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HNOACHUTEJIbBHASA 3AIIUCKA

[Iporpamma no yueOHOMy mpenmery "buonorus" (nangee - OMoyiorusi) Ha ypoBHE
cpenHero oomero ooOpaszoBaHus paszpaboraHa Ha ocHoBe denepaqbHOrO 3aKOoHa OT
29.12.2012 Ne 273-®3 «O6 ob6pazoBanuu B Poccuiickoit denepanun»y, GI'OC COO,
Konnenmuu npenonaBanusi yueOHoro npeamera «bHONOTHS» U OCHOBHBIX IMOJIOKEHUM
benepanbpHOI paboyeil MporpaMMbl BOCIIUTaAHUS.

VYy4eOublil npeamet «buonorus» yrinyonénnoro yposHs uzydenus (10—-11 xmaccor)
SBJISIETCA OJHUM W3 KOMIIOHEHTOB TMpeAMEeTHON obnactu «ECTecTBEeHHO-HAYUYHBIC
npeaMetbl». CornacHo nonoxeHussM ®I'OC COO npoduibHble yuyeOHbIE TPEIMETHI,
M3y4yaeMble Ha YrIyOJI€HHOM YpPOBHE, SBIAIOTCS criocobom auddepeHnnanuu o0ydeHus
Ha ypOBHE CPEJHEro OoO0IIero oOpa3oBaHMs M MPHU3BAHBI 00CCIICYUTH MPEEMCTBEHHOCTH
MEXJy OCHOBHBIM OOIIUM, CPETHUM OOIIUM, CpeIHUM MPOGECCUOHATBLHBIM U BBICIINM
oOpazoBanueM. B TO ke Bpemsi KaXIbIi W3 ATUX y4E€OHBIX MPEIMETOB JOJKEH OBITh
OPUCHTHPOBAH Ha TMPHOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX U
pa3BUBAIONIMX  3ajad, CBSA3aHHBIX C  mpodopHeHTaIMed  OOydYaroIIuxcs U
CTUMYJIMPOBAHUEM HHTEpeca K KOHKPETHON 00JIaCTH HAYyYHOTO 3HAHUS, CBSI3aHHOTO C
OMOJIOTHEH, MEUIIMHOM, SKOJIOTHEH, IICUXOJIOTHUEH, CIIOPTOM HJIM BOCHHBIM JIEJIOM.

[Iporpamma no yueb6Homy npeamety "buonorus" maér mpenctaBieHUE O LENH U
3aJjayax u3y4deHHs yueOHoro mpenmera «buonorus» Ha yriayOn€HHOM ypOBHE,
ompezenser  o0s3arenbHOe  (MHBApMaHTHOE)  MPEAMETHOE  COJEp)KaHue,  ero
CTPYKTYpHUPOBAaHUE MO paslejaM U TeMaM, paclpelieseHue Mo KiaccaM, PEKOMEHIyeT
MOCNIE0BATENILHOCTh HM3yUeHUsT y4eOHOro marepuana ¢ y4€TOM MEXIPEIMETHBIX U
BHYTPUIIPEAMETHBIX CBSI3€d, JIOTMKH Y4Y€OHOTO Mpoliecca, BO3PACTHBIX OCOOEHHOCTEH
oOyuaromuxcsi. B mporpamme 1no Ouosiornu peaiv30BaH MPHUHIMUI MPEEMCTBEHHOCTH C
U3y4YeHHeM OHOJIOTHM Ha YPOBHE OCHOBHOTO 00IIero oOpa3zoBaHus, Oinarojgaps yemy
IPOCMATPHUBAETCS HAINIPABJICHHOCTh HA TOCTEAYIOIee pa3BUTHE OMOIOTMYECKUX 3HAHUM,
OpUEHTUPOBAHHBIX Ha  (HOPMHpPOBAHUE ECTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,
HKOJIOTMUYECKOT0 MBIIIICHHUS, IPEACTABICHUN O 3J0POBOM 00pase KM3HHU, Ha BOCIIUTAHUE
OepeXHOr0 OTHOIIEHUSI K OKpY’Karollel MpupoaHou cpene. B mporpamme mo 6uoioruu
TaKKe II0Ka3aHbl BO3MOXHOCTH ydeOHOro mpenMera «buonorus» B peamuzanuu
tpeboBanuii OI'OC COO K mnIaHUPYEMbIM JIMYHOCTHBIM, METAlpPEJAMETHBIM U
MpeIMETHBIM pe3yjbTaTaM OOydeHUs U B (POPMHpPOBAHHUM OCHOBHBIX BHJIOB y4eOHO-
MO3HABATEILHOM  JICSATENIbBHOCTH  OOyYalolmMXcs 1O  OCBOCHHMIO  COJACPKAHHS
OMOJIOTrMYEeCcKOT0 00pa30BaHMs Ha YPOBHE CPEAHEro 0011ero oopa3oBaHusl.

VYueOubrii mpenmer «buonorusy» Ha ypoBHE cpeaHero oOmiero oOpa3oBaHUs
3aBepiaeT Ouosornueckoe oOpa3oBaHUE B IIKOJE U OPUEHTHUPOBAH HA PACIIMPEHHE U
yrayOneHne 3HaHWW OO0y4arouuxcs O KHBOW NPHUPOJIE, OCHOBAX MOJEKYJSIPHON U
KJIIETOYHOW OWOJOTHUH, SMOPHOJOTHMH W OWOJOTHHM Ppa3BUTHS, TEHETHUKH, CEJICKIIUH,
OMOTEXHOJIOTUH, BOJIOLMOHHOTO YYCHHSI ¥ KOJIOTHH.

Nzydyenne yueOHOoro mpeamera «buonorus» Ha  yrIIyOJEHHOM  ypOBHE
OPUEHTHUPOBAHO HA TMOJArOTOBKY OOYyYaloOlUXCA K TOCIEAYIOUIEMY IOJIYyYEeHUIO
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Ouooruueckoro oOpa3oBaHus B By3axX M OpraHM3alUsAX CPEIHEro MpOQeCcCHOHAIBLHOIO
oOpazoBaHusi. OCHOBY €ro COIEpXaHUS COCTAaBJISIET CUCTeEMa OMOJIOTMYECKUX 3HAHMM,
MOJIYYEHHBIX NIPH HU3YYEHUH OOYy4YaloIUMHUCS COOTBETCTBYIOIIUX CHUCTEMATHUYECKHX
paszienoB OMOJIOTMM HAa YPOBHE OCHOBHOTO 001iero obpazoBanusi, B 10—11 kmaccax »Tu
3HAaHMS TOJy4YaloT pa3BuTHE. Tak, pacHIMpeHbl U yriayOneHbl OMOJOTHYECKUEe 3HAHUS O
pacTeHMsiX, IKUBOTHBIX, Trpubax, OakTepusXx, OpraHM3Me 4YeJoBeKa, OOUIuX
3aKOHOMEPHOCTSAX JKU3HM, JOIMOJIHUTEIBHO BKIIIOUYEHbl OHOJOTUYECKUE CBEACHUS
MIPUKJIAJHOTO U MMOMCKOBOTO XapakTepa, KOTOPhle MOKHO HCIOJIb30BaTh KaK OPUEHTUPBI
U1 TocneAyrolero Beioopa npodeccun. BozMoxkHa Takxke UHTErpamusi OMOJIOTHYECKUX
3HAaHUH C COOTBETCTBYIONIMMHU 3HAHUSMH, IOTYYCHHBIMHA O00YYarOIIUMUCS TIPU U3YYCHUU
(¢bu3KKHM, XUMUH, Teorpaduu U MaTEMaTUKH.

CtpykTypa nporpammsl o yueOGHoMy npeamety "buonorus" orpaxkaer CUCTEMHO-
YPOBHEBBI W DBOJIIOLMOHHBIA MOAXOAbl K H3ydeHHt0 Ouosoruu. CoriacHo wuwm,
M3YyYaroTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEepHbIE ISl JKUBBIX CHUCTEM Pa3HOTO
YPOBHS OpraHU3allid, OHBOJIIOIHMH OPraHWYEeCKOro MHUpa Ha 3emile, COXpaHEeHHs
Oouonoruueckoro paszHooOpasusi miaHerel. Tak, B 10 kiacce wH3y4yaroTCs OCHOBBI
MOJIEKYJISIPHON M KJIETOYHOW OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTMH Pa3BUTHS, T€HETHKU
U CeJIEKIIMH, OMOTEXHOJOTUU M CHUHTETUYECKOW OHOJIOTHH, aKTYaJU3UPYIOTCS 3HAHUS
oOyuJaromuxcsi o 60TaHUKe, 300JI0TUH, aHATOMUH, Pu3nonoruu yenoseka. B 11 kmacce
U3y4aroTCs 3BOJIIOLMOHHOE YUEHHE, OCHOBBI KOJIOTUHU U YUeHHe o Ouocdepe.

VYuebusiii npeamer «buosnorus» npusBaH 00E€CHEUYUTh OCBOEHHE OOYYarOLIUMHUCS
OMOJIOTMYECKUX TEOpUN M 3aKOHOB, WJEH, NMPUHLMUIOB M MPaBWJI, JEXKAIIMX B OCHOBE
COBPEMEHHOH €CTECTBEHHO-HAyYHOU KapTHHbBI MUpa, 3HAHUN O CTPOEHUH, MHOT000pa3uu
U OCOOCHHOCTSX KIETKH, OpraHu3Mma, IOIyJslud, OHOLEHO03a, SKOCHUCTEMBI, O
BBIJIAIOIIMXCSI HAyYHBIX JOCTHXKCHMSIX, COBPEMEHHBIX HCCIEI0BAaHUSAX B OMOJIOTHH,
NPUKJIAJIHBIX acleKTax ONoJOTHYecKUX 3HaHUH. [[1st pa3BUTHS U OIep KaHUsl HHTepeca
oOyyaromuxcsi K OWOJIOTHM Hapsily CO 3HAUYUTEIbHBIM OOBEMOM TEOPETUYECKOIO
MaTepuallia B COJAEp)KaHUM NPOrpaMMbl IO OHOJOIMM IPETyCMOTPEHO 3HAKOMCTBO C
UCTOpPUEH CTAHOBJIEHUS M Pa3BUTHS TOW MM HHOW oOsacTé OHOJIOrMM, BKJIAJIOM
OTEYECTBEHHBIX M 3apyOEKHBIX YUEHBIX B pEIICHUE BAKHEHIINX OHOIOIMYECKUX U
HKOJIOTUYECKHX TPOOIIeM.

Lenp wm3ydenuss yuyeOHoro mnpenmera «buonorus» Ha yriyOlIEHHOM YypOBHE —
OBJIaZICHHE OOYyYaIOUIMMHCA 3HAHUSAMHU O CTPYKTYpHO-(PYHKLIMOHAJIHHOW OpraHU3aluu
KMBBIX CHCTEM DPAa3HOIO paHra M NpUOOpeTeHHe YMEHHM MCIIOJIb30BaTh 3THU 3HAHUS B
(dbopMHUpOBaHUM MHTEpEca K ONpee’EHHON 00aacTu mpodecCUOoHaIbHON AEATEIbHOCTH,
CBS3aHHOW C OWoOJOrMed, Wiau K BBIOOPY Yy4eOHOro 3aBelCHUS I MPOIOHKCHUS
Ouosiornyeckoro o0pa3zoBaHuUs.

JlocTmkeHue 1enu usydeHust yueOHoro mpenmera «buomnorus» Ha yriayOnéHHOM
ypOBHE 00€ecIeunBaeTCsl PelICHHEeM CIIeTyIOINX 3a/1a4:

OCBOEHHME OOYYaIOIIUMHUCS CHCTEMBbl OHOJOTHMYECKHMX 3HAHUN: 00 OCHOBHBIX
OMOJIOTHYECKUX TEOPHUSIX, KOHIEMIUAX, THUIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTSIX U
MpaBUJaX, COCTABJSIOMIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KApTHHY MHpa; O

3



CTPOEHUHU, MHOTOOOPa3uH U OCOOEHHOCTAX OMOJIOTMYECKUX CUCTEM (KJIETKA, OpPraHu3M,
MOMYJISIMS, BU, OMOreoneHos3, ornocdepa); o BHIAAIOUIUXCS OTKPBITUAX U COBPEMEHHBIX
HCCIICIOBAHUSIX B OHOJIOTHH;

O3HAKOMJICHHE OOy4YalolUXCi C METOJaMHU TO3HAHUSI KUBOW MPUPOIBI:
HCCIIEI0BATEILCKUMH METOJaMU OHUOJOTHYECKUX HayK (MOJEKYJISIPHOM U KJIETOYHOM
Ouosoruu, SMOPUOJIOTUHN U OMOJIOTHU PAa3BUTHSI, TEHETUKU U CEJICKIIUU, OMOTEXHOJIOT I
Y CHMHTETUYECKOW OMOJIOTHH, MaJICOHTOJIOTHH, YKOJIOTHH); METOAaMU CaMOCTOSITEIILHOTO
MIPOBEJICHUSI OMOJIOTMUECKUX MCCIIEIOBAHUM B JIa0OpaTOpUU U B Ipupoe (HaOI0IeHne,
HU3MEPEHHE, IKCIIEPUMEHT, MOJICITUPOBAHUE);

OBJIJICHUE oOyuarouMucs YMEHUSIMHU: CaMOCTOSITEIHHO HaXOJIUTh,
aHAJTU3UPOBATh W  MCIOJIb30BaTh OHOJOTMYECKYHD HMH(POPMAIIMIO; TOJIb30BATHCS
OMOJIOTMYECKOW TEPMHUHOJIOTMEH U CHUMBOJIMKOW; YCTAHaBIIMBATh CBS3b MEXIY
pa3BUTHEM OHMOJIOTHH U COIMATHHO-DKOHOMHUYECKUMHU U DKOJIOTHYECKUMHU MPOoOIeMaMHu
YEeJIOBEUECTBA; OIICHUBATH TIOCJIEACTBUS CBOCH JIEATEIBHOCTU TI0 OTHOIICHHUIO K
OKpYy Karolie mpupoaHON cpelie, COOCTBEHHOMY 3/0POBbI0 M 3/IOPOBBIO OKPY>KAOLIUX
mofeil;  00OCHOBBIBaTH U COONIOATh  Mephl  NPOMUIAKTUKH  HMH(EKIIMOHHBIX
3a00JIeBaHMIA, TpaBuUiia TOBEACHUS B TMpupoje U olecriedeHus OE30MaCHOCTH
COOCTBEHHON KM3HENEATCILHOCTH B UYPE3BBIUAWHBIX CHUTYyalUsAX MPUPOJHOTO U
TEXHOTCHHOT'O0 XapakTepa; XapaKTepH30BaTb COBPEMEHHBIE HAy4YHbIE OTKpPBITHSA B
001acT OMOIOTUH;

pa3BUTHE y OOYYaIOIIUXCS WHTEIEKTYalbHBIX M TBOPYECKHX CIOCOOHOCTEH B
Ipolecce  3HAKOMCTBAa C  BBIIAIOIIMMHUCS ~ OTKPBITHSIMM U COBPEMEHHBIMHU
UCCIIEIOBAaHUSIMU B OHMOJIOTMH, pEIIaeMbIMH €10 TpobiieMaMu, METOAOJIOTueH
OMOJIOTMYECKOTO HCCIEAOBAHUS, TPOBEACHUS OSKCIEPUMEHTAJIbHBIX HCCIEIOBAaHUM,
pelieHuss OMOJOTMYECKHX 3a/ad, MOJCTUPOBAHMS OHOJIOTMYECKUX OOBEKTOB U
IPOIECCOB;

BOCIIUTaHHUE Yy 00yYaroNIMXcs [IEHHOCTHOTO OTHOIICHHS K )KUBOW MPHUPOJE B LEIOM
U K OTHENbHBIM €€ o00beKTaM H SBJICHHUSIM; (OPMUPOBAHHE SKOJOTUYECKO,
TeHEeTUYECKONH TPaAaMOTHOCTH, OOIIEH KyJIbTYphl MOBEIACHHS B MPUPOJIE; WHTErpAlluU
€CTECTBEHHO-HAYYHbBIX 3HAHUI;

npuoOpeTeHne o0yJaronuMucs KOMIIETEHTHOCTH B parMoHaIbLHOM
MPUPOAOTONBE30BaHUH (COONIOZICHUE TPaBWJI TIOBEIEHUS B MPHUPOJE, OXPaHbl BHUJIOB,
IKOCHUCTEM, Ouochepsl), COXpaHEHUH COOCTBEHHOTO 370POBBS U 370POBBSI OKPY>KAIOIINX
monel (coOmromeHnus Mep npoduiIakTUKH 3a0ojieBaHUM, oOecriedeHue Oe30MMacHOCTH
KHU3HEACITEIIbHOCTH B UYPE3BbIUAWHBIX CUTYyalUsX TMPUPOJHOTO M TEXHOTEHHOTO
XapakTepa) Ha OCHOBE WCIONb30BaHUS OHMOJOTMYECKHMX 3HAHUM ¥ yMEHUH B
MMOBCEIHEBHOM KU3HU;

CO3/IaHHE€ YCJIOBHH JUII OCO3HAHHOTO BBIOOpa OOYYAIONUMUCS WHIWBHIYAIbHON
00pa3oBaTeNbHOIN TPAEKTOPHH, CIIOCOOCTBYIOLIEH MOCIEAyIoeMy Npo(ecCnOHATLHOMY
CaMOOMpPENICIICHUI0, B  COOTBETCTBUU C HMHAUBUIAYAIbHBIMM  HWHTEpECaMU U
NOTPEOHOCTSAMHU PETHOHA.



OO111ee YKCIo 4acoB, OTBEIEHHBIX HA N3y4YE€HHE OMOJIOTUHU Ha YIIIyOJIEGHHOM YPOBHE
cpeanero oomiero oopazoBanusi, coctapisier 204 yaca: B 10 kimacce — 102 yaca (3 yaca B
Henento), B 11 kmacce — 102 gaca (3 gaca B Henemo).

Ot6op opranu3auuoOHHBIX (OPM, METOAOB U CPEACTB OOydYeHUs] OHOJIOTUH
OCYHIECTBIISIETCSI € YYE€TOM CHEHU(PUKA €ro COJEpKaHWd W HaIpaBICHHOCTH Ha
MPOJOJKEHHE  OMOJOTMYECKOTO  00pa3oBaHMs B OpraHM3alMsX  CPEIHETo
podeccuoHaNbHOIO U BBICIIETO 00pa30BaHMUS.

OO0s13aTeNnbHBIM yCIIOBUEM MpU OOyYeHHWU OHOJOTMU Ha YriayOlnEHHOM YypOBHE
ABJISIETCSI TPOBEACHUE Ja0OpaTOpPHBIX M TMpPaKTHUECKHX paboT. Takxke ydactue
oOy4aroluxcsi B BBIMOTHEHUH TMPOEKTHBIX M y4eOHO-HCCIEAOBATEIbCKUX padoT,
TEMaTUKa KOTOPBIX OMNpENeNIeTCs YYHMTEJIEeM Ha OCHOBE MMEIOIIMXCS MaTepuaIbHO-
TEXHUYECKHX PECYpCOB M MECTHBIX IMMPUPOIHBIX YCIOBUH.

COAEPKAHUE OBYYEHUA
10 KUIACC

ConepxaHue MporpaMMbl, BBIJIEIECHHOE KYpPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHo# urorooi arrecrauuu (I'MA).

Tema 1. buoJsiornsi Kak Hayka

CoBpemeHHasi OMOJIOTHS — KOMIUIEKCHasi Hayka. KpaTkas HCTOpUS pPa3BUTHS
O6uonoruu. buonornueckre Hayku W H3ydaemble UMU MpobieMbl. DyHIaMEHTaNbHbIE,
NPUKIIATHBIE U TOMCKOBBIE HAYUYHbIE UCCIIEJOBAaHUS B OMOJIOTUH.

3HaueHue Ouosorn B (POPMHUPOBAHHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTuHbl Mupa. IIpodeccun, cBsizaHHble ¢ Ouonorueid. 3HaueHue OHOJIOTHUM B
NPaKTUYECKOW  JACSATENbHOCTHM  YEJIOBEKAa:  MEOUIMHE,  CEJIIbCKOM  XO34ICTBE,
IPOMBIIIEHHOCTH, OXPaHe IPUPOIBIL.

JdeMoHCcTpamumn

[Toptpetsl: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. Jlapsun, V.
lapsen, I'. Mengens, B. 1. Bepuaackuu, WM. II. IlaBmos, U. 1. Meunuxos, H. W.
Basunos, H. B. Tumodeer-Pecosckuid, [Ix. Yorcon, @. Kpuxk, /1. K. benses.

Tabmumet u  cxembl: «CBsi3b OWONOTMM C JApYyrdMU Haykamuy, «Cucrema
OMOJIOTHYECKUX HAYKY.

Tema 2. 7KuBble cCUCTEMBbI M UX U3yYeHH e

XKusbie cucrteMbl Kak mpeamer uzydeHus Ouonoruud. CBOWCTBA >KUBBIX CHUCTEM:
€IUHCTBO XHWMHMUYECKOTO COCTaBa, JUCKPETHOCTh M ULEJIOCTHOCTb, CJIOXKHOCTh U
YHOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPraHU3alMsI, CaMOBOCIIPOU3BEICHNUE,
pa3apakuMOCTh, U3BMEHYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aly XUBBIX CUCTEM: MOJIEKYJISPHBIM, KJIETOYHBIM, TKAaHEBBIMH,
OpPTaHW3MEHHBINH, TOMYJIAIUOHHO-BUIOBOM, JKOCHCTEMHBIN (OMOT€OIeHOTHUECKHUIA),
ouoctepnsiid. [lporeccel, mpoucxoasiue B KXUBbIX cucTeMaX. OCHOBHbBIE TpPU3HAKU
xuBoro. JKu3Hb Kak (opma cymiecTBoBaHUS MaTepud. Hayku, H3ydaroniue >XUBbIC
CHUCTEMBI Ha Pa3HbIX YPOBHAX OpraHU3aLUH.



N3yuenue xuBbpIX cucteM. Metoabl Ouosiormdyeckoit Hayku. Habmronenue,
U3MEPEHUE, DKCIIEPUMEHT, CHCTEMaTH3alus, MmeraaHanus. lloHsaTue o 3aBucCHMON H
HE3aBUCHUMOW IlepeMeHHOU. [lnanmpoBanume skcnepumenta. IlocTaHOBKa M IIpoBEpKa
runote3. HyneBas runore3a. Ilonstue BBIOOpKM u €€ J0CTOBEpHOCTh. Pa3dpoc B
OMoNOrn4ecKkux JaHHbIX. OLEHKa TOCTOBEPHOCTH MOJYUYEHHBIX pe3ysbTaToB. [IpuunHbI
HCKa)XCHUS PE3yJIbTATOB DKCIIEpUMEHTa. [[oHATHE CTaTUCTHYECKOTO TeCTaA.

JdemMoHcTpauuu

Tabmuupbl U cxembl: « OCHOBHBIC MPU3HAKU KHU3HW», «BHOIIOTMYECKHE CHUCTEMBD»,
«CBoMCTBa XMBOM MaTepum», «YPOBHU OpPraHU3ALMHU >KUBOM HPUPOABD, «CTpoeHHE
JKUBOTHOM KJIETKW», «TkaHM IKHUBOTHBIX», «CHUCTEMBI OpPraHOB YEJIOBEUECKOTO
opranusmay, «buoreonenosy, «buocdepa», «Metoabl U3y4eHUS KUBON TIPUPOIBI».

O6opynoBanue: labopatropHoe 0OOpYyIOBaHUE /Jisi TMPOBEICHUS HAOIIOJCHUM,
U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcnonp3oBaHuE pPA3IMYHBIX METOJNOB IIPU H3YYEHUU
KUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTkn

Knerka — cTpykTypHO-QYHKIIMOHANIbHASI €IWHUIIA KUBOTO. MCTOpHsl OTKPBITHS
kietku. Pabotsl P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBann, M. [lnefinen, P.
BupxoB). OcHOBHbIE MOJT0XKEHUS COBPEMEHHOM KIETOYHOU TEOPHUHU.

MeTo/1bl MOJIEKYJISIPHON U KJIETOYHOW OMOJIOTMU: MHUKPOCKOIHUSA, XpoMatorpadus,
anekTpodope3, METOJ MEUYeHBbIX aTOMOB, auddepeHIuaNIbHOe HEHTPUPYTUPOBAHUE,
KyJIbTUBUPOBAHUE  KIETOK. M3yuenue  ukcuposanHvlx  Kiemok. IEKTPOHHAas
Mukpockonus. Kougokanvnas mukpockonus. Bumanvhoe (npudicusHennoe) uzyyeHue
KJIeMmOoK.

JdeMoHcTpamuun

[Toptpetsr: P. I'yk, A. JleBenryk, T. IlIBann, M. llneiinen, P. Bupxos, K. M. bap.

Tabmuet u  cxembl: «CBETOBOM MHMKPOCKOI», «DIEKTPOHHBIH MHUKPOCKOID,
«HMcTopus pa3BUTHS METOJI0B MUKPOCKOIIHI.

O6GopynoBaHue: CBETOBOM  MHKPOCKON, MHKpPOIpemnapaThl  PacTUTENbHBIX,
KUBOTHBIX M OAKTEPUAIBHBIX KJIETOK.

IlpakTnueckass  pa6ora  «l3ydyeHne  METOJOB  KJIETOYHOW  OHOJOTHU
(xpomatorpadwus, snekrpodopes, mupdepennuansHoe eHTpudyruposanue, [1LIP)».

Tema 4. XumMuueckasi OpraHu3anus KJIEeTKH

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPO3JIEeMEHThl. Boaa u
e€ poJIb Kak pacTBOPUTEINsS, peareHTa, ydacTHe B CTPYKTYPUPOBAHUU KIIETKH,
TEIJIOpEryJsui. MuHepaabHbIe BeEIllecTBa KIETKH, UX Ouojoruveckas poib. Poib
KaTMOHOB Y aHUOHOB B KJIETKE.

Opranuueckue  BellecTBa  KJIETKUA. buonormyeckue  mnoiaumepsl.  benkwu.
AMUHOKUCIOTHBIN cocTtaB OenkoB. CTpyKTypbl OenkoBOi Mojekyinbl. llepBuunas
CTpyKTypa Oeyka, MenTHIHas CBA3b. BTopu4Has, TpeTU4Hasl, YETBEPTHUUHASL CTPYKTYPBHI.
Henarypamus. CpoiictBa OenkoB. Knaccuduxamms OenkoB. buonormueckue ¢yHKuun
6enxoB. IIpuoHnul.



VYrneBoasl. MoHocaxapuabpl, aucaxapuabl, OJMrocaxapuabl M MOJUCAXapUIBL.
OO6mwmil mnaH CTpoeHus U (PU3NKO-XUMHUYECKHE CBOMCTBa yrieBoJoB. buomornueckue
(yHKIUU yTIEBOIOB.

Jlumuapl. T'mapodunbsHO-ruapodoOHble cBoiicTBa. Kiaccudukauus Junuios.
Tpurnuuepuasl, Gpochoaunuasl, BOCKH, CTEpouabl. buonornueckue QyHKIUH JIUMHAIOB.
OO6mue cBoiicTBa OuOJNOTMYECKUX MeMOpaH — TEKydecTb, CIOCOOHOCTh K
caMO3aMBbIKaHHIO, OJYPOHUIIAEMOCTb.

Hyxnennossle xucnorel. JIHK u PHK. CrpoeHne HyKIE€HHOBBIX KHCIOT.
Hyxneorunsl. [Ipunnun kommnementapuoctH. Ilpasuino Yapragga. Crpykrypa JJHK —
nBOMHas crnupaib. MectoHaxoxaenue u ouonormyeckue ¢ynkuuu JJHK. Buast PHK.
Oynkunn PHK B knetke.

Crpoenne wmoinekynbl AT®. Makpospruueckue cBsizu B MoJiekyine ATO.
buonornueckne @ynkiun AT®. BoccraHoBieHHblE NEPEHOCUMKH, HMX (YHKUUU B
kietke. /[pyeue uyxneoszuompugocpamor (HT®D). CexenupoBanue JHK. Memoow
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpykrypHass Ouonorus: OHOXMMHYECKHE M OHO(PHU3UUYECKHEe HCCIeTOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYpbl OMOMOIIEKYJ. Modenuposanue cmpykmypul u
@yHxyuti 6uomonexyn u ux Komniaekcos. Komnviomepmuwiili Ou3atin U OpeaHuyecKutl
cunmes 6UOMOJIEKY U UX HENPUPOOHBIX AHANO208.

