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INOACHUTEJIBHASA 3AIINCKA

[Tporpamma o yae6HOMY TipemeTy "buomnorus” (nanee - OMOJIOTHS) HA YPOBHE CPEAHETO
oOmiero odpazoBanus pa3paboTaHa Ha ocHoBe PenepanbHOro 3akoHa ot 29.12.2012 Ne 273-03
«O06 oOpazoBanuu B Poccuiickoit ®enepammm»y, ®I'OC COO, Konnenmwu mnpenoiaBaHus
yuebHoro npeamMera «buonorus» u OCHOBHBIX MOJIOKEHUH (eaepanbHOil pabodelt mporpaMMel
BOCTIUTaHHUS.

VYueOusiit mpenamet «buonorusy yriayonénnoro yposus uzydenus (10—11 kmaccer) sBiseTcst
OJTHUM M3 KOMIIOHEHTOB MpeAMeTHoU obnactu «EcTecTBeHHO-Hay4Hble MpeaMeThl». CoryiacHo
nojoxerusM PI'OC COO npodunbHble yuyeOHbIE MPEIMETHI, U3ydaeMble Ha YIiIyOiIEHHOM
YPOBHE, SBISIIOTCA crocoboM muddepeHnmnanuy oOydYeHUs HAa YPOBHE CpPETHEro O0OIIero
00pa30BaHUs U MPU3BAHbI OOECIIEYUTh MPEEMCTBEHHOCTh MEXKJy OCHOBHBIM OOIIUM, CPEIHUM
o0mmuM, cpeIHUM MpOo(deCCHOHAIBHBIM U BhICIIMM 00pa3oBaHMEeM. B To ke Bpems Kakablil u3
TUX YYEOHBIX MPEIMETOB JOJDKEH OBITh OPHEHTUPOBAH HAa MPUOPUTETHOE pEIICHHE
00pa30BaTENIbHBIX, BOCIUTATENbHBIX U PA3BUBAIOIIMX 3aJ]1a4, CBS3aHHBIX C NPOQOpHEHTAIMeH
0o0yyaromuxcss U CTUMYJHUPOBAHMEM HHTEpeca K KOHKPETHOH OOJacTH HAy4YHOTO 3HAHMA,
CBSI3aHHOTO C OMOJIOTHEHN, METUITMHOM, YKOJIOTUEH, IICHXOJIOTHUEH, CTIOPTOM MJTM BOCHHBIM JIEJIOM.

[Tporpamma o yueGHOMY mipeamety "buonorus" maét mpeacraBieHure O 1ETU U 3a1adax
u3yudeHus yueoHoro npeamera «buonorusy Ha yriy0i1EHHOM ypOBHE, ONpeensieT 00s3aTeIbHOe
(MHBapuaHTHOE) TMpPEAMETHOE COJAEpKaHHME, €ro CTPYKTypHpOBaHHE IO pas3fesiaM M TeMmaw,
pacrpeeseHue o KiaccaM, peKOMEHYeT MOC/Ie0BaTeIbHOCTh U3yUeHHs y4eOHOro MaTepuasa
C y4€TOM MEXIPEAMETHbIX W BHYTPHUIIPEAMETHBIX CBS3€d, JIOTMKM YydeOHOro mpoiiecca,
BO3PACTHBIX 0COOEHHOCTEH oOyuaromuxcs. B mporpamme mo OMOIOTMU peaqn30BaH MPUHIIMIL
MPEEMCTBEHHOCTH C HW3y4Ye€HHEeM OWOJIOTHHM Ha YpPOBHE OCHOBHOTO 001Iero oOpa3oBaHWs,
Onarozaps yemy pocMaTpUBAETCs HANPaBIEHHOCTh Ha MOCIIEAYIONIee Pa3BUTHE OMOIOTHUECKUX
3HaHUW, OPHEHTUPOBAHHBIX Ha (OPMUPOBAHHUE ECTECTBEHHO-HAYYHOIO MHPOBO33PEHUS,
9KOJIOTHYECKOTO MBIIIJICHHSI, MPEACTaBIEHUN O 340pOBOM 00pa3ze >KU3HM, HAa BOCHHTAHUE
OEpEKHOT0 OTHOIICHUS K OKPY>KaroIlel mpupoaHoi cpene. B mporpamMme mo OMOJIOTHHM Takke
MOKa3aHbl BO3MOXHOCTH yueOHoro mpenmera «buosnorus» B peanusanuu tpedoBanuit GI'OC
COO x m1aHupYyEMbIM JTUYHOCTHBIM, METAIIPEIMETHBIM U IIPEJAMETHBIM pPe3yJibTaTaM 00y4eHUsI U
B ()OPMUPOBAHUU OCHOBHBIX BHJIOB Y4eOHO-TIO3HABATEIHHOU AEATEIHLHOCTH OOYYAIOIIMXCS 1O
OCBOCHHUIO COJIEp’)KaHUsI OMOJOTHYECKOTO O00pa3oBaHUsST Ha YPOBHE CPEIHETO OOIIETro
o0Opa3oBaHusl.

VYuebnsiii npeaMer «buonorus» Ha ypoBHE cpeaHEero oOIero oOpa3oBaHUs 3aBepIIacT
Ouosornyeckoe oOpa3oBaHKE B IIKOJE U OPUEHTHPOBAH HA PACHIMPEHHUE W YTITyOJeHHE 3HAHHUN
00yUaroMuXCsi O XKUBOW MPUPOJIC, OCHOBAX MOJICKYJISIPHON U KJICTOYHOM OMOJIOTHH, SMOPUOIOTHA
n 6I/IOJ'IOFI/II/I pa3sBuUTHA, T'CHCTUKH, CCIICKIUMU, 6I/IOT6XHOJ'IOFI/II/I, OBOJJIIOIMOHHOI'O YYCHUA U
9KOJIOTHUH.

N3yuenune yuyebHOro npenmMera «buonorus» Ha yriayOJIeHHOM YpOBHE OPHEHTHPOBAHO Ha
MOJTOTOBKY 00YYaIOMIUXCS K OCTIEeTYIOIEMY IOJTyYEeHUI0 OMOJIOTHYECKOro 00pa30BaHus B By3ax
U OpraHu3alUsaX CpeiHero mpoecCHOHAIbHOrO o00pa3oBaHus. OCHOBY €ro coJepxaHus
COCTaBIJIIET CUCTEMa OHMOJOTMYECKUX 3HAHMM, MOJYYEHHBIX MPHU HM3YYCHHU OOYYaIOUIMMMUCS
COOTBETCTBYIOIIMX CHCTEMaTHYECKUX pa3JesoB OHOJIOIMH Ha YPOBHE OCHOBHOIO OOIIEro
oOpasoBanus, B 10—11 kimaccax 3TH 3HaHUS MOTYYalOT pa3BUTHE. Tak, pacIIMPEHbI U yIIyOJIeHbI
Ouoslornyeckue 3HaHHUSA O PACTEHUSX, JKUBOTHBIX, I'pubax, OaKkTepusx, OpraHU3Me 4YeJOBEKa,
O0IMX 3aKOHOMEPHOCTSX JKU3HH, JOIMOJHHUTEIHHO BKJIIOYEHBI OHOJOTMYECKHE CBEICHHS
NPUKIIAJHOTO U MOMUCKOBOIO XapakTepa, KOTOPblE MOKHO HCIOJIb30BATh KaK OPUEHTHPHI UIs
nocienyoomero Beidopa npodeccun. Bo3mokHa Takke MHTErpanus OMOJIOrMYECKUX 3HAHUU C



COOTBETCTBYIOIIUMH 3HAHUSMH, TIOJTYYCHHBIMU 00YYAIOMIMMUCS TIPU U3yYECHUH QU3UKH, XUMHH,
reorpaduu U MaTEMaTHKH.

CtpykTypa mnporpammbl Mo ydeOHOMy mnpenmery "buomorus" orTpaxaer CHUCTEMHO-
YPOBHEBbII M SBOJIIOIMOHHBIM MOAXOAbI K U3ydeHHI0 Ouosoruu. CorjiacHO UM, H3y4yaroTcs
CBOWCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIsl )KUBBIX CHUCTEM Pa3HOI'O YPOBHS OpraHU3allH,
OBOJIOIMM OPTraHMYECKOT0 MHpa Ha 3emiie, COXpaHEHHs OWOJIOTHYECKOTO pa3sHOoO0Opasus
wiaHeTsl. Tak, B 10 Kkiacce H3ydaroTCs OCHOBBI MOJIEKYJIIPHOM M KJIETOYHOH Ouojoruu,
IMOPHOJIOTHN ¥ OMOJIOTUN PA3BUTHS, TCHETUKU M CEJIEKIINU, OMOTEXHOJIOTHH U CHHTETHYECKOU
OMOJIOTHH, aKTyalU3UpPYyIOTCsl 3HAaHUS OO0ydarolmuxcs Mo OOTaHUKE, 300JI0TUH, AHATOMHH,
¢busnonorun yenoseka. B 11 kimacce m3ydaroTcs 3BOJIIOIIMOHHOE YUYE€HHE, OCHOBBI SKOJIOTHH U
ydeHue o 6uocdepe.

VYuebOnsii npenmer «buonorus» TpU3BaH 00ECTIEUUTh OCBOCHHE OOYYaIOIIUMHUCS
OMOJIOTMYECKNX TEOpHU ¥ 3aKOHOB, WJCH, NPUHIMIIOB W TPABUJ, JIEKAINIMX B OCHOBE
COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MHUpPA, 3HAHUW O CTPOCHHUHU, MHOTO00pa3uu W
OCOOCHHOCTSIX KJIETKH, OpPTraHM3Ma, MOMYJSAINUU, OHOLEH03a, IKOCHCTEMBI, O BBIJAIOIINXCS
HAYYHBIX JOCTH)KCHMSIX, COBPEMEHHBIX HCCIIEJOBAHUSIX B OHOJIOTHH, MPUKIATHBIX acleKTax
OuMoJornYecKkux 3HaHWK. J[7s pa3BUTHUSA W TOJJEpKAHUS UHTEpeca O0ydaroumxcs K Onoioruu
HapsIly CO 3HAYUTENIBHBIM 00bEMOM TEOPETUUYECKOTO MaTepuaja B COJIEpP:KaHUU MPOTrpamMMbl 1O
OMOJIOTUH TIPEyCMOTPEHO 3HAKOMCTBO C HMCTOpUEH CTAaHOBIICHHUS W PA3BUTHUS TOW WU WHOU
oOyacTu OMOJNIOTHH, BKJIAJ0OM OTEUECTBEHHBIX U 3apyOEKHBIX YUEHBIX B pEIICHHE Ba)KHEUIINX
OMOJIOTUYECKHX U KOJIOTUIECKUX MPOOIIEeM.

Llenb m3ydenus: yueOHoro npenaMera «buonorus» Ha yriayOn€HHOM ypOBHE — OBJIaJICHUEC
00yJaromMMHUCS 3HAHUSAMH O CTPYKTYPHO-(DYHKIIMOHAJIEHOW OPTaHU3aIlMH JKHBBIX CUCTEM
pa3HOro paHra u NpUOOpPETeHNE YMEHHUH NCTI0Nb30BaTh 3TH 3HAHUS B (JOPMHUPOBAHUHU UHTEpEca K
omnpenenéHHo obmacTu MpodhecCUOHATBHON NEATebHOCTH, CBS3aHHOW C OWOJIOTHEH, WU K
BBIOOPY YUEOHOTO 3aBElICHUSI IS TTPOJI0JDKCHHS OHOJIOTHYECKOTO 00pa30BaHHSI.

Joctrxenue nenu usydeHus: yueOHoro npeamera «buonorus» Ha yriyOaéHHOM ypoOBHE
oOecrneunBaeTcs pelIeHueM CIIEIYIOINX 3a1ay:

OCBOCHHE 00YJAIOIIMMHUCS CUCTEMbI OMOJIOTMYECKUX 3HAHUN: 00 OCHOBHBIX OMOJIOTHUECKHUX
TEOPHUAX, KOHIICIINAX, THIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IPaBHIIAX, COCTABJISIOIIMX
COBPEMEHHYIO E€CTECTBCHHO-HAYYHYIO KapTHHYy MHUpPA; O CTPOSHUHM, MHOroodpasuu u
OCOOCHHOCTSIX OWOJOTHYECKUX CHCTeM (KJIETKa, OpPTaHW3M, OIS, BUJ, OHWOTEOICHO3,
ouocepa); 0 BBIIAIOIINXCS OTKPBITHSIX U COBPEMEHHBIX HCCIEIOBAHUAX B OUOJIOTHH;

O3HaKOMJIEHHE  OOydaromMxcsi €  METOAaMU  [O3HAHMUSA  JKUBOM  NPHUPOJBIL:
UCCJIEIOBATENbCKUMU METOAAMH OMOJIOTMUECKUX HAyK (MOJIEKYJISIPHOM M KJIETOYHOW OMOJIOTHH,
SMOPHOIOrUY ¥ OMOJOTMU PAa3BUTHUS, TEHETUKU U CEIEKIMU, OMOTEXHOJIOTUH U CUHTETHYECKOM
OMOJOrMM, TaJEOHTOJOTMM, DSKOJOTMH); METOJAaMU  CaMOCTOSITEJIBHOTO  MPOBEIEHUs
OMOJIOTMYECKUX MCCIEeIOBaHUN B J1abopaTopuud M B IpHpoje (HaOoJeHHue, H3MepeHHe,
AKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIAACHUC 06y‘-IaIOH_II/IMI/IC$I YMCHUSAMU: CaAMOCTOATCIBHO HAXOJAWUTbh, AHAJIU3UPOBATL U
UCTIOJIB30BaTh OMOJIOTUYECKYI0 HH(DOPMAIIHMIO; TI0JIh30BATHCS OMOJIOTHYECKON TEPMUHOJIOTHEN U
CHMBOJ’IHKOfI; YCTaHaBJIMBATh CBA3b MCKAY PAa3BUTUCM 6I/IOJ'IOFI/II/I 1 COONUAJIBHO-D3KOHOMUYCCKUMU
¥ DKOJIOTHYECKUMHU TIPOOJIeMaMH YeJIOBEUECTBA; OIEHUBATH ITOCIIEJACTBHUS CBOCH JIEATEITLHOCTH 110
OTHOILICHHUIO K OKpPY)KAIOLIEH NPUPOAHON cpene, COOCTBEHHOMY 3A0pPOBBIO M 3I0POBBIO
OKPY’)KaIOIIMX JIFOJIeH; OOOCHOBBIBATH W COONIIOAATh MEphl MPOGUIAKTUKH WH(EKIIMOHHBIX



3a00eBaHWi, MpaBWJia TOBEACHUS B TMPHUPOJE M OOecreueHus 0e30MacHOCTH COOCTBEHHOU
JKU3HENEATEIIBHOCTH B YPE3BBIYAMHBIX CUTyalUsAX MPUPOJHOTO U TEXHOTCHHOI'O XapakTepa;
XapaKTepru30BaTh COBPEMEHHBIC HAyYHBIC OTKPBITHS B 0071aCTH OMOJIOTHH;

pa3BUTHE y 00yYarOMUXCS MHTEIICKTYAIBHBIX U TBOPYECKUX CIIOCOOHOCTEW B Mpoliecce
3HAKOMCTBA C BBIJAIOLIUMUCS OTKPBITHSIMH U COBPEMEHHBIMH HCCIIEAOBAHUSIMU B OHOJIOTHH,
pemaemMbpIMi €10 MPoOJIeMaMH, METOJOJIOTHEH OHMOJIOTUYECKOTO HWCCIICAOBAHUS, TPOBEICHHS
OKCIIEPUMEHTANBHBIX HCCIEIOBAHUM, pEIIeHUs OUONOTHYECKUX 3a7ad, MOAETUPOBAHUS
OHMOJIOTUYECKUX 0OBEKTOB U MIPOIIECCOB;

BOCIIMTAHUC Y 06yqa}oumxc;1 IICHHOCTHOI'O OTHOIIICHUSA K JKUBOH npupoac B HCJIOM U K
OTHENbHBIM €€ OoO0BeKTaM | sIBICHUSAM; (OpMUpPOBaHUE HKOJIOTHYECKOH, TEHETUYECKOU
IPaMOTHOCTH, OOIIEH KyJbTypbl MOBEAEHUS B NPUPOJE; MHTETPALUH €CTECTBEHHO-HAYYHBIX
3HAHWI;

nproOpereHue 00ydJaroMMHUCS KOMIIETEHTHOCTH B PAIlMOHAIBLHOM IPHPOIOTIONE30BAHUH
(cobmroneHne mpaBWJI TOBEACHHS B MPHUPOJE, OXPaHbl BHJIOB, SKOCHCTEM, OHOChephl),
COXpaHEHWU COOCTBEHHOTO 3/J0POBBbS M 3J0POBBS OKPYKAIOIIMX JIIOACH (COOMIOICHHS Mep
npoduIakTUKy 3a001eBaHmi, o0ecTieueHrne 0€30MaCHOCTH KUZHEEATEIIbHOCTH B UPE3BbIUAHHBIX
CUTYalUAX IPUPOTHOTO ¥ TEXHOTEHHOTO XapaKTepa) Ha OCHOBE UCIOIb30BaHUS OMOJOTHYECKIX
3HAaHUU U YMEHUU B IIOBCEAHEBHOM JKU3HU;

CO3JJaHME YCJOBUHM JJIsI OCO3HAaHHOTO BBIOOpAa OOYYArOIIMMHCS WHAWBUIYaJIbHOM
00pa30BaTeNbHON TPaeKTOpUH, CHOCOOCTBYIOUIEH MocienyromeMy HpoecCUOHATbHOMY
CaMOONPE/ICIICHUIO, B COOTBETCTBHU C HHIMBHUAYAJIBHBIMH WHTEPECAaMH M IMOTPEOHOCTSIMH
peruoHa.

OOmee 4ncIO YacoB, OTBEJCHHBIX HAa M3y4YCHHE OHMOJOIMHM Ha YIIyOJIEHHOM YpOBHE
cpeanero obmiero oopazoBanus, coctaisieT 204 yaca: B 10 kimacce — 102 yaca (3 gaca B Hefieno),
B 11 kiacce — 102 vaca (3 yaca B HezleIo).

OT100p opraHu3alMOHHBIX (OPM, METOIOB U CPEACTB 00YUEHUSI OMOJIOTHH OCYILIECTBIIACTCS
¢ yuéTtoMm crienu(uKu €ro coAepKaHusl U HAIPaBICHHOCTH Ha MPOJOJIKEHHE OMOJIOrHYeCKOro
00pa30BaHus B OpPraHU3aLUAX CPETHEr0 MPO(pECCHOHATBFHOIO U BBICILIEI0 00pa30BaHMU.

OO0s3aTeNIbHBIM YCIIOBHEM TIPH OOy4YEHHH OWOJOTHM Ha YIUIyOJIEHHOM YPOBHE SIBIISCTCS
NpOBEICHUE JIA0OPATOPHBIX M MpakTHUecKuX pabor. Tarxke ydacTHe O0Oydarommxcs B
BBIMIOJTHEHUH MPOEKTHBIX U y4eOHO-HUCCIIEeI0BATEIbCKUX Pab0T, TeMaTHKa KOTOPBIX OMpEIeNsaeTcs
YYHUTEJIEM Ha OCHOBE HMCIOIIUXCS MaTePUATBHO-TEXHUICCKUX PECYPCOB i MECTHBIX MTPUPOTHBIX
YCIIOBUH.

COJEPXAHHUE OBYUEHUA
10 KJIACC

ConepkaHue  MPOTPAMMBbI,  BBIJICTICHHOE KYpCU8OM, HE  BXOJUT B  TPOBEPKY
rocyaapcTBeHHo utorosoii artectanuu (I'MA).

Tema 1. Bnosnorus kak Hayk



CoBpemeHHas Ouosorus — KOMIUIEKCHasi Hayka. KpaTkas ucropus pa3BuUTHsS OMOJIOTHH.
Buonornueckue Hayku M u3ydaemMble UMH Tpobiembl. DyHIaMeHTalbHBIC, NPUKIATHBIC H
IIOVMCKOBBIE HAYYHBIE UCCIIEAOBAHMSI B OMOJIOTHH.

3HayeHne OWONIOTMM B (HOPMUPOBAHMM COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHUHBI
mupa. [Ipodeccun, csizannble ¢ Ouosaorueit. 3HaueHre OUOIOTUH B IPAKTUUECKOH e TeIbHOCTH
YeNoBeKa: MEAHUIINHE, CETbCKOM XO035HICTBE, IPOMBIIUICHHOCTH, OXPaHe PUPOIBI.

JdemoHcTpauuu
Hoprpetsl: Apucrorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. apseii,
I'. Menpens, B. W. Bepuanckuii, W. Il IlaBmos, M. WM. Meunuko, H. W. Basuios, H.

B. Tumodees-Pecosckuii, [Ixx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabnuue! u cxembl: «CBs3b OMOJOIMU C APYTUMH HayKamm», «CrucreMa OMOI0rHYecKux
HaYK».

Tema 2. ’KuBble cuCTEeMBbI U UX U3yYeHHUE

JKuBble cucTeMBl Kak MpeaAMCET U3YyUCHUA ouonoruu. CBOMCTBA )KUBBIX CUCTEM: CAUHCTBO
XUMHYCCKOIro CocCTtaBa, AUCKPETHOCTb MW HCJIOCTHOCTb, CJIOXHOCTL W YHOPAJOUYCHHOCTH
CTPYKTYPBHI, OTKPBITOCTbD, caMoOoOpranui3anus, CaMOBOCITPOU3BCACHUC, pPasapaxknuMocCThb,
HN3MCHYUBOCTDH, POCT U Pa3BUTHUC.

YpOBHM OpraHu3aldd >KUBBIX CHUCTEM: MOJICKYJISIPDHBIM, KJIETOYHBIM, TKAaHEBBI,
OpraHU3MEHHBIH, MOMYJIALIMOHHO-BUOBOM, 9KOCHUCTEMHBIN (OMOTCOIICHOTUYECKHI ),
ounochepnsiid. TIporeccsl, TPOUCXOASIINE B KUBBIX cUcTeMax. OCHOBHBIC TMPU3HAKH JKHUBOTO.
Kuznp kak opma cymecTBoBaHusl MaTepud. Hayku, u3yvaromiye >KuBble CHCTEMbI Ha Pa3HbIX
YPOBHSAX OpPraHU3ALNY.

N3ydenue xuBBIX cucTeM. MeToasl Ouonornueckoil Hayku. HaGmionenue, usmepenue,
JKCIIEPUMEHT, CHCTEMaTu3alnusd, MeTaaHanu3. [loHaTne o 3aBUCMMOM UM HE3aBUCUMOU
nepemeHHo. IlmanupoBanue skcnepumenta. [locraHoBka u mposepka rumnore3. Hynesas
runote3a. [loHsTHe BBIOOPKH U €€ NoCcTOBEpHOCTh. Pa3dpoc B Ouonorndeckux AaHHbIX. OneHka
JIOCTOBEPHOCTH IOJyYEHHBIX pe3yiabTaTOB. [IpUYMHBI MCKA)KEHUS PE3yIbTaTOB JKCIICPUMEHTA.
[ToHsTHE CTATUCTUYECKOTO TECTA.

JdeMmoHcTpamumn

Tabmuuel u  cxembl: «OCHOBHBIC TPU3HAKM JKU3HW», «bHonorndyeckue CUCTEMBbI,
«CBoiicTBa KMBOW MaTepumn», « Y pOBHU OPraHU3aLUN KUBOM MPUPOAbD, « CTPOCHHE )KUBOTHOU
KJIETKN», « TKaHU )KMBOTHBIX», « CUCTEMBI OPraHOB YEJIOBEUECKOT0 OpraHu3May, «buoreoneHos»,
«buocdepar, «MeToabl U3yUeHHs! KUBOU TPUPOABI.

ObopynoBanue: 1abopatopHoe  00OpyAOBaHWE JUIA  TNPOBEACHUS  HAOIIOACHUH,
U3MEPEHUM, SKCIIEPUMEHTOB.

HpaKTH‘leCKaﬂ paﬁoTa «Hcnonp3oBanue pa3InYHbIX MCTONOB HPHU HU3YUYCHHUU KUBBIX
CHCTEM».

Tema 3. BuoJiorusi KjieTku



Knerka — cTpyKTypHO-(QYHKIIMOHATIbHAS €IMHHIA KUBOTO. VICTOPHS OTKPBITHS KIIETKH.
Paboter P.T'yka, A.JleBenryka. Knerounas teopus (T.IlIBann, M. llneiinen, P. Bupxos).
OCHOBHBIE TTOJIOKEHUSI COBPEMEHHOM KJIETOYHON TEOPHH.

MeToabl MOJEKYJISPHOM ¥ KIETOYHOW OMOJIOTMM: MHUKPOCKOINHS, Xpomarorpadus,
anekTpodope3, METOJ] MEUEHBbIX aTroMoB, JU(QepeHIHaIbHOe  LEHTPU(PYrUpoBaHuUeE,
KyJbTUBHPOBAHUE KIIETOK. /3yuenue @urcuposannvix KAemox. OneKTpoHHas
MUKpockonus. Kougokanvnas mukpockonus. Bumanvroe (npusicusnennoe) uzyuerue Kiemox.

JdemoHcTpanuu

[Moptpetst: P. I'yk, A. JleBenryk, T. llIsann, M. llnelinen, P. Bupxos, K. M. bap.

Tabmuer u cxembl: «CBETOBOH MHUKPOCKOID», «DJIEKTPOHHBIM MHUKpPOCKOM», «lcropus
Pa3sBUTHS METOZ0B MUKPOCKOIIUN.

