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HNOSICHUTEJIbHAS 3ATIMCKA

IIporpamma o y4eGHOMY npeamery "buonorus" (nanee - Guonorus) ma
YPOBHE CpenHero obuiero obpa3oBanus pa3paGoTaHa Ha OCHOBE ®enepansHOro
3aKkoHa OT 29.12.2012 Ne 273-03 «O6 obpazoeauuu B Poccmiickoi Denepanuny,
OI'OC COO, Kouuenuwu npenomapanms yueObHoro mnpenmera «Buonorusy u
OCHOBHBIX IIONIOXEHUH (eepanbHOii paGoyeii MporpavMMel BOCITHTAHUSL.

Y4eOHbll npenmer «buosorusn YrIyOnéHHOro ypoBHs u3yuenus (10—11
KIIaCChI) ABNISIETCS OAHUM M3 KOMIIOHEHTOB IpeAMeTHOM obnacti «EcTecTBeHHO-
HaydHeie npeamersi». CormacHo mnonoxkerusm OIOC COO NpO(UIBHBIE
Y4eOHbIE NPEeMETHI, U3y4YaeMble Ha YIiyONEHHOM YPOBHE, SIBISIOTCS CIOCOO0M
nudbepenianun  o6ydeHnss Ha YPOBHE CpeaHero o0mero o0pa3oBaHus u
NPU3BAHbI O0ECHICUUTD MPEEMCTBEHHOCTh MEXIY OCHOBHBIM o0ImMM, cpexHHM
OOLIMM, CPETHUM MPOMECCHOHANBHBIM ¥ BBICIIHM obpasoBanueM. B To xe Bpems
K&KIBIM U3 OTUX y4eOHBIX IPEIMETOB JOMKEH OBITH OPHEHTHPOBaH Ha
IPUOPUTETHOE pElICHNE 00pa30BATENBHBIX, BOCTUTATEIBHBIX U Pa3sBUBAOIIHX
3allaq, CBsA3AHHBIX C NpodopueHTanued obyyarommxcs o CTHMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOH OOJAaCTH HAyYHOTO 3HAHWS, CBA3AHHOLO C Ouooruei,
MEMILIMHOH, SKOJIOTHEH, ICUX0IoTrHel, CIIOPTOM HIJIA BOEHHBIM JIEJIOM.

IIporpamma 1o yueGHOMY npeamety "Buonorus" naér npencrasienue o
HCJIA W 3a/laqax M3y4eHWs ydeOHOro mpeamera «BHONOrHsS» Ha yIiyO6néHHOM
YPOBHE, ONpe/eNisieT 00s3aTenbHoe (MHBApHAHTHOE ) [IPEIMETHOE COZIepPIKaHUE, ero
CTPYKTyPHPOBaHME 10 pasfellaM H TeMaM, paclpeleieHre o Kjaccam,
PEKOMEHIYeT MOCNEN0BATENBHOCTh H3y4YeHUs YueGHOro MaTepualia ¢ y4ETrom
MEKTPEAMETHBIX M BHYTPUIPEAMETHBIX CBSI3eH, JIOTMKM y4eGHOro nmporecca,
BO3PAaCTHBIX OCOOEHHOCTeH oOywaommxcs. B [IpOrpamMMe 10 OHOJOruu
PCaN30BaH INPUHIMII INIPEEMCTBEHHOCTH C H3y4eHHeM OHOIOrWH Ha YpOBHE
OCHOBHOTrO  o0mero  o6Gpa3oBaHws, Omaromapss ueMy mpocMatpuBaetcs
HAalpaBICHHOCTE HA  MOCHENYIOIIEe  DPa3BUTHE OGHONOTHUECKHX 3HaHUH,
OPUEHTHPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYIHOTO MHPOBO33pEHHH,
IKOJIOTUIECKOr0  MBILLIEHHS, NPEJCTaBICHHH O 30pPOBOM obpase Xu3HH, Ha
BOCIIUTaHHE OEpeXXHOr0 OTHOIICHHUS K OKpY>alollel MNpupojHOi cpene. B
IporpamMMe Mo OMOJIOTMU TaKkKe IMOKAa3aHLI BO3MOKHOCTH y4ebHOro mnpeamera
«bmonorus» B peammsatmu TpeGoBamuit OLOC COO K IUIaHUPYEMBIM
TAYHOCTHBIM, METANPEIMETHBIM M HPEIMETHBIM pe3yIbTaTaM oOyueHMs U B
(bopMHpOBaHWM  OCHOBHBIX  BHIOB y4eOHO-TI03HABATENBHON  esTeNbHOCTH
00y4aloIUXCsi 10 OCBOEHHMIO COZepXKaHus OHOJIOrHYecKoro o6pa3oBaHMs Ha
YPOBHE CpeJiHero ob1ero o6pazoBanusl.

YueOnblii npeamer «Buonorusy ma YPOBHE CpeIHero obmero o6pazoBanus
3aBepmaeT Ouosoruueckoe obpazoBaHHe B IIKOgEe 1 OPHUEHTHPOBaH Ha



PaCIMpeHue u yriyGiieHue 3HaHUE 0GyYarOmuXCs o XKHUBOM IIPUPOJE, OCHOBAX
MOJIEKYJIIDHOW W KJIETOYHOMH Ouosnornu, smGpuonoruy u Oronornu passurus,
TCHETHKH, CeIeKLIH, OMOTeXHOIOr UM, SBOIOMMOHHOIO YY€HUS U SKOJIOTHH,

Wsyyenne ygebuoro npenmera «buonorusy ma YIIyONeHHOM ypoBHe
OPHUEHTUPOBAHO HA INOATOTOBKY oOyyarommuxes: MOCIACAYIOIEMy IOTyYEeHHUEO
Ouonoruyeckoro oOpa3oBanus B Bysax M opraHmsammsx  cpegmero
MpO(eCCHOHATBHOrO 06pa30BaHus.. OcHoBy ero conepianus COCTaBIISIET CHCTEMa
Ouonormueckux  3HaHwii, MOMYICHHEIX MPH  H3YyYEHHH  O6YYAKOIIHMUCS
COOTBETCTBYIOUIMX CHCTEMATHYECKHX PasfieioB OHoNOrHH Ha ypoBHE OCHOBHOIO
obuiero obpasoBanus, B 10—11 KJIaccax ST 3HAHUS MOJYYalOT pasBHUTHE. Tak,
PACIIMPEHEl M yriy6ieHsl GuHONOrMYeckHe 3Hamms o PaCTeHUsSIX, JKHBOTHBIX,
rpubax, GaKTepHsx, OpraHusMe 1€JI0BEKA, OOIIMX 3aKOHOMEPHOCTSX KHU3HH,
AOIOIHUTEIEHO BKITFOYEHB! GHOIOTHYeCKHE CBeIeHMs NPHKIIaTHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIE MOXHO MCIIONB30BATH KAK OPHCHTHDBI AJIsi IOCIEAYIOLIEro
BeIOOpa mpodeccun. Bosmoxkna Tamoke MHTETpalusi OMONOTHYECKUX 3HAHWH c
COOTBETCTBYIOLIMMH 3HAHUAMH, MONyYEHHBIMH obydJaromumucs mpu U3yYEeHUH
hbusuky, xumumy, reorpauu u MaTeMaTuKy.

CtpykTypa mnporpammer mo y4eOHOMY mpenmery "Buomorms" OTpaXkaet
CHCTEMHO-YPDOBHEBBIH U  3BOJIIONMOHHELL IIOXOABI K H3YYEHHIO OHOJIOrHH.
Cornacho um, usyuarorcs cBoiicTsa i 34KOHOMEPHOCTH, XapaKTEPHBIE IS JKUBBIX
CHCTEM Pa3sHOTO YPOBHS OPraHU3AINH, SBOIOLAN OpraHMYeCKoro Mupa Ha 3emue,
COXpaHeHHs] OHOJIOrHYeCcKOro PasHooOpasust mnmanets.. Tak, B 10 kimacce
M3YHal0TCsl OCHOBBI MOJEKYJISIDHOH M KIETOYHOMH 6uonorun, smGpuonoruu u
Oouonoruu Pa3BHTHs, TEHETHKU U CeJIeKIUH, OuoTexXHOIOrMY U CHHTETHYECKOH
Ononoruu, aKTYalM3UPYIOTCS. 3HAHUS OOGYYaIOMUXCS 1o OoTanmKe, 30070rUM,
aHATOMUH, (U3HONOTHM dYemoBeka. B 1] KJIaCcCe€ M3Yy4arTCs 3BOIIOLHOHHOE
YHUCHHE, OCHOBBI 9KOJIOTHH U YYSHHE 0 Ouocdepe.

Yuebupiii  npeamer «buosorus»  npussan obecrieunTs  OCBOeHHe
00y4aroIUMuUcs GHOTOTHYeCKIX TEOpUil U 3aKOHOB, HJIeif, NPUHIUIIOB U [IPABUII,
JIEKalIMX B OCHOBE COBPEMEHHOM CCTECTBCHHO-HAYYHOM KapTUHBI MUpa, 3HAHUI O
CTPOCHHH, MHOTOO0OpasuMl M O0COOEHHOCTSX KJICTKH, OpraHusMma, IIOMyJIAINH,
OuoleH03a, FKOCHCTEMBI, 0 BBIIAIOIMXCS HAYYHBIX JIOCTHKECHMUSIX, COBPEMEHHBIX
HCCIIENIOBAHKUSX B OHONIOTUH, TPUKIIAIHBIX aCHeKTaX GMOJOrHYeCKHUX 3HAHMIL. Jlnst
PasBUTHS W TNONIEpPKAaHUS HHTepeca o0y4aromuxcss kK GHOJOrHuU HapsIy co
3HAYUTEILHBIM 00BEMOM TeOpeTHIECKOTo Matepuana B COACPXKaHUHU IIPOrPaMMEI
no Guosoruu IPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHEH CTAHOBIICHHS K pasBUTHS
TOH WM WHOM o6nacTu OHONOTHH, BKIAZIOM OTEYeCTBEHHEBIX U 3apyOeKHBIX
YYEHBIX B peIlIeHHE BaKHEHIIIIXK OHONOrMYECKHX U SKOIOrMUecKiX po0emM.



Lesns u3ydenus yue6uoro ipenmera «buonorusy» Ha yriy6aéumom YPOBHE —
OBNalieHUe  OOYYalOIUMKCS  3HAHUSIMH O CTPYKTYPHO-(DYHKIMOHATBHOH
OPTaHU3alMK  JKUBBIX CHCT€M pasHOrO paHra u NpUOOpETeHHe  yMeHwHid
HCIOJIb30BATh 3TH 3HaHUS B (OPMUPOBAHUY WHTepeca K OIpeneaéHHol 061acTH
npodeccUoHaTbHOM ACATEILHOCTH, CBSI3aHHOM ¢ Guonorumel, mm BBIOODY
yueOHOro0 3aBeneHus st TIPOJIOJKEHMST OHOJIOTHYECKOro o0pasoBanusl.

Hoctmwkenne wuemu wusygenus ydeOHoro mnpeamera «BHoNorHsy Ha
YriyOn€HHOM ypoBHe oGecreunBaercs PCIICHUEM CIIEYIOLIMX 3a/1aY:

OCBOCHHE OOYYarOIUMUCS CHCTEMEI Ouonorudeckux 3manmis: o6 OCHOBHBIX
Oronormyeckux Teopusx, KOHUENIMAX, TUIIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTSX M
[IpaBHIIaX, COCTABIISIOIIMX COBPEMEHHYIO CCTECTBEHHO-HAYYHYIO KapPTUHY MUPA; 0
CTPOCHHH, MHOrOOOpasM¥ M OCOGEHHOCTSX GHOIOrHYECKIX CHUCTEM (KIeTKa,
OpTaHu3M, TIOMyJIALMS, BUM, GHOreoneHos, 6uocdepa); o Bearommxcst OTKPBITHAX
1 COBPEMEHHBIX UCCIIEI0BAHUSX B GHONOrHH;

OSHAKOMJICHHE OOY4alolUXCsl ¢ METONAMH ITO3HAHMS KUBOH TIPUPOJBL:
HCCIICIOBATENECKUMH ~ METOJIAMH  OHOJOTHYECKIX HayK (MONeKyIspHOH wu
KI€TOYHOH Ouonorum, smbpuonoruu u OHONOTHH  pa3BUTHS, reHeTHKH 1
CeNCKIMK, OUOTEXHONOTMH M CHHTETHYECKOH Guonorum, naneonronOrHY,
9KOJNOTHH);  METONaMH  CaMOCTOSTENBHOrO NIPOBEICHUS  OHMOJIOrHYECKIX
HUCCIIeJOBaHUI B nmabopatopuu u B npupozne (HabmoneHue, U3MEpEHHeE,
OKCIIEPHMEHT, MOJIETTUPOBAHHE);

OBJTAZICHUE  OOYYAIOMIUMUCS — YMEHHSMH: CaMOCTOSITENIbHO  HAXOJUTh,
AHAJIM3UPOBAThE M HUCIIOJIB30BaTh Oronoruyeckyro uHpopMmaryo: I10JIb30BATELCS
GuosormIecKoil TepMuHONOTHEH I CHMBOJIUKOM; YCTAaHABIUBATE CBS3E MEXITY
Pa3BUTHEM OHMOJOTMM M  COUMANBHO-3KOHOMUYECKMMIL U 5KOJIOTHYECKAMU
MPOOIEMaMH  YeJIOBEIeCTBa; OICHHBATE [IOCTC/ICTBUSL CBOCH MEATENBHOCTH II0
OTHOMICHMIO K OKpYXarolle!l MpHpPOIHON Cpeze, COOCTBEHHOMY 3[0pOBBIO I
SNOPOBBIO  OKDYXAIOWMX  Jofeldl; 0GOCHOBBIBATE I COOImoAaTE  MepE!
MPOQUIAKTHKA HHPEKIHOHHBIX 3a00JIeBaHMH, TIpaBUIa IOBeIeHUs B PUPOJE U
obecrieyeHns: 6e30MacCHOCTH COBCTBEHHOI KU3HE/IEATENIBHOCTH B YPE3BBIYAHBIX
CUTyalldsiX ~IPUPOJHOTO M  TEXHOTeHHOI'O XapaKkTepa;  XapaKTepHu3OBaTh
COBPEMCHHBIE HAyYHBIE OTKPBITUS B 06J1aCTH ouornoruy;

Pa3BUTHE y OOY4arOMXCs HHTENIEKTYATBHBIX 1 TBOPYECKUX CIOCOOHOCTEL
B IIpOLECCE 3HAKOMCTBA C BBIJAIOIIHMHUCS OTKPBITHSIMA M  COBPEMEHHBIMH
HCCIICIOBaHUAMH B OHOJIOTHH, DeIlaeMBIMH €0 npobiieMaMy, MeTomoJIoTHelH
Ouonormyeckoro UCCIIE/I0BaHMs, IIPOBEJICHHS SKCIIEPUMEHTAIbHBIX
UCCIIENIOBAaHUH, PEIICHUs] OHUOTOrHYECKIX 3a/ia4, MOJCITHUPOBAHUS OHOOTHYECKUX
00BEKTOB U MPOLECCOB;



BOCMUTAHHE Y O0YYAIOLIMXCS IEHHOCTHOTO OTHOUIEHHUS K JKHBOi IPHPOZE B
LENIOM 1 K OTAC/bHBIM e€ 00beKTaM U ABIEHUAM; HOPMUPOBAHKE 3KOJIOTHIECKOIA,
TEHEeTHYECKOH IPaMOTHOCTH, OOWeH KyJbTyphl IIOBEJEHHS B IIpUpPO/JIE;
MHTETPAllii €CTECTBEHHO-HAYYHBIX 3HAHUI;

npuoOpeTeHne  OOYYalONMMHCS  KOMIIETEHTHOCTH B PaLMOHAIBHOM
NPUPOAONONB30BAHIY  (COOIIONCHNE MPaBUI IOBEJCHHS B IPHUPOIE, OXPAHEI
BUJIOB, SKOCUCTEM, OHOChEpBI), COXpaHEeHHH COGCTBEHHOTO 3/I0POBhS H 310POBS
OKpYKafolwmx  mofAeH (coOmofeHus Mep NPOQHIAKTHKH — 3a60neBaHuil,
obecrieqeHne Ge30MaCHOCTH JKH3HEAESTENHHOCTH B HUpPE3BBMYANHBIX CUTYyaLHsIX
NPUPOAHOrO ¥  TEeXHOTEHHOIO0 XapakTepa) HAa OCHOBE  KCIIONB30BAHUS
OMOJIOrHYECKUX 3HAHWH M YMEHHH B IIOBCETHEBHOM KU3HH;

CO3JaHMe  YCIOBMH  JUISL ~ OCO3HAHHOTO  BBIOOpa  O6GyYaromMMucs
UHJUBUYaIbHON obpazoBaTeNbHOM TPaeKTOPUH, CIIOCOOCTBYIOIIEH
NoCJIeAyIOIEeMy TpPO(ECCHOHANBHOMY CaMOONPEIENEHHIO, B COOTBETCTBUH C
MHIUBHYaIbHEIMU WHTEPECAMHU U TIOTPEeOHOCTSIMU PErHOHA.

OO1ee 4KCI0 9acoB, OTBEIEHHBIX HA M3yYeHHe GHOJIOTHH Ha yriyOJieHHOM
YPOBHE cpeJiHero obuiero obpazoBanus, cocrasiser 204 gaca: B 10 knacce — 102
qaca (3 4aca B Hezlemo), B 11 xiacce — 102 vaca (3 waca B HEJETII0).

O160p OpraHM3anvoHHBIX (OPM, METOOB U CPENCTB OGYUEHHS GHONOrHH
OCYIIECTBISACTCSA € Y4ETOM CIELM(pUKH €ro COACpIKaHHs M HANPABICHHOCTH Ha
NPOJIOJKEHHE  OUOJIOTUYECKOTO  00pa3oBaHhs B  OpraHHU3ALNsX CpeaHero
MPO(eCcCHOHATEHOTO U BBICIIEro 00pa3oBaHHsI.

OOGsi3aTenbHBIM yCIIOBHEM NP 00y4eHUH OUOTOTHHA Ha yrilyOn€HHOM ypoBHE
SIBJSIETCS. NIPOBEICHHE JTabOPaTOPHBIX M NpakTHYeckux pabor. Taxke ydacTue
00y4aIOIuXCsl B BBINOJTHEHUH MPOEKTHBIX M Y4eGHO-HCCIIEI0BATENbCKIX pabor,
TEMaTHKa KOTOPBIX  ONpEHeNseTcs YYUTeleM Ha OCHOBE MMEROIIUXCS
MaTepUATbHO-TEXHUIECKUX PECYPCOB U MECTHBIX HPUPOIHBIX YCIOBHIA.



COAEPKAHUE OBYYEHMS

10 KJIACC

Conepkanue IpOrpaMMbl, BBIIEJIECHHOE KYpCUSOM, HE BXOJUT B MPOBEPKY
rocy1apCcTBEHHOU UTOroBoy arrecranuu (I 1A).

Tema 1. Buosorus kak Hayka

CospemenHas 6uonorus — KoMIiekcHas Hayka. KpaTkas UCTOpHs pa3BUTHS
Ouonoruu.  buonormueckue  HayKM U M3ydaeMble HMH  IIPOGIEMbL
OyHnaMeHTalbHbIe, [PUKIAAHbIE W IIOMCKOBbIE HAy4HBIE WCCIEHOBAHHS B
OHONIOTHH.

3HaueHue Ouonoruu B (OPMUPOBAHUU COBPEMEHHOH €CTEeCTBEHHO-HAYYHOMN
KapTuHbl Mupa. [Ipodeccun, cBsi3anHpie ¢ Ouonorueil. 3HaueHwe OHONIOTUU B
[IPaKTUYECKOW [ESTEIBHOCTH 4YeJIOBeKa: MEJMIMHE, CEIbCKOM XO3SHUCTBE,
IPOMBIILIEHHOCTH, OXPaHe IIPUPOJIHI.

JleMOHCTpAINH

IToptperel: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. [apsun,
V. I'apseii, ['. Mennens, B. Y. Bepuanckuii, W. I1. I1aBnos, Y. . Meunukos, H.
W. Basunos, H. B. Tumodees-Pecosckuit, [[x. Yorcon, @. Kpuxk, /1. K. Benses.

Tabmuuer u cxemsl: «CBs3p OMOJOrMM ¢ ApyrumMu Haykamm», «Cucrema
OHOJOTrUYEeCKUX HAYK.

Tema 2. 2KuBbie cuCTeMbI H HX H3yYeHHE

JKuBple cucTeMBl Kak nOpeaMmer u3ydeHus: Ouosioruu. CBONMCTBA IKUBBIX
CHUCTEM: €IMHCTBO XHMHUYECKOIO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCTD,
CIIO)XKHOCTh M YIOPSAAOYEHHOCTH CTPYKTYpPBI, OTKPHITOCTH, CaMOOPraHU3aLKs,
CaMOBOCIIPOU3BEACHHE, Pa3Apak KUMOCTh, U3MEHYUBOCTh, POCT U Pa3BUTHE.

VYpOBHM OpraHuW3allid JKHUBBIX CHCTEM: MOJEKYJISPHBIN, KIETOYHBIH,
TKaHEeBBIMN, OpraHU3MEHHBIN, MOMYJISILIAOHHO-BUJIOBOH, 3KOCUCTEMHBIHN
(6buoreonieHoTHYECKU), OMOCchepHbId. IIporeccel, NPOUCXOAAIIUAE B IKHUBBIX
cucremax. OcHOBHble mpu3Haku XUBOro. JKu3He Kak (opma CyIIecTBOBaHHS
matepun. Hayku, usyqarommue xuBble CUCTEMbI Ha Pa3HbIX YPOBHSAX OpraHU3aIHH.