JdeMoHcTpanumn

[Toptpetsr: JI. [lonunr, [Ix. Yorcon, ®. Kpuk, M. Yunkuuc, P. ®pankiun, O.
Conrep, C. [Ipy3unep.

Huarpammbl: «PacnpeneneHne XMMHUUYECKUX 3JIEMEHTOB B HEXKHMBOM MPHUPOIEH,
«PacnpenenieHne XUMHUECKUX 3JIEMEHTOB B KUBOU IIPUPOIE.

Tabmuet uw  cxembl: «llepumomuyeckass TabnauIa XUMUYECKUX DSJIEMEHTOBY,
«Ctpoenne MoJekyiabl BoAbl», «BemecrBa B cocraBe opraHusmoBy», «CtpoeHue
MoJIeKyJIbl  Oenkay, «CTpyKTyphl O€NKOBOW MOJNEKYJIbD», «CTpOCHHE MOJEKYI
yIIeBOJ0BY», «CTpoeHue Mojekyd AunuioB», «HykinenHoBble KHUCIOTHDY, «CTpoeHune
MOJIEKYJbI ATD».

O6opynoBanue: XUMHUECKast Tocyna 1 000py0BaHHeE.

JlaGopaTopnasi padora «OOHapyxkeHHe OEITKOB C TOMOIIbIO KaueCTBEHHBIX
peaKum».

Jlaboparopnas padora «lccienoBanne HYKIEMHOBBIX KHUCJIOT, BBIIECJICHHBIX W3
KJIETOK Pa3JIMYHbIX OPTAaHU3MOB).

Tema 5. CTpoenne u GQyHKIUH KJIETKH

Tunbel  kJIETOK:  JyKapuoThueckas U mIpokapuotruueckas. CTpyKTypHO-
(byHKIIMOHAIbHBIE 00Pa30BaHUS KICTKH.

CtpoeHre MPOKAPUOTHYECKON KieTku. KieTouHas creHka OakTepuili M apXew.
Oco0eHHOCTH CTpPOCHUSI TETEPOTPO(HON M aBTOTPOPHON MPOKAPUOTHYECKUX KIIETOK.
MecTo 1 posib IPOKapUOT B OMOLIEHO3AX.

Crpoenne u (QyHKIMOHUPOBAHHE D3YKAPUOTUYECKOM KieTku. [lmazmaTudeckas
MeMmOpana (rasmanemma). CTpykTypa Iuia3Matudeckod wmemOpanbsl. Tpancmopt
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BEILECTB 4epe3 IUIa3MaTHUECKyl0 MeMOpaHy: maccuBHbI (nuddys3usa, oOneryéHHas
mu(p¢y3us), akTUBHBIA (MEpBUYHBIM W BTOPUYHBIA  AKTUBHBIM  TpaHCIOPT).
[Tonynponunaemocts MeMOpanbl. PabGorta HaTpuif-kanueBOoro Hacoca. OHIOLMTO3:
MAHOIUTO3, ¢arouuto3. Ok301uTo3. Kierounas crenka. CTpykTtypa U (QyHKIHUH
KJIETOYHOM CTEHKH pacTEeHUi, rpuoOoB.

Hwurormazma. [luto3zone. Lutockenmer. JIBmkeHue wnUTOIIIA3Mbl. OpraHoOUIbI
kineTkd. OaHOMeMOpaHHbIE OpraHouAbl KJIETKU: 3Hjoma3maruueckas cetb (JIIC),
anmapat  ['onppKM, JUM30COMBI, UX CTpOeHHME M (QYHKIUU. B3auMocBs3b
OJTHOMEMOpAHHBIX OpraHou 0B KiIeTkH. CTpoeHHe TpaHyISIPHOIO PETHUKYIyMa.
Mexanuzm nanpaenenus 6enkos 6 IIIC. Cunrte3 pacTBopuMbix OenkoB. CuHTE3
KJIETOUHbIX MeMOpaH. [nmagkuii (arpaHyssipHBINA) SHJOMIA3MATHYECKUH PETUKYIYM.
CekperopHas ¢yHkuusi anmapata [onbmxu. Moougukayus 6enkoe 6 annapame
Tonvoocu. Copmuposka 6enkos 6 annapame Ionb0xcu. TpaHCTOPT BEMIECTB B KIIETKE.
Bakyonu pacturensHbix kiaeTok. Knerounsiit cok. Typrop.

[TomyaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHIPHUH, MIACTUABL. [Ipoucxoscoenue
mumoxonoputt u niacmuod. Cumbdbuoeenez (K.C. Mepeosckosckuu, JI. Mapeynuc).
Crpoenue u (GyHKUMU MUTOXOHIpHUM U miacTuf. llepBUuHbIe, BTOPUUYHBIE U CIIOKHbBIC
mIacTU/ibl POTOCHHTE3UPYIOMIMX 3YKApHOT. XIIOPOIUIACThI, XPOMOILIACTHI, IEHKOILIACThI
BBICIIMX PACTCHU.

HememOpannble opranounbl kietku CrpoeHne U GYHKIUUM HEMEMOpaHHBIX
OpraHOMJOB KJIETKU. PuGocoMsbl. [Ipomescymounvie ¢hunamenmoi. MUkpoduiaMeHTHI.
Axmunoevle muxkpoguramenmol. MpblIEUHbIE KIETKU. AKMUHOBble KOMNOHEHMbl
Hemblueynvlx Kiemok. Mukpotpyoouku. Kierounslii nientp. CTpoeHHE M JABHXKEHHE
KIYTUKOB W pecHuuek. MukporpyOouku 1mutomiasMel. Llentpuons.  Benxu,
accoyuuposannvle ¢ MuKpoguiamenmamu u Mukpompyoouxamu. Momopmsie 6enxu.

SAnpo. O6Gonouka siapa, XPOMATHH, KapHOIIa3Ma, SAPBIINIKH, WX CTPOEHUE H
bynkuuu. SnepHsiit 6enKOBbIH MaTpUKC. [IpocTpaHCTBEHHOE PacMOIOKEHUE XPOMOCOM
B uHTEp(a3zHOM s1ipe. Dyxpomamur u eemepoxpomamut. benku xpomaTuHa — THCTOHBI.
Hunamuxa soepHotl 06010uKU 8 Mumose. Hoepmuwviii mpancnopm.

Knerounsie BkitoueHus. CpaBHHUTENIbHAs XapaKTEPUCTHKA KIETOK JSyKapuOT
(pacTHTEIBHOM, )KUBOTHOM, TPUOHOI).

JdeMoHCcTpamumn

[Toptpetsl: K.C. MepexkoBckuii, JI. Mapryiuc.

Tabmuiet 1 cxembl: «CTpoeHUE 3YKapUOTUUECKON KIeTKH», «CTpoeHHE KUBOTHON
KIeTkn», «CTpoeHue pacTUTENbHOW KIETKW», «CTpPOEHHE MUTOXOHIPUN», «Sapoy,
«CTpoeHue NpoKapuoOTHUECKON KIETKI.

OO6opynoBaHue: CBETOBOW  MHKPOCKOI, MHKpONpEenapaTbl  pacTUTEIbHBIX,
’KMBOTHBIX KJIETOK, MUKPOIpEnapaThl 0aKTepuatbHbBIX KIETOK.

JlaGopaTopHasi padora «/3yueHne CTpOEHHUSI KIETOK pa3Iu4HbIX OPraHU3MOB.

IIpakTnueckas padora «/3ydyeHne cBOWCTB KIIETOUHON MEMOpaHBI».

Jlaboparopnass paGora «lcciaenoBanue mmiIa3Moiiu3a U JIEIUIa3MOJIM3a B
PaCTUTENIBHBIX KIETKAX».



IIpakTHyeckass padora «/3ydyeHue IBHKEHMS LUTOIUIA3Mbl B PACTUTEIBHBIX
KJIETKaX».

Tema 6. O0OMeH BellecTB U NPeBpaLlieHHe JHEPIUM B KJIETKe

AccuMuisIiiis ¥ AMCCUMMIISILUSA — JABE CTOPOHBI MeTabonu3ma. Tumbel oOMeHa
BEIIECTB: AaBTOTPO(HBIA U TreTepoTpodHBIA. VYdacTHe KHCIOpoJa B OOMEHHBIX
mpoueccax. JHepreTudyeckoe obecredeHue KiIeTKH: npeBpaiieHne ATO B 0OMEHHBIX
npoueccax. @depMeHTaTUBHBIM  XapakTep peakUuid KIETOYHOro  MeTabojau3Ma.
@depMeHThI, UX CTPOEHHE, CBOMCTBAa M MexaHus3Mm nedctBus. Kodepmentsl. Otinuus
(GepMEeHTOB OT HEOpPraHMYECKHX KaTaiau3aTopoB. benku-akTuBaTtopel u  O€nKu-
MHTUOUTOPBI. 3aBUCUMOCTb CKOPOCTH (DEPMEHTATUBHBIX pEaKUUA OT Pa3IUYHBIX
(haxkTopoB.

[lepBUuHBIN CHHTE3 OPraHUYECKUX BEUIECTB B KiIeTKe. DOTOCUHTES. AHOKCUCEHHbIU
u okcueenHwlll pomocunmes y oaxmeputi. Ceemocoduparowjue nuemMeHmol U NUSMeHmbl
peaxkyuonnoco yeumpa. Ponb XjoporuiactoB B mpoiecce (orocuHTe3a. CBeTtoBas U
TeMHOBas ($a3el. Pomoodvixanue, Cz., C4- u CAM-munwvr hpomocunme3sa. IlpoayKTUBHOCTH
doTocuHTe3a. BiusHue pa3nuuHbIX (PAaKTOpPOB Ha CKOPOCTh (poTOocHHTE3a. 3HAUEHUE
dboTocuHTE3A.

XemocuHTe3. PazHooOpa3ue OpraHM3MOB-XEMOCHHTETUKOB: HUTPUDHUIMPYIOIINE
OakTepuu, Kele300aKTepuu, CcepoOaKTEpPHHU, BOJOPOJHBIC OakTepuu. 3HAUCHUE
XEMOCHHTE3a.

Ana’poOHble opranu3Mbl. Bunpel Opokenus. IIpoaykTsl OpokeHHS U UX
UCIIOJIb30BAHUE  YEJIOBEKOM.  AHa’poOHbIE  MHKPOOPTaHU3MBI ~ KaK  OOBEKTHI
OMOTEXHOJIOTUU U BO3OYaUTENH OOe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl 3HEpPreTHueckoro oobmena. IloaroroBuTENbHBIN
sTan. [ nukonu3 — 6eCKUCIOPOAHOE PACIICIIIICHUE TIIOKO3HI.

buonorudeckoe okuclieHHWE, WM KJIETOYHOE JbIXxaHue. Poilb MHUTOXOHIpHl B
nporeccax Ouonornyeckoro okwucieHus. llukianmdeckue peakuuud. OKUCIUTENBHOE
dbochopumupoBanmne. Duepeus memoOpannoz2o epaouenma npomoros. Cummez ATD:
paboma npomourou AT@-cunmasvl. [IpenMyiecTBa adpoOHOTO MyTH OOMEHA BEIIECTB
nepen aHadpoOHBIM. DPPEKTUBHOCTH IHEPTETHUECKOT0 0OMEHA.

JdeMoHCcTpamumn

IMoptperst: JIx. Ilpuctnu, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Muruenn, I'. A. 3aBap3uH.

Tabmuner u cxembl: «DOTOCHUHTE3», «IJHEpreTudyeckuit obmen», «buocuuTes
oenka», «CTpoeHue pepMeHTa», « XEMOCUHTES.

O6GopynoBaHue: CBETOBOM MHKPOCKON, OOOpYJIOBaHHWE [UIsl TMPUTOTOBJICHHS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopnas padora «/3yyeHne KaTaIUTHUYECKONW aKTUBHOCTU (hepMEHTOB (Ha
puMepe aMujIa3bl UK KaTaaasbl)y.

JlaGopaTtopHasi pabdora «/3yueHue (hepMEHTAaTUBHOIO pacIIEIUIEHUS MEPOKCHIA
BOJIOPO/JIa B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

JlaGopaTopHas padora «CpaBHEHUE MPO1IecCOB (DOTOCUHTE3a K XEMOCHHTE3a.



Jlaboparopnas padora «CpaBHeHHUE MTPOLIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. HacsencreenHass mHpopManus U peaju3anus e€é B KJIeTKe

Peakiiuu wmatpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTapHOCTH B PEAKIUAX
MaTpUYHOTO cUHTe3a. Peanuzanus HacieacTBeHHOM uHboOpmanuu. ['eHeTHUYecKkuid Kom,
ero cpoucrBa. Tpanckpunuuss — matpuusbslii cuHTe3 PHK. [IpuHumner tpanckpunuu:
KOMILIEMEHTapHOCTb, AHTHUNAPAJICIIbHOCTD, ACUMMETPUYHOCTb. Cospesanue
mampuunvix PHK 6 ayxapuomuueckoti knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yuactue TpaHcnoptHeix PHK B OuocunTeze Oenka.
YcnoBus 6uocuntesa 6enka. KogupoBanue aMuHOKHUCIOT. Poibs prubocom B OHocuHTE3E
oenka.

Coepemennvie npeocmagnenuss o cmpoenuu 2enog. OpraHuzanus TreHOMA Yy
MPOKAPUOT U DYKApHOT. Perynsius akTHBHOCTH T€HOB y MpokapuoT. ['umores3a onepoHa
(®. XKakoO, XK. Mano). Monekynaphvie mexaHuzmvl IKCHpeccuu 2eHos y sykapuom. Ponb
Xpomamuna 6 pezyarayuu pabomwl 2eHos. Perynsius oOMEHHBIX IMPOLIECCOB B KJIETKE.
Knerounslit romeocras.

Bupycbl — HekmerouyHsie (GopMbl KU3HM W OOMMraTHbie mapasutbl. CTpoeHue
MPOCTHIX M CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. Kusznennwiti yuka JJHK-
cooepacawux eupycos, PHK-cooepocawux eupycos, 6axmepuoghazos. Obpamuas
MPAHCKpunyus, pesepmasa, uHmezpasd.

BupycHbeie 3a0osieBanus uesnoBeka, >XMBOTHbIX, pactenmit. CIIN/, COVID-19,
COLIMAJIbHBIE U METUIIUHCKUE MTPOOIIEMBI.

Buoungopmamura: umwmezpayus u ananuz 6oavuwux maccusos («bigdata»)
CMPYKMYPHBIX Ouoiocudeckux OauHvix. Hanomexnonocuu 6 6uonocuu u meouyume.
IIpoepammupyemvie ynxyuu 6enxos. Cnocobwvl 00CmasKu 1eKapcma.

JdeMoHcTpamuun

[Toptpetsr: H. K. Kosnbiios, 1. Y. iBaHOBCKUH.

Tabmuupl u cxembl: «buocuHTe3 Oenka», «['eHeTmyeckuit koa», «Bupyce»,
«bakrepuodarm.

IIpakTHyeckas padora «Co3nanre MOJIETU BUPYCay.

Tema 8. ZKnzHeHHBIH UK KJICTKH

Krnerounslit nuki, ero nepuoas! u perymsmnus. Marepdasza u muto3. OcobeHHOCTH
MpoLIeCCOB, TMpoTekawmux B  uHTepdaze. I[loaroroBka KIETKH K JAEIEHUIO.
[IpecunTeTnueckuii  (MOCTMUTOTUYECKUM), CHUHTETUYECKUA M TMOCTCUHTETHYECKUM
(IpeMUTOTHYECKHUH ) TIEPHOJIbI HHTEP(a3hI.

Marpuunsiii cunte3 JIHK — pernukanus. Ilpunnuner perukanuun  JHK:
KOMILIEMEHTAPHOCTbh, MOJIYKOHCEPBATUBHBINA CHHTE3, aHTUIAPaJLIEIbHOCTh. MexaHu3m
perukanuu  JIHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl W TeaoMmepasa.
XpoMOCOMHBI HAa0Op KJIETKM — KapUOTUIl. JIWIMJIOUIHBIA W TaIUIOMAHBIA HAOOPHI
XpoMocoM. [ omosiornuabie XpoMOCOMBI. [10JT0BBIE XPOMOCOMBL.

Henenue knerku — Muto3. CTraiuu MUTO3a M MPOUCXOALIME B HUX IPOIIECCHI.
Tunsl Muto3a. Kapnoknnes u muTokuHe3. bruonornueckoe 3HayeHUE MUTO3A.
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Perynsauus MutoTHueckoro nukia kiuetku. [Iporpammupyemast kinetouHasi ruenb —
amornTo3.

Knerounoe saapo, XpoMocoMmbl, (yHKIHOHAIbHAas TIe€HOMHKA. Mexanuzmol
npoaugepayuu, oug@epeHyuposku, cmapenus u euderu kiemox. «L{ugpposas knemxay —
ououngpopmamuyeckue mooenu GYHKYUOHUPOBAHUSL KIEMKU.

JdemMoHcTpauuu

Tabmuubplt u  cxembl: <«OKU3HEHHBIM LMK KIETKW», «Murtosz»n, «CrtpoeHue
xpomocom», «Permmukanusa JTHK».

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpompenapaTbl: «MHTO3 B KIETKax
KOpEILIKa JTyKay.

JlabopaTtopnas padora «/3ydyeHue XpoMOCOM Ha TOTOBBIX MUKpOMpenapaTax».

Jlaboparopnas pabdora «HabnroneHre MuTo3a B KJIETKaX KOHYMKA KOPEIIKa JIyKa
(Ha TOTOBBIX MUKpOTIpEIapaTax).

Tema 9. CTpoenne U pyHKIUHM OPraHU3MOB

buonoruueckoe paszHooOpasue opraHu3MoB. OIHOKIETOUYHBIE, KOJOHUAJIbHBIE,
MHOTOKJIETOYHBIE OpTraHU3MBI.

OcoOeHHOCTH CTPOEHHUS U IKHU3HEACSITEIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
baktepun, apxeuw, OIHOKJIETOYHbIE TpPHUObI, OJHOKJIETOYHBIE BOJOPOCIH, JApPYyTue
npotucthl. KoloHManbHble OpraHu3Mbl.

B3anMocBsa3p yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TkaHU, OpraHbl U CHUCTEMBI
opraHoB. OpranusMm Kak eguHoe nenoe. ['omeocras.

Tkanu pactenuil. Tumbl pacTUTENBHBIX TKaHEW: oOpa3oBaTenbHasi, MOKPOBHAs,
OpOBOJsAIIAsl, OCHOBHas, MexaHudeckas. OcoOeHHOCTH CTpoeHus, QyHKUUH U
PacIIOIOKEHNs TKAHEW B OpraHax pacTeHHIl.

TkaHM KUBOTHBIX M YeJOBEKa. THUIBI JKMBOTHBIX TKaHEH: HSNUTENHANIbHAS,
COCIMHUTENbHAS, MbIlIeyHasi, HepBHas. (OcoOeHHOCTH CTpoeHus, QYHKIUA U
pacIIOJIOKEHNS TKAHEW B OpraHax KUBOTHBIX M YEJIOBEKa.

Oprassl. BereratuBHble U T€HEPATHUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI
OpraHOB UBOTHBIX U uenoBeka. DyHKIIMU OpraHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranu3smMoB. Kapkac pacreHuil. CkeneTsl OAHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxHbli u BHyTpeHHUi ckener. CTpoeHue U THIIbI
COEIMHEHUS KOCTEH.

JIBukeHne opraHu3MoB. JIBM)KEHHE OJHOKJIETOYHBIX OPraHM3MOB: aME&OOUTHOE,
KT'YTUKOBOE, PECHUYHOE. J[BH>KEHHE MHOTOKJIETOYHBIX PACTEHMI: TPONM3MbI U HACTHH.
JIBMKEeHHEe MHOTOKJIETOYHBIX JKMBOTHBIX W 4YENOBEKa: MbIlIeuHas cucreMa. Pedrekc.
CkelneTHbIe MBITIIIBI U UX padoTa.

[Iuranue opranusmoB. IlornoieHue BOABI, YIVIEKUCIOTO Tra3a M MHUHEPAIbHBIX
BEILIECTB pacTeHUsIMU. [luTaHue >KUBOTHBIX. BHYTPUIOIOCTHOE M BHYTPHUKIETOUYHOE
nuieBapenue. [lutanue nmo3BOHOUHBIX KUBOTHBIX. OTIENbl TUIIEBAPUTEIBLHOIO TPAKTA.
[TumeBaputenbHbie xkene3bl. [IuneBapurensHas cucremMa 4eoBeka.

Jlpixanue opraHu3MmoB. Jlpixanwe pacteHuil. [[pixanue >xuBoTHBIX. Juddysus
ra3oB 4epe3 MOBEpXHOCTh KieTku. KokHoe napixaHue. JlpixaTtenbHasi MOBEPXHOCTb.
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KabGepHoe u nérouHoe apixaHue. JlpIxaHUE MO3BOHOUHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIMOHHOE YCJIOXKHEHUE CTPOCHHUS JIETKUX MO3BOHOYHBIX KUBOTHBIX. [[pIXaTenbHas
CUCTEMAa 4YeJOoBeKa. MexXaHu3M BEHTWIAUHMHM JIETKUX Yy NTUL W MJIEKONMUTAOIIMNX.
Perymsiiiust npixanus. JlprxarenbHbie 00bEMBI.

TpaHcmopT BEmIECTB Yy OpPraHU3MOB. TpaHCIIOPTHBIE CHUCTEMBI PACTEHHIA.
TpancnopT BemecTB y KMBOTHBIX. KpoBeHOCHast cucrema u €€ opranbl. KpoBeHOCHas
CHCTEMA MO3BOHOYHBIX KMBOTHBIX U 4eloBeKa. Cepale, KPOBEHOCHBIE COCYIbl U KPOBb.
Kpyru kpoBooOpaiieHusi. OBOJIOLHUOHHBIE YCIOXHEHUS CTPOEHUS KpPOBEHOCHOM
CHCTEMBI TT03BOHOYHBIX KUBOTHBIX. PaboTa cepata u e€ perysiusi.

Brinenenue y opranuszMoB. Breinenenue y pacrteHuil. BeiieneHue y JKMBOTHBIX.
CokparurenbHble Bakyonu. Opransl BbiaeneHus. DunbTpaius, cexkpenus u odpaTHOe
BCAchlBaHUE KAaK MEXaHU3MbI padOTHl OpraHoB BbIeTcHUsA. CBSA3b MOJOCTU Tela C
KPOBEHOCHOW W BBIJICTIUTENIBHON cUCTEMaMH. BbleneHrne y mo3BOHOYHBIX KMBOTHBIX U
yenoBeka. [louku. CtpoeHue u QyHKIMOHUpOBaHHE HedpoHa. OOpa3zoBaHUE MOYHU Y
YeJI0BEeKa.

3ammuTa y OpraHu3MoB. 3allUTa Y OJHOKIETOYHBIX OpraHu3MoB. Cropbl O6akTepuil
Y IUCTHl MPOCTEUINIMX. 3allMTa y MHOTOKJIETOYHbIX pacteHuil. Kyrtukyna. Cpeacrtsa
MACCHUBHOM M XMMHUYECKOM 3aIUThl. @UTOHIUIEI.

3anmTa y MHOTOKJIETOYHBIX KUBOTHBIX. [IOKpOBBI M MX TPOU3BOAHBIC. 3alIUTa
opranu3ma ot Oone3Heil. IMmmyHHast cuctema yenoBeka. KieTo4yHbIi W TymMOpasibHBIN
UMMYHUTET. BpoXAEHHBIM W mpUOOpEeTEHHBIN crenuduueckuii UMMyHHUTET. Teopus
KIIOHaIbHO-ceNekTuBHOrO nMmmyHurteta (II. Dpnux, ®. M. bepner, C. Tonerasa).
BocnanurenbHble OTBETHI OpraHu3MoB. Poib BpOXKIEHHONO MMMYHUTETAa B pPa3BUTHUH
CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxkumocts u perysanus y opranu3sMoB. Pa3npaxuMoCTh y OJTHOKIJIETOYHBIX
opranu3moB. Takcucsl. PaznpaxxuMocTts U perynsuus y pacteHuil. PoctoBble BeniecTBa u
UX 3HAYCHUE.

HepBHuas cucrema u pediektopHast perynsnus y >KMBOTHBIX. HepBHasi cucrema u
€€ orzaenbl. DBOJIOUMOHHOE YCIIOXKHEHUE CTPOEHUSI HEPBHOW CHUCTEMBl y >KMBOTHBIX.
OTaensl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u peduiekTopHas mayra.
besycnoBHbIE U yCIIOBHBIE pE(hIICKCHI.

I'ymopanbHas peryssnus U SHIOKPUHHAs CUCTEMA KUBOTHBIX U YelloBeKa. JKenesbl
SHJIOKPUHHOM CHCTEMBI U UX TOPMOHBI. JleMCTBHE TOPMOHOB. B3anMOCBsI3b HEPBHOUN U
SHIOKPUHHON cucteM. [ unoranamo-runoduszapHas cucrema.

JdeMoHCcTpamumn

[Toptper: U. I1. [1aBnos..

Tabmumet u cxeMbl:  «OJHOKIETOYHBIE  BOJOPOCHH», «MHOTOKJIETOYHbBIE
BoJopociny, «bakrepuny», «IIpocteitmmey, «OpraHbl HBETKOBBIX pacTeHU», «CrucTeMbl
OpraHoB TO3BOHOYHBIX >XKUBOTHBIX», «BHyTpeHHee CTpO€HME HaceKOMbIX», «TkaHu
pactenuit», «KopueBbie cucremb», «Ctpoenue crebms», «CTpoeHHE IHUCTOBOM
MIaCTUHKWY, « TkaHu KUBOTHBIX», «CKeneT uenoBeka», «[luiieBapurenbHas cucremay,
«KpoBenocHas cucrema», «/lpixarenpHas cucrema», «HepBHas cucremay, «Koxa»,
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«Mpbleynasi cucteMa», «BwimenurtensHas cucrtema», «OHIOKPUHHAS CHUCTEMay,
«Ctpoenune MbIib», «AMMmyHnuter», «KumeyHonolocTHeie», «(Cxema NUTaHUA
pactenuit», «KpoBeHOCHBIE CHUCTEMBI MO3BOHOYHBIX KUBOTHBIX», «CTpPOCHUE THAPBD»,
«Ctpoenue mianapun», « BHyTpeHHee cTpoeHne J0kaeBOro 4epssi», «HepBHas cucrema
pbiO», «HepBHas cuctema narymkuny, «HepBHas cuctema npecMbIkaronuxcs», « Heppaas
cucrteMa nTuiy, «HepBHas cucrema MiekonmuTawmuxy», «HepBHas cuctema 4yenoBeKay,
«Peduexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHMKpPOIpenapaTbl  OJHOKIETOYHBIX
OpraHMU3MOB, MUKPOMpENapaThl TKaHEeH, PAKOBUHBI MOJUTFOCKOB, KOJUICKIIMA HACEKOMBIX,
WTJIOKOXKUX, JKUBBIE DK3EMIUISIphl KOMHATHBIX PAacTEHUU, repOapuu pacTeHUN pa3HbIX
OT/IENIOB, BJAXHBIC TMpenapaTbl >KUBOTHBIX, CKEJEThl TMO3BOHOYHBIX, KOJIJIEKIIMH
0ECTMO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJlOBEeKa, 00OpyIOBaHME IS JEMOHCTpPAIMU
MOYBEHHOT'O M BO3YIIHOTO MUTAHUS PACTCHUM, pacIIeIIeHUs] KpaxMmaja U OeJIKOB MOJ
neiictBrueM (EepMEHTOB, O0OpyAOBaHUE ISl JEMOHCTPAIUU OIBITOB IO HW3MEPEHUIO
KU3HCHHOM EMKOCTU JIETKUX, MEXaHU3Ma JIbIXaTeNbHBIX JIBMKEHUM, MOJICTH TOJOBHOTO
MO3Ta Pa3IuYHBIX KUBOTHBIX.

JlabopaTtopuas padora «/3yueHue TKaHEeW pacTEeHUI».

JlabopaTtopHas padora «/3yueHue TKaHeil )KUBOTHBIX).

JlaboparopHas padora «/3yueHne opraHoB LIBETKOBOTO PACTCHUS.

Tema 10. PazmHoxeHue 1 pa3BUTHE OPraHU3MOB

@opMBl  pa3MHOXKEHHUS OpraHuM3MOB: Oecrojoe (BKJIIOYasi BEreTaTMBHOE) U
nojioBoe. Bunpl Gecrniosoro pa3MHOKEHHS: MOYKOBAHHE, CHOPYJALHMs, (parMeHTauus,
KJIOHUPOBaHUE.

