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HOACHUTEJBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mipeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oduiero oOpa3oBaHHs pa3padboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoanuu B Poccuiickoit denepannmy,
dI'OC COO, Konmenuuu mnpernojaBaHus ydyeOHoro mnpeamera «buosiorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOI paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusiy yrayo6nénnoro ypoBHs usydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB IMpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxeHusMm @OI'OC COO npoduinbHbIe
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriIyOJEHHOM YPOBHE, SIBISIOTCA CIIOCOOOM
muddepeHnmanmu  00ydeHUST Ha YPOBHE CpEAHEro oO0Iero oOpa3oBaHUS U
MPU3BaHBl OOCCIECYUTHh MPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM
o01MM, cpeHUM NpodhecCUOHATBHBIM U BRICIIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIIMX
3a/1a4, CBSI3aHHBIX C TpodopuUeHTAIMEd OO0ydYaroUUXCsi U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM O0JIACTHM HAay4YHOr'O 3HAHHMSI, CBA3aHHOTO C OHMOJIOTHEW,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIJIM BOCHHBIM JIEJIOM.

[Iporpamma no ydebnomy mpeamety "buonorus" naér npeacraBieHUE O
Heau M 3aJadax HM3ydeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, OomnpeaeiisieT 00s13aTesIbHOE (MHBAPUAHTHOE) MTPEAMETHOE COAEPKaHUE, €ro
CTPYKTYpUpPOBAaHHME [0 pa3fenaM M TeMaM, paclpeleleHue Mo Kiaccawm,
PEKOMEHJIyeT TMOCIEA0BATEIbHOCTh M3yYEHUS YYEOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpolecca,
BO3pPACTHBIX OCOOEHHOCTEe oOyuwaromuxcsi. B mnporpamme mno Ouosnoruu
peanu3oBaH MPUHIUIT TPEEMCTBEHHOCTH C M3y4YCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATPUBAETCS
HAMpaBJICHHOCTh HA  MOCJIEAYIOIMIEe pa3BUTHE  OMOJOTUYECKUX  3HAHUH,
OPUECHTUPOBAHHBIX Ha (HOPMUPOBAHHE ECTECTBEHHO-HAYUYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEACTAaBICHUNA O 370pOBOM 00pa3e >XKU3HHU, Ha
BOCIHUTaHUE OEpPEKHOT0 OTHOIICHUS K OKpyXKalollel mnpupoaHou cpeae. B
mporpaMme Mo OMOJIOTMM TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOy4YeHHUS U B
GbopMUPOBAHUM OCHOBHBIX BHJIOB y4e€OHO-IO3HABATEIIBHOM  JEATEIbHOCTU
oOyJaromuxcss MO0 OCBOCHHUIO COAEpX aHHUS OWOJIOTMYECKOro oOpa3oBaHUs Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYuebnsiii npeamer «buonorus» Ha ypoBHE cpeaHEro o0Iero oopasoBaHUs
3aBepiiaeT OMOJIOTMYECKOEe O00pa3oBaHME B IIKOJE MW OpPUEHTHPOBAH Ha



pacimiMpeHre U yriayOsjeHue 3HaHWM OOYyYaroIIMXCs O KMBOM MPUPOJE, OCHOBAaX
MOJIEKYJISIPHOM M KJIETOYHOW OHOJIOTHH, SMOPUOJIOTUHM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOIIOLUOHHOTO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YIriIyOJIEHHOM YpOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCSA K IMOCIEAYIOIIEMY IOJYyYEHUIO
Ouosiornyeckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alMsX  CpPEIHETO
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEpKaHUS COCTaBISIET CUCTEMA
OMOJOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU HU3YYEHUH  OOYyYaIOIUMHUCS
COOTBETCTBYIOIIUX CHCTEMATHYECKUX pa3/eloB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUSA TOJy4aroT pa3BuTue. Tak,
paciMpeHbl U yriayOJaeHbl OHMOJIOTUYECKHE 3HAHUSA O PACTCHMSIX, XKHUBOTHBIX,
rpubax, OakTepusax, OpraHU3ME YEJOBEKa, OOIIMWX 3aKOHOMEPHOCTSAX JKU3HH,
JIOTIOJIHUTEIBHO BKIJIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U MTOMCKOBOTO
XapakTepa, KOTOpble MOXHO HCIOJb30BaTh KaK OPUEHTUPBI AJI MOCIEAYIOLIETO
BbIOOpa mpodeccuu. Bo3MokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMHU 3HAHUAMHU, IMOJYYCHHBIMH OOYUYAIOUTUMUCS TpPHU H3yYCHUH
(bU3UKY, XUMUH, reorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMY mnpenmery "buonorusa" otpaxkaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLNUOHHBIM MOAXOABI K HU3YYEHHIO OHOJIOTHUH.
CornacHo UM, U3y4arOTCsl CBOKMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYECKOro Mrupa Ha 3emiie,
COXpaHEHHUs1 OMOJOrMYECKOro pasHooOpaszus IuiaHeTrsl. Tak, B 10 kiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OMOJIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKIUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTUH, AKTyalM3UPYIOTCS 3HAHMS OOy4yarluxcs Mo OOTaHUKE, 300J0THH,
aHatomuu, (usmonorun uenoBeka. B 11 kiacce u3y4aroTcs SBOJIIOLHUOHHOE
y4eHHE, OCHOBBI KOJIOTHH U yUYeHHUE 0 Ouocdepe.

VYuebnsiii mnpeamer  «buornorus» mpu3zBaH  00€CNEUUTh  OCBOCHUE
00yJaroIUMHUCS OMOJIOTUYECKUX TEOPUH M 3aKOHOB, M1, MPUHITUIIOB U TPABUJ,
JIEKAIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT00o0pa3MM M OCOOCHHOCTSAX KJIETKH, OpraHu3Ma, IOy,
OMOLIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTH)KEHHUSAX, COBPEMEHHBIX
UCCIIEIOBAaHMSIX B OMOJIOTUH, IPUKIIAJHBIX aclleKTax OMOJOrMuecKux 3HaHui. Jls
pa3BUTHS U TOAJEpKaHUS HHTEepeca OOydaromuxcsd K OHOJOTMM Hapsiay co
3HAYUTEIBHBIM 00BEMOM TEOPETUYECKOIO0 MaTepuala B COAEPKaHUM MPOrPaMMBbl
no OHMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHMS M PAa3BUTHS
TOM uau MHOW oOjacTu OWOJIOTHH, BKJIAJAOM OTEUYECTBEHHBIX U 3apyOEeKHBIX
YU€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHUYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb n3yuenus yueOHnoro npenmera «buonorus» Ha yriyOaEéHHOM YpOBHE —
OBIIAJICHUE  OOYYalOUIMMHCS  3HAHUSAMHU O  CTPYKTYpPHO-(PYHKIIMOHATHHOMN
OpraHu3allid >KUBBIX CHCTEM pa3HOr0 paHra M HOPUOOpPETEHUE YMEHUU
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTu
npo(eCCUOHATIBHON JESITENIbHOCTH, CBSI3aHHOW C OuoJjiorueil, miam K BbIOOpPY
y4eOHOT0 3aBeICHUSA I MIPOIOJIKEHHSI OMOIOTUYECKOTO 00pa30BaHusI.

JlocTikeHne 1Lenu M3ydeHus y4deOHoro mnpeamera «buosorus» Ha
yIi1yOIEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIENYIOIIMX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMBI OMOJIOTMYECKUX 3HAHUM: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSX, KOHLUENIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
IpaBuiax, COCTABISAIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KAPTUHY MHUPA; O
CTPOEHUH, MHOTO0Opa3uh MU OCOOCHHOCTSX OWOJOTHYECKUX CHCTEM (KJICTKa,
OpraHu3M, MONyJsus, BUA, OMOreo1eHo3, ouocdepa); 0 BbIIAIOLUUXCS OTKPBITUIX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAaKOMJIEHUE OOy4YaloMMXCd C METOJAMH IO3HAHUS >KMUBOW TMPUPOJIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OMOJIOTUH, SMOPHOJIOTMM U OHOJOTUM pa3BUTHUS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MAaJIEOHTOJIOTHUH,
HKOJIOTUH);  METOJJaMH  CaMOCTOSITEJIBHOTO  IPOBEJIEHUS  OMOJOTHYECKHX
UCCIEeNOBaHU B JabopaTtopum M B mpupoje (HaOmoJaeHue, H3MEpEHUe,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBJIaZIcHUE OOYyYalOIUMUCS  YMEHHUSIMHU: CaMOCTOSATEIbHO  HAXOJUTH,
aHAJIM3UPOBaTh M HCIIOJIB30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; I0JIb30BAThCS
OMOJOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOMN; YCTAHABIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeJOBEYECTBA; OLICHMBATh IOCIEACTBUS CBOEH NEATEIbHOCTH 10
OTHOILIIEHUIO K OKpY)Karolled NpUpOAHOM cpene, COOCTBEHHOMY 3/10pOBBIO U
3I0POBBIO  OKPY)KAIOIIUX  JIIOJICH; OOOCHOBBIBAaTH W COOMIOJATH  MEPBI
npoPHIaKTUKA MH(QEKIIMOHHBIX 3a00J€BaHUl, MPaBUIa MOBEACHUS B MPUPOJE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B UPE3BBIYANHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HayYHbIE OTKPHITUS B 001aCTH OHOJIOTHUH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMpollecCCeé 3HAKOMCTBA C BBIJAIOMIMMUCS OTKPBITUSIMH M COBPEMEHHBIMHU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, PEIIAEMBIMU €10 MpOOJieMaMH, METOJI0JIOruei
OMOJIOrMYECKOTO UCCJIEI0BAHMS, IIPOBEACHUS HKCIEPUMEHTAIbHBIX
UCCJIEIOBaHUM, pelieHus] OMOJIOTUYECKUX 3a/1ad, MOJAEIUPOBAaHUS OMOIOTHUECKUX
00BEKTOB U MPOIIECCOB;



BOCIHUTAaHHUE y 00Yy4YarOIIMUXCs [IEHHOCTHOTO OTHOILIEHUS K *KUBOW MPUPOJIE B
LEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTUUECKOM,
TeHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTypbl TOBEACHUS B TMPUPO/IE;
MHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrne  OOy4YaloIIMMHUCS  KOMIIETEHTHOCTH B palMOHAJIBLHOM
IPUPOJIOTIONB30BAaHUHN (COOMIOACHUE MPAaBHJI TIOBEIEHUS B TMPUPOIE, OXPaHbI
BUJIOB, S9KOCUCTEM, OMoc(eprl), COXpaHEHUU COOCTBEHHOTO 3/I0POBbS U 37J0POBBS
OKpYXXaloIUX  Jrojie  (coOmromeHuss Mep NporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MacCHOCTH JKU3HENEATENbHOCTH B UYPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJb30BaHUS
OMOJOrMYECKUX 3HAHUM U YMEHUH B TOBCEHEBHOM KU3HU;

CO3/laHME€  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOydaromUMUCS
WHIUBUTyaJIbHON o0Opa30BaTeNIbHOM TPacKTOPHH, CHOCOOCTBYIOLIEH
NOCIEAYIOUEMY NPOPECCHOHATBHOMY CaMOOIPECICHNUI0, B COOTBETCTBUM C
WHIUBUYyAJIbHBIMU UHTEpPECAMU U MOTPEOHOCTIMM PETHOHA.

OO111ee YMCI0 YacoB, OTBEICHHBIX Ha U3y4YeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YpOBHE CpelHero odiiero odpazoBanus, coctasiser 136 yacoB: B 10 kiacce — 68
yacoB (2 4aca B Hezeno), B 11 kiacce — 68 4yacoB (2 yaca B HEJIEINIO).

O100p OpraHu3anUMOHHBIX (OPM, METOJOB M CPEICTB 0Oy4deHMsI OMOJIOTUU
OCYULIECTBJISIETCS ¢ YYETOM cHenU(UKH €ro COJAEp>KaHHs W HaIlpaBJIEHHOCTH Ha
NPOJOJDKEHHE OHOJOrnYeckoro oOpa3oBaHMs B OpraHu3alUsaX CpEeaHEro
1po(heCcCHOHATIBHOTO U BBICIIET0 00pa30BaHUsl.

OO0s13aTENIbHBIM YCIOBHEM NPU 00yUE€HUU OMOJIOTHH Ha YIiyOJEHHOM YPOBHE
SBIIIETCSL TIPOBEJEHUE JIa0OpaTOPHBIX M MpakThUyeckux pador. Taxxke ydactue
OoOy4YaromMXcs B BBINOJIHEHUH MPOEKTHBIX M Y4eOHO-MCCIEA0BATENBCKUX PadoT,
TEMaThKa KOTOPBIX ONPEIEIseTCs y4YUTEJIEeM Ha OCHOBE HUMEIOIIHUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUH.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Copnep:kanue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B MPOBEPKY
rocyaapcTBeHHou utorooit arrecraruu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHass Ouosiorusi — KOMIUIeKCHasi Hayka. Kpartkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIbHbIC, TPUKIAJHBIE KM TMOUCKOBBIE HAyYHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHre OMoJoruu B (POPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
kaptuHbl Mupa. IIpodeccun, cBszanHbie ¢ OwWonoruel. 3HaYeHUE OMOJOTHH B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJIOBEKA: MEIAUIIMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBL.

JlemoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. dapBuH,
VY. I'apgeit, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, . 1. Meunukos, H.
. Baunos, H. B. Tumodees-Pecosckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBsI3b OMOJIOTMM C JAPYTUMHU Haykamu», «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMbI U UX U3YyYeHHUE

JKuBble cucTeMbl Kak NpeaMeT u3ydeHusi Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOTO COCTaBa, JHMCKPETHOCTh U IEJIOCTHOCTb,
CI0KHOCTb M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CAMOOpPraHU3alus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpoBHU OpraHu3aldd KUBBIX CHUCTEM: MOJICKYJSIDHBINA, KJIETOYHBIMH,
TKaHEBBIH, OPTaHU3MEHHBIMH, MOMYJISILIMOHHO-BUI0BOM, AKOCUCTEMHBIN
(Ouoreouenotuueckuit), Ouochepupiii. Ilpoueccel, npoucxonsduue B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KKMBOro. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, nzyyaroniye >kMBbl€ CUCTEMBI HA PA3HBIX YPOBHIX OpraHU3aIlUU.

N3yuyenue xuBbIX cucteM. MeTonsl Ouosornueckod Hayku. HaOmronenwue,
M3MEpPEHUE, SKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [loHaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. IlnaHumpoBanme »skcnepumenta. [loctaHoBka u
npoBepka rumnote3. HyneBast runote3a. [lonsite BBIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosormueckux gaHHBIX. OIlEHKa JOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaTtoB. [IpuumHBI HCKaXXeHUS Ppe3yJIbTATOB JSKcrnepuMeHTa. llonartue
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmunpt u cxembl: «OCHOBHBIE TPU3HAKU >KU3HWY», «buonoruueckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUHd KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHusmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU TTPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME I  MOPOBEICHUS
HaOJI0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IMYHBIX METONOB TpPH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. BuoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUHULIA KuBoro. KMcropus
oTkpbITus kietku. Paboter P. I'yka, A. Jleenryka. Knerounas teopus (T. IlIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJICTOUYHOM
TEOPUHU.

MeTtoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEYEHBIX aTOMOB, AU(EepeHInanbHOE
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpanun

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

Tabmunpl 1 cxembl: «CBETOBOI MUKPOCKOID), «DIEKTPOHHBIA MHKPOCKOI,
«HMcTopus pa3BUTUSA METOJOB MUKPOCKOIIUI.

OOopynioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHue MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, snekrpodopes, aubdepeHanTbHoe EeHTPUGYTUpOBaHUE,
IT11P)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUUYECKHIM COCTaB KJIETKU. Makpo-, MUKPO- U YJIbTPAMHUKPOIIIEMEHTHI.
Bona m e€ ponp Kak pacTBOPHUTEINs, pearcHTa, ydacTHEe B CTPYKTYpUPOBAaHUU
KJIETKH, TEIUIOperysiuuu. MuHepanbHble BEIIeCTBAa KJIETKH, UX OHOIoruyeckas
posb. Posib KAaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckne BelIECTBA KIETKUA. buosiormyeckue mnonumepsl. benkw.
AMUHOKHUCIOTHBIA cocTaB 0enkoB. CTpyKTypbl GenkoBoi Moiekysnbl. [lepBuunas
CTpyKTypa Oenka, NenTHIHas CBS3b. BTopuuHas, TpeTW4Has, 4YeTBEPTHYHAs
cTpykTypsl. [lenatypamus. CpoiictBa OenkoB. Kiaccudpukauus Oenkos.
buonornyeckue Qpynkuun 0enkoB. IIpuonsi.



YraeBoasl. MoHOCaxapu/bl, AUCaXapuibl, OJIMTOCAXapPUIAbl U TOJIHCAXaPU/IBIL.
OOmuit  mnaH cTpoeHus ©  (U3MKO-XUMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue QyHKIIUU YTIIEBOOB.

Jlununel. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys TUIua0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepouibl. buomornueckue QyHKIUU
aunuoB. OO1Me cBoWCTBa OMOJOTHYECKIX MEMOpaH — TEKYUYEeCTh, CIIOCOOHOCTD K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxnennoseie kucnotel. JJHK u PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapuoct. IlpaBuno Yapradda. Ctpykrypa
JAHK — nBoiinast cnupans. MecroHaxoxaeHue u ouonornueckue pynknum JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue mosekynbl AT®. Makpospruueckue cBsizsu B Mosekyne ATO.
buonornyeckue pynkunun AT®. BoccTaHOBIEHHBIE IEPEHOCUMKU, UX (DYHKIIUH B
Kietke. [Jlpyeue wHyxneozuompugocgpamovr (HT®). CexenupoBanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrtpykrypHas Ouosorus: OMOXUMHUYECKHE U OMO(U3NUYECKUE UCCIEHOBAHUS
COCTaBa U MPOCTPAHCTBEHHOW CTPYKTYphl OuOMOJeKyd. Moodenuposarnue
CMPYKmMypsl U QYHKYUl OUOMONEKVI U UX KOMNieKkco8. KomnvromepHulil ousaiin u
OpeanuyecKull cCuHme3s OUOMOJEKYN U UX HENPUPOOHBIX AHANO208.

JleMoHCTpauun

[Toptpetsr: JI. [lomunr, Jx. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. IIpy3unep.

Huarpammel:  «PacrnipeneneHue XUMUYECKHX 3JEMEHTOB B HEKHUBOU
npupoie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuel u cxembl: «lleproguueckass TabMWIa XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOJb», «BemiectBa B coctaBe opraHuzmoBy, «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€lIKOBOM MOJIEKYyJbl», «CTpoeHHE MOJIEKYI
yrieBooBy, «CTpoeHre MoyieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenue Monekyasl ATOy.

OOopynoBaHue: XMMUYECKAs! MOCYAa U 000pYyAOBaHHE.

