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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ydebHomy mpenmery "buonorus" (manee - Ouosiorusi) Ha
YpOBHE CpeaHero oluiero o0pazoBaHusi pa3paboraHa Ha ocHOBe DenepalbHOIO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit denepanuny,
OI'OC COO, Konuenuuu mnpenonaBanus ydyeOHoro mnpenmera «buonorus» u
OCHOBHBIX MOJOXEHUN (penepasibHON pabodeil mporpaMMbl BOCITUTaHUSI.

YueOnbiii npeamer «buonorus» yriayonénnoro ypoBHs usydenus (10-11
KJIACChl) SIBJISIETCSl OJIHUM W3 KOMIIOHEHTOB IMpeaMeTHON oOnactu «EcTecTBeHHO-
HayuHble mnpenmerb». CormacHo mnonoxenusm OIOC COO mnpoduibHbie
y4yeOHbI€ MPEIMEThI, U3ydaeMble Ha YIIIYOJIEHHOM YpPOBHE, SIBJISIOTCS CIIOCOOOM
muddepenimanun  o0yd4eHHS Ha YpPOBHE CpemHero oOmero oOpa3oBaHHS W
MPU3BaHbl O0ECHEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOLIUMM, CpPEAHUM
o01MM, cpeJHUM IpodheCCHOHANIBHBIM U BBICHIUM OOpa3zoBaHueM. B To xe Bpems
KOKIBIA W3 JTHX Y4YeOHBIX TMPEAMETOB JODKEH OBITh OPHEHTUPOBAH Ha
IPUOPUTETHOE pEILIEHUE O0Opa30BaTENbHBIX, BOCHHUTATEIbHBIX M Pa3BUBAIOLIUX
3a/a4, CBSA3aHHBIX C NpodOopHEHTAMEl OOyYaromMXCd M CTHUMYJIMPOBAHHEM
MHTEpeca K KOHKPETHOM 00JIaCTW Hay4yHOrO 3HAHUS, CBSI3AHHOIO C OWOJIOTHEH,
MEIULIMHOW, SKOJIOTUEN, TICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Iporpamma no yueOHOMy mpeaMery "buonorusa" na€r mpencraBlieHHE O
eI W 3ajJadax u3ydeHusi ydyeOHoro mnpeamera «buonorus» Ha yriayOiaéHHOM
YpOBHE, omnpeensieT 00s3aTenbHoe (MHBApUAHTHOE) MIPEIMETHOE CO/IEpyKaHKE, €ro
CTPYKTYpPUpOBaHHWE MO paszjiesaM M TeMaM, paclipeielieHue Mo Kjaccam,
PEKOMEHIYET IOCJIE0BATeIbHOCTh M3Y4YEHHUsS Y4eOHOTro MaTepuana ¢ y4E€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM Y4eOHOro mpolecca,
BO3PACTHBIX ocoOeHHOcTel oOywatonuxcsi. B mporpamme mno Ouonoruu
pealii30BaH MPUHLUIN NPEEeMCTBEHHOCTH C H3yYEHHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero  oOpa3oBaHus, Omaromapss 4YeMy IpPOCMAaTpUBAETCS
HAIpaBJIEHHOCTh Ha TMOCJEAYIOIIEe pa3BUTHE OWOJIOTHYECKHX  3HAHHMH,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHME €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
AKOJIOTMYECKOr0 MBIIUIEHUS, TMPEACTaBICHU O 370pOBOM 00pasze >KU3HU, Ha
BOCIIUTAHUE OEpeKHOro OTHOILEHUS K OKpyKaroleil mnpupoaHoit cpene. B
MporpaMMe Mo OWOJIOTMM TakKe IMOKa3aHbl BO3MOXHOCTH Y4YEOHOro Mpeamera
«buonorusi» B peamuzauun TpeboBanuit PIOC COO k mNIAHUPYEMBIM
JUYHOCTHBIM, METalpeJAMETHBIM U IMpPEIMETHBIM pe3ylbTaTaM oOOydeHus U B
(opMUpOBaHUU OCHOBHBIX BHJOB Y4YEOHO-TIO3HABATEILHOW  JI€ATEIBbHOCTH
o0y4arolmmxcs MO OCBOCHHUIO COAEpKAHMSI OMOJIOTMYECKOro oOpa3oBaHHsA Ha
YPOBHE Cpe/IHEro 00111ero 00pa3oBaHUsI.



VYu4eOHnbIii npenmer «buonorus» Ha ypoBHE CpeAaHEro oOuiero oopa3zoBaHMs
3aBeplIaeT OHoJorMueckoe oOpa3oBaHME B IIKOJIE W OPUEHTUPOBAH Ha
paciipeHue U yriayoJieHue 3HaHui O0OydaromMXcs O JKUBOW MPUPOAE, OCHOBAX
MOJIEKYJIIDHOW M KJIETOYHON OHOJOrMH, 3MOpPUOJIOTMM W OHOJOTMM pPa3BUTHS,
TE€HETUKHU, CENEKIUU, OMOTEXHOJOTUH, IBOJIOLIMOHHOTO YYEHHUS U SKOJIOTUH.

N3ydenne yueOHoro mpeamera «buonorus» Ha yriiyOJIGHHOM YPOBHE
OPUEHTUPOBAHO HA MOATOTOBKY OOYYAIOUIMXCA K IMOCJEAYIOIIEMY MOJIY4YEHUIO
OMOJIOTMYECKOTO  O0pa3oBaHMsi B  By3aX M OpraHU3alUsIX  CPEIHEro
npodeccruoHanbHOro oopasoBanusa. OCHOBY €ro COJAEpKaHUsl COCTABIAET CUCTEMa
OMOJIOTMYECKUX  3HAHUM, TMONYYEHHBIX TMPU U3YYEHUH  OO0y4arOoIUMHUCS
COOTBETCTBYIOILIMX CHCTEMATHYECKUX PA3IEIIOB OMOJOTMU HAa YPOBHE OCHOBHOI'O
obmero obpazoBanusa, B 10—11 kmaccax 3Tu 3HAHUS MOMy4arOT pa3BuUTHE. Tak,
pacliupeHbl W yrayOneHbl OHMOJIOTMYECKHE 3HAaHUS O PpACTEHUSAX, MKUBOTHBIX,
rpubax, OakTepHsX, OpraHW3Me 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSX KHU3HHU,
JIOTIOJIHUTENILHO BKIIOUEHBI OMOJIOIMYECKUE CBEACHUS TPUKIIAJHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIE MOYKHO HCIIOJIb30BaTh KaK OPUEHTHUPBI ISl MOCIEAYIOIIErO
BbIOOpa mpodeccun. Bo3moxHa Takke WHTErpanus OUOJIOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMHU 3HAHUSIMH, MOJTYYEHHBIMH OOYYArOIIUMHCS MpPHU H3yYEHHUH
(U3HUKU, XUMHUH, Teorpapuu U MaTEMATHUKHU.

CtpykTypa mnporpamMmbl 1o ydeOHOMY mpeamery "buosorus" otpaxkaer
CUCTEMHO-YPOBHEBBIM M 3BOJIOLUMOHHBI MOAXOAbl K HW3YYEHUIO OHOJOTHH.
CornacHo UM, U3y4aroTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE IS KUBBIX
CUCTEM Pa3HOI'0 YPOBHSI OpraHU3aLMH, 3BOJIOLUHA OPraHMYECKOIO0 MUpa Ha 3eMIle,
COXpaHEeHHUs OHMOJIOTMYECKOro paszHooOpasust TutaHetol. Tak, B 10 kiacce
U3y4aloTCsS OCHOBBI MOJIEKYJISPHOM M KJIETOYHON OWOIOrMu, SMOpPUOJIOTHH U
OMOJIOrMM PAa3BUTHUS, TEHETUKU U CEJIEKUUHU, OMOTEXHOJIOIMM U CHUHTETHYECKOU
OMONIOTHY, AKTyATM3UPYIOTCS 3HAHUSA OOydJarommxcs Mo OOTaHWKE, 300JI0THH,
aHatoMuu, Qu3uoigoruu uyenoBeka. B 11 kmacce W3ydaroTCsl 3BONIOLMOHHOE
y4€HHE, OCHOBBI KOJIOTUHU U YUeHHE 0 Ouocdepe.

YueOublii mnpeamer  «buomorus» mpus3BaH =~ 00ECHEUUTH  OCBOCHHUE
00y4aroUMMuUCs: OMOJIOTMYECKUX TEOPUI U 3aKOHOB, UJIEH, IPUHILIUIIOB U MPaBUIL,
JeKaIINX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOrooOpazuh M OCOOCHHOCTSX KJIETKH, OpraHu3Ma, MOIYJIALHH,
OMOLIEHO3a, 9KOCUCTEMBI, O BBINAIOIIUXCA HAYYHBIX JIOCTUKEHUSX, COBPEMEHHBIX
UCCIIEIOBAaHUAX B OMOJIOTMH, MIPUKJIAIHBIX ACTIEKTaX OMOJOTMYeCKUX 3HaHuu. J{iis
pa3BUTHS U TOJJAEpPKAHUS HHTepeca OOydaroIIMXCcsi K OHOJOTMM Hapsay co
3HAYUTEIBHBIM 00BEMOM TEOPETUUYECKOr0 Marepuaja B COACPKAHUM MPOTrpaMMBbl
o OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJIEHUS U Pa3BUTHUS



TOM WM WHOW o0nacTu OWMOJOTMH, BKJIAJIOM OTEYECTBEHHBIX M 3apyOeKHBIX
y4EHBIX B pEIICHUE BAXHEHIITNX OMOIIOTUYECKUX U HKOJIOTMYECKUX TTPOOIIEM.

Lenp n3yuenus ydebHoro npeamera «buomorus» Ha yriyOaéHHOM ypOBHE —
OBJIQJICHUE  OOYYAIOIUMHCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJIHHOM
OpraHM3allid JKUBBIX CHCTEM pAa3HOIO paHra W TNPUOOPETCHHE YMCHHM
UCIIOJIb30BaTh ATU 3HaHUS B (DOPMHUPOBAHUU MHTEpEca K OMpefeiaEHHONW 001acTH
npodecCUOHANTBHON JACSATENbHOCTH, CBA3aHHOW C OWOJOTHEH, WX K BBIOOPY
y4eOHOr0 3aBEICHUS JIsl TTPOJIOJDKEHHST OMOJIOTMYECKOT0 00pa30BaHMUs.

JlocTikeHne 1enuM  u3ydeHus ydeOHoro mipenmera «buomnorus» Ha
yrIIyOJIEHHOM ypOBHE 00€CTICUNBACTCS PEIICHUEM CIICAYIOIINX 3a1ay:

OCBOCHHE OOYYAIOIIMMUCS CUCTEMBbI OMOJIOTUYECKHX 3HAHWUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPHUSX, KOHIICTIIHIX, TUTIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX H
IPaBUJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHHUM, MHOTO00Opa3uM U OCOOEHHOCTSIX OHMOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHu3M, MONyJsilus, BUJ, OMOreoleHos3, ouocdepa); 0 BEIAAIOMINXCA OTKPHITHIX
Y COBPEMEHHBIX MCCIICIOBAHUSAX B OMOJIOTHH;

O3HAaKOMJICHHE OOYYAIOIIMXCA C METOJAaMH IIO3HAHMS JKUBOW IPHUPOIBI:
UCCJIEIOBATEIbCKUMHA ~ METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYISIpHOM W
KJIETOYHOM OHMOJIOTMH, SMOPHOJIOrMM W OHOJIOTUM pa3BUTHUS, TEHETUKU U
CEJICKIINU, OWOTEXHOJOTHU ¢ CHUHTETUYECKOW OWOJIOTHH, TMaJeOHTOJIOTHH,
DKOJOTHH);  METOJAaMH  CaMOCTOSITEIBHOTO  TIPOBEJACHUS  OMOJOTHYECKHUX
UCCleIoBaHU B Jjabopatropuu W B mpupoje (HaOIOJaeHue, H3MEpEeHHeE,
AKCIIEPUMEHT, MOJICIIMPOBAHHE);

OBIIaZIcHUE OOYYAIOIIMMHUCS yMEHHSIMHU: CaMOCTOSTEILHO  HaXOJIWTh,
aHATM3UPOBATh W UCIOJB30BaTh OWOJIOTMYECKYI0 HH(POPMAIIHIO; TOJH30BATHCS
OMOJIOTUYECKON TEPMUHOJIIOTME W CHUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY
pa3BUTHEM OHWOJOTUM ¥ COIHAIBHO-)KOHOMUYECKUMH U  DKOJOTHYECKUMU
mpo0jieMaMu 4YeJIOBEYeCTBa; OIEHWBATH IOCIEICTBHUS CBOCH IEATEIHHOCTU TIO
OTHONIICHUIO K OKPYXaIoIled NPUPOAHON cpefe, COOCTBEHHOMY 3J0pPOBBIO H
3I0POBBIO  OKPYXKAIOUIUMX  JIIOJEH; OOOCHOBBIBATH U  COOJIIOAATH  MEphI
npoUIakTUKU UHGEKIMOHHBIX 3a00JIeBaHUM, MpaBUiia MOBEICHUS B MPUPOJE U
oOecrieueHusi 0€30MaCHOCTH COOCTBEHHOM >KM3HENEATENbHOCTH B UPE3BbIUAMHBIX
CUTyallUsIX ~ MPUPOJHOTO W  TEXHOTEHHOTO XapakTepa; XapaKTepH30BaTh
COBPEMEHHbBIC HAYUHBIE OTKPBITHS B 00J1aCTH OMOJIOTUY;

pa3BUTHE Y O0YUYAIOIINXCS MHTEIUICKTYaTbHBIX U TBOPYECKHX CITOCOOHOCTEH
B TIpPOIIECCe 3HAKOMCTBAa C BBIJAIONIMMHUCS OTKPBITHSIMA W COBPEMEHHBIMH
UCCJICIOBAaHUSAMHU B OWOJIOTUM, pEIIaeMbIMU €l MpoOJieMaMHu, METOHO0JIOTUEH
OHMOIOTUYECKOTO M CCTICIOBAHMS, IIPOBEICHHUSI AKCIIEPUMEHTATBHBIX



UCCJIEIOBAaHUMN, pellieHNs OMOJIOTMYECKHUX 3aJlay, MOJIETMPOBAHUS OUOJIOTMUYECKUX
00BEKTOB U MPOLIECCOB;

BOCIIUTaHUE y 00YJarONIMXCs [IEHHOCTHOTO OTHOIICHUS K KUBOW MPHUPOJIC B
IIEJIOM U K OTJIEJbHBIM €€ 00bEeKTaM U SIBJICHUSIM; (POPMUPOBAHUE IKOJIOTHUECKOM,
TCHETHYECKOW TPaMOTHOCTH, OOIIEH KyJIbTyphl TIOBEACHUS B TPHUPOJIE;
MHTETpaIlii €CTECTBEHHO-HAYYHBIX 3HAHMI;

npuoOpeTeHne  OOy4aIOIMMHKCS ~ KOMIIETEHTHOCTH B PallMOHAJIHLHOM
IPUPOIONOJIb30BAaHUHU (COONIOZICHUE TMpaBUJl TOBEACHHUS B MPUPOJIE, OXPaHbI
BHJIOB, SKOCHCTEM, OHMOC(hephl), COXpaHECHUHU COOCTBEHHOT'O 3/I0POBBS M 3JI0POBbBS
OKpY)KalIUX  Jrojed  (coOmomeHuss Mep NpoPUIaKTUKU — 3a00JIeBaHUM,
oOecriedeHue OE30MACHOCTH IKU3HENEATCTLHOCTH B YPE3BBIYAWHBIX CHUTYAIHSIX
MPUPOAHOTO W  TEXHOTEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BAHMUS
OMOJIOTMYECKUX 3HAHUN U YMEHUI B TOBCETHEBHOM JKU3HU;

CO3JaHH€  YCIOBUM  JUI1  OCO3HAaHHOIO  BbIOOpa  00YYarOIIMMUCS
WHIUBUTyaTbHOM o0Opa3zoBaTenbHOU TPaeKTOPHH, CIOCOOCTBYIONIEH
MOCTEeNYIONIEMY MPOPECCHOHATBHOMY CaMOOMNPEICICHNUI0, B COOTBETCTBHH C
WHIWBHUIYAJIbHEIMH HHTEPECAMH M TIOTPEOHOCTSIMH PETHOHA.

OO61ee YncI0 YacoB, OTBEJEHHBIX HAa M3YUYECHHUE OWOJIOTHMU Ha YriayOJIeHHOM
ypOBHE cpeaHero oomero oopazopanms, coctaBisieT 204 gaca: B 10 xmacce — 102
yaca (3 gaca B Hezeno), B 11 kiacce — 102 yaca (3 yaca B Hezielo).

OT6op OpraHu3alMOHHBIX (OPM, METOIOB U CPEIACTB O0ydeHHsSI OUOJIOTUU
OCYIIECTBIISIETCS ¢ YYETOM CHEIU(UKH €ro COoAep>KaHWs M HAMpaBICHHOCTH Ha
IPOJODKCHUE  OWOJIOTHYECKOTO 00pa3oBaHUST B OPraHU3alUsIX CPEIHEro
po(ecCHOHATBHOTO U BBICIIETO O0pa30BaHUSI.

OO0s3aTebHBIM YCIOBUEM MPU OOYICHUHN OMOJIOTUY HA YIITyOJIEHHOM YpOBHE
ABJIETCA MPOBEJEHUE JTa0OpPATOPHBIX M MpaKTUUYEeCKUX paboT. Takxke ydactue
O0OyJaroMMXCsS B BBITOJTHCHUM TPOEKTHBIX U YU4€OHO-MCCIIENOBATEILCKUX PadoT,
TEMaTUKa KOTOPBIX  OMNPEACNACTCS  yYUTEIeM Ha OCHOBE  WMEIOIIUXCS
MaTepUATbHO-TEXHUYECKUX PECYPCOB M MECTHBIX MPUPOJIHBIX YCIOBUM.



COJEP)KXAHUE OBYUYEHUA
10 KVIACC

CopepxaHue mporpaMMbl, BBIJEICHHOE KYPCUBOM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHo utoropoit arrecranuu (I'MA).

Tema 1. buosiorusi kKak Hayka

CoBpeMeHHasi Ouoorusl — KOMIUIEKCHasi Hayka. KpaTkas uctopus pa3BUTHS
Owonoruu.  buomornmueckue  HAyKM M H3y4aeMble  MMHU  MPOOJIEMBI.
dyHIaMeHTalbHbIE, TPUKIAJAHBIE W TIOMCKOBBIE Hay4YHbIE WCCICAOBAaHUS B
Oouomorumu.

3HadueHre OMOJOruu B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kaptuHbl Mupa. I[Ipodeccun, cBsizanHple ¢ Owosorueil. 3HaueHWe OWOJOTUU B
MPaKTUYECKON JEeATENbHOCTH YEJOBEKAa: MEIUILIMHE, CEJIbCKOM XO3SICTBE,
MPOMBILIJIEHHOCTH, OXPaHE MIPUPOJIBI.

JleMoHCcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapBuH,
V. I'apgeit, I'. Mengens, B. 1. Bepunanckuii, 1. I1. I1laBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, @. Kpuxk, /. K. benses.

Tabmuier u cxembl: «CBS3b OWOJOTHMU C JAPYrMMH Haykammy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cMCTEMbI U X U3y4YeHHE

JKuBble cuctemMbl Kak MpeaMer u3ydeHus Owuojorur. CBONCTBA IKUBBIX
CUCTEM: €JMHCTBO XHMHUYECKOTO COCTaBa, MAUCKPETHOCTb M IIEJIOCTHOCTD,
CIIOXHOCTh M YIOPAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHU3allUs,
CaMOBOCIIPOU3BEACHUE, PA3IPAKUMOCTD, U3MEHUYUBOCTh, POCT U PA3BUTHE.

YPpOBHM OpraHM3alid JKUBBIX CHCTEM: MOJIEKYJSIPHBIM, KIJIETOYHBIM,
TKaHEBBIH, OpraHU3MEHHBIN, MO YJISIIUOHHO -BUI0BOM, DKOCUCTEMHBIN
(buoreonieHoTHuecKkuii), Ounocdepupiii. Ilporieccrl, mpoucxoasue B KUBBIX
cuctemax. OCHOBHBIC TpU3HAKKA XKWUBOTO. JKW3HB Kak ¢opMma CYIIECTBOBAHUS
Marepuu. Haykn, n3ydaronuye xuBble CHCTEMBI Ha Pa3HbIX YPOBHSAX OpraHU3alUU.

N3ydyenue kxuBbIX cucteM. Metoasl Ouosiornueckord Hayku. HaOmonenue,
U3MEPEHUE, IKCIIEPUMEHT, CUCTEMATH3allUsl, MeTaaHanu3. [loHsTHE 0 3aBUCHMON U
HE3aBUCUMOW mnepemMeHHOM. [lnanupoBanme »dkcnepuMeHnTa. IlocranoBka w
npoBepka rumnore3. Hynesas rumnotes3a. [loHsiTie BBIOOPKM M €€ TOCTOBEPHOCTD.
Pa3bpoc B Oumonorumueckux gaHHbIX. OIlEHKAa JOCTOBEPHOCTH TMOJYYCHHBIX
pe3yabTaroB. [IpuyuHBI UCKaXKEHUS PE3yNbTaTOB JKcrepumeHTa. [loHsiTHe
CTaTUCTUYECKOTO TECTA.

JlemoHcTpanuu



Tabmuipt 1 cxembl: «OCHOBHBIE TpHU3HAKU KU3HW», «buonornyeckue
cucTemMbl», «CBOICTBAa JKMBOW MaTrepum», «YPOBHM OPraHU3alMM >KUBOH
npupoap», «CTpoeHue KUBOTHOM KIETKW», «TKaHM KUBOTHBIX», «CHCTEMBI
OpraHoOB 4YEJIOBEYECKOr0 OpraHusmay», «buoreonenos», «buocdepar», «MeToasl
U3YYEHUsI )KUBON TTPUPOIBI».

O6opynoBanue:  jabopaTopHoe  O0OpydOBaHHWE I IPOBEICHUS
HaAOJII0ICHU, U3MEPEHUI, IKCTIEPUMEHTOB.

IIpakTtuyeckas padora «lcmonp3oBaHME pA3IUYHBIX METOAOB IIpU
W3YYEHUH KUBBIX CUCTEM.

Tema 3. buosiorusi KjieTKku

Krnetka — cTpykTypHO-QYHKIIMOHANbHAS €IWHHIA KUBOTO. Mcropus
oTkpeITuA KieTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHBIE TOJIOKEHHUS COBPEMEHHOM KJIETOYHOMN
TEOPHH.

Metonbl  MOJIEKYJSIPHOM W KJIETOYHOM  OWOJIOTMM:  MHMKPOCKOIIHUS,
xpomarorpadusi, 37eKTpodope3, METOJ MEUEHBIX aTOMOB, auddepeHIHaIbHOE
LHEHTPU(PYTUPOBAaHUE, KYJIbTUBUPOBAHUE KIETOK. HM3yuenue ¢hukcuposanmvix
K1emok. DIEKTpoHHass MUKpockonusi. Koughokanvnasa mukpockonus. Bumanvroe
(npusicuszHenHoe) uzyyenue Kiemox.

JlemoHcTpanuun

IToptpersr: P. I'yk, A. Jleenryk, T. [lIBann, M. lllneitnen, P. Bupxos, K. M.
bap.

Tabmumer u cxembl: «CBETOBOM MHKPOCKOID», «IJIEKTPOHHBIA MUKPOCKOI,
«HcTopust pa3BUTHS METOAOB MUKPOCKOITHI.

OObopynoBaHue: CBETOBOM MHUKPOCKOI, MHUKPOIpENaparbl pacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

IIpakTuueckass paGora «l3yueHne MeTONOB KJIETOYHOM OWOJIOTHUHU
(xpomarorpadus, amekTpodopes, muddepeHnHaATEHOE MNEHTPU(YTHpOBaHUE,
[TLIP)».

Tema 4. Xumunueckass OpraHu3anms KJIeTKH

XUMUYECKUN COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPaMUKPOIJIEMEHTHI.
Boma m €€ ponp Kak pacTBOpPHUTENS, PEAarcHTd, y4acTHE B CTPYKTYPUPOBAHUU
KJIETKH, TEIUIOPEryJsiuu. MuHepanbHble BEIIeCTBa KIJIETKH, WX OMOJIOrHYecKas
poiib. Poiib KATHOHOB M aHUOHOB B KIIETKE.

Opranvnueckue BellecTBa KIETKH. buonornueckne mnoauMepsl. bernku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTypbl O0enkoBoil Monekysnbl. [lepBuunas
CTpyKTypa Oenka, MenTuaHas CBs3b. BTopuuHas, TpeTWyHas, 4YeTBEpTUUYHAsS
cTpyktypbl. Jlenarypauus. CpoiictBa OenkoB. Knaccudukauuss — OeiakoB.
buonornyeckue ¢pyHkiuu 0enkos. [lpuonsi.



VYrneBonbl. MoHOCaxapuabl, TUCAXapUIbl, OJUTOCAXAPUJIBI U TIOJUCAXAPHIBL.
O6mmii mmaH crpoeHus U (UBUKO-XMMHUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornueckue GpyHKIUH YIrIIE€BOJOB.

Jlunuaet. T'uapodunsuo-ruapodobHbie cBoiicTBa. Kiaccuduxaius JIunuios.
Tpurmuuepuasl, Qochoaunuabl, BOCKH, CTepouabl. buonormueckue QyHKIMH
munuaoB. O01Me cBoMcTBa OMOJIOrMYSCKUX MEMOPaH — TEKYYECTh, CIIOCOOHOCTH K
CaMO03aMbIKaHUIO, TTOJIYTPOHUIIAEMOCTb.

Hyxnennosie kucnorel. [JHK n PHK. CrpoeHune HYKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpunnun xomruiementapuHoctu. [IpaBunmo Yapradda. Ctpykrypa
JIHK — nBoitnas cniupaib. MectoHaxoxaenue u ouosnorndyeckue ¢pynkiuu JJHK.
Buner PHK. ®yuknnu PHK B kitetke.

Crpoenne momekynsl AT®. Makpospruueckue cBsizu B Monekyine ATO.
buonornueckue pynkiuu AT®. BoccraHoBIEHHBIE TIEPEHOCUNKU, UX (QYHKIIMHU B
Kietke. /lpyeue wyxneosuompugocghamer (HT®). CexBennpoBanme JIHK.
Memoouvl cenomuxu, mpancKpunmoMuKuy, npomeoMuKuU.

CtpykTypHas OuoyoTHs: OMOXUMHUYECKUE U OMO(DU3NICCKUE HCCIICTOBAHUS
cocTaBa W MPOCTPAHCTBEHHOM CTPYKTYpbl Ouomosiekyn. Mooenuposanue
CMPYKMypsl U QYHKYUU OUOMONEKVI U UX KOMNIeKco8. KomnbromepHhblii Ousaiin u
opeanuyeckuu cunmes OUOMOLEKYI U UX HENPUPOOHBIX AHANO208.

JlemoHcTpanuun

[Toptpetsr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yunkunc, P. ®panknun,
®. Conrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHue XMMHYECKUX JJIEMEHTOB B HEXKUBOU
npupone», «PacnpeneneHne XuMHUUECKUX 3JIEMEHTOB B )KMBOU MPUPOIE.

Tabmumer 1 cxembl: «llepuonuueckas Tabiuila XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHue MoJeKyJbl BoAbl», «BemiectBa B cocraBe OpraHu3moB», «CTpoeHHE
MOJIEKYJIbl Oenika», «CTpyKTypbl OENKOBOW MOJEKYJbD», «CTpOEHHE MOJEKYI
yriaeBoJoB», «CTpoeHue MOJEKya JunujaoB», «HyKIEeMHOBBIE KHUCIOTHIY,
«Ctpoenue monexkynsl ATDO».

O6opynoBaHue: XUMUYECKas 1Mocyia 1 000pyaoBaHUE.

JladopaTopHas padora «OOHapyxeHHe OEJIKOB C MOMOIIbI0 KaUeCTBEHHBIX
peaKkun.

JlaboparopHass  pabGora  «lccnemoBaHue — HYKIIEMHOBBIX  KHUCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPraHU3MOBY.

Tema 5. CTpoeHue 1 pyHKIMHU KJICTKH

Tunbel KJIETOK: JyKapuoTHYEeCKass U mpokapuorudeckas. CTpyKTypHO-
(G yHKIIMOHAIBbHBIE 00Pa30BAHMS KIIETKU.



CrtpoeHue npokapruoTuueckon kietku. Kinerounas crenka OakTepuii U apxeu.
Oco0eHHOCTH CTpoeHUsI TeTepoTpodHON U aBTOTPO(PHON MPOKAPHUOTHUECKHUX
KJIETOK. MeCTO U pojib IPOKapuoT B OMOLIEH03aX.

Crpoenne U (G YHKIIMOHUPOBAHUE JYKapUOTHYECKON KJIETKH.
[Inazmarnyeckas wmemOpana (mnazmanemma). CTpykTypa IJIa3MaTHyeCKON
MeMOpaHbl. TpaHCHIOPT BEIIECTB Yepe3 MIa3MAaTUYECKYyI0 MeMOpaHy: MacCUBHBIN
(muddysus, obneru€nnas auddy3usi), aKTUBHBIA (TIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcrnopT). Ilomynponuriaemocts meMOpanbl. Pabota HaTpuii-
KaJMEeBOro Hacoca. DHJOLMTO3: MUHOLUTO3, (aronuto3. Dk301uTo3. Kierounas
creHka. CTpykTypa u QYHKIHMH KJIETOYHOU CTEHKH pacTEHUM, rpuOOB.

Huronnazma. [uto3zons. [lutockener. JIBuxkeHune nuromiazMbl. OpraHouabl
kiaeTku. OpHoMeMOpaHHbIE OpraHOMIBl KIETKU: SHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapat T'onblku, JTU30COMBI, UX CTpoeHHE U (GYHKUUU. B3aumocBs3b
OJTHOMEMOpPaHHBIX OPraHouI0B KieTku. CTpoeHHe TPaHyJISIPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxos ¢ IIIC. Cunrte3 pacTBOpuUMbIX OenkoB. CuUHTE3
KJIETOYHBIX ~ MeMmOpaH. [mamkuii  (arpaHynasipHBIA) — 3HIOIIA3MATUYECKUIN
petukynym. CekperopHas pyHkius anmnapara ['onbmxu. Moougurkayusa 6enkos 6
annapame [onvooxcu. Copmuposka 6enxkos 6 annapame Ionvoocu. Tpancnopt
BEILIECTB B KJIeTKE. Bakyonu pacturenbHbIX KieTOK. Kinerounsiit cok. Typrop.

[losryaBTOHOMHBIE ~ OpPraHOMABl  KJIETKH:  MHUTOXOHJPHM,  IJIACTHJBIL.
Ipoucxoorcoenue mumoxonopuit u naacmud. Cumouozenes (K.C. Mepesckosckuii,
JI. Mapaynuc). CtpoeHne U (QyHKUMH MHUTOXOHApUN M muactui. llepBuunsble,
BTOPUYHBIE W CIIOKHbIE  TUIACTUABI  (POTOCHUHTE3UPYIOUIMX  DYKapHOT.
XJIOpPOIUIACTHI, XPOMOILIACTHI, JEUKOIUIACTHI BBICIIUX PACTEHUM.

HememOpannbie opranounnbl kieTku CTpoeHue M (YHKIIUH HEMEMOpPaHHBIX
OpraHOMI0B KJICTKH. Pu6ocomel. IIpomesxcymounvie Gunamenmeoi.
MuxkpodunameHTsl. Axkmunogvle Mukpoghuiamenmol. MBIIIEUHBIE  KIIETKU.
Axmunogvlie KOMNOHeHmbl HemblueyHblx Kiemok. Mukporpyoouku. Ketounsiii
neHtp. CrpoeHue U JBWKEHUE JKTYTUKOB U pecHUYEK. MHUKPOTPyOOUKH
nuTorasmel. LlenTpuons. benku, accoyuuposanHvle ¢ MUKpo@uUIaMeHMAamu U
muxpompyboukamu. MomopHnvle 6enxu.

Anpo. O6onouka sipa, XpOMAaTHH, KapUOIUIa3Ma, SAPBINIKU, UX CTPOCHUE U
¢yakuuu. SnepHblii OenkoBbli Marpukc. IIpocTpaHCTBEHHOE pacmooKEHUE
XpOMOCOM B HHTephazHOM siape. Iyxpomamun u cemepoxpomamun. benku
XpOMaThUHa — TUCTOHBL. /J{uHamuxa s0epHou 000104Kku 6 Mmumo3se. oepnulil
Mmpancnopm.

Krnerounsle BkimoueHus. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK 3YKapUOT
(pacTUTENbHOM, Y)KUBOTHOM, TPUOHOM).

JlemoHcTpanumn



[Toprpersrl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuubr n cxembl: «CTpo€HHE 3YKApHUOTHYECKOW KIEeTKW», «CTpoeHue
KUBOTHOM  KJIeTKW», «CTpoeHne  pacTuTenbHOM — KIeTKm»,  «CTpoeHue
MUTOXOHAPUN», «A1po», «CTpOEeHHE MPOKAPHOTUIECKON KIETKI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKPOIpPENaparbl PAacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpONpenapaThl 0aKTepHabHbIX KIETOK.

JlaGopaTtopHas pabora «l3yuyeHne CTpOEHUS KIETOK  Pa3IMYHbBIX
OpPraHU3MOBY.

IIpakTnyeckas padora «/3yuenne cBONCTB KIETOYHOW MEMOpaHBD».

JlabopaTopnas padora «JVccienoBaHue Iia3mMolid3a W JAEMiIa3Molid3a B
PACTUTENIbHBIX KIETKAX.

IIpakTnueckas  padora  «/3ydyeHne  ABMKEHUS  LUTOIUIAa3Mbl B
PACTUTEIBHBIX KIETKAX).

Tema 6. O0MeH BewlecTB U NPpeBpallieHHE YJHEPIrUU B KIEeTKe

AcCUMMIIALINS U AUCCUMUJISIIUS — JIBE€ CTOPOHBI MeTabomm3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TeTEpOTPOdHBIN. YdacThe KHUCIOpPoJa B OOMEHHBIX
mpoueccax. OJHepreTudeckoe obOecrniedeHne KieTku: mnpeBpanieHne ATD B
OoOMeHHBIX mporeccax. @DOepMEHTATUBHBIA XapakTep peakuuid KIETOYHOIro
Metabonuzma. DepMeHTBI, HUX CTPOCHHE, CBOMCTBA W MEXAaHU3M JICUCTBUSI.
Kodepmentsl. OTnnuust GepMEHTOB OT HEOPraHWYECKUX KaTaau3aTopoB. bemku-
aKTUBATOPbl M OEJIKU-MHTHOUTOpPBI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTAaTUBHBIX
peaxiuii OT pa3InYHbIX (DAKTOPOB.

IlepBuuHBIA CHHTE3 OPraHMYECKMX BEIIECTB B KIETKe. DOTOCHUHTES.
AHOKCcuceHHblll U OKcuceHHblll omocunmes y oaxmeputi. Ceemocoouparoujue
nueMeHmsl U NUCMeHmbvl peakyuoHHo20 yenmpa. Poib XJIOpomiIacToB B MpoLEcce
dotocunTesa. CreroBas u TemHoBas (azbl. Pomoovixanue, Cs., Cs- u CAM-munwi
gpomocunmesa. IlponykTuBHOCTh (poTOCHMHTE3a. BrusiHue pa3nuuHbIX (aKTOpPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHNE POTOCHHTE3A.

XEeMOCHHTES. Paznoobpasue OpPraHU3MOB-XEMOCHHTETHUKOB:
HUTpuuIUpyronme OakTepuu, Kene300aKTepuu, CepoOdaKTEpPUH, BOJAOPOIHbBIE
OakTepuu. 3HaYEHHUE XEMOCHUHTE3a.

AHa3poOHble opranu3mbl. Buael Opoxenus. I[IpogykTel OpokeHHS M HX
WCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHBIE MHUKpPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YIUTEIN OOJE3HEH.

ABpoOHBIE OpraHU3MBbl. Oransl DHEPreTUYECKOro oOMeHa.
[ToaroroBuTenbHBIN TaMn. [ THKOIN3 — OECKUCIOPOAHOE PACIICTLICHUE TIIFOKO3bI.

buonornueckoe okMCiIE€HUE, WK KIETOYHOE JibIXxaHue. Poinb MUTOXOHApPUI B
npoueccax ononoruyeckoro okuciaeHus. [uknuuyeckue peakuuu. OKUCIUTENBHOE
dochopunupoBanue. Iuepeus memodOpanHo2o epadueHma npomonos. Cunme3s



ATD: paboma npomonnoi ATD-cunmaser. IlpeumyiecTBa a’poOHOr0 MYyTH
0oOMEHa BEIEeCTB Mepei aHadPOOHBIM. D(PPEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoOHCcTpanuu

[Toprpersr: k. IIpuctou, K. A. Tumupszes, C. H. Bunorpaackuii, B. A.
Onrensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl u cxeMbl: «DOTOCHHTE3Y», « DHEPrETHUCCKUN 00MeH», «brnocuHTe3
oenka», «Ctpoenue hepmeHTa», « XeMOCUHTESY.

O6opynoBaHue: CBETOBOW MHUKPOCKON, OOOPYIOBaHUE IJIi MPUTOTOBIEHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAPaTOB.

Jlaboparopnass  padora «l/3ydyeHue  KaTaIUTUYECKOM  AKTUBHOCTH
dbepMeHTOB (Ha TpUMEpPe aMUIa3bl WA KaTalla3bl).

Jlaboparopnass paGora «UM3ydenne (¢epMEHTATUBHOTO paclICIUICHUS
NEPOKCHJIa BOAOPO/IA B PACTUTEIBHBIX U )KUBOTHBIX KJIETKAX).

JladopaTtopHas paGora «CpaBHeHHME TpomeccoB  (OTOCHMHTE3a W
XEMOCHHTE3a.

JlaGopaTopHas padora «CpaBHEHUE MTPOLIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Hacsencrpennast uHpopManus u peanu3anus €€ B KJIeTKe

Peakunn matpudHOoro cuHte3a. [IpUHIMIT KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOrO CHHTEe3a. Peanusaius HaciencTBeHHOM nH@opmanuu. ['eHeTnueckuit
KOJI, ero csoucrBa. TpaHckpunuus — wmarpuuHbld cuHte3 PHK. [lpuHummne
TPAHCKPUIIIIMU: KOMIUIEMEHTAPHOCTh, AHTUIAPAJUICIbHOCTh, aCUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckoti kiemke. Hexooupyiowue PHK.

