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MNOACHUTEJIbHASA 3ATINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMOJIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O06 obpaszoBanuu B Poccuiickoit ®enepanun»y, ®I'OC COO, Konnenmww mnpenoaBaHus
yuebHoro npeamera «bruonorus» u OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCITUTAHWSL.

VYueOnslii npeamet «buonorusy yriayonénnoro yposHs usydenus (10—11 kimaccsl) siBisiercs
OJIHUM W3 KOMIIOHEHTOB IpeaMeTHoU obnactu «EcrecTBeHHO-HayuHble npeameTsl». CoriacHo
nojoxenusm ®I'OC COO mnpoduibHble ydeOHBIE TPEAMETH, M3ydaeMble Ha YriayOJI&éHHOM
YpOBHE, SBISIOTCA crnocoboM muddepeHnnanu oO0ydeHUsT Ha YpPOBHE CPEAHETO OOIIero
o0pa30BaHUs W MPU3BAHBI 00ECIICYUTHh MPEEMCTBEHHOCTh MEXK/y OCHOBHBIM OOIIVM, CPEIHUM
o0muM, cperHuM MmpodhecCHOHATBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems KaKaplid w3
THX YYEOHBIX TPEIMETOB JIOJDKEH OBITh OPUCHTHPOBAH Ha TPHOPUTETHOE peEIICHUE
00pa3oBaTeNIbHBIX, BOCIUTATEIBHBIX M PAa3BUBAIOIIUX 3aJ]a4, CBSA3aHHBIX C TpodopueHTarmen
oOyyarouuxcss ¥ CTUMYJIMPOBAHHEM MHTEpeca K KOHKPETHOW 00JIacTH HayyHOTO 3HaHUf,
CBSI3aHHOTO C OMOJIOTHEH, METUIIMHOM, YKOJIOTHUEH, TICUXO0JIOTHEH, CIIOPTOM HJIH BOCHHBIM JICJIOM.

[Iporpamma mo yuebnomy npeamery "buonorus" maér mpencraBiieHHe O IEIH U 3a/1a4ax
u3ydeHus yueOHoro npeamera «buonorusp» Ha yriyOoaéHHOM YpOBHE, ONpeesseT 00s3aTeabHoe
(MHBapHaHTHOE) MPEAMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesiaM M TeMmaw,
pacnpezenieHue Mo KiaccaM, peKOMEHIyeT MOCIIeJ0BAaTeNIbHOCTh U3YUYeHUs YueOHOTO MaTepuaia
C y4€TOM MEXIIPEJIMETHbIX W BHYTPUIIPEIMETHBIX CBs3€i, JIOTHKM Yy4eOHOro mpoiiecca,
BO3pACTHBIX OcOOeHHOcTel oOydaromuxcs. B mporpamme mo OHOJOTHMU peanu30BaH IMPUHLIMUIT
MIPEEeMCTBEHHOCTH C H3Yy4Y€HHEM OHOJIOTMM Ha YpPOBHE OCHOBHOTO O0OIIero 00pa3oBaHu,
Onarojaps 4yemy pocMaTpuBaeTCsl HAPABICHHOCTh Ha MOCIEAYIOIIEee Pa3BUTHE OMOJIOTHUYECKUX
3HaHWUH, OPUEHTHPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
HKOJIOTHYECKOTO MBIIIJICHHSI, MPEACTAaBICHUl O 3J0poBOM oOpa3e KH3HU, Ha BOCIHUTAHUE
OepeXHOT0 OTHOIICHHS K OKpYKarollel mpupoaHoil cpene. B mporpamme mo GHOJIOTUM TaKxke
MOKa3aHbl BO3MOXKHOCTU yueOHoro mpenmera «buonorus» B peanusamuu tpedoBanuit ®I'OC
COO x m1aHupyeMBIM TUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM pe3yJibTaTaM 0OyueHUs U
B (hOpMHUPOBAHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATENHHOW AESITETbHOCTH OOYYAIONIMXCS MO
OCBOCHMIO COJIepKaHMsl OMOJIOTHYECKOro 00pa3oBaHMS Ha YpPOBHE CpeaHero oOIiero
oOpa3oBaHusl.

VYueOHblii mpeamer «buoyoTHs» HAa YpOBHE CpelHEero oomiero obpa3zoBaHUsS 3aBepIIacT

Ouosornyeckoe 0O6pa3oBaHuE B IIKOJE U OPUEHTUPOBAH HA PACIIMPEHUE U YriayOlieHHe 3HaHuMH



oOyJaronuxcs o )KUBOH MPHUPO/Ie, OCHOBAX MOJICKYJISIPHOH U KIIETOYHOM OMOJIOTHH, SMOPHOJIOTUN
U OWOJIOTUM PAa3BHUTHUSA, TECHETHKH, CEIICKIIMH, OMOTEXHOJOTHH, JBOJIOIMOHHOTO YUYCHUS H
9KOJIOTHUH.

N3ydenne yueOHOTO mpenMera «broiorus» Ha yriayOJICHHOM YpOBHE OPHMEHTHPOBAHO Ha
MOJrOTOBKY 00YYaIONIUXCS K OCJIEIYIONIEMY MOJIYIeHH IO OMOJIOTUYECKOT0 00pa30BaHUsl B By3axX
W OpraHu3amusx cpemHero mnpodeccruoHanbHOro obpasoBaHus. OCHOBY €ro coJiep:KaHus
COCTaBJISIET CHCTeMa OHOJIOTMYECKHX 3HAHWM, TMOJIYYCHHBIX IMPU H3YUYCHUH OOYJarOIIUMUCS
COOTBETCTBYIOIIMX CHUCTEMAaTUYECKUX pa3JeioB OWOJOTMM HAa YpPOBHE OCHOBHOTO OOIIEro
oOpazoBanus, B 10—11 kiaccax 3Tu 3HaHMS NOJIy4aroT pa3BuTHE. Tak, pacIMpeHbl U YrIyOJIeHbI
OMOJIOTUUECKHE 3HAHUS O PACTCHUSX, XUBOTHBIX, IpuOax, OaKTepusiX, OpraHU3ME YeJIOBEKa,
O0IIUX 3aKOHOMEPHOCTSAX IKU3HM, JIOTIOJIHUTEIHHO BKJIIOYCHBI OHMOJOTHYECKHUE CBEIACHHS
MPUKIIATHOTO W MOWUCKOBOTO XapakTepa, KOTOPbIE MOYKHO HCIOJb30BaTh KaK OPHUEHTUPHI IS
nocieayromero Beioopa npodeccun. Bo3mokHa Takxke WHTErpanus OMOJOTUYECKHX 3HAHHWH C
COOTBETCTBYIOIIMMH 3HAHUSMU, MTOTYYCHHBIMH 0OYJAIOIIUMUCS MPU U3yUYeHUU (PU3UKHU, XUMUH,
reorpaduy U MaTeMaTUKH.

CtpykTypa mporpammbl 1o ydeOHOMY mnpenMery "buonorus" otpaxaeTr CHCTEMHO-
YPOBHEBBIN M 3BOJIOIUOHHBIN MOAXOAbI K U3ydeHuio Ouosiornu. CorjacHO UM, H3y4aroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJIsl )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3alluy,
SBOJIIOIIMM OPraHUYECKOTO MHpa Ha 3emile, COXpaHeHHs] OHOJOTHYECKOro pa3HooOpaszus
miaHeTel. Tak, B 10 Kimacce M3ydarOTCsl OCHOBBI MOJICKYJISIPHOW M KJIETOYHOW OHMOJIOTHH,
AMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKIIMH, OMOTEXHOJIOTHH U CUHTETHYECKOM
OMOJIOTHH, aKTyaJIM3UPYIOTCS 3HaHUS oOydaromuxcs Mo OOTaHHWKE, 300JI0TMH, aHATOMUH,
¢uznonorun yenoseka. B 11 ximacce u3y4aroTcsi SBOJIOIMOHHOE y4EHHE, OCHOBBI SKOJIOTUU U
ydeHue o ouocdepe.

VYueOuplii mnpeamer «buosorus» mpu3BaH O0ECHEYUTH OCBOCHHE OO0YYaIOIIUMUCS
OMOJIOTMYECKUX TEOpUHW M 3aKOHOB, HJCH, NPUHLMUIIOB U TMPABUJ, JIEKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4yHOH KapTUHBI MHpa, 3HAHUH O CTPOEHUHU, MHOTO0Opasuu u
OCOOCHHOCTSIX KJIETKH, OpraHu3Ma, MOMYJSIIHH, OMOIEHO03a, SKOCHCTEMbI, O BBIIAIOIIUXCS
HAyYHBIX JOCTHKEHHSIX, COBPEMEHHBIX HCCIEIOBAHUAX B OHOJOTUU, MPUKIATHBIX aCIEeKTaX
OMoNorMYecKux 3HaHWM. J[7s pa3BUTHS W TOJAEpKaHUS WHTepeca OOydJaromuxcs K OHOIOTUU
Hapsiy CO 3HAUUTENBHBIM 00bEMOM TEOPETUUECKOTO MaTepuasa B COJACPKAHUU MPOTPAMMEI 110
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOPHEH CTAHOBIEHHSI M Pa3BUTHUSI TOW WM WHOU
obnacTu OMONOTHH, BKJIAIOM OTEUECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B PEIICHHE BaXKHEHIINX

OMOJIOTHYECKUX M YKOJIOTHUECKUX HpOGJ’IeM.



Lenp n3yuenus: yueOHOro npeamera «buonorus» Ha yriyOJIEHHOM YpOBHE — OBJIAJICHHE
O0Oy4JaIONUMUCST 3HAHUSMU O CTPYKTYPHO-(DYHKIIMOHAILHOW OpPraHU3allid KHUBBIX CHCTEM
Pa3HOTO paHTa U MPUOOPETCHUE YMEHUI UCIIOJIb30BATh ATH 3HaHUS B ((OPMUPOBAHUU UHTEpECa K
omnpenenéHHoil obnactu MnpodecCUOHATBHOM NEATEeIbHOCTH, CBS3aHHOW C OHOJIOTHEW, WIN K
BBIOOPY Y4EOHOTO 3aBeIeHUS UTS TPOAOIDKEHHS OMOIOTHYECKOTO 00pa30BaHusI.

JlocTmkeHue 1eNi U3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOnéHHOM ypOBHE
o0ecrieunBaeTCsl PeICHUEM CIIEAYIONUX 3aay:

OCBOEHHE  OOYYarOIIUMHUCA CHUCTEMbl  OHOJIOTMUECKMX 3HaHUU: 00  OCHOBHBIX
OMOJIOTHYECKUX TEOPHSIX, KOHIICMIIHUIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W IpaBHIIAX,
COCTaBIISIONINX  COBPEMEHHYIO C€CTECTBCHHO-HAYyYHYI0 KapTHHY MHpa; O CTPOCHHH,
MHOT000pa3uu U 0COOEHHOCTSX OMOJIOTMUECKHX CHUCTEM (KJIETKa, OpPTraHu3M, MOMYJISAIus, BU/,
ounoreorieHo3, Omocdepa); O BBIJAIONIUXCS OTKPBITUSIX M COBPEMEHHBIX HCCIICIOBAHUAX B
OMOJIOr Y,

O3HAKOMJICHWE  OOYYalOIUXCS €  METOJaMH  TIO3HAHWUS  JKUBOHW  NPUPOJIBL:
HCCIIEIOBATEIbCKUMH METOJJaMH OMOJIOrMYeCKUX HayK (MOJIEKYJIIPHOM U KJIETOYHOU OMOJIOTHH,
SMOPHUOJIOTUH U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJEKINH, OMOTEXHOJIOTHH U CUHTETHYECKOI
OMOJIOTHH, TAaJCOHTOJOTMM, SKOJOTHMHM); METOJaMU  CaMOCTOSITEIbHOTO  IPOBEIEHUS
OMOJIOTMUECKHX HCCIEOBaHUNA B JabopaTtopun W B Tpupoae (HaOmroneHue, H3MEpeHue,
9KCIEPUMEHT, MOJIETTUPOBAHUE);

OBJaJieHue OOy4alOUIMMHUCS YMEHUSIMH: CaMOCTOSITENIbHO HAaXOJWTh, aHAIM3UPOBATH U
HCII0JIb30BaTh OMOJIOTUYECKYIO HH(POPMALINIO; MOJIB30BaThCS OMOJIOTUYECKON TEPMUHOJIOTHEN U
CUMBOJIUKOM; YCTaHABIIMBATD CBS3b MEXK/1Y Pa3BUTHEM OHMOJIOTUHU U COLUAIBHO-3KOHOMUYECKUMU
1 3KOJIOTHYECKUMHU IIpOoOIeMaMH YeJIOBEUECTBA; OLIEHUBATH MOCIIEICTBUS CBOECH JeSITENILHOCTH 110
OTHOIICHUIO K OKpYXKaloUleil MpUpOJHON cpele, COOCTBEHHOMY 3I0POBBIO M 3I0POBBIO
OKPY)KAIOIIUX JIIOJIeH; OOOCHOBBIBaTH M COONMIOJATH MeEpbl MPOMUIAKTUKYA HH(GEKIHOHHBIX
3a00JieBaHMIA, MpaBUiIa TOBEIEHUS B HpHUpoJie U obecreueHUs Oe30MacHOCTH COOCTBEHHOM
KU3ZHEJCATENILHOCTH B YPE3BBIYAMHBIX CUTYalUSX MPHUPOJHOTO U TEXHOTCHHOTO XapakTepa;
XapaKTepU30BaTh COBPEMEHHbBIEC HAYYHBIE OTKPHITHUS B 00J1aCTH OHMOJIOTHH;

pa3BHUTHE Y OOYYAIOMIMXCS MHTEIEKTYallbHBIX U TBOPYECKUX CIIOCOOHOCTEN B mpoliecce
3HAKOMCTBA C BBIJAIONIMMUCS OTKPBITHSMH M COBPEMEHHBIMU HCCIEIOBAHUSIMU B OHOJIOTHH,
pelaeMbpIMU €10 TIpoOieMaMu, METOIOJOTHe OWOJIOTHYeCKOTO HCCIEAO0BaHUs, MPOBEICHUS
OKCMEPUMEHTAJIbHBIX HCCIENOBAaHUM, pelmieHUs] OHOJOTHYEeCKHX 3a/Jady, MOJAETUPOBaHUS

OMOJIOTUYECKUX OOBEKTOB U MPOIIECCOB;



BOCIIMTaHUE Y 0Oy4aromMXcs [IEHHOCTHOTO OTHOMICHHUS K JKUBOM HPUPOJAE B IEJIOM U K
OTIEeNbHBIM €€ OO0BEeKTaM U SBJICHUAM; (POPMHUPOBAHUE HKOJOTHYECKOH, TE€HETHYECKOU
IPaMOTHOCTH, OOILIEH KyIbTyphl MOBEIEHHUS B IMPHUPOJE; WHTETPALMU E€CTECTBEHHO-HAYYHBIX
3HAHHI;

npuobpereHue 00yJaroIMMHUC KOMIIETEHTHOCTH B PALIMOHAIBHOM TPUPOAOTIOIH30BAHUT
(cobmofeHne TpaBWiI TOBENEHHS B MPHPOJE, OXpPaHbl BHUJAOB, OJKOCHCTEM, Ouocheps),
COXpaHEHUU COOCTBEHHOTO 3J0POBBS U 3J0POBBS OKPYXKAIOIIUX JIOACH (COOMIOIEHUs Mep
npodUIaKTUKH 3a00J€BaHN, 0OecTIeUeHE O€30TIaCHOCTH KU3HEACSITEIILHOCTH B UpE3BhIYAHBIX
CUTYalUsIX MPUPOJIHOTO U TEXHOTEHHOTO XapaKTepa) Ha OCHOBE MCIIOJIb30BaHUS OMOJOTHYECKIX
3HAHUN 1 YMEHUH B MOBCEIHEBHOM KU3HH;

CO3JJaHME YCIOBMHM Ui OCO3HAHHOTO BbIOOpa OOyYarOIIMMHCS WHIUBUAYAIbHOU
00pa30BaTeNIbHOM  TpaeKTOpUH, CHOCOOCTBYIOIIEH MOCHenyomeMy MnpodecCHOHATILHOMY
CaMOOTIPE/ICTICHNIO, B COOTBETCTBUU C WHAWBHUAYAILHBIMH HWHTEpPECaMH U TIOTPEOHOCTSIMH
peruoHa.

OOmiee 4YuCIIO 9acoB, OTBEACHHBIX HA HM3YyYEeHHE OWOJIOTMM Ha YIIyOJIEHHOM YpPOBHE
cpenHero oobmiero oopazoBanus, cocrapisieT 102 gaca: B 10 kinacce — 68 vaca (2 gaca B Hezieno),
B 11 xmacce — 34 ygaca (1 gac B Hezen0).

OT60p OpraHN3aMOHHBIX POPM, METOJIOB M CPEICTB 0OYICHHS OMOJIOTHH OCYIIECTBIISICTCS
¢ yuéroMm crienupuKU ero coAep KaHusl U HAIMpPaBIEHHOCTH Ha MPOJOHKEHHE OMOJIOTHMYECKOTOo
00pa3oBaHUs B OPraHU3aLUAX CPEAHETO MPOPECCUOHATBHOTO U BBICIIEr0 00pa30BaHuUs.

OO0s13aTeNIbHBIM YCIIOBHEM MPH OO0Y4eHUH OHOJIOTMU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOpHBIX W MpakThdeckux pador. Taxxke ydactue oOydaromuxcs B
BBITIOJIHEHUH TPOEKTHBIX U yueOHO-HCCIIE0BATENbCKUX PA0OT, TeMaTHKa KOTOPBIX OIPEesIeTCs
YUUTEIEeM Ha OCHOBE UMEIOIIUXCSI MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX

YCIIOBUH.



COJEPKAHUE OBYYEHUA

10 KJIACC

CopnepxaHue IPOrpaMMbl, BBIACIEHHOE  KVpPCUBOM, HE BXOAMT B  IPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OuoJyiorusi — KOMIUIEKCHasi Hayka. Kpatkas ucropust pa3BUTUSI OHMOJIOTHH.
buonornueckue Hayku M H3ydaeMmble UMU TpobOiembl. DyHIaMEeHTaJdbHBbIE, MPUKIATHBIE U
MTOMCKOBBIE€ HAyYHbIE UCCIIEIOBaHMsI B OMOJIOTUH.

3HaueHue OuoNoruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI
mupa. [Ipodeccun, cBszannbie ¢ Ononorueil. 3HaueHUE OMOJIOTHUHU B MPAKTUYECKON AESITETbHOCTH
YeJl0BEKa: METUIMHE, CEIbCKOM X03SICTBE, TPOMBIIIJIEHHOCTH, OXpaHE MPUPO/IbL.

JdeMoHcTpauuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. U. Bepranckuii, U. I1. [Tanos, 1. . Meunukos, H. 1. Basunos, H. B. Tumodees-
Pecosckuii, k. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuie! u cxembl: «CBsI3p OHMOJIOTUU € APYTUMU Haykamuy, «Cuctema OMOJIOTHYECKHX
HAyK».

Tema 2. JKuBble cucTeMbl M X H3yYeHUE

KuBble cucTembl Kak mpeaMer u3ydeHus: 6uosoruu. CBONWCTBA JKUBBIX CUCTEM: €IHUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTh M YHNOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOpPraHM3alus, CaMOBOCIPOU3BEACHUE, PA3APAKUMOCTD,
M3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHu3alld KUBbIX CHUCTEM: MOJIEKYJISPHBIM, KIECTOYHBIM, TKaHEBBIN,
OpraHMU3MEHHBIH, MONYJISUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OMOTEOIICHOTUYECKHIN ),
ouoctepnsiid. [Iporeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE MPU3HAKH >KUBOTO.
XKuznp kak ¢opma cyiiecTBoBaHUSI MaTepuu. Hayku, uzydaromue KUBbIE CHCTEMbI Ha Pa3HbIX
YPOBHSIX OpraHu3aluu.

N3yuenue xuBbIX cucteM. Metopl Omonornueckoil Hayku. HaGmroneHue, usmepeHue,
OKCIEPUMEHT, CHCTEMAaTH3alus, MeTaaHanu3. [loHATme o 3aBUCMMOM UM HE3aBUCUMOU
nepemeHHol. IlnmanupoBanue skcnepumenta. IloctaHoBka u mpoBepka rumnorte3. Hynesas

runote3a. IlonsaTue BBI60pKI/I u eé JOCTOBCPHOCTE. P2136p0C B OHMOJIOTUYECKUX JaHHBIX. OI_IeHKa



JOCTOBEPHOCTH IOJIyUYEHHBIX Pe3yJbTaTOB. [IpMuMHBl MCKaXEHUS PE3YIbTATOB AKCIEPHUMEHTA.
IloHATHE CTATUCTUYECKOIO TECTA.

