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HHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma no yae6HOMY Tipeamety "buonorus” (nanee - OMoIOTHs) HA YPOBHE CPETHETO
obmero obpazoBaHus pazpadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-3
«O06 obOpazoBanun B Poccuiickoit Depepanun»y, ®PI'OC COO, Konnenmuu mnpenogaBaHus
yueOHoro npenMeTra «BbHOJOTHs» M OCHOBHBIX IMOJIOKEHHH paboueil mporpamMmbl BOCHUTAHUS
IKOJTBI.

VYueonsiii mpeameT «buosorusy yriyonéanoro yposus uzydenus (10—11 kimaccel) siBisercs
OJIHUM U3 KOMIIOHEHTOB IpeaMeTHON obnactu «EctecTBeHHO-Hay4Hble peaMeTs». CorjaacHo
nonoxkeHussMm ®I'OC COO mnpoduiibHbIe y4eOHBIC MPEAMETHI, M3ydaeMble Ha YriIyOJIEHHOM
YPOBHE, SBIIIOTCS CIOCOOOM auddepeHnranui o0ydeHUsT Ha YpPOBHE CPEIHEro OOIIero
o0pa3oBaHMs U MPU3BAHBI 00ECIEYUTh MPEEMCTBEHHOCTh MEX]y OCHOBHBIM OOIIUM, CPEIHUM
o0mmm, cpeaHuM MpodeCcCHOHAIBHBIM U BBICIIMM 00pa3zoBaHueM. B To ke Bpemsl KaKIblid U3
TUX YYEOHBIX TIPEIMETOB JIOJDKEH OBITh OpPHUEHTHUPOBAH HAa TPUOPUTETHOE pEIICHUE
00pa30BaTeNbHBIX, BOCIIUTATENIFHBIX W PAa3BUBAIOIIMX 33]ad, CBS3aHHBIX C MpoQopHeHTannen
0o0y4Jaromuxcsi U CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHOM O00JacTH Hay4yHOro 3HAHUS,
CBSI3aHHOTO C OMOJIOTHEH, MEUITMTHON, 9KOJIOTUEH, ICUXO0JIOTHEH, CHOPTOM HIJIM BOCHHBIM JIETIOM.

[Iporpamma o yue6HOMY TipeameTy "buonorus" na€t mpencraBieHue O IEIH U 3aa4ax
u3ydeHus: yaueOHoro npeamera «buosorus» Ha yriryOJI€HHOM YpOBHE, ONIPEACIIIeT 00s3aTelIbHOE
(MHBapuaHTHOE) TPEAMETHOE COJAEp)KaHHEe, €r0 CTPYKTYpUPOBAHHE MO pazieliaM U Temawm,
pacmpeziefieHue 1o KiaccaM, peKOMEHAYeT MOCIeI0BaTeIbHOCTh U3YUeHHUsl yueOHOro MaTepuana
C yd4€TOM MEXKIIPEIMETHBIX W BHYTPHIIPEJAMETHBIX CBS3€H, JIOTHMKH Yy4eOHOrO IpoIecca,
BO3pAacTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamMMe nmo OMONOrHM peaqn3oBaH MPUHIUI
MPEEMCTBEHHOCTH C W3Yy4Y€HHEM OHOJOTMU Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUs,
Onarogaps yemy MpoCMaTpPUBAETCS HAMPABICHHOCTh HA MOCIEAYIOIIEe PAa3BUTHE OHMOIOTHUYECKUX
3HAaHWW, OPHCHTHPOBAHHBIX Ha (OPMUPOBAHHWE ECTECTBCHHO-HAYYHOTO MHPOBO33PCHUS,
HKOJIOTHYECKOTO MBIIUICHUS, TPEACTABICHUH O 3I0pOBOM 00pasze XHW3HH, Ha BOCIUTAHHE
OepeKHOT0 OTHOIIEHUS K OKPYXKarollel MPUpOAHON cpene. B mporpaMme mo OMONOTHH Takke
MOKa3aHbl BO3MOXHOCTH y4yeOHOro mpeamera «buonorus» B peanuzanuu Tpeboanmii ®I'OC
COO x IaHupyeMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM H MTPEIMETHBIM Pe3ybTaTaM 00yICHUS U
B ()OPMHPOBAaHUHN OCHOBHBIX BHJIOB YU4EOHO-TIO3HABATEILHOW NEATEIFHOCTH O0YUYarOMIUXCS TI0
OCBOCHMIO COJIEpXaHUA OMOJIOTHYECKOro 00pa3oBaHMsS Ha YpPOBHE CpPEAHEro OOIlero
o0Opa3oBaHusl.

VYuebnbiii penMer «buosorus» Ha ypoBHE CpeaHEro oOImero oopa3oBaHUs 3aBEpIIACT

Ouosiornueckoe 00pa3oBaHHUE B MIKOJE W OPUEHTUPOBAH HA PACIIUPEHUE U YIITyOJIeHHE 3HAHUN
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00y4arouxcs 0 JKUBOM MPUPO/IE, OCHOBAX MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTUH, SMOPHOJIOTUN
U OWOJIOTUU Pa3BUTHsS, TCHETHKH, CEJICKIIMH, OWOTEXHOJOTHH, HBOJIONUOHHOTO YYCHHS U
HKOJIOTHH.

Uzyuenue yuebHoro npeamera «buonorusi» Ha yriayOJIeHHOM ypOBHE OPHEHTHPOBAHO Ha
MOJFOTOBKY OO yUaOIIMXCsl K MOCJIEYIOIIEMY OTy4eHUI0 OMOIOTHYECKOro 00pa3oBaHMsl B By3ax
U OpraHu3alusX cpenHero mnpodeccuoHaabHoro oobpasoBanusi. OCHOBY €ro coaepskaHus
COCTABJIIET CHUCTEMa OHMOJOTMYECKMX 3HAHWHM, MOJYYEHHBIX MPU HM3YYCHUU OOYUYarOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKHX pa3/esioB OWOJIOTMM Ha YPOBHE OCHOBHOTO OOIIEro
obpazoBanus, B 10—11 kmaccax 3Tv 3HaHUS MOJTYYAIOT pa3BUTHE. TaK, pacCIIMPEHBI M YIITYOJICHBI
Ouoyornyeckne 3HaHWUSA O PACTEHUSX, KUBOTHBIX, TprbOax, OakTepusx, OpraHu3Me 4YeIoBeKa,
Oo0LIMX 3aKOHOMEPHOCTSX JKHU3HM, JOMOJHUTEIbHO BKJIIOYEHbI OHOJOTMYECKHE CBEJICHUS
MPUKJIAJTHOTO M MOUCKOBOTO XapakTepa, KOTOPhIE MOXKHO HCIOJB30BaTh KaK OPUEHTHPHI IS
MocHeAyIoEero Beioopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTHYECKUX 3HAHHUM C
COOTBETCTBYIOIIUMH 3HAHUSIMH, TOTYICHHBIMU O0YYAIOIIUMUCS TTPH U3ydeHUU (DU3UKU, XUMHUH,
reorpaduu 1 MaTEMaTUKH.

CrtpykTtypa mnporpammbl 1o yudeOHoOMy mnpeamery "buonorus" oTpakaeT CHCTEMHO-
YPOBHEBBIM M SBONIOIMOHHBIN MOAXOABI K H3yueHuto Ouonoruu. COriacHO UM, HU3y4arOTCs
CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTepPHBIE JIJIsl )KUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3aIINH,
HBOJIIOIMMA OPraHUYECKOTO MHpa Ha 3eMjie, COXpPaHEHHs OHOJIOTHYECKOTO pa3zHO0Opa3us
wanetel. Tak, B 10 kimacce HW3ydyaloTCs OCHOBBI MOJIEKYISPHOW U KIETOYHOW OHONIOTHH,
AMOPHUONIOTUN U OUOJIOTUU PA3BUTHS, TEHETHKU U CEICKIIUH, OMOTEXHOJIOTHH U CHUHTETHUECKOMN
OMOJIOTHH, AaKTyalM3UPYIOTCS 3HAHUA OOYy4aloImUXCs IO OOTaHWKE, 300JI0TMM, AaHATOMUH,
¢dbusmnonorun yenoseka. B 11 kiacce M3y4aroTcsi BOJIIOIMOHHOE YYEHUE, OCHOBBI SKOJIOTUH U
yueHue o 6uocdepe.

VYueOubiii npenmer «buonmorus» mnpus3BaH 00€CHEUYUTh OCBOCHHE OOYYAIOUTUMUCS
OMOJIOTMYECKUX TEOpUM W 3aKOHOB, WJCH, MPUHIMIIOB W TIPaBWJ, JEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHOH KapTHHBI MHUpa, 3HaHUH O CTPOEHHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KJIETKH, OpTaHW3Ma, MOMYJSIUU, OHOIEH03a, DKOCHCTEMBI, O BBIIAIOIINXCS
HAYYHBIX JOCTHKCHHSIX, COBPEMEHHBIX HCCIICOBAHHUSIX B OWOJIOTUH, MPUKIATHBIX ACHEKTaX
Ouonoruueckux 3HaHWM. [ pa3BuTHS U NOJAEepKaHUS MHTepeca 00ydaromMxcsi K OMOJIOoTUU
HapsIly €O 3HAYUTENbHBIM 00bEMOM TEOPETUUECKOI0 MaTepuaya B COAEpKaHUHU MPOrPaMMBI IO
OMOJOTUHN TPETyCMOTPEHO 3HAKOMCTBO C HMCTOpUEH CTAaHOBJICHUS W Pa3BUTHS TOW WU WHOU
obOnacTu OMONOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B PEIICHUE BAKHEHIINX

OMOJIOTHYECKUX U IKOJIOTHYECKUX TTPOOIIEM.



Ilenp n3ydenus ydeOHoro npenmera «buosnorus» Ha yriiyOJ1€HHOM YpPOBHE — OBJaJI€HHUE
00y4aromuMHUCs 3HAHUSAMH O CTPYKTYpHO-()YHKIIMOHAJIBHOW OpraHU3allMH JKUBBIX CHUCTEM
pa3HOro paHra ¥ MpHOOpETeHNnEe YMEHHUI MCTIONIb30BaTh STH 3HaHUS B (POPMUPOBAHUH HHTEpECa K
ornpenenéHHOW o0sacT NpodecCHOHATBLHON JeATebHOCTH, CBA3aHHOW C OMosioruel, wim K
BbIOOpY yueOHOTr0 3aBeeHHs JUIs IPOAOIKEHHUS OHMOIOIHYECKOro 00pa3oBaHMUs.

JlocTikenue 1enu u3ydeHust yueOHoro npenmera «buonmorus» Ha yriayOn€HHOM ypoBHE
oOecrnieunBaeTcs PEIICHUEM CIIEAYIOINX 3a1au:

OCBOCHME 00YUaIOIIMMHUCS CUCTEMBI OMOJIOIrMUECKUX 3HAHUI: 00 OCHOBHBIX OMOJIOIMUECKUX
TEOpUsAX, KOHLENUUAX, TMIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTAX M IPAaBUIIAX, COCTaBJISIOLIMX
COBPEMEHHYIO E€CTECTBEHHO-HAy4YHYI0 KapTUHY MHpa; O CTPOEHUHM, MHOroodpasuu u
0COOEHHOCTSIX OMOJIOTMYECKUX CHUCTeM (KIIETKa, OpPTraHW3M, MOIMYJSIUs, BUA, OHOTeoneHo3,
6uocdepa); 0 BHLAAIOLIMXCSA OTKPBITHAX U COBPEMEHHBIX UCCIIE0BAaHUIX B OMOJIOTHH;

O3HaKOMJIEHHE  OOyyaromMxcsi C  METOJaMu  I[O3HaHMUA  JKUBOW  NPHUPOJBL:
UCCIIEIOBATEILCKUMH METO/IaMU OMOJIOTHYECKUX HayK (MOJIEKYJISIPHOM M KIETOYHOW OMOJIOTHH,
AMOPHOJIOTUN ¥ OMOJIOTUN PA3BUTHS, TCHETUKU U CEJIEKIUHU, OMOTEXHOJIOTHH U CUHTETUYECKON
OMoJIOTHH,  MAJEOHTOJOIMH, SKOJOIMM); METOJAMH  CaMOCTOSITEIbHOTO  MPOBEICHUS
OMOJIOTHYECKUX MCCIIEeIOBaHUNH B J1aboparopuu M B IpUpone (HaONoJeHHe, H3MEpeHHe,
HKCIIEPUMEHT, MOJIETTMPOBAHHUE);

OBJIaJIcHHUE OOYYalOIIMMUCS YMEHHUSIMU: CAaMOCTOATEIbHO HAaXOJAWTh, AHAIM3UPOBATH U
UCIIOJIb30BaTh OMOIOTUYECKYI0 NH(OPMAIINIO; TOIb30BATHCS OMOJIOTNYECKON TEPMUHOIOTHEN U
CHUMBOJIMKOMN; YCTaHABJIMBATh CBSI3b MEXK/Iy Pa3BUTHEM OHOJIOTUU U COLIMATIbHO-I)KOHOMHYECKUMHU
Y 9KOJIOTMYECKUMHU MpoOIeMaMH YeJI0BEUECTBA; OLIEHUBATH MTOCIIEACTBHS CBOEH 1E€ITEIbHOCTH 110
OTHOLICHHUIO K OKpYKallIleld TNpUPOAHON cpene, COOCTBEHHOMY 30pPOBBIO M 370POBBIO
OKpYKAIOIIMX JItOJIeH; OOOCHOBBIBaTH M COOJIIOJaTh Mepbl NMPO(PUIAKTHUKN HH(EKIIMOHHBIX
3a00JeBaHMi, MpaBUia TOBEACHUS B NpUpPoAe U obecredyeHUs Oe30MacHOCTH COOCTBEHHOU
KU3HEAESITEIbHOCTH B UYPE3BbIUAWHBIX CUTYalUSIX NPUPOAHOIO U TEXHOTC€HHOI'O XapakTepa;
XapaKTepu30BaTh COBPEMEHHbIE HAyYHbIE OTKPBITHS B 00J1aCTH OMOJIOTHH;

pa3BUTHE y 00y4aroIMXCs MHTEIJIEKTYAIbHBIX U TBOPYECKUX CIIOCOOHOCTEW B mpoliecce
3HAKOMCTBA C BBLIAIOLUIUMHCSA OTKPBITUSAMU M COBPEMEHHBIMH HCCIEIOBaHMSIMU B OHOJIOTHH,
pelaeMbIMH €10 MpodjeMaMu, METOJI0JIOTHEl OHMOJIOrMYecKOro HCCe0BaHusl, MPOBEIEHUs
HKCIEPUMEHTAJIbHBIX HUCCIEOBaHUM, pelieHus OHOJOTrMYEeCKHX 3a/Jady, MOJIEIMPOBAHUS
OMOJOTUYECKNX 00BEKTOB M MPOIIECCOB;

BOCIIUTaHHE Y OOYYaIOMIMXCSl IEHHOCTHOTO OTHOILICHMS K >KUBOW NPHPOJE B IIEJIIOM U K

OTIENbHBIM €€ 00BeKTaM U SBJICHUAM; (OpPMHpPOBAHME SKOJIOTMYECKOH, TIE€HETHUYECKON



rPaMOTHOCTH, OOIIEH KyJbTYpbl MOBEACHUS B MPUPOJE; MHTETpalliM €CTECTBEHHO-HAayYHBIX
3HAHUI;

npruobperenre 00yJaromUMHUCT KOMIETEHTHOCTH B PALlMOHAIBHOM MPHPOIOIIONIBE30BAHIN
(cobmroeHne TpaBWUJl TIOBEJCHUS B TMIPUPOJIE, OXPaHbl BHUIOB, HIKOCHUCTEM, OHOChEpHI),
COXpPaHEHUHU COOCTBEHHOI'O 30POBBSI U 3[0POBBS OKPYXKAIOUIMX JIOAeH (COOMIOaeHUS Mep
npodunakTuKu 3a00aeBaHmi, o0ecrieueHrne 0€30MaCHOCTH KUZHEESTSIIbHOCTH B UPE3BbIUaHBIX
CUTYalUSX IPUPOJAHOTO M TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIOJIb30BaHHS OMOJIOTHUECKUX
3HAHUI U YMEHUU B IOBCEIHEBHOW KU3HH;

CO3JIaHME YCIOBHHM [UIsI OCO3HAaHHOTO BbIOOpa OOYHYaIOIUMUCS HHAWBHIYaIbHOM
00pa30oBaTeNbHON TPAeKTOpUH, CHOCOOCTBYIOLIEH mocienyrolmeMy IpodhecCHOHATBLHOMY
CaMOOIIPEICICHNIO, B COOTBETCTBUU C WHAWBHIYAIbHBIMA WHTEPECAMH M IOTPEOHOCTIMU
peruoHa.

OO01iee 4yuCIO 4YacoB, OTBEIEHHBIX Ha HM3y4yeHUE OMOJIOTMU Ha YrIyOJIEHHOM YpOBHE
cpenHero ooiero oopasoBanus, cocrapiser 204 yaca: B 10 kinacce — 102 yaca (3 yaca B HeZIen0),
B 11 kimacce — 102 gaca (3 gaca B HeleI0).

OT60p opranu3anuoOHHBIX (OPM, METOJIOB U CPEJICTB O0yUEHUS OMOJIOTUN OCYILIECTBIISIETCS
¢ yuéroMm crienupuKd ero CoAep KaHus M HAMpPaBJICHHOCTH Ha MPOJOHKEHHE OHMOJIOTMYECKOTO
00pa30BaHUs B OPTraHU3ALHUAX CPETHETO MPO(HECCHOHATFHOTO U BBICIIIEr0 00pa30BaHMS.

OO0s13aTeNnbHBIM YCIOBHEM NPU OOyYE€HUU OMOJOTMM Ha YriayOJIEHHOM YpPOBHE SIBIISIETCA
MpoBeJeHNE JIA0OpATOPHBIX W MpakTU4Yeckux padbor. Takxke ywacThe oOydaroumxcs B
BBITIOJTHEHUH TPOEKTHBIX U y4eOHO-HUCCIIeIOBATENIbCKUX paboT, TEMAaTHKa KOTOPBIX OMpeeNsaeTcs
YYUTENIEM Ha OCHOBE HMEIOIUXCS MAaTEPHATbHO-TEXHUIECKUX PECYPCOB M MECTHBIX IMPHPOJTHBIX

YCIOBUH.