JlaGopaTopHasi padora «O0HapyxeHUE OCJIIKOB C TTOMOIIbIO Ka4€CTBEHHBIX
pEaKIUii».

JlaGopaTtopnass  paGora  «lccienoBaHue€ ~— HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenue u GyHKINH KJIETKH

Tumnbel KIETOK: 3yKapuoTHYecKas U TMpokapuotuyeckas. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHne mpoKapuoTHIeCKOM KIeTKu. KineTouHas creHka OakTepuii U apXxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpanbl. TpaHcOpT BELIECTB Yepe3 IIa3MaTUYECKyt0 MEMOpaHy: NacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIA W BTOPUYHBIHI
aKTUBHBIK TpaHcropT). Ilomymponuniaemocts MeMOpanbl. PabGorta Hatpuid-
KaJIMEBOI'O0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOW CTEHKU PACTEHHM, TprOOB.

Huromna3zma. [{urozomns. [utockener. JIBuxkenue nuromnia3Mbl. OpraHou bl
kieTkdn. OnHoMeMOpaHHbIE OpraHOWMAbl KJIETKU: SHAOIUIa3MaTHYeCKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHOUAOB KiIETKH. CTpOeHHE TpaHyJsIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6eakos 6 IIIC. CuHte3 pacTBOpuMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpetopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enxos 6
annapame [onvoxcu. Copmuposka 6enxkos 6 annapame [ onvoxcu. Tpancmopt
BEILECTB B KJIETKE. Bakyosn pacTuTenbHbIX KiIeToK. Kietounslii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJBI  KIJIETKM:  MHUTOXOHIPHH,  IUIACTHJBI.
Ilpoucxoorcoenue mumoxonopuit u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenue U (yHKIMHM MHUTOXOHIpuM u tuiactul. [lepBuunsie,
BTOPUYHBIE U  CIIOKHBIE  IJIACTUIBl  (OTOCHUHTE3UPYIOUIUX  DYKApPHUOT.
XJIOpOIIACThI, XPOMOILIACTHI, JIEMKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocomsl. Ilpomescymounvie Gunamenmol.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIEUHbIE — KIIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukporpyOouku. Knetouynsrit
ueHtp. CrpoeHMe U JBUKEHUE KIYTUKOB W pecHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnmvie ¢ MUKpopuiameHmamu u
muxpompyboukamu. MomopHvie 6enxku.

Anpo. OGonouka siipa, XpOMaTHH, KapuoILJIa3Ma, SAPBIIIKH, UX CTPOEHUE U
bynkuun. SnepHpiii O0enkoBbI MaTtpukc. IIpocTpaHCTBEHHOE pPaCHOIOKEHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamui. benku
XpoMaTUHA — TUCTOHBL. /J{uHamuka s0epHoUu 00010uKku 6 mumosze. Aoephbiil
MpaHcnopm.

Kinierounble BkitoueHusi. CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



[Toptpetsr: K.C. MepexkoBckuii, JI. Maprymmuc.

Tabmuubr u cxembl: «CTpoeHUE DYKApUOTHUECKOW KieTkm», «CTpoeHme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOW  KJIeTKn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUYECKON KIETKI.

O6opyioBaHuEe: CBETOBOM MHMKPOCKOI, MHKpPOIpEnaparbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl OaKTepUaIbHbIX KIETOK.

JlaGopaTopnass pabora «M3ydyeHue CTpOEHUSI KIETOK Pa3IUYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTopnass padora «lccnegoBaHue IIa3MONIM3a W JAEIUIA3MOJU3a B
PACTUTEIbHBIX KIIETKaX».

IIpakTnyeckass  padora  «l3ydyeHue  NOBWKEHHS  LUTOIUIA3Mbl B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelleCTB M NMPeBpallleHUE JHEPIUH B KJIETKe

AcCCUMUIISALINS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl ooOMeHa
BEILIECTB: aBTOTPO(HBIN W reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHne KieTku: mnpeBpamieHne AT B
OOMeHHBIX Tpoueccax. DepMEHTATUBHBIN XapakTep peakiuid KICTOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (PEpMEHTATHBHBIX
peakiuii OT pa3INYHbIX PAKTOPOB.

[lepBUYHBIA CUHTE3 OPraHUYECKUX BEHIECTB B KIeTKe. DOTOCUHTES.
AHOKcucenHbIll U OKcuceHHblll pomocunme3 )y obaxkmeputi. Ceemocodouparoujue
nUSMeHmovl U NUSMEHMbl peakyuoHHo20 yeumpa. Ponp XJIOpOIIacToB B Mpouecce
dborocunTeza. CBeroBas u TeMHOBasi gasbl. Pomoovixanue, Cs, C,. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BrusHue pa3nudHbix (HakTOpOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUYeHUE (POTOCUHTESA.

XEeMOCHUHTE3. Pa3nooOpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, cepoOaKTepuH, BOAOPOIHBIE
OakTepuu. 3HaYEHUE XEMOCUHTE3A.

AHaspoOHbIe opranu3Mbl. Bugsl Opoxenus. I[IpoaykTel OpokeHHS U HUX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MHUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OPTraHU3MBI. Oransl JOHEPreTUYECKOIO oOMeHa.
[ToaroroBHUTENBHBIN 3TaM. [ TUKOIN3 — OECKUCIOPOIHOE PACIICIUICHHUE TIIFOKO3HI.

buonornueckoe OKUCIEHUE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHIAPUN B
mpoiieccax ouonornyeckoro okucienus. [{uknmnueckue peakuun. OKUCIUTETEHOE
bochopunupoBanue. Ouepeus memopaHnoz2o epaduenma npomonos. Cunmes



AT®D: paboma npomonuou ATD-cunmaswi. IlpeumyinecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHadpOoOHBIM. DPPEKTHBHOCTh SHEPTETHUECKOTO OOMEHA.

JleMoHCTpanun

[Toptpertsr: k. IIpuctnu, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibl u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKU 00MeH», «brocunTes
oenka», «Ctpoenune pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYyIOBAaHME JJI MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGopaTropuass  padora «l3ydeHue  KaTaIUTUYECKOW  aKTUBHOCTH
(dbepMEeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopaTtopnas pabora «U3ydyeHue (¢EepMEHTATUBHOTO pacCIlEIICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopuass paGora «CpaBHeHue mporeccoB  GOTOCHHTE3a U
XEMOCHHTE3a».

JlabGopaTopHasi padora «CpaBHeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HacsiencrBeHHast uHGoOpMalus U peajiu3anus eé B KiIeTKe

Peakunn mMarpudHoro cuHre3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLIHSIX
MaTpUYHOTO cUHTe3a. Peanuzanus HacneacTBeHHOW nHpopManuu. ['eHeTHUeckuit
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmartpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stansl. Yuactue TpancnoptHeix PHK B 6GuocunTtese Oenka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOKHCHOT. Ponb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U 3YKApHOT. Peryisiusi akTUBHOCTM T'€HOB Yy MpOKapuoT. I'mmoresa
onepoHa (®. Kakob, XK. MaHno). MonexynapHvie mexanuzmvi IKCNpeccuu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupychl — HekieTouHble (hOPMBI )KU3HU U O0IUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. JKuzHeHHbll YUK
JIHK-cooeporcawux eupycos, PHK-coodepocawux eupycos, obakmepuogazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHbie 3a0oneBaHusi yenoBeka, >KMBOTHBIX, pacteHuil. CITN, COVID-
19, conmanbHbIe 1 MEAUITMHCKUE TTPOOIIEMBI.

buoungopmamuka: unmeepayus u anaiuz donvwiux maccusos («bigdatay)
CMpYKmMypHuIX buonocudeckux oanuwix. Hanomexnonoeuu 6 ouonozuu u meouyuHe.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodvl 00cmasKu 1eKapcms.



JleMoHCTpanun

[Toptpetsr: H. K. Konbnos, /. . UBaHOBCKUM.

Tabmuubl u cxembl: «brocunTe3 O6enkay, «I'eHeTnyeckuii Kom», «BUpych»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbI HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabl W peryisnus. Hutepdaza u MUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekalmmx B uHTepdase. IloaroroBka KieTku K
nenenuro.  [IpecuHTteTndyecknii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuobl UHTEpGa3bl.

Martpuunbin cunres JIHK — perumkanwmsa. [Ipunnuner perumkanuu JIHK:
KOMIUJIEMEHTAPHOCTh,  IMMOJYKOHCEPBATHUBHBIA  CHUHTE3, aAHTUNAPAJIICIBbHOCTD.
Mexanusm permkanuu JTHK. Xpomocombl. CtpoeHue xpomocoM. Ternomepsl u

TeoMepaza. XPOMOCOMHBIM HaOOp KJIETKHM — KapuOTHUIl. JIUTIOWIHBIA W
rarionaHbll  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[Henenne ximerkn — wmuto3. CTaguy MHUTO3a W MNPOUCXOIAIIME B HHUX

nporeccel. Tunbel Muto3a. KapuoknHe3 u nuToknHe3. buosiormueckoe 3HaueHUE
MHUTO3A.

Perynsinus MUTOTHYECKOTO IMKIA KJIeTKH. [IporpamMmmupyemast KieTouyHas
rudeb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAJIbHAs TeHOMHKA. Mexanusmuol
npoaugepayuu, oupgepenyuposku, cmapenus u euberu xiemox. «l{ugposas
KiemKkay» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMoHCcTpauumn

Tabnuupl 1 cxeMbl: <«OKW3HEHHBIM UK KIETKW», «Mwuto3y, «CTpoeHue
xpomocom», «Permukarus JTHK.

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenaparbl: «MUTO3 B KIETKax
KOpelIKa JIyKay.

JlabopaTropuass  padora  «M3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MUKpPOTIpenapaTaxy.

JlabopaTtopHnasi padora «HabmoneHne MuTO3a B KJIETKaX KOHUYUKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApATax ).

Tema 9. Ctpoenue u GyHKUMH OPraHM3MOB

buonoruueckoe pazHooOpazue OpraHU3MOB. OHOKIIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U  IKU3HENEATCIBHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. baktepumu, apxeu, OJHOKIETOYHbIE TPHUOBI, OJHOKJIETOUYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoJIoHHabHbIE OpTraHU3MBI.



B3auMocCBsi3p 4acTeli MHOTOKJIETOYHOIO OpraHu3ma. TKaHu, OpraHbl WU
cucTeMbl opranoB. Opranusm Kak enuHoe uenoe. I'omeocras.

Tkanu pacreHnid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
MOKPOBHAs, MPOBOJSINAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTpOEHUS,
GyHKUMNA U pactofIOKEHHs TKaHEH B OpraHax pacTeHUH.

TKaHU KUBOTHBIX U YEJIOBEKA. THIIBI KMBOTHBIX TKAHEU: 3MUTEIHAIbHAS,
COCIMHUTEbHAS, MbIMIeYHasi, HepBHasg. OCOOCHHOCTH CTpOEHUS, (PYHKIUH W
pacIonoKEeHUsI TKaHEH B OpraHaXx KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIIMM OPTaHOB U CUCTEM OPTaHOB.

Onopa Tena opranu3moB. Kapkac pacrenuil. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHblii ¥ BHYTpeHHHU ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEH.

JIBmkeHne  opraHu3MoB. JIBH)KEHHME  OJHOKJIIETOYHBIX  OPraHU3MOB:
amMEOOUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3Mbl M HACTUU. JIBH)KEHME MHOTOKIIETOYHBIX >XMUBOTHBIX M YEIIOBEKA:
MblleyHasi cuctema. Pediiekc. CkeneTHbIE MBIIIIBI U UX padoTa.

[Iutanne opranuzmoB. IlorjomieHue BOABI, YIJIEKMCIOIO Tra3a H
MHHEPAJIbHBIX BEUIECTB pacTeHUsMU. llutanue XUBOTHBIX. BHyTpuIlOI0CTHOE U
BHYTPHUKJIETOUYHOE nuuieBapeHue. [IutaHne mMO3BOHOYHBIX >KUBOTHBIX. OTHEIBI
MUIIEBAPUTENBHOTO TpakTa. [lumeBapurenvHble xene3bl. llumeBapurtenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >kuBOTHBIX. JJuddy3us
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe npixanue. /[pixarenbHas NOBEPXHOCTD.
’KabepHoe u nérounoe apixanue. [[pIxaHue mo3BOHOYHBIX )KMBOTHBIX U YEJIOBEKA.
DBOJIOIMOHHOE  YCIIO)KHEHUE CTPOEHUSA JIETKUX IMO3BOHOYHBIX JKUBOTHBIX.
JlpixaTenpHass cucrema 4esioBeka. MeXaHu3M BEHTWISIUUU JETKUX y ITHUL U
MIIeKonuTaromux. Perynsimus apixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEIIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTECHHIA.
TpancropT BemecTB y XKUBOTHBIX. KpoBeHOCHass cucrema W €€ Oprassl.
KpoBeHOocHasi cucTeMa TMO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE cOCyAbl M KpoBb. Kpyrum kpoBooOparieHusi. IBOJIOIHMOHHbBIE
YCIIOKHEHUSI CTPOCHHUSI KPOBEHOCHOM CHUCTEMBI TTO3BOHOYHBIX JKUBOTHBIX. Pabora
ceplla v €€ peryJisius.

Brigenenune y opranu3mMoB. BeigeneHue y pacteHuil. Beimenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyonu. Opranbl BblaesieHus. DOunbTpanus,
CEKpelus U 00paTHOE BCACHIBAHWE KaK MEXaHU3MbI PabOThI OPTAHOB BBIJICICHUSI.
CBs13b MMOJOCTH T€JIa C KPOBEHOCHOM M BBIICIIUTENIBHON cucTeMamu. Beiienenue y



MMO3BOHOYHBIX JKUBOTHBIX M ueioBeka. [louku. CTpoeHne n (QyHKIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y U€IOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CHOpHI
OakTepuil M UHUCTHI MNPOCTEHINIMUX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrukyna. CpeacTBa macCUBHOM M XMMUYECKOW 3a1UThl. ODUTOHIUIBI.

3ammTa y MHOTOKJIETOUYHBIX >KUBOTHBIX. [IOKpOBBI M WX MPOU3BOAHBIC.
3ammuTa opranu3Ma ot Oojne3Hed. UMmyHHas cucteMa uenoBeka. KiietouHblil u
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM crerudUIecKuii
UMMYyHUTET. Teopusi KIOHaIbHO-celeKTUBHOr0o mMmMmyHutera (I1. Dpnux, @. M.
bepuer, C. Tonerasa). BocnanuTtenbHble OTBETHI OPraHu3MoOB. Posib BpOKIEHHOTO
UMMYHUTETA B PAa3BUTUU CHCTEMHBIX 3a00JI€BaHU.

Pazgpaxxumocts U peryimsinus y  opraHusmoB. Pazmpaxumocts y
OJHOKJICTOYHBIX OpraHu3MoB. Takcucel. Pasgpaxumocts u peryiusanus y
pactenuii. PocToBble BeniecTBa U UX 3HaYCHHUE.

HepBHasi cucrema u pediekTopHas peryisius y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTHEIbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOEHUS HEPBHOW CUCTEMBI
y JKMBOTHBIX. OTJIIeNIbI TOJOBHOTO MO3ra IMO3BOHOYHBIX JKMBOTHBIX. Peduiexc u
pednexTopHas ayra. be3ycnoBHbIE U yCIOBHBIE PEIEKCHI.

['ymopanpHas perynsiuus W 3HAOKPUHHAs CHCTEMA KMBOTHBIX W YEJIOBEKA.
JKenespl OSHOOKPMHHONW CHUCTEMBI M WX TOPMOHBL. JleWiCTBHE TOPMOHOB.
B3auMoCBA3bp HEPBHOW M SHIOKPUHHOW cucTeM. [ umoTtaiamo-runoguiapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabnuupl U cxembl: «OIHOKJIETOUYHBIE BOAOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepumn», «lIpocreiimme», «Opranbl HIBETKOBBIX PAacTEHUN,
«CuctemMbl OpPraHoOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «Tkanu pactenuit», «KopueBbie cuctembl», «CTpoeHHE CTEOIs,
«CTpoeHue NHCTOBOM IUIACTUHKW», «TKaHM KXMUBOTHBIX», «CKEIET 4YelOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas
cucrema», «HepBHas  cucrema», «Koxa», «Mplmeunas  cucremay,
«BprgenurenbHas cucteMa», «IHIOKPUHHAS cuctemMa», «CTpOeHHE MBIIIIbD,
«Ammynuter»,  «KuiieuHonosioctHeie», «CxeMa  TUTaHUA  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE TUAPHDY,
«Ctpoenue miaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBsi», «HepBHas
cuctema peio», «HepBHas cucrema arymkw», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrtema  ntumy, «HepBHas — cuctema
MJIEKOTTUTatomux», «HepBHas cuctema yenoBeka», «Pedmaexcey.



OOopyioBaHHE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparbl OJHOKJIETOYHBIX
OpraHMW3MOB, MUKPOIpPENapaTbl TKAHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIECKIIMU
HAaCEKOMBIX, UIJIOKOXXHUX, UBbI€ AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHuil pa3HbIX OTAEJOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
000pyTOBaHUE TSl IEMOHCTPALIMU TTOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTCHHIA,
pacieruieHus Kpaxmana U OeNKoB 1o 1eicTBUEeM (epMEeHTOB, 000pyI0BaHUE AJIs
JEMOHCTPALUK OMBITOB N0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTENbHBIX JBUKEHUM, MOJIEIIM TOJIOBHOTO MO3ra Pa3JINYHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHrue TKaHEel paCTCHUI».

JlabGopaTopHasi padora «/3yueHne TKaHel >KUBOTHBIX Y.

JlabGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOI'O PACTCHHUS.

Tema 10. PazmHokeHUe U pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OpPraHu3MOB: Oecrosnoe (BKIJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  0ecronoro  pa3MHOXKEHHs: MOYKOBAHHME,  CIOPYJISLUSA,
(dbparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuoxkeHue. [lonoBele kieTkn, wiM rameTtsl. Meno3. Craaun
Mmeiio3a. [loBenenne xpomocoM B meio3e. Kpoccunrosep. bronorndeckuii cMbICi
Melo3a M IOJIOBOrO Iporecca. MelWo3 M ero MeCTO B JKU3HEHHOM LMKIIE
OpraHU3MOB.

[IpenzaponeiieBoe pasBurue. ['amerorenes y uBOTHBIX. [10J10BBIE KeENE3bI.
OOpazoBaHue U pa3BUTHE MOJNOBBIX KiIeTOK. CriepMaToreHes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPHUOHAIIBHOE Pa3BUTHE JKUBOTHBIX. CroCOOBI
OIUIOIOTBOPEHMS: HApYyHOE, BHyTpeHHee. [lapTeHorenes.

WuauBuyaibHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOJIOTHS — HayKa
O Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). Jpobnenwe. Tumbel  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposannoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOEHHOCTH JAPOOJICHUST MIJIEKOMUTAIOUIUMX. 3apOJABIIICBBIC JUCTKU
(racTpynsinius). 3aKiajKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIIUSIHUE 4YacTell pa3BUBAIONIETOCA 3apojbllia (dMOpPHOHAIbHAS WMHIIYKIIHS).
3aknajka IUTaHa CTPOEHHMS SKMBOTHOTO KakK  pe3ysibTaT HepapXUUYECKHUX
B3aMMOJICUCTBUII TE€HOB. BriusiHue Ha 5MOpUOHANBHOE pA3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpPY>KAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. [locTomMOpuoHanbHBIA mepuoi. [lpsmoe u
HempsiMoe pas3BuTue. Paszputue ¢ wMeramopdo3oM y OECMO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHoJlorMyeckoe 3Haue€HHE MPSMOTO U HEMPSIMOTO



pPa3BUTHS, UX PACIPOCTPAHEHUE B MPUPOAE. TUlbl pocTa KUBOTHBIX. DAKTOPHI
PETYISAIUU POCTA JKUBOTHBIX M YenoBeka. CTaauu moCTIMOPHOHATIBLHOTO PA3BUTHS
y )KMBOTHBIX U uesioBeka. [leprnoasl oHToreHesa uenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoxeHne u paszputue pacteHuil. ['amerodutr m cropodur. Meiio3 B
KU3HCHHOM TMKJIe pacTeHuil. (OOpa3oBaHue crmop B TMporecce Menosa.
['ameTtorenes y pacteHuidl. OIUIOJOTBOPEHUE M Pa3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BoiiHOE OIJIOJIOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3MBbl pETYISLIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpanun

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

Tabmuubr u cxembl: «BereraruBHoe pasMHOxkeHUEe», «Tumbl Oecnosoro
pa3MHOXKEHUD», «Pa3MHOXKEHUE XJIAMUIOMOHAb», «Pa3MHOMXEHHE SBIIICHBI»,
«Pa3MHO)eHue TuapbDy, «Menosy, «XpoMocoMsly, «l'amerorenesy», «CTpoeHue
ANIEKIETKH W criepMaTo3oniay, «OCHOBHBIE CTaAuU OHTOreHe3a», «lIpsmoe u
HENpsAMOe pas3BuTHe», «Pa3zBurHe Manckoro xyka», «Pa3Buthe capaHum»,
«Pa3BuTne nArymkw», «JIBOMHOE OIIONOTBOPEHHE Y LIBETKOBBIX PACTECHUN»,
«CTpoeHue cemMsiH OJTHOJIOJIbHBIX U JBYIOJIbHBIX PACTCHUIN», «KU3HEHHBIN LMK
MOPCKOM  KamyCTbD», <«JKM3HEHHBIM UHKI MXa», <« KHU3HEHHBIA  IUKI
ManopOTHUKAY, « KU3HEHHBIN LIUKII COCHBD.

OO6opyioBaHHEe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKIECTOK U
CIIEpMaTO30U10B, MOJENb «L MK pa3BUTHS JIATYLLIKID.

JlaGopaTopHas padora «/3ydeHrne CTpOCHUS MOJOBBIX KJIETOK Ha FOTOBBIX
MHKpOIpEenapaTax.

IIpakTnueckas padora «BbIABIECHME NPHU3HAKOB CXOJCTBA 3aPOJBIIIEH
MTO3BOHOYHBIX )KUBOTHBIX.

JlaGopaTtopnass padora «CTpoeHHE OpraHoB Pa3MHOKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eneTuka — Hayka 0 HaCJE€ACTBEHHOCTH M HM3MEHYHUBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS M pPa3BUTHS TEHETUKM Kak Hayku. PabGoter T
Menpens, I'. ne @puza, T. Moprana. Poinb oTeueCTBEHHBIX YYEHBIX B Pa3BUTUU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. BaBsunona, A. H. benosepckoro, I'. /1.
Kapnieuenko, FO. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKHE MOHATUS U CUMBOJIBL. | OMOJIOTHUYHBIE XPOMOCOMBI,
aJUleJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKUA, JOMUHAHTHBIA U PEUECCHUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TEHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBl ~ TE€HETUKH: THOPUIOJOTUYECKHM,  IUTOJIOTHYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKHM.

JleMoHCTpanun

[Toptpetsl: I'. Mennens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. H.
BasunoB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®umunyenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeToIbl TeHETUKIY, «CXeMBbI CKPEIITUBAHUS .

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT TE€HETUYECKHX

VICCJIEIOBAHUI.
Tema 12. 3aKoHOMEpPHOCTH HACTEACTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

ennHoo0pa3us THOPUIOB MepBoro nokojeHus. [IpaBuno nomuHrpoBanus. Bropoii
3aKOH MeHaens — 3aKOH pacLICIUICHUs IPU3HAKoB. LluTosiornueckne OCHOBBI
MOHOTHOPHUIHOTO CKpeluBanus. ['unoresa 4ucToTh ramer.

AHanmsupyroniee ckpemmBanne. [[poMeXyTOUHBIA XapakTep HACIeIOBaHMUS.
Pacuierienre mpu3HaKkoB MPY HEMOJIHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemrBanue. TpeTuil 3akoH MeHiens: — 3aKOH HE3aBUCUMOTO
HacJeloOBaHMUs ~ Tpu3HakoB.  [luTomornueckue  OCHOBBI  JTUTHOPUIHOTO
CKpEILIMBAHUS.

CueruieHHOe HacienoBaHue rnpuzHakoB. Pabotsl T. Moprana. CuerieHHOe
HACJICJOBAHUE T'€HOB, HAPYIICHHE CLEIUICHUS MEXAY I'€HaMH. XPOMOCOMHAas
TE€OpHUsI HACIIEICTBEHHOCTH.

['eHeTuka nosa. XpoOMOCOMHBIM MEXaHU3M ONpPEAEICHUs oia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTeporamMeTHbId I0J. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX € ITOJIOM.

['enoTun kak uenoctHas cucrema. [neroTponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHBIM aJulenn3M. B3anMOAEHCTBUE HEAUIEIbHBIX TI'E€HOB.
KommniementapHocts. Onuctas. [lonmumepus.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, >KMBOTHBIX M 4YEJOBEKa, a
Takke (PU3NOJIOTUUYECKUX TMPOLECCOB, TMOBEJACHUS M KOTHUTUBHBIX (DYHKIUA.
['eHeTHYECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICUCTBUS «XO3IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
M3MEHEHHS HACJIeICTBEHHON MH(OpPMAIIUU B TTOKOJICHHUX KJIETOK U OPTaHU3MOB.

JdemMoHcTpanuu

IToptpersl: I'. Mennens, T. Mopras.

Tabmuibr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbl Menaens», « Tpetuii 3akoH
Mennens», «AHanu3upyoliee CcKpelmuBaHue», «HemomHoe gOMUHUpPOBaHHEY,
«CrereHHoe HacjeIoBaHWE TPU3HAKOB Yy JNpo30duibl», «l'eHeThka Tmoay,



«Kapuotun uenoseka», «Kapuotun aposzodpuiby, «Kapuotum OTHUIBD,
«MHOXECTBEHHBIN aJlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

OO6opynoBaHue: MOJENb JJisl  JIEMOHCTpPAllMM 3aKOHOB  €IMHO00pa3us
rUOpUJIOB TIEPBOTO TOKOJICHUSI M PACIICIJICHUS TPU3HAKOB, MOJENb IS
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMOIO HACIEIOBAaHMS IPU3HAKOB, MOJEIb IS
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOM MHKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuueckass padora «l3ydyeHwe pe3yabTaTOB MOHOTHOPHUIHOTO
CKpEIIUBaHUA Y IPO30DUITBD».

IIpakTuueckass  paGora  «M3ydyeHue  pe3ylbTaToOB  JUTHOPUIHOTO
CKpENIMBAHUA Y IPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYHUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMuUpoBaHMM (DEHOTHIIA.
N3MeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHbIE NMPU3HAKU. Buabl
M3MEHUYMBOCTH: HEHACJICACTBEHHAS U HACIIC/ICTBCHHASI.

Mopaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanmoHHbIN
psan u BapuarnuonHas kpuBas (B. Horanncen). CpoiicTBa MOau(UKAITMOHHON
V3MEHYUBOCTH.

['eHoTMIIMYECKAsE N3MEHUYUBOCTh. CBOMCTBA TEHOTUIIMYECKON U3MEHYMBOCTH.
Buapl reHOTUIIHYECKON N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAS.

KoMmOuHaTuBHasT M3MEHYMBOCTh. Mei03 M TMOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON N3MEHUYUBOCTU. POJTb KOMOMHATUBHON M3MEHYUBOCTH B CO3JIaHUU
TeHETHYECKOT0 pa3HOOOpa3usl B Mpejiesiax OJJTHOTO BUA.

MyTanimonHas M3MEHYMBOCTh. BuIBI MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHBIE MyTaluuHu. SnepHble W
HUToIIa3MaTuyeckue Myrtanuu. CoMaTUYECKUE U MOJOBble MyTanuu. [IpuunHbI
BO3HUKHOBEHHs MyTauuid. MyTareHel W WX BJIUSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKUX PSIIOB B
HacienctBeHHo u3MeHunBoctu (H.W. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HACJICICTBEHHOCTb.

Onuecenemuxa U SNUSEHOMUKA, pOJb ONUSEHEMUYeCKUX Qakmopos 8
HAC1e008aHUU U USMEHYUBOCMU (DeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOB.

JdemoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. U. BaBuiios.

Tabmumet u cxeMbl: «Buasl u3mMeHumBOCTHY», «MoOaubuKaImOHHAS
U3MCHYHUBOCTHY, «KomMOnHaTnBHas U3MCHYHUBOCTHY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00JIeBaHUS YeI0BEeKay», « Bumbl myTammiiy.



ObopynoBaHue: *KUBbIE W TepOApHBbIE HK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (dpotorpadgum) >KUBOTHBIX C Pa3IMIYHBIMH BUIAMH H3MEHUYHUBOCTH.

JlaGopaTopHuasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. [locTpoeHue BapualMOHHOrO psga U
BapUAIMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytamuu y aApo3oduisl  (Ha TOTOBBIX
MUKpOIIpenaparax)».

Tema 14. I'eHeTuka yesi0BeKka

Kapruotun uyenoBeka. MexayHapoAaHas mporpamMma HCCIENOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs ~ TEHETMKH  YEJIOBEKAa:  I'€HEaJOTMYECKUU,
OJIM3HEIOBEIH, IIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETUYECKH M. CoBpemeHHOE ONPEAEICHUE TE€HOTHIIA:
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIJIE C IIOMOIIBIO
[TI[P-ananu3a. HacnencTtBeHHble 3a001eBaHuUs YesloBeKa. | €HHbIE U XPOMOCOMHBIE
OoJsie3HU dYenoBeka. boyie3HW ¢ HACENCTBEHHOM MPEeapacioyioKEHHOCTHIO.
3Ha4YCHUE MEAUIMHCKOW T€HETHKHA B MPEAOTBPALICHUU U JICYEHUU F€HETUYECKUX
3a00JieBaHUI 4YelioBeKa. MeauKOo-reHeTUueckoe KOHCYJIbTUpoBaHUE. CTBOJIOBBIC
KJIETKU. [IoHATHE «T€HETHYECKOTO Tpy3a». JTUUECKUE aCHEKThl UCCIEIOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnueckue (HakTOpbl TOBBIIIEHHOW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3MYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpY»Karolen cpeanl. [ eHeTnyeckas
IIPEIPACIIOIOKEHHOCTD YEJIOBEKA K ITaTOJIOTUsIM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToapl U3yuyeHUS T€HETUKH
yesjoBekay, «I'eHeTnueckue 3a001€BaHUs YEJIOBEKay.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOWY.

Tema 15. Cesrekuusi OpraHu3zMoB

JlomecTUKanuss W CEJIEKUHUs. 3apOXKICHUE CEIEKIMH U JIOMECTUKALINH.
VYuenue H. W. BasunoBa o IleHTpax mNpoUCXOXIEHUS W MHOrooOpas3us
KYJbTYPHBIX pacTeHUil. Ponp ceneknuy B CO3JaHUM COPTOB PACTEHUH W TOPOJ
*KkuBOTHBIX. CopT, mopoaa, ITaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuMBocTHh H. WM. BaBunoBa, ero 3HadeHue i
CEJICKITMOHHOM pabOTHI.

Metoasl cenekImoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MacCOBBIM H
VHIUBUIYaJIbHBIN. Ortansl KOMOMHAIMOHHOM CCJICKIIHU. HUcnwiTanue
npousBoanTENed MO TOTOMCTBY. OTOOp MO TEHOTHMY C TOMOIIBIO OIIEHKH
dbeHoTuna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ oMoIIbio aHanu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PanuanMOHHBIN U XUMUYECKUNW MyTareHe3 Kak UCTOYHUK MyTalui y KyJIbTYPHBIX



dbopm opranm3moB. Vcmonb30BaHNE TEHOMHOTO PEIAKTHPOBAHUS W METOOB
pexomOuHaHTHBIX JIHK 11 moyueHns ucXoJHOTO MaTepuaa Jijisl CEeKIUH.

[Tomyuenue MOJTUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINS.
bnu3kopoACTBEHHOE — CKpeliuBaHWe, WiIM  UWHOpuauHT.  HepojcTBeHHOE
CKpellliBaHue, WM ayTOopuauHr. ['erepo3uc u ero mnpuuuHbl. Mcmons3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rudpunuzanus. [Ipeogonenue Oecruiogus
MEKBHUJAOBBIX THOPUAOB. JIOCTUKEHUS CEIEKIINU PACTEHUIN U )KUBOTHBIX. «3eéHast
PeBOIIOYUAY.

CoxpaHeHHE U M3YYECHHE T'€HETUUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUU U
WX JUKAX  pOJAWYed ISl CO3/JaHUS  HOBBIX COPTOB W THOpPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJbTYp. M3yuenue, coxpamenue u ynpasieHue
2EHEeMUYECKUMU pPecypcamu CenbCKOXO3AUCTNBEHHBIX U NPOMBICIO8LIX HCUBOMHBIX
8 Yensx YIAyHueHus Cyuecmayrouux u co30aHus HO8blx NOpoo, TUHUL U KPOCCO8, 8
MOM uuUcile C NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHbIX UCCAe008AHUIL
nepeoosuvlx uoell U NepCneKmu8HbLX MexHON0ULL.

JleMoHCTpanumn

[loptpersr: H. W. Basumos, . B. Muuypun, I'. [I. Kapneuenko, II. II.
JlykbsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuibl u cxembl: «L{eHTpBI TPOUCXOXKIEHUS U MHOTO00Pa3usi KYJIbTYpPHBIX
pacTeHui», «3aKOH T'OMOJIOTMYECKUX PSIAOB B HACIEACTBEHHOW M3MEHYMBOCTHY,
«MeTtoapl cenekiuny, «Otnanéunas rTudbpuauzanus», «MyTtarenesy.

JlaGopaTopHnasi padora «/3yueHrne cOpTOB KyJIbTYPHBIX PACTEHUN U TIOPOL
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOA0B CEJICKIIUN PACTEHUI.

IIpakTnuyeckas padora «lIpuBnBka pacTteHuN».

IKcKypcusi «OCHOBHBIE METOIbl U JOCTHUKEHHSI CEJIEKIIMU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIHIO, IJIEMEHHYO bepmy,
COPTOMCTBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO3SAWCTBO, B JIAOOPATOPHUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuorexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKTHI, HCHOJIb3yeMble B OWOTEXHOJIOTMH, — KJIETOYHBIE U TKAHEBBIC
KYJBTYPBI, MUKPOOPTaHU3MBI, 170'¢ XapakTepUCTHKA. TpaguuonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHne, TMOMYyYEeHUE KHCIOMOJIOYHBIX IPOYKTOB,
BUHOAEnne. Mukpoouonoruueckuit cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHosorui. [IpousBoacTBO O€sika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEeXHOJIOTHIl U MHCTPYMEHTOB IEJIEHAINPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C IEJIbIO MOJYUYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIep KaIlUX HE BCTPEUAIOIINECS B IPUPOJIC OMOCUHTETHYECKHUE MY TH.



Kierounasa unxeHepus. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTEHUU H
#KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anus HU  COMATHYECKHIA
sMOpuorene3. lcnonb3oBaHue ramiouoB B CeleKUMH pacTteHuil. [lonyuenue
MOHOKNIOHANbHBIX anmumein. Hcnonv3zosanue MOHOKIOHAIbHBIX U NOAUKIOHATbHBLX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKIus
AWLEKIIETOK U KJIIOHHPOBAHMUE JKUBOTHBIX. MeETOA TpaHCIUIAHTALMU SAECP KIIETOK.
Texnonozuu 0300po6IeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMOocOMHass W TE€HHas WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha H
koHcTpyupoBanue pexkomouHaHTHbIX JIHK. Co3zdanue mpanceennvix opeanuzmos.
JlocTmkeHrnss W NEPCHEKTHBBI  XPOMOCOMHOM W TI'€HHOM  MHXXECHEPUH.
DKOJIOTMYECKHE U 3TUYECKUE MTPOOJIEMBI T€HHON MHXKEHEPUU.

Menuuackue OuotexHonoruu. [loctrenomuas nudponas meaununa. [11P-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKH COCTOSIHHAS €ro 310poBbs. VICHOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmkeHepus i pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEIUIMHCKUX TEXHOJIOTHM, CO3AaHMS KOMILIEKCHBIX
TKaHEW COYETAaHHUEM TEXHOJIOTUH TPEXMEPHOTO OMONPUHTUHIA U cKaddonauHra
JUISL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHUIIVHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJbI0 O0ecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyautened OPBU, ycTaHOBieHHE MOJIEKYJSPHBIX MEXAHH3MOB
¢ynkuonnpoBanus PHK-coneprkammx BUpYCOB, BBI3BIBAIOIIUX OCO0O OMNAacHbIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuubl u cxemsbl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B MPOMBIIIIIEHHOM
POU3BOJCTBEY, «KiteTouHas nHkeHepus», «I eHHast HHXKEHEpUs».

JlaGopaTopHasi padora «/3yueHne 00beKTOB OMOTEXHOJIOTUM.

IIpakTnueckas padora «llonyyeHre MOJTOYHOKUCIBIX POAYKTOBY.

IKCKypcusi «bHOTEXHONOTMSA — BaXHEWINas IPOU3BOJAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apoxkaenne W pa3BUTHE 3BOJIIHOHHBIX MPEACTABJICHUN B
omnosioruu

OpomonmonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHas aesaTenbHocTh Y. JlapBuHa.

