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MOSACHUTEJIbBHASA 3AIINCKA

[Iporpamma mo ydeOHOMy mnpeamety «buonorus» (manee - OuojorHs) Ha
YpOBHE cpefHero obmiero obpazoBaHus pa3zpaboraHa Ha ocHoBe DenepabHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obOpazoBanuu B Poccuiickoit denepanumy,
dI'OC COO, Konuenuuu mnpenojaBaHus ydeOHoro mnpeamera «buonorus» wu
OCHOBHBIX MOJIOKEHUM (PeepanbHoil pabouei mporpaMMbl BOCTIMTAHHMS.

Cormacao mnonoxerusm OPI'OC COO mpodunbHble ydeOHBIE MTPEIMETHI,
U3y4aeMble Ha YIIIYOJIEHHOM YpOBHE, SABISIIOTCS criocoOom auddepeHmanuu
oOy4eHHs] Ha YPOBHE CpEeIHEro oO0Iiero oopa3oBaHUS U MPHU3BAHBI OOECIEUYHUTD
MIPEEMCTBEHHOCTh MEXKIYy OCHOBHBIM OOIIUM, CPEIHUM OOIUM, CpEIHUM
po(eCCHOHANTLHBIM U BBICIIMM O0pa3oBaHUEM. B TO ke BpeMs KaIblid U3 3THUX
y4eOHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTUPOBAH HAa MPUOPHUTETHOE pEIICHUE
o0pa3oBaTeIbHBIX, BOCHHUTATENIbHBIX M Pa3BUBAIOIIMX 3a7a4, CBA3aHHBIX C
npodopueHTanueli 00yJarImKXcs U CTUMYJIUPOBAaHUEM HHTEpeca K KOHKPETHOU
00JlaCcTU HAay4YHOTO 3HAHUS, CBA3aHHOrO C OMOJIOTHMEN, MEIUIIMHOM, SKOJIOTHEH,
TICUXOJIOTUEH, CITOPTOM WJIH BOCHHBIM JIEJIOM.

[Iporpamma mo yueOHOMY mpeameTy «buonorus» ma€r mnpenacraBieHuE O
Helau M 3ajadax M3ydeHust yueOHoro mnpenmera «buonorus» Ha yriyOaéHHOM
YpOBHE, onpenenser 00s3aTeabHoe (MHBAPUAHTHOE) MIPEAMETHOE COIepKaHUE, €ro
CTPYKTYPUPOBAaHHME IO pas3deliaM MU TeMaM, paclpeiesieHne I0 Kiaccam,
PEKOMEHJIyeT TMOCIEI0BAaTeIbHOCTh M3YUYEHHUS] Y4eOHOro Marepuaia C Y4ETOM
MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBs3€d, JIOTUKH Y4YeOHOro mpoIecca,
BO3pPACTHBIX OCOOEHHOCTeH oOyuwatomuxcsi. B mnporpamme mno Ouosnoruu
peaNM30BaH MPUHIMI MPEEMCTBEHHOCTH C HW3y4YCHHEM OWOJIOTHH Ha YpPOBHE
OCHOBHOIO  o0miero  oOpa3oBaHus, Oiaromaps 4YeMy [pOCMaTpUBAETCs
HAMpPaBJICHHOCTh HA  TMOCIEAYIOIIEe pPa3BUTHE  OHWOJOTUYECKUX  3HAHUH,
OPUEHTHUPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTUYECKOTO MBIIUICHUS, TMPEJCTaBICHU O 370pOBOM 00pasze >KU3HHU, Ha
BOCIHUTAHUE OEpEKHOr0 OTHONIEHUS K OKpyXkaroliei mnpupoaHoit cpene. B
nmporpaMme 1o OMOJOTHH TakKe IMOKa3aHbl BO3MOXKHOCTH YYEOHOTO mpeaMmera
«buonorusty B peammzanmu  TpeboBanuii PI'OC COO k 1IaHUPYyEMBIM
JUYHOCTHBIM, METalpeAMETHbIM M TPEAMETHBIM pe3yJibTaTaM OOydYeHUS U B
GbopMHpPOBaHUM OCHOBHBIX BHUJOB Yy4e€OHO-TIO3HABATEIBHOW  JI€SITEILHOCTH
OoOy4Yaromuxcss MO0 OCBOCHHUIO COJepKaHUs OWOJIOTHYECKOro oOpa3oBaHUsI Ha
YPOBHE CPEAHETO 00111eT0 00pa30BaHUs.

VYyeOnbiii npeamer «buonorus» Ha ypoBHE cpeAaHero ooOmero odpa3oBaHUs
3aBepiaeT OMOoJIOTMYecKoe O00pa3oBaHME B IIKOJIE W OPUEHTHPOBAH Ha
pacuiupeHyue U yriayOjieHHe 3HaHW 0O0y4aroluxcs O >KMBOW MPUPOJE, OCHOBaX



MOJICKYJIIPHOM W KJIETOYHOW OWMOJIOTHUH, SMOPHOJIOTHHA W OWOJOTUU Pa3BUTHS,
TeHETHKH, CEJICKIIUN, OMOTEXHOJIOTHH, SBOTIOIIMOHHOTO YUYEHUS U IKOJIOTHH.

N3yuyenue yudeOHoro mpeamera «buonorus» Ha yriayOJIeHHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYaIOIIUXCA K MOCIEAYIOIIEMY MOJYyYEHHUIO
Ouosioruueckoro  oOpa3oBaHusi B  By3aX M OpraHM3alUsiX  CpPEIHEro
npogeccuonansHOro oopa3zoBanusi. OCHOBY €ro COAEpkKaHHs COCTABIISIET CUCTEMA
OMONOTUYECKUX  3HAHWUW, TMOJYYEHHBIX TP HW3YYEHUU  OOyYaArOIIMMHUCS
COOTBETCTBYIOLIUX CUCTEMATUYECKUX pa3AesioB OMOJOTMU HAa YPOBHE OCHOBHOTO
obmiero oopazoBanusi, B 10—11 kiaccax 3TH 3HaHUA TNOJy4aroT pa3BuTue. Tak,
pacmiupeHsl W yriayOJeHbl OHMOJOTHYECKHE 3HAHUA O PACTCHMSIX, XUBOTHBIX,
rpubax, OakTepusix, OpraHU3ME YeJOBEKa, OOIIUX 3aKOHOMEPHOCTSIX IKU3HHU,
JOTIOJTHUTENHHO BKJIFOYEHBI OMOJIOTHUECKUE CBEACHUS TPUKIIAHOTO U MIOMCKOBOTO
XapakTepa, KOTOPbIe MOXKHO HCIIOJIb30BaTh KAK OPUEHTHUPHI IS TIOCIETYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErpanusi OMOJIOTMYECKUX 3HAHHUM C
COOTBETCTBYIOIIMMH 3HAHUSMH, TIOJYYCHHBIMU OOYYAIOMIUMHUCS TIPH H3YYCHHUU
bu3uKu, XuMuK, reorpaduy 1 MaTEMaTHKH.

Ctpykrypa mporpaMmbl 1o ydeOHOMYy mpeamety '"buonorus" otpaxaer
CHCTEMHO-YPOBHEBBIH ¥ DBOJIOIMOHHBIN TMOAXOABI K W3YYEHHIO OHOJIOTHH.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JIJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alllM, IBOJIIOIIMM OPraHUYECKOTO MHUpa Ha 3eMJle,
COXpaHEHHUs OHOJIOTMYECKOr0 pa3HooOpa3us 1uiaHeThl. Tak, B 10 kiacce
U3Yy4alOTCSd OCHOBBI MOJIEKYJISIPHOW M KJIETOYHOM OMOJIOTUH, IMOPUOIOTHUU U
OMOJIOTUN DPA3BUTHUS, TEHETUKU U CEJIEKIUU, OMOTEXHOJOTUU W CUHTETHYECKOM
OMOJIOTUH, AKTyalU3UPYIOTCS 3HAaHMS OO0ydaroluxcs Mo OOTaHUKE, 300JI0THH,
aHatoMuu, (Qusnonorun uenoBeka. B 11 kmacce wu3yyaroTcs 3BOJIOLMOHHOE
y4eHHUE, OCHOBBI KOJIOTHH U yYeHHe o0 Onocdepe.

VYuebusiii mnpeamer «buonorus» mpu3zBaH  00ecreYUTh  OCBOEHUE
00yJaroIMMUCs OMOJIOTUYECKUX TEOPUH M 3aKOHOB, MJEH, MPUHITUIIOB U TIPABHII,
JIekKaAIMX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHON KaApTHUHBI MUPA, 3HAHUH O
CTPOEHUH, MHOTO00pa3MM W OCOOCHHOCTAX KIETKH, OpraHu3Ma, IOIMyJISIuH,
OHMOLIEHO3a, SKOCHCTEMBI, O BBIAAIOLIMXCS HAYYHBIX JOCTUKEHUSX, COBPEMEHHBIX
MCCJIEIOBAHUSIX B OMOJIOTHY, MPUKIIAHBIX aCTIeKTaX OMOJIOTMYeCKUX 3HaHuu. J[is
pa3BUTUS U TOJAJIEP)KaHUS HMHTEepeca OOydarIuxcsa K OHOJOTHU Hapsay co
3HAYUTEIBHBIM O0BEMOM TEOPETUYECKOTO MaTepuaja B COAEPKaHUU MPOTPaMMBbl
10 OMOJIOTUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPHEN CTAHOBJICHUS U Pa3BUTHUSA
TOM WM WHOW 00yiacTh OWOJIOTHH, BKJIAJOM OTEUYECTBEHHBIX M 3apyOeHBIX
YUEHBIX B PEIICHHUE BAKHEUITUX OUOJIOTHYECKUX U IKOJIOTUUECKHUX MPOOJIEM.

[enps uzyuenus yuebHoro npeamera «buonorus» Ha yriry0JIEHHOM YpOBHE —
OBJIaJICHHE  OOYy4YaOIIMMHUCS  3HAaHUSMU O  CTPYKTYPHO-(PYHKIMOHAJIBHOU



OpraHM3allud >KUBBIX CHCTEM pa3HOr0 paHra MW NpUOOpeTeHHe YMEHUM
UCIIOJIb30BaTh 3TH 3HaHUS B (JOPMUPOBAHUU MHTEpECa K OMpeNesEHHON obnactu
npoecCUOHaNbHON JIeITENbHOCTH, CBSI3aHHOM C OWOJIOTHel, WU K BBIOODPY
y4eOHOT0 3aBeCHUS VISl TPOIOHKEHUsT OMOIOTHYECKOro 00pa3oBaHus.

Joctmxenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha
yriayOnEHHOM YPOBHE 00€CTIE€UMBACTCS PEIICHUEM CIIEIYIOUINX 3a1a4:

OCBOCHHE OOYYArONTUMUCS CUCTEMbI OMOJOTUYECKUX 3HAHWUN: 00 OCHOBHBIX
OMOJIOrMYECKUX TEOPHUSX, KOHLEMIUAX, TUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
npaBuiax, COCTaBISAIONIUX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MHUPA; O
CTPOCHHHM, MHOTO00pa3ud U OCOOEHHOCTSAX OHOJIOTMYECKUX CHCTEM (KJIETKa,
OpraHu3M, MOMYJISAIUs, BUA, OMOTeo1eH03, brocdepa); O BIIAIOIINXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIE0BAHUAX B OMOJIOTUH;

O3HAKOMJICHHUE OOYy4YaloIIMXCAd C METOJaMH IIO3HAHMS >KUBOWU MPHUPOIBI:
UCCJIEIOBATEIbCKUMU  METOJaMU  OMOJIOTUYECKUX HayK (MOJEKYJISIpHOU U
KJIETOYHOM OMOJIOTMH, SMOPHOJOTMA W OHWOJIOTMM pa3BUTHUS, TE€HETUKU U
CEeJIeKIIMM, OHOTEXHOJOTUM U CHHTETUYECKOW OHOJIOTHMH, MaJIeOHTOJIOTHUH,
HKOJIOTHHU);  METOJAaMH  CaMOCTOSITEJIBHOTO  TPOBEICHUS  OMOJOTMYECKHX
UCCleIoBaHU B JjabopaTopum M B Ipupojie (HaOmroleHUe, HU3MEpEHue,
HKCIIEPUMEHT, MOJIETMPOBAHUE);

OBNaZicHNEe OOYyYaIOIMMHUCS YMEHUSIMU: CaMOCTOATENbHO  HAXOJHWTH,
aHAJIM3UPOBATh W HCIIOJIB30BaTh OHOJOTHMYECKYI0 HH(POPMAIUIO; MOJIb30BATHCS
OMOJIOTUYECKON TEPMUHOJIOTHEH M CUMBOJMKOHN; YCTAHABIMBATH CBA3b MEXIY
pa3BUTHEM OHOJIOTMM U  COLMAJIbHO-9KOHOMUYECKMMH U  SKOJOTUYECKUMHU
npoOiieMaMy YeJIOBEUYECTBA; OIEHUBATH TOCIEACTBUS CBOCH MAEATEIHHOCTH TII0
OTHOILICHUIO K OKpY’Kalolleld NpUpoAHON cpefe, COOCTBEHHOMY 3/I0POBBIO U
3I0POBBIO  OKPYXKAIOIIMUX  JIIOJIeH; OOOCHOBBIBATH W COOMIOJNATH  MEPBI
nporiIakTUKU WHGEKIIMOHHBIX 3a00J€BaHU, TIPaBWIA MOBEJACHUSI B MPUPOJIE U
oOecrieyeHus: 6€30MacHOCTU COOCTBEHHOW KU3HENEATEIbHOCTH B UPE3BBIYAMHBIX
CUTyallusiX MPUPOAHOTO U  TEXHOTEHHOTO  XapakTepa; XapaKTephu30BaTh
COBpEMEHHbBIE HAyYHbIE OTKPHITUS B 00J1aCTH OHOJIOTHH;

pa3BUTHE Y O0YUYaIOIUXCS MHTEIIEKTyaIbHBIX M TBOPUECKUX CIIOCOOHOCTEMH
B IIPOLECCe 3HAKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSMH M COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OHMOJIOTMM, pEIIAEMbIMU €0 MpPoOJieMaMH, METO0JIOTUeH
OMOJIOTUYECKOTO UCCIICIOBAHMS, IIPOBECHHUSI AKCIIEPUMEHTATBHBIX
UCCIICIOBAHHM, pPelIeHus] OMOIOTUYECKUX 3a/1a4, MOACIMPOBAHNS OMOJIOTHIECKIX
O00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE Y 00YyYaIOMXCs [IEHHOCTHOI'O OTHOIIEHUS K KUBOW MPHUPOJE B
IIEJIOM U K OTJIEbHBIM €€ 00beKTaM U SBJICHHSIM; (HOPMUPOBAHHUE IKOJIOTHIECKOH,



TEHETUYECKOW TIpaMOTHOCTH, OOLIEH KyJbTypbl TOBEACHHS B MPUPO/IE;
UHTETpaly eCTECTBEHHO-HAYYHBIX 3HAHUMH;

npuoOpeTeHre  OOydYaloIMMHUCS  KOMIIETEHTHOCTH B PAllMOHAJIHLHOM
IPUPOAONOIL30BaHUM (COOJIO/ICHHE TpaBUJl MOBEIECHUS B MPUPOJE, OXPaHbI
BUJIOB, SKOCUCTEM, OMoc(deprl), COXpaHEHUH COOCTBEHHOTO 3/10POBbS U 3/I0POBBS
OKpyXaromux JoAell (cobmogeHuss wMep npoduinakTukd — 3a00JeBaHUMH,
obecrnieueHne O€30MACHOCTU KU3HEACSITETbHOCTH B UYPE3BBIYAMHBIX CUTYaLUAX
OPUPOJHOTO U TEXHOICHHOTO XapakTepa) Ha OCHOBE  HCIOJb30BaHUs
OMOJIOTUYECKUX 3HAHUN U YMEHUHN B TOBCEIHEBHOM KU3HU;

CO3JaHME  YCJIOBMM  JUIsl  OCO3HAHHOIO  BBIOOpa  OOy4aroIIMMHCS
WHIMBUAYAJIbHOU oOpa3oBaTenbHOI TPaeKTOPHHU, CIIOCOOCTBYIOIIIEH
HOCIEeAYIOEMY MNPOPECCHOHATBHOMY CaMOOIPENEICHUI0, B COOTBETCTBUU C
WHMBUy AIbHBIMUA HHTEpPECAaMU U MOTPEOHOCTSIMH PErHOHA.

OO111ee YuCI0 YacoB, OTBEJICHHBIX HA M3y4YE€HHE OMOJIOTMHU Ha YTi1yOJIeHHOM
YpOBHE CpeaHero obmero oopasoBanus, cocrabiser 204 gaca: B 10 xkmacce — 102
yaca (3 yaca B Heziento), B 11 kimacce — 102 yaca (3 yaca B HEJENIO).

OT60p opraHu3alMOHHBIX (OPM, METOJOB U CPEACTB OOy4YeHHUS] OMOJIOTHH
OCYUIECTBIISIETCS ¢ YYETOM cHeuu(UKU €ro COJAEp>KaHHs W HaNpaBIEHHOCTH Ha
NPOJOJDKEHHE OMOJOTMYECKOro o0pa3oBaHMs B OpraHu3alUsiX CpeaHero
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

OO0s13aTeNbHBIM YCJIOBHEM MPU 00yUYE€HUU OHOJIOTHH Ha YIITyOJEHHOM YpOBHE
SBIISIETCSl TIPOBEJCHUE JIA0OpPaTOpPHBIX M MpakThyeckux pador. Taxxke ywactue
O0Oy4aromMXcs B BBINOTHEHUH MPOEKTHBIX M Y4EOHO-UCCIIEI0BATEIBCKUX PadoT,
TEMaTHUKa KOTOPBIX OMpEeNseTcs Y4YUTelIeM Ha OCHOBE HWMEIOIINXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOTHBIX YCIOBHIA.



COAEPKXAHME OBYUYEHUSA
10 KJIACC

ConepxaHue mporpaMMbl, BBIICIEHHOE KYPCUBOM, HE BXOIAUT B IMPOBEPKY
rocyJapCcTBeHHOM uToroBoi arrecramuu (I'MA).

Tema 1. buoJsiorusi kKak Hayka

CoBpemeHHas OUOJOTHSI — KOMILJIEKCHAsl Hayka. KpaTkasi uctopusi pa3BUTHUS
Owonoruu.  buonormdyeckue HAYKH M HM3yYaeMble  HMH  MPOOJIEMBI.
dyHAaMEHTalbHbIEC, NPUKIAIHBIE W TOUCKOBBIE HAyYHBIE WCCIEIOBAHUS B
OunoJIOrUHu.

3HaueHue OHOJOruu B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuHbl Mmupa. IIpodeccun, cBszanHbie ¢ OWonoruel. 3HaUeHUE OMOJIIOTHH B
[IPAKTUYECKOM JEATEIIbHOCTA 4YEJOBEKAa: MEIULMHE, CEIbCKOM XO3SMCTBE,
MIPOMBILJIEHHOCTH, OXPAHE TPUPOIBI.

JdeMoHCcTpanuu

[Toptpetsi: Apucrorens, Teodpact, K. JIlunneit, XK. b. Jlamapk, Y. JapsuH,
VY. TI'apgeii, I'. Menaens, B. U. Bepuaackuit, U. I1. [TaBnos, . 1. Meunukos, H.
. Basunos, H. B. TumodeeB-Pecorckuii, JIk. Yorcon, ®. Kpuk, /. K. benses.

Tabmuubl u cxembl: «CBsi3b OMOJIOTMHM C JIpyruMu Haykamm», «Cucrema
OMOJIOTMYECKUX HAYK.

Tema 2. 7KuBble cuCTEeMBbI U MX U3Y4YEHHUE

JKuBble cucTeMbl Kak mpenMeT u3zydeHus Owuonoruu. CBOMCTBA >KHBBIX
CUCTEM: €IMHCTBO XHMHYECKOIO COCTaBa, JUCKPETHOCTb W ILEJIOCTHOCTb,
CJIO)KHOCTb M YHOPSAOYEHHOCTb CTPYKTYpBI, OTKPBITOCTh, CaMOOPTraHU3ALMS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3alyy >KUBBIX CHCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKaHEBBIM, OpraHU3MEHHBIN, MOMYJISALIMOHHO-BHUI0BOM, AKOCUCTEMHBIN
(bmoreonenoTnyeckuit), OmochepHniii. Ilporecchl, TPOMCXOIANINEC B IKHUBBIX
cuctemax. OCHOBHbIE TpHU3HAKU >KWMBOTO. JKM3HB Kak (opma CyliecTBOBaHMS
Marepuu. Hayku, u3ydaroiiue ,’K1uBbl€ CUCTEMbI HA Pa3HBIX YPOBHSIX OpraHU3AIUU.

N3yuyenue xuBbIx cucteM. Metoael Ouosornueckord Hayku. HaOmtonenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMATU3alMs, MeTaaHanu3. llondarue o 3aBucuMon u
HE3aBUCUMOUW TiepeMeHHOU. IlnaHupoBanue »skcnepumenta. IlocranoBka u
npoBepka rumnote3. HyneBas runotesa. [loHsiTue BHIOOPKH U €€ TOCTOBEPHOCTb.
Pa3bpoc B Ouosornueckux JaHHbIX. OIlEHKa JOCTOBEPHOCTH MMOJYYEHHBIX
pe3ysnbTaToB. [IpUuMHBI WCKaX€HUsT PE3yJIbTATOB JKcrepuMeHTta. llonarue
CTaTUCTUYECKOTO TECTA.

JleMoHCTpan U



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKU >KU3HW», «buomornueckue
cucteMbl», «CBOWCTBAa KUBOW MaTepun», «YPOBHU OpraHU3ALMUU KUBOU
npuponab», «CTpoeHHE MKUBOTHOW KIETKM», «TKaHU KUBOTHBIX», «CHCTEMBI
OpraHoOB YEJIOBEUECKOro opraHuszma», «buoreonenos», «buocdepa», «Metoabl
W3YUYCHUSI )KUBOUN TPUPOJIBI».

O6opynoBanue:  mabopatopHoe  oOopyaoBaHHE  JUIi  IIPOBEICHUS
HaOII0JICHHUM, U3MEPEHH, SKCTIEPUMEHTOB.

IIpakTnueckas padora «lcnonp30BaHuME pA3IUYHBIX METOAOB MpH
W3YUYEHUH JKUBBIX CHCTEM.

Tema 3. buoJsiorust KjieTKku

Knerka — cTpykTypHO-QYHKIIMOHANBHAS €AWHUIIA KUBOTO. Mcropus
oTkpbITUs KiIeTku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. IlIneiinen, P. BupxoB). OCHOBHBIC IOJOXKEHUS COBPEMEHHON KJICTOYHOU
TEOPUHU.

MeTonpl  MOJIGKYJSPHOM W KJIETOYHOM  OWOJIOTHMH:  MHUKPOCKOMHS,
xpomatorpadus, eKTpodopes, METo MEYEeHBIX aToMoB, auddepeHInanbHoe
HEeHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIIETOK. M3yuenue @OuKcuUpo8anHvlx
K1emokK. DIEKTpoHHasi MUKpockonus. Kougoxanvuas muxpockonus. Bumanvnoe
(npudicuzHerHHoe) uzyueHue Kiemox.

JdemoHcTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. llIBann, M. lllnelinen, P. Bupxos, K. M.
bap.

Tabnuubl u cxembl: «CBETOBOM MHUKPOCKOM», «DIEKTPOHHBI MHKPOCKOIDY,
«HcTopus pa3BUTHS METOLOB MUKPOCKOTIUI.

OOopynoBaHue: CBETOBOM MMKPOCKOIN, MHKpPOIIpEnapaTbl PacTUTENbHbIX,
YKUBOTHBIX U OAKTEPHAIBHBIX KIETOK.

IIpakTnueckass padora «l3yyeHue METOJAOB KJIETOYHOM OHOJOTUH
(xpomarorpadus, anekTpodope3, auddepeHuanbHoe HeHTPUGYTUPOBAHUE,
[1LIP)».

Tema 4. XumMuueckasi OpraHu3anus KiIeTKu

XUMHUYECKUM COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPOIJIEMEHTHI.
Boma u €€ ponp Kak pacTBOPUTENS, PEAreHTa, y4acTHE B CTPYKTYpPUPOBAHUU
KJIETKH, TETUIOPEryJsiuu. MuHepaibHble BEUIECTBA KJIETKH, UX OHOJIOrHYecKas
poJib. POJIb KATHOHOB M AaHUOHOB B KJIETKE.

Oprannueckne BenlecTBa KIETKU. buonorndeckue mnoaumepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTPYKTypbl O€IKOBOM MoeKkybl. [lepBuuHas
CTpyKTypa Oeika, MenTuaHas CBs3b. BTopuyHas, TpeTu4Hasi, YeTBEPTUUHAS
CTpyKTypbl. Jlenatypauus. CsoiictBa OenkoB. Kriaccupukauuss  OGenkos.
buonornyeckue pyHkuuu 0enkoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, 1UCaXapuibl, OJIMTOCAXAPUIbl U TOJIHCAXAPUIBIL.
OO0mwmii TUTaH CTPOCHHUS U (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonornyeckue GyHKIMH YTIIEBOIOB.

Jlunuast. 'mapodunsHo-ruapodoOHbie cBolicTBa. Kitaccudukanus TUnuaos.
Tpurnuuepunsl, Qocoaunuasl, BOCKH, cTepoubl. buosornueckue QyHKIUN
aunioB. OO0IIe CBOMCTBA OMOJIOTHYECKUX MEMOpPaH — TEKY4YEeCTh, CIIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHUIIAEMOCTb.

Hyxneunnossie kucnotel. JJHK um PHK. CrpoeHue HyKIEMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunuun kommiementapuoctu. [IpaBuno Yapradpda. Crpykrypa
JAHK — nBoiinast cnupans. MectoHaxoxjaeHue u ouonornueckue gpynkuuun JIHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenue moinekynsl AT®. Makpospruyeckue cBsizu B Mosekyiae ATO.
buonornyeckue ¢pynkunun AT®. BoccTaHOBIEHHbIE IEPEHOCUUKH, UX (PYHKIIUU B
kietrke. [pyeue wnykneozuompugocpamer (HT®). Cexenupoanue JIHK.
Memoowvl cenomuxu, mpancKpunmomuKu, npomeoMuKu.

CrpykrypHas Ouoiorus: OMOXMMHYECKHE U OMO(HU3UYSCKUE HCCIICAOBAHUS
cocTaBa UM TPOCTPAHCTBEHHOM CTPYKTYphl OWOMONeKyn. Mooderuposarnue
CMPYKmypvl U QYHKYUti 6UOMONIEKYN U UX Komniekcos. Komnvromephwiii ouzaiin u
Opeanuyeckull cunme3s OUOMONEKYN U UX HENPUPOOHBIX AHATO0208.

JdemoHcTpanuu

[Toptpetsr: JI. Ilonunr, /. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

Huarpammbl:  «PacnpeneneHne XUMHUYECKUX OJEMEHTOB B HEXKHBOM
npupojie», «PacrpeneaeHne XuMUIECKUX JIEMEHTOB B )KUBOU MPUPOIE.

Tabmunel u cxembl: «llepuonuueckass TabMWIIa XUMUYECKUX DJIEMEHTOBY,
«CTtpoeHue MOJEKyJbl BOJb», «BemectBa B coctaBe OpraHu3moB», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypbl O€IKOBOM MOJIEKYINb, «CTpOeHUE MOJIEKYI
yriaeBofoBy, «CTpoeHre MOJEeKyd JUNUaoB», «HyKIenHOBbIE KHUCIOTBD,
«Crtpoenue monekyasl ATO».

O6opynoBaHue: XUMHUYECKasl TOCyAa U 000PYyT0BaHHE.

JlabopaTopHas padora «O0HapyxeHUuE OCIKOB C MOMOIIbI0 KAYECTBEHHBIX
peaKIii».

Jlabopatopnas  pabora  «lcciemoBaHue = HYKIEHMHOBBIX  KHUCIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema S. Crpoenue u QyHKIUH KJIETKH

Tumnbl KIETOK: 3yKapuoTHueckas U mpokapuotuyeckas. CTpyKTypHO-
GbyHKIHOHATBHBIE 00pa30BaHUs KIETKH.



CtpoeHue npokapuoTHyeckoi kieTku. KiierouHnas creHka OakTepuil U apxeu.
OcoOEHHOCTH CTPOCHHS TEeTepOoTpOoHONW U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecCTO U poJib MPOKapHoT B OMOLIEHO3aX.

Ctpoenue u (GYHKIIMOHUPOBAHHUE AYKapUOTUYECKOU KJICTKH.
[Ina3zmatnueckass wmemOpana (razmanemma). CTpykTypa IuIa3MaTUYeCKOM
MeMOpanbl. TpaHCIIOPT BEIIECTB Yepe3 IIa3MaTUYecKyl0 MeMOpaHy: MacCUBHBIN
(muddys3usa, obneruénnas auddysus), aKTUBHBIN (MIEPBUYHBIA W BTOPUYHBIN
akTUBHBIA TpaHcnopT). [lomynponunaemocts wmemOpanbl. Pabora Harpuii-
KaJIMEBOI'0 HAacoca. DHJOLMTO3: MUHOLMTO3, (haroruTo3. Dk3ouuTo3. Kierounas
creHka. CTpykTypa U QyHKIHMH KIETOYHOW CTEHKH pacTeHUM, IpuOoB.

Hutomnasma. [{uto30mas. LluTockener. JIBmkeHnue muroriazMbl. OpraHouabl
kietkn. OnHoMeMOpaHHBIE OpPraHoWbl KIETKU: OHHAOIJIA3MAaTHYecKas CeTh
(BIIC), anmapat T'onbaxku, JTU30COMBI, UX CTpoeHHE M (QyHKIHMH. B3aumocBs3b
OJIHOMEMOpPAHHBIX OPraHOUIOB KJETKH. CTpOeHHE TpaHyJSIPHOrO PETUKYJIyMa.
Mexanusm nanpaenenus 6enxos ¢ IIIC. CuHte3 pacTBOpUMBIX OenkoB. CUHTE3
KJIETOUYHBIX ~ MeMOpaH. [maakuii  (arpa”yfsipHBIA)  9HIOIUIA3MATHYECKUN
peruxynyM. CekperopHas ¢yHKuus amnmapara ['onbmku. Moougurkayus 6enxos 6
annapame [onvooxcu. Copmuposxka 6enxoe 6 annapame Ionvoxcu. Tpancnopt
BEIECTB B KiieTKe. Bakyousn pacTuTenbHbIX KieTok. Kietounslii cok. Typrop.

[lonyaBTOHOMHBIE  OpPraHOWABl  KIJIETKH:  MUTOXOHAPUM,  ILJIACTHUJIBI.
Ipoucxoorcoenue mumoxonopuii u niacmuo. Cumobuocenes (K.C. Mepesckosckuil,
JI. Mapeynuc). Ctpoenne W (QyHKIUHW MHUTOXOHIpuN u Ttuiactun. [lepBuunsie,
BTOPUYHBIE M  CJOXHBIE  IUIACTUIB  (DOTOCUHTE3UPYIONIMX  DYKAPHOT.
XJIOpOMmIacThl, XpOMOIUIACTBI, JIEMKOIIJIACTHI BHICIIIMX PACTECHUM.

HememOpanHubie opraHonabl kiaeTku CTpoeHue U (PyHKIUHM HEMEMOpPAHHBIX
OpraHouI0B KJIETKHU. Pu6ocomsi. IIpomesrcymounvle Quramenmol.
MukpodunameHTsl. Axkmunogvle Muxkpoguiamenmol. MBpbIIEUHbIE — KIIETKH.
AKmuHo8ble KOMHOHEHMbl HeMbluleyHblX Kiemok. MukpoTpybouku. KnetouHbri
neHtp. CTpoeHue U JABWKEHHE KIYTHKOB M pecHUYEeK. MHUKpOTpyOOUKH
nuToriasMel. LleHtpuons. benku, accoyuupogsanmvie ¢ MukpoguiameHmamu u
Muxkpompybouxamu. Momopmwie 6enxu.

Anpo. O6onouka sipa, XPOMATUH, KapUOILIa3Ma, SIAPBIINIKU, UX CTPOEHUE U
bynkuun. SnepHbiii OenkoBbI MaTpukc. IIpocTpaHCTBEHHOE pacHoOIOKEHHUE
XpOMOCOM B HUHTEp(pazHOM siape. Iyxpomamun u eemepoxpomamun. benxu
XpoMaTUHA — THUCTOHBL. Jlunamuka s0epHou 00010uku 6 mumosze. Aoepmbiil
MPaHcnopm.

Krnerounsie BriatoueHusi. CpaBHUTENbHAS XapaKTEPUCTHKA KJIETOK 3YKapHOT
(pacTUTEeIBHOM, JKUBOTHOM, TPUOHON).

JleMoHCTpanumn



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

Tabmuubr U cxembl: «CTpoeHHE DYKApUOTHUECKOW KIeTKn», «CTpoeHue
KUBOTHOM  KieTku», «CTpoeHue  pacTUTENbHOM  KJIeTKW», «CTpoeHue
MUTOXOHAPUW», «SAapo», «CTpoeHre NPOKAPUOTHIECKON KIETKN.

OOopynoBaHue: CBETOBOM MMKPOCKOI, MHKpPOIIpEnapaTrbl pPacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpPOTIpEeNapaThl 0aKTepUabHBIX KIETOK.

JlaGoparopHass pabGora «/3ydyeHue CTpPOEHHS KIETOK Pa3JIUYHBIX
OpraHU3MOBY.

IIpakTnueckas padora «l3yueHue cBOMCTB KJIIETOUYHON MeMOpaHbD».

JlaGoparopHass padora «lMccienoBaHue Imia3mMoiiM3a M JIETUIA3MOJIM3A B
PaCTUTENbHBIX KIETKaX».