JdeMoHcTpanuu

Tabmuuet um cxembl: «OCHOBHBIE TIPU3HAKU JKU3HW», «bHONOrHYecKHe CHUCTEMBI»,
«CBoiicTBa KMBOW MaTepun», «YPOBHU OpraHU3aH KUBOU NpUpoabl», «CTpoeHHE )KMBOTHOM
KIIETKN», « TKaHU )KMBOTHBIX», «CHCTEMbI OPraHOB YEJI0OBEYECKOIO OpraHn3May, «buoreorneHos»,
«buocdepay, «MeToapl H3y4eHUS )KUBOH MIPHUPOJIBD).

O6opynoBanue: 1abopaTopHOE 000pYIOBAHKE JIJIsl TPOBEACHUS HAOIIOICHUM, U3MEPEHUH,
AKCIEPUMEHTOB.

IIpakTnueckas padora «Vcnosib30BaHKME Pa3IUYHBIX METOJOB MpPU H3YYEHUH MKUBBIX
CUCTEM.

Tema 3. buoJsiorust KjieTku

Knetka — crpykrypHO-(pyHKIIMOHANIbHAS €AMHULIA KUBOTO. MCTOpUST OTKPBITUS KIIETKH.
Pa6oter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Illneiinen, P. Bupxos).
OCHOBHBIE NIOJIO)KEHUSI COBPEMEHHON KIIETOYHOU TEOPHH.

MeTtoapl MOJIGKYJASIPHOM M KIETOYHOW OMOJIOTHH: MHUKPOCKOMHUSA, XpomaTtorpadusi,
anekTpodope3, METOJ  MEUCHBIX aToMoB, auddepeHIuanpbHoe eHTpUyrupoBaHue,
KYJIbTUBHUPOBAHUE KIIETOK. M3yuenue ¢huxcuposannvix Kiemox. DIEKTPOHHAS MHUKPOCKOIHSL.
Koundghoxanvnasa mukpockonus. Bumanvnoe (npusicusznennoe) usyuenue Kiemox.

JdemoHcTpauuu

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

Tabmuubl 1 cxeMbl: «CBETOBON MHKPOCKOI, «DJIEKTPOHHBIA MHUKPOCKOI», «lcTopus
Pa3BUTHUS METOJ0B MUKPOCKOITHI.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTepuaNIbHBIX KIETOK.

IIpakTnueckass padora «/3yyeHre METOJOB KIETOYHOW OHOJOTHH (XpomaTtorpadus,
anekrpodopes, nuddepenuuanbHoe neHTpudyrupoanue, [1LP)».

Tema 4. XuMuveckasi Opranu3anms KJIeTKn

XHMMHUYECKUH COCTaB KIETKU. Makpo-, MUKpO- U YIbTPAMHUKPOdIeMEHThI. Bona u e€ poib
KaK pPAacTBOPUTEINA, pEarcHra, ydacTHE B CTPYKTYPHUPOBAaHHUU KIETKH, TEIJIOPETYISALHNN.
MuHepanbHbIe BellleCTBa KJIETKH, UX OHoJoruyeckas poiib. Pojib KaTHOHOB U aHHOHOB B KIIETKE.

Oprannyeckue BellecTBa KIETKU. buosornyeckue noiaumepsl. benkn. AMUHOKUCIOTHBIN

coctaB OenkoB. CTpykTyphl OenkoBoi Mosekynbl. [lepBuuHast cTpykTypa Oenka, menTHIHAs



CBsA3b. BTOpuuHas, TpeTuuyHas, 4yeTBEpTHUYHAsl CTPYKTyphl. JleHarypauus. CBoCTBa OEIKOB.
Knaccugukamnus Oenkos. buonornueckue QyHKIun 0enkoB. [Ipuonsi.

VYraeBoipl. MOHOCAXapHIbl, AMCaXapuabl, OJIMTOCaXapyabl U moymcaxapuabl. OOmii iaxn
CTPOCHUS M (PU3UKO-XUMHUYECKUE CBOMCTBA yIriIeBOA0OB. bronormueckue GpyHKINU yriieBOIOB.

Jlummael.  TmapodumeHO-THIpOodOOHBIE  cBoiicTBa.  Knaccudukamuss — TUmmmos.
Tpurmuuepuasi, pochoaunuasl, BOCKH, crepouisl. bruonorndyeckne Gpynkmun munuaoB. O0mue
CBOMCTBAa OMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYTIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. [JHK u PHK. Ctpoenune HykiaeHMHOBBIX KUCIOT. HykneoTuasl.
[Mpuauun kommiementapHoctu. IlpaBuno Yapradpda. Crpykrypa JJHK — nBoiinas cnmpais.
Mectonaxoxaenue u 6nonorunueckue pynknuu JJHK. Buast PHK. ®@ynkuun PHK B knetke.

Crpoenne monekynsl AT®. Makposprudeckue cBsa3u B MoJiekyiae AT®. buonoruueckue
¢byakuun  AT®. BoccraHoBieHHBIE TEPEHOCUYHMKH, UX (QyHKIMH B KIeTKe. /[pyeue
HYyK1eo3uompugochamol (HT D). CexBennpoBanne  JIHK.  Memoow  cenomuxu,
MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouosorus: OMOXHUMHYECKHE M OMO(U3UYECKHE HCCIICIOBAHHUS COCTaBa H
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyl. Modenuposanue cmpykmypol u  @QYHKYUl
Ouomonexyn u ux komnnexkcos. Komnvromepuwiti ouzauin u opeanuyeckuii CuHmes OUOMONIEKY U UX
HeNnpupoOHbIX AHANO208.

JdemoHcTpauuu

[Toptpertsr: JI. [lonunr, JIx. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun, @. Canrep, C.
[Ipy3unep.

Huarpammel:  «PacnpeneneHue XMMHYECKHX DJIEMEHTOB B  HEKHUBOM  IIPHPOIE,
«PacrpeneneHne XMuMU4YECKUX JIEMEHTOB B )KMBOM IIPUPOJIEN.

Tabmuuel u cxemsl: «llepuoanyeckas TabiuIa XUMHUYECKUX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIbl BOJBI», «BemectBa B cocraBe opraHuzMoB», «CTpoeHHE MOJIEKyNbl Oenkay,
«CTpyKTyphl O€IKOBOH MOJEKYNbD», «CTpoeHHe MOJEKyNl YrieBoaoB», «CTpoeHHe MOJIEeKYI
MnuaoBy», «HykienHoBsle KUCIOTH, «CTpoeHue MoaeKyasl ATOx.

Ob6opynoBaHue: XUMHUYECKas ocyia 1 000pyI0BaHuUE.

JlaGopatopHas padora «O6HapyxeHue OeNKOB ¢ TOMOIIbI0 KaU€CTBEHHBIX PEAKIIUII».

JlabopaTopHas pabora «lccienoBanne HyKIE€MHOBBIX KUCIIOT, BBIIEICHHBIX U3 KIETOK
Pa3IMYHBIX OPraHUu3MOBY.

Tema 5. Ctpoenne U GQyHKIUH KIETKH



Tumbl KJIETOK: dyKapHOTHYECKass W IpokapuoTuieckas. CTpyKTYpHO-()YHKIHOHAIbHBIC
00pa3oBaHUS KJICTKH.

CrpoeHne TMPOKApUOTHYECKON KIeTku. KietouHas cTeHka OakTepuii ©  apXew.
OcoOeHHOCTH CTPOCHUS TeTepOTPOPHOIN 1 aBTOTPO(HON MPOKAPUOTHUYECKHX KIETOK. MecTo u
POJIb MPOKAPUOT B OMOLIEHO3AX.

Crpoenne u (HyHKIMOHHPOBAHUE DYKAPUOTHUECKOW KIeTKH. [lmazmarnyeckas memOpaHa
(mna3manemma). CrpykTypa IUIa3MaTH4ecKoM MeMmOpaHbl. TpaHCHOPT BELIECTB 4epes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (Iuddy3us, oOnery€éHHas nuddysus), aKTHUBHBINA
(mepBUYHBIA M BTOPUYHBIA akTUBHBIM TpaHcnopT). Ilomymponunaemocts MemOpanbl. Pabora
HaTpUI-KaJIMeBOro Hacoca. DHAOIMUTO3: MMHOIUTO3, (paronuro3. Jk3ounuto3. Kiuerouynas creHka.
Crpykrypa v QyHKIIUHU KIETOYHON CTEHKU pacTeHH, rprOoB.

Huromma3zma. I[luro3osb. Lurockener. J[BuxeHnune uuroriazMbl. OpraHouJbl KIETKH.
OnHomeMOpaHHBIe OpraHOMbI KJIETKHU: 3HporazMarndeckas cetb (IIIC), ammapart ['onbmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3auMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CrpoeHue rpaHyasipHOrO petukynyma. Mexanusm wuanpasnenus 6enxos 6 OIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKuid peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoocu. Copmupoexa 6enkos 6 annapame I onv0dcu. TpaHCTIOPT BENIECTB
B KJeTKe. Bakyonu pactutenbHbIX KieTok. Kiierounsiii cok. Typrop.

[TonmyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIACTUIBL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumobuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHBIe, BTOPHUYHBIE M CIIOKHBIE TUIACTHIbBI
(OTOCHHTE3UPYIOUIUX JYKApHOT. XJIOPOIUIACThI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHui.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kineTku. Pubocomel.  [lpomeoscymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MBbIIIEUHBIE KIETKU. AKMUHOBbIE KOMHOHEHMbl HEeMbIUEUHbIX KIemoK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpoTpyOouku nuTtormiasmsl. Llentpuons. benku, accoyuuposanuvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

SAnpo. ObGonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIIPHIINIKH, UX CTPOEHHE U (DYHKILHUU.
SnepHblii 6enkoBbIi MaTpHuKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTep(hazHOM
aape. dyxpomamun u eemepoxpomamun. benku XpoMaTHHa — THCTOHBL. JJumamuxa s0epHoll

obonouku 6 Mmumose. A0epuuviti mparcnopm.



Knerounsle  BrmtoueHus.  CpaBHUTENbHAs  XapakTEpUCTUKA  KIETOK  3YKapHOT
(pacTuTeNnbHOM, )KUBOTHOH, TPUOHOIA).

JdeMoHcTpanuu

[optpetsi: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuuer u cxembl: «CTpoeHHE SYKAPHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOMN
KIeTKkn», «CTpoeHue pacTUTENbHON KIETKN», «CTpoeHre MUTOXOHAPUW», «Spoy», «CtpoeHue
MPOKAPUOTUYECKON KIETKH.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENnapaTrbl PacTUTEIbHBIX, >KMBOTHBIX
KJIETOK, MUKPOIIpenapaTbl 0aKTepHaIbHbBIX KIETOK.

JlabopaTopHas padora «/3ydeHne cTpoeHus KJIETOK pPa3IMYHbIX OPTaHU3MOBY.

IIpakTnueckas padora «/3ydyeHue CBONCTB KIETOUHON MEMOpaHbD».

JladopaTopHas padora «/cciemoBanue masmMoiid3a M JETUIa3MOJIN3a B PACTUTEIbHBIX
KIIETKax».

I[IpakTnueckas padora «/3ydyeHue ABM>KEHUS UTOIIIA3MbI B PACTUTENBHBIX KIETKaX».

Tema 6. OOMeH BelecTB M NpeBpallleHNe JHEPTUH B KJIeTKe

AcCUMWIALNS U TUCCUMWISILIMSL — JIBE€ CTOPOHBI MeTaboyin3Ma. Tumbl 0OMEeHa BEIIECTB:
aBTOTPO(HBIN U reTepoTpodHBIN. YUacTHe KUCI0poaa B OOMEHHBIX MpoIleccax. DHEPreTHIECKOe
obecrieueHne KieTku: npeppamieHue AT® B oOMeHHBIX mporieccax. DepMeHTaTUBHBIN XapaKTep
peakiuii KIeToYHoro Meradonn3ma. GepMEeHTHI, UX CTPOCHHUE, CBOMCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. Otinuns ¢pepMeHTOB OT HEOPraHMUYECKUX KaTalln3aTopoB. benku-akTUBaTOpHI U
OeNKU-UHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX pEaKUUid OT pa3IMuHBIX
(hakTopoB.

[lepBuuHBIi CHUHTE3 OpPraHMYecKUX BewlecTB B KieTke. dDorocuHTes. AnokcuzcenHvl u
oxkcuzenHvlll pomocunmes y oakmepui. Ceemocoduparowue nUSMEHMbl U NUSMEHMbl
peaxkyuonHoz2o yenmpa. Ponb xmoporuiactoB B mporecce potocunre3a. CBeToBas U TEMHOBAS
bazpl. @omoovixanue, Cz., Cs- u CAM-munsr ghomocunmesa. IlponyKTUBHOCTh (POTOCHHTE3A.
Brnusinue pa3nuyHbix (pakTopoB Ha CKOpPOCTh poTocHHTE3a. 3HaUeHUEe GOTOCHUHTE3A.

XemocuHte3.  PazHooOpasme  OpraHu3MOB-XEMOCHHTETHUKOB:  HUTPHPHUIHPYIONINE
OakTepuu, xene300aKTepun, cepobakTepun, BOJOPOJHbIE OaKTepuH. 3HAUCHHE XEMOCHHTE3A.

AnHarpoOHbIe opranu3Mbl. Buasl O6poxkenus. [IpoaykTel OpoKeHHS U MX HCIOJIb30BaHUE
4eNoBEeKOM. AHa’pOOHBIE MHUKPOOPTaHM3MBI KaK OOBEKThl OMOTEXHOJOTHMH M BO30YAWUTENH
00J1e3HEH.

AdpoOHBIE OpraHM3Mbl. JTambl 3HEpreTHueckoro obmeHa. [loAroTOBUTENBHBIA STarl.

I'mukonus — 6eCKI/ICHOpO,Z[HOC PpaciCIICHUEC T'TTFOKO3bI.



buonoruueckoe oxkucieHue, WIK KIETOYHOE JbIXxaHue. Poyib MUTOXOHApPUM B mpoleccax
ouonorumdeckoro okucienus. Lukmudeckuwe peakuuu. OxkuciautensHoe QochopumupoBanue.
Ouepeus membpannoeo epaouenma npomonos. Cummes ATD: paboma npomomnnou ATD-
cunmaszvl. IlpenmymectBa a’poOHOro myTH oOOMEHa BEIIECTB TMeEped  aHadpPOOHBIM.
D dekTHBHOCTD SHEPreTHIECKOT0 0OMEHa.

JdeMoHcTpanuu

[optpetst: k. puctan, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, I1.
Mutuemnn, I'. A. 3aBap3uH.

Tabmuubr 1 cxembl: «DOTOCHHTE3», «IJHEpreTuueckuii oOMen», «buocuHTe3 Oenmkay,
«Ctpoenue pepMeHTa», «XeMOCHHTE3Y.

OGopynoBaHue: CBETOBOM MHUKPOCKOII, 000PYIOBAHKE /ISl IIPUTOTOBIICHUSI TIOCTOSIHHBIX U
BPEMEHHBIX MUKPOTIPETIapaTOB.

JlabopaTopHas padora «/3yueHne kaTanuTHUYeCKON aKTUBHOCTH (PEPMEHTOB (Ha IpuMepe
aMUJIa3bl WA KaTaxas3bl)y.

JladopaTopnas pabGora «/3yyeHue (QepMEHTATUBHOTO pACIICIUICHUS TEPOKCH/IA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JladopaTopHas pa6ora «CpaBHEHHUE MMPOIIECCOB (POTOCHHTE3a U XEMOCHHTE3a».

JladopaTopHas pa6ora «CpaBHEHHE MMPOIIECCOB OPOIKEHUSI U IBIXaHUSD.

Tema 7. HaciencrBenHasi uHpopManus U peajau3anus eé B KJIeTKe

Peakuuu matpuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEAKIUAX MATPUUHOIO
cuHTe3a. Peanmsanms HacneacTBeHHOW wuH(oOpmainuu. ['@HEeTHMYeCKWil KO, €ro CBOWCTBA.
Tpanckpunuus — matpuudblid cuHTe3 PHK. [IpuHUMOB TpaHCKPUIIMK: KOMIUIEMEHTAPHOCTb,
aHTHUIAPALIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsus u e€ sranbl. Yyactue TpancnoptHeix PHK B Onocunrtese Genka. YcnoBus
6uocunTesa 6enka. Koaupoanune aMuHOKUCIOT. Poib pubocom B Ouocunrtese Oernka.

Cospemennvie npedcmagienus o cmpoeHuu ceHos. OpraHuzaius TeHoMa y MpPOKapuoT U
9yKapuoT. Perynsauus akTHBHOCTH reHOB y ipokaproT. ['unore3a onepona (®. XKakob, XK. Mano).
MonexynapHvle mexanusmvl 3Kcnpeccuu 2eHos y sykapuom. Ponv xpomamuna 6 pe2ynayuu
pabomwl 2enog. Perynains 0OMEHHBIX MPO1IecCOB B KiieTke. KieTtounslii roMmeocTas.

Bupychbl — HeknerouHble (GOPMBI KU3HH M OONUraTHble mapa3utbl. CTpOeHHE MPOCTHIX U
CIIOXHBIX BHPYCOB, PETPOBHPYCOB, OaktepuodaroB. Kusnewnwvii yukn [HK-cooepoicawux
supycos, PHK-cooeporcawux eupycos, bakmepuogazos. Obpamuas mpanckpunyus, peeepmasd,

uUHmeepasa.



Bupycusie 3a001eBanus yenoBeka, )KuBoTHbIX, pacrenuil. CI11/], COVID-19, counanshsie
Y MEIUIIMHCKHE MPOOIEMBI.

Buoungopmamuka: unmeepayus u ananuz 6onvuux maccusog («bigdatay) cmpyxmypruix
buonocuneckux oannvix. Hanomexunonozuu 6 buonocuu u meouyune. Ilpoepammupyemvie ynkyuu
benxos. Cnocobwl 0ocmasKu 1eKkapcms.

JdeMoHcTpanuu

[Toptpetsr: H. K. Konsuos, /. . UBaHOBCKUIA.

Tabmuubprt u  cxembl: «buocunTe3 Oenka», «['eHeTnmdeckuit Koy, «BuUpyCh»,
«baxTtepuodarmy.

IIpakTnueckas padora «Co3aHue MOJEIIN BUPYCa.

Tema 8. /KuzHeHHbBIN HUKJI KJIETKH

Knerounsnii mukin, ero mepuoasl u perymsuus. WMutepdaza m muto3. OcoOeHHOCTH
MpoIIecCcoB, MpoTekatonux B uHTepdasze. [loaroroska kimetku k aeneHuro. [IpecuHTeTndecKuit
(MOCTMUTOTUYECKHIT), CUHTETUYECKMM M TOCTCUHTETUYECKUH (TIPEMUTOTUYECKUIN) MEepUOIbl
uHTEpPa3Bbl.

Marpuunbii  cunre3 JIHK — pennukanusa. [lpunnuner  perumkanuu — JIHK:
KOMILJIEMEHTAPHOCTh,  TOJYKOHCEPBATUBHBIA  CHUHTE3, AaHTUIAPAJUIENbHOCTh. MexaHu3M
permukanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Teromepsl 1 TenoMepaza. XpoMOCOMHBIHN
Ha0Op KIJIETKH — KapUOTHM. [[MTIJIOUIHBIN W TaluIOUIHBIN HAOOPHI XpoMocoM. ['oMoIorudyHbIe
xpoMocoMbl. [Tos10BbIE XPOMOCOMBL.

Jlenenue kietku — muto3. CTaguu MHUTO3a U MPOUCXOJANINE B HUX HPOUECCHl. THIIBI
muto3a. Kapruokunes u nutokunes. buonoruueckoe 3HaueHne MUTO3a.

Perymsmuss mMutoTHueckoro uukia kietkd. I[IporpamMmmupyemasi kiierouHas ruOenb —
aromnros.

Knerounoe a1po, XxpoMocoMbl, (PyHKIIMOHANIbHASI TeHOMUKA. Mexanusmsl npoaughepayuu,
oughgepernyuposxu, cmapenus u eubenu kiemox. «l{ugpposas xiemrkay — ououngopmamuueckue
Mooenu PYHKYUOHUPOBAHUSL KIIEMKU.

