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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo y4yeOHOMY mpenMmery "buosnorus" (mamee - Ouonorusi) Ha
ypOBHE cpeaHero oOmiero oOpa3zoBaHus pa3paboTaHa Ha ocHoBe dDenepalbHOrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickori deneparumny,
dI'OC COO, Konmenmuu mnpenoaaBaHus ydeOHoro mnpenMera «buomorus» u
OCHOBHBIX TIOJIOKEHUH (enepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

VYueOubiii npeamer «buosorus» yriayonéHHoro ypoBHs usydenus (10-11
KJIACChI) SBJISIETCSI OJJHAM M3 KOMIIOHEHTOB MpeAMETHOM obnactu «EcTtecTBeHHO-
HayuyHble npeameThly. CoriacHo nosoxeHussMm @I'OC COO npoduiibHble ydeOHbIE
NpEeAMEThl, HW3y4aeMble Ha YriayOJEHHOM ypOBHE, SBISIIOTCA — CIIOCOOOM
mupdepennmanmn  o0ydeHHsT HA YpPOBHE CpeaHEro oO0mero oOpa3oBaHUS U
MpU3BaHbl 00ECHEUUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOIIUM, CPEIHUM
o01uM, cpelHUM MpodhecCHOHANTBHBIM U BBICIIUM 00pa3oBaHueM. B To ke Bpems
KOKIBIA M3 JTUX YYEOHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTUPOBAH Ha
MPUOPUTETHOE PEIICHUE O00pa30BaTENbHBIX, BOCIUTATEIbHBIX W Pa3BUBAIOIIMX
3a/lay, CBS3aHHBIX C MpoQopueHTauuend OOyYaroIIMXCs U CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAy4YHOT'O 3HAHUS, CBS3aHHOTO C OMOJIOTHUEH,
MEJIULIMHOM, KOJIOTUEHN, TICUXOJIOTUEN, CIIOPTOM HIIM BOCHHBIM JIEJIOM.

[Iporpamma no yueoHomy nipeamety "buosnorus" ma€t npeacTaBieHUe O 1EIn
U 3aJladyax M3y4dyeHHs ydeOHoro mpeamera «buonorus» Ha yriiy0JIEHHOM YpOBHE,
omnpenensieT 00s3aTeNibHOE  (MHBApUAHTHOE) TPEAMETHOE COJACpIKAHHE, €ro
CTPYKTYpUpPOBAaHME IO pa3feiraM M TeMaM, paclpelesieHue 10 KiaccaMm,
PEKOMEHIyeT TMOCJEeI0BATeIbHOCTh HM3YYECHHS Y4YeOHOro marepuaia C Y4EToM
MEXKIIPEIMETHBIX W BHYTPHUIIPEIMETHBIX CBS3€H, JIOTUKU Yy4eOHOro mpolecca,
BO3PACTHBIX 0COOCHHOCTEHN 0Oyuaromuxcs. B nmporpamme mo 61oyioruu peain3oBaH
IPUHLIUI IPEEMCTBEHHOCTH C U3y4Y€HHEM OMOJIOTUH Ha YPOBHE OCHOBHOT'O OOIIEro
oOpa3zoBaHus, Oyiarojapss 4YeMy NPOCMaTpUBAeTCs  HAIMPaBIECHHOCTh  Ha
MOCJIEAYIONIEE pa3BUTHE OMOJOTMYECKHX 3HAHUW, OPUEHTUPOBAHHBIX Ha
(GbopMHpOBaHHE  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHUS,  IKOJOTHYECKOTO
MBIIIEHHUS, TPEJICTABICHHUI O 3I0pOBOM 00pa3e KM3HHU, Ha BOCIIUTAHUE OEPERKHOTO
OTHOIIEHUS K OKpYXarollel IpupoaHon cpeae. B mporpamme mo 6uosioruu Takxke
MOKa3aHbl BO3MOXKHOCTHM ydeOHOro mpeamera «buonorus» B peanu3anuu
tpeboBannit ®I'OC COO k mniIaHUPyEeMbIM JIMYHOCTHBIM, METANpPEAMETHBIM U
NpeAMETHBIM pe3yibTaTaM OOydeHHs] W B (POPMHPOBAHMM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATEIBHON ACSITEIbHOCTH O0YYaIONINXCs 110 OCBOCHHUIO COACPKAHMUS
OMOJIOrMUecKOro 00pa3oBaHMs Ha YPOBHE CPEAHETO 001Iero oOpa3oBaHMUsL.

VYuebnsiii ipeameT «buonorus» Ha ypoBHE CpeaHEro ooimero oOpa3zoBaHUs
3aBepIlaeT OMOJOTHYECKoe 00pa30BaHKe B IIKOJIE U OPUEHTHUPOBAH Ha PaCIIMpPEHUE



U yriiyOJieHue 3HaHUN 00ydaroluXcsi O KUBOM MPUPOJIE, OCHOBAX MOJIEKYISIPHON U
KJIETOYHOW OWOJIOTHH, YMOPUOIOTHU W OWOJIOTHUN Pa3BUTH, TCHETHKH, CEJICKIIUH,
OMOTEXHOJIOTUH, FIBOJIIOIIMOHHOTO YYSHUS U DKOJIOTHH.

N3yuyenue yueOHOro mnpenmera «buonorus» Ha yriayOJE€HHOM YpPOBHE
OPUEHTHUPOBAHO HAa MOJATOTOBKY OOYy4YalOIIMXCA K MOCIEAYIOWEMY MOJyYEHHIO
OMOJIOTMYECKOTO0  00pa3oBaHMsl B By3aX WM OpraHu3alusix  CPEIHEro
npodeccruonanbHOro oopazoBanusi. OCHOBY €ro COJIEpKaHHsI COCTAaBJISET CUCTEMa
OMOJOTUYECKUX  3HAHUM, TOJYYEHHBIX TMPU  HM3YYEHUU  OOyYaIOIIMMHUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX pa3/iesIoB OMOJIOTMH Ha YpOBHE OCHOBHOTO
obmero obpaszoBanusi, B 10—11 kjmaccax 3TM 3HaHUA TONY4YalOT pa3BUTHE. Tak,
pacmMpeHbl U YriyOJieHbl OHOJOTMYECKHEe 3HAHUS O PACTEHUSAX, >KUBOTHBIX,
rpubax, OakTepusX, OpPraHu3Me YeJOBEeKa, OOIIUX 3aKOHOMEPHOCTSX JKHU3HH,
JIOTIOJIHUTEIBHO BKJIFOYEHBI OMOJIOTMYECKUE CBEICHUS MPUKIIAIHOTO U TOMCKOBOTO
XapakTepa, KOTOPbIE MOYXHO HCIIOJIb30BaTh KaK OPHEHTHUPHI ISl MOCIEAYIOLIEro
BbIOOpa mpodeccuu. Bo3MoxkHa Takke HHTETrpalus OMOJOTMYECKUX 3HAHUM C
COOTBETCTBYIOIIUMH 3HAHUSAMHM, MOJYYEHHBIMU OOYyYarOUIMMHUCA TMpPU HU3YyYEHUU
bu3UKY, XUMHUH, TeoTpaduu 1 MaTEMaTHUKH.

CrpykTypa mnporpamMmbl 1o ydeOHOMy mnpeamery "buosorus" otpaxaer
CUCTEMHO-YPOBHEBBI M HBOJIONUMOHHBIA MOAXOABl K HM3YYEHHIO OHOJIOTHUU.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE ISl KUBBIX
CHUCTEM Pa3HOI0 YPOBHS OpraHU3alllH, 3BOJIIOIMM OPTaHMYECKOT0 MHMpa Ha 3eMile,
COXpaHEHUs1 OMOJOrMIecKoro pazHooopasus mianeTsl. Tak, B 10 kinacce u3ydarorcs
OCHOBBI MOJICKYJISIPHONH M KIIETOYHON OHMOJOTHHM, AMOPHOJIOTHH M OHOJOTHU
pa3BUTHs, T€HETUKU M CEJIEKI[MU, OMOTEXHOJOTUM U CHHTETHYECKOW OMOJIOTHH,
aKTyaJIM3UPYIOTCS 3HAHUSA OOydYaromMxcs Mo OOTaHWKE, 300J0THWH, AHATOMHH,
¢uznonoruu yenoseka. B 11 kimacce u3yyarorcs 3BOJIIOLMUOHHOE YUY€HHUE, OCHOBBI
9KOJIOTHH M YUeHHE 0 Onocdepe.

VYueOubii  mpeamer  «buosorus»  mpuszBaH  00€CNEUUTh  OCBOEHUE
OOy4JaroIIMMUCs OMOJIOTMYECKUX TEOPUN U 3aKOHOB, WJIEH, MPUHUUIIOB U MPABUIL,
JEXKaAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA, 3HAHUU O
CTPOEHMM, MHOroOOpa3ud M OCOOEHHOCTSAX KIIETKH, OpraHu3Ma, MOMyJIsALuH,
OMOIIEHO3a, SKOCUCTEMbI, O BBIJAIOIIMXCS HAYYHBIX JOCTUKEHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTUH, IPUKJIAJAHBIX aCIEKTaxX OMOJIOTHMYECKUX 3HaHuM. J{is
pa3BUTHS W TOJAJIEpKaHUS HHTEpeca OOydalmMxcd K OHOJIOTMH HapsAly Cco
3HAYUTENbHBIM 00BbEMOM TEOPETUYECKOTO MaTepuasia B COJEP)KaHUU MPOTPaMMbI
o OMOJIOTUU MPEAYCMOTPEHO 3HAKOMCTBO C HCTOPHEW CTAaHOBJICHHUS M Pa3BUTHS
TOM WM MHOW o0sacTh OWOJIOTHH, BKJIAJOM OTEUECTBEHHBIX U 3apyOeKHBIX
YUEHBIX B PEILICHNE BAKHEUITUX OMOJIOrMYECKUX U SKOJOTHYECKUX TTPOOIIEM.



Lenp uzydyenus yueOHoro npeameta «buonorus» Ha yriyOnéHHOM ypoBHE —
OBIAZICHME  OOYyYalOUIMMHUCS  3HAHUAMU O  CTPYKTYpHO-(QYHKIIMOHAJIHHOU
OpraHM3allMd KUBBIX CHCTEM pAa3HOIO paHra M MPUOOpETeHUE YyMEHUM
UCIOJIb30BaTh 3THU 3HaHUS B (POPMUPOBAHUM MHTEpEca K OINpenenaéHHON olnactu
npo(hecCHOHANBHOM NIeATENbHOCTH, CBSI3aHHOM C OuoNoruei, Winm K BHIOOPY
y4eOHOT0 3aBEICHUS IS IPOIOJKEHHS] OMOIOTUYECKOTO 00pa30BaHuUS.

Hoctmxenne 1enu wu3ydeHuss ydeOHoro mnpeamera «buonorus» Ha
yIi1yOlEHHOM YPOBHE 00ECTIEUMBACTCS PELICHUEM CIIEYIOIIMX 3aa4:

OCBOEHHE OOYYaIOIMMUCS CUCTEMBbI OMOJIOTMYECKUX 3HAHMWIl: 00 OCHOBHBIX
OMOJOTMYECKUX TEOPUAX, KOHUEMUHUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSX U
IpaBuiax, COCTABJISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTUHY MUPa; O
CTPOEHMHM, MHOrooOpa3uh M OCOOCHHOCTSIX OMOJIOIMUECKHX CcUCTeM (KJIEeTKa,
OpraHu3M, NOIMYJISILMS, BUJ, OMOreoLeHo3, ouocdepa); 0 BHIIAIOIIMXCSA OTKPBITUAX
Y COBPEMEHHBIX MCCIIEIOBAHUAX B OMOJIOTUH;

O3HAKOMJIEHUE OOYYalolUXCd C METOAAMM IIO3HAHMSI KUBOW IPUPOJIBIL:
UCCJIEIOBATEIbCKUMU ~ METOJaMU  OHMOJOTMYECKUX HAayK (MOJIEKYJSIpHOM U
KJIETOYHOU OMOJIOTHH, SMOPUOJIOTUN U OUOJIOTUH Pa3BUTHSL, TEHETUKU U CEJIEKLIUH,
OMOTEXHOJIOTUM M CUHTETHMYECKON OHOJOTMHM, NaJCOHTOJIOTHH, HKOJIOTUN);
METOJAMH  CaMOCTOSITEIBHOTO TPOBEACHUS OHOJIOTMYECKUX HCCIEJOBAaHUN B
naboparopun U B nOpupoje  (HaOmoJeHue, U3MEPEHHE, HAKCIEPUMEHT,
MOJIETTUPOBAHUE);

OBlIaZicHMEe  OOyYaloUMUCS  YMEHHUSIMU:  CAMOCTOATEIBHO  HAaXOJMWTh,
aHaJIM3UpPOBaTh U HCIOJIb30BaTh OMOJIOTUYECKYIO HH(OPMALMIO; MOJIb30BaTHCS
OMOJIOTMYECKONM TEPMHUHOJIOTMEM M CUMBOJMKOH; YCTaHaBIMBATh CBSI3b MEXIY
pa3BUTHEM OHOJOTMM M  COLUAIBHO-DKOHOMHMYECKUMU U  3KOJOTHYECKUMHU
npobjieMaMu YeJIOBEYECTBA; OLIEHHWBATH IIOCIEACTBUS CBOEH JESTENIbHOCTH IIO
OTHOILIEHUIO K OKpYXarolled MNpUpoAHON cpene, COOCTBEHHOMY 310pPOBBIO U
3[I0POBBIO  OKPY’KalOIIUX  JiIoAeH; O0OOCHOBBIBaTH U COOJIIOAATh  MEpHI
npoPUIaKTUKA MUH(PEKIMOHHBIX 3a00JIEBaHMM, MpaBUiia MOBEICHUS B MPUPOJE U
oOecrieyeHusi 0€30MACHOCTH COOCTBEHHOM >KU3HEACSTENBHOCTH B UPE3BbIYANHBIX
CUTyallUsiX MPUPOJHOTO M  TEXHOICHHOIO  XapakTepa; XapaKTepu30BaTh
COBpEMEHHbBIEC HAyYHbIE OTKPBITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE y 00YYaAIOIIUXCS UHTEJUIEKTYAJIbHBIX M TBOPUYECKHUX CIIOCOOHOCTEN B
mpolecce 3HAKOMCTBA C  BBIJAIOIIMMUCS OTKPBITUSAMH M COBPEMEHHBIMU
UCCIIEIOBAaHUSIMH B OHMOJIOTHH, pEIIaeéMbIMU €0 Mpo0JeMaMH, METOI0JIOTHEN
OMOJIOrMUYECKOT0 MCCIEA0BAHNUS, TPOBEACHUSI SKCIIEPUMEHTAIBHBIX HCCIEI0BAHUH,
pelieHus: OMOJIOTHYECKHX 3a]lad, MOJEIMPOBAHUSA OHOJOTHYECKUX OOBEKTOB U
MPOLIECCOB;



BOCITUTAHUE Y OOYyJarONuXcs IEHHOCTHOTO OTHOIICHUS K JKMBOW MPHUPOAC B
IIEJIOM U K OT/ACIBbHBIM €€ 00BheKTaM U SBICHUAM; (POPMUPOBAHUE IKOJIOTHUCCKOM,
TeHEeTHYECKOM TPaMOTHOCTH, O0IIEeH KyIbTYphl OBEACHUS B MPUPO/IC; UHTETpALIUU
€CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHre  OOyYalOIMMMUCS  KOMIIETEGHTHOCTH B PAIlMOHAIEHOM
MPUPOOTIOIL30BaHNH (COOIOIEHUE TPaBWI TOBEACHUS B TPHUPOJE, OXPaHbBI
BUJIOB, dKOCHUCTEM, OHOc(hephl), COXpaHEHUH COOCTBEHHOTO 370POBBS M 310POBBS
OKpYXXaromux  Jojend  (coOmojaeHuss Mep  NpodUIaKTHKU — 3a00JICBaHUM,
oOecrieueHue O€30MACHOCTU KU3HENEATEIPHOCTH B YPE3BBIYAMHBIX CHUTYaIUAX
NPUPOAHOTO W TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOrMYECKUX 3HAHUW U YMEHUM B TOBCEAHEBHOM KU3HU;

CO3JaHMEe  YCJIOBUM  JJIA  OCO3HAHHOTO  BbIOOpa  OOYYaIOIIMMUCS
WHIUBUTy aJIbHON o0Opa3oBaTenbHON TPaeKTOPUH, CHOCOOCTBYIOLIEH
MOCTEAYIOMEMY MPOPECCHOHATHPHOMY CaMOONPEIEICHUI0, B COOTBETCTBHH C
WHUBUTyaIbHBIMUA HHTEPECAMH M IIOTPEOHOCTSIMHU PETHOHA.

OO0111ee 4KCIIO YacoB, OTBEJECHHBIX Ha M3yY€HHE OHMOJOTMU Ha yriayOJEeHHOM
YpOBHE cpeaHero oodmiero oopazopanus, cocrapisieT 204 yaca: B 10 kmacce — 102
yaca (3 4aca B Heneno), B 11 kiacce — 102 yaca (3 yaca B Hezielo).

OT6op opraHu3alMoHHBIX (HOPM, METOJOB U CPEACTB O00ydeHHUs] OUOJOTUH
OCYIIECTBIISETCS C YYETOM CIENM(PUKA €ro COACpPKAaHWUS W HAIPABICHHOCTH Ha
MPOJIOJDKEHNE  OMOJOTHYECKOTO  Oo0pa3oBaHMs B OpPraHM3alldiX  CPETHEro
po¢heCCHOHAIBHOTO M BBICIIIETO 00pa30BaHMS.

O0s13aTeNbHBIM YCIOBUEM MPU OOYYEHUH OMOJIOTHH Ha yriayOJ&HHOM YpPOBHE
SBJIICTCSI TIPOBEACHUE JTA0OPATOPHBIX M TPAKTUYECKUX paboT. Takke ydactue
OOy4JaroIMXCcs B BBIMOJHEHUH TPOSKTHBIX W y4eOHO-HCCIIECIOBATEIBCKUX pPadoT,
TEeMaTHUKa KOTOPBIX OMPEACNISIETCS yUUTEJIEM Ha OCHOBE UMEIOIIMXCA MaTepUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBUIA.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

ConepxaHue NporpamMMsbl, BBIIEIEHHOE KYpPCUBOM, HE BXOJIUT B IPOBEPKY
rocyjapcTBeHHoi utorooit arrecraruu (I'MA).

Tema 1. buoJsiorus Kak Hayka

CoBpeMeHHass Omoyiorusi — KOMIIEKCHasI Hayka. KpaTkast ucTopus pa3BUTHS
Owonornu. buosormdeckue Haykm W H3ydaeMble HMH  MPOOJIEMBI.
OyHAaMEHTAJIbHbIC, MPUKIAJHbIE W TOWCKOBBIC HAy4YHbIE HCCIEAOBAaHUSA B
OMOJIOTHUH.

3HayeHue OuoJioruu B (POPMUPOBAHHWU COBPEMEHHOUN €CTECTBEHHO-HAYYHOUH
kapTuHbl Mupa. [Ipodeccun, cBsizanHbie ¢ OMosorvel. 3HaueHre OMOJIOTHUU B
IIPAKTUYECKON JEATENIbHOCTA YEJIOBEKA: MEJUIIMHE, CEJIIbCKOM XO35KCTBE,
IIPOMBILJIEHHOCTH, OXPaHE IPUPOJIBL.

JlemoHcTpanuu

[Toptpetsi: Apucrorens, Teodpacrt, K. Jlunneit, XK. b. Jlamapk, Y. Japsun, V.
l'apgeit, I'. Menpnens, B. . Bepnanckuii, U. I1. I1aBnos, . 1. Meunukos, H.
N. Basunos, H. B. Tumodees-PecoBckutii, [Ix. Yorcon, ®@. Kpuk, /I. K. benses.

Tabmuubl U cxembl: «CBs3b OMOJIOTUM C JPYrMMH Haykamuy, «Cucrema
OMOJIOTUYECKUX HAYK).

Tema 2. 7KuBble cucTeMbl U UX U3YyYEHHUE

JKuBble cucTeMbl KaK npeaMeT u3ydeHus: ononaoruu. CBOKWCTBA KUBBIX CUCTEM:
€IMHCTBO XMUMHUYECKOTIO COCTaBa, TUCKPETHOCTh U LEJIIOCTHOCTh, CJIOXKHOCTh U
YHOPSAA0OYEHHOCTh CTPYKTYPBHlI, OTKPBITOCTb, CaMOOpraHM3alus,
CaMOBOCITPOM3BEICHUE, PA3IPAKUMOCTb, U3MEHYUBOCTh, POCT U PA3BUTHE.

YpoBHM OpraHu3aldy JKHABBIX CHCTEM: MOJEKYJAPHBIM, KICTOYHBIM,
TKAQHEBBIM,  OPraHU3MEHHBIA,  MOMYJIALMOHHO-BUIOBOM,  3KOCHCTEMHBIN
(6uoreonenoTnueckuit), omochepusiii. Ilporeccrl, MpoUCXOAAIINE B KHUBBIX
cuctemax. OCHOBHbBIE TIPU3HAKHU >KUBOTO. JKU3Hb Kak (popma CyIIeCTBOBAHUS
marepuu. Hayku, wu3yyamonyge >XUBbIE CHUCTEMbl Ha pa3HbIX YPOBHSX
OpraHHU3aLHH.

N3ydenue >xuBbIX cucTeM. Mertonapl Ouosjormueckoi Hayku. HabGmronenwue,
W3MEpPEHUE, DOKCIIEPUMEHT, CUCTeMaTu3auus, MertaaHam3. [lonstue o
3aBUCUMOM W HE3aBUCUMOW TNepeMeHHOM. [lmaHupoBaHHWE HSKCIIEPUMEHTA.
[TocTanoBka u mpoBepka runote3. Hynesas runoresa. [lonstue BoIOOpKH U €€
J0CTOBEpHOCTh. Paz0poc B Ouonornyeckux JaHHBIX. OlLiEHKa J0CTOBEPHOCTU



ITOJIYYEHHBIX pe3yJbTaToB. [IpUUMHbI HCKaXXEHUs pE3yJIbTATOB HKCIIEPUMEHTA.
IToHATHE CTATUCTUYECKOTO TECTA.

JdeMoHCTpaIMuA

Tabmunpl u  cxembl: «OCHOBHBIE TPU3HAKU KU3HW», «buonornueckue
cucteMbl», «CBOICTBAa JKHBOW MaTepun», «YPOBHU OpraHu3aluu >KABOU
npupoasy, «CTpoeHHe >KMBOTHOW KIETKW», « TKaHU KXKUBOTHBIX», «CUCTEMBI
OpraHOB YEJIOBEUYECKOT0 OpranusMay, «buoreonenos», «buocdepay, «MeTosl
U3YUYEHHUSI )KUBOU TIPUPOIBD».

OobopyznoBanue: 1adbopaTopHOe 000PYAOBAHUE AJIs POBEACHUS HAOIIOIEHUH,
MU3MEPEHNN, IKCTIEPUMEHTOB.

IIpakTu4yeckas padora «/cronb3oBaHuE Pa3IMUYHBIX METOIOB IPU U3YUYECHHUH
JKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKH

Kietka — cTpyKTypHO-QYHKIIMOHAIbHAS €IMHULIA )KUBOTO. ICTOPHS OTKPBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopust (T. LlIBanH, M.
[neiinen, P. BupxoB). OCHOBHBIE TOJOKEHHUS COBPEMEHHON KJIETOUYHOM
TEOPUH.