COAEPXAHUE OBYYEHUA

10 KUIIACC

ConepxaHue  MPOTpaMMBbl,  BBIIECJICHHOE KYpPCU8OM, HE  BXOIUT B  IPOBEPKY
rocyJaapcTBeHHOM uToroBout arrecranuu (I'MA).

Tema 1. Brnosorus kak Hayka

CoBpemenHast OMOJIOTHS — KOMIUICKCHas Hayka. Kparkasi uctopusi pa3BUTHS OMOJIOTHH.
buonornueckue Hayku M u3ydaemble UMH TnpoOiembl. DyHpameHTasdbHbIC, NPUKIATHBIE U
MOMCKOBBIC HAYYHbIE CCIICOBAHUS B OMOJIOTHH.

3HavueHre Ouonoruu B (HOPMUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, cBs3annbie ¢ Ononorueil. 3HayeHne OMOJIOTHH B IPAKTHYECKON 1A TEIILHOCTH
YeJIOBEKA: MEIUIMHE, CEIbCKOM XO035ICTBE, IPOMBIIIEHHOCTH, OXpaHe MPUPO/IbIL.

JdeMmoHcTpamun

Hoprpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, Y. ['apseii,
I'. Menpens, B. W. Bepuanckuii, W. II. IlaBnos, M. HW.MeunukoB, H. W. BaBuios, H.
B. Tumodees-Pecorcknii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabauiel U cxeMbl: «CBsI3b OMOJIOTHHU C APYruMHUu HayKaMu», «Cucrema OHMOJIOTHMYECKUX

HayK».

Tema 2. ’KuBble cucTeMbl U UX U3y4YeHHE

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBONCTBA KUBBIX CUCTEM: €IMHCTBO
XMMHMYECKOIO0 COCTaBa, JMCKPETHOCTb M LEJIOCTHOCTb, CIIOXKHOCTh U YHOPSJAOYEHHOCTh
CTPYKTYpPBI,  OTKPBITOCTb, CaMOOpTraHU3alus, CaMOBOCIPOU3BEIACHHUE, PA3APAKUMOCTb,
M3MEHYHUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHus3aldd JKUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIETOYHBIM, TKaHEBBIM,
OpraHU3MEHHBIN, MO YJISIUUOHHO-BUI0BOM, 3KOCHUCTEMHBIN (OMOTCOIICHOTUYECKHIA ),
ouochepusiid. [Iporeccsl, mpoucxoasmye B KUBbIX cucTeMax. OCHOBHBIE TPU3HAKU KUBOTO.
Kusnp kak popma cymectBoBaHus MaTepuu. Hayku, m3ydaromniue KUBbIE CUCTEMBI Ha Pa3HBIX
YPOBHSIX OpPTaHU3ALUU.

N3ydenne xuBBIX cucTeM. MeToabl Ouonornueckoil Hayku. HaOmromenue, m3aMepeHue,
AOKCIEPUMEHT, CHUCTEMaTHh3alus, MeTaaHain3. [loHATHE O 3aBUCMMOW M HE3aBUCHUMOM
nepemeHHoil. [lmanmpoBanme skcnepumenta. [locraHoBka u mpoBepka rumore3. Hynesas
runore3a. [loHsTue BEIOOPKU U €€ JocTOBepHOCTh. Pazopoc B Ouonorunueckux mqaHHbIX. OreHka
JIOCTOBEPHOCTHU IOJIYYECHHBIX PE3YNbTATOB. [[pUUMHBI UCKa)KEHUS PE3YINBTATOB IKCIEPUMEHTA.
[ToHsATHE CTATUCTUYECKOTO TECTA.

JdemoHcTpaumuu



Tabmuiel ¥ cxeMbl: «OCHOBHEIE IMPU3HAKHU KU3HUM, «buonornueckue CUCTEMBI»,

«CBoiicTBa )KMBOW MaTepun», «YpOBHU OpraHU3alluy KUBOH Ipupob», «CTpoeHue KUBOTHON
KIIETKN», «TKaHM )KMBOTHBIX», «CHCTEMBI OPTraHOB YEJIOBEYECKOI0 OpraHu3May, «brnoreoreHos,
«buocdepay, «MeTobl U3yUEHUS KUBOK TTPUPOIBIY.

Tema 3. Bruosorus Kierku

Knerka — cTpyKTypHO-(QYHKIMOHAIbHAS €AMHULA KUBOTO. VICTOPHS OTKPBITUS KIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopust (T.IllBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE TIOJIO)KEHUSI COBPEMEHHOM KJIIETOYHOUN TEOPHH.

MeToapl MOJEKYISIPHOM W KJIETOYHOM OHOJIOTMH: MHKPOCKONUS, Xpomarorpadus,
anekTpodope3, METOA  MEYEeHbIX aroMoB, auddepeHnmanbHoe  HEHTpU(YTHPOBaHHE,
KYJIbTUBHUPOBaHUE KIIETOK. M3yuenue @uKrcuposanHvIx K1emoK. DneKTpoHHAas
MUKpockonus. Kongpokanvruas mukpockonus. BumanvHoe (npudicusnennoe) uzyuenue Kiemox.

JdeMmoHcTpamun

Hoptpertsr: P. I'yk, A. JleBenryk, T. llIBanu, M. Ilneitnen, P. Bupxos, K. M. bap.

Tabnuiel 1 cxembl: «CBETOBOM MHKPOCKOI», «DJIEKTPOHHBIM MHKpockom», «lctopus
pa3BUTUS METOJI0OB MUKPOCKOIIUI.

Tema 4. Xumnueckasi OpraHnu3anus KJIeTKH

XHUMUYECKUHN COCTaB KJIETKU. Makpo-, MUKPO- U YIBTPAMHUKPOJIEMEHTHI. Boja u e€ posb
KaK pacTBOpHUTENS, peareHTa, y4yacTHe B CTPYKTYPUPOBAaHUM KIETKH, TEIIOPETyJIsALUu.
MuHepanbHbIe BEIECTBA KJIETKH, UX OMoornyeckas poib. Pojib KaTHOHOB M aHHOHOB B KJIETKE.

Oprannueckue BelllecTBa KJIETKU. bronornueckne noamuMepsl. benku. AMUHOKUCIOTHBIN
coctaB 0enkoB. CTpykTypbl OenkoBod Mojekyinbl. IlepBuunas cTpykTypa Oenka, MmenTuaHas
CBs3b. BTOpuuHas, TpeTuuyHas, 4yeTBepTHUYHAs CTPYKTypbl. JleHatyparus. CBoiicTBa OEIKOB.
Knaccugukanus 6enkos. buonorunueckue GyHkuu 6enkos. /lpuonut.

VYraeBoasl. MoHOcaxapubl, JUCaxapuabl, OJUrocaxapuabl U monucaxapujsl. OOmumid
IUIaH CTpPOeHuss U (U3MKO-XMMHUYECKHE CBOMCTBa YriieBoAoB. buonoruueckue QyHKunn
YTJIEBOJIOB.

Jlumuasl.  'mapodunbHO-ruApodoOHBIe  cBoiicTBa.  Knaccudukanmss — aumumios.
Tpurnunepuasl, Gochoaunuibl, BOCKU, cTepouisl. buonornyeckue Gpynkuuu aunuaos. O6mue
CBOMCTBa OMOJOTMYECKMX MEMOpaH — TEKy4decTb, CIHOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunnossie kucinotel. JJHK u PHK. Crpoenne HyknenHoBbIX kKucaoT. HykieoTuasl.
[Mpuniun kommiuementapHoctu. [Ipasuno Yapradda. Crpykrypa JHK — nBoiinas cnupaib.

Mecronaxoxaenue u ouonorndeckue Gynknuu JJHK. Buast PHK. @yaknun PHK B kitetke.



Crpoenne mosnekynbl AT®. Makposprudeckue cBsizu B mosiekysne AT®. buonornueckue
¢byaknuun  AT®. BoccraHOBICHHBIE TNEPEHOCYMKH, UX (YHKIMM B KIETKe. /[pyeue
HYKIeo3uompugocgamol (HT®). CexBeHHpPOBaHHE JAHK. Memoowi 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrtpykrypHast Ouosiorus: OmoxuMmuyeckue M OHOPU3NYECKUE UCCIIEIOBAHMS COCTaBa U
IPOCTPAHCTBEHHOW CTPYKTYpbl —Omomoinekyn. Modenupoganue cmpykmypvl U QYHKYUl
OUOMONIEeKY U UX KOMNIeKcos. KomnvlomepHulil Ou3atin u opeanuyecKutl Cunme3 OUOMONEKYI U UX
HenpupoOHbvLX AHANI0208.

JdemoHcTpauuu

Hoptpertsr: JI. [Tonunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, ®. Caurep,
C. [Ipy3unep.

Juarpammel: «Pacnpenenenue XUMHUYECKUX O3JEMEHTOB B  HEXHBOW  MPHPOIE»,
«Pacnipenenenue XUMUYECKUX SJIEMEHTOB B )KHUBOU MIPUPOJICH.

Tabmuuer u cxemsl: «Ileprogmueckas Tabiua XUMHUYECKUX AIIEMEHTOBY», «CTpoeHue

MOJIEKYJIBl BOJABI», «BemectBa B cocTaBe opraHu3zmMoB», «CTpoeHHE MOJEKYIbl Oenkay,
«CTpyKTYypbl O€nKOBOW MOJEKYIb», «CTpoeHHe MOJEKyJd YriaeBoAoB», «CTpoeHHE MOJIEKYJ
aunuaoBy», «HykinenHoBslie KUCTOTHIY, «CTpoeHue Mosaekyiasl ATOy.

Tema 5. CTpoenue u pyHKIMHU KIETKH

Tunsl KIETOK: dyKapuoTHYecKas U mpokapuotuyeckass. CTpyKTypHO-(YHKIIMOHAIbHBIE
00pa3oBaHUs KIETKH.

Crpoenue mnpokapuoTHueckoi kieTku. Kierounas crTeHka Oakrepuil U apxei.
OcoOeHHOCTH CTpOEHUs TeTepoTpo(HON U aBTOTPO(PHON MPOKAPUOTUUYECKUX KJIETOK. MecTo u
pOJIb MPOKAPUOT B OMOIIEHO3AX.

Crpoenue U pyHKIIMOHUPOBaHHUE SyKapuOTHUECKOH kieTku. [InasmaTuueckas memOpana
(mnazmanemma). CTpykTypa IUIa3MaTudeckod MemOpaHbl. TpaHcCmopT —BewlecTB 4epe3
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIA (quddys3us, oOnery€éHHas nud@ysus), aKTUBHBIN
(mepBUYHBIA M BTOPUYHBIA aKTHBHBIA TpaHcmopT). [lomymponunaemocts mMemOpansl. PaGota
HaATpHUIl-KaJTIMeBOro Hacoca. DHAOIMUTO3: MUHOIUTO3, (parounTo3. Dk3ounTo3. Kinerounas creHka.
CrpykTypa 1 GyHKIIMU KIETOUHOW CTEHKH pacTeHHi, TpuOoB.

Hurommaszma. [luto3zonb. Lutockener. JIBuxkeHue nuroruiazMbl. OpraHousibl KIETKH.
OnHoMeMOpaHHbIe OpraHOMIbl KIETKH: sHAorazmaTuueckas ceth (OIIC), anmapat [Nombmxu,
JU30COMBI, UX CTpOeHHE U (QYHKIMHU. B3aMMOCBSA3b OJHOMEMOpAHHBIX OPTaHOMUIOB KIIETKH.
CrpoeHre TpaHYIApHOTO peTUKyiayma. Mexanusm Hanpasnenus 6eikog 6 OIIC. CunTtes
pacTBopuMBIX  OenkoB. CuHTE3  KJIETOYHBIX  MeMOpaH. [nmamkwii  (arpaHyssipHBIN)

SHJOTUTa3MaTH4YecKuii peTukynyMm. CekperopHas dyHkuus anmapara [onbmku. Moouguxayus
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benxos 6 annapame I onvooicu. Copmuposxa benkos 6 annapame I onb0xcu. TpaHCTIOPT BELIECTB
B KJeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounsiii cok. Typrop.

[losiyaBTOHOMHBIE OpraHoOMAbl KIETKM: MUTOXOHJPHUM, IUIACTUABL. /Ipoucxodrcoenue
mumoxonoputi u naacmuo. Cumdbuoeenes (K.C. Mepeockosckui, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MHUTOXOHApUA © mactul. llepBuuHble, BTOPUYHBIE U CJOXKHBIE IJIACTH]IBI
(OTOCHHTE3UPYIOIUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIJIACTBI  BBICIINX
pacTeHuil.

HememOpannbie opranousl kietku CtpoeHue u pyHKIUKA HeMeMOpaHHBIX OPraHOMI0B
KieTkd.  Pubocowmsl. Ilpomesicymounvie  punamenmol.  MuxkpodunaMeHTsl. AkmuHosvie
Mukpogunamenmsi.  MPpIIICUHBIE  KICTKH. AKMUHOBble ~ KOMNOHEHMbl — HeMbIULEUHbIX
kremox. MukpotpyOouku. Kiierounsiii nentp. CTpoeHue v JBUKEHHE KIYTUKOB U PECHUYEK.
Muxkpotpy6ouku 1uroriasmsel. Llentpuons. berku, accoyuuposanuvie ¢ MUKpoguiameHmamu u
muxpompyboukamu. MomopHhvle 6enxu.

Snpo. O6ono0YKa siapa, XPOMATHH, KapuoIia3Ma, SAPBIIIKH, UX CTPOSHHE M (DYHKIIHH.
Snepublii GenkoBeId MaTpuKc. [IpocTpaHCTBEHHOE PACHOJIOKEHHE XPOMOCOM B HMHTEp(hazHOM
aape. dyxpomamun u 2cemepoxpomamut. beaku XpoMaTUHA — TUCTOHBL. JJuHamuxa s0epHouU
0001104KU 8 MUumose. HoepHuiti mpancnopm.

Knerounsle  BritoueHus. CpaBHUTENbHAsh  XapaKTEpPUCTHKA  KIETOK  DYKapHOT
(pacTUTENBHOM, KUBOTHOM, TPUOHOI).

JdemoncTpanuu

Hoptpetsr: K.C. Mepexkosckuid, JI. Maprymnuc.

Tabmunbl U cxembl: «CTpoeHHE HYKAPUOTUUECKOW KIETKH», «CTpoeHue KUBOTHOM

KJIeTKN», «CTPOCHHE PACTUTEIBHON KIETKN», «CTpoeHne MUTOXOHIpHUNY, «Aapoy», «CtpoeHue
MPOKAPUOTUYECKOUN KIETKH.

O6ODVI[OB8.HI/IGI CBETOBOU MHKPOCKOII, MHUKpOIIpEenapaTrbl PaCTHUTCIBbHBIX, KXUBOTHBIX

KJIETOK, MUKpOIMpenaparbl 0aKTepualbHbIX KIETOK.

JlabGopaTopHas padora «/3ydeHne CTpOCHUS KIETOK Pa3INYHBIX OPraHU3MOB).

Tema 6. O0MeH BelecTB M NMPeBpPAaLCHHE JHEPTHH B KJIETKe

AcCUMMIIAIIS U JUCCUMIIIALUS — JIBE€ CTOPOHBI MeTabonm3ma. Tumel oOMeHa BellecTs:
aBTOTPO(HBIN U reTepoTPOPHBINA. YUyacTHe KUCI0poia B 0OMEHHBIX MTpoleccax. JHEPreTHIecKoe
oOecnieueHue kietku: npespaiieHue AT® B oOmMeHHBIX Tporieccax. DepMeHTaTUBHBIN XapaKTep
peakuuii kieToyHoro merabonuszma. @epMeHThI, UX CTPOEHHUE, CBOICTBA U MEXaHMU3M JICHCTBHSL.
Kodepmentsr. Otinnuus pepMEHTOB OT HEOPraHMYECKUX KaTalu3aTopoB. beiaku-akTuBaTopsl U
OenKU-UHTMOUTOPBI. 3aBUCUMOCTb CKOPOCTH (DEPMEHTATHBHBIX PpEaKUUH OT pPa3IMYHbIX

(bhakTopoB.



[TepBuYHBII CMHTE3 OpPraHUYECKUX BEHIECTB B KieTke. DOTOCUHTE3. AHOKCUSEHHbIU U
oKcuceHnvlli  pomocunmes y  baxkmepuiu. Ceéemocobupaiowue nuemMeHmsl U  NUSMEHmMbl
peakyuonnoeo yeumpa. Ponb xnopomactoB B mporecce (porocunTe3a. CBeToBass U TEMHOBAs
bazpl. @omoovixanue, Cz., Cs- u CAM-munvr gpomocunmesa. TlpogyKTUBHOCTH (HOTOCHHTE3A.
Bnusinue paznuysbix pakTOpoB Ha CKOPOCTH PoTOCHHTE3a. 3HaUeHHEe (OTOCHUHTE3A.

XemocuHTe3.  Pa3zHooOpasue  OpraHU3MOB-XEMOCHHTETHKOB:  HUTPUPHUIMPYIOIIHE
OakTepuH, )Keae300aKTepun, cepodaKkTepun, BOJOPOAHbIC OaKTepuu. 3HAYCHHE XEMOCHHTE3A.

Anarpobubie opranu3mbl. Buabl Opoxkenus. [IpoaykTel OpoKeHHsI U UX HCIIOJIb30BAHUE
YelloBeKOM. AHa’poOHbIE MHUKPOOPraHM3Mbl Kak OOBEKThl OMOTEXHOJOTMH U BO30YyIUTENN
Oone3Hel.

AspoOHBIE OpPraHM3Mbl. JTambl IHEPreTudeckoro obmena. [1oAroTOBUTENBHBIN ATall.
['mukonm3 — 6eCKUCIOPOAHOE PACHICTIICHUE TIFOKO3bI.

buonoruueckoe okucieHue, WK KIETOUYHOE JbIxaHue. Polib MUTOXOHIpHIA B TIpoIieccax
OHMOJIOTUYECKOTO OKHCIICHHS. Hukmmueckue peaxuu. OxkucIuTeIIbHOE
dochopmmmpoBanue. dnepeuss memobpannoz2o epaduenma npomonos. Cunmes ATD: paboma
npomonnou AT@®-cunmasel. [IpeumyiectBa  a’poOHOro mytd oOMEHa BEIIECTB Iepen
aHa’poOHBIM. DPHEKTUBHOCTH FHEPTETUYECKOTO OOMEHA.