JBrokynye cuiibl 3BOTIOIIUK BUAOB 110 Y. JlapBUHY (BBICOKast HHTEHCUBHOCTD
pPa3MHOXEHHUST OpPraHW3MOB, HACJEICTBEHHAas WM3MEHYMBOCTh, Oophba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTnueckor Tteopun dBotonmu (CTD). HelTpanbHas
Teopust 3Bomound. CoBpeMEHHas 3BOJIOLMOHHAsA Ouojorusd. 3HA4YECHHE
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHCcTpauu

[Toptpetsl: Apuctotens, K. JIunnen, XK. b. Jlamapk, 3. XK. Cent-Unep, K.
Krosne, Y. lapsun, C. C. YerBepuxos, 1. U. HImansraysen, Jx. Xonneiin, . K.
benses.

Tabmuubr u cxembl: «Cucrema »xuBo mnpupoasl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanuzm (opmupoBaHus
NPUCHIOCOOJIEHU y pacTeHuit W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHuey, «lloponabl romy6eit», «MHorooOpasue KyJIbTypHBIX (POpM
KarmycThl», «[1opojipl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuHy)», «Cxema COOTHOIICHUS JABWXKYIIUX CHJ OSBOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH IBOJTIOLIHI.

Tema 2. MuKpo3BOIIOLHSA U €€ Pe3yJIbTATHI

[Tonynsiuus Kak 3JIeMEHTapHas €IWHULA 3BOTOUUA. COBPEMEHHBIE METOIbI
OLIEHKM TE€HETUYECKOTO0 pa3HooOpa3zus M CTPYKTypbl Homyssiuuid. M3meHeHue
reHo()oH/a TOMYJALMA KaK »3JIEMEHTApHOE D3BOJIOLMOHHOE SBJICHHUE. 3aKOH
reHeruueckoro paBuosecus k. Xapau, B. Baitnoepra.

DneMeHTapHble (aKTOphl (ABUKYIIME CHJIbI) HBOIIONMH. MyTallMOHHBIHN
npouecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — ciyualiHble
HEHAIpaBJICHHbIE W3MEHEHMsSI 4YacTOT ajiened B momymsanusx. Oddexr
ocHOBaTend. Iggexm oOymuinounozo zoprviuwika. CHUdCEHUe 2eHemuiecKo2o
paznoobpasus: npudunsl u cireocmeus. llposenenue s3gpgpexma Opetigha cenog 6
oonvuwux U  manelx  nonynayusx.  Murpauuu.  M3onsuus  mOmyJisSIui:
reorpadudeckas (IpocTpaHCTBEHHAs ), OMOJIOTUYECKas (PEPOyKTUBHAS).

EctecTBenHbIii oT0Op — HampaBisionmmii ¢gakrop sBoionud. DopmMbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIUWA, CTAOWJIM3UPYIOLIMNA,  pa3pbIBAOIIMIMA
(nm3pyntuBHbIi). [lomoBoil 0TOOp. BO3HMKHOBEHHE W HBOIOLUS COLUAIBHOTO
MOBEJICHUS )KUBOTHBIX.

[Tpucnoco0NeHHOCT,  OPraHM3MOB  KaK  pe3yjibTaT  MHKPOIBOJIIOLMH.
Bo3HukHOBeHHE — mpuCNOCOOJeHW y  opranu3sMoB.  Apomopdo3bl U
uanoananrtauuu. [lpumeps! npucnocoOieHuit y opraHu3MoB: MOP(OIOTrHYECKHE,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCHUTEIBHOCTD
IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u CTpykTypa. BumooOpazoBaHue Kak pe3ynbTar
MUKpPOdIBOMIOIMHU. M3omsiust — kimodeBor (aktop BumgooOpazoBanusa. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpacduueckoe),



CUMIATPUUIECKOE (3KOI0OTUYECKOE), «MTHOBEHHOE (monurIonU3anus,
rubpuau3anys). J[MuTenbHOCTh YBOTIOITMOHHBIX MPOIECCOB.

Mexanu3mbl GOpPMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pasHsl.

Ponb  »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIMS Mapa3UTOB U UX
x0351eB. MexaHn3mMbl (POPMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM M CTIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpaIMUA

[Toptpetsr: C. C. YeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHasi M3MEHYUBOCTHY, «llomynsironHas
CTPYKTypa BuAa», «Cxema mnposBiieHus 3akoHa Xapan—BaitnOepray, «/Ipmwkymine
CHJIBI 3BOJIONUNY, «IKOJIOTHUECKas HU30JSIUS TOIMYJIALUNA CEBaHCKON (opermy,
«l'eorpadmueckass M30JAIUS  JUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
naypckoi», «llonmynsiiiMoOHHbIE BOJHBI YUCIEHHOCTH XUIITHUKOB U XKEPTBY», «CxeMa
JIEUCTBUSL €CTECTBEHHOro 0TOOpa», «DopMbl OOpBOBI 3a CYIIECTBOBAHHUEY,
«HpycTpualibHBIN MenaHu3M», «/KuBble uckonaemsbiey, «lIOKpOBUTEIBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX»,
«Dusnonornueckue ananranun», «llpucrnocoOreHHOCTH OpraHu3sMoB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukn», «CTpyKTypa BUAa B
npupose», «CrnocoOsl BUgooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUAOB JaHMABIIIEH», «IDKOJIOIMYECKOE BUIO000PA30BAHUE BHUJIOB CHHUID),
«ITomumnouasl pacTeHuit», «KamyctHo-peneunbiii ruopu.

Oo6opynoBanue: repdbapun pacTeHU, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIL U
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCTIOCOOJICHUN, Yydella NTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUW OJM3KUX BHUIOB, OOpPa30BaBIIMXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi paGora «BblsiBIeHHEe W3MEHYMBOCTH Yy OCOOEH OJIHOTO
BUJIA).

JlaGopaTopnass  pabora  «lIpucmocobneHuss  opraHusmMOB UM HUX
OTHOCHUTEJbHAs LEIeCO00Pa3HOCThY.

JlaGopaTtopnass paGora «CpaBHeHHE BHUJOB MO MOP(POIOrHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpo3BoIIOLNS U €€ Pe3yJIbTaThl

MeTtonbl  M3ydeHHS  MaKpOAIBOMIONUM. [laneoHTOnOrM4YecKkue MeTO[bl
u3yueHus: HdBomouuu. Ilepexomubie  ¢GopMbl U (QUIOTEHETUYECKUE  PSbI
OpTaHU3MOB.

buoreorpaduyeckue meTonsl uzydeHus sBomtonuu. CpaBHeHUE (QIIOpHI H
dbayHbl MaTepuKOB U OCTPOBOB. buoreorpaduyeckue obmactu 3emun. Bumbl-
SHJEMUKHU U PEITUKTHI.



OMOpPHUONOrHYECKUe U CPABHUTEIHLHO-MOP(OIOTHUECKHE METOAbl U3YyUEHUs
IBOMIIOLMU. ['€HeTMYeCKue MEXaHU3Mbl 3BOJIIOLMH OHTOI€HE3a M MOSBICHUS
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMeHntapubsle  opraHbl M araBuU3Mbl.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHE W  MaTeMaTHYEeCKUE  METOJbl  W3Y4YeHUsS  HBOJIIOIUU.
['omonornynsie reHbl. COBpEeMEHHBIE METOMABI MOCTPOCHHUS (PUIOTEHEeTHUYECKUX
JI€PEBBEB.

XPpOMOCOMHBIE MyTallUH U 3BOJIFOIUSI TEHOMOB.

OO61mre 3aKOHOMEPHOCTH (MpaBuiia) 3BoJtOLMH. [IpuHyun cmenvt yHKyui.
HeobOpatumocTs 3Bomonnu. AfanTuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB
HBOJIFOLIU Y.

JleMoHCTpanun

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mrosuiep, 3. ['ekkeb.

Tabmunpl u cxembl: «OUIOTEHETUYECKUHN PAJl JIOMIAAN», «ApPXEONTEPUKC,
«3Bepo3yObie  smiepb»,  «Creronedans»,  «Pununoduts»y,  «CemeHHBbIE
nanopoTHUkn», «buoreorpapuueckue 30HBI 3emun», «Jlpei) KOHTHHEHTOBY,
«Penuktey, «HadanpHple cTaauu 5SMOpPUOHAIBHOIO PA3BUTUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTUYHBIE OpraHbD, «PyIHMMEHTHI»,
«ATaBU3MBI», «XpOMOCOMHBIE HAOOpHI 4YelloBEKa M IMMMaH3e», «[aBHbIE
HaITpaBJICHUS 3BOJIIOIUNY, «O0I1IHe 3aKOHOMEPHOCTH 3BOJIFOLII.

OO6opynoBaHue: KOJJIEKIIMU, TepOapuu, MYJSDKU HCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl MNPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. J{oHayuHble TPEACTABICHUS O 3apOKIECHUU JKU3HU (KPEALMOHU3M).
['unore3a NOCTOSSHHOTO CaMO3apOKICHUS KU3HU U €€ ONpOBEpKeHHE onbITamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue sxu3Hu U aCTPOOHOIOTHA.

OcHOBHBIE JTaIlbl HEOPTraHUYECKON 3BOJIIOLIUM. [InanerapHas
(reonmoruueckasi) SBOJIOINUSA. XHUMHUYECKass OHBOJIONMSA. AOWOTEHHBIM CHHTE3
OpraHnyeckux BemecTs n3 Heoprannudeckux. Omeir C. Mumrepa m I'. Opm.
OOpazoBanue mnosMMepoB U3 MoHoMmepoB. Koarepsatnas rumnoresa A. M.
Onapuna, TunoTre3a nepBuyHoro oynpona J[x. XomnaeitHa, reHeTUYecKasi TUIIOTe3a
I'. Ménnepa. Pubosumsl (T. Yek) m rumoreza «mupa PHK» V. T'mnbepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

Hctopuss 3emuin U Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHMYECKHE
octaTkd. ['eoxponosoruss u e€ wMeronapl. OTHOcUTENbHasE U aOCOIIOTHAsS
reoXpoHOoJIOrus. I'e0XpoHoIornyecKas IKana: 30Hbl, 3pbl, IEPHUOJIBI, SITOXH.



HauvanbHbie 3Tanbel opraHudeckord »sBoaoonud. [logBiaeHne u 3BOIOLUA
MEPBBIX KJIETOK. JBOMIONUSA MeTabonm3Ma. BOSHUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpemeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpPYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HUKHOBEHUE
OCHOBHBIX TPy MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tallbl 3BOJIOUUUA BbICHIMX pacTeHuil. OCHOBHBIE apoMOpP(O3bI
pactenur. Beixonm pacteHuit Ha cymry. [losiBieHHE CIOPOBBIX pPACTEHUH U
3aBoeBaHre uMU cymu. CemeHHble pacTeHHs. [IpoHCXOXKIEeHHE LBETKOBBIX
pPaCcTCHUMN.

OCHOBHBIC 3Tallbl 3BOJIONHH JKUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3BI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie XOpAOBBIE KUBOTHBIE. JKH3Hb B BOJAE. DBOJIONUA TO3BOHOYHBIX.
[Ipoucxoxnenue ampudbuii u pentwimid. IIporncxoxaeHrne MICKONUTAIOUIMX U
ntuil. [lpunnun kimodeBoro apomopdosza. OcBoeHHE OECIO3BOHOYHBIMU U
MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pasutne xu3HM Ha 3eMje MO 3paM W MepuoiaM: apxeu, MPOTEPO30i,
najgeo3o0i, Me3030M, KaitHo30¥. OOm@as xapakTepucTHKa KiuMara |
reoJIOTHYECKUX TporeccoB. IlosiBIeHre M pacuBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCcloBUs U BIUSHUE HAa Ta30BbIi cOCTaB aTMOC(eEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI MPOUUIOro. [IpuynHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTMYECKUN KpPHU3UC, €r0
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUUYECKHUE TPYIIIBI OPTaHU3MOB.

JlemoHcTpanuu

[Toptpetsl: @. Penu, JI. Cnammanuanwy, JI. Tlactep, 1. . Meunnkos, A. U.
Omnapun, Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpu.

Tabnuie u cxembl: «Cxema onbita @. Penny», «Cxema onsbita JI. [lactepa mo
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3HW», «Cxema ombita C. Mummiepa, I'. FOpuy,
«JTanbl ~ HEOPraHWYECKOW  3BOMIOUUM»,  «['€oXpOHOJIOrMYECKass  IIKaJay,
«HauanpHble 3TaIbl OPraHUYECKON IBOIONUNY, «CxeMa 00pa3oBaHHS 3YKapHOT
nyTéM cumoOuorenesa», «Cucrema KuUBOW mpupoabl», «CTpoeHue BHUpPYCay,
«Apomopdosel  pacteHuit», «PunHmoduTh», «OIHOKIETOYHBIE BOJOPOCINY,
«MHOTOKJIeTOUHbIE BOAOpoCHnY», «Mxu», «llamopoTHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «Apomopdossl KUBOTHBIXY», «lIpocteiimme», «KumedHonomocTHbIEY,
«IInockue 4EPBUY, «HneHucToHoruey, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItuuppy, «Muekonuraromue», «Pa3Buthe Xu3HM B
apXeucKou spe», «Pa3BuTHe )XU3HU B MPOTEPO3OMCKOU dpey», «Pa3BuTue Knu3Hu B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuTue XKu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAasi CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBanue: repObapuu pPACTEHUM pa3IMYHBIX OTHAENOB, KOJUIEKIIMH
HACEKOMBIX, BIIAKHBIE MPENApPaThl KUBOTHBIX, PAKOBHUHBI MOJUTFOCKOB, KOJUICKIIMU
WUTJIOKOXKHUX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyyejla NTHULl U 3BEpEW,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBIX, MYJBDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sga0oparopHas  paGora «MopaenupoBaHUE — ONBITOB
Munnepa—tOpu 1o u3ydeHuno aGHOreHHOTO CUHTE3a OPraHUYECKUX COCUHEHUH B
NEPBUYHOI aTMochepe».

JlabopaTtopnasi paGora «/3yueHue W omnHMcaHWE HMCKONAEMBIX OCTAaTKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «M3ydueHne O0COOCHHOCTEN CTPOCHUSI pPaCTECHU
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «M3yueHre oCOOCHHOCTEN CTPOCHUS MTO3BOHOUYHBIX
YKABOTHBIX».

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIIOT eHe3

Pa3znensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOIIOJIOTUH.

CraHoBIEHHE TPEACTABICHUN O MPOUCXOXKICHHM YEJIOBEKA. PenurmnosHele
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

Cx0ACTBO yenoBeKa ¢ KUBOTHBIMHU. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  YEJOBEKA C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpGoIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
nopeAeHYeckre. OTINYUS YETTOBEKA OT KMUBOTHBIX. [IpAMOXOXKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE TOJIOBHOTO MO3ra U BTOPOM CUTHAJIBHOU
CUCTEMBI.

JIBrkymue cuiibl ((akTOpbl) aHTPONOreHe3a: OMOJIOruYecKre, COluanbHbIE.
CooTHolIeHNE OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaAWM aHTpororeHe3a. PaHHue 4enoBeKOOOpa3Hble O0E3bSHBI
(IPOKOHCYJIBI) M PaHHUE MTOHTHIBI — OOIITHE MPEIKH YeIOBEKOOOPA3HBIX 00€3bsH 1
J0JIei. ABCTPaJONUTEKU — JBYHOTHE MpEAKH Jtofeh. UenoBeK yMelbli, MepBbie
M3TOTOBJICHUS OPYIUM TpyAa. UenoBek NpsIMOXOAALIMNA U IEPBBIM BBIXOJ JIKOJAEH
3a  mnpenensl  Adpuku. YenoBek reimenbOeprckuii — - oOmMMM  MpesoK
HEAHJEPTAJIbCKOTO YEJIOBEKA M YEJIOBEKA PasyMHOro. YenoBeK HeaHIAepTalbCKUAN
Kak BHJ JIFOJEH XOJOAHOTO KJIMMara. YeloBeK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a mpenenamMu Adpuku.
[TasnieoreneTrka v najeoreHOMHUKa.



OBOMIONMS COBPEMEHHOTO 4eloBeKa. EcTecTBEHHBI OTOOpP B MOIMYJISILIMSIX
yenoBeka. MyTalmoHHBIH mporecc ¥ noaumopdusM. [lomymsiuoHHbIE BOJHBI,
npeiid reHoB, murpanus U «d(pQPeKT oOCHOBATENs» B MOIMYISIUIX COBPEMEHHOTO
YEJI0BEKA.

Uenoseueckue pacel. I[londarue o pace. bousbline pacel: €BponeougHast
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (PKBATOpUANbHASs),  MOHTOJOUAHAsS
(a3maTcko-aMepuKaHcKas). Bpems u myTu paccelieHHs 4YeloBeKa IO ILJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoOeHHOCTh YeoBeKa K Pa3HbIM YCJIOBHUSIM OKpYKaloUeH Cpeabl.
Bnusnue reorpadguueckoil cpeapl W Apeiida reHoB Ha Mopdosoruio u
(buU3MONOTHIO YeTIOBEeKa.

MexauciuIuiMHapHble  MeToAsl B ¢u3mdeckor  (OMOJOTHYECKON)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHASA  AHTPONOJIOTHS W MAaJCOAHTPOIOJIOTHS
YeJIOBEUECKUX NOIyJsuui. bruoconuanpHbple HCCaeqOBaHUs MPUPOJBI YEIOBEKA.
HccnenoBanre KO3BOTIOLHMH OMOJIOTMYECKOTO M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toptpersr: Y. {apBun, JI. Jluku, . 4. Porunckuii, M. M. I'epacumos.

Tabmunp! 1 cxembl: «MeToJIbl aHTPONOJOTUNY, «['0JJOBHON MO3T uerIoBeKay,
«YenoBekooOpa3Hble 00€3bsAHb», «CKeNeT YeIoBeKa M CKEJeT IIMMIIaH3e»,
«PynuMeHThI 1 aTaBu3MbD), «/IBHKYIIME CHIIBI aHTPOIIOTEHE3A», «IBOJIIIOLIUOHHOE
JIPEBO  4YEIOBEKa», «ABcCTpanonutek», «YenoBek  ymenwli», «YenoBek
NPSAMOXOISIINIY, «/leHrucoBckuil yenoBek» «Heanaepranbipy, « KpoMaHbOHIBD,
«IIpenku yenoBeka», « ITalbl HIBOJIFOLUY YEIIOBEKa», «Pacel yenoBekay.

O6opynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPeAMETOB MaTepualibHOU
KyJIbTYphl ~TIPENKOB YeJIOBEKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U  OUOJICUCKUMH CIHOKETAMHU TPOUCXOXKJICHUS YEJIOBEKa,
¢doTtorpaduu HaX0JOK UCKOTIAEMbIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEIb
yeperna 4YeJoBEKa M 4epena I[IMMIIAH3€, MOJENb KUCTH 4YEJIOBEKAa W KUCTH
HIMMIIaH3€, MOJEIIA TOPCa MPEAKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEW CTPOEHHUS CKeJeTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOXO0XKICHUEM).

IIpakTnueckas padora «/3yyeHre 3KOJIOrMYeCKUX aJalTalNil YeIIOBEKay.