MeToapl  MOJIEKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHUKPOCKOIHS,
xpoMmarorpadus, 31eKTpoope3, METOA MEUEHBIX aTOMOB, AU(hepeHIuaIbHOE
LHEHTPU(PYTUPOBAHUE, KYJIBTUBUPOBAHHUE KIETOK. M3yuenue Quxkcupo8anHvix
K1emok.  DIEKTpOHHas  MUKpockonus.  Kougokanvuas — Mmukpockonus.
Bumanvhoe (npusicusnennoe) uzyuenue Kiemox.

JlemoHcTpanuu

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

Tabmuubl u cxembl: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MHUKPOCKOID»,
«Hcropus pa3BUTHA METOLOB MUKPOCKOIIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHUKPONPENapaTbl pPacTUTENbHbIX,
KUBOTHBIX U OAKTEPHAIbHBIX KIETOK.

IIpakTuyeckass padora «lI3ydeHne METOAOB KJIETOYHOM OMOJIOTHH
(xpomatorpadusi, anektpodopes, auddepeHnaIbHOe HEHTPUPYTUpPOBAHKE,
[IIIP)».

Tema 4. Xumuueckasi OpraHu3anms KJICTKH

XUMHUYECKUN COCTaB KJIETKH. Makpo-, MHUKPO- U YJIbTPAMUKPOIJIEMEHTHI.
Bona n e€ ponbp Kak pacTBOpPUTENS, peareHTa, y4yacTue B CTPYKTYPHUPOBAHHUU
KJIETKHU, TEIUIOPETYyIsnu. MuHepaibHble BEUIeCTBa KIETKH, X OMoorndyeckas
poJib. POJIb KATHOHOB M AaHHOHOB B KJIETKE.



Opranuyeckue BelllecTBa KJIETKU. buonorndeckue mnoaumepsl. benku.
AMMHOKHCIIOTHBI cocTaB OenkoB. CTPYKTypsl OCIKOBOW  MOJIEKYJIHI.
[lepBuuHast cTpykTypa Oenika, TENTUAHAs CBs3b. BTopuyHas, TpeTUYHAas,
yeTBEepTUYHAsI CTPYKTyphl. Jlenarypamusi. CpoiictBa OenkoB. Kiaccudukanus
6enkoB. buonornueckue GyHKIMN OSIKOB. [IpuoHul.

VYrneBoasl. MoHOcaxapubl, AUCaxapubl, OJUTOCaXapuibl U MOJUCAXAPU/IbI.
O6mwmit T1UIaH CTpoeHuss U  (PU3UKO-XMMUYECKHE CBOMCTBA  yTJIEBOOB.
buonornyeckue QyHKIIMN YTII€BOIOB.

Jlurunpl. T'unpodunsHo-ruapodoOHbIe cBOMcTBA. Kiaccudukaius JUnuaoB.
Tpurnunepunbl, Gochounmuabl, BOCKH, CTepouasl. buomornueckne GyHKIIAN
munuaoB. OOmme cBolcTBa OMOJIOTMYECKMX MeMOpaH — TEKy4YecTb,
CIIOCOOHOCTH K CaM03aMbIKaHUIO, TIOJTYTPOHUIIAEMOCTb.

Hyxnennossie kucinotel. JIHK m PHK. CtpoeHne HYKIEHHOBBIX KHUCIOT.
Hyxneorunpl. [Mpunuun kommiementapraoctu. [Ipasuno Yapradda. Ctpykrypa
JHK — nBoitHas cnupanb. MecToHaxoxJIeHue W OuoJIorHuecKue (PyHKIIUU
JHK. Buner PHK. @ynkuun PHK B knerke.

Crpoenne moinekyinbsl AT®. Makpospruueckue cBs3u B Mojekyiae ATO.
buonornueckue @ynkiuu AT®. BoccTtaHOBIIEHHBIE IEPEHOCUUKH, UX (DYHKIIUU
B KJeTke. /[[pyeue nyxneosuompugpocpamor (HTD). CexBenupoBanune [[HK.
Memoowl cenomuxu, mpancKpunmoMuKuy, nPomeoMuKu.

CtpykTypHas OWOJIOTHS: OMOXMMHUYECKHE M OUO(DU3MYECKUE HCCIIeIOBAHUS
cocTaBa H TMPOCTPAHCTBEHHOW CTPYKTYphl OMoMonekyn. Mooeruposanue
CMPYKMypsl U QYHKYULE OUOMOJIEKY] U UX KOMAIeKco8. KomnvromepHuili ouzati
U Op2aHU4ecKuti cunmes OUOMONEKYl U UX HeNPUPOOHbLIX AHATIO208.

JleMoHCTpauumn

[Toptpetsr: JI. IHonunr, JIx. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, O.
Conrep, C. IIpy3unep.

Junarpammel: «PacnpeneneHne XMMAYECKUX JIEMEHTOB B HEXKUBOU MTPUPOIEL»,
«Pacrnipenenenne XuMUUECKUX JIEMEHTOB B JKUBOUW MPUPOIE.

Tabmuupel u cxembl: «llepronuueckass TabMMIa XUMUYECKHX DJIEMEHTOBY,
«CTtpoeHue MOJIEKyJIbl BOJIbI», «BelllecTBa B cOCTaBe OpraHu3MoBy, «CTpoeHue
MOJIEKYJIbI Oenkay, «CTpyKTyphsl O0eTKOBOW MOJIEKYJb», «CTpOCHHE MOJEKYI
yriieBoaoB», «CTpOEHHE MOJIEKYd JUNUA0B», «HYKIEHMHOBBIE KHUCIOTHDY,
«Ctpoenue Mosiekysbl ATOy.

OO6opynoBaHue: XUMUYECKasI OCY/Ia U 000PYI0BaHNE.

JlabopaTtopnasi pabora «O0HapyxeHUE OCITKOB C MOMOIIBIO KaYeCTBEHHBIX
peaKIuii».



JlaGopaTtopnas pabdora «/ccrnenoBanue HyKJI€MHOBBIX KUCIIOT, BbIJIEIECHHbBIX
13 KJIETOK PA3JIMYHBIX OPTraHU3MOBY.

Tema 5. Crpoenne u QyHKUNH KJIETKH

Tunel KJIETOK: JyKapuoTHueckas U mpokapuoTuueckas. CTpyKTypHO-
GyHKIIMOHATBHBIC 00pa30BaHMS KICTKHU.

CtpoeHne mpokapuoTHIeCcKoi KiieTku. KiierouHast cTeHka OakTepuil i apxeil.
OcobeHHOCTH CTpoeHusi rerepoTpodHOl U aBTOTPO(DHON MPOKAPUOTHUECKUX
KJIETOK. MecTo U poJib MPOKapHOT B OMOIIEHO3aX.

Crpoenrie U QyHKIIMOHUPOBAHUE DYKAPUOTHUYECKOM KiIeTKU. [lnazmaTtnyeckas
MeMmOpana (mrazmanemma). CTpykTypa  IUIa3MaTHYECKOM  MEMOpaHBHI.
Tpancnmopt BemiecTB 4epe3 IUIa3MAaTUYECKyl0 MeMOpaHy: MacCHUBHBIN
(muddy3usa, obneruénnas auddysus), aKTUBHBIN (MIEPBUYHBIM U BTOPUYHBIN
akTuBHBIA TpaHcnopt). [lomynponuriaemocts MeMOpanbl. PaboTta HaTpwmii-
KaJIMEBOrO0 HAcoca. OHIOIMTO3: TNHUHONUTO3, (Haronuro3. IK30LUTO3.
Knerounass crenka. CTpykrypa M (PYHKOUU KIETOYHOW CTEHKH PaCTEHUH,
rpuOOB.

Huromnasma. [uto3zoinb. [lutockener. J[BuxeHue muroruia3Mbl. OpraHouIbl
kietku. OpHoMeMOpaHHBIE OpPraHOWJIbI KIJETKH: HHAOIIa3MaThuuecKas CeTh
(BIIC), anmapat ['onbaxku, TM30COMBI, UX CTpoeHUE U (PyHKIMKU. B3anMocBs3b
OJTHOMEMOpPAHHBIX OPraHOUIOB KJIETKU. CTpOEHUE IPaHyJISIPHOTO PETUKYIyMA.
Mexanuzm nanpaenenus oenxos ¢ IIIC. CuHTe3 pacTBOPUMBIX 0eiakoB. CUHTE3
KJIETOUYHbIX MeMmOpaH. [Tmaakuii (arpaHyJsIpHBIN)  DHIOITUIA3MATUYECKUN
petukynyM. CekperopHas pyukuus anmnapata ['onsmku. Moougukayus denxkos
6 annapame I'onvoxcu. Copmuposka beakos 6 annapame I onvocu. Tpancnopt
BEIIIECTB B KJIETKE. Bakyosn pactuTenbHbIX Ki1eTok. Knerounslii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWJbl  KIJIETKU:  MHUTOXOHIAPUHU,  IJIACTHUIBI.
Ilpoucxoorcoenue  mumoxonoputi  u  naacmuo.  Cumbdbuoeenes  (K.C.
Mepeockosckuii, JI. Mapeynuc). CtpoeHue u (GYHKIIMM MUTOXOHJPUNA U
mactul. [lepBudHble, BTOPUYHBIE U CIIOKHBIE TIACTUBI (DOTOCUHTE3UPYIOIINX
3YKApUOT. XJIOPOILIACTHI, XPOMOILUIACTHI, JICMKOIUIACTHI BEICIINX PACTCHUM.

HememOpanusie opranouabl kietku CTpoeHue W (QPYHKIIMHM HEMEMOpPaHHBIX
OpraHouioB  KJeTku.  PubGocombl.  [Ipomescymounvie  ¢hunamenmur.
MukpodunameHTsl. AxmuHnosvle Mukpoguiamernmol. MBbIIEUHbIE KIETKH.
Axmunosvie  KOMNOHEeHMbl  HeMbluleyHblX  KiemokK.  MUKpOTpyOOUKH.
Knerounsii uentp. CrpoeHue © JBHKEHUE JKTYTUKOB U PECHUYEK.
Muxkpotpybouku uurtomnasmel. Llentpuons. berku, accoyuuposannvie ¢
MUKpoguramenmamu u Mukpompyoouxkamu. Momopuvie 6enxu.



SAnpo. O6onouka siapa, XPOMATUH, KapHOILIa3Ma, SJIPBIIIKUA, UX CTPOCHHE U
dyskiun. SnepHbiit O0eakoBbId MaTpuKce. IIpocTpaHCTBEHHOE PACIONOKEHHE
XpOMOCOM B HHTepha3HOM siipe. Jyxpomamun u 2cemepoxpomamut. benxu
XpOMaTUHA — THUCTOHBI. Jlunamuka s0epHou 000104Ku 8 mumose. foephulil
MPAHCHOPM.

Kinerounsle BkimtoueHus. CpaBHUTEIbHAS XapaKTEPUCTUKA KIETOK 3YKAPUOT
(pacTuTeNBHOM, )KUBOTHOM, TPUOHON).

JdeMoHCcTpau

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

Tabmuubr u cxembl: «CTpoeHHE DSYKAPUOTHUECKOW KIeTKH», «CTpoeHue
KUBOTHOU  KJIETKW», «CTpOoeHUE pacTUTENbHOM KiIeTKn», «CTpoeHue
MUTOXOHAPUNY, «A1po», «CTpoeHne MPOKAPUOTUUECKON KIIETKI.

OO6opynoBaHue: CBETOBOM MHKPOCKOI, MHUKPONIpPENapaThl pPacTUTEIbHbIX,
KUBOTHBIX KJIETOK, MUKpOTIpenapaThl 0aKTepHaIbHbIX KJIETOK.

Jlaboparopuass padora «M3ydyeHue CTpO€HUA KJIETOK  Pa3IMYHbIX
OpraHU3MOB).

IIpakTuyeckas padora «/3ydueHune cCBOMCTB KJIECTOUYHON MEMOpPAHbD.
JlabopaTtopnass padora «lccnenoBaHue IUIa3MoiM3a W JACIUIa3MoJid3a B
PACTUTEIIbHBIX KIIETKAX).

IIpakTuyeckas padora «M3yueHne IBUKEHUS TUTOILIA3MbI B PACTUTEIbHBIX
KJIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpalleHNe JHEPTUH B KJIETKe
AcCUMHIIALIAS U TUCCUMUJISIIIUS — JIBE€ CTOPOHBI MeTabonau3ma. Turbel oOMeHa
BEILIECTB: aBTOTPO(HBIN U reTepoTpodHBIi. YuacTue KHUCIOpoaa B OOMEHHBIX
mpoleccax. JHepreruyeckoe obOecrieueHue KieTku: npeBpauieHue AT B
OOMEHHBIX Tmporeccax. DEpPMEHTATUBHBIM XapakTep pPEakluil KIETOYHOTO
meTtabonu3ma. DepMeHThI, WX CTPOCHHE, CBOWCTBA M MEXAHU3M JIEHUCTBHSL.
Kodepmentsl. Otnuuust (epMEHTOB OT HEOPraHUYECKUX KaTalu3aTOPOB.
benku-aktuBatopel W OCIKU-UHTHOUTOPHI.  3aBUCUMOCTh  CKOPOCTH
(hepMEHTATUBHBIX PEAKLIHMI OT pa3IMYHbIX (PAKTOPOB.

[lepBUYHBIA CHHTE3 OpraHWYECKHUX BellecTB B KieTke. DorocuHTes.
AHokcueennwvlli u okcueennvili pomocunmes y oakmepuii. Ceemocoouparoujue
nuSMeHmvl U NUSMEHMbl pPeaKyuoHHo2o yenmpa. Poib XJIOpOIIACTOB B
npouecce porocunTeza. CBeroBas u TeMHOBas (pazpl. @Pomoovixanue, Csz., Ca. u
CAM-munst  ¢pomocunmesa. IlpomyktuBHOCTH (poTocuHTE3a. BrnusHue
pasnu4HBIX (AaKTOPOB HA CKOPOCTH (OTOCHHTE3a. 3HAUCHUE (POTOCHUHTE3A.



XeMOCHUHTE3. Paznoobpazue OpPraHU3MOB-XEMOCUHTETHUKOB:
HUTpuUIUpyomue 0akTepHuH, keae300akTepuu, cepobakTepuu, BOJIOPOIHBIE
OakTepuu. 3HaYCHUE XEMOCHUHTE3A.

AHaspoOHble opranu3Mbl. Buabl Opokenus. [IpoaykTbl OpoXeHHS M HUX
HCIIOJIb30BAHUE YEJIOBEKOM. AHA’3pOOHBIE MHUKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEH OOJIC3HEH.

AspoOHbIE OpraHu3Mbl. DTalbl SHEPreTUYecKoro oomeHna. [loaroroBuTenbHbIN
aTan. [ mmKonmn3 — 0eCKUCIOPOIHOE PACHIEIUICHHE TITFOKO3BI.

buosiornueckoe OKUCIEHUE, WIN KIETOYHOE JbIXxaHue. Ponb MUTOXOHApPHIL B
mporeccax — OMOJIOTMYECKOro OKHUCJIEHUS. [{uknuueckue  peaxkiuu.
OxucnurensHoe dochopumpoBaHue. OHepeus MeMOpanHo20 2epaouenma
npomoros. Cunmes AT®.: paboma npomonnou ATD-cunmasvl. [Ipeumyiectna
a’poOHOro myTH OOMeHa BeHIeCTB Tiepell aHadpoOHBIM. D PEeKTUBHOCTH
SHEPreTUYECKOro 0OMeHa.

JleMoHCTpauun

[Hoptpersr: [Ix. Ilpuctim, K. A. Tumupsses, C. H. Bunorpanckui, B. A.
Ourenwrapar, I1. Murtduenn, I'. A. 3aBap3uH.

Tabmuubl 1 cxeMbl: «DOTOCHHTE3Y», «DHEpPreTHUEeCKuil oOMen», «buocunres
oenkay, «Ctpoenne GpepmMeHTa», «XEMOCHHTESY.

OOopyioBaHHE: CBETOBOM MHMKPOCKOIN, OOOpYAOBaHUE JJIsl MPUTOTOBICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHasi padora «/3yueHre KaTaIUTHIECKON aKTUBHOCTH (DEPMEHTOB
(Ha mpuMepe aMuiIa3bl WA KaTaaasbl).

JlabopaTopuasi pabGora «l3ydeHue (pepMEHTATUBHOTO PpACIICTUICHUS
MEePOKCHUa BOJIOPOJA B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

Jlabopatopnass paGora «CpaBHeHue TmporieccoB  (oTocuHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padora «CpaBHeHHE MPOIIECCOB OPOKECHUS U ABIXAHUS.

Tema 7. HaciencrBeHHass uHGopMalnus U peajin3anus eé B KiIeTKe

Peakuun MatpuuHoro cunte3a. [IpuHIMN KOMIUIEMEHTAPHOCTH B PEAKLMIX
MATPUYHOTO  CHHTe3a.  Peanuzamusi  HACJEACTBEHHOM — WHGOpPMAIIHH.
I'enetnueckuit koa, ero cBoMcTBa. TpaHckpunuusa — Marpuulbslii cuate3 PHK.
[IpyHIMOBI  TPAHCKPUIIIMU:  KOMIUJIEMEHTAPHOCTh, aHTHUIIAPAJUICIIBHOCTD,
acuMMeTpu4HOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckoti kiemxke.
Hexooupyrowue PHK.

Tpancnsust u e€ 3tanbl. Yyactue TpancnopTHeix PHK B GuocunTese Genka.
Ycnosus 6mocunte3a Oenka. KomupoBanume amuHokucior. Ponbp pubocom B
OnocuHTese Oernka.



Coepemennvie npeocmasieHus o cmpoenuu 2enog. OpraHuzanus reHoma y
MPOKAPUOT U SYKAPUOT. Perynsius akTHUBHOCTH T€HOB y TpokapuoT. ['unoresa
onepoHa (. XKako6, XK. Mano). MoaexynapHvie mexanuzmvl SKCNPeCcuu 2eHo8
y aykapuom. Ponv xpomamuna 6 pezynayuu pabomsl 2eHos. Perymsius
0OMEHHBIX MpoueccoB B kieTke. Kiierounsiii romeocTas.

Bupycel — HekneTounble (HOPMBI KU3HU U OONHMTraTHbIe mapa3utbl. CTpoeHHe
IPOCTBIX U CJIOXKHBIX BHUPYCOB, PETPOBUPYCOB, OakTepuodaros. KuzHnenHbill
YUK JIHK-cooeporcawux 8UPYCO8, PHK-cooeporcawux 8UPYCO8,
baxmepuogacos. Obpammuas mpaHcKpunyus, pedepmasa, UHmezpasd.

BupycHbie 3a005eBanms 4enoBeka, )XuBoTHBIX, pacternii. CITN/], COVID-19,
COIMAJIBHBIC M MEAUIIMHCKHE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anamuz 6orvuux maccueos («bigdatay)
CMPYKMYPHLIX OUoI02u4eckux oOanHvix. Hanomexuonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie  @ynkyuu  oenxos. Cnocobvt Odocmagku
JleKapcms.

JleMoHCTpauun

IToptpetsi: H. K. Konb1ios, /. Y. IBaHOBCKUIA.

Tabnuiel u cxembl: «buocunrte3 Oenka», «['eHeTnueckuit kom», «BUpych»,
«bakrepuodarm.

IpakTuyeckast padora «Co3gaHue MOJEIN BUPYCA.

Tema 8. ’Ku3HEeHHBIH UKJ KJIETKH

Knerounslii mmki, ero mnepuoisl W perymsus. Watepdaza u  mutos.
OcobGeHHOCTH TPOIIECCOB, MpOTeKaroMX B nHTEepdase. [loaroroBka KieTku K
nenenuto. IIpecunrernueckuit  (MOCTMUTOTUYECKUM), CHHTETHUUYECKUUA U
MMOCTCUHTETUYECKUM (MPEMUTOTUUECKUI) TIEpUO/Ibl UHTEP(]a3bI.

Marpuunsiii cunre3 JJHK — permkanusa. IlpuHumner permumkanmu JIHK:
KOMILIEMEHTAPHOCTh, TOJYKOHCEPBATUBHBIA CHUHTE3, AHTUNAPAJUICIbHOCTD.
Mexannsm perukanuu JJHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomepsl u
TenomMepaza. XPOMOCOMHBIM Ha0Op KJIETKHM — KapuOTHUI. JIUNIOWAHBIA U
raruiouJHbIi  HabOpel XpoMocoM. ['oMonoruunble Xpomocombl. IlosoBbie
XPOMOCOMBI.

Henenue knetkn — Muto3. CTaiiy MUTO3a U MPOUCXOSIINE B HUX MPOLECCHI.
Tuner Muto3a. KaprnoknHes u nuToKnHE3. brosiornueckoe 3Ha4YeHUE MUATO3A.

Perymsinus MuUTOTHYECKOTO HMKJIA KieTKU. [Iporpammupyemasi KieTouHas
ru0esb — anomnTo3.

Knerounoe smpo, Xpomocombl, (yHKIIMOHANbHAS TEHOMHKA. Mexauusmol
npoaughepayuu, oughgepenyuposku, cmapenusn u eubeau kiemox. «lugposas
KlemKka» — ououngopmamuyeckue mooeiu QyHKYUOHUPOBAHUsL KIeMKU.



JeMoHCTpanun

Tabmunpl u cxembl: «Ku3HEHHBIA HHUKN KIETKH», «Murtosy, «CtpoeHue
xpomocomy, «Pemmkanus JJHK.

O0opyznoBaHue: CBETOBOII MUKPOCKOII, MUKpoIpenapathl: «MUTO3 B KJIETKax
KOpEIIKa JIYKa».

JlabopaTtopHas pabora «M3yyenme  XpoMOcCOM  Ha  TOTOBBIX
MUKpOIIpenapaTax».

JlaGopaTopHas paGora «HaOmtoneHne MuTO3a B KI€TKaX KOHYMKA KOPEIKa
JyKa (Ha TOTOBBIX MUKPOIIPENapaTax)y.

Tema 9. CTpoeHue u GyHKUMH OPTaHU3MOB

buonoruueckoe pazHooOpaszue opranu3MoB. OJHOKIETOYHBIC, KOJIOHUAIBHEIE,
MHOT'OKJIETOYHbIE OPTAHU3MBI.

OcoOEHHOCTH CTPOEHMS U KUZHEACSITEIbHOCTH OJTHOKIETOYHBIX OpPTraHU3MOB.
bakrepun, apxeu, OJHOKIETOUHbIE TPUOBI, OTHOKJIETOYHBIE BOJOPOCIH, IPYTHE
MPOTUCTHI. KONOHHAIbHBIE OPraHU3MBI.

B3anMoCBsI3p 4YacTE MHOTOKJIIETOYHOIO OpraHu3Ma. TKaHW, OpraHbl H
cucteMbl opraoB. OpraHnusM Kak erHoe 1enoe. ['omeocras.

Tkanu pactenuil. TUnbl pacTUTEIBHBIX TKaHEH: 00pa3oBaTeNbHasA, TIOKPOBHAS,
MPOBOJIAILASI, OCHOBHAsI, MexaHn4yeckasd. OCOOEHHOCTH CTPOEHHUs, (PYHKLHUI U
PACIIOIOKEHUS TKAHEN B OPraHaxX PaCTCHUM.