Nzydenue xuBbIX cucTeM. Mertonsl Omonornyeckoil Hayku. HaOmonenue,
U3MEpeHHe, SKCIIEPUMEHT, CUCTeMaTh3alus, Mmeraananus. [lonsTue o 3aBUCUMOM H
He3aBUCHMOM 1niepeMeHHOM. IlmanupoBanme skcmepumenrta. IlocraHoBka u
nposepka runores. Hynesas runoresa. IlonsTre BBIOOpKU M €€ JOCTOBEPHOCTS.
Pa3bpoc B Owuonoruueckux maHHbIX. OIEHKa MTOCTOBEPHOCTH IOJYYEHHBIX
pe3ynsTaToB. IIpUumHBI HCKaXXEHUS pe3yNbTaTOB JKCIepuMeHTa. IloHsATHE
CTaTHCTUYECKOIO TECTA.

JemoneTpanuu



Tabnuupr u cxembl: «OCHOBHbIE NpHU3HAKKA IKM3HW», «BHOIOTHYECKHE
cucrembl», «CBolcTBa XUBOW MaTepun», «YPOBHH OpraHH3alMd HKHBOH
npupoas», «CTpoeHHe >XUBOTHOW KIeTKW», «TKaHM KUBOTHBIXY, «CHCTEMBI
OpraHoB 4YeJIOBEYeCKOro opranusma», «buoreomenosy, «buochepay, «MeTobl
W3YYEHUS JKUBOU TIPUPOJILI».

OGopynosanue:  jabopaTopHoe  obopymoBaHWe it  [POBEACHHS
HaOJII0IeHN I, U3MEepPEeHUMH, IKCIIEPUMEHTOB.

IlpakTuyeckasi pabora «lcnonb3oBaHHe pa3IWYHBIX METONOB MpH
U3y4YEHUU XKUBBIX CUCTEM.

Tema 3. buoJsiorust KJIeTKu

Knerka — cCTpykTypHO-(yHKIHOHaNbHAas eAWHMIA KuBoro. MWcropus
OTKpbITHs KIeTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanm,
M. Ilne#inen, P. Bupxos). OCHOBHBIE IOJOXKEHHS COBPEMEHHOM KIETOYHOMH
TEOPHH.

Metonsl  MONEKYIAPHOH ¥ KJIETOYHOM  OHOJNOrMM:  MHMKPOCKOMNHS,
xpomarorpadusi, 31ekTpodopes, METOI MeYeHBIX aToMoB, AuddepeHnHanbHoe
HeHTpUuYrupoBaHUe, KyJTbTHBHPOBAHHE KICTOK. H3yuenue uxcuposannvix
Knemox. JJNEKTPOHHas MHUKpockonus. Kongoxanvrnas muxpockonus. Bumanvroe
(npudicusHeHHoe) uzyueHue Kiemox.

HemoncTpanuun

IToprpetsi: P. I'yk, A. JleBerryk, T. IlIBann, M. llnetinen, P. Bupxos, K. M.
Bap.

Tabmuuer 1 cxembr: «CBETOBON MHKPOCKOID, «DIEKTPOHHBIM MUKPOCKOI,
«VicTopus pa3BUTHSI METOI0OB MUKPOCKOIIHI.

OGopynoBanue: CBETOBOM MHKPOCKOI, MHKPOIPENAPaThl PACTUTENHHBIX,
’KMBOTHBIX U OaKTepUabHBIX KIETOK.

IlpakTHyeckast padora «/3ydeHne METONOB KJIETOYHON OHOJIOTHMH
(xpomarorpadus, snexkTpodopes, nubbdepeHIUANIEHOE EeHTPHYTHPOBAHKE,
[TLIP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKH

XMMHYECKHH COCTaB KIeTKH. Makpo-, MUKpPO- U YIbTPAMUKPOIJIEMEHTH.
Boma u e€ ponb kak pacTBOpuTels, peareHTa, y4acTHe B CTPYKTYPHPOBAHHM
KJIETKH, TEIUIOPEryisiiuu. MuHepanbHble BelleCTBa KIETKH, X Ouolormdyeckas
poJib. POib XKaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckue BeleCTBAa KIETKH. bBHOTOTMYECKHe IOJMMEpHL. bBeiKu.
AMUHOKUCIIOTHEIA cocTaB 6enkoB. CTpyKTypsl GenkoBoit Monekysl. Ileppuunas
CTpyKTypa Oenka, mentuaHas cBf3b. BTopuuHas, TpeTwdHas, 4eTBEepTHYHAs
ctpykTypel.  [lenatypamus. CodictBa OenkoB. Kiaccuduxamus —6enkos.
buonornyeckue QyHkiun 6enxoB. [Ipuorul.



Yrnesoznsl. MoHOcaxapuisl, Mcaxapu/ibl, OJUTOCAXapU/Ibl ¥ IIOIUCAXaPHUIbL.
OOmmii mnan crpoeHMs ¥ (QU3MKO-XUMHYECKHE CBOMCTBA  YIIIEBOJOB.
bronorudeckue GyHKIHM yriieBOIOB.

Jlunupel. I'uapodunsno-ruapodobHsle cBoicTBa. Kitaccudukanus TUmumos.
Tpurnviepunet, dochonumune:, Bocku, crepoumsl. Buonoruueckme ¢GyHKIUN
mununos. Ob1ue cBOKCTBAa OUOTOTHIECKHX MEMOpaH — TEKY4YeCTh, CIIOCOOHOCT K
CaMO3aMBIKaHHIO, MOIYIIPOHUIIAEMOCTb.

Hyxnennossie kucnorsl. JIHK m PHK. Crtpoenue HYKIEMHOBBIX KHCIIOT.
Hyxneotunst. Ilpunuun xommiementapuoctu. Ilpasuno Yapradda. Crpykrypa
JAHK — nBoiinas criupans. MectoHaxoxaeHue U Guonorudeckue Gpynxmun JJHK.
Bunst PHK. ®ynkuuu PHK B kietke.

Crpoenne monexynsl AT®. Makposprudeckue cBsizu B mosekyne ATO.
buonoruyeckue Qpynxuun AT®. BoccTaHOBIEHHbIE IEPEHOCYUKH, UX (GYHKIUU B
kinetke. [pyeue mnyxneosuompugpocpamer (HT®). Cexsenuposanue JIHK.
Memoow: cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykTtypHas Guonorusi: OHOXUMHUYECKHE U OMOMHU3MUECKUE UCCIIEOBAHMUS
CoCTaBa M IPOCTPAHCTBEHHOW CTPYKTyphl OHoMonexkyn. Mooderuposarue
cmpykmypol u yrkyuii Guomonexyn u ux komniexcos. Komnvromepuuiii ousaiin u
Op2aHu4ecKull cuimes OGUOMONEKYN U UX HENPUPOOHBIX AHANIO208.

demoncTpanuun

IToprpetsr: JI. Ilonunr, [lx. Yorcon, ®@. Kpuk, M. Yunkunc, P. @paHKINH,
®. Coanrep, C. Ipy3unep.

Huarpammer:  «PacmpeneneHne XUMHYECKHX OJIEMEHTOB B  HEXHBOM
npupozien, «Pacnpe/enenie XUMUYECKUX 3JIEMEHTOB B YKUBOM IPUPOJIEN.

Tabmuuer u cxemsl: «Ilepuomudeckas TabiaMIa XMMHYECKUX SIEMEHTOBY,
«Crpoenue MONEKyJIBl BOZBI», «BemectBa B cocTaBe opraHmsmony, «CTpoeHue
Monekynsl Oenka», «CTpyKTypbl OenkoBOW MoJeKylbl», «CTpOeHHE MOIEKYI
yriaeBoaoBy», «CTpoeHHMe MOJEKyl JUNHAOBY», «HyKIeHHOBBIE KHCIOTHIY,
«Ctpoenue monekynbl ATDy.

O6GopynoBanue: XUMHUYeCKas IIocy1a U 060pyI0BaHHe.

JlaGoparopnas pa6ora «OGHapyxeHue GEIKOB C IOMOIIBIO KaUeCTBEHHBIX
pEaKLu».

JlaGoparopnasi  paGora  «MccremoBaHWe — HYKJIEMHOBBIX — KUCTIOT,
BBIJICJICHHBIX U3 KJIIETOK Pa3IUYHBIX OPIraHU3MOBY.

Tema 5. Ctpoenne u pyHKUHH KJIETKH

Tunmer  xiertok: sykapuoTudeckas U IpokaprorHdeckas. CTpyKTypHO-
(yHKIMOHAIBEHBIE 00pa30BaHus KIETKH.



Crpoenue npokapuotudeckoii kinerku. Knerounas crenka 6akrepuii u apxeii.
OcobeHHOCTH CTPOEHHS TeTepoTpPO(HON W aBTOTPOMHON IPOKAPHOTHUECKHX
KJIeTOK. MecTo u poJib IpoKapuoT B OUOLIEH03aX.

Crpoenue u (YHKIIMOHHpPOBaHHE 9YKapUOTUYECKOU KIIETKH.
[Imasmatuyeckas MemOpana (mrasmanemma). CTpyKTypa —INIa3sMaTHYecKon
MeMOpaHbl. TpaHCIIOpT BEIIECTB 4epe3 IIa3MaTHYeCKyl0 MeMOpaHy: MacCHBHBIH
(mucdysus, obneruyénnas nuddysus), aKTUBHbIN (NEPBUYHBIA M BTOPUYHBIH
aKkTUBHBIA TpaHcropt). [lomynponunaemocts MemOpanbl. PaGota HaTpuii-
KaJMeBOro Hacoca. DHIOLMUTO3: MHHOIMTO3, (aromuros. DK301uTo3. Kierounas
crenka. CTpyKTypa U QyHKIMHU KIETOYHOM CTEHKH pacTeHui, rpuboB.

[Mutomnasma. I{uto3ons. Llurockener. J[BUKEHUE TATOILIA3MEL Opranou s
kieTkd. OnHoMeMOpaHHBIE OPraHOWIBI KIETKW: 3SHAOIUIa3MAaTUYecKas CeTh
(OIIC), anmapar I'onbmku, JU30COMBI, UX CTpOeHHe ¥ (QYHKIHM. B3anMOCBI3b
OTHOMEMOPAaHHBIX OpPraHou/0B KineTkd. CTpoeHHe TpaHylsSpHOTO PETHKYIyMa.
Mexanusm nanpaenenus 6enxoe ¢ OIIC. Cunres pactBopuMbIX GenkoB. CumTes
KIETOYHBIX ~ MeMOpaH. ['mamgkwii  (arpaHysspHBIA)  BHIOIIA3MATHYECKHIA
petukynym. Cexperopnas QyHkuus anmapara [onbmku. Moouguxayus 6enkos 6
annapame 1 onvodicu. Copmuposka benkoe 6 annapame I'onwOoicu. Tpascmopt
BEILECTB B KieTKe. Bakyonu pacturensHeix kietok. Knerounsiit cok. Typrop.

[TonyaBTOHOMHBIE ~ OpPraHOMIBl  KJIETKH:  MHUTOXOHJDHH,  IUTACTHIBL.
[Ipoucxoorcoenue mumoxonopuii u nnacmuod. Cumbuozenes (K.C. Mepeoickosckui,
JI. Mapeynuc). Crpoenue u (QyHKUMM MUTOXOHApUM W muiactui. IlepBHuHBIE,
BTOPUYHBIE M CJIOXHBIE  IUIACTHIABI  (POTOCUHTEIUPYIOLIUX  SYKAPHOT.
XIOpOTLIaCThI, XPOMOILIACTSI, JIEHKOILIACTHI BEICIIIMX PACTEHUIA.

HememOpannbie opranounpl knetku CtpoeHue U GpyHKIUU HeMeMOPaHHBIX
OpraHoOMJIOB KIIETKHU. Pubocomsl. [Ipomesicymounvie punamernmei.
MukpounamenTsl. Axkmunosvle muxkpogunamenmei. MBIIEUHbIE KIIETKH.
Axmurnoevie KOMNOHeHmbl Hembluteunvlx kiemox. Mukporpy6ouku. Kinetounsrii
nentp. CTpoeHHWe MW JBHJKEHHE JKTYTHKOB K pecHHYeK. MHKpOTpy6ouku
uuToriasMel. LlenTprons. Benku, accoyuuposannvie ¢ muxpopunamenmamu u
muxkpompyboukamu. Momopmvie benxu.

Snpo. OBonouka spa, XpOMaTHH, KapHOILIa3Ma, SIAPBILIKH, UX CTPOEHHE M
ynkunu. Snepubiii GenkoBbIM MaTpukc. IIpocTpaHCTBEHHOE pACIONIOKEHHE
XpoMOCOM B HHTephasHoM sfpe. Jyxpomamun u 2emepoxpomamut. benxu
XpoMaThHa — THCTOHBI. Jlumamuxa s0epHou 000104KU € mumoze. SoepHwiili
mpaucnopm.

Knerounsie Bkmouenus. CpaBHUTENbHAS XapaKTePUCTHKA KIETOK 3yKapHOT
(pacTUTeNBHOM, KUBOTHOM, TPHOHOM).

JeMoHeTpauuu



Ioprpetsi: K.C. Mepexkosckwuit, JI. Mapryimuc.

Tabmuuer u cxembl: «CTpoeHHe 3yKapuUOTHYECKOM KieTku», «CTpoeHue
KMBOTHOH  KieTkw», «CrpoeHue  pacTurenpHOM — kietkw», «Crpoenue
MUTOXOHAPUN», «Sapo», «CTpoeHne mpoKapuoTHYECKOH KIETKIY.

O6opynoBanue: CBeTOBOH MHKPOCKOI, MHKDONpPENApaThl PaCTHUTEIbHBIX,
JKHBOTHBIX KJIETOK, MHKpOIIpenapaThl 6aKkTepHalbHEIX KIETOK.

JlaGopaTopnasi pabGora «l3ydeHWe CTPOEHHs KIETOK pa3IMYHBIX
OpPraHu3MOBY.

IlpakTH4yeckas pabora «V3yuyeHue CBOUCTB KIETOYHOU MeEMOPAHBI».

Jlaboparopnasi pabora «/ccnenoBanue I1asMonu3a M JeIUIa3Mojn3a B
PACTUTENBHBIX KIIETKAX.

IlpakTuyeckasi paGora  «/3ydeHwe  JBHKEHHMS  IUTOIUIAa3Mbl B
PaCTUTENBHBIX KIETKaxX.

Tema 6. OOmen BemiecTB U NpeBpalIeHNe FJHEPrUH B KJIETKe

ACCHMMUIISAILNS U JACCUMUIIIIUS — JIBE CTOPOHBI MeTaboam3Ma. Tumsl o6mena
BEILECTB: aBTOTPO(HBIM W reTepoTpodHbId. YuacTHe Kuciaopoga B OOMEHHBIX
npoleccax. OHepreTuyeckoe obecrnedeHue KiIeTKu: mnpespameHne AT® B
oOMeHHBIX mponeccax. ®epMeHTATHBHBI XapakTep peakiHil KIETOYHOrO
meTabonu3ma. DepMEHTBI, WX CTPOEHHE, CBOMCTBA M MEXaHM3M JeHCTBUS.
Kopepmentsl. OTinuums GepMEHTOB OT HEOPraHHYECKUX KaTaau3aTopoB. beiku-
aKTHBAaTOPBl ¥ OENKM-UHTHOMTOPBI. 3aBUCHMOCTB CKOPOCTH (PepPMEHTATHBHBIX
peakiuii OT pa3IUuYHBIX (HaKTOPOB.

IlepBuunplli CHHTE3 OpraHMYECKMX BEINECTB B KieTke. MDOTOCHHTES.
AHnoxcuzennoid u oxcuzennolii omocunmes 'y bakmepuii. Ceemocobuparouyue
NU2MeHMbl U NUSMEHMbL PEAKYUOHHO20 yeHmpa. Polb XIOpOILUIACTOB B IIpoLEcce
¢orocunresa. CeroBast U TeMHOBasi hazsl. Pomoowvixarnue, Cz., C,. u CAM-munwi
¢omocunmesa. TIpoxyKTHBHOCTE (OTOCHHTE3a. BInsiHHe pasinuvHBIX (aKTOPOB
Ha CKOpOocTh (hOoTOCHHTe3a. 3HaYeHHe (HOTOCHHTESA.

XeMOCHHTE3. PaznooOpasue OpPraHMu3MOB-XEMOCUHTETUKOB:
HUTpUUIMpYIOKe OakTepuy, Kene300aKkTepuu, cepoGaKTEpHH, BOIOPOIHBIE
OakTepru. 3HaueHUE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunsl Gpoxenust. IIpomykTel GpoxeHHS M UX
HCIIONIb30BAaHWE YEJOBEKOM. AHA3pOOHBIE MHKPOOPTaHH3MBEl Kak OOBEKTHI
OMOTEeXHOIOTUH U BO30YIUTEH OONIE3HEH.

AspoOHbIe OpPraHU3MBl. DTarbl SHEPreTUYeCcKoro obMeHa.
[loxroroBuTenbHbIA dTan. ['THKOIN3 — GECKUCIOPOIHOE PACILETIIEHHE TIIOKO3EL.

buonorudeckoe OKHUCIEHUE, MM KIETOYHOE JbIXaHue. Poilb MUTOXOHIPUIA B
nporeccax buonoruyeckoro oxucnenus. [uxmmaeckue peaximy. OKHCIUTENLHOE
bochopunuposanue. Ouepeus membpannozo zpaduenma npomonos. Cumnmes



AT®: paboma npomonnoti AT®-cunmasui. IlpenMymiecTsBa aspo6HOr0 IIyTH
oOMeHa BEeIecTB nepes aHaspoOHbIM. DPPEKTHBHOCTEL SHEPTETHIECKOTO 0OMEHa.

Jdevoncrpanuu

IMoprpersr: Jix. Ilpuctiu, K. A. Tumupsses, C. H. Bunorpaackuii, B. A.
Ourensrapar, I1. Mutuenn, I'. A. 3aBap3um.

Tabmume! u cxemsl: «@oTocuHTesy, « DHEpreTHueckuii 06Men», «buocunTes
benka», «CtpoeHue hepMeHTa», « XeMOCHHTESY.

OGopynoBanue: CBETOBOM MHKDPOCKOI, 0OOpYIOBaHUE Ul IPUTOTOBICHUS
IOCTOSIHHBIX ¥ BPEMEHHBIX MUKPOTMPEIapaToB.

JlaGopaTtopnass paGora «M3yyeHuwe  KaTAIMTHYECKOW  aKTHBHOCTH
(epMeHTOB (Ha MpUMepe aMUIa3bl WK KaTaiassl)y».

JlaGopaTtopnas pabGora «l3yueHnme QepMeHTATHBHOIO paciuenIeHus
MEPOKCHIA BOJOPO/Ia B PACTUTENBHBIX U JKUBOTHBIX KJIETKAX).

JlaGoparopuasi pabGora «CpaBHeHHEe TpoleccOB  (OTOCHHTE3a U
XEMOCHUHTE3aY.

JlaGopaTopuas pabora «CpaBHeHHE IPOLIECCOB OPOXKEHHUS ¥ JIBIXAHKS.

Tema 7. Haciiencreennasi HHGOpMAaUHs M peajin3anus eé B KiIeTKe

Peakuuu MaTpuyHOro cuHTe3a. IIpHHIMI KOMILUIEMEHTAPHOCTH B PEaKIHsIX
MaTpUYHOrO cuHTe3a. Peanusanusa HacnencTBeHHOH MHGbOpMaIyy. I eHeTHuecKuit
Kox, ero cBoucTBa. TpaHckpumius — MaTpudHbld cuHTe3 PHK. Ilpmnnmne:
TPAHCKPHUIILUK: KOMIUIEMEHTAPHOCTh, AHTHIIApa/UIENbHOCTh, ACHMMETPHYHOCT.
Cospesanue mampuunvix PHK 6 sykapuomuueckoii kniemke. Hexooupyrowue PHK.

Tpancisuums u e€ sranel. Yuactue tpancnoptusix PHK B 6uocuHTese 6enka.
Ycnosusi OuocunTesa Oenka. KopupoBaHme aMHHOKHCIOT. Poms pubocom B
OuocunTese Oelnka.

Coepemennvie npedcmasnenus o cmpoenuu zeroe. Opranusanus TeHOMa y
MPOKAPHOT ¥ 3YKapHOT. Perynsmus akTUBHOCTH T€HOB y IPOKapuoOT. I'uMroresa
orepona (@. XKakob, JK. Mano). Monekynaprvie mexanuzmvl SKCnpeccuu 2eHo8 y
sykapuom. Ponv xpomamuna 6 pezynayuu pabomuvl 2enos. Perymsinus 06MeHHbBIX
IpoLeCCOB B KieTke. KiieTouHslii romeocTas.

Bupycel — HexiieToYHble GOPMBI XXKM3HU U 00nuraTHsle mapasutsl. CTpoeHue
[IPOCTBIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. JKusneHHblil yukn
HHK-codepoicawux  eupycos, PHK-codepoicawux eupycos, 6axmepuogazos.
Obpammnas mpanckpunyus, peeepmasa, unmezpasa.

Bupycusle 3a0oneBanus denoBeka, XKHUBOTHBIX, pactenuii. CITUJI, COVID-
19, conpanbHble ¥ MEIUIUHCKUE TIPOOIEMEL.

buoungpopmamuxa: unmezpayus u ananuz bonvuiux maccueos («bigdatay)
CMpYKmMypHbIX Ouonozuueckux oanHelx. Hanomexnono2uu ¢ 6uono2uu u meduyume.
[Ipoepammupyemvie ynxyuu benkos. Cnocobvl docmaexu nexapcme.



JeMoHCTpauun

[oprpetsi: H. K. Konsuos, /1. . ViBaHoBCKwMiA.

Tabmuuer u cxemel: «buocunTes Oenkay, «eHeTHyeckuit Kom», «Bupycs»,
«bakTepuodarm».

IIpaxTHyeckas pabora «Co3nanue MoIeH BUPYCay.