JdemMoHcTpanuu

Hoptpetsr: JIx. [Ipuctiu, K. A. Tumupsizes, C. H. Bunorpaackuit, B. A. Durensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabauiel 1 cxeMmbl: «POTOCHUHTE3Y», «IHEpreTudeckuii oOMen», «buocuHTes Oemkay,

«Ctpoenue GpepMeHTa, «XEeMOCUHTE3Y.

O6opyoBaHKE: CBETOBOI MUKPOCKOII, 000PYAOBAHUE JIJIsl IPUTOTOBIECHHUS OCTOSHHBIX U
BPEMEHHBIX MUKPOIPENIApaTOB.

JlaGopaTtopunass pa6ora «/3yueHue KaTaJIUTHUECKOW AaKTHBHOCTH (pepMEeHTOB (Ha
pUMepe aMHJIa3bl WK KaTaaasbl)y.

Tema 7. HacieacrBeHHasi MHpoOpMalus U peajau3anus eé B KJIeTKe

Peakuuu matpuuyHoro cunresa. [IpyHINI KOMIUIEMEHTAPHOCTH B PEAKIMSIX MaTPUYHOIO
cuHTe3a. Peanmsanus HacnenCTBEHHOM uWHGpopMmauuu. ['eHeTWyeckwil KoJ, €ro CBOICTBa.
Tpanckpunuusa — matpuusblii cuHTe3 PHK. [IpuHIMIIBI TpaHCKpUNIMKM: KOMILJIEMEHTAPHOCTb,
AHTUNAPAJUIETIBHOCTh, ACUMMETPUUYHOCTh. Co3pesanue mampuunvix PHK 6 ayxapuomuueckou
knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ sransl. Yuactue tpancnopTHbix PHK B 6nocunrese Genka. YcimoBus

ouocuHTe3a O6enka. KogupoBanue aMuHOKHUCIIOT. Posib pubocoM B OnocuHTE3€e OerKa.
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Cogpemennvie npeocmasnenuss 0 cmpoenuu 2enog. Opranuzalus reHomMa y IpoKapuoT 1
JYKAapHOT. Perynsnusi akTUBHOCTH TE€HOB Yy mpokapuor. I'mmoreza omnepona (@. XKako0,
K. Mano). Monekynsapuvie mexanusmvl sKcnpeccuu 2enog y sykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Peryisius oOMeHHBIX MpolieccoB B kKieTke. Kierounslii romeocTas.

Bupychl — HeksieTounble (hOpMBI )KU3HU M 00IUratHeie napasutbl. CTpoeHHe IPOCThIX U
CIIOXHBIX BHPYCOB, PETPOBHUPYCOB, Oakrepuodaros. Kuzunennwiii yuxn [[HK-codepacawyux
supycos, PHK-cooepocawux supycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
uHmezpasa.

Bupycupie 3a0osieBaHusi uenoBeka, KUBOTHBIX, pactenuid. CIINI, COVID-19,
COLIMAJIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

buoungopmamuka: unmezpayus u ananuz bonrvuiux maccugos («bigdata») cmpykmypHuix
buonoeuueckux oanHvlx. Hanomexnonocuu 6 buonoeuu u meouyure. Ilpoepammupyemvle ¢hyHkyuu
benxos. Cnocobvl 0ocmasKu 1eKkapcms.

JdemMoHcTpanuu

[Moptpetsr: H. K. Konbuos, /1. Y. IBaHOBCKUIA.

Tabouiel  u  cxeMmsbl: «buocunTes  Oenkay», «l'eHermueckuit koma», «Bupyco,

«bakrepuodaru».

Tema 8. ’Ku3HeHHBIN HUKJI KJIETKHU

Knerounslii mukin, ero mepuonabl u peryisius. Wutepdaza u muto3. OcobOeHHOCTH
npolieccoB, nporekarommx B uatepdase. I[loaroroska kierku k nenenuto. Ilpecunrernueckuit
(MTOCTMUTOTUYECKUI), CUHTETUYECKMH M MOCTCUHTETHUECKUH (IIPEMUTOTUYECKUN) TMEepPHOAbI
uHTEpPasbl.

Marpuunsii  cunte3 JHK —  permmmmkamms.  [lpunnuner  permmkanmun  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBATUBHBI  CHHTE3, aAHTUMAPAJUIEIBHOCTh. MexaHU3M
perunkanuu JTHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl U Testomepasa. XpoMOCOMHBIN
HA0Op KJIETKU — KApUOTHUIL. JIMIUIOMIHBIA M TamiouIHbII HAaOOpPBl XpPOMOCOM. ["'OMOJIOTrHYHbIE
XpoMocoMBl. [1010BBIE XPOMOCOMBI.

Henenue xnetku — MuTo3. CTaauum MUTO3a U INPOUCXOJAIINE B HUX Ipouecchl. Tumsl
muto3a. Kaprnoknnes n nutoknnes. buonornueckoe 3HadeHNE MUTO3A.

Perynsmus mMuTtoTHUECcKOro IukiIa KieTkd. IIporpammupyemasi kjieToyHash rudenp —
aronTo3.

Knerounoe s1po, XpoMOCOMBI, ()yHKIIMOHANIbHAsI TEHOMUKA. Mexanusmbl nponugepayuu,
oughghepenyuposku, cmapenus u eubenu kiemox. «L{ugpposas kiemkay» — buoungopmamuvecxkue
Mooenu hYHKYUOHUPOBAHUSL KIEMKU.

JdemoHcTpaumuu
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Tabmuibl u cxembl: «KU3HEHHBIM MUK KICTKW», «MuT03», «CTPOCHHE XPOMOCOMY,

«Permnukanust JJHK».

OO6opynioBaHue: CBETOBOM MHUKPOCKOIN, MUKpomnpenapaTsl: «MHUTO3 B KJIETKaX KOpEIIKa

JTyKay.

JlabopaTopuasi pa6ora «Habnmionenue MuTo3a B KJIeTKax KOHYMKa KOpeIKa Jyka (Ha
TFOTOBBIX MUKpOIIpEnaparax)».

Tema 9. CTtpoenue u pyHKIMH OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHuzMoB. OJIHOKJIETOYHBIC, KOJOHHAJBHBIE,
MHOT'OKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHUS U KUIHEIEATEILHOCTH OJJHOKJIETOYHBIX OpraHn3MOB. bakTepuu,
apxeu, OJIHOKJIETOYHbIE IPUOBI, OJJHOKJIETOUHbIE BOJIOPOCIIH, Ipyrue NpoTUucTsl. KogoHnanbHbie
OpraHU3MBI.

B3anMocBs3b yacTeil MHOTOKJIETOYHOTO Opranu3Ma. TKaHH, OpraHbl U CUCTEMbI OPraHOB.
Opranusm Kak enuHoe neinoe. 'omeocras.

Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEH: o0Opa3oBaTelibHAsA, IOKPOBHAs,
MPOBOASINAs, OCHOBHAsA, MexaHuueckas. OcoOEHHOCTH CTpoeHUs, (PYHKUUNA U PaCHOIOKEHUS
TKAaHEW B OpraHax pacTeHUM.

Tkanu IKMBOTHBIX U 4ejoBeKa. THWIbI JKUBOTHBIX TKaHEH: HSNMUTEIHANIbHAs,
COEIMHUTEINIbHAsA, MbllIeuHas, HepBHasA. OCOOEHHOCTH CTPOEHUs, (PYHKIHMH U pacroIOKEHUs
TKaHEeH B OpraHax >KUBOTHBIX U YEJIOBEKa.

Oprasbl. BereraTuBHbIE 1 reéHEpaTUBHBIE OPraHbl pacTeHil. OpraHbl U CUCTEMBI OPTAHOB
JKUBOTHBIX U 4yenoBeka. DyHKIMK OpraHOB U CUCTEM OPTaHOB.

Omopa Tena opranu3moB. Kapkac pacrenuit. CkeneTsl OJHOKIETOYHBIX U
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHbIl U BHyTpeHHUI ckeneT. CTpoeHHe U TUIIbl COeAMHEHUS
KOCTEM.

JIBrokeHrue OpraHu3MoB. JIBWDKEHHE OJHOKJIETOYHBIX OPTaHM3MOB. aMEOOMTHOE,
KTYTUKOBO€, PECHUYHOE. JIBM)KEHHWE MHOTOKJIETOYHBIX pPACTEHUH: TPONMM3MBI W HACTUH.
JIBI>KeHNEe MHOTOKJIETOYHBIX KMBOTHBIX M YEJIOBEKA: MblleuHas cuctema. Peduekc. CkeneTHble
MBIIIIBI U UX paboTa.

[Tutanue opranusmos. Ilornomienre Bojbl, YIIIEKUCIOTO ra3a 1 MUHEpAIbHBIX BEIECTB
pacrenusmu. [lutaHue >XUBOTHBIX. BHYTpUIIONIOCTHOE M BHYTPUKIETOUHOE IHILIEBAPEHHUE.
[lutaHre TO3BOHOYHBIX XKMBOTHBIX. OT/AENbI MUIEBAPUTENBHOTO TpakTa. llumieBaputenbHbIe
xenessl. [InmeBapuTenpHas cucTemMa 4esloBeKa.

Jlpixanue opranu3MoB. Jlpixanue pacrenuid. Jlpixanue >kuBoTHbBIX. uddy3us razos yepes

MOBEPXHOCTh KJeTKU. KokHoe npixaHue. JlpIxarenbHasi MOBEepXHOCTh. KabepHoe u JErovHoe
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ApIXxaHue. JIpIXaHue IO3BOHOYHBIX >KMBOTHBIX M 4YEJIOBEKA. OBOJIOLHMOHHOE YCIIOKHEHHE
CTPOEHHMsI JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenbHas cHCTEMa 4YeloBeKa. MexaHu3m
BEHTHJISILIMH JIETKUX Y NITUI] U MIIEKONHUTAIOUMX. Perymsiuus apixanus. J[pixarenbHbie 00bEMBI.

Tpancnopr BewecTB y OpraHu3MOB. TpaHCIOPTHBIE CHUCTEMBI pacTeHui. TpaHcrnopr
BELICCTB y )KUBOTHBIX. KpoBeHOCHAas cucrema u e€ opranbl. KpoBeHOCHasI cuctema Io3BOHOYHBIX
KUBOTHBIX M 4yenoBeka. Cepjle, KpOBEHOCHBIE COCYIbl U KpoBb. Kpyrum KpoBooOparieHwHs.
OBOJIIOLMOHHBIE YCIIO)KHEHUSI CTPOEHMSI KPOBEHOCHON CHUCTEMBI IO3BOHOYHBIX IKUBOTHBIX.
Pabota cepaua u e€ perysius.

Beinenenne y opranusmMoB. Beinenenune y pacteHuil. BblienieHune 'y KUBOTHBIX.
CoxkpatutenbHble Bakyosiau. Opranbl BbiesaeHus. OUibTpanus, CeKperus 1 00paTHOE BCAChIBAaHUE
KaK MEXaHU3Mbl pPabOThl OpraHoB BbIAENCHUSA. CBA3b TMOJOCTH Tejla C KPOBEHOCHOU U
BBIICTIUTEIIBHON cucTeMaMu. BbljeseHne y IO3BOHOYHBIX JKMBOTHBIX M 4YenoBeka. [loukm.
Crpoenue u pyHKunOHUpOBaHHE HeppoHa. OOpa3zoBaHKE MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3alldTa y OJHOKJIETOYHBIX OpraHu3mMoB. Crmopbl OakTepuili u
LUCTBI NPOCTEUIINX. 3alIUTa y MHOIOKJIETOUHbIX pacteHuil. Kyrukyna. CpencrBa naccuBHOM U
XUMHUYECKOH 3auThl. DUTOHLIMIBI.

3amuTa y MHOTOKJIETOUHBIX )KUBOTHBIX. [IOKpOBBI 1 MX ITPOM3BOAHBIE. 3aIUTa OPraHU3Ma
or OonesHeil. MMmyHHas cucrema uenoBeka. KileTOuHBII W TyMOpalbHBI HUMMYHMUTET.
Bpoxxnénnelii M npuoOpeTéHHBIM  cnenuduueckuit MMMyHHUTET. Teopus  KIOHAJIbHO-
cenektuBHoro ummynurera (I1. Dpmux, ®. M. bepuer, C. Tonerasa). BocnanutensHbie OTBETHI
Oopranu3MoB. Poiib BpOKJIEHHOr0 IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHHH.

PasgpaxxumocTte M perynsauus y OpraHu3MoB. PasgpakrMOCTh y OJHOKIJIETOYHBIX
oprann3moB. Takcucel. PaznpaxxumocTs M peryisinus y pacTeHuil. POCTOBBIE BEIIECTBA U HX
3HAYCHHUE.

HepBHas cuctema u peduiekTopHas peryisiuus y KUBOTHbIX. HepBHas cucrema u eé
OTZEJbl. DBOJIIOIMOHHOE YCIIO)KHEHUE CTPOEHUS HEPBHOM CHUCTEMBI y JKMBOTHBIX. OTIemsl
TOJIOBHOT'O MO3ra MO3BOHOYHBIX XUBOTHBIX. Pedrnexc u pednexkropnas nyra. bezycrnoBHbie u
YCIIOBHBIE Pe(IICKCHI.

I'ymopanbHas perynsuus U SHIOKPUHHAs CHCTEMa XUBOTHBIX M 4eloBeka. JKenesbl
SHIOKPUHHOW CHCTEMBI M HMX TOPMOHBI. JleiicTBuE TOpMOHOB. B3aMMOCBA3b HEpPBHOU U
SHIOKPUHHON cucteM. [ mmoramamo-runoduszapHas cucrema.

JdemMoncTpanuu

Ioprper: U. I1. [1aBnos.

TaOauiel U CXEMBI: «OI[HOKJ'ICTO‘IHBIC BOOOPOCIINY, «MHOTOKJIETOYHBIC BOOOPOCIIN Y,

«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHCTEMBbl OpraHoOB
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IIO3BOHOYHBIX KMBOTHBIX», «BHyTpeHHee cTpoeHHe HacekoMblx», «TkaHu pacTeHuii»,
«KopneBbie cucremel», «CtpoeHue credisn», «CTpoeHHe JMCTOBOM IUIACTUHKWY», «TkaHu
KUBOTHBIX», «Ckener uyenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHas cuctemay,
«/IbixarenbHas  cucrema», «HepBHas cucrema», «Koxka», «MplieyHas cucTeMay,
«BbraenurensHas cuctemay, «OHIOKpUHHAs cuctema», «CTpoeHue MbIib», «MIMMyHHUTETY,
«KumeunononoctHele», «CxemMa NUTaHUs pacTeHUi», «KpoBEHOCHbIE CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX», «CTpoeHue rujips», «CTpoeHHE IIaHApun», «BHYTpeHHEE CTPOEHME J107K/IEBOTO
yepBsi», «HepBHas cucrema pbiO», «HepBHas cucrema sarymku», «HepBHas cucrema
npecmbikaonmxcs», «HepBHas cucrema nruny, «HepBHas cucrtemMa MIIEKOIMTAIOLIMX»,
«Hepsnas cucrema uenoBekay, «Peduexcy.

Tema 10. PazmHOkeHMe M pa3BUTHE OPTaHU3MOB

@®opMbl pa3MHOKEHHUS OPIraHU3MOB: Oecrioioe (BKJIIoUasi BEreTaTUBHOE) U 110J10BO€. Bubl
6ecI0J0ro pa3sMHOXKEHUS: IOYKOBAHUE, CIOPYIALHUSA, (parMeHTalusl, KIOHUPOBaHHE.

[TonoBoe pasmHoxkeHue. IlomoBele kieTku, wnu ramerel. Meiio3. Craauu Mmeiiosa.
IToBenenue xpomocoMm B Menose. Kpoccunrosep. bronorndecknii CMbICI MeH03a U IIOJIOBOTO
nporecca. Meilo3 1 ero MecTo B JKU3HEHHOM IMKJIE OPraHU3MOB.

IIpenzapoabimieBoe  pa3zButue. [‘ameroreHe3 y KMBOTHBIX. [losioBble KeJe3bl.
OOpa3oBaHre W pa3BUTHE TOJIOBBIX KieTOK. CriepmaToreHe3 m ooreHe3. CTpoeHHE TOJOBBIX
KJIETOK.

Ono10TBOpeHUE U SMOPUOHANIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OMIIOJJOTBOPEHUS:
Hapy>XHoe, BHyTpeHHee. [lapreHorenes.

NuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOTHS — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenes — o0na u3z enasnvix npoodiem smopuonoeuu. Konyenyus mopgoeernos u
mooenu mopgozeneza. Ctanuu 3MOpHUOTreHe3a )KUBOTHBIX (Ha mpuMepe JArymku). Jpobnenue.
Tunsl apoOnenus. [Jemepmunuposannoe u Hedepmunuposannoe opobnenue. bnacmyna, munwvi
onacmyn. OcoOeHHOCTU OpOOJIEHUsT MIIEKONMUTAIOMIMUX. 3apOJIbIIIEBbIe JMCTKU (TaCTPYJISLINS).
3akjiaJlka OpraHoOB W TKaHEHW U3 3apOJIbIIIEBBIX JINCTKOB. B3anWmHOE BIMSHHE 4YacTel
pa3BUBAIOIIETOCS 3apo/Ibliia (IMOpHOHATbHAS MHAYKIINSA). 3aKJIa/1Ka TUIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3ylbTaT UepapXUUYeCKUX B3aUMOEHUCTBUI IreHOB. BiusHue Ha SMOpHOHAIbEHOE pa3BUTHE
pa3INyYHbIX (PaKTOPOB OKPYKAIOIIEH CpeJIbl.