IIpakTnueckass paGora  «M3ydyeHue  [BWKEHUS  UUTOIJIA3Mbl B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BelecTB M NMpeBpalleHie JHEPIHU B KJIETKe

AccUMUITATIHS M AUCCUMMIISIITUS — JIBE€ CTOPOHBI MeTabonmm3Ma. Turbsl oOMeHa
BEIIIECTB: aBTOTPO(HBIN W TeTepoTPOQHBIA. YdUacThe KHUCIOpoaa B OOMEHHBIX
mpolieccax. JHepreTuueckoe obecredeHue KieTku: mnpeBpanieHue ATO B
oOMeHHBIX Tporieccax. DepMEHTAaTUBHBIA XapakTep peakiuid KIETOYHOTO
Merabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA W MEXAHHU3M JCHCTBUSL.
Kodepmentsl. OTinunst pepMeHTOB OT HEOPraHUYECKUX KaTaiu3aTtopoB. bemku-
aKTUBATOPHI M OCIKU-WHTHOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEpMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBUuHBIA CHUHTE3 OpPraHUYECKUX BeHleCTB B KieTke. DOTOoCHHTES.
AHOKcuceHHbIll U OKcueeHHblll omocunme3 y oaxkmeputi. Ceemocoouparowjue
nuUeSMeHmbl U NUSMEHMbl PeakyuoHHo2o yenmpa. Poib XJI0pomiacToB B Ipouecce
dotocunteza. CBetoBas u TeMHOBas Gaszbl. Pomoovixanue, Cs., Cy. u CAM-munul
gdomocunmesa. IlponyktuBHOCTh (hoTOCHHTE3a. BnusiHMEe paznuyHbIX (PaxToOpoB
Ha CKOpOCTh (poTocuHTe3a. 3HaUeHue (POTOCUHTESA.

XeMOCHUHTE3. Pa3noob6pasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUDUIIUPYIOIIHE OaKTepuH, >KeIe300aKTepuu, CepoOAKTEpHUH, BOIOPOIHBIC
OakTepuu. 3HaYEHUE XEMOCHUHTE3A.

AHaspoOHbIe opranu3Mbl. Buaesl Oposkenus. [IpomykTbl OposkeHHS W HX
UCIIOJIb30BAaHUE YEJIIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENH OOJIE3HEH.

AspoOHBbIe OPTraHU3MBI. Oransl SHEPreTUYECKOrO oOMeHa.
[ToaroroBuTENbHBIN 3TaMn. [ THKOIN3 — OECKUCIOPOIHOE PACIICTUICHUE TIIFOKO3bI.

buonornyeckoe okuclieHHe, WIK KIETOYHOE JibIxaHue. Poib MUTOXOHIpUil B
npoleccax onosornyeckoro okucienus. [uknnueckue peakiuu. OKUCIUTENBHOE
dbochopunupoBanue. Ouepeus memopanno2o epaduenma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cummaszwi. IlpemmyiiecTBa a’poOHOTO MyTH
oOMEHa BeIeCTB nepes aHa3POOHBIM. DPHEKTUBHOCTH YIHEPTETUUIECKOTO OOMEHA.

JleMoHCTpan U

[Toptpersr: k. Ilpuctou, K. A. Tumupsases, C. H. Bunorpanckuii, B. A.
Ourenwrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabmuiel 1 cxembl: «@oToCHHTE3», « DHEpreTuYecKuii oomMen», «brnocunres
oenka», «CtpoeHne pepMeHTa», « XeMOCHHTE3Y.

O6opynoBaHue: CBETOBOM MHUKPOCKOI, 00OpYJOBaHHUE I MPUTOTOBIICHUS
MTOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlaGoparopnass padora  «lM3ydyeHue  KATAIMTUYECKOM  aAKTUBHOCTH
(dhepMeHTOB (Ha MpUMEPE aMuUjIa3bl MIN KaTala3bl)y.

JlabopaTtopnass pabGora «/3ydyeHue (HepMEHTATUBHOTO pACIICTICHUS
MEPOKCH/Ia BOJIOPO/Ia B PACTUTEIIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTopnass padora «CpaBHeHue mporieccoB  (OTOCHMHTE3a U
XEMOCHHTE3a».

JlaGopaTopHasi padoTa «CpaBHEHHE ITPOIECCOB OPOKCHUS U JBIXAHHS.

Tema 7. HacaencreenHass uHpopMauus U peajusanus eé B KJIeTKe

Peakuiun mMarpuuHoro cunres3a. [IpuHIUI KOMIUIEMEHTAPHOCTH B PEAKIIMIX
MaTpPUYHOIO CUHTe3a. Peanuzanus HacieacTBeHHOW nHpopManuu. ['eHeTnueckuit
KOI, €ro cBoucrBa. TpaHckpunuusa — wmaTpuunbeli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUMIUMU: KOMIUIEMEHTAPHOCTh, AHTUIMAPAIIIEIBHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancasuus u e€ sranbl. Yuactue TpancnopTHeix PHK B Ouocunrtese 6enka.
VYcenoBust OuocunTeza Oenka. KoaupoBanue aMuHOKUCIOT. Posb pubocom B
OonocuHTe3e Oenka.

Cogpemennvie npedcmasnenus o cmpoenuu 2enog. OpraHuzanus reHoma y
MIPOKApUOT U 3YKapUOT. Peryisiius akTUBHOCTM T'€HOB Yy NpOKapuoT. I'mmores3a
onepoHa (®. XKako6, K. MaHno). Monekynsaprvle mMexanusmvl IKCHPECCUuu 2eHO8 y
aykapuom. Ponb xpomamuna 6 pecynsiyuu pabomoel 2enog. Perynsuus 0OMEHHBIX
MPOLIECCOB B KJIeTKe. KiIeTOUHBIN rOMeoCTas.

Bupycer — HekiieTounbie (OpMBI )KH3HU M 00IUTaTHBIC TTapa3uThl. CTpoeHue
MPOCTHIX U CJIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbIl YUK
JIHK-cooepocawux eupycos, PHK-coodepocawux eupycos, o6axmepuogazos.
Obpamnas mpanckpunyus, pegepmasa, UuHmezpasd.

BupychHbie 3a0oeBaHusi 4enoBeka, KMBOTHBIX, pacteHui. CITN], COVID-
19, conmanbHpie ¥ MEAUITUTHCKHAE TPOOTIEMBI.

buoungpopmamura: unmeepayus u ananuz 6onvuwiux maccugos («bigdatay)
CMPYKMYpHuIX buonocudeckux oannvix. Hanomexuonoeuu 6 buonoeuu u meouyume.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKkapcms.



JlemoHcTpanuu

[Toprpetsr: H. K. Kosbiios, /1. 1. UBaHoBCKHIA.

Tabnuiel 1 cxemsl: «buocuHTe3 Oenkay, «I'eHeTHYeCKuil Kol», «Bupyce»,
«bakrepuodarmy.

IIpakTnueckas padora «Co3anue MOJICIIU BUPYCAY.

Tema 8. /Ku3HeHHbIH UKJI KJIETKH

Knerounsiii mukia, ero mepuoabpl W perymsnus. Hutepdaza u  MuUTO3.
Oco0eHHOCTH TPOIIeCCOB, MpOTeKarImuXx B uHTepdase. [loaroroBka KieTku K
nenennto.  [IpecunTeTndyeckuii  (MMOCTMUTOTUYECKUM),  CUHTETHYECKHUU WU
MOCTCUHTETUUECKUH (TPEMUTOTUUYECKUI) TIEPHOIbl UHTEP(DA3bI.

Marpuunsiii cunte3 JJHK — pennukanms. [lpuanuner perumkanuu JJHK:
KOMIUJIEMEHTAPHOCTh,  IOJYKOHCEPBATUBHBIM  CHHTE3, aHTUIAPAJJIECIBHOCTD.
Mexanusm pernukauuu JTHK. Xpomocombl. CTtpoenue xpomocoM. Teinomepsl U
TeromMepaza. XpPOMOCOMHBIA HAa0Op KJIETKM — KapuOTUIll. JIUTIOWAHBIA W
rariouaHbelid  HaOoOpsl  XpoMocoM. ['omosiornunble  XpoMocoMmbl. IlonoBbie
XPOMOCOMBI.

Henenne xmerkm — wmuto3. Craguum MHUTO3a U TPOUCXOIAIINE B HUX
npouecchl. Tunbel muto3a. KapuoknHe3 u 1uToknHe3. buosiornyeckoe 3HaueHue
MHUTO3a.

Perynauuss mutoTHueckoro uukia kietku. [Iporpammupyemas kieTtodyHas
ru0esnp — arnomnTos.

Knerounoe sapo, XpoMocombl, (DYHKIMOHAlbHAs Te€HOMHUKA. Mexanusmol
npoaughepayuu, ouggepenyuposku, cmapenus u eudenu xiemokx. «l{ugposas
KllemKkay» — Ouourngopmamuyeckue Mooeiu QyHKYUOHUPOBAHUsL KIemKU.

JleMoHCcTpanumn

Tabmuiel 1 cxeMbl: <«OKW3HEHHBIM IMKII KIETKW», «MmuT03», «CTpoeHHe
xpomocomy, «Pemmukanus JJHK.

O6opynoBaHUE: CBETOBOM MUKPOCKOI, MUKpOIIpenaparbl: « MUTO3 B KJI€TKax
KOPEIIIKA JTyKay.

JlaGopaTtopnass  paGora  «/I3ydyeHue  XpoMOCOM  Ha  TOTOBBIX
MHKpPOITpEnapaTax».

JlabopaTtopnas padora «HabmoneHre MuTo3a B KJIETKaX KOHUYMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKpOIperapaTax ).

Tema 9. Crpoenue u GyHKUMHM OPraHM3MOB

buonorunueckoe pazHooOpa3zue OPraHu3MOB. OIHOKIETOYHBIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOUHBIE OPTaHU3MBI.

OcoOEHHOCTH  CTPOEHHUS U  JKU3HENEATENbHOCTH  OJIHOKJIETOYHBIX
opranu3mMoB. bakTtepumu, apxew, OJHOKJIETOUHbIE TPUOBI, OJHOKJIETOUYHBIE
BOJIOPOCIIH, APYTHUE NPOTUCTHI. KOIOHUAIBHBIE OPTAHU3MBI.



B3anMoCBsI3b 4acTed MHOTOKJIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl H
cucteMbl opranoB. OpranusM Kak eJIMHoe 1enoe. ['omeocras.

Tkanu pacrenuii. Tumbl pacTUTENBHBIX TKaHeW: oOpa3oBaTebHas,
MOKPOBHAsI, TMPOBOJAIIAsA, OCHOBHAas, MexaHuueckas. OCOOEHHOCTU CTPOCHUS,
(yHKUMIA U paciofIOKEHUs] TKAHEH B OpraHax pacTEHUN.

TKaHU XKUBOTHBIX M YEJIOBEKA. THWIIbI KUBOTHBIX TKAHEU: 3MUTEIIMAIbHAS,
COCIMHUTEbHAS, MbIIIeyHasi, HepBHas. OCOOCHHOCTH CTpoeHUs, (GYyHKIUA U
PAaCIIOJIOKEHUS TKAHEW B OPraHax KMBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M TIeHEpaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHUCTEMBbI OPTraHOB UBOTHBIX U 4YeiOoBeKa. OYHKIIMHA OPraHOB U CUCTEM OPraHOB.

Omnopa Ttena opranu3moB. Kapkac pacrenuit. CkeneTbl OJHOKJIECTOYHBIX U
MHOTOKJIETOUYHBIX JKMBOTHBIX. HapykHblii U BHYTpeHHUU ckeneT. CTpoeHue u
TUIIBI COEAUHEHUS KOCTEN.

JBmxeHne  opraHu3MoB. JIBM)KEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUTHOE, KTYTHKOBOE, PECHUYHOE. J[BMKEHHME MHOTOKJIETOYHBIX PaCTEHHI:
TPOIIU3MBI M HACTHUU. JIBM)KEHHWE MHOTOKIIETOYHBIX >KMBOTHBIX M YEJIOBEKA:
MblieyHas cucreMa. Pediiekc. CkeneTHble MBI U UX padoTa.

IIutanue opranusmoB. IloryomeHnne BOABI, YIVIEKMCIONO rasa |
MHHEPAJIBHBIX BELIECTB pacTeHUsAMU. lIutanue >XUBOTHBIX. BHYTpHUIIOIOCTHOE U
BHYTPHUKJIETOUYHOE mnuuieBapeHue. [IutaHne mo3BOHOYHBIX >KUBOTHBIX. OTHENBI
MULIEBAPUTENILHOTO TpakTa. [lumeBapurenpHble kene3bl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jpixanue opranu3mMoB. JIpixanue pacteHuid. Jlpixanue sxuBOTHBIX. Juddy3us
ra3oB yepe3 MOBEPXHOCTh KiIeTKH. KoxkHoe npixanue. [[pixarenbHas MOBEPXHOCTD.
’KabGepHoe u nérounoe apixanue. /[pIxaHue mN03BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCJIOKHEHUE CTPOCHUSI JIETKMX [O3BOHOYHBIX JKMBOTHBIX.
JIpixaTenpHass cucrema uesioBeka. MeXaHu3M BEHTWIIUMU JETKUX y NOTUL U
MJIeKOTUTaromuX. Perysiius npixanus. JlpixareabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHMW3MOB. TPaHCIIOPTHBIE CHUCTEMBI PACTEHUM.
Tpancnopr BewmEecTB y JKUBOTHBIX. KpoBeHOCHass cucrema W €€ OpraHsl.
KpoBeHocHasi cuctemMa TMO3BOHOYHBIX JKMBOTHBIX U 4enoBeka. Cepaue,
KPOBEHOCHBIE COCYZbl M KpoBb. Kpyrum kpoBooOpamieHusi. DBOJIOIMOHHBIC
YCIIOXKHEHUSI CTPOCHUSI KPOBEHOCHOM CUCTEMBI TTO3BOHOYHBIX >KMBOTHBIX. PaboTta
cepua u €€ peryJisiuus.

Brinenenue y opranusmoB. Beigenenne y pacteHuil. Bwinenenue y
*KUBOTHBIX. CoKpaTuTenbHble Bakyoiu. Opranbl BblaeneHus. DPunbTpanus,
CeKpenusi 1 00paTHOE BCAChIBAHME KaK MEXaHU3Mbl PabOThl OPTaHOB BBIJCICHHUS.
CBs3b TOJIOCTH TeJIa C KPOBEHOCHOW W BBIJECIUTENIBHON cUCTeMaMu. Bolzienienue y



MO3BOHOYHBIX JKUBOTHBIX M 4enoBeka. [louku. CtpoeHne n QyHKIHMOHUPOBAHUE
HeppoHa. OOpa3zoBaHNEe MOYH Y UEIOBEKa.

3ammTa y OpPraHU3MOB. 3allliTa y OJHOKIJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHl MNPOCTEHINMX. 3aluUTa Yy MHOTOKJIETOYHBIX pacTEHUH.
Kyrtukyna. CpencrBa macCUBHOM M XUMHUYECKOM 3aIIUThl. DUTOHLUIBI.

3ammTa y MHOTOKJIETOYHBIX >KUBOTHBIX. [IOKpOBBI M WX HpPOU3BOJHEIE.
3amuTa opranu3ma oT Ooje3Heil. MiMmyHHas cuctema udenoBeka. KieTounblit u
TYMOPQJIbHBIA HUMMYHUTET. Bpoxka€HHBIH M NpUOOpPEeTEHHBIN crenupuIecKu
UMMYHHTET. Teopusi KIoHaIbHO-celeKTUBHOrOo ummyHurtera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI OpraHu3MoB. Posib BpOKIEHHOTO
UMMYHUTETA B PA3BUTUH CHUCTEMHBIX 3a00JI€BaHUM.

Pazmpaxxumocte u  perymsuuss |y  OpraHusMoB. Pasapaxumocts y
OIHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3zgpaxumMocTe U peryisinus y
pactenuii. POCTOBBIE BEIIECTBA U UX 3HAYCHUE.

HepBHas cucrema u peduieKTOpHAs peryisnus y >KUBOTHBIX. HepBHas
CUCTEMA M €€ OTHEJNbl. DBOIOLHUOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CHUCTEMBI
y JKUBOTHBIX. OTHENbl TOJOBHOIO MO3ra MO3BOHOYHBIX KMBOTHBIX. Pediekc u
pediekTopHas ayra. be3ycioBHbIE U YCIOBHbBIE PE(DIICKCHI.

['ymopanpHast perynsiuus W 3HAOKPUHHAsA CHUCTEMA JKUBOTHBIX M YEJIOBEKa.
JKenmespl HDHOOKPMHHOW CUCTEMBI M HX TOPMOHBL. JleHCTBHE TOPMOHOB.
B3auMoCBsI3p HEpBHOW M SHIOKPUHHOW CHCTEM. [ umoTamamo-runodusapHas
cUCTEMA.

JdeMoHCTpan U

IToprper: U. 11. I1aBnos.

Tabnmuupsl u cxembl: «OJAHOKJIETOUHBIE BOAOPOCIN», «MHOTOKIETOUHBIC
Bojopocin», «baktepumn», «lIpocrelimue», «Opranbl LBETKOBBIX PACTEHUID,
«CucremMbl OpPraHOB TO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHEe CTpoeHue
HaceKoMbIx», «Tkanu pacrenuit», «KopueBbie cuctembl», «CTpoeHue ctedisy,
«CTpoeHre JNUCTOBOW IUIACTUHKW», «TKaHW KXHUBOTHBIX», «CKEJIET 4YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHocHas cucrema», «/lpIxarenbHas
CHUCTEMA, «Hepsnas CHUCTEMA, «Koxay, «MBpIIeuHas CUCTEMAY,
«BpraenurenbHas cucteMa», «IHIOKpUHHAs cuctemayn, «CTpOoeHUE MBIIIIbDY,
«MAmmyHnurer»,  «KumeyHonmonoctHele», «CxeMa  NHUTaHUS  PaCTECHUN»,
«KpoBEHOCHBIE CHCTEMBI IO3BOHOYHBIX JKUBOTHBIX», «CTpOEHHE TUIAPHDY,
«Ctpoenue mnanapum», «BHyTpeHHee cTpoeHHe N0KAEeBOro uepBsi», «HepBHas
cuctema poeio», «HepBHas cucrema rymkum», «HepBHas — cucrtema
npecMbikatomuxcs»,  «HepBHas  cucrema  nruny, «HepBHas — cucrema
MIeKonuTaroux», «HepBHas cuctema uenoBeka», «Peduexey.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKPOIpPENnapaTrhl OHOKIECTOYHBIX
OpraHW3MOB, MUKPOIIPENapaThl TKAHEH, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIUU
HACEKOMBIX, UTIJIOKOXHUX, UBbIE SK3EMIUISIPhl KOMHATHBIX pacTeHui, repbapuu
pacTeHMl pa3HBIX OTMAEJOB, BIAXHbIE Mpenaparbl KUBOTHBIX, CKEJETHI
MO3BOHOYHBIX, KOJUICKIIMM O€CIO3BOHOYHBIX JKMUBOTHBIX, CKEJIET YEJOBEKa,
000pyI0BaHUE I IEMOHCTPAIIMH MIOYBEHHOTO U BO3YIIHOTO MUTAHUS PACTECHUH,
pacHIeTUIeHus KpaxMalia U OSJIKOB Mo IeCTBUEM (hepPMEHTOB, 000OPYAOBAHHE IS
JIEMOHCTPALUH OMBITOB MO0 U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma
JbIXaTENIbHBIX JBUKEHUI, MOJIEIIA T'OJIOBHOTO MO3ra Pa3jJNYHbIX )KUBOTHBIX.

JlabopaTopHasi padora «/3yueHne TKaHEeW paCTEHUI.

JlaGoparopHasi pabora «/3yueHue TKaHEeN )KUBOTHBIX).

JlabopaTopHasi padora «/3yueHne opraHoB IBETKOBOI'O PACTECHHUS.

Tema 10. PazmHokeHne U pa3BuTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUSI OpraHu3MoOB: Oecrojioe (BKIJIIOYasi BET€TaTUBHOE) U
noysioBoe. Buael  Oecrnosoro  pa3MHOXKEHUSA:  I[OYKOBAaHWE,  CHOPYJISLUS,
dbparMenTanus, KIOHUPOBAHUE.

[TonoBoe pa3zmHokeHue. [lonoBeie KieTKH, Miau rametsl. Meiio3. Craauu
Mmeiio3a. [loBenenne xpomocom B Meito3e. Kpoccunrosep. buonornyeckuii cMbICi
Melo3a W TIOJIOBOro Iporecca. Meilo3 M €ero Mecro B JKU3HEHHOM IUKIIE
OpraHU3MOB.

[IpenzapoasiieBoe pazButue. ['amerorenes y KuBOTHBIX. [10JI0BBIE Kee3bl.
OO0pazoBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaTorenes u oorenes. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTBOpeHHe W SMOpPHOHATIBLHOE pa3BUTHE HKUBOTHBIX. CHmoOCOOBI
OILTOIOTBOPEHMS: HApPY)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuyaibHOE pa3BUTHE OPTaHU3MOB (OHTOTEHE3). DMOPHOJIOTHS — HayKa
O pPa3BUTUHU OPraHU3MOB. Mopgozcenez — 00Ha U3 2nagHbIX NPOOIEM IMOPUOTLOSUL.
Konyenyuss mopgocenos u moodenu mopghoeenesza. Ctaguum >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumbl  apoOneHus.
Jemepmunuposeannoe u HedepMuHuposanrHoe Opobaenue. brnacmyna, munvi
onacmyn. OCOOCHHOCTH NPOOJEHUS MIICKOMUTAIONIUX. 3apOJbIIIEBhIE JIMCTKU
(ractpynsuus). 3akiiajika OpraHOB M TKaHEH U3 3apOoIbIIIEBBIX JIUCTKOB. B3anmHoe
BIUSIHAE YacTel pa3BUBAIONIETOCS 3apojbliia (SMOpPUOHANbHAS WHIYKIINA).
3akiagka TUTaHA CTPOCHHMSI HKMBOTHOTO KakK  pe3yjibTaT HepapXUUYECKUX
B3aUMOJICUCTBUII T€HOB. BiusHue Ha 3MOpHOHANBHOE pPAa3BUTUE PaA3IMYHBIX
(GhaKTOpOB OKpYKAIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. [locTamMOpuoHanbHBIM Tepuoa. IlpsMoe wu
Hempsimoe pas3BuTue. Pa3zBute ¢ wmetamopdo3oM y O€CO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYEeCKOe 3HAaYECHHE MPSMOr0 W HEMPSIMOTo



pa3sBUTHS, UX PACHPOCTPAHEHHUE B NpUpoje. Tumbsl pocra KUBOTHBIX. DAKTOPHI
PETYISIUU POCTA JKUBOTHBIX M YenoBeka. CTaguu moCTIMOPHOHAIBHOTO Pa3BUTHUS
y ’KUBOTHBIX U 4esioBeKa. [lepuoasl oHTOreHe3a uenoBeka. CTapeHre U CMepTh Kak
OMOJIOTUYECKHE MTPOLIECCHI.

Pasmuoxenne u pasButue pactenuil. ['ameroput u cnopodur. Meiio3 B
KU3HEHHOM IMKJe pacTeHuil. OOpa3oBaHue crop B TMporecce Menosa.
['amerorene3 y pacreHuidd. OIIOAOTBOPEHHE U  Pa3BUTHUE PACTUTEIIBHBIX
opranu3MoB. [[BoiiHOE OIJI0IOTBOPEHHE Y IBETKOBBIX pacTeHuil. OOpa3oBaHuEe U
pa3BUTHE CEMEHH.

MexaHu3Mbl peryJaiuyi OHTON€HE3a Y PACTCHUM U )KUBOTHBIX.

JlemoHcTpanuu

[Toptpetsl: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereraruBHoe pasMHoOxeHue», «Tumbsl Oecrosioro
pPa3MHOXEHUSD», «Pa3MHOXKEHUE XJIaMHAOMOHAJb», «Pa3MHOXEHHE 3BIJICHBD»,
«PasmHoxeHue runpel», «Meio3», «Xpomocombly, «I'amerorenes», «CtpoeHue
AUIEKIIETKH U cnepMmaro3onjia», «OCHOBHbIE CTaauu OHTOreHnesayn, «lIpsmoe u
HEnpsMoe pas3Butue», «Pa3zBurhe wmakickoro xyka», «Pa3Butue capaHumy,
«Pa3Butne NATYmIKW», «J|BOMHOE OIUIOJOTBOPEHUE Y LBETKOBBIX PACTEHUINY,
«CTpoeHue cemMsiH OJTHOJOJIBHBIX M JBYIOJIbHBIX PACTCHUN», <« KM3HEHHBIN LMK
MOPCKOM  KamyCTbD», <« KM3HEHHBIM UHUKI MXa», <OKHU3HEHHBIM  IUKI
MarnopOTHUKA», « KU3HEHHBIN LIUKII COCHBD).

O6opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpPOIpenaparbl SUIEKIETOK |
CIIEpPMAaTO30UJI0B, MOJENb «L{MKII pa3BUTHS JIATYLIKI.

JlaGoparTopHasi padora «l/3ydeHrue CTPOCHHUS MOJOBBIX KJIETOK HA FTOTOBBIX
MHKpPOITpEnapaTax».

IIpakTnueckass padora «BbisgBIEeHUE MNPU3HAKOB CXOJICTBA 3aPOJBIIICH
MTO3BOHOYHBIX JKMBOTHBIX).

JlaGoparopnass padora «CTpoeHHE OpPraHOB Pa3MHOMXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTuka — Hayka O HaCJeJACTBEHHOCTH M HM3MEHYUBOCTH
OpPraHu3MoB

Hcropust cTaHOBJIEHUS ¥ pa3BUTHS TEHETUKH Kak Hayku. PabGoter I
Menpgens, I'. ne ®puza, T. Moprana. Posib 0T€4eCTBEHHBIX YUYEHBIX B pPa3BUTHU
reHetuku. Pabotel H. K. KonbsuioBa, H. 1. BaBunosa, A. H. benosepckoro, I'. 1.
Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeea-PecoBckoro.

OCHOBHbBIE€ TEHETUYECKHUE MOHITUS U CUMBOJIBL. | OMOJIOTHUHBIE XPOMOCOMBI,
aJUIeJIbHbIE TE€HbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA U PELECCHUBHBIN
MPU3HAK, TOMO3UT0Ta, TETEPO3UTOTA, YUCTAS JTUHUS, TUOPHUIBI, TEHOTHUIT, ()EHOTHII.



OCHOBHBIE ~ METOJBI ~ T€HETUKH: THOPUAOJOTUYECKHUHA,  IUTOJOTHYCCKHUH,
MOJIEKYJISIPHO-T€HETUYECKHM.

JleMoHCTpan U

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

Tabnunel u cxembl: «MeToIbl TeHEeTUKIWY, «CXEeMbI CKPEIIUBaHUSD.

JlabGopaTopnasi pabGora «J/[po3oduna Kak OOBEKT TIE€HETHYECKUX
VCCIIEIOBAHUID.

Tema 12. 3aK0HOMEPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHaenss — 3akoH
eAMHO00pa3usi THOPUIOB MepBoro nokojeHus. [IpaBuno qomuHupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paclIeIUIeHUs MPHU3HAKOB. LluTonormyeckue OCHOBBI
MOHOTMOPHIHOTO CKpeluBaHus. [ ' unoresa 4yucToThl raMer.

AHanuzupytouee ckpemuBanue. [IpoMexyTouHbIi XapakTep HaclleJOBaHUS.
Pacuiennenre npu3HakoB Py HENOJIHOM JOMUHUPOBAHKH.

JurubpugHoe ckpemuBanue. Tpetuit 3akoH MeHienst — 3aKOH He3aBUCUMOTO
HAcJlelIOBaHMs ~ TpU3HAKoB.  lluTosmornueckue  OCHOBBI  JTUTHOPUHOTO
CKpEILIBaHUS.

CuennenHoe HacienoBanue npusHakoB. Pabotel T. Moprana. CuemnsieHHoe
HACJICJOBAHUE T'€HOB, HAPYILUICHHWE CLEIUICHWS MEXAY I€HaMH. XPOMOCOMHas
TEOPUS HACIEACTBEHHOCTH.

['eHeTuka nojga. XpoMOCOMHBIM MEXaHU3M OINpPEAEIIEHUS MoJIa. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbI M TeTepOraMeTHbId MoJ. ['eHeTnueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanne Npru3HaKoB, CLENIEHHBIX C ITOJIOM.

I'enoTun kak uenoctHas cucrema. [imeoTponust — MHOKECTBEHHOE JEUCTBUE
reHa. MHOXECTBEHHbIN aienu3M. B3anmoneicTBue HeaIeNbHbBIX T'€HOB.
KommiementapHocTs. Onuctas. [Tonumepust.

['eHETHYECKUIT KOHTPOJIb PAa3BUTHs PACTEHUM, >KMBOTHBIX M 4YEJIOBEKa, a
TakkKe (PU3NOJIOTMYECKUX TPOIECCOB, TMOBEICHUS W KOTHUTUBHBIX (YHKIIUM.
['eHeTHYECKHE MEXaHU3MbI CUMOMOTE€HE3a, MEXaHU3Mbl B3aUMOJICHCTBUS «XO35IUH
— Tapa3uT» U «XO3IMH — MHUKpOOMOM». ['eHeTHdyeckrne acheKTbl KOHTPOJIS H
M3MEHEHHS HACJIEICTBEHHON MH(OpPMAIIUU B TOKOJICHHUSIX KJIETOK U OPTaHU3MOB.

JdemoHcTpanuu

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

Tabmuupr u cxemsl: «IlepBoiii 1 BTOpOil 3akoHbI Menaens», « Tpetuit 3akoH
MeHnnens», «AHamu3upyrouniee ckpemuBanue», «HemomHoe TOMUHHpPOBAaHHEY,
«CuernyieHHOe HacleloBaHWe MNPU3HAKOB Y Jpo30¢uibl»y, «['eHeTuka monay,



«Kapuotunm  dgenmomeka», «Kapuotun gpozodwmiby, «Kapuotum OTHIBD,
«MHOX€eCTBEHHBIN ajljIennu3M», « B3auMo1eiCTBUE TEHOBY.

O6opynoBanue: MojeNb I JEMOHCTpAlluud 3aKOHOB  €IMHOO00Opa3us
ruOpuUJIOB TIEPBOrO TOKOJICHUST M pacHICIUICHUs MPU3HAKOB, MOJEIb s
JIEMOHCTpAllMM 3aKOHA HE3aBUCHMMOTO HACJIEAOBAHUS NPU3HAKOB, MOJIENb JJIs
JIEMOHCTPAlUM CLEIJICHHOTO HACJIEIOBaHUs IMPU3HAKOB, CBETOBOW MMKPOCKOII,
MUKpornpenapar: «/po3odunay.

IIpakTuueckas padora «/3ydyenwe pe3yiabTaTOB MOHOTHOPHUIHOTO
CKpEIIMBaHUA Y IPO30DUIIBD».

IIpakTnueckas  paGora  «M3ydeHue  pe3yJbTaToB  JUTHOPUIHOTO
CKPEIIMBAHUSA y TPO30(DUITBD».

Tema 13. 3aK0HOMEPHOCTH U3MEHYHUBOCTH

BzaumoneiictBue reHotuna u cpeabl npu  GopMHpOBaHUM (DEHOTHUIA.
N3MeHunBOCTh NpU3HAKOB. KauecTBEHHbICE M KOJWYECTBEHHBIE MPU3HAKU. Buabl
VM3MEHUYMBOCTH: HEHACJICACTBEHHA U HACIICICTBEHHASL.

Momudukanronnas U3MEHUYUBOCThb. Ponb cpeast B (hopmMupoBaHUH
MOAU(PUKAIIMOHHON HM3MeHYnBOCcTH. Hopma peakinuu npusHaka. BapuarnmoHHbIN
psa v BapuanuonHas kpupas (B. Moranncen). ColicTBa MOau(pUKaIMOHHON
U3MEHYUBOCTH.

['eHoTUNIMYECKas N3MEHUYUBOCTh. CBOKMCTBA T€HOTUIIMYECKON N3MEHYUBOCTH.
Buabl reHOTUNTMYECKON N3MEHYMBOCTU: KOMOMHATHUBHAS, MyTallMOHHAsL.

KomOnHaTuBHAs W3MEHYMBOCTH. Meio03 M TIOJIOBOM TMPOIECC — OCHOBA
KOMOMHATUBHON M3MEHUYUBOCTU. POIb KOMOMHATUBHOI N3MEHUYMBOCTH B CO3/ITaHUHU
T€HETUYECKOT0 pa3Hoo0pasus B Mpejiesiax 0JTHOro BUA.

MyTanmonHass HM3MEHYMBOCTh. BHIBI MyTalMil: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbBIE W  HWHAYUUMPOBAaHHbIE MyTauuu. SaepHele U
nuToIIa3MaTuyeckue Myrtanud. CoMaTUYECKUE U TMOJOBble MyTauuu. [IpuunHbI
BO3HUKHOBEHUsS MyTanuid. MyTareHbl W WX BJIUMSIHUE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIlMOHHOTO Mpolecca. 3aKOH TOMOJIOTUYECKHX PSIOB B
HacnencTeeHHo m3menuuBoctu (H.M. BaBuiioB). BHesinepHass U3MEHUHUBOCTh U
HACJIEICTBEHHOCTb.

Onuecenemuxa U OSNUSEHOMUKA, PpOJb dNUSEHemUYecKux @axkmopos 6
HAac1e008aHUuU U U3MEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS8 Y OP2AHUIMOB.

JemoHcTpanuu

[Toptpersr: I'. ne ®pus, B. Noranucen, H. 1. BaBuios.

Tabmumet u  cxeMbl: «Bugel  u3MeHuumBOCTHY, «MoOaudUKaIMOHHAS
U3MEHYUBOCTDHY, «KombunaTuBHas U3MEHYUBOCTDHY, «Merosy,
«OnnonoTBopeHuey, «I'eHeTndeckue 3a00ieBaHus YeIoBeKay, « Buabl MyTaiuii».



O6opynoBaHue: XKMBbIE W TepOapHBIE IK3EMIUIPHI KOMHATHBIX PAacTCHUH,
pucyHku (dpoTtorpaduu) >KUBOTHBIX C PA3TUYHBIMUA BHJIAMH U3MEHYMBOCTH.