[TonoBoe pazmuoxenue. IlomoBeie kinetku, unu ramersl. Meiio3. Craguu meno3sa.
[ToBenenue xpomocom B Meio3e. KpoccunroBep. buosiormdyeckuii cMbICa Meno3a U
II0JIOBOTO Iponecca. Melo3 U ero MecTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoapiiieBoe paszButue. l'ameroreHe3 y >KMBOTHBIX. [loJOBBIE JKe€JE3bI.
OO6pa3zoBaHue M pa3BUTHE MOJOBBIX KieTok. Crnepmarorene3 u oorene3. CrtpoeHue
MOJIOBBIX KJIETOK.

OmnonorBopeHne ©  3MOpPHOHANBHOE  pa3BUTHE  KUBOTHBIX.  CrocoObl
OILUIOJOTBOPEHHUS: HApPYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayansHOEe pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOJIOTUS — HayKa o
Pa3BUTHUH OPraHU3MOB. Mopgocene3 — 00HA U3 21ABHLIX NPOOIEM IMOPUONOSUL.
Konyenyus mopghozcenoe u mooenu mopgozeneza. Ctaguu sMmOopuoreHesa >KMBOTHBIX (Ha
npumepe Jarymku). JpoOnenme. Tumbsl  npobnenus. /Jemepmunuposannoe u
HedepMunuposanHoe opooaenue. bracmyna, munsr 6nacmyn. OcobeHHOCTH IPOOTICHUS
MJIEKOIMUTAIOMINX. 3apObIIIEBbIE JUCTKU (TacTpyJIALMs). 3aKiaJKka OpraHOB U TKaHEH U3
3apOJBIIIEBBIX JIMCTKOB. B3auMHOE BIUSHHME YacTel pa3BUBAIOILIETOCS 3apojbllIa
(oMOproHanpbHas WHAYKIOMS). 3akiajka TUIaHa CTPOCHUS >KUBOTHOTO KaK pe3yJbTaT
MEepapXUYeCKNX B3aMMOJICHCTBUN TEHOB. BrnusHue Ha SMOpUOHANIBHOE pAa3BUTHE
pa3IMYHBIX (DAKTOPOB OKPYKAIOIICH CpEebl.
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Poct u pasButue xuBoTHbIX. [locTaMOpuoHaneHelil nepuoa. IlpsMoe u Henpsmoe
pazButue. PazButue ¢ Meramopdo3oM y OECIO3BOHOYHBIX U MO3BOHOYHBIX >KUBOTHBIX.
buonornueckoe 3HaueHHE MNPAMOTrO M HENPSMOIO Pa3BUTHS, MX PACHPOCTPAHECHHE B
npupoae. Tumnsl pocTta KUBOTHBIX. DAKTOPBI PETYIALIMU POCTA KUBOTHBIX M YEIIOBEKA.
Cranguu nocTaMOpHOHATBHOTO Pa3BUTHUSA Y )KMBOTHBIX U ueioBeKka. [leprobl oHTOreHes3a
yenoBeka. CTapeHue U CMEPTh Kak OMOJIOTUYECKHUE TPOIIECCHI.

Pasmuoxkenne u pasButue pacteHuid. ['ameropur u cmnopodur. Meito3 B
KU3HEHHOM IMKJEe pacteHuil. OOpa3oBaHue CIOp B Mpoliecce Meiioza. ['amerorenes y
pactreHuid. OIUIONOTBOPEHUE W PA3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BoitHOE
OTUIOZIOTBOPEHUE Y LIBETKOBBIX pacTeHnii. OOpa3oBaHUE U Pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJsiiii OHTOT€HE3a Y PACTCHUH U )KUBOTHBIX.

JdemMoHcTpanuu

[Toptpersr: C. I'. HaBamun, X. [lIneman.

Tabmuuplt u cxembl: «BereratuBHoe pa3MHOXeHUE», «Tumbl 0Oecrnoyioro
pasMHOXEHUs», «Pa3MHOXeHHE  XJaMHAOMOHAIbD», «Pa3MHOMXEHHE  DSBIJICHBDY,
«Pa3MHOXeHHe rTuIpe», «Meios3y, «XpoMocoMbl», «l'amerorenes», «CTpoeHue
SIMIEKJIETKH U criepMaTo3ouaay, « OCHOBHBIE CTa MU OHTOTeHEe3ay, «lIpsiMoe u Henpsamoe
pazBurue», «Pa3zButue maiickoro xyka», «Pa3Butue capaHum», «Pa3BUTHE JSATYIIKW,
«JIBOMHOE OIUIOJOTBOPEHUE Y IIBETKOBBIX pacTeHUi», « CTpOEHUE CEMSIH OJHOJO0JIbHBIX
U JIBYJIOJIbHBIX pacTeHui», « KW3HEHHBIN LUK MOPCKOW KamycTbl», «KHU3HEHHBIN LMK
Mxa», « Ku3HEHHBIN UK NAallOPOTHUKAY, « KU3HEHHBII LIUKII COCHBDY.

O6opynoBaHue: CBETOBOM  MHKPOCKON, MHUKpOMpenaparsl  SHIEKIETOK U
CIEpMATO30MA0B, MOJIENb «LIMKIT pa3BUTHS JATYLIKI.

Jlaboparopnasi padora «JI3yyeHue CTpOEHHMS TIOJIOBBIX KIJIETOK Ha TOTOBBIX
MUKpoOIpenaparax.

IIpakTuyeckass padora «BpisIBIEHME TPU3HAKOB CXOACTBA  3apOAbIIICH
MIO3BOHOYHBIX KUBOTHBIX).

JlaboparopHas padora «CtpoeHue opraHoB pa3MHOKEHHUS BBICIINX PACTEHUI».

Tema 11. TI'eHeTuka — Hayka O HACJEACTBEHHOCTM W W3MEHYMBOCTH
OPraHu3MOB

Hctopust cTaHOBJICHHS W pa3BUTHS I'eHETHKH Kak Hayku. PabGotel I'. Mennmens, I'.
ne ®puza, T. Moprana. Ponbs 0Te4eCTBEHHBIX YUEHBIX B pa3BUTUH reHeTHKH. PaboThr H.
K. Konbmora, H. WM. BaumoBa, A. H. benozepckoro, I'. JI. Kapneuenko, 0. A.
Ounmumuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbIE TEHETUYECKHE IOHATHUS M CUMBOJIBL. [OMOJIOTMYHBIE XPOMOCOMBI,
aJieNIbHbIE T'€HbI, AIbTEPHATUBHBIC MPU3HAKH, JOMUHAHTHBINA U PELECCUBHBIN MPU3HAK,
TOMO3UT0Ta, TETEPO3UroTa, YUCTas JUHUS, THUOpHIbI, TeHOTun, ¢eHotun. OCHOBHbBIE
METO/Ibl TEHETUKU: TUOPUIOTOTUIECKUMN, ITUTOTOTUIECKUH, MOJIEKYJIIPHO-TEHETUYECKUH.

JdemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsrios, H. 1. BaBuios,
A. H. Bbenozepckwmii, I'. [I. Kapmeuenko, 0. A. ®dununuenko, H. B. Tumodees-
PecoBcknid.
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Tabnuibl U cxembl: «MeTo bl TeHeTUKNY, «CXeMBbI CKPEIIUBAHUS.

Jlaboparopnas pabdora «/Ipo3oduiia kak 00bEKT FreHETUYECKUX UCCIEOBAHUNY.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

MounorubpuaHoe ckpemuBanue. IlepBbiil 3akoH MeHzens — 3akoH eInHooOpa3us
ruOpuioB nepBoro nokoseHus. IlpaBuno nomuHupoBanus. Bropoi 3akon Mengenst —
3aKOH  paclIeruieHus Tpu3HakoB. LluTomormyeckue OCHOBBI ~ MOHOTHOPHIHOTO
CKpelmuBaHus. ['umoresa 4ucCTOTH Tamer.

AHanu3upymomiee CcKpemmuBaHue. [IpoMexyTOdHBIM XapakTep HacJeIOBaHMUS.
Pacmiennenne npu3HaKkoB Npyu HEMOJIHOM JOMUHHPOBAHUH.

HurubpunHoe ckpeuuBanue. Tpertuid 3akoH MeHzens — 3aKOH HE3aBHCHMOIO
HacJe0BaHus MPU3HAKOB. [{uTomoruueckre OCHOBBI TUTHOPUTHOTO CKPEIIUBAHUS.

CuennenHoe HacienoBanue npusHakoB. PaGotel T. Moprana. CuemieHHoe
HACJIEIOBAaHUE T€HOB, HApPYIICHHUE CUECIUICHUS MEXIy IeHamu. XPOMOCOMHasi TEOpHUs
HACJIEICTBEHHOCTH.

l'enernka mnona. XpOMOCOMHBIM MEXAaHU3M ONpPEACICHUs IMoja. AyTOCOMBI M
MOJIOBBIE  XPOMOCOMBI. ['OMOramMeTHbli M TeTeporamMeTHbIi ToJd. | eHeTndeckas
CTPYKTYypa MOJ0BbIX XpoMocoM. HacnegoBaHue npu3HAKoOB, CUEIJICHHBIX C IMOJIOM.

I'enorun kak nenoctHas cucrema. [lmenoTponus — MHOKECTBEHHOE JIEVCTBUE I'eHA.
MHOXEeCTBEHHBIN aJJICIIU3M. Bzaumonencrsue HeaJJIeJIbHbIX TE€HOB.
Kommiiemenrapaocts. Onucra3s. [lonumepusi.

['eneTnuecknii KOHTPOJIb Pa3BUTHUS PACTEHMM, KMBOTHBIX M YEJIOBEKA, a TAKKE
(U3HOIOTMYECKUX MPOLECCOB, MOBEACHUS M KOTHUTHUBHBIX (yHKUMN. ['eHeTmueckue

MEXaHU3Mbl CHUMOMOT€HE3a, MEXAaHU3Mbl B3aWMOJEWUCTBUS «XO3SMH — TMapasut» u
«XO3MH — MHKpoOMOM». ['eHeTHdyecKue acleKTbl KOHTPOJS U HM3MEHEHUS
HACJIEICTBEHHOM HH(POPMAIIUU B MTOKOJICHUAX KIETOK U OPTaHU3MOB.

JdeMoHCcTpamumn

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

Tabmuupr u cxembl: «llepBbiii M BTOpoW 3akoHBI MeHpaens», «TpeTuit 3aKoH
Mengens», «AHanusupylollee ckpeuuBanue», «HemomHoe — gOMHHUpOBaHUEY,
«CrerieHHoe HaclieJoBaHUE MPU3HAKOB y apo30oduiby», «['eHeruka mona», «Kapuotun
yenoBekay, «Kapuorunm apozodumnby, «Kapuotun nrunb», «MHOXECTBEHHBIN
alenusm», «BzauMozencTere reHoBy.

O6opynoBanue: MOJENb Uil JEMOHCTpAIlMU 3aKOHOB €IMHOO00pa3usi THUOPHIIOB
MEPBOrO TMOKOJEHUSI U PACIICIUICHUs NMPU3HAKOB, MOJENb JUIsl JIEMOHCTpAlMU 3aKOHa
HE3aBUCHUMOI'0 HAcCJI€JOBAHUS MPU3HAKOB, MOJENb Uil JAEMOHCTPALIMM CUEIJIEHHOTO
HacJIeI0BaHUs MTPU3HAKOB, CBETOBOM MUKPOCKOII, MUKporpenapar: «Jpo3zodunay.

IIpakTnueckas padora «l3ydeHue pe3ynbTaToB MOHOTHOPUIHOTO CKpPEITUBAHUS
y IpO30(HITBI.

IIpakTnueckas padora «l3ydeHue pe3ynbTaTOB TUTHOPHIHOTO CKPEUIUBAHUS Y
TIPpO30UITBD».

Tema 13. 3ak0HOMEPHOCTH H3MEHYNBOCTH
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B3aumoneiictBue reHoruna W cpeasl  npu  (GOpMHUpPOBAHUM  (PEHOTHIA.
N3menunBocTh mnpu3HakoB. KadecTBEHHBIE M KOJIMYECTBEHHBIE MNPHU3HAKU. Buael
M3MEHYMBOCTH: HEHACIICICTBEHHAS U HACIEACTBECHHAS.

MonudukanmonHas  uU3MeH4YMBOCTb.  Ponb  cpempl B (popMHpOBaHUU
MoaupukanmoHHoN u3MeHuuBocTH. Hopma peakuuu npusHaka. BapuainmoHHbI psan u
BapuanronHas kpusas (B. Moranncen). CBoiicTBa Moau(pUKaIMOHHON U3MEHYHBOCTH.

['enHoTnnunueckass HW3MEHYMBOCTh. (CBOWMCTBA TE€HOTHUIMWYECKON HM3MEHUYMBOCTH.
Bunbl reHoTHIIMYECKON N3MEHUYMBOCTU: KOMOMHATHBHAS, MyTallMOHHAs!.

KomOunatuBHas wu3MeHYMBOCTHL. Melo3 W TOJIOBOM TMpoOIecCC — OCHOBA
KOMOMHATUBHOM HW3MEHUYMBOCTU. PoJb KOMOMHATHMBHOW H3MEHYMBOCTH B CO3JIaHUU
TeHEeTHUYECKOro pa3Hoo0pas3us B Ipeienax 0JHOro BUJIA.

MyTannonHas U3MEHYMBOCTb. BUIbI MyTanuii: F€HHbIE, XPOMOCOMHBIE, TEHOMHBIE.
CnoHTaHHBIE M MHIYIIUPOBAHHBIE MyTalMu. SIIepHbIE U HUTOIUIA3MAaTUYECKUE MYTAlLUH.
ComMarnueckue u mosioBble MyTauud. [IprunHbl BOZBHUKHOBEHHS MyTanuil. MyTareHsl u
WX BIUSHUE HA OpPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOTO IIpolecca. 3aKoH
TOMOJIOTHUECKHX psAIOB B HacneacTBeHHoM n3meHunBoctu (H.W. BaBunos). Buesnepnas
M3MEHYMBOCTD U HACIEICTBEHHOCTb.

Onucenemuka u 3MUEHOMUKA, POJIb INULEHEMUYECKUX (AKMOPOo8 8 HACIe008aHUU
U UBMEeHYUBOCU (heHOMUNUYECKUX NPUSHAKOB ) OPSAHUSMOB.

JdeMoHcTpanumn

[Toprpetsr: I'. ne ®pu3s, B. Uoranucen, H. 1. BaBuios.

Tabmue! 1 cxembl: «Buasl usMeHUUBOCTHY, « MoaudukamoHHas U3MEHYUBOCTDY,
«KomOuHaTHBHAs HW3MEHUMBOCTH», «Meio3», «OmnonoTBopeHue», «l eHeTnyeckue
3a00JIeBaHUsI YeIO0BeKay, « Buapl MyTaruii».

O6opynoBaHue: KUBbIE U repOapHbIe SK3EMIUISIPbl KOMHATHBIX PAaCTeHHUH, pUCYHKU
(dboTorpadun) KUBOTHBIX C pa3IMUYHBIMU BHIaMH U3MEHUNBOCTH.

Jlabopatopnasi pabdora «lccinegoBanue 3aKOHOMEPHOCTEH MOIUMDUKAIIMOHHOMN
U3MEeHUYNBOCTH. [locTpoeHne BapralilmoOHHOTO psAJla U BAPUALIMOHHOW KPUBOID.

IlpakTnueckass  pabdora «Mytanuun y  1gpo3odunsl  (Ha  TOTOBBIX
MUKpOIIpenapaTax)».

Tema 14. I'eHeTnka 4enoBeka

Kapuotun wuyenoBexka. MexayHapogHass @porpaMMa HCCIEJOBaHUS TIE€HOMA
yernoBeka. MeToapl M3yueHUsi TeHETUKH 4YeJIOBEKa: T'€HEaJOTWYEeCKUl, OIM3HEIOBbIH,
UUTOT€HETUYECKUM,  MOMYJSLUOHHO-CTATUCTUYECKUH,  MOJIEKYJSIPHO-T€HETUYECKH.
CoBpemMeHHOE onpeeeHue reHOTHMA: MIOJIHOTEHOMHOE CEKBEHHUPOBAHUE,
FEHOTUIIUPpOBaHWE, B TOM uuciae ¢ mnomouipto I[II[P-anamu3a. HacnenctBeHnHbie
3a0oseBaHMsl ueloBeKa. ['@HHble W XpPOMOCOMHBbIE OoJie3HM uenoBeka. boiesHu c
HACJIEICTBEHHON IIPEIpaclOiIOKEHHOCThIO. 3HAYEHUE MEJULMHCKON TE€HETHKU B
NPEeJOTBpAIIEHUHM W JICUEHUM TIEHETHMYeCKuX 3abosieBaHuil dyenmoBeka. Menuko-
TreHETHYECKoe KOHCYyIbTUpOBaHHE. CTBONOBbIE KIETKH. [loHATHE «TEHETHUYECKOro
rpy3a». OTHYECKUE AaCHEKThl HCCIEIOBAHWM B OOJNACTH pPEIAKTUPOBAHUS TEHOMA U
CTBOJIOBBIX KJIETOK.
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'enetnyeckue  ¢GakTOpbl  TMOBBINIEHHOW  YYyBCTBUTEIBHOCTH  4YEJIOBEKAa K
(dbu3MYecKOMy UM XUMHUYECKOMY 3arpsi3HEHHIO OKpy»Karomied cpenbl. ['eHetmyeckas
MPEIPACIION0KEHHOCTh YEJIOBEKA K MMATOJIOTHSM.

JdemMoHcTpanuu

Tabmuubpl u cxembl: «Kapuotun dyenoBeka», «MeToabl HU3Y4YEHUSI TE€HETUKHU
YyesoBeKay, «I eHeTnueckue 3a00IeBaHUs YEIOBEKay.

IIpakTHyeckas padora «CocTaBlIeHHE U aHAJIN3 POJOCIOBHONY.

Tema 15. Cesnexuusi Opranu3zmMoB

JloMecTukamuss ¥ ceneKkuusa. 3apOoKICHHE CEIEKIUH U TOMeCTUKaluu. YueHnue H.
. BaBunosa o LlenTpax mpoucxoxaeHus 1 MHOrooOpasusl KyJIbTYpPHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3JaHWHM COPTOB PACTEHUU M MOPOJ >KUBOTHBIX. COPT, MOpPOAA, IITAMM.
3aKOH TOMOJIOTMYECKUX PSAJIOB B HacliencTBeHHOW m3meHunBocTu H. WM. BaBumosa, ero
3HAUYCHHE JJIs1 CETIEKIIMOHHON PaOOTHI.

Metoasl  cenekiMoHHOM paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBBIM U
WHIUBHUAYaTbHBIN. DTanbl KOMOMHAIIMOHHON ceNleKIuu. VcnpiTanue mponu3BoAUTeNeH 1Mo
nmoToMcTBY. OTOOp MO TEHOTHUIY C TTOMOIIBIO OIIEHKH (DEHOTHUIIA TOTOMCTBA U OTOOP IO
TE€HOTHUITY ¢ nmomolibio aHanu3a JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METO]l CEJICKIIMOHHON paboThl. PagnanoHHbii 1
XUMUYECKUM MyTareHe3 Kak HMCTOYHHUK MYyTallMil y KyJbTYPHBIX ()OpPM OpPraHu3MOB.
Hcnonb3oBaHne TeHOMHOTO peNaKTUPOBaHUS M MeTon0B pekoMOuHaHTHBIX JIHK mms
NOJIyYEHUSI HCXOJHOIO MaTepuaia Jisl CENEKLHH.

[Tonyuyenne nonumionaoB. BuyTpuBumgoBas rubpuanzauusa. biuskopoacTBeHHOE
CKpelmuBaHue, uiau HHOpuAMHr. HepoacTBeHHOEe CKpellMBaHHWE, WIH ayTOPUAUHT.
I'erepo3uc m ero mpuuumHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtnanéHHas
rubpuanzamus. [lpeogonenue Oecrmonus MEXKBHUIOBBIX THOpHAOB. JlocTkeHUs
CEJIEKLIMU PACTEHUM U )KUBOTHBIX. «3€1EHAS PeBONIOYUSLY.

CoxpaHeHue U U3y4YEHUE T€HETUYECKHUX PECYpPCOB KYJIbTYPHBIX PACTEHUH U HUX
IUKUX pOAMYEH sl CO3JaHUs HOBBIX COPTOB M THOPHUIOB CEIBCKOXO3SIHCTBEHHBIX
KyIbTyp. M3yuenue, coxpawenue u yYnpaeieHue 2eHemudecKumu  pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX — JCUBOMHLIX 8  YensaX  YIY4uleHUs.
CYWecmsyrouux U Cco30aHUsi HOBbIX NOPOO, JAUHUL U KPOCCO8, 8 MOM uucie ¢
NpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHLIX UCCIe008AHUU, NepedosviX uoel u
NepCneKmuHbIX MexHOI02Ul.

JdeMoHCcTpamumn

[Toptpersi: H. M. BaBwio, M. B. Mwuuypun, I'. JI. Kapneuenko, II. II.
Jlyxpanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuielr u cxembl: «L[eHTpPBI MPOUCXOXKICHUS U MHOTO00pasus KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTMYECKMX PSJ0B B HACIEACTBEHHOW W3MEHUYHBOCTHY,
«Metoap! cenekiumy, «OtnanéHHas rudpunusamnus», «MyrareHes.

Jlaboparopnasi padora «/I3yueHue cOpTOB KyJbTYpPHBIX PACTEHHII M MOPOJ
JOMAIIIHUX KUBOTHBIX).

Jlaboparopnas padora «/3yueHue METOJ0OB CEIEKIINHU PACTCHUIN.
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IIpakTHyeckas padora «IIpuBuBKa pacTeHHID.

Ikcekypeusi «OCHOBHBIE METOJIBI U JOCTHXKEHUS CEJIEKIIUU PACTEHUN U KUBOTHBIX
(Ha CeNEeKUMOHHYIO CTaHIUIO, MJIEMEHHYI0 (EepMy, COPTOMCHBITATENbHBIA yYacTOK, B
TEIJTMYHOE XO3SMCTBO, B 1a0OPATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».

Tema 16. buorexHos10rusi 1 CHHTeTHYECKA OMOJIOTUA

OOBEKTHI, HCTIOJIb3yeMbIe B OMOTEXHOJIOTHH, — KJIETOYHBIE U TKAaHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBI, UX XapaKTEepUCTUKA. TpaguiimoHHas OMOTEXHOJIOTHA: XjIeboreueHue,
MOJIyYeHHE KHCIIOMOJIOYHBIX MPOIYyKTOB, BHHOJEINE. MHUKPOOHOTOTHYECKUI CHHTES.
OOBEKTBI MUKPOOMOJIOTHYECKUX TeXHoJorui. IIpousBoAcTBO Oeika, aMHUHOKHUCIOT M
BUTaMHHOB.

Co3gaHue TEXHOJOTHMM M HMHCTPYMEHTOB LEJCHANPABICHHOTO WM3MEHEHUS U
KOHCTPYMPOBAHUSI T€HOMOB C LEJIbI0 MOJYYEHUS] OPraHU3MOB M MX KOMIIOHEHTOB,
CoJIepKaIIuX HE BCTPEUAIOIIUECS B MPUPOAe OMOCUHTETUYECKHUE MYTH.

Knerounas wuHxeHepus. MeToabl KynabTypbl KJIETOK M TKaHEW pPACTEHUH U
®uBOTHBIX. KprobGanku. ComaTnueckas THOpUAM3AIAS U COMAaTUUYECKUI IMOpHUOTECHES.
Hcnonb3oBaHue ramioujioB B CEIEKIUU pacTeHUil. [lonyueHue MOHOKIOHANbHBIX
anmumen. Mcnonv3oeanue MOHOKIOHAILHLIX U HOTUKIOHAILHBIX AHMUmMeNl 8 MeOuyuHe.
HckyccTBeHHOE  OMIOAOTBOpPEHUE. PEKOHCTpYKIUs SMUEKIETOK W KJIOHUPOBAHUE
KUBOTHBIX. MeTo TpaHCIUIAaHTAllUM SAEP KICTOK. TexHonoz2uu  0300p06ieHuUsl,
KYIbMUBUPOBAHUsL U MUKDPOKIOHANLHO20 — DA3ZMHONCEHUS — CEeNbCKOXO3AUCHMBEHHbIX
KyIbmyp.

XpomMocOMHasi M TeHHas WHXeHepus. VICKycCTBEHHBIM CHHTE3 T€Ha U
koHCcTpyupoBanue pexkomOuHanTHeix JHK. Cozdanue mpanceennvix opeanuzmos.
JIoCTH>KEHUsI U MEePCHEKTUBBl XPOMOCOMHOM U T€HHOW WH)KEHEPHUH. DKOJIOTMYECKUE U
ATUYECKHE MPOOIEMbI T€HHOW MHXKEHEPHH.

Menunuackue OunorexHosoruu. IloctreHoMHas mmdpoBas wmeaunuHa. [IL[P-
JIMarHoCTHKa. MeTaboJOMHBIN aHajIu3, TeHOICHTPUYECKUN aHaIu3 MpPOTeoMa uYejIoBeKa
JUISL OLIEHKU COCTOSIHUSL €ro 3J0poBbi. Mcmonb30BaHME CTBOJOBBIX KJIETOK. TaprerHas
Tepanus paka. 3D-Ouommxkenepuss g pa3paboTku  (GyHIaMEHTaJIbHBIX OCHOB
MEJUIUHCKUX TEXHOJIOTUHM, CO3AaHUSl KOMIUIEKCHBIX TKAaHEW COUYETAHHEM TEXHOJIOTUM
TPEXMEPHOTO OMONPUHTHHTA | ckapdonauHra  muIS penieHus 3a1au
MEPCOHAIN3UPOBAHHON MEIUIUHBI.

Coznanue BEKTOPHBIX BAKIMH C IENbI0 O0eCrieueHuss KOMOMHUPOBAHHOM 3alUThI
oT BO30yIuTENeH OPBU, YCTaHOBJICHUE MOJIEKYJISPHBIX MEXaHU3MOB
dbynkuuonupoBanus PHK-comepkammx BHUPYCOB, BBI3BIBAIONIMX 0CO0O OMAaCHbBIE
3a00JIeBaHUSI YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpannu

Tabmuner u cxembl: «lcronb3oBaHME MHKPOOPTaHM3MOB B MPOMBIIUICHHOM
MpOU3BOACTBEY, «Knerounas nHxxeHepus, «I eHHass HHKEHEPUs».

JlabopaTopHas pa6ora «/3yueHrne oObeKTOB OMOTEXHOJIOTHI.

IIpakTnueckas padora «IloayuyeHne MOJOYHOKHUCIIBIX TPOTYKTOBY.
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Okckypcusi  «buorexHomorus —  BaXKHEWIas  MPOW3BOAWTENbHAS  CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE TPOU3BOJICTBO).

11 KUIIACC

Tema 1. 3apokaeHue U pa3BUTHE IBOJTIONMUOHHBIX MPeICTABJICHUI B 0MOJI0THU

OpomonmonHas teopus Y. [lapsuHa. [Ipeanocsuiki BOZBHMKHOBEHHS JapBUHU3MA.
Kunsnp n HayuHas nestenbHOCTh Y. /lapBuHa.

JBuxymue cuiabl 3Bodonuu BUIOB 1o Y. [lapBuHy (BbICOKass MHTEHCHBHOCTH
Pa3MHOXKEHUsI OPTaHU3MOB, HACJIEJICTBEHHAs N3MEHYMBOCTh, OOpb0a 3a CyIIeCTBOBAHHE,
€CTECTBEHHBIA U UCKYCCTBEHHBIH OTOOD).

Odopmnenue cunternueckor Teopun sBomonuu (CTD). HelitpanpHas Teopus
sBomonK. COBpeMEHHas SBOTIOIMOHHAS OMOJIOTHS. 3HAYEHHUE SBOJIIOIMOHHON TEOPUU B
(hopMHUpPOBaHUU €CTECTBEHHO-HAYYHON KapTUHBI MUDA.

JdemoHcTpannu

[Toptpetsl: Apucrorens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K. KroBbe,
Y. Hdapsun, C. C. YerBepukos, 1. W. llImaneraysen, [Ix. Xonnein, . K. benses.