Tema 6. Jkojorus — Hayka O B3aMMOOTHOUICHUSIX OPraHU3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKPY:KAKOLIeH cpe1oi

3apoxaeHre U pa3BuTue 3kojoruu B Tpyaax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tenciu, B. H. Cykauépa. Pa3gensl u 3amauu
9K00TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.



Metonsl sxonoruu. I[loneBble HaOmOAEHUA. DKCIEPUMEHTHI B HKOJIOTUU:
npupojHble W JabopatopHble. MoJaenupoBaHUE B JKOJOTUH. MOHHUTOPHHT
OKpY’KaIOIIEH CpeIbl: JIOKAIbHBIN, pETUOHATBHBIN U T100abHbIN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHUM i1  YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€HM YENOBEYECTBA C NMpUpoaoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYpPbI U SKOJIOTHYECKON IPaMOTHOCTH HACEIEHUS.

JleMoHCTpanun

[Toptpetsi: A. I'ym6onbar, K. ®@. Pynbe, H. A. CeBepuos, 3. ['ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuubl u cxembl: «Pazgensr sxonorun», «Metoasl skonoruny, «Cxema
MOHUTOPHUHIA OKPYKAIOLIEN CPEIbD».

JlaGopaTopHhasi padora «3yuenue METOJOB AKOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIorHuecKre (PakTopbl U 3aKOHOMEPHOCTH X aeicTBus. Knaccupukanms
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHYECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH AEHCTBUSA 3KoJIorHuecKuXx (akrtopos. IIpaBuno munumyma (K.
[npenrens, 0. JInbux). TonepaHnTHOCTh. DBpUOMOHTHBIE U CTEHOOWOHTHBIC
OpraHU3MBl.

Abuotnueckue (¢akropel. CBeT Kak sKonorudeckuid akrtop. JleiicTBue
pPa3HbIX YYAaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYIIIbI
pacTeHUH M JKUBOTHBIX II0 OTHOIICHMIO K cBeTy. CHUTHaJbHAs poOJIb CBETA.
doTonepruoau3M.

Temmnepatypa kak odkojorumyeckuii (akxrop. [eiicTBue TemrmepaTypbl Ha
opraHusMbl. [IoMKHIIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTaHU3MBI. JDBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonorumdeckuid ¢daktop. Ilpucrnocobnenus pacTeHuil K
HoJIepKaHUI0 BoJHOrO OanaHca. Knaccudukanusi pacTeHMI MO OTHOIICHUIO K
Boze. [IpucnocoOneHust ®KUBOTHBIX K U3MEHEHUIO BOJHOTO PEXUMA.

Cpenpl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
ryOMHHAasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3UKO-XxUMUYecKue
0COOEHHOCTH cpell oOuTaHusi opraHu3MoB. [IpucrmocoOsieHusT OpraHu3MOB K
YKU3HU B pa3HbIX Cpelax.

buonornyeckue putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHbBIE H
roJu4yHble PUTMBL. [IpUCHIOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCJIOBHM KU3HU.

Kusznennsie Qopmbl opranuzMoB. [loHsiTHe O SKU3HEHHOW (Qopme.
XKuznennole POpMbI pacTeHUM: AepeBbs, KyCTAPHUKU, KyCTAPHUUKH, MHOTOJIETHHE



TpaBbl, OJHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI IKUBOTHBIX: THUIPOOHMOHTHI,
re0OUOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTPOSHHUS U 00pa3a KU3HHU.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHI[UsI, XUIIHUYECTBO, CUMOUO03 U ero gopmel. [lapazutusm, koomnepanus,
MyTYyaju3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJieOHM4ecTBO). Hetpoduueckue
B3aUMOJICUCTBUS  (Tomm4eckue, (Qopudeckue, ¢adbpuueckne). 3HAUYCHUE
OMOTHYECKUX B3aMMOJCUCTBUM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIIOYEHUSI.

JdeMoHCcTpauu

Tabmuubl U cxembl: «IDkonorudyeckue @axrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TemnoKkpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIC», «DHU3MONOTHYECKUE aaanTaluu
KUBOTHBIX», «Cpenbl 00WTaHUS OpraHu3MoB», «buomornyeckue pUTMBIY,
«Kuznennole  Qopmbel  pactenmit», «KuzHeHHbIE  (GOPMBI  KUBOTHBIXY,
«IKOCHUCTEMA UPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenun
NUTaHUS, «XulHuuecTBoy, «llapasutuzm», «KoHkypeHuus», «CumMOnos3y,
«KoMmmeHcanuzmy.

O6opynoBanue: repbdapud pacTeHUW W KUBOTHBIX, MPUCITOCOOTICHHBIX K
BIIUSHUIO PAa3IUYHBIX OSKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBBIE KOMHATHBIC PACTEHUS, repOapuu U KOJUICKIIMHU TEIIOMIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, uydesia MTHUIl U 3Bepeid, repOapuu
pacTeHui, OTHOCSIIMXCS K rurpoduram, kcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIIMHA KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpeaax,
repObapu M KOJUIGKIIMM PACTCHUH MW JKUBOTHBIX, OOJIAAONIUX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KM3HMU, repOapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3UYHBIX XKU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3JTHMUYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlaGopaTopnasi paGora «BpisgBiIeHHE NPUCTOCOOJIEHUNM OpPraHU3MOB K
BIIMSIHUIO CBETA.

JlaGopaTopuasi paGora «BpisiBIeHHE NPUCTOCOOJICHUNA OpPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHATOMUYECKHE OCOOCHHOCTH paCTEeHUN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. DKo10rusi BUAOB U NMOIYJIA UM

OKOJIOTUYECKHE  XApaKTEPUCTUKU  TOIMYJISLHH. [Tonynsimuss~ Kak
Oounonornyeckas cucrema. Poib HEOTHOPOMHOCTH Cpelibl, (PU3NIECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiiiuii. OCHOBHBIE TIOKa3aTeIW TMOMYJSIUU: YHUCIEHHOCTh, IUIOTHOCTb,



BO3pDAaCTHAasT M IIOJOBAasl CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII POCTAa,
CMEPTHOCTb, MUTPALIUSL.

Dkosioruyeckas CTpykrypa nonyssiuu. OlleHKa YUCIECHHOCTH TOIMYJISIUHN.
JvHaMuka momynsiuud U €€ peryyianus. bHOTHYeCKui MOTEHUHAN TMOMYJISIUU.
MopenupoBaHue TMHaMHUKU NOMyIsiuu. KpuBble pocTa YMCIEHHOCTH MOIMYISLNAHN.
KpuBble BbDKMBaHUSA. Perynsius YUCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-cTparerun).

[Tonsitue 00 sKojOrMUecKoil Huie Bujaa. Mectoobutanue. MHoromepHas
MoJenb dKosiornyeckon Humm Jx.M. XaruynHcona. Pa3Mepbl 3KOJI0TMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIU.

Bun xak cucrema nomyisinuil. Apeansl BUAOB. BHIBI M HMX >KM3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJCHUS W MUrpaluid >KUBOTHBIX. buoiormueckue
VMHBA3UU YyKEPOIHBIX BUJIOB.

JleMoHCTpanumn

[Toptper: Ix. . XaTunHCOH.

Tabmuubl U cXeMbl: «JKOJOTHYECKHUE XapAKTEPUCTHKU MOMYJISLIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa  mnomyisiqum», «Bo3pacTHble  NMHUpPaMHJIBI
nonyasinun», «CKOpPOCTh  3acelieHUs MOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojenb 3xomorndeckort Humm J[x. M. XaTuuHcoHay.

Oo6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUU )KUBOTHBIX.

Jlabopatopuass  padora  «[IpucnocoOienusi ceMsH  pacTeHUd K
PacCeNICHUIO.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmiectBa opraHu3MoB. buoneHo3 u ero crpykrypa. Csizu Mexnmy
OpraHu3MaMH B OUOIIEHO3E.

Okocuctema kak otkpbiTas cuctema (A. Jx. Tencnu). dyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLEHTbl, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckne ypoBHu. Tpoduueckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wikl B 3k0ocucTeMax. KpyroBopoT BEmIEeCTB U MOTOK SHEPTUU
B OKOCHUCTEME.

OcHOBHBIE  TIOKa3aTelau  dKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaMU/IbI YK CEN, OMOMAaCChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKileccuu. llepBuunbie u
BTOPUYHBIE CYKIIECCUM W MX MPUYUHBL. AHTpPOIOIE€HHbIE BO3JCUCTBUS Ha
cykneccuu. Kimmmakchnoe cooOmiectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[IpupoaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03ED U peK. DKocucmembl Mopeti u
oxeanog. Ixocucmemvl MyHOp, 1€Co8, CMmeneu, nyCmbitb.

AHTpONOr€HHBIE HKOCUCTEMBI. ATrposKkocucTeMa. ArpoueHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMH U MPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. [opojckas
bropa u ¢ayna. CuHaHTpomm3aius TOpPOJACKOW QayHbl. buomormueckoe wu
X035MCTBEHHOE 3HAUCHUE arpPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
aKocuctemMax. Ponb kackaonoco 3ggexma u 6udo8-30upukamopos (Kirouesvix
61008) 8 yHKYUOHUpoBanuu 3kocucmem. IlepeHOC SHEPTHUM U BEIIECTB MEXTY
CMEXKHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030elicmeus 3GepA3HEHULl PA3HbIX Mmunoe Ha
CcybOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl  9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2SEHHO20 — B030€UCMBUSL.
MeTom010THs MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauun
[Toptper: A. JIx. Tencnu.
Tabmunpt  u cxembl:  «CTpykTypa  OuoleHO3a»,  «JKOcHCTEMa

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHAIbHBIC
TPYIIBI OPTaHU3MOB B 3KOCHCTEMe», «KpyroBopoT BEmIECTB B 3KOCHCTEME),
«llenu nutanus (macTOUIIHAS, TETPUTHAS)», « DKOJIOTHUECKAs MTUPAMHIA YUCEID,
«IKonoruyeckas nupamua OUMOMACCh, «IKOJIOTHUYECKasi MUpaMua SHEPTUN,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccTaHoBieHue jeca mocie
noxapa», «9Kocucrema 03epay», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPruM B arporieHo3e», «I[Ipumepsr ypboskocucTem.

O6opynoBanue: repoapun pacTeHUN, KOJUICKIIMA HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repOapuu KyJIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIENb
IKOCHCTEMBI.

IIpakTuyeckas padora «l3yuenue u onucanme ypO0IKOCUCTEMBDY.

JlaGopaTopnasi pa6ora «M3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX SKOCUCTEMAX).

IKCKypeHusi «DKCKypCHUsl B TUIUYHBIN OuoreorieHo3 (B qyOpaBy, OEpe3HSK,
€IbHUK, Ha CYXOJ0JIbHBIN UM TTIOMMEHHBIN JIYT, 03€p0, OOJIOTO)».

IKCKYpcUsi «DKCKYpCHUsl B arpodKOCHCTeMy (Ha Mojie WIM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodanbHas 3IKOCUCTEMA

buochepa — obmemnanerapHas o0ojiouka 3eMIIHM, TII€ CYIIECTBYET WIIH
CyILLECTBOBaJA >kKM3Hb. PazBuTHe npezacTaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. Bepnaackoro o 6uochepe. O6mactu 6mochepsr u e€ coctas. Kupoe
BEIIECTBO OHOC(hEpsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OHMOChEphl Kak
rio0abHOM PKOCcHCTeMBbI. J{MHamuueckoe paBHoBecue B Ouocdepe. KpyroBopotsl
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTE sIBIEHUMN
B Omocdepe.

3oHaneHOCTh Ouocheprl. [lonstne o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYyHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U MIMPOKOJIUCTBEHHBIE Jieca, CTEIH, CABAHHBI,
MyCTBIHU, TPOMMYECKHUE JIECa, BHICOKOTOPhs. KilnMmar, pacTuTenbHbIN U )KUBOTHBIH
MHUp OMOMOB CYIIIH.

CrpykTypa u (QyHKIHS )KHBBIX CHCTEM, OIICHKA UX PECYPCHOTO MOTEHIIHAA U
ounochepHbIX QyHKIUH.

JlemoHcTpanuu

[Toptpetsl: B. . Bepnanckuid, 3. 3rocc.

Tabmuel u cxembl: «['eocdhepnl 3emim», «KpyroBopoT azora B MPUPOIEL,
«KpyroBopoT yriepona B npupoae», «KpyroBopoT Kuciopoga B HOpUPOIE»,
«KpyroBopoT BojabI B mpupojie», «OCHOBHbIE OMOMBI cyminy, «KiuMarudeckue
nosica 3emnu», «TyHapay, «Talray, «Cmemannsiii gec», «ILIupokoancTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHgy, « Tponudeckuii Jiecy.

O6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnoBek u oOKpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYMHBL. Bo3JeicTBHE YEIOBEKa Ha
ouocepy. 3arpszHeHue BO3IyIIHOW cpensl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienume mnouBsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3/JCHCTBUE HA PACTUTENIBHBIM M KUBOTHBIM Mup. OxpaHa
pPacCTUTEILHOTO W >KUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPaHbl MPUPOIBIL.
Kpacasie xHuru. OcobGo oxpansembie npupojansie Ttepputopun (OOIIT).
Bboranuyeckue caibl U 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIUIIBI YCTOWYMBOTO PA3BUTHSI UYEJIOBEUECTBA U TPUPOIBI.
PanimonanpHOE  TPUPOJOMNOJIBL30BAHME W COXpaHEHHWE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOImMe 3aKOHOMEPHOCTH TJI00ABHBIX 3KOJOTHYSCKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KpU3HCa U €T0 BEPOATHBIE TTOCIIECTBUA.

Pa3Butrie METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTECHHBIX
npoueccoB. CucmemHvle uccie0o8aHus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl dHepeemuke. buonozuueckoe pasnoobpasue u buopecypcawi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CmMyn K
uHgopmayuu noO COCMOAHUIO OMOENbHLIX 6U008 U 3IKkocucmem. OcHOGb



IKopeadburumayuy dKocucmem U cnocobos 0O0pbOLL ¢ OUONOBPENHCOCHUAMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JleMoHCTpanun

Tabmuubl w  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsizHeHue 1MouBb», «llapHukoBbit  3dhdext», «Ocobo
OXpaHseMble MPUPOIHBIE TEPPUTOPUNY, «MOJEIN YIPABIIEMOTO MUPAY.
O6opynoBanue: ¢otorpaguu OXpaHSEMbIX pPACTEHHWW M >KUBOTHBIX KpacHoii
kHuru Poccutickoit @enepanuu, KpacHol KHUTH perrvoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BNOJIOTN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJibTaTaM OCBOCHHS
OOy4YaroNIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUs: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI 1T0 OMOJIOTHA
BBIJICJICHBI CIIEAYIOUIME COCTABISIONINE: OCO3HAHHWE O0YYaIOIIMMUCA POCCUICKON
IPAXKIAHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNCHUIO, Haluuyue Mmomusayuu K OOyYEHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTA Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUS, 20MOBHOCHb U CNOCOOHOCHb 00YUYAIOITUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1IEHHOCTHO-CMBICIIOBBIMA ~YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haluyue  NpagoCO3HAHUS  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMAsumb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLUOKYJIBTYPHBIMU, UICTOPHUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIlecCaM CaMOIIO3HAHUS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PAa3BUTHS BHYTPEHHEH TMO3HUIMU JIUYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEJIOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaJULIMsIM MHOTOHAIMOHAJIIBHOTO Hapoaa Poccuiickoir ®denepaiuu, npupoae u
OKpYKaIoUIEH cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIluM, TO3WTUBHBIX BHYTPEHHHUX  YOEKIEHHH, COOTBETCTBYIOUIUX
TPAAUIIUOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KUZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peai3aliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOUN ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHcKOro BOCIMTAHUS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOM MO3UIIMKM 00YYaIOIIEeT0oCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTHTYIIMOHHBIX TIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSAIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA IMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3MIIMIO MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE yYUTHIBATH B CBOMX JEUCTBHIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JTIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBINOJHEHHUS
y4eOHbIX, TO3HABaTEIbHBIX M UCCJENOBATENbCKUX 3a7a4, YBAKUTEIHbHOTO
OTHOILIEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKOMN WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHUE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPUPOJIbI,
TOCTUXEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTHH, TOHUMAaHUS 3HAUYECHHS OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOIO 00IIEeCTBa;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUMCKOTO HApO/1a;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O0 TMPUHATHUS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (OPMHPOBAHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0/1ar0NOy YU :

NOHMMAHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE IEHHOCTH MPAaBWI HHIMBHAYAJIbHOTO M  KOJUIEKTUBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE TOCJIEACTBUNA W HEMPUATHS BPEAHBIX MPHUBBIYEK (YMOTpeOIeHus
aJIKOTr0JIsl, HAPKOTHKOB, KYpPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHuoHATbHON JEesTENIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOPAa30BaHMIO HA
IPOTSKEHUH BCEU JKU3HU;

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIICHHE K MPUPOJE KaK HCTOYHHKY
YKU3HU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX ITOCJIEICTBUMA IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelLIeHHS;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS MpU PELIEHUU TNpoOJieM, CBSA3AHHBIX C PALMOHAJIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DOKOCHUCTEMAX, OXpPaHY BHUJIOB,
AKOCHUCTEM, Orochephl);

AKTUBHOE  HEINpUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAKOUIEH
IPUPOJIHON cpezie, YMEHHE MNPOTHO3UPOBATH HEOIArONPHUSATHBIE SKOJIOTHYECKHE
MOCJIEICTBUS MPEANPUHUMAEMBIX ACHUCTBUHN U MPEIOTBPAILATH UX;



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBITIUICHHUSI, YKOJIOTHIECKON KYIbTYpHI,
OTIBITa NEATETLHOCTH HKOJIOTHIECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TI03HABATEIbHON, KOMMYHUKATUBHON W COITMATBHON
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B MIPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSI HAYKU M OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOI'O Ha JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHHUE SI3bIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelICcTBa
B3aMMOJICUCTBUS MEXKY JIIOABMU U TIO3HAHUS MUPA;

MOHUMAaHUE CHeNU(PUKA OWOJOTUM KaK HayKd, OCO3HaHUS €€ poiil B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBiieHuss 00 OKpyKaroleM MHpPe KakK O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUH HpodsieM
COXpaHEHUS TPUPOIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYMMOCTH OWOJIOTUM JJIi COBPEMEHHOW IMBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/aHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BBIXOAA U3 III00AJTBHBIX SKOJOTHYECKUX MPOOJIEM U
oOecrieyeHuss Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HH,

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIICHUS OOIIEH KyNbTYphl, €CTECTBEHHO-HAYYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIMOHAJIBHOM I'PaMOTHOCTU OOydaromuxcs, (GopMupyeMoit
IPU U3y4YEeHUU OUOJIOTHH;

MOHUMAaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNb30BaTh IOJy4aeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHUS SBIICHUN OKPYXKAIOMIEro MHUpPA M MPOUCXOAAINHNX B HEM M3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] HAa OCHOBE HAy4yHbIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IEJIbIO TIOJIYYECHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
penieHus Ipo0JIeM B peallbHbIX KU3HCHHBIX CUTYAIIHSX;

OCO3HAHWE LIEHHOCTU HAYYHOU JeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBISTH
MPOCKTHYIO M MCCIIEIOBATEIBCKYIO JEATEILHOCTh HHIUBUAYAIHHO U B TPYIIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW MO OWOJIOTUHU B
COOTBETCTBHHM C KU3HCHHBIMH ITOTPEOHOCTSIMH.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yiabTaThl OCBOCHHS Y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYMMble JIsI (OPMHUPOBAHHS MHUPOBO33PCHHS OOyJarOIIHUXCS
MEXIUCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHBIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJ0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, HaydHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HCClieIOBaHUE,  HAOJIOJICHHE,  WU3MEpPEHHE, OKCIEPUMEHT U  JpYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC MeWCTBHS (TO3HABATENbHBIE, KOMMYHHUKATHBHBIC,

PETYJISTUBHBIE), 00ecCIeunBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYalolUXCS; CIIOCOOHOCTH
oOyuaronmxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJIbHblE y4yeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3yuyeHHs OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatomierocss OyayT cOpMHUpOBaHbl IO3HABATEJIbHbIC
yYHHUBEpCaJbHbIEC yueOHbIE AEHCTBHSI, KOMMYHHUKATUBHbIE YHUBEPCAJIbHBIE yUeOHBIE
NEHCTBUS, pPEryJIsTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO3HABATEIbHBIMH
AeCTBUSIMM:

1) 6a3oBble JIorMYecKHue JAeiicTBUA:

CaMOCTOATENBbHO  (QOpMYyJIHMpPOBAaTH U aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaAIIUU, 000OIICHUS), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJOTUYECKHUE MOHATUSA ISl OOBSCHEHUS (DAKTOB U SIBJICHUI
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W IPOTHUBOPEYHS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/IeJIbHbIE cpencrtsa Ui IPEACTaBIICHUS
CYILLIECTBEHHBIX CBSI3€M M OTHOLIEHUH B M3Y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBHI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
IEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACITCIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEABHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTHBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE AeliCTBHSA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEUICHUS TPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HAHHS, €T0 HWHTEPHpPETAlNH, MPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX U COITUATBHBIX TIPOCKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh NIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPhbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHICHHs 3a7aud  pe3yJbTaThl,
KPUTUYECKU OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh H3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBISATh IEJICHANIPABICHHBIN MOUCK TEpPEeHOca CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHWS B TMO3HABATEJIBHYIO W MPAKTHUYECKYIO OOJacTH
KU3ZHEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) padora ¢ ungopmanmeii:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOYHHKAX WH(MOpMAIuu (TEKCTe Yy4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OWOJOTUYECKHX CIIOBapsSX U
CIIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax MaHHBIX, B VHTepHETE), aHaIM3UPOBATH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ I0CTOBEPHOCTh M HETPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIP30BAaTh HAYYHBIA S3BIK B KadeCTBE CpEACTBAa TpH paboTe ¢
Ouonornyecko HHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAaCclO3HAaBaHWS W 3alUTHl  WHOOpPMAIWH,
UH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OgyaseHue YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJEHHUS OTHOCHUTEILHO BBINIOJHEHUS TMpejiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBepOAJIbHBIE CpEJCTBA OOIICHMS, MOHUMATh 3HAYCHUE
COIIMAJIBHBIX 3HAKOB, TMPEANOCHIJIOK BO3HUKHOBEHHS KOH(JIMKTHBIX CHUTYaIluH,
YMETh CMSTYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIATh YBAKUTEIHLHOE OTHOIICHNUE K COOSCETHUKY
U B KOPPEKTHOU PopMe (hopMyTupoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas 1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IPU pelIeHUU OUOIOTUYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBHSI PU PEIICHUH YIeOHOMN 3a/1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHH C y4€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ NOCTHKEHHIO: COCTABJISITh IUIAH JCHUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIOaThb pe3YJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO yYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBATh HIAEU C TMO3ULUNA HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalLUsIX, IPOSBISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHNe YHUBEPCAIbHBIMH PeryJsSTUBHBIMU AeHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYIKAax IO OTHOUIEHUIO K YKUBOW IIPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JNEATEIIbHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH pPEIICHHS NpoOJeMbl C  y4ETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHHUIO HIMPOKOM JpyAHULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CaMOKOHTPOJIb:

J1laBaThb OLEHKY HOBBIM CHUTYalLlUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th HABBIKAMM  IO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM Jsi OIEHKH CUTYalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMEThb OLICHUBATh PUCKUM M CBOEBPEMEHHO IPUHUMATh PELIEHUS IO HUX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JpPYTUX [pU aHaJIM3€ pPE3yJIbTaTOB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIe pe3yabTAaThl OCBOCHHUSI COJIEpXKaHUSI Y4eOHOro MpeaMera
«buonorusi» Ha yrayOJaEHHOM ypOBHE OpPHUEHTHPOBAHBI Ha oOOecredeHue
npobuapHOro  o0yueHus — oOydaronuxcss — Owojmormu. OHHM  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTUM HAYyYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPE0OpPa30BaHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJYYEHHUIO HOBBIX 3HAHUM U WX MPUMEHEHUIO B PA3IMYHBIX YUEOHBIX, a TAKKE B
pealbHbIX XU3HEHHBIX cuTyauusx. I[IpenmeTHbie pe3ynbTaThl MPEACTABICHBI MO
roJiaM U3y4eHUsl.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» B 10
Kacce NOJIKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U pOJM OHOJOTHMH B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  pEHIeHUH  TpoOJieM  palMOHAJIBLHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Onooruu;

BJIAJCHUE CHUCTEMOW OHOJIOTMYECKUX 3HAHUM, KOTOpas BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYIISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE), OMOJOTHYECKUE TEOPUU
(xnetounas teopus T. [lIBanna, M. llIneitnena, P. BupxoBa, XxpoMocOMHas TeOpHst
HaciencrBeHHoctu T. Moprana), yuenus (H. WM. BaBunoBa — o muenTpax
MHOTOOOpa3usi W TPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3usi MOTOMKOB TEPBOTO TMOKOJIEHUS, PACIICIJICHUS, YUCTOThI TaMer,
HE3aBUCUMOTO HacienoBanuss [. MeHnaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYUBOCTH H. n. Basunosa), IIPUHIIATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMHU METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYLUIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U Y€JIOBEKA, CTPOCHUSI OPraHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJIOBEKa, IIPOIECCOB IKU3HEAEITEIbHOCTH,
IPOTEKAIOLIUX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
MPOIIECCOB: 0OMEHA BeUIeCTB (METab0IM3M), MPEBPAILLCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHS,  MHJIMBHUIYaJBHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aHMMOCBSI3M MEXAY OpPraHOMJAMHU KIETKH M UX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HbIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMH, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAY CHCTEMaMH OPraHoB U HMX (QYHKIHMSAMH, MEXIy STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U KU3HEHHBIX IIUKIIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIIOM, (DEHOTUIIOM H
(dhaxkTopamMu cpenbl OOUTaHUS;

YMEHHE BBIABJIATH OTJIMUYMUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, B TOM YHUCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl OKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMAaTUYECKUX TPy,

YMEHHE peniaTb OMOJIOTUYECKUE 33a]Ja4H, BBISBISATH NPUUMHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSIMU, J1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJIYY€HHBIX PE3yJIbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MPaKTUYECKHUe padOThl, COOMHOIATH
npaBuiIa npu padboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYI0BAHHUEM;

YMEHHME BBIIBUraThb TUIOTE3bl, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIupys Ledb HUCCIEIOBaHUS, AaHAIW3UPOBATH IOIYYCHHBIE
pe3yNbTaThl U A€NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX Hay4YHBIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHbIE  pe3yslbTaThl Ha  YYEHHMYECKHX

KOH(epeHusX;
YMEHHUE OLICHUBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  Ouosormd ¥ MEAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE

OIUIOJJOTBOPEHUE, HAIMPABICHHOE W3MEHEHHE T€HOMa M CO3JaHHUE TPAHCTEHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oyayiied mpodeccrnoHalIbHOMI
JESITEIbHOCTH B 00JIaCTH OMOJIOTMH, MEAMIIMHBI, OMOTEXHOJOTHH, BETEpUHAPUH,
CEJIbCKOTO XO34KCTBA, MUIEBON MPOMBINIIICHHOCTH, YIIyOIsITh MO3HABATEIIbHBIHI
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH npodeccuu u
NPOJOJDKEHNE OHOJOTMYECKOro 00pa3oBaHMs B OpraHuU3alUsiX CpPEIHEro
po(heCCHOHATTEHOTO U BHICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yiabTaThl OCBOEHUS yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W POJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTHUHBl MHpa, B TO3HAHWW 3aKOHOB NPUPOJBI M PEIICHUU SKOJIOTHUYECKUX
npoOJieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIlMOHAIBHOTO
IPUPOJIOTNIOIB30BaHUs, U B (DOPMUPOBAHUU LIEHHOCTHOTO OTHOIICHUS K IPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUICKUX U 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAaHUW, KOTOpas BKIIOYAET
ONpENENCHUs] M IOHMMAHHWE CYIIHOCTM OCHOBOIIOJIATAIOIMIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, dKOCHUCTeMa, Ouocdepa), OHOIOTHYECKHE TEOPHUH
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsix U HampasieHusx 3Boitouun, B.M. Bepuaackoro — o
ounocdepe), 3akoHbl (reHetudeckoro paBHoBecust [[x. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bapa), npasuwna (munumyma [O. JluGuxa,
HKOJIOTHYECKON MHpaMUJIbl dHEpruM), rumnoresbl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOAAMH  HAyYHOTO  TO3HAHWS,
UCTIONIb3YEMBIMU B OMOJIOTHYECKUX MCCIIEIOBAHUSIX KUBBIX O0BEKTOB M DKOCUCTEM
(onmucanue, M3MepeHue, HaOJIOJIEHUE, SKCIIEPUMEHT), COco0aMU BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHHE BBIICIATh CYIICCTBEHHBIC MPHU3HAKUA: BHJIOB, OHOTEOLIEHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIONIETO, JIBUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIIONaTPUYECKOro u CUMIATPUIECKOTO
BUJI000pa30BaHuUs, BIUSHUS JABMKYITUX CHJI SBOJIOIMU HA T€HO(OH]I TOMYJISIUH,
IPUCIIOCOOJIEHHOCTH OPTaHMW3MOB K Cpefie OOMTaHUs, YepeIOBaHUSl HANPABICHUMN
HBOJIIOIIMH, KPYTOBOPOTA BEUIECTB U MOTOKA SHEPTHH B 3KOCHCTEMAX;

YMEHUE YCTaHABJIMBAaTh B3aMMOCBS3U MEXIY THPOLECCAMU SBOJIOLUH,
JBIDKYIIUMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMU PA3JIMYHBIX YKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISITH  OTJIMYWTEIBHBIE  TPU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpefie OOMTaHWs, aOMOTUYECKUX M OMOTHYECKUX



KOMITOHEHTOB  9KOCHCTEM, B3aWMOCBS3€d OpPraHM3MOB B  COOOIIECTBAaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHUE WCIOJIb30BaTh COOTBETCTBYIOIINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl J0Ka3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOTo00pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI IIPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BBISABISITh IPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXKJIY UCCIIEAYEMbIMU OMOJOTUYECKUMHU MPOIECCAMU U SIBIICHUSMH, JIETaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M IpPaKTUYECKHE padOThl, COOIMHOAATH
npaBuia mpy paboTe ¢ ydeOHBIM 1 1a00paTOPHBIM 000PYIOBAHHUEM;

YMEHUE BBIJIBUTATh TUIOTE3bl, MPOBEPSITh HX OKCHECPUMEHTAIbHBIMU
cpencrtBamu, GOpMyYIHpYs I1€lb HCCIEIOBAaHUS, aHAJIU3UPOBATH IOIYUYCHHBIC
PE3YNBTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBaTh B y4€OHO-MCCIIEIOBATEIILCKOM paboTe Mo OMoJIOrHH,
DKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONMYHO  TPEACTaBIATh  MOJYYEHHBbIE  pe3yJbTaThl Ha  YYEHUYECKHUX
KOH(epeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNUHN JKU3HU, YEITOBEKA
¥ YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCO0aX MPeaoTBpAIICHUS
rJ100aapHBIX K3MEHEHUH B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyayiiedl mpodeccuoHalIbHON
JESATEILHOCTH B 00JIAaCTU OMOJIOTUH, SKOJIOTUH, TTPUPOIOTIOIH30BAHUS, MEIUIINHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBIIIUICHHOCTH, YTIyOJIATh TIO03HABATEIbHBI WHTEpPEC, HAMpaBIICHHBIN Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  Tpodeccurt U MPOJOHKEHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATBHOTO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3jiesioB U TeM ungposbie
Ne o/m P Kontpoabnsie  IlpakTuueckue (mupp )
NMPoOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
b K
1 buonorus kak Hayka 1 0 0 uommorexa O
https://m.edsoo.ru/7f41c292
2 JKuBble cuCTEMBI U UX U3yUYEHUE 2 0 0 bubmmorexa [TOK
https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
b 2 .
3 HOTIOTHA KIICTKH 0 0.5 https://m.edsoo.ru/7f41c292
bu6mmoreka [JOK
4 X 1 1
MMHUHECKaA Opranu3aliii KICTKH 7 https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
5 C 5 0 2
TPOCHHC H YHKLIHH KICTKH https://m.edsoo.ru/7f41c292
6 OOMeH BelecTB U MpEeBpaIIeHUE YHEPTHHU B 7 0 | bubnmnoreka [JOK
KJIETKE https://m.edsoo.ru/7f41c292
7 Hacnencrennas nndopmanus u 5 | 0.5 bubmuorexa [IOK
peanusanus €€ B KJIIETKE ' https://m.edsoo.ru/7f41¢292
bu6mmorexa [OK
XK i 1
8 VISHEHHBIH T KACTICH . 0 https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
9 C 7 0 1.5
TPOCHHE H (YHKLIH OPIAHH3MOD https://m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
10 P 6 0 1.5
A3MHOKEHUE U Pa3BUTHE OPTAaHU3MOB hitps-//m.cdsoo.ru/Tf416292
11 I'eneTnka — HayKa O HaCIEACTBEHHOCTH U 1 0 0.5 bub6muorexa [IOK




HN3MCHYUBOCTHU OPTraHU3MOB

https://m.edsoo.ru/7f41¢292

12 3aKOHOMEPHOCTH HACJIEICTBEHHOCTHU 7 1 buGnnorexa LIOK
p a htps:/m.edsoo.ru/7f41¢292
bu6mmoreka [JOK
13 3aKOHOMEPHOCTH U3MEHYMBOCTU 4 1 hitps-//m.cdsoo.ru/Tf41292
bu6mmoreka [JOK
14 Tenemnia uenosexa 2 0.5 https://m.edsoo.ru/7f41c292
bubmuoreka [JOK
1 1
5 Cenekiusi OpraHu3MOB 3 https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
1 b
6 HOTEXHOJIOTUSA U CUHTETHUECKAs OMOJIOT S 3 0 hitps:/m.edsoo.ru/7f41¢292
17 PeszepBHoe Bpemst 1 0
OBIIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 68 13




11 KJIACC

KoaugecTBo 4acoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nudpoBLIe
Ne ni/m P Kourpoubnble IIpakTHyeckue (1uubp )
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
| 3apoxACHUE U PA3BUTHE IBOIOIIMOHHBIX 3 0 0 bubnmoreka [JOK
MPEJICTABICHUI B OMOJIOTHI https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
2 Muxkpo3B0II0 eé pe3 a 10 0 2
HKPOIBOTHOLIA M €€ PESYTILTATEL https://m.edsoo.ru/7f41cc74
bubmuoreka [JOK
3 MakposBoto eé pe3 a 4 0 0
KPOIBOJIOIHA 1 €€ PE3yIbTaTbI https://m.edsoo.ru/7f41cc74
4 [IpoucxoxaeHue u pa3BUTHE KU3HU HA 10 0 15 bubnuorexa [IOK
3emie ’ https://m.edsoo.ru/7f41cc74
bu6nmoreka [JOK
5 IIpoucxoxkaeHue YenoBeKka — aHTPOIIOTEHES 6 0 1
POMCXOMICHHE HCTIOBCK Hrpororer https://m.edsoo.ru/7f41cc74
DKOJIOTHS] — HayKa O B3aWMOOTHOIIICHUSIX
6 OpPraHU3MOB U HAJIOPTaHU3MEHHBIX CUCTEM 2 0 0.5 bubmmorexa [IOK
p . 71op . ’ https://m.edsoo.ru/7f41cc74
C OKpYXKarolen cpeaon
bubmuorexa [JOK
7 O o 6 0 1.5
Prafy3Mbl M Cpeiia ODUTAHHA https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
8 DK0I0 0 o % 6 0 0.5
KOJIOTIT BIAOB H HOTLY LTI https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOJIOTHUECKHE g 0 0.5 bubmuorexa [JOK
CHCTEMBI ) https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
10 buocdepa — rmobanbpHas dKocucTeMa 4 0 0
nochep o PHAT FROCHCTEM https://m.edsoo.ru/7f41cc74
11 UYenoBek U OKpyrkarolas cpeaa 4 0 0 bub6muorexa [IOK




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

12

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME

68

7.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuecTBo yacos
Ne HMara DJIeKTpOHHbIe NN (ppoBbIE
Tema ypoka Kontpoabusbie IIpakTuuyeckue
n/n Bcero H3yuyeHusi  oOpa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
buonorus kak KoMILIEKCHas bu6mmoteka [IOK
1 HayKa U KaK 4acTb COBPEMEHHOI0 1 0 0 https://m.edsoo.ru/863e6122
o01ecTna https://m.edsoo.ru/863e632a
. bub K
2 2’KuBbie CUCTEMEBI U NX CBOMCTBA 1 0 0 uomotera HO
https://m.edso00.ru/863e6564
VYpoBHeBas opranu3anus KUBbIX
3 P P B 1 0 0
cUCTEM
4 Ucropust OTKpHITHS U U3YUCHUS | 0 0
kieTku. Knerounas reopust
Meroas! MOJIEKYIIIPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTuueckas padbora «M3yuenue
5 METO/IOB KJIETOYHOM OMOIOTUHN 1 0 0.5 bubmorexa HOK
A ' https://m.edsoo.ru/863e6122
(xpomarorpadus, anexTpodopes,
muddepeHraIbHOe
uentpudyruponanue, [TLP)»
XUMUYECKUN COCTaB KJIETKH.
6 MuHepaibHbIE BEIIECTBA KIIETKU 1 0 0 brbmorexa [TOK
p . ’ https://m.edsoo.ru/863e674e
WX OMOJIOTHYECKAS POJIb.
Oprannueckue BeIIecTBa KJIETKU BuG OK
OTeKa
7 — Oenku. JlabopaTopHas pabora 1 0 0,5 nomotexa I

«O06HapyxeHue OEIKOB C

https://m.edsoo.ru/863e6b72




MTOMOIIbIO0 KAYECTBEHHBIX
peakuuii» CBoiiCTBa,
knaccuukanus 1 GpyHKIHHA
OEeJIKOB.