Tpaucnsus u e€ stanbl. Yuactue TpancnoptHbix PHK B OnocunTese 6emnka.
VYcnoBus OuocuHTe3a Oenka. KomupoBanwe amuuokucior. Pons pubocom B
OunocuHTe3e Oenka.

Cospemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U 3YKApHOT. Perynsdiusi akTUBHOCTH T'€HOB Yy MpPOKapuoT. ['mmnoresa
ornepona (®. XKako0, XK. Mano). MorexynsapHvle MexaHuzmvl IKCNPECCul 2eH08
aykapuom. Ponb xpomamuna 6 pezynsayuu pabomsi 2enog. Perynsius oOMEHHBIX
IIPOLIECCOB B KiIeTKe. KiieTouHbI romMeocTas.

Bupychl — HekieTouHble (POPMBI KU3HU U OOJUTaTHBIEC Mapa3uThl. CTpoeHue
MPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepuodaroB. /KuzHeHHbI YUK
JIHK-cooepocawux supycos, PHK-cooepaxcawux eupycos, obaxmepuogpaos.
Obpamuas mpaHcKpunyus, pegepmasd, unmezpasd.

BupycHbie 3a0oneBanusi yenoBeka, KUBOTHbIX, pacteruit. CITN, COVID-
19, counanbHble 1 MEIUIIMHCKUE TTPOOJIEMBI.

buoungopmamura: unmezpayusi u anamuz b6oarvuux maccusos («bigdatar)
CMPYKMYPHbIX Ouo02uyeckux oanHvlx. Hanomexunonozuu 6 buonoeuu u meouyuHe.
Ipoepammupyemvie hynxyuu d6enxos. Cnocobwvl 00CmMagKu 1eKkapcma.



JdeMoHCcTpanumn

IToptpetsr: H. K. Konbios, /1. 1. UBanoBCKHiA.

Tabmuubl 1 cxeMbl: «buocunTe3 Oenka», «l'enernueckuit koay, «Bupycsy,
«bakrepuodaru.

IIpakTuyeckas padora «Co31aHue MOJENIN BUPYCay.

Tema 8. JKu3HeHHBII UK KIETKH

Knerounsrii mukin, ero mnepuoabl u perymsus. Hatepdasza um mutos.
Oco0eHHOCTH TPOIECCOB, MpoTeKarolmux B uHTepdase. IloaroroBka KIEeTKU K
nenenuto.  IlpecuHrerndeckuidi  (MOCTMUTOTHUYECKHI), CUHTETHYECKHU U
MOCTCUHTETUYECKHUM (MPEMUTOTUYECKUI) TEPHOIbl UHTEP(hA3bI.

Marpuunbii cunre3 JJHK — perumkanumsa. Ilpuamuner perumkanyu JIHK:
KOMILJIEMEHTAPHOCTh,  MOJYKOHCEPBATUBHBIA  CHHTE3, AHTUNAPAJUICIIBHOCTD.
Mexanusm perukanun JJTHK. Xpomocombl. Ctpoenue xpomocom. Temomepsl u
TeIoMepa3a. XPOMOCOMHBIM HA0Op KIETKM — KapHOTUM. JIUIUIOMAHBIA W
rariouHbld  HabOpbl  XpoMocoM. ['oMonoruunbie XpomMocoMbl. [losoBbie
XPOMOCOMBI.

Henenne xnetkn — wmuto3. CTaguum MUTO3a U TMPOUCXOASIINE B HUX
npoueccol. Tunbl muto3a. KapnoknHes u 1murTokuHe3. buonmornueckoe 3HauYeHUE
MUTO3a.

Perynsiiuss MUTOTHYECKOrO HUKIJIA KieTkH. [Iporpammupyemas KieTo4yHas
ruoesb — anomnTos.

KrnerouHnoe siapo, XxpomocoMmbl, (DyHKIMOHAIbHAash TeHOMHKA. MexaHuzmol
npoaughepayuu, ouppepenyuposxku, cmapenus u eudenu xiemox. «l{ugposas
Kemka» — ououngopmamuyeckue mooeiu QyHKYUoHUpOBAHUsL KIeMKU.

JlemoHcTpanun

Tabmuupel 1 cxembl: <«OKU3HEHHBIN LUK KIETKW», «Mwutoszyn, «CrpoeHue
xpomocom», «Permkanus [JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpoTpenaparsl: «MHUTO3 B KIIETKax
KOPEIIKa JTyKay.

JlaboparopHas padora «3yuenue XpOMOCOM  Ha  TOTOBBIX
MHUKPOIIpEnapaTax».

JlaGopaTopHas padora «HabGnoneHue MUTO3a B KJIETKaX KOHYMKA KOpelIka
JyKa (Ha TOTOBBIX MHKpPOIIpEnaparax).

Tema 9. CTpoeHue n pyHKIMHA OPraHU3M OB

buonorunueckoe pazHooOpazue OpPraHu3MOB. OHOKJIETOUHBIE,
KOJIOHHAJIbHbIE, MHOTOKJIETOYHBIE OPraHU3MBI.

OcoOCHHOCTH ~ CTPOCHUST M KUBHEACATEIBHOCTH  OJHOKJIECTOUYHBIX
opranu3moB. baktepum, apxeu, OJHOKJIETOYHbIE TpPUOBI, OJHOKJICTOYHBIC
BOJOPOCIIH, APYrUe MpOoTUCThL. KONOHManbHbIE OPraHU3MBbl.



B3anMoOCBs3b 4acTeili MHOTOKIETOYHOTO OpraHu3ma. TKaHHW, OpraHbl U
cucTeMBI opraHoB. OpraHnsm Kak e1rHoe nenoe. I'omeocras.

Tkanm pacteHuidl. Tumbl pacTUTENBHBIX TKaHEH: oOpa3oBaTenbHasd,
IOKPOBHAsl, IPOBOAsAIIAs, OCHOBHas, MexaHuyeckas. OCOOEHHOCTH CTpPOCHMS,
(YHKUUN U pacroIOXKEeHUsl TKAaHEW B OpraHax pacTeHHil.

TkaHM XKUBOTHBIX M YEJIOBEKA. TWUIbI )KMBOTHBIX TKAHEW: SMUTEIUAJIbHAS,
COCAMHUTENbHAs, MblllleyHasi, HepBHas. OCOOEHHOCTH CTpPOEHHUs, (PYHKUUNA U
PaCIONIOKEHHS TKAHEN B OpraHax KUBOTHBIX M YEJIOBEKA.

Opransl. BereraTuBHblE W Te€HEpaTUBHbIE OpraHbl pacteHud. Opranbl U
CHUCTEMBI OPTraHOB KMBOTHBIX U 4enoBeKa. OYHKIIMK OPraHOB U CUCTEM OPraHOB.

Onopa tena opranusmoB. Kapkac pactennii. CkeneThl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX >KMBOTHBIX. HapyxHblii M BHyTpeHHUH ckener. CTpoeHue u
THUIIBI COEAUHEHUS KOCTEN.

JIBrokeHue  OpraHm3MoB.  [IBMOKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHHYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PACTECHUM:
TPONIM3MBI M HACTUH. J[BMKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX M 4YEJIOBEKA:
MbllIeuHas cucrema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

Ilutanne opranusmoB. lloryomenue BOABI, YIVIEKUCIOIO Trasa U
MHHEPAIBHBIX BELIECTB pacTeHUsMH. lIuTaHne >KMBOTHBIX. BHyTpHmonoctHoe u
BHYTPUKJIIETOUHOE NuuieBapeHue. [IuTanne NO3BOHOYHBIX >KMBOTHBIX. OTIENbI
NUIIEBAPUTENBLHOrO Tpakra. [IlumeBapurenpHble xene3bl. lIumeBapurenbHas
CUCTEMA YEeIIOBEKA.

Jpixanue opranu3MoB. J[pixanue pactenuil. Jprxanue >kuBoTHbIX. b dy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxkHOe npixanue. [[prxarenbHas NOBEPXHOCTb.
XKabepHoe u n€rounoe AbixaHue. J(pIxaHue MO3BOHOUHBIX JKUBOTHBIX U YEJIOBEKa.
OBOJIIOIIMOHHOE ~ YCIIO)KHEHUE CTPOCHUS JIEFKUX IMO03BOHOYHBIX IKHUBOTHBIX.
JIpixaTenpHass cucTEMa 4YenoBEeKa. MeXaHW3M BEHTWISLMMU JIETKUX y NTHI U
MJIeKonuTaromuX. Perymsmus npixanus. JlpixarenbHbie 00bEMBI.

TpancnopT BEmIECTB Y OPraHu3MoB. TpaHCHOPTHBIE CHUCTEMBI PACTCHUM.
Tpancnopr BemecTB y KUBOTHbIX. KpoBeHocHass cucrtemMa u €€ OpraHsl.
KpoBeHocHass cucTeMa TIO3BOHOYHBIX JKMBOTHBIX M uenoBeka. Cepaue,
KPOBEHOCHBIE COCYAbl M KpoBb. Kpyru KpoBooOpamieHus. DBOJIOLIUOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX KMBOTHBIX. Pabora
cepana v e€ peryisaius.

Brinenenne y opranu3moB. Beigenenue y pacreHuid. Bbinenenwe y
KUBOTHbIX. CokpaTuTenbHble Bakyonu. OpraHbel BblaeiaeHUs. DPuabTpanus,
CeKpelusi 1 00paTHOE BCAChIBAHME KAK MEXaHU3Mbl paOOThl OPraHOB BBIJCICHMUS.
CBs3b MOJIOCTH TEJIa ¢ KPOBEHOCHOM U BBIAEIUTEIBLHON cUCTEMaMU. Briienenue y



MO3BOHOYHBIX JKMBOTHBIX W 4YenoBeka. [louku. CtpoeHue u GyHKIHOHUPOBAHUE
HeppoHa. OOpa3oBaHKE MOYH Y YEJIOBEKA.

3amura y OpraHuM3MOB. 3alllUTa y OJHOKJIETOYHBIX OPraHu3MoB. CHOpBI
OakTepuil M LUCTHI NPOCTEUIIMX. 3allUTa y MHOIOKJIETOYHBIX PACTEHUH.
Kyrukyna. CpencrBa macCUBHOM M XUMHYECKOU 3alUThI. OUTOHIUIBI.

3ammTa y MHOTOKJIETOYHBIX JXUBOTHBIX. [IOKpOBBI M HMX IPOU3BOJHBIE.
3amura opranu3ma ot OonesHeill. UMMyHHas cucrema udenoBeka. KiieTouHbldt u
TYMOPAJIbHBIA MUMMYHHUTET. BpOXIEHHBII U TPHOOPETEHHBIA crenuduyecKuii
UMMYHHUTET. Teopusi KIOHaIbHO-CeNeKTUBHOro ummynurera (I DOpmux, @. M.
bepner, C. Tonerasa). BocnanuTenbHble OTBETHI OPraHU3MOB. Poiib BpOxKIAEHHOTO
MMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIA.

Pazgpaxxumocts ®  perymsaums |y oOpraHusmMoB. Pasapaxumocts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pasnpaxxumocts u  peryasauus y
pacteHui. PocTOBBIE BElIECTBA U MX 3HAUYCHUE.

HepBHast cuctema u peduekTopHas peryisiusi y >KMBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. DBOJIOLHOHHOE YCIOXKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI
y XUBOTHBIX. OTAENbI TOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Pedexc u
peduiektopHas nyra. bezycioBHbie U ycia0BHbBIE pedIeKChI.

['ymOpanbHas peryysiius U dHAOKPHUHHAs CHCTEMa >KUBOTHBIX M YEJIOBEKA.
JKenespl SHAOKPMHHOM CHUCTEMBI MW HX TOPMOHBL. J[eiCTBME TOPMOHOB.
B3auMocCBsi3b HEpBHOM M DSHIOKPUHHOW cucTeM. ['unortamaMmo-runodusapHas
cucrema.

JlemoHcTpanun

IToprper: W. I1. I1aBnos.

Tabmuubr u cxembl: «OJHOKJIETOUHBIE BOJIOPOCIN», «MHOTOKIETOUHbIE
Bogopocan», «bakrepun», «lIpocreitmme», «OpraHbl LBETKOBBIX PACTEHUI,
«CuctemMbl  OpraHoB NO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cuctemb», «CTpoeHHe CTEOII»,
«CTpoeHue JNHCTOBOW IUIACTUHKW», «TKaHM >KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IImmeBapurensHas cucremMa», «KpoBeHOcHas cucremayn, «/lpIxarenbHas
cucreMa», «HepBHags  cucrema», «Koxka», «MpllieuHas  cucreMay,
«BblaenurenbHas CHCTEMa», «JHAOKPUHHAS CUCTEMa», «CTPOCHUE MBIIILbD,
«Mmmynuter»,  «KumeuHnonomoctHele», «CxemMa  NUTAaHUS  PACTEHUI,
«KpOBEHOCHBIE CHCTEMBI IIO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THUIPBDY,
«CtpoeHue muiaHapun», «BHYTpEHHEe CTpOEHHE NOKIEBOro uepBs», «HepBHas
cucreMa poiO», «HepBHas cucrema narymku», «HepBHas — cuctema
npecmbikaronuxcs»,  «HepBHas  cucrema  nTuny», «HepBHas — cucrema
MIIeKOnHUTaroumx», «HepBHas cucrema uenoBekay, «Pediekcy.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpEenapaThl OJHOKIETOYHBIX
OpraHU3MOB, MUKpOIpENapaTbl TKaHEW, PAKOBUHBI MOJUIIOCKOB, KOJUICKIIUH
HAaCEKOMBIX, UIJIOKOXKUX, KUBBIE AK3EMIUIAPHl KOMHATHBIX pAacTEHUM, repOapuu
pacTeHuil pa3HbIX OTIEIOB, BJIAXHBIE MPENapaTbl >KUBOTHBIX, CKEJIETHI
NO3BOHOYHBIX, KOJUJIEKIUH OECHO3BOHOYHBIX JKUBOTHBIX, CKEJIET YeJIOBEKa,
00opy/oBaHHE 71l JEMOHCTPAIIUU MOYBEHHOTO M BO3AYITHOTO TUTAHUS PACTCHHM,
paciieryieHus Kpaxmaia u 0elIKoB moj ieicTBueM (hepMEHTOB, 000OPYIOBaHUE NS
JIEMOHCTPALMH ONBITOB MO U3MEPEHUIO KU3HEHHOM €MKOCTH JIETKUX, MEXaHU3Ma
JbIXaTeIbHBIX IBUXKEHUM, MOJIETTU TOJJOBHOI'O MO3Ta Pa3IMYHbIX KUBOTHBIX.

JlabGoparopHas padora «/3yueHue TKaHel pacTEHUI.

JlaGopaTopHas padora «/3yyeHue TKaHEH KUBOTHBIX).

JladopaTopHas padora «/3ydeHre OpraHoB IBETKOBOTO PACTEHHS.

Tema 10. PazmHoxeHre U pa3BUTHE OPTraHU3MOB

®opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrosioe (BKIIOYash BEreTaTUBHOE) U
nosioBoe. Buael  Oecronoro  pa3MHOXKEHUS:  MOYKOBaHUE,  CIOPYJIALIMS,
(dparmeHTanys, KIOHUPOBAHHE.

ITonoBoe pasmuoxxeHue. IlonoBeie kneTku, win ramersl. Menos. Craguu
Mmeio3a. [ToBegenue xpomocom B Meiioze. Kpoccunroep. buonornueckuii cMbICi
M€03a M TMOJIOBOrO mporecca. Melo3 W €ro MecTo B JKA3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. I'ameTorenes y :kMBOTHBIX. [l0n0BBIE KeEne3bl.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KiIeTOK. CriepmaToreHe3 u oorere3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpEeHHEe U AIMOPUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrocoObI
OILTOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapreHorenes.

NuauBuayaibHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). OMOPHOIOTHs — HayKa
0 Pa3BUTHH OPraHu3MOB. Mopghozenes — 00Ha u3 2nasHuIX npobaem IMOPUOIO2UU.
Konyenyus mopgoecenoe u mooenu mopghozcenesa. Cragmm >MOpHOreHes3a
KUBOTHBIX (Ha mnpumepe Jarymku). [poOnenue. Tumbl  apoOsieHHS.
Jlemepmunuposannoe u HedepmuHupoéannoe Opoobnenue. bnacmyna, munsi
onacmyn. OcoOEHHOCTH ApOOJICHUST MIIEKOMUTAIOMIUX. 3apOJbIIIEBbIE JIMCTKU
(racTpymsinus). 3aKiazKka OpraHoB U TKaHEH U3 3apOAbIIIEBBIX JIMCTKOB. B3anmHoe
BIUSHUE YacTel pPa3BUBAIOIIETOCA 3apojibllia (dIMOpPUOHATbHAS HWHIYKIUA).
3akimagka T[UIAHAa CTPOEHUSI JKMBOTHOTO KaK pe3yJibTaT HUEpPapXUUECKUX
B3aMMOJICHCTBUI TEHOB. BiusiHue Ha SMOpPHUOHANIBHOE pA3BUTHUE PA3TUYHBIX
(paxTOpPOB OKpY’KAIOLIEH Cpeabl.

Poct u passutrue xuBOTHbIX. [locTamMOpuoHanbHblii nepuon. Ilpsmoe u
Henpsimoe pasButhe. Pa3zButue ¢ Meramoppo3oM y OECHO3BOHOUHBIX H
MO3BOHOYHBIX KUBOTHBIX. buojlornueckoe 3Haye€HHUE MPSMOrO U HEMPSIMOIo



pa3BUTHS, UX PACIPOCTPaHEHUE B IpUpoAe. Tumbl pocTa KUBOTHBIX. DaKTOPHI
PETYJSIIUK POCTA )KUBOTHBIX M ueoBeka. CTaauu moCTIMOPUOHATILHOTO Pa3BUTHS
y JKUBOTHBIX U 4eJioBeKa. [leprnoasl oHTOreHe3a yenoBeka. CTapeHne U CMEPTh Kak
OMOJIOTMYECKUE MPOIECCHI.

Pa3smHoxxeHue u pazButue pacteHuid. ['amerodutr u cnopodput. Meiio3 B
KU3HEHHOM TIMKJe pactenuit. OOpa3oBaHwe crmop B TIpolecce Meiio3sa.
I'ametorenes y pacreHuid. OIJIOJAOTBOPEHUE W PA3BUTHE PACTUTEIBHBIX
opranu3MoB. J[BoilHOE OIJIOJOTBOPEHUE Y IBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHH.

MexaHu3MBbl pEeryJsiiui OHTOT€HE3a Y PACTEHHUM U )KUBOTHBIX.

JleMoHCcTpanuu

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

Tabmuupl 1 cxembl: «BereraruBHoe pa3sMHOkeHUE», «Tumbl Oecrmoaoro
pa3sMHOXEHUS», «Pa3MHOXEHME XJIaMHUIOMOHAAbl», «Pa3MHOXEHHE 3SBIIICHBDY,
«Pa3MHOXEeHUE TUAPBD, «Meho3», «XpoMocoMbl», «l'amerorenes», «CTpoeHUe
SUIEKJIETKU U crepMaro3ouga», «OCHOBHBIE CTaiuM OHTOreHesza», «lIpsmoe u
HENpsAMOE pa3BuUTHE», «Pa3BUTHE MaUCKOro »xyka», «Pa3zButme capaHum»,
«Pa3Butne JATYmKn», «JlBOWHOE OIUIOJIOTBOPEHUE Y IIBETKOBBIX PACTCHUI,
«CTpoeHne ceMsH OJHOIOJIBHBIX U ABYIAOJbHBIX PACTCHUI», «KU3HEHHBIN UK
MOpPCKOM  KamycThl», <«OKW3HEHHBIM IUKI MXa», <COKH3HEHHBIM UK
MarnopOTHUKAY, «JKW3HEHHBIN LUK COCHBD».

O06opynoBaHue: CBETOBOM MHKPOCKOIN, MHUKpPOIIpENapaThl SHUIEKICTOK |
CIIEpMATO30MI0B, MOJIEIb «L MK pa3BUTHSA JIATYIIKI.

JlaboparopHasi padora «l3ydeHue CTpOEHUs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOIpenaparax».

IIpakTnueckass padora «BbIsIBIEHME NPU3HAKOB CXOJCTBA 3apOJbIIIEH
IMO3BOHOYHBIX JKMBOTHBIX).

JladopaTtopHas paGora «CTpoeHHE OpPraHoB pPAa3MHOXKEHUS BBICIIHX
pacTeHUn».

Tema 11. I'eHeTuka — Hayka 0 HaCJEACTBEHHOCTH M H3MEHYUBOCTH
OpPraHU3MoOB

Hctopusi CTaHOBJIEHHMS M pa3BUTHS TE€HETUKM Kak Hayku. Paboter I
Menpnens, I'. ne @pusa, T. Moprana. Posib 0T€e4eCTBEHHBIX YYEHBIX B Pa3BUTHU
renetuku. Padoter H. K. Konbnosa, H. 1. Basunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeena-PecoBckoro.

OCHOBHBIE T€HETUUYECKHE TTOHITUSA U CUMBOJIBIL. ['OMOJIOTMYHBIE XPOMOCOMBI,
aJUICNIbHBIE TE€HBI, AJIbTCPHATUBHBIC MNPU3HAKH, JOMHUHAHTHBIA W PELIECCUBHBIN
MPU3HAK, TOMO3UT0Ta, TE€TEPO3UT0Ta, YUCTAs JTMHUS, TUOPUIBI, TEHOTHUII, (DEHOTHUII.



OCHOBHBIE ~ METOJbl ~ TE€HETUKH:  THOPUAOJOTHYECKUN,  IUTOJIOTHUYECKH,
MOJIEKYJIIPHO-TEHETUYECKU .

JleMoOHCcTpanuu

[Toptpersr: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. 1.
Basunos, A. H. benoszepckuii, I'. [I. Kapneuenko, FO. A. ®umunuenko, H. B.
TumodeeB-PecoBckuii.

TaOmuier u cxembl: «MeTobl TeHETUKNY, «CXEeMbI CKPEIIUBAHU .

JlaGopaTtopHass padora «Jlpo3oduna Kak OOBEKT T'€HETUUYECKUX

UCCIIENOBAHUID.
Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBeiii 3akoH MeHgenss — 3akoH

eanHoO00pa3usi THOPHUIOB nepBoro nmokojeHus. [IpaBuno nomuHupoBanus. Bropoii
3aKk0OH MeHaenss — 3aKOH pAaclIeIUIeHWs NPHU3HAKoB. LlUTolormyeckre OCHOBBI
MOHOTHOPUJIHOTO CKpEIIMBaHuUs. [ Mnmore3a YMCTOTHI FaMeT.

Ananuzupymoniee ckpemrBanue. [[poMexyTouHbI XapakTep HacleqOBaHMUs.
Pacmennenre npu3HakoB Mpyu HEMOJIHOM JOMUHUPOBAHUM.

Jurndpuanoe ckpemmBanue. Tpetuil 3akoH MeHens — 3aK0OH HE3aBUCUMOT O
HACJICIOBaHUsl  IIPU3HAKOB. [{uTonoruueckne  OCHOBBI  JUTHOPHUIHOTO
CKPEILIMBAHUSL.

CuerienHoe HacnenoBanue mpusHakoB. Padotsl T. Moprana. CruernseHHoe
HACJICIOBAaHUE T'€HOB, HAPYUICHUE CLEIUICHUS MEXAYy TIeHaMu. XPOMOCOMHAas
TEOPUsI HACJIEACTBEHHOCTH.

['enerrka nosa. XpoMOCOMHBIN MEXaHHU3M OIPEAEIICHUS Moda. AyTOCOMBI U
IOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TETEPOraMeTHBIM MOJ. | eHeTuyeckas
CTPYKTYpa IMOJIOBBIX XpoMocoM. HaclienoBanne npu3HakoB, CUEIUIEHHBIX C MTOJIOM.

['enotur kak nenoctHas cucreMa. [InernoTponus — MHOKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHbIM auienu3M. B3auMOJelcTBUE HEAJUICIbHBIX TE€HOB.
Kommnementapaocts. Onucras. [lomumepus.

['eHeTMUECKMI KOHTPOJIb Pa3BUTHUA PACTECHHI, >KMBOTHBIX U 4YEJIOBEKa, a
Takke (PU3NOIIOTHUECKUX TMPOIECCOB, IMOBEACHUS W KOTHUTHUBHBIX (DYHKITUH.
['eneTnueckue MexaHU3Mbl CUMOMOTeHe3a, MEXaHU3Mbl B3aUMOACHCTBUS «XO035UH
— TIapa3uT» U «XO3SIMH — MHUKPOOMOM». ['€HEeTHYeCKHE acCleKThl KOHTPOJs U
WM3MEHEHHUS HACJIEACTBEHHON MH(POPMAIIMH B MTOKOJIEHUSIX KJIETOK U OPTaHU3MOB.

JlemoHcTpanuun

[Toprpersr: I'. Mennens, T. Mopras.

Tabmuier u cxembl: «IlepBbiii 1 BTOpo 3aKoHBI Menaens», « TpeTuil 3akoH
Mengens», «AHAUM3UAPYIOIIEE CKpelnBaHue», «HemomHoe AOMUHHpPOBAHUEY,
«CuerieHHOe HacjedoBaHWE NPU3HAKOB Yy JApo3oduibly, «l'eHeThka moay,



«Kapuotun denoBeka», «Kapuorun gpozoduney, «KapuoTtum NTHIBD,
«MHOXECTBEHHBIN aJUIEIIN3M», «B3anMOIECTBUE T€HOBY.

OOopynoBanue: MoOJEAb ISl JIEMOHCTPAllMM 3aKOHOB  €IWHO00pa3us
rUOpUJIOB TIEPBOTO TIOKOJIGHHUS ¢ PACHICNJICHUS MPU3HAKOB, MOJETh JUIs
JEMOHCTpAIlMA 3aKOHA HE3aBUCUMOTO HACJIECIOBAaHMUS MPU3HAKOB, MOAEIb JJIs
JEMOHCTPAlMH CLEIUICHHOI'0 HACJIEJOBaHMs MPU3HAKOB, CBETOBOM MUKPOCKOIL,
MUKponpemnapart: «po3odunar.

IIpakTnueckas paGora «l3ydyeHue pe3yabTaTOB MOHOTHOPUIHOTO
CKpEIIMBAHUS Y IPO30(PIIIBD).

IIpakTnueckas  padora  «M3ydyeHue  pe3ynbTaroB  JUTHOPHIAHOTO
CKPEILMBaHUS Y IPO30(DUITBD».

Tema 13. 3akoHOMepPHOCTH U3MEHYHMBOCTH

B3aumopelictBue reHoTHNa U cpeiabl npu  (popMupoBaHuu ¢GEeHOTHIIA.
N3meHunBOCTh TTpU3HAKOB. KaueCTBEHHBIE W KOJIMYECTBEHHBIE MPU3HAKHA. BUabI
W3MEHUYMBOCTH: HEHACJIC/ICTBEHHAS U HACJIEACTBEHHAs.

MonmudukannonHas HW3MEHUYHBOCTb. Pomb cpeapl B (OpPMHUPOBAHUU
MOAU(PUKAIMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuanuoHHBIN
psn u BapuanuonHas kpuBas (B. Horanncen). CpoiicTBa Moau(UKAIIMOHHON
W3MEHYUBOCTH.

I'eHoTunMyeckas M3MEHYMBOCTb. CBOMCTBA T€HOTUITMYECKON U3MEHUYHUBOCTH.
Buapl reHOTUIIMYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHASI.

KomOuHaTnBHAs W3MEHYHMBOCTH. Meio03 M TIOJIOBOM TIpollecC — OCHOBa
KOMOWHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATHBHON M3MEHUYUBOCTH B CO3IAHUHU
TEHETUYECKOr0 pa3Hoo0pa3us B Mpejiesiax OJTHOrO BUA.

MyrauroHHass W3MEHUYMBOCTh. BuIbl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYIMPOBAHHBIE MYyTauMu. SnaepHble U
nUToriazMaTuyeckue myrauu. CoMaTHYecKUe U TMOoJIoBble MyTauuu. [IpuyunHb
BO3HUKHOBEHUs MyTauuii. MyTareHbl W WX BIHASHAE HAa OpPTraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOI'O Mpolecca. 3aKOH TOMOJOTMYECKUX PSJJIOB B
HacienctseHHord u3MeHunBocTH (H.W. BaBuiio). BHesinepHas M3MEHUYHMBOCTH U
HACJICJICTBEHHOCTb.

dnueenemuxa U INUSEHOMUKA, POJb  INUSEHEMUYECKUX (HaKkmopos &
HACe008aHUU U USMEHYUBOCIMU (DEHOMUNUYECKUX NPUSHAKOS Y OP2AHUZMOS.

JlemoHcTpanuun

[loprpersr: I'. ne @pu3s, B. Uoranncen, H. Y. BaBunos.

Tabmuupl w  cxembl: «Buapl w3MeHUHMBOCTHY, «MoaudukanuoHHas
U3MCHUYHMBOCTD), «KoMOuHaTnBHAA W3MCHUYHMBOCTDY, «Meiio3y,
«OnnogoTBopeHuey, «I enernueckue 3a00eBaHus YelloBeKay, « BUabl myTamuiiy.



O6opynoBaHue: *UBbIE M repOapHble K3eMIUIIPhl KOMHATHBIX PACTEHH,
pucyHkH (potorpadun) >KUBOTHBIX C Pa3IMYHBIMU BUJIAMU U3MEHUYUBOCTH.

JlaboparopHas padora «HccnenoBanue 3aKOHOMEPHOCTEU
MOIU(PUKAIMOHHON HW3MEeHYUMBOCTH. llocTpoeHue BapualMoOHHOTO psifga W
BapUALlMOHHON KPUBOM.

IIpakTnueckas padora «Myramuu y J1po3oduiasl  (HA TOTOBBIX
MUKpOMpernapaTax).

Tema 14. I'eneTnka 4esoBeKa

Kapuorun uenoexka. MexayHapoaHas mporpaMma HCCIEAOBAaHUSA T'€HOMA
yenoBeKa.  Meroapl  M3y4YEHHMS] TEHETMKM  YEJOBEKA:  TIeHEAIOTMYECKHU,
OIM3HEIOBBIN, LIUTOT€HETUYECKUII, MOMYJISIUOHHO-CTATUCTUYECKHU,
MOJIEKYJIIPHO-TEHETUYECKUM. CoBpemeHHOE ONpeAcICHUE TE€HOTHIIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[M11P-ananu3a. HacnencrBeHHble 3a00JieBaHUs YeoBeKa. [ €HHbIE 1 XpOMOCOMHBIE
0oyie3Hn 4yenoBeKa. bolle3HHM C  HAcIeACTBEHHOM MPelpacnoyioKeHHOCTHIO.
3HaueHrue MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUU U JICYEHUU T€HETHYECKUX
3a001eBaHMil 4YelioBeka. MeauKo-TeHeTUUEeCKOe KOHCYIbTUpoBaHue. CTBOJIOBBIC
kJIeTKU. [[oHATHE «TE€HETUYECKOro rpys3a». DTUYECKHE ACHEKThl UCCIEIOBaHUN B
00J1acTH peaKTUPOBAHUS FTEHOMA U CTBOJIOBBIX KJIETOK.

['enernueckue ¢akTOpbl TOBBIICHHOW YYBCTBUTEIBHOCTH YEJOBEKa K
bU3MYECKOMY U XMMUYECKOMY 3arpsi3HEHUIO OKpYXKarolieil cpenbl. [ eHeTnueckast
IIPEAPACIIOI0KEHHOCTh YEJI0BEKA K NATOJIOTHSIM.

JlemoHcTpanun

Tabmuupl 1 cxembl: «Kapuotun denoBeka», «MeToabl U3y4eHUS T€HETHKU
yenoBekay, «I eHeTnyeckue 3a001eBaHUS YETOBEKAY.

IIpakTuyeckas padora «CoCTaBJIEHHE U aHAIU3 POJOCIOBHOMN.

Tema 15. Cenexkuusi opraHn3mMoB

JlomecTukanust W CeJeKIUA. 3apOKJICHHE CEJEKIUH U JIOMECTUKAIUHU.
VYuyenue H. W. BaBunoBa o IleHTpax mnpouCXOXKACHUS W MHOrooOpasus
KYJbTYPHBIX pacTeHU. Ponp celeknuy B CO3aHMM COPTOB PACTEHUU U IMOPOL
#uBOTHbIX. CopT, moOpoxa, IMTaMM. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacleAcTBeHHOM wu3MmeHumBoctTH H. 1. BasumioBa, ero 3HaueHue s
CEJIEKIIMOHHOM PaOOTHI.

Metonpl cenekiMoHHOM padoThl. McKycCTBEeHHBIN OTOOp: MAacCOBBIM U
VHINBU1yaJIbHBIH. JTarnsl KOMOMHAIIMOHHON CCJICKIINH. HcnbeiTanue
pOU3BOJUTENCH 1O MOTOMCTBY. OTOOp MO TEHOTUIy C TIOMOIIBIO OILIEHKH
(eHoTHIA MOTOMCTBA U OTOOP MO reHOTUNY ¢ nomoIbio ananu3a JJHK.

HckyccTBeHHBIM ~ MyTareHe3  Kak  METOJA  CEJEKIIMOHHOW  paboThI.
PannanmoHHbIN M XMMUYECKUN MyTareHe3 Kak UCTOYHUK MYTallMN y KyJbTYPHBIX



¢opMm opranuzmoB. lcronb3oBaHHE TE€HOMHOIO PEJAaKTUPOBAHUS U METO/OB
pexomOuHaHTHBIX JIHK /1 moy4deHus: HCXOJHOTO MaTepualia Jjisi CEeIeKIUU.

[lonyuyenue ITOJIUTUIOUIOB. BnyrpuBnnoBas rUOpUIU3aLUs.
brmuskoponcTBeHHOE  cKkpemmBaHue, wid  uHOpuAMHT.  HepoacTtBeHHOE
CKpeluBaHue, win ayropuauHr. ['erepo3uc u ero mpuuuHbl. Mcmosb3oBaHue
rerepo3uca B cenekiuu. Otnanénnas rubpumusanus. [Ipeogonenue Oecruionus
MEXBUIOBBIX THOPUAOB. JIOCTHXKEHUS CENIEKIINN PACTEHUN U KUBOTHBIX. «3enéHast
DeoOYUAY.

CoxpaHeHue U U3y4YEeHHE T€HETUYECKUX PECYpCOB KYJIbTYPHBIX PacCTEHUU U
UX JUKAX  poAauded  JUIl  CO3MaHMsl  HOBBIX COPTOB W THOpPHUIOB
CEJIbCKOXO3UCTBEHHBIX  KYIbTYp. M3yuenue, coxpanenue u  ynpasieHue
2EeHEMUYECKUMU Pecypcamu CenbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yensax YIVUUeHUs CyujeCmayiomux u coO30anusi HO8blx NOpoo, JUHUL U KPOCCO8, 8
MOM yucie ¢ NpUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeodosvix uoell U nepcneKmuHbiX MexHOL02UI.

JleMoHCcTpanuu

[loprpersr: H. WM. Basunos, . B. Munuypun, I'. [I. Kapneuenxo, II. IL
Jlykpsanenko, b. JI. Acraypos, H. Bopnoyr, /1. K. benses.

Tabmuibl 1 cxembl: «LIeHTpbl MPOUCXOKACHUS U MHOTOOOpa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTUYECKUX PSAIOB B HACJIEICTBEHHOW W3MEHUYMBOCTHY,
«Metonpl cenexkuuny, «Otnanénnas ruopuauzamnusy», «MyrareHes.

JlaGopaTopHas padora «l3ydeHue cOpToB KYJIbTYpPHBIX PAaCTCHUN U MOPOJ
JOMAITHUX KUBOTHBIXY.

JlabGoparopHas padora «/3ydyeHrne METOI0B CEJEKIIUU PACTCHUI.

IIpakTuyeckas padora «lIpuBuBKa pacTeHUI.

Ikckypeusi «OCHOBHBIE METONIBI M JOCTHXKEHHUS CEJIIEKUMHU PACTCHHN U
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIIUIO, MJIEMEHHYIO bepmy,
COPTOWCTIBITATEIBHBIA y4aCTOK, B TEIUIMYHOE XO3SHUCTBO, B J1aOOpaTOPHUIO
arpOyHUBEPCUTETA UM HAYYHOTO LICHTPA)».

Tema 16. BuorexHoj10rust 1 CHHTETHYECKAsT OMOJIOT U

OOBEKThI, HCHOJb3yeMble B OHUOTEXHOJOTHUU, — KIETOYHBIE U TKAHEBbIC
KYJbTYPHI, MUKPOOPTaHU3MBI, ux XapaKTEepUCTHKA. TpanurmonHas
OMOTEXHOJOrusA: XJEOONeYeHne, IMOIYyYeHHE KHUCIOMOJOYHBIX IMPOAYKTOB,
BUHOAENMEe. MukpoOuonorudeckuii cuHTe3. OO0BEKTHl MHUKPOOHOIOTHYECKUX
TexHoJsiorui. [Ipon3BocTBO O€Ka, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanne TEeXHOJOTHIl U MHCTPYMEHTOB LEJIEHANPABIECHHOI0 U3MEHEHUS U
KOHCTPYMPOBAHUS I'€HOMOB C II€JIbI0 MOTYyYEHUs] OPraHU3MOB U MX KOMIIOHEHTOB,
COJIEPIKAILMX HE BCTPEUAIOLIUECS B MPUPOJIE OMOCUHTETHUECKHUE MTYTH.



Kiierounass unxkeHepusi. MeTonbl KyJIbTypbl KJIETOK M TKaHEW PACTECHUN H
#*uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3alUg W  COMATHYECKUU
sMOpuorene3. lMcrnosib30BaHWE TallJIONAOB B CEICKIUM pacTeHuil. [lonyuenue
MOHOKIIOHAIbHBIX aumumen. Vcnonv3o08anue MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX
anmumen 6 Mmeduyune. VICKyCCTBEHHOE OIIOJOTBOpEHHE. PeKoHCTpyKuus
SMIEKIIETOK U KIOHUPOBAHUE KUBOTHBIX. METOJl TpaHCIUIAHTALUH SJIEp KIIETOK.
Texnonocuu 0300p086IeHUs, KYJIbMUGUPOBAHUS U  MUKDOKIOHATbHOZ20
DA3MHOIICEHUS CENbCKOXOZAUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W T€HHas WHXeHepus. VICKyCCTBEHHBIM CHHTE3 I€HAa H
koHcTpyupoBanue pekomOuHantubix JJHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTMKEHUT WM NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOM  MHXEHEPHHU.
DKOJOrMuecKHue U ITHUECKHUE MPOOJIEMbl TeHHON WHKEHEPHUH.

