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MOACHUTEJIBHAS 3AIIUCKA

[Iporpamma mo yueOHOMY mpenmery "buomorus" (mamee - Owonorusi) Ha
ypoBHE cpenHero oOmiero oOpasoBaHus pazpaboraHa Ha ocHoBe dDegepanabHOrO
3akoHa oT 29.12.2012 N2 273-®3 «O6 obpazoBanuu B Poccuiickoit deaepamnumy,
dI'OC COO, Konuenuuu mnpenogaBaHus ydyeOHoro mnpeamera «buonorus» u
OCHOBHBIX TOJIOKEHUH (hesiepalibHON padoueid MporpaMMbl BOCITUTaHUS.

Yuebubiii npenmer «buonorus» yrnyonéaHoro ypoBHs u3ydenus (10-11
KJIACChI) SIBIISIETCS OJJHUM M3 KOMIIOHEHTOB IpenMeTHoN obOnactu «EcrecTBeHHO-
Hay4Hble ipeameTs. CormacHo nonoxkeHussMm @I'OC COO npodunsHbie yueOHbIC
IpEeIMEThl, H3y4yaeMble Ha YIIYOJIEHHOM YpOBHE, SBISIIOTCA CIOCOOOM
muddepennann  oOydeHUsT Ha YpOBHE CpeaHero oomiero oOpa3oBaHUs U
MPU3BaHbl 00ECIEUUTh MPEEMCTBEHHOCTh MEXKJIY OCHOBHBIM OOIIUM, CpPEIHUM
o01IUM, cpeaHUM TTPOPECCUOHANIBHBIM U BBICIIUM 00pa3zoBaHueM. B To ke Bpems
KOKIBIA W3 JTUX YUYE€OHBIX TIPEAMETOB JOJKEH OBITh OpPHUEHTHUPOBAH Ha
MPUOPUTETHOE PEIICHUE 00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M PAa3BUBAIOIINX
3a/la4, CBSI3AHHBIX C MPOQOpUEHTANMEH OOYYaIOIUXCsl U CTUMYJIUPOBAHUEM
WHTEpeca K KOHKPETHOW O00JacTH HAyYHOTO 3HAHMWSI, CBSI3aHHOTO C OHOJOTHEH,
MEIMIIUHON, SKOJIOTUEN, TICUXOJIOTUEN, CTIOPTOM HJIM BOCHHBIM JEJIOM.

[Iporpamma mo yudeOHOMy mnpeaMmery "buosorus" naétr mpenctaBieHUE O
Heau W 3a7adax u3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriyOlI€HHOM
YPOBHE, OIpeesseT 00s13aTebHOe (MHBAPUAHTHOE) MPEAMETHOE COEp>KaHUe, €To
CTPYKTYpUpPOBAaHHE IO paszleliaM U TeMaM, paclpeiesieHHe MO Kiaccam,
PEKOMEHIyeT MOCJEI0BaTeIbHOCTh W3YYEeHHs] y4eOHOro marepuana ¢ Y4EToM
MEXIPEIMETHBIX W BHYTPUIPEIMETHBIX CBS3€M, JIOTUKM YydeOHOro mpolecca,
BO3paCTHBIX oOcoOeHHOcTel oOydarommxcsi. B mporpamme mo Ouonoruu
peaan30BaH MPUHIUIN TPEEMCTBEHHOCTH C HW3y4eHHEM OWOJIOTMM Ha YpOBHE
OCHOBHOTo  oOmiero obOpa3oBaHusi, Onarogapsi 4YeMmMy IPOCMaTpuUBAETCS
HalpaBJICHHOCTh HA  TMOCIEAYIOIIee pa3BUTHE OHMOJOTMYECKUX  3HAHUM,
OPUECHTUPOBAHHBIX Ha (POPMHUPOBAHHME ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, MPEACTABICHUN O 3I0pOBOM o00pa3e >KW3HHM, Ha
BOCIIUTaHUE OEPEKHOTO OTHOIICHUS K OKpYKalolel mnpupoaHou cpene. B
nporpaMme Mo OHOJOTHMM TaKXe MOKa3aHbl BO3MOXXHOCTH Y4Y€OHOro mnpeaMmera
«buonorus» B peanmuzanuu  TpedboBanuit DGI'OC COO K mnIaHUPyEeMbIM
JUYHOCTHBIM, METANpPEIMETHBIM U TPEIMETHBIM pe3ylibTaTaM OOy4YeHHS U B
GbOopMHUpPOBAaHUU OCHOBHBIX BHUJOB y4eOHO-TIO3HABATEIBHOW  JIEATEILHOCTH
oOyJaromuxcsi MO0 OCBOCHHUIO COAEpXKaHUS OMOJIOTMYECKOro 00pa3oBaHUs Ha
YPOBHE CpeaHero olI1ero oopa3oBaHusl.

VYuebnsiii peamer «buonorus» Ha ypoBHE CpelIHEro oOLIero o0pa3zoBaHUs
3aBepiiaeT OWOJIOTMYECKOe O0pa3oBaHME B IIIKOJIE€ ¥ OPUCHTUPOBAH Ha
pacHvpeHue W yriyOJeHue 3HaHWi 0OydarolmmMxcsi O KWUBOW MPUPOAE, OCHOBAX



MOJIEKYJSIPHOM U KJIETOUYHOM OHOJOTHH, SMOPHONOTMM W OWOJIOTUU Pa3BUTHUA,
TEeHETUKH, CEIEKINN, OMOTEXHOJIOTUH, IBOJIOLIMOHHOTO YUYEHUS U HKOJIOTUH.

N3yuyenne ydeOHoro mnpeamera «buonorus» Ha yIIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO Ha MOJTOTOBKY OOYyYaroIIMXCs K IOCHEIYIOIIEMY IOJTYYEHHIO
Ouosnornyeckoro  oOpa3oBaHMsI B  By3aX W OpraHU3alusX  CPEIHETro
npodeccruoHanbHOTO 00pazoBanHus. OCHOBY €r0 COJEpKaHUsI COCTABISIET CUCTEMaA
OMOJOTMYECKUX  3HAHWW, TIOJYYEHHBIX IMPU  HM3YyYEeHUU  OOyYaroIUMHUCS
COOTBETCTBYIOUIMX CHCTEMAaTHUYECKUX pPa3/eloB OMOJIOIMH Ha YPOBHE OCHOBHOTO
obmiero obpaszomanus, B 10—11 kimaccax 3TH 3HaHMUS TMOJIY4YarOT pa3BuTHE. Tak,
pacmipeHsl M yrnIyOsleHbl OMOJIOTMYECKHE 3HAaHUS O PpACTEHUSX, >KUBOTHBIX,
rpubax, OakTepusax, OpraHuM3Me 4YelIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX >KU3HH,
JOTIOJTHUTENBHO BKJIIOYEHBI OMOJIOTMYECKUE CBEJIEHUS MPUKIIATHOTO U TOMCKOBOIO
XapakTepa, KOTOPbIE MOXHO MCIOJB30BaTh KAK OPUEHTHUPHI ISl MOCIETYIOLIETO
BbIOOpa mpodeccuu. Bo3MoxkHa Takke MHTErpanus OMOJIOTMYECKHX 3HaHHWM C
COOTBETCTBYIOLUIMMHU 3HAHUSMH, TOJYUYECHHBIMU OOYyYalOIUMHUCA TPH H3YYECHHH
(bU3UKU, XUMHUH, Teorpaduu U MaTeMaTUKH.

Crpykrypa nporpamMMmbl 1o y4yeOHOMy mnpenMery "buonorusa" otpaxaer
CUCTEMHO-YPOBHEBBIH W HBOJIOLUMOHHBIA MOAXOAbl K HU3YyYEHHUIO OHOJIOTHUH.
CormnacHo UM, U3y4aroTCs CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTE€PHBIE JUISl JKUBBIX
CUCTEM Pa3HOI0 YPOBHS OpraHu3alliy, FBOJIOLMN OPTaHUYECKOr0 MUpa Ha 3eMiie,
COXpAaHEHHsI OHOJOTMYECKOT0 pa3zHooOpa3us 1aHeTel. Tak, B 10 kmacce
U3y4YaloTCsd OCHOBBI MOJIEKYJISIDHOM M KJIETOUYHOM OWOJIOTHH, SMOpPUOJIOTUU U
OMONOrUM pa3BUTHUS, TEHETHUKU M CEJEKLUH, OMOTEXHOJOTUU M CHHTETHYECKOM
OMOJIOTHH, aKTyaJUu3UPYIOTCS 3HAHUSA OOydJaroluxcs 10 OOTaHUKE, 300JIOTHH,
aHaromuu, ¢usnonoruu dyenoreka. B 11 kmacce wu3ywaroTcs 3BONIOLIMOHHOE
y4eHUe, OCHOBBI IKOJIOTHH U yueHue o ouocdepe.

VYuebnsiii npeamer  «buonorus»  mpu3BaH  00ECNEYUTh  OCBOCHUE
o0y4JaroIuMHcs OUOJOTMYECKUX TEOPUH U 3aKOHOB, WJEH, MPUHIIMIIOB U MPaBUJ,
JIEkKAIMX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHHUU O
CTPO€HHHU, MHOTOOOpa3vM M OCOOCHHOCTSIX KIJIETKH, OpraHu3Ma, MOMYJISIHH,
OHMOLIEHO3a, YKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX TOCTUKEHUSIX, COBPEMEHHBIX
UCCJIEJIOBAHUAX B OMOJIOTMH, MPUKIAAHBIX aCIIEKTaX OMOJIOrMYecKUX 3HaHWM. J{s
pa3BUTUSL M TOJJEpPKaHUS HHTepeca OOyyaromMxcsi K OHOJOTHMU Hapsiay Cco
3HAYUTENbHBIM 00BEMOM TEOPETUYECKOTO MaTepualia B COACPNKAHUU MPOTPAMMBbI
10 OMOJIOTUU TPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBIEHUS M Pa3BUTHS
TOW WM WHOW oOnmacTu OWOJIOTHMH, BKIIAJOM OTEUECTBEHHBIX U 3apyOeKHBIX
Y4€HBIX B PEIICHUE BAXKHEUIIINX OMOJIOTMYECKHUX U SKOJIOTUYECKUX MPOOIIEM.

[enb uzydenus: yuebnoro npeamera «buonorus» Ha yriyOnEHHOM ypOBHE —
OBJIaJicHue  OOYyYalolMMHUCS  3HAHUSMU O  CTPYKTYPHO-(YHKIIMOHAIbHOU
OpraHu3allid >KUBBIX CHCTEM pA3HOTO paHra ¢ NOpPUOOpPETEeHHuE yMEHUM
UCIIOJIb30BaTh 3TU 3HaHUS B (OPMHUPOBAHUM MHTEpeca K OMpeAesEHHON obnactu



npodecCuOHANIbHON JEeATENbHOCTH, CBA3aHHON ¢ Ouoioruen, WiIM K BHIOOPY
y4eOHOTO 3aBeICHUS ISl POJIOJIKEHUS OMOJIOTHYECKOTO 00pa30BaHusl.

JlocTiokeHne 1enu u3ydeHus ydeOHoro mpeamera «buomorus» Ha
yIIyOaEHHOM YpOBHE 00€CIIeUNBAETCA PEILICHUEM CIECAYIONINX 3a/1a4:

OCBOEHHE OOy4YarOIMMUCSA CUCTEMbl OMOJIOIMYECKHX 3HaHWM: 00 OCHOBHBIX
OMOJOTUYECKUX TEOPHUSIX, KOHLEMIMIX, THUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX H
npaBuiax, COCTABISIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MHUPA; O
CTPOEHUHM, MHOTOOOpa3MM U OCOOEHHOCTSX OHOJOTMYECKUX CUCTEM (KJIETKa,
OpraHu3M, MOMYJISALHN, BUJ, OMOreoleH03, Onocgepa); 0 BbIIAIOMIUXCS OTKPBITUSAX
Y COBPEMEHHBIX MCCIIEI0BAaHUSAX B OMOJIOTHH;

O3HAaKOMJICHHE OOydaroluMxcs € METOJaMH TO3HAHUS >KUBOM MPUPOIBL:
UCCJIEIOBAaTEIbCKUMUA ~ METOAAMH  OMOJOTMYECKHX HAayK (MOJIEKYJISIPHOM U
KJIETOYHOHN OMOJIOrUH, SMOPUOTIOTUU U OUOJIOTUU PAa3BUTHS, TCHETUKHU U CEJIEKIINH,
OMOTEXHOJIOTUM M CHHTETUYECKOW OHMOJOrMM, MaJCOHTOJOTUH, 3KOJIOTUN);
METOJJaMU CaMOCTOSITEIbBHOTO TPOBEACHUS OHOJIOTHUECKUX HCCIEIOBAaHUN B
naboparopu U B nOpupoae (HaOMIOnEeHWE, HU3MEPEHUEe, HSKCIEPUMEHT,
MOJICJIMPOBAHHUE);

OBNaJicHHuEe OOy4aroUIMMHCS YMEHHUSIMU: CaMOCTOSITEIbHO  HAaxXOJUTh,
aHaJIM3UPOBAaTh W HCHOJIb30BATh OHOJOTMYECKYI0 HH(OPMALUIO; IOJIb30BaThCS
OMOJOTUYECKON TEPMUHOJIOTHE M CHMBOJUKOM; YCTaHaBIIMBaTh CBS3b MEXKIY
pa3BUTHEM OHOJIOTMM W COLUUAIBbHO-DKOHOMUYECKHUMH U  3KOJIOTMYECKUMU
npobjieMamM 4eJOBEYECTBa; OLICHUBATh IOCIEACTBUS CBOEH JEATENBHOCTH 10
OTHOILEHUIO K OKpYXarolled NpUpoAHOM cpene, COOCTBEHHOMY 3/I0pOBBIO U
3I0POBBI0  OKPYXKAIOIUX  JItofeH; OOOCHOBBIBATH M COOMIOAATh  MEPBI
npoPHIaKTUKNA MH(EKIIMOHHBIX 3a00J€BaHUM, MpPaBUIa MOBEACHUS B MPUPOIE U
oOecrieyeHusi 0€30MACHOCTH COOCTBEHHOW >KU3HEACATENBHOCTH B UPE3BBIYANHBIX
CUTyalUsAX MPUPOJHOTO W  TEXHOIEHHOIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIE HAay4YHbIE OTKPBITHS B 001aCTH OMOIOTHH;

pa3BUTHE y 00yUYalOIIUXCS MHTEIUIEKTyaIbHBIX U TBOPUYECKUX CHOCOOHOCTEN
B IMpOIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU
UCCJIEIOBaHUAMH B OHWOJIOTMM, pPEIIaeMbIMU €10 MpoOieMamMu, METOA0JIOruei
OMOJIOTMYECKOTO UCCIIEeIOBaHMSI, POBEICHUS SKCIIEPUMEHTAIBHBIX UCCIIEOBAHUH,
pemieHus: OMOJIOTUYECKUX 3a/a4, MOJEIMPOBaHUS OMOJIOTMYECKUX OOBEKTOB U
MPOLIECCOB;

BOCIIUTAHHUE y OOYYaIOLIMXCS [IEHHOCTHOTO OTHOIIEHUS K JKUBOW MPUPOAE B
LEJIOM U K OTAETbHBIM €€ 00BbeKTaM U SIBICHUSIM; (POPMUPOBAHKE IKOJIIOTUYECKOM,
T€HETUYECKOM TPaMOTHOCTH, 00ILIel KyJabTypbl OBEACHUS B IPUPOE; UHTErPALluU
€CTECTBEHHO-HAYYHBIX 3HAHMIA;

npuoOpeTeHrue  oOydyalOIMMKCS  KOMIIETEHTHOCTH B PAllMOHAIIBHOM
MPUPOJOTIONBL30BAaHUU (COOMIONCHUE TPaBWJI TOBEACHUS B MPUPOJIE, OXPaHbI
BHJIOB, KOCHCTEM, OHMOc(]epsl), COXpaHEHUH COOCTBEHHOTO 3JI0POBbS M 3I0POBBS



OKpyXaromux Jofe (cobmiomeHuss Mep mnpoduiIakTUKd — 3a0oseBaHuUH,
oOecrnieueHue O€30MaCHOCTU KHU3HEACATEIBLHOCTH B UYPE3BBIYAMHBIX CHUTYaIUAX
OPUPOJAHOTO W  TEXHOTEHHOTO  XapakTepa) HAa OCHOBE  HCIIOJIb30BAHMS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TOBCEAHEBHOM KU3HU;

CO3lIaHM€  YCIOBUM  JUIsi  OCO3HAHHOTO  BbIOOpa  OOyYaroIIKUMHUCS
WHIMBUAYaJIbHON oOpa3oBaTeIbHON TPaeKTOPUH, CIIOCOOCTBYIOIIEH
nocleAyomeMy NpodecCHOHATFHOMY CaMOOIPENEICHUIO, B COOTBETCTBUU C
WHIMBUyaJIbHBIMU UHTEPECAMU U TTOTPEOHOCTSIMU PETHOHA.

OO01ee 4nuciIo 4acoB, OTBEACHHBIX HAa M3yYeHHE OMOJIOTMH Ha yIIIyOJIEHHOM
YPOBHE CpelHero ooiero oobpasoanus, cocrarisieT 204 gaca: B 10 kiacce — 102
yaca (3 gaca B Hezenmo), B 11 kimacce — 102 gaca (3 yaca B HEJIETIO).

OT6op opraHu3alMOHHBIX (OPM, METOAOB U CPEACTB OOy4EeHHS OMOJIOTUU
OCYIIECTBIISIETCA C YYETOM CHEIU(PUKU €ro COJIEp)KaHWs U HANPaBICHHOCTH Ha
IPONOJDKEHHE  OMOJIOTMYECKOTO O00pa3oBaHUs B OpPraHM3alUsIX CPEIHEro
po¢eCCHOHAIILHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNbHBIM YCIOBUEM MPU 00yYEHUU OMOJIOTHH Ha YITyOJIEHHOM YPOBHE
ABJIIETCSI MPOBEECHUE JIADOPATOPHBIX M MpakTUYecKuX pador. Takxke ydactue
00y4YaroIuxcsi B BBIIIOJHEHUHM MPOEKTHBIX M y4e€OHO-HCCIEN0BATENbCKUX PaldoT,
TEMaTUKa KOTOPBIX ONPENEISAETCS yYHUTEJIEM Ha OCHOBE HMEIOLIUXCS
MaTepUAIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOJHBIX YCIOBUMA.

COAEPKAHUE OBYYEHUA
10 KVIACC

ConepxaHue TpOrpaMMbl, BBIIEICHHOE KYpPCU80OM, HE BXOJIUT B MIPOBEPKY
rocyaapcTBeHHoM ntoroBoit arrecranuu (['MA).

Tema 1. Buosiorusi kak Hayka

CoBpemeHHas OMOJIOTHST — KOMILUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Oouosornu.  buojornueckue  HaykKM W H3ydyaeMble ~HUMHU  MPOOJIEMBI.
dyHIaMEHTalIbHbIC, MPUKIAJHBIE W T[OWCKOBBIE HAyYHbIC HWCCIECIOBAHUS B
ouosorumu.

3HaueHue OUONOTUH B (DOPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl mupa. Ilpodeccuu, cBszaHHbie ¢ Ouojorueil. 3HaueHHe OWOJIOTUU B
MPAKTUYECKON JACATEIIbHOCTH YEJIOBEKA: MEIUIMHE, CEJIbCKOM XO34ICTBE,
MPOMBIIIJIEHHOCTH, OXPAHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [dapBuH,
V. I'apgeii, I'. Mennens, B. . Bepuanckuu, W. I1. [Tasnos, . 1. Meunukos, H. 1.
Basunos, H. B. Tumodeen-Pecorckuii, J[xx. Yorcon, ®@. Kpuxk, /1. K. benses.



Tabmumer 1 cxembl: «CBsi3b OMONIOTHM C JPYTUMU Haykamm», «Cuctema
OMOJOTUYECKHUX HAYK.

Tema 2. ’)KuBble cHCTEMbI M UX U3yYCHUE

KuBble cucTteMbl Kak TpeaMeT u3zydeHus Ouonoruu. CBOMCTBA KHUBBIX
CUCTEM: €IMHCTBO XHWMHYECKOTO COCTaBa, JUCKPETHOCTb M ILEJIOCTHOCTD,
CJIOXHOCTh W YIHOPSIAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTaHU3AIIMS,
CaMOBOCIIPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

VYpoBHM OpraHu3alMd >KUBBIX CHUCTEM: MOJEKYJSIPHBIA, KJIETOYHBIH,
TKaHEBBIN, OpraHU3MEHHBIN, NOMYJISILIUOHHO-BUI0BOM, HKOCHCTEMHBI
(buoreonenoTnveckuii), ouochepupiid. IIporeccel, NPOUCXOAANIUE B KUBBIX
cuctemax. OCHOBHBIE TpPHU3HAKH >KUBOTO. JKW3HB Kak ¢opMa CyIIeCTBOBAHHS
Matepuu. Hayku, nzydaroiye >KuBble CUCTEMbI Ha Pa3HbIX YPOBHSAX OpraHU3alliH.

N3ydyenue xuBbIX cucteM. Metoasl Omonoruueckoil Hayku. HaGmronenwue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3alus, MeTaaHanu3. [loHsTue o 3aBUCUMON 1
He3aBUCUMOM niepeMeHHOU. [lmanupoBanne skcrepuMenTa. llocranoBka wu
npoBepka runore3. Hynesas rumnore3a. [loHsTHe BBIOOPKH U €€ JOCTOBEPHOCTb.
Pa3bpoc B Ouonornueckux JaHHbIX. OIEHKa JOCTOBEPHOCTH MMOIYYEHHBIX
pe3ynbraroB. IIpuuMHBI UCKaXKEHHS pE3YyNbTaroB HJKcrepuMeHTta. [loHsAthe
CTaTUCTUYECKOTO TECTA.

JleMoHCTpanun

Tabmuubl u cxembl: «OCHOBHbIC MpPHU3HAKU >KU3HWY», «buomornueckue
cucteMmbl», «CBOMCTBa JKHMBOM Marepum», «YPOBHM OpraHH3aldHl KUBOU
npupoael», «CTpoeHHEe >KUBOTHOW KIETKW», «TKaHM JKUBOTHBIX», «CHCTEMBI
OpraHOB YEJOBEUECKOTO opranmu3may, «buoreoreHno3», «buochepa», «Mertomsl
W3YyYEHUS )KUBOU MPUPOIBI».

O6opynoBaHue: 1abopaTopHoe 000pyI0BaHKE IJIsl TPOBEACHUSI HAOIIONCHHUI,
M3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnueckass pabdora «JVcnonb30BaHUWE PA3IMYHBIX METOAOB MpPH
W3YUYEHUHU JKUBBIX CUCTEM).

Tema 3. buosiorust KjieTku

Knerka — cTpykTypHO-QyHKIIMOHAIbHASI €IWHMIIA JKUBOro. Kcrtopus
oTKpeITUA KieTku. Pabotel P. T'yka, A. Jleenryka. Kierounas teopus (T. [lIBaHH,
M. IlIneiinen, P. BupxoB). OCHOBHBIE TMOJIOXKEHUS COBPEMEHHOW KJIECTOUYHOU
TEOPHUH.

MeTtonbl  MOJIGKYJISIPHOM W KJIETOYHOW  OMOJIOTMHM:  MHUKPOCKOIIHUS,
xpomatorpadusi, 3MeKTpodope3, METOJ MEUEHBIX aToOMOB, IudQepeHIraiIbHOe
HEeHTpU(YTUPOBaHUE, KYJIBTUBUPOBAHUE KIETOK. M3yuenue QukcuposanHvix
KJlemoK. DNEeKTPOHHass MUKpockomwus. Kougoxanvuas muxpockonus. BumanvHoe
(npudicuznenHoe) uzyueHue Kiemox.

JdeMoHcTpanuu



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

Tabmuupl u cxembl: «CBETOBOM MHUKPOCKOID», «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopust pa3BUTHS METOJIOB MUKPOCKOTTUI.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKpOIpEnaparbl pacTUTENbHbIX,
KUBOTHBIX U OAKTEPHABHBIX KIETOK.

IIpakTnyeckas paGora «l3ydyeHne METONOB KIETOYHON OHONOrUU
(xpomarorpadus, snekrpodopes, auddepeHnraibHoe IeHTpUudyrupoBaHue,
[1LIP)».

Tema 4. XumMudeckasi OpraHnu3anusi KJIeTKH

XUMHYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMUKPOIIIEMEHTHI.
Boma u €€ ponp Kak pacTBOpPUTENS, pearcHra, y4acTue B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOpErynanuu. MuHepalbHble BEIIECTBA KJIETKH, X OHOJOrHYecKas
poiib. Poib KaTHOHOB U aHHOHOB B KJIETKE.