OpraHI/I‘ICCKI/IC B€IIECCTBA KIICTKH

8 — yraeBojibl Opranuyeckue 0 bubmorexa HOK
https://m.edsoo.ru/863e6870
BEIIECTBA KJICTKH — JIUTINIBI.
Hyxneunossie kucnotsl. JITHK u
PHK. JIabopatopHas pabora
9 «HMccnenoBanre HyKIEMHOBBIX 0,5 Bubmaorexa ITOK
https://m.edsoo0.ru/863e6d5c
KHCIIOT, BBIJACICHHBIX U3 KICTOK
Pa3IUYHBIX OPTaHU3MOBY
CtpoeHue u ki ATO.
10 Z[pr})frl/le HYKHq;ZZIHHTpH(bOC(baTBI 0 bubamorexa LOK
https://m.edso00.ru/863e6d5c
(HT®)
CexBenuponanue JIHK. Meroast
11 T€HOMMKH, TPAHCKPUIITOMMKH, 0 bubnmnorexka [HOK
MPOTEOMUKHU. MeTo1b1 https://m.edsoo.ru/863e6d5c
CTPYKTYpHOU Ononoruu
KoHTponbHas paboTta no Temam:
12 «bnonorua Kak Hayka», «*Knsble 0
cuUcTEMbI», «BUONOTUA KNETKMY,
«XMMMYECKMI COCTaB KIETKMNY.
13 Tuner knetok. [Ipokapuorudeckas 0 bubnmoreka [JOK
KJIETKA. https://m.edsoo.ru/863e6e88
CrpoeHnue 3ykapuoTHYECKOn BuGorexa LIOK
knetku. [Ipaktuyeckas pabora
14 0,5 https://m.edso0o.ru/863e6ff0

«M3y4yeHne CBOMCTB KJIETOYHON
MeMOpaHb». [ToBepXHOCTHBIH

https://m.edsoo.ru/863e716¢




15

arrmapar KJICTKH.

OnHoMeMOpaHHbIE OpraHOU/IbI
kietku. [IpakTnyeckas padora
«M3ydenue NBUKECHUS
IIUTOIUIA3MbI B PACTUTEIIbHBIX
KieTkax». [loayaBTOHOMHBIE
OpraHoOM bl KJICTKH:
MHUTOXOH/IPUH, TUIACTHU/IBL.
Jlaboparopuas pabora
«HccrnenoBanue miasmMonnsa u
JeTIa3MOJIN3a B PACTUTEIIbHBIX
KJIICTKaX)

bu6nuoreka [IOK
https://m.edso00.ru/863e61f0
https://m.edsoo.ru/863e716¢

16

HemembpaHHble opraHouAbl KNETKU.
Crpoenue u GyHKIUH s71pa

bubnnoreka IIOK
https://m.edsoo.ru/863e6ff0
https://m.edso00.ru/863¢e716¢

17

18

CpaBHuUTENbHAS XapaKTePUCTUKA
KIIETOK dyKapuoT. JlaboparopHas
pabora «3ydueHue ctpoeHus

KJICTOK PA3JIMYHBIX OPraHU3MOB»

ACCUMUIISIIINS U TUCCUMMUIISIUS
— JIB€ CTOPOHBI METa00IU3MA.
Turmsl oOMeHa BEIEeCTB.
JlabopaTtopHas pabota «3yueHue
KaTaJTUTHYECKON aKTHBHOCTH
(dhepMeHTOB (Ha MpUMEpPe aMUJIa3blI
WJIM KaTaJasbl)y»

0.5

0,5

bu6nuorexa [IOK
https://m.edsoo.ru/863e766¢

19

depMEHTaTUBHBIN XapaKTep
peaKkuuii KJI€TOYHOTO
MeTtabonm3ma. JlaboparopHas

0.5

Bbubnuoteka LIOK
https://m.edsoo.ru/863e766¢




pabora «3yuenue
(hepMEHTATUBHOTO PACIICTUICHUS
MEPOKCH/Ia BOJIOPOJIA B
PaCTHTENBHBIX U )KUBOTHBIX
KIIETKAX)

20 benku-akTuBaToOpsl U OEIKHU- 0 bubnnoreka HOK
WHTUOUTOPHI https://m.edsoo.ru/863e7c98
)1 ABTOTPOGHBIN TMN 06MEHa BelLecTs. 0 bu6nuoreka [IOK
doTocuHTES. https://m.edsoo.ru/863e7c¢98
XemocuHTe3. JJabopaTropHas
bubmuorexa [JOK
22 pabota «CpaBHEHHUE MPOIIECCOB 0,5
https://m.edsoo.ru/863e7¢98
(boTOCHMHTE3a M XEMOCHHTE3a»
AHa’poOHbIe OpraHu3Mbl. Buib
oposxenus. JlabopaTopHas pabota bubmuotexa [JOK
23 0.5
«CpaBHEHUE MTPOLIECCOB https://m.edsoo.ru/863e7c98
OpOKEHUS U JBIXaHUS»
AspoOHBIE OpraHU3MbI. JTarbl
SHEPreTHYEcKOro ooOMeHa.
24 DHeprus MeMOpPaHHOTO TPaiueHTa 0 brbmmorexa [TOK
P P pai https://m.edsoo.ru/863e7c98
npoToHoB. Cunte3 AT®: pabora
npoToHHOM AT®-cuHTa3bI
PeaKLun MaTpMUYHOrO CUHTe3a.
N bubnuotexa [JOK
25 Tpanckpunuus — MaTpU4YHBINA 0
https://m.edsoo.ru/863e7c98
cunte3 PHK.
but6mmoreka [IOK
26 T & 0
PATICIALIG 1 €€ ITatibl https://m.edsoo.ru/863e7c98
Konuposanue amunokucnot. Posnb
but6mmoreka [IOK
27 pubocom B OuocuHTE3e OernKa. 0

Opranu3zanys reHoMa y IpoKapuoT

https://m.edsoo.ru/863e7¢98




Y 3yKapuoT. MoJeKyIsipHbIe
MEXaHHU3MBbI SKCIIPECCHH T'€HOB Y
9YKapHOT.
Bupycsl — BHEKJIETOYHBIE
(hOpMBI KU3HH B OO0JIMUTaTHBIE
napasuthel. [Ipaktudeckas padora
«Co31anue MoIeNId BUPYCa.

bubmuorexa [JOK

28 Bupychsie 3a0oneBanus 0.5 https://m.edsoo.ru/863e7540
YeIIOBEKa, )KUBOTHBIX, PACTCHUH.
HanoTexHoyioruu B OMOJIOTUU U
MEIHIUHE.
KoHTposibHas paboTa no Temam
«CTpoeHune 1 GYHKLUMMN KNETKUY,
29 «ObMmeH BeLecTs», 0
«HacneactseHHas nHbopmaumsa».
HUSHEHHDIN LMK KIETKN. bu6nuoreka [IOK
30 Martpuunsii cuares JJHK 0 https://m.edsoo.ru/863e7dc4
Xpomocomsl. JlaboparopHas
31 pabota «/3yueHne XxpoMocoM Ha 0,5 bubmmorera LOK
https://m.edsoo.ru/863¢e7dc4
TOTOBBIX MUKpOIIpernapaTax»
bu6nuorexa [IOK
32 Jlenenue KIeTki — MUTO3 0 https://m.edsoo.ru/863e7dc4
Tuns! knetok. Kapuokunes u
nTokuHe3. JlaboparopHas pabora
33 jHa6Jnoz[eHHe lefl“03apB KJIETI(aX 0,5 buGnnorexa LIOK
https://m.edsoo.ru/863e7dc4
KOHUYHMKAa KOpenIka Jyka (Ha
TOTOBBIX MUKpOIIpenapaTax)»
34 Perynaumsa }KM3HEHHOro LUMKNa 0 Bbu6nuoteka LIOK

KNEeTOoK.

https://m.edsoo.ru/863e7dc4




OpraHu3m Kak eguHoe uenoe.
Txanu pacrenuii. JlJaboparopuas
pabora «M3yuenue Tkanei

bu6nuoreka [IOK

35 pacteHui». TkaHU KUBOTHBIX U ! https://m.edsoo.ru/863e86f2
yenoBeka. JlaboparopHas pabota
«M3yueHne TKaHe# KUBOTHBIX»
Opransbl. CucTteMbl OpraHoB. BuGmiorexa LIOK
36 Jlaboparopuas padota «3ydeHue 0,5 hitps://m.edsoo.r/863¢8612
OpPraHoB IIBETKOBOI'O PACTCHUS.
3 Onopa Tena opraHM3moB. [BusKeHne 0 bubnnoreka IIOK
7 OpraHU3MoB. https://m.edsoo.ru/863e86f2
MutaHue opraHusmos. Ilutanue
38 IMO3BOHOYHBIX >KUBOTHBIX. 0 bu6nmoreka [IOK
[InmeBapurenpHas cucrema https://m.edsoo.ru/863e8612
yeJioBeKa.
[ObixaHne opraHnsmos. J{pIxanne
39 IMO3BOHOYHBIX JKUBOTHBIX U 0 bubmorera [OK
https://m.eds00.ru/863e86f2
YyeJioBeKa.
Tpancnopt BewecTs y
opranu3moB. KpoBeHocHas
CHCTEeMa TT03BOHOYHBIX YKUBOTHBIX
40 Y 4yenoBeKa. Beigenenue y 0 buGnnorexa LIOK
https://m.edsoo.ru/863e8612
OpraHM3MOB. 3aluTa y
opranu3moB. FImyHHas cuctema
YyesoBeKa.
PazapaxkumocTs u perynsmus y
41 opranu3moB. ['ymopanbHas 0 bubnmoreka [JOK

perynsuus ¥ SHAOKPUHHAS
CHCTEMa KUBOTHBIX U YEJIOBEKA.

https://m.edsoo.ru/863e8612




42

43

44

45

46

47

48

®opMbl Pa3MHOXKEHMA OPraHNU3MOB.
NMonosoe pasmHOKeHuMe.

Meios.

I"ameTorenes. O6pa3zoBanHue U
pa3BUTHE TOJOBBIX KIETOK.
Jlaboparopuas padota «3yueHue
CTPOCHHSI ITOJIOBBIX KJIETOK HA
TOTOBBIX MUKpPOIIpENapaTax»

WNuauBuyaibHOE pa3BUTHE
OpPraHU3MOB — OHTOTCHE3.
3akJajKa OpraHoB U TKaHEH u3
3apOJAbIIICBbIX JIUCTKOB.

Poct u pazBuTHE KUBOTHBIX.
JlaGopatopHnas pabora
«BbIsBIIEHNE IPU3HAKOB CXO/CTBA
3apOJIbIIEN TO3BOHOYHBIX
KUBOTHBIX)»

PazMHoOXeHMe U pa3BUTHE
pacrenuii. JlaboparopHas pabota
«CTpoeHne opraHoB
Pa3MHOXKEHHUS BBICIINX PACTCHU

HcTopus cTaHOBJIEHUS U Pa3BUTHS
TeHETHKH KaK HayKu. OCHOBHBIE
MOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGopatopHnas pabora
«/Ipo3oduna kak 00BEKT
TeHETUYECKUX UCCIIEOBAHUI

0,5

0,5

0.5

0,5

bu6nmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e

bu6nmoreka [IOK
https://m.edsoo.ru/863e7f4a

bubmuorexa [JOK
https://m.eds00.ru/863e81b6

bubmnoreka IIOK
https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e83 1e

bubmmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e

but6mmoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e

bu6nuoreka [IOK
https://m.edsoo.ru/863e8612




3aKOHOMEPHOCTH HACJICIOBAHUS
MPU3HAKOB. MOHOTHOPUIHOE
ckpemmBanue. [Ipakrudeckast
pabota "U3ydeHune pe3ynbTaToB

bu6nuoreka [IOK

B MOHOTUOPUAHOTO CKpPEIIUBAHUS Y 0.5 https://m.edsoo.ru/863e8878
npozoduisy. L{lutonornyeckue
OCHOBBI MOHOTHOPUTHOTO
CKpELIMBaHUS.

50 AHanmm3upyrouee CKpeMBaHueE. 0 bubnmnorexka HOK
Henosnoe nomuanpoBanue https://m.edso0.ru/863e8878
JlurubpuHoe CKperBaHue.

[IpaxTuueckas padora «M3yuenue

51 pe3yabTaTOB AUTUOPUIHOTO 0.5 bubnnoreka HOK
CKpEITUBaHUs Y APO30(DHIIBIY. ’ https://m.edsoo.ru/863e89a4
[MuTonoruyeckre OCHOBBI
JTUTUOPUIHOTO CKPEIUBAHUSI.

CuenneHHoe HacnefoBaHWE

52 NpM3HaKoB. XpOMOCOMHan Teopus 0 bubmorexa HOK
HaCNEACTBEHHOCTI. https://m.edsoo0.ru/863e8c60

53 FeHeTUKa nona. 0 bubmorexa [TOK

https://m.edsoo.ru/863e8c60
FeHOTUN KaK LeNocTHaA cucTema.

54 ['eHeTH4eCcKUt KOHTPOIH 0 bubnmoreka [JOK
pPa3BUTHS PACTEHUI, )KUBOTHBIX U https://m.edso0o.ru/863e8c60
YeJI0BeKa
KoHTponbHas paboTa no Temam:

55 «KU3HEHHDBIN LMKA KNETKUY, 0

«CTpoeHue 1 GyHKUUN OpraHn3ma,
«Pa3MHOKeHWe 1 pasBUTUE»,




«[eHeTMKa», «3aKOHbI
HacneaCcTBEHHOCTMY.

56

57

58

N3MeHUYnBOCTD MPU3HAKOB. BHibl
U3MEHYHUBOCTH.

MoandrKaLMOHHAA N3MEHYNBOCTb.
BapuauuoHHslii psa u
BapHalllOHHAsl KpUBasl.
Jlaboparopuas pabora
«HccnenoBanue
3aKOHOMEPHOCTEN
MOAU(PUKAITIOHHOM
n3meHunBocTH. [locTpoenue
BAPUALIMOHHOTIO psifa U
BAPUALIMOHHON KPUBON»

I'enoTHIIMYECKAsd U3MEHUUBOCTb.
KomOunHaTuBHAS H3MEHUYHBOCTD.

0,5

bu6nmoreka [IOK
https://m.edsoo.ru/863e8efe

bubnnoreka IIOK
https://m.edsoo.ru/863e8efe

bubmmoteka [IOK
https://m.edsoo.ru/863e8efe

59

MYTaIII/IOHHaﬂ N3MCHYUBOCTD.
[TpakTrueckas padota «MyTaruu
y 1p030(usiel (Ha TOTOBBIX
MUKpOTIpenaparax)».
3aKOHOMEPHOCTH MYTAI[HOHHOTO
npoiiecca. DJNUTeHETHKA U
AMUTEHOMHUKA.

0,5

bu6mmoteka [IOK
https://m.edsoo.ru/863e8efe

60

I'eneTnka yemoBeka.
[IpakTuueckas pabota
«CocTaBlieHIE B aHAIIN3
POIOCIOBHOM.

0,5

but6mmoreka [IOK
https://m.edsoo.ru/863e8d78

61

MeToabl MeANLMHCKON FeHETUKMN.
3HayeHNnEe MEIUIIMHCKON T€HETUKH

but6mmoreka [IOK
https://m.edsoo.ru/863e8d78




B IIPEIOTBPALICHUH H JICUCHUU
reHETUYECKUX 3a001eBaHUM
YeJIoBEKA.

OCHOBHBIC TIOHSITHS CEJICKIIHH.
JlabGopaTtopHas paborta «3ydyeHue

bu6nmoreka [IOK

62 0,5
COPTOB KYJIbTYPHBIX PACTCHUH U https://m.edsoo.ru/863e9214
MOPO/I JOMAIITHUX KUBOTHBIX).
MeTo/1b1 CeNeKIIMOHHOM pabOTHI.
bubnnoreka IIOK
63 Jlaboparopnas pabota «3yueHue 0,5
. https://m.edsoo.ru/863e9214
METOJIOB CEeNIEKIIMHU PACTCHUII».
JIOCTHIKEHHMS CEJIEKIMU PACTEHUI
1 KUBOTHBIX. [IpakTrueckas
pabora «IIpuBHBKa pacTeHUIN». bubnuotexa [HOK
64 0,5
CoxpaHeHue, U3yuYeHUE U https://m.edsoo.ru/863e9214
HCII0JIb30BaHUE T€HETUYECKUX
peCypcCoB.
buorexnonorus kak Hayka u
65 OTpaciib TPOU3BOJICTBA. 0.5 bubnuorexa [JOK
[IpakTruyeckas padora «M3yuyeHue ’ https://m.edsoo.ru/863e9336
00BEKTOB OMOTEXHOIOTUL.
OCHOBHbIE HanpaB/eHNs
66 CUHTETUYECKOW Broaoruu. 0 but6mmoreka [IOK
XpOMOCOMHas U TeHHas https://m.edsoo.ru/863e¢9336
WHXKEHEePHSI.
b K
67 MeZauuMHCKMe BUOTEXHONOTUN. 0 nommorexa I10
https://m.eds00.ru/863e9336
Fof0Bas KOHTPONbHAA paboTa 3a
68 A ° ' 0

Kypc «brnonorua 10 knacc».




OBIIEE KOJIMYECTBO YACOB I10

IMPOI'PAMME 68 4 135




11 KJIACC

KoauuecTBO 4acoB

Ne Hara DJIeKTpOoHHbIe HU(pPOBbIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero u3ydeHusi oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
DBosrouoHHast Teopust Y.
1 JappuHa. JIBIKYIIKHE CHIIBI 1 0 0 bubmorexa HOK
P ) yi https://m.edso0.ru/863e¢9570
3BOJIIOLMHY BUAOB 110 Y. JlapBuHYy.
Bopr0a 3a cymiecrBoBaHue,
2 eC’II‘)eCTBeHHIiII;II 1 UCKYCCTBEHHBIN 1 0 0 bubmoreia OK
4 https://m.edsoo.ru/863ea20e
otbop.

3 dopmUpoBaHME CUHTETUYECKOM 1 0 0 bubmuoreka [JOK
TEopuM 3BOIOLNMN. https://m.eds00.ru/863e99c6
OTanel 3BOMIOIMOHHOTO
TpoIecca: MUKPOIBOJIIOIHUS U

4 MI.’:IK OBBOJ‘IIOHI/iI [Momynsmms — 1 0 0 bubmorera [JOK

P ) Y https://m.edsoo.ru/863e9cle
3JeMEHTapHas €IMHUIA
SBOJIIOIUH.
3aKOH reHEeTHIECKOTO
paBHoBecus [x. Xapau, B.