Menununckue ouorexnosnioruu. [locrrenomuas mudponas mequiuna. TP -
JMarHocTUKa. MeTa0oJIOMHBI aHaIU3, TEHOIEHTPUYECKUM aHalIu3 MpoTeoMa
YEeJIOBEKa I OLIEHKH COCTOSIHUSL €ro 340pOBbs. McCIONb30BaHUE CTBOJIOBBIX
kineTok. TaprerHas Tepamus paka. 3D-Ouommkenepuss g pa3paboTKu
(yHIaMEHTAIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTMH, CO3JaHUS KOMILJIEKCHBIX
TKaHEW COYeTaHUEM TEXHOJOTUH TPEXMEPHOTro OMOMPUHTHUHTA U cKa(doIaIuHTa
JUISL PELLICHMS 3a]1a4 [TIEPCOHATN3UPOBAHHON MEIHUIUHBI.

Co3naHue BEKTOPHBIX BaKLMH C LENbI0 OOecredeHus] KOMOMHUPOBAHHOM
3amuThl OT Bo30Oyauteneid OPBU, ycraHoOBiieHHE MOJEKYISPHBIX MEXaHHW3MOB
dbynakimonupoBanusi PHK-cogepskanux BHUpYCOB, BBI3BIBAIOIINX 0COOO OMAacHBIC
3a00JICBaHMS YEJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabmuer u cxemsl: «Mcnonb3oBaHNEe MUKPOOPTaHU3MOB B TIPOMBIIIIICHHOM
IPOU3BOACTBE», «KiteTouHas nHxeHepus», «['eHHass HHKEHEPUsD).

JladopaTopHas padora «/3ydenrne 00bEKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «llogydyeHrne MOITOYHOKUCIBIX TPOAYKTOB.

JKckypeusi «bUOTEXHONIOTMST — BaKHEWIAs MPOU3BOAUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE TTPOU3BOJICTBO)».

11 KVIACC

Tema 1.3apokaeHue M pa3sBUTHE IBOJILUMOHHBIX MNPEACTABJIEHHI B
Oonosioruun

OBomonmonHass Teopusa Y. JlapBuHa. Ilpennochliku BO3HUKHOBEHUS
napBuHnA3Ma. JKu3Hb 1 Hay4yHas nesaTenbHocTh Y. JlapBuHa.

JBrokynue cuibl 3BoJtoIuY BUAOB 110 Y. /[apBuHY (BbICOKasi MHTEHCUBHOCTD
pa3MHOXKEHHUS OpPraHM3MOB, HACJE€JACTBEHHas HW3MEHYMBOCTb, Oopbba 3a
CYILECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBII 0TOOD).



Odopmnenue cunrernueckod Teopun sBomonuu (CTI). Heurpanshas
teopust 3BomonMu. CoBpeMEHHas 3BOJIONMOHHAs  Ouojorusi. 3HaueHHE
ABOJIIOIIMOHHON TEOPUH B (POPMUPOBAHUM €CTECTBEHHO-HAYYHOU KapTUHBI MHUPA.

JlemoHcTpanuun

[Toptpersr: Apucrorens, K. JIuanen, K. b. Jlamapk, 3. JK. Cenr-Unep, XK.
Kioswe, Y. Hapsun, C. C. YerBepuxos, 1. U. maneraysen, Jx. Xonzaeitx, . K.
benses.

Tabmuubpl u  cxembl: «Cucrema xuBod mnpupoasl (1o K. Jlunuaero)y,
«JlectHuna kuBBIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHUs
NpPUCIIOCOOJEHUM y pacTeHud U kuBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nytemectsus Y. lapsunay, «Haxoaku Y. [lapBunay, «DopMbl 60pbOBI
3a cymectBoBanuey, «llopoasl romybeit», «MHoroobpasue KyJabTYpHBIX (GopM
KanmycTbl», «[lopoabl 1oManIHUX KUBOTHBIX», «CxeMa 00pa30BaHMs HOBBIX BUIIOB
(mo Y. HapBuny)», «CxeMa COOTHOIIEHUS JBIXKYIIUX CHJI DSBOJIOLUNY,
«OCHOBHBIE TTOJIOKEHHS] CHHTETUYECKON TEOPUHU IBOJTIOLIIY.

Tema 2. MUKpP0IBOIIOLHA U €€ Pe3yJIbTAThI

[lonynsuus Kak 3leMeHTapHas eIuHHIA 3BOIoUUd. COBPEMEHHBIE METO/IbI
OLIEHKM T€HETUYECKOro pa3HooOpasusi U CTPYKTyphl mnomnyianuil. M3menenue
reHopoHa MOMYJSIUU KakK 3JEMEHTAapHOE HBOJIIOIMOHHOE SIBJIEHUE. 3aKOH
reHeTnyeckoro pasHoecus JIx. Xapnau, B. Baiinb6epra.

OneMeHTapHble (PakTOphl (IBMXKYIIME CUJIBI) 3BOMIONUUA. MyTalluOHHBIN
nporiecc. KomOunatuBHas u3MeHUYMBOCTH. Jlpeiid reHoB —  ciydaiiHble
HEHANpaBJICHHbIE HW3MEHEHUs YacToT auienedl B mnonymsauusax. Oddexr
ocHoBatensi. JDpgexm oOymovirounozo copaviuika. CHuUdCeHUue 2eHemuyeckKo2o
paszHoobpasus: npuuunsl u creocmeus. Ilposisienue s¢gpghexma Opeiigha cernos 6
bonvuux u  manvix  nonyaayusx.  Murpanuu.  V3omsmus  TTOMYJISIIMIN:
reorpadudaeckas (mpocTpaHCTBEHHAs ), Ononorudeckas (pempoayKTUBHAS).

EctectBennbiii 0oT00p — HampaBngomuid ¢(aktop sBogouud. Dopmbl
€CTEeCTBEHHOIr0  OTOOpa:  JABMXKYIIMM, CTaOWIM3UPYIOIIMNA,  pa3pbIBarOIIU
(nm3pynTuBHbIii). [lonoBoii oT0Op. BO3HMKHOBEHHE W 3BOJIOLMS COLMAIBHOIO
MOBEJCHUS JKUBOTHBIX.

[IprcnocOONEHHOCT,  OPraHM3MOB  KaK  PE3yJbTaT  MHUKPOIBOJIOLIMH.
Bo3HUKHOBEHHME  TPUCHOCOONEHW y  opraHu3smoB.  Apomopdo3bl U
uavoaaantanuu. [Ipumepbl npucnocodaeHuil y opraHu3MoB: MOpgOJIOTHYECKHE,
¢usnonornyeckue,  OHMOXUMHUYECKHUE,  MoBeAeHUYeckue.  OTHOCUTENbHOCTh
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputepum U CTpyKTypa. BuaooOpasoBaHue Kak pe3ynbTar
MUKpodBoolnu. M3osmsiuus — kioueBod ¢aktop BuaooOpazoBanus. Ilytu u
CHOCOOBI BUI000pa30BaHUS: AJJIONATPUYECKOE (reorpaduueckoe),



CUMIIATPUYECKOE (aK0NIOTHYECKOE), «MTHOBEHHOE (monumION IU3aIINS,
ruOpuansanus). JJIuTeIbHOCTh 3BOIFOLIMOHHBIX MPOLIECCOB.

Mexanu3Mbl GOpMUPOBAHUS OMOJIOTUYECKOTO pPa3HOo00pasusl.

Pone 3BOomonMOHHON  Ouonoruu B pa3pabOTKE HAy4yHBIX METO/OB
coxpaHeHHs1 Onopa3zHooOpa3usi. MUKPOIBOIIONMS U KOIBOJIOIUS Mapa3suTOB U UX
X03sieB. MexaHu3Mbl (POPMUPOBAHUSI YCTOMYUBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEl.

JemoHcTpanun

[Toprpetsl: C. C. UeTBepukos, 3. Maiip.

Tabmuplt u cxeMbl: «MyTallMOHHAsT W3MEHYMBOCTHY, «llomynsannroHHas
CTpYKTypa Buza», «Cxema mposiBieHUs 3akoHa Xapau—BaitnOepray, «/IBuxymimie
CHJIbI 3BOJIOLUNY, «DKOJIOTUYECKass M3OJISIIMS MONYISIUNA CEeBAHCKOM (openny,
«l'eorpaduyeckass M30JSLUS  JTUCTBEHHULIBI CHUOUPCKOM M JIMCTBEHHUIIBI
naypckon», «[lonyJssMOHHBIE BOJHBI YMCIIEHHOCTH XHMIIHUKOB U KEepTBy», «Cxema
JIEUCTBUSL €CTECTBEHHOr0 o0TOOopa», «®PopMbl OOpPHOBI 3a CYIIECTBOBAHUEY,
«aaycTpruanbHblii MenaHu3mM», «KuBble UCKomaeMbie», «[lokpoBuTenbscTBEHHASA
OKpacka KUBOTHBIX ), «IIpegynpexnaaronias OKpacka AKUBOTHBIX»,
«®uznonornyeckue ananranuuy, «lIpucnocobIeHHOCT, OpraHU3MOB U €€
OTHOCHUTENIBHOCTBY, «Kpurepuu Buma», «Buasl-nBorHukn», «CTpykTypa BUAa B
npupone», «CrnocoOwsl BHmo0OpazoBaHusy, «l eorpaduueckoe BHUI000pa30BaHUE
TPEX BHUJOB JIAHJBIICH», «IDKOJOTMYECKOE BHUJI000pa30BAHME BUJIOB CHHUID),
«Tonumnonsl pacteHuity, «KamycTHO-peIedHbIN THOPHIY.

O6opynoBanue: repdapun pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydelia MTUIl |
3Bepeil ¢ MpUMepaMH pa3IMYHBIX MPUCIIOCOOJICHUN, Yydela MNTHUI[ U 3Beper
pasHbIX BHUJOB, Tepbapuu pacTeHW OMU3KUX BHUJIIOB, OOPa30BABIIMXCS
pa3IMYHBIMU CIIOCOOAMHU.

Jlaboparopnasi palora «BpIsiBIeHHE H3MEHYMBOCTH y 0COOEH OJHOrO
BUJIA.

JladbopaTtopnas  padora  «lIpucnocoOneHuss  opraHusmMoB U  HX
OTHOCHUTEJbHAS LIEIIECO00PA3HOCTH.

JlabopaTtopHas pabora «CpaBHeHHE BHJIOB IO MOPQPOIOTUYECKOMY
KPUTEPHIO».

Tema 3. Makpo3BoIIOLMA U €€ pe3yJbTAThI

Meronpl  HM3ydeHUs  MaKpo3BOMOLMH. [laneoHTonormueckue  MeTOJbI
u3ydeHus: dBomouuu. IlepexogHsie (GopmMbl U QUIOrEHETUYECKHE  PSIbI
OpPraHU3MOB.

buoreorpadguueckue meronsl u3ydeHus: sBomouuu. CpaBHeHUE (IOpHI U
dbayHsl MaTepuKoB M OCTpoBOB. buoreorpaduueckue ob6mactu 3emuu. Bumabi-
SHJEMUKH U PEJIUKTBHIL.



OMOpHOSIOTUYECKHE U CPABHUTEILHO-MOP(OIOrHYECKUE METOIbl N3y4eHUs
BOMIIOIMHU. ['eHeTHYeCKMe MEXaHW3Mbl JBOJIIOLMM OHTOI€HE3a W IOSIBICHHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OPraHBbI.
PynumenTtapHple  opraHbl M aTaBU3MBL.  MOJEKYJISIPHO-TEHETUYECKUE,
OMOXMMUYECKHME W  MaTeMaTU4ecKMe  METOAbl  M3YyYEHHs]  DBOJIIOLUU.
I'omonornunsie reHbl. COBpeMEHHbIE METOJbl MOCTPOEHUS (UIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTallUH U SBOIOLMSI TEHOMOB.

OO0mme 3aKOHOMEpPHOCTH (MpaBujia) dBOMOUUU. [IpuHyun cmenvl QyHKYUIL.
HeoOpatumocts sBomtouuu. ApanTuBHas paauanusa. HepaBHOMEPHOCTh TEMIIOB
JBOJIIOLIHAH.

JleMoHCcTpanuu

IToptpetsr: K. M. bap, A. O. Koanesckuii, @. Mromep, 3. [ ekkeb.

Tabmuubl u cxembl: «OUIOTEHETHUECKUM Psi JIOMAAN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepbl»,  «Creronedansy, — «PuHuoputh»,  «CeMeHHbIE
ManopoTHUKW», «buoreorpadguueckne 30HBI 3eMiam», «Jlpeiid KOHTHUHEHTOBY,
«PenukThl», «HauanpHble cTagud SMOPUOHAIBHOTO Pa3BUTHUS IMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMUHBIE M AHAJOTUYHBIE OpraHe, «PyaumeHThD,
«ATaBU3MBD), «XPOMOCOMHBIE HAa0Opbl YEJIOBEKAa M IMIHMMMaH3e», «l JIaBHBIE
HampaBJICHUs 3BOITIOLUNY, «OO0II1e 3aKOHOMEPHOCTH 3BOIIOLIUI.

OO6opynoBaHue: KOJJICKIIMH, TrepOoapuu, MYJSDKM MCKOMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISIKA TOMOJIOTMYHBIX, AaHAJIOTHYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKLIUN HACEKOMBIX.

Tema 4. IIpoucxoxkaenne U pa3BuTHE KU3HU HA 3emJie

Hayunble rUmoTessl NpPOUCXOXKIEHUS JKM3HM Ha 3emie. AOHOreHes u
naHcnepmusi. [loHayuHble MpeACTaBICHUS O 3apOKICHUM KU3HU (KPEALIMOHU3M).
['mnore3a NOCTOSSHHOTO CaM03apOKICHU )KU3HU U €€ onpoBepxkeHue onbitamMu O.
Penu, JI. Cnamnanmnanwu, JI. [lactepa. [Ipoucxoxnenne »u3HU U aCTPOOHUOIOTHSI.

OcHOBHBIE ATaIlbl HEOpPraHU4YECKOU SBOJIOLIHH. [InanerapHas
(reosoruyeckas) SBOJIONMSA. XHUMHYECKas OdBOJIONUA. AOHOTCHHBIH CHHTE3
opraHmyeckux BeniecTB u3 Heopranuueckux. OmeiTr C. Mummepa u I'. IOpm.
OO6pazoBanue mnoauMepoB u3 MoHoMepoB. KoanepBarHas rumnore3a A. .
Onapuna, runore3a nepBuaHoro OymnboHa J[x. XomnaeiiHa, reHeTUYECKasi TUIoTe3a
I'. Mémnepa. Pubozumbl (T. Yek) m rumoreza «vmupa PHK» V. T'mnbGepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKJIETKH.

HUctopuss 3emnn u Meroasl €€ wu3ydeHus. Vckormaemble OpraHuyvecKue
octatku. ['eoxpoHosnoruss u €€ Meronbl. OTHoOcUTENbHAsT M aOCOJIOTHAS
reOXPOHOJIOTHs. I'€0XpOHOIOrnyecKast mKajia: 30Hbl, 3Pbl, IEPUOIbI, STTOXH.



HavanpHble s3Tanbl opraHmyeckod sBomounu. [losiBieHne u 3BoNOIUA
NEPBBIX KJIETOK. DBOMIOIUS MeTabonu3mMa. BO3HHMKHOBEHHE MEPBBIX DKOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOMIEHKN KaK aHaJor MEPBbIX HAa 3eMile COOOIIECTB.
CrpomaronuTtsl. [IpokapruoThl U 3yKapuOTBHL.

[IpoucxoxaeHue 3ykapuoT (CUHMOHOTreHe3). DBOJIOLMOHHOE TPOUCXOXKICHNE
BUpycoB. [IpoucxoJieHHE MHOTOKIETOYHBIX OpraHu3MOB. BoO3HUKHOBEHUE
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE ATambl SBONIONUHU BBICIIUX pacTeHuil. OCHOBHBbIE apomMop(do3b
pacteHnii. Bpixom pacreHnii Ha cymy. IlosBieHHe CIIOPOBBIX pPacTEHHUW U
3aBoeBaHre uMHU cymu. CemeHHble pacTeHus. IIpoucxoxaeHue [BETKOBBIX
PacTECHUMN.

OcHOBHBIE 3Tambl 3BOJIOLUUU KUBOTHOrO Mupa. OCHOBHBIE apoMOp(O3bI
®KUBOTHBIX. BeHackas ¢ayna. KemOpuiickuii B3pbIB — TMOSIBIEHUE COBPEMEHHBIX
TunoB. IlepBbie xOopaoBbIE )KUBOTHBIE. JKHU3Hb B BO/E. DBOJIOIMUS TTO3BOHOUHBIX.
[Tpoucxoxnenue ambubuii u pentwiuil. [IpoucxoxaeHHe MIICKONUTAIOMMNX U
ntutl. [lpuanun  xmoueBoro apomopdo3a. OcBoeHue O€CIO3BOHOYHBIMH U
[M03BOHOYHBIMHU KMBOTHBIMU CYIIIU.

Pa3Butre Xu3HM Ha 3eMje MO 3paM U MEpUoJaM: apxeul, MpOoTEepO30u,
najgeo3or, Me3030M, KailHo3oih. OOmas  xapakTepucTUKa KiIuMara U
reoJIOTMYECKUX TpoleccoB. [losiBeHHEe M pacuUBET XapaKTepPHBIX OpPraHU3MOB.
VYrineobpazoBaHue: €ro ycaoBUs U BIUSHUE Ha Ta30BbI COCTaB aTMOC(EPHI.

MaccoBble BBIMUpPAHUSI — SKOJIOTHYECKUE KPU3UCHI Mpouuioro. IIpuuuHel u
CJIE/ICTBUSI MAacCOBBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKUN KpPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenus 6uopazHooOpasusi Ha 3emie.

CoBpemeHHasi cuctema opranudeckoro mupa. [lpuHnumnsl knaccudukanuu
opranu3mMoB. OCHOBHbBIE CHCTEMAaTUYECKHUE TPYIIIbI OPraHU3MOB.

JleMoHCcTpanuu

[Toptpersl: ®@. Penn, JI. Cnamnanuanw, JI. Ilactep, Y. 1. Meunukos, A. 1.
Omnapun, [Ix. Xonnenn, I'. Mémnep, C. Munep, I'. FOpu.

Tabmuer u cxembl: «Cxema ombita @. Peqny, «Cxema ombita JI. [lactepa mo
U3YYEHUIO CaMO3apoxIeHus Xu3Hu», «Cxema ombita C. Mumepa, I'. FOpu»,
«JTanpl  HEOPraHMYECKOW  ABOJMOIMKW»,  «l €OXpOHOJOrHYeckas  IIKajiay,
«HauvanbHble 3Tanbl OpraHUYEecKo HBOMOLUMY, «CxeMa o0pa3oBaHUs DYKapHOT
nyréM cumoOunoreHesza», «Cucrema >KUBOW mNpupoasl», «CTpoeHHe BHUpPYCay,
«Apomopdo3bl  pacteHuit», «PuHUOPUTH), «OTHOKIETOYHBIE BOIOPOCIN,
«MHOroknerounsie Bopopocan», «Mxwuy, «llanopotHukn», «l onoceMeHHbIE
pacteHus’», «OpraHbl ILBETKOBBIX pacTeHHi», «Cxema pa3BUTUA KUBOTHOIO
Mupa», «Apomopdo3bl KHUBOTHBIX», «lIpocreiue», «KuilieuHONOIOCTHBIEY,
«IInockue 4EepPBUY, «YneHucroHnoruey, «PBIOBI», «3eMHOBOJHBICY,



«IIpecmbikarommecs», «lItumpy, «Mnekonuraroume», «Pa3BuTue XU3HH B
apxeuckou 3pe», «Pa3BuTHe )KU3HU B MPOTEPO3OUCKON 3pe», «Pa3BuTue KU3HHU B
MaJIc030MCKON dpey, «PazBuTue Ku3HU B ME3030MCKOU dpey, «Pa3Burue kxu3HH B
KaitHO30MCKOM 3pe», «COBpeMEHHAast CUCTEMA OPraHUYECKOTO MUPay.

OO6opynoBanue: repbapuu pacTeHUW pa3IMUHBIX OTJIEJIOB, KOJIICKIIMU
HACEKOMBIX, BJIQXXHBIE MPEMapaThl KUBOTHBIX, PAKOBUHBI MOJITIOCKOB, KOJUICKIIUH
UTJIOKOXKUX, CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, 4Yydella NTULl W 3BEPEW,
KOJUIEKIIUA OKaMEHEJIOCTEM, IMOJE3HbIX HCKOIMAEMBbIX, MYJSDKM OPraHUYECKUX
OCTaTKOB OPraHU3MOB.

Bupryanbnass  sgadoparopHass padora «MopaenupoBaHuE — ONBITOB
Munnepa—tOpu no n3ydennio abMOreHHOT0 CUHTE3a OPTraHUYECKUX COSAMHEHUN B
MIEPBUYHOM aTMochepey.

JlabopaTropHas pabGora «J/I3ydeHue W oOmMCaHHWE HMCKOIAEMBIX OCTAaTKOB
JPEBHUX OPTraHU3MOBY.

IlpakTuyeckass pabGora «l3yueHne OCOOCHHOCTEHM CTPOCHMS PACTCHUM
Pa3HBIX OTIIEIIOBY.

IIpakTuyeckas padora «3yyeHne ocoOEHHOCTEH CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxokaeHne 4eJJ0BEeKAa — AaHTPOIIOr eHe3

Pa3zgensl 1 3a1aun aHTpONOIOruU. MeTo bl aHTPOIOJIOTUH.

CraHOBIIEHHE NPENCTABICHUN O IPOUCXOXKIAECHUU YeJOBEKa. PenmurmnosHele
B033peHUsl. COBpEMEHHbBIE HAYUHBIE TEOPHUU.

Cx0/ACTBO YeNnOBEKa C KUBOTHBIMU. CHCTEMAaTUUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKUBOTHBIMU:  CPaBHUTEIBHO-
MOP(OJIOTHICCKHE, AMOPHOJIOTHYECKHUE, (hHU3M0JI0r0-OMOXUMHUICCKHE,
noBefeHyeckre. OTIMYMS YEIOBEeKa OT )KMBOTHBIX. [IpAMOX0XKIEHNE U KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BUTHE rOJI0BHOrO MO3ra U BTOPOU CHUTHAIBHOU
CUCTEMBI.

JBrkyiue cuiibl (pakTopbl) aHTPOIOreHe3a: OMOJIOTMYECKHEe, COLMATIBbHBIE.
CooTHotieHre OMOIOTUYECKUX U COIIMATTBHBIX (PaKTOPOB B AHTPOTIOTCHESE.

OcHOBHBIE CTauM aHTpororenesa. PaHHMe dYenoBeKOOOpa3Hble 00E3bsIHBI
(MPOKOHCYJIBI) ¥ PAHHUE MOHTU/IbI — OOIIKE MPEIKHA YET0BEKOOOPa3HbIX 00€3bsH U
MoJer. ABCTPaNIONUTEKH — JBYHOTHE NPEAKHU JIOAEH. UenoBek yMenbli, MepBble
V3TOTOBJICHUSL OPYAUU Tpynaa. YelnoBeK NMPpSAMOXOISIINM U MEPBBIM BBIXOJ JIOJIEH
3a  npeaenasl  Adpuxku. YenoBek redaenbOeprckuii — oOmMM  MpesoK
HEAaHIEPTAIBCKOr0 YEJIOBEKA U YEJIOBEKA Pa3yMHOro. YenoBeK HEaHIEepTAIbCKUI
KAaK BHUJ JIIOJEH XOJOJHOrO KJMMara. YenoBeK pa3yMHBIM COBPEMEHHOIO THIIA,
JIEHUCOBCKMI YEJIOBEK, OCBOEHHWE KOHTUHEHTOB 3a mpenenamu AdQpUku.
[TaneoreneTnka u najaeoreH OMHKA.



DBOJIOIMSA COBPEMEHHOI0 4esioBeka. EcTecTBEeHHBIM OTOOp B MOMYJISALIUSIX
yesioBeka. MyTallMoHHbBIN mporiecc W nonuMop@usM. [lomynsiroHHBIE BOJHBI,
npeiid reHoB, Murpanus U «3QQPEKT OCHOBATEISA» B MOMYJSIIUSIX COBPEMEHHOTO
YeJIoBeKa.

Yenoseueckue pacel. Ilonstne o pace. bonpmme packl: €BpOIEOUIHAs
(eBpasuiickasi),  aBCTpajO-HerpoujHas  (SKBaTOpHalibHas),  MOHTOJOUIHAS
(a3maTcko-aMepHKaHCKas). BpeMss M ImyTu pacceneHus 4esloBeKa IO IIIaHETe.
EnuHcTBO  uyenoBeueckux — pac.  HaydHas  HECOCTOSATENBHOCTH — pacHU3Ma.
[IpucrnocoOneHHOCTh YeoBeKa K pa3HbIM YCIOBHUSM OKpPYXarollel Cpebl.
Brnusgnue reorpaduueckoit cpeabl U apeidda TEeHOB Ha MOpP(GOIOTHI0 |
(U3NOTIOTHIO YeNTOBEKa.

MexauciummHapable  MeToAsl B (u3uYeckor  (OMOJIOTHYECKON )
AHTPOIIOJIOTUHM.  ODBOJIOUHMOHHAS ~ AHTPONOJOTMS W IAJCOAHTPOMOJIOTHS
YEJIOBEYECKUX MNOMyJsiui. bruoconuanbHble MCCIEIOBaHUS MPUPOABl YEIIOBEKA.
HccnenoBanne K03BOMIONUNA OMOJIOTMYECKOT0 U COIMATIBLHOTO B YEJIOBEKE.

JleMoHCcTpanuu

[loprpersr: Y. lapsun, JI. Jluku, 5. S. Porunckuii, M. M. I'epacumos.

Tabmuubl u cxembl: «MeToJbpl aHTPONONAOrUN», «['0J0BHOI MO3Tr YenoBekay,
«YenoBekooOpa3Hbie 00€3bsHB), «CKeleT 4YeloBEeKa M CKEJIET IIMMIIaH3e»,
«PyIMMEHTBI U aTaBU3MBbD», «J{BHKYIIME CUIIBI AaHTPOIIOTEHE3a», « IBOIKOLUOHHOE
IpPEBO  4YEJOBEKa», «ABcTpasonutexk», «YemnoBek  ymenslit», «Yenosek
NPAMOXOAAIINNY, «J[eHncoBckuil yenoBek» «Heannepranbip», « KpoMaHbOHIIE,
«IIpeakun yenoBekay, «ITarbl 3BOJIIOLIMH YEJIOBEKa», «Packl uemoBekay.

O6opynoBaHue: MYyJSDKM — OKaMEHEJIOCTeH, MpeAMETOB  MaTepualbHOU
KyJIbTYphl TMPEIKOB dYEJIOBEKa, penpoayknuu (doTtorpaduu) KapTuH C
MudonornueckuMu U OUONEHCKUMM CIOKETaMH TPOUCXOXKJIEHUS YEJIOBEKa,
¢doTorpapun HaXOAOK UCKOMAEMbIX OCTAaTKOB UEJIOBEKA, CKEJIET YeJI0BEKa, MOEIb
yeperna 4ejJoBeKa M 4Yepena IIMMIAaH3e, MOJENIb KHUCTH YelIOBEKa W KHUCTH
IMMITIaH3€, MOJENH TOPCa IPEAKOB YEIOBEKA.

JlabopaTtopHas pabGora «V3ydeHne OCOOEHHOCTEH CTpOEHUs CKelleTa
YEJI0BEKA, CBSI3AHHBIX C MPSAMOXO0XKICHUEM.

IIpakTuyeckas padora «/3ydeHne S3KOJIOTHYECKUX aAanTallluil YeI0OBEKa.

Tema 6. Jkonorusi — Hayka O B3aMMOOTHOLICHHUSIX OPraHU3MOB U
HAOPTraHU3MEHHBIX CUCTEM C OKPYKaIollel cpeaoi

3apoxxeHue U pa3Butue 3koniorud B Tpyaax A. ['ymGonpara, K. @. Pynbe,
H. A. CesepiuoBa, 2. I'ekkensi, A. Tenciu, B. H. CykauéBa. Paznensl u 3agauu
9K0J0ruM. CBSI3b SKOJOTMH C IPYTUMU HayKaMHU.



Metonbl sxonoruu. IloneBbie HaOMIOAEHUS. DKCHEPUMEHTHI B DKOJIOTUH:
npupofHble M JaboparopHble. MojenupoBaHue B 3KOJIOTMU. MOHMTOPUHT
OKpY>KaroIIel Cpe/ibl: JIOKAJIbHBIN, PErHOHAIBHBIN U TJI00AIbHBIMN.

3HaueHUE DJKOJOTMYECKMX 3HAHMM JUIA  4YelOBeKa. OJKOJIOIMYECKOE
MHPOBO33pPEHUE KAaK OCHOBA CBA3EH 4YEJIOBEUECTBA C NpuUpomon. PopMHpOBaHHE
JKOJIOTUYECKOU KYJIBTYPBI U DKOJIOTMYECKOW IPaMOTHOCTH HACEJICHUS.

JemoHcTpanuu

[Toptpetsi: A. I'ymbonsar, K. ®@. Pynse, H. A. CeBepuos, 3. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuuel 1 cxemsbl: «Pa3znensl skodorumy, «MeTtoasl sKoaorum», «Cxema
MOHHTOPHUHIA OKPYXKAIOIIEN CPENbD).

JlaGoparopHas pabora «3yuenue METOJIOB 3KOJIOTUYECKHUX
HUCCJICTOBAHUN.

Tema 7. OpranusmMsbl U cpeia OOMTAHUSA

Okonornyeckue (HakTopbl U 3aKOHOMEpPHOCTU UX nerictBus. Knaccubukamms
AKOJIOTHYECKUX (DAKTOPOB: aOMOTHIECKHE, OMOTHIECKUE, aHTpororeHHbie. Oomume
3aKOHOMEPHOCTH JEUCTBHUS 3KoJornyeckux ¢akropon. IIpaBuno munumyma (K.
[Mmnpenrens, FO. JIubux). TonmepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOHMOHTHBIC
OpraHU3MBI.

AbGuotnueckue (aktopel. CBeT Kak »dKkojormyeckuii ¢akrop. [elicTtBue
Pa3HBIX YYaCTKOB COJHEYHOIO CIIEKTPAa HA OPraHU3Mbl. DKOJOTHYECKHUE TPYIIIbI
pacTeHMl M JKUBOTHBIX II0 OTHOLICHHIO K cBeTy. CUTrHaJbHas poJib CBETa.
doTonepuoansm.

Temneparypa kak skonoruueckuii ¢dakrtop. JleiictBue Temmneparypsl Ha
opraHu3mbl. [IoMKUIIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxxnocts kak skomormueckuii Qaxtop. Ilpucmocobnenus pacteHuil K
nojiepxkaHuio BogHoro Oamanca. Kmaccudukamusi pacTeHud MO OTHOLIEHHIO K
Bojie. [Ipucnoco6iennst >kMBOTHBIX K M3MEHEHHUIO BOJHOTO PEXUMa.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HAa3€MHO-BO3YIIHAs, IMMOYBEHHAs,
rIyOMHHAasT  TMOAMOYBEHHAs,  BHYTpHOpPraHu3dMeHHas.  DU3UKO-XUMUYECKUE
OCOOEHHOCTU cpell oO0uTaHusi oOpranu3moB. [IpucnocoOieHUs OpraHu3MoOB K
KW3HU B Pa3HBIX CpEaXx.

buonornueckue putMbl. BHemHue u BHyTpeHHUE puTMBl. CyTOYHBIE M
roguyHbie puTMbl. [IprCcoCcOOJEHHOCT, OPraHM3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUH KU3HU.

Kusnennvie Qopmbl  opranusmoB. lloHsTMe o KuU3HEHHOW (opme.
XKuznenusie popmbl pacTeHUI: AEPEBbs, KYCTAPHUKH, KyCTAPHUYKH, MHOT'OJIETHHUE



TpaBbl, OJHOJICTHUE TpaBbl. JKU3HEHHbIE (OPMBI KUBOTHBIX: TUIPOOUOHTHI,
re0OHOHTHI, a3pOOHNOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buornueckue (akTopBI. Buner OMOTUYECKMX  B3aUMOJCUCTBHIL:
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusMm, kooneparus,
MyTYyaiau3M, KOMMEHCaIU3M (KBapTHUPAHTCTBO, HaxyeOHnuecTBO). Herpoduueckue
B3auMojielicTBUa  (Toruueckue, (dopuueckue, (dabpuueckue).  3HAUCHHE
OMOTHMYECKNX B3aUMOAECUCTBUM ISl CYIIECTBOBAHHUS OPraHW3MOB B Cpele
obutanud. [I[pyHIUIT KOHKYPEHTHOT'O UCKIIIOUECHHUSI.

JlemoHcTpanun

Tabmuupl ¥ cxeMbl: «Ikoyiorudeckue (paxTopel», «CBETOBOM CIEKTpPY,
«IKOJOrM4eCKUE TPYIIIbl )KUBOTHBIX 110 OTHOLIEHHUIO K CBETY», «TemIoKpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIEY», «DU3HOJOTMYECKHE afanTaluu
KUBOTHBIX», «Cpenbl OOUTaHUSI OpPraHU3MOBY», «bBHOJIIOrMYECKUE PUTMBDY,
«Kuznennole ¢dopmbl  pacteHHi», <«KusHeHHBIE  (DOPMBI  KUBOTHBIXY,
«IKOCHCTEMA IIUPOKOJIMCTBEHHOTO JEcay, « IKOCUCTEMA XBOMHOrO Jecay, «Llemnu
MUATaHUS», «XumHu4decTBo», «llapasutmszm», «Konkypermus», «CumOuosy,
«Kommencanmmszmy.

OobopynoBanue: repdapuu pacTeHUW U KUBOTHBIX, MPHUCIIOCOOJIEHHBIX K
BIMSHUIO PAa3IMYHBIX HKOJIOIMYECKUX (DaKTOpOB, repOapuu CBETOMIOOUBBIX,
TEHENNOOMBBIX M TEHEBBIHOCIUBBIX PAaCTEHUH, CBETONIOOUBBHIC, TEHEIIOOUBBIE U
TE€HEBBIHOCJIMBbIE KOMHATHBIE PACTEHUS, repOapuu U KOJUJIEKIIMH TETJIONIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX PACTCHH, dydesia MTHUIl U 3Bepeil, repdbapuu
pacTeHuii, OTHOCSIMUXCS K rurpodutam, kcepoduram, me3opuTam, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJJIEKIUU >KMBOTHBIX, OOMTAIOIIUX B Pa3HbIX Cpelax,
repbapuu M KOJUIGKIMU pACTEHUA U IKUBOTHBIX, OOJIQAAIOIIUX dYepTaMu
IPUCTIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBUH >KU3HM, repOapuu u
KOJUICKIIUU PACTEHUI M >KUBOTHBIX PA3IMYHBIX XU3HEHHBIX (OpPM, KOJUICKIIHH
’KUBOTHBIX, yJaCTBYIOIIUX B Pa3IMUYHBIX OMOTHYECKIX B3aUMOACHCTBUSIX.

JlabopaTtopnas pabora «BblsBiIeHUE MPUCITOCOOJICHUN OpPraHU3MOB K
BIIMSTHUIO CBETA».

JlabopaTtopHas pabora «BblsBiIeHHUE MPUCTOCOOIIEHUM OpPraHU3MOB K
BIIMSTHUIO TEMIIEPATYPhI».

JlaGopaTtopHass paGora «AHATOMHYECKUE OCOOCHHOCTU PACTCHUN U3
pa3HbIX MECT OOUTaHUS.

Tema 8. Jkos10orust BUA0B U NOMYJISALMI

OKOJIOTUYECKHE  XApPaKTEPUCTHKU  MOMYJSALHUU. [lomynsauust ~ Kak
Ouonoruyeckas cucreMa. Poiib HEOTHOPOJIHOCTH Cpelbl, (pUu3ndueckux 0apbepoB U
0COOEHHOCTEW OMOJIOrMU BUJIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOM CTPYKTYPbI
nomysiquid. OCHOBHBIE IOKA3aTENM IONYJSILUU: YHUCIEHHOCTb, IUIOTHOCT,



BO3pacTHasT W TMOJOBasg CTPYKTypa, pOXKIAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTh, MUTpAIUS.

DKkoyiorudeckasi CTpykrypa nonyssiiuu. OleHKa YUCICHHOCTH TOMYJISIUU.
JIlnHaMuKa NOMyJsIquU U €€ peryisnus. buorndeckuii MOTEHLMAN MOMYISIUU.
MopaenupoBanue TMHAMUKH onyisiuu. KpuBble pocTa YMCICHHOCTH MOMYJISIIUU.
KpuBbie BbDKMBaHUA. Perynsius 4YHCICHHOCTH TOMYJSILUNA: poiib (HaKTOPOB,
3aBHUCSIINX U HE 3aBUCSIINUX OT MNIOTHOCTH. DKOJIOTMUYECKUE CTPATETUU BUOB (I- U
K-cTparerun).

[Tonsitue 00 3KoMOrMYEcKOW HuIIe Buaa. Mectoobutanue. MHoroMmepHas
MOJZieNb dKojornueckor Humu Jx.M. XaruuHcoHa. Pa3Mepbl 3KOJIOrMYeCcKOu
Huiy. [loTeHnnanbHas U peasii30BaHHAS] HUIIU.

Bun kak cucrema nomyisinuMii. Apeasbl BUIOB. Buapl M HX JKU3HEHHBIE
CTpaTeruy. JKOJIOTHYECKNE YKBUBAIIEHTHI.

3aKOHOMEpPHOCTH TIOBEACHUS W MHIpaluid KUBOTHBIX. buomornueckue
WHBA3UHU YYKEPOIHBIX BUIOB.

JleMoHCcTpanuu

[Toprper: k. M. XaTunHCOH.

Tabmuet 1 cxeMbl: «ODKOJOTMYECKHE XapaKTePUCTUKHU  TOMYJISIIIUN,
«IIpocTtpancTBeHHass  CTpyKTypa nonyasauuu», «Bo3pacTHeie  nmupamMuibl
nonyysanuny, «CKOpPOCTh  3acelieHHs] TOBEPXHOCTH  3€MJM  Pa3IUYHBIMU
opranuzMmammny», «Mojenp s3xonorndeckord Humu /x. M. Xatuunconay.

O6opynoBanue: repoapuu pacTeHUM, KOJUICKIIUH JKUBOTHBIX.

JlaGopaTtopHassi  pabora  «llpucrmocoOneHus ceMsH  pacTeHHMH K
pacCeIeHUIo.

Tema 9. Jkos10rus coodmIeCTB. IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBa opranu3smMoB. buoneno3 u ero crpykrypa. CBs3um MexIy
OpraHu3MaMH B OMOIIEHO3E.