Oprannueckue BeUIECTBA KIETKU. buonorndeckue mnoaumepsl. benku.
AMMHOKHCIIOTHBIA cocTaB 0enkoB. CTpyKTypbl OeinkoBoi MoJekyinbl. [lepBuunas
CTpyKTypa Oeika, MNENTUaHAs CBA3b. BTopuyHas, TpeTWyHas, 4YeTBEpPTUYHAs
cTpyktypbl. Jlenarypamus. CBoiictBa OenkoB. Kiaccudukamuss — OenKoB.
buonoruyeckue Qynkuuu 6eiakoB. Ilpuonsi.

Yrnesoasl. MOHOCaxapuibl, TUCaXapuabl, OJIMTOCAXAPUAbl U MOJIUCAXAPUIBI.
OO0mmii 1aH cTpoeHuss U (PU3MKO-XMMHYECKHE CBOICTBAa  YIJIEBOJIOB.
buonornueckue QyHKIUN yII€eBOAOB.

Jlunuaet. T'uapodunsHO-rHAPOdOOHBIE cBOMcTBA. Kitaccudukaiys JTUmumos.
Tpurmunepunsl, ¢Gochonunuabl, BOCKU, CTepouasl. buomornueckue ¢GyHKIUU
munuAoB. O0ume cBoiicTBa OMONIOrMYECKUX MEMOPAH — TEKY4YECTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOJIYITIPOHULIAEMOCTb.

Hyxknennossie kuciotel. JJHK u PHK. CrpoeHue HYKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpunnun xommementapHoctu. [Ipasuio Yapradda. Crpykrypa
JAHK — nBoiinas cniupanb. MectoHaxoxaenue u ouonornueckue gpynkuuu JTHK.
Bunel PHK. ®yukunn PHK B kieTke.

Crpoenue mosekynbl AT®. Makpospruueckue cBsizu B MolJiekyne ATO.
buonornyeckue pynkmun AT®. BoccTaHoBIEHHBIE TIEPEHOCUYHKHU, UX (PYHKIIMH B
kietke. [lpyeue uyxneozuompugocpamovr (HTD). CexsenupoBanne JIHK.
Memoovl ceHomuKu, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CrpykTypHasi 6uMoJIOTHs: OMOXMUMHUYECKHE U OMOPU3UYECKUE HCCIIEAOBAHUS
cocTaBa M MPOCTPAHCTBEHHOM CTPYKTypbl Ouomoisiekyl. Moodenuposanue
cmpykmypul U QyHKyuti OUOMONEKYN U ux Komniexcos. Komnviomephulii ouszaiin u
opeaHudecKull cunmes OUOMONEKY U UX HENPUPOOHBIX AHATLO208.

JdemMoHcTpanuu

[Toprperst: JI. [Tonunr, x. Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknus, O.
Conrep, C. [Ipy3unep.



Hnarpammer:  «PacnpeneneHne XMMHUYECKHX OAJIEMEHTOB B HEXUBOU
npupone», «PacnpeneneHue XuMHIECKUX IEMEHTOB B JKUBOW MTPUPOAECH.

Tabmuubr u cxembl: «llepuomuyeckass TabnuIa XUMHUYECKUX DIEMEHTOBY,
«CTpoeHue MoJeKynbl BOIBI», «BellecTBa B cOCTaBe OpPraHu3MoB», «CTpoeHHE
MOJIeKYNbl Oenka», «CTpyKTypbl O€TKOBOW MOJEKYIbl», «CTpoeHue MOJEKyI
yIeBogoBy», «CTpoeHue MOJNeKya JaunuaoB», «HyKIeMHOBBIE KUCIOTBD,
«Ctpoenne Monekyiasl ATDy.

OO6opynoBaHue: XUMUYECKasl MOCya U 000pyI0BaHHE.

JlaboparopHasi pa6ora «OOHapyx eHHE OEJKOB C MOMOIIBIO KaueCTBEHHBIX
peakuuiny.

Jlaboparopnas paGora «liccienoBaHue HyKJIEMHOBBIX KUCIIOT, BBIIEIEHHBIX
U3 KJIETOK Pa3IUYHbIX OPTaHU3MOBY.

Tema 5. CTpoenne u PyHKIUM KJICTKH

Tunbel KIETOK: HJyKapuoTH4YecKas H mpokapuothueckas. CTpyKTypHO-
(GyHKIMOHAIbHBIE 00pa30BaHUS KIETKH.

CrpoeHue npoKapruoTUYECKON KeTKH. KieTouHnasi cTeHka OakTepuid U apXew.
Oco0OeHHOCTH CTpOEHUs TeTepoTPOPHONM M aBTOTPOPHOW MNPOKAPUOTHUYECKUX
KJIETOK. MeCTO U poJib IPOKapUOT B OHOLIEHO3aX.

Crpoenue U (YHKLIMOHUpPOBaHHUE AYKapUOTHYECKON KJIETKHU.
[Inazmatnyeckas wmemOpana (miasmanemma). CTpyKTypa IUIa3MaTHYECKOU
MeMOpaHbl. TpaHCHOPT BENIECTB Yepe3 IMIa3MaTUYECKYyI0 MEMOpaHy: MacCHUBHBIN
(muddysus, obneruéHHas auddys3us), aKTUBHBIA (NMEPBUUYHBIA U BTOPUYHBIN
akTuBHBIA TpaHcnopT). [lomynponuriaemocts MeMOpansl. Pabota Harpuii-
KaJMEeBOro Hacoca. DHAOUMUTO3: MUHOLUTO3, (parounTto3. Dk3ounto3. Kierounas
cteHka. CTpyKTypa U QyHKIIMHU KJIETOYHOW CTEHKH pacTEHUM, TpUOOB.

Hurtommazma. [{uto3omb. [lutockenet. [Buxkenne muroniasmbl. OpraHOUIbI
kieTku. OmHOMEMOpaHHbBIE OPTaHOUBI KIETKH: dHAoIIa3MaTtudeckas cetb (I11C),
anmapar [onbmku, IU30COMBI, HX CTpoeHue U (QyHKIHH. B3aumocBs3b
OJHOMEMOpAHHBIX OpPraHOMAOB KIETKH. CTpOEHHE TPAHYISAPHOTO PETUKYIyMa.
Mexanuzm nanpaenenus benxos ¢ IIIC. CunHte3 pacTBopuMbIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuii  (arpaHyisipHbId)  SHIOIUIA3MaTHYECKUN
petuxkynyM. CekperopHas ¢yHkuus anmnapata [omabmxu. Moougurkayus benkog 6
annapame [onvoxcu. Copmupoexka 6enkoé 6 annapame [onvoocu. TpaHcmopt
BEILIECTB B KJIeTKe. Bakyonu pacturenbHbIX KieTok. Kiierounsiii cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHoOWAbl  KIETKH:  MUTOXOHAPWUH,  IUJIACTHUJBI.
Ipoucxoosicoenue mumoxonopuii u niacmuod. Cumodbuoeenes (K.C. Mepeockosckuil,
JI. Mapeynuc). Ctpoenne U QyHKIMH MUTOXOHIApHA W mactun. I[lepBuunsie,
BTOPUYHBIC U CIIOKHBIC TUIACTU/IBI (POTOCHHTE3UPYIONTUX IYKAPUOT. XIIOPOILIACTHI,
XPOMOIUIACTHI, JIEUKOTIJIACTHI BBICIIIMX PACTEHUM.

HememOpanubie opranouabl kieTku CTpoeHue U (PyHKIUU HEMEMOpPAHHbBIX
OpraHOUI0B KJIETKH. Pu6ocomsbi. IIpomesicymounvie Qunamenmoi.



MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBIIIEUHbIE  KIIETKU.
Axmunoevie KomMnonenmol HembluleuHblx Kiemox. MukporpyOouku. Kierounsii
ueHtp. CrpoeHue u JBH)KEHHE JKTYTUKOB W peCHHYEK. MUKpOTpyOOUKH
nutomiasmel. Llentpuons. benku, accoyuupoanHvle ¢ MuxpoguiameHmamu u
muxpompybouxkamu. Momopnuvle denxu.

Anpo. O6osouka sApa, XpOMaTUH, KapuoIUIa3Ma, SIAPBIIIKA, HX CTPOEHUE U
byukuuu. SnepHblii 6enkoBbI  MaTpuKc. I[IpocTpaHCTBEHHOE PpAaCIONOKEHHUE
XpoMOocOM B HUHTepda3sHOM sijape. Jyxpomamun u 2emepoxpomamut. benku
XpOMaThHa — THUCTOHBL. Jlunamuxa s0epHol 000104KU 6 Mmumo3se. AHoepHviii
MpAHCnopm.

Kinerounsie BkmtoueHHs. CpaBHUTENbHASI XapAKTEPUCTHKA KJIETOK JyKapHOT
(pacTUTENBHOM, ) KUBOTHOU, TPUOHOMN).

JdemoncTpanuu

[Toptpetsi: K.C. MepexkoBckuit, JI. Maprynuc.

Tabmupl u cxembl: «CTpoeHHE 3yKapUOTHUYECKON KieTkn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHWe  pacTUTENbHOM  KIeTKW», «CrpoeHue
MHUTOXOHAPUNY, «Anpo», « CTpoeHUE TPOKAPUOTHIECKOU KIETKI.

OO0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEnaparbl pPacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKPOIIpEIapaTbl OaKTEPUAIbHBIX KIIETOK.

JlaGoparopnass pabdora «/3yueHne CTpPOEHHS KIETOK PA3IUYHBIX
OpPTaHU3MOB.

IIpakTuyeckas padora «/3yueHrne CBONCTB KIIETOUHON MEMOpPAHBI.

JlaGoparopunasi padora «lccienoBanue mia3Moiii3a M JCIIa3Moiu3a B
PACTUTENBbHBIX KIETKAX.

IIpakTuueckass  padora  «M3ydyeHue  JBUKEHHS  LUTOILUIA3MBI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0MeH BelecTB U NPeBPallleHUE JHEPTUN B KJIETKe

AcCUMUTIAINA U TUCCUMIUISIINS — JBE CTOPOHBI MeTaboau3Ma. Tumnsl oOMeHa
BEILIECTB: aBTOTPO(HBIM W TeTepoTpodHBIN. YyacThe KuUCIOpoJa B OOMEHHBIX
mpoleccax. OJHEpreTuyeckoe obecrneueHue KieTku: npeBpamienne ATD B
OOMEHHBIX Tporieccax. {DEpMEHTATUBHBIM XapakTep peaKUuil KJIECTOYHOTO
Merabonmu3ma. DepMeHTH, MX CTPOCHHE, CBOWCTBA W MEXaHW3M JICUCTBUS.
Kodepmentsl. Otnnuns (pepMEeHTOB OT HEOPraHWYECKUX Karanu3aTopoB. benku-
aKTUBATOpPbl U OEJNKU-UHTMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX
peaKkIuil OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHUHTE3 OpPraHUYECKUX BEUIECTB B KieTke. DOTOCHHTES.
AHoxcucennblil U OKcueeHHvlli pomocunme3 y 6baxmepui. Ceemocobuparowjue
NUSMEHMbl U NUCMEHMbl PeaKyuoHHo20 yeumpa. Poilb XJI0pOIIacToB B IpoLiEcce
dbotocunTe3a. CBeroBast U TeMHOBas pasbl. Pomoovixanue, Cs., Cy. u CAM-munwvi
gdomocunmesa. 1lponykTUBHOCTh (PoTocUHTE3a. BiusiHue pa3znudHbiXx (HakTopoB
Ha CKOpOCTh (hoToCHHTE3a. 3HaueHue (HOTOCUHTE3A.



XEeMOCHUHTES. Pa3znooOpaszue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpuUIUpyomue OaKTepuu, Keyne300aKkTepuu, CepoOaKTepuHu, BOAOPOAHBIC
OakTepuH. 3HAYEHUE XEMOCHHTE3A.

AHa’poOHble opraHu3Mbl. Bunel Oposkenus. [IpomykTel OposkeHUsS U UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPraHU3MbI KaK OOBEKTbI
OMOTEXHOJIOTUHU U BO30YIUTETN OOJIC3HEH.

AspobHbie OpraHUu3MBbI. Orarnbl SHEPIreTUYECKOIO oOMeHa.
[ToaroroBuTenbHbIN dTaN. [TTMKOIN3 — OECKUCIOPOTHOE PACIICIIIIEHUE TITFOKO3BI.

buonoruyeckoe OKHCIIEHUE, WM KIETOYHOE JbIXaHue. Pojb MUTOXOHApUIL B
npoiieccax ouonornueckoro okucienus. Luknmdeckue peakuuu. OKUCIUTENBHOE
dbochopummpoBanue. Iuepeus memopannozo epaouenma npomonos. Cunmes
AT®D: paboma npomounnou ATD-cunmaszwvi. llpeumyiiecTBa a’poOHOTO MyTH
oOMeHa BeIeCTB nepes] aHadPOOHBIM. DPPEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdeMmoHcTpanuu

[Toprpersr: k. IIpuctnu, K. A. Tumnpsses, C. H. Bunorpanckuii, B. A.
Ourensrapar, [1. Mutuenn, I. A. 3aBap3uH.

Tabmuubl U cxembl: «DOTOCUHTE3Y, « IHEPreTUUeCKuii oOMen», «buocuHTes
oenka», «CtpoeHue hepMeHTa», « XeMOCHUHTE3.

OO6opy/noBaHue: CBETOBOM MUKPOCKOI, OOOpyIOBaHUE ISl MPUTOTOBIICHUS
MOCTOSTHHBIX M BPEMEHHBIX MUKPOIPEINapaToB.

JlaGoparopuass  padora  «l3ydeHue  KATAIUTUYECKOM  AKTMBHOCTH
dbepMeHTOB (Ha TPUMEPE aMUJIA3bl WIIH KaTaiasbl).

JlabopaTropnasi pabGora «/3ydyeHue (epMEHTAaTUBHOTO pacCIIEIICHUS
MEPOKCU/IA BOJAOPO/Ia B PACTUTEIIBHBIX U AKUBOTHBIX KJIETKAX).

JlaGoparopnas pab6ora «CpaBHeHHE mpoleccoB (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEHHE MPOIIECCOB OPOKCHUS U JBIXaHH).

Tema 7. HacneacreeHHast ”HOpPMaLMS U Peaju3alus e€ B KIeTKe

Peakiiun mMarpuyHOro cuHTe3a. [[pUHIUI KOMIIJIEMEHTAPHOCTH B PEAKIMIX
MaTpUYHOTO CHMHTe3a. Peanu3zanus HacieacTBeHHON mHdopmanuu. ['enernueckuit
KOII, ero cBoucTtBa. TpaHckpunuusa — MarpuuHbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIIUU: KOMIUIEMEHTAPHOCTh, AHTUNAPAIUIEIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuuecxot knemke. Hexooupyrowue PHK.

Tpancnsuus u e€ sranbl. Yyactue TpancnoptHeix PHK B Ouocunrese Oenka.
VYcnosuss OuocunTe3a Oenka. KomupoBanue amMuHOKuUCIOT. Ponb pubocom B
ounocuHTe3e Oernka.

Coepemennvie npeocmagnenuss o cmpoenuu 2eHog. OpraHuzanusi TeHOMa y
MPOKAPUOT U SYKAPUOT. Perynsinys akTUBHOCTH TE€HOB y Mpokapuotr. ['mmores3a
onepona (®. XKako0, XK. MaHo). MonexynsapHvlie mexanuzmol dIKCnpeccuu 2eHO8 y
aykapuom. Ponv xpomamuna 6 pecynayuu pabomsi cenog. Perynsuus oOMEHHBIX
MPOIIECCOB B KJIETKE. KiIeTOUHBIN roMeocTas.



Bupycel — HekneTounbie (OpMBI JKU3HU B 0ONMUTaTHBIE mapa3uThl. CTpoeHUE
MPOCTBHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. /KusHenHblll YUk
JHK-cooepoicawux  supycos, PHK-cooepocawux eupycos, 6baxkmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

Bupychbie 3a0oneBanus denoBeka, >kMBOTHbIX, pacteHuil. CIIN, COVID-
19, counanbHble 1 METULIMHCKUE TIPOOIIEMBI.

buoungopmamura: unmeepayus u ananuz o6orvuux maccusos («bigdatar)
CMPYKMYPHBIX OUOI02UYecKUx 0anHvlx. Hanomexnonozuu 6 buonoeuu u meouyuHe.
Ilpoepammupyemvie ghynkyuu 6enxos. Cnocodovt 0ocmasKu 1ekapcma.

JleMoHCTpaMu

[Toptpetsr: H. K. Konsuos, /I. 1. iBanoBCKuU.

Tabmuubl u cxembl: «buocunrtes Oenka», «leHeTnyeckuit koa», «Bupycoe»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3naHue MOJEIHN BUPYCa.

Tema 8. ’Ku3zHeHHbIH UMK KJIETKH

Knerounslii muki, ero mnepuoasl u peryisauus. WMurepdaza u  MuTO3.
Oco0eHHOCTH MPOLECCOB, MpoTeKaroumx B HHTep(dasze. [loaroroBka KIeTKH K
nenenuto.  I[IpecunreTndyeckuii  (MOCTMUTOTHYECKUN), CHUHTETHYECKUNA U
MOCTCUHTETUYECKUM (MPEMUTOTUYECKUI) TeprOJIbl HHTEP(]a3bI.

Marpuunsiii cunare3 JHK — perumkanua. Ilpunnuner permmkanmu JTHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AaHTUIIAPAJICIbHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsbl. CtpoeHue xpomocoM. Ternomepsl u

TeoMepa3za. XPOMOCOMHBIH Ha0Op KJIETKM — KapuoTUIl. JIUIJIOWIHBIA W
raiiouAHbBIA  HA0OpPBI  XpoMocoM. [omonoruunbie Xpomocombl. [lojoBbie
XPOMOCOMBEI.

[enenne wietkn — MuTo3. CTragum MHUTO3a W TPOUCXOASAIIAE B HUX

npoueccel. Tunbsl muto3a. KapuoknHe3 m HUTOKHMHE3. buosiornueckoe 3HaueHue
MHUTO3a.

Perynsuust mutoTnueckoro uukia kiaeTku. [Iporpammupyemasi kieTtouHas
rudesb — aromnTo3.

KinerouHoe s1po, XpoMOCOMBI, (PYHKIIMOHAJIbHAs TE€HOMUKA. Mexauusmol
nponugepayuu, oughgepenyuposku, cmapenus u euberu Kiemok. «lLlugposas
KllemKkay — ouourgopmamuueckue mooenu QyHKYUOHUPOBAHUSL KILeMKU.

JdeMoHcTpanuu

Tabmuubl U cxembl: «KU3HEHHBIM LMK KIETKW», «Mutosz», «CrtpoeHue
xpoMocomy», «Pemnukanus [JTHK».

OO6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOIIpenaparbl: « MUTO3 B KJIETKaxX
KOPEIIIKA JTyKay.

JlaGoparopHas padora «3yyeHne  XpoMOCOM  Ha  TOTOBBIX
MUKpOTpenaparax.



JlaGoparopHnas pabora «HaGmogenne MuTo3a B KJIE€TKaX KOHUYMKA KOpEIIKa
JyKa (Ha TOTOBBIX MUKPOMPENapaTax ).

Tema 9. Ctpoenne n pyHKIMH OPraHu3MoB

buonorungeckoe pa3zHooOpasue OpraHU3MOB. OIHOKIIETOUYHBIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOeHHOCTH ~ CTPOEHUST M JKU3HEACSITENIbHOCTH  OJHOKJIETOYHBIX
opranu3moB. bakrepuu, apxeu, OJHOKJIETOYHBbIE TpHObI, OJHOKJIECTOYHBIC
BOJIOPOCIIN, APYTHUE NMPOTUCTHI. KONMOHNAIBHBIE OPTaHU3MBI.

B3auMocCBA3p 4YacTei MHOIOKJIETOYHOIO OpraHusMa. TKaHW, OpraHbl H
CUCTEMBI OpraHoB. Opranusm Kak equHoe 1eioe. l'omeocras.

Tkanum pacreHuil. Tumbl pacTUTENBHBIX TKaHEW: 0Opa3oBareibHad,
MOKPOBHAs, MPOBOJALIAs, OCHOBHAas, MexaHuueckas. OCOOEHHOCTH CTpPOEHHUS,
(GYHKIMIA 1 paCTIONIOKEHUS! TKAaHEH B OpraHax pacTeHUU.

TkaHU >KMBOTHBIX M Y€JIOBEKA. TWIBI >KMBOTHBIX TKAHEW: SNHTEIUAIbHA,
COCJIMHUTEbHASA, MbIlIeYHas, HepBHag. OCOOEHHOCTH CTPOEHMS, (PyHKUHMI U
PACITOJIOKEHUS TKAaHEN B OPraHaX KMUBOTHBIX M YEJIOBEKA.

Opransl. BereratuBHble M T'€HEpaTWBHBIE OpraHbl pacTeHuM. OpraHbl u
CUCTEMBI OPTIaHOB KMBOTHBIX U 4eJIOBEKa. PYHKIIMU OPraHOB U CUCTEM OpPraHOB.

Onopa Ttena opranusmoB. Kapkac pacrenmii. CkeneTsl OZHOKJIETOYHBIX M
MHOTOKJIETOYHBIX XMBOTHBIX. HapyxHblii n BHyTpeHHUHN ckeneT. CTpoeHune u
TUNBI COSANHEHUS KOCTEH.

JIBrokeHre  OpraHu3MoB.  JIBMKEHHE  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOuIHOE, KTYTUKOBOE, PECHUYHOE. [[BMKEHHE MHOTOKJIETOYHBIX PACTEHUM:
TPONIM3MBbl W HACTUHU. JIBMKEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKa:
MblleyHas cucteMa. Pediexc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opramm3zmoB. [lomiomenne BOABI, YNIEKUCIONO Ta3za W
MUHEPAJIbHBIX BEIIECTB pacTeHUsMU. IIuTranue XkuBOTHBIX. BHyTpHmonocTtHoe u
BHYTPHUKJIETOYHOE MNHILEBapeHre. I[IlnTaHne MO3BOHOYHBIX KUBOTHBIX. OTIEIBI
MUIIEBAPUTENIBHOTO TpakTa. llumeBapurenbHble keneswl. [lnmeBapuTenbHas
CHUCTEMA YEJIOBEKA.

Jp1xanue opranu3moB. Jlpixanue pacteHuid. [[prxanue xuBOTHBIX. Juddysus
ra3oB 4epe3 NOBEPXHOCTh KiIeTKU. KokHoe npixanue. JlpIxarenbHas TOBEPXHOCTb.
XKabepHoe u nérounoe npixanue. [[pixaHue Mo3BOHOYHBIX KUBOTHBIX U UEJIOBEKA.
OBOJIIOIIMOHHOE  YCIOKHEHUE CTPOEHUSA JIETKUX ITO3BOHOYHBIX KUBOTHBIX.
JpixarenpHass cucremMa 4YenoBeKa. MeXaHu3M BEHTWIILUU JIETKUX y MTHL U
MIIEKONUTAOMMX. Perymsmus neixanus. [{pixarenbHbie 00bEMBI.

TpaHncropT BEWIECTB Y OPraHU3MOB. TpPaHCHOPTHBIE CHCTEMBI PACTEHHM.
Tpancnopr BemecTB y KUBOTHBIX. KpoBeHOCHas cucrema U €€ Oprassl.
KpoBeHocHass cucremMa TNO3BOHOYHBIX JKMBOTHBIX U 4yenoBeka. Cepaue,
KPOBEHOCHBIE CcOCyAbl M KpoBb. Kpyrm KpoBooOpamieHusi. IBOJIOLMOHHbIE



YCIIO)KHEHUSI CTPOCHHUS KPOBEHOCHOW CHCTEMbI TTO3BOHOUHBIX XKUBOTHBIX. Paborta
cepla v €€ peryssus.

Brinenenue y opranusmoB. Beigenenne y pacreHuil. Beinenenue y
*KUBOTHbIX. CokparuTenbHble Bakyoud. Opranel BblaesieHus. Ouiibrpanus,
CeKpelurs U o0paTHOE BCAChIBAHHE KaK MEXaHU3MbI PabOThl OPraHOB BBIJCICHHUS.
CBsI3b MOJIOCTH TeNa C KPOBEHOCHOM U BBIIECIUTENBHOW cUcTEMaMu. Brinenenue y
MO3BOHOYHBIX XUBOTHBIX U yenoBeka. [louku. CtpoeHue u (yHKIIMOHHPOBAHUE
He(pona. OOpazoBaHHE MOUH Y YETIOBEKA.

3ammTa y OpraHuM3MOB. 3alllUTa y OAHOKJIETOYHBIX OpraHu3MoB. CHOpBI
OakTepuii W UUCTHI MPOCTEHIMX. 3allluTa y MHOTOKJIETOUYHBIX pACTEHUMH.
Kyrtukyna. Cpenctsa nacCMBHOM M XUMHUYECKOH 3a1UThl. OUTOHIUIBIL.