JdeMoHcTpanun

Tabmuiel u cxembl: «KU3HEHHBI LUK KIETKW», «MuUTO3», «CTpoeHHEe XpOMOCOMY,
«Permmukanus JHK».

O6opynoBaHue: CBETOBOH MUKpPOCKOT, MHKpOIpenaparbl: «MHTO3 B KIETKax KOpemIka

JTyKay.

JlabopaTopHasi pa6ora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpOIIpENapaTaxy.



JlaGopatopuas padora «Habmonenne MUTO3a B KJIETKaX KOHYHMKA KOpeEIIKa Jiyka (Ha
rOTOBBIX MUKpOIIpenapaTax)».

Tema 9. CTtpoenune u pyHKIMH OPraHu3MoOB

buonornueckoe  pasnooOpaszue  opraHu3moB.  OJHOKJIETOYHBIE,  KOJOHHUAJBHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHUS W KU3HEICSITEIHHOCTH OJHOKJIETOYHBIX OpraHu3MOB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOUHBIE BOJIOPOCIH, Apyrue npoTuctel. KosloHnanbHbIe
OpraHU3MBl.

B3anMocBs3b 4acTeil MHOIOKJIETOYHOTO OpraHu3Ma. TkaHH, OpraHsl U CUCTEMBI OPTaHOB.
OpranusMm Kak enuHoe 1esnoe. 'omeocras.

Tkanu pacreHuil. Tumel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHasi, IOKPOBHA,
MPOBOJIAIIAs, OCHOBHAs, MexaHuuyeckas. OCoOEHHOCTH CTPOEHHUs, QYHKUUNH U PacoOIOKEHUs
TKaHEN B OpraHax pacTEHUM.

TkaHu )KUBOTHBIX U UeoBeKa. THUIIbI dUBOTHBIX TKAHEW: SMIUTENHANIbHAS, COSIMHUTENIbHAS,
MbllieyHasi, HepBHas. OCOOEHHOCTH CTpPOeHUs, QYHKIMM U pacrojokKeHHs TKaHeW B opraHax
YKUBOTHBIX U YEJIOBEKA.

Opranel. BerertaTuBHbIE U T€HEPATUBHBIE OpraHbl pacTeHUH. Opranbl 1 CUCTEMBI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIIMY OpraHOB M CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactennii. CkeneTbl OJHOKIETOYHBIX 1 MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIil 1 BHyTpeHHUM ckesieT. CTpOCHHUE U TUIIbl COSMHEHH S KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHE OJHOKJIETOUHBIX OPraHu3MOB: aME&OOUIHOE,
KI'YTUKOBOE, pECHUYHOE. J[[BW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKJICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MblleyHas cucrema. Pedexc. CkeneTHobie
MBIIILBI U UX paboTa.

[Iuranue opranusmoB. [lorynomieHnue BOJbl, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BEIIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucrema 4enoBeKa.

Jlpixanue opranu3moB. [Ipixanue pactenuil. Jpixanue xuBoTHBIX. uddy3us razos yepes
MOBEpXHOCTh KJIeTkH. KoxkHoe apixanue. JlpixatenbHas nmoBepxHoOcTh. XKabepHoe U n€rouHoe
IbIXaHue. JIpIXaHMEe TO3BOHOYHBIX JKMBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCIOKHEHUE
CTpPOEHHUS JETKUX II03BOHOYHBIX JKMBOTHBIX. JlpIXaTesnbHas cUCTeMa 4YeloBeKa. MexaHusm

BECHTUJISIIIMU JTETKUX Yy OTul U MJICKOTTUTArOINX. PerJlfII_[I/ISI JABIXaHHA. I[BIX@.TGJ'IBHBIG 00BEMEL.



Tpa"cnopr BeweCTB y OpPraHU3MOB. TpaHCIOpPTHBIE CUCTEMbl pacTeHuil. TpaHcnopt
BEILECTB y )KUBOTHBIX. KpoBeHOCHAs cucreMa u e€ opranbl. KpoBeHOCHas1 cucTteMa 03BOHOYHBIX
KUBOTHBIX M uenoBeka. Cepiile, KPOBEHOCHbIE COCyAbl U KpoBb. Kpyrum KpoBooOpalieHus.
OBOJIIOLMOHHBIE YCJIOKHEHUS CTPOEHMSI KPOBEHOCHOM CHUCTEMBI I03BOHOYHBIX >KMBOTHBIX.
PaGora cepaiia u e€ perymnsius.

Beinenenne y opranusmoB. Belnenenue y pacrteHuil. BplneneHue 'y  JKMBOTHBIX.
CoxparutenpHbie Bakyosn. Oprasbl BeiieneHus. uiprpanus, cekpenus 1 00paTHOE BCaChIBAaHUE
KaK MEXaHHU3Mbl paboOThl OpraHoB BbIIeIeHUS. CBs3b TMOJOCTH Tella C KPOBEHOCHOW U
BBIJICNIUTENIBHON cHUcTeMaMu. BpijieneHne y MO3BOHOYHBIX >KMBOTHBIX M 4yesoBeka. Ilouku.
Crpoenue u pyHKuHOHUpOBaHKE HeppoHa. OOpa3zoBaHHE MOYH Y YEIIOBEKA.

3amura y OpraHu3MoB. 3aluTa y 0JJHOKIETOYHBIX OpraHu3MoB. Criopbl OaKTepuil U LUCTHI
MpOCTEMIINX. 3amuTa y MHOTOKIETOYHbIX pacteHuid. Kyrukyma. CpencrBa macCMBHOW U
XUMHUYECKOM 3a1uThl. DUTOHITUIBI.

3aimuTa y MHOTOKJIETOUYHBIX dKUBOTHBIX. [IOKpOBBI M MX MPOU3BOHbBIE. 3allUTa OpraHu3Ma
ot OonesHeil. MmmyHHas cucrema denoBeka. KileTOUHBII W TyMOpadbHBIE UMMYHUTET.
BpoxnéHuenii u  mpuoOpeTEHHBIM  cienupUYecKuii UMMYHHUTET. Teopusi KIOHAJIBHO-
cenektuBHOro nMmyHutera (I1. Dpmaux, ®@. M. Bepuer, C. ToneraBa). BocnanutenbHbie OTBETHI
opranu3MoB. Posib BposkIEHHOTO HIMMYHHUTETA B Pa3BUTUU CHCTEMHBIX 3a00JIeBaHUM.

PasgpaxkumocTe M perynsiuus y OpraHu3MoB. PaznpaxumMocTb y OJHOKIETOYHBIX
opranu3moB. Takcucel. Pazapaxxumocts U perynsiuus y pacreHuil. PocToBble BemecTBa U UX
3Ha4YEHHUE.

HepBHas cucrema u peduiekTopHasi peryisuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/EJbl. DBOJIIOHUOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM CHCTEMBl y KUBOTHBIX. OTAeIbl
TOJIOBHOTO MO3ra MO3BOHOYHBIX KUBOTHBIX. Peduiekc u pednexropHas nyra. bezycnoBHbie u
YCIOBHBIE PEQIIEKCHI.

['yMopanbHas peryndauuss U SHAOKPUHHAs CUCTEMa XUBOTHBIX M 4YesoBeka. JKenesbl
SHJIOKPUHHOM CHUCTEMBI M HX TOpPMOHBI. JlelicTBUE TOpMOHOB. B3anMMOCBs3p HEPBHOM U
SHIOKPUHHOM cucteM. ['unoranamo-runodusapHas cucTeMa.

JdeMoHcTpanuu

[Toptper: U. I1. I1aBnos.

Tabmuupel u cxembl: «OnHOKJIETOYHBIE BOJOPOCIHN», «MHOTOKJIETOUHBIE BOJOPOCIH»,
«bakrepun», «IIpocrelimme», «OpraHbl LBETKOBBIX pacTeHHi», «CHCTEMBI OPraHOB
MI0O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHHe Hacekomblx», «TkaHM pacTeHMi»,

«KOpHCBLIC CUCTCMBI», «CTpOCHI/IC CTCGJ’I}I», ((CTpOCHI/IC JINCTOBOM IIJTaCTHHKN, «TkaHmu



KUBOTHBIX», «Ckener uenoBekay, «llumeBapurenbHas cuctema», «KpoBeHOCHass cucremay,
«/pixaTenpHass cucrema», «HepBHas cucrema», «Koxka», «MpbllieyHas cucTteMay,
«BblaenurenbHas cucremMa», «DHJIOKpPUHHASL cucTeMa», «CTpoeHue MbIILb, «MMyHUTETY,
«KumeunononoctHsie», «Cxema NUTaHUs pacTeHui», «KpoBeHOCHbIE cHCTEMBbI O3BOHOYHBIX
KHUBOTHBIX», «CTpoeHHue rusipb», «CTpoeHue miaHapun», «BHyTpeHHee CTpOeHHE J105K]I€BOro
yepBs», «HepBHas cucrema ppiO», «HepBHass cucrema unarymku», «HepBHas cucrema
npecMmblkaomuxcs», «HepBHast cuctema nruny, «HepBHas cuctema MIIEKONMMTAIOMIKXY,
«HepBHas cucrema yenoBeka», «Pediexcy.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKPOIIpeNnapaThl OJHOKJIETOYHBIX OPraHU3MOB,
MUKpOTpenaparbl TKaHel, paKOBUHBI MOJUTFOCKOB, KOJUIEKIIUM HACEKOMBIX, UTJIOKOXKUX, KUBBIE
9K3EMIUISIPbl KOMHATHBIX pPAaCTEHUH, repOapiu pacTeHUN pa3HbIX OTAENOB, BIa)KHbIE IIPEnapaThl
KUBOTHBIX, CKEJIEThI TO3BOHOYHBIX, KOJIJIEKIIUN OECIIO3BOHOYHBIX )KMBOTHBIX, CKEJIET YeJIOBEKa,
o0opynoBaHue JUIsl JEMOHCTPALIMY IOYBEHHOTO ¥ BO3IYLITHOTO MUTAHUS paCTEeHHH, pacliernyieHus
KpaxMaja u 0eiaKoB noJ aeiicTBUeM (pepMEeHTOB, 000pyI0BaHUE Ul AEMOHCTPALIUU OIBITOB 110
U3MEpPEHUI0 KU3HEHHOM EMKOCTH JETKUX, MEXaHW3Ma JIbIXaTeNIbHbIX [BUKEHUM, MOoJenu
TOJIOBHOTO MO3ra Pa3JIMYHbIX KUBOTHBIX.

JlaGoparopHas padora «/3yueHne TKaHEeil paCTEHUI».

JlaGoparopHas padora «/3yueHne TKaHei 5KUBOTHBIX).

JlaGoparopHas padora «/3yueHne opraHoB [IBETKOBOTO PACTCHUS».

Tema 10. Pa3MHOKeHHMe U Pa3BUTHE OPraHU3MOB

®opMBbI pa3MHOKEHUSI OPraHU3MOB: Oecrosioe (BKIIIoYasi BEreTaTUBHOE) U M0J0Boe. Bubl
0€ecI0I0ro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYIIALMS, (parMeHTalus, KIOHUPOBAHUE.

[TonoBoe pasmuoxenue. I[lomoBbie kneTku, wim ramersl. Meio3. Craguu Mmeio3sa.
[ToBenenue xpomocom B Meinose. Kpoccunrosep. buonorudyeckuii ¢cMpICiI Mel03a U TOJIOBOTO
nporecca. Meio3 1 ero MeCTo B dKU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzapoapiieBoe pazsutue. ['amerorenes y ;kuBoTHBIX. [losioBeie sxene3bl. OOpa3oBaHue
U pa3BUTHE MOJIOBBIX KJIEeTOK. CriepMarorene3 u ooreHe3. CTpoeHue NOJIOBBIX KIIETOK.

OmnonoTBOpeHHe M AMOPUOHANBFHOE Pa3BUTHE KUBOTHBIX. CIOCOOBI OIIOIOTBOPEHUS:
HapyxHoe, BHyTpeHHee. [lapTeHorenes.

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTeHe3). DMOPHONIOTUS — HayKa O pa3BUTHU
opranusMoB. Mopgozenes — o0na uz enasnvix npobnem smopuonozuu. Konyenyus mopgozenos u
mooenu mopgozeneza. Ctanuu 3MOprUoreHe3a )KUBOTHBIX (Ha mpuMepe Jsarymku). poGienue.
Tunsr npobnenus. /[lemepmunupoeannoe u nHeoepmuHupoganuoe opobnenue. bracmyna, munvi

onacmyn. OcoOGeHHOCTH IPOOJIEHUS MIIECKOTHUTAIONMINX. 3apOJIbIIIEBbIe JTUCTKU (TaCTPyISIus).



3aknaZKka OpraHoB M TKAaHEM U3 3apoJbIIIEBBIX JIUCTKOB. B3aumHOe BiMsSHUE yacTel
Pa3BHBAIOIIETOCS 3apO/IbIiia (AMOpHUOHAIbHAS HHIYKIIHS ). 3aKJIaIKa MIaHa CTPOSHUS )KUBOTHOTO
KaK pe3yJibTaT MepapXUyeCKUX B3aUMOJCUCTBUIN reHOB. BiusHue Ha SMOpHOHANIbEHOE pa3BUTHE
pa3nIHBIX (DAKTOPOB OKPYKAFOIICH CPEIIbI.

Poct u pasButue xuBOTHbIX. llocTamMOpuoHanbHbI mnepuon. Ilpsmoe u Hempsamoe
pasButue. PazButue ¢ metamopdo3oM y OECIIO3BOHOYHBIX M TO3BOHOYHBIX JKUBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO U HEMPSIMOTO Pa3BUTHUSA, UX PACHpPOCTPAaHEHUE B MPHUPO/IE.
Tumner pocta >XUBOTHBIX. DakTOpbl pPEryaslMU pPOCTAa KUBOTHBIX W denoBeka. Cramuu
MOCTAMOPHUOHATILHOTO Pa3BUTHSl y JKMBOTHBIX W dYesioBeKa. [lepmoabl OoHTOreHe3a denoBeKa.
Crapenue u cMepTh Kak OMOJIOTUYECKUE MPOIIECCHI.

Pa3mHokenue u pa3Butue pacrenuil. ['lamerodut u cnopodur. Meiio3 B )KU3HEHHOM LIUKJIE
pactenuii. O6pa3oBaHue ciop B mpoiiecce Meio3a. ['lamerorenes y pacrennii. OmiogoTBOpeHne U
pa3BUTHE PACTUTEIBHBIX OPraHW3MOB. JIBOWHOE OIJIOIOTBOPEHHE Yy IIBETKOBBIX PACTCHHM.
OO6pa3zoBaHu€ U pa3BUTHE CEMECHH.

MexaHu3MBI PEryIISINN OHTOTEHE3a Y PACTEHUN U KUBOTHBIX.

JdemoHcTpauuu

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

Tabmuipr u cxembl: «BereraTuBHOe pazMHOKeHHE», « TUIBI GECTOIOro pPasMHOKEHUSY,
«Pa3MHOXEHHE XJIaMUIOMOHaAb», «Pa3MHOXEHUE 5BIUVIEHB», «Pa3MHOXEHHE THIPBDY,
«Menos», «Xpomocombl», «l'amerorenes», «CTpoeHHE SUIEKIETKH W CIEPMATO30HUIay,
«OCHOBHBIE CTaIUU OHTOreHe3a», «[IpsMoe u Henpsmoe pazBuTHe», «Pa3BUTHE MaNCKOTO )KYKa»,
«Pa3Butne capaHum», «Pa3zBuTue mnArymkM», «/{BOMHOE OIIOJOTBOPEHHE Yy LIBETKOBBIX
pacteHuii», «CTpOe€HHE CEMSH OJHOJOJIBHBIX M JABYIOJIbHBIX PacTeHU», «KW3HEHHBIN LUK
MOPCKOU KanmycTb», «KU3HEHHBIN ITUKII MXay, «KHU3HEHHBIA UK MAaNOPOTHUKAY , « KU3HEHHBIN
LUK COCHBI».

O6opynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIpenaparhl SMIeKIETOK U CIIEPMaTO301I0B,
MoJienb «L{UKIT pa3BUTHUS JATYIIKIY.

JlabopaTtopHass paGora «V3yueHue CTpPOEHHMS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpenaparax.

IIpakTHyeckass padora «BblsBlIeHHE NPU3HAKOB CXOJICTBA 3apOJbIIIEH MO3BOHOYHBIX
YKUBOTHBIX».

JlabopaTopHas padora «CTpoeHHE OPTraHOB PA3MHOMXEHUS BHICIIUX PACTEHUN».

Tema 11. I'eHeTnKa — HayKa 0 HACJIEACTBEHHOCTH U H3MEHYHBOCTH OPraHU3MOB



Hcropus cTaHOBiIEHMS U pa3BUTUS T€HETUKU Kak HayKu. Pabotel I'. Mennens, I'. ne @pusa,
T. Moprana. Posib oredecTBeHHBIX YUEHBIX B pa3BuTnu renetuku. Padotsr H. K. Konsrosa, H. U.
Basuiioa, A. H. benozepckoro, I'. JI. Kapnedenko, FO. A. ®ununuenko, H. B. Tumodeena-
Pecosckoro.

OcCHOBHbIE TEHETUYECKUE MOHATUS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI, aJIJICJIbHBIC
TeHbl, AJbTEPHATUBHBIC NPHU3HAKH, JOMUHAHTHBIA W PEIECCUBHBIN MPHU3HAK, TOMO3UTOTA,
reTepO3UTroTa, YHCTas JIMHUS, THOPUABI, TeHOTHMN, (eHoTurl. OCHOBHBIC METOJbl T€HETHKHU:
rUOPUA0TIOTMUECKUN, IUTOJIOTHUECKUM, MOJIEKYIIPHO-T€HETUUYECKHI.

JdeMoHcTpanuu

[optpertsl: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodeer-PecoBckuii.

Tabmuis! u cxembl: «MeTo bl TeHETUKIY, «CXEMBbI CKpEITUBAHUS.

JladopaTopHas pa6ora «/[po3oduina Kkak 00BEKT TEHETHIECKUX UCCICTOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH

Momnorubpuanoe ckpemuBanue. [lepBorii 3akoH MeHaemns — 3aK0H e ITMHO0Opa3usi THOPUIOB
nepBoro nokoJieHust. [IpaBuno gomuHupoBanus. Bropoit 3akoH MeHenst — 3aKOH paclleTuIeHUS
npu3HakoB. LluTonmormyeckre OCHOBBI MOHOTHOPHUIHOTO CKpelIuBaHus. ['HmoTe3a 4HCTOTHI
ramer.

AHanmuzupyromiee  ckpenuBaHue.  [[poMeXyTOYHBI ~ XapakTep  HacJEJOBaHMS.
Pacuiennenue npu3HakoB Npy HEMIOJTHOM JTOMUHUPOBAHHH.

JluruOpugHoe cKpeumuBaHue. TpeTuid 3akoH MeHaens — 3aKOH HE3aBHCHUMOTO
HacJe0OBaHUs MpU3HaKoB. L{uTomornueckrie OCHOBBI JUTHOPUIHOTO CKPEIIUBAHMSL.

CuerienHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnieHHOe Hacle10BaHue
I€HOB, HAPYILIEHHE CLETUICHUS] MEX 1y FT€HaMH. XPOMOCOMHAs TEOPHUS HACIIEICTBEHHOCTH.

I'enetuka mosia. XpoOMOCOMHBIA MEXaHU3M ONPEICIICHHS M0ja. AYTOCOMBI U IOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHblil moj. ['eHeTudeckass CTPYKTypa IMOJOBBIX
xpoMocoM. HacrienoBanue Npu3HaKoB, CLETVIEHHBIX C MTOJIOM.

l'enotun kak nenoctHas cucreMa. [lnefioTponusi — MHOXXECTBEHHOE JEWCTBUE TEHA.
MHoXecTBeHHbIN ajuienu3M. B3auMozeilcTBue HeasleNbHbIX T'€HOB. KOMIIJIEMEHTapHOCTD.
Onucras. [lomumepusi.

['eHeTnueckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, JKUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3HOJOTMYECKUX MPOIIECCOB, MOBEACHHS U KOTHUTUBHBIX QyHKIMH. ['eHeTHuecKne MexaHu3Mbl

CI/IM6I/IOFCHC33, MEXaHU3Mbl B3aUMOJICHCTBUSA «XO35UH — napasum™» U «XO35UH — MI/IKp06I/IOM)).



I'eHeTnyeckue acneKThl KOHTPOJISI M U3MEHEHUS HACJICICTBEHHOW MH(GOPMAIMHN B MOKOJICHUSIX
KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

[Toptpersr: I'. Mennens, T. Mopran.