OxocucteMa kak oTkpbiTas cucrema (A. Ix. Tencnu). DyHKUHMOHAIBHbBIC
OJIOKH OpraHM3MOB B DKOCHUCTEME: IMPOJYIEHTbl, KOHCYMEHTBI, PEIYIICHTHI.
Tpodpuueckne ypoBHu. Tpoduueckue uenu u cetu. AOuoTHYECKUE OJOKH
skocucteM. [1ouBbl U Wbl B 3KOcUcTeMax. KpyroBopoT BEIIECTB U TOTOK SHEPTUU
B DKOCHCTEME.

OcCHOBHBIE  TOKa3areau  JKOCHCTEMBI. buomacca ®  mpomyKius.
DKOJIOTUYECKUE MUPAMUIBI YUCeT, OMOMAaCChl U DHEPTHUH.

Jlunamuka sxocucmem. Kamacmpocghuueckue nepecmpotiku. Daykmyayuu.
HanpaBnenHsie 3akOHOMEpPHBIE CMEHBI COOOIIECTB — CyKieccuu. llepBuunbie u
BTOPUYHBIC CYKIIECCUM W UX TMPUYUHBL. AHTPOIOI€HHBbIE BO3JEHCTBUS Ha
cykneccuu. KnnmakcHoe coobuiectBo. bruopaznooOpasue u moaHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOWYMBOCTU COOOIIECTB.



[IpupoHbIE 3KOCUCTEMBI. DKOCUCEMbL 03ED U peK. DKocucmemvl Mopeu u
0KeaHo8. IKocucmemvl MyHOp, 1eco8, cmenell, nyCmbitb.

AHTpPOIIOTEHHBIC JIKOCHUCTEMBI. ATpO3IKOCHCTeMa. ATrporieHo3. Pazmmuus
MEXIy aHTPOIIOT€HHBIMU U MIPUPOJHBIMHU IKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMITOHEHTBI YpOO3KOCHCTeM. [ opozckas
dnopa u dayna. CunanTpomnuzamusi Topojckod ¢(ayHel. buomoruueckoe u
XO3SIICTBEHHOE 3HAYEHUE arpOdKOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpHOCTH (DOPMHUPOBAHKS OCHOBHBIX B3aMMOICHCTBUI OPraHU3MOB B
aKkocuctemax. Ponb Kackaowmozo sghghexma u 6u008-30upuxamopos (Kiouesvix
61008) 6 yHKYuOHUposaHuu 3Kkocucmem. IlepeHOC IHEPTUM U BEIIECCTB MEXTY
CMEXXHBIMH 3KOCHUCTEMAaMH. Y CTOMYUBOCTh OPraHU3MOB, MOMYJISIIAN U 3KOCUCTEM
B YCIIOBHUSIX €CTECTBEHHBIX U aHTPOIIOTC€HHBIX BO3CHCTBUM.

Mexarnusmol 8030eliCmeus. 3aepsA3HeHUl  pPAa3HbIX Mmunos Ha
CcyOOpP2AHUBMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM VPOBHSIX,
OCHOBbL  DKOJIOZUYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€LLCMBUSL.
MeTomonoruss MOHUTOPUHTA €CTECTBEHHBIX M AaHTPOTIOTEHHBIX YKOCHCTEM.

JleMOHCcTpanuu
[Toptper: A. JIx. Tencnu.
Tabmuupr wu cxembl:  «CTpykTypa  OHOLIEHO3a»,  «JKocucTeMa

IIUPOKOJIUCTBEHHOTO Jieca», «IKOCUCTEMA XBOMHOIO Jiecay, «DyHKIMOHATbHBIC
TPYIIBl OPraHU3MOB B 3KocucTeMe», «KpyroBopoT BEIIECTB B JKOCHCTEMEN,
«llenn nutanus (macTOUIHAS, NETPUTHASN)», «IKOJIOTHYECKasi TUPaMHIa YUCEID»,
«IKonoruueckasl nmupamuia OMOMaCChD, «IKOJOTUYECKAs] TUpaMUIa dHEPTUNY,
«O0pa3zoBanue 6ois0Tay, «llepBuunas cykueccus», «BoccranoBienue neca nocie
nokapay, «JKocucTeMa o3epa», «ArporeHo3», «KpyroBopoT BemeCTB M MOTOK
SHEPruu B arpoueHo3er, «[Ipumepsl ypOoskocucTem.

O6opynoBanue: repdapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Yydelia MTUIl |
3Bepeid, repOdapuu KyIbTYPHBIX U TUKOPACTYIIUX PACTCHUM, aKBAPUYM KaK MOJIEITh
HKOCUCTEMBI.

IIpakTnyeckas padora «3yuenue u onucanue ypo0IKOCUCTEMBD».

JlabopaTtopHas pabora «l3ydenune pazHOOOpa3usi MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

IKcKypeusi «DKCKypcUsi B TUIIMYHBIN OMoOreoieHos (B ayOpaBy, Oepe3HsK,
ebHUK, Ha CYXOJI0JIbHBIN UM TOMMEHHBIN JIyT, 03€p0, 00JI0TO)».

IKckypeusi «IKCKYpCUss B arpodKOCUCTeMy (Ha Mojie WM B TEIUIMYHOE
XO35IUCTBO)».

Tema 10. buocgepa — riiodanbHasi IKoCUCTEMA

buochepa — oOmermmanerapHas o00o0jg04ka 3eMiiM, TAE€ CYIIECTBYET WU
CyIIIECTBOBAJA XU3Hb. PazBuTHe mpejcTaBieHuii o ouocdepe B Tpynax 3. 3rocca.



VYuenue B. U. Bepnanackoro o 6uoctepe. O6mactu ouochepst u e€ cocras. JKupoe
BeliecTBO Ouocdepsl U ero HyHKIIHH.

3aKOHOMEpPHOCTH cylecTBoBaHUsl Onocheprbl. OcodeHHOoCcTH OHMocdepbl Kak
rI100abHOM SKocUucTeMbl. JJuHaMudeckoe paBHoBecue B ouocdepe. KpyroBoporsl
BEIIECTB U OMOr€0OXMMHUYECKUE IUKIBI (Yriiepoaa, a30Ta). PUTMUYHOCTD SIBJICHHIA
B Onocdepe.

3oHanbHOCTh OWocheprl. Ilonstue o Omome. OCHOBHBICE OHOMBI CYIIIH:
TYHJIpa, XBOWHBIE JIeca, CMEIIaHHbIE U MUPOKOJUCTBEHHBIE Jieca, CTEIH, CAaBaHHBI,
MyCTBIHYU, TPOIIMYECKUE JIECa, BHICOKOTOPhsl. KmuMar, pacTUTENbHBIN U KUBOTHBIN
MUp OMOMOB CYIIH.

CtpykTypa u QYHKIHS )KUBBIX CHCTEM, OIIEHKA UX PECYPCHOTO MOTSHITHAIA U
o6nochepHbIX QyHKIUH.

JdeMoHCcTpanuun

[Toptpersr: B. Y. Bepnaackuii, 3. 3rocc.

Tabmuer u cxembl: «['eocdepsr 3emumy», «KpyroBopor azora B mpupoje,
«KpyroBopor yriepoga B mnpupose», «KpyroBopor KuCIOpoJa B MPUPOIEY,
«KpyroBopor Boabl B mpuponae», «OcHoBHbIe OMOMBI cymn», «KimMarnueckue
nosica 3eman», «TyHapay, «Taitray, «CMemanubiii jec», «IIIupoKoIMCTBEHHBIN
necy, «Crenby, «CaBanHay, «IlycTeiHDY, « Tponuueckui Jiecy.

O6opynoBanue: repdbapuu pacCTCHUN pa3HBIX OMOMOB, KOJUICKIIMH >KUBOTHBIX.

Tema 11. YestoBek U OKpy:Kawiuas cpeaa

OKOJIOTMYECKHE KPU3HChI M WX NpUYMUHBL. Bo3aeiicTBue uenoBeka Ha
ouochepy. 3arpszHenue BoO3AymHON cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOAHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienue mnouBbel. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue Kinumara.

AHTpPONIOT€HHOE BO3/ICWCTBUE HA PACTUTENbHBIA M KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOIO W KUBOTHOrO MHUpa. OCHOBHBIE MPUHILMUIBI OXPaHbl MPUPOJBIL.
Kpacubie xuuru. OcobGo oxpansembie mnpupognbie Ttepputopuu (OOIIT).
borannueckue caqpl ¥ 300JI0THYECKUE TTAPKHU.

OCHOBHBIE MNPUHIUIIBI YCTOMYMBOTO Pa3BUTHS YEIOBEYECTBA U MHPUPOJBIL.
PanvonanbHO€  MPUPOJONOIB30BAHME M COXpaHEHHE  OMOJIOTMYECKOro
pazHooOpazust 3emusd. OOImIKME 3aKOHOMEPHOCTH TIJI00AJbHBIX HSKOJIOTHUYECKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'0 KPU3HCa U €r0 BEPOSITHBIE TTOCIIEICTBUSL.

Pa3zButrie METOJIOB MOHUTOPHHIA pPa3BUTHUA ONACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle UCCIe008aHUsl nepexooa K pecypcocbepezaroujeii u
KOHKYPEHMOCNnOoCcoOHOU dHepeemuke. buonoesuueckoe pasnooodpasue u buopecypcoi.
Hayuonanvnvle ungopmayuonnvlie cucmemsl, obecneyusarwuwjue O00CmMyn K
uHgopmayuu nO COCMOAHUIO OMOENbHbIX 6U008 U dkocucmem. (OcHoOBbI



sKopeadbuumayuyu Kocucmem u cnocoboos 6opvOvl ¢ OUONOBPENHCOCHUIMU.
Pexoncmpyxyus mopckux u HazeMHuIX IKOCUCTEM.

JleMoOHCcTpanuu

Tabmumet  u cxeMbl:  «3arpsiHeHue  atMocepsl»,  «3arpsi3HEHHE
ruapocepb», «3arps3HeHue nouBb», «llapHukoBbI  3PdexT», «Ocobo
OXpaHsieMble MPUPOJHBIE TEPPUTOPUNY, «MoIeTH yIPaBIIEMOTro MUPa.
O6opynoBanue: ¢ororpadun oXpaHseMbIX pacTEHUW M >KUBOTHBIX KpacHoii
kHuru Poccuiickon @enepanuu, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110 BUOJIOI'MU HA YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOCHHS OOYYarOIIMMHCS MPOrPaMM CPETHEro OOIIEro
0o0pa30BaHus: JTUYHOCTHBIE, METAIIPEIMETHBIE U TTPEIMETHBIE.

B cTpykType TUYHOCTHBIX pe3yIbTaTOB OCBOECHUS MPOrPAMMBbI IO OMOJIOTUU BBIIEIECHBI CIEIYIOIINE COCTABIISAIONINE:
OCO3HAaHUE OOYYAIOUIUMUCS  POCCHMCKOW TPaXXTAHCKOW  MJIEHTUYHOCTH — TOTOBHOCTHU K  CAaMOpPa3BUTHIO,
CaMOCTOATENILHOCTU U CaMOOIIPEIEICHNIO, Haauuue Momueayuu K OOy4EeHUIO OUOJIOTHH, YyeleHanpasienHoe pa3eumue
BHYTPEHHUX YOEXKIEHUH JMYHOCTH HAa OCHOBE KIIOYEBBIX IIEHHOCTEH M MCTOPHUYECKUX TpPAAULUN pa3BUTHA
OMOJIOTMYECKOT0 3HAHUS, 20MOBHOCMb U CHOCOOHOCMb OOYYAIOIIMXCS PYKOBOJCTBOBATbCS B CBOEH JESITEIILHOCTU
LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAaMH, MPUCYILIUMH CUCTEME OMOJIOTMYECKOr0 OOpa30BaHUS, HAauyue NpasoCO3HAHUS
AKOJIOTMYECKOU KYJIBTYPbI, CHOCOOHOCMU CMABUMb LETN U CTPOUTH )KM3HEHHBIE IJIAHBI.

JIMYHOCTHBIE Pe3yIbTAaThl OCBOSHUS IPOrpaMMBbI 110 OMOJIOTMH JIOCTUTAIOTCS B €JMHCTBE YU€OHOW M BOCIUTATEIbHON
JESITENbHOCTH B COOTBETCTBUU C TPAAUIMOHHBIMH POCCUUCKUMHU COLUUOKYJIBTYPHBIMH, MCTOPUYECKHUMH M JYXOBHO-
HPaBCTBEHHBIMH IICHHOCTSIMU, MPUHATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMU MOBEICHHS M CIIOCOOCTBYIOT IMpOIEccam
CaMOIO3HAHMSI, CAMOBOCIIUTAHUSI U CAMOPA3BUTHS, Pa3BUTUSl BHYTPEHHEW MO3ULUU JIMYHOCTH, MATPUOTU3MA U YBAKCHUS
K 3aKOHY U MPaBONOPSIKY, YENOBEKY TpyAa U CTaplLIEMy IOKOJIEHUIO, B3aUMHOTO YBaXXEHUsI, OEPEKHOIO OTHOLIEHMS K
KYJIbTYPHOMY HACJIEIMIO U TPaAULIMSIM MHOTOHAalMOHAIBHOTO Hapoaa Poccuiickorn denepanuu, Npupoae U OKPYKarOLIEH
cpeze.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHMSI Y4eOHOr 0 npeameTa «bronorusn JomKHBI OTpaskaTh TOTOBHOCTh M CIIOCOOHOCTD
O0y4aroUMXxcs PyKOBOJICTBOBAThCS C(HOPMHUPOBAHHON BHYTPEHHEH MO3MLUEH JIMYHOCTH, CHCTEMOH LIEHHOCTHBIX
OpUEHTALUN, TO3UTUBHBIX BHYTPEHHUX YOEKICHHH, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO
o0LIEeCTBa, PAaCUIMPEHUE >KMU3HEHHOIO OIbITa M OIbITa JEATEIbHOCTH B MPOLECCE peaau3allid OCHOBHBIX HAIPAaBJICHHM
BOCIIUTATEJILHON JEATENBHOCTH, B TOM YHCJIE B YACTH:

1)rpask1ancKoOro BOCIMTaHUA:



c(hOpPMUPOBAHHOCTH T'PAXKJAHCKON MO3UIIMK OOYUYaOIIETOCs] KaK aKTUBHOTO W OTBETCTBEHHOT'O YJIEHA POCCHUHCKOTO
o01I1eCTBa;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00S3aHHOCTEH, yBa)KEHHUE 3aKOHA U MPABOIIOPSIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOM NEATETHLHOCTH TMPH CO3JAaHUHM Y4E€OHBIX MPOEKTOB, PEIICHUU YYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, BHIMOJHEHUH OMOJOTUUECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTB OMPENEATh COOCTBEHHYIO MO3UIINIO MO OTHOIICHHIO K SIBICHUSIM COBPEMEHHOM KM3HU U O0BACHSTH €€

YMEHHE YYUTBHIBATh B CBOUX JIEUCTBHUSIX HEOOXOIMMOCTh KOHCTPYKTHBHOTO B3aUMOJCUCTBHS JIIOJCH C Pa3HBIMH
yOeXKACHUSMU, KYJIbTYPHBIMH [IEHHOCTSMH U COLMATIBHBIM MOJOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B TIPOIECCE COBMECTHOTO BBIIIOJHCHHS] Y4YCOHBIX, ITO3HABATEIHHBIX U
UCCIIEIOBATENbCKUX 33J1a4, YBAXKUTEIHLHOTO OTHOIIEHUS K MHEHHUIO ONIOHEHTOB MPH OOCYXIACHUH CIHOPHBIX BOIPOCOB
OHMOJIOrMYECKOTO COJEPKAHUS;

TOTOBHOCTh K TYMAHUTAPHOUN U BOJIOHTEPCKON JI€SITEIIbHOCTH;

2) NIATPHOTHYECKOr 0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON T'pa)KJIaHCKON MACHTUYHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K CBOEMY Hapoly, YyBCTBa
OTBETCTBEHHOCTH Iiepe PonuHom, ropnoctu 3a CBoM Kpau, cBO10 PoauHy, CBOH S3bIK U KYJIbTYPY, IPOILLIOE U HACTOSIIEE
MHOTOHAIIMOHAIBHOT0 Hapoaa Poccuu;

IIEHHOCTHOE OTHOIIEHHWE K MPUPOJHOMY HACJICIUIO M TMaMsATHUKaAM HPUPOILI, JoCTkeHusM Poccun B Hayke,
HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCThH OLICHMBATh BKJIAJl POCCUHUCKUX YYEHBIX B CTAHOBJICHUE U Pa3BUTHE OMOJIOIMH, TOHUMAaHUS 3HAYCHUS
OMOJIOTHY B TTO3HAHWU 3aKOHOB MPUPO/IBI, B )KU3HU YEIIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujeitHas yoex1EHHOCTh, TOTOBHOCTH K CIIYXEHUIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTH 3a €ro CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HAHUE JYXOBHBIX IEHHOCTEN POCCUUCKOI0 HAPOAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO ITOBEICHUS;

CIIOCOOHOCTh  OILICHMBAaTh CHUTYallMli0 W MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUECHTUPYSACh HAa MOPAJIBHO-
HPaBCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JTUYHOTO BKJIA/Ia B MOCTPOCHHUE YCTOMYMBOIO OyIYIIETO;



OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTENSAM, CO3IaHHUI0 CEMbU Ha OCHOBE OCO3HAHHOI'O NPHUHATUSA LIEHHOCTEU
CEMENHOM )KM3HU B COOTBETCTBHHM C TpaJAULIMAMU HapoJoB Poccuu;

4) 3cTEeTUYeCKOro BOCIIUTAHUSA:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHHUUYECKOI0 TBOPUYECTBA, CIIOPTa, TPYyHa,
OOIIECTBEHHBIX OTHOIIICHUH;

MNOHUMaHUE YMOLIMOHAIILHOTO BO3/IEUCTBHS )KMBOW MPUPOJIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAaMOBBIPQ)KEHWIO B pa3HbIX BHJAX HCKYCCTBA, CTPEMJICHHME IMPOSIBIATH KAadyecTBa TBOPUYECKOM
JUYHOCTH;

5) pusuveckoro BocnuTanus, pOPMHUPOBAHUS KYJAbTYPbI 310POBbS U IMOLMOHATBHOI0 0J1Ar OOy YU

NOHMMAaHHWE U pealu3alus 300pOoBOro U Oe3omacHoro oOpasza >KM3HM (30pOBOE IUTaHHUE, COOJIIOACHUE
TUTMEHUYECKUX MPABUJI U HOPM, COATAHCHPOBAHHBIN PEKUM 3aHSATHH W OTIbIXa, PErysipHas (u3ndeckas akKTUBHOCTD),
OepexHOro, OTBETCTBEHHOI'O0 U KOMIIETEHTHOI'O OTHOUIEHUS K COOCTBEHHOMY (DU3NYECKOMY U IICUXUYECKOMY 3/10POBBIO;

NOHMMAHHUE LIEHHOCTH TMpaBWJI HMHJWBUIYaTbHOIO U KOJUIEKTUBHOIO O€30MacCHOrO IOBEIEHUS B CHUTYyalMsX,
YIPOMKAIOIINX 3I0POBBIO U KU3HU JIIOACH;

OCO3HAHUE MOCJIEACTBUN U HETPUATHUS BPEIHBIX MPUBbIUEK (YIIOTPEOICHUS aJIKOT0Jisl, HAPKOTUKOB, KYpPEHUs);

6) TPy10BOro BOCIIUTAHUS:

TOTOBHOCTb K TPY/y, OCO3HaAHUE [IEHHOCTH MAacTEepPCTBa, TPYAOI00UE;

TOTOBHOCTh K aKTHBHOM JESTEIbHOCTH TEXHOJOTMYECKOM M COLMAIbHOW HAIpPaBIEHHOCTH, CIIOCOOHOCTH
MHULIAPOBATh, INIAHUPOBATH U CAMOCTOSITENIBHO BBIIIOJIHATH TAKYIO 1E€ATEIBHOCTD;

MHTEPEC K Pa3InYHbIM chepaM npodeccrnoHaIbHOM NeATeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOp Oyaymiei
IpoeCCUU U peaTn30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJIaHbI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BAHUIO Ha MPOTSKEHUH BCEH KU3HU;

7) 3K0JI0ruM4eCcKOro BOCIUTAHUA

HKOJIOTUYECKH 1I€JIECO00pa3HOE OTHOIIEHUE K IPUPOJIE KaK HCTOUHHUKY KM3HHU Ha 3eMile, OCHOBE €€ CYIIECTBOBAHUS;

MOBBILLIEHUE YPOBHS 3KOJIOTMYECKOM KYJIbTYpPbl: MPUOOPETEHHE OIbITAa IUIAHHUPOBAHUS IMOCTYNKOB U OLIEHKH HX
BO3MOXHBIX MIOCJHEACTBUM TSI OKPYXKAIOLIEH CPEbL,

OCO3HAHME II100ANBHOI0 XapaKTepa KOJIOTHYECKUX MPOOJIEM U yTel UX pelIeHUs;



CIOCOOHOCTh MCHOJIb30BaTh MPHUOOpETaeMble IPU U3YUYEHUU OMOJIOTHMU 3HAHMSI U YMEHUS MpPU PELICHUU MPOoOseM,
CBSI3aHHBIX C PALMOHAJIBHBIM MPUPOIOIOIB30BAHUEM (COONIOIEHUE MPAaBUJI MOBEACHUS B MPHUPOJE, HANpPaBICHHBIX Ha
COXpaHEHHE PaBHOBECHUSI B DKOCHUCTEMAaX, OXpaHy BUJIOB, DKOCUCTEM, Orocdepsl);

AKTUBHOE HEIPUIATUE JIEUCTBUN, NPUHOCAIIMX Bpel OKPYKAKOLIEW NPUPOIHON Cpelle, YMEHHUE MPOrHO3UPOBATH
HEeOJIaronpusATHBIE YKOJIOTMYECKUE TOCIEACTBUS MIPEANPUHUMAEMbIX IEUCTBUM U MPEAOTBpAIIaTh UX;

HaJM4ue pa3sBUTOIO 3KOJIOTHYECKOIO0 MBIIUICHMS, DKOJIOTUYECKON KYJIbTYPbI, ONBITA AEATEIBHOCTH IKOJIOTMYECKON
HAIPaBJIICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS MMHU B IIO3HABATEJIBbHON, KOMMYHHKAaTUBHOM M COLMAIbHOW IPAKTHKE,
TOTOBHOCTH K YYACTHIO B PAKTUYECKON IESITEIBHOCTH SKOJIOTMYECKOW HAIPABIECHHOCTH;

8) HeHHOCTH HAYYHOI 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHOM
MPAKTHKH, OCHOBAHHOTO Ha TUAJIOre KYJIbTYp, CIIOCOOCTBYIONIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYIHTYPHOM MHUPE;

COBEPILEHCTBOBAHKUE SI3BIKOBOM M YHTATENIbCKOM KYJIBTYPbl KaK CPEACTBAa B3aMMOJCHUCTBUS MEXAY JIIOJbMHU M
NIO3HAHUS MUPA;

NOHUMAaHUE CleU(PUKH OHOJOTMU KaK HAyKH, OCO3HaHUS €€ pojau B (DOPMUPOBAHHMM PALMOHATBLHOTO HAYYHOIO
MBILUICHUS, CO3JaHUM IEJIOCTHOTO MpPEICTaBICHUsI 00 OKpY’KalolleM MHUpE KaK O €IMHCTBE IMPHUPOJIbI, YeJIoBEeKa U
o01IecTBa, B TO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEN U pelIeHUH Mpo0dJieM COXpaHEHUs TPUPOAHOTO PaBHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTU OMOJIOTMH JIJISi COBPEMEHHOM LMBUIIM3ALMK: OOECIEUEeHUs] HOBOTO YPOBHS Pa3BUTHS
MEAMIIMHBI, CO3/IaHWE TEPCHEKTUBHBIX OWOTEXHOJOTHH, CIOCOOHBIX pellaThb pPECYpCHbIE MPOOJIEMBbI Pa3BUTHUS
YeJI0OBEYECTBA, MMOMCKA MyTel BhIX0/1a U3 TJI00ATBHBIX IKOJIOTMYECKUX MPOOIeM U oOecrieueHHs Iepexo/ia K yCTOMUMBOMY
Pa3BUTHIO, PAllMOHATILHOMY UCHIOJIb30BAaHUIO IPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HH;

3aUHTEPECOBAHHOCTh B IMOJIYYCHUH OWOJIOTMYECKUX 3HAHUN B LIEJSX MOBBIIIECHUS OOLIEH KYyJIbTYpbI, €CTECTBEHHO-
HAyYHOW TPAMOTHOCTH, KaK COCTaBHOM 4YacTH (DYHKIIMOHAJIHHONW TpPaMOTHOCTH oOOydaromuxcs, (opMupyemMoil mpu
M3y4eHUU OMOJIOTHH;

NOHUMAHUE CYLIHOCTM METOJIOB IO3HAHMs, MCHOJIb3YEMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIB30BaTh
MOJIy4aeMble 3HAHUS U1 aHalu3a U OOBSCHEHUS SIBICHHUI OKPYXKAIOIIEro MUpa M MPOUCXOIAIIMX B HEM HM3MEHEHUH,
yMEHUE JieJlaTh 00OCHOBAHHbBIE 3aKJIIOYEHMS] Ha OCHOBE HAayYHbIX ()aKTOB M MMEIOLIUXCS JAHHBIX C LEIbI0 MOTyYeHUS
JNOCTOBEPHBIX BBIBOJOB;



CIIOCOOHOCTh CaMOCTOSITEJIbHO HCIIOJIb30BaTh OMOJOTMYECKHWE 3HAHUS JUIA pEeHIeHHs MpoOJieM B pealbHBIX
KU3HEHHBIX CUTYaIUAX;

OCO3HAHME LEHHOCTH HAaY4YHOW JAESITENbHOCTH, TOTOBHOCTb OCYLIECTBIATh MPOEKTHYIO W MCCIEI0BATEIbCKYIO
NIeSITeNbHOCTh UHIMBUIYAJIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY O00pa30BaHMIO U CaMOOOPa30BAHUIO, K aKTUBHOMY TOJIYYEHUIO HOBBIX
3HAHHK MO0 OMOJIOTUU B COOTBETCTBUH C JKM3HEHHBIMU TTOTPEOHOCTSIMHU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeTtanpeaMeTHbIE pE3yabTaThl OCBOCHHSA Yy4eOHOTO TmpenMera «bHOMOTHS» BKIIOYAIOT: 3HAYMMBIC IS
dbopMUpOBaHUS MHUPOBO33PEHUSI OOYUAOIMIMXCS MEKIUCIUTUIMHAPHBIE (MEXKIpPEAMETHBIC) OOIEeHAYUYHbIE TOHSITHS,
OTpaXkarolIre IEJIOCTHOCTh HAYYHOUW KapTHHBI MUpPA U CIEUU(PUKY METOJOB MO3HAHUS, UCIOIb3yEMbIX B €CTECTBEHHBIX
HayKax (BEIIECTBO, DSHEPTHsl, ABJICHHUE, MPOIECC, CHCTEMa, HAYIHBIA (DAKT, MPUHIIMII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, WCCIEAOBaHUE, HAOIIOACHUE, HW3MEpPEHHEe, SKCIEPUMEHT W JpYyrue); YHUBEpCalIbHbIC Yy4eOHBIC ICHCTBUS
(mo3HaBaTeNbHBIE, KOMMYHUKATUBHBIC, PETYJISATHUBHBIE), oOecrneunBaroniue (GopMupoBaHue  (DYHKIIMOHATHLHOM
IPaMOTHOCTH W COIHAIBLHON KOMIIETCHIIMM OOYYarOIINXCS, CIIOCOOHOCTh OOYYaIOIMUXCS HCIOJB30BaTh OCBOCHHBIC
MEXIUCITUTUTMHAPHBIE, MHPOBO33PCHUECKUE 3HAHUS W YHHUBEPCAIbHBIC Yy4eOHBIC NEUCTBUS B IIO3HABATEIILHOW W
COLMAIbHOW ITPAKTHUKE.

B pesynbrate wu3ydeHus OHOJIOTMM Ha YpPOBHE CpeaHero ooOmiero oOpa3oBaHus Yy oOydaronierocss OyayT
chopMHUpOBaHBI TTO3HABATENIbLHBIC YHUBEPCAIbHBIE Y4YEOHBIC JCUCTBHUS, KOMMYHUKATHUBHBIC YHUBEpCAJIbHBIC YUEeOHBIC
JCUCTBUS, PETYISATUBHBIC YHUBEPCATbHBIC YUeOHbBIE TCWCTBUS, COBMECTHAS JEATEILHOCTb.

MertanpenMeTHbIe Pe3yJIbTaThl OCBOCHHUS MPOTPAMMBI CPETHET0 OOIIET0 00pa30BaHUs JOIKHBI OTPAXKATh:

Ogi1aeHne YHUBEPCATbHBIMHU Y4eOHBIMHU MMO3HABATEIbHBIMY J1€HiCTBUSIMU:

1)0a30Bble JJOornyeckme AecTBUS:

CaMOCTOSITEIIHLHO (POPMYIIUPOBATH M aKTyaTM3UPOBATH MPOOJIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;



HCIIOh30BaTh IPH OCBOEGHWM 3HAHUW NPHUEMBI JIOTHYECKOrO MBIIUICHUS (aHaliM3a, CHUHTE3a, CpaBHEHUS,
Kinaccuukanuu, 0000IIeHUsI), pacKphIBaTh CMBICT OHWOJOTHYSCKUX TOHATHUM (BBIACISATh MX XapaKTePHBIC MPHU3HAKH,
yCTaHABJIMBATh CBA3U C IPYTUMU TOHSATUIMHU );

ONpEeACsSITh 1IN JACATEIbHOCTH, 3aJaBas MapamMeTpbl M KPUTEPUM MX JOCTHKEHHS, COOTHOCUTH pPE3yJIbTaThbl
JIESITENLHOCTH C IMOCTABJICHHBIMH 1IEJISIMU,

HCIT0/Ih30BaTh OMOJIOTMYECKHE ITOHATHS ISl OOBICHCHUS (PAKTOB M SIBJICHUN KUBOU MPUPOJIBL;

CTPOUTH JIOTMYECKHUE PACCYKICHUS (MHIYKTUBHbBIC, NIE€IYKTUBHBIE, MO AHAJOTWU), BBISIBISATH 3aKOHOMEPHOCTH M
MIPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBJICHUAX, (POPMYJIHUPOBATH BHIBOJIBI U 3aKIIOUYCHHUS;

MPUMEHSITh CXEMHO-MOJIETbHBIE CPEJCTBA ISl MPEJICTABICHUSI CYIIECTBEHHBIX CBSI3€ M OTHOIIEHUN B M3Yy4aeMbIX
OMOJIOTMYECKUX OOBEKTaX, a TakKe IPOTHUBOPCUMM Pa3HOr'O0 pOJAa, BBISABICHHBIX B PA3IUYHBIX HHGOPMAIMOHHBIX
ACTOYHHKAX;

pa3pabaThiBaTh IJIaH peUICHUs] MPOOJeMbl C Y4ETOM aHajiu3a HMEIOIIMXCS MAaTepUalibHBIX U HEMAaTepUalbHbBIX
pPECYypCOB;

BHOCUTH KOPPEKTHUBBI B JIE€SITEIBHOCTh, OIIEHUBATh COOTBETCTBHE pE3YyJIbTATOB IIEISIM, OIEHUBATh PHUCKU
TIOCJICACTBHI NEATCILHOCTH;

KOOPJIMHUPOBATh M BBINOIHATH PAOOTy B YCJIOBUAX pPEATbHOr0, BUPTYaJIbHOTO U KOMOWHHUPOBAHHOTO
B3aMMO/ICHCTBUS;

pa3BHBATh KPEaTUBHOE MBIIIJICHUE MTPH PEIICHUH KU3HECHHBIX IMPOOJIEM.

2)0a3oBble HCCIIe0BaATEIbCKUE 1eHCTBUSI:

BJIQJICTh HABBIKAMU Y4Y€OHO-MCCIIENOBATEIHCKOW WM TMPOCKTHOW JEATEIHbHOCTH, HABBIKAMHU DPa3peIICHUs] TpoOieM,
CITIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSATEIILHOMY ITOMCKY METOJIOB PEIICHUS MPAaKTHYECKUX 3aJ1ad, NMPUMEHEHHUIO
Pa3IUYHBIX METOJIOB MMO3HAHUS,

UCIIONb30BaTh PA3JIUYHbIE BHUABI JEATEILHOCTA 10 TOJYYEHHIO HOBOTO 3HAHMS, €ro HWHTEpHpeTaluu,
peoOpa3oBaHUIO M IPUMEHCHHIO B YICOHBIX CUTYAIUAX, B TOM YHCJIE IIPH CO3aHUHU YUEOHBIX M COLIMATBHBIX POCKTOB;

dhopMUpOBaTh HAYYHBIM TUI MBIIIUICHUS, BIAJETh HAYYHOU TEPMUHOJIOTUEH, KIIIOUEBBIMU MOHATUSIMHU U METO/IaMU;

CTaBUTH M (POPMYJIUPOBATH COOCTBEHHBIC 3a7]a4l B 00pa30BaTEIIbHOMN JACATEILHOCTH U KU3HECHHBIX CUTYAIUsX;



BBISIBJIATh IIPUYMHHO-CJIEICTBEHHBIE CBSI3U U aKTyaJIM3UpOBaTh 3a/1ady, BBIIBUTATh TUIIOTE3Yy €€ PEeLICHUs, HaXOAUTh
apryMEeHTBI JUIs 1OKa3aTeNbCTBA CBOMX YTBEPXKACHUM, 3a1aBaTh apaMeTPhbl U KPUTEPUHN PELICHUS;

aHAJIM3UPOBATH MOJYYEHHbIE B XOJE PELIEHUs 3aJladyd pPEe3yJIbTaTbl, KPUTHUYECKU OLIEHUBATh MX JOCTOBEPHOCTb,
POTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CUTYAIIMsIM, OIICHUBATh MPUOOPETEHHBINA OIBIT;

OCYILECTBIISTh LI€JICHANPABICHHBIN OKUCK MEPEHOCA CPEACTB U CIIOCOOOB JIEHCTBHS B TPO(HECCHOHAIBHYIO CPEAY;

YMETb MEPEHOCUTH 3HAHUS B MIO3HABATEIbHYIO U MPAKTUUECKYIO 00JIaCTH KU3HEAEATEIbHOCTH;

YMETbh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JIaCTel;

BBIIBUTaTh HOBBIE HJEW, MpearaTb OpPUTHHAJIbHBIE MOAXOJbl M PpEIICHHS, CTaBUTh NPOOJEMBI U 3alayH,
JIOMTYCKAIOIIHNE alIbTEPHATUBHBIE PEIICHUS.

3) padora ¢ unpopmanmei:

OPUEHTUPOBATHCS B PA3IMYHBIX HMCTOYHMKAX HHGPOpMAIMKU (TEKCTe Y4eOHOro mnocoOus, Hay4HO-TOMYJISIPHON
AUTEpaType, OMOJOTUUYECKUX CIOBapsAX U CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHEeTE), aHanu3upoBaTh
MH(pOpMAIMIO pa3aUYHBIX BUAOB M (QOpPM TMPEACTABICHHS, KPUTHYECKHM OLICHHBaTh €€ JIOCTOBEPHOCTb U
HENPOTUBOPEUYNBOCTE;

dbopMyIUpoBaTh 3aPOChl U MPUMEHATH Pa3IMYHbIE METOMbl MIPU MOUCKE M OTOOpe Ounojoruueckoil uHbopmaiuu,
HEOOXOAMMOMH JJIsl BBITIOJIHEHUST YUEOHBIX 3a]1ay;

npUOOpETaTh OMBIT UCIOIB30BaHUS HH(OPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJIbTYPY
AKTUBHOI'O HUCIIOJIb30BAHUS PA3TUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITETIbHO BBHIOMpATh ONTUMAIbHYIO (HOpPMY HpeACTaBiIeHUs Ouonoruyeckor nHpopmanuu (cxemsbl, rpaduku,
JMarpaMMbl, TaOJIMIIbI, PUCYHKHU U APYroe);

UCIOJIb30BaTh HAYYHBIM SI3bIK B KAa4eCTBE CPEACTBAa MpH paboTe ¢ OHOIOrMueckoil uHpopManueil: MpUMEHSThH
XUMUYECKUe, (PU3NIECKUE U MaTEMAaTHIECKUE 3HAKHU U CUMBOJIBI, (DOPMYJIBI, a00peBUATYPy, HOMEHKIIATYPY, UCIOIb30BaTh
U peo0pa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJISTHOCTH;

BJIa/IETh HABBIKAMU PACIIO3HABAHUS U 3aIUTHI MH(OpMALINK, HHPOPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OsgJ1aieHUe YHUBeEPCAIbHBIMI KOMMYHUKATHBHBIMU /1€ICTBUAMM:

1)o0menne:



OCYILLECTBJISITh KOMMYHHKAIlMM BO BceX cdepax >KM3HM, aKTUBHO YYacTBOBAaTh B JUAIOre€ WIH JAUCKYCCHM IIO
CyLIeCTBY OOCYXJaeMOH TeMbl (yMEHHME 3aJaBaTb BOIPOCHI, BBICKA3bIBaTh CYKIEHHUS OTHOCUTENIBHO BBIITOJHEHUS
npeajaraeMom 3a/layu, yYuThIBaTh HTHTEPECHI M COrIACOBAHHOCTD MO3ULUN IPYTMX YYaCTHUKOB AHAJIOra UM TUCKYCCHUH);

pacrio3HaBaTh HeBepOajbHbIE CpEACTBA OOIIEHUS, NOHMMATh 3HAYEHHE COLMAJBHBIX 3HAKOB, MPEANOCHIIOK
BO3HUKHOBEHUS! KOH(MIUKTHBIX CUTYal[ul, YMETh CMSTr4aTh KOH(MDIUKTHI U BECTU NIEPETOBOPHI;

BJIAJIETh PA3IMYHBIMU CIIOCOOAMH OOIIEHUS U B3aMMOJEWUCTBUS, TIOHUMATh HaMEPEHUs IPYTUX JIOJAEH, MPOSIBISATH
YBKUTEIBHOE OTHOILIEHUE K COOECETHUKY U B KOPPEKTHON (hopme POpMyYIHpOBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHMSI C UCIIOIb30BAHUEM SI3IKOBBIX CPEIICTB.