JlaGopaTopHas padora «HccnenmoBanne 3aKOHOMEPHOCTEMN
MOAU(DUKAIIMOHHOW HM3MEHUYMBOCTH. [locTpoeHue BapuallMOHHOTO psijga U
BAPUALIMOHHOW KPUBON».

IIpakTuyeckas padora «Mytamuu y aApo3odunasl  (HA TOTOBBIX
MUKPOTIpETapaTax).

Tema 14. I'eHeTuKa YesiOBeKa

Kapuotun uenoBeka. MexayHapoaHas Mporpamma HCCIENOBaHUs T€HOMa
YyejaoBeKa.  MeToapl  M3y4eHHMSI TEHETHKH  4YEJOBEKA: TE€HEAIOTUYECKHUM,
OJIM3HEIIOBBIM, LIUTOTCHETUYECKUIA, MOMYJISALIUMOHHO-CTaTUCTUYECKUN,
MOJIEKYJISIPHO-T€HETUUECKUM. CoBpemeHHOE ONIPEIEIICHUE TE€HOTHUIIA:
MIOJITHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIIE C MTOMOUIBIO
[111P-ananu3a. HacneacTBeHHbIe 3a00JieBaHUA YellOBeKa. [ €HHbIE 1 XpPOMOCOMHBIE
Oonie3HM 4YenoBeka. boJie3HW ¢ HACJIENCTBEHHOM MPEapacioyioKEHHOCTHIO.
3HaYeHUuEe MEAMIIMHCKON T€HETUKHU B MPEIOTBPALCHUN U JICYEHUU T'€HETUYECKUX
3a00yieBaHUI uenoBeka. MeauKo-TeHeTUYecKoe KOHCYJbTupoBaHue. CTBOJIOBbBIE
KJIeTKH. [[OHSTHE «TE€HEeTHYECKOro rpy3a». DTUYECKUE ACMEKThl UCCIIECIOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KIIETOK.

['eneTnyeckue (¢akTOpbl TOBBIIIEHHON YYBCTBUTEJIBHOCTH YEJIOBEKA K
bu3HYecKOMy U XUMHUYECKOMY 3arpsi3HEHUIO OKpY Karomieil cpensl. [ eneTnueckas
MIPEIPACIIONIOKEHHOCTD YEJIOBEKA K ITATOJIOTUSIM.

JleMoHCTpan U

Tabnuiel u cxembl: «Kapuotun uenoBekay, «MeToJbl U3yUeHUs] TeHETUKU
4esoBeKay, «l eHeTnueckue 3a00JIeBaHUS UETTOBEKAY.

IIpakTnueckas padora «CocTaBleHHE U aHAIU3 POJIOCIOBHONY.

Tema 15. Cesrekuusi OpraHu3zMoB

JloMecTukanuss M cCeleKkuus. 3apoKIACHUE CEJNEKIMW U JIOMECTHUKALIHHU.
VYuenue H. W. BasunoBa o IleHTpax MNpPOUCXOXIECHUS U MHOrooOpasus
KYJIbTYPHBIX pacTeHuil. Poip cenekuuu B CO3JaHUM COPTOB PACTEHUM U IOPOJ
*uBOTHBIX. CopT, mMOpoAa, IITaMM. 3aKOH TOMOJIOTUYECKUX PSAJIOB B
HaciaeACcTBeHHOM wu3MmeHuMBoctTh H. WM. BaBuioBa, ero 3HadyeHue id
CEJICKITMOHHOM padoThHI.

Metoanl ceneKIMoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM U
VIH/INBU1Y AJIbHBIMN. Jrtanbl KOMOMHAIIMOHHON CCJIEKIIUU. HUcnsiTanne
MPOU3BOAMTENEH MO TOTOMCTBY. OTOOp MO TEHOTHIY C MOMOIIBIO OICHKU
dbeHoTuna NOTOMCTBA U OTOOP MO TE€HOTHUITY ¢ ToMolsio ananu3a JJHK.

HckyccTBeHHBIE ~ MyTareHe3  Kak  METOJ  CEJIEKIMOHHOW  padoThI.
PanmnanmoHHBI 1 XUMHYECKUN MyTareHe3 Kak UCTOYHUK MYTAlUMN Y KyJbTYPHBIX



dbopm opranu3moB. Vcmonb30BaHHE TEHOMHOTO PENAKTHPOBAHUS WU METOOB
pexomOuHanTHRIX JIHK 1151 momydenust iCX0AHOTO MaTepuaia Jjisi CEJIeKIUU.

[Tonyuenune MOJINTUIOUTIOB. BnyTtpusunosas ruOpUIU3aLIUs.
bnuskopoAcTBEHHOE — CKpelnuBaHue, wWiu  uHOpuauHr.  HepoacTBeHHoe
CKpellluBaHue, Wik ayTtOpuauHr. l'erepo3uc u ero mnpuyuHbl. Mcnonws3oBaHue
rereposuca B cenekiuu. Otnanénnas rubpuausanus. [Ipeomonenue Oecruioaums
MEKBHUJIOBBIX THOPHIOB. JIOCTHXKEHUSI CEJIEKIIMU PACTEHUM U KUBOTHBIX. «3en1éHas
Dpesonoyusy.

CoxpaHeHue M U3YyYEHUE N'€HETHYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHUH U
UX JHUKAX  pojauWyed Uil CO3JaHUs  HOBBIX COPTOB W THOpPUJIOB
CEIIbCKOXO3AMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpanenue u  ynpaeieHue
2eHeMUYeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YAVUUEeHUs CYUeCmeyiomux U co30aHusl HO8blX NOpoo, TUHUL U KPOCCO8, 8
MOM 4Yucie ¢ NpUMEHeHUEeM COBDEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUl,
nepeodosvlx uoell U nepcneKmueHbIX MexHoI02UlL.

JlemoHcTpanuu

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

Tabnuubl u cxembl: «LleHTpbI TPOUCXOXKIEHUS U MHOTOOOPa3us KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKUX DPSIJAOB B HACIEICTBEHHOW M3MEHUMBOCTHY,
«Metonpl cenexkumny, «Otnanéunas rudpuauszanus», «MyTaresesy.

JlabopaTopHasi padora «/3yueHrue cOpTOB KyJIbTYpHBIX PACTEHUN U TOPOJI
JIOMAIIHUX KUBOTHBIX).

JlaGopaTopHasi pabora «/3yueHrne METO0B CEJICKIINU PACTCHUI.

IIpakTnueckas padora «lIpuBnBKa pacTeHUI.

IKcKkypeusi «OCHOBHBIE METOJbI M JOCTHKEHMS CEJICKIIMU pPAaCTeHUM U
KUBOTHBIX (Ha CEJIEKIIMOHHYO CTaHLUIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENIHBIA YYaCTOK, B TEIUIMYHOE XO3SIMCTBO, B J1abOpaTOpuiO
arpOyHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

Tema 16. BuoTexHo/10TUs U CHHTETHYECKAsA OMOJIOTUS

OOBEKThI, WCTIOIB3YyEMbIE B OHMOTEXHOJIOTHH, — KJIETOYHBIE W TKAHECBBIC
KYJbTYPBI, MUKPOOPTaHU3MBI, 170:¢ XapaKTEepUCTHUKA. TpagumonHas
OMOTEXHOJIOTHS:  XJIeOOMeUeHue, IMOTYyYEHUE KHCIOMOJIOYHBIX MPOIYKTOB,
BUHOZenue. Mukpoouonornueckuii cuHtre3. OOBEKTbl MHUKPOOHOIOTHMYECKHX
texHosorui. [IponsBoacTBo Oefka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH M MHCTPYMEHTOB 1IE€JICHANPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHHUSI TEHOMOB C LEJbIO MMOJYYEHUSI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKalllX HE BCTPEUAIOIINECS B MPUPOAE OMOCUHTETUYECKHUE MTYTH.



Knerounass unxkenepus. MeToapl KyJIbTypbl KIETOK U TKaHEW PACTCHUH H
KUBOTHbIX. Kpuobanku. Comarnueckas TruOpuau3amuss W COMaTHYECKUN
smOpuoreHe3. lMcmnonp30BaHHE TallIOWIOB B CEJNEKIUU pacTeHuil. [lonyuenue
MOHOKNIOHAIbHBIX anmumein. Hcnonvszosanue MOHOKIOHAbHBIX U NOAUKIOHATbHBLX
anmumen 6 Mmeduyure. VICKyCCTBEHHOE OIUIOAOTBOpPEHUE. PeKoHCTpyKuus
AULECKICTOK U KIIOHUPOBAHUE XMBOTHBIX. METON TpPaHCIIAHTALMM ANEp KIETOK.
Texnonozuu 0300po6eHus, KYIbMUGUPOBAHUS U  MUKDOKIOHAILHO20
DPA3MHONCEHUSL CEbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass U Te€HHasg WHKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
koHcTpyupoBaHue pekomOuHaHTHbIX JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTrokeHMssT W MEPCHEKTUBBI  XPOMOCOMHOM W TE€HHOM  HWHXEHEPHH.
DKOJIOrMYecKHUe U ITUYECKUE IPOOJIeMbl T€HHOW MHKEHEPUH.

Menuuuackue o6norexnosnoruu. [loctrenomuas nudposas meaunuHa. [TIP-
JIMarHoCcTUKa. MeTaOoJIOMHBI aHaJIN3, TEHOIICHTPUYECKUM aHaau3 MpoTeoMa
YeJIOBEKa U OLICHKM COCTOSIHMS €ro 370pOBbs. Mcmonb30BaHHME CTBOJIOBBIX
kiaetok. TaprerHas Tepanus paka. 3D-Ouommxenepuss g pa3pabOTKu
byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJIOTHM, CO3AaHHUS KOMILIEKCHBIX
TKaHEH COYETAHUEM TEXHOJIOTMH TPEXMEPHOro OMONMpUHTUHra U ckaddonaunra
JUISL PEIIEHUS 3a/1a4 [IEPCOHAIU3UPOBAHHON MEIULIUHBI.

CozlaHue BEKTOPHBIX BAaKIMH C LEJIbI0 OOecredyeHHs KOMOMHHUPOBAHHOM
3anTel OT Bo3Oynuteneir OPBU, ycTaHOBieHHE MOJIEKYJISIPHBIX MEXaHHU3MOB
dbynkunonuposanusi PHK-conepkamux BUPYCOB, BBI3BIBAIOIIMX OCOOO OIACHBIE
3a00JIeBaHUs YeJIOBEKA U )KUBOTHBIX.

JemoHcTpanuu

Tabmuupl n cxemsl: «Mcnoap30BaHEe MUKPOOPTAHU3MOB B IPOMBIILIEHHOM
IIPOU3BOACTBEY, «KieTouHass nHxkeHepus», «I 'eHHast HH)KEHepUs».

JlabopaTtopHnasi pa6ora «/3yueHue oObeKTOB OMOTEXHOIOTUNY.

IIpakTueckas padora «llosyyeHrne MOIOYHOKUCIBIX TPOLYKTOBY.

IKeKypeusi  «bHoTexHONOrMs — BaXHEWIIAash IPOU3BOJMUTENIbHAS CHJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTUYECKOE TPOU3BOICTBO)».

11 KJIACC

Tema 1. 3apoxaenne W pa3BUTHE IBOJIOIHOHHBIX IPeACTABICHUHA B
onosioruu

OpomonmonHass teopust Y. JlapBuna. Ilpeanocwhuliki BO3HUKHOBEHUSA
napBuHU3Ma. JKU3Hb U Hay4dHas aesTenbHocTh Y. [lapBuHa.

JBrokyiye cuiibl 3Bosronnn BUAOB 1o Y. JlapBuHY (BbICOKast HHTEHCUBHOCTD
Pa3MHOXKEHHUSI  OpraHU3MOB, HACJEJCTBEHHass HM3MEHYUBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).



Odopmiienne cuaTeTnueckor Teopun dBomtonmu (CTD). HewTpanbHas
teopust dBomtonuu. CoBpeMEHHas JBOJIOIMOHHAS  OwWojorusa. 3HAYCHUE
HBOJIIOIIMOHHON T€OpUH B POPMUPOBAHUU €CTECTBEHHO-HAYYHON KapTHUHBI MUPA.

JdemoHcTpanuu

[Toptpetsl: Apucrorens, K. JIunnei, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kioswe, Y. apsun, C. C. YerBepukos, 1. W. llImansraysen, Ix. Xonaeiin, . K.
bernses.

Tabmuubr u cxembl: «Cucrema sxuBoit mnpupoabl (mo K. Jlunuer)y,
«Jlectnuna xkuBbIX cymectB (o Jlamapky)», «Mexanusm (opmupoBaHus
MPUCIIOCOOJICHUIT y pacTeHud ©u KUBOTHBIX (1o Jlamapky)», «Kapra-cxema
MmapmipyTa myremectus Y. Jlapsunay, «Haxonku Y. Jlapsunay, «Dopmbr 60ps0bI
3a cymectBoBanue», «llopoabl romy6eit», «MHoroobpasue KylabTYpHBIX (GopM
KarycThl», «[1opopl JOMAITHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX BUJIOB
(mo 4. J[apBuny)», «Cxema COOTHOUIEHUS JBWXXYILIUX CHUJ 3BOJIOLHUNY,
«OCHOBHBIE TTOJIOKEHUS] CHHTETUUECKON TEOPUH IBOJIIOIIUNY.

Tema 2. MUKPO3BOIIOLNSA U €€ Pe3yJIbTATHI

[Tonynsuus Kak 3JieMEHTapHas eIuHUIA 3BoJoIHH. COBPEMEHHBIE METO/IbI
OLICHKM T'E€HETUYECKOTO pa3HOooOpa3usi U CTPYKTypbl nomyssnuil. M3MeneHue
reHopoHJa TOMyJSMU KaK DJIEMEHTApHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus J[x. Xapnau, B. BaiinOepra.

DOnemeHTapHbie (HAKTOPHI (IBWKYIIHE CUJIBI) HSBOIONUU. MyTaIMOHHBIN
npouecc. KomOunatuBHas wu3MeHuuBOCTh. J[lpelid reHOB — ciydaiiHbie
HEHAIpaBJCHHbIE W3MEHEHHS 4YacToT aiejned B nonymanusx. Oddexr
ocHOBarenss. IAggexm oOymuinounoeo eopaviuika. CHUdCEHUEe 2eHemuUyecKo2o
pasnooopaszus: npuyunsl u cieocmsus. llposenenue s¢ppexma opetigha 2enos 6
oonvwiux U manelx  nonyaayuax. Mwurpauuu.  M3omsums  mOmMyJsSuii:
reorpaduueckas (MpocTpaHCTBEHHAs), OMoJIorudeckast (pernpoayKTUBHA).

EctecTBeHHbIl 0TOOp — HampaBigiomuil Qakrop 3Boiaouud. DopMbl
€CTECTBEHHOIr0  OTOOpa:  JBWXKYIIMHA, CTAOWIM3UPYIOIIHUMA,  pa3pbIBAIOLINI
(mm3pyntuBHbIi). [lomoBoit oTO0p. BO3HWKHOBEHHE W HIBONIOIHUS COIMATIHLHOTO
MOBEJICHUSI )KUBOTHBIX.

[IpucnocoONeHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUH.
Bo3HukHOBeHHE — MpuUCNOCOOJeHUN y  opraHusMoB.  Apomopdo3bl U
uanoanantauuu. [Ipumepsl npucnocobieHnid y opranu3smMoB: MOp(hOIOru4YecKue,
¢usnonornyeckue, - OMOXMMHUYECKHE,  ToOBeAeHYeCKne.  OTHOCHTENbHOCTh
IPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero xpurepunm u crpykrypa. BumooOpa3zoBaHue Kak pe3yJibTaT
MUKpO3BOMIOIMU. M3omsuus — kitoueBod ¢akTop BuaooOpazoBaHus. Ilytu u
CIoCcOObI BHU1000pa30BaAHMUS: aJIONaTPUUYECKOe (reorpaduueckoe),



CUMITAaTPUYECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE)» (monuIIONIU3aIHs,
rubpuan3anus). JJIMTensHOCTh IBOIOIMOHHBIX MPOIECCOB.

Mexanu3Mbl GOpMHUPOBaHUS OMOJIOTMUECKOT0 Pa3HOOOpa3usl.

Ponb »BONIONMOHHOW OHOJOTMKM B pa3padOTKE HAay4YHBIX METOOB
coxpaHeHus1 OMopa3zHo00paswsi. MUKPOIBOIIONUS U KOIBOIIONHUS MMAPA3UTOB U UX
X03s5ieB. MexaHu3Mbl (POPMUPOBAHUS YCTOMUUBOCTA K aHTUOMOTHKAM M CTHIOCOOBI
OOpBOKI C HEl.

JlemoHcTpanuu

[Toptpetsl: C. C. UerBepukos, . Maiip.

Tabnunpl U cxembl: «MyTallMOHHasT W3MEHUYMBOCThHY», «llomynsiuonHas
CTPYKTYypa Buaa», «CxeMa nposiBiieHUs 3akoHa Xapau—BaiinOepra», «J[Bmxyiue
CWJIBl HBOJIFOIIUNY, «DKOJIOTHYECKass M3OJSAIUs MOMYJIAINi ceBaHCKOU (openmy,
«l'eorpadmueckass M3OJSIUS  JUCTBEHHHUIIBI CUOUPCKOM U JIMCTBEHHUIIBI
Jnaypckoity, «llomynsiinOHHBIE BOJHBI YACIEHHOCTH XUIIIHUKOB U KEPTBY», «Cxema
NEUCTBUS E€CTECTBEHHOTO o0TO0pa», «Dopmbl OOpPHOBI 3a CYyIIECTBOBAHHE),
«HpycTpuanibHbIl MenaHu3M», «/KuBble uckonaemseie», «I10KpOBUTEIBCTBEHHAA
OKpacka KUBOTHBIX), «IIpenynpexnaromias OKpacka YKUBOTHBIX),
«Duznonornueckue anantanuny, «lIpucnoco0IeHHOCT, OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kputepun Buma», «Buabl-nBoriHukn», «CTpykTypa BHAA B
npupose», «CrnocoOsl BugooOpazoBaHus», «l'eorpaduueckoe BUI000pa3oBaHUE
TPEX BUJAOB JaHIBIIICH», «IKOJOTMUYECKOE BUA000pPa30BaHUE BHUIOB CHHUID,
«ITonmumounsl pacteHuit», «KamyctHo-penedHbiii THOpUI.

O6opynoBanue: repbapun pacTeHU, KOJUIEKIIMA HACEKOMBIX, Uydelia MTHI] U
3BEpell ¢ MpUMEpaMH pPa3IMYHBIX MPUCTIOCOOJEHUM, dYyuena NTUIl U 3Bepei
pa3HBIX BHJIOB, TrepOapuul pacTeHUN ONM3KUX BHUIOB, OOpa30BABIIUXCS
pPa3TUYHBIMU CTIOCOOAMH.

Jlabopatopnasi pa6ora «BblsiBIeHHEe H3MEHUYMBOCTH Yy OCOOEH OJHOTO
BUA».

JlabopaTopnass  paGora  «lIpucmocobneHuss  opraHu3smMoB M HUX
OTHOCHUTENBbHAS I[E€JI€CO00Pa3HOCTDY.

JlabopaTtopnass pabora «CpaBHeHHWE BHIOB 1O MOP(OIOTHIESCKOMY
KPUTEPUIOY.

Tema 3. Makpo3BoJIIOLMS U €€ pPe3yJIbTaThl

Metonbpl W3ydeHHsS MaKpO3BOMIOLMHU. [laleOHTOJIOTMYECKUE  METOMBI
u3yueHusi osBomtouuu. Ilepexomubie ¢GopmMbl U QUIOTEHETUYECKHE  PSIIbI
OpPraHu3MOB.

buoreorpadguueckue metonbl u3ydeHus spoironuu. CpaBHeHue ¢GiIoOpsl U
(dayHbl MaTepuKOB U OCTpPOBOB. buoreorpaduueckue obnactu 3emiu. Bumbi-
SHJEMUKHU U PEIUKTHI.



OMOpPUONIOrHYECKUe U CPABHUTEIHbHO-MOP(OIOTHUECKHE METOAbl U3YyUEHHUS
BONIIOLMU. ['eHeTMYeckue MeXaHW3Mbl 3BOJIIOLMM OHTOIEHE3a M IOSIBJICHUS
SBOJIOLIMOHHBIX ~ HOBIIECTB. ['OMOJOTMYHBIE W  AHAJOTHYHBIE  OPraHBL.
PyaumenTtapuble  opraHbl M aTaBuU3Mbl.  MOJIEKYJIIPHO-T€HETUYECKUE,
OMOXMMHUYECKHE W  MaTeMaTHYECKUE  METOJbl  W3Y4YEHHUS  HBOJIIOLUHU.
['omonornynsie reHbl. COBpPEMEHHbBIE METO/ABI MOCTPOCHUS (PHIOT€HETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MYTAIIMH U 3BOJIOLUS TEHOMOB.

OO6mue 3aKOHOMEPHOCTH (MpaBuia) dBOJNIONUU. [Ipunyun cmenvt QyHKYuUl.
HeobOpaTtumocTs 3BosolMH. AjnanTuBHas paauanus. HepaBHOMEpPHOCTh TEMITOB
ABOJIFOLIU Y.

JlemoHcTpanuu

[Toptpetsl: K. M. bap, A. O. Koanesckuii, @. Mrosep, 3. ['ekkelb.

Tabnuiel 1 cxembl: «DuoreHeTUUECKUN psijy Jomaan», «ApPXeONTePUKC,
«3Bepo3ybObie  smiepe»,  «Creromedansyy, — «Puamoduthy,  «CemMeHHBIC
nanopoTHukn», «buoreorpaduyeckue 30HBI 3emum», «Jlpeid KOHTHHEHTOBY,
«Penukthy, «HauvanpHble cTaauu 5SMOPHOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «['OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHbly, «PyaUMEHTHI,
«ATaBU3MBI», «XPOMOCOMHBIE HA0Opbl 4YeJIOBEKa M IIMMIIaH3e», «l JaBHbIE
HaIpaBJIeHUS 3BOJIOIUNY, «O0I1I1e 3aKOHOMEPHOCTH 3BOJIIOLIII.

O6opynoBaHue: KOJUICKITUU, TepOapuu, MYJSDKH HCKOMAeMBIX OCTAaTKOB
OpPraHW3MOB, MYJISI’KU TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUJIEKIIMM HACEKOMBIX.

Tema 4. Ilpoucxoxaenne U pa3BuTHe )KU3HU Ha 3emJie

HayuHble rumoTe3bl NpPOUCXOXKIAEHUS >KU3HM Ha 3emie. AOUOreHe3 M
nancrnepmusi. JJoHayuHble TPEACTABICHUS O 3apOXKICHUU KU3HU (KPEALIMOHHU3M).
['MnoTe3a MOCTOSHHOTO CaMO3apOXKIAEHUS )KU3HU U €€ OIpOoBEpKeHUE onbiTamu .
Penu, JI. Cnnannanuanu, JI. [1actepa. [Ipoucxosxienue skM3HU U aCTPOOUOJIOTUSI.

OcHOBHBIE JTaIlbl HEOPTraHU4ECKON 3BOJIIOLIMH. [InanerapHas
(reomoruueckast) SBOJIONUSA. XHMHYECKAs OHBOIIONMSA. AOWOTCHHBIM CHHTE3
OpraHu4eckux BemecTB u3 Heopranuueckux. Omeir C. Mumnepa u I'. HOpwm.
OOpazoBanue mnonuMepoB u3 MoHoMmepoB. KoamepsatHas runoresa A. H.
Omnapuna, runore3a nepBudHoro OyiaboHa JIxx. XomnaeitHa, TeHeTUUECKas TUIIOTe3a
I'. Ménnepa. Pubo3umbl (T. Yek) m runoresa «mupa PHK» VY. TI'mnbepra.
dopMupoBaHuE MEMOPAH U BO3SHUKHOBEHHUE MPOTOKIIETKH.

Hctopus 3emuin M Meroabl €€ wu3zydeHus. VIcKomaemble OpPraHMYECKHE
octatku. ['eoxpoHonoruss u e€ wmeroabl. OTHOcUTENbHAsE U aOCOJIIOTHAs
reoXpoHOJIOTHs. ['e0XpoHOIOrHYecKas 1Kana: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



Hauanbnbpie stanel opranndeckod »Bojouud. llosBieHne u 3BOIOIUA
MEPBBIX KJIETOK. DBOMIONUA MeTabonn3Ma. BO3HUKHOBEHHE TEPBBIX SKOCHCTEM.
CoBpeMeHHble MUKPOOHBIE OMOMIIEHKH KaK aHAJIOr MEepPBbIX Ha 3emiie COOOIIECTB.
CrpomaTtonuTtsl. [TpokaproThl U 3yKapUOTHI.

[TpoucxoxnaeHne 3ykapruoT (CUMOMOTeHe3). DBOIOIMOHHOE MPOUCXOKICHHUE
BUpYCOB. [IponcxoxkneHne MHOIOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYHIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE ATalbl SBOJIONHUU BBICIINX pacTeHuil. OCHOBHBIE apOMOP(O3bI
pactenni. Beixon pacrtenuid Ha cyumry. IlosiBiieHME CHOPOBBIX pPACTEHUH U
3aBoeBaHWEe UMM cymu. CeMeHHble pacTteHud. [IpoucxoxkaeHne IBETKOBBIX
pacTEeHUM.

OCHOBHBIE ATallbl 3BOJIONMHA KUBOTHOTO Mupa. OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. BeHjackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHUE COBPEMEHHBIX
TunoB. [lepBbie XOp/10BbIE KUBOTHBIE. JKM3HL B BOJAE. DBOJIONHUS MTO3BOHOYHBIX.
[Tpoucxoxnenne ampubuii u pentwnwii. [IporcxokaeHne MIICKOMUTAIONUX W
ntutl. [lpunnun xmoueBoro apomopdosa. OcBoeHue O€CIO3BOHOYHBIMU U
MTO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasutre xu3HM Ha 3emie IO 3paM M IEepuoAaM: apxeu, IMpPOTEPO30H,
najgeo3oM, Me3030M, KkahHozou. OOmas XapakTepucThKa KiIuUMaTa |
re0JIOTUYECKUX TMpoueccoB. [losBIeHHE M pacuUBET XapaKTEPHBIX OPraHU3MOB.
Yrineobpa3oBaHue: €ro yCIOBUS U BIUSHAE HA Ta30BbII COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHUSI — SKOJIOTHMYECKUE KPU3UCHI ITpouuioro. IlpuunHel u
CJIEICTBUSL MacCOBbIX BbIMHUpaHHUil. COBpPEMEHHBIN SKOJOTMUECKUN KPHU3HC, €T0
ocobenHoctu. [Ipobnema coxpaneHus: 6nopazHoodpasus Ha 3emIie.

CoBpeMeHHasl cucTeMa opraHu4eckoro mupa. [IpuHuunel Kinaccupukanuu
oprann3mMoB. OCHOBHBIE CUCTEMATUUYECKUE IPYIIIbI OPraHU3MOB.

JdeMoHCTpanuu

[Toptpetsr: @. Penn, JI. Cnamnanuanu, JI. ITactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaeun, I'. Mémnep, C. Mumnep, I'. IOpu.

Ta6muer u cxemsl: «Cxema ombita @. Penny», «Cxema onwita JI. ITactepa mo
U3YYEHHUIO CaMO3apoXkaeHHs Xu3Hm», «Cxema ombitTa C. Mwmepa, I'. Opm»,
«JTanbl  HEOPraHWYECKOW  H3BoyoUUn», «['eoxpoHollorMyeckass  IIKaiay,
«HauanpHble dTanbl OPraHUYecKoi 3BONIONUNY», «CxeMa 00pa3oBaHUS dYKApUOT
nyTéM cumoOuorenesa», «Cucrema xKuBoW mnpupoawl», «CTpoeHue BUpYCay,
«Apomopdo3sl pacreHuit», «PuHHOMUTHY, «OIHOKIETOUYHBIE BOJOPOCINY,
«MHOroKIeTouHble BoAopocan», «Mxu», «llamoporHukm», «l'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHUl», «(Cxema pa3BUTUS KUBOTHOTO
Mupa», «ApoMopdo3bl KUBOTHBIX», «lIpocrteitmuey, «KuiiedHomoaocTHbIE,
«Ilnockue YEpBU», «YneHuCcTOHOrHUEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lItunp», «Miekonuratromme», «Pa3BuTne Xu3HH B
apXxenckou ape», «Pa3BuTHe )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3Burre KU3HU B
[aJIE030MCKOM 3pey, «Pa3BuTHe )KU3HU B ME3030MCKOMN 3pey, «Pa3BUTHE KU3HU B
KallHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPraHUYECKOTO MUPay.

O6opynoBaHue: repOapuud pacTEHHM pPa3IUYHBIX OTAEIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIayKHbIE MIPENapaThl )KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUICKIUU
UTJIOKOXKHMX, CKEJIeThl TIO3BOHOYHBIX JKMBOTHBIX, YydYesla TMTUIl U 3BEpeu,
KOJUIEKIIMM OKAMEHEJIOCTEH, IOJE3HbIX HCKOMAEMbIX, MYJISIKU OPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHaa  gadoparopHass  paGora «MopaenupoBaHUE — ONBITOB
Muiepa—tOpu 1o u3y4eHuto abMOreHHOI0 CUHTE3a OPraHNYECKUX COCAMHEHUN B
NEePBUYHON aTMochepey.

JlabopaTtopnasi padora «/3yyeHue M omnMcaHuWE MCKONAEMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnyeckas padora «M3yyeHue OCOOEHHOCTEN CTPOEHUs pacTEeHUUH
Pa3HbBIX OT/EIIOBY.

IIpakTnyeckas padora «/3yueHue ocOOEHHOCTEN CTPOEHUS MO3BOHOYHBIX
YKUBOTHBIX).

Tema 5. IIpoucxoxaeHue 4eJg0BeKa — AaHTPONOIeHe3

Pasznensl u 3agaun aHTPONOIOTHU. METOIBI aHTPOTIOJIOT U H.

CraHOBJEHUE NPEICTABICHUN O MPOUCXOXKICHUU YeOoBeKa. PemurunosHeie
B033peHMs1. COBpEMEHHBIE HAYYHBIE TEOPHH.

CX0ACTBO YeNOBEKA C KUBOTHBIMUA. CUCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJNOBEKA € JKUBOTHBIMU:  CPABHUTEIBHO-
MOP(OIOTUYECKHE, AMOPHUOJIOTUYECKHE, b13M0JI0r0-OMOXUMHUYECKHUE,
noBezeHuYeckue. OTIIMYMS YeJIOBEeKa OT )KMBOTHBIX. [IpAMOX0XKIE€HNE U KOMIUIEKC
CBS3aHHBIX C HMM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM CHUTHAJbHOMU
CUCTEMBI.

JIBrxymue cuiibl ((pakTOpbl) aHTPONOreHe3a: OUONIOrHYeCKUe, COlMaIbHbIE.
CooTHolleHne OUONIOrMYECKUX U COIMANIbHBIX (DaKTOPOB B aHTPOIIOTEHESE.

OCHOBHBIE CTaJWM aHTPOIOTeHe3a. PaHHME uenoBeKOOOpa3HbIe 00E3bsHbBI
(IPOKOHCYJIBI) M pAaHHUE MTOHTHIBI — OOIINE MPEIKH YeTOBEKOOOPA3HBIX 00€3bsiH U
JM0/1ei. ABCTPaJONUTEKN — JBYHOTHE MPEAKH JtoJeh. UenoBeKk yMelnbli, epBbie
M3TOTOBJICHUS OPYAUM Tpyaa. UenoBek NpsIMOXOASAIMNA U IEPBBIM BBIXOJ JIKOJIEH
3a mnpenensl  Adpuku. YenoBek reipenbOeprckuil — 0oOmMM  MpenoK
HEaHIepTaJIbCKOr0 4YEJIOBEKAa U YEJIOBEKA Pa3yMHOro. YenoBeK HEeaHAEepPTaIbCKUU
KaK BUJ JIIOJE€W XOJIOAHOTO KiauMmara. YernoBek pa3yMHbId COBPEMEHHOIO THIIA,
JIEHUCOBCKMM 4YEJIOBEK, OCBOCHHME KOHTMHEHTOB 3a ImpeaenaMu AQpUKU.
[TameoreneTrka u NajaeoOreHOMHMKA.



DBOJIONNS COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBI OTOOp B TMOIMYJISIITUSIX
yeroBeka. MyTanMoHHBIN Tiporiecc U moiaumopdusm. [lonmynsiroHHbIE BOJHBI,
Ipeid reHoB, mMurpanus U «d(QQexkT ocHoBaTeNsH» B MOMYJSIHUAX COBPEMEHHOIO
YeJI0BEKa.

Yenoseueckne pacel. Ilonarne o pace. bosbmme pacel: eBpomneonaHas
(eBpasmiickasi),  aBCTpajO-HErpouJHAas  (PKBATOpUAJbHAs),  MOHTOJOUAHAs
(a3uarcko-amepukaHckas). BpeMs M myTH paccesieHHsl 4YelIOBeKa IO IUIaHETe.
EnunctBo  uyenoBeueckux  pac. HayuHas  HECOCTOSITENBHOCTh  pacu3Ma.
[IpucnocoONeHHOCTh YeoBeKa K pa3HbIM YCJIOBHUSIM OKpYXKaloleHd Ccpeabl.
Bnusnue reorpadguueckoil cpeabl W apeiia reHoB Ha MOpQoOJOrH0 U
(U3HOTIOTHIO YeTIOBEKA.

MexauciuuruinHapable  MeToAbl B ¢u3nueckoi  (OMOJOTHYECKOM)
AHTPOMOJIOTUM.  ODBOJIOLMOHHAS ~ aHTPOINOJOTHS W MaJICOAHTPONOJIOTHUS
YeJIOBEUYECKUX MOMyJSiui. bruocoruanbHble MCCIEAOBaHUS MPUPOJIbI YEIIOBEKA.
HccnenoBanre KOBOMIOIUHA OMOTOTHYECKOTO U COLIMATIBLHOTO B YEIIOBEKE.