3ammTa y MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M HMX IIPOU3BOIHBIE.
3amuTa opranusma ot OonesHedl. MiIMMyHHast cuctema yenoBeka. Kietounslit u
TYMOPJIbHBIH UMMYHUTET. Bpoxa¢HHBIA W TpHOOPEeTEHHBIA crenuduueckuit
uMMyHUTET. Teopus KioHaIbHO-celeKTuBHOro mMmyHutera (II. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Posib BpOXKJIEHHOTO
UMMYHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHUN.

PaszgpaxxumocTts W peryisauus |y  OpraHusMoB. Pasgpaxumocts y
OJITHOKJIETOYHBIX OpPraHu3MOB. TakcucChl. PazapakuMOoCTh U peryisnys y paCTeHUN.
PocToBbIe BemecTBa U MX 3HAYEHUE.

HepBHasg cucrema u pedrekropHas peryisuuss y >XKUBOTHbIX. HepBHas
CUCTEMA U €€ OT/AEJIbl. DBOJIIOLMOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y
AKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra IMO3BOHOYHBIX KHUBOTHBIX. Peduexc u
pednexTopHas ayra. be3ycioBHbIEC U yCIOBHBIE PE(IICKCHI.

['ymMopanbHasi peryiasinius U dHIOKPHHHAs CHCTEMA JKUBOTHBIX M YEJIOBEKA.
JKenespl DHAOKPUHHOM CHUCTEMBI M HMX TOPMOHBI. [[elicTBME TOPMOHOB.
B3auMocCBs3p HEpBHOW W DHIOKPUHHON cucteM. [umnoranamo-runodusapHas
CUCTEMA.

JleMmoHCcTpanumn

[Toprper: U. I1. I1aBnos.

Tabmuipl w0 cxembl: «OOHOKJIETOYHBIE BOJOPOCHN», «MHOTOKIETOYHBIE
Bojopocnm», «bakrepum», «lIpocreitmme», «OpraHbl UBETKOBBIX PACTCHUI»,
«CucTteMbl  OpPraHoB NO3BOHOYHBIX JKMBOTHBIX», «BHYTpeHHee CTpoeHHE
HacekoMbIx», «Tkanu pacteHuit», «KopheBble cucremb», «CTpoeHue credisy,
«CTpoeHre IUCTOBOM IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKEJIET 4YEIOBEKAY,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «JlpixarenbHas

CHUCTEMA, «HepBHas CHUCTEMA, «Koxay, «MBpleyHast CUCTEMA,
«BpigenurenbHas CUCTEMa», «DHAOKPHUHHAsE cucteMa», «CTPOEHHE MBIIIIIBI,
«Ammynuter»,  «KuiieuHononoctHeie», «CxeMa  TUTAHUA  PACTECHUI,

«KpoBEHOCHBIE CHCTEMBI TMO3BOHOYHBIX IKHUBOTHBIX», «CTpPO€HUE THIPHI»,
«Ctpoenue mnaHapum», «BHyTpeHHee cTpoeHue HOXKAEBOro udepss», «HepBHas



cuctrema poid», «HepBHas cucrema gmsarymkm», «HepBHas — cucrema
npecMbikatomuxcs»,  «HepBHas  cucrema  ntuny», «HepBHas — cuctema
MJIEKONIUTarOIMX», « HepBHas cucrema yenosekay, «Peduexcy.

OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPONpENapaThl OAHOKJIETOUHBIX
OpraHMW3MOB, MHKpONpenaparbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMU
HACEKOMBIX, HIVIOKOKHX, *KUBBIE SK3EMIUIAPHl KOMHATHBIX PAacTeHUH, repdapuu
pacTeHUN pa3HbIX OTAEJIOB, BIAXKHBIE Mpenaparbl >KUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX >KMBOTHBIX, CKEJET YeJOBEKa,
o0opyaoBaHUE JJIsl IEMOHCTPAIMU [TOYBEHHOTO U BO3AYITHOTO MUTAHUS PACTCHUH,
pacuieruieHus Kpaxmana 1 OesIKoB Mo AeicTBUEM (PEepMEHTOB, 000pYIOBaHUE /IS
JEMOHCTPALIMH OIBITOB MO U3MEPEHUIO KU3HEHHON EMKOCTHU JIETKHUX, MEXaHU3Ma
JIBIXaTEJIbHBIX JIBHXKEHUI, MOJIETTU TOJIOBHOTO MO3Ta Pa3IMYHBIX )KUBOTHBIX.

JlaGoparopHnas padora «/3yueHne TKaHEel paCTCHHID.

JlaGoparopnas padora «/M3ydyeHrue TKaHEW )KUBOTHBIX.

JlaGoparopHas padora «/3ydyeHue opraHoB LIBETKOBOTO PACTEHUS.

Tema 10. PasMHOKeHHe U pa3BUTHE OPraHU3MOB

®opMbl pa3MHOKEHHUS] OpraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojoBoe. Bunuel  Oecrnonoro  pasMHOXKEHHSA:  TOYKOBAaHUE,  CIOPYJSALUA,
dbparMeHraiys, KIOHUPOBAHUE.

[TonoBoe paszmuHoxkenue. [lomoBeie kneTkw, wian ramersl. Menos. Craaun
Mmeno3sa. [loBenenue xpomocom B Meiose. Kpoccunrosep. bronornuecknii CMbICIT
M€Ho03a M IIOJIOBOTO Mporecca. Mewo3 M €ro MeCcTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponsliiieBoe pa3Butue. ['ameTorenes y x’uBOTHBIX. [10J0BBIE KeTe3bl.
OOpa3zoBaHue U pa3BUTUE MOJOBBIX KieToK. Crniepmarorene3 u ooreHes. CtpoeHue
MOJIOBBIX KJIETOK.

OmionoTBOpeHHEe U SMOPUOHAIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OILTOJIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBryabHOE pa3BUTUE OPTraHU3MOB (OHTOTEHE3). DMOPHUOIOrUsl — HayKa
O Pa3BUTUU OPraHu3MOB. Mopghozenez — oOHa u3 2nasHbix nPoodIeM IMOPUOTIOSUL.
Konyenyuss mopgoecenos u moodenu mopgpoecenesa. Craguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jarymku). JpoOnenwe. Tumbr  apoOneHus.
Jemepmunuposannoe u Hedepmunuposanmoe oOpobnenue. bnacmyna, munvi
onacmyn. OCOOEHHOCTH JPOOJSICHUS] MIICKOMUTAIOIINX. 3apOJBIIIEBbIC JINCTKU
(racTpysmsiius). 3aKkiajika OpraHoB M TKaHEW M3 3apOJIbIIIEBBIX JUCTKOB. B3anmHoe
BIMSHUE YacTell pPa3BUBAIOIIETOCS 3apojibllia (dMOpHOHANbHAS WHIYKIINA).
3akiagka IUIaHA CTPOCHMSI KUBOTHOTO Kak  pe3yiabTarT HMepapXUueCKUxX
B3aMMOJICHCTBUI TEHOB. BimsHMe Ha SMOPHOHAIIBHOE PAa3BUTHE PaA3IMYHBIX
(haKTOpOB OKpY’KAIOIIEH Cpe/bl.

Poct u pasButue xuBOTHbIX. llocTamOpuoHansHbId nepuon. Ilpsamoe wu
HenpsiMoe pas3BuTHe. Pas3Butne ¢ wmeramopdo3oM y OECHO3BOHOUHBIX U



MMO3BOHOYHBIX JKMBOTHBIX. DHOJOTMYECKOE 3HAYEHHWE MPSIMOrO0 U HEOPSIMOIO
pPa3BUTHS, UX PACOPOCTPAHEHUE B Mpupone. TUIbl pocTa >XKUBOTHBIX. DakTOpbI
pEryJsliU pocTa KUBOTHBIX U yenoBeka. CTaauu MoCTAIMOPUOHAIBHOTO Pa3BUTHUS
y )KUBOTHBIX M 4yejoBeka. [leproabl oHToreHesa yenoBeka. CTapeHue U CMEpPTh Kak
OMOJIOTMYECKHUE MPOIIECCHI.

PasmHoxeHue u pasButue pactenuit. ['amerodut u cmnopoput. Meiio3 B
KU3HEHHOM [uKJe pacteHuid. (OOpa3oBaHue cHop B MmOpolecce Menosa.
I'amerorenes y pacreHuid. OTIJIONOTBOPEHHE U PA3BUTHUE PACTUTEIBHBIX
opraHu3MoB. J/[BoliHOE OIIOJIOTBOPEHHE Y IBETKOBBIX pacTeHui. OOpa3oBaHuEe U
pa3BUTHE CEMEHM.

MexaHn3MBbl PEryJIAIMU OHTOT€HE3a Y PACTEHUMN U KUBOTHBIX.

JleMoHCTpanun

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

Tabmuupl U cxeMbl: «BererarmBHoe pasmHOXeHHE», «THIBI OecIonoro
pasMHOXEHUS», «Pa3MHOXEHHE XJIaMHUAOMOHAAbD», «Pa3MHOXEHHE 3BIJIEHBD»,
«PasMHOXeHHEe rUapb», «Menos», «XpomocoMbl», «l'amerorenes», «CtpoeHue
ANIEKIETKH U crepMaro3onaa, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmMoe u
HENpsAMOE pa3BUTHE», «Pa3BuUTHE MaWCKOTO Xyka», «Pa3Butue capanum»,
«Pa3Butne JIATrymkw», «/IBOMHOE OIUIONOTBOPEHUE Y LBETKOBBIX PACTECHUI,
«CtpoeHune ceMsiH OIHOIOJBHBIX W JABYAOJBHBIX PACTCHUW, «KM3HEHHBIN IUKII
MOPCKOU KaIyCTbD», <« KU3HEHHBIN LUK MXa», « KU3HEHHBIN IIUKI AIIOPOTHUKAY,
«KW3HEHHBIN UK COCHBD).

OOGopynoBaHHE: CBETOBOM MHKPOCKOI, MHUKPOIpENapaThl SMUIEKICTOK U
CIIEPMATO30U 0B, MOJIEIIb «I[MKIT pa3BUTHS JIATYIIKW.

JlaGoparopHasi padora «l3ydyeHne CTpOCHUS MOJOBBIX KJIETOK HA TOTOBBIX
MHKPOIpENapaTaxy».

IIpakTnueckass padora «BbIABICHHME NPU3HAKOB CXOJCTBA 3apOIBIIICH
MMO3BOHOYHBIX KUBOTHBIX.

JlaGoparopuass padora «CTpoeHHE OpPraHOB pPAa3MHOKEHHS BBICIINX
pacTeHu».

Tema 11. I'eHeTMka — HayKa 0 HACJEICTBEHHOCTM M H3MEHYHMBOCTH
OpPraHu3MoB

Wcropus cTaHOBIEHUS U Pa3BUTHs TEHETUKH Kak Hayku. Pabotel . Mennens,
I te ®pusza, T. Moprana. Poinp OTE€4ECTBEHHBIX YYEHBIX B Pa3BUTUU I€HETUKU.
Pa6otel H. K. KonbioBa, H. 1. BaBunosa, A. H. benozepckoro, I'. /1. Kapneuenko,
10. A. ®unmnmaenko, H. B. TumodeeBa-Pecosckoro.

OCHOBHBIEC T€HETUYECKHUE TTOHITUS U CUMBOJIBI. | OMOJIOTMYHBIE XPOMOCOMBI,
aJIICNIbHBIE TEHbI, aJbTCPHATUBHBIC MPU3HAKHA, JOMHUHAHTHBIM WU PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, T€TEPO3UT0Ta, YUCTAs JIMHUS, TUOPHUIbI, TEHOTHUII, ()EHOTHII.
OCHOBHBIE ~ METOJIbI ~ TEHETUKHU:  THUOPUIOJOTMYECKHUM,  IIUTOJIOTHYECKUH,
MOJIEKYJISIPHO-TE€HETUYE CKUH.



JleMoHCTpanun

[Toprpersr: I. Mennens, I. ne ®pus, T. Mopran, H. K. Komsnos, H. .
Basunos, A. H. benoszepckuii, I. JI. Kapneuenko, }0. A. ®ununuenko, H. B.
TumodeeB-PecoBckui.

Tabmuiel U cxeMbl: «MeToibl TeHETUKI», «CXeMbl CKpELUBaHUS.

JlabopaTropnasi padora «JIpozoduna Kak OOBEKT TEHETHYCCKHX

HCCIEI0BaHUI.
Tema 12. 3aKOHOMEPHOCTH HACTEACTBEHHOCTH
Monorubpugnoe ckpemuBanue. IlepBolii 3akoH MeHaenss — 3aKoH

enMHOo00pa3us ruOpuI0B nepBoro nokosenus. [IpaBuino gomunupoBanusi. Bropoii
3aKkOH MeHzenss — 3aKOH pacIleIICHHs NpPHU3HAKoB. lluronornueckne OCHOBBI
MOHOTHOPUJIHOTO CKpeIuBaHus. [ umore3a 4yucToThl raMeT.

AHanuzupytouee ckpeuBanue. [IpoMexxyToUHbI XapaKkTep HACJIEIOBaHMUS.
Pacuierienre npru3HakoB pU HEMOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemyBanue. TpeTuil 3akoH MeHienst — 3aKOH HE3aBUCHUMOTO
HaclleJIOBaHUsA  MNpu3HAKoB.  lluTosormyeckue  OCHOBBI  JUTHOPUIHOTO
CKpCIIIMBAHMUS.

CuerienHoe HacienoBanue mnpuszHakoB. PaGorel T. Moprana. CuernsieHHoe
HACJICIOBAHME T€HOB, HApPYILICHUE CLEIUIEHUS MEXAy TeHaMHh. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['enernka noma. XpOMOCOMHBIN MEXaHU3M ONPENEIICHHS IToa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. [OMOramMeTHbldi M TeTeporameTHbld MoJl. [eHeTuueckas
CTPYKTypa IOJIOBBIX XpoMocoM. HacnenoBanue mpru3HaKkoB, CUEINICHHBIX C MOJIOM.

I'eHoTumn kak nenoctHas cucrema. llnernorponust — MHOKECTBEHHOE JECUCTBUE
reHa. MHOXECTBEHHbIM ajlenu3M. B3anMoneicTBhe HeaUIeNbHBIX TI'EHOB.
KomnnementapHocts. Onucras. [lonmumepusi.

['eHeTMYECKMIT KOHTPOJIb Pa3BUTHUS PACTCHUMN, >KUBOTHBIX M YEJOBEKA, a
TaKkKe (PU3UOJIOTHYECKUX TIPOLIECCOB, TMOBEJACHUS W KOTHUTUBHBIX (DYyHKIIUM.
['eHeTHUECKME MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJECHCTBUS «XO35IMH
— TapasuT» M «XO3IUH — MHUKpoOMOM». ['eHeTHueckue acmekThl KOHTPOJS U
W3MEHEHUSI HACJIeICTBEHHON MH(OpMALIUK B TTOKOJICHUSIX KJIETOK M OPraHU3MOB.

JleMmoHcTpanuu

[Toprpersr: I. Mennens, T. Mopras.

Tabmuipl u cxembl: «IlepBbiil U Bropol 3akoHbl Menaens», « Tpetuid 3akoH
Mengens», «AHanmm3upyrouniee ckpemuBaHue», «HemomHoe nomMuHHpOBaHHEY,
«CrerieHHOE HacleNOBaHWE TPHU3HAKOB Yy Apo3oduiiely, «leHeThka momay,
«Kapuotun denoBeka», «Kapuorunm gpozodunsy, «Kapuotun nTuimmb,
«MHOXXECTBECHHBIN aienu3M», «B3aumoaeicTsue reHOBY.

O6opynoBaHue: MOAENIb JUIsl JIEMOHCTpAluu 3aKOHOB  €IMHOO00Opa3us
rUOpUIOB TIEPBOTO TIOKOJIEHUSI W pacCHICIUICHUS IPU3HAKOB, MOJEIb s
JEMOHCTpAllMM 3aKOHA HE3aBUCHMOTO HACJEHOBaHUS NPU3HAKOB, MOJAEIb IS



JEMOHCTPALlMM CLEIUIEHHOTO HACJIEAOBAHUSA IPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3zodpunar.

IIpakTuyeckas padora «/3ydyeHue pe3ynbTaTOB  MOHOTMOPHIHOTO
CKpEIIUBAHUS Y IPO30(PHIBD.

IIpakTuueckas  pabGora  «M3ydeHue  pe3ynbTaroB  JUTHOPUIHOTO
CKPEIIMBaHUSA Y IPO30(UIBD).

Tema 13. 3akoHOMEpPHOCTH U3MEHYUBOCTH

B3aumonelictBue reHoTHna U cpenbl npu  (GopMupoBaHMU (DEHOTHUINA.
N3meHunBOCTh NPU3HAKOB. KaueCcTBEHHBbIE M KOJIMYECTBEHHbIC NMPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJICACTBEHHAS U HACJICACTBECHHAS.

Moaudukanuonnass u3MeHYHBOCTh. Ponb cpeasl B opmupoBaHHUU
Monu(puKanmoHHOW M3MeHunBocTU. Hopma peakiuu npusHaka. BapuannoHHBII
psan u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa MomuduKanmoHHON
U3MEHYUBOCTH.

['eHoTHIIMYECKAsE N3MEHYMBOCTh. CBOMCTBA TEHOTUIIMYECKOW N3MEHYMBOCTH.
Buibl reHOTUIIMYECKOW M3MEHYUBOCTH: KOMOMHATUBHAS, MYTAlIHOHHAS.

KomOuHaTtuBHas u3MEHYMBOCTH. Meiio3 M TOJIOBOM MpoIEecC — OCHOBA
KOMOWHATUBHON M3MEHYUBOCTH. PoJIb KOMOMHATUBHOM M3MEHYMBOCTH B CO3JIaHUU
T€HETUYECKOT0 pa3Hoo0pa3us B peenax OAHOIO BU/A.

MyTanmonHass W3MEHUYMBOCTh. BHIBI MyTalnMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  WHAYUUPOBAHHBIE MyTaluu. SnaepHele u
nuToIIa3Marnueckue mytranuu. CoMarnueckue M TMosioBble myTauuu. [[puyunHbI
BO3HUKHOBEHUs MyTaluid. MyTareHsl W WX BIHWSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAlMOHHOTO IpoLecca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HaciencTBeHHoM u3meHunBoctu (H.M. BaBuios). BHesnepHas M3MeHUYMBOCTH U
HACJIEZICTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, PpONb  INULEHEMUYeCKUx Gakmopos 6
HACNe008aHUY U USMEHYUBOCTU (PEeHOMUNUYECKUX NPUSHAKOS ) OPSAHUZMOS.

JleMoHCcTpanumn

[Toprpersr: I. ne ®pus, B. Moranncen, H. M. BaBunos.

Tabmuubplt u  cxembl: «Bugsl  u3mMeHuuBoCcTH», «MoaudukanuoHHas
U3MEHYHUBOCTHY, «KoMmOunarnsHas U3MECHYUBOCTBY, «Meio3»,
«OmnonoTBopeHuey, «l eneTnueckue 3adoneBaHus YeIoBeKay, «BUapl MyTaruiiy.

OOopynoBaHue: >KMBbIE M TepOapHbIe SK3EMIUISIPbl KOMHATHBIX PACTEHHI,
pucyHku (dotorpadun) KUBOTHBIX C Pa3IMYHBIMU BUJAMU U3MEHUYNBOCTH.

JlaGoparopHasn padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAITMOHHOW M3MEHYMBOCTH. [locTpoeHue BapualMOHHOTO psga U
BAPHUALMOHHOW KPUBOW.

IlpakTnueckass padora «Myrtamuu y jApo3oduisl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa Yesi0BeKa



Kapuotun uyenoseka. MexayHaponHass mporpamma HCCIEAOBAaHHUS T€HOMA
yenoBeka. Meroapl  HM3y4YeHHsT ~[CHETMKM  YEJIOBEKAa:  T'€HEaJIOTMYECKHM,
OJIM3HEIIOBHIH, IUTOTCHETUYCCKUIA, MOMYJISIMUOHHO-CTATUCTUYECKUM,
MOJIEKYJIIPHO-TE€HETUYE CKUI. CoBpemeHHOE ONpEICIICHHE TeHOTHMNA:
MTOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenctBenHbie 3a001€BaHusl YeloBeKa. | eHHbIE M1 XPOMOCOMHBIE
OoNie3HM 4YeJoBeKa. boJie3HM C HACIEACTBEHHOW MPENpacroioKEHHOCTHIO.
3HauCHHE MEIUIMHCKON N€HETUKHU B MPEIOTBPAILICHUU U JICYEHUU I'€HETHYECKHX
3a0o0sieBaHUi yeroBeka. MeAMKO-reHETHYeCKOoe KOHCYJIbTUpoBaHue. CTBOJIOBBIC
KIETKU. [IOHSATHE «TEHETHYECKOTO Ipy3a». DTUYECKUE aCIEKThl UCCIEAOBAHUN B
o0acTi peIaKTUPOBAHMSI TEHOMA M CTBOJIOBBIX KJIETOK.

['enetnueckue (QakTopsl TOBBIIMICHHOW YYBCTBUTEIBHOCTH YEJIIOBEKA K
bu3YecKOMy U XMMHUYECKOMY 3arpsi3HEHUIO OKpYyXaroien cpenbl. [ eHeTnueckas
IIPEAPACIIOIOKEHHOCTD YEJIOBEKA K MTATOJIOTUSIM.

JleMoHCTpanun

Tabmupl 1 cxembl: «Kapuotun dvenoBeka», «MeToabl M3yYeHUsT T€HETUKH
yeoBeKay, «l eHeTndeckue 3a00eBaHUsI YETTOBEKAY.

IIpakTnueckas padora «CocTaBICHUE U aHATIU3 POIOCIOBHOW.

Tema 15. Cesiekuusi OpranHn3mMoB

JloMecTukanuss W celeKuus. 3apOKICHUE CEJIEKIMU W JIOMECTHUKALHM.
VYuenne H. W. BaBwioBa o IleHTpax MNpPOUCXOXKICHUS U MHOTO0Opa3us
KYJIBTYPHBIX pacTeHuil. Poib celekuuu B CO34AHUM COPTOB PACTEHUM WU IOPOJ
xuBoTHbIX. CopT, mnopoaa, wmTaMM. 3aKOH TOMOJOTHYECKUX PSAIOB B
HacjeACTBeHHONM wu3MeHuuBoctTM H. . BasujoBa, ero 3HadueHue A
CEJIEKIMOHHOM padoThI.

Metonbl celneKIMOHHOM paboThl. McKyccTBeHHBIN OTOOpP: MAcCOBBIM H
VHAUBUYaJIbHBIN. DTarbl KOMOMHAIIMOHHON CCJICKIINU. UcnbiTanue
nmpousBoauTENe MO0 TOTOMCTBY. OTOOp 1O TEHOTUIy C TIOMOIIBIO OIICHKH
(deHoTHNa MOTOMCTBA U OTOOP MO T€HOTUIY ¢ nomoiibio aHanusza JJHK.

HcKycCTBEHHBI ~ MyTareHe3 Kak  METOJ  CEJICKIMOHHOW  paboThI.
PannanmoHHbI 1 XUMUYECKUM MyTareHe3 Kak UCTOYHUK MYTAlMi Y KyJbTYPHBIX
dbopm opranu3zmoB. Hcronp3oBaHWE TEHOMHOTO PEIAKTUPOBAHUS M METOMOB
pexomOuHanTHEIX JIHK nist momydeHus ncxomHoro Matepuana it CeeKITUH.

[Tonyuenue MOJTUTLIIOUIOB. BayTtpuBuaosas rUOpUAN3aLINSL.
bnuskopoacTBEeHHOE — CKpelMBaHWe, WiM  WMHOpuaAuHT.  HepomacTtBeHHOE
CKpemnuBanue, win ayTopuauHr. [ereposuc m ero mnpuuuHbsl. Mcmombp3oBaHue
rereposuca B cenekuuu. Otmanénnas rudpumusanus. [Ipeomonenue Oecruiomus
MEXBUIOBBIX THOPUIOB. JIOCTHIKEHUS CENEKIINHA PACTEHUIN U KUBOTHBIX. «3e1éHas
DeBONIOYULY.

CoxpaHeHME U U3YUYEHHE N'CHETUYECKUX PECYPCOB KYJIBTYPHBIX PACTCHUU U
UX JUKAX poAMYed IS CO3JAaHUS  HOBBIX COPTOB W THOPUIIOB



CEJIbCKOXO3AMCTBEHHBIX  KYIBTYp. M3yuenue, coxpanenue u  ynpasieHue
2eHeMUYeCKUMU Pecypcaml CelbCKOXO3AUCTNEEHHBIX U NPOMbBICTIOBLIX HCUBOMHBIX 6
Yeax YayuuleHusl Cyuecmeyomux u co30anusi Hogblx Nopoo, JUHUL U KPOCCO8, 8
MOM 4Yucie ¢ HNpUMEHEHUeM COBPEMEHHbIX Memo008 HAYUHbIX UCCLe008aHUI,
nepeoosulx uoeli U nepcneKmueHblX MmexHoaI02UlL.