Tabmuuer u cxemsl: «llepBbiii 1 BTOpOii 3aKoHBI Menaens», «Tperuii 3akoH Menpaemns»,
«AHanu3upymlee ckpenuBanue», «HenonHoe nomunnpoBanuey», «CLemyieHHOE HAacleI0BaHUe
MIPU3HAKOB y JIpo30¢uibly, «['eHeTuka nonay, «Kapuortun yenosekay, «Kapuotun apo3opuiibn,
«Kapuotun ntuue», « MHOKECTBEHHBIN AJIIENU3M», «B3auMo1eiCTBUE TEHOBY.

OGopynoBaHue: MOJAETH JJIA IEMOHCTPAIIMM 3aKOHOB €IMHO00pa3us THOPUIOB TIEPBOTO
MOKOJIEHUSI U PACIICIICHUs TPU3HAKOB, MOJIENb JUIsl JEMOHCTPAIIMH 3aKOHA HE3aBUCHMOTO
HacJeI0BaHUs MPU3HAKOB, MOJIENb JUIsl IEMOHCTPAIIMH CIETIJIEHHOTO HACIEOBAHUS MPU3HAKOB,
CBETOBOM MUKPOCKOII, MUKpoTipenapar: «Jlpo3oduiay.

IIpakTuyeckass padora «/3ydeHune pe3ynbTaTOB MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
TPO30(UITBD».

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUTHOTO CKPEIIMBAHUS Y
TPO30(UITBD».

Tema 13. 3akoHOMEpPHOCTH H3MEHYHUBOCTH

B3aumopeiictBue reHoTuna W cpenasl npu (GopMmupoBaHHH (GeHoTHma. M3MEHYUBOCTH
npu3HakoB. KauecTBeHHbIE M KOJWYECTBEHHbIE NPU3HAKUM. BuIpl  U3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHass U3MeHYUBOCTh. Poiib cpeabl B (opmupoBaHuHM MOIUGUKAIHOHHON
u3MeHunBocT. HopMma peakuuu npusHaka. BapuanmoHHbINH psii M BapuanuoHHas kpuBas (B.
Horanncen). CoiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'enoTunuyeckas W3MEHYMBOCTh. (CBOHCTBA T'€HOTUIIMYECKONM W3MEHYMBOCTU. Bujbl
TeHOTUITNYECKO U3MEHYUBOCTU: KOMOMHATUBHASI, MyTallMOHHASI.

KomMOunaTtiBHas U3MEHUYMBOCTh. Mel03 M MOJIOBOM MpPOIECC — OCHOBa KOMOMHATHUBHOM
W3MEHUYUBOCTH. POjb KOMOMHATHBHOIM M3MEHYMBOCTH B CO3JJAHUH T'€HETHYECKOTO Pa3Ho00pas3us
B IpeJieNnax 0JHOrO BUAA.

MyranyoHHass M3MEHYUMBOCTh. Buabl MyTanuii: Te€HHbIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrnoHTaHHbIE W WHAYLUPOBAHHBIE MYyTalUU. SiepHble W LMUTOIJIA3MATHYECKUE MYTallUH.
Comarnueckre W MOJOBble MyTauuu. [IpuunHBI BOZHUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BIIUSIHME HA OpPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO Ipolecca. 3aKOH TOMOJIOTMYECKHX
psgoB B HacnenacTBeHHOW wu3MeHunBoctd (H.W. BaBunoB). BresnepHas HM3MEHUHMBOCTh U

HaCJICACTBECHHOCTD.



Onueenemuka u NUCCHOMUKA, POIb INUSEHEMUYECKUX (AaKmMopos 6 HACIe008aHUU U
UBMEHYUBOCMU PEeHOMUNUYECKUX NPUSHAKO Y OP2AHUZMOB.

JdeMoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Moranucen, H. 1. Bapuios.

Tabmuielr 1 cxembl: «Buapl HM3MEHUMBOCTHY, «MoauduKanvoHHAs HW3MCHUHUBOCTHY,
«KoMOuHaTHBHAS I3MEHYHBOCTEY, «Meio3y, «OrmiogoTBoperuey, «I eHeTnyeckue 3a001eBaHUS
4eJ0BeKa», « BUbl MmyTanuii».

O6GopynoBaHue: >KMBbIE U TepOapHbIC SK3EMIUIIPHl KOMHATHBIX PACTEHUH, PUCYHKHU
(dboTorpadun) >KMBOTHBIX C PA3IMUYHBIMU BUJAMU U3MEHYUBOCTH.

JladbopaTtopnas  padora «lccnegoBaHue  3aKOHOMEPHOCTEH  MOJIU(UKAITMOHHOM
W3MEHYHMBOCTH. [loCcTpoeHNE BApUAIIMOHHOTO psAJia U BAPUAIMOHHO M KPUBOI.

IpakTHyeckas padora «Mytaruu y 1po30¢Guisl (Ha TOTOBBIX MUKpPOIIpENaparax).

Tema 14. I'eHeTHKA YeJiOBEKA

Kapuotun denoBeka. MexayHapoJHas MporpamMma HCCIEIOBAHUS T€HOMa 4YeJOoBEKa.
MeToapl M3ydeHHs] TEHETUKH YeJIOBEKAa: T€HEATIOTHYeCKUi, OJU3HEIOBBIN, ITUTOTeHETHYCCKUN,
MOMYJIALIMOHHO-CTaTUCTUYECKUN, MOJIEKYIsIpHO-TeHeTnueckuii. COBpPEMEHHOE OIpeAesiCHue
TFE€HOTHIA: IOJJTHOTEHOMHOE CEKBEHUPOBAHUE, FTEHOTUIIMPOBAHKE, B TOM 4Hcie ¢ momombto [TI[P-
aHanuza. HacnencrBennsie 3a00sieBaHus yesnoBeKa. | eHHbIE U XpOMOCOMHBIE O0JIE3HU YeIOBEKa.
bone3nu c¢ HacneACTBEHHOW NPEeApacHOIOKEHHOCThIO. 3HAYEHUE MEAUIMHCKONW TeHETHUKH B
MPEeIOTBPAIIEHUH U JICUEHWU TIEeHETHYEeCKHX 3a00JIeBaHUU YeloBeKa. MeauKO-TeHETHYEeCKOoe
KOHCY/bTHpOBaHue. CTBOJIOBBIE KIETKU. [IOHATHE «T€HETUYECKOTO IPy3a». DTHUYECKUE aCIIEKThI
UCCIIeIOBAaHUI B 00JIACTH peJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK.

I'enetnyeckue (PakTOphl MOBBIIIEHHON YYBCTBUTEIBHOCTH YEIOBEKa K (DU3UYECKOMY H
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeabl. ['eHeTnuyeckas IpeapacrosoKeHHOCTh
YEJIOBEKa K MaTOJIOTUsM.

JdeMoHcTpanun

Tabmuipr u cxemsl: «Kapuotun denoBeka», «MeToIbl W3Y4YEeHUS TEHETUKU UEIOBEKay,
«['eneTnueckue 3a00eBaHUs YEIOBEKAY.

IpakTHyeckas padora «CocTaBieHHE U aHATIU3 POJAOCIOBHOM.

Tema 15. Cesiekuusi OpraHu3mMoB

JlomecTukanuss M celekius. 3apoXACHUE CEJNeKIUMU W JoMmecTukauuu. Yuenue H. WM.
BasuioBa o LleHTpax mpoucxoxkaeHus U MHOTooOpa3us KylIbTYpPHBIX pacTeHuil. Ponb cenexuuu

B CO3aHHUU COPTOB paCTCHI/Iﬁ U IMOpPOo A ’)KUBOTHBIX. COpT, nopozaa, miraMm. 3aK0H rOMOJIOTTYECKHUX



psAIOB B HacleACTBeHHOU m3meHuuBocTH H. M. BaBuiioBa, ero 3HadeHue i CEJIEKLIMOHHOU
paboTHI.

Mertoap! ceneKunoHHOM paboThl. VIcKyccTBEHHBIN OTOOP: MAacCOBBIM M MHIMBUAYATbHBIN.
Dranbl KOMOWHAITMOHHOHN ceyieknuu. VcmpiTaHue MpOW3BOAMTENCH 1O MOTOMCTBY. OTOOp M0
TEHOTHITY C TOMOIIBIO OIICHKH (PEHOTHUIIA TIOTOMCTBA M OTOOP 10 TEHOTHUITY C IOMOIIBIO aHAITN3a
JHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ[ CEJICKIMOHHOW paboThl. PamuanvoHHBIA U
XMMHMUYECKUH MyTareHe3 Kak MCTOYHMK MYTallUd Yy KYyJAbTYpHBIX (OpPM OpraHU3MOB.
Hcnonb30BaHne TeHOMHOTO pelakTHPOBaHMsI U MeToJI0B pekoMOnHaHTHBIX JIHK ans nomyyenust
HCXOJIHOTO MaTepuaa JJisl CEIeKIUN.

[lonyuenne mnonuruionnoB. BuyrpuBuaoBas rulOpuansanus. bauzkopoacTBeHHOE
CKpelllMBaHue, WK UHOpUauHT. HepoacTBeHHOE CKpeluBaHue, Wik ayTOpuauHr. ['etepo3uc u
ero mpuuuHbl. Mcmonp3oBanune reTepo3uca B - cenekiuu. OtnanéHHas TUOpHUAN3AIUSL.
[Ipeononenne Oecronus MEXBUAOBBIX THOpUAOB. JlOCTHMXKEHHSI CeNEeKIMHU pacTeHUd u
KUBOTHBIX. «3€1EHaAs pegoNOYUALY.

CoxpaHeHHe W U3YYEHHE TI'€HETHYECKHUX PECYpPCOB KYJIBTYPHBIX PACTEHHM U MX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMCTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U YnpaeieHue 2eHemuyecKUMU pecypcamu celbCKOX03AUCMBEHHbIX U NPOMbICIOGbIX
HCUBOMHBIX 8 YEJIAX VIYUULeHUSI CYWEeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, JUHUL U KPOCCO8, 8
MOoM Yucie ¢ NPUMEHeHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCTIe008aHULL, Nepedosblx udel u
NnepcneKmuBHbIX MexHOI02Ul.

JdemoHcTpauuu

[Toptpetsr: H. . BaBunos, M. B. Muuypun, I'. [{. Kapneuenko, I1. II. JIykbsinenxo, b. JI.
Acraypos, H. bopnoyr, /I. K. benses.

Tabmuist 1 cxembl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyJabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PsIIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «METOIbl CeleKUun»,
«Otnanénnas rudbpuanzanusy, «MyrtareHes3y.

JlabopaTopHasi pa6ora «/I3yueHue COpTOB KyJAbTYPHBIX PACTEHUW U MOPOJ TOMAIIHUX
YKUBOTHBIX».

JlabopaTopHas padora «/3yueHne METOJIOB CENEKIIUN PACTEHUI.

IIpakTnueckas padora «lIpuBuBKka pacTeHni».

Jkckypeusi «OCHOBHBIE METOJbI M JIOCTMIKEHHUS CEJIEKIIMM PacTeHUH M KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, MJIEMEHHYI0 (epMy, COPTOUCHBITATENbHBIH y4acTOK, B TEIJIMYHOE

X034HCTBO, B JIAOOPATOPHUIO arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».



Tema 16. buorexHo10rusi 1 CHUHTeTHYeCKAast OMOJI0T U

OOBeKTHl, HCHOJb3yeMble B OHOTEXHOJIOTHMH, — KJIETOYHBIE M TKAHEBbIE KYJIbTYPHI,
MUKPOOPraHU3MBI, WX XapakTepuCTHKa. TpaauluoHHAas OMOTEXHOJOTHA: XJeOomeueHue,
MIOJIy4YE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. Mukpoouonornyeckuii cuate3. OObeKThbI
MUKPOOHOIOTUYECKUX TeXHOIOTUH. [Ipon3BoACcTBO Genka, aMMHOKUCIIOT U BUTAMUHOB.

CozlaHue  TEXHOJIOTMH M MHCTPYMEHTOB  LIEJICHANPABICHHOIO  W3MEHEHUs U
KOHCTPYMPOBAHHUSI T€HOMOB C LIE€JIbIO MOJIYYEHUsI OPraHU3MOB U MX KOMIIOHEHTOB, COJIEPKaIlINX
HE BCTpevarourecs B Npupojie OMOCUHTETUYECKHE MTYTH.

Kiterounas unxeHepus. MeToJbl KylbTypbl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTtnueckass rudpuamsanus U comaTuyeckuil sMmOpuoreHes. lcmonb3oBaHue
TatiOuJI0OB B CEJIEKUUU pacTeHuil. [lonyuenue MoHOKIOHANbHLIX awmumen. Hcnonv3oeanue
MOHOKIIOHANbHBIX U NONUKTOHATILHBIX aHmumen 8 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PekoHcTpyKIus AHLEKIETOK U KIIOHUPOBAaHUE KUBOTHBIX. METO 1 TpaHCIUIaHTALIUU SA€P KIETOK.
Texunonocuu  0300poénenus,  KyIbMUBUPOGAHUS U  MUKDOKIOHANLHO2O — PASMHONCEHUS.
CeNbCKOXO3AUCTNEEHHBIX KVIbIMYD.

XpoOMOCOMHAasi ¥ TeHHasl UHKeHepusi. MICKyCCTBEHHBIM CHHTE3 reéHa U KOHCTPYMPOBAHHUE
pekomOunantHeXx JIHK. Cozoanue mpanceennvix opeanuszmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OATHYECKHE MpoOJeMbl TEeHHOU
VHXEHEPUH.

Menununckue 6unotexnosnoruu. [loctreHomuas nudposas meaunuHa. [TIP-auarnoctuka.
MeTa00I0MHBIHM aHaNKN3, FTEHOLIEHTPUYECKU aHAIN3 MPOTeoMa YeJI0OBeKa J1JIs OLICHKU COCTOSIHUS
ero 3710poBbs. Mcrosb30BaHue CTBOJIOBBIX KJIETOK. TapreTHas tepanus paka. 3 D-6nounxenepus
Ui pa3paboTKH (hyH/IaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3JaHUS KOMITJIEKCHBIX
TKaHeW COYeTaHHEM TEXHOJIOTUH TPEXMEPHOro OMONPUHTUHTA U ckadOoNIUHTa ISl pelIeHUS
3a/1a4 NEePCOHAIM3UPOBAHHON METULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 00ecredeHus: KOMOMHUPOBAHHON 3alllUThl OT
Bo30yauTeneit OPBU, ycraHoBieHHE MOJIEKYISPHBIX MeXaHU3MOB (yHkuuoHupoBanus PHK-
COJIep>KalIuX BUPYCOB, BBI3BIBAIOIINX 0CO00 OMACHBIE 3a00JIEBAHUS YEIIOBEKA U )KUBOTHBIX.

JdeMoHcTpanuu

Tabmumet u cxembl:  «Vcrmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MPOU3BOJICTBEY, «KilerouHas unxeHepus», « 'eHHass HHXXEHEPUs».

JlaGopatopHas padora «/3yueHre 0ObeKTOB OMOTEXHOJIOTHUI.

HpaRanecxaﬂ pa60Ta «HonyquI/Ie MOJIOYHOKHUCJIBIX ITPOJYKTOB).



IKcKypenst «buoTexHosorus — BaKHeiias npou3BOIUTENbHAs CUIIa COBPEMEHHOCTH (Ha

OUMOTEXHOJIOTUYECKOE IIPOU3BOICTBO)».

11 KJIACC

Tema 1. DBOTOIIMOHHAA OUOJIOTHSL.

[TpeanochlTkn BOZHUKHOBEHHUS HBOJIIOIMOHHONW TEOPUU. DBOJIOIMOHHAS TEOpUS M €€ MECTO B

O6uosnorun. BivsHue 3BOJIOLMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HAYK.

CeugerensctBa 3BoIONMU. [laneoHTonOrMUYECKHE: MOCIENOBATEIBHOCTh MOSIBICHHUS BHUIOB B
MaJI€OHTOJIOTUYECKOW JIETOMHUCH, Tepexoanble ¢opMmbl. buoreorpaduueckue: cxoacTBo u

pasznuuue dhayd u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOJIOTMYECKHe: CXOJICTBA U pa3ivuus HSMOPUOHOB pa3HbIX BHJIOB MO3BOHOYHBIX.
CpaBHUTENBHO-AaHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHbIE, PYIUMEHTApHbIE OPIaHBI,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKUE: CXOJCTBO MEXAaHU3MOB HACJIEJICTBEHHOCTH U

OCHOBHBIX METab0IMYECKUX MTyTEeH Y BCEX OpPraHU3MOB.

OpomononHast Teopust Y. Jlapsuna. [Ipeanochuiku BOZBHMKHOBEHUA JapBUHM3Ma. [[BroKymue
CHJIBI SBOJIIOIIMH BUAOB 10 JlapBuHY (M30bITOYHOE Pa3MHOKEHHE MPU OTPAaHUYEHHOCTH PECYPCOB,

HeonpeaeéHHas U3MEHYHBOCTh, 00pb0a 3a CyIIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD).
Cunrernueckas Teopus sBosonun (CTD) u €€ 0CHOBHBIC MMOJI0KEHHUS.
MuxkposBosrorus. [lomyssius kak equHuIa BUAa U 9BOIOLUH.

JBuxkymue cuibl ((akTopbl) HBOJIOLMM BUAOB B MpHpoae. MyTalMOHHBIA Tpolecc |

KOMOMHATHBHAs U3MEHYUBOCT. [lonmynsiinoHHbIe BOJIHBL U Apeiid reHoB. M3omauus 1 Murparus.
EctecTBeHHbI 0TOOp — Hanpapisttonuil Gpakrop BooIHH. OPMBI €CTECTBEHHOIO 0TOOPA.

[Tpucnoco6aeHHOCTh OPraHU3MOB KaK pe3yiapTaT 3BodIONMH. IIpuMmepsl mpucnocoOneHuil y

OpraHu3MoOB. ApOMOp(l)O?»BI N Uano-agalrTalu.

Bun wu  Bunoo6OpazoBanue. Kpurepuu Buma. OcHoBHble (OpMBI  BHJI000pa30BaHUS:

reorpaguiecKkoe, IKOJIOTHIECKOE.



MaxkpoosBomtorius.  PopMmbl  IBOJIONUM:  (HUIETUYECKas, IUBEPreHTHAas, KOHBEPIEeHTHAs,

napajuiensHas. HeoOpaTuMoCTh SBOJTIOIIHHL.

[IpoucxoxaeHue OT HecHeUaIM3UPOBAaHHBIX TpenkoB. [Iporpeccupyromas crenuain3aus.

AnanTtuBHas paguaunus.
JleMoOHCTpanuu:

[Hoptpetst: K. Jlunneint, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, D. I'exkens,
®. Mromiep, A. H. Ceseprios.

Tabmuipl u cxembl: «Pa3BuTHEe OpraHuyeckoro mMupa Ha 3emiie», «3apoAbIIIN MO3BOHOYHBIX
AKHUBOTHBIX», «ApxeonTepukcy, «PopMel O0pBHOBI 3a CyllecTBOBaHHE», «EcTecTBEHHBINH 0TOODPY,
«MHoroo0pa3ue CcoOpTOoB pacTeHuit», «MHorooOpa3zue mOpojJ KUBOTHBIX», «llomymsiumy,
«MyTalMoHHas U3MEHYUBOCTBY, «ApomMopdo3sl», «Manoanantauumn», «O0mas aereHepanus»,
«Bmxymue cuibl sBosonuny, «Kapra-cxema mapuipyra myremectsus Y. Jlapsunay, «bopbba
3a CYIIIECTBOBaHUEY, «IIpucnoco6yieHHOCTh OpraHu3MOBY, «['eorpaduueckoe

BH1I000pa3oBaHue», « IKOJOTUUECKOE BUI000PA30BAHUE.

O6opynoBaHue: KOJUIEKLIHS HACEKOMBIX C Pa3IMUHBIMH THIIAMH OKPACKH, HA0OP IJIOJ0B U CEMSH,
kosutekuusi «lIpuMepsl 3allMTHBIX MPHUCIOCOONEHUH Yy >KUBOTHBIX», MoJelb «OCHOBHbIE

HaITpaBJICHUA 5BOJIIOLIN, 00BéMHas MOACTb «CTpOGHI/Ie TOJIOBHOT'O MO3ra IO3BOHOYHBIX)).

buoreorpaduueckas kapra Mupa, KoJuieKus «@opMbl COXPaHHOCTH MCKOMAEMbIX dKUBOTHBIX U
pactenuii», monenb anmumkauus «llepekpéct xpomocom», BiaxHble MpemnapaThl «PaszBurue
Hacekomoroy», «Pa3Burtue nsarymku», Mukpomnpenapar «Jlpo3oduna» (Hopma, myranuu Gopmbl

KPBUIbEB U OKPACKH TEJA).
JIaGopaTopHble U MPaKTUYECKHE PAOOTHI:
JIaboparopnas padota Ne 1. «CpaBHeHHE BUIOB 110 MOPPOIOTHUIECKOMY KPUTEPHUIOY.

JIaGopatopHas pabota Ne 2. «Onucanue npucnocoOIEHHOCTH OpraHu3Ma U €€ OTHOCUTEILHOTO

XapaxkTepay.
Tema 2. BO3HUKHOBEHHUE U pa3BUTHUE )KU3HU HA 3eMIIE.

I[OHE[y‘IHLIC MMPEACTABJIICHUA O 3apOKIACHUU KHU3HU. HayLIHLIC T'UunoTE3bl BO3BHUKHOBCHHA KHU3HH
Ha 3emie: abuoreHes u MaHCIICpMHUs. XuMHUecKass SBOJIOLHS. AOWOreHHBIA CHUHTE3

OpraHn4eCKuX BCUICCTB U3 HCOPraHNYICCKHUX. 3KCHepI/IMeHTaJ'ILHOC MOATBCPIKACHUC XUMHYECKOMN



sBosroniy. HauanbHele aTansl Onosiornyeckoit asostonuu. ['unoreza PHK-mupa. @opmuposanue
MEMOpaHHBIX CTPYKTYp M BO3HHUKHOBEHHE NPOTOKIETKH. [lepBble KIETKHM M HMX 3BOJIOIUSL.

@opMHUPOBaHNE OCHOBHBIX I'PYIIII )KMBBIX OPraHU3MOB.

PazBurtue xxu3Hu Ha 3emuie no spam u niepuoaam. Karapxei. Apxelickasi U mpoTepO30HcKas IpBbl.
[Taneo3oiickast 3pa U e€ mepuoabl: KeMOPUUCKHI, OPJAOBUKCKHUM, CHIYPUUCKHUH, ICBOHCKHUU,

KaMEHHOYT OJIbHBIN, IIEPMCKHIA.
Me3so3oiickas 3pa U €€ MepHoJIbl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.
Kaiino3oiickas spa u €€ nepuoapl: MaJI€OreHOBbI, HEOT€HOBbBIN, AaHTPOIIOT€HOBBIM.

XapakTepucTUKa KiIuMaTa M TeoJOTUYeCKHX IMpoueccoB. (OCHOBHBIE ATambl 3BOJIOLUU
PacCTUTENBHOTO U )KUBOTHOTO MHpa. ApoMop(o3bl y pacTeHU U )KUBOTHBIX. [losiBieHue, pacuBeT

Y BBIMHPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHU4YCCKOIo MHpa KaK OTPaXKCHHUE DBOJJIIOLIUH. OCHOBHBIC CUCTEMAaTHUYCCKHE rpynibsl

OpraHU3MOB.

DBOJIONMS YEJIOBEKAa. AHTPOIOJIOrMS Kak Hayka. Pa3BuTue mpencraBieHUd O MPOUCXOKICHUN
yenoBeka. MeToapl n3ydeHus aHtpororeHeza. CXoaCcTBa M paziuyMs YelOBEeKa U KUBOTHBIX.

CucreMaTH4YeCKOE IT0JIOKEHHE YCJIOBCKA.

JBuxymue cuibl (pakTopbl) aHTponoreHe3a. HacnencTBeHHass H3BMEHYUBOCTD U €CTECTBEHHBII

otOop. Ob1ecTBeHHBIN 00pa3 )KU3HU, U3TOTOBJICHUE OPYAUM TPY/a, MBIILICHUE, PEYb.

OCHOBHBIE CTaJIMM M BETBU DBOJIFOIIMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBek ymenbiii, YenoBek
npaMoxosamuii, YenoBexk HeaHlepTaabCckui, YemoBek pa3zymHbii. Haxolnku ucKomaembIx
OCTaTKOB, BpeMs CYILIECTBOBaHHs, 00JACTh pacnpocTpaHeHUs, 00bEM TOJIOBHOIO MO3ra, oopas

JKU3HU, Opyausi.

UYenoBeueckue packl. OcHOBHbIE OoOJbIIME pachl: €BpoleouaHas (eBpa3uiickas), HErpo-
aBcTpajouaHas  (9KBaTOpHalibHAas), MOHTOJOWAHAs  (a3WaTCKO-aMepuKaHckas). YUepTsl
MPUCTIOCOOIEHHOCTH MPEICTAaBUTENEH YETIOBEUECKUX Pac K YCIOBUSIM CyIlleCTBOBaHUs. EquHCTBO

4eJI0BEYECKHUX Pac.
Kpuruka pacuzma.

JleMoHCTpanuu:



[Hoptpetsr: @. Peau, JI. [lactep, A. U. Onapun, C. Munep, I'. FOpu, Y. JlapBus.

Tabnuue! u cxembl: «Bo3HukHOBeHNEe COTHEYHOH cUCTEMBIY, «Pa3BUTHE OPraHUYECKOTO MUPAY,
«PactutenbHas knerkay, «KuBoTHas kinetkay», «lIpokapumornueckas kietka», «CoBpeMeHHas
CHUCTEMa OpPraHM4ecKoro Mupa», «CpaBHEHHE aHATOMUYECKHMX YEpPT CTPOCHHUS YeJIOBEKa U
94eJI0BEKOOOPa3HbIX 00e3bsiH», «OCHOBHBIE MeECTa MAJICOHTOJIOTHYECKUX HAXOJOK IPEIKOB
COBPEMEHHOTO 4YelloBeKay, «llpeBHeumue roan», «peBHue moau», «llepBeie coBpeMeHHBbIE

JIIO A1), «YenoBeueckue pace».

Ob6opynoBanue: Mymspku «IIpoucxosxaeHne yenoBekay (OI0CTHI aBCTPATONUTEKA, TUTEKAHTPOTIA,
HeaHJepTaliblla, KPOMAaHbOHIIA), CIENKU WIM HW300paKeHHUs] KaMEHHBIX OPYAUN MEepBOOBITHOTO
yeloBeka (KaMHHM-UOTIEpHI, pyOusia, ckpeOsia), TE€OXPOHOJOTHYECKas TaOnuIa, KOJIJICKIIHS

«(DOpMI)I COXpaHHOCTHU UCKOIMACMbIX JKUBOTHBIX U paCTeHI/II\/’I».
JlaGopaTopHble U MPaKTUYECKHE PaOOTHI:

[TpakTtuueckass pabora No 1. «M3ydeHHe HCKOMAaeMBIX OCTATKOB PACTEHUN M IKUBOTHBIX B

KOJIJICKIHUAX».

DOKCKypcHsi «DBOJIIOIUS OPraHMYECKOTO MHpa Ha 3emiie» (B E€CTECTBEHHOHAYYHBIM WIIH

KpaeBeIUECKHI MY3€ei).
Tema 3. OpranusMel U OKpyKaromias cpesa.

DKOoJIOTHS KakK HayKa. 3az[atn/1 H pas3aciibl 3KOJIOTHUH. MeTOI[BI OKOJIOTHYCCKUX HCCHCHOBaHHﬁ.

DKOJIOTHYECKOE MHPOBO33PCHHUEC COBPEMCHHOI'O YCJIOBCKA.

Cpe,Z[BI obuTaHusg OpraHu3MoOB: BOJHasd, Ha3¢MHO-BO3AylIHAA, IIO4YBCHHAas,

BHYTPHUOPTraHU3MEHHASI.
Dkonorudeckue pakropsl. Knaccudukarms sxonorndeckux Hakropos:

a6I/IOTI/ILICCKI/IC, OHMOTHYECKHE U AHTPOIIOI'CHHBIC. HeﬁCTBHG SKOJIOI'MYCCKUX (1)aKTOp0B Ha

OpraHHu3MBlI.

AOuoTHYecKue (baKTopBII CBCT, TEMIICpaTypa, BJIA’)KHOCTD. (DOTOHepI/IOI[I/BM. HpI/ICHOCO6J'IeHI/I$I

OpraHu3MoB K JIEHCTBUIO a0MOTUYECKUX (I)aKTOpOB. buonorunuyeckue PUTMBI.

buotuueckue (baKTopBI. Buapr OHMOTHUYECKUX B3aUMOACHCTBHUM: KOHKYPCHIUA, XUIIHUYCCTBO,

CUMOHMO3 U ero (I)OpMBI. HapaBI/ITI/BM, Koomnepanusa, MyTyajinu3dmM, KOMMCHCAJIIN3M (KBapTI/IpaHCTBO,



HaXJICOHMYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HAYCHHE OUOTUYECKUX B3aUMOJICHCTBUHN s

CYIICCTBOBAHHA OPraHu3MOB B ITPUPOJHBIX COO6H.[CCTB21X.

OKOJIOTUYECKHE XapaKTCPUCTUKH MOITYJIAINH. OCHOBHBIC IIOKA3aTEIIN MOMmyJIAIun: YUCIICHHOCTD,
INIOTHOCTb, pPOXAACMOCTb, CMCPTHOCTb, IPUPOCT, MUT'paALUA. I[I/IHaMI/IKa YUCJICHHOCTHU

MOMYJISIUY U €€ PeryIsiusl.
JlemoHCcTpanmu:
[Toptpertsl: A. I'ymGonpar, K. @. Pynbe, O. ['ekkens.

Tabmuipsl u cxembl: kapta «lIpuponanbie 30HBI 3emun», «Cpeapl OOMTaHUS OPraHU3MOBY,
«Dotonepuoguzmy», «llomymsiuum», «3aKOHOMEPHOCTH pOCTA YHUCIEHHOCTH MOMYJISILIUU

uHpy3opuu-Tydenbkny, «llumessle nenm».
JlaGopaTopHble U MPaKTUYECKHE PaOOTHI:

Jlabopatopuast padora Ne 3. «Mopdonorudeckue 0COOCHHOCTH PACTEHWU W3 Pa3HBIX MECT

oOUTAHU.

JlabopaTtopnas pabota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.
[Tpaktrueckas padota Ne 2. «[Toacdér mIOTHOCTH MOMYJSALUA pa3HBIX BUJOB PACTCHHIN.
Tema 4. Coo01iecTBa v KOJIOTMYECKUE CUCTEMBI.

CooOmiectBo opraHuzMoB — OuoneHo3. CTpyKTypsl OMOIIeHO3a: BHA0BAasi, MPOCTPAHCTBEHHA,

Tpoduueckas (rumieBas). Buabi-nomuaanTel. CBs3u B OHOIICHO3E.

Dkonoruueckre cucreMmbl (9kocuctemsbl). Ilonstue 00 53KocucTeMe U OHOrEOIIEHO3E.
OyHKIMOHANBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOIYLUEHThl, KOHCYMEHTBI, PEIyLIEHTHI.
KpyroBopoT BemliecTB M MOTOK 3HEPrHH B dKocucTeMe. Tpoduueckue (MUILEBHIE) YPOBHHU
skocuctembl. [lumeBbie menu u cetu. OCHOBHBIE IOKa3aTelW 3KOCHUCTEMBI: OHoMacca,
MPOIYKIHS. DKOJOTUYECKHE MHPAMUIbL: TPOAYKIIUH, YUCICHHOCTH, OuomMaccel. (CBolcTBa

OKOCHUCTEM: yCTOI\/’I‘-II/IBOCTB, caMoperyJrsinus, pa3BUTHC. CYKHCCCI/IH.

IIpupoaHble  JKOCHUCTEMBI. OKOCHCTEMBI O03€p M pPEK. OKOCHUCTEMa XBOWHOIO WM

IMAPOKOJIUCTBCHHOI'O JIECa.

AHTpOHOFCHHBIC 9KOCHUCTCMBI. AFpOBKOCI/ICTeMBI. yp603KOCI/ICTCMLI. buonorunyeckoe wu

XO035MCTBEHHOE 3HAUCHUE ArpooKOCUCTEM U yp603KOCI/ICTCM.



buopaznooOpasue kak (akTop ycTOWYMBOCTH dKocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO

pa3zHooOpa3us Ha 3emuie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuibl, coctaB u cTpykrypa 6uocdepsl. XKusoe
BemectBO W ero  QyHkmuu. OcobeHHOCTH Omochepbl Kak TI00aTbHOW 3KOCHUCTEMBI.

JlnHamugeckoe paBHOBECHE B 0OpaTHas CBsi3b B Onocdepe.

KpyroBopoTsl BelecTB 1 OMOre0XMMHUECKHE LIUKIIbI AJIEMEHTOB (YIJIepo/ia, a30Ta). 30HAIbHOCTh

o6unocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UenoseuectBo B Ouochepe 3emiin. AHTpOINOTEHHbIE M3MEHEHHs B Ouocdepe. [nmodanbHbIe

9KOJIOTHUECKUE TPOOIIEMBI.

CocymecTBoBaHHEe TpUpoAbl W denoBedecTBa. CoxpaHeHHe OHMOpa3zHOOOpaszus KaK OCHOBA
ycroitunBoctr 6nocdepsl. OCHOBA pallMOHAIFHOTO YIPABICHHS MPHPOTHBIMU pECypcaMH B UX

ucnoJib30Banue. JloCTiKeHus: OMOJIOTHH U OXpaHa MPUPO/IbI.
JleMoHCTpanuu:
[Toptpetsr: A. [Ix. Tencau, B. H. Cykaués, B. U. Bepnanckuid.

Tabmuubr u cxembl: «l[lumeBsie 1enm», «buoreHo3: coctaB u cTpykrypay, «lIpupoansie
coobmectBa», «llenu mnutanua», «Ikonoruueckas nupamunaay, «buochepa u uenosexy,
«DQKocucTeMa MUPOKOJIUCTBEHHOTO Jiecay, « IKOCUCTEMa XBOMHOTO Jieca», «buoienos Bojoémay,
«ArponieHo3», «lIpumepHbIe aHTPONOT€HHBIE BO3JCUCTBUS Ha TNpUPOAY», «Baxueniine
WCTOYHUKU 3arpsi3HEHUs] BO3JlyXa U TPYHTOBBIX Boay», «llouBa — BaxkHeiIas cOCTaBISAOIIAs
ouoctepsr», «Daktopel gerpagauuu  nouBy», «IlapHukoBbiii  3ddekr», «DakTOpPbI
PaZMo0aKTUBHOTO 3arpsi3HeHus 6uocheps», «Oomas ctpykrypa 6uocheps», «Pacnpocrpanenue
XKU3HU B Omocdepe», «O30HOBBIN dKpaH O6uocheps», «KpyroBopoT yriepona B O6uochepe»,

«KpyroBopot a3zoTa B IpuUpoae».

O6opynoBanue: Mojenb-aninKanus «TunuyHble OHOLIeHO3bD», Tepbapuil «PacturenbHbIE
coobmiecTBa», Koyuiekuuun «buoreHos», «BpeauTenu BaXKHEUIIUX CENbCKOXO3SHCTBEHHBIX
KYJIbTYp», TepOapuu U KOJUIEKIMM PACTEHHH W JKUBOTHBIX, MPHHAJICKAIINE K Pa3HBIM
9KOJIOTHUECKUM Tpymmam ofgHoro Buaa, Kpacnas kuura Poccuiickoit denepanuu, n3o0paskeHus

OXpaHsAEMbIX BUIOB paCTeHI/Iﬁ " J)XUBOTHBIX.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O BUOJIOT U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIPOrpaMM CpeIHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NTUYHOCTHBIX pe3yJIbTaTOB OCBOCHHUS MPOTPAMMBI 10 OMOJIOTHH BBIJICICHBI
CIIEIYIOIIME  COCTABJIAIOIIME: OCO3HAaHHWE OOYYaIOUIUMHUCS  POCCHUHCKOM  IpakJaHCKOU
UJEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIBHOCTH U CaMOOIpEAETIEHUIO,
Haiuyue momusayuu K OOYyUEHUIO OWOJOTHM, yeleHanpasieHHoe pa3eumue BHYTPEHHUX
yOeXIeHUI JIMYHOCTH Ha OCHOBE KITIOYEBHIX IIEHHOCTEH M MCTOPUYECKUX TPAJAULUN Pa3BUTHS
OMOJIOTUYECKOTO 3HAHUS, 20MOBHOCMb U CHOCOOHOCHb O0ydYalOIUXCS PYKOBOJCTBOBATHCS B
CBOCW  NIESITETHHOCTH  IICHHOCTHO-CMBICJIOBBIMHA  YCTAaHOBKaMH, TPUCYIIUMH  CHUCTEME
OMOJIOTMYECKOTO0  OOpa30BaHUS, Haluuue NpPaABOCO3HAHUs  DKOJOTHUECKOM  KYJIbTYpBI,
CnocoOHOCMU cMAasumy 1€ U CTPOUTH )KU3HEHHBIE TJIaHBI.

JIM4HOCTHBIE pPe3yabTaThl OCBOCHHS MPOTPaMMbl IO OMOJIOTHH JIOCTUTAIOTCA B €IUHCTBE
y4eOHOM U BOCHHUTATEIbHOU AESATEILHOCTH B COOTBETCTBUM C TPATUIIMOHHBIMU POCCHHCKUMU
COLIMOKYJIbTYPHBIMH, UCTOPHUUECKUMHU U JTyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH, MPUHATHIMU B
oOliecTBe MpaBUJIaMH W HOPMaMH IMOBEAEHUS U CIIOCOOCTBYIOT MpOIECCaM CaMOIO3HAHUS,
CaMOBOCIIMTAaHUS U CaMOPA3BUTHS, PA3BUTHUS BHYTPEHHEW MO3ULIUU JMYHOCTH, MATPUOTU3MA U
YBOXEHHSI K 3aKOHY WM TNPABOMOPSAKY, YEOBEKY Tpyla M CTaplieMy MOKOJICHHIO, B3aUMHOIO
yBaXEHHs, OEpEeKHOr0  OTHOIIEHHWS K  KyJIbTypHOMY  HACIEOUI0 U TPaJulUsaM
MHOTOHAIMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, MpUpojIe U OKPYKarolen cpeie.

JIM4HOCTHBIE Pe3yNIbTaThl OCBOCHHS Yy4eOHOTO mpeameTa «buonorus» I0KHBI OTpaXarhb
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOMIMXCSl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpPEHHEM
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHMEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOeXJAeHU, COOTBETCTBYIOIIUX TPAAUIUOHHBIM I[EHHOCTSAM POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HEHHOTO OIbITa M OMBITAa JESITENFHOCTH B IMPOIECCE pealn3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpaskIaHCKOro BOCIIMTAHMS:

chOpPMUPOBAHHOCTh TPAKIAHCKOM TO3UIMH  OOydarlerocs Kak aKTHUBHOTO U

OTBCTCTBCHHOI'O YJICHA pOCCHﬁCKOFO 06IJ_ICCTB3.;



OCO3HAHME CBOMX KOHCTUTYIMOHHBIX TIpaB M OOSI3aHHOCTEW, YBa)KEHHE 3aKOHA U
IIPaBOIIOPSIZIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH NEATETBHOCTH MPU CO3AHUU YYEOHBIX MPOEKTOB,
penieHun y4eOHbIX U TT03HABATENIbHBIX 3a/a4, BHITIOJIHEHUH OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTh  OMpeNeNATh COOCTBEHHYIO TIO3HMIHMIO 10 OTHOUICHHIO K SIBJICHHUSIM
COBPEMEHHOM JKU3HU U OOBSACHATH €€,

YyMEHUE YUYUTHIBaTh B  CBOMX JCHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMH YOCKIECHUSAMH, KYJIbTYPHBIMU IEHHOCTSIMU U COIUATBLHBIM
MOJIOKEHHUEM;

TFOTOBHOCTh K COTPYJHHMYECTBY B TIPOLECCE COBMECTHOTO BBIMOJIHEHUS Y4EOHBIX,
MO3HABATEIbHBIX M HCCIIEIOBATENbCKUX 3a/lady, YBAXKUTEJIBHOTO OTHOLIEHUS K MHEHHIO
OTIOHEHTOB MPH 00CYK/IEHUU CIIOPHBIX BOIIPOCOB OMOJIOTMYECKOT0 COJIEPKaHUS;

TOTOBHOCTh K TYMAHUTAPHOU U BOJIOHTEPCKON JIEATEITHHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS:

c(hopMUPOBAHHOCTh POCCUHUCKON TPAKIAHCKONW UJICHTUIHOCTH, MTATPUOTH3MA, YBAXKCHUS K
CBOEMY HApOJly, YyBCTBa OTBETCTBEHHOCTH mepen PoauHONM, ropAaocTH 3a CBOWM Kpail, CBOIO
Ponuny, cBOM SI3bIK U KyJIBTYpPY, MPOILIOE U HACTOSAIIEE MHOTOHAIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K IPUPOTHOMY HACIIEIUIO U MAMATHUKAM IPUPOABI, JOCTHKECHUAM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OLIEHUBATh BKJIAJl POCCUMCKMX YUEHBIX B CTAHOBIIEHUE U Pa3BUTHE OHOJIOTHH,
MOHUMAaHMs 3HAuYeHUs OHOJOTrMM B TMO3HAHWM 3aKOHOB MPUPOJIBI, B KU3HU YeNOBEKa U
COBPEMEHHOT0 00I11eCTBa;

uaeiHast yoexx1EHHOCTh, TOTOBHOCTH K CIIY’KEHHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero Cyan0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHUE AYXOBHBIX EHHOCTEN pOCCUICKOrO HAPOA;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTH OILIEHUBATh CUTYAIMIO M IPUHUMATh OCO3HAHHBIE PELICHHS, OPUECHTUPYSICH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMbI U LIEHHOCTH;

0CO3HaHME JIMYHOTO BKJaJia B IOCTPOEHUE YCTOMUUBOTO OYAYILEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOMM POJUTEIISAM, CO3/IaHUIO CEMbH HA OCHOBE OCO3HAHHOTO
MPUHATHS LICHHOCTEW CEMEWHOM KU3HU B COOTBETCTBUU € TPAAULIUAMHU Hapo0B Poccuu;

4) 3¢TEeTUYECKOT0 BOCITUTAHMS:



ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETUKY OBbITa, HAYYHOTO M TEXHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY1a, OOIIECTBEHHBIX OTHOIIICHUH;

IMOHMMAaHHE SMOLIMOHAIIBHOTO BO3AEHCTBHS KUBOU MPUPOJBI U €€ LIEHHOCTH;

TFOTOBHOCTh K CaMOBBIPOKEHHUIO B Pa3HbIX BUJAX HMCKYCCTBA, CTPEMJICHHE MPOSIBIATH
KauecTBa TBOPUYECKOU JTMYHOCTH;

5) ¢usuyeckoro BocnUTAHHUS, (POPMHPOBAHUA  KYJbTYPbl 3/0POBbSI M
IMOIMOHAJIBHOIO 0JIArONoJIYyYns:

MMOHMMAaHHUE U peau3alys 3J0pOBOro u 0e30MmacHoro o0pasza Ku3HU (3I0POBOE MUTAHUE,
coOJTI0/IeHNe TUTUEHUYECKUX MPAaBWI U HOPM, COATAHCHUPOBAHHBIA PEKUM 3aHITHM U OT/AbIXA,
perynsipHasi (¢u3MYecKass aKTUBHOCTh), OEpPEKHOr0, OTBETCTBEHHOTO W KOMIIETEHTHOTO
OTHOIIIEHUS K COOCTBEHHOMY (PM3MUECKOMY U TICHXHUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [ICHHOCTH TPaBWJI WHIWBHUIYAJTbHOTO W KOJUIGKTHBHOTO 0€30TacHOTO
MOBEJICHHUS B CUTYAITUSAX, YIPOXKAIOMINUX 3I0POBBIO M )KU3HU JTIOJICH;

OCO3HAHHUE TOCJIECJICTBHN W HENMPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHUS AJIKOTOJIS,
HapKOTHUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HAHUE IIEHHOCTH MacTepCcTBa, TPYAOII00HeE;

TFOTOBHOCTb K aKTUBHOM JESITEIbHOCTU TEXHOJIOTUYECKON U COI[MAIbHOM HANpPaBICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATh U CAMOCTOSITENILHO BBITIOJHSATh TAKYIO JESTEIbHOCTD;

HMHTEpEC K pa3juyHbIM cdepaM NpoecCHOHAIBHON AESITeTbHOCTH, YMEHHUE COBEpILATh
OCO3HAHHBII BEIOOP Oynyiieit mpodeccuu u peann3oBbIBaTE COOCTBEHHBIC KU3HEHHbIC IIAHbL;

TOTOBHOCTb U CIIOCOOHOCTH K OOpa30BaHHUIO U CaMOOOpPA30BaHUIO Ha MPOTSKEHUHM BCel
KU3HU;

7) 3K0JIOTHY€CKOr0 BOCIIMTAHUA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIIECHHE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyILIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS JKOJIOTUYECKOW KyIbTYphl: MPUOOPETEHHE OIMbITa IUIAHUPOBAHUS
MOCTYIKOB U OLIEHKH WX BO3MOXHBIX IMOCIEICTBUI TSl OKPYKAIOLIEH cpeapl;

OCO3HaHHKE TTI00aJHHOTO XapaKTepa SKOJIOTHUYECKUX MPOOIeM U MyTei UX pelIeHHUs;

CIIOCOOHOCTH MCTOJIB30BaTh MPUOOpETaeMble MPU U3YUYEHUU OMOJOTHH 3HAHUS U YMEHUs
MpU pEIIeHUH TPOOIEM, CBSI3aHHBIX C PAIMOHAIBHBIM MPUPOJOIOJIB30BaHUEM (COONIOIeHUE
MpaBUJl TIOBEACHUS B NPUPOJIEC, HANPABICHHBIX HA COXPAaHEHHWE PABHOBECHUS B SKOCHUCTEMaAX,

OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);



AKTHUBHOE HEIPUATUE JEHUCTBUM, IPUHOCSIIIUX Bpel OKpPYXKAloLEHd MPUPOJHOU Cpele,
YMEHHUE MPOTHO3MPOBATH HEOIATONPHUATHBIE SKOJOTUYECKUE MOCIEACTBHS MPEANPUHUMACMbIX
JEUCTBUN U NIPEAOTBPAILATh UX;

HaJIM4Yue Pa3BUTOIO HKOJOTMUYECKOTO MBILIUIEHUS, 3KOJOTUYECKOM KYJIbTYpbI, OIBITA
JESITEIbHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHUS pYKOBOJCTBOBaTbCS HUMHU B
[I03HABaTEIbHONW, KOMMYHUKATUBHOW M COLMAJIbHOM IpPAKTUKE, TOTOBHOCTH K YYacTHIO B
MIPAKTUYECKON IEATEIbHOCTH 3KOJIOIMYECKOM HAPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHUS:

c(OpPMHUPOBAHHOCT MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUST HayKM M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOIO Ha JHallore KYJbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE A3bIKOBOM M UNTATENLCKON KyJIbTYphl KaK CPEICTBA B3aUMOJICHCTBUS
MEXy JIFOJIbMU U TIO3HAHMSI MUPA;

MOHMMaHHe crenuuku OUOJIOTUM KaK HAayKd, OCO3HaHHSA €€ poiu B (OpMUPOBAHUU
PaIMOHAIBLHOTO HAYYHOT'O MBILJIEHUS, CO3/IJaHUHU LIEJIOCTHOTO MPEICTaBICHHsI 00 OKpYXKaIoLIEM
MHUpE KaKk O €JUHCTBE MpPHUPOJbI, 4eJIOBeKa U o0OIIecTBa, B IO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEN U peIIeHUH MTPOOIeM COXPaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAUUMOCTH OMOJIOTMHU JUIsI COBPEMEHHOW LIMBMIIM3AIMU: 00ecCreueHus
HOBOT'O YPOBHS Pa3BUTUSl MEIUILIMHBI, CO3/IaHME NEPCHEKTUBHBIX OMOTEXHOJIOTHMH, CIIOCOOHBIX
pelaTh pecypcHble IpoOIeMbl pa3BUTHS YEJIOBEUECTBA, OUCKA IMyTeH BBIXOJA U3 IJI00AIBHBIX
9KOJIOTHYECKUX MPo0sIeM U obecrieueHus nepexoia K yCTOMYMBOMY Pa3BUTHUIO, PALIMOHATBHOMY
UCIOJIb30BAHUIO IIPUPOAHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOIMYECKUX 3HAHMM B LIEJISIX MOBBIMIEHUS 0O0IIei
KYJIbTYpbl, €CTECTBEHHO-HayYHOW TIPAaMOTHOCTH, KaK COCTaBHOM 4YacTH (PyHKIMOHAIBHOU
IpPaMOTHOCTH 00ydaromuxcs, GopMupyemMoit mpu U3y4eHuu OuoJIOruH;

[IOHMMAaHHUE CYIIHOCTH METOAOB IIO3HAHUS, MCIOJb3yEMBbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCHOJIb30BaTh IOJlydaeMble 3HaHWS Ul aHaiu3a U OOBSCHEHHUS SIBICHHUM
OKpYXXAIOILIEro MHpa M HPOMCXOJSIUX B HEM HM3MEHEHUH, yMEHHE JenaTh OOOCHOBAaHHbIE
3aKIIIOYEHUST HAa OCHOBE HAyYHbIX (DAaKTOB W MMEIOUIMXCS JaHHBIX C IEJbI0 TOJY4EeHUs
JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITENIBHO HCHOJIb30BaTh OMOJIOTMYECKHE 3HAaHUSA Ui pELIeHUs
po0JieM B peasibHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHHE IIEHHOCTH HAayYHOU JEATENBHOCTH, TOTOBHOCTh OCYLIECTBIIATH MPOEKTHYIO U

HCCICA0BATCIILCKYIO ACATCIIBHOCTD NHAUBHUAYAJIbHO U B I'PYIIIIC,



TOTOBHOCTh M CHOCOOHOCTH K HENpPEpHIBHOMY OOpa30BaHUIO M CaMOOOpa30OBaHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUU 10 OWOJOTUU B COOTBETCTBHH C >KU3HCHHBIMH

MOTPEOHOCTSAMHU.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMeTHbIe pe3yNIbTaThl OCBOCHUS y4eOHOTro mpeamera «buoJorHs» BKIFOYAIOT:
3HaYUMBbIC Ui (OPMHpPOBAHWS MHPOBO33PCHHS  OOYYAMOIIHUXCS  MEKIUCIUTIIIUNHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYHBIE TIOHITHS, OTPAKAIOIINE IEIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEMIECTBO, SHEPTHS,
SIBJICHUE, TPOIECC, CUCTeMa, HAYyYHBIA (DaKT, MPHUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, WCCIIeIOBaHUE, HAONIOEHNE, W3MEPEHHe, SKCICPUMEHT U JPYTue); YHHUBEpCaJIbHbBIE
yueOHbIe JIeHCTBUS (MO3HABAaTEIbHbIE, KOMMYHUKATUBHbBIE, PETYISATHUBHBIE), 00ECIEeUNBAOIINE
dhopmupoBanue (HYHKIIMOHATLHONW TPAMOTHOCTH W COIMAIBHOW KOMIIETCHIIMH OOYJaroIIuXcs;
CIIOCOOHOCTD 00yJaronuxcs HCIIOJIL30BAaTh OCBOEHHBIE MEXTUCITUTITMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHUBEpcajbHble y4deOHbIe ACWCTBHUS B I03HABATEILHOW U
COIMAJIBHOW MPAKTHUKE.

B pesynbrare usydeHuss OMOJOTMH Ha YpPOBHE CpemHero ooOmero oOpa3oBaHHs Yy
obOyuarorerocst Oyayt copMupoBaHbl MO3HABATEIBHBIC YHHBEPCAJIbHBIC YYEOHBIC ICHCTBUA,
KOMMYHHMKATHBHBIE YHHBEpCajbHble YueOHbIE JEWUCTBUSA, PETyJISTUBHbIC YHUBEPCAIbHbBIE
yueOHbIe JeHCTBUS, COBMECTHAS JEATEIbHOCTb.

MertanpeaMmeTHble pe3yabTaThl OCBOSHUSI MPOrPaMMBbl CPETHEro oo0uero oopazoBaHUs
JOJIKHBI OTPAXKATh:

OBiageHHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBbIe JIOrHYECKHE TeHCTBHUS:

CaMOCTOSITENIBHO (POPMYNIUpOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

WCIOJIb30BaTh IPU OCBOCHUH 3HAHUM MPUEMBI IOTHYECKOTO MBIIUICHHS (aHAIN3a, CUHTE3a,
CpaBHEHHMS, KIAcCH(PHUKAIUU, OOOOIIEHHs), PaCKPbIBATh CMBICT OMOJIOTHMYECKUX TMOHSATUI
(BBLIESATH UX XapaKTepHbIC MPU3HAKU, YCTAHABINBATH CBS3U C IPYTUMU MOHSATHUSIMH);

OTIpEIeNATh LN NeATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPUHU HUX JOCTIKCHHUS,
COOTHOCHUTH PE3yIbTAThI ACSITETLHOCTU C TIOCTABJICHHBIMU IIENISMU;

WCIOJIb30BaTh OHMOJIOTHYECKHUE TOHATHS JUIsi OOBsSCHEHUs (AaKTOB M SIBICHUU >KUBOU

TIPUPOIBL;



CTPOMUTD JIOTHUECKHUE PaCCyXIeHUs (MHAYKTUBHBIE, IEyKTUBHBIE, [10 AaHAJIOTHUH ), BBISBJIS T
3aKOHOMEPHOCTH U TIPOTHUBOPEUHS B PACCMATPUBACMBIX SIBICHHSIX, (POPMYIUPOBATH BBHIBOIBI U
3aKJIIOUEHUS;

MIPUMEHATh CXEMHO-MOJIEIbHBIE CPEJCTBA JJISl MPEACTABICHUS CYILECTBEHHBIX CBA3EH U
OTHOIICHWHA B M3Y4aeMBIX OMOJIOTUYECKHX OOBEKTaX, a TaKXKe MPOTUBOPEUYHMH PAa3HOTO POJa,
BBISIBJICHHBIX B Pa3JIMYHBIX WH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTbIBaTh IUIaH PEUICHHUS MPOOJIEMBI C YIETOM aHAN3a UMEIOIINXCS MaTepHaIbHbBIX
1 HEMaTepuaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JI€ATEIbHOCTh, OLICHMBATh COOTBETCTBUE PE3yJIbTaTOB LEISM,
OIICHMBATh PUCKU MOCJIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH PAaOOTy B YCIOBHUSIX pPEAIbHOIO, BUPTYaJIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NPU PELICHUH KU3HEHHBIX MPoOIIeM.

2) 6a30BbIe HCCJIENOBATEIbCKHE AeHCTBHS:

BJIaJIETh HaBBIKAMHU Yy4€OHO-HCCIIE0BATENbCKON U MPOEKTHOM AEsITeNbHOCTH, HaBbIKAMU
pazpelieHus npooaeM, COCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITEIbBHOMY IOUCKY METOJOB
penieHus MpakTUYECKUX 3a]1a4, MPUMEHEHHUIO Pa3JIMYHbIX METOIOB NTO3HAHNS,

WCIIOJb30BATh PA3JMYHBIE BHUJBI JEATEIBHOCTH IO IOJIYYEHHIO HOBOIO 3HAHUA, €ro
UHTEpPIIpETAINH, MPEeoOpPa30BaHUI0 U NMPUMEHEHHIO B Y4EOHBIX CUTYaIUsX, B TOM 4YHCIE IpU
CO3JaHUU YYEOHBIX U COLIMAIIBHBIX MPOEKTOB;

(dbopMHpOBaTh HAYYHBIA THI MBIILICHUS, BIAJAETh HAYYHOU TEPMUHOJIOTHUEH, KITFOUEBBIMU
MOHATUAMH U METOJAMU;

CTaBUTh U (GOPMYIUPOBATH COOCTBEHHBIC 33Ja4ydl B 00pa30BATENIbHOMN NESATEIBHOCTH U
KU3HEHHBIX CUTYaLMSIX;

BBIBJISITH IIPUYUHHO-CJIEJACTBEHHBIE CBSI3M M AKTyaJlM3UPOBaTh 3aJady, BbIJBUTATh
TUIIOTE3Y €€ PeILeHUs], HAXOAUTh ApIYMEHTHI JJIs1 JJOKA3aTelIbCTBA CBOUX YTBEPXKACHUI, 3a7aBaTh
rapaMeTpbl U KPUTEPUU PELLICHHUS;

AQHAJIM3UPOBATH MOJYYEHHBIE B X0O/I€ PELIECHU 3a/1a4 Pe3yIbTaThl, KPUTHYECKU OLICHUBATh
UX JI0CTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYILIECTBIIATh II€JICHANPABIECHHBIN MOMCK IMEPEHOCa CPEACTB U CIIOCOOOB JECHUCTBUS B
po(hecCHOHANBHYIO Cpeay;

yMeTh TEPEHOCHTh 3HAaHUS B  T[O3HABAaTeNbHYD W  MPAKTUYECKyl0 oO01actu

KHU3HCACATCIIBHOCTH,



yYMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE HJICHM, MpelaraTb OpPUTMHAIBHBIC TOAXOJbl W PEILICHHUS, CTAaBUTh
npo0OsIeMBbl U 3a/1a4H, IOTYCKAIOIIUe allbTepHATUBHBIC PEIICHUS

3) pa6ora ¢ uHpopmanueii:

OpUEHTUPOBATHCS B PA3UYHBIX MCTOYHUKAX HH(pOpMaImu (TEeKCTe ydeOHOTO mocoOwus,
Hay4YHO-TIONYJISIPHON JIMTEpaType, OMOJIOTMUECKUX CIOBApsIX U CHPABOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHETE), aHAIM3WPOBAaTh MH(POPMALHUIO PA3NUYHBIX BHIOB U (opM
MIpPEJICTaBICHMS], KPUTUUECKH OLIEHUBATh €€ IOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpPHU TMOUCKE U OTOOpe
OuosioruuecKoi nHPOpMaIuy, He0OXOIUMOM ISl BBITIOJHEHUS YUeOHBIX 3a/1a4;

MpUOOpPETaTh OMNBIT HCIOJIb30BAHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BaHUS PA3IMUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAJbHYIO (QOpMYy TMpeACTaBIeHUS OHOJOrHYEeCKOU
uHpopmanuu (cxemsl, rpaduku, TuarpaMmsl, TaOIHUIBI, PUCYHKH U IPYTOE€);

WCIIONIb30BaTh HAy4YHBIM S3BIK B KauyeCTBE CPEICTBA MpH padboTe ¢ OMOIOTHYECKOM
uHbopMalnKel: TPUMEHATh XUMHUYECKHE, (U3MUYECKHEe M MAaTeMaTHYeCKHE 3HAKM M CHMBOJIBL,
dbopmynel, ab0OpeBUaTypy, HOMEHKJIATypy, HCIOJB30BaTh W MpeoOpa30BhIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJIAAHOCTH;

BIQJIeTh HABbIKAMM DACHO3HABaHMUA M 3allUThl HH(pOpMaLMU, HHOOPMAIIMOHHON
0€3011aCHOCTH JIMYHOCTH.

OsJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

1) odmenue:

OCYIIECTBIISATh KOMMYHHUKAILIMU BO BCceX cepax >KU3HM, aKTUBHO y4acTBOBAaTh B JUAllOre
WIA JAUCKYCCHUU II0 CYLIECTBY OOCYXJaeMOM TeMbl (YMEHHUE 3a/laBaThb BOIIPOCHI, BBICKa3bIBAaTh
CYXJIEHHs] OTHOCHUTEJIbHO BBINIOJHEHUs IIpe/UlaraéMoil 3ajauyd, Yy4YUThIBaTh HHTEPECHl U
COIIACOBAHHOCTh MO3ULUHI IPYTUX YYaCTHUKOB AUAIOra WIM AUCKYCCUN);

pacrio3HaBaTh HeBepOaJbHbIE CpEACTBA OOLICHMS, MOHMMATh 3HAYEHUE COLMAIbHBIX
3HAKOB, IPEANOCHUIOK BO3HUKHOBEHUS! KOH(PIUKTHBIX CUTYAlMH, YMETh CMATYaTh KOH(DIUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJIETh PA3JIMYHBIMM CHOCO0aMM OOIIEHUS W B3aUMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JI0JIeH, MPOSIBIATh YBRKUTEIBHOE OTHOIIEHUE K COOECEHUKY U B KOPPEKTHOHM (opme
(bopMynHpOBaTh CBOU BO3PAKECHHUS;

pa3BEPHYTO W JIOTMYHO H3JIaraTh CBOIO TOYKY 3pEHHsSI C HCIOJIb30BAaHUEM S3BIKOBBIX

CPEICTB.