JlemoHcTpanuu

IToprpetsr: Y. lapBuHn, JI. JIuku, A. . Porunckui, M. M. I'epacumos.

Tabnuiel U cxeMbl: «MeTobl aHTPOMOJOTHIY, «I 0JJOBHON MO3T UEJIOBEKaY,
«YenoBekooOpa3Hbie 00€3biHb», «CKeNeT 4YeloBeKa M CKeleT IIMMIIaH3e»,
«PynMMEHTHI U aTaBU3MBDY, «J[BIXKYIIIME CHIIBI aHTPOIIOT€HE3», « DBOJIOIIUOHHOE
JIpEBO  4eJoBeKa», «ABcTpajmonutek», «YenoBek  ymenslit», «Yenosek
NPSIMOXOIAIINI, «JleHncoBckui yenoBek» «Heanaepranbubny, « KpoMaHbOHUBD,
«IIpenku yenoBeka», «ITamnbl IBOJTIOIUU YEIOBEKA», «Packl UeloBeKay.

OO6opynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMPEeAMETOB  MaTepUaIbHOM
KyJIbTYpbl TpPEAKOB 4YEJNOBEKa, penpoaykuuu (dororpadum) KapTUH C
MU(DOTOTHYECKUMU W OHONEHCKMMH CIOKETaMH TPOWCXOXKICHHS UEIOBEKa,
dboTorpaduu Haxo/I0K UCKOTIAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeI0BEKa, MOJIENb
yeperna 4YesJoBeKa W uepena IIMMIIaH3e, MOJIeJb KHUCTH 4YeJIOBeKa M KHUCTHU
HIUMITaH3€, MOJEJIHM TOpCca MPEKOB YeOBEKa.

JlaGopaTopHasi padora «l3yueHme OCOOCHHOCTEH CTPOCHHUS CKejeTa
YeJIOBEKA, CBSI3AHHBIX C MPAMOXO0KICHUEM).

IIpakTnueckas padora «/3yyeHre 3KOJOTMUECKUX aJanTalui YeT0BEKay.

Tema 6. Jxkojoruss — Hayka O B3aMMOOTHOUIICHUSIX OPraHU3MOB H
HAJJOPTraHU3MEHHBIX CHCTEM € OKPY/KAKLIeH cpeaou

3apoxaeHne U pa3BUTHE dKoJoruu B Tpyaax A. I'ym6onbara, K. @. Pynse,
H. A. CeseproBa, O. I'ekkensi, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amauu
9KO0J0TUH. CBSI3b 3KOJIOTUU C APYTUMH HAYKaAMH.



Metonbr sxonorun. IloneBbie HaOMOAEHHS. DKCHEPUMEHTHI B IKOJIOTHU:
NpUPOAHBIE U JIabopaTopHble. MoOJEIMpoBaHUEe B JKOJIOTHU. MOHUTOPHUHT
OKpY’Karolel Cpeibl: JIOKAIbHBIN, perHOHATBLHBIN U TJI00aTbHBIN.

3HaYeHUEe OKOJIOTMYECKMX 3HAHMM JUIA  YEJIOBEKAa. DKOJOTHYECKOE
MHPOBO33pPEHME KAaK OCHOBA CBS3€M 4YeloBedecTBa ¢ npuponor. dopmupoBaHue
AKOJIOTUYECKOMN KYJIbTYpPbl U 3KOJIOTMYECKON IPAMOTHOCTH HACEIEHUSI.

JlemoHcTpanuu

[Toptpetsr: A. I'ym6onear, K. ®@. Pynse, H. A. Ceseprios, O. I'ekkens, A.
Tencnu, B. H. Cykau¢s.

Tabmuupel 1 cxeMmbl: «Pa3gensl sxomorun», «MeToabl skonorum», «Cxema
MOHHUTOPHUHTA OKPYXKAOUIEN CPEIIBD».

JlaGopaTopHas padora «3yuyeHnne METOJ0B AKOJIOTUYECKUX
MCCIIEIOBAHUID.

Tema 7. Opranusmsl U cpefa OOUTAHUSA

Okonoruueckne (HakTopbl U 3aKOHOMEPHOCTH uX AeiictBus. Knaccudukanus
HKOJIOTHYECKUX (HaKTOPOB: abUOTHYECKHE, OMOTHYECKUE, aHTpororeHHbIe. Oo1mume
3aKOHOMEPHOCTH JEHCTBUS 3KoJornueckux ¢akropos. IIpaBuno munumyma (K.
[npenrens, 0. JInOux). TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnueckue (¢akrtopel. CBeT Kak sKojormdyeckuid Qaxrop. JleiicTBue
Pa3HBIX YYAaCTKOB COJHEYHOTO CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKUE TPYMIIbI
pacTeHHl M JKMBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHrHajbHas pojib CBETA.
DoTONEPUOIU3M.

Temneparypa kak sKkojormdyeckuid Qaxrop. [elicTBue TemmepaTypbl Ha
opraHu3Mbl. [IoMKWIIOTEpPMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBIL. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTraHU3MBI.

Brnaxxnocte kak skosiorudeckuit ¢aktop. Ilpucmocobiienuss pacteHuil K
NoJAJIep )KaHUI0 BoJHOro OanaHca. Knaccudukanus pacTeHUH MO OTHOIICHHUIO K
Boze. [IpucrnocoOnenust KUBOTHBIX K N3MEHEHUIO BOJHOTO PEKUMA.

Cpenpl oOuTaHusT OPraHW3MOB: BOJIHAs, HA3€MHO-BO3JyIIIHAs, TTOYBEHHAS,
rIyOMHHAsT  TOAMOYBEHHAs, BHYTpHUOpraHuU3MeHHas.  DU3NKO-XUMUYECKUE
0COOEHHOCTH cpeln obutaHusi opranu3mMoB. [IpucrocoOneHuss OpraHu3MoB K
’KU3HU B Pa3HbIX Cpeaax.

buonornueckue putmbl. BHemiHue u BHyTpeHHUE pPUTMBI. CyTOYHBIE H
roguuHbie puTMbI. [IprCOCOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUU KU3HU.

Kuznennsie Qopmbl opraHuzMoB. [loHsiTue o0 JKHU3HEHHOW (Qopme.
’Kuznennsie popMbl pacTEHUI: 1€PEBhs, KYCTAPHUKU, KYCTAPHUUKH, MHOTOJICTHHUE



TpaBbl, OJHOJICTHHE TpaBbl. JKWU3HEHHBIE (POPMBI KUBOTHBIX: THUIPOOUOHTHI,
reo0MOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnueckue (bakTOopHI. Buner OMOTHYECKUX B3aUMOJIENCTBUM:
KOHKYPEHIIUS, XUIHUYECTBO, cUMOM03 U ero ¢opmel. [lapasutusm, koonepaus,
MYTyalnn3M, KOMMEHCAIN3M (KBapTUPAHTCTBO, HaxJieOHMUecTBO). HeTpoduueckue
B3aUMoOJIecTBUS  (Tommueckue, (Qopuyeckue, ¢adbpuueckue). 3HAUCHUE
OMOTHYECKUX B3aWUMOJEUCTBUNM JJisI CYIIECTBOBAHUSI OPraHU3MOB B Cpele
obutanus. [I[puHIIUTT KOHKYPEHTHOTO UCKITIOUYEHUS.

JleMoHCTpan U

Tabmuubl U cxembl: «IOkonorudyeckue @axropb», «CBETOBOH CIEKTpY,
«IKOJIOTUYECKUE TPYIIIbI KUBOTHBIX MO OTHOIICHUIO K CBETY», «TerIoKpoBHbIE
KUBOTHBIE», «XOJOAHOKPOBHBIE KUBOTHBIEY», «DU3HOIOrHUECKUE aanTaluu
KUBOTHBIX», «Cpelnpl OOUTaHUS OpPraHU3MOBY», «bBHOJIOrHYECKUE PUTMBDY,
«Kuznennoie  Qopmbl  pacTeHuit», «KuszHeHHble  (DOPMBI  KUBOTHBIXY,
«JKOCUCTEMA HIMPOKOIUCTBEHHOTO JIECA», « IKOCUCTEMA XBOMHOIO Jiecay, «llenun
NMUTaHUSA), «XHUIMHAYeCTBO», «llapasutusm», «Konkypenmus», «CumoOnosy,
«KomMeHcanuzm.

O6opynoBaHnue: repOapuu pacTeHUN U KUBOTHBIX, MPUCHOCOOJIEHHBIX K
BIUSIHUIO Pa3UYHBIX SKOJOTUYECKUX (PAKTOpOB, repdapuud CBETOIIOOMBBIX,
TEHEJIOOMBBIX M TEHEBBIHOCIUBBIX PACTCHUM, CBETOJNIOOUBBLIC, TEHEIIOOUBBIE U
TEHEBBIHOC/IMBBIC KOMHATHBIC PACTCHUS, TepOapuu W KOJUICKIIUU TEIUIOTIOOUBHIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesa MTUIl U 3Bepei, repOapuu
pacTeHul, OTHOCSIIMXCA K rurpoduraMm, kKcepopuram, mMe30puTaM, KOMHATHBIC
pacTeHUs JaHHBIX TPYII, KOJUICKIIUHA >KUBOTHBIX, OOUTAIONIUX B Pa3HBIX cpejax,
repOapud ¥ KOJUIGKIIMM PACTEHUH U JKUBOTHBIX, OOJIAAlONIMX YepTaMu
MPUCTIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHMSIM YCIOBUW IKU3HH, repbapuu u
KOJUIEKIIUU DPACTEHHM M >KMBOTHBIX PA3UYHBIX KU3HEHHBIX (POpPM, KOJUICKIIUU
YKUBOTHBIX, YUaCTBYIOIIUX B PA3IMUYHBIX OMOTUYECKUX B3aUMOJCHCTBUSIX.

JlabopaTopnasi paGora «BbiBiIeHHUE TNPUCTOCOOIECHUNA OpPraHU3MOB K
BIIUSIHUIO CBETA.

JlabopaTopnass paGora «BbiBiIeHHUE NPUCTOCOOIECHUNA OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhD».

JlabopaTopHasi paGora «AHATOMHUYECKHE OCOOCHHOCTH pACTCHUH U3
Pa3HBIX MECT OOUTAHUS.

Tema 8. Ikos10rus BUAOB U NOMYJISILHH

DKOJIOTUYECKHE  XapaKTEPUCTUKHU MOMYJISIIIUY. [Monynsiuust ~ kak
Ouonornyeckas cucreMma. Posib HEOTHOPOAHOCTH Cpelibl, (PU3nYecKux 6apbepoB U
O0COOCHHOCTEM OUOJOTUM BUAOB B (DOPMUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPbI
nonyasanui. OCHOBHBIE TIOKAQ3aTE€NW IMOIMYJALUUA: YUCIECHHOCTh, IUIOTHOCT,



BO3pPaCTHAasi W IIOJIOBas CTPYKTYpa, POKIAEMOCTb, HIPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALIUSL.

DKoJyioruyeckass cTpykrypa nomyisiuud. OUeHKa YUCIEHHOCTH TOIYJISLHH.
JlnHamMuka nomyssAnuu U e€ peryiianud. buorndeckuii moTeHIMan IOIYJIALMH.
MoaenvpoBanve TMHAMUKH TOMyIsiOuU. KpuBbIe pOCTa YHCIEHHOCTH TOMYJISLIHH.
KpuBble BbDKMBaHUSA. Perynsnus YWCICHHOCTH MOMYJAIMA: poyib (PaKTOpOB,
3aBUCAIINX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTUYECKUE CTPATETUU BUAOB (T- U
K-cTparerun).

[Tonarue o0 sKojorMYeckod Hule Buaa. MectooOuTanue. MHoromepHas
Mozenb dkosormueckod HumM Jx.M. XatunmHcona. Paszmepsr skosormueckon
Hu. [loTeHnManpHas U peanu3oBaHHAs HUIIM.

Bun kak cucrema mnomynsiumii. Apeansl BUIOB. Buabl U HUX KHU3HECHHBIC
CTpaTernuu. JKOJIOTMYECKUE SKBUBAJIECHTHI.

3aKOHOMEPHOCTH TIOBEJCHHUS W MUrpalMil >KUBOTHBIX. buosornueckue
VHBA3UU YyKEPOJHBIX BUJIOB.

JemoHcTpanuu

[Toprper: Hx. M. XaTuynHCOH.

Tabnuiel U cxeMbl: «DKOJOTUUECKHUE XaAPAKTEPUCTUKH TOMYJISIIUN,
«IIpocTpaHcTBEHHass  CTpyKTypa  HOmyJsiqum», «Bo3pacTHble  NMHpaMHIbI
nonyasanun», «CKOpPOCTh  3acelieHusT MOBEPXHOCTH 3€MJIM  Pa3IuYHbIMHU
opranuzMamMmy, «Mojeinb 3xkosiorndeckor Humu /x. M. XaTunHcoHay.

O6opynoBaHue: repoapuu paCTEHUM, KOJIJIEKITUN KUBOTHBIX.

JlabopaTtopnasi pabora  «IIpucnocoOieHus ceMsH  pacTeHUH K
PACCETIECHUIOY.

Tema 9. Ikos10rus coo01IECTB. IKOJOTHYECKHE CUCTEMbI.

CooOmiectBa opranu3MoB. buoreHo3 u ero crpykrypa. CBS3uM MEXIy
OpraHu3MaMu B OHOIIEHO3E.

DkocucteMa kKak OTKpbITasi cucrema (A. JIx. Tencnu). OyHKIIMOHAIbHBIC
OJIOKM OpraHW3MOB B DJKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, pPEIYLICHTHI.
Tpoduueckue ypoBHH. Tpodudueckne menu u cetn. AOHOTHUECKHE OJIOKH
skocucteM. [1ouBbl U Wikl B 3kocucTemMax. KpyroBopoT BElIECTB U MOTOK SHEPTUH
B OKOCHCTEME.

OcHOBHBIE  TIOKa3aTelnud  dAKocUCTeMbl. buomacca u  mpoaykuus.
DKOJIOTHYECKHE MUPAMU/IbI YUCEII, 0MOMACChl U SHEPTHUH.

Junamurka sxocucmem. Kamacmpoghuueckue nepecmpotiku. Duykmyayuu.
HampaBneHHbsie 3aKOHOMEpPHBIE CMEHBI COOOIECTB — Cykieccuu. [lepBuuHbie u
BTOPUYHBIE CYKIECCUM W UX TMPUYUHBL. AHTPONOTE€HHbIE BO3JICUCTBUA Ha
cykueccun. KimmmakcHoe coobiiectBo. bropasnooOpasue u mojiHoTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB.



[IpupoaHbIe SKOCUCTEMBI. JKOCUCmeMbl 03Ep U peK. DKocucmemvl mMopeli u
OKeano8. Ixocucmemvl MYHOP, 1eCO8, Cmenel, NyCmbitb.

AHTpONOreHHbIE HKOCUCTEMBI. ATposkocucTeMa. ArpoieHo3. Paznuuus
MEXIy aHTPOIIOTCHHBIMH M MIPUPOTHBIMHU YKOCUCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOodskocucteM. [opomckas
bropa u ¢ayna. CuHaHTpomm3aius TOpojACKoW ¢ayHsl. buonormdyeckoe wu
XO03STUCTBEHHOE 3HAYEHNE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUSI OCHOBHBIX B3aUMOJICUCTBUII OPraHU3MOB B
sKkocuctemax. Ponv kackadnoco 3ghgexma u 8ud08-30upukamopos (Kirouesvix
61008) 8 pyHrkyuonuposanuu dxocucmem. IlepeHOC IHEPTUU U BEIIECTB MEXKITY
CMEXKHBIMU 3KOCUCTEMAMH. Y CTOMYMBOCTh OPTaHU3MOB, MOIYJISLUN U I9KOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX M aHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030elicmaus 3aepA3HeHU PA3HbIX munos Ha
cybOp2aHU3ZMEHHOM, OP2aAHUSMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONOSEHHO20  B030€UCMBUS.
MeTomn010THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIMOTEHHBIX YKOCUCTEM.

JdeMoHCTpanuu
[Toptper: A. k. Tencnn.
Tabmunpr  u cxembl:  «CTpykTypa  OuoueHo3a»,  «ODKOocHUCTeMa

HIMPOKOJIMCTBEHHOTO Jecay, «IKOCUCTEMAa XBOMWHOTO Jjecay, «DyHKIMOHAIbHbIE
IpYIIbl OPTaHU3MOB B 3KOCUCTEME», «KpyroBOopoT BEIIECTB B 3KOCUCTEMEY,
«llenun nutanus (mMacTOMIIHAS, JETPUTHAS)», « DKOJIOTHYECKAsT TUPAMHIA YUCEID»,
«IJKonoruyeckas nupamuyia OMOMacChly, «IKOJIOTHYECKass MUpaMuia SHEPTUn»,
«O0pazoBanue 6onotay, «llepBuunas cykueccus», «BoccTaHOBIIEHHE Jieca MOCTe
noxkapa», «KocucTeMa 03epa», «ArpoueHos», «KpyroBopor BelIecTB U MOTOK
DHEPTUU B arporieHo3ey», «[Ipumepsr ypObosaKocucTem.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIUU HACEKOMBIX, Uydelia MTHIL U
3Bepel, repOapuu KyJIbTYPHBIX U JUKOPACTYIIUX paCTECHUM, aKBApUyM KaK MOJIEIb
KOCUCTEMBI.

IIpakTuyeckas padora «/3ydenne u onucanue ypo03KOCUCTEMBD».

Jlabopatopnass padora «l/3yueHue pa3zHooOpa3zusi MENKHUX IOYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX SKOCUCTEMAX).

IKCKYypeHusi «DKCKypCcHUsl B TUIUYHBIN OuoreonieHo3 (B qyOpaBy, Oepes3HsiK,
€JIbHUK, Ha CYXOJO0JIbHBIA UM MOMMEHHBIN JIYT, 03€pO, O0JIOTO)».

IKCKYpcHsl «ODKCKypCHsl B arpo3KocHCTeMy (Ha MOJE€ WM B TEIUIMYHOE
XO035UCTBO)».

Tema 10. buocdepa — riodanbHasi IKOCHUCTEMA

buocdepa — olOmiennanerapHas 000ji04Kka 3eMIM, TJ€ CYIIECTBYET WM
CyllleCTBOBajia XU3Hb. PazBuTue nmpeacTaBieHuil o ouocdepe B Tpyaax 3. 3rocca.



Yuenue B. U. Bepuaackoro o 6mocdepe. Obnmactu 6mocheps! u e€ cocras. XKuboe
BEIECTBO Onochepsl v ero PyHKIUY.

3aKOHOMEpPHOCTH CyIIecTBOBaHMS Onocdepnl. OcobeHHOCTH OHochephl Kak
ri100aIbHOM 3K0cUCTeMBI. J(MHamMuueckoe paBHOBecue B Ouochepe. KpyroBoporst
BEILIECTB U OMOTCOXMMHUYECKUE LUKIbI (Yriaepoja, a3ota). PUTMUYHOCTD SIBICHUN
B Ouocdepe.

3oHanbHOCTh Ouocdeprl. I[lonsitue o Omome. OCHOBHBIE OMOMBI CYIIIH:
TYHJpa, XBOIHBIE JI€Ca, CMEIIAaHHbIE Y ITUPOKOJINCTBEHHBIE JIeCa, CTENH, CABAHHBI,
MyCTBIHU, TPOIMYECKHUE JIeca, BHICOKOTophs. Kiumar, pacTUTENbHBIN U 5KUBOTHBIN
MUp OMOMOB CYIIIH.

CrtpykTypa u (yHKIHS )KUBBIX CUCTEM, OIIEHKA UX PECYPCHOTO MOTEHITHANA ’
onochepHbIX PyHKITUH.

JdeMoHCTpanuu

[Toptpetsl: B. U. Bepnanckuii, J. 3rocc.

Tabmumsr u cxemsl: «l'eocdepsr 3emun», «KpyroBopoT asora B mpupoaey,
«KpyroBopot yriepoga B mpupone», «KpyroBopor Kuciopoga B MHPUPOJE»,
«KpyroBopoT Boabl B mpupoze», «OcHOBHbIe OMoMbI cymny, «Knumaruueckue
nosica 3emnm», «TyHapay», «Takra», «Cmemanneiii gec», «LLIMpokoancTBEHHBIM
necy, «Crenby, «CaBanHay, «IlycTeiasay, « Tponudyeckuii jgecy.

O6opynoBaHue: repoapuu pacTEHUN Pa3HbIX OMOMOB, KOJUICKIIMH KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIIASA Cpeaa

DKOJIOTUYECKHE KPU3UChI M WX MpPUYMHBL. Bo3aeicTBhe ueloBeKa Ha
ouocepy. 3arpszHenue BO3ayIIHONW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJIHOM cpeabl. OxpaHa BOJHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa
MOYBEHHBIX pecypcoB. I3MeHeHune KiuMara.

AHTpOIIOT€HHOE BO3/CICTBUE HA PACTUTENIbHBIM U KUBOTHBIA Mup. OxpaHa
PACTUTENBHOTO W >KUBOTHOTO MHpa. OCHOBHBIC MPUHIMIIBI OXPAHBI MPUPOIBI.
Kpacupie kuHuru. Oco0o oxpaHsembie mpupoganbie Tepputopun (OOIIT).
boranudeckue caipl U 300J10TUUECKUE TTAPKH.

OCHOBHbBIE NPUHIUIIBI YCTOMYMBOIO PA3BUTHUSl UYEJIOBEUECTBA U TMPUPOJBI.
PanmonanpHO€  MPUPOMOMOIB30BAaHUE M COXpaHEHHE  OMOJOTHYECKOTO
pasHooOpasust 3emiu. OOmMe 3aKOHOMEPHOCTH TJIOOAIBHBIX JKOJIOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'O KpU3HCa U €r0 BEPOATHBIE TTOCIEICTBU.

Pa3Butrie METOJIOB MOHUTOPUHTA PA3BUTHUSI OMNACHBIX TEXHOTCHHBIX
npoueccoB. CucmemHvle ucciedo8anus nepexooa K pecypcocoepezaioujei u
KOHKYPEHmMOCnocobHotl dnepeemuke. buonozuueckoe pasnoobpasue u 6uopecypcawi.
Hayuonanouseie ungopmayuonuvle cucmemsi, obecneuugaroujue O00CMyn K
uHgopmayuu noO  COCMOAHUIO OMOENbHLIX U008 U dKkocucmem. (OcHOBbL



sKopeabuIumayuu dKocucmem U Ccnocooos 60pvOLI ¢ OUONOBDPENHCOCHUSMUL.
Pexoncmpyrkyus mopckux u HazeMHvIX IKOCUCTEM.

JleMoHCTpan U

Tabmuubr W cxXembl:  «3arps3HeHHe  atMocepb»,  «3arpsA3HCHHE
runpochepsr», «3arpssHenue mouBb», «llapHukoBeii  addekr», «Ocobo
OXpaHsieMble MPUPOJIHBIE TEPPUTOPUNY, «MOEN YIPABISIEMOTO MUPAY.
O6opynoBanue: ¢oTorpaguu OXpaHSIEMBIX PACTCHHA M KUBOTHBIX KpacHoi
kHuru Poccutickon ®@enepanuu, KpacHol KHUITHM pernoHa.



INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110
BNOJIOTMN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATbI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHHUS
oOy4YarolmuUMHUCsl TPOrpaMM CpeAaHero oOmiero o0pa3oBaHUs: JUYHOCTHEIE,
METanpeIMETHbIE U MPEIMETHBIE.

B cTpykType NTHYHOCTHBIX PEe3yJIbTaTOB OCBOCHUS MPOTPAMMBI 1O OUOJIOTHI
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIUE: OCO3HAHUE OOYYAIOIIMMUCS POCCUICKON
IPKJIAHCKON UJICHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH
U CAMOONpPENENEHUI0, Haiuyue Mmomusayuu K OOy4YEHUIO  OMOJIOTHH,
yenenanpaeienHoe passumue BHYTPEHHUX YOEKIEHUH JMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEM M HCTOPUYECKUX TPAIUIUN DPA3BUTUS OUOIOTHYECKOTO
3HAHUSL, 20MOBHOCMb U CNOCOOHOCMb 00YUAIOIIUXCS PYKOBOJICTBOBATHCS B CBOEH
JEATEIIbHOCTH LIEHHOCTHO-CMBICIIOBBIMA  YCTAaHOBKAaMH, MPUCYIIUMU CHUCTEME
OMOJIOTMYECKOTO  O0pa3oBaHUsl, Haluyue NpaoOCO3HAHUS  DKOJIOTHYECKOU
KYJbTYPBbI, CHOCOOHOCMU CMA8UMb €U U CTPOUTH )KU3HEHHBIE TUIaHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOCHUS MPOTPAMMBI TI0 OMOJIOTHH JTOCTUTAOTCS
B CIMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBHM C
TPAIUIIMOHHBIMUA POCCUMCKUMU COLUOKYJIBTYPHBIMU, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, TMPUHSATHIMUA B OOIIECTBE MpaBUIaMU U HOpMaMu
MOBEICHUSI U CIIOCOOCTBYIOT TMpoOIlecCaM CaMOMO3HAHMS, CaMOBOCIHMTAHUSA U
caMOpa3BUTHUS, PAa3BUTHS BHYTPEHHEH TMO3ULUUU JIMYHOCTH, NATPUOTH3MA U
YBAKEHUS K 3aKOHY W IMPABOINOPSAIKY, YEIOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOI'0 YBa)XKCHUS, OCEPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACJEAUI0 U
TpaJUuLUsIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickoirt depepanuu, npupone u
OKpYXaroUIen cpele.

JInyHOCTHBIE pPE3yibTaThl OCBOEHUSI ydeOHOoro mpeamera «buomorus»
JIOJKHBI OTpaXkaTh TOTOBHOCTh M CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOJCTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH MO3WUIIUEN JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlUM, TO3UTUBHBIX BHYTPEHHHX  yOEXIECHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBAa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTHA B MPOILIECCE peav3allid OCHOBHBIX HAaIpaBICHUUN
BOCIIUTATEJIBHOU IESITENBHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCcKOro BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIMH 00YUYaIOMIEeT0Cs KaK aKTUBHOTO H
OTBETCTBEHHOT'0 YJIEHA POCCUHCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTUTYIMOHHBIX IpaB W OOS3aHHOCTEH, YBaKEHHE
3aKOHA U MPaBOIOPSAIKA;



FOTOBHOCTb K COBMECTHOM TBOPYECKOW [EITEIBHOCTH NIPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHNN y4eOHBIX W TMO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIICHUIO K
SIBIICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYHUTHIBATh B CBOUX JICUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJICH C Pa3HBIMU YOEKIACHUAMU, KYJIbTYPHBIMHU LIEHHOCTSIMU U
COLMAJIBHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, MO3HABATEIBLHBIX W HCCIEAOBATENBCKUX 3a/lad, YBaXUTEIHLHOIO
OTHOILICHHSI K MHEHHUIO OIMNOHEHTOB MpU OOCYXJEHUU CIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TYMaHUTAapHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTD POCCHICKON rpaXJaHCKOU WJIECHTUYHOCTH,
MaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOAy, UYyBCTBAa OTBETCTBEHHOCTH IIE€pPE]
PonuHoi, ropmoctu 3a CBOM Kpau, CBOO PoauHy, CBOM S3bIK U KYJIbTYpY,
MPOILIOE M HACTOSIIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILLIEHHUE K MIPUPOJHOMY HACIEAUIO U MAMSATHUKAM IPUPOJIBI,
JTOCTHXKEHUAM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTHMH, TOHUMAaHUS 3HAUYCHUS OWOJOTMU B TO3HAHUHM 3aKOHOB
MPUPOJIBI, B AKU3HU YEJIOBEKA U COBPEMEHHOI0 00IIECTBa;

unenHas yOexxJI€HHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amure OTeuecTsa,
OTBETCTBEHHOCTh 3a €r0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

OCO3HAHHUE TyXOBHBIX LIECHHOCTEN POCCUIICKOTO HAPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HAHUE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMUYMBOTO OyAyIIEro;

OTBETCTBEHHOE OTHOLIECHHUE K CBOUM POAUTEISIM, CO3/IaHUIO CEMbU HAa OCHOBE
OCO3HAHHOT'O TIPUHATHS LEHHOCTEH CEMENHOM JKM3HU B COOTBETCTBUHU C
TpaauuusMHu HapooB Poccuu;

4) 3¢TEeTHYeCKOr0 BOCIIUTAHUA:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs ACTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOIICHU;

IMOHUMAHUE YMOLIMOHAIIBHOT'O BO3JECUCTBUS JKUBOU ITPUPOJIBI U €€ IEHHOCTH;



TOTOBHOCTh K CaMOBBIPDOKECHHIO B Pa3HBIX BHUJAaX HCKYCCTBa, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUECKON JTUYHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, (POPMHUPOBAHUS KYJIbTYPbI 310POBbSI U
IMOLMOHAIBHOIO 0J1ArONOJyYHs:

MOHMMAaHUE U pealn3alus 3J0pOBOTO M 0e30MmacHoro ooOpa3a KU3HU
(3mopoBO€  TUTaHWE, COOJIOJICHHE TUTHEHWYECKUX TPaBUI U HOPM,
cOATaHCUPOBAHHBIM PEXUM 3aHATHA W OT/AbIXa, perysipHas ¢uzndeckas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUYECKOMY U TICUXHUYECKOMY 3/10POBBIO;

MOHMMAaHUE IIEHHOCTH TPABWJI WHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0€30MacHOro0 MOBEACHUS B CUTYAIUSAX, YTPOKAOIIUX 3/IOPOBBIO U KU3HU JIIOJIEH;

OCO3HAHHE TMOCIEACTBUI M HEMPUSITHS BPEIHBIX MPUBBIYEK (YMOTpEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOr0 BOCIIMTAHMS:

TOTOBHOCTbB K TPY/y, OCO3HaHHE LEHHOCTH MacTepCTBa, TPYI0II00HE;

TOTOBHOCTh K AKTUBHOW JESATEIBHOCTHM TEXHOJOIMYECKOM M COLIMAJIbHOU
HaIpPaBJICHHOCTHU, CIIOCOOHOCTh MHUIIMUPOBATDH, MJIAHUPOBATH U CAMOCTOSITEIILHO
BBITIOJTHATH TaKyIO JACSITCIIBHOCTS;

MHTEpEC K pa3InyHbIM cepam npodhecCHOHANbHONU JEATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymed mnpodeccud U Pealn30BbIBATH
COOCTBEHHBIC KU3HCHHBIC TUTAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHUI0 W CaMOOOpPA30BaHHMIO Ha
MPOTSKEHUU BCEH JKU3HU;

7) 3K0JI0TUYeCKOT0 BOCIIUTAHMS:

HKOJIOTHYECKH LEJIECO00pa3HOE OTHOIICHHE K NPUPOAE KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIlI€CTBOBAHMS;

MOBBIIICHUE YPOBHS JKOJOTUYECKOW KYyJIbTYphl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMSI TIOCTYNKOB MW OIIGHKM WX BO3MOXKHBIX ITOCICACTBUH IS
OKPYXarOUIEN CPEIbL;

OCO3HAHHE TJI00ATBHOTO XapaKTepa 3KOJOTMUYECKHX MpoOJIeM W IMyTed HuX
peIICHMS,;

CIIOCOOHOCTh HCIOJIb30BaTh MPUOOpETaeMble TPH U3YYCHUH OHOJIOTUH
3HaHMST M YMEHUS TMpPU PEIICHUH TpoO0JieM, CBSA3aHHBIX C palMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOZICHHE  NpaBWJI  MOBEACHHUS B MPUPOJIE,
HalpaBJICHHBIX Ha COXpPaHEHHWE pAaBHOBECHUS B HKOCHCTEMAaX, OXpaHy BHUJIOB,
AKOCHUCTEM, Orochepsl);

aKTUBHOE HEMNpUsITHE JCHCTBUN, TMNPUHOCAIIUX Bpel  OKpYKarolIeu
MPUPOJHON CpeJlie, YMEHHE IMPOTHO3UPOBATh HEOJArompUsATHBIE SKOJOTHYECKUE
MIOCJIC/ICTBUS MPEANPUHNMAEMBIX JCHCTBUN U TIPEIOTBPAIIATh HX;



HAJIMYHUE PA3BUTOTO IKOJIOTHYECKOTO MBIITUICHHS], YKOJIOTHIECKON KYJIbTYPHI,
OTIBITA JESTETLHOCTH HKOJIOTHYECKOM HAIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIbHON, KOMMYHHKATHBHOW M COIMAIBHOM
MIPAKTHUKE, TOTOBHOCTH K YYaCTHUIO B MTPAKTUYECKOMN JIEATEILHOCTH SKOJOTHUUECKON
HAIPaBJICHHOCTH;

8) neHHOCTH HAYYHOTI'0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKHW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIHUAJIOTe
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIHTYPHOM MUDE;

COBEPIIICHCTBOBAHHUE SI3BIKOBOW M YHUTATEIBCKON KYJIbTYpbl KakK CpPEICTBa
B3aMMOJICUCTBUS MEXKTY JIFOABMHU U TIO3HAHUS MUPA;

NMOHUMAaHUE CrHenupuKu OHOJOTUM KaK HAyKd, OCO3HAHUA €€ poJu B
GbopMUPOBaHUN PAIMOHATHPHOTO HAYYHOTO MBIIIICHUS, CO3JaHUU IEJIOCTHOTO
MIpeICTaBIICHUsT 00 OKpYXalolmeM MHpPE KaK O SAMHCTBE MPHUPOJIbI, YeIOBEKa U
oOIecTBa, B MO3HAHWHM TPHUPOIAHBIX 3aKOHOMEPHOCTEH W PEIICHHH MPoOIeM
COXpaHEHUs IPUPOJHOTO PABHOBECHS,;

yOeXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJIsi COBPEMEHHOW IMBHIIM3AIINU:
oOecIiedyeHus] HOBOTO YPOBHS pPAa3BUTHS MEAMUIIMHBI, CO3JaHHME MEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pEIIaTh PECypCHble TPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, TIOMCKA MyTEeH BBIXO0/A M3 TII00ATBHBIX YKOJIOTHYECKUX MPOOIeM U
oOecrieyeHus1  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAITBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB W (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYCHUH OWOJOTHYECKUX 3HAHMA B IEJIAX
MOBBIIMICHUS OOMIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAJIILHOW TPaMOTHOCTH OOyYarommxcs, GopMupyeMoit
NIpH N3YYCHUH OMOJIOTHH;

MOHMMAaHUE CYITHOCTH METOJIOB MO3HAHUS, UCIIONIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH WCIIOJIb30BaTh TMOJy4yaemble 3HAHHs /I aHajiu3a u
OOBSICHEHHUS SIBIICHUN OKPYXKAIOIIEro MUPA U MPOUCXOAIINX B HEM U3MEHEHUH,
yMEHHUE JenaTh OOOCHOBAHHBIC 3aKJIFOUYCHHMsSI HAa OCHOBE HAy4YHBIX (DaKTOB U
UMEIOIINXCS JAHHBIX C IEJIbI0 TTOJTYYECHHSI JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHHS IS
peIIeHHS Po0OJIeM B pealbHBIX KU3HCHHBIX CHTYAIUsX;

OCO3HAHWE IIEHHOCTH HAYYHOW JEeATEeIbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
MPOEKTHYIO M HCCIIEIOBATENBCKYIO JAESTEIHbHOCTh UHIMBUIYATHHO U B TPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HENMPEPHIBHOMY OOpa30BaHHIO U
caM000pa30BaHN0, K aKTHUBHOMY IIOJYyYEHHIO HOBBIX 3HAHWW 1O OWOJOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.



METAIIPEIMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS yueOHOTo mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YMMble i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YYaIOIIUXCS
MEXIMCIUIUIMHAPHBIE (MEXKIPEIMETHBIC) OOIICHAYYHBIC MOHSITHS, OTPAKAIOUIUE
IIEJIOCTHOCTh HAYYHOM KapTHHBI MHUpa H CHenu(PUKy METOJO0B TO3HAHUS,
HCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHs, SBJICHHE, TPOIIECC,
CUCTEMa, Hay4yHbIi (akT, MPUHIMUII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCIIeIOBaHUE,  HAOJIOJICHHE, WU3MEpPEHHUE, OKCIEPUMEHT U  JApYyrue);
yHUBEpCAIbHBIC Yy4YeOHBIC JeWCTBHUS (TO3HABATENbHBIE, KOMMYHUKATHBHBIC,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue (GyHKIIMOHATIBHOM
TPAaMOTHOCTH H  COIMANIBHONH KOMIIETCHIIMM OOYYaroIIMXCs; CIMOCOOHOCTh
o0yJaronmxcs UCTIOJh30BaTh OCBOCHHBIE MEXTUCIIUTUTMHAPHBIC,

MHUPOBO33PEHUYCCKAE 3HAHWS W YHUBEpPCaJIbHBIC Yy4YeOHBIE JICUCTBUS B
MO3HABATENbHON U COLUAIBLHOMN MPAKTUKE.

B pesynbrare wu3ydeHus OHOJIOTMM Ha YpPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus y oOywatomierocs OyayT chHOpPMHUPOBAaHBI I[MO3HABATEIbHbBIE
yHUBEpcalbHble yueOHbIE ACHCTBUS, KOMMYHUKATUBHBIE YHUBEpPCAJIbHbIE YUEOHbIE
JNEUCTBUS, PETYyJATHUBHbIE YHUBEpCAIbHbIE YyueOHbIE JEUCTBUS, COBMECTHAs
JEATENbHOCTbD.

MertanpenMeTHbIe PE3yJIbTaThl OCBOCHMSI MPOTPAMMbl CPEIHETO OOIIETro
o0pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEILHBIMU
AeCTBUSIMM:

1) 6a30BblIe JJOrHUecKHue AeHCcTBHUA:

CaMOCTOSITEILHO  (OpMyIMpOBaTh W aKTyallU3UpPOBaTh  MpooOsiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh MPH OCBOCHHM 3HAHUU MPUEMBI JIOTUYECKOTO MBILIJIEHUS
(aHanu3a, cuHTE3a, CpaBHEHMS, KilacCupUKaluu, o000IIEHUs), PAaCKPbIBaTh CMBICI
OMOJIOTMYECKUX MOHSATUN (BBIACNATh UX XapaKTepHbIC MPU3HAKU, YCTaHABIMUBATh
CBSI3U C JPYTUMH MOHSITHUSMH);

ONpENEeNATh LENU ACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACSATEILHOCTH C ITOCTABICHHBIMU IEJISIMU;

UCITI0JIb30BaTh OMOJOTMYECKHUE MOHATUA JUIsl OOBSICHEHUS (DAKTOB U SIBICHUUI
YKUBOU TTPUPOIBI;

CTPOUTH JIOTUYECKHE pPACCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUYHUS B paccMaTPUBAEMbBIX
ABJICHUSIX, (POPMYITUPOBATH BHIBOJIbI U 3aKITIOUEHUS;

MPUMEHSITh CXEMHO-MO/ICJIbHBIC CpencTBa TUTSt MIPEICTaBIICHUS
CYIIIECTBCHHBIX CBSI3€i M OTHOIIECHWUW B M3yYae€MbIX OMOJOTUYECKUX OOBEKTaX, a



TaKK€  TMPOTUBOPEUMH  PA3HOTO  pOJAA,  BBISIBJICHHBIX B Pa3IMYHBIX
WH(OPMAIMOHHBIX UCTOYHUKAX;

pa3zpabaThiBaTh IJIaH PEIICHHsS MPOOJEMBbI C Y4ETOM aHAllM3a MMEIOIIUXCS
MaTepHATBHBIX M HEMaTePUAIIbHBIX PECYPCOB;

BHOCHUTBH KOPPEKTHUBHI B ICSITEIIbHOCTh, OIICHUBATH COOTBETCTBHUE PE3YJIHTATOB
EJIsIM, OLICHUBATh PUCKH MOCIIEACTBUMN JACSITCIBHOCTH;

KOOPJIMHUPOBaTh W  BBIMIOJNHATH pabOTy B  YCIOBHUSIX  PEABHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUSI;

pa3BHUBaTh KPEATUBHOE MBIIIJIEHUE TIPU PEIICHUH KM3HEHHBIX MTPOOJIEM.

2) 0a30BBIE HCCJIEA0BATEIbCKHE AeliCTBHS:

BJIAJICTh HABBIKAMH yUE€OHO-HCCIIEIOBATEIILCKON U MMPOSKTHOM JESITEIIbHOCTH,
HAaBBIKAMHM  paspenieHusi mnpodiieM, CHOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY MOUCKY METOJIOB PELICHUS TPAKTUYECKUX 3a]1a4, PUMEHEHHIO
Pa3IUYHBIX METOJIOB TTO3HAHUS;

WCIIOJIB30BaTh PA3IMYHBIC BHUBI JICSITCIBHOCTH 10 TMOJIYYEHHUIO HOBOTO
3HAHMS, €Tr0 WHTEPIpETalHH, MNPeoOpa3oBaHUI0 M NPUMEHEHUI0 B Yy4eOHBIX
CUTYalMsIX, B TOM YHCIIE TIPU CO3/IaHUU YUEOHBIX U COIMATBHBIX TPOEKTOB;

(dbopMHpOBATh HAYYHBIH TUI MBIIIJICHUS, BIaJCTh HAYYHOU TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSMU U METO/IAMH;

CTaBUTh M (OPMYJIUPOBaTh COOCTBEHHBbIE 3aJaud B 00Opa30BaTEIbHOM
NEATETHHOCTH U KU3HCHHBIX CUTYAIIHSIX;

BBISIBIISITh NIPUYMHHO-CIIEJICTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUINOTE3y €€ pelIeHHUs, HaXOAUTh apryMEHThl IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHHM, 3a/1aBaTh MapaMeTPhbl H KPUTEPUHN PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJE PEIICHHUS 3aJa4dl  pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MMPUOOPETEHHBIN OIIBIT,

OCYIIECTBIATh IEJICHAIIPABICHHBII TIOUCK TEepeHoca CPEACTB M CIOCO00B
JENUCTBUA B PO ECCHOHANTBHYIO CPey;

YMETh TIEPEHOCHUTHh 3HAHUS B TMO3HABATEIBHYI0 W MPAKTUYECKYIO 00JIacTH
KU3ZHEIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YUEOHBIX MPEAMETOB;

BBIJIBUTATh HOBBIC WJCH, MpeJjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH TIPOOJIEMBI U 33/1a4H, IOMyCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

3) pabora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(MOpMAIUU (TEKCTEe Y4eOHOTOo
MOCOOMs, HAYYHO-TIONMYJSIPHOH JIUTEpaType, OHOJOTHMUECKHX CIIOBApSAX U
CIIpaBOYHWKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETE), aHAIM3UPOBATH



UHGOPMAIIMIO PA3INYHBIX BUOB U (POPM IpeACTaBICHUS, KpUTHUECKH OLIEHUBAThH
€€ JI0CTOBEPHOCTh U HENTPOTUBOPEYUBOCTb;

(GopMyJIMpOBaTh 3allpOChl U MPUMEHATh Pa3IMYHbIE METObI MPU IIOUCKE U
orbope Ouosorndeckor MHMOpMaIMKU, HEOOXOAUMOM JIJisi BBITIOJTHEHUS YYEOHBIX
3ajJ1ay;

npuoOpeTaTh ONBIT HUCHOJIb30BaHUS HMH(POPMAMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTU, COBEPIIEHCTBOBATh KYJbTYpPY aKTUBHOI'O HCIIOJIb30BAHUS Pa3IMYHBIX
IIOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAlbHYIO  (OpMY  IpPEICTaBICHUS
ounonornyeckor uHpopmanuu (cxembl, rpaduky, IUarpaMmsbl, TaOIHIIbI, PUCYHKH
H IpyToe);

UCIIOJIb30BaTh HAy4yHBIH #A3BIK B KadecTBe CpeAcTBa Ipu paboTe ¢
Ouonornueckoil uH(poOpMauuel: NPUMEHATh XUMHUYECKHE, (usnueckue WU
MaTeMaTUYeCKUe 3HaKh W CUMBOJBI, (OpMYJibl, abOpeBHaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh W INPeoOpa3oBbIBATH  3HAKOBO-CHMBOJMYECKHE  CpPEICTBA
HarJIsAIHOCTH;

BJa/J€Th  HABbIKAMU  pAclO3HAaBaHMs M 3alIUTBl  MHPOpMALUH,
MH(OpPMATMOHHOW 6€30MaCHOCTH JIMYHOCTH.

OsgJaieHHe YHHBEPCAJbHBIMA KOMMYHUKATHUBHBIMH 1efiCTBUSIMM:

1) oOmeHme:

OCYIIECTBISATH KOMMYHHUKAIIMU BO BCeX chepax *KU3HU, aKTUBHO YUaCTBOBAThH
B JINAJIOTe WJIM JUCKYCCHM IO CYLIECTBY OOCYKIaeMol TeMbl (YMEHHE 3aJaBaTh
BOIPOCHI, BBICKA3bIBaTh CYXJACHHUS OTHOCUTEJIBHO BBINOJIHEHMS IpeiiaraeMon
3aJlayi, YYUTBIBATh UHTEPECHl U COTJACOBAHHOCTb MO3MIMHI JIPYTUX YYaCTHUKOB
JIMaora Uiy JUCKYCCUN);

pacro3HaBaTh HeBepOaJbHbIE CpEACTBAa OOIICHHs, MOHUMATh 3HAYCHHE
COLMAIbHBIX 3HAKOB, NPEANOCHUIOK BO3HUKHOBEHHS KOH(MJIMKTHBIX CHUTYaluH,
YMETh CMATYATh KOH(PJIUKTHI U BECTH IIEPETOBOPHI;

BJIAJETh PA3IMYHBIMU CIOCOOAMHU OOILIEHHS M B3aUMOJEWUCTBUS, NOHUMATh
HaMEPEHUs IPYTUX JIIOJEH, IPOSIBIATh YBAKUTEIBHOE OTHOLIEHHE K COOECEeTHUKY
U B KOPPEKTHOH hopme popMyarpoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) cOBMeCTHAas J1esiTeJIbHOCTD:

MOHUMATh M HMCHOJb30BATh MPEUMYIIECTBA KOMaHAHOW W UHAUBUIYAJIBHON
paboThI U pelIeHUH OUOIOTHYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
IPUMEHEHHUS TPYNNOBbIX (HOPM B3aUMOJEHCTBUS MPU PEIIEHUH Y4eOHOM 3a1auu;

BBIOMpATh TEMATHKy UM METOJbl COBMECTHBIX JIEUCTBHM C y4€TOM OOILIUX
MHTEPECOB M BO3MOKHOCTEN KAKJIOT0 YIE€HA KOJIEKTUBA;



NPUHUMATh 1€  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJMHHUPOBATH JIEUCTBUS II0 €€ JIOCTHUKECHHUIO: COCTABIATH IUIAH JCHUCTBUH,
pacmpesiensaTh pojaud ¢ Y4E€TOM MHEHHM YYacCTHHKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KA4E€CTBO CBOEr0 BKJIaJa M KaXKAOTO YYaCTHHKA KOMAHIbl B
o0t pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

MpeaaraTb HOBBIE MPOEKTHI, OLECHWBAThL HAEU C NO3UIUMHA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKOW 3HAUMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEICHHE B Pa3JIMYHBIX
CUTYyaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUIIUATUBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PEryJATHUBHBIMU AeHCTBUSIMH:

1) camoopranu3amnus:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS [UIs BBISIBIICHUA NpoOJIeM U UX
pElIeHUs B )KU3HCHHBIX U YYEOHBIX CUTYaIUSX;

BEIOWpAaTh HAa OCHOBE OHMOJIOTWMYECKWX 3HAHWUW IIEJIEBHIE W CMBICIOBBIC
YCTAHOBKM B CBOMX JEHCTBHSX M MOCTYINKAax IO OTHOILICHHUIO K JKHBOHM MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAIOIIHNX;

CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATEIBHYIO JIESTEIBHOCTh, BBISBISATH
npo0IeMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3aJ]a4l B 00pa30BaTeIbHON
JEATEeIbHOCTU U )KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITEJIbHO  COCTaBJISITh [UIAH PEHIEHUs MOpoOJeMbl C  y4ETOM
HMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHHI;

JIaBaTh OLICHKY HOBBIM CHUTYalIHsIM;

pacuupsTh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANIOUTCHUM;

JieJaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelIeHuE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHoCcOOCTBOBaTh (OPMHUPOBAHUIO W TPOSBICHUIO LIUPOKOW HPYIUIUU B
pa3HbIX 00JIaCTAX 3HAHWW, MOCTOSHHO NOBBIIATE CBOM OOpa3oBaTENbHBIA U
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTyalUsIM, BHOCHUTb KOPPEKTHUBBI B JI€SITEIbHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BJIaJIETh ~ HABBIKAMU  IO3HABATEIbHON  peduiekcuM Kak  OCO3HAHUS
COBEpIIAEMBIX JEUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HX PE3YyJIbTATOB U
OCHOBaHHM, MCIOJIb30BaTh MPUEMBI PeQIICKCUU NIl OIEHKH CUTYyalluu, BBHIOOpa
BEPHOIO PEILIECHHUS;

YMETh OLICHUBaTh PUCKM M CBOEBPEMEHHO MPUHUMATh PEMICHUS IO HX
CHIKECHUIO;



NPUHUMATh MOTHBBI W apTryMEHTBHI JPYTHX TMPH aHAIW3e pe3yiIbTaToB
NEeSTENHHOCTH;

3) npuHsATHE ceOsl U APYTUX:

MPUHUMATh Ce0sl, TOHUMasi CBOW HEJIOCTATKU U JIOCTOMHCTBA,;

MPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TPU aHAIW3Ee pPEe3yIbTaTOB
NEeSTENHHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKY;

pa3BHUBaTh CIOCOOHOCTH MOHUMATh MHUP C TTO3UIIUU JPYTOTO YEJIOBEKA.

NPEIMETHBIE PE3YJIBTATHBI

[IpeameTHbIe pE3yNbTaThl OCBOCHHS COJEP)KAHHS Y4eOHOro MpeaMera
«buonorusi»y Ha yriayOJn€HHOM YpPOBHE OpPHEHTHPOBAHBI Ha OOECIeUYEeHHE
npopuapHOro  o0yueHust  oOydaromuxcss  Ouosoruu. OHM  BKIIOYAIOT:
cneruuyeckue sl OMOJOTUN HAYYHBIC 3HAHUS, YMEHUS U CITOCOOBI ACHCTBUH TIO
OCBOECHHIO, UHTEPIIPETALMN U MPEOOPa30BaHUIO 3HAHUM, BUIBI JEATEIBHOCTH IO
MOJIYYCHHUIO HOBBIX 3HAHWW M WX MPUMEHEHUIO B PA3JIMYHBIX YICOHBIX, a TAKXKE B
peabHbIX KU3HEHHBbIX cuTyauusax. lIpenMeTHble pe3yiabTaThl MPEACTABICHBI MO
rojiaM U3y4eHusl.

[IpenmeTHble pe3yibTaThl OCBOCHUsI yueOHoro npenmera «buonorus» B 10
KJaacce TOJKHBI OTPAXaTh:

chOpMUPOBAHHOCTh 3HAHUM O MECT€ U POJH OWOJOTHUM B CHCTEME
€CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU €CTECTBEHHO-HAYYHOM KApTUHBI MUpA, B
MO3HAHWUU  3aKOHOB TPUPOJBI U  PEIICHUH MpoOJieM  palMOHAILHOIO
MPUPOJIOTNIOIB30BaHUs, O BKJIAJAE POCCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OuoJIoTHY;

BIAJICHUE CHUCTEMOW OWOJIOTMYECKUX 3HAHWUW, KOTOpas BKJIIOYAET:
OCHOBOITOJIATaloNIe OWOJIOTHYECKUE TEPMHUHBI U TOHATUS (KWU3HB, KIIETKA,
OpraHu3M, MeTaboJIu3M, TOMEOCTa3, CaMOPEryJsIus, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHUYHUBOCTh, POCT U PAa3BUTHE), OMOJIOTHYECKUE TEOPUU
(xnerounas teopus T. [lIanna, M. Illneiinena, P. BupxoBa, xpoMocoMHasi Teopusi
HacienctBeHHoctu T. Moprana), yuenuss (H. W. BaBmioBa — o 1meHTpax
MHOTO00pa3usi W MPOUCXOXKICHUS  KYJIbTYPHBIX  pPAcTEHUM),  3aKOHBI
(erHOOOpa3Ksi MOTOMKOB IEPBOr0 IMOKOJICHUS, PACIICIUICHUS, YUCTOTHl T'aMeT,
HE3aBUCUMOro HacienoBaHuss 1. Menaens, TOMOJIOTUYECKHX PSAIOB B
HACJIEICTBEHHOMN U3MEHYMBOCTH H. H. Bagunoga), IIPUHLIATIB
(KOMIUIEMEHTapHOCTH);

BJIAJICHUE OCHOBHBIMM METOJAaMU HAy4YHOTO MO3HAHUA, HMCIOJIb3yEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSAX JKUBBIX OOBEKTOB (OIMUCAaHUE, H3MEpPEHUE,
Ha0II0/IeHHE, DKCIIEPUMEHT);



yYMEHHUE BBIICNATH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
DYKapHOT, OJIHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, B TOM YHCIIC
OakTepuii, rpuOOB, pacTEHUH, )KUBOTHBIX M YEJIOBEKa, CTPOCHHUSI OPTAaHOB U CUCTEM
OpraHOB pACTEHUW, >KUBOTHBIX, YEJIOBEKA, IPOIECCOB JKU3HEACITCIHHOCTH,
MPOTEKAIONUX B OPTaHW3Max PACTCHUH, )KUBOTHBIX M YEIIOBEKA, OMOJOTHYECKHIX
MPOLIECCOB: OOMEHa BEIIECTB (METabOIM3M), IPEBPAIICHUS SHEPTUH, OPOKEHUS,
aBTOTPO(HOTO U TeTePOTPOPHOTO TUIIOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeW03a, raMeToreHe3a, dMOpUOTeHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS,
pa3sMHOXEHUWS,  WHIUBUAYaJbHOTO  pPa3BUTHS  opraHu3Ma  (OHTOTCHE3a),
B3aMMOJICHCTBHSI T€HOB, TETEPO3UCA, HCKYCCTBEHHOTO 0TOODA;

YMEHUE YCTaHABIIMBATh B3aMMOCBSI3M MEXIy OpPraHOWIAMH KIETKH U HX
GyHKIUSIMHE, CTPOCHHEM KJIETOK pAa3HbIX TKaHEHM W X (QYHKIUSIMHU, MEXKIY
OpraHaMd W CHCTEMaMH OpTraHOB y PAaCTCHMI, >KMBOTHBIX M YEJIOBEKa M WX
GYHKIUSIMH, MEXIYy CHCTEMaMH OpPraHOB M WX (DYHKIUSAMHU, MEXKIY 3TallaMH
oOMEHa BEIIECTB, ATalaMH KJIIETOYHOTO IMKJIA 1 KU3HCHHBIX IUKJIOB OPTAaHU3MOB,
sTanamMu 3MOPHUOHAIBHOTO PA3BUTHS, TEHOTUNIOM W (PEHOTUIIOM, (EHOTHIIOM U
dbakTOpamMu cpeibl OOUTaHUS;

YMEHUE BBISBJIATh OTJIUYHMTEIIBHBIC MPU3HAKU JKMBBIX CHCTEM, B TOM YHCIIE
pacTeHui, )KUBOTHBIX M YEIOBEKa,

yMEHHE UCIOJIb30BaTh COOTBETCTBYIOIINE aAPTYMEHTHI, OWOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHMBOJIUKY JIUIS JOKAa3aTeIhCTBA POJCTBA OPTaHM3MOB PAa3HBIX
CUCTEMATUYECKUX TPYIIII;

YMEHHE peniath ONOJIOTHYECKUE 33]Ia4H, BBISBISATH IPHUNHHO-CIICICTBCHHBIC
CBSI3M MEXKJTy UCCIICTYEMBIMU OMOJOTHYECKUMH MPOIECCAMU U SBJICHUSMH, JIEIaTh
BBIBOJIBI ¥ TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJIHATh JIA0OpAaTOpHBIE W MpaKTUYECKHe pPaboThl, COOII0IAThH
IpaBuiIa Mpy padboTe ¢ y4eOHBIM U JTaOOpaTOPHBIM 000PYI0BAHHUEM;

YMEHUE BBIJIBUTATh THIIOTE3BI, IMPOBEPATh WX OSKCIECPUMEHTAIBHBIMU
cpenctBamu, GOPMYIUPYS IElb KCCICIOBAHUS, AHATU3UPOBATH IOTYYEHHBIC
pE3yNbTATHI U JICTIaTh BHIBOIBL;

YMEHHE Y4YacTBOBAaTh B y4eOHO-MCCIIEIOBATEIHCKONH paboTe Mo OHWOJIoTHhH,
HKOJIOTUU W MEIUIIUHE, MPOBOJAMMON Ha 0a3e NIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO  TPENCTaBISATh  TOJYYEHHBIE  PE3yJNbTaThl Ha  YUYEHUYECKHX

KOH(epeHUUsX;
YMEHUE OLIEHHBATh 3TUYECKHE aCIEKThl COBPEMEHHBIX MCCIIEJOBAaHUN B
obmactu  OuosorMd M MEAUIMHBI  (KJIOHMpPOBaHHE,  HCKYCCTBEHHOE

OIJIOJIOTBOPEHME, HANPABIEHHOE W3MEHEHHE T'€HOMa M CO3JaHHe TPaHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBIATh OCO3HAHHBIA BBIOOp Oyaymied mpodeccrnoHaIbHON
NEATENHLHOCTH B 00JacTH OMOJOTHH, MEAUIUHBI, OMOTEXHOJIOTHUHU, BETEPUHAPUH,
CEJIbCKOTO XO34MCTBa, MUIIEBON MPOMBIIIJIEHHOCTH, YTAyOsTh MO3HABATEIbHBIH
MHTEpEC, HAIIPABJICHHBIM Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOLIEH Npodeccun u
OpOAODKeHHE OHOJIOTMYECKOTO 00pa3oBaHUsl B OpraHU3alUsAX CPEIHETro
po¢eCCHOHAIILHOTO M BBICIIIETO 00pa30BaHUs.

[IpenMeTHble pe3yabTaThl OCBOEHUsI yueOHoro mpeamera «buonorus» B 11
KJlacce NOJIKHBI OTPAXKATh:

cOPMHUPOBAHHOCTh 3HAHUW O MECT€ W POJUM OUOJOTMU B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHUU COBPEMEHHON E€CTECTBEHHO-HAy4YHOH
KapTHUHBI MHpA, B MO3HAHHM 3aKOHOB MPHUPOJABl M PEIICHUH SKOJOTMYECKUX
npoOJeM 4YeloBeuecTBa, a TakKe B PEIICHWH BOIPOCOB PAIMOHATBLHOTO
PUPOIOIIOIL30BaHUs, U B (HOPMUPOBAHUM IIEHHOCTHOT'O OTHOIIECHUS K MPHUPO/IE,
OOLIECTBY, YEJIOBEKY, O BKJIAJE€ POCCHUMCKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHUH;

YMEHHUE BJIAJIETh CHUCTEMOM OMOJOTUYECKHX 3HAHUN, KOTOpas BKIIOYAET
OTpEJENICHUs] M TOHMMAHHUE CYIIHOCTH OCHOBOIIOJIATAIOMIUX OHOJIOTHYECKUX
TEPMUHOB M TOHATHM (BHI, 3KOcUcTeMa, Ouocdepa), OHONOrHUYECKUE TEOpUU
(aBomrononHas teopust Y. JlapBuHa, CHHTETHYECKAs TEOPHs SBOJIOLMH), YUCHHUS
(A. H. CesepuoBa — 0 nyTsx u HanpasieHusx sBontounu, B.U. Bepnaackoro — o
ouocdepe), 3akoHBI (TeHeTHYeckoro paBHoBecus k. Xapaum m B. BaiinOepra,
3apoabiieBoro cxoxacrea K. M. boapa), mpaBuna (munumyma HO. Jlubuxa,
HKOJIOTHYECKON MHUpaMHIbl HEpPruu), rumnote3nl (runmoresa «vmupa PHK» V.
['unGepra);

YyMEHUE  BJIaJE€Th  OCHOBHBIMM  METOJaMU  HAYyYHOTO  IMO3HAHUA,
WCIOJIb3yEeMBbIMH B OMOJIOTHYECKUX UCCIIEIOBAHUSIX KUBBIX OOBEKTOB U IKOCUCTEM
(omucanue, u3MepeHue, HaOIIOJCHHE, JKCIIEPUMEHT), CIOCcO0aMu BBISBICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MPUPOJIE;

YMEHUE BBIICIATh CYIIECTBEHHbIE NPHU3HAKH: BHJIOB, OHOT€OLEHO30B,
PKOCUCTEM U Omocdepbl, CTAOMIM3UPYIONIETO, ABUKYIIETO W Pa3phIBAIOIIETO
€CTECTBEHHOT'O otOopa, AJTONaTPUYECKOrO 17} CUMITIaTPUYECKOTO
BUI000pa30BaHMs, BIUSHUS JBIDKYIIUX CHJI SBOJIOIMK HA TEHO(OH]I TOMYJISAIUH,
MPUCTIOCOOJICHHOCTH OPraHu3MOB K cpejie OOMTaHMs, YepeOBaHUsI HaIllpaBICHUMN
ABOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUH B 3KOCHCTEMAX;

YMEHUE YCTaHAaBJIMBAaTh B3aUMOCBA3M MEXAY IPOLECCAMU HBOJIIOLUH,
JBIKYIIMMH CUJIAMHU aHTPONOreHe3a, KOMIIOHEHTaMU Pa3JIMYHBIX 3KOCUCTEM H
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHHME  BBISBISATH  OTJIMYMTENbHBIE  MPU3HAKH  JKUBBIX  CHCTEM,
MPUCIIOCOOJICHHOCTh BUJIOB K Cpejlie OOWTaHusl, a0UOTUYECKUX M OMOTHUYECKUX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBS3€ OpPraHM3MOB B  COOOIIECTBaX,
AHTPOITOIEHHBIX U3MEHEHUM B SKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHUE UCIO0JIb30BaTh COOTBETCTBYIOIIME aPTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO ¥ CHUMBOJIUKY JIUIS J0Ka3aTeIbCTBA POJCTBA OPTaHM3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEJIbI OOUTAHMSI, SAMHCTBA
YeJIOBEYECKUX pac, HEOOXOIUMOCTH COXPAaHEHHS MHOTrooOpasusi BHJIOB U
HKOCUCTEM KaK YCIIOBHUS COCYIIIECTBOBAHMSI MIPUPOJIBI M UETIOBEYECTRA;

yMEHHUE peniaTh OMOJOTUYECKUE 3aa41, BBISBISITH TPUUUHHO-CIIEICTBEHHBIC
CBSI3M MEX]y UCCIIeTyEMbIMU OMOJOTMYECKUMHU MPOLECCAMU U SIBIICHUAMH, JI€1aTh
BBIBOJIBI M TIPOTHO3BI HA OCHOBAHUY TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIMOJTHATH JIA0OPATOPHBIE W MpaKTUYECKHe pPaboThl, COOIIOMATH
npaBuia mpu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PY0BaHUEM;

YMEHUE BBIJIBUTATh THUIOTE3bl, MPOBEPSITh HX OKCHEPUMEHTAIbHBIMU
cpenctBamu, (GOPMYIUPYS IElb KCCICIOBAHUS, AHATU3UPOBATH ITOJTYYEHHBIC
PE3yNbTATHI U ICTIaTh BHIBOIBL;

YMEHUE Y4YacTBOBAaTh B y4e€OHO-HCCIIEIOBATEIHCKON padoTe Mo OHOJOTHH,
HKOJIOTUU W MEJIMIIMHE, MPOBOJAMMON Ha 0a3e HIKOJBHBIX HAYYHBIX OOIIECTB, U
nyOJUYHO  TPEACTABIATH  TOJYYCHHBIC  PE3yJbTaThl HAa  yYCHHYECKHX
KOH(EPEHITUSIX;

YMEHHUE OIEHUBATh THIOTE3bI M TEOPUH O TIPOUCXOKICHUHN JKU3HU, YEITOBEKa
¥ YEIIOBEYECKUX pac, O MPUUYMHAX, MOCIEICTBUSIX U CHOCO0aX MpeaoTBpaIICHUS
ri1o0aabHBIX H3MEHEHUH B Onocdepe;

YMEHHUE OCYILECTBIATh OCO3HAHHBIA BBHIOOp Oyayied npodeccuoHanbHON
JEATETHHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTUH, TPUPOIOTIONB30BAHMS, MEAUITUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETCPUHAPHH, CEIHCKOTO XO3SAHCTBA, MHUIIEBON
MIPOMBINIUICHHOCTH, YIIIyONATh TO3HABATENbHBI WHTEPEC, HAIpaBICHHBIM Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud U MPOJOIIKEHUE
OMOJIOTMYECKOT0 00pa30oBaHUsl B OpPraHU3ALUSAX CPEAHEro MPOPECCHOHAIBHOIO U
BBICIIIETO0 00pa30BaHUsI.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m Konrpoabnbie IIpakTuyeckune
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThI padoTbl pecypenI
1 buonorns kak Hayka
2 JKuBbie cUCTEMBI U UX U3yUYECHHE 2
3 buonorus knetku 0.5
4 X¥UMHUYECKasi OpraHu3alus KIETKN 10
5 Crtpoenue 1 QyHKIHUU KIETKU 8 2
6 OOMeH BelleCTB U NMpEeBpallleHUue SHEPTUU B 9 !
KJIETKE
7 Hacnencreennas nuadopmanus u 9 0.5
peannzanus e€ B KIETKE
8 JKW3HEHHBIN LUK KIETKU 6 1
Crpoenue U QpyHKIIUH OpraHU3MOB 17 1.5
10 PazMmHOXeHHME U pa3BUTHE OPTaHU3MOB 8 1.5
1 ['eneTnka — Hayka 0 HacJIE€ICTBEHHOCTH U ) 0.5
M3MEHYUBOCTH OpPraHU3MOB
12 3aKOHOMEPHOCTH HACIIEACTBEHHOCTH 10 1
13 3aKOHOMEPHOCTU U3MEHUYUBOCTH 6 1
14 I'eneTuka yenoBeka 3 0.5
15 Cenexkuusi OpraHu3MOB 4 1
16 buotexHonorus u CHHTETHYECKasE OMOJIOTHS 4
17 PesepBHOE Bpems 1



OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13



11 KJIACC

KonuuyectBo yacos DJIEeKTPOHHbBIE
HaumeHoBaHue pa3/iejioB U TeM (ungposbie)
Ne n/m Kontpoabnbie IIpakTHueckue
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
| 3apokJIeHNE U pa3BUTHE IBOJIOLUOHHBIX 4
Mpe/ICTaBIeHU B OMOJIOTHU
2 MukposBontonus U €€ pe3yJIbTaThl 14 2
3 Maxkpo3BOIIOLHS U €€ PE3yIbTaTh 6
[IpoucxoxaeHue 1 pa3BUTUE )KU3HU Ha
4 p A p 15 1.5
3emie
5 [IpoucxoxaeHue yeaoBeKka — aHTPOIOreHe3 10 1
DKOJIOrusl — HayKa O B3aUMOOTHOILIEHUSIX
6 OpraHu3MOB M HAQJOPTaHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karolleu cpenou
Opranusmsel 1 cpefia OOUTaHUS 1.5
DKOJ0THs BUAOB U TOMYJIALNANA 0.5
DKoJ0rus COOOLIECTB. DKOIOIHYECKUE
9 H 12 0.5
CUCTEMBbI
10 buocdepa — rinobanbHast sKocucTeMa 6
11 UYenoBek M OKpykarolas cpeia
12 PesepBHOE Bpems 8
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







HOYPOUYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne ara U@posBbIe
n/n Tewa ypoka Bcero Koutpoabupie  Ipakrueckue fsyqemm :)lﬁlz()l;l;onaTeanue
padoThI padoThI pecypes:
buonorus kak KOMIUIEKCHas HayKa M Kak |
9acTb COBPEMEHHOTO O0IIeCcTBa
JKuBbIE CHCTEMBI U KX CBOMCTBA 1
VYpoBHeBas opranu3anus )KUBbIX CUCTEM 1
Hcrtopust OTKpHITHS U U3YUCHUS KIIETKH. |
Knerounas Teopus
Metoasl MOJIEKYJIIPHON U KIETOYHON
ouonorun. [Ipakruyeckas padora
«M3ydyeHre MeTo10B KJIETOUHON OMOJIOTUH | 0.5
(xpomatorpadusi, smexTpodopes, '
muddepeHnmanbaoe eHTpUGyTrupoBaHue,
[TLIP)»
XUMHUYECKUH COCTaB KIETKU 1
MuHepanbHbI€ BelIeCTBa KIETKHU, UX 1
Ouonornueckas poib
Opranuueckue BelecTBa KJIECTKH — OeJKu.
JlabopaTtopHnast pabota «O0Hapy)KeHHE | 0.5
OEIKOB C TOMOIIIBIO KaUeCTBEHHBIX ’
peaxkuuiny
CaoiicTBa, Knaccuukanus u GyHKIHHA |

0€eJIKOB




OpFaHI/IquKI/IC BCIICCTBA KIICTKHU —

10
YTJIEBOJIbI

1 Oprannuyeckue BeniecTBa KJIETKH —

JIUTA/BI
Hyxnennoseie kucnotsl. JIHK n PHK.