Poct u pasButue xuBoTHbIX. [locTamMOpuonanbHbll nepuoi. Ilpsamoe u Hempsimoe
pasButHe. Pa3Butue ¢ Mmeramopdo3oM y O€ClO3BOHOYHBIX M ITO3BOHOYHBIX IKHUBOTHBIX.
buonorundeckoe 3HaueHUE MPSAMOrO U HENPSMOIO Pa3BUTHA, UX PACIHPOCTPAHEHUE B IPHUPOJIE.

Tunsl pocta >XKUBOTHBIX. DaKTOPbI PEryislMM poOCTa KHUBOTHBIX U uenoBeka. Craauu
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MOCTAMOPHUOHAIBHOTO DPa3BUTHS y KUBOTHBIX M yesnoBeka. [lepuojpl OHTOreHe3a dYelloBeKa.
Crapenue u cMepTh Kak OMOJIOTHYECKUE TTPOLIECCHI.

PasmHoxxenne u pasputue pactenuid. ['ametodut m crnopodur. Meiio3 B KU3HEHHOM
nukie pacrenmit. OOpa3oBaHue crop B Tpolecce wmeio3a. [lameToreHes y pacTeHUH.
OmnnosoTBOPEHUE M Pa3BUTHE PACTUTEIBHBIX OpPraHuW3MOB. J[BOHHOE OIJIOJOTBOPEHUE Y
IIBETKOBBIX pacTeHuil. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYISIIIUU OHTOTEHE3a Y PACTEHUM U )KUBOTHBIX.

JdemoHcTpauuu

[optpetsl: C. I'. Hapamun, X. [lIneman.

Tabmuier u cxembl: «BereraTuBHOEe pa3MHOXKeHHE», « TUIIBI OECTIONOro pa3MHOKEHUS,

«Pa3MHOXEHHE XJaMHJIOMOHAIbDY, «Pa3MHOKeHUE »HBIJIEHb», «Pa3MHOXKEHHE THAPBI»,
«Meiio3y, «Xpomocombly, «l'amerorenes», «CTpoeHHE SMIEKIETKA W CIIEPMATO30HMIa»,
«OCHOBHBIE CTaANU OHTOreHe3ay, «IIpsMoe u Henpsimoe pazBuTHe», «Pa3BUTHE MAICKOTO )KYKa»,
«Pa3zButne capanum», «Pa3Butme JArymku», «JIBOMHOE OILUIOAOTBOPEHUE Yy IBETKOBBIX
pactenuit», «CTpoeHHE CEMSH OAHOIOJBHBIX U JBYIOJbHBIX pacTeHui», «KU3HEHHBIH LHKII
MOPCKOM KanycTbl», <« KU3HEHHbIN UK MXa», < KU3HEHHBIN IIUKJI TAIIOPOTHUKAY, < KM3HEHHBIN
IIUKJI COCHBI».

O6opyoBaHKE: CBETOBOM MUKPOCKOII, MUKPOIIPENapaThl SHIEKJIETOK U CIIEPMaTO30UI0B,

Mozelb «L{UKIT pa3BUTHSA JIATYIIKW».

JlabopaTtopHasi padora «/I3ydeHHe CTpOCHHMS IIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U M3MEHYUBOCTH OPraHU3MOB

Hcrtopusi craHOBIIEHUST W pa3BUTHUS TEHETHMKM Kak Hayku. PabGotel I'. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTedecTBEHHBIX YUYEHBIX B Pa3BUTUU TeHeTWKH. Pabotsr H.
K. Konbuosa, H. U. BaBunosa, A. H. benozepckoro, I'. JI. Kapneuenko, 10. A. ®ununuenxo, H.
B. Tumogeepa-Pecosckoro.

OCHOBHBIE T€HETUYECKNE MOHIATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, AJIJIEIbHBIE
TEHbl, aJbTEPHATUBHBIE NPU3HAKH, JOMHMHAHTHBIM M PELECCUBHBIA INPU3HAK, TOMO3MIOTA,
reTepo3nUroTa, YMcTas JIMHUS, TUOPUAbI, TeHOTHN, (GeHoTur. OCHOBHBIE METOJbl T'€HETUKH:
rUOPUA0IOTHUECKHM, IUTOTOTUYECKUI, MOJIEKYISIPHO-TE€HETUYECKH .

JdemMoHcTpanuun

Hoptpetsl: I'. Mennens, 1. ne ®pus, T. Mopran, H. K. Konsuos, H. W. BaBunos, A.
H. benozepckuii, I'. JI. Kapneuenko, FO. A. ®unumuenko, H. B. Tumodees-PecoBckmii.

TaOJauIbl ¥ CXEMBI: «MeTOI[BI TCHCTUKN, «Cxembl CKpCIIUBAaHUS.

Tema 12. 3aKOHOMEpPHOCTH HACJIEACTBEHHOCTH
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Monorubpuanoe ckpemmuBanue. IlepBeiii 3akoH MeHaens — 3aKOH €IMHOOOpas3us
ruOpusoB mepBoro nokojenus. [IpaBuno gomuHupoBanus. Bropoil 3akoH Menzaenss — 3aKoH
pacuierienust mpu3HakoB. L{uTonornueckue 0OCHOBBI MOHOTUOPUAHOTO CKpeluBanus. [ umnoresa
YHCTOTHI TaMET.

AHanu3upyroiiee  ckpeniuBaHue.  [IpoMexXyTouHbId  XapakTep  HacledOBaHUS.
Pacuiennenue npu3HakoB IPU HEMIOJIHOM JOMUHHUPOBAHUU.

JurnbpunHoe ckpemuBaHue. Tpernil 3akoH MeHaens — 3aKOH HE3aBUCUMOIO
HacJIeI0BaHMs Mpu3HaKoB. [{uTomornueckre OCHOBBI TUTHOPHIHOTO CKPEIIMBAHMS.

CueruieHHOe HacnenoBanue npu3HakoB. Pa6otel T. Moprana. CrierniaeHHoe Hacae10BaHNE
T€HOB, HAPYLIEHUE CLETUIEHUS MEXAY F'€HaMU. XPOMOCOMHAasl TEOPUS HACJIEICTBEHHOCTH.

I'eneruka nosia. XpoMOCOMHBIM MEXaHM3M OIPEJENICHUs I0J1a. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBL. ['OMOramMeTHbli M rereporaMeTHbli Moj. ['eHeTmyeckas CTPYKTypa IOJOBBIX
xpomocoMm. HaciegoBanue npu3HaKoB, CLIETUICHHBIX C IOJIOM.

l'enoTun kak wnenoctHas cucrema. [lneroTponuss — MHOXKECTBEHHOE JICWCTBHUE TEHA.
MHOKEeCTBEHHBII ajuiein3M. B3auMoJelcTBUE HEaUIebHBIX T€HOB. KoMIIIEMEHTapHOCTD.
Onucras. [Tonumepus.

['eneTnyeckrii KOHTPOJIb Pa3BUTUS PACTEHUM, >KMBOTHBIX M YEJIOBEKa, a TaKkKe
(U3HOIOTUYECKHUX MTPOIIECCOB, TTOBEJCHUS M KOTHUTUBHBIX (QyHKIMH. ['eHeTHYeCKe MeXaHU3MBbI
CUMOMOTEHE3a, MEXaHU3Mbl B3aMMOJICUCTBUS «XO3IMH — TAPA3UT» U «XO3IHMH — MHKPOOHOMY.
['eHeTYecKkue acmeKThl KOHTPOIS M M3MEHEHUS! HACJIEICTBEHHOW MH(OPMAIMH B MOKOJICHUIX
KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

[Moptpetsl: I'. Menaens, T. Mopran.

Tabnuuer u cxembl: «IlepBblit 1 BTOpoii 3akoHbl Menaensy», «T'petuit 3akoH Menaemns»,

«AnHanuzupymroliee ckpeuBanuey, «Hemnonnoe noMuarpoBanue», «CLEIIEHHOE HACIeJOBaHUE
MIPU3HAKOB y Mpo3oduiibl», «[ eHeTrka momnay, «Kapuotun yenoBekay, «Kapuotun apo30huisn,
«Kapuotun ntune», «MHOKECTBEHHBIN AJJIENU3M», «B3anmMoneiicTBre reHOBY.

O6ODV,Z[OB8.HI/ICI MOJCIIb MJId ACMOHCTpAallu 3aKOHOB CI[I/IHOO6pa31/I$I FI/I6pI/I,HOB TIepBOTO

TIOKOJICHHSI W PACIICIUICHNUs NMPU3HAKOB, MOJAENb Ul JEMOHCTpAIlMM 3aKOHA HE3aBHCHUMOTO
HACJIeI0BaHMS ITPU3HAKOB, MOJIECIb JUISl IEMOHCTpPAIMHU CIICIUICHHOTO HACIIeIOBAHUS IPU3HAKOB,
CBETOBOW MUKPOCKOII, MUKpoIIpemnapar: «J/Ipo3oduiar.

IMpakTuyeckasi padora «/I3ydeHue pe3yiabTaTOB MOHOTHOPHUIHOTO CKPEUIMBAHUS Y
JPO30(QHITBD».

IMpakTuueckasi padora «/3yueHne pe3yinbTaTOB TUTHOPHIHOTO CKPEIIMBAHHUSA Y

JIPO30(UITBIY.
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Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHoTHna M cpeabl npu (GopMHpoBaHUU (GeHoTHna. M3MeHunBOCTH
npusHakoB. KauecTBeHHble 1 KOJIMYECTBEHHbIE INPU3HAKU. Buabl  HM3MEHUYMBOCTH:
HEHACJICACTBEHHAs U HACJIEICTBEHHAS.

Monudukarnonnas UsMeHUYUBOCTh. Ponb cpenbl B hopMupoBaHur MOIUGUKAIMOHHON
n3MeHunBOoCcTH. HopMma peakuuu npusHaka. BapuanMOHHBIA psJ M BapualMOHHAs KpuBas
(B. Moranncen). CoiicTBa MOIU(PUKAITMOHHONW N3MEHUYUBOCTH.

'enHoTunnueckass n3MeHYMBOCTb. (CBOWCTBA T€HOTUIIMYECKOW HM3MEHUYMBOCTH. Buibl
FeHOTUITMYECKONW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallUOHHASI.

KoMOuHaTiBHAsI M3MEHYMBOCTh. Mei03 M IMOJOBOM MPOIECC — OCHOBA KOMOWHATUBHOM
U3MEHYMBOCTU. POJIb KOMOMHATHBHOW N3MEHYMBOCTH B CO3JJAHUU T€HETHYECKOTO pa3Ho00pa3us
B [Ipe/ieJiax OJIHOTO BHU/IA.

MytanmonHass U3MEHUYMBOCTh. Buabl MyTanuii: reHHblE, XpPOMOCOMHbBIE, T€HOMHBIE.
CrnoHTaHHbIE W UHAYLUPOBAaHHbIE MyTalMM. SjepHble U LUTOIUIA3MATUYECKUE MYTallUU.
ComaTtnueckue M 1oJjioBble MyTauuu. lIpuumHbBl BO3HUKHOBEHHUS MyTauuid. MyTareHbl U HX
BIIMSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOIO Ipoliecca. 3aKOH IOMOJIOIMYECKHX
psagoB B HaciencTBeHHoi wu3MeHunBocTd (H.M. BaBuiioB). BuesgepHas H3MEHUYMBOCTh U
HaCJIEJICTBEHHOCTD.

Onueenemurxa u NUSeHOMUKA, POlb DNUSEHEMUYECKUX (PaKmopo8 6 HACIe008aHuu U
UBMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMOS.

JdemoncTpanuu

Hoptpersr: I'. ne ®pus, B. Moranucen, H. 1. BaBuios.

Tabmunbl U cxembl: «Buasl u3MeHUMBOCTHY, «MoaudukannoHHas H3MEHYUBOCTHY,
«KomOnHaTHBHAS H3MEHUYUBOCThY, «Meio3y», «OmnoaoTBopenuey, «I enernueckue 3a001eBaHms
yesnoBekay, « Buasl myramuin.

O6opynoBaHue: )KUBble W TrepOapHble 3K3eMIUISIPbl KOMHATHBIX PACTeHHMH, PUCYHKHU

(dotorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMUA U3MEHYHBOCTH.

JlaGopaTtopnass  pa6ora «/ccnenoBaHue — 3aKOHOMEpHOCTEH — MOJIM(UKAIMOHHON
M3MEeHUYMBOCTHU. [TocTpoeHne BaprallMOHHOTO psiAa U BapuallMOHHOW KpUBOMI».

Tema 14. I'eneTuka 4yesoBeka

Kapuotun uenoseka. MexayHapoaHasi MporpamMma HCCIIEJOBaHMS T€HOMa 4YeJIOBEKa.
MeTtoapl M3y4eHUs] TeHETUKU YellOBeKa: T'eHeaIOTMYeCKU, OJIM3HENOBbIH, [IUTOreHEeTUYECKHIA,
HOMYJISIIMOHHO-CTaTUCTUYECKUH, MOJIEKYJIApHO-reHeThUecKuid. COBpPEMEHHOE OIpEJEIeHNE
TE€HOTHIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHNE, TEHOTUIIMPOBAHKE, B TOM 4yHciie ¢ momorbto [TIP-

ananusa. HacneacTBeHHbIe 3a00J1eBaHUs YeaoBeKa. I eHHbIC U XPOMOCOMHEIC 00JIe3HH YEIIOBEKA.
17



bone3nn ¢ HaciencTBEHHOW NPEApPACHOIOKEHHOCThIO. 3HAYEHUE MEAUIUHCKOW T€HETHUKH B
MPEIOTBPALICHUN M JICUCHUU TCHETUYECKUX 3a00JIeBaHUU dYeloBeKa. MeauKO-TeHEeTHIEeCKOoe
KOHCYJIbTHpOBaHuEe. CTBONOBBIC KIETKU. [[OHATHE «T€HETHUECKOTO Ipy3a». DTUUECKUE aCIIEKThI
HCCJICI0BaHMH B 00JIACTH PEeIaKTUPOBAHKS T€HOMA U CTBOJIOBBIX KJIETOK.

['eneTnveckue (akTOpbl MOBHIICHHOW YYyBCTBHUTEIBHOCTH YEIOBEKAa K (PU3UUECKOMY H
XUMHUYECKOMY 3arps3HEHUI0 OKpYKalllel cpeabl. ['eHeTnueckas MpeapacnoyioKeHHOCTh
YEeJIOBEKA K ITATOJIOTHM.

JdemoHcTpauuu

TaOauIbl ¥ CXEMBI: ((KapI/IOTI/IH YCJIO0BCKay, ((MGTO,I[BI HU3Yy4YCHUS T'CHCTUKH YCIIOBCKA»,

«['enernyeckue 3a00I¢BaHUS YCTIOBEKAY.

Tema 15. Cesnekuusi oprann3mMon

JlomecTukanusi M CeJIEKIUs. 3apoKJACHUE CEJICKIMU M JOMeCTHKaluu. YdeHue H.
. BaBunoBa o LleHTpax NpOUCXOXKIEHUS U MHOrooOpasus KyJIbTypHBIX pacTeHuil. Pomb
CEeJIeKIIUM B CO3JIaHUU COPTOB PACTEHUM W MOpPOJ KUBOTHBIX. CopT, mopoja, mramMMm. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HaciencTBeHHOM u3MeHunBoctr H. M. BaBuiioBa, ero 3Hauenue s
CEJICKIIMOHHOM pabOTHI.

MeTto/b1 ceneKIMoHHO# paboThl. MIcKyccTBEHHBII OTOOP: MACCOBBINM U MHAWBUTYaTbHBIH.
Drtanbl KOMOMHAIIMOHHOW cenekiuu. VcnbiTanue mpous3BoAUTENed Mo MoToMcTBY. OTOOp MO
TEHOTHITY C MIOMOIIBIO OIEHKH ()eHOTHIA TOTOMCTBA U OTOOP IO T€HOTHUITY C TIOMOIIIbIO aHAIN3a
JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ CeNeKIMOHHOW paboThl. PaguanuoHHbll U
XUMUYECKUM MyTareHe3 KaK MCTOYHUK MyTalluid y KyJIbTYpHBIX (OPM OpPTraHU3MOB.
Hcnonp3oBaHne reHOMHOTO PEAaKTUPOBAHUS U METOI0B pekoMOnHaHTHBRIX JIHK mist monmyyenus
HCXOJHOTO MaTepualia sl CEJIEKLUH.

[Tonyuenne mnomumuonaoB. BHyTpuBHgoBas ruOpuamnzanus. bIU3kopoacTBEHHOE
CKpeluBanue, uin nHOpuAuHT. HepoicTBeHHOE CKpelMBaHue, Wk ayTOpuauHr. ['erepo3uc u
ero mpuuuHbL. Mcmonp3oBanue rerepo3nca B - ceneknuu. OtmanéHHas TruOpuaHU3aIus.
[Ipeogonenne Oecruiogusi MEXBHAOBBIX THOPUAOB. JIOCTHMXKEHHS CENEKIUd pACTeHUU U
JKUBOTHBIX. «3e1EHAs1 peGoNIOYULY.

CoxpaHEeHHE M W3YyYECHHE T€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHHH U WX AUKHX
poauuei i CO3aHMs HOBBIX COPTOB M THOPHUIIOB CEIBCKOXO03UCTBEHHBIX KYIbTYp. M3yuenue,
COXpaHeHue U YNnpasieHue 2eHemuyecKUMU pecypcamu CelbCKOX03AUCMBEHHbIX U NPOMbLCI0BbIX
HCUBOMHBIX 8 YeNAX YIIYYULeHUs CYUeCMBYIOUWUX U CO30AHUS HOBbIX NOPOO, TUHUL U KPOCCO8, 8
MOM yucie ¢ NpUMeHeHUueM COBPEMEHHBIX MEeMOO08 HAYUHbIX UCCIe008AHUL, NepedosblX uoell U

nepcnekmueHvlx MexHOo102Ul.
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JdemoHcTpauuu
[Toprpetsr: H. W. Basunos, 1. B. Muuypun, I'. /1. Kapneuenko, II. II. JIykpsiHenko, b.
JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabauiel u cxembl: «L{eHTpbl TPOUCXOKACHUS U MHOTO0Opa3usi KyJIbTYPHBIX PACTEHUII,

«3aKOH TOMOJIOTMYECKHX pPSAJOB B HACIEACTBEHHOM H3MEHYMBOCTH», «METOIbI CENEeKLUN»,
«Otnanénnas rudpuamzans», «MyTareHes3y.