Tema 8. JKn3HeHHBIH IHKJI KJIETKH

Knerounsii mukn, ero mnepuonsl W perymsuus. Watepdasa u  mwuros.
OcobeHHOCTH MpOIECCOB, MPOTEKAIONMX B HHTepdasze. IIoAroToBKa KiIeTKH K
nenenuro.  IlpecuHrernuyeckuii  (MOCTMUTOTUYECKHH), CHHTETHYECKHH U
IOCTCHMHTETHYECKUH (IIPEMUTOTUIECKHH) IEPHO bl HHTEP(A3EI.

Marpuuneii cuntes JIHK — pernukamms. [Mpuniune! perumkamun JTHK:
KOMIUIEMEHTAPHOCTh,  TIOJIYKOHCEPBATUBHBIM  CHHTE3, AaHTUIAPALIEbHOCTb.
Mexanusm permkanuu JIHK. Xpomocomsl. Ctpoenne xpomocoM. Tenomeps! u
TeqoMepasa. XpOMOCOMHBIA HAa0Op KIETKW — KapuoTHIl. JIUIUIOMAHBIA WU
rarmjoMJHbIM  Habopel XpomocoM. ['omoJsiorHyYHBIE XPOMOCOMBEIL.  IlOJIOBBIE
XPOMOCOMBI.

Henenne xnetku — MmuTo3. CTajiuM MUTO3a U TIPOUCXOMASINHME B HUX
npoueccel. Tunsl muros3a. Kapuoxunes u murokunes. buosorndeckoe 3HadeHue
MUTO3A.

Perynsmus MHTOTHYECKOTO IWKIAa KIeTKH. [IporpamMmupyemas KieTodHas
rubens — arnorTos.

Kneroynoe s1po, XpoMocoMbl, (pyHKIMOHANbHAsI Te€HOMHKA. MexaHuzmol
nponugepayuu, ouggepenyuposxu, cmapenus u suberu xknemox. «lugpoeas
Knemkay» — buourgopmamudeckue Mooenu HyHKYUOHUPOBAHUS KICMKU.

JdemoHcTpanun

Tabmuuer 1 cxembl: «KusHeHHbId MK Ki1eTkny», «Mutos», «CrpoeHue
xpomocom», «Permmukauus JHK.

O6opynoBaHue: CBETOBOM MUKPOCKOII, MUKpOIIpenaparsl: «MHTO3 B KJIeTKax
KOpeIlKa JTyKay.

JlabopaTropnas  paGora  «/3ydyeHme  XpoOMOCOM  Ha  TOTOBBHIX
MHKpOIIpenapaTaxy.

JlaGopaTopnas pabora «Habmonenre MuTO3a B KJIeTKaX KOHYMKA KOPEIIKa
JIyKa (Ha rOTOBBIX MUKpOIIperaparax ).

Tema 9. CTpoenne u pyHKUHH OPraHU3MOB

buonoruueckoe pa3zHoobpasue OpraHU3MOB. OnHokIeTouHkIE,
KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE OPraHU3MBEIL.

OcobeHHocTH CTPOCHHA H KHU3HECACATECIIBHOCTH OOHOKJIETOYHEIX
opraHusMoB. bakTepuu, apxeu, OIHOKJIETOYHBIE TIPHOBI, OJHOKIETOYHBIE
BOJIOPOCIH, IpyTUe NPOTUCTHL. KONOHHATBHBIE OPraHU3MBI.



B3auMoCBsA3b YacTell MHOTOKJIETOYHOrO opraHusma. TKaHW, Opramel u
cucTeMbl opranos. OpraHusm Kak enuHoe enoe. ['omeocTas.

Txanm pacrenuit. THnbl pacTUTENBHBIX  TKAHEH: obpa3oBaTenbHas,
TMOKpPOBHAsi, MPOBOAAIIAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTPOEHH,
(DYHKIIMIA 1 PACTIONOXKEHNSI TKAHEH B OPraHAX PACTEHHUI.

TxaHu XMBOTHBIX W 4eloBeKa. THIIBI JKHBOTHBIX TKaHEH: SIHTEIHANbHAS,
CoenMHUTEIbHAsA, MBlIeyHas, HepBHas. OcobeHHOCTH CTpoeHMs, GyHKUMH H
pacIoNIOXKEHHsI TKaHEeW B OpraHax »KMBOTHBIX U YEJIOBEKA.

Oprausl. BereraTuBHble U TeHepaTUBHBIE OpraHbl pacTeHHi. Oprasel u
CHCTEMbI OPTaHOB JKUBOTHBIX U YeloBeKa. DyHKIMU OPTraHOB U CHCTEM OPraHOB.

Onopa Ttena opranmsmoB. Kapkac pactenmii. CKeneTsl OIHOKIETOYHBIX M
MHOTOKJIETOYHBIX >KMBOTHBIX. HapyxHeli u BHyTpeHHH# ckener. CTpoeHue u
THUIIbI COEIMHEHUS KOCTeH.

JBuwKeHue  opraHu3sMoB.  JIBWKEHHE  ONHOKJIETOYHBIX  OPTraHU3MOB:
aME00HHOE, KIYTUKOBOE, PECHHYHOE. [[BU)KEHHE MHOTOKJIETOYHBIX PACTCHHI:
TPONIU3MBbl W HACTHH. JIBYDKEHHE MHOTOKJIETOYHBIX JKHUBOTHBIX M 4YeJOBEKa:
MbllIeYHas cucteMa. Pednekc. CxenerHble MBIIIIE U X paboTa.

ITutanue opranusmoB. [lormomieHne BOABI, YINEKHCIOro rasa W
MUHEPAIbHBIX BELIECTB pacTeHHsMH. IluTanue sxuBOTHEIX. BHyTpumosnoctHoe 1
BHYTPHKJIETOYHOE MHINeBapeHue. [luTaHnue No3BOHOYHBIX >KMBOTHBIX. OTIein
NMINEBAPUTENILHOTO TpakTa. IluimesapurencHple >xenessl. IluimeBapuTenbHas
CUCTEMA YeJIOBEKa.

Je1xanue opranu3moB. Jlpixanue pactenuil. J[pIXaHue KHBOTHBIX. Juddy3us
ra3oB 4€pe3 MOBEPXHOCTh KIeTKH. KoxkHoe Jbixanue. JIpIxarenbHas MOBEPXHOCTb.
XKabepHoe u néroynoe apixanue. J[pIXaHUe MO3BOHOYHBIX JKUBOTHBIX U YeJOBEKA.
OBOJIIOLMOHHOE  YCIOXKHEHHE CTPOEHMS JIETKUX TO3BOHOYHBIX KHBOTHBIX.
JlpixaTesnbHas cUCTeMa YenoBeKa. MeXaHW3M BEHTHISIMM JNETKMX Y ITHI U
MJIEKONMTAIOIMX. Perynsauus neixanus. J{pIxaTenbHble 00BEMEL

Tpancnopr BemecTs y opraHu3moB. TpaHCOpPTHBIE CHCTEMBI PACTEHHIA.
Tpamcriopr BewecTB y HMBOTHBIX. KpOBEHOCHas cucTeMa H e OpraHsL
KposeHocHast ~crCTeMa IMO3BOHOYHBIX JKHBOTHBIX M  4ejioBeka. Cepe,
KDOBEHOCHBIE COCYABl M KpoBb. Kpyru KpoBooOpamieHus. DBONIOIHOHHBIE
YCIIO)KHEHHUSI CTPOEHHUSI KPOBEHOCHOM CHCTEMBI ITO3BOHOYHBIX YKUBOTHEIX. PaboTa
Cepala U e€ peryJisius.

Beipenenvie y opranusmoB. Bsimenenwe y pacreHuil. Belnencuue y
KuBOTHBIX. Cokparurenshble Bakyomu. OpraHbl BblmesneHus. @OMIBTpaIms,
CeKpelHsi U 00paTHOe BCAChIBAHME KaK MEXaHU3MBI PabOTEl OPraHOB BBIIEICHHUS.
CBI3b TOJIOCTH TeNa ¢ KPOBEHOCHOM ¥ BBICIUTENBHOM CHCTeMaMu. Brinenenue y



[TO3BOHOYHBIX XXKHBOTHBIX U 4enoBeka. [Touku. Crpoenue u (byHKIMOHMpPOBaHKE
He(pona. O6pa3oBaHue MOYH y YenoBeKa.

3amuTa y OpraHu3MoB. 3ammra Y OIHOKIJIETOYHBIX OpraHu3MoB. Criopsl
OakTepuil W LHCTBI IpPOCTEHmMX. 3almuTa Y MHOTOKJIETOYHBIX PaCTEHUH.
Kytukyna. CpencTsa nacciBHOIM 1 XUMHYECKOM 3a1HTEL. OuToHIM B

3amura y MHOTOKJIETOYHBIX JKABOTHBIX. IlokpoBBI ¥ WX mpoH3BOIHEIE.
3ammTa opraHusMa ot GonesHeif. NMvyHHas cucTema denmoBeka. KieTounsii u
TYMOpPaJIbHBIA HMMYHHUTET. BpoXnEHHBIH u NPUOOPETEHHBIN  crienuduIecKuii
MMMYHHUTET. Teopust KiIOHaIbHO-CEeIeKTUBHOIO ummyHnutera (I1. Dpnux, ®. M.
bepner, C. Tonerapa). Bocnamurensasie OTBETEI OpraHusMoB. Ponb BpoxnéHHOrO
UMMYHHTETA B PA3BUTUHU CHCTEMHBIX 3200/ IeBaHMUiL.

Pasnpaxumocts  u  perymamms  y OpranmsmoB.  Pasmpaxumocts y
ONHOKJICTOYHBIX ~ OpraHu3MOB. Takcucel. Pasnpaxumocts u peryisiuust  y
pacTeHuid. PocTOBbIe BelllecTBa U WX 3HaUEHMe.,

Hepsrast cucrema u pednexropuas Peryisauus y >KMBOTHHIX. HepsHas
chcTeMa M €€ OTHelbl. DBOMOLUOHHOE YCIOXKHEHHE CTPOCHH HEPBHOW CHCTEMEI
Y KUBOTHBIX. OTZENBI IOJOBHOrO MO3Ta ITO3BOHOYHBIX KHBOTHELX. Pednexc u
peduexTopHas nyra. Besycnosusie u YCIIOBHEIE pe(hIeKCEI.

['yMopaiibHast perynsuus u SHIOKPHHHAS CHCTeMa SKHBOTHBIX M 4eJI0BeKa.
Kernespl SHIOKPUHHOK cHCTEMBI W uX FOPMOHEL.  JlelicTBHE TOPMOHOB.

B3aumocBs3e HepBHOH u O9HJIOKPUHHON CHCTEM. I'unoranamo-runoduzapuas
cucrema.

JdemoHcTpanuu

IToprper: U. I1. I1aBnos.

Tabmauer u cxembl: «OmHOKIETOUHBIC BOAOpOCIN», «MHOIrOKIeTOYHBIE
Bozopocimy, «bakrepuny, «IIpocteiimmey, «Oprasbsl IBETKOBBLIX pacTeHuin,
«CucTeMBl  OpPraHoB  MO3BOHOYHEIX XKUBOTHBIX», «BHyTpeHHee crpoeHue
HaCeKOMbIX», «Tkanu pacreHuit», «KopHeBbre cucremb», «CtpoeHue crebsy,
«CTpoeHne IUCTOBROIA TUIACTHHKUY, «TkaHm >kuBOTHBIX», «Ckener 4eJIoBEeKay,
«[lumeBaputensaas  cuctemay, «KpoBeHocHass  cuctemay, «JIpIxaTenbHast
CUCTEMAY, «Hepshas CHUCTEMAY, «Koxay, «MpeIeunas CHCTEMa,
«BblpenaTensHas cucremay, «OHIOKPUHHAS CHCTeMay, «CTpoeHue MBIIIIBY,
«UmmyHHTETY, «Kumeunononoctueiey, «CxeMa  OHTAHHS pacTeHHi,
«KpoBeHOCHBIE  CHCTEMBI T03BOHOYHEIX KUBOTHBIX», «CTpoeHue rumpeDy,
«Ctpoenue mianapumy, «BHyTpeHHee CTpoeHHe I0KIeBOro yepBsa», «Heppuas
cucreMa  peid», «HepsHas cucrema JArymkn», «HepBHas  cuctema
IpeCMBIKaromxces»,  «HepBHas  cucrema  mrumy, «HepBHass  cucrema
MJIEKONUTAOMUXY, «HepBHas cucrema JenoBekay, «Pediekcy.



O6opynoBanne: CBETOBOM MHKPOCKOI, MHKPONPENapaThl OIHOKIETOYHBIX
OpPraHM3MOB, MMKpOIpENnapaTsl TKaHEH, PaKOBHHBI MOJUIIOCKOB, KOJUIEKIIUH
HACEKOMBIX, HTJIOKOXMX, JKHBBIE 3K3€MIUIAPhl KOMHATHBIX PAaCTEHHH, repbapuu
pacTeHHd pasHbIX OTHENOB, BIKHBIE MpENaparhl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJJIEKIUH OeCro3BOHOUYHBIX >KMBOTHEIX, CKeJleT YeloBeKa,
0bopynoBaHue 1l JEMOHCTPAIUK TOYBEHHOTO M BO3/YLIHOIO MUTAHUS PACTEHHUIA,
pacllerieHus Kpaxmaiia u 0ekoB nmoj JAelicTBueM (epMeHTOB, 060pyI0BaHUE IS
AEMOHCTpPAIIMX OIBbITOB MO M3MEPEHHUIO XKU3HEHHOM EMKOCTH JIErKHUX, MEXaHU3MA
JbIXaTeJbHBIX IBUKEHUH, MOJIEH FOJIOBHOI'O MO3Ta PasjInYHbIX KHUBOTHBIX.

JlaGopaTopnas pabora «/3yueHne TKkaHel pacTeHUNE».

Jlaboparopnas pabora «/3y4yeHue TKaHeil )KUBOTHBIXY.

JlaGopaTopuas pabora «/3y4yeHre OpraHOB [IBETKOBOTO PACTEHHUS.

Tema 10. PasmHokeHne 1 pa3BHTHE OPraHH3MOB

@opMbI pa3sMHOKEHHs OPTaHU3MOB: Oecrioyioe (BKIKOYas BEreTaTHBHOE) W
moynoBoe. Buapl  Gecrnonoro  pasMHOMXKEHHMs: OYKOBAHHWE,  CIOPYJISAIHS,
(parMeHTaLUsl, KIIOHUPOBAHHE.

ITonoBoe pasmuoxenue. [lonmoBble KileTkH, WM ramersl. Meito3. Craauu
me#osa. [loBeneHue xpomocom B Meifoze. Kpoccunrosep. Buonorudeckuii cMpIc
Me#03a M II0JIOBOro Impouecca. Melo3 W €ro MeCTo B JKU3HEHHOM IIHKJIE
OpraHU3MOB.

IIpenzaponsimesoe passutue. 'lamerorenes y sKuBOTHLIX. I10I0BBIE JKele3sl.
Ob6pa3oBanue U pazBuTHE MONOBEIX KIeTOK. Criepmarorenes u oorenes. CTpoenue
IIOJIOBBIX KJIETOK.

OmnomorBopeHne U 3MOpPHOHANBHOE Ppa3BUTHE HKUBOTHBIX. CrocoOb!
OTIJIONOTBOPEHHUS: HapyXKHOe, BHyTpeHHee. [lapTenorenes.

WnjuBuyaibHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOIOr s — HayKa
O Pa3BUTUH OPraHu3MoB. Mopgozenes — o0na uz 2naenvix npobrem smbpuonoeuu.
Konyenyus mopgozenoe u modenu mopgoeenesa. Craguu >MOGpHOreHesa
KHUBOTHBIX  (Ha mpumepe JArymkd). [IpoGmemme. Tumsl  apoGienHws.
[emepmunuposannoe u HedepmunupoeanHoe Opobaenue. Bracmyna, muno
6nacmyn. OcobOeHHOCTH ApOOIEHMS MIIECKOMUTAIONIHX. 3apoJbIIIeBble JTUCTKH
(racTpynsiims). 3aKIaqKa OpraHoB M TKaHEW W3 3apOILINIEBIX JUCTKOB. BauMHoe
BIMSHUE YacTeH pa3BHMBAIOIIETOCS 3apojblia (IMOpHOHANbHAS —HMHIYKIIHS).
3aknajka IUIaHA CTPOGHUS OJKUBOTHOTO KaK pe3yNbTaT MepapXUUeCKUX
B3aMMO/ICHCTBHI TIeHOB. BiusHue Ha >MOpHOHANBHOE pa3BUTHE pAa3IHYHBIX
(haxTOpOB OKpYXKAIOIIEH Cpebl.

Pocr u passurue xuBortHBIX. ITocTaMOpuoHanbHEBINA mepuoa. IlpsMoe u
HempsMoe pasBuTHe. Pasputve ¢ meramopdo3oM Yy BGECmO3BOHOYHBIX K
TNIO3BOHOYHBIX JKHBOTHBIX. bHoJOrMyeckoe 3Ha4YeHHWE NPSIMOrO M HENPSIMOro



PasBUTHS, MX PAaCMpOCTPaHEHHE B NMPHUpoje. THIBI pocTa KUBOTHBIX. DaxTopsr
PETYJISIIAR POCTa KUBOTHBIX U YenoBeka. CTanuy nocToaMOpUOHATBHOTO Pa3BHTHSI
Y XKUBOTHBIX U 4eiioBeka. Ileprnossr onTOreHesa wenoseka. Ctapenue u CMEpTh KaK
Ouonorayeckue mpouneccsl.

PasmHoOXeHHe W pasBurme pacrenwii. l'amerodur u cnopodur. Meitos B
KH3HCHHOM  OMKJe  pacteHud. OOpasoBaHue crop B mpomecce Melosa.
I'amerorenes y pacrenumit. OmtomoTBopenne wu pa3BUTHE pPaCTUTENBHBIX
OpraHu3MoB. [[BOIHOE OIIOIOTBOPEHNE y LBETKOBBIX PACTEHHIL. Ob6pazoBanue u
Pa3sBUTHE CEMEHHU.

MeXaHU3MBI peryIAIUi OHTOTEHE3a Y PACTEHH 1 KUBOTHEIX.

HemoncTpanuu

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

Tabmuusr u cxembl: «BeretatusHoe pasMuOXeHHe», «THIBI 6ecloNOro
pasMHOXEHHs», «PasMHOXeHHe XIaMumoMoHambly, «PasMHOKeHHE OBIIIEHBL»,
«PasmHOXeHHE ruapbl», «Meiiosy, «XpoMocoMbDy, «["amerorenes», «Ctpoenue
SIMLIEKIIETKY M criepMaTo3oua», «OCHOBHBIE CTAIUH OHTOreHe3a», «lIpsmoe u
HempsiMoe  pasBuTHe», «Passutme Mailickoro xyka», «PassuThe capaH4dny,
«PasButue marymkw», «J[BoitHoe OIUIOOTBOPEHUE Y IIBETKOBBIX PACTEHUI»,
«CTpoeHHe CeMsIH OIHOJONBHBIX M JBYNOIBHBIX PacTeHH, «Ku3HeHHbIi LIUAKJT
MOpCKOH  KamycTel», («OKu3HeHHBIM 1MKI Mxa», «KH3HEHHbIA LUK
NaroOpOTHUKAY, <OKU3HEHHBIN LUK COCHBDY.

Obopynosanue: cBeTOBOM MEKpoCKoOI, MHUKpOIIpenaparsl SHUEKIETOK |
CIIEPMAaTO30U10B, MOZIeNb « LUK pa3sBuTHs JIArymKm.

JlaGopaTopnas paGoTa «/3y4eHne CTPOCHHUS MONOBBIX KIETOK HA TOTOBEIX
MHKpOIIpenapaTax».

IIpakTuyeckass paGora «BrlsBieHue IIPU3HAKOB CXOJCTBA 3apOJBILIEH
IIO3BOHOYHBIX YKHBOTHBIX).

JlaGopartopuasi paGora «CrpoeHHe oOpraHoB Pa3sMHOXEHUSI  BBICIIMX
pacTEHUN».

Tema 11. I'enernka — Hayka 0 HACJEICTBEHHOCTH H H3MEHYHBOCTH
OPraHu3MoB

Vcropusi CTaHOBNEHHsSI W DPa3sBUTHS TEHETHKH Kak Hayku. PaGoter T
Mennens, I'. ne ®@pusa, T. Moprana. Ponb oTedecTBEHHBIX YY€HBIX B Pa3BUTHH
reneruku. Padorer H. K. Konsuosa, H. Y. Basunosa, A. H. benozepckoro, I'. JI.
Kapneuenxo, 0. A. ®ununuenxo, H. B. Tumodeena-Pecosckoro.

OCHOBHbIE IeHeTHYECKHE MOHATHS ¥ CHUMBOJBL | OMOJIOrHYHbIe XPOMOCOMBEI,
AJIICTIEHBIC TCHBI, abTEPHATHBHBIC MPHU3HAKH, JOMWHAHTHBIA U PEIeCCHBHBIH
TIpU3HaK, FOMO3UI0Ta, TETEPO3UI0Ta, YUCTasl JIHHHUS, THOPU/IBI, PEHOTHII, (heHOTHIL.



OCHOBHBIE ~ METOHBI  IeHETUKH: THOPUIOIOTMYECKHIA, IIUTONIOTUYECKHI,
MOJIEKYISIPHO-T€HETUYECKUIA.

JemoncTpanuu

Hoprpertsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. U,
Basuios, A. H. Benosepckuit, I'. JI. Kapneuenxo, 0. A. ®umumyenxo, H. B.
Tumodees-Pecosckuii.

Tabmuupr u cxemsl: «MeTtoas! rereTHKm, «CXeMbI CKpEILLUBaHUSD.

JlabopaTopuasi  paGora «JIpo3oduna Kak OOBEKT TeHETHYECKHX
HCCIIEJOBAaHUI.