JleMoHCcTpanumn

[Toprpersr: H. U. Basunos, . B. Muuypun, I. JI. Kapneuenko, II. II.
Jlyxbsinenko, b. JI. Actaypos, H. bopnoyr, /I. K. benses.

Tabmuiel u cxembl: «LleHTpBI TPOUCXOKIIEHUSI 1 MHOTOOOPA3usi KyJIbTYPHBIX
pacTtenuin», «3aKOH TOMOJIOTMYECKUX PSIOB B HACIEACTBEHHOW H3MEHUYHUBOCTHY,
«Mertonp! cenekiuny, «OTnanéHnas rudpuauzanusy, « MyrareHesy.

JlaboparopHas padora «l/3yueHne COpTOB KyJIbTypPHBIX PACTEHHU M IOPOL
JIOMAIIHUX KUBOTHBIX.

JlaGoparopnas padora «/3ydeHrue METOJIOB CEIEKIIUN PACTCHUI.

IIpakTnueckas padora «IIpuBuBKa pacTeHUI».

IKeKypeust «OCHOBHBIE METOABI M JIOCTHKEHHUSI CEJIEKIIMU PACTEHUN U
YKAUBOTHBIX (Ha CEIICKIIUOHHYIO CTaHIIHIO, IJIEMEHHYIO bepmy,
COPTOUCTIHITATENIbHBIA  YyYaCTOK, B TEIUIMYHOE XO34WCTBO, B JabOpaTopurio
arpOyHUBEPCUTETA WJIM HAYYHOTO IIEHTPA).

Tema 16. BuorexHoJ0rus U CHHTETHYECKASI OMOIOT S

OOBbEKThI, HUCMHOJb3yeMble B OHOTEXHOJOTUM, — KJIETOUYHBIE U TKAHEBBIC
KYJIBTYPBI, MUKPOOPTraHU3MBI, nux XapaKTEPUCTHKA. TpaguuroHnHas
OMOTEeXHONOTUs:  XJIeOomeueHne, TMOMyUYeHUEe KHUCIOMOJOYHBIX  MPOAYKTOB,
BuHOzene. Mukpobuonoruyeckuii cuHTe3. OOBEKTBI MHUKPOOUOIOTHYECKUX
TexHosioruit. [Ipon3BoACcTBO O€iiKa, aMUHOKHUCIIOT U BUTAMUHOB.

Co3gaHue TEXHOJIOTMA M MHCTPYMEHTOB IIEJICHAIIPABICHHOIO MU3MEHEHUS U
KOHCTPYHMPOBAaHUSI T€HOMOB C LIEJIBIO MOJYYEHHS] OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEPIKAIIUX HE BCTPEUAIOIUECS B MPUPOJIE OMOCHHTETHUECKUE Ty TH.

Knerounas mnxkeHepus. MeToapl KynbTypbl KJIETOK M TKAHEH pPACTEHUN H
KUBOTHBIX. Kpuobanku. Comarnueckas TUOpPUAM3ALMS W COMATUYECKUN
smOpuorene3. lcnonb3oBaHue TramjioWAOB B CEJIEKUMH pacTeHuil. [lonyuenue
MOHOKIOHANbHBIX anmumein. Hcnonv3oeanue MOHOKIOHANbHBIX U NOJUKIOHANbHBIX
aumumen 6 Mmeduyune. VICKyCCTBEHHOE OIUIOAOTBOpEHHE. PeKoHCTpyKuus
ANIEKIETOK U KJIOHUPOBAHHUE >KUBOTHBIX. MeTO TpaHCIUIAHTAMU SIAEP KIIETOK.
Texnonozuu 0300po6neHusl, KYIbMUSUPOBAHUsS U MUKDOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYbIMYP.

XpoMOCOMHass W TeHHas HWHXeHepusa. VICKyCCTBEHHBIM CUHTE3 TI€HAa W
koHcTpyupoBanue pekoMOouHanTHbIX JAHK. Cosoanue mpanceennvix opeanuszmos.
JloctokeHUst ¥ NEPCIEKTMBBI  XPOMOCOMHOM UM T'€HHOW  WHXKEHEPUMU.
DKOJIOTHYECKUE U ATUUECKUE MTPOOIEMbl TeHHOW MHKEHEPHH.



Menununckue 6uorexnonoruu. [loctrenomuast nudposas meaumuna. [TLP-
JUMArHocThka. MeTaOoNOMHBIN aHanu3, TEHOUEHTPUYECKUN aHajau3 IpoTeoMa
YEeJI0BEKa JUISI OLEHKH COCTOSHMS €ro 340pOBbi. VCmonb3oBaHHE CTBOJIOBBIX
kinetok. TapretHas Tepamnus paka. 3D-OuomHkeHepuss Uid  pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEIUIMHCKUX TEXHOJIOTUH, CO3AaHUS KOMILIEKCHBIX
TKaHEW COYETAaHWEM TEXHOJOTHUH TPEXMEPHOTro OMompWHTHHTA U ckaddonauHra
JUISL PELIEHUS 3a/1a4 IEPCOHATU3UPOBAHHON MEIULIVHBI.

Co3naHue BEKTOPHBIX BaKLUMH C LEJIbI0 OOecrnedyeHuss KOMOMHMPOBAHHOMN
3anuThl 0T Bo30yauteneii OPBU, ycraHoBieHHE MOJEKYISPHBIX MEXaHU3MOB
¢yukumnonupoBanuss PHK-conepkammx BHpYcOB, BBI3BIBAIOIIMX O0COOO OMACHBIE
3a00JIEBaHMS YEJIOBEKA U )KUBOTHBIX.

JleMoHCTpanun

Tabmuupl u cxemsl: «Vcnonp3oBaHe MUKPOOPTaHU3MOB B MPOMBIIIIEHHOM
IIPOU3BOICTBEY, «KileTouHas nHxkeHepus», «l eHHass HHXKEHEPUs».

JlaGoparopunas pa6ora «/3yueHre 00bEKTOB OMOTEXHOIOTUM.

IIpakTnuyeckas padora «llomydeHrne MOJIOYHOKHUCIIBIX POITYKTOBY.

IKCKypcust «DbHOTEXHONOTHST — BaKHEWIAsl MPOU3BOAUTEIBHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».

11 KUIACC

Tema 1.3apoxaeHue W pa3BUTHE IBOJIOUMOHHBIX NPEACTABJICHUIN B
OouoJiorumn

OpomonmonHass Teopust Y. JlapBuHa. Ilpennochblik BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb ¥ HayuHas aestenbHocTs Y. JlapBuHa.

JIBrKy1IIMe CUiTbl 3BONIOIMK BUIOB 10 Y. JlapBHHY (BBICOKAsi HHTEHCUBHOCTh
pa3MHOXKEHMSI ~OpPraHW3MOB, HACIEACTBEHHass W3MEHYMBOCTh, OoOppba 3a
CYILLECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cunrernueckoit Teopuu sBomtoiuu (CTI). Heittpanbhas
Teopusi 3BoitonuU. CoBpeMEHHas 3BOJNIOIMOHHAs  Ouosorus. 3HAYEHHE
HBOJIIOLIMOHHON TEOPUHU B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KAPTUHBI MUpA.

JleMmoHCcTpanumn

[Toprpertsr: Apuctorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cenr-Unep, XK.
Kiosbe, Y. [Japsun, C. C. UerBepukos, . 1. IlImaneraysen, x. Xonngein, /. K.
benses.

Tabmuubl u  cxembl: «Cucrtema xuBod mnpupoasl (o K. Jlunuewo)»,
«JlectHuna xuBbIX cymiectB (mo Jlamapky)», «MexanusMm (popmupoBaHus
npucnocoOeHnii 'y pacTteHudt u kuBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapuipyTta nyremectsus Y. Jlapsunay, «Haxonku Y. [Japsunay, «Dopmbl 60pbrObI
3a cymecTtBoBaHue», «llopomasl romyOeit», «MHOroobpasue KyiabTypHBIX (Gopm
KarycTbl», «[lopoabl JoManIHUX KUBOTHBIX», «CxeMa 00pa30BaHUsl HOBBIX BUIOB



(mo Y. J[apBuny)», «CxemMa COOTHOUIEHUS JABUXKYIIUX CHJI HSBOJIOLUK,
«OCHOBHBIE MTOJIOKEHUS CHHTETUYECKON TEOPUU IBOJTIOLIUID.

Tema 2. MuxkposBoouus u eé pe3yJbTarbl

[Tomynsiust Kak 37eMeHTapHasi elMHuIa 3Boonnd. COBpeMEHHbBIE METOIbI
OLICHKM TEHETUYECKOTO pa3HooOpa3usi M CTPYKTYphl mnomyisuuid. M3Mmenenue
reHo(oH/a TMOMYJIALUMA KaK 3JIEMEHTAPHOE SBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro paBHosecus /. Xapau, B. BaitnOepra.

DOnemMeHTapHble (PakTOpbl (IBMXKYIIME CHJIbI) SBOJIONMU. MyTallMOHHBIH
npouecc. KomOunaruBHas wu3mMeHYMBOCTH. [peiid TeHOB — ciydaiiHble
HEHAIPaBJICHHbIE U3MEHEHHUSI YaCTOT aJljiesiel B momyasauusix. DPpQpexT ocHoBaTes.
Sdhexm oOymuinounoco eopaviwka. CHudceHue 2eHemuueckoeo pasHooOpa3usL:
npuuunsl u creocmsusi. llposenenue agpgpekma Opetigha 2erno6 6 6ONLUIUX U MATBIX

NONYIAYUSAX. Murpanumu. N3onsauus IOITYJISILNA: reorpadguieckas
(mpocTpaHCTBEHHAas), OnMogornyeckast (penpoayKTHUBHAS).
EctecTtBeHHblli 0TOOp — HampaBistomui (akrop 3Bomouud. DopMbl

€CTECTBEHHOrO0  OTOOpa:  JIBIXKYIIMHA, CTAOMIM3UPYIOIIUNA,  Pa3pbIBAIOIIMIA
(zm3pynTuBHbIi). IlomoBoit oTOOp. BO3HHMKHOBEHHE W SBONIOLUS COLUAIBHOTO
NOBE/ICHMS )KUBOTHBIX.

[TpucnocoOneHHOCT,  OPraHM3MOB  KaK  PE3yJbTal  MHUKPO3BOJIOIMH.
Bo3HukHOBeHHE — mpucnocoOiaeHuil y  opraHuzMoB.  Apomopdo3bl U
uaunoanantauuu. Ilpumepsl npucnocobseHuil y opraHu3mMoB: MOPQOJIIOTHYECKUE,
¢uznonornyeckue,  OMOXMMHMUYECKHE,  MOBeAeHUYeCKHe.  OTHOCUTENIBHOCTD
IPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kputepum U cTpykrypa. BupgooOpazoBaHue Kak pe3ysbTar
MUKpO3BOMIOIMU. M3omauus — kimroueBod (aktop BupooOpazoBanus. Ilytu u
CIIOCOOBI BUI000pa30BaHUsL: ajtonaTpu4ecKoe (reorpaduueckoe),
CUMIIaTPUYECKOE (3KOJIOTUYECKOE), «MTHOBEHHOE» (monumuonn3anus,
ruOpuanzanus). JIuTenbHOCTh 3BOMIOIMOHHBIX POLECCOB.

Mexanu3mbl (pOpMUPOBaHUS OMOJIOTMYECKOTO Pa3HOO0pasusl.

Postb 3BONIOIIMOHHOM OMOJNOTUH B pa3padOTKe HAyYHBIX METOAOB COXPAHECHHMS
OouopazHooOpaszusi. MUKPOIBOJIOIUS U KOIBOJIOIUS TMApa3sUTOB U HMX XO35EB.
Mexanu3mbl GOpMUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHUKAM M CTIOCOOBI OOPHOBI €
HEW.

JdeMoHcTpanuu

[Toptpetsr: C. C. YUeTBepukos, J. Maiip.

Tabmuubl U cxembl: «MyTallMOHHAsT H3MEHUYUBOCTHY», «llomynsiuonHas
CTpYKTypa Buaa», «Cxema mposiBiIeHUs 3akoHa Xapau—BaitnOepra», «/IBmwkyiue
CHJIBI HBOJIOLUNY, «IKOJIOTUYECKAs WM30JSIMS MOMYJSIUNA CEBaHCKOW (openny,
«l'eorpaduueckas M30ISUMA  JUCTBEHHUIBI CHUOUPCKOM M JIUCTBEHHHMIIbI
naypckoiy, «llomynsiroHHbIEe BOTHBI YACIEHHOCTH XUITHUKOB U KEPTB», «Cxema
JEUCTBUSL €CTECTBEHHOTO O0TOOpa», «Dopmbl OOpHOBI 3a CyIIECTBOBAHHEY,



«nycTpuansHeii MenmaHu3M», «KuBble nckonaemsie», «IlokpoBUTENnbCTBEHHAS
OKpacka KUBOTHBIX), «IIpenynpexnaaromas OKpacka KUBOTHBIX),
«Dusnonornyeckue ananrauun», «llpucrnocodbIEHHOCT, OpraHu3MoOB U €€
OTHOCUTENBHOCTEY», «Kpurepun Buna», «Buabl-aBoitHukN», «CTpyKTypa BUAAa B
npuponae», «Crnocodsl BUao0OpazoBanus», «leorpapuueckoe BuA000pa3zoBaHUE
TpEX BHUAOB JAHABIIICH», «IKOJOTHYECKOE BHJI000pa30BaHHE BHUAOB CHHHUIIY,
«ITonumnnonasl pacteHuin», «KamycTHO-peaeUHbII THOPHIY.

Oo6opynoBanue: repoapuu pacTeHHUM, KOJUIEKIIMA HACEKOMBIX, UydeJsia NTHUIl U
3Bepeil C MpuUMepamMu pa3lIMYHBIX MPUCIIOCOONICHUM, Yydella MTHUIl U 3Bepei
pa3HbIX BHUAOB, TrepOapuu pacTeHUid OJNMU3KUX BUIOB, OOPA30BABIIUXCS
Pa3JIMYHBIMU CTIOCOOAMM.

JlaGoparopnasi padora «BbIsBIeHHE HW3MEHYUMBOCTH Yy OCOO€W OJHOTO
BUID.

JlaGoparopnass  pabdora  «llpucnocobneHuss  OpraHu3smMoB U HUX
OTHOCHUTEJIbHAS LEJIECO00Pa3HOCTHY.

JlaGoparopnas paGora «CpaBHeHUE BHUJIOB TI0 MOP(HOIOTUUECKOMY
KPUTEPUIO».

Tema 3. Makpo3Bo/iionus u eé pe3yJibTaTbl

Metoasl  M3ydeHMS ~ Makpo3BOJMOLMH. [lameoHTONOrMYecKne  MeETO.BI
uzydueHus: 3Bomouuu. Ilepexomubie (GopMmbl U (QUIOTEHETUYECKHE  PSIIbI
OpraHUu3MOB.

buoreorpapuueckue Meronasl u3yueHus sBojouud. CpaBHEHHE (IIOpHI U
dbayHbl MaTepuUKOB W OCTpPOBOB. buoreorpaduueckue obmactu 3emin. Bumbi-
SHIAEMUKHU U PETUKTHI.

OMOpHOJIOTHYECKUE U CPABHUTEIBbHO-MOP(OIOrHYECKUE METOAbl M3YyUEHUS
HBOMIOIMK. [eHeTHYeckne MeXaHU3Mbl SBOJIOLUU OHTOTE€HE3a M MOSBICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. [ OMOJOTMYHBIE W AHAJIOTWYHBIE  OPTaHBIL.
PynumenTapHple  opraHbl M araBuU3Mbl.  MOJIEKYISIPHO-TEHETUYECKHUE,
OMOXMMHYECKHUE U MAaTEeMAaTUYECKUE METO/Ibl U3yUYECHHS HBOJIIOIIMH. | OMOJIOTUYHBIE
reHbl. CoBpeMEHHbIE METO/Ibl TOCTPOEHHUS (PUIIOTE€HETUYECKUX JIEPEBHEB.

XPpOMOCOMHBIE MyTallMH U 3BOJIIOIUSI TEHOMOB.

OOmue 3aKOHOMEPHOCTH (TIpaBWiIa) BOMIONUU. [IpuHyun cmeuvl QYHKYUI.
HeoOpatumocTs 3BomonMy. AnanTuBHas paauanus. HepaBHOMEpHOCTh TEMITOB
DBOJIFOLIHH.

JdeMoHcTpanuu

IToptpetsi: K. M. bap, A. O. Koanesckuit, @. Mromiep, 3. [ ekkeb.

Tabmuier 1 cxembl: «DUITOTEHETUYECKUIN PsIT JIOMIAIN», «APXCONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedans»y, — «Punmodute»y,  «CeMeHHbIE
NanopoTHUKWY», «buoreorpaguueckue 30HbI 3emiu», «Jpeid KOHTHHEHTOBY,
«Penuktbl»y, «HawyanbHble cTaguu 5SMOPUOHANBHOTO PAa3BUTUSL TMO3BOHOYHBIX
JKUBOTHBIX», «[OMOJIOTMYHBIE ¥ AHAJIOTMYHbIE OpraHe», «PyauMEHTHI»,



«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YelIOBEeKa W IIMMIaH3e», «lnaBHbIE
HaMpaBJICHUs SBOMIONNIY, «O0IIHe 3aKOHOMEPHOCTHU IBOTIOIIUI.

OOopynoBaHue: KOJUICKITUH, TepOapuu, MYJSDHKH HCKOTAEMBIX OCTaTKOB
OpPTraHU3MOB, MYJISDKH TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJJIEKIIUM HACEKOMBIX.

Tema 4. IlpoucxoxaeHue 1 pa3BuTHE KU3HU HA 3emuie

HayuyHple rumore3bl NpPOUCXOXKIEHUS KU3HM Ha 3emie. AOuoreHes H
nancriepmusi. [loHaydHble MPEACTaBICHUS O 3apPOXKACHUM KU3HU (KpEalmoOHU3M).
['mnore3a MOCTOSHHOTO CaMO3apOKICHHS KU3HU U €€ ONpOBEpKEeHHE onbITaMu D.
Penu, JI. Cnannannanu, JI. ITactepa. [IpoucxoxieHue >XM3HU U aCTPOOHOJIOTHSI.

OcHOBHBIE JTaIlbl HEOPTaHU4ECKON DBOJIIOLINH. IImanerapnas
(reomoruyeckas) OJBOJIONMSA. XHUMHYECKas OdBOJIONUA. AOHMOTCHHBIH CHHTE3
OpraHu4ecKkux BemecTB u3 Heopranmyeckux. Omeir C. Mumepa u I. HOpwu.
O06pazoBanue nonuMepos U3 MoHoMmepoB. Koanepsatnas runoreza A. . OnapuHna,
runoresa nepBuyHoro OynpoHa Jk. XongelHa, reHeTtnyeckas rumnore3a [.
Ménnepa. Pu6o3umbel (T. Yex) um runmore3a «vupa PHK» V. T'mnbepra.
®opmupoBaHre MeMOpaH U BOZHUKHOBEHHE MPOTOKIIETKH.

Hcropua 3emuin u Metoabl €€ u3ydeHHMs. VIckonmaeMble OpraHUYecKHe
octatku. leoxpoHosmoruss u €€ wmertonbl. OTHOCUTENbHAsT M aOCOIIOTHAS
reoxpoHosiorus. ['eoXpoHonoruyeckas nkasga: 30Hbl, 3pbl, IEPUOJIbI, STTOXU.

HauanpHuble 3Tanmbel OpraHudeckod HBOdtONUU. [losBIIEHME W 3BOIIOIUA
NEPBBIX KJIETOK. DBOJIOLUS MeTabonu3Ma. BO3HMKHOBEHHE MEPBBIX SKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTNIEHKHN KaK aHaJIOT MEPBbIX HA 3eMJie COOOIECTR.
Crpomaronutsl. [IpokaprOThI U 3yKapHOTHI.

[IpoucxoxneHne 3ykapuoT (CUMOMOreHe3). DBOMIOLMOHHOE MPOUCXOKACHHUE
BUpYycOB. [IpoHcXokaeHHe MHOTOKJIETOYHBIX OpraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX T'PyHI MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIE 3Tambl ABOJIOLUMU BBICIIUX pacTeHUui. OCHOBHBIE apoMOp(O3bI
pactennii. Bpixon pacrennii Ha cymy. [losBieHME CHOPOBBIX pACTEHUN U
3aBoeBaHMe uMHU cymH. CeMeHHble pacTeHus. [IpoucxoxkaeHHe IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tarbl 3BOJIIOLMHU KUBOTHOTO MHpa. OCHOBHBIE apoMOp(do3bI
KUBOTHBIX. Bennckas dayna. KemOpuiickuii B3pbIB — TOSBIEHHE COBPEMEHHBIX
TumnoB. IlepBbie XopAoBbIe XKMBOTHBIE. JKHU3HB B BOAE. DBOIIOLKS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuoéuit u pentuauil. I[lpoucxoxieHre MIICKOMUTAIOMNUX U
ntun. [lpunoun xmroueBoro apomopgo3a. OcBoeHHe OECHO3BOHOUHBIMH U
MI03BOHOYHBIMH KMBOTHBIMH CYILH.

Pa3Butne xu3HM Ha 3emiie MO 3paM M NEpUojlaMm: apxeu, MpoTepo30il,
najgeo3om, Me3030H, kaiiHo301. O0111ast XapaKTepUCTUKA KIIMMaTa U Ie0JIOrHYeCKUX
npoiieccoB. IlosiBieHre U pacuBeT XapakTE€pHBIX OPraHU3MOB. YrieoOpa3oBaHUE:
€ro yCJIOBUS U BIMSHUE Ha Ta30BbIi cOCTaB aTMOC(]EpHI.



MaccoBble BbIMUpaHHSI — DKOJIOTMYECKHE KPU3UCHI Mpouwioro. llpuunnsl u
CJIEICTBHUSI MAacCOBBIX BbIMHUpaHUN. COBPEMEHHBIM SKOJIOTMYECKUN KPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpaneHus: OmopasHO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucteMa opraHuyeckoro mupa. [IpuHuumnbl Kiaccupukauu
oprann3mMoB. OCHOBHBIE CUCTEMATUYECKHUE TPyl OPraHU3MOB.

JleMoHCTpanun

[Toptpetsl: @. Peau, JI. Cnamnannanu, JI. Ilacrep, . 1. Meunukos, A. U.
Omnapun, [Ix. Xongeiin, I. Mémnep, C. Muinep, I. FOpu.

Tabmuupl u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [Tactepa mo
W3YUYEHUIO CaMO3apOoXKJIeHHs Ku3HW», «Cxema ombita C. Mumnepa, I. FOpwm»,
«JTanpl  HEOpraHWYECKOW  HBomoLMH»,  «leoxpoHomoruueckas — IIKaiay,
«HauanbHbple 3Tanbl OpraHUYEcKoi ABoMIOUNY, «CxeMa o0pa30BaHUsSI FYKapUOT
nyTéM cumoOnoreHeza», «Cucrema >KuBOM mpuponb», «CTpoeHUE BHUPYCay,
«Apomopdo3bl  pactenuity, «Punnodure», «OMHOKIETOUYHBIE BOAOPOCINY,
«MHorokserounsle Bomopociunw», «Mxm», «llamoporaukm», «l'omocemeHHbIE
pacteHus», «OpraHbl UIBETKOBBIX pacTeHHI», «CxeMa pa3BUTUS KHUBOTHOTO
Mupay, «Apomop}o3sl KUBOTHBIX», «lIpocreiimmey, «KUIIEUHOMOIOCTHBIE,
«IInockue 4EepBUY, «HeHuCTOHOTHEY, «PBIOBIY, «3eMHOBOJTHBIEY,
«IIpecMmbikaronuecs», «lltunp», «Miekonuratomue», «Pa3BUTHE KU3HU B
apXenckou apey, «Pa3zBuTue XKU3HU B NMPOTEPO3OUCKON dpe», «Pa3BUTHE KU3HU B
ITaJIC030MCKON 3pey, «Pa3zBuTne KU3HU B ME3030UCKOU dpey», «Pa3BuTue Ku3HU B
KaitHO301CKOM 3pe», « COBpeMEHHAasi CUCTEMA OPraHUYECKOr0 MUPay.

OGopynoBanue: repOapud pPACTECHUN PA3IUYHBIX OTACIOB, KOJUICKIIUN
HAaCEKOMBIX, BJIAXHBIE MPENapaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUU
WIJIOKOXKUX, CKEJIEThI MO3BOHOYHBIX KUBOTHBIX, UyUesia MTHUI] U 3BEPEU, KOJICKIIUN
OKaMEHEJIOCTEW, TIOJIE3HBIX HCKONAEMbIX, MYJBSDKM OpPraHMYECKHX OCTAaTKOB
OpPraHUu3MOB.