Tema 16. buoTexHo/I0rusi U CHHTeTHYeCKasi 0MOJIOTHA

OOBeKThl, HCIOJIb3yeMble B OHMOTEXHOJIOTMH, — KJIETOYHbIE M TKAHEBbIE KYJBTYpBHI,
MHUKPOOPIaHU3MBbl, HX XapaKkTepucTHka. TpaaunuoHHas OHOTEXHOJOrus: XJeOoIeueHue,
MOJTy4eHHE KUCIIOMOJIOYHBIX MPOIYKTOB, BUHOAETHE. Mukpoouomorndeckuii cuate3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TeXHOIOTHi. [Ipon3BoAcTBO Oelika, aMMHOKHUCIIOT U BATAMUHOB.

Cozpanue TEXHONOTMM M HMHCTPYMEHTOB  LIEJICHAIIPABJICHHOTO H3MEHEHHS U
KOHCTPYMPOBAHUSI T€HOMOB C LIEJIbIO ITOIYYEHHsI OPraHU3MOB U MX KOMIIOHEHTOB, COIEPIKAIIHUX
HE BCTpeYaroIyecs B pUpoae OMOCUHTETUYECKHE Ty TH.

Kierounas unxenepuss. MeTtoapl KyapTypbl KJIETOK U TKaHEW PAaCTEHUN U KMBOTHBIX.
Kpunobanku. Comarnueckass rudpuausanus U comaTtudeckuili smOpuoreHes. lcmonb3oBaHue
ralioOuIoB B CEIIEKIMU pacTeHUil. [lonyuenue MOHOKNIOHANbHbIX anmumen. Hcnonvzoeanue
MOHOKJIOHANbHBIX U NOMUKIIOHANbHBIX aHmumen 6 meouyuHre. VICKyCCTBEHHOE OIUIOJ0OTBOPEHHUE.
PexoHCTpyKIMS SIMIEKIETOK W KIOHMPOBAaHUE JMXUBOTHBIX. MeTOJ TpaHCIUIAHTALMK SAEp
KJIETOK. Texnonocuu 0300po6neHuss, KylbMUSUPOBAHUs U MUKPOKIOHANbHO20 PA3MHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.

XpOMOCOMHAas U T€HHasl UHKEeHEepUs. FICKyCCTBEHHBIN CUHTE3 I'éHa U KOHCTPYMPOBAHHE
pexomOunantHeiX JIHK. Cosoanue mpanceennvix opeanuzmos. JIocTukeHuss M TEPCHEKTUBbI
XpPOMOCOMHOM M TE€HHOW MH)XEHEpUH. OKOJOTHYECKHEe M HTUYECKHE MpoOIeMbl TE€HHOU
WHXEHEPUHU.

Menunuackue 6uorexnonoruu. [loctrenomuas udponas menaununa. [1IP-muarnocTuka.
MeTa0o10MHBIN aHANIN3, TEHOLIEHTPUYECKUN aHAIN3 MPOTEOMa YeI0BeKa JIJIsl OLIEHKHU COCTOSHUS
€ro 3/10poBbs. Mcnonabp30BaHne CTBOJIOBBIX KJIETOK. TapreTHas Tepamnus paka. 3D-OnonnxeHepus
JUIs pa3paboTKHU (PyHAAMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/JaHUs KOMITJIEKCHBIX
TKaHEeW COYEeTaHHWEM TEXHOJOTHI TPEXMEPHOro OMONPUHTHHIA U ckapOoJIIUHTA JUIS peleHus
3a/1a4 MePCOHATN3UPOBAHHON MEUIIUHBI.

Co3naHue BEKTOPHBIX BaKIMH C IIENbI0 OOecreueHUs] KOMOMHUPOBAHHOM 3alUTHI OT
B030ynuteneit OPBU, ycranoBieHne MOJIEKYISpHBIX MexaHu3MoB (yHkimonupoBanus PHK-
COJIepKALMX BUPYCOB, BBI3BIBAIOIINX 0CO0O ONacHbIe 3a00J1€BaHMsI YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpaumuu
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TaGauielt  w cxemsbl: «Mcnonp30BaHne  MUKPOOPTraHU3MOB B IPOMBILUIEHHOM

IPOU3BOJCTBEY, «KileTouHas nHxeHepus», «I'eHHass HHKEHEPUsI».
11 KUIIACC

Tema 1. 3apoxaenue u pa3BuTHE IBOJTIOIUOHHBIX MPeEACTABJEHUA B 0M0JI0THHI

OpomonronHas teopus Y. Jlapsuna. [Ipennocbuiku BO3HUKHOBEHUS AapBUHU3MA. JKU3Hb
Y Hay4dHas JnearenbHocTsh Y. JlapBuHa.

JBuwkymue cwibl 3BosolMM  BuAoB 1o Y. JlapBuHy (BBICOKass HMHTEHCUBHOCTH
pPasMHOXKEHHUs OpPraHU3MOB, HACJIEACTBEHHAas HM3MEHUUBOCTh, OOppOa 3a CyILECTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunteTndeckoit Teopun 3somonnu (CTI). Helitpanbhas Teopust 3BONIONNN.
CoBpeMeHHas HBOJIONMOHHAS OMOJIOTHSA. 3HAUCHHE IBOJIOIMOHHON TEOPUH B (OPMHUPOBAHUU
€CTECTBECHHO-HAYYHOW KapTUHBI MUDA.

JdeMmoHcTpamun

Hoptpetsr: Apuctorens, K. Jlunne#t, XK. b. Jlamapk, 2. XK. Cent-Unep, XK. Kiosbe,
Y. Mapsun, C. C. YerBepukos, 1. U. llImansraysen, xx. Xonneitn, /1. K. benses.

Tabauiel u cxembl: «Cuctema xuBoil npupozs! (mo K. Jlunuero)y, «JlectHuna »KuBbix

cymecTB (mo Jlamapky)», «Mexanuszm GopMUPOBAHUS MPUCITIOCOOJICEHUH Y PACTEHUN U )KHUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapuipyta nyremectsust Y. Jlapsuna», «Haxonku Y. lapsunay,
«Dopmbl 60pBOBI 32 cyliecTBoBaHuEe», «[lopoas! ronyoeit», «MHorooOpasue KylIbTypHBIX GOpM
KanycTel», «[loponbl JOMaIIHUX KHUBOTHBIX», «Cxema 00pa3oBaHUs HOBBIX BHJOB (IO
Y. lapBuHy)», «CxeMa COOTHOIIEHUS JBHXKYIIUX CHUJ 3BOJIIOLUN», «OCHOBHBIE MOJOKEHHS
CHHTETHUYECKOH TEOPUH IBOIIOIIUI.

Tema 2. Mukpo3sBosonus 4 eé pe3yjbTaThl

[Tonmynsanus Kak s3JeMeHTapHas eauHuia 3Bomonud. COBpEMEHHbIE METO/bl OLEHKH
TeHETUYECKOr0 pa3Hoo0pas3us U CTPYKTYpPbI MONYISIIMA. MI3MeHeHue reHodoH1a MOy IsIuy Kak
DIIEMEHTAPHOE DJBOJIOIMOHHOE SIBJICHHWE. 3aKOH TeHeTHueckoro paBHoBecust JIx. Xapaw,
B. Baitn6epra.

OneMeHTapHble (DAKTOPHl (IBMXKYIIME CHIIBI) SBOJIIOLMU. MyTallMOHHBIMN Tpolecc.
KomOunaTtuBHast n3MeHYUBOCTb. [Ipeii¢ reHoB — ciyyaiiHble HeHanpaBJIeHHbIE U3MEHEHHUS YacTOT
ajuteniedt B monyisnusax. Dddext ocHoBatens. Dghgdexm Oymuinounoco eopaviwka. CrudiceHue
2eHemuU4ecKo2o pasHooopasus: npudunsl u creocmeus. llpossnenue sghghexkma Opetigha cenos 6
oonvwux u  manvlx nonyiayusax. Murpaumuu.  M3onsauus  momymsnuii: - reorpaduyeckas

(mpocTpaHCTBEHHAs ), Oronoruyeckas (penpoayKTUBHAS).
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EcrecTBeHHbIli 0TOOp — HampaBisronui Gaktop 3BOMOIUMH. DOPMBI €CTECTBEHHOTO
orOopa: NBWXKYIIMN, CTaOWIM3UPYIOUIMHA, pa3phIBatomuil (qu3pyntuBHbIi). [lonoBoit oTdop.
Bo3HMKHOBEHME 1 HBOJIIOLINS COLIMATILHOTO ITOBEECHMSI )KUBOTHBIX.

[IpucnocoOaeHHOCT, OpPraHU3MOB KakK pe3ysibTaT MHUKPOABOJIOUMU. BoO3HHKHOBEHUE
PUCTIOCOOIeHUI y opranu3MoB. ApoMopdo3bl u uanoagantauuu. [Ilpumeps! npucnocodieHui y
OpraHu3MoB:  MOp(OJOTHUYECKUE, (PHUIUOJIOTHYECKHE, OHOXMMHYECKHE, IOBEICHYECKHUE.
OTHOCHUTETBHOCTH MPHUCIIOCOOICHHOCTHA OPTaHNU3MOB.

Bun, ero xpurepuu u crpykrypa. BumooOpa3oBaHue kak pe3ylbTaT MHKPOIBOJIOIHH.
Wzomsimust — kimoueBoil  gaxtop BumooOpazoBanus. Ilytm u crnocoObl BuA00OpazoBaHUS:
aionaTpuieckoe  (reorpauyeckoe), CHMIATPUYECKOe (PKOJIOTUYECKOE), «MTHOBEHHOE)
(monumonan3anus, rudpuanzanus). JJIuTeIbHOCTb 3BOIIOIIMOHHBIX IIPOLIECCOB.

Mexanu3mbl (OpMUPOBaHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Ponp 2BOMIOLMOHHON OMONIOTMU B  pa3pabOTKEe HAYYHBIX METOAOB COXPaHEHUs
O6nopazHooOpasuss. MUKPOIBOIMIONUS W KOIBOJIOLUS IMApPa3HUTOB U HMX XO035€B. MeXaHH3MbI
(GOpMUPOBAHUS YCTOHYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdeMoHcTpamun

Hoptpertsr: C. C. YerBepukos, J. Maiip.

Tabnuibl u cxembl: «MyTalrmoHHAs U3MEHYUBOCTEY, «[lOMyIsIITHOHHAS CTPYKTYpa BUIAY,

«Cxema mposiBiieHHs 3akoHa Xapau—BaiinOepra», «J/IBWKyIiwe CHIBI  DBOJIIOIUNY,
«OKoNornyecKass M30JALIUS TMOMYJSIUI ceBaHCKON Qopenn», «l'eorpadudeckas H30IAIUSL
JUCTBEHHHIIBI CHOMPCKON M TUCTBEHHUIIBI AaypcKoit», «[lomyasimoHHbIe BOJHBI YUCIEHHOCTH
XUITHUKOB M KepTB», «(Cxema MeWCTBHUS €CTECTBEHHOro ot10opa», «Dopmbl OOprOBI 3a
CYIIIECTBOBAHHUE, «AHaycTpuanbHbId MEIIAHU3M, «Kusbie HACKOTIAEMBIEY,
«ITokpoBUTENbCTBEHHAS OKpacka >XHMBOTHBIX», «lIpemympexmaromas oOKpacka KUBOTHBIXY,
«Dusnonoruueckue agantanuny, «I[IpucnocodbIeHHOCTh OPraHU3MOB U €€ OTHOCUTEILHOCThHY,
«Kputepun Buma», «Bugsl-nBoiiHukny, «CTpykTypa Buga B mnpupoiae», «CrmocoOsl
BunooOpazoBanms», «l'eorpaduyeckoe  BumooOpazoBaHWe TPEX  BHUJAOB  JIAHJIBIIICHY,
«DKOJIOTHYECKOEe BUI000pa3oBaHue BHUAOB cuUHHUI», «[lomummounsr pacteHuit», «KamycTHo-
peneyHbId THOPHUIY.

ObopynoBanue: repoapuy pacTEHUH, KOJJIEKIIMM HACEKOMBIX, dydesa IMTHIl U 3Bepel ¢

npUMepaMu pa3iNyYHbIX MPUCIOCOOJIEHUH, Yydesla MTHUIl M 3Beped pa3HbIX BUIOB, Tepbapuu
pacTeHui OJIM3KUX BUI0B, 00Pa30BABIINXCS PA3TMUHBIMU CIIOCOOAMH.
JlaGopaTopnas padora «CpaBHEHUE BHIOB 110 MOP(OIOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3BoJIonHs U €€ pe3yJibTaThl

21



Metoael  u3ydeHus MakposBomonuu. IlameoHTonormdeckue METOJAbl  M3YyUEHUs
sBosroy. Ilepexoanbie (GopMbl U PUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpadpuyeckue meronel u3ydeHus sBononuu. CpaBHeHue Giaopsl U (ayHBI
MaTEepUKOB U OCTPOBOB. bruoreorpaduyeckue odnactu 3emian. BUnbl-oHIEMUKH U PETTUKTHI.

DOMOpPHUOIOTHYECKHE U CPaBHUTEIbHO-MOP(HOIOTHYECKUE METOIbI U3YUCHHS SBOJIOIHH.
['eHeTHUeCKE MEXAaHU3MBI SBOJIOLUN OHTOI€HE3a M TOSBJICHUS SBOJIONMOHHBIX HOBIIECTB.
['omMonoruyHbIe U aHAJTOTUYHBIE OpTraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MOJIEKYIIpHO-
reHeTUYeCcKrue, OWOXMMHUYECKHEe M  MaTeMaTH4YeCKHe METOJAbl  HM3YUEHHUS  HBOJIOLHUU.
['omonoruynsie renbl. CoBpeMeHHbIE METO/IbI TIOCTPOCHUSI (PUIIOT€HETHUYECKHX JEPEBLEB.

XPOMOCOMHBIE MYTAITUH 1 BOJIOIHS TEHOMOB.

OO0mue 3akoHOMEpHOCTH  (TMpaBWia)  3BOMOUUU. [lpunyun  cmenvl  YyHKYuULL.
HeoOpatumocTs 3Bomtonuu. AnantuBHas paguaiys. HepaBHOMEpHOCTh TEMIIOB SBOIOIHIH.

JdeMmoHcTpamun

Hoptpets: K. M. bap, A. O. Kopaneckuii, @. Mrosiep, 3. ['ekkensb.

Tabnuibl U cxeMbl: «DUITOTEHETHUECKUH PSJ JTOMAAN», «APXEONTEPUKCY, «3BEpO3yObIe

amepb», «Creronedans», «Punnodursy, «CemeHHble manopoTHUKN», «buoreorpaduueckue
30HBI 3emnu», «Jlpeiid xoHTHHEHTOB», «PenukThl», «HauanpbHble CcTaguu SMOPHUOHAIBHOTO
Pa3BUTHS TO3BOHOYHBIX )KUBOTHBIX», «I OMOJIOTHYHBIC U aHAJIOTUYHBIE OPTaHbI», «PyIuMEHTHI»,
«ATaBU3MBIY, «XPOMOCOMHBIE HAOOpHI YEJIOBEKAa MW IHUMMaH3e», «lJ1aBHbIE HaIpaBiICHUS
ABOIOLIMNY, «O0IIHe 3aKOHOMEPHOCTH BOIIOLIUN.

O6ODVI[OB8.HI/IGI KOJUJICKIINH, rep6ap1/11/1, MYJBTKU HUCKOIIA€MbIX OCTATKOB OPraHU3MOB,

MYJISKM TOMOJIOTHYHBIX, QHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJIJICKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxneHnue u pa3BuTHE JKU3HU HA 3emJie

HayuHble rumoTessl MpPOUCXOXKIEHHUS XH3HM Ha 3emie. AOuWoreHe3 M NaHCIEPMUS.
JloHayuHble TPEICTaBICHHUSI O 3apOXKACHUU >KU3HMU (KpealnoHH3M). ['umore3a MOCTOSIHHOTO
CaMO03apO’KJICHUs KU3HU U €€ onpoBepxkeHue onbitamu O. Penu, JI. Cnanmnanuanu, JI. [Tactepa.
[TponcxosxaeHne sKU3HU U aCTPOOUOIIOTHSL.

OcHOBHBIE ATalbl HeOpraHuueckou aBotonnu. [lnanerapuas (reosorndyeckast) SBOJIOLUS.
XuMuyeckasi 3BOJIIOLMS. AOUOTEHHBIM CHHTE3 OPraHMYEeCKHX BEIIEeCTB W3 HEOPraHUYECKHX.
Omnpit C. Muinepa u I'. FOpu. O6pa3oBanue nonumepo n3 MoHoMepoB. KoarepBarHas rumnoresa
A. W.Onapuna, rumnore3a nepBuuyHoro OynboHa JIx. XonneiiHa, TreHeTHYecKash THIIOTe3a
I'. Mémnepa. Puboszumer (T.Yek) m rumoreza «vupa PHK» V. I'mnGepra. dopmupoBanue

M6M6paH N BOSHUKHOBCHHUEC IMTPOTOKJICTKH.

22



Uctopus 3emnm u wmetoasl €€ wu3ydeHus. Vckomaemble OpraHMYeCcKHME OCTaTKH.
['eoxpononorust u e€ Meroasl. OTHOcUTENnbHast ¥ aOCONMIOTHAsE  TEOXPOHOJIOTHAL.
['eoxpoHoIOrMUecKas Kasa: 30Hbl, 3pbl, IEPUObI, FTTOXH.

HavanpHble sTanel opranndyeckoi ssomtonuu. [losBiaenue u 3BOIIOLUSA MEPBBIX KIETOK.
Opomonus MeTtabonu3Ma. Bo3HukHOBeHHMe mnepBbIX 3kocucTeM. CoOBpeMEHHble MHUKpPOOHBIE
OMOIUIEHKM Kak aHajor MepBbIX Ha 3emse coodmectB. CtpomaronuTsl. IIpokapuoTel u
9YKapuOTBHI.

ITpoucxoxaenne 3ykapuoT (CUMOMOreHe3). DBOJIIOLUOHHOE MTPOUCXOKICHNUE BUPYCOB.
IIpoucxoxzaeHue  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHKHOBEHHME  OCHOBHBIX  IPYII
MHOTOKJIETOYHBIX OpPraHU3MOB.