Tabmuupr u cxembl: «Cuctema >xuBoil nipupoasl (mo K. Jlunnew)», «JlectHuna
KUBBIX cymecTB (mo Jlamapky)», «MexaHusMm (HopMHUpPOBaHUS MPUCIIOCOOTICHUN Yy
pactenuii u xkuBOTHbIX (mo Jlamapky)», «Kapra-cxema mapmipyTta mytemectBust Y.
HNapsunay, «Haxonku Y. lapBuna», «Dopmbl 00pbObI 3a cymiecTBoBaHue», «Ilopoabl
ronyOei», «MHoroobpasue KyJabTypHbIX (opm kamycte», «llopojbl JoMamHux
KUBOTHBIX», «Cxema oOpa3oBanusi HOBbIX BHAOB (mo Y. [apBuny)», «Cxema
COOTHOUIEHUS IBWXKYIIUX CHUJI 3BOJIOUUN», «OCHOBHBIE IOJIOKEHUS CHHTETUYECKOMN
TEOPHUU IBOJIIOLIUANY.

Tema 2. MUKPO3BOJIIONNS U €€ Pe3yJIbTaThl

[Monmynsiiust kak »yeMeHTapHas eAuHuUa HBOMIOUUU. COBPEMEHHBIE METOJIbI
OLICHKH T€HETHYECKOTro pa3Hoo0pasus U CTPYKTYphI nonynsuuid. Mi3smenenue reHodouga
NOMYJIALIMM  KaK 3JIEMEHTAPHOE HBOJIIOLMOHHOE SBJEHHUE. 3aKOH TE€HETHYECKOTO
paBHOBecus k. Xapau, B. BaiinGepra.

DOnemeHTapHbIe (HAKTOPHI (ABMKYIIUE CUIIBI) ABOJIONHMHA. MyTallmOHHBIN Ipoliecc.
KomOunatuBHass u3MeHuuBOCTh. [Jlpelid TeHOB — chydyailHble HEHaNpaBJICHHbIC
W3MEHEHHUS 4YacToT aiened B momymsmusx. Oddext ocHoBarens. Ighgexm
OymuLnoyHo2o eopaviuika. CHUdMCEHUE 2eHemUYecKo20 pa3HooOpasus. HNPUYUHbL U
cneocmsus. Ilposenenue sghghexma Opetiha cenos 6 OONLWUX U MATBIX NONYAAYUSIX.

Murpanuu. N3omsus MIOITYJISILIAI: reorpaduueckas (mpocTpaHCTBEHHAs),
O6uonorudeckas (pernpoyKTUBHAS).

EcrecTBennniii  orGop — Hampamistoumii  ¢dakrop aBomonun.  Dopmbl
€CTECTBEHHOTO otOopa: JBIDKYITUH, CTaOUITU3UPYIOIIIHIA, pa3phIBAOIIHIA

(mu3pyntuBHbIA). [lomoBoit orGop. BO3HHMKHOBEHHME H  SBOJIONUS  COIHAIBHOTO
MOBEACHUS JKUBOTHBIX.
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[IpucnocobmeHHOCTD OpraHu3MOB KaK pe3yJibTar MHUKPO3BOJIIOLUH.
Bo3nukHoBeHue mnpucnocobiieHnii 'y opraHu3mMoB. Apomop]o3sl U HUIHOATANTAIUU.
[Ipumepbl MpUCHIOCOOSEHUH Yy OpraHu3MOB: MOP(OJOruYecKue, (GpU3NOIOTUYECKUE,
OMoxuMHUYECcKHe, oBeeHIeckrue. OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero «kpurepuum U cTpykTypa. BumooOpasoBaHume Kak — pe3ynbTar
MUKpodBoonnn. M3omsamnus — kimoueBoit (akTop BumooOpazoBanus. [yt u cnocoOs
BH1000pa30BaHUS: aJIONaTPUIECKOE (reorpaduueckoe), CHUMITAaTPUYECKOE
(aK0JIOTHYECKOE), «MTHOBEHHOE» (MOJUIUIOUIM3aIus, Tudpuausamnus). auTenprHoCTh
ABOJIIOLIMOHHBIX MTPOLIECCOB.

Mexanu3mbl popMUpPOBaHUS OMOJIOTMYECKOTO Pa3HOO0pas3usl.

Ponb sBomtonmoHHoN Ouosiornu B pa3pabOTKe HAyYHBIX METOJOB COXpaHEHUs
OnopazHooOpa3usa. MHUKPOIBOIIOIMSA ¢ KOIBOJIOIHUSA TMapa3uTOB M HMX XO3SEB.
Mexanu3msbl GOpMUPOBAHUS YCTOMUMBOCTH K aHTHOMOTHKAM U CIIOCOOBI OOPHOBI ¢ HEH.

JdemMoHcTpanuu

[Toptpersr: C. C. YerBepukos, J. Maiip.

Tabmunpl u cxeMbl: «MyTallMOHHAs U3MEHYUBOCTBY, «[lonmynsnoHHas CTpyKTypa
Buja», «Cxema mposiBlieHuss 3akoHa Xapau—BaitnOepra», «JIBuwxkyuiue cuibl
IBONIIOIMKY,  «DKOJIOTMUYECKass  M30JSLMS  TMONyJIAlUM  ceBaHCKOW  (openny,
«l'eorpadguueckass M3OJSMSA JMCTBEHHUIIBI CUOMPCKOW W JMCTBEHHUIBI JIaypCKON»,
«IlomyNngaMOHHBIE BOJHBI YHUCJICHHOCTH XHUIIHUKOB U JKepTB», «Cxema AelcTBus
€CTeCTBEHHOro oTOopay», «DopMmbl OOpbOBI 3a cylecTBOBaHUE», «WHIycTpuanbHbBIN
MenaHnu3my, <«KuBble wuckonaembiey, «IloKpoBHTENbCTBEHHAs OKpacka >KHUBOTHBIXY,
«IIpenynpexpamomas  OKpacka  KUBOTHBIX», «DHU3MOIOTHYECKHE  aJanTalumny,
«IIpucnoco6IeHHOCTh OPraHU3MOB U €€ OTHOCUTENbHOCTBY, «Kpurepuu Bunay», «Buabl-
nBoiHuKMY», «CTpykTypa Buaa B mnpupoae», «CrnocoOsl BUA00Opa30BAHUSI,
«['eorpadguueckoe BHUAOOOpazoBaHME TPEX BUJOB JAHJBIIIEH», «DKOIOTUYECKOE
BU000pa3oBanue BUAOB cHHHI, «[lomumiuounsl pactenuity, «KamycTtHo-penedHblit
THOPHUI.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, 4Yydella MNTHUIl U
3Bepell ¢ MpUMEPAMH PA3TUYHBIX MPUCIIOCOOTIEHUM, dydena MTHUI[ U 3Beped pa3HbIX
BUJIOB, TepOApUU paCTeHUN OJIIM3KUX BUAOB, 00PA30BABIINXCS PA3TUYHBIMU CIIOCOOAMH.

JlaGopaTopnasi pa6ora «BrisiBIeHHE N3MEHYUBOCTH Y 0COO€H OHOTO BHJIA».

JlaGopaTopnasi padora «lIpucnocoOneHuss OpraHU3MOB U WX OTHOCHTEIbHAs
11e71eCO00Pa3HOCThY.

JlaGopaTopnas pab6ora «CpaBHEHHE BUJIOB IO MOP(OJIOTHIECKOMY KPUTEPHIOY.

Tema 3. Makpo3BoJiiouns 1 eé pe3yJibTaThl

Mertoabsl u3ydeHUss MakKpol’BOMIOUUU. [lameoHTOlOrMuecKkue MeToAbl H3yUEeHHS
sBostonuu. [lepexonnsie GopMbl U HUIOTEHETUUECKHE PSIIbI OPTaHU3MOB.

buoreorpaduueckre meroasl uzydenus 3ostoruu. CpaBHeHnue ¢Giopsl U (ayHbl
MaTEepPUKOB U OCTPOBOB. buoreorpaduyeckue obnmactu 3emiu. Bumsl-sHaemMukud u
PEIUKTHIL.
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OMOpPHOJIOTHYECKUE M CPAaBHUTEIBHO-MOP(OJIOTMYECKHE METOJIbl HM3y4YeHUs
IBOMIOUMH. ['eHeTMdecKkne MeEXaHU3Mbl DBOJIOLMM  OHTOI€HE3a M IOSIBJICHHUSA
ABOJIIOLMOHHBIX HOBIIECTB. ['OMOJIOTMYHBIE M aHAOTHYHBIE OpraHbl. PynuMeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO-TEHETUUECKUE, OMOXUMHUUYECKIE U MAaTEeMAaTHUYECKUE
METO/Ibl U3y4EeHUS 3BOTIOLMH. ['oMosiornuHbie reHsl. COBPEMEHHBIE METOIbI TIOCTPOCHHUS
(UIOreHETHYECKUX JEPEBBEB.

XpOMOCOMHBIE MYTAllMH U 3BOJIOLMS TEHOMOB.

O6mue 3akoHOMEpHOCTH (TIpaBWia) OBOMIOUUU. [Ipunyun cmeHvl @QYHKYUI.
HeoOpatumocts »3Bomouuu. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
9BOJIIOLINH.

JdemMoHcTpanuu

[Toptpetsrl: K. M. bap, A. O. KoBanescknii, ®. Mromnep, 3. ['ekkens.

Tabmuubpl U cxembl: «DWIOTEHETHYECKUM PAT  JIOMAAN», «APXEONTEPUKC),
«3Bepo3yOnie sepbl», «Cteronedans», «Punnoputen, «CeMeHHbIE MarnoOpOTHUKWY,
«buoreorpadpuyeckue 3086 3emiuny, «Jlperip koHTHHEHTOBY, «PenukTe», «HauanbHbie
CTaauu SMOPHOHAILHOTO Pa3BUTHS TMO3BOHOYHBIX JKUBOTHBIX», «l'OMojoruuHeie u
aHAJIOTMYHbIE OpraHb», «PynIuMeHTh», «ATaBU3MBDY, «XPOMOCOMHbBIE HaOOPbI
YyeloBeKa M IIMMIaH3e», «[JaBHble  HampaBieHuss  JIBoionun»,  «Ooue
3aKOHOMEPHOCTHU JBOJIIOLIMM.

O6opynoBaHue: KOJUJIGKIIMM, TepOapuu, MYJSDKM  MCKONAeMbIX  OCTaTKOB
OpraHuU3MOB, MYJISDKA T'OMOJIOTUYHBIX, AHaJOTUYHBIX, PYJUMEHTapHBIX OpPraHOB U
aTaBU3MOB, KOJUIEKLIIUM HACEKOMBIX.

Tema 4. [Ipoucxo:xaenne U pa3BuTHe )KU3HU HA 3eMJie

HayuHble runoressl NpoucXoxkaeHus XU3HU Ha 3emiie. AOMoreHes U maHCcIepMusl.
JloHay4HblE TPEACTABICHHUS O 3apOXKICHUU HKM3HM (KpeauunoHu3M). ['umotesa
IIOCTOSIHHOTO CaMO3apOKJICHUs JKU3HU U €€ ompoBepkeHue onbitamu O. Pegu, JI
Cnamnannany, JI. [Tactepa. [IpourcxoxieHue >kM3HU ¥ aCTPOOHOIIOTHSL.

OcHOBHBIE H3Tanbl HeOpraHW4eckoi HsBoitouuu. IlmanerapHas (reojmoruyeckas)
HBOMIIONMS. XUMHUYECKas HBOMIONHSA. AOUOTEHHBIM CHHTE3 OpraHMYECKHX BEIIECTB W3
Heopranndeckux. Omeir C. Mwumepa u I. FOpu. OOpazoBaHue mOIMMEPOB U3
MoHoMepoB. KoarepBarnas runore3a A. M. Onapuna, runore3a mepBUYHOro OylibOHA
Jx. Xonaeitna, reHetudeckas runoresa I'. Mémnepa. Pu6osumsr (T. Uek) u rumotesa
«vupa PHK» V. T'unbepra. ®opmupoBanrne MeMOpaH U BOZHUKHOBEHHE MTPOTOKIIETKU.

Uctopus 3emnun u metonpl €€ u3yueHus. lckomaemble opraHMYecKHE OCTaTKH.
I'eoxpononoruss u €€ wmertonpl. OTHOCHUTENbHAasE W aOCONIOTHAs TE€OXPOHOJOTHSI.
I'eoxpoHonOrHUeckas nikaga: 30Hbl, 3pbl, IEPUOIbI, FSTOXHU.

Hauanbneie stansl opranmuyeckoil sBomronuu. [losBieHne u 3BOSIIOLMS TEPBBIX
KJIETOK. DBOJIONUST MeTaboiau3Ma. Bo3HHKHOBeHHE MepBhIX dKkocucTteM. COBpeMEHHbBIE
MUKpOOHBIE OMOIIEHKM KaK aHAJIOr MEepBBIX Ha 3emuie coobmecTtB. CTPOMATOIUTHI.
[IpokapuoThl ¥ 3yKapuOTHI.
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[Ipoucxoxnenue 3ykapuoT (cUMOMOreHe3). OBOJIIOLMOHHOE MPOUCXOXKICHUE
BUpPYCOB. lIponcxoIeHne MHOTOKJIETOYHBIX OpPraHM3MOB. BO3HHMKHOBEHME OCHOBHBIX
TPYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE dTambl JBOJIOIUU BBICIIMX pacTeHuil. OCHOBHBIE apoOMOP(O3bI
pactenuid. Beixon pacrenuid Ha cymry. [losiBiaeHrne COpOBBIX pAacTEHUUA M 3aBOCBAHHE
nmu cymu. CemenHble pactenus. [IponcxoxieHne nBETKOBBIX PACTCHUM.

OCHOBHBIE 3Tanbl 3BOJIONUM KUBOTHOro wmupa. OCHOBHbIE apoMop(o3bl
KUBOTHBIX. Benjackas (ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX THIIOB.
IlepBeie  xopmoBble xKUBOTHBIE. JKW3HB B BOJAE. OBOJIONUA MO3BOHOYHBIX.
[Tpoucxoxnaenune ampuobuii u pentunuit. [IpoucxoxaeHne MIICKOMUTAONIMX U TTHIIL.
[Mpuanun xmroueBoro apomopdosa. OcBoeHHE OECIO3BOHOYHBIMU M IO3BOHOYHBIMU
KUBOTHBIMU CYIIIH.

Passutne xu3HM Ha 3emiie MO 3paM M MEPUOJAM: apXeW, IPOTEpPO30H, Maaeo30M,
Me3030H, KaiiHOo30HM. OOIas XapakTepUCTHKa KJIuMaTa U TE€O0JOTHYECKHX IMPOIECCOB.
[TosiBneHMe M pacuBeT XapaKTEPHBIX OPraHU3MOB. YTJeo0pa3oBaHHE: €ro YCIOBHUS U
BJIMSIHUE HA Ta30BbIH COCTaB aTMOCHEPHI.

MaccoBble BBIMUpPAHUSI — 3JKOJOTHMYECKHE KpU3UCHl mpouuioro. IlpuunHbl 1
CIEICTBUSL MAcCOBBIX BbIMHUpaHHUWA. COBPEMEHHBIM DKOJIOTMYECKUNA KPHU3UC, €r0
ocobenHoctu. [Ipobaema coxpanenusi 6nopa3HOOOpa3us Ha 3eMIie.

CoBpemeHHasi cucTteMa oOpraHudeckoro wmwupa. I[IpuHOUMIBI KiIaccUpUKalUu
opranu3mMoB. OCHOBHBIE CUCTEMATHYECKUE IPYIIIBI OPTaHU3MOB.

JdeMoHcTpanumn

[Toptpersr: ®@. Penu, JI. Cnamwnannanu, JI. Ilactep, WM. WM. Meunukon, A. .
Omnapun, JIx. Xongein, I'. Mémnep, C. Mumnep, I'. FOpu.

Tabmuupl u cxembl: «Cxema ombiTa @. Pemn», «Cxema ompita JI. Ilactepa mo
U3YUYEHUIO CaMO3apoXXaeHus: xu3Hn», «Cxema onbita C. Mwmmepa, I'. FOpu», «3Irtansl
HEOpraHWYeCcKoW HBomouun», «l'eoxpoHonmornueckas mkana», «HayanbHble >Tarbl
OpraHuueckor HBomoIun», «Cxema 00pa3oBaHUS AYKapUOT MYTEM CHUMOHOTEHE3a»,
«Cuctema xuBod mnpuponab», «CTpoeHue BUpYyca», «APOMOP(O3bI PACTCHUID,
«Punnodute», «OIHOKIETOUYHBIE BOAOPOCIH», «MHOTOKIETOUYHBIE BOJOPOCIHY,
«Mxm», «IlannoporHukm», «l onoceMeHHble pacTeHus», «OpraHbl IBETKOBBIX PACTEHUID,
«Cxema pa3BUTHUS KUBOTHOTO MHUPa», «Apomopo3bl XKMBOTHBIX», «lIpocTeiitmmey,
«Ku1eyHononocTHeIE, «Ilnockue YEpBU», «HUneHucToHoruey, «PbI0BIY,
«3emHOBONIHBIEY, «lIpecmbikatomuecs», «lltuuby, «Mnexkonuratomue», «Pa3Butue
JKA3HU B apXEMCKOM 3pe», «Pa3BuTue )XU3HU B MPOTEPO3OUCKOMN 3pe», «Pa3BuTHE KU3HU
B MAJEO30MCKON 3pey, «Pa3BuTHe XKU3HM B ME3030MCKOM 3pe», «Pa3BuTHhe KU3HU B
KaitHO30icKOM 3pe», «CoBpeMeHHasi CUCTEMa OPTaHUYECKOTO MUPay.

O6opynoBanue: repbapuu pacTEHUIN Pa3IUYHBIX OT/EJIOB, KOJUICKIIMH HACEKOMBIX,
BJI&KHBIE TpENapaThl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUU HIIJIOKOXKUX,
CKEJIETHI MTO3BOHOYHBIX XKMUBOTHBIX, Uydesa NTULl U 3BEPEH, KOJUIEKIIMU OKaMEHEIOCTEN,
MOJIE3HBIX UCKOIAEMBIX, MYJISIKH OPTaHHYECKHX OCTATKOB OPraHU3MOB.
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Bupryanbnas nadoparopHas padora «MoaenupoBanue onbiToB Mumiepa—tOpu
[0 M3yYEHHIO aOHWOreHHOI0 CHUHTE3a OPraHMYECKUX COEIMHEHUH B TIEPBUYHOMN
atMocdepe».

Jlaboparopnas padora «/3ydyeHue u ONnMcCaHWE WCKOMAEMBIX OCTAaTKOB JIPEBHUX

OpPTaHU3MOBY.
IIpakTnueckas padora «/3ydyeHne ocoOEHHOCTEW CTPOEHHUS PACTEHUN Ppa3HBIX
OTJIEJIOBY.
IIpakTuyeckas padora «/3yuyeHne OCOOCHHOCTEH CTPOEHUS TO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. IIpoucxoxaenue ye10BeKka — aHTPOIOreHe3

Paznener u 3apaun anTponosiorud. MeToabl aHTPOIOJIOTHH.

CraHOBJICHME TIPEACTABICHUNM O MPOUCXOXKICHUU YeJlOBEKa. PenurunosHbie
BO33peHUs. COBPEMEHHBIE HAYYHBIE TEOPHUHU.

CX0acTBO 4eNoBEKAa € JKUBOTHBIMU. (CUCTEMATHYECKOE TMOJIOKEHHUE YEJIOBEKA.
CBUIETENHCTBA CXOJICTBA YEJOBEKA C KUBOTHBIMH: CPaBHUTEIBHO-MOP(OJIOTHUECKUE,
aMOpHoTIoTHYECKHE, (HU3UO0JIOr0-OMOXUMHUYEeCKHe, MoBeAcHUecKrue. OTINYusl YeloBeKa
OT >KMBOTHBIX. [IpAMOXOXJICHNE W KOMIUIEKC CBSI3aHHBIX C HHM MpU3HAKOB. Pa3zBuTue
TFOJIOBHOTO MO3ra U BTOPOU CUTHAJIbHOM CHCTEMBI.

JBuxyime cuibl  ((akTopbl) aHTPOIOTeHe3a: OWOJIOTMYeCKHe, COLMANIbHBIE.
CooTtHomieHre OMOJIOTMYECKUX U COLMAaIbHBIX ()aKTOPOB B AaHTPOIIOT€HE3E.

OcHOBHBIE CTaJMM aHTpOINOreHe3a. PaHHHME 4YeloBEKOOOpa3Hble OO0E3bSHbI
(TIpOKOHCYJIBI) W PaHHUE TOHTHABI — OOIIME MPEIKH YEeIOBEKOOOPa3HBIX 00€3bSH U
JOJIel. ABCTPAJIONUTEKH — JBYHOTME IpEeNKu JroAeil. YUenoBeKk yMenblil, IEepBbIe
M3TOTOBJICHUSL OpYIHMH Tpyla. UeloBEeK MNpSIMOXOASIIUM W TEPBBIM BBIXOH JIKOJEU 3a
npenensl Adpuku. YenoBek reiaensOeprckuii — oOMmM MpenoK HeaHAepTaTbCKOTO
YEJIOBEKA U YEJIOBEKA pa3yMHOro. YenoBeK HEaHAepTaabCKUI KaK BUJ JIFOJIEH XOJIO0IHOTO
KiuMarta. YeloBeK pa3yMHBIM COBPEMEHHOIO THIA, IEHUCOBCKUW YEIIOBEK, OCBOCHHE
KOHTHUHEHTOB 3a npeaenamu Adpuku. [lageoreneTuka u najaeoreHOMUKa.

DBOJIOLUSA COBPEMEHHOTO 4YeloBeka. EcTecTBeHHBIH OTOOp B MOMYJALHIX
yenoBeka. MyTalmoHHbBIN Tpoliecc U moauMopdusm. [lomynsiroHHbIe BOJHBI, Apeiid
TeHOB, MUTPALUS U «3PPEKT OCHOBATEISI» B TOMYJIAIMIX COBPEMEHHOT'O YeJIOBEKA.

UYenoseueckue pacel. Ilonatrue o pace. bonpmme pacel:  e€BponeougHas
(eBpasmiickasi), aBCTpajoO-HErpouAHas (IKBAaTOpHUANbHAsI), MOHTOJOUIHAs (A3MATCKO-
aMepukaHckas). Bpems u myTu pacceneHus UeloBeka Mo IulaHeTe. EauMHCTBO
YelloBeYeCKuX pac. HayuHass HECOCTOSATENBHOCTh pacu3ma. [IpucrnocoOneHHOCTh
YeJIoBeKa K Pa3HbIM YCIOBHUSM OKpYXKarolel cpenbl. BausiHue reorpaduyeckoit cpenbl U
npeida reHoB Ha MOPQOJIOTHIO U (DH3HUOJIOTHIO YeIOBEKa.

MexnucuuIIMHaApHbIE METObl B (pU3NYECKON (OMOIOTUYECKON) aHTPOMOJIOTHH.
DBOJIIOIIMOHHAS. AHTPOIOJIOTUS W MAaJCOAHTPOIOJOTUsl YEJIOBEUECKUX TMOMYJISIUN.
buocouuanbHble HcclieOBaHUsS TPUPOJBl  4YesoBeka. MccienoBaHue KO3BOIIOIUU
OMOJIOTUYECKOTO W COITUATBHOTO B UEJIOBEKE.

JeMoHcTpanuu

23



[Toptpersr: Y. [lapBun, JI. JIuku, A. 4. Porunckuii, M. M. I'epacumos.

Tabmuubl 1 cxeMbl: «MeToJIbl aHTPOMOJIOTUNY», «['OJOBHOI MO3r YeIOBEKay,
«YenoBekooOpasHble 00e3bsiHbI», «CKEJIEeT YeI0BEKA U CKEJIeT IMMIaH3e», «PyanMeHTsl
U aTaBU3MbD», «J[BHKyIlIME CHIIbI aHTPOIOreHE3a», « DBOIIOLUOHHOE JPEBO YEIOBEKAY,
«ABcTpanonurex», «YemoBek yMenbli», «YemoBek NpsAMOXOAIMMY, «JleHUCOBCKUM
yenoBek» «Heanmepranpup»y, «KpomanboHub», «lIpeakn yenoBeka», «ITambl
ABOJIIOIINM Y€JIOBEKay, «Packl uenoBekay.

O6opynoBaHue: MyJSDKM OKaMEHEJIOCTEH, MPEeIMETOB MAaTepUajbHOM KyJIbTYphl
MPEIKOB 4YeloBeKa, penpoaykuuu (¢dotorpaduu) KapTUH € MHUDOIOTHUYECKUMH U
OuONeMCKUMU  CIOKE€TaMU  TPOUCXOXKACHHUS  4YeloBeka, ¢ororpaguu  HaxoJ0K
MCKOIAeMBbIX OCTATKOB YEJIOBEKa, CKEJIET YeJIOBeKa, MOJIe/Ib Yeperna yejoBeKa U yepena
HIMMIaH3€e, MOJENIb KHCTH YeJIOBEeKa M KHUCTH IIMMIIAH3e, MOJENM TOopca MpPEeIKOB
YEJIOBEKA.

Jlaboparopnas pa6ora «/3ydeHne oCOOCHHOCTEUW CTPOEHHUS CKEJeTa YeIOBEKa,
CBSI3aHHBIX C MPSAMOXOXKICHUEM.

IpakTuyeckas padora «/3ydyeHre SKOIOTrHUECKUX aJanTalHil 4eI0BeKay.

Tema 6. DJkojormss — Hayka O B3aHMOOTHOIICHUSIX OPraHU3MOB H
HAJ0PraHU3MEeHHBbIX CUCTEM C OKPY Kaloule cpeaou

3apoxxaeHue U pa3BuTHe 3kojioruu B Tpynax A. ['ymGonbara, K. @. Pynse, H. A.
CeBepuona, 3. I'ekkens, A. Tencnu, B. H. CykauéBa. Pa3znenbl v 3a7auu 3KOJIOTHH.
CBs13b DKOJIOTUU C APYTUMHU HAyKaMH.

Metonbl skonoruu. IloneBbie HaOmoAeHHS. OKCIEPUMEHTBI B DKOJOTHUU:
IpUpOIHbIE U JabopaTopHble. MozenupoBaHue B 3KOJOTUH. MOHUTOPUHT OKpY:KaroIIei
Cpebl: JOKaIbHBIN, pETHOHAIBHBIA U TJ100aTbHBIN.

3HaueHHE HKOJIOTMYECKUX 3HAHUW JJIs1 YEJIOBEKA. JKOJOTHUECKOE MUPOBO33pPEHHUE
KaK OCHOBa CBs3eM 4yenoBedecTBa C Mpupogoil. DopmMupoBaHUE HKOJIOTHUYECKON
KyJIbTYPBI U SKOJIOTUYECKON I'PAaMOTHOCTU HACEJICHUS.

JdeMoHCcTpamumn

[Toptpetsl: A. I'ym6oasar, K. ®@. Pynse, H. A. CeBeprios, O. I'ekkens, A. TeHcnu,
B. H. Cyxkaués.

Tabmumer u  cxembl: «Pazmensl skonorumy», «MeTomasl skonorum», «Cxema
MOHUTOPHUHTA OKPYKAOUIEH CPEABI».

JlabopaTopnas padora «/3yueHrne METOJ0B SKOJOTUYECKUX HCCIIEIOBAHUIN.

Tema 7. OpranusmMsbl 1 cpea oOUTAHUS

Okonorudyeckue (HakTOppl U 3aKOHOMEpPHOCTH uX JneictBusa. Kiaccuduxarms
IKOJIOTHUECKHX (PaKTOpOB: abuoTHYecKue, OuoTHUYecKHe, aHTpomnoreHHnie. OOImue
3aKOHOMEPHOCTH JEeHCTBUSL dKojorudeckux ¢akropo. IlpaBuno wmumammyma (K.
Mnpenrens, FO. JIubux). TonepaHTHOCTb. DOBPHUOMOHTHBIE U CTEHOOMOHTHBIC
OpraHU3MBbl.

Ab6uornueckue ¢aktopsl. CBeT kak sKoioruueckuii (axrtop. JleWcTBue pasHbIX
YYaCTKOB COJHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIbl PACTEHUU U
YKUBOTHBIX 110 OTHOIIEHUIO K cBeTy. CUrHaibHasi pojb cBeta. @oTOneprou3m.
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Temnepatypa kak 3kosiorndeckuii paxrop. JlelictBue remnepaTypbl HA OPraHU3MBbI.
[loiikunorepMHble M TOMOWOTEPMHBIE OPraHU3Mbl. ODBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBl.

BnaxHocte kak 3kojormdeckuil  ¢daxtop. Ilpucnocobnenuss pacteHuil K
MoJJepKaHn0 BoAHOro OanaHca. Knaccudukauus pacTeHMid MO OTHOIIEHHUIO K BOJIE.
[IpucnocobneHust KUBOTHBIX K U3MEHEHHUIO BOJHOTO pEXHUMA.