Bupryaabnas gabdoparopHasi pabora «MonenupoBaHue onbIToB Muiepa—
Opyu 1o wu3ydeHHr0 aOMOT€HHOI0 CHHTE3a OPraHUYEeCKUX COEJMHEHUU B
MepBUYHON aTMOchepe».

JlaGoparopuasi padora «l3ydeHuMe W ONHCAHHE HCKOMAEMBIX OCTATKOB
JIPEBHUX OPTaHU3MOB).

IMpakTuueckas padora «l3ydyeHne OCOOCHHOCTEH CTpOEHUs pacTeHUI
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHne 0COOEHHOCTEN CTPOCHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4Ye10BeKa — AHTPOIOTreHe3

Pa3zpnensl 1 3a1a4u aHTPONOJIOrMU. METOIbl aHTPOTIOJIOTHH.

CTraHOBIIEHHE TMPEACTABIECHUN O NPOUCXOXKIACHUH YEJIOBEKAa. PenurunosHble
B033peHus. COBpEMEHHBIE HAyYHbIE TEOPHUHU.



CX0ACTBO 4eJIOBEKA C )KUBOTHBIMHU. CHCTEMATHUYECKOE MOJ0KEHUE YETIOBEKA.
CBuzeTenbcTBa  CXOJICTBA  4YEJIOBEKA C  JKUBOTHBIMH:  CPaBHHUTEJIBHO-
MOP(OJIOTUYECKHE, AMOPHUOJIOTUYECKHE, (bU3HOI0T0-OMOXUMUYECKHE,
noBegeHueckue. OTanyus 4esloBeKa OT KUBOTHBIX. [IpsIMOXOXKIEHNE U KOMILIEKC
CBA3aHHBIX C HUM IMPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOMl CUTHAJIbHOU
CUCTEMBL.

JBukyne cuiibl ((hakTOpbl) aHTPOIIOTeHe3a: OUOIOTUYECKUE, COLIMANIbHBIE.
CooTHolIeHNEe OMOIOTMYECKUX U COLIMAIIBHBIX (PAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaJMU aHTponoreHeza. PaHHue yenoBekooOpas3Hble 00E3bsHBI
(IPOKOHCYJIBI) U PaHHUE TTOHTHUJIBI — OOIIHE MPEIKH YEIOBEKOOOPa3HBIX 00€3bsiH U
Jtoei. ABCTpaNONUTEKN — JBYHOTHE MPEAKHU JItoAeil. YenoBeKk yMenblil, IepBbIe
W3TOTOBJICHUS OpYyAHN Tpyaa. YenoBek NpsSIMOXOIAIINAN U MTEPBBIA BBIXOJ JIFOAEH 32
npenensl  Adpuku.  YenoBek — reimenvOeprckuii —  o0mMI  TIPENoOK
HEaHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKAa pasyMHOro. YUelloBeK HeaHIepTalbCKUN
KaK BHJ JIIOAEW XOJIOMHOIO KiMMara. YelnoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JIEHUCOBCKHUI YEJIOBEK, OCBOEHHWE KOHTMHEHTOB 3a mpeaenamMu AQpUKU.
[TaeoreHeTKa U MAJIEOTEHOMUKA.

OBOJIIOLIMSI COBPEMEHHOTO 4YesloBeKa. EcTecTBEeHHBI OTOOp B MOMYJISAIMIX
yenoBeka. MyTanuoHHbIM nporiecc u noaumopdusm. IlomynsiiOHHBIE BOJIHBI,
apeiid reHoB, Murpauus U «3P(GEKT OCHOBATENSH» B MOMYJISUUAX COBPEMEHHOIO
YEJI0BEKA.

Yenoseueckue pacel. IloHsatue o pace. bonplime pacel: eBponeouHas
(eBpasmiickasi),  aBCTpaJlo-HETpOUAHas  (9KBaTOpuaibHasl),  MOHIOJOWUJIHAsS
(a3marcko-aMepuKkaHcKkas). BpeMs W myTu pacceiieHUs 4YeJoBeKa I0 IUIaHEeTe.
EnuHcTBO  dyenoBeueckux — pac.  HayuyHas  HECOCTOATENBHOCTH  pacHu3Ma.
[IpucnocoOneHHOCTh 4YelIOBeKa K pa3HbIM YCIOBUSAM OKpYKaroled Ccpebl.
Bnusnue reorpaduueckoir cpenbl u aAperia reHoB Ha Mopdosoruto u
(bU3HOIOTHIO YeTIOBEKa.

MexaucuMIuIMHapHble  MeToAbl B (usmyeckol  (OMOJIIOrMUYECKON)
AHTPONOJIOTHMM.  OBOJIIOLMOHHASL ~ AHTPOIOJOTHA W IAJCOAHTPONOJIOTHS
YEJIOBEYECKUX MOMYJSANUN. bHOCOIHMANbHBIE HMCCIEIOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanre K03BOMIOIMHI OMOJIOTUYECKOTO U COIIMAIIBHOTO B YEJIOBEKE.

JdemoHcTpanuu

IToprpersr: Y. lapsun, JI. Jluku, 4. 5. Porunckuii, M. M. I'epacumos.

Tabmuipl U cxembl: «MeToJpl AaHTPONONOTUNY, «['OJIOBHOI MO3I YeTOBEKay,
«YenoBekooOpa3Hbie 00e3bsiHbI»Y, «CKeJIeT 4YeloBeKa U CKeJeT IIHMIIaH3e»,
«PynuMeHTBI U aTaBU3MBbD», «/[BHXKyIIME CHIIBI aHTPOIIOTEHE3A», « DBOITOLUOHHOE
JIpEBO  4eloBeKa», «ABcTpamonutek», «YenoBek  ymensliy, «YenoBek
NPAMOXOISIINIY, «JleHucoBckui yenosek» «Heannepranbupny, « KpoMaHbOHIBD,
«IIpenku yenoBekay», « ITanbl IBOJIIOLUN YEIOBEKA», «Packl UeioBeKay.



ObopynoBaHue: MyJASDKH — OKaMEHEJNOCTEH, TMPEAMETOB  MaTepUalbHON
KyJAbTypbl ~TNPENKOB  ueJoBeKa, penpoiaykiuu (dororpaduu) KapTHH C
MUGPOIOTUYECKUMUA U OUONEHCKUMHU CIOKETaMU TPOUCXOXKACHUS YEJIOBEKa,
¢dororpaduu HaxoIOK UCKONAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJEIb
yeperna 4YejloBEKa M 4epena IIMMIIAH3€, MOJEIb KUCTH 4YEIOBEKa U KUCTH
IIMMITaH3€, MOJIEIIA TOPCa IPENKOB YEIIOBEKA.

JlaGoparopnasi paGora «U3yueHne OCOOCHHOCTEH CTPOCHHS CKeJleTa
YeJIOBEKA, CBS3aHHBIX C IIPSIMOXO0KICHUEM.

IIpakTH4yeckas padora «l3ydeHne SKOJOTMYECKUX aJanTalui 4eJIOBEKay.

Tema 6. Jkosorusi — Hayka O B3aHMOOTHOUICHUSIX OPraHM3MOB H
HA/IOPraHU3MEHHBIX CHCTEM C OKpYAKauel cpeaoi

3apoxxJIeHUEe U pa3BUTHE dKojoruu B Tpyaax A. ['ymbonsara, K. @. Pynse, H.
A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazmenbl u 3amauu
sKoJ0ruu. CBsI3b SKOJIOTHUH € APYTUMH HAyKaMHU.

Metoasl 3konoruu. IloneBbie HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHH:
IpUpOAHbIE W JaboparopHble. MoaenupoBaHue B 3KOJIOTMU. MOHUTOPHUHT
OKpY>KaroIIel cpelibl: JOKaIbHbIN, PETMOHAIBHBIN U TI00aTbHBIH.

3HayeHUEe DOKOJIOTMYECKUX 3HAHMM JUIA  4YeJIOBEKAa. OKOJOTHYECKOE
MHPOBO33pEHHE KaK OCHOBA CBA3EH ueioBedyecTBa ¢ npuponor. dopmuposaHue
DKOJIOTMYECKOM KYJIBTYPBI U DKOJIOTHYECKOW IPaMOTHOCTH HACEIICHUS.

JleMoHCTpanun

[Toptpetsr: A. I'ym6onsar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkensb, A.
Tencnu, B. H. Cykau¢s.

Tabmunpl 1 cxeMbl: «Pasnmensl skomorumy, «Metoasl 3Koiorum», «Cxema
MOHHUTOPHUHTA OKPYXKAIOILIEN CPEIbI».

JlaGoparopHas padora «3yuenue METOZ0B JKOJIOTUYECKUX
VCCIIENOBAHUID.

Tema 7. Opranusmsl u cpeaa 00MTAHUA

Dxonorudeckue (pakTopsl U 3aKOHOMEPHOCTH UX AeicTBus. Knaccuduxarus
HKOJIOTUYECKUX (PAKTOPOB: aOMOTUYECKHE, OMOTUYECKHE, aHTpOIOreHHble. O0ume
3aKOHOMEPHOCTU JAEeUCTBUS 3Kosnorudeckux (axtopoB. IlpaBuino muaumyma (K.
[npenrens, 0. JInbux). TomepaHTHOCTh. DBPUOMOHTHBIE W CTEHOOMOHTHBIE
OpraHU3MBlI.

Abuornyeckue ¢akropbl. CBeT Kak skojoruyeckuii daxrtop. JleicTBue
Pa3HBIX YYaCTKOB COJHEYHOIO CIEKTpAa Ha OPraHU3MBbl. DKOJOTHYECKHUE TPYTIIBI
pacTeHU M >KMBOTHBIX I10 OTHOLIEHUIO K cBeTy. CHrHainpHas pojib CBETA.
doToNEPUOAN3M.

Temneparypa kak dkonorudeckuii ¢akrop. JleiicTBue TtemmepaTypsl Ha
opraHu3mbl. [IoMKWIIOTEPMHBIE U TOMOMOTEPMHBIE OPTraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBbl.



Bnaxnocte kak skonoruueckuit axrop. IlpucnocoOnenus pacteHuir K
noJyiepKaHuio BogHOTo Oamanca. Kmaccudukanust pacTeHUd MO OTHOLIECHUIO K
Bozie. [IpucnocoOnenust >KMBOTHBIX K H3MEHEHUIO BOAHOTO PEXHUMA.

Cpenbl oOWTaHUS OPraHW3MOB: BOJHAs, HA3€MHO-BO3/YyIIHAas, MOYBEHHAs,
DIyOMHHass ~ TOANOYBEHHAs,  BHYTPUOpPraHW3MEHHas.  DU3NKO-XMMHUYECKHE
0COOEHHOCTH cpel oOuTaHus oOpraHu3MoB. llpucnocoOneHuss OpraHu3MoOB K
YKU3HH B Pa3HbIX Cpeaax.

buonornyeckne purMmbl. BHemHue n BHyTpeHHHME pPUTMBL. CyTOYHBIE H
rofu4Hble puTMBbL. IIpHcrocoOneHHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIJIOBUU KU3HU.

XKuznennoie Qopmbl opranu3moB. [lonstne o JKuU3HEHHOH (Qopme.
KuzHeHnHble POpPMBI pacTEHUM: 1E€PEBbS, KyCTAPHUKU, KYCTAPHUYKHA, MHOTOJIETHHE
TpaBbl, ONHOJIETHUE TpaBbl. JKHU3HEHHbIE (OPMBI KUBOTHBIX: THUAPOOUOHTHI,
reo0MOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (aKTopsl. Bunpr  OMoTMYeCKHMX ~ B3aMMOJEWUCTBHIA:
KOHKYPEHLIUS, XUIIHUYECTBO, CUMONO03 U ero ¢gopmel. [lapazutusm, koonepauus,
MyTyajau3M, KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxJieOHn4YecTBO). HeTtpoduueckue
B3auMojieiicTBusl  (Toruueckue,  (Qopudeckue, ¢abpuueckue).  3HaYCHUE
OMOTHYECKNX B3aUMOACHCTBUM NI CYILIECTBOBaHMS OPIraHHW3MOB B Cpele
oOutanus. [IpuHIUIT KOHKYPEHTHOTO UCKIFOUEHHUS.

JleMoHCTpanun

Tabmuubl U cxembl: «OKoiorudeckue (axkropb», «CBETOBOM CHEKTPY,
«ODKOJIOTUYECKHUE TPYIIIbI KUBOTHBIX 10 OTHOIIEHHIO K CBETY», « T€IIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE XUBOTHBIE», «DHU3MOJOTMYECKUE aJanTalnun
KUBOTHBIX», «Cpenpl OOWUTaHHMS OpPraHU3MOBY», «DBHOJIOrMYECKHE PUTMBIY,
«Kuznennole  Qopmbl  pactenmit», «KusHeHHble  (OPMBI  KHBOTHBIXY,
«IJKocUCTEMA IIUPOKOIMCTBEHHOTO JIeCa», « IKOCHUCTEMA XBOMHOTO Jieca», «Llenn
NUTaHUS), «XUIHUYecTBO», «llapasutuzm», «KoHkypeHnus», «CumMOno3y,
«KoMmeHncanmsmy.

OOGopynoBaHnue: repOapuu pacTEHUW M IKUBOTHBIX, MPUCTIOCOOIEHHBIX K
BIMSHUIO PA3IMYHBIX DSKOJIOTMYECKUX (PAKTOpOB, TepOapuu CBETOIIOOMBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIUBBIE KOMHATHBIE PACTeHUs, repOapuy U KOJJICKLIUHU TEIUIONIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTEHUH, dydesia MTULl U 3Bepeil, repdbapuu
pacTeHui, oTHOcAIMXCS K rurpoduram, kcepoduram, Me3opuTam, KOMHATHBIC
pacTeHus JaHHBIX TPYII, KOJUIEKIMU >KUBOTHBIX, OOMTAIONINX B Pa3HBIX Cpenax,
repbapuu U KOJUIGKIIMM PACTEHUH M IKUBOTHBIX, OOJaNaloIUX dYepTaMu
IPUCTIOCOOTIEHHOCTH K CE30HHBIM H3MEHEHHUSAM YCIOBUHM >KU3HH, repbdapuu u
KOJUIEKIIMA PACTEHUH M JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIIUU
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUYECKUX B3aUMOJIEHCTBUSIX.



JlaGoparopnasi pabora «BrbigBneHHEe npPUCTIOCOONICHUNH OPraHU3MOB K
BIIMSIHUIO CBETA».

JlaGoparopnas pabGora «BbIsIBI€HHE MPUCTIOCOOIECHUNH OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPBD».

JlaGopaTropHasi padora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHUSY.

Tema 8. Ikos10rust BUIOB U MOMYJISIIHIA

DKOJIOTUYECKHE XapaKTEPUCTUKHU MOMYJISALIHAH. [Homynsaums Kak
Oouosnoruyeckas cucrema. Poiib HEOMHOPOAHOCTH cpeabl, (U3NUECKUX OApbEepOB U
0COOEHHOCTEH OMOJIOTUU BUAOB B (POPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiuuii. OCHOBHbIE TOKAa3aTelyd MOMYJSIUU: YHUCICHHOCTh, IUIOTHOCTD,
BO3pPacCTHAs M IIOJOBasg CTPYKTypa, pPOXKIAEMOCTb, MPUPOCT, TEMIl pOCTAa,
CMEPTHOCTb, MUTPALIUSL.

DKonoruyeckass CTpykTypa nonyiasiuud. OleHKa YUCIEHHOCTU MOMYJISLHH.
JuHamMuka MOMyJsiuu W €€ peryssnus. buoThudeckuii moTeHIHan MOMyJIsSIUU.
MonenupoBaHue JUHAMUKH NOMyIsuud. KpuBble pocTa YUCIEHHOCTH MOIMYJISINAH.
KpuBbie BbIKUBaHMS. Perynsdius 4YUCIEHHOCTH NOMYJISIUNA: poib (PAKTOpPOB,
3aBUCSIINX U HE 3aBUCAIIUX OT TUIOTHOCTH. DKOJIOTUUECKUE CTPATETUU BUIOB (T- U
K-cTparerun).

[Tonsitue 00 s3Konornueckod Huiue Bujaa. MecrtooOuTanue. MHoromepHas
Mozaenp skonorndeckor Humm Jx.M. XarumHcona. Pa3smepsl 3koiormueckoit
Huiuy. [loTeHuManpHas U peaaTu30BaHHAS HULIN.

Bua kak cucrema mnomynaanuii. Apeanbl BUAOB. BHUIBI M HUX >KU3HEHHBIE
CTpaTeruu. JKOJIOTMYE€CKUE IKBUBAJICHTHI.

3aKOHOMEpPHOCTH TIOBEICHUS W MUTpaldid JKUBOTHBIX. bHoornyeckue
WHBA3UU YY>KEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toprper: Ix. Y. XaTynHCOH.

Tabmuubl W CXeMbl: «JKOJOTHYECKUE XAPAKTEPUCTUKHU  TOMYJISIITN,
«ITpocTpancTBeHHas  CTpykTypa nomynsiuan», «Bo3pacTHeie  nupamMuibl
nonyysiqun», «CKOPOCTh — 3aCEJIEHHUS TOBEPXHOCTH  3€MJIM  Pa3IUYHBIMU
opranuzMammn», «Mojens skonornyeckor Humu Jx. M. XarauHcoHay.

Oo6opynoBanue: repOapuu pacTeHUA, KOJJICKIIUH KUBOTHBIX.

JlaGoparopnas  paGora «llpucrnocoOneHuss ceMssH pacTeHHl K
PacCeIIeHUIO.

Tema 9. Ixo0rust coodmecTB. IKOTOTHYECKHE CUCTEMBI.

CoobmiectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBs3u Mexay
OpraHu3MaMiu B OHMOIICHO3E.

Dxocucrema Kak oTkpeiTas cuctema (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHu3MOB B OKOCHCTEME: MPOIYIEHThI, KOHCYMEHTBI, PEIYIICHTHI.
Tpobuyeckne ypoBHU. Tpoduueckue mnenu u ceTH. AOMOTHUYECKHE OJOKHU



skocucteM. [1ouBsl U Wikl B 3kocucTemMax. KpyroBopoT BelecTB U MOTOK 3HEPTUU
B DKOCHUCTEME.

OcHOBHbIE  TIOKa3aTeJM  dKOCHCTEMBI. buomacca u  mOpomykuus.
DKOJIOTMYECKUEe TUPaMUIbl YUCEN, OMOMACChl U DHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpouxu. Dmykmyayuu.
HampaBnenHple 3aKOHOMEpPHBIE CMEHBI COOOMIEeCTB — cykmeccuu. [lepBuuHbIe U
BTOPUYHBIC CYKIIECCUM U MX MPUYUHBL. AHTPONOTEHHbIE BO3JCHUCTBUS Ha
cykneccuu. KnumakcHoe cooOiectBo. buopasHoobpasue u moaHora KpyroBopora
BEIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.

[IpupoHbIE YKOCUCTEMBI. JKOCUCHEMbL 03ED U peK. DKocucmemvl Mopeu U
oKeano8. IKocucmemvl MyHOp, J1eco8, CMenet, NyCMmvlHb.

AHTpOIIOTEHHBIE JKOCUCTEMBI. Arpol’kocucTtema. ArpoiieHo3. Paznuuus
MEK]ly aHTPOTIOT€HHBIMH U MPUPOITHBIMUA 3KOCHCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojckas
dbnopa u Qayna. CunHanTponuszauusi ropojackoi ¢ayHel. buonoruueckoe u
X03SIUCTBEHHOE 3HAYEHUE arpOdKOCUCTEM U yPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aMMOJICHCTBUN OpPraHU3MOB B
sKocucTeMax. Ponb kackadHoeo 3¢gexma u 6uU008-30upuKamopos (Kioyesvix
61008) 8 QyHKYUOHUpOosanuu skocucmem. IlepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEXXHBIMU 3KOCUCTEMaMH. YCTOMYMBOCTh OPraHU3MOB, MOMYJSLIMNA U IKOCHUCTEM
B YCJIOBHUSX €CTECTBEHHBIX U aHTPOIMOTEHHBIX BO3JICUCTBUMH.

Mexanuzmoi 8030elCm8us] 3QepA3HeHUl  PA3HbIX munoe Ha
CYOOP2aHUZMEHHOM, OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL ~ IKONO2UYECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  B030€LCMEUs.
MeTo/10710THsI MOHUTOPUHTA €CTECTBEHHBIX U aHTPOTIOTEHHBIX DKOCUCTEM.

JleMmoHCcTpanumn
[Toptpert: A. JIx. Tencnu.
Tabmumet  u cxembl:  «CTpykTypa  OuWoleHO3a»,  «IKocuUcTeMa

IIUPOKOJUCTBEHHOTO Jieca», «DKOCHUCTEMA XBOMHOIO Jiecay, «DyHKIIMOHAIbHbBIC
IPYIIBl OPTaHU3MOB B 3KOCHCTEME», «KpyroBopoT BEHIECTB B IKOCUCTEME),
«llenu nutanus (macTOUIIHAS, AETPUTHAS)», « IKOJOTHUUECKAs MUPAMHUAA YUCEID,
«Okoyoruyeckas nmupamuga OMOMacchly, «IKOJIOTHYECKas MUpaMuaa SHEPTUN,
«O6pazoBanue 6omnotay, «I[lepBuynas cykmeccus», «BoccraHoBiIeHHE Jieca TOCHE
noxapa», «9KOCUCTEMA 03€pa», «ATrporeH03», «KpyroBopoT BEIIECTB U IMOTOK
SHEPI'uM B arpoiieHo3e», «[Ipumepsl ypOoskocucTem.

Oo6opynoBanue: repoapuul pacTeHUH, KOJJICKIIMA HACEKOMBIX, dydesa MTUIl U
3Bepeid, repbapuu KyIbTyPHBIX U TUKOPACTYIINX PACTEHUN, aKBAPUYM KaK MOJIEITh
HKOCUCTEMBL.

IIpakTnueckas padora «/3ydyeHue u onucanue ypoo3KOCUCTEMBI».

JlaGoparopnas paGora «M3yueHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YJIEHUCTOHOTHX B PA3HBIX SIKOCHUCTEMAX).



IKCKypcusi «IKCKypcHsi B TUITUYHBIA OMOTEONeHo3 (B TyOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOAOJbHBIN UM TOMMEHHBIN JIYT, 03€p0, O0JIOTO)».

IKCKypceust «DKCKypCUsi B arpo’KOCUCTEMY (Ha TMOJI€ WM B TEIUIMYHOE
X035IUCTBO)».

Tema 10. buocdepa — riodajabHasi IKOCHCTEMA

buocdpepa — oOmemnanerapHas o0ojouka 3eMiId, TAE CYIIECTBYET WIIH
CYIIIECTBOBaJIA XKM3Hb. PazBuTHe mpeAcTaBieHnil o ouocdepe B Tpymax J. 3rocca.
VYuenue B. . Bepnazackoro o 6uocdepe. Odnactu 6uocdepst u e€ cocran. XKupoe
BEIIECTBO OMOChephl U €ro (yHKITUH.

3aKOHOMEPHOCTH cyllecTBoBaHUs Ouocheprl. OcobenHocTn 6uochepsl Kak
100anbHOM 3KOCUCTeMBI. JJnHamudeckoe paBHOBecue B Onocgepe. KpyroBopotst
BELIECTB U OMOT€OXUMHUYECKUE UKIIbI (YITIEpoaa, a30Ta). PUTMUYHOCTH SIBJIEHUI B
ouocdepe.

3oHanbHOCTh OuOchepsl. llonstue o Ouome. OCHOBHBIE OMOMBI CYIIH:
TyHJpa, XBOMHBIC JIeCa, CMEIIAHHBIC U ITUPOKOJIUCTBEHHBIC JIECa, CTEIH, CABAHHBI,
MyCThIHU, TPOIIUYECKHUE JIECA, BHICOKOTOPhS. KiuMar, paCTUTENbHBIN U )KUBOTHBIN
MUp OMOMOB CyLIH.

CrpykTypa u QyHKIUS )KUBBIX CUCTEM, OLIEHKAa UX PECYpPCHOI0O MOTEHIIHAIA U
onochepHbIx GYHKIUH.

JleMoHCTpanun

[Toprpetsr: B. Y. Bepranckuii, 3. 3rocc.

Tabmumer u cxembl: «leochepsr 3eminy», «KpyroBopor asora B IpHUPOIE»,
«KpyroBopor yrmepoga B mnpupoae», «KpyroBopoT kuciopoma B HpPUPOIE»,
«KpyroBopoT Boasl B mpupone», «OcHOBHBIE OMOMBI cymim», «Kioumarnueckue
nosica 3emun», «Tynapay, «Taira», «Cmemanneiii jgecy, «IIIUpOoKOIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTbiHsy, « Tponuyeckuil gecy.

O6opynoBaHue: repoapuu pacTCHUH pa3HBIX OMOMOB, KOJUICKIIUH )KUBOTHBIX.