OcHOBHbIE 3Tallbl 3BOJIIOLUM BBICHIMX pacTeHud. OCHOBHbIE apoMOpP(O3bl PACTEHUH.
Brixon pacrenuii Ha cynry. [losiBneHue criopoBbeIX paCTeHHI U 3aBO€BaHUE MU Ccyllu. CeMEHHbIE
pactenus. [IpoucxoxaeHne NBETKOBBIX PACTEHUN.

OCHOBHBIE ATaIlbl SBOJIIOLUUHU JKUBOTHOTO Mupa. OCHOBHBIE apoMOP(O3bI >KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX THIIOB. [lepBble XOpI0BbIE
AKUBOTHBIC. J)KH3Hb B BOJle. DBOJIOIMS M0O3BOHOYHBIX. [Iponcxoxaenne ampuoOuil 1 penTuiImi.
[Tpoucxoxaenune miekonuraromux M ntul. Ilpunnun kimodeBoro apomopdosza. OcBoeHue
0€Cr03BOHOYHBIMH U TO3BOHOYHBIMU KUBOTHBIMU CYIIH.

PazButue xu3HM Ha 3emiie TI0 ApaM U MIepUoIaM: apXeil, MPOTepo30H, Majieo30i, Me3030H,
KaifHo30M. O0111ast XapaKTepUCTHKa KJIMMaTa U reoJ0rHYeckux npoueccos. [losiBnenue u pacuser
XapakTepHBIX OpPraHU3MOB. YTieoOpa3oBaHUE: €ro YCIOBHMsS W BIMSHHE Ha Ta30BbI cocTaB
aTMocdepBhl.

MaccoBble BBIMUpaHHUSI — HKOJIOITMUECKHE KPU3UCHI Mpouuioro. [IpuyuHbl U ciaeacTBUs
MaccoBBIX BbIMUpaHUI. COBpeMEHHBIN IKOJOTHUYECKUI Kpu3uc, ero ocobeHHoctu. IIpobiema
coxpaHeHHs 6Mopa3Hoo0pa3us Ha 3emiie.

CoBpemeHHas cucteMa opranuyeckoro mupa. [lpunnumnel kinaccudukanyu opraHu3MoB.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPTaHU3MOB.

JdemMoncTpanuu

Hoptpetsr: @. Penu, JI. Cnannannanu, JI. [lacrep, WM. . MeunukoB, A. W. Onapum,
Jx. Xonaeitn, I'. Mémnep, C. Mumep, I'. FOpu.

Tabmuibl u cxembl: «Cxema ombita @. Penny, «Cxema ombita JI. [Tactepa mo u3ydenuro
caMo3apokJieHus ku3Hm», «Cxema ombita C. Mumnepa, I'. FOpu», «Otanbsl HeopraHuueckou
sBoNmoLUNY, «['eoxpoHonmoruueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIOLIMM,
«Cxema 00pa3oBaHus DYKapHUOT IMyTEM cUMOHOTeHe3a», «Cucrema KuBOM Mpupo by, «CTpoeHue

BUpyca», «Apomopho3sl pactenmity, «PunmoduTh», «OAHOKIETOYHBIE BOIOPOCIIH,
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«MHorokneTouHsle  Bogopocany, «Mxu», «llanopoTHukn», «l'0JTOCEMEHHBIE PACTEHUSY,
«Opraapl IBETKOBBIX pacTeHui», «Cxema pa3BUTHS >KABOTHOTO MHPay, «ApoMopdo3sl
JKUBOTHBIX», «lIpocreitmmey, «Kumeunonosoctusie», «llimockue yepBu», «HIEeHUCTOHOTHEN,
«Pw10BIY», «3eMHOBOAHBIEY, «lIpecmbikaromuecs», «lItunby, «Maekonurawmue», «Pa3Butue
J)KU3HU B apXxeuckoil spe», «Pa3BuTue XU3HU B MPOTEPO30MCKON 3pey», «Pa3BUTHE XKU3HU B
NaJIC030MCKOM dpe», «Pa3BUTHE KU3HU B ME3030MCKOU 3pe», «Pa3BUTHE )KU3HU B KAHHO30MCKON
ape», «CoBpeMeHHasi CUCTEMa OPTaHUYECKOTO MUPAy.

O6ODVI[OBaHI/IeZ rep6ap1/m paCTeHI/Iﬁ pa3siiMdHbBIX OTACIOB, KOJUICKOUHM HACCKOMBIX,

BJI&KHBIC TpENaparbl KUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJIJICKI[MHM HWIJIOKOXKHUX, CKEJIEThI
MO3BOHOYHBIX JKMBOTHBIX, 4Yydyena MTHI[ U 3BEPEH, KOJUIEKIIMU OKAMEHEJIOCTEH, IOJIE3HBIX
MCKONIAEMBbIX, MYJIS>KM OPTaHUYECKUX OCTATKOB OPTraHU3MOB.

Bupryanbnas nadopatopHasi padora «Moaenuposanue onbsiToB Musuiepa—tOpu 1o
M3YYEHUI0 a0MOTEHHOT0 CHHTE3a OPTraHUYECKUX COSAMHEHUN B IEPBUYHOM aTMocdeper.

Tema S. IIpoucxokaeHue 4yeJi0BeKa — AaHTPONOreHe3

Paznensl u 3a1aun anTpononoruv. MeToabl aHTPOIOIOTUH.

CraHoBleHHUE TIPEJCTABICHUN O MPOUCXOXKICHUM YejoBeKa. Peluruo3Hbie BO33pEHUS.
CoBpeMeHHbIE HAYUYHbIE TEOPUH.

CXoACcTBO 4YeIOBEKa C JKUBOTHBEIMH. CHCTEMaTHYECKOE IIOJIOKEHUE 4YeIOBEKa.
CBueTeNIbCTBA CXOJCTBA 4YEJIOBEKAa C JKMBOTHBIMH: CPaBHHUTEIBHO-MOP(OIOTUUYECKHE,
sMOpuoNoTHYecKue, (U3HOIOro-OMOXUMHYECKHe, TMOoBeAeHYecKne. OTINuus 4YenoBeKa OT
JKUBOTHBIX. [IpAMOX0XKIEHNE U KOMIUIEKC CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJI0BHOrO
MO3Ta U BTOPOW CUTHAJIbHON CUCTEMBI.

JBuwkymue  cuibl  (pakTopel)  aHTpoONOreHe3a: OWOJIOTMYECKUE,  COLMAJIbHBIE.
CooTHoIeHre OMOJOTHYECKHUX U COIUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJIMM aHTPOTIOTeHe3a. PaHHNE YenoBeKkooOpa3Hbie 00e3bsHBI (TPOKOHCYIIBI)
Y paHHUE TIOHTUJIBI — OOIIKE TPEIKN YeIIOBEKOOOPa3HbIX 00€3bsiH U JIIOJCH. ABCTPATIOTIMTEKH —
JIBYHOTHE MpEenKu JiroAeil. YeloBek yMelbld, MepBble U3TOTOBICHHUS Opynuil Tpynaa. YenoBek
MPSIMOXOJIAIINI 1 TIEPBBIN BBIXOJ Ntofiel 3a mpenensl Adpuku. YenoBek reiinenbOeprekuit —
001l mpeoK HeaHIePTATbCKOTO YeIOBEKa U YelIOBEKa pa3yMHOTo. YelnoBek HeaHIepTalbCKUui
KaK BHJI JIOJEH XOJOJHOTO KJIMMara. YemoBeK pa3yMHBIH COBPEMEHHOIO THIA, JEHHCOBCKUUI
YEJI0BEK, OCBOCHHE KOHTHHEHTOB 3a mipeaenaMu Adpuxu. [lageorenerrnka u majseoreHOMHUKA.

DBONIOUS COBPEMEHHOTO 4YeNoBeKa. EcTecTBEeHHBIM OTOOp B MOMYNSANMIX YETOBEKa.
MytanuonHsIi mporecc u nonuMmopdusm. I[lonynsimoHHbIe BOTHBL, Apeiid TeHOB, MUTpAIUs U

«a(dexT ocHOBaTENA» B MOMYISALUAX COBPEMEHHOTO YETIOBEKA.
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UYenoseueckne pacel. [lonstne o pace. bonbmme pacel: eBporeouHas (eBpa3uiickas),
aBCTpaJIO-HErpouIHasl (PKBAaTOpUAJIbHASI), MOHIOJIOMIHAsL (a3UaTCKO-aMepuKaHckas). Bpems u
IIyTM pPAacCEeJICHWs 4YeloBeKa II0 IulaHere. EnuHCTBO  4yenmoBeyeckux pac. Hayunas
HECOCTOSITeNIbHOCTh pacu3Ma. [IpucrnocobieHHOCTh YelloBeKa K pPa3HbIM YCIOBHUSAM OKPYsKaroIen
cpensl. Biusinue reorpaduyeckoil cpenpl U apedda reHoB Ha MOPQOJIOTUIO U (HU3HOIOTHIO
YeJI0BEKa.

MeXIUCUUIUTMHAPHBIE METOAbl B (PU3UYECKOr (OMOJIOTHYECKO) aHTPOMIOJIOTHH.
OBOJIIOIIMOHHASL ~ AHTPOINOJIOTUS M MAaJCOAHTPOIOJIOIMS  YEJOBEYECKUX  MONYJISALIHM.
buoconuanpHple  HMCClleqOBaHUSA — NpPUPOJbI  uenoBeka.  MccinenoBaHue — KOIBOIIOLUU
OHMOJOrNYECKOIr0 U COLUAIBHOIO B YEJIOBEKE.

JdemMoHcTpanuu

Hoptpetsl: Y. Hdapun, JI. Jluku, A. A. Porunckuii, M. M. ['epacumoB.

TaOmuiel M CXEMBI: «MeTtonbl AHTPOIIOJIOTH», «"onoBHOM  MO3r YCJIIOBCKA»,

«YenoBekooOpa3Hble 00e3bsiHB), «CKeNeT 4eloBeKa M CKEJeT MHMMIIaH3e», «PyauMeHTsl u
aTaBU3MBbI», «JIBWKyIIME CHJIBI aHTPOIOreHEe3a», «IBOJIOIMOHHOE JIPEBO YEJIOBEKAY,
«ABcTpanonurek», «HenoBek ymenblii», «HenoBek npaMoxoasauuiny, «JleHUCOBCKUM 4eI0BEK»
«Heannepranbiply, «KpoManboHIb», «lIpenku denoBeka», «ITambl SBOJIOINUUA YETOBEKaY,
«Pacw1 uenoBeka.

O6opyaoBaHKE: MYJISKU OKAMEHEJIOCTEH, TPEIMETOB MaTepraibHONU KYJIbTYphl MPEIKOB

YenoBeKa, penpoaykuuu (pororpadum) KapTHH ¢ MUDOTOTHUESCKUMU U OUOIEHCKUMU CIOKeTaMu
MIPOUCXOXKACHUS YeloBeKa, (ororpadmu HaXOJOK HCKOMAEMBIX OCTAaTKOB YelOBEKa, CKENeT
YeJIOBEeKa, MOJENb Yepera 4YejoBeKa M ueperna IMIMMITaH3e, MOJENb KUCTH 4YelIOBeKa U KUCTH
HIMMITaH3€, MOJIETIU TOPCa MPEIKOB YeJIOBEKA.

Tema 6. DJxonormss — Hayka O B3aHMOOTHOIICHHSIX OPraHU3MOB H
HAOPraHM3MEeHHBIX CHCTEM € OKPY:KaIolIeH cpeaou

3apoxaeHue ©W pa3BuTHE OJKoNoruu B Tpymax A. ['ymGompara, K. @.Pymee, H.
A. CeseproBa, D. I'ekkensi, A. Tercnu, B. H. CykauéBa. Paznenst u 3amaun skonoruu. CBsi3b
HKOJIOTUU C APYTUMH HayKaMHu.

MeTtonast sxonoruu. [loneBsie HaOMIOACHNS. DKCIIEPUMEHTHI B SKOJIOTHH: MPUPOTHBIC U
nabopaTopHbie. MoenupoBaHue B KOJIOTHU. MOHUTOPHUHT OKPYKAIOIIEH CPEJIbl: JTOKAThHBIH,
PETHOHANILHBIN U TJI00ATLHBIN.

3HavYeHHE SKOJIOTMYECKUX 3HAHWUW IS YelloBeKa. DKOJOTMYECKOEe MHUPOBO33PEHHE KaK
OCHOBa CBs3€H deloBeuecTBa € Mpupoaor. DOpMHPOBAHUE BSKOJOTMUECKOW KYIbTYypbl U
JKOJIOTUYECKOW IPAMOTHOCTH HACEJICHHUS.

JdemoHcTpaumuu
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Hoptpetsr: A. I'ymbonsar, K. @. Pynse, H. A. CeeproB, 3. I'ekkens, A. Tencnu, B.
H. Cykaués.

Tabnuubl u cxemsl: «Pa3aensr sxonoruny, «MeToabl skogorun», «Cxema MOHUTOPUHTA

OKpY’KaloLIeH Cpeabl».

Tema 7. Opranusmbl 4 cpeia 00UTAHUSA

Okonorndyeckue (akTopel M 3aKOHOMEpPHOCTH HX JeiictBus. Kiaccudukarus
OKOJIOTHYECKUX  (haKTOpOB:  aOMOTHYECKHWEe, OWOoTHYecKHe, aHTpomnorensneie.  OOmue
3aKOHOMEPHOCTU JIeHCTBUA 3Kojoruueckux ¢akropos. IlpaBuno munumyma (K. IlInpenrens,
10O. JIn6ux). TonepaHTHOCTh. DBPUOMOHTHBIC U CTECHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue Gpaktopbl. CBeT Kak 3Kkonoruyeckuii pakrop. JlelcTBre pa3HbIX Y9aCTKOB
COJTHEYHOT'O CIIEKTpa Ha OPTaHU3MBL. DKOJOTHYECKHE TPYNIBl PACTEHHH W JKUBOTHBIX II0
OTHOILEHHIO K cBeTy. CurHaibHas posb cBeTa. DOTONEepHOAN3M.

Temmneparypa kak skosormueckuil (axrop. [leiictBue TemmepaTypbl Ha OpraHHU3MBbI.
[ToWKkuIOoTEpMHBIE M TOMOMOTEPMHBIE OPTaHU3MBL. DBPUTEPMHBIC U CTEHOTEPMHBIE OPTAaHU3MBI.

BrnaxrocTs kak 3konornyeckuii gakrop. I[IpucnocobieHus pacTeHud K IMOAIEePKaHUIO
BojHOro Oamanca. Kiaccudukauus pacteHuid mo oTHouleHuto K Boje. IlpucnocoOnenus
KUBOTHBIX K U3MEHEHUIO BOAHOIO pEXHUMA.

Cpensl oOuTaHMs OPTaHU3MOB: BOJIHAs, HA3€MHO-BO3IYIIHAS, TOYBEHHAs, TITyOWHHAs
MOJINIOYBEHHAsI, BHYTPHOpraHU3MeHHas. (DH3MKO-XMMHUYECKHE OCOOCHHOCTH Cpell OOWTaHHS
opranu3MoB. [Ipucrnocobaenns opranu3MoB K KU3HU B pa3HbIX cpejiax.

buonornueckue putmsl. Bueninue u BHyTpeHHHE pUTMBL. CyTOUHBIE M TOJUYHBIE PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM M3MEHEHHSIM YCIIOBUMN JKU3HH.

Xuznennsie ¢popmbl oprannu3zMoB. [lonstue o xu3HeHHOH (opme. KusHeHHBIE POPMBI
pacTeHMil: nepeBbs, KYCTAPHHKH, KYCTApHUYKHM, MHOTOJETHHE TPaBbl, OJHOJETHHUE TpPAaBBI.
JKuzneHusle (GOpPMBI KUBOTHBIX: THUAPOOHMOHTBI, T€OOMOHTHI, a’3pOOMOHTHL. OCOOEHHOCTH
CTpOEHHS 1 00pa3a KU3HU.

buotnueckne daxkTopel. Bumbl OHOTHYECKHMX  B3aUMOJCHCTBUN: KOHKYPEHIIHS,
XHUIHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomneparus, MyTyajau3M, KOMMEHCATU3M
(KBapTUPAaHTCTBO,  HaxJieOHH4YecTBO). Herpoduueckne  B3aMMOAEUCTBHS  (TONHUYECKHE,
dopuueckue, (adpuyeckue). 3HaueHUE OWOTHUYCCKUX B3aWMOJICUCTBHM ISl CYIIECTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpHHIIMT KOHKYPEHTHOTO UCKITIOYCHHS.

JdemMoncTpanuu

Tabnuibl U cXeMbI: « IKOJIOTUYECKUE (I)aKTopBI», «CBeToBoit CIICKTP», «DKOJOTHYECKHE

TpYIIIbI )KUBOTHBIX 11O OTHOIICHUIO K CBETY», «TCHJ'IOKpOBHI)Ie KHUBOTHBICY, <<XOJ'IOI[HOKpOBHBIC

KHUBOTHBIC, «DPU3HONTOTHYCCKHUE ajganraiguu XUBOTHBIX), «Cpenm o0uTaHUs OpTraHu3MoB»,
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«buonornyeckue puT™MeD, «OKu3HeHHbIE POPMBI pacTeHUI», «KHU3HEHHBIE (DOPMBI JKUBOTHBIX,
«9KocHCTEMA IIUPOKOIUCTBEHHOIO Jiecay, «IKOCUCTEMa XBOMHOro Jiecayn, «llemu nutaHus»,
«XumnnyectBoy, «Ilapasutnzmy», «Konkypenmms», «Cumomnosy», «KommeHcammzm.

