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MOSACHUTEJIbBHASA 3AIINCKA

[Tporpamma mo yueOHOMYy mpenmety "buonorusa" (manee - OHOJOTHS) Ha
ypOBHE cpenHero ooduero oOpa3oBaHHs pa3paboTaHa Ha ocHoBe denepanbHOro
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccutickoit deaeparuny,
OdI'OC COO, Konnenuuu mnpenojaBaHusi ydyeOHoro mpenmera «buosiorus» u
OCHOBHBIX MOJIOKEHUI (perepanbHoil paboueil mporpaMmMbl BOCIIUTAHHUS.

VYyeOubiii npeametr «buonorus» yriayO0iaéHHoro ypoBHA uzydenus (10-11
KJIACChl) SIBISIETCSI OJTHUM W3 KOMIIOHEHTOB MpeaMeTHon obmactu «EctecTBeHHO-
HayuHble mipeaMmeTsl». CormacHo mnonoxeHusM DPIOC COO mnpodunbHbIC
yueOHbIE MPEIMEThI, U3ydyaeMble Ha YriayOJE€HHOM YPOBHE, SIBJISIOTCS CIIOCOOOM
muddepennmanin  oOydeHUsT Ha YpOBHE CpeAHero ooOiiero oOpa3oBaHUs U
IpU3BaHbl OOECIEUNUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CpEeIHUM
o0ImuM, cpeaHUM TTPodeCCHOHAIILHBIM 1 BBICIITUM 00pa3oBaHueM. B To ke Bpems
KOKIBIM M3 3TUX Y4eOHBIX MPEJAMETOB JOJDKEH ObITh OpHEHTHPOBAH Ha
IPUOPUTETHOE pelieHue 00pa30BaTEIbHBIX, BOCHUTATENbHBIX M Pa3BUBAIOIIMX
3a/a4y, CBS3aHHBIX C NpodopueHTanuendn oO0yYaromuxcsi U CTUMYJIHPOBAHUEM
WHTEpeca K KOHKPETHOW 00JIaCTM HAyYHOTO 3HAHUS, CBA3aHHOTO C OHMOJIOTHEH,
METUIIUHOM, SKOJIOTUEH, TICUXOJIOTUEH, CITOPTOM UJIH BOCHHBIM JICJTIOM.

[Iporpamma mo ydebnomy mpeamety "buonmorus" naér mpeacrtaBieHHE O
Helau M 3ajadax M3ydeHuss yueOHoro mpenmera «buosnorus» Ha yriyOon€HHOM
YPOBHE, ONpeeIsieT o0s3aTebHOe (MHBApUAHTHOE) IPEAMETHOE COACPKaHUE, E€ro
CTPYKTYPUPOBAaHHME IO pas3AeliaM M TeMaM, paclpeiesieHHue I0 Kjaccam,
PEKOMEHIYyeT TMOCIEeI0BaTeIbHOCTh HM3yUeHHUs yd4eOHOro marepuajna ¢ yd€ToM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€d, JIOTMKH Y4YeOHOro mpolecca,
BO3pPAaCTHBIX OCOOEHHOCTel oOyuaromuxcsi. B mnporpamme mno Ouojoruu
peayM30BaH MPUHLKI NPEEMCTBEHHOCTH C HU3y4YeHUEM OHOJIOTMM Ha YpPOBHE
OCHOBHOTO  o0miero oOpa3oBaHusi, Oyaromaps 4YeMy IPOCMATpPUBACTCS
HAMpPaBJICHHOCTh HA  MOCJEAYIOIIEe pPa3BUTHE  OMOJOTUYECKUX  3HAHUMH,
OPUEHTUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTMYECKOT0 MBIIUICHUS, TPEACTaBICHU O 3J0pOBOM 00pa3ze >KHM3HU, Ha
BOCIUTaHUE OEpPEKHOr0 OTHOIICHUS K OKpyXaroliel mnpupoaHoi cpene. B
nporpaMme 1o OHMOJOTMM TaKK€ IOKAa3aHbl BO3MOXXHOCTH YYEOHOIro IMpeamera
«buomorusiy B peamusanuu  TpedoBanui PI'OC COO k mIaHUPYEMBIM
JUYHOCTHBIM, METANpeAMETHbIM M MPEAMETHBIM pe3yJibTaTaM OO0ydeHUs U B
(GOpMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIbHOW  JI€ATEIbHOCTH
OoOy4arommxcsi MO0 OCBOCHUIO COJEpKaHUs OWOJIOTHYEecKOro oOpa3oBaHUsI Ha
YPOBHE CpPEAHETO 00IIero 00pa3oBaHMs.

VYuebnniii npeamer «buonorus» Ha ypoBHE cpeaHero obmiero oopasoBaHuUs
3aBepliaeT OMOJIOTMYecKoe 00pa3oBaHME B IIKOJIE MW OpPUEHTHUPOBAH Ha



pacuiMpeHre W yriyOJeHue 3HaHUW O00yYarollUXCs O >KMBOM MpPUPOJE, OCHOBAaX
MOJIEKYJIIDHOM W KJIETOYHOW OHMOJOrMu, 3MOPHOJOTHMH M OHOJIOTMHM pPA3BUTHA,
I€HETUKHU, CEJIEKIINH, OMOTEXHOJIOT U, SBOJIIOLIMOHHOTO YUEHHUS U IKOJIOTHH.

N3yuenue yueOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpPOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIMUXCA K MOCIEAYIOIIEMY MOJYyYEHHUIO
Ouosioruyeckoro  oOpa3oBaHusi B By3aX M OpraHM3alMsX  CpPEIHEro
npodeccruoHanbHOro oopa3zoBanus. OCHOBY €ro COAEpX aHUs COCTABIISIET CUCTEMA
OMOJIOTMYECKUX  3HAHUM, TMOJYYEHHBIX HpPU HU3YYEHUU  OOy4YarOIIMMHCS
COOTBETCTBYIOIIUX CHUCTEMATUYECKUX Pa3AesioB OMOJOTMU HAa YPOBHE OCHOBHOTO
obmrero oopazoBanusi, B 10—11 kimaccax 3TH 3HaHUSA TOJy4yarOT pa3BuTue. Tak,
pacuiMpeHbl U YriayOJjeHbl OMOJOTMYECKUE 3HAHUS O PACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusix, OpraHM3ME 4YeJOBeKa, OOLIUX 3aKOHOMEPHOCTSX KU3HH,
JIOTIOJIHUTEIBHO BKIIFOUEHBI OMOJIOTHYECKUE CBEICHUS TPUKIIATHOTO U TOMCKOBOTO
XapakTepa, KOTOpble MOXKHO HCIIOJIb30BaTh KAK OPUEHTHUPHI ISl TOCIETYIOIIETO
BbIOOpa mpodeccur. Bo3mMokHA Takyke MHTErparusi OHOJOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSAMHM, MOJYYEHHBIMU OOYYaIOIIUMHUCS NPU H3YYECHHH
bu3uKku, XuMun, reorpadud 1 MaTEMATHKH.

CrtpykTypa mporpamMmbl 1o y4yeObHomy mpeamery "buomorus" otpaxaet
CUCTEMHO-YPOBHEBBI U 3BOJIOLMUOHHBIN MOAXOABI K HU3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTePHbIE ISl AKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alMH, IBOJIIOIIMM OPraHUYECKOTO MHUpa Ha 3emJie,
COXpaHEHUs OMOJIOTMYECKOro pa3HooOpa3us IuiaHeTsl. Tak, B 10 kiacce
U3y4alOTCsl OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OuoIOruu, sMOpUOJIOTHH U
OMOJIOTUN PA3BUTHUS, TEHETUKU U CEJICKIUU, OMOTEXHOJOTUU U CUHTETHYECKOU
OMOJIOTUH, AKTyalU3UPYIOTCS 3HAaHMS OO0ydarluxcs Mo OOTaHUKE, 300J0THUH,
aHatomMuu, (usnosnoruu uenoBeka. B 11 kmacce wu3yyaroTcs 3BOJIOLMOHHOE
y4eHHE, OCHOBBI KOJIOTHH U y4YeHHue o0 Ouocdepe.

VYuebuniii mnpeamer  «buonorus»  mpu3BaH  00€CNEUUTh  OCBOEHHUE
00y4aronIMMUCs: OMOJIOTUYECKUX TEOPUH U 3aKOHOB, M€, TPUHIIMIIOB U MPABUJI,
JIEXKAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KAPTUHBI MUPA, 3HAHUM O
CTPOEHUHU, MHOToo0pa3uM M OCOOCHHOCTAX KIIETKH, OpraHu3Ma, IMOIyJISIuH,
OHMOLIEHO3a, SKOCUCTEMBI, O BBLAAIOUIUXCS HAYYHBIX JTOCTHKEHUSAX, COBPEMEHHBIX
WCCJICIOBAaHMUSIX B OMOJIOTHY, MPUKIIAHBIX aCTIEKTaX OMOJIOTHMYeCKUX 3HaHui. J[is
pa3BUTHS U TOAJEPKAHUS HMHTEepeca OO0ydarluxca K OHOJOTHUM Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOIO MaTepuaja B COAEP>KaHUU MPOTPAMMBbI
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJICHHS U Pa3BUTHUSA
TOM WM WHOW 00yiacTh OWOJIOTHH, BKJIAJOM OTEUECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PEIICHNE BAKHEUITUX OUOJIOTHYECKUX U IKOJIOTUYECKHUX MTPOOJIEM.



Lenp n3ydenus yueOHoro npeamera «buonorus» Ha yriyOIEéHHOM ypOBHE —
OBNIAZICHHE  OOYyYalOUIMMHCS  3HAHUSAMH O  CTPYKTYpHO-(QYHKIIMOHAIHHOU
OpraHM3allud JKUBBIX CHCTEM pa3HOr0 paHra MW NOpUOOpeTeHHuEe YMEHUMU
WCIIOJIb30BaTh ATU 3HaHUS B (POPMHUPOBAHUM MHTEpeca K OMpeneneéHHol 00iacTu
npo(ecCHOHaNbHON JIeATETbHOCTH, CBSI3aHHOM C OuWoJIOrHeil, Wiau K BBIOOpPY
y4eOHOTr0 3aBeCHUS JJIsl TPOIOKEHUST OMOIOTHYECKOT0 00pa3oBaHus.

Jloctmkenne 1enu u3ydeHus ydeOHoro mpeamera «buomorwms» Ha
yTrayO0nEHHOM YPOBHE 00€CTIEUYMBACTCS PEIICHUEM CIEIYIONINX 3aa4:

OCBOEHHUE 00YYarOIIMMHUCA CUCTEMbI OMOJIOTMYECKUX 3HAHUMN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIHIX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
MpaBHUJIaX, COCTABIISIFOIINX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MHUPa; O
CTPOEHUHU, MHOT000pa3uu U OCOOCHHOCTSX OWMOJIOTHYECKUX CHCTEM (KJICTKA,
OpraHu3M, MOMYJIALHNS, BII, OMOTEOIIeH03, Onocdepa); O BHIAAIOITUXCS OTKPBITUSIX
Y COBPEMEHHBIX MCCJIE/IOBAHUAX B OMOJIOTHH;

O3HAKOMJIEHHE OOYYalolIMXCs C METOJaMH TO3HAHWs >KUBOH MPUPOMIBL:
UCCJIEIOBATEILCKUMU  METOJaMU  OMOJIOTUYECKMX HayK (MOJIEKYJIspHOU U
KJIETOYHOW OHOJOTUH, SMOpPUOJIOTMM W OWUOJOTMM pa3BUTUS, TE€HETUKU U
CEJICKIIUU, OWOTEXHOJIOTMM M CHUHTETUYECKONM OWOJIOTHH, TMaJCOHTOJIOTHUH,
JKOJIOTUH);  METOJIaMH  CaMOCTOSITEJIbBHOTO  IPOBEACHUS  OMOJOTHYECKHX
UCccleloBaHU B JabopaTtopum M B 1pupojie (HabOmroleHue, H3MEpEHue,
IKCIIEPUMEHT, MOJICTTUPOBAHHE);

OBIaZicHNE OOYyYaIOIMMHUCS YMEHHUSIMH: CaMOCTOATEIbHO  HAXOMUTH,
aHAJIM3UPOBAaTh M HCIIOJIb30BaTh OMOJIOIMYECKYI0 HH(POPMAIUIO; MOJIb30BaThCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJMKOMN; YCTAaHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJOTMHM U COIMAIBbHO-DKOHOMHYECKMMH W JKOJOTHYECKHUMHU
npobiieMaMy YeJIOBEYECTBA; OIEHUBATH IOCIEACTBUS CBOEH MAEATEIHHOCTH II0
OTHOILEHUIO K OKpYXarolleW NPUPOAHON cpene, COOCTBEHHOMY 3/10pPOBBIO U
3JI0POBBIO  OKPY)KAIOIIMX  JIFOJIH; O0OOCHOBBIBaTH W COOMIONATH  MEPBI
npoUIaKTUKA UHPEKIIMOHHBIX 3a00JIeBaHWH, MpaBUiIa TIOBEICHUSI B MPUPOJAC U
oOecrieueHus1 6€30MacHOCTH COOCTBEHHOW KU3HEIEATEIbHOCTH B UPE3BBIYANMHBIX
CUTyallusiX TMPUPOAHOTO W  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBpEMEHHbBIC HAyUHBIE OTKPBITUS B 001aCTH OHOJIOTHH;

pa3BUTHE Y O0YUaIOIUXCS MHTEIJIEKTYyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEN
B IIpollecCe 3HAKOMCTBA C BBIJIAIOMIUMUCS OTKPBITUSMU U COBPEMEHHBIMHU
UCCIICIOBAaHUSIMA B OWOJIOTUH, pEIIaeMbIMH €0 TpobdieMaMu, METOI0JOTHEH
OMOJIOrMYECKOTO UCCIICIOBAHMS, IPOBEICHHUS IKCMEPUMEHTATBHBIX
UCCIIEIOBAaHUM, peleHus] OMOJIOTMYECKUX 3a/1a4, MOACIUPOBAHUS OMOJOTHUYECKUX
O0OBEKTOB U MPOIIECCOB;



BOCTIUTaHHE y OOYyYarOIMUXCS IIEHHOCTHOTO OTHOIICHUS K XUBOW MPHUPOJE B
IIEJIOM U K OTJICIbHBIM €€ 00beKTaM U SBJICHUSIM; (POPMUPOBAHHUE IKOJIOTUIECKOM,
IEHETUYECKOW TIpaMOTHOCTH, OOLIEH KyJbTypbl TOBEIECHUS B IPUPOIE;
MHTErpallii €CTeCTBEHHO-HAYYHbBIX 3HAHUN;

npuobpeTeHrne  OOyJaroImMMHCS  KOMIETEHTHOCTH B pallOHAIBHOM
IPUPOAOIIOIL30BaHUN (COOJIO/IEHNE TpaBUi MOBEIECHUS B MPUPOJE, OXPAHbI
BUJIOB, YKOCUCTEM, OHOC(hEphl), COXpaHEHUH COOCTBEHHOTO 30POBbS U 310POBBS
OKpyXXaromux Jrojed  (coOmroneHuss Mep NpodUIakKTUKU — 3a00JeBaHUM,
obecrieueHne O€30MaCHOCTU KU3HEACATEIbHOCTH B UYPE3BBIYAMHBIX CUTYaLUAX
OPUPOAHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUIM U YMEHUH B MMOBCEIHEBHOM KU3HU;

CO3laHMe  YCJIOBHM  JUIsi  OCO3HAaHHOTO  BbIOOpa  OOyYarOIIUMHUCA
VHJIUBUYaJIbHON oOpa3oBaTeIbHOMN TPacKTOPUHU, CITIOCOOCTBYIOIICH
noclieyonemMy mpo(ecCHOHaTbHOMY CaMOOIPEIEICHUIO, B COOTBETCTBHH C
VH/IMBHUIyIbHBIMU HHTEPECAMH U TOTPEOHOCTSIMH PErHOHA.

OO0111ee YyuCIo 4yacoB, OTBEICHHBIX HA M3y4YE€HHE OMOJIOTMHU Ha YTIiIyOJIeHHOM
YpPOBHE cpeaHero obmero oopa3zoBanus, coctaBiser 204 vaca: B 10 kmacce — 102
yaca (3 yaca B Hejieno), B 11 kiracce — 102 ygaca (3 gaca B Heemio).

OT6op opraHu3alMoOHHBIX (OPM, METOJOB M CPEJCTB OOyYEeHHUS OHOJOTHH
OCYUIIECTBJISIETCS ¢ YYETOM CHenupUKU €ro COJEp:KaHWs U HaIlpaBJIEHHOCTH Ha
NpOAODKeHHE OWOJIOTMYECKOTO 00pa3oBaHUSl B OpraHU3alUsAX  CPEIHETO
po(heCCHOHATLHOTO U BHICIIETO 00pa30BaHUSI.

OO0s3aTebHBIM YCIOBUEM MPU 00YYEHUU OMOJIOTUU HA YTIIyOJIEHHOM YPOBHE
SBIIIETCSI TPOBEJIEHWE JTAa0OpaTOPHBIX M MpakTHdeckux padot. Takxke ydactue
00yJarolmxcs B BHITIOJHEHUH MPOCKTHBIX U yUeOHO-UCCIEN0BATEIBCKUX padoT,
TEMaTHUKa KOTOPBIX OMpEAeNsAeTCs Y4YUTeIeM Ha OCHOBE HMEIOIINXCS
MaTepuaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHM.



COAEPKXAHME OBYUYEHUSA
10 KVIACC

Conepxanue mporpamMbl, BBIAEIECHHOE KYPCUBOM, HE BXOAUT B MPOBEPKY
rocyiapcTBeHHO# utoropou arrecraiuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHas Ouosiorusi — KoMIUIeKkcHasi Hayka. KpaTkas uctopust pa3BUTHs
Ouosiornu.  buonornvueckue HAyKd W H3ydyaeMmble  UMHU  TPOOJIEMBL.
OyHIaMEHTaJbHbIE, TPHUKIAJHBIE KW TMOUCKOBBIE HAy4YHbIC HWCCIECIOBAaHUS B
Ouooruu.

3HadeHue OMOJOTMU B (POPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptuabl mupa. [Ipodeccuu, cBsizanHbie ¢ Ouosjorueil. 3HaueHUe OUOJOTUM B
MIPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKA: MEIULHMHE, CEIbCKOM XO3SMCTBE,
IIPOMBILIJIEHHOCTH, OXPAaHE IPUPOBL.

JdeMoHCTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. [lapsuH,
V. I'apseii, I'. Mennens, B. . Bepuanckuii, 1. I1. [1aBnos, . 1. Meunukos, H.
. Basunos, H. B. Tumodees-Pecorckuit, k. Yorcon, ®@. Kpuk, /. K. benses.

Tabnmunpel 1 cxembl: «CBsi3b OUOJOTUM C JAPYTUMHU Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cuCTEMBbI U MX U3YYeHHUE

JKuBble cucTeMbl Kak mpeaMer u3zydeHus Ouonoruu. CBOMCTBa >KMBBIX
CHUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb M LEJIOCTHOCTb,
CI0KHOCTh M YIIOPAJOYEHHOCTb CTPYKTYpPbI, OTKPBITOCTb, CaMOOpPTraHU3aLusl,
CaMOBOCIIPOU3BENEHUE, PA3IPAKUMOCTh, U3MEHUUBOCTh, POCT U Pa3BUTHE.

YpoBHM OpraHu3aldu >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIIETOYHBIM,
TKaHEBBIN, OpraHU3MEHHBIN, NOMYJISIIIUOHHO-BUOBOM, ADKOCHCTEMHBII
(OuoreoueHotuueckuii), oOuocdepusiii. Ilpoueccbl, NpoOUCXOAAIIME B KHUBBIX
cuctemax. OCHOBHbBIE TpHU3HAKH >XMBOTO. JKM3HB Kak (opma CylecTBOBaHUS
Matepud. Hayku, nzyyaroine >KkMBbl€ CUCTEMBI HA Pa3HbIX YPOBHIX OPraHU3ALNU.

N3ydenne >XUBBIX cucTeM. Meroasl Ouosiorndeckoi Hayku. HaOmronenwe,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanus3. [londarue o 3aBUCUMON U
He3aBUCUMOW TiepeMeHHOU. IInanmpoBanme skxcnepumenta. IlocraHoBka u
npoBepka rumnote3. HyneBas rumnote3a. [lonstie BBIOOPKH M €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosiormueckux gaHHbBIX. OIleHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ynbTatoB. I[IpuunMHBI HCKaXEHUA pe3yabTaTOB J3KcnepuMeHTa. [loHsTue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmuubl u cxembl: «OCHOBHBIE TpPHU3HAKU >KU3HW», «buomornueckue
cuctembl», «CBOHCTBAa >XHMBOM MaTepum», «YPOBHU OpraHU3alUHd KUBOU
npuponb», «CTpoeHHe MKUBOTHOW KIETKW», «TKaHU >XUBOTHBIX», «CHCTEMBI
OpraHoB YeJIOBEUECKOro opraHuszmay», «buoreonenos», «buochepa», «Metobl
U3y4E€HUs )KUBOU IIPUPOJBD.

O6opynoBanue:  jabopaTopHoe  oOOpynoBaHWE  JUIsi  HPOBEICHUS
HAOJII0ACHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IlpakTnueckas padora «lcnonp30BaHUE PA3IUYHBIX METOJOB MpHU
W3YUYEHHH KUBBIX CUCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIMOHANbHAS eauHMIAa >KuBoro. Vcropus
OTKpbITUS KiIeTKH. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBaHH,
M. IHlneiaen, P. BupxoB). OCHOBHBIE MOJIOKEHUS COBPEMEHHOW KJIETOUYHOM
TEOPUHU.

Metoapl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUSI,
xpoMarorpadus, 31eKTpodopes, METOl MEUYEHBIX aTOMOB, AU(PEepeHInaIbHOE
HeHTpU(yrupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue @uxkcuposantvix
K1emoK. DIEeKTpOHHasi MUKpockomnus. Kougoxanvuas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyueHue Kiemok.

JdemoHcTpanuu

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

Tabmuubl u cxembl: «CBETOBONH MHKPOCKOM, «DIEKTPOHHBI MHKPOCKOID,
«HMcTopust pa3BUTHS METOAOB MUKPOCKOITUIY.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpenaparbl pPacTUTENbHbIX,
YKUBOTHBIX U OAKTEpUATIbHBIX KIJIETOK.

IIpakTuueckas padora «l3yueHne MeETONOB KJIETOYHON OUOIOTHU
(xpomartorpadusi, saekrpodopes, aAuddepeHnaIbHoe EHTPUGYTUPOBAHUE,
[1L1P)».

Tema 4. Xumnueckasi OpraHu3anus KiIeTKu

XUMHYECKHM COCTaB KJIETKA. Makpo-, MUKpPO- U YJbTPAMUKPOIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOpPUTENS, PEAreHTa, y4acTHE B CTPYKTYPUPOBaHUU
KJIETKH, TETUIOPETYJsIuu. MuHepanbHbIe BEIIECTBA KJICTKU, MX OUOJIOTHYecKas
poJib. Poslb KATHOHOB U @aHMOHOB B KJIETKE.

Opranuyeckne BelleCTBAa KIETKU. buosormdyeckne nonumepsl. benku.
AMUHOKHCIIOTHBIN cocTaB 0enkoB. CTPYKTyphl O€IKOBOM Mosekybl. [lepBuunas
CTpyKTypa Oenka, MeNnTHAHas CBS3b. BTopuyHas, TpeTWdHas, YeTBEPTUUHAS
cTpyktyphl. JleHatypauus. CsoiictBa OenkoB. Kiaccudukanuss — Genkos.
buonornyeckue GpyHkiuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapubl, JUcaxapuibl, OJTUTOCaXapyIbl U MOJIUCAXAPHUIBIL.
OOmmii 1IaH CTPOEHHA W (PU3MKO-XMMUYECKHE CBOMCTBAa  YIJIEBOJIOB.
buonornueckue GyHKIUU YIJIEBOIOB.

Jlununer. M'aapodunpHO-THAPOGOOHBIE CBOMcTBa. Kitaccudukaiys TUIUI0B.
Tpurnuuepunbl, QocPoaunuasl, BOCKH, cTepoujibl. buonornueckue QyHKUUAN
munuaoB. OOLme CBONCTBAa OMOJIOTMYECKUX MEMOpaH — TEKYy4eCTh, CIIOCOOHOCTh K
caM03aMbIKaHHUIO, MTOTYTPOHUIIAEMOCTb.

Hyxneunoseie kucnotsl. JJHK m PHK. CrpoeHne HYKIEMHOBBIX KHUCIOT.
Hyxneorunpl. [lpunnun kommiementapuoctu. [IpaBumo Yapradda. Crpykrypa
JAHK — nBoiinas cniupanbs. MecronaxoxjaeHue u ouonornueckue Gpynkuuu JJHK.
Bunst PHK. ®yuknun PHK B knetke.

Crpoenne moiekysbl AT®. Makpospruueckue cBsizu B Mojekyine ATO.
buonornyeckue ¢pynkmuun AT®. BoccTaHOBIEHHBIE IEPEHOCUUKH, WX (PYHKITUU B
kietrke. [pyeue wykneozuompugocpamer (HT®). Cexsenupopanue JIHK.
Memoovl cenomuxu, mpancKkpunmomuKu, npomeoMuKu.

CrtpykrypHasi Ouonorus: OMOXUMHUYECKHE U OMO(U3NYECKUE UCCIIEIOBAHUS
cocTaBa U MPOCTPAHCTBEHHOM CTPYKTYypbl OHOMoOsekyd. Mooeruposarnue
CMPYKMYpsl U QYHKYULi OUOMONEKYI U UX KOMNIeKco8. KomnvromepHulil ouzaiin u
opeaHudecKull cunmes 6UOMONEKY]l U UX HENPUPOOHBIX AHANO208.

JdemoHcTpanuu

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

[narpammbr:  «PacnpeneneHne XUMHAYECKHX 3JEMEHTOB B HEXHUBOU
npupojie», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuubl n cxembl: «llepuognueckas TabiauIa XUMUYECKUX 3IIEMEHTOBY,
«CTtpoeHue MoJeKyssl BOIbl», «BemecTtBa B cocraBe opraHu3moBy», «CTpoeHHe
MOJIEKYJIbI  Oenikay, «CTpyKTypbl O€lIKOBON MOJIEKYINb», «CTpOeHHE MOJIEKYII
yrieBonoB», «CTpoeHne MOJIeKyn JHUOUAOBY», «HyKIeMHOBbIE KHCIOTBI»,
«Ctpoenne Mosekysibsl ATOy.

OOopynoBaHue: XUMHUYECKAsI TOCYAa U 000PYIOBAHHUE.

JlabopaTopHasi padora «O0HapykeHHE OCJIIKOB C TOMOIIbIO Ka4eCTBEHHBIX
peaKuuin.

JlaGopaTtopnass  padora  «JccrmenoBaHWe — HYKJIEMHOBBIX  KHCIIOT,
BBIJICJIEHHBIX U3 KJIETOK PAa3JIUYHBIX OPTaHU3MOB.

Tema S. CTpoenue u pyHKIMH KJICTKH

Tunel KIETOK: JyKapuoTHUYecKass M mpokapuotuyeckad. CTpyKTypHO-
GbyHKIIMOHATBHBIE 00pa30BaHUS KIETKH.



CtpoeHue npokapuoTuueckoi kiaeTku. Kierounast creHka OakTepuil U apXxei.
OcoOeHHOCTH CTpOEHUSI TeTepoTpO(PHON U aBTOTPOPHON MPOKAPUOTHUECKUX
KJIETOK. MeCTO U poJib IPOKapUOT B OMOLIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE DYKaPUOTUYECKOU KJIETKU.
[Inazmatuueckass wmemOpana (tuazmanemma). CTpykTypa IUIa3MaTHYECKOM
MeMOpanbl. TpaHCHIOPT BELIECTB Yepe3 IIa3MaTUYECKyt0 MeMOpaHy: MacCHUBHBIN
(muddy3us, obneruénnas auddysus), aKTUBHBIN (IIEPBUYHBIMN U BTOPUYHBIN
akTUBHbIA TpaHcnopT). Ilomynponunaemocts MeMOpansl. Paborta Hatpuii-
KaJIMEeBOro Hacoca. DHJOLMTO3: MUHOLMTO3, paronuTo3. Dk301uTo3. Kierounas
creHka. CTpykTypa U QyHKIMH KIETOYHOM CTEHKH pacTeHUM, TpuOOB.

Hutomna3ma. [uto3ome. Llutockener. [IBmxenue nuroriazMbl. OpraHouasl
kiaeTku. OpHoMeMOpaHHBIE OpPraHOWIBl KIETKU: JHAOIUIa3MaTHYecKas CeTh
(BIIC), anmapart T'onbmku, JTU30COMBI, UX CTpoeHHWE W (QyHKIHH. B3anMocCBs3b
OJTHOMEMOpPAHHBIX OPraHoua0B KieTKH. CTpoeHHE TpaHyJSIPHOTO PETUKYIIyMa.
Mexanusm nanpasnenus denxos ¢ IIIC. CuHTe3 pacTBOPUMBIX OenkoB. CUHTE3
KJIETOYHbIX ~ MeMOpaH. Imaakuii  (arpaHyJisipHBIA)  3HIOIUIA3MATHYECKUN
petuxynym. CekperopHast pyHkius anmnapata ['onbmku. Moougurkayus b6enxos 6
annapame [ onvoocu. Copmuposrka 6enxkos 6 annapame I onvoxcu. TpaHcnopt
BEIECTB B KJIETKE. Bakyosu pacturenbHbIx KieTOK. Kitetounbiii cok. Typrop.

[lomyaBTOHOMHBIE ~ OpPraHOWJIbI  KIJIETKH:  MUTOXOHJPHUH,  IUIACTHJBI.
Ilpoucxoorcoenue mumoxonopuii u niacmud. Cumouozenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoernne u (QyHKIIMM MUTOXOHIpUN u Tutactun. [lepBuunsie,
BTOPUYHBIE U CIIOKHBIE  IUIACTUIBI  (POTOCHUHTE3UPYIOLIUX  IYKAPHUOT.
X0pOIIacThl, XPOMOIUIACTHI, IEHKOIIIACTHI BHICIITMX PACTECHUH.

HememOpanubie opranouabl kieTku CTpoeHue U QYyHKIUHM HEMEMOpPAHHBIX
OpraHOUJI0B KJIETKH. Pubocomsl. IIpomesrxcymounvle Gunamenmeo.
MukpodunamenTsl. Axkmunosvie muxpoguiamenmol. MpbIIEUHBIE — KIIETKH.
Axmunosvie KOMHOHEHMbl HeMbluleyHblx Kiemok. MukpoTpy6ouku. KnetouHbrit
ueHtp. CrpoeHne U JBUKEHUE KICYTHUKOB W pecHUYeK. MukpoTrpyOouKn
uuTomiasmel. LleHTpuons. benku, accoyuuposanmvie ¢ MUKpopuiameHmamu u
muxpompyooukamu. MomopHvie 6enku.

Anpo. OGomouka siipa, XpOMaTHH, KapuoIjia3Ma, SAPBIINIKH, UX CTPOCHHE H
bynkuuu. SnepHpiii O0enkoBbI MaTpukc. [IpocTpaHCTBEHHOE pPaCHOIOKEHHE
XpOMOCOM B HHTEp(azHOM siape. Iyxpomamur u eemepoxpomamunr. benxu
XpoOMaTUHA — THUCTOHBL. Jlunamuka s0epHOU o060n0uku 6 mumosze. Foepmbiil
MPancnopm.

Knerounsle BkiaroueHus1. CpaBHUTENIbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCcTpanumn



[Toptpersr: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabmuupl u cxembl: «CTpoeHUE 3YyKApUOTHYECKOW KIeTKn», «CTpoeHue
JKUBOTHOM  KJIETKW», «CTpoeHue  pacTUTENbHOM  KiIeTkw», «CTpoeHue
MUTOXOHAPUMNY, «A1po», «CTpoeHne NpOKapUOTHIECKON KIIETKN.

OO6opynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIpEenaparbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEpUAbHBIX KIETOK.

JlaGopaTropnass paGora «/3ydyeHue CTpOEHHS KIETOK Pa3JIUYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «/3ydeHne CBOMCTB KIECTOUYHON MEMOpPAHbI».

JlabopaTtopnasi padora «JcciaegoBaHue miuasmoii3a W JAEIUIa3Moju3a B
PACTUTENbHBIX KIETKAX).

IIpakTnyeckass  padora  «l3ydyeHue  NOBWKEHHS  LUTOILIA3Mbl B
PaCTUTEINIbHBIX KIIETKAX).

Tema 6. O0OMeH BelecTB M NpeBpalleHie JHEPIHMH B KJIIETKe

AccUMHIIALINS U IUCCUMMIISILIUS — JIBE€ CTOPOHBI MeTabonu3Ma. Tunsl oOMeHa
BEILIECTB: aBTOTPO(PHBIN M rerepoTpodHBIM. YyacThe KHUCIOpoJa B OOMEHHBIX
nmpoieccax. JHepreTuyeckoe obOecrneueHue Kietku: mnpeBpanieHue ATO B
OoOMeHHbIX Tpoleccax. DepMEHTATUBHBIN XapakTep pPEaKIuid KJIETOYHOTO
Metabonmu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA W MEXAaHU3M JCHCTBUS.
Kodepmentsl. Otnuuns pepMEHTOB OT HEOPTraHMYECKUX KaTalIU3aTOpOB. benku-
aKTUBATOPbl M OEJIKU-UHTMOUTOPHI. 3aBUCHMOCTb CKOPOCTH (DEpMEHTATUBHBIX
peaxIuii OT pa3IuYHBIX (PAKTOPOB.