Tema 12. 3akoHOMepHOCTH HACIEACTBEHHOCTH

Momuorubpunnoe ckpernmsanue. IlepBolii  3aKkoH Mennens — 3akoH
eIMHO00pa3us THOPUIOB IEPBOTO MTOKOJIEHHUS. IIpaBuiio nomuHupoBans. Bropoii
3aKOH MeH/ens —~ 3aKOH pacIIelUIeHns MPH3HAKOB. ITuTonoraueckre OCHOBEI
MOHOTHOPHU/IHOTO CKpeInuBanus. [ HII0Te3a YUCTOTHI raMer.

AHaNu3UpyIollee CKpenUBaHue. IIpoMexyTOUHBIH XapakTep Hacie OBaHMUS.
Paciuennenne npu3HakoB npu HEMOTHOM JIOMHUHHPOBaHHUH.

Hurubpunnoe ckperusanue. TpeTuii 3akoH MeHIeNs — 3aKOH HE3aBHCUMOT'O
HAaClIeNOoBaHMs  MpPU3HAKOB.  [luTosorvuyeckwe  OCHOBEI JUTHOPUAHOIO
CKpEeIUBaHUSI.

CuennenHoe HacleoBanue Npu3HakoB. PaGoter T. Moprana. Cuemiensoe
HACJICIOBAHME I'CHOB, HapyIIEHHE CLCIUIEHUS MEXIy TeHaMh. XPOMOCOMHAs
TEOpHsl HACIIEeICTBEHHOCTH.

['enerrika nona. XpoMOCOMHBIH MeXaHH3M OIpeAeNeHus 11osa. AYTOCOMBI U
TIOJIOBBIE XPOMOCOMEL. ['OMorameTHbI# u rereporamerssbii mon. IeHeTHueckas
CTPpYKTypa IOJIOBBIX XpoMOocoM. HacniejoBaHne Npu3HaKkoB, CHEILIEHHBIX C TOJIOM.

I'enotun xak menocTHas cucTeMa. IInefioTponust — MHOXeCTBEHHOE JiecTBUE
reHa. MHOXeCTBeHHBIH —amnenusM. BiamMonelcTBHE HeaUIEIbHEIX T[EHOR.
Kommiementaprocts. Drucras. [Mommepus.

I'eHeTHYecKuii KOHTPONb Pa3BUTHSA DPACTEHMH, >KHBOTHEIX W YeJloBeKa, a
TaKkKe (U3UOIOTHYECKUX IPOLECCOB, NOBEJECHUS ¥ KOTHHTHBHBIX QyHKIHIA.,
['eneTnyeckre MexaHu3Mbl CUMOHOTeHe3a, MEXaHU3MBI B3AHMOIEHCTRHIS «XO35UH
— MapasuT» U «XO35MH — MHKpoOWMOM». ['eHeTHYecKHe acIeKTEI KOHTPOJII M
HSMEHEHHS HACTEACTBEHHON HH(OPMALMK B OKOJICHHSX KIETOK M OPTaHH3MOB.

JemoHcTpanuu

Ioprpertsr: I'. Mennens, T. Mopras.

Tabmuupr u cxembr: «IlepBbiit 1 BTOPOif 3aKOHEI Mennens», « Tperuii 3akon
Menznens», «Anamusupyromee ckpemusanue», «Hermontoe JOMUHUPOBAHHE),
«CLerieHHOe HACNeNIOBAHUE TPH3HAKOB y nposobunsy, «[eHeTnka monay,



«Kapuotun 4yenosexay, «Kapuotun  aposodumnsny, «Kapuotun  numpy,
«MHOXeCTBEHHBIN ajlIeIn3M, «B3aumoeiicTBrE reHOBY.

OGopynoBanue: wmonens s AE€MOHCTPallid  3aKOHOB €JHHOOOpa3us
THOPUIOB MEPBOTO IIOKOJEHHS H pACILEIUIEeHUs NPHU3HAKOB, MOJENhL IS
ACMOHCTpalliil 3aKOHA HE3aBHCHMOTO HACNIENOBAHWUS MPHU3HAKOB, MOMETH IUIS
ACMOHCTpAllMH CLEIICHHOIO HAC/Ie0BaHusi IPU3HAKOB, CBETOBOH MUKPOCKOLL,
MHKporpenapar: «J[pozodunax.

IIpakTuyeckass paGora «3yuennue Pe3yJNbTaTOB  MOHOTHOPUIHOIO
CKPEIIMBAHUS Y APO30DUIBL».

IIpakTuyeckas  paGora  «3yyenwue pe3yJIbTaToB  JUTHOPUIHOIO
CKpEeIIMBaHKs Y APO30(HIBI».

Tema 13. 3akoHOMEpPHOCTH H3MEHYHBOCTH

BanmozeiictBue reHoTHIA W Cpemsl IpH dopmupoBanyn eroTuma.
M3MeHurBOCTh NMpH3HaKoB. KayecTBEHHBIE W KOMMYECTBEHHBIE NpH3HaKU. Bujsr
HU3MEHYMBOCTH: HEHACIIEICTBEeHHAs ¥ HACJIEACTBEHHAS.

Monudukanuonsas u3MeHUHBOCTE. Pojb cpensl B (OPMHPOBAHUH
MOIH(UKauMOHHON M3MeH4nBocTH. Hopma peakiuu npu3Haka. Bapuaiuonnsif
pal W BapuanuoHHas kpusas (B. Horamncen). CgroiicTsa MOJU(GUKALUOHHON
U3MEHYHUBOCTH.

I'eHoTHIIYECKas M3MEHUHBOCTE. CBOIMCTBA FeHOTHIINYECKOH H3MEHUMBOCTIL
Bubl reHOTUITYIECKOH H3MEHYUBOCTH: KOMOMHATHBHAS, MyTalMOHHas.

KoMOunaTuBHas wu3MeHunBOCTh. Meiio3 W IOJIOBOI IIpOIlECC — OCHOBa
KOMOHHATHBHOH H3MEHYUBOCTH. POJTh KOMOMHATHBHON H3MCHYHBOCTH B CO3/IaHUH
F€HETUYECKOT0 pa3sHoOOpasus B Mpejienax OQHOrO BH/IA.

MyTanuosHas W3MEHYMBOCTH. BuIs MyTallli: TeHHBIE, XPOMOCOMHEIE,
reHomHble.  CIOHTaHHbIE M  WHIAYLMPOBAHHBIE  MyTAL(HH. SnepHsle  u
LuTOmIasMaTieckine MyTamud. CoMaTuyeckue M IIOJNOBBIE MyTaluH. IIpuumubn
BOSHMKHOBCHHS ~MyTaluMH. MyTareHsl M HX BIMSHME Ha OpraHM3MbL
3aKOHOMEPHOCTH MyTAalMOHHOTO IIPOIECCA. 3aKOH TOMOJOTHYECKUX pSZIOB B
HacnencTBeHHOH u3MenunBocTd (H.M. Basuios). BuesnepHas n3meHuMBOCTH 1
HACJIeJICTBEHHOCTb.

Onuzernemuxa U SNUEHOMUKA, PONb  SNUSCHEMUYECKUX paxmopos ¢
HACNIEO0BAHUU U USMEHYUBOCNU (DEHOMUNUYECKUX NPU3HAKOB Y OP2aAHUZMOS.

JeMoHcTpanuu

[oprpetsr: I'. ne ®pus, B. Uoranucen, H. Y. Bapuios.

Tabmuusr u  cxemsr: «Busl U3MEHYMBOCTHY, «Monudukammonsas
HU3MEHYUBOCTHY, «KombunatuBHas HW3MEHYUBOCTEY, «Metiozy,
«OmonoTBopenuey, «I eHeTnyeckre 3a60716BaHUS uenoBexay, «Buasl MyTtarmiiy.



OGopynosanue: sxuBble U repGapHble SK3EMILISIPbI KOMHATHBIX DPacTEHHUH,
PUCYHKH ((hOTOrpadun) JKUBOTHBIX C PA3TUYHBIMY BAIAMA HU3MEHYUBOCTH.

JlaGopaTopuas pabora «HMccnenosanue 3aKOHOMEpPHOCTEM
MOIM(MUKALMOHHON HM3MEHYHUBOCTH. Iloctpoenne Bapumanmonsoro psma wu
BAPUALMOHHOM KPHUBOI.

IIpakTuyeckass paGora «Myrauuu Yy Opo3odunsl (Ha TrOTOBBIX
MUKpOIIpenapaTax )».

Tema 14. I'eneruxa yesoBexa

Kaprotun venosexa. MexmyHapozuas porpaMma HCCIeNOBaHUs I'eHOMa
denoBeKa.  MeTonbl  W3YYEHHS TEHETHKH  YeloBeKa: IeHeallOTUYeCKui,
OJIM3HELIOBBIH, IUTOT€HETUYECKHIA, MOIyJIALIUOHHO-CTAaTUCTHYECK UM,
MOJIEKYJIIPHO-T€HETHYECKUIA. CoBpemenHoe ompeneneHue I€HOTHIIA:
TMOTHOr€HOMHO®C CeKBCHMPOBaHHUE, T€HOTUIIMPOBAHKE, B TOM YHCIE ¢ TOMOIIBIO
[1[1P-ananuza. HaciencTBenHbIe 3a60MeBaHMS YeI0BEKA. I'enHBIe U XpoMOCOMHEBIE
Oonesnn denoBexa. BomesHH ¢ HacIeICTBEHHON IIPEIPacIOIOKEHHOCTBIO.
3HaYeHue MeJUIUHCKON MeHETHKH B [IPEIOTBPAINEHHUH U JICYEHUH I'€HETHYECKUX
3a0oneBaHuil 4YenoBeka. MenuKo-reHeTHIECKOe KOHCyNnbTHpOBaHue. CTBOJIOBEIE
knetky. TloHsTre «remeTnyeckoro rpysay. DTHUecKHe aceKThI HCCIIEZIOBAHMI B
0071aCTH peIaKTHPOBAHHMS TEHOMA U CTBOJIOBBIX KIIETOK.

I'eneTnyeckue (GakTopsl MOBBILEHHOM YyBCTBUTEILHOCTH 4YelIOBEKa K
(DH3HYECKOMY U XHMUYECKOMY 3arpsi3HEHHIO OKpyJXarotel cpensl. ['eneTuueckast
IIPEapacIIOIO’KEHHOCTEh YeJIOBEeKa K IIaTONIOTHAM.

JemoHcTpanun

Tabmuuer u cxemsr: «Kapuorun 4enoBeKa», «MeTobl U3YYEHUS IeHETHKU
denoBekay, «I'eHeTHyeckue 3a00IeBaHNS YETOBEKAY.

IlpakTuueckas paGora «Cocrapnenne u aHamms POJIOCIIOBHOI.

Tema 15. Cenexuus oprannzmos

JloMecTuKanus M celekums. 3apoKICHHE CeNeKuHH § JOMECTHKAITHH.
Yuenne H. W. Basumnosa o IleHTpax NpOUCXOXKIEHUS U MHOroo0pasus
KYJIBTYPHBIX pacTenuil. Poib cenexumu B cosganum copros PacTeHHH U MOPOJ
KUBOTHBIX.  CopT, mopoma, mTaMM. 38KOH TOMOJIOTHYECKIX psioB B
HacleACTBEHHONM u3MeH4ymBoctH H. U BaBunosa, ero s3mHauenmme s
CENIEKIIMOHHOM paboTHL.

Meronsl cenekuuoHHON pPaGoTHL. HckyccTBeHHBIH 0TGOP: MaccoBbli u
UHIVUBUAYaTbHBIH. DTarlibl KOMOMHALMOHHOM CEEeKIIUH. UcneiTanue
pOM3BOAUTENEH 1O mOTOMCTBY. OT6OP MO TEHOTHIy C TOMOIBIO OLIEHKH
(eHoTHIIa TOTOMCTBA 1 OTGOP TI0 FEHOTHITY ¢ TOMOIIBIO AHATH3A JHK.

WckyccTBeHHBIH — MyTaremes  kak METOJl  CeJNIEKUHOHHOM  paboTsl.
PamannoHHsil U XuMIIecKuii MyTareHes Kaxk HCTOYHMK MyTalluil y KyJIbTYPHBIX



¢opM opranmszmoB. Hcnone3oBaHHe TeHOMHOrO pPEeaKTHUPOBAHUS W METOJOB
pexombunanTHeIX JIHK u1st mosmy4eHus HeXogHoro MaTepuaa JUisl CeeKIIHH.

[Tonyuenue TTOJIUILIIOUIOB. BryTpuBHoBas rudpuausanus.
BIM3KOPOACTBEHHOE  CKpelWBaHWe, WM  HHODHIUHT. Heponcrennoe
CKpellMBaHue, Wik ayTOpuauHr. I'ereposuc m ero npuumssl. Hcnompsosanue
rereposuca B cenekuuu. Otnanéunas rubpunusamus. IIpeomornenue Gecmmomus
MEXBHIOBBIX THOPHUIOB. JIOCTHIKEHUS CeIEKIIMU PACTEHHH U KUBOTHBIX. « 3eiénas
PeBOoNIOYUAY.

CoxpaHeHue u u3y4yeHHe TeHETHUYECKHX PECYPCOB KyNbTYPHBIX PACTEHMH H
MX  MKHX ~ pOJMYeH Ui CO3JaHMs  HOBEIX COPTOB W  THOPHIOB
CENbCKOXO3SUCTBEHHBIX  KYIbTYp. FH3yuenue, coxpawenue u ynpaenenue
CEHEMUUECKUMU PeCYypPCamu CeNbCKOXO03ANUCNBEHHBIX U NPOMBICIOBbIX HCUBOMHBIX
6 YeNAX YIYHUIEHUS CYUECMBYIOUUX U CO30AHUL HOBLIX NOPOO, IUHULL U KDOCCO8, 8
MOM HUCNE C NPUMEHEHUeM COBPEMEHHbIX MemOo008 HAYUMBIX UCCIedo8aHUll,
nepedoesix udell U NepCReKmuUEHbIX MexXHON02UIL

Jdemoncrpanun

Hoptpetsr: H. W. Basunos, U. B. Muuypun, I'. JI. Kapneuenko, IT. IT.
Jlykesinenko, b. JI. Acraypos, H. Bopnoyr, JI. K. Bensies.

Tabmuier 1 cxemsl: «LIeHTPBI IPOUCXOXK/IEHUS ¥ MHOr00Gpasust KyJIbTYPHBIX
pacTenui, «3akoH rOMOJIOTMYECKHX PSJIOB B HACIENCTBEHHOH H3MEHYHBOCTHY,
«Merozsl cenexuumy, «OTnanénnas rubpuIU3ammsy, «MyTrarenesy.

JlaGopaTopnas paGora «/3yueHne copTOB KYJIbTYPHBIX PACTEHUN U ITOPOJ
JTOMAILHUX XKUBOTHBIX.

JlaGopaTopHnas paGora «/3y4eHne METOIOB CeleKIHH pacTeHH».

IIpakTuyeckas pa6ora «[IpusBKBKa pacTeHuiIy.

Jxekypensi «OCHOBHBIE METOBI M IOCTHIKEHHS CeJeKIUH pacTeHuit u
YKABOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIIHIO, IUIEMEHHYIO bepmy,
COPTOMCIILITATENIbHBIA  y4aCTOK, B TEIUIMYHOE XO3SHCTBO, B 1a00PaTOPHIO
arpOyHMBEPCUTETA MIIM HAYYHOTO LIEHTPA)».

Tema 16. BHOTeXHO/IOTHSI H CMHTeTHYeCKAS! GHOIOTHS

OO6BeKTBI, HCHIONB3yeMble B OHOTEXHONOIHMH, — KIETOYHbIE U TKAHEBHIE
KYJbTYPBHI, MHKPOOPI'aHU3MEI, UX  XapaKTepPHCTHKA. Tpaguumonnas
GuoTexHomorus:  xiueGoredeHue, IONYYCHHE KHCIOMOJOYHBIX IPOJIyKTOB,
BUHOZIeNME. Mukpobronorndeckuit cunres. OOGBEKTH MHKPOGHOIOTHYECKUX
TexHonorui. [IponssoacTBo Genka, aAMUHOKHMCIOT ¥ BATAMUHOB.

Cosnanue TeXHONOTUH U MHCTPYMEHTOB IeIeHAPABICHHOTO H3MEHCHHS U
KOHCTPYHPOBAHHSI TEHOMOB C LIENBIO ITOJIyYeHHsI OPraHM3MOB U MX KOMIIOHEHTOB,

COMePXKAIIMX He BCTPEYAIONIHECs B IPHPOJIE OHOCHHTETHYECKHE Iy TH.



Krnerounas wrmxeneprs. MeToznsl KynbTypsl KIETOK W TKaHeil pacTeHud u
KuBOTHBIX. Kpuobanku. Comarudeckas rudpuamn3alds W COMATHYECKUid
sMOpuorenes. Mcnonb3oBaHue TamjioufioB B CeJEKIHH pacrenuii. [lonyuenue
MOHOKNOHANbHBIX anmumen. Hcnonb308anue MOHOKIOHANLHBIX U NOAUKIOHATHBIX
anmumen 6 meOuyure. VICKycCTBEHHOE OIMIIONOTBOpEHHUeE. Pexoncrpykims
AMIEKIETOK U KIOHMPOBAHME JXHBOTHBIX. MeETO/ TpaHCILIAHTALMH A1ep KIETOK.
Texnonozuu  0300poeénenus, KYIoMUBUPOBAHUA U MUKDOKIOHANLHOZ0
PA3MHOICEHUSL CENIbCKOXO3AUCNBEHHBIX KYNbMYP.

XpoMOCOMHasl W TeHHas HMHKEHEepHs. VICKyCcCTBEHHBIN CHHTE3 TeHa u
KoHCTpyupoBanue pekoMbunantusix [IHK. Cozdanue mpanczennvix opeanuzmos.
JlocTikeHMss M NEPCIeKTHBBI  XPOMOCOMHONW W IeHHOM WH)KEHEpHUH.
DKOJIOrMYeCKUe U dTHYECKHE MTPO6IIeMbI FeHHOM HH)KEHEPUH.

MenuuuHckre 6HOoTEeXHOMOrHH. [10CTreHOMHAS nudposas MenuuHa. [TL[P-
JuarHocTuka. MeTaboNoMHBIH aHalW3, IeHOLEHTPUUECKUIl AHAJIU3 IpoTeoMa
HeNOBEKa [JIs1 OLICHKH COCTOSIHHS €ro 3J0pOBBS. VCIIONB30BaHHE CTBOJIOBBIX
knerok. TaprerHas Tepamus paka. 3D-GuomHIKeHepHS s pa3paboTku
(pyHIaMEHTaNBHBIX OCHOB MEIMILMHCKAX TEXHOJOTHH, CO3MAHHS KOMIUIEKCHBIX
TKaHEH COYETAHWEM TEeXHOJOTHH TPEXMEPHOro GHONPHHTHUHIrA U ckaddonaunra
JUL peIlieHUs 3a/1a4 NIEPCOHATU3UPOBAHHON MEUITAHEL.

Cosnanye BEKTOPHBIX BakLUMH C LENBI0 0OecrnedeHus KOMOWHUPOBAHHOM
3amuTel 0T BO3Oyautenedt OPBU, ycraHoBieHue MOJIEKYJIIPHBIX MEXaHH3MOB

dyuximonuposanus PHK-conepxaimx BUPYCOB, BBI3BIBAIOIIUX 0COG0 ONACHEIE
3a00JI€BaHUS YEIOBEKA W )KUBOTHEIX.

JdemoncTpanun

Tabmuipr i cxemsl: «VICONB30BaHHE MHUKPOOPTaHU3MOB B IIPOMBILLIEHHOM
MPOM3BOJCTBEY, «KiteTouHas nuxeHepus», «I eHHAs MHKEHEPUSD.

JlaGopaTopnas paGora «/3ydenue 06beKTOB GUOTEXHOIOTHIY.

IlpakTHyeckas padora «IlonydeHre MONTOYHOKHCIIBIX IIPOYKTOBY.

IKeKkypensi  «BHOTEXHONOTHSI — BaHeHIIas IPOM3BOJMTENbHAS CHIA
COBPEMEHHOCTH (Ha OHOTEXHOIOTUYECKOE IIPOU3BOICTRO)Y.

11 KIIACC

Tema 1. 3apoxknenue ¥ pasBHTHE 3BOIOMHOHHBIX npejacTaBjJIeHHd B
OnoJiorun

OBomoimonnas Teopus Y. Jlapsuma. IIpeAmoCHITKM BO3HWKHOBEHHS
AapBUHM3MA. JKu3HbE U HaydHas fesTenbHocTs Y. JlapBuHa.

ABrKymipe cuiibl 9BOMOLMH BUO0B 110 Y. JlapBuHy (BBICOKasi MHTEHCHBHOCTD
PasMHOXXCHHA ~ OpPraHW3MOB, HACNENCTBCHHas M3MEHYMBOCTH, 0Ooprba 3a
CYIIECTBOBAHKE, ECTECTBEHHBIN U HCKYCCTBEHHBIH 0TOOD).



Odopminenne cunrernyeckoii Teopuu spomonuu  (CTD). He#trpanbuas
Teopus oBomoiuH. CoBpeMeHHas JBONIOLMOHHAS OWOJOTHS. SHAuCHHEe
IBOJIIOLIMOHHON T€OPHH B (POPMUPOBAHUM ECTECTBEHHO-HAYYHOH KapTHHBI MUpA.

JAemoncTpanuu

Hoptpetsr: Apucrorens, K. Jlunneii, XK. b. Jlamapk, D. XK. Cenr-Unep, XK.
Krosee, Y. [lapsun, C. C. Yersepukos, . U. llImansraysen, J[x. Xonueis, . K.
benses.

Tabmausr u cxembl: «Cucrema xuBoii mpupomsl (mo K. JIunuero)»,
«JlectHuua xuBbIX cymects (mo Jlamapky)», «MexaHH3M (hopMUpPOBAHHUSI
MpUCIIOCOONeHNH y pacTeHuit u sxuBoTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyTa mytemectus 1. [lapsunay, «Haxonxu Y. apsunay, «@opmel 60pbOs1
3a cymectBoBaHuey», «llopoxsr romy6ei», «MHOroobpasue KymbTypHBIX (GOpM
KaIrycThD», «I10pobl JOMAIIHKUX )KHBOTHBIXY, «CxeMa 06pa3oBaHHs HOBBIX BHIOB
(mo Y. [lapsuny)», «CxemMa COOTHOLIEHHS MBMIXKYIIUX CHII 3BOJIIOIIANY,
«OCHOBHBIE MOJIOKEHUS] CHHTETUYECKON TEOPUH IBOJTFOLIAI.

Tema 2. MHKPO3BOJIIOUHS H €€ Pe3yJIbTaThI

Ilomynsiuust Kak sjeMeHTapHas efuHula sBosonuy. CoBpeMeHHBIE METOIbI
OLEHKH TIEeHETHYECKOro pa3HoOOpasus M CIPYKTyphl MHOMyJsiuid. V3MeHeHue
reHO(OH/IA IOMYyIAIMH KaKk 3JEMEHTAPHOE SBOJIONHOHHOE SBICHHE. 3aKOH
reHeTudeckoro pasHosecus JDx. Xapau, B. BaiinGepra.

OneMeHTapHble (aKTOPbl (ABMKYIIME CHIBI) SBOMONMH. MyTalHOHHBIN
mponecc. KomOunaTuBHas wu3MeHunBOCTB. JIpeiid reHoB — ciywaiimbie
HEHATIPABJICHHbIE M3MEHEHUs YacToT alened B  IOMyiuusx. ekt
ocHoBatelsl. Jghgekm Gymoinounozo zopnviuka. CHUNCEHUE 2eHemuuecko20
pasHoobpazus: npuuunsl u cnedcmeus. Ilposenenue spgexma Opeiigpa zeroe &
bonvuiux U Manvix nonynayusx.  Murpamun.  Mzossius ITOILYJISILIUIA:
reorpaduyeckas (IIpOCTpaHCTBEHHA), GHOIOrnYecKas (PenpoayKTHBHA).

EcrectBenHblii 0T60p — HampaBmsmommit (akrop sBomronuH. DopMbI
€CTECTBEHHOTO0 ~ 0TOOpa:  NBIKYIMM, CTAOWIM3MDYIOMIUH, pa3phIBAIOLIHIL
(mu3pyntuBHBIH). [TonoBoit oTGop. Bo3HMKHOBEHHE M 3BOIONHMS COLMAILHOIO
TIOBEJICHUSI JKUBOTHBIX.

1IpuCcrocoOIeHHOCTE  OpPraHM3MOB  KdK  PE3yNbTaT  MHKPOSBOJIOLHN.
BosnukHOBeHHe — mpucnocoGnenuit  y  opraHm3moB.  ApoMopdo3sl
unuoaganTanuy. IIpumMeps! IpUCIocobIeHuii Yy opranu3MoB: MOp(hOIOrHIeCcKHe,
(usmonoruueckue,  OHOXHMHYECKHME,  IIOBefleHUYeCKHe.  OTHOCHTEIPHOCTD
IPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kputepun u cTpykTypa. BumooGpasoBaHue Kak pe3ymbTaT
MUKpPO3BOMOLMH. M3omsmus — ximodeBoit daxrop BUO0OOpasoBanus. Ilytu u
CIIOCOOBI BU000pa30BaHUS: aJlIONIaTPUIECKOE (reorpaduueckoe),



CHMIIATPHYECKOE  (3KOJIOTHYECKOE),  «MTHOBEHHOE (monumnonu3anus,
rubpuausanms). JTUTeNbHOCTD SBOIOIHORHEIX TIPOLIECCOB.

MexaHusmBl hOpMHUPOBaHHUS GHOTOrHIECKOro pa3zHoobpasus.

Pone  sBomoumonnoit Guonormu s pa3paboTke HAy4YHBIX METOIOB
COXpaHeHHst 0Hopa3Ho0bpasus. MuKposBomoys 1 KODBOJIIOLHSI IAPA3UTOB U HX

X035€B. Mexanu3Mbl (popMUpOBaHus YCTOMYMBOCTH K aHTHOHMOTHKAM U CIIOCOGEL
0OpBOEI ¢ HE.

JemoncTpauuu

Iloptpetsr: C. C. Yersepuxos, 2. Maiip.

Tabnumsl u cxemsr: «MyTanmonnas U3MEHYUBOCTEY», «[lomynsuuonnas
CTPyKTypa Buna», «Cxema nposiBIeHHs 3aKOHA Xapan—Baiin6epray, «IBmxymime
CHUIIBI 3BOJIFOLIMMY, «DKOJIOTHYECKas HU30JAAs TIONYJISIUY CEeBAHCKOM (bopemnny,
«l'eorpaduyeckas M3ONANMS  JIUCTBEHHHUIEI CHOMPCKOH ¥  JIHCTBEHHMIIBI
naypckony, «IlomyisiuoHHbIe BOJIHBI YHCIICHHOCTH XHMIIHUKOB U XepTBy», «Cxema
JICHCTBHUSL €CTECTBEHHOIO 0TOOpay, «DopMBI  OOprOEI 32 CYILIECTBOBAHHE,
«MHycTpuanbHe MenaHu3My, «KHBbIe UCKomaeMblen, «llokpoBuTenscTBennas
OKpacka KUBOTHBIX, «[Ipexympexparomiast OKpacka YKUBOTHBIX),
«PU3HONOTHYECKIEe  afanTarumy, «IIpHCTIOCOOIEHHOCTE  OpraHmsMOB 1 ed
OTHOCHTENIbHOCTBY, «Kpurepuu sumay, «Buasl-nBoiiaukm, «CtpykTypa Buma B
npupone», «Crocobsl BHI00GpasoBaHmsy, «I'eorpacuueckoe BumooGpaszoBanue
TPEX BHUIOB JaHABIIIEH», «DKOJOTHYECKOE BUJI000pa30BaHNe BHIOB CHHHIY,
«ITomunnonnsr pacrenwuiiy, «KartyctHo-peneunsrit ru6pumny.

O6opynosanue: repbapuu PacCTeHHH, KOJUIEKLIMH HACEKOMBIX, 4yqesia MTHIl U
3BEpedl C IIpUMEpaMH pPa3IHYHBIX PUCTIOCOONIEeH I, Yydena OTHI U 3Bepei
Pa3sHBIX  BHJIOB, TepOapUM pACTEHUH OJIH3KHUX BUJIOB, 00pa3zoBaBIIUXCS
Pa3IUYHBEIMU CIIOCOOaMH.

Jlabopatopuasi pa6ora «BbisBleHNE H3MEHYHBOCTH y ocobeit oxgHOro
BUIAY.

Jlaboparopnasi  paGora  «IIpucrocobieHus OpPraHu3MOB H  HX
OTHOCHTEIIbHAS 11eJIeCO00Pa3HOCTEY.

Jlabopatopuasi paGora «Cpasuenue BU/IOB 110  MOP(]OIOTHIECKOMY
KPUTEPHUIOY.

Tema 3. Makpossomonus u eé pe3yJbTaThl

Meroner  usydenus MaKkposBomonuy. IlajeoHToNOrMYECKHE  MeTOIBI
usydenus opomonud. Ilepexomuele ¢opmer u dunorenernueckue  psipl
OpPraHU3MOB.

broreorpaduueckne meromsr usyuenus ssomonuy. CpaBHeHue (uopsl u
(ayHbl MaTepHKOB M OCTPOBOB. broreorpaduueckne o6mactu 3emim. Buei-
SHAEMHUKH U PEIIUKTEL



OMOpPHUONOTUYECKHe U CPaBHUTENBHO-MOP(HOIOIHIECKHE METO/IBI V3y4YeHUs
SBOJIIOLMH. [eHETHYecKHe MeXaHW3MbI JBOJIOLHUM OHTOTeHe3a M IIOSBICHHUS
SBOIOLMOHHBIX ~ HOBINECTB.  ['OMONOTWYHBIE M  aHAIOTMYHBIE  OpPraHbL
PynuvenTapHele  oprambl M aTaBu3MbL.  MONeKyJISpHO-TeHETHYECKHe,
OMOXMMMYECKME M MaTeMaTHyeckue  MeTOABl  H3yd4eHHs  SBOJIOLHM.
['omonornuneie renbl. CoBpeMeHHble METOMB! MOCTPOEHHS (prIoreHeTHYECKUX
JCPEBBEB.

XpOMOCOMHEIE MyTaIlWK ¥ SBOJIIOLUS TeHOMOB.

Ob6ume 3aKoHOMEpHOCTH (TIpaBUiIa) 3BOMOUMHA. [Ipunyun cmens @dynryul.

Heobpatumocts sBomtounu. AnantusHas paiuanus. HepaBHOMEPHOCTb TEMIIOB
3BOJIFOLIUH.

JeMoHCTpanun

[Toptpetsr: K. M. Bap, A. O. Kosanesckuii, ©. Miomnep, D. I'ekkers.

Tabmvier u cxemel: «DUITOreHETHYECKUH DS JTOIIAIIY, «ApXEONTEPUKCH,
«3Bepo3yOrie  smeper»,  «Crerouedansyy,  «Punmodutely, «CeMeHHbIE
ManopoTHUKWY, «buoreorpadudeckrne 30HbI 3emin», «Jlpeiid KOHTHHEHTOBY,
«Penuktey, «HavaneHele cragud SMOPHOHATBEHOTO pPA3BHTHS IO3BOHOYHBIX
KMBOTHBIX», ~«I'OMONIOTHYHbIE M AaHAIOTHYHbIE OpraHb, «PyIUMEHTEHIy,
«ATaBU3MBbD», «XPOMOCOMHBIE HAGOpHI YeJIOBEKA U INMMIAH3e», «[ IaBHbIE
HaIpaBJICHUsI SBOTIOLUIY, «OOIIHe 3aKOHOMEPHOCTH 3BOJIFOLUNY.

OGopynoBanue: KOJUIEKUUH, TepGapuy, MYJSDKM HCKOMAEMBIX OCTATKOB
OpraHu3MOB, MYJISDKM FOMOJIOTHYHBIX, aHAJIOTHYHEIX, PYIUMEHTAPHLIX OPraHOB U
aTaBU3MOB, KOJJIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaeHne u pasBUTHE KU3HH HA Jemite

Hayunple TrunoTessl NPOHCXOXIEHHs >KH3HM Ha 3emie. AGHoreHes u
nancnepMus. JIoHayqHbIe NPEACTABIEHUS O 3apOXKICHHH XXH3HU (KPEalHOHU3M).
['uroresa MOCTOAHHOTO CaMO3aPOXKICHNUS JKU3HU U €€ OLPOBEP)KEHHe ombITaMu O.
Penn, JI. Cniasnannany, JL. Iactepa. ITporcxoxaenue U3HY U aCTPOOGUOIOTHSL.

OcHoBHEBIE STansl HEOpraHUuYecKon 5BOJTIOIUY. ITnanerapHas
(reonoruyeckas) SBONIOLUS. XHUMHYECKAs OJBONIOLHSA. AGHOreHHBIN CHHTE3
OpraHWveCcKuX BEWIECTB U3 HeopraHwveckux. Omeir C. Mumiepa u I'. Opu.
OOpasoBanue monuMepoB u3 MoHOMepoB. KoamepparHas rumoresa A. U.
Omnapuna, runoresa nepsudHoro 6ynsona J[x. Xonneitna, reHeTnyeckas THIOTe3a
I. Mé&mepa. Pubosumel (T. Yex) u rumoresa «vmpa PHK» V. I'unbepra.
®opmMupoBaHne MEMOPAH U BO3HUKHOBEHHE TIPOTOKIIETKH.

HMcropust 3emin M Mertonpl e wu3ydeHMs. VIckomaembie OpPraHUYECKUe
ocratku. I'eoxponomorus u e€ wmeronpl. OTHOCHTENbHAS H  abCOMIOTHAS
TeOXpOHONOTHs. [ e0XpoHOOriyecKast mKasa: 30HEL, 3pbl, IEPHOII, SIIOXH.



HavanbHble sTambl opraHuuyeckodl sBomolmH. IIOSBIEHHE W 3BOIOLHS
MEePBbIX KIETOK. DBOMOLKS MeTabonm3Ma. BO3HUKHOBEHHE MEPBBIX SKOCHUCTEM.
CoBpemeHHble MUKPOOHBIE OHOTIIEHKH KaK aHAJIOT MEPBBIX Ha 3eMile COOBIIECTB.
Crpomaronutsl. ITpokaproTs 1 5yKaprOTEL.

[Iporcxoxnenne sykaprot (cuMOHOreHes). DBOMOLHOHHOE IPOUCXOKIEHHE
BUpYyCOB. [IpoucxoxieHne MHOTOKIETOYHBIX OPraHM3MOB. BO3HHKHOBEHHE
OCHOBHBIX I'DYIIII MHOI'OKJIETOYHBIX OPraHU3MOB.

OcHoBHbIE 3Tanbl 3BOJIOLMH BHICIIMX pacTeHHi. OCHOBHBIE apoMop(O3bI
pacrenuii. Beixox pacrenmii Ha cymry. IlosiBieHwe CHOOpPOBBIX pacTeHHH u
3aBoeBaHMe uMH cymnd. CeMeHHBle pacTeHusl. IIpOMCXOXIEHHE LBETKOBBIX
pacTEeHUH.

OcHoBHBIE STalbl BOMOLMH KUBOTHOrO MHpa. OCHOBHBIE apoMOp(O3EI
KUBOTHBIX. BeHzckas (ayna. KemOpuiickuii B3pbIB — TOSIBIEHHE COBPEMEHHBIX
TunoB. IlepBbie XOpaOBbIe KHBOTHBIE. JKH3HE B BO/e. DBOJIOIHS TO3BOHOYHBIX.
IIpoucxoxnenne ambubuii u pentwimii. IIpoHCXOKIeHUE MIEKOMUTAIOMMX U
nrud.  [lpuriun  kmodesoro apomopdosza. OcBoeHHe 6GeCO3BOHOYHBIME U
TI03BOHOYHBIMM KHBOTHBIMU CYIIIH.

Paseutie sxu3Hu Ha 3emie IO dpaM M IepuogaM: apxeif, IpoOTepo3oi,
najneo3od, Me3030#, KaiHO30H. OOmas xapakrepucTHka KIMAMATa W
FeOJIOTHYECKUX nponeccoB. IlosBieHre M paclBET XapaKTEPHBIX OPraHU3MOB.
Yrieobpa3oBaHue: ero yc/loBys U BIMSHUE Ha Fa30BBIHA COCTAB aTMOC(hepsL.

MaccoBble BHIMMpPaHHs! — IKOJIOTHYECKHE KPU3KCH MPOULIOro. IIpHYuHbl U
CIIC/ICTBUSL MAaCCOBBIX BbIMHUpaHHW. COBpEMEHHBIH 3KOJIOTHYECKHUI KPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenus 6uopasHoobpasus Ha 3emite.

CoBpemeHHasi cHCTeMa OPraHMYECKOro Mupa. [IpHHIMIBI KIacCHHKALHY
opranu3MoB. OCHOBHBIE CHCTEMATHYECKUE IPYIIIIEI OPraHU3MOB.

JdeMoncTpanuu

Ioptpetsr: @. Penu, JI. Cnamnanuany, JI. [Macrep, U. 1. Meunuxos, A. U.
Ormapus, Jx. Xonneitn, I'. Mémrep, C. Munep, I. FOpm.

Tabmune! u cxemsl: «Cxema ompita ®@. Penuy, «Cxema omnsrra JI. ITacTepa o
H3Y4IEHUIO CamMo3apoXaeHus ku3Hu», «Cxema ombita C. Muepa, I'. IOpm»,
«JTalbl  HEOPTraHWYECKOH — 3BOMIOLKNY,  «[ €OXPOHOJIOTMYECKas  IIKANa,
«HavaJbHBIe 3Tallbl OPraHM¥ecKoil 3Bomonumy, «Cxema 06pa3oBaHuS 3YKapuoT
nytéM cumbuorenesa», «Cucrema XHBOH Hpupoasy, «CTpoeHue BUpYyCay,
«ApoMOpo3bl  pacTeHui», «PUHHOGHTH, «OIHOKIETOYHBIE BOJOPOCINY,
«MHoOroksIeTouHbIe  Bopopociany, «Mxwu», «l[lanopotaukuy, «[onoceMeHHbIe
pactenus», «OpraHbl IBETKOBBIX pAacTeHHI», «CxeMa pPasBHUTHS IKHBOTHOTO
MHpay», «ApoMop(o3bl KUBOTHBIXY, «IIpocreiimmey, «KHIIEYHOIONOCTHEIEY,
«IInockue YEPBUY, «YneHucTOHOTHEY, «PBIOEI, «3eMHOBOHEIEY,



«I1pecmpikatomupecs», «[IThIb, «Muexonuraromue», «Pa3BUTHE XH3HH B
apXeHCKOM dpe, «PasBUTHE XKU3HU B IPOTEPO3OHCKOI dpe», «Pa3BuTHe XU3HU B
Naie030UCKON 3pen, «Pa3BuTHe XU3HKU B Me3030HCKO 3pe», «Pa3BuTHe XHU3HU B
KaifHO30MCcKoM 3pey», «CoBpeMeHHas crcTeMa OpPTraHUuYeCKOro MUPay.

ObopynoBanue: repbapuu  pacrenmit Pa3IMYHBIX OTHENIOB, KOJUICKIUH
HACCKOMBIX, BIIKHBIC NPENAPATHI JKUBOTHBIX, PAKOBUHBI MOJIIIOCKOB, KOJICKIIHH
UITIOKOXHX, CKCJEThl IO3BOHOYHBIX JKHBOTHBIX, Yydelda MTHI H 3Bepei,
KOJUICKIIMH OKaMEHENOCTEH, IONEe3HBIX MCKONAEMBIX, MYJISKH OpPraHUYeCKuX
OCTaTKOB OPTaHU3MOB.

Bupryanenas  naGoparopmas  paGora «MonemupoBarue  OmBITORB
Munepa—tOpu 1o usyuenuio aGuoreHHoro cuaTE3a OpraHUYEeCKUX COCTUHEHUH B
NIEPBUYHON aTMOchepey.

JlaGopatopnasi paGora «/3y4eHHe W OMMCAHHE HCKOMACMBIX OCTaTKOB
JIPEBHUX OPraHU3MOBY.

Ilpakruueckas paGora «M3ydeHne ocobeHHOCTE! CTPOEHHS paCTEeHHH
PasHBIX OTIEIOBY.

IlpaxkTuyeckas paGora «3ydyenne ocobeHHOCTElH CTPOEHHUS [MO3BOHOYHBIX
YKHBOTHBIX.

Tema 5. Ilpoucxoxkaenne yeaoBexa — aHTponoreHes

Paznenel v 3a/1a4u antpononoruu. MeTos! AHTPOIIOJIOTHH.

CraHOBNIeHHE Npe/CTaBNeHUH O NPOMCXONKICHHH YeIOBeKa. Penuruosusie
BO33peHHs. COBpeMeHHEBIEe HayYHbIE TEOPHHL.

CX0ZICcTBO YenoBeka ¢ KHUBOTHBIME. CHCTEMATHYECKOE HOJOKEHHE YeJI0BEKA.
CBuzeTeNBCTBA  CXOACTBA  HYENOBEKA C  SKHBOTHBIMEL CPaBHUTEJIBHO-
MOP(OJIOrHYeCKHE, aMOpHoIOTHYECcKue, ¢usronoro-6uoxuMuyeckue,
nosefieHIecKue. OTIMYUS Ye0BeKa OT YKUBOTHBIX. IIpAMOXOJXK/IEHHE U KOMILIEKC
CBA3AHHBIX C HUM IPHU3HAKOB. Pa3sBuTHe rONOBHOrO MO3ra M BTOPOH CHIHANBHON
CUCTEMBEI.

JBrKympe cuisl ((akTopsl) aHTpONOreHesa: OHonoruyeckue, conuansHeIe.
CooTHoLIEHHe GHONOTHYECKUX 1 COMUANBHBIX (baxTOpoB B aHTpoOMOreHe3e.

OcHOBHBIE cTaguu aHTpomoreHesa. PanHue 4eIIOBEKOOOpa3Hble 00e3bsHEBI
(TIPOKOHCYJIBI) H PAHHUE TIOHTHBI — OB IIPE/IKH Y€JI0BEKOOOPpa3HEIX 00€3bsH U
THONIeH. ABCTDPANIONUTEKH — ABYHOTHE TIPEAKH Jrozei. Yemosex YMEJIBIH, NepBEIe
U3rOTOBJICHHUs OPYIUd Tpy/aa. YenoBek NpIMOXOMSIM 1 NIEPBBINA BBIXOJ JTIOAEH
3a mpenensl Adpuku. Yemosex reinens0eprckuii.  —  o6mwmii IPEIOK
HEAH/CPTAILCKOTO YeIIOBEKA U YelloBeKa pasyMHOro. YeloBeKk HeaHIepTanbeKuil
KaK BUJ JIOIEH XOIOAHOro KiuMara. YenoBex pa3yMHBIH COBPEMEHHOTO THIIA,
JICHUCOBCKHM UENOBEK, OCBOCHHE KOHTHHCHTOB 3a npeaenaMa  AQpHKH.
[TaneoreneTnka u maseoreHOMuKa.