TkaHM >KMBOTHBIX M 4YeJOBEKAa. THIIBI XMUBOTHBIX TKAaHEH: SIUTEIUAJIbHAS,
COEMHUTENbHAs, MblllIeYHas, HepBHasA. OCOOCHHOCTH CTpoeHUs, QYHKIUN U
PacnoJIOKEHUS TKaHEH B OpraHax >KMBOTHBIX U YEJIOBEKa.

Opransl. BereratnBHble M TE€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHel u
CUCTEMBI OPTraHOB >KMBOTHBIX M 4eJloBeKa. DYyHKIIMM OpPraHOB M CHUCTEM
OpraHoB.

Onopa Tena opranm3moB. Kapkac pacrtenmii. CkeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHbIli M1 BHyTpeHHUHU ckeneT. CTpoeHue u
THUIBI COEANHEHUS KOCTEH.

JIBr>keHne  opraHu3moB.  [[B>KEHME  OJHOKIIETOYHBIX  OPraHU3MOB:
amMEOouIHOE, )KT'YyTUKOBOE, peCHUYHOE. J[BI)KEHNE MHOTOKJIETOYHBIX PACTECHHIA:
TPONHU3MBl M HACTUU. JIBMKEHUE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblleyHas cucreMa. Pedrnekc. CkeneTHble MBIIIIBI U UX padoTa.

[Iutanue opranu3moB. llormonienue BoAbI, yIJIEKMCIOTO ra3a i MUHEPAIbHbIX
BELIECTB  pacTeHussMH. [lurtaHwe  KMBOTHBIX. BHyTpumojgocTHoe U
BHYTPHUKJIETOYHOE NUILEeBapeHue. [IuTanre no3BOHOYHBIX KMBOTHBIX. OTHEIBI
MULIEBAPUTENBHOrO TpakTa. llumeBapurenbHble xkene3bl. llumeBapurenbHas
CHUCTEMa YEJIOBEKA.



Jlpixanue opranu3moB. J[pixanue pacteHuil. /[pixanue uBOTHBIX. Juddy3us

ra3oB 4epe3 NOBEpXHOCTh KieTku. KoxHoe papixanuwe. JlpIxarenbHas
noBepxHocTh. JKabepHoe u n€royHoe JbpixaHue. JlpIxaHHWE TMO3BOHOYHBIX
KUBOTHBIX M YEJIOBEKA. OBOJIIOLIMOHHOE YCIOKHEHUE CTPOCHUS JIETKUX
II03BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHas cHCcTeEMa 4YeloBeKa. MexaHusm
BEHTWIALMMA JIETKAUX Yy NTHAL W MICKONUTAKOIUX. Perynsuus bIXaHHs.
JlprxaTenbHbIE O0BEMBI.

TpaHCIIOPT BEIIECTB y OPraHW3MOB. [PaHCIOPTHBIE CHUCTEMBI PACTCHUI.
TpaHcnopT BemiecTB y XKUBOTHBIX. KpOBEHOCHass cuctemMa W €€ Oprasbl.
KpoBeHocHass cucremMa NO3BOHOYHBIX JKMBOTHBIX M 4enoBeka. Cepare,
KPOBEHOCHBIE cOCyAbl U KpoBb. Kpyrum kpoBooOpalieHHs. ODBOIIOLUOHHBIE
YCIIO)KHEHUSI CTPOCHUS KPOBEHOCHOM CHUCTEMBI II03BOHOYHBIX JKUBOTHBIX.
Pabora cepaua u e€ perynsuus.

Brinenenne y opranu3MoB. Beinenenue y pacteHnid. Beiienenue y s)KUBOTHBIX.
CokpartutensHbple Bakyonu. Oprassl BblaeneHus. PuipTpanus, CEKpenus u
oOpaTHOE BCachIBaHME KaK MEXaHU3Mbl pabOThl OpraHoB BblaelieHUs. CBSA3b
IIOJIOCTU Te€jla ¢ KPOBEHOCHOM W BBIJICIUTEIILHOM CUCTEMaMU. Beiaenenue y
MO3BOHOYHBIX JKUBOTHBIX U uesoBeka. [louku. CtpoeHue u GyHKIIMOHUPOBAHUE
He(pona. OOpazoBaHHE MOYM Y YEJIOBEKA.

3amura y OpPraHu3MoOB. 3alluTa Yy OJHOKIETOYHBIX OpPraHu3mMoB. Cnopsl
OakTepuil M LUCTHI MPOCTEHIMX. 3alllUTa y MHOTOKJIETOYHBIX PACTCHH.
Kyrtukyna. Cpeactsa macCUBHON M XUMUYECKOU 3a1UThl. DUTOHITUIBI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M X TPOU3BOIHBIE. 3allIUTA
opranu3zMa oT Oosie3Heil. MmMyHHass cuctema uenoBeka. KileTouHbl U
IYMOpPaJIbHBI UMMYHUTET. BpOXKIEHHBIN U MPUOOPETEHHBIN crelupuyecKuii
UMMYHUTET. Teopus KIIoHaIbHO-ceJeKTUBHOr0 uMMyHuTeTa (I1. Dpnux, ®. M.
bepuer, C. ToneraBa). BocnamurenbHble OTBETHI OpraHu3MoB. Poiib
BPOKJIEHHOTO UMMYHHUTETA B PA3BUTUU CUCTEMHBIX 3a00JI€BaHUN.

PazgpaxkxumocTte W perymsiuus y  OpraHusmoB. Pazmpaxumocts y
OIHOKJIETOYHBIX OpraHm3moB. Takcucel. Pazgpaxkumocts u perynsuus y
pacteHuid. PocToBbIe BeleCcTBa U UX 3HAYCHHUE.

HepBHas cuctema u pediekTopHas peryssius y )KUBOTHBIX. HepBHas cuctema
U €€ OTHeNbl. DBOJIOLUHUOHHOE YCJIOKHEHUE CTPOCHHUS HEPBHOM CHUCTEMBI Y
AKUBOTHBIX. OTJIIENbl TOJOBHOIO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduiexc u
pednexropHas ayra. bezycinoBHbIe U yCIOBHBIE pe(IICKCHI.

['ymopanbHasi peryisiiiuss U SHIOKPUHHAS CUCTEMa JKUBOTHBIX W YEJIOBEKA.
Kenes3pl HSHOOKPUHHOM CHUCTEMBI M KX TOPMOHBI. J[eMCTBUE TOPMOHOB.



B3aumocBs3p HEpBHOM W HIOKPUHHOW cucTeM. ['mnoramamo-runodusapHas
cucrema.

JdeMoHCTpaIMuA

[Toptper: U. 11. [1aBnos.

Tabmumpt u  cxembl: «OJHOKIETOUHBIE BOJIOPOCIN», «MHOTOKIETOYHbBIE
Bofopocin», «bakrepun», «IIpocrteimme», «Opranbl IBETKOBBIX PAaCTEHUN»,
«CuctemMbl OpraHoB IO3BOHOYHBIX JKHUBOTHBIX», «BHyTpeHHEe CTpoeHue
HaceKoMbIX», « Tkanu pacteHuit», «KopHeBbie cuctemMbl», «CTpoeHue cTedms»,
«CTpoeHue JIMCTOBOM IJIACTUHKNY», « TKaHU KUBOTHBIX», «CKEIET 4eI0BEKay,
«lInmeBapurenbHas cucrema», «KpoBeHocHass cucrema», «JlpixarenbHas
cucremMa», «HepBHas cucrema», «Koxa», «MpbllledHas  cucTeMay,
«BprgenurenpHas cucremay, « DHAOKpPUHHAsA cuctemay, «CTpOE€HHUE MBI,
«Ammynurer», «KumeyHonosnoctHeie», «Cxema THATaHUS  PACTCHUIN,
«KpoBeHOCHBIE CHUCTEMBbl MO3BOHOYHBIX KUBOTHBIX», «CTpOEHUE THUIPHI»,
«Crtpoenue mianapumn», « BHyTpeHHee CTpOeHHE JOKIEBOro yepBs», «HepBHas
cuctemMa pwiO», «HepBHas cucrema Jsarymku», «HepBHas cucrema
npecMbikaromuxcs», «HepBHas cucrema nruny, «HepBHas —cucrtema
MIIeKOTUTaromuXx», «HepBHas cuctema uenoBeka», «Pediexcey.

OOopynioBaHuEe: CBETOBOM MHUKPOCKOI, MHUKpPOIpenapaTbl OJHOKJIETOYHBIX
OpPraHU3MOB, MHKpONpenaparbl TKAaHEW, PAKOBHHBI MOJUIIOCKOB, KOJUICKIUU
HACEKOMBIX, UTJIOKOKHX, )KUBBIE IK3EMILISIPhl KOMHATHBIX pacTeHUM, repdapuun
pacTeHHMIl pa3HbIX OTAEJOB, BIIAXHBIE IMPENAPAThl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUICKIIUM OECIO3BOHOYHBIX >KHUBOTHBIX, CKEJIET YeJIOBEKa,
o0opyJoBaHue MJig1 JEMOHCTPALMM TOYBEHHOTO M BO3YIIHOIO MUTaHUs
pacTeHMi, pacilelUieHus] Kpaxmaja U OelKOB Moj jAcicTBUeM (EPMEHTOB,
o0opynoBaHue [UIsl JEMOHCTPALlMU OIBITOB MO0 M3MEPEHHUIO KU3HEHHOU
€MKOCTH JIETKMX, MEXaHW3Ma JbIXaTEIbHbIX JBH)XKEHUH, MOJEIU TOJOBHOIO
MO3ra pa3JInuyHbIX )KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEW paCTEHUI».

JlaGoparopHasi pabora «/3ydeHue TKaHEeN KUBOTHBIX).

JlaGopaTopHasi padora «/3yueHne opraHoB IIBETKOBOT'O PACTEHHUS.

Tema 10. PazMmHokeHUEe M pa3BUTHE OPTaHU3MOB

@®opMbI pa3MHOKEHHS OpPraHuM3MOB: Oecrosnoe (BKJIIOYas BETreTaTUBHOE) U
noyioBoe. Bunpl 0Oecrioloro pa3MHOXKEHUS: TMOYKOBAHUE, CIOPYJSLUA,
dbparMenTanusi, KJIOHUPOBaHUE.

[TonoBoe paszmHokeHue. IlonoBble KieTkH, WM rameThl. Meio3. Craauu
Meno3a. IloBenenne xpomocom B menose. Kpoccunrosep. buonornueckwnit



CMBICII MEHO03a U TTOJIOBOTO Ipouecca. Meno3 u ero MeCTo B )KU3HEHHOM LIMKJIE
OpraHU3MOB.

[IpenzaponsiieBoe pa3Butue. ['ameroreHe3 y *UBOTHBIX. [l0JIOBBIE Kene3bl.
OOpazoBaHue M pa3BUTHE TIOJOBBIX KJIETOK. CriepMaTroreHe3 M OOTEHE3.
CrtpoeHue NoJIOBbIX KIETOK.

OmnomoTBOpeHHEe ©  ASMOpPHUOHANBHOE Ppa3BUTHE IKUBOTHBIX. CHOCOOBI
OIUIOJJOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [lapTeHorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIIOTHS — HayKa
O Pa3BUTHUU OPraHu3MoOB. Mopgoecenes — o00Ha u3 2nasuvix npooaem
ambpuonocuu. Konyenyus mopgozcenos u mooenu mopgoeeneza. Cranuu
AMOpHOreHe3a KUBOTHBIX (Ha mpuMmepe JArymkH). JpoOmnenue. Turmsl
npooOnenus. /[lemepmunuposanHoe U HEOEPMUHUPOBAHHOE  Opob.ieHue.
bnacmyna, muner 6nacmyn. OcoOEHHOCTH JPOOJICHHS MIIEKOIHUTAIOIIHX.
3apojpIlieBble JUCTKU (racTpysiamus). 3akiajgka OpraHoB W TKaHEW U3
3apOABIIIEBbIX JIUCTKOB. B3auMHOe BIMSHUE YacTed pPa3BUBAIOLIETOCS
3apoapbla (AMOpHOHATBHAS UHIYKLHS ). 3aKIaJKa TUIaHa CTPOEHHUS )KUBOTHOTO
KaK pe3yibTaT MEpPapXMUYECKUX B3aUMOACHCTBHII TeHOB. BiusHue Ha
AMOPHUOHATILHOE PA3BUTUE PA3ITUYHBIX (PAKTOPOB OKPYKAIOIICH CPE/IbI.

Poct u pasButrne xuBOTHBIX. [locTaMOpuoHanbHbIl nepuod. Ilpsmoe wu
HempsiMoe pas3Butue. PaszButue ¢ meramop@o3oM y OECHO3BOHOYHBIX H
MO3BOHOYHBIX >KMBOTHBIX. bHOJOrnyeckoe 3HA4Y€HHE NPSAMOrO M HEMPSIMOIO
pa3BUTHUS, UX PACOPOCTPAHEHHUE B MpHpoje. TUMbl pocTa )KUBOTHBIX. DaKTOPHI
pPEryJsiiui  poOCTa >KUBOTHBIX U uejoBeka. CTaguu MOCTAMOPHUOHAIHLHOTO
pPa3BUTHS Yy )KUBOTHBIX U yesnoBeka. [lepuoasl oHToreHesa uenoeka. CtapeHue
1 CMEPTh KaK OMOJIOTMYECKUE TTIPOLIECCHI.

PasmHoxeHne um pazButhe pacteHuid. ['amerodutr m cropodur. Meiio3 B
KU3HCHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B TMpolecce Meio3sa.
l'amerorenes y pacrennii. OIUIOJOTBOPEHHE W PA3BUTHE PACTUTEIBHBIX
OopraHu3MoB. J[BoifHOE OIJIOIOTBOPEHHE Y BETKOBBIX pacTeHuid. OOpa3oBaHue
Y Pa3BUTHE CEMEHH.

MexaHu3MBbI pETyJIsiUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

JlemoHcTpanuu

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

Tabnuel u cxembl: «BeretaTuBHOe pasMHOXKeHUE», «TuIbl Oecronoro
pa3sMHOXEHUsD», «Pa3MHOXEHHE XJIAMUJIOMOHAIb», «Pa3MHOXKEHUE BIIICHBD,
«PazmHOXkenue  ruape», «Meuno3z», «XpoMocombl»,  «l'ameTroreHesy,
«CtpoeHue AUIEKIETKN U criepMaro3ouia», «OCHOBHbBIE CTAaIUU OHTOT€HE3A,
«IIpssmoe m Henpsimoe pasButue», «Pa3Burue manckoro xyka», «PasBurtue



capaHum», «Pa3zButme mArymkm», «/IBOMHOE OIUIOJOTBOPEHHME Yy LBETKOBBIX
pacteHui», «CTpOE€HHE CEMSH OJHOAOJBHBIX M JBYAOJBHBIX PACTCHHII»,
«JKM3HEHHBIN IMKI MOPCKOM KamyCThl», <«JKH3HEHHBIM LHKI MXay,
«OKU3HEHHBIN UKJ TalOPOTHUKAY, « KMU3HEHHBIN LUK COCHBD.
OOopynoBaHue: CBETOBOM MHKPOCKOII, MHKpPOIIpENnapaThl SHUEKIECTOK H
CIEpPMaTO30UI0B, MOJIENb «LIMKI pa3BUTHS JIATYLIKI.

JlabopatopHast padora «/I3ydyeHHE CTPOEHHs IOJIOBBIX KJIETOK Ha F'OTOBBIX
MUKpOIpenapaTaxy.

IIpakTHyeckas padora «BbIABICHME NPU3HAKOB CXOACTBA 3apOJBILICH
MTO3BOHOYHBIX )KUBOTHBIX).

Jlabopatopnass padora «CTpoeHue OpraHoB pPa3MHOXKEHHUS BBICIIMX
pacTEHUI».

Tema 11. I'eHeTuka — HayKka O HACJIEACTBEHHOCTH W H3MEHYMBOCTH
OPraHu3MoOB

HcTopust CTaHOBJIEHHS U PAa3BUTHS T€HETUKU Kak Hayku. Pabotel I'. Menaens,
I'. ne ®pusa, T. Moprana. Ponp 0Te4eCTBEHHBIX YYEHBIX B Pa3BUTHHA T'€HETUKH.
Pa6orer H. K. Komerosa, H. WM. BasumoBa, A. H. benosepckoro, I'. JI.
Kapneuenko, 0. A. ®unmunuenko, H. B. TumodeeBa-Pecorckoro.

OCHOBHBIE T€HETUYECKUE MOHATHUS U CUMBOJIbI. ['OMOJIOTrHYHBIE XPOMOCOMBI,
aJUIEIIbHBbIE T€HbI, AIbTE€PHATUBHbBIE MPU3HAKU, TOMUHAHTHBIN U pELIECCUBHBIN
OpU3HAK, TOMO3WUIOTa, TETEPO3UroTa, YUCTass JUHUS, THOPHUAbI, T'€HOTHII,

deHoTHUI. OcHOBHBIE METO/bI TE€HETUKU: TUOPUI0IOTUYECKHH,
LATOJIOTUYECKU I, MOJIEKYJISIPHO-TEHETUYECKU M.
JleMoHCTpauumn

[Hoptpersr: I'. Mengnens, I'. ne ®pus, T. Mopran, H. K. Komsuos, H. .
Basunos, A. H. benozepckuid, I'. /1. Kapneuenko, FO. A. @ununuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl U cxeMbl: «MeTobl FTeHETUKIY, «CXeMbl CKPEILIUBAHUS .
JlaGopaTtopuass paGora «/[pozodpusia Kak  OOBEKT TI'€HETHUYECKUX

HCCJIEOBAHUIN.
Tema 12. 3aKOHOMEPHOCTH HACJIEICTBEHHOCTH
Monorubpunnoe ckpemuBanue. [lepBeiit  3akoH MenHmenss — 3aKOH

eauHooOpazusi THUOPUIOB MEPBOro MokoyieHus. I[lpaBuino AOMUHUPOBAHUSL.
Bropon 3akoH Menaens — 3aKOH pacuieryieHus] Npu3HakoB. Llurosornueckue
OCHOBBI MOHOTMOPHTHOTO CKpenuBaHus. [ umores3a 4ucToThl ramMer.
AHanusupytoliee ckpemrBanne. [[poMexyTodHbIil XapaKTep HacleJOoBaHUSI.
Pacmennenue npu3HakoB MpU HEMOJIHOM JTOMUHUPOBAHUMU.



Jurubpunnoe ckpeuBanue. Tpetuil 3akoH MeHenst — 3aK0OH He3aBHCHMOTO
HACJIEIOBaHMUsl ~ MPHU3HAKOB. lluTonorumueckue  OCHOBBI  JUTHOPHIIHOTO
CKpEILINBaHUS.

CuerienHoe HaclenoBanue npusHakoB. Padotet T. Moprana. CuernsieHHOe
HACJIEJOBAHNE T'€HOB, HAPYLICHUE CLEIUICHUS MEXAYy TeHaMu. XPpOMOCOMHAas
TEOPUs HACIEACTBEHHOCTH.

['eneTuka mona. XpOMOCOMHBIA MEXaHHU3M OIPENEICHUS MoJa. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIl U TeTeporaMeTHbId noJl. [ eHeTnueckas
CTPYKTypa TMOJIOBBIX XpoMocoMm. HacnenoBaHue MpPU3HAKOB, CIEIUIEHHBIX C
ITOJIOM.

['eHoTHn Kak nEenocTHas cucrema. [IneloTponus — MHOXKECTBEHHOE JIEMCTBUE
reHa. MHOXECTBEHHBIM ajulenu3M. B3aumonencTBue HeEaUIeIbHBIX TI'€HOB.
KommementapHocTs. Onmctas. [Tonmmepusi.

['eHETMYECKUI KOHTPOJIb PA3BUTUS PACTECHUM, )KUBOTHBIX U YEJIOBEKA, a TAKXKE
(pU3HOIOTMYECKUX TPOIECCOB, IMOBEAEHUS M KOTHUTUBHBIX  (YHKLHM.
['eneTnyeckue MexaHU3Mbl CUMOMOr€HE3a, MEXAHHM3Mbl B3aHUMOJEHCTBHUS
«XO3fMH — Mapa3uT» U «XO3IMH — MHKpOOHOM». ['eHeTHMueckHue acreKThl
KOHTPOJIL U U3MEHEHUsI HACIEACTBEHHON NH(POPMAIIUHU B TOKOJIEHUSAX KIETOK U
OpPTaHU3MOB.

JleMoHCTpanun

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

Tabmuubl u cxemsl: «llepBoiii U BTOpo# 3akoHbl Mennens», «Tpetnii 3aKoH
Mennens», «AHaIM3UpYIOLIEee CKpeluBaHue», «HemonHnoe nOMHUHMpPOBaHUEY,
«CuernjeHHoe HaclieJOBaHUE MPU3HAKOB Yy Npo30Quibl», «I'eHeTuka mojan,
«Kapuotun 4yenosekay, «Kapuotun apozoduib», «KapuoTunm NOTHLB,
«MHOX€ECTBEHHBIN aJlJIEIn3M», «B3auMoaeCcTBUE TEHOBY.

O6opynoBaHue: MOJACID IS IEMOHCTPAITUU 3aKOHOB €IMHOOOpa3us THOPUJIOB
IIEPBOr0 MOKOJIEHUS M PACUICIUIEHUS NPU3HAKOB, MOJEIb ISl JEMOHCTpALUN
3aKOHA HE3aBHUCHUMOTO HACJIENOBAaHUS NPU3HAKOB, MOJAENb I JEMOHCTPALUH
CLEIJIEHHOTO HACJIENOBaHUS IIPU3HAKOB, CBETOBOU MHKPOCKOTI,
MUKporpenapar: «/Ipozopumnay.

IpakTuyeckass padora «l3ydenwe pe3yabTaTOB  MOHOTHOPHIHOTO
CKpEILUBAHUA Y APO30(PHUITBI.

IIpakTuyeckass  padora  «M3yyeHue  pe3yiabTaToB  JUTHOPUIHOTO
CKpENIUBaHUA y IPO30(DUITHD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH



B3aumopeiictBue reHotuna u cpenbl mpu  (popmupoBaHuu (peHoTHMA.
N3meHunBoCTh mnpu3HakoB. KayecTBEHHbIE U KOJWYECTBEHHBIE MPU3HAKHU.
Buapl ©13MEHUNBOCTHU: HEHACIIEICTBEHHAS U HACIIEICTBEHHAS.
MonudukanuonHas u3MeHYMBOCTh. Ponb  cpempl B (popmupoBaHuM
MoAU(UKAITMOHHON U3MEHYHUBOCTH. Hopwma peakuu IpU3HAKA.
BapuaunonHnelii psag um BapuanuvoHHas kpusas (B. Moranucen). CoiicTBa
MOJIU(PUKALMOHHON U3MEHYUBOCTH.

