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MOSCHUTEJIBHASA 3AIINCKA

[Iporpamma mo yueOHOMY mpeamery "buonorus" (manee - Owomorus) Ha
ypOBHE cpenHero oOuiero oOpa3oBaHHs pa3paboTaHa Ha ocHOBe DenepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konmenuuu mnpernojaBaHus ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX TOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

YueOuslii npeamer «buonorusyy yrayO6nénnoro ypoBHs usydenust (10—11
KJIACChI) SIBJISIETCS OJHUM M3 KOMIIOHEHTOB MpeAMeTHOU oOnactu «EcTtecTBeHHO-
HayuHble mpeameTb». CormacHo mnonoxkenusmM OPIOC COO npoduiibHbIE
y4eOHbIE TPEIMEThI, U3ydyaeMble Ha YriayOJIEHHOM YPOBHE, SIBISIIOTCA CIIOCOOOM
nuddepennpann  oOy4eHUsT Ha YpPOBHE CpeaHEero oOiiero oOpa3oBaHUS WU
MPU3BAaHbl 00ECMEUUTh MPEEMCTBEHHOCTh MEXIYy OCHOBHBIM OOIIKUM, CpPEeAHUM
o01mM, cpeHUM MpodheCcCHOHANTBHBIM U BBICIIUM O0Opa3oBaHueM. B To ke BpeMs
KOKIBIM M3 JTHX Y4eOHBIX TMPEAMETOB JOJDKEH OBITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE PEIICHHE O00pa30BaTEIbHBIX, BOCHUTATEIBHBIX M Pa3BUBAIOIINX
3a/lay, CBS3aHHBIX C HpodopueHTanuerdn oOydarouxcsi U CTHUMYJHUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOI'O 3HAHUA, CBSA3aHHOTO ¢ OHMOJOTrHEH,
MEIULIMHOM, SKOJIOTUEH, TICUXO0JIOTHEN, CHOPTOM HWJIM BOCHHBIM JIEJIOM.

[Iporpamma mo ydebnomy mpeamety "buonorus" naétr mpenacraBieHue o
Head U 3ajadax u3ydeHusi ydyeOHoro mnpeamera «buosorus» Ha yrinyO0iaEéHHOM
YPOBHE, onpeaessieT o0si3aTesibHOE (MHBAPUAHTHOE) MPEAMETHOE COAepKaHue, ero
CTPYKTYpHpPOBAaHHME IO pa3fenaM M TeMaMm, paclpeleleHue Mo Kiaccawm,
PEKOMEHIyeT TMOCIEAOBATeIbHOCTh W3yUYEHUS Y4YeOHOro maTrepuana ¢ y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKH Y4eOHOro Tmpoliecca,
BO3pPACTHBIX OCOOEHHOCTeW oOyuwaromuxcsi. B mnporpamme 1o Ouonoruu
peanu3oBaH MNPUHIUIT TPEEMCTBEHHOCTH C H3yYCHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Omaromaps dYeMy MPOCMATPUBACTCS
HAMpaBJICHHOCTh HA  TMOCIEAYIOIMIEe pPa3BUTHE  OWOJOTUYECKUX  3HAHUH,
OPUCHTUPOBAHHBIX Ha (HOPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEIACTaBICHUNH O 370pOBOM 00Opasze >XKHM3HHU, Ha
BOCIIUTaHUE OEPEKHOr0 OTHOIIEHUS K OKpyXarwllel mnpupoaHo cpene. B
mporpaMme Mo OMOJIOTHM TakKKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOro mpeaMera
«buonorusiy B peanuzanuu  TpeboBanuit DPIOC COO K MWIAHUPYEMBIM
JUYHOCTHBIM, METANpPEJIMETHBIM U TPEAMETHBIM pe3yJibTaTaM OOyYeHHUS U B
GbOpMHpPOBaHUM OCHOBHBIX BHUAOB Yy4eOHO-MO3HABATEIBHOU  JIESITEIIbHOCTH
oOydJaronmxcst MO OCBOCHHIO CONEPKaHUS OMOJOTHYECKOTO O0Opa3oBaHUS Ha
YPOBHE CpeaHero o01iero oopa3oBaHus.

VYueOnsbiii npeamer «buonorus» Ha ypoBHE CpelHEro oomero oopa3oBaHus
3aBepiiaeT OuoJIOTMYecKoe O00pa3oBaHME B IIKOJE MW OpPUEHTHUPOBAH Ha



paciiMpeHre U yriayOsJeHue 3HaHWM OOyYaromMXcsi O KMBOM MPUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOW OHOJIOTHUH, SMOPUOJIOTUH W OHOJIOTUH Pa3BUTHA,
TE€HETUKH, CEIEKINN, OMOTEXHOJIOIMH, SBOTIOLUOHHOIO YUYEHUS U SKOJIOTUH.

N3yuyenne yudebHOro mnpeamera «buosorus» Ha YINIyOJIEHHOM YPOBHE
OPUEHTHPOBAHO HA MOJATOTOBKY OOYy4YaloIIUXCs K MOCIEIYIOMIEMY IOJIYYEHUIO
Ouosiornyeckoro  oOpa3oBaHuUsT B  By3aX M  OpraHM3alUsX  CpPEIHEro
npodeccuonansHoro oopazoBanusi. OCHOBY €r0 COAEPKAHMS COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHWUM, IMOJIyYEHHBIX TIpU HU3YYEHHH OOydarolUMUCS
COOTBETCTBYIOIIUX CUCTEMATHUUECKUX Pa3fesioB OMOJIOTUH HA YPOBHE OCHOBHOTO
oOmiero obpazoBanusi, B 10—11 kiaccax 3Tu 3HaHUS TOJy4YarOT pa3BuTHe. Tak,
paclIMpeHbl U YIIyOJieHbl OWOJOTMYECKHME 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpubax, OakTepHsiX, OpraHU3ME 4YEJIOBEKa, OOIIMX 3aKOHOMEPHOCTSIX JKU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTUYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapaKkTepa, KOTOPbIE MOKHO HCIIOJIB30BaTh KAK OPUEHTHUPBI ISl MOCIEAYIOIIETO
BbIOOpa mnpodeccuu. Bo3MmokHa Takxke HMHTErpanus OMOJIOTMYECKUX 3HAHUHA C
COOTBETCTBYIOIIMMH 3HAHUSMH, TOJYYEHHBIMUA OOYYAIOIIUMHUCS TPH H3YUECHHUH
(bU3UKH, XUMHUH, Teorpadui 1 MaTEMaTUKH.

CtpykTypa mporpamMmbl 1o ydeOHOMYy mnpenmery "buonorus" oTpaxkaer
CUCTEMHO-YPOBHEBBI U 93BOJIOLNUOHHBINM MOAXOABl K HU3YYEHHUIO OHOJIOTHUU.
CoryiacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHBIE JJIS1 )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alMH, 3BOJIOLMN OPraHUYECKOr0 MHUpa Ha 3eMiie,
COXpaHEHHUsi OMOJOrMYecKOro pasHooOpaszus IuiaHeTtol. Tak, B 10 Kkiacce
U3Yy4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHON OWOJNIOrHH, SMOpPHOJIOTUU U
OMOJIOTMM Pa3BUTHUS, TEHETUKU M CEJIEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOM
OMOJIOTMHY, AKTyalU3UPYIOTCS 3HAHMS OOydaroImMXcs MO0 OOTaHUKE, 300J0THH,
aHatoMuu, (usmonorun uenoBeka. B 11 kiacce wu3ywaroTcs SBOJIIOLHUOHHOE
y4€HHE, OCHOBBI SKOJIOTUHU U yueHue o ouocdepe.

VYuebnsiii mnpeamer «buonorus» mpu3zBaH  00eCeUYUTh  OCBOCHHUE
oOy4JaronMMHCsi OMOJIOTUYECKUX TEOPUM U 3aKOHOB, UJIeW, TPUHIIUIIOB U MPaBuUJ,
JIeXKaIMX B OCHOBE COBPEMEHHOU €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUU O
CTPOEHUH, MHOT000pa3M M OCOOCHHOCTSX KJIETKHU, OpraHu3Ma, IOy,
OMOIIEHO3a, SKOCUCTEMBI, O BBIIAIOIINXCS HAYYHBIX JOCTHXKEHUSAX, COBPEMEHHBIX
UCCJIEIOBAaHUSIX B OMOJIOTUH, IPUKIIATHBIX acleKTax OMOJOTrHYecKUX 3HaHWM. J{is
pa3BUTHS M TOJAJEpKaHUS HHTepeca OOydarommuxcs K OHOJIOTMM Hapsiay co
3HAYUTENIbHBIM 00bEMOM TEOPETUYECKOIO0 MaTepHuallia B COACPKAHUU MPOTrPAMMBI
no OMOJIOrMH MPEAYCMOTPEHO 3HAKOMCTBO C UCTOPHEH CTAHOBJICHHS M Pa3BUTHUS
TOM WuIu MHOW oOjacTu OWOJIOTHH, BKIAJAOM OTEUECTBEHHBIX M 3apyOeKHBIX
Y4€HBIX B PEIICHUE BAXKHEUITNX OMOJOTHYECKUX U IKOJIOTUYECKUX MPOOIIEM.



Lenb uzydenus yueOHnoro mpenmera «buonorus» Ha yriyOnéHHOM ypOBHE —
OBIAJICHUE  OOYYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO0 paHra M MNPUOOPETEHHE YMEHHM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHMU HMHTEpECa K ONpeAesIEHHON o0sacTtu
npo(eCCUOHATIBHON JIESITEIbHOCTH, CBSI3aHHOW C OHMOJIOTHEH, WM K BBIOOPY
y4eOHOT0 3aBEICHUS I MIPOOJIKEHHSI OMOJIOTUYECKOTO 00pa30BaHusI.

JlocTmxeHnne 1enu U3ydeHus ydeOHoro mnpenmera «buonorus» Ha
yriay0inEHHOM YpOBHE 00€CTIEUMBACTCS PELIEHUEM CIIENYIOUINX 3aa4:

OCBOEHHUE OOYYAIOIIMMHUCA CUCTEMbI OMOJOTMYECKMX 3HAHUI: 00 OCHOBHBIX
OMOJIOTMUYECKUX TEOPHSX, KOHUEMIUAX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KAPTUHY MHPA; O
CTPOCHUH, MHOTO00pa3uu U OCOOCHHOCTSAX OHOJIOTHYECKHX CHCTEM (KJIETKa,
OpraHu3M, MONyJIsALus, BU, OMOreo1eHos3, oruochepa); 0 BBIAAIOMNXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAaHUAX B OMOJIOTUH;

O3HAaKOMJIEHUE OOYy4YaloIMXCAd C METOJaMH IIO3HAHMS JKUBOW MPHUPOIBIL:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKHX HayK (MOJEKYJISpHOW U
KJIETOYHOM OHMOJIOTUH, SMOPHOJIOTMM W OHOJOTUM pPa3BUTHS, TE€HETUKU U
CEeJIEKIIMM, OWOTEXHOJOTUM U CHUHTETHYECKOM OHOJIOTHMH, MaJeOHTOJIOTHUH,
HKOJIOTUM);  METOJIaMHU  CaMOCTOSITEJIBHOTO  IMPOBEAEHUS  OMOJOTHYECKHX
uccienoBaHuii B JlabopaTopur W B mOpupoae (HaOmroJeHue, HU3MEpeHue,
HKCIIEPUMEHT, MOJICTUPOBAHUE);

OBJIaZicHMEe OOYyYalolUMUCS  YMEHUSIMH: CAMOCTOSATEIbHO  HaXOJHWTh,
aHAJIM3UPOBATh U HCIIOJIb30BATh OMOJIOTMUYECKYI0 HH(QOPMAIMIO; TOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJIMKOHN; YCTAaHABIMBATH CBS3b MEXIY
pa3BUTHEM OHMOJIOTUM M  COLMAIbHO-3KOHOMUYECKUMH M  HKOJIOTHYECKUMU
npo0jemMaMu 4YeOBEYECTBA; OLIEHMBATh MOCIEACTBUS CBOEH JEATENbHOCTH 110
OTHOIIIEHUIO K OKpY)Karollel NpUpOAHON cpene, COOCTBEHHOMY 3/J0POBBIO U
3MI0POBBIO0  OKPY’KAIOIIUX  JIFOZICH; OOOCHOBBIBAaTH M COOMIOAATH  MEPHI
npouiIakTUKA MH(GEKIIMOHHBIX 3a00J€BaHUi, MpaBuiia OBEACHUS B MPUPOJIE U
oOecrieueHus 6€30MacHOCTH COOCTBEHHOM KU3HENEATEIbHOCTH B UPE3BbIYATHBIX
CUTyallUsIX ~TMPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YYaIOIUXCS MHTEIJIEKTYabHBIX U TBOPUECKUX CIIOCOOHOCTEN
B IMpOIlECCE€ 3HAKOMCTBA C BBIIAIOMIMMHUCS OTKPBITUSIMU M COBPEMEHHBIMU
UCCIIEJOBAaHUSIMM B OHOJIOTHH, pEIIaeMbIMH €0 MpoOjeMamMHu, METOJO0JOTruei
OMOJOrNYECKOTO UCCJIEI0BAHMSI, IIPOBEICHHUS AKCIIEPUMEHTAIBHBIX
UCCIIEIOBAaHUM, peleHus] OMOJIOTUYECKUX 3a/1ad, MOJCTUPOBAHUS OHOIOTHUYECKUX
00BEKTOB U MPOLIECCOB;



BOCIHUTAHHUE y O0YyYarOMUXCS [IEHHOCTHOTO OTHOIICHUS K KUBOU MPHUPOJE B
IEJIOM U K OTJEIbHBIM €€ 00beKTaM U SIBJICHHSIM; (POPMUPOBAHNUE IKOJIOTHUYECKOH,
TeHETUYECKOM TPaMOTHOCTH, OOIIEH KyJbTypbl TMOBEACHUA B TMPUPO/IE;
WHTErPallii €CTECTBEHHO-HAYYHbBIX 3HAHUN;

npuoOpeTeHrue  OOy4YaroMIMMHUCS  KOMIIETEHTHOCTH B PAIlMOHAILHOM
IPUPOJIOTIONB30BAaHUHN (COOMIOACHHE MPAaBHJI TIOBEIEHUS B TMPHUPOIE, OXPaHbI
BUJIOB, SKOCUCTEM, Orochepsl), COXpaHEHUH COOCTBEHHOTO 3/JOPOBBS U 3A0POBbs
OKpYXXalolmux Jrojied  (coOmromeHuss Mep NporiakThku — 3a00JieBaHUH,
oOecrieueHne 0€30MaCHOCTH KU3HENEATEIbHOCTH B YPE3BbIUAMHBIX CHUTYAIUAX
OPUPOJHOTO U  TEXHOIEHHOTO XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUW U YMEHUH B TOBCEAHEBHOM KU3HU;

CO3JaHUe€  YCIOBMM Ul  OCO3HAHHOTO  BbIOOpa  0OydYarolUMHUCH
WHIUBUTy AIbHON o0Opa30BaTeNIbHOM TPAEKTOPHH, CHOCOOCTBYIOLIEH
HOCIEAYIOEMY MNPOPECCHOHATBHOMY CaMOOIPECICHNI0, B COOTBETCTBUH C
WH/IMBHUIYaIbHBIMI HHTEPECAMH U TOTPEOHOCTSIMH PErHoHa.

[lenmn m 3amaum y4eOHOTO MpEeAMETa COOTBETCTBYIOT LIETSIM U 3aJadyam
BocnuTaHus B mkoje. CoaepkaHue yaeOHOTo mpeaIMeTa CliocoOOCTBYET Pa3BUTHIO
KJIIOYEBBIX KOMIIETEHUMH YYEHHMKOB, YKa3aHHBIX B paboueil mporpamme
BOCIHUTAHUS.

Metonel 00y4eHHMS U OIICHKM 3HAHWUN YUYWTHIBAIOT HHIWBUIYaIbHBIC
OCOOEHHOCTH y4YalllUXCi MW  CHOCOOCTBYIOT (DOPMUPOBAHHIO IEHHOCTHBIX
OpHUEHTALUN, IPETyCMOTPEHHBIX B pabouell mporpaMMe BOCIUTAHUS.

OO01ee 4yncI0 4YacoB, OTBEICHHBIX HA M3y4YEeHHE OWOJIOTHH Ha YTiIyOJIeHHOM
YpPOBHE cpenHero obiiero oopaszoBanus, coctaBiseT 204 vaca: B 10 kiracce — 102
yaca (3 gaca B Hefiento), B 11 knacce — 102 gaca (3 yaca B HeZIelO).

OT6op opraHuzanmoHHBIX (HOPM, METOJOB U CPEACTB OOyUEHHS] OUOJIOTHUU
OCYILIECTBISIETCS € y4€TOM CHEUM(PHUKU €ro CoAepKaHHUs M HANpaBICHHOCTH Ha
OpOAODKEHHE OMOJIOTMYECKOTO 00pa3oBaHUs B OpraHU3alUsAX CPEAHETrO
po¢heCCUOHATIBHOTO U BBICIIIETO 00pa30BaHUsI.

O0s13aTeNbHBIM YCIIOBUEM NPU 00YUYEHUU OMOJIOTUU HA YIIIyOJIEHHOM YPOBHE
SBIISIETCSl TIPOBEJCHUE JIA0OpaTOPHBIX M TMpakTHUYecKuxX pabor. Taxxke ywacTtue
OOy4Jaronuxcs B BBIMOJTHEHUH MPOEKTHBIX U Y4eOHO-MCCIIEI0BATENHCKUX PaboT,
TEMaTHUKa KOTOPBIX  ONpENENeTCs Y4YUTelleM Ha OCHOBE HMEIOUIMXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHH.



COJAEPKAHUE OBYUYEHUA
10 KITACC

Copnep:kaHue IporpaMMbl, BBIICIICHHOE KYPCUBOM, HE BXOIUT B IMPOBEPKY
rocyJapcTBeHHoOM utoroBoit arrecramuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpeMeHHas OuoJsiorusi — KOMIUIeKCHasi Hayka. KpaTkas uctopusi pa3BUTHs
Owosiornu.  buonornueckue HayKd UM U3ydaeMble UMM IPOOJIEMBI.
OyHIaMEHTAIIbHbIC, TPUKIAIHBIE M TMOUCKOBBIE HAy4YHBIE HCCIECIOBAaHUS B
OHMOJIOTHH.

3HadeHure OMoJIOruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl mupa. IIpodeccun, cBsizanHbie ¢ Ouonoruei. 3HaueHHE OUOJIOTHUU B
MIPAKTUYECKON JEATCIIbHOCTA 4YEJIOBEKA: MEIAULIMHE, CEIbCKOM XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPAaHE MPUPOJIBI.

JleMmoHcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [JapsuH,
VY. TI'apseii, I'. Menaens, B. U. Bepuaackuii, U. I1. [TaBnos, U. . Meunuxkos, H.
. BaBunos, H. B. Tumodees-Pecorckuit, JIx. Yorcon, ®@. Kpuk, /. K. benses.

Tabmuubr U cxembl: «CBsI3b OMOJIOTUM C APYrUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cuCTeMbI U UX U3yYeHHUE

JKuBble cucTeMbl Kak mpeaMer u3zydeHus: Ouonoruu. CBONCTBA >KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JHWCKPETHOCTh U IEJIOCTHOCTb,
CIOXHOCTh M YIOPSAJIOYEHHOCTb CTPYKTYPBI, OTKPBITOCTb, CaMOOPTraHU3alusl,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTD, U3MEHYMBOCTD, POCT U PAa3BUTHE.

YpOBHM OpraHM3alii KUBBIX CHUCTEM: MOJICKYJSPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpPraHU3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(buoreoneHoTuyeckuit), OuocdepHsuiil. Ilporecchl, TPOUCXOIANIUE B KUBBIX
cuctemax. OCHOBHbIE TpHU3HAKH >KMBOTO. JKWM3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme KuBble CUCTEMBbI HA PA3HBIX YPOBHSIX OpPraHU3alUU.

N3ydenne >XuUBBIX cucTeM. Meroasl Ouosiorudeckor Hayku. HaGmromeHue,
M3MEpPEHME, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. [louaTue o 3aBUCUMON U
He3aBUCUMOM TniepeMeHHOU. [InaHupoBanue skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. Hynesas runoresa. [lonarue BbIOOpKH U €€ JOCTOBEPHOCTH.
Pa3Opoc B Oumonormyeckux mgaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJyUYEHHBIX
pe3ysbratoB. [IpuunHBI UCKaXXEHUsA PE3YyJbTATOB JKcnepuMeHTa. [loHsAtue
CTATUCTUYECKOTO TECTA.

JleMoHCTpanun



Tabmumet u cxembl: «OCHOBHBIE TPU3HAKU >KU3HW», «buonornueckue
cuctemMbl», «CBOHCTBAa >KMBOM MaTepun», «YPOBHU OpraHU3alUU KUBOU
npupoas», «CTpoeHHe MKUBOTHOM KIETKW», «TKaHM MKUBOTHBIX», «CHCTeMbI
OpraHOB YEJIOBEUECKOro opraHusma», «buoreonenos», «buochepa», «Metosl
W3YUYCHHUS )KUBON TIPUPOIBD».

O6opynoBanue:  jmabopaTopHoe  OOOpyJOBaHHE I IPOBEACHHUS
HaOII0/ICHUH, U3MEPEHUH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30oBaHWE pPa3IUYHBIX METONOB TpPH
W3YUYCHHH )KUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

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

MeTtoasl  MOJIGKYJSIPHOM M KIETOYHOM  OMOJIOTMU:  MHUKPOCKOIIHUS,
xpoMarorpadusi, 31eKTpodope3, METoI MEUYEHBIX aTOMOB, AU(PepeHInaNbHOE
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. HM3yuenue ¢uxcuposannvix
Kaemox. DIEKTpOHHass MUKpockonus. KongokanvHas muxkpockonus. Bumanvhoe
(npudicuznenHoe) uzyueHue Kiemox.

JleMmoHCcTpauumn

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

Tabmuubl u cxembl: «CBETOBOM MHKPOCKOID), «DIEKTPOHHBIM MUKPOCKOID,
«HMcTtopus pa3BUTHS METOAOB MUKPOCKOIIHI.

OO6opynoBaHue: CBETOBOM MHMKPOCKON, MHKPONpENapaThl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIETOK.

IIpakTuyeckas padora «M3yueHne METONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, auddepeHmaTbHOe IEHTPUGYTUPOBAHUE,
[11IP)».

Tema 4. Xumuueckasi Opranu3anms KJICTKH

XUMHUYECKAN COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMHUKPOIIEMEHTHI.
Bona n e€ ponp Kak pacTBOPHUTEINS, peareHTa, y4acTHe B CTPYKTYpHUPOBAHUU
KJIETKH, TEIUIOperyyisiuuu. MuHepaabHble BEIIeCTBa KJIETKH, UX OMOJIOTHYecKas
posb. Posib KaTHOHOB ¥ aHHOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKA. buonormyeckue mnoauMmepsl. benkwu.
AMUHOKUCIOTHBIA cocTaB 06enkoB. CTpyKTyphl OenkoBoi Mosekyibl. [lepBuunas
CTpyKTypa Oenka, HenTHaHas CBsI3b. BTopuuHas, TpeTHuHas, YETBEpTUYHAS
cTpykTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccudpukanus Oenkos.
buonoruueckue GpyHkunu 6eakoB. IIpuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapu/ibl, OJIUTOCAXapyIbl U MOJUCAXAPUIBI.
OO0mmii TUTaH CTPOCHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJICBOJIOB.
buonornyeckue GpyHKIIMM yrIIeBOIOB.

Jlununpr. [M'mapodunbHO-THApOGOOHBIE CBOMCTBa. Kitaccudukaiys TUIuI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, CTepouabl. buonorudeckue ¢GyHKIUU
aunuoB. OO1e cBOWCTBa OMOJOTHYECKIX MEMOpPaH — TEKYUYeCTbh, CIIOCOOHOCTH K
CaMO3aMbIKaHHIO, TIOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK m PHK. CTpoeHue HYKJIEHMHOBBIX KHCIOT.
Hyxneotunpl. Ilpunnun kommiiementapuoctu. IlpaBuiio Yapradda. Crpykrypa
JIHK — nBoiinast cniupans. MectoHaxoxaeHue u ouongornueckue Gpynkuun JITHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Moltiekyine ATO.
buonornyeckue pynkunu AT®. BoccTtaHOBIEHHbIE IEPEHOCYUKU, UX (DYHKIIMH B
Kietke. /J[pyeue wuyxneozuompugocgpamor (HT®). Cexenuponanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, npomeoMuKu.

CrpykrypHas Ouojorusi: OMOXUMHUYECKHE U OMO(pU3UYECKUE HCCIEA0BaHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYphl OuOMOJEKyd. Moodenuposarnue
CMPYKMypsl U QYHKYUl OUOMONEKYI U UX Komniekcos. Komnviomephwiii ouzavn u
OpeanuyecKull cuHme3s OUOMOJEKY U UX HENPUPOOHBIX AHANO208.

JleMmoHCcTpauumn

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

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

Tabmuiel u cxembl: «llepuoguueckass TabauIa XUMHUYECKUX DJIEMEHTOBY,
«Ctpoenne MOJIeKyJbl BOJb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHuUe
MOJIEKYJIbI  Oenkay, «CTpyKTypbl OEIKOBOW MOJIEKYJbD», «CTpoeHHE MOJIEKYIT
yrieBonoBy, «CTpoeHre MOoJIeKyd JUnuaoBy», «HyKIenHOBbIE KHCIOTBIY,
«Crtpoenne Momnekysbsl ATOy.

O6opynoBaHue: XUMUYECKasl IOCYAa U 000PYI0BaHUE.

JlaGopaTopHasi padora «O0HapykeHHE OCJIIKOB C MOMOIIbIO Ka4eCTBEHHBIX
peaKIri».

JlabopaTtopnass  paGora  «McciemoBaHWe ~— HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTtpoenne ¥ yHKIUMN KJIETKH

Tumbel KIETOK: 3yKapuoTHuecKas U mpokapuotuyeckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00Pa30BaHUS KIETKH.



CtpoeHue npoKapuoTUUECKoil KieTku. KilerouHasi cTeHka OakTepuil U apxeil.
OcoOeHHOCTH CTpOEHHUs] TeTepoTpoHONl M aBTOTPOPHON MPOKAPUOTUYECKUX
KJIETOK. MeCTO U poJib IPOKapHOT B OMOLIEHO3aX.

Crpoenue U (GyHKIHOHUPOBaHUE AYKApHUOTUYECKOU KJIETKHU.
[Mnazmatuueckass wmemOpana (riasmanemMma). CTpykTypa —IJIa3MaTHYeCKOu
MeMOpaHbl. TpaHCHOPT BELIECTB uyepe3 IIa3MaTUUYECKYI0 MeMOpaHy: MacCHUBHBIN
(muddysusa, obneru€énnas auddys3us), aKTUBHBIM (NEPBUYHBIM W BTOPUYHBIH
aKTUBHBIK TpaHcropT). Ilomymponunaemocth meMOpanbl. PabGoTta HaTpuid-
KaJIMEBOI'0 Hacoca. DHJOLMTO3: MUHOLMTO3, (harormTo3. Dk3omuTo3. Kierounas
creHka. CTpyKTypa U QyHKIMH KJIETOUHOM CTEHKH pacTeHUi, TpUOOB.

Hurtomna3ma. [{uto3one. Llutockener. [IBmxenne nuromiazmsl. OpraHouabl
kieTkd. OnHoMeMOpaHHBIE OpraHoubl KIETKU: JHAOIUIa3MaTHYecKash CeTh
(OIIC), anmapar I'onpmxy, JTU30COMBI, UX CTPOCHHUE U (PYHKIMH. B3anuMocBs3b
OJTHOMEMOpaHHBIX OpPraHoOUAOB KiIEeTKH. CTpOeHuE IpaHyJIIpHOTO PETUKYIyMa.
Mexanusm nanpaenenus 6eakos 6 IIIC. CuHte3 pacTBOpuUMbIX OenkoB. CHUHTE3
KJIETOYHbIX ~ MeMOpaH. [maakuil  (arpaHyssipHbIA)  SHAOIUIA3MATHYECKUI
petukynyM. CekperopHas QyHkuus anmnapata ['onbmxu. Moougurxayus 6enxos 6
annapame [ onvoocu. Copmupoexka benkos 6 annapame Ionvoxcu. TpaHcropt
BEIIECTB B KJIETKE. Bakyonu pacturesbHbIX KieToK. Kiietounbiid cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOMJbI  KJIETKM:  MHUTOXOHJPHUH,  IUJIACTHJBI.
IIpoucxoorcoenue mumoxonopuu u niacmuod. Cumouocenes (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIIMM MHUTOXOHIpuiM u rmiactun. [lepBuunsie,
BTOPUYHBIE W  CIIOXKHbIE  IUIACTUABl  (OTOCHUHTE3UPYIOUIUX  IYKAPHUOT.
XJIOpOILIACThI, XPOMOIIACTHI, JIEUKOIIACTHI BBICIIMX PACTEHUMN.

HememOpanHubie opranonabl kiaeTku CTpoeHue W (PyHKIIMM HEMEMOpPaHHBIX
OpraHoOUJI0B KJIETKH. Pubocompl. IIpomescymounvie Gunamenmeol.
MukpodunamenTsl. Axkmunosvie Muxkpoguiamenmol. MBbIIICUHbIE  KIETKH.
Axmunogvle KOMNOHenmbl Hemblueunblx Kiemok. MukpotpyOouku. KneTounsrit
ueHtp. CrpoeHne U JBUKEHUE KIYTUKOB U pECHUYEK. MUKpOTpyOOUKH
uuToruiasmel. LleHTpuons. benku, accoyuuposamnuvie ¢ MUKpopuiameHmamu u
muxpompybouxamu. Momopnvle benxu.

SAnpo. OGonouka siipa, XpOMaTHH, KapHoIlia3Ma, SAPBIILIKH, UX CTPOCHHUE U
bynkuun. SnepHpiii O0enkoBBIM MaTpuKkc. IIpocTpaHCTBEHHOE pPaCHOJIOKECHHE
XpOMOCOM B HWHTeppa3HOM siipe. Idyxpomamuu u cemepoxpomamun. benku
XpOMaTHUHA — THUCTOHBIL. Jlunamuka s0epHolt 00010YKU 6 Mmumose. AHoepHviii
Mpancnopm.

Knerounsle BkatoueHuss. CpaBHUTENbHAS XapAKTEPUCTHKA KIETOK 3YKapHOT
(pacTUTENbHOM, KUBOTHOM, TPUOHOI).

JleMoHCTpauu



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

Tabmuubr u cxembl: «CTpoeHHE DYyKapUOTHUECKOW KIeTKm», «CTpoeHwme
JKUBOTHOM  KJETKW», «CTpoeHHE  pacTUTENbHOM  KiIeTKW», «CTpoeHue
MHUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPHUOTUIECKON KIIETKN.

O6opynoBaHue: CBETOBOM MHMKPOCKOIN, MHKpPOIpEnapaTbl pacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpPOIIpenapaThl 0aKTepUaIbHbBIX KIETOK.

Jlabopatopnass padora «l3yyeHue CTpPOEHHSI KIETOK pa3IMYHBIX
OpTaHU3MOB).

IIpakTHueckasi padora «l3yueHue CBOMCTB KJIETOUHONH MeMOpaHbD».

JlabopaTtopnass padora «lccnegoBaHue I1a3MOJIM3a W JAEIUIA3MOJIU3a B
PACTUTENBHBIX KJIETKAX).

IIpakTuyeckass padora  «l3ydyeHue  JOBMKEHHS  LUTOIUIa3MbI B
PACTUTENIBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTHH B KJIETKe

AcCCUMUTISALNS U JTUCCUMIIISIITUS — JIBE€ CTOPOHBI MeTaboau3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN U reTepoTpodHBIM. YyacThe KUCIOpPoJa B OOMEHHBIX
mpoleccax. OJHEpPreTuueckoe obOecnedyeHue KieTku: mnpeBpanieHue ATD B
oOMeHHBIX Tporeccax. DepMEHTATUBHBIN XapakTep pPeakiuid KJIETOYHOTO
Merabonu3ma. DepMeHThI, UX CTPOCHHE, CBOWCTBA W MEXAHU3M JCHCTBUSL.
Kodepmentsl. OTinuusi pepMeHTOB OT HEOPraHMYECKUX KaTaInu3aTopoB. benku-
aKTUBATOPhl M OEIKU-UHTMOUTOPHI. 3aBUCUMOCTb CKOPOCTH (DEepMEHTATHBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

IlepBUYHBIA CHHTE3 OPraHUYECKUX BEIIECTB B KiEeTKe. DOTOCHHTES.
AHOKCcucenHbIll U OKcuceHHblll pomocunmes y oaxkmepuii. Ceemocodouparoujue
nuUSMeHmvl U NUCMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOpOIIIacToB B Mpouecce
¢dotocunTteza. CBeToBas u TeMHOBas Qasbl. Pomoovixanue, Cs., Cy. u CAM-munuvl
gpomocunmesa. IlpogyktuBHOCTh (poTOCHHTE3a. BnusHue paznuuHbIX (aKTOpOB
Ha CKOpOCTh (poTocHHTEe3a. 3HaUeHHE (POTOCUHTE3A.

XEMOCHHTES. Pa3noob6pasue OPraHU3MOB-XEMOCUHTETUKOB:
HUTpUPUIUPYIOIIKE OaKTepuu, >Keae300aKTepuu, cepoOaKTepuH, BOAOPOJHbIE
OakTepuu. 3HAYEHUE XEMOCHUHTE3A.

AHa’poOHbIe opranu3Mbl. Buasl Opoxxenus. IIpoaykTel OpokeHUS U UX
WCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUH U BO30YAUTEIN OOJIe3HEH.

AnpoOHbIe OpraHU3MBI. Oransl SHEPreTUYECKOTO oOMeHa.
[ToaroToBuTenbHbBIN dTaN. [ TMKOIN3 — OECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKHCIEHNE, WA KIETOYHOE JIbIXaHUE. POb MUTOXOHAPUH B
nporeccax ouojgoruueckoro okucienus. Lluknnaeckue peakiuu. OKUCIUTEIbHOE
dbochopunupoBanue. Ouepeus memoOpanuoz2o epaduenma npomonos. Cumnmes



ATD: paboma npomonnou ATD-cunmaszwl. llpeuMyniecTBa a’poOHOTO IMyTH
oOMeHa BeIecTB nepes aHa3pOoOHBIM. DPPEKTHBHOCTh SHEPTETHUESCKOTO OOMEHa.

JleMoHCTpanun

[Toptpetsl: JIx. IIpuctou, K. A. Tumupsszes, C. H. Bunorpaackuii, B. A.
Ourenerapar, [1. Mutuemnn, I'. A. 3aBap3uH.

Tabmuibr 1 cxeMbl: «DoToCHHTE3), « JHEPreTHUECKUil 0OMen», «brocunTes
oenka», «CtpoeHue pepMeHTa», « XEMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHKPOCKOI, 00OpyAOBaHHUE ISl MIPUTOTOBJICHHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENApaTOB.

JlabopaTtopnass pabGora «/I3yueHue  KaTaJIUTUYECKOW  aAKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEpPE aMuUjIa3bl WU KaTala3bl)y.

JlaGopaTopnasi padora «/3yuenue (QepMEHTATUBHOTO paCIICTUICHUS
MEPOKCH/IA BOJIOPO/IA B PACTUTENBHBIX U )KUBOTHBIX KIIETKAX).

Jlabopatopnass paGora «CpaBHeHue mporeccoB  (GOTOCHHTE3a U
XEMOCHUHTE3a».

JlabGopaTopHnasi padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HaciiencrBeHHast uHGoOpMalus U peajin3anus eé B KiIeTKe

Peakuun mMarpuyHoro cuHre3a. [[puHINUN KOMIUIEMEHTAPHOCTH B pEaKLMIX
MaTpUYHOTO CHHTe3a. Peanu3anms HacineacTBeHHOW wHGopManun. [ eHeTnuecKkui
KOI, €ro cBoucrBa. TpaHckpunuus — wmaTtpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIIUU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou xiemke. Hexooupyrowue PHK.

Tpancnsius u e€ stanbl. Yuactue TpancnoptHeix PHK B 6nocunTtese Genka.
VYcnoust 6uocunte3a Oenka. KomupoBanwe amuHOkucCioT. Pomb pubocom B
onocuHTe3e Oenka.

Cogpemennvie npedcmasieHus o cmpoenuu 2enog. OpraHuzalusi reHoma y
MPOKAPUOT U 3YKApUOT. Perynsiiusi akTUBHOCTH T'€HOB Yy MNpoKapuoT. l'mmoresza
ornepoHa (d. XKako0, XK. Mano). Monexynapuvie mexanusmvl 3KCNpeccu 2eHo8 y
aykapuom. Ponb xpomamuna 6 pecynsyuu pabomsl 2enog. Perynsuus 0OMEHHBIX
npoiieccoB B kieTke. KieTounslit romeocTas.

Bupycbl — HekiieTouHble (hOPMBI )KU3HU U O00UTaTHBIEC Mapa3suThl. CTpoeHHe
MPOCTBHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruoharoB. JKusHeHHbIU YUK
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6akmepuoghazos.
Obpamuas mpanckpunyus, peeepmasa, uHmezpasd.

Bupychble 3a00seBanus denoBeka, kuBOTHBIX, pactenuid. CIIM, COVID-
19, conmanbHbIEe 1 MEIUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u anaius o6orvwiux maccueos («bigdatay)
CMpPYKMypHuIX buonocudeckux oaunvix. Hanomexnonocuu 6 buonozuu u meouyume.
Ilpoepammupyemvle pynkyuu 6erkos. Cnocobvi 00cmasKu 1eKkapcms.



JleMoHCTpanumn

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

Tabmuubl u cxembl: «buocunTes Oenkay, «I'eHeTndeckuit Kom», «BUpych»,
«bakrepuodarm.

IIpakTnueckas padora «Co31aHue MOJIEI BUPYCA».

Tema 8. 7ZKu3HeHHbIN HUKJI KJICTKHU

Knerounslii 1uki, ero mepuoabpl W peryisinusa. Wutepdaza u  MuTO3.
Oco0OeHHOCTH TpolIeccOoB, MpoTeKaIux B uHTepdaze. [loaroTroBka KIETKH K
nenenuro.  [IpecuHteTndyeckuii  (MMOCTMUTOTUYECKHUM),  CHHTETHYECKHH U
MOCTCUHTETHYECKHUH (MMPEMUTOTHUECKUI ) epUo bl UHTEPGa3bI.

Martpuunbii cunres JIHK — pemmkanwmsa. Ilpuanuner permmkanvun JITHK:
KOMIUJIEMEHTAPHOCTh,  IMOJYKOHCEPBATHUBHBIA  CHUHTE3, AHTUNAPAJUIEIbHOCTD.
Mexanusm permkanun JJTHK. Xpomocomsel. CTtpoenue xpomocom. Tenomepsl u
TemomMepaza. XPOMOCOMHBIM Ha0Op KJIETKHM — KapuOTHUIl. JIUTIOWIHBIA W
rarionaHbell  HaOOpel  XpomocoM. ['oMonormusnsle xpoMocombl. [lonoBbie
XPOMOCOMBI.

[enenne xmerkn — wmuTo3. CTaguM MHUTO3a WU TPOUCXOIAIINE B HUX
npoueccel. Tunbl muTo3a. KaproknHe3 U UUTOKMHE3. bruonorndeckoe 3HadyeHuUe
MHTO3a.

Perynamuss MutoTHUeCKOro HMKiIa KiIeTku. [Iporpammupyemasi kietouHas
rudesb — anomnTo3.

Knerounoe sapo, XpoMocombl, (DYHKIMOHAIbHAs TeHOMHKA. Mexanusmul
npoaughepayuu, oughgpepenyuposku, cmaperus u eubenu kiemok. «llugposas
KiemKka» — ououngopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIIeMKU.

JleMmoHCcTpauumn

Tabmuupl 1 cxembl: <«OKWU3HEHHBIM LUK KIETKW», «Muto3», «CTpoeHue
xpomocom», «Permukarus JTHK.

O06opynoBaHue: CBETOBOW MUKPOCKOI, MUKpOTIpenapathl: «MHUTO3 B KJIETKaxX
KOPEIIIKA JTyKay.

JlaGoparopuass  padora  «l3ydeHue  XpoOMOCOM  Ha  TOTOBBIX
MHKpOIpenapaTax».

JlabopaTtopHnasi padora «HabmoneHre MuTO3a B KJIETKaX KOHYMKA KOPEITKa
JyKa (Ha TOTOBBIX MUKPOIIPEMapaTax).

Tema 9. Crpoenue u GpyHKUMH OPraHM3MOB

buonornueckoe pa3zHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOGHUS U JKU3HENCATCIbHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakTepumu, apxeu, OJHOKICTOYHBIE TPHUOBI, OTHOKJICTOUYHBIC
BOJIOPOCIH, Apyrue NpoTUCThl. KoIOHWAIbHBIE OPTaHU3MBI.



B3anMoOCBsI3p 4aCTE MHOTOKJIETOYHOI'O OpraHu3Ma. [KaHW, OpraHbl H
cucTeMbl opranoB. Opranusm Kak equHoe uenoe. I'omeocras.

Txkanu pacreHnid. THIBI pacTUTENbHBIX TKaHEW: oOpa3oBaTebHas,
NOKPOBHAs1, IPOBOJMAIIAs, OCHOBHAs, MexaHuueckas. OCOOEHHOCTH CTpOEHUS,
(GYHKIUI 1 pacoOXKEHUs TKaHEN B OpraHax pacTeHUH.

TkaHu JKMBOTHBIX M YE€JIOBEKAa. THIBI )KUBOTHBIX TKAHEW: DIUTEIWAJIbHAs,
COCMHUTENbHAs, MblleyHas, HepBHas. OcoOEHHOCTH CTpOCHHS, (QYHKIHA U
pacIIOIOKEHUA TKaHEH B OpraHax >KUBOTHBIX U YEJIOBEKA.

Opranbel. BereraTuBHbIE M T€HEpaTHBHBIE OpraHbl pacTeHuil. Oprasel H
CUCTEMBI OPTaHOB JKMBOTHBIX U yenoBeKa. DyHKIMKU OPraHOB U CUCTEM OPIaHOB.

Omnopa tena opranuamoB. Kapkac pacrenuid. CKeneTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX JKMBOTHBIX. HapykHbIi M BHYTpeHHHU ckeneT. CTpoeHune u
THUIIBI COEJUHEHUS] KOCTEN.

JIBrokeHue  OpraHusMoB.  JIBHKEHUME  OJHOKJIETOYHBIX  OPraHU3MOB:
amME0OHTHOE, KTYTHUKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPONU3MBl M HACTHM. JIBM)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllIeyHas cucreMa. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIntanue opranusmoB. lloryomenue BOABI, YIVIEKHCIOIO Tra3a W
MUHEPAJIbHBIX BEIIECTB pacTeHusAMH. lIutaHue XkMBOTHBIX. BHyTpunosioctHoe u
BHYTPUKIIETOYHOE TNUIIeBapeHue. lIuTaHne NO3BOHOYHBIX XKMBOTHBIX. OTHENbI
MUILIEBAPUTENBHOrO TpakTa. llnmeBapurenbHble kenesbl. [lnmeBaputenbHas
CUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. [[pixanue pactenuiil. J{prxanue >kuBoTHbIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KiIeTKU. KoxxHoe apixanue. JlpIxarenbHasi IOBEPXHOCTD.
KabepHoe u nérouHoe apixaHue. J(pIxaHue MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLIUOHHOE  YCIOKHEHUE CTPOEHUS JIETKMX TO3BOHOYHBIX JKHBOTHBIX.
JlpixarenbHas cucTEMa dYelnoBeKa. MeXaHW3M BEHTWIALMM JETKUX Yy NTUL U
MiIeKonuTaomuX. Perynsamus npixanus. JlprxareiabHble 00bEMBI.

TpaHcnopTr BelIECTB Y OpPraHu3MoOB. TpPaHCHOPTHBIE CHUCTEMBI PACTCHUM.
TpancropT BemecTB y JKUBOTHBIX. KpoBeHOCHas cucrema W €€ OpraHsbl.
KpoBeHocHasi cucTtemMa IIO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepaue,
KPOBEHOCHBIE cOCylbl M KpoBb. Kpyru KpoBooOpalieHus. DBOJIOLUOHHbBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOI CUCTEMbI MMO3BOHOYHBIX >KMBOTHBIX. PaboTta
ceplla v €€ peryJsiums.

Beigenenue y opranu3mMoB. Beigenenue y pacteHud. Beigenenue y
XKUBOTHBIX. CoKparturenbHble Bakyonau. Oprasnbl BblaeneHus. PuibTpanus,
CeKpelrsi 1 00paTHOE BCcachlBaHHE KaK MEXaHM3Mbl PaOOThl OPTraHOB BBIJCIICHUS.
CBs13b MOJIOCTH TENAa C KPOBEHOCHOM M BBIIETUTENBHONU cUCTEMaMU. Boinenenue y



MO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. [louku. CtpoeHrne u (pyHKIIMOHMpPOBAHUE
Heppona. OOpazoBaHNE MOYH Y YETIOBEKA.

3ammTa y OpPraHU3MOB. 3allldTa y OJIHOKJIETOYHBIX OpraHu3mMoB. CrHopbl
OakTepuil M UHUCTHI MNPOCTEHINIMX. 3alUTa Yy MHOTOKJIETOYHBIX pacTEHUM.
Kytukyna. CpeacTsa macCUBHOM M XUMUYECKOU 3a1UThl. OUTOHIUIBI.

3amMra y MHOTOKJIETOYHBIX UBOTHBIX. [IOKpOBBI M HMX NPOW3BOJHBIE.
3amuTa opranu3Ma ot Oone3Heidl. UMmyHHas cuctema uyenoBeka. KileTouHbI U
I'YMOpaJbHBI HUMMYHHUTET. BpOXIEHHBIM W TPUOOPETEHHBIM creruduuecKuii
UMMYyHUTET. Teopust KIOHaNIbHO-celeKTUBHOro umMmMmyHutera (I1. Dpmux, @. M.
beprer, C. Tonerasa). BocrianmurenbHble OTBETBHI OPraHU3MOB. Posib BpOKIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PazngpaxxuMocTh W peryiduuss |y  OpraHu3moB. PasznpaxumMocTs y
OJTHOKJICTOYHBIX Oprau3mMoB. Takcuchel. Pazgpaxumocts wu  perynsiuus y
pacTeHuii. PocTOBBIE BEIIECTBA U MX 3HAYECHUE.

HepBHas cucremMa u peduekTopHas peryisuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIEIbl. JBOJIIOLMMOHHOE YCIIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOTO MO3ra MO3BOHOYHBIX YXKMBOTHBIX. Pedinexc u
pednexropHas nyra. be3ycinoBHbie U yCIOBHBIE pe(IIeKCHI.

['yMopasibHasl peryJisiiis U 3HJOKPUHHAS CHUCTEMa YKMBOTHBIX U YEJIOBEKA.
JKenespl HSHOOKPMHHOW CHUCTEMBI M WX TOPMOHBI. JleHCTBHE TOPMOHOB.
B3auMocCBA3bp HEpBHOW M SHIOKPUHHOM cucTeM. [unoTtaniamo-runoduiapHas
CUCTEMA.

JleMmoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuupel u cxembl: «OIHOKJIETOUHBIE BOJOPOCIH», «MHOTOKIETOYHBIC
Bojopocim», «bakrepum», «lIpocrelimme», «Oprasbl LBETKOBBIX PAaCTEHUI,
«CucTteMbl OpPraHoB TO3BOHOYHBIX JKUBOTHBIX», «BHYyTpeHHee CTpoeHHE
HaceKoMbIX», «TkaHu pacrenuit», «KopHeBbie cuctemb», «CTpoeHue credsy,
«CTpoeHue JNHCTOBOM IUIACTUHKW», «TKaHM MKUBOTHBIX», «CKEIET 4elIOBEKay,
«IImmeBapurensHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAa, «HepBHass  cucremay, «Koxay, «MpIlieyHasi ~ CHCTEMay,
«BpigenurenbHas cUCTEMay, «IDHAOKPHUHHAsA cucTeMa», «CTPOCHHE MBIIIIIbIY,
«Ammynurer»,  «Kuimieuynomonoctusie»y, «CxeMa  MUTaHUS  PACTECHUN»,

«KpoBeHOCHbIE CHUCTEMbI TIO3BOHOYHBIX JKUBOTHBIX», «CTpoeHHE THIPBDY,
«Ctpoenue 1utaHapun», «BHyTpeHHee cTpoeHue n0KaeBoro 4epss», «HepBhas
cuctema poeio», «HepBHas cucrema ssrymkm», «HepBHas ~— cucrtema
npecmbikaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrtema
MIIeKonUTaomuXx», «HepBHas cucrema uenoBekay, «Pedexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKON, MHKPOIIPENapaThl OIHOKIECTOYHBIX
OpraHU3MOB, MUKPOIpENapaThl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJIJICKIIUU
HACEKOMBIX, UIJIOKOXXHMX, UBbIE AK3EMIUIIPbl KOMHATHBIX PACTEHUM, repOapuu
pacTeHUM pas3HbIX OTACJIOB, BIAXKHBIE IMpenaparbl JKUBOTHBIX, CKEJIEThI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJET YEJIOBEKa,
00opy0BaHUE I IEMOHCTPAIMH MTOYBEHHOTO U BO3IYIIHOTO MMUTAHUS PACTEHUH,
pacieruieHns Kpaxmaina U OeNKoB 1o 1eicTBUEeM (epMEeHTOB, 000pyA0BaHUE AJIs
JIEMOHCTPALIMU OIBITOB MO U3MEPEHUIO KU3HEHHOW EMKOCTU JIETKUX, MEXaHU3Ma
JIBIXaTEJIbHBIX JBUKEHUHN, MOJIETTU TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeWl paCTCHHI.

JlaGoparopHasi pabora «3ydueHue TKaHEeN )KUBOTHBIX).

JlaGoparopHasi padora «/3ydyeHrne OpraHoB IIBETKOBOT'O PACTEHHS.

Tema 10. PazMmHokeHUe U pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOKEHHS OPraHU3MOB: Oecriosnoe (BKIJIIOYas BEreTaTUBHOE) U
nosioBoe. Buael  0ecronoro  pa3MHOXEHHUSA:  IOYKOBAaHUE,  CIOPYJISLUS,
(dparmMeHTanus, KIOHHPOBaHUE.

[TomoBoe pa3zmuHoxkeHue. [lomoBble kieTkW, wid rameTsl. Meno3. Craaun
Mmeno3a. [loBenenne xpomocoMm B Meno3e. KpoccuHnrosep. brosmornueckuii CMpIC
MeHo3a M IIOJIOBOTO Tporecca. Mewo3 M €ro MeCTO B JKM3HEHHOM IUKJIE
OpraHU3MOB.

[IpenzapoasiiieBoe pa3Buthe. ['ameTorenes y »kuBOTHBIX. [10JIOBBIE KeIe3bl.
OO0pazoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHnes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmogoTBOpeHHe U SMOPHOHAIBHOE Pa3BUTHE JKUBOTHBIX. CrocCOOBI
OIUIOIOTBOPEHUS: HApyKHOE, BHyTpeHHee. [lapTenorenes.

WuauBuyanbHOE pa3BUTHE OPraHU3MOB (OHTOreHE3). DMOPHOIIOTUs — HayKa
0 Pa3BUTUHU OPraHU3MOB. Mopgozcenez — 00HaA U3 21A6HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesa. Cragun >MOpHOreHe3a
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenwe. Tumbsl  apoOieHus.
Jlemepmunuposannoe u HedepmuHuposanuwoe Opobaenue. bracmyna, munsi
onacmyn. OCOOEHHOCTH JPOOJICHUS MJICKOMMUTAIOUINX. 3apOJABIIICBbIE JUCTKU
(ractpynsinus). 3akiiajika OpraHOB M TKaHEUW U3 3apOJIbIIIEBBIX JINCTKOB. B3anmHoe
BIUSIHAE 4YacTell pPa3BUBAIOIICTOCSA 3apojbliia (SMOpHOHATBHAS WHIYKIIHS).
3akyanka TUIaHA CTPOCHHUS JKMBOTHOTO KaK  Pe3yJbTaT HUEPAPXUUYECKHUX
B3aMMOJICUCTBUI TeHOB. BrusiHue Ha 5MOpHUOHANBHOE pa3BUTHE Pa3TUUYHBIX
(bakTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButne xuBOTHBIX. llocTamOpuonaneHelii mepuon. Ilpsimoe u
HenpsiMoe pasBuTHe. PaszButue ¢ MeramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX KUBOTHBIX. bHOJIOrMYeckoe 3HA4Y€HHE NPSIMOTO M HEMPSIMOTO



Pa3BUTHSA, UX PACIPOCTPAHEHUE B MPUPOAE. TUmbl pocTa KUBOTHBIX. DAKTOPHI
PETYISAIUU POCTA JKUBOTHBIX M YenoBeka. CTaauu moCcTIMOPHOHAIBHOTO Pa3BUTHS
y ’KUBOTHBIX U 4esioBeka. [lepropl oHTOreHe3a uenoBeka. CTapeHue u CMepTh Kak
OMOJIOTUYECKUE MPOLIECCHI.

PasMHoeHune u paszputue pacteHuil. ['amerodutr u cropodur. Meiio3 B
KU3HEHHOM IuKIe pacteHud. (OOpa3oBaHMe CIOp B Ipollecce Meio3a.
['ameTtorenes y pacteHud. OIUIOAOTBOPEHUE M PA3BUTHE PACTUTEIBHBIX
opraHu3MoB. J[BoitHOE OIJIOJIOTBOPEHHE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue U
pa3BUTHE CEMEHU.

MexaHu3mbl peryJisluy OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JleMoHCTpauumn

[Toptpersr: C. I'. HaBammun, X. lllneman.

Tabmuubr u cxembl: «BereratuBHoe pazMHOxkeHUe», «Tumbl Oecnosoro
pasMHOXEHUsD», «Pa3MHOXKEHHE XIIaMUIOMOHAIb», «Pa3MHOXXEHUE O3BIJICHBD),
«Pa3MHOXeHuEe TuApbD, «Menosy, «XpoMocoMbly, «I'amerorenes», «CTpoeHue
ANIEKIETKH U criepMaTo3onia», «OCHOBHBIE CTaauU OHTOreHe3a», «lIpsmoe u
HenpsAMoe pasButue», «PasBurne wmanckoro xyka», «Pa3Buthe capaHumy,
«Pa3BuTne nArymkun», «JlBOMHOE OIUIOJOTBOPEHUE Yy LBETKOBBIX PACTECHUI,
«CTpoeHue cemMsiH OJTHOJOJIbHBIX M ABYIOJIbHBIX PAaCTeHUI», « KM3HEHHBIN LUK
MOPCKOM  KamyCTbD», <«OKWM3HEHHBIM UHKIT MXa», <« KU3HEHHBIA  IUKI
ManopOTHUKA», « KM3HEHHBIN LIMKIT COCHBDY.

O06opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOMpENapaThl SHIEKJIETOK |
CIIEpMAaTO30U10B, MOJENb «L UK pa3BUTHS JIATYILKID.

JlaGopaTopHas padora «l/3ydeHrue CTPOCHUS MOJOBBIX KJIETOK HAa FOTOBBIX
MHKpOITpEnapaTax».

IIpakTuuyeckasi padora «BrplsiBIeHUE NPU3HAKOB CXOACTBA 3apOJbIIICH
MTO3BOHOYHBIX )KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpraHoB pPa3MHOXXEHUS BBICIIHUX
pacTeHu.

Tema 11. I'eneTuka — Hayka 0 HAaCJE€JACTBEHHOCTH ¥ HM3MEHYHMBOCTH
OpPraHu3MoB

Hcropust cTaHOBICHUS W pa3BUTHS TEHETUKW Kak Hayku. Paboter [T
Menpens, I'. ne @puza, T. Moprana. Poinp 0T€ueCTBEHHBIX YYEHBIX B Pa3BUTUHU
reHetuku. Pabotel H. K. KonbeuioBa, H. 1. BaBunora, A. H. benosepckoro, I'. /1.
Kapneuenko, FO. A. ®unumuenko, H. B. Tumodeera-Pecorckoro.

OCHOBHbBIE€ TEHETUYECKUE MOHSITUS U CUMBOJIBL. | 'OMOJIOTUUHBIE XPOMOCOMBI,
aJUIeNIbHBIE TEHbI, aJbTCPHATUBHBIE NPU3HAKK, JOMUHAHTHBIA U PELECCUBHBIN
MPU3HAK, TOMO3UTOTa, TETEPO3UTOTA, YUCTAS JIMHUSI, THOPHUIBI, TCHOTHTI, (DEHOTHTI.



OCHOBHBIE ~ METOJBI ~ TE€HETUKH: THOPUAOJOTUYECKHMA,  IUTOJOTHUCCKUM,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpanun

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

Tabmuibl 1 cxeMbl: «MeTo bl TeHETUKIY, «CXEMBbI CKPEIITUBAHUS.

Jlabopatopuass paGora «Jlpozoduna Kak OOBEKT T'€HETUYECKHX

VICCJIEIOBAHUIY.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemmBanue. IlepBbiii 3akoH Menaenss — 3aKOH

eAMHO00pa3usl ruOpUI0B MepBOro nokojeHus. [IpaBuno nomMmunupoBanus. Bropoii
3aKOH MeHaensa — 3aKOH paclleIUIeHUs NPU3HAKOB. lluTosormyeckue OCHOBBI
MOHOTHOPHIHOTO CKpELMBaHus. [ unore3a YucToThl raMer.

AHanmsupytomee ckpemmBanne. [[poMeKyTOUHBIA XapaKkTep HACIEeIOBaHMUS.
Pacuierienre npu3HAKOB MPY HETIOJHOM JOMUHUPOBAHUH.

JurnOpugHoe ckpemyBanue. Tpetuil 3akoH MeHaens — 3aKOH HE3aBUCUMOIO
HacleJoOBaHUsl ~ Mpu3HakoB.  lluTomormyeckue  OCHOBBI  JUTHOPHUIHOTO
CKpeILLBaHUS.

CueruieHHOe HacienoBaHue npuszHakoB. Pabotel T. Moprana. CuerieHHOe
HACJIEJOBAHUE TE€HOB, HAPYIICHHWE CLEIUICHUS MEXIAy Ie€HaMH. XPOMOCOMHAas
TEOPUS HACIECACTBEHHOCTH.

['eneTuka nosia. XpoOMOCOMHBIM MEXaHU3M OMNpPEAEICHUs Moyia. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII M TIeTepOoramMeTHbIA I0J. ['eHeTuueckas
CTPYKTYpa IOJIOBBIX XpoMocoM. HacnenoBanue nmpu3HaKkoB, CHETUIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucteMa. [lneoTponuss — MHOKECTBEHHOE JECHCTBUE
reHa. MHOXECTBEHHBbIM ajuienn3M. B3anMoAenCcTBUE HEAUIEIbHBIX TI'E€HOB.
Kommnementapuocts. Onuctas. [Tomumepus.

['eHeTYeCKUNl KOHTPOJIb PA3BUTHS PACTECHUM, JKUBOTHBIX U YEJIOBEKA, a
TaKKe (PU3MOJOTMYECKUX TMPOIECCOB, MOBEACHUS M KOTHUTHBHBIX (DYHKIIMM.
['eneTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJEHCTBUS «XO35TUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acmeKThl KOHTPOJS H
M3MEHEHUS HACJIeJICTBEHHON NH(POPMAIIUHU B MOKOJICHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpanuu

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

Tabmumpst u cxembl: «IlepBoiif 1 BTOpoil 3akoHBl Menaens», « Tpetuit 3akoH
Mengnens», «AHanusupymollee CKpelmuBaHuey, «HemomHoe noMUHUpPOBaHHEY,
«CrenyieHHOEe HAcleIOBaHWE MPHU3HAKOB y Apo3odumiby, «['eHeTuka momay,



«Kapuotun uenoBeka», «Kapuotun apozodpumib», «Kapuorum nTuisn,
«MHOXEeCTBEHHBIN ajjIenu3my, «B3aumMoaeicTBUE T€HOBY.

O6opynoBanue: MOAENb JUIA JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpasws
rUOpUIOB TIEPBOTO TOKOJICHUS M PACHICIUICHUS MPU3HAKOB, MOJEIb IS
JICMOHCTpallUM 3aKOHA HE3aBUCHMOTO HACJIEJOBAaHMUS MNPU3HAKOB, MOJEIb JJIs
JIEMOHCTpAllMM CILEIJICHHOTO HACIEIOBAHUS IPU3HAKOB, CBETOBOM MHKPOCKOI,
MUKpornpenapar: «JIpozodumnay.

IIpakTnueckass padora «M3ydyeHue pe3ynabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBaHUA Y APO30(PHITBD».

IIpakTnueckass pa6ora  «/3ydeHue  pe3ylbTaTOB  JUTHOPHIHOTO
CKpEIIUBAHUA Y APO30PUITBD.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

B3aumopeiicTBue reHOTHMIA W cpenbl Ipu  (GopMHUpOBaHUK (EHOTHIIA.
N3MeHYnBOCTh NpU3HAKOB. KauecTBEHHbIE M KOJUYECTBEHHBIC MPU3HAKU. BUabI
W3MEHYMBOCTH: HEHACJICACTBEHHA U HACJICICTBCHHASI.

Mopaudukannonnass U3MeHYMBOCTb. Ponb cpeabsl B (popMupoBaHUM
MOAM(PUKALMOHHON M3MeHunBocTH. HopMa peaknuu npusHaka. BapuanroHHBIN
psin u BapuanmonHas kpubas (B. WMoranncen). CpoiicTBa MoAMGUKAIIMOHHON
W3MEHYMBOCTH.

['eHoTHNMYECKass M3MEHUYMBOCTh. CBOMCTBA T€HOTUIHNYECKON N3MEHUYMBOCTH.
Buapl reHOTUNIHYECKON M3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallMOHHAs.

KomOnHaTuBHAs W3MEHYMBOCTH. Mei0O3 M TOJIOBOM IIPOIIECC — OCHOBA
KOMOWHATUBHON M3MEHUYNBOCTH. POJIb KOMOMHATUBHON M3MEHUYNBOCTHU B CO3MaHUU
TCHETUYECKOr0 pa3Hoo0pa3us B Mmpejiesiax OJTHOr0 BUA.

MyTanmonHass M3MEHYMBOCTh. BuHIBI MyTanuili: TEHHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  MHIAYUUPOBAHHBICE MyTaluuu. SnepHble U
HUTOIIa3MaTuyeckue MyTtanuu. CoMaTUYecKue U MojoBble MyTanuu. [IpuunHb
BO3HUKHOBEHUsS MyTanuid. MyTareHpl W WX BJIMSHUE HAa OPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO TpoIecca. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacienctBeHHo u3MenunBoctu (H.W. BaBunoB). BuesnepHass U3MEHUMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa u INUSEHOMUKA, pPONb  DNUSCHEMUYECKUX (HaKmopos 8
HACNe008aHUU U UBMEHYUBOCMU (DEeHOMUNUYECKUX NPUSHAKOB Y OP2AHU3MOB.

JdeMoHcTpanuu

[Toprpetsr: I'. ne ®pus, B. Moranncen, H. Y. BaBuinos.

Tabmuuber w  cxembl: «Bunmbl  u3MeHunmBocTH», «MoaudukamoHHas
U3MCHYHUBOCTEY, «KomMOnHaTtnBHas W3MECHYHUBOCTEY, «Meiio3y,
«OmnogoTBopeHuey, «I eHeTnueckue 3a00aeBaHus YeI0BEKa», « Buapl myTammii.



OOopynoBaHue: XMBbIE W TepOapHbIC AK3EMIUISIPHl KOMHATHBIX PacTCHH,
pucyHku (dpotorpadum) )KUBOTHBIX C PA3TUYHBIMUA BHIAMHA U3MEHYUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON M3MEHYMBOCTU. I[locTpoeHue BapuallMOHHOrO psga U
BapUALMOHHON KPUBOWY.

IIpakTuyeckass padora «Mytarmuu y Apo3o¢uiasl  (HA  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKa YesiOBeKa

Kapuotun uvenoBeka. MexayHapoAHas NporpaMma HCCIEIOBaHUS T€HOMa
yejaoBeKa.  MeToapl  M3ydeHMsT T€HETUKHA  4YeJOBEKa: TI'€HEAIOTMYECKHUM,
OJM3HEIIOBEIH, IIMTOr€HETUYECKU, MOIMYJISIIMOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[TI[P-ananu3a. HacnenctBenHbie 3a001€BaHus YeslOBeKa. | '€HHbIE U XPOMOCOMHBIE
O0O0Ne3HH 4YeloBeKa. boJIe3HM C HAcleJCTBEHHOM NPEApacroioKEHHOCTBIO.
3Ha4YCHUE MEAUIUHCKOW T€HETHKHA B MPEAOTBPALICHUN U JICYEHUH T€HETHYECKUX
3a00JieBaHUI 4YelloBeKa. MeauKo-reHeTUueckoe KOHCYJIbTUpoBaHuEe. CTBOJIOBBIC
KJIeTKU. [IoHSATHE «T€HEeTHYECKOTO Ipy3a». ITUUECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peITaKTUPOBAHUS T€HOMA M CTBOJIOBBIX KIIETOK.

['enetnyeckue (akTOpbl TOBBIIIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKA K
(bU3NYECKOMY U XMMUYECKOMY 3arps3HEHUIO OKpYKarolleh cpeabl. [ eHeTnyeckas
MIPEIPACIIOIOKEHHOCTD YEJIOBEKA K MTAaTOJIOTUsIM.

JeMmoHcTpanuu

Tabmuubr u cxemsl: «Kapuotun denoBeka», «MeTolbl U3y4eHHUS TEHETUKHU
yesnoBekay, «I'eHeTnueckue 3a00J1€BaHUS UETIOBEKAY.

IIpakTueckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHOW.

Tema 15. Cestekuusi OpraHu3MoB

JloMecTuKanusi W CEJEKUHUs. 3apOKICHUE CEeIEKIMH U JIOMECTUKALIUH.
VYuenne H. WM. BaumoBa o IleHTpax mnpoucxXoxkAeHUS U MHOTO00Opa3us
KYJIbTYPHBIX pacTe€HUil. Pojb Ceneknuuu B CO3JaHMM COPTOB PACTEHHM U TOPOJL
*kuBOTHbIX. CopT, mopoaa, IMTaMM. 3aKOH TOMOJOTMYECKUX PSIIOB B
HaciaeAcTBeHHOM wm3MeHuuBoctd H. WM. BaBuioBa, ero 3HadeHue A
CEJICKITMOHHOM PabOTHI.

Metonbl cenekuMOHHOM padoThl. McKyccTBEHHBIH OTOOp: MacCoBBIA H
WHMBUAY AJIbHBIN. Ortanbl  KOMOMHAIMOHHOM  cenekuuu.  VcnbeiTanue
npousBoanTENed MO TOTOMCTBY. OTOOp MO TEHOTHIy C TIOMOIIBIO OICHKH
¢dbeHoTua NOTOMCTBa U OTOOP IO TeHOTHUITy ¢ momolIbio aHanmu3a JJHK.

HckycCTBEeHHBIH ~ MyTareHe3 Kak  METOJ  CEJEKIMOHHOM  paboThl.
PannanimoHHbI 1 XUMHAYECKUI MyTareHe3 Kak MCTOYHUK MYTAlUM Y KyJbTyPHBIX



dopMm opranusmMoB. lcrnosb30BaHHME T€HOMHOIO PEIAKTHPOBAHHWA WU METOOB
pexomOunanTHbIX JJHK 1151 momydyenus ncxoqHoro Matepuana ajsi CEJIEKIHH.

[Tomyuyenue MOJIUTUTOUIOB. BuyTpuBuaoBas ruOpuan3aLys.
bnuskopoAcTBEeHHOE — CKpellMBaHWe, wWid  WHOpuauHr.  HepoactBenHoe
CKpelIMBaHue, WKW ayTOpuAMHT. ['erepo3uc W ero mpuuuHbl. Vcrnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudbpunuzanus. [Ipeogonenue Oecruiogus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CENEKIIUHA PACTEHUH U )KUBOTHBIX. «3e1€Has
DesonoyuUsy.

CoxpaHeHre ¥ U3y4YEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUH U
UX JUKUX poaMYed  anus  co3gaHus.  HOBBIX  COPTOB M THOPHIIOB
CEIIbCKOXO3SIMCTBEHHBIX  KYJBTYp. H3yuenue, coxpaneHue u  ynpaegieHue
2eHemUYeCKUMU pecypcamu CenbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax YIVUUeHUs. CYUecmayiomux U coO30anUsi HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hucie ¢ NPUMEHEHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUl,
nepeodosuvlx uoetl U nepcneKmueHblX MmexHoI02UlL.

JleMoHCTpauumn

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

Tabmunp! 1 cxemsl: «LIeHTpBI MPOUCXOXKAECHUS U MHOTOOOpa3Hsl KyJIbTYpPHBIX
pacTeHui», «3aKOH TOMOJOTMYECKHUX PSIJIOB B HACJIEACTBEHHOW HM3MEHYMBOCTH,
«Metoapl cenekiuny, «OTnanéHnas rTudbpuauzanus», «MyTareHesy.

JlaGopaTopHasi padora «/3yueHue copTOB KyJbTYPHBIX PACTEHUI U MOPOJA
JIOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHre METOA0B CEJICKIIMU PACTCHUIN.

IIpakTnueckas padora «lIpuBnBKa pacTeHu.

Ikckypeusi «OCHOBHBIE METOJbI M JIOCTHMKEHUS CEJEKLUHMH PpAaCTEHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA yYaCTOK, B TEIUIMYHOE XO3SAHUCTBO, B J1AOOPATOPHIO
arpOyHMBEPCUTETA WM HAYYHOTO LEHTPA)».

Tema 16. BuoTexHo10rust U CHHTETHYECKAsI OMOJIOTHS

OOBEKThI, HMCHOJb3yeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKAaHEBbIE
KYJbTYPBbI, MUKPOOPTaHU3MBI, ux XapaKTepUCTHKA. TpaaumonHas
OuoTexXHONOTHs:  XJeOoNeueHue, TMOMyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOJenHe. Mukpoouonoruueckuii cunre3. OOBEKTbl MHUKPOOHOJOTMYECKUX
texHoJsioruii. [Ipon3BoacTBO O€nka, aMUHOKHUCIIOT U BATAMUHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB IIEJICHANPABIEHHOIO U3MEHEHHS U
KOHCTPYHPOBAHUS T€HOMOB C LIEJIbIO MOJYYEHUs OPraHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KaIINX HE BCTPEUAIOIINECS B IPUPOIe OMOCHHTETHUECKUE MTYTH.



Kiterounasa unxkeHepus. MeTonsl KyJlbTypbl KJIETOK M TKaHEW PACTEHUH H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3anus W COMATHYECKUN
sMOpuorene3. lcnonb3oBaHue TramionoB B CeleKUUH pactenuil. [lonyuenue
MOHOKIOHANbHBIX anmumei. Hcnonv3osanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
anmumen 6 MmeouyuHe. VICKyCCTBEHHOE OIUIOAOTBOpEHUE. PeKkoHCTpyKIus
AWLIEKIETOK U KJIOHUPOBAHUE XKUBOTHBIX. MeTOA TpaHCIUIAHTALIMH SIEP KIIETOK.
Texnonozuu 0300po6eHUs, KYIbMUGUpPOBaHUs U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CENbCKOXO03AUCMBEHHBIX K)IbMYP.

XpoMocOMHass W Te€HHasg WHXKeHepus. VICKyCCTBEHHBI CHHTE3 TI€Ha U
KoHCcTpyupoBaHue pekoMOouHanTHbIX [IHK. Cozdanue mpanceennvix opeanusmos.
JlocTmkeHnss ¢ NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHKEHEPHHU.
DKOJIOTUYECKHE U ATUYECKUE MTPOOJIEMbI T€HHON MHXKEHEPUU.

Menunuackue OuotexHonoruu. [loctrenomuas nudposas meauiuHa. [1LP-
JUarHocTuka. MeraOOoJOMHBIM aHajau3, TEeHOLIGHTPUYECKUM aHaliu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VICIOJIB30BaHHME CTBOJOBBIX
KieTok. TapretHas Tepanusi paka. 3D-OmowmHkeHepus i pa3pabOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIMHCKHX TEXHOJIOTMH, CO3JaHUs KOMIUIEKCHBIX
TKaHEW CoueTaHWEM TEXHOJIOTHM TPEXMEpHOro OuompuHTHHTa W ckaddonaunara
JUTSL peLIEHUs 3a/1a4 IEPCOHATU3UPOBAHHON MEIHIIVHBI.

Co3naHnue BEKTOPHBIX BaKIMH C IEJbI0 OOecreueHus] KOMOMHUPOBAHHOU
3amuThl OT Bo3Oyauteneidr OPBU, ycTaHOBiEeHHE MOJIEKYJSIPHBIX MEXaHU3MOB
dbynkuuonupoanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JleMmoHcTpanuu

Tabmuupl u cxemsl: «Mcnoab30BaHNE MUKPOOPTAHU3MOB B NMPOMBIIIIIEHHOM
POU3BOJCTBEY, «Kilerounas nxxkenepus», «I eHHass HTHKEHEPU».

JlabopaTtopHnasi padora «l3yueHne 00bEeKTOB OMOTEXHOIOTHI.

IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.

Jkckypeusi «buoTexHonoruss — BaKHEWIIas MPOU3BOAUTENbHAS CHUia
COBPEMEHHOCTHU (Ha OMOTEXHOJOTUYECKOE TPOU3BOICTBO)».

11 KIIACC

Tema 1. 3apoxneHue W pa3sBuTHE 3BOJIOLHOHHBIX NpeACTABJICHUN B
ounoJioruun

OpomounoHHas teopuss Y. JlapBuna. Ilpeanocbuikn BO3HUKHOBEHHS
napBuHu3Ma. JKusHp u HaydHas aesarensHocTs Y. JlapBrHa.

JIBroKyLIME CUIIbl HBOIIOLMU BUJOB 110 Y. JlapBuHY (BbICOKAsi HHTEHCUBHOCTD
pa3MHOXXEHHUSI OpPraHM3MOB, HACJEICTBEHHas HM3MEHYMBOCTh, Ooppba 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBIH O0TOOD).



Odopmiienne cuaTeTHueckor Tteopuu dBotonmu (CTD). HelTpanbhas
teopusi sBomonuu. CoBpeMeHHas JSBOJIOIMOHHAsT Ouoyiorusa. 3HayeHUe
HBOJIFOLIMOHHOW TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JleMoHCTpaIuU

[Toptpetsl: Apuctotens, K. Jlunnent, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kiosowe, Y. lapBun, C. C. YerBepuxos, 1. U. lImansraysen, Ix. Xonnein, . K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoil mnpupoabl (mo K. Jlunuero)y,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanusm (opmupoBaHus
MPUCTIOCOOJIEHU y pacTeHuid W KUBOTHBIX (mo Jlamapky)», «Kapra-cxema
MapuipyTa nyremectsus Y. lapsunay, «Haxonku Y. JapBunay, «Dopmbl 00pbObI
3a cymectBoBaHue», «llopoasl romyoeit», «MHorooOpaszue KyJbTypHBIX (opm
KarycThl», «[loposl JOMaITHUX KUBOTHBIX», «Cxema 00pa30BaHMs HOBBIX BUIOB
(mo Y. J[lapBuny)», «CxemMa COOTHOIIEHMsI JABMXKYIIMX CHUJI 3BOJIIOLUMY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKON TEOPUH SBOJTFOLIHI.

Tema 2. Mukpo3BoIIOLHSA U €€ Pe3yJIbTATHI

[TonynsAuus Kak 3JeMEHTapHas eIUHHIA 3BOJOLMH. COBpPEMEHHbBIE METOMbI
OLIEHKM TE€HETUYECKOT0 pa3HooOpaszus M CTPYKTypbl Homyssiiuid. V3meHeHue
reHo(oH/a TOMYyJSLIMA KaK »3JIEMEHTApHOE 5SBOJIOLMOHHOE SIBICHHUE. 3aKOH
reHeTuueckoro paBHoBecus JIx. Xapau, B. Baitn6epra.

DneMeHTapHble (aKTOphl (ABUXKYIIME CHJIbI) HBOMIOLMH. MyTallMOHHBIH
npouecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeid reHOB — ciydaiiHbie
HEHaNpaBJieHHblE WM3MEHEHMsI 4YacTOT ayjiesied B Homyssiuusx. OQgext
ocHOBaTend. Iggexm oOymuiiounoco zoprviuwika. CHUdICEHUe 2eHemuueckKo2o
paznoobpazus: npudunsl u cireocmeus. llposenenue s3gpghexma Opeiigha cenog 6
oonvuwux u  manvlx  nonyiayusx.  Murpauun.  M3omAuMs  mOMyJSIUi:
reorpadudeckas (mpocTpaHCTBEHHAs), Oroaornyeckas (penpoyKTUBHAS).

EctecTBennbiii orbop — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO  OTOOpa:  JIBWXKYIIMMA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOLIMIA
(nm3pyntuBHbIi). [lomoBoit oTO0p. BO3HMKHOBEHHE W HBOJIOLUS COLUATBHOTO
MOBEACHUS )KUBOTHBIX.

[Tprcnoco0NeHHOCT,  OPraHU3MOB  KakK  pe3yjbTaT  MHKPOIBOJIIOLIUU.
Bo3HukHOBeHHE ~ MpUCNOCOOJIEHWM y  opraHm3MoB.  Apomopdo3bl U
yuauoanantauud. IIpumepsl npucnocobseHuit y opraHu3mMoB: MOp(hOIOrH4YecKue,
dbusnonornyeckue,  OMOXUMHUYECKHE,  ToBeAeHUYeckue.  OTHOCUTEIBHOCTD
MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u cTpykTypa. BumooOpazoBaHue Kak pe3yibTar
MUKpO3BOIIOIMH. M3omsmus — ximroueBod ¢akrtop BumooOpazoBanus. Ilytu u
CIIoCOObI BUJI000pa30BaHMUS: aJIONaTpUYECKoe (reorpacduueckoe),



CUMIATPUUIECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE (monUIIOnIU3anus,
rudpuanzaiys). JJIMTenbHOCTh BOIIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHIECKOTO Pa3HOO0pa3Hsl.

Ponb  »BONIONMOHHONM OHOJOTMHM B pa3pabOTKE HAay4YHBIX METOOB
coxpaHeHusi 6ropazHo00pasusi. MUKPOIBOMIONUS U KOIBOIIOIUS Mapa3UTOB U UX
x03s51eB. Mexanu3mbl (OPMUPOBAHUS YCTOMUYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBLOBI C HEM.

JdeMoHCcTpau

[Toptpets: C. C. YUeTBepukos, 3. Maiip.

Tabmuubl u cxembl: «MyTanmoHHasi HU3MEHYUBOCTHY, «llomynsironHas
CTpyKTypa BUAa», «Cxema MposiBJIeHUs 3aKoHa Xapan—BaiinOepray, «/IBuxyiue
CWJIbl HBOJIIOLUNY, «IKOJOrMYEcKass M30JSUUs MONYJIALHUA ceBaHCKOU (openny,
«l'eorpadmueckass M3OJAIUS  JUCTBEHHUIIBI CHOMPCKOM ¥ JIMCTBEHHUIIBI
JnaypcKoiy, «llomyaroHHbIE BOJHBI YUCIEHHOCTU XUITHUKOB U KEPTBY», «CxemMa
JNEUCTBUS €CTECTBEHHOro 0TO0pa», «®Popmbl OOpHOBI 3a CYIIECTBOBAHHEY,
«BnycTpranbaelii MenaHnu3m», «KuBble Hckonaemsie», «[lokpoBUTENBCTBEHHAS
OKpacka AKUBOTHBIX», «IIpenynpexnaromas OKpacka KUBOTHBIX),
«®uznonorunueckue aaanrauuny, «lIpucnocobieHHOCTh OpraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepuu Buma», «Buabl-nBoitHukm», «CTpyKTypa BuAa B
npupojie», «Crnocobsl BugooOpazoBaHusy», «l'eorpaduyueckoe BUA000pa3oBaHUE
TpEX BUJAOB JaHIBIIICH», «IKOJOTMUECKOE BHA000pa30BaHUE BUIOB CHHUID,
«Ilomumonsl pacteHuit», «KamycrHo-peneunsiii rTuOpu.

O6opynoBanue: repOaprun pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydelia NTHIl 1
3Bepeil C MpuUMepaMu pa3IMYHBIX MPUCIIOCOOJICHUN, Yydella MTHIl W 3Bepei
pa3HBIX BHJIOB, TepOapuu pacTeHUN OJM3KUX BUAOB, OOPa30BABIIUXCS
Pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopnasi pa6ora «BpIsBIeHHE W3MEHYMBOCTH Y OCOOEH OJIHOTO
BUJIY.

JlaGopaTtopnasi  pabora  «lIpucmocoOneHuss  OpraHu3sMOB M HUX
OTHOCHUTEJbHAs 1IEJIeCO00Pa3HOCTDY.

JlaGopaTopnass paGora «CpaBHeHHWE BHUJOB IO MOP(POIOTHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoJirouus U €€ pe3yJabTaThbl

MeTtonbl  M3yueHHS  MaKpOdIBOMIONMHU. [lajmeoHTOnOrMyeckue MeTO[bl
uzyueHus: oHBomonuu. Ilepexonneie ¢GopMbl M (PUIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue Metonsl u3ydeHus sBodronuu. CpaBHeHHe GIOpBHl U
dbayHbl MaTepuKkoB M OCTpOBOB. buoreorpaduueckue obOmactu 3emun. Bumbi-
DHIAEMHUKHU U PEIUKTHI.



OMOpPHUONOTHYECKHe U CPABHUTEIHLHO-MOP(OIOTHIECKHE METOABl U3YUCHUS
BOMIOLMHU. ['€HeTMYecKne MEXaHU3Mbl 3BOJIIOLMH OHTOTE€HE3a U IMOSBICHUSA
HBOJIIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJOrMYHBIE W  AHAJIOTMYHBIE  OPraHbL.
PynuMentapusle  opraHbl M araBU3Mbl.  MOJEKYISIPHO-TEHETUUECKHE,
OMOXMMHUYECKHUE U  MaTeMaTHYEeCKUE  METOJbl  W3Y4YEHUS  HBOJIIOIUU.
['omonoruunsle TeHbl. COBpPEMEHHBIE METOABbl NMOCTPOEHUS (PUIOT€HETUYECKHUX
JIEPEBBEB.

XpOMOCOMHBIE MyTalliX U SBOJIIOIUS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (TpaBuiia) 3BoJtOLMH. [IpuHyun cmenvt ynkyui.
HeoOpatumocTs 3BosonMu. AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIOB
HBOJIIOLU Y.

JleMoHCTpauumn

[Toptpetsi: K. M. bap, A. O. KoBanieBckuii, ®. Mromnep, 3. ['ekkenb.

Tabmuubl 1 cxembl: «DUIOreHETHUECKUN Psi/ JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromnedane»,  «Punnodutsr»y,  «CemeHHBIE
NanopoTHUKW», «buoreorpapuueckue 30HBI 3emum», «lpei) KOHTHHEHTOBY,
«Penuktey, «HavanpHble cTaauu 5SMOpPUOHAIBHOIO pa3BUTHA IO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbDy, «PyIHUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIMMIIaH3e», «l JIaBHBIC
HaIpaBJIeHUS 3BOJIIOIUNY, «O0111e 3aKOHOMEPHOCTH 3BOJIFOLIHI.

OO6opynoBaHue: KOJJIEKIIMU, TrepOapuu, MYJSKH HMCKOIMAEMbIX OCTAaTKOB
OpPTraHU3MOB, MYJISI’KU TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PyJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUU HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUMOTE3bl NPOUCXOXKACHUS >KU3HM Ha 3emie. AOUOTeHe3 H
naHcrepmusi. JloHayuHble IpencTaBlICHUs O 3apPOKICHUU JKU3HU (KPEAMOHU3M).
['Mnore3a NOCTOSSHHOTO CaMO3apOKIEHUS KU3HU U €€ ONpOBEpKeHHE onbiTamu .
Penu, JI. Cnannannanu, JI. [1actepa. [IporcxoxaeHue >ku3Hu U aCTPOOHOIIOTHA.

OcHOBHEIE STaIbI HEOPTraHUYECKOU DBOJIIOIUH. [Ltanerapuas
(reonmoruueckas) SBOJIOIUSA. XHUMHUYECKas dBOJIONUSA. AOHUOTEHHBIH CHUHTE3
OopraHnyeckux BemecTB u3 Heoprannueckux. Omeir C. Mumiepa u I'. Opm.
OOpazoBanue mosMMepoB u3 MoHoMmepoB. Koarmepsatnas rumoresa A. .
Omnapuna, TMoTe3a nepBuYHOro OyaboHa JIk. XomnaeitHa, TeHeTUYecKasi TUIoTe3a
I'. Ménnepa. Pubosumsl (T. Yek) um rumoresa «mupa PHK» V. TI'unbGepra.
dopMupoBaHuEe MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUctopuss 3emuin U Meroabl €€ wu3zydeHHs. VIcKomaemble OpPraHHMYECKHUe
octaTkd. ['eoxpoHomoruss u e€ wMeronpl. OTHOcUTENbHass H aOCOIIOTHAsS
reoXpoHoJorus. I'eoXxpoHoornueckas mKaia: 30Hbl, 3pbl, IEPUOJIBI, SITOXH.



HauvanbHbie 3Tanbl opraHnueckod HBoMOnUU. [logBieHWe W 3BOTOLUA
NEPBBIX KJIETOK. DBOMIOLUSA MeTa0onn3Ma. BO3HUKHOBEHHE MEPBBIX IKOCUCTEM.
CoBpeMmeHHbIe MUKPOOHBIE OMOIIJIEHKU KaK aHaJOT MEepPBbIX Ha 3emiie COOOIIECTB.
Crpomaronutsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxieHue 3ykapuoT (CUMOMOTeHe3). DBOJIIOIIMOHHOE MMPOUCXOKICHHE
BUpYyCOB. IIpoucxokaeHne MHOTOKJIETOYHBIX OpPraHu3MoB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIII MHOT'OKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATalbl ABOJIOUUUA BBICHIMX pacTeHuil. OCHOBHbIE apoMOp(O3bI
pactenud. Beixonm pacteHuit Ha cymry. [losiBieHHe CIIOPOBBIX pACTCHUH U
3aBoeBaHue umu cymu. CemeHHble pacTeHUs. lIpomcxokaeHue IBETKOBBIX
pacTCHUM.

OCHOBHBIE 3Tallbl 3BOJIOLMH KUBOTHOTO Mupa. OCHOBHBIE apOMOP(O3bI
KUBOTHBIX. Bennckas ¢dayna. KemOpuiickuii B3pbIB — MOSBJICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpa0BBIE )KMBOTHBIE. JKH3HB B BOJE. DBOIIOLUS MO3BOHOYHBIX.
[Ipoucxoxnenue ampubuii u pentwimid. [IponcxoxaeHrne MICKONUTAOUIMX U
ntui. [lpunnun kimodeBoro apomopdosza. OcBoeHue OECIO3BOHOYHBIMU U
MO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pa3utne xu3HM Ha 3eMjie MO ’paM U MepUuojaM: apxeu, MpPOTEpO30il,
majgeo30i, Me3030M, KaiiHOo30¥. OOmas XxapakTepucTHKa KiIuMara |
reojiornyeckux mpoueccoB. [losBieHHEe W paclUBET XapaKTEPHBIX OPTaHU3MOB.
VYriieoOpa3oBaHue: €ro ycliOBUs U BIMSHUE HA Ta30BbIil COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHUSI — 3KOJIOTHYECKHE KPU3UCHI MpOUUIoro. [IpuunHel u
CJIEICTBUS MAacCOBBIX BbIMUpaHUil. COBPEMEHHBIM 3KOJIOTUYECKUN KpPHU3UC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHo0Opa3us Ha 3emIie.

CoBpeMeHHas cucrteMa opraHudyeckoro mupa. [lpuHuumnel knaccupukanuu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

JleMmoHcTpanuu

[Toptpetsl: ®@. Peau, JI. Cnannanuanu, JI. [Tactep, M. 1. Meunukos, A. U.
Omapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Ta6muiel u cxembl: «Cxema omnbita @. Penny», «Cxema onbita JI. [Tactepa no
M3YUYCHUIO CaMO3apoXKJIeHUsl Xu3Hu», «Cxema ombita C. Mumuiepa, I'. FOpuy»,
«JTanbl ~ HEOPraHWYECKOW  3Bomouum», «l'eoxpoHosOrMYeckass  IIKajiay,
«HadanpHble 3Tarbl OPraHUYECKO IBONIONUNY», «CxeMa 00pa3oBaHHsS 3YKApUOT
nyTéM cumbuorenesa», «Cucrema X uBoW mnpupoab», «CTpoeHue BUpPYCa,
«Apomopdosbl  pacreHuit», «PuHnoGUTHY, «OIHOKIETOUHBIE BOJOPOCINY,
«Mmnorokierounbsle Bogopocan», «Mxwm», «llanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl I[BETKOBBIX pacTeHui», «(Cxema pa3BUTUA KUBOTHOIO
mMupa», «Apomop¢do3sl KUBOTHBIX», «lIpocreiimme», «KuiedHonoaocTHeiey,
«IInockue 4EepBUY, «YUIEHUCTOHOTHEY, «PpIOBI», «3€MHOBOJIHBIEY,



«IIpecmbikaromuecsy», «lItnupyy, «Muekonuraromue», «Pa3Buthe Xu3HU B
apXeucKou spe», «Pa3BUTHE )KU3HU B MIPOTEPO3OMCKON Ipey, «PasButue xu3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe KU3HU B ME3030MCKOU dpey», «PazBuTue Ku3Hu B
KaitHO30MCKOM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: repObapuu pPACTEHU pa3IMYHBIX OTHAENOB, KOJJICKIIMU
HAaCEKOMBIX, BIIAKHBIC IIPENApaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
WUIJIOKOKMX, CKEJIEThl II03BOHOYHBIX JKMBOTHBIX, 4Yydena INTHIl U 3BEpeEu,
KOJUIEKIIMM OKAMEHEJIOCTEM, IOJE3HBIX HCKOMAEMBbIX, MYJSDKH OPTaHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  saboparopHas paGora «MoaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o n3y4eHu0 abMOr€HHOTO CUHTE3a OPraHUYEeCKUX COEIMHEHUN B
NepBUYHON aTMocepey.

JlabopatopHass padora «JI3ydyeHHEe M OINKCAaHHE MCKOMAEMBIX OCTaTKOB
JPEBHUX OPTraHU3MOB).

IIpakTnueckass padora «M3ydeHne O0COOCHHOCTEM CTPOCHUSI paCTECHUM
Pa3HBIX OTAEIIOBY.

IpakTnueckas padora «/3yueHre oCOOEHHOCTEM CTPOEHUSI TTO3BOHOYHBIX
YKUBOTHBIX.

Tema S. [IpoucxoxkaeHue 4eji0BeKa — AHTPOIOT eHe3

Pa3znensl u 3agaun aHTPOMOIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHoBlEHHE TIPEACTABICHUN O MPOMCXOXKICHHM YEJIOBEKA. PenurunosHble
B033peHUs. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ZCTBO Yen0BeKa ¢ KUBOTHBIMU. CHCTEMAaTHUYECKOE MOJIOKEHUE YEIOBEKA.
CBuzeTenscTBa  CXOJACTBA  4YEJIIOBEKA € JKUBOTHBIMU:  CPaBHMUTEJIBHO-
MOpGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, (hU310I0r0-OMOXUMHUYECKHUE,
noseeHueckue. OTanyus 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0XKIEHNE N KOMIUIEKC
CBSI3aHHBIX C HUM MNPU3HAKOB. Pa3BuUTHE TOJOBHOIO MO3ra U BTOPOM CHUTHAJIBHOM
CUCTEMBI.

JIBrkymue cuiibl (akTopbl) aHTPONOreHe3a: OMOJIOTrHYecKre, COluaibHbIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOT€HE3E.

OcCHOBHBIE CTaJAMM aHTpoIoreHe3a. PaHHHMe 4YeloBEeKOOOpa3Hbie O00E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHJIBI — OOITUE TIPEIKN YeTOBEKOOOPa3HBIX 00€3bsH U
Jroed. ABCTPAJIONUTEKU — ABYHOTME MPEAKU JoJel. YeloBeK yMelblil, IepBbIe
M3TOTOBJICHUS OPYAUM TpyZa. YenoBek NpsMOXOAALIMNA U IEPBBIA BBIXOJ JIKOJAEU
3a  mpenensl  Adpuku. YenoBek reigenbOeprckuil —  0OMME  MpeNoK
HEaHIEPTaJIbCKOTO YEJIOBEKA U YEJIOBEKAa Pa3yMHOI0. YemoBeK HEaHIEPTAIbCKAN
KaK BHJ JIIOJEH XOJOJHOTO KiMMaTra. YemoBeK pa3yMHBIM COBPEMEHHOTO THIIA,
JICHUCOBCKHI 4EJOBEK, OCBOEHHE KOHTHHEHTOB 3a mpeaenamMu Adpuku.
[TanmeoreHeTrka u NajneoreHOMHUKA.



OBOMIONMS COBPEMEHHOTO 4YelloBeKa. EcTecTBEeHHBIN OTOOpP B MOMYJISIIUSIX
yejaoBeka. MyTanmoHHBIN mponiece u noaumopdusm. llonmynsimoHHbIE BOJIHBI,
npeiid reHoB, Murpanus U «3(pQPeKT oCHOBATENs» B MOIYJISAIUIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [loHarue o pace. bousblume pacel: eBpomneouaHas
(eBpaswmiickasi),  aBCTpajo-HErpoujHas  (9KBAaTOpUajbHAas),  MOHTOJOWIHAs
(a3uarcko-amepukaHckas). BpeMss u myTH paccelieHHs 4YeliOBeKa IO IUJIaHETe.
EnuHcTBO  dyenoBeueckux — pac. HaydHas  HECOCTOSTENBHOCTH  pacu3Ma.
[Ipucnoco0IeHHOCTh YeoBeKa K pa3HbIM YCIOBHUSIM OKpYXKaloleH Cpebl.
Bnusaue reorpaduueckoit cpeapl u Apeiida reHoB Ha Mopdoioruio U
(U3HOJIOTHIO YETIOBEKA.

MexaucuMiuinHapabpie  MeTolbl B (usnueckoil  (OMOIOTHYECKOH)
AHTPOMOJIOTUM.  DBOJIOLMOHHAS ~ AHTPOINOJIOTHS U MAJCOaHTPONOJIOTHS
YeJIOBEYECKUX MOMYJIAUN. broconuanbHble UCCIEAOBAaHUSA MPUPOIBI YEIIOBEKA.
HccnenoBanre KO3BOMIOLMH OMOJIOTMYECKOTO U COLIUAIIBHOTO B YEIOBEKE.

JleMoHCTpauun

[Toptpetsr: Y. {apsun, JI. JIuku, . . Porunckuii, M. M. I'epacumos.

Tabmuiel 1 cxeMbl: «MeToIpl aHTPOIMOJIOTHIY, «I 0JJOBHON MO3T UeJIOBEKaY,
«YenoBekooOpa3ubie 00e3bsHBD, «CKeNneT dYeloBeKa M CKeJeT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBIDY, «J[BIXKYIIIME CHIIBI aHTPOIIOTEHE3a», « DBOJIFOIMOHHOE
JIPEBO  4YEIOBEKa», «ABcTpanonutTek», «UenoBek  ymenwli»y, «YenoBek
NPSIMOXOAIINIY, «JleHncoBckuil yenoBek» «Heanaepranbiupny, « KpoMaHbOHIIBDY,
«IIpenku yenoBeka», «ITanbl SBOTIOLNHU YEJIOBEKa», «Packl UeioBeKay.

OOGopynoBaHue: MYJSDKH — OKaMEHEJIOCTeH, TIPEAMETOB  MaTepUaIbHOM
KyJbTYpbl TpPEIKOB 4YeJlOBeKa, penpoaykuuu (dororpaduu) KapTUH C
MUQOJIOTHYECKUMU U OHUOJICUCKUMH CIOKETAMHM TPOUCXOXKICHUS YEJIOBEKa,
dboTorpaduu HaxX0IOK KCKOTIAEMBIX OCTATKOB UEJIOBEKA, CKEJIET YeJIOBEKa, MOJIENb
yepena 4eloBeKa M ueperna IIMMIIAH3€, MOJENIb KHCTH 4YEJIOBEKa U KHUCTHU
IITUMITaH3€e, MOJIEJIM TOpCa MPEKOB YeIOBeKa.

JlaGopaTopnasi padora «l3yueHne o0COOEHHOCTEH CTPOEHHUS CKeJeTa
YeJIOBEKa, CBS3aHHBIX C MPSIMOXOKICHUECM).

IpakTnueckas padora «3yueHne 3KOJIOrMYECKUX aJallTalluil YEIOBEKA.

Tema 6. Jxkosorusi — Hayka O B3aMMOOTHOULICHHUSIX OPraHU3MOB H
HAOPTaHU3MEHHBIX CHCTEM C OKpY:Kalolei cpenoii

3apoxaeHue U pazButue 3kosoruu B Tpyaax A. I'ymbonbara, K. @. Pynse,
H. A. CesepuoBa, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Pa3gensl u 3amauu
sKoJ0THH. CBSI3b 3KOJIOTUU C APYTUMH HAyKaMHU.



Metoasl sxonoruu. I[loneBbie HaOmoneHUs. DKCIEPUMEHTHI B JKOJOTHU:
npupojHble W JabopartopHble. MoJenupoBaHUE B IKOJOTUHA. MOHHUTOPHHT
OKpY’KaroIIEel Cpeibl: JIOKAIbHBIN, peTUOHATBHBIN U TJI00ATbHBII.

3HaYeHUE DOKOJIOTMYECKUX 3HAHUW I YEJIOBEKa. DKOJOTHYECKOE
MHPOBO33pPEHNE KAaK OCHOBA CBS3€Hl YENOBEYECTBA C MpUPOJoi. PopmupoBaHue
HKOJIOTUYECKOM KYJIBTYPbI U SKOJIOTMYECKON rPaMOTHOCTH HACEIEHHUS.

JleMoHCTpanumn

[Toptpetsi: A. I'ymbonbar, K. ®@. Pynbe, H. A. Cesepiios, J. ['ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmunpl n cxemsl: «Pazgensl skonorun», «Metoasl skonorum», «Cxema
MOHUTOPHUHIA OKPYXAIOLIEN CPEIbD».

JlabGopaTopHas padora «3yuenue METOJIOB 3KOJIOTUYECKUX
UCCIICIOBAHUI.

Tema 7. Opranu3msl U cpea OOUTAHUS

DKoJIorH4ecKre (PakTopbl U 3aKOHOMEPHOCTH X AeicTBus. Knaccupukanus
HKOJIOTUYECKUX (DAKTOPOB: aOMOTHUECKUE, OMOTHUECKHUE, aHTpOIIOreHHbIe. O0ume
3aKOHOMEPHOCTH JEHCTBUS 3KoJIorHueckux (akropos. IIpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

AbuoTtnueckue ¢akrtopel. CBeT Kak sKojormyeckuid Qaxrop. JleiicTBue
pPa3HbIX YYaCTKOB COJIHEYHOT'O CHEKTpa Ha OPraHU3Mbl. DKOJIOTMYECKUE TPYMIIbI
pacTEHUN M JKUBOTHBIX II0 OTHOIICHHIO K cCBeTy. CUTrHAIbHAas poOJib CBETA.
doTonepruoau3M.

Temnepatypa kak oskonorudyeckuit (axrtop. JleiicTBue TemrepaTypbl Ha
opraHu3Mbl. [[oMKWIIOTEpMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBIL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorumdeckuir ¢daktop. I[lpucrnocobnenus pacTeHHil K
NoJIIepKaHUI0 BoJgHOTO OanmaHca. Knaccudukanusi pacTeHH MO OTHOILEHHUIO K
Boze. [IpucnocoOnenust KUBOTHBIX K U3MEHEHHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
rlyOMHHasT  TOJANOYBEHHAs, BHYTpUOpraHu3MeHHas.  Dusuko-xumuyeckue
OCOOEHHOCTH cCpell oOuTaHusi opraHu3MoB. [IpucmocoOneHuss OpraHu3MoB K
YKU3HH B pa3HbIX Cpeliax.

buonornyeckue putmbl. BHemHue W BHyTpeHHUE pUTMBI. CyTOYHBIE H
roJM4yHble PUTMBL. [IpHUCHOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHMSIM
YCIIOBHM KU3HMU.

XKuznennoie Qopmbl opranusmoB. [lonste o JKu3HEHHON (opme.
XKuznennole POpMbI pacTEHUN: AepEBbs, KyCTAPHUKU, KYCTAPHUIKH, MHOTOJICTHHE



TpaBbl, OJHOJECTHHE TpaBbl. JKW3HEHHBIC (POPMBI IKUBOTHBIX: THIPOOHMOHTHI,
reoOnOHTHI, a3pOOHOHTHI. OCOOCHHOCTH CTpOEHUS U 00pa3a KU3HH.

buotnueckune bakTopsI. Bunpr  OMOTHMYECKMX  B3aUMOJEHCTBHIL:
KOHKYPEHIUsI, XUIIHUYECTBO, CUMONO03 U ero (opmel. [lapasutusm, koornepaus,
MyTyallu3M, KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJieOHu4YecTBO). Hetpoduueckue
B3aUMOJICUCTBUSA  (Tommyeckue, (Qopuyeckue, ¢adpuueckue). 3HAUCHUE
OMOTUYECKUX B3aWUMOJECUCTBUNM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpeje
obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYESHUS.

JdeMoHCcTpaIMuK

Tabmuubl U cxembl: «IDkonorudyeckue @akrtopb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKUE TPYIIIHI )KUBOTHBIX MO OTHOIICHUIO K CBETY», «TeniIoKpoBHbIE
KUBOTHBIC», «XOJOJAHOKPOBHBIE >KUBOTHBIE», «Du3nonornyeckue amantanuu
KUBOTHBIX», «Cpenbl OOWTaHHS OpPraHU3MOB», «bHONOTHYECKHE PUTMBDY,
«Kuznennole  Qopmbel  pacteHuit», «KuzHeHHbIE  (GOPMBI  JKUBOTHBIXY,
«DJKOCHUCTEMA MPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOIO Jiecay, «Llenu
NUTaHus, «XuiHuuecTBoy, «llapasutuzmy», «KonkypeHuus», «CumMOuo3y,
«KomMeHncanuzm.

O6opynoBanue: repbapuud pacTeHUW W KUBOTHBIX, MPUCIOCOOICHHBIX K
BIUSHUIO PA3UYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOJIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJIOOUBBIC, TCHEIIOOUBHIC U
TEHEBBIHOCJIMBbIE KOMHATHBIC PACTCHUS, repOapuu U KOJUICKIIMU TEIJIOJI0OUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, dydesa MTUIl U 3Bepel, repdapun
pacTeHul, OTHOCSIMMXCA K TUrpoduTaM, kcepoduram, Me30puTaM, KOMHATHBIC
pacTeHusl JaHHBIX TPYII, KOJIJIEKIIMUA KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpeaax,
repObapu M KOJUICKIIMM PACTEHUH MW JKUBOTHBIX, OOJIAJAlOIIMX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM M3MEHEHUSIM YCIOBUM >KU3HM, repOapuu u
KOJUICKITUU DPACTEHHM W >KUBOTHBIX PA3UYHBIX KU3HEHHBIX (POPM, KOJUICKITUU
YKUBOTHBIX, YUACTBYIOIINX B PA3JTMYHBIX OMOTUYECKUX B3aUMOICHCTBUSIX.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNH OpPraHU3MOB K
BIIMSTHUIO CBETa.

JlaGopaTopnasi paGora «BpisgBIeHHE NPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD».

JlabopaTtopnasi pa6ora «AHaTOMUYECKHE OCOOCHHOCTH PACTCHHUHN U3
pPa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rust BUA0B U MOMYJISIIM M

OKOJIOTUYECKHE  XapaKTePUCTUKUA  TOIMYJISALHH. [Monmynsimua  Kak
Oounonornyeckas cucreMa. Poib HEOTHOPOAHOCTH Cpenbl, GU3HUECKHX OaphepoB U
0COOEHHOCTEW OMOJIOTHH BUIOB B (DOPMUPOBAHUH MPOCTPAHCTBEHHOU CTPYKTYPHI
nonyysiquid. (OCHOBHBIE TIOKa3aTeNW MOMYJISALMU: YUCIEHHOCTh, IUIOTHOCTD,



BO3pDaCTHAas M TIOJOBasl CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII POCTa,
CMEPTHOCTb, MUTPALIUSL.

DkoJsioruyeckas CTpykrypa nomyiasinuud. OleHKa YUCICHHOCTH TMOIMYJISIIUHN.
JAvHaMuka momyiasiuud U €€ peryysiius. bHOTHYeCKHi MOTEHUHAN TMOIMYJISLIUU.
MopaenupoBaHue TUHAMUKH NOMyJsinuK. KpuBble pocTa YMCIEHHOCTH MOMYJISIUN.
KpuBble BbDKMBaHUWA. Perynsnus YWCICHHOCTH TOMYJISIHA: poiib (PaKToOpoB,
3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. JKOJIOTMYECKUE CTPATETUH BUOB (T- U
K-cTparerun).

[Tonsitue 00 sKoNOrMUecKol Huie Bujaa. MectooOutanue. MHoromepHas
MoJzenb sKkosiornyeckon Humum Jx.M. XarumHcoHa. Pa3sMepbl 3KOJIOTMYECKOU
Hu. [loTeHnmanpHas u peanu3oBaHHAs HUIIM.

Bua kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M HX KU3HEHHBIE
CTpaTeruu. JKOJIOTUUYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEJICHUSI W MUrpaluid >KUBOTHBIX. buoiormueckue
WHBa3UM YYKEPOJIHBIX BUJOB.

JleMoHCTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «JKOJOTHYECKUE XapaKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa nomyisiqum», «Bo3pacTHble  nHUpaMUabl
nonyasanun», «CKOpPOCTh  3acelieHUsT TMOBEPXHOCTH 3€MJIM  Pa3IUYHBIMU
opranuzmammn», «Mojeinb s3xonorndeckoi Humu [Jx. Y. XaTuunconay.

O6opynoBanue: repdapun pacTeHHUM, KOJJICKIIUH KUBOTHBIX.

Jlabopatopuass  padora  «lIpucnocoOienusi ceMsH  pacTeHUd K
PacCCeNICHUIO».

Tema 9. IKo10rus cO00IIECTB. IKOJOTHYECKHE CHCTEMBI.

CooOmectBa opranu3MoB. buorieHo3 u ero crpykrypa. CBs3UM MEXIY
OpraHU3MaMH B OUOIIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. JIx. Tencnu). OyHKIIMOHAIBHBIE
OJIOKM OpraHu3MOB B DJKOCHUCTEME: TMPOAYLIEHTbl, KOHCYMEHTBI, PEIyIEHTHI.
Tpoduueckne ypoBHu. Tpoduyeckue uenu u cetu. AOHOTHYECKHE OJIOKH
skocucteM. [1ouBbI U Wbl B 3kocucTeMax. KpyroBopoT BelIECTB U MOTOK SHEPTUH
B OKOCHUCTEME.

OcHOBHbIE  TIOKa3aTelaud  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKUE TUPaAMU/IbI YK CEN, OMOMAaCcChl U SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — Cykileccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCUM W MX TMPUYUHBL. AHTPOINOrE€HHbIE BO3JCHUCTBUS Ha
cykneccuu. KnmmmakcHoe coo0rectBo. bropaznoobOpasue u morHOTa KpyroBopoTa
BEIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.



[TpuponHbie 3KOCUCTEMBI. JKOCUCmeMbl 03EP U peK. DKOocucmemvl Mopetl U
oKxeanos. Ixocucmemvl MyHOp, 1€Co8, CMenel, nyCmbitb.

AHTPOTIOTEHHBIE HKOCUCTEMBI. ATpPOIKOCHUCTEMA. ATpPOILECHO3. Pazmuums
MEXIy aHTPOIIOT€HHBIMU U MIPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [opojackas
bropa u ¢ayna. CuHaHTpomm3alus TOPOACKOW ¢ayHbl. buonormdeckoe wu
X035MCTBEHHOE 3HAUECHUE arpPOIKOCUCTEM B YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUI OPraHU3MOB B
sKkocuctemax. Ponb kackaonoco 3ggexma u 6udo8-30uhpukamopos (Kirouesvix
61008) 8 pyHKyuoHuposanuu sxocucmem. IlIepeHOC PHEPTUU U BEIIECTB MEXKITY
CMEXXHBIMU 3KOCUCTEMaMH. Y CTOMYMBOCTh OPTaHU3MOB, OMYJISIUI U YKOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3JICHCTBHM.

Mexanuzmoi 8030elicmaus 3GepA3HEHULl PA3HbIX Mmunoe Ha
CcyOOpeaHu3MeHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20 — B030€UCMBUSL.
MeTo1010THsT MOHUTOPHHTA €CTECTBEHHBIX U aHTPOITOTCHHBIX 3KOCHCTEM.

JleMoHCTpauumn
[Toptper: A. JIx. TeHncnu.
Tabmuupr u  cxembl:  «CTpykTypa  OuoreHo3a»,  «IDKOCHUCTEMaA

HIMPOKOJIMCTBEHHOTO Jiecay, «IKOCHUCTEMa XBOWHOTO jeca», « DyHKIIMOHATbHBIE
TPYIIBEl OPTAaHU3MOB B 3KOCHCTEME», «KpyroBopoT BEImIECTB B 3KOCHCTEMEY,
«llenu nutanus (macTOMIIHAS, JETPUTHAS)», « DKOJIOTHUECKAsT MUPAMUJIA YHCEID»,
«IKonoruyeckas mupamuyia OMOMacCChly, «IKOJIOTHUECKass MUpaMUia SHEPTUNY,
«O06pazoBanue 6onoTa», «IlepBuunas cykueccus», «BoccTaHoBieHUE jeca mocie
noxapa», «9Kocucrema 03epa», «ArpoueHos», «KpyroBopoT BEHIECTB U MOTOK
SHEPrUH B arporieHo3e», «IIpumepsr ypboskocucTem.

O6opynoBanue: repdapun pacTeHU, KOJUICKITMYA HACEKOMBIX, Uydelia MTHIT |
3Bepeit, repOdapuu KyJIbTYypHBIX U TUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBI.

IMpakTuueckas padora «/3ydyeHue u onrucanne ypo03KOCUCTEMBD».

JlaGopaTopnasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX TOYBEHHBIX
YICHUCTOHOTHX B Pa3HBIX YKOCHCTEMAX).

IKCKYpcHs «DKCKypCHUsl B TUIUYHBIN OmoreorieHo3 (B ayOpaBy, Oepe3HSsiK,
€JIbHUK, Ha CYXOJOJIbHBIA WJIM TIOMMEHHBIH JIYyT, 03€p0, OOJIOTO)».

IKCKYpcHsl «IJKCKypCHsl B arposkocucteMmy (Ha Moje WM B TEITUYHOE
XO34MCTBO)».

Tema 10. buocdepa — riiodanbHas 3kocucTeMa

buochepa — obmemmanerapHas o0osiouka 3eMIIM, TNE€ CYIIECTBYET WU
CyllleCTBOBaJIa >kM3Hb. Pa3zBuTHe npeacraBieHuil o ouochepe B Tpyaax J. 3rocca.



Yyenune B. U. Bepranckoro o 6uochepe. O6mactu 6uochepst u e€ cocras. XKuboe
BEIIECTBO OHOchepsl U ero PyHKIIHH.

3aKOHOMEPHOCTH cymiecTBOBaHUs Onocdeprl. OcoOeHHOCTH OMOChEphl Kak
rio6anbHON 3KOCUCTeMBI. J[MHamMudeckoe paBHOBecue B Ouochepe. KpyroopoTsl
BEIIIECTB U OMOT€OXMMHUYECKUE IUKIIBI (YIiiepoja, a3oTa). PUTMUYHOCTh SIBIEHUN
B Omocdepe.

3oHansHOCTh Ouocdepnl. [lonsTne o Omome. OCHOBHBIE OWOMBI CYIIIH:
TYHJpa, XBOMHBIE JIi€Ca, CMEILIAHHbIE U ITUPOKOJINCTBEHHBIE JIECA, CTENH, CABAHHBI,
MyCThIHU, TPOIUYECKUE JIECA, BBICOKOTOPbA. KilnMat, paCTUTEIbHBIN U dKUBOTHBIN
MUp OMOMOB CYIIIH.

Crpyktypa 1 QYHKIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIIMAJIA U
onocdepHbIX PYHKIUI.

JlemoHcTpanuu

[Toptpetsi: B. 1. Bepuanckuii, 3. 3rocc.

Tabmuuel u cxembl: «['eocdhepnl 3emim», «Kpyropopot azora B IPUPOJIE»,
«KpyroBopoT yriepona B npuponae», «KpyroBopor kwuciopoga B Mpupoe»,
«KpyroBopoT Boabl B mpupozae», «OcHOBHbIE OMOMBI cymmn», «Kimmarnueckue
nosica 3emnn», «TyHapay, «Taira», «Cmemanueiii jgec», «IILIMpoKoIMCTBEHHBIN
nec», «Ctenby, «CaBanHay, «IlycTbiHsy, « TponUUecKkuii gec.

OO6opynoBaHue: repoapuu pacTEHUN pa3HbIX OMOMOB, KOJUICKIIUH KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:ka0OIaf cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX MPUYUHBL. Bo3aeicTBHE YeloBEKa Ha
ouocepy. 3arpszHeHHe BO3MyIIHOW cpeasl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHOM cpenbl. OxpanHa BOAHBIX pecypcoB. Pazpymienne mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTENbHBIA U KUBOTHBIM MHUp. OXxpaHa
pPaCTUTENLHOTO W >KMUBOTHOTO Mupa. OCHOBHBIE MPUHLMIBI OXPAHbl MPUPOJBI.
Kpacasie xkHuru. Ocob6o oxpansemble mpupoansie Ttepputopun (OOIIT).
boranudeckue cajibl ¥ 300J10THYECKUE TTAPKHU.

OCHOBHBIC TPHUHIUIIBI YCTONYMBOTO PA3BUTHUSl UYEJIOBEYECTBA U IMPUPOJBI.
PanvonansHO€ ~ MPUPOJONOJB30BAaHME M COXpAaHEHHE  OMOJIOTMYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJI00ABHBIX SKOJOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa U €T0 BEPOATHBIE TTOCIIEICTBUA.

Pa3Butne METOJIOB MOHUTOPUHTA Pa3BUTHUSI OMACHBIX TEXHOTEHHBIX
npouieccoB. CucmemHvle uccie0o8anus nepexooa K pecypcocbepezaroujeli u
KOHKYPEHmMOCnocobHotl anepeemuke. buonocuueckoe pasnoodpasue u 6uopecypchoi.
Hayuonanvnvlie ungopmayuonusvie cucmemvl, obecneuusaowue O00CMyn K
uHgopmayuu NnO COCMOAHUIO OMOENbHbIX 6U008 U 3Ikocucmem. OcHosbl



KoOpeadurumayuy IKOcucmem U Ccnocobo8 6opvovl ¢  OUONOBPENCOCHUIMU.
Pexoucmpykyus mopckux u nazemuvix 5KoCUCmeMm.

JleMoHCTpanun

Tabmuubl u  cxembl:  «3arpsisHeHHEe  atMocepb»,  «3arpsi3HEHHE
ruapocdepbl», «3arpsisHeHue 1mouBb», «llapHukoBbit  Addext», «Ocobo
OXpaHsieMbI€ MPUPOTHBIE TEPPUTOPUNY», «MOJEIN yIPABIIEMOTO MUPAY.
O6opynoBanue: ¢oTtorpaguu OXpaHSEMbIX PACTCHWNW W JKUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH pervoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTX HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHHS
OOy4YaronMMHUCsL TPOrpaMM CpelHero oOmero o0pa3oBaHUsA: JUYHOCTHBIE,
METANpPEIMETHBIE U MPEIMETHBIE.

B cTpykType NTMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOTPAMMBI IO OHMOJIOTHH
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
IPaKIAHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSATEIbHOCTH
U CAMOONpPEACNCHUIO0, Haluuyue Mmomusayuu K OOy4YEHUIO  OHOJIOTUH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUN JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCHb 00YUYAIOIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKaMH, MPUCYIIUMU CHUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpPAa8oOCO3HAHUA  DKOJIOTHUUECKOU
KYJBTYPBI, CHOCOOHOCMU CMA8umb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3ybTaThl OCBOCHUS MPOTPAMMBI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW U BOCMUTATEIBHOM JCSATEIBHOCTU B COOTBETCTBUU C
TPAAULMOHHBIMUA POCCUICKUMU COLMOKYJIbTYPHBIMU, HCTOPUUECKUMHU U TyXOBHO-
HPaBCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE IMpaBUJIaMU U HOPMaMHU
MOBEJICHUSI W CHOCOOCTBYIOT MpOIleCCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
CaMOpa3BUTHUSA, Pa3BUTHUS BHYTPEHHEW TMO3UIMU JIMYHOCTH, MATPUOTHU3MA H
YBOKEHUS K 3aKOHY W IMPABOIOPSAIKY, YEJIOBEKY TPyJa U CTaplIeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACJIEIUI0 U
TpaaullsIM MHOTOHAIlMOHAJILHOTO Hapojaa Poccuiickoit dexpepanyu, npupojae u
OKPYIKarOIIEH CpeLE.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JOJDKHBI OTPaXkaTh TOTOBHOCTH M CITOCOOHOCTH OOYYArOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUCHTAIlMW, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHM, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peaiv3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEIBHOUN JESITENLHOCTH, B TOM YHUCJIE B YaCTH:

1) rpa:knaHcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH IPAKIAHCKON MO3UILIMK 00YYaIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX TIpaB U OOSI3aHHOCTEH, YBa)KCHUE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH TPU CO3JAAHUU
y4eOHBIX MPOCKTOB, PEIICHWN y4EeOHBIX W MO3HABATEIBHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHHE YUYUTHIBATH B CBOUX ACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABaTEIbHBIX M UCCIENOBATEIbCKUX 3a7a4, YBAKUTEIBHOIO
OTHOILICEHHS K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKIEHUH CIOPHBIX BOIPOCOB
OHOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTAapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaXXEHHS K CBOEMY HapoJy, YYBCTBA OTBETCTBEHHOCTU IMEpE.
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM S3BIK U KYyJbTYpY,
MPOIILIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSTHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

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

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIyKeHHI0 M 3ammuTte OTedecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TyXOBHBIX IECHHOCTEW POCCUICKOT0 HAPOJa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUYUBOTO OYIyIIErO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH HAa OCHOBE
OCO3HAHHOI'O TMPUHATHS LIEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBHM C
TpaauuusMu HaposioB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIMOHATBLHOTO BO3/ICMCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJay4uns:

NOHMMAaHUE W peaju3alus 370pOBOTO U 0Oe3omacHoro oOpasza >KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryispHas Quandeckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBbIO;

NOHUMAHUE LEHHOCTH MPaBWI HHIMBHIYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN W HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOIICHHUS
aJIKOT0JI5, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HAaHHE LICHHOCTU MacTEPCTBa, TPYAOIIO0HE;

TOTOBHOCTh K AKTHUBHOH JESTEIIbHOCTU TEXHOJOTUYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTB;

UHTEpEC K pa3inyHbIM cepaM MpodeccnoHalbHON e TeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTMYECKOT0 BOCIIUTAHMSA

HKOJIOTHYECKU LEJIECO00pa3HOEe OTHOIICHHE K NPHUPOAE KaK HCTOYHHUKY
YKU3HU Ha 3eMJie, OCHOBE €€ CYILeCTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphbl: MPHUOOPETEHHE OIbITa
IUIAHUPOBAHMSI TIOCTYNKOB M OLEHKM MX BO3MOXKHBIX IOCIEICTBHMA IS
OKPY’KArOIIEN CPEIBI;

OCO3HaHHWE TJI00ATBHOTO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH NpoOJeM, CBA3AHHBIX C pPAlMOHAIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TPaBWJI  TMOBEACHHS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHHWE pPAaBHOBECHUS B JKOCHCTEMAX, OXpaHy BHJIOB,
aKOocucTeM, orochepsr);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYNKaOIIEH
IPUPOJTHON cpeie, YMEHHE MPOTHO3UPOBATH HEOJIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJIM4HME PA3BUTOIO HKOJIOTMYECKOTO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYHI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM W COLIMAJIbHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUUYECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JMaJore
KYJIbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIBCKOM KYJIBTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJJbMU U TIO3HAHUSI MUDA;

MOHMMAaHWE cheruduKd OHOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJikh B
bopMHUpPOBaHUU PAIMOHATIBFHOTO HAYYHOT'O MBINIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpYyXKarollleM MHUpPE KaK O €JUHCTBE MPHUPOJbI, YEIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! IPUPOAHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHuss HOBOTO YPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHUE TMEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEUECTBA, MOMCKA MyTeil BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypCcOB M (POPMHUPOBAHUIO HOBBIX CTaHIAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIINIEHUs  OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOH T'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPY U3y4YCHUH OUOJIOTHH,

MOHMMAHHUE CYLIHOCTU METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPa U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHMsS] Ha OCHOBE HAayuyHbIX (DaKTOB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAaHHUE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh UHIUBUAYAJIBHO U B TPYIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHHIO HOBBIX 3HAHWUW MO OWOJOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATbBI

MeTaHpeI[MCTHLIG PE3YJIbTAThl OCBOCHHA yqe6H0r0 ImpcamMeTa «bunonorus»
BKIIIOYAIOT: 3HAYUMBIC JJIA Q)OpMHpOBaHI/ISI MHUPOBO33PCHUA 06yIIaI-0HlI/IXC$I
MCKIUCHUIITIMHAPHBIC (MG}KHPGILMCTHLIG) 06[H€H3.y‘-IHBIC IMOHATHUA, OTPAXAKOIIHNC
OCIOCTHOCTD H&y‘lHOﬁ KapTHUHbI MHpa U CHeI_[I/I(bI/IKy MCTOOOB ITIO3HAHMA,
HCIIOJIB3YCMbBIX B CCTCCTBCHHLIX HayKax (BCH.[CCTBO, OHCPIrusi, sSABJICHUC, ITPOLCCC,
CHCTCMaA, Hay"IHI)II\/’I q)aKT, IIPpUHOUII, TUIIOTE3d, 3aKOHOMCPHOCTDb, 3aKOH, TCOpPHUA,
HCCICOAOBAHUC, H8,6J'IIOI[€HI/IC, HU3MCPCHHUC, OKCIICPUMCHT 151 I[pyme);
YHUBCPCAJILHBIC y‘-Ie6HBIC I[@IZCTBPIH (HO3HaBaTeJ'IBHBI€, KOMMYHHUKATUBHBIC,

PETYJISITUBHBIE), 00ecIreynBaroIne (dbopmupoBaHue (yHKLIHOHATBHOM
IPAMOTHOCTH W  COLUMAJIBHOM KOMIETEHUMH OOYyYalolUXCs; CIIOCOOHOCTh
oOyuarommxcs UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIUIUIMHAPHBIE,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpCAJIbHblE yueOHbIE JEHCTBUS B
ITO3HABATEIILHOM U COLMAJILHOM ITPAKTHUKE.

B pesynbrate wu3yueHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEero
oOpasoBaHust y oOyuwatomierocss OyayT cQOpPMHUpPOBaHbl IO3HABATEJIbHBIE
yHHUBEpCcaJbHble yueOHbIE JeMCTBYS, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pEryJIsITUBHBbIE YHHUBEpCAlbHbIE Y4YeOHbIE JIEUCTBUS, COBMECTHAs
NEeSATEIbHOCTbD.

MeTtanpenMeTHbIe PE3yJIbTaThl OCBOCHHSI MPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU MO03HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOATENbHO  (QOpMYyJNHpPOBaTh W aKTyaJlIM3upoBaTh  MpoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IMPU OCBOCHWHM 3HAHUM NPHUEMBI JIOTMYECKOTO MBIIUICHHS
(ananuza, cMHTE3a, CPaBHEHHUSI, KJIacCU(pUKaIU, 0000I1EeHUs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Uil 00bsICHEHUS! (DAaKTOB U SBJICHUM
KUBOU MPUPOBI;

CTPOUTH JIOTHYECKHE pPACCYKIAEHUs (MHIYyKTUBHbIEC, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOBI U 3aKIHOUCHMS;

IPUMEHATH CXEMHO-MO/IEJIbHBIE cpeacTBa AN IIPENCTaBJICHMS
CYLECTBEHHBIX CBSA3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMUYECKHX OOBEKTaX, a



TakK€  NPOTHUBOPEUMM  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jMYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3pabaTeiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HUMEIOIIUXCS
MaTepuaIbHBIX U HEMATepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITEITbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  pPEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH )KU3HEHHBIX IIPOOJIEM.

2) 0a30BBIE HCCJIEN0BATEIbCKHE JeliCTBHUSA:

BJIAJ€Th HABBIKAMH Y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 33]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0OB MO3HAHUS;

UCTIONBb30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HAHWs, €ro WHTEPIpEeTaluH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YIEOHBIX M COITMAIbHBIX TPOEKTOB;

(GbopMUpPOBATHh HAYUHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOW TEPMHUHOJIOTHEMH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NESITEIIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHbIE CBSI3M W aKTyaJlM3UpOBaTh 3ajauy,
BBIIBUTaTh TUINOTE3Y €€ pEelIeHUs, HaXOAUTb apryMEHThl ISl JOKa3aTesbCTBA
CBOMX YTBEp:)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATHh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LIEJICHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO 00JacTu
KU3ZHEICSATEIbHOCTH;

YMETbh MHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTe;

BBIIBUTATh HOBBIE HJIEW, TpeJUiaraTh OPUTHHANBHBIC TOIXOABI M PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTePHATUBHbBIC PELICHMUSL.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM nuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUS], KPUTUICCKU OIICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHUpPOBATh 3aMPOCHl U TMPUMEHSATH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI YUYEOHBIX
3ajiay;

NpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MpPEACTABICHUS
ounonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" JIpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKW W CUMBOJIBI, (HOPMYJIbI, abOpeBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMATHl  WHOOpMaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeCTBUSIMU:

1) o01enue:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCyXkaaemMoil TeMbl (YMEHHE 3a/J1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYKJIEHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTUX YYaCTHUKOB
JMasora Wik JUCKyCCUN);

pacro3HaBaTh HEBEpOAJIbHBIE CpEJCTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS JIPYTUX JIFOJEH, MPOSBIIATh YBAKUTEIHLHOES OTHOIIEHUE K COOCCEIHUKY
U B KOPPEKTHOU PopMme hopMyIupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHas J1esiTeJIbHOCTD:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIUBUAYaJIbHOU
paboThI IpH pelieHUH OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BEIOMPATh TEMATHKy W METOJbl COBMECTHBIX JECUCTBHI C y4ETOM OOIMNX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEJIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA MO €€ ITOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacmpenenarth pojid ¢ YY4ETOM MHEHHH Y4YacTHHKOB, OOCYXIaTh pPE3yJIbTaThl
COBMECTHOM paboThI;

OLICHUMBATh KAauye€CTBO CBOEr0 BKJAJa WU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIHii pe3yNIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularartb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATErMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHUE, ObITh HHUIIMATUBHBIM.

OBJafieHNe YHMBEPCAIbHBIMH PeryJsSTUBHBIMHU ACHCTBUSIMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTMYECKHE 3HAHUS [UIsl BBISIBICHHUA MNpoOJIeM U UX
pelIeHus B )KU3HEHHBIX U YUYCOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX AECHCTBHSX M MOCTYIIKax IO OTHOLIEHHIO K YKUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0IeMBbl, CTaBUTh U (HOPMYIHUPOBATH COOCTBEHHBIC 3a7a4l B 00pa30BaTEIbHOMN
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENIbHO COCTABJISITH IUJIAaH  pPELICHUS MpoOJieMbl €  YUYETOM
MMEIOIITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUI;

JaBaTh OLIEHKY HOBBIM CHUTYaIIHsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIUPOKON HPYyIAULMH B
pa3HbIX 00JaCTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJbTYPHBII YPOBEHD.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LIEIAM;

BJIAJETh HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JIEMUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB U
OCHOBaHUi, UCMOJIb30BaTh NPUEMBI peduieKCUM IJsl OIEHKH CUTyalllu, BBIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OILICHUBAThb PUCKM W CBOEBPEMEHHO IPUHUMATh PELICHHS 110 HX
CHIKEHHIO;



NPUHUMATh MOTHBBI W apryMEHThl APYrMX IpU AaHAINU3E€ pe3yJbTaTOB
NEeSATEIbHOCTH;

3) npuHsATHE ce0s U APYTrUX:

IPUHUMATH ce0sl, TOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI W apryMEHThl JPYIMX IpU AaHAJIU3€ pe3yJIbTaTOB
NEeSATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOrO YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHBIE pe3yJbTAaThl OCBOCHHUSI COJIEpXKaHUsSI Y4yeOHOro MpeaMera
«buonorus» Ha yrIyOJEHHOM YpPOBHE OpPHUEHTHUPOBaHbI Ha OO€CIeUYCHUE
npoduapHOrO  00yueHHs — oOydaronuxcss  Owojormu. OHHM  BKJIIOYAIOT:
cneruuyeckue s OMOJIOTMM Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOObI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMN U MPEOOpPa30BAHUIO 3HAHUM, BUABI ACATEIBHOCTU IO
MOJTYYECHUIO HOBBIX 3HAHUW W UX NMPUMEHEHUIO B PA3JIMYHBIX YU€OHBIX, a TaKXKE B
peaNbHbIX XWU3HEHHBIX cuTyauusx. l[IpenmeTHble pe3ynapTaThl MPEACTaBICHBI IO
rojiaM U3y4eHusl.

[IpeameTHBIe pe3ynbTaThl OCBOCHUS ydueOHOro mpeameta «buonorus» B 10
KJlacce NOKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOW KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroHAIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUYEHBIX B Pa3BUTHE
Oonosoruu;

BJIAJCHUE CHUCTEMOM OHOJIOrMYECKUMX 3HAHUM, KOTOpas  BKJIKOYAET:
OCHOBOITOJIATAONINE OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KHU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISAIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, MU3MEHUUBOCTh, POCT U Pa3BUTHE), OHMOJOTUYECKHUE TEOPUU
(xnetounas Teopus T. [lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas TeopHsl
HacnenctBeHHocTH T. Moprana), yuenus (H. WM. BaBumoBa — o 1meHTpax
MHOTOOOpa3usi Y  TMPOUCXOKICHUS  KYJIbTYPHBIX  PAcCTEHUM),  3aKOHBI
(emnHOOOpa3wsi MOTOMKOB TEPBOTO TMOKOJEHUS, PACIICIUICHUS, YUCTOTHI TaMer,
HE3aBUCUMOTO HacienoBanus [. MeHaenss, TOMOJIOTUYECKUX PSAIOB B
HacJIeACTBEHHON W3MEHUYUBOCTH H. . Basunoga), IIPUHIIUATIBI
(KOMILIEMEHTapHOCTH );

BJIaJICHUE OCHOBHBIMU METOJIaMH HAy4YHOTO MO3HAHMS, HUCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB (ONMHUCaHUE, H3MEpPEHHUE,
HaOJII0/ICHNUE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYUIECTBEHHBIC MPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U
IYKapUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, )KUBOTHBIX U YEJIOBEKa, CTPOCHUSI OPTaHOB M CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIUX B OpraHU3Max PACTEHUH, )KUBOTHBIX U YEJIOBEKAa, OMOJIOTMUECKUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAILCHUSI SHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepOTPOPHOro TUIIOB MUTAHUS, (OTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpHUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHA,
Pa3MHOXKEHHS,  HMHJIMBHUIYAJHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEHCTBHSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M UX
GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUIMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAaCTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
GYHKIUSAMHU, MEXAYy CHUCTEMaMH OPraHoB M MX (QYHKIMIMH, MEXIy >STanamu
oOMeHa BEIIEeCTB, dTallaMU KJIETOYHOTO IMKJIA U )KU3HEHHBIX IIMKJIOB OPTaHU3MOB,
TanaMu 3MOpPUOHAIBHOIO PAa3BUTHS, T€HOTHUIOM U (EHOTHIIOM, (DEHOTHUIIOM H
(dbakTopamu cpebl OOUTaHUS;

YMEHHE BbISBIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE WCIOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHTHI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX IPYyIII;

yMEHHE peniaTb OMOJIOTUYECKUE 3a]Ja4l, BBISBISATH NPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OMOJIOIrMUECKUMHU MTPOLIECCAaMU U SIBICHUSIMU, J1€1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHBIE M TpPaKTUYECKUe padoThl, COOMIOATH
npaBuia mpy paboTe ¢ yueOHBIM 1 J1a00paTOPHBIM 000PYA0BAHHUEM;

YMEHHE BBIIBUraTh TUIOTE3bl, MPOBEPATh HX SKCIEPUMEHTAIBHBIMU
cpencTBamMu, (GOpMyIUpys Ielb WUCCICIOBAHMS, aHAJIU3UPOBATH IOJYYCHHBIC
PE3yNBTATHI U JACNATh BBIBOJIBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
HKOJIOTUM U MEIUIIMHE, MPOBOJUMON Ha 0a3ze HIKOJIbHBIX HAay4HbBIX OOILECTB, U
nyOJIMYHO  TPEACTABIATH  MOJYYEHHBIE  pe3ylbTaThl Ha  YYEHHYECKHX
KOH(epeHusX;

YMEHHME OLICHWBATh JTUYECKHUE AaCIEKThl COBPEMEHHBIX HCCIIEIOBAaHUI B
obmactu  Ouonormd W MEAMIMHBI  (KJIOHMPOBaHHWE,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOEC M3MEHEHHWE T€HOMa U CO3/JaHHUE TPAHCTCHHBIX
OpraHUu3MOB);



YMEHHE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymied mpodecCuoHAITBHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAWIMHBI, OMOTEXHOJIOTHH, BETCPUHAPHUH,
CEJIbCKOTO XO3SMCTBA, MUIIEBON MPOMBINIJICHHOCTH, YTAyOJsaTh MO3HABATEILHBIN
WHTEpEC, HANIPaBJICHHBI HA OCO3HAHHBINA BBIOOP COOTBETCTBYIONIEH npodeccuu u
MPOJIOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3AlMSIX  CPEAHETrO
po(eCCHOHATEHOTO U BBICIIETO 00pa30BaHUAI.

[IpenMeTHbIE pe3yabTaThl OCBOEHUs ydueOHOro mpeameta «buonorus» B 11
K1acce NOJIKHBI OTPAKAaTh:

cOPMHPOBAHHOCTh 3HAHUW O MECT€ U pPOJM OHOJIOTMM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEIICHUH SKOJOTHYCCKUX
npoOyieM 4YenoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAIMOHAIBHOTO
MPUPOOTIOIH30BaHUS, U B (DOPMUPOBAHUH IIEHHOCTHOTO OTHOIICHUS K MPUPOJE,
OOIIECTBY, YEJIIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OHMOJIOTOB B
pa3BUTHE OMOJIOTHH;

YMEHUE BIIAJICTh CHUCTEMOW OHWOJOTMUYECKHX 3HAHWW, KOTOpas BKIIOYACT
OTIpEICICHUSI W TIOHUMaHWE CYIIHOCTH OCHOBOIIOJIATAIONMINX OHWOJIOTHIECKUX
TEPMUHOB M TOHATHM (BHI, IKOCHUCTeMa, Owocdepa), OMOIOTHYECKHUE TEOPUU
(aBomonionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOIMH), YICHHUS
(A. H. CeBepuoBa — 0 nyTsx 1 HanpasieHusx 3Bontonuu, B.M. BepHaackoro — o
ouocdepe), 3akoHbl (TreHeTudyeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma [O. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl JHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

yMEHHE  BJQJ€Th  OCHOBHBIMH  METOJAaMH  HAYYHOTO  TIO3HAHWUS,
UCITOJIb3yEMBbIMH B OMOJIOTHYCCKUX MCCIIEIOBAHUSX KUBBIX 00BEKTOB U SKOCHCTEM
(ommcanue, U3MEpeHue, HaOMIOJeHUE, SKCIEPUMEHT), CIOCOOaMHU BBHISBIICHHS M
OIICHKH aHTPOIIOTCHHBIX N3MEHEHU B IPUPO/IE;

YMEHUE BBIJICIATh CYIICCTBEHHBIC TPH3HAKH: BHJOB, OHOTEOIICHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIOMIETO, IBUXKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOTO ot0opa, AJIJIOTIaTPHYECKOTO " CUMITaTPUIECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIIUX CHJI SBOJIONUY HA TEHO(POH I TIOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Cpejie OOWTaHMs, YepeOBaHUS HAINPaBICHUN
ABOJTIOITUH, KPYTOBOPOTA BEIIECTB M TIOTOKA SHEPTHH B 3KOCHCTEMAX;

YyMEHUE YCTaHaBJIMBaTh B3aUMOCBA3M MEXIY TMpOIECCAaMU HBOJIIOIUH,
JIBIDKYIIAME CHJIAaMUA aHTPOIIOT€HE3a, KOMITIOHEHTAMHU PA3JIMYHBIX SKOCHUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISITh  OTJIMYWTEIBHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIOCOOJIEHHOCTh BHJIOB K cpelle OOUTaHMs, a0MOTUYECKUX M OMOTHUYECKHX



KOMITOHEHTOB ~ JKOCHCTEM, B3aWMOCBS3€ OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAaX CBOECH MECTHOCTH;

YyMEHHE WCIOJIb30BaTh COOTBETCTBYIONINE aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JJI JOKAa3aTeIbCTBa POJCTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTaHUS, €AMHCTBA
YEJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAaHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MPUPOJIBI M UETIOBEUYECTBA;

yMEHHUE peliaTb OMOJIOTUYECKUE 3aa4d, BBISABISTh TPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEIyEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M TIPOTHO3BI HA OCHOBAHUU TIOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M MIpPaKTUYECKUE padOThl, COOMIOATH
npaBuiia pu padboTe ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrtBamu, GOpMyIHpYs Iellb KCCIEIOBAaHUS, aHAJIU3UPOBATH IOJTYUYEHHBIC
pE3ynbTaThl U ACNIaTh BEIBOBL;

YMEHHE Yy4YacTBOBaTh B y4E€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
OKOJIOTUU W MEIWIIMHE, MPOBOJAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  TMOJYYEHHBIE  PE3yJbTaTbl HAa  YUYEHUYECKHX
KOH(epeHIusX;

yMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHUH JKU3HH, YEIOBEKa
U YEJIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIIOCO0aX MpeaoTBpaIeHUs
ri100aabHbIX M3MEHEHUH B Onocdepe;

yMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaylied mpodeccHoHaTbHON
JESATEeILHOCTH B 00JIACTU OMOJIOTUH, SKOJIOTUH, TPUPOIOTIOIH30BAHUS, MEIUIIUHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YIIIYOJIATh TIO3HABATENbHBI WHTEpPEC, HAIpaBJICHHBIA Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccmn U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEIHETO MPO(PECCHOHATLHOTO H
BBICIIIETO0 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ae/ioB U TeM (uudposrbie)
Ne o/ Kontpoabnbie  IIpakTHueckue
NPOrpaMMblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypes:
1 buonorns kak Hayka
2 JKuBble cucTeMBbl U UX U3yUYEHUE 2
3 buonorus knetku 0.5
4 XHUMHUYECKask OpraHu3anus KIETKN 10 1
5 Ctpoenue u GyHKIMH KIETKH 8 2
6 OOMeH BellecTB U peBpallleHue S3HEPTUU B 9 |
KJIETKE
7 Hacnencreennas nnpopmanus u 9 0.5
peanu3anys e€ B KIETKE
8 JKu3HeHHBIN MK KIETKH 6 1
9 Crpoenue u GyHKIUU OPraHU3MOB 17 1.5
10 Pa3sMHOXeHUE U pa3BUTHE OPraHU3MOB 8 1.5
1 ['enernka — Hayka O HacJIEACTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHUYHBOCTH 6 1
14 I'enernka uenoseka 3 0.5
15 Cenexkuusi OpraHu3MoB 4 1
16 BuotexHonorus u cuHTeTHYECKast OMOJIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITIPOTPAMME

102

13



11 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
No /i HaumeHoBaHue pa3jiejioB H TeM Konrponsmmie  Tpaxrmueckie (uudposbie)
NMPOrpaMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI pecypenI
| 3apoKeHUE U Pa3BUTHE 3BOJIIOLMOHHBIX 4
MPEJICTABICHUIA B OMOJIOTHI
2 Mukpo3BOIIOLHUS U €€ PE3YIbTaThI 14 2
3 Maxkpo3BOIIOLMS U €€ PE3YIbTAThI 6
4 [IpoucxoxaeHne u pa3BUTHE KU3HA HA 15 L5
3emie
5 [IpoucxoxaeHue yenoBeka — aHTPOIOreHe3 10 1
DKoJ0Tusl — HayKa O B3aMMOOTHOILIEHHUSAX
6 OpraHU3MOB U HaJJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpenoun
Opranusmsl 1 cpesja 0OuTaHUs 1.5
OKoJ0rus BUJOB U MOIYJISILUN 0.5
9 DKoJorust coo01EecTB. DKOIOTHYECKHE 12 0.5
CHCTEMBI
10 buocdepa — rimobanbpHas sxocucrema 6
11 YenoBek u OKpyxaromas cpeia 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







HOYPOYHOE IINTAHUPOBAHHUE

10 KVIACC
KosnunuyectBo yacos DJIEeKTPOHHbIE
Ne Hara nugposbie
n/n Tewa ypoka Bceero Kontpoabueie  Ilpaxriyeckue U3YYeHUS o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
| buonorus kak KOMIUIEKCHAsI HayKa U Kak |
4acTh COBPEMEHHOT'O O0IIeCTBa 05.09.2023
2 JKuBbIe cHCTEMBI U UX CBOWCTBA 1 05.09.2023
3 YpoBHEBast OpraHu3anus KUBbIX CHCTEM 1 08.09.2023
4 Wcropust OTKPBITUS U U3YUYEHUS! KIETKH. |
Knerounas reopus 12.09.2023
Metoasl MOJNEKYJISIPHON U KJIETOYHON
6uonoruu. [Ipaktuyeckas padora
5 «3ydyeHune MeTo10B KJIETOYHON OHOJIOTHH | 0.5
(xpomatorpadus, anexrpodopes, 12.09.2023
muddepeHmaIbHOe HeHTPpU(yTrupoBaHue,
ITLIP)»
6 XHUMHUYECKUH COCTAB KIETKH 1 15.09.2023
7 MuHepanpHble BELECTBA KIETKH, UX |
Ounonoruveckas poib 19.09.2023
Opranuyeckue BelecTBa KIeTKH — OEJKH.
8 JlaGopatopHas paborta «OOHapyx eHue 1 0.5 19.09.2003

OCJIKOB C IIOMOIIBIO KAYCCTBCHHBIX




peakuin

CgoiicTBa, K1accupuKanys U QyHKIUNA

ABWIKCHUS HUTOINIA3Mbl B PACTUTCIIBHBIX

? 0enKoB 22.09.2023
10 Opranuyeckue BeIecTBa KIETKH —
YTIIEBOJIbI 26.09.2023
1 Opranuyeckue BelecTBa KIeTKH —
JIUTIAIBI 26.09.2023
Hyxneunossie kucnorsl. JIHK u PHK.
12 JlaGopartopHas pabota «Mccnenosanue 0.5
HYKJIEMHOBBIX KHCJIOT, BBIJCIICHHBIX U3 29.09.2023
KJIETOK Pa3JIM4YHBIX OPraHU3MOB)
13 Crpoenne u pynkuuu ATO. Ipyrue
Hykieosunrpupocdarsr (HTD) 03.10.2023
CexBenuponanue JIHK. Metoapl
14 T€HOMUKH, TPAHCKPUIITOMUKHU
HPOTeOMH;(Hp P . 03.10.2023
15 Metoapl CTpYKTypHOM OHoOrnn 06.10.2023
16 Tunel knetok. [IpokapuoTndeckas kierka 10.10.2023
CTpoeHue PyKapuOTUYECKON KIIETKHU.
17 [TpakTuueckas pabota «M3yueHue cBONCTB 0.5
KerTquoﬁ Mele6paHm» ’ 10.10.2023
18 IToBepXHOCTHBIN anmnapar KJIeTKU
13.10.2023
OnHOMEMOpaHHBIE OPTAaHOUIBI KIICTKH.
19 [TpakTtuyeckas padora «3yueHnue 0.5




20

KIJIICTKax»

[TonyaBTOHOMHBIE OpraHOUIbI KJIETKH:
MUTOXOHJIpHH, TIacTubl. JlabopaTopHas
pabota «VccnenoBanue mia3Monnsa u
JIETUIa3MOJIN3a B PACTUTEIbHBIX KIETKAX)

0.5

21
22

23

HemeMOpaHHBIC OpraHOUIBI KIIETKH
CrpoeHre U GyHKIUH sipa
CpaBHUTENIbHAS XapaKTEPUCTHKA KIETOK
sykapuot. Jlaboparopnas pabota

«I/I3yquI/Ie CTPOCHHUA KIICTOK pa3IMIHbIX
OpPraHnu3mMoB»

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMILISALINS — JIBE
CTOPOHBI MeTaboan3Ma. THurbsr oOMeHa
BemecTB. JlabopaTopHas pabora
«/3yueHune KaTaIUTUYECKON aKTUBHOCTH
dbepMeHTOB (Ha IpUMepe aMUIIa3bl WK
KaTasas3bl)»

DepMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOro MeTabonu3Mma. JlabopaTopHas
pabota «M3yuyeHnue GpepMeHTaTUBHOT'O
pacIICIUIEHHs IIEPOKCHIa BOAOPOAA B
PaCTUTENBHBIX U )KUBOTHBIX KIETKAX»

benku-akTuBaTOphl U OEIKU-UHTHOUTOPHI

0.5

27
28

ABTOTpOGHBIN TUIT OOMEHAa BEIECTB

dorocunTes

29

XemocuHtes. Jlaboparopnas pabota
«CpaBHeHue nporieccoB (OTOCUHTE3A U
XEMOCHHTE32)

0.5




AHa3poOHBIC OpraHnu3Mbl. Bl
Opoxxenus. JlabopaTopHas paborta

30 1
«CpaBHEHHE MTPOIIECCOB OPOKEHUS U
JIBIXAHUSD)

31 AspoOHBIC OpraHU3MbI. DTarbl |
SHEPreTU4ecKoro ooMeHa
DOHeprusi MeMOpPaHHOTO TPaIUCHTA

32 npotoHoB. Cunrte3 AT®: pabora 1
npoToHHON AT®-cuHTa3bI

33 Peakuuu MatpuuHOro cUHTE3a 1

34 TpaHcKpuUIUs — MaTPUYHBIA CUHTE3 |
PHK

35 Tpancsius u e€ sTarnbl 1

36 KoaupoBanue amuHokucior. Ponb |
pubocom B OuocuHTe3e Oenka

37 Opranu3anys reHomMa y IpoKapuoT u |
JyKapHuoT

18 MounekyasipHble MEXaHU3MBbI SKCIIPECCUU |
TEHOB y 3YKapHOT
Bupycsl — BHekIIeTOUHbIE (HOPMBI KU3HH

39 u obnuraTHble napa3uthl. [IpakTuyeckas 1 0.5
pabota «Co3nanue MOJIe BUPYCa»

40 Bupychsie 3a60eBaHus yeoBeka, |
JKUBOTHBIX, PACTEHUH

41 HanorexHomornu B OMOJIOTMY U MEIUIIHHE 1

42 JKU3HEeHHBIN UK KIETKU 1

43 Marpuunsiii cuares JIHK 1

44 Xpomocomsl. JlabopaTtopHas pabora 1 0.5




((I/ISY‘ICHI/IC XPOMOCOM Ha IroTOBBIX

MHUKpOIpenapaTax»

45 Jlenenue KJI€TKH — MHUTO3
Tunel kneTok. KapuokuHes U IUTOKUHES.

46 JlaboparopHas pabota «HabmoaeHue 0.5
MUTO3a B KJIETKaX KOHYMKA KOpeIlIKa JIyKa
(Ha roTOBBIX MUKpOIIpenapaTax)»

47 Perynsuus KU3HEHHOTO LIMKJIA KIIETOK

48 OpranusM Kak eIMHOE 11eJ10€

49 Tkanu pacrenuii. Jlaboparopras padbora 0.5
«3y4yeHue TkaHel paCTCHUIN '
TkaHU )KMBOTHBIX U Y€JIOBEKA.

50 JlaboparopHnas pabota «M3y4yeHue Tkanen 0.5
YKUBOTHBIX)»
Opranel. CucTEMBI OPraHoOB.

51 JlaGopatopHas pabota «l3yueHue opraHos 0.5
I[BETKOBOT'O PAaCTEHUS»

52 Ormopa Tena opraHu3MoOB

53 JIBuKeHMEe OpraHu3MoOB

54 [Intanue oprann3zMoB

55 [TuTanue MO3BOHOYHBIX )KUBOTHBIX.
[TumeBapuTenbHas cucTeMa yeaoBeKa

56 JIpIxaHne opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U
yeJioBeKa

58 TpaHcIOpT BEIIECTB y OPraHU3MOB

59 KpoBeHocHas crcteMa mo3BOHOYHBIX




JKHBOTHBIX U YCJIOBCKA

60 Boinenenue y opranusmMos

61 3anmTa y OpraHu3MoB

62 NmMmmyHHas cucTema yenoBeka

63 PaznpaxxumocTs u perymnsuus y
OpraHU3MOB

64 ['yMopanbHast perymisius 1 SHIOKpUHHAs
CUCTEMa KUBOTHBIX U YEJIOBEKa

65 @®opMbl pa3MHOKEHUS OPTraHU3MOB

66 [TonoBoe pa3zMHOXKEHUE

67 Meiio3
["amerorenes. OO6pa3oBaHue U pa3BUTHE

68 NOJIOBBIX KJIeTOK. JlabopaTopHas padora 0.5
«/3yueHue cTpoeHus MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpenapaTax»

69 NuauBuayanbHOE pa3BUTHE OPraHU3MOB
— OHTOTEHE3

70 3akiaaka OpraHoB U TKaHEH U3
3apOJIBIIIEBbIX JTUCTKOB
PocTt u pa3zButne XUBOTHBIX.

71 JlabopaTtopHast pabota «BrisiBieHne 0.5
MPU3HAKOB CXO/ICTBA 3apObIIIeH
MO3BOHOYHBIX JKHBOTHBIX)
Pa3zMHOXeHUE U pa3BUTHE PACTEHU.

72 JlaGopaTtopHnast pabota «CTpoeHue opraHoB 0.5
Pa3MHOXKEHHUS BBICIIUX PACTCHUI

7 Hcropust cTaHOBIEHUS U PA3BUTHUS

TCHCTUKHU KaK HAayKH




OCHOBHBIC TIOHATHS U CHMBOJIBI TSHETHKH.

74 JlaboparopHas pabota «JIpo3oduiia kak 1 0.5
00BEKT TEHETUYECKUX UCCIIEIOBaHUID)
3aKOHOMEPHOCTH Hacle10BaHUs
IpU3HaKoB. MoHOrHOpuaHOE

75 ckpemuBanue. [Ipakrudeckas padbora 1 0.5
"HN3yueHue pe3yabTaToB MOHOTHOPUHOTO
CKpELIMBaHUA y Jp030Quis"

76 [{uTonoruyeckre OCHOBBI |
MOHOTUOPHUAHOTO CKpPEIUBAaHUS

77 AHanu3upyolee CKpeluuBaHue. |
Henosnnoe nomMmuHupoBanue
JluruOpuHoe cKpeniuBaHue.

3 [IpakTuueckas padora «3yuenue | 0.5
pe3ybTaToOB AUTHOPUIHOTO CKPEIIUBAHUS '
y 1p030(HIIBD

79 [{uTonoruyeckre OCHOBBI AUTHOPHUIHOTO |
CKpEIIMBaHUS

80 CuenneHHoe Hacle0BaHNE IPU3HAKOB 1

81 XpOMOCOMHasi TEOPHS HACTIECTBEHHOCTH 1

82 I'enernka nomna 1

83 ['eHOTHIT KaK LETTOCTHASI CHCTEMA 1

24 I'eneTnueckuii KOHTPOJIb pa3BUTHUS |
pacTeHUH, )KMBOTHBIX U UEJIOBEKA

25 W3meHunBOCTh NpHU3HAKOB. Buabl 1
U3MEHYUBOCTH

86 MonuduxaonHas U3MEHYUBOCTh 1

87 BapuauyvoHHbIN psia U BapUallMOHHAs 1 0.5




kpuBas. JJaboparopHas pabota
«HccnenoBaHue 3aKOHOMEPHOCTEN
MOIM(DUKAITMOHHOW U3MEHUYUBOCTH.
ITocTpoeHne BapuallMOHHOTO psifa U
BApUALIMOHHON KPUBOI»

88

&9

90

I'eHOTHIIMUECKAs N3BMEHYUBOCTD.
KomMOunaruBHas N3MECHYHNBOCTD

MyTtanunoHHas U3MEHYUBOCTD.
[TpakTrueckas pabota «MyTtauuu y
Jpo30¢ bl (Ha TOTOBBIX
MHKpOIIpernaparax)»

3aKOHOMEPHOCTH MYTAl[HIOHHOTO
npolecca. DNMUIreHeTUKa U STUTeHOMUKA

0.5

91

92

I'enernka yenoseka. [IpakTuueckas pabora
«CocraBiieHUe U aHATIN3 POIOCIOBHOI

MeToasl METUITMHCKON T€HETUKH

0.5

93

3HaueHne MeIUIINHCKON M€ HETUKU B
MPEAOTBPALIEHUH U JICUCHUHT
reHETHYECKUX 3a00JIEBAHUN YeTIOBEKA

94

OCHOBHBIE ITOHSITUI CCJICKIINU.
JlabopaTtopHast pabora «M3yuenue copToB
KYJIbTYPHBIX PACTEHUN U MOPOJ TOMAIITHUX
JKUBOTHBIX»

0.5

95

96

Metoapl CeIeKIIMOHHON pabOTHI.
JlaGopaTtopHast pabota «M3yuenne MeTo10B
CEJIEKI[UU PACTECHUIN»

JlocTnkeHus ceneKkunn pacTeHu 1
#KUBOTHBIX. [IpakTnueckas pabora

0.5




«ITpuBHBKa pacTeHuU»

CoxpaHeHue, U3y4eHHe U UCI0JIb30BaHNE

97 1
TEHETUYECKUX PECYPCOB
buoTexHonorus kak Hayka U 0Tpacib

98 npousBocTBa. [IpakTuyeckas padora 1 0.5
«3yuenune 00bEKTOB OMOTEXHOIOTHUI

99 OCHOBHbBIE HAaIIPABJICHHUS] CUHTETUYECKOM |
Oouosioruun

100 XpoMOCOMHas M TeHHasl UH)XKEHEPUs 1

101 MeaunuHCcKue OMOTEXHOJIOTHI 1

102 Pesepaublit ypok. [ToBTOpenue, |
0000111eHIEe, cHUCTEMAaTH3AIUS 3HAHUI

OBUIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME




11 KJIACC

KosaunuyectBo yacos DJIEeKTPOHHbIE
Ne ara ugposbie
/i Tema ypoka Beero Konrpoabnsie IIpakTHyeckue fl[3yqennﬂ sﬁlil;l;OBaTeJILHble
padoThbI padoThI pecypesI
1 OpomtonmonHas teopus Y. lapsuna 1
) JIBMDKYIIIME CUIIBI BOJIFOLIMU BUIOB 110 Y. |
Hapsuny
3 bopn0a 3a cyniecTBOBaHUE, €CTECTBEHHBIN 1
U UCKYCCTBEHHBIH 0TOOp
4 DopMUPOBAHUE CUHTETUYECKON TEOPUH |
IBOJIIOLIMU
5 OTarnsl 3BOJIIOLIMOHHOTO ITpolecca: |
MHUKPO3BOJIIOLUSA U MaKPOIBOJIIOLIHS
6 [Tonmynsius — sneMeHTapHas €IMHULIA |
IBOJIIOLIMH
3aKOH reHeTHYecKoro paBHoBecus JIx.
7 Xapau, B. BaiinOepra. JlabopaTopHas | 0.5
pabota «BbIsBIeHIE U3MEHYMBOCTH Y '
0cobeil 0IHOTO BUa»
8 DneMeHTapHbIe (PaKTOPHI IBOFOIIUN 1
9 OS¢ ekt ocnoBarenst. dpdexr !
OyTBUIOYHOTO TOPJIBIIIKA
10 Murpanuu. M3omsmum nomyasuui: 1
reorpaduyeckasi, OnoJorudecKas
1 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMINN |

(bakxTop 3BONIIOLIUU




12

13

14

15

[TonoBoii oTO60Op

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIFOIIHH.
JlaGopaTopHas paborta «3yueHue
apoMop(}030B ¥ UIAMOATATITAIIHN Y
pacTeHUi U )KUBOTHBIX)

[Tpumepbl pUCTIOCOOICHHH Y OPTraHU3MOB:

MopdoJiorudeckue, GU3noIOrnIecKue,
OMOXMMUYECKHUE, TOBEICHYCCKHUE.
Jlaboparophnas padora «IIpucnocobiaeHus
OpPTraHU3MOB U UX OTHOCUTEIIbHAS
11eIeCO00Pa3HOCTh)»

Bupn, ero kpurepuu u CTpyKTypa.

Jlaboparopnas pabota «CpaBHEHUE BHI0B
110 MOP(OJIOTHYECKOMY KPUTEPHIO»

0.5

0.5

0.5

16

17

18

CrpykTypa BH1a
Bunoobpa3oBanue kak pe3ysibTaT
MHUKPO3BOJIOLUU

CBs3b MUKPO3BOJIFOIHUU U SITUACMHUOJIOTUN

19

20

21

Makpossosntonus. [TaneonTonornueckue
MCTOABI U3YYCHHA 3BOJIFOIUN

buoreorpaguieckue MeToAbl U3yUECHUS
HBOJIIOLUH
DOMOpPHOIOrHYECKHEe U CPaBHUTEIBHO-

MOp(I)OJ'IOFI/I‘-ICCKI/IC MCTOAbI U3YUYCHHUA
9BOJJIOINH

22

MonekyIapHO-TeHETUYECKHUE,
OMOXMMHUYECKHE U MATEMAaTHIECKUE




MCTOABI U3YUYCHH 3BOJIFOITUN

23 OO1m11e 3aKOHOMEPHOCTH HBOJIOIIH
24 AnantuBHas paauauus. HepaBHOMepHOCTh
TEMIIOB 3BOJIIOLIUU
)5 Hayunble runoressl IpoOMCX0KICHUS
YKU3HU Ha 3emie
26 JloHayuHbIe NIPEACTABIEHUS O 3aPOKICHUU
KU3HU
7 OcHOBHBIE 3TaIlbl HEOPraHUYECKON
3BOJIIOLIMU
28 ['unoTe3sl 3apoKICHUS KUZHU
Hctopus 3emin 1 METO/IbI €€ H3yUYeHHUS.
79 Jlaboparopuas pabora «/3ydenne u
OIMCaHHE UCKOIMAEMBIX OCTATKOB JIPEBHHUX 0.5
OpPraHU3MOB»
30 HauanbHele 3Tars! opraHndeckon
3BOJIIOLIMU
31 OBOMIOIUS DYKApUOT
OCHOBHBIE 3TaIlbl BOITIOLUU
1 pacturensHoro mupa. [Ipaktuyeckas
pabora «3yueHue ocobeHHOCTEM 0.5
CTPOCHHS PACTCHHI Pa3HBIX OTIEIIOB
13 OCHOBHBIE 3TaITbI YBOJIOIIH KHBOTHOTO
MUpa
DBOIOIUS )KUBOTHBIX. [IpakTuueckas
34 pabora «3yyenne ocoOeHHOCTEH 0.5
CTPOCHHMS ITO3BOHOYHBIX )KHBOTHBIX)
35 Pa3BuTHe )u3HM Ha 3eMIIe 110 3paM U




nepuoaam

MaccoBbie BbIMUPAHUA — 3KOJOT'MYCCKUC

36 KPHU3HCHI MPOILIOTO

37 CoBpeMEHHBIH 3KOJOTUYECKUI KPU3HC, Er0
0COOEHHOCTH

18 CoBpeMeHHas cucTeMa OpraHu4eckoro
MPOLLIOTO

39 OCHOBHBIE CHCTEMaTUYECKUE IPYIIIIBI
OpraHHU3MOB

40 AHTpONOJIOTHSI — HayKa O YEJIOBEKE

41 Pa3BuTHe npencraBieHuii o
MIPOUCXOXKICHUN YeIIOBEKa
Mecto yenoBeka B cucTemMe
opranudeckoro mupa. JlaboparopHas

42 pabota «M3yueHue ocooeHHOCTEH 0.5
CTPOEHMSI CKEJIETA YEJI0BEKA, CBSI3aHHBIX C
MPSAMOXOXKICHUEM

43 JIBrKyIMe CHIIbl aHTPOIIOTEHE3a

m CooTHolleHrne ONOIOTHYECKUX U
COLIMAJIBHBIX (PAKTOPOB B aHTPOIOreHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [TaneoreneTrka u MajJeoOreHOMHUKA

47 OBOIOIUS COBPEMEHHOTO YEJIOBEKA
UYenoseueckue packl. [IpakTnyeckas

48 pabota «3yueHue 3KOJTOrHIECKUX 0.5
aJanTaluil 4eJIoBeKay

49 MexaucuuninHapHble METO/Ibl

AHTPOIIOJIOTUHN




50 3apoKICHUE U Pa3BUTHE FKOJIOTUHU 1
Metonst skonorun. JlabopaTtopHas pabora

51 «3yueHne MeTo0B IKOJIOTHUECKUX 1 0.5
HUCCIIEIOBAHUIN

5 3HaueHne YKOIOTNYESCKUX 3HAHUN JII !
4eJloBeKa

53 Dxonorudeckue GakTopbl 1
Abuotnueckue akropsl. CBeT Kak

54 skonoruueckuii pakrop. JlaboparopHas | 0.5
pabota «BolsiBneHne npucrnocodaeHui '
OpPraHU3MOB K BIUSIHUIO CBETa»
Abunornyeckue pakropsl. Temmneparypa
KaK 3KOJIOTHIECCKHUH (akTop.

55 JlaboparopHnast pabota «BrlsBiieHHE 1 0.5
MPUCTIOCOOICHHI OPTaHU3MOB K BIUSHHUIO
TEeMIIEPATyPb»
Abunotnyeckue gpakropbl. BiaxHoCTh Kak

56 sKojornueckuit pakrop. JlabopatopHas | 0.5
paboTta « AHaTOMHYECKHE OCOOCHHOCTH '
pacTeHHii U3 pa3HbIX MECT OOUTAHUSD)

57 Cpensl 06uTaHUSI OPraHU3MOB 1

58 buonoruueckne puTMsl 1

59 XKuzHeHnnble pOpMBI OPraHU3MOB 1

60 buotnueckue hakropsl 1
3HaueHne OMOTUYECKUX B3aUMOIEHCTBUI

61 JUIS CYILIECTBOBAHUS OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTHYECKHE XapaKTePUCTUKU 1




MOIyJIsInu

OcHOBHBIC TOKA3aTeIU NOmyJIAoruu:

63 YHCIIEHHOCTD, IUIOTHOCTh, BO3PAaCTHAs U
MI0JIOBAsi CTPYKTypa
OcCHOBHBIE TIOKA3aTEIN TMOIYJISIIIHH:

64 POX1a€MOCTh, TPUPOCT, TEMI POCTA,
CMEPTHOCTh, MUTPAIIAN

65 DKojorudeckasi CTpyKTypa MomyJisiuu

66 JluHaMuKa MOMYJIALUU U €€ Perysaius

67 KpuBbIie pocTa YMCIEHHOCTH TIOYJISIIIHH.
KpuBbie BBDKUBaHUS
DKoJoru4eckasi HUIa BU/A.

68 Jlaboparophnas padora «IIpucnocobiaeHus 0.5
CEMsIH PaCTeHHI K pacCEeIICHUIO»

69 Bua kak cucrema nomynsiuit

70 3aKOHOMEPHOCTH TOBEJICHUS M MATPAIIAIN
KUBOTHBIX

71 Coo0111ecTBO OpraH3MOB — OHOIICHO3

72 DKocucTema Kak OTKpbITasi cucreMa

73 KpyroBopoT BemiecTB ¥ MOTOK YHEPTUH B
IKOCUCTEME

74 OcHOBHBIE TTOKa3aTeNIN IKOCHCTEMBI

75 DKOJIOTHYECKUE MTUPAMUIbI

76 N3meHneHus coo0I1ecTB — CYKIIECCUH

77 [IpupoHbIE 3KOCUCTEMBI. DKOCUCTEMBI
03ep U peK. DKOCHCTEMBI MOPEH U OKEaHOB

78 [IpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI




TYHJIp, JIECOB, CTENEH, MyCTHIHB

79 AHTpPONOT€HHBIE IKOCUCTEMBI

20 VYpb6oskocucremsl. [IpakTrueckas padboTta 0.5
«M3ydenue u onrcanue ypooIKOCUCTEMBD» '
3aKOHOMEPHOCTH (HOPMUPOBAHMS

81 OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B
HKOCHUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

2 pa3HbIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, MOMYJISIIHOHHOM U
KOCUCTEMHOM YPOBHSX

23 buocdepa — obmieruranerapHast 060109Ka
3emin

84 Yuenue B. . Bepnanckoro o 6uochepe

35 3aKOHOMEPHOCTH CYLIECTBOBAHHUS
o6uochepsl

26 KpyroBopots! BemecTs u
OMOreOXMMHYECKHUE [IUKIIbI

37 3oHanbHOCTH OHochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcToluuBocTh Ouocdepsl

89 DKOJIOTUYECKUE KPU3ZHUCHI U UX TPUINHBI

90 BosneiicTBue uenoBeka Ha 6nochepy

o1 AHTpPOIIOT€HHOE BO3JIEHCTBUE HA
PacCTUTENBHBIN U )KUBOTHBIN MU

92 Oxpana npupozsl

93 OcCHOBHbIE MPUHILHUIIBI YCTOHYUBOTO




Pa3BUTHA YCTIOBEUYCCTBA U ITPUPOIAbL

PanronansHoe npupoa0Ionb30BaHue U

94 COXpaHEHHE OHOJIOTHYECKOro 1
pasHooOpa3us 3emiu

95 Q§06meHHe 110 TeMe « MUKpO3BOJIIOLUS U |
e€ pe3yIbTaTh»

96 O600menue mo reme «MaKkpOdIBOIIOIUS U |
e€ pe3yIbTaTh»

97 Oo6o06menue no Teme «IIpoucxoxaeHue u !
pa3BUTHE KHU3HH Ha 3eMIIe»

08 O6o6menne no Teme «IIpoucxoxaenne |
YeJI0BEeKa — aHTPOTIOTCHE3)»

99 O0o0mIeHne 0 TeMe «DKOJIOTHSI — HayKa O 1
B3aMMOOTHOIICHUSX OPTaHU3MOB)

100 O6o006menne no Teme «OpraHu3Msl U cpena !
oOUTaHUS

101 O606meH1/ie 10 TeMe «DKOJIOTUS BUIOB U |
TIOTTYJISTITU I

102 O6o006menue no Teme «brocdepa — !
rio0anbHasi 3KOCUCTEMAY

OBUIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME







YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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