HECJIOBEKa,

Yenoseyeckue pacel. TlonsTtue o pace, Bonsmme pacer: €BpONeouIHas
(eBpasuiickas), aBCTPaJO-HEerpouHas (SKBEITOPHEU'IBH&H), MOHT'0JIOHIHAS]
(&H&TCKO-&MCpI/IKaHCKaH). Bpems u nyru paccenenus 4emoBeka mo miamere,
EnunctBo  wenopewecknx pac. Hayuynas HECOCTOATEIBHOCTE  pacusma.
Ilpucnioco6nernocts dCJI0BCKA K pasHBIM yCIOBHSIM OKpY>Xaromei cpensi.
Biusuue reorpaduyeckoil cpempr u Aperia reHOB Ha Mopdooruio g
husHoNOrKIo YenoBeKa,

Me}K}IHCU,HIIJIHHaprIe METONBI B ¢usmueckoi (6uomnornyeckoir)
AHTPONONIOTHH.  DBOMIOMOHHAS aHTPOIIOJIOTHS  p TIaJIC0aHTPOIIOIOT S
ICTOBEYECKUX MOy NAnmiA. Brocomuamsmye HCCIICIOBaHHsl TIPUPOMEI YeoBeKa,
Hcenenosanue xospomonuy Ouonoruyeckoro u COLMATIBHOrO B YeoBeKe.

Jemoncrpanun

Tabmuup! u cxempr: «MeToapr aHTpornonorum», «I"omo0BHOM Mo3r 4eJIOBeKay,
«Henorexoobpazusre 00e3bstHbY, «Ckener YEeI0BEKa M cKkejer IIUMITaH3e,
«Pynumentsr u aTaBH3MBI», «JIBIKyIIHE CHITET aHTPOIIOreHe3ay, «DBONIOLMOHHOE
APEBO  4YenoBekay, «ABCTpanonuTeky, «Yenogek YMensli»,  «Yemosek

O6opyoBaume: MYJLDKH  OKaMeHeJsocTel, IPEIMETOB  MaTepuanbHO
KYNBTYPBI  NPEKOB  YesoBeka, PEIpPOaYKIUH (potorpadun) KapTuH ¢
MHQOIOTHYECKUMHU H oubneckumu CIOXKETaMH IPOUCXOXKICHUS YelI0BeKa,

dcpena dvenoBeka H yeperma IIUMIIaH3€, MOIENb KHCTH wYeloBeka U KUCTH
IIMMIIaH3€e, MOZEIH Topca NpeKoB YeJI0BeKa.

JlaGopaTtopnas pabora «Usyyenne OcobeHHocTei CTPOCHHMS CKejeTa
ICTOBCKa, CBA3AHHBIX C IPSIMOX 0K TeHHEM).

Ipakruyeckas pabora «1syuenpe 9KOJIOTMYECKUX afanTamii YEJI0BEKaY.

Tema 6. Dxomorus — Hayka o B3aHMOOTHOWmEHMsIX OPraHH3MOB wu
HaI0praHu3MeHHbIX CHCTeM ¢ OKpyzxaromei cpenoii

3apoxneHne u passuTHe SKOJIOTUH B Tpymax A. I yMOonbara, K. @, Pynge,
H. .4, CeseprioBa, D. I' CKKest, A. Tencnu, B. H. Cykauéga, Pasnensl u 3amaun
SKonorun. CBsI3b 3K0IOrHY ¢ APYTUMH HayKamu.



Metonsr skonoruy. Ilonesbie HaGironenus. OKCIIepUMeHTEl B SKOJIOTHH:
TpUpOAHbIE M naGopaTopHbie, Monenupopanue g OKoJIoruu.  MonuTOpHHT
OKpy»Karolen cpempr: JTIOKaJIbHBIN, PETrHOHANIBHELH 1 TII00aTBHBbII,

3Hauenue JKOJIOTHMECKUX  3HAHMH g qClIoBeKa.  Dkonoruyeckoe
MHUDOBO33pEHHE KaK OCHOBa CBs3efi HCJIOBEYECTBA C NpPUPOIOI. DopMrupoBanwe
IKOJIOTHYECKON KyNbTYpHI U IKOJIOTHYECKON IrPpaMOTHOCTH HaCeJleHus.

Hemoncrpanuu

Tabmuuer u cxempr: «Paznenpr SKonorum», «MeTtons 9Komorum», «Cxema
MOHHUTOpHUHIa OKpyKarolet CpensDny.

JlaGopaTopnas pabGora «Hzyuenue METOJI0B 9KOJIOTHYEeCKUX
HCCIIeOBaHUIl),

DoTomneprousM.

Temneparypa kax SKoIormdeckuit  dakrop. Jleiicraue TEeMIEpaTypsl Ha
OpraHusMbL. Ilolkunorepmurie u TOMOHOTEPMHEBIE OpPraHU3MEL. OBpUTEPMHEIE U
CTCHOTEPMHBIE OPraHU3MEL,

Bnaxxnocts kak SKOIoruyeckuit axrop. IIpucnoco6nenns pacTeHuii x
IO/ICPXKaHUI0 BOMHOTO Gaamca. Knaccugpukarms PaCTE€HUIA 110 OTHOMmIEHUIO K
Boze. Ipucnocobnerus sKuBOTHEX K H3MEHEHHIO BOHOIO pexuMa,

Cpensl o6urauus OPraHM3MOB: BOJHas, HA3EMHO-BO31yIHAs, MOYBeHHay,
TTyOuHHAs TONIIOYBEHHAS,  BHYTPHOPraHU3MeHHAS. DHU3UKO-XUMHYeCKHe
OCOBEHHOCTH cpex obuTamus OpranusMoB. Ilpucnoco6aenus OpPraHu3MoOB K
KU3HH B PasHBIX Cpefax.

Buonorugeckue PHTMBL. BHemnue p BHYTPEHHUE pUTMBL CyTouHple n
rommaneie putmel. Ipucnocobnennocts OPTaHU3MOB K CE30HHBIM H3MEHEeHMSIM
YCIIOBHM XKU3HH.

JKuznennsre (OpPMBI  opranusmoB. [louste o  sxuznHennoj Gopme.
Kusnennste hopmer PAaCTeHHii: nepesps, KYCTapHUKHY, KyCTapHUYKH, MHOTOTeTHIC



TPaBEl, ONHONETHHE TpaBsl. Kusuenusre (OpMBI  KHBOTHEIX: THIPOOHOHTE!,
Fe0OUOHTBI, a3POGHOHTEL Ocobennoctn CTpoeHus u 06pasa Ku3HH.

Buotnueckue bakrops.. Bunel  Guormyeckux B3aUMOJeHCTBUIA:
KOHKYPEHIHS, XHIMHUYECTBO, CUMOUO3 U ero (hopMEL. HapaBHTH3M, Koomeparius,
MYTyanusMm, KOMMeHcaIu3m (KBapTHpaHTCTBO, HaxneOHUYecTRo). Hetpoduyeckue
B3aMMOIEHCTBUS (Tonuueckue, (opuueckue, dabpugeckne). 3HavyeHue
OUoTHYeCKHX B3auMonencTBuii g CYWICCTBOBAHUS OpPraHU3MOB B cpene
obutanus. [punmun KOHKYDPEHTHOI'0 HCKITFOYeH M.

I[eMOHCTpauHH

Tabmuuer u cxemsr: «IKoJoruyecKue (akTope», «Ceerosoit CIIEKTPY,
«OKoNoTHYecKk e TPYIIIBI XXUBOTHBIX 110 OTHOIIGHHMIO K CBeTY», «Tennokposusie
KUBOTHBIE», «XO0JI0HOKPOBHbIE KUBOTHBIE», «DuU3MOTOrHYecKkye ajanTamnuu
KHBOTHBIX», «Cpensl o6utanus OPraHusmoB», «Buonoruyeckue PUTMBI»,
«Ku3nennpre (bopmer pactenuit»y, «Kusnenupe (opmer XKUBOTHEIX),
«3JKocucTema LIINPOKONUCTBEHHOTO Jlecay, «OKocHCcTeMa XBOHHOrO Jecay, «Llemu

UTaHUS, ((XHI.IIHI/I"-IECTBO», «HapasﬁmsM», «KOHKypeHI_IHH», «Cumbuosy,
«KomMencammzmy.

PaCTeHHH, OTHOCSIIUXCT K TUrpoduTam, Kcepoduram, Me30(buTaM, KOMHATHEE
PACTCHHS NAaHHBIX TPYIII, KOMIEKIHH KHBOTHEIX, OOHMTAIOIMX B PasHEIX cpenax,
repoapur u  KolutekIuu PacTeHHH W >KHUBOTHEIX, 00Janaromx 4epTaMu
PUCTIOCOONIEHHOCTH K Ce30HHEmM H3MEHCHHSM YCIIOBHI KU3HH, repbapuu wu
KOJUICKUMH pacTeHHil M HBOTHEIX PA3JIAYHBIX JKM3HEHHBIX (opwm, KOJITIEKIMH
’KUBOTHEIX, Y4aCTBYIOILUX B Pa3NHYHBIX OnoTryeckux B3anMozeHcTBusX,

JlaGoparopnas pabora «Brissienue IPHCTIOCOOJIEHHT  OpranusMoB K
BIIUSTHUIO CBETAY.

Jla6opaTopuas pabora «BrmBrenne IPUCTIOCOONEHHT  OpraHusMos
BIIMSIHUIO TeMIIepaTypbry,

JlaGopaTopuas pabora «Amatomuyeckue OCOOCHHOCTH pacTeHmii 3
Pa3HBIX MECT OOHMTaHHUY.

Tema 8. Dxotorus BH/I0B M nonyistiuii

IKOIOTHYeCcKHe XAPAKTCPUCTHKH  MOMYIISIHY, Honmynsiums ~ kak
Gronornyeckas cucrema. Pois Heonmoponmocty Cpensl, puznyeckux Oaprepos u
0COOEHHOCTEH GHOTOrHK BUIIOB B (DOPMUPOBaHHK IIPOCTPaHCTBEHHOI] CTPYKTYpEI
onynsuuid.  OcHOBHBIE moKasaTemy TNONYJSIMK:  YHUCITEHHOCTS, IUIOTHOCTB,



BO3pacTHas u mnosopag CTPYKTypa, poxnaeMocTs, IPHPOCT, Temm pocra,
CMEPTHOCTb, MUTpaIysl.

3aBUCSIIMX U HE 3aBUCSINUX OT IUIOTHOCTH. DKOJIOrHuecKue CTPaTeruy BUIOB (r- 1
K-ctparerun).

MOZCIIb SKOMOruYecKkoit Humm Jx. . XaT4yuHcoHa, Pasmepsr sxonoruyeckoi
HuI. [lotennmansrays u pealln3oBaHHas Humy,

Bun kak cucrema nonmymsuit. Apeansl BHIOB. Buner u ux JKHU3HEHHBIE
CTpaTeruu. DKOJIOrHYecKye 9KBHUBAJIEHTEI,

3aKOHOMepHOCTH HOBCICHUS W Murpanuii KUBOTHBIX. bBuonormueckme
MHBA3UH 1y)KE€POAHBIX BHIOB,

lemoucrpanuu

[Moptper: JIx. U. XaT4nuHCOH.

Tabmmmer u  cxemsr: «OKonoruyeckue XapaKTepUCTUKH TIOTTY TSI,
«IIpoctpancTennas CTPYKTypa  momymsiqumy, «Bo3spacrturie THPAMU/IBI
omynaunm»,  «CKopocTs  3acenenus TIOBEPXHOCTH ~ 3eMild  pasmuyHBIMK
Opranusmamm», «Momeis SKOJIOTHYECKOH HUIIN k. W. XaTYuHCOHAY.

O6opynosanue: repbapuy pacrenuit, KOJITeKIIUH )KUBOTHBIX,

JlaGopaTopnas pabdora  «IIpucrocoBienus CEMSIH  pacTeHuit g
pacceneHuioy,

Tema 9. Dkonorus coo0urecTB. IKoornyeckye CHCTEMBI,

Coobiectsa OpraHusMoB. buonenos u ero CTPYKTypa. Cesism wmesxy
OpraHu3sMamu B OHOIEeHO3e.,

OKocucTemMa kak OTKpBbITast cucrema (A. J[x. Tencnm). OyHKIHOHAIBHBIE
OlOKM oprarusmMoB B OKOCHCTEME: TPOIYIEHTEI, KOHCYMEHTEI, pemyneHTEL.
Tpoduueckue YpoBHU. Tpodudeckme nemm ceTH. AOHoTHueckue 6ok

B 3KOCHUCTEME.

OcHOBHBIE [IOKa3zaTend  sKOCHCTEeMEL. buomacca gy IPOAYKITHSI.
OKOJIOTHYECKHe [IMPaMHUIBI YKcel, 6HOMAacCh 1 SHEPruu.

Hanpasjenugie 3aKOHOMEPHEIE CMEHEI coobirecTs — Cykneccuu. IlepBuunrie u
BTOPUYHBIE CYKIIECCHH U mx [IDUYMHBL.  AHTpOmOTreHHEbIe BO3JICHCTBHS Ha
Cykuecenu. Kimmmakcroe cooGmectso, bropasnoobpasue ITI0JIHOTa KpyroBopoTta
BEILECTB — OCHOBA YCTOHYHBOCTH Co001IIecTB.



I[Ipuponnsie SKOCHCTEeMBI. Ixocucmenp 03€p u pex. Dxocucmems Mopeil y
OKeanos. Ixocucmempr MYHOp, necos, cmeneii, nyCmulHe.

AHTpOnOreHHpIE SKOCHCTEMBL.  Arposkocucrema, Arponenos. Pazjmyupg
MEXIY aHTPONOreHHBIMHU K TIPUPOIHBIMH 3KOCHCTEMAMH,

YpboskocucTemst, OcHoBHbIe KOMIIOHEHTBI  yp6oskocucrem, T OpoJCcKas
dbnopa u dayHna. CunanTtponmsanus TOpoICKol  (aymsl. Bronorugeckoe u
XO35IHCTBEHHOE 3HAYeHKe arpoSKOCHCTEM M yp6OsKOCHCTEM.

B YCJIOBHSIX €CTECTBEHHBIX Y AHTPOIIOr€HHBIX BO3AEHCTRHIL.

Mexanusmer 8030eiicmeus 3AcpAHeHul  paznwix munoe Ha
cyﬁopeauusweHHOM, Op2aHusmeHHoOM, nonynayuonnom u IKocucmemmom ypoemsyx,
OCHOBb1 IKON0cUYecKko20 Hopmupoeaﬁwz AHMPONO2eHHO20 803()65?0?’?16’2{}1.
Merononorus MOHHUTOPUHIa €CTECTBEHHBIX 1 AHTPOTIOI€HHBIX 3KOCHCTEM.

Hemoucrpanun

Hoptper: A. JIx. Tencmn.

Tabmumsr  u  cxempyr «Crpykrypa Oronenosay, «9Kocucrema
ILMPOKOJINCTBEHHOrO Jecay, «JKocHcTeMa XBoiiHOTO Jecay, «DyHKIHOHAIbHEE
IPYIIIIBI  OpraHu3MoB B IKocucteme», «Kpyrosopor BEIIECTB B sKocHcTeMey,
«Llenu nuranus (macTOumnas, ACTPUTHAS)», «IKONOrHYeckas [UpaMuna qucenmy,
«ObpazoBanue 6onotay, «Ilepsuunas CyKneccus», «Boccranosienue necy rmoce
[IoXapa», «3kocucrema 03€pay», «ArpoueHosy, «KpyroBopor Bemecrs y IIOTOK
SHEPTHH B arponeHose, «IIpumepsr yp6oskocucTensy.

Ob6opynopanue: repbapuu pacrenuit, KOJIICKIIMA HACEKOMBIX, 9yyeja IITUL] U
3Bepei, repbapuu KYIBTYPHBIX U TMKOpacTyImx PACTCHUH, akBapuyM Kak Moses
9KOCHCTEMBI.

IlpakTuyeckas pPabora «Mzyuenye u OICaHNe ypOosKoCHCTEMED.

JaGopaTopnas paGora «Uzyuenye PasHooOpazus memkux IIOYBEHHBIX
ICHACTOHOTHX B Pa3HBIX 3KOCHCTEMAXY).

IKCKypeHs «OKCKYPCHS B THNHYHEL; Ouoreonenos (B nyGpasy, bepesusk,
CIIEHUK, HA CYXOMOIbHBIN UiH OXMEHHEIH TTyT, 03€po, 60710TO)».

IKCKypeHs «OKCKypeust B arposKOCHCTeMy (Ha moye Wiy B TEIIMYHOe
XO3SIHCTBO)».

Tema 10. Buocdepa - rnosannuas 39KOCHCTEMA

buoctepa — olIennanerapaas 0605oyKa 3emin, rue CYIIECTBYET MIIH
CYIIECTBOBaNA XU3Hb. Pa3zsuTue TpeJicTaBnenuii o 6uochepe B Tpynax 3. 3iocca.



Yuenne B. U. Bepranckoro o ouochepe. O6nactu 6uocdeps: u eé cocras, Kupoe

B Guocdepe.
3oHanmbHOCTE ouocdeprr. IMoustue o 6rome. OcHOBHEBIE GuoMmE CYIIH:

MHP OHOMOB cymy.

CtpykTypa u dynkims JKUBBIX CHCTEM, OLIEHKA UX PECypCHOro noTennuana u
6rochepHBIX byHKImiL,

HemoucTpanuu

Iloptpersr: B. U. Bepuanckuit, D). 3iocc.

Tabmuusr u cxempr: «° eocdepsl 3emmmy, «Kpyrosopot asora s TIPUPOJIE,
«Kpyrosopot YII€poaa B mpuponey, «Kpyrosopor Kuciopona B mpuponey,
«KpyroBopor Boxmsr B Iipupone», «OcHoBHBIE GHOME] Cymm», «Knumaruyeckye
nosica 3emiiny, «Tyngpay, «Taiiray, «CMmemanubris aec», «lllupokonucTeeHHE;
aecy, «Cremsy, «CaBannay, «IIycTsiHsy, « Tponuyeckuii Jiecy.

O6opynosanmue: repbapuu pacrenuit PasHBIX OHOMOB, KOMIEKIIH YXXHBOTHBIX.

Tema 11. Yenopex u OKpy:Kaomas cpega

OKonoruyeckue KPH3UCBI W MX UpUYMHEL Bosneiicteue wenogeka Ha
bnochepy. 3arpszuenue BOSAYIHOK cpenpr. Oxpana Bo3nyxa. 3arpsisHenue
BOJHOH cpemel. Oxpana BOIHBIX pecypcoB. Paspymenue mnoysg Oxpana
TMOYBEHHEIX peCypcoB. M3mMeHenue kinumara.

AHTponorenuoe BO3/ICHCTBHE HA PaCTHTETbHBI K KHBOTHBIH Mup. Oxpana
PaCTUTEIBHOTO W XMUBOTHOrO Mupa. OCHOBHBIE NpPHHIMIIEL OXpaHbl IPUPOJIEL
Kpacusle kmurun. Oco6o OXpaHsIeMble IPUPOaHEIE Tepputopun  (OOIIT).
Boranuueckue campr i 300JI0THY€eCKHe MapKH.

OcHoBHBIE NMpUAIITE] YCTOHYHBOTO pa3BUTHs HCJIOBEYECTBA M IIPHPOJEL.
Panmonanshoe [IPUPOAOMONB30BaHHE  u COXpaHeHHe  GHONOrUYecKoro
pasHooOpasus 3emmn. O6mme 3dKOHOMEPHOCTH IJ100aIbHEX 9KOJIOrHYeCKUX
Kpusncos. OcobeHrOCTH COBPEMEHHOI0 KPH3HCa U ero BEPOSATHBIE ITOCIIEACTBYSL.

Pasputne Merogos MOHHTODHHTa  Da3BUTHS  ONACHEIX TE€XHOTeHHBIX

Hayuonanvuwie uHgopmayuonnvie cucmemui, oﬁecneweafowue docmyn
uHpopmayuu  no COCMOAHUI0D  omOenvubix  eudog 1 dkocucmem. Ocnogwr



IKOpeabunumayuu sxocucmem y cnocobos 6Gopvbur ¢ buonospescoenusmu,
Pexonempyryus mopexux u nasemmupx sKOCUCMEM.

HdemoHcTpanuu

Tabmuuer  u  cxemsr: «3arpsi3HeHue aTMocQepsl»,  «3arpssuenue
THApOCdEpE»,  «3arps3Henue 04YBBD),  «IlapHUKOBBIH shdext», «Ocobo
OXPaHsACMBIE IPHPOLHEIE TePPUTOPUIY, «Monenu ynpasnsemoro MUpay.
O6opynosanue: dotorpapun oxpansempix PacTeHUH U >KUBOTHBIX Kpacnoi
KHUTH Poccuiickoii Denepanyu, Kpacnoit kauru peruosa.



INIAHUPYEMBIE PE3YJIbTATBI OCBOEHMSI TIPOI'PAMMBI I10
BUOJIOI'Y HA YPOBHE CPETHEI'O OBHIET'O OBPA3OBAHMSI

JAYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycramasmugaer TpeOOBaHHS K pe3yisraTam OCBOEHHS
obyyaromumMucs IpOrpamMM  cpepHero  obuiero  o6pasoBanmys: JHYHOCTHEIE,
METalpeMETHEIE U IPEAMETHEIE,

B cTpyktype nuunOCTHBIX PE3YIIBTATOB OCBOCHUS IPOTPAMMEI 110 GHOIOIHH
BBIZICJICHBI CIIENYIOIINE COCTABISIONIHE: OCO3HANME OOYYaIONTIMHUCS POCCHICKO
TPXNAHCKON UAEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEIEHOCTH
U CaMOOIpENENeHUI0, Hanuyue Momusayuu K oOyyeHuro  6uooruu,
Yenenanpaenennoe paseumue BHYTPEHHUX YOeXIeHHil NMYHOCTH Ha ocHOBe
KJIIOMEBBIX LEHHOCTEH M HCTOPHYECKUX TPAZMIUA Pa3BUTHS GHOIOTHIECKOro
3HaHHUS, 20MOSHOCMb U CHOCOBHOCIL OBYYAIONIHXCS PYKOBOJICTBOBATLCA B CBOElL
ACATCIIBHOCTH  LIEHHOCTHO-CMBICJIOBBIMHU YCTaHOBKAaMH, I[IPUCYIIIUMH CHCTeMe
Guonoruyeckoro o0pasoBaHus, Hauyue NPABOCO3HAHUA  HKOJIOTMYECKO
KYJIBTYpBL, cnocobrocmu cmasums nenu u CTPOMUTE JKM3HEHHEIE [IJIAHEL

JIM9HOCTHBIE pe3yIbTaThl OCBOEHHS TIPOrpaMMBbI 110 OHOOIUMH HOCTHrAIOTCS
B CIHMHCTBE Y4eOHOW W BOCIIMTATEIBHOI ACATEIIBHOCTH B COOTBETCTBHH C
TPaAULIMOHHBIMU POCCUMCKHMHU COLHOKYIBTYPHBIMH, HCTOPUYECKUMH U JTyXOBHO-
HPaBCTBEHHBIMHU LICHHOCTSIMH, NPHHATHIME B OBIIECTBE NIpaBUIIAMH U HOpMaMu
TIOBCZICHUST M CIIOCOOCTBYIOT mpomeccam CaMOIIO3HAaHMs, CAMOBOCIIUTAHHUS K
CaAMOPa3BUTHS, Pa3BUTHS BHYTPEHHEH MO3MIHK JUYHOCTH, NATPUOTH3MA W
YBOKCHHUS K 3aKOHY U IIPaBOIOPSIKY, HCIIOBEKY TpyJia U CTapIeMy [OKOJIEHHIO,
B3aUMHOTO yBaXX€HHS, OEPeKHOr0 OTHOLICHHS K KyJIbTYPHOMY HAaCJIEIUi0 H
TPAILHAM MHOTOHAIMOHANBHOTO Hapoxa Poccuiickoit Denepanuu, npupone u
OKpY alolen cpee.

JIAYHOCTHBIE pe3ymbTaThl  OCBOEHHS y4ebHoro mpemmera «BHOTOrHsY
AOJDKHBI OTPa)KaTh NOTOBHOCTE M CIIOCOBHOCTE 00Y9aONHXCsl PYKOBOICTBOBATECS
chopmupoBanHOii BHYTPEHHEH MO3MIHNEH IMYHOCTH, CHCTeMOl] LIEHHOCTHBIX
OpPUeHTalWH, MO3UTUBHBIX BHYTPEHHHUX  yOeKAeHHUA, COOTBETCTBYIOIINX
TPaIMIMOHHBIM IEHHOCTSIM POCCHUICKOro 00IIeCTBa, pacIIMpeHne KHU3HEHHOTo
OIBITa U OTBITA JEATENHHOCTH B IIPOLIECCE Deaams "

T N




COLHMANLHBIM MON0KEHHEM;

FOTOBHOCTL K COTPYIHUYECTBY B mporecce COBMECTHOI'O BBIMOIHEHHS
Y4EOHBIX, IO3HABATETBHEIX HCCIIeNOBAaTeNbCKUX  3a/iay, YB&XKHTEIIEHOTO
OTHOIICHHUS K MHEHHIO OMNIIOHEHTOR Ipyu  OOCYXKNeHHuH CIIOPHBEIX  BOIPOCOB
Ouooruyeckoro COLEpPKaHMUS;

TOTOBHOCTE K I'yMaHHTapHOMH U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) naTpHOTHYeCKOro BOCIHTAHHSI:

C(OPMHPOBAHHOCTS poccuiickoii I'PaXIaHCKOMH HICHTUYHOCTH,
[IaTPHOTU3MA, YBaXKeHHSI K CBOEMY Hapopy, 4yBCTBa OTBETCTBEHHOCTH mepes
Ponunoii, FOPNIOCTH 3a CBOM Kpail, cBoIO Ponuny, cBoif s3pk U KyIbTYypYy,
IIPOLIIIOE U HACTOfIIEee MHOTOHallMOHAIIEHOTO Hapoa Poccuu;

[IPUPOJIBL, B JKU3HU YeJIOBEKA U COBPEMEHHOI0 00IIecTRa;

uleiHas yOexnéHHOCTS, TOTOBHOCTE K CITY)XECHHIO H 3almTe Oreyecrra,
OTBETCTBEHHOCTS 3a €ro Cynnly;

3) AyxoBHO-HpaBcTBenHOIO BOCIIHTAHMS:

OPUEHTHPYSICh HA MOpAIIbHO-HPABCTBEHHETe HOPMBI U [IEHHOCTH;
OCO3HAaHUE TMIHOTO BKJIAJa B IOCTpPOeHHe YCTOHYHBOTO Gyymero;

Tpamunusmu Haponos Poccu;
4) scTeTHyeckoro BOCIIUTAHUS:
9CTETHYECKOE OTHOIIEHHE K MHpY, BKIIOYasi 3CTETHKY GbiTa, Hay4HOro M
TEXHUYECKOro TBOPYECTBa, CropTa, TPyAa, obImecTBeHHEIX OTHOIICHUIA;
MOHMMAHHE SMOLUOHANBEHOTO BO3CHCTRLS XKUBOH NIPUPOLEI 1 e LE€HHOCTH;



TOTOBHOCTh K CaMOBBIPAXXEHUIO B Pa3HBIX BHJIaX HCKyCCTBa, CTpeMIieHne
TIPOABIISTE Ka4€CTBA TBOPYECKOi JUYHOCTH;

S) ¢u3nyeckoro BocouTanus, ¢popmMupoBanus KYJIbTYpbI 310pOBbS u
IMOUIHOHAILHOIO G1aronoyyus:

[IOHUMaHKWe W peaju3aims 3I0pOBOrO0 u GesomacHoro obpasa ku3HK
(310poBoe  muranwme, COONIONEHHE  TIHrHeHHYecKix IpaBul ¥  Hopw,
cbanaHcUpoBaHHEIH PEKHM  3aHATHH WU OTnBIXa, PerynspHas ¢usnyeckas
aKTUBHOCTB), GepexHOro, OTBETCTBEHHOTO M KOMIIETEHTHOIO OTHOILIECHUS K
cobcTBeHHOMY pusnueckomy u [ICUXWIECKOMY 3710pOBBIO;

MOHMMAaHHE LEHHOCTH MHpaBHII MHIUBHAYaNBHOTO ¥  KOJJIEKTHBHOIO
OesomacHoro noeeenus B CHTYaLHsIX, yrPOXKAIOIINX 310POBBIO U XKU3HH JTIOJIEeH;

AIIKOTOJIsT, HAPKOTUKOB, KypeHHs);
6) Tpy10BOro BocnuTaHMs:

MHTEPEC K PasIUIHBIM chepam npodeccuoHamsHoH ACATENIBHOCTH, YMEHHe

COBEPIIATE  OCO3HAHHBIIL BBIOOD Oy nymieit IPOGECCUN M peanu30BLIBATE
COOCTBEHHBIE JKH3HEHHEIE TIaHBI;

7) 3K0JI0rHYecKOro BOCIIHTAHHS:

KOJIOTHIECKH  1Ie1eco00pasHoe OTHOmeHHE K IPHPOZE KaK MCTOYHHKY
KU3HU Ha 3eMIle, OCHOBE e& CYIIECTBOBAHUS;

TIOBBIIICHHE  YPOBHS  9KOJIOIHYECKOi] KYJIBTYphl: npuoOpereHne ompira
NTAHUPOBAHAS TIOCTYNIKOB M  OIEHKH ux BOSMOMHBIX IOCNEACTBHH sj1g
OKpYJKarollen cpenpr;

OCO3HaHHE IIIOOATBLHOrO XapaKTepa JKOJOTHYECKHX mpobieM u oyTed ux
pelenus;

CIIOCOOHOCTH  HCHOMB30BATE npuoOpeTaemsie mpu U3yYeHHH OHOJIIOrHY
SHAHMA W yMCHUS IPH pelieHHH npodieM, CBS3aHHBIX PalOHaNEHBIM
NIPUPONONIONL30BaHUEM  (COGIONeHHe [IpaBMJI  mOBeneHus B IIPUpO e,
HAallpaBJICHHBIX HAa COXpaHeHHe PaBHOBECHS B 3KOCHCTEMax, OXpaHy BHJIOB,
SKocucTeM, 6uocdeps);

AKTUBHOC  HEIpHUATHE  JelCTBuiA, IPUHOCSIINX ~ Bpell  OKpy’Karomieii
TIPUPONIHON Cpenie, yMeHwme IPOTHO3UPOBATE HeONArONpHsTHEIC 9KOJIOTHYeCKHe
TIOCIENCTBHSA PeIPUHUMAEMBIX JeHCTBHI 1 [PEIOTBpAIaTh HX;



HAJIM9HE pasBUTOrO 3KOJOTHYECKOTO MBIIUICHUS, SKOJIOTHYECKO! KyJIBTYpBL,
OIbITa JEeATENBHOCTH 9KOJIOTHYeCKOH HaIpaBJI€HHOCTH, YMEHHs
PYKOBOICTBOBAaThCSl MMH B I103HABATENIBHOI, KOMMYHUKATHBHOM W COIHANBLHOL
HPaKTHKe, FOTOBHOCTH K y4aCTHIO B IPAKTHYECKOl ACATENBHOCTH IKOJIOTHIECKOL]
HaIpaBIeHHOCTH;

8) uennocTH Hay4HOro Mo3HAHMS:

C()OPMHPOBAHHOCTH MHPOBO33pEHHS, COOTBETCTBYIOIErO COBPEMEHHOMY
YPOBHIO Pa3sBUTHS HAYKH H OOLIECTBEHHOM IIDAKTHKH, OCHOBAHHOI'O Ha HAJIOTe
KyNETYp, CIIOCOOCTBYIOIMEro 0CO3HAHUIO CBOErO MECTA B IOJIMKYJIBTYPHOM MHUPE;

COBEPILCHCTBOBAHUE S3BIKOBOM M YHTATENBCKOM KyIbTypBl KaK CpencTBa
B3aUMOZICHCTBUS MEXKY JTFOAbMHU U MTO3HAHMS MHDpa;

[IOHUMaHWe CreuubUKH OUOJOrMH Kak HayKW, OCO3HaHUS €& pomu B
(hOpPMHPOBaHUKM PALMOHANBHOTO Hay4qHOr0 MBILUICHHS, CO3JaHUM LEI0CTHOLO
NMPEICTABICHHS 00 OKPYKAIOIIEM MHpE KAK O eIHHCTRE IIPUPOJIBI, YellOBEKa U
obmecTBa, B No3HAHMU TMPUPO/HEIX 3aKOHOMEPHOCTEH H pelueHun npobiem
COXPaHCHHUSI IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTE B 3HAYMMOCTH Ouonorun s COBPEMECHHOM IUBUIIM3AIAH:
o0ecrieueH s HOBOToO YPOBHSI Da3sBUTHs MEIHIIUHEL, CO3JaHUe NIePCIEKTHBHBIX
OHOTEXHONOIrMH,  CrIOCOGHBIX PeaTe  pecypcHele  HpobieMbl  pa3suTHs
HCIIOBEYECTBA, OUCKA ITyTell BBIXONA U3 IT106aIbHEIX SKOJIOTHYECKUX MPOoOJIeM |
obecmevenuss nmepexoma K YCTOHYHMBOMY  pa3BHTHIO, palOHAIEHOMY
UCTIO/IB30BAHUIO TIPUPOIHBIX PECYPCOB M dbopmupoBaHUIO HOBEHIX CTaHJapTOB
KHU3HU;

SaMHTEPECOBAHHOCTh B MONYYEHHH OHOJOIHIECKHX 3HaHUM B Ieisx
TOBBIIICHUS  OOIUEH  KyJbTYpHI, CCTCCTBCHHO-HAYYHOM IpPaMOTHOCTH, Kak
COCTaBHOH 4acTH ()yHKLIHOHAIBHOMN TPaMOTHOCTH oOyuarouuxcs, GpopMHpyemoii
PY U3YYEHUN OGHOIOTHHU;

HOHMMAHHE CYIHOCTU METOJOB MO3HAHHS, UCIIONIB3YEeMBIX B €CTECTBEHHEIX
HayKaX, CIIOCOOHOCTH HCIOJIB30BATE IIONIyJaeMble 3HAHWS [ aHaIu3a W
OOBSACHEHHS SABICHHIA OKPY’KalOIIEro MUPa U MPOUCXOISNIUX B HEM U3MEHEHMUH,
YMEHHE JeaTh OOOCHOBAaHHbIE 3aKTIOYEHHS HA OCHOBE Hay4YHBIX (akToOB u
MMEIOIIMXCST NaHHBIX C LEIbIO 0Ty eHH s TOCTOBEPHBIX BEIBOJOB;

CIIOCOOHOCTB CaMOCTOSITENIBHO HCIIONb30BATE Ouonoruyeckue 3Hamms s
PCUICHHUSA POOIIEM B PEANIbHBIX KM3HEHLEIX CUTYyaIHsIX;

OCOSHaHHE LEHHOCTH HAYYHOH NESTeNbHOCTH, IOTOBHOCTL OCYIIECTBISATH
[IPOCKTHYIO U MCCIIEIOBATENBCKYIO JIESTEbHOCTE WHIMBUYaJIbHO U B TPYIIIIE;

FOTOBHOCTB M  CIIOCOOHOCTH K HENIPCPRIBHOMY  00pasoBaHWi0 u
camM000pa30BaHuIo, K AKTUBHOMY TMOIYYEHHIO HOBBIX 3HAHWH MO GHONOrMH B
COOTBETCTBUM C KU3HEHHBIMH IIOTPEOHOCTIMH.



METANIPEIMETHBIE PE3VIIbTATBI

ME K TMCLMIITHHADHEIe (MG}KHpe.I[MeTHLIe) obIeHayyHEIe IIOHATHS, OTpakaroiue
HEJIOCTHOCTL  HAYYHOI KapTHHE! MHpa ®  creuupuky Mmeronos MO3HAHHMS,
UCTIONIE3YEMBIX B €CTECTBEHHBIX Haykax (BellecTBo, sHeprus, SIBIICHHE, IpoIiecc,
CHCTeMa, Hay4HbIH (akr, IPUHIIAI, THIOTE3a, 3aKOHOMEPHOCTB, 3aKOH, TeopHs,
uccienosanne,  HaGironenue, H3MEpCHHE,  SKCIIEepHMEHT g apyrue);
YHUBEpCANbHBIE  y4eGHBIE geiicTus (TosnaBaTensHELe, KOMMYHHKaTHBHBIE,

PETYISATUBHEIE), oGecneqHBamLuHe qoopMHpOBaHHe byHKIMOHATE RO
TPAMOTHOCTM W  conuambhol KOMIIETEHI[UH oﬁyqafomﬂxcsl; CITOCOOHOCTE
o0yJaronuxcs HUCIIONB30BaThH OCBOEHHBIE MEXTUCUUIUIINHAPHEIe,

MHDOBO33pDEHYECKHE  3HAaHUS g YHUBEpCANbHbIE  yueGHBIE meiicTBus B
[I03HaBaTeNbHON U COUMATBHO] [IPaKTHKeE.

B pesynsrare HU3ydenust Ouoiorum na YPOBHE cpemHero o6mero
oOpasoBanus y oOyuaromerocs Oynyr  chopmuposamss ITIO3HaBaTeILHEBIE
YHUBEpCaNbHbIE y9eOHbIe ACHCTBHS, KOMMYHHKaTHBHETe YHUBEpCallbHbIEC yyeOHEIe
ACUCTBHS, peryJsSTHBHEIE YHHUBEpCAIIbHBIE  y4yeGHbIe NeHUCTBUS, COBMecTHas
HeSTEIbHOCTD.

Meranpenmernsie PE3ynbTaThl OCBOEHHS TIpOrpaMMe!l - cpesiHero o6mero
00pa30BaHus 1OKHEL OTpPaXKaTk:

Osaanenne YHHUBepCaJIbLHBIMH Y4eOHbIMHU MIO3HABaATEJILHBLIMH
ACHCTBHSIMH:

1) 6azoBbIe Tornyeckne AeHCTBUSN:

CaMOCTOSITEILHO (opmymuposats  u aKTyaJIM3UPOBATh npobiemy,
PacCMaTpuBaTh e€ BeecToponme;

XKHUBOM IIPUPOLEL;

CTPOUThL JIOTHYeCKHe paccyxnenus (HH,I[yKTHBHbIe, NENYKTUBHEIE, 10
aHAJIOTUK), BBISBIISATE 3aKOHOMEPHOCTH W IIPOTHBOpEYHs B paccMaTpuBaeMbIx
ABIICHUSX, q)opMyanOBaTb BBIBOJIBI U 3aKITIOYEHHUS];

IIPUMEHSATh CXEMHO-MO/IEJIbHEIE cpexncraa JUIS NIPEJICTaBIEHUS
CYIIECTBEHHBIX CBS3ell U OTHOINCHHH B U3y4aeMpIx Ononoruyeckux o0Bekrax, a



TakKe  MPOTHBOPEYMM  PasHOr0  poja,  BBIBIEHHBIX B PasiMYHBIX
MH()OPMAIIMOHHBIX HCTOYHHKAX;

pa3pabathiBaTh IUIAH pPeLIeHHS NpoOIeMbl ¢ YYETOM aHAIU3a HMEIOIIHXCS
MaTepHalbHbIX 1 HEMaTepHATbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBEI B JIEATEILHOCT, OLEHUBATh COOTBETCTBHE PE3Y/ILTATOB
LEJIIM, OLIEHUBATL PUCKU TOCIEICTBUI JIEATENbHOCTH;

KOOPIMHUPOBaTh M  BBIIONHATE pPaboTy B  YCIOBHUAX peasbHOTIO,
BUPTYaJIbHOIO ¥ KOMOMHUPOBAaHHOI'O B3aMMO/IEHCTBHS,

pa3BHUBaTh KPEATUBHOE MBIIUICHHUE [IPH PEIICHUH )KU3HEHHBIX IIPOGIEM.

2) 6a30BbIe HCC/Ie10BATEIbCKHE IeHCTBHUS

BJIaIeTh HaBbIKaMK y4e0HO-HCCIIeI0BATENILCKOM U IIPOEKTHOM IeSTeIbHOCTH,
HaBbIKAMH  paspelieHuss npo0jeM, CHOCOOHOCTBEO U TOTOBHOCTBIO K
CaMOCTOSATENIEHOMY OMCKY METO/IOB PEIICHHUs] IPAKTHIECKUX 3a/1a4, IPUMEHEHHIO
Pa3IMYHBIX METO/OB ITO3HAHMS;

MCIOJIb30BATh PpA3NIUYHbIE BUABI AEATEIBHOCTH IO IONYYEHHIO HOBOT'O
3HaHUs, €ro MHTepIpeTalyd, NpeoOpa3oBaHUI0 U IHPHUMEHEHHI0 B y4eOHBIX
CUTyallUsIX, B TOM YHCJI€ IIPU CO3/IaHUM Y4EOHBIX U COLMANIbHBIX POEKTOB;

(hOopMHUPOBATE HAYYHBIA TUIT MBIUIEHHS, BIIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSMA U METONAMH;

CTaBUTh W (OPMYIHMPOBATH COOCTBEHHBIE 3aJa9d B 00Opa30BATEILHOIN
NEATENIbHOCTH M KU3HEHHBIX CHUTYaLUsX;

BBIABIATE NPHYMHHO-CIIEACTBEHHBIE CBS3M M aKTyaJlW3WpOBaTh 3ajady,
BBIIBUTaTh THUIIOTE3y €€ pEIIeHHs, HAXOAUTh apryMeHThI IJs I0Ka3aTelbCTBa
CBOMX YTBEP)KIEHUH, 331aBaTh [IapaMETPhI U KPUTEPHH PELIeHNUS;

AHAIM3UPOBATh IIOJyYEHHBIE B XOA€ pEHIEHWs 3aa4d pPe3yJbTaThl,
KPUTHYECKH OLCHHUBATh UX JOCTOBEPHOCTD, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBHSX;

AaBaTh OLEHKY HOBBIM CUTyalMsIM, OLEHUBATH IPUOOPETEHHBIHN OIIBIT;

OCYIIECTBJISITh II€JIEHAIPABIEHHBIA IIOMCK MEpeHoca CPeiCTB U CIOCcO6OB
JIEACTBHA B IPO(QECCUOHAIIBHYIO CPELY;

YMETh NEPEHOCUTH 3HAHUS B IIO3HABATENBHYIO M IPAKTHYECKYIO 00JacTH
KU3HEIESTEIBHOCTH,

YMETb HHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEMETHEIX 061acTel;

BBIIBUI'aTh HOBBIC UJIEW, MpEUIaraTh OPUIMHAIBHBIE TOAXOJBI U DEIIeHMs,
CTaBHUTH MPOOJIEMBI ¥ 3a/1a4H1, AOIYCKAIOIHE albTEPHATHBHEIE PELIICHHUS.

3) paborta ¢ unopmanueii:

OPUEHTHPOBATECS B PA3IUYHBIX UCTOYHMKAX HH(pOpManun (Tekcre yueGHOro
MOCOOMS, HAYYHO-TIOMYJNAPHOM mHMTEepaType, OHONOrMYECKMX —CIOBAapSX M
CIIpaBOYHMKAX, KOMIIBIOTEPHbIX 0a3ax NaHHBIX, B VIHTepHeTe), aHaIM3HpOBATH



MH(QOPMALIMIO PA3TMIHBIX BUIOB U (OPM IMpeCTABICHHS, KPUTHIECKH OEHHBATS
e€ IOCTOBEPHOCTh M HENIPOTUBOPEYUBOCTE;

(hopMy/THPOBATH 3aMpPOCHl W NPUMEHSTh PasIMYHBIE METOBI IPH TIOHCKE H
oTbope Guonoruyeckoit uHMGOpPMAIK, HEOOXOTUMON /IS BBHIOIHEHHS y4eOHBIX
3azau;

MpUOOpPETaTh OIBIT HCIONB30BAHMS UH(OPMAIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATE KyJIbTYPY aKTHBHOIO MCIIONB30BAHHUS PA3IHIHBIX
TIOUCKOBBIX CHCTEM;

CaMOCTOATENBHO  BHIOMpATh  ONTUMANBHYIO  (OpPMY  IpeACTABIECHHUS
Ouonorudeckol uHdopMaUK (CxeMbl, rpaQUKy, AUArPAMMbI, TAGIIUIEL, PUCYHKH
U Jpyroe);

WCTIONIb30BaTh HAYYHBIH S3bIK B KayecTBe CpeicTBa NpH pabore ¢
Ouonorndeckodl MHGOpMAlLMell: NPAMEHSATh XUMUYECKHe, (H3HYECKHE W
MaTeMaTHIECKUe 3HAKU U CHMBOJBI, (GOpMyIbl, ab6peBHaTypy, HOMEHKIATYpY,
HCTIONB30BaTh M NpeoOpa3oBhIBaTH  3HAKOBO-CUMBOJIMYECKHE  CPENCTBA
HAarJISIIHOCTH;

BIIAJIETh ~ HaBBIKAMH  DAacClO3HABaHMS W 3alUUTHl  WHOOPMAIIHH,
MH(POPMALUOHHOM 6€30IaCHOCTH JTUMYHOCTH.

Osnanenue ynuBepcaabHbIME KOMMYHHKATHBHBIMHA A CTBHSIMH:

1) obmenne:

OCYLIECTBIIATE KOMMYHHUKAIIMHU BO BCEX Cepax KU3HU, aKTUBHO y4aCTBOBATH
B JlMajiore MM JIMCKyCCHH MO CyllecTBy obcyxaaeMoil TeMsl (YMEHHe 3a1aBaTh
BOIIPOCKI, BBICKA3bIBATh CYXXAEHHUS OTHOCHTENILHO BBHINONHEHHS Mpe/siaraeMoi
3a/1a4M, YYMTBIBATh MHTEPECHl M COIVIACOBAHHOCTH TO3ULHMHA APYIUX YYaCTHUKOB
Jiaora Uil JUCKYCCHH ),

pacrmo3HaBaTh HeBepOalbHBIE CpEeNcTBa OOINEHMs, IOHMMATh 3HAYECHHUE
COLMANIBHBIX 3HAKOB, I[PEAIOCHUIOK BO3SHMKHOBEHHS KOH(IMKTHBIX CHTYAIHH,
YMETh CMSIT49aTh KOH(MIUKTEI ¥ BECTH [IEPETOBOPEI;

BIIAZIETh PA3IMYHBIMU CrocobamMu OOIEHHUsST W B3aMMOJIEHCTBHS, MOHHMATH
HAMEPEHHUs IPYTUX JIOZACH, IIPOSIBIAT yBAXKUTEIBHOE OTHOIIEHNE K COOECeTHUKY
U B KOPPEKTHO# (popme pOopMyIUpOBaTH CBOM BO3PAKEHNUSI;

Pa3BEPHYTO W JIOTHYHO H3JIaraTh CBOIO TOYKY 3PEHHS C HCIOJIB30BAHHEM
A3BIKOBBIX CPEJICTB.

2) coBMecTHAs AeITeJIbHOCTD:

[IOHMMATEL ¥ MCIIOJIB30BATh MPEUMYIIECTBA KOMAHIHOM M WHIMBHIYAILHOM
paboThI NpU pemeHny GHOTOrnYeckoi Mpo6ieMsl, 060CHOBBIBATE HEOOXOIUMOCTD
NIPUMEHEHMS TPYIIIIOBBIX (HOPM B3aMMOJIEHCTBYS IPH pElleHyH y9eOHO 3a1aum;

BEIOMpATh TEMATHKy U METONBI COBMECTHEIX NEHCTBHH C ya€ToM 00IMX
HMHTEPECOB U BO3MOXKHOCTEH Ka)K/I0T0 YIeHa KOJIJIEKTHBA;



NPUHAMATh  LEJIHM  COBMECTHOM  JeATENbHOCTH, OpPraHM30BBIBATH U
KOOPIIMHUPOBATE JACHCTBUS MO €€ JOCTWKEHHIO: COCTaBIATh IUIAH HeHCTBHiA,
pacipenesiTb pojiu C y4E€TOM MHEHWH YYaCTHHKOB, OOCYKHATh pe3ysbTaThl
COBMECTHOM pabOTHI;

OIICHMBATh KAa4eCTBO CBOEro BKJAJla ¥ KAXKIOTO YYACTHUKA KOMAHIBI B
ofIWi pe3ynpTaT o pa3paboTaHHBIM KPUTEPHSIM;

MpeanaraT HOBBIE TIPOEKTHI, OLICHHMBaTb HAEU C [O3WIMUUA HOBU3HEL
OPUIMHATBHOCTH, IPAKTHYECKON 3HAYUMOCTH;

OCYIIECTBIATh IIOSUTHBHOE CTPATErHYECKOE TIIOBEAEHHE B pasiMYHBIX
CUTyalUsiX, POSBIISATE TBOPYECTBO U BOOOpaXkeHre, ObITh MHULIUATHBHEIM.

OgJaanenne yHupepcaabHbIMH PEry/IsiTHBHBIMH JefCTBHSAME:

1) camoopranusanus:

MCIIONIb30BaTh OHMOJIOrWYECKHe 3HAHUA UL BBISBJIEHHS NpoOieM H ux
pelIeHHs B JXU3HEHHBIX U Y4eOHBIX CUTYAIHIX;

BBIOMpaTE Ha OCHOBE OHOJOTMYECKMX 3HAHHM LENeBble M CMBICIOBBIE
YCTaHOBKM B CBOMX ACHCTBHSIX M IOCTYNKAaX IO OTHOLICHHIO K XKHBOH IIPUPOE,
CBOEMY 3I0POBBIO U 3JOPOBBIO OKPYIKAIOIIHUX;

CaMOCTOATEIBHO OCYIIECTBIIATE MMO3HABATENBHYIO HESTEIBHOCTD, BBISBIISATH

NpoOJIEMB], CTAaBUTh U (HOPMYIMPOBATE COOCTBEHHBIE 3a1aUl B o0OpazoBaTebHOI
NESATEeJIbHOCTH U XXU3HEHHBIX CUTYAIUsX;

CaMOCTOATENBHO ~COCTAaBIATH IUIAH pelIeHMs] MpobiieMbl ¢  y4&ToM
MMEIOIUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEM U IIPEINIOYTEHHUI;

JaBaTh OLIEHKY HOBBIM CHUTYallHsIM;

pacImMpsTh paMKK y4eOHOI0 IpeaMeTa Ha OCHOBE JIMYHBIX TIPE/OYTEHHUIN;

JieJlaTh OCO3HAHHbINM BBEIOOp, apryMeHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a penieHue;

OLIEHMBATh IPUOOPETEHHBIN OIIBIT;

CIIocOOCTBOBATE (DOPMUPOBAHMIO U TPOSBICHHUIO IIHPOKON 3PYIULKMA B
pa3sHBIX OOJACTAX 3HAHWH, IOCTOSHHO I[OBBINIATH CBOM OOPA30BATENBHEIA W
KyJIbTYPHBIH YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLUECHKY HOBBIM CHTYyalldsIM, BHOCHTh KOPPEKTHBBI B J€STEILHOCTB,
OIIEHHUBATh COOTBETCTBHE PE3YIHLTATOB LIEJISIM;

BIIa[ICTh ~ HaBBIKAMH  I103HABAaTENIbHOM  pedieKcHr Kak  OCO3HAHUS
COBEPIIAEMBIX JEHCTBUHA M MBICIUTENBHBIX IPOLECCOB, MX pE3YNbTATOB U
OCHOBaHMH, HCIIONB30BATh NPUEMBI pedIEeKCHH UL OLEHKH CHTyaluH, BEIGOpa
BEPHOTI'0 pELIeHHS;

YMETb OLEHMBaTh PUCKH M CBOEBPEMEHHO INPUHUMATH PELIEHHS 10 HUX
CHIDKEHHIO,



TPUHAMATE MOTHBBI M apryMeHThl APYrHX IIpH AaHANH3e pe3yIbTaToB
IEATENBHOCTH,

3) npunsiTHe cebsi U APyrux:

NPUHUMATH Ce0s1, TIOHUMAs CBOU HENOCTATKU 1 JIOCTOUHCTBA;

MPUHMMATL MOTHBBI M apryMeHTHI Jpyrux IpU  aHAIM3€ pe3yJIbTaTOB
NIEATENBHOCTH;

TpU3HABATE CBOE MPABO U IPABO APYIUX HA OMIMGKH;

Pa3BUBATH CIIOCOOHOCTH MOHUMATE MHP C TIO3UIIH JAPYIroro 4yenoBeka.
IIPEAMETHBIE PE3YJIBTATBI

IlpenmeTHble pesynbraThl  OCBOeHws CoZepKanus y4eOHOro mpemMera
«buonorus’» Ha yriny6nEHHOM YPOBHE OpDHEHTHpPOBaHbI Ha obecredeHwe
NpoGuiIbHOrO  06yueHus obyuaromuxcss  Guomorun. Oy BKJIFOYAIOT:
crenuduYecKre uist GHOIOTHH HAay4HBIC 3HAHWS, YMEHUS U CIIOCOOBI MeHCTBHI TTo
OCBOCHHIO, MHTEPIPETALMH U MPeobpa3OBaHMIO 3HAHMIA, BUJIBI JIESTENBHOCTH T10
TIOJTyYCHUIO HOBBIX 3HAHUM M UX NMPUMEHEHHIO B Pa3IUYHBIX Y4YEOHBIX, a TAKKe B
PEANbHBIX JKU3HEHHBIX cUTyauusx. IIpeameTHbie Pe3yNbTaThl MPeCTaBICHBI [0
roJaM U3y4deHus.

IlpenMeTHBIe pe3ynmbTaThl OCBOeHWHs y4ebHoro mnpeamera «Buonorusy B 10
Kjlacce NOJDKHBI OTPaXkaTh:

CQOPMUPOBAHHOCTL 3HAHWH O MecTe u poiH OHONIOTHM B CHCTeMe
CCTECTBCHHBIX HayK, B (hOpPMHPOBAHWH CCTECTBCHHO-HAYYHOM KapTHHBEI MUpa, B
IO3HAHHM ~ 3aKOHOB  IPUPOABl ¥  pelleHHH npo0JieM  pamrOHATEHOIO
HPHPONIOTIONIE30BAHKS, O BKJIAaJe POCCHIICKMX H 3apy6esKHbIX YYEHEIX B pa3BUTHE
buosoruu;

BIIAICHUE CUCTEMOM OHOJOTHYECKUX 3HaHWW, KOTOpas BKJIFOYAET:
OCHOBOIIOIIATAIOMIIE OHOJOTMIECKAE TEPMHUHBI U  OHSTHS (XKM3HB, Kierka,
OpraHus3M, Meraboju3M, TOMeocTas, CaMOperyJsiius, CaMOBOCIPOU3BE/IECHHE,
HACJIeICTBEHHOCTh, W3MEHYHUBOCTh, POCT M PasBUTHE), GHONOrMYEcKUe Teopun
(xerounast reopus T. IllBanua, M. HIneiinena, P. Bupxosa, xpomocomHas TEOpHUs
Hacneactsennoctd T. Moprauna), ydemmss (H. U, Basuiosa — 0 ILEHTpax
MHOroOOpasusi M  MpOUCXOXKACHHUS KYyJIbTYPDHBIX  pacTeHWi#), 3aKOHBI
(emHOOGpa3Msl MOTOMKOB TICPBOTO IIOKOJIEHHS, PACIUEIIeHHs], YUCTOTH raMer,
HC3aBUCHMOTO  HacinemoBaHus I. MeHJens, TroMONOrHYeCcKIxX psamoB B
HaCJIe/ICTBEHHOM U3MEHYUBOCTH H. . Basunogsa), TIPHHIUIIB]
(KomruIeMeHTapHOCTH);

BJIAICHUC OCHOBHBIMH METONAMH HAYYHOTO [IO3HaHUsI, HCIIOJIB3YEMBEIX B

OMOJOrMYECKIX HCCIETOBAHMSX SKUBEIX 00BeKTOB  (omucanue, H3Mepenye,
HabmoneHue, 9KCIIEPUMEHT);



MHTO3a, MeHO3a, rameTorenesa, 3MOpuorenesa, [I0CTIMOpHOHaIBHOrO pasBUTHS,
Pa3MHOXeHus, HHIMBUIYAIbHOTO  pa3BUTHs OpraHusma (oHTOreHesa),
B3aUMOJICHCTBUS I'eHOB, I'€Tepo3uca, HCKYCCTBEHHOTO oT6opa;

PacTeHHH, JKUBOTHBIX | YEI0BeKa;
YMEHHME HCIIOJIL30BATE COOTBETCTBYIOMIME apryMEeHTHI, 6Honomqecrcy}o

TEPMHUHOJIOTHIO U CHMBOHHKy I AOKasaTeyibcTBa poacTna OpPraHu3sMoB Pa3HBIX
CHCTEMaTHYeCKUX rpyumi;

BBIBOZIBI ¥ ITPOTHO3bI HA OCHOBAHMK [IOJIyY€HHBIX Pe3yJIbTaTOB;

YMEHUE BBITIOJIHATE nabopatopHele § IIPaKTUYECKHE pPaGoTEl, cobmonare
lTpaBuna npyu pabote ¢ yueGHbM J1ab0paTopHBIM obopynoBanuem;

YMEHUE BBIIBHTATH TUTIOTE3Bl, MPOBEPATH mX SKCIIEpUMEHTAILHEIMY

PE3YJIBTaTEl 1 NeNaTh BEIBOLKL;

YMEHHE y4acTBOBAThL B Y4e0HO-HCCle oBaTembCKokt pabote mo Guosnorun,
9KOJIOTHH U MEIMIINHE, NMPOBOAUMOH Ha 0aze MIKONBHEIX Hay4IHBIX 0O0IecTB, U
nyOnuYHO  mpencTaBisTy MOMYYCHHBIE  pe3ynbTaThl  Ha YYEHHUYECKHUxX
KOH(epeHIHsX;

YMEHHE OLICHMBATL 3THYECKHe ACIICKTBI  COBPEMEHHBIX HCCITENOBANHMIT B
obmactd  Guomormm gy METUIIHHE] (KnoHHpoBaHye, HCKYCCTBEHHOE
OTUIOXOTBOPEHHE, HapaBieHHOe M3MCHEHHE reHOMa M CO3maHue TPAHCIeHHBIX
OpraHu3MOB);



MHTEPEC, HaNpaBJICHHBIH Ha 0CO3HAHHLL BeIOOD COOTBETCTBYIOIIEH Npodeccun u
[IPONOIKEHKUE  GHONOrHYecKkoro obpazoBanus B OpTraHM3anusX  cpegHero
POYECCHOHANTBHOTO 1 BBICIIIEro 00pazoBanws.

IIpenmernsie PE3ylIbTaTel OCBOEHHS y4eGHOro lipenmera «buonorusy» B 77
Klacce NOIKHBI OTpaXkaTh:

COOPMHPOBAHHOCTE  3HAHMI O MeCTe u pomu OGuomorum B cucreme
CCTECTBEHHBIX HAyK, B (bopmupoBanuu COBpPEMEHHOM CCTECTBEHHO-HAYYHOH
KapTHHBl MHMpa, B II03HAHWH 3aKOHORB TIPUPOIBI ¥ PEIUEHHH 3KONOrHYecKmy
npobiem 1ICI0OBEYECTBA, a Takke B PCLICHUN  BOIIPOCOB  panHOHATBHOrG
IIPUPOJIOIIONIE30BaAHMS, U B bopmupoBannu [IEHHOCTHOI'O OTHOIIEHHUS K pupoze,

ob1mecTay, €IIOBCKY, O BKJIaJe POCCHHUCKHX W 3apYOEKHBIX yUEHBIX-GHOIOrOR B
pasBuTHE OHONOrMY;

TEPMHHOB M MHOHATHI (B, dKocucrema, buocepa), Guomormyeckie TEOpUHU
(3BomOnIHOHHAs Teopus Y. Jlapeuna, cunteTHyecKas TCOPHSL 3BOJIFOLIMY), yYeHus
(A. H. Cesepriosa — o MYTAX ¥ HaNpaBleHUsIX sBoomy, B Bepuanckoro — o
Ouocdepe), 3aKoHE! (reretuyeckoro paBHOBecus JDx. Xapau u B. Baiin6epra,
3apOJBIIEBOTO cxoacTBa K. M. bspa), npasuia (MuHEMYMa  FO. JIubuxa,
SKOJIOTHYECKON MUPaMU B SHEPTUM), THIOTE3B! (rHmoTe3a «vupa PHK» V,
['unbepra);

YMCHHE  BIaJeTb  OCHOBHBIMHU MCTONaMH  Hay4yHOro  mo3HaHms,
HCIIOJIb3yEMBIMM B GHOJIOMHYECKIX MCCIICIOBAHUSAX KUBBIX 0GBEKTOR 1 9KOCHCTEM
(omucanwe, u3Mepenye, Habmoxenue, 9KCIIEPUMEHT), CrIocoGaMu BBISIBIIEHUS U
OLCHKA aHTPOIIOTEHHBIX H3MEHEHHI B IIpUpoe;

YMEHHE BBIIENATh CYIECTBEHHEIE NPHU3HAKU: BHJIOB, Ouoreonernosos,
SKOcHCTeEM H OGuocdeps, CTabHIM3HpyIoIIEro, ABIXKYIIETO M pa3phIBAOIIEro
€CTECTBEHHOrO orbopa, aJlNIONIaTPUYECKOT0 U CUMIIATPUYECKOTO

ABWXXYIIUMHU CHIIAMH aHTPOTIOreHe3a, KOMIIOHEHTAMH Pa3IMYHBIX 3KOCHCTEM U
TIPHCIIOCOOIEHUSIMY K HUM OPTraHU3MOB;

YMCHHE  BBIABIATD  OTNHYMTENEHLE TIPUSHAKA ~ KUBBIX  cHCTeM,
IPUCIIOCOBNIEHHOCTh BHIOB K cpene obuTaHus, aGHOTHYECKHX K OHoTHYeCcKIX



KOMIIOHEHTOB ~ 3KOCHCTEM,  B3auMOCBs3ei OPTaHU3MOB B coobuiecTBax,
aHTPOIIOTCHHBIX H3MEHEeHMH B HKOCHCTEMAX CBOCH MECTHOCTH;

YMEHHE HCHOJIb30BaThH COOTBETCTBYIOIME apryMeHTHl, Ononormaeckyro
TCPMHUHOIIOTHIO U CHMBOJHKY ISt AlOKa3aTeNbCTBA POJICTBA OPraHU3MOB Pa3HbIX
CHCTEMATUYECKHX TPYIII, B3aMMOCES3H OPTaHU3MOB M Cpebl OGUTAHHS, eqUHCTRA
HCJIOBEYECKHX pac, HeoOXOMUMOCTH COXpaHCHHs MHOroob6pasusi BUIOB u
YKOCHCTEM KaK YCIOBHSI COCYIIECTBOBANMS TIPUPOJIBI U YeI0oBeYecTBa;

YMEHHE pelaTh OHOJIOrHYeCKHe 3a/iati, BBIABIIATH IPHIMHHO-CIIEICTBEHHELE
CBSISH MEXIY HCCIIelyeMbIMU GHOIOrYecKuMy fiponeccamu u sIBNEHUAMH, feaTs
BBIBOJBI ¥ IIPOTHO3BI HA OCHOBAHUK TIOY4EHHBIX Pe3yJIbTaTOB;

YMCHHE BBINONHSTE JabOpaToOpHbe paKTHYeCcKHe paboTel, cobiomaTs
lTpaBHJIa NIpH paboTe ¢ yuyeGHBIM 1 nabopaTopHbIM o0opynoBanueMm;

YMEHHE  BBIIBUraTh IUIIOTE3EI, TIPOBEPATE  MX  HKCIEPUMEHTATbHEIMY
CPeAcTBamMH, (opMyIupys wes HCCIICIOBAHMS, aHAIM3UPOBATE MOJIy4YeHHbIe
PE3YJIBTAThI U JEJIATH BBIBOBL;

YMEHUE y4acTBOBaThL B Y4eOHO-HCCIeoBaTe IbCKOl] pabore mo Guonorum,
PKOJIOTHH W MeIWUMHE, NPOBOAMMON Ha Gaze IIKOJIEHBIX HAYYHBIX OOLIECTB, K
MyOIMYHO  mpencTaBisTh NOTy4Y€HHble  pe3ynbTaTel  Ha YYEHUYECKUX
KOH(epeHIHsIX;

YMEHUEC OLICHWBAThH MITOTE3H] K TCOPHH O IPOUCXOXKICHUH IKHU3HHU, YeI0BeKa
M H€II0BEYECKUX pac, O MpUYHHAX, NOCTIEACTBUSAX U Criocobax IIpeIOTBpaIeHus
MIO06ANBHEIX H3MEHEHUH B Ouocepe;

OroTexHoMOrUH, TICHXOIIOTHY, BETEPUHAPUH, CEIBCKOro XO3SIMCTBA, NHINEBO
IIPOMBIITIEHHOCTH, YTy 6IIsTh TIO3HaBaTeNbHBIA HHTEpEC, HallpaBJIeHHBIH Ha
OCO3HAHHBIA  BEIGOp COOTBETCTBYIOLlEH  mpodeccHn  u IPOJIOIDKEHHe
Guonornueckoro o6pasoanus g OPTaHU3ALHSX CPEAHETO IPODECCHOHANBHOrO K
BBICIIEro 00pa3oBaHus.
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