2)coBMecTHasi 1eATeJbHOCTh:

NOHMMATh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMAHJAHON UM MHAMBUAYaIbHOM paOOTHI MPU PELICHUH OMOJIOTMYECKOM
po6sieMbl, 000CHOBBIBaTh HEOOXOAMMOCTh MPUMEHEHHUS! TPYIIOBBIX (OPM B3aUMOACUCTBUSA TPH PEIICHUU y4eOHOMH
3a/1a4y;

BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX JIEUCTBUHN € YIETOM OOLIMX MHTEPECOB U BO3MOKHOCTEN Ka)KJOro UJIeHa
KOJUIEKTUBA;

IPUHUMATh LEJIA COBMECTHOW IEATENBHOCTH, OPraHU30BbIBATH U KOOPAMHHUPOBATH ACHCTBUSA O €€ TOCTUKEHUIO:
COCTaBIIAATh IUIAH JIEWCTBHM, pacrpenensiTh pojid ¢ Y4ETOM MHEHMH yYaCTHUKOB, OOCYXIaTh PE3yJIbTAThl COBMECTHOM
paboThI;

OLICHMBATh KayeCTBO CBOETO BKJAJa M KaXKJOTO YYaCTHHKA KOMAaHJIbl B OOIIMI pe3yiabTaT MO pa3pabOTaHHBIM
KPUTEPHUSIM;

Ipearatb HOBbIE IPOEKTHI, OLEHUBATh UJIEU C ITO3ULIUHA HOBU3HBI, OPUTMHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEACHHE B PA3IMYHBIX CHUTYalHsX, IPOABIATb TBOPYECTBO M
BOOOpaxxeHHe, OBITh NHUIIUMATUBHBIM.

OgyajeHrie YHUBEPCATbHBIMHU PeryJIATUBHBIMHU ACHCTBUAMM:

1)camoopranuzanus:

UCIIOJIb30BaTh OMOJIOTrMUYECKUE 3HAHUS 1J1S1 BBISIBJICHUS MPOOJIEM M UX PELICHUS B )KM3HEHHBIX U y4€OHBIX CUTYaLUSIX;

BbIOMpaTh Ha OCHOBE OMOJIOIrMUECKUX 3HAHUH 11eJIEBbIE€ M CMBICIIOBBIE YCTAHOBKH B CBOUX JAEUCTBUAX U MOCTYIKaX MO
OTHOIIEHUIO K KUBOW MPUPOJAE, CBOEMY 3/I0POBBIO U 370POBBIO OKPYKAIOIIHNX;



CaMOCTOSITEJILHO OCYIIECTBJISATH MO3HABATEIIbHYIO JESTEIIbHOCTh, BBISABIATH MPOOJIEMBI, CTaBUTh U (POPMYIHUPOBATH
COOCTBEHHBIE 33]1a4i B 00pa30BaTEIbHOMN NEITEILHOCTH U JKU3HEHHBIX CUTYAIIMSIX;

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH pelIeHUs] TpoOJeMbl € Y4ETOM UMEIONIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXKHOCTEU U IIPEAIIOYTEHNM;

JIaBaTh OLICHKY HOBBIM CUTYallHsIM;

pacmupsTh paMKi Y4eOHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTECHUN;

JIenaTh OCO3HAHHBIN BRIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OILICHUBATh MPUOOPETEHHBIN OIBIT;

CrIoCOOCTBOBaTh (POPMUPOBAHHMIO WM TPOSBICHUIO IIUPOKOW JIPYAHWIIMU B PA3HBIX OOJACTSAX 3HAHWMA, TOCTOSHHO
MOBBIIIATH CBOM 00pa30oBaTEIbHBIN U KYJIbTYPHBIN YPOBEHb.

2)CaMOKOHTPOJIb:

JlaBaTh OLCHKY HOBBIM CHUTYalllsIM, BHOCUTh KOPPEKTUBBI B JIECATEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEIISIM;

BIIQJICTh HAaBBIKAMU TI103HABATEIbHOW pe(JIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUA U MBICIUTEIbHBIX
IIPOIECCOB, WX PE3YJIHTATOB U OCHOBAHWMU, UCIOJIB30BATh MPUEMBI PeQUICKCUU NIl OIEHKH CUTYyalluH, BHIOOpa BEPHOTO
peLICHUS;

YMETh OLICHUBATh PUCKU U CBOCBPEMEHHO MPUHUMATh PEIICHUS 10 UX CHUKEHHUIO;

MPUHUMATh MOTUBBI U apPTYMEHTHI APYTUX MPU aHAIU3E PE3YIIHTATOB JEATEIbHOCTH;

3)npuHsiTue ce0si M APYrux:

MPUHUMATH ce0s1, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA,;

MIPUHUMATh MOTUBBI U ApPTYMEHTHI APYTUX MPU AHAIA3E PE3YIBTATOB AEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULUU APYTrOro YeJIOBEKa.
HPEIMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3ynbTaThl OCBOEHUS coJep)kaHus ydeOHoro mnpeamera «buonorus» Ha yriyOnEHHOM YpOBHE
OpPUEHTUPOBaHbI Ha oOecniedeHne npopuiIbLHOro 00ydeHus oOydarommxcs Ouongoruu. OHU BKIIOYAIOT: CIEHH(pUYECKUE



JUTst OMOJIOTMH Hay4YHbIE 3HAHUS, YMEHHS M CIIOCOOBI ACHCTBUI IO OCBOCHUIO, MHTEPIIPETAIIMU U TPE0Opa30BaHUIO 3HAHU,
BUJIBI JIEATETLHOCTH O TMOJYYEHUIO HOBBIX 3HAHUN M UX NMPUMEHEHHUIO B PAa3IMYHBIX YYEOHBIX, a TaKKE B PEATbHBIX
KU3HEHHBIX cUTyanusx. [IpenMeTHbie pe3yabTaThl MPEACTABICHBI M0 TOJIaM U3y4CHHUS.

[IpenmeTtHbIe pe3yabTaThl OCBOCHUS yueOHOTO npeameta «buonorus» B 10 knacce n1OMKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U POJIM OHOJIOTUM B CHCTEME €CTECTBEHHBIX HayK, B (pOpMHUPOBAHUU
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpPA, B TO3HAHUU 3aKOHOB TPUPOABI M PEHICHUH MpoOJeM PpalroOHAIHLHOTO
IPUPOJIONIOIB30BAHUS, O BKJIA/IE POCCUMCKUX U 3apYOSKHBIX YUEHBIX B pa3BUTHE OMOJIOTHH;

BJIQJICHHE CHCTEMON OMOJIOrMYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIMOJATrarouue OMOJOrHYECKUe TEPMUHBI U
MOHATUS  (KW3HB,  KJETKA, OpraHW3M, METa0OMW3M, TOMEOCTa3, CaMOPETYJSAIUsA, CaMOBOCIPOHM3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHYUBOCTb, POCT U Ppa3BUTHE), Omonoruueckue teopuu (kinerounas teopust T. IlIBanna, M.
[netinena, P. BupxoBa, xpoMocoMHasi Teopusi HacneacTBeHHOcTH T. Moprana), yuenus (H. Y. BaBuioBa — o nieHTpax
MHOro00pa3usi U MPOUCXOXKACHHUS KYJIbTYPHBIX PACTEHHUM), 3aKOHBI (€IUHOOOpa3usi MOTOMKOB IEPBOr0 IOKOJICHHS,
pacuienyieHus, YUCTOThl TaMeT, He3aBUCUMOro HacienoBanusi . MeHaens, TOMOJOTHYECKUX PSIOB B HACIEACTBEHHOU
m3menurBoct H. V. BaBuiioBa), npuHIMUIIEI (KOMITJIEMEHTAPHOCTH);

BJIQJICHHE OCHOBHBIMU METOJAMU HAYYHOT'O TMO3HAHUS, WCIOJIb3YeMbIX B OMOJIOTMYECKUX HMCCIIEIOBAHUSX KUBBIX
00BEKTOB (OMKCaHUE, U3MEPEHUE, HAOI0/ICHUE, YKCIIEPUMEHT);

YMEHHUE BBIICJATh CYIICCTBEHHBIC NPU3HAKU: BHUPYCOB, KJIETOK MPOKAPHUOT M DYKAPUOT, OJHOKJIETOUYHBIX U
MHOTOKJIETOYHBIX OpPraHW3MOB, B TOM 4YHCIie OaKTepHii, TPHOOB, PACTCHH, JKUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB H
CUCTEM OPraHOB pACTEHUH, >XUBOTHBIX, YEJOBEKA, MPOLECCOB KU3ZHEACATEIbHOCTH, MPOTEKAIIMX B OpraHuM3Max
pacTeHui, )KUBOTHBIX M YEJIOBEKA, OMOJIOTMYECKUX MPOIECCOB: 0OMEHA BemecTB (MEeTa00ImM3M), IPEBPAIEHUS YHEPTHH,
OpoXKeHMs, aBTOTPO(PHOr0O H TeTepoTpOoPHOro TUIOB MNUTaHUS, (POTOCHMHTE3a M XEMOCHUHTE3a, MMHTO3a, Meno03a,
raMeToreHe3a, SMOpUOreHe3a, MOoCTAIMOPHUOHATIBHOTO PAa3BUTHSI, PA3MHOXKEHUS, UHAUBUYAIBHOTO Pa3BUTHUS OpPraHU3Ma
(oHTOTEHE3a), B3aMMOJICUCTBHSI TEHOB, T€TEPO3UCa, HCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aUMOCBSI3M MEXK]y OPraHOMJAMH KJIETKH M MX (YHKIUSMH, CTPOEHHUEM KIIETOK pa3HBIX
TKaHed U uX QYHKIUAMU, MEXIY OpraHaMu U CUCTEMaMU OPraHOB Y PACTEHUM, )KUBOTHBIX U YEJIOBEKA U UX (PYHKIUAMH,
MEXIY CHCTEMaMU OpPraHOB U WX (DYHKIMSMHU, MEXAY dTamaMu OOMEHa BEIIECTB, dTalmaMu KJIETOYHOTO IUKIA U



KU3HEHHBIX 1HUKJIOB OPraHU3MOB, ASTalnaMyd 3MOpPUOHAILHOTO Pa3BUTHSI, TEHOTHUIOM W (PEHOTUIIOM, (PEHOTUIIOM U
dakTopamMu cpeibl OOUTaHUS;

YMCHHE BBISBJIATH OTIUIUTEIIbHBIC TPU3HAKH KUBBIX CHCTEM, B TOM YHCJIC pACTEHUH, )KUBOTHBIX M YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOLIUE AapryMEHTbI, OWMOJIOTMYECKYI0 TEPMHUHOJIOTUIO M CHUMBOJIUKY IS
JI0Ka3aTeNbCTBA POACTBA OPraHNU3MOB Pa3HBIX CHCTEMATHIECKUX TPYIIM;

YMEHHE pelarh OWOJIOTMUECKHE 3a/aud, BBISBIATh MPUYMHHO-CIEACTBEHHBIE CBSI3U MEXKAY HCCICTYEMbIMH
OMOJIOTUYECKUMH MPOIIECCAMU U SIBJICHUSIMU, JIEJIaTh BHIBOJIBI M TPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3Y/IhTAaTOB;

YMEHHME BBIMIOJIHATH J1a0OpaTOpHbIE M MPAaKTHUECKHWE padoThl, COONIOAATH MpaBuia NpU paboTe ¢ y4yeOHBIM U
1a00paTOpHBIM 000PYIOBAHUEM;

YMEHHE BBIJBUTATh TUIMIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAIBHBIMU CPEJICTBAMHU, (HOPMYIHUPYS LIETh HCCIEI0BaHUS,
aHAJIM3UPOBATD MOJIY4ECHHBIE PE3YNIbTAThI U JeNIaTh BBIBOJBL;

YMEHHE y4acTBOBATHh B y4eOHO-MCCIIEIOBATENbCKON paboTe Mo OMOJIOTMHU, 3KOJOTUU U MEIULIUHE, POBOJUMOMN Ha
0a3e IIKOJBHBIX HAy4HbIX OOIIECTB, W MYOJUYHO TNPEACTABIATh IOJYUYCHHBIC pPE3YyJIbTaThl HAa YYCHUYECKUX
KOH(pepeHIusX;

YMEHHE OIICHUBATh OSTUYECKHE acCIleKThl COBPEMEHHBIX WCCIIECIOBaHUNA B 00JacCTH OWOJIOTUM W MEIUIIUHBI
(KJIOHMpOBaHWE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAMpPaBIEHHOE W3MEHEHHE TeHOMa M CO3JaHhe TPaHCTEHHBIX
OpPraHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIM BBHIOOp Oyaymield mnpodecCHOHAIbHOM ACSTENIBHOCTH B 00JACTH OMOJIOTHH,
MEIUIMHBI, OWOTEXHOJIOTMH, BETEPUHAPUHU, CEIbCKOTO XO3SIIICTBA, NUIIEBOW MPOMBIIUICHHOCTH, YIIyOJIsTh
MMO3HABATENLHBIN WHTEPEC, HAMpaBJICHHBIM HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOMICH mpodeccur M MPOOIKEHUE
OMOJOruYecKOro 00pa3oBaHus B OPraHU3AIUSAX CPETHETO MPOPECCUOHAILHOTO U BBICIIETO 00pa30BaHUs.

[TpenmeTHBIE pe3yabTaThl OCBOEHUS yueOHOro npeameta «buonorus» B 11 Kaacce NOKHBI OTPAXKAaTh:

c(OPMUPOBAHHOCTh 3HAHUH O MECTE W pONM OHOJIOTHH B CHUCTEME ECTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MUPA, B IO3HAHWU 3aKOHOB MIPUPO/IBI U PEUICHUH 3KOJOTMYECKHUX MPo0IeM
YeJI0OBEUECTBa, & TAaK)KE B PEIICHUH BOIPOCOB PAIIMOHAIBHOTO MPUPOAOIOJBE30BaHUsA, U B (DOPMUPOBAHUN IIEHHOCTHOTO
OTHOILIEHUSI K TNpUpPOjE, OOILIECTBY, YENOBEKY, O BKJaJ€ POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE
OnoJjoruy;



YMEHHUE BJaJIeTh CUCTEMOW OMOJIOIMYECKHUX 3HAHHUI, KOTOpas BKIIOYAET ONPEICIICHUS U MOHUMAHHUE CYIIHOCTH
OCHOBOIIOJIATAlONINX OHOJOrMYECKMX TEPMUHOB M MOHATHHM (BUJI, 3KocucTema, Ouocdepa), OMOJOrMUECKHE TEOPUU
(aBomoumonHast teopust Y. JlapBuHa, cuHTeTHyeckas Teopus 3Bomtouuu), ydenus (A. H. CeBepuoBa — o mytsix u
HampaBiieHusix sBoironuu, B.M. Bepuanckoro — o Ouocdepe), 3akonbl (reHernyeckoro paBHoBecus Jx. Xapnu u B.
BaitnGepra, 3apogsimeBoro cxoxacrBa K. M. bospa), npaBuna (mMunumyma lO. JlubGuxa, 3KOJIOrMYECKONW NHUPaMUIbI
sHepruun), runoressl (rumnoresza «mupa PHK» V. T'unbepra);

yYMEHHE BJIaJIeTh OCHOBHBIMH METOJAMM HAyYHOTO IMO3HAHUS, HCIOJb3yEeMbIMU B OMOJIOTMYECKUX MCCIEIOBAHUSIX
KUBBIX OOBEKTOB M 3KOCHCTEM (OMHCAHHME, U3MEpPEHUE, HAOII0IeHUE, YKCIIEPUMEHT), CIIOCO0AMU BBISIBICHUS] U OIIEHKU
AHTPONOTE€HHBIX U3MEHEHUI B PUPO/IE;

YMEHHE BBIACISThH CYIIECTBEHHBIE TPU3HAKU: BUJIOB, OMOT€OI€HO30B, IKOCUCTEM U Ouochephl, CTAOUIN3UPYIONIETO,
JABWKYILIETO W Pa3pbIBAIOIIETO E€CTECTBEHHOTO OTOOpa, AIOMATPHYECKOrO0 M CHMIIATPUYECKOTO BHI000pa30BaHUA,
BIMSHUS JABWKYIIMX CHJI SBOJIOIMU HA TE€HO(OH] MOMYNISUUHU, MPUCIIOCOOTIEHHOCTH OPraHU3MOB K Cpele OOMTaHus,
Yepe0BaHUs HaIIPaBJICHUI 3BOJIIOLNH, KDYTOBOPOTA BEIIECTB U IIOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAHABIMBATh B3aWMMOCBSI3M MEXAY NPOLECCAMH D3BOJIOLMUM, IBHWKYIIMMH CHJIAMH AaHTPONOTEHE3a,
KOMIIOHEHTaMH Pa3IMYHbIX SKOCUCTEM U MPUCIIOCOOICHUSIMH K HUM OpraHU3MOB;

YMEHHUE BBIABISATh OTJIMYUTEIbHBIE MPU3HAKU JKUBBIX CHCTEM, IMPUCIOCOOJIEHHOCTh BUIOB K Cpele OOuTaHus,
a0MOTUYECKUX U OMOTHYECKUX KOMIIOHEHTOB KOCHCTEM, B3aMMOCBS3€M OpPraHM3MOB B COOOIECTBAaX, aHTPOIOICHHBIX
U3MEHEHUHN B YKOCHUCTEMaX CBOCH MECTHOCTHU;

YMEHHE UCIHOJIb30BaTh COOTBETCTBYIOLIME apPryMEHTbHI, OHOJOTMYECKYI0 TEPMHHOJOTHUI0O M CHUMBOJUKY IS
JI0Ka3aTeNIbCTBA POJICTBA OPraHU3MOB Pa3HBIX CHUCTEMATUYECKUX TPYII, B3aUMOCBS3M OPraHU3MOB U CpeAbl OOMTaHMUS,
€IMHCTBA YEJOBEUYECKUX pac, HEOOXOJUMOCTH COXPAHEHHS MHOrooOpasusi BUIOB M DKOCHUCTEM KakK YCJIOBHS
COCYIIECTBOBAHUS NPUPOJBI U YETIOBEYECTBA,

YMEHHE pelarb OHOJIOTMYECKHE 3a/Jayd, BBIABIATH NPUUUHHO-CIEACTBEHHBIE CBSI3M MEXAY HMCCIEAYEMbIMH
OMOJIOrMYECKUMH MPOLECCAMU U ABJICHUSIMU, JI€TIaTh BHIBOJIBI M IPOTHO3bI HA OCHOBAHUU NOJYYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBINIOJIHATH Ja0OpaTOPHBIE M MPAKTHUYECKUE pPadOThl, COOJOATh MpaBwia MNpH padoTe ¢ y4EeOHBIM U
1a00paToOpHBIM 000PYI0BAHUEM;



YMEHUE BBIJIBUTATh TUIIOTE3bI, IPOBEPATH X IKCIEPUMEHTAIIBHBIMU CPEACTBAMH, (POPMYIUPYS LIETb UCCIENO0BAHNUSA,
aHaAJIM3UPOBATH OJIy4YEHHBIE PE3YJIbTAThI U J€NIaTh BBIBOJBL;

YMEHHE y4acTBOBATh B y4E€OHO-MCCIIEIOBATENbCKOM paboTe Mo OMOJIOTUHU, SKOJOTUU U MEIULMHE, MPOBOJUMON Ha
0a3e IIKOJbHBIX HAY4YHBIX OOIIECTB, W NYOJIMYHO TMPEACTABIATH IOJIYYCHHbIE pe3yJbTaTbl Ha YYEHHUYECKHUX
KOH(EpeHIHUsX;

YMEHHE OLIEHHWBATh THIIOTE3bl U TEOPUU O MPOUCXOXKACHUU KU3HU, YEJOBEKa U YEJIOBEUECKUX pac, O MPUUYMHAX,
MOCIIEACTBUAX M CIIOCO0aX MPEeIOTBPAICHUS TTI00aIbHBIX U3MEHEHUN B Onocdepe;

YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOp Oynymield mnpodeccHoHaIbHOU NeATeTbHOCTH B 00J1acTh OMOJIOTHH,
HKOJIOTUH, TMPUPOAONOIH30BAHUS, MEIUIMHBI, OMOTEXHOJOTHH, TCHUXOJIOTUH, BETEPUHAPUH, CEIbCKOIO XO35SHCTBA,
MUIIEBOM MPOMBIIUICHHOCTH, YIUIYOJISITh TO3HABATENbHBIA HMHTEPEC, HAMNpaBICHHBII HAa OCO3HAHHBIA BBIOOD
COOTBETCTBYIOIIEH Tmpodeccnn U MOPOAODKEHHWE OMOJIOTHYECKOro O0pa3oBaHMs B OpPraHU3allUdAX CPEIHEro
po¢eCCUOHATLHOTO u BBICIIIETO oOpa3oBaHUs.



TEMATUYECKOE INIAHUPOBAHMHE 10 KJIACC

No KouuyecrBo yacos JIEKTPOHHBIE
n/-n HaunmeHnoBaHue pa3iesioB U TeM POrpaMMbl Beero Kontpoabnbie | IlpakTtuyeckue | (unpposbie)
padoThI padoThI o0Opa3oBaTe/IbHbIE
pecypchl
1| Brorors kax rayxs : 0 0 | puimetsonrteoss
2 JKvBBIE CUCTEMBI M UX U3YYCHHUE 0.5 0
3 buonorus kieTku 0 0.5
4 XuMHUYECKasi OpraHu3aius KICTKH 10 1
5 Crpoenue u pyHKUNN KIETKU 1
6 OOMeH BelIecTB U MPEeBpalleHNe SHEPTUHU B KIIETKE 1
7 HacnencrBennast nadopmanus u peanusanus e€ B 9 1 05
KIIETKE
8 JKM3HEHHBIN [UKIT KIETKU 6 1 1
9 Crtpoenue u QyHKIIUN OPraHU3MOB 17 15
10 Pa3mHoOXeHHe 1 pa3BUTHE OPTaHU3MOB 8 1.5
11 ['eHeTrKa — HayKa O HACJIECTBEHHOCTH U ) 0 05
W3MEHYHBOCTU OPTaHU3MOB

12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 0
13 3aKOHOMEPHOCTH H3MEHUYNUBOCTH 6 0
14 ['enerrka yenoBeka 3 1 0.5
15 Cenexuusi OpraHu3MoB 4 0
16 buorexHomorus u cHHTETHYECKasi OMOJIOTUS 4 0
17 Pe3epBHOE BpeMms 1 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 9.5 13



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHBIE
No 1/ HaumeHoBaHue pa3iesioB H TeM Konrpoanupie | Tpakrmieckue (uugposbie)
NMPOrpaMMbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI pecypen

1 3apoXKJeHNE U Pa3BUTHE IBOJTIOIIMOHHBIX 4 1 0 bubmotexa [JOK
MIpEICTaBJICHUI B OMOJIOT U https://m.edsoo.ru/7f41cc74
MukposBoonus u e€ pe3yJIbTaTbl 14
Maxpo3BOIIIOIIHS U €€ PE3YJIbTAThI 6

4 [TponcxoxeHue 1 pa3BUTHE KU3HU HA 15 1 15
3emiie

) [IpoucxoxaeHne yeioBeKa — aHTPOIOTreHe3 10 1 1
DKOJIOrusi — HayKa O B3aUMOOTHOLICHUSIX

6 OpPraHKW3MOB U HaJOPraHU3MEHHBIX CUCTEM 3 0 0.5
C OKpy>Karolei cpenoit
OpranusMmesl U cpea OOUTaHUs 15
DKOJIOTUsI BUIOB U MOMYJISILIUI 1 0.5

9 DKonorust coo0UIeCTB. DKOIOTUYECKHE 12 1 05
CHCTEMBbI

10 buocdepa — rimodanpHas sxocucTema 6 0 0

11 YenoBek U OKpysKaromias cpeaa 6 1 0

12 PesepBHOE Bpemst 8 0 0

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 9 7.5



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

HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoaundecTBo yacos Hara
JueKTpOHHbIE LM pPOBbIE 00pa3oBaTeIbHbIE
n/ | Tema ypoka Bcer | Kourtposabn | IIpakTuyeck | H3y4eHH pecypebt
I 0 ble padoThI ue padoTnbl A
buonorus kak
KOMILJIEKCHAas HayKa EuG 1OK
nbimoTexa
1 0 0 02.09.20
1 KAl Hacth https://m.eds00.ru/863e6122https.//m.edsoo.ru/863e632a
COBPEMEHHOTO 25
o01iecTBa
Kusie cuctemsl U 1 0 0 bubmmotexa LIOK https://lesson.edu.ru/lesson/c45176a3-
HX CBOMCTBA 2766-41f7-b293-4b9d940ff6de
VYpoBHeBas
OpraHu3alMs JKUBBIX bu6motexa [IOK
cucreM. BeonHas 1 0.5 0 https://lesson.edu.ru/lesson/15bc113d-cab1-4730-8ca3-
IYarHocTuueckas 8c3862e30f75
pabora
Hcropus OTKpbITHS bubmmoreka LIOK
Y U3yYCHUS KIICTKH. 1 0 0 08.09.20 | https://m.edsoo.ru/863e6e88https://lesson.edu.ru/lesson/07
Knerounas teopus 25 0c3elb-ed0e-4857-8b6e-d5758b8ba098
MeTtoan!
MOJIEKYJISIPHOM U
KJIETOYHOMN
Ouooruu. 1 0 0.5 bubmuoreka IIOK https://m.edsoo.ru/863e6122
IIpakTnueckas
paboTta «3yuenue
METOJI0B KJIETOYHOU



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://lesson.edu.ru/lesson/c45176a3-2766-4ff7-b293-4b9d940ff6de
https://lesson.edu.ru/lesson/c45176a3-2766-4ff7-b293-4b9d940ff6de
https://lesson.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://lesson.edu.ru/lesson/15bc113d-cab1-4730-8ca3-8c3862e30f75
https://m.edsoo.ru/863e6e88https:/lesson.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://m.edsoo.ru/863e6e88https:/lesson.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098
https://m.edsoo.ru/863e6122

ounonoruu
(xpomaTtorpadus,
anekTpodopes,
muddepeHuatbHoe
HEHTPU(PYTUPOBAHH
e, [1LIP)»

XUMHUYECKAN COCTaB
KJIETKU

but6mmoreka I{OK https://m.edsoo.ru/863e674e

MunepaibHbIe
BEIIIECTBA KJIETKH,
ux Omosorudaeckast
pOJIb

15.09.20
25

bubmmoreka [{OK https://lesson.edu.ru/lesson/f0169498-
8927-400e-81b5-27a76afed81b

Opranuueckue
BEIIECTBA KJIETKH —
Oenku.
JlabopaTopHas
pabora
«OO0HapyxeHue
OEITKOB C TTOMOIIIBIO
KauyeCTBCHHBIX
peaxkuuiny

0.5

but6mmoreka I{OK https://m.edsoo.ru/863e6b72

CBOICTBa,
KJaccu puxanus u
¢GyHKIMU OeIKOoB

bu6mmoreka I{OK https://m.edsoo.ru/863e6b72

10

Opranuueckue
BEIIECTBA KJIETKH —
YTIIEBOBI

22.09.20
25

bu6mmoreka [{OK https://m.edso00.ru/863e6870

11

Opranuueckue
BEILIECTBA KJIETKU —

but6mmoreka I{OK https://m.edsoo.ru/863e6870



https://m.edsoo.ru/863e674e
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://lesson.edu.ru/lesson/f0169498-8927-400e-81b5-27a76afed81b
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870

JIMIIN A bI

12

HykneuHnoBsie
kucnotel. JJTHK n
PHK. JlabopaTopnas
pabora
«HccnegoBanue
HYKJICMHOBBIX
KHCJIIOT,
BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX
OpraHU3MOB»

0.5

bubmmoreka [{OK https://m.edsoo.ru/863e6d5¢

13

CrpoeHue u
bynkun ATO.
Apyrue
Hykieo3uarpudocd
atel (HT®)

29.09.20
25

bu6mmoreka IIOK https://m.edsoo.ru/863e6d5¢

14

CexBeHHpOBaHUE
JHK. Metoasl
TCHOMUKH,
TPaHCKPUTITOMHUKH,
IIPOTEOMUKH.
MeTtoan!
CTPYKTYPHOU
ouonoruu

bubmiorexa [IOK
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-
45c9608fa382

15

3adeT mo Teme
"XuMudeckas
OpraHHU3aLHs
KJIeTKHn"

16

THunel KIETOK.

06.10.20

bu6nmnoreka [JOK



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382
https://lesson.edu.ru/lesson/3b18d58d-51ee-43ba-9b17-45c9608fa382

[Ipokapuornyeckas
KJIETKa

25

https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-
d6a9d6847d3f

17

Crpoenue
AYKapUOTUYECKOMN
KJIETKH.
[IpakTtrnueckas
pabota «3yuenue
CBOMCTB KJIETOYHOH
MeMOpaHbD»

0.5

bubmmorexa [{OK https://lesson.edu.ru/lesson/86c00dc3-
41d0-40aa-b7ec-3de0a656¢cf42

18

IToBepXHOCTHBIN
armapart KJICTKH

bubmmoreka [{OK https://lesson.edu.ru/lesson/86c00dc3-
4fd0-40aa-b7ec-3de0a656¢f42

19

OnnomeMOpaHHBIE
OpPraHOMIbI KJIETKH.
[IpakTrueckas
pabora «M3yueHue
JIBUKCHHUS
[IUTOITa3MBbI B
pPacTUTETBHBIX
KJICTKAX»

05

13.10.20
25

bubmoTeka [{OK https://lesson.edu.ru/lesson/86c00dc3-
4fd0-40aa-b7ec-3de0a656cf42

20

IToryaBTOHOMHBIE
OpraHOU/IbI KJIETKH:
MUTOXOH/IPUH,
IIaCTUABIL.
JlabopaTopHas
pabora
«HccnenoBanue
I1a3MOJIM3a U
JeT1a3MOoJIM3a B
PaCTHTEIBbHBIX

0.5

bubmmoreka I{OK https://lesson.edu.ru/lesson/86¢c00dc3-
4fd0-40aa-b7ec-3de0a656cf42



https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42

KICTKax»

21

HememOpanHbie
OPraHOMJIbI KJICTKH

bub6mmoreka [HOK https://lesson.edu.ru/lesson/86¢c00dc3-
4fd0-40aa-b7ec-3de0a656cf42

22

CtpoeHnue u
byHKIMU sapa

20.10.20
25

but6mmoreka I{OK https://lesson.edu.ru/lesson/0810f15f-
ad77-4¢c70-9f41-1270516b7afl

23

CpaBHUTENBHAS
XapaKTepUCTUKa
KJIETOK 9yKapHuoT.
JlabGopaTopHas
paboTta «/3yuenue
CTPOCHHUS KJIETOK
Pa3IUYHBIX
OpPraHU3MOB»

0.5

butimoreka [JOK
https://m.edsoo.ru/863e6ffOhttps://m.edsoo.ru/863e716¢c

24

KonTponbHas
pabora o Teme
"Crpoenue u
(GyHKIMH KieTKH"

25

AccumMunsanus u
TUCCUMHUIIALIAS —
JIBE CTOPOHBI
Meradonu3ma. THIsl
oOMeHa BeIlECTB.
JlabGopaTopHas
pabora «M3yueHue
KaTaJIuTHYECKOM
aKTUBHOCTHU
dbepMeHTOoB (Ha
MpUMEpPE aMUJIa3bl

05.11.20
25

butimoreka [JOK
https://m.edsoo.ru/863e766chttps://lesson.edu.ru/lesson/1f
60acef-6051-44ce-bb66-6175e4d59480



https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/86c00dc3-4fd0-40aa-b7ec-3de0a656cf42
https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://lesson.edu.ru/lesson/0810f15f-a477-4c70-9f41-1270516b7af1
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480

WM KaTajia3bl)»

DepMEeHTATUBHBIN
XapakTep peakiun

KJIETOUHOT'O
MeTabonu3ma.
JlaGopatopHas
26 pabota «13ydueHue 05 bubmuotexa LIOK https://lesson.edu.ru/lesson/cdc6b0d2-
(epMEHTaTUBHOTO 866f-4635-9168-ceea5el24e55
pacuierieHus
MepoKCHIa
BOJZIOpOJIa B
PaCTUTENBHBIX U
JKUBOTHBIX KJIETKAaX)
benku-aktuBaTOpHI
27 1 OCJIKH- 0 bubmoTeka [{OK https://m.edsoo.ru/7f41c292
UHTHOUTOPBI
)8 ABTOTpOGHBINA TUTT 0 10.11.20 bubmmotexa [{OK https://lesson.edu.ru/lesson/1f60acef-
oOMeHa BEIIeCTB 95 6051-44ce-bb66-6f75e4d59480
but6mmoreka [JOK
29 doTtocuHTE3 0 https://lesson.edu.ru/lesson/27¢57b97-ee02-4b2c-97ac-
223ab66c24f7
XeMOCHHTE3.
JlabGopaTopHas
abota «CpaBHCHHE bubmiorexa HOK
30 P P 0.5 https://lesson.edu.ru/lesson/27¢57b97-ee02-4b2c-97ac-

IPOLIECCOB
dboTocuHTE3a H
XEMOCHHTE3a

223ab66c247



https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://lesson.edu.ru/lesson/cdc6b0d2-866f-4e35-9168-ceea5e124e55
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://lesson.edu.ru/lesson/1f60acef-6051-44ce-bb66-6f75e4d59480
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7
https://lesson.edu.ru/lesson/27c57b97-ee02-4b2c-97ac-223ab66c24f7

31

AHa’poOHbIE
opraHu3Mbl. Bunbl
OpOo>KeHHUsI.
JlabopaTopHas
pabota «CpaBHEHHE
IIPOLIECCOB
OpOoKeHUs U
JIBIXAHHSDY

17.11.20
25

bu6moreka [{OK https://m.edsoo.ru/7f41c292

32

AspoOHbIe
OpraHu3Mbl. DTarbl
HHEPreTUYECKOro
oOMeHa. DHeprus
MEMOPaHHOTO
rpaJuenTa
npotoHoB. CHHTE3
AT®: pabora
npoToHHOU AT®-
CHHTETa3bl

bu6mmorexa [{OK https://m.edsoo.ru/7f41c292

33

KonTponbHas
paboTa 1o Teme
"OOMEH BeLEeCTB U
IIPEBPAILICHHE
SHEPrUH B KJIETKe"

34

Peaknun
MaTpUYHOT O
CHHTE3a

24.11.20
25

bu6mmorexa [JOK
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4 ae-
823f126h73d0

35

Tpauckpuniusa —
MaTpPUYHBIN CUHTE3

bu6moreka I{OK https://m.edsoo0.ru/7f41¢292



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://lesson.edu.ru/lesson/05b30833-2ed2-445b-b4ae-823f126b73d0
https://m.edsoo.ru/7f41c292

PHK

36

Tpancnsiiust u e€
ATaIbl

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

37

Konuposanue
aMHHOKHCIIOT. Ponb
pudocom B
OnocHHTE3€e OenKa

01.12.20
25

bu6moreka [{OK https://m.edsoo.ru/7f41c292

38

Opranuzanus
reHOMa y MPOKapUoT
U DYKapuoT

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

39

MoutekynspHsle
MEXaHU3MBbI
AKCIPECCUU I'€HOB Y
IYKapUOT

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

40

Bupycer —
BHEKJIETOUHbBIE
(bOpMBI KU3ZHU U
o0nMraTHbBIC
Mapa3uThl.
[IpakTrueckas
pabota «Co3nanue
MOJIENI BUpYCa»

0.5

08.12.20
25

bu6mmoreka [{OK https://lesson.edu.ru/lesson/eb33fad3-
8d72-4e0b-bbc5-4c86e312fb15

41

Bupychslie
3a00JICBaHUS
YeJIoBeKa,
JKUBOTHBIX,
pacTeHuil.
HanorexHonoruu B
OMOJIOTHH U

bub6mmoreka I{OK https://lesson.edu.ru/lesson/eb33fad3-
8d72-4e0b-bbc5-4c86e312fb15



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15
https://lesson.edu.ru/lesson/eb33fad3-8d72-4e0b-bbc5-4c86e312fb15

MeIUIAHE

42

KontponbHas
pabora o Teme
"HacnenctBeHHas
uH(popManus 1 ee
peanuzanus B
KieTke"

43

KU3HEeHHBIN UK
KJIETKH

15.12.20
25

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

44

MaTpuyHblii CHHTE3
JAHK

bub6mmoreka I{OK https://m.edsoo.ru/7f41c292

45

XPpOMOCOMBI.
JlaGopaTopHas
paboTta «M3yuenue
XpOMOCOM Ha
T'OTOBBIX
MUKpOIIpernaparax»

0.5

bu6moreka ITOK https://m.edso0.ru/7f41¢292

46

Jlenenune KIETKU —
MHTO3

22.12.20
25

bu6moreka [{OK https://lesson.edu.ru/lesson/a494c3cb-
b7c7-4815-b7al-155¢c7245fdbf

47

Twunel KJIETOK.
Kapuokunes u
[IUTOKUHE3.
JlaGopaTopHas
pabora
«Habmonenue
MHUTO3a B KJIETKaX
KOHYHMKA KOpEIIKa

0.5

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



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://lesson.edu.ru/lesson/a494c3cb-b7c7-4815-b7a1-155c7245fdbf
https://m.edsoo.ru/7f41c292

JyKa (Ha TOTOBBIX
MHUKpOIIpernaparax)»
. Perymsmus
JKU3HEHHOT'O LIUKJIa
KJIETOK

48

3adeT mo Teme
"HacnencrBenHas
uHpopmarus u ee
peanu3anus B
KkineTke. JKXu3sHeHHbIH
UK KJIeTKu"

49

OpraHusm Kak
€IMHOE 11eJI0€e

12.01.20
26

bu6mmoreka I{OK https://lesson.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-b61e1484b48f

50

TkaHu pacTeHui.
JlabopaTopHas
paboTta «M3yuenue
TKaHEH pacTEHUI»

0.5

bubmoTeka [{OK https://lesson.edu.ru/lesson/f6d39de3-
49b3-415f-a6de-b61e1484b48f

51

TKaHU )KUBOTHBIX U
YeJI0BEKa.
JlaGopaTopHas
pabota «M3yuenue
TKaHEH )KUBOTHBIX»

0.5

bu6morexa [{OK https://m.edsoo.ru/7f41c292

52

Opranbl. Cuctembl
OpraHoB.
JlaGopaTopHas
pabora «M3yueHue
OpraHoB IBETKOBOTO
pacTeHus»

0.5

19.01.20
26

bu6mmorexa [{OK https://m.edsoo.ru/7f41c292



https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://lesson.edu.ru/lesson/f6d39de3-49b3-415f-a6de-b61e1484b48f
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

53

Ornopa tena
OpraHu3MOB

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

54

JBmxeHue
OpraHU3MOB

bu6moreka IIOK https://m.edsoo0.ru/7f41¢292

95

IIutanue
OpraHU3MOB

26.01.20
26

bu6moreka [{OK https://m.edsoo.ru/7f41c292

56

ITutanue

ITO3BOH OYHBIX
JKUBOTHBIX.
[TumeBapuTenbHas
CHCTEMa YeIoBeKa

bub6mmoreka I{OK https://m.edsoo.ru/7f41c292

57

Jpixanue
OpraHU3MOB

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

58

Jlpixanue
MO3BOHOYHBIX
JKMBOTHBIX U
YeJnoBeKa

02.02.20
26

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

59

Tpancnopr BemecTs
Yy OPraHu3MOB

bu6morexa [{OK https://m.edsoo.ru/7f41c292

60

Kposenocnas
cucTema
MO3BOHOYHBIX
JKUBOTHBIX U
YeoBeKa

bub6mmoreka I{OK https://m.edsoo.ru/7f41c292

61

Boinenenue y
OpPraHu3MoOB

16.02.20
26

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

62

3ammra y

bubmoTeka I{OK https://m.edsoo.ru/7f41c292



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

OpraHU3MOB

NmMmyHHas cucrtema

63 0 bubmuoreka IIOK https://m.edsoo.ru/7f41c292
YyeJIoBeKa
Paznpaxkumocts u
perynsanus y
OpraHU3MOB.
64 F'ymoparitas 0 24.02.20 bu6morexa [{OK https://m.edsoo.ru/7f41c292
perynsanus u 26
OHJIOKpHHHAA
CUCTEMA XUBOTHBIX
U YeJIOBeKa
Koutponbnas
pabora 1mo Teme
65 "Crpoenue u 0
byHKIUN
OpraHu3MoB"
DopMbl bu6motexa [IOK
66 pPa3sMHOMXKEHUS 0 https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-
OpraHU3MOB 559e9d843db9
TooBoe bubmmoreka [JOK
67 0 02.03.20 https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-
PASMHOACEIHHE 26 55969d843db9
68 Meiios 0 bubmuoreka ILIOK https://lesson.edu.ru/lesson/0f5f2936-
e558-48d1-869f-eab1c182d9b8
I'ameTtorenes.
O6pasosanue u bubmmorexa IJOK
69 pa3BUTHE MOJIOBBIX 0.5 https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-

KJIETOK.
JlaGopaTopHas

559e9d843db9



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.edu.ru/lesson/0f5f2936-e558-48d1-869f-eab1c182d9b8
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9
https://lesson.edu.ru/lesson/44d23e03-5225-4e6f-a455-559e9d843db9

pabota «M3yuenue
CTPOCHUA ITOJIOBBIX
KJICTOK Ha I'OTOBBIX
MHKpOIIpernaparax»

70

NunuBunyansHOE
pa3BUTHE
OpraHU3MOB —
OHTOI'€HE3

10.03.20
26

bubmiorexa [IOK

https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-
c0ff9388e41d

71

3akiajgKka OpraHoB U
TKaHEW U3
3apOJIbIILIEBbIX
JMCTKOB

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

72

Poct u pazButue
JKUBOTHBIX.
JlaGopaTopHas
pabora «BpIsBICHNE
MPU3HAKOB CXOJICTBA
3apOJIbIIIEH
MTO3BOHOYHBIX
KHBOTHBIX)

0.5

bu6moreka I{OK https://m.edsoo0.ru/7f41c292

73

Pa3mHoxkeHue n
pa3BUTHE paCTEHUM.
JlaGopaTopHas
pabdota «CtpoeHue
OpraHoB
pPa3sMHOXKEHUS
BBICIIMX PACTCHUI»

0.5

15.03.20
26

bubmmoreka I{OK https://lesson.edu.ru/lesson/99d9a91a-
3f8e-49cb-bce4-3a2f5e634110

74

3ayer 1o TeMe
"PasMHOXKEHUE U



https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://lesson.edu.ru/lesson/c081bbd7-b846-42ec-9bb9-c0ff9388e41d
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110
https://lesson.edu.ru/lesson/99d9a91a-3f8e-49cb-bce4-3a2f5e634110

pa3BUTHE
OpraHu3MoB"

Hcropus
CTaHOBJICHUS U
Pa3BUTHUS T€HETUKU
u Hayku. OCHOBHBIE
MOHATHUS U CUMBOJIBI

75

TCHETHKH.
JlabopaTopHas

paborta «/[po3oduna

KakK OOBEKT
FEHETHYECKUX
HUCCIIEIOBAHUN

0.5

bubmmoreka [{OK https:/lesson.edu.ru/lesson/8088b7fa-
1bac-4c85-9905-a91d41ed3718

76

3aKOHOMEPHOCTH
HaCJIeZIOBaHUS
IIPU3HAKOB.
MoHoruopuHoe
CKpEILMBaHHUE.
IIpakTuyeckas
pabora "MU3yuenue
pe3yJIbTaTOB
MOHOTHOPUHOTO
CKpEILMBaHUs y
npo3oduiibr”

05

29.03.20
26

bub6mmoreka [{OK https://lesson.edu.ru/lesson/da2765cd-
a327-4526-bef3-7eccle3cd9c4

77

[{uronornueckue
OCHOBBI
MOHOTUOPH/THOTO
CKpENIMBaHUS

bu6mmorexa [{OK https://m.edsoo.ru/7f41c292

78

AHanu3upytoiiee

bu6moreka IIOK https://m.edso0.ru/7f41¢c292



https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
https://lesson.edu.ru/lesson/8088b7fa-1bac-4c85-9905-a91d41ed37f8
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CKpEILUBaHHE.
Henonnoe
JIOMHMHUPOBaHHUE

JuruGpunxoe
CKpELIBaHHUE.
[IpakTtrnueckas
pabota «3yuenue

but6mmoreka [JOK

79 VI TATOR 0.5 06.04.20 https://lesson.edu.ru/lesson/67987237-3081-4683-970c-
pesy 26 1dd5857¢f5bf
JTUTUOPUTHOTO
CKPEIUBAHUS Y
JPO30(HITBI»
[MuTonornueckue
bubmorexa [IOK
OCHOBBEI
80 MO DHHONO 0 https://lesson.edu.ru/lesson/67987237-3081-4683-970c-
AAUTIOPHI 1dd5857cf5bf
CKpelUBaHus
CuensieHHOE
81 HacJIeIOBaHHE 0 but6mmoreka I{OK https://m.edsoo.ru/7f41c292
IMPHU3HAKOB
XpoMocOoMHas bu6motexa LIOK
82 TEOPHS 0 13.04.20 | https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-
HACIEICTBEHHOCTH 26 eca3491d454a
83 T ereTiKa o 0 but6mmoreka I{OK https:/lesson.edu.ru/lesson/f9e74bbf-
4477-4452-b5a1-3f990¢947800
84 I'eroTnn xak 0 bu6mmoreka I{OK https://lesson.edu.ru/lesson/e1564a9c-
[IEJIOCTHAS CHCTEMa 0f9c-4060-abd6-435067cecl4d
I'eneTnyeckuit
20.04.20
85 KOHIP Oﬂf pasBHTHA 0 bubmoTeka [{OK https://m.edsoo.ru/7f41c292
pacTeHui, 26

JKHUBOTHBIX U



https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://lesson.edu.ru/lesson/67987237-3081-4683-970c-1dd5857cf5bf
https://m.edsoo.ru/7f41c292
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
https://lesson.edu.ru/lesson/a3431d82-087f-46fe-a5a8-eca3491d454a
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https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://m.edsoo.ru/7f41c292

YCIOBCKAa

86

N3mMeHnunBoCTH
MpU3HAKOB. Bubl
U3MEHYHUBOCTHU

bubmoTeka [{OK https://lesson.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d

87

Moy puKanoHHast
A3MEHYUBOCTD

but6mmoreka I{OK https://lesson.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067ceclad

88

BapuanuoHHslIii psig
Y BapuallMOHHAas
KpUBasl.
JlabGopaTopHas
pabora
«MccnenoBanue
3aKOHOMEpPHOCTEN
MOIU(PHUKAITMOHH 01
M3MEHUYUBOCTH.
ITocTpoenue
BAPUALMOHHOTO
psinga u
BapUALMOHHOMN
KpUBOW»

0.5

27.04.20
26

bubmoTeka [{OK https://lesson.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d

89

I'emoTnmmueckas
N3MECHYHNBOCTb.
KomOunaTusHas
N3MCHYHNBOCTD

bu6mmoreka I{OK https://lesson.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d

90

MyTaimonHas
HU3MEHUYUBOCTb.
[IpakTrueckas
pabota «Myranuu y
Ipo30¢uITs (Ha

0.5

bubmoTeka [{OK https://lesson.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d
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TOTOBBIX
MHUKpOIIpernaparax)»

91

3aKOHOMEPHOCTH
MYyTallHOHHOT'O
npoiiecca.
DnureHeTuka u
SITUTCHOMUKA

04.05.20
26

but6mmoreka I{OK https://lesson.edu.ru/lesson/e1564a9c-
0f9c-4060-abd6-435067cecl4d

92

I'eneruka uenoseka.
IIpakTuyeckas
pabora
«CocraBieHue u
aHaJIn3
POIOCTIOBHOM

0.5

but6mmoreka I{OK https://lesson.edu.ru/lesson/143bcb4f-
232b-4e0c-84a7-
7b6b48306d6bhttps://lesson.edu.ru/lesson/bblda599-
4162-44bb-b97d-8e7165598966

93

Metoan!
MEIUIINHCKOMN
FeHETHKH. 3HAUYCHHE
MEIHUITMHCKON
FEHETHUKH B
MIPEOTBPAIICHUH 1
JICYUEHNHU
FeHETHYECKUX
3a00JIEBaHUI
YyeJIoBeKa

Bbu6munoreka [JOK
https://lesson.edu.ru/lesson/b676db76-e61e-4f78-826a-
75676e7f5af6

94

3adeT 1o TEME
"T"enetuka"

12.05.20
26

95

OCHOBHBIE ITOHATHSA
CEJEKIIHUH.
JlabopaTopHas

05

bubmoTeka [{OK https://m.edsoo.ru/863e9214



https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
https://lesson.edu.ru/lesson/e1564a9c-0f9c-4060-abd6-435067cec14d
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pabota «M3yuenue
COPTOB KYJIbTYPHBIX
PacTEeHH U OPOJ
JOMaIIHNuX
KHUBOTHBIX»

96

MeTtoan!

CEJICKIIM OHHOU
paboTHI.
JlabopaTopHas
paboTta «/3yuenue
METOJI0B CEJIEKLIUU
pacTeHu»

0.5

but6imoreka I{OK https://m.edsoo.ru/863e9214

97

JlocTmxenus
CEJIEKLIUU PACTEHUI
Y )KUBOTHBIX.
IIpakTueckas
pabota «IIpuBuBKa
pacTeHun»

18.05.20
26

bubmuorexa [IOK
https://m.edsoo.ru/863e9214https://lesson.edu.ru/lesson/86
acad55-2279-4152-a48a-840d20ce0270

98

CoxpaHenue,
W3YYCHHE U
UCIOJIb30BaHUE
TeHETUYECKHX

pecypcoB

bubmiorexa [IOK

https://m.edsoo.ru/863e9214https://lesson.edu.ru/lesson/86
acad55-2279-4152-a48a-840d20ce0270

99

buorexmomorus xak
HayKa M 0Tpaciib
MIPOM3BO/ICTBA.
IIpakTnueckas
pabota «3yuenue
00BEKTOB

0.5

bubmuoreka [IOK
https://m.edsoo.ru/863e9336https://lesson.edu.ru/lesson/13
3b0166-fc35-4a91-a264-14aaee2f5897



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
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OMOTEXHOJIOTHI

100

OcHOBHEIE
HanpaBJICHUS
CHHTETHY ECKOH
Ouonoruuy.
XpoMOCOMHas 1
TeHHAs! HHYKCHEPU S

25.05.20
26

Bbu6nmnoreka [JOK
https://m.edsoo.ru/863e9214https://lesson.edu.ru/lesson/86
acad55-2279-4152-a48a-840d20ce0270

101

MenuuuHckue
OMOTEXHOJIOTHH

bu6morexa [{OK https://m.edsoo.ru/7f41c292

102

KoutponbHo-
OLIEHOYHAas
npoleaypa B paMKax
MPOMEKYyTOUHOMN
aTTecTaluu 1o
OMOJIOTHH 32 KypC

10 knacca

OBUIEE KOJIMYECTBO
YACOB I10
I[TPOTPAMME

102

9.5

135



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://lesson.edu.ru/lesson/86acad55-2279-4152-a48a-840d20ce0270
https://m.edsoo.ru/7f41c292

11 KUIACC

Ne KoanuecTrBo yacos
HMara DJIeKTPOHHBIE UG pPOBbIE
n/ Tema ypoka Bcer Kontpoabubl | IIpakTHuecku
u3ydyeHusi | oOpa3oBaTejibHbIE PeCypChl
I 0 e padoThI e padoThbI
DBOIOIMOHHAS
teopus Y. JlapBuna. bubmmoreka LIOK
1 JIBHOKYIIIHE CHITBI 1 0 0 02.09.202 | https://lesson.edu.ru/lesson/08680ea9-24b5-4073-
3BOJIIOIUM BUJIOB 110 5 9c88-78991a88f00c
Y. TapBuny
BBoanas
2 IMarHoCTUYecKas 1 1 0
pabora
bopnba 3a
CYyIIECTBOBAHUE, bubmmoreka [JOK
3 €CTECTBEHHBIN 1 1 0 0 https://lesson.edu.ru/lesson/dbb6c1d1-cfoc-43b5-
UCKYCCTBEHHBIN ae8c-1a4a8ea05f95
otbop
dopmupoBaHue bubmmoreka LIOK
4 CHHTETHYECKOM 1 0 0 08.09.202 https://lesson.edu.ru/lesson/7a22c0f1-1169-4450-
TEOPHUU HBOJIIOLINHU 5 8585-b2ad01be75af
OTarnsl
SBOIFOIIIOHHOI'O bubmorexa [IOK
5 mpoiecca: 1 0 0 https://lesson.edu.ru/lesson/85e9b260-0018-458a-
MHKPO3BOJIIOLNS U 9e76-286103e5af16
MaKpOAIBOJTIOIHS
Mony s — bubmoTeka [JOK
6 N 1 0 0 https://lesson.edu.ru/lesson/al56d7a4-2580-4f23-
a777-188444dal572



https://lesson.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://lesson.edu.ru/lesson/08680ea9-24b5-4073-9c88-78991a88f00c
https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://lesson.edu.ru/lesson/dbb6c1d1-cf9c-43b5-ae8c-1a4a8ea05f95
https://lesson.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af
https://lesson.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af
https://lesson.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://lesson.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16
https://lesson.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572
https://lesson.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572

CANHNIa 3BOJIIOIINHA

3aK0H I'€HETUYECKOT O
paBHOBecus [[x.

Xapau, B.
Baiin6epra.
7 adibepra 05 15.09.202 | BuGmuorexa [IOK https:/m.edsoo.ru/7f41cc74
JlaGopaTtopHas :
pabora «BrisiBIICHNE
HU3MEHYHBOCTH Y
0co0eii OTHOTO BUIA»
bubmoreka [IOK
DJIeMEHTapHbIE
8 (AKTOPHI FBOTOMHIH 0 https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-
P B b671-268ad583¢02
Dddext ocHOBaTENS.
Oddext
9 0 bubmuoreka IIOK https://m.edsoo.ru/7f41cc74
OyTBLIIOYHOIO
TOpJIbIIIKA
Murpauuu.
Nzonsimuun
10 MOMYJISIIAN: 0 22.09.202 bubmuoreka IIOK https://m.edsoo.ru/7f41cc74
reorpaguueckas, 5
Oumosormyeckas
EcTtecTBeHHBII 0TOOD bubmmoreka [IOK
11 — HaIpaBJIO U I 0 https://lesson.edu.ru/lesson/304a891f-8df8-4b19-
(dakTop BOTIOLIUN 9753-8f3275cae0f6
12 [TonoBoii ot6op 0 bubmuoreka IIOK https://m.edsoo.ru/7f41cc74
[Ipucmoco61eHHOCTD Eub 10K
noImoTeKa
29.09.202
13 OPTAHHEMOB KAk 0.5 https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-
pe3ynbTaT 5

MHKPO3BOJIFOITUH.

a371-6e90263ch659



https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659

JlaGopaTopHas
pabora «M3yueHue
apoMopd030B U
UIAOAJANTAlUN y
pacTeHuil u
JKUBOTHBIX)

14

ITpumepsl
pUCIOCOOIEHU Y
OpPraHHU3MOB:
Moposioruyeckue,
duznonornyeckue,
OMOXUMHUYECKUE,
MOBEJICHYECKHE.
JlaGopaTopHas
pabora
«[IpucnocobneHus
OpPraHMU3MOB U UX
OTHOCHTEIbHAS
1eJIeCO00Pa3HOCTh

0.5

bub6imoreka [JOK
https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-
a371-6e90263cb659

15

Bun, ero xpurepuu u
CTPYKTYpa.
JlaGopaTopHas
pabota «CpaBHEeHUE
BUJIOB 110
MOP(OTOTUIECKOMY
KPUTEPHIO»

0.5

bubmorexa [IOK
https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-
80bf-7dc4f8a6f511

16

CrpykTtypa BUja

06.10.202
5

bubmoTeka I{OK https://m.edsoo.ru/7f41cc74



https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659
https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511
https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511
https://m.edsoo.ru/7f41cc74

17

BunoobpazoBanue
KaK pe3yJbTaT
MHUKPO3BOJIOIHH.
Cas3b
MHUKPO3BOJIIOLNHU U
AMHUEMUOJIOTUT

bubmuorexa [IOK
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-
ael18-f48043f9hdfe

18

3auér Nel mo Teme
"MUKpPO3BOJTIOLUS U
ee pe3yabTathl”

19

Makpo3Boionus.
ITaneoHTOIOTHYUECKHE
MCETOObI I/I3y‘~I CHUS
SBOJIIOIUH

13.10.202
5

bubmorexa [IOK
https://lesson.edu.ru/lesson/d0c1700a-€698-4173-
85c8-4000022964f9

20

buoreorpaduueckue
METOJIbI U3y4CHUS
ABOJIOIIUU

bub6mmorexa [{OK https://m.edsoo.ru/7f41cc74

21

DMOpHOJIOrHYECKUE 1
CpaBHUTEIBHO-
MopdoIoruyeckue
METOJIbI U3y EHUS
HBOJIOLIUN

bu6mmorexa I{OK https://m.edsoo.ru/7f41cc74

22

MonekynsipHO-
IeHETUYECKHE,
OMOXUMUYECKHE U
MaTeMaTUYECKUe
METO/Ibl U3y4ECHUS
HBOJIIOLIHU

20.10.202
5

bubmmoreka I{OK https://m.edsoo.ru/7f41cc74

23

Oo6mume
3aKOHOMEPHOCTH

but6moreka I{OK https://m.edsoo.ru/7f41cc74



https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe
https://lesson.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://lesson.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

ABOJIIOLIUH.
AnantuBHasg
paguanus.
HepaBHomepHOCTB
TEMITIOB 3BOJIOLHU

24

Kontponsnas pabora
o TeMe
"Makpo3BOTIOLIUS U
ee pe3yabTathl”

25

Hayunsle runoresst
IIPOU CX OKICHHUS
JKU3HM Ha 3emiie

05.11.202
5

bubmoreka [IOK
https://lesson.edu.ru/lesson/54f96a99-57e3-4914-
9da0-ba9bad6f0889

26

Jlonayunsie
MIPEICTABICHUS O
3apOKJEHUHU KUZHU

bu6mmoreka [{OK https://m.edsoo.ru/7f41cc74

27

OCHOBHEBI€E ATAIbI
HEOPraHu4eCcKon
SBOJIFOIIAHU

but6mmoreka I{OK https://m.edsoo.ru/7f41cc74

28

['umoressl
3apOKJIEHUS JKU3HU

10.11.202
5

butimoreka I{OK https://m.edsoo.ru/7f41cc74

29

Ucropus 3emmn u

METOABI €€ U3y4YECHUS.

JlaGopaTopHas
paboTta «/3yuenue u
OITMCaHUe
MCKOTIaeMBIX
OCTaTKOB APCBHUX
OPraHU3MOB»

0.5

bubmmorexa I{OK https://m.edsoo.ru/7f41cc74



https://lesson.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://lesson.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HauanesHabIe 3Tanisl

bubmuoreka [IOK

30 OpraHUYeCKOM 0 https://lesson.edu.ru/lesson/9ec4c3a8-5763-40ed-
3BOJIIOIIUH b127-2e1b849c4222
17.11.202
31 DBOJIONHS DYKapUOT 0 5 bubmmotexa [{OK https://m.edsoo.ru/7f41cc74
OCHOBHBIC 3TaIlbI
3BOJIIOIIUN
pacTUTEILHOI O MU pa.
bubmoreka [IOK
[TpakTueckas padbota
32 Javaerme 0.5 https://lesson.edu.ru/lesson/429b1a0d-c3e4-4740-
e 5 9d75-b1d6fd53e2c6
0COOCHHOCTEH
CTPOEHUS PACTEHUI
Pa3HbIX OTACIIOB»
OCHOBHBIE 3Tarbl bubmoreka [JOK
33 IBOJIIOIIUHT 0 https://lesson.edu.ru/lesson/429b1a0d-c3e4-4740-
JKMBOTHOT'O MUPa 9d75-b1d6fd53e2c6
DBOJIIOIHS
JKNBOTHBIX.
[TpakTrueckas pabora
"
34 (BYHCHIE . 0.5 24.11.202 | bubmoreka LIOK https://m.edsoo.ru/7f41cc74
0COOCHHOCTEH c
CTPOCHHSI
ITIO3BOHOYHBIX
JKHUBOTHBIX»
Pa3Butue XHU3HU Ha
35 3emiie 0 3paM U 0 bubmmoreka LIOK https://m.edsoo.ru/7f41cc74
nepuoiaM
M
36 aceoBple 0 Bu6motexa LIOK https://m.edsoo.ru/7f4lcc74

BBIMHUPpAHUA —



https://lesson.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://lesson.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://lesson.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://lesson.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://lesson.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

HKOJIOTHYECKUE
KPHU3HUCHI TPOIILIOTO

37

CoBpeMeHHbII
AKOJOTHYECKHUU
KpPHU3HC, €T
OCOOEHHOCTH.
CoBpemeHHas
crucTeMa
OpPraHUYEeCKOT0 MUpa

01.12.202
5

bubmmoteka [{OK https://m.edsoo.ru/7f41cc74

38

OCHOBHBIE
CHUCTCMATHUUYCCKHUC
TPYIIIBI OPraHU3MOB

bubmmorexa I{OK https://m.edsoo.ru/7f41cc74

39

KoutponbHas pabota
10 TEME
"I[IpoucxoxaeHue u
pa3BUTHE KU3HU Ha
3emne"

40

AnTponosorus —
HayKa O YeJIOBEKe

08.12.202
5

but6mmoreka [JOK
https://lesson.edu.ru/lesson/dd16ac23-fddb-4c08-
a329-6de2fa101073

41

Pa3zButue
MpeCTaBICHUH O
MIPOUCXOXKJICHUH
YyeJIoBeKa

bubmorexa [IOK
https://lesson.edu.ru/lesson/dd16ac23-fddb-4c08-
a329-6de2fal01073

42

MecTto yesnoBeKa B
CHUCTEME

OPraHu4e€CcKoOro Mmupa.

JlaGopaTopHas
paboTta «M3yuenue

0.5

bubmuoreka [IOK
https://lesson.edu.ru/lesson/49e6ffd1-eedf-43b2-
8d0b-f2f170126ffb



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://lesson.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://lesson.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://lesson.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073
https://lesson.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb
https://lesson.edu.ru/lesson/49e6ffd1-eedf-43b2-8d0b-f2f170126ffb

0CO0EHHOCTEH
CTPOCHHUS CKelleTa
YeJI0BEKa, CBA3aHHBIX
C MPSIMOX OXKJICHUEM»

JBYKyIIIE CUIIBI

bub6moreka IIOK
https://lesson.edu.ru/lesson/375dd554-099¢c-4091f-

43 0 15.12.202 846a-

atrporiorenesa 5 4¢30dc63346dhttps://lesson.edu.ru/lesson/4a3e94d
7-80fe-4ae2-b0cb-607d35bebf80

CooTtHomieHne
OMOJOTHYECKUX U

44 COIMATBLHBIX 0 bu6mmoreka I{OK https://m.edsoo.ru/7f41cc74
(bakTopoB B
AHTPOIIOTCHE3e

45 OCHOBHEIE CTA MM 0 bu6nunorexa L{OK https://m.edsoo.ru/7f41cc74
aHTPOITOTCHE3a

46 | Hancorenerikan 0 22.12.202 | Bubmmoreka LIOK https.//m.edsoo.ru/7f41cc74
MajeorecHOMHUKa c
DBOIONUS

47 COBPEMEHHOTO 0 bubmuoTexa L{OK https://m.edsoo.ru/7f41cc74
YeroBeKa
YenoBeueckue pachl.
[TpakTHueckas padbota
«H3yyenune bub6moreka ITOK

48 DKOJIOIMYECKUX 0.5 https://lesson.edu.ru/lesson/6bff6946-b615-49a6-
ajganTanui a4e9-5ab6cae58048
YEJIOBEKaY.

Mex oy cCuMIUTMHAPH b



https://lesson.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://lesson.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://lesson.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://lesson.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d
https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048
https://lesson.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048

€ MCTOAbI
AHTPOIIOJIOI'uA

49

KontponeHas pabora
o TeMe
"IIpoucxoxenue
YyeoBeKa -
aHTponorexnes"

12.01.202
6

50

3apoxeHue u
Pa3BUTUC DKOJIOTUHA

bu6mmorexa I{OK https://m.edsoo.ru/7f41cc74

51

MeTozpl SKOJIOTHH.
JlabGopaTopHas
paboTta «3yuenue
METOJIOB
HKOJIOTUIECKUX
HUCCIIETOBAHUN

0.5

bubmmoreka I{OK https://m.edsoo.ru/7f41cc74

52

3HaueHue
YKOJIOTUY ECKUX
3HAHWUH JUISI YeJIOBEKa

19.01.202
6

but6mmoreka I{OK https://m.edsoo.ru/7f41cc74

53

DKOJIOTHYECKHE
(bakTopsI

but6mmoreka [JOK
https://lesson.edu.ru/lesson/7b5d33d5-1cfb-47db-
807e-85928f9110ee

o4

AbuoTtnueckue
dakTopsl. CBeT Kak
3KOJIOTUY ECKU I
dakrop.
JlaGopaTopHas
pabora «BbrsBIeHUE
MPUCIIOCOOICHU I
OpPraHu3MOB K

0.5

bubmorexa [IOK
https://lesson.edu.ru/lesson/2fd03f94-aa0b-4d7d-
8e6f-c9becea28c0f



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.edu.ru/lesson/7b5d33d5-1cfb-47db-807e-85928f9110ee
https://lesson.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f
https://lesson.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f

BJIMSHUIO CBCTA»

55

Abuoruueckre
(bakxTopHI.
Temnepatypa kax
9KOJIOTMYECKUI
dakrop.
JlaGopaTopHas
pabota «BplsBieHHE
MPHUCITIOCOOICHU
OpPraHu3MOB K
BIIMSTHUIO
TEMIIEPaTypPbD»

0.5

26.01.202
6

bubmiorexa [IOK
https://lesson.edu.ru/lesson/05e291¢c0-7a9¢c-47f1-
b47b-1fdfe35400ed

56

AOuoTtnueckue
daktopsl. BnaxxHocts
KaK SKOJIOTHYCCKHI
daxrop.
JlabopaTopHas
pabora
«AHaTOMHUYECKHE
0COOEHHOCTH
pacTeHui U3 pa3HbIX
MECT OOMTaHUS

0.5

bubmoTeka I{OK https://m.edsoo.ru/7f41cc74

57

Cpensl oouTanus
OpPraHu3MOB

bubmmoreka I{OK https://m.edsoo.ru/7f41cc74

58

buonoruueckue
PUTMBI

02.02.202
6

bubmmorexa I{OK https://m.edsoo.ru/7f41cc74

59

Kuzuennsie Hhopmbl
OpraHu3MOB

bubmoTeka I{OK https://m.edsoo.ru/7f41cc74



https://lesson.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://lesson.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

60

brnotnueckue
dakTopsl. 3HaUEHUE
OMOTHYECKUX
B3aMMOJICHCTBUH JUIA
CYIIIECTBOBAHUS
OpPraHu3MOB B Cpelie
obouTaHus

bub6moreka IIOK
https://lesson.edu.ru/lesson/e24d7ba7-de89-4373-
8b70-9771d8e0da5¢c

61

KonrtponsHas pabora
o teme "Opranusmbl
U cpena ooutanus"

16.02.202
6

62

DKOJIOrn4YecKue
XapaKTEPUCTUKHU
MOMYJISIIIUN

bubmmorexa I{OK https://m.edsoo.ru/7f41cc74

63

OcHOBHEIE
[oKa3aTeIn
MOMYJISLIUN:
YUCIAEHHOCTD,
ILIOTHOCTb,
BO3pacTHas U
MOJIOBAast CTPYKTYypa

but6mmoreka I{OK https://m.edsoo.ru/7f41cc74

64

OcHOBHEBIE
ITOKa3aTeIn
HOHYJUH_II/II/I .
POXKIaeMOCTb,
MIPUPOCT, TEMIT POCTa,
CMEPTHOCTb,
MHUTpaLUU

24.02.202
6

bu6mmorexa I{OK https://m.edsoo.ru/7f41cc74

65

DKOJIOTHYECKas
CTPYKTypa

bubmoTeka I{OK https://m.edsoo.ru/7f41cc74



https://lesson.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://lesson.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

nonyJjaanunu

66

JluHaMuKa
MONYJISINUU U €€
perynsanus

but6mmoreka I{OK https://m.edsoo.ru/7f41cc74

67

Kpussie pocra
YUCIICHHOCTH
nonyJisinuu. Kpusele
BBDKUBaHUS

02.03.202
6

bu6mmoreka I{OK https://m.edsoo.ru/7f41cc74

68

DKOJIOrHyecKasi HUIIA
Buja. Jlaboparopuas
pabora
«[Ipucnocobnenus
CEeMSIH pacTEHUM K
pacceieHuo»

0.5

bubmmoreka I{OK https://m.edsoo.ru/7f41cc74

69

Bun kak cucrema
MOMYJIALUN.
3aKOHOMEPHOCTH
MOBEJEHUS U
MUTpaLys )KUBOTHBIX

but6mmoreka I{OK https://m.edsoo.ru/7f41cc74

70

KonTponsHas pabora
o TeMe "DKOoJIorus
BHUJIOB U MOMYyJSIAMR"

10.03.202
6

71

Coo0mrecTBo
OpPraHu3MOB —
OHOIIEHO3

bubmuorexa [IOK
https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-
bc73-8991f6efdc7h

72

DKOocHUCTEMA KaK
OTKpBITasi CHCTEMA

bubmoreka [JOK
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-
adf9-520525b609aa

73

Kpyrosopor Beniects

bubmoTeka I{OK https://m.edsoo.ru/7f41cc74
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H IIOTOK SHCPIruun B
OKOCUCTEMCE

15.03.202
6

74

OcCHOBHBIE
[oKa3aTein
3KOCHUCTEMBI

Bbu6nunoreka [JOK
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-
adf9-520525b609aa

75

DKOJIOTUYECKHUE
MU PAMHU/TBI

bu6mmoreka I{OK https://m.edsoo.ru/7f41cc74

76

N3menenns
€c00011IeCTB —
CYKIIECCUU

29.03.202
6

butimoreka I{OK https://m.edsoo.ru/7f41cc74

77

ITpuponnsie
9KOCHCTEMBI.
DKOCHCTEMBI 03€p U
peK. DKOCHCTEMBI
MOpE U OKEaHOB

https://lesson.edu.ru/lesson/02744494-8497-4551-
9af8-d03a5ae969e9

78

[Tpuponnsie
3KOCHUCTEMBI.
DKOCUCTEMBI TYH/IP,
JIECOB, CTEIIEH,
MYCTBIHb

https://lesson.edu.ru/lesson/02744494-8497-4551-
9af8-d03a5ae969e9

79

AHTpONOreHHbIE
HKOCHUCTEMBI.
YpOoskocucTeMsl.
[TpakTueckas padota
"N3yuenue u
OITMCaHUe
ypOo3KOCHCTEMBI"

0.5

06.04.202
6

https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-
ba2a-21a490fd5156

80

3aKOHOMEPHOCTH
dbopmupoBaHuUs

https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-
99fa-10cef05e1d95
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https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95

OCHOBHBIX
B3aWMOJIEV CTBUN
OpraHu3MOB B
9KOCHCTEMaX

81

MexaHnu3Mbl

BO3JIC CTBUA
3arpsA3HEHUN pa3HbIX
THUIIOB Ha
CyOOpraHu3MeHHOM,
OpPraHU3MEHHOM,
MOMYJIALIUOHHOM U
3KOCHCTEMHOM
YPOBHSIX

bu6imoreka I{OK https://m.edsoo.ru/7f41cc74

82

KonrponeHas pabora
1o TeMe «DKOJIOTHS
COOOIIIECTB.
DKOJIOTHYECKHE
CHCTEMBI»

13.04.202
6

83

buocdhepa —
oOrienyiaHeTapHas
o0oJiouka 3emiu

https://lesson.edu.ru/lesson/1a9cc5ebh-5f59-447a-

93b2-73ab470d8568

84

Vuenue B. N.
Bepnazackoro o
ouocdepe

https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-

93b2-73ab470d8568

85

3aKOHOMEPHOCTH
CYIIIECTBOBAHHS
ounochepbr

20.04.202
6

https://lesson.edu.ru/lesson/88c47bdb-bbe6-4898-

9cc2-e7b8a2175dab

86

Kpyrosopots!
BELECTB U

https://lesson.edu.ru/lesson/88c47bdb-bbe6-4898-

9cc2-e7b8a2175dab



https://m.edsoo.ru/7f41cc74
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
https://lesson.edu.ru/lesson/1a9cc5eb-5f59-447a-93b2-73ab470d8568
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OMOreOXNMHUYECKUE
LIUKJIBI

87

30HAILHOCTH
o6unocdepsr.
OcHOBHBIE OMOMBI
CYIIH

but6mmoreka I{OK https://m.edsoo.ru/7f41cc74

88

YcToOMYnBOCTE
ouocdepbl

27.04.202
6

bu6mmorexa I{OK https://m.edsoo.ru/7f41cc74

89

DKOJIOTHYECKUE
KPU3HCHI U KX
MPUYHHBI

bu6mmoreka I{OK https://m.edsoo.ru/7f41cc74

90

BosnaeiictBue
4ejI0BEKa Ha

ouochepy

https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-
2a94-126651e54ccc

91

AHTpONOreHHoe
BO3/IEHCTBHE HA
pacTUTEIbHBIN U
YKUBOTHBIN MHUD.
OxpaHa npupo/sl

04.05.202
6

https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-
aag%4-
126651e54ccchttps://lesson.edu.ru/lesson/dfdeeaes
-bc9b-4b8d-ae4f-beebecad09eb

92

OCHOBHbBIE ITPUHIIUIIBI
YCTOWUYHBOIO
pa3BUTHSA
9EI0BEYECTBA U
IPUPOIBI

https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-
ae4f-beebecad09eb

93

PanmonansHOE
MIPUPOJION OJIb30BAHUE
Y COXpaHEHHE
OHOJIOTHYECKOr O



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
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paszHooOpaszus 3eMmiu

94

KoutponbHo-
OLIEHOYHas
npolenypa B paMmKax
IIPOMEKYTOYHOMN
aTTecTaluu 1o
ouonoruum 3a kypc 11
KJacca

12.05.202
6

95

O6o0m1IeHune no Teme
«MuKpO3BOTIOLUSA U
€€ pe3ynbTaThD

96

O0600111EHHE TTO TEME
«Makpo3BOJIIOIUS U
€€ pe3ynbTaThh»

97

O0001IEHME TTO TEME
«[Ipoucxoxnenue u
pa3BUTHE KU3HU HA
3emie»

18.05.202
6

98

O060011IEHHE TTO TEME
«[IpoucxoxaeHue
YyeJIoBeKa —
AHTPOIIOTCHE3Y

99

O0001IeHE IO TEME
«IKOJIOTUS — HAyKa O
B3aUMOOTHOIIICHUAX
OpPraHu3MOB)»

100

O0600111EHHE TTO TEME
"OpranusMmsl U cpena
obouranusa"

25.05.202
6




O0600111EHH E TTO TEME
101 «IKOJIOTUS BUJOB U
MO JISILIU

O0001IEHE TT0 TEME
«buocdepa —
riio0anpHas

102

9KOCHUCTEMA»

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

102

7.5




IMPOBEPAEMBIE HA EI'D 10 BUOJIOTUN TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOI OBPA3OBATEJILHON
IMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBEPSIEMOT0
TpeOoBaHMs

IIpoBepsiemble TPeOOBAHMSA K NPEIMETHBIM Pe3yJbTAaTaM 0CBOCHUS
OCHOBHOM 00pa30BaTeJIbHOM NPOrPaMMBbI CpPeIHero 001ero
oOpazoBaHust

CdopmMupoBaHHOCTh 3HAHUW O MECT€ W PO OHOJOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpPEMEHHOM
€CTECTBEHHOHAYYHON KapTUHBI MUpA, B TO3HAHUU 3aKOHOB MIPUPOJIBI U
PEIICHUH KU3HEHHO BAXKHBIX COLIMAIBHO-3TUYECKUX, IKOHOMHYECKHX,
HKOJIOTHYECKUX MPOOJIEM YEIOBEUECTBA, 4 TAKXKE B PEILIEHUH BOIIPOCOB
PaIMOHAILHOTO MIPUPOAONOIL30BAHMS, B (D OPMUPOBAHUH LIEHHOCTHOT O
OTHOILIEHUS K MPUPOAE, OOUIECTBY, YEIOBEKY; O BKJIA/J€ POCCHICKUX H

3apyOEKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnanenue cucremoil 3HaHMM 00 OCHOBHBIX METOJaX HAy4HOrO
IIO3HAHUS, MCIOJb3YEMbIX B OMOJIOTMYECKUX HMCCIECTOBAHUSAX >KUBBIX
O00BEKTOB M JKOCHUCTEM (OHHCaHHE, HW3MEpEHHue, IPOBEIEeHUE
HAOIOICHNIT); crloco0aMH BBISIBIEHUST U OIIEHKHM aHTPOIOTEHHBIX
WU3MEHEHHM B IPUPOJIE.

YMeHue BBIIBUTATh TMIIOTE3BI, MPOBEPSITh MX IKCIEPHUMEHTATbHBIMU
cpencrtBamu, (GOpPMYIMpYys Ielb HCCIEIOBaHMs, aHAJIU3UPOBATH
HOJTY4YEHHBIE PE3YJIbTATHl U JAeJIaTh BHIBOJBI.