['eHOTHMIIMYECKAsT M3MEHYMBOCTh. CBOMCTBA T€HOTHUIIMYECKONW W3MEHUYHUBOCTH.
Bubl reHOTUITMYECKON N3MEHUMBOCTU: KOMOMHATHUBHASI, MyTallMOHHAs!.
KomOunaTtuBHass W3MEHYMBOCTh. MeH03 W TOJIOBOM MpoIecc — OCHOBA
KOMOWHATUBHOW WM3MEHUYMBOCTH. Poib KOMOWHATHBHOW W3MEHYMBOCTH B
CO3JIJaHUU TEeHETUYECKOr0 pa3HO00pasus B Ipeiesax OJHOTO BU/A.
MyTanvoHHass HM3MEHYMBOCTh. BuIbl MyTauuii: TE€HHbIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W WHAYUUPOBAHHBICE MYyTallMu. SepHble U
nuTorUia3MaTudeckue  Myrtanud. (COMaTM4ecKMe W TOJIOBbIE  MYTallHH.
[IprunHbI BOBHUKHOBEHUSI MyTalluii. MyTareHsl U UX BIUSIHUE HA OPraHU3MBI.
3aKOHOMEPHOCTU MYTAIIMOHHOTO IpOLECcca. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacienctBeHHou u3menunBocT (H.M. BaBuios). BuesnepHas n”3MeHUYMBOCTD U
HACJIEJICTBEHHOCTb.

Onuzcenemuxa U OSNUSEHOMUKA, pPOJb  ONUSCHEMUYEeCKUX ¢hakmopos 8
HACe008aHUU U USMEHYUBOCMU PEeHOMUNUYECKUX NPUSHAKOB Y OP2AHUIMOE.
JlemoHcTpanuu

[Toptpersr: I'. ne @pus, B. Moranncen, H. 1. BaBuios.

Tabmuupt u  cxembl: «Buabl u3MeHUMBOCTHY», «MoaudukanoHHas
W3MEHUYHBOCTDY, «KomMmOunHaTnBHAS W3MEHUHMBOCTD, «Meiosy,
«OmnogotrBopenuey», «l'eHernueckue 3aboseBaHus  4YeloBeka», «Bumbl
MYTaIAN.

OOopynoBaHue: KMBbIE U TepOapHbIE IK3EMIUISIPbl KOMHATHBIX pacTeHUH,
pucyHku (dpoTtorpadum) >KMBOTHBIX C PA3IMYHBIMA BUIAMH U3MEHYHUBOCTH.
JlabGopaTopHas padora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIMOHHON u3MeHUnBOCTU. [locTpoeHHe BapHAIlMOHHOTO pAla U
BAPHUALIMOHHOW KPUBOW».

IIpakTnueckass padora «Myrtamuun y  Jpo3odwibl  (Ha  TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTHKA YesiOBeKa

Kapuotun wyenoBeka. MexayHapoJiHas MporpaMma HCCIEIOBaHUS T€HOMa
yejoBeka. MeToapl H3y4YeHUS] TEHETMKH 4YEJIOBEKAa: TIEeHEAOrHYEeCKHid,
OJIM3HEIOBBIN, LIUTOTCHETUYECKHUM, MONYJISIMUOHHO-CTATUCTUYECKUH,



MOJIEKYJIApHO-TeHeTHYeCKui.  COBpEMEHHOE  ONpEelEeJeHUE  T'eHOTHUIIA:
ITIOJTHOTEHOMHOE€ CEKBEHUPOBAHNE, TEHOTUITMPOBAHNUE, B TOM YHCJIE C TOMOIIBIO
[1[[P-ananu3a. HacnencrBennole 3aboieBaHus  uenoBeka. [‘eHHbIE W
XpOMOCOMHBIE ~ OOJe3HH  4YeloBeka. bonesHm ¢ HacleaCTBEHHOMN
IIPEAPACTIOIOKEHHOCTHIO. 3HaueHue MEAUIUHCKOU TE€HETUKHU B
MPEAOTBPALICHUHU U JICYEHUU T€HETHYECKUX 3a00JIeBaHUM yenoBeka. Meauko-
TE€HETUYECKOE KOHCYJIbTUPOBAHHUE. CrtBoOJIOBBIE KJIETKHU. [Tonsarue
«TEHETUYECKOTO Tpy3a». ITHYECKHE AacHeKThl HCCIENOBaHUM B 00JacTH
pPENAKTUPOBAHUsI FTEHOMA U CTBOJIOBBIX KJIETOK.

['enetnueckne GakTOphl TOBBIICHHOW YYBCTBUTEIBHOCTH UEJOBEKA K
¢uznyeckoMy H  XMMHYECKOMY 3arpsA3HEHHIO  OKpYXKAlolledl  cpenbl.
I'eneTnyeckas npenpacnoioKEHHOCTh YEJIOBEKA K MTATOJIOTUSM.

JlemoHcTpanuu

Tabmuubl u cxembl: «Kapuotun yenoBeka», «MeTonbl M3y4EeHHs] T'€HETHUKH
4esioBekay, «l'eHeTnueckue 3a00J€BaHUsl YETOBEKAy.

IIpakTnuyeckas padora «CocTaBieHUE U aHATIU3 POAOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3sMoB

JlomecTuKanys U cenekuus. 3apoKACHUE CEIEKIMA U JOMECTUKALMU. Y YEeHUE
H. M. BaBunoBa o LleHTpax NpoUCXOXAEHUS U MHOTooOpa3usi KyJIbTYpPHBIX
pactenuil. Ponp cenekuuy B CO3MaHUM COPTOB PACTEHUM M MOPOJ KUBOTHBIX.
Copt, mopona, mraMm. 3aKOH TOMOJOTMYECKUX PSAOB B HACIEACTBEHHOU
n3menunBocty H. Y. BaBuiioBa, ero 3HaueHue Jis CEIEKIIMOHHON pabOTHI.

Metonbl cenekMOHHON paboThl. McKycCTBEHHBIH OTOOpP: MAcCOBBIA H
WHJIUBUAYAJIbHBIA.  JTanbl  KOMOWHAIIMOHHOW  cejekuuu.  McmblTaHue
MPOU3BOAMTENEH MO MOTOMCTBY. OTOOpP MO TEHOTUIy C MOMOILIBIO OLEHKU
¢dbeHoTHna MOTOMCTBA U OTOOP MO TEHOTHUITY ¢ moMoIbio aHanu3a JIHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIGKIIMOHHOW  paboThI.
PamnanmoHHpli M XUMHUYECKMH MYTAareHe3 KaKk MCTOYHHK MYTalUU Y
KyJIbTYpPHBIX (OpM OpraHu3MoB. Mcrnosib30BaHME T€HOMHOTO PEIaKTHPOBAHUS
1 MeToJ0B pekoMOuHaHTHBIX JIHK /15 mosrydeHust nCXoaHOTo mMaTepuania s
CEJICKIIUHU.

[Tomyuyenue MOJIUIIIOU]IOB. BuyTtpusugosas rUOpUIN3AIINSL.
bnuskoponcTBeHHOe — cKpeliuMBaHue, WM MHOpuauHr. HepopactBeHHoe
CKpeluiMBanue, win ayropuaunr. ['erepos3uc u ero npuuuHsl. Mcnonas3oBanue
rerepo3uca B cenekuuu. Otaanénnas rudbpuauszanus. [lpeononenne Oecruioaus
MEXBHUJIOBBIX THUOPHUAOB. JIOCTMKCHHS CEJIeKIUU PACTEHUUW W S>KHUBOTHBIX.
«3enénas pesonioyusiy.



CoxpaHeHHe U U3yYEHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U UX
OUKUX  pOAMYEN  JIs8  CO3JaHUsl  HOBBIX  COPTOB W THOpPHUJIOB
CEIIbCKOXO3SIMCTBEHHBIX KYJIbTYpP. H3yuenue, coxpanenue u ynpaeieHue
2CHeMUYeCKUMU  pecypcamu  CeNbCKOXO3AUCMEEHHbIX U NPOMbICIO8bIX
HCUBOMHBIX 6 YENAX VIYYUIeHUS CYWeCmEYIOWUXx U CO30aHUsl HOBbIX NOPOO,
JUHULL U KPOCCOB, 8 MOM HUCIe C HNPUMEHEHUEM COBPEMEHHbIX Memooos
HAYYHbIX UCCe008aHUT, NePedosblX udell U NePCReKMUBHBIX MEXHOIO02ULL.
JdeMoHCcTpau

[Toptpers: H. W. BaBunos, M. B. Mwuuypun, I'. JI. Kapneuenko, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopnoyr, /. K. benses.

Tabmumbl 1 cxembl: «L{eHTpBI TPOUCXOXKICHUSI I MHOTO0Opa3usi KyJIbTypPHBIX
pacTeHui»,  «3aKOH  TOMOJIOTMYECKMX  PSJOB B  HACIEICTBEHHOMU
U3MEHUUBOCTHY», «MeTonpl cenekiun», «OtnanéHHas rulOpuanzamus»,
«MyTtarenes».

JlabopaTopHasi padora «l3ydeHue COpTOB KYyJbTYPHBIX PACTEHUW M MOPOL
JOMAIITHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3ydeHrne METOAO0B CEICKIIUN PACTEHUI.
IIpakTnueckas padora «IIpuBuBKa pacTeHUIN».

IKcKkypeusi «OCHOBHBIE METOABI M JOCTHKEHUSA CEJIEKUMHU PACTCHHU U
KUBOTHBIX  (Ha  CEJIEKIMOHHYIO  CTaHUUIO,  IUIEMEHHYI0  (epmy,
COPTOUCHBITATENLHBIN Y4acTOK, B TEIUIMYHOE XO3MMCTBO, B J1abOpaTOpHIO
arpOyHUBEPCUTETA WM HAYYHOTO [IEHTPA)».

Tema 16. buorexHoJsiorus U CMHTeTHYECKasi 0MOJIOTHA

OOBEKThI, HCHOJb3yeMble B OHWOTEXHOJOTMHU, — KIETOYHBIE U TKAHEBBIE
KyJbTYpbl, =~ MHUKPOOPTaHM3Mbl, WX  XapaKTepUCTUKA. TpaauliMOHHas
OMOTEXHOJIOTH: XJIeOOIeUeHue, TMOJyYeHUe KHUCIOMOJIOYHBIX TPOJYKTOB,
BUHOAENUE. MukpoOuonorndeckuii cunre3. OOBEKTHI MUKPOOHOIOTHUUECKHUX
TexHosiorui. [IpousBoacTBO O€lika, aMUHOKUCIIOT U BUTAMUHOB.

Co3gaHne TEXHOJIOTHM M WHCTPYMEHTOB LIEJICHAIIPABICHHOIO U3MEHCHUS U
KOHCTPYMPOBAaHHSI TE€HOMOB C LEJIbI0 IIOJIYYEHHS] OpPraHu3MOB U HX
KOMIIOHEHTOB, COJIEpKAIIUX HE BCTPEUAIOUIUECs B IPUPOIe OMOCUHTETUYECKHE
My TH.

Kinerounasa uHxeHepus. MeToapl KylbTypbl KJIETOK M TKaHEH PacTEHUU H
KUBOTHBIX. Kpunobanku. Comaruueckas THOpUIM3ALUS W COMATHYECKUM
smOpuorenes. Vcnonb30BaHue rarionioB B CENIEKIMU pacTeHuil. [lonyuenue
MOHOKIIOHANIbHBIX anmumen. Hcnonvsoeanue  MOHOKIOHANbHBIX u
NOIUKTOHANbHBIX aumumen 6 meouyune. VICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexoHCTpyKIMsT  SMUEKIETOK U KIOHMPOBAaHHWE  JKUBOTHBIX. Meron



TPaHCIUIAHTALIMU SAEP KIETOK. TexHonocuu 0300posienus, Kyabmueupoeanusl u
MUKDPOKIOHATLHO20 PASMHONCEHUSL CENIbCKOXO3AUCTNGEHHBIX KYAbIMYD .
XpoMOCOMHass W TEHHas WHXKeHepusa. VICKyCCTBEHHBId CHHTE3 TI€Ha U
koHcTpyupoBanue  pexomOuHanTHeix JHK.  Cozdanue  mpanceennvix
opeanusmog. JIOCTHKEHUSs W TMEPCHEKTUBBI XPOMOCOMHOW H TI'E€HHOU
WHXEHEPUH. DKOJOTUUYECKUE U ATUUECKUE TPOOJIEMbl T€HHON MHKEHEPUHU.
Menuuuackue O6morexHosoruu. Iloctrenomuas mudposas menunuHa. [TL[P-
JTUarHocTuka. MeTaboJOMHBIA aHaNK3, TEHOLUEHTPUUYECKUN aHaau3 MpoTeoma
YeJIoBeKa ISl OLEHKH COCTOSIHHSI €ro 310pOBbs. MCHoJIb30BaHHE CTBOJIOBBIX
KieTok. TaprerHas tepanus paka. 3D-OmomnkeHepus mns pa3pabOTKU
GbyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHUHA, CO3MaHMUS KOMIUIEKCHBIX
TKaHEW  COYETAaHWEM  TEXHOJOTMM  TpPEXMEPHOro  OWONPHUHTHHTA U
ckaddonauHra s pereHust 3a71a4 MepcoHAIU3UPOBAHHON METUITUHBI.
Co3naHnue BEKTOPHBIX BaKIMH C LEJIbI0 O0ECIeUeHUs] KOMOWHUPOBAHHOU
3amuThl oT Bo30ynureneit OPBU, ycranoBieHHe MOJIEKYISPHBIX MEXaHU3MOB
¢yukuuonupoBanuss PHK-conepkamux  BUPYCOB, BBI3BIBAIOIIKUX — 0CO00
oracHbIe 3a00JIeBaHUS YeJIOBEKA U )KUBOTHBIX.

JlemoHcTpanuu

Tabnuupl U cxeMbl: «Mcrnoap30BaHUEe MUKPOOPTAHU3MOB B MPOMBIILICHHOM
MPOU3BOJICTBEY, «KieTouHast umxenepus», «I'eHHast HHKECHEPHU.
JlabopaTtopnasi pa6ora «/3yueHue 00bEeKTOB OMOTEXHOIOTHI.
IpakTnueckas padora «lloyyeHrne MOJOYHOKHUCIBIX TPOTYKTOBY.
Ikckypeusi  «buorexHosoruss — BaxHeWIIas NPOU3BOAUTENbHAs CHJIA
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE MMPOU3BOJICTBO)Y.

11 KIIACC

Tema 1. 3apokaeHue M pa3BUTHE 3BOJIOLUUOHHBIX NpeACTABJICHUN B
Oonosiorum

OpomonmonHas teopuss Y. JlapBuHa. Ilpenmochliku BO3HUKHOBEHUS
napBuHHM3MAa. JKU3Hb 1 Hay4yHas nesatenbHocTh Y. JlapBuHa.

JIBrKy1Me cuibl 3BOJIIOIMH BUAOB 10 Y. JlapBUHY (BbICOKasi HHTEHCUBHOCTD
pPa3MHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAs HM3MEHYMBOCTh, Oopbla 3a
CYIIIECTBOBAHKE, €CTECTBECHHBIA U UCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunternueckon Teopun 3Boonuu (CTI). HelitpansHas Teopus
sBotoIMU. COBpEMEHHAs! HBOJIIOIMOHHAS] OMOJIOTHA. 3HAYEHUE HBOIOIMOHHON
TEOpUU B POPMUPOBAHUU E€CTECTBEHHO-HAYYHOU KapTUHBI MUPA.

JlemoHcTpanuu



[Toptpetsr: Apucrorens, K. Jlunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. [lapBun, C. C. YerBepukos, WU. U. [lImansraysen, Jx. Xonneiin, /l.
K. benses.

Tabnuubl n cxembl: «CuctemMa xuBoi npuposl (o K. Jlunnerw)y», «Jlectauiia
XKUBBIX cymiecTB (1o Jlamapky)», «MexaHu3m (pOopMHUPOBAHUS TPUCTIOCOOTICHHIA
y pacremnii u kuBOTHbIX (mo Jlamapky)», «Kapra-cxema mapmpyra
nytemectBus Y. Jlapeuna», «Haxoaxu Y. [lapBunay, «DopMbl O00prOBI 32
cymectBoBanue», «lloponel romyoeit», «MHoroobpasue KyJIbTypHBIX (GopMm
KarmycThl», «[lopoapl mOMamIHUX KUBOTHBIX», «Cxema 00pa3oBaHMsS HOBBIX
Bu0B (mo Y. lapBuHy)», «CxemMa COOTHOIIEHUS JIBMXKYILUX CHJI SBOJIIOIUNY,
«OCHOBHBIE MTOJIOKEHUSI CHHTETUYECKON TEOPUU IBOJIIOLIUNY.

Tema 2. MUKPOIBOJIOLHSA U €€ Pe3yJIbTATHI

[Tommynsinus Kak 3J€MEHTAapHAasl €IuHULA 3BONIOUMH. COBPEMEHHBIE METO/IbI
OLIECHKM T€HETUYECKOTO Pa3HO0Opa3usi W CTPYKTypbl momyisuuid. V3MeHeHue
reHoOHJIa TOMYJSIIUU KaK 3JIEMEHTAPHOE SBOJIOLMOHHOE SIBJICHHE. 3aKOH
reHetuueckoro paBHosecus k. Xapau, B. Baitn6epra.

OnemeHTapHbie (PaKTOpPHI (IBWKYIIME CHJIBI) SBOJIONMH. MyTallMOHHBIHN
npouecc. KomOnHaTuBHasT W3MEHUUMBOCTb. JIpeild TreHoB — ciydaiiHble
HEHAIIPaBJICHHbIE M3MEHEHMsI YacTOT ajulelied B momyisauusx. IPdexT
ocHoBarelsl. Idpgexm Oymouiiouno2o 2opaviwika. CHUdxiCeHUe 2eHemuiecKko2o
pasnoobpaszusi: npudunsl u cieocmsus. Ilposesnenue aghghexma opetigpa 2erog 6
bonvuux u  maneix nonyaayusx. Mwurpanun. V30nSM1ds  MOMYJISIIHMA:
reorpadudeckas (IpoCTpaHCTBEHHAs ), OMOJIOTUYECKast (PEPOTyKTUBHAS ).

EctecTBeHHBIII 0TOOp — HampaBiAlOmMi (QakTop 3BoIOUUUA. DOpPMBI
€CTECTBEHHOT0 OTOOpa: JBIXKYIIMM, CTAaOMJIM3UPYIOLIUNA, pa3phIBAIOLIUN
(mm3pyntuBHBIN). [lomoBoM 0TOOp. BO3ZHUKHOBEHNE U IBOJIIOIMS COLMAIIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOneHHOCTh ~ OpPraHu3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIIOLUU.
Bo3HukHOBEHHE  MpUCTIOCOOJIEHMH Yy  OpraHu3sMoB.  Apomopdo3bl U
HMIA0AJANTaLUH. [Ipumepsnl IPUCTIOCOOJICHHI y OPraHu3MOB:
Mopdomornyeckue, GU3HOIOTUYECKHE, OHOXUMHUYECKHE, TOBEICHUYECKHE.
OTHOCUTENBHOCTH MPUCITIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepuum u CcTpykTrypa. BumooOpazoBaHue Kak pe3ynbTar
MUKPOAIBOJIOIMH. M30sius — kitodeBoi (aktop BugooOpazoBanud. [lytu u
CITOCOOBI BHJI000pa30BaHMUS: ajionaTpuyecKoe (reorpacduueckoe),
CUMIAaTpUuecKoe  (PKOJIOTUYECKOE), «MTHOBEHHOE»  (TIOJMILIOUIU3AIINS,
ruOpuanzanus). JIuTeIbHOCTh 3BOIIOIMOHHBIX TPOLECCOB.

Mexanu3mMbl GOpMHPOBaHUS OMOJIOTMYECKOTO Pa3HOOOpa3usl.



Ponp sBOMIOIIMOHHOM OMOJIOTHH B pa3pab0TKe HAYYHBIX METOIOB COXPAHCHHS
O6nopazHooOpasusi. MUKPOIBOIIONUS W KOIBOJIONHS TApa3sUTOB M MX XO35CB.
Mexanuszmbl  (pOPMUPOBAHUS YCTOMUMBOCTH K AHTUOMOTHMKAM M CHOCOOBI
O0pBOBI C HEH.

JleMoHCTpanun

[Toptpetsi: C. C. UerBepukos, D. Maiip.

Tabmuubl u  cxembl: «MyTalnMoHHasT W3MEHYUBOCTHY, «llomymnsiuoHHas
CTpyKTypa Buua», «Cxema TmposiBIeHHs 3akoHa Xapau—BaiinOepray,
«JIBMKyIIME CHUJIBI HBOJIOLMN», «OKOJOTMYECKass W3O0JALMS MOMyJISIUn
ceBaHCKoU (openmn», «I'eorpaduueckas U30IAIUS TUCTBEHHUIIBI CHOUPCKON U
JUCTBEHHULIBI JaypcKoit», «llomynsiroHHbIe BOJHBI YHCICHHOCTH XUITHUKOB
U KepTB», «Cxema NEeWUCTBHS €CTECTBEHHOro oTOopa», «PopMbl OOPHOBI 3a
cyliecTBoBaHue», «MHaycTpuanbHblii MenaHu3zM», <«KuBblE HCKOMAeMBbIEY,
«IToxpoBUTENbCTBEHHAsI OKpacka >KUBOTHBIX», «lIpemymnpexxnaromnias okpacka
KUBOTHBIX»,  «Dusnosorndyeckue  agantauun»,  «lIpucnocoOreHHOCTH
OPraHu3MOB U €€ OTHOCUTEIBHOCTHY», «Kpurepuu Buma», «Buabl-IBOMHUKNY,
«Ctpyktypa BHaa B mpupoae», «Cmocobbl  BUA00Opa30OBaHUSY,
«I"eorpaduueckoe BUI000pa30BaHUe TpEX BUJIOB JIAH]IBIIIEN,
«IKOJIOTHYECKOE BUI000pa30BaHNE BUJIOB CUHUID, «I10JUIIIONIBI pacTeHUI,
«KammycTHO-peieuHblil THOpUI.

O6opynoBanue: repbapun pacTeHHH, KOJJICKIIMM HACEKOMBIX, Uyydelia MTUIl U
3BEpeil ¢ mpuMepaMH pas3IMYHBIX MPHUCTIOCOOJICHMI, Yydena MTHUIl U 3Beper
pa3HBIX BHJIOB, Trepbapuu pacTeHuid OJWM3KUX BHJIIOB, OOPa30BaBIINXCS
Pa3JIMYHBIMU CTIOCOOAMH.

JlaGopaTopHasi padora «BbIsBIeHHE U3MEHYUBOCTU Y 0COOCH OJTHOTO BUIAY.

JlaGopaTopHnasi pabota «IIpucnocoOnaeHnss OpraHM3MOB U UX OTHOCHUTEIIbHAS
11e71eC000Pa3ZHOCTDY.

JlaGopaTopuasi pabora «CpaBHEHHE BHAOB MO MOP(POIOrHIECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoOUMs U €€ pe3yabTaThl

Metoasl n3ydeHrss Makpod3BOJOLUU. [1aneoHTONOrnYecKue MEeTOIbl U3yUEHHUS
sBosroruu. [lepexoanapie Gopmbl U GUITOTEHETUUECKHE PSIBI OPTAHU3MOB.

buoreorpadguueckue metonbl u3ydeHusi sBosonuu. CpaBHeHUe GJIOpHl U
dbayHbl MaTepUKOB U OCTpOBOB. buoreorpaduueckue obnactu 3emiau. Bujabl-
SHJIEMUKHU U PEJIUKTHI.