Tema 11. YestoBek U OKpykamoumias cpeaa

OKOJIOTHUECKHE KPU3UCHl M HUX NpUYMHBL. BozngelcTBue dYenoBeka Ha
ouocdepy. 3arpszHeHUE BO3AYIIHOM cpeanl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenne mnouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. MI3MeHeHue Kinumara.

AHTPOIIOT€HHOE BO3/ICMCTBUE HA PACTUTENIbHBIN W KUBOTHBIA Mup. OxpaHa
pPaCTUTENIBHOTO U KUBOTHOTO Mupa. OCHOBHBIE MPUHITUIIBI OXPAaHBI MPUPOIHI.
Kpacaeie xnHuru. Ocobo oxpansembie npupoanbie Ttepputopun (OOIIT).
borannyeckue caabl ¥ 300J10TUUECKUE MTAPKHU.

OCHOBHbIE TPUHUUIIBI YCTOMYMBOTO PA3BUTHSI UYEJIOBEUECTBA WM MPHUPOJIBI.
PanronanpbHOE ~ TPHUPONOMONIB30BAHME M COXpaHEHHWE  OMOJOTUYECKOTO
pasHooOpasust 3emun. OOIIKME 3aKOHOMEPHOCTH IIOOAJIBHBIX HSKOJIOTHYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €r0 BEPOSTHBIE TTOCEACTBUSI.



Pa3Butrie METOJOB MOHUTOPHHIA PA3BUTUS  OMACHBIX TEXHOTECHHBIX
nporeccoB. Cucmemuvle ucciedosanusi nepexooa K pecypcocbepezaioujei u
KOHKYpeHmocnocoonot snepeemuxe. buonoeuuecxoe paznoodpasue u 6uopecypcowi.
Hayuonanvnvlie ungopmayuonnsvie cucmemsi, obecneuusaowue 00Cmyn K
uHgopmayuu no cOCMOSAHUO OMOeNbHblX 6Uudo8 u skocucmem. (OcCHOBbL
sKopeadburumayuy dKocucmem U Ccnocooos 060pvObl ¢  OUONOBPENCOCHUAMU.
Pexoncmpyxkyus mopckux u nazemHvIx IKOCUCTEM.

JdeMoHCTpaMu

Tabmuiet  u cxembl:  «3arpsi3HeHue  atMocepbl»,  «3arpsi3HEHHE
ruapocheprl», «3arps3HeHue MouBbl», «llapHukoBbll  3hPexT», «Ocobo
OXpaHsieMbl€ MPUPOJIHBIC TEPPUTOPUNY, «MOAEIH YIIPABIIEMOTO MUPaY.
OoGopynoBanue: Qororpaguu OxpaHsEeMbIX PacCTEHUN M KUBOTHBIX KpacHoit
kHUr" Pocculickoit @enepanuu, KpacHOW KHUTH pervoHa.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 11O
BNOJIOI'MU HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

®I'OC COO ycranaBauMBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHS
OoOy4JarouMMHUCs MPOTpaMM CpeAHEro oO0miero o0pa3oBaHUs: JUYHOCTHEIE,
MeTanpeAMETHbIE U MTPEIMETHBIE.

B cTpykType TMUHOCTHBIX pe3yJabTaTOB OCBOEHUSI IMPOrpaMMBbI 110 OHOJIOTUH
BBIICJICHBI CIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYyYarOUIMMUCS POCCUMCKON
TPa)XTaHCKOW MICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEILHOCTH
U CaMOOIPEACNICHUI0, Haiuuyue momueéayuu K  OOy4EHUIO  OHOJIOTHH,
yenenanpasieHHoe pazéumue BHYTPEHHHUX YOEKIEHUM JUYHOCTH Ha OCHOBE
KJIIOUEBBIX ILIEHHOCTEH M MCTOPUYECKUX TPAIUIMM pa3BUTHA OHOJIOTHYECKOIO
3HAHMS, 20MOBHOCHb U CNOCOOHOCHbL O0YYAIOIUXCSl PyKOBOACTBOBATHCS B CBOEH
JESTEIbHOCTH IIEHHOCTHO-CMBICIIOBEIMU  YCTAHOBKAMHU, TMPHUCYIIMMH CHCTEME
Ouonornyeckoro 00pazoBaHusl, Haluyue NPasoCco3HAHUS FKOIOTHUECKON KyJIbTYpHl,
CnOCcobHOCMU cMA8umMb TENN U CTPOUTDH KU3HEHHBIC TIJIaHbI.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MPOTPAMMBI IO OMOJIOTHH JTOCTUTal0TCs
B COUHCTBE Yy4eOHOW M BOCTIHTATEIBHOW JEATEIHHOCTH B COOTBETCTBHH C
TPaJAUIIMOHHBIMU POCCHICKUMU COITMOKYIBTYPHBIMU, HCTOPUIECKUMHU U JTyXOBHO-
HPABCTBEHHBIMH IICHHOCTSIMHU, NPUHATHIMU B OOILIECTBE MpPaBWJIaMU U HOpMaMH
MOBEJICHUSI U CIOCOOCTBYIOT MpoOIlecCaM CaMOIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BHUTHSA, pPa3BUTHS BHYTPEHHEH TMO3WIMU JIMYHOCTH, MaTpPUOTH3MAa W
YBOKEHHUS K 3aKOHY W MPABOMOPSAKY, YEIOBEKY TPyAa M CTapiieMy MOKOJICHHIO,
B3aMMHOIO YBaXXCHUsI, OEpEeXHOTO OTHOIIEHHS K KyJbTYpHOMY HAaCJIEIUuI0 U



TpaJuIMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickon Penepauuu, Opupoie u
OKpY>KaroIleH cpeae.

JlnyHOCTHBIE pe3ydbTaThl OCBOEHUS YyueOHoro mpeamera «buomorus
JIOJIKHBI OTPayKaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYaIOIIUXCsl PYKOBOJICTBOBAThHCS
c(hOpMHPOBAHHON BHYTPEHHEH MO3UIIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKJCHUH, COOTBETCTBYIOLIUX
TPAIULIUOHHBIM IIEHHOCTSM POCCUHCKOIO OOILECTBA, PACHIMPEHUE >KU3HEHHOTO
OMbITA U ONbITA ACSITEIBHOCTHA B MPOLIECCE PEATU3AUNNA OCHOBHBIX HAIPABIICHUI
BOCIUTATENBHOUN NESITENBHOCTH, B TOM YHCIIE B YACTH:

1)rpamaancKoro BOCIIUTAHUSA:

c(hOpPMHPOBAHHOCTH TPAKIAHCKOHN MO3UIIUHA O0YUaIOMIEroCcs KaK aKTUBHOTO H
OTBETCTBEHHOIO YJI€HA POCCUICKOTO OOIIECTBA;

OCO3HAaHUE CBOMX KOHCTUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YyBa)KEHUE
3aKOHA W MPABOIOPSIKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIBHOCTH IIPU CO3AAHUU
y4EOHBIX MPOEKTOB, PEIICHUM YUEOHBIX M IMO3HABATEJIHHBIX 3ajay, BHIIOJTHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPEAENATh COOCTBEHHYIO IO3ULHMIO IO OTHOLICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBSICHATD €E;

YMEHUE YYHUTHIBaTh B CBOMX JACHCTBUSIX HEOOXOIMMOCTh KOHCTPYKTUBHOTO
B3aMMOJICHCTBHUS JIIOICH C pa3HBIMU YOEKIECHUSIMU, KYJIBTYPHBIMU IIEHHOCTSIMU U
COLMAJIBHBIM TOJI0KEHUEM;

TOTOBHOCTb K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOIO BBINOJHEHUSA
y4eOHBbIX, TIO3HABATEIBHBIX M HCCIEIOBATENLCKUX 3a/la4y, yBAKHUTEIHHOTO
OTHOIIIGHUS] K MHEHHUIO OIMOHEHTOB TMpU OOCYXKJIEHUM CIIOPHBIX BOMPOCOB
OHMOJIOTUYECKOTO COZIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOMN U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NIaTpUOTHYE€CKOr0 BOCIIUTAHUS:

c(hOpPMUPOBAHHOCTh POCCUICKON TpaKJaHCKOM MIEHTUYHOCTH, MATPUOTU3MA,
YBOXKEHUA K CBOEMY HAPOY, YyBCTBAa OTBETCTBEHHOCTH Tepen PoauHoi, ropaoctu
3a CBOM Kpaul, CBOXO PomuHy, CBOM A3BIK M KYJIBTYpy, IPOLIJIOE W HACTOSAIIEE
MHOTOHAaIIMOHAJIBbHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOIICHUE K MPUPOJIHOMY HACIIEIHUIO U aMSATHUKAM MPUPOIBI,
nocTrxeHusiM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJOTHSX, TPY/E;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ, POCCHUUCKMX YYEHBIX B CTAaHOBJCHUE H
pa3BUTHE OWOJIOTWUH, TOHUMAHUS 3HAYCHWUS OWOJIOTMM B TO3HAHUU 3aKOHOB
TIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

ujeitHas yOoeKIE€HHOCTh, TOTOBHOCTh K CIIyXeHHio u 3ammuTte OTedecTsa,
OTBETCTBEHHOCTbH 3a €T0 CYAhOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/a;



c(hOpPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHUECKOTO TTOBEICHHSI,;

CIIOCOOHOCTH OILICHMBATh CHUTYallMI0 M MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEIISIM, CO3IaHUIO CEMbUA Ha OCHOBE
OCO3HAaHHOTO TPUHATHS L[IEHHOCTEM CEMEMHOM JKWU3HU B COOTBETCTBUHM C
TpaauuusMu HaponoB Poccuu;

4) 3¢TeTH4€eCKOro BOCIIMTAHUSA:

ACTETUYECKOE OTHOILICHHE K MHUPY, BKIIOYas 3CTETUKY ObITa, HAyYHOTO U
TEXHUYECKOrO TBOPYECTBA, CIIOPTA, TPY/Ia, OOIIECTBEHHBIX OTHOILICHUN;

MMOHMMAaHHE SMOIIMOHAIIBHOTO BO3ACHCTBUS KUBOM MPUPOBI U €€ LICHHOCTH;

TOTOBHOCTh K CaMOBBIPQXECHHUIO B Pa3HbIX BHUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBJISATh KAYECTBA TBOPUYECKON JTUYHOCTH;

5) ¢usuveckoro BocnuTaHusA, GOPMHUPOBAHUA KYJLTYPbI 310POBbS H
IMOLUMOHAJIBHOIO 0J1Ar0NOIyYHsI:

MOHMMAaHWE U peaau3alusi 3740pOBOr0 M 0Oe30macHoro o0pasza >KU3HU
(310poBO€  TUTaHUE, COOMIOAEHUE TUTMEHHUYECKUX TMpaBUJ U HOPM,
COQIaHCUPOBAHHBIM PEXKUM 3aHATUH U OTAbIXa, peryasipHas ¢uzndeckas
aKTUBHOCTb), OEpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 37J0POBBIO;

MOHMMAHWE LEHHOCTH TMPaBWI HWHIMBUAYAJIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOTO MOBEACHUS B CUTYAIIUSIX, YTPOKAIOIIUX 37I0POBBIO U KU3ZHHU JIFOIEH;

OCO3HAHUE TOCJIEICTBUN U HETPUSATHS BPEAHBIX NMPUBBIUEK (yHOTpeOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KypEHHS);

6) Tpy10BOI0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYy, 0CO3HaHHUE LIEHHOCTU MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AKTHBHOW JESATEJIBHOCTA TEXHOJIOTMYECKOM M COLMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOATEIHHO
BBITIOJTHATH TaKyIO JAESTEIbHOCTD;

HWHTEpEeC K pa3iuuHbIM cepam mpodeccruoHaNIbHOU AEATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynymie mpodeccun ©  peaau30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUI0O U CaMOOOpa30BaHHIO Ha
MPOTSKEHUU BCEW JKU3HU,

7) IKOJIOrM4eCKOT0 BOCIIMTAHUS

HKOJIOTUYECKH IIEJIECO00pa3HOE OTHOIICHHE K TMPUPOAE KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIICHUE YPOBHS DKOJOTHYECKOW KYJIBTYpPhl: TPHOOPETEHHE OIbITa
MJJAHUPOBAHUSI TIOCTYNIKOB UM  OIEHKM WX BO3MOXHBIX TOCJIEACTBUNA TSt
OKPYXKAIOLIEH CPEIbI;



OCO3HAHHE TIO0AJBHOTO XapaKTepa SKOJIOTUYECKUX MPOOIeM U MyTel ux
pELICHHS;

CIOCOOHOCTh MCHOJb30BaTh MPUOOpETAaeMble MpPU H3YYEHUU OUOJIOTHH
3HaHWS W YMEHMsSI MpU PEIICHUU NpoOJeM, CBSI3aHHBIX C palMOHAIbHBIM
IPUPOJOIIONIb30BaHNEM  (COONIOAEHUE  NpPaBWJ  IOBEACHHUA B HPHUPOJE,
HalpaBJICHHBIX HAa COXPAHEHHE pPAaBHOBECHUS B 3KOCHUCTEMAax, OXpPaHy BHJIOB,
IKOCHUCTEM, Onocheps);

aKTUBHOE HENpPUATHE JEHUCTBHH, NPHUHOCAIIMX BpPEI  OKpYyXKarolen
IPUPOJHON CpeAe, YMEHHUE IPOrHO3MPOBAaTh HEOIATONPHUATHBIE SKOJOTUYECKUE
NOCJIEICTBHSI PEAIIPUHUMAECMBIX ACUCTBUI U IPENOTBPAILATh UX;

HaJM4HE PA3BUTOTO HKOJOTMYECKOTO MBIIUIEHUS, SKOJIOTMYECKOU KYIBbTYPBI,
OIbITa NEeSTENbHOCTH AKOJIOTUYECKON HaIpPaBICHHOCTH, yMEHUs
PYKOBOJICTBOBAaTbCsS MMM B ITO3HABATEIbHOM, KOMMYHUKAaTUBHON W COLMAJIBHON
IIPaKTUKE, TOTOBHOCTU K YYAaCTHIO B MPAKTHYECKON ACSITEIBHOCTH SKOJIOTHYECKON
HaAIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'0 MO3HAHUA:

c()OPMHPOBAHHOCTh MHMPOBO33PEHHS, COOTBETCTBYIOLLEIO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHOW IPAKTHKH, OCHOBAHHOIO Ha JAMAJIOre
KYJIBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B NOJIUKYIBTYPHOM MUDE;

COBEPILIECHCTBOBAHUE SA3BIKOBOM W YHUTATEIbCKOM KYyJIbTYpbl KakK CpencTBa
B3aMMOJICHCTBUS MEXKTY JIFOAbMU U TO3HAHUS MUPA;

NOHMMaHuEe crneun@uky OHOJOrMM Kak HayKd, OCO3HaHMs €€ poju B
(GbOopMUPOBAaHUHU PALMOHAIBLHOTO HAyYHOTO MBIIIICHHUS, CO3JaHUU LIEJIOCTHOIO
OpECTaBICHUs 00 OKpYXarolleM MHUpPE KaK O €IMHCTBE MPHUPOJIbI, YeJOBEeKa U
oOlecTsa, B MO3HAHUM TPUPOJHBIX 3aKOHOMEPHOCTEH M pElIeHHH MpolieM
COXpPAaHEHMs IPUPOJTHOTO PAaBHOBECHS;

yOeXKIEHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIsi COBPEMEHHOM LMBHJIM3ALIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIWUUHBI, CO3JaHHE MEPCIEKTUBHbBIX
OMOTEXHOJOTUM, CIOCOOHBIX peIIaTh PEeCypcHble  MpOONEeMbl  Pa3BUTHUS
YEJIOBEYECTBA, MOMCKA MyTEH BBIXOJAa U3 MIO0ATBHBIX IKOJOTHUYECKUX MPOOIEM U
o0OecrieyeHus  mepexoja K  yCTOMYMBOMY  Pa3BUTHUIO,  PAMOHAIBHOMY
UCIOJIb30BAHUIO TPUPOIHBIX PECYpcOB M (HOPMUPOBAHHMIO HOBBIX CTaHIAPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B TIOJYYEHHHM OWOJIOTMYECKUX 3HAHMM B ULEJAX
NOBBIICHUS OOILIEH KyIbTypbl, €CTECTBEHHO-HAy4YHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM 4YacTu (DyHKIIMOHAIHHOW TPAMOTHOCTH OOydaromuxcs, (GpopmMupyemoit
IpU U3y4eHUU OMOJIOTHH;

NOHMMAaHHUE CYIIHOCTH METOJOB IO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJNIb30BaTh IMOJIy4aeMble 3HAaHWUS JUIsl aHalu3a |
OOBSICHEHUS SIBJICHUN OKPYKAIOUIEr0 MHpPa U MPOUCXOIAIIUX B HEM HM3MEHEHUH,



yMEHHUE JeNiaTh OOOCHOBAHHBIC 3aKJIIOUYCHHUS HAa OCHOBE HAy4YHBIX (DAKTOB U
UMEIOIINUXCS TAHHBIX C MEJBIO MOTYUYEHUS JOCTOBEPHBIX BHIBOMIOB;

CIIOCOOHOCTHL CaMOCTOSITENILHO HCIIONIL30BAaTh OHMOJIOTMYECKUE 3HAHUSA IS
pelIcHus IPOOJIeM B peabHbIX KU3HCHHBIX CUTYaIUAX;

OCO3HaHUE IICHHOCTH HAy4YHOM JCATEIHHOCTH, TOTOBHOCTH OCYIICCTBIIATH
MIPOCKTHYIO M HCCIICIOBATEIHCKYIO IEATEILHOCTh MHANBUIYATLHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUI0, K aKTHUBHOMY IIOJYYCHHUIO HOBBIX 3HAHUH IO OHMOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMHU MTOTPEOHOCTIMHU.

METAIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3ylibTaTbl OCBOEHUsI yueOHoro mnpeamera «buosmorus
BKJIIOUAIOT: 3HAYuMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUSI  00yUYarOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYUYHbIC MOHSITHS, OTpaKarollue
IEJTOCTHOCTh HAyYHOM KapTUHBI MHUpa U cCHeludUKy METOJO0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SIBICHUE, MPOIIECC,
CUCTEMa, Hay4yHbIM (haKT, MPUHIIMIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HAOMIOJCHHE,  W3MEPEeHHME,  OKCIIEPUMEHT W JIpyrue);
yYHUBEpCalbHble YyueOHble JeicTBUS (IMO3HABaTEIbHbIC, KOMMYHHUKAaTHBHBIC,

pEryJIATUBHbIE), o0ecneunBaroye (bopmHpoBaHUE (YHKIMOHAIBHOU
IPaMOTHOCTH W  COLIMAJIBHOM KOMIETEHLMH OO0ydYarolluXcs; CIOCOOHOCTh
00yYaronxcs HCITIOJIb30BATh OCBOEHHBIE MEXAUCLUIUIMHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHUSI W  YHUBEpCajdbHble Yy4eOHbIE JICUCTBUS B
ITO3HABATENBHON M COLIMATIBHOMN MPAKTHUKE.

B pesynbrarte nzyueHust OMOJOTUM Ha YPOBHE CPEAHEro 00IIero 0opa3oBaHus
y oOyuaromerocs OyayT cQOpMUPOBaHBI TO3HABATEIbHBIE YHUBEPCAIbHBIC
y4eOHbIE JIeWCTBHS, KOMMYHHUKATUBHBIC YHHBEPCAJIbHBIC Y4YeOHBIC ICHCTBUA,
PETYIATHBHBIC YHUBEPCAIbHBIC YUCOHBIE TCHCTBUS, COBMECTHAS ACATEIHHOCTD.

MeTtanpeaMeTHbIE Pe3yabTaThl OCBOCHHUS TMPOTPAMMBI CPEIHETO OOIIETOo
00pa30oBaHus JOJIKHBI OTPAKATH:

OBnagenue YHHUBeEpPCAJbLHBIMH y4eOHBIMU NMO3HABATEIbHBIMHU
AEeCTBUSIMM:

1)0a30Bble JJOrM4ecKue AeiicTBUS:

CaMOCTOSITeNIbHO  (OpMYyJIUpOBaTh M aKTyaJIM3UpoOBaTh  Ipoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIb30BaTh TPU OCBOCHUU 3HAHMM TPUEMBI JIOTUYECKOTO MBIUICHUS
(amanm3a, cuHTE3a, CpaBHEHUS, KiIacCHu(pUKAIMU, 0000IIEeHUs ), pACKPHIBATh CMBICIT
OMOJOTHYCCKUX TOHATHH (BBIACIATH MX XapaKTEepPHBbIC NMPHU3HAKH, YCTaHABIMBAThH
CBSI3M C JIPYTUMU TTOHATHUSIMU );



ONpEeneNsATh UENH NAEATEeIbHOCTH, 3a/aBas IMapaMeTpbl U KPUTEPUH HX
JOCTHXKEHUS, COOTHOCUTH PE3YJbTAThI JEATEILHOCTH C MOCTABICHHBIMU IICJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE TIOHATUA ISl OObACHEHUsI (DAaKTOB U SIBICHUIN
’KUBOW MIPUPOJIBL;

CTPOUTH JIOTMUECKHE pacCyKACHUsl (MHIYyKTUBHBIC, JEIyKTUBHBIE, I10
aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PacCMaTPUBACMBIX
SBIICHUSX, (HOPMYIUPOBATH BHIBOJIBI U 3AKIIIOUCHHUS;

IPUMEHATH CXEMHO-MO/JIEIbHbIE cpeacTBa  UIA peICTaBICHUSA
CYLIECTBEHHBIX CBS3€M M OTHOIICHHWH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaKK€  IPOTHUBOPEUMH  Pa3HOrO  poja,  BBIABIEHHBIX B Pa3jMuYHBIX
UH(GOPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IJIaH pemieHus MpoOieMbl ¢ Y4ETOM aHajan3a HMMEIOIIUXCS
MaTepUalbHbIX U HEMaTepHaJIbHbIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B I€ATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YIHTATOB
EJISIM, OIICHUBATh PUCKH TOCIIEICTBUIN AEITEIbHOCTH;

KOOPJIMHUPOBATH U BBHITIOIHATH PA0OTy B YCIOBUSAX peajbHOTO, BUPTYaJIbHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBATh KPEAaTUBHOE MBILUICHNE IIPU PELLIEHUH KU3HEHHBIX MTPOOIIEM.

2)0a30Bble HCCJIENOBATEIbCKIE IeiiCTBHS:

BJIaJIETh HaBBIKAMU Y4eOHO-HCCIEI0BATENBCKON M IPOSKTHOU JAESITENFHOCTH,
HaBBIKAMHM  pa3peuieHus MOpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEJIbHOMY ITOMCKY METOZIOB PEIICHUs MPAKTUUYECKUX 3a/1a4, IPUMEHEHUIO
pa3IMyYHBIX METOI0B NIO3HAHMUS;

UCIOJIb30BaTh Pa3IMYHbIE BHJbI ACSITEIBHOCTH IO TOIYYEHHIO HOBOTO
3HAHWs, €ro WHTEepIpeTalnd, MPeoOpa3oBaHUI0O U TMPUMEHEHHIO B Y4YEOHBIX
CUTYyaIHsIX, B TOM YKCJIE MPH CO3aHUH YIEOHBIX M COI[HATBHBIX TPOEKTOB;

(dbopMupoBaTh HayYHBIM THUII MBIIUIEHUS, BIaJIeTh HAYYHONH TEPMHUHOJIOTHUEH,
KJIIOUE€BBIMU TIOHATUSMU U METO/IaMU;

CTaBUTh W (OPMYJIUMpOBaTh COOCTBEHHBbIE 3aJayd B 00pa30BATEIBHOM
JESITEIbHOCTH M KU3HEHHBIX CUTYaIHsIX;

BBISIBIISITH  IPUYUHHO-CJICICTBEHHBIC CBSI3W M aKTyaJU3UpOBaTh 3ajady,
BBIIBUTaTh TUIOTE3y €€ peIIeHHUs, HaXOAUTb apryMEHThl IS JI0Ka3aTesIbCTBa
CBOMX YTBEP)KJIEHUH, 3a/1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3MPOBATh TIOJNYYCHHBIE B XOJ€ PEIICHUS 3a7addl  Pe3yJbTaThl,
KPUTHUYECKH OIEHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OILICHKY HOBBIM CUTYallMsIM, OLIEHUBATh MPUOOPETEHHBIN OMBIT;

OCYIIECTBIISATh 1EJICHAINIPABICHHBIM MMOUCK MEpPEeHOca CPeICTB U CIOCOOOB
JEeUCTBUS B MPO(ECCHOHATIBHYIO CPEY;

yMETh MEPEHOCHUTh 3HAHMS B TO3HABATEIBHYIO W MPAKTHUECKYI0 00IacTu
KU3HEACITEIbHOCTH;



YMETb UHTErpUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE WJIEW, MpEAjiararb OPUTMHAIBHBIE MOAXOABl U pPELICHUS,
CTaBUTb MPOOJIEMBI U 33]1a4H, JOIYCKAIOUINE AJIbTEPHATUBHBIE PELICHUS.