5 Baitn6epra. JlaGoparopHas 1 0 0.5 bubmuorexa [JOK
pabota «BrLsiBieHuE ’ https://m.edsoo.ru/863e9cle
W3MEHUYUBOCTH Y 0CO0€i 0JTHOTO
BHUIA».
dnemeHTapHble GaKTopbI

bu6mmorekxa [JOK
6 sgontoumnu. I (HeKT ocHOBATES. 1 0 0
https://m.edsoo.ru/863e9cle
OddekT OyTHIIIOUHOTO TOPIIBIIIKA
7 Murpauuu. U3omsanun 1 0 0 bubnuorexa [IOK




MOMYJISIIMIA: reorpaduyueckas,
Ouosornaeckast
EcrecTBennbIii 0TOOpD —
HaIMpaBJIAOMUN (HakTop
IBOJTIOLIHH.

https://m.edsoo.ru/863e9da4

bubmuoreka [JOK
https://m.edsoo.ru/863e9ed0

10

11

Monosoii oTH0P.

[TpucnocobiaeHHOCTH
OpPraHU3MOB KaK pe3yJabTaT
MUKpO3BOJIOIUH. JJaboparopHas
pabota «3ydyenne apoMopdo30B
Y UIU0AIANITALMKN Y pACTEHUHN 1
KUBOTHBIX.

[Tpumeps! npucnocobaeHut y
OpraHu3MoB: MOP(OIOTUYECKHE,
busnonornuecKue,
OMOXHUMHUYECKHUE, TOBEIEHUYECKHUE.
JlabopartopHnast pabota
«[IpucnocodbnaeHnss OpraHu3MoB U
UX OTHOCHUTCJIbHAA
11eTIECO00PA3HOCTHY.

0,5

0,5

bubmuoreka [JOK
https://m.edsoo.ru/863e9ed0

bubmuoreka [JOK
https://m.edsoo.ru/863e9fde

bu6nmoreka [JOK
https://m.edsoo.ru/863e9fde

12

Bup, ero kpurepuu u CTpykTypa.
JlabopaTopHas pabota
«CpaBHeHHE BUOB IO
MOP(}OIOrHUecKOMY KPUTEPHION.

CrpykTypa BHA.

0,5

bubmuoreka [JOK
https://m.edsoo.ru/863e9cle

13

BnaoobpasoBaHue Kak pesynbtaT
MuKpossonoumm. CBs3b
MHKPOIBOIIOLMHA U

bubmuoreka [JOK
https://m.edsoo.ru/863e9cle




14

15

16

3MUAEMHUOJIOTHAH.

KoHTponbHasa paboTa no Temam:
«IBOJIIOUMOHHbIE NpeacTaB/IeHUAY,
«MwuKpo3ssontouuna».

Makpo3BosTtOLHS.
ITaneoHTOIOrNYECKHUE METO I
W3Yy4YEHUS SBOJIOLNH.
buoreorpaduyeckue MeToap!
W3Yy4YEHUS SBOJIOLIUH.

DOMOpHOIOTHYECKHE U
CpaBHHUTEIHHO-
MOP(}OITOTHYECKHE METOTBI
W3YYCHHUS SBOJTFOIIHH.
MonekynsapHO-T€HETUYECKHUE,
OMOXMMHYECKUE U
MaTeMaTHYECKHUE METOIbI
W3YYEHHUS SBOJIOIIH

bu6mmoreka [JOK
https://m.edsoo.ru/863e9cle

bubmuoreka [JOK
https://m.edsoo.ru/863e9cle

17

OO6mIre 3aKOHOMEPHOCTH
SBOJIIOLUH.

bu6mmorexa [IOK
https://m.edsoo.ru/863e9cle

18

19

AnanTuBHas paguarysl.
HepaBHOMepHOCTH TEMIIOB
IBOJIIOLUH.

Hayunble runoressl
MIPOUCXOKACHUS )KU3HU Ha
3emite. JlonayuHsle
MPEACTAaBICHNS O 3aPOKICHUH
KH3HU.

bubmuoreka [JOK
https://m.edsoo.ru/863e9cle

bubmuoreka [JOK
https://m.edsoo.ru/863ea5a6

20

OcHOBHble 3Tanbl Heopl'aHVI‘-IECKOﬁ
3BOIIOUNN.

bubmuoreka [JOK
https://m.edsoo.ru/863ea5a6




fMnoTesbl 3apOXKAEHNA KU3HW.
HcTopus 3emau 1 MeTobI €€

uzyuenus. JlaboparopHas pabota

bubmuoreka [JOK

21 «M3ydeHue u onucaHue 0.5 https://m.edsoo.ru/863ea5a6
HCKOIIAEMBIX OCTATKOB JIPEBHUX
OpraHU3MOBY.
HauyanbHble 3Tanbl OpraHMYecKom bubnmoreka [JOK

22 9BOIIOLMN. DBOIOLMA SYKAPUOT. 0 https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUN
PacCTUTENBHOTO MHPA.

3 [IpakTuueckas pabora 0.5 bubmmoreka [JOK
«3yuenmne ocodbeHHOCTEH ’ https://m.edsoo.ru/863ea8bc
CTPOEHHUS PACTEHUMN pa3HbIX
OTJIETIOBY

24 OCHOBHBIE 3TaIlbl BOIIOLUU 0 bubnnorexa [JOK
JKMBOTHOI'O MHpa https://m.edsoo.ru/863ea8bc
DBOJTIOIHS YKUBOTHBIX.
[IpakTuueckas pabora

25 «M3ydenne ocobeHHOCTEH 0,5 bubmmorexa LHOK

https://m.edsoo.ru/863ea8bc

CTPOEHHUSI TO3BOHOYHBIX
YKUBOTHBIX»

26 PazpuTne xu3Hu Ha 3emMiie 1Mo 0 bubmuorexa [JOK
3paM U IEPUOJAM. https://m.edsoo.ru/863ea8bc
MaccoBble BBIMUPAHHS —
9KOJIOTUYECKHUE KPU3UCHI

27 npouioro. CoBpeMeHHBbII 0
AKOJIOTUYECKUH KPU3HUC, ET0
0COOEHHOCTH.

28 CoBpemeHHasn cuctema 0 bubmuoreka [JOK




OpraHMYecKoro NpPoLLsoro.
OCHOBHbIe cMCTEMATMYECKNE
rpynnbl OPraHU3MoB.

https://m.edsoo.ru/863ea48e

29

KoHTponbHasa paboTa no Temam:
«MaKpoasonoumar, «
MpoucxoxaeHne n passuTUE KU3HU
Ha 3emne».

30

AHTpONOJIOTHs — HayKa O
yesoBeke. PazBurtue
IIPEACTABICHUH O
IIPOUCXOXKACHUN YEJIOBEKA.

bubmuoreka [JOK
https://m.edsoo.ru/863eac2c

31

Mecto yenoBeka B CUCTEME
OpPraHUYECKOTO MHpA.
JlaGoparopHnast pabota
«M3ydenne ocobeHHOCTEH
CTPOCHHS CKeJIeTa YeJIOBeKa,

CBA3aHHLIX C MPAMOXOKICHHUEM.

0,5

bu6mmorexa [IOK
https://m.edsoo.ru/863eac2c

32

LBuKyLLME CUNbI aHTpOMOreHesa.
CooTHollleHHe OMOJOTHYECKUX U
COLIMAJILHBIX (PAaKTOPOB B
aHTpPOTIOTEHE3E.

bu6mmorexa [IOK
https://m.edsoo.ru/863ead44

33

34

35

OCHOBHbIe CTaaumn aHTponoreHesa.

IlanmeoreneTuka u
HaJIEOTEHOMHUKA. DBOJIOLUI
COBPEMEHHOTO YeJIOBEKA.

UYenoBeueckue pachl.
[TpakTryeckas pabora
«M3ydeHne dKOJIOTHUECKUX
aZanTanui 4eI0BEKay.

0,5

bubmuoreka [JOK
https://m.edsoo.ru/863eaea?

bu6mmoreka [IOK
https://m.edsoo.ru/863eaea?




36

MexancunninHapHole MeToabl
QHTPOMO/IOrUMU.

37

38

39

3apokJIeHUE U pa3BUTHE
9KOJIOTUHU
MeTo/1bI 9KOIOTHH.

JlaGopaTopHas pabota
«M3y4eHnue MeTo10B

JKOJIOTHYCCKHUX HCCICIOBAHUI.

3HayeHNE IKOJIOTHYECKUX
3HAHUI JIS YEeIOBEKA.

dKonornyeckme Gaktopbl.
AbuoTtnueckue dakropsl. Cer
KaK 3KOJIOTHICCKUI (pakTop.
JlaboparopHnast pabota
«BpisBneHue npucnocodieHni
OpPraHU3MOB K BIMSIHUIO CBETAY.

0,5

0,5

bubmuoreka [JOK
https://m.edso0o0.ru/863eb10e

bubmuoreka [JOK
https://m.edsoo.ru/863eb10e

40

AOGuoTtndeckue (HakTopsbl.
Temneparypa kax
9KOJIOTUYECKUM (PaKTop.
JlaGopatopHnas pabora
«BpIsBIIEHNE TPUCTIOCOOICHUI
OpPraHMU3MOB K BIMSIHUIO
TeMIIEpaTypbl». BiaxHOCTh Kak
HKOJIOTUYECKUH (PaKTOp.
JlaGopaTopHas pabota
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHUM U3 pa3HbIX MECT
oOUTaHUMY.

bubmuoreka [JOK
https://m.edsoo.ru/863eb10e

41

CpeZfibl 06UTaHMA OPraHN3MOB.

bu6mmoreka [IOK




https://m.edsoo.ru/863eafec

Buonornyeckme puTmol.

42 0
*u3HeHHble popMbl OpraHM3moB.

b K K

43 BroTnyeckune paKkTopsl. 0 nbsmorexa [0

https://m.edsoo.ru/863eb348
3HaYeHUE OMOTUYCCKHUX

44 B3aUMOJICCTBHM TSI 0 bubmuoreka [JOK
CYLLIECTBOBAHUSI OPraHU3MOB B https://m.edsoo.ru/863eb348
cpene oouTaHusI.

IKONOrUYECKME XapaKTEPUCTUKM

45 PAKTER 0
nonynaummu.

OcHOBHBIE TIOKA3aTENN
MOMYJISLIUK: YACTIEHHOCTD,

46 IJIOTHOCTh, BO3pacTHas U 0 bubnuotexa [JOK
I10JIOBas CTPYKTYpa, https://m.edsoo.ru/863eb46a
POXK1a€MOCTh, TPUPOCT, TEMIT
pocTa, CMEpTHOCTh, MUTPALIUU.

JKoNorMyeckas CTpyKTypa
bu6mmoreka [JOK
47 nonynaumun. J{luHamuka 0
. https://m.edsoo.ru/863eb46a
MOMYJISAIIUK U €€ PETYIISAIUA.
Kpussie pocta yucieHHoctu
48 nonynsiun. Kpubbie 0 bubmorexa HOK
Y- Bp https://m.edsoo.ru/863eb46a
BBDKHBAHUS.
DKojoruyeckas HUIla BUa.

49 JlaGopatopHnas pabora 0.5 bubnnoreka [JOK
«[Tpucnocobnenus cemsiH ’ https://m.edsoo.ru/863eb46a
PacCTEHUH K paCCEIICHUION.

Buna, Kak cuctema nonynsumu.
50 Y 0

3aKOHOMEPHOCTH MOBEJEHUS U




51

MI/Il"paI_[I/Iﬁ KHNBOTHBIX.

KoHTponbHasa paboTa no Temam:
«AHTponoreHe3», « JKONOrMA Kak
Hayka», «OpraHmsam un cpega»,
«DKO010rMA BUAO0B U MNONYAALMUIAY.

52

Coo011ecTBO OPraHu3MOB —
OHOIIEHO03. DKOCUCTEMA KAK
OTKpI:ITaFI cucreMa.

bubmuoreka [JOK
https://m.edsoo.ru/863eb46a

53

54

Kpyrosopor BemecTs 1 NOTOK
SHEPTUH B DKOCUCTEME.
OcCHOBHBIC TTOKa3aTeIn
9KOCUCTEMBI.

DKonornMyeckue nnpamungsbl.

bubmuoreka [JOK
https://m.edsoo.ru/863eb5fa

55

56

57

58

H3Mmenenus cooOIecTB —
CYKIICCCHH.

[IpupoaHbIe SKOCUCTEMBI.
DKOCHUCTEMBI 03P U PEK.

DKOCUCTEMBI MOPEN U OKEAHOB.

DKOCUCTEMBI TYHJP, JIECOB,
CTEeNeH, MyCThIHb.

AHTpOI'IOI'eHHbIe 9KOCUCTEMDI.

Ypboskocucremsl. [IpakTuueckas

pabora «3y4yenune u onucaHme
ypOOIKOCHCTEMBI.

3aKOHOMEPHOCTH (HOPMUPOBAHUS

OCHOBHBIX B3aUMOEHCTBUI
OpraHu3MOB B HKOCHCTEMAX.

0,5

bu6nmoreka [JOK
https://m.edsoo.ru/863ebb5e

bubmuoreka [JOK
https://m.edsoo.ru/863ebb5e

59

MexaHu3Mbl BO3AEHCTBUS

bubmuoreka [JOK




3arpsi3HCHUH pa3HBIX TUIIOB HA
cyOOpraHu3MeHHOM,
OpPraHu3MEHHOM,
MOMyJIAIMUOHHOM 1
DKOCUCTEMHOM YPOBHSX.

https://m.edsoo.ru/863eb5fa

buocdepa — obmerianerapHas

bu6 e OK
60 o0oouka 3emin. Yuenue B. U. nosmotera I
https://m.edsoo.ru/863ebb5e
Bepnajckoro o 6uocdepe.
61 3aKOHOMEPHOCTU CYLLECTBOBaHMA bu6mmoreka [JOK
6uocdepbl. https://m.edsoo.ru/863ebb5e
& KpyroBopoTs! BemecTs u
OMOT€OXUMHUYECCKHE ITUKIIEL.
3oHaNBHOCTH OHOChEpHI.
63 OcHOBHBIE OMOMBI CYIIIN bubmorera [JOK
" yHm. hitps://m.cds0o.ru/863ebd16
YcroitunBocTs 6MOCheEpHI.
64 DKOJIOTHYECKUE KPUBHUCHI U UX bubnmnoreka [JOK
IIPUYHUHEL. https://m.edsoo.ru/863ebd16
65 Bo3geicTeue YesioBeka Ha bu6mmoreka [JOK
b6uocdepy. https://m.edsoo.ru/863ebale
AHTpPOIIOTEHHOE BO3/ICHCTBUE HA
66 ACTUTEIBHBIN U )KHBOTHBIA MU bubmmorexa LIOK
p p- https://m.edsoo.ru/863ebale
OxpaHa npupobl.
OCHOBHBIE TPUHITUTIBI
YCTONYHMBOTO Pa3BUTHS
YeJI0BEYECTBA U IPHUPOIEI.
prpos bubnmnoreka [JOK
67 ParmmonansHoe

MIPUPOJIOTIOE30BAHHE U
COXpaHeHHEe OMOJIOTHYECKOTO
pazHo0Opa3us 3eMiTH.

https://m.edsoo.ru/863ebale




68 FoaoBas KOHTPO/IbHasA paboTa 3a

Kypc «bnonoruna 11 knacc».

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68

13.5




YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonornueckue cucTemMsl U PoLIECChl; yriyOiaeHHoe o0yuenue, 10
kiacc/ TepemoB A.B., [letpocosa P.A. O0miecTBO ¢ orpaHUYCHHON
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

* buonorus. buonoruueckue cucTeMsl U MPOLIECCHI; YTayOieHHoe o0yuyenue, 11

kiacc/ TepemoB A.B., IletpocoBa P.A. O011ecTBO ¢ orpaHUYeHHON

oTBeTcTBeHHOCThIO « MOl MHEMO3MHA»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA

1. bepkunbaut M.b., I'narones C.M., Banosa H.I1., ®puaman M.B., @ypanen
B.A., Uy0 B.B. Meroauueckoe nocobue k yueOHuky “Ooimas ouosorus” - M.:
MMNPOC, 2000. — 93c.

2. H.JL.T'aneesa., «Cto nmpuéMOB JyIsl y4eOHOTO ycIiexa Y4eHUKa Ha ypoKax
OMOJIOTHIY -METOIMUECKOe TTocoOue st yauTens, MockBa: «5 3a 3Hanus», 20006.
3. Amutpuena T.A., Cymaroxun C.B., 'ynenkoB C.1., Mensenena A.A.
buonorus. Yenosek. O6mias 6uosiorusi. Borpocsl. 3ananus. 3agauu. — M.:
Hpoda, 2002. — 144c.

4. EI'D 2020. buomnorust: penupoBounsbie 3aaanus/ [.1. Jlepuep. — M.: Dkcmo,
2019.

5. EnunbIi rocy1apcTBeHHBIN dKk3aMeH: buonorus: MeTtoauka noaroToBKH.



/T .M.Jlepuep — M.IIpocsemenue. IKCMO, 2019.

6. [lerynun O.B. DnektuBHbIE Kypchl. FIX MecTO U poJib B OMOJIOTHYECKOM
oOpazoBanuu.// “buonorus B mkose”. — 2004. - Ne7.

7. Illonomapera W.H., Conomun B.I1., Cunensnuxona I'.J[. OGmias MeTouka
oOyuenust ouonorun. M.: M3narensckuii neHtp “Axagemus’, 2003. — 272 c.

8. Breiconkas M.B. TpenupoBounsie 3anauu. Bonrorpaz.: Yuurens, 2005. - 148c.

9. Kyumenko B.C., ITaceunuk B.B. buosorus. [lIkonbnas omumnuana. M.: ACT
- Actpens 2002, - 300c.

10. FOpxoBa U.U., IllumkeBrna M.JI O6mias 6uomnorus: 10 knace: [loypounsie
TecThl: TemaTuueckuit KOHTPOJIb. YUeOHO-MEeToInYecKoe ocooue - MH:
FOununpecc, 2004.- 192 c.

11. B.FO.Kpectrsinunos,I'.b.Baiinep COOpHUK 3a7a4 110 TEHETHKE C PEILICHUSMH.
Caparos: «JIunein», 1998. — 156 c.

12. b.X.CokomnoBckas. 120 3agau no reneruke(c pemerusmMu).M.: LleHTp
PCIIN,1991.-88 c.

13. C.JI. Jukapés I'eneruka: CoopHuk 3anad. M.: M3znarensctBo «IlepBoe

ceHTsa0ps», 2002. — 112 ¢

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET

https://m.edsoo.ru
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