DOMOpPHOJIOTUYECKHE W CPAaBHUTEIBHO-MOP(OIOTUUECKHE METOAbl H3yUCHHS
ABOJIONUH. ['€HETHYECKHE MEXaHU3MbI HBOJIOLIMM OHTOTE€HE3a U MOSIBICHUS
ABOJIIOIIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE U  AHAJOTMYHBIC OpraHbI.



PyaumenTtapHsle  opraHbl M aTaBU3Mbl.  MOJIEKYJISpPHO-T€HETUYECKHUE,
OMOXMMHYECKHE U  MaTeMaTUYeCKUe METOAbl  HM3yYeHHUS  DBOJIOLUHU.
['omonoruunsie reHpl. COBpeMEHHbIE METObI MMOCTPOCHUS (PUIOTCHETHYECKUX
NEPEBHEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUS FTEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TpaBwiia) 3BOJONMH. [IpuHyun cmenvl QyHKyuil.
HeobOpatumocTs sBomonuu. AganTuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB
ABOJIIOLINH.

JdeMoHCcTpaIMuU

[Toptpetsi: K. M. Bap, A. O. KoBanesckuii, @. Mrosiep, J. I'ekkelnsb.

Tabmuipl U cxeMbl: «DUIOTCHETUYECKUI PAJ JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yObie  smepsl», «Creronedanb», «Pununodure», «CeMeHHbIE
NanopoTHUKW», «buoreorpaguueckue 30ub1 3eMan», «Jpeli KOHTUHEHTOBY,
«Penukte», «HavanbHble cTagud 3MOPUOHAIBHOIO Pa3BUTHUS MO3BOHOYHBIX
KUBOTHBIX», «['OMOJOTMYHBIE W aHAJOTUYHBIE OpPraHb», «PyIHUMEHTH,
«ATaBu3Mb», «XpOMOCOMHBIE HAOOpBI YENOBEKA W IIUMIIaH3e», «lJ1aBHBIE
HampaBJIEHUS 3BOJIOLUNY, «OO0IIME 3aKOHOMEPHOCTHU HBOJIIOLIUN.

OOopynoBaHue: KOJUIEKUIUHU, TIepOapuu, MYJSKM HCKOMAEMBIX OCTaTKOB
OpPraHU3MOB, MYJISDKH TOMOJIOTHYHBIX, AHAJIOTMYHBIX, PyIUMEHTAPHBIX OPTaHOB
Y aTaBU3MOB, KOJIJIEKIIMH HACEKOMBIX.

Tema 4. IIponcxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TrUIOTE3bl MPOUCXOXKACHHUS JKU3HHM Ha 3emiie. AOUOTeHe3 W
naHcnepmus.  JloHayuHble — NPEACTABICHUS O  3apPOXKIACHUM  KU3HU
(kpearmonu3M). ['Mmore3a NOCTOSHHOTO CaMO3apOXKICHHUS JKU3HU U €€
onposepkeHue omnbitaMu @, Pemmn, JI. Cnamwranmanm, JI. Ilacrepa.
[IpoucxoxaeHne KU3HU U aCTPOOUOJIOTHS.

OcHOBHbIE 3Tanbl HEOPraHUUECKoil 3BooIMH. [1naHeTapHas (reogoruueckas)
ABONIONMSA. XHUMHUYECKash 3BOJIOLMS. AOHOTE€HHBIM CHUHTE3 OpraHUYeCcKUuX
BeiecTB u3 Heopranudeckux. Oneit C. Mumiepa u I'. FOpu. OOpazoBanue
noaumMepoB U3 MoHomepoB. Koanepsarnas runore3a A. . Onapuna, runoresa
nepsuyHoro OymboHa [[x. XomnpaeitHa, reHeruueckas rumoteza [. Mémmnepa.
Pu6ozumer (T. Yek) u rumoreza «mupa PHK» V. I'mnGepra. ®opmupoBanue
MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emiin u meTosl €€ nzydyeHus. Mckomaemple OpraHndeCKue OCTATKU.
['eoxpononorus u e€ metoasl. OTHOCUTENbHASA U a0CONIIOTHAS T€OXPOHOJIOTHSI.
I'eoxpoHONOrMYecKas nIKaaa: 0Hbl, 3pbl, IEPUOJIBI, OXH.

HauasbHble 3Tansl OpraHndecKor 3BOIOUNH. [1osBIEHHE U 3BOTIOLUS IEPBBIX
KJIETOK. OJBoitonusi MeTadbonu3ma. BO3HMKHOBEHHE TIEPBBIX SKOCHUCTEM.



CoBpeMeHHBIE MUKPOOHBIE OHWOTUIEHKHM KaK aHalor TepBhIX Ha 3emiie
coobuiecTB. CTpoMaTtoauTsl. [TpoKapHOTHI U 3yKapUOTBHI.

[Ipoucxoxaenue sykapuoT (CUMOHOreHe3). DBOJIIONUOHHOE MPOUCXOKICHHUE
BUPYCOB. [IpOMCXOXKJIEHHE MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHUHE
OCHOBHBIX I'PYII MHOTOKJIETOUYHBIX OPTraHU3MOB.

OcCHOBHBIC ATallbl SBOJIONHUM BBICIINX pacTeHUil. OCHOBHBIE apoOMOPQO3bI
pactenu. Bpixon pactenud Ha cyury. [losiBieHHe CHOpOBBIX PacTEeHUM U
3aBoeBaHME UMHU cymH. CeMeHHble pacTeHus. [IponcxoxkaeHue IBETKOBBIX
pacTECHUM.

OcCHOBHBIC ATallbl 3BOJIONHUHM >KUBOTHOTO Mupa. OCHOBHBIE apoOMOPQO3bI
AKUBOTHBIX. BeHickas (hayna. KemOpuiickuil B3pbIB — NOSIBJIEHUE COBPEMEHHBIX
tunoB. IlepBele XxopaoBble KUBOTHbIE. JKU3HB B BOJAE. ODBOJIOLHUS
no3BoHOYHBIX. [Ipoucxoxaenune ambpubuit u pentuwiuid. [IpoucxoxneHue
MiekonuTaomux W nruid. [lpuHnun kmaroueBoro apomopdosza. OcBoeHue
0EeCrO3BOHOYHBIMHU U MMO3BOHOYHBIMU KUBOTHBIMU CYIIIH.

Pasputne xu3HM Ha 3emMie MO 3paM M NEPUOAAM: apXeu, IPOTEPO30M,
najgeo3oi, Me3030M, KaihHo30M. OOmas XapakTepucThka Kiumara u
reoJIornyecknx mpoiieccoB. [logBieHnEe U pacuBET XapaKTEPHBIX OPraHU3MOB.
VYriieo0pa3oBaHue: €ro ycjioBUs U BIMSIHHUE HA Fa30BbIi COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpPAHHSI — HKOJOTUUECKHUE KPU3HUCHI Mponuioro. [IpuyuHbl u
CJIEACTBUSI MacCOBBbIX BhIMUPaHUN. COBpPEMEHHBIN IKOJIOTUUECKUN KPHU3HUC, Er0
ocobennoct. [Ipobiema coxpanenus 6uopaznooOpaszus Ha 3emiie.

CoBpeMeHHass cuUcTeMa OpraHuyeckoro mwupa. [IpuHIUMIB KiIaccupuKamu
opranu3MoB. OCHOBHBIE CUCTEMATUUECKUE TPYIINbl OPTaHU3MOB.

JleMoHCTpauumn

[Toptpetsl: ®@. Penu, JI. Cnasmanuanu, JI. Ilactep, . . Meunukos, A. .
Omnapun, [Ix. Xonnein, I'. Mémnep, C. Mumep, I'. IOpu.

Tabnuuel u cxemsl: «Cxema onbita @. Penuy, «Cxema omnbita JI. TlacTepa no
M3YYCHUIO caMO3apoXkaeHus xku3Hm», «Cxema onbita C. Musnepa, . FOpuy»,
«JTanbl HEOPraHWYECKOM HBOJMIOLUN», «['€oXpoHOJIOrMYecKas HIKanay,
«HauvanpHble 9Tambl OpraHuyeckoi HBomoIuu», «Cxema o0Opa3oBaHUS
yKapuoT myTéM cumbuoreHesa», «Cucrema >XuBOM TpupoabD», «CTpoeHue
BUpyca», «Apomopdo3bl pacteHuit», «Punno@uth», «OAHOKIETOYHBIC
BOJIOpOCIN», «MHOTOKIIETOUHBIE BOAOpOCHWY», «Mxuy», «llanopoTHUKWY,
«l'onocemeHHble pacTeHus’», «OpraHbl IBETKOBBIX pacTeHui», «Cxema
Pa3BUTHS KUBOTHOTO MHpPa», «ApomMop]o3bl KUBOTHBIX», «[Ipocreiimmey,
«Kumeunomnonoctasiey, «Ilmockue depBm», «UmeHuctoHorue», «PwIOb,
«3emHOBOAHBIe», «lIpecmbikatommecs», «lItuney, «MaekonuTaromuey,



«Pa3BuTHe XU3HU B apxXeuCKOM dpe», «PasBuTHe XHW3HM B MPOTEPO30UCKOU
ape», «Pa3BuTme JKHM3HM B TNAJICO30MCKOM 3pe», «Pa3Burhe XKuU3HM B
ME30301CKOU 3pe», «Pa3BuUTHE KU3HU B KalHO30MCKOU 3pe», «CoBpeMeHHas
CUCTEMA OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapuu paCTEHUN PaA3IMYHBIX OTAENIOB, KOJUICKIUU
HAaCEKOMBIX, BJIAXKHBIE TIpenapaTrbl JKMUBOTHBIX, PAaKOBUHBI MOJUIKOCKOB,
KOJUIEKIIMM MTJIOKOXKHUX, CKEJEThl MO3BOHOYHBIX KMBOTHBIX, Uydena NTUL U
3BEped, KOJUIEKIIMM OKaMEHEJIOCTEW, IIOJIE3HbIX HCKOMAEMBIX, MYJISKH
OpraHUYECKUX OCTATKOB OPTaHU3MOB.

BupryaabHas nadopaTropHas padora «MogenupoBanue onbIToB Musiepa—
Opu mno wu3ydeHuto aOMOTEHHOrO0 CHHTE3a OPTraHUYECKUX COCIUHECHUI B
HNEPBUYHOMN aTMOcheper.

JlabopatopHass pa0ora «lI3ydyeHHEe M OIMCAaHHWE HCKOMAEMBIX OCTATKOB
IPEBHUX OPTaHU3MOB.

IIpakTnueckass pabGora «/3yyeHue o0COOEHHOCTEW CTPOCHUS PACTCHHI
Pa3HBIX OTAEIIOBY.

IIpakTyeckas padora «/3yyeHne 0COOCHHOCTEM CTPOEHHS MO3BOHOYHBIX
AKUBOTHBIX).

Tema 5. IIpoucxoxaenune Yea0BeKa — AaHTPOIIOIeHe3

Pasznensl u 3aqaun aHTPOMOJIOTHU. METOIBI aHTPOTIOJIOTUH.

CraHOBIEHUE NPEACTABICHUM O IPOMCXOXKICHHHM 4YeJIOBeKa. PemuruosHeie
B033peHMs1. COBpEMEHHBIE HAYYHBIE TEOPHUU.

CX0ZCTBO 4enoBeKa ¢ KUBOTHBIMU. CHCTEMAaTHYECKOE MOJIOKEHUE YEIIOBEKA.
CBunerenscTBa  CXOJCTBAa  4YEJIOBEKA C  JKMBOTHBIMU:  CPaBHUTEJIBHO-
Mop¢ooruuecKue, AMOPHUOJIOTHYECKHUE, b1310JI0r0-OMOXUMHUYECKHE,
noseAeHueckue. OTIMYUS YEIOBEKAa OT JKHUBOTHBIX. I[IpsamMoxoxneHue u
KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE OJIOBHOIO MO3ra U BTOPOU
CUTHAJIBHOM CHUCTEMBI.

JIBrkymne cuibl ((hakTOpbl) aHTPONOreHe3a: OMOJIOTMYECKHE, COLIMAJIbHBIE.
CooTHolIeHNEe OMOJOTUYECKHUX U COLIMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcCHOBHbBIE CTaAMM aHTponoreHesa. PaHHue dYenoBeKOOOpa3Hble 00E3bsIHbBI
(MpOKOHCYNBI) M paHHUE TMOHTHAbI — OOIIME NPEIKH YeIOBEKOOOpa3HBIX
00€3bsiH U JIoJiel. ABCTpaJONMUTEKH — JIByHOTHME Tpeaku Jroaed. Yenorek
yMEJIbI{, MEPBbIE M3rOTOBICHUSA OpyAUM Tpyha. YenoBek NpsAMOXOMSAUUMN U
MEepBbI BBIXOJ JroAel 3a mpenensl Adpuku. YenoBek reiaenbOeprckuii —
oOUIMii MpeAOK HEaHJEPTaIbCKOTO YeJIOBeKa M YelOBeKa pa3yMHOro. YeaoBek
HEAHJEPTAIBCKUN KAaK BUJ JIFOAEH XOJOJHOrO Kiumara. YenoBek pa3syMHbIN



COBPEMEHHOTO THWIA, JACHUCOBCKUI YEIIOBEK, OCBOCHHE KOHTHUHEHTOB 3a
npenenamu Adpuku. [TaneoreHeTrka U maJIeOreHOMHKA.

DOBOJIOLNS COBPEMEHHOr0 4YenoBeka. EcrecTBeHHBbIH OTOOp B TMOMYJISIUSAX
yesioBeka. MyTallMoHHBIN mpornecc U noauMop@usM. [lonynsunoHHbIE BOJIHBI,
npeid reHoB, Murpamus u «3QpGeKT 0OCHOBATES» B TOMYJISIUIX COBPEMEHHOTO
YEJIOBEKA.

Uenoseueckne pacel. [lonatne o pace. bonbplime pacel: €BponeougHas
(eBpaszuiickasi), aBCTpaJo-HErpouaHas (dKBaTOpUaibHAsi), MOHTOJOUIHAS
(a3uarcko-aMepukaHckasi). Bpemsi u myTu paccesreHusi 4elloBeKa IO IUJIaHeTe.
EnuacTtBO yenoBeuecknx pac. HayuHas HECOCTOSATENBHOCTH pacu3Mma.
[Ipucnoco0IeHHOCTh YEJOBEKa K PAa3HBIM YCIOBUSAM OKPY)KAIOIIEH Cpebl.
Brnusaue reorpaduyeckoit cpenbl u apeiida reHoB Ha Mopdosoruio u
(U3HOTIOTHIO YeTIOBEKa.

MexaucuuriiHapable  MeToasl B ¢u3udeckod  (OMOJIOTHYECKOM)
AHTPOIIOJIOTUU.  DBOJIIOIIMOHHAS ~ AHTPOINOJIOTHS W MAJCOAHTPOIIOJIOT U
YeJI0BEYECKUX MOMysAuid. buocoruansHble UCCaEA0BAHUS MPUPOIBI UETTOBEKA.
NccnenoBanue K03BOMIOMUHN OUOJIOTHYECKOTO U COLIUATIBHOTO B YEJIOBEKE.

JlemoHcTpanuu

[Hoptpersr: Y. {apsun, JI. JIuku, . 4. Pornnckuii, M. M. I'epacumos.

Tabnuupl U cxembl: «MeTOJbl aHTPOIOJIOTUNY, «['OJIOBHOM MO3T UEIOBEKaY,
«YenoBekooOpazHbie 00€3biHb», «CKENeT 4YeJoBeKa M CKeJIeT MIUMITaH3e»,
«PynuMeHTBl W aTaBuU3MbDY,  «JIBMXKyIIME  CHJIBI  aHTPOIIOTEHE3ay,
«IBOJIIOIIMOHHOE JIPEBO YETIOBEKa», «ABCTPAJIONUTEK», «UeNIOBEK yMEIblily,
«YenoBek mnpsaMoxonamuiy, «JleHncoBckuil uenoBek» «HeaHnepranbiby,
«KpomanboH1b, «IIpenku denoBeka», «ITambl 3BOJIOLNN YEI0BEKa», «Pachl
YEJI0BEKA.

O6opynoBaHue: MyJSKH ~ OKaMEHEJIOCTeH, MPEIMETOB  MaTepHaIbHOM
KyJIbTYpbl TPEIKOB YeIoBeKa, penpoaykuuu (pororpaduu) KapTuH C
MU(OJIOTUYECKUMU U OHOJEHCKUMHU CIOKETaMU TMPOUCXOXKICHUSI YeIOBEKa,
dboTorpadym  HaxXOJOK MCKOMAEMbIX OCTATKOB 4YEJIOBEKa, CKEJIET YeJIOBEKa,
MOJENIb Yeperna 4YeJOBeKa M ueperna IIMMIAaH3€, MOJENb KUCTH 4YeJIOBEKa U
KUCTH IIUMIIaH3€, MOAEJIN TOpCa MPEIKOB YEIOBEKa.

JlaGopaTopnasi pabGora «M3ydueHue OCOOCHHOCTEH CTpPOCHHUSI CKejeTa
YeJI0BeKa, CBS3AHHBIX C MPSIMOXOXKICHUEM).

IIpakTnueckas padora «/3yyeHre SKOJIOrMYECKUX aJallTalNil YeIIOBEKay.

Tema 6. JkoJormss — HayKa O B3aHMOOTHOLICHHUSIX OPraHM3MOB M
HAJOPraHU3MEHHBIX CHCTEM C OKpY Kalolleil cpeaoi



3apoxkJeHue u pa3BuTHe 3Kkojoruu B Tpynax A. I'ymbonsara, K. ®@. Pynse, H.
A. Cesepuona, 2. I'ekkens, A. Tenciu, B. H. CykauéBa. Pazgensl u 3agaun
3KoJIOTHH. CBSI3b 3KOJIOTUU C IPYTUMH HAyKaMH.

Metonbt skosoruu. IloseBble HaOmOIEHUA. DKCHEPUMEHTHl B DKOJIOTHUH:
MPUPOJHBIE W JabopaTopHble. MonaenupoBaHHE B JKOJIOTHH. MOHUTOPUHT
OKPY’KaloIEl Cpe/ibl: JIOKAIbHbIN, pETHOHATIbHBIN U T100abHBIH.

3HaYeHUE  DKOJIOTMYECKUX 3HAHUM Il 4YeJOBEKa.  DKOJOTMYECKOe
MHUPOBO33PEHUE KaK OCHOBA CBS3€M YEIOBEUECTBA C MPUPOI0H. PopmMupoBaHue
AKOJIOTHYECKOH KYJIbTYpPbI U 3KOJIOTHUYECKON IPAMOTHOCTH HACEJICHUSI.

JleMoHCTpanun

[Toptpetrsr: A. I'ymbonbar, K. @. Pynee, H. A. CeBepuos, O. I'ekkens, A.
Tenciu, B. H. Cykaués.

Tabmuubr u cxembl: «Paznensl skonorum», «Metoasl 3Konorum», «Cxema
MOHUTOPUHIA OKPYXAIOLIEH CPEIbI».

JlaboparopHasi padora «/3ydeHrne METOA0B IKOJIOTMYECKUX UCCIIEAOBAHUIN.

Tema 7. Opranusmsl U cpea 00MTAHUSA

Okosoruueckue (HakTopbl U 3aKOHOMEPHOCTH ux nerctus. Kiaccudukanus
HKOJIOTMYECKUX (PAKTOPOB: aOMOTHUYECKHE, OWOTHYECKHE, aAHTPOIOTCHHBIE.
OOmue 3aKOHOMEPHOCTH JEUCTBUSL JKoJOrM4eckux Qakropos. IIpaBuio
munumyma (K. HInpenrens, FO. JIubux). TonepaHTHOCTh. DBPUOUOHTHBIE U
CTEHOOMOHTHBIE OPTraHU3MBI.

Aobuotnueckue (akrtopel. CBeT Kak »JKojorumdeckuii ¢akrtop. lericTBue
Pa3HBIX YYACTKOB COJHEYHOT'O CIIEKTPa HA OPTaHU3Mbl. DKOJIOTUYECKHUE TPYTIIIbI
pacTeHUM U JKUBOTHBIX MO OTHOIIEHHIO K cBeTy. CHUrHajgbHas poJib CBETA.
doTOonepuOn3M.

Temmneparypa kak »skonorudeckuit (axrtop. JleiicTBue TemmepaTypsl Ha
opranu3Msbl. [TOMKUIOTEpMHBIE U TOMOHOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHbBIC
Y CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocts kak skonorudeckuid ¢akrtop. IlpucnocoOnenusi pacteHuii K
nojAep>kanuto BogHoro 6ananca. Knaccudukanus pacTeHui o OTHOIIECHUIO K
Boze. [Ipucrnoco6nenrs KUBOTHBIX K HU3MEHEHHUIO BOJHOTO PEXUMA.

Cpensl oOWTaHWsS OpPraHWU3MOB: BOJHAs, HA3€MHO-BO3MYIIHAs, TOYBCHHAS,
rIyOMHHasT TMOJIMOYBEHHAsi, BHYTpUOpraHu3MeHHas. DOU3UKO-XUMUYECKUE
0COOEHHOCTH cpell obuTanusi opraHu3MoB. l[IpucrnocoOneHus OpraHu3MoB K
KU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemHue W BHYTpeHHHE pPUTMbL. CyTOYHBIE H
roauuHbie pUTMbI. [Iprcoco0IeHHOCTh OPraHM3MOB K C€30HHBIM U3MEHEHUSIM
YCJIOBUU JKU3HU.



XKuznennsie popmbl opranu3zmMoB. [lonsTue o sxu3neHHoi popme. Kuznennoie
(GopMBI pacTeHUl: AepeBbs, KyCTAPHUKU, KyCTAPHUYKH, MHOTOJICTHUE TPaBBI,
onHoNeTHHEe TpaBbl. JKusHeHHbIE (DOPMBI  KUBOTHBIX: THIAPOOUOHTHI,
reoOMOHTHI, a9pOOUOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue daxktopsl. Buabl OMOTHUECKUX B3aMMOAEUCTBUN: KOHKYPEHIIUS,
XHUIIHUYECTBO, CUMOMO03 U ero (opmbl. [lapazutusm, Koomnepaius, MyTyalinusMm,
KOMMEHCaau3M  (KBapTUPAHTCTBO,  HaxjeOHW4YecTBO).  Herpoduueckue
B3auMojielicTBUs  (Tomuueckue, Qopuyeckue, (pabpuyeckue). 3HaueHHE
OMOTUYECKUX B3aUMOJICUCTBUI U CYIIECTBOBAaHUSI OPraHU3MOB B Cpelie
obutanud. [IpuHIKIT KOHKYPEHTHOTO UCKITIOYEHUS.

JleMoHCTpanun

Tabmunpl u  cxeMmbl: «Okosornyeckue (akTopbl», «CBETOBOH CHEKTpPY,
«OJKOJOTMYECKAE  TPyNIbl  KUBOTHBIX 110  OTHOWIEHHIO K  CBETYD,
«TenmokpoBHbIE KUBOTHBIEY, «XO0J0THOKPOBHBIE KUBOTHBIEY,
«DU3n0IOrNYecKre alanTaluy KUBOTHBIX», «Cpenbl OOUTaHHUSI OPTAaHU3MOBY,
«buonorunueckue putmb, «KuzHeHHble (QOpMBI pacTeHHi», «Ku3HeHHbIE
(OpMBI )KMBOTHBIX», «DKOCHCTEMA IIUPOKOIMCTBEHHOIO Jieca», «IKOCUCTEMA
XBOMHOro Jeca», «lenmn muranmsy, «XumnandectBo», «llapazuruzm»,
«Konkypenuus», «CumoOnos», «Kommencannzmy.