BoisiBieHHE 3aBHCHMOCTH  MEXIY MCCICIyeMbIMH BEJIMYMHAMH,
00bsCHEHHE MOJTyYEHHBIX Pe3yJIbTaTOB U (JOPMYIHPOBAHNE BBIBOAOB C

HCII0JIb30OBAHUEM HAYYHbIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB

YMeHue Bhajerb CUCTEMOM OMOJIOrMYECKMX 3HAHUM, KoTopas
BKJIIOYAET: OCHOBOIIOJNAraroIye OHOJOrM4ecKue TEpPMHUHBl U TOHSATHSA
(KM3HDb, KJIETKA, TKaHb, OpraH, OpraHu3M, BUJ, TMOIMMYJSIHS, SKOCHCTEMA,
ouorieHo3, Omocdepa; METabOIM3M, TOMEOCTa3, KJICTOYHBII UMMYHHTET,
OnocuHTe3 Oenka, OWONOJMMEpBI, JUCKPETHOCTb, CaMOPETYJISIHS,
CaMOBOCIPOU3BE/ICHUE, HACJIEICTBEHHOCTb, M3MEHUYUBOCTb,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

Owonormueckue Teopud: KierouHas Teopuss 1. IlIBamna, M.
[lnelinena, P. BupxoBa; KJIOHaJIBHO-CENEKTUBHOIO UMMYyHHTETa [I.
Opmux, U.1. MeunnkoBa, XxpOMOCOMHasi TEOpHs HacleACTBEHHOCTH T.
Moprana, 3akoH 3apopslimeBoro cxoactsa K. bapa, sBomonnoHHas

TCOpUs 4. ﬂapBI/IHa, CUHTCTHYCCKAA TCOpHUA OBOJIOOHUH, TCOpPUA




antporiorene3a Y. Jlapuna; Teopusi 6moreoneno3a B.H. Cykauésa,
yuenue H.W. BaBuioBa o 1mieHTpax MHOTooOpa3usi U MPOMCXOXKICHUS
KylIbTypHbIX pacTeHuii, yuenue A.H. CeBepuoBa o0 nytsix u
HaIlpaBJICHHUAX dBOJIONKHU, yueHre B.M. BepHajackoro — o 6uocdepe);
3aKOHBI (€IUHO00pa3usi MOTOMKOB NIEPBOT'O TTOKOJICHUS, PaCIIeTICHHUS
MPU3HAKOB, HE3aBUCHMOI'0 HacCJEAOBaHUs MNpu3HakoB ['. MeHuens;
CLIETIJIEHHOT'O HAcCJIeJJOBaHUsl TMPHU3HAKOB M HAPYIICHUS CLEIJICHUS
reHoB T. MopraHa; TroMOJOrHYECKHX PsJIOB B HACIEACTBEHHOM
u3MmeHunBocty H.M. BaBuioBa; renernuyeckoro paBHoBecus Jx.
Xapnu u B. Baiinbepra; 3aponpimeBoro cxoactsa K. bopa;
OouoreHernueckuit 3akon J. ['ekkemns, ©. Mrouiepa);

HNPUHIUIBI (YUCTOTHI FTAMET, KOMILJIEMEHTAPHOCTH );

npaswia (MuHuMyma HO. JIuOuxa, 3xosorndeckoi mMupaMubl 4HCel,
Oromacchl ¥ HEprun);

runore3bl (koamepBatHod A.W. Omnapuna, mepBuuHOro OynboHa JIxk.

Xonpeitaa, mukpochep C. Pokca, pudozuma T. Uek)

YMmenue peuiatb IMOUCKOBBIC OMOJIOrMYECKHE 3aJa4M, BBIABIIATH
MMPUIUHHO-CIICACTBCHHBIC CBsA3HU MCKIAY HCcCIEyEMbIMU
OHOJIOrHYECKUMU O6’I)GKTaMI/I, mpoueccaMu W ABJICHUAMU, OCJIATb
BBIBOJBI U IPOrHO3bI HA OCHOBAHUH IMOJTYYCHHBIX PE3YJILTATOB,

COCTaBJIATh I'CHOTUITMYCCKUE CXEMbI CKPCHIMBAHUSA IJI Pa3HBIX THIIOB
HaCJICAOBaHWA IMPU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMBI IIEPEHOCA

BCHICCTB U DHCPI'HU B 9KOCHUCTEMAX (HGHI/I IIUTaHUA, INIICBBIC CeTI/I)

YMeHHEe  yCTaHAaBIMBATh B3aMMOCBSI3U  MEKIY CTPOCHHEM H
(GYHKIUSIMH: OpraHOMJIOB, KIETOK pa3HBIX TKaHEH, OpraHamMu |
CHCTEMaMH OpPraHOB Yy pACTEHUW, XHUBOTHBIX M YEJIOBEKA; MEKIY
sTanamMu oOMeHa BEIUIECTB; 3TallaMK KJIETOYHOrO IUKJIA M KHU3HEHHBIX
IIMKJIOB OPraHW3MOB; dTallaMi AMOPHUOHAILHOTO Pa3BUTHS, T€HOTUIIOM
u  (Qenorunom, ¢eHotunoM U (pakTopamMu Ccpeabl  OOUTaHWS,
IpoIeccaMy  JBOJIIONWMU; JABMXKYIIMMH CHJIAMH  aHTPOIIOTCHE3a,
KOMITOHEHTAMH Pa3JINIHBIX 3KOCHCTEM M IPUCIIOCOOJICHUSIMU K HHUM

OpraHU3MOB

YMeHune BBIACIATh CYIICCTBCHHBIC IITPU3HAKHU !

CTPOCHHUS BUPYCOB, KIIETOK POKAPHUOT U SYKAPUOT; OTHOKICTOYHBIX H
MHOT'OKJIETOYHBIX OPraHu3MoOB, BHUIOB, 6I/IOFCOHGHO3OB, 3KOCHUCTEM U
Ouocdepbl; CTpPOCHHS OpPraHOB H CHUCTEM OpraHOB pacTEHUH,
JKUBOTHBIX, YCJIOBCKA,; ITPOLCCCOB KU3HCACATCIbHOCTU, ITPOTCKAOINX

B OpraHu3smMax paCTeHHﬁ, JKUBOTHBIX M YCJIOBCKA, OHOJIOTHYECKHUX




mpoIeccoB: oOMeHa BemiecTB (MetabonusM), wuHboOpMauu W
MPEBPAILCHUS YHEPrUU, OPOKEHUS, aBTOTPOPHOr0 M reTepoTpodPHOro
TUIOB TUTaHMUS, (OTOCHHTE3a W XEMOCHHTE3a, MHUTO03a, Meio3a,
raMeToreHesa, ASMOpHOreHe3a, IOCTAIMOPHUOHAIBHOTO  Pa3BHTHS,
pPa3sMHOXEHUS, HHIANBUAYATbHOTO Pa3BUTUS OpraHu3Ma (OHTOTeHe3a),
B3aMMOJCHCTBUSL TE€HOB, TETEPO3UCa; JECUCTBUM HCKYCCTBEHHOIO
orOopa, CTAaOWJIM3HPYIOIIEro, JBWXKYIIET0O W Pa3phIBAIOIIETO
€CTeCTBEHHOT0 O0TOOpa; aJUIONATPHYECKOT0 W  CHMITATPUYECKOTO
BU1000pa30BaHUs; BIUSHUS JBIKYIIUX CHJI 3BOJIFOIUU HA TeHO(OH]T
MOMYJIAINN; TPUCIIOCOOJICHHOCTH OpPraHU3MOB K cCpele OOWTaHus,
YepenoBaHMs HAINpaBJICHUN SBOJIONHMH;, KPYroBOPOTa BEILIECTB H

IOTOKA SHEPIruu B O9KOCUCTEMAX

ChopMUPOBaHHOCTh YMEHHUS BBIIEIATh CYIIECTBEHHbIE ITPU3HAKH
BUPYCOB, KJIETOK TIPOKapHOT ¥ OSYKAapHOT; OJHOKJICTOYHBIX U
MHOT'OKJICTOYHBIX OPraHU3MOB, BHUIOB, OMOT€OLIEHO30B U 3KOCHCTEM;
0COOCHHOCTH TPOLIECCOB OOMEHA BEIECTB M MPEBPALICHUS SHEPTUH B
KJIeTKe, (OTOCHHTE3a, IUIACTHYECKOr0 W IHEPreTHYecKoro oOMeHa,
XeMOCHHTE3a, MHUTO3a, MeH03a, OIUIOAOTBOPEHHS, pA3BHTUS U
pa3MHOXKEHUS, UHIUBUYaJbHOIO Pa3BUTHUs OpraHu3Ma (OHTOTre€He3a),
O0pbOBI 32 CYIIECTBOBAHHE, ECTECTBEHHOI'0 0TOOpa, BUI000pa3oBaHus,
NPUCIIOCOOJICHHOCTH OpPraHW3MOB K cpele OOWTaHUs, BIHMSHUS
KOMITIOHCHTOB 3KOCHUCTEM, aHTPOIIOT CHHBIX H3MEHEHHNH B DKOCHCTEMAaX
cBOeCH MCCTHOCTHU, KPYIroBOpPOTa BCHICCTB WU MPCBPALICHUA SHCPIrUnu B

ouochepe

YMenue HUCIIOJIB30BAaTh COOTBCTCTBYIOIIIHUEC APryMcCHTEI,
6PIOJ'IO]"I/ILICCKYIO TCPMHUHOJIOTHIO W CUMBOJIMKY UJIA JOKa3aTCJIbCTBA
poacCTBa OPraHM3MOB PA3HBIX CUCTECMATUYCCKHX T'PYIIII; B3aMMOCBIA3H
OpraHu3sMoB " CpCAbl O6I/ITaHI/I${; CAUMHCTBA YCJIOBCUYCCKUX pac,
HeO6XOZ[I/IMOCTI/I 3A0PpOBOI'O 06pa3a JKU3HHU, COXPAHCHUS pa3HOO6paSI/IH
BUJOB M OBKOCHCTEM KaK YCJIOBHA COCYUICCTBOBAHUA MPUPOALI U

YCJI0BCUYECCTBA

YMeHne KpUTHUYECKH OLICHHBATh WH(GOpMAIUI0 OHOIOrHYeCKOro
COIIEPXKAHUS; WHTEPIPETUPOBATh ITHYECKHE ACHEKThl COBPEMEHHBIX
UCCIIEIOBAaHUH B OHWOJOTMHM,  MEAWIHMHE,  OHOTEXHOJOTHUH;
paccMaTpHuBaTh ri00anbHbIe 9KOJIOTMYECKHE poOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO

ITO3HUIIUIO




HNEPEYEHD 2JIEMEHTOB COAEPKAHUS, IIPOBEPAEMBbBIX HA ETID
1O BUOJOI'MH

Kon

IIpoBepsieMblii 3JIEMEHT COAEPKAHUSA

buonorus xax HayKa. JKuBrIe cucTeMBI U UX HN3Y4YCHUEC

11

CoBpeMenHass Ouosiorus — KOMIUIEKCHas Hayka. buonornueckue Hayku U
u3ydyaemble UMU mpoOneMbl. DyHAaMeHTaJdbHbIC, MPUKJIATHBIE M TOUCKOBBHIE
Hay4YHBIE UCCIIE0BaHMS B OMOJIOTHH.

3HauyeHue Owonorud B (QOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HayYHOU
kapTuHbl Mupa. Ilpodeccun, cBszanHbie ¢ Ouosorueil. 3HaueHUE OMOIOTUH B
MIPAKTUYECKON JEATEIbHOCTH 4YEJIOBEKa: MEIMIIMHE, CEeIbCKOM XO3SICTBE,

IIPOMBILUIEHHOCTH, OXPaHe MPUPOIBbI

1.2

JKuBble cucteMbl Kak mpenMer u3ydeHus Omonoruu. CBOWCTBA JKUBBIX CHUCTEM:
€IMHCTBO XMMHYECKOI0 COCTaBa, JAUCKPETHOCTb M LIEJIOCTHOCTb, CIOKHOCTh U
yIOPSAA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3alus,
CaMOBOCIPOU3BEIEHHE, Pa3/IPaXKUMOCTb, U3MEHYUBOCTh, POCT U pa3BUTHE.

YPOBHU OpraHu3auuy KUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOYHBIA, TKAaHEBBIM,
OpraHU3MEHHBIH, MONYJISIUUOHHO-BU0BOM, 3KOCHUCTEMHBII
(buoreonenoTrueckuii), oOwmochepnsrii. Ilporeccel, mpoucxomsimue B KUBBIX
cuctemax. OCHOBHBIC TMPHU3HAKK XKUBOro. JKu3Hb kKak (opma cyIiecTBOBaHUS

MaTepuu

1.3

Metoasl Owuonorumueckoil Hayku. HaOnromenuwe, u3MEpeHHE, OSKCIIEPUMEHT,
CHUCTEeMaTu3auus, MeTaaHanu3. IloHsaTHe o 3aBUCHUMONM M HE3aBHUCHUMOM
nepeMenHoi. [lnmanupoBanue skcnepumenTta. [loctaHoBKa W MpoBepKa THUIIOTE3.
HyneBas runote3a. IloHstHe BBIOOPKM W €€ JTOCTOBEpPHOCTh. Pa3dopoc B
Ounonornyeckux AaHHBIX. OIEHKa JOCTOBEPHOCTH TIOJIYYCHHBIX PE3yJIbTaTOB.
[IpuunHBl WCKa)KeHUsI Pe3yJIbTaTOB 3KcHepuMeHTa. [IoHATHE CTaTHCTHYECKOro

TECTa

Knerka xak OnoyIornueckas CucreMa

2.1

Knerka — cTpykTypHO-(yHKIIMOHAJIbHAS €IMHULIA XKUBOro. VlcTOpus OTKPBITHS
kinerku. PabGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. LlBann, M.
[neiinen, P. Bupxos). OCHOBHBIE [10J0XKEHUSI COBPEMEHHON KJIETOYHON TEOPHH.
MeTozpl MOJIEKYIISIPHON U KJIETOYHOW OMOJIOTHUN: MUKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METO MEYEHBIX aTOMOB, g depeHnnantbsHoe

HEeHTpU(YTUPOBAHKE, KYJIHbTHBUPOBAHUE KIETOK

2.2

XUMHYECKHUIH COCTaB KJICTKU. MaKpo-, MUKPO- U YJIbTPAMHUKPOIJICMCHTEI. Bona n

€€ poib Kak pacTBOPUTEIIS, PEAreHTa, y4yacTHE B CTPYKTYpUPOBAHUU KIIETKH,




TEIIOPEryIsui. MuHepabHbIE BEIIECTBa KIETKH, UX OWOIOornyeckas poJib.
Posb KaTHOHOB U AaHUOHOB B KJIETKE.

buonornyeckue monmmepnl. benkun. AMHHOKHCIOTHBIH  COCTaB  OCIIKOB.
Crtpyktypbl OenkoBoil Moisiekynbl. IlepBuuHas cTpykTypa Oenka, MeNnTHIHAS
CBs3b. BTopuuHas, TpeTuyHas, YETBEpPTUYHAs CTPYKTypbl. JleHaTypauus.
CaotictBa 6enkoB. Knaccudukanus 6enxoB. buonorndyeckue GpyHKIHH OEJIKOB.
VYrneBoasl. MoHOcCaxapuIpl, AMCaXapubl, OJUTOCAXapuIbl U TOJUCAXAPHJIBL.
OO6mmii T1aH CTpoeHHsT ©  (PU3UKO-XMMHUUYECKHE CBOWCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIMM yrieBooB.

Jlunuaer. TwapodunsHO-THIpOPOOHBIE cBOMicTBA. Krnaccudukanus muanumos.
Tpurmuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonormueckne QyHKIMH
munuaoB. O61mue cBoiicTBa OMONOrHYecKMX MeMOpaH — TeKy4eCTbh, ClIOCOOHOCTD
K CAMO3aMbIKaHHIO, TTOJIYTTPOHUIIAEMOCTb.

Hyxnennoseie xucnorsl. JIHK u PHK. CrpoeHne HYKIEHMHOBBIX KHCIIOT.
Hyxneotunpl. [Mpunnun xommementapuoct. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitnas cniupans. Mectonaxoxaenue u ouonorndeckue Gpynkmuu JJHK.
Buaesl PHK. ®yukuun PHK B knetke.

Crpoenue wmonekynasl AT®. Makpospruueckue cBs3u B Moiekyiae ATO.
buonornueckue Gpynkiun AT®. BoccTaHOBJICHHBIC TTEPEHOCUNKH, MX QYHKIIUH B
kierke. CexkBenupoBanue JJHK.

CtpykTypHass OuoJiorHus: OWOXMMHYECKHE H OMOPU3NYECKHE HCCIICIOBAHUS

COCTaBa M MPOCTPAHCTBEHHON CTPYKTYPBI OMOMOJIEKYTT

2.3

Tumbl  KIETOK: DJyKapuoTHYecKas U  mpokapuotuueckas. CTpyKTypHO-
(yHKIMOHAIbHbIE 00Pa30BaHUS KJIETKH.

CrtpoeHmne mpokapuoTHUecKol kieTku. KnetodHas creHka Oakrtepuit u apxeil.
Oco0eHHOCTH CTpOEHHSI TeTepOTpPOGHONW U aBTOTPOGHON MPOKAPHOTUYECKUX
KJIETOK. MeCTO U poJib TPOKapHOT B OMOIIEHO3aX.

Crpoenne u (PYHKIIMOHUPOBAHUE SYyKapHOTHUYECKOM KieTku. [lnasmaTmueckas
MeMOpana (turazmanemma). CTpyKTypa 1mazMaTtuueckod MemOpanbl. TpaHcmopT
BEIIECTB Yepe3 IUIa3MaTHMYECKyld MeMOpaHy: mnlaccuBHbIH  (muddysus,
obneruénnass nuddys3us), aKTUBHBIA (MEPBUYHBIA W BTOPUYHBIH aKTHBHBIHU
Tparcnopt). [lomynmponunaemocts MeMOpaHbl. PaboTa HaTpHii-KaaueBOro
Hacoca. DHIOLUMTO3: MUHOIUTO3, ¢aronurto3. Dk3ouuto3. KieroyHas cTeHKa.
CtpykTypa 1 GyHKIIMH KIETOYHON CTEHKU PacTeHUi, rpuOoB.

Huronnasma. Iutozonb. IluTockener. JIBukeHue muToriazMel. OpraHou bl
kietku. OmHoMeMOpaHHBIE OPraHOWIBI KJIETKW: SHIOIIIa3MaTHYECKas CeTh
(OIIC), anmmapat ['oabaxu, TM30COMBI, UX CTpoeHUEe M (QyHKUMU. B3anMocBs3b
OJTHOMEMOPAHHBIX OPraHouoB KieTku. CTpOoeHHE TPaHYJSIPHOTO PETHKYIyMa.

Cunre3 pactBOpuMBIX OenkoB.CMHTE3 KJIETOYHBIX MeMOpaH. [ magkwmii




(arpaHynspHBI) SHIOMJIA3MATUYECKUN peTukyiayM. CekpeTopHas (QYHKIUSA
annapata ['onbmaxu. TpaHcnopT BemecTB B KieTKe. Bakyonu pacTUTEIbHBIX
kinerok. Knerounsiit cok. Typrop.

[TonryaBTOHOMHBIE OPraHOU bl KJIIETKH: MUTOXOHAPUH, MJIACTH/IbI.

Crpoenne u (YyHKIIMM MUTOXOHJApHA H TulacTuia. [lepBUuyHBIE, BTOpPUYHBIE U
CIIOKHBIE  TINACTHABI  (POTOCHHTE3UPYIOMIMX  JYKApHOT.  XJIOPOIJIACTHI,
XPOMOIUIACTBI, JIEHKOIJIACTHI BHICIIMX PACTEHHIA.

HememOpannbpie opranowasl kinetku CTpoeHne W (QYHKIHM HEMEMOpaHHBIX
OpPraHOUJOB KJIETKU. PubocoMbl. MukpoduiaMeHTbl. MBEIIICUHbIE KJICTKH.
Muxkpotpy6ouku. Kierounsnii meHtp. CTpoeHHE W JABWIKEHHE IKI'YTUKOB U
pecHu4ek. MUKpOTpyOOUYKH IIUTOIIA3MbI. L[eHTpHOIb.

SAnpo. OGomouka sApa, XpOMaTHH, KapHoOIja3Ma, SIPBIIIKH, WX CTPOEHUE U
¢yHkuuu. SAnepHelii GenkoBblid MaTpukc. I[IpocTpaHcTBEHHOE paconokxeHue
XpomocoM B uHTep(Da3zHoMm siape. benku xpomaTiHa — THCTOHBI.

Kiterounsle BrmodeHus. CpaBHUTENIbHAs XapaKTEPUCTUKA KIETOK JYKApUOT

(pacTuTenbHOM, JKUBOTHOM, TPUOHON )

2.4

AccuMunsus U JUCCUMUJIISIMS — JBE CTOPOHBI MeTa0onu3Ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIN M reTepoTpodHbIi. YyacTue KucCIopona B OOMEHHBIX
mporeccax. OHepreruueckoe oOecreueHue KIEeTKH: mnpeBpaiieHue ATO B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIA XapakTep peakiuid KIETOYHOTO
Metabomuzma. DepMEHTH, X CTPOCHHE, CBOWCTBA W MEXAaHW3M JICHCTBUS.
Kodepmentsr. OTnuuust GepMEHTOB OT HEOPraHMUECKUX KaTajlu3aTopoB. bemku-
aKTUBATOpPhl U OEIKU-UHTHMOUTOpBL. 3aBUCHMOCTH CKOPOCTH (PepMEHTATHUBHBIX
peaKiuii OT pa3IUYHbBIX (PaKTOPOB.

IlepBruuHBIl CHUHTE3 OpPraHMYECKUX BelecTB B Kierke. dPorocuHres. Poib
XJIOponjacToB B mpouecce ¢Gorocunte3a. CBeroBas © TeMHOBas (asbl.
[IponyktuBHOCTH (hoTOCHMHTE3a. BrmsiHMe pa3nuuHbIX (PAKTOPOB HA CKOPOCTH
¢dorocuHTe3a. 3HaUE€HUE (POTOCUHTE3A.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XEMOCHHTETHUKOB: HUTPUPUIUPYIOLIHE
OaxkTepuu, >kene300aKTepuu, cepoOaKTepHH, BOIOPOAHBIE OakTepuu. 3HAyeHUE
XEMOCHUHTE3A.

AHa’poOHbIe oOpraHu3Mbl. Buuabl Opokenus. [IpomaykTel OpOXKEHHS | HX
UCIONb30BAHUE YEIOBEKOM. AHA’pOOHBIE MHUKpPOOPTraHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO3OYAMTEN OOJIe3HEH.

AdpoOHBIE OpraHuM3Mbl. DTalbl dHepreTudeckoro odmMeHa. [loaroroBUTenbHBIN
aTan. ['mMKonm3 — 6eCKUCIOPOIHOE PACIICTIICHUE TITFOKO3BbI.

buonornyeckoe OKHCIIEHHE, WM KIETOYHOE JAbIXxaHue. Poiab MHUTOXOHIpHH B
npoiieccax Ouonoruueckoro okucieHus. Lukmmueckue peakiun. OKUCIUTENbHOE

dochopunmposanue. [IpernmymiecTBa a3poOHOro MyTH OOMEHa BEILECTB IMepen




aHa’pOoOHBIM. D(H(HEKTUBHOCTH IHEPT ETHIECKOTO 0OMEHA

2.5

Peaknium matpuuHoro cunresa. IIpuHIMI KOMIJIEMEHTapHOCTH B PEAKLUAX
MaTpUYHOI0 cuHTe3a. Peanu3anus HaciencTBeHHoN nHpopmanuu. ['eneTnueckuii
Koz, ero cmoicrBa. Tpanckpunuus — matpuunblili cuHTe3 PHK. Ilpunnmmnsr
TPAHCKPHUIILUU: KOMIUIEMEHTaPHOCTh, aHTUIAPAJIIEIILHOCTh, AaCUMMETPUYHOCTb.
Tpancnsauus u e€ sranbl. Yuactue TpaHcrnopTtHeix PHK B OGuocunTese Oenka.
YcnoBusi O6mocuHTe3a Oenka. KoampoBanue ammHOkHCIOT. Poms pubocom B
OuocuHTe3e Oenka.

Opranuszaius reHoMa y IpoKapuoT U dyKapuoT. Perymsius akTHBHOCTH I'€HOB Yy
npokapuotr. ['mmote3a omepona (®. XKako6, XK. Mano). Perymsnus oOMEHHBIX
mpoueccoB B KieTke. Kinerounslii romeocras.

Bupycbl — Hekinerounsle (OpMbI KU3HU U OOiMraTHble mapasutbl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaros.

Bupychbie 3a0oiieBaHusi yenoBeka, KUBOTHBIX, pacrenuit. CITNJ], COVID-19,

couraJIbHbIC U MCOAULIMHCKUC Hp06HeMBI

2.6

Knerounsi 1wk, ero mnepuoasl u perymsuus. MaTepdaza u  muTos.
OcobeHHOCTH TpoLeccoB, MpoTeKarouMx B HHTepdasze. Iloaroropka KieTku K
nenenuto. IIpecunrerndeckuii  (MOCTMUTOTUYECKWM), CHUHTETUYECKHH U
MOCTCUHTETUY €CKUH (TIPEMUTOTUYECKHI) Teproabl HHTEp(da3bI.

Marpuunbsii cunres JHK — pemmkanus. Ilpunuuner penmukanun  JIHK:
KOMIIJIEMEHTAPHOCTh, IIOJIyKOHCEPBATUBHBIA CHUHTE3, aHTUIIAPAJUIEIbHOCTD.
Mexanusm permmkanuu JJHK. Xpomocomsr. Ctpoenne xpomocom. Tenomeps! u
TenoMepasa. XpPOMOCOMHBI HabOp KIETKM — KapuoTUll. JIUIJIOMOHBIM U
rarionIHeI  HAOOpel XpomocoM. ['omornoruunbie XpomocoMbl. [lonoBeie
XPOMOCOMBI.

Jlenenue kietku — MuTo3. CTaauu MUTO3a M MPOUCXOJALINE B HUX IPOLIECCHI.
Tunsl Muto3a. KapuoknHe3 M LUTOKHMHE3. buonormyeckoe 3HA4YEHHE MMTO3A.
Perynsmus MuToTHUECKOrO IIUKIIA KJIeTkH. [Iporpammupyemas KieTouHasi ruoenb
— aronTo3.

qDYHKI_II/IOHaJ'IBHaH T'€HOMHKaA

Opranusm Kak OMonoruyeckas cucrema

3.1

OIHOKIICTOYHEBIC, KOJIOHHAJILHEIC, MHOT'OKJICTOUHEIC OpraHu3Mbl Hu
MHOT'OTKQHEBBIE OPraHU3MBbl.

dopMbl  pa3MHOXKEHHS OPraHU3MOB: Oecronoe (BKJIOYAas BEreTaTHBHOE) U
mojioBoe. Buabl  0ecrnojoro pa3sMHOKCHHS: ITOYKOBAHHWE, CIIOPYJISAIUS,
(bparmeHTanus, KIOHUPOBAHHE.

[TonoBoe pazmuoxenue. [lonoBsie kaeTku, uiu ramersl. Meito3. Cranuu meiiosa.

[ToBenenune xpomocom B Meito3e. KpoccuHrosep. buomornueckuii cMbICi Meno3a




1 TI0JIOBOT O Tporecca. Melo3 u ero MecTo B )KM3HEHHOM LIUKJIE OPraHU3MOB.
[IpenzapospiiieBoe paszButue. ['ameToreHes y >KUBOTHBIX. IIoJOBbIE JKeEJE3bl.
OOpa3oBaHue M pa3BUTHE IMOJOBBIX KJeToK. CrnepmaToreHe3 U OOIEHE3.
CrpoeHue mnoJoBBIX KIeTOK. OIUIOJOTBOPEHHE U SMOPHOHAIBHOE DPAa3BUTHE
AKUBOTHBIX. CIIOCOOBI OIJIOJOTBOPEHUS: HAPY)KHOE, BHyTpeHHee. [lapTeHorenes.
WuauBunyanbHOe pa3BUTHE OpraHu3MoB (oHToreHe3). Craauu >SMOpuoOreHesa
KUBOTHBIX (Ha mpumepe Arymkn). podnenue. Tunsr npodnenus. OcodbeHHOCTH
ApoOsieHusT MJICKOMUTAIOMIMX. 3apoAbIIIeBbIe JUCTKH (TacTpyssius). 3akiaaka
OpraHoB M TKaHeH U3 3apOABIIIEBBIX JHCTKOB. B3anMHoe BiHMsSHHE dYacTel
pa3BUBaIOLIErocss 3apojbliia (dMOpUOHaNbHAS MHIAYKIMA). 3akiagka IlaHa
CTPOEHHSI JKMBOTHOIO KakK pe3yJbTaT HEPapXUYECKUX B3aUMOJCHCTBUN TI'€HOB.
Bnusaue Ha sSMOpHOHANbHOE pa3BUTHE PA3JIMYHBIX (DAKTOPOB OKpPYKaroIiei
Cpenbl.

Poct u pa3Butue xuBotHbIX. [TocTamOpronanbhelii nepuo. Ipsmoe u Henpsmoe
paszButre. Pa3Butme ¢ meramopdo3om y OECIO3BOHOYHBIX M TO3BOHOYHBIX
JKUBOTHBIX. buojornueckoe 3HaueHHe NPSIMOrO M HEHNPSIMOrO pa3BUTHUS, UX
pacripocTpaHeHue B Ipupoje. THUMbl pocTa >KUBOTHBIX. DaKTOpbl PEryJsiiuu
pocTta JKUBOTHBIX W uyenoBeka. CTaguu MOCTIMOPHOHAJIBHOI'O Da3BUTHUS Y
KUBOTHBIX M uenoBeka. [leproasl oHTOreHe3a uenoBeka.

PasmHOXeHne u pa3ButHe pacreHuid. ['amerodput u cmopodur. Meiio3 B
KM3HEHHOM IuKJe pacteHudd. OOpa3oBaHuMe cHop B Iporecce Meiosa.
I'amerorenes y pacreHuil. OIUIOJOTBOPEHHE U Pa3BUTHE PACTUTEIBHBIX
OopraHu3moB. J[BoiiHOE OIUIOOTBOPEHUE Y IIBETKOBBIX pacTeHui. OOpa3zoBaHue U

pa3BUTHE CEMEHHU. MEeXaHU3MBI PEryJIsLUNA OHTOI€HEe3a Y PACTCHUM U KUBOTHBIX

3.2

Ucropust crtaHOBIEeHHMS ¥ pa3BUTUA TEHETUKH Kak Hayku. OCHOBHBIC
FEHETUYECKUE TOHATUA W CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, aJIEIbHBIE
IEHbl, aJbTEPHATHBHbIC NPU3HAKH, JOMHUHAHTHBIA W PELECCHUBHBIA NPU3HAK,
FOMO3Ur0Ta, TETEePO3UroTa, YUCTas JHUHUS, TUOPHUABI, TEHOTHUI, (HEHOTHII.
OcHOBHBIE ~ METOABI TEHETHKU: THOPUIOIOTHYECKHH, LHUTOJIOTUYECKUM,

MOHCKyanHO'FeHeTI/I‘IeCKI/Iﬁ

3.3

MonorubpuaHoe ckpemuBanue. [lepsblil 3akoH Menzens — 3akoH eAnHo00pa3us
rubpunoB mnepBoro mokojeHus. IlpaBuno pomuHupoBaHus. Bropoil 3akoH
Menpenss — 3akOH pacllenyieHuss Ipu3HakoB. LluTonormyeckne OCHOBBI
MOHOTHOPHUIHOrO CKpeuBaHus. [ unoresa 4MCTOTH ramMer.

AHamuzupyromiee ckpeumBaHue. IIpoMexyTOUHbI XapakTep Hacleq0BaHUS.
Pacmenyienre npu3HaKkoB IIPU HEMOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemmBaHue. TpeTtuil 3akoH MeHpaenss — 3aKOH HE3aBHUCHMOTO

HaCJICA0OBaHUA IMPpHU3HAKOB. I_[I/ITOJIOFI/I‘-ICCKI/IC OCHOBBI ,[II/IFI/I6pI/I,HHOFO




CKpEIIUBaHUS.

CuerieHHoe HacienoBanue Ipu3HakoB. Pabotel T. Moprana. CrenseHHoe
HacJlel0BaHUE T'€HOB, HApYIIEHUE CLENJIEHUS MEXAYy TreHamMu. XPOMOCOMHas
TEOPHUsI HACIEACTBEHHOCTH.

I'eneruka mona. XpOMOCOMHBIM MeXaHU3M ONpeeTeHUsl Moja. AyTOCOMBI H
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIlii U reTeporaMeTHbI Mmoj. I'eHeTndeckas
CTPYKTypa TOJOBBIX XpoMocoM. HacnemoBaHue NpPU3HAKOB, CIETJIEHHBIX C
TTOJIOM.

I'enotun kak menoctHas cucrema. [lnelloTponus — MHOKECTBEHHOE JEHCTBHE
reHa. MHOXeCTBEHHbIM ajienu3M. B3aumoneiicTBue HealeabHbIX T'€HOB.

Kommiiementapaocts. Onuctas. [Tomumepus

3.4

BzaumogpeiicTBre reHoTHna u cpesl pu GopMupoBaHu GpeHotuna. MsmMeHunBocTh
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE MpPU3HAKU. Buabsl M3MEHUMBOCTH:
HEHACJIEeICTBEHHAsl U HACJIECTBEHHAS.

MomudukanionHass ~ U3MEHYMBOCTb.  Pomp  cpembl B (hOpMHUPOBaHUU
Moau(UKaIOHHON n3MeHunBocTH. Hopma peakimu npusHaka. BapualimoHHbIA psif
u BapuarmonHas kpuBas (B. Woranacen). CpoiictBa MoIu(pHUKAIIMOHHON
W3MEHYUBOCTH.

I'enoTunmueckas n3MeHYNBOCTE. CBOMCTBA I'€HOTUIIMYSCKON M3MEHUYUBOCTH. BHIbl
TCHOTUITUYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHASI.

KomOunatiBHas W3MEeHYMBOCTh. Mei03 © TOJIOBOM TpOIecC — OCHOBA
KOMOMHATUBHON M3MEHYNBOCTH. Poilb KOMOMHATUBHOI M3MEHUYNBOCTH B CO3IaHUHU
TEHETHYECKOTO Pa3HO00Pa3us B IpeieiaX OTHOTO BU/IA.

MyTanroHHas ©3MEHYMBOCTb. BUpl MyTaluii: reéHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE W HWHAYIMPOBAaHHBIE MYyTallUH. SIJepHBIE W LUTOIIA3MaTUYECKUE
MmyTarm. CoMaTUYeCKre U OJIOBbIE MyTaluy. [[pudrHbI BOSHUKHOBEHHS MYTALIUH.
Mytarenbl M HX BJMSHHE HA OPraHU3MBL. 3aKOHOMEPHOCTH MYTAllMOHHOIO
nporiecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacleACTBeHHOM n3menuunBoctu (H.H.

BaBI/IJ'IOB). BHCSII[GPH&)I U3MCHYHBOCTH U HACJICACTBCHHOCTD

3.5

Kapuorun uenoBeka. MexayHapoaHas mporpaMma HCCIEIOBaHUA T€HOMA
yenoBeka. Meroabl  U3yYEHHMs] TE€HETHMKH  YEJIOBEKAa: TI'€HEaJOrMYEeCKHid,
OJIM3HEIOBBIM, IIUTOI CHETHYECKUI, MOMYJIALMOHHO-CTATUCTUY €CKUH,
MOJIEKYJIIPHO-T€HETUYECKUH. CoBpemeHHOEe onpeneneHue T€HOTHIIA:
MOJIHOT€HOMHOE CEKBEHHPOBaHUE, T€HOTUITUPOBAHHUE, B TOM YHMCJIE C MOMOUIBIO
[II1P-anamu3a. HacnmencrBenHnele  3a0oyieBaHus  4YeinoBeKka. [ €HHBIE |
XPOMOCOMHBIE 00JIe3HN YyeJIoBEKa. bone3nu c HaCJIeICTBEHHOH
MPEIPACIION0KEHHOCThI0. 3HAYECHUE MEAUIIMHCKOW T€HETUKU B NPEIOTBPALICHUHI

1 JICUEHUH TeHETHYECKUX 3a00eBaHuii yetoBeka. CTBOJIOBBIE KIIETKU




3.6

JlomecTuKanus U ceiaeKkius. 3apoxkKaeHUe CeNIEKINU U IoMecTukauuu. Yuenue H.W.
BaBuiioBa 0 1eHTpax MPOUCXOXKJACHUS M MHOrOOOpa3usi KyJIbTYPHBIX PACTCHHIA.
Ponb cenexiyu B CO3aHUU COPTOB PACTEHUN U MOPOJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TOMOJIOTUYECKUX PSIIOB B HACIEICTBEHHOM u3MeHunBocT H.U.
BagswuiioBa, ero 3HaueHue IS CEJICKIIMOHHOM paOOoTHI.

MeToapl ceneKIMOHHONH paboTel. MCKyccTBEHHBI OTOOpP: MAacCOBBIA U
VHIWBUTyaIbHBIH. OTanel KOMOWHAIIMOHHON CEJIEKIINH. UcnriTanue
MPOU3BOAMTENEH MO MOTOMCTBY. OTOOp MO TEHOTHNY C TOMOIIBIO OIEHKHU
¢deHoTHNa TOTOMCTBA U OTOOP MO FeHOTUNY ¢ moMoItbio ananuza J{THK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CeJIEKIIMOHHON paboThl. PaanaimoHHbIi 1
XUMHUYECKUH MyTareHe3 KakK MCTOYHUK MYyTallud y KyJbTYpHBIX (opm
opraHu3MoB. Mcmnosnb3oBaHME TEHOMHOTO pEAakKTUPOBAaHUS U METOJIOB
pexoMmOuHaHTHBIX JIHK 1151 mosydeHus: ucXoqHoro MaTepuania sl CeJIeKLUU.
[Tonyuenue mnosmmiuonaoB. BHyTpuBuaoBas rulpuauzauus. bimskoponcTBeHHOeE
CKpelMBaHue, Wi HHOpuAMHT. HepoiCTBeHHOE CKpeIMBaHWEe, WM ayTOPWIWHT.
I'erepo3uc u ero npuumsbl. Vcnonb3oBanue rereposuca B cenekiuu. OTnanéHHas
ruOpunmzarms. [Ipeomonenne Oecruionust MEKBUAOBBIX THOpUAOB. JloCTHXEeHUS

CEJIEKIIMH PACTEHUI U JKUBOTHBIX

3.7

OOBeKTHI, UCHOIb3YyEMbIE B OMOTEXHOJIOT MU, — KJIETOYHBIE U TKAaHEBBIE KYJIbTYpbI,
MUKpPOOPTaHHU3MBbI, HUX XapaKTepucTuka. TpagunuoHHas  OUOTEXHOJIOTHS:
xje0orneyeHre,  MOJyYEHHE  KUCIOMOJIOYHBIX  MPOAYKTOB,  BHHOJAEIHE.
Muxkpobuonorndeckuii cuHTe3. OOBEKTH MHKPOOHOIOTHYECKUX TEXHOJIOTH.
IIpousBoncTBo Oernka, AMUHOKHCIIOT u BUTaMHHOB.VICKycCTBEHHOE
OILIOJOTBOPEHHUE. PEKOHCTPYKLMs SMIEKICTOK U KIOHUPOBAHUE >KUBOTHBIX.
Merton TpaHCIUTAHTALUHU AP KIIETOK.

