MYHUUWTMAJTIBHOE ABTOHOMHOE
OBLLEOBPA3OBATEJIbHOE YUYPEXOEHWE
F[OPOOA HOBOCUBUPCKA

LEHTP OBPA3SOBAHUA N2 82

«PA3BUTUE»

Buinucka uz OOII COO, ymeepaotcoénnotl
npuxazom oupexkmopa om 01.09.2023 2. Ne3,
C UBMEHEHUSMU, HECEHHBIMU NPUKAZOM OUPEKmopa
om 26.08.2026 Ne 67 - 00

PABOYAS IPOTPAMMA
(ID 1064570)

yueOHoro npeamera «buosiorus. Yriy0eHHbIH YPOBEHb)

s ooygarommxest 10 —11 kiaccos

r HoBocubupck 2026



MO CHUTEJIBHASA 3AIINCKA

[Iporpamma mo ydueO6HOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oluiero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe DeaepaabHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeamera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YuaeOuslii npeamer «buonorus» yray6nénnoro ypoBHsa uszydenus (10-11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHou oOnactu «EcrecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusMm PIOC COO mnpoduiibHbIE
y4eOHbIE TPEIMETHI, U3ydyaeMble Ha YriyOJEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepenpanii  oOy4eHUsT Ha YpOBHE CpeAaHero ooOmero oOpa3oBaHUS W
MPU3BAaHbl O0ECIEUUTh MPEEMCTBEHHOCTh MEXJIy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodhecCHOHANTBHBIM U BBICIIUM OoOpa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX MPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIlIeHHE O00pa3oBaTEIbHbBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/1a4, CBSI3aHHBIX C MpodopUeHTaIUeld OO0ydYaroUUXCsi U CTUMYJIMPOBAHUEM
WHTEpeca K KOHKPETHOM 00JacTW HAy4YHOrO 3HAHUS, CBSI3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, YKOJIOTUEU, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydeObnomy mpeamety "buomorus" naér mpeacraBieHHE O
Heau M 3aJayax M3ydyeHus ydyeOHoro mpenmera «buonorus» Ha yriayOnéHHOM
YpOBHE, omnpeaessieT o0si3aTesibHOe (MHBApUAHTHOE) MIPEAMETHOE COAepKaHue, ero
CTPYKTYPHUpPOBAaHME TIO pa3jieliaM M TeMaM, paclpelesieHhe Mo Kjaccawm,
PEKOMEHIyeT TMOCIeA0BaTeIbHOCTh M3YyYEHUS YYEOHOro marepuaiia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tpollecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
pea30BaH NPUHIUII MPEEMCTBEHHOCTH C HM3y4YeHHEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  00miero oOpa3oBaHusi, Oyiaromaps 4YeMy IPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCJEAYIONMIEe pa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OpPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, TPEACTaBICHUNA O 370pOBOM oOpasze KU3HHM, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKalolled mnpupoaHou cpeae. B
nmporpaMme Mo OMOJIOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peamuzanuu  TpedoBanuit DPIOC COO Kk MIAHUPYEMBIM
JUYHOCTHBIM, METAlpPeAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOydYeHHS U B
(GbOpMHpPOBaHUM OCHOBHBIX BHJIOB Y4€OHO-TIO3HABATEIbHOW JESTENIbHOCTH,
OOy4JaromMXcsi MO OCBOCHHIO COJEPKAHUS OMOJOTWYECKOTO O0Opa3oBaHHUS Ha
YpOBHE cpeaHero ol1iero oopa3oBaHus.

VYueOnsbiii npeamet «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OuoJIoTMYecKoe O00pa3oBaHUME B IIKOJE U OpPUEHTHPOBAH Ha



paciuipeHie U yriayOJieHHe 3HaHWi OOYyYaromIMXCs O KUBOW MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OMOJIOTHMH, SMOPUOJIOTUM U OWOJIOTUM Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha YriayOJIeHHOM YpPOBHE
OPUEHTHUPOBAHO Ha MOATOTOBKY OOYYaIOIMUXCA K MOCIHEAYIOIMIEMY IOIYyYEHUIO
Ouosiorn4eckoro  oOpa3oBaHUsT B  By3aX M OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopa3zoBanusi. OCHOBY €ro COAEPKaHUS COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TPU  H3YYEHUH  OOyYaIOIIMMUCS
COOTBETCTBYIOIIUX CHCTEMAaTHYECKUX Pa3/eioB OMOJIOTMM HA YPOBHE OCHOBHOTO
obmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJYy4YarOT pa3BuTHE. Tak,
paclIMpeHbl U YIUIyOJeHbl OWOJOTrMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpu0ax, OakTepHsiX, OpraHuU3ME 4YeJIOBEeKa, OOIIMX 3aKOHOMEPHOCTAX IKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI IS MOCIEAYIOIIETO
BbIOOpa mnpodeccun. Bo3MokHa Takke HMHTErpanusi OMOJOTMYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAaHUSAMH, MOJYYEHHBIMU OOYYAIOIIUMHUCS TPH H3YYECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CrpykTypa mnporpamMmbl 1o ydyeOHOMYy mnpenmery "buosorus" oTpaxkaer
CUCTEMHO-YPOBHEBBIH U 53BOJIOLUUOHHBINM MOAXOABl K HW3YYEHHIO OHOJIOTHH.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbBIE JJISl )KUBBIX
CUCTEM Pa3HOT0 YPOBHS OpTraHU3ALMH, BOJIOLMH OPraHUYEeCKOro Myupa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpasus IuiaHeTtol. Tak, B 10 Kkiacce
U3y4aloTCsl OCHOBBI MOJIEKYJSIPHOM M KJIETOYHON OWOJIIOrMH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETHUKU M CEJIEKUUH, OMOTEXHOJOTMU U CHUHTETHUYECKOM
OMOJIOTMHU, AKTyalIM3UPYIOTCS 3HAHMS OOy4yarolMUXcs MO OOTaHUKE, 300JI0THH,
anaromuu, (Qusnonorun yenoBeka. B 11 kmacce wu3ydarOTCs SBOJIOIMOHHOE
y4eHHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buornorus» mpu3zBaH  00€CIEUUTh  OCBOEHHUE
OOy4aroIIMMUCSE OMOJIOTUYECKUX TEOPUN U 3aKOHOB, UJI€W, TPUHIIUIIOB U MTPaBUJI,
JIeXKaIUX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOT000pa3MM M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, IOMYJISIHH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIIUXCS HAYYHBIX JOCTHXKEHHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJAEpKaHUS HHTepeca OOydaromuxcsd K OHOJIOTMH Hapsiay co
3HAYUTEIBLHBIM 00BEMOM TEOPETUUYECKOI0 MaTepuaa B COJEPKaHUU MPOrpPaMMbI
no OWOJIOTHH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBJICHHS M PAa3BUTHS
TOM uiau MHOW oOjacTh OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
yU€HBIX B PELICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb u3yuenust yueOHoro npenmera «buonorus» Ha yriyOnéHHOM ypOBHE —
OBIIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON 00sacTu
npo(heCCUOHATIBHOM JAESITENbHOCTH, CBSI3aHHOM C Ouoyiorned, Wi K BbIOODPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTHYECKOTO 00pa30BaHusI.

JlocTikeHne 1enu u3ydeHus ydyeOHoro nmnpeamera «buosorus» Ha
yIi1yOlEHHOM YPOBHE 00€CTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHUE O00YYAIOIIMMHUCA CUCTEMBI OMOJIOTHUYECKUX 3HAHUN: 00 OCHOBHBIX
OMOJIOTMUECKUX TEOPHSIX, KOHUENIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHUPA; O
CTPOCHUHM, MHOTO00pa3ud U OCOOCHHOCTSAX OHOJIOTHYECKUX CHCTEM (KJIETKa,
OpraHu3M, MONyJsALus, BU, OMOreoneHos3, onocepa); 0 BbIIAIOLIUXCS OTKPHITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUY;

O3HAKOMJIEHUE OOy4YaloIMXCd C METOJAMH IIO3HAHMS JKUBOW MPHUPOIBL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISIpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMU U OWOJIOTMM pa3BUTHUS, TEHETHUKUA U
CEeJIEKIIMM, OWOTEXHOJOTMM U CHUHTETHYECKOW OWOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUH);  METOJaMU  CaMOCTOSITEJIBHOTO  MPOBEAEHUS  OMOJOTMYECKHX
UCCeNoBaHUM B JjabopaTtopum M B mpupoje (HaOmoaeHue, H3MEepeHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBlaZicHuEe OOy4YalolUMUCS YMEHHUSIMU: CAMOCTOATEIbHO  HaXOJHWTh,
aHaJIM3UPOBaTh M HCIIOJIb30BATh OMOJIOIMUYECKYI0 HH(QOPMAIMIO; TOJIb30BAThCS
OMOJIOTUYECKONH TEPMUHOJIOTHEH M CHUMBOJIMKOM; YCTAaHABIIMBATh CBSI3b MEXKIY
pa3BUTHEM OHMOJIOTUM M  COLMAIBHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npoOjemMaMu 4YeOBEYECTBA; OLICHUBATh IOCIEACTBUS CBOEH NEATEIbHOCTH 10
OTHOILIEHUIO K OKpY)KaroIleW NpUPOAHON cpene, COOCTBEHHOMY 3/10POBBIO H
3I0POBBIO0  OKPYXKAIOIIUX  JIIOACH; OOOCHOBBIBATH H  COONIOAATH  MEPHI
npo@uIIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBUiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacCHOCTH COOCTBEHHOW >KM3HENEATEIbHOCTH B YPE3BBIYANMHBIX
CUTyallUsIX ~MPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIIUXCS MHTEIJIEKTYabHBIX M TBOPUECKUX CIIOCOOHOCTEH
B IMpoOIleCCE€ 3HAKOMCTBA C BBIJIAIOMIMMUCS OTKPBITUSAMH M COBPEMEHHBIMHU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaEMbIMH €10 MpoOjaeMamMH, METOIO0JOTruei
OMOJOrNYECKOTO UCCJIEI0BAHMS, IIPOBEICHHUS AKCNEPUMEHTAIIbHBIX
UCCIIEIOBaHMM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJACTUPOBAHUS OMOIOTHYECKUX
O0OBEKTOB U MPOLIECCOB;



BOCIIUTAHUE y 00YJarONUXCsl IICHHOCTHOTO OTHOIICHHSI K )KUBOW TIPHUPOJIE B
IIEJIOM M K OTJICTBHBIM €€ 00BbEKTaM U SIBJICHUSM; (OPMHUPOBAHUE IKOJIOTUUECKOH,
TEHETUYECKOM TPaMOTHOCTH, OOIIEH KyJIbTyphbl TIOBEIACHUS B MPHUPOJE;
MHTErPallii €CTECTBEHHO-HAYYHbIX 3HAHUN;

npuoOpeTeHrue  OOy4YarOMIMMHUCS  KOMIIETEHTHOCTH B PallMOHAJIBLHOM
MIPUPOOIIOIL30BaHNN (COOJIO/ICHNE TIPAaBWJI TOBEICHUS B TPHUPOJIE, OXPAHBI
BUJIOB, DKOCUCTEM, Onocheprl), COXpaHEHUU COOCTBEHHOTO 3JI0POBBS U 3/I0OPOBbSI
OKpYXXaloIUX  Jrojied  (coOmromeHuss Mep nporiakTuku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH JKU3HENEATENbHOCTH B YPE3BBIUAMHBIX CUTYaIUsAX
OPUPOAHOTO M  TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  HCIOJb30BaHUS
OMOJOTMYECKUX 3HAHUI U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHWe€  YCIOBMM Uil  OCO3HAHHOTO  BbIOOpa  00yYarolMMUCH
WHIUBU Ty aJIbHON oOpa3oBaTenbHOI TPaeKTOPHUH, CHOCOOCTBYIOLIEH
nocJenyronemMy npo(ecCHOHaTbHOMY CaMOOIPEACICHUIO, B COOTBETCTBUU C
WHIUBUTyAIbHBIMUA HHTEPECAMH U IIOTPEOHOCTSAMHU PETHOHA.

OO0111ee YMCI0 YacoB, OTBEICHHBIX Ha M3y4YEeHHE OHMOJIOTMU Ha YIIIyOJIEeHHOM
YPOBHE CpeIHETo 001mero oopasoBanus, coctaisier 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Heneno), B 11 kimacce — 102 yaca (3 yaca B Hezelo).

OT60p opraHu3arMoOHHBIX (OPM, METOJOB U CPEJICTB OOyUCHHS OHOJIOTHU
OCYIIECTBIISETCS ¢ YYETOM CHEIU(UKU ero COJASp KaHWs W HAINpaBJICHHOCTH Ha
MPOJIOJDKEHNE  OMOJIOTHYECKOTO0 00pa3oBaHMsI B OpTraHM3AIUSAX  CPEIHETO
po¢heCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

O0s13aTeIBbHBIM YCIIOBUEM MPU O0YYCHUH OMOJIOTHH Ha YIITyOJEHHOM YPOBHE
SBJIIETCSI TIPOBENICHUE JTA0OPATOPHBIX M TpakTU4Yeckux padot. Takxke ydactue
OOyYaroIMXCcs B BBIMOJTHCHUH TMPOSKTHBIX M YUCOHO-HCCIICIOBATEIBLCKUX PaldoT,
TEMaTHKa KOTOPBIX ONPEACIAETCS yYHUTEJIEeM Ha OCHOBE  HMCIOIIMXCS
MaTepHaTbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUM.



COILEPKXAHUE OBYYEHUAA
10 KITACC

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

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHast OuoJiorusi — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHS
Ouosiornu.  buonornueckue HaykKM W U3y4yaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIE, TMPUKIAIHBIE KM TOUCKOBBIE HAy4YHBIC WCCICIOBAHUS B
OHOJIOTHH.

3HadeHune OuoJoruv B (POPMUPOBAHUU COBPEMEHHOM €CTEeCTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccun, cBszanHbie ¢ Ouonoruei. 3HaueHHE OMOJIOTUU B
MIPAKTUYECKON JEATCIIBHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JlemoHcTpanuu

[Toptpetsl: Apuctorens, Teodpacrt, K. Jluaneit, XK. b. Jlamapk, Y. JapBuHs,
VY. TI'apgeit, I'. Menaens, B. U. Bepuaackuii, W. I1. ITaBnos, U. . Meunuxkos, H.
. Basunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubl U cxembl: «CBSI3b OMOJIOTMM C JPYrUMU Haykammuy, «Cucrema
OMOJOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbI U UX U3Yy4YeHHUE

JKuBble cuUCTEMBl Kak MpeaMerT u3ydyeHus Ouonoruu. CBOMCTBA >KHMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOKHOCTh M YIOPSAIOYEHHOCTb CTPYKTYpPBI, OTKPBITOCTh, CaMOOpPTraHU3aLus,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJISPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOH, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OuochepHswiil. Ilporecchl, TPOUCXOIAIINE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >XKMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepun. Hayku, n3yyaroiire >kMBbl€ CUCTEMBI HA Pa3HBIX YPOBHIX OpraHU3ALNU.

N3yueHne XKuUBBIX cucTeM. Meroasl Ouosiorudeckord Hayku. HaGmronmeHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3aIM, MeTaaHanu3. [lonaTue o 3aBUCUMON U
He3aBUCHUMOM TniepeMeHHOU. [IlnaHupoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnoresa. Ilonarue BbIOOpKH U €€ TOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux maHHbIX. OIlIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ynbraroB. [IpUunMHBI HCKaXXEHUs PE3yJIbTAaTOB JKcnepuMmeHTa. [loHsAThe
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmupt u cxembl: «OCHOBHBIE TpPH3HAKU KHU3HUY, «buomornyeckue
cucteMbl», «CBOHCTBa KUBOM MaTepum», «YPOBHU OpraHU3alUUd KUBOUI
npupoas», «CTpoeHHe MKUBOTHOM KIETKH», «TKaHM MKUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
W3YUYEHHUS )KUBOU ITPUPOJIBI».

O6opynoBanue:  ynabopaTopHoe  OOOpydOBaHHME  JJisi  MOPOBEACHUS
HaOII0/ICHU, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpH
W3YUYEHHUH JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AUMHUIA KuBoro. Mcropus
OTKpbITUs KiIeTKH. Pabotel P. I'yka, A. Jleenryka. Knerounas teopus (T. [lIBanH,
M. Ilineitnen, P. BupxoB). OCHOBHBIE IOJOXKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUHU.

MeTtoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMU:  MHKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodopes, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNIbHOE
HEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢urcuposannvix
Ka1emox. DIEKTpOHHass MUKpockonus. Kongokanvnas muxpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMoHCTpauumn

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOID»,
«HcTopus pa3BUTUSA METOJO0B MUKPOCKOIIUIY.

OOopynoBaHue: CBETOBOM MHMKPOCKON, MHKPOINpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckass padora «M3yueHne METONOB KJIETOYHON OMOIOTHU
(xpomartorpadusi, snexrpodopes, auddepeHmaTbHoe IEeHTPUGYTUPOBAHUE,
[111P)».

Tema 4. Xumuueckasi Oprann3anms KJICTKH

XUMHYECKUM COCTaB KJIETKH. Makpo-, MUKpPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Bozma m e€ posmb Kak pacTBOPHUTENA, pEareHra, y4acTUe B CTPYKTypPUPOBaHUU
KJIETKH, TEIUIOperyysiunu. MuHepaabHble BEIIeCTBa KJIETKH, MX OMOJIOTHYecKas
poJb. Posib KAaTHOHOB M aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKA. buonornyeckue mnoiauMmepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 06enkoB. CTpyKTypsl OenkoBoi Moinekynbl. [lepBuunas
CTpyKTypa Oenka, HenTHIHAas CBsI3b. BTopuuHas, TpeTHuHas, YETBEPTUYHAS
cTpykTyphl. [enatypamus. CpoiictBa OenkoB. Kaccupukamus Oenkos.
buonoruueckue GpyHkumnu 6enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, AUCaXapuIbl, OJUTOCAXAPUJIBI U TTOTUCAXaAPUIBI.
OOmuit  mnaH cTpoeHus ©  (UBMKO-XMMHUYECKHE CBOWCTBA  YIJIEBOJOB.
buonornueckue GyHKIIUU YTIIEBOOB.

Jlununer. M'mapodunbHO-THAPOGOOHBIE CBOMCTBa. Kitaccubukaiys JTUIUI0B.
Tpurnuuepunbl, QocPoaunubl, BOCKH, CTepouabl. buonorudeckue QyHKIUU
aunuoB. OOme cBOWCTBa OMOJIOTHYECKIX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hyxnennosesie kucnotsl. JJHK um PHK. CrpoeHne HyKIEHHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiiementapHoctu. IlpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cnimpans. MecroHaxoxaeHue u ouonornueckue Gpynknun JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynel AT®. Makpospruueckue cBsizsu B Moliekyne ATO.
buonornyeckue pynkunu AT®. BoccTaHOBIEHHBIE IEPEHOCYNKU, UX (DYHKIIH B
kietke. Jlpyeue wuyxneozuompugocpamovr (HT®P). Cexenuponanue JIHK.
Memoowvl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3NYECKUE HCCIIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJeKyd. Mooenuposanue
CMPYKmMypsl U QYHKYUl OUOMONEKYN U UX Komniekcos. Komnviomeprwiii ouzaun u
opeaHudecKull cunmes 6UOMONIEKYl U UX HENPUPOOHBIX AHATLO208.

JleMoHCTpauumn

[Toptpetsr: JI. [Tomunr, [Jx. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Hunarpammer:  «PacnpeneneHrne XUMHUYECKHX JJEMEHTOB B HEXHUBOM
npupoe», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabnuuel u cxembl: «llepuoguueckass Tabaviia XUMUYECKUX DJIEMEHTOBY,
«CTpoeHue MoJIeKyJibl BOJb», «BeliectBa B coctaBe opraHuzmoB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYJbl», «CTpoeHHue MOJEKYII
yrieBooB», «CTpoeHre MoJieKyn JHUnuaoBy», «HyKIEMHOBBIE KHUCIOTBIY,
«Ctpoenne Mosnekyibl ATOy.

OO6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHKE.

JlaGopaTopHasi padora «O0HapyxeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIii».

JlabopaTtopnass  pabora  «lccienoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U Tmpokapuotuyeckas. CTpyKTypHO-
(byHKIIMOHATIBHBIE 00Pa30BAHMSI KIIETKH.



CtpoeHue mpokapuoTHIecKoi kireTku. Kierounas cteHka OakTepuii u apxei.
Oco0eHHOCTH CTpOEHUs] TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GYHKIMOHUPOBAHUE AYKapUOTUYECKOU KJIETKHU.
[lnazmatuueckass wmemOpana (masmanemma). CTpykTypa —IJIa3MaTHYeCKOU
MeMOpaHbl. TpaHCHOPT BELIECTB yepe3 IIa3MaTUUYECKYI0 MEeMOpaHy: MacCHUBHBIN
(muddy3usa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUUHBIA W BTOPHUYHBIH
aKTUBHBIK TpaHcropT). IlomymponunaeMmocth MeMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormuTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U (yHKIMH KJIETOUHOM CTEHKH pacTeHUi, TpUOOB.

Huromna3ma. [{uto3one. Llutockener. [IBmxeHne nuroriazMbl. OpraHouasl
kieTkdn. OnHoMeMOpaHHbIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(OIIC), anmapar I'onpmxu, JTU30COMBI, UX CTPOCHHE U (PYHKIHMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OPraHOUAOB KiIETKH. CTpOeHHE TpaHyJIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHTe3 pacTBOpuUMbIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyisipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekpeTopHas QyHkuus anmnapata ['onbmxu. Moougurkayus 6enkos 6
annapame [ onvoocu. Copmuposka bOenkos 6 annapame Ionvoxcu. TpaHcropt
BEIECTB B KJIETKE. Bakyosn pacturesbHbIX KiIeTOK. KiteTounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpraHOMJBl  KJIETKH:  MHUTOXOHJPHH,  IJIACTHUBI.
Ilpoucxoorcoenue mumoxonopuu u niacmud. Cumouozenes (K.C. Mepeoickosckuii,
JI. Mapeynuc). Ctpoenune W (yHKIIMM MHUTOXOHIpuM U miactun. [lepBuunsie,
BTOPUYHBIE U CIIOXKHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKApPHUOT.
XJI0pOILIACThI, XPOMOIIACTHI, JIEUKOIUIACTHI BBICIIMX PACTEHUMN.

HememOpanubie opranouasl kieTku CTpoeHue M (PyHKIUHM HEMEMOpaHHBIX
OpraHoUJI0B KJICTKH. Pubocompl. IIpomesrcymounvle Qunamenmeo.
MuxkpodunamenTsl. AxkmuHosvie Muxkpoguiamenmol. MBbIIEUHbIE  KIETKH.
Axmumnogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KieTouynsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB W pecHUYEeK. MUKpOTpyOOUKH
uuToruiasmel. LlenTpuons. benku, accoyuuposanuvie ¢ MuKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

Anpo. OGosnouka siipa, XpOMaTHH, KapHoILia3Ma, SAPBIILIKH, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. IIpocTpaHCTBEHHOE pPaCHOIOKECHHE
XpOMOCOM B HWHTeppa3HOM sifipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHHA — THUCTOHBIL. Jlunamuka s0epHOl 00010YKU 6 Mmumose. AHoepHviii
MpaHcnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapaKTEPUCTHKA KIETOK 3YKApHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JdeMoHCcTpauu



[Toptpetsr: K.C. MepexkoBckuid, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE DYKAPUOTHUECKOW KIeTkm», «CTpoeHHe
JKUBOTHOM  KJeTKW», «CTpoeHHe  pacTUTENbHOM  KieTku», «CtpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHHEe MPOKAPUOTUYECKOMN KIETKI.

O6opyioBaHUE: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaThl 0aKTepUaIbHbIX KIETOK.

Jlabopatopnass padora «l3yueHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB.

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHOH MEMOpaHbBD».

JlabopaTtopnass padora «lccnegoBaHue IIa3MoONIM3a W JAEIUIA3MOJU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuueckass padora  «l3ydeHue  JBMKEHHS  UUTOIUIA3MbI B
PACTUTENIbHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHNe JHEPTHH B KJIETKe

AcCUMUTISALINS U JUCCUMUIISIITUS — JIBE CTOPOHBI MeTaboau3Ma. Tumnsl oOMeHa
BEILIECTB: aBTOTPO(HBIN M reTepoTpodHBIM. YyacTue KUCIOpoJa B OOMEHHBIX
npoleccax. OJHepreruueckoe obOecrnieueHre KieTku: mnpeBpamieHue AT B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHME, CBONCTBA W MEXaHW3M JICHCTBUA.
Kodepmentsl. Otinuust pepMeHTOB OT HEOPraHMYECKUX KaTain3aTtopoB. bemku-
aKTUBATOPbl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEpMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OPraHUYECKUMX BEIIECTB B KIETKe. DOTOCHHTES.
AHOKCcuceHHbIll U OKCcuceHHbIll pomocunmes y baxmepuii. Ceemocodouparoujue
nuUSMeHmovl U NUSMEHMbl PeakyuoHHo2o yeumpa. Ponb XJIOpOImIacToB B Mpouecce
dbotocunTeza. CBetoBas u TeMHOBas gasbl. Pomoovixanue, Cs., Cs. u CAM-munwvi
gdomocunmesa. IlponyktuBHOCTh (oTOCHHTE3a. BrusHue pa3nudHbX (HakTOPOB
Ha CKOpOCTh (poTocuHTE3a. 3HaUeHNE (POTOCUHTE3A.

XEeMOCHHTES. Pa3nooGpasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, >Kene300aKTepuu, cepoOaKTepuH, BOAOPOIHbIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxenus. I[IpoaykTel OpokeHHS U UX
WCIIOJIb30BAHUE YEJIIOBEKOM. AHA’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30YAUTEIHN OOJIe3HEH.

AspoOHbIe OpraHU3MBI. Oransl DHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHBIN dTaN. [ THMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKHCIEHUE, WA KIETOYHOE JbIXaHUE. POIb MUTOXOHIpUN B
mpoiieccax ouosorndeckoro okucieHus. [{ukmnueckue peakmmuu. OKUCIUTEITEHOE
dbochopunupoBanue. Ouepeus memoOpanuo2o epaduenma npomonos. Cunmes



AT®D: paboma npomonunou ATD-cunmaser. IlpeumymiecTBa a’poOHOTO IMyTH
oOMEHa BeIIeCTB mepes aHa3POOHBIM. DPHEKTUBHOCTH SIHEPTETUIECKOTO OOMEHA.

JleMoHCTpanun

[Toptpersr: k. Ilpuctou, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
OHnrenerapar, [1. Mutuemn, I'. A. 3aBap3uH.

Tabmuibr u cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUECKUl 0OMen», «brocunTes
oenkay», «CtpoeHue hepMeHTay, « XEMOCUHTESY.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYIOBAaHME JII MPUTOTOBIICHUS
MTOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopnass pabGora «/3yueHue  KaTaaIUTUYECKOW  aAKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTajla3bl)y.

JlaGopaTopnasi padora «/3yueHue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHUE MPOIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBennasi uHgopmanus 4 peaju3anus eé B KIeTKe

Peakuun mMarpuyHoro cuHre3a. [IpuHUIKI KOMIUIEMEHTAPHOCTH B PEAKLIUSIX
MaTpUYHOTO CHHTe3a. Peanm3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKui
KOJ, €ro cBoucrTBa. TpaHckpunuusa — wmatpuunbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, AHTUMNAPALICIBHOCTb, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 syxapuomuuecxoui kiemke. Hexooupyrowue PHK.

Tpancnsuus u e€ stanbl. Yuactue TpancnoptHbix PHK B 6nocunTtese Genka.
VYcnousi 6uocunte3a Oenka. KomupoBanwe amuHOkucioT. Pomb pubocom B
onocuHTese Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKAPUOT U IYKApHUOT. Peryinsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. I'mmores3a
ornepoHa (®. XKako0, XK. Mano). Monexynapuvie mexanusmvl IKCHpeccul 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekieTouHble (hOPMBI KU3HU U O0JUTaTHBIC Mapa3uThl. CTpoeHue
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKu3HeHHbIU YUK
JHK-cooepocawux eupycos, PHK-cooepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasd, UHmezpasda.

BupycHsie 3a00eBaHus 4enoBeka, XUBOTHBIX, pactenuit. CITN, COVID-
19, conmanbHbIE 1 MEIUITMHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u anaiuz oonvuiux maccugos («bigdatay)
CMpYKmMypHuIX Ouoiocudeckux oannwvlx. Hanomexnonocuu 6 ouonozuu u meouyume.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwt 00cmasKu 1eKapcms.



JleMoHCTpanun

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

Tabmuubr u cxembl: «brocunTes O6enkay, «['eHeTHdeckuit Kom», «BUpyCh»,
«baktepuodarm.

IIpakTnueckas padora «Co3naHue MOAEIH BUPYCAY.

Tema 8. ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisnusa. WMutepdaza uw mutos.
Oco0OeHHOCTH TpolieccoB, MpoTekalIux B uHTepdaze. [loaroroBka KIETKH K
nenenuro.  [IpecunreTndyeckuii  (MMOCTMUTOTUYECKHUI),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI ) epUuoibl UHTEpGa3bl.

Martpuunbiii cunares JAHK — permmkanuma. [Ipuanuner permmkanvun JIHK:
KOMIUJIEMEHTAPHOCTh,  ITOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIBHOCTD.
Mexanusm permkanuu JIHK. Xpomocombl. CtpoeHue xpomocoM. Tenomepsl u
TeaoMepaza. XPOMOCOMHBIM HaOOp KIETKM — KapuOTHUIl. JIUTJIOWIHBIA W
rariouaHbeli  HaOOpel  XpomocoM. ['oMonorumusnsle xpoMocombl. [lojoBbie
XPOMOCOMBI.

[enenne xmetkn — wmutTo3. CTaguy MHUTO3a MU MPOUCXOIAIINE B HUX
npoueccel. Tunbl MuTo3a. KaproknHe3 U HUTOKMHE3. bruonorndeckoe 3HadyeHUe
MHTO3a.

Perynsiumss mutotndeckoro nukia kiuetku. [Iporpammupyemas kieTtodyHas
rudesb — arnomnTo3.

Knerounoe sapo, XpoMocombl, (DyHKIMOHAIbHAs TeHOMHKA. Mexanusmuol
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kKiemok. «lLlugposas
KiemKka» — ououngopmamuyeckue mooeau QyHKYUOHUPOBAHUSL KIeMKU.

JleMoHCTpauumn

Tabnuipel U cxeMbl: <«OKW3HEHHBIM IUKI KIETKW», «Mutosdy, «CtpoeHue
xpomocom», «Permmukarus JTHK.

O6opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOpEIIIKa JTyKa.

JlaGoparopnass  padora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax.

JlabopaTtopHnasi padora «HaOmroneHre MuTo3a B KJIETKaX KOHUYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMH OPraHM3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHHUS U JKU3HENEATCIHHOCTH  OJTHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJIETOUYHBIC
BOJOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoCBsA3p 4YacTel MHOTOKJIIETOYHOIO OpraHu3ma. TKaHu, OpraHbl H
cucTeMbl opranoB. Opranusm kak eauHoe uesuoe. ['omeocras.

Tkanu pacreHunid. TuIbl pacTUTENBHBIX TKaHEW: oOpa3oBaTelbHad,
NOKPOBHAs1, IPOBOJMAIIAS, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoIOkKEeHUs TKaHEW B OpraHax pacTeHUH.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: JIIHUTEIIMAJIbHALA,
COCMHUTENbHAs, MbllIeyHas, HepBHas. OCOOEHHOCTHM CTpPOeHHUs, (PyHKUMNA H
pAacIIOIOKEHUA TKaHE! B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T'€HEpaTHBHBIC OpraHbl pacTeHuil. Oprasel H
CUCTEMbI OPTaHOB JKMBOTHBIX U yeaoBeKka. DyHKIMN OPraHOB U CUCTEM OPIaHOB.

Onopa tena opranu3moB. Kapkac pactenui. CKeneTbl OJHOKJIECTOYHBIX WU
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapykHblli M BHYTpeHHHH ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OUTHOE, KTYTUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PACTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Pediiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO rasa W
MUHEPAJIBHBIX BEIIECTB pacTeHUusAMU. lIutaHue >kMBOTHBIX. BHyTpunosioctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XUBOTHBIX. OTHENbI
MUIIEBAPUTENBHOrO TpakTa. [lumeBapurenbHble kene3bl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3MoB. JIpixanue pacteHuil. Jlpixanue xuBOTHBIX. [{uddy3us
ra3oB 4epe3 MOBEPXHOCTh KIIeTKU. KoxxHoe apixanue. JlpIxarenbHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKUBOTHBIX.
JlpixarenbHas cucTEMa dYeloBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy ITHUL U
MiIeKonuTaomuX. Perymsmus npixanus. JpixarenbHble 00bEMBI.

TpaHcnopT BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucrema M €€ OpraHsbl.
KpoBeHocHass cucTteMa IIO3BOHOYHBIX JKMBOTHBIX U 4esioBeka. Cepaue,
KPOBEHOCHBIE COCyIbl M KpoBb. Kpyrum KpoBooOparieHus. OBOJIOLHOHHBIE
YCIIOKHEHHUS CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI MMO3BOHOYHBIX KMBOTHBIX. PaboTa
ceplla v €€ peryJisius.

Brigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
KUBOTHBIX. CoOKpaTtutenbHble Bakyonau. Oprasnel BblaeneHus. PuibTpanus,
CeKpelrsi U 00paTHOE BCachIBaHHE KaK MEXaHU3Mbl pabOThl OPraHOB BBIACIICHUSI.
CBs13b MOJIOCTH TeNa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. Ctpoenue u GyHKIIMOHUPOBAHUE
Heppona. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3ammTa y OpPraHu3MOB. 3allldTa y OJIHOKJIIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuil M UUCTHI MNPOCTEHIIMUX. 3aluTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kyrtukyna. CpeacTsa macCUBHON M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX XUBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3ammra opraHm3Ma OT Oojie3Her. MiMmyHHas cuctema yenoBeka. KileTouHbId U
I'YMOpaJbHBIH UMMYHHUTET. BpOXIEHHBIM W TPUHOOPETEHHBIM crieruduuecKuii
UMMyHUTET. Teopust KIOHaIbHO-celeKkTuBHOro ummyHnutera (I1. Dpnux, @. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B Pa3BUTUHM CUCTEMHBIX 3a0oJieBanuil. ctopust pazButus 3HaHU 00
uMMmyHuTeTe. 3HaueHue padoT V.M. Meunukosa, [1.9pnuxa u Apyrux y4eHbIX MO
U3YYCHUI0  UMMYHUTETA. Knaccudukanus wummyHurera. MeXaHU3MBI
BPOXKICHHOTO HMMMyHUTeTa. [IpHOOpeTeHHBIi HMMYHUTET, KiacCUpUKalus
IUM(OUUTOB W YyYacTHE Pas3HbIX TIpynn JAUMGPOLUUTOB B MNPUOOPETECHHOM
uMMyHHTETE. [oHATHS anTUTENA 1 aHTUTeHA. [Ipe3enTanus anTureHa. BakuuHsl u
CBIBOPOTKH. Opranel HEHTPAIBbHON UMMYHHOWU CHCTEMBI: KPACHBIM KOCTHBIM MO3T
u Tumyc. Opranbl nepudepruueckoil UIMMYHHON CUCTEMBI: CeJIe3eHKa, TUMQOY3Jbl,
MUHJAIUHBI, anneHaukc, lleiiepoBbl Omsmiku. Ponb Tumyca B cospeBanuu T-
muMmpouuToB. Ponbs opranoB nepudepruueckoii UIMMYHHOM CUCTEMBI B CO3PEBAHUNU
B-nmumdorutoB. OTpuniaresnbHas U MOJIOKUTENbHAS CeleKIus B co3peBanu T- u B-
aumporuToB. Poib MHUKpoQUIOphl ueloBeKa B (POPMUPOBAHUU HOPMAIBHOTO
UMMYyHHUTETa uejoBeka. [laTonornn MMMYHHOR CHCTEMBl: MMMYHOJAE(ULIUTHI,
ayTOMMMYHHBbIE 3a00JIeBaHUs U Apyrue. Peakuuu runepuyBCTBUTENBHOCTH, B TOM
yuciue auieprui. OCHOBBI TPAHCIUIAHTOJIOTHH.

PazgpaxkxumocTe ¥ perymanus |y OpraHu3MoB. PazgpaxumMocTs Yy
OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PaszgpakumMocTts W perymanus y
pactenuid. PocToBbIE BelIECTBA U X 3HAYECHHE.

HepBHas cucrema u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIOLMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM CHUCTEMBI
y SKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediexc u
pednexropHas nyra. bezycioBHbIe U ycIOBHBIE pe(IIeKCHI.

['ymopanpHas perynsuus W 3HAOKPUHHAS CHCTEMa YXMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBI. JIeHCTBHME TOPMOHOB.
B3auMocBsi3b HEpBHOW M DSHAOKPUHHOM cHCTeM. [umoramamo-rumnodusapHas
CUCTEMA.

JleMoHCTpanun

[Moptper: W. II. TIlaBnoB. IlopTpeTsl yueHBIX, TaONULbI, CIANIBI,
BUJICOPOJIUKHU, KHHO(pArMeHTbl 00 UMMYHHIO CUCTEME.



Tabmuupl u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHBIE
Bogopocin», «bakrepum», «lIpocrerimme», «Opranbl LBETKOBBIX PACTEHHID,
«CuctemMbl OpPraHoB TMO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pacreHuit», «KopueBbie cuctembr»y, «CTpoeHue ctediisy,
«CTpoeHue JNHUCTOBOM IUIACTUHKM», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKa»,
«lIumeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «Hepsnas CUCTEMaY, «Koxay, «MBpIIeuHas CHUCTEMAY,
«BpraenurenbHas cucteMa», «IOHIOOKpUHHAs cuctemay, «CTpOEHUE MBIIIIbDY,
«MmmyHnurer»,  «KumeuHomonoctHele», «CxeMa  NHUTaHUSA  PACTECHUI,
«KpOBEHOCHBIE CHCTEMBI TO3BOHOYHBIX JKUBOTHBIX», «CTpPOEHHE THUAPHDY,
«Ctpoenue minaHapum», «BHyTpeHHee CTpoeHHe HOKIEBOro uepBs», «HepBHas
cuctrema peio», «HepBHas cucrema gsArymku», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  ntuny, «HepBHag — cuctema
MJIeKOnUTaromux», «HepBHas cuctema yenoBeka», «Peduexcey.

OOopyioBaHuE: CBETOBOM MHUKPOCKON, MHKpPOIpEnaparsl OJIHOKIETOYHBIX
OpraHU3MOB, MUKpPONpPENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIIMH
HACEKOMBIX, UIJIOKOXXHMX, UBbIC AK3EMIUIIPbl KOMHATHBIX pPACTEHUM, repOapuu
pacTeHHMI pa3HbBIX OTHAEJIOB, BJIAXHbBIE MpENaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIMM OECMO3BOHOYHBIX JKMBOTHBIX, CKEJIET YEJIOBEKa,
o0opyaoBaHUE AJI1 JEMOHCTPALIMK MIOYBEHHOTO U BO3YIIHOIO MUTAHUS PACTEHUH,
pacuierieHus Kpaxmala u OelKoB Mo 1eHCTBUEM (PepMEHTOB, 00OpYyAOBaHUE AJIs
JIEMOHCTPALMK OMBITOB TIO U3MEPEHUIO )KU3HEHHOW EMKOCTH JETKHUX, MEXaHU3Ma
JbIXaTEeNbHBIX JBUKEHUH, MOJIEIIM TOJIOBHOTO MO3ra Pa3IMYHbIX )KUBOTHBIX.

JlaGopaTopHasi padora «/3yueHne TKaHEel pacTeHHIN.

JlaGoparopHasi pabora «/3ydeHue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue opraHoB IIBETKOBOI'O PACTEHUS».

Tema 10. PazmHokeHUEe M pa3BUTHE OPTaHU3MOB

dopMbI pa3MHOKEHHS OPraHU3MOB: Oecrosnoe (BKIIOYas BETeTaTUBHOE) W
nosioBoe. Buael  0ecrnosoro  pa3MHOMXEHHUSA:  IOYKOBAaHUE,  CIOPYJSIuS,
dbparmMeHTanus, KIOHHPOBaHUE.

[TonoBoe pa3zmuoxkeHue. [lonoBble KeTKH, Wik rameThl. Meiio3. Craauu
Mmeno3a. [loBenenne xpomocom B Meio3e. KpoccuHnrosep. bronornyeckuii cMbICI
MeHo3a M TIOJIOBOTO Tiporecca. Meno3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzaponpiieBoe pa3Butue. ['amerorene3 y uBOTHbBIX. [[0JI0OBBIE KENE3HI.
OOpa3zoBaHue 1 pa3BUTHUE MOJOBBIX KIIeTOK. CniepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnomoTBOpeHHe ©  SMOPHUOHAIIBHOE pPa3BUTHE JKUBOTHBIX. CroCOOBI
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.



NHauBHlyanbHOE pa3BUTHE OPTAaHU3MOB (OHTOTEHE3). DMOPHOJIOrus — HayKa
O Pa3BUTHH OPraHU3MOB. Mopghozenez — oOna uz 2naguvix npoodiem dMOPUOIOCUU.
Konyenyua mopgoecenoe u mooenu mopghocenesa. Crtaauu >MOpHOTreHe3a
KUBOTHBIX (Ha mpumepe Jrymku). JpoOmenwe. Tumbl  apoOseHwHs.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opoobaenue. bnacmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJICHUS MIEKOMHUTAIONIUX. 3apOJABIIIECBbIE JUCTKU
(racTpyssinus). 3akiaJKa OpraHOB M TKaHEW M3 3apOJIbIIIEBBIX JIUCTKOB. B3anmHuoe
BIUSIHME 4YacTel pa3BUBAIONIETOCS 3apojbliia (SMOpPHOHAIbHAS HHIYKLIUS).
3akyagka IUIaHA CTPOCHUS JKMBOTHOIO Kak pe3ynbTaT HEpPaAPXUUECKUX
B3aMMOJICUCTBUI TE€HOB. BriusHue Ha 5MOpPHOHANIBHOE pa3BUTHE Pa3TUUYHBIX
(haKTOPOB OKPYkKAIOIICH Cpe/Ibl.

Poct u pasButne xuBOTHBIX. IlocTamOpuoHanbHblli nepuoa. llpsmoe wu
HempsiMoe pa3BuTue. PaszButue ¢ wmetamopdo3oM y OECHO3BOHOYHBIX U
MMO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYECKOEe 3HAYEHHE MPSMOrO0 M HENPSIMOTO
Pa3BUTHS, UX PaCHpOCTpaHEHUE B Mpupoje. Tumbsl pocta >KUBOTHBIX. DakTOpbI
PEryJIIU POCTa KUBOTHBIX U yeroBeka. CTaiuy mOCTAIMOPHUOHAIBHOTO Pa3BUTHUS
y )KMBOTHBIX U 4esioBeka. [leprnosl oHToreHesa uenoBeka. CTapeHue U CMepTh Kak
OMOJIOTMYECKUE MPOIIECCHI.

PasMHoxeHne m pasputue pacteHuil. ['amerodur m cropodur. Meiio3 B
JKU3HEHHOM IuKJe pacteHud. (OOpa3oBaHMe CIOp B IIpoilecce Meio3a.
['amerorene3 y pacreHud. OIJIONOTBOPEHHE W PA3BUTHE PACTUTENBHBIX
opraHu3MoB. J[BoitHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3MBbl pETYISLIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpers: C. I'. HaBammn, X. [llneman.

Tabmuiel m cxembl: «BereratuBHOe pasMHOXKEeHHE», «THIBI OECIIOIOro
pa3MHOXeHUsD», «Pa3zMHOXKEHME XJIaMHIOMOHAJb», «Pa3MHOXEHHE SBIIIECHBI»,
«Pa3MHOXeHue Tuapby, «Mehosy, «XpoMocoMbly, «l'amerorenesy», «CTpoeHue
SUIEKJIETKH U crepMaTo3onia», «OCHOBHBIE CTaJAuM OHTOreHeszay, «llpsmoe u
HEmpsAMOe pa3BuThey», «Pa3Butme Mamckoro xyka», «Pa3Buthe capaHuny,
«Pa3Butne narymkn», «JlBOMHOE OIUIOAOTBOPEHHUE Yy UBETKOBBIX PACTECHUI,
«CTpoeHue CeMsiH OJIHOJIOJIbHBIX U JBYIOJIbHBIX pAacTeHUI», «KU3HEHHBIN LMK
MOPCKOM  KamycThl», <« KU3HEHHBIM 1K  MXay, <« KU3HEHHBIM  ITUKII
MarnopoTHUKA», «KM3HEHHBIN LUK COCHBDY.

OOopyioBaHHE: CBETOBOM MHUKPOCKOI, MHUKpPONpENaparbl SHLEKIETOK H
CIIEpMAaTO30U/I0B, MOAENb «I UK pa3BUTHUS JATYIIKNY.

JlabGopaTopHasi padora «/3yueHue CTpOEHUs MOJOBBIX KIETOK HA TOTOBBIX
MHUKPOIIPENapaTaxy.



IIpakTnyeckass padora «BbIABICHHME NPU3HAKOB CXOJCTBA 3apOABIIICH
MTO3BOHOYHBIX KUBOTHBIX).

JlabopaTopuasi padora «CTpoeHHE OpPraHOB Pa3MHOKEHHUSI BBICIINX
pacTEeHU.

Tema 11. I'eneTuka — Hayka O HACJE€JICTBEHHOCTH W HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBIEHUS M Pa3BUTHS TE€HETUKM Kak Hayku. Paboter T.
Mengens, I'. ne ®puza, T. Moprana. Posib 0T€4E€CTBEHHBIX YYEHBIX B PA3BUTUU
renetuku. Pa6otel H. K. KonsrioBa, H. M. BaBunona, A. H. benosepckoro, I'. /1.
Kapneuenko, 1O. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHBIE TEHETUYECKHUE MOHATHS U CUMBOJIBL. [ OMOJIOTHYHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHBI, aJbTCPHATUBHBIE MPU3HAKU, JOMHUHAHTHBIA M PELECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JIMHUSL, THOPUIBI, TEHOTHII, (DEHOTHII.
OCHOBHBIE ~ METOJbI ~ T€HETUKH:  THOPUIOJOTUYECKUM,  IUTOJOTHUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKH.

JleMoHCTpauun

[Toptpersr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Komnsnos, H. U.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, FO. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «MeToIbl TeHETUKNY, «CXEeMbl CKPEIIUBAHUSD.

JlaGopaTtopnass pabGora «J/[po3oduna Kak OOBEKT TE€HETHYECKUX

VICCIIEIOBAHUI.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Menaens — 3aKkoH

eAMHO00pa3usi ruOpUI0B NepBoro nokojeHus. [Ipasuno nomMmunupoBanus. Bropoii
3aKOH MeHaenss — 3aKOH pAaCIIEIUIEHUs] NPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpellMBaHus. [ uoTe3a 4YnucToThl raMer.

AHanusupytoniee ckpenBanue. [IpoMeKyTOUHBIN XapakTep HacleJOBaHUS.
Pacuienienrie npu3HAKOB MPU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpugHoe ckpemrBanue. TpeTuit 3akoH MeHenst — 3aKOH HE3aBUCUMOTO
HacJeloOBaHMS ~ Tpu3HakoB.  [luTosmornueckue  OCHOBBI  JTUTHOPHUIHOTO
CKpEILBaHUS.

Cuermiennoe HacienoBanue npusHakoB. Paboter T. Moprana. CrenneHHoe
HACJICJOBAHUE T'EHOB, HAPYILICHHE CLEIUICHUS MEXAYy I'€HaMH. XPOMOCOMHas
TEOpHsI HACIIECTBEHHOCTH.

['enernka nosa. XpoMOCOMHBIA MEXAHU3M OINPEIEIECHUS MM0Ja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbIi M reTeporaMmeTHhIM Moj. ['enernueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CLETUIEHHBIX C ITOJIOM.



['enoTun kak nenoctHas cucrema. [imeioTponus — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIM aiuleu3M. B3anmMoAeluCTBUE HEAIEIbHBIX TIE€HOB.
Kommementapuocts. Onuctas. [lomumepus.

['eHETHYECKUIT KOHTPOJIb Pa3BUTHUS PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TaKkKe (PU3NOJIOTHYECKUX TMPOIECCOB, TMOBEACHUS M KOTHUTUBHBIX (DYHKIIHMA.
['eHeTHUeCKE MEXaHU3Mbl CHMOMOTEHE3a, MEXaHNU3MbI B3aUMOJICHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTWYecKkrne acmeKThl KOHTPOJS H
W3MEHEHUS HACJIeICTBEHHON HH(OpMAIIUU B TOKOJICHUX KJIETOK U OPTaHU3MOB.

JdeMoHCcTpaIMuA

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

Tabmuubl u cxemsl: «llepBbiil 1 BTOpoil 3akoHbl Menaens», «Tpetuit 3akoH
Mennens», «AHamu3upymoouniee CckKpemuBanue», «HemomHoe noMuHHpOBaHHEY,
«CuersieHHOE HacJe/loBaHWE TMPU3HAKOB Y JIpo30¢uibl», «l'eHeThka ToJay,
«Kapuotun denoBeka», «Kapuotun gpozoduisy, «Kapuotunm nruiby,
«MHOXECTBEHHBIN ajlJIeIu3M», «B3auMo1eiicTBUE T€HOBY.

O6opynoBaHue: MoJelb JJisl  JIEMOHCTPAIlMM 3aKOHOB  €IMHOO0Opa3us
TUOpPUZOB TIEPBOTO TIOKOJEHUS W pacCHICIVICHUS NPU3HAKOB, MOJEIb s
JEMOHCTpPAllMM 3aKOHA HE3aBUCMMOIO HACJIEAOBAaHMUS IPU3HAKOB, MOJIEIb A
JIEMOHCTpALMM CLEIJICHHOIO HACIEI0BaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpomnpenapart: «Jpo3oduiay.

IIpakTuyeckass padora «/3ydyeHue pe3yabTaTOB MOHOTHMOPUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

IIpakTuueckass paGora  «M3ydyeHue  pe3ylnbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y IPO30(DHUITBD».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumoneiicTBue reHOoTHMIA W Ccpenbl Opu  (GopMUpoBaHUU (PeHoTHMA.
N3MeHunBOCTh IIpU3HAKOB. KauecTBEHHbIE M KOJMYECTBEHHBIE NMPU3HAKU. Buasl
M3MEHUYMBOCTH: HEHACJIEACTBEHHAs U HACIICICTBCHHAS.

MopaudukannonHass U3MeHYUMBOCTh. Ponb cpeasl B (hopMUpOBaHHUU
MOAU(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuairioHHbIN
psan u BapuanuonHas kpuBas (B. Moranncen). CpoiicTBa MOIu(UKAIMOHHON
W3MEHUYUBOCTH.

['eHoTHIIMYECKash U3MEHUYUBOCTh. CBOWCTBA T€HOTUITMYECKON M3MEHUYUBOCTH.
Buapl reHOTUTIHYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAS.

KoMmOuHaTuBHas M3MEHYMBOCTh. Mei03 M TOJIOBOM MpOLECC — OCHOBA
KOMOWHATUBHONW M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TEHETUYECKOTO pa3HOOOpa3us B MpeIesiax OTHOTO BUA.

MyTranmonHass HM3MEHYMBOCTh. BuIbl MyTanuii: TE€HHbBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  WHAYUMPOBAaHHbIE MyTauuu. SnepHele U



nUToIia3MaTuueckue Myranuu. CoMaTuueckue U MojoBble MyTanuu. [IpuyunHb
BO3HUKHOBEHUsA MyTalnui. MyTareHbl M HX BIHMSHUE Ha OPTraHU3MBL.
3aKOHOMEpPHOCTH MYTAIMOHHOTO TIpollecca. 3aKOH TOMOJIOTHYECKUX PSJI0B B
HacnenacTBeHHoM m3meHunBoctH (H.M. BaBwiioB). BHesiepHas M3MEHUHMBOCTh W
HACJIEICTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, POJb OINUSEHEMUYECKUX (Hakmopos 6
HACNe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKO8 ) OP2AHUZMOS.

JdeMoHCcTpaMuA

[Toptpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuiios.

Tabmuubrt u  cxembl: «Buabsl u3meHunBocTH», «MoaudukanroHHas
W3MEHYMBOCTEY, «KomOnHaTuBHAS W3MEHYMBOCTH, «Merio3y,
«OmonoTBopeHuey, «I eHeTndeckue 3a00ieBaHus YeIoBeKay, « Buabl MyTaimiiy.

OO6opynoBaHUE: XKUBbIE W TepOapHbIC AK3EMIUISIPhl KOMHATHBIX PacTeHH,
pucyHku (doTtorpadun) >KMBOTHBIX C PA3IMYHBIMU BUIAMH U3MEHYUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DUKAIIMOHHOW HM3MEHUMBOCTH. IlocTpoeHue BapuallMOHHOTO psiga U
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytamuu y 7Apo3o¢unasl  (HA TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eneTnka 4esioBeKa

Kapuotun uvenoBeka. MexayHapoaHas MporpaMMa HUCCIEIOBaHUS T€HOMA
yenoBeka.  MeToabl  M3y4YeHUs  TEHETUKM  4YEeJOBEKAa: T'€HEaJOrMYECKUi,
OJIM3HEIOBBIH, LIMTOTCHETUYECKUI, MOMYJISIHUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKH M. CoBpemeHHOE ONPENEIICHUE TE€HOTHIIA:
MOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[111P-ananu3a. HaciaeacTBeHHbIE 3a00JIeBaHUs YeslOBEeKa. [ eHHbIE U XPOMOCOMHBIE
Oone3HM 4YenoBeKa. boJIe3HM C HACIEACTBEHHOW TMPEPacoyioKEHHOCTHIO.
3HayeHUEe MEAUIMHCKON T€HETUKHU B MPEIOTBPAIICHUHN U JICYEHUU T€HETUYECKHUX
3a0oeBaHUN 4yenoBeka. MeauKo-TeHeTUYeCKoe KOHCYJbTUupoBaHue. CTBOJIOBBIE
KJIETKHU. [[OHATHE «TE€HETHYECKOro rpy3a». DTUYECKHE ACIEKThl UCCIIECIOBAaHUN B
00J1acTU peaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['enetnueckre (akTOphl TOBBIMICHHONW YYBCTBHTEIBHOCTH YEJIOBEKA K
bu3MYeCKOMY U XUMHUYECKOMY 3arpsi3HEHUIO OKpY Karomiei cpesnl. ['eneTnueckas
MPEIPACTIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSsIM.

JdeMoHCcTpauu

Tabmunpl u cxembl: «Kapuotun uenoBeka», «MeTolbl U3y4eHUS] TEHETUKU
4yenoBekay, «I'eHeTnueckue 3a00JIeBaHMs YETIOBEKAY.

IIpakTnyeckas padora «CocTaBiaeHUE U aHAIA3 POAOCIOBHO.

Tema 15. Cesrekuusi OpraHu3sMoB



JlomecTukanuss U CeNeKUusA. 3apOKICHHE CEeJIEKUHH W JIOMECTUKAIUU.
Yyenne H. W. BaBumoBa o IleHTpax TpOUCXOXIEHUS W MHOTO00pa3ms
KYJBTYPHBIX pacTeHui. Poip cemekumy B CO3IaHMM COPTOB PACTEHUN W TOPOL
#*uBOTHBIX. CopT, mopoaa, ImTaMM. 3aKOH T'OMOJIOTUYECKHX PSIOB B
HaclleICTBEHHOM wu3MeHunBocth H. WM. BasuwnoBa, ero 3HaueHue s
CEJIEKIIMOHHOU PabOoTHI.

Metoapl cenekunoHHONW paboTel. MCKycCTBEHHBI OTOOp: MAacCOBBIM U
WHIUBUIYAbHBIA.  DJTambl ~ KOMOMHAIMOHHOW  cenekiuu.  Mcnbitanue
NpOU3BOAMTENICH MO MNOTOMCTBY. OTOOp 1O TEHOTHIY C IOMOIIBIO OILICHKH
(deHoTHIa TOTOMCTBA U OTOOP IO FeHOTHUITY ¢ momouIbio aHanu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3 Kak  METOJ — CEJIEKUMOHHOW  padoThI.
PanmnanmoHHbI 1 XUMHAYECKUN MyTareHe3 Kak MCTOYHUK MYTallMi y KyJIbTYPHBIX
¢opM opranusmoB. Mcnonb30BaHHE T€HOMHOI'O PEJAKTUPOBAHHUS U METOJOB
pexomOuHanTHBIX JIHK 17151 moy4yenus ucxonHoro mMarepuana Jjis CeleKIum.

[Tomyuyenue MMOJIUIIJIONIOB. BuyTtpuBnnoBas ruOpUaAN3aIIKs.
biu3KkopoACTBEHHOE — CKpelMBaHue, wWin  uHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, Win ayTOpuauHr. l'erepo3uc u ero mnpuuuHbl. Vcnonb3oBaHue
rerepo3uca B cenekuuu. OtnanénHas rulpunmsauus. llpeononenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMU PACTCHUI U JKUBOTHBIX. «3e1éHas
DesonoYUAY.

CoxpaHeHre ¥ U3yYEHUE N'€HETHYECKUX PECYPCOB KYJBTYPHBIX PACTEHHU U
UX JUKUX poaMYed  ans  co3gaHMsl  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYEeCKUMU Pecypcaml CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX
8 Yensax YAYUUeHUs CYUecmeyiomux U coO30anusi HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Hucie ¢ NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeoosvix uoetli U NepCneKmuEHbIX MeXHOI02ULL.

JlemoHcTpanuu

[Toptpersi: H. W. BaBunos, M. B. Muuypun, I'. [. Kapneuenko, II. II.
JlyxpsHenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

Tabnuupl u cxembl: «L{eHTpBI TPOUCXOKIEHUS U MHOTO00pa3usi KyJIbTYpPHBIX
pacTeHui», «3aKOH FOMOJIOTUYECKHUX PSJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Mertonpl cenexkuumy, «OtnanéHnas ruopuan3anusy, «Myrtarenes».

JlaGoparopHasi padora «/3ydueHue copToB KyJbTYPHBIX PACTCHUN U MOPOJ
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne METO/IOB CEJICKIIUU PACTCHUI.

IIpakTnyeckas padora «lIpuBuBKa pacTeHUD».

Ikckypeuss «OCHOBHBIE METOABl M JIOCTHIKEHHUS CEJIEKUHUH PACTEHUH U
KUBOTHBIX (Ha CEJIEKLIMOHHYIO CTaHILIUIO, IJIEMEHHYIO bepmy,



COPTOUCHBITATENIBHBI y4acTOK, B TEIUIMYHOE XO35AWCTBO, B J1a0OpaTOpHUIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buorexHoJiorus U CHHTeTHYECKasi OHOJIOTHA

OOBEeKThl, UCHOJb3yEMbIE B OHMOTEXHOJIOTUH, — KIETOYHBIE U TKaHEBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 1754 XapaKTEPHUCTHKA. TpanuunonHas
OMOTEXHOJIOTHS:  XJIEOONEUYEeHHEe, IMOIYyYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHOAenne. MukpoOuonorndeckuit cunte3. OOBEKTHl MHKPOOHMOJOTHYECKIX
TexHoiorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHUHOB.

Co3laHre TEXHOJOTUH M MHCTPYMEHTOB LIEJICHANPABICHHOIO U3MEHEHUS U
KOHCTPYUPOBAHUSI TEHOMOB C LIEJIBIO MTOJYYEHNs OPTaHU3MOB U UX KOMIIOHEHTOB,
CoJIepKallliX HE BCTPEUYAOIIHECS B MPUPOI€ OMOCUHTETHUECKHUE MY TH.

Kierounasa unxkeHepus. MeTonbl KyJbTypbl KIETOK U TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comarnueckas ruOpuau3anuss M COMaTHYECKUN
smOpuoreHe3. lcnonb30BaHuE TaluiOWZOB B CEIEKUUU pacTeHuu. [lonyuenue
MOHOKIOHANbHBIX aumumen. Mcnonv3osanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKOoHCTpyKuus
AULIEKIETOK U KJIOHUPOBAHUE KUBOTHBIX. METOA TpaHCIUIAHTALIMM SIJEP KIIETOK.
Texnonocuu  0300posieHUs, KYIbMUGUPOBAHUsL U MUKPOKIOHANbHO20
DA3MHOIICEHUSL CENTbCKOXOZAUCTNEEHHBIX KVIbIMYD.

XpoMOCOMHass W Te€HHas WHXKEHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha H
koHcTpyupoBanue pexkomouHanTHeix JIHK. Cozoanue mpanceennvix opeanuzmos.
JlocTokeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HMH)KEHEPHUH.
DKOJOrM4eCcKHe U ATUUECKHUE MPOOJIEMbl T€HHOW HHKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas mudposas meaununa. [11P-
JIMAarHocTuka. MeTaOOJOMHBIN aHalu3, TeHOLEHTPUYECKUU aHajau3 MpOoTeoMa
YEeJNOBEKA I OLIEHKH COCTOSIHUSL €r0 340pOBbs. M CIoOnp30BaHME CTBOJIOBBIX
kinetok. TapretHas Tepanust paka. 3D-Ouommxenepuss g pa3pabOTKU
(yHIaMEHTAJIbHBIX OCHOB MEAMIMHCKHX TEXHOJOTHH, CO3/aHUS KOMIUIEKCHBIX
TKaHEel COYeTaHWeM TEXHOJIOTHM TpEXMEpPHOro OMONMPUHTHHIA U ckaddoaauHra
JUISL PELIEHUS 3a/1a4 IEPCOHAIM3UPOBAHHON MEIULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IEJIbI0 OOecreueHus] KOMOMHUPOBAHHOMU
3anuThl OT Bo3Oynuteneir OPBU, ycTaHoBieHHE MOJIEKYISIPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-comepkamux BUPYcOB, BBI3BIBAIOIINX OCO0O OIACHBIE
3a00JIeBaHUs YeJIOBEKA U JKUBOTHBIX.

JdeMoHCcTpauu

Tabmunp! u cxemsl: «Vcnoab30BaHuE MUKPOOPTAaHU3MOB B MPOMBIIILIIEHHOM
IPOU3BOJACTBEY, «KieTouHas nHKeHepusn», «I eHHass HHXKEHEepUsD».

JlaGopaTopuas padora «/3ydueHne o0beKTOB OMOTEXHOIOTUNY.

IIpakTHyeckas padora «llosydeHre MOJIOYHOKUCIBIX IPOTYKTOBY.



Jdkckypeuss «buoTtexHonoruss — BaKHEWIIas NPOU3BOAMUTENbHAS CHIIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MPOU3BOACTBO ).

11 KIIACC

Tema 1. 3apoxkaeHue m pa3BUTHE SBOJIONMUOHHBIX NpeACTABJICHHUHA B
onoJiornu

OomonnoHHass Teopuss Y. [lapBuna. IIpeanochUlKM BO3HUKHOBEHHS
napBuHU3Ma. JKU3Hb U Hay4dHas nesTenbHocTh Y. JlapBuHa.

JIBrokylye cuiibl 3BOTIOIUK BUA0B 110 Y. JlapBuHY (BBICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHS OpPraHU3MOB, HACJEICTBEHHass WM3MEHYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmnenue cunTeTnyecko Teopun d3Bomonuu (CTI). HelTpanbHas
Teopust dBomound. CoBpeMeHHas SBOJIOUMOHHAs  OuWojorud. 3HA4YECHHE
ABOJIIOIIMOHHON T€OpUHU B POPMHUPOBAHUYU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JlemoHcTpanuu

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Krosee, Y. lapeun, C. C. UerBepukos, 1. W. [lImansraysen, Ix. Xonaenn, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoit mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJICHU y pacTeHnii W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nyremectBus Y. Japsunay, «Haxonku Y. Jlapsunay, «DopMbl 00pbObI
3a cyuiectBoBaHue», «llopoasl romybeit», «MHorooOpaszue KyJIbTypHBIX (opm
KarmycThl», «[1opoapl JOMAITHUX KUBOTHBIX», «CxemMa 00pa3oBaHUsl HOBBIX BUJIOB
(mo Y. J[lapBuny)», «Cxema COOTHOIIEHUS MABMXKYIIUX CHJ OSBOJIOLUNY,
«OCHOBHBIE MTOJIOKEHHS] CHHTETUYECKON TEOPUH IBOJTFOLIUNY.

Tema 2. MuKpo3BoOIIOLMA U €€ Pe3yJIbTATHI

[TomynsAnus Kak 3JIeMEHTapHasi eAuHuIA SBOMIOIUA. COBPEMEHHBIE METOMBI
OIICHKM TEHETUYECKOTO pPa3HOOOpasus M CTPYKTyphl mnomyisnuid. 3meHeHue
reHopoHJa TOMyJSAIMU KaK d3JIEMEHTApHOE SBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (JABUXKYIIHE CHJIBI) HBOJIONMH. MyTallMOHHBIH
nporecc. KomOuHaTuBHas wu3MeHUMBOCTh. Jlpelid TeHOB — ciydaifHbie
HEHAIpaBJICHHbIE W3MEHEHHsS 4YacTOT aieiaed B momyisanusx. Oddext
ocHOBaTena. JIDggexm oOymuiiounoco eoprviuwika. CHUdCEHUe 2eHemu4eckKo2o
pasznoobpasus: npudunsvl u cireocmeus. llposenenue s3gpgpexma Opetigha 2enog 6
oonvuux u  manvlx  nonynayusx.  Murpanuu.  M3onsuus  mOmyJIsSIui:
reorpaduyeckas (IpOCTPaHCTBEHHAs ), OMoIoTHYeCcKas (PErmpolyKTUBHAS).



EctrectBennbiii oTOOp — Hampapisitonuii  ¢aktop sBomonun. Dopmbl
€CTECTBEHHOTO  OTOOpa:  JBWXKYIIWWA, CTAaOWIM3UPYIOIIUNA,  pPa3pbIBAOIIMIA
(zm3pynTuBHbIN). IlomoBoil 0TOOp. BO3HMKHOBEHHME W 3BOJIOLUS COLMAIBHOIO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOeHHOCTh  OPraHU3MOB  KaK  PE3yJlbTaT  MHUKPOIBOJIOIMUH.
Bo3HUKHOBEHHE  TPUCIIOCOONIEHWH Yy  opraHu3MoB.  ApoMopdo3bl U
uanoagantanuu. [Ipumepsl nmpucnocobseHuii y opranu3MoB: MOp(hOIOTHYECKHE,
dbusnonoruyeckue, - OMOXUMHUYECKHE,  MoOBeAeHYecKne.  OTHOCHUTENbHOCTh
MPUCTIOCOOJICHHOCTH OPTraHU3MOB.

Bun, ero xpurepum u cTpykrypa. BumooOpazoBaHue Kak pe3ysbTar
MUKpO3BOIOIMHU. M3omsius — kiodeBord (aktop BuaooOpazoBanusa. Ilytu u
CIIOCOObI BUJI000pa30BaHMUS: aJIONaTPUYECKOe (reorpaduueckoe),
CUMIATPUYECKOE  (IPKOJOTHYECKOE), «MTHOBEHHOE»  (TIOJUILIONAN3ALIMS,
rulOpuanzanust). JIuTenbHOCTh 3BOIIOIMOHHBIX IPOIECCOB.

Mexanu3Mbl (OpMHPOBaHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb »BONIONMOHHONW OHOJOTMM B pa3padOTKE HAay4YHbBIX METOOB
COXpaHeHHsI OMopa3zHOo0Opazusi. MUKPOIBOJIONUS U KOIBOJIOIUS Mapa3uTOB U UX
x0351eB. MexaHnu3mMbl (OPMUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CTHIOCOOBI
OOpBHOBI C HEl.

JleMoHCTpauumn

[Toptpersr: C. C. YetBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasi HM3MEHYUBOCTHY, «llomynsironnas
CTpYKTypa Buaa», «Cxema MmposiBJeHus1 3akoHa Xapau—BaiinOepray, «/IBumxymume
CHJIbI 3BOJIOLUNY, «DKOJIOrMUecKas H30JSUS MOMyJALUNA CeBaHCKOM (openmy,
«l'eorpadmueckas M30MSALUS  JUCTBEHHULBI CUOMPCKOM M JIMCTBEHHUIBI
naypckoiny, «IlonynsiimoHHbIE BOJTHBI YUCICHHOCTH XUITHUKOB U KEPTB», «Cxema
JIEUCTBUS ©CTECTBEHHOTO 0TOOpa», «Dopmbl OOpPHOBI 3a CYIIECTBOBAHHEY,
«HpycTpualibHbIN MenaHu3M», «KuBble uckonaembie», «llokpoBuTENbCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexaronas OKpacka KUBOTHBIX»,
«Duznonornueckue agantanuny, «lIpucnocoO0IeHHOCT, OpPraHu3MoB H €€
OTHOCUTENBHOCTBY, «Kputepun Buma», «Bunpl-nBoiiHukn», «CTpykTypa BuAa B
npupoze», «Crocobbl BugooOpa3oBanus», «l'eorpaduyeckoe Bug000pa3zoBaHUE
TpEX BHUIOB JAHJBIEH», «IKOJOTHYECKOE BHMJI000pAa30BAHHUE BHUJIOB CHUHUID),
«ITonumionasl pactreHuit», «KamyctHo-peneunbiii THOPUI.

O6opynoBanue: repbapuu pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHIL U
3Bepeil C MpUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUH, Yydella NTHIl W 3Bepei
pasHBIX BHUJAOB, TrepOapuM pacTeHuWH OJM3KUX BHJOB, 00pa30BaBIIMXCSA
pPa3TUYHBIMH CTIOCOOAMH.



JlaboparopHasi padora «BbIABIeHHE HW3MEHYMBOCTH Yy OCOOEH OIHOTO
BUJIAY.

Jlabopatopuass  padora  «lIpucmocobrmeHus  OpraHm3MOB U HX
OTHOCHUTEJBbHAS 1IEJ1eCO00Pa3HOCTDY.

Jlabopatopuass padora «CpaBHEHHE BHJIOB IO MOPQPOIOTUUECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoIOUMs U €€ pe3yabTaTbl

Metonel  u3ydeHMST MaKpod3BOJOLMHU. [laleoHTONOTHMYECKME  METOMBI
uzydeHus: oHBononuu. Ilepexonneie ¢GopMbl U (PUIOTEHETUYECKUE — PSIIbI
OpraHU3MOB.

buoreorpapuyeckue MeTonpl u3ydeHUs 3Boiouud. CpaBHeHUE QIOpBHI H
(dayHbl MaTepuUKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emiu. Buabi-
SHIAEMHUKHU U PEIUKTHI.

OMOpPHUOIOrMYECKUE U CPABHUTEIBLHO-MOP(OJIOTHUECKHE METOAbl U3YUEHUS
BOMIOIMU. ['eHeTHYecKue MEXaHU3Mbl 3BOJIOLMH OHTOI€HE3a M IOSIBICHHS
HBOJIIOLMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbl.
PynumenTapuble  opraHbl M araBuU3Mbl.  MOJIEKYJISIpHO-T€HETUYECKHE,
OMOXMMHMYECKHE M  MaTeMaTHUYeCKUe  METOAbl  W3YYEHHS  IBOJIIOLMU.
['omonornynsie reHbl. COBpPEMEHHBIE METO/ABI MOCTPOCHUS (PUIOreHEeTHUYECKUX
JI€PEBBHEB.

XPpOMOCOMHBIE MYTAIIMH U 3BOJIIOLUS FTEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuiIa) dBOIONUU. [Ipunyun cmenvl QyHKYUlL.
HeobOpatumocTs sBomtonnu. AjnanTuBHas panuanus. HepaBHOMEPHOCTH TEMIIOB
IBOJIFOLIUY.

JleMoHCTpauumn

[Toptpetsl: K. M. bap, A. O. Kopanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmuibl 1 cxembl: «DWIOTCHETHUECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3ybbie  smepsl»,  «Cteronedansyy,  «Punmoduth»y,  «CemeHHBIC
nanopoTHUkW», «buoreorpapuyeckue 30HB 3emiun», «Jlpeiid KOHTHHEHTOBY,
«Penuktey, «HaudanpHble cTaauu SMOPUOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «[’OMOJIOTMYHBIE ¥ aHAJOTWYHBIE OpraHb», «PyauMeHTbI»,
«ATaBU3MB»Y, «XPOMOCOMHBIE HA0OpHI YEIOBEKAa U IIMMIIaH3e», «l JIaBHBIC
HaMpaBJIEHUS 3BOJIOLUNY, «OO01IMe 3aKOHOMEPHOCTH HBOJTIOLIUN.

O6opynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJSKH HMCKOIMAEMbIX OCTATKOB
OpPraHW3MOB, MYJISI>KM TOMOJIOTHYHBIX, AHAJOTUYHBIX, PyJAUMEHTAPHBIX OPIraHOB U
aTaBU3MOB, KOJUIEKIIMHA HACEKOMBIX.

Tema 4. IlpoucxokaeHne U pa3BUTHe JKU3HU Ha 3emJie

Hayuynple THUIOTE3bI NPOUCXOXKACHUSA >KU3HM Ha 3emie. AOHOTeHe3 U
naHcrepmusi. [loHayuHble IpeACTaBICHUsS O 3aPOKICHUU JKU3HU (KPEAMOHU3M).



['unoTresa MOCTOSSTHHOTO CaMO3apOK/ICHUS )KU3HU U €€ ONpOBEpKEHHUE onbiTaMu .
Penu, JI. Cnannanuanw, JI. [Tactepa. [IpoucxoxaeHue sKU3HU U aCTPOOUOITIOTHSI.

OcCHOBHBIE JTaIIbI HEOPTaHUYECKON ABOJIIOLIMH. [InanerapHas
(reosornyeckasi) 3BONIONUSA. XHUMHUYECKash »HBOJOLMA. AOHOI€HHBI CHHTE3
OopraHu4eckux BemecTs n3 Heopranudeckux. Ombeir C. Mumepa u I'. IOpm.
O6pazoBanue mnoauMepoB u3 MoHoMepoB. KoarnepBatHas rumoreza A. .
OmnapuHa, TUoTe3a nepBuYHOro OynpoHa J[k. XosneitHa, reHeTHUecKas TUrnoTes3a
I'. Ménnepa. Pu6o3umbl (T. Yex) m rumoresa «mupa PHK» VY. TI'mnbepra.
dopmupoBaHue MeMOpaH U BOSHUKHOBEHUE TIPOTOKIIETKH.

Hcropuss 3emuin M Meroabl €€ u3zydeHHs. VIcKomaemble OpPraHMYECKHUE
octarku. ['eoxpoHonoruss u e€ wmeronbl. OTHOCUTENbHAsT H  A0OCOJIIOTHAS
reoXpoHoJorus. I'eoxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.

HavanbHble 3Tanbl OpraHudeckodl sBosronuu. IlosiBIeHHME ©  3BOJOLHS
HEPBBIX KJIETOK. DBOJIOLHMSA MeTaboau3Ma. BO3HHKHOBEHHE MEPBBIX IKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOMIIEHKN KaK aHaJIOr MEpPBbIX Ha 3emile COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI 1 3yKaprOTHI.

[IpoucxoxaeHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MPOUCXOKICHHE
BUpYycOB. lIponcxokaeHne MHOIOKJIETOYHBIX OpPraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIC ATallbl ABOJIOLUMM BBICIIMX pacTeHuil. OCHOBHBIE apoMOp(dO3bl
pactennii. Bpixox pacrenmii Ha cymy. llosiBIeHME CHOpPOBBIX pPAacTEHHU U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. IIponcxokIeHne IBETKOBBIX
PaCTEHUMN.

OcCHOBHBIE 3Tambl 3BOJIIOLMHU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bI
XKUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. [lepBbie Xop0BbI€ )XKUBOTHBIE. JKHU3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampubuit u pentwmid. [IpoucxoxaeHrne MICKOMHUTAONINX U
ntul. [lpunuoun kmoueBoro apomopdosa. OcBoeHue O€CHO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIH.

Paszutne xu3HM Ha 3eMje IO dpaM M MEpUoAaM: apxeu, MPOTEPO30M,
najgeo3oi, Me3030M, KailHO30il. OOm@as xapakTepucTHKa KiIuMara |
reoJiornyeckux npoueccoB. [losBIeHHE W pacUBET XapaKTEPHBIX OPraHU3MOB.
VYrineoOpa3zoBaHue: €ro yCIOBUS U BIMSIHUE HA Ta30BbIH COCTaB aTMOC(hEpHI.

MaccoBble BIMUpAHUSI — SKOJOTUYECKHUE KpU3HCHI mpouuioro. [Ipuunnbl u
CJIEICTBHSI MAacCOBBIX BbIMUpaHUI. COBPEMEHHBIM JKOJIOIMYECKUN KPHU3HC, €ro
ocobennoctu. [Ipobnema coxpanenus 6uopaznoodpasus Ha 3emiie.

CoBpeMeHHas cucTemMa opraHudeckoro mupa. [IpuHiunel kmaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATHYECKUE TPYNIIbI OPraHU3MOB.

JdeMoHCcTpauu



[Toptpetsi: @. Penu, JI. Cnamnannanu, JI. Ilactep, . . Meunukos, A. .
OmnapuHn, JIx. Xonnewn, I'. Mémnep, C. Muinnep, I'. FOpu.

Tabmumbr u cxembl: «Cxema ombita @. Peqny, «Cxema ombita JI. [1acTepa mo
M3YYEHHUIO CaMO3apoKICHHs XKu3HW», «Cxema ombita C. Mwumepa, ['. FOpwm»,
«JTanbl  HEOPraHWYECKOW  JBONIOUUNW»,  «['€OXpOHOJIOrMYecKas  IIKajay,
«HauanpHble 3Tarbl OPraHUYEcKO 3BOMIOLUNY», «CxeMa 00pa30BaHMS 3YKAPHOT
nyTéM cumoOunoreHeza», «CucremMa XKUBOM NpHpoAbD», «CTpoeHue BHUPYCAY,
«Apomopdosbl  pacreHuit», «PuHHOGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«MHorokierounsle Bogopocian», «Mxwm», «IlanoporHukm», «l'onocemMeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOTO
Mupay, «ApomMopdo3bl KUBOTHBIX», «lIpocteiimme», «KumeuHononocTHbey,
«Ilnmockue YepBU», «YneHucToHorue, «PBIOBIY, «3€MHOBOJIHBICY,
«IIpecmbikaromuecs», «IItune», «Mnekonuratomue», «Pa3BuTue KuU3HU B
apXeuckou spey, «Pa3BuTHe )KU3HU B NMPOTEPO3OUCKON 3pey, «Pa3BuTue KU3HU B
IaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOM 3pe», «Pa3BuThe XKu3HU B
KaHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuu pacTEHUM pa3IUYHBIX OTAEJOB, KOJUICKIUU
HAaCEKOMBIX, BJIaKHbBIE IIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
UTJIOKOXKHMX, CKEJIEThl IMO3BOHOYHBIX JKMBOTHBIX, 4Yydella NTULl W 3Bepeu,
KOJUIEKIIMM OKAMEHEIOCTEMN, ITOJIE3HBIX HCKOMAEMBIX, MYJBSIKH OPTaHUYECKHUX
OCTaTKOB OPIaHU3MOB.

BupryanbHaa  saboparopHas paGora «MogenupoBaHUE — ONBITOB
Mumiepa—FOpu 1o u3y4eHnio abMOTE€HHOTO CUHTE3a OPraHUYeCKUX COSAMHEHUH B
NEePBUYHOM aTMOchepey.

JlaGoparopHasi padora «/3ydeHue W ONUCAHUE MCKOMAEMBIX OCTATKOB
JTPEBHUX OPTaHU3MOBY.

IIpakTuyeckas padora «l3ydeHue OCOOEHHOCTEH CTpOEHUs pacTeHUM
Pa3HbBIX OT/EIIOBY.

IIpakTnueckasi padora «3yueHre oCOOEHHOCTEW CTPOCHHS TTO3BOHOYHBIX
YKUBOTHBIX ).

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AaHTPOIOreHe3

Paznensl 1 3amaun aHTponoyiorni. MeToapl aHTPONOJIOTHH.

CraHoBjieHHE TPEACTABICHUM O MPOUCXOXKICHHHM YEJIOBEKA. Penuruo3Hble
BO33peHus1. COBpEMEHHbBIE HAYYHBIE TEOPHH.

Cx0AcTBO yenoBeKa C )KUBOTHBIMU. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.
CBuzeTenbCcTBA  CXOJACTBA  YEJIIOBEKA € JKUBOTHBIMU:  CPaBHUTENIBHO-
MOPQOJIOTUYECKHE, AMOPHOJIOTUYECKUE, (hU3HOTIOTO-OMOXUMUYECKHE,
noBesieHueckue. OTanyus 4elaoBeKka OT KUBOTHBIX. [IpsIMOXOkKIEHUE U KOMILIEKC



CBSI3aHHBIX C HUM MPHU3HAKOB. Pa3BUTHE rOJOBHOTO MO3ra U BTOPOM CUTHAIBHOMU
CUCTEMBI.

JBukymire cuibl ((pakTopsl) aHTPONOTeHe3a: OMOJOTHYECKHE, COI[HANIbHBIE.
CooTHolieHHEe OMOJOTUYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcHOBHBIE CTaJANM aHTporioreHe3a. PaHHue 4YenoBeKOOOpa3Hbie O00E3bSHBI
(TPOKOHCYIIBI) U paHHHUE MOHTHU/IBI — OOIIHE MPEAKU YeTOBEKOOOPa3HBIX 00€3bsH U
JToJed. ABCTPAJONUTEKU — ABYHOTHE MPEAKU JoJei. YeloBeK yMeblil, IepBbIe
W3TOTOBJICHUS OPYAUM Tpyaa. YenoBeK MpAMOXOASAIIMN U MEPBBIA BBIXOJ JIOACH
3a  npenensl  Adpuku. YenoBek reipenbOeprckuii — 0oOmME  MpeNoK
HEaHIEpTaJIbCKOT0 YEJIOBEKA U YEJIOBEKAa Pa3yMHOro. YeloBeK HEeaHAepTAIbCKUN
KAaK BHUJ JIIOJEU XOJIOAHOTO KiauMara. YernoBeK pa3yMHbBId COBPEMEHHOIO THIIA,
JIEHUCOBCKHI 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a TmpenenamMu AQpuku.
[TaneoreneTrka 1 najeoreHOMHUKA.

OBOJIONMS COBPEMEHHOT'O 4eJIOBeKa. EcTecTBEHHBIM OTOOp B MOMYJISLMSIX
yenoBeka. MyTanMoHHbBIM Tpouiecc W noauMopdusM. [lomynsiuoHHbIE BOJHBI,
Ipeiid reHoB, Murpauus U «d(PpQPexT ocHOBATENsD» B MHOIYJSUAX COBPEMEHHOTO
YeJoBeKa.

Yenoseueckue pacel. [loHstue o pace. bosmpmme pacel: eBponeouaHas
(eBpa3uiickasi),  aBCTpaJioO-HErpoWAHas  (PKBaTOpUalbHAas),  MOHIOJOUJIHAS
(a3maTcko-aMepuKaHckas). Bpems u myTu pacceiieHHs 4YeloBeKa MO IJIaHEeTe.
EnuHcTBO  4yenoBeuecknx — pac.  HayuHas  HECOCTOSATENBHOCTH  pacu3Ma.
[TpucnocoO0NeHHOCTh 4EeNOBeKa K pa3HbIM YCIOBUSIM OKpYXKaloLlel Cpenbl.
Bnusaue reorpaduueckoit cpeapl u Apeiida reHOB Ha Mopdosoruto u
(bU3HONIOTHIO YeTIOBEKa.

MexaucuuruinHapable  MeToAsl B ¢u3uuecko  (OMOJOrMyYecKon)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS  AHTPOINOJIOTHS WU IAJCOaHTPONOJIOTHS
YEeJIO0BEYECKUX MONMYyJSIUUMNA. broconnanbHbIe HMCCIEI0BAHUSA IPUPOIBI YEIIOBEKA.
HccnenoBanue KOBOMIOLMHI OMOIOTHYECKOTO U COLIMATIBLHOTO B YEJIOBEKE.

JdemMoHcTpanuu

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

Tabnuubl 1 cxembl: «MeToJIbl AHTPONOJIOTUNY, «['0JJOBHOM MO3T YEIOBEKAY,
«YenoBexkooOpa3Hble 00€3biHb, «CKeleT ueIoBeKa M CKeJNeT IIHUMIIaH3e»,
«PynMMEHTHI U aTaBU3MbD, «JIBUKYIIIUE CUIIBI aHTPOMIOTEHE3A», « IBOJIFOIIMOHHOE
JIPEBO  4YEIOBEKa», «ABCTpajlonutek», «YemnoBek  ymenwli», «YenoBek
NPAMOXOISIINIY, «/leHncoBckuil yenoBek» «Heanaepranbipy, «KpoMaHbOHIBD,
«IIpenku yenoBeka», «ITarbl IBOJIIOLUHU YETOBEKA», «Packl yenoBekay.

OOopynoBaHue: MyJSDKM — OKaMEHEJIOCTEH, MPEeAMETOB  MAaTEepUaIbHOU
KyJIbTypbl TpPEIKOB 4YeloBeKa, penpoaykuuud (dotorpaduu) KapTHH C
MUdoOIOTHYECKUMU U OHUOJEHCKUMM CIOKETaMH TPOMCXOXKICHUSI YEJIOBEKa,



dboTorpadu HaXOAOK UCKOMMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeIOBEKA, MOJIENb
yepena 4YeaoBeKa W uepena IMIMMIIAH3€, MOJENb KUCTA YEJIOBEKA W KUCTH
MIMMIIAH3€, MOJIETIA TOPCa MPEIKOB YEJIOBEKA.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOEHHUS CKejeTa
YEJIOBEKA, CBA3AHHBIX C MPAMOXO0KICHUEM).

IIpakTnueckas padora «/3yyeHne dKOJIOrMYECKUX aJalTallui YEI0BEKay.

Tema 6. Dkojorus — Hayka O B3aMMOOTHOUIEHUSIX OPraHU3MOB U
HAJIOPraHU3MEHHBIX CHCTEM € OKPY/KaKLIeH cpeaou

3apoxaeHue U pa3Butue 3kojoruu B Tpynax A. I'ym6onbara, K. @. Pynbe,
H. A. CesepuoBa, 2. I'ekkens, A. Tencnu, B. H. CykauéBa. Pazngensl u 3amaun
3KoJIOrMU. CBSI3b IKOJIOTUU C IPYTUMHU HAYKAMH.

Metoasl skosioruu. IlosieBbie HaOMIOAEHUS. DKCIEPUMEHTHI B DKOJIOTHU:
OpUpOAHbIE W JlabopaTopHble. MoJeaupoBaHre B HKOJIOTUU. MOHUTOPUHT
OKpY’KaroIIel CpeIbl: JIOKAIbHBIN, peTHOHATBHBIN U TJI00ATbHBIN.

3HAaYeHUE DOKOJIOTMYECKMX 3HAHUW JUIA  YEJIOBEKA. DKOJOTHYECKOE
MHPOBO33PEHHUE KAK OCHOBA CBSA3€W 4YenoBeuecTBa C npuponon. GopMupoBaHue
JKOJIOTUYECKOM KYJIbTYPBI U 3KOJIOTHYECKOW TPAMOTHOCTH HACEJICHUA.

JlemoHcTpanuu

[Toptpetsr: A. I'ym6oasar, K. @. Pynbe, H. A. Ceseprios, D. I'ekkens, A.
Tencnu, B. H. Cykaués.

Tabmunel n cxemul: «Pazmensl skomorum», «MeToasl 3Komorum», «Cxema
MOHUTOPHUHTA OKPY’KAIOIIEN CPEABD.

JlaGopaTopHas padora «3yuenne METOJ0B DKOJIOTHYECKUX
VICCIIEIOBAHUI.

Tema 7. Opranusmsl U cpefa O0UTAHUSA

DKoJyiornueckre (PakTopbl U 3aKOHOMEPHOCTH UX aenctus. Knaccudukanms
IKOJIOTHYECKUX (DAKTOPOB: aOMOTHYECKHE, OMOTHUECKHE, aHTpororeHHbIe. O01ue
3aKOHOMEPHOCTH JCHCTBUS dKoJornueckux (akropos. [Ipasmino muammyma (K.
[npenrens, 0. JInOux). TonepanTHOCTh. DBpUOMOHTHBIE M CTEHOOMOHTHBIE
OpTraHU3MBI.

AbGuoTtnueckue ¢akropel. CBeT Kak sKkonorudeckuit daxrtop. JleicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKUE TPYIIIbI
pacTeHHI M JKMBOTHBIX IO OTHOIICHHIO K cBeTy. CUrHajgbHas poJib CBETA.
DOTONEPUOU3M.

Temneparypa kak dskosjoruueckuii Qakrop. JleiicTBue TemmepaTtypsl Ha
opranu3Msbl. [IoMKuIO0TEpMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE H
CTEHOTEPMHBIE OPTAHU3MBI.



Bnaxnoctes kak skonormueckuit (axrtop. Ilpucmocobnenus pactenuii K
NoJIIepKaHUI0 BoJHOTO OanmaHca. Knmaccudukarnusi pacTeHHl MO OTHOIICHHUIO K
Boje. [Ipucnoco6nenns KUBOTHBIX K HU3MEHEHUIO BOJHOTO PEXKUMA.

Cpenpl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3JyILIHAs, [TOYBEHHAs,
r1yOMHHAs  TOJINOYBEHHAs, BHYTPUOpPraHU3MEHHas.  DPU3NKO-XUMHUYECKUE
0COOCHHOCTH cpeji oOuTaHus opraHu3MoB. llpucrocoOneHuss OpraHu3MoB K
JKUA3HU B Pa3HbIX Cpeaax.

buonornyeckne putMmbel. BHemHue u BHyTpeHHUE pUTMBL. CyTOYHBIE H
roguusbie puTMbl. [IpuCrocoOIE€HHOCTh OPraHW3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBUU KU3HU.

Kusnenneie @opmbl opranu3MoB. [loHsiTue O JKHU3HEHHOW (QopMme.
KusHeHnHble POpMBI pacTEHUI: NEPEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHHE
TpaBbl, OAHOJETHHE TpaBbl. JKHU3HEHHbIE (POPMBI KUBOTHBIX: TUIPOOHOHTHL,
re00MOHTHI, a9p0OHOHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckne (bakTOpBHL. Bunpr  OMOTMYECKMX ~ B3aUMOJCHUCTBHIAL:
KOHKYPEHIMSI, XUIIHUYECTBO, cCUMONO03 U ero gopmel. I[lapazutusm, koonepauus,
MyTYyajJu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJeOHM4ecTBO). HeTpodpuueckue
B3aUMOJICUCTBUS  (Tomuyeckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTMYECKHX B3aMMOJCHCTBUI Il CYLIECTBOBaHHMS OPIraHHW3MOB B Cpele
oOutanud. [IpuHIUIT KOHKYPEHTHOTO UCKITIOUEHUS.

JleMoHCTpauumn

Tabmupl 1 cxeMmbl: «OKosornyeckue (axkTopsl», «CBETOBOH CIEKTPY,
«OKOJOTUYECKNE TPYIIBI )KUBOTHBIX MO OTHOUIEHUIO K CBETY», «TeIIokpoBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE >XUBOTHBIE», «DHU3MOJIOrMYECKUE aJanTaluu
KUBOTHBIX», «Cpenbpl o0O0UTaHUS OpraHu3MoB», «buonmornueckue pUTMBIY,
«Kuznennole  Qopmbl  pactenuit», «KuzHeHHble  (OPMBI  JKHUBOTHBIXY,
«9KocucTeMa MMUPOKOJIUCTBEHHOIO JIECay, « IKOCHCTEMA XBOMHOIO Jecay, «Llenu
NUTaHus», «XunHudectBoy, «llapasutusm», «Koukypenmus», «CumoOuosy,
«Kommencanuzm».

O6opynoBanue: repObapur pacTeHUNW U KUBOTHBIX, MPUCTIOCOOJEHHBIX K
BIUSHUIO Pa3UYHbIX JKOJOTMYECKUX (PaKTOpoB, repdapuu CBETOJIIOOUBBIX,
TEHENIOOUBBIX U TEHEBBIHOCIUBBIX PACTEHUM, CBETOJIOOMBBIC, TEHENIOOUBBIE U
TEHEBBIHOC/IMBBIC KOMHATHBIE PAaCTEHUS, repOapuy U KOJJIEKLIUU TETUIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMUYMBBIX PAacTEHUM, uydesia NTUIl U 3Bepeid, repOapuu
pacTeHMid, OTHOCSIIUXCS K rurpoduram, kcepopuram, Me30(puTaM, KOMHATHBIE
pacTeHus aHHBIX TPYMI, KOJUIEKIIMH >KMBOTHBIX, OOUTAIOUINX B Pa3HBIX Cpenax,
repObapum M KOJUIEKUMM PpAaCT€HWA M JKUBOTHBIX, OOJaJAl0UX YepTaMH
MPUCIIOCOOJIEHHOCTH K CE30HHBIM H3MEHEHUSM YCIOBHM >XKM3HH, Tepbapuu u



KOJUICKIIUA PACTEHUH M KUBOTHBIX PAa3IMUHBIX >KM3HEHHBIX (POPM, KOJUICKIIHH
YKUBOTHBIX, YYACTBYIOIIMX B PA3JIMYHBIX OMOTUUYECKUX B3aUMOIECHCTBUSAX.

JlabopaTopnasi paGora «BbIABICHUE TMPUCTIOCOOTIECHUN OPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTopuass padora «BbIsiBIeHHE MPUCIOCOOTICHUN OpraHU3MOB K
BIIUSHUIO TEMIIEPATYPBD».

JlaGopaTopnass padora «AHATOMHYECKHE OCOOCHHOCTH pACTCHHHA U3
Pa3HBIX MECT OOUTaHUS.

Tema 8. Ikos10rusi BUA0B U NOMYJISTIMH

OKOJIOTUYECKHE  XapaKTEPUCTUKHA  IOIYJIALMH. [Tomymsimuss ~ Kak
Oononoruyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpelibl, PU3NYECKUX OAPHEPOB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI
nonyisauuid. OCHOBHBIE TIOKa3aTenu NOMYJSLUUU: YHUCIEHHOCTh, IIJIOTHOCTD,
BO3pacTHass M II0JIOBasi CTPYKTypa, pOXKAAEMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUSL.

DKonornyeckass CTpykrypa nomyiasiuud. OneHKa YMCIEHHOCTH MOMYJISLIMH.
JlunaMuKa momyssiuu U €€ peryisiuus. bUoTHYecKuid NMOTeHLHANl MOMYJISLHUU.
MopnenupoBaHue JTMHAMUKY nonyJisinuy. KpuBble pocTa YHCIEHHOCTH MOMYJISLNH.
KpuBble BbDKHBaHUS. Perymnsius YUCICHHOCTH MOMYJSIUNA: PoJib (HaKTOPOB,
3aBUCSUIMX U HE 3aBUCSAUIUX OT IUIOTHOCTH. DKOJIOTHYECKUE CTPATETUU BUIOB (I- U
K-cTparerun).

[Tonsitue 00 HKONOrMYECcKO HuIIe BHuaa. MectooOutanue. MHoromepHas
MoJenb sKosiornyeckon Humm Jx.M. XarunHcoHa. Pa3Mepbl 3KOI0rMYECKOU
HuM. [loTeHnnanpHas u pealn30BaHHAs HULIN.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. BUAbl M HX KU3HEHHBIE
CTpaTEruu. JKOJIOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTH TMIOBEJIEHUS M MHIpalMil KUBOTHBIX. buoslornueckue
WHBA3UU YYKEPOJHBIX BUJIOB.

JdemMoHcTpanuu

IToprper: . M. XaTuynHCOH.

Tabmuubl W cxembl: «IKOJOTHYECKUE XapAKTEPUCTHKU MOMYJSLUNY,
«IIpocTpaHcTBEHHass  CTpyKTypa mnomyJjsiuuw», «Bo3pacTHele  mvpaMuibl
nonyasiuun», «CKOPOCTh  3aceleHuss TOBEPXHOCTH 3€MJIM  Pa3IMYHBIMU
opranuzMamun», «Mogeib 3kosiorndeckon Hum Jx. M. XaTunHcoHay.

O6opynoBanue: repdapun pacTeHUM, KOJJIEKIIUH )KUBOTHBIX.

JlaGopaTtopnas  paGora  «lIpucnocobmeHuss cemMsiH  pacTeHUd K
PACCEIICHUION.

Tema 9. Jxosorust cood1mecTB. IKOJIOrHYECKHE CHCTEMBbI.



CooOmectBa opraHu3moB. buoneHo3 u ero crpykrypa. CBA3W MeExXIy
OpraHu3Mamu B OHMOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. JIx. Tencnu). DOyHKIIMOHAIBHBIC
OJIOKM OpPraHM3MOB B DKOCHUCTEME: MPOAYIEHThl, KOHCYMEHTBI, PEIYyLICHTHI.
Tpoduueckue ypoBHH. Tpoduueckne 1nenu u cetd. AOUOTHYECKHE OJIOKH
skocucteM. [TouBbI 1 MBI B DKOCHCTEMax. KpyroBopoT BemecTB ¥ MOTOK DHEPTUN
B DKOCHCTEME.

OcHOBHBIE  TOKa3aTelu  JSKOCUCTEMbl. buoMacca U MPOAYKIMS.
DKOJIOTUYECKHe MUPAMU/IbI Urucell, OMOMaCChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HampaBneHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIECTB — CyKIleccuu. [lepBuUHbBIE U
BTOPHYHBIE CYKIIECCHM W WX TNPUYUHBL. AHTPOIOTCHHBIC BO3JIEHCTBHS Ha
cykneccuu. KnmnmakcHnoe cooOmiectBo. bropaznoobpasue u nmoiaHoTa KpyroBopora
BEII[ECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[IpupoaHbie IKOCUCTEMBI. JKOCUCHEMbL 03€P U peK. DKocucmembl Mopel U
oKkeanog. Ixocucmemvl MyHOp, 1€C08, CMenel, nyCmbitb.

AHTpOTIOTEHHBIE HAKOCHUCTEMBI. ATpOdKOCHCTEMa. ATporeHo3. Paszmuuus
MEXy aHTPOIIOTEHHBIMH U MPUPOTHBIMHU YKOCHUCTEMaMHU.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteM. [opojckas
bnopa u ¢ayna. CuHaHTponuzaius Tropojckoi ¢dayHbel. buonoruueckoe u
X035 CTBEHHOE 3HAUECHUE arPOIKOCUCTEM B YPOOIKOCHCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
skocuctemax. Ponb kackaonoco 3gpgexma u 6udo8-30ugpukamopos (Kirouesvix
61008) 8 QyHKyuoHuposanuu s3xocucmem. IlepeHOC PHEPTUU U BEIIECTB MEKIY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIIAN U 3KOCUCTEM
B YCIIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHIA.

Mexanuzmoi 8030eticmeus 3aepA3HeHUU pPA3HbIX Munos Ha
CYOOp2aHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHO8bl  9KOJI02UYECKO20  HOPMUPOBAHUS  AHMPONOSEHHO20  8030€UCMBUs.
MeTo1010THs MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JdemoHcTpanuu
[Toptpert: A. JIxk. Tencnu.
Tabmupt  u cxembl:  «CTpykTypa  OuoleHo3a»,  «OKOocHCTeMa

IIUPOKOJIMCTBEHHOTO Jiecay, «DKOCUCTeMa XBOWHOTO Jiecay, «DYyHKIMOHAJIbHBIC
IPYIIBl OPTAaHU3MOB B JKOCHCTEME», «KpyroBOpOT BEIIECTB B 3KOCHUCTEME),
«Ilenu nutanus (macTOUIIHAS, AETPUTHASN)», « IKOJIOTHUYECKAS MUPAMUIA YUCET,
«IKonoruyeckas mupamua OMOMACChI», «IKOJIOTHYECKasi MUpaMUa SHEPTUNY,
«O06pazoBanne 6omoTay, «IlepBuunas cykueccus», «BoccTaHoBIeHHE jieca Mocie



noxapay, «9KoCHUCTEMa 03epa», «ArporeHo3», «KpyroBopoT BEHIECTB M MOTOK
DHEPTUU B arporieHo3e», «[Ipumepsr ypboskocucTem.

O6opynoBaHue: repOapuu pacTeHU, KOJUIEKIIMY HACEKOMBIX, Uyydelia MTHUIl U
3Bepeit, repOapuu KyJIbTYpPHBIX U TUKOPACTYUIUX PACTEHUM, aKBAPUYM KaK MOJENb
HKOCUCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanue ypOo03KOCUCTEMBDY.

JlabopaTtopuasi padora «l3ydeHue paszHooOpasumsi MEIKHUX MMOYBEHHBIX
YJICHUCTOHOTHX B Pa3HbIX SKOCUCTEMAX).

IKCKypeHsi «DKCKypCcHUsi B TUIIUYHBIN OuoreoneHo3 (B qyOpaBy, Oepe3HSK,
SJIbHUK, Ha CYXOJI0JIbHBINA WM MOWMEHHBIN JIYT, 03€p0, 00JI0TO)».

IKCKYpcusi «DKCKYpCHUsl B arposKoCHCTeMy (Ha MOJie WIM B TEIUIMYHOE
XO034MCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buocdepa — obmieranerapHasi o0ojiouka 3eMIIH, TNI€ CYIIECTBYET WIIH
CyllleCTBOBaJia XU3Hb. PazBuTue npeacrtasieHuil o ouocdepe B Tpyaax J. 3rocca.
VYuenue B. U. Bepuaackoro o 6uocdepe. O6nactu ouocdepst u e€ coctan. XKupoe
BEILECTBO OHOchEphl U ero PyHKIUY.

3aKOHOMEPHOCTH cyliecTBOBaHus Onocdepbl. OcobeHHOCTH Ouochepsl Kak
ri100abHOM PKOCcHCTeMBI. JnHamudeckoe paBHoBecue B Onocdepe. KpyroBopotst
BEILECTB U OMOT€OXMMHUYECKHE LUKIIBI (YIiieposaa, a30oTa). PUTMUYHOCTh SIBIEHUN
B Ouocdepe.

3oHanbHOCTh Ouochepnl. [loHsTue o Omome. OCHOBHbIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JieCca, CMEILIAHHbIE U IIUPOKOJIIUCTBEHHBIE JIECA, CTENH, CABAHHBI,
IIyCTBIHH, TPOIIMUYECKHUE JIECA, BBICOKOTOPbs. KimmMar, pacTUTeNnbHbIA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpykrypa U QYHKIHS )KUBBIX CUCTEM, OIIEHKAa UX PECYPCHOIO MOTEHIINAIA U
onocdepHbIX QPYHKITHI.

JlemoHcTpanuu

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

Tabnuiel u cxemsl: «['eocdeprl 3emim», «KpyroBopoT azora B MPUPOIELY,
«KpyroBopoT yriepona B npupozae», «KpyroBopoT Kuciopoga B HpUPOIE»,
«KpyroBopoT Boabl B mipupoje», «OcHOBHbIE OMOMBI cyminy, «Kmumartuaeckue
nosica 3emsn», «TyHnpay, «Taitray, «Cmemanubiii jgecy», «llIupokonrcTBEeHHbIN
nec», «Crenby, «CaBanHay, «IlycTeiHsy, « Tponndeckuil gec.

Oo6opynoBanue: repbapuu pacTeHHU pa3HbIX OMOMOB, KOJIEKIIMH >KUBOTHBIX.

Tema 11. YennoBek U OKpy:kawIIAs cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MNpUYUHBL. Bo3geicTBue ueloBeka Ha
ouocepy. 3arps3HeHuwe BoO3mymHOW cpenasl. OxpaHa Bo3ayxa. 3arps3HEHHE



BOJMHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Pazpymienune mnouBsl. OxpaHa
MIOYBEHHBIX PeCypcoB. MI3MeHeHne KiumMara.

AHTpPONIOreHHOE BO3JEHCTBUE HA PACTUTEIBHBINA U KUBOTHBIM Mup. OxpaHa
pPaCTUTENBHOTO W >KMBOTHOTO MHpa. OCHOBHBIC NPUHIHUIBI OXPAaHbI MPUPOJIBHL.
Kpacubie xnuru. Oco0o oxpansemble mnpupojnbie Tepputopun (OOIIT).
Boranunueckue caapl ¥ 30070THUECKHUE MTAPKU.

OCHOBHBIE TPUHLMUIIBI YCTOMYMBOTO Pa3BUTHUSI YEIOBEUYECTBA M MPUPOIBL.
PanvonanbHO€  MPUPOJONOJB30BAaHUE M COXPAaHEHHE  OHMOJIOTMYECKOTO
pazHooOpazus 3emnu. OOmIME 3aKOHOMEPHOCTU TJI00AJBHBIX 3KOJIOTHMYECKHX
Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOI'O KPU3HCA U €T0 BEPOSITHBIE MTOCIIEICTBHUA.

Pa3BuTHe METOJOB MOHUTOPHWHTA pAa3BUTHUS OIMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedosanus nepexooa K pecypcocbepezaroujeli u
KOHKYPEeHmMOoCcnocooHou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypcul.
Hayuonanvnvie ungopmayuonnvie cucmemvl, obecneyugaroujue 00cmyn K
ungopmayuu no cocmoaHuro O0mOoenbHuIX 6U008 U dKkocucmem. (OcHogvl
9Kopeabunumayuu dKocucmem U cnocooos 060pvOLl ¢  OUONOBDPEHCOCHUIMU.
Pexoncmpykyus mopckux u Hazemuwix SKOCUCHEM.

JlemoHcTpanuu

Tabmuubr w  cxembl:  «3arpsisHeHHE  atMocepb»,  «3arps3HEHHE
ruapocdepbl», «3arpsizHeHue nouBb», «llapHukoBelii  3pdexkT», «Ocodbo
OXpaHsSeMbIE IPUPOIHBIC TEPPUTOPHI», «MOIeTH YyIPaBIIeMOTO MUPa.

O6opynoBanue: ¢oTtorpa@uu OXpaHSEMbIX pPAaCTEHHWU M KUBOTHBIX KpacHoii
kHuru Poccutickon ®@enepanuu, KpacHol KHUTH peruoHa.



IHJIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUS TIPOI'PAMMBI 11O
BUOJIOTYHU HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pE3yJibTaTaM OCBOCHHS
OOy4YalONIMMHUCS TPOrpaMM CpeIHEro o0Iero o0pa3oBaHUsl: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType TMYHOCTHBIX PE3yIbTATOB OCBOCHHMS MPOrpaMMbl IO OUOJOTUH
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IPpaKIaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOONpEACNCHUIO0, Haluuyue Mmomusayuu K OOyYEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHHUX YOEXKIEHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpasoCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHbI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULMOHHBIMUA POCCUICKUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMH
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUs, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKECHUS K 3aKOHY U IMPaBOIOPSAIKY, YEJIOBEKY TPyJa U CTapIIEMy MOKOJECHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TpaaullMsIM MHOTOHAIlMOHAJILHOTO Hapojaa Poccuiickoit denepanuu, npupojae u
OKPYKAIOIIEN CpELE.

JInyHOCTHBIE peE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh M CITIOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOU JESITENLHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:kIaHCKOTO BOCIUTAHUS:

c(hOpPMHUPOBAHHOCTH IPAXKIAHCKON MO3ULIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JAESATEIBHOCTA TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEUICHUU YYEOHBIX W IMO3HABATEJbHBIX 3aJ1ay, BHIITOJTHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IMO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHHUE YUYUTHIBATH B CBOUX ACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBaXKUTEIBHOIO
OTHOIIICHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NMaTpuoTU3Ma, YBaXKEHHS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTU IMEpE.
PonuHou, ropmoctn 3a CBOM Kpal, CBOKO PoauHy, CBOHM S3BIK M KYJIBTYPY,
MPOIILIOE U HACTOSAIIEE MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACIEAUIO U MAMSTHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

ujeitHas yOexXIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3anuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUECHTHUPYACH HA MOPAIHLHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUHUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJIUTEIISAM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHUM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY OBbITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE YMOIMOHATBLHOTO BO3ICHCTBHUS )KMBOM MPUPOJIbI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIICHHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJIyYns:

NOHMMAaHUE W peaju3alus 370pOBOTO U 0Oe3omacHoro oOpasza >KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aKTUBHOCTb), O€pEekKHOr0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHUMAHUE LEHHOCTH MPaBWI HHIMBUIYAIBHOIO M  KOJUJIEKTHUBHOTO
0€30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HAaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO JIESITEIBHOCTB;

UHTEpEC K Pa3inyHbIM cpepaM npodhecCHOHANBHON NesSTENIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIICHHE K NPHUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYIeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMSI TIOCTYNIKOB M OLIEHKM MX BO3MOJKHBIX IOCJIEICTBHMA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00ATBHOTO XapakTepa 3KOJOTMYECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpPU PELICHUH NpoOJieM, CBA3AHHBIX C pPAlMOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE PAaBHOBECHUS B OKOCHCTEMAX, OXpaHy BHUJIOB,
aKocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYXKAOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEVCTBUN U MPEAOTBPALIATh UX;



HaJIM4HE PA3BUTOIO 3KOJIOTMYECKOTO MBILIIEHUS, SKOJOTHYECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpEACTBA
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXkKaloleM MHUpPE KaK O €IUHCTBE MPUPOJIbI, YEJIOBEKA U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YpPOBHS PAa3BUTUS MEIUIIMHBI, CO3JaHHE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIBHOM TpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUSA, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbIO MOJTYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JAESATEIbHOCTH, T'OTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHIUBUYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEJMETHBIE PE3YJIBTATBI

MeTaHpeI[MCTHLIG PE3YyIbTaTbl OCBOCHMU:A y‘IC6HOFO npeamMceTa «buonorusy»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yqa}onmxc51
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06I_H€Hay‘IHI>Ie MMOHATHA, OTPAXAKOIINC
OCIOCTHOCTD H&y‘-IHOfI KapTHUHbl MHpa U CHeI_[I/I(l)I/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHBIX HAYyKax (BeHIeCTBO, OHCPIrusd, sSABJICHUC, IMPOLCCC,
CHCTCMaA, Hay‘{HLII\/’I q)aKT, IMPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, HaGHIO,HeHI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC y‘—I€6HBIe I[@ﬁCTBPI)I (HO3HaBaT€HBHBI€, KOMMYHUKATUBHBIC,

PETYJISITUBHBIE), 00ecreynBaroIme (dbopmHpoBaHUE (YyHKIMOHATIBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIETEHUMH OOYYalolUXCs; CIIOCOOHOCTh
oOyuaromxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXIUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJbHble ydeOHbIE JIEHCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

B pesynbrare wu3ydeHus OHMOJIOTMM Ha YpPOBHE CPEIHEro OOIIEro
oOpasoBanust y oOywatomierocss OyayT c(OpMHUpPOBaHbl IO3HABATEJIbHbIC
yHHUBEpCaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJIsATUBHbIE YHHUBEpPCAlbHbIE Y4YeOHblEe JI€HCTBUS, COBMECTHAas
NEeSATEIbHOCTD.

MeTtanpenMeTHbIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeHCTBHA:

CaMOCTOATENbHO  (QOpMyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENU JEATEIbHOCTH, 3ajaBas NapaMeTpbl W KPUTEPUH UX
JOCTH>KEHHSI, COOTHOCUTD PE3YJIBTATHI AEATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTMYECKHE pPACCYX AEHUS (MHAYKTUBHBIE, IEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS B PAaCCMATPUBAEMBIX
SIBJICHUSIX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHbIE cpeacTBa AN IIPENCTaBJICHMS
CYLIECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHUX OOBEKTax, a



TaKK€  MPOTUBOPEUYM  pa3sHOro  poja, BBIIBIEHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUM AESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIeN0BATEIbCKHE TeHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJI30BaTh PA3JIMYHbIE BUJbI JEITEIIBHOCTA MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISAThH LI€JICHANIPABICHHBIM MOUCK MEPeHOca CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUrMHAIbHBIE TOJXOJbl M pEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIIBIOTEPHBIX Oa3axX JaHHbIX, B WHTepHeTe), aHanM3upoBaTh



UH(GOPMALIUIO PA3IMYHBIX BUJOB U (HOPM MPECTABICHUS, KPUTUUECKU OILICHUBATD
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

dbopMynTupoBaTh 3aMpPOChl U MPUMEHATh PA3IMYHBIE METOABI MPU TOUCKE U
otbope Ouosorndeckor mHMOpMaIu, HEOOXOAUMOM JJI BBITTOTHEHUS YYCOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHI, COBEPILICHCTBOBATh KYJIbTYPY aKTUBHOTO MCIOJB30BaHUS Pa3IMUHbIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBI S3BIK B KadecTBE CpeAcTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, abOpeBHATYpy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISAHOCTH;

BJaJIeTh ~ HAaBBIKAMH  PAclO3HABaHWA U 3aIIUTHl  HWH(pOpMaIHH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIIECTBISTH KOMMYHHUKAIIMK BO BCeX chepax KU3HU, aKTUBHO yIaCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYLIECTBY OOCY>KIaeMol TeMbl (yMEHHME 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayy, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3UIIMK JPYTUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHOCOOaMM OOINEHUS W B3aUMOJICHCTBHUS, MOHUMATh
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO HM3JIaraTb CBOK TOYKY 3pPEHHUSI C HCIIOJIb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJb30BaTh MPEUMYILECTBA KOMAHAHOW U WHAMBUAYAJIbHOM
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



IIPUHAMATh IL€IM  COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEJCHUE B Pa3IUYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pElICHUs B AKU3HEHHBIX U YU€OHBIX CUTYalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3aJja4l B 00pa30BaTEIIbHON
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEATNOYTEHU;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSHHO MOBBIIIATH CBOW 0Opa30BATENbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEHCTBHM M MBICIUTENBHBIX IIPOLECCOB, HUX pE3yJbTaTOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMETb OLICHUBATh PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO HX
CHU)KCHMUIO;



IIPUHAMAaTh MOTMBBI M apPryMEHTBl JPYTMX I[PU AHAIU3E PE3YJIbTAaTOB
NEATEIIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh IOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yJabTaThl OCBOCHUSI COJIEpXKaHUS Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJIEHHOM YpPOBHE OpPHUEHTHUPOBAHbI Ha oOecledYeHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue it OMOJIOTUM HayYHbIE 3HAHUS, YMEHUS U CIIOCOOBI ACUCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pEAIbHBIX XWU3HEHHBIX cUTyanusix. [IpeamMeTHble pe3ysbTaThl MPEACTaBICHBI IO
roJiaM U3y4eHusl.

[IpenMeTHBIC pe3ynbTaThl OCBOCHUs ydeOHOro mpeamera «buonorus» B 10
Kjacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MeCT€ U POJIM OHOJOTUU B CHUCTEME
€CTEeCTBCHHBIX HAayK, B ()OPMHUPOBAHUU €CTECTBCHHO-HAYYHOH KapTHUHBI MHUpa, B
MO3HAHWM  3aKOHOB  TPHUPOABI U  PEIIEHWH TMpoOJEeM  PAIMOHAIBHOTO
MIPUPOJIOTIOIB30BaHUs, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIQJICHUE CUCTEMOM OWOJOTMYECKUX 3HAaHUH, KOTOpas  BKJIIOYACT:
OCHOBOIIOJIATAONINE OWOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboIu3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTHYECKHE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XpoMocoMHas TeOpHsl
HacnenctBeHHocT T. Moprana), yuenus (H. W. BaBumoBa — o meHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYPHBIX  pacTeHHWi),  3aKOHBI
(emnHOOOpa3Wsi MOTOMKOB TEPBOTO TOKOJIEHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON WU3MEHUYUBOCTH H. . Basuiosa), MIPUHLIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJJaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX KUBBIX OOBEKTOB (OMHCaHUE, HW3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBIICTIATH CYIIECTBEHHbIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHu3MOB, B TOM 4YHUCIE
OaxTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: OOMEHA BEHIECTB (METabOIM3M), MPEBPAILLEHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOro TUIOB MUTAHUS, GOTOCHHTE3a U XEMOCUHTE3a,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
Pa3MHOXKEHHUS,  WHJIMBUIYaJbHOTO  PAa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBUSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTAaHABIMBATh B3aMMOCBSI3M MEXIY OPTraHOMJAMHU KIETKH M HUX
(GYHKIUSAMH, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMM M CHCTEMaMU OpraHOB y pPAcCTeHMH, *XKMBOTHBIX U YEJIOBEKa U HX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IUKJIA W KU3HEHHBIX I[IUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTJIMYUTENbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 3a/1a4H, BBISBISATH PUUNHHO-CIIEICTBEHHBIE
CBSI3U MEXAY UCCIIEyeMbIMU OHOJIOTMYECKUMHU MIPOLIECCaMU U SBJICHUSMU, 1€TaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh JIA0OPATOPHbIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuia npu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBAHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBLHBIMU
cpencTBamMu, (GoOpMyIupys Ledb HCCICIOBAHMS, aHAJU3UPOBATH IMOJYYCHHBIC
PE3YNIbTaThI U JeNaTh BBIBOJIBL;

YMEHHE Y4YacTBOBaTh B y4E€OHO-MCCIIEIOBATEIHCKONM paboTe Mo OHOJIOTHH,
HKOJIOTUM U METUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAayYHbIX OOILECTB, U
nyOJIMYHO  TPEICTaBIATh  MOJYYEHHBIE  PEe3yNbTaThl Ha  YYEHHUYECKHX
KOH(epeHusX;

YMEHHME OLICHUBATh JTUUYECKHUE AaCMEeKTbl COBPEMEHHBIX HCCIEIOBaHUI B
obmactu  Ouomormu ¥ MEOUIHUHBI  (KJIOHHUPOBAaHHE,  HMCKYyCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHUE OCYIIECTBISATh OCO3HAHHBIA BHEIOOp Oymymiel mpodeccroHaTbHOM
JEATEILHOCTH B 00JacTH OWOJIOTHU, MEAMIIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEIBCKOTO XO3SIICTBA, MUILEBOM MPOMBIIUICHHOCTH, YINIYOIsTh MO3HABATEIbHbBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu 1
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOEHUsI yueOHOro mpeameta «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ W pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOW €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOJjieM 4YeJIOBEYECTBA, a TaKXKe B PEIICHUH BOMPOCOB PalMOHAIBLHOIO
MPUPOOIOIH30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOTO OTHOILIECHUS K MPHUPOJIE,
OOIIIECTBY, YEIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIIaJIETh CHUCTEMOM OHOJOTHYECKUX 3HAHUM, KOTOpas BKIHOYAET
OMpENEeNICHUs] M TOHUMAHUE CYUIHOCTH OCHOBOIOJAraronux OHOJOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOCUCTeMa, Ouocdepa), OHOIOTHUYECKHUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETUYECKAs TEOPHs DBOJIOIMH), YUCHHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHusx 3Boitounu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (reHeTudeckoro paBHoBecus J[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YyMEHHE  BJIQJCTh  OCHOBHBIMU  METOJJaMH  HAy4YHOTO  IO3HAHWS,
WCIIOJIb3YEMbIMH B OMOJIOTHYECKUX MCCIIEIOBAHUSAX KUBBIX 00OBEKTOB U SKOCUCTEM
(ommcanue, U3MEpeHue, HaOMIOJEHHUE, DKCIEPUMEHT), CIIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX NM3MEHEHU B IPUPO/IE;

YMEHHUE BBIJCTATH CYIIECTBEHHbIC MPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOUIU3UPYIOIIETO, JBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O ot0opa, aJIIONaTPUYECKOIro u CUMITATPUYECKOTO
BUI000pA30BaHUs, BIUSHUS JABWKYIITUX CHJI SBOJIONUY HA TEHO(POH T TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOMTaHUs, YepeIOBaHUs HAMPABICHUN
HBOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B DKOCUCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY IMpOIECCaMU HBOJIIOIUH,
JBIDKYIIAMH CHJIAMHA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JHYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISTH  OTJIMUWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BHUJIOB K cpelie OOUTaHMs, a0MOTHYECKUX M OMOTUYECKUX



KOMITOHCHTOB ~ 9KOCHCTEM, B3aWMOCBSI3€M OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OWOJOTHYECKYIO
TEPMUHOJIOTHIO M CHMBOJIMKY JJIsl JOKa3aTeIbCTBA POJCTBA OPraHU3MOB PA3HBIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTBA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3aa4, BISABISTh IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNbTATHI U ICNIaTh BEIBOJBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOrHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyOMUYHO  TPEACTaBIATH  TOJYYCHHBIC  pE3yJbTaThl HAa  YYEHUYECKHUX
KOH(DepeHusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPHH O TIPOUCXOKICHNUN JKU3HU, YEITOBEKa
W YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUIX M CIOCO0axX MpeaoTBpaICHUS
ri100aabHBIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaTbHON
JESATETLHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUU, IPUPOIOTIONH30BAHUS, METUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MPOMBINIUICHHOCTH, YTJIYyOJIATh TI03HABATENbHBI WHTEpPEC, HaINpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmu W MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUs B OPTaHMU3AIUSAX CPEAHETO MPOGEeCcCHOHATHHOTO U
BBICIIIETO0 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Ne i/

HaumeHoBaHue pa3jiesioB U TeM
NMPOrpamMmbl

KoanyecTBo 4acoB

KoHTpoJbHbIe

Bcero
padoTshI

IIpakTH4eckue
padoThI

DJIEeKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchbl

buonorus xak Hayka

bu6mmoreka [IOK
https://www.gosuslugi.ru/edu-
content

JKuBBIe cuCTEeMBI U HX HU3YUCHUC

buonorus knetku

XuMuueckas opraHu3anusa KJICTKH

Ctpoenue u QyHKIMH KIETKU

10 1

0.5

bubmuorexa [JOK
https://www.gosuslugi.ru/edu-
content

bu6mmoreka [IOK
https://www.gosuslugi.ru/edu-
content

bu6mmoreka [IOK
https://www.gosuslugi.ru/edu-
content

bu6mmoreka [JOK
https://www.gosuslugi.ru/edu-
content

OOMeH BellecTB U MpeBpallieHue SHEPTUH B

KJICTKE

bu6mmoreka [JOK
https://www.gosuslugi.ru/edu-
content

Hacnencrennas ungpopmanus u
peanmzanus €€ B KIIETKE

JKU3HEHHBIN UK KIETKA

Crpoenue U GyHKIUN OPraHU3MOB

17

0.5

1.5

bu6mmoreka [JOK
https://www.gosuslugi.ru/edu-
content

bu6mmorexa [IOK
https://www.gosuslugi.ru/edu-
content

bu6mmorexa [IOK
https://www.gosuslugi.ru/edu-
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content

10 Pa3mMHOXeHME 1 pa3BUTHE OPTraHU3MOB 8 15 bubnmoreka [JOK
https://www.gosuslugi.ru/edu-
content

11 ['eHeTrka — HayKa O HACJAEACTBEHHOCTH U 2 0.5 bubmuorexa [JOK

M3MEHYUBOCTU OPTAHH3MOB https://www.gosuslugi.ru/edu-
content

12 3aKOHOMEPHOCTH HACIIEICTBEHHOCTH 10 1 bubnnoreka [HOK
https://www.gosuslugi.ru/edu-
content

13 3aKOHOMEPHOCTH U3MEHUYUBOCTU 6 1 bubnnoreka [JOK
https://www.gosuslugi.ru/edu-
content

14 I'eneTunka gemoBeka 3 0.5 bu6mmoreka [IOK
https://www.gosuslugi.ru/edu-
content

15 Cenekiusi OpraHu3MOB 4 1 bubnmoreka [JOK
https://www.gosuslugi.ru/edu-
content

16 buoTtexHonorus u cHHTETUYECKass OUOIOTHS 4 bu6mmorexa [IOK
https://www.gosuslugi.ru/edu-
content

17 PesepBHOE Bpems 1

OBIIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 102 13
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11 KJIACC

Nen/m  HaumeHoBaHue pa3iesioB u TeM nporpammbl | KoJsinvecTBo 4yacoB JJIeKTPOHHbIE
Bcero Kontpoanubie IIpakruueckne (IM(PpoBEIe)
paGOTbI paﬁo’rbl 05pa3OBaTeJIbHLIe
pecypchbl
1 3apoxaeHUE U Pa3BUTHE IBOTIOIIMOHHBIX 4 1 bu6mmoreka [IOK
HpeHCTaBJIeHI/Iﬁ B 6I/IOHOFI/II/I httpS://WWW.gOSUSIUgi.rU/edU'
content
2 Mukpo3BoiOLUA U €€ Pe3yJIbTaThI 14 2 bubnuorexa [JOK
https://www.gosuslugi.ru/edu-
content
3 MakposBoronus u €€ pe3ysbTaThl 6 1 bubnnoreka [JOK
https://www.gosuslugi.ru/edu-
content
4 [IpoucxoxaeHre u pa3BUTHE )KU3HU Ha 3eMiie 15 15 bu6mmoreka [IOK
https://www.gosuslugi.ru/edu-
content
5 ITpoucxoxaeHne yenoBeka — aHTPOIIOreHe3 10 1 1 bubmorexa LIOK
https://www.gosuslugi.ru/edu-
content
6 OKosorus — Hayka 0 B3aUMOOTHOILEHHSX 3 0.5 bubmmorexa LIOK
OpPraHM3MOB M HaJOPTraHU3MEHHBIX CHCTEM C https://www.gosuslugi.ru/edu-
OKpY’KatoIIel cpenoit content
7 OpraHusmsl U cpefia 00uTaHus 9 1.5 bubnnoreka [JOK
https://www.gosuslugi.ru/edu-
content
8 DKOJIOTHS BUJOB ¥ TOIMYJISIITUAI 9 0.5 bubmuoreka [JOK

https://www.gosuslugi.

ru/edu-

content
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9 DKOJIOTHS COOOIIECTB. DKOJIOTHYSCKUE CHCTEMBbI 12 0.5 bubmuorexa [JOK
https://www.gosuslugi.ru/edu-
content

10 buocdepa — riobanpHas sKocucremMa 6 bubmmorexa LIOK
https://www.gosuslugi.ru/edu-
content

11 UYenoBek M OKpyXkaromas cpeaa 6 bubnmoreka [JOK
https://www.gosuslugi.ru/edu-
content

12 PesepBHOE Bpems 8

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 7.5



https://www.gosuslugi.ru/edu-content
https://www.gosuslugi.ru/edu-content
https://www.gosuslugi.ru/edu-content
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC

N Kosun4yecTBo 4acoB Jara JIeKTPOHHBbIE U(PPOBHIE

w/n Tema ypoka Beero KonrTpoabubie IIpakTuueckue n3yeHns o0pasoBaTejbHbIe
padoThbI padoTbI pecypcbl

1 buosiorus kak KOMIUIEKCHas HayKa U 1 bubnnoreka HOK

KaK 4acTh COBPEMEHHOIO OOIIECTBA. https://www.gosuslugi.ru/edu-
JKuBble cuCTEMBI U KX CBOMCTBA content
2 YpoBHEBast Opranu3aus KUBbIX 1 bubnnoreka [JOK
CHCTEM https://www.gosuslugi.ru/edu-
content

3 Bxonnas konTponbHas pabota 1 1 bubnuorexa [JOK
https://www.gosuslugi.ru/edu-
content

4 HcTopust OTKPBITHS U U3YYEHUS 1 bubnuorexa [JOK

knetku. Kinerounas teopus https://www.gosuslugi.ru/edu-
content

5 MeToabl MOJIEKYJIIPHOM U KJIETOYHOM 1 0.5 bubnnoreka [JOK

o6uosoruu. [Ipaktuueckas padora https://www.gosuslugi.ru/edu-
«3yueHne METOIOB KIETOYHOMN content

6uosioruu (xpomarorpadus,

anekTpodopes, auddepeHnnanbHoe

uentpudyruposanue, [1LP)»

6 XUMHUYECKU COCTAB KIETKH 1 bubnmuorexa [JOK
https://www.gosuslugi.ru/edu-
content

7 MunepaibHbIe BEIECTBA KIIETKH, UX 1 bu6mmoreka [JOK

Ouosoruyeckas poib

https://www.gosuslugi.ru/edu-
content
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8 Oprannueckue BeIiecTBa KJIETKH — 0.5 bubnunoreka [HOK
66J‘IKI/I. Ha60paTopHaﬂ pa60Ta httpS://WWW.gOSUSIUgi.rU/edU'
«OO6HapyxeHHe OeJIKOB ¢ TOMOIIbIO content
KaueCTBEHHBIX PEaKIIUii»
9 CoiicTBa, Knaccudukamnus u bubnuorexa [JOK
¢yHKIMM GenKoB https://www.gosuslugi.ru/edu-
content
10 Oprannueckue BemiecTBa KJICTKH — bubnnoreka [HOK
YTJICBOIBI https://www.gosuslugi.ru/edu-
content
11 Opranuueckue BemecTBa KJIETKH — bubnuorexa [JOK
JIMITAIB] https://www.gosuslugi.ru/edu-
content
12 Hyxneunoseie kucnotsl. JJHK u PHK. 0.5 bu6mmoreka [IOK
Jla6opaTopHas pabota https://www.gosuslugi.ru/edu-
«HccnenoBanue HYKIIEHHOBBIX content
KHCIIOT, BBIICTICHHBIX U3 KJIIETOK
Pa3IUYHBIX OPTAaHU3MOBY
13 Crtpoenue u pynkunu ATO. [Ipyrue bubnuotexa [JOK
nykneosuarpudocdars: (HTD) https://www.gosuslugi.ru/edu-
content
14 CexBenupoBanue JIHK. Meroasl bubnuotexa [JOK
TeHOMHKH, TPAHCKPHUITOMHKH, https://www.gosuslugi.ru/edu-
IIPOTEOMUKHU. METOIBI CTPYKTYPHOU content
Oouonoruu
15 KontponbHas padoTta «XUMHUYIECKUT bubnmnoreka [JOK
COCTaB KJICTKH https://www.gosuslugi.ru/edu-
content
16 Tuns knetok. [Ipokapuornueckas bubnuorexa [IOK
KJIeTKa https://www.gosuslugi.ru/edu-

content
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17 CrpoeHue 3yKapuOTUYECKON KIIETKH. 0.5 bubnunoreka [HOK
IpakTrueckas padora «M3yuenne https://www.gosuslugi.ru/edu-
CBOMCTB KJICTOYHOU MeMOpaHbI» content

18 [ToBepxHOCTHBIN anmapar KIeTKU bubmuorexa [JOK
https://www.gosuslugi.ru/edu-
content

19 OnHOMEMOpaHHBIE OPTaHOUIBI 0.5 bubnnoreka [HOK
knetku. [IpakTtuueckas pabora https://www.gosuslugi.ru/edu-
«3yueHne MBIKEHUS IIUTOIIIa3MbI B content
PACTHTEIBHBIX KICTKAX)

20 [TonyaBTOHOMHBIE OpraHOUIBI 0.5 bu6mmoreka [IOK
KJIETKH: METOXOHJIPHH, ITACTHIBL. https://www.gosuslugi.ru/edu-
Jlaboparopras pabora content
«HccrnenoBanue miasmMonnsa u
JIETUIa3MOJIM3a B PACTUTEIIBHBIX
KIIETKAX)

21 HememOpanHbie opraHOU 1Bl KJIETKH bubnnoreka [JOK
https://www.gosuslugi.ru/edu-
content

22 Crpoenue u GyHKIUH s11pa bubnnoreka [JOK
https://www.gosuslugi.ru/edu-
content

23 CpaBHuTENbHAS XapaKTEPUCTHKA 0.5 bubnnoreka [JOK
KIIETOK 3ykaproT. JlabopaTopHast https://www.gosuslugi.ru/edu-
pabota «3ydeHne CTpoeHuUs KIETOK content
Pa3IUYHBIX OPTAaHHU3MOBY

24 ACCUMUIAINA U TUCCUMUIALNAS — bu6mmorexa [IOK
JIBE CTOPOHBI MeTabom3Ma. THITbI https://www.gosuslugi.ru/edu-

obmeHa BemiecTB. JlabopaTopHast
pabota «M3ydyeHune KaTaauTHYeCKon

content
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aKTUBHOCTH ()epMEHTOB (Ha IpUMEPE
amMmIIa3bl WIK KaTajaasbl)»

25 depMEeHTaTUBHBIN XapaKTep peakiuii 0.5 bubnnoreka [HOK
KJIETOYHOT'O METa0O0IM3MA. https://www.gosuslugi.ru/edu-
Jlaboparopuas padota «3yueHue content
(epMEeHTaTUBHOTO pPaCUICTIIICHUS
MEePOKCUJIAa BOJIOPOJA B PACTUTEIBHBIX
1 )KMBOTHBIX KJIETKAX)

26 benku-akTuBaTOpHI M OSIIKU- bubnnoreka [JOK
MHIUOUTOPEI https://www.gosuslugi.ru/edu-

content

27 ABTOTpO(HBIN THIT 0OMEHA BEIIEeCTB bubnnoreka [JOK

https://www.gosuslugi.ru/edu-
content

28 dortocuHTE3 bubnuorexa [JOK

https://www.gosuslugi.ru/edu-
content

29 XemocunTes. JlabopaTopHas pabora 0.5 bubnnoreka [JOK
«CpaBHEHHE MPOIECCOB (POTOCHHTESA https://www.gosuslugi.ru/edu-
U XEMOCUHTE3a» content

30 AHa’poOHbIe OpraHu3Mbl. Bubt bubnmnorexa [JOK
Oposxenus. JlabopatopHasi pabota https://www.gosuslugi.ru/edu-
«CpaBHEHHE TPOLIECCOB OPOXKEHUS U content
JIBIXAHUS

31 AspoOHBIE OpraHU3MbI. JTaIbl bubnmnorexa [JOK
SHEpreTHYecKoro oOMeHa https://www.gosuslugi.ru/edu-

content

32 DHeprusi MeMOpaHHOTO TPaJUeHTa bubnmoreka [JOK
npotoHoB. Cunres AT®: pabora https://www.gosuslugi.ru/edu-

npoToHHON AT®-crHTa3bI

content
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33 Peakuuu MaTpuyHOTO CHHTE32 bubnunoreka [HOK
https://www.gosuslugi.ru/edu-
content

34 Tpanckpunius — MaTpUYHBIA CUHTE3 bubnnoreka [HOK

PHK https://www.gosuslugi.ru/edu-
content

35 Tpaucsiiust u e€ dTarnbl bubnroreka [JOK
https://www.gosuslugi.ru/edu-
content

36 KonupoBanue amuHokuciot. Posb bu6mmoreka [IOK

pubocoM B OHOCHHTE3€ Oerka https://www.gosuslugi.ru/edu-
content

37 Opranuzanus reHoma y mpokapuor u bubnuorexa [JOK

3YKapHoT https://www.gosuslugi.ru/edu-
content

38 MounekysipHbIe MEXaHU3MBI bubnnoreka [JOK

SKCHpeCCI/II/I TEHOB y ByKapI/IOT https://WWW.gOSUSIUgi.rU/edU'
content

39 Bupycel — BHekieTouHbIE (HOPMBI 0.5 bubnnoreka [JOK

JKM3HU ¥ OOJIUTaTHBIE MTApa3UTHI. https://www.gosuslugi.ru/edu-
[TpakTuueckas pabora «Co3nanue content
MOJIETIH BUPYCa»
40 Bupycusbie 3a00neBanus YeI0BEKa, bubnunoreka [JOK
KMBOTHBIX, PACTCHUI https://www.gosuslugi.ru/edu-
content

41 Hanorexnonoruu B 6uonoruu u bubnuotexa [JOK

MEIUIMHE https://www.gosuslugi.ru/edu-
content

42 JKu3HEHHBIN TUKIT KJIETKH bubnuorexa [JOK
https://www.gosuslugi.ru/edu-
content

43 Matpuunslii cunte3 JJHK bubnnorexa [JOK
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https://www.gosuslugi.ru/edu-
content

44 Xpomocomsl. JITaboparopHas pabota 0.5 bubnmoreka [JOK

«M3ydeHne XpoMOCOM Ha FOTOBBIX https://www.gosuslugi.ru/edu-
MUKpOITperaparax» content

45 Jlenenue KIETKH — MHUTO3 bubmumoreka [IOK
https://www.gosuslugi.ru/edu-
content

46 Tune! knerok. Kapuokunes u 0.5 bubnnoreka [JOK

uutokuHes. JlabopatopHas pa6ora https://www.gosuslugi.ru/edu-
«HabmoieHre MUTO3a B KIIETKaX content

KOHYMKA KOpEIIIKa JTyKa (Ha TOTOBBIX

MUKpoIpernaparax)» Perynsius

KU3HCHHOTO IIUKJIA KJIETOK.

47 Kontposnbnas pabota 3a mosyroaune bubnnoreka [JOK
https://www.gosuslugi.ru/edu-
content

48 Opranusm Kak eUHOE 11e710€ bu6nmoreka [JOK
https://www.gosuslugi.ru/edu-
content

49 Txanu pacrenuii. JlJaboparopHas 0.5 bubnuoreka [IOK

pa6ora «M3y4enue TkaHeil pacTeHUii» https://www.gosuslugi.ru/edu-
content
50 TKaHM )KUBOTHBIX U YEJIOBEKA. 0.5 bubnuotexa [JOK
Jla6opaTopHas pabota «3yueHue https://www.gosuslugi.ru/edu-
TKaHEH KUBOTHBIX) content

51 Opranel. CucTeMbl OpraHos. 0.5 bubnnorexka [JOK
JIaboparopnas pabora «/3yueHne https://www.gosuslugi.ru/edu-
OpraHoOB I[BETKOBOTO PACTEHUS content

52 Ormopa Tena opraHu3MOB bubnmnoreka [JOK
https://www.gosuslugi.ru/edu-
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content

53 JIBroKeHHEe OpraHu3MOB bubnmoreka [JOK
https://www.gosuslugi.ru/edu-
content

54 [Turanue opranu3MoB bubmmoreka [JOK
https://www.gosuslugi.ru/edu-
content

55 [InTanue MO3BOHOYHBIX JKUBOTHBIX. bu6mmoreka [IOK

ITumeBapyuTeNbHAS CHCTEMA YETOBEKA https://www.gosuslugi.ru/edu-
content

56 Jpixanue opranu3moB. Jlprxanue bubmuorexa [JOK

[I03BOHOYHBIX JKUBOTHBIX M YEJIOBEKA https://www.gosuslugi.ru/edu-
content

57 TpaHcHOpT BELIECTB y OPraHU3MOB bubnnoreka [JOK
https://www.gosuslugi.ru/edu-
content

58 KpoBeHocHas cuctema Mo3BOHOYHBIX bubmmoreka [IOK

YKUBOTHBIX U YEeJIOBEKAa https://WWW.gOSUSIUgi.rU/edU'
content

59 Briaenenue y opranu3mos bubnnoreka [JOK
https://www.gosuslugi.ru/edu-
content

60 3amuTa y OpraHu3MoB bubnnoreka [JOK
https://www.gosuslugi.ru/edu-
content

61 NmMmyHHas cuctema yenoBeka bubnnoreka [JOK
https://www.gosuslugi.ru/edu-
content

62 PazipakuMoCTh ¥ perysmnus y bubnmoreka [JOK

OpraHH3MOB https://www.gosuslugi.ru/edu-
content

63 I'ymopanbHas perynauus u bubnmuotexa [JOK
https://www.gosuslugi.ru/edu-

OHAOKpPHUHHAA CUCTEMA ) KUBOTHEBIX U
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YeJI0BeKa content
64 Kontponbnas padota «CtpoeHue u bubmmoreka [JOK
(QYHKIIME OpraHM3MOB)» https://www.gosuslugi.ru/edu-
content
65 ®opMbl pa3MHOXKEHHSI OPTaHU3MOB bubnmoreka [JOK
https://www.gosuslugi.ru/edu-
content
66 [TonoBoe pa3MHOXeHHE bubnmoreka [JOK
https://www.gosuslugi.ru/edu-
content
67 Metios bubmuorexa [JOK
https://www.gosuslugi.ru/edu-
content
68 I'amerorenes. O0pazoBaHue u 0.5 bubnnoreka [JOK
pPa3BUTHE TIOJIOBBIX KJIETOK. https://www.gosuslugi.ru/edu-
Jlaboparopuas padota «3yueHue content
CTPOEHHSI MOJIOBBIX KIIETOK Ha
TOTOBBIX MUKpOIIpernapaTax»
69 NunuBuayanpHOE pa3BUTHE bubnmnoreka [JOK
OpraHM3MOB — OHTOTCHE3 https://www.gosuslugi.ru/edu-
content
70 3akJajKa OpraHoB U TKaHEH u3 bu6mmoreka [JOK
3apOIBIIIEBEIX JTHCTKOB https://www.gosuslugi.ru/edu-
content
71 PocT u pa3zBuTne )XKMBOTHBIX. 0.5 bubnnoreka [JOK
JlaGopatopHnas pabota «BeisiBieHHe https://www.gosuslugi.ru/edu-
MIPU3HAKOB CXOJCTBA 32O IbIIICH content
MTO3BOHOYHBIX )KHBOTHBIX)
72 Pa3mHOXeHME U pa3BUTHE paCTEHUI. 0.5 bubnnorexka [JOK
Jlaboparopuas padora «CTpoeHue https://www.gosuslugi.ru/edu-

OpraHoB Pa3MHOKCHU BBICIIUX

content
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pacTeHuin»

73 Hctopust cTaHOBIEHUS ¥ pa3BUTHUSA bubmmoreka [JOK
I€HETUKH KaK HayKH https://www.gosuslugi.ru/edu-
content
74 OCHOBHBIC TIOHSATHS i CUMBOJIBI 0.5 bubmuorexa [JOK
renetuxu. JlaGoparopHas paboTa https://www.gosuslugi.ru/edu-
«po3oduna kak 00BEKT content
TCHETUYECKUX HCCIICTOBAHUI
75 3aKOHOMEPHOCTHU HACIEAOBaHUS 0.5 bubnuorexa [JOK
[IPHU3HAKOB. MOHOTHOPHIHOE https://www.gosuslugi.ru/edu-
ckpemuBanue. [Ipaktuueckas pabota content
"N3y4yeHue pe3yapTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y
npo3o¢uis"
76 [{uTonornyeckre OCHOBBI bubnuorexa [JOK
MOHOTHOPH/IHOTO CKPELIMBaHUS https://www.gosuslugi.ru/edu-
content
77 AHanu3upymrolee CKPELUBaHUE. bubnnoreka [JOK
Henonnoe nomunupoBanue https://www.gosuslugi.ru/edu-
content
78 JuruOpuHoe CKpelrBaHue. 0.5 bubnmnorexa [JOK
[IpakTuueckas padbora «M3yuenne https://www.gosuslugi.ru/edu-
PE3yNbTAaTOB TUTHOPUIHOTO content
CKpEIIMBaHUA Y IPO30(DUIBI»
79 [uTomornyeckme 0CHOBBI bubmuorexa [JOK
JUTHOPUIHOTO CKPEIIHBAHHMS https://www.gosuslugi.ru/edu-
content
80 CueruieHHOe HaclleqOBaHue bubmuorexa [JOK
MIPHU3HAKOB https://www.gosuslugi.ru/edu-

content
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81 XpoMocoMHas Teopusi bubmuorexa [JOK
HACJIEICTBEHHOCTH https://www.gosuslugi.ru/edu-
content
82 I'eHeTnka mona bubmuorexa [JOK
https://www.gosuslugi.ru/edu-
content
83 I'eHOTHIT KaK LIEJIOCTHAS CUCTEMa bubnuorexa [JOK
https://www.gosuslugi.ru/edu-
content
84 I'eHeTMYEeCKUT KOHTPOJIb Pa3BUTHS bubnuorexa [JOK
pacTeHuH, ’KUBOTHBIX U YEJIOBEKA https://www.gosuslugi.ru/edu-
content
85 N3meHunBOCTh IpH3HAKOB. Bl bu6mmoreka [IOK
H3MEHYUBOCTH https://www.gosuslugi.ru/edu-
content
86 MonudukanronHas N3MEHIHBOCTh bubnnoreka [JOK
https://www.gosuslugi.ru/edu-
content
87 BapuannoHHbI# psig v BapualMoHHAs 0.5 bubnnoreka [JOK
kpuBas. JTabopatopHas pa6oTa https://www.gosuslugi.ru/edu-
«HccnenoBanue 3akOHOMEpPHOCTEH content
MOAU(PHUKAITIOHHON U3MEHUNBOCTH.
[TocTpoeHue BapHalliOHHOTO psifa U
BAPUALIMOHHON KPUBON»
88 ['enoTHTIMUECKast K3MEHYMBOCTb. bubmuorexa [JOK
KoMOnHaTHBHAS H3MEHYHBOCTD https://www.gosuslugi.ru/edu-
content
89 MyTarmonHas "3MEHUYUBOCTb. 0.5 bubnmoreka [JOK
[TpakTrueckas padota «MyTanuu y https://www.gosuslugi.ru/edu-

Tpo30¢ Bl (Ha TOTOBBIX
MUKpOTIpernaparax)»

content
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90 3aKOHOMEPHOCTH MYTAI[HOHHOTO bubnroreka [JOK
Hpouecca. BHHFeHeTI/IKa u httpS://WWW.gOSUSIUgi.rU/edU'
SMUTeHOMHUKA content

91 I'eneruka yenoseka. [IpakTuueckas 0.5 bubnnoreka [HOK
pa6ora «CocTaB/IeHHE U aHAIIU3 https://www.gosuslugi.ru/edu-
POJOCIOBHOM» content

92 MeTtoabl MEIUIIMHCKON T€HETUKHU bubmuoreka [JOK

https://www.gosuslugi.ru/edu-
content

93 3HaueHne MeJUIIMHCKOI TeHETUKHU B bu6mmoreka [IOK
NPEAOTBPALLECHUY U JICYCHUN https://WWW.gOSUSIUgi.rU/edU'
reHeTHUYECKHX 3a00JIeBaHMI YeoBeKa content

94 OCHOBHbBIC TOHSITHUS CEICKIIUH. 0.5 bu6mmoreka [IOK
Jla6opaTopHas paborta «3yueHue https://www.gosuslugi.ru/edu-
COPTOB KYJbTYPHBIX PACTCHHI U content
MOPO/T JIOMAILITHHUX JKUBOTHBIX)

95 MeToapl CEeNeKIMOHHOM paboTHI. 0.5 bu6mmoreka [JOK
JTabopatopHas pabora «/3yuenne https://www.gosuslugi.ru/edu-
METO/IOB CEJIEKIIMU PACTEHUI» content

96 JlocTHKEHHSI CeTICKITUN PACTCHUHN H bubmuorexa [JOK
’KUBOTHBIX. [IpakTrueckas pabora https://www.gosuslugi.ru/edu-
«IIpuBUBKa pacTeHUI» content

97 CoxpaHeHue, U3y4eHUE U bubnmnoreka [JOK
UCIIOIb30BaHUE TEHETHIECKUX https://www.gosuslugi.ru/edu-
pecypcos content

98 buorexHonorus kak Hayka U oTpaciib 0.5 bubnnorexka [JOK
npousBojacTBa. [IpakTuueckas padora https://www.gosuslugi.ru/edu-

«M3ydenne 00bEKTOB
OMOTEXHOIIOTUN)

content
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99 OcHOBHBIE HAMPABICHHUS 1 bubnroreka [JOK
CHUHTETUYECKON OMOJIOTHUU httpS://WWW.gOSUSIUgi.rU/edU'
content
100 I'onoBast KOHTpOIBHAS padoTa. 1 bubnnoreka [HOK
https://www.gosuslugi.ru/edu-
content
101 XpoMOCOMHas 1 T€HHAsI UHXKEHEPUS 1 bubnuorexa [JOK
https://www.gosuslugi.ru/edu-
content
102 Menunuackue OMOTEXHOJIOT U 1 bu6mmoreka [IOK
https://www.gosuslugi.ru/edu-
content
OBILIEE KOJIMYECTBO YACOB I10 102 13.5

I[TPOTPAMME



https://www.gosuslugi.ru/edu-content
https://www.gosuslugi.ru/edu-content
https://www.gosuslugi.ru/edu-content
https://www.gosuslugi.ru/edu-content
https://www.gosuslugi.ru/edu-content
https://www.gosuslugi.ru/edu-content
https://www.gosuslugi.ru/edu-content
https://www.gosuslugi.ru/edu-content

11 KJIACC

KosaunyecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Konrpoubusie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTejibHbIE
padoTshI padoThI
pecypcbl
1 OposmonronHas Teopust Y. JlapBuna. 1 bubmmoreka [JOK
HBI/DKyH_H/Ie CHJIBI SBOJIOIIUHU IO https://WWW.gOSUSlUgi.rU/Ed u-
Y.lapBuny content
2 Bxonnas konTponbHas pabota 1 1 bubmmorexa [JOK
https://www.gosuslugi.ru/edu-
content
3 Bboprba 3a cymecTBoBanue, 1 bubnnorexa [JOK
€CTECTBEHHbIN U UCKYCCTBEHHBIN https://www.gosuslugi.ru/edu-
otGop content
4 dopMUPOBAHUE CUHTETUYECKOM 1 bubmmoreka [JOK
TEOPUH SBOJTFOIHH https://www.gosuslugi.ru/edu-
content
5 OTansl 3BOJIIOLIMOHHOTO NpoLiecca: 1 bubmmnoreka HOK
MHKPOIBOTIOLMSA XU MaKPOIBOJIFOLIHS https://www.gosuslugi.ru/edu-
content
6 [Monynsmus — aneMeHTapHas 1 bubnnorexa [JOK
e IMHUIIA DBOJIOLUH https://www.gosuslugi.ru/edu-
content
7 DneMeHTapHbIe GaKTOPHI IBOTIOIUU 1 bu6muoreka [JOK
https://www.gosuslugi.ru/edu-
content
8 Oddext ocnoBaremns. dpdext 1 bubnmnorexa [JOK
OYTBIIOYHOTO TOPIIBIIIKA https://www.gosuslugi.ru/edu-
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content

9 Murpatuu. N30y nomyisiui: 1 bubmuorexa [IOK
reorpaguueckas, 610I0ruuecKast https://www.gosuslugi.ru/edu-

content

10 EcrecTBennblii 0TOOpD — 1 bubmmoreka [JOK
HAIPABJIIONINIA (haKTOP BOTIOLIMI https://www.gosuslugi.ru/edu-

content

11 [TonoBoii oT60p 1 bubnuoreka [JOK

https://www.gosuslugi.ru/edu-
content

12 [Tpucnoco6aeHHOCTh OPraHM3MOB 1 0.5 bubmmoreka [JOK
KaK Pe3yJIbTaT MHUKPOIBOIIOLHH. https://www.gosuslugi.ru/edu-
Jlaboparopuas padota «3yueHue content
apoMop(h030B ¥ HINOATANITAIIUN Y
pacTeHUH U KUBOTHBIX)»

13 [Ipumeps! npucnocobaeHut y 1 0.5 bubmmoreka [JOK
OpraHu3MoB: MOp(OIOrHYecKue, https://www.gosuslugi.ru/edu-
¢dbuszmonornueckue, OMOXUMUIECKUE, content
noBeneHueckue. JlabopaTopHas
pabora «IIpucnocobnenus
OpPraHU3MOB U UX OTHOCHUTEIbHAS
11e1eco000pa3HOCTh)

14 Bupn, ero kpurepuu u CTpyKTypa. 1 0.5 bubmuoteka [IOK
Jla6opaTopHas pabota «CpaBHEHHE https://www.gosuslugi.ru/edu-
BH/JIOB 110 MOP(HOJIOTHYECKOMY content
KPUTEPUIO»

15 CtpykTypa BH1a 1 bubmmorexa [JOK

https://www.gosuslugi.ru/edu-

content
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16 Bunoo6pa3oBanue Kak pe3ynbTar bubnmnoreka HOK
MI/IKpOI)BOJ'IIOHI/II/I https://WWW.gOSUSlUgi.rU/edU'
content
17 CBs13b MUKPO3BOJIIOLINH U bubnmnoreka HOK
AMNUAECMHUOJIOTUU https://Www.gosuslugi.ru/edu—
content
18 3aKOH TeHETHYECKOTO PaBHOBECHS 0.5 bubmmoreka [JOK
JIx. Xapau, B. BaiinOepra. https://www.gosuslugi.ru/edu-
JlabopartopHnast pabota «BrlsiBIeHHE content
W3MEHUYUBOCTH Y 0COOEi OJTHOTO
BHJIA»
19 O06001menue Mo Teme bubnnorexa [{OK
«MuKpo3BOIIOIUSA U €€ PE3yJIbTAThI» https://www.gosuslugi.ru/edu-
content
20 Maxpo3BOTFOIHSI. bubnnorexa [JOK
ITameoHTOIOrHYECKHUE METOIBI https://www.gosuslugi.ru/edu-
W3Y4EHHUSI SBOJIOINH content
21 buoreorpaduyeckue MeToab! bubmuorexka [JOK
M3yUEHHUS IBOITIOIHH https://www.gosuslugi.ru/edu-
content
22 DOMOpHOIOTHYECKHE U bubmuoreka [JOK
CPaBHHTENBHO-MOP(OTOTHYECKIE https://www.gosuslugi.ru/edu-
METO/IbI H3yYEHHSI DBOJOIIMN content
23 MonekysipHO-TeHETHIECKHE, bubnnorexa [JOK
OMOXMMHYECKHE M MATEMATHIECKUE https://www.gosuslugi.ru/edu-
METO/IbI U3yYEHHST DBOJIOIMN content
24 OO6111e 3aKOHOMEPHOCTH BOJTIOINH bubmuoreka [JOK
https://www.gosuslugi.ru/edu-

content
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25 AnantuBHas paguaius. bubnmnoreka HOK
HepaBHOMepHOCTb TEMIIOB https://WWW.gOSUSlUgi.rU/ed u-
SBOJTIOLIUU content

26 KontpospHas pabota « Mukpo- u bubmmorexa LIOK
MaKpOBBOHIOHH;I» https Z//WWW.gOSUSlUgi.rU/ed u-

content

27 HayuHnble runoTe3sl NporucX0xKACHUS bubmmoreka [JOK
JKH3HH Ha 3eMie https://www.gosuslugi.ru/edu-

content

28 JloHay4YHBIC MIPEICTABICHUS O bubanoreka [JOK
SapOX(,I[eHI/II/I KU3HU https://WWW.gOSUSlUgi.rU/ed u-

content

29 OCHOBHBIE 3TaIbl HEOPraHUYECKON bubmmoreka [JOK
SBOJIIOIMI https://www.gosuslugi.ru/edu-

content

30 I'unoTe3sl 3apoXKIACHUS KUZHU bubnunoreka LIOK

https://www.gosuslugi.ru/edu-
content

31 Ucropus 3emnu 1 MeToab! €€ 0.5 bu6nmorexa LIOK
U3YYEHUSL. Ha60paT0pHaﬂ pa60Ta httpS://WWW.EOSUS'UEi.rU/ed u-
«/3yueHue u ONMCaHue UCKOTAEMBIX content
OCTATKOB APEBHUX OPTAHU3MOBY»

32 HauanpHbie sTars opraHudeckoi bubnnorexa [JOK
SBOJOIMI https://www.gosuslugi.ru/edu-

content

33 OBOIIOIUSA DYKapUOT bu6muoreka [JOK

https://www.gosuslugi.ru/edu-
content

34 OCHOBHBIE 3TAITBI YBOJIOIIN 0.5 bu6nunorexa LIOK
pactutensHoro mupa. [Ipaktuueckas https://www.gosuslugi.ru/edu-
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pabota «/3yuenue ocoOeHHOCTEH content
CTPOCHHUS pAaCTEHHM pa3HbIX
OTJICIIOB»
35 OCHOBHBIC 3TaNbl YBOJOINHI bu6nmoreka [IOK
’KHBOTHOTO MHpPa https://www.gosuslugi.ru/edu-
content
36 OBOJIIONUS JKUBOTHEIX. 0.5 bubnunoreka LIOK
I[IpakTuueckas pabora «M3ydeHue https://www.gosuslugi.ru/edu-
0COOEHHOCTEH CTPOEHUS content
MMO3BOHOYHBIX )KUBOTHBIX)
37 PazButue xu3Hu Ha 3emie 1o 3pam bubmmoreka [JOK
¥ TIepHoaM https://www.gosuslugi.ru/edu-
content
38 MaccoBble BBIMUpaHUS — bubnuoreka [IOK
SKOJOTHYECKUE KPH3UCHI IIPOILLIOTO https://www.gosuslugi.ru/edu-
content
39 CoBpeMeHHBIN HKOTOTHYECKUI bubmuorexa [IOK
KPH3HC, €ro 0COOEHHOCTH https://www.gosuslugi.ru/edu-
content
40 CoBpeMeHHas cucTema bubnnorexa [JOK
OPraHUYECKOro MPOLITIOTO httpS://WWW.HOSUS'UEi.rU/ed u-
content
41 OCHOBHBIE CUCTEMATHYCCKUE bubnunorexa LIOK
T'PYIIIBI OPTraHH3MOB https://www.gosuslugi.ru/edu-
content
42 O06o001meHue Mo Teme bubnunoreka [JOK

«IIpoucxoxxaeHue u pa3BuTHe
*u3HU Ha 3emiey». KontponbHas
paborta

https://www.gosuslugi.

ru/edu-

content
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43 AHTpPOMNOJIOTHS] — HayKa O YeJIOBEKe bubnmnoreka HOK
https://www.gosuslugi.ru/edu-
content

44 PazBuTue npencrabienuii o bubnmnoreka HOK

MPOUCXOKACHUU YEIOBEKA https Z//WWW.gOSUSlUgi . rU/ed u-
content

45 MecTo yeaoBeKa B CHCTEME 0.5 bubnunorexa LIOK

opranudeckoro mupa. JlaboparopHas https://www.gosuslugi.ru/edu-
pabora «M3yuenne 0coOEHHOCTEN content

CTPOCHHUS CKEJIeTa YeIOBEKa,

CBSI3AHHBIX C MPSAMOXOKICHUEM»

46 JIBHoKyIIME CUIIBI aHTPOIIOr€HE3a bubnnorexa [{OK
https://www.gosuslugi.ru/edu-
content

47 CooTHOIIIEHHE OUOJIOTMYECKUX U bubmuoreka [{OK

COLIAAITLHBIX (1)aKTOpOB B httpSZ//WWW.gOSUSlUgi.rU/ed u-
AHTPOIIOrE€HE3E content

48 OcCHOBHBIE CTaJUU aHTPOIIOT€HE3A bubmmnoreka HOK
https://www.gosuslugi.ru/edu-
content

49 [TaneoreHerrnka u majJIeoreHOMUKA bubmmoteka IIOK
https://www.gosuslugi.ru/edu-
content

50 DBOJTIOIHS COBPEMEHHOTO YeJIOBEKA bubnnorexa [JOK
https://www.gosuslugi.ru/edu-
content

51 Yenoseueckue pacsl. [IpakTnueckas 0.5 bu6muoreka [JOK

pabota «/3ydueHue 3KOIOrnYecKuxX https://www.gosuslugi.ru/edu-

ajanTaruil 4eJIoBeKa

content
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52 MexaucuurinHapHble METO/IbI bubnuorexa [JOK
aHTp01'IOJIOFI/II/I https://WWW.gOSUSlUgi.rU/edU'
content
53 O06o001IeHne 110 TEME bubnuorexa [JOK
«HpOI/ICXO)KI[eHI/Ie YeJIOBEKa — httpsZ//WWW.gOSUSlUgi.rU/ed u-
AHTPOIIOI'CHE3» content
54 3apoKICHUE U Pa3BUTHE SKOJIOTUHU bubmmoreka [JOK
https://www.gosuslugi.ru/edu-
content
95 Metonsr skonorun. JlaboparopHas 0.5 bubanoreka [JOK
pa60Ta «I/I3yquHe METOJI0B https://WWW.gOSUS|ugi.rU/ed u-
SKOJIOTHUECKUX HUCCIIECIOBAHUI content
56 3HaueHHEe SKOJIOTUUCCKUX 3HAHUHN bubmuoreka [IOK
I 4elI0BeKa https://www.gosuslugi.ru/edu-
content
57 Dkosorudeckue HpakTopsl bubmmoreka [JOK
https://www.gosuslugi.ru/edu-
content
58 AoGuotnueckue daxktopbl. CBET Kak 0.5 bubnnorexa [JOK
SKOJIOTUYECKHH (haKTop. https://www.gosuslugi.ru/edu-
JlaGopatopHnas pabota «BeisiBieHue content
MPUCTIOCOOTICHUI OPraHU3MOB K
BIIMSIHUIO CBETa»
59 AOGuoTtndeckue (HakTopsbl. 0.5 bubnnorexa [JOK
TeMneparypa Kak 3KOJIOTHYECKUI https://www.gosuslugi.ru/edu-

¢axrop. JlabopaTtopHas pabora
«BpIsBIIEHNE TPUCTIOCOOICHUI
OpPraHU3MOB K BIUSHHIO
TeMIepaTypbi»

content
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60 AOGuotnueckue GaKkTopsbI. 0.5 bubnmnoreka HOK
BiaXXHOCTb KaK 9KOJIOTUYECKHIA https://www.gosuslugi.ru/edu-
daxrop. Jlaboparopuas padora content
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHuii U3 pa3HbIX MECT
oOUTaHUS

61 Cpensl 00uTaHUsI OPraHU3MOB bubmmoreka [JOK

https://www.gosuslugi.ru/edu-
content

62 buonornueckue puTmbl bubnnorexa [JOK

https://www.gosuslugi.ru/edu-
content

63 JKuznennbie GopMbl OpraHU3MOB bubmmoreka [JOK

https://www.gosuslugi.ru/edu-
content

64 buotndeckue GakTopsr bu6nmoreka LIOK

https://www.gosuslugi.ru/edu-
content

65 3HaueHne OMOTHYECKHIX bubnuoreka [IOK
B3aNMOJAECHUCTBUH I https://www.gosuslugi.ru/edu-
CYLIECTBOBAHHUS OPTAHU3MOB B CPEJIE content
oOutanus

66 O6o006menne no Teme «OpraHu3mMsl U bu6mmoteka [IOK
cpena oOuTaHUs https://www.gosuslugi.ru/edu-

content

67 DKOJIOTHYECKUE XapaKTEPUCTUKHI bubmmnoreka [JOK
TONYJIALHH https://www.gosuslugi.ru/edu-

content

68 OcCHOBHBIE TIOKA3aTEIJIN MOIYJISIIHH: bu6nunorexa LIOK
YHCIIEHHOCTb, TUIOTHOCTb, https://www.gosuslugi.ru/edu-
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BO3pacTHAsl U M0JIOBAsi CTPYKTYpa

content

69 OcCHOBHBIE TIOKA3aTEIN TTOMYJISAIINN: bubnunoreka LIOK
POKIAEMOCTD, IIPHPOCT, TEMIT POCTA, https://www.gosuslugi.ru/edu-
CMCEPTHOCTb, MUT'pALITUH content

70 DKoJIorHYecKasi CTpyKTypa bubmmoreka [JOK
TIOMYJISILIHH https://www.gosuslugi.ru/edu-

content

71 JlvHamuKka nonyJssnuu u eé bubmuorexa [IOK
peryusus https://www.gosuslugi.ru/edu-

content

72 Kpusblie pocta 4nciI€eHHOCTH bubmmorexa [JOK
nonyssinud. KpuBble BEDKMBaHUS https://www.gosuslugi.ru/edu-

content

73 DKOoJIOTHYeCcKas HUIIIAa BUA. 0.5 bubnunoreka LIOK
JlaGoparopHas paboTa https://www.gosuslugi.ru/edu-
«IIpucrocobeHus ceMsiH paCTCHHM content
K pacceieHuIo»

74 Bup xak cucrema nonysiui bu6nmorexa LIOK
https://www.gosuslugi.ru/edu-
content

75 3aKOHOMEPHOCTH MOBEJICHUS U bubnnorexa [JOK
MUTpAIHi KUBOTHBIX https://www.gosuslugi.ru/edu-

content

76 Coo0111ecTBO OPraHU3MOB — bubnmoreka [JOK
OUOIIEHO3 https://www.gosuslugi.ru/edu-

content

77 DKOCHCTeMa KaK OTKPBITasi CUCTEMA bubmmorexa [JOK
https://www.gosuslugi.ru/edu-

content
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78 O06o01menue no reme «IDKOIO0Tus — bubmmorexa LIOK
HayKa 0 B3aMMOOTHOILIEHUIX https://WWW.gOSUSlUgi.rU/ed u-
OpraHu3MOB» content
79 KpyroBopor BeiiecTB 1 HOTOK bubmuorexa [IOK
SHEPTUU B IKOCUCTEME httpsZ//WWW.gOSUSlUgi.rU/ed u-
content
80 OCHOBHBIE ITOKa3aTeIH YKOCHCTEMBI bubnunoreka LIOK
https://www.gosuslugi.ru/edu-
content
81 DKOJIOTHYECKUE TTUPAMUIBI bubanoreka [JOK
https://www.gosuslugi.ru/edu-
content
82 N3menenus cooOmiecTB — Bbu6moteka [JOK
CYKIIECCUH https://www.gosuslugi.ru/edu-
content
83 [IpupoHbIE 35KOCUCTEMBI. bubmmoreka [JOK
3KOCHCTCMLI 03€p U peEK. https://WWW.EOSUS'Ugi.rU/ed u-
DKOCHCTEMBI MOPEN U OKEAHOB content
84 [IpupoHbIE S5KOCUCTEMBI. bubnnorexa [JOK
DKOCHCTEMBI TYHJIP, JIECOB, CTEIEH, https://www.gosuslugi.ru/edu-
MYCTBHIHb content
85 AHTPOTIOTEHHBIE YKOCUCTEMBI bubnnorexa [JOK
https://www.gosuslugi.ru/edu-
content
86 YpboakocucreMmsl. [IpakTudeckas 0.5 bu6mmroreka [JOK
pa60Ta «I/I3y‘quHe U OIIMCAHUue httpS://WWW.EOSUS'Ugi.rU/Ed u-
ypOOIKOCHCTEMBI» content
87 3akoHOMEPHOCTH (POPMUPOBAHUS bubnmnorexa [JOK
OCHOBHBIX B3aMMOJIECHCTBUI https://www.gosuslugi.ru/edu-
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OpraHu3MoOB B 9KOCUCTEMAX

content

88 MexaHU3MBbI BO3AECTBUA bubnunoreka LIOK
3arps3HeHUi pa3HbIX TUIIOB HA https://www.gosuslugi.ru/edu-
CyOOpraHu3MEeHHOM, content
OpPraHU3MEHHOM, TIOMYJISIIMOHHOM U
9KOCUCTEMHOM yPOBHSIX

89 O0001enue no TeMe «IKOJIOTHS bubnunoreka LIOK
BHJIOB U nomynsiuiin» KontponbHas https://www.gosuslugi.ru/edu-
pabora content

90 buocdepa — obmierianerapHas bubmmoreka [JOK
000J104YKa 3eMu https://www.gosuslugi.ru/edu-

content

91 VYuenue B. . Bepnaackoro o bubnnorexa [JOK
ouocdepe https://www.gosuslugi.ru/edu-

content

92 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnunoreka LIOK
6uocdeps https://www.gosuslugi.ru/edu-

content

93 KpyroBopots! BemecTs u bubmmnoreka HOK
OHOreOXUMUYECKUE [TUKIIBI https://www.gosuslugi.ru/edu-

content

94 3oHanbHOCTH Ouochepsl. OCHOBHBIE bu6nmnorexa LIOK
OMOMBI CYIIH https://www.gosuslugi.ru/edu-

content

95 YcToiuuBoCTh OHOCheps bubnuotexa [JOK

https://www.gosuslugi.ru/edu-
content

96 DKOJIOTHYECKUE KPUZHUCHI U X bubnmnorexa [JOK
IPUYHHBI https://www.gosuslugi.ru/edu-

content
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97 BosneiicTBue uenoBeka Ha 6uochepy 1 bubnmnoreka HOK
https://www.gosuslugi.ru/edu-
content

98 AHTpPOIIOT€HHOE BO3/ICHCTBUE HA 1 bubaunoreka [JOK

PACTUTENBHBIN U )KUBOTHBINA MHUP. https://www.gosuslugi.ru/edu-
Oxpana npupoibl content

99 ['omoBast KOHTpOJIBHAS paboTa 1 bubmmoreka [JOK
https://www.gosuslugi.ru/edu-
content

100 OcCHOBHBIE IPUHITUITBI YCTOMYHUBOTO 1 bubanoreka [JOK

Pa3BUTHS YEIOBEUECTBA U MTPUPO/IBI https://www.gosuslugi.ru/edu-
content

101 ParmmonansHoe 1 bubmuorexa [IOK

TIPHPOIONIONE30BAHNE U COXPAHEHHE https://www.gosuslugi.ru/edu-
OUOJIOrHYECKOr0 Pa3HO00pasus content
3emin
102 O6o006menue no Teme «brocdepa — 1 bu6moteka [IOK
FHO6aﬂLHa§[ YKOCUCTEMAY https://WWW.EOSUS'Ugi.rU/ed u-
content
OBIIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME
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IMPOBEPSIEMBIE HA EI'D 110 BUOJIOT'MU TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTATAM O0CBOCHUSA
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMUpOBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOUH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI U
pEIICHUH KU3HCHHO BAKHBIX COIMAJIbHO-3TUYCCKUX, SKOHOMHYUCCKHUX,
HKOJIOTUYECKUX MPOOIIEM YEIOBEYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHAILHOTO MIPUPOAOIIOIE30BaHNUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/IEC POCCUHUCKUX U

SaPY6e)KHBIX y‘léHbIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Brnanenune cucremoil 3HaHMI 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHUS, UCMOJb3yEeMbIX B OMOJOTMYECKHX HCCIIEOBAHUSAX >KUBBIX
O0OBEKTOB M O3KOcHCTeM (OmucaHHe, HW3MEpeHue, MPOBEACHUE
HaOJt0/IeHnH); Ccroco0aMy BBISBICHUS W OLIEHKH aHTPOIOI€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTaTh THIOTE3bI, MPOBEPATh UX JKCIIEPHUMEHTATLHBIMU
cpeactBamu, (GOpMYIHpYyS 1€ HWCCIEAOBaHUS, aHATU3UPOBATH
MIOJTyYEHHBIE PE3YJIbTAThl U J1€1aTh BBIBOJBI.

BbisiBIeHHEe 3aBUCMMOCTH  MEXKJY HCCIEIyeMbIMH BEIMYMHAMU,
00BSICHEHUE TIOTYYEHHBIX PE3yJIbTaTOB U (HOPMYITUPOBAHHUE BBHIBOJIOB C

HCITIOJIb30BAHUEM HAYYHBIX HOHHTHf/’I, TeopI/Iﬁ " 3aKOHOB

YMeHue BiajeTb CHCTEMOM OHOJOTMYECKHX 3HAaHUN, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralole OWOJOTMYECKHE TEPMHUHBI M TOHSTUS
(KM3HB, KIIETKA, TKaHb, OpraH, OpraHM3M, BUJ, MOMYJSLUS, SKOCHCTEMA,
Ouorieno3, omocdepa; MeTaboIM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OMONONIMMEPHI, JUCKPETHOCTh, CaMOpETyJIsLus,
CaMOBOCITPOU3BE/IEHHE, HaCJIeJCTBEHHOCTb, W3MEHYMBOCTbD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosornyeckue Teopuu: kietoyHas Tteopus 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KiIOHaJIbHO-CEIEKTUBHOIO MMMyHHTeTa [I.
Opnux, N1.1. MeunnkoBa, XpOMOCOMHAsi T€OpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsinieBoro cxonctsa K. bapa, 3pomronmonHas

teopuss Y. JlapBuHa, CHHTETHYECKas TEOPUS DSBOJIIOLHUH, TEOPHUS




antpornorenHeza Y. [lapsBuna; teopust Ouoreoneno3a B.H. Cykauéra;
yuenue H.W. BaBuioBa o neHTpax MHOrooOpasus U MPOUCXOKACHUS
KyJbTYpHbIX pacTeHuit, yudeHue A.H. CeBepuoBa 0 mnOyTIx Hu
HampaBJIeHUsX 3BojroIuH, yuenue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILCIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HAacJIeIOBaHUs IPU3HAKOB W HapyLIEHUS CUEIUICHUS
resoB T. MopraHa; roMOJIOTMYECKUX PSAJOB B HACJIEICTBEHHOU
nsMenunBocty H.M. BaBunoBa; reHetmueckoro pasHoBecus JIxk.
Xapnu u B. BaiinGepra; 3apoasimeBoro cxonactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMmyma fO. JIubuxa, 3KOJOrM4ecKor mupaMuibl YHUCEN,
OMOMAacChl U SHEPTUH);

runote3bl (koanepsatHoi A.M. Omnapuna, mepBuuHOro OyiboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumartb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABIIATH
IMPUYINHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICAYyCEMbIMU
OHOJIOrMYECKUMHU 06”I)€KTaMI/I, mnmpoueccamMm W ABJIICHUAMU; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU ITOJIYUCHHBIX PE3YJILTATOB,

COCTaBJIATL I'CHOTHIIMYCCKUEC CXEMbI CKPCHIUBAHHA I PA3HbBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DHEPIMU B OKOCUCTEMAX (HGHI/I IUTaHusA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM W
(GYHKIUSMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHamMu U
CUCTEMAMH OPraHOB y pAacCTEHH, JKMBOTHBIX U YEJIOBEKA; MEXAY
JTaraMu OOMEeHa BELIECTB; TalaMy KJIETOYHOTO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMy YMOPUOHAIILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMUS,
IpoLeccaMi  JBOJIIOLMM; JBWKYLIIUMH CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX AKOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MoOB

YMeHHe BBIACTATH CYIIECTBCHHBIE TPU3HAKH:

CTPOCHHSI BUPYCOB, KJIETOK MPOKAPHOT M IYKAPHOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OpPTaHU3MOB, BHJIOB, OHMOT'COIICHO30B, SKOCHCTEM U
Oomochepsl; CTPOCHUS OPraHOB W CHUCTEM OPTraHOB PACTCHHI,
’KMBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATCIBHOCTH, POTEKAIOIINX

B OpraHusmax paCTeHHfI, XKHUBOTHBIX H YCJIIOBCKA, OHOJIOrHYECKUX




mporeccoB: oOMeHa BemiecTB  (MeTaboyim3Mm), UWHPOPMAIUU |
MIpeBpaIleHHs] SHEPTUH, OpPOKEHUS, aBTOTPOPHOTr0 M TeTepoTpodHHOro
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, Melo3a,
raMeToreHesa, A3MOpHOreHe3a, MOCTIMOPHOHAIBHOIO  Pa3BUTHUA,
Pa3MHOXKEHHUS, UHINBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCUCTBUS TI'€HOB, TI€TEPO3UCA; JEUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3MPYIOLIETr0,  JBMXKYIIEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOr0 M CUMIATPHUUYECKOTrO
BUZI000pa30BaHusl; BIUSHUS JABWKYIIMX CHJI 3BOJIIOLIMU HA TeHO(DOH]
MOMYJISILIUK; TPUCHOCOOJIEHHOCTH OPraHM3MOB K Cpelae OOMTaHMs,
YyepeoBaHMUs HAIPaBJICHUM 3BOJIIOLUHM; KPYroBOpOTa BEILECTB MU

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KJETOK IIPOKapUOT M JYKapuoT; OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BHUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, ()OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4YecKoro ooOmeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOJOTBOPEHHUS, PAa3BUTUS H
Pa3MHOXKEHHUS, UHIWBUYaJbHOTO PAa3BUTHUS OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyILIECTBOBaHKE, ECTECTBEHHOI'O 0TOOPA, BUA000Pa30BaHMUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUH B 3KOCHCTEMAax
CBOEH MECTHOCTH, KPYrOBOPOTa BEIECTB M IMPEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHM3MOB Pa3HBIX CUCTEMATHYECKUX TPYIIL; B3aMMOCBS3U
OpPTaHU3MOB W cpenbl OOWTAaHWS;, EIWHCTBA YEIOBEYECKHX pac;
HEe00XO0IMMOCTH 37I0POBOTr0 00pa3a KHU3HU, COXPAHEHUs Pa3HOOOpa3us
BUJIOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
COJICpKaHUs; WHTEPIPETUPOBATh ITHUYECKUE AaCIEKTHl COBPEMEHHBIX
WCCIIe/IOBaHW B~ OWOJOTHHM,  MEAWIUHE,  OHOTEXHOJIOTHH,
paccMarpuBaTth I ENINZIAE 9KOJIOTUYECKUE poOIIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




IHNEPEYEHDB 2JIEMEHTOB COAEPKAHUSA, ITPOBEPAEMbBIX HA EI'J
1O BUOJIOI'MHA

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUA

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHUEC

11

1.2

1.3

CoBpemenHass OHOJOTMS — KOMIUJIEKCHAsE Hayka. buosjormueckue Hayku U
u3ydaemble UMM MpoOsiembl. DyHAaMeHTaJdbHbIC, NMPUKIATHBIE W IMOUCKOBHIE
HAy4YHBIC UCCIICIOBAHUS B OMOJIOTHH.

3HaueHue OWoNOrMM B (OPMUPOBAHWHM COBPEMEHHOH €CTECTBEHHO-HAYYHOU
kapTuHbel mupa. [Ipodeccun, cBsizanHble ¢ Ouonorueid. 3HaueHue OUONOTHH B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAUIUHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHEe IPUPOBI

XKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KHUBBIX CHUCTEM:
€MHCTBO XMMHYECKOI'O0 COCTaBa, JUCKPETHOCTh M ILIEJIOCTHOCTh, CIIOXKHOCTH U
YHOPSIIOYCHHOCTh CTPYKTYPHI, OTKPBITOCTb, CaMOOpPraHu3aIus,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.

YPpOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOUYHBIN, TKAHEBBIH,
OpraHu3MEHHBIH, MOMYJISUOHHO-BUA0BOM, 3KOCUCTEMHBIN
(buoreonieHotuueckuii), OmocdepHsid. IIporecchl, MPOUCXOIANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >XUBOTO. JKU3Hb Kak (opMa CyIIECTBOBAHUS

MaTepuun

Mertoapl Ouonornyeckoi Hayku. HaOmioneHue, u3MepeHHE, SKCIEPUMEHT,
cucreMmaruzanusa, Metaadanmui3. IloHsTme o 3aBUCMMOM ®  HE3aBUCHUMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBast rumore3a. Ilonstue BbIOOpKM U €€ gocTOBepHOCTh. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJYYEHHBIX pE3yJIbTaTOB.
[IpynumHBEl HCKaXKeHUs pe3yJbTAaTOB JKCIEpUMEHTA. [loHsATHE CTaTUCTUYECKOTO

TECTa

Knerka kak Ouojorudyeckas cucremMa

2.1

Krnerka — cTpykTypHO-(QDyHKIIMOHANbHAS €AWHMIA XKUBOro. Mcropus OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. lIBanun, M.
[Ineinen, P. Bupxos). OCHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeToapl MOJIEKYJIAPHOHN M KJIETOUYHON OMOJIOTHN: MUKPOCKOTIHS, XpoMaTorpadusi,
anexTpodopes, METOJ MEUYEHBIX aTOMOB, muddepeHnmranbaoe

LHEHTPU(PYTUPOBAHUE, KYIbTHUBUPOBAHHUE KIETOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKpPOIIEMEHTHI. Bona u

e€ poJib KaK pacTBOPUTENS, pearcHTa, y4acTHe B CTPYKTYpUPOBAHUU KIIETKH,




TEIUIOPETYASIUU. MUHepanbHbIe BENIECTBA KIETKH, UX OHMOJIOTHYECKas pOJib.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue nonumepsl. benku. AMUHOKUCIOTHBIH COCTaB  OEIKOB.
Crtpykrypbl OenkoBoi Mousekysbl. [lepBuunas cTpykTypa Oelika, MeNTHIHAS
CBA3b. BropuuHas, TpeTUuHas, 4YETBEPTUUHAs CTPYKTYphl. JleHaryparus.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue QpyHKIUN OSIKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbI, OJIMTOCAXAPUAbl U IOJIUCAXAPUIBIL.
OO0muit mnaH cTpoeHUuss U (PU3UKO-XMMUYECKHE CBOICTBA  yIJeBOJIOB.
buonoruyeckue QyHKIIMU yTIIEBOOB.

Jlumuner. TuapodruibHO-rUApOdOOHBIE cBolicTBA. Kiaccudukamus JmmuaoB.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonorumdeckue ¢GyHKIUU
munuaoB. O0mre cBoicTBa OMONIOTMUECKUX MEMOpaH — TeKy4eCTh, ClIOCOOHOCTh
K CaMO3aMBIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

HyxneunoBbie kucinorsl. JIHK u PHK. CrpoeHune HYKIEHMHOBBIX KHCIOT.
Hyxneoruasl. [Ipunnun xomminementapuoctu. [lpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas criupanbs. MecTtoHaxoxaeHue u ouonorudeckue ¢pynxuu JJTHK.
Bunel PHK. @yuxkunu PHK B knetke.

Crpoenue wmosekynsl AT®. Maxkposprudeckue cBsizu B Moiiekyne ATO.
buonoruueckue pynkimn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX QYHKIIUHU B
kietke. CexkBennposanue [JHK.

CtpykTypHast Ouoyiorusi: OMOXMMHUYECKHE U OWO(DU3UYECKHE HCCIIEIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl  kiIeTok: dSykapuoTHdecKass U Ipokapuotruyeckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxem.
Oco0eHHOCTH CTpOeHUsi TeTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIEHO3aX.

Crpoenre U (PyHKIIMOHHMpPOBAHHE SYKApHUOTHYECKOM kieTku. Ilmasmarmueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iuia3MaTudeckoil MmemOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKylo MeMOpaHy: maccuBHbIM  (nuddysus,
obneryénHass nud@ysus), aKTUBHBIN (TMEPBUYHBIA U BTOPUYHBIA AKTUBHBIN
tpancnopt). [lomynponunaemocts MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJOLUMTO3: MUHOIMUTO3, (aronuro3. Dk3ouuTo3. KnetouHas creHka.
CtpykTypa 1 QyHKIIMU KJIETOYHON CTEHKHA PAaCTEHUM, TPUOOB.

Hutommaszma. Iluto3ons. Ilutockener. JIBukeHuwe muTomiasmel. OpraHouabl
KIeTkd. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: OJHJIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, JTU30COMBI, UX CTpOeHHE U (YyHKUIMU. B3auMocBs3b
OJTHOMEMOpaHHBIX OPraHoOUA0B KJIEeTKH. CTpOEHHE TPaHyJIIPHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMmOpaH. [mamkuit




2.4

(arpaHyisipHBIA) SHAOIUIA3MATHYECKUN peTUKyayM. CekpeTopHas (yHKUIUS
annapata ['onpmku. TpaHcmopT BewiecTB B KIETKE. Bakyonu pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHPHUH, IUTACTUBL.

Crpoenne W (yHKIMM MUTOXOHApPUN M TuacTui. llepBuuHble, BTOpUYHBIE U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIIOPOIUIACTHI,
XPOMOIUIACTBHI, JISMKOIUIACTHI BBICHIMX PACTEHUN.

HememOpannble opranougsl kinetku CrpoeHue M (QYHKIUM HEMEMOpaHHBIX
OpPraHouJIOB KJIETKH. Pubocombl. MukpoduiaameHTsl. MplieyHble  KIETKU.
MuxkpotpyOouku. Kierounslii nenrp. CrTpoeHHE U [BHXKEHHUE >KTYTUKOB H
pecHrueK. MUKpOTpYOOUKH LIUTOIIAa3MbL. LIeHTpHOIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKH, UX CTPOEHHE U
¢bynkuuu. SnepHbiii OenkoBBIA MaTpuKc. lIpocTpaHCTBEHHOE pPACHOJIOKEHHE
XpoMOcoM B HHTEp(]a3HOM sizipe. benku xpomMaTnHa — TUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENBbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTeNbHOM, YKUBOTHOU, TPUOHOI)

AccuMWISIIMSL U JTUCCUMWIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN M TeTepOoTpOHBINA. YuacTue KucCIopoaa B OOMEHHBIX
mporeccax. JHepreTuyeckoe ooOecrieueHue KiIeTKu: mnpeBpamieHne ATO B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
MeTtabonmu3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA U MEXaHW3M JICHUCTBUS.
Kodepmentsl. OTiinuns GpepMEeHTOB OT HEOPraHWUYECKUX KaTannu3aTopoB. benku-
aKTUBATOpPbl U OENKU-WHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxiuii oT pa3nUyHbIX (PaKTOPOB.

[lepBuuHBIl CHHTE3 OpPraHMYECKUX BellecTB B KieTke. Porocunte3. Pomp
XJoporiacToB B mporecce (orocunTesa. CBetoBas u TemMHOBas (asbl.
[IponyktuBHOCTh (hoTOCHHTE3a. BnmsiHuEe paznuyHBIX (PAKTOPOB HA CKOPOCTHh
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPUIIUPYIOIIHE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3A.

AHa’poOHbIe opraHu3Mmbl. Bumer Oposkenus. I[IpomykTel OpokeHUs H UX
WCIIONIb30BaHNE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHU ¥ BO30YIUTENN OOJIC3HEH.

AspoOHBIE OpPraHW3MBI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
stamn. ['ukonn3 — 6ECKUCIOPOAHOE paCHICTIICHUE TIIOKO3HI.

buonornueckoe oxkucieHUE, WIM KIETOYHOE JbIXxaHHWe. Ponp MUTOXOHIpUK B
rporeccax OHMOJIOTUYECKOT0 OKHCIICHUS. [{uknuueckue peakuuu.

OxkucnurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro mytu oOMeHa
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BEIIECTB Tepe aHa3POOHBIM. DPPEKTUBHOCTH IHEPIETUIECKOTO OOMEHa

Peakuuu matpuyHoro cuHTe3a. [IpuHIMI KOMIUIEMEHTApHOCTH B PpEaKLHUAX
MaTPUYHOTO cuHTe3a. Peannsanus HacinencTBeHHOM nHpopMmarmn. [ 'eneTnuecKuii
KOJI, ero coucrBa. Tpanckpunuusa — Marpuusbslidi cuHTe3 PHK. IIpuHnmmnsr
TPAHCKPUIILIUU: KOMILJIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPHUYHOCTbD.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbix PHK B OGuocuHTe3e Oenka.
VYcnoBust OumocuHTe3a Oenka. KomumpoBanue amuHOkuciOT. Pomb pubGocom B
O6uocuHTese Oenka.

Opranu3zaiiys reHomMa y IpoKapuoT U 3yKapuoT. Perymsius akTHBHOCTH F€HOB y
npokapuot. ['mnoreza onepona (®. XKakob6, XK. Mano). Perymsmus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycesl — Hekierounsie (OpPMBI KU3HH U OONMUraTHele mapasutbl. CTpoeHue
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

BupycHbie 3a0oneBanus uenoBeka, >KUBOTHBIX, pactenuid. CIIMJ], COVID-19,

conuaJibHbIC U MCIUITNMHCKHUEC HpO6JI€MI)I

2.6

Knerounsnii nwmkn, ero mnepuonbl W perymsaius. Warepdaza u MHUTO3.
Oco0eHHOCTH TIPOIIECCOB, MpOTEKaIUX B HHTepdase. [loaroroBka KIeTKu K
nenenuto. IlpecunteTndecknii  (MOCTMUTOTUYECKUM), CHUHTETHUECKUA U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIM CHHTE3, AHTHUIIAPAJUIEIBHOCTb.
Mexanusm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rarion bl - Habopbl XpoMocoM. ['omonorumynsle Xpomocombl. IlojoBbie
XPOMOCOMBI.

Jlenenue xieTkn — MuTo3. CTaguu MHUTO3a U MPOUCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 n nurokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsus mutoTndeckoro nukia kiaetku. [lporpammupyemas kietouynasi rubens
— amnomnTo3.

CDYHKI_II/IOHaJ'ILHaH TCHOMHMKA

3.1

OpraHI/ISM KakK OMOJIOTHYeCcKas CHCTeEMa

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3MBbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIOYas BEreTaTUBHOE) |
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHUE, CHOPYJISALHUSA,
(bparmMeHTays, KIOHUPOBAHHE.

[TonoBoe pasmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun meio3sa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosornueckuii cmpici Meiiosa
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3.3

1 IIOJIOBOTO IIporiecca. Meo3 U ero MeCTO B )KU3HEHHOM LIUKJIE OPTaHU3MOB.
[Ipen3aponpliieBoe paszButHe. ['ameToreHe3 y >KMBOTHBIX. [l0J0OBBIE JKene3bl.
OOpa3oBaHue u pa3BUTHE MOJIOBBIX KiIeTOK. CrepMaToreHe3 M OOIEHE3.
Crpoenue moJiOBBIX KiIeTOK. OmIOJ0TBOpEHHE U SMOpPUOHAIBHOE pPa3BUTHE
KHUBOTHBIX. CIIOCOOBI OTUIOIOTBOPEHUS: HApY)KHOE, BHYTpeHHee. [lapTeHorenes.
WunuBunyanbHOEe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craaum 3MOpHOreHesa
YKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
Npo0JieHUsT MJIEKONMTAIOIINX. 3apobILeBble JUCTKH (racTpyisanus). 3akiaika
OpraHOB W TKaHEW W3 3apOJbIIIEBbIX JIMCTKOB. B3auMHOE BIHMSHUE 4YacTed
pa3BUBaloOIIerocs 3apoibllia (3MOpUOHANbHAs HHAYKUMSA). 3akiajka IJIaHa
CTPOEHUSI JKHBOTHOTO KaK pe3yJbTal HEPapXUYECKUX B3aMMOJACHCTBUI TI'€HOB.
Biusnue Ha SMOpHOHAIBHOE pa3BUTUE pa3IMYHBIX (DAKTOPOB OKpYXkKaroleH
cpenpbl.

Poct u pa3zsutue xuBoTHbIX. [locTamMOproHanbHbIl nepuoa. [Ipsmoe u Henpsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOJOrM4eckoe 3HAYE€HUE NPSAMOrO MU HENPSAMOrO Ppa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocta XKUBOTHBIX. DaKTOpHl peryiasuuu
pocTta JKMBOTHBIX M denoBeka. CTaauM TOCTAIMOPHMOHAIBHOTO pa3BUTUS Yy
KUBOTHBIX U 4esoBeKa. [lepnoipl oHTOreHe3a yenoBeka.

PasmHoxeHne u paszButue pacteHuid. ['amerodputr um cnopoput. Meiio3 B
KU3HEHHOM IMKJIe pactenuil. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpPEHHE M Pa3BUTHUE PACTUTEIbHBIX
OopraHu3MoB. /[BoiiHOe OII0IOTBOPEHKE Y IIBETKOBBIX pacTeHHi. O0pazoBaHue U

Pa3BUTHEC CECMCHHU. MexaHu3MbI peryjiaquu OHTOTCHE3a Y paCTeHI/Iﬁ M ) KUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HaAYKH. OcHoBHBIC
TCHETHYCCKHUE ITOHATHS M CHUMBOJBL [ OMOIOTHYHBIC XPOMOCOMEI, aJlJICJIBHBIC
I'CHBbI, aJIbTCPHATHBHBLIC IIPU3HAKH, HOMI/IHaHTHHﬁ u peHeCCHBHBIﬁ IIpHU3HAK,
roMo3uroTa, rerepo3nurora, 4YucTasd JIMHUA, TI/I6pI/II[BI, T'CHOTHII, q)eHOTI/IH.
OcHoBHBIC METOABbI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-IeCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIAPHO-TEHETUYECKUM

Monorubpunnoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH enHo00pa3us
ruOpuioB mnepBoro mokoseHus. IlpaBuno nomuHupoBanus. Bropoit 3akoH
MeHngens — 3akOH paclIelyIeHuss Mpu3HAKoB. LluTonormueckne OCHOBBI
MOHOTHOPUIHOTO CKpelrBaHus. [ urmoTes3a YMCTOTHI ramer.

AHanuzupyrolee ckpemuBaHue. IIpoMeXyTOUHBIM XapakTep Hacl€OBAHHUS.
Paciiernuienne npru3HaKoB IIPU HETIOJHOM JOMUHUPOBAaHUU.

JluruOpuaHoe ckpemuBanue. TpeTwil 3akoH MeHaens — 3aKOH HE3aBUCHUMOTO

HacCJICJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILIMBaHHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJEA0BAHUE TI'€HOB, HAPYIICHUE CLEIUICHHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIH MEXaHU3M OIpPEIENECHUs Moja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbld M T€TEPOraMeTHbhIM MoJ. I'eHeTnueckas
CTPYKTypa IIOJIOBBIX XpoMmMocoM. HacienoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTponus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXKECTBEHHBI ajuieu3M. B3auMOAEHCTBUE HEAJJIEIbHBIX T'€HOB.

KommnementapHocts. Onuctas. [lonumepus

3.4

3.5

BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. I3MeHYnBOCTb
npu3HakoB. KayecTBeHHbIC M KOJWYECTBEHHbIE MPU3HAKU. BBl M3MEHUYMBOCTH:
HEHaCJIEACTBEHHAs: M HaCJICACTBEHHAs.

MoudukanmonHass ~ U3MEHYHUBOCTb. Poib Cpelibl B (hopmupoBaHUH
MOIM(UKAITMOHHOW M3MEHYMBOCTH. HopMa peakiinu npusHaka. BapuaroHHbId psij
u BapuanmonHas kpuBas (B. HMoranHcen). CpoiicTBa MOAM(HUKAIIMOHHON
M3MEHYMBOCTH.

I'enoTnnmyeckas n3MeHYUBOCTL. CBOMCTBA F€HOTUITHYCSCKOM M3MEHYMBOCTU. BHIBI
TeHOTUIMMYECKON N3MEHUNBOCTH: KOMOMHATHBHAS, MyTaI[MOHHASI.

KomOunatuBHas W3MEHYMBOCTh. Meio3 ¥ TOJOBOWM TpollecC — OCHOBA
KOMOHMHATUBHOH M3MEHYUBOCTU. POIh KOMOMHATHBHON U3MEHUMBOCTH B CO3JaHHU
TeHETUYECKOT0 pa3HooOpa3us B Mpe/iesiax OHOTO BUIA.

MyTranroHHas U3MEHYMBOCTb. BHUIbI MyTallMii: TEHHBIE, XPOMOCOMHBIE, TEHOMHBIE.
CroHTaHHBIE W HMHIYLMPOBAaHHbIE MYTAalUWU. SepHbIE M IMTOIUIA3MAaTHYECKUE
MyTaru. COMaTHYECKUE U TIOJIOBbIE MyTalMK. [ [pUdrHBI BOBHUKHOBEHHWS My TalIHi.
MyTareHpl M WX BIHMSHUE Ha OPraHU3MbL. 3aKOHOMEPHOCTH MYTAlMOHHOTO
nporecca. 3aKOH TOMOJIOTHYECKUX PSIIOB B HacliecTBeHHOU n3MenunBoctu (H.H.

BaBI/IJ'IOB). BHCH,[[CpHaSI U3MCHYHMBOCTHh U HACJICIACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoaHas TMporpaMMa HCCIEIOBAaHUSA TIeHOMaA
yernoBeka. MeToapl  HM3Y4eHUsT TEHETUKM  YEJOBEKAa: TIEeHEAJOTMYECKUU,
OJIM3HEIIOBBIH, IIUTOT€HETUYECKHUH, MOMYJISIIUOHHO-CTATUCTUYECKH,
MOJIEKYJIAPHO-TEHETUYECKHIA. CoBpeMeHHOE onpeaeseHue TeHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHUE, TEHOTUIIMPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIIP-anamu3a. HacnencrBeHHble — 3a00jeBaHUs ~ YeJIOBEKa. | GHHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJIOBEKA. bonezuu C HaCJIEICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIMIIMHCKON F€HETUKH B MPEIOTBpPALICHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU
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JloMecTukaius u ceNeKius. 3apoxkaeHre CeJIeKIMU U jomecTukaimu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJIbTYPHBIX PACTECHHH.
Ponb cenexkuyu B co3qaHuM COPTOB PaCTEHUN M MOPOJ KHUBOTHBIX. CopT, Mopoaa,
TaMM. 3aKOH T'OMOJIOTMYECKHMX PsJIOB B HACIEACTBEHHOW M3MeHunBoctd H.M.
BaswuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKyCCTBEHHBIM OTOOp: MacCOBBIM H
WHIUBUYIbHBI. Otanel KOMOMHAIIMOHHON CEJIEKIIUH. Ucneiranue
MpOoU3BOUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIY C IMOMOUIBIO OLEHKH
(eHoTHNa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ momMonIbio ananu3a JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CeJIEKIIMOHHON pa0boThl. PaguanmoHHbIi 1
XUMHUYECKH MyTareHe3 Kak MCTOYHUK MYTalud Yy KyJIbTYpHBIX (QopM
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O PEIAKTUPOBAHUS UM METOJOB
pexomOuHaHTHBIX JIHK 11151 mosryueHust HCXOAHOT0 MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuonnoB. BuyrpuBHuoBas rulOpuauzaiys. bim3kopoacTBeHHOE
CKpellMBaHue, Wi WHOpuAMHT. HepoJcTBeHHOE CKpelMBaHWe, WM ayTOPUIUHT.
I'ereposuc u ero npuumsbl. Mcnonb3oBaHue rereposuca B ceneKuuu. OTnanéHHas
rubpuamsanys. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTkeHus

CEJICKIIMU PACTEHUI U YKUBOTHBIX

3.7

4.1

OOBEKTHI, UCIOIB3YyEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBBIE KYJbTYpHI,
MHUKPOOPTaHU3MBbl, HUX  XapakTepUCTHKa. TpaauloHHAas  OHOTEXHOJIOTHS:
xje0oneyeHre,  MOJydYeHHE  KUCIOMOJOYHBIX  HPOJIYKTOB,  BUHOJENHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTHI MHUKPOOHOIOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMHMHOB.  VIcKyccTBEHHOE
OILUIONOTBOpEHUE. PEKOHCTPYKIMA SAMLEKICTOK U KIOHMPOBAHUE JKUBOTHBIX.
Merton TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 TE€Ha |
KoHCTpyHpoBaHue pexkomOuHaHTHbIX JIHK. JlocTmkeHus W TEpCIIEKTUBHI
XpOMOCOMHOW M TeHHOM WH)XeHepuu. MeaurnuHckue OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mmupa

buonornueckoe  pasHooOpazue  opraHu3moB.  CoBpeMeHHas  cuUCTeMa
opranuyeckoro Mupa. llpuHnunel kinaccugukanuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKHE IPYIIIBI OPraHU3MOB.

OCOOCHHOCTH CTPOCHHUSA U JKU3HEACATEIBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepuu, apxeu, OHOKIETOUYHbIE TPUObI, OJHOKIETOUYHbIE BOJOPOCIH, IAPYTHUe
npoTucThl. KooHMaIbHBIE OpraHu3Mbl. J[BUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amMEOouAHOE, KT'YTUKOBOE, PECHUYHOE. 3alliTa y OJHOKJIETOUYHBIX OPTaHHU3MOB.

PaznpaxuMocTh y OAHOKIETOYHBIX OPraHu3MOB. TaKCUChI




4.2

4.3

4.5

4.6

MHoOrokJjieTouHbI€ pacTeHUs. B3auMOCBSA3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOIro opranusma. OpraHuszm
Kak enuHoe 1enoe. TkaHum pacteHuid. TUIBI PacTUTENbHBIX TKaHEM:
oOpaszoBarenibHasi, IOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobenHocTy cTpoeHUs, PYHKIUN U PACIIOIOKEHUS TKAaHEH B OpraHax pacTeHUI

BereraruBHble U TeHEpaTUBHBIE OpraHbl pacTeHu. OYHKIUN OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKE€HME MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U
Hactuu. llorymomeHne BOIBI, YIJIEKUCIOrNO Tra3a W MHUHEPAIBHBIX BEILIECTB
pactenusimu. [pixanue pactenuii. Auddy3us ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHuil. Beinenenue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuil. Kyrukyna. CpenctBa MacCHBHOM M XUMHUYECKOM
3amuThl. DUTOHUUIBIL.

PazgpaxxumocTs M perynsiuus y opraHu3mMoB. Pa3zgpakuMocTe M peryisiuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrIe BeliecTBa M UX 3HAYCHHUE

MHoOrok/ieTouHbsle  KMBOTHbIE.  B3auMOCBS3b  4acTe€ll  MHOTOKJIETOYHOI'O
opranusma. TKaHI/I, Oopradbl U CHUCTCMbI OpraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHU KUBOTHBIX W 4Ye€IOBEKa. THIIBI
JKABOTHBIX TKaHEHU: JIUTENHAIbHASA, COCIWHUTENbHAs, MBIIIEYHAs, HEpPBHAs.
OcoOenHoctu cTpoeHHs, (YHKIMH U pacHoNOKeHHsT TKaHEW B OpraHax

JKHUBOTHBIX U YCIIOBCKA

Oprasbl U CUCTEMBI OPraHOB UBOTHBIX. DYHKIIMU OPraHOB M CHCTEM OpPIraHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHblil 1 BHyTpeHHHH ckeneT. CTpOEHHE W THUIbl COCTUHEHUS
KOCTEH.

JIBrK€HHEe MHOTOKJIETOUHBIX JKMBOTHBIX. Ilurtanue »xuBoTHbIX. IluTanue
MMO3BOHOYHBIX )XKHBOTHBIX. [[pixanue xuBOTHBIX. KokHOE mpixanue. XKabepHoe u
JIETOYHOE JIBIXaHUE.

JIpIXaHW€e TO03BOHOYHBIX >KMBOTHBIX. OBOJIOLMOHHOE YCJIOKHEHHUE CTPOCHHS
JIETKUX TMO3BOHOYHBIX KMBOTHBIX. JlpIXaTelibHasi cUCTeMa 4YelloBeKa. MeXaHu3m
BEHTWJIAIIMK JIETKUX Yy TTHIl W MICKOMHUTAIONIUX. TpaHCIOPT BEHIECTB Y
opranu3moB. TpaHcHOpPT BeUIECTB Yy XUBOTHbIX. KpoBeHOcHast cuctema u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpoBOOOpamieHusi. DBOJIONUOHHBIE  YCIOXKHEHUS CTPOCHUS KPOBEHOCHOU
CUCTEMBI MO3BOHOYHBIX >XKMBOTHBIX. BplneneHue y opranu3moB. Beiienenue y
#UBOTHBIX. CoKpaTtutenbHble Bakyosnn. Opransl BeiieneHus. CBs3b MOJOCTU TENa
C KPOBEHOCHOM W BBIICIUTEIIBHON CUCTeMaMu. BplneiieHHMe y MNO3BOHOYHBIX
JKUBOTHBIX. 3aliUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [lOKpoBEI M mHX

IIPOU3BOJHEIC.
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PaznpaxkxuMocCTh U perymsius y opraHu3MoB. Pa3apakuMoCTh y OTHOKIECTOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsius y MHOTOKICTOYHBIX
pacteHuii. PocToBble BelecTBa U MX 3HAUCHHE.

HepBHast cucrema u pedieKTOpHas peryiisilusi Y MHOTOKJICTOYHBIX YKHBOTHBIX.
HepBHas cuctema u e€ oTJesnbl. DBONIOIMOHHOE YCI0KHEHHE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMMm s 3¢GHEKTUBHON (HYHKIIMOHATLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, )KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4esoBeKa U €ro 310pOBbe

Oprasbl 1 CUCTEMBI OPTaHOB yesnoBeka. OTiebl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. be3ycrnoBHbIE U yCIOBHBIC
peduexcel. I'ymopanbHast peryiasuust U SHAOKPUHHAs CHCTEMa JKUBOTHBIX U
yenoBeKa. JKene3bl SHAIOKPUHHOM CUCTEMBI U MX TOPMOHBI. [[eficTBE TOPMOHOB.
B3anMocBsI3p HEpBHOW M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pediekc u pednexropHas ayra. be3sycioBHbIE U YCIOBHBIC PEIICKCHI

5.2

5.3

3ammrTa opranu3ma ot OosiesHel. MiMmyHHast cucrtema venoBeka. Kietounsiii u
rYMOpaJbHBIA HUMMYHHUTET. BpoxaEHHbIN, NpHOOpETEHHBIN crenupuyecKkuit
umMmyHuTeT. Teopuss  KIOHaJIbHO-CeleKTUBHOro uMMmyHutera (I1.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poub

BPOKJIEHHOIO UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KpoBeHocHast cucrema u e€ opransl. Cepale, KpOBEHOCHBIE COCY/ABI U KpPOBb.

Kpyru xpoBoobpaiienus. Pabora cepaiia u e€ perynsuus

5.4

Jpixanue yenoBeka. uddysus razoB yepe3 MoBEpXHOCTh KIETKH. JlpIxaTenpHas
cucTteMa deloBeka. JlpIxarenmbHas TMOBEPXHOCTh. Perymsmust  JapIXxaHUs.

JIpIxareabHbIe 00BEMBI

5.5

5.6

HI/IHIeBapI/ITeJ'II)HaSI CHUCTEMaAa 4YCJIOBCKA. OTJIGJIBI MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_ICBapI/ITCJ'ILHBIC JKCIIC3hI. BHy'TpI/IHOJ'IOCTHOC n BHYTPUKJICTOYHOC

MUIIeBapeHne
ITokpoBel M wux mnpousBojaHble. Opranbl BbiaeneHuss. Ilouku. Crtpoenue u
¢byHkmonupoBanue HeppoHa. OunbTpanus, cekpenus U 0OpaTHOE BCAChIBAaHUE

KaK MEXaHU3MbI pab0Thl OpraHoB BbleNeHuss. OOpa3oBaHrEe MOYH Y YeJIOBEKa

5.7

,HBI/I)KCHI/IC YelloBeKa: MplmieyHas cucrema. CKelNeTHBIE MBIl B HX pa60Ta.

CTpoeHME U TUITBI COEAMHEHUS KOCTEH

Teopust sBoOMIOIMKU. Pa3BuTHe XM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. [Ipeanochuiku  BO3HUKHOBEHMS

napsuHM3Ma. JKn3Hb U HayyHas aedarenbHocTh Y. JlapBuHa.




JBuxymue cuisl 3Boionuu BuaoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHUBHOCTb
pa3sMHOXKEHHsI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooprba 3a
CYLIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBINA 0TOOD).

Odopmnenne cunTernyeckor teopuu sBomronuu (CTD). HelitpanbHas Teopus
sBomtor. CoBpeMEeHHAas HBOJIOIMOHHAs OMOJOrus. 3HaYCHHUE BOIIOIMOHHON

TeopuHu B GOPMUPOBAHUN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

6.2

[Tonmynsimuss kak ayeMeHTapHas eauHuua 3BoytoluUd. COBpEMEHHBIE METOJIbI
OLICHKM T'€HETHYECKOTO pa3HOOOpa3usi U CTPYKTypbl Homyisauuid. M3menenue
reHooHAa MOMYJSIIUM KakK JJIEMEHTapHOE SBOJIOIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro pasHoBecus k. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (GaKTOPHl (ABWKYIIME CHIIBI) SBOJIONUU. MyTalmOHHBIN
nporecc. KomOunatuBHas wu3MeHuMBOCTh. /Jlpeiidp reHoB — ciyuaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleleil B momymsauuax. OQdexr
OCHOBATEJIA. Murparuu. W3omsmms TIOTTYJISILIMIA: reorpaduueckas
(mpocTpaHcTBeHHas ), brnosoruyeckast (penpoyKTUBHAs ).

EctectBennbiii  orOOop — HampaBimsoomuid  ¢dakrop dBomouud. Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIDKYIIMH, CTaOUIU3UPYIOIIUHN, Pa3phIBAIOLIUI
(nm3pyntuBHbIi). [TonoBoit oT60p.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yiabTaT  MHKPOIBOJIIOIMH.
Bo3HukHOBeHHE  MpHUCIOCOOIEHMH Yy  OpraHu3mMoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cTpykrypa. BupmooOpa3oBaHue Kak pe3yibTar
MUKposBotoiu. M3onmsamus — ximrodeBoil dakrop BupooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpUYECKoe (reorpaduueckoe),
CUMITaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (MOJIUIUIONIU3AIIHS,
rubpuanzanys). JJIMTeNbHOCTh 3BOTIOIUOHHBIX ITPOLECCOB.

MexaHu3mMbl (OpMHUPOBAHUS OHOJIIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHONW OMONOrMM B pa3paboTKe HAYYHBIX METOJOB COXpaHEHHUs
OropazHooOpa3usi. MUKpPOIBOIIONMS W KOJIBOJIOIMS TApPa3uTOB M HMX XO35ECB.
Mexanu3mbl pOpMHUPOBAHUS YCTOMUYUBOCTH K aHTUOMOTHKAM UM CIIOCOOBI O0OPHObI

C HeH

6.3

MeTtoapl u3ydeHuss Makpos3Boironuu. [lageoHTomornyeckue MeTOAbl M3YUEHHS
sBomtorun. [lepexoansie GopMbl U PUIOTEHETUYECKUE PSIBI OPTAHU3MOB.
buoreorpapuyeckne Metobl u3yueHus Botonuu. CpaBHeHUE (IOPHI U QayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odiaactu 3emin. Buasi-sHneMuku u
PEJUKTHI.

DOMOpHOJIOTHUECKHE U CPABHUTEIBHO-MOP(OIOTHYECKAE METOJbl HM3Y4YECHHUs
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3BONIOLMU. ['€@HEeTHYeCKHe MEXaHU3Mbl 3BOJIIOIMM OHTOICHE3a M TMOSBJICHUS
SBOJIOLMOHHBIX ~ HOBHIECTB. [ 'OMOJIOTMUHBIE M  AHAJOTMYHBIE  OPraHbl.
Pynumenrtapubsle  opraHbl M aTaBU3Mbl.  MOJEKYJISIPHO-TEHETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTU4YeCKWe  METOJbl  U3YYEHHS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOMBI IMOCTPOSHUS (PHIOTEHETHIECKUX
JIEPEBbHEB.

XPOMOCOMHBIE MYTAI[H U SBOJIIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUU. HeobpaTUMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble runore3bl MNpPOUCXOXKICHHMsS JKU3HM Ha 3emie. AOHOreHes H
naHcnepmus. JloHay4dHble PEACTAaBICHUS O 3apOKICHUH KU3HU (KPEAMOHU3M).
['unoTe3a MOCTOSHHOTO CaMO3apOXK/IECHUS JKU3HU U €€ ONPOBEPKEHUE ONbITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxxneHue KU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKod sBoitonuu. [lmaHerapHas (reosoruyeckas)
HBOJIIOLMS. XUMHUYECKas 3BOJIOLUSA. AOHOT€HHBIH CHHTE3 OpraHHYECKUX
BemlecTB u3 Heopranuyeckux. Ombeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosuMepoB u3 MoHoMepoB. KoanepBatHas runorteza A.M. OnapuHa, rumoresa
nepBuuHoro OynboHa JIk. XongeiiHa, reHetudeckas rumnoresa I'. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ usyudeHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxpononorust u e€ Meronsl. OTHOCHUTENbHAs M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHosIornueckas 1mkasua: 0HbI, Opbl, HEPUOBL, JTOXH.

HavanpHble sTansl opranuueckoil sBomonuu. IlosBieHne u 3BONIONMS MEPBBIX
KJICTOK. OBONIONUA MeTabonm3ma. BO3HUKHOBEHHWE TEPBBIX DKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOr MepPBbIX Ha 3emiie COOOIECTB.
Crpomaronutsl. [IpokapruoThl U 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (CUMOHOTeHe3). DBOIIOIMOHHOE IPOUCXOXKICHUE
BUpYycoB. IIpoucxokIeHHe MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HuUKHOBeHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHuil. OcHOBHBIE apoMopdo3bl
pactenuid. Bbixox pacrenuit Ha cymry. IlosBieHue CHOpOBBIX pacTeHHN U
3aBoeBaHne uMHu cymu. CemeHHble pacTeHus. lIpoucxokaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU JKUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TtunoB. [IepBeie XOpnoBeIe KUBOTHBIE. JKU3HB B BOJE. DBOIIONUS ITO3BOHOYHBIX.

[Tpoucxoxaenne ampubuit u pentunuii. [IpoucxoxaeHNE MICKOMHUTAOIINX U
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ntun. [lpuanun xmodgeBoro apomopdo3a. OcBoeHue OCECIO3BOHOYHBIMU U
[M0O3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTune xu3HM Ha 3emiie 1O 3paM U NepuogaM: apXxeH, MpoTepo30i, Maaeo30u,
Me30301, KaiHO30H. OOmas XapakTEepUCTHKAa KIUMaTa M TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHS U BIUSHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuuioro. [Ipuuunbl u
CIIEJICTBUSI MAcCOBBIX BbIMHpaHU. COBPEMEHHBII 3KOJIIOTMYECKUN KPHU3UC, €ro

0CO0EHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Mertonsl anTponosiorud. CraHOBIIEHUE
IIPEICTAaBICHUM O MPOUCXO0KIEHUH uenoBeka. COBpeMEHHbIE HAyYHbIE TEOPUH.
CxoncTBO 4yenoBeKa C KUBOTHBIMH. CHUCTEMATHYECKOE IMOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA — YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENIBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, (H3HO0IIOTO-OMOXUMHUYECKHE,
noBesieHueckue. OTInYms 4eaoBeKa OT )KUBOTHBIX. [IpsIMOX0kIeHre 1 KOMILIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJIBHON
CHUCTEMBI.

JiBumkymue cuibl ((akTopbl) aHTpONOreHe3a: OMOJOrMYecKHe, COLMaIbHBIE.
CooTHo1ieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIuM AaHTPOIOTe€HE3a. ABCTPAIIONUTEKN — ABYHOTHE MIPEIKH JIIOIEH.
UYenoBek  yMenblil, IEpBble  H3TOTOBICHUSA opyaui  Tpyaa. UYenosek
MPSMOXOJIAIIUNA U TEpBBIA BBIXOA JroAeH 3a mpenensl Adpuku. Yemosex
reienb0eprckuii — o0 NpeoK HeaHJEepPTaJbCKOrO 4YeJOBeKa U 4YeJoBeKa
pazymHOro. YesnoBek HEaHIEPTANBCKUM KaK BUJ JIIOJEH XOJIOAHOIO KIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a peneiaamMu AQpukH.

DBONIONUS COBPEMEHHOI'O ueioBeka. EcTecTBeHHBI OTOOp B MOMYJSALHUAX
yenoBeka. MyTalMoHHBINA mporiecc W noaumopdusm. [lomynsnnoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3QQHEKT OCHOBATENA» B MOMYJISIHUIX COBPEMEHHOTO
YeJI0BEKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpallo-HerpoujHas  (dKBaTopuaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M IyTH pacceleHHs 4elloBeKa I10 IUIAHETE.
EmuacTBO  yenmoBedeckux pac. HaydHas  HECOCTOSTENBHOCTb — pacu3Ma.
[IpucnocoOaeHHOCTh uelloBeKa K pa3HbIM YCIOBUSAM OKPYXKAIOLIEH cpenbl.
Bnusiaue reorpaduyeckoit cpeasl u  Apeiida TeHOB Ha MOPGOJIOTHIO U

(U3HONOTHIO YeTIOBEeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTU
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7.2

Pa3nens! u 3agaun sxosioruu. CBsi3b 3KOJIOTUH C IPYTUMH HayKaMHU.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
MpPUPOAHbIE U JiabopaTopHble. MoJenupoBaHUE€ B SKOJOTUU. MOHUTOPHUHT

OKPY KaIOIIEeH Cpebl: JTOKAIbHBIN, pErHOHAIBHBIN U TJ100aIbHBIN

Okojoruueckre (akTopbl M 3aKOHOMEpHOCTH ux neidctBus. Knmaccuduxarms
JKOJIOTMUECKUX (PaKTOpOB: abMOTHYEeCKHEe, OWOTHYECKHE, aHTPOIOTECHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHSI 3KOJOrWdeckux ¢akropos. IIpaBuio
munumyma (K. Ilnpenrens, 0. JIu6Gux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abunotnyeckue Qaxtopsl. CBeT Kak 3Kkonoruyeckuit gaxrop. [eiicTBue pasHbIx
Y4acCTKOB COJIHEYHOTO CIEKTpa Ha OPraHU3Mbl. OKOJOTWYECKUE TIPYIMIbI
pacTeHMii M JKUBOTHBIX MO OTHOUIEHMIO K cBeTy. CurHajnpHas pojib CBETa.
doTonepruoausm.

Temnepatypa kak okojorumdeckuii ¢akrop. JlelicTBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Bnaxxnocte kak oskonoruyeckuit ¢dakrop. Ilpucrnocobnenus pacteHuil K
MoJ/iJIep>KaHuio BoJHOTO Oananca. Knaccudukaiuys pacTeHU MO OTHOIIEHUIO K
Bojie. [IpucnocoOieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/AYILIHAs, IOYBEHHas,
ryOMHHAs  MOJNOYBEHHAs, BHYTPUOpPraHuW3MeHHas. DU3UKO-XUMHUYECKHUE
OCOOECHHOCTH CpeJl oOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX Cpeax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. [IpucrnocoOaeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHM
AKHU3HU.

XKuznennoie Gopmbl opranusmoB. [lonsiTue o xu3HeHHON ¢Gopme. KU3HEHHBIE
(GopMBI pacTeHMI: JepeBbs, KyCTApHUKU, KYCTAaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOEHMS U 00pa3a KU3HU.

buotnueckue ¢akropbl. Buasl OHOTHUECKHX B3aMMOJCHCTBHI: KOHKYpPEHLHS,
XHUITHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaxJeOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUS  (Tomuyeckue, Qopuueckue, ¢adbpuueckne). 3HaAUYCHUE
OMOTHYECKMX B3aUMOJIEHCTBUN [UIsI CYIIECTBOBAHMS OPTraHW3MOB B Cpele

obutanus. [IpyHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTePUCTUKHU momymsinuu. [lomynauus kak Ouojorudeckas

cucrema. Posib HEOHOPOIHOCTH cpelibl, PU3NIECKUX OaphepoB U OCOOEHHOCTEH
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O6uosioruu BUIOB B (POPMHUPOBAHUU TPOCTPAHCTBEHHON CTPYKTYPHI HOITYJISIIHA.
OcHOBHbIE MOKa3aTeNM MOMYJALMU: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII pPOCTa, CMEPTHOCTb,
MUTpaLUs.

Okojorudeckas CTpykrypa mnonyiasuuu. OILleHKa YHCIEHHOCTH IOIYJISIUH.
JluHaMuKa nomyisuuu U €€ peryisiius. bUoTM4ecKud NMOoTeHUuan MOITYJISLUN.
MognenupoBanue OUHAMMKU —nomymsinu.  KpuBele  pocTa  YHMCICHHOCTH
nonyisinuu. Kpusble BbDKMBaHMs. Perynsiiys 4uCIEHHOCTH HONMYJIALMHU: POJb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJOB (I- u K-ctparerun).

Ilonatue 006 »sKoysoryueckoil Hume Buaa. MectooOutanue. MHoromepHas
Mozenb dKonorndeckod Humm Jk.M. XatunHcoHa. Pa3zmepsl 3Konoruueckoin
Humy. [ToTeHnmanbHas u peaan3oBaHHAas HULIN.

Bun xak cucrema mnonynsuuid. Apeanbl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTerud.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUI0OB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3u Mexay
opraHu3mMamMu B OHOIlEHO3€. JKOCHCTeMa Kak OTKphITas cucrema (A.J[x.
Tencnu). @yHKIMOHAIBbHBIE OJIOKM OPraHU3MOB B AIKOCHCTEME: IMPOJYIEHTHI,
KOHCYMEHTHI, peayleHThl. Tpodudeckue ypoBHU. Tpodudeckue 1enu U CETH.
Abuotnyeckue 61moku sKocucteM. [TouBbl M MibI B 3KocHcTeMax. Kpyrosopot
BCIICCTB U TOTOK SHCPIUH B OKOCUCTEME.

OcHoBHBIE TTOKa3aTeIN 3KocucTeMbl. buomacca u mpoaykius. DKOJIOTHYECKUE
MIUPaMHJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHbie u
BTOPUYHBIE CYKIIECCHH M HWX IPUYMHBL. AHTPONOI€HHbIE BO3JECHCTBHUS Ha
cykueccun. KimnmakcHoe cooOuiectBo. bruopaznoobpasue 1 monHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOHUMBOCTH COOOIIIECTB.

[Ipupoanpie 5KOCHUCTEMBI. AHTPONOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3. Paznnuns Mexly aHTpOIIOT€HHBIMU U TPUPOJHBIMH 3KOCHCTEMAMM.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI YpOoakocucteM. ['opojckas ¢iopa u
¢dayna. CuHaHTpONU3aIMs TOPOACKON (ayHbl. bronornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B SKOCHCTEMAX.

ITepenoc sHeprum M BEUIECTB MEXIY CMEKHBIMHU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3mMosB, HOHyJISII_[I/If/’I U 3KOCUCTECM B YCIOBUAX CCTCCTBCHHBIX U

AHTPONOT€HHBIX BO3ECUCTBUN

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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CylllecTBOBaja >kM3Hb. YueHue B.M. Bepnanckoro o Owuocdepe. ObGmactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akOoHOMEPHOCTH cyliecTBoBaHus Ouochepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  dKOocuUCcTeMbl.  J[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopotbl BemiectB M OHOreOXMMHUYECKME LUKIbl (yryiepoja, as3oTa).
PurmuunOCTS siBNICHMIT B Onochepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJIPA,
XBOWHBIC Jieca, CMCIIAHHBIE W IIMPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MyCTBIHU, TPOIMUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
YKUBOTHBIN MUpP OMOMOB CYIIIH.

CrpykTypa U (QYHKIHS XKHBBIX CHCTEM, OLICHKA MX PECYpCHOTO MOTCHIMANA U
o6uochepHbIX QyHKIUN

DKOJOTHYECKHe KPU3UCHl U UX MpUYuHbL. Bo3nelicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHOM cpenpl. OXpaHa Bo3Ayxa. 3arpsi3HEHUE BOJHOM Cpebl.
Oxpana BogHBIX pecypcoB. Paspymienne mousel. OXpaHa IMMOYBEHHBIX PECYPCOB.
W3meHeHue kaumara.

AHTpPONOTEHHOE BO3JICHCTBUE HA PACTUTEIBHBIA M JKUBOTHBIA Mup. OxpaHa
PacCTHTEIHLHOTO W JKUBOTHOTO MUpa. OCHOBHBIC NMPHUHIIMITBI OXPAHBI MPHPOJIBL.
Kpacubie xaurn. Ocobo oxpansembie mnpupoansie Ttepputopuu (OOIIT).
Bboranndeckue cajipl U 300JI0THYECKHE TAPKH.

OcCHOBHbIE TPHUHIMIIBI yCTOMYMBOTO pA3BUTHUS YEJIOBEYECTBA U MPHUPOJBIL.
PammonanbHOE  MPHPOIOINIONBE30BAaHME W COXpaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin



YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonorndyeckue cucteMsl u mporieccol, 10 kiace/ Tepemor A.B.,
[TerpocoBa P.A., OO01iecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCThIO « O]
MHEMO3HWHA»»

* buonorus. buonornueckue cucremsl U nporecchl, 11 kinacc/ Tepemor A.B.,

[Terpocosa P.A., O01iecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO « O]

MHEMO3HNHA»

METO/IUYECKHUE MATEPHUAJIBI JJIS1 YUUTEJISA
o Ilocobue s camocToATeNnbHOM paboThl 0Oyvarouxcs (yriyOJieHHbIN
ypoBeHb. TepemoB A.B. Ilerpocosa P.A. OO011ecTBO ¢ OrpaHUYeHHOMN
oTBeTcTBeHHOCTHIO "MOL] MHemo3uHa"
Meroanueckoe mocodue it yuutens. 10-11 knacesl. Tepemon A.B.
[TerpocoBa P.A.OOGmiecTBO ¢ orpaHnueHHO# 0TBeTCTBEHHOCTHIO "MOIL]

Muemo3uHa"

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://resh.edu.ru/

https://m.edso.ru/