Cpeapl oOuTaHUS OpPraHU3MOB: BOJAHAs, HAa3€MHO-BO3IyIlIHAsA, ITOYBEHHAs,
rNyOMHHAs MOANOYBEHHAs, BHyTpHOpraHu3MeHHas. OU3NKO-XUMUYECKUE OCOOEHHOCTHU
cpen oOuTaHusi opraHu3MoB. [IpucrnocoOneHuss OpraHu3MoB K KU3HU B Pa3HBIX Cpelax.

buonornueckue putmel. BHemHre u BHyTpeHHHE pUTMbL. CyTOYHBIE U TOJUYHBIE
puTMBL. [Iprcnocob1eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBUN KU3HU.

XKuznennole ¢opmbl opraHuzMoB. [loHsTHe o0 ku3HeHHOU ¢opme. Ku3HEeHHbIE
dbopMbl  pacTeHuM: JepeBbsl, KYCTapHUKH, KYyCTapHUYKHA, MHOTOJIETHHE TpPAaBBI,
onHoyieTHUE TpaBbl. JKu3HEeHHblE (OPMBI KUBOTHBIX: THAPOOMOHTHI, TE€OOMOHTHI,
a’3poOuoHTHL. OCOOEHHOCTH CTPOSHUS M 00pa3a KU3HH.

buotnueckue dakropsl. Buapl OMOTHYECKUX B3aMMOJICHCTBUI: KOHKYPEHIIHS,
XUIIHUYECTBO, cuMOuMo3 u ero ¢opmel. [lapasutusm, Koomepauusi, MyTyallu3M,
KOMMEHcaIu3M (KBapTUPAHTCTBO, HaxJieOHHYecTBO). HeTpoduueckue B3anmmoaeiicTBus
(Tommueckue, dopuueckue, dadpuueckue). 3HauyeHHE OMOTHUYECKUX B3aUMOJICHCTBUI
IVl CyIIECTBOBAaHWsS OpPraHM3MOB B cpeae obOutaHus. [IpyMHIMII KOHKYPEHTHOTO
UCKJIIOYCHMUS.

JdeMoHcTpanumn

Tabmuubl u  cxembl: «Okosorudyeckue (axkropb», «CBETOBOH  cHEKTpy,
«OKOJIOTUYECKHE TIpYyNIbl >KUBOTHBIX II0 OTHOLICHHIO K CBeTy», «TemnokpoBHbIE
KUBOTHBIE»,  «XOJIONHOKPOBHBIE  KMBOTHBIE», «DHU3HOJIOTMYECKUE  aJanTaluu
KHUBOTHBIX», «Cpeapl 0OUTaHUs OpraHU3MOBY», «buosornyeckue puTMb, «KH3HEHHBIE
(bopMbl pacTeHui», «OKn3HeHHble bopmbl KUBOTHBIX», «IJKkocucrema
IIMPOKOJINCTBEHHOIO  Jieca», «ODKOCUCTEMA XBOHMHOro Jeca», «llemum mnuranus»,
«XuuHuuecTBoy, «Ilapasuruzm», «Konkypenmus», «CumoOunos», «KommeHcanuzm.

Ob6opynoBanue: repOapun pacTeHUIl U KUBOTHBIX, MPUCTIOCOOIEHHBIX K BIMSHUIO
Pa3IUYHBIX HSKOJIOTHYECKUX (HAaKTOpOB, repOapuu CBETOJIOOMBBIX, TEHETIOOMBBIX U
TEHEBBIHOCIIMBBIX PACTEHHUH, CBETOJNIOOMBBIC, TEHENIOOWBBIE W TEHEBBIHOCIUBBIC
KOMHATHbIE€ pacTeHUs, TIepOapuu M KOJUIEKIMU TeIUIONIOOUBBIX, 3UMOCTOMKHX,
MOpO30yCTOHYMBBIX ~PpAaCTEHHMM, 4Yydena MNTHUI U 3Beped, repbapuu pacTeHuil,
OTHOCSIIUXCA K rurpoguram, kcepoduram, Me3opuraM, KOMHATHbIE PACTEHUS JaHHBIX
IpyMI, KOJUIEKIIMU >KUBOTHBIX, OOMTAIOIIMX B Pa3HBIX cpenax, repdapuu M KOJIEKLIUU
pacTeHui M SKUBOTHBIX, OOJIAJJAIOIIMX YEpTaMU MPHUCIIOCOOIEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCJIOBMM JKU3HU, TrepOapuu W KOJUIEKIMH PACTeHUH U IKUBOTHBIX
Pa3NUYHBIX JKU3HEHHBIX (OPM, KOJUIEKIIMH >KUBOTHBIX, YYACTBYIOUIMX B Pa3JIMYHBIX
OMOTHYECKUX B3aMMOJCHUCTBUSX.

JlaGopaTopHnasi padora «BrwisgBieHHEe MPUCTIOCOOTIEHUN OPTraHU3MOB K BIIUSHUIO
CBETA).
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Jlaboparopnasi paGora «BplsiBlieHHEe MPUCHOCOOJICHUM OPraHU3MOB K BIUSHUIO
TEMIEPATyPhI».

Jlaboparopnas pabora « AHaTOMHUUYECKHE OCOOCHHOCTH PACTEHUN U3 PA3HBIX MECT
oOHUTaAHUSY.

Tema 8. JkoJiorusi BUA0B ¥ MONMYJISALM A

DKOJIOTUYECKUE XapaKTepUCTUKU mnonyisuuu. llomynsuus kak Ouosorudeckas
cucreMa. Ponp HeomHOpPOIHOCTH cpeabl, (Pu3MUEeCKuX OapbepoB U OCOOCHHOCTEU
Oouonmoruu BHAOB B (OPMUPOBAHUU TMPOCTPAHCTBEHHOM CTPYKTYpPHl MOMYJISIIUN.
OCHOBHBIE TOKAa3aTeIM MOMYJISIIUH: YHUCICHHOCTh, IUNIOTHOCTh, BO3PACTHAsI M IOJOBas
CTPYKTYpa, POKAAEMOCTb, PUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIHSI.

DKojoruyeckas CTpykrypa mnonyiasiuud. OLeHKa YHCICHHOCTH MOIMYJISLHH.
JlvHamuka monmyasiUMM W €€ perysisinusa. buUoTHYecKHMid TOTEHHHaNl MOMYJISLNH.
MoaenupoBanre IUHAMUKH TONyJsiuMd. KpuBBIE poCTa YUCICHHOCTH MOMYJISILNAM.
Kpussie BeKUBaHUS. Perynsius 4uciaeHHOCTH MOMYJISIIIUN: poib (aKTOPOB, 3aBUCSIIINX
Y HE 3aBUCAIINX OT TUIOTHOCTHU. JKOJOTUUECKHUE cTpaTeruu BUAoB (I- u K-ctpaTerun).

[Tonsatue o6 skomornueckoi Huile Buga. MectooOuranne. MHOTOMEpHas MOJIETh
skosnorndyeckon Humm k.M. XarumHcoHa. Pa3Mmepsl  AKOJIOTMYECKOWM  HUIIH.
[TorennumanbHas U peaqu30BaHHAs HUIIIU.

Bun xak cucrtema nomymnsanuid. Apeanbl BUIOB. BUAbI U MX )KU3HEHHBIE CTPATETHH.
DKOJIOTUYECKNE SKBUBAJICHTHI.

3aKOHOMEpPHOCTH TOBEACHUS M MHIpalMil KUBOTHBIX. bHoOnornueckue MHBA3WU
4y>KEPOJIHBIX BUOB.

JdeMoHcTpanumn

[Toptper: dx. . XaTuuHCOH.

Tabmuumpl W cXeMbl:  «DKOJOTHYECKHE  XapPaKTEPUCTUKH  TOMYJISIIHK,
«ITpocTpaHcTBEHHAs CTPyKTypa nHonmyysinuun», «Bo3pacTHble nmupaMuabl MOMYJISIITAN,
«CKOpoCTh 3acelieHUs] MOBEPXHOCTH 3eMJIM Pa3IMYHBIMM OpraHudmMamu», «Mojenb
skojornueckor Humu Jx. M. XarauHcoHay.

O6opynoBanue: repdapuu pacTeHUN, KOJIJICKIIMH )KUBOTHBIX.

JlabopaTopHasn pa6ora «IIpucrnocobiaeHus ceMsH pacTEHUN K pacCEeIICHHUIOY.

Tema 9. Ikosorust cood1IECTB. IKOJIOTHUECKHE CUCTEMBI.

Coo0miecTBa opranu3MoB. bHoIieHo3 1 ero CTpykTypa. CBs3U MEXIy OpraHu3MaMH
B OMOIIEHO3E.

DxocucTeMa kKak oTkpbiTasg cucrema (A. [[x. Tencnn). OyHKIMOHAIBHBIE OJIOKH
OPraHW3MOB B JKOCHCTEME: IPOIYIEHThI, KOHCYMEHTHI, pEeayleHThL. Tpoduueckue
ypoBHH. Tpoduueckue nenu u cetn. Aonorndeckue 00k dkocucTteM. [10YBBI M HITBI B
3KocucTeMax. KpyroBopor BeIIeCTB U TOTOK SHEPTUU B SKOCHUCTEME.

OCHOBHBIE TIOKa3aTEIM JKOCUCTEMBI. buoMacca W MpPOayKIMS. DKOJIOTHUUECKUE
MAPaMHU/IBI YHcel, OMOMAcChl M SHEPTHH.

Junamuxa  sxkocucmem. Kamacmpoguueckue nepecmpotixu.  Duykmyayuu.
HamnpaBiieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. llepBuuHble u
BTOPUYHBIE CYKLECCHUM W MX NPUYMHBL. AHTPONOrEHHBIE BO3JCUCTBUA HA CYKLIECCHH.
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KinmaxkcHoe coo0biiectBo. buopaznooOpasue u mojiHOTa KpyroBopoTa BEIIeCTB — OCHOBA
YCTONYMBOCTHU COOOIIECTB.

[Ipupoansle 3KocHCTEMBI. JKocucmemvl 03ép U pex. IKocucmemvl Mopeu U
oKeano8. IKocucmemvl MyHOp, 1ecos, cmeneti, NyCMmolHb.

AHTpOTIOTEHHBIE IKOCUCTEMBI. ATposkocucTema. ArpoieHo3. Paznuuus Mexmay
AQHTPOIIOTEHHBIMHU U TIPUPOTHBIMHU IKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas ¢uopa u
(¢ayna. Cuna"Tpomnuzainusi Topojackoil (ayHbl. buonormdeckoe M XO3SMCTBEHHOE
3HAUYECHHE arpOdKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHMS OCHOBHBIX B3aMMOJICHCTBUI OpPraHW3MOB B
aKocuctemax. Ponb kackaonozo s3gpgexma u 6ud08-20upuxamopos (Kuouegvlx 8Ud0s) 6
@ynxyuonuposanuu sxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXIY CMEKHBIMU
AKOCUCTEMAMU. Y CTOWYHUBOCTh OPraHW3MOB, MOMYJSIUA W DKOCHCTEM B YCIOBHIX
€CTECTBEHHBIX U aHTPOMOT€HHBIX BO3JCHCTBHUML.

Mexanusmbl 6030eticmeusi 3a2psA3HEHULl PA3HbIX MUN08 HA CYOOPSAHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHAX, OCHOBbL IKOIOSUYECKO2O
HOPMUPOBAHUSL ~ AHMPONO2EHHO20  B030eticmeus.  MeTononorus ~ MOHUTOPHMHTA
€CTECTBEHHBIX U aHTPOTIOTEHHBIX SKOCHCTEM.

JdemoHcTpannu

[Toptpert: A. JIx. Tencnmu.

Tabmunel u cxembl: «CTpykTypa OHMOIIEHO3a», «DKOCUCTEMA IIUPOKOIMCTBEHHOTO
necay, «IJKocucTeMa XBOWHOTo Jieca», «DyHKIHMOHAJIbHbIE TPYNIbl OPraHU3MOB B
skocucteme», «KpyroBopor BemiecTB B 3kocucteme», «llemu nurtanus (mactOuiHas,
NEeTpUTHasA)», «IKOJIOTUYeCKas MHpaMuja 4YHucel», «OIKOJOruueckas MNUpaMuja
ouomaccel»y, «OJKolorudeckas nupamuaa sHeprum», «OOpazoBanue  060J0TaY,
«IlepBuunas cykueccusi», «BoccraHoBienue meca mociie TMoxapay, «IKocucTeMa
o3epa», «ArpoueHos», «KpyroBopoTr BeIIECTB U TOTOK SHEPrUHM B arporeHo3e»,
«IIpumepsl ypOoIKOCHCTEMY.

O6opynoBanue: repOapuu pacTeHUM, KOJJIEKIIMM HACEKOMBIX, 4Yydella MNTHUIl U
3Bepel, repOapuu KyJIbTYPHBIX W JUKOPACTYIIUX pAcTEHHUH, akBapuyM Kak MOJeIb
KOCUCTEMBI.

IIpakTnueckas padora «/3ydyenue u onucanme ypoo3IKOCHUCTEMBD.

JlaGopaTtopnass paGora «M3yueHue pasHOOOpa3Wsi MEINKUX TMOYBEHHBIX
YJICHUCTOHOTHX B PA3HBIX SKOCUCTEMAX).

JKekypeusi «OKCKypcHsi B TUNUYHBIN OuoreoneHo3 (B 1ayOpaBy, OepesHsK,
SJIbHUK, Ha CYXOJIOJIbHBIN WM TOMMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKCKypeusi «OKCKypCcUss B arpodKocUCTeMy (Ha TIOJl€ WIM B TEIUIMYHOE
XO035IUCTBO)».

Tema 10. bBuocdepa — rinodanbHas 3KoCUCTEMA

buochepa — oOmemnanerapHas o6onouka 3eMiau, TA€ CYIIECTBYET HWIIH
CyllecTBOBajia >XKU3Hb. Pa3BuTme mnpencraBieHuii o Ouocdepe B Tpymax I. 3rocca.
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VYuenue B. U. Bepnaackoro o Ouochepe. O6nactu 6uocdepsl u e€ cocran. Kupoe
BEILECTBO OMOC(EpPHI U €ro QyHKIUU.

3aKOHOMEPHOCTH cyllecTBOBaHMs Ouocdepsl. OcoOeHHOCTH Ouochepsl Kak
rJ100anpHOM sKOcUCTEMBL. JnHamMuyeckoe paBHOBecue B Ouochepe. KpyroBoporsl
BEIIECTB M OMOTreOXMMHUYECKHE IUKIBI (yriiepoda, a3ora). PUTMUYHOCTH SIBICHUU B
ouocdepe.

3onanbHOCTh Omocdepsnl. [lonstue o Ouome. OCHOBHBIE OMOMBI CYIIHM: TYHIpA,
XBOMHBIE Jieca, CMEIIaHHbIE M IIMPOKOJUCTBEHHBIE Ji€Ca, CTENH, CABAHHBI, ITYCTBIHU,
TPOIUYECKUE JIeca, BBHICOKOropbs. Kimmar, pacTUTENbHBIA U KUBOTHBIM MUpP OMOMOB
CYILU.

CtpykTypa U (QyHKUHUS JKUBBIX CHUCTEM, OLIEHKA MX PECYpPCHOro MOTEHIUaNa U
ouochepHbIX GYyHKIUH.

JdemMoHcTpanuu

[Toptpetsl: B. 1. Bepnaackuii, 3. 3rocc.

Tabmuuper u cxembl: «l'eocdepsl 3emmm», «KpyroBopor aszora B mpupone»,
«KpyroBopor yriaepoga B mnpupone», «KpyroBopor kucioposa B - HpHUPOAC»,
«KpyroBopot Boabl B mpupoze», «OcHOBHbe OMOMBI cymmny», «Knumarnueckue mosica
3emnm», «TyHnpa», «Taiiray, «Cwmemanublii Jsecy, «IIMpOKOIMCTBEHHBIN JECH,
«Crenby, «CaBanHay, «IlycTeis», « Tponuueckuit gecy.

O6opynoBaHue: repdapun pacTeHH pa3HbIX OMOMOB, KOJUIEKIIUH KUBOTHBIX.

Tema 11. YesnoBek u OKpykammas cpeaa

DKOJIOTHYeCKUEe KPU3HUCHI M MX MpUYHHBL. Bo3neiicTBue yenoBeka Ha Ouocdepy.
3arpsizHeHue BO3AyIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsis3HeHHne BoAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymienune mouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIUMarTa.

AHTpOTIOTEHHOE BO3/CHCTBUE HA PACTUTENbHBIM M JKUBOTHBIM Mmup. OxpaHa
PaCTUTENBHOTO U KUBOTHOrO MUpa. OCHOBHbBIE MPUHIHUIIBI OXpaHbl Npupoabl. KpacHbie
kHuru. Ocobo oxpansiemblie npupoansie Tepputropun (OOIIT). Boranuueckue caabl u
300JIOTUYECKUE MTAPKU.

OcCHOBHBIC TPHUHIMIBl YCTOWYMBOTO PA3BUTHUS YEJIOBEUECTBA M  MPHUPO/IBL
PanmonanbHOE MPUPOIOIIOIB30BAaHUE U COXpPAaHEHHE OHOJOTHYECKOTO pPa3zHOOOpas3us
3emuin. OO1IME 3aKOHOMEPHOCTH TJIOOATBHBIX IKOJIOTUYECKUX Kpu3ucoB. OcoOeHHOCTH
COBPEMEHHOT'O KPU3HCa U €ro BEPOSITHBIC TTOCIEACTBUS.

Pa3BuTHe METONOB MOHUTOPWHTA Pa3BUTHS OINACHBIX TEXHOTEHHBIX IPOIIECCOB.
Cucmemnble ucciedosanus nepexooa K pecypcocoepezaroujeli U KOHKYPEHMOCHOCOOHOU
sHepeemuke.  buonocuuecxoe  pasnHoobpasue u  oduopecypcvl.  Hayuonanvmuwie
ungopmayuonnslie cucmemsl, obecnevusarowue 0OCMyn K uUHGOpmMayuu no cOCMOosIHUK
omoenbHbiX 8U006 U 3xocucmem. OCHOBbL IKOpeabuUIUMAayuu 3KOCUCIeM U CHOC0O08
bopvoOLL ¢ buonogpedcoeHuamuU. Pexoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JdemoHcTpaunu
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Tabmuipel U cxembl: «3arps3HeHHe aTMoc(epbl», «3arpsi3HeHue THUIpocheps,
«3arps3HeHre mnouBbl», «llapHukoBeld 3pdexT», «Ocobo oxpaHseMble NPUPOIHBIE
TeppuTOpUn», « MOoIEIN yrpaBiasieMOro MUpPay.

Ob6opynoBanue: (ororpapuu OXpaHSEMbIX pacTEHUN U KUBOTHBIX KpacHoil kHuru
Poccniickoit denepannn, KpacHoil KHUTH perHoOHa.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 11O

BUOJIOI'NU HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUSA
JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBiauBaeT TpeOOBaHMA K  pe3yJbTaTaM  OCBOEHUS
oOydJaronuMucs  OporpaMM  CpeAHero  oOmero  oOpa3oBaHHS:  JTUYHOCTHBIC,
MeTanpeAMETHBIC U TIPEAMETHBIC.

B cTpykType JMYHOCTHBIX pE3yJbTAaTOB OCBOCHHS MPOrpaMMbl IO OHOJOTHH
BBIJICTICHBl  CIICAYIONINE COCTABIISIONINE: OCO3HAHWE OOYYArOIIUMHUCS POCCHUICKON
TpaXIaHCKOW HMICHTHYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CaAMOCTOSTEIHHOCTH H
CaMOOTIPE/ICTICHUIO, HAludue Momueayuu K OOYYCHHIO OWOIJIOTHH, yeleHanpagieHHoe
pazeumue BHYTPEHHUX YOCKICHHU JMYHOCTH HAa OCHOBE KIIOYEBBIX IICHHOCTEH W
UCTOPUYECKUX TPAJWIMA pa3BUTHsS OWOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U
CcnocobHoCcmb O0YYaIONUXCS PYKOBOJICTBOBATHCS B CBOCH JICATENBHOCTH IIEHHOCTHO-
CMBICTIOBBIMU YCTAaHOBKAMHM, MPUCYIIUMHU CHCTEME OHOJIOTMYECKOro o0pa30BaHMUs,
Haiuyue npasoCco3HAHUs SKOJOTHUECKOW KYyJNbTYPbl, CHOCOOHOCMU Ccmagums 1EId U
CTPOUTH KU3HEHHBIC IIJIaHbI.

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MPOTPaMMBbl MO OHOJOTHUU JIOCTHTAIOTCS B
€IMHCTBE YYE€OHON U BOCIUTATEIBHON JESATEIHHOCTH B COOTBETCTBUH C TPAAUIIMOHHBIMU
POCCUMCKMMH  COLIMOKYJIBTYPHBIMH, HMCTOPUYECKHUMU M  JTyXOBHO-HPABCTBEHHBIMU
[EHHOCTSMH, TPHUHATHIMA B OOIIECTBE TMpaBWJIaMU M HOPMaMU TIOBEJCHUS U
CIOCOOCTBYIOT MpOIleccaM CaMOIIO3HAHHUS, CAMOBOCIIMTAHUS M CAaMOPA3BUTHS, PA3BUTHUS
BHYTPEHHEW MO3UIIMU JTUYHOCTH, MATPUOTU3MA U YBAKEHUS K 3aKOHY U MPABOMOPSAKY,
YeJI0BEKY TpyJa U CTaplieMy MOKOJIEHUIO, B3AUMHOIO YBaXXEHUS, OEPEKHOTO OTHOLICHUS
K KyJIbTYpHOMY HACIEAWIO W TPaJUIUsSIM MHOTOHAIIMOHAJHHOTO Hapoaa Poccuiickoi
Ddenepanuu, NpUpoJie U OKPYKAIOIIEH cpejie.

JIM4HOCTHBIE pPE3YyJbTaThl OCBOCHUS yueOHOro mpenMera «buomorus» TOMKHBI
OoTpakaTb ~ TOTOBHOCTb U CIIOCOOHOCTh  OOYy4YaloOIIUXCS  PYKOBOJCTBOBATHCS
chOpMUpPOBaHHOW  BHYTPEHHEW TMO3UIMENW  JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpHUEHTAIUH, MO3UTUBHBIX BHYTPEHHUX YOEKICHHI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM
HEHHOCTSIM POCCUIICKOro OOIIEeCTBa, pacIIUpPEHUE >KU3HEHHOTO ONbITa U  OIbITa
NESITEeIbHOCTH B TPOLIECCe peau3allii OCHOBHBIX HAalpaBiICHUH BOCIUTATEIbHOU
NS TeIbHOCTH, B TOM YHUCJIE B YAaCTH:

1) rpaIaHCKOr0 BOCIIUTAHUA:

c(OPMHUPOBAHHOCTh T'PAXKAAHCKOM MO3UIMU OOYYArOIIEerocs Kak AaKTHUBHOTO H
OTBETCTBEHHOI'O WIEHA POCCUHCKOTO OOIIECTBa;
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OCO3HaHUE CBOUX KOHCTUTYIMOHHBIX MpaB U OOSA3aHHOCTEH, yBa)KEHHE 3aKOHA U
MIPaBOIOPSIAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW MACSTEIBLHOCTH MPU CO3AAHUH YUCOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX U MO3HABATEIBHBIX 3a]ay, BBHIMOJHEHUU OMOJIOTHUECKUX
9KCTIEPUMEHTOB;

CIIOCOOHOCTBH OMpPEACNATh COOCTBEHHYIO TMO3HIMIO MO OTHOIICHUIO K SIBICHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €E;

YMEHHUE VYYHUTHIBAaTh B CBOUX JICUCTBUSAX HEOOXOJAUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOACH C pa3sHBIMU YOEKICHUSIMHU, KYJIbTYpPHBIMU IIEHHOCTSIMH U
COIMATbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJIHHUYECTBY B IMPOIIECCE COBMECTHOTO BBIMNOTHEHUSI yYEOHBIX,
MO3HABATEIBHBIX U HCCIEIOBATEIbCKUX 3a]1ad, YBAXXUTEIHHOTO OTHOIICHUS] K MHEHUIO
OTIMOHEHTOB MPH 00CYXKJIEHUH CTIOPHBIX BOMPOCOB OMOJIOTHMUECKOTO COJICPKAHUS,

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKON IEATEILHOCTH;

2) IaTPMOTHYECKOr0 BOCIIUTAHMA:

c(hOpMUPOBAaHHOCTh POCCHUUCKOM TPAXKIAHCKOM WJIESHTUYHOCTH, MAaTPUOTU3MA,
yBaXEHUS K CBOEMY HapoOJy, YyBCTBa OTBETCTBEHHOCTU mepes PoamHOMN, ropaocTu 3a
CBOM Kpau, cBOW PoamHy, CBOM S3BIK W KyJbTYpy, NPOIUIOE M HACTOSAILIECE
MHOTOHAI[MOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIEOUI0 U MaMITHUKAM IPUPOJIBI,
nocTkeHusM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CIIOCOOHOCTH OIIEHMBATh BKJIAJ POCCUHCKUX YYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOTMM, TOHUMAHUs 3HAYEHHs] OMOJIOTMM B MO3HAHUM 3aKOHOB IMPUPObI, B >KU3HU
YeJloBEeKa U COBPEMEHHOI0 00IIECTBa;

uaeiHas yOeXIEHHOCTb, TOTOBHOCTh K CHykeHHI0O U 3amute OTtedecTBa,
OTBETCTBEHHOCTH 3a €r0 CyAbOy;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCITUTAHUSA:

OCO3HaHUE JYXOBHBIX IIEHHOCTEN POCCUICKOTO HAPOAa;

c(hOpMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBE/ICHNUS,

CIIOCOOHOCTh  OIICHMBATh CHUTYalldI0 W TNPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HaHHE JJMYHOTO BKJIaJa B TOCTPOCHHUE YCTOMYMBOTO OYAyIIETro;

OTBETCTBEHHOE OTHOILIEHHE K CBOUM POJUTENSM, CO3JAaHUI0 CEMbU HA OCHOBE
OCO3HAaHHOTO MPUHATHUS ILIEHHOCTEH CEMENHON W3HU B COOTBETCTBUM C TPaJAULIUSAMU
HaponoB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMSI:

ACTETHUYECKOE OTHOIIEHHWE K MHpPYy, BKIIOYAas OCTETHKY ObITa, HAYYHOTO H
TEXHUYECKOT'0 TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHIA,

MOHUMAaHKE SMOILMOHAIBHOTO BO3/IEUCTBUS KUBOU MPUPOJIBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHUIO B Pa3HbIX BHUJAX MCKYCCTBA, CTpPEMJICHUE
MPOSIBIISATh KQUE€CTBA TBOPUECKOM JINUHOCTH;
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S5) ¢usuyeckoro BocnuTaHHsA, (OpPMHPOBAHUA KYJIBTYPbl 310POBbS U
3MOIMOHAJIBHOI0 (JIATOMOJIYYMS:

MOHMMAaHUE U pealn3alus 3J0pOBOTO M 0e30macHOro odpasa XKU3HHU (30pPOBOE
MUTaHWE, COOJIIOICHNE TUTMEHUYECKUX MPaBUI W HOPM, COAIaHCHUPOBAHHBIA PEKUM
3aHATUW U OTIbIXA, peryisipHas Quanueckas akTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO
U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY M TICUXUYECKOMY
310pPOBBIO;

MMOHMMAaHHUE IIEHHOCTH MPaBWJI MHAUBUAYATBHOTO U KOJUIEKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIIUSAX, YTPOXKAIOIIHNX 3I0POBBIO U KU3HU JIIOJCH;

OCO3HaHUE TIOCJIEJICTBUI ¥ HENPHUATHUS BPEAHBIX NPHUBBIUEK (yMOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KypeHus);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPY/Ly, OCO3HAHHUE IIEHHOCTH MacTepPCTBa, TPYAOTIIO0HUE;

FOTOBHOCTh K AKTUBHOW [ICATEJIBHOCTH TEXHOJIOTMYECKOM U  COLUUAIBHOMN
HaIpPaBJICHHOCTU, CIIOCOOHOCTh WHHUIIMUPOBATH, IIJIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJTHATH TaKy0 JACSITEIHHOCTD;

WHTEpPEC K pasIuyHbiM cdepam mnpodecCHoHaATbHON [eATeTbHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIN BBIOOp Oyayiiel mpodeccuu U pearn3oBBIBAaTh COOCTBEHHBIE
KU3HCHHBIC TIJIaHBI;

TOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHUIO U caMOOOpa30BaHUIO Ha MPOTSHKEHUU
BCEH KM3HHU,

7) 3K0JIOTrN4eCKOr0 BOCIIUTAHMSA:

9KOJIOTMUYECKH 11eJIecO00pa3HOe OTHOIICHHE K MPUPOJE KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyILIECTBOBAHUS;

MOBBIIICHUE  YPOBHS  OKOJIOTMYECKOW  KYJIBTYpbl: NpUOOpEeTEeHHEe  OmbITa
IUIAHUPOBAHUSI MOCTYIIKOB M OLEHKH MX BO3MOXHBIX MOCIEICTBHUI ISl OKPY’KaoIIeH
cpenbl;

OCO3HaHHE MI00ATLHOTO XapaKTepa KOJIOTUYECKHUX MPOOJIeM U MyTe X pelIeHus;

CIIOCOOHOCTBH HCITIOJIB30BaTh MpUOOpETaeMble MPU U3YYCHUU OUOJIOTUW 3HAHHS U
YMEHHS TPU PEIICHUU TpoOJieM, CBS3aHHBIX C PAIMOHAJIBHBIM MPHUPOAOIOIL30BAHHEM
(cobGuroieHue mpaBuIl MOBEICHUS B IPUPO/IE, HAMIPABJICHHBIX HA COXPaHEHUE PAaBHOBECHS
B 9KOCHCTEMAaX, OXpaHy BHJIOB, YKOCUCTEM, Onochepsl);

AKTUBHOE HEMNpUATHE JACUCTBUM, MNPUHOCAIIMX BPEd OKpPYXalolled MNPUPOIAHOU
cpele, yMEHUE TMPOTHO3UPOBATH HEONATONPUSTHBIE HKOJIOTHUYECKUE TOCIEACTBUS
MpEeANPUHUMAEMBIX IEWCTBUI U MPEAOTBPAILATh UX;

HaJIM4Me PA3BUTOrO DSKOJOTMYECKOTO MBIIIJIEHUS, SKOJIOITMYECKON KYJIbTYpBI,
OMbITa JESITENIBHOCTH HKOJIOTMYECKON HAMNpaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
VMM B TO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLMAIBHOM NPAKTHUKE, TOTOBHOCTH K
YYaCTHIO B PAKTUUYECKOMN ACSATEIbHOCTH IKOJIOTMUYECKON HAaIPaBJIECHHOCTH;

8) HeHHOCTH HAYYHOI' 0 MO3HAHUS:
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c(OpMHUPOBAHHOCTh MUPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHsI HAyKM M OOLIECTBEHHOM IpPaKTUKH, OCHOBAHHOI'O HA JAMajore KyJbTyp,
CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILIEHCTBOBAHUE S3BIKOBOM M UYWTATENbCKOM KyJbTYpbl KaK CpEICTBa
B3aMMO/JICHCTBUS MEXAY JIIOAbMH U MIO3HAHUS MUPA;

MOHMMaHUe cHernuUuKu OHOJOTMH KaK HayKdh, OCO3HaHUSA €€ poiau B
(GOpMHUPOBaHUHU  PAllMOHAJIBHOTO HAYYHOTO  MBILIUICHHS, CO3JaHUU  LIEJTOCTHOTO
MpeicTaBIeHUsl 00 OKPYKAIOLEM MUPE KaK O €IMHCTBE MPUPObI, YeJIOBEKA U 00IeCTBa,
B TIO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM W pelmeHuu MnpolJeM COoXpaHEHUs
MPUPOJAHOTO PAaBHOBECHS;

yOexKIEHHOCTh B 3HAYUMOCTU OHWOJIOTMM JUISI COBPEMEHHOM LMBMIIM3ALIUU:
o0OecriedeHHs HOBOTO YPOBHS pPa3BUTHUS MEAULIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pellaTh pecypcHble MpoOJIeMbl Pa3BUTHUS UEIOBEUECTBA,
MOWCKa MyTel BBIXOJAa W3 TIJI00ANbHBIX HKOJOTMUECKUX MpolieM H oOecredyeHus
nepexoja K YCTOMYMBOMY pAa3BUTHIO, PAMOHAIBHOMY MCIOIb30BAHUIO MPUPOIHBIX
pecypcoB ¥ (OPMUPOBAHHUIO HOBBIX CTAH/IAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TMOJIYYCHUH OMOJOTMYECKUX 3HAHUM B LIEJSAX IMOBBIIICHUS
oOmieil  KyJabTypbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, KaK COCTaBHOM YacTu
(yHKIMOHAIIBHOM  TPAaMOTHOCTH  oOydaromuxcsi, ¢GopMUpYyeMOH TpU  H3YYEHHH
OHOoJIOTHH;

NOHMMAaHHUE CYIIHOCTH METOJIOB TIO3HAHMS, HCHOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJydaeMble 3HAHMS AJsl aHAIM3a U OOBSICHEHUS
SBJICHUN OKPY’KAIOLIEro MUpa M MPOUCXOASIIMX B HEM HM3MEHEHHH, YMEHUe JelaTh
00OCHOBaHHbBIE 3aKIIOYEHHS Ha OCHOBE HAYyYHbIX (DAaKTOB M HMEIOIIMXCS JaHHBIX C
EJIbIO TIOJTyUEHUsI JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIHO MCTOIb30BaTh OMOIOTHYECKUE 3HAHUS JUISl PELICHUS
po0JieM B pealibHbIX JKU3HEHHBIX CUTYAIUsX;

OCO3HAaHHE IIEHHOCTH HAy4YHOW JIeATEIbHOCTH, TOTOBHOCTh OCYIIECTBIIATH
MPOEKTHYIO U UCCIIEIOBATENbCKYIO IEATETbHOCTh HHANBHUIYAIHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHMUIO,
K aKTUBHOMY IOJIYYCHHIO HOBBIX 3HAHHI MO OUOJIOTHH B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIMH.

METAIIPEJMETHBIE PE3YJIBTATDHI

MeranpenMeTHble  pe3ysbTaThl OCBOEHHs ydeOHoro mnpeamera «buomorus»
BKJIIOYAIOT:  3HauuMble Ui (QOPMUPOBAHHS  MHUPOBO33PEHHS  OOyHarOLIUXCS
MEXIUCHUIIMHAPHBIE  (MEXIIpeIMEeTHbIE) OOlIeHayYHbIE TIOHATHUS, OTpaKaroliue
LEJIOCTHOCTh HAyYHOW KapTHHBI MUpa U CHeNU(UKY METOI0B MO3HAHUS, UCTIOIb3yEMbIX
B €CTECTBEHHBIX HayKaX (BEIIECTBO, DHEPIHs, SBJIEHUE, MPOLECC, CUCTEMa, HAy4YHBIN
(dakT, MNPUHINI, THUIOTe3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIeOBaHHE,
HaOII0/IeHNe, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHUE); YHUBEPCAIbHbIe Y4eOHbIC AEHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHHKATHUBHBIE, PETYJISITUBHBIE), oOecrieynBaroLme
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¢dopmupoBanue  (YHKIMOHAIBHOM TPaMOTHOCTH W  COIMAIBHOW  KOMITETCHIIMU
oOyyJaromxcsi; CIIOCOOHOCTH oOy4Jaromuxcs UCII0JIb30BATh OCBOCHHBIE
MEXIUCIHUIUIMHAPHBIE, MHUPOBO33PCHUECKHME 3HAHUS W YHUBEpCaJIbHBIC Yy4yeOHBIC
JEUCTBUS B ITIO3HABATEIBHON U COUUAIIBHON TPAKTUKE.

B pesynbrare u3ydenus OHMOJOTMHM Ha ypOBHE CpPEIHEro oO0Iiero oopasoBaHUs y
oOyyarorierocst OyayT chOpMUpOBaHBI TO3HABATEIbHBIE YHHUBEpCAJIbHBIE Yy4eOHBIE
JICWCTBHSA, KOMMYHUKATHUBHBIC YHHBEpCAJIbHBIC YyUYeOHBIC EHCTBUS, pPETyIATUBHBIC
YHHUBEpCATbHBIC YIeOHBIC IEHCTBHUS, COBMECTHAS I TEIHHOCTb.

MertanpenMeTHsle  pe3yibTaThl OCBOCHHSI TMPOTPAMMBI  CPEAHEr0  OOIIEeTro
o0Opa3oBaHUs JOKHBI OTPAXKAaTh:

OgiiajieHre YHHBEPCAJBHBIMHI Y4eOHBIMH MO3HABATEJIBLHBIMU JICHCTBUSIMH:

1) 6a3oBbIe JIOTHYECKHE IeHCTBHUS:

CaMOCTOATEIBHO (OPMYITUPOBATh M AKTyaJU3UPOBATH MPOOJIEMy, pacCMaTpHBATh
€€ BCECTOPOHHE;

UCTIOJIH30BaTh MPU OCBOCHHUH 3HAHWUN MPHUEMBI JIOTUYECKOTO MBIIICHUS (aHaju3a,
CUHTE3a, CpaBHEHUs, Kiaccuukanuu, 00001eHus), pacKpbIBaTh CMBICT OMOJIOTHYECKUX
MOHATUN (BBIOCNATh WX XapaKTEpPHbIE TPU3HAKH, yCTaHABIMBATh CBS3U C JIPYTHMH
MOHATHUSIMHU);

OTIPENeNISTh 1IeNU JeSITeTLHOCTH, 3a7aBasi TapaMeTPhl U KPUTEPUH UX JOCTIKEHUS,
COOTHOCHUTD PE3yJIbTAThl AEATEILHOCTH C MTOCTABJIIEHHBIMU LIEIISIMU;

UCIIOJIb30BATh OMOJIOTMYECKUE MTOHATHS Il 00bsCHEHUsI (DAKTOB U SIBJICHUI KUBOMN
IPUPOJIBI;

CTPOUTH JIOTHUECKHE PacCyX ACHUs (MHIYKTHBHBIEC, NEAYKTUBHbBIC, IO AHAJIOTHH),
BBISBJISITh  3aKOHOMEPHOCTH M MPOTHUBOPEYHMS B  pPAacCMaTPUBAEMBIX  SBJICHUSX,
(GbopMyIHpPOBAThH BBHIBOBI M 3aKITIOYCHHUS;

OPUMEHSTh CXEMHO-MOJICJIbHBIE CpPEJCTBA I IMPEACTaBICHUS CYIIECTBEHHBIX
CBSI3€il M OTHOLIEHUHN B M3ydaeMbIX OMOJIOTMUECKHX OOBEKTaX, a TakkKe MPOTUBOPEUUi
Pa3HOTO poa, BHISBIIEHHBIX B PAa3IMYHBIX HH(POPMAIIMOHHBIX HCTOYHUKAX;

pa3zpabarbiBaTh IUIaH pEIIeHHs MpoOJeMbl C Y4Y4ETOM aHalu3a HMMEIOIINXCA
MaTepHalIbHbIX U HEMaTEePHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIEATEIHHOCTh, OICHHUBATH COOTBETCTBUE PE3YyJbTATOB
1EJISIM, OLIEHUBATh PUCKU MOCIIEICTBUMN AEITELHOCTH;

KOOPJMHHUPOBATh U BBIMIOJIHATH PabOTy B YCJIOBHSX PEATbHOIO, BUPTYAILHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIILICHUE TIPU PEIICHUHN KU3HEHHBIX TTPOOJIEM.

2) 6a30Bble HCCJIEeA0BaTEIbCKHE AeCTBHUSA:

BJAJIETh HAaBBIKAMHU Y4E€OHO-MCCIENA0BATEIIbCKOM M MPOEKTHOW JIeATEIbHOCTH,
HaBbIKAMM pa3pelieHusi npoliaeM, ClIOCOOHOCThIO M TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
MOUCKY METOJIOB DPELICHHs] MPAaKTUYECKHX 3a]ad, MPUMEHEHHUIO pa3IMYHBIX METOOB
MO3HAHUS;
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MCTIOTb30BaTh PA3IUYHbIC BUABI ACITEIHLHOCTH MO TOIYYSHUIO HOBOTO 3HAHHUSA, €TO
WHTEPIPETauy, IPeoOPa30BaHUIO M MPUMEHEHHUIO B yUEOHBIX CHUTYaIUsIX, B TOM YHCIIE
MIPU CO3/IaHUU YIEOHBIX M COIIHATBHBIX MPOCKTOB;

dbopMHUpOBaTh HAYYHBIH THIT MBIIUICHUS, BIIAJETh HAYYHOH TEPMHUHOJIOTHEH,
KITFOUEBBIMH TIOHATHSMHA U METOJ/IaMU;

CTaBUTh U  (GOpMyJIHpOBaTh COOCTBEHHBIE 3aJadyd B  0Opa3oBaTENIbHOM
NCSTSIIBHOCTH Y )KU3HCHHBIX CUTYAIUsX;

BBISIBIISATH TIPUYMHHO-CIICJICTBEHHBIC CBSI3U M aKTyaJIM3UPOBATh 3a/1a4yy, BBIIBUTATH
THIOTE3y €€ pelIeHHs, HaXOAUTh apTyMEHTHI /IS IOKa3aTeIbCTBA CBOMX YTBEPXKICHHIA,
3aJ1aBaTh MMapaMeTpPhl M KPUTCPUU PEIICHHUS,

aHATM3MPOBATh TONYYCHHBIE B XOJI€ PEIICHUS 3aaud Pe3yNIbTaThl, KPUTUYCCKH
OILIEHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHNE B HOBBIX YCIIOBUSX;

JIaBaTh OIICHKY HOBBIM CHUTYAIlUsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBIIATH IIEeJICHANPABICHHBIN MMOUCK TIEPEHOCA CPEJICTB U CIIOCOOOB ACHUCTBUS
B MTPO(ECCHOHANBHYIO CPey;

yMETh TIEPEHOCHTh 3HAHHWS B I[IO3HABATEIBHYI0O U TMPAKTHYECKYI0 OOJACTH
KHU3HENIEATEIIbHOCTH;

YMETh MHTCTPUPOBATH 3HAHUS M3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIIBUTATh HOBBIC WJICH, MPEJIaraTh OPUTHHAIBHBIC TIOJIXO/bI U PEIICHUS, CTABUTh
poOJIeMBI ¥ 3a/1a4H, JOMyCKAIOIINE AIbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ undgopmanuei:

OPUCHTHPOBATHCS B PAa3IUYHBIX HCTOYHHMKAX HH(popManuu (Tekcre ydeOHOTro
nocoOusi, HayYHO-TIOMYJISIPHOM JUTEepaType, OMOJOTHUECKUX CIOBapsIX U CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B IHTepHETE), aHATM3UPOBaTh HHPOPMAIIHIO Pa3THIHBIX
BUIOB H (QOpPM TIPEACTABICHHS, KPUTHYECKHA OIICHMBATh €€ JOCTOBEPHOCTh H
HETPOTUBOPEUYUBOCTD;

(bopMyITUPOBATH 3aMPOCHl U MIPUMEHSATh Pa3IUYHbIC METOJIBI IPU MTOMCKE U OTOOPE
onosornyeckoi HHGOpMAIH, HEOOXOAUMOMH JIJIsl BBITOJIHEHUS YUCOHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  KCIOJB30BaHUA  HH(POPMAIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYPy AaKTHBHOTO WCIIOJIb30BAHUS DPAa3IUYHBIX
MTOUCKOBBIX CHCTEM;

CaMOCTOSTEIHHO BBIOMPATh ONTUMAIBLHYIO (DOPMY MpEACTaBICHUS OHOJIOTHYCCKOM
uHpopMaIuu (CXeMbl, TpaduKd, TUarpaMMbI, TaOJIHIIBI, PUCYHKH U JAPYTOC);

UCIIOJIb30BAaTh HAYYHBIN S3BIK B KAUECTBE CPEJICTBA MPH pabOTe ¢ OMOIOTHUYECKOM
uHpOpMAIIMCH: TPUMEHAThH XUMHUYCCKUE, (PU3MYECKME W MaTeMaTHYeCKHUe 3HAKU U
CUMBOJIBI, POpMYIIBI, a00peBUATypy, HOMEHKIIATYPY, HCIOIh30BaTh U MPeoOpPa30BhIBAThH
3HaKOBO-CUMBOJIMYECKHE CPEACTBA HATTISAHOCTH;

BJIAJICTh HABBIKAMHU PACIIO3HABAHUS W 3alUThl HMH(pOpManuu, WHOOPMAIMOHHOM
0€30MacHOCTH JIUYHOCTH.

OgiajieHre YHHBEPCAJIbHBIMIA KOMMYHUKATHBHBIMY IEHCTBUSIMH:

1) o6menue:
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OCYIIECTBIISITh KOMMYHHKAITUU BO BCeX cdepax >XKU3HU, aKTUBHO Y4YacCTBOBATh B
JMAJIOTe WM JUCKYCCHH TI0 CYIIECTBY OOCYKIaeMOM TeMbI (YMEHHUE 3a7aBaTh BOTPOCHI,
BBICKA3bIBATh CYKJICHUS OTHOCHUTEIHHO BBITIOJHEHUS TpeaaraeMoi 3ajau, yYuThIBaTh
WHTEPECHI U COTJIACOBAHHOCTH TMO3HIIMKA IPYTUX YIACTHUKOB JTMAJIOTA W TUCKYCCHUN);

pacmo3HaBaTh  HEBepOaTbHBIC  CpeacTBa  OOIICHWS, TOHWMATh  3HAUYCHHE
COIMAJILHBIX 3HAKOB, MPEANOCHIIOK BO3HUKHOBECHHSI KOH(IMKTHBIX CHUTYallMid, YMETh
CMSTYATh KOH(MIUKTHI K BECTH ITEPETOBOPHI;

BIIAJICTh PA3IUYHBIMU Croco0aMu OOIIEHUS W B3aWMMOJICHCTBUS, TIOHUMAThH
HaMEPCHHS JIPYTUX JIOACH, MPOSBISITh YBAKHUTECIHHOE OTHOIICHWE K COOSCETHHUKY U B
KOppeKTHOH (hopme popMyIUpOBaTh CBOU BO3PAKEHHUS,

pa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PCHHUS C UCITOJIb30BAaHUEM SI3bIKOBBIX
CpEICTB.

2) cOBMeCTHasl IesITeIbHOCTb:

MMOHUMATh ¥ UCIOJIH30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIMBHTyJIbHON PabOTHI
MIPU PEIICHUU OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBAaTh HEOOXOIMMOCTh MPUMEHEHUS
IPYNIOBBIX (POPM B3aMMO/ICHCTBUS NP PEIICHUH YICOHOM 3a1auu;

BBIOMpATh TEMATUKY U METOJIbI COBMECTHBIX JICUCTBHUH C YUETOM OOIIHUX UHTEPECOB
Y BO3MOYKHOCTEH Ka)KI0TO WICHA KOJUICKTHBA;

NPUHUMATH [IEJTU COBMECTHOM JIeATEIbHOCTH, OPTaHU30BBIBATh U KOOPIMHUPOBATH
JeNCTBUS MO €€ TOCTHXKEHUIO: COCTABIIATH IJIaH IEUCTBUA, paCpeesiATh POJIUA C YUETOM
MHEHUI YYaCTHUKOB, 0OCYKJIaTh pe3yJIbTaThl COBMECTHOU pabOTHI;

OLICHMBAaTh Ka4ye€CTBO CBOETO BKJIAJla M KaXKJOT0 Y4aCTHHKA KOMaHJIbl B OOIIMii
PE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npejiaraTbh  HOBBIE  MPOEKTHI, OIEHHBaTh HWJEHM C T[O3UWLIUU  HOBU3HBI,
OpPUTHHAIILHOCTH, MPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETUYECKOE MOBEACHUE B PA3IMYHBIX CHUTYAIUsX,
IPOSIBIIATH TBOPUECTBO M BOOOpaKeHHE, ObITh MHUIIUATUBHBIM.

OBiajeHNe yHUBEPCAJbHBIMH PeryJIATHBHBIMH 1€CTBUAMM:

1) camoopraHu3anms:

UCIIOJIb30BaTh OMOJOTHYECKUE 3HAHUS /ISl BBIABICHUS MPOOJIEM U MX pPEIICHHS B
KU3HEHHBIX U YUYEOHBIX CUTYaIUAX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKHUX 3HAHUU 1I€JIEBbIE U CMBICJIOBBIE YCTAHOBKH B
CBOMX JICMCTBUSX U MOCTYIKAX MO OTHOUICHUIO K >KMBOW MPHUPOJE, CBOEMY 3/I0POBBIO U
3I0POBBIO OKPYIKAIOIIINX;

CaMOCTOSITEIbHO ~ OCYIIECTBIISITh ~ IMO3HABATEIBHYIO JCSITEIIbHOCTh, BBISBISTH
mpoOyieMbl, CTaBUTh M (HOPMYIHPOBATH COOCTBEHHBIC 3aJauyud B 0Opa3oBaTEIbHOU
NeSITEIIbBHOCTHU Y )KU3HEHHBIX CUTYaIlUsX;

CaMOCTOSITEIbHO COCTAaBISATh IJIAH PEHICHUs MPOOJIEMbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOUTESHHUIA;

JIaBaTh OIICHKY HOBBIM CHUTYaIlUsIM;

pacHIMpsATh paMK{ y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MIPEIMOYTECHUN;
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JieNlaTh OCO3HAHHBIM BBIOOpP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh 32
penieHue;

OLICHUBATh PUOOPETEHHBIN ONBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO HMIMPOKOH SPYAULMH B Pa3HBIX
o0nacTsiX 3HAaHUM, IOCTOSIHHO TIOBBIIIATH CBOM OOpa30BaTENbHBIA M KyJbTYPHBIN
YPOBEHB.

2) CaMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTyalWsM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTb,
OLICHUBATH COOTBETCTBUE PE3YJIHTATOB LIEIISM;

BJIQZICTh HABbIKAMHU I103HABATENIbHOM peQIeKCUM KaK OCO3HAHHS COBEpILIAEMbIX
JNENCTBUM M MBICIUTENBHBIX ITPOLIECCOB, UX PE3YyJbTAaTOB M OCHOBAaHUM, MCIOJI30BaTh
npuEMBI peIIeKCHH ISl OLIEHKH CUTYalluH, BEIOOpa BEPHOTO PELICHMUS;

YMETh OLICHUBAaTh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS M0 UX CHUKEHUIO;

MIPUHAMATh MOTHMBBI W apryMEHTBl JpPyI'MX I@pU aHAJIU3€ PE3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsiTHE CeOsl U IPYTrUX:

NPUHUMATH ce0s, TOHUMAsi CBOM HEJOCTAaTKU U JOCTOMHCTBA;

OPUHUMATh MOTHBBI M aApPryMEHTBl JPYTUX 0pPU AaHAIW3E PE3yJIbTaTOB
NEATEIbHOCTH;

IpU3HABATh CBOE MPaBO U MPABO JPYIUX HA OLINOKY;

pa3BUBaTh CIOCOOHOCTh NOHUMATh MUP C MO3ULMH JPYTOro YeI0BEKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS CoJepxkaHus yueOHoro npeamera «bruomorus»
Ha YIIyOJEHHOM ypOBHE OpPUEHTHpOBaHbI Ha oOecnedeHue MpoQUIbHOIO O0yueHUs
oOyuyaromuxcst O6uosnoruu. OHM BKIJIIOYAKOT: crenuduueckue Juisi OMOJOTUM HAyYHBIE
3HAHUS, YMEHHUS M CIOCOObI JIEHCTBUII 1O OCBOCHMIO, HHTEpIpETaluud MU
npeoOpa3oBaHUIO 3HAHUM, BUABI JEATEIBHOCTH IO IOJYYEHUIO HOBBIX 3HAHMH U MX
INPUMEHEHHUIO B Pa3lIMYHbIX Y4EOHBIX, a TAKKE€ B PEaJIbHBIX KU3HEHHBIX CHUTYaIHsX.
IIpenMeTHbIE pe3ynbTaThl IPEACTABIEHBI 110 TOAAM U3YUYEHUS.

[IpenmeTHble pe3yapTaThl OCBOCHUs yueOHoro npeamera «buonorus» B 10 knacce
JOJKHBI OTPaXKaTh:

c(OpMHUPOBAHHOCTh 3HAaHUH O MECTE€ M POJIM OMOJIOIMU B CHUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHHMU €CTECTBEHHO-HAYYHOM KapTHHBI MHpPA, B TO3HAHUU 3aKOHOB
OPUPOJBl M PELIEHUH MpoOJieM paloOHAIBHOIO TNPUPOAONOIL30BaHMS, O BKIIAJIE
POCCHUICKIX U 3apyOeKHBIX YUEHBIX B PA3BUTHE OMOJIOTHH;

BJIaJCHUE CHUCTEMOM OMOJIOTMYECKUX 3HAHUM, KOTOpast BKJIFOYAET:
OCHOBOIIOJIAralonue OUOJIOTHYecCKre TePMHUHBI U MOHATUS (KHU3Hb, KIIETKA, OPTaHU3M,
MeTaboJIM3M, TOMEOCTa3, CaMOPETYJISIUs, CaMOBOCHPOM3BEICHNUE, HACIIEICTBEHHOCTD,
M3MEHYMBOCTh, POCT M pa3BUTHE), Ouosornyeckue Teopuu (kinerouHas Tteopus T.
[lIsanna, M. llnennena, P. BupxoBa, XpoMOCOMHas TeOpus HAaCIEACTBEHHOCTH T.
Moprana), yuenust (H. 1. BaBunoBa — o meHTpax MHOrooOpasusi U HpPOHCXOXKICHHUS
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KyJbTYPHBIX pAcTeHHil), 3aKOHBI (€IuHOOOpa3us IOTOMKOB IE€PBOrO IMOKOJEHUS,
pacuierieHusi, YWUCTOThI TaMeT, He3aBUCUMOTo HaciemoBanus [.  Mennens,
TOMOJIOTUYECKHUX PSAJIOB B HacyiecTBeHHON n3menunBoctd H. M. BaBunosa), nmpuHUIUIIBI
(KOMIIJIEMEHTApHOCTH);

BIIaJICHWE OCHOBHBIMH METOJaMH HAYYHOTO TIO3HAHUS, HCIOIB3YEMBIX B
OMOJIOTUUECKUX HUCCIETOBAHUAX )KUBBIX 00BEKTOB (OMUCAaHUE, U3MEPEHUE, HAOIIOCHHE,
AKCIIEPUMEHT);

YMEHUE BBIJIEIATh CYIIECTBEHHbIE NPHU3HAKU: BUPYCOB, KJIETOK MPOKApPUOT U
JYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM 4YHUCJE OaKTepuid,
rpu0OB, pPACTCHHI, XUBOTHBIX M YEJIIOBEKa, CTPOCHHUS OPraHOB W CHUCTEM OPraHOB
pacTeHUM, KUBOTHBIX, YEJIOBEKA, MPOIECCOB >XHU3HEIACATEILHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pacTeHUM, >KMBOTHBIX M YEJIOBEKA, OWOJOTHYECKUX TMPOIECCOB: OOMEHa
BellecTB (MeTaboiau3M), TpeBpalleHUs »HHEPruH, OpoKeHus, aBTOTPOoGHOro U
reTepoTpoHOro THUIIOB MHUTAHUS, (OTOCHMHTE3a M XEMOCHMHTE3a, MHTO3a, MeHo3a,
raMeToreHe3a, AMOpHOreHe3a, MOCTIMOPHOHAILHOTO  pPa3BUTHS, PA3MHOKCHUS,
WHIWBHUIYaJIbHOTO pa3BUTHA OpraHu3Ma (OHTOTEHE3a), B3aWMOJICUCTBUS T'EHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TOO0Da;

yMEHUE YCTaHABIWBATh B3aUMOCBS3M MEXJIy OpPraHOUJAMH KIETKH M UX
(GYHKIUSMU, CTPOSHUEM KJIETOK Pa3HbIX TKaHEW U UX (DYHKIUSIMH, MEXKIy OpraHaMHu U
CUCTEMaMH OpraHOB y DPACTEHUI, XKUBOTHBIX M UeJOBeKa M WX (YHKUUIMU, MEXKIY
CUCTEMaMH OpraHOB M WX (QYHKIUSIMHU, MEXKIy 3TanmamMu oOMEHa BEIECTB, dTanamMu
KJIETOYHOTO IHWKJIA M >KMU3HEHHBIX IMKJIOB OpPraHU3MOB, 3TalnaMud 3MOPHOHAIBLHOTO
pa3BUTHSL, TEHOTUIIOM U (PEHOTUIIOM, PEHOTUIIOM U (PaKTOpaMH CpeJibl OOUTAHMUS;

YMEHHE BBISBIATh OTIUYMUTENIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIE
pacTeHHi, )KUBOTHBIX U YEJIOBEKa;

yMEHHE  HCIIOJIb30BaTh  COOTBETCTBYIOIIME  apTyMEHTHI,  OHOJIOTUYECKYIO
TEPMHUHOJIOTUI0O W CHUMBOJIUKY JJIsi JOKa3aTeJIbCTBAa POJACTBA OPTraHMW3MOB pPa3HBIX
CUCTEeMaTHYECKUX TPy,

yMEHHE peliaTb OHOJOTMYECKUE 3aaud, BBIABISATH MPUYUHHO-CIIEJICTBEHHBIC
CBSI3M MEXIy HCCIEIyeMbIMA OHOJOTHUYECKUMH TMPOIECCAMH M SIBJICHHUSIMH, JeNaTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUU TIOJyUYEHHBIX PE3yJIbTATOB;

yMEHHE BBIMOIHITH JIAOOpATOPHBIE W MpaKTUYecKue paboThl, COOII0IaTh paBuiia
pu paboTe ¢ yaeOHbIM U Ja00paTOPHBIM 000PYI0BaHUEM;

yYMEHHE BBIJBUTATHh THIOTE3bI, MIPOBEPATh MX IKCIEPUMEHTAIbHBIMU CPEIICTBAMU,
dbopMynHpys 1eb UCCIENOBAaHUS, aHATM3UPOBAThH MOJNyYECHHbIE PE3YyJbTaThl M JETaTh
BBIBO/IBI;

yMEHHE Y4YacTBOBaTh B Yy4eOHO-HCCIEAOBATEIbCKOM paboTe 1Mo Ouosoruu,
HKOJIOTHH U MEJUITMHE, TIPOBOAUMON Ha 0a3e MIKOJIBbHBIX HAyYHBIX OOIIECTB, U MyOIUIHO
MIPEJICTABIISATH MOJYYCHHBIE PE3YIbTAThl HA YUEHUYECKUX KOH(PEPEHIUX;

yMEHHE OIIEHWBATh 3TUYECKUE ACMEKTHl COBPEMEHHBIX HCCIEeIOBAaHUN B 00JIACTH
OMONOTMM W MEIWUUHBI  (KJIOHUPOBAHHME, HCKYCCTBEHHOE  OIUIOJOTBOPEHHE,
HaIlpaBJICHHOE U3MEHEHNE F'€HOMA U CO3JJaHue TPAHCTE€HHBIX OPTraHU3MOB);

37



YMEHHUE OCYIIECTBIATh OCO3HAaHHBIM BbIOOp Oyaymied mnpodeccuoHanbHON
NESTEILHOCTH B 00JIacT OWOJOTUU, MEIULHUHBI, OHOTEXHOJIOTHUH, BETEPUHAPUU,
CEJIbCKOTO0  XO3sIiiCTBa, MUIIEBOM MPOMBIIIIEHHOCTH, YIIyOJIATh IO3HABaTEIbHBIN
MHTEpEC, HaIpaBJICHHbI Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEW Mpodeccun u
MPOJOJKEHHE  OMOJOTMYECKOTO  00pa3oBaHMs B OpraHM3alMsIX  CPETHETo
podeccuoHaNbHOIO U BBICIIETO 00pa30BaHMUS.