O6opynoBanue: repOapud pacTEHUHW U JKUBOTHBIX, MNPUCHOCOOJEHHBIX K
BIMSIHUIO PA3JIMYHBIX HKOJIOTMYECKUX (PAKTOpPOB, repbdapuu CBETOIHOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIUBBIX PACTEHHM, CBETOMIOOUBBIC, TEHENIOOUBbIE U
TEHEBBIHOC/IMBBIE ~ KOMHATHbIE  pacTeHus, TrepObapum U KOJUICKUIUHU
TEII0F00UBBIX, 3MMOCTOMKUX, MOPO30YCTOMYMBBIX PACTEHUH, Uydesa MTHIL] U
3Bepeil, repbapuu pacTeHWil, OTHOCAIIMXCS K rurpoduraM, kcepoduram,
Me30(puTaM, KOMHATHbIE€ PACTEHHs JaHHBIX TPYyMM, KOJUIEKIMH >KUBOTHBIX,
OoOUTAIOUINX B Pa3HbIX Cpeliax, repOoapuu U KOJUIEKIIMM PACTEHUHN U KUBOTHBIX,
00J1aIaloIMX YepTaMU MPUCTOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM YCIIOBUM
KU3HU, repOapuu U KOJUIEKIMU PACTEHUHN U KUBOTHBIX PA3IUYHbBIX )KM3HEHHBIX
(GopM, KOJUIEKUMU MKUBOTHBIX, YYaCTBYIOIIUX B pPa3IMYHBIX OMOTHUYECKHX
B3aUMOJICHCTBUSIX.

JlabopaTopnasi padora «BplsBIeHHEe TPUCTIOCOOTICHNUN OPraHU3MOB K
BIIUSTHUIO CBETAY.

JlaGopaTopnasi pabora «BbisiBIeHUEe TPUCITIOCOOJICHUN OPraHU3MOB K
BJIMSTHUIO TEMIIEPATYPbI».

JlaGopaTopHasi paboTa «AHATOMHUYECKHE OCOOCHHOCTH PAaCTCHUIN M3 Pa3HBIX
MeCT OOUTaHUS.

Tema 8. IKo10rust BUAOB U NMOILYJIA UM



DKOJIOTHYECKHUE XapaKTePUCTUKY mony isiu. [lomymnsmus kak Ononorudeckas
cuctema. Poib  HEOTHOPONHOCTH Cpenbl, (U3HUECKUX OapbepoB H
ocoOeHHOCTe Ouonoruu BUIOB B (HOPMUPOBAHMM MPOCTPAHCTBEHHOMU
CTPYKTypbl nonmyJsianuil. OCHOBHBIE MOKAa3aTENM TMOMYJISLUUANA: YUCIECHHOCTb,
IJIOTHOCTh, BO3pACTHASI M TOJIOBAasi CTPYKTYpa, POXKAAEMOCTh, IPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPAITHSL.

DKosioruyeckass CTpykrypa nomyisuud. OLeHKa YUCIEHHOCTH MOIYJISLHH.
JluHaMuKa MOMyJsiuuy U €€ peryisanus. buotndecknii MOTEHIMAN MOMYJISLNAN.
MopenupoBanue JOWHAMUKA nonyisanud. KpuBble pocTa YHCIEHHOCTH
nonyssiuu. KpuBble BhDKMBaHUS. Perynsius 4iCIE€HHOCTH MOMYJISIUNA: POJIb
(GakTOpoB, 3aBUCANIMX W HE 3aBUCANIMX OT IUJIOTHOCTH. OJKOJOTHYECKUE
cTpareruu BUnoB (I- u K-ctparerun).

[Tonsitue 00 »KoNOrMYeckoil Huiie Bujpa. Mectoobutanue. MHoOromepHas
MoJiesib dKosorndeckor HuimM Jx.M. XartumHcona. PazMmepsl 3KOI0TMYECKOM
Huid. [loTeHnmanbHas U peaaTu3oBaHHAs HUIIIN.

Bua kak cucrema nomynsuuid. Apeansl BUAOB. Buabl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTUYECKUE SKBUBAJICHTHI.
3aKOHOMEpPHOCTH TOBEJICHHS] M MUIpAlMil KUBOTHBIX. buosornueckue
MHBA3UM 4YKEPOJIHBIX BUJIOB.

JleMoHCTpauun

IToptper: k. 1. XaTunHCOH.

Tabmuubl ¥ cXeMbl: «OJKOJOTUYECKHE XaPAKTEPUCTUKH  TOIMYJISIIUN,
«IIpocTpaHcTBEHHass CTpyKTypa mnomyiasiuum», «Bo3pacTHble mnHpamMuabl
nonyysiun», «CKOpOCTh 3acelieHHs] TOBEPXHOCTH 3eMJIM  Pa3IMUYHBbIMU
opranuzmammn», «Moaens 3xkonorndeckort Humm Jx. M. XatunHconay.

O6opynoBaHue: repoapuu pacTeHUN, KOJJICKIIUHN YKUBOTHBIX.

JlabopaTtopHuasi pa6ora «IIpucnoco6yiennst ceMsiH paCTeHUI K pacCeICHUIOY.

Tema 9. IKo10rus cO00IECTB. IKOJOTHYECKUE CHCTEMBI.

CooOmectBa opranu3sMoB. buoneno3 u ero crtpykrypa. CBsi3u Mexay
OpraHu3Mamu B OMOLIEHO3E.

Okocucrema kak oTkpbiTas cucrema (A. JIx. Tencnu). DyHKIMOHATBHBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOIYIIEHTHI, KOHCYMEHTBI, PEIYIECHTHI.
Tpoduueckue ypoBHu. Tpoduueckue nenu u cetu. AOUMOTHUECKUE OJIOKU
skocucTeM. [louBbl M Wbl B ’KOcHcTeMaX. KpyroBopoT BeEIIECTB M IMOTOK
SHEPIrUU B SKOCHCTEME.

OcHOBHbIE MOKA3aTENHN YKOCUCTEMBI. buoMacca 1 nMpoAyKIus. IKOJIOTHYECKHE
MUpaMUIbl YUCEN, OMOMACCHI U SHEPTHUH.



Junamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. @uyxmyayuu.
HanpasieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKileccuu. [lepBuuHbIe U
BTOPUYHBIE CYKIIECCMM W WX NPUYUHBI. AHTPONOTEHHBIE BO3JCUCTBHS Ha
cykueccuu. Kimmakcnoe coobGmiectBo. buopasHooOpaszue u  mojHOTa
KpYTOBOPOTa BEIIECTB — OCHOBA YCTOMYHMBOCTH COOOLIECTB.

[IpupoaHbIe 3KOCHCTEMBL. JKOCUCHEMbl 03€D U peK. IKOCUCmeMbl MOpel U
OKeano8. Ixocucmemvl MYHOP, 1€CO8, CMenell, nyCmbitb.

AHTpOMOreHHbIE JKOCHCTEMBbl. ATrposkocuctema. ArporeHo3. Paznuuus
MEXIY aHTPOIOT€HHBIMU U MIPUPOTHBIMHU 3KOCHCTEMaMHU.

VYpOoskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opoackas
dnopa u dayna. CuHaHTpomm3aIus TOpPOACKOW ¢ayHbl. buonormdyeckoe u
X035IUCTBEHHOE 3HAYEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUI OPTraHU3MOB B
aKocucTeMax. Porb kackaonozo aghghexma u 61u006-30ugpuxamopos (Kioueswix
8U008) 8 hynKyuonHuposanuu sxocucmem. llepeHoc 3HEPrUn U BEIIECTB MEKTY
CMEXHBIMHA 3KOCUCTEMaMH. YCTOMYMBOCTH OPraHW3MOB, TMONYJALUA U
HKOCUCTEM B YCIIOBUSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmul 6030eticmaus 3a2pA3HeHUl PAZHbLIX MUNO08 HA CYOOPSAHU3MEHHOM,
OpP2AHUSMEHHOM,  NONYJIAYUOHHOM U  IKOCUCMEMHOM  VPOBHAX, OCHOBbI
9KON02UYECKO20 HOPMUPOBAHUS AHMPONO2EHH020 68030eucmaus. MeTo10I0rus
MOHHUTOPHUHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX YKOCUCTEM.

JlemoHcTpanuu

[Toptpert: A. JIx. Tencnu.

Tabauis! " CXEMBIL: «CtpykTypa OMoIICHO3aY, «JKocucTemMa
IAPOKOJIMCTBEHHOTO ecay, «JKocucrema XBOWHOTO ecay,

«DyHKIHMOHAIIBHBIE TPYIIBl OpPraHU3MOB B 3KocHucTeMe», «Kpyrosopor
BEIIECTB B JKocucteme», «llemn mnurTanus (macTOMIIHAS, HETPUTHASN)Y,
«IJKoJornyeckas nupamMuia 4ucen», «IKOJOTHYecKasl MUpaMuaa OMoMacch»,
«OKojoruyeckas nupamuaa sHeprum», «O0pazoBanue Oonotay, «llepBuunas
cykueccus», «BoccraHoBiieHre jeca mocie moxkapay, «KOCHCTEMa 03epay,
«ArponeHos», «KpyroBopor BemeCTB M NOTOK 3HEPrMM B arpoleHO3e»,
«IIpumepsl ypOoOIKOCHCTEM.

O6opynoBanue: repOapuu pacTeHHM, KOJUICKIIUY HACEKOMBIX, dydesa MTHUIl U
3Bepeil, repbapuu KyJIbTYPHBIX M JUKOPACTYUIUMX PACTEHHM, akBapuyM Kak
MOJEJIb 3KOCUCTEMBI.

IIpakTuyeckas padora «3ydenne u onucanre ypOo03KOCUCTEMBD».

JlabopaTopnasi padora «M3yueHue pasHOOOpa3usi MENKUX TMOYBEHHBIX
YJIEHUCTOHOTHUX B Pa3HbIX 3KOCUCTEMAX).



IKCKypeust «IKCKypcHsl B TUIWYHBIA OMOreorieHo3 (B ayOpaBy, Oepes3HsK,
€JIbHUK, HA CyXO/0JIbHBIA UM IOMMEHHBIN YT, 03€pO, OOJIO0TO)».

IKCKypeHusi «DKCKypcHUs B arpod’KocucTeMy (Ha TMoJIe WM B TEIUTUYHOE
XO03SHUCTBO)».

Tema 10. buocdepa — riiodanbHas 3xocucTeMa

buochepa — oOmennmanerapras o0omouka 3eMid, T/A€ CYIIECTBYET WIIH
cylllecTBOBasia >ku3Hb. Pa3Butue mnpencraBieHuid o Ouochepe B Tpyrmax O.
3tocca. Yuenue B. U. Bepnanckoro o ouochepe. Obnactu Ouocdepsl u e
coctaB. JKuBoe BeriecTBo 6nochepsl u ero PyHKIIUH.

3aKOHOMEPHOCTH cyIecTBoBaHusl O6uocdepsl. OcoOeHHOCTH Onocdepbl Kak
rI00aNbHONW  3KocHcTeMbl. J[uHamMuueckoe paBHOBecue B Oumocdepe.
KpyroBopoTbl BemecTB M OHMOr€OXMMHUYECKHE LHUKIBI (yriaepojaa, as3oTa).
PutmMugHOCTS siBIICHHI B Onocdepe.

3oHanbHOCTH OMochepsl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIU: TYHJIpPA,
XBOIHBIE Ji€Ca, CMEIIAHHBIE M I[IMPOKOJMCTBEHHBIEC Ji€ca, CTEIU, CaBaHHBI,
MyCTBIHU, TPOIHUYECKHE JIeca, BBICOKOrOpbs. KimmaT, pacTUTENbHBIN H
KUBOTHBIM MUpP OMOMOB CYIIIH.

CtpykTypa ¥ (QYHKIUS )KUBBIX CHCTEM, OIICHKA UX PECYpPCHOTO MOTEHI[HAJA U
onocdepHbIX PYHKIUIA.

JleMoHCTpauun

[Toptpetsl: B. . Bepnanackuid, 3. 3rocc.

Tabmuubr u cxembl: «l'eochepsr 3emmm», «KpyroBopor azora B Mmpupojie»,
«KpyroBopot yriepona B npupozae», «KpyroBopor Kuciaopoaa B IPUPOAE»,
«KpyroBopoT Bobl B mpupojie», «OCHOBHbIE OMOMBI cyiny, «Kinmarnueckue
rnosica 3eMmy, «Tynnapay, «Tatiray, «CMemanHbIN JIecy,
«IInpOKOIMCTBEHHBIN JIec», «Crenby, «CaBaHHay, «IlycThIHY,
«Tponmueckuui necy.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUM KUBOTHBIX.

Tema 11. YesnoBek u OKpy:xa0OLIaf cpeaa

OKOJIOTUYECKHE KPU3UChI M HX MPUYUHBL. Bo3neicTBue dyenoBeka Ha
ouocgepy. 3arpsizHeHHEe BO3AYIIHOM cpenpl. OxpaHa Bo3ayxa. 3arps3HEHHE
BoAHOW cpenbl. OXxpaHa BOJIHBIX pecypcoB. Paspymienne mnoussl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHune KimMara.

AHTpOIIOTEHHOE BO3JICMCTBUE HA PACTUTEIBHBIA WU KUBOTHBIM Mup. Oxpana
PaCTUTENIBHOTO U KUBOTHOTO MUpa. OCHOBHBIE MPHUHIUIBI OXPAaHbI MTPUPO/IBI.
Kpacaeie kuuru. Ocobo oxpansembie npuponanbie Tepputopun (OOIIT).
borannueckue cajpl U 300J10TUYECKUE MTAPKH.



OCHOBHBIE TPHUHIMIBI YCTONYMBOIO pPA3BUTHUSI YEJIOBEYECTBA W IPHUPOJIBIL.
PanmonansHOoe  TPUPOJONOIB30BAaHME M COXpPAaHEHHE  OWOJIOTUYECKOTO
pa3zHooOpa3us 3emun. OOHIME 3aKOHOMEPHOCTH TJIOOAJIBHBIX SKOJIOTMUECKHUX
Kpu3nucoB. (OCOOEHHOCTH COBPEMEHHOTO KpHU3UCa M €ro  BEpOSATHBIC
MOCJIEJICTBHUS.

Pa3BuTe METOOB MOHHMTOPUHIA PA3BUTHUS  ONACHBIX TEXHOTCHHBIX
npouecco. CucmemHvle ucciedosanusi nepexooa K pecypcocbepezaioujeii u
KOHKYPEeHMOCnocobnot  snepeemuke.  buonocuueckoe  paznoobpasue u
ouopecypcuvl. Hayuonanvnvle ungopmayuonuvie cucmemvl, odecneuugaroujue
oocmyn K uHgopmayuu no COCMOSHUIO OMOENbHbIX U008 U IKOCUCHEM.
Ochosbl  2KOpeabunumayuu  dKocucmem U  cnocobos  b6opbOLl ¢
ouonogpexcoeHuamuy. PekoHcmpyKyus MOPCKUX U HA3EMHbIX IKOCUCTEM.
JlemoHcTpanuu

Tabnuibl U cxeMbl: «3arpsi3HeHrne atMochepby, «3arps3HeHre THIAPOCPEPH»,
«3arpsi3HeHue nouBbl», «llapHukoBblii  3ddexr», «Ocobo oxpaHsembie
MPUPOJHBIE TEPPUTOPUNY, «MOIETN YIIPABISIEMOTIO MUPAY.

Oo6opyznoBanue: (potorpadguu oxpaHsieMbIX pacTeHUl U KUBOTHbIX KpacHoii
kHuru Poccuiickoit @enepannu, KpacHoi KHUTH pernoHa.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 11O
BNOJIOTN HA YPOBHE CPEJHEI'O OBLHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

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

B cTpykType NTHYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPAMMBI TT0 OMOJIOTHHU
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
IPaXKIAHCKON UJIEHTHYHOCTH — TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIbHOCTH
U CaMOOINpEACNICHUI0, Haluuyue momusayuu K OOy4EHUIO  OHMOJIOTHH,
yeneHanpasienHoe pazeumue BHYTPEHHUX YOEXKICHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCSl PYKOBOJCTBOBATHCS B CBOEH
JEATEIIBHOCTH 1[I€HHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTUYECKOTO  00pa3oOBaHUs, Haauyue  NpagoCO3HAHUS  DKOJIOTHUUECKOU
KYJBTYPbI, CHOCOOHOCMU CMA8UmMb eI U CTPOUTH KU3HEHHBIE TUTaHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUS MPOTPAMMBbI 110 OMOJIOTUU JOCTUTAIOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAAULUOHHBIMUA POCCUICKHUMU COLMOKYJIBTYPHBIMU, UICTOPUYECKUMH U TyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMU, MPUHATHIMU B OOIIECTBE IMpaBUJIaMU U HOpPMaMHu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIlecCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUsSA, PAa3BUTHUS BHYTPEHHEH TMO3UIMU JIMYHOCTH, MATPUOTU3MA U
YBaXKEHUS K 3aKOHY U IMPABOIOPSAIKY, YEIOBEKY TPyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir ®Denepaiuu, npupoae u
OKpYXKarolIEn cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJDKHBI OTPa)kaTh TOTOBHOCTh U CITIOCOOHOCTH OOYYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEXKIEHHH, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEILHOCTA B MPOILIECCE peav3alliid OCHOBHBIX HaIpPaBIICHUI
BOCIIUTATEBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOro BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3UIIMKM 00YYaIOIIEeTroCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO YWJICHA POCCUICKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAESATEIBHOCTU TIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBLHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

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

YMEHUE yYUTHIBATH B CBOMX JECUCTBHSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMO/ICUCTBUS JIIOJICH C Pa3HBIMU YOCKICHUAMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHUEM,;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 33a7a4, YBAKUTEIHbHOTO
OTHOILIEHHSI K MHEHHUIO OIIMOHEHTOB IMpPU OOCYXJIEHUM CIOPHBIX BOIPOCOB
OMOJOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TyMaHUTApHOM U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXKEHHS K CBOEMY HApOJay, YYBCTBa OTBETCTBEHHOCTH IEpe]l
PonuHoM, ropmoctm 3a CBOM Kpad, CBOKO PoauHy, CBOM S3BIK U KYJIBTYpY,
MPOIIUIOE U HACTOSAIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACHEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTUXEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuUTHE OWOJOTWH, TOHUMAaHUs 3HA4YCHHS OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIeCTBa;

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

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE IYXOBHBIX LIEHHOCTEW POCCUNCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYACH HA MOPATIHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O0 TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUHM C
TpaauuusMHu HaposoB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ACTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUS )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;



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

S) ¢usnyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbl 310POBbS U
IMOLMOHAJIBHOIO 0J1ar0NOy YU :

NOHMMaHHWE U pealu3alus 370pOBOro M 0e30macHoro odpasza KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOanmaHCHUpPOBAaHHBIA PEXUM 3aHATHH W OTAbIXa, peryispHas Qunueckas
aAKTUBHOCTb), OEpEKHOT0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

IIOHUMAHUE LEHHOCTH MPAaBWI HHIWBHAYAJIbHOTO M  KOJUIEKTMBHOIO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE TOCJIEACTBUNA W HEMPUATUS BPEIHBIX MPUBBIYCK (YHOTpEOICHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K aKTHUBHOM JESITEIIBHOCTU TEXHOJOTHYECKOH M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATh U CAMOCTOSITEIIHHO
BBIIIOJIHATH TAKYIO JIESTEIBHOCTB;

UHTEpEC K pa3inyHbIM cdepaM MpodhecCHoHATbHON JEesATENbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TIJIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHMIO M CaMOOOpPa30BaHMIO HA
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCIIUTAHMSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJAE KaK HCTOYHHKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CyIleCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOPETEHUE OIbITa
IUIAHUPOBAHMS TIOCTYNIKOB M OLIEHKM MX BO3MOXHBIX ITOCJIEICTBUMA IS
OKPYKaIOIIEN CPEIbI;

OCO3HAaHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOJeM M IMyTed HuX
pEelIeHHS;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TpPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHHsS TpU PELICHUH TNPpoOJeM, CBSI3aHHBIX C palMOHAJIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJCHHBIX HA COXpPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);

AKTUBHOE  HEINPUATHE JCUCTBUM, NPUHOCAIIMX BpPEH  OKPYXKaAKOUIEH
IPUPOJIHON cpezie, YMEHHE MNPOTHO3UPOBATh HEOIATONPHUSATHBIE SKOJIOTHUYECKHE
MOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUIN U MPEIOTBPAIATH UX;



HaJIMYue Pa3BUTOr0 SKOJIOTUYECKOTO MBIIIJIEHUS], IKOJIOTUUYECKOM KYJIbTYPHI,
ombITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHON M COLMAIBHOMN
MPaKTUKE, TOTOBHOCTH K Y4aCTHUIO B IPAKTUYECKOMN JIEATETbHOCTH IKOJIOTUYECKON
HaIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOM IMPAKTUKH, OCHOBAHHOIO Ha JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILICHCTBOBAHUE SI3BIKOBOW M YHUTATENBCKOM KYJIBTYpbl KakK CpelCcTBa
B3aMMO/ICHCTBUSI MEXKTY JIIOJbMH U MIO3HAHUSI MUDA;

MOHUMAaHUE CHenupuKkun OWOJOTUM KaK HAyKd, OCO3HaHWUA e poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YeIOBEKa U
oOllecTBa, B TO3HAHWK MPHUPOJHBIX 3aKOHOMEPHOCTEM W PEIICHUH MpoOemM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAYMMOCTH OWUOJOTUM JJIi COBPEMEHHOW IHBWJIM3ALINU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJI0BEYECTBA, MOMCKA MyTEeH BHIXOJIa U3 TII00ATBHBIX SKOJOTHUECKUX MPOOIeM U
oOecrieueHusi mepexoja K  yCTOMUMBOMY  Pa3BUTHIO,  PalMOHAJIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYypcOB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydarommxcs, GopMHpPyeMOit
IPU U3y4YCHUU OMOJIOTHH,

MMOHMMAHHUE CYIIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH WCIOJL30BaTh MOJIydaeMble 3HaHWS [JI aHajdu3a U
OOBSICHEHUS SIBJICHUIN OKPYXKAIOIIETO MUPa U MPOUCXOJAIIUX B HEM HU3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIC 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIUXCS JAHHBIX C LIEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0JIeM B peabHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE IIEHHOCTH HAY4YHOW JESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO U UCCIIEA0BATENbCKYIO AESITEIbHOCTh NHIUBUAYAIBHO U B TPYIIIE;

TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHUW MO OWOJIOTHU B
COOTBETCTBHHM C KM3HEHHBIMH MOTPEOHOCTSIMH.



METANIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHbIE Pe3yabTaThl OCBOCHHS Y4eOHOTO mpenmeTa «buosorus»
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXIPEIMETHBIC) OOIeHayYHbIC MOHATHUS, OTpaKarollye
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CHUCTEeMa, Hay4HbIA (pakT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
HcclieJOBaHUE,  HAOJIOJICHWE,  M3MEpPEHHME, OKCIEPUMEHT W  JApYyrue);
YHUBEpCAIbHBIC Yy4YeOHBIC HeWCTBHS (TO3HABATENbHBIE, KOMMYHUKATUBHBIC,

PETYJISTUBHBIE), 00ecIeynBaroIIne (dbopmHpoBaHue (GyHKIIMOHATBHON
IPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYYarolUXCS; CIIOCOOHOCTH
oOyuaromxcs UCIIOJIb30BAaTh OCBOCHHBIE MEXIUCLUIUIMHAPHBIE,

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

B pesynbrare wu3ydyeHus OHOJIOTMM Ha YpPOBHE CPEIHEr0 OOIIEro
oOpasoBaHust y oOyuwatouierocss OyayT cQOpMUpPOBaHbl I03HABATEJIbHBIC
YHHUBEpCaJbHble yueOHbIE JEMCTBYSI, KOMMYHUKAaTUBHbIE YHUBEPCAIbHBIE yUeOHbIE
NEHCTBUS, pPEryJISTUBHBIC YHUBEpCAlbHbIE Y4YeOHbIE JIEHCTBUS, COBMECTHAas
NEeSATEIbHOCTbD.

MertanpenMeTHbIE PE3yJIbTaThl OCBOCHHSI IMPOTPAMMBI CPEIHEro OOIIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAIbHBIMH y4eOHBIMU MO3HABATEJIbLHBIMH
AEeCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUS:

CaMOCTOATENBbHO  (QOPMYyJIHpPOBAaTH W aKTyallU3UpOBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHWHM 3HAHUW NPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CpPaBHEHUS, KiiacCu(UKaluK, 0000IIECHUS ), PACKPBIBATH CMBICI
OMOJIOTMYECKUX MOHATUM (BBIAENATh UX XapaKTEpHbIE NMPU3HAKU, YCTAHABIIMBAThH
CBSI3U C IPyTUMH MOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAKTOB U SBJICHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHYECKHE pPACCYXICHUS (MHIYKTUBHBIE, JEAYKTUBHBIE, IIO
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYMS] B PaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BBIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtBa Ui IPEACTaBIICHUS
CYILLECTBEHHBIX CBSI3€i M OTHOLIEHUH B M3y4aeMbIX OMOJOTMYECKUX OOBEKTaX, a



TAaK)K€  MPOTUBOPEUYM  pa3sHOro  pojAa, BBIIBICHHBIX B Pa3jM4HBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3palaTheiBaTh IUIaH PEIICHHUS MPOOJIEMBbI C YYETOM aHaIu3a UMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCII€ IPU CO3/IaHUU YYEOHBIX U COLUATBHBIX IIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIBISITh IIPUYMHHO-CJICACTBEHHBIE CBS3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX IOCTOBEPHOCTh, MPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTHh 3HAHUS B MO3HABATEIbHYI0 M NPAKTUYECKYIO 00J1acTh
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTE), aHaIU3upOoBaAThH



nH()OPMAIHIO PA3TUYHBIX BUIOB U ()OPM TPEICTABICHUS, KPUTUYECKH OIICHUBAThH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONB30BaTh HAYYHBIM S3BIK B KayecTBE CpeACTBa MNpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  paclo3HAaBaHWS W 3aIWUTHl  WH)OpMaIuy,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXJaeMoil TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU PopMme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpU pelIeHUU OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LEIM  COBMECTHOM  JAEATEIbHOCTH, OpPraHU30BbIBATH W
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

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

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M MOCTYINKAaxX IO OTHOLICHHIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIaH  pPELICHHS NpoOJiieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1aBaThb OLIEHKY HOBBIM CUTYyalldsIM, BHOCUTb KOPPEKTUBBI B NIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIIEKCUH AJIsi OLEHKU CUTYyalluH, BbIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMAaTh MOTHMBBI M apPryMEHTBl JPYTMX NPU AHAIU3E pPE3YJIbTAaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

ITPEAMETHBIE PE3YJ/IBTATDBI

[IpenMeTHbIE pe3yabTAaThl OCBOCHUSI COJEpXKaHUS y4eOHOro mpeameTa
«buonorus» Ha yrayOJAEHHOM ypOBHE OpPUEHTHPOBAaHBI Ha obOecreueHue
npobuapHOro  oOyueHus  oOydaronuxcss — Owonmormu. OHH  BKJIIOYAIOT:
cnenuuyeckue s OMOJIOTMHM HayYHBIC 3HAHUS, YMEHUS U CIIOCOOBI ACHCTBUH 11O
OCBOCHHIO, UHTEPIIPETALMU U MPEeOOPa30BAHUIO 3HAHUM, BUJBI JIESITEIHLHOCTH IO
MOJTYYEHHUIO HOBBIX 3HAHUW W UX MPUMEHEHUIO B PA3JIMYHBIX YUYEOHBIX, a TAKXKE B
pealbHBIX XWU3HEHHBIX cuTyauusx. [IpenmeTHbie pe3yiabTaThl MPEICTABICHBI IO
rojiaM U3y4eHusl.

[IpeameTHble pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» B 10
Kjlacce JOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJIM OUOJIOTUU B CHUCTEME
€CTECTBEHHBIX HayK, B ()OPMHUPOBAHWU €CTECTBEHHO-HAyYHOU KapTUHBI MHUpa, B
MO3HAHWM  3aKOHOB TPHUPOABI U  pEHIeHMH TpoOJieM  palMroOHAIBLHOTO
MPUPOJIOTIOIB30BaHUS, O BKJIAJE POCCUICKUX M 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OnoIorNy;

BJIAJCHUE CHUCTEMOM OHOJIOTMYECKUX 3HAHUW, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAONIMe OHOJIOTHYECKUE TEPMHUHBI U TOHATUSA (KU3Hb, KIIETKA,
OpraHu3M, MeTaboJIM3M, TOMEOCTa3, CaMOPETYISIUs, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYMUBOCTh, POCT U Pa3BUTHUE), OUOJIOTUYECKUE TEOPUU
(xnetounas Teopus T. llIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHas Teopusl
HaciencrBeHHoctu T. Moprana), yuyenuss (H. W. BaBumioBa — o 1neHTpax
MHOTOOOpa3usi W  TMPOUCXOXKICHUS  KYJbTYpPHBIX  pacTeHWi),  3aKOHBI
(emnHOOOpa3wsi MMOTOMKOB TIEPBOTO TMOKOJICHUS, PACIICIICHUS, YUCTOTHI TaMeT,
HE3aBUCUMOTO HacienoBanus [. MeHzaenss, TOMOJIOTUYECKUX PSAIOB B
HACJIEICTBEHHOM U3MEHYMBOCTH H. n. Basunosa), IIPUHILIATIBL
(KOMILIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJIaMH HAy4YHOTO MO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCIEJOBAHUSIX JKUBBIX OOBEKTOB (OMHCaHUE, HU3MEPEHUE,
HaOJII0/IeHNE, SKCIIEPUMEHT);



YMEHHE BBLICIATH CYIIECTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
HYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuit, rpuOOB, pacTEHUH, JKUBOTHBIX U Y€JIOBEKa, CTPOCHUS OPraHOB M CUCTEM
OpPraHOB pAaCTEHUl, JXUBOTHBIX, YEJOBEKAa, IPOLECCOB KU3HEAEATEIbHOCTH,
IPOTEKAIOIIMX B OpraHU3Max PACTEHUH, KUBOTHBIX U YEJIOBEKAa, OMOIOIMUECKHUX
IPOIIECCOB: 0OMEHA BelIeCTB (MeTaboIM3M), MPEBPAICHUSI YHEPTUU, OpOKEHUS,
aBTOTPO(PHOTO U reTepoTPOPHOrO TUIOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3A,
MUTO3a, M€H03a, raMeTorenes3a, SMOpUOTreHe3a, MOCTIMOPHOHAIBHOIO Pa3BUTHS,
pPa3MHOXKEHHUS,  HMHJIMBUIYaJBbHOTO  Pa3BUTUS  OpraHu3Ma  (OHTOreHe3a),
B3aMMOJEICTBYSI T€HOB, FETEPO3UCA, UCKYCCTBEHHOTO 0TOODA;

YMEHHE YCTaHABIMBATh B3aMMOCBSI3U MEXAY OPraHOMJAMHU KIETKH M HUX
(GYHKIUSAMHU, CTPOCHHMEM KJIETOK pa3HBIX TKaHEH M WX (QYHKIUAMH, MEXITY
OpraHaMd U CHCTEMaMU OpraHOB Yy pPAacTEHMM, >KMBOTHBIX M 4YEJIOBEKa U UX
(GYHKIUSAMU, MEXAY CHCTEMaMH OPraHoB UM HMX (QYHKIHUSIMH, MEXIy >STanamu
oOMeHa BEIIECTB, dTallaMU KJIETOYHOTO IMKJIA ¥ )KU3HEHHBIX IIUKJIOB OPTaHU3MOB,
TanamMu 3MOpPUOHAIBHOIO PAa3BUTHs, T€HOTHUIOM U (EHOTHIOM, (DEHOTHUIIOM H
(dbakTopamu cpenbl OOUTaHUS;

YMEHHE BBISABIATH OTIMUYMUTEIbHbIE MPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE
pacTeHM, )KUBOTHBIX U YEJIOBEKa;

YMEHHE HCIOJIB30BaTh COOTBETCTBYIOIINE AapTyMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JIJIsl TOKA3aTENbCTBA POACTBA OPraHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

yYMEHHE peniaTb OMOJIOTUYECKUE 33]Ja4H, BBISBISATH NPUUMHHO-CIICICTBEHHbIE
CBSI3U MEXAY UCCIIEyeMbIMU OMOJIOrMYECKUMH MTPOLIECCaMU U SIBICHUSMH, JeNIaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJbTaTOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHBIM 1 J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUraTh THUIOTE3bl, MPOBEPATh MX OSKCIEPUMEHTAIbHBIMU
cpencTBamMu, (GOpMyIUpys Ledb HCCIEIOBAHMS, aHAJU3UPOBATH IOJYYCHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIOruw,
HKOJIOTUM U MEIUIIMHE, NMPOBOJUMON Ha 0a3e HIKOJIbHBIX HAay4YHBIX OOIIECTB, U
nyOJIMYHO  TPEJICTaBIATh  MOJYYEHHBbIE  pe3ylbTaThl Ha  yYEHUYECKHX
KOH(epeHusX;

YMEHHE OIICHWBATh JTHUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCIICIOBAaHUI B
obmactu  Ouosormd ¥ MeAMIMHBI  (KJIOHMPOBaHHME,  HMCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HANpPaBIEHHOE M3MEHEHHWE T€HOMa U CO3/JaHHE TPAHCTCHHBIX
OpTraHU3MOB);



YMEHHE OCYIIECTBISITh OCO3HAHHBIM BBHIOOp Oyayliei mnpodeccruoHaIbHON
JEATETLHOCTH B 00JacTH OWOJIOTHU, MEAWIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO03S1CTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YIrAyOasTh MO3HABATEIbHBIN
WHTEpEC, HAIIPaBJICHHBIM HA OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEH Mpodeccuu u
MPOJOJDKEHNE  OMOJOTMYECKOro oOpa3oBaHMs B OpraHU3alMsIX  CPEIHETro
po(eCCHOHATEHOTO U BHICIIETO 00Opa30BaHUAI.

[IpenMeTHbIe pe3ynbTaThl OCBOeHUs1 yueOHoro mpeamera «buonorus» B 11
Klacce NOJIKHBI OTPaKAaTh:

chOpMHPOBAHHOCTh 3HAHUW O MECT€ U pOJM OUOJOTUU B CHCTEME
€CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBI MHpa, B IMO3HAHWHM 3aKOHOB TPHUPOABI M PEHICHUH SKOJOTHYECKUX
npoOJieM 4YelnoBeYeCTBa, a TaKkKe B PEIICHHH BOMPOCOB PAMOHAIBHOTO
PUPOOTIOIH30BaHUs, U B (POPMUPOBAHUM IIEHHOCTHOTO OTHOIICHUS K MPUPOJIE,
OOIIECTBY, YEJIOBEKY, O BKJIAJE POCCHUICKUX M 3apyOekKHBIX yUEHBIX-OMOJIOrOB B
pa3BUTHE OUOJIOTHUH;

YMEHUE BIAJETh CUCTEMOM OHMOJOTMYECKHX 3HAHUW, KOTOpas BKIIOYAET
ONpEJENCHUs] M IOHUMAHWE CYIIHOCTH OCHOBOIOJIATAIOMIUX OHUOJIOTHYECKUX
TEPMUHOB M TOHATHHN (B, dKOcucTeMa, Ouocdepa), OMOJIOTHYECKHUE TEOPUU
(aBomronionHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CeBepiioBa — 0 myTsx U HampasieHusx 3Boitouuu, B.M. Bepuaackoro — o
ounocepe), 3akoHbl (reHerrnueckoro paBHoBecus k. Xapau u B. BaitnOepra,
3apoabiieBoro cxojacrea K. M. bopa), npaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHpaMUJIbl DHEpPruM), rumnoressl (rumoresa «mupa PHK» V.
['un6epra);

YMEHHE  BJaJeTh  OCHOBHBIMH  METOJAAMH  HAyYHOTO  TO3HAHWS,
UCTIONb3YEMBIMU B OMOJIOTHYECKUX MCCIIETOBAHUSIX KUBBIX 00BEKTOB U DKOCHCTEM
(omucanue, M3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCOO0aMH BBISIBICHUS U
OIICHKH aHTPOIIOT€HHBIX U3MEHEHUI B IPUPO/IE;

YMEHUE BBIICHATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHMOTE€OLEHO30B,
PKOCUCTEM U Ouochepbl, CTaOUIU3UPYIONIETO, JBHXKYILIETO U Pa3pbIBAOLIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOrO u CUMITaTPUYECKOTO
BUI000pA30BaHUs, BIUSHUS ABMKYIUX CHJI SBOJIONMU HA T€HO(POH]I TOMYJISIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K Ccpejie OOWTaHMs, YepeOBaHUS HAIPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEUIECTB M MOTOKA SHEPTUU B SKOCHCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBA3M MEXAY TMpOIECCAaMU HBOJIIOIUH,
JBIDKYIIMMH CHJIAaMUA aHTPOTIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBJISTH  OTJIMYWTEIbHBIE  TPHU3HAKH  KUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejlie OOMTaHWs, aOMOTUYECKUX U OMOTHYECKUX



KOMIIOHGHTOB ~ JKOCHCTEM, B3aWMOCBSI3€M OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOTEHHBIX U3MEHEHUN B SKOCUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONINE apPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO M CHUMBOJIMKY JIJIsl JOKAa3aTeIbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3U OPraHU3MOB U CpeJlbl OOUTAHUSI, €AMHCTBA
YEeJIOBEUECKMX pac, HEOOXOIMMOCTH COXPAHCHHS MHOT000pa3us BHUIOB U
HKOCUCTEM KaK YCIIOBHS COCYIIECTBOBAHMSI IIPUPOIBI M USTIOBEUYECTRA;

yMEHHUE peliaTh OMOJIOTUYECKUE 3a]a4H, BBISIBIISITH IPUUUHHO-CIIEICTBEHHbBIC
CBSI3U MEXKJy UCCIIEAYEMbIMU OMOJOTUYECKUMH MPOIIECCAMU U SIBIICHUSMH, JIE1aTh
BBIBOJIbI M IPOTHO3bI HA OCHOBAHUU TIOJYUYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M IPAaKTUYECKHUE PpadOThI, COOIHOATH
npaBuia mpu paboTe ¢ ydeOHBIM U Ta00paTOPHBIM 000PYAOBaHHUEM;

YMEHUE BBIJIBUTATh THUIIOTE3bI, TMPOBEPSITh HUX OSKCIEPUMEHTAILHBIMU
cpencrBamu, GOpMyIHpYs I1elb HCCIEIOBAaHUS, aHAJTU3UPOBATH IOIYUYCHHBIC
PE3yNBTATHI U ICNIaTh BEIBOJBL;

YMEHHUE Yy4YacTBOBaTh B y4e€OHO-HMCCIIEIOBATEIILCKOM paboTe Mo OMoJIoruw,
OKOJIOTUU W MEIWIIMHE, NMPOBOJAUMON Ha 0a3e IIKOJBHBIX HAyYHBIX OOIIECTB, W
nyONUYHO  TPEACTaBIATH  TOJYYCHHBbIE  pe3yJbTaThl Ha  YYEHHYECKHUX
KOH(DepeHIusX;

YMEHHUE OIEHWBATh THIOTE3bI M TEOPUH O TIPOUCXOXKICHNHN JKU3HU, YEIOBEKA
¥ YEIIOBEYECKUX pac, O MPUYMHAX, MOCICACTBUAX M CIOCcO0ax MpeAoTBpalICHUS
ri100aapHbIX M3MEHEHUH B Ouocdepe;

YMEHUE OCYIIECTBIATh OCO3HAHHBIA BBHIOOp Oyaymiedl mpodecCHoHaTbHON
NESATEILHOCTH B 00JIaCTH OMOJIOTUH, SKOJIOTHUHU, TPUPOIOTIONH30BAHMS, MEAUIINHBI,
OMOTEXHOJIOTHH, TICHXOJIOTUH, BETEPUHAPHH, CEIHCKOTO XO3SHCTBA, MHUIICBOM
MIPOMBITIUICHHOCTH, YTIYyOJIATh TI03HABATEIbHBI WHTEpPEC, HAIMpaBJICHHBIM Ha
OCO3HAHHBIA  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOAOHKCHHE
OMOJOTHYECKOTO 00pa30BaHUs B OPTaHU3AIUSAX CPEAHETO MPO(PECCHOHATBHOTO U
BBICIIIETO 00Opa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/iesioB U TeM (nudpossbie)
Ne n/m Kontpoabnbie | IpakTuueckue
NpOrpamMmbl Bcero o0pa3oBaTejIbHbIE
padoThI padoThI pecypenI
1 buonorus xak Hayka
2 JKuBble cucTeMBbl U UX U3Y4YCHUE
3 buonorus kinetku 2 0.5
4 XuMUYecKasi OpraHu3aIusl KICTKH 10
5) Crpoenne U QyHKIUH KICTKH 8 2
6 OOMeH BeleCcTB U NMPEeBpallleHUE SJHEPTUU B 9 1
KIIETKE
; Hacnencreennas ungopmanus u 9 05
peanuzanus e€ B KIETKe
JKW3HEHHBIN [IUKIT KIETKH 6 1
9 CrpoeHure U QyHKIIMH OpraHU3MOB 17 1.5
10 Pa3mHOXkeHMe U pa3BUTHE OPraHU3MOB 8 1.5
11 ['eneTrka — HayKa O HACJIEICTBEHHOCTH U ) 05
W3MEHUYHUBOCTH OPTraHU3MOB
12 3aKOHOMEPHOCTH HACIIEAICTBEHHOCTH 10 1
13 3aKOHOMEPHOCTH U3MEHYUBOCTH 6
14 I'eHeTnka yenoBeka 3 0.5
15 Cenekiusi OpraHU3MOB 4 1
16 buorexHonorust u cuHTeTUYECKAsk OHOJIOTHUS 4
17 PezepBHOE Bpemst 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Kourpoububie = IIpakTuyeckue
n/n NPOrpaMmblI Bcero o0pa3oBaTejbHbIe
padoThI padoTshI
pecypcsbl
1 3apox/IeHUE U Pa3BUTHE SBOIOIMOHHBIX 4
npeCcTaBiIeHUu B ONOJIOTHH
2 Mukpo3BOIIOLHS U €€ PE3YIbTATHI 14 2
3 Makpo3BOTIOIHUS U €€ Pe3yabTaThl 6
[IpoucxoxaeHne u pa3BUTHE KU3HA HA
4 p p 15 1.5
3emuie
[IpoucxoxneHue yemoBeka —
5 P 10 1
aHTPOIIOTeHe3
DKoJorus — Hayka o
5 B3aMMOOTHOUIICHHUSAX OPTaHU3MOB U 3 05
Ha/IOpPraHU3MEHHBIX CUCTEM C '
OKpY>Karollen cpenon
OpraHu3msl 1 cpesja 0OUTaHUs 1.5
DKOJIOTUS BUJIOB U TOIYJISUN 0.5
DKoJI0rHs co00IIeCTB. DKOJIOTHYECKHE
9 12 0.5
CHCTEMBI
10 Buocdepa — rimobanbHast skocucTemMa
11 UYenoBek U OKpyskarolas cpeaa
12 PesepsHOe Bpems
OBUIEE KOJIMYECTBO YACOB I1O
- 102 0 7.5

[NPOT'PAMME




HOYPOYHOE INIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IpakTuyeckue
padoThI

Jara
H3Y4YeHH S

JJIeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchl

buonorus kak KoMIjaeKcHas HayKa U Kak
4aCcTb COBPEMCHHOI'O O6IJ.[CCTBa

JKuBbIe CHCTEMBI U UX CBOMCTBA

ypOBHeBaﬂ OopraHu3anus )XUBbIX CUCTCM

I/ICTOpI/IH OTKPBITHUA U U3YUCHUS KIICTKH.
Knerounas TCOPpHA

Meroasl MOJIEKYIIIPHON U KJIETOYHON
o6uosoruu. [IpakTnueckas padora
«V3ydyeHue MeTo/10B KJIETOYHOH OMOJIOTHH
(xpomarorpadusi, snexrpodopes,
muddepeHnranbHoe EHTPUYTUpOBaHUE,
[I1IP)»

0.5

XUMHUYECKUNA COCTAB KIIETKHA

MI/IHepaJ'H)HBIe BEUICCTBA KJICTKHU, UX
Ouosoruyeckas poib

Opranudeckue BeIecTBa KJIETKH — OEIKU.

JlabopaTtopHas pabota «OO0Hapyx)eHne
OCJIKOB C MIOMOIIHI0 KAa4€CTBEHHBIX
peaKuuii»

0.5

CgoiicTBa, knaccudukamys 1 GyHKIIANA
OeNKoB




OpFaHI/I‘ICCKI/IC B€IICCTBA KJICTKHU —

10
YIJI€BOABI

1 Opranuyeckue BellecTBa KIETKH —

TN B
Hyxkneunossie kucnorsl. JJHK u PHK.

12 JIaGoparopHas pabota «MccnenoBanue 05
HYKJIEMHOBBIX KHUCJIOT, BBIJICJICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOBY

13 Crpoenne u pynkiun ATD. Ipyrue
nykneosunrpudocdarsr (HTD)

14 CexBenuponanue JIHK. Meroabt
F€HOMUKH, TPAHCKPUIITOMUKH, IPOTEOMUKHU

15 MeTo1bl CTPYKTYpHOI OHONIOTHH

16 Tune! knerok. [Ipokapuornyeckas KieTka
CrtpoeHue 3yKapuOTHIECKON KIIETKH.

17 [IpakTnueckas padora «3y4yeHue cBONCTB 0.5
KJIETOYHOW MEMOpPaHbI»

18 [ToBepXHOCTHBIN anmnapar KIeTKH
OnHoMeMOpaHHbIE OPraHOU bl KJIETKH.