2) COBMeCTHAasl 1eATeIbHOCTh:

[IOHUMAaTh ¥ UCIOJIb30BaTh NPEUMYIIECTBA KOMAHAHON U MHIUBUAYAJIbHONW pabOThl Ipu
peneHn OHOIOTHYECKON Mpo0IeMbl, 000CHOBBIBATh HEOOXOAMMOCTh MPUMEHEHHS TPYIIIOBBIX
(dhopM B3aMMOJICHCTBUS MPU PEIICHUH Y4eOHOM 3a/1a4H;

BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBHU € y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEH KaKJIOTO WIECHA KOJUIEKTUBA,

IIPUHUMATh LI€JIM COBMECTHOM JESATEIBHOCTH, OPraHHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBHUS 10 €€ JOCTUKEHUIO: COCTABIATH IUIaH JCHMCTBUMN, pacpeaeATh POJIA C yYIETOM MHEHUN
Y4aCTHUKOB, 00CYXJaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OIICHMBATh KayeCTBO CBOErO BKJIaJa U KaXK/JI0TO Y4aCTHHKA KOMaHJbI B OOLIUI pe3yabTar
0 pa3pabOTaHHBIM KPUTEPHUSIM;

MpeJIaraTb HOBBIE ITPOEKTHI, OLICHUBATh WJAEH C MO3WLMU HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh IO3UTHBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHTYaLMSX,
MIPOSIBJIATH TBOPUYECTBO U BOOOpaKe€HUE, ObITh HHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1CCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUS JUId BBIABICHHS NpoOJIEM U HX pELICHHUS B
AKHU3HEHHBIX M YUYEOHBIX CUTYyalUsX;

BbIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUM LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IIOCTYIKax IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3OPOBBIO M 3I0POBBIO
OKPYKaOINX;

CaMOCTOSTEJIBHO OCYILLIECTBIISATh MO3HABATENbHYIO JEATENBbHOCTh, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYIUPOBaTH COOCTBEHHbIE 3aJaud B OOPa30BaTEIbHOM JEATENbHOCTH U
KU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELIeHUs MPOOJIEMbl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsM;

paclupATh paMKU y4eOHOTO peMeTa Ha OCHOBE JIMUHBIX MPEANOUTECHUH;

JienIaTh OCO3HAHHBIN BBIOOD, aprYMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PELICHHE;

OLICHUBATh MPHOOPETEHHBIN OTIBIT;

CrocoOCTBOBATh (POPMUPOBAHUIO M MPOSIBICHUIO IIHPOKOM 3pYJUIIMK B Pa3HBIX 007acTAX
3HaHUH, MOCTOSIHHO MOBBIIIATH CBON 00pa30BaTeNbHBIN U KYJbTYPHBIN YPOBEHD.

2) CaMOKOHTPOJIb:



JlaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJIBTATOB LEIIAM;

BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHH, HCIIOIH30BATh MPUEMBI pedIIeKCUU
JUIS OLIEHKU CUTYalllH, BbIOOpA BEPHOTO PELICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHU)KECHUIO;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJIBTATOB IEATEIBHOCTH;

3) npuHsATHE Ce0s1 U APYrUX:

MPUHUMATh ce0sl, MIOHUMAasi CBOU HEAOCTAaTKU U JOCTOUHCTBA;

IIPUHAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB JIEATEIBHOCTH;

IIPU3HABATH CBOE MPABO U MPaBO JPYrHX Ha OIINOKH;

pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YesloBeKa.

HNPEAMETHBIE PE3YJIbTATDBI

[IpeameTHBIE pe3ynbTaThl OCBOSHHUS CojAepKaHus ydueOHOTrOo mpeamera «buomorus» Ha
yrIIyOJIEHHOM YpOBHE OPHUEHTHUPOBAHBI Ha o0OecrieueHne nmpouaIbHOTO 00ydeHUsT 00yJarOIUXCs
ounosornn. OHU BKIIIOYAIOT: crielUpUIECKre A1 OMOJIOTHH HaydHbIE 3HAHUSI, yMEHHS B CITOCOOBI
JNEMCTBHUI N0 OCBOEHUIO, MHTEPIIPETALIMU U MPeoOpa3oBaHUIO0 3HAHUM, BUIBI JEATEIBHOCTH MO
MOJIyYEHHUIO HOBBIX 3HAHUH M WX MPUMEHEHMIO B Pa3jMYHBIX YUeOHBIX, a TaKK€ B PEaJbHBIX
KU3HEHHBIX cUTyauusx. [IpeamMeTHble pe3ynbTaTsl MPEACTaBICHBI 110 TOJaM U3Y4YCHHUS.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUS yueOHOTO npenmMera «buonorus» B 10 Knacce n10MKHBI
OTpPAXKaTh:

chOpMUPOBAHHOCTH 3HAHHUI O MECTE U POJIH OMOJOTUU B CUCTEME €CTECTBEHHBIX HAYK, B
(hopMHUPOBAHUH €CTECTBEHHO-HAYUYHOM KapTUHBI MUPA, B IO3HAHUU 3aKOHOB MPUPOIBI U PEIICHUN
po0JIeM paloHAIBHOTO IPUPOIOTIONB30BAHMS, O BKJIA/Ie POCCHUICKUX U 3apYOEKHBIX YUEHBIX B
pa3BUTHE OHOJIOTHUY;

BIIQJICHUE CUCTEMOW OMOJIOTMUYECKHX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIMOJATarollue
OMOJIOTMYECKHE TEPMHUHBI W TIOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboM3M, TOMeocTas,
CaMOperyJslus, CaMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ouonormueckue Teopun (kierounas teopus T. IlIBanma, M. Illneiinena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacneAcTBeHHOCTH T. Moprana), yuenus (H. M. BaBunoBa — o nentpax
MHOT000pa3usi U MPOUCXOKICHHS KYIbTYPHBIX PACTCHHI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB

NEPBOTO NMOKOJICHUA, PACIICIUICHUA, YACTOTEI I'aMET, HE3aBUCUMOT'O HACJICTOBAHUS I. MCHI[CJ'ISI,



FOMOJIOTMUECKUX PSAOB B HacieAcTBeHHOW wusMeHuuBoctu H. W. BaBuiosa), npuHUunbsl
(KOMIIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJAaMHU HAy4YHOI'O IO3HAHUS, UCIOJB3YEMbIX B OMOJOrMYECKHUX
HCCIICIOBAHUSX KUBBIX O0BEKTOB (OTIHICAHHE, U3MEPECHHE, HAOIIOICHIE, SKCIICPUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHbIE IPU3HAKU: BUPYCOB, KJIETOK IPOKAPHUOT U 3YKapHOT,
OJIHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, B TOM uucie Oakrepuil, rpu0OB, pacTeHuM,
KUBOTHBIX U YE€JIOBEKA, CTPOECHUSI OPraHOB M CUCTEM OPraHOB PAcTEHUM, )KUBOTHBIX, YEJIOBEKA,
MIPOLIECCOB KU3HEAESITEIbHOCTH, MPOTEKAIOIINX B OpraHU3Max pacTeHUH, dKUBOTHBIX U YEJIOBEKA,
OMOJIOTMYECKUX MPOLECCOB: 0OMEHa BellecTB (MeTaboI13M), IPEBpALIEHUS] SJHEPTUH, OPOKEHUS,
aBTOTPO(HOIO U reTepoTPO(HHOTO TUIIOB MUTAHUSL, (POTOCUHTE3Aa K XEMOCUHTE3a, MUTO3a, MEH03a,
rameToreHesa, AMOpHOreHesa, OCTAMOPHUOHAILHOTO pa3BUTHS, Pa3MHOKEHHUS,
WHIUBUAYAJIbHOTO pa3BUTHs OpraHu3Ma (OHTOTeHe3a), B3aUMOJEHCTBUS T'€HOB, IeTepo3uca,
HCKYCCTBEHHOI'O 0TOO0pA;

YMEHHE YCTaHaBIIMBATh B3aHUMOCBS3M MEXIY OpPraHOMIAMM KIETKU M HX (QYHKIHSIMH,
CTPOEHHUEM KJIETOK pa3HbIX TKaHEW U UX (QYHKIHUSIMHU, MEXy OpraHaMU U CUCTEMaMH OPraHoOB y
pacTeHuil, >KMBOTHBIX M 4YeJIOBeKa M MX (YHKUMAMH, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKUIMSAMH, MEXAy dTanaMu OOMEHa BEIEeCTB, dTallaMU KJIETOYHOIO IMKJIA M YKU3HEHHBIX
LUKJIOB OPraHu3MOB, JTalaMd SMOPHOHAIBHOIO pa3BUTHS, TE€HOTUIIOM U  (EHOTHUIIOM,
(dhenoTumnom u dakropaMu cpeabl OOUTaHNS,

YMEHHUE BBISABIIATh OTJIMYUTENIbHBIE NMPHU3HAKH >KUBBIX CHUCTEM, B TOM 4YHCJE PACTEHHUH,
KHUBOTHBIX U YEJIOBEKA;

YMEHHUE UCIOJIb30BaTh COOTBETCTBYIOINE APTYMEHThI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JUISl 1OKa3aTeIbCTBA POACTBA OPIaHU3MOB Pa3HbIX CUCTEMATHUYECKUX IPYIII;

YMEHHE pelaTh OMOJIOrHYECKUE 3a/1a4H, BBIABIIATH IPUUMHHO-CIIECTBEHHBIE CBSI3H MEXTY
UCclielyeMbIMU OMOJIOTMYECKMMHU IpolLlecCaMM U SIBJICHUSMH, JAeaTh BBIBOJBI U MPOTHO3bI HA
OCHOBAHUU TOJTY4YEHHBIX PE3yIbTaTOB;

YMEHHUE BBINOJIHATH JIAOOPATOPHBIE U MPAKTUUYECKUE paboThl, COONIOIATh MpaBUia IpU
paboTe ¢ yueOHbIM U 1a00PATOPHBIM 000PYAOBAHHUEM;

YMEHHME BBIJIBUIaThb THUIOTE3bl, IPOBEPATH HUX DSKCIEPUMEHTAJIbHBIMU CpPEICTBaMH,
bopMynupys 1eNb UCCIEI0BAaHNS, aHATTM3UPOBATh MOJYYEHHBIE PE3YJIbTATHI U JIENIaTh BHIBOJIBI,

YMEHHE y4yacTBOBaTh B y4eOHO-HCCIENOBAaTEIbCKONW paboTe Mo OHOJIOTHH, 3KOJIOTHU U
MeIUIMHE, MPOBOAUMOM Ha 0a3ze IIKOJIBHBIX HAyYHBIX OOIIECTB, U MYOJIWYHO MPEACTABIATH

IMOJIYYCHHBIC PE3YyJIbTAThl HA YYHCHUYCCKUX KOH(pepeHL[I/IHX;



YMEHHE OI[CHUBATH STHYECKHE ACTICKThI COBPEMEHHBIX HCCIIE0OBAHUN B 00JIACTH OUOJIOTHN
U MEIUUUHBI (KJIOHUPOBAHMUE, HMCKYCCTBEHHOE OIUIOJOTBOPEHHUE, HAIPABJICHHOE H3MEHEHUE
reHOMa U CO3JIJaHKE TPAHCTEHHBIX OPTaHNU3MOB);

YMEHHE OCYIICCTBIIATh OCO3HAHHBIN BBIOOp OyayIel mpodecCHOHANBHON ICSITEILHOCTH B
obnactu OMOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTUH, BETEPHHAPUH, CEIIbCKOTO XO3SHCTBA, MHUIIEBOM
MIPOMBIIIJICHHOCTH, YIITYOJISITh TO3HABATEIbHBIN HHTEPEC, HANPABJICHHBIN HA OCO3HAHHBIN BEIOOD
COOTBETCTBYIOIIEH Mpo(decCHu 1 MpoA0JKeHHE OHOJOTHYECKOT0 00pa30BaHMsI B OpraHU3aIusax
cpenHero mpo}eccuoHaIbHOTO M BRICIIETO 00pa3oBaHUsI.

[IpeameTHBIC pe3yabTaThl 0CBOCHUS yueOHOTO npeameTa «buonorus» B 11 knacce nOMKHBI
OTpaxarb:

c(OpMUPOBAHHOCTh 3HAHUM O MECTE W POJM OMOJIOTHUU B CHCTEME €CTECTBEHHBIX HayK, B
(hopMUPOBAHNHN COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B TO3HAHUHM 3aKOHOB
MPUPOJIBI U PEIICHUH SKOJOTUUYECKUX MPOOJIEM YeIOBEYECTBa, a TAKXKE B PEIICHUH BOIPOCOB
paIMoOHAIBHOTO MPUPOIOTIONB30BaHus, U B POPMHUPOBAHUHU IIEHHOCTHOTO OTHOIIICHHMSI K TIPUPO/IE,
oOlIEeCTBY, YENOBEKY, O BKJIaJIle POCCUHCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
OHOJIOr 1Y,

YMEHHE BJIa/IETh CHUCTEMOI OMOJIOTMYECKHX 3HAHWIl, KOTOpas BKJIIOYAET OMpENeieHUs U
MOHMMAaHHE CYIIHOCTH OCHOBOTIOJATAIOUMX OHOJIOTUYECKUX TEPMUHOB U TMOHATUH (BU,
sKocucTteMa, Owocdepa), Ouonormdyeckue Tteopuu (dBomronoHHas Tteopuss Y. [lapBuHa,
cUHTeTHuecKass Teopus sBoimonuu), yuenus (A. H. CeeproBa — o myTsX U HampaBICHHSIX
sBosonnn, B.W. Bepranckoro — o 6uocdepe), 3akoHbl (reHeTHYeCKoTo paBHOBecus Jx. Xapau
u B. Baiianbepra, 3apoapimeBoro cxoacra K. M. bspa), mpaBuna (Muaumyma O. JInbOwuxa,
AKOJIOTUYECKOU MUPaMUIbI SHEPTHUH ), THTIOTE3bI (TUnoTte3a «mupa PHK» V. I'mnbepra);

YMEHHME BIAJIeTh OCHOBHBIMH METOJIaMU HAyYHOTO TMO3HAHMS, MHCIONIb3yeMbIMH B
OMOJIOTMYECKUX HCCICIOBAHUAX JKUBBIX OOBEKTOB M JKOCHCTEM (OMHCAHHE, H3MEPEHHE,
HaOI0/IeHNE, SKCIIEPUMEHT), CIIOCOOaMU BBISBICHUS M OLIEHKH aHTPONOTEHHBIX W3MEHEHUU B
MIPUPOJIE;

YMEHHME BBIJCIATh CYIIECTBEHHbIC MPU3HAKU: BUIOB, OMOTEOIEHO30B, AKOCHUCTEM U
ouoctepsl, CTaOMIM3UPYIOIIETO, IBMXKYIIETO W Pa3phIBAIOIIEr0 €CTECTBEHHOTO O0TOOpA,
AIJIOTIATPUYECKOTO M CUMIATPUUYECKOTO BUI000pA30BAHUS, BIUSHUS JIBUKYIIINX CHII SBOJIIOIIUU
Ha TeHO(OH]I TOMYSAIUU, MPUCTIOCOOIEHHOCTH OPraHU3MOB K Ccpelie 0OUTaHUsl, YepelOoBaHHS

HaHpaBJ’IeHI/Iﬁ 9BOJIIOLIUHA, KPYTOBOPOTAa BCHICCTB U IIOTOKA SHEPIrUU B 9KOCUCTEMAX;



YMEHHUE YCTaHABIMBATh B3aUMOCBSI3H MEXKIY ITPOLIECCAMU IBOJIOIUH, IBUKYILIUMHU CUIIAMHU
aHTPOIIOTEHE3a, KOMIIOHEHTAMH PpA3JHYHBIX HKOCUCTEM M TPHUCIOCOOJIICHUSMH K HUM
OpraHu3MOB;

YMEHUE BBISBIATH OTJIMYNTEIBHBIC IPHU3HAKH J)KUBBIX CUCTEM, PHCIIOCOOICHHOCTh BUIOB
K cpene oOWTaHUs, aOMOTHYECKMX M OHMOTHYECKHX KOMIIOHEHTOB JKOCHUCTEM, B3aUMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCUCTEMAX CBOCH MECTHOCTH;

YMEHHUE UCIOIB30BATh COOTBETCTBYIOIINE aPTYMEHTHI, OMOJIOTHYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIKY Ul JIOKa3aTeJIbCTBA POJICTBA OPraHWU3MOB pAa3HBIX CHCTEMAaTHYECKHX TPYIII,
B3aMMOCBSI3U OPTaHU3MOB M CpEIbl OOWTAHMS, €IWHCTBA UYEIOBEUYECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsT MHOT000pa3usi BHJIOB M DKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAHHS TPUPOIBI U
YeJI0OBEUEeCTBa;

YMEHHE pemaTh OMOJIOTHYECKHE 3a/1a4H, BBISABIISATH IPUIHMHHO-CIICICTBEHHBIEC CBSI3U MEXKTY
WCCIIETyeMBIMH OMOJIOTHYECKHMH TIPOIIECCAMU M SIBJICHUSIMH, JIEJaTh BBIBOJBI M TPOTHO3BI Ha
OCHOBAHWU TIOJTY4YEHHBIX PE3yIbTATOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U IMpakTH4ecKkue paboThl, cOOMI0aTh MpaBuUiia MpU
paboTe ¢ yueOHBIM U JJabOPaTOPHBIM 00OPYIOBAHHEM;

YMEHHME BBIJBUIaTh THUIOTE3bl, MPOBEPATh HUX OKCIEPUMEHTAIBHBIMU CpPEACTBAMH,
dbopMynupys Ledb UCCIeA0BaHNs, aHAIM3UPOBATh MTOJIy4E€HHbIE Pe3yJIbTaThl U J€N1aTh BBIBO/IBI,

YMEHHE Y4YacTBOBAaTh B Y4Y€OHO-HCCIIEOBATEILCKON paboTe MO OMOJIOTHH, SKOJOTHU U
MEJUIIMHE, MPOBOJMMOI Ha 0a3e MIKOJbHBIX HAYYHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIEC PE3YJbTaThl HA YYCHUUECKUX KOH(PEPEHIUSX;

YMEHHE OIEHHBATh THUIOTE3bl U TEOPUHM O MPOUCXOKACHUU >KU3HHU, 4YEJIOBEKa U
YeJI0BEYECKUX pac, O MPUYHMHAX, MOCIEACTBHUIX U CIOco0ax MPEeAOTBpAIlleHUs TI100aTbHBIX
W3MEHEHUl B Ouocdepe;

YMEHHE OCYIIECTBIIATH OCO3HAHHBIN BBIOOp OyayIeit mpodeccHoHanbHON AesITENbHOCTH B
obnacTu OMOJOTUH, SKOJIOTHH, TPUPOIOTIOIH30BAHHMS, METUIIMHBI, ONOTEXHOJIOTUH, ICUXOJIOTHH,
BETEPUHAPUH, CETTLCKOTO XO35SHUCTBA, MUILEBON MPOMBIILIEHHOCTH, YIIyOIsTh MO3HABATEIbHBIN
WHTEpEC, HAIIPABIICHHBIM Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIOLIEH Mpodeccuu u npoAoKEeHNe
OMO0JIOTHYECKOTO 00pa30BaHUs B OPraHU3ALUSAX CPEIHEro Mpo(ecCHOHAIBHOIO M BBICIIETO

oOpa3oBaHusl.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

g B~ W N

10

11

HaumeHoBaHue pa3ie/ioB U TeM

NPOrpaMMmblI

buonorus kak Hayka

JKuBble CHCTEMBI 1 UX U3YUYECHUE
Bromornsa xieTkn

XuMu4ecKasi OpraHusanus KIeTKH
Crpoenue u GyHKIIUU KICTKH

OOMeH BellecTB U NMpeBpalleHue SHePTun

B KIICTKC

HacnencrBennas nundopmanus u

peanuzanus e€ B KJIeTKe

Kv3HEeHHBII UK KIETKU

Crpoenue u GyHKIIUU OPraHU3MOB
Pa3MHOkeHNe U pa3BUTHE OPraHU3MOB

I'enetuka — HayKa O HAaCJICACTBCHHOCTU U

HU3MCHYUBOCTU OPraHN3MOB

KoaunuyecTBo 4acoB

Bcero

D OO NP

KonTtpoJbHbie

padoThI

IIpakTHYeckue

padoThI

0.5

0.5

1.5
1.5

0.5

DJIeKTPOHHbIE
(uu¢posrIe)
o0pa3oBaTe/ibHbIE

pecypchbl

bu6moreka [IOK
https://m.edsoo.ru/7f41c292

bu6mmoreka [IOK

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

bu6mmoreka [JOK

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

bu6mmoreka [JOK
https://m.edsoo.ru/7f41c292



12
13
14
15

16

17

3aKOHOMEPHOCTH HACIEACTBEHHOCTH
3aKOHOMEPHOCTH U3MEHYUBOCTH
I'enernka yenoBeka

Cenekiusi OpraHu3MOB

brnoTtexHonorus u cmHTETHYECKAS

onoJiIoTusA

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

A W W O

68

0.5

13

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c292

bubmmoreka [{OK

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



11 KJIACC

Ne i/t

HaumeHoBaHue pa3ie/ioB U TeM

NPOrpaMMmblI

DBOJIOMMOHHASA OUOJIOTHS

Bo3ankunoBenne n Pa3BUTHUC )KM3HU HA

3emuie

Oprasu3Mel 1 OKpyKaromias cpeia
CooOmiecTBa 1 SKOJIOTHUECKHUE CUCTEMBI
Pe3epBHOE BpeMst