[IpenmeTHble pe3ynbTaThl OCBOEHUs yueOHoro npeamera «buonorus» B 11 knacce
JOJKHBI OTPAXKaTh:

c(OpMHUPOBAHHOCTh 3HAHUU O MECTE M POJIM OMOJOTHMH B CUCTEME €CTECTBEHHBIX
HayK, B (OpMUpPOBAHMU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHBI MHpa, B
MO3HAHUU 3aKOHOB MPUPOJbI M PELIEHUU SKOJOTMYECKHX MpoOjeM 4YelloBeYecTBa, a
TaK)Ke B PEIIEHUH BOIPOCOB PAI[MOHATIBLHOTO MPUPOAONOIb30BaHMS, U B (POPMUPOBAHUU
LEHHOCTHOT'O OTHOIIEHHs] K MPHUpPOJE, OOIIECTBY, YEIOBEKY, O BKIJIAJE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH;

yMEHHE BJaJeTh CHUCTEMON OHOJIOTMYECKUX 3HAHUW, KOTOpas BKIIOYAET
oTpesieNieHUs] U IOHUMaHUE CYIIIHOCTH OCHOBOMOJIAralomux OMOJIOTHYECKUX TEPMUHOB U
MOHATUM (BUI, PKOCHUCTeMa, buochepa), OMoIOrnIecKkrne Teopruur (IBOJIOIIMOHHAS TEOPUS
Y. JlapuHa, cuHTEeTUYECKask Teopus 3Boitonun), yuenus (A. H. CeBepuoBa — o myTsx u
HarpaBlieHusix sBomtonuu, B.U. Bepraackoro — o 6uocdepe), 3aKkoHbI (TEHETUIECKOTO
paBHoBecus k. Xapau u B. BaiinOepra, 3apojsiieBoro cxoactsa K. M. bapa), mpaBuia
(Mmuanmyma FO. JIuOuxa, SKOJIOrMYEeCKOW MHpaMUIbl SHEPTUU), TUIOTE3bl (TUIOTE3a
«vupa PHK» V. I'unGepta);

YMEHHUE BJIAJIETh OCHOBHBIMU METOJIaMH HAYYHOT'O IO3HAHMsI, UCIOJIb3yEMBIMU B
OMOJIOTMYECKUX HUCCIEAOBAHUAX KHUBBIX OOBEKTOB M IKOCHCTEM (OMHCAHHE, U3MEpPEHUE,
HaOO/IeHNe, OJKCIEPUMEHT), CHOCO0aMH BBISBICHUS M OLEHKH aHTPOMOTEHHBIX
U3MEHEHUH B MIPUPOJIE;

yYMEHHE BBIACIATh CYIIECTBEHHbIE TIPU3HAKU: BUAOB, OMOTEO1IEHO30B, SKOCUCTEM U
o6uocdepsl, CTaOMIU3UPYIOLIETO, IBUKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO 0TOOpa,
AIJTOMATPUYECKOTO W CHUMIIATPUYECKOTO BHI000PA30BaHMS, BIUSHUS JABWKYIIMX CHII
HBOJIIOIMK Ha TEHOMOHJ TMOMYJSALUU, MPUCTIOCOOICHHOCTH OpPraHU3MOB K Cpefe
oOuTaHus, YepeJoBaHHUS HAMpaBICHUN HBOJIIOLUU, KPYrOBOPOTa BEIIECTB M IOTOKA
SHEPTHH B SKOCUCTEMAX;

yYMEHHUE YCTAaHABJIMBATh B3AMMOCBSI3M MEXKIYy IPOLIECCAMH SBOJIOLNH, ABUKYIIIUMHU
CHJIaMH aHTPOIIOTE€HEe3a, KOMIIOHEHTAMH Pa3IMYHbIX AKOCUCTEM U MPUCIIOCOOTICHHUSIMHU K
HUM OPTaHU3MOB;

YMEHHE BBISBIIATH OTIMYUTEIbHBIC TPU3HAKU KUBBIX CUCTEM, IPUCTIOCOOIEHHOCTD
BUJIOB K cpele OoOWTaHMs, aOMOTHYECKMX M OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3ell OPTaHU3MOB B COOOIIECTBAX, aHTPOMOTEHHBIX U3MEHEHUN B IKOCHCTEMAax
CBOEH MECTHOCTHU;

yMEHHE  HCIIOJIb30BaTh  COOTBETCTBYIOIIME  apryMEHTHI,  OHOJIIOTMYECKYIO
TEPMUHOJIOTUIO M CHMBOJIMKY JJis JIOKa3aTeIbCTBa POACTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKHUX TPYI, B3aUMOCBS3M OPraHW3MOB U CpeAbl OOWTaHWS, EIUHCTBA
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YEIIOBEYECKUX pac, HEOOXOIUMOCTH COXpaHEHHsI MHOTOOOpa3usi BUIOB U SKOCHUCTEM KakK
YCIJIOBHSI COCYIIIECTBOBAHUS MIPUPOIBI U YEIIOBEUECTBA;

YMEHHUE pemaTh OWOJOTHYECKUE 3a7adud, BBIABIATH MPUYUHHO-CIICIICTBEHHBIC
CBSI3M MEXIy HCCICIyeMbIMA OHOJOTHYECKUMH TPOIECCAMH W SIBJICHHUSIMH, JeNaTh
BBIBOJIBI M TIPOTHO3HI HA OCHOBAHUH TIOJyYECHHBIX PE3yJIbTATOB;

YMEHHUE BBIMOJIHATE J1a00paTOPHBIE M MPAaKTHYECKUE PabOThI, COOTI0IATh IPABUIIA
pu paboTe ¢ yueOHbIM U J1abopaTOPHBIM 000PYI0BAHHEM;

YMEHUE BBIIBUTATh TUIIOTE3bI, MPOBEPSITh UX IKCIEPHUMCHTAIBLHBIMU CPEJICTBAMH,
dbopMymHpys 1eNb UCCIICIOBAHUS, aHAIM3UPOBATh MOJYYCHHBIC PE3YyJbTAaThl M JIETaTh
BBIBO/JIBI;

yMEHHE Yy4YacTBOBaTh B Yy4eOHO-HCCIEAOBATEIbCKOM paboTe 1Mo OuoiIoruu,
AKOJIOTHH W MEJUITUHE, TIPOBOJAUMON Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U MyOIUIHO
MIPEJICTABIISATH MOJIYYCHHBIE PE3YJIbTaThl HA YUCHUYCCKUX KOH(PEPEHITUAX;

YMCHHE OIICHHBATh THUIOTE3bI M TECOPUU O IMPOUCXOXKJICHUU JKU3HH, YCJIOBEKA W
YeIIOBEYCCKUX pac, O TMPUYMHAX, TMOCICACTBUAX M CHoco0ax MpeaoTBpaICHUS
rI00aNbHBIX U3MEHEHUH B Ouocdepe;

yMEHHE OCYIIECTBJISATh OCO3HAaHHBIM BBIOOp Oyayiied mpodeccuoHaIbHON
JCSATCIIBHOCTH B 00JacCTH OWOJIOTMH, SKOJOTHH, MPUPOJIOTOIL30BAHUS, MEIUIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETCPUHAPHH, CEJIbCKOTO  XO3SAHCTBA, IHIIECBON
NPOMBIIICHHOCTH,  YIUIyOJNsITh  TO3HABaTENbHBIA ~ WHTEPEC, HANpPaBJICHHBIA  Ha
OCO3HAHHBIN BBHIOOP COOTBETCTBYIOIIEH Mpodeccuu M MPOAOIDKEHHE OHOIOrHYECKOTO
00pa3oBaHUs B OPraHU3AIUAX CPEIHETO MPOPECCHOHAIBHOTO M BBICIIIET0 00pa30BaHusl.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KoumnuecTBo yacos DJIeKTPOHHbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM Kontpoabmsie | TpaxTieckie (undposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
1 buonorus xak Hayka 1 bubmiorexa HOK
https://m.eds00.ru/d69df650
2 JKuBble cucTeMbl U UX U3Y4EHUE 2 bubmorexa [TOK
https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
3 bronorna xieTxn 2 0.5 https://m.edso0.ru/d69df650
bu6moreka [IOK
4 X¥UMHU4YecKash OpraHu3aiys KIeTKN 10 1 https://m.eds00.ru/d69df650
bu6mmoreka [IOK
S Crpocnnue u GyHKIHK KICTKH 8 ! 2 https://m.edso0.ru/d69df650
6 OOMeH BelecTB U MpeBpaIleHUe YHEPTHUHU B 9 1 bubnuoreka [IOK
KIIETKE https://m.edso0.ru/d69df650
7 HacnencrBennas nadopmanus u 9 05 bubnuoreka [JOK
peanuzanus e€ B KIeTKe ' https://m.edso0.ru/d69df650
. bu6mmoreka [JOK
8 PKHM3HCHHBIA KT KIeTKH 6 . https://m.edso0.ru/d69df650
bubnuoreka [JOK
J CTPOCHHC M (GYHKIIMH OpraHusMOB 17 15 https://m.eds00.ru/d69df650
bubnuoreka [JOK
10 Pa3MHOkeHUE U pa3BUTHE OPraHU3MOB 8 1 15 https://m.eds0o.ru/d69df650
11 I'eneTnka — Hayka 0 HACIEACTBEHHOCTH U 2 1 05 bubnuoreka [IOK
M3MEHYMBOCTH OPraHU3MOB ' https://m.edso0.ru/d69df650
12 3aKOHOMEPHOCTHU HACJIEICTBEHHOCTH 10 1 bubmorexa LIOK
P a https://m.edso0.ru/d69df650
13 3aKOHOMEPHOCTH U3MEHUYHUBOCTH 6 1 bubnuoreka [IOK
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https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650

14 I'eneTuka yenoseka 3 0.5 Et?%ﬁ%féig r(alljﬁgdfGSO

15 CeJleKIst OPraHu3MOB 4 1 Eﬁfsﬂﬁﬁfﬁg 8}369df650

16 BroTexHOoIOrus U CHHTETHYCCKAsT OUOJIOTHS 4 Et?ﬁs?ﬁ%?ggsig 8}569df650

17 PesepBHOE BpeMst 1 Et?riH/P/I;Tee;sig r(3/I§69df650
OBIIEE KOJIMYECTBO YACOB I10 TTPOTPAMME 102 13
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11 KVIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM nuudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoTsbI
pecypcsl
1 3apoKJIeHNEe U PA3BUTHUE IBOTIOIMOHHBIX 4 bubnuorexa [JOK
Mpe/ICTaBIeHUI B OMOJIOTHI https://m.eds00.ru/d69df650
" bubnuoreka [JOK
2 M 14 2
HKPOIBOIIOLHA H €€ PESYIETATH https://m.edso0.ru/d69df650
3 Maxpo3BoJTIOIHs U €€ Pe3yIbTaThl 6 bubmorexa [TOK
P 1 pesy https://m.edso0.ru/d69df650
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 15 15 bubnuoreka [IOK
3emie ' https://m.eds00.ru/d69df650
bu6mmoreka [IOK
5 [TpoucxoxaeHue yeaoBeka — aHTPOIIOTEHES 10 1 1 httos://m.edsoo.ru/d69df650
DKOJIOTUS] — HayKa O B3aHMOOTHOIIICHUSAX
6 OpPraHU3MOB M HAIOPTaHU3MEHHBIX CHCTEM 3 0.5 bubmorexa HOK
p . 7OoP . ' https://m.edso0.ru/d69df650
C OKpYIKaroliei cpeaou
bu6mmoreka [JOK
7 0] 0 9 1.5
PTAHHSMEL 1 Cpella ODHTAHHA https://m.edso0.ru/d69df650
. bubnuoreka [JOK
8 9 0.5
JKOIIOTHs BUAOB U NONyJIALAH https://m.eds00.ru/d69df650
DKOJIOTHS COOOIIECTB. IKOJOTHUCCKUE bubmuoreka [JOK
9 12 0.5
CUCTEMBI https://m.edso0.ru/d69df650
bu6mmoreka [JOK
10 b — 6
Hocepa — rII0baNkHas SKOCHCTEMA https://m.eds00.ru/d69df650
11 UYenoBek n OKpykarolas cpena 6 1 bubnuoreka [IOK
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https://m.edsoo.ru/d69df650

12

PesepBHOE Bpems

bubmuoreka [JOK
https://m.edsoo.ru/d69df650

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

7.5
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IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoxa Bcero Konrpoprrre | Ipaxrireciie H3y4eHHusi | oOpa3oBaTeibHbIE
padoTsbI padoThI
pecypcsbl
1 buonorus kak KOMIUIEKCHas HayKa U 1 bubnuorexa [JOK
KaK 4acTh COBPEMEHHOT0 00111ecTBa https://m.eds00.ru/d69df650
. bubmuorexa [JOK
2 JKuBbIe cucTeMbl U X CBOWCTBA 1 htts://m.edsoo.ru/d69df650
3 YpoBHEBaAs OpraHu3aIus ) KUBbIX 1 bubmuorexa [JOK
CUCTEM https://m.eds00.ru/d69df650
4 Hctopust OTKpBITUS U U3YUEHUS 1 bubnuoreka [IOK
kietku. Knerounas teopus https://m.edso0.ru/d69df650
MeTo1b1 MOJIEKYJISIPHOM Y KJIIETOYHOM
ounonoruun. [IpakTuueckas padota
5 «M3yueHnue MeToI0B KJIETOUYHOH 1 05 bubnuoreka [JOK
ouostoruu (xpoMarorpadus, https://m.eds00.ru/d69df650
anekTpodopes, nuddepeHnraibHoe
nentpudyruposanue, [TL[P)»
6 XUMUYECKUI COCTaB KIETKU 1 Bubmmorexa LIOK
https://m.edso0.ru/d69df650
7 MunepalibHbIE BEIECTBA KIIETKH, UX 1 bubnunoreka [JOK
Ouonornyeckas poib https://m.edso0.ru/d69df650
Oprannyeckue BenecTBa KIETKH —
8 6enxu. Jlabopatopnas padora 1 0.5 bubmmorexa [JOK

«O6Hapyx)eHne OelIKOB ¢ TOMOIIBIO

https://m.edsoo.ru/d69df650
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Ka4eCTBEHHBIX PEAKLIUN»

9 CpoiicTBa, KIacCHPHUKAIUS U bubnmoreka [JOK
¢byHKIMM OENIKOoB https://m.edso0.ru/d69df650
10 Oprannydeckue BenecTBa KIeTKH — bubnuorexa [JOK
YTJIEBOIBI https://m.eds00.ru/d69df650
11 Oprannydeckue BenecTa KIeTKH — bubnuorexa [JOK
JTUTIVJTBI https://m.edso0.ru/d69df650
Hyxneunossie kucnorsl. JJHK u PHK.
JlabopaTtopHnast pabota
12 «HccnenoBanne HYKIEMHOBBIX 0.5 bubmmorexa [TOK
yi ' https://m.edsoo.ru/d69df650
KHCIIOT, BbIJICJICHHBIX U3 KICTOK
Pa3IUYHBIX OPraHU3MOBY
13 Crpoenue u pyakiuu ATO. Jlpyrue bubmuorexa [JOK
nykieosuarpudochars (HTD) https://m.eds00.ru/d69df650
CexBenuponanue JIHK. Metoapl
14 T€HOMHMKH, TPAHCKPUIITOMHUKH bubmorexa IOK
> TP P ’ https://m.edsoo.ru/d69df650
MPOTECOMHKH
. bu6mmoreka [JOK
15 M o
CTOABL CTPYKTYPHOH DHOJOTHH https://m.edso0.ru/d69df650
Tunsl kietok. [IpokapuotTuueckas bubnuoreka [JOK
16
KJIETKa https://m.edso0.ru/d69df650
CTpoeHne SyKapuOTHUYSCKOM KIETKU.
17 I1 IZIKTI/I‘ICCIZII; pa60Ta «3yueHue 0.5 bubmorexa HOK
p N p . i ' https://m.edso0.ru/d69df650
CBOMWCTB KJICTOYHOW MEMOpaHBI»
18 IloBepXHOCTHBIM anmapaTr KISTKU bubmmorexa [JOK
P P https://m.edso0.ru/d69df650
19 OnHoMeMOpaHHbIE OPTaHOU/IBI 05 bubnuoreka [JOK

KIJICTKH. HpaKTI/IquKaH pa60Ta

https://m.edsoo.ru/d69df650
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<<I/I3yT-ICHI/Ie JABMOKCHUA IUTOIIIIa3MbI B
PACTUTCIIBHBIX KIICTKAX»

HOHyaBTOHOMHI)IC OpraHOMUAbI KJICTKHU:
MUTOXOHAPUH, IJIIACTU/IBI.
JlaboparopHas paboTa

bubmmoreka [{OK

20 «HcciaenoBanue miazMoiIn3a u 0.5 https://m.edsoo.ru/d69df650
JIETIIa3MOJTN3a B PACTUTEIIBHBIX
KJIETKaX)»

bubmmoreka [IOK
21 HemeMmOpaHHble OpraHou/ bl KJIETKU httos://m.edsoo.ru/d69df650
bu6moreka [IOK

22 CTpocHie i pyHiLH s1pa ! https://m.eds00.ru/d69df650
CpaBHUTEIIbHAS XapaKTEPUCTHKA

93 KJIETOK 3yKapuoT. JlabopaTtopHast 05 bubnuoreka [IOK
pabota «/3ydeHue CTpOCHHUS KIETOK https://m.edso0.ru/d69df650
Pa3IUYHBIX OPraHU3MOBY
AcCUMWIALNS U TUCCUMUIISIIUS —
JIB€ CTOPOHBI MeTabonu3Ma. Turbl

24 oOmeHa BerecTB. JlaboparopHas bubnmuorexa [JOK
pabota «/3ydyeHue KaTaTuTHICCKON https://m.edso0.ru/d69df650
AKTUBHOCTH ()epMEHTOB (Ha IMpUMepe
aMUJIa3bl WK KaTanasbl)»
DepMeHTAaTUBHBIN XapaKTep peaKuit
KJIETOYHOTO METa00Iu3MA.

25 JlaboparopHas pabota «/3yuenue 05 bubnunoreka [JOK

(I)epMeHTaTI/IBHOFO pacICIuICHUA
NEepoKCHua BOAOPOJaa B paCTUTCIIbHBIX
H JKUBOTHBIX KICTKaXx»

https://m.edsoo.ru/d69df650
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Bbenku-akTuBaTopsl U O€NKH-

bubmuoreka [JOK

26
UHTHOUTOPEI https://m.edso0.ru/d69df650
. bubnuorexa [JOK
27 ABTOTPOGHBII TUTT OOMEHA BEIIECTB httos://m.edsoo.ru/d69df650
bubmmoreka [{OK
2 )
8 OTOCHITES https://m.eds00.ru/d69df650
Xemocunres. Jlaboparopnas padota
29 <<CMaBII{/I;;FHe po eI():cf)Bp;o:opanTTesa 0.5 brmmorexa [OK
P pott ' https://m.eds00.ru/d69df650
1 XeMOCHHTE32
AHa’pOoOHBIC OpraHU3MbL. Bus
30 opoxenus. JlabopatopHas pabora bubmuorexa [JOK
«CpaBHEHHE MPOIIECCOB OPOKECHUS U https://m.edso0.ru/d69df650
TIBIXQHHS»
31 AspoOHBIE OpraHu3Mbl. DTaIlbl bubnuoreka [IOK
SHEPTEeTUYECKOT0 OOMeHa https://m.edso00.ru/d69df650
DHeprus MeMOpPaHHOTO rpaiueHTa
bu6mmoreka [IOK
32 npoToHoB. CunHTe3 AT®: paboTa
. https://m.edsoo.ru/d69df650
npoToHHOM AT®-cuHTa3bI
33 Peakiiuyn MaTpuyHOro CHHTE3a bubmorexa HOK
t P https://m.eds00.ru/d69df650
34 TpaHckpunus — MaTPUYHBIA CUHTE3 bubnuoreka [JOK
PHK https://m.eds00.ru/d69df650
N bubmuoreka [JOK
35 T
PAHCIGIIGI 1 £6 STathL https://m.eds00.ru/d69df650
KonupoBanue amunokuciot. Poib bu6mmoreka [JOK
36
pubocom B OMocuHTe3€e Oenka https://m.edso0.ru/d69df650
37 Opranuzanus reHomMa y IpoKapuoT u bubnuoreka [JOK

9yKapuoT

https://m.edsoo.ru/d69df650
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MonekynspHble MEXaHU3MbI

bubmuoreka [JOK

38 3KCIIPECCUU I'€HOB Y 3YKapUOT https://m.edso0.ru/d69df650
Bupycbl — BHEKIIETOUHBIC (DOPMBI
39 YKU3HU U O0JIUTaTHBIC TTapa3HTHI. 05 bubnuoreka [JOK
[TpakTuaeckas padora «Co3mnanue https://m.edsoo.ru/d69df650
MOJICITH BUPYCa»
40 BupycHble 3a001eBaHus YeIOBEKa, bubnuorexa [JOK
JKUBOTHBIX, PACTEHUI https://m.eds00.ru/d69df650
41 HanoTexrosoruu B OMoJ0THN U bubmmoreka [{OK
MEIUIIHE https://m.edso0.ru/d69df650
. bubmuorexa [JOK
42 ACASHEHHEIH WK KICTKH https://m.eds00.ru/d69df650
. bubmuorexa [JOK
43 Matprristit criires JAHK https://m.eds00.ru/d69df650
Xpomocowmel. JlabopaTtopHas pabora
44 «/3ydeHre XxpoMOCOM Ha TOTOBBIX 0.5 bubmorexa IOK
https://m.eds00.ru/d69df650
MUKpOTpernaparax»
bu6mmoreka [JOK
45 flenetie KICTKI — MHTO3 https://m.eds00.ru/d69df650
Tunsl kierok. Kapuokunes u
nutokunes. JlaboparopHas padora
46 «HaOmroneHre MuTO3a B KJIeTKax 0.5 Bubmorexa OK
https://m.eds00.ru/d69df650
KOHYMKa KOpelIKa Jiyka (Ha TOTOBBIX
MUKpOTpernaparax)»
47 Perynsimus ;kM3HEHHOTO [IUKJIA KIETOK bubmmorexa [JOK
https://m.eds00.ru/d69df650
48 OpranusMm Kak eAMHOE LIEI0e bubmmorexa [IOK

https://m.edsoo.ru/d69df650
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Txanu pacrenuii. JJaboparopras

bubmuoreka [JOK

49 0.5
pabota «/3y4ueHue TkaHel pacTeHU https://m.edso0.ru/d69df650
TkaHu )KUBOTHBIX U YEJIOBEKA. Bu6 LIOK
nOIMoTeKA
" :
50 Ha60puaTOpHaﬂ padora «Msysenne 05 https://m.edso0.ru/d69df650
TKaHEH )KMBOTHBIX)
Opranbl. CucTEMBI OPraHoB. Bu6 110K
nOIMOTEKA
1 " :
> JlaboparopHas pabora «syuenne 05 https://m.edso0.ru/d69df650
OpPraHOB I[BETKOBOTO PACTEHUS
bubmmoreka [{OK
2
> Oriopa Teita OpraumsMon https://m.edso0.ru/d69df650
bu6moreka [IOK
53 JlpiKeitie Opranusmon https://m.edso0.ru/d69df650
bu6moreka [IOK
4 I1
> WTAHHE Opratismon https://m.edso0.ru/d69df650
55 IInTanne MO3BOHOYHBIX JKMBOTHBIX. bubmuorexa [JOK
[IumeBapurtenbHas cucTemMa 4eJloBeKa https://m.edso0.ru/d69df650
bu6mmoreka [IOK
56
Jloixaiiie OprauHsMoB https://m.edso0.ru/d69df650
57 JlpIXxaHKe ITO03BOHOYHBIX JKMBOTHBIX U bubnmuorexa [JOK
YyeraoBeKa https://m.edso0.ru/d69df650
58 TpaHcIopT BelecTB y OpraHu3MOB bubmmorera [JOK
P Pt Bem yop https://m.edso0.ru/d69df650
59 KpoBeHocHas cucteMa mo3BOHOYHBIX bubnunoreka [JOK
JKMBOTHBIX M YEJIOBEKa https://m.edso0.ru/d69df650
60 Brienenue y opranusmMoB bubmorexa HOK
s yop https://m.edso0.ru/d69df650
61 3amuTa y OpraHu3MOB Bubmmorexa LIOK

https://m.edsoo.ru/d69df650
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bubmuoreka [JOK

02 HaniyrHast CHCTEMA HETOBEKa hitps://m. eds00.ru/d69df650

63 PaznpaxumocTts u perymsiuus y bubnuorexa [JOK
OpraHu3MOB https://m.eds00.ru/d69df650
I'ymopainbHas peryasmnus u

64 BIZZIOKI;I/IHHaﬂ (I:)HcZeMa JKUBOTHBIX U brbamorexa [OK
https://m.eds00.ru/d69df650

L ): ]

65 dopMbI pa3MHOKEHUSI OPTAaHU3MOB bbmmorexa [OK
https://m.eds00.ru/d69df650
bu6moreka [IOK

66 Hososoe pasmrozetiie https://m.eds00.ru/d69df650

. bubmuorexa [JOK

o7 Meito https://m.eds00.ru/d69df650
I'ameTtorenes. ObpazoBaHue U
pa3BUTHE MOJIOBBIX KJIETOK. Bu6orexa [IOK

68 JlaGopaTtopHnas pabora «3y4yeHue 0.5 htts://m.edsoo.ru/d69df650
CTpOEHUS MOJIOBBIX KJIETOK Ha
TrOTOBBIX MUKpOIIpenapaTax»

69 NuauBunyansHOE pa3BUTHE bubnuoreka [JOK
OPraHu3MOB — OHTOT'€HE3 https://m.edso0.ru/d69df650

70 3akJiaJika OpraHoB M TKaHEH U3 bubnuoreka [JOK
3apOJIbIIIEBBIX JTUCTKOB https://m.edsoo.ru/d69df650
Poct u pazButue )XUBOTHBIX.