IlepBuYHBIA CHHTE3 OpPraHUYECKHX BellecTB B KieTke. DorocuHTes.
AHOKCcueeHHblll U OKcueeHHblll Gomocunme3 y oaxkmepuii. Ceemocoouparowue
nuSMeHmol U NUCMEHmMbl PeakyuoHHo2o yeumpa. Poib XJIOPOIUIaCTOB B MPOLECCE
dorocunteza. CBeroBas u TeMHOBas Gazbl. Pomoodvixanue, Cs., C4. u CAM-munuv
gpomocunmesa. IpogykTuBHOCTH QoTOCHHTE3a. BiusHue pa3inyHbIX (HaKTOPOB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (poTocuHTE3A.

XEeMOCHHTES. Pa3noo6pasue OPTraHU3MOB-XEMOCUHTETUKOB:
HUTPUPULUPYIOIIHE OaKTepuu, Keae300aKTepuu, cepoOaKTEpUH, BOAOPOJHBIE
OakTepuu. 3HaYEHUE XEeMOCHUHTE3A.

AHa3poOHble opranu3Mbl. Buael OpoxkeHusa. IIponykTbl OpoKeHHS M HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHMKPOOPTaHU3MBl KaK OOBEKTHI
OMOTEXHOJOTUH B BO30YAUTENH OOJIe3HEH.

AspoOHBbIe OPTraHU3MBI. Oransl JSHEPreTUYECKOIO oOMeHa.
[TogroroButenbHbIM 3Tan. [ TUKOIN3 — OECKUCIOPOIHOE PACIICTIICHUE TIIFOKO3bI.

buonornueckoe OKUCIEHHE, WA KIETOYHOE JbIXaHUE. POIb MUTOXOHIpU B
npoleccax ouongornyeckoro okucienus. [uknuueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaouenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cunmaser. llpeumyniecTBa a’poOHOTO MyTH
oOMEHa BeIIecTB nepes] aHa3poOHBIM. D(PGHEKTHBHOCTh SHEPTETHUECKOTO OOMEHa.

JemoHcTpanuu

[Toptpersr: k. Ilpuctnu, K. A. Tumupsaszes, C. H. Bunorpaackuii, B. A.
Ourensrapar, 11. Murtuenn, I'. A. 3aBap3uH.

Tabmuupl 1 cxeMbl: «DOTOCHHTE3Y», « JHEPreTHUeCKuil oOMen», «bruocunres
oenkay», «CtpoeHue hepMeHTay, « XeMOCUHTE3Y.

ObopynoBaHue: CBETOBOH MHUKPOCKOI, O0OPYIOBaHHE AJIsi MPUTOTOBIICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaGopaTropnass padora «l/3ydyeHue  KATaJIUTUYECKOM  aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UM KaTajasbl)».

JlaGopaTopnas pa6ora «V3yueHue (¢epMEHTAaTUBHOTO pacCIIEIICHHS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnasi padora «CpaBHeHue mporieccoB  (OTOCHHTE3a |
XEMOCHHTE3a».

JlabopaTopHasi padora «CpaBHEeHHE MPOIECCOB OPOKEHUS U JILIXAHUS.

Tema 7. HacaencreenHass uHpopmMauus u peajusanus eé B KJIeTKe

Peakuun mMarpudHoro cuHres3a. [IpuHIKI KOMIUIEMEHTAPHOCTH B PEAKLMIX
MaTpUYHOTO CHHTe3a. Peanm3anms HaciaeACTBEeHHOW MHGOpManun. [ eHeTHuecKui
KOoJl, ero cBoWcTtBa. TpaHckpumius — MartpuuHblii cuHTe3 PHK. IlpuHumms
TPAHCKPUIIMU: KOMILJIEMEHTAPHOCTh, AHTUNAPAIIENIbHOCTh, ACUMMETPUYHOCTb.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue TpancnoptHbix PHK B 6uocuntese Genka.
VYcnoBusi O6uocunre3a Oenka. KomupoBanue amuHokucior. Ponb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npedcmasnenusi 0 cmpoenuu 2enog. OpraHusanus resoma y
MPOKApUOT U 3YKapUOT. Peryisiius akTUBHOCTHM I'€HOB Yy NpOKapuoT. I'mmores3a
onepona (d. XKako0, XK. Mano). Moaexynapuvie mexanuszmovl IKCHpeccuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomsi 2enog. Perynsuus oOMEHHBIX
IIPOLIECCOB B KieTKe. KiieTouHbIi romeocTas.

Bupycbl — HekseTouHble (OPMBI KU3HU U O0JUTaTHBIEC Mapa3uThl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaroB. /Kusnennwlii yuki
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, peeepmasd, UHmezpasa.

BupycHbie 3a0oneBaHusi yenoBeka, KMBOTHBIX, pacteHuil. CITN]], COVID-
19, counanbHble U MEAULIMHCKUAE TPOOIIEMBI.

Buounpopmamuxa: unmeepayus u anaiuz donvuiux maccugos («bigdatar)
CMPYKMYPHbIX Ouonocudyeckux oannvlx. Hanomexuonoeuu 6 buonocuu u meouyuHe.
IIpoepammupyemoie pynxyuu 6eaxos. Cnocodovl 0ocmasKu ieKapcms.



JlemoHcTpanuu

[Toptpersr: H. K. Konsuos, /1. 1. IBanoBCKHIA.

Tabmuier u cxemsl: «buocunTte3 6enkay, «I'eHeTHYECKH Koy, «Bupych»,
«bakrepuodarmy.

IIpakTuyeckas padora «Co3naHrue MOJCIN BUPYCA».

Tema 8. /Ku3HeHHbIH UKJI KJIETKH

Knerounslii 1muki, ero mnepuoiasl u peryisius. Wutepdaza u MuUTO3.
Oco0eHHOCTH TPOLIECCOB, MpOTeKaromux B uHTepdase. [loaroroBka KIETKH K
nenenuto.  Ilpecunrtetmyeckuii  (MOCTMUTOTUYECKUN),  CUHTETUYECKUN  H
MOCTCUHTETHYECKUH (MPEMUTOTUYECKUI) TIEPUOIbI UHTEP(DA3BI.

Martpuunsbiii cunte3 JHK — perukanuyda. Ilpunnuner perumkannu JITHK:
KOMIUUIEMEHTAPHOCTh,  IMOJYKOHCEPBATUBHBIM  CHHTE3, AHTUNAPAIIIEIBbHOCTD.
Mexanuszm permkanuu JTHK. Xpomocombl. Ctpoenue xpomocoM. Teromepsl u
TeromMepaza. XpPOMOCOMHBIA HaOOp KJIETKM — KapuOTHUIl. JIUTJIOWAHBIA W
ramiouaHbld  Habopsl  XpoMocoMm. ['omosioruunbie  XpoMocombl. [lonoBbie
XPOMOCOMBI.

Henenue xnetkn — wmuto3. Craguum MHUTO3a U TPOUCXOJAIINE B HUX
npoueccel. Tunel Muto3a. KapuoknHe3 u 1uToknHe3. buosiornueckoe 3HaueHue
MHTO34.

Perynsuusa MuUTOTHYECKOrO IMKIIA KIeTKH. I[IporpamMmmupyemasi KieToyHas
ru0enp — anomnTos.

Kierounoe sapo, XpoMocombl, (DYHKIIMOHANbHAs TE€HOMHUKA. Mexanusmol
npoaugpepayuu, ougppepenyuposku, cmapenus u eudenu xiemox. «l{ugposas
K1emKka» — ouourngopmamuyeckue mMmooeiu QyHKYUOHUPOBAHUSL KIeMKU.

JlemoHcTpanuu

Tabmuipel u cxeMmbl: <«OKU3HEHHBIN IUKI KIETKW», «Murtosyn, «CrpoeHue
xpoMocom», «Pemnukanusa JIHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpPOTIpenapaThl: «MHUTO3 B KJIETKaX
KOpEUIKA JIyKay.

JlaGoparopnass  padora  «l3ydeHme  XpoMOCOM  Ha  TOTOBBIX
MHKpOIpENapaTax».

JlabopaTopHnas paGora «HabntoeHre MUTO3a B KJIETKaX KOHYMKA KOpEIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax).

Tema 9. Crpoenue u GyHKIMHM OPraHU3MOB

buonornueckoe pazHooOpazue OpPraHu3MOB. OHOKJIETOYHBIE,
KOJIOHHAQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcOoOCHHOCTH  CTPOEHHUS U  JKU3HENCATCIHHOCTH  OJIHOKJIETOYHBIX
opranu3MoB. bakrepuu, apxeu, OJHOKIETOYHbIE TIPHUOBbI, OJHOKJIETOYHBIC
BOJIOPOCIIH, APYTUE NPOTUCTHI. KOTOHUAIBbHBIE OPTAHU3MBI.



B3anMoOCBs3p 4YacTel MHOTOKIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl H
cucTemMsbl opranoB. Opranusm kak eiuHoe uenoe. ['omeocras.

Txkanu pacrenuil. TuIBI pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHas,
MOKPOBHAs, MPOBOJAIIASA, OCHOBHAas, MexaHudeckas. OCOOEHHOCTH CTpPOEHWUS,
(GyHKUMNA U pacliofiOKEeHHs] TKAHEH B OpraHax pacTEHUU.

TkaHU JKMBOTHBIX M YEJIOBEKA. THIBI KUBOTHBIX TKAaHEW: DIUTEIWAJIbHAS,
COCJIMHUTENbHASA, MbllIeyHasi, HepBHas. OCOOEHHOCTH CTpOEHHUs, (DYHKUHUN U
PACITOJIOKEHMS TKAHEN B OpPraHax KUBOTHBIX U YEJIOBEKA.

Opranbl. BeretaTuBHblE M T'€HEpaTWBHBIE OpraHbl pacteHuil. OpraHel U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4esioBeKa. OyHKIIMHA OPraHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3moB. Kapkac pacrenuid. CKeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX XUBOTHBIX. HapyxHblii M BHyTpeHHHU ckeneT. CTpoeHue u
THIIBI COEAUHEHUS KOCTEU.

JIBmxkeHne  opraHu3MoB. JIBHUJKEHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KTYTHKOBOE, PECHUYHOE. J[BM)KEHHME MHOTOKJIETOYHBIX PacCTEHHI:
TPONU3MBI M HACTHM. JIBM)KEHHE MHOTIOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MbllevHas cuctema. Peduiekc. CkeneTHble MBIIIIBI U UX padoTa.

IIutanue opranuzmoB. IlormomeHune BOABI, YIJIEKMCIOrO Ta3a W
MHUHEPAJIBHBIX BEIIECTB pacTeHUsAMU. lIutanue kuBOTHBIX. BHyTpumnosoctHoe n
BHYTPUKJIETOYHOE NUIIEBapeHUE. [IuTaHWe MO3BOHOYHBIX MKUBOTHBIX. OTHENBI
NUIIEBAPUTENIBHOrO TpakTa. llumeBapurenbHble keneswl. [lnmeBaputenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3moB. [[pixanue pactenuil. J[prxanue >kuBoTHBIX. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KieTku. KoxkHoe abixaHue. JlpIxaTeabHasi IOBEPXHOCTb.
KabepHoe u nérouHoe apixaHue. JpIxaHue Mo3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOLMOHHOE  YCIIO)KHEHHE CTPOEHHSI JIETKMX IMO3BOHOYHBIX IKUBOTHBIX.
JlpixarenpHas cucTeMa 4enoBeKa. MeXaHW3M BEHTWIALMHU JIETKUX Y NTHL U
MIIeKonuTaromuX. Perynsanus npixanus. JpixarenbHble 00bEMBI.

TpaHCIIOPT BELIECTB y OPraHU3MOB. TpPaHCIOPTHBIE CHUCTEMBI PACTCHUM.
Tpancropr BemecTB y KHUBOTHBIX. KpoBeHOoCHas cucrema W €€ OpraHsbl.
KpoBeHocHass cucTteMa IO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCyAbl M KpoBb. Kpyrum KpoBooOpamieHusi. IDBOJIIOIMOHHbBIE
YCIIO)KHEHUSI CTPOEHUSI KPOBEHOCHOM CHUCTEMBbI IMO3BOHOUYHBIX XKUBOTHBIX. PaboTta
cepaua u e€ peryssius.

Beigenenne y opranu3mMoB. Beigenenue y pacrteHuid. Beigenenue y
KUBOTHBIX. CoKpaTuTenbHble Bakyoau. Oprasnsl BelaeneHus. PuiupTpanus,
CeKpenus U o0paTHOE BCAaChIBAaHHE KaK MEXaHU3Mbl pabOTHl OPraHOB BbIAEIICHUSI.
CBs13b MOJIOCTH T€JIa C KPOBEHOCHOM M BBIACIHUTENBHON cucTeMaMu. Beiaenenue y



MO3BOHOYHBIX JKUBOTHBIX M yenoBeka. [louku. CtpoeHue n (QyHKIIMOHUPOBAHUE
Hedpona. OOpa3zoBaHNEe MOYH Y YEJIOBEKa.

3ammTa y OpPraHu3MOB. 3alluTa y OJHOKIETOYHBIX OpraHu3MoB. CHOpBI
OakTepuii M UUCTHI MNPOCTEHINIUX. 3amUTa y MHOTOKJIETOYHBIX pacTCHUM.
Kyrtukyna. CpeacTsa macCUBHOM M XUMHUYECKOM 3a1UThl. DUTOHIUIBI.

3ammra y MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI M KX HpPOWU3BOIHEIE.
3ammTa opranu3zMa ot OojeszHeil. UMmyHHas cuctema uenoBeka. KiieTouHblil u
TYMOpPAJIbHBIA HUMMYHUTET. BpoXa€HHBIH W TpHOOPETEHHBIM crenu(uuecKuii
UMMYHHUTET. Teopusi KIOHaIbHO-celeKTuBHOro ummynurera (I1. Opmux, ®. M.
bepuer, C. Tonerara). BocraniurenbHble OTBETHI OPraHU3MOB. PoJib BpOXIEHHOTO
MMMYHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

Pazgpaxkxumocte ¥ peryisiqus 'y  OpraHusmoB. Pazmpaxumocts y
OJHOKJIETOYHBIX OpraHu3MoB. Takcuchl. PaszgpaxumocTte u  peryisimus y
pacrenuid. PocToBble BeniecTBa v UX 3Ha4YCHUE.

HepBHas cucremMa u peduekTopHas peryijsiuus y >KUBOTHbIX. HepBHas
CUCTEMA M €€ OTHEJbl. JBOJIOLMOHHOE YCIIOKHEHNE CTPOEHUSI HEPBHOM CHUCTEMBI
y KUBOTHBIX. OTAENBl TOJOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Peduiekc u
pednexropHas ayra. bezycioBHbIe U yCIOBHbBIE PEQIICKCHI.

['ymopanpHas perynsauus U 3HAOKPUHHAsA CUCTEMA JKUBOTHBIX M YEJIOBEKa.
JKene3pl HHOOKPMHHOW CHUCTEMBI M HX TOPMOHBI. JIeHCTBHE TOPMOHOB.
B3auMocCBsi3b HEpBHOM M SHIOKPUHHOM cucTeM. [unoTtanamo-runodusapHas
cucTeMa.

JdeMoHCcTpanuu

[Toptper: U. I1. ITaBnos.

Tabmuipel u cxembl: «OJHOKJIETOUHBIE BOAOPOCIHN», «MHOTOKIETOYHBIC
Bogopocin», «bakrepum», «lIpocreiimmey, «Opranbl IBETKOBBIX PaCTEHUN,
«CucteMbl  OpPraHoB IIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKkoMmbIx», «TkaHu pacrenuit», «KopHeBble cuctembl», «CTpoeHue credus,
«CTpoeHuE JHCTOBOM IUIACTUHKW», «TKaHM KUBOTHBIX», «CKEIET 4YeIOBEKay,
«IImmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpixarenbHas

CHUCTEMAY, «Hepsnas CHUCTEMaY, «Koxay, «MpImeyHas CHCTEMAY,
«BplaenurenbHas cuUCTEMa», «OHAOKPUHHAsA cuUCTeEMa», «CTPOCHHE MBIIIIbIY,
«mMmynuter»,  «KumeunomnosoctHeie», «CxeMa  NUTaHUA  PACTEHUI»,

«KpoBEHOCHbIE CHCTEMBI TIO3BOHOYHBIX JKMBOTHBIX», «CTpoeHHE THIPBDY,
«CtpoeHue 1uiaHapun», «BHyTpeHHee cTpoeHue 0kJeBoro uepss», «HepBHas
cuctema pbeio», «HepBHas cucrema ssarymkm», «HepBHas ~— cucrtema
npecMmbikaromuxcs»,  «HepBHas  cucrema  nruny», «HepBHas — cucrema
MIIeKonuTaomux», «HepBHas cuctema uenoBekay, «Pediexcy.



OO6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOINpEnapaThl OJHOKIETOUYHBIX
OpPraHU3MOB, MUKpPONPENApPaThl TKAaHEH, PaKOBUHBI MOJUIKOCKOB, KOJUIEKIIUU
HACEKOMBIX, UITIOKOXKHX, *KHUBBIE 3K3EMIUISIPbl KOMHATHBIX pacTeHU, repbapuu
pacTeHHMil pa3HbIX OTJACJIOB, BIAXHBIE Npenaparbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
o0opy0BaHuUE AJIs1 JEMOHCTPALIMH MOYBEHHOTO ¥ BO3YIIHOIO MUTAHUS PACTEHUH,
pacuieruieHus Kpaxmalia v OelKoB oA IeCTBHEM (EepMEHTOB, 000PYAOBaHUE IS
JEMOHCTPALIUH OIBITOB MO U3MEPEHUIO )KM3HEHHON €MKOCTHU JIETKUX, MEXaHU3Ma
JbIXaTEIbHBIX ABUKEHUMN, MOJIEIU TOJIOBHOIO MO3ra Pa3jIN4HbIX )KUBOTHBIX.

JlaGopaTopHas padora «/3yueHue TKaHEH pacTCHUN».

JlaGopaTopHasi pabora «/3yueHrue TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «3ydueHrue opraHoB IBETKOBOT'O PACTEHUS».

Tema 10. PazmHoKkeHre M pa3BUTHE OPTaHU3MOB

@dopMbI pa3MHOXKEHHUS OpraHU3MOB: Oecrosnoe (BKJIIOYas BEreTaTUBHOE) U
noysioBoe. Buael  Oecrosoro  pa3MHOMXEHHUS:  [OYKOBaHUE,  CHOPYJISLuS,
(dparMeHTanus, KIOHHPOBAHUE.

[TonoBoe paszmHokeHue. IlojoBble KIIEeTKH, WM rametsl. Meio3. Craauu
Meno3a. [loBenenue xpomocoM B Meio3e. Kpoccunrosep. bruosiornueckuii CMbICI
M€Ho03a M IIOJIOBOTO TIpolecca. Mewo3 W €ro MeCTO B JKM3HEHHOM IHKJIC
OpraHU3MOB.

IIpenzapoasiieBoe pazsutue. ['amerorenes y xuBOTHBIX. [1010BbIE XKee3bl.
OOpa3oBaHue U pa3BUTHUE MOJIOBBIX KiIeTOK. CniepmaToreHes u oorenes. CtpoeHue
MIOJIOBBIX KJIETOK.

OmnogoTBOpeHHe U SMOPUOHAIBHOE pPa3BUTHE JKUBOTHBIX. CrocoOBI
OILTIOIOTBOPEHMS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBryaibHOE Pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIIOTHS — HAyKa
O Pa3BUTHUU OPraHU3MOB. Mopghocenez — oOHa u3 2naguvix npooiem IMOPUOIOCUU.
Konyenyus mopghocenos u mooenu mopgoeenesa. Cramuu >MOpuoreHesa
KUBOTHBIX (Ha mnpumepe Jsarymku). JpoOnenuwe. Tumbl  apoOieHus.
Jlemepmunupoeannoe u HedepmuHuposanuwoe Opobaenue. bnacmyna, munvl
onacmyn. OCOOCHHOCTH JPOOJICHUS MIIEKONMUTAIOUIUX. 3apObIIICBbIE JUCTKU
(racTpyJssinus). 3aKiaajKka OpraHOB U TKaHEW U3 3apOJIbIIIEBBIX JIUCTKOB. B3aumHuoe
BIMSHUE 4YacTe pa3BUBAIOIIErOCS 3apojplllia (dMOpHOHANbHAS WHIYKIIHS).
3akjagka TIUIaHA CTPOCHUS KUBOTHOIO Kak pPeE3yibTaT HEpPaApXUUECKUX
B3aMMOJIEUCTBUI TeHOB. BriusHue Ha 5>MOpHOHANIBHOE pa3BUTHE Pa3IUYHBIX
(aKTOPOB OKPY>KAIOIIEH Cpebl.

Poct u pasButue xuBOTHBIX. I[locTamMOpuoHanbHBIA Tepuoj. Ilpsmoe u
HermpsiMoe pas3BuTue. PaszBute ¢ wmetamopdo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. bHOJOrMyeckoe 3HAUYEHHE NPSIMOrO0 M HEMPSMOTO



pa3BUTHs, UX PACIPOCTPAHEHUE B MPUPOAE. THUMBI pOCTa KUBOTHBIX. DaKTOPHI
pEryJIALNU POCTa KUBOTHBIX U uenoBeka. CTaauu MoCcTIMOPHOHATBHOTO Pa3BUTHS
y )KMBOTHBIX U 4enoBeka. [lepunonpl oHTOreHe3a yenoseka. CTapeHue U CMEpTh Kak
OMOJIOTUYECKHE TTPOIIECCHI.

Pa3smHoxxenne u pasButue pacteHuid. ['ametodutr u cnopodur. Meiio3 B
KU3HEHHOM IuKie pacteHuid. OOpa3zoBaHue CHoop B IMpolecce Menosa.
['amerorene3 y pacreHud. OIIONOTBOPEHHE W Pa3BUTHE PACTUTEIBHBIX
opranu3MoB. JIBoifHOE OII0IOTBOPEHHUE Y IBETKOBBIX pacTenuil. OOpazoBaHue u
pPa3BUTHE CEMEHU.

MexaHu3MBbl pEryiIsiiud OHTOI€HE3a Y PACTEHUM U )KMBOTHBIX.

JlemoHcTpanuu

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

Tabmumel u cxembl: «BereratuBHOe pa3smHOXEeHHE», «THIBI Oecmonoro
pa3sMHOXKEHUD», «Pa3MHOKEHME XJIaMHJOMOHANb», «Pa3MHOMXEHHE SBIJICHBI»,
«PasMHO)keHue ruapsy, «Menosy, «XpoMocoMmbdy, «l'ameroreHesy», «CTpoeHue
AMIEKIETKH U criepMaTo3onay, «OCHOBHBIE CTaauu OHTOreHe3a», «lIpsmoe u
HenpsiMoe  pasBuTue», «Pa3zButume wmaiickoro xyka», «Pa3Buthe capaHumy,
«Pa3BuTue nATYmIKW», «JIBOMHOE OIJIOAOTBOPEHHE Y IIBETKOBBIX PACTEHUN,
«CTpoeHue CeMsiH OJIHOJOJIbHBIX U JBYJOJIbHBIX pacTeHUN», «KHU3HEHHBINA ITUKII
MOPCKOW  KamycTb», <«OKW3HEHHBIM 1UKI  MXa», <« KHU3HEHHBIM  IUKII
NArOPOTHUKA», «JKU3HEHHBIN LIUKII COCHBI».

OOopynoBaHHe: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SULEKIETOK U
CIEpPMaTO30UI0B, MOJENb «LIUKIT pa3BUTHA JIATYIIKIY.

JlabopaTopHasi padora «/3yueHne cTpoeHus MOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIIpenaparaxy.

IIpakTnueckas pabora «BbIABIEHME NPU3HAKOB CXOJCTBA 3apPOJBIIIECH
MO3BOHOYHBIX JKUBOTHBIX.

JlabopaTtopnass padora «CrpoeHHe OpraHoB Pa3MHOKEHHUS BBICHINX
pacTeHUN.

Tema 11. I'eHeTMka — Hayka 0 HaCJeICTBEHHOCTHM M H3MEHYMBOCTH
OpPraHu3MoB

Hctopusi cTaHOBIEHHS M pPa3BUTUS TEHETHUKM Kak Hayku. Paboter T
Menpens, I'. ne @puza, T. Moprana. Poib 0T€UeCTBEHHBIX YYEHBIX B Pa3BUTUH
reHetuku. Pa6oter H. K. KonsioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. /1.
Kapnieuenko, 0. A. ®ununuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHATUSA U CUMBOJIBL. | OMOJIOTHYHBIE XPOMOCOMBI,
aJjUleJIbHbIe TE€HbI, AJIbTEPHATHUBHBIC MPU3HAKU, JOMUHAHTHBIM U PELECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAS JIMHUS, TUOPUJIBI, TEHOTHII, (DEHOTHII.



OCHOBHBIE ~ METOJABl  T€HETUKU: TUOPUIOJOTHYECKUM,  IIUTOJIOTUYECKUH,
MOJIEKYJISPHO-TEHETUYECKUM.

JemoHcTpanuu

[Toptpeter: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U.
BaswioB, A. H. benosepckuii, I'. JI. Kapneuenko, FO. A. ®@ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuiel 1 cxembl: «KMeTOoIbl TeHETUKIY, «CXeMbl CKPEIIMBAHUS.

JlabopaTopnass pabGora «J/Ipo3oduna Kak OOBEKT TIE€HETHYECKUX

VICCIIEIOBAHUIY.
Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH
Mounorubpunnoe ckpemuBanue. IlepBbiii  3akoH Menaens — 3akoH

eAMHO00pa3us ruOpUI0B MepBoro nokojeHus. [Ipasuino qomuHUpoBanus. Bropoi
3aKOH MeHzaenss — 3aKOH pacUICIUICHUs IPU3HAKOB. L{uTosIOrMueckrne OCHOBBI
MOHOTHOPHIHOTO CKpeluBanus. ['unoresa 4yucToThl ramer.

AHanu3upytoliee cKpemmBanue. [I[poMexkyTOUHbI XapakTep HAcJIeI0BaHUS.
Pacmiennenne npu3HaKkoB Py HEMOJIHOM JOMUHUPOBAHHH.

JuruOpunoe ckpemuBanue. TpeTuit 3aKkoH MeHens — 3aKOH He3aBUCUMOTO
HAcJelOBaHMUs ~ TpHU3HAKoB.  lluTomornueckwe  OCHOBBI  JUTHOPUIHOTO
CKpEILIMBAHUSL.

CuemnnienHoe HaclienoBanue npusHakoB. Pabotel T. Moprana. CuernsieHHoe
HACJIEIOBAHUE T'C€HOB, HAPYIICHUE CLEIUICHUS MEXIYy TIeHaMHu. XPOMOCOMHas
TE€OpHUs HACIECTBEHHOCTH.

['eneTuka nojga. XpoMOCOMHBIM MEXaHU3M OMpPEAEIICHUS Moyia. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TreTeporaMeTHbI Mmoj. ['eHernueckas
CTPYKTYpa MOJIOBBIX XpomocoM. HacnegoBanue nmpu3HakoB, CLIETJIEHHBIX C MOJIOM.

['enoTun kak uenoctHas cucrema. [ineoTponusi — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHBIM ajuienu3M. B3auMonencTBUE HeEauIeNbHBIX T'€HOB.
KommiementapHocts. Onuctas. [Tonumepus.

['eHeTHYECKUIT KOHTPOJIb PA3BUTHS PACTEHUM, JKMBOTHBIX WU YEJIOBEKA, a
Takke (U3UOJOTUYECKUX TPOLIECCOB, MOBEJACHUS M KOTHUTUBHBIX (PYHKIIHIL.
['eHeTHYECKHE MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35UH
— Tapa3uT» U «XO3IMH — MHUKpoOMOM». ['eHEeTHYeCKrne acheKThl KOHTPOJIS H
M3MEHEHHS HACJIEICTBEHHON MH(OPMAITUU B TTIOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

IToprpersl: I'. Mennens, T. Mopras.

Tabmuupl u cxemsl: «llepBrlif 1 BTOpoil 3akoHbI Menaens», « Tpetuit 3akoH
Mengens», «AHaIM3WpymLIee CKpeluBaHue», «HemomHoe aoMHUHUpOBaHHEY,
«CueruieHHOe Hacle/IoBaHWe MPU3HAKOB Yy Jpo30duibly, «l'eHeTuka mosay,



«Kapuotun denoseka», «Kapuorun npozodunb»y, «Kapuotum nTUIBDY,
«MHOXeCTBEHHBIN alJIeInu3My, «B3auMoaecTBHE TEHOB)).

O6opynoBanue: MoOJAENb IS JEMOHCTpPAIlMUd 3aKOHOB €IMHOOOpa3us
ruOpu7I0OB TIEPBOTO TOKOJICHWS W pAaclICIUICEHUs MPU3HAKOB, MOJENIb s
JIEMOHCTpAllUM 3aKOHA HE3aBUCHMMOIO HACJIEJOBAHUS NPU3HAKOB, MOJIENb IS
JEMOHCTpAllUM CIEIJICHHOTO HACIEIOBaHUs MPU3HAKOB, CBETOBOW MHMKPOCKOII,
MUKponpenapar: «po3odumnay.

IIpakTuueckas padora «/3ydyeHwe pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEIIMBAHUA y APO30(DUITBD».

IIpakTnueckas  padora  «M3yueHue  pe3ysibTaToOB  JUTHOPUIHOTO
CKpEIIMBaHUs y APO30(PHIB».

Tema 13. 3aK0HOMEPHOCTH U3MEHYUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHpoBaHUM (HEHOTHUTA.
N3mMeHunBOCTh MpHU3HAKOB. KauecTBEHHbIE M KOJWYECTBEHHbIE NMPU3HAKUA. Buabl
M3MEHUYMBOCTH: HEHACIICACTBEHHAA U HACIIEICTBEHHAS.

Moaudukanuonnass U3MEHYMBOCTh. Ponb cpeasl B (OpMUpPOBAHUU
MOIU(PUKAIIMOHHON M3MeHYMBOCTH. Hopma peakiuu mpusHaka. BapuarmoHHbBIN
psan u BapuarnmonHas kpuBas (B. Horanncen). CoiicTBa MoauduKaiimoOHHOM
W3MEHYMBOCTH.

['eHOTUNIMYECKAs] U3MEHUYUBOCTh. CBONCTBA T€HOTUITMYECKON U3MEHUUBOCTH.
Bupl reHOTUNTMYECKON N3MEHYMBOCTH: KOMOMHATHUBHAS, MyTallHOHHAS.

KoMmOunaTuBHass u3MEHYMBOCTb. Meii03 M MOJIOBOM MpOIECC — OCHOBA
KOMOWHATUBHON M3MEHUYUBOCTH. POJIb KOMOMHATUBHON N3MEHYUBOCTH B CO3JaHUH
TEeHETHYECKOT0 pa3HOOOpa3us B Ipejiesiax OJJHOTO BU/A.

MyTauroHHass W3MEHYMBOCTb. BuIbl MyTauui: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHAYUMPOBAaHHBIE MyTaluuW. SnepHble W
nuToIa3MaTuyeckue Myrtanuu. CoMaTUYeCKUE W MOJoBble MyTauuu. [IpuunHb
BO3HUKHOBEHUsI MyTanud. MyrtareHpl W HUX BIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOIO TIpolecca. 3aKOH TOMOJIOTUYECKHUX PSJIOB B
HaciencTBeHHoW u3MeHunBocty (H.M. BaBuios). BHesnepHass M3MEHUMBOCTH U
HACJIEICTBEHHOCT.

Onueenemuxa U INUSEHOMUKA, POJb ONUSEHEMUYECKUX Gakmopos &
HACIe008aHUU U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUZMOS.

JdemoHcTpanuu

IToprpersl: I'. ne @pus, B. Moranncen, H. 1. Basuios.

Tabmunet u  cxembl: «Bugsl  u3MmeHumBOCTHY», «MoaudukanoHHas
U3MCHYHUBOCTHY, «KoMmOuHaTuBHAS U3MEHYHUBOCTHY, «Meio3,
«OmnonoTBopeHuey, «I'eHeTnueckue 3a00IeBaHus YeI0BeKay, « Bumbl mytammii.



OOopynoBaHue: XKMBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX PacTeHH,
pucyHku (dpoTtorpaduu) )KUBOTHBIX C PA3TUIHBIMUA BHIAMHA U3MEHINBOCTH.

JlabopaTopHasi pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOJAU(PUKAIIMOHHON W3MEHUYMBOCTU. [locTpoeHue BapuanmoHHOTO pAna U
BAPUALIMOHHON KPUBON».

IIpakTnueckass padora «Myrtanuu y Jpo3oduiibl  (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTuka 4esioBeKa

Kapuorun uenoBeka. MexayHapoaHas nporpamMma HMCCIEIOBaHUsS TIE€HOMA
yejoBeKa.  Meroapl  UM3ydeHMsT T€HETUKHM  4YEJOBEKa:  I'E€HEAJIOTMYECKHUM,
ONMM3HEIOBEIN, IUTOTCHETUYECKHUM, MONMYJIIHMOHHO-CTaTUCTUUECKU M,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIECICHUE TE€HOTHUIIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTHUIIMPOBAHUE, B TOM YHCJIE C MOMOUIBIO
[T[P-ananu3a. HacnenctBeHHble 3a0051€BaHuUs YesloBeKa. | €HHbIE U XpPOMOCOMHbIE
Oone3Hu 4yesnoBeka. bolie3HW ¢ HACNEACTBEHHOW MPEeapacioyioKeHHOCTHIO.
3HaYeHHE MEAUIUHCKOW T€HETUKH B MPEAOTBPALICHUN U JICUEHUHU TE€HETHUYECKHUX
3a0oyieBaHUI 4eoBeKka. MeauKo-TeHeTUYeCKoe KOHCYJIbTupoBaHue. CTBOIOBbBIC
KJIeTKU. [IoHSATHE «TE€HETHYECKOTO Tpy3a». JTUYECKUE aCHEKThl UCCIEAOBAHUN B
00JIaCTH peJaKTUPOBAHUS TEHOMA M CTBOJIOBBIX KJIETOK.

['enernueckre (QakTopbl TOBBIINIEHHONW YYBCTBUTEIBHOCTH YENIOBEKA K
(bU3UYECKOMY U XMMUYECKOMY 3arpsi3HEHHUIO OKpY»Katolei cpesnl. ['eneTnueckas
MPEIPACIIONIOKEHHOCTD YEJIOBEKA K MAaTOJOTUSIM.

JdeMoHCcTpanuu

Tabnuubl u cxembl: «Kapuotun denoBeka», «MeTolbl U3yUEHHUS] TE€HETUKHU
YeJioBeKay, «l eHeTHYeCKue 3a00JICBaHUS YETTOBEKAY.

IIpakTuyeckas padora «COCTaBICHHE U AHAIIU3 POIOCIOBHOMN.

Tema 15. Cesekuusi OpraHu3MoB

JlomecTukanusa H CEJEKUHUs. 3apOXKICHUE CEIEKIMU UM JOMECTUKALMU.
VYuenue H. W. BaBunmoBa o IleHTpax mnOpouCXOXKACHUS U MHOTO00pa3us
KYJIbTYPHBIX pacTeHHUil. Ponb ceneknuu B CO3JaHMM COPTOB PACTEHUN U TOPOJ
*kuBOTHbIX. CopT, mopoaa, ImTaMM. 3aKOH TOMOJOTMYECKUX PSIJOB B
HacjaeACTBeHHOM wu3MeHunBoctd H. WM. BaBuioBa, ero 3HadyeHue s
CEJICKITMOHHOM PaOOTHI.

Metoasl ceneKIuoHHOM paboThl. MCKyCCTBEHHBIH OTOOp: MacCOBBIH H
VHIUBUYAJIbHBIN. OTarsl KOMOMHAIIMOHHOM CCJICKIINU. HUcnwiTanue
NpOU3BOJIUTENIEH MO MOTOMCTBY. OTOOp MO TEHOTUNY C MOMOIIBIO OLEHKHU
dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ ToMoIIsio ananu3a JJHK.

HckyccTBeHHBIH ~ MyTareHe3 Kak  METOJ  CEJICKIIMOHHOW  paboThl.
PanuaninoHHBIN U XUMUYECKUW MyTareHe3 Kak MCTOYHUK MYyTalUi y KyJIbTYPHBIX



dbopm opranu3moB. Vcrnonp30BaHHME TE€HOMHOTO PENAKTHPOBAHUS WU METOOB
pexomOunanTHbIX JJHK 111 momydenust ucxoqHoro Marepuana Ajisi CENEeKIHH.

Ilonyuenue ITOJIUIUIOUIOB. Bnaytpusunosas rUOpUIU3AIINS.
bnuskopoAcTBEeHHOE — CKpelMBaHue, wid  UHOpuauHr.  HepojcTtBenHoe
CKpelIMBaHue, WM ayTOpuAMHI. ['erepo3uc M ero mpuuuHbl. lcnonb3oBaHue
rerepo3uca B cenekuumu. OtmanénHas ruOpuausauus. [Ipeononenune Oecruiogus
MEXBUIOBBIX THOPUIOB. JOCTHKEHUS CEIEKIUNA PACTEHUHN U )KUBOTHBIX. «3e1éHas
DEBONIOYUL).

CoxpaHEeHHE M U3YUYEHUE I'€HETUYECKHUX PECYPCOB KYJIbTYPHBIX PAaCTEHUN U
UX JUKUX PpOAMYEN i1 CO3JaHUs  HOBBIX COPTOB W THOPUIIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJbTYp. JH3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU PeCcypPCam CenlbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yenax YIyHueHUs Cyuecmeyiouux U co30aHusi HO8blX NOPOO, UHULL U KPOCCO8, 8
MOM 4Yucie ¢ NPUMEHEeHUEeM COBDEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUI,
nepeodosuvlx uoeti U nepcneKmueHbIX MexHoI02UlL.

JemoHcTpanuu

[Toptpers: H. U. Basunos, . B. Muuypun, I'. JI. Kapneuenko, II. II.
Jlykwsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabmuis! 1 cxembl: «LIeHTpBI MPOUCXOXKIECHUS U MHOTOOOpPa3Hsl KyJIbTYPHbIX
pacTeHui», «3aKOH TOMOJIOTMYECKUX PSAJOB B HACIEICTBEHHON HU3MEHUYHBOCTHY,
«Metogsl cenexkunn», «Otnanénnas rudbpuanzanus», «MyrareHes».

JlabopaTtopHasi paGora «/3yueHne copToB KyJbTypHBIX PACTEHUN U MOPOJ]
JIOMAIIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «3ydueHrue METOAOB CEICKIIUU PACTCHUIN.

IIpakTnueckas padora «IIpuBuBKa pacTeHHI».

Ikckypeuss «OCHOBHBIE METOJbl M JIOCTHIKEHUS CEJEKIHMH PACTEHHH H
KUBOTHBIX (Ha CEJICKIIUOHHYIO CTaHILIMIO, IIJIEMEHHYO bepmy,
COPTOMCTIBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO3S4WCTBO, B JIAOOpPATOPHUIO
arpOyHHMBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. buorexHosiorus U CMHTEeTHYECKasi O0HOJIOTHSA

OOBEKThI, HMCHOJb3yEeMble B OMOTEXHOJIOTMHM, — KJIETOYHbIE U TKAHEBbIE
KYJIBTYPBI, MUKPOOPTaHU3MBI, 170.¢ XapaKTEPUCTHKA. TpagunuonHas
OMOTEXHOJIOTUA:  XJIeOONEeUeHUe, TMOIyYeHHE KHCIOMOJOYHBIX MPOAYKTOB,
BUHOzenue. Mukpobuonornyeckuii cunte3. OOBEKTH MUKPOOHOJOTHYECKUX
TexHosiorui. [IponsBoacTBO Oefika, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH U MHCTPYMEHTOB LIEJICHANIPABICHHOTO U3MEHEHHUS U
KOHCTPYHUPOBAHHs T€HOMOB C LEJIBIO IOJYyYEHUSI OPraHU3MOB U UX KOMIIOHEHTOB,
CoJIepKalllUuX HE BCTPEUAIOIIHUECS B IPUPOI€ OMOCUHTETUUECKUE Ty TH.



Kierounas unxkeHepus. MeTonbl KyJlbTypbl KIETOK M TKaHEW PACTEHUU H
KUBOTHbIX. Kpuobanku. Comaruueckas TruUOpuUAM3aIUsd W COMATHYECKUN
smOpuoreHe3. lcnonb30BaHue TaluiOWZOB B CEJIEKUUU pacTeHuiu. [lomyuenue
MOHOKNIOHANIbHBIX anmumein. Hcnonvszosanue MOHOKIOHAILHBIX U NOAUKTOHATbHBLX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOAOTBOpPEHHE. PeKoHCTpyKuus
AWLEKIETOK U KIIOHUPOBAHUE XKMUBOTHBIX. METO TpPaHCIUIAHTALUK AIEp KIETOK.
Texnonoeuu  0300poeneHus, KYTbMUGUPOBAHUS U  MUKDOKIOHATLHO2O
DA3MHONCEHUS CEIbCKOXO3AUCMBEHHBIX KVIbIYP.

XpOMOCOMHasi W TeHHasg HWHXeHepus. VCKyCCTBEHHBIM CHHTE3 TI€Ha |
koHcTpyupoBanue pekomOuHaHTHbIX JIHK. Co30anue mpanceennvix opeanuzmos.
JlocTrkeHuss W MEPCHEKTUBBI  XPOMOCOMHOM U TE€HHOM  WHXXEHEPUM.
DKOJIOTMYECKHUE U 3TUYECKHE TPOOIEMBI T€HHON HH)KEHEPUU.

Menunuackue 6morexnonorun. [loctrenomnas nudpopas meaumnuHa. [T1P-
JMarHocThKa. MeTaOoJIOMHBIN aHaldu3, TEHOLUEHTPUYECKUH aHajau3 IMpoTeoMa
YeJOBEKa JUIA OLICHKH COCTOSIHUSL €r0 340pOBbs. McCIoab30BaHHWE CTBOJIOBBIX
kieTok. TapretHas Ttepanuss paka. 3D-Omoumxkenepus mig  pa3pabOTKU
(byHIaMEHTaIbHBIX OCHOB MEIHMIIMHCKMX TEXHOJOTHH, CO3/1aHUsl KOMILJIEKCHBIX
TKaHEeW COYeTaHWEM TEXHOJIOTUM TPEXMEPHOro OUONMPHUHTHHTA U ckaddoaauHra
JUISL PELLIEHUS 3a/1a4 [IePCOHAIN3UPOBAHHON MEULIUHBI.

Coznanue BEKTOPHBIX BAaKIMH C IEJbI0 OOecredyeHuss KOMOWHHUPOBAHHOM
3amuThl OT Bo3Oyauteneir OPBU, ycTaHOBIEHHE MOJEKYJSIPHBIX MEXaHU3MOB
¢ynxmonupoBanus PHK-conepxammx BUPYCOB, BBI3BIBAIOIIUX OCO0O0 OMAacHbBIE
3a00JIeBaHUS YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabnuupl n cxemsbl: «Mcnoab30BaHEe MUKPOOPTAHU3MOB B MPOMBIILIEHHOM
IIPOU3BOJCTBEY, «KileTounas nHxxeHepusn», «I'eHHas HHKEeHEpUs».

JlabopaTtopHnas pa6ora «l3ydeHne o0bEeKTOB OMOTEXHOIOTHI.

IIpakTnueckas padora «IlomyyeHrne MOJIOUYHOKUCIBIX TPOLYKTOBY.

IKeKypeusi  «bHOTEXHONOrMA — BaKHEWIAass MPOU3BOJUTENIbHAS CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTUYECKOE MPOU3ZBOICTBO)Y.

11 KJIACC

Tema 1. 3apoxneHue W pa3sBUTHE 3BOJIOLNMOHHBIX NPEACTABJICHHUN B
onosioruu

OpomtonnoHHas Tteopus Y. JlapBuHa. IlpeamnocbulkM BO3HUKHOBEHHS
napBuHHU3Ma. JKU3Hb U Hay4dHas aesaTenbHocTh Y. JlapBuHa.

JIBrKy1IMe CUITbI 3BOIIOLHMH BUIOB 110 Y. J[apBHHY (BBICOKas MHTEHCUBHOCTh
pPa3MHOXXEHHSI OpPraHW3MOB, HACIEACTBEHHas HW3MEHYMBOCTh, Ooppba 3a
CYLIECTBOBAHHE, ECTECTBEHHBII 1 UCKYCCTBEHHBIN O0TOOD).



Odopmnenue cuntetnueckot Teopun H3Bomouuun (CTD). HeltpanbHas
teopust 3Bomtound. CoBpeMeHHas JBOJIOLMOHHAS  OuoJorusa. 3HAYEHHE
HBOJIFOLIMOHHON TEOPUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTUHBI MHpA.

JdemoHcTpanuu

[Toptpetsl: Apucrtorens, K. JIunnen, XK. b. Jlamapk, 3. K. Cent-Unep, XK.
Kroswe, Y. lapBun, C. C. UerBepukos, 1. . llImansraysen, [Ix. Xongein, /. K.
benses.

Tabmuubr u cxembl: «Cucrema sxuBoi mnpupoasl (no K. JlunHuero)»,
«Jlectnunia xuBbIX cymectB (mo Jlamapky)», «Mexanuzm dopmupoBaHus
NPUCTIOCOOJIEHU Yy pacTeHuil W >KuBOTHBIX (mo Jlamapky)», «Kapra-cxema
Mapuipyta nytemectBus Y. Japsunay, «Haxonku Y. JlapBunay, «DopMbl 00pbrObI
3a cymectBoBaHuey, «lloponbl romy6eit», «MHoroobpasue KyJabTYpHBIX (GopM
KarmycTh», «[1opoasl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHMUsI HOBBIX BUJIOB
(mo Y. J[apBuny)», «Cxema COOTHOUIEHUS JBWXYLIUX CHUJ 3BOJIOLUNY,
«OCHOBHBIE TTOJI0)KEHUSI CHHTETUYECKON TEOPUU SBOJIFOLIHI).

Tema 2. MUKPO3BOJTIOLINS U €€ Pe3yJIbTaThl

[TonysAnuus Kak 3JIeMEHTapHas €IWHULA 3BOJIONMH. COBpEMEHHBIE METO/IbI
OLICHKM TEHETUYECKOro pa3HOOOpa3usi M CTPYKTyphl mnonynsnuil. M3menenue
reHooH/a TOMYJSIIMM KaK 3JEMEHTApHOE HBOJIOLMOHHOE SBJICHHE. 3aKOH
reHetTuyeckoro paHoBecus Jx. Xapau, B. BaiinOepra.

DneMeHTapHble (PAKTOPhl (IBMXKYIIME CHJIbI) JBOJIOUUH. MyTaMOHHBIH
nporiecc. KomOunatuBHas wu3MeHuMBOCTh. [lpelip TeHOB — chyuaiiHbie
HEHANpaBJICHHbIE M3MEHEHMsI 4YacTOT ajiesied B Homyssinusx. OQgext
ocHoBartensl. IDggexm Oymuliounoeo eopaviwka. CHUMCEHUE 2eHemUYecKo2o
pasznooobpazus: npuuunsl u cireocmeus. llposenenue s3¢pgpexkma opeiigha cenos 6
oonvwux u  manvlx  nonyaayusax.  Murpauuu.  M3omsuud  mOMyJSIOU:
reorpaduieckas (mpocTpaHCTBEHHAs), OroIornyeckas (penpoyKTUBHAS).

EctecTBenHbIii 0oTOOp — HampaBigoomuil ¢akrop sBomonud. DopMbl
€CTECTBEHHOTr0  OTOOpa:  JBWXKYIIMWA, CTAOWIM3UPYIOIIUNA,  pPa3pbIBAIOIIMIMA
(zm3pyntuBHbIi). IlomoBoit 0TOOp. BO3HMKHOBEHHE W HBONIOLUS COLUAIBHOIO
MOBEACHUS )KUBOTHBIX.

[IpucnocoONeHHOCTh  OpraHU3MOB  KaK  Pe3yjabTaT  MHUKPOIBOJIIOLUU.
Bo3nukHoBeHrne — mpucnocoOieHud y  opraHuzMoB.  Apomopdo3pl U
uanoananrtanuu. [Ipumepsl npucnocobieHuid y opranu3smMoB: MOp(oJoruyeckue,
dbusnonornyeckue, - OMOXMMHUYECKHE,  TOBeAeHYecKne.  OTHOCUTENbHOCTh
IPUCIIOCOOJIEHHOCTH OPraHU3MOB.

Bun, ero kputrepum u crpykrypa. BumooOpasoBaHue kak pe3yibTar
MUKpOdBOMIOIMHU. M3omsuus — kitoueBor ¢dakTop BupooOpazoBaHus. Ilytu u
CIIOCOOBI BHU1000pa30BaAHMUS: aJUIONaTPpUUIECKOe (reorpaduueckoe),



CUMIIaTPUUECKOEe  (IKOJOTUYECKOE), «MTHOBEHHOE»  (MOJMIUIOUAN3ALNA,
rubpuan3zanus). JmuTeasHOCTh SBOMIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBAHUS OMOJIOTHUECKOTO PA3HOOOpa3usl.

Ponb  »BOMIONIMOHHONM  OWONOTMHM B pa3pabOTKe HAy4YHBIX METOJIOB
coxpaHeHHsi OMopa3zHooOpazusi. MUKPOIBOJIOIUS U KOIBOJIIOIHUS MMApa3uTOB U UX
x0351eB. MexaHu3mbl (POPMHUPOBAHUSL YCTOMUMBOCTH K aHTUOMOTHKAM M CHOCOOBI
O0pBOBI C HEll.

JlemoHcTpanuu

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

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomymnsiuonHas
CTPYKTypa BUAa», «Cxema MposiBieHus 3akoHa Xapau—BaitnOepray, «/IBrxyiue
CWJIBI DBOJIFOITUNY, «DKOJIOTHYECKAsT M3OJSAIUS MOMYJISAINA CeBaHCKOU (opemmy,
«l'eorpadmueckass M3OJSIMUS  JTUCTBEHHUIIBI CHOUPCKOM W JIMCTBEHHUIIBI
naypckoi», «IlomysaOHHbIE BOJIHBI YUCIEHHOCTH XUIIHUKOB U KEPTBY», «Cxema
JEUCTBUSL €CTECTBEHHOTO O0TOOpa», «DopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«MBaycTpuanbablii MenaHnu3M», «JKuBble UCKomaemblie», «[IoKpoBUTENBCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexaaromias OKpacka YKUBOTHBIX»,
«Dusmnonornueckre ananrauun», «lIpucrnocoOIEHHOCT, OpPraHu3MoOB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buma», «Buabl-nBorinnkn», «CTpykTypa BUAa B
npupoze», «CrocoObl Bugo00pazoBanus», «l'eorpaduyeckoe Bug000pa3zoBaHuE
TPEX BUAOB JAHABIIIEH», «DKOJIOIMYECKOE BUA000PA30BAHUE BHJIOB CHHUID),
«[Tonumnouas! pacrenuit», «KamycTHO-peaeuHbIil THOPUI.

O6opynoBanue: repbapruu pacTeHUH, KOJUICKIIMK HACCKOMBIX, Uydena IMTUIL 1
3Bepeil C MpUMEpaMu pas3IMYHBIX MPUCIIOCOOJCHUN, uydesla NTHI[ U 3Bepei
pa3HBIX BHJOB, TrepOapuu pacTeHUW ONM3KUX BHUIOB, O0Opa30BABIIUXCS
pa3IMYHBIMU CIIOCOOaMHU.

JlabopaTtopHasi pa6ora «BpIsBIeHHE W3MEHYMBOCTH Yy OCOOEH OJHOTO
BUJIA».

JlabopaTopnass  paGora  «llpucmocoOseHuss  OpraHm3amMoB M HUX
OTHOCHUTENbHAS 1[EJ1€CO00Pa3HOCTD.

JlabopaTtopnasi paGora «CpaBHeHHWE BHIOB 1O MOP(POIOrHIECKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJIIOLMS U €€ Pe3yJIbTAThI

Meroapl u3ydeHMs MakposBoionuu. llaneoHTonornueckue  MeETOIBI
uzyueHus: odBononuu. llepexonnubie ¢GopMbl M (UIOTEHETUYECKUE  PSIIbI
OpraHU3MOB.

buoreorpaduyeckue metonbl u3ydeHus spoitonuu. CpaBHeHue ¢GIOpsl U
dbayHbl MaTepuKOB U OCTpOBOB. buoreorpaduyeckue obnactu 3emnn. Bupabi-
HHJIEMUKHU U PEIIUKTHI.



OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(POIOTHUECKHE METObI HU3YyUCHUS
BOMIIOLMU. ['€HeTMYecKue MEXaHU3Mbl 3BOJIIOLMM OHTOIEHE3a M IOSBICHUS
HBOJIOLIMOHHBIX  HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTHYHBIE  OPraHBbI.
PynuMenTtapHbsle  opraHbl W aTaBU3Mbl.  MOJEKYJISPHO-TEHETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHYeCKHUE  METOJbl  H3Y4YEHHUsS  HBOJIIOLUU.
['omonoruunsle TeHbl. COBpEMEHHBIE METOAbl MOCTPOEHUS (HUIOTCHETHUYECKHX
JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLMS FTEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBuUiIa) dBOJIONUU. [Ipunyun cmenvl yHKYULL.
HeobOpaTtumocTs 3BoJonuK. AnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
HBOJIIOLU Y.

JlemoHcTpanuu

[Toptpetsi: K. M. bap, A. O. Koanesckuii, ®. Mromiep, O. I'ekkens.

Tabnuupbl U cxembl: «DUIOTEHETUYECKUN DS JIOMIAIN», «APXEONTEPUKCY,
«3Bepo3yObie  smepb»,  «Creromedansy,  «Punuoduts»y,  «CemeHHBbIE
NanopoTHUKW», «buoreorpapuyeckue 30HbI 3emun», «llpeiid) KOHTHHEHTOBY,
«PenmukThl»y, «HadanmpHble cTaguu SMOPHUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMYHBIE W aHAJIOTMYHBIE OpraHby, «PyAUMEHTHI»,
«ATaBU3MBI», «XPOMOCOMHBIE HA0OpHI 4YEIOBEKAa M IIUMIIaH3e», «l IaBHBIC
HaIpaBJICHUS 3BOJIOIUNY, «O0I11I1e 3aKOHOMEPHOCTH 3BOJIIOLIII.

OOopynoBaHue: KOJUJIEKIIMU, TrepOapuu, MYJSDKA HCKOMAEMBIX OCTaTKOB
OpPraHW3MOB, MYJISIKU TOMOJIOTUYHBIX, aHAJOTUYHBIX, PYJUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxoxaenue U pasBuTHE )KU3HM HA 3emJie

HayuHble rumoTe3bl NPOUCXOXKIACHUS >KU3HM Ha 3emie. AOUOreHe3 M
naHcrepmus. [JloHayuHble IPEACTaBICHUS O 3apOKJIECHUU JKU3HU (KPEaMOHU3M).
['unore3a NOCTOSSHHOTO CaM03apOKICHUS JKU3HU U €€ onpoBepKeHue onsitaMu D.
Penu, JI. Cmannanuanm, JI. ITacrepa. [IpoucxosxieHne sKU3HA U aCTPOOHOJIOTHSI.

OcHOBHBIE STaIbl HEOPraHUYEeCKOM ABOJTIOIU Y. [Inanerapnas
(reosmoruyeckas) DJBOJIOIHUSA. XHMHYECKas dBOJIONUSA. AOHOTCHHBIM CHHTE3
OpraHnyeckux BeniecTB u3 Heoprannudeckux. Ombit C. Mumnepa u I'. HOpm.
OO6pazoBanue mnoauMepoB u3 MoHoMepoB. KoainepBatHas rumoreza A. M.
Omnapwuna, TUoTe3a NepBUIHOrO OyIboHa JIk. XomnaeitHa, reHeTuYecKasi TUIoTe3a
I'. Ménnepa. Pubo3umbl (T. Uex) m rumoreza «mupa PHK» VY. TI'mnbepra.
dopMupoBaHue MEMOPAH U BO3SHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emsmmm m Meronpl €€ wu3ydyeHus. lcKomaemple OpraHUYeCKHE
octatku. ['eoxponosmoruss u e€ wMeronpl. OTHOcUTENbHAasE U aOCOJIIOTHas
reoXpOHOJIOTHS. ['€0OXpOHOIIOrnYecKast Kajia: S0HbL, 3Pbl, IEPUOIbI, STOXU.



HadanbHbpie s3Tanbel opraHuydeckod HBoJOUMU. [losBieHHE W 3BOIIOIUA
NEPBBIX KJIETOK. DBOJIOLHKSA MeTaboau3Ma. BO3HHKHOBEHHE MEPBBIX HKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTIIEHKN KaK aHAJIOT MEePBBIX Ha 3emiie COOOIIECTR.
CrpomaronuTtsl. [IpokaprOTHI U 3yKapUOTHI.

[IpoucxoxaeHne 3ykapuoT (CUMOUOreHes3). DBOIIOIUOHHOE MPOUCXOKICHUE
BUpycOB. lIpoucxoxkaeHne MHOTOKJIETOYHBIX OpraHu3mMoB. Bo3HHKHOBeHHE
OCHOBHBIX I'PYNI MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tambl HBOJIIOIMH BBICHIUX pacTeHuil. OCHOBHBIE apoMOP(O3bI
pacrenuil. Bpixon pacrenud Ha cymly. llosiBieHue CHOpOBBIX pacTeHUU U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. [IpoucxoxaeHue NIBETKOBBIX
pacTEeHUN.

OCHOBHBIE 3Tallbl 3BOJIOLHMH KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. BeHnckas ¢dayna. KeMOpuiickuii B3pbIB — TOSIBIICHHE COBPEMEHHBIX
TunoB. IlepBbie XOpaOBbIE KUBOTHBIE. JKU3Hb B BOAE. DBOJIIOLUS MTO3BOHOYHBIX.
[Ipoucxoxaenne ampubuii u pentwinil. [IpoucxoxaeHue MICKOMUTAIONIUX U
ntul. [lpuHnun kmoueBoro apomop@dosa. OcBoeHue O€CIO3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pa3Butre xu3HM Ha 3emie MO 3paM U IepuoiaM: apxel, MpOTEpO30i,
nmajgeo30i, Me3030¥, KaiHo30#. OOmas XxapakTepuCTHKa KIWMara U
reoJIOTMYEeCKUX TmporeccoB. llosiBIeHHe W pacuUBET XapaKTEPHBIX OpPraHU3MOB.
VYriieobpa3oBaHue: ero yclioBUs U BIMSHHUE HA ra30Bblil cocTaB aTMOC(hephl.

MaccoBble BBIMUPAHUSI — SKOJIOTHYECKHE KPHU3UCHI TMponuioro. [Ipuuunel u
CJIEICTBUSI MacCOBbIX BbIMUpaHHUil. COBPEMEHHBIN HKOJOTMUECKUN KPU3HC, €T0
ocobdenHnoctu. [Ipobnema coxpanenus 6mopaznoobdpasusi Ha 3emiie.

CoBpeMeHHas cucrteMa opraHudeckoro mupa. [IpuHuumnel kraccupukauu
oprann3MoB. OCHOBHBIE CUCTEMATUUYECKUE IPYIIIBI OPraHU3MOB.

JleMoHCcTpanuu

[Toptpetsl: @. Penu, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumnep, I'. IOpu.

Tabnuie! u cxembl: «Cxema omnbita @. Penuy», «Cxema onswita JI. [1actepa mo
W3YUYCHHIO CaMO3apoKIeHMs XKu3HW», «Cxema ombita C. Mwmmnepa, I'. FOpwmy,
«JTanbl  HEOPraHMYECKOW  BBOJIOLUM»,  «['€0XpOHOJOrMyeckas  IIKajiay,
«HauanpHble dTanbl OPraHUYECKOM IBOIIONUNY», «CxemMa 00pa3oBaHUS DYKapHUOT
nyTéM cumonoreHeza», «Cucrema XuUBOM mpupoab», «CTpoeHHE BHUpPYCAY,
«Apomopdo3sl  pacteHuit», «PuHHOGUTH, «OJHOKIETOYHBIE BOAOPOCINY,
«MHorokierounbsie Bogopocnn», «Mxm», «llanoporHukm», «l'onocemeHHbIE
pactenusi», «Opranbl IIBETKOBBIX pacTeHui», «Cxema pa3BUTUS KUBOTHOTO
Mupay, «Apomopdosbl KUBOTHBIXY», «lIpocteitmme», «KuieuHononocTHwey,
«Ilnockue YEPBUY, «UEeHUCTOHOTHEY, «PbIOBIY, «3€MHOBOJHBIEY,



«IIpecmbikaromuecs», «lItuupy, «Mnekonurtaromue», «Pa3Buthe Xu3HU B
apXeucKou ape», «Pa3BUTHE )XKU3HU B MPOTEPO30MCKON dper», «Pa3BuTue xKu3Hu B
MaJIe030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pey, «Pa3BuThe KU3HU B
KailHO30M KoM 3pe», « COBpEMEHHAsi CUCTEMA OPraHUYECKOTO MUPaY.

O6opynoBanue: TepOapuy pPacTeHHM pPa3IUYHBIX OTIEIOB, KOJUICKIIUH
HAaCEKOMBIX, BIIAKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIIUH
WUIJIOKOXKHX, CKEJEThl IMO3BOHOYHBIX JKMBOTHBIX, Yyuesia IMTHI[ WU 3BEpEl,
KOJUICKIIUM OKAaMEHEJIOCTEN, MOJIE3HBIX MCKOMAEMBIX, MYJISIKA OPraHUYECKUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  sga0oparopHass  paGora «MoaenupoBaHUE — ONBITOB
Munnepa—tOpu no u3ydeHuro abMOTeHHOT0 CUHTE3a OPraHUYECKUX COSTMHEHUM B
NEPBUYHOMN aTMOCheper.

JlabopaTtopnasi paGora «/I3yyeHue M ONHUCaHUE MCKONAEMbBIX OCTATKOB
JPEBHUX OPraHU3MOB).

IIpakTnueckass padora «l3ydyeHne OCOOCHHOCTEH CTPOCHUS PaCTECHUM
Pa3HBIX OTHEIIOBY.

IIpakTuyeckas padora «/3yueHue oCOOEHHOCTEW CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJ0BeKa — AHTPONOIeHe3

Pa3znensl 1 3agaun aHTPOMOJIOTUU. METO/1bI aHTPOMIOJIOT U H.

CraHOBJICHME TPENCTABICHUN O MPOUCXOXKICHUM YEJIOBEKa. Penurunosnbie
BO33peHus. COBpEMEHHbBIE HAYUHBIE TEOPUH.

Cx0ACTBO YesnoBeKa C )KUBOTHBIMU. CUCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA € JKUBOTHBIMU:  CPAaBHUTEIBHO-
MOPGOIOTHYECKHE, AMOPHUOJIOTHYECKHE, bU3M0JI0r0-OMOXUMHUUECKHE,
nopeaeHYecKkre. OTINYMS YET0BEKA OT KUBOTHBIX. [IpAMOXO0XKIECHNE U KOMIUIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BuTHE rOJOBHOrO MO3ra U BTOPOM CUTHAJIBHOU
CHUCTEMBI.

JBroxymue cuiibl ((pakTOpbl) aHTPOINOreHe3a: OUOJIOrHYecKue, ColualbHbIE.
CooTHolIeHHEe OMOJIOTHYECKUX U COLUATIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIC CTaJuu aHTpororeHe3a. PaHHue uenoBekooOpa3Hbie O00€3bSIHBI
(TIPOKOHCYJIBI) ¥ pAHHUE TTOHTHIBI — OOIIHE TPEIKH YeTOBEKOOOPA3HBIX 00€3bsH U
Mo/iei. ABCTpaJONUTEKN — JBYHOTHE MPEAKH JtoJel. UenoBek yMelblid, MepBbie
W3TOTOBJICHUS OPYIUM Tpyla. YenoBeK NPpAMOXOASAIINN U MEPBBIM BBIXOJ JIOAEH
3a  mpenensl  Adpuku. YenoBek reipenbOeprckuil — - oOmMMA  MpenoK
HEaHJIEpTaJIbCKOr0 YEJIOBEKA U YEJIOBEKA Pa3yMHOro. YenoBeK HEeaHIEepTaIbCKUU
KaK BHJI JIIOJIEM XOJOJHOTO KinMara. YeloBEeK pa3yMHBIM COBPEMEHHOI'O THIIA,
JICHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTHHEHTOB 3a TmpeaenaMu AQpuKH.
[TanieoreneTuka u najeoreHOMHUKa.



DBOJIOLUS COBPEMEHHOro 4enoBeka. EcTecTBeHHbI OTOOp B MOMYJISIIUSAX
yenoBeka. MyTannoHHBIH Tporecc U moaumop¢usM. [lomynsimoHHbIE BOJHBI,
npeid reHoB, mMurpanus U «d(PpQPeKkT ocHOBATENs» B MOMYJSIUIX COBPEMEHHOTO
YeJI0BEKa.

Yenoseueckue pacel. IloHdatue o pace. boaplime pacbl: €BponeouIHas
(eBpaswmiickasi),  aBCTpajo-HETpoujHAas  (PKBATOpUAbHAs),  MOHTOJOUIHAs
(a3maTcko-amepukaHckas). Bpemss u myTu paccelieHHs 4YelOBeKa IO IIaHETe.
EauHcTBO  4yenmoBeweckux — pac. HaydHas  HECOCTOATENBHOCTh  pacu3Ma.
[Tpucnoco0IeHHOCTh 4YeNOBeKa K pa3HbIM YCIOBUSAM OKPY’KaIOLIEH Cpefbl.
BnusHue reorpaduueckoit cpeapl u Apeiida reHoB Ha Mopdosoruio u
(U3HOJOrUIO YETIOBEKA.

MexauciuuruinHapable  MeToAsl B ¢u3mdecko  (OMOJOTHYECKON)
AHTPOIIOJIOTMHM.  OBOJIOLMOHHAS  AHTPONOJIOTMS. W MAJIE0aHTPOIIOJIOT S
YEJIOBEUYECKUX NOMYJISIUN. broconuanbHble UCCIEA0BaHUS MPUPOJIBI YEJIOBEKA.
HccnenoBanue KO3BOTIOLMH OMOJIOIMYECKOTO U COLMATIBHOTO B YEJIOBEKE.

JemoHcTpanuu

[Toptpersr: Y. lapsumn, JI. Jluku, . . Porunckuii, M. M. I'epacumos.

Tabnuupl 1 cxembl: «MeTolIbl aHTPONONIOTUNY, «[ 0JTOBHOM MO3T YeloBeKay,
«YenoBexkooOpa3Hble 00€3bsiHbI», «CKeleT ueloBeKa W CKeJNeT IIMMIIaH3e»,
«PynMMEHTBI U aTaBU3MbD), «JIBUKYLIME CUIIBI aHTPONIOTEHE3a», « DBOJIFOLIMOHHOE
JIPEBO  4YEJOBEKa», «ABcTpajonutek», «YenoBek  ymenbii», «Yenoek
MPAMOXOIAIININY, «JlenncoBckui yenoBek» «Heanaepranpub», « KpomaHbOHIBIY,
«IIpenku yenoBeka», «ITarnbl 3BOJTIOUHU YEJIOBEKa», «Packl ueioBeKay.

O6opynoBaHue: MyJSDKM — OKAMEHEJIOCTEeH, MPEeAMETOB  MaTepuaIbHOM
KyJbTYpbl TpPEAKOB 4YeloBeKa, penpoaykuuu (pororpadum) KapTuH C
MUDOTOTHIECKUMHA W OWOJNEHCKMMH CIO)KETaMH TPOWCXOKICHHSI UEIOBEKa,
¢dororpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKa, CKEJIET YeJIOBEKa, MOJIEb
yeperna 4YeJIOoBeKa W 4eperna IIMMIIAH3€, MOJIeNIb KHUCTH YEJIOBEKA U KHUCTHU
HIMMIIaH3€, MOJICNIA TOpCa MPEAKOB YeJIOBEKa.

JlabopaTopnass padora «l3yueHne OCOOCHHOCTEW CTpPOEHUS CKeJeTa
YeJI0BEKa, CBSI3aHHBIX C MPSAMOXOKICHUEM.

IIpakTuyeckas padora «/3ydeHne S3KOJOTUYECKUX aJalTaAllui YETIOBEKa.

Tema 6. Dxojormsi — Hayka 0 B3aHMOOTHOUICHUSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM C OKPY:Kalollei cpeaoii

3apoxaeHue U pa3Butue dkojoruu B Tpyaax A. I'ymbonbara, K. @. Pynbe,
H. A. CesepuoBa, J. I'ekkens, A. Tencim, B. H. CykauéBa. Pa3nensl u 3amaun
sKo0ruu. CBsI3b SKOJIOTUU C IPYTUMH HayKaMHu.



MeTtonbl skonoruu. IloseBble HaOMOAEHUS. DKCHEPUMEHTHI B 3KOJIOTHH:
npupoaHble W JaboparopHble. MonenupoBaHue B 3KOJOTUU. MOHHUTOPHHT
OKpY’Karolel CpeIbl: JIOKATbHBIN, perHOHAIBLHBIN U TJI00ATbHBIN.

3HaYeHUE DOKOJIOTMYECKMX 3HAHMM IS 4YeJIOBEKa. DKOJOTHYECKOE
MHPOBO33PEHUE KAaK OCHOBA CBS3€M 4YesoBedecTBa ¢ mpuponoi. PopmupoBaHue
DKOJIOTHYECKOMN KYJIBTYPhI U 3KOJOTMYECKOM I'PAMOTHOCTH HACEIEHUSI.

JlemoHcTpanuu

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynse, H. A. CeBepuos, O. I'ekkeinb, A.
Tencnu, B. H. Cykau¢s.

Tabnuubl u cxembl: «Paznensl skonmorum», «Meroabl 3kosoruny, «Cxema
MOHUTOPHUHIA OKPYKAOLIEH CPEIBI».

JlabGoparTopHas padora «3yuenue METOJ0B DKOJIOTUYECKUX
VICCIIEIOBAHUIY.

Tema 7. Opranusmsl U cpea OOUTAHUSA

OKkonoruyeckue (HakTopbl U 3aKOHOMEPHOCTH UX naenctus. Kinaccudukanms
HKOJIOTMYECKUX (DAaKTOPOB: aOMOTHYECKUE, OMOTHYECKUE, aHTPONOreHHbIe. O01me
3aKOHOMEPHOCTH JCHCTBHUS dKojornueckux ¢akropos. [IpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

AOGuotnueckue ¢aktopel. CBeT Kak sKonorumdyeckuid (axrop. JleiicTBue
Pa3HBIX Y4YaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJIOTMYECKHE TPYIIIIBI
pacCTEeHH M JKMBOTHBIX II0 OTHOLICHHMIO K cBeTy. CHrHajpHas poJib CBETA.
doTonepruoan3M.

Temneparypa kak »konoruyeckuii (akrop. JleiicTBue Temieparypsl Ha
opraHu3Mbl. [oMKHIIOTEPMHBIE U TOMOMOTEPMHBIE OPTAaHU3MbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHNU3MBI.

Bnaxuocts kak skonorumdeckuit ¢aktop. Ilpucmocobnenus pacTeHHil K
noJiJIep KaHui0 BojHOro Oananca. Knaccudukamus pacTeHUN MO OTHOIICHHIO K
Boze. [IpucnocoOneHust KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEKUMA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJIHAs, HA3€MHO-BO3YyIIHAs, MOYBEHHAs,
rlyOMHHAasT  MOANOYBEHHAs, BHYTpUOpraHu3MeHHas.  DU3MKO-XUMHUYECKUE
O0COOCHHOCTH cpeJi oOuTaHus opraHu3MoB. llpucrmocoOneHus OpraHu3MoB K
JKWU3HU B Pa3HbIX Cpeaax.

buonornueckue putMbl. BHemHue W BHyTpeHHHE PUTMbI. CyTOYHBIE H
rogu4Hble pUTMbL. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCIIOBHUM KU3HHU.

Kuznennsie Qopmbl opranu3zMoB. [loHsiTue o0 JKU3HEHHOW (Qopme.
Kuznennsie popMbI pacTeHU: TEPEBhs, KYCTAPHUKHU, KyCTAPHUYKU, MHOTOJICTHUE



TpaBbl, OJHOJETHUE TpaBbl. JKu3zHeHHbIE (OPMBI >KUBOTHBIX: THAPOOUOHTHI,
re00MOHTBI, a9POOHOHTHI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HHU.

buotnyeckue  daktopel.  Bumel = OMOTHYECKMX ~ B3aMMOJICUCTBHIA:
KOHKYPEHIIUsI, XUIIHUYECTBO, CUMONO03 U ero ¢opmsl. [lapasutusMm, kooreparus,
MYTyallu3M, KOMMEHCAIU3M (KBapTUPAHTCTBO, HaxJaeOHn4ecTBo). Herpodpuueckue
B3auMoOJiecTBUSL  (Tomuueckue, (opuueckue, ¢abpuyeckue). 3HAUCHUE
OMOTUYECKUX B3aUMOJACHCTBUN JUIsl CYIIECTBOBAHMS OpPraHU3MOB B Cpefe
obutanus. [IpuHIMI KOHKYPEHTHOTO UCKIIOUCHHUS.

JdeMoHCcTpanuu

Tabmuupbl U cxembl: «Jkonorudyeckue Qaxropb», «CBETOBOM CIEKTpY,
«IKOJIOTUYECKHE TPYIIIHI )KUBOTHBIX MO OTHOIICHHUIO K CBETY», «TeraoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE 3XUBOTHBIEY», «Duznonornueckue aganTaluu
KUBOTHBIX», «Cpempl 0OWTaHHMsS OpPraHU3MOB», «bBHOJIOTHYECKHE PUTMBDY,
«Kusnennoie  Gopmbel  pacteHuit», <« KuzHeHHble  (GOPMBI  KHUBOTHBIXY,
«IKOCUCTEMA IUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA XBOMHOTO Jiecay, «llenu
NUTaHus», «XuuHudectBo», «llapasutusm», «Konkypenuus», «CumOuo3y,
«KoMmmeHcanmzmy.

O6opynoBanue: repbdapud pacTeHUW U >KUBOTHBIX, IMPHUCIOCOOJIEHHBIX K
BIUSHUIO PA3JIUYHBIX OKOJOTUYECKUX (PAKTOpOB, repdapuu CBETOIOOMBBIX,
TEHETIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHHM, CBETOJIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTCHUS, TepOapuu U KOJIJICKIIUU TEILIOJIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOWYHMBBIX PACTECHHM, Yydena MTHUI] U 3BEpeid, repdapuu
pacTeHul, OTHOCSIIMXCS K rurpoduram, kcepodpuram, mMe30puTaM, KOMHATHBIC
pacTeHusi aHHBIX TPYMI, KOJUICKIIMU KUBOTHBIX, OOUTAIONIMX B Pa3HbIX cpelax,
repOapud W KOJUICKIIMM PACTEHUN U JKUBOTHBIX, OOJIAAIONIMX 4YepTamMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCIOBUM JKH3HU, repdapuu u
KOJUICKIIUU PACTEHHM M >KUBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJUICKIIUU
YKUBOTHBIX, YUACTBYIOIIMX B PA3TUYHBIX OMOTUUYECKUX B3aUMOJICHCTBUSAX.

JlabopaTopHasi paGora «BpIsBIeHUE NPUCTIOCOOJIECHUNA OPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopHasi paGora «BpIsBIeHHUE TNPUCTOCOOJIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI».

JlabopaTopnasi pa6ora «AHaTOMUYECKHE€ OCOOCHHOCTH PACTCHHH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rusi BUA0B U MOMYJIALMIA

OKOJIOTUYECKHE  XapaKTEPUCTUKHU  TOIMYJISLHH. [Monmynsiuust  kak
ounonornyeckas cucreMa. Pob HEOTHOPOTHOCTH Cpelibl, (Pu3ndecKux 6apbepoB U
0COOEHHOCTEM OMOJIOrHH BUAOB B (POPMUPOBAHUHU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyjisiuuid. OCHOBHBIE TOKa3aTeau NOMYJSUUU: YHUCIEHHOCTh, IJIOTHOCTD,



BO3pacTHAasi H TIOJOBas CTPYKTYpa, POXKIAAEMOCTb, HIPUPOCT, TEMII POCTAa,
CMEPTHOCTh, MUTPAIUSI.

DKkosioruyeckass cTpykrypa nomyiasuuud. OneHKa YUMCIEHHOCTH TOIMYJISLHH.
JuHamuka nonyiasiuud U e€ peryisiuusa. buoTudeckuil MOTEHIMAN MOIYJISLHH.
MopenupoBaHue JUHAMHUKU MOMyJsiiuu. KpuBble pocTa YMCIEHHOCTH MOMYJISIUH.
KpuBbie BbDKMBaHMS. Perynsiuss 4YUCICHHOCTH MOMYJSUUNA: posib (aKTOPOB,
3aBUCAIINUX U HE 3aBUCSIINX OT IMJIOTHOCTH. DKOJOTUYECKUE CTpATeTuu BUAOB (I- U
K-cTparerun).

[Tonsitue 00 sKonormyeckoil Huiie Buaa. MecrooOutanue. MHoromepHas
MoJZenpb dKosiornyeckon Humm JIx.M. XarumHcoHa. Pa3smepbl 3KOI0rM4ecKou
Huiy. [loTeHnnanbpHas U peaan30BaHHas HUIIU.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. BHABl M HX JKU3HEHHBIE
CTpaTeruu. JKOJIOTMYECKUE SKBUBAIECHTHI.

3aKOHOMEpPHOCTH TIOBEJECHUSI W MHIpaluid KUBOTHBIX. buosormyeckue
WHBA3UM Yy KEPOJIHBIX BUJIOB.

JemoHcTpanuu

[Toptper: x. Y. XaTunHCOH.

Tabmuubl U cXeMbl: «IDKOJOTHYECKUE XAPAKTEPUCTHKU MOMYJIAIUNY,
«IIpocTpaHcTBEeHHass  CTpyKTypa momyjisiuum», «Bo3pacTHble  NHUpaMHbl
nonyusiqun», «CKOpOCTh — 3aceleHusi IOBEPXHOCTH 3eMJIM  Pa3InYHbIMU
opranuzMamMmn», «Mogeinb 3kosornueckon Huiu [Jx. M. Xatuunconay.

O6opynoBanue: repdapun pacTeHUH, KOJJICKIINHA KUBOTHBIX.

JlabopaTtopnasi pabora  «lIpucmocobieHus ceMsH  pacTeHUH K
pacceseHUIO».

Tema 9. Jkosorust coodmecTB. IKOJIOrHYeCKHE CUCTEMBbI.

CoobmectBa opranu3moB. buorneno3 m ero crpykrypa. CBsi3u Mexay
OpraHu3Mamu B OHOIIEHO3E.

Okocuctema kak otkpbitas cucrema (A. Jkx. Tencnu). OyHKIMOHATBHBIC
OJIOKM OpraHM3MOB B DJKOCHUCTEME: IMPOAYIEHTbl, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckne ypoBHu. Tpoduueckne nenu u cetu. AOUOTHYECKHE OJOKHU
skocucteM. [1ouBbI U Wbl B 9KOocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU
B 9KOCHCTEME.

OcHOBHbIE  TIOKa3aTeldu  dAKocucTeMbl. buomacca u  mpoaykuus.
DKOJIOTUYECKHE MUPAMUJIBI YhCcel, OMOMACChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpoiiku. Daykmyayuu.
HamnpaBiieHHbIE 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykiieccuu. llepBuuHbie U
BTOPUYHBIE CYKIIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykueccuu. KnmnmakcHnoe cooOuiectBo. bropaznoo0Opasue u noiaHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOWYHMBOCTH COOOIIIECTB.



[IpupoaHbie IKOCUCTEMBI. DKocUucmembl 03€p U peK. IKocucmemvl Mopetl U
O0KeaHos8. IKocucmemovl MyHOp, 1€CO8, Cmeneti, NYyCnblHb.

AHTpOIIOT€HHBIE JKOCUCTEMBI. Arposkocuctema. ArponeHos. Pazmumuus
MEXTy aHTPOTIOTEHHBIMU U MPUPOTHBIMHU IKOCHCTEMaMHU.

VYpb6o3kocuctembl. OCHOBHBIE KOMIIOHEHTBI ypOoskocucteM. [‘opojackas
bnopa u ¢ayna. CuHaHTpomnuzaiusi ropojickol ¢ayHbl. buomorunueckoe u
XO03IMCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJICUCTBUII OPTaHU3MOB B
sKocuctemax. Ponb kackaonoco sgpgexma u 6udo8-30upukamopos (Kirouesvix
61008) 6 hyHKYyuoOHUposanuu sxocucmem. IlepeHOC PHEPTHH U BEIIECTB MEXIY
CMEXKHBIMU SKOCUCTEMAMH. Y CTOMYMBOCTh OPraHU3MOB, MOMYJIALMNA U Y3KOCUCTEM
B YCJIOBHSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanusmol 8030elcmaust 3a2psA3HeHul pAa3HbIX Munos Ha
CcyOOpeaHU3MEeHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbL  JKOJIO2UYECKO20  HOPMUPOBAHUSL  AHMPONO2EHHO20  B030€lCMBUsL.
MeTo1010THs MOHUTOPHHTA €CTECTBEHHBIX M aHTPOIIOTCHHBIX YKOCHCTEM.

JleMoHCTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmuuer  uw  cxembl:  «CTpykTypa  OWoleHO3a»,  «IDKOCHUCTEMA

HIMPOKOJIMCTBEHHOIO Jiecay, «DKOCUCTEMA XBOMHOTO Jeca», «DyHKIHOHAIbHbIC
Ipynmnbl OPraHu3MoOB B 3KocHcTeMe», «KpyroBopoT BELIECTB B 3KOCHUCTEMEM,
«Ilenu nutanus (mactOUIIHAS, IETPUTHAS)», « IKOJOTMUECKasi MUpaMHUaa YUCE,
«KoJoruyeckas nmupamua OGuoMacchl», «IKOJIOrHuecKas MUpaMuia dHEPTUn»,
«O0pazoBanue 6onoTay, «IlepBuunas cykieccus», «BoccTaHoBlieHHE jeca 1mocie
noxapa», «9KOCHCTEMa 03€pa», «ArpoueHo3», «KpyroBopor BEHIECTB M IMOTOK
DHEPruu B arpoueHo3e», «[Ipumepsl ypodoskocucTtem».

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUN HACEKOMBIX, Uydelia MTHIL |
3Bepeit, repbapuu KyJbTypHBIX U TUKOPACTYIINX PACTCHUH, aKBApUyM KaK MOJIEIb
HKOCUCTEMBI.

IIpakTnyeckas padora «3ydeHre u onucanue ypo0o3KOCHUCTEMBD».

JlabopaTopHasi paGora «l3ydeHue pazHOOOpa3usi MEJIKUX TMOYBEHHBIX
YIEHHUCTOHOTHUX B Pa3HbIX 3KOCUCTEMAX).

IKCKypcHsi «DKCKypCHUsl B TUIMYHBIN OmoreorieHo3 (B ayOpaBy, Oepes3HsiK,
CJIbHUK, Ha CYXOJI0JIbHBIN UM TOMMEHHBIN JIYT, 03€pO, OOJIOTO)».

IKCKYpcHsl «ODKCKypCHsl B arpodKocucTeMy (Ha MOJ€ WM B TEIUIMYHOE
XO03MCTBO)».

Tema 10. buocdepa — riodajabHast IKOCHCTEMA

buochepa — obOmiemnanerapHasi o0ojiouka 3eMIIHM, TII€ CYUIECTBYET WM
CyILleCTBOBaJIA >kKM3Hb. PazBuTHe npeacTtaBieHuii o ouochepe B Tpyaax J. 3rocca.



VYuenue B. U. BepHanckoro o 6uocdepe. Obnactu 6uocdepsnt u e€ cocras. XKupoe
BEIIECTBO OMOC(hEpH! U ero PyHKIIHH.

3aKOHOMEPHOCTH cyliecTBOBaHus Ouocdepnl. OcoOeHHOCTH Onochepsl Kak
rio6anbHOM 3K0cucTeMbl. JnHaMuueckoe paBHoBecue B Ouochepe. KpyroBoportsl
BEILIECTB U OMOTCOXUMHYECKUE HUKJIBI (Yriaepoa, a3ota). PUTMUYHOCTE SIBJICHUMN
B Ouocdepe.

3oHasbHOCTE Ouocdepnl. [lonarue o Ouome. OCHOBHBIE OHMOMBI CYIIIH:
TYHJIpa, XBOMHBIE Jieca, CMEIIaHHbIE U TUPOKOJIMCTBEHHBIE JIeca, CTEH, CABAHHBI,
MyCThIHU, TPONTUYECKHE JIECA, BBICOKOTOPhs. KiuMar, pacTUTEIbHBINA U dKUBOTHBIN
MHUpP OMOMOB CYIIIH.

Ctpyktypa 1 QyHKIIUS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHIINANIA U
ouochepHbIx QyHKINHN.

JleMoHCcTpanuu

IToptpetsl: B. . Bepnasackuii, 3. 31occ.

Tabnuiel u cxembl: «['eocdheprl 3emin», «KpyroBopoT azora B NpUPOIE,
«KpyroBopot yriepoga B mpupone», «KpyroBopor kuciopojga B HpUPOJIE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIE OMOMBI cymny, «Kiumarnueckue
nosica 3emnn», «TyHapay, «Talra», «Cmemannsiii jgec», «IIIMpoKOINCTBEHHBIM
necy, «Ctenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuil gecy.

O6opynoBanue: repbapuu pacTeHHUI pa3HbIX OMOMOB, KOJIEKI[UU )KUBOTHBIX.

Tema 11. YesnoBek u oOkpy:xa0Ias cpeaa

DKOJIOTUYECKHE KPU3UChI M HMX TMPUYMHBL. Bo3jeicTBue ueloBeka Ha
ouocdepy. 3arpssHeHne BO3AyMIHONW cpenbl. OxpaHa Bo3ayxa. 3arps3HCHHUE
BOAHOW cpenbl. OxpaHa BOJHBIX pecypcoB. Paspymienne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHue KiuMara.

AHTpONOreHHOE BO3JEHCTBUE HA PACTUTEIBHBIN M XKUBOTHBIM Mup. OxpaHa
pacTUTENIBHOTO U KUBOTHOrO MHpa. OCHOBHBIE MNPUHIUIIBI OXPAaHbl ITPUPOJIBI.
Kpacubie kuuru. Oco0o oxpansembie mnpupojnbie Tepputopun (OOIIT).
boranndeckue caipl U 300J10THYECKUE TTAPKH.

OCHOBHbBIC TPHUHIUIIBI YCTOMYMBOTO PA3BUTHUSI UEIOBEUECTBA U TMPUPOJIBI.
PanionasibHO€ ~ TPUPOJIONONIL30BAHUE W COXpaHEHHE  OMOJIOTMYECKOIo
pazHooOpasust 3emumn. OOmue 3aKOHOMEPHOCTH TJI00ATBHBIX 3KOJOTHYECKHUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOTO KPU3HCa B €T0 BEPOATHBIE TIOCIEICTBU.

Pa3BuTHe METOJOB MOHUTOPHUHTA PA3BUTHS OMACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle UCCIe008aHUA nepexooa K pecypcocbepezaroujei U
KOHKYPeHmocnocoonou snepeemuxe. buonoeuueckoe pasnoodbpasue u buopecypcui.
Hayuonanvnvie ungopmayuonuvie cucmemvl, obecneuusaiowue O00CMyn K
uHgopmayuu nNO COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OCHOBbI



9Kopeadbunumayuu dKocucmem U Ccnocooos 60pvObLl ¢ OUONOBDEHCOCHUIMU.
Pexoncmpykyus mopckux u HazemHvix 5KOCUCTEM.

JemoHcTpanuu

Tabmuubl u  cxembl:  «3arpsisHeHHE  aTMocepb»,  «3arps3HeHHe
ruapocdepsl», «3arpsisHeHue nouBb», «llapHukoBbld  3ddekT», «Ocobo
OXpaHseMble IPUPOIHBIC TEPPUTOPHUI», «MOIETH YIPABIIEMOTO MUPAY.
O6opynoBanue: (ororpaduu OxXpaHsSEMbIX PACTeHHN U KUBOTHBIX KpacHoi
kHuru Poccuiickon @enepanun, KpacHol KHUTH pernoHa.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOTI'PAMMBI 110
BNOJIOTMN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmmBaeT TpeOOBaHUA K pPeE3yJbTaTaM OCBOCHHUS
oOy4JaromuMHUCs TPOTpaMM CpeaHero oOmiero oOpa3oBaHUsS: JIMYHOCTHEIE,
METaINpeIMETHBIE U NPEIMETHBIE.

B cTpykType AMYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MPOrpaMMbl IO OUOJIOTUU
BbIJICTICHBI CIEAYIOIIUE COCTABIAIONINE: OCO3HAHME OOYYAIOIIUMUCA POCCHICKON
IPaKJIaHCKON UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpPENENEHUI0, Haiuyue Momusayuu K OOy4EHUI0O  OHOJIOTHUH,
yeneHanpasienHoe paszeumue BHYTPEHHHMX YOEXIEHUU JIMYHOCTH Ha OCHOBE
KITFOUEBBIX IICHHOCTEH W HCTOPUYECKUX TPATUIUN Pa3BUTHS OMOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YUYAIOIINXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIbHOCTH [I€HHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, TMPUCYIIUMU CHUCTEME
OnoJornyeckoro  oOpa3oOBaHUs, Haluuue  NPABOCO3HAHUA  IKOJOTUYECKOUN
KYJIBTYPBbI, CHOCOOHOCMU CMA8UMb L€ U CTPOUTH )KU3HEHHBIE TIaHBbI.

JInyHOCTHBIE pe3yIbTaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTHUU JTIOCTUTAIOTCS
B E€IUHCTBE Y4YEOHONM M BOCHUTATEIBHON JESITEIBHOCTH B COOTBETCTBUM C
TPAAULMOHHBIMUA POCCUICKUMH COUUOKYJIbTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMHU, NMPUHATHIMU B OOULIECTBE IMpaBUIaMU U HOpMaMU
MOBEJICHUS] W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUs, CAaMOBOCIIUTAHUS U
caMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA U
YBOKEHUS K 3aKOHY U IMPABOINOPSAJKY, YEIOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KE€HHUSI, OEPEKHOTO OTHOIIEHUS K KYyJbTYPHOMY HAcleIul0 U
TpaJULMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, npupone u
OKpY>Karolen cpeae.

JlnyHOCTHBIE peE3yibTaThl OCBOEHUsI ydeOHoro mpeamera «buomorus»
JOJKHBI OTPakKaTh TOTOBHOCTh M CITOCOOHOCTH OOYJAIOIINXCSI PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WIIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKIECHHMH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA W OMbITA ACATEILHOCTHA B MPOILIECCE peaIu3allii OCHOBHBIX HAMpPABICHUUN
BOCIIUTATEJIbHOW JI€SITENbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:KaIaHCcKOro BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMHU 00YUaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUMCKOT0 OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, YBa)KCHHE
3aKOHA U IPABOMOPSIAKA;



TOTOBHOCTb K COBMECTHOM TBOPYECKOM JAEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUU YUYEOHBIX M TO3HABATENBHBIX 337y, BBHIMOJIHEHUU
OMOJIOrMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPEACNATh COOCTBEHHYIO TMO3HMIIMI0 IO OTHOUIEHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COLIMAJIBHBIM ITOJIOKEHHUEM;

FOTOBHOCTb K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJIHEHHUS
y4eOHBbIX, TIO3HABAaTEIbHBIX M HCCJIEJAOBATENbCKUX 3aJa4, YBaXKUTEIBHOTO
OTHOUIEHUS! K MHEHHUIO ONIOHEHTOB IMpHU OOCYXJIEHUH CIOPHBIX BOIPOCOB
OHMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTb K T'YMaHUTApHOM M BOJIOHTEPCKOM ACATEIBHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMS :

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaXIaHCKOH UJICHTUYHOCTH,
NaTPUOTU3MA, YBAXEHUS K CBOEMY HApoOay, YyBCTBA OTBETCTBEHHOCTH IIE€pEN
Ponunoil, ropaoctu 3a cBOW Kpal, CBOWO PoauHy, CBOM S3BIK U KYJIBTYDY,
IIPOLIOE U HACTOSIIEE MHOTOHALIMOHAIBLHOT0 Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIEHUE K MPUPOJHOMY HACIICIUIO U HaMITHUKAM IIPUPOLBI,
JOoCTHXKEeHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJIEHUE H
pa3BuTHE OWONOTHH, MOHMUMAaHMS 3HAUYEHUs OHOJOTMM B TO3HAHMM 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKa M COBPEMEHHOI'O OOIIECTBA;

ujeitHas yOexJIEHHOCTh, TOTOBHOCTh K CIIyXeHUI0 u 3anmuTte OTedecTsa,
OTBETCTBEHHOCTh 32 €r0 Cy1b0Y;

3) AyXOBHO-HPAaBCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, S TUYECKOTO TTOBEICHHUS;

CIIOCOOHOCTh OILICHUBATh CHUTYAllMI0O M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OPHUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAaHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMYMBOTO Oy IyIIEro;

OTBETCTBEHHOE OTHOILLICHUE K CBOMM POJMTEIISIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TMPHUHATHS LIEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUU C
TpaauuusMu HapoaoB Poccuuy;

4) 3¢TeTHYeCKOr0 BOCIIUTAHMSA

ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUECTBA, CIIOPTA, TPY/Ja, OOIIECTBEHHBIX OTHOIICHUH;

IIOHUMAaHHUE YMOLUOHAIBHOIO BO3JICUCTBUS KUBOU IPUPOABI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B Pa3HBIX BUJIaX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JINUHOCTH;

S) ¢usnuyeckoro BocnutaHusi, GOPpMUPOBAHMS KYJIbTYPbI 310POBbSI U
IMOLMOHAJIBHOI0 0J1aroNoJyYusi:

MOHMMAaHUE U pean3alus 3J0pOBOTO M 0e30MmacHoro oobpaza >KHU3HU
(310poBO€  TUTaHWE, COOJIOJIEHHE TUTMEHUYECKUX TMpaBUJI U HOPM,
cOQIaHCUPOBAHHBIA pEXKUM 3aHATUM U OTIbIXa, peryispHas Qunueckas
aKTUBHOCTH), OEpEXKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (DM3HUECKOMY U TICUXHUYECKOMY 3/I0POBBIO;

MNOHMMAHUE LEHHOCTH TNPaBWJ HHIUBUAYAIBHOTO W  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUSAX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUE TMOCIEICTBUI U HENPUATHS BPEIHBIX MPUBBIUEK (YHOTpeOIeHUS
aJIKOT0JIs1, HAPKOTUKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIMTAHMS

TOTOBHOCTh K TPY/ly, OCO3HAHUE IICHHOCTH MacTepCTBa, TPYA0JI00UE;

FOTOBHOCTh K AKTHUBHOW JESATEIBHOCTH TEXHOJOTMYECKOM W COLIMAJIbHOU
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHATh TaKyl0 JEATEIbHOCTD;

WHTEPEC K pa3InyHbIM cdepam mpodecCHOHANBHONU JEATEIHbHOCTH, YMEHUE
COBEpIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud ©  peaiu30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TUIaHbI,

FOTOBHOCTh UM CIOCOOHOCTH K OOpa3oBaHUIO U CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHMS:

HKOJIOTMUYECKH 11€J1IeCO00pa3HOe OTHOIICHUE K MPUPOJE KAaK HCTOYHUKY
YKU3HH Ha 3eMJle, OCHOBE €€ CyILECTBOBAaHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKOW KyJIbTYpBI: TMPUOOpPETEHUE OIbITa
IJJAHUPOBAHUSI TIOCTYNIKOB M OLEHKM HUX BO3MOXKHBIX IOCJHEACTBUNA IS
OKPY’KarOIIEH CPEIbI;

OCO3HAHUE TJI00ALHOrO XapakTepa JKOJIOTHYECKUX MPOOJieM M MyTell X
pelieHus;

CIOCOOHOCTh HMCTOJB30BaTh MPHOOpETaeMble MPU HU3YYCHHH OWOJIOTUU
3HaHWSIT W YMEHUS TPU PEIICHHH TPoOJIeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COONIIOZICHHE  TPaBWJI  TOBEACHHUS B MPHUPOJIE,
HalpaBJICHHBIX Ha COXpaHEHHWE pAaBHOBECHS B HKOCHUCTEMaX, OXpaHy BHJIOB,
KOCUCTEM, Ouochephl);

AKTUBHOE  HENPUATUE JCUCTBHUM, NPUHOCAIIMX BpEd  OKPYXKaKOLIEH
OPUPOAHON cpene, YMEHHE MPOrHO3UPOBATH HEOJArONMPHUATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS NMPEANPUHUMAEMBIX ICHUCTBUM U MPEIOTBPAIATh UX;



HAJIMYUE PA3BUTOTO HKOJOTMUECKOTO MBIILICHUS, IKOJIOTHYECKON KYJIbTYPHI,
OIbITa NEATETbHOCTH JKOJIOTUYECKOU HaIPABJICHHOCTH, YMEHUSA
PYKOBOACTBOBAaTbCS MMM B IIO3HABATEIIbHOM, KOMMYHUKATHUBHOW U COLHUAIBHOMU
MPAKTUKE, TOTOBHOCTH K YYaCTHIO B TPAKTHUYECKOMN JIEATEIIBHOCTH SKOJIOTMYECKON
HaIpPaBJICHHOCTH;

8) neHHOCTH HAYYHOIO NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTUS HAYKH M OOILIECTBEHHON MPAKTUKH, OCHOBAHHOI'O Ha JUAJOre
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJHUKYJIHTYPHOM MHPE;

COBEPIIECHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIBTYpPhl Kak CpEACTBa
B3aUMOJICUCTBUS MEXKY JIFOJIbMU 1 MMO3HAHUSI MUPA;

MOHUMAaHUE CHenuPUKA OWOJOTUM KaK HAyKd, OCO3HAHUS €€ poJu B
GbopMHpPOBaHUN PAlMOHATBHOTO HAYYHOTO MBINUJICHUS, CO3JaHUU IIEJIOCTHOTO
npeacTaBlieHuss 00 OKpYXalollleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YellOBEeKa U
oOllecTBa, B TMO3HAHWU TPUPOJHBIX 3aKOHOMEPHOCTEM W pEIICHUU MpolsIeM
COXPAHEHHUS TPUPOAHOTO PABHOBECHS,

yOSXKIEHHOCTh B 3HAYMMOCTU OWOJOTUU JJII COBPEMEHHOW IMBHIIM3AINU:
oOecIieyeHus: HOBOIO YPOBHS PAa3BUTHA MEAMUIIMHBI, CO3JaHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pEeIIaTh PECypCHbIE  MPOOJEMBbI  Pa3BUTHS
YeJIOBEUYECTBA, MTOMCKA MyTeH BBIXOJIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHus:  Mepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  pallMOHAJIBLHOMY
MCIIOJIb30BaHUI0 TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHMIO HOBBIX CTAaH/IAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TMOJYyYEHUM OUOJOTHYECKUX 3HAHMM B LEJAX
MOBBIIIEHUS  OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAYyYHOH TI'paMOTHOCTH, Kak
COCTaBHOM YacTu (yHKIIMOHATHHOW TPAMOTHOCTH OOydYaromuxcs, GopMHupyeMoin
pU U3y4YEeHUH OMOJIOTHH;

IIOHMMAHHUE CYIIHOCTU METOAOB MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH HCIIOJb30BaTh TOJIydaeMble 3HaHHUS [JIsd aHaju3a u
OOBSCHEHUS SIBIICHUI OKPYXAIOIIEr0 MUPa U MPOUCXOAIIMX B HEM M3MEHEHUH,
yMEHHE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHUS Ha OCHOBE HAy4YHbIX (DAKTOB H
VMMEIOIIMNXCS JAHHBIX C LIEJIbIO MOJYYEHHS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIIOJIb30BaTh OMOJOTUYECKUE 3HAHUS IS
penieHust IpoOJieM B pealbHbIX KU3HEHHBIX CUTYAIIMSIX;

OCO3HAHUE LEHHOCTA HAYYHOW NESITEIbHOCTH, TOTOBHOCTH OCYILIECTBISATH
MPOEKTHYIO U UCCIIEIOBATENBCKYIO IESITEIbHOCTh MHINBUIYAJIbHO U B TPYIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3OBaHHIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUW MO OMOJIOTUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSIMH.



METAIIPEIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3ybTaThl OCBOCHHS ydeOHOTO mpeamera «buomorus
BKJIFOYAIOT: 3HA4YMMble g (OPMHUPOBAHUS MHUPOBO33PEHUS O0O0YUYaIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OO0IIeHayYHbIe MOHSATHUS, OTPAXKAIOIINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEeUU(PUKY METOJIOB IO3HAHUS,
UCIIOJIB3YEMbBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SABJICHUE, MPOIECC,
cCUCTeMa, Hay4YHbIN (aKT, MPUHIUII, THINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCleloBaHue,  HaONMIOeHHe,  M3MEpPEHUEe, OSKCHEPUMEHT U  JIpyrue);
YHUBEpCAJIbHbIC y4eOHbIe JeHCTBUS (ITO3HABaTENbHbIC, KOMMYHHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecrneunBaroIme dopmupoBanue byHKIIMOHATBHON
IPAaMOTHOCTH M COLUMAJIbHOM KOMIETEHIMHM OOyYarolMXcs; CIHOCOOHOCTh
o0yyaromuxcs MCIIOJIb30BaTh OCBOCHHBIE MEXTUCIUTUTMHAPHEIE,

MHUPOBO33pEHYECKHUE 3HAHWS W  YHUBEpPCAJIbHbIE y4eOHbIE JCHCTBHS B
MO3HABATENLHON M COLUATBLHOMN MpPaKTHKE.

B pesynbrare wu3yueHus OHOJOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBanus y oOywatomerocs OyayT cHOpPMHPOBAaHBI TO3HABATEIHHEIC
yHHUBEpCaJbHble yueOHbIE AEHCTBHSI, KOMMYHUKAaTUBHBIE YHUBEPCAIbHbIE yUeOHbIE
NEUCTBUA, PETYJISTUBHbIE YyHHUBEpCAJIbHbIC Yy4eOHbIE JCHCTBUS, COBMECTHAas
NeSITEIbHOCTbD.

MetanpeaMeTHbIe pe3yibTaThl OCBOCHHS TMPOTPAMMBlI CPETHETO OOIIEro
00pa30BaHUs JOJIKHBI OTPAXKATh:

Ogaajenue YHHUBepPCAJbHBIMHU Y4eOHbIMU NMO3HABATEJIbLHBIMU
NEeUCTBUSAMM:

1) 6a30BbIe JIOTHYECKHE TeHCTBUA:

CaMOCTOSITENFHO  (OpPMYIHpPOBaTH W aKTyaJH3UpoOBaTh  MpobIemy,
paccMaTpHBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM MNPUEMBI JIOTHYECKOIO MBIIUICHUS
(ananu3a, cuHTE3a, CPaBHEHMS, KiIacCU(pUKAIIUU, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTMYECKUX TOHATHH (BBIICIATh UX XapaKTepHbIC MPU3HAKH, yCTaHABIUBAThH
CBSI3U C IPYTUMU TOHATHSMHU);

ONpEeAENATh UEeNH JACITeIbHOCTH, 3a/laBasg MapaMeTpbl W KpPUTEPUH HX
JOCTHXKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKHUE MOHATUA JUIsl OOBbsICHEHUS (PAKTOB U SIBICHUMN
YKABOW NPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCykaeHus (MHIYKTHBHbIE, JEIyKTUBHBIE, 10
aHAJIOTHH), BBISBIATH 3aKOHOMEPHOCTH U TPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
SIBIICHUSIX, (POPMYJIMPOBATH BHIBOABI U 3aKIIOUYCHMUS;

MPUMEHSITh CXEeMHO-MOJICJIbHbIE ~ CpEJCTBAa  JJsi  TNPEJCTaBICHUS
CYIIECTBEHHBIX CBS3€H M OTHOIICHWH B M3y4aeMbIX OMOJOTHYECKHX OOBEKTax, a



TaKkK€  TMPOTUBOPEUMH  Pa3HOTO  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
WH(OPMAITMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEHICHHS MPOOJEMBbI C YYETOM aHaIM3a WMEIOIIMXCS
MaTepUaIbHBIX H HEMATEPHUATbHBIX PECypPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHMBATh COOTBETCTBHUE PE3YJIbTATOB
TIEJISIM, OLICHUBATh PUCKH TIOCTEACTBUHN ACSITCIIBHOCTH;

KOOPJIMHUPOBaTh W  BBIMIOJNIHATH pabOTy B  YCIOBHUSAX  PEATBHOTO,
BUPTYAJIBHOTO 1 KOMOMHUPOBAHHOTO B3aWMO/ICHCTBHSI;

pa3BHUBaATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIIEN0BATEIbCKHE ICHCTBUS:

BJIAJICTh HABBIKAMH yUE€OHO-HCCIICIOBATEIIBCKON U MMPOCKTHOM JCSITEIIBHOCTH,
HAaBBIKAMH  pa3perieHus mpoOJieM, CIHOCOOHOCTBIO W  TOTOBHOCTBIO K
CaMOCTOATEILHOMY TMOMCKY METOIOB PEIICHUS TPAKTUYECKUX 33]1a4, MPUMEHEHHIO
Pa3IMYHBIX METOJIOB TIO3HAHUS;

WCIIOJIB30BaTh Pa3IMYHBIC BHUBI JICITCIBHOCTH 110 IOJIYYEHHUIO HOBOTO
3HAHWS, €T0 HWHTEPIPETAlHH, NPEeOOpa3OBaHUI0 W TPUMEHEHUIO B YyUeOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPU CO3/IaHUU YIEOHBIX U COIUATBHBIX TIPOEKTOB;

(dbopMUPOBATh HAYYHBIA THUI MBIIUICHHUS, BIaJIETh HAYYHOW TEPMUHOJIOTHEH,
KITFOUEBBIMU TTOHSATUSMU U METO/IAMH;

CTaBUTh M (OPMYJIHPOBATh COOCTBEHHBIC 3aladyll B 00pa3oBaTEIbHON
NEATETHPHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh  IPUYMHHO-CIICJICTBEHHBIC CBSI3M WM aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh THUINOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHl IJis JI0Ka3aTeIbhCTBA
CBOMX YTBEP)KJICHUH, 3a1aBaTh MapaMeTPhbl U KPUTEPUN PEIICHUS;

aHAIM3UPOBATh TIOJYYCHHBIC B XOJEC pEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OTICHUBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CUTYallUsM, OIIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISITh IEJICHANIPABICHHBIN TIOUCK TepeHoca CPEACTB M CIOCO00B
JeHcTBUS B MPO(ECCUOHANBHYIO CPEY;

yMETh TIEPCHOCHTHh 3HAHWS B IMO3HABATEIBHYIO M TPAKTHYECKYIO 00JIaCTH
KU3HEICATCITLHOCTH;

yMETh UHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTATh HOBBIE HJIEH, MpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHS,
CTaBUTh NIPOOJIEMBI U 33J1a4H, IOMyCKAOIINE aJTbTEPHATHBHBIC PEIICHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3TMYHBIX UCTOYHHUKAX MH(POPMAINH (TEKCTE YU4eOHOTO
nocoOws, HAYYHO-TIONMYJSIPHOW JIUTEparype, OHOJOTHYSCKUX CIIOBApsSIX U
CIpaBOYHUKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B VHTepHETE), aHaIM3UPOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB B (DOPM MPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ TOCTOBEPHOCTh U HEMTPOTUBOPEUHBOCTD;

bopMyTUpPOBATh 3aMpPOCHl U MPUMEHATH PA3THMYHBIE METOJIbI MPU TTOUCKE U
orbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJTHEHUS YYCOHBIX
3amad;

npUOOpETaTh OIBIT KCIOIB30BaHUS HHGOPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBAThH KYJbTYPY aKTUBHOTO HCITOIB30BAHUS Pa3TMYHBIX
MTOVICKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMYy  TPEACTABICHUS
ouosiornyeckor nHGpopmaruu (CxeMbl, Tpa@uku, TUarpaMMbl, TaOIUIbI, PUCYHKH
" ApyToe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ononornyeckor HWHPOpPMANMEH: TPUMEHATh XHUMHUYECKue, (Qusnyeckue u
MaTEeMaTUYECKUe 3HaKW W CUMBOJBI, (HOpPMYJibl, abOpeBHaTypy, HOMEHKIATYDY,
UCTIONB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHMBOJIHMYECKHE  CPENICTBA
HaTJIATHOCTH;

BIAJCTh  HABBIKAMH  pAcloO3HaBaHWA HW  3alUThl  WHOOpMAaIuH,
nH(OPMAITMOHHON O€30MTaCHOCTH JIMYHOCTH.

OgyaieHue yHUBePCAIbHBIMH KOMMYHHUKATUBHBIMU J1eCTBUAMM:

1) obmmeHue:

OCYIIECTBJIATH KOMMYHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe WJIM JUCKYCCHM IO CYHIECTBY OOCYyXKTaeMol TeMbl (YMEHHE 3a1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJIHEHUS TpejiaraeMon
3aJlayy, YYUTHIBATh MHTEPEChl U COTJACOBAHHOCTH MO3UIMI JIPYTUX YYaCTHUKOB
JIMaIora Ui JUCKYCCUN);

pacmo3HaBaTh HEBEpOAJbHbIE CpEACTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, IMPEANOCHIIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMATYATh KOH(PIUKTHI U BECTH IIEPETOBOPHI;

BJIAJCTh PA3JIMYHBIMUA CIIOCOOAMHU OOIICHUS M B3aUMOJICUCTBUS, TTOHHUMATh
HaAMEPEHUS IPYTUX JIIOJICH, MPOSBISATh YBOKHUTEILHOE OTHOIICHUE K COOCCETHUKY
U B KOPpEKTHOU popme hopMyIupoBaTh CBOM BO3PAKEHHUS,;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIH30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasl 1eSITeJIbHOCTh:

MOHMMATh M KCIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAMBUIYJTbHON
paboOTHI MPU PELICHUH OMOJIOTHYECKON MPOOIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aUMOJICHCTBUS MPHU PEIICHUN YIeOHOM 3a1auu;

BBIOMpATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHM C y4€TOM OOIIUX
WHTEPECOB M BO3MOXXHOCTEH Ka)/I0T0 4ieHa KOJIICKTHBA;



NPUHUMATh 1M COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJAWHUPOBATh JACHUCTBUSA MO €€ JIOCTHXKEHUIO: COCTAaBIIATH IUIAH JCHCTBHM,
pacmpeiensiTh pojad ¢ Y4€TOM MHEHHH YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM pabOThI;

OIICHUBATh Kaue€CTBO CBOErO BKJAJa M KaXJOr0 y4YacTHUKA KOMaH]bI B
o0l pe3yJsibTar 1o pa3pabOTaHHBIM KPUTEPUSIM;

npejJiaraTh HOBBIE TPOEKTHI, OLIEHHBATh HJEU C TO3UIMUU HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEJICHUE B Pa3IUYHBIX
CUTYaLMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.

OBJaieHne YHMBEPCAIbHBIMH PEryJATHUBHBIMU AeHCTBUSIMH:

1) camoopranu3anms:

WCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS IS BBIABICHUS TPOOIeM W HX
pelieHus B )KU3HEHHBIX U YYEOHbBIX CUTYaIUsX;

BbIOMpAaTh Ha OCHOBE OMOJIOTMYECKHX 3HAHUN 1IEJIEBbIE U CMBICIOBBIC
YCTAHOBKHM B CBOMX JCHCTBHSX M MOCTYMKAax MO OTHOILICHUIO K JKUBOU MPHUPOJE,
CBOEMY 37I0POBBIO U 3I0POBbI0 OKPYIKAOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh IMO3HABATEIbHYIO NI€SITEIbHOCTh, BBISBISATH
po0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIEC 3aJ]a4l B 00pa30BaTEIIbHON
JEATENIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO  COCTABJISITH IUIAaH  pPEIICHUS MpodsieMbl € Y4ETOM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHIA;

JIaBaTh OLICHKY HOBBIM CHUTYaIIUSIM;

pacuMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JiejaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pElICHHE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO HIUPOKOW HPYIUIUU B
pa3HBIX 00JIACTSX 3HAHMM, IMOCTOSHHO IMOBBIIIATH CBOM OOpa30BaTENIbHBIM U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTh KOPPEKTHUBBLI B JI€SITEIILHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB IESAM;

BIAJ€Th HABBIKAMHM  TO3HABATENBbHON  pedJeKkcHud KaK  OCO3HaHUS
COBEpIIAEMbIX JEHUCTBUM UM MBICIUTEIBHBIX MPOILECCOB, HMX pPe3yJbTaTOB U
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI peIeKCUM ISl OLIEHKW CUTyalluu, BhIOOpa
BEPHOI'O PEIICHHUS;

YMETh OIIEHMBATh PUCKHM U CBOEBPEMEHHO IPUHUMATh PEUICHUS IO HUX
CHUIKEHHUIO;



IIPUHAMATh MOTHBBI M apryMEHTBl JPYTHX IPU aHaJIU3€ pe3yJIbTaTOB
NEeATEIbHOCTH;

3) npuHsTHE CeOST M IPYTrUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEJIOCTaTKU U JOCTOMHCTBA;

IIPUHAMAaTh MOTHBBI M apryMEHTBl JPYTHX IIPU aHaJIu3€ pe3yJbTaTOB
NEATEIbHOCTH;

IIpHU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLINOKU;

pa3BUBATH CIOCOOHOCTH TOHUMATh MUP C TIO3HUIMH JPYTrOro YeI0oBeKa.

INPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yNbTaThl OCBOCHHUSI COJEpPXKaHUSI Y4eOHOro MpeaMera
«buonorusiyy Ha yriayOn€HHOM YpOBHE OPHEHTHPOBAHBI Ha oOecredeHue
npopuapHOro  oOyueHus  oOydaronuxcss  Owosormu. OHM  BKIIIOYAOT:
cnenuduyeckue ajist OMOJOTUM HAy4YHbIC 3HAHUS, YMEHUS U CIIOCOOBI JIEHCTBUH 1O
OCBOCHMIO, UHTEPIPETALMH U MPEOOPa30BAHUIO 3HAHUM, BUJBI JEATEIBHOCTH MO
MOJIYYCHUIO HOBBIX 3HAHUU W UX MPUMEHEHUIO B PA3JIMYHBIX YUEOHBIX, a TAKXKE B
peabHbIX KU3HEHHBIX cuTyanusx. lIpenMeTHbie pe3yiabTaThl MPEICTABICHbI MO
rojiaM U3y4eHusl.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHoro npeamera «buonorus» B 10
Kacce NOJKHBI OTPAXKaTh:

cOPMHPOBAHHOCTh 3HAHUA O MECT€ W POJM OWOJOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KAapTHUHBI MUpA, B
MO3HAHWM  3aKOHOB  MPHUPOABI M  PEUICHUU MNpoOJeM  PalOHAIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIaJE POCCUICKUX U 3apyOCKHBIX YUEHBIX B Pa3BUTHE
Omooruu;

BJIQJICHUE CUCTEMOM OWOJOTUYECKUX 3HAHUH, KOTOpas BKIIIOYACT:
OCHOBOITOJIATAIONIE OHOJIOTHYECKUE TEPMHUHBI W TOHATUS (KW3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPETYJSIUs, CaMOBOCIIPOHU3BEICHNUE,
HACJIEICTBEHHOCTh, M3MEHUYMBOCTh, POCT U PA3BUTHE), OMOJOTUYECKUE TEOPUHU
(xnetouynast teopus T. [lIanna, M. Illneiinena, P. BupxoBa, XxpomocoMHas Teopust
HacnenctseHHoctu T. Moprana), yuenuss (H. W. BaBumoBa — o meHTtpax
MHOTOOOpa3usi W MPOUCXOXKICHUS  KyJIbTYPHBIX  pPACTEHUH),  3aKOHBI
(enrnHOOOpa3usi MOTOMKOB TMEPBOTO TOKOJICHHUS, PACIIEIUICHUS, YUCTOThI TaMer,
HE3aBUCUMOro HacienoBanus [. MeHzgens, TOMOJIOTUYECKUX PAIOB B
HACJIEJICTBCHHOU U3MEHUYUBOCTHU H. . Baswuiiona), IIPUHLIHATIBI
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMU METOJaMU HAyYHOTO IIO3HAHMS, MCIOJIb3YEMbIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OMUCAaHUE, H3MEpPEHUE,
HaO0JII0/ICHHE, SKCIIEPUMEHT);



YMEHHE BBIACIATH CYIIECTBEHHBIC MPU3HAKN: BUPYCOB, KIETOK MPOKAPUOT U
IYKapUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIE
OakTepuil, rpuOOB, pacTeHU, )KUBOTHBIX U YEJIOBEKA, CTPOCHUSI OPIaHOB U CUCTEM
OpPraHOB pAacTEHUl, >XUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEACITEIbHOCTH,
MPOTEKAIONUX B OpraHU3Max PAacTeHUH, KUBOTHBIX M YEIOBEKa, OMOJOTUIECKIX
IPOLIECCOB: 0OMEHa BelIecTB (MeTaboIM3M), MPEBPALLEHUS SHEPTUU, OpOKEHUS,
aBTOTPO(HOTO U reTepoTPOPHOrO TUIIOB MUTAHMS, (OTOCUHTE3a U XEMOCHHTE3A,
MUTO3a, MeH03a, TaMeTOreHe3a, dMOpUOreHe3a, NOCTIMOPUOHAIIBHOTO Pa3BUTHA,
Pa3MHOXXEHHUS,  HMHJIMBUIYaJbHOTO  Pa3BUTUS ~ OpraHu3Ma  (OHTOreHe3a),
B3aMMOJIEMCTBHSI T€HOB, FE€TEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

yMEHHE YCTaHABIMBATh B3aMMOCBS3M MEXAYy OPraHOMJAMHU KIETKH M X
GYHKIUSAMHU, CTPOEGHHMEM KJIETOK pa3HbIX TKaHEH M HX (QYHKIHSIMH, MEXIY
OpraHaMd M CHCTEMaM{ OpraHOB y pAcCTeHMi, >XKMBOTHBIX M YEJIOBEKa M HUX
GYHKIUAMHE, MEXAYy CHCTEMaMU OPraHoB M MX (QYHKIMSIMH, MEXIy 3STanamu
oOMeHa BeIIeCTB, 3TallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
Tanamu 3MOpPUOHANIBHOTO Pa3BUTHUS, T€HOTUNOM M (PEHOTUIIOM, (PEHOTHIIOM U
dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISBIATh OTJIMYUTEIbHBIE MPU3HAKU JKUBBIX CHUCTEM, B TOM YHUCIIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa,

YMEHHE HCI0JIb30BaTh COOTBETCTBYIOIME AapryMEHThl, OMOJIOIMYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJISl TOKA3aTENbCTBA POJICTBA OPTaHM3MOB Pa3HBIX
CHUCTEMaTUYECKUX TPy,

yMEHHE peniatb ONOJIOTHYECKUE 3a/1a4H, BBISBIISATH IPUUNHHO-CIICICTBEHHbIC
CBSI3U MEX/1y UCCIIElyEMbIMU OMOJIOTMYECKUMU IIPOLIECCAMU U SBJICHUSIMU, J1€1aTh
BBIBOJIbI ¥ TPOTHO3BI HA OCHOBAHHH TTOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OPAaTOPHBIE M IpaKkTUYECKHe padoThl, COOJ0aTh
mpaBuia mpu paboTe ¢ yueOHbIM U Ja00paTOPHBIM 000PYI0BAaHUEM;

YMEHHE BBIIBUraTb THIIOTE3bl, MPOBEPSITh MX OKCIEPUMEHTAIbHBIMU
cpencTBamu, (GOpMYyIUpYs IeJb HUCCICIOBAHMS, AaHATU3UPOBATH IOTYYCHHBIC
pe3yNbTaThl U AENATh BBIBOJBL;

YMEHHE Y4acTBOBaTh B y4EOHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMOJIOTHH,
9KOJIOTUHM U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOIBHBIX HAy4YHBIX OOIIECTB, U
nyOJIMYHO  OPEACTaBISATh  MOJYYEHHBbIE  pe3ysNbTaThl Ha  YYEHHYECKHX

KOH(EPEHITUAX;
yMEHHE OIICHMBATh JTUYECKHE aCIeKThl COBPEMEHHBIX WCCIICIOBAHUN B
obimacTh  OWONOTMM W MEIWIHUHBI  (KJIOHHPOBAaHWE,  HMCKYCCTBEHHOE

OIUTOIOTBOPEHME, HAMPABIEHHOE M3MEHEHHE T'€HOMa M CO3/IaHUE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHE OCYIIECTBISATh OCO3HAHHBIM BBIOOP Oyayuied mnpodeccuoHanbHON
NESTENTHPHOCTH B 00JacCTH OMOJOTHH, MEAUITUHBI, OMOTEXHOJIOTHHU, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBA, MUIIEBON MPOMBIIIJIEHHOCTH, YTIyOIsiTh MO3HABATEIbHBIHN
WHTEPEC, HAMIPaBJICHHBIM HA OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH npodeccuu u
IPOJOJDKEHHEe OMOJIOTMYECKOro 00pa3oBaHMs B  OpPraHM3alUsAX CPEIHEro
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

[IpenmeTHbIe pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 11
Kjlacce JOJIKHBI OTPAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ M pPOJM OWOJOTHM B CHCTEME
€CTECTBEHHBIX HayK, B (OpPMHPOBAHHWU COBPEMEHHON €CTECTBEHHO-HAYyYHON
KapTUHBI MHUpA, B TMO3HAHUM 3aKOHOB IMPHUPOJBl M PEIICHUH SKOJOTHYECKUX
mpoOJeM dYenoBEeUecTBa, a TakKKe B PEIICHWH BOIPOCOB PAIMOHATHLHOTO
MPUPOOIIOIH30BaHUS, U B (DOPMUPOBAHUH IICHHOCTHOTO OTHOIICHUS K MPHUPO/IE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuUTHE OMOJIOTUH;

YMEHHE BJIAJIETh CHUCTEMOW OWOJOTMYECKUX 3HAHUM, KOTOpas BKIHOYAET
OTIPEJICNICHHUs] W TIOHUMAaHHWE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OMOJOTHYECKUX
TEPMUHOB M TOHATHM (BHI, IKOCUCTeMa, Ouocdepa), OUOIOTrHUYECKHUE TEOpUU
(aBosmonioHHas Teopust Y. JlapBuHa, CUHTETHUYECKAsl TEOPHUS 3BOJIIOLUU), YUCHUS
(A. H. CeseprioBa — 0 myTsaX U HampaBieHuUsx 3Bomtonnu, B.M. BepHajackoro — o
ouocdepe), 3akoHbl (reHeTudeckoro paBHoBecus [[x. Xapau u B. BaiinOepra,
3apoapimieBoro cxoacrBa K. M. boapa), mpaBmma (munumyma [O. JlubOuxa,
HKOJIOTMYECKON NUpaMuibl 3HEPruM), rumnore3sl (runoreza «vupa PHK» V.
['unbepra);

YyMEHHME  BJIaJ€Th  OCHOBHBIMH  METOJIaMM  HAy4YHOrO  TIO3HAHWS,
UCIIOJIb3YEMbIMHU B OMOJIOTHYECKUX HCCIIE0OBAHUSAX KUBBIX 00BEKTOB U SKOCUCTEM
(omucanue, M3MepeHue, HaONIOJICHHE, JYKCIEPUMEHT), CIocOo0aMu BBISBICHUS U
OLICHKH aHTPOIIOT€HHBIX U3MEHEHUH B MIPUPOJIE;

YMEHHE BBIJICTISATh CYIICCTBCHHBIC MPU3HAKU: BHJIOB, OHOTEOILICHO30B,
PKOCUCTEM U Ouocdepbl, CTaOWUIU3UPYIOIIETO, ABUKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO ot0opa, aJIONaTPUYECKOro u CUMITATPUYECKOTO
BUI000PA30BaHUs, BIMSHUS JBIDKYIITUX CHJI SBOJIOIMN HA TEHO(OH T TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHW3MOB K cpejie OOWTaHMs, YepeoBaHUs HAIPaBICHUMN
ABOJIIOIUH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B SKOCUCTEMAX;

YMEHHME YCTaHABJIMBATh B3aUMOCBS3M MEXKIY TMPOIECCaMH HBOJIOINH,
JBIDKYIIMMHA CHJIAMH aHTPONOreHe3a, KOMIIOHEHTaAMU Pa3IMYHbIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISIBJISITH  OTJIMYUTEIbHBIE  NPU3HAKM  KUBBIX  CHCTEM,
PUCIIOCOOJICHHOCTh BHJIOB K cpelie OOuTaHMs, a0MOTHYECKUX U OMOTUYECKHX



KOMIIOHEHTOB  DKOCHCTEM, B3aUMOCBS3€H  OpraHM3MOB B  COOOIIECTBaXx,
AHTPOITOTE€HHBIX U3MEHEHUN B SKOCUCTEMAX CBOECH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIUE APTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY ISl JOKa3aTeIbCTBA POJCTBA OPTaHU3MOB PAa3HBIX
CUCTEMATHYECKUX TPYII, B3aUMOCBS31 OPTaHU3MOB M CPEJIbl OOMTAHMS, €AMHCTBA
YeIIOBEYECKIX pac, HEOOXOTUMOCTH COXpAaHEHUS MHOTooOpa3usi BHJIOB U
IKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS MPUPOJIBI M YEIOBEUYECTBA,

yMEHHUE pemaTh OMOJOTUYECKUE 3391, BBISBISITH TPUYUHHO-CIICICTBCHHBIC
CBSI3M MEX]Iy UCCIIETYEMbIMU OMOJIOTUYECKUMHU MPOIECCAMU U SBIICHUSIMH, JI€TIaTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHUU TOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBINOJHATh JIA0OpAaTOpHbIE M MpakTU4YecKue padoThl, cOOJ0aTh
npaBuiia Ipu padoTe ¢ yueOHBIM U Ta00OpaTOPHBIM 000PYAOBaHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, MPOBEPITh HUX OKCIEPUMEHTAIbHBIMU
cpenctBamu, GOpMyIUpPYs 1eJib KCCIEIOBaHUS, aHATU3UPOBATH IOJYUYEHHbIE
pe3yIbTaThI U JENTAaTh BHIBOIBI,

YMEHHE Y4YacTBOBaTh B y4EOHO-MCCIIEIOBATEIILCKOM paboTe Mo OuoJyioruw,
DKOJIOTUU W MEJUIIMHE, MPOBOJAUMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOoJIMYHO  TPEACTaBIATH  MOJIyYEHHBIE  PE3yJIbTaTbl Ha  YYEHHYECKHX
KOH(DEpEeHITUSX;

YMEHHUE OLIEHUBATh TMUIMOTE3bl U TEOPUU O TIPOUCXOKICHUH JKU3HU, YEIOBEKA
M UYEJOBEUYECKUX pac, O MPUYMHAX, MOCIEJACTBUSAX M CIOco0ax MpeaoTBpaIleHUs
TII00ATBHBIX U3MEHEHUI B Onocdepe;

YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mnpodeccrnoHambHON
NEeSTEIBLHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTUU, IPUPOIOTIONB30BAHUS, MEAUIUHBI,
OMOTEXHOJIOTUH, TICHXOJIOTUH, BETEPUHAPHUM, CEIIbCKOTO XO3SCTBA, MHINEBON
MPOMBITIUICHHOCTH, YTIIyOJISITh TIO3HABATEILHBI WHTEpPEC, HAMpaBICHHBIN Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIICH  mpodeccmn W MPOAOIIKEHUE
OMOJIOTUYECKOTO 00pa3oBaHUsl B OpPraHU3AIUSAX CPEAHETr0 MPOPECCHOHAIBHOTO U
BBICIIIET0 00Opa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJTACC
KosmnuecTBo 4acos JIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne i/m Kourpoabnbsie IIpakTHyeckue
NMPOrpamMMblI Bcero o0pa3oBaTebHbIE
padoTsbI padoThI pecypest
1 buonorus xak Hayka
2 JKuBBIE CHCTEMBI M UX H3YUCHHE
3 buonorus kinetku 0.5
4 XUMHYEcKash OpraHu3aIus KICTKH 10
3) Crpoenue 1 pyHKIIUH KIETKH 8
6 OOMeH BeleCcTB U MPEBpAIllEHUE SHEPTUU B 9 1
KIIETKE
7 Hacnencreennast nuapopmanus u 9 05
peanuzanus e€ B KJIETKe
8 JKu3HEHHBIN LUK KICTKU 6 1
9 Crtpoenue 1 pyHKIMH OpraHU3MOB 17 1.5
10 Pa3mHOX€EHME U pa3BUTHE OPraHU3MOB 8 1.5
1 ['eneTnka — Hayka 0 HacCJIeICTBEHHOCTH U 5 05
W3MEHYUBOCTH OpPTraHU3MOB
12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYUBOCTHU 6
14 I'enetnka yemoBeka 3 0.5
15 Cenekiusi OpraHu3MOB 4 1
16 buotexHoOrus ¥ CHHTETHYECKasE OMOJIOTHS 4
17 PesepBHOE Bpems 1



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KounuectBo yacos JIEKTPOHHbIE
No 11/ HanmeHoBaHMe pa3/ieioB U TeM Kowrpoasusie  Tpakrusecie (uudpoBrbie)
NpOrpaMmbl Bcero paGoThI paGoTe: o0pa3oBaTejbHbIE
pecypchbl
1 3apoXkIeHUE U Pa3BUTUE IBOIOIIMOHHBIX 4
NpeJCcTaBIeHUN B OMOIOTHH
2 MuUkposBOTIONUS U €€ Pe3yJIbTaThl 14 2
3 Maxkpo3Boironus 1 €€ pe3yabTaThl 6
4 [IpoucxoxaeHne u pa3BUTHE )KU3HU HA 15 15
3emuiie
5 [IpoucxoxaeHne yenoBeKka — aHTPOIIOTEHE3 10 1
DKOJIOTHSI — HayKa O B3aUMOOTHOILICHHSIX
6 OpPraHU3MOB U HaJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollle cpenou
7 Opranu3msel U cpesia OOUTaHUS 1.5
8 DKOJ0TrUs BUAOB U HOMYJIALUN 0.5
9 OKousorust coo0IIecTB. DKOJOTHUECKUE 12 05
CHCTEMBI
10 buocdepa — rmobanbHast SKocucTeMa 6
11 UenoBek U OKpyKaroIas cpeaa 6
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
No ara ugpossbie
n/m Tema ypoxa Bcero Kontpouprbie  Ipaxririeckie fdl3yqeﬂnﬂ 26[?:11;0B3Teﬂbﬁble
padoThI padoThI pecypes!

buonorus kak KoMIUIeKCHasI HayKa U Kak 1

9acTh COBPEMEHHOTO O0IIeCcTBa

JKuBbI€ cHCTEMBI M X CBOWCTBA 1

YpoBHEBast OpraHNU3aus )KUBBIX CHCTEM

HcTopust OTKpBITHS U U3YUEHUS KIIETKU. 1

Knerounas reopus

MeTo/1b1 MOJIEKYJISIPHON U KJIETOYHOH

ouonoruu. [IpakTuueckas pabora

«M3yueHne MEeTO10B KJIETOYHOU OMOJIOTUI 1 05

(xpomarorpadus, snexkrpodopes, '

muddepeHnuaibHoe HeHTpUudyrupoBaHue,

[TLP)»

XHWMHUYECKUI COCTAB KJIETKU 1

MuHepanbHbIe BElIecTBa KIETKH, UX 1

Ouosioruveckast poJib

Opranudeckre BemecTBa KISTKH — OeKu.

JlaGopatopHnas pabora «OOHapyx eHue 1 05

OCJIKOB C TIOMOIIBI0 Ka4eCTBEHHBIX '

peaxkuumii»

CBoiicTBa, KnaccupuKanys u GyHKIUU 1

0€eJIKOB




OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKHU —

10
YTJIEBOABI

11 Opranudeckue BeIecTBa KJIETKH —

JIUTTHA]TBI
Hyxneunossie kucnotsl. JJHK u PHK.

12 JlaGopatopHas pabota «/ccnenoBanue 05
HYKJIEMHOBBIX KHCIIOT, BBIJICJIICHHBIX U3
KJICTOK Pa3JTUYHBIX OPTaHU3MOBY

13 Crpoenue u Gpynkiun ATD. [Ipyrue
Hykaeosuarpudocdarsr (HTD)

14 CexBenupoBanue JIHK. Meromast
T€HOMMKH, TPAHCKPUIITOMUKH, IPOTEOMUKH

15 MeToabl CTpYKTypHOU OHOJIOTUU

16 Tuner knetok. [IpokapuoTndeckas KiieTka
CrtpoeHue 3yKapuOTHIECKON KICTKHU.

17 [TpakTuyeckas padora «V3ydeHnue cBoicTB 0.5
KJIETOYHOU MEMOpaHbI»

18 IToBepXHOCTHBII annapar KJI€TKH
OnHOMEeMOpaHHBIE OPTraHOUIBI KIIETKH.

19 [IpakTrueckas padota «M3ydenue 05
JBMKEHUS LIMTOILIa3Mbl B PACTUTEIIBHBIX
KJIETKax»

[TomryaBTOHOMHBIE OpPTaHOU/IBI KIICTKH:

20 MUTOXOH/IPHH, Tu1acTH Il JlabopaTtopHas 05
pabota «MccnenoBanue miasmMonusa u '
JIeTIIa3MOJIM3a B PACTUTENBHBIX KIIETKaX»

21 HemeMmOpanHble opraHou/Ibl KIETKU

22 Crpoenue u QyHKIUH S1pa




23

24

CpaBHUTEIIbHAS XapaKTEPUCTHKA KIICTOK
aykapuort. JlabopaTopHas pabora
«M3ydeHune cTpoeHHsI KIETOK Pa3InIHbBIX
OpPraHu3MOBY»

ACCUMWIISIIIAS ¥ TUCCUMIIISIINS — JIBE
CTOpOHBI MeTabomm3Ma. Turbel oOMeHa
BemecTs. JlabopaTopHas pabora
«M3y4eHune KaTaJIuTUIeCKON aKTUBHOCTH
(dhepMeHTOB (Ha MpUMepe aMUIa3bl WIH
KaTasas3bl)»

0.5

25

26
27

DepMEeHTATUBHBINA XapaKTep peaKImii
KJIETO4YHOro MeTabosin3ma. JlabopaTopHast
pabota «/3ydyeHue GpepMeHTaTUBHOTO
paclleIUIeHHsl IEPOKCHIa BOJLOPOA B
PaCTUTEIBHBIX U )KUBOTHBIX KJIETKAX)
benku-akTuBaTOphl U OEIKU-UHTUOUTOPHI

ABTOTpO(DHBIN THIT 0OMEHa BELIECTB

0.5

28

dorocunre’

29

Xemocuntes. JlabopaTopHas pabota
«CpaBHeHHe npoleccoB (poTocuHTe3a U
XEMOCHHTE32

0.5

30

AHa’poOHbIe opraHnu3Mbl. Busl OposkeHus.

Jlaboparopnas pabota «CpaBHeHHE
MIPOIIECCOB OPOKECHUSI M JIbIXAHHSI

31

32

AspoOHBIE OpraHU3MBbl. JTaITbl
SHEPreTHYECKOro oOMeHa

DHeprus MeMOpPaHHOTO rpaiueHTa
npotoHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTa3bI

33 Peakuun MaTpuyHOro cCHHTE3a
34 Tpanckpunuus — marpuunslii cuate3 PHK
35 Tpancnsauus u e€ 3ramnbl
36 KonupoBanue amunokucinot. Poib
prubocoM B OMOCHHTE3E OenKa
37 Opranu3aius TeHOMa Y IPOKapHOT U
9YKapHOT
38 MornekynsipHbIe MEXaHU3MBbI SKCIIPECCHH
T€HOB y SYKapHOT
Bupycbl — BHekseTOUHbIE (OPMBI )KU3HU U
39 obnuratHele napa3uThl. [IpakTHueckas 0.5
pabota «CoziaHue MOJIeNId BUPYCa»
40 BupycHsie 3a0051eBaHMs YeTOBEKa,
KUBOTHBIX, PACTEHUH
41 HanotexHonoruu B OMONIOTHH U MEAUIIMHE
42 JKU3HEHHBI UK KIIETKU
43 Matpuunsiii cunres JJHK
Xpomocomsl. Jlaboparoprasi pabota
44 «M3yueHne XpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenapaTax»
45 JleneHne KICTKH — MHTO3
Tumne! k1eTok. KapuokuHes u MUTOKUHES.
46 JlaboparopHuas pabota «Habmonenue 05
MHUTO3a B KJIETKaX KOHYMKA KOpeIIKa JTyKa
(Ha roTOBBIX MUKpOIIpernapaTax)»
47 Perynsuust :kM3HEHHOTO LKA KIIETOK



48

OpranusM Kak eIMHOE LIeJI0e

Txanu pactenwuii. JlaboparopHas pabota

49 . - 0.5
«M3ydenue TKkaHel pacTeHU»
TkaHU )KUBOTHBIX U YeIIOBEKA.

50 JlaGopatopHas pabota «/3yueHue TkaHeil 0.5
’KUBOTHBIX)»
Opransl. Cucremsl opraHos. JlaboparopHas

51 pabota «/3ydeHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MOB

53 JIBOKeHHE OpraHu3MOB

54 [Tutanue opranu3mMoB

55 [TuTaHre TO3BOHOYHBIX KUBOTHBIX.
[TuimeBapuTenbHas cucTeMa 4eaoBeKa

56 JlpIxaHue opraHu3MoB

57 JIbIXaHue MO3BOHOYHBIX JKUBOTHBIX U
YeJI0BEKa

58 TpaHcnopT BemecTs y opraHu3MoB

59 KpoBeHocHas cucreMa o3BOHOYHBIX
KUBOTHBIX U YEJIOBEKA

60 Boiaenenue y opranu3smosB

61 3ammrTa y OpraHu3MoB

62 NMMyHHast cucTeMa 4enoBeKa

63 Pa3npakumocTs u perymsanus y
OpPTraHU3MOB

64 ['ymopanbHast peryasiust U SHIOKpUHHAs

CHUCTEMA XKUBOTHBIX U YEJIOBEKA



65
66
67

@opMBbl pa3MHOXKEHHSI OPTaHU3MOB
ITonosoe pa3zMHOXkEHUE

Meiio3

68

I'ametorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJIeToK. JlabopaTopHast paborta
«H3yueHne cTpoeHus MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenapaTax»

0.5

69

NupuBunyanbHOE pa3BUTUE OPraHU3MOB —
OHTOT'CHE3

70

71

72

73

3akJiajika OpraHoB M TKaHEH U3
3apOBIIIEBHIX JIUCTKOB

PocT u pa3BuTHE JKUBOTHBIX.
JlabopaTtopHnast pabota «BrisiBiieHne
MIPU3HAKOB CXO/ICTBA 3apO/bIIIeH
MTO3BOHOYHBIX KUBOTHBIX)

Pa3smMHOKEHME U pa3BUTHE PACTCHUM.
JlabopaTtopHnast pabota «CTpoeHue opraHoB
Pa3MHOXKEHHUS BBICIIUX PAaCTCHUID
HcTopust cTaHOBICHUS U Pa3BUTHUS
TCHETUKH KaK HayKH

0.5

0.5

74

OCHOBHbIE TIOHSATHUSL ¥ CUMBOJIbI TeHETUKH.
JlabopatopHnast paboTta «Ipo3oduia kak
O0BEKT T€HETUYECKHUX UCCIICIOBAHUID

0.5

75

3aKOHOMEPHOCTHU HACIICAOBAHUS
NpU3HAKOB. MOHOTUOpUIHOE
ckpemmBanue. [Ipaktuaeckas pabora
"H3yuenue pe3yabTaToB MOHOTHOPUIHOTO
CKpeUIMBaHus y Ap030(uibr"

0.5



[{utonoruyeckre OCHOBBI MOHOTHOPHIHOTO

76 1
CKpEeIlMBaHUSA
77 AHanmuzupyrolee ckpemuBanue. Henomnnoe 1
JOMHUHHPOBAHHE
JlurubpuHoe CKpelrBaHue.
78 [TpakTrueckas padota «M3ydeHnue 1 05
PE3yNbTAaTOB TUTHOPUAHOTO CKPEIIMBAHUS '
y IpO30(QHITBD)
79 [{uTomornyeckue OCHOBBI TUTUOPUTHOTO 1
CKpEIIMBaHUSA
80 CueruieHHOE HaclieJJOBaHHE TTPU3HAKOB 1
81 XpOMOCOMHasl TEOpHUsl HACIIECTBEHHOCTHU 1
82 I'enerwnka mosa 1
83 I'enorun xak HeIocTHAs CUCTEMA 1
84 I'eneTnyeckuii KOHTPOIb PA3BUTHL 1
pacTeHHUid, )KUBOTHBIX U YeJIOBEeKa
85 N3MeHUYnBOCTH MTPU3HAKOB. BHibl 1
W3MECHYUBOCTH
86 MoaudukanroHHass K3MEHYUBOCTh 1
BapuannoHHBIN psii 1 BapHallMOHHAS
kpuBas. JlaboparopHas pabota
87 «HccnenoBanne 3aKOHOMEPHOCTEN 1 05
MOAU(DUKAITMOHHON U3MEHUYUBOCTH. '
ITocTpoeHre BapuallMOHHOTO Psiia U
BAPUALIMOHHON KPUBON
88 ['eHoTHNMUecKast U3MEHUYUBOCTb. 1
KoMb6uHaTtuBHAast U3MEHUYUBOCTD
89 MyTarmonHasi ”3MEHUYHUBOCTb. 1 0.5



90

91

92

93

[IpakTnueckas padora «Myrtauuu y
npo30( Ikl (Ha TOTOBBIX
MHUKpOIIpenaparax )

3aKOHOMEPHOCTH MYTAIlMOHHOTO MpOIecca.
BHI/IFCHCTI/IKa U SIINTCHOMHUKA

I'eneTtuka yenoBeka. [IpakTudeckas padbora
«CocTaBieHHe U aHAJIU3 POAOCIOBHOM
MeTtoapl MEIUIIMHCKON T€HETUKHU
3Ha‘IeHI/IC MCZIHIII/IHCKOﬁ TCHCTHUKU B
HpCIIOTBpaIJ_[eHI/II/I " JICUCHHUHU I'CHCTUUYCCKHUX
3a00JIEBaHUH YeJIOBEKA

0.5

94

95

96

97

98

99

OCHOBHBIE TIOHATUS CEJIEKIHH.
JlaGopatopHas pabora «3yuenue copToB
KyJbTYPHBIX PACTEHUH U IOPOJI JOMAIITHUX
KUBOTHBIX)»

MeToapl CENeKIIMOHHOMN pabOTHI.
Jlaboparopnas pabota «3ydueHne MeTo10B
CEJICKLIUN PACTCHUI»

JIOCTHKEHHUSI CENIEKIIUU PACTCHUN U
KHUBOTHBIX. [IpakTnueckas pabora
«IIpuBuBKa pacTeHUID»

CoxpaHeHue, U3y4eHHE U UCIOIb30BaHUE
TCHETUYECKUX PECYPCOB

buotexHosiorus Kak Hayka u 0Tpacib
npousBojcTBa. [Ipaktuyeckas pabora
«M3yueHne 0ObeKTOB OMOTEXHOIOT M
OcCHOBHBIE HaNpaBJICHNUSI CHHTETUYECKON
ouosoruu

0.5

0.5

0.5



100 XpoMocOoMHasi 1 TeHHAsI MH)KEHEPUST 1

101 MenuiacKkre OMOTEXHOIOT I
Pesepsnelii ypok. [IoBTOpenue,
102 . 1
000011IeHrEe, CUCTEMATH3aIs SHAHUH
BIEE KOJIMYECTBO YACOB I1
OBIII 01 CTBO €O © 102 0 13.5

I[TPOTPAMME



11 KJIACC

KosmuecTBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
n/m Tema ypoxa Bcero Kontporbrbie  Ipaxririeckie u3yyeHusi oOpa3oBaTejbHbIE
padoThI padoThI pecypesI
1 OpodmoniionHast Teopus Y. JlappuHa 1
5 JIBM>KyIHe CHIIBI ABOJIFOIMU BUAOB 1O Y. 1
HapBuny
3 bops0a 3a cymiecTtBoBaHNE, €CTECTBEHHBIN 1
Y UCKYCCTBEHHBIIH 0TOOp
4 DopMHUpPOBaHUE CHHTETUYECKON TEOPUU 1
SBOJTIOINH
5 DTarbl HBOJIIOIIMOHHOTO MPOIIEcca: 1
MHUKPO3BOJIOLHUS U MAaKPOIBOJIIOLIHS
6 [Tomymsius — sneMeHTapHas eIMHUIA 1
IBOJTIOIIAH
3aKOH reHeTUYEeCKOro paBHOBecus Jx.
7 Xapnu, B. Baitn6epra. Jlabopatopnas 1 05
pabota «BrisiBIeHNE U3MEHUUBOCTH Y '
oco0eit OHOTO BHIA»
8 DnemeHTapHbIe (HaKTOPHI IBOIIOLUN 1
9 D¢ dexrt ocnoBarens. dpdexr 1
OYTBLJIOYHOTO TOPJIbILIKA
10 Murpauuu. M30101u 0OMyYJISALMMA: 1
reorpaduyeckas, Ouonornueckas
11 EcrecTBeHHbIN 0TOOP — HANPABIISAIONUN 1

(hakTop IBONIOIHNH




12

13

14

[TostoBoi#t 0TOOP

[Iprcnoco0IeHHOCTh OPTaHU3MOB KaK
PE3yIbTAT MUKPOIBOTIOIHH.
JlaboparopHas padora «3yuenue
apoMop$h030B U UANOAATITAIAN Y
pacTeHUM U KUBOTHBIX»

ITpumepsl pUCTIOCOOJICHUH Y OpraHU3MOB:

Mopdonorugeckue, GU3HOIOTHIECKUE,
OMOXMMHYECKHE, TTOBEICHYECKUE.
JlaboparopHas pabota «IIpucrnocoOnenus
OpPraHU3MOB U UX OTHOCHUTENIbHAS
1enecoo0pa3HoOCTh»

0.5

0.5

15

16

Bupn, ero kpurepuu u CTpykTypa.
JlabopaTtopHas pabota «CpaBHEHHE BHIOB
0 MOP(OJIOTUIECKOMY KPUTEPHIO»

Crpykrypa BHza

0.5

17

Bunoobpa3oBanue Kak pe3yabTar
MUKPOIBOJOIUH

18

19

20

21

22

CBS3b MUKPO?BOJIIOLUH U SMUIEMUOIOTUI
MaxkposBomronus. [laneonTonornueckue
METObI U3yUECHHUS BOTIOIMU
Bbuoreorpadudeckre METOABI H3yUCHHUS
HBOJIONNHU

OMOpPHOIOrHYECKHUE U CPAaBHUTEIBHO-
MOP(OJIOTHIECKUE METOIBI U3YUCHUS
HBOJIIOIIH

MosexyasipHO-TeHETHUECKHE,
OMOXMMHUYECKHE U MAaTEMaTHIECKUE



MCTOABI U3YYCHUA 3BOJIIOINN

23 O0111e 3aKOHOMEPHOCTH HBOJIOIIH
24 AnantuBHas paguanus. HepaBHOMEpHOCTH
TEMITOB 3BOJIOLUU
25 HayuHbie rUIOTe3bI POUCX 0K ICHUS
KU3HU Ha 3emiie
26 JloHayuHbIe MPEeICTABICHUS O 3aPOXKICHUH
KU3HU
97 OcHOBHBIE 3TaIbl HEOPraHUIECKOU
SBOJIIOLIMH
28 I'unoTte3bl 3apoXKACHUS )KU3HU
Hctopus 3eMian U METOIbI €€ U3yUeHHUSI.
29 JlaGopartopHas padota «3yuenue u 05
OIMHMCaHNE UCKOMAEMbIX OCTaTKOB JPEBHHX
OpPTaHU3MOB»
30 HauanbHbie 3Tansl opraHnyecKoi
SBOJTIOIINH
31 DBOITIOLUS 3YKApUOT
OcHOBHBIE 3TaIlbl SBOIOIIH
39 pacturensHoro Mupa. [Ipaktudeckas 05
pabota «M3ydenne ocoOeHHOCTEH '
CTPOCHHSI PACTCHHIA Pa3HBIX OTICIIOBY
33 OCHOBHBIE 3TaIlbl BOIIOIUH KUBOTHOTO
MUpa
DBoIOIUS )KUBOTHBIX. [IpakTuyeckas
34 pabora «M3yuenune ocoOeHHOCTEH 0.5
CTPOCHHMSI TIO3BOHOYHBIX KHUBOTHBIX)
35 Pa3BuTHe *u3HU Ha 3emMIie 1o 3paM U



nepuojiam

DAaCCOBﬁﬁ]HJMHpaHHH-——BKOHOFHHCCKHC

36 KPHU3HUCHI MPOILIOTO

37 CoBpeMEHHBIN SKOJIOTHYECKUN KPU3HUC, €T0
0COOEHHOCTH

38 CoBpeMeHHas CUCTeMa OPraHUYECKOTo
MIPOIILIOTO

39 OCHOBHBIE CHCTEMaTUYECKUE TPYIIIBI
OpPTraHu3MOB

40 AHTPOTONIOTHS — HayKa O YEeJIOBEKE

41 Passutne npeacrasienuii o
MIPOUCXOXKACHUU YeJIOBEKa
MecTo yenoBeKka B CUCTEME
opranuyeckoro mupa. Jlaboparopuas

42 pabora «M3yuenune ocobeHHOCTEN 0.5
CTPOEHUS CKelleTa YelIOBeKa, CBA3aHHBIX C
MIPSIMOXOXKICHHEM)»

43 JIBroKyIIMe CUiIbl aHTPOIIOTEHE3A

44 CooTHollleHHe OMOJIOTHYECKUX U
COLIMAJIbHBIX (PAKTOPOB B AaHTPOIIOTEHE3E

45 OCHOBHBIE CTaIUM AHTPOTIOTEHE3a

46 [Taneorenerrka u najaeoreHOMuKa

47 DBOJIIOIHS COBPEMEHHOTO YEJIOBEKa
Yenoseueckue pachl. [IpakTnueckas

48 pabota «/3ydeHHe YKOITOTHUECKUX 0.5
aJanTanui 4eJoBeKay

49 MeXIuCUUIUIMHAPHBIE METO/IbI

AHTPOII0JIOTHUUN



50 3apok[IeHUE W Pa3BUTHE IKOJIOTUN 1
Mertoap! skonoruu. Jlabopatopnas padora

51 «M3ydeHre METO0B IKOJIOTHYECKUX 1 0.5
HCCIIEA0OBAHUN

59 3Ha4yeHue SKOJIOTUIECKUX 3HAHUN 151 1
YeJoBeKa

53 Okonornvyeckue GaKTopsl 1
Abunotnueckue paxkrtopsl. CBeT Kak

54 sKosiormueckuii akrop. JlabopaTtopHas 1 05
pabota «BpIsiBI€HNE TPUCTIOCOOICHUIA '
OpPTaHU3MOB K BITUSTHHIO CBETa»
Abuornueckue gaxkTopsl. Temneparypa
KaK 9KOJIOTUYECKUH (aKTop.

55 JlaboparopHasi pabota «BeIsiBIICHHE 1 0.5
MPUCTIOCOOICHNH OPTaHNU3MOB K BITHSTHHIO
TeMIepaTypb»
AbuoTtnueckue pakTopsl. BiaaxxHOCTh Kak

56 skosiormueckuii akrop. JlabopaTtopHas 1 05
pabota «AHaTOMUYECKHE OCOOEHHOCTH '
pacTeHui U3 pa3HBIX MECT OOUTAHUS»

57 Cpenbl 0OMTaHUSI OPTaHU3MOB 1

58 Buonoruveckne puTMbl 1

59 XKuznennsle popMbl OpraHu3MOB 1

60 buotnueckue pakrops 1
3HaueHue OMOTHYECKHUX B3aUMOAECHCTBUM

61 JUIsl CYIIECTBOBAHUS OPTaHU3MOB B CpeJie 1
oOuTaHus

62 DKOJIOTHYECKUE XapaKTEPUCTUKU 1




IomyJjsauuu

OcCHOBHBIC TTOKA3aTSIN TMOMyJIAIHU:

63 YHCIEHHOCTD, TUIOTHOCTh, BO3PACTHAS U
MI0JIOBAsI CTPYKTYpa
OcHOBHBIE TTOKA3aTeNN MOMYJISIIIHN:

64 POXKIaeMOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPAIIUU

65 DKoJIOTHYECKasi CTPYKTypa MOIYISIUN

66 JlnHaMuKa MTONYJISIIAN U €€ PeryIisiius

67 KpuBble pocta 4McIeHHOCTH MOMYJIALNH.
KpuBbie BbKUBaHUS
DKojoruueckasi HuIIa BUAA.

68 JlaboparopHas pabota «IIpucrnocoOnenus 0.5
CEMSTH paCTeHHI K pacCelIeHUIO»

69 Bup xak cucrema nomynsnuit

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTpalluid
KUBOTHBIX

71 Coo00111ecTBO OpraHN3MOB — OHOIIEHO3

72 DKocucTemMa Kak OTKpbITasi cucTemMa

73 KpyroBopot BemiecTs U MOTOK YHEPTUH B
JKOCHCTEME

74 OcHOBHBIE TIOKa3aTeNN YKOCHUCTEMBI

75 DKOJIOTHUECKUE TTUPAMHUJIBI

76 N3menenus coo0111ecTB — CyKIECCUH

77 [TpupoHbIe 5KOCUCTEMBL. DKOCHCTEMBI
03€p U peK. DKOCUCTEMbI MOPEH U OKEaHOB

78 [IpupoaHbIe S5KOCUCTEMBI. DKOCUCTEMBI



TYHAP, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTpPONOT€HHBIE IKOCUCTEMBI

80 Ypboskocucremsl. [Ipaktuyeckas pabora 05
«M3yuenne u onrcanue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B
HKOCHCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arPsI3HEHUN

82 pa3HBIX TUIIOB Ha CyOOPTraHU3MEHHOM,
OpPTraHU3MEHHOM, MOMYJISALUOHHOM U
HKOCHCTEMHOM YPOBHSIX

83 buocdepa — obuierranerapaast 0601049Ka
3emnu

84 VYuenue B. U. Bepnaackoro o 6uochepe

85 3aKOHOMEPHOCTH CYLIECTBOBAHHUS
o6uocdepsl

86 KpyroBopots! BemiecTs u
OMOTCOXMMHYECKHUE ITUKITBI

87 3onaneHOCTH OMochepsl. OCHOBHEIE
OMOMBI CyIIN

88 YcroitunBocth 6uocheps

89 DKOJIOTHUECKUE KPUZHUCHI U UX PUUUHBI

90 BosneiicTBue uenoBeka Ha 6mochepy

01 AHTpONOreHHoe BO3/1eHCTBHIE HA
paCTUTENbHBIN U KUBOTHBIA MU

92 Oxpana npupoab!

93 OCHOBHbBIE IPUHIIUITBI YCTOMYUBOTO



Pa3BUTHA YCIIOBCUYCCTBA U IPUPOIbI

PanyoHansHOE IPUPOAOIIONIB30BAHUE U

94 COXpaHeHHEe OUOJIOTHYECKOTO 1
pazHooOpa3us 3emiiu

95 Q§06meHHe 1o TeMe «MHUKpO3BOJIIOLUS U 1
e€ pe3yabTaThD»

96 Q§06meHHe 1o TeMe «Makpo3BoJIIOLUS U 1
e€ pe3yaIbTaThD»

97 O6061enue no teme «IIpoucxoxaenue u 1
Pa3BUTHE KU3HU Ha 3eMIIe»

08 O6o6mmenue o teme «IIponcxoxaenne 1
YeJI0BEKa — aHTPOTIOT€HE3»

99 O06001eHune o TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHUSX OPTaHU3MOBY

100 O600menue o reme «OpraHu3Mbl U cpejia 1
OOUTaHS

101 O6o6merfe 10 TeMe «DKOJIOTHS BUJIOB U 1
TIOTTY IS

102 O606menne no Teme «brochepa — 1
rJ100apHas 5KOCUCTEMa

OBUIEE KOJIMYECTBO YACOB I10 102 75

I[TPOTPAMME






IMPOBEPAEMBIE HA EI'D 11O BUOJIOI'MM TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJBHOM
IMPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30BAHUA

Kon IIpoBepsiemble TPeGOBaHMS K MPeAMETHBIM Pe3yJbTATAM OCBOCHUS
MPOBEPAEMOro OCHOBHO# 00pa30BaTeJIbHON NPOrpaMMbl CpeHero 0011ero
TpedoBaHMs oOpa3oBaHus

CdhopmupoBaHHOCTh 3HAHWUH O MECTE W POJM OUOJIOTUM B CHCTEME
€CTECTBEHHBIX HayK, B (hopmupoBaHUH COBPEMEHHOM
€CTECTBCHHOHAYYHOU KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI U
pCIICHUH KU3HCHHO BAXKHBIX COIUAIBHO-ITHYECKUX, IKOHOMHUYECKHUX,
HKOJIOTHYECKUX MPOOJIEM YeTIOBEYECTBA, a TAKXKE B PEIICHUH BOIIPOCOB
paIoOHATBHOTO MIPUPOAONONB30BaHus, B POPMUPOBAHUU [IEHHOCTHOTO
OTHOIIICHUS K MPUPOJE, OOLIECTBY, YETOBEKY; O BKIAJEe POCCUUCKUX U

3apyOCIKHBIX YUEHBIX — OMOJIOTOB B Pa3BUTHE OUOIOTHH

Brnanenue cuctemoit 3HaHWKA 00 OCHOBHBIX METOJAaX HAYYHOTO
MMO3HAHMSI, UCIIOJIb3YEMBIX B OMOJIOTMYECKUX HCCIICIOBAHMAX KUBBIX
OOBEKTOB ¥ OJKOCHCTEM (ONMUCaHWE, W3MEpPEHUE, MPOBEACHUE
HaOroIeHn); crocob0aMu BBIABICHHS M OIEHKH aHTPOIIOT€HHBIX
W3MEHEHUH B IPUPOJIE.

2 YMeHHEe BBIIBUTATh THIOTE3bI, MPOBEPSATh MX JKCHEPUMEHTAIHHBIMU
cpenctBamu, (QopMyNnHpys 1edb HCCIEIOBAaHUS, aHAJU3UPOBATH
MOJIYYEHHBIE PE3YIbTaThl U J€1aTh BHIBOJIBI.

BrisBienre 3aBUCUMOCTH MEXKIY HCCIEAYEMbIMH BEJIMYHUHAMH,
00BSCHEHHE TIOJYYCHHBIX PE3YJIHTATOB M (DOPMYJIHUPOBAHUE BBHIBOJIOB C

KCIIOJIb30BAHUEM HAYUYHBIX IMOHITHH, TEOPUI U 3aKOHOB

YMeHue BiIajeTb CUCTEMOW OHMOJOTMYECKHX 3HAHUM, KoTopas
BKJIFOYAET: OCHOBOIIOJIATAONINE OWOJIOTUYECKUE TEPMHUHBI W TIOHSTHS
(KM3HB, KJIETKa, TKaHb, OpraH, OPTraHu3M, BHI, MOMYISIHS, SKOCHCTEMA,
Ouorieno3, 6mocdepa; MeraboNIHM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OUONOIMMEPBI, JUCKPETHOCTh, CaMOPETYJISALKS,
CaMOBOCITIPOU3BE/ICHNUE, HACJIC/ICTBEHHOCTb, W3MEHYUBOCTD,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Owoyornueckne Teopuu: kierounas teopuss 1. IlIBanna, M.
[neiinena, P. BupxoBa; KJIOHAJIbHO-CEJIEKTUBHOTO MUMMYyHHTeTa II.
Opnux, .M. MeunnkoBa, XpOMOCOMHAasi TEOPHUSI HACIEICTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxoacrsa K. bapa, 3BosronnoHHast

TCOpUA 4. I[apBI/IHa, CUHTCTHUYCCKAA TCEOpUA 3SBOJJIOLUH, TEOPUIL



antporiorere3a Y. Jlapsuna; Teopusi 6uoreoneHo3a B.H. Cykauéna;
yuenue H.U. BaBuioBa o 1ieHTpax MHOT00Opa3usi U MPOUCXOKICHHUS
KyJIbTypHbIX pacteHuid, yudenue A.H. CeepnoBa o mnyrix u
HaIpaBJIeHUAX dBoJroIMH, yadeHue B.U. Bepnanckoro — o 6uocdepe);
3aKOHBI (€IUHO00pa3us MOTOMKOB IEPBOr0 MOKOJICHUS, PACILEIUICHUS
MPU3HAKOB, HE3aBHCUMOIO HacjeqoBaHMs MpusHakoB [. Mennens;
CUEIUIEHHOTO HACJIeI0BaHUs IPU3HAKOB W HAPYLIEHUs CLEIJICHUs
reHoB T. Moprana; TOMOJIOTMYECKHMX PSAJOB B HACJIEICTBEHHOU
n3menunBocty H.M. BaBunoBa; reHermuyeckoro paBHoBecus JIxk.
Xapmu u  B. BaiinGepra; 3apogsimeBoro cxoactsa K. bopa;
ouorenetnyeckuit 3akoH J. ['exkens, . Mromnepa);

MPUHIUTIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH );

npaswia (MuHuMmyma lO. Jlubuxa, sKo10rMueckor mupaMuibl 4HUCEd,
OuoMacChl U SHEPTUN);

runote3sl (koanepBaTHol AWM. Omnapuna, nepBUYHOTO OyiaboHa JIXK.

Xomnneitaa, mukpocgep C. Dokca, pudo3uma T. Uek)

Vmenue peuiatb IMONCKOBBIC OMOJIOrHYECKHUE 3aJa4yl; BBIABIIATH
MMPUYIUHHO-CJICACTBCHHLIC CBA3HU MCIKOY HCCIICYCMbIMU
OMOJIOrHYEeCKUMH O6”I>€KT3.MI/I, npoueccamMm W ABJICHHUAMU, OCJIATh
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWHU ITOJTYUCHHBIX PE3YJIbTATOB,

COCTaBJIAATb I'CHOTHIIMYCCKHUE CXEMbl CKPCHIUMBAHHA UISI PAa3HbIX THUIIOB
HaCJICAJOBAHUA IMPHU3HAKOB Yy OPraHM3MOB, COCTABJIATH CXCMBI IICPECHOCA

BEIIECTB M SHEPTUH B IKOCUCTEMaX (LIEMH MUTAHUS, UIIEBbIEC CETH)

YMeHne ycTaHaBIMBAaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM U
(GYHKLIMSMU: OPraHOWUJOB, KJIETOK pa3HbIX TKaHEH, OpraHamMu H
CUCTEMAaMM OpPraHOB y pAacTEHHH, JKUBOTHBIX U YEJIOBEKA; MEXAY
JTarnaMy OOMEeHa BEIECTB; ATalaMy KJIETOYHOTO LIUKJIA U JKU3HEHHBIX
LUKJIOB OPraHU3MOB; TallaMi 3MOPHOHATIBHOIO Pa3BUTHS; TEHOTUIIOM
u ¢enorunoMm, ¢eHotunoM U (pakTopamMu cpeabl  OOWTaHHS,
IIpoLeccaMy  3BOJIIOLMM; JBIKYIIMMH CHJIAaMU  aHTPOIIOIE€HE3a;
KOMIIOHEHTaMHU Pa3JIUYHBIX 3KOCHUCTEM U MPUCHOCOOTICHUSMHU K HUM

OpraHu3MOB

YMeHue BbIJIEATh CyIeCTBEHHBIC TPU3HAKH:

CTPOEHHUS BUPYCOB, KJIETOK MPOKAPUOT U IYKAPHUOT; OTHOKIECTOUHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BUIOB, OMOTEOIICHO30B, YKOCUCTEM H
Oouocdepbl; CTPOEHUS OPraHoB U CHUCTEM OPraHoOB PACTEHMIA,
KUBOTHBIX, Y€JIOBEKAa; MMPOLIECCOB KU3HEAEATEIIbHOCTH, POTEKAIOLINX

B OpraHu3mMax paCTeHHﬁ, JKHBOTHBIX M YCJIOBCKA, OHOJIOTHYECKUX




mporeccoB:  oOMeHa BemiecTB  (MeTabonm3Mm), HWHPOPMAIUH U
MIpEeBpaLICHHs] YHEPTHH, OPOXKEHUS, aBTOTPO(HOTrO U reTepoTpoPHOro
TUTIOB mNHTaHUsA, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
ramMeToreHe3a, HAMOpHUOTeHe3a, MOCTIMOPUOHAIBHOTO  PAa3BUTHSA,
Pa3MHOXKEHHUS, UHJMBUYaJIbHOTO PAa3BUTHUSl OpraHu3Ma (OHTOreHe3a),
B3aUMOJCHUCTBUSL T'€HOB, TETEPO3UCA; JEUCTBUM MCKYCCTBEHHOIO
orOopa, CTaOMIM3UPYIOLIEro, JBMXKYIIETO U  Pa3pblBAIOIIErO
€CTECTBEHHOTO O0TOOpa; ayuIoNaTpUYecKoro M CHMIIATPUYECKOIO
BHUJI000pa30BaHusl; BIMSHUS JABIKYIIUX CHUJ ABOJIIOLIMU HA T€HOQOH]
HOMYJISALUK; MPUCIOCOOIEHHOCTH OpPraHU3MOB K cpejne OOuTaHus,
YyepeloBaHUsA HANpPaBICHUHA HBOJIOLUM;, KpPYyroBOpOTa BEILECTB MU

IMOTOKA S3HCPTHUU B OKOCHUCTEMAX

ChopMHPOBaHHOCTh YMEHHUSI BBLACIATH CYIIECTBEHHBIC IPU3HAKU
BUPYCOB, KIETOK IIPOKapuOT U JYKApUOT;, OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BHJOB, OMOT'€OIICHO30B M IKOCUCTEM;
0COOEHHOCTH TMPOIECCOB OOMEHA BEIIECTB M MPEBpAILEHHs] SHEPTHH B
KJIeTKe, (OTOCHMHTE3a, IMIACTUYECKOr0 W HIHEPreTHYeCKoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei{03a, OIUIONOTBOPCHHS, pa3BUTUS U
Pa3MHOXKEHUS, UHJIMBUYaJIbHOTO PAa3BUTUSl OpraHu3Ma (OHTOIEHE3a),
OOpBOBI 3a CyIIeCTBOBAaHKE, €CTECTBEHHOTO 0TOOPa, BUI000pa30BaHHU,
NPUCIIOCOOJICHHOCTH OPraHM3MOB K cpelne OOWTaHUs, BIUSHHSA
KOMITOHCHTOB 3KOCHCTEM, aHTPOIIOTCHHBIX N3MEHEHHH B DKOCHCTEMAaX
CBOCI MECTHOCTH, KPYrOBOPOTa BEILECTB M NPEBPAIICHHS dHEPrHH B
ouocpepe

YMeHue HCIIOJIb30BaTh COOTBETCTBYIOLIUE apryMEHTHI,
6I/IOHOFI/I‘-ICCKYIO TCPMHUHOJIOTUIO U CHMBOJIMKY JJISI JOKa3aTCJIbCTBA
POJICTBa OPraHM3MOB PA3HBIX CHCTEMAaTHYECKUX TPYII; B3aHMOCBS3H
OpPraHM3MOB ¥ Cpelbl OOWTaHMS;, CIUHCTBA YCIOBEYCCKHX pAac;
HEOOXOAMMOCTH 370pOBOTr0 00pa3a HM3HU, COXPAHEHHs pa3HO00pasus
BUJIOB U OKOCHUCTEM KaK YCJIOBHS COCYIIECTBOBaHHMS IPHPOABI M

YCJI0BCUCCTBA

YMeHHe KpUTUYECKH OICHHBATh HWHMOPMALUI0 OHOJIOTHYECKOTO
COJIEpKaHUs; MHTEPIPETUPOBATH ITUUYCCKUE ACIEKTHI COBPEMEHHBIX
HCCIIeTOBAHUM B OHOJIOTHH, MEIHITUHE, OHMOTEXHOJIOTHH;
paccMaTpuBath rio6anbHbIC 3KOJIOTUYECKUE poOIIeMbI
COBpEMEHHOCTH, (OPMUPOBATH 10 OTHOILIEHUIO K HUM COOCTBEHHYIO

IMO3ULIHUIO




INEPEYEHD 2JIEMEHTOB COAEPXAHUS, ITIPOBEPAEMBbBIX HA EI'D
ITO BUOJIOT'MHN

Kon

11

1.2

1.3

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAHUS

buonorus xkak HayKa. JKuBbIe CHCTEMEI U HX HU3YUCHUC

CoBpeMeHHass OuoJorusi — KOMIUIEKCHas Hayka. bHojoruueckue Hayku u
n3ydaemble UMH TpoOiembl. DyHIaMeHTalbHBIC, TPUKIATHBIE W ITOMCKOBBIC
HayYHBIE HCCIICIOBAHNUS B OMOJIOTHH.

3HayeHue OWONOTMM B (POPMHUPOBAHUHM COBPEMEHHOH €CTECTBEHHO-HAyYHOU
kapTunbel mupa. Ilpodeccun, cBs3anHple ¢ Ouonorueil. 3HaueHue OMOJIOTUU B
MPAaKTHYECKON JICSTENbHOCTH YeJOBEKa: MEIHIMHE, CEJIbCKOM XO3SHCTBE,

IIPOMBILUIEHHOCTH, OXPaHe IPUPOABI

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus Onosioruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHYECKOI'0 COCTaBa, JUCKPETHOCTh M LIEJIOCTHOCTb, CIOKHOCTb M
YHOPSIAOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpraHu3aIus,
CaMOBOCIPOU3BEICHUE, PA3APAKUMOCTb, U3MEHUUBOCTD, POCT U PA3BUTHE.

YpOBHM OpraHU3allM >KUBBIX CUCTEM: MOJICKYJISPHBIN, KJIETOYHBIN, TKAHEBBIN,
OpraHU3MEHHBIH, MOMYJISIIUOHHO-BUAOBOM, YKOCHCTEMHBIH
(OuoreoneHoTnueckuit), 6uocdepusiit. I[Iporecchl, MPOUCXOAANIME B KUBBIX
cuctemax. OCHOBHBIC TpHU3HAKH >KUBOTO. JKM3Hb Kak (opma CYIIECTBOBAHUS

MaTepuu

Mertoasl Oumomornueckoid Hayku. HaOmroneHue, wu3MepeHHE, DKCIEPUMEHT,
cucrteMarusanus, wmetaaHanu3. lloHsATHE O 3aBUCMMOM UM HE3aBHUCHUMOMU
nepemeHHou. IlnanupoBanue skcnepumenTa. IlocTaHOBKAa M MpoOBEpKa T'MIIOTES.
HyneBas runore3a. [lonsitue BbIOOpKM u €€ JOCTOBEpHOCTh. Pazbpoc B
Ounojornueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH MOJTYYCHHBIX PE3yJIbTaTOB.
[IpuunHBl HCKaXXEHUSI PE3YIbTATOB JKCIEpUMEHTa. [IoHSATHE CTAaTUCTUYECKOTO

TECTa

Krnerka kak Omonorudyeckas cucTemMa

2.1

Knerka — cTpykTypHO-(DYHKIIMOHATBFHAS €IUHHIA XKUBOTO. VICTOPHS OTKPBITHS
knetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBanH, M.
[neiineH, P. Bupxos). OCHOBHBIE IIOJIOKEHUSI COBPEMEHHON KJIETOUYHOU TEOpUHU.
MeTo1b1 MOJIEKYIISIPHOM M KJIIETOUHOM OMOJIOrMH: MUKPOCKOIHS, XpoMaTorpadus,
anexkTpodopes, METOH MEUYEHBIX aTOMOB, muddepeHnnaibHoe

LHEHTPUPYTUpOBaHUE, KYIbTUBUPOBAHUE KIICTOK

2.2

XHMMHYECKUN COCTaB KIIETKA. Makpo-, MUKPO- U YJIbTPaMUKpPO3JIEMEHThl. Bona u

e€ poJib KaK pacTBOPHUTENS, PEarcHTa, y4acTUe B CTPYKTYpUPOBAaHUU KIIETKH,



2.3

TETUIOPETYNIAUUN. MuHepanbHbIE BEIIECTBAa KIETKH, MX OHOJOTHYECKas pOb.
Ponb KaTMOHOB U aHMOHOB B KIIETKE.

buonornueckne monumepbl. benku. AMUHOKHCIOTHBIM COCTaB  OENKOB.
CtpykTypbl OenkoBoi Mojekynbl. [lepBudunasi cTpykTypa Oejka, MeNnTHIHAS
CBs3b. BTOopuuHas, TpeTUuHas, 4YETBEPTUUHAs CTPYKTYphl. JleHaTyparus.
CgoiictBa 6enkoB. Knaccudukanus 6enxoB. buonorudeckne GyHKINU OEIKOB.
VYrneBoabl. MoHocaxapupl, AMCAXapUIbl, OJIUTOCAXapUAbl M IOJIHCAXAPUIBL.
OO0muit mmaH cTpoeHuss U (PU3MKO-XMMHUYECKHWE CBOWCTBA  YIJIEBOJOB.
Buonornveckne GyHKINUN YTIIEBOJIOB.

Jlumuasl. T'unpodunsHo-runpodoOHBIe cBoiicTBa. Knaccudukanus Iunuaos.
Tpurnuuepunsl, dochonunuabl, BOCKH, cTepouabl. buonorumueckue ¢GyHKIUU
munuaoB. O0mIMe CBOMCTBA OMOIOTUYECKHX MEMOpPAH — TEKY4YECTh, CIOCOOHOCTh
K CaM03aMbIKaHUIO, TIOJTYIIPOHULIAEMOCTb.

HyxneunoBbie xkucnorel. JIHK u PHK. CrpoeHune HYyKIEMHOBBIX KHCIIOT.
Hyxneotuapl. [Tpunmun xkommiementapHoctu. [lpasuno Yapradda. Ctpykrypa
JIHK — nBoiinas cniupanb. MectoHaxoxaenue u ouonorudeckue ¢pynknun JJTHK.
Bunel PHK. ®ynkuuu PHK B knetke.

Crpoenue wmoisekynbsl AT®. Makposprudueckue cBsi3u B MmoJiekyiae ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIIEHHBIE IEPEHOCUYHUKH, UX (QYHKIIUU B
kietke. Cexksennponanue /JHK.

CtpykTypHast Ouoyiorusi: OMOXUMHUYECKHE U OUODU3MYECKHE WCCIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbI OMOMOJIEKYJT

Tunbl  KJIETOK: dykKapuoThdeckas M HpokapuoTuyeckas. CTpyKTypHO-
(GyHKIMOHAJIBHBIE 00pa30BaHUs KICTKH.

CtpoeHue MpoOKapHOTHYECKOW KieTKu. KieTouHas cTeHka OakTtepuil M apxeil.
Oco0eHHOCTH CTPOEHUSI TeTEPOTPOPHON W aBTOTPO(DHONU MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKApUOT B OMOIIEHO3aX.

Crpoenre M (yHKIMOHHUPOBaHME SyKapHOTHUECKOH KieTku. Ilna3marmueckas
MeMmOpaHa (mnazmanemma). CTpykTypa Iula3MaTHuecKoi MeMOpaHnsbl. TpaHcropt
BEIIECTB 4Yepe3 IUla3MaTHYecKyld MeMOpaHy: maccuBHbIM  (nuddysus,
obOneruénnast nud@ysus), akTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTUBHBIN
tpancnopt). [lomynponurnaemocts MeMOpanbel. PabGora HaTpuii-KanueBoro
Hacoca. DHJOLMUTO3: MMHOLMTO3, (arouurto3. Dk301uTo3. KierouHas cTeHKa.
CrpykTypa 1 GyHKIMHU KIETOUYHON CTEHKH PACTEHUM, TpHOOB.

Huronnaszma. I[lurozons. Llutockener. JIBmwkenue uurtoruiazMbel. OpraHOUIbI
kiaeTku. OnHoMeMOpaHHBbIE OpraHOMABI KIJIETKU: SHJOIUIa3MaTH4ecKas CeTb
(OIIC), anmapar 'onbmku, JTU30COMBI, UX CTpO€HHE U (yHKUMHU. B3auMmocBs3b
OJTHOMEMOpaHHBIX OpPraHOMIOB KJeTKH. CTpoeHHe TPaHYISPHOTO PETUKYIyMA.

Cunre3 pactBopuMBIX OenkoB. CuHHTE3 KIETOYHBIX MemOpaH. [manmkuit




2.4

(arpanynspHBIA) SHAOIUIA3MAaTHYECKUN peTHKyiIyM. CekpeTopHas (GyHKIUS
annapara [onpmku. TpaHcmopT BemecTB B KieTke. Bakyonu pacTHTEIbHBIX
kietok. Knerounsiii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUIBI KJIETKU: MUTOXOHIPHH, IUTACTUBL.

Crpoenne W (QyHKIMA MHUTOXOHAPUNA W TuiacTuia. llepBuuHbBIC, BTOPUYHBIC H
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIUX  JDYKapHOT.  XJIOpPOILIACTHI,
XPOMOIIIACTBHI, JIEMKOIUIACTHI BBICIIMX PACTEHUM.

Hemem0Opannbsle opraHougsl kietku CrTpoeHue U (YHKIMH HeMeMOpaHHBIX
OpraHouJioB KjeTtku. Pubocombl. MukpodunameHnTsl. MplilieuHble  KIETKH.
Mukpotpybouku. Knerounsrii nentp. CTpoeHMe M JABWKEHUE JKTYTHKOB H
pecHruYeK. MUKpOTpyOOUKH IIUTOILIA3MBL. LIeHTpHOIb.

Anpo. Obonouka sapa, XpOMAaTHWH, KapuOIUIa3Ma, SAPBIIIKH, UX CTPOECHUE U
¢byukuu. SnepHbiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pacHOIOKEHUE
XpOMOCOM B HHTEp(]a3HOM sizipe. benku xpomaTuHa — TUCTOHBI.

Knerounsle BxmodeHns. CpaBHUTENBbHAs XapaKTEPUCTHKA KIETOK JYKapHOT

(pacTuTenbHOM, )KUBOTHOU, TPUOHON)

AccUMUISIIIMSL U JTUCCUMIIISALIMSA — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(HBIA M TreTepoTpodHbIN. YdacTue Kuciopoga B OOMEHHBIX
npoueccax. OJHEpreTudyeckoe oodOecreueHue KiIeTKH: mnpeBpaiieHne ATO B
oOMeHHbIX mporeccax. DepMEHTaTUBHBIA XapakTep peakLUud KJIETOYHOTrOo
metabonu3ma. DepMeHThl, UX CTPOEHHE, CBOWCTBA M MEXaHU3M JEHCTBUS.
Kodepmentsl. OTnmuns GepMEHTOB OT HEOPTAaHMUECKUX KaTain3aTopoB. benku-
aKTHBATOPbl M OENKH-WHTUOUTOPBL. 3aBHCUMOCTh CKOPOCTH (hepMEHTaTHBHBIX
peaxiuii 0T pa3IUYHbIX (PaKTOPOB.

IlepBuuHBIl CHHTE3 OpraHMYECKUX BelecTB B KieTke. PortocuHTe3. Pomb
XJIOpOIUIACTOB B mporecce QorocuHTe3a. CBeroBas u TeMHOBas (pasbl.
[IpoxykTtuBHOCTH (oTOCHHTE3a. BnmsHue pa3smuuHbBIX ()AaKTOPOB HAa CKOPOCTH
¢dorocunTe3a. 3HaueHne (POTOCUHTESA.

XemocunTe3. PazHooOpa3ue opraHu3MOB-XEMOCHHTETUKOB: HUTPUPHUIUPYIOLIHIE
OakTepuu, Xeae300aKTepuu, cepoOaKTepHH, BOJAOPOJHBIC OaKTepHwH. 3HAUYCHHE
XEMOCHHTE3a.

AnaspoOHble opranusMbl. Bunel Opoxenus. IIpogykTel OpoxeHuss © HX
UCIIOJIb30BAaHUE YEJIOBEKOM. AHA’pOOHbIE MHKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHHU M BO30YIUTETN OOJIC3HEH.

AdpoOHBIE OpraHu3MBbl. DTambl dHEPreTHYeckoro obomeHa. [1oAroToBHUTENbHBIN
stan. [ mukonn3 — 6eCKUCIOPOAHOE paCUICTNIEHUE TIIOKO3HI.

buonoruueckoe oxkucieHue, WM KJIETOYHOE JbIxaHHe. Poilb MUTOXOHIpHH B
mporeccax OHMOJIOTHUIECKOTO OKHCIICHHSL. [{uxnmueckue peaKIuu.

OxucnurensHoe (ochopunuponanue. [Ipeumyiiecta a3poOHOTO MyTH oOMeHa
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BEIIECTB repe aHadpoOHBIM. D(PPEKTUBHOCTH IHEPTETHUECKOTO 0OMEHa

Peakuun wmatpuuyHOro cuHTe3a. [IpMHIMO KOMIIJIEMEHTAPHOCTH B PEAKLMIX
MaTpUYHOTO cUHTe3a. Peanusanus HacneacTBeHHON nHpopmanuu. ['eneTnyeckuit
KoJ, ero cpoiictBa. TpaHckpunuums — marpuusblii cuHre3 PHK. Ilpuniumst
TPAHCKPHUIILUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAJIIEIBHOCTh, aCUMMETPUYHOCTb.
Tpancnsauus u e€ srambl. Yyactue TpaHcnoptHbix PHK B OGuocunTese Oenka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanue amuHOKUCIOT. Poms pubocom B
O6uocuHTe3e Oenka.

Opranuzanus reHoma y IpoKapuoT U 3yKapHoT. Perynsanus akTUBHOCTH I€HOB Y
npokapuoT. ['mnore3a onepona (®. KakoO, K. Mano). Perynsuuss oOMEeHHBIX
IIPOLIECCOB B KiIeTKe. KneTouHbIil romeocTas.

Bupycesl — HekieTrouHbsle (OpMBI J)KM3HH M OOnMraTHele napasutel. CTpoeHHe
HPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHbie 3a0oneBaHHs 4eloBeKa, KUBOTHBIX, pacreHuit. CIIM]J], COVID-19,

CoOHaJIbHBIC U MCIUITUHCKHUEC HpO6JICMLI

Knerounsnii mwkn, ero mepuonbl W perymsamusa. HWHrepdasza u MUTO3.
Oco0eHHOCTH TPOIECCOB, MpOTeKalmuX B MHTepdasze. IloAroroBka KIETKH K
nenenuto. [lpecunreTtmyeckuid  (MOCTMUTOTHYECKUM), CHUHTETHUYECKUH U
HOCTCUHTETHUYECKUH (IPEMUTOTHYECKUI) EpHUOIbl HHTEP(hA3bI.

Marpuunsiii  cunte3 JIHK — pemnmmkamusa. IlpuHnunsr perummkanuu  JIHK:
KOMILJIEMEHTAPHOCTh, IOJYKOHCEPBAaTUBHBI CHHTE3, aAHTUIIAPAJLICIBHOCTD.
Mexannsm permkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TejroMepaza. XPOMOCOMHBIM HAOOp KIETKHM — KapuoTWIl. JIWMIOWIHBIA U
rarioniHbli  Habopbl XpoMocoM. ['omonorunynsie Xpomocomsl. IlosoBbie
XPOMOCOMBI.

Jenenne xierkn — Muto3. CTaguu MUTO3a U MPOMCXOAAIIME B HUX IIPOLECCHI.
Tunsl mMuto3a. KapuoknHe3 m nurokuHe3. buonornueckoe 3HayeHHE MHTO3a.
Perynsuus mutotndeckoro nukia kietku. IIlporpammupyemas kietouHas rudoesnb
— aronTo3.

qDy'HKLII/IOHaJIBHaH TCHOMMKaA

3.1

Opl"aHI/IBM Kak OMOJI0ru4yecKas CUcTeMa

OIHOKIIETOYHBIC, KOJIOHHAJIbHBIC, MHOTOKJICTOYHBIC OpraHu3Mbl u
MHOTOTKaHEBbIE OPTaHU3MBbl.

®dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojioe (BKJIKOYash BETreTaTUBHOE) |
nmosoBoe. Buapl  O6ecnooro  pa3MHOXKEHUS:  MMOYKOBAaHUE,  CIOPYIISAIUS,
(parMeHTanus, KJIOHUPOBAHUE.

[TonoBoe pa3muosxenue. IlonoBeie kneTku, wiu ramersl. Meio3. Ctaauu menosa.

IToBenenue xpoMocoM B merose. Kpoccunrosep. buonornueckuii cmpici Meiio3a
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1 TI0JIOBOTO ITporiecca. Melo3 U ero MecTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpimeBoe pas3Butue. 'amerorene3 y XUBOTHBIX. llosioBbIE »kemne3bl.
OOpazoBaHne u pa3BUTHE TMOJOBBIX KiIeTOK. CrepMaToreHe3 M OOTeHe3.
Crtpoenue mnojoBbIX KieToK. OIIoJ0TBOpEHHE U IMOPUOHATIBHOE pPa3BUTHUE
KUBOTHBIX. CIIOCOOBI OIUIOAOTBOPEHHUS: HAapyKHOe, BHyTpeHHee. [lapTenorenes.
WnauBuayansHOe pa3BUTHE OpraHu3sMoB (oHroreHes). CraguM sMOpHOreHe3a
JKUBOTHBIX (Ha mpumMepe Jiarymkn). Jpobaenue. Tunsl qpodnenus. OcodGeHHOCTH
NpoOJieHNs MIICKONUTAIONIMX. 3apObIIIeBbIe JUCTKU (TacTpylsuus). 3akiaaka
OpPraHoB M TKaHEW W3 3apOJbIIIEBbIX JINMCTKOB. B3auMHOE BIMSHME 4YacTed
pa3BUBAIOIIETOCS 3apofbliia (IMOpUOHANBHAS WHAYKLMS). 3akiajka IJIaHa
CTPOEHMSI >KMBOTHOTO Kak pe3yJbTaT HMEepPapXWUYECKUX B3aUMOJICHCTBUN T'E€HOB.
BrnusHue Ha SMOpUOHAIIBHOE PAa3BUTHE PA3IWYHBIX (HAKTOPOB OKPYKaAIOIIEH
CpeIbl.

Poct u pazButue xuBoTHbIX. [locTamMOpronanbublil nepuoa. [psmoe u Henpsimoe
pazButue. Pa3Butume ¢ meramopdo3oM y Oecrno3BOHOYHBIX U TO3BOHOYHBIX
JKUBOTHBIX. buosornueckoe 3HaueHUWE MNPSAMOTO U HEMNPSMOIO Pa3BUTHUA, HX
pacrpocTpaHeHue B mpupone. Tumbl pocTa KUBOTHBIX. DakTOpbl perymisuuu
pocTa >KMBOTHBIX M deyoBeka. CTaguu MOCTIMOPHOHAIBHOTO Pa3BUTHS Y
YKUBOTHBIX U 4esioBeka. [lepropl oHTOreHes3a yenoBeka.

Pasmuoxxenne wu pasButne pacteHuil. ['ameroputr um crnopodur. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. OOpa3oBaHMe cmop B TIpolecce Mekosa.
l'amerorenes y pacrenuil. OIUIOZOTBOpEHHE W PA3BUTHE PACTUTEIbHBIX
opraHu3MoB. J[BOWHOE OIJIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuid. OOpa3oBaHue U

pa3BuUTHE ceMeHH. MeXaHU3Mbl PEeryJIslUNd OHTOT€HEe3a Y paCTeHUI U dKUBOTHBIX

I/ICTOpI/Iﬂ CTAaHOBJICHUA MW pPa3sBUTUA T'CHCTHUKHM KaK HaYyKH. OCHOBHEBIE
TeHETHUYECKHUE IIOHSATHSA W CUMBOJEBIL. [ OMOIOTMYHBIE XpOMOCOMBI, AJJICIIBHBIC
T'CHBI, AJIbTCPHATHUBHBLIC IIPU3HAKHU, ILOMI/IHaHTHHﬁ u peHeCCI/IBHHﬁ IMPU3HAK,
TroMO3UroTa, rerepo3urora, 4Yucrad JIHMHUA, T I/I6pI/II[LI, T'CHOTHII, (I)GHOTI/IH.
OcHOBHBIE MCETOAbI T'CHCTUKU! FI/I6pI/I)10J'IOFI/I‘-IeCKI/II71, I_II/ITOJ'IOFI/I‘IGCKI/II\/’I,

MOJIEKYJIAPHO-T€HETUYECKUI

Monorubpunnoe ckpemupanue. [lepBbiit 3akoH MeHens — 3aK0H eInHO00pa3us
ruOpuoB mnepBoro mokosieHus. IlpaBuno nomuHupoBanus. Btopoit 3akoH
Mennens — 3aKkOH paclleIUICHUs MpU3HAKOB. [lUTolornyeckue OCHOBBI
MOHOTHOPHUIHOTO CKpeIuBaHus. [ umores3a YuCTOTH raMerT.

AHanusupyromee ckpemuBaHue. [IpoMexyTO4YHBI XapakTep HAclIeAOBaHUS.
Pacuiennenne npu3HakoB IPH HENIOJIHOM JJOMUHUPOBAHUHU.

JurunOpunHoe ckpemmBanue. Tpertwii 3akoH MeHaens — 3aKOH HE3aBUCHMOTO

HacCJICAOBaHUA IIPHU3HAKOB. I_[I/ITOJ'IOI‘ MYCCKUC OCHOBBI I[I/IFI/I6pI/II[HOl" (¢}
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CKpEILMBaHHUS.
CuerieHHoe HacienoBaHue mpu3HakoB. Pabotel T. Moprana. CuerieHHOE
HACJIEIOBAHME TI'€HOB, HAPYIICHHE CLEIJICHUS MEXAY T'eHaMu. XPOMOCOMHAs
TEOpPHsI HACIIEICTBEHHOCTH.

I'eneruka mnosia. XpOMOCOMHBIM MEXaHWU3M OIPENEICHHUs Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHblii U TeTEpOraMeTHbIN moJ. ['eHeTnuyeckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacnenoBaHune mNpu3HAKOB, CLEIUIEHHBIX C
MOJIOM.

I'enoTun kak uenoctHas cucrema. llnerdoTponuss — MHOKECTBEHHOE IEHCTBHUE
reHa. MHOXECTBEHHBIM ajuienn3M. B3auMOAEHCTBUE HEAIEIBHBIX T'E€HOB.

Kommnemenraprocts. Onuctas. [lonumepus

BiaumoneiicTBrie renotuna u cpesisl pu hopmupoBaHun ¢peHoturna. Mi3MeHInBOCTb
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHBIE MPHU3HAKU. BHIbl M3MEHUMBOCTH:
HEHACJIE/ICTBEHHAsI M HACTIEICTBCHHAS.

MomudukanmonHas ~ M3MEHYMBOCTh.  Pomb  cpenpl B (hopMUpOBaHUH
Mo (UKaMOHHOM n3MeHunBocT. HopMa peakumu npusHaka. BapuanmoHHbIi psg
u BapuanmoHHas kpuBas (B. Woranncen). CsoiictBa MOaU(pHUKAIIMOHHON
W3MEHYHUBOCTH.

T'enoTurmueckast n3MeHYNBOCTh. CBOMCTBA IEHOTUIIMYECKON M3MEHUYMBOCTHA. BHnI
TeHOTUTTMYECKON N3MEHUMBOCTH: KOMOMHATHBHAS, MyTaI[HOHHASI.

KomOunatuBHass u3MeHYMBOCTh. Mei03 ¥ TOJOBOM TpollecC — OCHOBA
KOMOMHATUBHOW W3MEHYMBOCTH. POJIb KOMOMHATMBHON M3MEHYMBOCTU B CO3IAHUN
TeHEeTHYECKOTO Pa3HO00pasus B Mpe/eiaX OJHOTO BUJIA.

MyrtanmoHnHas I3MEHUYMBOCTh. BUibl MyTaluii: reHHbIE, XpPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE M MHIYUWPOBAaHHBIE MyTAalMU. SIEpHbIE M LUTOILUIA3MaTHYECKUE
MyTtanuu. COMaTHYECKUE U MOJIOBbIE MyTalUK. [ [pHurMHBI BOSHUKHOBEHUS MYTaIIHH.
Mytarensl ¥ WX BJIMSHHE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO
npoiiecca. 3aKOH TOMOJIOTMYECKUX PSAIOB B HacleACTBeHHOM n3menunBoctu (H.U.

BaBI/IJ'IOB). BHe;mepHaﬂ N3MCHYHMBOCTH U HACJICACTBCHHOCTb

Kapuotun wuyenoseka. MexayHapolHas MNOporpaMMma MCCIEIOBAaHUS TIeHOMaA
yenoBeka. MeToabpl  M3y4YeHUsT TEHETMKM  4eJIOBEKAa: T'€HEeaJIorMYeCKui,
OJIU3HEIOBEIMH, IIUTOICHETHYCCKHIA, MOMYJISIIUOHHO-CTATUCTUYECKHI,
MOJIEKYJISIPHO-T€HETHUECKU. CoBpeMeHHOE ornpeaeaeHue TCHOTHIIA:
MOJITHOTEHOMHOE CEKBEHUPOBAHHE, TEHOTUIIUPOBAHUE, B TOM YHCIJIE C MOMOIIbIO
[1l[P-anamm3a. HacnexncrBenHple  3a0oiieBaHHMS  4YelOBeKa. [ eHHbIE U
XPOMOCOMHBIE 0011€3H1 YeJI0BEeKa. bonesnn c HACJIEICTBEHHOU
MIPEIPACIIONOKEHHOCTHIO0. 3HAYCHHE MEAUIIMHCKOW T'€HETUKU B IMPEIOTBPAILICHUN

U JJ€YEHNH I'eHETHYECKHUX 3a00JIeBaHnH uesioBeka. CTBOJIOBEIE KIIETKU
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JloMecTukarus 1 ceneKius. 3apoKIeHUE CeNEKIMU U ToMecTukanuu. Yuenue H.U.
BaBuioBa o 1eHTpax MPOUCXOXKACHUS W MHOT000pasusi KyIbTYPHBIX PACTECHUIA.
Ponb cenexkiyu B co3naHuM COPTOB PACTEHUM U MOPOJ KUBOTHBIX. CopT, mopoaa,
mTaMM. 3aKOH TOMOJIOTUYECKHX PSIZIOB B HACIEACTBEHHOM u3MeHuuBocTh H.U.
BaswuiioBa, ero 3nadeHue Jij1si CEJICKIIMOHHON pabOTHI.

MeTtoapl  ceneKIUMOHHOW palboThl. VICKYCCTBEHHBIM OTOOp: MAacCOBBIM H
WHJIUBUIYJIbHBIM. OTanel KOMOHMHAIIMOHHON CEJIEKIIUH. HUcneiTanue
MPOU3BOAMTENICH MO MOTOMCTBY. OTOOp MO TEHOTHUIY C IOMOIIBIO OIECHKH
(eHoTHIIa TOTOMCTBA M OTOOP 1O TeHOTUITY ¢ momMonibio ananmu3a JTHK.
HckyccTBeHHBIN MyTareHe3 Kak MeToJl CeJIeKIIMOHHON paboThl. PaguannoHHbii 1
XUMHUYECKHI MyTareHe3 Kak MCTOYHHK MYTalMii y KyJIbTYpHBIX (Qopm
opranu3MoB. lcmonb30BaHHE€ TEHOMHOTO PEIAKTUPOBAHUS H  METOJOB
pekomOuHanTHBIX JIHK ms momy4yenust ncXxomHoTo MaTepuaia Jijisi CEIeKIUH.
[Nomyyenne mnonuruionoB. BHyTpuBHmoBas rubpuauszaiys. biuskopoacTBeHHOE
CKpelMBaHue, WM WHOpuAMHT. HeponacTBeHHOE CKpeIvMBaHWe, WM ayTOPHIWHT.
I'ereposuc u ero npuuunbl. Mcnonb3oBaHue rerepos3uca B cenekimu. OTnanéHHas
ruOpuam3anus. [lpeogonenne Oecrutomusi MEXBHIOBBIX THOpUIOB. [locTimkeHus

CEJICKLIMU PACTEHUI U KUBOTHBIX

OOBEKTHI, UCIIOJIb3yEeMbIE B OMOTEXHOJIOTHH, — KJICTOYHBIC U TKAHEBBIE KYJIBTYPHI,
MHUKPOOPTaHU3MBI, HMX  XapaKTepUCTHKA. TpaaulimoHHas  OHUOTEXHOJIOTHS:
xJieboneueHne,  MOJyueHHEe  KUCIOMOJOYHBIX  TMPOJIYKTOB,  BUHOJEIHE.
Muxkpobuonorndeckuit cuHTe3. OOBEKTHI MHKPOOHOJIIOTUYECKUX TEXHOJOTHUIL.
[IpousBoacTBO  Oenka, AMHUHOKHMCJIOT ¥  BHUTaAMHHOB. HckyccrBeHHOE
OIUIOAOTBOpPEHUE. PEKOHCTpYKIMS SHULEKIETOK W KIOHUPOBAHUE KUBOTHBIX.
Merton TpaHCIUIaHTALUU SAEP KIETOK.

XpoMOCOMHasi W TeHHasg WHXeHepus. VICKyCCTBEHHbIM CHHTE3 T€Ha |
KoHCcTpyHpoBanue pekoMOuHaHTHbIX JIHK. JlocTikeHus u TmepCHeKTHUBBI
XpOMOCOMHOM ¥ TeHHOW WH)XXEHepHuH. MeaulnuHcKue OHOTEXHONIOTHH.

Hcnons30BaHHE CTBOJIOBBIX KJIETOK
Cucrema n MHOFOO6pa3I/Ie OpTraHU4Y€CKOro Mupa

buonorudeckoe  pasHooOpa3ue  OpPraHHU3MOB. CoBpeMeHHass ~ cUCTeMa
OpraHMYECKOro Mupa. IIpHHIHUIBI KiIacCH(PHUKAIMKH OpraHu3MOB. (OCHOBHBIE
CUCTEeMATUYECKHUE TPYIIITHI OPraHu3MOB.

OC0OEHHOCTH CTPOCHHUS U >KU3HEACATEIHHOCTU OJIHOKIJIETOYHBIX OpPTraHW3MOB.
BakTepuu, apxeu, 0JHOKIIETOUHbIE TPUOBI, OJHOKIETOYHBIE BOJAOPOCIH, APYTUE
npoTucThl. KomoHnanbHbIe OpraHu3Mbl. J[BIDKEHHE OJTHOKICTOYHBIX OPraHU3MOB:
amMEOOUIHOE, KTYTHKOBOE, PECHUYHOE. 3alliTa y OJHOKIECTOYHBIX OPTraHHU3MOB.

PaznpaxuMocTb y OHOKIIETOYHBIX OPraHU3MOB. TaKCUChI



4.2

4.3

MHOrokJjIeTouHbIE pacTeHUs. B3auMOCBS3b YaCTEll MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, OpraHbl U CHUCTEMbI OPraHOB MHOTOKJIETOYHOTO opranusMa. OpraHusm
Kak eauHoe uenoe. TkaHu pacreHud. TUIBI  pACTUTENBHBIX  TKaHEM:
oOpaszoBarenibHas, TOKPOBHAs, MPOBOAMAIIAs, OCHOBHAas, MEXaHHYECKas.

OcobenHocTH cTpoeHUs, GYHKIIMNA U PACTIONOKECHHS TKAaHEH B OpTaHax pacTeHHUI

BereraTtuBHbIC M r€HEpATUBHBIE OpraHbl pacTeHuil. OYHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuid. /IBukeHre MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBbI U
Hactuu. llormomieHrne BOIBI, YIJIEKUCIOrNO Tra3a W MUHEPAIBbHBIX BEIIECTB
pactenusimu. Jlpixanue pactenuid. uddysus razoB yepe3 MOBEPXHOCTh KIETKH.
TpancnopTHele cucTeMbl pacTeHHil. Bbiaenenue y pactenuil. 3amura y
MHOTOKJIETOUHBIX pacTeHui. Kyrukyna. CpencrBa NMacCMBHOW M XMMHYECKOM
3amuThl. OUTOHLU B

PazmpaxuMocTs U perymanus y OpraHu3moB. Pa3apakuMoCTh M peryisuus y

MHOT'OKJICTOYHBIX paCTCHHfI. PocroBrie BCIICCTBA U UX 3HAYCHUC

4.5

4.6

MHOroOKJIeTOUYHbIE  JKHBOTHBIC. B3amMOCBI3bp  4YacTeifi  MHOTOKJIETOYHOTO
opranu3Ma. TKaHU, OpraHbl U CUCTEMbl OPTaHOB MHOTOKJIETOYHOTO OpraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U 4esnoBeKa. THUIIBI
JKNUBOTHBIX TKaHefII SnuTcCiInaibHasdg, COCIUHUTCIIbHAA, MBIIICYHAA], HepBHa}I.
OcobOeHHocTH CTpocHHS, (QYHKIMA M PACHOJIOKEHUS TKaHEH B opraHax

JKHUBOTHBIX U YCIIOBCKaA

Oprasbsl U CUCTEMBI OPraHOB XUBOTHBIX. DYHKIUHA OPraHOB M CUCTEM OpPIraHOB.
Omopa Ttena opranu3moB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapykHblil 1 BHYTpeHHHH ckeneT. CTpOEHME UM TUIBI COCIUHEHUS
KOCTEH.

JIBukeHHe MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanue xuBoTHbIX. [luTanue
MMO3BOHOYHBIX >KUBOTHBIX. JIpIxaHue KUBOTHbIX. KokHoe npixanue. XKabepHoe u
JErOYHOE JIbIXaHHUE.

JIpIXaHW€e IO3BOHOYHBIX YUBOTHBIX. OBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS
JETKUX MO3BOHOYHBIX XKMBOTHBIX. J[pIXaTenpHas cucTteMa 4esnoBeka. MexaHu3m
BEHTWISALIMM JIETKUX Y MNTUL M MJIEKONUTAIOMMUX. TpaHCIOpT BEUIECTB Yy
opranu3MoB. TpaHCHOPT BEWIECTB Yy KMBOTHBIX. KpoBeHOCHas cucrema u e€
opranbl.  KpoBeHocHas  cucTreMa  IO3BOHOYHBIX  JKMBOTHBIX.  Kpyru
KpOoBOOOpalieHusl. OJBOJIOIMOHHBIE  YCJIOKHEHUS CTPOEHUS KPOBEHOCHOM
CUCTEMBI TO3BOHOYHBIX >KMBOTHBIX. Bblienenue y opraHu3zmMoB. Boigenenue y
XKUBOTHBIX. COKpaTUTENnbHbIE BaKyosd. Opransl BeesieHus. CBsI3b OJIOCTHU Tela
C KPOBEHOCHOM M BBIICIUTEIBHON cHCTEMaMH. BplieneHne y NO03BOHOYHBIX
JKUBOTHBIX. 3alUTa y MHOTOKIETOYHBIX KUBOTHBIX. [lOoKpoBBI UM HX

IIPOU3BO/IHBIE.
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PaznpaxkuMoCTh U peryisamnus y opraHu3MoB. Pa3ipakuMoCTh y OTHOKIETOYHBIX
opranu3moB. Takcuchbl. Pa3apaXXMMOCTh W pEryisius y MHOTOKIETOYHBIX
pacteHwuii. PocToBBIC BelllecTBa U X 3HAUCHHE.

HepBrast cucrtema u pediieKTopHasi peryyisiiusi Y MHOTOKJICTOYHBIX YKHBOTHBIX.
HepBhas cucrtema u €€ oTaesnbl. IBOJIOIUOHHOE YCI0KHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpaborka anroputmMoB u mporpamMm s d(hdeKkTuBHONH (HYHKIIMOHAIBHON
AHHOTAIlUM ~ TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MUKpPOOPraHU3MOB, paCTEHUH, )KMBOTHBIX U YEJIOBEKA
OpranusMm 4esoBeKa U €ro 310pOBbe

Opranel 1 cuCTEMBI OPraHOB 4YenoBeka. OTAeIbl TOJIOBHOTO MO3ra IO3BOHOYHBIX
KHUBOTHBIX. Peduiekc u peduiekropHas ayra. be3yciioBHblE M yCIOBHBIE
peduiekcel. I'ymopanbHast peryiasuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX H
yestoBeka. JKenesbl S9HAOKPUHHON CUCTEMBI U MX TOPMOHBI. [IeficTBHE TOPMOHOB.
B3aumocBs3p HEpBHOM W SHIOKpUHHOM cucteMm. ['mnoramamo-runodusapHas

cuctema. Pedniekc u pednekropHas agyra. besycnoBHble U YCIO0BHBIE pedIeKCh

3amura opranuzMa oT Oose3Heil. IMMmyHHast cucteMa denmoBeka. KieTouHblii 1
TYMOpaJIbHBIH MMMYHHUTET. BpoXAEHHBIN, NpHOOpeTEHHbIN cnenuduyecKuii
umMmyHuTeT. Teopuss  KIOHaJIbHO-CceleKTUBHOro ummyHutera (IL.Dpnux,
®.M.bepuer, C.Toneraa). BocnamutenbHble OTBETHI OpraHu3moB. Poub

BPOXKAEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUI

KpoBenocHast cucrema u e€ opransl. Ceplie, KpOBEHOCHBIE COCYIbI U KpPOBb.

Kpyru kpoBooOpamienus. Pabota cepama u e€ peryssus

Jeixanue venoBeka. uddysus razoB yepes3 MOBEPXHOCTh KIETKH. JpIxaTenpHas
cucrteMa 4yenoBeKka. JlpIxaTenbHas TMOBEPXHOCTb. Perynsnus  JIbIXaHus.
JlpixaTenbHble 00bEMBI

[IumeBapurenbHast cucrema uenoBeka. OTHenbl NUILIEBAPUTENBHOTO TPAKTA.
[MummeBaputenbHble  Kene3bl.  BHYTPUIIONOCTHOE W BHYTPUKJIETOYHOE
MUIIEeBapeHUE

[TokpoBel u wux mnpousBoaHbie. Opranbl BbiAeneHus. I[louku. CtpoeHue u
¢byHknuonupoBanue HeppoHa. OunbTpanus, cekpenus U 00paTHOE BCACHIBAHUE
KaK MEXaHU3MbI pabO0Thl OpraHoB BbleneHuss. OOpa3oBaHuEe MOUYH y YeJIOBEKa
JIBukeHue uesnoBeka: MbllleyHas cuctema. CKelleTHblE MBIIIIBI U UX padorta.
CtpoeHue U TUIIbI COeAMHEHUS KOCTEH

Teopus 3Bomtonuu. PasButue xu3Hu Ha 3emiie

OpomtonmonHas  Teopuss Y. [lapBuna. IIpennochuiku — BO3HUKHOBEHUS

JAapBUHHU3MA. KuzHp u Hay4Has ACATCIbHOCTDb 4. Z[apBI/IHa.
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JBrokymye cuibl 3Boionuu BUAoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3MHOXKEHHUSI OpraHu3MOB, HACJIEICTBEHHAs W3MEHYMBOCTh, OOphba 3a
CYIIIECTBOBaHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenue cunternyeckor teopuu sBomtonuu (CTD). HeltpanbHas Teopwus
sBosonu. COBpeMEHHasi DBOJIIOIIMOHHAS OMOJOTHsA. 3HAYCHHUE SBOJIIOIMOHHON

TeOpuHu B GOPMUPOBAHNN €CTECTBEHHO-HAYYHON KapTHHBI MUPA

[Momynsuus kak sieMeHTapHas enuHHuIa 3Boytound. COBpEMEHHBIE METOJbI
OLIEHKM TEHETUYECKOTro pa3sHOOOpa3ust M CTPYKTYpbl nomyisiuuid. V3meHeHue
reHo)oHAa MOMYJSIUK KaK DJIEMEHTAapHOE SBOJIOIMOHHOE SIBJICHUE. 3aKOH
reHerudeckoro pasHoBecus k. Xapau, B. Baitn6epra.

OneMeHTapHble  (aKTOpbl  (IBWKYIIME CHJIBI) JBOJIONUU. MyTalmOHHBINA
npouecc. KomOunatuBHas u3MeH4YMBOCTh. Jlpelip reHOB — ciydaiiHble
HEHAIlpaBJICHHbIE W3MEHEHHs 4YacToT ajulened B momyasauusax. ekt
OCHOBATEJIA. Murpanuu. N3omanus MOMYJISLAN: reorpaduueckas
(mpoctpaHCcTBeHHAs ), OMoIOTrHIecKast (PEpOTYKTUBHAS).

EcrectBennblii  oTOOp — HampaBisionmid  ¢axTop dBomOUH. DOpMEI
€CTECTBEHHOTO  0TOOpa: JBIKYIIWH, CTaOMIM3UPYIONMIUN, pa3pbIBaIOIINI
(mu3pyntuBHBIH). [TomoBoi oTOOD.

[IpucrocoOIeHHOCTh ~ OpPTaHU3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOLUH.
Bo3HukHOBEHHE — MpHCIOCOONEHMH Yy — OpraHusmoB.  ApoMopdo3bl U
uanoanantauuu. [Tpumeps! npucnocobaennit y opraHusmMoB. OTHOCUTENBHOCTh
MPUCIIOCOOTIEHHOCTH OPTaHU3MOB.

Bun, ero xkpurepuum U CTpyKTypa. BumooOpazoBaHue Kak —pe3yiabTar
MUKpOsBoJtoImn. M3omsamus — ximoueBoil ¢(akrtop BupooOpazoBanus. Ilytu u
CIIOCOOBI BHUJ1000pa30BaHUS: aJIONaTPUIECKOe (reorpaduueckoe),
CUMIIaTpUYECKOe  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJUTUIOUIN3AIIHS,
rudpuansanyst). JnTenbHOCTh 3BOTOIUOHHBIX ITPOLIECCOB.

MexaHu3mbl GOpMHUPOBaHKS OMOJIOTHYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMONOTMM B Pa3pabOTKE HAyYHBIX METOJIOB COXpPAaHEHMS
OmopazHooOpa3usi. MUKpPOIBOIIONKA W KOIBOJIIOIHUS TMAPA3UTOB M HMX XO35ECB.
Mexanu3mbl pOpMHUPOBAHUS YCTOWYMBOCTH K aHTHOMOTUKAM U CIIOCOOBI OOPHObBI

C HeH

6.3

MCTOIH:I HU3YUYCHUSA MAKPOSBOJIIOIHWH. ITaneoHTOMIOTHYECKHE MCTObl M3YUYCHUA
sBomonun. [lepexoanbie GopMbI U GUIIOTEHETUYECKHUE PSIBI OPTaHU3MOB.
buoreorpaduyeckue meroasl uzyueHus spoironuu. CpaBHeHue (uopsl u hayHbl
MaTEepUKOB U OCTPOBOB. bruoreorpadudaeckue oomactu 3emiid. BUIbI-dHISMUKY U
PEIUKTEL.

9M6pI/IOHOFI/I‘IeCKI/Ie n CpaBHI/ITCHLHO-MOp(I)OJ'IOl"I/I‘IeCKI/Ie MCTOAbl H3YUCHUA
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IBOJIIONMH. [ €HeTHUeCKHe MEXaHU3Mbl JBOJIIOIMM OHTOTEHE3a W TIOSIBIICHUS
9BOJIIOIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  aQHAJOTHUYHBIC  OpTaHBI.
Pynumentapuple  opraHbl W aTaBU3Mbl.  MOJIEKYJISIPHO-TEHETHUECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKHE  METOIbl  HM3YYCHHS  DBOJIOIUH.
I'omonoruunsie rerpl. COBpeMEHHBIE METOJbI IOCTPOCHUS (PHIOTCHETHYECKHUX
JIepEBBEB.

XPOMOCOMHBIE MyTallUU U YBOJIOIHSI TCHOMOB.

O6mume 3akoHOMEpHOCTH (TIpaBmiIa) 3BOMOIMHA. HeoOpaTHMOCTh 3BOIOIUH.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIUT

Hayunbple rumorespl NpPOUCXOXKIACHUS KU3HM Ha 3emiie. AOHOreHes u
naHcrnepMmusi. [JloHay4Hble MIPeICTaBICHUS O 3apOKICHUM KU3HU (KpEallMoOHU3M).
I'mnmoTe3a MOCTOSAHHOTO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEPIKEHUE ONBITAMU
®. Penu, JI. Cpnammanumanm, JI. Ilactepa. IlpoucxoxxneHue XHU3HU H
acTpoOHOIIOTHSI.

OcHoBHbIE 3Tallbl HEOpraHUYEcKoM 3Boitouuu. [lmanerapHas (reosiornueckas)
IBOMIIONMSL. XMMHYECKass »3BOJIOLUA. AOHOTEHHBIM CHHTE3 OpPraHMYEeCKHX
BemecTB U3 Heopranmdeckux. OmpiT C. Mmmnepa u I'. HOpu. OGpasoBanue
noymMepoB u3 MoHomepoB. KoanepBatHas runore3a A.M. Onapuna, runoresa
nepsuyHoro OynboHa JIx. XonjeilHa, reHetuueckas rumnotesa I. Mémnepa.
Pu6ozumer (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE POTOKJIETKH.

Uctopust 3emnu u metoab! e€ u3ydeHus. Vckomaemble opraHMYecKHe OCTAaTKH.
I'eoxpononorust u e€ meroabl. OTHOCUTENbHAsE M AOCOJIOTHAS T'€OXPOHOJIOTHS.
I'eoxpoHosornyeckas 1mkasa: 30Hbl, 3pbl, IEPUOJIBL, FTOXH.

HauanbpHble 3Tanel opranndeckoi 3Boitouud. [losiBIeHne u 3BOJIIOIUS MEPBBIX
KJIETOK. OBomonusi Merabonu3Ma. BO3HMKHOBEHHE TMEPBBIX HKOCHCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTIIIEHKH KaK aHaJIoOT MEPBBIX Ha 3eMJie COOOIIEeCTB.
Crpomaronutsel. [IpokapruoThl 1 9yKapHOTHI.

[Ipoucxoxaenne 3ykapuoT (cUMOHOTreHe3). DBOJIOIHMOHHOE MPOUCXOXKIECHHE
BUpycoB. IIponcxok/ieHue MHOTOKJIETOYHBIX OpraHu3MoOB. Bo3HUKHOBeHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHNU3MOB.

OcHOBHBIE 3Tambl H3BOMIONMU BBICHIMX pacTeHH. OCHOBHBIE apoMOp(ho3bI
pacrenuii. Bpixon pactenuid Ha cymy. [losiBieHue CHOpPOBBIX pacTeHUN U
3aBoeBaHne MMM cymu. CemeHHble pacTeHus. [IpoucxoxaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE JTambl 3BOJIONUU JKUBOTHOTO Mupa. OcHOBHBIE apoMop(do3bl
KUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHHE COBPEMEHHBIX
tunos. [lepBbie Xop10oBbIe )XkUBOTHBIE. JKU3HB B BOJIE. DBOJIOLUS TO3BOHOYHBIX.

[Ipoucxoxaenne ampubuii n pentuinil. IIporcxoxxaeHne MIEKONMUTAOMUX U
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ntuir. [lpuHnun kmrodeBoro apomopdo3a. OcBoeHHE OECIO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButue xu3Hu Ha 3emMJiie 1O 3paM U MEepUoAaMm: apxei, MpoTepo30H, naaeo3o0i,
Me30301, KaiHO30M. OOmias XapakTepHCTHKAa KIWMaTa H TEOJOTHYECKUX
npoueccos. [losiBneHne 1 pacuBeT XapaKTepHbIX OPraHU3MOB. YTiie00pa3oBaHUE:
€r0 YCJIOBHSI U BIUSTHUE HA Ta30BBIA COCTaB aTMOCQEPHI.

MaccoBble BBIMUpAaHHUS — SKOJOTHYECKHE KPHU3UCHl mpouwioro. [Ipuuunbl u
CJIEJICTBUSI MAcCOBBIX BbIMHpaHUil. COBPEMEHHBII 3KOJOTUYECKUN KPHU3UC, €Tro

0COOEHHOCTH

Paznenst m 3agaunm anTpomosyoruu. Meronbl aHtpornosiorud. CTaHOBIIEHHE
IPEJICTaBICHUN O MPOUCXOKIACHUU yesioBeKa. COBpEMEHHbIE HAYUHbIE TEOPHUH.
CxoncTBO 4enoBeKka C KMBOTHBIMH. CHCTEMATHYECKOE IIOJIOKEHUE YEJIOBEKA.
CBuzerenbcTBa  CXOACTBA  YENOBEKa C  JKMBOTHBIMHM:  CPaBHHUTEJIBHO-
MOpP$OJIOTHIECKHE, AMOPHUOTIOTUYECKHE, (hbU3M0II0r0-0MOXUMHYECKHE,
nosepeHueckue. OTINYMs YeI0BeKa OT KUBOTHBIX. [IpAMOX0KI€HNE U KOMILJIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJOBHOIO MO3ra U BTOPOM CUTHAIBHOMN
CUCTEMBI.

JBukymue cuiabl ((akTopbl) aHTpONoOreHe3a: OHOJIOTMYECKHE, COLMaIbHBIE.
CooTHolieHrne OMOOTHYECKUX U COIUANTBHBIX (DAKTOPOB B aHTPOTIOTCHE3E.
OcHOBHBIE CTaJIMM AHTPOIIOTE€HE3a. ABCTPATIONIUTEKN — ABYHOTHE NIPEIKH JIFOJIEH.
UYenoBek  yMenbld, TEpBbIE  M3TOTOBICHUA  opyAull  Tpyaa. UYenosek
MPSMOXOJISAIIMNA W TEPBBIA BBIXOA JIoAeH 3a mpenensl Adpuku. YemoBex
reienpOeprekuii — oOmUi TpPeaoK HeaHAEePTAIbCKOTO YelIOBEeKa U YelIOBEKa
pasymHoro. YenoBek HEaHIEPTAJIbCKUK KakK BHUJ JIIOJACH XOJIOJHOTO KJIMMATa.
YenoBek pa3yMHbId COBPEMEHHOI'O THIIA, JEHHCOBCKHI YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 MpeneinamMu AQpuku.

OBOJNIOIUS COBPEMEHHOI'O uesnoBeKa. EcCTecTBEHHbI OTOOp B MOMYJISALUAX
yenoBeka. MyTanMoHHBIH nporiecc W noauMmopdusm. [lomymsiiuoHHbIE BOJHBI,
npeiid reHoB, Murpanus u «3¢p(HeKT oCHOBATENS» B MOMYJISALMIX COBPEMEHHOTO
YEJI0BEKa.

UYenoseueckne pacel. [lonatne o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBCTpaJloO-HETpoujHas  (IKBATOpUANbHAS),  MOHIOJOUIHAS
(a3maTcko-aMepHuKaHCKas). Bpemss U myTu pacceieHHs] uyeloBeKa MO IUIaHETe.
EnuncTBO  4yenmoBeueckux pac. HayuHas  HECOCTOSITENIBHOCTh — pacu3ma.
[IpucrocoOIeHHOCTh YelloBeKa K pasHbIM YCIOBUSM OKPY)KAIOLIEH Cpesbl.
Bnusnue reorpaduueckoit cpeasl W apeiida reHOB Ha MOPQOIOTHIO U

(I)I/I3I/IOJIOFI/IIO YCJIIOBCKA

OKOCHCTEMEI U MMpUCymue MM 3aKOHOMECPHOCTHU
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Pa3nens! u 3agaun s3xosorun. CBs3b 3KOJOTUU C IPYTUMH HayKaMHU.
Metoabl skonoruu. IloneBble HaOmOAEHUS. OKCIEPUMEHTHl B  HKOJOTHM:
npupoAHble U JabopaTopHble. MojaenupoBaHWE B HKOJOTHMM. MOHHMTOPUHT

OKPY’KAIOIIECH CpPeJIbl: JIOKAIbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

7.2

7.3

Okonornyeckue (GakTopsl M 3aKOHOMEpHOCTH MX JAeiictBus. Kiaccuduxanms
JKOJIOTUYECKHX (PaKTOpOB: aOMOTHUYECKHE, OWOTUYECKHE, AaHTPOIIOTCHHBIC.
OOme 3aKOHOMEPHOCTH JIHCTBHA SKOJOTWYeckux aktopos. IIpaBuio
munnmyma (K. Hlnpenrens, FO. JIubux). TonepantHOoCTh. DBpUOMOHTHBIE H
CTEHOOMOHTHBIE OPTraHU3MBI.

AbuoTtnueckue ¢aktopsl. CBET Kak 3KOJIOTHYECKHH (akTop. JlecTBHE pa3HBIX
YY4aCTKOB COJIHEYHOTO CIEKTpa Ha OpraHu3Mbl. OKOJOTHYECKHE TPYIIIbI
pacTeHHH U XUBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHUrHajbHas poJIb CBETA.
DoTONEPUOIU3M.

Temnepatypa kak dkojormdeckuil ¢akrop. JleiictBue Temmeparypbl Ha
opranu3mbl. [IoMKuIOTEpMHBIE U1 TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxnocte kak 9kojorumdeckwii  (paktop. IIpucmocoOmeHuss pacTteHuit K
NoJ/Iep’)KaHuI0 BoAHOro OanaHca. Knmaccudukanusi pacTeHHid MO OTHOIICHHUIO K
BoJie. [Iprcnioco6eHust ’KUBOTHBIX K U3MEHEHUIO BOJJHOTO PEXHUMA.

Cpenpl oOuTaHMS OPraHM3MOB: BOJHAs, HA3e€MHO-BO3/YIIHAs, IOYBEHHas,
ryOMHHAs  MOJNOYBEHHAs, BHYTPUOpPraHHW3MeHHas. (DU3NKO-XUMHYECKHUE
O0COOEHHOCTH Cpell oOuTaHus OpraHu3MmoB. llpucrocoOiieHuss OpraHu3MoB K
YKU3HU B pa3HbIX CPEAAX.

buonoruueckue putmsl. BHennue u BHyTpeHHHE pUTMBbl. CyTOUYHBIE U FOJUYHbIE
putmbl. [IpHcnoco0IeHHOCTh OPraHu3MOB K CE30HHBIM HM3MEHEHHSIM YCIOBUN
KU3HU.

XKuznennoie Gopmer oprann3MoB. [lonsTue o xu3HeHHOU (opme. KuzHeHHBIE
(GopMBI pacTeHMii: JepeBbs, KyCTapHUKU, KYyCTaPHUYKH, MHOTOJICTHHE TPaBBI,
oJiHOJIeTHUE TpaBbl. JKu3HeHHbIE (HOPMBI KHUBOTHBIX: THIAPOOUOHTHI, T€OOUOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOESHUS U 00pa3a KU3HU.

buotnueckue dakTopel. Bumbl OHOTHYECKHMX B3aMMOJCUCTBUI: KOHKYPEHIIHS,
XHMIHAYECTBO, cUMOMO03 U ero (opmel. Ilapazutusm, koomepamnus, MyTyaausM,
KOMMEHCAJIU3M (KBapTHPaHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoJiecTBUs  (Tommueckue, (dopudeckue, (Hadpuyeckue). 3HAYCHHE
OMOTHMYECKUX B3aUMOJICHCTBUI Uil CYIIECTBOBAHUS OpPraHU3MOB B Cpele

o0UTaHHA. HpI/IHI_II/IH KOHKYPCHTHOI'O UCKIIFOUCHUA

OKOJIOTUYECKHE XAPaKTCPUCTHUKU TOITYJIALNH. HOHYJISII_[I/ISI Kak Ouojoruueckas

cuctema. Ponb HEOHOPOIHOCTU Cpefibl, (PU3MUECKUX OapbepOB U OCOOCHHOCTEH
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OMoJIOTUU BHUJOB B (POPMHUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYJISIUI.
OcHOBHBIE TOKA3aTENIM NOIYJSLMHA: YUCIEHHOCTb, IUIOTHOCTb, BO3PACTHAs U
1I0JIOBAasi  CTPYKTypa, pOKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaLusl.

OKojorudeckass CTpykrypa nonyiasanuu. OIeHKa YHCIEHHOCTH IOIYJISALUU.
JluHaMuKa nomynsauuu U €€ peryisilnus. bUOTHYEeCKUH MOTEHUUaN MOIIYJISLUN.
MopnenupoBanue IUHAMMKM — nomyisinud. KpuBele pocTa  4HMCICHHOCTH
nonyysiuuid. Kpusele BbDKMBaHMA. Perymsinus 4MCIEHHOCTH MNOMYJIILMNI: POJIb
(akTOpOB, 3aBHCAIIUX M HE 3aBUCSAMIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
ctpateruu BUJoB (I- u K-ctpaterun).

Ilonatue 006 »sKomoruueckoil Hume BuAa. MectooOutanue. MHoromepHas
Mozenb skonormyeckod Humu Jx.M. XatumHcoHa. Pa3Mepsl sKoIOrnyeckomn
Humy. [loTeHnmanbHas U peaan30BaHHAS HULLIH.

Bun xak cucrema mnomynsuuid. Apeanbl BUIOB. Buiael M uX KM3HEHHbIE
CTpaTerMd.  3aKOHOMEPHOCTH  IOBEJEHUS W MWIPAlMA  KMBOTHBIX.

buonornueckue naBa3un JYXCPOAHBIX BUOAOB

CoobmectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBsa3u Mexny
opraHuzMamMu B OHOLEHO3e. DKOcHCTeMa Kak OTKpelTas cucrema (A.J[x.
Tencnu). @yHKUMOHAIbHBIE OJIOKM OPraHU3MOB B SKOCHUCTEME: IPOAYLEHTHI,
KOHCYMEHTBI, peiyleHThl. Tpoduueckue ypoBHH. Tpoduueckue LEenu U CETH.
AbuoTtnueckue Onoku skocucteM. ITouBel U mnbl B 3kocucreMax. KpyroBopot
BEILECTB U MOTOK SHEPTUU B IKOCHCTEME.

OcHoBHbIE ITOKa3aTeNM 3KOocUcTeMBl. buomacca u mpoaykius. DKOJIOTHYECKUE
MUPaMU/Ibl YUCell, OMOMACCHI 1 SHEPTHH.

HanpasneHHble 3aKOHOMEpHBIE CMEHBI COOOLIECTB — CyKleccuu. IlepBuuHble U
BTOPUYHBIE CYKLUECCHM W WX IPHYMHBL. AHTPOIOIE€HHBIE BO3ACHCTBUS Ha
cykueccuu. Kimmmakcaoe coo6iectBo. bruopasnoobpasue u moHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOILECTB.

[Ipuponsble 3KOCHCTEMBI. AHTPONOIE€HHBIE JKOCHCTEMBI. ATpPOIKOCHUCTEMA.
ArporeHos. Pa3nnuns Mexxay aHTpONOT€HHBIMU U IPUPOIHBIMH SKOCUCTEMAaMH.
Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. I'opoackas diopa u
¢ayna. CuHanTponu3anusi ropoJckoi ¢aynsl. buonoruueckoe u xo3siiicTBeHHOE
3HA4YEHUE arpodKOCUCTEM U YpOO3KOCUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHHUS
OCHOBHBIX B3aMMOJCHCTBHI OpraHU3MOB B 3KOCHCTEMAX.

IIepeHoc 3HEpruM M BELIECTB MEKIY CMEKHBIMH SKOCHUCTEMAMH. Y CTOWYHUBOCTh
OpraHM3MOB, IONYJSALUUMHA M DSKOCHCTEM B YCIOBHUSAX €CTECTBEHHBIX U

AHTPONOT€HHBIX BO3ACHUCTBUI

buochepa — oOmennanerapHas oOosouka 3eMiM, T/€ CYIIECTBYET WU
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cyliecTBoBajia JKHM3Hb. YueHue B.J. Beprnaackoro o Ouocgepe. Obmactu
o6uocdepsl u e€ cocta. JKuBoe BeniecTBo 6uochepsl ¥ ero PyHKIHH.
3aKOHOMEPHOCTH cylecTBOBaHUs Ouocdepsl. OcobeHHOCTH OHOChephl Kak
mIo0anbHOM  9KocHcTeMbl.  JluHamMuyeckoe  paBHOBecue B Ouocdepe.
KpyroBopotsl BemecTB U OHOT€OXMMHYECKHME LHMKIBI (yriepoja, as3ora).
PurmugnOCTS siBICHMIA B OHochepe.

3oHansHOCTh Ouochepsrl. [lonarue o 6mome. OCHOBHBIC OMOMBI CYIIU: TYHIIpa,
XBOMHBIE Jleca, CMEIIAaHHbIE U IIHPOKOJUCTBEHHbIE Jieca, CTENH, CaBaHHbI,
IYCTBIHH, TPOMUYECKHE JIeca, BBICOKOTOPhi. KiMmar, pacTHTENbHBIA W
KHUBOTHBI MUp OMOMOB CYILIH.

CrpykTypa U (yHKIMS XKHUBBIX CUCTEM, OLIEHKA MX PECypCHOro MOTEHIHMajga U
6uochepHbIX PYHKIMHA

DKoslornyeckue Kpu3uchl U WX NMpUUMHBL. Bo3nelicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIIHOW cpeabl. OXpaHa BO3ayxa. 3arpsi3HEHHE BOJHOM CPEIIbI.
Oxpana BogHbIX pecypcoB. Pa3pymienue mouBsl. OXxpaHa MOYBEHHBIX PECYpPCOB.
HN3menenue knumara.

AHTpPOIIOr€HHOE BO3JICHCTBUE HA PACTUTEIBHBIA W KUBOTHBIM Mup. OxpaHa
PaCTUTENBHOTO U KUBOTHOrO Mupa. OCHOBHBIE MPHUHIMIIBI OXPAaHBl MPUPOJIBI.
Kpacubie kaurn. Ocobo oxpansembie mnpupoansie tepputopuu (OOIIT).
BboTtannyeckue casipl U 30010THYECKHE TAPKH.

OCHOBHBIE TPHUHLUIBl YCTOMYMBOIO pa3BUTHS YEJIOBEYECTBA M TMPHUPOJIBI.
PammonanbHOE  MPHPOJIONIONBE30BAaHHE W COXPaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3us 3eMiun



YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMTPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YHEHUKA

TepemoB A.B. bruonorus. buonorndeckue cucremsl u npouecchl. 10 kimace: yued s
o0meo0pa3oBart. yupexxaeHuit (mpoduibHbI ypoBeHb), M., "Muemo3una", 2017 r.

TepemoB A.B. buonorus. buonornueckue cucrems! u npoueccsl. 11 kiace : yaeOHUK
U 00IIe00pa3oBaTebHBIX OpraHu3anuii (yriayOneHHbI ypoBeHb)! A.B. Tepemosn, P.A.
[Terpocosa. - 12-e uzn., crep. - M. : Muemosuna, 2021.

METOANYECKHE MATEPHAJIBI UIA YUYUTEJIA

1. A.B. Tepemos, P.A. IlerpocoBa

buonorwus. buonorudeckue cuctemsl u mporiecchl. [Iporpamma st
o0mieoOpa3oBaTeIbHBIX Opranuzanuid. Temarnyeckoe MiaHUPOBaHUE Y4eOHOTO MaTepuaa.
10-11 xnaccel. - M.: U3narensctBo BJIAJZIOC, 2018. - 63 c.

2. TepemoB A.B. buonorus. buonornueckne cucrems! u npoueccel. 10-11 kmacest
(yrimyOneHHBIM YPOBEHB): MeToIM4YecKoe mocooue st yuutensi/A.B. Tepemos, P.A.
[Terpocosa. - 4-¢ u3na., crep. - M.: Muemosuna, 2021. - 224 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCBI CETU UHTEPHET

https://resh.edu.ru/
https://fipi.ru/
https://sdamgia.ru/

MATEPHUAJBHO-TEXHUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
ITPOLOECCA

YYEBHOE OBOPYJIOBAHHUE

[Tpubops! u m1abopaTropHoe 000PYyIOBaHUE

CpencTBa Ha IEYaTHOW OCHOBE (JIEMOHCTPAIMOHHBIC TAOTHIIHI)
Mynsiku 1 MOJIETTH IO OOTaHUKE, 300JI0TUH, AHATOMHUH
MynbTUMEIUIHBIA TPOEKTOP

KommbroTtep

I'epbapun

Brnaxnsie npenapaTsl

OBOPY IOBAHUE /IS IPOBEJIEHUS IABOPATOPHBIX, IPAKTHYECKHUX
PABOT, JEMOHCTPALMIA

TabmuIel, CXeMBI

Muxkpockoribl yueOHble
Mukpockoribl UG pOBbIE
MuKpocKoI J€EMOHCTPALMOHHBIN
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