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

KoaudecTBo 4acoB

Bcero

34

Konrpoabubie IIpakTHyeckue

padoThl padoThI

0.5

DJIEeKTPOHHbIE

(uu¢poswIe)

o0pa3oBaTejibHbIE

pecypchbl

bubmmoreka [{OK
https://m.edsoo.ru/7f41lcc74

bu6mmoreka [IOK
https://m.edsoo.ru/7f41lcc74



IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

Bromornsa xak koMInIeKCHas HayKa U KaK

4acTh COBPEMEHHOTO O0IIecTBa

JKuBrie cucTeMBbl U UX CBOMCTBA

ypOBHeBaﬂ opraHHu3anuAa )XUBBIX CUCTEM

HcTopus OTKPBITHS U U3Y4EHUS KIETKU.
Knerounas Teopust Meto bt
MOJIEKYJISIPHOM M KJIIETOYHOM OHOJIOTHH.
[IpakTuueckas padota «3yueHue
METO/I0B KJIETOYHON OHOIOTHH
(xpomatorpadus, anexTpodopes,
muddepennuaabHOe
uentpudyruposanue, [11[P)»
XUMUYECKUH COCTAB KIETKU
MunepanbHbIe BEIECTBA KIETKH, UX

Omosioruueckas POJib

KoaunuyecTBo 4acoB

KonTtpoJbHbie
Bcero
padoThI
1
1
1
1

IIpakTHYeckue

padoThI

0.5

Jara

HU3YyYCHUA

DJIeKTPOHHbIE
uudposbie

o0pa3oBaTe/ibHbIE

pecypchbl



10

Oprannyeckre BenecTBa KIeTKH —
oenku. JlaboparopHas pabota

«O06HapyxeHne OEIKOB ¢ TOMOIIBIO
KaueCTBEHHBIX peakuuii» CBOICTBA,

kinaccupukanus u GyHKIIH OeITKOB

OpFaHI/ILIGCKI/IC BCIICCTBA KIICTKH —

YIJI€BObI

Hykneunossie kucnotsl. JJHK n PHK.
JlabopaTtopHnas pabota «lccnenoBanue
HYKJICMHOBBIX KHCJIOT, BBIJICJICHHBIX U3

KJICTOK PAa3JIMYHBIX OPraHu3MOB»

Crpoenue u pyakiuu ATO. Jlpyrue
nykieosuarpudocdars (HTD)
CexBenuponanue JJHK. Metoabl
F€HOMUKH, TPAHCKPUIITOMUKH,

IIPOTCOMUKHU

MeTtoibl CTpYKTYypHOU O6uooruu Tumsl

KIICTOK. HpOKapI/IOTI/I‘ICCKaH KJICTKa

CrpoeHune 7yKapuOTHYECKOM KIIETKH.
[Ipaktuyeckas padora «M3yueHue
CBOMCTB KJIETOUHOU MEeMOpaHbI»

[ToBepXHOCTHBIN anmapar KJIETKU

0.5

0.5

0.5



11

12

13

14

15

OnnomeMOpaHHBIE OPTaHOUBI KIETKH.
[Ipaktuyeckas padora «M3yuenue
JBUKEHUS LINTOIUIa3Mbl B PACTUTEIIbHBIX

KIICTKax»

[ToryaBTOHOMHBIE OPTaHOUIBI KJIETKU:
MUTOXOHIPUH, IacTu bl JlabopaTtopHas
pabota «MccrenoBanue mia3mMosn3a u
JIETIIIa3MOJTN3a B PACTUTEIIBHBIX KIIETKAX)

HemeMmOpanHbie opraHou bl KJIETKU

Crpoenue u GyHKUIUU Aapa
CpaBHuTENbHAS XapaKTEPUCTUKA KIETOK
sykapuort. JlabopaTtopnas pabota
«M3yueHne cTpoeHUs KIIETOK Pa3InYHbIX

OPraHnu3mMoB»

ACCUMWIISIIIAS Y IUCCUMUJISIIIASI — JIBE
CTOPOHBI MeTaboM3Ma. THIbl oOMeHa
BemecT. JJaboparopHas paboTa
«M3ydeHue KaTaTuTHIECKONH aKTHBHOCTH
(depMeHTOB (Ha IpUMEpPe aMIJIa3bl WA

KaTasas3bl)»

DepMeHTAaTUBHBIN XapaKTep peaKuui

KJIETOYHOTO MeTabosn3ma. JlabopaTtopHast

0.5

0.5

0.5

0.5

0.5



16

17

18

19

20

21

22

pabota «M3ydenue GpepMEeHTATHBHOTO
pacIenyeHus IepoKCHIa BOJOpoaa B

PaCTUTENbHBIX U )KUBOTHBIX KIJIETKAX)
Bbenku-akTuBaTOpHI U OEIKH-UHTHOUTOPBI

ABTOTpOGHBIN TUIT 0OOMEHA BELIECTB

doTocuntes

Xemocunres. JlaboparopHas padoTa
«CpaBHeHHe mporieccoB POTOCHHTE3A U

XEMOCHHTE3a»

AHas’poOHbBIE OpraHu3Mbl. Bus
opoxenus. JlabopatopHas pabora
«CpaBHEHHE TTPOIIECCOB OPOXKEHUS U

JbIXaHHUA»

AspoOHBIE OpraHu3Mbl. DTaIlbl
SHEpPreTHIecKoro ooMeHa JHeprus
MeMOpPaHHOTO T'PaIueHTa IPOTOHOB.
Cunre3 AT®: pabota nmporoHHO ATD-

CHHTAa3bI

Peakiun MaTpuyHOro CHHTE3a
TpaHckpumms — MaTpUYHBIN CUHTE3

PHK

Tpancnsauus u e€ srarnbl

0.5

0.5



23

24

25

26

27

KoaupoBanue amunokucinor. Poss
pubocom B OMocHHTE3€e Oelka
Opranusanus reHomMa y IpoKapuoT u
JYKapHOT

MonekynsapHble MEXaHU3MBI SKCIIPECCUH
TE€HOB y SYKapHOT

Bupycel — BHeksIeTOUHBIE POPMBI )KU3ZHU
1 oOnMraTHeIe mapa3uThl. [IpakTuyeckas

pabota «Co3nanue MoJIenu BUpycay

BupycHble 3a0601eBaHus YeI0BEKa,

KHUBOTHBIX, paCTCHI/Iﬁ

HanoTexHooruu B OMOJOTHH U

MCIHUIINHE

0.5



28

29

30

31

32

33

34

35

JKu3HeHHbI IUKIT KIeTKH MaTpu4HbIid

cunre3 JHK

Xpomocowmsl. JTaboparopras pabota
«M3ydyeHre XpOMOCOM Ha FOTOBBIX

MUKpOIIpenapaTax»

Jlenenue KIeTKH — MHUTO3

Tunel knetok. KapuokuHes U HUTOKUHES.

JlabopaTtopHnas pabora «Habmronenmne

MHUTO3a B KIICTKaX KOHYMKa KOPCIIKa JIyKa

(Ha rOTOBBIX MUKpOIIpernapaTax)»

Pel"y.]'ISIHI/IH JKHU3HCHHOI'O IIUKJIa KJIICTOK

OpranusM Kak €IMHOE 11eJI0e

Txanu pacrenuii. JlaboparopHas pabora
«3yuenue TkaHeu pactenuin» TkaHu
KUBOTHBIX U 4enoBeka. JlabopaTopHas

pabota «3yueHue TkaHel )KHUBOTHBIX)

Oprassl. CHCTEMBI OPraHoB.
JlaboparopHas pabota «/3yueHue
OpraHoB IIBETKOBOT0 pacTeHus» Omnopa

TCJIa OpraHu3MOB

JBrxxenue opranuzmos [luranue

OpraHnu3MoOB

0.5

0.5

0.5

0.5



36

37

38

39

40

41

42

43
44

45

[IuTanue NO3BOHOYHBIX KUBOTHBIX.
[InmeBapuTenbHas cuCTEMa YeI0BEKa
Jlpixanue oprann3moB JlpIxanue
[T03BOHOYHBIX KUBOTHBIX U YEJIOBEKA
TpaHcnopT BEMECTB y OPraHU3MOB
KpoBeHocHas cucteMa mo3BOHOYHBIX
YKUBOTHBIX U YeJIOBEKa

Brinenenue y opranu3sMoB

3amuTa y opranu3MoB IMMyHHas
CUCTEMA YEJIOBEKa

PazgpaxkumocTs u perymsmus y
OpraHu3MOB

['ymMopanbHas peryssanus 1 S3HI0OKpUHHAS
CUCTEMAa KUBOTHBIX U YEJIOBEKA

@opMbI pa3MHOKEHUSI OPraHU3MOB
[TosoBoe pazmuoxkenue Meiio3
I'amerorenes. OGpa3oBaHue U pa3BUTHE
MOJIOBBIX KJeTok. JlabopaTopHas pabora

«I/IsyquHe CTPOCHH ITOJIOBBIX KJICTOK Ha

TOTOBBIX MUKpOIIpCIIapaTax»

0.5



46

47

48

49

50

51

WNHuBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOreHe3 3aKJIaJiKa OpraHOB U TKaHEl

13 3apOJbIIICBLIX JIUCTKOB

Poctru Pa3BHUTUC )KMBOTHBIX.
JlabopaTtopHast pabota «BrisiBieHHe
MPU3HAKOB CXOJCTBA 3apOIbIIICH

IIO3BOHOYHBIX )KUBOTHBIX))

PasMHOkeHME U pa3BUTHE PACTEHUI.
JlabopaTtopHnast pabora «CtpoeHue
OpraHoOB Pa3MHOKEHUS BBICILIUX

pacTeHui»

WcTopus cTaHOBNIEHUS U pa3BUTHUS

TCHCTUKH KaK HaAYKH

OCHOBHBIC TIOHSITHS] U CHMBOJIBI T€HETHUKH.
JlaGopaTtopHnas pabdota «Jlpo3odriia kak

00BEKT F'€HETHYESCKUX HCCHGHOB&HHﬁ))

3aKOHOMEPHOCTH HACJIEI0BAHUS
MpU3HaKOB. MoHOTHOpUTHOE
ckpemuBanue. [Ipaktuueckas padota
"N3yueHue pe3yabTaToB MOHOIHOPUHOTO

CKpelBaHus y Apo30¢uisr"

0.5

0.5

0.5



52

53

54

55

56

57

58

ITuTosmornueckre OCHOBBI

MOHOFI/I6pI/IZ[HOI‘O CKpCIIUBaHUSA

AHaIM3UpPYIOLIEE CKPEIIMBAHUE.
Henonnoe nomunuposanue Jurudpunxoe
ckpemrBanue. [Ipaktuueckas padota
«M3ydenue pe3yabTaToB TUTHOPUIHOTO
CKPEILMBAHUS Y IPO30(DUITBI»
HuTonornyeckue 0OCHOBBI TUTHOPUTHOTO
ckpemrBanus ClemIeHHOE HacleJ0OBaHe

MIPU3HAKOB

XpOMOCOMHAsI TEOPHSI HACIIEICTBEHHOCTH

T'enetnka noina
T'eHoTHn Kak 11eJI0CTHAS cCUCTEMA

['eneTnyeckuii KOHTPOJIb PA3BUTHS

paCTeHHﬁ, JKHBOTHBIX U YCJIIOBCKA

MN3MeHYnBOCTb MpU3HAKOB. Bribl
M3MEHYUBOCTH MomudukarmonHas

HU3MCHYUBOCTH

BapuanuonHslii psia 1 BapHanuoHHast
kpuBas. JlabopaTopHas pabora
«HccnenoBanue 3akOHOMEPHOCTEH

MO,[[I/I(I)I/IKaI_[I/IOHHOI\/’I U3MCHYMBOCTH.

0.5

0.5



59

60

61

62

63

[TocTpoeHne BapuallMOHHOTO psia U
BApUALIMOHHOMN KpuBON» [ eHoTMIIMYECKas
n3MeHunBOCTh. KoMOuHaTuBHas

HU3MCEHYUBOCTH

MYTaIII/IOHHafl U3MCHYHNBOCTBD.
[IpaxTnueckas pabota «Myrtanuu y
po30¢ bl (Ha TOTOBBIX
MUKpOITpernaparax)» 3aKOHOMEPHOCTH
MYTAIMOHHOTO TIpoIiecca. DMUTeHETHKA 1

SIIUT'€HOMUKA

I'enetuka yenoseka. [IpakTuueckas
pabota «CocTaBlieHHE U aHAU3

POOCIOBHOM»
MeToabl MEMUITMHCKOU T€HETUKU

3HayeHNE MEOUIIMHCKON T€HETUKU B
MPEAOTBPAIICHUN U JICYCHUH

FeHETUYECKHX 3a00JI€eBaHMI YeT0BEKA

OCHOBHBIE TIOHATHUS CEJICKIIUH.
JlaboparopHas pabota «3yuenue copTos
KYJIBTYPHBIX PACTEHHH U IOPOJ]

JOMAITHHUX KUBOTHBIX»

0.5

0.5

0.5



64

65

66

67

68

MeTomp! CeNeKIIMOHHON pabOTHI.
JlaboparopHas pabota «/3yuenune

METO/IOB CEJIEKI[UU PACTCHUID)

JIOCTHKEHMS CEJIEKIUU PACTEHUM U
KUBOTHBIX. [IpakTHueckas pabota
«IIpuBuBKa pacrenuit» CoxpaHeHue,
M3y4YeHHE U UCTIOIb30BaHUE TeHETHIECKUX
pecypcoB

buoTexHoorusa kak Hayka u 0Tpacib
npou3BocTBa. [IpakTnyeckas pabora

«M3ydenne 00bEKTOB OMOTEXHOJIOT U

OcCHOBHBIC HaIIPABJICHUSI CHHTETUYCCKOM
Oounosiornr XpoMOCOMHAs ¥ TeHHAs
WHXKEeHEepUs MeTuImHCKIe

OMOTEXHOJIOTUHU
MenunuacKre OMOTEXHOIOTUU

OBIIEE KOJJMYECTBO YACOB ITO
I[TPOTPAMME

68

0.5

0.5

135



IHOYPOYHOE IINTAHUPOBAHUE

11 KJIACC
4
Ne
Tema ypoka
n/n
1 DBOIIOLHUS U METOILI €€
H3y4YEHUS
Hcropus pazButus
2 MpeACTaBICHUIN 00
DBOJIIOLIUHU
3 MUuKpO3BOITIOIHUS
A [Momynsauums kak

QJICMCHTapHas CANHULA

KoaunuecTBo 4acoB

Bcero

KonTpoabHbie

padoThI

IIpakTuyeckue

padoThbI

0.5

Jara

U3y4eHust

JJIeKTPOHHBbIE HU(PPOBBIE

o0pa3oBaTebHbIE pecypchl



10

BuJa 1 3BOJIIOIMH.

JIaboparopHas paboTa

Ne 1 «CpaBHeHue BUJIOB 110
MOP(OTIOTrHIECKOMY 1

KPUTEPUIO»

JIBHKyIIHE CHIIBI

(amemeHTapHbIe PaKTOPHI) 1
IBOJTIOIIH

EcrecTBennslit 0TOOD 1 €ro

dhopmbl

Pe3ynbrarh! 3BOMIOIMN: 1
MPUCTIOCOOJIEHHOCTh

OpraHU3MOB U

BHJI000pa30BaHuUE.

JlaGopaTtopnas padota Ne 2
«Ornucanue 1
MIPUCTIOCOOIEHHOCTH

opraHusma u €€

OTHOCHUTEIILHOTO

XapaxkTepa»

Hanpasnenus u nytu

MaKpO3BOJIFOIUHN

0.5



11
12

13

14

15

16

17

18

19

HeobpaTumocTs 3BoOIONINAN

Passurne xu3Hu Ha 3emie

I10 3paM | Nepuoiam

OCHOBHBIE ATAITBI YBOJOIIH
PacTUTENEHOTO U
KHUBOTHOTO MHpA.
[IpakTnueckas padora Ne 1
«M3yueHune uckomaembIx
OCTaTKOB PaCTEHUH 1
KUBOTHBIX B KOJUIEKIIHSIX)
CoBpeMeHHas cucrema
OpraHUYECcKOTro MUpa
DBOJIIOLHS YeTIOBEeKa
(anTpOMIOTEHE3)

JBwxymue cuiibl (hakTopsl)
aHTpOIOreHe3a

OcHoBHBIE CTaUU
ABOJIIOIMH YEJIOBEKa
UenoBedeckue pachl U
MIPUPO/IHBIE alanTaIllH

YCJI0BCKa

0.5

0.5



20

21

22
23
24

25

26

27

28

PesepBHBIl ypOK.

O000111EHHE TT0 TEME

«BO3HUKHOBEHHUE U

Pa3BUTHUC KU3HU HA

3emiie»

buoTtnyeckue GakTopsl

OKOJIOTHYECKIE
XapaKTePUCTHKHU
nomysiiud. [IpakTudeckast
pabota Ne 2 «Iloncuér
TJIOTHOCTHU TIOTYJISIIAN

Pa3HbIX BUJOB PACTCHHI»

CooOmiecTBa OpraHu3MoOB —

OHOLIEHO3

OKOJIOTHYECKHE CUCTEMBI

(?KOCUCTEMBI)

OCHOBHBIE TTOKa3aTeIIN
9KOCHUCTEMBI.
DKOJIOTHYECKUE TUPaAMUIBIL.
CBoIicTBa SKOCHCTEM.

Cyxkueccus

0.5



29

30

31

32

33

34

[IpupoaHbIE S3KOCUCTEMBI 1
AHTpONIOT€HHBIE

1
9KOCUCTEMBbI

buocdepa — rimodanbHas

HKOCHCTEMA .
Semnu 1
3aKOHOMEPHOCTH .
CylIecTBOBaHUS Onocdepsl
UYenoseuecTBo B Onochepe 1
3emun

OBILEE KOJIMYECTBO 34

YACOB II10 ITPOTPAMME

0.5



YUYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O
MMPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

* buonorus, 10 kracc/ [Naceunuk B.B., Kamenckuii A.A., Py6orios A.M. u npyrue; moj
penaxuueii [Taceunuka B.B., Akiimonepnoe obmectBo «M3aarensctBo «IIpocsemienue
* buonorus, 11 kracc/ [Naceunuk B.B., Kamenckuii A.A., Py6orios A.M. u npyrue; moj

penaxuueii [Taceunuka B.B., Akiimonepnoe odmectBo «M3narenbctBo «IIpocsemnienue

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA
METOJANUYECKHNE MATEPUAIJIbBI JIJIAA YUUTEJIA

WHTepakTHBHBIE METOINYECKHE MATEPHAIIBI JITSI METOTUIECKOM MO IICPIKKH
00pa3oBaTeNbHBIX OpraHu3anuii (eds00.ru)

2) NnTepakTUBHBIE METOIMYECKHE MAaTEPHAIIbI ISl METOAMYECKOMN MO IEPKKU
00pa3oBaTeNbHBIX Opranu3anuii (eds00.ru)

Bupryanpabie 1abopaTopHbIe U TPAKTUYECKHE PAOOTHI Ha YIITYOJICHHOM
YPOBHE OCHOBHOTO 00111ero 0Oopa3zoBanws (€ds00.ru)

2) IHTepaKkTHBHBIE BUPTYyaIbHBIC TA0OPATOPHBIC U TPAKTUUYECKUE PAOOTHI Ha

yriryOJI€HHOM YPOBHE OCHOBHOTO 00111ero oopasoBanmus (€ds00.ru)

HUDPPOBBIE ObPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET

http://www.ebio.ru/index-1.html

BuptyansHast o6pa3zoBaresnbHas 1abopaTopus

https://interneturok.ru/

http://biology-online.ru//