71 JlaGopaTopHas pabota «BrIsiBIIeHHE 05 bubnunoreka [JOK
MPU3HAKOB CXOJCTBA 3apOAbIIIEH https://m.edso0.ru/d69df650
MO3BOHOYHBIX KUBOTHBIX)

7 Pa3mHOkeHNe U pa3BUTHE PACTEHUN. 05 bubnuorexa LIOK

JlabopatopHas pabora «CtpoeHue

https://m.edsoo.ru/d69df650
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OpraHoOB Pa3MHOXKEHUS BBICIINX
pacTeHuin»

I/ICTOpI/ISI CTAHOBJICHUA U Pa3BUTHUA

bubmmoreka [{OK

3 TE€HETUKH KaK HayKH https://m.eds00.ru/d69df650
OcHOBHBIE IOHSTHUSL U CUMBOJIBI

74 rederuku. Jlaboparopuas pabora 05 bubnuorexa [JOK
«/po3oduna kak 00OBEKT https://m.edso0.ru/d69df650
T€HETUYECKUX HCCIICTIOBAHUIN)
3aKOHOMEPHOCTH HACTIEAOBAHUS
Mpu3HaKoB. MOHOTHOpHTHOE

75 ckpernmuBanue. [Ipaktuaeckas padota 05 bubmuorexa [JOK
"U3yueHne pe3ynbTaToB https://m.eds00.ru/d69df650
MOHOTHOPHUHOTO CKPEIIUBAHUS Y
npo30¢us"

76 [uTonornueckne 0CHOBBI bubnuoreka [IOK
MOHOTHOPHTHOTO CKPEIINBAHUS https://m.edsoo.ru/d69df650

77 AHaIM3UPYIOIIEE CKPEIIMBaHUE. bubnuoreka [IOK
Henonnoe nomMmunupoBanue https://m.edsoo.ru/d69df650
JluruGpuiHoe cKperBaHue.
[IpakTuueckas padota «M3yueHue bubnuoreka [JOK

78 0.5
pe3ynbTaTOB JUTHOPUIHOTO https://m.eds00.ru/d69df650
CKPEIIUBAHUS Y IPO30(DUITBD»

79 I{utonoruyeckue 0CHOBBI bubmuoreka [JOK
JTUTHOPUTHOTO CKPEITUBAHUS https://m.edsoo.ru/d69df650

80 CuensieHHO€ HaclieIoBaHUE bubnmuoreka [JOK
IIPU3HAKOB https://m.edso0.ru/d69df650

81 XpOoMOCOMHast TEOpHUs bubnuorexa LIOK

HaCJICACTBECHHOCTHU

https://m.edsoo.ru/d69df650
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bubmuoreka [JOK

82 Feneruia nona hitps://m. eds00.ru/d69df650

83 I'eHOTHT KaK [IEJIOCTHAS CHCTEMa bubmorexa HOK

https://m.eds00.ru/d69df650

84 I'eneTn4ecKkuii KOHTPOJIb PAa3BUTHUSA bubnuorexa [JOK
pacTeHui, )KUBOTHBIX U YEJIOBEKA https://m.edso0.ru/d69df650

85 MN3MeHYnBOCTb MpU3HAKOB. BHibl bubmmoreka [IOK
W3MEHYHBOCTHU https://m.eds00.ru/d69df650

bubmmoreka [{OK

86 Moz prKaIHOHKAs H3MEHIHBOCTS https://m.edsoo.ru/d69df650
BapranunonHslii psa 1 BapHallMOHHAS
kpuBas. JlaboparopHas padota

87 «MccnenoBanmne 3aKOHOMEPHOCTEN 05 bu6moreka [IOK
MOIU(DUKAITMOHHONW U3MEHYHBOCTH. https://m.edsoo.ru/d69df650
[TocTpoeHue BapuaMOHHOTO psja U
BapHallMOHHOW KPUBON»

88 I'enoTunuyeckass U3AMEHUYHNBOCTb. bubmuorexa [JOK
KomOunaTrBHAs H3MEHYHBOCTD https://m.edso0.ru/d69df650
MyranuoHHasi ”3MEHYUBOCTb.

89 [IpakTuueckas pabota «MyTaruu y 05 bubnuoreka [JOK
po30¢ Bl (Ha TOTOBBIX https://m.eds00.ru/d69df650
MUKpOTpernaparax)»
3aKOHOMEPHOCTH MYTAIlIHOHHOTO

90 npouecca.pBHHreHeZ:IKi u bubmmorexa [JOK

https://m.eds00.ru/d69df650
SMUT€HOMUKA
I'enetuka yenoseka. [IpakTuueckas
91 paboTta «CocTaBiieHHE U aHATTU3 0.5 Bubmmorexa LIOK

POIOCIOBHOM»

https://m.edsoo.ru/d69df650
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bubmuoreka [JOK

92 M i
CTOART MEHIHHEIOM TEHETHIH hitps://m. eds00.ru/d69df650
3HaueHNEe MEUIIMHCKON TCHETUKH B
93 MPEAOTBPAILCHUN U JICUCHUH bubmmorera [JOK
P P . https://m.eds00.ru/d69df650
TCHETHUYECKUX 3a00JICBaHHI YEeITOBEKA
OCHOBHBIC TIOHATHUS CEJICKIIHH.
94 JlabopaTtopHnas pabota «3yuenue 05 bubnuorexa [JOK
COPTOB KYJIbTYPHBIX PACTEHUUN U ' https://m.edso0.ru/d69df650
MOPOJI TIOMAITHUX KUBOTHBIX)
MeTomp! ceneKIIMOHHON PabOTHI.
95 JlaboparopHas padota «/3yuenHune 0.5 bubnmorexa [JOK
paTopHai p yzl ' https://m.edso0.ru/d69df650
METOJIOB CEIICKIINH PACTCHUI
JIOCTHKEHMS CeJIEKIUU PACTEHHI U
96 #KUBOTHBIX. [IpakTHueckas pabora bubnmorexa [JOK
P . P https://m.edso0.ru/d69df650
«[IpuBuBKa pacTeHUI»
CoxpaHeHue, u3y4eHue u
97 HCII0JIb30BaHNE T€HETUYECKUX Bubmmorexa [JOK
https://m.eds00.ru/d69df650
pecypcoB
buoTtexHonorus kak Hayka U OTpacib
98 npou3BoicTBa. [IpakTnueckas pabora 05 bubnuoreka [JOK
«3yuenne 00LEKTOB ' https://m.eds00.ru/d69df650
OMOTEXHOJIOT I
OcHOBHbIE HaIIPaBJICHUS bubnunoreka [JOK
99 .
CUHTETHYECKON OMOJIOTHH https://m.edso0.ru/d69df650
bu6mmoreka [JOK
100 X
POMOCOMHA3 | TEHHASN MIDKEHEPIE https://m.edsoo0.ru/d69df650
101 MeauinHcKkre OHOTEXHOJIOT I bubmmorexa [IOK

https://m.edsoo.ru/d69df650
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102 Pesepsubiit ypok. IloBTOpeHue, 1 bubnuorexa [JOK
000011IeHNe, CUCTEMATH3AINS 3HAHUI https://m.edsoo.ru/d69df650
OBUIEE KOJIMYECTBO YACOB I10 102 135

[TPOTPAMME
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11 KVIACC

KoanuyecTBOo 4acos DJIeKTPOHHBbIE
Ne Mara undposbie
Tema ypoka Konrtpoabubie | IlpakTnueckue
n/m Bcero u3yueHusi | oOpa3oBaTesibHbIE
padoTsbI padoThI
pecypchl
bubmmoreka [{OK
1 C) 4. 1
BOIOLHONHAs Teopis 1. JlapeHHa https://m.edso0.ru/d69df650
9 JIBMOKyIIIE CHIIBI ABOJIFOIIMA BHJIOB 1 bubmmoreka [{OK
o Y. JlapBuny https://m.eds00.ru/d69df650
Bopr0a 3a cymiecTBoBaHue,
3 eCfeCTBeHHIZII;II 1 UCKYCCTBEHHBII 1 bubmorexa HOK
Y https://m.edso0.ru/d69df650
0oTOOD
4 ®opMUPOBAHNE CUHTETUYECKON 1 bubnuoreka [IOK
TEOPHUH IBOJIIOIUU https://m.edso0.ru/d69df650
5 DTanbl 3BOJIOLMOHHOTO TPOIecca: 1 bubnuoreka [IOK
MUKPOSBOJIIOIUSA U MAKPOIBOJTIOLIHS https://m.edsoo.ru/d69df650
6 [Tonynsiuus — sneMeHTapHas 1 bubnmuorexa [JOK
€UHHULIA DBOJIIOUU https://m.edsoo.ru/d69df650
3aK0H T€HETHYECKOTO PaBHOBECHS
k. Xapau, B. BaiinOepra.
7 ﬁa6o aI;(I)[ Has paboTa ZBLI}IBJICHI/IC 1 0.5 bubmotera [JOK
PATOpHAA P . ' https://m.edso0.ru/d69df650
M3MEHUYUBOCTH Y 0C00el OJTHOTO
BHUIA
bubmmoreka [JOK
8 6) 1
FICMCHTAPHBIC (HAKTOPEI SBOHOIHH https://m.edso0.ru/d69df650
9 Dddext ocnoBatens. Ipdexr 1 bubnuoreka [JOK

6YTLIJ'IOLIHOFO TOpJIbIIIKa

https://m.edsoo.ru/d69df650
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10 Murpanuu. M3oaauuu nomyssnuii: bu6morexa [IOK
reorpaduueckas, OMOJOrHIecKas https://m.edsoo.ru/d69df650
11 EcrectBennslit oTOOp — bubnuorexa [JOK
HaTPAaBJISIOMUN (aKTOP IBOIIOIIH https://m.eds00.ru/d69df650
N bubnuorexa [JOK
12 Hoxosoit o160p https://m.eds00.ru/d69df650
[Ipucnoco6aeHHOCTh OPraHU3MOB Kak
€3yJIbTaT MUKPOIBOJTFOITHH.
13 ?IagopaTopHaﬂI;a%Ta «3ydueHne 0.5 bubmorexa HOK
. https://m.edso0.ru/d69df650
apoMop(h030B U UANOATATITAIAN Y
PacTeHHI U KUBOTHBIX)
[Ipumeps! npucnocobaeHut y
OpPraHU3MOB: MOP(OJIOTHICCKHE,
(dbuzmoornUecKkue, OMOXMMUYECKUE,
14 noBeneH4Yeckue. JlabopaTtopHas 0.5 Bubmmorexa [JOK
https://m.eds00.ru/d69df650
pabota «IIpucnocobneHus
OpPraHU3MOB U UX OTHOCHUTEJbHAS
1enecoo0pa3zHoCTb»
Bupn, ero xpurepun u CTpyKTypa.
JlaGopaTtopHnas pabora «CpaBHEHHE bubnuoreka [JOK
15 0.5
BHJIOB 110 MOP(OJOTHUECKOMY https://m.eds00.ru/d69df650
KPUTEPUIO»
bubnuoreka [JOK
16 CTpyKrypa Biza https://m.eds00.ru/d69df650
17 BunooOpa3oBaHue Kak pe3yibTar bubnunoreka [JOK
MMKPOIBOJIFOLUU https://m.edso0.ru/d69df650
18 CBs13b MUKPO3BOJIIOIIUN U bubnuoreka [JOK

SIMHUACMHUOJIOINHA

https://m.edsoo.ru/d69df650
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MakposBoronus.

19 [TameoHTOJIOrNYECKHE METO IBI bubmorexa LIOK
https://m.edso0.ru/d69df650
M3Y4YEHUS IBOJIOLIUN
20 Buoreorpaduueckre MeTo b1 bubnuorexa [JOK
WU3yYEHUS SBOJIIOLUN https://m.edso0.ru/d69df650
OMOPHOJIOTHYECKUE U CPABHUTEIHLHO-
21 MOP(OJIOrHIECKHE METO Il U3YyUEHHUSI brbmmorexa [OK
https://m.eds00.ru/d69df650
9BOJIIOLIUN
MonekynsipHO-T€HETUUECKHUE,
22 OMOXMMHUYECKHE U MATEMAaTHYECKUE bubmorexa HOK
https://m.eds00.ru/d69df650
METO/IbI U3yUEHUS IBOJIOIUH
bu6moreka [IOK
23 Obutie 3aKOHOMEPHOCTH JBOIOLHH https://m.edso0.ru/d69df650
24 AnanTtuBHas paguanus. bubnuoreka [IOK
HepaBHOMEpHOCTH TEMIIOB BOJIIOIUN https://m.edso0.ru/d69df650
o5 Hayunble runoTe3sl MporuCcXoxKACHUS bubnuoreka [IOK
JKU3HHU Ha 3emiie https://m.edso0.ru/d69df650
26 JloHay4Hble peaCTaBICHUS O bubnuoreka [JOK
3apOKICHUU KU3HU https://m.edsoo.ru/d69df650
OCHOBHBIE ATaIlbl HEOPraHUYECKOU bubnuoreka [JOK
27
3BOJIIOLIUNA https://m.edsoo.ru/d69df650
28 ['unoTe3sl 3apoKaACHUS KUZHH bubmorexa [IOK
https://m.edso0.ru/d69df650
Uctopus 3emiu u meTopl €€
29 uzyuenus. JlabopatopHas pabora 05 bubnuoreka [IOK
«M3ydeHne 1 ONHUCaHUE UCKOIAEMBbIX https://m.edso0.ru/d69df650
OCTaTKOB JPEBHUX OPraHU3MOBY»
30 HavanpHble 3Tansl opraHM4ecKon bubnuorexa [IOK
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OBOJIIOIINH

https://m.edsoo.ru/d69df650

bubmuoreka [JOK

31 DBOJIONHS SYKapUOT https://m.edsoo.ru/d69df650
OcCHOBHBIE ATarbl HBOJTIOIUN

32 pactutenbHOro mupa. [Ipaktudeckas 05 bubnuorexa [JOK
pabora «M3y4ueHne ocobeHHOCTEH https://m.edsoo.ru/d69df650
CTPOCHHMS PAaCTEHUM PA3HBIX OTIECIOB)

33 OCHOBHBIE ATarbl YBOJTIOIUN bubnuoreka [JOK
KUBOTHOTO MHUpa https://m.eds00.ru/d69df650
DBOJIONMS )KUBOTHBIX. [IpakTrueckast

34 pabota «M3ydeHne ocoOeHHOCTEH 0.5 bubmorexa [TOK

https://m.eds00.ru/d69df650
CTPOEHHMS TIO3BOHOYHBIX JKHBOTHBIX)»

35 PazButne xxu3HM Ha 3emMIie TIo Ipam U bubmuorexa [JOK
Mepuoiam https://m.edsoo.ru/d69df650

36 MaccoBble BRIMUPAHUS — bubnuoreka [IOK
AKOJIOTHYECKHUE KPU3UCHI TTPOILIIOTO https://m.edso0.ru/d69df650

37 CoBpEeMEHHBII IKOJIOTUYECKHI bubnuoreka [IOK
KpHU3HC, €r0 0COOEHHOCTH https://m.edso0.ru/d69df650

38 CoBpeMeHHas cucrema bubnnoreka [JOK
OPraHM4eCcKOro MpouIoro https://m.edso0.ru/d69df650

39 OcCHOBHbBIE CUCTEMATUYECKUE TPYIIIBI bubnunoreka [JOK
OPraHu3MoOB https://m.edso0.ru/d69df650

bubnuoreka [JOK

40 AHTPOIIOOTHS — HayKa 0 Heflobeke https://m.eds00.ru/d69df650

41 Pa3BuTne npeacrasnenuit o bubnuoreka [IOK
MPOUCXO0XKICHUHN YEJIOBEKa https://m.edsoo.ru/d69df650

42 MecTo yemoBeKa B CHCTEME 05 bu6mmoreka [JOK

opranmdeckoro mupa. Jlaboparopnas

https://m.edsoo.ru/d69df650
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pabora «M3yuenue ocobeHHOCTEH
CTPOCHHSI CKEJIETa YeJIOBeKa,
CBA3aHHBIX C MPAMOXOXKIACHUCM

43 JIBI>KyIIIME CUITBI aHTPOIIOTEHE3a brbmmorexa [OK
ym p https://m.edso0.ru/d69df650
CooTHolIeHrEe ONOJIOTHYECKUX 1
44 COLIMANIBHBIX (PaKTOPOB B bubnuorexa LIOK
1 p https://m.edso0.ru/d69df650
AHTPOTIOTEHE3E
45 OCHOBHBIE CTaJMHU aHTPOIIOreHE3a bubmorexa HOK
o P https://m.edso0.ru/d69df650
46 [TameoreHeTrka U MajgcoreHOMUKA bubmorexa LOK
https://m.edso0.ru/d69df650
47 OBOJIIOINS COBPEMEHHOTO YEJTOBEKa bubmmorexa [OK
H P https://m.edso0.ru/d69df650
Yenoseueckue pacekl. [Ipaktuyeckas
48 abota «M3yueHne SKOIOTHUECKUX 0.5 bubmmorexa [OK
p . v ' https://m.edso0.ru/d69df650
aJanTanii 4eI0BEeKay
49 MexIUCIUIIITMHAPHBIE METOIbI bubnuoreka [JOK
AHTPOIIOJIOTUU https://m.eds00.ru/d69df650
50 3apoKaeHUE U Pa3BUTHE DKOJIOTHU bubmorexa LHOK
PO p https://m.edso0.ru/d69df650
Mertonpl skojoruu. JlabopatopHas
51 abora «M3yueHue MeTOI0B 0.5 bubmorexa LIOK
p yi a . ' https://m.edso0.ru/d69df650
DKOJIOTHYECKUX UCCIIENOBAHUIDY
3HaYeHHEe PKOJOTUUYECKUX 3HAHUH ISt bubmuoreka [JOK
52
YeJIoBeKa https://m.edso0.ru/d69df650
53 Okonornyeckue pakTopsl Bubmmorexa LIOK

https://m.edsoo.ru/d69df650
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Abuotnueckue paxkropsl. CBET Kak
9KOJIOTUYECKUH (aKTop.

bubmmoreka [{OK

o4 JlabopaTopHas pfl6OTa «BrisiBNICHUE 0.5 htts://m.edsoo.ru/d69df650
MPHUCTIOCOOTICHUI OPraHU3MOB K
BITUSTHUIO CBETa
AbGunotnyeckue paKkTOpsI.
TemnepaTypa Kak KOJOTHYECKUI
55 (dakrtop. JlabopaTtopHas pabora 05 bubnuorexa [JOK
«BrIsIBIEHUE TTPUCTIOCOOICHUT https://m.edso0.ru/d69df650
OPTaHW3MOB K BIIMSTHHIO
TEMIIEPATYPhI»
Abuotuueckue dakropsl. BrnaxHocTh
KaK PKOJOTUYECKUHA PaKTop.
56 JlaGopaTtopnas pabota 0.5 bubmorexa [TOK
https://m.eds00.ru/d69df650
«AHaToMHYeCcKHe 0COOEHHOCTH
pacTeHMii U3 pa3HbIX MECT OOUTAHUSD
bu6mmoreka [IOK
> Cpeasi OGHTAHNS OpraKH3MOB https://m.eds00.ru/d69df650
bu6mmoreka [JOK
>8 bronoriieckie puTMEI https://m.eds00.ru/d69df650
bu6mmoreka [JOK
> PKU3HCHHBIC (OPMBI OPaHH3MOB https://m.eds00.ru/d69df650
bubnuoreka [JOK
60 broruieckne gaxropet https://m.eds00.ru/d69df650
3HaueHne OMOTHUECKUX
61 B3aUMO/JICHCTBUI 7S CYIIECTBOBAHUS Bu6mmorexa LIOK
https://m.eds00.ru/d69df650
OpPraHU3MOB B cpefie 0OUTaHus
62 OKOJIOTHYECKHE XapaKTEPUCTUKH bubnuorexa [IOK
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MOy UA https://m.edsoo.ru/d69df650
OcHOBHBIE TTOKA3aTEINU MOMYISIHN:
63 YHCIIEHHOCTb, TUIOTHOCTh, BO3pAaCTHAs bubmmorexa [TOK
https://m.edso0.ru/d69df650
Y TI0JIOBasi CTPYKTypa
OcHOBHBIE TTOKA3aTEIU MOMYJISIIUN:
64 POXKIAAEMOCTD, IPUPOCT, TEMI POCTA, bubmorexa HOK
https://m.eds00.ru/d69df650
CMEPTHOCTh, MUTPAIIAN

65 DKoJiorTHYecKasi CTpyKTypa bubnuoreka [JOK
MOIYJIALINHA https://m.eds00.ru/d69df650

66 JlnHaMuKa NOMyJSIuy U e€ bubnuoreka [IOK
perynsauus https://m.eds00.ru/d69df650

67 Kpussle pocTa uncineHHOCTH bubnuoreka [IOK
nonysssnuy. KpuBble BBDKHBaHHS https://m.eds00.ru/d69df650
DKoJioru4ecKasi HUIa BUA.

68 JlaGopaTtopHnas pabota 05 bubnuoreka [IOK
«IIpucrocoOeHns CeMsiH PaCTCHHUM K https://m.edso0.ru/d69df650
pacceneHuIo»

69 By kak cucreMa momyssiuiz Eubmorexa HOK

https://m.eds00.ru/d69df650

70 3aKOHOMEPHOCTH MOBEJCHUS U bubnuoreka [JOK
MUTPALUI )KUBOTHBIX https://m.edsoo.ru/d69df650
Coo0r11ecTBO OpraHnu3MoOB — bubnunoreka [JOK

71
OHOLIEHO3 https://m.edso0.ru/d69df650

72 DKocucTeMa Kak OTKPbITasi cucTeMa bubmmorexa [JOK

https://m.eds00.ru/d69df650

73 KpyroBopoT BelecTB 1 NOTOK bubnuoreka [IOK
SHEPIUU B DKOCUCTEME https://m.edso0.ru/d69df650

74 OCHOBHBIE TIOKa3aTEIN FKOCUCTEMBI bubmuoreka [JOK
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https://m.edsoo.ru/d69df650

75 DKOJOTUYECKUE TTHPAMUIBI Bubmorexa IOK
p A https://m.edsoo.ru/d69df650
bubmmoreka [{OK
76 u o —
SMCHCHHA COODIIECTE = CyKHeceHi https://m.edsoo.ru/d69df650
[IpuponHbIE S5KOCUCTEMBI.
77 DKOCHCTEMBI 03€P U PEK bubnmorexa LOK
P . pet. https://m.edsoo.ru/d69df650
DKocHcTEMBI MOPEN 1 OKEaHOB
[IpupoHbIE S5KOCUCTEMBI.
78 DKOCHUCTEMBI TYHIIP, JIECOB, CTEIEN bubmmorexa LOK
YHIP, ’ i https://m.edso0.ru/d69df650
MTYCTBIHB
bu6moreka [IOK
79 A
HTPOTIOTEHHDIE SKOCHCTEMBI https://m.edsoo.ru/d69df650
VYpboskocucremsl. [TpakTuueckas
80 abota «V3ydeHue u onMca"Hue 0.5 bubmorexa LOK
p v ' https://m.edsoo.ru/d69df650
ypOOIKOCHCTEMBI
3aKoHOMEPHOCTH (POPMUPOBAHUS
81 OCHOBHHgiBaHMo®eECT;;ﬁ bubmmorexa LOK
a https://m.edso0.ru/d69df650
OpPraHU3MOB B DKOCHUCTEMaX
MexaHu3MEI BO3AEHCTBUA
3arps3HEHUN Pa3HBIX TUIIOB Ha
82 CcyO0OpraHnu3MeHHOM, OPraHU3MEHHOM Bubmorexa ITOK
yoop - OP ’ https://m.edso0.ru/d69df650
MOMYJISIITHOHHOM U 9KOCUCTEMHOM
YPOBHSX
buocdepa — oOuennanerapHas bubnuoreka [IOK
83
o0osouka 3emiun https://m.edso0.ru/d69df650
84 VYuenue B. U. Bepnaackoro o bubnuoreka [JOK

ouochepe

https://m.edsoo.ru/d69df650
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3aKOHOMEPHOCTH CYILIECTBOBAHUS

bubmuoreka [JOK

85
ouocdepsr https://m.edsoo.ru/d69df650
86 KpyroBopoTs! BemecTs u bubnuorexa [JOK
OMOTCOXMMHUYECKHUE ITUKITBI https://m.edso0.ru/d69df650
87 3onanpHOCTH OHOCchepsl. OCHOBHBIC bubnmoreka [JOK
OMOMBI CyIIN https://m.edso0.ru/d69df650
. bubnuoteka [JOK
88 YeroituBocts GHoceps https://m.eds00.ru/d69df650
89 DKOJIOTHUECKHE KPUZUCHI U UX bubnuorexa [JOK
MPUIHHBI https://m.eds00.ru/d69df650
bu6moreka [IOK
B N
%0 O3CHCTBHE HesloBeka Ka GHOChepy https://m.edso0.ru/d69df650
AHTPOTIOT€HHOE BO3/ICHCTBHE HA bubnuoreka [IOK
91 . .
pPaCTUTENBHBIN U KUBOTHBIA MU https://m.eds00.ru/d69df650
bu6mmoreka [IOK
92 Oxpatia MpHpOE! https://m.eds00.ru/d69df650
93 OCHOBHBIE TPUHLIUIIBI YCTOMYUBOTO bubnuoreka [IOK
pPa3BUTHS YEJIOBEYECTBA U IPUPOIbI https://m.eds00.ru/d69df650
PanmonanbHO€ pUpPOAOIOJIL30BAHNE
94 U COXpaHEeHHEe OMOJIOTHYECKOTO bubmmorexa [JOK
P https://m.eds00.ru/d69df650
paszHooOpa3us 3emiu
95 O06o01meHue mo reme bubmuoreka [JOK
«MUKpPO3BOJIIOLMSA U €€ pe3yIbTaThD) https://m.edso0.ru/d69df650
96 O06o01meHue mo reme bubmuoreka [JOK
«Maxkpo3BOJIIOLUSA U €€ pe3yIbTaThD) https://m.edso0.ru/d69df650
O06o00611eHnEe N0 TeMe
bu6mmoreka [JOK
97 «[IpoucxoxIeHNE U pA3BUTHE KU3HU

Ha 3emMiiey

https://m.edsoo.ru/d69df650
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O000111EHHE TT0 TEME

98 «[IpoucxoxaecHue yejoBeKa — 1 bubmorexa [JOK
P & https://m.edso0.ru/d69df650
AHTPOTIOTEHE3)
O06o0061IEHNE 110 TEME «DKOJIOTHUA —
99 HayKa 0 B3aUMOOTHOIIIEHUIX 1 bubnmorexa [TOK
YK https://m.edso0.ru/d69df650
OpPTaHU3MOB»
100 O6061enHue o reMe «OpraHu3msl U 1 bubnuorexa [JOK
cpena oOuTaHUs https://m.edso0.ru/d69df650
101 O6001eHue mo Teme « IKOJIOTHS 1 bubnuorexa [JOK
BHJIOB M MOIYJISLIAI https://m.eds00.ru/d69df650
102 O6006menue mo Teme «brocdepa — 1 bubmuotexa [JOK
rio0apHas SKOCUCTEMAY https://m.edso0.ru/d69df650
BIIEE KOJIMYECTBO YACOB IT
OBII] OJ1 CTBO HACOB ITIO 102 75

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

N.b.Aradonona, E.T.3axaposa "buonorus" M.: [Ipocsewmenue, 2020

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA
T.B.Huxkntnnckasa "Harnsaueiil cipaBoyHuK it noarotosku OI'D u EI'D no

ouosiornu" M.:Dkcemo, 2023

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH
HUHTEPHET

bu6mmoteka LIOK https://m.edsoo.ru/d69df650

Enunas komnexuus L{OP. IpeameTtnas xomiekius «buonorus» http://school-
collection.edu.ru/collection

2.01kpeIThIi KOMUTemK: bruomorus http://college.ru/biology

3. B nmomMomip yuutento 6uonoruu: oopazosarenbubiil caitt UECOH HI'TTY
http://fns.nspu.ru/resurs/nat

4. BuemkonbHas 3xonorus. [Iporpamma «llIkonbHas s3KoJI0ruYecKas
uHUIMaTuBa» http://www.eco.nw.ru

5. Bes 6uonorus: HaydHo-o0pa3zoBatenbHbIN mopTan http://www.sbio.info
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