3) pabora ¢ undgopmanmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX MCTOYHHMKAX MHPOpMALMU (TEKCTEe YU4EOHOro
nocoOus, HAy4YHO-TIOMYJSIPHOW JHMTEparype, OWOJIOTMYECKUX CIOBapsX U
CIpaBOYHUKAX, KOMIIBPIOTEPHBIX 0a3ax HaHHbIX, B VHTepHeTe), aHaIM3UpOBaThH
MH(POPMAIMIO PA3IMYHBIX BUJOB U (POPM MPENCTABICHUS, KPUTUUECKH OLICHUBAThH
€€ I0OCTOBEPHOCTh U HENPOTHUBOPEUNUBOCTH;

(GopMynIMpoOBaTh 3alpOChl U NMPUMEHATh Pa3IMYHbIE METOMBI MPU IIOUCKE U
orOope Omosmornueckoit mHGOpPMAIMKH, HEOOXOAMMOM JJIs1 BBITIOJHEHUS Y4eOHBIX
3aj1ay;

npuoOpeTaTh OMNBIT HCIHOJB30BaHUS HH(POPMALMOHHO-KOMMYHHUKAaTHUBHBIX
TEXHOJIOTUM, COBEPILIEHCTBOBATh KYJIbTYPYy aKTUBHOI'O MCIOJB30BaHMS PA3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMalbHYIO  (OpMy  MpPENCTABICHUS
ounonoruyeckoil MHGoOpMauu (CXembl, paQUKU, JUAarpaMMbl, TaOJIULIbI, PUCYHKH
H Ipyroe);

UCIOJb30BaTh HAYYHBIM SI3bIK B KayecTBE CpeacTBa IMpu padore ¢
Ouosnoruyeckoil MHGMOpMAIMEl: TNPUMEHATh XUMHUYECKHE, (PUBHUECKUE H
MaTeMaTHYeCKUEe 3HAKHM U CUMBOJIBI, (POpMyJibl, aOOpeBHATYpYy, HOMEHKJIATYPY,
UCIOJb30BaTh M MpPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEACTBA
HaIVISAHOCTH;

BIAJICTh ~ HABbIKAMU  pPAclO3HAaBaHUS W 3allUThl  MHPOpMAIMH,
MH(OPMAIIMOHHON 0€30MacCHOCTH JIMYHOCTH.

OBiageHne yHuBepCcaJbHbIMM KOMMYHUKATHBHBIMH 1eHCTBUSMMU:

1)o61enne:

OCYIIECTBIISATh KOMMYHHUKAIIUU BO BCEX c(epax KU3HU, aKTUBHO Y4aCTBOBATh
B JMaore Wiu JUCKYCCHM IO CYILIECTBY OOCYXIaeMOW TeMbl (YMEHHE 3a]aBaTh
BOIIPOCHI, BBICKA3BIBATH CY)KJCHHS OTHOCHUTENILHO BBINOJHEHUS MpeiaraeMoin
3aJlaud, YYUTHIBaTh MHTEPECHl U COITACOBAHHOCTH IMO3MIMKI JIPYTUX YYAaCTHUKOB
JAaiora WA IUCKYCCHUU);

pacro3HaBaTh HeBepOasibHble CpeAcTBa OOLICHHS, MOHUMATh 3HAYCHHUE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTyaluH,
YMETh CMSATYaTh KOH(PJIUKTHI U BECTU MEPETOBOPHI;

BJIAJIETh PAa3IMYHBIMH CHOCOOaMH OOIIEHMS] M B3aMMOJACWUCTBHUSA, MOHUMATh
HaMEpPEHUs APYTUX JIOJEH, MPOSBIATh YBAKHUTEIbHOE OTHOIICHUE K COOECEIHUKY
U B KOPPEKTHOH opMe HOpMyITHpOBaTH CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTMYHO M3Jaratb CBOIO TOUKY 3pPEHHSI C MCIOJIb30BaHUEM
S3BIKOBBIX CPECTB.

2)coBmMecTHAasi 1eATeJIbHOCTD:



MMOHWMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOM M WHIWBUIYaJIbHOU
paboThl MpU pEHICHUH OMOJIOTHYECKOUN MPOOIEeMbl, 000CHOBBIBATH HEOOXOAMMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJICUCTBUSA MPU PEUICHUN YUeOHOM 3a1auu;

BBIOMpPATh TEMATUKYy U METOAbl COBMECTHBIX JEHCTBUM C y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaKJI0TO WieHa KOJIJIEKTHBA,;

MPUHUMATh [EIM COBMECTHOM  JEATEIBHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTMIXKCHUIO: COCTAaBIATH IUIAH JCHUCTBUU,
pacmpenensiTh pojaud C Y4ETOM MHEHHM YYacTHUKOB, OOCYXIarb pe3yJIbTaThl
COBMECTHO paboThI;

OILICHMBATh KAYECTBO CBOET0 BKJIAJIA U KaXJAOTO YYaCTHUKA KOMaH/Ibl B OOLITUI
pE3YJIbTAT 10 pa3pad0TaHHBIM KPUTEPUSIM;

npeajaraTb HOBBIE TPOEKTHI, OIECHHUBATh HJIEM C TO3WIMA HOBU3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKOW 3HAUUMOCTH;

OCYUIECTBIIATh IMO3UTUBHOE CTPATETHUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIIUSX, IPOSBIISATH TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMH PEryJSTUBHBIMU ACHCTBUSIMM:

1)camoopranusanus:

UCIIOJIb30BaTh OWOJOTMYECKUE 3HAHMS JUIsl BBISIBICHUS TNPOOJIeM HM UX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYyAIIUsX;

BBIOMpPAaTh HAa OCHOBE OMOJOTMYECKUX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAaHOBKM B CBOHUX JCHMCTBUAX W MOCTYIIKaxX IO OTHOIIEHUIO K KUBOW MPUPOJE,
CBOEMY 3I0POBBIO U 30POBbI0 OKPYKAIOIIUX;

CaMOCTOSITEJIBHO OCYLIECTBIATH IMO3HABATEJBHYIO JIESITEIbHOCTD, BBISBIISTH
poOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3a7jaud B 00pa3oBaTebHOMN
JESITEIbHOCTH Y dKU3HEHHBIX CUTyalUsIX;

CaMOCTOATENIbHO COCTAaBJATh IUIAH peuieHus MpoOiemMbl C  Yy4ETOM
UMEIOIITUXCS PECYPCOB, COOCTBEHHBIX BOBMOXKHOCTEH U MPETIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYaLIUSIM;

pacuIupsTh paMKu y4eOHOTO MpeMeTa Ha OCHOBE JIMUHBIX MPEANOYTCHUM;

JieJIaTh OCO3HAHHBINM BBIOOp, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT;

criocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO IMHUPOKOW OHPYIUIIUUA B
pa3HbIX O0NACTAX 3HAHWM, IMOCTOSIHHO TMOBBIIIATH CBOM 00pa3oBaTENbHBIA U
KYJIBTYPHBIA YPOBEHb.

2)CaMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHUTYyallUsIM, BHOCUTh KOPPEKTUBBI B JE€ATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LETSIM;

BJIa/JIeTh ~ HaBbIKAMM  IO3HABATEIBHOM  pequIeKCMM  KaK  OCO3HAHMS
COBEpILIAEMBIX JEWCTBUM W MBICIUTEIBHBIX MPOIECCOB, WX PE3YJIbTATOB U



OCHOBaHUM, MCHOJB30BaTh NMPUEMBI pediaeKcHH A OLUEHKH CHUTyalllH, BhIOOpa
BEPHOTI'O PELICHUS;

YMEThb OLICHUBAaTh PHUCKA M CBOEBPEMEHHO NIPUHUMATh PELICHUS MO0 MX
CHUKCHHUIO;

IIPUHUMaTb MOTHBBI W apryMEHTBhl JpPYTHX I[PH AaHAJIN3E PpPE3YJIbTaTOB
NEATEBHOCTH;

3)npuHsiTue ceds M APyrux:

IPUHUMATh ce0sl, IOHUMAasi CBOU HEAOCTATKU U JIOCTOUHCTBA;

IIPUHUMaTb MOTHBBI W apPryMEHThl JpPYTMX I[pPH AaHAJINA3E PpPE3YJIbTAaTOB
NEeATEIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO JAPYI'MX HA OIIMOKH;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUU JAPYTOro YeIOBeKa.

HPEIMETHBIE PE3YJIBTATbBI

[IpenmeTHbIe pe3ylbTaTbl OCBOCHUS COACp)KaHUA Y4YeOHOro MpeameTa
«buonorus» Ha yOIyOJIEHHOM YypOBHE OpPHUEHTHPOBAHBI Ha 0OecreueHue
npopunbHOro  0o0ydyeHus  oOywarommxcs  Ouojorur. OHM — BKIJIIOYAOT:
crnenuduyeckue sl OMOJIOrMU HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI JEHCTBUH 110
OCBOCHUIO, MHTEPIIPETAIMK U MPEoOPa30BaHUIO 3HAHUM, BUJBI JEATEIHHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHUU M MX NMPUMEHEHUIO B PAa3IMYHBIX YYEOHBIX, a TAKXKE B
peaNbHBIX JKU3HEHHBIX cUTyanusx. [IpeaMeTHble pe3yiabTaThl MPEACTABICHBI MO
rojilaM U3y4yeHusl.

[IpenmeTHble pe3yabTaThl OCBOCHHUS yueOHOro mpeamera «buonorus» B 10
Kacce NOJKHbI OTPAXkKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE€ M pONM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHON KApTUHBI MHUpa, B
MO3HAHWUU  3aKOHOB  MPHUPOABI W  PEIICHHH MpoOJieM  palMOHaJIbLHOTO
MIPUPOIOTIONIB30BAHMS, O BKJIAJIE POCCHUICKUX U 3apyOEKHBIX YUEHBIX B pa3BUTHE
OMO0JIOTHH;

BJIAJICHUE CUCTEMOW OWMOJOTMYECKUX 3HAaHWM, KOTOpas  BKJIIOUACT:
OCHOBOTIOJIAraloIne OUOJIOTUYECKUE TEPMUHBI W TOHSTUS (KU3Hb, KIIETKA,
OpraHu3M, MeETa0o0JIM3M, TOMEOCTa3, CaMOPETYJSALHsS, CaMOBOCIPOU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHUYUBOCTh, POCT W Pa3BUTHUE), OMOJIOTUYECKHUE TECOPUHU
(xnerounas teopus T. [lIsanna, M. llnelinena, P. BupxoBa, XpoMOcOMHasi TeOpust
HacnenacTBeHHocTu 1. Moprana), yuenuss (H. W. BaBuioBa — o meHTpax
MHOT000pa3us U MPOUCXOKACHUS KyJIBTYPHBIX pacTEHUI), 3aKOHBI (€IMHOO0pa3us
MOTOMKOB TMEPBOTO TOKOJEHHUS, PACIICIUICHHS, YUCTOTHl TaMET, HE3aBUCUMOIO
HacienoBanusa [. MeHgensa, TOMOJOTMYECKMX PSAIOB B HACIEICTBEHHOU
m3menunBoctu H. Y. BaBuiioBa), mpuHUUIBI (KOMIUIEMEHTAPHOCTH);



BJIQJICHNE OCHOBHBIMM METOJaMH HAyYHOTO ITO3HAHMSI, HMCIOJb3yEeMbIX B
OMOJIOTUYECKUX HCCIICOBAHUSAX JKUBBIX OOBEKTOB (OMHCAaHWE, W3MEPEHHE,
HaOIIOZICHUE, SKCTICPUMEHT);

YMEHHE BBIICTISATH CYIICCTBEHHBIC IPU3HAKU: BUPYCOB, KIIETOK MPOKAPUOT U
DYKApUOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OaxTepwii, rpruOOB, paCTECHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTAHOB U CHCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, UEJOBEKAa, TIPOIECCOB IKU3HENCATCILHOCTH,
MPOTEKAIONINX B OpraHU3MaX pacTEeHWH, )KHBOTHBIX U YEJIOBEKa, OMOIOTHYECKHUX
MPOIIECCOB: OOMEHa BEHIECTB (MeTaboJIM3M), MpeBpaIleHUus dHEPTUuu, OpOoKEHUS,
aBTOTPO(HOTO M TETEPOTPOGHOTO THUIIOB MUTaHUsA, (POTOCHHTE3a U XEMOCHHTE3a,
MHUTO3a, MeH03a, raMeToreHe3a, 3MOpHUOreHe3a, MOoCTIMOPHOHAIHHOTO Pa3BUTHS,
Pa3MHOXKCHHSI,  WHIWBHAYyaJIbHOTO  pa3BUTHUSA  OpraHm3mMa  (OHTOTeHE3a),
B3aMMO/ICHCTBUSI T€HOB, T€TEPO3UCA, HICKYCCTBEHHOTO OTOOPA;

YMCHHE YCTaHABIMBATh B3aWMOCBS3M MEXIy OpraHOWJAMH KIETKA W UX
GYHKIUSAMHA, CTPOCHHEM KJIETOK pa3HBIX TKaHEH W WX (QYHKIUSIMH, MEXKIY
opraHaMHd W CHCTEMaMH OpPTaHOB y pAacCTEHWM, XKMBOTHBIX M YEJIOBEKAa W WX
GYHKIUAMHA, MEXAY CHUCTEMaMH OpPTaHOB M WX (QYHKIUAMH, MEXKIY dTarmaMu
oOMeHa BEIIECTB, dTallaMy KJIETOYHOTO IUKJIA U )KU3HEHHBIX [IUKJIOB OPraHU3MOB,
JTanamMu 3MOPHUOHATBHOTO PA3BUTHS, TEHOTUNOM U (PEHOTUTIOM, (PEHOTUIIOM U
(dbaxkTopaMu cpeibl OOUTAHUS;

YMEHHUE BBIBISITh OTIMYNTEIBHBIC NMPU3HAKU JKUBBIX CHCTEM, B TOM YHCIIE
pacTeHUH, )KUBOTHBIX M YEJIOBEKA;

YMEHHUE HCIOJIb30BaTh COOTBETCTBYIOIIME apTryMEHThI, OWOJIOTHYECKYIO
TEPMUHOJIOTUIO ¥ CUMBOJIUKY JJI JTOKA3aTeIbCTBA POACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMATHYECKUX TPYIIIT;

YMEHHUE periaTh OMOJIOTHICCKHUE 3a]1auH, BBISBIATh TPUYUHHO-CIICICTBCHHBIC
CBSI3M MEX]Iy UCCIIETYEMBIMU OMOJIOTHYECKUMHU MPOIIECCAMU U SABJICHUSIMH, JI€TIaTh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHUH MOJTYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATh J1a0OpaTOpHbIE M MNpPAaKTHUYECKUE pPadOThl, COOMIONAThH
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIa0OpaTOpHBIM 000PYI0BaAHUEM;

YMEHHUE BBIJIBUTATh THUIIOTE3bI, IMPOBEPSITh WX OSKCIICPUMCHTAIBHBIMU
cpenctBaMu, GOPMYIUPYsS I€Jdb HCCIEAOBAHMS, AHAIU3UPOBATH IOITYUYCHHBIC
pE3yNbTaThl U JIeJIaTh BEIBOJIBL;

YMEHHUE Y4YacTBOBaTh B YU€OHO-UCCIIENAOBATEIbCKOW paboTe Mo OMOJIOTHH,
DKOJIOTUM W MEIUITMHE, MPOBOAMMON Ha 0a3e IIKOJIBHBIX HAyYHBIX OOIINECTB, U
nyOJIMYHO — TPEACTABIATH  TOJIYYCHHBIC  pE3yJabTaThl HAa  YUCHHUYSCKHX
KOH(EPECHITUSX;

YMEHHUE OIICHUBATh ASTUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIICIOBAaHUN B
obmactm  OWOJNIOTMM W  MEIWIMHBI  (KJIOHMPOBaHUE,  HMCKYCCTBEHHOE
OIUTOJIOTBOPEHNE, HAIPaBICHHOEC HM3MEHEHHWE Te€HOMa M CO3JaHWE TPaHCTECHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIN BbIOOp OyayIiei mnpodeccuoHamIbHON
JIEATEIIbHOCTU B 00JacTU OMOJIOTUU, MEIUIIMHBI, OMOTEXHOJIOTMHU, BETEPUHAPUH,
CEJIbCKOTO XO3SIICTBA, MUIIEBOW MPOMBIIIICHHOCTH, YIIyOIaTh MMO3HABATEIIbHBIN
WHTEpEC, HAMPABJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH npodeccuu u
NPOAOKEHHE  OUOJIOTMYECKOrOo  00pa3oBaHMsl B OpraHU3AlMSIX  CPEIHETO
po(hecCrOHAIBHOTO U BBICIIETO 00pa30BaHMs.

[IpeameTrHble pe3ynbraThl OCBOCHHS ydueOHoro mpenmera «buonorus» B 11
KJacce JOMKHbI OTPaXKaTh:

c(hOPMHPOBAHHOCTh 3HAHUM O MECTE€ M POJU OUOJOTHMH B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHHU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBl MHpa, B TO3HAHUU 3aKOHOB MPHUPOJBI M PEIICHUH HKOJOTHYECKHUX
npoOieM YelOBEYeCTBA, a TaKXKE B PEHIEHHWH BOIPOCOB PALMOHAIBHOIO
PUPOIOTIONIL30BaHMS, U B (DOPMUPOBAHUN IIEHHOCTHOTO OTHOIIECHUS K MPUPO/IE,
OOIIECTBY, YEJIOBEKY, O BKJIAJI€ POCCUUCKUX U 3apyOEKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OMOJIOTHUY;

YMEHUE BIAJIETh CUCTEMON OWOJIOTMYECKUX 3HAHUM, KOTOpas BKIIIOYAET
ONpEAENCHUS] U TOHUMAHUE CYIIHOCTH OCHOBOIIOJIATAIOMUX OHUOJIOTrHYECKHUX
TEPMUHOB M TOHATUN (BUI, JKOcucTeMma, Ouocdepa), OMOJIOTHUECKUE TEOpUHU
(aBomtonionHast Teopust Y. JlapBuHa, CHHTETHYECKAss TEOPHS IBOJIOLNH), YUCHUS
(A. H. CeBeproBa — 0 myTsix ¥ HampapieHuUsx 3Boitounn, B.M. BepHanckoro — o
ouocdepe), 3akoHbl (reHeTuueckoro paBHoBecusi JIx. Xapnu u B. BaitnOepra,
3aponeieBoro cxonctea K. M. bopa), mpaBuna (munmmyma FO. Jlubuxa,
HKOJIOTUYECKOM TUpaMuabl SHEpPTuM), rumnore3sl (rumore3a «vupa PHK» V.
['unbepra);

yMEHUE  BJIaJE€Th  OCHOBHBIMH  METOJaMHU  HAy4yHOTO  IO3HaHUS,
UCIIOJIb3YEMbIMHU B OMOJIOTMYECKUX UCCIEA0OBAHUSX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, U3MEpeHue, HaONIOJECHUE, DKCIEPUMEHT), CIOCO0aMH BBISBICHUS H
OLICHKH aHTPOIIOTE€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPU3HAKU: BHJIOB, OHOIE€OLEHO30B,
PKOCUCTEM U Ouocdepbl, CTAOMIM3UPYIOLIETO, IBMKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO orbopa, aJJIONaTpUYEeCKOro U CUMITIaTPUUECKOTO
BUI000pA30BaHUs, BIMSHUS JABMKYITUX CUJ DBOJIONNUUA HA TEHOMOH/ MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpelle OOMTaHUs, YepeaoBaHUsI HAIPaBICHUI
HBOJIIOLIMH, KPYTOBOPOTA BEUIECTB U MMOTOKA SHEPTUH B IKOCHUCTEMAX;

YMEHUE YCTaHABIMBAThb B3aMMOCBSI3M MEXAYy [MPOLIECCAaMU 3BOJIIOIUH,
JBIKYIIMMHA CUJIAaMU AHTPOIOTE€HE3a, KOMIIOHEHTAMHU PAa3JIMYHBIX 3KOCHCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHUE  BBISIBISATH  OTIMYUTENbHBIE  TMPU3HAKH  JKUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BUJOB K Cpelie OOUTaHMs, a0MOTHYECKUX M OUOTHYECKUX
KOMIIOHEHTOB ~ DKOCHUCTEM, B3aMMOCBSI3€  OpPraHM3smMoB B  COOOIIECTBaX,
AHTPOIIOTEHHBIX U3MEHEHUN B 9KOCUCTEMAX CBOEH MECTHOCTH;



YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIME AapPryMEHTBI, OHOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JJISl JIOKA3aTeNbCTBAa POACTBA OPTaHU3MOB Pa3HBIX
CHUCTEMAaTHYECKUX TPYIII, B3aUMOCBSI3U OPraHU3MOB U CPEbl OOUTAHUS, €TUHCTBA
YeJIOBEYECKUX pac, HEOOXOAUMOCTH COXpaHEHUSI MHOrooOpasus BHJIOB U
HKOCHUCTEM KaK YCJIOBHSI COCYIIECTBOBAHUS MTPUPObI U YEIIOBEUECTRA;

YMEHHE peniatb OMOIOTUYECKUE 3a/1a41, BBISBISATH MPUUNHHO-CIIEICTBEHHBIC
CBSI3U MEX/Iy UCCIIEAYEeMbIMH OMOJIOTUYECKUMU MPOIIECCAaMU U SIBICHUSMU, JETaTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUM MOJTYUYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIMOJIHATH J1A0OpaTOpHbIE M MpaKTHUYEeCKUue padoThl, COOIIONATh
MpaBuiia Mpy padboTe ¢ y4eOHBIM U JTa0OpaTOPHBIM 000PYI0BaAHUEM;

YMEHHE BBIJBUraTh THUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIbHBIMU
cpeactBamu, GOpMYITHpYysS II€Nb HCCIEAOBAaHUS, AaHATU3UPOBaTh IOIYyYECHHBIC
pe3yJbTaThl U JeNIaTh BBIBOIBI;

YMEHHE Y4acTBOBaTb B Y4€OHO-HCCIIEAOBATENIbCKOM paboTe mo Ouojoruw,
OKOJIOTHH M MEAMIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAy4YHBIX OOIIECTB, U
nyOlIMYHO  TPEACTABIATH  TOJYYEHHBIE  pe3yabTaThl HAa  YYCHHMUYECKHX
KOH(EPEHIIHSX;

YMEHHE OLIEHHWBATh TUIOTE3bl U TEOPUU O NMPOUCXOKICHUH KU3HU, YEIOBEKA
U UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEACTBUSIX U CIOCO0aX MpeAOTBpAalLlEHUs
m100aNbHBIX U3MEHEHUM B Onocdepe;

YMEHUE OCYIIECTBISATh OCO3HAHHBIA BHIOOp Oymyiied mpodeccHoHAIbHOM
JESTEIbHOCTH B 00JIACTH OMOJIOTHH, KOJIOTHUH, TPUPOIOTIOIB30BAHUS, METULIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTHH, BETEPUHAPUU, CEIbCKOIO XO35SMCTBa, MHILEBOM
IPOMBILUIEHHOCTH, YIIyONsTh MO3HABaTEJIbHBI HHTEpEC, HAINpaBJICHHBIM Ha
OCO3HaHHBIM  BBHIOOP  COOTBETCTBYIOIIEW  Mpodeccun HU  MPOAOKEHHE
OHoJ0rnYeckoro 00pa3oBaHUs B OPraHU3ALMIX CPEIHEro Mpo(ecCUOHAIBHOIO U
BBICIIIETO 0Opa30BaHMS.
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cunte3 JJHK
ca20e
XpOMOCOMBI.
JlaGoparopHas
€0- pabota «/3yuenue bubmoteka [JOK
g1  XPOMOCOM Ha 0.5 https://m.eds00.ru/863
TOTOBBIX ea20e
MHUKpOIIpenaparax
»
bubaunoreka I[IOK
Jlenenue KieTKu
62 https://m.eds00.ru/863
— MHTO3
ca20e
Tuns! KITETOK.
Kapuoxkunes u
IIUTOKWHE3.
JlaGoparopHas
63. pabora butauorexa [JOK
64 «Habmonenue 0.5 https://m.edso0.ru/863
MHTO3a B KJICTKaX ea20e
KOHYMKA KOpeIIKa
JyKa (Ha TOTOBBIX
MHUKpOIIpenaparax
»
Perymsauus bubmuotexa [{OK
65 ’KU3HEHHOI'O https://m.edsoo.ru/863
IUKJIa KJIETOK ea20e
bubmoreka [IOK
Opranusm Kak
66 https://m.edsoo.ru/863
€NHOE 11eJI0e
ea20e
TkaHu pacTeHUN. BuG OK
67- JlaboparopHas nommotexa I
0.5 https://m.edsoo.ru/863
68 | pabora «M3yuenue
N N ea20e
TKaHEH pacTeHUiD»
TkaHU )KMBOTHBIX
Y YeJIOBeKa. Eubs OK
69- JlaGoparopHas nommotera I
0.5 https://m.eds00.ru/863
70  pabora «3ydenne
N ea20e
TKaHeH
JKUBOTHBIX)»
Opraunbl. Cuctembl
OpTaHOB. Euts OK
71-  JlaGoparopHas nommoreka L1
0.5 https://m.eds00.ru/863
72 pabora «/3ydenne