O6opynoBanue: repOapuu pacTeHUl U IKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIHSHHUIO

pasIMYHBIX  SKOJIOTMYECKUX  (aKTOpPOB, TIepOapuM  CBETOJNIOOMBBIX, TEHEIOOMBBIX U
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHETIOOWBBIE W TEHEBBIHOCIMBHIE KOMHATHBIC
pacTeHus, repbapuy 1 KOJIEKLIUHU TEIJI0I00MBBIX, 3MMOCTOMKHUX, MOPO30YCTOMYUBBIX PACTEHUH,
yyyejga NTUL U 3Beped, repbapuu pacTeHHi, OTHOCIIUXCA K Trurpopurtam, Kcepoputam,
Me30(pHuTaM, KOMHATHbIE PACTEHHUs IaHHBIX I'PYII, KOJUIEKIUH KUBOTHBIX, OOMTAIOIINX B Pa3HbIX
cpemax, TrepbapuM M KOJUIGKIMH pPACTEHWH ¥ JKMBOTHBIX, OOJagaroluX dYepTaMu
IPUCIIOCOOTIEHHOCTH K CE30HHBIM M3MEHEHHUSIM YCIOBUM JKM3HM, repOapuu U KOJUIEKLIUU
pacTeHU M MKUBOTHBIX PA3JIUYHBIX KU3HEHHBIX (POPM, KOJUIEKLUHU KUBOTHBIX, YIaCTBYIOIIUX B
pas3InYHbIX OMOTHYECKUX B3aUMOJICHCTBHUSAX.

Tema 8. Jkos10rust BUAOB U NMOIYJISIIUIH

DKOJIOrM4eCKHEe XapaKTepUCTUKH nomyisiuu. [Tomynsiuus kak Ouosiornyeckas cucrema.
Ponp HeogHOpoaHOCTH cpefbl, (U3MYECKUX OapbepoB U OCOOEHHOCTEH OMOJIOTMM BHJIIOB B
(bopMHPOBAHUHU MPOCTPAHCTBEHHOHN CTPYKTYphl Nonysuil. OCHOBHBIE IIOKA3aTEIH MOMYJIALUY:
YUCJIEHHOCTh, INIOTHOCTh, BO3PAaCTHAas M I0JOBas CTPYKTypa, POXKIAAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALIHSL.

Okosorudeckas CTpykTypa nomyisinuu. OLleHKa YHMCICHHOCTH NOmyJsauuu. JuHamuka
MONYJISALUU U €€ peryssanusa. buoTuyeckuil moTeHuuann nonyauu. MoaenupoBaHue THHAMUKA
nonyimsiund. KpuBele pocra uyucneHHoctu nonyiasuuu. Kpusele BbDKHMBaHMA. Perymsnus
YUCJIEHHOCTH MOMYJSLMHA: pOjb (PaKTOPOB, 3aBUCSIIMX M HE 3aBUCAUIMX OT IUIOTHOCTH.
DKosoruyeckue cTpaTeruu BUIoB (r- u K-crpaterun).

ITonatue 00 »kojoruyeckoi Huie Buaa. MectooOuTaHnue. MHOroMepHas MOJENb
skonornyeckod Humm JIx.M. XarunHcona. Pa3mepsl skonornyeckod Humu. [loTeHnmanbsHas u
peann30BaHHAas HUIIN.

Bun kak cucrema nomynsuui. Apeansl BUJIOB. Buabl M MX JKM3HEHHBIE CTpPATETHH.
OKOJIOTUYECKUE DKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJECHWS W MUIPAlUl JKMBOTHBIX. bHOJOrnmueckne WHBA3UU
Yy’KEpPOJHBIX BUJIOB.

JdemMoncTpanuu

Hoprper: /Ix. . XaTyuHCOH.

Talauirel v cxeMbl: «IKOJIOTUYECKUE XapaKTePUCTUKHU MOMYISIIIN, «IIpocTpancTBeHHas

CTpYKTypa mnomyisinuu», «Bo3pacTHele mnupamMuabl mnomynsauun», «CKOpOCTbh 3acelieHust
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MOBEPXHOCTU 3E€MJIM Pa3JIMYHBIMK OpraHusMamu», «Mopenb 3Konorudeckol Humum JIx.
N. XarunHcoHa.

O6opynoBanwue: repOapuu paCTCHUA, KOJJIEKIINN )KHBOTHBIX.

Tema 9. Jkoj10rust cO001IECTB. IKOJIOTHUECCKUE CHCTEMBbI.

CooOmiectBa opranu3MoB. buoiieHo3 u ero crpykrypa. CBs3u MEXIy OpraHu3MamMu B
OuoLeHo3e.

Okocuctema kak oOTkpeiTas cuctema (A. JDk. Tencnu). DyHKIIMOHATBHBIE OJIOKA
OpPraHU3MOB B JKOCHUCTEME: NPOAYLUEHTHI, KOHCYMEHTbI, peayleHThl. Tpoduueckue ypoBHHU.
Tpoduyeckue nenu u cetu. Abuornyeckue 0y0ku 3kocucteM. [1ouBBI U WIIBI B 3KOCHCTEMAX.
KpyroBopot BewiecTB 1 MOTOK 3HEPTUU B IKOCUCTEME.

OcHoBHbIE [TOKa3aTeau 3KocUcTeMbl. bruomacca u npoaykuus. DK0JIOrHYeCKrue MUPaMuIbl
qrcesn, OMoMacchl U SHEPTUU.

Junamuxa 9KOCUCTEM. Kamacmpoghuueckue nepecmpouKu.
@nykmyayuu. HanpaBieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKieccuu. [lepBuuHbe U
BTOPUYHBIE CYKIIECCHMM M HMX NPUUYUHBL. AHTPONOTECHHBIE BO3JEHCTBUS Ha CYKIECCHHU.
KnumakcHoe coobiectBo. bropaznooOpasue W MOJHOTA KPYyroBOpOTa BELIECTB — OCHOBA
YCTOHYHBOCTH COOOILIECTB.

[Ipupoansie 3KOCUCTEMBI. IKOCUcmemMbl 03Ep U peK. DKocucmemvl MOpeli U OKeaHos.
DKocucmemvl myHop, 1ecos, cmenetl, nyCmvlHb.

AHTpPONIOTEHHBIE 3KOCUCTEMBI. Arposkocucrema. ArponeHo3. Paznmuuusa wMexay
AQHTPOIIOT€HHBIMH U MPUPOIHBIMU SKOCUCTEMAMH.

YpboskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oposackas ¢iopa u dayna.
CunanTponu3anus ropojckod (¢ayHbl. buosornueckoe M XO3SHCTBEHHOE 3HAu€HUE
arpo’KOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEpPHOCTH  (OPMHUPOBAHHUS  OCHOBHBIX  B3aWMOJCWUCTBUN  OpraHU3MOB B
sKocucTteMax. Poib  kackaonoeo aggexma u 6u008-30uhuxamopos (Kuouesvix 6udos8) 6
@yHrkyuonuposaruu sxocucmem. IlepeHoc SHEPTruu 1 BEIIECTB MEX/1Y CMEKHBIMU YKOCUCTEMaMHU.
YCTOHYMBOCT OpPraHU3MOB, NOMYJISIUMA W IKOCUCTEM B YCIOBUAX ECTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3JCHCTBUN.

Mexanuzmvl  8030eticmeus  3a2pA3HEHUll  PASHbLIX MUN08 Ha  CYOOP2AHUBMEHHOM,
OpP2AHUBMEHHOM, NONYJAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl IKOIOSUHLECKO20
HOPpMUPOBAHUSL AHMPONO2EHHO20 B030eticmeusi. MeToI0IOTUs MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCHUCTEM.

JdemoHcTpaumuu

[Moptpert: A. [Ix. Tencnu.
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Tabauie! u cxembl: «CTpyKTypa OMOLIEH03a», « IKOCHCTEMA IIUPOKOIUCTBEHHOTO JIECay,

«9KocucTeMa XBOWHOro Jiecay, «DyHKIMOHAJIbHBIE TIPYHIbl OPraHU3MOB B HIKOCHUCTEMEY,
«KpyroBopor BemectB B 9KocucreMe», «llenmn mwmraHus (macTOMIMHASA, JETPUTHAS)»,
«DKOJIOrHuecKas MUpaMua Yucein», « IKOJIorndeckas nupamuia ouomacceel», « IK0J0ruuecKas
nupamuia sHeprun», «Oodpazosanue 0onoray, «Ilepsuunas cykueccus», «Boccranosnenue neca
1ociie noxapa», « JKocucrema 03epa», «ArpoueHos3», «KpyroBopor BeIecTB U MOTOK SHEPTUU B
arporieHose», «lIpumepsl ypboakocuctemy».

O6opynoBanue: repOapu pacTeHUM, KOJUIEKIIMA HACEKOMBIX, yyuyena NTHUI] U 3BEpei,

repOapuu KyJlIbTYPHBIX U JUKOPACTYLIUX PACTCHUI, aKBAPUYM KaK MOJIENIb SKOCUCTEMBI.

Tema 10. Buocdepa — rinodanbHast IkocucTeMa

buocdepa — obmiernmanerapHas 00oyi0d4ka 3eMiId, TIIe CYHIECTBYET WJIH CYIIECTBOBAIA
*u3Hb. PazButue npencrasienuii o buocdepe B Tpynax J. 3rocca. Yuenue B. 1. Bepuanckoro o
ouocepe. O6mactu 6uochepsl u e€ cocra. JKupoe BemecTBo Ouocdeps! 1 ero GyHKIUU.

3aKOHOMEPHOCTH cyIecTBoBaHUs Onocdeprbl. OcobeHHOCTH OHOChEphl Kak TI100anbHON
skocucTembl. JluHammyeckoe paBHOBecue B Omocdepe. KpyroBoporel Bemects U
OMOreoXMMHYECKHEe UKIIBI (yriiepoa, a3ora). PUtMuuHoCTh siBneHuil B uocdepe.

3onanbHOCTh OMochepsl. [lonsaTue o 6mome. OcHOBHBIE OMOMBI CYIIN: TYHIPA, XBOIHBIE
Jeca, CMEUIaHHbIE W MIMPOKOJIMCTBEHHBIE JIeca, CTENH, CAaBaHHBI, ITyCTBHIHH, TPOITMUECKHUE Jieca,
BBICOKOTOphsi. Kimmar, pacTuTenbHbIN U )KUBOTHBIN MUpP OMOMOB CYIIIH.

Ctpykrypa ¥ (GYHKIUS SKUBBIX CHCTEM, OIIEHKAa HMX PECYpPCHOTO TOTEHIUala |
O6uochepHbIX QYHKIUI.

JdemMoHcTpanuu

Hoptpets: B. U. Bepnanckuii, 3. 3rocc.

Tabnuuer u cxembl: «I'eocdepsr 3emnn», «KpyroBopoT azora B npupozae», «Kpyrosopot

yriepojia B npupoje», «KpyroBopot kucnoponaa B npuponae», «KpyroBopoT BoJbl B IPUPOIE»,
«OcHoBHBIE OMOMBI cymny, «Knumatuaeckue nosca 3eminn», «Tynapay», «Taiiray, «CMemaHHbIi
necy, «IlIupokonucTBeHHbIN Jecy», «CTenby, «CaBanHay, «IlycTbiHsI», « Tponuyeckuil gecy.

O6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIUU KUBOTHBIX.

Tema 11. YestoBek M OKpyxkaomas cpeaa

DKOJIOTHYECKUE KpU3UCHI W WX TNpUYUHBL. BoszmeilicTBue denmoBeka Ha Ouocdepy.
3arpsi3HeHuE BO3AYIIHOM cpeapl. OXpaHa Bo3ayXa. 3arpsi3HEHNE BOJHOM cpeabl. OXpaHa BOIHBIX
pecypcoB. Pazpymenue noussl. OxpaHa MOYBEHHBIX pecypcoB. MI3aMeHeHue kiaumara.

AHTpPONIOT€HHOE BO3JIEWCTBHE HAa pACTUTEIbHBIM M JKUBOTHBIM Mup. OxpaHa

PacTUTEIBHOTO U KUBOTHOTO MHpa. OCHOBHbIE MPUHIUIBI OXPaHbI NMPUPObl. KpacHble KHUTH.
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Oco60 oxpansiembie nipupoaubie Tepputopun (OOIIT). boranndeckue caapl U 300JO0THYECKHE
MapKu.

OcHOBHEBIE IMPUHIUIIBI YCTOf/'I‘-H/IBOFO Pa3sBUTHA 4CJIOBCUCCTBA U IIPUPOIbI. PaI_II/IOHaHBHOG
MPUPOIONOIL30BAaHUE M COXpaHEHHE OHOJOrM4eckoro paszHooOpazus 3emuu. OOmue
3aKOHOMEPHOCTH TJI00aIbHBIX IKOJIOTHYECKUX KPU3UCOB. OCOOEHHOCTH COBPEMEHHOIO KpHU3HUCa
" CT'0 BCPOATHBIC ITOCIICACTBUA.

Pa3Burue METOO0B MOHHUTOPHHTIA Pa3BUTHA OIIaCHBIX TEXHOT'CHHBIX
npoueccoB. CucmemHvle uccnedosanus nepexooa K  pecypcocbepezaroueri u
KOHKYPEeHMOCNOCoOHOl  3Hepeemuke. buonocuueckoe  pasHoobpazue  u  b6uopecypcuwi.
Hayuonanvhvle ungopmayuonusie cucmemvl, obecneyusaiowjue O00Cmyn K uHgopmayuu no
COCMOSIHUIO OMOENbHBIX 8U008 U IKOcucmeM. OCHOBbI IKOpeaburumayuu IKoOCUcmem u cnocooos
60pb6bl C 6M0n06p€9f€0€Hu}M/lu. PeKOHcmpyKLﬂlﬂ MOPCKUX U HA3EMHDBIX IKOCUCNIEM.

JdeMmoHcTpamun

Tabmuuel W cxeMmbl: «3arpsi3HeHre  atMocdepbl», «3arpsa3HeHue THAPOcheEpbI»,

«3arpsi3HeHne 1MouBbI», «[lapHukoBEIii 3 dekT», «Ocobo oxpaHseMble IPHUPOTHBIC TEPPUTOPUNY,
«Mojenu yrpasisieMoro MUpa.

O6opynoBanue: Gororpaduu oXpaHseMblX pacTeHUN u XUBOTHBIX KpacHoii kuuru Poccuiickoit

®enepaunn, KpacHoOW KHUTH pervoHa.
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TEMATHYECKOE IINIAHUPOBAHHUE

KiroueBble BocriuTarenbHbIE 3a/1a44 B paMKax IpeaMeTa:

1.YcranoBneHue 10BEPUTEIbHBIX OTHOIICHUN MEXKy YUUTEIIEH U €r0 yUeHUKAMHU,
CHOCOOCTBYIOIIMX MTO3UTUBHOMY BOCTIPHATHIO YYaIIUMUCS TpeOOBaHUHN U MTPOCKO yuuTes,
NPUBJICYCHUIO UX BHUMAHUA K 00CY)KJaeMOil Ha ypoke HH(POPMAIIH, aKTUBH3AIHS UX
IIO3HABATENIbHOMN 1€ATEIIbHOCTH.

2.Mcnionb30BaHuE BOCIIMTATENbHBIX BOZMOXHOCTEH cofiepKaHus yd4eOHOro peiMeTa uepes
JEMOHCTPALMIO AETSAM IPUMEPOB OTBETCTBEHHOIO TPAXKIaHCKOTO MTOBEICHUS, IIPOSIBIICHUS
4eJI0BEKOJII0OUS U I00pOCepaAeYHOCTH, Yepes MoA00p COOTBETCTBYIOIINX YIPAKHEHUH.

3. IlpumeHeHue Ha ypoKe UHTEPAKTUBHBIX ()OpM pabOThl yyallluXcs: HHTEIUIEKTYaIbHbIX U,
IpYIIOBOM pabOTHI UM pabOTHI B apax, KOTOPbIE yUar IKOJIbHUKOB KOMaHIHOH paboTe u
B3aMMOJIEUCTBHUIO C JPYTUMU AETbMU; CTUMYIHUPYIOT [103HABATEIbHYI0 MOTHUBAIMIO IIKOJILHUKOB.
4. IlpuBrneyeHre BHUMAHUS IIKOJIbHUKOB K IEHHOCTHOMY aCIEKTYy U3y4aeMbIX Ha YpOKe
SIBJICHUH, OpraHu3anys ux padoThl ¢ MOJy4yaeMoil Ha ypoKe COLMaIbHO 3HAYUMOM nHpopmarueit
— MHULMUPOBAaHUE €€ 00CYKJICHHsI, BBICKAa3bIBAaHUSl YYAIMMUCS CBOETO MHEHMSI 10 €€ TIOBO/LY,
BbIPa0OTKa CBOETO K HEM OTHOLIEHMS.