OOopyi0oBaHMeE: CBETOBOM MHMKPOCKOI, MHUKpPOTIPENApAThl PACTHTENIBHBIX, KHUBOTHBIX U
OaKTepHaIbHBIX KIETOK.

IIpakTnyeckas padora «l3ydyeHne MeTOJOB KIIETOUHOHM Oumonoruu (xpomartorpadus,
anektpodopes, nuddepernuanpaoe neHTpudyruposanue, [1LP)».

Tema 4. XumMnueckasi OpraHu3amnusi KJIeTKa

XHUMHMUYECKUH COCTAB KIETKA. Makpo-, MUKPO- U yJIbTPaMUKpPOdJIeMEHThL. Boja u e€ poib
KaK pPACTBOPHUTENS, pPEareHTa, Y4YacTHE€ B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYIIALHNH.
MuHnepaJibHbI€ BEIIECTBA KJIETKH, UX OHOJOrHYecKasi poiib. Posib KaTHOHOB 1 aHMOHOB B KJIETKE.

Opranuueckue BemecTBa KieTku. bruonornueckue nonumepsl. benku. AMUHOKUCTOTHBIN
coctaB OenkoB. CTpyKTypbl OenkoBOW MoseKynbl. [lepBudnas cTpykrypa Oenka, TENnTHIHAS
CBs3b. BTopuuHas, TpeTn4Has, 4eTBEpPTUUHAs CTPYKTyphl. JleHaryparus. CBolcTBa O€NKOB.
Knaccudukanus 6enkoB. buonornueckne GpyHkIun 6enKkoB. [lpuonul.

VYraeBoasl. MoHOCaxapupl, JUCaxXapuabl, OJUTOCaxapuibl W Toiucaxapuabl. OOmmii
IUIaH CTPOEHUs M (PU3MKO-XUMHUYECKHE CBOIcTBa yrieBonoB. buonorndeckue ¢GyHKIMU
YTJIE€BOJIOB.

Jlumuasl.  'mapodunbHO-TUApOodoOHBIE  cBoiicTBa.  Knaccudukanmss — aumumos.
Tpurnunepuasl, Gochoaumuabl, BOCKH, cTepouibl. buomornueckue pynkiuu munuaoB. Oomuye
CBOMCTBAa OHMONOTMYECKUX MEMOpaH — TEKydYecTh, CIOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJTYTTPOHHUIIAEMOCTb.

Hyxneunossie kucnotsl. IHK n PHK. Crpoenne HykiienHOBBIX KHCIOT. HykieoTusl.
[Mpuniun xkommiuementapHoctu. IlpaBuno Yapradgda. Crpykrypa JAHK — nBoiinas cnupaib.
Mecronaxoxaenue u ononorndeckune pynkmmn JJHK. Buast PHK. ®@ynkmun PHK B xinetke.

Crpoenune monekynsl AT®. Makpospruueckue cBsizu B Mojiekyine AT®. buonorunueckue
byukiun  AT®. BoccraHOBIGHHBIE TMEPEHOCUYMKH, UX (yHKIUH B  KIETKe. /[pyeue
HYKIeo3uompugocgamol (HT®). CexBeHUpOBaHNE JHK. Memoout 2EHOMUKU,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.



CrpykTypHas OMOJIOTHsI: OMOXUMHUYECKHE M OMO(HU3NYECKHe HMCCIIEIOBAHUS COCTaBa M
INPOCTPAHCTBEHHON  CTPYKTYpbl Ouomonekyi. Modenuposanue cmpykmypvl u  QyuKyuu
OUOMONEKY U UX KOMNIIeKC08. KomnbromepHolll Ousaiin u opeanudeckuii cunmes OUOMONEKY U UX
HeNnpupoOHbIX AHATI0208.

JdemoHcTpanuu

[Moptpetst: JI. [Tonunr, dx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankiun, ®. Caunrep,
C. [Ipy3unep.

/lnarpammsl: «Pacnpenenenne XMMHYECKHX JJEMEHTOB B HEXHMBOW  IPUPOIE»,
«Pacnpenenenne XUMHYECKUX 3JIEMEHTOB B )KUBOU IIPUPOJIEN.

Tabmuuer u cxemsr: «lleprognueckas Tabina XUMHUYECKUX AJIEMEHTOBY», «CTpoeHune
MOJIEKYJIbl BOABI», «BemectBa B cocTaBe opraHusmMoB», «CTpoeHHE MOJEKYJIbl OenKay,
«CTpyKTYypbl O€IKOBOM MOJEKyIbD», «CTpOEHHE MOJEKYN yriaeBoaoB», «CTpoeHHE MOJEKYI
aunuaoBy, «HykiaenHoBble KUCIOTH, «CTpoeHre MoJieKyibl ATD».

OO6opyaoBaHue: XUMHYECKas TTOCy1a 1 000pyI0BaHNE.

JlaGopaTopHas pa6oTa «OOHapykeHHE OCIKOB C TIOMOIIHIO KAUeCTBEHHBIX PEAKIIUI.

JlaGopatopnas pabdora «lccienoBaHne HyKIEMHOBBIX KUCJIOT, BBIJICIEHHBIX U3 KIETOK
pa3IMYHBIX OPTaHU3MOBY.

Tema 5. CTpoeHue n GyHKIIUM KJIETKH

Tumbel KIETOK: dyKapuoOTHYeCKass W Mpokapuotmdeckas. CTpyKTypHO-(YHKIIMOHATLHBIC
00pa3oBaHUs KIETKH.

CrpoeHue mnpokapuoTHUecKOoM KieTku. KierouHas creHka OakTepuil M apxei.
Oco0OeHHOCTH CTPOEHUs TeTepOTPOPHON U aBTOTPOPHON MPOKAPUOTHUUYECKUX KJIETOK. MecTo u
pOJIb IPOKAPHUOT B OMOLIEHO3AX.

Crpoenue u GyHKIMOHUPOBAHUE dYKAPUOTHUECKOU KieTku. [lnasmaTudyeckas memOpana
(mma3manemma). CTpykrypa IU1a3MaTHdeckod wmemOpanbl. TpaHCHOpT BemIecTB uepe3
MIa3MaTHYeCKyr0 MeMOpaHy: mnaccuBHbBIN (muddysus, obmeru€énnas auddysus), aKTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIA TpaHcnopt). [lomynponunaemocts memOpansl. PabGora
HATPHUI-KaJIUEBOTO HACOCA. DHIOIMTO3: MUHOIMTO3, GaronuTos. Dk3ouuTo3. Kierounas creHka.
CrpykTypa u QyHKINUU KIETOYHOU CTEHKH pacTEHUH, rprOoB.

Hutorasma. I{utozonbs. L{utockener. JIwkeHue uurtomiasmbl. OpraHouabl KIETKH.
OnnomeMOpaHHbIe OpraHOMIBI KJIETKU: 3HAomIazMaTudeckas cetb (DIIC), anmapar I'onbmxu,
JU30COMBI, UX CTpOeHHME U (QyHKUUHU. B3anMMOCBSI3b OJHOMEMOpaHHBIX OPTraHOWUOB KJIETKH.
CrtpoeHue TrpaHyJIpHOTO peTHKyiyma. Mexanusm mnanpasnenus 6enkos 6 OIIIC. Cunres
pacTBopuMbIX  OenkoB. CuHTe3  KiIeTOuHbIX  MeMmOpaH. ['maakuii  (arpaHyJsIpHBIN)
SHJOIUIa3MaTHUeCKUi peTukyinyMm. CekperopHas pyHkuus anmapara [ombmxu. Moougurayus
benxoe 6 annapame I onvoxcu. Copmuposxa benkoe 6 annapame I onvoxcu. TpaHCTIOPT BEIIECTB
B KjeTKe. Bakyonu pacturenbHbIX KieToK. Kiterounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPraHOMIBI KIETKH: MHUTOXOHAPHUH, IUIACTUABL. IIpoucxoscoenue
mumoxonopuii u naacmud. Cumobuocenesz (K.C. Mepeowckoeckuii, JI. Mapeynuc). CtpoeHue u



GYyHKIUM  MUTOXOHApUA M miacTuia. [lepBUuHbIe, BTOPHYHBIE M CIOKHBIE TUIACTHIbBI
(OTOCUHTE3UPYIONUX JYKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIGUKOILIACTHI  BBICIIUX
pacTeHuM.

HemeMm0Opannbie opranouipl kiietku CTpoeHne U QYHKIIMM HEMEMOPAHHBIX OPraHOUIOB
KIeTku.  PubGocowmsl. IIpomesicymounvie  ¢punamenmol.  MuUkpopuinaMeHThl. Akmunogvle
Mukpogunamenmol.  MBIIIEYHbIE  KIETKU. AKMUHOBble ~ KOMNOHEHMbl — HEeMblULeYHbIX
knemok. Mukpotpy6ouku. Knerounslii nientp. CTpoeHHe M JBM)KEHUE KTYTUKOB M PECHUYEK.
Muxpotpy0Oouku muroniasmsl. LlenTpuons. benku, accoyuuposannvie ¢ MUKpoguiameHmamu u
Mmukpompybouxkamu. Momopnule benxu.

Anpo. O6onouka sapa, XpOMaTUH, KapUOIIa3Ma, SAPBIIIKH, UX CTPOEHUE U (DYHKIUH.
Snepublii 6enkoBbI MaTpuKC. [IpocTpaHCTBEHHOE PACHONIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. dyxpomamun u 2emepoxpomamun. belKkn XpoMaTUHa — THCTOHBL. Junamuxa s0epHol
o0bonouku 8 mumose. foepuwviti mpancnopm.

Knerounsie  BiimtoueHus. CpaBHUTENbHAsh  XapaKTEPUCTUKA  KIETOK  JYKapHOT
(pacTUTENnBHOM, )KUBOTHOM, TPUOHO).

JdeMoHcTpamumn
Hoptpetsr: K.C. Mepexkosckuid, JI. Maprymnuc.
Tabmuiel u  cxeMbl: «CTpoeHHE SYKapUOTHUECKON KiIeTkn», «CTpoeHHe >KUBOTHOU

KIETKW», «CTpoeHHue pacTUTENbHON KIETKN», «CTpoeHnEe MUTOXOHIpUNY, «SAapo», «CTpoeHue
MPOKAPUOTUYECKON KIIETKI.

OO6opyioBaHME: CBETOBOM MMKPOCKOI, MHUKpPOIpenapaThl PacTUTENbHBIX, >KUBOTHBIX
KJIETOK, MUKpOIpenaparbl 0aKTepuaibHbIX KIETOK.

JlaGopatopnas padora «/3yueHne cTpoeHHS KIETOK Pa3InYHbIX OPraHU3MOBY.
IIpakTnyeckas padora «/I3yueHure CBOWCTB KIETOUHOW MEMOPAHBD».

.JIaﬁopaTopHaﬂ paﬁoTa «HccnegoBanue mia3Moin3a U Jemia3MoJIM3a B PaCTUTCIIBHBIX
KJICTKax».

IIpakTnyeckas padora «/3yueHne IBUKEHUS [IUTOIUIA3Mbl B PACTUTEIBHBIX KIETKAX».
Tema 6. O0MeH BelllecTB M NpeBpaLlieHNe JHEPTHH B KJIeTKe

AccuMMIAIMS U AUCCUMMIIIALUS — JIB€ CTOPOHBI MeTabonu3Ma. Tumnsl 0OMeHa BEIIECTB:
aBTOTPOGHBIN U TeTepOoTPODHBIA. YUyacTre KUCIopoa B OOMEHHBIX MpoLeccax. DHEPreTHIECKOe
obecnieuenue kieTku: npespatieHne AT® B o0OMeHHbIX mporeccax. @epMeHTaTUBHBINA XapakTep
peakiuii KiIeToyHoro Meradonusma. GepMeHThI, UX CTPOEHUE, CBOMCTBA U MEXaHHU3M JICUCTBHUS.
Kodepmentsl. OTnnunst pepMEHTOB OT HEOPraHMUYECKUX KaTalnu3aTopoB. bemku-akTuBaTopsl u
OeNKU-MHTHOUTOPBI.  3aBHCHMOCTh CKOPOCTH (DEpPMEHTATHBHBIX pPEAKIUH OT pa3IMYHBIX
bakTopoB.

[lepBuyHBII CHMHTE3 OpPraHUYECKUX BEHIECTB B KieTKe. DOTOCUHTE3. AHOKCUCeHHbIU U
oKcuzenmvlll  pomocunmes y  6axkmepuil. Ceemocobupaiowue nueMeHmsvl U  NUSMEHmMbl
peaxyuonHoz2o yenmpa. Ponp xjmopormnactoB B mponecce porocunTeza. CBeToBas U TEMHOBAs



dazpl. @omoovixanue, Cs, Cs u CAM-munvr ¢pomocunmesa. TIpomyKTUBHOCTh (HOTOCHHTE3A.
Brnusinue pa3nuyHbix GaKkTOpoB HA CKOPOCTh (POTOCHHTE3a. 3HAUCHHE (DOTOCHHTE3A.

XemocunTe3.  PasHooOpasme  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTPU(PHIUPYIOLIHIE
OaxTepuu, Kene300aKkTepuu, cepoOaKTepuu, BOJOPOIHbIE OaKTEpUU. 3HAUEHUE XEMOCHHTE3A.

Amnaspobuble opranu3mbsl. Buasl 6poskenust. I[IpoayKTel OpoKeHHS U UX HCIIOIB30BaHHE
YeJIOBEKOM. AHa’pOOHBIE MHKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJOTMH W BO3OYIHTEIN
Ooe3HeN.

AdpOOHBIE OpPraHW3MBI. DTalbl YHEPreTHYecKoro odOmeHa. [1oAroTOBUTENBHBIN ATarl.
['mukonu3 — 6ecKUCIOpPOAHOE paCUIEINIEHUE TIIOKO3bI.

Buonornveckoe okuciieHHEe, WM KIETOYHOE JIbIXaHWe. Poib MUTOXOHIpHIA B Mpoleccax
OHMOJIOTUYECKOTO OKHCJICHUS. Huknuyeckue peaxuuu. OxucnauTensHoe
dochopmmmpoBanue. Inepeus memobpannozo epaduenma npomonos. Cunmes ATD: paboma
npomonnou  AT®-cunmasei. llpeumyniectBa a’poOHOro MyTH OOMEHa BEIIECTB IeEpen
aHadpOOHBIM. DPPEKTHBHOCTD IHEPTETUIECKOTO OOMEHA.

JdemoHcTpauuu

Hoprpersr: JIxk. [Ipuctimu, K. A. Tumupsses, C. H. Bunorpanckuii, B. A. DHrensrapar,
I1. Mutuenn, I'. A. 3aBap3uH.

Tabmumel 1 cxeMbl: «DOTOCHHTE3», «JHEpPreTHdeckuii oOMen», «buocuHTEe3 Oenkay,
«Ctpoenne pepMeHTay, «XeMOCUHTE3Y.

OO6opy10BaHKEe: CBETOBOI MUKPOCKOII, 000pY0BaHUE JJIsl TPUTOTOBIICHUS TOCTOSHHBIX U
BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTopHass pabora «/I3yueHue KaTaaTUTHUECKONW aKTUBHOCTH (epMEHTOB (Ha
IpUMepe aMHJIa3bl WM KaTanasbl).

JlabopaTopunasi pabota «/3ydueHne (QEepMEHTATHBHOTO pACIICIUICHUS TEPOKCHUIIA
BOJIOPOJIa B PACTUTENBHBIX U JKUBOTHBIX KIETKaX».

JlaGopaTopnas padora «CpaBHeHUE NPOIEcCOB (POTOCHHTE3A U XEMOCHHTE3a.

JlabopaTropHasi padora «CpaBHEHHUE TIPOLIECCOB OPOKEHUS U JBIXAHUSD.

Tema 7. HaciiencrBeHHasi MHpopManus U peajau3anus eé B KJIeTKe

Peakiun matpuuHoro cuntesa. [IpyHIIMI KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUUHOTO
cuHTe3a. Peanmmsamms HacnmenacTBeHHOM wuH(popManuu. ['@HETHYECKW KOJ, €ro CBOWCTBA.
Tpanckpunuus — matpuunelidi cuHTe3 PHK. ITpyHIMIBI TpaHCKPUNIMM: KOMILJIEMEHTAPHOCTb,
AHTUNAPAIUIETBHOCTh, aCUMMETPUUHOCTh. Co3pesanue mampuunvix PHK 6 ayxapuomuueckoti

knemxe. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue tpaHcnopTHeix PHK B GuocunTese Oenka. YciaoBus
o6uocunTe3a 6enka. KogupoBanue amuHokucaoT. Ponb pubocom B OnocuHTEe3e Oemka.



Cospemennvie npedcmasnenus o cmpoenuu 2enog. Oprauzanusi reHoma y IpoKapuoT U
JYKapHOT. Perynsnuss akTUBHOCTHM TE€HOB Yy mpokapuor. I['mmore3a omepona (®P.Kakoo,
XK. Mano). Monexynapuvie mexanusmvl Kcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6
peaynayuu pabomel 2eno6. Perymsiuus 0OMeHHBIX IIpolieccoB B KieTke. Kierounslii romeocras.

Bupycsl — HekieTounble (hOpMbI JKU3HU U 00NMUTaTHBIE Mapa3uThl. CTpoeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OakrepuodaroB. Kuzunenuviti yuxn JHK-codepocawux
supycos, PHK-cooepacawux supycos, baxmepuogazos. Obpamuas mpanckpunyus, peeepmasd,
unmezpasa.

Bupycubie 3a0oneBaHusi ueloOBeKa, JKUBOTHBIX, pactenuil. CIINJ, COVID-19,
COIMAJIbHBIE M MEANIIMHCKUE TPOOIIEMBI.

buoungopmamuka: unmeepayusn u ananuz borvuux maccusos («bigdata») cmpykmyprvix
buonocuueckux oannvix. Hanomexnonoeuu ¢ buonozuu u meouyune. Ilpoepammupyemvle pynkyuu
benxos. Cnocobvl docmasKu 1ekapcma.

JdeMoHcTpanmumn

Hoptpetsl: H. K. Konsios, J. M. iBanoBckui.

Tabmuiel  u  cxeMmbl: «buocunTes  Oenkay, «['eHetmyeckuit kom», «Bupycem,
«bakrepuodarmy.

IIpakTuyeckasi padora «Co3gaHue MOJIETH BUPYCay.
Tema 8. /Ku3HeHHBIN UK KJIETKH

Knerounsnii mukn, ero mepuonabl u peryisinus. MHTepdasza um Muto3. OcoOEHHOCTH
mpoliieccoB, mpoTekaronux B uatepdasze. [loaroroska kiuetku k aeneHuro. [IpecuHTeTHUeCKUin
(MTOCTMUTOTUYECKUI), CHHTETUYECKMH W TIOCTCHMHTETHUYECKUH (IIPEMUTOTHYECKUN) TEePHOIBI
uHTEpGa3bl.

Marpuunsiii  cunte3 JHK - permmmukanms.  [lpuHnuner  permmmkanuu  JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYKOHCEPBAaTUBHBIM  CHHTE3, aAHTUIAPAUIEIBHOCTh. MexaHu3M
permukanuu JJTHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl 1 TeoMepasa. XpoOMOCOMHBIHN
Ha0Op KJIETKU — KapuoTul. JIMIIOMAHBIM U ramiouJHbIl HAaOOpbl XpoMocoM. ['oMooruuHble
XpOMOCOMBI. [1010BBIE XPOMOCOMBI.

I[e.HGHI/Ie KJIICTKU — MUTO3. CTaIII/II/I MHUTO3a W MPOUCXOAAIIHNEC B HUX IMPOLCCCHI. Tunel
MHUTO3a. KapI/IOKI/IHCB U IUTOKHUHES. buonorndyeckoe 3HaYeHUE MHTO3A.

Perynslum[ MHUTOTHYCCKOI'O IIHKJIa KIICTKH. HporpaMMpreMaﬂ KJICTOYHAs THOCIh —
aI1oITo3.

Knerounoe spo, XpoMOcOoMBI, (hyHKIIHOHAIbHAS TeHOMUKA. Mexanusmbl npoaugepayuu,
ougpepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas knemka» — buoungopmamuyeckue

Mooenu QYHKYUOHUPOBAHUS KIIEMKU.

JdemoHcTpanuu



Tabmuibl U cxembl: « KU3HEHHBIM MUK KIETKW», «MwuTo3», «CTpoeHHE XPOMOCOMY,
«Penmmukamms JJHK».

OO0opyioBaHKE: CBETOBOW MHUKPOCKOI, MHUKpompenapathl: «MUTO3 B KJIETKaX KOpPEIIKa
TyKay.

JlaGopaTopnas padora «/3yueHne XxpoMOCOM Ha FOTOBBIX MUKPOIIPENIApATAX).

JlaGopaTopHasi padora «HabmoneHne MuTo3a B KJIETKaX KOHYMKA KOpEIIKa Jiyka (Ha
TOTOBBIX MUKpPOIIpernapaTax).

Tema 9. Ctpoenue n pyHKIIUM OPraHU3MOB

buonoruueckoe  pasHooOpazue  opraHu3MoB. OIHOKJIETOYHBIC, KOJIOHHAIILHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U JKU3HENIEATEIBHOCTH OJTHOKJIETOUHBIX OpraHn3MoB. bakrepun,
apxeH, OJHOKJIETOYHbIE IPUOBI, OTHOKJIECTOYHbIE BOJOPOCIH, Ipyrue NpoTucThl. KomoHuanbHble
OpraHU3MBI.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHU, OpraHbl U CHCTEMBI OPTraHOB.
Opranusm Kak exuHoe nesoe. I'omeocras.

Txkann pacrenmid. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTelbHAs, IOKPOBHAS,
NPOBOJAINIAsI, OCHOBHAsA, MexaHudeckas. OCOOCHHOCTH CTPOEHUs, (PYHKIUH U PaCHOJIOKESHHUS
TKaHEW B OpraHax pacTEeHHII.

TkaHM JKMBOTHBIX M 4YeJlOBEeKa. THIBI JKMBOTHBIX TKAaHEH: JIUTEIUANIbHA,
COCJIMHUTEINIbHAS, MBbIIIeyHasi, HepBHAas. OCOOCHHOCTH CTpPOeHUs, (QYHKIUNH MU PaCHOIOKECHHUS
TKAaHEW B OpraHax >KMBOTHBIX U Y€JIOBEKa.

Opransl. BeretatuBHble 1 reHepaTUBHBIE OpraHbl pacTeHuil. Opranbl U CUCTEMBI OPIaHOB
JKUBOTHBIX U 4yesioBeka. DyHKIUU OPraHoB U CUCTEM OPIaHOB.

Omnopa Tena opranu3moB. Kapkac pacteHuil. CkeneTbl OJHOKIECTOYHBIX H
MHOTOKJIETOYHBIX )KUBOTHBIX. Hapy kHbIl 1 BHyTpeHHU# ckeneT. CTpOEHHUE U TUIIBI COEINHEHUS
KOCTEH.

JIBrxkeHue oOpraHu3MoB. JIBMOKEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOMIHOE,
KTYTUKOBO€, pECHUYHOE. JIBM)KEHHE MHOTOKJIETOYHBIX PACTEHUN: TPOMHM3Mbl M HACTHH.
JIBr>KeHre MHOTOKJIETOYHBIX )KUBOTHBIX U YEJIOBEKA: MbIlIeuHas cuctema. Pednekc. CkeneTHbie
MBIIIIBI U UX paboTa.

IIntanue opranusmos. IlornonieHre BOABI, YIVIEKUCIOTO Ia3a U MUHEPAIBHBIX BEIIECTB
pacreHusamu. [IuTaHue >KMBOTHBIX. BHYTpHUIIOJIOCTHOE W BHYTPHUKJIETOYHOE IHUIIECBAapPEHUE.
[TuTanre NMO3BOHOYHBIX XMBOTHBIX. OTHENBI NMUIIEBApPUTENBHOrO TpakTa. [InmeBapurenbHbie
xenessl. [InimeBapuTenbHas cucTema 4enoBeKa.

Jlpixanue oprann3MoB. Jlpixanue pacteHuid. J{pixanue sxuBoTHbIX. Auddysus razos yepes
NoBepXHOCTh KieTkU. KokHoe apixanue. [lpIxarenbHas moBepxHOCTh. XKabGepHoe M n€rouHoe
JpIxaHue. J[pIXaHue NO3BOHOYHBIX >KMBOTHBIX U YEJIOBEKA. OBOJIOLHMOHHOE YCIIOKHEHHE



CTpOEHMS JETKHX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTeiapHas CHUCTEMa 4YeJIOBEKAa. MexaHu3M
BEHTWISALUY JIETKUX Y IITULl U MIEKONUTAOMUX. Perynsauus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIecTB y OpraHu3MoB. TpaHCHOpPTHBIE CHUCTEMbl pacTeHuid. TpaHcmopT
BEILIECTB Y )KUBOTHBIX. KpoBeHOCHAas cuctema u €€ opransl. KpoBeHOCHas crucTeMa MO3BOHOYHBIX
JKUBOTHBIX M uenoBeka. Ceppie, KPOBEHOCHBIE COCYIbl U KpoBb. Kpyru kpoBooOparieHws.
DBOJIIOIIMOHHBIEC YCIIOKHEHUSI CTPOEHUsT KPOBEHOCHOW CHUCTEMBI TO3BOHOYHBIX >KHBOTHBIX.
PaGora cepaua u e€ perymnsums.

Brinenenne y opranusmoB. Breinenenue y pacteHuil. BbineneHwe y KHUBOTHBIX.
CoxparutenbHble Bakyosu. Opransl BbiieneHus. @UiabTpalys, CeKperus 1 00paTHOe BCachbIBaHHUE
KaK MeXaHHU3Mbl paboThl OpraHoB BbiaeneHUs. CBs3p MOJIOCTH Tella C KPOBEHOCHOM U
BBII[GHHTCJIBHOﬁ CUCTEMaMHU. BBII[GJIGHI/IG Y TO3BOHOYHBIX JXHUBOTHBIX W YCJIOBCKA. IToukwn.
Crpoenue u pyHkuuonupoanue Hedpora. OOpa3oBaHHE MOYH Y YETOBEKA.

3ammTa y OpraHu3MOB. 3allldTa y OAHOKJIETOYHBIX opraHu3MoB. Crnopel Oaktepuil u
LUCTHI MPOCTEUIINX. 3alIuTa y MHOTOKJIETOUHbIX pacTeHuil. Kytukyna. CpencrBa naccuBHOU U
XUMHUYECKOH 3aIUTEl. OUTOHIIUIEI.

3amuTa y MHOTOKJIETOYHBIX )KMBOTHBIX. [I0KpOBBI M MX TPOU3BOIHBIE. 3aIMTa OPraHu3Ma
or Oone3Heil. VMMMyHHas cucrema uenoBeka. KIeTO4HbII M TyMoOpalbHbIH HMMMYHHTET.
Bpoxnéuuerii u TpUOOpeTEHHBIM  cnenu(uvYeckuidi HMMMYHHTET. Teopusi KIOHAJIbHO-
cenektuBHOro ummyHnurera (I1. Opaux, @. M. bepner, C. Tonerasa). BocnanurenbHble 0TBETHI
opranu3MoB. Poitb BpOKIEHHOTO IMMYHHTETA B Pa3BUTHH CHCTEMHBIX 3a00JICBaHHH.

PasgpaxxumocTs M peryisiniusg y OpraHu3moB. PasgpakuMoCTh y OJHOKIJIETOYHBIX
opranu3MoB. Takcucel. Pa3apa)kuMoCTh W peryssinusa y pacteHuil. PocToBble BemiecTBa M UX
3HauYCHHUE.

HepBHasi cuctema u pedieKTOpHas peryiisiius y >KUBOTHbIX. HepBHas cuctema um eé
OTIEINbl. DBOJIOIMOHHOE YCIOKHEHHE CTPOCHHUS HEPBHOH CHUCTEMBI y >KMBOTHBIX. OTHEIBI
TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKHUBOTHBIX. Pediiekc u peduexropHas mayra. besyciioBHbie u
YCIIOBHBIE PEQIICKCHI.

['ymopanbHas peryisiivs ¥ SHIOKPUHHAsI CHCTEMa XMBOTHBIX M 4YesioBeka. JKemnesbl
OHJIOKPMHHOM CHUCTEMBI M HX TOPMOHBI. JlelicTBME TOpMOHOB. B3auMMOCBs3b HEPBHOU U
SHIOKpUHHOMU cucTeM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpauuu
Hoprper: U. I1. [TaBnos.

Tabmuubl 1 cxembl: «OJHOKIETOYHbIE BOJOPOCIN», «MHOIOKIETOYHBIE BOIOPOCINY,
«bakrepumn», «llIpocreiimme», «OpraHbl LBETKOBBIX pacTeHui», «CHCTEMBbl OpraHoB
NIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpOoeHHE HaceKOMbIX», «TKaHU pacTeHui»,
«KopneBbie cucrembl», «Ctpoenue crebms», «CTpoeHHE JUCTOBOM IUIACTUHKM», «TKaHU
KUBOTHBIX», «Ckener 4yenoBeka», «lIumeBapurenvHas cucrema», «KpoBeHOCHas cucreMay,
«/lpixatenpHass cucrema», «HepBHas cucrema», «Koxa», «Mpimeynas cucremay,
«BpinenurenpHas cucremMa», «OHIOKPUHHAS cucTeMa», «CTpoeHHe MBIILbD, «MMMyHHTET,
«KumeunononoctHeie», «Cxema nuTaHusl pacTeHU», «KpOBEHOCHBIE CHUCTEMBI IMO3BOHOYHBIX
KUBOTHBIX», «CTpoenue runps», «CTpoeHHE IUIaHApuW», «BHyTpeHHEEe CTpOEHHE N0XKIEBOrO
yepBsi», «HepBHas cucrema poiO», «HepBHas cucrema marymkw», «HepBHas cucrema




npecMmbIkaomuxcs», «HepBHas cucrema nruny, «HepBHas cucrtema MIICKOIMTAIOIIUXY,
«Hepsnas cucrema uenoBekay, «Peduexcy.

OO6opyioBaHMeE: CBETOBOM MHUKPOCKOII, MUKpONpenapaTsl OAHOKIETOUHBIX OpraHU3MOB,
MUKpoOIpenaparbl TKaHEW, PAaKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UTJIOKOXKUX, KUBBIE
9K3EMIUISIpbl KOMHATHBIX PAaCTeHUH, repOapuy pacTeHUIl pa3HbIX OT/EJIOB, BIaKHbIE MTPENapaThl
YKUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJJIEKIUN O0E€CIIO3BOHOYHBIX KUBOTHBIX, CKEJIET YEIOBEKa,
000py10BaHuUE ISl IEMOHCTPALIUM TOYBEHHOTO U BO3YLITHOI'O MUTAHUS PACTEHUH, pacIlenIeHUs
Kpaxmajia 1 OeJKoB 1oj JAeiicTBUEM (HepMEHTOB, 000PYI0BaHUE ISl AEMOHCTPALIUU OIBITOB 1O
U3MEPEHUIO J>KU3HEHHOW EMKOCTH JIETKMX, MeXaHM3Ma [bIXaTeIbHbIX IBMKEHUH, Mojenu
TOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGopatopnas padora «/3yueHue TkaHel pacTeHUIN».
JlabopaTtopHnasi padora «/3yueHne TkaHel )KUBOTHBIX).
JlabopaTtopHasi padora «/3ydueHre opraHoB IBETKOBOTO PACTEHUS.
Tema 10. Pa3mHoKeHMe U pa3BUTHE OPTAaHU3MOB

®opMBI pa3MHOKEHUSI OPTaHU3MOB: 0eCIioioe (BKIII0UYast BEreTaTUBHOE) U MOJI0BOE. Buibl
0ecroI0ro pa3MHOKEHUS: TIOYKOBaHUE, CIIOPYJIAINS, (pparMeHTanus, KIOHUPOBAHHE.

[TonoBoe pazmuoxkenue. [lonoBwle kieTku, wianm ramersl. Meho3. Cragum wmeio3sa.
IToBenenne xpomocom B Meiose. KpoccuHrosep. bronornueckuii cMbICa Meio03a M ITOJIOBOIO
npoiecca. Meio3 U ero MecTo B dKU3HEHHOM LIMKJIE OPTaHU3MOB.

[IpenzaponpimieBoe  pasButue. [ameroreHes y JKUBOTHBIX. [loJOBbIE  Kese3bl.
OOpa3oBaHue W pa3BUTHE MOJIOBBIX KiIeTok. CnepmaTtorene3 u ooreHe3. CTpoeHHE IMOJOBBIX
KJIETOK.

Omiog0TBOpEeHHE M SMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CIIOCOOBI OTUIOAOTBOPCHUS:
HapyXHOe, BHyTpeHHee. [lapTenorenes.

WNupuBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHUOIIOTUs — HayKa O Pa3BUTHU
opranu3MoB. Mopgozenes — oona uz enasuvix npooaem smopuonozuu. Konyenyua mopghoeenos u
mooenu mopgozeneza. Ctagun 3MOpuoreHes3a KMBOTHBIX (Ha MpuUMepe JAryiku). Jpobnenue.
Tunel apoOnenus. Jemepmunuposannoe u nedepmunupogantoe opodiaenue. bnacmyna, munvl
onacmyn. OcOOEHHOCTH JPOOIEHUS MIIEKOMUTAIOIUX. 3apOJbIIIeBble JUCTKUA (racTpyJIsauus).
3akymazKka OpPraHoB M TKaHEH W3 3apOJBIIIEBBIX JIMCTKOB. B3anMHOe BIMSHHE YacTel
pa3BUBAIOILErOCs 3apo/Ibliia (AMOpHOHAIbHAS MHIYKINA). 3aKiIaKa IUIaHa CTPOCHHUS )KUBOTHOTO
KaK pe3yJbTaT HepapXUUYeCKUX B3aUMOCHCTBUI reHOB. BimsiHue Ha SMOpHMOHAIBHOE Pa3BUTHE
Pa3IUUHBIX (PAKTOPOB OKPYIKAIOIIEH CPebl.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanpHBIM Tepuon. I[Ipsmoe u HempsiMoe
pazButue. Pa3Butue ¢ metamopdo30oM y OECIO3BOHOYHBIX M IMO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHue MPSMOroO W HEMPSMOrO Pa3BUTHUS, UX PACHPOCTPaHEHHUE B MPHUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpbl peryjsiiuu pocTa KHUBOTHBIX U 4enoBeka. Craauu
MOCTAMOPHUOHAIBHOTO DPAa3BUTHS Y JKUBOTHBIX M uesnoBeka. [lepuonpl OoHTOreHe3a dYelloBeKa.
CrapeHue U CMepTh Kak OMOJIOTHYECKHUE TTPOIECCHI.



Pasmuokenue u passutue pacrenuil. ['ametodur m cnopodut. Meiio3 B KHU3HEHHOM
mukine pacreHuil. OOpaszoBaHue crop B Iporecce MeHo3a. [‘ameroreHes y pacTeHUil.
OIIoq0TBOPEHNE U PA3BUTHE PACTUTENIBHBIX OpPraHu3MoOB. JIBOWHOE OIJIOAOTBOPEHHUE Y
[IBETKOBBIX pacTeHuil. OOpa3oBaHuE U Pa3BUTHE CEMEHHU.

MexaHU3MBbI PETYIIALNN OHTOT€HEe3a Y PAaCTEHUH U KUBOTHBIX.

JdemoHcTpanuu

IMoptpetsr: C. I'. Hapamwun, X. [lIneman.

Tabmuiel U cxembl: «BereraTuBHOE pa3MHOXKCHHE», « TUIIBI OECIOIOT0 Pa3MHOXKCHHUS,
«Pa3MHOXeHHE XJIaMHJIOMOHaAbl», «Pa3MHOKeHHe »HBrieHbl», «Pa3MHOXEHHEe Tuapb»,
«Meito3», «Xpomocombly, «['amerorenesy», «CTpoeHHE SHUIEKICTKH U CIIEPMATO30UIA,
«OcHOBHBIE CTaU OHTOreHe3ay, «[Ipsmoe u HenpsiMoe pa3BuTHe», «PazBuTHe MaliCKOro xKyKa,
«Pa3Butne capaHun», «Pa3Butme mArymkw», «J/I[BOMHOE OIUIOAOTBOPEHHE Yy LBETKOBBIX
pacteHui», «CTpOe€HHE CEMSH OJHOJOJIBHBIX U JBYAOJBHBIX pacTeHUN», «KM3HEHHBIH LUKI
MOPCKOW KanmyCTbI», «JKU3HEHHBIN UK MXay, « KU3HEHHBIN UK MAaOPOTHUKAY, « KU3HEHHBII
LUKJI COCHBI.

OO6opyaoBaHue: CBETOBOM MUKPOCKOII, MUKPOTIPETIAPAThI SUIIEKIETOK U CTIEPMaTO30M/IO0B,
Mozeib «L{UKII pa3BUTHSA JIATYLIKIY.

JlaGopaTopHass padora «lI3ydyeHue CTpoeHHMsS TOJNIOBBIX KJIETOK HAa TOTOBBIX
MUKpOIIpenaparax».

IIpakTnyeckas padora «BbisBieHNE MPU3HAKOB CXOJCTBA 3apOJbIIIEH MO3BOHOYHBIX
KUBOTHBIX).

JlabopaTtopHasi padora «CTpoeHre OpraHOB Pa3MHOKEHUS BBICIIUX PACTEHUI.

Tema 11. I'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M H3MEHYHBOCTH OPraHU3MOB

Hctopusi craHOBIIEHHMST M pa3BUTHUA TIEHETUKM Kak Hayku. Paborer . Mennens,
I'. ne ®pusza, T. Moprana. Ponb oTedecTBEeHHBIX YUEHBIX B pa3BUTUU TeHeTuku. Paborer H.
K. Konbuioa, H. 1. BaBunosa, A. H. benosepckoro, I'. JI. Kapneuenxo, 0. A. ®ununuenko, H.
B. Tumodeena-Pecosckoro.

OCHOBHBIE TEHETUYECKHE TOHATUSA U CUMBOJIBL. [ OMOJIOTrMYHBIE XPOMOCOMBI, aJUICIIbHBIE
TEHbl, AJbTEPHATUBHBIC IIPU3HAKH, JIOMUHAHTHBIA W PELECCUBHBIA IIPU3HAK, T'OMO3UIOTA,
reTepO3UroTa, YUCTasl JIMHUS, TMOpUAbI, reHOTUN, (eHoTHn. OCHOBHBIE METO/bl T€HETHKH:
rHOPUIOTIOTHYECKUH, IUTOIOTUYECKHH, MOJIEKYIISIPHO-TeHETHUECKUH.

JdemoHcTpanuu

[Moptpetst: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Koasuos, H. U. BaBunos, A.
H. Benozepckuii, I'. /1. Kapnedenko, 0. A. ®unmumuenko, H. B. TumodeeB-Pecorckuii.

Tabnuiel U cxembl: «MeTobl TeHETHKI», «CXeMbI CKPEIIUBAHUS.

JlaGopaTopHas pa6ota «/lpo3oduia kak 00bEKT FTeHETHUYECKUX UCCIICIOBAHMIT.



Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemupanue. IlepBblii 3akoH MeHzens — 3akOH €JUHO00pasus
ruOpuoB nepBoro nokojeHus. IIpaBuno nomuHupoBaHus. Bropoi 3akoH Menaens — 3akoH
pacieneHus npusHakoB. [{uTonornueckne ocHOBbI MOHOTMOPHUIHOTO CKpelMBaHus. I unoresa
YUCTOTBI FaMeET.

Ananuzupytomiee  ckpeumuBaHue.  [IpomexyTouHbld  XapakTep  HacCIEIOBaHMS.
PaCHIGHJ'IeHI/Ie IMPU3HAKOB TP HCIIOJTHOM JOMHUHUPOBAHWH.

Jurubpunnoe ckpemuBanue. Tperudd 3akoH MeHzaenss — 3aKOH HE3aBHCHMOIO
HacJeI0BaHMsl TPU3HAKOB. L{UToI0rn4eckne OCHOBBI TUTHOPUIHOTO CKPEIIMBAHUS.

CuemienHoe HacienoBanue npusHakoB. Pa6otsl T. Moprana. CrienieHHoe Hacle0BaHue
T'CHOB, HAPYIICHUE CLETUICHUS] MKy T'eHaMH. XPOMOCOMHAs TEOPHs HACIICICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIH MEXaHHM3M OIPEIEICHUS M0JIa. AYTOCOMBI U TOJOBBIE
XpPOMOCOMBL. ['OMOramMeTHblii M TreTeporaMeTHbI I0J. ['eHeTnyeckass CTPYKTypa IIOJIOBBIX
xpomocoM. HacnenoBanne npu3HAaKoB, CHEIUVIEHHBIX € IIOJIOM.

l'erotnn kak nenoctHass cucreMa. [lmeHoTponus — MHOKECTBEHHOE JACHCTBHE I'EHA.
MHoxecTBEeHHbIN ajuienu3M. B3auMopeiicTBue HeasienbHbIX TI'eHOB. KOMILIEMEHTapHOCTb.
Onucrtas. [Tomumepusi.

['eHeTndeckuii KOHTPOJIb pa3BUTUSA PACTEHUN, JKMBOTHBIX M YEJIOBEKA, a TAaKXKeE
(U3UOTOrMUECKUX MPOLIECCOB, TOBEACHUS M KOTHUTUBHBIX (QYHKIMN. ['eHeTHUecKne MeXaHU3Mbl
cuMOMOTreHe3a, MEXaHU3Mbl B3aMMOJICHCTBHSI «XO3SIMH — MAPa3uT» U «XO35IMH — MUKPOOHUOM).
['eHeTHuecKue acreKTbl KOHTPOJS M U3MEHEHUS HAclleCTBEHHONW MH(pOpMAIMK B MOKOJIEHUSIX
KJIETOK U OPTraHNU3MOB.

JdemoHcTpauuu

[oprpertsr: I'. Menaens, T. Mopras.

Tabmuiet u cxembl: «IlepBrlii 1 BTOpoil 3akoHbl Menaens», « Tpetuit 3akon Mennemns»,
«AHanuzupyolee ckpeuBanuey, «Henomnnoe nomunupoBanney, « CliemyIeHHOE Hacle0BaHNE

NPU3HAKOB Yy Apo3oduisy, «I'eHetuka nona», «Kapuorun yenoseka», «Kapuorun apo3oduis,
«Kapunotun nruns», « MHOKECTBEHHBIN aJUIEIN3M», «B3anmonencTere reHoBy.

OO6opynoBaHue: MOJIENb Ul JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPUAOB MEPBOTO
NOKOJICHUS W PACIICIUICHNUS NPU3HAKOB, MOJAENH Ul JAEMOHCTpPAllMM 3aKOHA HE3aBHCHMOTO
HacJIeI0BaHHUs TPU3HAKOB, MOJEIb Uil IEMOHCTPAIMH CLETUICHHOTO HACJIEIOBAHUS MTPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpompenapar: «Jlpozodunay.

IIpakTuyeckasi padora «/3ydeHue pe3yabTaToOB MOHOTHOPHUIHOTO CKpPEIIMBAHUS Y
TPO30(UITBD).

IIpakTuyeckass padora «l3yyeHue pe3yabTaTOB IUTHOPUIHOTO CKPELIUBAHUS Y
JIPO30(UITBD».

Tema 13. 3aKOHOMEpPHOCTH U3MEHYUBOCTH



B3anmopeiictBue reHotuna u cpeawl npu popmupoBaHuu (eHotumna. M3MEeHIMBOCTH
IMPU3HAKOB. KauectBenunie n KOJIMYCCTBCHHBIC IIpU3HAKH. BI/I,Z[BI NU3MCHYUBOCTH:
HEHACJIeICTBEHHAs ¥ HACJIeICTBEHHAI.

MonudukarnmonHass ©3MEHIHBOCTh. Poib cpenbl B (hopMHUpOBaHHH MOAU(DHUKAITMOHHOM
u3MeHuuBocTU. Hopma peakuuu mnpusHaka. BapuainvoHHBIM psa ¥ BapHallMOHHAs KpUBas
(B. Horanncen). CpoiicTBa MOIU(PUKAIIMOHHON H3MEHUYNBOCTH.

T'enotunuueckas wu3MeH4YHUBOCTHL. CBOWCTBA TE€HOTUIIMYECKOM W3MEHYUBOCTU. BUIBI
TeHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHASI, MyTallHOHHAS.

KomOunatuBHast I3MEHYMBOCTH. Meii03 W MOJIOBOM MPOIECC — OCHOBA KOMOMHATHUBHOM
N3MCHUYMUBOCTH. POJII: KOMGI/IHaTI/IBHOI\/JI NU3MECHUYHNBOCTU B CO3JaHNUU I'CHECTUYCCKOT' O pa3H006pa31/1;1
B IIpeiesiax OJIHOTO BU/IA.

MyTanoHHass W3MEHYMBOCTh. BuIbl MyTauui: TE€HHbIE, XPOMOCOMHBIC, T€HOMHBIE.
CrnoHTaHHbIE W WMHAYUMPOBAHHBIE MYTAalMHU. SIepHbIE M LUTOIUIA3MAaTUYECKUE MYTAallUH.
ComMaruueckre M TOJOBbIe MyTanuu. [[pUYuMHBI BO3HUKHOBEHHS MyTalui. MyTareHbl M HX
BJIMSIHUE HA OPraHU3Mbl. 3AKOHOMEPHOCTHM MYTAalMOHHOTO MIpouecca. 3aKOH FOMOJOTHYECKHUX
panoB B HacienctBeHHod wu3MeHuunBoctd (H.U. BaBunoB). BHesnepHas HW3MEHUHMBOCTH M
HACJICICTBEHHOCTb.

Onueenemurxa u INUCEHOMUKA, POJIb INUCEHEMUUECKUX qba;cmopoe 6 HAcneo008aHulu u
usmerndusocmu qbeuomunuuecmtx NPU3HAKOB Yy OPSAHU3MOB.

JdemoHcTpanuu
Hoprpertsr: I'. ne ®pus, B. Moranucen, H. 1. Basunos.
Tabmumbl ¥ cxembl: «Buasl u3MeHUMBOCTH», «MoaudukanruoHHas HW3MEHUYHUBOCTHY,

«KomOuHaTHBHAS I3MEHYHBOCTEY, «Meiio3y, «OrnonoTBopenuey, «I eneTndeckue 3a001eBaHus
yenoBeKkay, « Buabl myTanuin.

OOopynoBaHue: KUBbIE W TepOapHbIE SK3EMIUSIPHI KOMHATHBIX PACTCHHH, PHCYHKH
(¢ororpadun) )KUBOTHBIX C PA3TMUYHBIMU BUJAMU H3MEHYHBOCTH.

JlaGopaTopnass  padora «lccienoBanre = 3aKOHOMEPHOCTEH  MOAM(DUKAIIMOHHOM
M3MEHYUBOCTH. [locTpOoeHME BapUALIMOHHOTO PsAJla U BApUALMOHHOW KPUBOW.

IIpakTHyeckas padora «Myrtanuu y 1po30¢huiibl (Ha TOTOBBIX MHUKPOIIPEapaTax).
Tema 14. I'eneTUKa YejiOBeKa

Kapuotun denoBexka. MexayHapoaHas NporpaMma HCCIEAOBAHMUS T€HOMa YeOBEKa.
MeTobl M3YYCHHSI TCHETUKH YEJIOBEKA: TeHEATOTHYeCKHiA, OJU3HEIIOBBIN, [IUTOTCHETUICCKHIA,
MNOMYJIALIMOHHO-CTATUCTUYECKUH, MOJIEKYJIsIpHO-TeHeTHnYecKuil. COBpPEMEHHOE ONpenesieHue
TE€HOTHIIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHKE, TCHOTUITMPOBAHUE, B TOM YKciie ¢ momoubio [T1{P-
aHanuza. HacnenctBennsie 3aboneBanus yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE 0OJIE3HH YEIIOBEKa.
bonesnn ¢ HaciaeACTBEHHON MPEApPaCIONOKEHHOCThIO0. 3HAUYEHWE MEIMIIMHCKONW TEHETHKHU B
MPEIOTBPALICHUH M JICUEHWH TeHETHMYeCKUX 3a00NieBaHMN YenoBeKka. MeIuKOo-TeHEeTHYEeCKOoe
KOHCYJIbTHpOBaHKE. CTBOIOBBIC KIETKHU. [IOHATHE «T€HETHUECKOTO TPy3a». DTHUECKUE aCTEeKThI
UCCJIETIOBaHMM B 00JIaCTH pEAaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIIETOK.



I'enetnueckue (GakTopbl MOBBIIEHHOW YYBCTBUTEIBHOCTH Ye€lIOBEKa K (PU3MUECKOMY U
XMMHYECKOMY 3arpsi3HEHUIO OKpYJKarollell cpenapl. ['eHeTmueckas IpenpacnoiaokeHHOCTh
YeJI0BEKa K MaTOJOTUSIM.

JdeMoHcTpamumn

Tabmuuer u cxembl: «Kapuotun yenoBeka», «MeToabl U3y4eHUSI TEHETHKH YeJIOBEKay,
«I'enernueckue 3a060I€BaHUS YEIOBEKaY.

IpakTuyeckasi padora «CocTaBlIeHHE U aHATIU3 POJOCIOBHOM.
Tema 15. Cesiekniusi OpraHn3MoB

JloMecTukanuuss M CeleKuMs. 3apoKICHHE CEJeKIMM M JoMecTHKaiuu. YueHue H.
W. BaBmioBa o lleHTpax TPOMCXOXKICHHST W MHOTO0Opaswsi KyJbTypHBIX pacTeHui. Poib
CEJICKLIMM B CO3JIaHUU COPTOB PACTEHUH W MOPOJ KUBOTHBIX. CopT, mopoja, mTaMM. 3aKOH
TOMOJIOTUYECKUX PSAJOB B HacliencTBeHHOW n3MeHunBoctu H. W. BaBuiioBa, ero 3Hauenue s
CEJIEKLIMOHHON Pa0bOTHI.

MeTtob1 ceneKIIMOHHO0M paboThl. IcKyccTBEeHHBIN OTOOP: MACCOBBIM U MHAUBHY AJIbHBIMH.
Drtanbl KOMOMHAIIMOHHON ceneKiuu. VcnbiTanue mpou3BOAMTENICH MO MOTOMCTBY. OTOOp 1O
TEHOTHUITY C IMOMOIIBIO OIICHKH ()EHOTHIIa TOTOMCTBA U OTOOP IO T'EHOTHUITY C TIOMOIIIBIO aHAN3a

JTHK.

HckyccTBeHHBIII MyTareHe3 Kak METOJ[ CEJICKIIMOHHOW paboThl. PamuanuoHHBIN H
XUMHUYECKHM MyTareHe3 KaK MCTOYHMK MYyTallMil y KyJbTYpHBIX (DOpM OpPraHHU3MOB.
Hcnonp3oBanre reHOMHOTO peaKTUPOBAHUS U MeT010B pekoMOuHaHTHRIX JIHK mist monyuenus
MCXOJIHOTO Marepuaa Jijisi CElIeKIHUU.

[Tonyuenne mnonumonnoB. BHyTpuBuaoBas ruOpuaN3anusi. bBIU3KOpOIACTBEHHOE
CKpeIIMBaHue, WK UHOpUIUHT. HepoacTBEHHOE CKpelInBaHue, Wik ayTOpuAuHT. ['eTeposuc u
ero mpu4uHbL Vcmonp3oBaHue reTepo3uca B ceneknuu. OtnanéHHas THOPUAM3AIINS.
[Ipeomonenue Oecrmoausi MEXBUAOBBIX THOPUAOB. JIOCTHMXKEHHSI CENEKIMH PACTCHUU U
JKUBOTHBIX. «3€EHAs peGontoyusy.

CoxpaHeHHEe U W3Y4YEHHE I€HETHMUYECKHUX PECypCOB KYJBTYPHBIX PACTEHUH M UX JAUKHX
poauueil A co3/1aHUsl HOBBIX COPTOB M THOPUIOB CEIbCKOXO3IHCTBEHHBIX KYJIbTYp. M3yuenue,
coxpanenue u ynpasieHue 2eHemuyecKumMu pecypcamis CeabCKOX03AUCMEEHHbIX U NPOMbICTIO0BbIX
HCUBOMHBIX 6 YEJIAX YIYUULEHUS CYUWEeCMBYIOWUX U CO30AHUA HOBLIX NOPOO, JUHUL U KPOCCO8, 8
MOM Yucie ¢ NPUMEeHeHUeM CO8PEMEHHbIX MeMOo008 HAYUHbIX UCCIEO08AHUN, NEPeO08bIX el U
nepcneKmueHbIX MmexHoI02UI.

JdemoHcTpanuu

IMoptpetsl: H. 1. BaBunos, . B. Muuypun, I'. /1. Kapnieuenxko, II. I1. JIykssinenko, b.
JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuiel u cxeMbl: «L{eHTpBI MPOUCXOXKIEHUS U MHOT000pa3ust KyJIbTYPHBIX PaCTEHUID,
«3aKOH TOMOJIOTHYECKHX pSAJOB B HACJIEJCTBEHHOW H3MEHUYMBOCTH», «METOIbl CENeKLUN»,
«Otnanénnas rudpuauzanus», «MyTtareHesy.




Jlaboparopnasi pabdota «/3yueHne copToB KyJbTyPHBIX PACTEHUHA U MOPOJ AOMAIIHUX
JKUBOTHBIX».

JlaGopaTopHas padora «/3yueHne METOIOB CEJIEKLINN PACTEHUI.
IIpakTnyeckas padora «IIpuBuBKa pacTeHn».

Ikckypeust «OCHOBHBIE METO/BI U TOCTM)KEHUS CENEKIIMHM PAacCTeHUM U JKUBOTHBIX (Ha
CEJICKLIMOHHYIO CTAaHIMIO, MJIEMEHHYIO (hepMy, COPTOUCHBITATEIbHBIM YyYacTOK, B TEIJIMYHOE
XO03HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

Tema 16. BuoTexHoJI0rus 1 CHHTeTUYecKass ONM0JIOrus

OOBEKTHI, HCIONIb3yeMble B OHMOTEXHOJIOTUH, — KIETOYHBIE M TKaHEBBIE KYJBTYPHI,
MHUKPOOPTaHU3MBbl, HUX XapakTepucTuka. TpaaunuoHHas OHOTEXHOJIOTUs: XJeOomeueHue,
NOJy4YeHHE KUCIOMOJIOYHBIX IMPOIYKTOB, BUHOAenue. Mukpoouonornueckui cuares. OObeKThI
MHUKPOOHOJIOrHYeCcKUX TexHosorui. [Ipon3BoacTBo Geska, aMMHOKUCIIOT U BUTAMUHOB.

Cozpnanue TEXHONOTMM W HMHCTPYMEHTOB  LIEJICHANPABICHHOIO HM3MEHEHHS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIbI0 MTOJIy4EHHs OPIraHU3MOB U UX KOMIIOHEHTOB, COAEPKAIINX
HE BCTpEUaroIInecs B IPUPoJie ONOCUHTETUYECKHE Ty TH.

Kiterounas mnxenepus. MeToapl KyJbTypsl KJIETOK M TKAaHEW PAaCTEHUH U KUBOTHBIX.
Kprnob6anku. ComaTuueckass rudpuansanuss U coMaTHuYeckuil smOpuorenes. lcmonbp3oBaHue
TalIOuI0B B CCIIEKLMH pacTeHuul. [lonyuenue MOHOKNIOHANbHbIX anmumen. Fcnonv3zosanue
MOHOKIOHANbHBIX U NOAUKIOHATbHBIX anmumen 6 meouyute. VICKycCTBEHHOE OIIOOTBOPEHHUE.
PexoHCTpyKIMS SAWLIEKIETOK M KIOHUPOBAaHUE JKUBOTHBIX. MeETOJ TpaHCIUIAHTALMM SIAEP
KJIETOK. Texnonocuu 0300po6neHuss, KyIbMusUposanus u MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCMEEHHBIX KYIbMYP.

XpOMOCOMHasl U reHHasl MHXKeHepus. MICKyCCTBEHHBIN CUHTE3 I'€Ha U KOHCTPYUPOBaHUE
pexkomOunantHeix JIHK. Cozoanue mpanceennvix opeanuzmos. JIOCTHKEHHSI W TIEPCIICKTHUBBI
XpPOMOCOMHOW M TEHHOW MHXXEHEpUH. OKOJIOTMYECKHE M JTUYECKHE NpoOJIeMbl T'€HHOM
NH)XCHEPUH.

Menumuackue onotexuoorun. [Toctrenomuast mudposas meaunuaa. [TIP-auaraoctrka.
MeTab010MHBIHM aHaTH3, TEHOLIEHTPUYECKH aHAIN3 POTeOMa YeTIOBEeKa JIJIsi OLIEHKH COCTOSHUS
€ro 3710poBbs. VIcIob30BaHMEe CTBOJIOBBIX KJICTOK. TapreTHas Tepanwust paka. 3D-0nonHxkeHepus
TS pa3paboTKH (hyHAAMEHTATbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHH, CO3/1aHUsl KOMIIEKCHBIX
TKaHEeW COYCTaHWEM TEXHOJOTHH TPEXMEPHOTO OMONPUHTHHTA U CKaQ(OJITUHTA JIJIS PEIICHUS
3a/1a4 EPCOHAIU3UPOBAHHON MEIULIMHBI.

Co3naHne BEKTOPHBIX BAaKIMH C LEJNbI0 oOecredeHuss KOMOMHMPOBAHHOW 3aIUTBI OT
Bo30ynuteneid OPBU, yctaHoBneHHe MOJEKyJIspHBIX MeXaHU3MOB (yHKunoHupoBaHus PHK-
coJiepKalluX BUPYCOB, BBI3BIBAIOIINX 0COO0 OMacHbIe 3a00JIeBaHUS YEIOBEKA U KUBOTHBIX.

JdemoHcTpauuu

Tabmuuer  w  cxewmsl: «/cnonp30BaHWE  MHUKPOOPTAaHW3MOB B MPOMBIIUICHHOM
IPOU3BOACTBEY, «KilerouHas nHxkeHepus», «l'eHHas HHXKXEHEPU».

JlaGopaTopHas padora «l3yueHre 00bEKTOB OMOTEXHOIOT M.



IpakTuueckas padora «llomyueHne MOJTOYHOKUCIBIX TPOTYKTOBY.

Ikekypens «brHoTexHOI0T U — BaXKHEIIas MPOU3BOAUTEIbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE IPOU3BOICTBO)».

11 KJIACC
Tema 1. 3apoxkaeHue U pa3BUTHE IBOJIONUOHHBIX MPeACTABJEHUH B 0M0JI0TMH

OpomonnonHas Teopus Y. lapsuna. Ilpeanocbuiky BOSHUKHOBEHUS AapBUHU3MA. JKU3HB
1 Hay4Has fesrenbHocTh Y. [lapBuna.

JIBwkymue Ccuibl  dBoonuu  BuaoB 1o Y. /lapBuHy (BBICOKas WHTCHCHBHOCTH
PA3SMHOXCHUS OpPraHu3MoOB, HACJICACTBCHHAA WU3MCHYHBOCTD, 60p563 3a CYUICCTBOBAHMUC,
€CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmienue cuaTeTHYECKOM Teopu 3Boroiuu (CTD). HeliTpansHas TEOpHs SBOTFOIIHH.
CoBpeMeHHas SBONIOIMOHHAST OMONOTHsI. 3HAUYEHUE SBOIIOIMOHHON Teopuu B (HOPMUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTHHBI MUPA.

JdeMoHcTpanmumn

Hoptpetsl: Apuctorens, K. Jlunne#t, XK. b.Jlamapk, 3. XK. Cent-Unep, XK. KioBsbe,
Y. {apsuH, C. C. YerBepukos, 1. 1. lImansraysen, . Xonneiin, /. K. benses.

Tabmuuer un cxemsl: «Cuctema xuBoil mpupos! (o K. JIuauero)», «JlecTHHIIA KUBBIX
cymiects (1o Jlamapky)», «Mexanu3m GOopMHPOBAHUS IPUCIIOCOOICHUN Y pACTEHUH 1 )KUBOTHBIX
(mo Jlamapky)», «Kapra-cxema mapmpyta myremectsus Y. Jlapsunay, «Haxoaku Y. Jlapsunay,
«Dopmbl 60pBOEI 3a cymiecTBoBaHUEY, «[loposl romy6eii», «MHOTo0Opaszue KyJIbTypHBIX (hopM
Kamyctel», «llopoabl nOOMamHUX KHUBOTHBIX», «Cxema o00pa3oBaHMs HOBBIX BHJOB (IO
Y. JlapBuny)», «CxeMa COOTHOLIEHHUS JBIKYIIUX CHJI 3BOJIOUUN», «OCHOBHBIE MOJOKEHUS
CHUHTETHYECKOM TEOPHH IBOJIIOLIUI.

Tema 2. MUKpPO3BOJIIOIHS U €€ Pe3yabTaThl

HOHyHHHI/ISI KaK DJJICMCHTAapHasd CIWHHIIA 3BOJIIOLUH. COBpeMeHHBIe METOAbI OIICHKH
TCeHETUYECKOTO Pa3HO00pa3usl U CTPYKTYPHI MONyJIsuid. Mi3MeHeHne reHo(hoH 1A Oy JISIHA KaK
DJIIEMEHTApPHOE SBOJIOIMOHHOE SIBICHHE. 3aKOH TIeHeTHYecKkoro paBHoBecus JIxk. Xapnu,
B. Baitn6epra.

DOnemeHTapHble (AKTOpbl (ABMXKYIIME CHIIBI) 3BOJIOUMU. MyTallMOHHBIA THpoIiecc.
KomOuHaTHBHAs ©3MEHYHBOCTb. [Ipeti¢) reHOB — ciryuyaiiHble HeHAITPABICHHbBIC H3MCHEHUS 4YacTOT
aiteneid B momyssiusx. JddexT ocHoBarens. dpgexm Oymoinounoco 2opaviuwika. CHudiceHue
2eHeMUYeCKo20 pazHoobpasusn: npudunsl u cieocmeus. Ilposenenue sghghexma opeiigha cenos 6
oonvwux u  manvlx nonyiayusx. Murparmu.  M3onmsmus  monmymnsnmic: - reorpaduveckast
(mpocTpaHCTBeHHas), OHoIOrHYecKast (PenpoayKTUBHAS).

EcrecTtBennblii oTOOp — HampaBisitonuii (Gaxtop 3BotonH. DOPMBI €CTECTBEHHOTO
otOopa: JIBWXKYLIUH, CTAOWIM3UPYIOLIUH, pa3pbiBatoluil (au3pyntuBHbIi). [lonoBoit otOop.
Bo3HuKHOBEHHE M 3BOJIOLUS COLUAIBHOIO TIOBEJICHUS KUBOTHBIX.



[TpucrocobIeHHOCTh OPraHW3MOB KakK pe3yJbTaT MHKPOIBOJIONHMU. BO3HHMKHOBEHHE
npucnocoO1eHnit y opranu3mMoB. ApoMop¢ho3sl ¥ uanoanantauuu. [Ipumeps! npucrnocodaeHuit y
opraHu3moB: Mopdomoruueckue, (QU3NOIOTHUYECKHE, OHOXUMUYECKHE, ITOBEICHUYECKHE.
OTHOCHUTENBHOCTH MPUCIIOCOOICHHOCTH OPTaHU3MOB.

Bun, ero xpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3ysbTaT MUKPOIBOJIOIHH.
M3onmsaumst — xmroueBoit (aktop BumooOpaszoBanus. IlytTm u cnocoObl BUA00OpAa30BaHUS:
ayonaTpuieckoe  (reorpaduyeckoe), CHMIATPUYECKOE (IKOIOTMYECKOE), «MTHOBECHHOE
(monuruTonIM3ays, ruOpuIu3aIys). JJTMTeTbHOCTD YBOIIOIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOPMHUPOBAHUST OMOJIOTUYECKOTO pa3HO00pa3usl.

Ponb  »3BOMIOIMOHHOW OHWONOrMHM B pa3pa0OTKe HAy4YHBIX METOJIOB COXPaHCHUS
O6ropazHooOpasus. MUKPOIBOMIONUS W KOIBOJIOLUS TMApa3sUTOB M WX XO035€B. MeXaHU3MBI
(GbopMUPOBaHUS yCTOMYMBOCTU K aHTHOUOTHKAM U CIIOCOOBI OOPHOBI C HEM.

JdemoHcTpanuu
IMoptpetst: C. C. YerBepukon, 3. Maiip.

TaOnuiet 1 cxeMbl: «MyTalmOHHAS U3MEHYUBOCTEY, «[ oMy IsIMOHHAs CTPYKTYpa BUIAY,
«Cxema mposiBieHus 3akoHa Xapau-BaiinOepra», «JIBWXKyliue CHIBI  9BOJIIOLUNY,
«IKoJoTUYEeCKasi W3OJISAIMS TIOMyJISIUid ceBaHCKor (openmn», «l'eorpaduueckas W30SIUS
JUCTBEHHHIIBI CHOUPCKON M TUCTBEHHUIIBI AaypCcKoin», «[lomynsiimoHHbIE BOTHBI YUCICHHOCTH
XHUIIHUKOB M KepTB», «Cxema [eHCTBUSA ecTecTBEHHOro otoopa», «Dopmbl OOprObI 32
CYIIECTBOBAHUE, «naycrpuanbHbIi MENaHU3M, «KuBbie HCKOIIaeMbIey,
«ITokpoBUTENBCTBEHHAsI OKpacka MXUBOTHBIX», «lIpemympexnaromas oKpacka >KMBOTHBIX),
«Dusnonorudeckre agantanumy», «IIpucrnocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCHUTEIBHOCTHY,
«Kputepun Buma», «Bugsl-nBoiiHukm», «Ctpykrypa Buga B npupojae», «CrocoOsl
BupooOpa3oBanus», «l'eorpaduueckoe BumooOpazoBaHue TPEX  BUAOB  JIAHABIIICH,
«IKoJoTHYeCKoe BUI000pa3zoBaHue BUIOB cuHHIY, «[lomummounsl pactenui», «KarmyctHo-
peneyHbIid THOPHUIY.

OO6opyaoBanue: repoapuyl pacTeHUH, KOJJIEKIIMM HACEKOMBIX, Uydelia MTHI] U 3Bepel C
IpUMepaMHu pa3iIUYHbIX MPUCIIOCOOJIEHNH, Yydyena NTHUI U 3Bepei pasHbIX BUJIOB, repdapuu
pacTeHuii OJIM3KUX BUIOB, 00Pa30BaBIINXCS PA3TUYHBIMU CIIOCOOAMHU.

JlaGopaTopHasi pa6oTa «BrIsiBIeHIEe H3MEHUUBOCTH Y 0COO€H OHOTO BUIAY.

Jlaboparopunasi pa6ora «lIpucnocobiiennst OpraHu3MOB W HUX  OTHOCHUTEJIbHAs
1E1€CO00Pa3HOCTDY.

JlaGopaTopnasi padoTa «CpaBHEeHHUE BUA0B [0 MOPPOJIOTUIECKOMY KPUTEPHUIO).
Tema 3. Makpo3BoIOIHA U €€ pe3yJIbTAThI

Metonel  u3ydyeHHs MakpodBoironuH. IlaneoHTonmormueckue METONbl  M3YUYEHMS
sBostorun. Ilepexoansie GopMbl U GUIIOreHEeTUYECKHE PsIibl OPTaHU3MOB.

buoreorpaduueckne Meroasl uszydeHus H3Boionuu. CpaBHeHue ¢iaopbl U (dayHbI
MaTEPUKOB U OCTPOBOB. broreorpadudeckue odmactu 3eMiu. BUIbI-OHIEMUKN U PEITHKTHL.



DOMOpPHOIOTHYECKHE U CPaBHUTEIBHO-MOP(POIOTUYECKUE METOMbI U3YUYEHHS SBOJIOIHH.
I'eneTnyeckue MeXaHU3MBI 3BOJIOLMH OHTOI€HE3a U TMOSBIICHUSI 3BOJIIOLIMOHHBIX HOBIIECTB.
['oMonoruyHble ¥ aHAIOTMYHBIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3Mbl. MOJIEKyJISIpHO-
TeHeTHYECKUEe, OMOXMMHYECKHE W  MATeMAaTUYeCKUE METOIbl W3YYCHHS  OBOJOIHH.
["omonoruynsie reHbl. CoOBpeMeHHbIE METO/IbI TOCTPOCHHS (PHIIOT€HETHYECKUX JePEBbEB.

XpOMOCOMHBIG MyTalluy U 5BOJIIOHA TCHOMOB.

OOmue 3akOHOMEpPHOCTH  (MpaBWia)  IBONIOUUU. [IpuHyun  cmeHvl  QyHKYuU.
HeoOpatumocTs 3BoIIIONIMU. AanTiBHAs pajuaius. HepaBHOMEPHOCTh TEMIIOB YBOJIOIUH.

JdemoHcTpauuu
Hoptpetsr: K. M. bap, A. O. Kopanesckuii, @. Mromiep, 3. ['ekkens.

Tabmuiel u cxembl: «DUITOTEHETUYECKHMA P JTOMIAIN», K APXEONTEPUKCY, «3BEpO3yObIe
amepby, «Creronedansy, «Punnodurey, «CemeHHble manopoTHUKW», «buoreorpaduueckue
30HBI 3emuny, «Jlpeiid koHTHHEHTOBY», «Penukrhl»y, «HayanpHble cTaauu SMOPHUOHATBHOTO
Pa3BUTHUS TO3BOHOYHBIX )KMBOTHBIX», «I OMOJIOTMYHBIE U aHATIOTUYHBIE OPraHbly, «PyIHUMEHTH»,
«ATaBU3MBDY, «XPOMOCOMHBIC HAOOpHI YeNoBEeKa M MIMMIIAH3e», «[JaBHBIC HampaBICHUS
3BOMTIOIMMY, «O0II1E 3aKOHOMEPHOCTH SBOTIOIIUI.

O6opyioBaHKe: KOJUIEKIIMH, TepOdapuu, MYJSDKM HCKONAEMbIX OCTaTKOB OPraHU3MOB,
MYJISIZKU TOMOJIOTHUYHBIX, AHAJIOTMYHBIX, PYAUMCHTAPHBIX OPTaHOB W aATAaBU3MOB, KOJUJICKIIUU
HACEKOMBIX.

Tema 4. IIpoucxoxaeHue u pa3BuTHe KU3HU Ha 3emJe

HayuHble TUMoTe3sl MPOMCXOXKIEHHUS XH3HH Ha 3emie. AOHOTeHe3 M HaHCIEPMUS.
JloHayuHble TPEACTaBICHUS O 3apOXKJIEHHM JKU3HU (KpealuMoHu3M). I'mnore3a MOCTOSIHHOTO
caMo3apoXK/IeHUs KU3HU U €€ onpoBepkeHne onsltaMu ®@. Peau, JI. Cnamnannanmy, JI. I1actepa.
[TpouncxoxkaeHue JKu3Hu U acTPOOUOJIOTHSL.

OcHOBHBIE 3Tarnbl HeoOpraHudeckoii posttorun. [Inanerapnas (reoxorndeckast) SBOIIOIHS.
XuMHUecKasi 3BOJIONMS. AOMOreHHBIH CUHTE3 OPraHMYECKUX BEIIECTB M3 HEOPraHUYECKHUX.
OmnsiT C. Mumiepa u I'. FOpu. O6pazoBanue noiauMepoB u3 MoHOMEpoB. KoariepBaTHas rumoresa
A. W.Onapuna, runore3a nepBu4yHoro OynboHa JIx. XonaeilHa, TreHeTHYecKash THIIOTE3a
I'. Ménnepa. Pubosumbl (T.Yek) m rumoreza «mupa PHK» V.T'mnbGepra. ®opmupoBanue
MeMOpaH U BO3HUKHOBEHHE IPOTOKJIETKH.

Uctopuss 3emnum u meronsl €€ wu3ydeHusa. Vickomaemble OpraHM4ecKue OCTaTKH.
l'eoxpononoruss u e€ Meronpl. OTHOcUTENbHAsET W a0OCOJIOTHAsE  T€OXPOHOJIOTHSL.
['eoxpoHoIOTHYEcKast IKaja: Y0HBL, IPbI, IEPHUOBI, ITTOXH.

HavanpHble 3Tanel opranndyeckoil 3Bomtonuu. [losBneHne 1 3BOTIONUS MEPBBIX KIETOK.
Oomonust MeTabonu3Ma. Bo3HHMKHOBeHHE mepBBIX 3KocucTeM. CoBpeMeHHbIE MHKpPOOHBIE
OMOMUIEHKM KaK aHajor mepBbiXx Ha 3emiie coobmectB. CrtpomaronuTsl. I[Ipokapuotsl u
SYKapHUOTHI.

[IpoucxoxxaeHne 3ykapuoT (CUMOMOTeHe3). DBOJIIOLMOHHOE MPOUCXOKICHUE BUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX  OpraHU3MOB. BO3HMKHOBEHHME  OCHOBHBIX  TIpYIII
MHOT'OKJIETOYHBIX OPTaHU3MOB.



OcHOBHBIE 3Tambl ABOJIONUUA BBICIIUX pacTeHnid. OCHOBHBIE apoMop(do3bl pacTeHH.
Boixon pactennii Ha cyury. [TosiBieHne ciopoBbIX pacTeHUI U 3aBOeBaHUE UMU cyIId. CeMeHHbIe
pactenus. [IpoucxoxaeHue NBETKOBBIX PACTEHHI.

OCHOBHBIE ATambl ABOJIONHUU XUBOTHOTO MUpa. OCHOBHBIE apOMOP(O3bI KUBOTHBIX.
Bennckas dgayna. KemOpuiickuii B3pbIB — MOSIBICHHE COBPEMEHHBIX TUIOB. [lepBbie XOpI0BBIE
KUBOTHBIC. JKH3HBL B BOJIE. DBOIIOIUS TTO3BOHOYHBIX. [IporcxoxaeHue aMmpuOnii U PerTUIIHiA.
[Tpoucxoxaenne MiekonurTammux u ntull. [lpuHnun kmoueBoro apomopdosza. OcBoeHue
0eCII03BOHOYHBIMU U TTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTHe %u3HN Ha 3emiie 110 3paM U IEPUOAAM: apXei, IPOTEPO30M, MaIE0301, ME30301,
KaitHOo30i. O01I1ast XapaKTepUCTHKA KIIMMaTa U re0JIOTMYeCKUX mporeccoB. [losiBneHne u pacuser
XapaKTepHBIX OPraHU3MOB. YTJeoOpa3oBaHHE: €ro YCIOBHsS M BIHMSHHE Ha Ta30BBIH COCTaB
aTMOC(epHI.

MaccoBble BBIMUpPAHUSI — HKOJIOTUYECKHUE KPU3UCHI Ipouuioro. [IpuduHbl U ciaeacTBus
MaccOBBIX BbIMUpaHUil. COBpEeMEHHBIN IKOJOTHUECKU KpHU3HC, ero ocodeHHocTu. [Ipobiema
coXpaHeHHus Onopa3zHooOpa3us Ha 3emIie.

CoBpeMeHHas cucTeMa opraHudeckoro mupa. [IpuHIUIBl KiIaccuuKamum OpraHu3MOB.
OCHOBHBIE CUCTEMATUYECKUE TPYIIIIBI OPTaHU3MOB.

JdemoHcTpauuu

Hoptpetsr: ®. Penu, JI. Cnamnanmanu, JI. [lacrep, WM. U. MeunukoB, A. W. OmapuH,
Jx. Xongeitn, I'. Ménnep, C. Mumnep, I'. FOpu.

Tabmuue! u cxembl: «Cxema onbita @. Penny», «Cxema onbita JI. [Tactepa mo uzyueHuto
camo3apoxaeHus kusHm», «Cxema ombita C. Mumnepa, I'. FOpu», «OTtanbl HeopraHuveckon
IBOMIIOLIMMY, «I'eoxpoHosmornyeckas mkana», «HavanbHble 3Tanbl OpraHUYECKON 3BOJIIOLUNY,
«Cxema 00pa3oBaHUs AYKapUOT IMyTEM cuMOuoreHe3ay, «Crucrema ;kuBoi npupoab», «CTpoeHne
BUpyca», «Apomopdo3bl pacteHui», «PUHMOGUTBD, «OIHOKIETOYHBIE BOAOPOCIN,
«MHoroknerounsie  Bojgopocinm»y, «Mxwm», «l[lanopotHukm», «l'oloceMEHHBIE pacTEHUSY,
«Opranbl I1IBETKOBBIX pacTeHM», «Cxema pa3BUTHS JKUBOTHOTO MHUPa», «ApoMop(ho3bl
JKUBOTHBIX», «lIpocreitmmey, «Kumeunononoctusie», «llnockue yepBu», «UneHHCTOHOTHEY,
«Pb10bI», «3emHOBOnHBIEY», «IIpecmbikaronmecs», «IItuupy, «MiaekonuTaromue», «Pa3sutue
JKU3HM B apXeucKou spey», «Pa3BUTHE XKHU3HU B INPOTEPO3OHCKON 3pe», «Pa3zBurHe *XU3HM B
MaJIC030UCKOM dpey, «Pa3BUTHE )KU3HU B ME3030MCKOM 3pe», «Pa3BUTHE KU3HU B KATHO30MCKOM
ape», «CoBpeMEHHAsI CUCTEMA OPTaHUYECKOTO MUPay.

OO6opynoBanue: repOapud pPacTeHUN PA3IUYHBIX OTAENIOB, KOJUICKIIUH HACEKOMBIX,
BJIOKHBIE IIpEraparbl XKUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUU HIVIOKOXKHUX, CKEJIEThI
MMO3BOHOYHBIX JKMBOTHBIX, 4Yyyesja ITHUI[ U 3BEPEH, KOJUIEKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOIIAEMBbIX, MYJISIKH OPTaHUYECKUX OCTATKOB OPraHU3MOB.

BuprtyaabHas JabopatopHasi padora «MoxenupoBanue onbiToB Musuiepa—tOpu 1o
M3YYEHHUIO a0MOTEHHOTO CHHTE3a OPraHMYECKUX COSAMHEHHI B IEPBUYHOI aTMochepe».

JlaGopaTopHass paOora «/3ydeHne M oOmnMCcaHWE HCKOMAEMBIX OCTAaTKOB JIPEBHUX
OpPraHU3MOB.



IpakTnyeckass padora «3yueHne oOCOOCHHOCTEM CTPOCHHUS PpACTEHHI pa3HbIX
OTJIETIOBY.

IIpakTuyeckas padora «/3ydyenne ocoOEHHOCTEH CTPOSHHS MO3BOHOUHBIX JKUBOTHBIX).
Tema S. IIpoucxoxaenue 4ejj0BeKa — aHTPONOreHe3
Paznenel u 3a1aun anTponoaorur. MeToibl aHTPOIIOJIOTHH.

CraHOBJIEHHE TNPEACTABICHUN O MPOUCXOXACHUU ueJIOBEKa. PenuruosHbie BO33pEHMS.
CoBpeMeHHbIE HAYyYHBIC TEOPHH.

CxoncTBo uenoBeka € OKUBOTHBIMU. CHCTeMaTH4YecKOe TIOJOXKEHHE YeIOBEKa.
CBI/I,ZleTeJIBCTBa cxXoAcTBa 4YCJIOBEKa C JKHBOTHBIMU: CpaBHI/ITeHI:HO-MOp(i)O.HOI‘I/I‘{eCKI/Ie,
sMOpuosiornyeckue, (U3N0I0ro-OMoXuMHUecKue, MoBefeHueckue. OTauuMs YeraoBeKa OT
JKUBOTHBIX. HpSIMOXO)KI[eHI/IC U KOMIUICKC CBSA3aHHBIX C HUM IIPHU3HAKOB. Pa3Butue rojoBHOroO
MO3Ta U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBuwxyume  cuibl  (pakTopel)  aHTpoONOreHe3a: OHOJIOTMYECKUE,  COIMAJIbHBIE.
CooTHolieHne OMOIOTHYECKUX U COLUANIBHBIX (DAKTOPOB B aHTPOTIOT€HE3E.

OcHOBHBIE CTaluu aHTpoIoreHe3a. PaHHue 4enoBekooOpa3Hble 00e3bsHbI (IIPOKOHCYJIBI)
U paHHHE MOHTHUIbI — OOLIME MPEIKHU YEeT0BEKOOOPa3HbIX 00€3bsiH U JI0eH. ABCTPaIONUTEKN —
JBYHOTHE TpenKu nroAci. YenoBeK yMmenblil, epBble M3TOTOBIEHUS Opyaui Tpyzna. Yenosek
MPSIMOXOJISATIMIA W TIEPBBIN BBIXOJ JItoJIel 3a mpeaensl Adpuku. UenoBek reinenboeprekuii —
o0Imuii peoK HeaHIepTaIbCKOT0 YeI0BeKa 1 YelloBeKa pa3yMHOro. YeaoBeK HeaH1epTalbCKUi
KAaK BHJ JIFOJEH XOJOJHOTO KiIMMara. YemoBeK pasyMHbII COBPEMEHHOIO THIA, JIEHHCOBCKUMN
YeJI0BEeK, OCBOEHHE KOHTHUHEHTOB 3a npeaenamu Adpuku. [laneorenernka u najaeoreHOMHUKa.

DBOJIIONHST COBPEMEHHOT0 uelioBeka. EcTecTBeHHBIH OTOOpP B TOMYJSAIUAX YeJIOBEKa.
MyTanoHHbIi npouecc u noauMopdusm. IomynsuonHble BOIHBI, Apeiid reHoB, MUTPALUs U
«3( ekt ocHOBATENS» B MOMYJISILMUAX COBPEMEHHOI'O YEJIOBEKa.

Yenoseueckue pacel. [lonstue o pace. bonbiine pacel: eBporeonnHas (eBpasuiickas),
aBCTpaslo-HErpouIHasi (3KBaTOpUAJIbHAS), MOHTOJIOMIHAs (a3MaTCKO-aMepUKaHCKast). Bpems u
IyTH pAcCCIICHUs 4YeloBeKa 1o IaHere. EauHCTBO  4enoBedeckux pac. Haydnas
HECOCTOATENILHOCTh pacu3Ma. [Iprcnoco0aeHHOCTh Yea0BeKa K Pa3HbIM YCIOBHSAM OKpY KaIOIIeH
cpensl. Brustane reorpadudeckoil cpeasl u apetida reHoB Ha MOpGhOJOTHIO U (PHU3HONOTHIO
YEJI0BEKA.

MexauctuiinHapabple MeToAbl B (pusnueckor  (OMOJIOTMYECKOW) aHTPOIIOJIOTHH.
OBOJIIOIMOHHAS ~ AHTPOIIOJIOTHST W ITaJICOAHTPOIIOJIOTHS ~ YEJIOBEUYSCKUX  TIOIMYJISIIHN.
buoconmaneHble  MCCIEOBaHUS — TPUPOABI  4eloBeka.  VcciaemoBaHWe — KODBOJIOIUH
OMOJIOTHYECKOTO M COLIMATBHOTO B YEIIOBEKE.

JdemoHcTpauuu
Hoprpersr: Y. Jdapsun, JI. JIuku, A. 4. Porunckuit, M. M. I'epacumos.
Tabmuibl ¥ cxeMbl: «MeTosibl  aHTpomnoJioTHH», «[ OJIOBHOH MO3r  YeJOBEKay,

«YenoBexkooOpaszHbie 00€3biHB», «CKEJNeT 4elOBeKa M CKeNeT IMMMaH3e», «PynuMeHTsl u
aTaBU3MbD), «JIBIDKyIIME CHIIBI aHTPONOreHe3a», «DBOJIOUMOHHOE JPEBO UEJIOBEKay,




«ABCTpaJIONUTEK», «YHemoBek yMenbiiny», «HenoBek mpsaMOXoasuuiny, «JIeHuCOBCKUN YeTOBEK»
«Heangepransupy, «KpomanboHuby, «lIpenku uenoBeka», «ITambl 3BONIOLNUU YEIOBEKaY,
«Pacepl yenoBekar.

OobopynoBaHue: MyJISDKA OKaMEHEIIOCTEH, PeIMETOB MaTePHATBHOMN KyJIBTYPHI MPEIKOB
YyeloBeKka, penpoaykiuu (pororpadun) KapTHH ¢ MU(POTOTHIECKIUMH U OMOIEHCKUMU CIO)KETaMU
NPOMCXOXKICHUST YeloBeKa, (oTorpadmu HAXOJOK HMCKOMAEMBIX OCTATKOB YEJIOBEKa, CKEJeT
YeJI0BEKa, MOJIENIb Yeperna 4YesioBeKa M dYeperna IIMMIIaH3e, MOJEeNb KHCTH YelIOBeKa M KUCTH
IINMITaH3€, MOJICNIN TOPCA MPEIKOB YEIOBEKA.

JlaGopaTopHasi padora «l3ydeHne OCOOCHHOCTEH CTPOSHHUS CKelleTa YeloBeKa,
CBSI3aHHBIX C MIPSIMOXOKACHUEM).

IIpakTnyeckas padora «/3yueHne 7K0JIOTHUECKUX aJalTalli YEITOBEKay.

Tema 6. DJxkosormssi — Hayka O B3aMMOOTHOLICHUSIX OPraHU3MOB H
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kaloule cpeaou

3apoxaeHre H pas3BuUTHE dKojormu B Tpyaax A.['ymOompara, K. @. Pynse, H.
A. CesepioBa, 3. ['ekkensi, A. Tencnu, B. H. CykauéBa. Paznensl u 3amgaun skosnoruu. CBsi3b
9KOJIOTHH C APYTHUMHU HayKaMHu.

Metonpl 3xonoruu. Ilonesbie HaOMIOAEHNS. DKCIIEPUMEHTHI B 3KOJIOTHH: IPUPOJHBIE U
nabopaTtopHbie. MoaenupoBaHie B 3KOJIOTHMU. MOHUTOPHUHT OKpY’Kalollel Cpesbl: JOKaJIbHbIH,
PErHOHAIBHBIN U TJI00ATBHBIN.

3HaYeHHUE HKOJOTMUYECKUX 3HAHUH JUIsl 4EeJIOBEKAa. DKOJOIMUECKOE€ MHUPOBO33PEHHUE KaK
OCHOBa CBfA3el denoBeyecTBa C MNpHUPOIOH. DOpPMUPOBAHHE SKOJIOTMYECKON KyJIbTYpbl U
HKOJIOTHYECKOM IPaMOTHOCTHU HACEJIECHUS.

JdemoHcTpauuu

Hoptpetsr: A. I'ym6onpar, K. @. Pynse, H. A. CeBepuos, O. I'ekkenn, A. Tencnu, B.
H. Cyxkaués.

Tabmuet 1 cxembl: «Pa3mensr skonorum», «MeToabl 3koJoruny, «CxemMa MOHUTOPUHTA
OKPY’KaIOIIEeH cpeabh».

JlabopaTropHasi padora «/3ydyeHre METO0B KOJIOTMYECKUX HCCIIETOBAHUIY.
Tema 7. Opranusmsl U cpeaa o0UTAHUS

Okonornyeckue (akropel M 3aKOHOMEpHOCTH MX JeiictBus. Krnaccupukanus
JKOJIOTUYECKUX  (akTopoB:  abuoTHyeckue, OHMOTHYECKHE, aHTpornoreHHsle.  OOume
3aKOHOMEPHOCTH JACUCTBUs dKoyorndeckux (akropos. IlpaBmno mmammyma (K. Hlnpenrens,
1O. JIn6ux). TonepanTHOCTH. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue paxtopsl. CBET Kak 3Koorudeckuii paxrop. [leficTBUe pa3HBIX y4acTKOB
COJIHEYHOI'O CHEKTpa Ha OpPraHU3Mbl. ODKOJOTMYECKHE TPYMIbl PACTEHUH M JKUBOTHBIX IO
OTHOIIECHHIO K cBeTy. CUTHaIBbHAS POJIb cBeTa. DOTONEPHOIU3M.



TemmepaTtypa kak skosormueckuii ¢akrop. [ledicTBue TemrepaTypbl Ha OpPTaHH3MBI.
[ToiiknnoTepMHbIE 1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocts kak 3konorudeckuii ¢akrop. [IpucnocoOieHus pacTeHUH K MOIICPKAHUIO
BOoJHOTO Oananca. Kiaccupukanus pacTeHHid TIO OTHOIICHHWIO K Boje. [IpucmocoOiieHus
YKUBOTHBIX K HU3MEHEHHIO BOJIHOTO PEKUMA.

Cpenpl oOuTaHHUsl OpPraHMW3MOB: BOJHAsl, HAa3eMHO-BO3AYIIHAs, MMOYBEHHAs, TNTyOWHHAas
MOJAMOYBEHHAs, BHYTPHOpPraHU3MEHHAas. DU3NKO-XMMHUUYECKHE OCOOCHHOCTH Cpell OOuTaHUs
opranu3moB. [IpucnocobaeHuss OpraHu3MoB K )KU3HU B Pa3HBIX cpeax.

buonornueckue putmbl. BHeniaue u BHyTpeHHHE pUTMBL. CyTOYHBIE U TOJUYHBIE PUTMBI.
[IpucrnocobaeHHOCTh OPraHu3MOB K CE30HHBIM H3MEHEHUSIM YCIIOBHUH KU3HHU.

JXuznennsie Gpopmbl opranu3moB. [lonsTre o xu3HeHHOU (opme. JKusHeHHbIE (HOPMBI
paCTeHI/Iﬁﬁ ACPCBbi, KYCTAapHUKH, KYCTAPHUYKHW, MHOI'OJICTHHUC TpaBbl, OAHOJICTHUC TpPAaBhbI.
JXKusHeHHble (HOPMBI JKMBOTHBIX: THAPOOMOHTHI, T'€OOMOHTHI, a’poOHOHTHL. OcoOeHHOCTH
CTpOCHUS M 00pa3a KU3HHU.

buotnueckne Qakroppl. Buasl OMOTHUYECKMX  B3aUMOJCHCTBHIA:  KOHKYpPEHIIMS,
XMIIHUYECTBO, cUMOM03 1 ero ¢opmel. [lapazutusMm, kooneparus, MyTyalau3M, KOMMEHCAIU3M
(KBapTUpAaHTCTBO,  HaxJieOHW4YecTBO). Herpoduueckne  B3aMMOAEUCTBUS  (TONMHUYECKHE,
dopuueckue, (abpuyeckue). 3HaueHHE OMOTUYECKUX B3aUMOJCHCTBHMA ISl CYIIECTBOBAHUS
OpPraHu3MoOB B cpejie ooutanus. [IpuHIMT KOHKYPEHTHOTO HCKITIOUCHHUS.

JdemoHcTpanuu

Tabnuuel u cxembl: «IKonoruyeckue (Hakropel», «CBETOBOM CHEKTP», «IKOJIOTHUECKUE
TPYIIIBI )KUBOTHBIX 10 OTHOLIEHUIO K CBETY», «TE€IIOKPOBHBIE KUBOTHBIE», «XOJIOJHOKPOBHBIE
KHUBOTHBIEY, «DU3HONOTHYECKHE aJalTaluu XUBOTHBIX», «Cpeabl oOMTaHHS OPraHU3MOBY,
«buonornyeckue puT™MbD», «KuzHeHHbIE GOPMBI pacTeHHID», « KI3HEHHBIE (POPMBI JKHBOTHBIX),
«IJKOCHCTEMA IIMPOKOIMCTBEHHOIO Jeca», «IKOCUCTEMA XBOMHOro Jecay, «llenu nurtanus»,
«XumuangyectBoy, «Ilapasutuzm», «Koukypenmusy», «Cumomnosy, «KoMmmeHcammzmy.

Oo6opynoBanwue: repOapu pacTeHU W IKUBOTHBIX, MPUCIOCOOJICHHBIX K BIHUSHUIO
pPa3IMYHBIX ~ DKOJOTHYECKUX  (PAaKTOpPOB, TepOapuu  CBETOJNIOOMBBIX, TECHEIIOOMBBIX |
TEHEBBIHOCIMBBIX PACTEHHH, CBETONIOOMBBIC, TEHEIIOOUBBIE W TEHEBBHIHOCIMBBIE KOMHATHBIC
pacteHusi, repOapHuu U KOJUIEKITUH TETIOTIOOUBBIX, 3SMIMOCTOMKIX, MOPO30YCTOMYUBBIX PACTCHHH,
yyyena NTULl U 3Bepei, repbapuu pacTeHuil, OTHOcsmuUXcA K rurpoduram, kcepoduram,
Me30(uTaM, KOMHATHBIC PACTCHHUS TaHHBIX TPYIII, KOJUICKITUH KHBOTHBIX, OOMTAIONINX B Pa3HBIX
cpenax, TepOapum M KOJJICKIMHM PACTEHUH W JKUBOTHBIX, OOJQJaOIIUX dYepTaMu
NPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHHUSM YCIOBHW JKU3HHU, TepOapuu ¥ KOJUICKIIUA
paCTeHHIA U KUBOTHBIX PA3TMYHBIX KU3HEHHBIX ()OPM, KOJUICKIIUH KUBOTHBIX, YUACTBYIOIIUX B
pa3IMYHBIX OMOTHYECKUX B3aUMOJICHCTBHSIX.

JlabopaTtopHnasi padora «BrisiBieHre npucnoco6IeHnii OPraHu3MOB K BIUSHHUIO CBETaY.

JlaGopaTopHasi padora «BbIsSBICHHE MPHUCIOCOOJICHUI OpPraHU3MOB K  BIIUSHUIO
TEMIIEPATYPbI».

JlaGopaTopHass pa6ora «AHaTOMHYECKHE OCOOEHHOCTH pAacCTEHHl U3 pa3HbIX MeCT
oOUTaHU.



Tema 8. JkoJi0rusi BUA0B U MOMYJISIIUI

DKOJIOTHYECKHE XapaKTepUCTUKH nonyJssiuuu. [lomynsauus kak Ouonoruyeckasl cucTema.
Ponb HeogHOpOAHOCTH cpelbl, (hU3HYECKHX OaphepoB M OCOOCHHOCTEH OHOJOrMHM BUIOB B
(opMUPOBAaHNUN IPOCTPAHCTBEHHOM CTPYKTYpPhI NOMyJIsiuil. OCHOBHBIE TOKA3aTENH MOMYJISLUU:
YHUCIIEHHOCTb, IUIOTHOCTH, BO3PACTHAs W IIOJOBas CTPYKTypa, POKAAEMOCTb, IMPUPOCT, TEMII
pocTa, CMEPTHOCTb, MUTPALUSI.

Okojorudeckas CTpykTypa nomyisiuu. OLleHKa 4YMCIEHHOCTH nomyssuuu. /uHamuka
HOMYJIAUKN U e€ peryisius. buotnueckuit moreHuan nomyiauud. MoaeaupoBaHue TUHAMUKH
nomyysiuu. KpuBbele pocTa uucieHHOCTH nomyisiuuu. Kpusble BbDkUBaHMS. Perynsanus
YUCICHHOCTH TMOMYJSLMHA: posib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCALIMX OT IUIOTHOCTH.
DKOJoru4ecKue crpareruu BuoB (r- u K-crparerun).

[TonstTe 00 »sKomoruueckoil Huie BuAa. MecrtooOutanue. MHOromepHass MOJENb
skosiornyeckoi Humm k.M. Xarunncona. Pazmepsl skosornyeckoid Humu. [loTeHnuansHas u
peaJII/I3OBaHHa$I HUIIHA.

Bun kak cucrema momyisiuii. Apeaibl BUAOB. BUIbI M WX JKU3HEHHBIC CTPATETHH.
DKOJIOTUYECKUE DKBUBAJIEHTHI.

3aKOHOMEPHOCTH TOBEJICHHUSI W MHUIpalUid JKUBOTHBIX. bHONOrMyeckue WHBA3UHU
qy’KEpOJHBIX BUIOB.

JdeMoHcTpanmumn

[optper: Ix. . XaT4nHCOH.

TabmauIrel 1 cXeMbI: « DKOJIOTUIECKUE XapaKTEPUCTHKU MOMyIumy, «[IpocTpancTBeHHas
CTpyKTypa mnonyysuun», «BospactHele nupamuael nomyiasuum», «CKOpPOCTh 3aceieHust

MOBEPXHOCTU 3€MJIM PA3IMYHBIMU OpraHu3mMamu», «Mogenb skosornyeckol Humu Jx.
M. XatuyuHCOHa».

O6opynoBanwue: repOapuu pacTCHHMA, KOJUICKIIUN KHBOTHBIX.

JlaGopaTopuasi padora «IIprcrmocoOaeHusI CeMSIH PAaCTCHHUN K PaCCEIICHUIO.
Tema 9. JxoJiorusi coo01ECTB. IKOJTOrHYECKHE CUCTEMBbI.

CooOmiectBa opraHu3MoB. buoieHos u ero cTpykrypa. CBS3M MEXIy OpraHU3MaMu B
OuoIEHO3E.

Okocuctema kKak oTkpbiTas cuctema (A. Jx. Tencnm). DyHKUMOHANBHBIE OJIOKU
OpPTaHU3MOB B SKOCHUCTEME: MPOAYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypOBHH.
Tpodudeckue 1enu U cetu. AOGUOTHYIECKUE OJIOKH 3KocucTeM. [10YBBI M WITBI B 9KOCHCTEMaX.
KpyroBopot BelecTB ¥ MOTOK SHEPTUU B IKOCHCTEME.

OCHOBHBIE ITOKA3aTeNN YKOCHCTEMBL. briomacca 1 mpo Iy KIust. DKOJIOTHIECKUE TUPAMUIBI
gucel, 0MoMacchl U SHEPTUU.

Junamuxa 9KOCUCTNEM. Kamacmpodghuueckue nepecmpouKu.
@nyxmyayuu. HanpaBiieHHbIE 3aKOHOMEPHBIE CMEHBI COOOIIECTB — cykueccuu. [lepBuunbie u



BTOPUYHBIC CYKIECCHM W WX MPUYUHBL. AHTPOIOTEHHBIC BO3JCHUCTBUS HAa CYKIIECCHH.
Knumakcnoe coobmiectBo. buopazHooOpasue M TOTHOTAa KpPyroBOpOTa BEIIECTB — OCHOBA
YCTOMYHMBOCTH COOOIIECTB.

[IpupoaHbIe SKOCUCTEMBI. DKOCUCHEMbl 036D U peK. DKocucmemvl Mopell U OKeaHos.
Orocucmemvt myHOp, 1€co8, cmeneti, NyCnulHb.

AHTpPOIIOTEHHbIE  YKOCUCTEMBI. ArposkocucTteMa. ArpoieHo3. Pazmuuus Mexay
AHTPOIIOTCHHBIMHU U ITPUPOJHBIMH SKOCUCTCMAMM.

Yp6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oposckas ¢iopa u dayHna.
CunaHTponu3amusi Tropojackoil ¢dayHbl. buomormdyeckoe W  XO34MCTBEHHOE 3HAa4YCHUE
arpo’KOCHCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  (OPMHUPOBAHUS  OCHOBHBIX  B3aWMOJCWUCTBUN  OpraHU3MOB B
IKocHUCcTeMax. Ponb  kackaonoeo 3ggexma u 6udos-30upuxkamopos (Kuouesvlx 6udos) 6
@yHrkyuonuposaruu sxocucmem. IlepeHoc SHEPTUU U BEIIECTB MEXKITY CMEKHBIMU YKOCHCTEMAaMHU.
YCTOWYUBOCTh OpPraHW3MOB, TOMYJISIMA W 3KOCHCTEM B YCIOBHUSX ©CTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3ICUCTBUN.

Mexanusmor  6030eticmeus 3612p}l3H€HM12 PA3HbIX  mMunoe Ha Cy60p2¢lHu3M€HHOM,
OP2AHUSMEHRHOM, NONYJIAYUOHHOM U  IKOCUCMEMHOM  YPOBHAX, OCHOBbl IKOJIO2UHECKO2O
HOPpMUpOBAHUA AHNIPONOSEHHO20 6030€elcmeus. MCTOI[OJ'IOFI/Iﬂ MOHHUTOpPHHI'a €CTCCTBCHHBLIX U
AHTPOIIOTCHHBIX 3KOCUCTCM.

JdemoHcTpanuu
Hoptper: A. JIx. Tencnu.

Tabauie! u cxembl: «CTpyKTypa OHOLIEH03a», « IKOCHCTEMA IIIUPOKOIUCTBEHHOTO JIECa,
«JKocucTeMa XBOWHOTO Jieca», «DyHKIMOHAJIBbHBIE TIPYNIbl OPraHU3MOB B 3KOCHUCTEMEY,
«KpyroBopor BemecTB B d3kocucreme», «llemu mnuTaHus (macTOUIHAs, JOETPUTHAsN)»,
«DKOJIOTHYECKas MUpaMUIa YUce», « IKOJoThdYecKast mupaMuaa 6uomMacchl», « IKOJIOrn4yecKas
nupaMuja sHepruny», «OdpazoBanue 0onota», «[lepBuunas cykueccus», «BocctaHoBieHue eca
nocie noxapa», « JKocucremMa o3epay, «ArpoueHos», «KpyroBopor BeLIECTB U IOTOK SHEPTUHU B
arporieHose», «I[Ipumepsl ypOoskocuctemy.

Ob6opynoBanwue: repbapuy pacTeHUH, KOJUICKIIMA HACEKOMBIX, dydesa NTHUI] U 3BEPEH,
repOapuu KyJIbTyPHBIX U JUKOPACTYIIUX PACTCHHI, aKBAPUYM KaK MOJIEIIb SKOCHCTEMBI.

IIpakTnueckas padora «l3yueHue u onvucanue ypo0osKOCHUCTEMBI.

JlaGopaTopHas padora «/I3ydyeHue pazHo0Opa3usi MENKUX MOYBEHHBIX YWICHUCTOHOTHX B
Pa3HBIX IKOCUCTEMAX).

IKcKypeus «IKCKypcHsi B TUIIMYHBIA OMOreorieHo3 (B AyOpaBy, Oepe3HsK, eTbHUK, Ha
CYXOJIOJIbHBIN WM TIOWMEHHBIN JIYT, 03€PO, OOJI0TO)».

IKCKypeust «IKCKYPCHsI B arpOIKOCUCTEMY (HA TOJIE WIIH B TETUIMYHOE XO3SIICTBO).

Tema 10. buocdepa — rimodanbHas 3xkocUcTEMA



buocdepa — obmierranerapuas 06osouka 3eMiIH, T/I€ CYIIECTBYET WJIM CYIIECTBOBAIA
*u3Hb. Pa3BuTne npeacrasieHuit o buocdepe B Tpyaax . 3rocca. Yuenue B. . Bepnaackoro o
ouocdepe. Ob6mactu 6nochepsr u e€ cocras. Kupoe BemecTBo 6Hochepsl U ero HyHKITHH.

3aKOHOMEPHOCTH cymiecTBOBaHus 6uocdepsl. OcoOeHHOCTH Onochephl Kak MI00ATEHOM
sKocHucTeMbl. Jl[nHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTbl BeliecTB |
OMOTeOXMMHUYECKUE IUKITBI (YTiIepo/a, a3oTa). PUTMHUYHOCTS siBIIeHUIA B Onocdepe.

3onaneHOCTH OMOCchepsl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHJPa, XBOHHBIE
Jeca, CMEIIaHHbIE M IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CABaHHbI, ITyCTHIHU, TPOIIMYECKHUE Jieca,
BBICOKOTOPBs. Kimumar, pacTUTEIbHbIN U )KUBOTHBIM MUP OMOMOB CYIIIH.

CtpykTypa u (GyHKOUS SKMBBIX CHCTEM, OIEHKa HUX PECYypCHOrO TMOTEHIHUana u
O6uochepHbIX QYHKITHA.

JdeMoHcTpamumn

Hoptpetsl: B. U. Bepuaackuii, 3. 3rocc.

Tabmuet u cxemsl: «I'eochepst 3emnmn», «Kpyrosopot azora B npupoze», «Kpyrosopor
yriaepoaa B npupojae», «Kpyrosopot kucioposaa B mpuponae», «KpyroBopor Boasl B IpUpoie»,

«OcHoBHBIE OMOMBI cymny, « Kimnmatudeckue nosica 3emmmn», « TyHapay, «Taiiray, «CMenaHHbIH
necy, «llIupokonucTBeHHbIN Jecy», «Crenby, «CaBanHay, «[lycTbiHs», « TpOIMYECKHil JTeCy.

Ob6opyoBanue: repOapuu pacTeHUN Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.
Tema 11. YesioBek U OKpYy:Kawomias cpeaa

DKOJOTHYeCKHe KPHU3UChl M HMX MNpPUYMHBL. Bo3neiicTBue uenmoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3AYIIHOM cpeibl. OXpaHa Bo3ayXa. 3arpsi3HEHUE BOJHOM cpeabl. OXpaHa BOJIHBIX
pecypcoB. Pa3pyiienue noussl. OxpaHa MNOYBEHHBIX pecypcoB. M3MeHeHne Kiumara.

AHTpOIIOTEHHOE BO3JEHCTBUE HA pPACTUTENBbHBIA M KUBOTHBIE Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHbBIE MPUHIUIIBI OXpaHbl IpUpoibl. KpacHbsle KHUTH.
Oco60 oxpansiembie npupoansle Tepputopun (OOIIT). boranuyeckue caasl U 300J10THYECKHE
HapKH.

OcCHOBHBIE IPUHLMIIBI YCTOWYMBOIO Pa3BUTHS YEJIOBEUECTBA U IPUPOJIbI. ParoHnansHoe
MPUPOJIOTIONB30BAHNE M COXpaHEHUE OWOJOTHYecKoro pasHooOpasus 3emum. OOmue
3aKOHOMEPHOCTH TJI00ATBHBIX SKOJIOTHYECKUX KpU3rcoB. OCOOCHHOCTH COBPEMEHHOTO KpH3HCca
U €T0 BEPOSITHBIC MTOCIIEACTBUSI.

Pa3Butue METOJI0B MOHMTOpPUHTA pa3BUTHSA OTIaCHBIX TEXHOTCHHBIX
npoueccoB. Cucmemmvle uccnedosaHus nepexooa K pecypcocbepezarowell u
KOHKYPEeHMOCNnocoOHot  3Hepeemuxe. buonocuueckoe  pasnoobpazue  u  b6uopecypchwi.
Hayuonanvnvle ungopmayuonnsvie cucmemvl, obecneuugarowue 0OCmMyn K uHgopmayuu no
COCMOAHUIO OMOENLHBIX 81008 U IKocucmeM. OCHOBbI IKOpeadbUIumayuu 3KoOCUcmem U cnocobos
00pvobI ¢ buONo8pedcoenuamy. PeKoncmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTNEM.

JdemoHcTpanuu



Tabmuibl W cxewmbl: «3arpsi3HEHUE aTMocepbl», «3arps3HeHue THAPOChEphD»,
«3arps3HeHHE TOYBBDY, «[[apHUKOBBII 3P PekT?, «Oc000 0XpaHsIeMble IPUPOIHBIE TEPPUTOPUID,
«Mopenu ynpaBiisieMOro MUpPay.

Ob6opynoBanue: Gororpaduu OXpaHIeMbIX PACTCHUN U KUBOTHBIX KpacHoii kaurn Poccuiickoi
®enepaunn, KpacHoi KHUTH peruoHa.

IHNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BHUOJIOI'MX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBiauBaeT TpeOOBaHMS K pe3yJIbTaTaM OCBOCHUS 00YyYarOIUMUCS
IIPOrpaMM CpeJIHEro oOIIero 00pa3oBaHus: IMUHOCTHBIE, METAIIPEIMETHBIE U TIPEIMETHBIE.

B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IMPOTrpaMMBbI 11O 6I/IOJ'IOFI/II/I BBIJACJICHBI
CICAYIOINE  COCTaBISAIONIME: OCO3HAHWE OOYYAIOIUMHCS  POCCHMCKON  TpaKIaHCKOW
UACHTUYHOCTU - T'OTOBHOCTHU K CaMOpPa3BUTHUIO, CaMOCTOATCIBHOCTU n
CaMOOIIPENICICHUIO, Haluyue  MOMUBAYUU K 00y4YeHUI0 OMOJIOTUH, YeleHanpasieHHoe
passumue BHYTPEHHUX yOEKICHUN THUYHOCTH Ha OCHOBE KITFOUEBBIX IIEHHOCTEH M HCTOPUUECKUX
TpaauUUi pa3BUTUS OHOJOTUYECKOTO 3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUAIOIINXCS
PYKOBOACTBOBATHLCA B cBOEH ACATCIBHOCTH ICHHOCTHO-CMbBICJIIOBBIMHU YCTAHOBKAMU, MMPUCYTITUMU
CUCTEME OHMOJIOTrMYECKOro oOpa3oBaHusl, HaIudue NpasoCco3HaHUs FKOJIOTHUECKON
KYJIBTYPBI, CHOCOOHOCMU CMABUMb 1IN U CTPOUTD KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHHUS MPOTPAMMBbI IO OMOJOTHH JOCTUTAIOTCS B €MHCTBE
y4eOHOM M BOCIUTATENBHON NIE€ATEIBHOCTH B COOTBETCTBUU C TPAAMIIMOHHBIMU POCCUHUCKUMU
CONOKYJIbTYPHBIMU, UCTOPUUCCKUMU U NYXOBHO-HPABCTBCHHBIMH IICHHOCTAMMU, NPHUHATBIMU B
oOmiecTBe NpaBUJIaMU UM HOPMaMHu MOBEACHHUS M CHOCOOCTBYIOT IpoOLleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAHUSA U CaMOpPAa3BUTHUSA, pa3BUTHUSA BHYTpeHHeﬁ Mmo3unuu JTMIHOCTH, MATPUOTHU3MA U
YBaXEHMsI K 3aKOHY M IPaBOMOPSAKY, YEJIOBEKY TpyJa U CTaplIeMy IOKOJIEHHIO, B3aUMHOIO
yBaXECHHs, OEpPEeKHOTO  OTHOMIEHUS K  KyJIbTYpHOMY  HACIEIUI0O U TPaJULUsAM
MHOTOHAalIMOHAJIBHOTO Hapoaa Pocculickoit @enepannu, NpupoAe U OKPYKarollen cpere.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHUS yueOHOro npeamera «bronorusy ToMKHbBI OTpaxartb
TOTOBHOCTb M CIIOCOOHOCTH OOYYaroIIUXCsl PYKOBOJCTBOBATHCS C(OPMHUPOBAHHOM BHYTpPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMOM IIEHHOCTHBIX OpPHUEHTAlMii, IO3UTUBHBIX BHYTPEHHHUX
yOexeH!, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTSM POCCHICKOro oOIlecTBa,
paciIMpeHue >KU3HEHHOT'O OMbITa M OIbITa JEATEIIbHOCTH B MPOIECCE pean3allid OCHOBHBIX
HalpaBJIeHUH BOCIUTATEIBHON ESTEIbHOCTH, B TOM UUCIIE B YACTH:

1) rpaskIaHCKOT0 BOCIIUTAHMSA:

C()OPMHUPOBAHHOCTh TPAKIAHCKON TIMO3UIMK OOYYaIOMIErocs KaK aKTHBHOTO U
OTBETCTBEHHOT'O YJIeHa POCCHICKOTO OOIIECTRA;

OCO3HaHME CBOMX KOHCTHTYIIMOHHBIX IpaB U OOS3aHHOCTEH, YBa)KCHHUE 3aKOHA U
IIPaBOMOPSJIKA;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH JIEATEIILHOCTH MPU CO3JaHUH YUEOHBIX IPOEKTOB,
pelIeHNH y4eOHbIX U T03HABATEIbHbIX 3a/]a4, BHIIIOJHEHUN ONOJIOTHYECKUX IKCIIEPUMEHTOB;



CIOCOOHOCTh  ONpPENENATh COOCTBEHHYIO IIO3MLMIO 110 OTHOLIEHHIO K SIBJICHUSIM
COBPEMEHHOM KHU3HH U O0BACHATH €€;

YyMEHHE YYHUTHIBAaTh B CBOUX JICUCTBUAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOACH C pPa3HBIMU yOKICHUSAMH, KYJIbTYPHBIMU IIEHHOCTSIMUA U COLIMAJIBHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B IIPOLECCE COBMECTHOI'O BBIMOIHEHUS YUeOHBIX,
MO3HABATENIbHBIX W MCCIIENIOBATENBCKUX 3a/lad, YBAKUTEIBHOTO OTHOIICHHS K MHEHHIO
OTIIMOHEHTOB MPH 00CYKACHUH CIIOPHBIX BOMIPOCOB OMOIOTHYECKOTO CO/ICPIKAHMUS,

TOTOBHOCTb K TYMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCIIUTAHHUS:

c(OPMUPOBAHHOCTh POCCUNUCKON TPasKIAHCKON MICHTHYHOCTHU, MATPUOTHU3MA, YBAKEHUS
K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH mepes PoauHOM, TOpAOCTH 3a CBOM Kpai, CBOIO

Ponuny, cBOM A3BIK U KyJIBTYpPY, IPOILIIOE U HACTOALLEE MHOIOHALIMOHAIBLHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHUE K MPHUPOJHOMY HACIEIUI0 W TaMSATHHUKAM MPUPOJIBI,
nocTrxkeHusiM Poccru B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUHCKMX YUYEHBIX B CTAHOBJICHHE U pa3BUTHE
O6uosIornu, MOHUMaHUS 3HauUeHHUs! OMOJIOrMH B IO3HAHUU 3aKOHOB IMPUPO/IbI, B )KU3HU YeJIOBEKa U

COBPEMEHHOI0 00I11eCTBa;

I/I,Z[GI\/JIHa}I Y6G)KI[éHHOCTB, TOTOBHOCTbD K CJIYKCHHUIO U 3allIUTC OTG‘-IGCTBa, OTBETCTBCHHOCTbH
3a ero cyan0y;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:
OCO3HAHME AYXOBHBIX IEHHOCTEN POCCUICKOr0 HApOa;
c(hOpPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TIOBEICHUS;

CIIOCOOHOCTD OLCHUBATH CUTyallUIO U MPUHUMATh OCO3HAHHBIC PCUICHUA, OPUCHTUPYSICH
Ha MOPAJIbHO-HPAaBCTBCHHBIC HOPMbI U ICHHOCTH,

OCO3HAHUE JIMYHOTO BKJIa/Ia B IIOCTPOCHHUE YCTOMYUBOTO OYIyIIETo;

OTBCTCTBCHHOC OTHOLICHUC K CBOUM pPOAUTCIAM, CO3JaHHUKO CEMbU Ha OCHOBC
OCO3HAHHOTO TPUHATHS IIEHHOCTEH CEMEHHOMN KU3HH B COOTBETCTBUU C TPAJUIMSIMH HAPOJIOB
Poccuu;

4) ICTETHICCKOTO BOCIITMTAHUSA

JCTETUYECKOE OTHOIIEHUE K MHUPY, BKJIIOUYAsl CTETUKY ObITa, HAYYHOIO U TEXHUUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILIEHMIA;

IMOHUMaHNE SMOLIMOHAIIBHOTO BO3JAEHCTBUS KUBOW MPUPOBI U €€ NEHHOCTH;



TOTOBHOCTb K CaMOBBIPaXXCHUIO B pPa3HBIX BHJAX HCKYCCTBaA, CTPEMIICHUC IPOABJIATH
KadyeCTBa TBOp‘IGCKOﬁ JIUYHOCTH,

5) puzuueckoro  BocnHTaHHs, (OPMHPOBAHHSI  KYJbTYpPbl  310pPOBbSI W
IMOIMOHAIBLHOIO 0J1aronoJIy4yus:

MMOHMMAHKE W pean3alus 310pOBOT0 U 0e30macHOro 0opasa KU3HH (3J10pOBOE MUTAHHE,
coOI0ficHNe TUTMEHHYECKHUX MPaBWJI M HOPM, COATaHCHPOBAHHBIN PEXUM 3aHATHI U OTHAbIXA,
perynspHas (u3udYecKkas aKTUBHOCTh), OEpEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (PHU3UYECKOMY M IICUXHUUYECKOMY 3710POBbIO;

MOHUMAHHUE IIEHHOCTH TPAaBWJI WHIUBUAYAJbHOTO W KOJJIEKTUBHOTO O€301acHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAOIINX 3J0POBbIO U KU3HU JIOJIEH;

OCO3HAHME IOCIECACTBUI M HENPHUATHUS BPEAHBIX MPUBBIUEK (YMOTPEOJEHHs alKOroJs,
HapKOTUKOB, KypPEHHUS);

6) TPy10BOr0 BOCIIMTAHUS:

TOTOBHOCTB K TPY/1y, OCO3HAHUE [IEHHOCTH MacTepCTBa, TPYIOI00HE;

TOTOBHOCTh K  AKTHBHOM  J€ATEIBHOCTH  TEXHOJOTMYECKOM W COLMAIBHOM
HaITpaBJICHHOCTHU, CHOCO6HOCTB HHUIUHUPOBATL, IJIAHUPOBATH U CAMOCTOATCIIBHO BBINIOJIHATH

TaKYyI0 ACATCIbHOCTD,

MHTEpeC K pazauuHbIM cepam npodeccroHaIbHON AESITeIbHOCTH, YMEHHE COBEpPIIATh
OCO3HAHHBIN BEIOOP OyayIe npodeccun u peaan3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh U CITOCOOHOCTH K 00pa30BaHUIO M caMOOOpa30BaHUIO HA MPOTSHKEHUH BCEM
JKU3HH;

7) IKOJIOTHYECKOT0 BOCITUTAHUS

9KOJIOTHYECKH 11eTIECO00pa3HOe OTHOIICHUE K TPUPOJIe KaK UCTOYHHKY JKU3HH Ha 3eMIie,
OCHOBE €€ CYIIIECTBOBAHUS,

MOBBILLIEHUE YPOBHS HKOJIOTMYECKON KyJIbTYphl: MPHOOPETEHUE OIBbITa IUIAHWUPOBAHMS
IIOCTYIIKOB ¥ OLICHKU UX BO3MOKHBIX IOCIEACTBUN JUIsl OKPY XKAIOLIEH CPELbL;

OCO3HaHHKE T7100aIbHOr0 XapaKkTepa dKOJOTMUYEeCKUX MpobieM U MyTel X peleHus;

CIIOCOOHOCTH MCHOJIB30BATh MIPHOOpETaeMble IPU M3yYCHUH OUOJIOTHH 3HAHUS M YMEHHS
IpU PEUICHUH TpPOOJIeM, CBSI3aHHBIX C PAalMOHAIBHBIM HPUPOJIONOIL30BaHUEM (COOIIIOICHUE
IpaBWI IMOBEJCHUS B IPHPOJC, HANPABICHHBIX HA COXPAHCHHE PABHOBECHS B JKOCHCTEMaX,
OXpaHy BHJIOB, IKOCUCTEM, Ouochepsl);

AKTUBHOE HEMpUATHE ACHCTBUMN, MPUHOCALIMX BpPEI OKPY’KAIOIIEH MPUPOIHON cpene,
YMEHHE MPOTHO3UPOBATH HEOJATONMPUATHBIE SKOJOTUYECKHE TOCIEICTBUS MPEAPUHUMACMBIX
JIEUCTBUI U NPEIOTBPAILATD UX;

HaJIN4YUEC Pa3sBUTOr0 SKOJIOTHYCCKOI'O0 MBIIIJICHU, 9KOJIOTHYECKOMN KYJbTYpBbI, OIIbITA
IESTCIBHOCTH  DKOJOTHYECKOM HAIpaBJICHHOCTHU, YMCHHUA PYKOBOJACTBOBATHCA HUMHU B



HO3H3B3T€J'II)HOI>1, KOMMYHPIKaTPIBHOfI n COHHBHBHOﬁ IMPAKTUKE, TOTOBHOCTH K Y4YaCTHUIO B
Hp&KTH‘-IGCKOfI JIESTEIbHOCTH DKOJIOTHUYECKOM HaIpaBJICHHOCTU;

8) HeHHOCTH HAYYHOTO MO3HAHMSA:

Cc(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
PasBUTHUA HAYKU H O6HICCTB€HHOI7[ IIPAaKTUKH, OCHOBAaHHOI'0O Ha AMUaaore KyJibTyp,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJILTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3bIKOBOM 1 YUTATENLCKOM KyJIbTYPBI KaK CPeICTBA B3aUMOICUCTBUS
MEXTy JIFOJIbMU U TIO3HAHUS MUPA;

MOHMMaHHe crneuupUuKd OMONOTUU KaK HayKH, OCO3HaHUS €€ ponu B (OPMHUPOBAHUU
PalMOHAIBHOTO HAYYHOTO MBINUICHHS, CO3/IaHUH LIETOCTHOTO MIPEACTaBICHHUS 00 OKPYKAIOLIIEM
MHUpE KaKk O €IMHCTBE NpPUPOJIbI, YeJIOBEKa M oOliecTBa, B IMO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U pellIeHnH Mpo0eM COXpaHEHUs! IPUPOIHOTO PAaBHOBECHS;

yOexKIEHHOCTh B 3HAYMMOCTH OMOJIOTUH JUIsI COBPEMEHHON LMBUIIM3ALUU: 00ECTICYCHHUS
HOBOT'O YpPOBHSI Pa3BUTHSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelaTh pecypcHble poOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEH BBIXO/A U3 TI00aTBHBIX
9KOJIOTHUECKUX MpoOsieM U o0ecrieueHus nepexoa K yCTOMYuBOMY Pa3BUTHIO, PalliOHAILHOMY
UCTIOJIb30BaHUIO MPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HHU;

3aMHTEPECOBAHHOCTD B MOJIYYECHHH OMOJIOTUYECKUX 3HAHHMH B IIEIISX MOBBILICHHS 00IIeH
KyJBTYpPBl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK COCTABHOM dYacTH (QYHKIHMOHAJIHHOM
IPaMOTHOCTH 00y4Yaroumxcs, opMUpyeMoil Py U3yUYeHUH OUOJIOTHH;

IIOHUMAHHUEC CYIIHOCTH MCTOJHOB IIO3HAHUS, HCIOJIB3YCMbIX B CCTCCTBCHHLIX HaAyKax,
CIIOCOOHOCTH HCITOJIb30BaTh MMoJiydaCMbIC 3HaHHWA [Jid aHallu3a u OOBSICHEHHS SIBJICHHI
OKpYKaIICro MHUpa W IMPOUCXOIAAININX B HEM H3MCHCHHI>1, YMCHUC [CJIaThb 000CHOBaHHBIE
3aKIIIOYCHHA Ha OCHOBC HAYYHBIX (baKTOB U UMCIOIIMUXCA HOaHHBIX C MLCJIBIO IMOJYUCHUA
AOCTOBCPHBIX BBIBOIOB;

CIIOCOOHOCTh CaMOCTOSATEILHO HCIOJL30BAaTh OMOJIOTMYECKUE 3HAHUS IJI1 PCIICHUA
HpOGHeM B PCAJIbHBIX JKU3HCHHBIX CUTYallHUAX;

OCO3HAaHHUC LICHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTHL OCYIICCTBJIATH IIPOCKTHYIO U
HCCICA0BATCIILCKYIO ACATCIIBHOCTD HHAWBUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTb U CIIOCOOHOCTh K HEMPEpPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHUIO, K
aKTMBHOMY TIOJIyYCHHMIO HOBBIX 3HAaHMW MO OHOJOTMM B COOTBETCTBHUH C >KU3HCHHBIMH
HOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIbTATBI

MertamnpenMeTHble pe3yibTaThl OCBOECHUS ydyeOHOro mnpenmera «buonorus» BKIHOYAIOT:
3HaYMMble Ui (OPMHPOBAHUS MHPOBO33PEHHS  OOYYAIOMIMXCS — MEXKIUCIMIUTMHAPHbIC
(MexnpeaMeTHbIE) 00LIeHayYHbIe OHATHS, OTPAXKAIOLIME LETOCTHOCTh HAyYHON KapTHHBI MUpa
U crienu(uKy METO/I0B MMO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPIHs,
SBJICHHE, NpOIlecC, CUCTeMa, HAay4HbIH (aKT, MPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIeOBaHNe, HAOIIONEHUE, M3MEPEHUE, SKCIEPUMEHT W JIPYTHE); YHUBEPCAIbHbIC
yueOHble JieiicTBUs (TO3HABaTellbHbIE, KOMMYHHKATUBHBIE, PETYJISATUBHBIE), 00ECIeUUBaIOIIIE



(GopmupoBaHue (yHKIMOHAIBHONW I'PAMOTHOCTH M COLMAIBbHONW KOMIETEHIMH O00YyYaroluXcs;
CIIOCOOHOCTh 00yJaroLXxCst UCIIOJIb30BAaTh OCBOCHHBIE MEKIUCLHUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMsS W YHUBEpCalbHble YyueOHble ACHCTBUS B IO3HABATEIbHOH U
COLIMAJIbHOW ITPAKTHKE.

B pesynbrate wm3ydeHuss OWOJOTMHM Ha YpPOBHE CpPEIAHErO OOIIero oOpa3oBaHUs Y
oOydarorerocss OyayT copmupoBaHBI MO3HABATEIHHBIC YHUBEPCAIBHBIC y4eOHBIC JCHCTBUSA,
KOMMYHUKATHBHBIC YHUBEPCAJIbHBIC Yy4YeOHBIC JICHCTBHS, PETYJISTHBHBIC YHHUBEPCAIbHBIC
y‘-Ie6HBIe HeﬁCTBHﬂ, COBMECCTHAA ACATCIBbHOCTD.

MertarnpeaMeTHbIe pe3ybTaThl OCBOCHHUS MPOrpaMMBbl CpPEeIHEro oOIIero odpa3zoBaHUs
JOJDKHBI OTpaXkaTh:

OBJ1aleHHe YHUBEPCAJIbHBIMH YUeOHBIMY MO3HABATEJIbHBIMY JI€HCTBUSIMH:
1) 6azoBbIe JJOrHYeCKHe el CTBHA:

CaMOCTOATENIbHO (OPMYJIMPOBATh M AKTYaJH3UpOBaTh MpoOieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCTOJB30BATh TPU OCBOSHUHM 3HAHUM MPHEMBI JIOTMYECKOTO MBIIIICHNS (aHANIN3a,
CHHTE3a, CpaBHEHMA, KIAcCU(PUKAIMH, OOOOIIEHUsS), PACKPBIBATh CMBICT OHOJOTHYECKUX
HOHATHHN (BBIACIATH UX XapaKTePHBIC MPU3HAKH, YCTAHABIMBATE CBSA3U C IPYTUMH TOHITUSIMH);

OMpPCACIIAATE HCIU ACATCIBHOCTH, 3aJaBast HapaMEeTpbl W KPUTCPUHU HX IOOCTHIKCHUS,
COOTHOCHUTD PE3YyJIbTAThI ACATCIIBHOCTHU C ITOCTABJICHHBIMHU LICIISIMU

WCIIOJIb30BaTh OMOJIOTUYECKUE TMOHATUSA [UJIsi OOBsICHEHUS (DAaKTOB U SBIICHUN KUBOU
PUPO/IBL;

CTPOUTH JIOTUYECKUE pacCykIeHus (MHAYKTUBHBIC, NEAYKTHBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHUBOPEUHS B pacCMaTPUBAEMBIX SIBJICHUSIX, (OPMYIHUPOBATH
BBIBO/IbI U 3aKITIOUYCHUS;

MIPUMEHATh CXEMHO-MOJICJIbHBIE CPEACTBA JJIsSI MPEICTABICHUS CYLIECTBEHHBIX CBS3€H U
OTHOIICHUN B M3yYaeMbIX OHOJIOTHMYCCKUX OOBEKTaX, a TaKKe MPOTUBOPEUUIN PA3HOTO pOJA,

BBISAIBJICHHBIX B Pa3JIMYHbIX I/IH(I)OpMaI_II/IOHHBIX HCTOYHHKAX,

pa3pabatbIBaTh IJIaH pEHICHUs TPOOJIEMBI C YUETOM aHaIN3a UMEIOIINXCS MaTepUalbHbIX
Y HEMaTepHUaAIbHBIX PECYPCOB;

BHOCUTBb KOPPCKTHBBI B ACATCIBHOCTH, OLCHUBATH COOTBCTCTBUC PEC3YJILTATOB LCJIAM,
OLCHUBATb PUCKHU HOCJ'IGI[CTBI/Iﬁ JACATCIIbHOCTH,

KOOP/JMHUPOBaTb M BBINOJHATH pabOTy B YCIOBUSAX PEAIBHOTO, BUPTYAJIBHOTO W
KOMOHMHUPOBAHHOTO B3aUMOJCHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEILCKHE TeiCTBHS



BJIaJJ€Th HaBBIKaMU y‘IC6HO-HCCJ’I€,I[OB3TCHBCKOﬁ n HpOGKTHOﬁ JCATCIIBHOCTH, HaBbIKaMH
Pa3spCUICHUA HpO6JIeM, CIIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOATCIIBHOMY IMOUCKY MCTOJ0B
PEIICHHUA MMPAKTUICCKUX 3aaa4, IPUMCHCHHUIO Pa3JIMYHBIX MCTOAOB IMO3HAHUSA,

HCIIOJIB30BATh PA3JIMYHBIC BUABI ACATCIBHOCTH I10 ITOJYUYCHHUIO HOBOI'O 3HAHUA, C€ro
HUHTCpIIpETALlNH, npeoGpa30BaHI/Ho U MPUMCHCHUIO B yLIC6HBIX CUTyalusx, B TOM YHUCIIC IIPpU
CO3JaHNN y‘I€6HHX N COOMAJIBHBIX ITPOCKTOB,

(bopMHUpOBaTh HAYYHBIH TUI MBIIIJICHUS, BIa€Th HAYYHOU TEPMUHOJIOTHEH, KIIIOUEBBIMU
MOHATUSAMHU U METOAAMU;

CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/ladyd B 0Opa30BATCIBHOU JEATETLHOCTH U
JKU3HCHHBIX CUTYAILIUAX;

BBIABJIATE HNPUYHUHHO-CICACTBCHHLIC CBA3M W AKTYyaJU3UPOBATH 3adavdy, BbIABUIATb
THUIIOTE3Y ec pelICHUA, HAXOAUTh apryMCHTBI IJId JOKAa3aTCJIbCTBA CBOUX YTBep)KI[eHI/Iﬁ, 3a1aBaTb

napaMeTpbl U KPUTEPUU PEIICHUS;

AHAIIM3UPOBATh IIOJIYUCHHBIC B XOA€ PCHICHUA 3aJdadd pe3yJbTaTbl, KPUTHUUYCCKH
OLICHUBATHL UX NOCTOBCPHOCTD, IPOTHO3UPOBATHL U3BMCHCHUC B HOBBIX YCJIOBUAX;

AaBaTb OUCHKY HOBBIM CUTYaAllUAM, OLICHHUBATH HpI/IO6peTéHHBII>'I OIIBIT,

OCYIIECTBIIATh II€JICHAIPABICHHBIA MOUCK MEPEHOCA CPEJCTB U CIIOCOOOB IEHCTBUS B
po(heCCHOHATLHYIO CPEY;

yMETh TEPEHOCUTh 3HAaHUS B [IO3HABATEIBHYI0 W  MPAKTUYECKYI0  00jacTu
KU3HEIEATEIIBHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00J1acTell;

BbIJIBUT'aTb HOBBLIC HJACH, NpCjiaraTb OPUTHMHAJIIBHBIC MOAXOJAbl WM PCHICHHSA, CTABUTH
HpO6JICMBI U 3a71a4u, JOITYyCKAKOIINEC AJIbTCPHATUBHBIC PCIICHUS.

3) padora ¢ nHpopmanmeii:

OPHEHTUPOBATHCS B PA3NIMYHBIX MCTOYHUKAX MH(OpMaImu (Tekcre yueOHOTo mocolus,
HAYYHO-TIOMYJISIPHON JMTEpaType, OMOJOTHUECKUX CIOBapsIX M CHPABOYHHUKAX, KOMIbIOTEPHBIX
0a3ax maHHbIX, B VHTepHere), aHaNM3MpOBaTh HH(OPMALMIO DPA3NIUYHBIX BHJIOB U (HOpM
NpeCTaBICHUs, KPUTUYECKU OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHBOCTD;

(dbopMynupoBaTh 3alpoChl W MPUMEHSATh pa3iIMyYHble METOJbl NpPU TMOUCKE U OTOOpe
Omosorndeckoi HHPOpMaIUU, HEOOXOIUMOH JIJIsl BBITOJIHCHUS YISOHBIX 3a/1a4;

npuoOpeTaTh OMBIT UCIOJIBb30BaHUS WHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHIA,
COBEPILEHCTBOBATH KyJIbTYPY AKTUBHOI'O UCIIOIb30BAHMS PA3JIMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAJIbHYI0 (OpMY TMPEIACTABICHHUS OHOJIOTUYECKON
uHbopMalnu (cxemsl, TpaduKu, JUArpaMMbl, TAOIHIIBI, PUCYHKH U IPYTroe);

UCIOJIb30BAaTh HAYYHBIM S3bIK B KauyecTBE CpeJICTBA NpH paboTe ¢ OHOJIOrMYecKOn
UHpOpManue: TPUMEHITh XUMHUYECKHE, (PU3MYecCKue W MaTeMaTHYeCKHe 3HAKH M CHMBOJIBL,



dbopmynel, ab0peBHATypy, HOMEHKIATypy, HCIOJIb30BaTh W MPeoOpa3oBhIBaTh 3HAKOBO-
CUMBOJIMYCCKUC CPCACTBA HATJIAAHOCTHU,

BJIAJICTh HABBIKAMHM DPACIO3HABAHMS W 3aIIUThl WHPOpPMANUH, HHOOPMAIIMOHHON
0€30MaCHOCTHA JUYHOCTH.

OBj1ajileHie YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH J€fiCTBHSIMHU
1) oomenne:

OCYIIECTBIISATh KOMMYHHUKAIIMU BO BCEX cepax *KU3HU, aKTUBHO y4aCTBOBAThH B JHAIIOTE
WIM JUCKYCCHM MO CYILECTBY 00CYyX/1aeMoil TeMbl (YMEHME 3aJaBaTh BOIIPOCHI, BBHICKA3bIBATh
CY)X/IEHHsI OTHOCHUTEJIbHO BBINOJIHEHUSI MpeNIaraéMol 3aJayd, YYUTbIBATbH HWHTEPECHl U
COIIaCOBAHHOCTb MO3ULUHI APYTUX YYACTHUKOB JUAJIOTa WIH JUCKYCCHH);

pacro3HaBaTh HeBepOalbHBIE CPEJCTBAa OOIICHUS, MOHMUMATh 3HAUYEHUE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUS KOH(PIUKTHBIX CUTYallui, yMETh CMATr4aTh KOH(QJIUKTHI U
BECTH I1EPErOBOPHI;

BJIAJIETh PA3NUYHBIMU CIOCOOAMH OOIIEHUS M B3aUMOJEUCTBHUS, TTOHUMATh HaMEpPEHUs
JIPYTHUX JIOACH, MPOSBIATh YBAXUTEILHOE OTHOUIEHHE K COOECEHUKY U B KOPPEKTHOH (hopme

(bopMyIIMpPOBATH CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHSI C HCIIOJIb30BAHHEM SI3BIKOBBIX
CPEJICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTh:
MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHTHOW M WHAWBUIAYAIBHON PabOTHI MpH
penieHnn OMOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBaTh HEOOXOIUMOCTh MMPUMEHEHHUSI TPYIIIOBBIX

¢dbopM B3aMMOAEUCTBUS MPH PEIICHUH yUeOHOH 3a1aun;

BBI6I/IpaTB TEMATUKy U MCTOAbl COBMCCTHBIX JIEUCTBUMN C y‘{éTOM O6H_II/IX HHTCPCCOB U
BO3MOXKHOCTEH Ka)KI0T0 4JIcHA KOJIJICKTHUBA,

HpI/IHI/IMaTI: ueiaun COBMGCTHOI\/'I ACATCIIbHOCTH, OpFaHI/I3OBBIBaTB nu KOOpILI/IHI/IpOBaTB
JIEUCTBUSA 10 €€ TOCTUKEHHIO: COCTABIISITh IUIAH IEUCTBUMA, pacIPEAEIsATh POJIU C YYETOM MHEHHI

YYaCTHHUKOB, 00CYKIIaTh Pe3yJIbTaThl COBMECTHOU PaOOTHI;

OLICHUBAThH KAYECTBO CBOCTO BKJIAJIA M KAKIOTO yYaCTHUKA KOMAH/IbI B OO pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaratb HOBBIC ITPOCKTHI, OLCHUBATH UACHU C MO3UIMU HOBU3HBI, OPUTMHAJILHOCTH,
HpaKTH‘IeCKOﬁ 3HAa4YUMOCTH,

OCYHMECTBJIATE IMO3UTHBHOC CTPATCTUYCCKOC TIIOBCACHUC B PA3JIMYHBIX CUTyalUAaX,
MMPOSABJIATHL TBOPUCCTBO U B006pa)KeHI/Ie, OBITH NHUIMAaTUBHBIM.

OBjaaaenue YHUBEPCAJIBbHBIMHA PETryJIsiTUBHBIMU JeHCTBUSAAMMU:

1) camoopranu3amnus:



HCIIOIL30BaTh OHMOJIOTMYECKHE 3HAHUS JJIs1  BBIABJICHUS HpO6HCM N HUX PCIICHHA B
KHU3HCHHBIX U y‘-IGGHI:IX CUTyalusIX;

BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHUI 1IeJIeBbIE  CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSIX M TIOCTYIKAaX IO OTHOIICHWIO K >KMBOW MPHUPOJE, CBOEMY 3/I0POBBIO U 30POBBIO
OKPYXKAIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISITh [MO3HABATEIbHYIO JESTEIbHOCTD, BBISBISATH MPOOIEMBI,
CTaBUTh W (POPMYJIMPOBATH COOCTBEHHBIC 3a7aud B O0Opa30BaTEIBHON JACSITEILHOCTH U

JKU3HCHHBIX CUTYAlIUAX;

CaMOCTOSITEJIbHO COCTABJISITh IUIaH PELIEHUs TPOOJIEMBI C YIETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U MPEINOYTCHUH;

JlaBaTh OLIEHKY HOBBIM CUTyalUsIM;

paclupATh paMK1 y4eOHOr0 IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTEHUN;

JIeJ1aTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTD 3a PEIICHHUE;
OLIEHUBATbH TPUOOPETEHHBIN OMBIT;

CHOCOOCTBOBATH (POPMUPOBAHUIO U MIPOSIBICHUIO IIUPOKOH Py UK B Pa3HBIX 00JIACTSIX
3HAHWH, TOCTOSTHHO TMOBBIIIATH CBOK 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

AaBaTb OLICHKY HOBLIM CHUTyallUsAM, BHOCHUTb KOPPCKTHUBBI B ACATCIBHOCTH, OLCHUBATH
COOTBCTCTBUC PE3YJIbTATOB LECJISAM;

BIIQJICTh HAaBBIKAMU MTO3HABATEIIEHON pedIeKCHU KaK OCO3HAHUS COBEPIIAEMbIX JCHCTBHIMA
Y MBICITUTENBHBIX MPOIIECCOB, X PE3yIbTATOB U OCHOBAHHM, HCIIOIH30BATh MPUEMBI pediekcun
JUTSL OLICHKU CUTYalluu, BBIOOpA BEPHOTO PELICHHUS;

YMCTb OLICHUBATDb PUCKH U CBOCBPEMCHHO IMPUHUMATDL PCHICHUA 110 UX CHUKCHUIO,

IIPUHUMATB MOTUBBI U apTyMEHTBI IPYTUX IIPU aHAIIU3E PE3YJIbTaTOB ACITEIbHOCTH;

3) npuHsATHE cedsi U IPYTHX:

IIPUHUMATh ce0sl, HOHUMasi CBOM HEJOCTATKH U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX IPH aHAIIN3€E PE3yJIbTaTOB ACITEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OLIMOKH;

Ppa3sBUBATH CII0OCOOHOCTH MOHUMATh MHP C NO3UIHU APYTOro YCIIOBCK



HNPEAMETHBIE PE3YJIBTATbBI

[IpenmeTHbIE pe3yIbTaThl OCBOSHHS CO/IEpPKaHus yueOHoro npeamera «buomorus» Ha
yriTyOIEHHOM ypOBHE OPHEHTHPOBAHBI Ha obecrieueHme npoUIBHOTO
o0yuenust oOyuarormxcst ouoyorun. OHU BKIIOYAIOT: crierduyeckre st OMOIOTHH HaydHBIC
3HAHMA, YMEHHS U CIOCOOBI ICHCTBUI IO OCBOCHUIO, HHTEPIPETALUH H TPe0Opa30BaHUIO 3HAHHH,
BUJIBI ICATEIIEHOCTH TI0 TIOJTYYCHUIO HOBBIX 3HAHUH M UX MPUMEHEHUIO B PA3IIUYHBIX YUCOHBIX, a
TaK)Ke B PEAIbHBIX JKU3HEHHBIX cUTyanusix. [IpeaMeTHble pe3ynbTaThl MPEICTaBICHBI 110 TO1aM
U3yYCHHUS.

[IpenMerHbie  pe3ynbTaThl OCBOCHHS ydeOHoro mnpeamera «buomorus» B 10
KJlacce NOJDKHBI OTpaXkaTh:

c(OpPMHUPOBAHHOCTH 3HAHUH O MECTE M POJIH OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(hOopMUPOBAHNY €CTECTBEHHO-HAYYHON KapTHHBI MUPA, B TO3HAHUH 3aKOHOB IIPUPOJIBI U PEIICHUT
po0JIeM PalMOHAIBHOTO MPUPOIOTIOIB30BAHMS, O BKIIA/Ie POCCHICKUX U 3apyOeKHBIX YUEHBIX B
pasBUTHE OMOJIOTHUH;

BJIaJICHUE CUCTEMOM OHMOJIOrMYecKHX 3HaHWH, KOTOpas BKJIIOYAET: OCHOBOIMOJAraroliue
OMOJOrMYECKHE TEPMHUHBI U TOHATUS (PKU3Hb, KJIETKA, OpraHu3M, METa0OJu3M, TOMEOCTas,
CaMOpETyYJISAIMS, CAaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHUYNBOCTb, POCT U Pa3BUTHE),
ouonornueckue Teopun (kierouHas Teopust 1. llIBamna, M. llneiinena, P. Bupxosa,
XpoMOCOMHasi Teopusi HacneacTBeHHOcTH T. Moprana), yuenus (H. U. BaBunoBa — o mentpax
MHOT000pa3usi U MPOUCXOXKACHUS KYJbTYPHBIX PAacTEHHi), 3aKOHBI (€AMHO00pa3us MOTOMKOB
NIEPBOIO MOKOJIECHMSI, PACLICIUIEHUS], YUCTOTHI TaMeT, HE3aBUCUMOTr0 HacienoBanus ['. Mennens,
TOMOJIOTMUECKUX PsS0B B HaciencTBeHHoM wusMmeHunBoctd H. W. BaBunoBa), npuHIumbI
(KOMILJIEMEHTapHOCTH);

BJIQJICHHE OCHOBHBIMH METOJaMH HAyYHOTO TIO3HAHHMSI, UCITOIh3yEMbIX B OHOJIOTHYCCKUX
UCCJICTOBAHMSIX KUBBIX O0BEKTOB (OMHCAaHNE, U3MEPEHHE, HAOII0ICHUE, SKCIIEPUMEHT);

YMEHHE BBIJICJISATh CYIIECTBEHHBIC NPH3HAKU: BUPYCOB, KIIETOK MPOKAPHOT M SyKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPraHW3MOB, B TOM 4HCIE OakTepuid, rpuOOB, pacTEHHIA,
KMBOTHBIX U YeJIOBEKa, CTPOCHHS OPTaHOB U CHCTEM OPraHOB PAaCTECHUI, )KUBOTHBIX, YEJIOBEKA,
IPOIIECCOB KHU3HEEATEILHOCTH, TIPOTEKAIONINX B OPraHU3MaX pacTCHUH, )KUBOTHBIX M YEJIOBEKA,
OHMOJOTUYECKHX MPOIECCOB: 0OMEHAa BEeUIECTB (METa00IM3M), MPEBPAILIEHUS] DHEPTHH, OPOKECHUS,
aBTOTPO(HOI0 U reTepOTPO(YHOTO TUIIOB MUTAHUS, POTOCUHTE3a U XEMOCUHTE3a, MUTO34a, MEH03a,
raMeToreHesa, sMOpuroreHesa, NOCTIMOPHOHAIBHOTO pa3BuTHS, Pa3MHOKEHHS,
VMHAMBUIYaJIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOr€He3a), B3aUMOJEHMCTBUS T'€HOB, IeTepo3uca,
MCKYCCTBEHHOTO 0TOODA;

YMEHHUE YCTaHABIUBATh B3aUMOCBS3M MEXJYy OpraHOMJAaMHU KJIETKH U UX (PyHKIUAMH,
CTPOCHHEM KJIETOK Pa3HBIX TKaHEH M UX (PYHKIUAMHU, MEKIY OPTraHaMH M CHCTEMaMU OPTaHOB Y
pacTeHWi, >XMBOTHBIX M YEJIOBEKa M MX (YHKIMAMHU, MEXIY CHUCTEMaMU OpPraHOB U UX
GYHKIUSAMU, MEXIY dTarmaMM OOMEHa BEILIECTB, dTalaMU KJIETOYHOIO IUKJIa U KU3HEHHBIX
IIUKJIOB OPraHU3MOB, J3TalaMH SMOPHOHAIBHOTO PAa3BUTHUSA, TE€HOTUIOM U (DEHOTUIIOM,
¢deHoturnom u (pakTopamu cpeabl OOUTaHMUS;

YMCHUC BBIABJIATL OTIUYUTCIIBHBIC IMPU3HAKU JKUBBIX CHUCTCM, B TOM YHUCJIC paCTeHHﬁ,
JKHBOTHBIX M YCJIOBCKA,



YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO U
CHUMBOJIUKY ISl I0KA3aTEJIbCTBA POJCTBA OPraHU3MOB Pa3HbIX CUCTEMATUYECKUX TPYIIIT;

YMCHUC pPCIIATh OMOJIOrHYECKUE 3a/l1a4i, BBIABJIATH MNPUYUHHO-CICACTBCHHBIC CBA3U
MCKAY UCCIICAYECMBIMU OHOJIOTrHYECKUMU nmponcccaMu U sABJICHUAMU, 1€J1aTb BBIBOJbI U ITPOTHO3bI
Ha OCHOBAHUH TTOJIYUCHHBIX PE3YJIbTATOB;

YMEHHE BBITIOJIHATH JIAOOPATOPHBIE U MPAKTHUECKHE paboThl, COOMIOAaTh MpaBuiIa MpH
pabote ¢ y4eOHBIM 1 Ta00paTOPHBIM 000pYT0BaHHEM;

YMEHHE BBIJBUTAaTh THUIIOTE3bI, MPOBEPATh HX OJKCIEPUMEHTAIBHBIMU CpPEICTBAMH,
bopMynupys Lenb UCCeI0BaHuUs, aHATU3UPOBATD MTOJIyYEHHBIE PE3YJbTaThl U JeNIaTh BBIBOIBL;

YMEHHE Y4acTBOBATh B Y4eOHO-MCCIIEIOBATEIBCKONW paboTe MO OMOIOTHH, SKOJIOTUU U
MEIHIIMHE, MPOBOIUMON Ha 0a3e IIKONbHBIX HAYYHBIX OOIIECTB, W MYyOJIWYHO MPEACTABIATH
MOJTyYEHHBIE PE3YJIbTAaThl HA YUEHUUYECKUX KOH(PEPEHIIUSX;

yMEHHE OIICHHBATh OSTHUYECKHE aCMeKThl COBPEMEHHBIX WCCIEIOBAaHUK B 00IacTH
OMOJOTMM U METUIMHBI (KJIOHUPOBAaHUE, HCKYCCTBEHHOE OIUIOJOTBOPEHUE, HAmpaBiICHHOE
M3MEHEHUE TeHOMA U CO3/JaHME TPAHCTEHHBIX OPTaHU3MOB);

YMEHHE OCYIIECTBIISTh OCO3HAHHBINA BBIOOp Oyaymei mpoeccnoHaNbHON AESITebHOCTH
B o0macTH OHOJIOTHH, MEIWIMHBI, OMOTEXHOJOTMH, BETEPHHAPUH, CEIBCKOTO XO35HCTBa,
NUILIEBOW IMPOMBIIUIEHHOCTH, YIIyOJIATh TO3HABATENbHBIA WHTEPEC, HAINpPABICHHbIM Ha
OCO3HAHHBIM BBIOOP COOTBETCTBYIOMIEH TIpodeccu U  MPOJOKEHHE OHOIOTHYECKOTO
00pa30BaHus B OPraHU3ALHUAX CPETHETO MPO(ECCHOHATBFHOIO U BBICILIEI0 00pa30BaHMUA.

IIpenmeTHble  pe3ynbTaThl  OCBOEHUs  ydyeOHoro mpenmera «buonorus» B 1l
Kaacce NOIKHBI OTPAKaTh:

c(hOpMUPOBAHHOCTH 3HAHUH O MECTE M POJIM OUOJIOTHH B CUCTEME €CTECTBEHHBIX HAyK, B
(OpMUPOBAHNN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa, B IMO3HAHWU 3aKOHOB
PUPOJIBI U PEHICHUH YKOJIOTHYECKUX MPOOJIeM YelIOBEYECTBA, a TAKXKE B PEIICHUU BOIPOCOB
PaIMOHAJILHOTO IPUPOIOTIOIB30BaHUS, U B (DOPMHUPOBAHMH IICHHOCTHOTO OTHOIIICHHUS K MPUPOJIE,
00IIeCTBY, YEIIOBEKY, O BKJIAJlé POCCUUCKHX U 3apyOeKHBIX YUYEHBIX-OMOIIOTOB B pa3BHUTHE
OHOJIOTHH;

YMEHHUE BJIAZICTh CUCTEMOW OMOIOTHYECKUX 3HAHHA, KOTOpas BKIIOYAET ONMpPEICIICHUS U
[OHUMaHHUE CYIIHOCTH OCHOBOMNOJAraloIluX OWOJOTMYECKUX TEPMHUHOB M TOHATUH (BUZ,
sKocucTeMa, Ouocdepa), Owmojormdeckue Teopuu (dBoionnoHHass Teopusi Y. JlapeuHa,
CHUHTETHYEeCKasi Teopus sBoironuu), ydeHus (A. H. CeBepuoBa — 0 HyTsAX M HampaBJICHUSX
somonnu, B.W. BepHaackoro — o 6uocdepe), 3akoHbI (reHeTHUECKOTro paBHOBecus k. Xapau
u B. BaitnOepra, 3apogpimueBoro cxoxactsa K. M. bapa), npasuna (munumyma lO. JIubuxa,
HKOJIOTMYECKOM MUpaMubl 3HEPTUH ), TunoTessl (runotesa «mupa PHK» V. 'unbepra);

YMEHHUE BJIAJAETh OCHOBHBIMM METOJAMU HAYYHOI'O I[I03HAHHUS, HCMOJb3YEMBIMU B
OMOJIOTUYECKHX HCCIEAOBAHUAX >KUBBIX OOBEKTOB W DKOCHCTEM (OMHCAHHE, H3MEPEHHE,
HaOJr0/IeHNe, SKCTIIEPUMEHT), CIIOCO0aMH BBISBIICHHS M OIIEHKHA aHTPOINOTCHHBIX M3MEHEHUH B
IIPUPOJIE;

YMEHHE BBIJCISATh CYIIECTBEHHBIC TPU3HAKU: BUIOB, OHMOTEONEHO30B, 3KOCHUCTEM U
ounocepsl, CTaOWIM3UPYIONIETO, IBMXKYIIETO W Pa3phIBAIOIIETO €CTECTBEHHOro O0TOO0pa,



JIJIONATPUYECKOT0 U CUMIIATPUUYECKOTO BHI000pa30BaHMs, BIUSHUS ABHKYILIMX CUJI 3BOJIOLUN
Ha TeHO(OH]] MOIMYJIALUHU, TPUCTOCOOTICHHOCTH OPraHU3MOB K cpesie OOMTaHUs, YepelOBaHUs
HaIPAaBJICHUH 3BOJIIOLUHU, KPyTOBOPOTA BEILECTB U IIOTOKA YHEPIMH B JKOCUCTEMAX;

YMEHHE YCTAHABJIMBATh B3aMMOCBS3M MEXKIY IMPOIECCAMU DSBOJIOIMH, JIBKYIIUMHU
CHWJIAMH aHTPOIOTeHe3a, KOMIOHEHTAMHU PA3JIMYHBIX 3KOCHUCTEM M MPUCIOCOOIICHUSIMU K HUM
OpraHU3MOB;

YMCHUC BBISIBJIATH OTJIMUYUTCIILHBIC TPHU3HAKU JKUBBIX CUCTCM, HpI/ICHOCOGHGHHOCTL BUJI0B
K Ccpeac O6I/ITaHI/I$I, A0MOTHYECKUX M OHMOTHYECKHX KOMIIOHEHTOB 3KOCUCTEM, B3aUMOCBSI3€EH
OpTraHu3MoOB B COO6H_I€CTB3X, AHTPOIIOTCHHBIX W3MEHEHHI B DKOCHCTEeMaxX CBOEH MCECTHOCTH,

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTYMEHThI, OMOJIOTHYECKYI0 TEPMUHOIOTHIO U
CUMBOJIUKY JUIsl JOKa3aTelIbCTBa POJICTBA OPTraHMW3MOB pa3HBIX CHUCTEMATUYECKUX TPYIIIL,
B3aMIMOCBSI3M OPTaHU3MOB M Cpelbl OOMTaHUs, €AMHCTBA UYEIOBEYECKUX pac, HEOOXOIUMOCTH
COXpaHEHHUsS MHOrooOpaszus BUAOB M IKOCHCTEM KaK YCJIOBHS COCYIIECTBOBAHUS MPUPOABI U
YeJI0BEYECTBA;

YMCHUC pPCIIATh OMOJIOrHYECKUE 3a/1a4i, BBIABJIATL MNPUYUHHO-CICACTBCHHBIC CBSA3U
MCXKAY UCCIICAYECMBIMU OMOJIOrHYECKUMU nmponcccaMu U SABJICHUAMU, 1€J1aTb BbIBOJbI U ITPOTHO3bI
Ha OCHOBAHUH TTOJIYUCHHBIX PE3YJIbTATOB;

YMEHHE BBITIOJIHATH JIAOOPATOPHBIC U MPAKTHYECKHE pabOoThl, COOMIOAaTh MpaBuiIa MpH
pabote ¢ yueOHBIM 1 Ta00paTOPHBIM 000pPYI0BaHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPATh MX OJKCIEPUMEHTAIbHBIMU CPEICTBAMH,
bopMynupys Lelb UCCeI0BaHuUs, aHATU3UPOBATD MTOJIyYEHHbIE PE3YJIbTaThl U JeNIaTh BBIBOIBL;

YMEHHE Y4acTBOBATh B Y4eOHO-MCCIIEIOBATEIbCKONW paboTe MO OMOIOTHH, SKOJIOTUU U
MEIHIIMHE, MPOBOJUMON Ha 0a3e IIKONbHBIX HAYYHBIX OOIIECTB, W MYyOJIWYHO MPEACTABIATH
MOJIyYEHHBIE PE3YJIbTAThl HA YUEHUYECKUX KOH(PEPEHIINSX;

YMCHHUC OLCHUBATH THUIOTC3bI W TCOPHUU O IMPOUCXOKACHHUU IKHU3HU, UYCIOBCKA U
YEJI0BEUYECKUX Pac, O TMPHUUUHAX, MOCIEJACTBUSIX M CIOCO0AX MPEAOTBPAICHUsS TJI00aTIbHBIX
U3MEHEHUH B buocdepe;

yYMEHHE OCYIIECTBISTH OCO3HAHHBIN BHIOOP Oyayiiel npodeccuoHaNnbHON NesITeNbHOCTH
B o0macth OWOJIOTHH, OSKOJOTHH, MPHUPOJOINOIB30BAHUS, MEIUIUHBI, OWOTEXHOJIOTHH,
MICUXOJIOTHH, BETEPUHAPUU, CEIHCKOTO XO3SHUCTBA, MUIIEBON MPOMBIIUIEHHOCTH, YTIyOIATh
MO03HABATEIIBHBIN HHTEPEC, HAITPABJICHHBIN Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOMIEH Ipodeccnn
U TIPOJIOJDKEHNE OMOJIOTHYECKOT0 00pa30BaHMsl B OPraHU3AIUAX CPEIHETO MPOPECCHOHATBHOTO
Y BBICIIETO OOpa30BaHMUs.

TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
No HaunmenoBanue KonuyecTBo uacos | OnekTpoHHbIE (TU(POBLIE)
/1 pa3enoB U TeM Beero|[Kontponshsre|[Ipaktuueckue o0pa3oBaTeNbHbIE PECYPCHI
HpOrpamMMBI paboThI paboThI
1 |buonorus kak HayKa 1 0 0 [[Pubmmorexa [IOK

https://m.edsoo.ru/7f41c292]]



https://m.edsoo.ru/7f41c292

Ne Haumenosanue KonuyecTBo uacos | DnexTpoHHBIE (IIUPPOBLIC)
n/m pas3esoB U TeM Beero|[Kontponbhsre|[Ipaxtiueckue o0pa3oBaTeNbHbIE PECYPCHI
HpOrpaMMbl paboThI paboThI
2 |)KuBble cucTeMbl M BIX || 2 0 0 [[bubmuoTeka [IOK
U3yUYCHHE https://m.edsoo.ru/7f41c292]]
3 ||buonorus kaeTKu 2 0 0.5 [[Pubmmorexa [IOK
https://m.edsoo.ru/7f41c292]]
4 | Xumuueckas 10 0 1 [[bubauoreka [JOK
OpraHu3aIHs KICTKH https://m.edsoo.ru/7f41c292]]
5 |Crpoenue u ¢pyHkuuu || 8 0 2 [[bubaunoreka LIOK
KJICTKH https://m.edsoo.ru/7f41c292]]
6 |OOmeH BemecTB U 9 0 1 [[Pubmmorexa [IOK
MpeBpalieHNe SHePTUn https://m.edsoo.ru/7f41c292]]
B KJICTKE
7 |HacnencTBenHas 9 0 0.5 [[Pubmmorexa [IOK
uHpOopMaIHs 1 https://m.edsoo.ru/7f41c292]]
peanuzanys €€ B
KIIETKE
8 |PKu3HCHHBIN UK 6 0 1 [[bubmuorexa [JOK
KJIETKH https://m.edsoo.ru/7f41c292]]
9 |(Crpoenue u ¢pyukuuu || 17 0 1.5 [[bubaunoreka LIOK
OpraHU3MOB https://m.edsoo.ru/7f41c292]]
10 ||PazmHOXEHUE U 8 0 15 [[bubmmoreka [IOK
pa3BUTHE OPTAaHU3MOB https://m.edsoo.ru/7f41c292]]
11 |leneruka — HayKa o 2 0 0.5 [[bubaunoreka [JOK
HACJIEICTBEHHOCTH U https://m.edsoo.ru/7f41c292]]
U3MCHUYUBOCTH
OpPraHu3MOB
12 ||3akoHOMEpHOCTH 10 0 1 [[bubmuoteka [IOK
HACJIEICTBEHHOCTH https://m.edsoo.ru/7f41¢c292]]
13 |[3akoHOMEpHOCTH 6 0 1 [[Pubmmoreka [IOK
H3MEHYUBOCTH https://m.edsoo.ru/7f41c292]]
14 |"eHeTHKa YeIOBEKa 3 0 0.5 [[bubaunoreka [JOK
https://m.edsoo.ru/7f41c292]]
15 ||Cenekuust opranuzmoB|| 4 0 1 [[bubmuoTeka [IOK
https://m.edsoo.ru/7f41c292]]
16 ||buoTtexHomorus u 4 0 0 [[Pubmmorexa [IOK
CHHTETHYECKAS https://m.edsoo.ru/7f41c292]]
Ouonorus
17 |[PezepBHOE BpeMs 1 0 0 [[Pubmmorexa [IOK
https://m.edsoo.ru/7f41c292]]
OBIIEE KOJIMYECTBO || 102 0 13
YACOB I10
I[MPOI'PAMME

11 KJIACC
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Ne HaumenoBanue KonuuecTBo uacos ‘ DneKTpoHHBIE (ITUPPOBHIC)
n/m pa3aenoB U TeM Beero [KonrponsHbie|lpaktuueckne o0pa3oBaTeNbHbIE PECYPCHI
[pOTpaMMbI paboThI padoThI

1 |3apoxnenue u 4 0 0 [[bubmuoTeka [IOK
pa3BUTHE https://m.edsoo.ru/7f41cc74
HBOJIIOIIMOHHBIX
MPEICTABICHUN B
OMoJIOTHH

2 |[MuKpOo3BOIIONUS U €€ 14 0 2 [[bubmuoreka [JOK
pE3yIbTATHI https://m.edsoo.ru/7f41cc74

3 |[MakpoaBosorus u eé 6 0 0 [[BuGmmorexa [IOK
pe3yIbTaThI https://m.edsoo.ru/7f41cc74

4 |[IpoucxoxaeHue u 15 0 15 [[BubmmoTrexa [IOK
pa3BUTHE KHU3HU HA https://m.edsoo.ru/7f41cc74
3emie

5 |[Ipoucxoxnenue 10 0 1 [[Bubmmorexa [IOK
YeJoBeKa — https://m.edsoo.ru/7f41cc74
aHTPOTIOTCHE3

6 |Oxomorus — Hayka o 3 0 0.5 [[BuGmmorexa [IOK
B3aMMOOTHOIICHHSIX https://m.edsoo.ru/7f41cc74
OpPraHHU3MOB U
HAJ0PTaHU3MEHHBIX
CHCTEM C OKpY>Karoleu
cpenoi

7 ||Opranusmel u cpena 9 0 1.5 [[bubmuorexa [JOK
obuTaHUs https://m.edsoo.ru/7f41cc74

8 ||9xonorus BUIOB U 9 0 0.5 [[bubmuoTeka [IOK
HOMYJISIIAR https://m.edsoo.ru/7f41cc74

9 | 9komorus cooOImecTs. 12 0 0.5 [[BuGmmorexa [IOK
DKOoJIOTHYEeCKHe https://m.edsoo.ru/7f41cc74
CUCTEMBbI

10 ||buocdepa — 6 0 0 [[bubmamnoreka LIOK
riao0anpHast https://m.edsoo.ru/7f41cc74
IKOCUCTEMA

11 |[Yenosek u 6 0 0 [[bubmuoTeka [IOK
OKpY’KaroIas cpesa https://m.edsoo.ru/7f41cc74

12 |[PezepBHOE BpeMs 8 0 0 [[BuGmmorexa [IOK

https://m.edsoo.ru/7f41cc74

OBIIEE KOJIMYECTBO 102 0 7.5

YACOB I10

I[MPOT'PAMME

INOYPOYHOE IIVNTAHUPOBAHUE

10 KJIACC
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Ne Tema ypoka Harano || [lara o
/I bakTty TJIaHy

1 buonorus kak KOMIJIEKCHast HayKa U KaK 4aCTh COBPEMEHHOI'O

o01ecTBa
‘2 H}KI/IBHG CHCTEMBI U MX CBOMCTBA H H
‘3 HypOBHeBaﬂ OpraHu3alys )KUBBIX CHCTEM H H
‘4 HI/ICTOpI/IH OTKPBITUS U U3ydeHus kietku. Kierounas teopust H H
S) MeToab! MOJIEKYJISIpHON M KJIeTOYHOM Onomnorun. [lpaktnueckas

pabota «M3yueHne MeTo10B KIETOYHOW OUOIOTHI

(xpomarorpadus, snekrpodopes, nudpdepeHuanTsHoe

nentpudyruposanwue, [111P)»
‘6 HXI/IMI/I‘ICCKI/Iﬁ COCTaB KJIETKU H H
‘7 HMI/IHepaJIBHLIe BEIIIECTBA KJIETKU, UX OHMOJIOrHYECcKasi poJb H H
8 Opranunyeckue BemiecTBa Kietku — Oenku. JlaboparopHas pabota

«O6Hapy>keHHe OEJIKOB C MOMOILBIO KAYECTBEHHBIX PEAKIIMI»
‘9 HCBOﬁCTBa, knaccupukanys U QyHKIMH OEJIKOB H H
‘10 HOpraHquCKHe BEIIIECTBA KJIETKU — YIJICBOJIbI H H
‘11 HOpraHquCKHe BEIIECTBA KJIETKU — JIUIH/IbI H H
12 |Hykneunossie kucnoTsl. JJHK u PHK. Jlaboparophnas pabora

«HccnenoBanue HyKIEHHOBBIX KUCIIOT, BBIIETIEHHBIX U3 KIIETOK

Pa3IMYHBIX OPTaHU3MOBY
13 |Crpoenne u pynkuuu ATD. [Ipyrue nyxneosuarpudocdarst

(HTD)]]
14 |[[CexBenupoBanue JJHK. MeTopl TeHOMUKH, TPAHCKPUIITOMUKH,

MIPOTCOMUKHI
‘15 HMCTOI{H CTPYKTYpHOI OHOJIOTHH H H
‘16 HTI/IHLI KJeToK. [IpokapuoTnyeckas KieTka H H
17  ||Ctpoenue sykapuoTnueckoi kiaetku. Ilpaktuueckas pabora

«M3yueHue cBONWCTB KJIETOYHOU MEMOpPaHbD»
‘18 HHOBerHOCTHHﬁ anmnapar KJIETKH H H
19 ||OnHomeMOpaHHbIe OpraHouab! KieTku. [IpakTruueckas pabota

«M3ydyeHne NBUKECHUS IIUTOTUIA3MbI B PACTUTEIBHBIX KIIETKAX)
20 |[TomyaBTOHOMHBIE OPTaHOUIBI KIIETKH: MUTOXOHIPUH, IJIACTUIBI.

JlaGopatopHas pabota «MccnenoBanue miazMonu3a u

JIETUTa3MOJIN3a B PACTUTENIBHBIX KIETKaX
‘21 HHeMeM6paHHHe OPraHOMbI KJIETKH H H
‘22 HCTpOGHI/Ie 1 QyHKIMH s71pa H H
23 | CpaBHMTeNbHAs XapaKTEPUCTHUKA KIETOK 3yKapHoT. JlabopaTopHas

pabora «lI3ydeHne CTpOEHHsI KJIETOK Pa3INYHbIX OPTaHH3MOB)
24 |AccuMIIISIHS ¥ TUCCUMIUISIIINS — JBE CTOPOHBI METa0O0IM3Ma.

Tumnbr oOmena Bemects. JlaboparopHas pabota «/3yuenue
KaTaJIUTUYECKOM aKTUBHOCTU (PEpMEHTOB (Ha IpUMEpPEe aMUIIa3bl
WJTU KaTajasbl)»




Ne Tema ypoka Harano || [lara o
/I bakTty TJIaHy

25 ||DepmeHTATUBHBIN XapaKTep peakiuii KJIETOYHOTO MeTaboau3ma.

JlaboparopHas padota «/3ydyeHue pepMeHTaTUBHOTO

pacIIernaeHus EPOKCUAA BOAOPOA B PACTUTENBHBIX U )KMBOTHBIX

KIIETKaX)
‘26 HBCJ‘IKI/I-aKTI/IBaTopBI 1 OCJIKU-UHTHOUTOPHI H H |
‘27 HABTOTpO(bHLIﬁ THIT OOMEHA BEIIECTB H H |
‘28 H(DOTOCI/IHTGS H H |
29 |[Xemocuntes. JlabopaTopHas padora «CpaBHEHHE TIPOIECCOB

(hoTOoCHHTE3a U XEMOCHHTE3a
30 ||AnaspoOHnbie opranu3Mbl. Bunbl 6pokenus. JlaboparopHas padota

«CpaBHEHHE MTPOIIECCOB OPOIKEHUS U IBIXAHUSD)
‘31 HA3p06HI)I€ OpTaHU3MBIL. DTaIbl SHEPTETUYECKOT0 OOMEHa H H |
32 ||DHeprus MmemOpaHHOTO TpagueHTa mpotoHoB. Cunte3 ATO:

pabota npotonHO AT®-crHTa3BI
‘33 HPeaKI_[I/II/I MaTPUYHOIO CUHTE3A H H |
‘34 HTpaHCKpHnum[ — MatpuuHbIil cuHTe3 PHK H H |
‘35 HTpchnaum U €8 dTalbl H H |
‘36 HKOI[I/IpOBaHI/Ie amMuHOKHUCH0T. Poste pubocom B OnocunTe3e Oenka H H |
‘37 HOpraHmaum TeHOMa y MPOKApUOT U DYKapUOT H H |
‘38 HMOJ‘IGKYJ'I}IPHBIC MEXaHHU3MBbI SKCIIPECCHH T€HOB Y 3YKapUOT H H |
39 | Bupycsl — BHeKJIeTOYHBIE (POPMBI )KU3HU U OOJIMraTHbIC

napa3uTthl. [Ipaktuueckas padota «Co3znanue MoJeNu BUpycay
‘40 HBprCHHe 3a00JIeBaHus YeNIOBEKA, )KUBOTHBIX, PACTCHHIA H H |
‘41 HHaHOTeXHOJ'IOFI/II/I B OMOJIOrMH U MEIULIMHE H H |
‘42 H}KmHeHHHﬁ LUK KJIETKA H H |
‘43 HManI/IqHI,Iﬁ cunre3 JJHK H H |
44 | Xpomocomsl. JlaboparopHas padota «/3ydyenne xpomocom Ha

TOTOBBIX MUKpPOIIpemnapaTax»
‘45 HI[eneHHe KJIETKH — MHUTO3 H H |
46 | Tums! knetok. Kapuokunes u nuroknnes. JlaboparopHas padora

«Habnronenne MuTo3a B KJIeTKaxX KOHYMKA KOpeIIKa JyKka (Ha

TOTOBBIX MUKpOIIpenapaTax)»
‘47 HPermeum[ JKU3HEHHOTO IIUKJIA KIETOK H H |
‘48 HOpraHmM KaK €JJMHOE LIEJI0e H H |
49 | Txanu pacrenmii. JJabopaTopnas pabora «/3yueHnne TkaHei

pacTeHui»
50 ||Txanu )KUBOTHBIX U YesioBeka. JlabopaTopHas padora «3yueHue

TKaHEe! )KUBOTHBIX)
51 |Opransl. Cucremsl opranos. JlaboparopHas padbota «M3yuenue

OpraHOB I[BETKOBOT'O PACTEHUS»
‘52 HOnopa TeJla OPraHu3MOB H H




Ne Tema ypoka Harano || [lara o
/I bakTty TJIaHy

‘53 HI[BH)KeHI/Ie OpraHU3MOB H H |
‘54 HHI/ITaHI/Ie OpraHU3MOB H H |
55 |[IuTaHue MO3BOHOYHBIX KUBOTHBIX. [IHMIIeBapuTenbHAs cucTemMa

4esioBeKa
‘56 HI[LIXH.HI/IG OpPraHHU3MOB H H |
‘57 HI[HxaHI/Ie TMO3BOHOYHBIX >KUBOTHBIX U YEITOBEKA H H |
‘58 HTpchnopT BEIIECTB Y OPraHU3MOB H H |
‘59 HKpOBeHOCHaﬂ CUCTEMa TMT03BOHOYHBIX )KMBOTHBIX U YEIOBEKA H H |
‘60 HBBII[GJ‘ICHI/IG y OPraHu3MOB H H |
‘61 HBamnTa y OpraHU3MOB H H |
‘62 HI/IMMYHHa}I CHCTEeMa YeoBeKa H H |
‘63 HPaS,Z[pa)KI/IMOCTB U peryJisilus y OpraHu3MOB H H |
64 |['ymopanbpHas peryyisius 1 SHIOKPUHHAS CUCTEMa KHUBOTHBIX U

4esioBeKa
‘65 H(DOpMBI pPa3sMHOXEHHUsI OPTaHU3MOB H H |
‘66 HHOJ‘IOBOG pa3MHOXXEHHE H H |
67 |Meiios | | |
68 |["amerorene3. OOpa3oBaHHE U Pa3BUTHUE MTOJIOBBIX KICTOK.

JlaGopatopHas pabota «/3yueHne cTpoeHus MOJIOBbIX KIETOK Ha

TOTOBBIX MHUKpOIpEnapaTaxy»
‘69 HI/IHZ[I/IBI/II[yaJ'IBHOG pa3BUTHE OPraHU3MOB — OHTOTEHE3 H H |
‘70 H3aKJ'IaI[Ka OPraHoOB ¥ TKaHEH U3 3apOBINIECBBIX JIUCTKOB H H |
71 |[Poct u pa3zButHe *UBOTHBIX. JIabopaTopHas padota «BrisiBieHne

MIPU3HAKOB CXOJICTBA 3aPOJIBIIICH MO3BOHOYHBIX JKHBOTHBIX)
72 ||[Pa3MHOXEHUE U pa3BUTHE pacTeHuid. JlabopaTopHas pabora

«CTpoeHue opraHoB pa3MHOKEHUI BBICIIUX PACTECHHI»
‘73 HI/ICTOpI/IH CTAHOBJICHUS U Pa3BUTHS ICHETUKU KaK HAyKU H H
74 ||OcHOBHBIE TOHATHUS U CUMBOJIBI TeHeTUKU. JlabopaTopHas paborta

«/Ipo3oduia kak 00bEKT T€HETHUECKUX UCCIICAOBAHMID
75 | 3aKOHOMEPHOCTH HaclleZI0BaHUs MPU3HAKOB. MOHOTHOpHIHOE

ckpemuBanue. [lpaktuueckas padota "M3yueHue pe3yabTaToB

MOHOTHOPUAHOTO CKpPEIIMBAHUS Yy 1p030(pHIIbI"
‘76 HLII/ITonomquKHe OCHOBBI MOHOTHMOPHTHOTO CKPEIMBAHHs H H |
‘77 HAHaanponmee ckpemuBanue. Hernonnoe nomMmuHupoBanue H H |
78 |AurmOpumHoe ckpeuBanue. [Ipaktiuueckas padora «M3yuenue

pe3yJIbTaTOB TUTMOPUIHOTO CKPEIIMBAHUS Y APO30(UIB)
‘79 HLII/ITonomquKHe OCHOBBI TUTHOPUIHOTO CKPEIINBAHUS H H |
‘80 HCI_IGHHGHHOG HacJIe0BaHNE NPU3HAKOB H H |
‘81 HXpOMOCOMHaH TEOPHsI HACJICJICTBEHHOCTH H H |

82

HFeHeTI/IKa noJja




Ne Tema ypoka Harano || [lara o
/I bakTty TJIaHy
‘83 HFCHOTHH]QH(HGHOCTH&HCHCTCM& “ H
84 |['enernueckuii KOHTPOJIb Pa3BUTUS PACTCHUHN, )KUBOTHBIX H
YyeJioBeKa
‘85 HHBMCHHHBOCUsHpHBHaKOB.BHHLIHSMCHHHBOCTH H H
‘86 thonn@nxauHOHHaﬂHBMquHBOCTL H H
87 | BapuaunonHsIi psi 1 BapHanuoHHas kKpusas. JlaboparopHas
pabota «MccnenoBanue 3aKOHOMEPHOCTEH MOTU(DUKAITMOHHOM
n3MeH4YUBOCTHU. [locTpoeHNEe BapuallMOHHOTO psijia U
BapHallMOHHOW KPUBOW»
‘88 HFeHOTHaneCKaﬂHsMquHBOCTLQK0M6HHaTHBHaﬂH3MquHBOCTL “ ‘
89 |[MyrtanuonHas u3aMeH4uBOCTh. [IpakTrueckas pabora «MyTtanuu y
Npo30¢ bl (Ha TOTOBBIX MUKpPOIIpenapaTax)»
90 ||3akoHOMEPHOCTH MYTAIMOHHOTO MPOIEcca. DMUTECHETHKA U
SIUTeHOMUKA
91 |[eneruxa uyenoBeka. [Ipaktuyeckas pabora «CocTtaBieHue u
aHaJIu3 POJIOCITOBHOM»
‘92 theTOHLIMeﬂHuHHCKoﬁIEHeTHKH “ H
93 |[3nayeHHEe METUIIMHCKOW F€HETHKH B MPEJOTBPAIICHUN U JICUCHUH
TCHETUYECKUX 3a00JICBaHU YeJI0BEKa
94  ||OcHoBHbIe TOHATHS cenekuun. JlabopaTopHas pabora «3yuenue
COPTOB KYJIBTYPHBIX PACTCHUN U MOPOJT JOMAIIHUX )KUBOTHBIX»
95 |[Meroabl ceneKMOHHON paboThl. JlabopaTopHas pabora
«/3yueHue METOZ0B CENeKIUN PACTCHUID)
96 ||locTkeHus CEeNeKIMH PAaCTeHUN U )KUBOTHBIX. [IpakTuyeckas
pabora «[IpuBuBKa pacTeHHiD»
‘97 HCOXpaHeHHe,H3yquHeIlHCHOHBSOBaHHeFGHGTHHGCKHXchprOB H H
98 ||[buorexHONOTHUS KaK HayKa U OTpacib MIPOU3BOICTBA.
[IpakTrdeckas pabora «M3yueHne 0ObeKTOB OMOTEXHOIOT U
b9 HOCHOBHHE}mnpaBneHHﬂanTenanKoﬁ6H0n0rHH H H
‘100 HXpOMOCOMHaH Y FeHHAas MH)KEHEPHUs H H
‘101 thenHuHHCKHe6HOTeXHonorHH H ‘
102 |Peszepsubiit ypok. [IoBTOpeHue, 06001IeHNE, CHCTEeMAaTH3AIINS

3HAHUN
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