12 JlabopaTtopnast pabota «MccnenoBanue 0.5
HYKJIEMHOBBIX KHCIIOT, BBIJIEJIEHHBIX U3
KJIETOK Pa3JIM4HbIX OPTaHU3MOB)

13 Crpoenue u pynkuuu ATO. [Ipyrue
nykieosunrpupocdarsr (HTD)

14 CexBenupoBanue JIHK. Meroabl
T€HOMUKH, TPAHCKPUIITOMUKH, TIPOTEOMHUKHU

15 MeToapl CTPYKTYpHOI OHOIOTHI

16 Tune! knerok. [IpokapuoTnueckas KieTka
CrpoeHune 3yKapuoTHUYECKOM KIIETKH.

17 [IpakTuueckas pabora «M3yyeHue cBONCTB 0.5
KJICTOYHOM MeMOpaHbI»

18 [ToBepXHOCTHBIN anmapaT KJIETKU
OnHoMeMOpaHHbIE OPraHOUABI KIIETKH.

19 IIpakTnueckas padbora «3yuenue 05
JBUKEHMSI LIUTOIIa3MbI B PACTUTENbHBIX
KJIETKaX»

[TosryaBTOHOMHBIE OpraHOUBI KIETKU:

20 MUTOXOHJIpUH, IacTuel. JlabopaTopHas 0.5
pabota «/ccnenoBanue miazMonnsa u '
JIETJIa3MOJIM3a B PACTUTENIBHBIX KIETKAX)

21 HememOpaHHbIe OpraHouIb! KIETKU

22 CtpoeHue u QyHKIUHU sapa




23

24

CpaBHUTeNbHAS XapaKTEPUCTHKA KIETOK
sykapuort. JlabopaTopHas pabora
«M3yueHmne cTpOCHUS KIETOK Pa3TUIHBIX
OpPTaHU3MOB»

ACCI/IMI/IJ'ISII_II/ISI U JUCCUMUWIIAIINSA — IOBE
CTOpOHBI MeTabonu3mMa. Turmbl oOMeHa
BeriecTB. JlabopaTopHas padora
«/3yueHne KaTaIuTHYECKOM aKTUBHOCTH
(bepMeHTOB (Ha IpuMepe aMuiIa3bl WK
KaTaJasbl)»

0.5

25

26
27

@epMEHTAaTUBHBIN XapaKTep peakui
KJIETOYHOTO MeTabom3Mma. JlabopaTopHas
pabota «M3yuenue pepMeHTaTUBHOTIO
paclienieHus NepoKCcuia BOI0po/a B
PacTUTENBHBIX U )KUBOTHBIX KJIETKAX»

benku-akTuBaTOphI M OEIKU-UHTUOUTOPHI

ABTOTpOGHBII THIT 0OOMEHA BEIIECTB

0.5

28

dorocuuTe’

29

XemocuHTe3. JJaboparopnas padota
«CpaBHeHHe TporeccoB POTOCHHTE3a U
XEMOCHHTE3a»

0.5

30

AHa’poOHbIe opraHu3Mbl. Busibl OposkeHwUsI.

JlaGopatopHnas paborta «CpaBHEeHHE
MIPOLIECCOB OPOKEHUS M JBIXaAHUS

31

AdpoOHBIE OPTaHU3MBI. DTaIIbI
SHEPreTH4ecKoro oOMeHa. JHeprus
MEeMOpPaHHOTO I'paIneHTa MPOTOHOB.
Cunre3 AT®: Pabora nporonnoit ATD-



CHHTAa3bl

O00011IeH1E U cUCTEMAaTH3aIis 3HAHUN 110
Teme "OOMeH BeIeCTB U MpeBpaIicHre

32 sHepruu B kietke" / KontponbHas pabora 1
o TeMe "OOMeH BEeIIeCTB U MPEeBpaICHIE
SHEPrUM B KJIETKe"

33 Peakuyu maTpuyHOTO CHHTE3a 1

34 Tpanckpunius — Marpuussiii cuare3 PHK 1

35 TpaHcasauus u e€ Tansl 1

36 KoaupoBanue amuHokuciot. Ponb 1
pubdocom B OuocuHTe3€e Oenka

37 Opranu3zaius TeHoMa y IpOKapuoT U !
9yKapuoT

18 MornekymsipHble MEXaHU3MbI SKCIIPECCUU |
T€HOB y 3yKapHoT
Bupycsl — HekseTouHbIe (HOPMBI KU3HH U

39 oOnuratHble napasuTsl. [IpakTuueckas 1 0.5
pabota «Co3aHue MOJeNu BUPYCa»

40 BupycHsle 3a0051eBaHus yenoBeka, |
KUBOTHBIX, PACTCHUI

41 HaHnoTtexHon0r1u B OMOJIOTUU U MEIULITHE 1

42 JKU3HEeHHBIN UK KIETKU 1

43 Matpuunsiii cunres JJHK 1
Xpomocomsl. Jlaboparopras pabota

44 «M3ydyeHne XxpoMOCOM Ha TOTOBBIX 1 0.5
MHUKpOIpenapaTax»

45 JleneHue KIETKH — MHTO3 1




Turme KIETOK. KapI/IOKI/IHCS U IUTOKHUHES.
PCFYJ'ISIHI/IH KHU3HCHHOI'O NMUKJIa KJICTOK.

46 Jlaboparopnas pabota «Habmonenue 0.5
MHUTO3a B KJIETKaX KOHYMKa KOpeIlKa JTyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
O06o011ieHre 1 cucTeMaTu3alys 3HaHu# 110
temaMm "HacnenctBeHHass HHGpOpManus u

47 peanu3anus ee B kietke", "Ku3HeHHBIH
uka kinetku" / KonTposbHas padoTa mo
teme "Peakiuu MaTpu4HOro cuHTe3a"

48 Opranusm Kak eIMHOE LIEJI0e

49 Tkanu pacrenuii. Jlaboparopnas pabota 0.5
«M3ydeHne TkaHeH pacTeHUI» '
TxaHU )KHBOTHBIX M YEJIOBEKA.

50 JlaGopaTopHnas pabora «3yueHue TkaHeH 0.5
AKUBOTHBIX)»
Opransl. Cucremsl opraHos. JlabopaTtopHas

51 pabota «/3yueHue opraHoB IIBETKOBOTO 0.5
pacTeHus»

52 Omnopa Tena opraHu3MoB

53 JIBrb>kKeHuEe OpraHu3MOB

54 [Iuranue oprann3mMoB

55 [TuTanne MO3BOHOYHBIX KUBOTHBIX.
[TumeBapuTenbHas cucTeMa YeJI0BeKa

56 JlpIxaHve opraHu3MoB

57 JIpIxaHue MO3BOHOYHBIX )KMBOTHBIX U
4eJI0BEKa

58 TpaHcnopT BEIIECTB Yy OPraHU3MOB




KpOBCHOCHaH CHUCTEMaA ITIO3BOHOYHBIX

59 KUBOTHBIX U YEJIOBEKA

60 Brinenenue y opranusmMoB

61 3amuTa y OpraHu3MoB

62 NMMyHHas cucTeMa 4eaoBeKa

63 PaznpaxxuMocTh 1 peryIsius y
OpPTraHHU3MOB

64 ['ymopanpHas perymisius u SHAOKPUHHAS
CUCTEMa KUBOTHBIX U YEJIOBEKA

65 ®opMBbI pa3MHOKEHHSI OPTaHU3MOB

66 [TosnoBoe pa3MHOKEHUE

67 Meiio3
I'ameTorenes. OOpa3oBaHue U pa3BUTHE

68 MOJIOBBIX KJIeToK. JlabopaTopHas pabota 0.5
«M3yueHne cTpoeHUs MOJIOBBIX KJIETOK Ha '
TOTOBBIX MUKpOIIpernapaTax»

69 NuauBuayanpHOE pa3BUTHE OPraHU3MOB —

OHTOT€HE3

70 3akiajika OpraHoOB U TKaHEH U3
3apO/JIbIIIEBHIX JHUCTKOB
PocT u pa3BuTHE KUBOTHBIX.

71 Jlaboparopnas pabota «BrisiBienue 0.5
MPU3HAKOB CXOJCTBA 3apO/bIIIeH '
MMO3BOHOYHBIX KUBOTHBIX)

Pa3mHOXeHMe U pa3BUTUE PACTCHHIA.

72 Jlaboparopnas pabota «CTpoeHHe OpraHoB 0.5
Pa3MHOKEHUS BBICIIUX PACTECHUID)

73 O06001IeHre 1 cucTeMaTh3anusa 3HaHUH 110



teme "CTtpoeHne u pyHKIUH OpraHu3MoB" /
KonTponbhas padota no teme "CtpoeHue u
¢GbyHKIMK OpaHU3MOB"

I/ICTOpI/IH CTAHOBJICHUA U PA3BUTHA
IFCHCTUKH KaK HAYyKH. OCHOBHBIE TTOHSTHS U

74 CHUMBOJIBI reHeTuKHU. JlabopaTopHas pabota 1 0.5
«/Ipo3oduina kak 0OBEKT reHETUYECKIX
HCCIIEIOBAHUI)
3aKOHOMEPHOCTH Haclle10BaHUs
NpU3HAKOB. MOHOTUOpUIHOE

75 ckpemuBanue. [IpakTruueckas padbota 1 0.5
"N3yuyeHue pe3ybTaToB MOHOTUOPUTHOTO
CKpeIlMBaHus y 1po30(uisl"

76 [{uTonoruyeckre OCHOBbI MOHOTHOPHUIHOTO 1
CKpEUIMBaHUS

77 AHanuzupyrolee ckpemupanue. Hemonxnoe 1
JOMUHHPOBAHNE
JuruOpuaHoe CKpelnBaHue.

73 [IpakTnueckas padora «3yuenue | 0.5
PE3yIbTaTOB JUTMOPUAHOTO CKPEIMBAHUS ’
y Ip030(UIBDY

79 [{uTonoruyeckre OCHOBBI AUTHOPHIHOTO 1
CKpEUIMBAHUS

80 CuerieHHOE Hacle0BaHUE TPU3HAKOB 1

81 XpoMOCOMHast TEOPHSI HACIEICTBEHHOCTH 1

82 ['eneruka nona 1

83 I'eHOoTHI KaK LIEJIOCTHAS CHCTEMA 1

84 I'eHeTnyeckuii KOHTPOJIb PA3BUTHSL 1



85

86

87

88

89

90

91

92

93

94

paCTeHHﬁ, JKHUBOTHBIX W YCJIOBCKaA

H3MmeHunBOCTh NpU3HAKOB. Bub
U3MEHYUBOCTH

MoaudukanroHHast K3MEHYUBOCTh

BapuaunonHsslii psii v BapualMoOHHas
kpuBas. JJaboparopHas pabota
«HMccnenoBanue 3aKOHOMEPHOCTEN
MOTU(UKAITIOHHONH N3MEHUYUBOCTH.
[TocTpoenne BapruallMOHHOTO psiia U
BAPUALIMOHHON KPUBON

I'enoTunuueckas N3AMEHUHBOCTD.
Komb6uHaTrBHAsS H3MEHYUBOCTE

MyTtannoHHast U3MEHYUBOCTD.
ITpakTryeckas pabora «MyTanuu y
Ipo30¢ Bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

3aKOHOMEPHOCTH MYTAIllMOHHOTO Tpoliecca.
DNUreHeTruka v SIUreHOMUKA

O06o0u1ieHre 1 cucTeMaTH3aIMs [0 TEME
"I'eneTrka - HayKa O HaCJI€ACTBEHHOCTH U
M3MEHYMBOCTH OPTaHU3MOB" /
KonTponbhas pabora no teme "I'eneruka"”

I'enetuka yenoseka. [Ipaktuueckas pabora
"CocTaBlIeHHE U aHAJIU3 POJTOCIOBHON"
MeToapl MEIUITMHCKOM T'€HETUKH
3HaueHre MEIUIIMHCKOM T'eHETUKY B
MPEIOTBPALICHUH U JICUCHUU T€HETUYECKUX
3a00JIeBaHUI YEI0BEKa

0.5

0.5

0.5

0.5




OCHOBHBIE TIOHATHS CEJCKIIHH.
JlaGopaTtopHnas pabota "M3yueHnue copToB

95 KyJbTYPHBIX PACTEHUH U IOPOJ JOMALTHUX : 0.5
KUBOTHBIX"

MeTobl celneKIIMOHHOM paboThI.

96 JlaGopatopHas pabota "M3yueHne MeTon0B 1
CEJIEKLIMU pacTeHui"

JlocTrKEHUs CEeJEKIUU PACTEHUI U

97 #UBOTHBIX. [IpakTHueckas pabota 1
"[IpuBuBKa pacteHuit"

08 CoxpaHeHue, U3y4eHHe U UCIOIb30BaHUE | 0.5
TEHETHYECKHUX PECYyPCOB '
buoTexHoiorus Kak Hayka u 0Tpacib

99 npon3BoACTBa. [IpakTuyeckas pabora 1
"N3ydeHne 0ObeKTOB OMOTEXHOJIOTHH"

100 OcHOBHBIE HaNpaBIEHUS CHHTETUYECKUI |
ouosioruu

101 XpoMOCOMHas! ¥ T€HHasl HH)KEHEpUs 1

102 MeauunHckre OMOTEXHOJIOTUI 1

OBIIEE KOJIMYECTBO YACOB I10 102 135

I[TPOTPAMME



11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne ara upposbie
n/n Tema ypoka Bceero Kontpoanueie  Tpaxruueckue fIISy‘leHI/ISI :)lﬁlt)l:lr;OBaTeanme
padoThl padoThbI pecypes:
1 OpomononHas Teopus Y. lapsuna 1
’ JIBHoKyIIME CUIIBI 3BOJIFOLMHU BUAOB 110 Y. 1
JapBuny
3 Bbopn0Oa 3a cyniecTBoBaHUE, €CTECTBEHHBIN |
Y UCKYCCTBEHHBII 0TOOP
4 DopMUPOBAHHE CUHTETUYECKON TEOPUH |
3BOJIIOLIMH
5 DTaribl 3BOJIIOIIMOHHOTO MPOoIEcca: 1
MHUKPOIBOIIOLUS U MaKPOIBOIIOLIUS
6 [Tonmynsiuus — 3j1eMeHTapHas €IMHNLA |
3BOJIIOLIUU
3aK0oH TeHETHYECKOT0 paBHOBeCHs JIK.
7 Xapau, B. BaiinOGepra. JlabopaTopHas | 0.5
pabota «BplsiBIEHIE HU3MEHUUBOCTH Y ’
0co0eii 0THOTO BUAA»
8 DneMeHTapHbIe (PaKTOPHI ABOTIOIUN 1
9 D¢ ekt ocnoBarens. dpdexr 1
OyTBUTIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30a01u HOMyJISIMiA: 1
reorpaduyeckasi, OnoJIoruIecKas
1 EcTecTBeHHbII 0TOOP — HaNpaBIISIOIIMNA 1

(hakTOp IBOIOIIUHU




12

13

14

15

16

[TonoBoit oT6OP

[Tpucrnoco0aeHHOCTh OPraHM3MOB Kak
Pe3yNbTaT MUKPOIBOJIOIHH.
JIabopartopHas pabota «/3yueHue
apoMop(O30B U UANOAAANITAIIUN Y
pacTeHni 1 )KUBOTHBIX)»

[Tpumeps! npucmocoOaeHU y OpPraHu3MOB:

Mopdosoruueckue, Hru3noIoruuecKue,
OMOXMMUYECKHE, TIOBEICHUCCKHE.
JIaboparophas pabota «IIpucnocobienus
OpPTraHU3MOB U UX OTHOCUTEIIbHAS
11ETIECO00PA3HOCTHY

Bup, ero xpurepun u cTpykTypa.
JIaGoparophas pabota «CpaBHEHUE BUIOB
110 MOP(OJIOTHYECKOMY KPUTEPHUIO»

CrpykTypa Buaa

0.5

0.5

0.5

17

Bupnoobpa3oBanue kak pe3yabTaT
MHUKPOIBOJIIOIUH

18

19

20

21

22

CBs13b MUKPOSBOJIOIMH U STTUAEMUOJIOTHH
Makpossomtonus. [Taneontonornyeckue
METO/]IbI U3YUYEHHS IBOJIOLUU
buoreorpaduyeckue MeToabl U3YUCHUS

9BOJOIHNHA

DOMOPHUOJIOTHYECKUE U CPABHUTEIBHO-
Mop(dororuueckre MeTo 16l U3y4eHHS
IBOJIIOIUH

MounekynsipHO-TeHETHUECKHE,
OMOXMMHYECKHUE U MAaTEeMaTUYECKUE




MCTOAbI U3YUYCHUA 3BOJIFOIUN

23 OO61Ke 3aKOHOMEPHOCTH BOJIIOIUH

24 AnanrtuBHas panuauus. HepaBHOMepHOCTH
TEMIIOB 3BOJIOLUU

)5 HayuHble runoresbsl IpoOUCX0KIEHUS
KU3HU Ha 3emiie

26 JloHayuHbIe MPeACTAaBIECHUS O 3aPOXKICHUU
KU3ZHU

7 OcCHOBHBIE 3TaIbl HEOPraHUYECKON
9BOJIIOLIMH

28 I'unoressl 3apoXKACHUSA KU3HU
Uctopus 3emiin 1 METOBI €€ U3yUCHUS.

29 JlabopatopHas pabota «3ydenue u 0
OIHCaHUE UCKOMAEMbIX OCTaTKOB JIPEeBHUX o
OpPraHU3MOB»

30 HauanbHble oTars! opraHu4ecKoin
3BOJIIOLIMH

31 OBOIIOLUS 3YKApUOT
OCHOBHBIE 3TaIlbl BOTIOIUN

1 pacturenbHoro Mupa. [Ipaktuueckas 0.5
pabota «M3y4yeHne ocoOeHHOCTEH '
CTPOCHHMSI PAaCTCHHIA Pa3HBIX OTIEIIOB

13 OCHOBHBIE 3TaIlbl 3BOTIOIUH KUBOTHOTO
MHUpa
DBosronus )KUBOTHBIX. [IpakTHyeckas

34 pabora «M3ydenne ocoOeHHOCTEH 0.5
CTPOEHHMSI T03BOHOYHBIX KHUBOTHBIX)

35 Pa3Butue xu3Hu Ha 3eMIe 110 3paM U



nepuoaam

MaccoBbie BBIMHUPAHUSA — 9KOJIOTHYCCKUC

36 1
KPHU3HUCHI POIILIOTO
37 CoBpeMEeHHBIH 3KOJOTUYECKUI KpU3HC, €ro 1
0COOEHHOCTH
CoBpeMeHHas: cucTeMa OPraHMYecKoro
38 Mupa. OCHOBHBIE CUCTEMATUYECKUE 1
IPYIITBI OPTaHU3MOB
O06o0011eHre 1 cucTeMaTu3ays 3HaHuH 110
TemMaM "MUKpO3BOJIIOIHUA U €€
39 pe3ynbratel”, "MakpoaBonronus 1 ee 1
pe3ynbrathl"/ KonTposbHas paboTa 1o
TeMe "OBosonus”
40 AHTpOIOJIOTHsl — HayKa O 4YeJIOBEKE 1
41 PazBuTue npenacrabinenuit o 1
MIPOUCXOXKACHUN YeJIOBEKa
Mecto uenoBeka B CUCTEME
opraHuyeckoro mupa. Jlaboparopuas
42 pabota «M3y4yeHne ocoOeHHOCTEH 1 0.5
CTPOEHMSI CKeJIeTa YeJIOBEKa, CBSI3aHHBIX C
HPSIMOXOKICHUEM
43 JIBIKyI1IME CHUIIBI AaHTPOIIOTE€HE3a 1
44 CooTHouIeHne OMOJIOTUYECKUX U |
COLMAJIbHBIX (DAKTOPOB B aHTPOIOIreHE3e
45 OCHOBHBIE CTaUU AHTPONIOTEHE3A 1
46 [Taneoreneruka u NajseoreHOMHUKa 1
47 DBOJTIOIHS COBPEMEHHOTO YeJIOBEKa 1
48 Yenoseueckue pacsl. [IpakTnueckas 1 0.5



pabota «/3ydeHne SKOIOTrHIECKUX
ajanTalyi 4eJIoBeEKa

MexauciuIInHapHbIe METOIbI

49 1
aHTPOIOJIOTHH

50 3apoKICHUE U Pa3BUTUE IKOJIOTUHU 1
Mertoapb! skonoruu. Jlabopatopnas padora

51 «M3ydyeHne MeTo10B HKOJIOTHYECKUX 1 0.5
HCCIIEA0BAaHUN

5 3Ha4YeHHe KOJOTMUECKUX 3HAHUM 115 |
YeJI0BEKa

53 Dkonorudeckue HakTopbl 1
AbuoTtnueckue akropsl. CBET Kak

54 sKosoruueckuit gpaxrop. JlaboparopHas | 0.5
pabota «BblsiBeHre npucnocobdaeHuit '
OPraHU3MOB K BIIUSTHUIO CBETa»
AbuoTtnueckue dakropsl. Temneparypa
KaK 9KOJIOTUYECKUH (aKTop.

55 JlaboparopHas pabota «BrisiBICHHE 1 0.5
MPUCTIOCOOTICHNUI OPTaHNU3MOB K BIHSTHHIO
TeMIepaTypb»
Abuortnueckue GpaxkTopsl. BnaxxHocTs Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas | 0.5
pabota « AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHU U3 pa3HBIX MECT OOUTAHUSD)

57 Cpenpl oOuTaHMS OPraHU3MOB 1

58 buonoruueckue puTMbl 1

59 Xuznennsie GopMbl OpraHU3MOB 1

60 buotnueckue pakrops 1




3HaueHne OMOTUYECKUX B3aUMOJIEHCTBUI

61 JUTSL CYIIIECTBOBAHUSI OPTAaHU3MOB B CpeJie
oOuTaHus

2 DKOJOTHYECKHE XapaKTePUCTHUKU
MO JISITHH
OcHOBHBIE TIOKA3aTEIJIN TOITYJISIIIAH:

63 YHCIIEHHOCTD, TNIOTHOCTh, BO3pACTHAs U
MOJIOBAsi CTPYKTypa
OcHOBHBIE TIOKA3aTEIIN TOITYJISIIIAH:

64 POXK1aeMOCTh, TPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUN

65 DKojoruueckasi CTpyKTypa MomyJasuuu

66 JluHaMyKa MOMYJISAIUN U €€ PeryJIsIus

67 KpuBble pocTa YHCICHHOCTH TIOITYJISIIHH.
KpuBbie BKUBaHUS
DKoJjoruueckasi HAIIa BU/A.

68 JIaGoparophas pabota «IIpucnocobienus 0.5
CEMSH PACTCHHH K PaCCEIICHUIO»

69 Bun xak cucrema nonyJisiui

70 3aKOHOMEPHOCTH IMOBEJICHHSI K MUTPAIIAi
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHMOIICHO3

72 DKocucTema Kak OTKpbITasi cucTemMa

73 KpyroBopoT BemecTB U MOTOK SHEPTUHU B
IKOCHUCTEME

74 OCHOBHBIE TIOKA3aTeNIN YIKOCUCTEMBI

75 DKOJOrM4ecKHue Mupamu bl




76 N3menenus coo0IIecTB — CyKIECCHH

77 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
03€ep U peK. DKOCUCTEMBI MOPEN U OKEAHOB

73 [Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI
TYHAp, JIECOB, CTEIIEH, ITyCTHIHb

79 AHTpONIOr€HHBIE 3KOCUCTEMBbI

20 Ypb6oskocucremsl. [Ipaktuyeckas pabora 0.5
«M3yuenue u onrcanue ypooIKOCUCTEMBD» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B
9KOCUCTEMAX
MexaHu3Mbl BO3IEUCTBUS 3arpsI3HCHUN

2 pa3HBIX TUIIOB Ha CyOOPraHU3MEHHOM,
OpPraHU3MEHHOM, HOMYJISILIUOHHOM U
9KOCHUCTEMHOM YPOBHSIX

23 buocdepa — obmerranerapHas 00009Ka
3emin

84 VYuenue B. U. Bepnaackoro o 6uochepe

25 3aKOHOMEPHOCTH CYLIECTBOBAHHUS
o6uocdepsl

26 KpyroBopoTs! BemecTs u
OMOTeOXUMHYECKUE ITUKIIBI

27 3oHanbHOCTH Ouochepsl. OCHOBHBIE
OMOMBI CyIIIH

88 YcTolunBocTh 6uochepsl

89 DKOJIOTHUECKUE KPU3HUCHI U UX IPUUUHBI

90 BosneticTBue uenoBeka Ha onochepy




AHTpOHOFCHHOC BO3ACHUCTBHUE HA

o1 pacTUTENBHBIA U JKUBOTHBIN MU !
92 Oxpana npupoibt 1
93 OcCHOBHBIE IPUHIIUITBI YCTOMYHUBOTO 1
Pa3BUTHS YEIIOBEUECTBA U IPUPOJIBI
PanmonansHoe MpUpOAOIIONL30BaHNE U
94 COXpaHeHHEe OMOIOTHYECKOTO 1
pazHoobOpasus 3emiiu
O06o0011eHre 1 cucTeMaTu3ays 3HaHuH 110
TemaM "OKOJIOorus - HayKa o
B3aMMOOTHOUIEHUSIX OPTaHU3MOB JPYT C
JIPYTOM M HaJIOPTaHU3MEHHBIX CUCTEM C
95 OKpy>karotei cpenoit", "Opranusmsl u 1
cpena ooutanus", "IKOJIOTHS BUIOB U
nonyJsnus”, "IKOoJ0THs COOOIIECTB.
Dxonornueckue cuctemsr", "buocdepa -
riobanpHas 3kocuctema" / KontponbpHas
pabota no Teme "DKonorus"
96 PesepBHbIil ypok 1
97 PesepBHbIil ypok 1
98 PesepBHBIil ypok 1
99 PesepBHbIil ypok 1
100 Pe3epBHbIil ypok 1
101 PesepBHbIii ypok 1
102 PesepBHbIii ypok 1
OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPOTPAMME






IMPOBEPAEMBIE HA EI'D 110 BUOJIOI'MM TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSA OCHOBHOM OBPA3OBATEJIBHOM
HPOI'PAMMDBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon IIpoBepsiemble TPeOOBAHUS K MPEAMETHBIM Pe3yJbTATaM OCBOCHUS
NPoBePSIEMOro OCHOBHOM 00pa30BaTeJIbHON MPOrPaMMBbl CpeAHEro 001Iero
TpeOoBaHUs o0pa3zoBaHus

CdopMUpOBaHHOCTh 3HAHUM O MECTE M POJM OHUOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B hopmupoBaHUHT COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTUHBI MUPA, B TO3HAHUU 3aKOHOB MPUPOJIBI U
pPELICHUH KM3HEHHO BaXXHBIX COLUAIbHO-3TUYECKUX, IKOHOMUYECKUX,
HKOJIOTMYECKUX MPOOIEM YeTIOBEUECTBa, a TAKXKE B PEIICHHUH BOIPOCOB
PaIoOHATBHOTO MIPUPOIOTNIONB30BaHus, B (POPMUPOBAHUN IIEHHOCTHOTO
OTHOUIEHUS K IPHUPOJE, OOIIECTBY, YETOBEKY; O BKJIa/Ie POCCUMCKUX U

3apyOexKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OUOIOTHH

Bnagenne cucremoil 3HaHMI 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUS, UCTOIB3YEMBIX B OMOJOTMUYECKUX HCCIEIOBAHUSIX >KHUBBIX
OOBEKTOB M 3KOCHUCTEM (OMHUCaHHE, W3MEpEHHue, MPOBEACHUE
HaOMIOZIeHUH); crmoco0aMy BBISIBJICHUST M OILIGHKH AHTPOTOTEHHBIX
W3MEHEHUH B MIPUPOJE.

2 YMeHHe BBIIBUTATh THIOTE3bI, MPOBEPATH WX JKCIEPUMEHTATLHBIMU
cpenctBamu, (OpMyJIHpys 1eldb HCCIENIOBaHUS, aHaJIU3UPOBATH
MOJTy9CHHBIC PE3YJIbTATHI U JICTIATh BBIBO/IBI.

BrisiBieHHE 3aBUCHUMOCTH MEXKIY HCCICIyeMBIMH  BEIIMYUHAMH,
00BSICHEHHE TIOJTYYEHHBIX PE3YyJIbTaTOB U (POPMYITUPOBAHNE BHIBOJIOB C

HCITOJIb30BAHHUEM HAYYHBIX HOHHTHfI, TeOpI/Iﬁ 1 3aKOHOB

YMeHue BIajeTh CUCTEMOW OHOJOTHMYECKHX 3HAHUM, KoTopas
BKJTFOYAET: OCHOBOIIOJIATAIOIINE OWOJIOrMYECKHE TEPMHHBI W TTOHATHS
(>Ku3Hb, KJIETKA, TKaHb, OpPraH, OpraHu3M, BUJ, TOMYJISILIKS, SKOCUCTEMA,
Ouorieno3, 6mocdepa; MeraboNIH3M, TOMEOCTa3, KICTOYHBIA WMMYHHTET,
OonocuHTe3 Oenka, OWOIOIMMEpPHI, JAUCKPETHOCTh, CaMOPETYJISIKS,
CaMOBOCHPOU3BEICHUE, HACJIEICTBEHHOCTD, W3MEHYHUBOCTD,
SHEPro3aBUCHUMOCTb, POCT U Pa3BUTHUE);

Ouonoruueckue Teopuu: kierouHas Tteopus T. IlIBanna, M.
[Ineitnena, P. BupxoBa; KiIOHaIbHO-CEIEKTUBHOrO MMMyHuUTeTa II.
Opnux, N.1. MeuHnkoBa, XpOMOCOMHAsI T€OPHUsI HACIEIACTBEHHOCTH T.
Moprana, 3akoH 3apopsimieBoro cxoictsa K. bapa, sBosonumoHHas

teopuss Y. JlapBuHa, CHUHTETHYECKas TEOpHUsS DSBOJIOLMH, TEOPHS



anTporiorere3a Y. JlapsunHa; Teopusi O6moreornieHo3a B.H. Cykauépa;
yuenue H.M. BaBunoBa o meHTpax MHOrooOpa3us M MPOMCXOMKICHUS
KyJIbTypHbIX pactenuid, yuenue A.H. CeseproBa o mnyTix u
HamnpaBleHUsX BoNMoINH, yuenue B.W. Bepnaackoro — o Ouocdepe);
3aKOHBI (€IUHO00pa3us MOTOMKOB MEPBOT0 MOKOJIEHUS, PACIICIUICHUS
MIPU3HAKOB, HE3aBUCHUMOrO HacleAoBaHus Mpu3zHakoB [. Mennens;
CLICTUIEHHOTO HACJIEI0BAaHUSl INPU3HAKOB W HApyIIEHUs CLEIUICHUS
reHoB T. Moprana, TOMOJIOTMYECKHX pSJOB B HACJIEICTBEHHOU
m3menunBoctd H.M. BaBunoBa; reHermueckoro paBHoBecus JIxk.
Xapmu u B. BaiiaGepra; 3apogsimeBoro cxoactsa K. bopa;
ouorenernyeckuit 3akoH J. ['exkens, . Mioepa);

MPUHIIUIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHumyma FO. Jlubuxa, sKoI0rMueckor mupaMuibl YHCed,
OMOMaccChl U YJHEPTHUH);

runote3bl (koarepsatHoil AWM. Omnapuna, nepsuuyHoro OyiboHa JIx.

Xonneitna, mukpocgep C. Doxkca, pudozuma T. Hek)

YMmenue peuiatb IMOUCKOBBIC OHOJIOTHYECKHUE 3aJa4yl; BBIABIIATH
IMPUIUHHO-CIICACTBCHHBIC CBsA3HU MCKAY HCCIICAYyECMbIMU
OHOJIOrMYECKUMU O6’B€KTaMI/I, npoueccamMm M ABJIICHHUAMU, [OCJIATh
BBIBOJIbI U IIPOTHO3bI HA OCHOBAHWHU NOJTYUYCHHBIX PE3YJILTATOB,

COCTaBJIAATb I'CHOTHIIMYCCKHUC CXCMbl CKPCIIUBAHHA I PA3HBIX THUIIOB
HaCJICAOBAaHUA IPU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXCMbI IICPCHOCA

BCHICCTB U DOHCPI'U B OKOCUCTEMAX (IICHI/I IIUTaHWA, ITUIIEBLIC CeTI/I)

YMeHHe ycTaHaBIMBATh B3aUMOCBSI3U  MEXKAY CTPOCHHEM U
GYHKIUSAMU: OpPraHOUIOB, KIETOK pa3HbIX TKaHEH, OpraHamu u
CUCTCMAaMH OpraHoB Yy paCTeHHﬁ, JKUBOTHBIX M YCJIOBCKA, MCKIY
sTamamMu 0OMEHa BEIIECTB; dTalaMH KJIETOUYHOTO IHUKJIA U KU3HEHHBIX
[IUKJIOB OPTraHU3MOB; TallaMi YMOPHUOHAIBHOTO Pa3BUTHS; TCHOTHIIOM
u QenorunoMm, QeHorunmom wu pakTopamMu Ccpeapl  OOWUTAHUS,
nponeccamu 3BOJIFOIIUH, ABWXKYIIUMU cujiaMu AHTPOIIOICHE3Aa,
KOMIIOHCHTAMH PAa3JIMYHBIX 3KOCUCTEM U HpHCHOCO6H€HHHMH K HUM

OpraHu3mMoB

YMeHue BBIACNATH CyIIeCTBEHHBIC TPU3HAKHU:

CTPOCHHMSI BUPYCOB, KJIIETOK MPOKAPUOT U SYKAPHUOT; OAHOKIETOYHBIX U
MHOTOKJICTOYHBIX OPTaHW3MOB, BHUIOB, OMOTEOIICHO30B, IKOCUCTEM U
Oouocdepsl; CTPOEHUS OPraHoB U CHUCTEM OPraHOB PACTCHHIA,
KUBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACITEIIbHOCTH, MPOTEKAOIINX

B OpraHu3mMax paCTCHHﬁ, KUBOTHBIX H YCJIIOBCKA, OHOJOrHYSCKUX




mporeccoB: oOMeHa BemiecTB (MeTabonus3M), UHPOpMALUU U
MIPEBPAICHUS YJHEPTHH, OPOXKEHHSI, aBTOTPO(MHOTO U TeTepOoTPOPHOrO
TUTIOB THTaHUs, (OTOCHMHTE3a M XEMOCHHTE3a, MHTO3a, Meio3a,
raMeTorenesa, -HSMOpUOTeHe3a, MOCTAIMOPHUOHAIBHOTO  Pa3BUTHS,
pPa3MHOXKEHHUs, UHIMBUIYaTbHOTO Pa3BUTHUSI OpraHu3Ma (OHTOTeHe3a),
B3aWMOJICVCTBUSI TE€HOB, TE€TEPO3UCa; JEUCTBUH HMCKYCCTBEHHOIO
oTOopa, CTaOMIM3UPYIOWIEro, JBMXKYIIETO W Pa3pbIBAOIIETO
€CTECTBEHHOTO O0TOOpa; aIoNaTpUYecKoro H CHMIIATPHUYECKOTO
BUJI000pa30BaHus; BIMSHUS JABIKYIIMX CHUJI BOJIIOIMHU Ha Te€HO(OHA
MOMYJISIIAK;, TPUCTIOCOOIEHHOCTH OPTaHM3MOB K Cpele OOUTaHWs,
Yepe/loBaHUs HaNpaBiICHUN HBOJIOLUU; KPYroBOpPOTa BEIIECTB U

IIOTOKAa OHCPIur B 9KOCUCTEMAX

ChopmupoBaHHOCTS yMEHHSI BBIIEIATH CYHICCTBCHHBIE MPH3HAKU
BUPYCOB, KJIETOK MPOKAapUOT M DYKapHUOT; OIHOKJIETOYHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MoOB, BHUOOB, 6I/IOFCOIIGHO3OB 1 3KOCHUCTEM,
O0COOEHHOCTH IPOIIECCOB OOMEHA BEIIECTB U MPEBPAILECHUS SHEPTUU B
KJIeTKe, (POTOCHHTE3a, IJIACTUYECKOTO M HHEPreTHUecKOoro ooOMeHa,
XEMOCHHTE3a, MHUTO3a, Melo03a, OIUIOJOTBOPEHHs, pa3BUTUA MU
Pa3MHOKECHHUS, UHIUBHYaTbHOTO Pa3BUTUSI OpraHM3Ma (OHTOTECHE3a),
060pbOBI 32 CyIIECTBOBAHHE, ECTECTBEHHOT'O 0TOOPA, BUA000Pa30BaHUs,
NPUCHIOCOOIEHHOCTH OpraHu3MOB K cpeAe OOWTaHWs, BIUSHUS
KOMITOHEHTOB 9KOCHUCTEM, aHTPOIIOTCHHBIX U3MEHEHHI B 9KOCHCTEMax
CBOEH MECTHOCTH, KPYrOBOpPOTa BEIIECTB W NPEBPAIICHUS SHEPTHUH B
ouocdepe

Ymenne UCIIOJIb30BaTh COOTBETCTBYIOIIUE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO M CHMBOJHKY JUIS JTOKa3aTeIhCTBA
POJICTBa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TIPYII; B3aHUMOCBS3U
OpPraHM3MOB ¥ CpeAbl OOWTaHMA; EJUHCTBA YEIOBEYECKHX pac;
HEOOXOAMMOCTH 3JI0POBOT0 00pasa KU3HH, COXpaHEHUS pa3HOOOpa3us
BUZOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS MPHUPOIBI H

YCJI0BCUCCTBA

YMeHHe KpUTUYECKH OIEHHWBATh MH(POPMALNIO OHOJIOTUYECKOTO
COJIEp>KaHusl; MHTEPIPETUPOBATH ITUYECKUE ACIEKThl COBPEMEHHBIX
UCCeNoBaHU B OWoONOTMH,  MEIUIUHE, OMOTEXHOJIOTHH;
paccMmaTrpuBaTh rJ100aabHbIE 9KOJIOTUYECKHE poOIeMbI
COBpEMEHHOCTH, ()OPMUPOBATH MO OTHOIIEHUIO K HHUM COOCTBEHHYIO

IIO3UIIHIO




INEPEYEHD 2JIEMEHTOB COAEPXKXAHUS, ITIPOBEPAEMBbBIX HA EI'D
1O BUOJIOI'UA

Kon

1.1

1.2

1.3

IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

buonorus xak Hayka. JKUBbIE CUCTEMBI U UX U3yUECHUE

CoBpemeHHass OHWONOTHS — KOMIUIGKCHAasT Hayka. buonorudeckue HayKd U
u3yyaemple MU TpoOieMbl. DyHIaMEHTAbHbIC, MPUKIATHBIE W IOMCKOBBIC
HayYHbIC UCCIICOBAHUS B OUOJIOTHH.

3naueHue Owonornu B (OPMUPOBAHWH COBPEMEHHOW €CTECTBEHHO-HAYYHOUN
kapTuHbl Mupa. [Ipodeccun, cBsizaHHbie ¢ Ouosorueidl. 3HaueHHWE OWOJIOTUH B
NPaKTUYECKON JICATEIIbHOCTH YEJIOBEKa: MEJUIIUHE, CEeIbCKOM XO3SHCTBE,

MIPOMBIIIIJIEHHOCTH, OXpaHe IPUPOIbI

JKuBble cucTembl Kak mpeAaMeT u3ydeHus Ouonoruu. CBOMCTBA KHBBIX CHUCTEM:
€IMHCTBO XUMHYECKOTO COCTaBa, JHCKPETHOCTh M IEIOCTHOCTH, CIOKHOCTh U
YIOPSIOYCHHOCTD CTPYKTYDHI, OTKPBITOCTH, caMOOpraHu3aIus,
CaMOBOCITPOU3BEICHUE, Pa3IPAKUMOCTh, U3MEHUUBOCTH, POCT U Pa3BUTHE.

YpOBHU OpraHM3alMU JKUBBIX CHCTEM: MOJICKYJISIPHBIH, KICTOYHBIH, TKAaHCBBIH,
OpraHU3MEHHBIH, MOy JISIITUOHHO-BUIOBOH, 9KOCHUCTEMHBIH
(buoreoneHoTHueckuii), OmochepHslid. IIporeccrl, MPOUCXOASIINE B KHBBIX
cuctemax. OCHOBHbIE TPU3HAKU KUBOTO. JKM3Hb Kak (opMa CyIIeCTBOBAHUS

MaTCepuu

Metonel Oumonorumueckoi Hayku. HaOmioneHue, u3MepeHUE, HKCIEPUMEHT,
cucrteMarusanus, wmetaaHanu3. lloHsTHE O 3aBUCMMOM U  HE3aBHUCHUMOMU
nepemeHHou. [lnanupoBanue skcnepuMenTa. [loctaHoBKa M MpoOBEpKa TUIOTES.
HyneBas rumote3a. Ilonstue BbIOOpKM © €€ nmocToBepHOCTh. Pa3zbpoc B
Oouosiornueckux JaHHbIX. OIEHKAa JOCTOBEPHOCTH MOJYYCHHBIX pPE3YJbTaTOB.
[IpuurHBl HCKaXXeHUsI pe3yibTaTOB JKcmepuMeHTa. [loHSATHE CTaTUCTUYECKOTO

TECTa

Knerka kak Ononorudyeckas CUCTEMa

2.1

22

Knerka — cTpyKTypHO-(DyHKIMOHAIbHAS €IMHHMLA KUBOTO. MCTOpUS OTKPBITHS
kiaetku. Paboter P. I'yka, A. JleBenryka. Kinerounas teopus (T. lIBann, M.
[neiineH, P. Bupxos). OCHOBHbBIE NIOJIOKEHUSI COBPEMEHHOW KJIETOYHOM TEOpUH.
MeToabl MOJIEKYJIIPHON U KJICTOYHOM OMOJIOrMH: MUKPOCKOIHS, XpoMaTorpadus,
anekTpogopes, METO[ MEYEHbIX aTOMOB, nuddepeHnmanbHoe

EeHTpU(YTUPOBaHKE, KYJIbTUBUPOBAHUE KIIETOK

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMHKPO3JIEMEHThI. Bona u

e€ poJib KaK pacTBOPHUTENS, peareHra, ydacTHe B CTPYKTYpPUPOBAHHUU KJIETKH,



2.3

TEIUIOperysiuuu. MuHepaiabHble BEleCTBa KIETKH, UX OHMOJOruyeckas pollb.
Ponb KaTHOHOB ¥ aHMOHOB B KJIETKE.

buonornueckue monmmepbl. benkn. AMHMHOKHCIOTHBIM  COCTaB  OEJIKOB.
Crpyktypsl OenkoBoil Moisekyinbl. [lepBuuHast cTpykTypa Oenka, MENTHAHAS
CBA3b. DBTOpuYHas, TpeTWUYHas, 4YETBEPTUYHAs CTPYKTYypsl. JleHaTypanus.
CsoiicTBa 6enkoB. Knaccuduxamus 0enkoB. buonorndyeckue pyHKIMM OEIKOB.
VYrneBoasl. MoHOcaxapuIpl, AMCAXapUIbl, OJUrOCaXapuabl U IOJIHCAXapUIBI.
OOumii mmaH cTpoeHUss W (U3UKO-XMMHYECKHE CBOMCTBA  YIJIEBOJOB.
buonornueckue GpyHKIUN yIriIeBoO0B.

Jlumuael. TuapodunbHo-runpodoOHbIe cBoMcTBa. Kiaccupukanus TUMHIIOB.
Tpurmuuepunsl, $Gochomunuapl, BOCKH, CTepoHAbL buonorudeckue QGyHKIUU
aunuaoB. O0mue cBoicTBa OMOIOTMYECKUX MEMOpaH — TeKy4ecTb, CIIOCOOHOCTh
K CaM03aMBbIKaHHIO, ITOIYIIPOHULIAEMOCTb.

HyxneunoBbie xucnotel. JIHK u PHK. CrpoeHue HyKIEMHOBBIX KHCIIOT.
Hyxneoruasl. [Ipunuun komruiementapHoctH. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitHas crimpans. MecTtoHaxoxaeHue u ouonorudeckue ¢pynkiuu JTHK.
Bunesl PHK. ®ynkiuu PHK B knetke.

Crpoenne Monekyabl AT®. Makpospruueckue cBs3u B MoJekysie ATO.
buonornueckue ¢pynkunu AT®. BoccTaHoBIeHHBIE IEPEHOCYUKH, UX (QYHKIMU B
kietke. CexkBenupoBanue JTHK.

CrpykrypHast Ouosorusi: OHoOXMMUYeCKMe U Ouoduznueckue ucciaer0BaHus

COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPbl OMOMOJIEKYJI

Tumbr  KJIETOK: dyKapuoTWdeckas ©  IHpokapuoTmuyeckas. CTpyKTypHO-
(yHKIIMOHATIbHBIE 00pa30BaHUS KIETKH.

Crpoenue mnpokapuoTuueckoil kietku. KierouHas cTeHka OakTepuil M apxew.
OcoOeHHOCTH CTpPOEHUsI TeTepoTpo(pHOM M aBTOTPO(GHONW MPOKAPHUOTHUYECKUX
KJIeTOK. MecTo U pojib MPOKapUOT B OMOIIEHO3AX.

Crpoenne W (QyHKIMOHUPOBAHHME SyKapuOTHUeCKOi kierku. I[lmasmarmueckas
MeMOpaHa (turazmaniemma). CTpyKTypa MmiazMatudeckoi MmemOpansl. TpaHcmopT
BEIIECTB Yepe3 IUIa3MaTHYEeCKyl0 MeMmOpaHy: TmlaccuBHBIA  (muddysus,
obneruénnass audysus), aKTUBHBIA (NMEPBUYHBIA M BTOPHYHBINA AKTHBHBIMA
tpancnopt). llomynponumaemocts MemOpanbl. Pabora HaTpuii-KaaIueBoro
Hacoca. DHJIOLIMTO3: MUHOIMTO3, (aromuro3. Dk301uTo3. KnetouHas cTeHka.
CtpykTypa v QyHKIIUU KIETOYHON CTEHKU paCTeHH, TpUOOB.

Hurommazma. Iluto3ons. [lutockener. JIBukeHwe muTomnaasmbl. OpraHouibl
kineTku. OpHOMEMOpaHHBIE OPraHOWABI KIIETKU: SHIOIUIa3MaTH4ecKas CeTh
(3IIC), anmapar 'onbmku, JTU30COMBI, UX CTpOCHHE U (YHKIMU. B3anmMocBs3b
O0JIHOMEMOpaHHBIX OpPraHOMAOB KiIeTKH. CTpoeHue TpaHylIIpHOTO PETUKYIyMa.

Cunte3 pacTtBOpuMBIX OenkoB. CHHTE3 KIETOYHBIX MemOpaH. [manmkuit
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(arpaHynsipHbI) SHAOIUIA3MATHUECKUH peTUKkyiayM. CekperopHas QYHKIMS
annapara [onpmku. TpaHcmopT BemiecTB B KieTKe. Bakyonau pacTHTEIbHBIX
kieTok. Knerounsrit cok. Typrop.

[ToyaBTOHOMHBIE OPraHOUIbI KIETKUA: MUTOXOHIPUH, TJIACTUIBIL.

Ctpoenne W (pyHKIMH MHUTOXOHApPUN W miacTui. [lepBuuHble, BTOPUYHBIE U
CIOXHBIE  TUIACTUABI  (OTOCHUHTE3UPYIOIIUX  DYKApuUoOT.  XJIOPOILIACTBHI,
XPOMOIIIACTHI, JIEMKOIUIACTHI BBICIIMX PACTEHUH.

HememOpannbsle opranougsl kinetku CrtpoeHue U (YHKIMHM HeMeMOpaHHBIX
OpraHouIOB KJIeTKH. Pubocompl. MukpodunamMeHTbl. MBIIIEUHbIE KIETKU.
Mukpotpy6ouku. Knerounsrii unentp. CTpoeHHe M JBMKEHHE J>KTYTHKOB H
pecHrdek. MUKpOTpYyOOUKH UTOILIa3Mbl. [[eHTproIs.

Anpo. Obonouka sapa, XpOMaTHUH, KapUOIMJIa3Ma, SAPBIIIKHU, UX CTPOCHUE U
¢bynkuuu. SnepHbiii 6enkoBblil MaTpukc. IIpocTpaHCTBEHHOE pacHONIOKEHUE
XpoMocoM B UHTep(a3HOM siape. benku XpoMaTnHa — TUCTOHBI.

Knerounsle BxmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3JyKapHOT

(pacTUTeNnbHOM, )KUBOTHOM, IPUOHOIN)

AcCUMMIISIIMA M JAUCCUMMJISILIMS — JIBE CTOPOHBI MeTabonu3ma. Tumsl oOMeHa
BEIIIECTB: aBTOTPO(MHBIA M TeTepoTpodHBIA. YdacTHe KUCIOpoAa B OOMEHHBIX
mporeccax. JHepreTudeckoe oobOecrneueHue KiaeTku: mnpespamenne ATD B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBINM XapaKTep peakiuii KJIETOYHOTO
MeTtabonm3ma. DepMEeHTHI, WX CTPOCHHE, CBOWCTBA M MEXAHHM3M JICHCTBUS.
Kodepmentsl. Otnnuus GepMEeHTOB OT HEOPTAaHUYECKUX KaTaau3aTopoB. bemku-
AaKTUBATOpPbl M OENKU-UHTMOUTOPBL. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peakuuil oT pa3InyHbIX (PaKTOPOB.

[lepBuuHBI CHUHTE3 OpraHMYECKHUX BewlecTB B KieTke. PortocunHres. Poib
XJloporjiactoB B mporecce ¢GorocuHTe3a. CBeroBas M TeMHOBas (hasbl.
[IpoayxTuBHOCTE (oTOoCcHHTE3a. BnusHue paznuyHbIX (aKTOPOB HA CKOPOCTh
¢dorocunTesa. 3HaueHHe HOTOCHHTESA.

XeMmocwuHTe3. PazHooOpasue opraHn3MOB-XEMOCHHTETHKOB: HUTpUDHUIIUPYIOIIHEe
OakTepuu, Kene300aKkTepuH, cepoOaKTepuu, BOAOPOJIHbIE OaKkTepuu. 3HauUCHUE
XEMOCHHTE3A.

AHa’pobHble opraHuzMbl. Buabsl Opokenus. IIpoaykTsl OposkeHUss U HX
UCTOJb30BAHUE YEJIOBEKOM. AHa’pOOHBIE MHKPOOPTraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OOTIE3HEH.

AspoOHBIE OpraHu3Mbl. JTambl dHEpPreTHUYeckoro oomeHa. [loaroroButenbHBIN
stan. ['mukonus — 6ecKUCIOpoAHOE paCUIEINIEHUE TIIFOKO3bI.

buosornueckoe OKHUCIIEHHME, WIM KJIETOYHOE JbIXaHHe. Poiib MuTOXOHApPHN B
npoleccax OHMOJIOTUYECKOTO OKHCIICHUSI. [Huknnueckue peaKIyH.

OxucnurensHoe (ochopunupoBanue. [IpenmyiiectBa a3poOHOTO MyTH OOMEHa
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BEILECTB Mepes aHadpoOHBIM. D(PPEKTUBHOCTH IHEPrEeTHUECKOr0 0OMeHa

Peakuuu wmatpuyHOro cuHTe3a. I[IpMHIMN KOMITJIEMEHTAPHOCTH B PEAKIMIX
MaTpUYHOTO CHHTe3a. Peanu3anmst HacnencTBeHHON nHpopmaruu. ['eHeTrnaeckuit
KOJI, ero cBoucrBa. Tpanckpunuusa — Marpuusblidi cuHTe3 PHK. IIpuHnmmnsr
TPAHCKPHUIILKU: KOMIUIEMEHTAPHOCTh, aHTUIAPAILIEIBHOCTh, ACUMMETPUYHOCTb.
Tpancmsiius u e€ sranel. Yuactue TpancnoptHeix PHK B OnocuuTe3e Oenka.
VYcnoBusi 6uocunTe3a Oenka. KomupoBanue amuuokucioT. Ponb pubGocom B
OuocuHTE3e OeKa.

Opranuzanus reHoMa y NpoKapuoT U 3yKapuoT. Perynsius akTHBHOCTU T€HOB Y
npokapuot. ['unore3a onepona (P. XKakob, XK. Mano). Perynsamust oOMEHHBIX
MpoueccoB B KieTke. KileTouHbIil romeocTas.

Bupycel — HekseTouHble (HOpPMBI KM3HH W OONMUrarHeie napasuThbl. CTpoeHue
HPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

Bupycnbie 3a0oneBanus uenoBeka, >KMBOTHBIX, pactenuid. CIIUJ[, COVID-19,

CouaJIbHbIC 1 MCIUTTNUHCKHUEC HpO6J'I€MI)I

Knerounslii 1ukn, ero mnepuoabl u perymauusa. HMurtepdaza u  MuTo3.
OcoOeHHOCTH TIpolleccOB, MpoTekalmux B uHTepdaze. [loArotroBka KIeTKH K
nenenuto. IlpecuHreTmueckuii  (MOCTMUTOTHYECKWMN), CHHTETHUYECKMH U
MOCTCUHTETUYECKUH (MPEMUTOTUYECKUI) IEpHOAbI UHTEP(Da3bI.

Marpuunbiii  cunte3 JHK — permkanms. [lpunnunsr permukanuun  JIHK:
KOMIUIEMEHTAPHOCTh, IIOJYKOHCEPBATUBHBIM CHHTE3, aHTUIAPAUIEIbHOCTD.
Mexannsm perunkanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomeps! u
TenoMepaza. XpPOMOCOMHBIA HAOOp KIETKHM — KapuOTUIl. JMMIouIHBIA U
rafmiouAHbI  Habopbl XxpomocoM. ['omonornunele xpomocoMsbl. IlosjoBbie
XPOMOCOMBI.

Jenenune xnerkn — Muto3. CTaguu MUTO3a U MPOUCXOASIINE B HUX IPOLECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokmHe3. buosnornueckoe 3HaueHHE MHUTO3a.
Perynsauus muroTHueckoro nukna kiaetku. [Iporpammupyemas kinertounas ru0ens
— arnomnTo3.

@yHKIMOHAIbHAs TEHOMUKA

3.1

Opranusm Kak OHOJOTHYECKas CUCTEMa

OOHOKIIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHU3MBbI u
MHOT'OTKaHEBbIE OPTaHU3MBI.

@opMbl pa3sMHOKEHHS OpraHU3MOB: Oecrojioe (BKJIIOYash BEreTaTUBHOE) U
nojgoBoe. Buapl  Gecrnosioro  pasMHOXKEHUS:  I[TOYKOBaHHWE, CIOPYJIALMS,
(hparMeHTaIus, KJIOHUPOBAHUE.

[TonoBoe pasmuoxkenue. [lonoBbie kneTku, win rametsl. Meito3. Ctaaun Meiiosa.

[ToBenenue xpomocom B Mmeiioze. Kpoccunrosep. buonoruueckuii cmpici Meiio3a
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1 TIOJIOBOTO Iporiecca. Meo3 1 ero MeCTO B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpensaponpimeBoe pasButue. ['amerorenes y KUBOTHBIX. lloyioBBIE JKeEIe3bl.
OO6pa3oBanue W pa3BUTHE TOJOBBIX KIeTOK. CrepMaroreHe3 M OOTEHE3.
Crpoenue mnonoOBBIX KiIeTOK. OMIOJOTBOpPEHHE U SMOpPUOHATIBHOE pa3BUTHE
AKHUBOTHBIX. CITIOCOOBI OIUIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WnauBunyansHoe pa3Butue opraHusMoB (oHroreHe3). Craguu sMOpHOreHe3a
KHMBOTHBIX (Ha mpumepe Jsarymku). JIpobnenue. Tunsl apobnaenus. OcoGeHHOCTH
IpoOJieHHsT MJIEKONUTAIOMMX. 3apoAbILEBble JUCTKH (racTpylsaius). 3akiaaka
OPraHOB M TKAaHEH M3 3apOABIIIEBBIX JIMCTKOB. B3anMHOE BiusHHME 4YacTen
pas3BHBaIOLIErocs 3apojplma (dMOpHOHANbHAs WHAYKIMA). 3akjiajgka IUIaHa
CTPOEHHUSl >KMBOTHOTO KaK pe3yJIbTaT HEpPapXUUYECKUX B3aUMOICUCTBUII T'EHOB.
BnusiHue Ha 5SMOpHOHANBPHOE pa3BUTHE PA3IWYHBIX (PAKTOPOB OKpY’Karolei
Cpepbl.

Poct u pazButue xuBoTHbIX. [locTaMOpuonanbHbIil nepuos. IIpsimoe n Henpsamoe
pa3ButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IMO3BOHOYHBIX
KUBOTHBIX. bHOJOrMueckoe 3HAUEHUE NPSIMOrO0 M HENPSIMOro Ppas3BUTHS, HX
pacnpocTpaHeHue B Ipupojae. Tumbsl pocTta XUBOTHBIX. DakTOphl peryisuuu
pocta KHMBOTHBIX M dejoBeka. CTaguu NOCTAIMOPHOHAIBHOIO Ppa3BUTHUS Yy
KUBOTHBIX U 4esoBeKa. [lepnosibl OHTOreHe3a 4enoBeKa.

Pasmuoxxenne wu pasButue pacteHuil. ['ameroputr um cropodur. Meiio3 B
KU3HEHHOM LMKJIe pacreHuid. OOpa3zoBaHMe cHop B Ipolecce Menosa.
l'amerorenes y pactenuil. OIUIONOTBOpPEHHWE U Pa3BUTHUE PACTUTEIBHBIX
opranu3MoB. /[BoiiHOE OIUIOIOTBOPEHHUE Y IIBETKOBBIX pacTeHHid. OOpazoBaHue U

Pa3sBUTHUEC CCMCHU. MexaHu3MbI peryjisini OHTOTCHE3a Y paCTCHI/Iﬁ N ) XUBOTHBIX

HUctopuss craHOBiEHMST W pPa3BUTUS TE€HETUKM Kak Hayku. (OCHOBHbIE
TEHETUYECKHUE TOHATHS U CUMBOJIBL. ['OMOJIOTHYHBIE XPOMOCOMBI, AJJIEIBHBIE
TEHbI, AJIbTEPHATUBHBIC MPU3HAKH, JOMHUHAHTHBI M PEUECCUBHBIA MPHU3HAK,
TOMO3UTOTa, TETePO3UTOTa, YHUCTasl JUHHS, THOPHIbI, TEHOTHUIN, (EHOTHIL
OcHOBHBIE = METOABI  TCHETHKH: T'HOPUAOIOTHYCCKHM,  IMUTOJOTHYECKUM,

MOHCKyanHO-FeHeTI/I‘IeCKI/Iﬁ

Monorubpunnoe ckpemupanue. [lepBoiii 3akoH MeHens — 3aK0H eTnHo00pa3us
ruOpusoB mepBoro mokoneHus. [lpaBunmo momuHupoBaHus. Btopoil 3akoH
Mennenss — 3akOH paclielyieHus MpU3HAKoB. LluTomornyeckre OCHOBBI
MOHOFI/I6pI/IJIHOFO CKpCHlI/IBaHI/IfL FI/IHOTGSa YUCTOTHI TaMCT.

AHanusupyrollee ckpemuBaHue. [IpoMexyTOuHbI XapakTep HacleqOBaHUs.
Pacuienienre npru3HakoB MPU HEMOJIHOM JOMUHHUPOBAHUHU.

JurubpuaHoe ckpemuyBaHue. TpeTuil 3akoH MeHenss — 3aKOH HE3aBUCHMOTO

HacCJICJOBaHUsA IMPU3HAKOB. L[I/ITOJIOI‘I/I‘IGCKI/IC OCHOBBEI I[I/IFI/IGpI/II[HOI‘O
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3.5

CKpEITUBaHUS.
CuemnienHoe HacienoBaHue mpusHakoB. Pabotrel T. Moprana. CuerieHHOe
HACJIE/IOBAHME T'€HOB, HAPYIICHHE CLEIJICHUS MEXAY TeHaMu. XPOMOCOMHAs
TEOpUs HACIIEICTBEHHOCTH.

I'enetuka mosia. XpOMOCOMHBIM MEXaHU3M OMNpENEIeHHUs Mojia. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi W TeTepOraMeTHBIM moJ. I'eHeTmyeckas
CTPYKTypa IMOJIOBBIX XpoMocoM. HacnenoBaHue mNpU3HAKOB, CLEIUIEHHBIX C
IIOJIOM.

I'enotun kak uenoctHas cucrema. llneroTpornusi — MHOKECTBEHHOE JEHCTBHUE
reda. MHOXECTBEHHBIM ajjienu3M. B3anMoaeicTBHE HEaJUICIbHBIX T'€HOB.

Kommnemenrapaocts. Onuctas. [lonumepus

B3aumoneiicTBre reHoTHIIA U cpeibl IpU popMupoBaHuy (heHoTHNA. MI3MEHYMBOCTh
npru3HaKkoB. KauecTBEHHbIE M KOJMYECTBEHHBIC INMPU3HAKU. BHIBI M3MEHUMBOCTU:
HEHACJIE/ICTBEHHAsI M HACJIECTBEHHASI.

MomudukanmonHas ~ u3MeHUMBOCTb.  Pomb  cpeasl B (hopMHpOBaHUM
MOJIM(pUKAIMOHHON U3MeHYnBocTH. Hopma peakiium npusHaka. BapranmoHHsli psij
u BapuamoHHas kpuBas (B. HWoranncen). CoilictBa MoAU(UKAIIMOHHOM
U3MEHYMBOCTH.

I'enotunmyeckast 3MeHYUBOCTh. CBOMCTBA T€HOTUITMYECKON N3MEHYMBOCTH. Bupl
TEHOTUIIMYECKON N3MEHUMBOCTH: KOMOMHATUBHAs, MyTal[HOHHAS.

KomOuHatuBHass W3MEHYMBOCTh. Mei03 ¥ TOJIOBOM TpoOIleCC — OCHOBA
KOMOMHATHUBHON M3MEHYMBOCTH. POIb KOMOMHATUBHOW M3MEHUYMBOCTH B CO3JIAHUU
TEHEeTUYECKOro Pa3HOo00pa3ys B MpeesiaX OJHOro BU/a.

MyTanmoHHas U3MEHUYMBOCTb. BUibl MyTanuii: FeHHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CroHTaHHBIE M WMHIYLIMPOBAaHHBbIE MYyTalUU. SEpHbIE M IUTOIUIA3MaTHUYECKUE
MyTauuu. COMaTHYECKUE U MOJIOBbIE MyTallK. [ [pUurHbI BOSHUKHOBEHUS MYTaIIHA.
MytareHpl M MX BIMSHHE HA OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAallMOHHOI'O
rporecca. 3aKOH TOMOJIOTHYECKUX PsIIOB B HacliecTBeHHOM u3MenuuBoctu (H.U.

BagunoB). BuesinepHas ”3BMEHUMBOCTh U HACJIEACTBEHHOCTh

Kapuotun uyenoBeka. MexayHapoaHas mOporpaMMa HMCCIENOBAaHHUS T€HOMA
yeraoBeKa. MeToabl  HM3y4YeHUsT TEHETMKM  YEJOBEKAa: TI'€HEaJOTMYECKU,
OJIM3HELIOBEIMH, IIMTOINeHETHYCSCKHI, MONYJIALIMOHHO-CTaTUCTUUECKUH,
MOJIEKYJIIPHO-T€HETUYECKUM. CoBpeMeHHOE ONpeIeIICHUE TCHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHME, TEHOTUIIUPOBAHUE, B TOM YHCJIE C MOMOIIBIO
[MlIP-anamu3a. HacnencrBeHHble  3a00JieBaHMS  4YelOBeKa. | eHHbIE U
XPOMOCOMHBIE 0oJIe3HN qeJIOBEKA. bone3uu C HaCJICICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIMIIMHCKON N'€HETHUKHU B MPEAOTBPALLICHUN

1 JICUEHHH I'eHETUYECKUX 3a00s1eBannii yeaoBeka. CTBOJIOBEIC KICTKU
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4.1

HomecTrkanus u cenekiuys. 3apoKIeHUe CeeKIUN U JomecTukanuu. Yyenrne H.1.
BaBuioBa 0 1eHTpax MPOUCXOMNKACHUS W MHOTO00pa3usi KyJIbTYPHBIX PACTCHHIA.
Ponb ceneximu B co3maHUM COPTOB PACTEHUM U MOpOJT KUBOTHBIX. CopT, mopoaa,
MTaMM. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEACTBEHHONW W3MeHunBocTH H.M.
BaswuitoBa, ero 3naveHue 15 CEJICKITMOHHON pabOTHI.

Mertoasl ceneknmoHHOW paboThl. McKyccTBeHHBIM OTOOp: MAaccoBBIA U
WHAVNBUAYAIbHBIA.  OJTambl ~ KOMOWHALIMOHHOW  ceneknuu.  VcmbeiTaHue
MPOU3BOAUTENEH MO TOTOMCTBY. OTOOp MO TEHOTHUIYy C TOMOIIBIO OIICHKU
(heHOTHTIa TOTOMCTBA M OTOOP IO TEHOTHUITY ¢ moMoIIbio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak MeTOo]l CeJICKIIMOHHON paboThl. PaanannoHHbIi 1
XUMHYECKH MyTareHe3 Kak WCTOYHHK MYTallMii y KyJIbTYpHBIX (QopM
opranu3moB. Mcronp30BaHHE€ TEHOMHOI'O  PEJIAKTUPOBAHUS H  METOJOB
pexomOunanTHbIX JIHK 17151 moyyenust ucxoqHoro Mmarepuaa AJis CENeKIIUH.
[Tomyyenne nonmruionioB. BHyTpuBHIOBas ruOpuam3anus. bIM3KOpoICTBEHHOE
CKpeIllMBaHue, Wi WHOpuAMHT. HepoicTBeHHOE CKpelMBaHHWe, WM ayTOPHIIUHT.
I'erepo3uc u ero mpuumnsl. Vcnonb3oBaHue rerepos3uca B cenekimu. OtnanéHHas
ruOpuam3anus. [Ipeononenne Oecrutomusi MEXBHIOBBIX THOpHIOB. [locTikeHus

CCIICKIIUHN paCTCHI/Iﬁ 1 )KUBOTHBIX

OOBeKTHI, UCIIONB3yEeMbIE B OMOTEXHOJIOTHUH, — KJIETOUHBIE U TKAHEBbIE KYJIbTYPBI,
MHUKPOOPTaHM3MBI, WX  XapakTepUCTHKA. 1paauiuoOHHAas  OHMOTEXHOJIOTHS:
xneOorneyeHne,  TMONTy4YeHHE  KUCIOMOJIOYHBIX  NPOIYKTOB,  BUHOEJHE.
Muxkpobuonorndecknii cuHTe3. OOBEKTHI MHKPOOUOIOTUYECKUX TEXHOIOTHI.
[IpousBoacTBO  Oenka, aMHUHOKHCIOT M BUTaMHHOB.  VIcKyccTBEHHOE
OIJIOJOTBOpEHHE. PEKOHCTpYKLUS SIMLIEKIETOK W KJIOHHUPOBAaHHUE >KUBOTHBIX.
Metoz TpaHCIUTaHTalMU SAEP KIETOK.