5. IloOy»kneHune MKOIBHUKOB COONIONATh HAa YPOKE OOIIENPUHATHIC HOPMBI ITOBEJCHHS, TIPABUIIA
OOLIEHMS CO CTapIIMMHU (II€AArorn4ecKUMU pabOTHUKAaMHU) U CBEPCTHUKAMHU (yUE€HUKaMN),

MMPUHIUIIBI yqe6H0171 JAUCHUIIIMHBI U CaMOOpPTaHU3alluu.
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10 KUIACC

nykaeosuarpudocdars (HTD)

Ne Tema ypoka KosmnyecTBo 90P, LIOP
n/n 4acoB,
OTBOJAMMBIX
HA OCBOCHHE
TeMbI
PA3ZIEJI IOBTOPEHUE 3
L IToBTOpeHue !
2. [ToBTOpEeHue 1
3. Bxoanas auarnoctuyeckast KOHTpOJIbHAs 1
pabora
PA3IEJI BUOJIOTUSI KAK HAYKA 1
4 buonorus kak KOMIUIEKCHasI HAyKa U Kak 1 bubmmorexka [TOK
4ACTH COBPEMEHHOT0 0BIIECTBA https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
PA3JIEJI )KUBBIE CUCTEMBbBI 1 UX 1
N3YYEHUE
> JKuBble cucTeMbI M X CBOMCTBA. 1 bubmnorexa [IOK
YpoBHeBas opraHu3aius )KUBbIX CUCTEM itps://m.eds00.r1i/86 36122
https://m.eds00.ru/863e632a
PA3JIEJI BUOJIOT'USA KJIETKH. 11
XUMHUYECKAS OPTAHU3ALIUA KJIETKHA
6. WcTopust OTKPBITHS U U3Y4YEHUS KIIETKHU. 1 bubnuoreka [IOK
Kierounas teopus https://m.eds00.ru/863e6122
1. Meroasl MOJIEKYIIIPHON U KJIETOYHON 1 bubnnoreka [JOK
Ouosiorun https://m.eds00.ru/863e6122
8. XHUMUYECKUHN COCTAB KIIETKH. 1
MuHepabHbI€ BEIECTBA KIETKH, UX bubmorexa [JOK
’ https://m.edsoo.ru/863e674e
Ouosoruyeckas poib
9. Opranuyeckue BelecTBa KJIETKH — 1 bubnuoreka [IOK
Oenku. https://m.eds00.ru/863e6b72
10.| CgoiicTBa, kitaccudukanus ¥ QyHKIHHA 1 bubmuotexa [JOK
0eJKoB https://m.eds00.ru/863e6b72
11.| Oprannueckue BemecTBa KISTKH — 1 bubnuorexa [IOK
YIJIEBOJIBI https://m.eds00.ru/863e6870
12.| Opranuueckue BemecTBa KIETKH — 1 bubnuoreka [IOK
JIUTIU 1B https://m.eds00.ru/863e6870
13. Hyxnennossie kucnotsl. JJHK n PHK. ! ]k?tlffsnlljr?]Ts:j(si)cL)Irou/I; 63e6d5¢
14.| Crpoenue u pynkuuu ATO. [pyrue 1 bubnmoreka [JOK

https://m.edso0.ru/863e6d5¢c

32



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

15.| Ceksenuponanue JJHK. MeTossr
TCHOMUKH, TPAHCKPUTITOMUKH,
IIPOTEOMUKHU. METOIBI CTPYKTYPHOU
Oouosorun

16.| KontponbHas padota Nel o Teme
«XUMHUYECKasi OpraHU3aIHsl KICTKU

PA3JIEJI CTPOEHUE U ®YHKIIUN
KVIETKH

17.| Tumns knerok. [IpokapuoTnyeckas bubnmoreka [JOK
KJIETKA https://m.eds00.ru/863e6e88

18. CtpoeHue 3yKapuoTHYECKON KIIETKH. bubmnorexa [IOK
9 https://m.eds00.ru/863e6ff0
[ToBepXHOCTHBII anmapar KJIeTKH https://m.eds0o.ru/863e716¢

19. bu6mmoreka [IOK
OnxHOoMeMOpaHHbBIC OPTraHOUIABI KIICTKH. https://m.eds00.ru/863e6ff0
https://m.edso00.ru/863e716¢c

20. [TonryaBTOHOMHBIE OPTaHOUBI KIETKU: bubnmorexa LIOK
https://m.eds00.ru/863e6ff0
MUTOXOHJIPUH, TUIACTU/IBI. https://m.eds00.ru/863e716¢

21. bu6mmoreka [IOK
HememOpanHbie opraHon/Ipl KJIETKU https://m.eds00.ru/863e6ff0
https://m.eds00.ru/863e716¢c

22. bu6mmoreka [IOK

CrpoeHue u pyHKIMHU Aapa

https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c¢

23.| CpaBHuTeNbHAS XapaKTEPUCTHKA KIETOK
sykapuort. Jlabopatopuas padora Nel
«M3ydeHue cTpoeHHs KJIETOK Pa3InIHBIX
OpPTraHU3MOBY

24.| KonrponbsHas padoTa Ne2 mo Teme
«Ctpoenue U GyHKIHUU KIETKH»

PA3/IEJI OBMEH BEIIIECTB U
INPEBPAIIEHUE DOHEPI'MM B KJIETKE

25.| AccuMuIAIUs ¥ TUCCUMUIISALINS — JIBE
CTOpOHBI MeTabonu3ma. Tumsl oOMeHa
BemiecTB. JlabopaTopnas pabora Ne2
«3yueHne KaTaTMTUIECKOW aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasas3bl)»

bu6mmorexa [IOK
https://m.edsoo.ru/863e766¢

26.| depMeHTATHBHEBIN XapaKTep peakuit
KJIETOYHOro MeTabonu3Mma. benku-
aKTUBATOPBI U OEIKN-UHTUOUTOPHI

27. .
ABTOTpOGHBINH TUII OOMEHA BEIECTB

28.
dorocuntes

bu6mmoreka [IOK
https://m.edsoo.ru/863e7c98
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29. X eMOCHHTES 1 bubmuoreka [JOK
https://m.eds00.ru/863e7c98
30.| AmHa’poOHBIe opraHu3Mbl. Buibl 1
6p0>1£HI/I;1. A3§O6HHC Opl"aHI;IHSMBI. bubmorexa [IOK
https://m.edso00.ru/863e7aae
Dransl SHEPreTHIecKoro ooMeHa
31.| DOHeprus MeMOpaHHOTO rpaJMeHTa 1
npotoHoB. CuHTe3 AT®: paboTa
npoToHHON AT®-cuHTa3bI
32.| KourponbHas pabota Ne3 no Teme 1
«OOMeEH BEIIEeCTB U MPEBpaIEHUE
SHEPTUU B KIETKE)
PA3JEJI HACJIEACTBEHHASA 10
UH®OPMAILIMA U PEAJIM3ALIUS EE B
KJIETKE
33. Peakuyu MaTpuyHOTO CUHTE3a ! bubmorera [JOK
https://m.eds00.ru/863e796e
34.| TpaHckpunums — MaTpUYHBIA CHHTE3 1 bubnnorexa [JOK
PHK https://m.eds00.ru/863e796e
3. Tpancnsuus u e€ Tarbl 1 bubmorexa LIOK
https://m.eds00.ru/863e796e
36.| KomupoBanue aMmuHOKUCIOT. Pob 1 bubnuorexa [IOK
pubocom B OMocHHTE3€e Oenka https://m.edsoo.ru/863e796e
37.| Opranuzanus reHoMa y IpOKapuoT U 1
9YKapHOT
38.| MouekynsipHbIC MEXaHU3MbI SKCITPECCHH 1
T€HOB Y SYKapHOT
39.| Bupycbel — BHEKJIETOUHBIE (HOPMBI 1
YKU3HHU U O0JIUTAaTHBIE TTApa3UTHI. bubnnoreka [JOK
[IpakTuueckas padbora «Co3nanue https://m.eds00.ru/863e7540
MOJIEITA BUPYCa»
40.| BupycHble 3a0051eBaHNs YEIOBEKA, 1 bubnnoreka [JOK
’KUBOTHBIX, PACTCHUI https://m.eds00.ru/863e7540
41.| HanoTexHOIOruu B OMOJOTHH U 1
MEIUIIHHE
42.| KontponbHas padora Ned o teme 1
«HacnencrBenHas nnpopMaius u ee
peanu3anus B KIETKe»
PA3JIEJI )KU3HEHHBIN IIUKJI KJIETKHA 6
43. 1 bubmuorexa [JOK
JKU3HEHHBIN LUK KIETKU https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
44, . 1
Matpuunsiii cuntes JJHK
45. XPpOMOCOMBI. 1
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46. JleneHre KICTKH — MHTO3 1 bubmorexa LIOK
https://m.edsoo.ru/863e7dc4
47.| Twunel knetok. KapruokuHes U MUTOKKUHE3. 1
JlaGopaTopHas padota Ne3
«Habmrotenne MUTO3a B KIIETKaX
KOHYHMKA KOpeIIKa JyKa (Ha TOTOBBIX
MHUKpOIIpenaparax)»
48. 1
Perynsmus >kM3HEHHOTO ITUKIIA KIIETOK
PA3JIEJI CTPOEHUME U ®YHKIIUU 14
OPT'AHU3MOB
49. Opranusm Kak equHoe 1enoe. TkaHu 1 bubnnoreka [HOK
pacTeHui. https://m.edso00.ru/863d115a
50. TkaHu )KMBOTHBIX U Y€IOBEKa 1 bubmorera [JOK
' https://m.eds00.ru/863d7d98
51.| Opranbl. CucreMsl opranoB. Onopa Tena 1 bu6mmoreka [IOK
OpraHu3MOB https://m.edso0.ru/863d12ae
52.| Hdswxenue opranm3moB. [Iurtanue 1 bubnnoreka [JOK
OpraHu3MOB https://m.eds00.ru/863d2028
53.| IluTtanue M03BOHOYHBIX KMBOTHBIX. 1 bu6mmoreka [IOK
[TumeBapuTenbHas cucTemMa 4ejioBeKa https://m.edsoo.ru/863d82ca
o4, JTbIXaHHE OpraHu3MOB 1 bubnuoreka [IOK
https://m.eds00.ru/863d21c2
55.| prxaHue MO3BOHOYHBIX )KHBOTHBIX U 1
YelioBeKa
56. TpaHcnopT BENMIECTB y OPraHu3MOB ! bubmorexa [JOK
https://m.eds00.ru/863d2c08
57. 1 bubmuorexa [JOK
KpoBeHocHas cuctema o3BOHOYHBIX https://m.eds00.ru/863d86c6
KUBOTHBIX U YETIOBEKA bubnnoreka [JOK
https://m.eds00.ru/863d8856
58. Brinenenue y opranu3zmMoB 1 bubmiorexa LIOK
https://m.eds00.ru/863d89d2
59.| 3ammra y opranu3moB. UMmyHHast 1
CHCTEeMa YelIOBeKa
60.| Pa3gpakumocCTh U perymsnus y 1
OpraHHU3MOB
61.| T'ymopambpHas perymnsnus ¥ SHIOKpUHHAS 1 bubmmnorexa LIOK
CHUCTEMA )KUBOTHBIX U YEIIOBEKA https://m.eds00.ru/863e0c36
62.| KonTponbHas padota Ne5 mo Teme 1
«CtpoeHne 1 QYHKITUH OPTaHU3MOBY
PA3JIEJI PABMHOXEHUWE U PABBUTHUE 7
OPI'AHU3MOB
63.| DopMbI pa3MHOKEHHUSI OPTAaHU3MOB. 1 bubnuorexa [IOK

[TonoBoe pazmMHOKEHUE

https://m.edso0.ru/863e7dc4
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64. Meiios 1 Bbubmmoreka [JOK
https://m.edsoo.ru/863e7f4a
65.| T'amerorenes. OOpa3oBaHHE U PA3BUTHE 1
MOJIOBBIX KJIETOK. JJaboparopHas padota bubmmoreka [JOK
Nod «3yueHnne CTpoeHus MOJOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax»
66.| HMuauBuayanrbHOE pa3BUTHE OPraHU3MOB 1 bubnroreka [JOK
— OHTOI'€HE3 https://m.eds00.ru/863e8436
67.| 3aknagka opraHoB U TKaHEW U3 1
3apOJIBIIIEBHIX JIUCTKOB
68. PocT u pa3ButTHe )XKHUBOTHBIX ! bubmorera [JOK
' https://m.eds00.ru/863d93b4
69. . 1
Pa3mHOMXeHMe U pa3BUTHE pACTEHUI.
70.| KonTponbHas pabota Ne6 o Teme 1
«Pa3mMHOXEHUE U pa3BUTHE OPTaHU3MOBY
PA3JIEJI 3BAKOHOMEPHOCTH 22
HACJIEACTBEHHOCTHU 1
N3MEHYUBOCTHU
71.| Hcropus cTaHOBIEHHS U Pa3BUTHUS 1 bubnnorexa [JOK
T€HETUKH KaK HayKu https://m.eds00.ru/863e86f2
72.| OCHOBHBIE IOHATHS ¥ CHMBOJIBI 1 bubmuorexa [JOK
TECHETUKH. https://m.eds00.ru/863e8878
73.| 3akoHOMEpHOCTH HACIIEIOBAHUS 1
pu3HaKoB. MoHOrubpuaHOE
ckpemuBanue. [Ipaktuueckas padbota bubnnoreka [JOK
Nel"H3ydyeHne pe3yapTaToB https://m.edso0o.ru/863e89a4
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
apo3zoduisr”
74.| LuTomornyeckue OCHOBBI 1 bubnnorexa [JOK
MOHOTHOPUIHOTO CKpPEIIUBAaHUS https://m.eds00.ru/863e86f2
75.| Amnanmsupyoiee CKpelruBaHue. 1 bubnuoreka [IOK
Henonnoe nomunupoBanue https://m.eds00.ru/863e8878
76.| JuruOpuaHOE CKpeIluBaHHUE. 1
[TpakTruyeckas padora Ne2 «3yuenue bubnnorexa [JOK
PE3yNbTAaTOB TUTHOPUIHOTO https://m.edsoo.ru/863e89a4
CKPEIIMBaHUS Y IPO30(DUITBD»
77.| IluTomornyeckue OCHOBBI JUTUOPHUTHOTO 1
CKPEIIUBAHUS
8. CueruieHHOE HACJIeI0OBaHNE TIPU3HAKOB ! bubmorexa OK
https://m.eds00.ru/863e8c60
79.| XpomocomHasi TeopHsI 1 bubnnorexa [JOK
HACJIEICTBEHHOCTHU. [ eHeTHKa mnosua https://m.eds00.ru/863e8c60
80.| T'eHoTun kak 1eIOCTHAS CHCTEMA. 1

['eneTnueckunii KOHTPOJIb PA3BUTHS
pacTeHHUid, )KUBOTHBIX U YeJIOBEKa
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81.

N3MeHuYnBOCTD NpU3HAKOB. Buibl
U3MEHUYHUBOCTH

82. MonudukanronHas ”3MEHYUBOCTh bubmorexa LIOK
https://m.edso00.ru/863e8efe
83.| BapualmoHHBI# psI ¥ BapUaIllMOHHAS
kpuBas. JJaboparopHas padota Ne5
«HMccrenoBannue 3akOHOMEPHOCTEN bubmuorexa [JOK
MOIU(DHUKAITMOHHON U3MEHUUBOCTH. https://m.edsoo.ru/863e8efe
ITocTpoeHne BapualMOHHOTO Psifa U
BAPUALIMOHHON KPUBON»
84.| T'emoTunmueckas H3MEHUYUBOCTD. bubnmoreka [JOK
KomOuHaTuBHAs H”3MEHUYHMBOCTD https://m.edso0.ru/863e8efe
85.| MyranuoHHas K3MEHUYUBOCTb.
[IpakTnueckas pabora «Mytauuu y bubnuorexa [JOK
Ipo30¢uibl (Ha TOTOBBIX https://m.edso00.ru/863e8efe
MHUKpOIIpenaparax )»
86.| 3axkoHOMEpPHOCTH MYTAI[HOHHOTO bubnnoreka [JOK
rpoiiecca. JNUTeHETHKA U STTUTCHOMHKA https://m.eds00.ru/863e8d78
87.| TI'eneruka uenoseka. [IpakTudyeckas
paborta «COCTaBJ'IeHI/ICI;)I aHajau3 bubmorexa OK
N https://m.edso0.ru/863e8d78
POOCTIOBHOMY
é8. MeTtoapl METUIIMHCKON T'€HETUKH Brommozexa [OK
https://m.eds00.ru/863e9214
89.| 3HaueHHMe MEIUIIMHCKOW 'eHETUKH B
npenoerameHHI/IIIH 1 JICYCHUHN bubmiorexa LIOK
. https://m.eds00.ru/863e9214
TEHETUYECKUX 3a00JIeBaHHI YeTTOBEKa
90.| KonrpomsHas padota Ne7 mo Teme

<<3aKOHOMepHOCTI/I HaCJICACTBECHHOCTH U
U3MCHYHNBOCTH»

PA3JIEJI CEJIEKIIUSA OPTAHU3MOB

91. OCHOBHBIE TTOHSITHS CEJIEKIIUN Bubmorexa ITOK
’ https://m.eds00.ru/863e9336

92. MeTo/bI CeNeKITMOHHON paboThI bubmmorexa [JOK
' https://m.edso00.ru/863e9214

93.| HoctmxeHwus ceqeKIIUU pacTSHUHN U bubnmnoreka [JOK
JKUBOTHBIX. https://m.eds00.ru/863e9214

94.| CoxpaHeHue, U3y4CHHUE U HCIIOJIH30BAHHE bubmuotexa [JOK
TEHETUYECKUX PECYPCOB https://m.eds00.ru/863e9336

95.| buorexHONOTHS KaK HayKa U OTPacib bubnmoreka [JOK
MPOU3BOJCTBA. https://m.edsoo.ru/863e9214

96.| OcHOBHBIC HAaNPaBJICHUSI CHHTETUYECKON bubnnoreka [JOK
Ouosiorun https://m.edso0o.ru/863e9214

or. XpOMOCOMHAs U TeHHAsI MH)KEHEPUS bubmorexa [JOK
https://m.eds00.ru/863e9336

98.

MGI[I/II_[I/IHCKI/IG OMOTEXHOJIOTUH
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PA3JIEJI PE3BEPBHOE BPEMS

99.

PesepBubiii ypok. [loBTOpeHue,
000011eHNe, CHCTEMATH3AIMS 3HAHUH 110
teme «CTpoeHHe U (YHKITUU KICTKI

100

PesepsHublii ypok. [IoBropenue,
000011eHNe, CHCTEMATH3AIMS 3HAHUH 110
teme «OOMEH BEIeCTB U NPEBpallCHUE
SHEPTUU B KIETKE»

101

PesepBubiii ypok. [loBTOpeHue,
000011IeHNEe, CUCTEMATH3AIMs 3HAHUH 110
Teme «Pa3MHOXKEHHE U pa3BUTHE
OpPTaHU3MOB»

102

PesepsHnbiit ypok. [loBTopenue,
000011eHNe, CHCTEMATH3AIMS 3HAHUH 110
TeMe «CeNeK1nsi OpraHu3MOB»

OBIIEE KOJIMYECTBO YACOB I10

I[TPOT'PAMME

102

YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O

[Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. buonorus. 10 knacc. ba3oBblit ypoBeHb:

yuebnuk/mox pea. B.B. [laceunuka-Mocksa: [Ipocsemenue, 2023
OBS3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI U1 YUUTEJIA

TepemoB. buonorus 11 k. YueOnuk (yriyOieHHbI ypoBeHb). YueOHuK-MockBa:

MPOLIECCA
OBSI3ATEJLHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

[Tpocsemenwne, 2023

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

bubmuoreka IIOK _https://lesson.edu.ru/06/05

38



https://lesson.edu.ru/06/05

		2023-12-04T15:19:55+0300
	ЧАСТНОЕ ОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "ГАЗПРОМ ШКОЛА САНКТ-ПЕТЕРБУРГ"