OpraHoB
IIBETKOBOTO

ea20e
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pacTeHus»

Onopa Tea bubaunoreka [IOK
73 https://m.edsoo.ru/863

OpraHu3MOB ca0e

TlswKene bubaunoreka [IOK
74 https://m.eds00.ru/863

OpraHU3MOB ca0e

Murate bu6moreka [IOK
75 https://m.eds00.ru/863

OpraHU3MOB ca20e

ITutanue
26 MTO3BOHOYHBIX bubnuoreka [IOK
77 JKUBOTHBIX. https://m.eds00.ru/863

[TumeBapuTenbHas ea20e

CHCTEMa YeJIOBEeKa

Jlsixanie bubauoreka [IOK
78 https://m.eds00.ru/863

OpraHU3MOB ca0e

[pixanue

I — bubauoreka [IOK
79 https://m.eds00.ru/863

JKUBOTHBIX U e6b72

yeaoBeKa

Tpancnopt bubnuorexa [IOK
80 | BewIlecTB Y https://m.edsoo.ru/863

OPraHu3MoOB €6b72

KpoBeHocHas

cHcTeMa bu6moreka [IOK
81 MO3BOHOYHBIX https://m.eds00.ru/863

KMBOTHBIX U €6b72

yeaoBeKa

Bhiiesere y bubauoreka [IOK
82 https://m.eds00.ru/863

OpraHU3MOB e6b72

Samura y bubmunoreka [IOK
83 https://m.eds00.ru/863

OpraHU3MOB e6b72

NMmyHHas
84 CHCTEeMa YeJIOBEKa. bubaunoreka [IOK
g5 Kumeunnk, kak https://m.eds00.ru/863

IJIaBHBIN OpraH e6b72

MMMYHUTETA

Paznpaxxumocts u bubmuotexa [IOK
86  perymsuus y https://m.edsoo.ru/863

OpraHu3MOB e6b72
87.  TymopambHas bu6mmoreka [IOK
88 https://m.eds00.ru/863

perynsius u

e6b72
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SHIOKpPUHHAs
cucreMa
KUBOTHBIX U

YyeJoBeKa
DopMbI bubmuotexa [IOK
89 | pasMHOXEHUS https://m.edsoo.ru/863
OpPraHu3MOB e6b72
MomoBoe bu6mmoreka [IOK
90 AAMHOSKCHIC https://m.eds00.ru/863
P e6b72
91 bubaunoreka I[IOK
92 Meiio3 https://m.edsoo.ru/863
e6b72
l'amertorenes.
O6pa3oBanue u
pa3BUTHE TOJIOBBIX
KJIETOK.
93. JlaGoparopHas bubauoreka [IOK
94 pabora «3yuenue 0.5 https://m.edsoo.ru/863
CTpOECHUA e6b72
MTOJIOBBIX KJIETOK
Ha FOTOBBIX
MHUKpoOIpenaparax
»
NunuBuayanbHOE
Y bu6moreka [IOK
pa3BUTHE
95 https://m.edsoo.ru/863
OpTraHU3MOB —
e8efe
OHTOTCHE3
3akaKka OpraHoB
N bubauoreka [IOK
96- | U TKaHeu u3
https://m.edsoo.ru/863
97  3apoabIIIEBbIX
e8efe
JIMCTKOB
Pocrt u pasButue
JKUBOTHBIX.
JlaboparopHas
pabora
bubaunoreka [IOK
«Br1siBICHNE
98 0.5 https://m.edso0o.ru/863
MIPU3HAKOB
e8efe
CXOJ/ICTBA
3apoJbILIEi
MMO3BOHOYHBIX
JKUBOTHBIX)»
PaszmHoxeHue u
bubmoteka [JOK
99-  pasBuTHE
. 0.5 https://m.eds00.ru/863
100  pacreHui.

JlaboparopHas

e8efe
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paborta «Ctpoenue
OpraHoB
Pa3MHOXKCHUS
BBICIIIUX
pacTeHuin»

Ucrtopus
CTaHOBJICHUS U

bubaunoreka [IOK

pe3yJIbTaToB
JTUTHOPUTHOTO

101 pasBuTHA https://m.edsoo.ru/863
TEHETUKHU KaK e8efe
HayKd
OcHoOBHbIE
MOHATHUS U
CHUMBOJIBI
TCHETUKH.
102 bu6mmoreka [IOK
JlaGoparopHas
- aGora 0.5 https://m.eds00.ru/863
103 P eSefe
«JIpo3oduna kak
00BEeKT
TCHETUYCCKUX
HCCIIEOBAHUIN
3aKOHOMEPHOCTH
HacJIeI0BaHUS
MIPU3HAKOB.
MonorubpuHoe
104  cKpelMBaHHUE. bubnuotexa [IOK
- [TpakTrueckas 0.5 https://m.edso0.ru/863
105 pabota "U3yuenue e8d78
pe3yJIbTaToB
MOHOTHOPHUAHOTO
CKpEIIUBAHUS Y
npo3oduisr”
[MuTonornueckue
bubmoreka [IOK
OCHOBBI
106 MOHOTGDHIHONO https://m.edsoo.ru/863
pH e8d78
CKpEITUBaAHUS
AHanmm3upyrouee
by bubaunoreka [IOK
CKpelIuBaHue.
107 Hertomioe https://m.edsoo.ru/863
€8d78
JIOMUHHPOBaHKE
Jurubpunnoe
CKpElLIUBaHUE.
108 bu6moreka [IOK
IIpakTrueckas
- aBora «VI3vieHIe 0.5 https://m.eds00.ru/863
109 P By e8d78
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CKpCIIUBAHHUA Y

Jp030(HITBD)
](;[:HT(?;IB(;FH%CKHe bu6mmoreka [IOK
110 https://m.eds00.ru/863
JTUTHOPHIHOTO e8d78
CKpeIIMBaHUS
111 CuemieHHOE bubaunoreka [IOK
- HaCJICIOBAaHUE https://m.edsoo.ru/863
112 mpuszHakoB e8d78
XpomocoMHast bubmuotexa [IOK
113 rteopus https://m.edsoo.ru/863
HACJICICTBCHHOCTH e8d78
bubaunoreka [IOK
114 | T'eneTuka moia https://m.eds00.ru/863
e8d78
I'enoTun kak bub6mmoreka [IOK
115 | nemocTHasd https://m.edsoo.ru/863
cucrema e8d78
T'eneTnueckuit
EZZ:E:;: bubauoreka [IOK
116 . https://m.edsoo.ru/863
pacTeHui, €878
JKMBOTHBIX U
YyelioBeKa
N3MeHunBOCTH bubmoreka [IOK
117  npusHakoB. Buael https://m.eds00.ru/863
N3MCHYNBOCTH e8d78
bubmoreka [IOK
118 Monuduxanuonna https://m.edsol(;l.ru/ 863
sl UBMEHYUBOCTD e8d78
Bapuanunonsslit
psan u
BapuallMOHHAas
KpuBasl.
JlaboparopHas
pabora
«Uccnenosanne bu6mmoreka [IOK
119 3aKOHOMEpHOCTEN 0.5 https://m.edso0.ru/863
MOTU(DUKAIMOHHO €8d78
1 UI3MEHYHBOCTH.
IToctpoenue
BapUaAILMOHHOTO
psina u
BapUallMOHHOMN
KPUBOW»
120 T'enorunuyeckas bu6mmoreka [IOK
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W3MEHYUBOCTb. https://m.eds00.ru/863

KomOuHaruBHas ¢8d78

M3MEHUYHUBOCTh

MyTranuonHnas

M3MEHUYHUBOCT.

[IpakTuueckas
121 bubaunoreka [IOK
- pabora «Myratun 0.5 https://m.eds00.ru/863
1 Y npo3oduibl (Ha €878

TOTOBBIX

MUKpOIpenaparax

)»

3aKOHOMEPHOCTHU

MYTallMOHHOTO bubnuoreka [IOK
123 mponecca. https://m.edso0.ru/863

OnureHeTyuka u e8d78

SIUTEHOMHMKA

['eneTuka

YeJIoBeKa.
124  IlpakTuueckas bubnuoreka [JOK
- pabora 0.5 https://m.edso0.ru/863
125 | «CocraBienue u e8d78

aHaju3

POJIOCIIOBHOMY

Mertoasl bu6mmoreka [IOK
126 | MEIUIIUHCKOM https://m.edso0.ru/863

TeHETUKU e8d78

3HaueHNE

MEIHUITMHCKOM

TCHETUKH B

IpeIOTBPAIIEHUH bubnnoreka [JOK
127 U STeueHIH https://m.edso0o.ru/863

e8d78

T€HETUYECKUX

3a0oneBaHui

YyeoBeKa

OcHOBHBIE

MTOHATHUS

CEJICKIIHH.

JlaboparopHas

pabota «/3yuenue bubmmorexa [IOK
128 coproB 0.5 https://m.edso00.ru/863

e8d78

KYJIBTYPHBIX

pacTEeHU U IOPOJ

JIOMAIITHUX

JKHUBOTHBIX)»
129 Metoasl 0.5 bu6moreka [IOK
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CEIIEKIIUOHHOMI https://m.edsoo.ru/863
paGoTEHL. 8d78
JlaGoparopHas
pabora «M3yuenue
METOJIOB CEICKIINHI
pacTeHuin»
JocTuxkeHus
CeJIeKIIUH
pacTeHuil u
bu6mmoreka [IOK
JKHUBOTHBIX.
130 MoaxTiteckas 1 https://m.eds00.ru/863
p e8d78
pabora
«IIpuBuBKa
pacTeHuin»
CoxpaneHnue,
U3y4eHUe U bubmuotrexa LIOK
131 upcHoib30BaHHE 1 https://m.edso00.ru/863
T€HETUYECKUX €9214
pecypcoB
buorexmonorus
KakK HayKa u
oTpacib
bu6mmoreka [IOK
MIPOM3BOJICTBA.
132 0 1 0.5 https://m.eds00.ru/863
paKkTHUYecKas 0214
pabota «/3yuenue
00BEKTOB
OHMOTEXHOJIOT UM
OcCHOBHEBIC
bu6mmoreka [IOK
HaTPaBJICHUS
133 . 1 https://m.eds00.ru/863
CHHTETHYECKOM
€9214
Ouonorun
XpOMOCOMHas U bubmuotexa [IOK
134 | reunas 1 https://m.edsoo.ru/863
UHKCHEePHS e9214
bubmoreka [IOK
Menuiackue
135 1 https://m.edso0o.ru/863
OMOTEXHOJIOTUU
€9214
Pe3epBHbIil ypoK.
IToBTOpEHue,
136 0000mIeHuE, 1
CHCTEeMaTH3aIus
3HaHUI
OBIIEE
KOJIMYECTBO
136 13.5
YACOBIIO

[TPOTPAMME
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11 KUIACC

N2
n/
n

Tema ypoka

OBOIIOIMOHHAS
teopus Y. lapsuna
JBHoKy1IHME CUIIBI
SBOIIOIMHI BHJIOB
no Y. dapBuny

KoaunyecTBO 4acoB

Bcer KoHTpoJibH

0 ble padoThI

IIpakTnyeck u3y4yeH

ue padoThl

Jlara

us

DJIEeKTPOHHbBIE
uudpoBbie
oOpa3oBarTeibH
ble pecypchl

boproa 3a
CyIlIECTBOBAaHHUE,
€CTECTBEHHBIN U
VCKYCCTBEHHBIN
oToop
dopMupoBaHue
CHHTETHYECKON
TEOPHUH 3BOJIOLIUU

Ortanel
SBOIIOIIMOHHOTO
npouecca:
MHUKPOIBOJIIOIHUS U
MaKpOAIBOJIOITHUS
IMonmynsuus —
3lIeMEeHTapHast
eIMHHIIA
SBOIIOIHHT

3aKkoH
TE€HETUYECKOTO
paBHOBecus JIk.
Xapnau, B.
Baitn6epra.
JlaboparopHas
pabora
«BpIsABIEHUE
W3MEHYUBOCTH Y
ocobeit 0HOTO
BHJIa»
DneMeHTapHbIe
(bakTopsl
SBOJTFOITAN

0.5

O¢pdexr

OCHOBATCJIA.




10

Opdexr

OyTBLIIOYHOTO
TOPJIBIIIKA
Murpanuu.
N3onsmn

MO YJISILINIA:
reorpadudeckas,
OHoJoruyecKkas

11

12

EcrecTBeHHbIM
oToop —
HaIIpaBJIAIOIUN
(dakTop IBOTIOIUU
[Tonosoii oT60p

13

[TpucnocobaeHHoc
Th OPraHU3MOB KaK
pe3yibrar
MUKPOIBOIIOIIH.
JlaboparopHas
pabora «3yuenue
apomMop$030B H
WIA0AJaN TN y
pacTeHuit u
YKUBOTHBIX)»

0.5

14

15

[Tpumepsl
OpUCIOCOOTIECHUH Y
OpPTraHU3MOB:
Mophosioruueckue,
¢buznonornyeckue,
OMOXMMHUYECKHE,
MIOBEJICHYECKHE.
JlaGoparopHas
pabota
«IIpucnocobnenus
OpPraHU3MOB U MX
OTHOCHTEJIbHAS
11eJ1eco00pa3HOCTh
»

Bupn, ero kpurepun
U CTPYKTYpa.
JlaGoparopHas
pabora
«CpaBHeHME BUIOB
o
MOP(OTIOTUIECKOM
y KpUTEPHUIO»

0.5

0.5




16

Crpykrypa BUja

17

18

Bunoo6pa3oBanue
KaK pe3yJbTar
MHUKPOIBOJIFOIMH
Cas13b
MHKPOJBOJIIOIUN 1
SMHUIEMUOIOTUH

19

20

Makpo3BoJIIOLIHS.
ITaneoHTOIOrMUECK
K€ METOMBI
U3y4YeHUs
SBOJIIOIINU
Buoreorpaduyecku
€ METO/bI
U3y4YeHUs
SBOJIIOLIMHU

21

OMOPHOTIOTHYECKU
€ U CPAaBHUTCIIbHO-
Mop(dooruuecKue
MCTOABI U3YUYCHUA
IBOJIIOLIUH

22

23

MonexyinspHo-
TEHETUYECKHUE,
OMOXUMHYECKUE U
MaTeMaTU4eCKue
METO/IbI U3yUEHUS
IBOJIIOIIUHT
Oo6uue
3aKOHOMEPHOCTH
IBOJIIOIIUHU

24

25

26

AnanTtuBHas
paauanusi.
HepaBHomepHOCTH
TEMIIOB 3BOJIFOLIUU
Hayunsie runore3bl
TIPOUCXOKICHHS
JKU3HU Ha 3emIie
[onayunsre
MPEICTABICHUS O
3apOXKICHUN
KU3HU

27

28

OCHOBHBIE dTaNbl
HEOPraHUYEeCKOU
SBOIIOIHH
I'mnore3nl




3apOXKICHHUS KU3HU

29

30

Ucropus 3emiu u
METOABI €€
U3Yy4YCHUSI.
JlaGoparopHas
pabora «M3y4yeHue
U OINHCaHue
HCKOIIaeMBbIX
OCTaTKOB JIPEBHUX
OpraHU3MOB)
HavaneHble sTarbl
OPraHU4eCcKOn
HBOJIIOITUHI

0.5

31

BOIIOLUSI
JyKapuoT

32

OcHOBHBIE 3TaIlbI
9BOJIOLIUU
PaCTUTEILHOTO
MUpA.
IIpakTnueckas
pabora «3yuenue
ocobOeHHoCTer
CTpOEHUs
pacTeHuil pa3HbIX
OTJIEIIOB»

0.5

33

34

35

OCHOBHBIE 3TaNbl
SBOJIFOIHU
YKUBOTHOTO MHpa
DBoIIONNA
JKMBOTHBIX.
IIpakTrueckas
pabota «/3yueHue
0COOCHHOCTEH
CTpOEHUs
MTO3BOHOYHBIX
JKUBOTHBIX)»
Pa3suTne xuzHn
Ha 3emJie 1o 3pam
U TiepuojiaM

0.5

36

37

MaccoBbie
BBIMUpaHUS —
DKOJIOTHYCCKHE
KPU3HUCHI
MIPOIILJIOTO
CoBpeMeHHBIN




38

DKOIOTUYECKUH
KPHU3HC, €TO
0COOEHHOCTH
CoBpemMeHHast
cucrema
OpraHUYeCKOTO
MIPOIILJIOTO

39

40

OcHoBHBIE
CHCTEeMaTHYCCKHUE
TPYyTIIBI
OpraHU3MOB
AHTpoImonorus —
HayKa O YeJIOBEKe

41

42

43

PazButune
MIPEICTABICHUH O
MIPOMCXOXKICHUHT
YyeJIoBeEKa

MecTo 4yenoBeKa B
CHCTEME
OpraHUYECKOTO
MUpa.
JlaGoparopHas
pabota «/3yuenue
0COOEHHOCTEN
CTPOEHHUS CKeJeTa
YelIoBEKa,
CBSI3aHHBIX C
MIPSIMOXOXKIICHUEM
JIBroKy1mye Cuitbl
aHTpOTIOTeHEe3a

0.5

44

45

46

CooTHoIIeHHE
OMOJIOTHYECKUX U
COLMAJIbHBIX
(baxTOpoB B
AHTPOIIOTEHE3e
OcHOBHBIE CTaIUH
aHTPOIIOTeHEe3a
ITaneorenernka u
MmaJeoOreHOMHUKaA

47

48

OBOIIOIUS
COBPEMEHHOTO
YyeJI0BeKa
Yenoseueckue
pachl.
[TpakTnueckas

0.5




49

pabora «3yuenue
IKOJIOTMYECKUX
ajganTtanun
YEJIOBEKa»
MexaucuurmHap
HbIE METO/IbI
AHTPOIIOJIOTUU

50

51

3apoxKaeHue u
Pa3BUTHE DKOJIOTUHU
MeTOoabI KOJIOTHH.
JlaGoparopHas
pabora «M3yuenue
METOJIOB
JKOJIOTHYECKHUX
HCCIIEN0BaHUIY

0.5

52

53

3HaueHne
DKOJIOTHYECKHUX
3HAHUN JUISA
YyeJIoBeKa
DKOJIOTHYECKUe
(baxTopbI

54

AOnoTHnyeckue
daktopsl. CBET Kak
SKOJIOTUYECKHUI
daxTop.
JlaGoparopHas
pabora
«BrIsIBIICHHE
MPUCTIOCOOTIEHUM
OpPTaHW3MOB K
BIIMSTHUIO CBETa»

0.5

55

56

AbGuoTnyeckue
baxTopsbI.
Temmeparypa Kak
AKOJOTUYECKUM
dakrop.
JlaboparopHas
pabora
«BrLsIBIIEHHE
npUcHocoOIeHni
OpraHU3MOB K
BIIASTHUIO
TEeMITepaTypb»
AOunoTtHnueckue
(bakTopsl.

0.5

0.5




57

58

BnaxxaocTth Kak
3KOJIOTHYECKHUI
daxrop.
JlaGoparopHas
pabora
«AHaTOMHYECKHIE
0COOEHHOCTH
pacTeHuit u3
Pa3HBIX MECT
oOHUTaHUS
Cpenbl oOuTaHus
OpraHU3MOB
buonornueckue
PUTMBI

59

60

61

62

63

64

65

JKusnennrie
dhopmbl
OpraHU3MOB
brnotnueckue
(baxTopbI
3Hauenue
OMOTHYECKUX
B3auUMOIEHCTBUN
IS
CYILIECTBOBAHUS
OpPTaHU3MOB B
cpene oOuTaHus
DKOJIOTHYECKHE
XapaKTePUCTHKHU
MOTTYJISIIAN
OcCHOBHEBIC
MOKa3aTenu
MOMYIALUU:
YUCIEHHOCTD,
IIOTHOCTD,
BO3pacTHas U
MIOJIOBAs CTPYKTYpa
OcCHOBHEBIE
MTOKa3aTeIn
MOMYIIALUU:
POXKITaEMOCTb,
MIPUPOCT, TEMIT
pocTa, CMEpTHOCTb,
MUTpAIIU
DKoJIOrH4ecKast
CTPYKTypa




MomyJrsanun

66

67

68

Jnnamuka
OIS U €€
peryssus
Kpussie pocra
YHUCIIEHHOCTH
MOIYJISALUY.
Kpusbie
BbDKHUBAHUS
DKoJyloruyeckas
HUINA BUJA.
JlaGoparopHas
pabora
«[Ipucnocobnenus
CEMSIH pacTeHuH K
pacceneHuio»

0.5

69

70

Bun kak cucrema
HONYJIALUN
3aKOHOMEPHOCTHU
MOBEJICHUS U
MUTPALUI
JKUBOTHBIX

71

Coo01ecTBo
OpPraHU3MOB —
OMOIIEHO3

72

73

DKocucTeMa Kak
OTKpBITasi CHCTEMA
Kpyrosopor
BEILIECTB U IIOTOK
DHEPIUU B
KOCHCTEME

74

75

76

OcHOBHBIE
MOKa3aTeau
YKOCHUCTEMBI
DKOJIOTHYECKHE
TTUPAMH/TBI
N3menenns
COo00IIeCTB —
CYKIIECCHH

77

78

[Ipuponnsie
HKOCUCTEMBI.
DKOCUCTEMBI 03€P
U peK. DKOCHUCTEMBI
MOpEN U OKEaHOB
IIpuponnsie




79

HKOCHCTEMBI.
DKOCHCTEMBI
TYHJIp, JIECOB,
CTeneH, IMyCThIHb
AHTpPOIIOT€HHBIE
9KOCHCTEMBI

80

81

82

&3

84

Yp6osKOCHCTEMBI.
[IpakTuueckas
pabora «M3yyeHue
Y OMHCAHUE
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTHU
dbopmMupoBaHus
OCHOBHBIX
B3aUMOIEHCTBUN
OpPraHU3MOB B
JKOCHCTEMaX
MexaHu3Mbl
BO3JICUCTBHUS
3arpsA3HEHUN
Pa3HBIX TUIIOB Ha
cyOOpraHu3MeHHO
M, OPTaHU3MEHHOM,
MOMYJIALIUOHHOM U
9KOCHCTEMHOM
YPOBHSIX
buocdepa —
oOuiernyiaHeTapHas
o0osiouka 3emMiu
Vuenue B. U.
Bepnanckoro o
ouocdepe

0.5

85

86

3aKOHOMEPHOCTH
CYIIECTBOBaHMS
ouochepsl
KpyroBopoTsl
BEIIIECTB U
OMOTEOXUMUYECKUE
IIUKITBI

87

88

30HaIBHOCTH
ounocdepsl.
OCHOBHEIC OHOMBI
CyIITu
YCcTONUnBOCTh
ouochepsl




&9

90

DKOJIOTHYECKHE
KPU3UCHI U UX
MIPUYHHBI
Bo3zgeiictBue
YyelIoBeKa Ha

ouochepy

91

92

93

94

AHTpPONOreHHOe
BO3IEHCTBUE HA
pacTUTENIbHBIN 1
JKUBOTHBIM MUP
OxpaHna npupozsl
OcHoBHbIE
TIPUHITAIIBI
YCTOMUYHBOIO
pa3BUTHUA
YeJIoBeuecTBa U
PUPOJIBI
Panunonansnoe
MIPUPOAOIIONIH30BAH
M€ U COXpaHEHHUE
01 OJI0rMYECKOro
pazHooOpa3zus
3emun

95

96

O0600611IEHNE TT0
TeEME
«MuxposBosronus
U €€ pe3ysbTaTb»
0O0001eHue 1Mo
TeMe
«Makpo3BoJronus
U e€ pe3yabTaTb»

97

98

O6o00611eHne 1o
TEME
«IIpoucxoxnenue
H pa3BUTHE )XU3HU
Ha 3emiie»
O0001enue 1Mo
TEMe
«IIpoucxoxnenue
4eJI0BeKa —
AQHTPOIIOTEHE3)

99

O06o06mieHuE 1Mo
TeMe «DKOIOTHUS —
Hayka o
B3aMMOOTHOIIICHUA




X OpraHHu3MOB»

100

101

O0o061ieHuE 110
Teme «OpraHu3mbl
U cpesia OOuTaHus»
O0o061ieHuE 110
TeEME «ODKOIOTHS
BHJOB U
TIOTTYJISILIA I

102

0O0001enue 1Mo
teme «brocdepa —
riobanbpHas
HKOCHUCTEMAY

OBILIEE
KOJIMYECTBO
YACOB T10
[IPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA3OBATEJIBHOI'O

MPOLIECCA

OBS3BATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YYHEHUKA

METOANUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

102

7.5
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