XpoOMOCOMHass M Te€HHas WHXKEHepusa. VICKyCCTBEHHBIM CHHTE3 Te€Ha U
KoHcTpyupoBanue pexomOuHanTHbeix JIHK. JlocTmkeHuss M mepcreKTUBBI
XpOMOCOMHOM M TE€HHOM HHXEHepuu. MenunuHckue OUOTEXHOJIOTHH.

Hcnonp3oBanue CTBOJIOBBIX KIIETOK

Cucrema 1 MHOT000Opa3ne OpraHn4ecKoro Mupa

4.1

buonornyeckoe  pasHooOpaszue  opranusmoB.  CoBpeMeHHas  cucrema
opranndyeckoro wmwupa. [lpuHiunel knaccudukanuu opraHu3mMoB. OCHOBHBIC
CHUCTEMaTHU4ECKUE IPYIIbl OPraHU3MOB.

Oc0OEHHOCTH CTPOCHHS W KU3HEICATCTbHOCTH OJHOKJICTOYHBIX OpPraHU3MOB.
bakrtepun, apxeu, oHOKJIETOUHBIC TPUOBI, OJHOKJIETOUYHBIC BOJOPOCIH, IPyTHE
npoTUcThl. KoJoOHMaIbHbIE Opranu3Mbl. [[BUKEeHUE OHOKJIETOYHBIX OPraHU3MOB:
aME0OMIHOE, KTYTHKOBOE, PECHUYHOE. 3aIluTa Y OJHOKJIETOYHBIX OPraHU3MOB.

Pai’;)lpa)I(I/IMOCTI) Y OJHOKJICTOYHBIX OPraHU3MOB. Taxcucel




4.2

MHorokseTrounbie pacTeHusi. B3auMoCBsI3b 4acTeil MHOT'OKJIETOUHOTO OpraHu3Ma.
TxaHu, opranbl U CHUCTEMbl OPraHOB MHOI'OKJIETOYHOTO opraHusma. OpraHusm
Kak eauHoe 1enoe. TkaHu pacTeHud. Tunbl pacTUTENbHBIX TKaHEH:
oOpa3oBaTeibHas, IOKPOBHAs, TMPOBOAAIIAS, OCHOBHAas, MEXaHUYECKas.

OcobenHocTH cTpoeHus, GYHKIIUN U PACIIOTI0KEHHS TKaHel B opraHax pacTeHui

4.3

BereraTtuBHbIE U reHepaTUBHbBIEC OpraHbl pacTeHud. OyHKIIMU OpraHoB M CUCTEM
opraHoB. Kapkac pacrenuii. /[BukeHre MHOTOKJIETOYHBIX PACTEHUI: TPOU3MBI U
Hactuu. Iloryomenue BOXABI, YIVIEKUCIOIO Ta3a M MHUHEPAIBHBIX BEIIECTB
pacrenusiMu. Jlpixanue pacrenuid. Juddysus razoB yepe3 moBepxXHOCTh KIETKH.
TpaHcnopTHbIE CHCTEMBbl pacTeHMH. Belnenenue y pacreHuid. 3amura y
MHOTOKJIeTOUHbIX pacTeHuil. Kyrtukyna. CpencrBa macCMBHOW M XMMHUYECKOH
3aIuThl. DUTOHIUABL.

PaznpaxkuMocTs U perynsiuus y OpraHu3mMoB. PazIpakuMocTb U peryisuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocroBrie BeniecTBa M UX 3HaUCHUE

4.5

MHOrokjaeTouYHble  KUBOTHbIE. B3aMMOCBSI3b  4acTeii  MHOIOKJIETOYHOIO
opranu3Ma. TkaHU, OpraHbl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm kak enuHoe nenoe. I'omeocras. TkaHU )KUBOTHBIX U Y€JIOBEKA. THIIbI
KUBOTHBIX TKaHEH: sNUTEeNHalIbHAA, COEJUHUTEIbHAs, MBbIIIEYHAs, HEpBHasl.
OcobenHocTi CTpoeHHs, (GYHKIUH © pACIOiOXKEHHs TKaHell B opraHax

JKHNBOTHBIX U YCJIIOBCKA

4.6

Opransl U cUCTEMBbl OPraHOB >KMBOTHBIX. DYHKIIUH OPraHOB M CUCTEM OPTaHOB.
Omnopa Tenma opranu3moB. CKesleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyXHblii 1 BHYTpeHHMI ckeneT. CTpOEHUE W TUIBI COCUHEHUS
KOCTEH.

JIB>KeHHE MHOTOKJICTOYHBIX JKHMBOTHBIX. IluTanme kumBOTHBIX. IluTanme
MMO3BOHOYHBIX KUBOTHBIX. JlpixaHue >kuBOoTHBIX. KoxkHoe npixanue. XKabepHoe u
JIErO4YHOE JIbIXaHUE.

JIpIxaHE€ MO3BOHOYHBIX YKUBOTHBIX. DBOJIOUHOHHOE YCI0KHEHUE CTPOCHUS
JIETKUX TIO3BOHOYHBIX JKMBOTHBIX. J[pIXaTelbHas CHCTEMa 4YejJoBeKa. MexaHu3M
BEHTUJISIIIMA JIETKUX Yy MNTUI W MIEKONUTAONMX. TpaHCOOPT BEUIECTB Y
opraHu3MoB. TpaHCHoOpT BEIIECTB y >KUBOTHBIX. KpoBeHOcHas cuctema u e€
OpraHbl. KpoBenocnas CHCTEMa  TO3BOHOYHBIX  JKMBOTHBIX. Kpyru
KpOBOOOpAIICHUSI. DBOJIONMOHHBIE  YCIOXKHEHUS CTPOCHHMS KPOBEHOCHOM
CUCTEMBI NTO3BOHOYHBIX JKMBOTHBIX. BplneneHue y opranusmoB. Beinenenue y
KUBOTHBIX. COKpaTUTENbHbIE Bakyo . Opransl BeiieseHus. CBsA3b MOJIOCTHU TENa
C KPOBEHOCHOW M BBIACIUTENHLHONW CHCTEMaMH. BblaeleHne y MO3BOHOYHBIX
KUBOTHBIX. 3alldTa Yy MHOIOKJIETOYHBIX JKUBOTHBIX. [lOKpOBBHI W HX

IMPOHU3BOIAHBIC.




PaznpaxumocTs U perynsnus y opraHu3moB. Pa3apaxuMocTh y 0JTHOKJIETOUHBIX
oprauu3MoB. Takcucel. Pa3gpa)kxumMocTp M peryysiius y MHOTOKJIETOYHBIX
pacteHuil. PocToBbie BelllecTBa U UX 3HAYEHHUE.

HepBHas cucrema u peduiekTopHasl peryssiius Y MHOTOKJIETOYHBIX >KMBOTHBIX.
HepBHas cuctema u €€ oTaensl. DBOMIOIMUOHHOE YCI0XKHEHUE CTPOCHUSI HEPBHOU
CUCTEMBI Y )KMBOTHBIX.

Pa3zpaborka anroputMoB H mporpamMm sl 3QQPeKTUBHONW (PYHKIHOHAIBHOM
AHHOTALMK T€HOMOB, TPaHCKPUIITOMOB, IPOTEOMOB, MeTaboJIOMOB

MUKPOOPIraHUu3MOB, paCTeHHﬁ, JKHUBOTHBIX W YCJIOBCKA

OpI‘aHI/BM YCJIOBCKA U €ro 310POBLE

5.1

OpraHsl U CUCTEMbI OpPraHoB 4esnoBeka. OTIenbl FOJOBHOIO MO3ra MO3BOHOUHBIX
KUBOTHBIX. Pedrnexc u pednexkropnas nayra. besycioBHble U yCIOBHbBIE
peduexcsl. I'ymopanbHas peryssiuuMss M SHIOKPUHHAs CHUCTEMa >KUBOTHBIX U
yestoBeka. JKene3sl SJHIOKPUHHOM CHCTEMBI M UX TOPMOHBI. [IeficTBHE TOPMOHOB.
B3aumocBs3p HepBHOW M AHIOKpUHHOW cucteM. [‘mnoramamo-runodusapHas

cuctema. Pednekc u pedraexropnas nyra. bezycinoBHbie U yclIOBHBIE pe(IIeKCh

5.2

3ammra opraHusma oT OosiesHeil. IMMyHHas cuctema 4enoBeka. KierodHsril u
IYMOpaJbHBIH HMMYHUTET. BpokaEHHBIN, NOpuOOpeTEéHHBIN crenuuyecKuii
uMMyHuTeT. Teopust KioHaJdbHO-celeKTUBHOro ummyHutera (I1.Dpmux,
®.M.bepuer, C.ToneraBa). BocmamurenbHble OTBETHI OpPraHU3MOB. Poib

BpPOX/IEHHOTO UMMYHHUTETA B Pa3BUTHUH CUCTEMHBIX 3a00JIeBaHUil

5.3

Kposenocnast cuctema u e€ opranbl. Cepiie, KpOBEHOCHBIE COCYIbl U KpPOBb.

Kpyru kpoBoobOpamienus. Pabora cepaua u e€ perynsanus

5.4

Jpixanue yenoBeka. Juddysus razo yepe3 MOBEpXHOCTH KJIETKU. JlpIxaTenapHas
cucrtemMa 4enoBeka. JlpIxaTenbHas IOBEPXHOCTb. Perymsuus  AbIXaHUs.

JlprxatenbHbIe 00HEMBI

5.5

[TnmeBapuTenbHas cucrema uenaoBeka. OTHenbl NUIEBAPUTEIBHOIO TPAKTA.
[InmeBapuTenbHble  Keye3bl.  BHYTpUIONIOCTHOE M BHYTPHUKJIETOYHOE

MUIIEBapEHUE

5.6

ITokpoBel M ux mnpousBogHbie. Opransl BbiaeneHud. llouku. CrpoeHue u
¢dbyHkuronupoBanue HeppoHa. OunbTpanus, ceKpenuss ¥ 00paTHOE BCACBIBAHUE

KaK MEeXaHH3MbI paboThl OpraHoB BeineneHus. O0pazoBaHuEe MOYH Y YETIOBEKa

5.7

Z[BI/I)KGHI/IG YyejoBeKa: MbIlleyHas cucreMa. CKeleTHbIC MbBIIIIBI 1 HUX pa60Ta.

CrtpoeHure U TUITBI COSTUHEHUS KOCTEH

Teopus sBomronuu. Pa3Butue )x13HN Ha 3emiie

6.1

OpomounonHas  teopus Y. JlapBuna. IIpennocbulku  BO3HMKHOBEHHS

JapBUHHU3MA. Kuzup n Hay4dHas JCATCIbHOCTDb 4. JlapBI/IHa.




JIBuokymme cuibl dBomonuu BUAOB mo Y. JlapBuHy (BbICOKas MHTEHCHUBHOCTD
pPa3MHOXKEHUSI OpPraHM3MOB, HACJEICTBEHHAs W3MEHYMBOCTh, Ooprda 3a
CYIIIECTBOBAHUE, €CTECTBEHHBIN M MCKYCCTBEHHBINH OTOOD).

Odopmiaenne cuntetndeckoit teopuu sBomonuu (CTD). HeirpansHas teopus
sBomoruu. CoBpeMeHHas IBOIIOIMOHHAS OMOJIOTHS. 3HAUYEHUE DBOIIOIMOHHON

TEOpUU B OPMUPOBAHUHU €CTECTBEHHO-HAYYHON KapTHHBI MUpa

6.2

[Tonynauusa xak sjeMeHTapHas equHuNa 3Bomoluu. COBPEMEHHBIE METOIbI
OILICHKH TE€HETHMYECKOro pPa3sHOoOoOpaszus M CTPYKTYphl HOmMyssiiuid. V3meHeHue
reHooH/a TMOMYJSIIMKA KaK 3JIEMEHTApHOE »HBOJIOIHOHHOE SBJIECHHE. 3aKOH
reHeTuueckoro papHosecus J>x. Xapau, B. BaitnOepra.

OnemeHTapHble (AKTOphl (ABMXKYIIME CHJIBI) HSBOJIOUHH. MyTallmOHHBIHA
nporecc. KomOuHatuBHasg wu3MeHuUMBOCTh. [lpeii reHoB — ciryuyaiiHble
HEHaNpaBJIeHHbIE HW3MEHEHUs YacToT auened B momyisiusax. Oddekt
OCHOBATEJIS. Murpauuu. N3onsauus MOMyJIALIMM: reorpaduueckas
(mpocTpaHCTBEHHAsT), OMonoruyeckas (penpoayKTHBHAS).

EcrecTBenHbiii oT1OOp — HampaBisionmmi  ¢aktop 3Bomonuu.  DPopmbl
€CTECTBEHHOr0 OTOOpa: JABWXKYIIMH, CTAaOMIM3UPYIOIIUH, pa3pbIBAIOIIUN
(mu3pyntuBHbIi). [TomoBoit 0TOOD.

[IpucnocoOneHHOCTh ~ OpPraHu3MOB — Kak  pe3yjiabTaT  MHUKPOABOJIOLUHU.
BosnukHOBeHHe — mpucnocoOsieHuit  y  opraHusmoB.  ApomMopdoszpl U
uanoagantauuu. [Ipumepsl npucnocodsenuii y opranu3moB. OTHOCUTENBHOCTD
MIPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xkpurepum U CcTpykTypa. BugooOpazoBaHue Kak pe3yJbTaT
MuKposBomonuu. M3omsiuus — kiroueBoil ¢aktop BumooOpazoBanud. Ilytu u
CoCOo0bI BHUJ1000pa30BaHMUS: aJIonaTpUYECKOoe (reorpaduueckoe),
CUMIIATPHUUECKOE  (PKOJIOTMUECKOE),  «MTHOBEHHOE»  (IOJMILIONAN3ALINS,
rubpuauzanys). JJuTensHOCTh IBOIOIMOHHBIX MPOI[ECCOB.

MexaHu3Mbl GOpMUPOBaHUS OMOJIOTMUECKOT0 pa3HO00pa3usl.

Posib 3BOIOIIMOHHON OHMOJIOrMU B pa3pabOTKE HAyYHBIX METOJOB COXpaHEHHs
6uopaznooOpa3us. MUKPOIBOMIONHUS M KOIBOJIOIUS Mapa3HTOB U HUX XO3SEB.
Mexanu3Mbl (HOPMUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM M CITIOCOOBI OOPBHOBI

Cc HeU

6.3

MeTtoasl u3ydeHuss MakpolsBomouuu. IlaneoHTosornuecKkue MeToabl U3ydeHUus
sBomonuu. [lepexoansie GopMbl U HUITOreHETUUECKUE PSIbl OPraHU3MOB.
buoreorpaguueckue metoabl n3ydeHus sBosonnn. CpaBHeHue (Gaopsl U GayHb
MaTEepUKOB U OCTPOBOB. buoreorpapudeckue odnactu 3eminn. Buasi-sHneMuku u
PEIUKTHI.

OMOpHOIOTHYECKHE M CPAaBHUTEIBHO-MOP(OJIOTHUECKHE METOABl H3Y4YEeHUs




3BOMIIOLIMHU. ['eHeTMueckne MeXaHM3Mbl HSBOJIOLMM OHTOI€HE3a M IOSBJICHUS
SBOJIIOIIMOHHBIX ~ HOBIIECTB. [ 'OMOJOTMYHBIE W  AHAJOTUYHBIE  OPraHbL
PynumenTtapuble  opraHbl M aTaBU3Mbl.  MOJEKYISApHO-T€HETHYECKHUE,
OMOXMMHUYECKME M  MaTeMaTH4YEeCKUe  METOAbl  M3Y4YEHHUs  DBOJIIOLUU.
I'omonornynbie reHbl. COBPEMEHHBIE METONbI MOCTPOCHUS (DUIIOTECHETUYECKUX
JIEpEBbHEB.

XpOMOCOMHBIE MYTallUH U 3BOJIOLIHS T€HOMOB.

OOmme 3aKOHOMEpHOCTH (mpaBuiia) 3BomonMH. HeoOpaTUMOCTh 3BOIOIUU.

A}IaHTI/IBHaSI paauanus. HepaBHOMCpHOCTB TCMIIOB 3BOJOIINH

6.4

Hayunple runore3sl NpPOUCXOXKACHUS JKU3HM Ha 3emie. AOuoreHes u
naHcrnepmus. JloHaydHbIe IPEACTaBICHUS O 3aPOXKACHUN JKU3HU (KPEaLlnOHU3M).
['unore3a NOCTOSHHOIO CaMO3apOXKIEHUS KU3HU U €€ ONPOBEPKEHHUE OINBITAMU
®. Pemn, JI. Cnamnanumanu, JI. Ilacrepa. IlpoucxoxkneHue KU3HH U
acTpoOHOJIOTHS.

OcHOBHBIE 3Tanbl HEOpraHW4eckoi spomonuu. IlnanerapHas (reosoruueckas)
IBOMIOLMA. XHUMUYECKass »HBOMIONMS. AOUOreHHbIM CHHTE3 OpraHHMYecKHX
BemiectB u3 Heopranmdeckux. Ompitr C. Mmmiepa u I'. FOpu. OGpa3oBanue
noymMepoB n3 MoHoMmepoB. KoanepBatHas runore3a A.M. Onapuna, runoresa
nepsuyHoro OymnboHa JIk. XonaeiHa, reHetuueckas rumnoresa [. Mémnepa.
Pu6osumer (T. Yex) u rumoreza «vupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH ¥ BOSHUKHOBEHHE IPOTOKIETKH.

Hcropus 3emmn um meronbl €€ n3ydeHus. Vckomaemble OpraHMYEeCKUE OCTATKH.
I'eoxpononorust u e€ meroabl. OTHOCUTENbHAS M a0OCONIOTHAS T€OXPOHOJOTHSL.
I"'eoxpoHonOruuecKkas 1Kasa: 30HbI, Ipbl, IEPHOABI, STOXH.

HavanbHble 3Tamel opranndeckor »Bosonuu. [losBieHre U BOIIOLHS MEPBBIX
KJIETOK. OBoJioLMA Merabonu3ma. BoO3HUKHOBEHME TIEpBBIX 3KOCHCTEM.
CoBpeMeHHble MUKpOOHbIE OMOIUIEHKH KaK aHaJIOT MEpPBBIX Ha 3eMile COOOIIECTB.
CrpomaTonuTsl. [IpokaproThl U 3YKapuOTHI.

[Tpoucxoxaenue sykapuoT (CUMOMOreHe3). DBOJIIOLUOHHOE IMPOMCXO0XKIECHUE
BUpycoB. [IpoucxokaeHne MHOIOKIETOYHbIX OpraHu3MoB. Bo3HUKHOBeHUE
OCHOBHBIX I'PYIIII MHOI'OKJIETOUYHBIX OPIraHU3MOB.

OCHOBHBIE 3Tanbl 3BOJIIOLUHU BBICIIMX pacTeHUH. OCHOBHBIE apoMOPQO3bI
pacteHuil. Bpixoj pacteHuil Ha cymy. llosBieHHe CIOPOBBIX pacTEeHUN U
3apoeBaHue MMM cymu. CemeHHble pacTeHHs. [IpoMcxoXkaeHHe LBETKOBBIX
pacTeHHil.

OcHOBHBIE 3Talbl HBOJIOLUM KUBOTHOrO Mupa. OcHOBHBIE apoMOp(o3bl
KUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSBJIEHUE COBPEMEHHBIX
tunos. IlepBbie xopaoBbIe )KUBOTHBIE. JKH3HB B BOZIE. DBOIIOIMS MO3BOHOYHBIX.

[Tpoucxoxnenue amdpuodbuii u pentuimid. [IpoucxoxaeHne MICKOMUTAIOIUX H




ntul. [lpuHnun kmoudeBoro apomopdosza. OcBoeHHEe O€CO3BOHOYHBIMU U
MM03BOHOYHBIMHU KUBOTHBIMH CYIIH.

PazBuTHe xu3HM Ha 3emJie 1Mo dpaM U MEPUOAaM: apXeid, MPOTEPO30i, MaIeO30M,
Me3030i, KaiiHo30#. OOmas XapakTepucThKa KIUMaTa W TI'e0JIOIMYEeCKUX
nporieccoB. [TosiBeHre U paciBeT XapaKTEPHBIX OPraHU3MOB. YTIe00pa3oBaHue:
€ro yCJIOBUS U BIMSIHHE Ha Ta30BbIi COCTaB aTMOC(]EpHI.

MaccoBble BBIMHUPAHUSI — 3KOJIOTMYECKHE KPHU3HUChl Tpouuioro. I[lpuuunnHbl U
CJIEJICTBUSI MAaCCOBBIX BhIMUpaHUM. COBPEMEHHBIA KOJOTHYECKUN KPHU3HC, €ro

0COOEHHOCTH

6.5

Paznensr u 3amaum aHTpomosnorud. Meronsl aHTponosniornd. CTaHOBJIEHUE
IIPEACTaBICHUN O IPOUCXOXKACHNN YyenoBeka. COBpEMEHHbIE HayUHbIE TEOPUH.
CxoncTBO uesnoBeKa C KUBOTHBIMU. CHCTEMaTHYECKOE IOJ0KEHHE YEIOBEKaA.
CBunerenbcTBa  CXOACTBA  4YEJIOBEKA  C  JKUBOTHBIMU:  CPaBHUTEIIBHO-
MOpdoJIOTHUECKHE, AMOPHOJIOTHY ECKHE, (hbU3H0IIOr0-OMOXUMHUYECKHE,
nosefeH4Yeckre. OTaMuns YeloBeKa OT )KUBOTHBIX. IIpAMOX0XkIeHNEe U KOMIUIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOW CUTHAJIbHOU
CHCTEMBI.

JBuokymme cuibl ((QakTophl) aHTPONOreHe3a: OMOJIOTMYECKHE, COLUalIbHbIC.
CooTHoleHne OMOJIOTMYECKUX U COLMAIbHBIX (PAKTOPOB B aHTPOIIOTE€HE3E.
OCHOBHBIE CTaIMM aHTPONOreHe3a. ABCTPAJIONUTEKH — IBYHOI'ME IIPEIKH JIFOIEH.
UYemoBek  yMelnblif, IepBbl€ HW3rOTOBJIEHHMS  opyauid  Tpyaa. Yernosek
MPSIMOXOSIIMA W TIEPBBIM BBIXOJ JIOJeW 3a mpeaensl Adpuxu. YemoBek
reiifenbOeprckuii — oOLIMII MpedoK HeaHJAepTaJbCKOro 4ejaoBeKa M ueJoBeKa
pasyMHoOro. YenoBexk HeaHAEPTAIbCKUM KaK BHUJ JIOACH XOJOJHOIO KIHMMaTa.
UYenmoBek pa3syMHBII COBPEMEHHOIO THIIA, JICHHCOBCKUN YEIOBEK, OCBOCHHE
KOHTUHEHTOB 3a npeaenaMu Adpuxu.

OBOJIIOLIMSI  COBPEMEHHOIO 4YeJoBeKa. EcTecTBeHHBI OTOOp B IMOMYJIALHUAX
yenoBeka. MyTranuoHHbIM nporecc M noaumopdusM. [lomynsiuoHHbIE BOJHBI,
npeii¢ reHoB, Mmurpanus U «3(pQPexT ocHoOBaTENA» B MOMYJBILIUIX COBPEMEHHOTO
YEII0BEKA.

Yenoseueckue pacel. [loHdatne o pace. bonbumme pacbl: €BpONEOMIHAs
(eBpasmiickasi), aBcCTpajo-HerpoujHas  (dKBaTOpHaibHas), MOHTOJIOUIHAS
(asmaTcko-aMepuKaHCKas). BpeMsi U myTu paccesneHus 4elnoBeKa IO IUIAHETE.
EnvHcTtBO  uenoBeueckux pac. HayyHas  HeECOCTOATENBHOCTh — pacu3Ma.
ITprcnocoOeHHOCTh 4YeoBEKa K Pa3HbIM YCJIOBHUSAM OKPYKAIOIIEH Cpenbl.
Bnusaue reorpaduueckoi cpenbl M apeidida TEHOB Ha MOPQOJOTUI0 U

($bU3M0IIOTHIO YelIoBEKa

DKOCUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTH




7.1

Pa3znensl u 3agaum sxoaorun. CBsi3b 3KOJIOTUHU C JPYTUMHU HAyKaMHu.
Metonbl 3kosioruu. IlojeBbie HaOMOAEHUSA. ODKCHEPUMEHTHI B  IKOJOTHU:
NpUpoAHbIE W JabopaTopHbie. MojaenupoBaHHe B OKOJIOTMU. MOHHTOPHHT

OKpYKarloIlel cpebl: JTOKaIbHBIA, PETrMOHATBHBIA U I'JI00aIbHBIH

7.2

Okonoruueckue (GakTopbl U 3aKOHOMEpHOCTH ux jaeictBus. Knaccuduxanus
HKOJIOTUYECKUX (aKTOpoB: abMOTHUECKHE, OMOTHYECKHE, AaHTPOIOIrCHHBIE.
OOmme 3aKOHOMEPHOCTH JEWCTBHSA OIKOJIOTHYECKUX (akTopoB. IIpaBuio
muHumyma (K. Ilnpenrens, FO. JIn6ux). TosepaHTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPIaHU3MBI.

Abuotnyeckue ¢akTopsl. CBET Kak 3KoJoruyeckuii ¢axrop. JlelictBre pasHbIX
YY4aCTKOB COJIHEYHOI'O CIIEKTpa Ha OpPraHU3Mbl. OKOJOTMYECKHE TIPYIIIbI
pacTeHUH U KUBOTHBIX 110 OTHOIIEHMIO K cBeTy. CurHanbHas pojib CBETA.
DoTONEePUOTU3M.

Temmnepatypa Kkak dkojoruueckwii ¢dakrtop. JleiictBue Temmeparypsl Ha
opranu3Msbl. [1oMKunoTEpMHBIE 1 TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BrnaxxHocte kak 3kojorudeckuii  gakrtop. I[IpucnocoOneHHMs pacTeHUH K
nojJep)kaHuto BogHoro Oananca. Knaccudukamms pacTeHU MO OTHOIIEHUIO K
Bojie. [Ipucroco0aeHus )KUBOTHBIX K U3MEHEHUIO BOJTHOT'O PEXKHUMA.

Cpenbl 0OOMTaHMS OpraHU3MOB: BOJHAas, Ha3e€MHO-BO3JYIIHAs, IOYBEHHAs,
riyOMHHAs  TOJNOYBEHHAs, BHyTpuopraHuzMeHHas. DU3HKO-XHUMHYECKUE
0CcOOEGHHOCTH cpefi obutaHus opraHuzMoB. llpucmocoOieHus OopraHU3MOB K
KHU3HU B pa3HbIX Cpeaax.

buonornueckue putMbl. BHemHue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOAUYHbBIE
put™bl. IIprucnoco0ieHHOCTh OpPraHM3MOB K CE30HHBIM H3MEHEHUSM YCIIOBUM
JKU3HU.

Kusnennbie popmbl opranusmoB. Ilonstue o xuzHeHHOU (opme. XKuzHeHHbIE
(GopMBI pacTeHM: N1€peBbs, KYCTapHUKH, KYCTapHUYKH, MHOI'OJIETHUE TPaBbI,
oJiHOJIeTHUE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: THIPOOMOHTHI, F€OOMOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOCHUS U 00pasa KU3HHU.

buotnueckue ¢axTopel. Buapl OMOTHYECKUX B3aMMOACHCTBHIA: KOHKYPEHIIHS,
XHUITHUYECTBO, cuMOM03 u ero Qgopmsl. [lapasutusm, koomnepauus, MyTyaausMm,
KOMMEHCAJIU3M (KBapTUPAHTCTBO, HaxJIeOHUYECTBO). Herpoduueckue
B3auMojercTBus  (Tommueckue, (opuueckue, Qadpuyeckue). 3HaUCHHUE
OMOTUYECKUX B3aUMOACHCTBUNA i1 CYIIECTBOBAHMS OPraHU3MOB B Cpele

obutanus. [IpyHIUIT KOHKYPEHTHOTO U CKIIIOYEHUS

7.3

DKOJIOTMYECKUE XapakTepucTuku nonynauuu. [lonynauusa xak Ouosioruueckas

cucrema. Poib HEOTHOPOAHOCTH cpelbl, pru3nyecKkux 0apbepoB U 0COOCHHOCTEMH




OWoJ0ruy BUJIOB B (DOPMHUPOBAHWUU MPOCTPAHCTBEHHON CTPYKTYPBI TOITYJISIIHIA.
OcHOBHbBIE MOKa3aTeIM MOMYJSIIIUW: YHUCICHHOCTh, IJIOTHOCTh, BO3pAacTHAas H
MoJioBasi CTPYKTypa, pPOXKIAEMOCTb, MPUPOCT, TEMIl POCTa, CMEPTHOCTD,
MHUTpaLusl.

DKojoruyeckas CTpykTypa mnomyisiuuu. OLeHKa YHCICHHOCTH MOMYJISIIHH.
JIlnHamuKa nonyJsiMM U €€ peryssuus. bUHOTHYECKH MOTEHUHA MOMYJISALUY.
MopenupoBanue JUHAMUKH nonyiasnuu. KpuBble pocTta  YUCIEHHOCTH
nonysiuu. KpuBble BbDKMBaHUMSA. Perynsinus 4MCIEHHOCTH MOMYJAIMN: POJib
(akTOpoB, 3aBUCAIIUX M HE 3aBUCAINIUX OT TUJIOTHOCTH. OKOJIOTHYECKUE
crpateruu BuoB (r- u K-crparerun).

[TonsiTre 00 AKOTOrMYECKOM HUIlIEe Buaa. Mecroobutanue. MHOroMepHasi MOJIelb
skosnorndeckod Humm Jk.M. XatunHcona. Pa3zmepbl 3KOIOrHYECKOW HUIIU.
[ToreHunanbHas U peajr30BaHHAS HULIM.

Bun xak cucrema nomynAnMii. Apeansl BUAOB. BuIbl M UX JKU3HEHHBIE
CTpaTerud.  3aKOHOMEPHOCTH  NOBEIEHHWS W MHUTpPaUUil  >KMBOTHBIX.

brnonornueckne nHBa3UH TYy>KEPOAHBIX BUIOB

7.4

CoobmiectBa opraHu3MoB. buoneHo3 u ero crTpyktypa. CBA3u MEXIy
Oopranm3MamMu B OwuoImeHo3e. OJKocucTeMa Kak OTKpbiTas cucrema (A.JDx.
Tencnu). dyHKIMOHANBHBIE OJOKHM OPraHU3MOB B JKOCHCTEME: IMPOIYIECHTHI,
KOHCYMEHTHI, penyleHTol. Tpoduueckne ypoBHH. Tpoduueckue mernu u ceru.
Abuornueckue Ooku 3xocucteM. [1ouBbl M Wbl B 3KocucTeMax. Kpyrosopor
BEILIECTB M MTOTOK SHEPIUU B SKOCHUCTEME.

OcHOBHBIE TIOKa3aTeNu 3KOocucTeMbl. bruomacca u mpogykuus. DKOJOTHYECKUE
MUpaMUIbl YUCET, OMOMACChl U JHEPTUH.

HamnpaBneHnHble 3aKOHOMEpHBIE CMEHBI COOOIECTB — cCykileccud. llepBuuHbie U
BTOPUYHBIE CYKLUECCMH W WX [PUYUHBL. AHTPOIIOI€HHbIE BO3JCHCTBHS Ha
cykueccuu. KimmmakcHoe cooOmectBo. buopasnoobpasue u moiaHoTa KpyroBopoTa
BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[Ipuponnubie 3KOCUCTEMBI. AHTPONOTrEHHBIE JKOCHUCTEMBI. ATPOIKOCHUCTEMA.
Arponenos. Pazinuus Mexay aHTpONOr€HHBIMU U IPUPOJIHBIMU IKOCUCTEMAMU.
Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢uopa u
¢dayna. CuHaHTponM3aIus ropockoi ¢ayHsl. buonornyeckoe u X03siiCTBEHHOE
3HaYEHHE arpodKOCUCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (hopMUpOBaHUS
OCHOBHBIX B3aUMOJIEMCTBUI OPraHU3MOB B IKOCUCTEMAX.

IIepeHoc 3HEprum M BEHIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMAMHU.Y CTOMYMBOCTD
OpraHMW3MOB, TMOMYJAIIMA ¢ OSKOCHUCTEM B YCIOBHSX €CTECTBEHHBIX H

AHTPOMNOT€HHBIX BO3/1EHCTBUI

7.5

buocpepa — oOmennanerapuass oOonouka 3eMiH, TJ€ CYLIECTBYET WIH




cyliecTBoBaja >ku3Hb. Yuenue B.M. Bepnaackoro o Ouocdepe. Ob6nactu
ounocdepsrl u e€ coctas. XKuBoe BemecTBo Onocdepsl u ero GyHKINH.
3aKoHOMEpHOCTH cyllecTBoBaHHs Ouocdepbl. OcobeHHOCTH Ouocdepbl Kak
rio0anbHOM  JKocucTeMbl. J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB U OHOr€OXMMHUYECKHE IUKIBI (yrieponua, asoTa).
PutmMudHOCTS sIBIeHUI B Onocdepe.

3onansHOCTh Ouochepsl. [lonsTne o 6mome. OCHOBHBIE OMOMBI CyIIW: TYHJpAa,
XBOWHBIC Jieca, CMEIIAHHBIC M IIUPOKOJIMCTBEHHBIC Jieca, CTEMH, CaBaHHBI,
MYCTBIHU, TPOIMUYECKUE Jieca, BBICOKOTOphs. KiMMaT, pacTHUTEIbHBIN |
KUBOTHBIA MUP OHOMOB CYIIIH.

CrtpykTypa U (QyHKIUS KHUBBIX CHCTEM, OIIEHKa HX PECYpPCHOro MOTEHLHala U

ounochepHbIx QyHKIUH

7.6

DKoJoruyecKkue Kpu3uchl U UX MpUYUHBL. Bo3neiicTBue uenaoBeka Ha Guocdepy.
3arpsi3HeHHe BO3IYIIHOM cpenbl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOAHOW CPEIbI.
OxpaHa BOJHBIX pecypcoB. Pazpymienune nouBsl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue kiaumara.

AHTpOIIOreHHOE BO3JEHCTBUE Ha PACTUTENbHBIM M KUBOTHBIA Mup. OxpaHa
PaCTUTENBHOTO W XKMBOTHOrO Mupa. OCHOBHBIE MPUHIUIBI OXPAaHBI MPUPOJIBL.
Kpacubie xnuru. Ocobo oxpansembie mnpupoansie Ttepputopuu (OOIIT).
borannueckue caabl U 300JI0TMYECKHUE MTAPKHU.

OCHOBHBIC TPHUHIIMIBI YCTOWYMBOTO PA3BUTHUS UYEIOBEUECTBA M TPHUPOIHI.
PanmonanbHOE  MPUPOAOINONB30BAHME M COXpaHEHHE  OMOJIOTMYECKOro

pa3zHooOpa3zus 3eMiu




YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIAA YYHEHUKA

* buonorus. buonornueckue cuctemsl U poriecchl; 10 Kiacce. yriryoeHHoe
ooyuenue TepemoB A.B., IlerpocoBa P.A. OO6miecTBo ¢ orpaHMUYeHHOM
oTBeTCTBEHHOCTHIO « MOl MHEMO3MHA»

* buonorus. buonornueckue cucTeMbl U mipotiecchl; 10 kiace. yriryoJieHHOe

ooyuenne. Tepemon A.B., [lerpocoBa P.A. O01iecTBO ¢ orpaHu4eHHON

oTBeTCTBEHHOCTHI0 « MOl MHEMO3HA»

METOINYECKHUE MATEPHUAJIBI J1JI51 YUUTEJIA

1. Poccuiickas anekTpoHHas 1mkona. buonorus. 11 xmacc https://resh.edu.ru/
2. UnTepHet ypok. buonorus

3. ®okchopa. YuebHuk. buonorus

4. EnunHoe coaepskanue oduiero oopazoBanus. buosorus

https://edsoo.ru/Predmet_Biologiya.

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET

1. Enunoe okHO gocTymia Kk uH(popMalMoHHBIM pecypcam. buonorus
http://window.edu.ru/catalog/?p_rub
2. Enunas koyuiekuus u@poBbIX 00pa30BaTeIbHBIX PECYPCOB
http://school-collection.edu.ru/

3. OTkphIThI 6aHK TecTOBBIX 3amanuii @UIIN. buonorus



http://os.fipi.ru/tasks/6/a

4. Iludposoii 06pazoBaTeNbHbINA pecypc « BHOTEXHOTOTUsD)
http://schoolcollection.edu.ru/catalog/rubr/1f5aaedb-b05d-4d1d-afc8-
e247f48d3eb0/118918/?

5. Hudposoii obpazoBarenbHblil pecypc « buoxumusn
http://schoolcollection.edu.ru/catalog/rubr/947bea92-5a16-b954-69e0-
8b9cceeda3e5/

6. Iludporoii o6pazoBarenbHbIN pecypc «JlecsaTs cTynenei
OMOMOJIEKYJISIPHON TPaMOTHOCTH
http://schoolcollection.edu.ru/catalog/rubr/6fd30000-08e5-11dc-8314-
0800200c9a66/93255/?

7. LHudpopoii o6pa3zoBaresibHbIN pecypc «cTopust HaydHOTO
OKCIICPUMCHTA»

http://schoolcollection.edu.ru/catalog/rubr/cd285
216-eb96-a7b2-0127-01c6aldb4b31/114723/?

8. Iludposoit 06pazoBaTebHBINA pecypc «IBOTIOIUOHHAS
nabopaTopus»

http://schoolcollection.edu.ru/catalog/rubr/2f2df4

fb-6240-4c42-b476-1bf13538b678/
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