XpoMOoCcOMHass M TeHHas MHXEHepus. VICKycCTBEHHBI CHHTE3 T€Ha U
KoHCcTpyupoBanue pekoMOuHaHTHBIX JIHK. JlocTmwkeHus u TmepCHeKTHUBBI
XpOMOCOMHOM ¥ TI'€HHOW MH)XEHepuH. MenuunHckue OMOTEXHOJIOTHH.

Hcnonp30BaHne CTBOJIOBBIX KIIETOK
Cuctema U MHOTOOOpasue OpraHMuecKoro Mupa

buonornueckoe  pasHooOpazue  opranu3moB.  CoBpeMeHHas  cucTema
opraHudeckoro wmwupa. llpuHIMIBI Ki1accupuKanmuu opraHu3MoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOEHHS M JKU3HEAEATENBHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
baxTepun, apxeu, 0JJHOKJIETOUHbIE TPUOBI, OJHOKIETOYHBIE BOAOPOCIH, APYTUe
npoTUCThl. KosloHHabHbIE OpraHu3Msl. J[BHKE€HNE OHOKIETOUHBIX OPraHU3MOB:
amEéOouHOE, )KTYTUKOBOE, PECHUYHOE. 3alllUTa Y OJHOKJIETOYHBIX OpPraHU3MOB.

PaSZ[pa)KI/IMOCTB Y OAHOKJICTOYHBIX OPIraHU3MOB. Taxcucer
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MHorokJjieTouHbIe pacTeHus. B3auMOCBsI3b YacTE MHOTOKJIETOYHOI'O OpraHu3Ma.
TkaHu, opraibl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOTO opranu3Ma. OpraHusm
Kak eaumHoe uenoe. TkaHu pacteHud. TUIBI  pACTUTENBHBIX  TKaHEM:
oOpaszoBarenbHas, IOKPOBHAs, MPOBOAAIIAS, OCHOBHAs, MEXaHHYECKas.

OcoOeHHoOCTH CTpOEeHUS, PYHKINI U pacIioOKeHNs TKaHEel B OpraHax pacTeHUi

BereratuBHble U T€HEpAaTUBHBIE OpPraHbl pacTeHUl. OYHKIHUHU OPraHOB U CUCTEM
opranoB. Kapkac pactenunil. J[BUKeHHE MHOTOKJIETOYHBIX PACTEHUI: TPONIU3MBI U
Hactuu. llorjomieHne BOABI, YIJIEKUCIOTO Ta3a W MUHEPAIbHBIX BEIICCTB
pactenusimu. Jlpixanue pactenuid. uddys3us ra3oB uepe3 MOBEPXHOCTh KIETKH.
TpancriopTHele cucCTeMbl pacTeHuid. Breinenenwe y pacteHuid. 3amura y
MHOTOKJIETOUHBbIX pacTteHnil. Kytukyna. CpeacTBa NMacCMBHOM M XUMHYECKOH
3amuThl. OUTOHLIUIBL.

PazgpaxxuMocTs M peryisiius y Opranu3MoB. PazapakuMocTh W perylsiuus y

MHOTI'OKJICTOYHBIX paCTeHHﬁ. PocToBrIe BellecTBa U MX 3HAUCHUE

MHOrokaeToOYHbIe  KMBOTHBIC. B3aMMOCBSI3,  4YacTeli  MHOTOKJIETOYHOT'O
opranu3Ma. TKaHU, OpraHbl U CUCTEMbl OPTAaHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranmsm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX U 4YeIOBEKa. THUIIBI
JKNBOTHBIX TKaHCfII SIIUTCIINAaJIbHasA, COCIUMHUTCIbHAsA, MBIIIICYHA], HepBHafL
OcoOenHoctu cTpoeHHs, (YHKIMA U paCHONIOKEHUs TKaHEeH B OpraHax

JKHBOTHBIX 1 YCJIOBCKA

OpraHel U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMM OPraHOB U CUCTEM OPraHOB.
Onopa Ttenma opraHu3moB. CKelleTbl OJHOKIETOYHBIX M  MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHbIli 1 BHYTpeHHHH ckeneT. CTpOEHHE U TUIbl COEIUHEHUS
KOCTEH.

JIBuKEHME MHOTOKJIETOYHBIX JKMBOTHBIX. IluTanme sxuBoTHBIX. [luTanHume
IIO3BOHOYHBIX XKMBOTHbIX. J[pIxaHue xuBoTHBIX. KoxkHOe npixanue. XKabepHoe u
JNErOYHOE JIbIXaHHE.

JIpIxaHWe IO3BOHOYHBIX JKMBOTHBIX. OBOJIIOLMOHHOE YCJIOKHEHHE CTPOEHUS
JNETKUX IMO3BOHOYHBIX KMBOTHBIX. J[pIXaTelbHas cUCTeMa 4esloBeKa. MexaHu3m
BEHTWIALIMA JIETKAX y NTHL M MIEKONUTAIOIIMX. TpaHCIOPT BEUIECTB Yy
opranu3moB. TpaHCHOPT BemecTB y XUBOTHBIX. KpoBeHOCHas cucrema u €€
opranel.  KpoBeHOcHas  cucremMa  NO3BOHOYHBIX  JKHBOTHBIX.  Kpyru
KpPOBOOOpAIlleHUsI. DBOJIIOLMOHHBIE  YCIOKHEHHMSI CTPOEHHUS KPOBEHOCHOM
CHUCTEMBI ITI03BOHOYHBIX >KMBOTHBIX. Bblaenenue y opraHusmMoB. Beiaenenue y
#KUBOTHBIX. COKpaTHTeNnbHbIe Bakyosnu. Opransl BoieneHus. CB3b MOJIOCTHU Tela
C KpPOBEHOCHOW M BBIIEIUTEIBHOW CHCTEMaMH. BbineneHrne y IO3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTIOKJIETOUHBIX JKUBOTHBIX. IlokpoBBI M HX

IIPOU3BOJHEIC.
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PazmpaxuMoCTh M peryisius y OpraHiu3MoB. Pa3IpakuMoCTh y OJTHOKJIETOYHBIX
opranu3moB. Takcuchl. PazapaXXMMOCTh W PpEeryisnus y MHOTOKIETOYHBIX
pacteHuii. PocToBbIE BENIECTBA U MX 3HAYEHUE.

HepsHas cucrema u pedrekTopHas peryisuus y MHOTOKJIETOUHBIX YKUBOTHBIX.
HepsHas cuctema u e€ otaensl. DBOMIOLMOHHOE YCI0KHEHUE CTPOEHUS] HEpBHOM
CHCTEMBI y KHUBOTHBIX.

PazpaboTka anropuTMoB M mporpamm uid SPQPEKTUBHON (PYyHKIHMOHAIBHOM
aHHOTAllUM  TEHOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METAabOJIOMOB

MHUKpPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX U YEJIOBEKA
OpranusMm 4esoBeKka U ero 370pOBbe

Oprasel ¥ cucTEMBI OPraHoOB 4yenoBeka. OTAebl TOJIOBHOTO MO3ra O3BOHOYHBIX
KUBOTHbIX. Pedrnexc u pednexkropnas nayra. besycrnoBHble U yCIOBHBIE
peduiekcel. 'ymopanpHast peryisuuss ¥ SHIOKPHHHAs CHCTEMa >KUBOTHBIX H
yesioBeka. JKene3bl SHAOKPUHHONW CUCTEMBI U MX TOPMOHBI. [[elicTBE TOPMOHOB.
B3anMocBsI3p HEpBHOW W JHAOKPUHHOM cucTeM. [ umnoramamo-runodusapHas

cuctema. Pedrekc u pednekropHas ayra. besycnoBHble U yCI0BHBIE pedIeKCh

3amura opranuzMa oT Oose3Heil. IMMyHHast cucteMa denmoBeka. KieTouHbId 1
TYMOpQJIbHBIA MMMYHHUTET. BpOoXAEHHBIH, NPUOOPETEHHBIN crenuduyecKuii
uMMyHHUTET. Teopust  KIOHalmbHO-celeKTUBHOro ummyHutera (I1.DOpmux,
®.M.bepuer, C.ToneraBa). BocnamurenbHble OTBETHl OpraHu3MoB. Pomb

BpO)K,I[éHHOFO HMMYHUTCTA B pa3BUTHUU CUCTCMHBIX 3a001eBaHNMI

KpOBeHOCHaH cucTeMa U eé OpraHbl. Ceszue, KPOBCHOCHBIC COCYIbl U KPOBb.

Kpyru kpoBoobparienus. Pabora cepana u e€ perynsuus

Jpixanue yenoseka. Auddy3us razoB uepe3 MoOBEpPXHOCTh KIETKH. JpIxarenbHas
cuctema 4YeynoBeka. JlpIXxaTenbHass TOBEPXHOCTh. Perymsamms — JgpIXaHus.
Jlp1xaTenbHbIC 00BEMBI

[MumeBaputensHas cucremMa uenoBeka. OTIEIbl MHINEBAPUTEITHLHOTO TPAKTa.
[IumeBapurenbHble  Kene3bl.  BHYTPUIIONIOCTHOE W BHYTPHUKIETOYHOE
MHILEBAPEHNE

[TokpoBbel u wux mnpousBoaHble. Opranbl BblaeneHus. [louku. CrtpoeHue u
¢bysknroHupoBanue HegpoHa. OuabTpaIys, ceKpenus U1 00paTHOE BCACHIBAHHE
KaK MEXaHU3MbI pabOThI OPraHoB BeljeneHUs. OOpa3oBaHUE MOUHN y YETIOBEKA
JIBmkeHue denmoBeka: MplieyHas cuctema. CKeNeTHBhIC MBIl U WX padorta.

CTpOGHI/IC 1 THUIIBI COCAMHCHU A KOCTeH

Teopus sBoIOIIMKU. Pa3BuTHe XxnM3HU Ha 3emiie

6.1

OpomouronHass teopus Y.  JapBuna. [Ipeamochliku  BO3HUKHOBEHHMS

napsuHu3Ma. JKu3Hb 1 Hay4dHas nedarenbHocTs Y. JlapBuHa.
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JBuokyue cuiibl 3Boiouuu BUaoB mo Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTh
pa3sMHOXKEHHsI OpPraHW3MOB, HACJEICTBEHHAs W3MEHYMBOCTh, Ooprda 3a
CYULIECTBOBaHHE, €CTECTBEHHBINH U HCKYCCTBEHHBIH 0TOOD).

Odopmnenune cunaTeTnyeckor teopuu sBomtonuu (CTD). HelitpanbHast Teopus
sBomonrK. COBpeMEHHAs SBOJIIOIMOHHAS OMONOTHs. 3HAYeHHUE IBOJIOIIMOHHON

TEOpHUH B POPMUPOBAHUHN €CTECTBEHHO-HAYYHON KapTUHBI MUPa

[Momynsanmst kak sieMeHTapHas enuHuma 3Bomonud. COBpEMEHHBIE METOJIBI
OLIEHKM TEHETUYECKOTO Pa3sHOOOpa3wsi M CTPYKTYphl momyisinuid. V3meHeHwe
reHooHJa MOIMYJSALUUN KaK 3JIEMEHTApHOE 3BOJIIOIMOHHOE SBJICHHE. 3aKOH
reHetTudeckoro pasHoBecus k. Xapau, B. Baitn6epra.

OneMeHTapHble  (aKTOpbl  (IBIKYIIME CHUJIBI) DBOJIONUU. MyTallmOHHBINA
nporecc. KomOuHatuBHas wu3MeH4YMBOCTH. Jlpelid TeHOB — ciydaiiHble
HEHAIPaBIICHHBIE M3MEHEHUS YacTOT ajuleled B monmyiasnusax. Odgekt
OCHOBATEJIA. Murparuu. W3onsmus TOTTYJISILIUIA: reorpaduueckas
(mpocTpaHcTBEHHas), OMosornueckas (pernpoayKTUBHAs).

EcrtectBennbiii  oTOOp — HampaBisoomuid  ¢akrtop HBoMOIMH.  DPOpMBI
€CTECTBEHHOTO  OTOOpa:  JBWXKYIUMH, CTaOMIM3UPYIOIIMH, pa3pbIBAIOIINN
(mm3pyntuBHbIi). [TonoBoit oT6Op.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB KAk  pe3yJbTaT  MHUKPOIBOJIOIHH.
Bo3HukHOBEHHE  MPHCIIOCOONEHM Yy  OpraHu3smMoB.  ApoMopho3bl |
uanoanantauuu. [Ipumeps! npucrnocobaeHuii y opranuzmMoB. OTHOCHTEIBHOCTD
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum wu CcTpyKTypa. BumooOpazoBaHme Kak pe3yabTaT
MHUKpO3BOJOLUU. M3omsauus — wiroueBod ¢akrop BuaooOpasosanud. I[lytu u
CIIOCOOBI BUI000pa30BaHUSA: aJJIonaTpUuecKoe (reorpaduueckoe),
CHUMIIaTpU4YecKoe  (IPKOJIOTUYECKOE),  «MTHOBEHHOE»  (IOJUIUIOUIU3ALIMS,
rubpuanzanus). JuTenbHOCTh BOIIOIUOHHBIX MTPOLIECCOB.

Mexanu3mbl GOPMHUPOBAHUS OMOJIOTUIECKOTO pa3HO0Opa3usl.

Ponp sBOMOLIMOHHOM OMONOTHHM B Pa3pabOTKE HAYYHBIX METOJIOB COXPAaHEHHS
O6uropaszHooOpaszuss. MUKpPOIBOJIONKS W KOIBOJIOLMS IMapa3uTOB M HMX XO3SEB.
Mexanu3mbl GOPMUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CITOCOOBI 0OpHOBI

C HEH

MeTtoapl n3ydyeHuss Makpo3Boitouuu. [lageoHTosmornyeckue MeTOAbl M3YUYEHUS
sBosonu. [lepexonnbie popmbl U pUIIOreHETHYECKUE Pl OPTaHU3MOB.
buoreorpaduyeckue metroapl nzydeHus spotonuu. CpaBHeHue (Gaopsl U (ayHsl
MaTepUKOB M OCTpOBOB. broreorpaduueckue odaactu 3eminn. Buasl-sHIeMuku u
PEJHKTBHI.

DOMOpHOJIOTHYECKHE U  CPABHUTEIBHO-MOP(OIOTHYECKUE METOJbl HM3YUYECHHUs
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SBOJIOIMH. ['€HeTHYeCKHe MeXaHU3Mbl JBOJIIOIMM OHTOTE€HE3a W MOSBICHUS
SBOJIOLMOHHBIX ~ HOBUIECTB. ['OMOJIOTMYHBIE M  AHAJOTMYHBIE  OPraHBbL.
PynumeHTapHble  opraHbl M aTaBU3Mbl.  MOJEKYIAPHO-T€HETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTHMYeCKHe  METOJIbl  M3Y4YEHHUS  HBOJIOLUH.
I'omonoruunsle rersl. COBpeMEHHbIE METOJbl MOCTPOEHUS (PUIOTeHETHYECKUX
JIEPEBHEB.

XPpOMOCOMHBIE MYTALIMU U DBOJIIOLMS TEHOMOB.

OO0ue 3akOHOMEpHOCTH (IpaBuia) 3BoyOLKMU. HeoOpaTUMOCTh HBOJIOIUH.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIUH

Hayunpie THMmOTE3sl TPOUCXOXKIEHUS JKM3HM Ha 3emse. AOuoreHes wu
naHcnepMus. JloHay4yHble MpeACTaBICHUS O 3apOKICHUH KU3HU (KPEALMIOHU3M).
['unoTe3a MOCTOSAHHOTO CaMO3apOXKACHUS JKU3HU U €€ ONPOBEPIKEHUE OIBITAMU
®. Penu, JI. Cnamranumanm, JI. Tlactepa. IlpoucxoxxneHue KU3HH H
acTpOOHOJIOTHS.

OcHoBHbIE 3Talnbl HEOpraHMYecKoW 3Bostouuu. [lnanerapHas (reosioruyeckas)
IBOMIIONMSL. XHMHYecKass »5BOJIOLUSA. AOHMOT€HHBIM CHHTE3 OpraHMYeCKHX
BemecTB u3 Heopranudeckux. OmbiT C. Mumnepa u I'. FHOpu. O6pazoBanue
nosmMepoB 3 MoHoMepoB. KoauepBatHas runoreza A.M. Onapuna, runoresa
nepBuyHOoro OynboHa JIx. XosmelHa, reHetudeckas rumore3a . Mémnepa.
Pu6o3umer (T. Yek) u rumote3a «vupa PHK» VY. I'mnbGepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Ucropus 3emmn u meroasl €€ u3ydeHus. VckomnaeMble OpraHMYECKHE OCTaTKU.
I'eoxpononorust u e€ meronsl. OTHOCUTENbHAS M aOCONIOTHAS T'€OXPOHOJIOTHSL.
['eoxpoHonornyeckas 1mkasa: 30HbI, 3Pbl, IEPUOJIBI, FTOXH.

HavanpHble sTansl opraHuyeckoil sBosmonuu. llosBieHne M 3BONIONMS NMEPBBIX
KJIETOK. OBOJIOLUS MeTabonu3Ma. BO3HUKHOBEHHE TMEPBBIX JKOCHCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOTUIEHKH KaK aHaJIoT TEePBhIX HAa 3eMJIe COOOIIECTB.
Crpomaronutsl. [IpokapuoThl U 3yKapHOTHI.

[Ipoucxoxaenue 3yKapuoT (CUMOHOTeHEe3). DBOJIOIHMOHHOE IPOUCXOXKICHHE
BUpPYCOB. IIpoucxokaeHue MHOTOKIETOUYHBIX OpraHu3MOB. BoO3HUKHOBEHME
OCHOBHBIX TPy MHOTOKJIETOUYHBIX OPTaHU3MOB.

OcHOBHBIE J3Tambl HBOJIONUUA BBICHIUX pacTeHuid. (OCHOBHBIE apoOMOPQO3bI
pacreHuii. Bbixox pacrenuii Ha cyumry. IlosBiieHHMe CHOPOBBIX pacTeHUN U
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. lIpoucxoxkaeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tambl 3BOJIONHMUA KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Bennckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIEHHE COBPEMEHHBIX
TUnoB. llepBrie XOp0BBIE KUBOTHBIE. JKU3HB B BOJIE. DBOJIOLMS TO3BOHOYHBIX.

[Tpoucxoxaenne ampuouit u pentwimidi. [IporcxoxaeHe MICKOMUTAOIMINX U
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nrun. [lpuanun xmrodeBoro apomopdosa. OcBoeHHEe O€Cro3BOHOYHBIMU U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3eMJie 10 ApaM U NEepHOoJaM: apXei, MPoTepo30H, MaJeo30H,
MEe3030M, KaiHO030i. OOmas XapakTepucTHKa KIWMara M TeOJIOTHYECKUX
nporieccoB. [losiBIIeHHE M pacIBET XapaKTEPHBIX OPraHU3MOB. YTieo0pa30BaHUE:
€ro yCJIOBHSI M BIIMSIHUE Ha Ta30BBIA COCTaB aTMOC(EPHI.

MaccoBble BBIMHpPAaHUS — HKOJOTMYECKHE KpU3UCHI mnponuioro. IlpuyuHbl u
CJIEICTBUSI MAacCOBBIX BbIMUpaHUil. COBpEMEHHBIN SKOJOTUYECKHN KPHU3HC, €ro

0COOEHHOCTH

Pazpgenst m 3amaum  anTpomnonoruu. Metonsl anTpornonoruu. CraHOBIEHUE
MPEACTABICHUHN O MPOUCXOXKACHUM YeoBeKa. COBpEMEHHBIE HAYUHbIE TEOPHH.
CxoAcTBO 4enoBeKa C KUBOTHBIMH. CHCTEMAaTHUECKOE IOJIOKEHHE YeJIOBEKa.
CBuzerenbcTBa  CXOJICTBA  YEJIOBEKAa C  KUBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHUECKHE, AMOPHUOJIOTHYECKHE, (hHU3M0JI0r0-OMOXUMHYECKHE,
noBesieHYeckrue. OTINYMS YeJIOBEKa OT )KUBOTHBIX. [IpIMOX0XKIEHUE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3Ta U BTOPOl CUTHAIBHOM
CUCTEMBI.

JBuxkymme cuibl ((akTopbl) aHTPONOTeHe3a: OMOJOTHYECKHEe, COIMaIbHBIC.
CooTHolleHre OMOIOTMYECKUX M COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHbIE CTaJUU AHTPOIIOTeHE3a. ABCTPAIIONUTEKH — JIBYHOTHE TIPEAKH JIIOJIEH.
YenoBek  ymenblil, IME€pBbIE  HM3FOTOBJIEHUS Opyaud Tpyha. Yenosek
OpSIMOXOISIIMIA M TEPBbIM BBIXOM JroAe 3a mpenensl Adpuku. Yemosek
reiuaenb0epreckuii — oOmMK MPEeJOK HEaHJIEPTAIbCKOTO YEJIOBEKAa W YEJIOBEKa
pasymHoro. YenoBeK HeEaHIEPTaJbCKUM KakK BHUJ JIIOJEH XOJOJHOTO KJIMMAaTta.
UenoBek pa3yMHBIM COBPEMEHHOIO THWIIA, JEHUCOBCKHI YEIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 TipenenamMu AQpuku.

DBOJIIOIMS COBPEMEHHOT'O YEJIOBEKA. ECTeCTBEHHBIM OTOOP B TMOIMYJISAIUAX
yenoBeka. MyTalMoHHBIA mporiecc W noaumopdusm. [lomynsunoHHBIE BOJHBI,
npetid reHoB, Murpanus U «3PQPEKT OCHOBATENS» B MOMYJISAIUIX COBPEMEHHOTO
YEJIOBEeKa.

Yenoseueckue pacel. Ilonstue o pace. bonpmme pacel: eBponeougHas
(eBpasmiickasi), aBCTpajO-HErpouaHas  (dPKBaTOpUaiIbHAs),  MOHTOJOHIHAS
(a3maTcko-aMepHuKaHCKasi). Bpems u myTu pacceleHHsl 4YelnoBeKa IO ITUIaHeTe.
EnuncTtBo  yenoBeueckux pac. HayuHas  HecOCTOSTENBHOCTH  pacHu3Ma.
[IpucnocoOaeHHOCTh 4YeNoBEeKa K pPa3HbIM YCIOBHSM OKpPYXalollel Cpessl.
Brnusnue reorpaduueckoil cpeasl W apeiida TreHOB Ha MOPQOIOTHIO U

(U3MOIIOTHIO YellOBeKa

DKOCUCTEMBI U TIPUCYILINE UM 3aKOHOMEPHOCTHU
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Pa3nens! u 3agaun sxosnoruu. CBsI3b SKOJIOTUH C IPYTUMH HAyKaMHU.
Meroast skonoruu. lloseBble HaOMIOACHUS. ODKCIEPUMEHTBHI B HIKOJIOTHU:
npupoAHble W JabopaTopHble. MojaeIHpoBaHWE B HKOJOTHH. MOHHTOPUHT

OKPY’KaOIIECH CpeIbl: TIOKATbHBIN, pETHOHAIBHBIN U TJI00ATbHBIN

7.2

Okonornyeckue (GakTopel U 3aKOHOMEpHOCTH WX AeiictBus. Kiaccuduxanms
9KOJIOTHUECKUX (pakTOopoB: alOuoTmyeckue, OWOTHYECKHE, AaHTPOIIOTCHHBIE.
OO0mue 3aKOHOMEPHOCTH JAEMCTBHSI 3KoJorhyeckux ¢akropoB. I[Ipasuiio
munumyma (K. Ilnpenrens, 0. JIuOux). TonepaHTHOCTh. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢aktopel. CBET Kak sKkojorudeckuii daxrtop. JleicTBue pasHbIX
YY4aCTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHu3Mbl. OKOJOTHYECKHE TIPYIIIbI
pacTeHMii M JKMBOTHBIX IO OTHOUIEHMIO K cBeTy. CurHajnpHas pojib CBETA.
DoTOnEepUOANU3M.

Temmnepatrypa kak 5skojoruueckuil Qaxrop. JlelicTBue TemmepaTypbl Ha
opranu3mbl. [ToMKuIOTEpMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxxHocte kak skojorudeckuil ¢axtop. Ilpucnocobmenuss pacrteHuil K
noJyiepXaHuio BoaHoro Oananca. Kiaccudukanus pacTeHH MO OTHOLIEHUIO K
BoJie. [Ipucnoco01eHus )KMBOTHBIX K U3MEHEHUIO BOJHOTO PEXHMMA.

Cpensl oOuTaHMS OPraHM3MOB: BOJHAs, HA3e€MHO-BO3AYIIHAs, ITOYBEHHAs,
ryOMHHAss  TMOJNOYBEHHAs, BHYTPUOpPraHM3MeHHas. (DU3MKO-XUMHYECKHUE
0COOEHHOCTH cpel OOMTaHus OpraHu3MoB. I[IpucmocoGieHust OpraHu3MoB K
YKU3HU B pa3HbIX Cpeaax.

buonoruueckue putmbl. Bueninue u BHyTpeHHHE pUTMbl. CyTOYHBIE U FOJJUYHbIE
putMmbl. [IpHucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHi
KHU3HU.

JKuznenusie Gopmbl opranuzmoB. [lonsartue o >xu3HeHHON (opme. )Ku3HEHHBIE
(opMBI pacTeHMiA: JepeBbs, KYyCTApPHUKU, KYyCTAPHUYKH, MHOTOJICTHHUE TPAaBBI,
OJIHOJIeTHUE TpaBbl. JKu3HeHHbIE (POPMBI KUBOTHBIX: THAPOOUOHTHI, TEOOUOHTHI,
a3poOHOHTBI. OCOOEHHOCTH CTPOSHMS U 00pa3a )KU3HH.

buotnueckue Qaxtopbl. Buabl OMOTHUYECKMX B3aMMOJAEHCTBHMM: KOHKYpPEHIUS,
XMIIHUYECTBO, cuMOM03 U ero ¢opmel. [lapazutusM, koomepaius, MyTyajau3M,
KOMMEHCaJIU3M (KBapTHpaHTCTBO, HaxJIeOHUYECTBO). Herpoduueckue
B3auMoJieiicTBusa  (Tomuueckue, ¢opuueckue, (abpuyeckue). 3HaUCHHE
OMOTMYECKMX B3aUMOJEHCTBMH [UIl CYyIIECTBOBAaHUS OPraHU3MOB B cpenie

obutanus. [IpUHINIT KOHKYPEHTHOTO UCKITIOUCHHS

7.3

DKOJIOTHYECKHE XapaKTepUCTUKHU momyisiuu. [lomymsuus kak OGuonormyeckas

cuctema. Posib HEOTHOPOTHOCTH cpefibl, (Pru3nUecKux OapbepoB U OCOOEHHOCTEH
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Ouosoruu BUJIOB B (hOPMHUPOBAHHH MPOCTPAHCTBEHHOM CTPYKTYPHI MOITYJISITHH.
OcCHOBHBIE TIOKA3aTeNy MOMYJSLUU: YUCICHHOCTh, IUIOTHOCTb, BO3pPACTHAS U
MOJIOBasi CTPYKTYpa, POKIAAEMOCTb, NPUPOCT, TEMII pPOCTa, CMEPTHOCTD,
MUTPALIHSL.

DKoJyiornueckasi CTpykTypa mnonyysauuu. OIeHKa YHCIEHHOCTH MOIYJISIUY.
JvHamuka nonyJsinud U €€ peryJisiius. bUOTHYeCcKuil MOTEeHIMaNl MOMYJISIUH.
MopenupoBanue AvMHaAMUKM —nonyjsuud. KpuBble pocTta  YHCIEHHOCTH
nonynauuu. Kpusble BbDKuBaHMS. Peryisiius 4MCIEHHOCTH NOMYJSLUNA: POJb
(akTopoB, 3aBUCAUIMX M HE 3aBUCALIMX OT IUIOTHOCTU. ODKOJOTUYECKUE
cTpateruu BUJOB (r- u K-ctparerumn).

[TonstTre 00 »Skojormueckod HUIIe Buga. Mecroobutanwe. MHoromepHas
Mozenb 3Kosnorndeckoil Humm Jx.M. XatumHcona. Pa3mepsl 3Ko00rMueckoit
HumM. [loTeHnManbHas U peannu3oBaHHAas HUILIU.

Bun xak cucrema nomynsuuid. Apeanbl BUIOB. Buapl M UX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTHM  MOBEACHUS M  MHUIpauuid  >KMBOTHBIX.

buonoruueckue nHBa3uU JYKCPOAHBIX BUIOB

CooOmiectBa opraHu3MoB. buorieHo3 u ero crpykrypa. CBs3u MexIy
opranm3MamMu B OuoOIleHO3e. DJKocucTeMa Kak OTKpbiTas cuctema (A.JDx.
Tencnu). OyHKUMOHAIBHBIE OJIOKM OPraHU3MOB B AIKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTBI, peayleHTbl. Tpoduueckue ypoBHH. Tpoduyeckue memnu u ceTH.
AbGuotndeckue Omoku dKocucTeM. [1ouBBl W Wbl B dKOCHCTeMax. KpyroBopor
BEILECTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHoBHbIE IMOKa3aTeIn 3KocucTeMbl. buomacca u mpoaykuus. DKOJIOTHYECKUE
nrupaMuabl YUCCII, OHMOMAaCCHI U OHECPIHUH.

HanpaBnenHble 3aKOHOMEpPHBIE CMEHBI COOOIIEeCTB — cykieccud. [lepBuuHble U
BTOPUYHBIE CYKIIECCUM M HUX NPUYMHBL. AHTPONOrE€HHbIE BO3ACUCTBHUS Ha
cykueccun. KimnmakcHoe cooOuiectBo. bruopaznoobpasue 1 moinHoTa KpyroBopora
BEIIIECTB — OCHOBA YCTOMYMBOCTU COOOIIECTB.

[Ipuponnbie 3KOCUCTEMBI. AHTPONOTEHHBIE HSKOCHUCTEMBI. ATPOIKOCHUCTEMA.
ArpoueHo3. Paznuuns Mexay aHTpOIIOT€HHBIMU U TPUPOJHBIMHU SKOCUCTEMAMU.
Ypboakocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucteM. ['opoackas diopa u
(ayna. CuHaHTpONHM3aLUsa TOPOACKOHN (ayHbl. bromornyeckoe u X03sIiICTBEHHOE
3HAYEHUE arpOdKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (DOPMHUPOBAHUS
OCHOBHBIX B3aUMOJIEUCTBUI OPraHU3MOB B 3KOCHCTEMaX.

ITepeHoc sHEprun M BEIIECTB MEXKIY CMEKHBIMH KOCUCTEMaMHU. Y CTOMYMBOCTh
OpTraHnu3MoOB, HOH}’HHHI/Iﬁ U 3KOCUCTEM B YCIOBHAX CCTCCTBCHHLIX U

AHTPONOTEHHBIX BO3JCUCTBUI

buochepa — oOmennanerapHas oOoyiouka 3eMiH, T/€ CYIIECTBYeT WU




cyliecTBoBasia »ku3Hb. YueHue B.J. Bepnaackoro o Ouocdepe. Obmactu
o6uocdeps! u e€ cocras. JKuBoe BemiectBo 6Mochepsl U ero PyHKIUH.
3aKOHOMEPHOCTH cymiecTBoBaHUs Ouocdeprl. OcobeHHOCTH OHOChEphl Kak
rnobanbHOM  9KocHCTeMbl.  J[MHaMu4eckoe  paBHOBecue B Omocdepe.
KpyroBopoTsl BemecTB u OHOreoXMMHYecKkne LHUKIBI (yriepoja, as3oTa).
PurmuaHOCTS siBIeHMI B Ouocdepe.

3onanbHOCTh OMOchepbl. TlonsTe o 6uome. OCHOBHBIE OMOMBI CYIIM: TYHApa,
XBOMHBIC Jieca, CMEIIAHHbIE M MIMPOKOJMCTBEHHBIC JIECa, CTENH, CABaHHBI,
MYCTBIHM, TPONHMYECKHE JIeca, BBICOKOTOphS. KimmaT, pacTHTENbHBIN ¢
KUBOTHBI MUp OMOMOB CYIIIH.

CtpykTypa U (QYHKIUS XHBBIX CHCTEM, OICHKAa UX PECYPCHOrO IOTEHIHana U

o6uochepHbIX QyHKIMIA
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DKOJOTHYECKHE KPU3KCH U MX NMPUYUHBEL. Bo3nelicTBue denoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3QYIIHOM cpeabl. OXpaHa BO3ayxa. 3arpsi3HEHUE BOJHOM CpeJibl.
Oxpana BOAHBIX pecypcoB. Pazpymenue mouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
H3mMenenue knumara.

AHTpPONIOTEHHOE BO3/JEHCTBUE HA PACTUTENbHBIM M KUBOTHBIM Mup. OxpaHa
pacTUTENBHOTO M KUBOTHOTO MHpa. OCHOBHBIE NMPUHLHUIBI OXPAaHbl MPUPOIBL.
Kpacupie kaurn. Ocobo oxpansembie mnpupoansie Ttepputopuu (OOIIT).
Boranunueckue cazibl ¥ 300JJ0TUYECKHUE MAPKH.

OCHOBHbBIE TPUHLMUIIBI YCTOMYMBOTO pa3BUTHS 4YEJIOBEUYECTBA U MPUPOJBIL.
PanponansHoe  TPUPONOMOIB30BAHME U COXpPaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3us 3emiin



YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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