19 [IpakTuueckas pabora «M13yuyenue 05
JBYDKEHUS LIUTOIIa3Mbl B PACTUTENIBHBIX
KJIETKax»

[TosryaBTOHOMHBIE OpraHOUBI KIETKU:

20 MUTOXOHAPHUH, TuTacTH bl JlabopaTtopHas 05
pabota «/ccienoBanue miaa3Moian3a u '
JETIa3MOJIN3a B PACTUTENBHBIX KJIETKAX)

21 HememOpanHbIe OpraHOUIbl KIETKH

22 Crpoenuie u GyHKIUH sIpa




23

CpaBHHTENBbHAS XapaKTEPUCTUKA KIIETOK
aykapuort. JlabopaTopHas pabora
«M3ydenue cTpoeHHs KJIETOK Pa3IMIHbBIX
OpPTaHU3MOBY

0.5

24

AccuMUIISILIMA U IUCCUMMIIALMS — JIBE
CTOpOHBI MeTabonu3Ma. Turmbl oOMeHa
BemiectB. JlJaboparopuas pabora
«M3ydeHne KaTaIuTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha IpUMepe aMHIIa3bl WK
KaTaJia3bl)»

25

@epMEHTaTUBHBIN XapaKTep peakui
KJIETOYHOT0 MeTabosin3ma. JlabopaTopHas
pabota «M3yyeHue pepMEeHTaTUBHOTO
pacuieIUIeHHs IIEPOKCHUIA BOAOPOAA B
PaCTUTENBHBIX U KUBOTHBIX KIIETKAX)

0.5

26

benku-akTuBaTOpHI M OEIKU-UHTHOUTOPHI

27

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

28

dorocunTe’

29

Xemocunres. JlaboparopHas pabota
«CpaBHeHue nporeccoB GpoTocuHTE3a U
XEMOCHHTE32»

0.5

30

AHa’poOHbBIe OpraHu3Mbl. Buasl OpokeHusl.
JlabopaTtopHas pabota «CpaBHEHHE
MIPOLIECCOB OPOKEHUS U TBIXaHUS»

31

AspoOHBIE OpraHU3MBI. JTaIlbl
SHEPTEeTUUYECKOr0 OOMEeHa

32

DHeprusi MEMOPaHHOTO TPaTUCHTA
npotoHoB. CuHTe3 ATD: paboTa




npoToHHONH AT®d-cuHTa3bI

33 Peakiiuyu MaTpu4HOTO CHHTE3a
34 Tpanckpunius — MatpudHbiid cuate3 PHK
35 Tpaucsiiust u €€ dTarnbl
36 KoaupoBanue amuaOKHCTIOT. PoItb
prubocoM B OMocuHTE3€e OenKa
37 Opranu3zaiys reHoMa y IpokapuoT u
3YKapHOT
38 ModekyssipHbIe MEXaHU3MbI SKCIIPECCUU
T'CHOB Y 3YKapHOT
Bupycsl — BHeKJIeTOYHBIE (POPMBI JKU3HU U
39 obOnuraTHbIC Mapa3uThl. [IpakTudeckas 0.5
pabota «CoziaHue MOJeNH BUPYyCa»
40 BupycHrbie 3a0601eBaHMs YeI0BEKa,
KUBOTHBIX, PACTEHUN
41 Hanorexnomoruu B 6M0IOrUu ¥ MEAUIIMHE
42 JKU3HEHHBIN UK KIETKH
43 Matpuunsiii cuntes JJHK
Xpomocomsl. JlabopaTopHas pabora
44 «M3yueHne XpoMOCOM Ha rOTOBBIX 0.5
MHUKpOTIperiapaTax
45 Jlenenue KIETKH — MUTO3
Tuns! kneTok. KapuokuHes u IUTOKKUHES.
46 Jlaboparopnas padora «HaGmronenue 05
MHUTO3a B KJIETKaX KOHYHKA KOpeIIKa JiyKa
(Ha TOTOBBIX MUKpOITpENapaTax)»
47 Perynsmus >kKM3HEHHOTO ITUKIIA KIIETOK




48

Opranu3M Kak euHOE 11e10€

Txanu pactenuii. JlaboparopHas padora

49 - - 0.5
«M3ydenue TkaHeH pacTeHUI
TkaHu KUBOTHBIX U YEITOBEKA.

50 JlaGopaTopHas paborta «/3ydeHue TkaHeu 0.5
KHUBOTHBIX)»
Opransbl. Cuctemsl opraHoB. JlaboparopHas

51 pabota «/3ydyeHne opraHoB IBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBrOKeHHE OpraHu3MOB

54 [Iuranue opraHu3MoB

55 ITuTaHye NO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cucTeMa 4eloBeKa

56 JlpIxaHue OpraHu3MoB

57 JIbIXaHue MO3BOHOYHBIX JKUBOTHBIX U
9eIoBeKa

58 Tpancnopt BemecTB y OpraHu3MoB

59 KpoBeHocHas cuctemMa o3BOHOYHBIX
KUBOTHBIX U YEIOBEKa

60 Brinenenue y opranu3zMoB

61 3amura y OpraHu3MoB

62 NMMyHHas cucTeMa 4enoBeKa

63 PaznpaxuMocTb U perymnsuus y
OpPraHu3MOB

64 ['ymopanbHast peryasiius 1 SHI0KpUHHAs

CHUCTEMA )KUBOTHBIX U YCJIOBCKA




65

@DopMbl pa3MHOKEHUSI OPIraHU3MOB

66

ITonoBsoe Pa3SMHOXKCHHUEC

67

Meiios

68

I'ameTorenes. O6pa3oBaHue U pa3BUTHE
HOJIOBBIX KJeTOK. JlabopaTopHast paborta
«/3y4eHne cTpOCHHS TTOJIOBBIX KIETOK Ha
TOTOBBIX MHUKpPOIIpEnaparax»

0.5

69

I/IHI[I/IBI/II[yaJ'IBHOG Pa3BUTHEC OPIraHU3MOB —
OHTOI'CHEC3

70

3akJiajika OpraHoB M TKaHEH U3
3apOIBIIIEBHIX JINCTKOB

71

PocT 1 pa3BUTHE KUBOTHBIX.
Jlaboparopuas pabota «BrisBicHHE
MIPHU3HAKOB CXOJICTBA 3apOIbIIICH
IIO3BOHOYHBIX KUBOTHBIX»

0.5

72

PasMHOkeHHME U pa3BUTHE PACTEHUI.
Jlaboparopnast pabota «CTpoeHue opraHoB
Pa3MHOXEHHUS BBICUINX PACTCHUN

0.5

73

I/ICTOpI/Ifl CTAaHOBJICHUA U PA3BUTHUA
TCHCTUKH KaK HAayKU

74

OCHOBHbBIE TIOHSATHS U CUMBOJIBI T€HETUKH.
JlaGopatopHnas pabota «lpo3oduna kak
O00BEKT FeHETUUYECKUX UCCIICOBAHUIN»

0.5

75

3aKOHOMEPHOCTU HACIEAOBaHUS
MpU3HAKOB. MOHOTHOpUIHOE
ckpemuBanue. [Ipaktuueckas pabora
"U3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO
CKpelnIuBaHus y Apo30duisr"

0.5




]_II/ITOJ'IOFI/I‘ICCKI/IC OCHOBBI MOHOFI/I6pI/I,Z[HOl"O

76 1
CKpEIIUBAHUS
77 AHnanuzupyroiiee ckpenupanue. Hemomuoe 1
JOMUHUPOBAHUE
JlurubpuiHoe CKperBaHue.
78 [IpakTrueckas padota «3ydeHue 1 05
pe3yJIbTaTOB TUTMOPUAHOTO CKPELIMBAHUS '
Y IpO30(HITBI
79 [{uTonornyeckue OCHOBBI AUTUOPUTHOTO 1
CKpEILMBAHUS
80 CueruieHHOE HACJIEeI0BaHNE IPU3HAKOB 1
81 XpOMOCOMHAasI TEOPUS HACTEACTBEHHOCTH 1
82 I'enernka momna 1
83 I'eHoTHI KaK LIEJIOCTHAS CUCTEMA 1
84 I'eneTnyeckuii KOHTPOJIb PA3BUTHSA 1
pacTeHUi, )KUBOTHBIX U Y€JIOBEKa
85 N3MeHUYMBOCTH MpU3HAKOB. Buibl 1
M3MEHUYUBOCTH
86 MoudukanroHHast “3MEHYNBOCTD 1
BapranunoHHBIN psia U BapUallMOHHAS
kpuBas. JlaboparopHas padoTa
87 «HccnenoBanue 3akOHOMEpHOCTEN 1 05
MOIU(PHUKAITMOHHON U3MEHUYNBOCTH. '
IlocTpoeHne BapuallMOHHOTO psifia v
BAPUALIMOHHON KPUBON»
88 I'enoTunmnyeckast U3MEHYUBOCTD. 1
KomOunHaTHBHAs N3MEHUUBOCTh
89 MyTannoHHast U3MEHUYHUBOCTb. 1 0.5




[IpakTrueckas padota «MyTanuu y
po30¢g bl (Ha TOTOBBIX
MUKpOTpenaparax)»

90

3aKOHOMepHOCTI/I MYTalMOHHOI'O ITpomecca.
OINHUIeHETHKA U SITMIeHOMHKA

91

I'eneruka yenoseka. [IpakTuueckas pabota
«CocTaBieHHe U aHaJIH3 POJIOCIOBHOI»

0.5

92

MeTtoasl MEAUIIMHCKON TEHETUKHU

93

3HayeHNEe MEIULIMHCKOU TEHETUKU B
Hpe)]OTBpaHIeHI/II/I " JICYCHHUHU I'CHCTHUYCCKUX
3a00JIEBAHUI YEIIOBEKA

94

OCHOBHBIE ITOHITHA CCJICKLIUU.
Jlaboparopnas padota «/3ydueHne copToB
KYJbTYPHBIX PACTEHUN U MOPOJ JOMAIITHUX
KUBOTHBIX»

0.5

95

MeToapl CeNeKIMOHHOM paboTHI.
Jlaboparopnas pabota «/3ydueHne MeTo10B
CEJIEKIINH PACTCHUID)

0.5

96

JIOCTHKEHHUS CEJIEKIIUU PACTEHUN U
*HUBOTHBIX. [IpakTHyeckas padora
«IIpuBUBKa pacTeHUI

97

CoxpaHeHue, U3y4eHUE U UCTIOIb30BAHNE
T€HETUYECKUX PECYPCOB

98

brotexHonorus Kak Hayka U OTpacib
npousBojcTBa. [IpakTuueckas pabora
«3yueHne 06beKTOB OMOTEXHOJIOTUI

0.5

99

OCHOBHBIE HaNIPaBJICHUS] CHHTETUYECKOM
onosoruu




100 XpOMOCOMHAsI U TeHHAsI HH)KEHEPUS

101 Menunuackue OMOTEXHOIOT NI
PesepBubiii ypok. [loBTOpeHue,
102 . 1
000011IeHHEe, CUCTEMATH3AI1s 3SHAHUH
OBILIEE KOJIMYECTBO YACOB I10 102 135

I[TPOT'PAMME




11 KJIACC

Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Terta Hara uudgposbie
n/n ypoka Bcero Konrpoaphre | Ipaxrireckie H3y4eHusi = oOpa3oBaTeJIbHbIE
padoThI padoThI pecypenI
1 OpontonuonHas Teopus Y. Jlapsuna 1
5 JBHoKyIlMe CHIIbI 3BOJIFOLMHA BUIOB 1O Y. 1
HapBuny
3 Bbopwba 3a cymiecTBoBaHHE, €CTECTBEHHBIH 1
U UCKYCCTBEHHBIN 0TOOD
4 dopMupoBaHUE CUHTETUYECKON Teopuu 1
SBOJIIOINH
5 OTaIbl 3BOJIOIIMOHHOTO MpoIiecca: 1
MHUKPO?3BOIIOLUSA U MAKPOIBOJIIOLIHS
5 [Tomynsust — syeMeHTapHas eAMHUIA 1
JBOJIIOLIMH
3aKOH F€HETHUUYECKOTO paBHOBeCHUs J[xk.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsBIeHNE U3MEHYHUBOCTH Y '
0co0ell 0THOrO BHIa
8 DneMeHTapHbIe (aKTOPBI IBOTIOIUN 1
9 O ekt ocnoparens. dpdexrt 1
OYTBUTOUHOTO TOPJIBIIIKA
10 Murpanuu. M3onsamun nomynsnuin: 1
reorpaduyeckasi, OnoJIorudecKas
1 EcTtecTBeHHBIN 0TOOP — HANPABISIONTUN 1

(bakTOop IBOJIIOITUU




12

[TooBoit oT6OP

13

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK
pe3yJIbTaT MUKPOIBOIIOIHH.
JlaGopaTtopHnas padora «M3yueHue
apoMop(}030B U UAMOAAANITAUHN Y
pacTEeHUN U KUBOTHBIX»

0.5

14

[Tpumeps! mpucmocobieHuit y
OpraHu3MOB: MOP(OIIOTHIECKHE,
¢usnonornueckre, ONOXUMHYECKHE,
noBeneH4eckue. JlabopatopHas pabora
«[TpucrnocobiaeHus: OpraHu3MOB U X
OTHOCHTEJIbHAS LIENIeCO00Pa3HOCTh)

0.5

15

Bup, ero xpurepuu u cTpyKkTypa.
JlaGopatopHas paborta «CpaBHEHUE BUI0B
110 MOP(OJIOTHUECKOMY KPUTEPUIO»

0.5

16

Crpykrypa Buzia

17

Bunoobpa3oBanue kak pe3ynbTaT
MHUKPO3BOIIOLUU

18

CBs3b MHKPO3BOJJIIOINUHA U SITUACMHUOJIOTUN

19

MaKpO3BOJ'IIOI_II/I$I. ITaneonTonOrNYECKUE
MCTObI U3YUCHUS 53BOJTFOITUN

20

BI/IOFCOFpa(bI/I‘{CCKI/IC MCTOIbI U3YYCHUA
9BOJJIIOIIMH

21

3M6pI/IOJ'IOFI/ILIeCKI/IC 1 CPABHUTCIIBHO-
MOp(pOJ'IOFI/ILICCKI/IC MCTOAbI U3YUYCHUA
9BOJIOIMNHU

22

MonekynspHO-TeHETHUECKHE,
OMOXMMHYECKHE U MaTeMaTHYeCKHe




MECTOJBI U3YUCHHUA 3BOJTIOUN

23 OO0111e 3aKOHOMEPHOCTH YBOJTIOIHH
24 AnanTuBHas paguanus. HepaBHomepHOCTH
TEMIIOB 3BOJIIOIIUI
o5 HayuHble runoTesbl NporCcX 0K ICHHUS
’KU3HU Ha 3emiie
26 JloHay4HbIe IPEACTABICHUS O 3aPOKICHUN
KU3HU
97 OcHOBHBIE TaIlbl HEOPTaHUYECKOU
IBOJTIOINH
28 ['unoTe3sl 3apoXKACHUS )KHU3HU
HcTopust 3eMiu 1 METOIbI €€ N3YUCHHUS.
29 JlaGopatopHas pabota «3yuenue u 05
OTIMCAHHUE UCKOTIAeMBIX OCTAaTKOB JIPEBHUX
OpPTaHU3MOBY
30 HauansHbie 3Tans! opraHn4eckoin
IBOJTIOIIAN
31 DBOITIONNS DYKAPUOT
OCHOBHBIE TAITBI BOJTIOIUU
39 pacTuTensHOro Mupa. [IpakTnyaeckas 05
paborta «3yuenne ocoOeHHOCTEH '
CTPOCHUS PACTCHHUI Pa3HBIX OTICIOB)
33 OCHOBHBIE ITAITBI BOJIOIIUN YKHBOTHOTO
MUpa
OBOIOLMS KUBOTHBIX. [[pakTrueckas
34 pabora «M3ydeHune ocoOeHHOCTEH 0.5
CTPOEHUS TTO3BOHOYHBIX KUBOTHBIX)
35 Pa3BuTHe )xu3HM Ha 3eMIe 10 3paM U




nepuogam

MaccoBsle BBIMUPAHHUA — DKOJIOT'HYECKHE

36 KPHU3HUCHI POILIOTO

37 CoBpeMEHHBII KOJIOTUYECKUH KPU3HUC,
€ro 0COOEHHOCTH

38 CoBpeMeHHas cucTemMa OpraHu4eckoro
MPOILIOTO

39 OCHOBHBIE CHICTEMAaTUYECKUE TPYIIIIHI
OpraHU3MOB

40 AHTPOIIOJIOTHS — HayKa O YeJIOBEKe

41 Pa3BuTHe npeacraBneHuii o
MIPOUCXOXKJACHUN YeTIOBEKa
MecTo yenoBeka B CUCTEME
opranuveckoro mupa. JlaboparopHas

42 pabora «M3yuenune ocobeHHOCTEN 0.5
CTPOCHUSI CKEJIeTa YeIIOBEeKa, CBA3aHHBIX C
TIPSIMOX OXKIICHHEM)

43 JIBuoKymiye cuibl aHTPOIIOreHe3a

44 CooTHoIIeHHE OMOJIOTHIECKUX U
COIMATILHBIX ()aKTOPOB B aHTPOTIOTCHE3E

45 OCHOBHBIE CTaJU1 AaHTPOIIOTeHE3a

46 [TaeoreHeTnka U MaJICOreHOMHUKA

47 DBOJIIOLIMS COBPEMEHHOT'0O YEJIOBEKA
Yenoseueckue pacel. [IpakTuyeckas

48 pabota «3yueHne sKOIOTHIECKUX 0.5
aJanTanui 4YeJIoBEKa)

49 MexaucIuIInHapHbIE METOTbI




AHTPOIIOJIOTUH

50 3apoxICHUE M PA3BUTHE IKOJIOTHU 1
Metonsl sxonorun. JlabopatopHas pabota

51 «M3y4eHre METOI0B PKOJIOTHIECKUX 1 0.5
HUCCIIENOBAHUN)

59 3Ha4YeHHE IKOJOTUUECKUX 3HAHUM JJIs 1
YyeloBeKa

53 Dkonorudeckue GpakTopsl 1
Abuotuueckue daktopbl. CBET Kak

54 sKosoruueckuii pakrop. Jlaboparopuas 1 05
pabota «BbIsiBiIeHHE TPUCTIOCOOTECHUI '
OpPTraHU3MOB K BIIMSTHUIO CBETa»
Abuotnueckue pakropsl. Temmneparypa
KaK KOJIOTHYECKU (paxTop.

55 JlaGopaTtopHnast pabota «BrlisiBiieHne 1 0.5
pUCIOoCcOOICHNH OPTaHU3MOB K BITHSTHHIO
TEMIEPATYpPhI»
Abuotnueckue pakTopbl. BraxHoCTh Kak

56 sKosiorudeckuit paxtop. JlaboparopHas 1 0.5
paboTa «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuii U3 pa3HbIX MECT OOUTAHUS»

57 Cpenpl 00MTaHU OPraHU3MOB 1

58 buonorunueckue puTmsl 1

59 Kuznenusie GopMbl OpraHU3MOB 1

60 Buotnueckue dakropsl 1
3HaueHne OMOTHYECKHUX B3aUMOICHCTBUN

61 JUIs CYLIECTBOBAHMS OPraHU3MOB B Cpefie 1

oburanus




DKOJIOTHYECKHE XapaKTEPUCTHUKHU

62
TOTTYJISIITH
OCHOBHBIE TIOKA3aTeJIH MOIYJISIUH:

63 YHCJICHHOCTb, TUIOTHOCTb, BO3PACTHAS U
M0JIOBasi CTPYKTYypa
OCHOBHBIE TIOKA3aTeJH MOMYJISIUH:

64 POXIaeMOCTh, IPUPOCT, TEMIT POCTa,
CMEPTHOCTH, MUTPALIAN

65 DKoornyeckast CTpyKTypa MOIyJISIuN

66 JlmHaMuKka IONyJSIAA U €€ peryIsuus

67 KpuBble pocta YUCIIEHHOCTH MOMYJISLIUH.
KpuBbie BbDKUBaHHMS
DKOJIOTMYecKasi HUIIa BUA.

68 JlaboparopHas padota «IIpucrmocoOieHus 0.5
CEMSIH PaCTEHUH K PaCCEICHUIO»

69 Bun kak crucreMa oy sy

20 3aKOHOMEPHOCTH TOBEJICHUS M MUTPAIIAN
JKUBOTHBIX

71 Co00111ecTBO OPraHU3MOB — OUOIIEHO3

72 DKocucTeMa KaK OTKPBITas CHCTEMa

73 KpyroBopot BemiecTs 1 MOTOK SHEPTUU B
IKOCHCTEME

74 OCHOBHBIE TTOKA3aTEIN IKOCHUCTEMBI

75 DKOJOTUYECKHE MUPAMHUJIbI

76 N3menenuns cooOecTB — CYKIIECCUH

77 [IpupoaHbie 5KOCUCTEMBI. DKOCHUCTEMBI

03€p U peK. IKOCUCTEMbI MOPEN U OKEAaHOB




HpI/IpO,I[HBIe 9KOCHUCTEMBI. DKOCHUCTEMBI

8 TYH]Ip, JIECOB, CTEMEH, MyCThIHb

79 AHTpPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboskocucremsl. [IpakTrueckas pabota 05
«M3yuenue u onucanue ypoo3KOCUCTEMBI» '
3aKOHOMEPHOCTH (POPMHUPOBAHUS

81 OCHOBHBIX B3aMMOJICHCTBHII OPraHu3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3ICHCTBUS 3arps3HEHUN

82 Pa3HBIX TUTIOB HAa CyOOpraHU3MEHHOM,
OpraHU3MEHHOM, TIOMYJIIIIHOHHOM U
9KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmerianerapHas 060109k
3emun

84 VYuenue B. U. Bepnaackoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHHUS
ouocdepsl

86 KpyrosopoTsl BeniecTs u
OMOTCOXUMHUYECKHE ITUKITBI

87 3oHanbHOCTH OUoCchepbl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTh OHocheps

89 DKOJIOTHYECKHE KPU3UCHI B UX TPHYNHBI

90 BosneticTeue yenoBeka Ha Onocdepy

01 AHTpPOTIOTEHHOE BO3/ICHCTBHE HA
paCTUTEIBHBIN U dKUBOTHBIA MU

92 OxpaHa npupo/sl




OcCHOBHBIE MIPUHIUIIBI YCTOIZHHBOFO

%3 pa3BUTHS YEJIOBEUYECTBA U IPUPO/IBI 1
PanmonansHoe MpUpoOAONOIB30BaHUE U

94 COXpaHEeHHUE OHMOJIOTMYECKOTO 1
pa3zHooOpasus 3emiu

95 O6o006menue mo Teme «MHUKPOIBOIIONUS U 1
e€ pe3ynbTaTh»

96 Q§o6meHHe 1o TeMe «MaKkpOo3BOIIOIUS U 1
e€ pe3ynbTaTh»

97 O606menne no Teme «IIpoucxoxaeHne u 1
pa3BUTHE KU3HU Ha 3eMIIe»

98 O606menne o Teme «IIponcxoxeHne 1
YeJIOBEKa — AaHTPOIIOTCHE3Y

99 O06o01enue Mo Teme «IKOJIOTHs — HayKa O 1
B3aMMOOTHOIICHHSIX OPTAHU3MOB)

100 O600menue mo Teme «OpraHu3Mbl U cpefia 1
oouTaHMUs»

101 O6o6meHI/ie 10 TeMe «DKOJIOTUS BUIOB U 1
TIOTTYJTSITIHI»

102 O606menue o Teme «buocdepa — 1
rI106anbHast IKOCHCTEMAY

OBIIEE KOJIMYECTBO YACOB I10 102 75

[NPOT'PAMME




YYEBHO-METOJNYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI VI YYUTEJIA

IHU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET



