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MNOACHUTEJIbHASA 3AIINCKA

[Iporpamma mo yuebnomy npeamery "buonorus” (nanee - OMOIOTHs) HA YPOBHE CPEAHETO
obmiero oopazoBanus paspadborana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03
«O6 obpaszoBanuu B Poccuiickoit ®enepanum», ®I'OC COO, Konmemuuu mpemnogaBaHus
yuebHoro npeamera «bronorus» u OCHOBHBIX MOJIOXKEHHH (perepanbHoi paboueil mporpaMmbl
BOCIIUTAHUSL.

VYueOuplii npeamer «buonorus» yriyonéaHoro ypoBHs usyueHus (10-11 xmaccsr)
SBIISICTCS. OJTHUM W3 KOMIIOHEHTOB INpenMeTHON o0nactu «EcTecTBeHHO-HaydHBIE TPEAMETHD.
Cornacro monoxkenusim PI'OC COO mnpodunbHbe y4eOHBIE NPEAMETHI, H3ydaeMmble Ha
yIIIyOJIEHHOM YPOBHE, SIBISIFOTCS criocoOoM muddepenimanuu oOydeHus Ha YpOBHE CPEIHETO
oOuiero oOpa3oBaHMsl M MPU3BAHBI O0ECHEUNUTh MPEEMCTBEHHOCTh MEXJy OCHOBHBIM OOIIMM,
CpPeIHUM OOIIMM, CPEIHUM TPO(PECCHOHATBHBIM M BBICIIMM OOpa3oBaHueM. B To ke Bpems
KaX/IbI U3 9THX y4eOHBIX MPEJAMETOB JO0JDKEH OBITh OPHEHTUPOBAH HA MPHOPHUTETHOE PEUICHHUE
o0pa3oBaTeNIbHBIX, BOCIIUTATENbHBIX U PA3BUBAIOIIMX 3ajjay, CBA3aHHBIX C MpodopueHTanuei
oOyyarouuxcss ¥ CTUMYJIMPOBAHHEM HHTEpeca K KOHKPETHOM 0O0JIaCTM HAy4dHOTo 3HaHUS,
CBSI3aHHOTO C OHWOJIOTHEH, MEIWIIMHOW, SKOJIOTHEH, ICHUXOJIOTHEH, CIIOPTOM WM BOCHHBIM
JIeTIOM.

[Iporpamma mo yue6HOMY npeamerty "buosnorus" na€r mpencraBieHue o IeU U 3a1adax
u3ydeHus yueOHoro npeameta «buonorus» Ha yriry0Ja€HHOM ypOBHE, OINpeieisieT 00s3aTenbHoe
(MHBapMaHTHOE) TMpEIMETHOE COJEpkKaHHe, €ro CTPYKTYpUpPOBAaHUE IO pasfesaM M TeMmaw,
pacnpezeneHue mo KiaccaM, peKOMEHIyeT MOCIIeJ0BaTeIbHOCTh U3YUYeHUs YyueOHOTO MaTepuania
C y4€TOM MEXIPEAMETHbIX U BHYTPUIIPEAMETHBIX CBS3€d, JIOTMKM Yy4eOHOro mpoiiecca,
BO3PACTHBIX OCOOCHHOCTEW oOydarommuxcsa. B mporpamMme mo OMONOTHU peaiM30BaH MPUHITUTT
MPEEMCTBEHHOCTH C HW3yYCHHEM OHOJIOTMHM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs,
Omaromaps 4yeMy IPOCMATpUBAeTCsl  HAMpaBICHHOCTh Ha  MOCJEAYIOIIee  pa3BUTHE
OMOJIOTMYECKUX 3HAHWUN, OPHEHTUPOBAHHBIX Ha (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOTO
MHPOBO33PEHHUS, IKOJOTUYECKOTO MBIIUICHHS], MPEICTaBICHUNH O 3I0pOBOM 00Opase >KU3HH, Ha
BOCIIUTaHHE OEpEeKHOT0 OTHOILIEHUS K OKpYXKarolled NpupogHoil cpene. B mporpamme 1o
OMOJIOTMM TakK)Ke IMOKa3aHbl BO3MOXHOCTH ydeOHoro mpenmera «buonorus» B peanu3anuu
tpeboBannii ®I'OC COO K TIaHUPYyEeMbIM JUYHOCTHBIM, METANPEAMETHBIM M TMPEAMETHBIM
pedynprataM o0O0ydeHuss U B (OPMHUPOBAHMM OCHOBHBIX BHJAOB Y4e€OHO-TIO3HABATEIbHOM
JEeSITeNHOCTH OOy4YaloUIuXCcs MO OCBOCHHUIO COJIEp>KaHUsi OMOJIOTMYEcKOro oOpa3oBaHUs Ha
YpOBHE CpeHero o0Iiero 06pazoBaHusl.

VYueOHsblii nmpeamer «buosorus» Ha YpOBHE cpenHero ooumiero odpa3zoBaHHUS 3aBepIlacT
Ouosoruueckoe oOpa3oBaHUe B IIKOJE U OPUECHTHPOBAH HA PACHIMPEHUE U YrIIyOJleHUE 3HAHUI
oOyuaronuxcs O JKMBOM TMPHpPOJE, OCHOBAX MOJIEKYJIAPHOM U KIETOYHOW Ouoioruwu,
AMOPHUOJIOTUH U OMOJIOTUU PA3BUTHS, TEHETHKH, CENEKIIUHU, OMOTEXHOJOTHH, 3BOIIOIMOHHOTO
yUEHUS U IKOJIOTHH.

N3yuenne yuebHnoro npenmera «buonorus» Ha yriyOjaeHHOM ypOBHE OPUEHTHPOBAHO Ha
MOJrOTOBKY OOyYaromuxcs K HOCIeIyIoUleMy MOJYy4eHHI0 OHOJOrMYecKoro oOpa3oBaHUs B
By3aX M OpraHM3alusiX CpelHero mpogeccuoHaabHOro oopazoBaHus. OCHOBY €ro CoJep KaHus
COCTaBIIIET CcHUCTEMa OHOJIOTUYECKHX 3HAHWM, MONYYEHHBIX MpPU H3YUYEHUU OO0yJaroIIUMHCS
COOTBETCTBYIOLIUX CHUCTEMAaTUYECKUX pa3AeioB OHOJIOTMHM Ha YPOBHE OCHOBHOIO OOIIEro
obpazoBanus, B 10—11 ximaccax 3Tu 3HaHHS TOTYYarOT pa3BUTHE. Tak, pacIIMPEHBI U YIITyOJICHBI
OMOJIOTHYECKHE 3HAHUS O PACTEHHSX, JKMBOTHBIX, TpHuOax, OakTepusx, OpraHu3Me 4eJOBeKa,



O0mMX 3aKOHOMEPHOCTSX KH3HH, MJOMOJHHUTEIBHO BKIIOUEHBI OHOJOIMYECKHE CBEICHUS
IIPUKJIATHOTO M TIOMCKOBOI'O XapaKTepa, KOTOpPblE MOXHO HCIIOJIb30BAaTh KAK OPUEHTHUPHI IS
nocienyomero Beidopa npodeccun. Bo3moxkHa Takke MHTErpanus OMOJIOTUYECKUX 3HAHUH C
COOTBETCTBYIOLIMMH 3HAHUSMU, TTOJTYYCHHBIMU O0YJaIOIUMUCS NPU U3YYCHUU QUBNKU, XUMHH,
reorpadguu U MaTEMaTHKH.

CrpykTypa mnporpammbl 1o ydeOHOMYy mnpenMery "buonorusa" orpaxaer CHCTEMHO-
YPOBHEBBI ¥ SBOJIIOIUOHHBIA TOAXOIBI K M3ydeHHIO Ouosyoruu. COTIacHO WM, HM3Yy4YaroTCs
CBOMCTBa U 3aKOHOMEPHOCTH, XapaKTEPHbIE JUIS )KUBBIX CUCTEM PA3HOTO YPOBHS OpraHu3aluH,
HBOJIIOIMM OPTraHMYECKOr0 MHpa Ha 3emie, COXpaHeHHs OHOJIOTHYECKOTO pazHOOoOpa3us
wraneTsl. Tak, B 10 Kiacce HM3Yyd4arOTCsl OCHOBBI MOJICKYJSIPHOM M KIIETOYHON OHOJIOTHH,
ASMOPHUOJIOTUN U OUOJIOTUM PA3BUTHS, TEHETUKU U CEJIEKIMH, OMOTEXHOJIOTHH U CUHTETHUECKOM
OMOJIOTUM, AaKTyaJU3UPYIOTCA 3HAHUA OOyJarolmuXcsi Mo OOTaHWKE, 300JI0THU, aHATOMUH,
¢dusmosiornu yenoseka. B 11 kiacce m3y4aroTcsi BOJIIOIIMOHHOE yY€HHE, OCHOBBI DKOJIOTUM U
ydeHue o ouocdepe.

VYueOHblii mnpeamer «buosorus» mpu3BaH O0ECHEUYUTh OCBOCHHME OO0Y4aroLIUMUCS
OMOJIOTMYECKUX TEOpUH M 3aKOHOB, WJEH, NPUHIMUIIOB W TMpaBW, JIeXKAIIUX B OCHOBE
COBPEMEHHOM €CTeCTBEHHO-HAy4YHO! KapTUHBI MHpa, 3HaHUH O CTPOEHUH, MHOrooOpazuu u
OCOOCHHOCTSIX KIJIETKHM, OpraHu3Ma, MOMYJISIHNH, OMOIEHO03a, SKOCHCTEMBbl, O BbIAAIOIINXCS
Hay4YHBIX JOCTHKEHHSX, COBPEMEHHBIX HCCIEIOBAHMIX B OHOJIOTHH, MPUKIAIHBIX AaCIEKTax
Ouosnornyeckux 3HaHWM. J[7s pa3BuUTHS M TOJAEpKaHUS MHTepeca 00ydaromuxcsi K OHOJIOruu
Hapsiy CO 3HAUYUTENbHBIM 00bEMOM TEOPETUUYECKOTO MaTepuasa B COJACPKaHUHU MTPOrPAMMBI IO
OMOJIOTHH TPEAYCMOTPEHO 3HAKOMCTBO C HMCTOpPHEH CTAHOBICHHS W PAa3BUTHUS TOW WM HHOMU
obnactu OMOJIOTHH, BKJIAJIOM OTEUECTBEHHBIX U 3apyOekKHBIX YUEHBIX B PEIICHUE Ba)KHEHIINX
OMOJIOTMYECKUX U SKOJOTHYECKHUX MPoOIIeM.

Henb n3yuenus yuebHoro npeamera «buonorus» Ha yrnyOaéHHOM ypoBHE — OBIAJCHHE
0oOyyaroUMMUCS 3HAHUSAMU O CTPYKTYpPHO-(DYHKIIMOHAJILHOM OpPraHU3allMU >KUBBIX CHUCTEM
Pa3HOro paHra u NpuoOpeTeHue YMEHHI HCIO0JIb30BaTh 3T 3HaHUS B (POPMHpPOBAHUM MHTEpeca
K ompenenéHHoi obnactu nMpodecCHOHaIbHON eATeIbHOCTH, CBSI3aHHOW C OMOJIOTHeH, Win K
BBIOOPY y4eOHOT0 3aBe/IeHus IS IPOJOHKEHUs OHOJIOTUYECKOro 00pa3oBaHus.

JlocTkeHue 1esu u3ydeHus ydeOHoro npenmera «buonorusy» Ha yriayOnEHHOM ypoBHE
obecrieunBaeTcs PelIeHuEeM CIIEIYIOUIUX 3a/1au:

OCBOCHHE OOYy4YaIOIUMHUCS  CUCTEMbl OHOJIOTMYECKMX 3HAHM: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPHsX, KOHIIEMIHIX, TUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IpaBuiaXx,
COCTaBIISIIOIIUX  COBPEMEHHYIO €CTECTBEHHO-HAy4YHYI0O KapTHHY MHpa; O CTPOCHHHU,
MHOT000pa3uu U 0COOEHHOCTAX OMOJIOTUYECKHX CHCTEM (KJIETKa, OPraHu3M, MOMYJISIus, BHI,
ouoreorieHo3, Ouocdepa); O BBHIIAIOMIMXCS OTKPHITUSX M COBPEMEHHBIX HCCIEJOBAaHUAX B
OHOJIOTHH;

O3HAKOMJICHHE  OOydYalmuXcsi ¢  METOJAaMHM  TO3HAHMS  JKMBOW  MPHUPOIbIL:
UCCIIEI0BATEIbCKUMHU METOJaMU OMOJIOTHYECKUX HayK (MOJIEKYJISPHOM M KI€TOYHOW OMOJIOrHH,
SMOPHOIOTUN M OMOJIOTUU PA3BUTHUS, TEHETUKU U CENIEKI[MH, OMOTEXHOJIOTMU U CUHTETUYECKOM
OMOJIOTUH,  MAJEOHTOJOTMH, OKOJOTMM); METOJAAMU  CaMOCTOSTENBHOTO  MPOBEICHUS
OMOJIOTUYECKUX MCCIIEJOBAaHUN B J1a0OpaTopuu M B Mpupoje (HaOIroAeHUe, H3MEpEeHMUE,
HKCTIEPUMEHT, MOJICTUPOBAHKE);

OBJIaZIcHHEe OOYYaIOUUMUCS YMEHMSIMHU: CaMOCTOSITEIbHO HAaXOJUTh, aHAIN3UPOBATh U
UCIOJb30BaTh OMOJIOTHUECKYI0 HH(OPMAIUIO; TOIb30BATHCS OMOIOTUYECKON TEPMUHOJIOTHEN U
CUMBOJIMKOW; YCTAQHaBIMBAaTh CBSI3b MEXAYy pa3BUTHEM OWOJIOTUM U  COIMAJIBHO-



HSKOHOMHYECKUMH U SKOJIOTHYECKUMHU TPOOJIeMaMH YeJIOBEYECTBA; OICHWBAThH IOCIECACTBUS
CBOCW JEATENFHOCTH 10 OTHOIIEGHHIO K OKpPY)KAIOLIeH NPUPOIHOW cpene, COOCTBEHHOMY
3MI0POBBI0 W 3JI0POBBIO0  OKPYXKAIOMIMX Jitojel; OOOCHOBBIBATH H  COONIOAATH  MEphI
npo(MITaKTUKA UH(EKIMOHHBIX 3a00JI€BaHUH, MpaBUiia MOBEACHUS B NPUPOAE M 0OecreueHus
0€301acHOCTH COOCTBEHHOU KH3HEICSATEILHOCTH B UPE3BBIYAHHBIX CUTYAIMSIX MPHPOJTHOTO H
TEXHOTEHHOTO XapaKkTepa; XapaKTepU30BaThb COBPEMEHHBIC HAy4YHbIE OTKPBITUS B 00JacTH
OHOJIOTHH;

pa3BuUTHE y 00YJaIOUINXCSl MHTEIUICKTYaIbHBIX U TBOPYECKUX CIIOCOOHOCTEH B Mpolecce
3HAaKOMCTBA C BBLIAIOUIMMHCS OTKPHITUSAMHU M COBPEMEHHBIMH HCCIEIOBAaHUSAMU B OHOJIOTHH,
pemaemMbpIMU €10 MPOoOJIeMaMH, METOJIOJIOTHEH OMOJIOTHYECKOTO HCCIETOBAHMS, IMPOBEICHUS
OKCTIEPUMEHTAIBHBIX ~HCCIICAOBAHUM, pelmIeHus] OWOJIOTHYECKUX 3a/1ad, MOJCIHPOBAHUS
OMOJIOTUYECKUX OOBEKTOB U TIPOIIECCOB;

BOCIHTaHUE y 00y4JaromMXcs IIEHHOCTHOTO OTHOMICHHUS K JKUBOHM MPUPOJAE B IEJIOM H K
OTIEeNbHBIM €€ OO0BEeKTaM | SBJICHUSAM; (OpPMUpOBaHME DKOJOTHYECKOW, TeHETHYECKOH
TPaMOTHOCTH, OOIIEH KyIbTyphl MOBEIEHHS B IMPHPOJEC; WHTETPAIMU E€CTECTBEHHO-HAYYHBIX
3HAHWI;

npuoOpeTeHne 00yJaroIIUMUC KOMIIETEHTHOCTH B PAIMOHATBHOM TPUPOAOTIONH30BAHUT
(coOmronenue mpaBWJI TOBEACHHS B TPUPOJIE, OXpaHbl BHUAOB, HIKOCHUCTEM, OHOchepsl),
COXPAaHEHHUU COOCTBEHHOTO 3[0POBbS U 3J0POBbSl OKPYXKAIOMMX JtoJed (CoOMoaeHusT Mep
npoduIaKTUKK  3a00JieBaHMM,  oOecrieueHne  0€30MacHOCTH  KU3HENEATCIHHOCTH B
Ype3BBIYaHBIX CHTYaUsX MPUPOJTHOTO ¥ TEXHOTCHHOTO XapaKTepa) Ha OCHOBE HMCIOJIb30BAHHS
OMOJIOTMYECKHUX 3HAHUIN U YMEHUN B TIOBCETHEBHOU JKU3HHU;

CO3JaHME YCIOBHMM Ui OCO3HAHHOTO BbIOOpa OOyYAIOIIMMHCS HHIUBUAYAIbHOU
00pa3oBaTeIbHON TPAEKTOPHH, CIOCOOCTBYIOIIEH TMOCHIERyroIeMy MpodecCHOHATEHOMY
CaMOOIIPE/ICTICHUI0, B COOTBETCTBUU C HHAWBHUIYaJbHBIMM HHTEpECAaMH U MOTPEOHOCTAMU
pervoHa.

OO1ee 4yuCIIO YacoB, OTBEJACHHBIX Ha W3yuyeHUE OHOJOTMM Ha YIIIyOJIEHHOM YpPOBHE
cpenHero oOmiero obpaszoBanusi, coctaBiser 204 gaca: B 10 kmacce — 102 vaca (3 yaca B
Heneno), B 11 kimacce — 102 ygaca (3 yaca B HECIIO).

OTb6op oOpraHu3allMOHHBIX  (OpM, METOJOB M  CcpeACTB OOydeHus OHOJIOTHH
OCYILIECTBIISIETCS ¢ YYETOM CHEUU(PUKU €ro COJACp)KAHUS U HANpaBICHHOCTU Ha MPOJIOJDKEHUE
Ouosnoruyeckoro oOpa3oBaHMsl B OpraHHU3alUsAX CpPeJHEero MpodeCCHOHATBHOIO U BBICIIETO
o0OpazoBaHwUsI.

OO0s13aTeNIbHBIM YCIIOBHEM TMPH 00Y4YeHHUU OHOJIOTMU Ha YriayOJEHHOM YPOBHE SBIISETCS
mpoBe/ieHHEe J1a0OpaTOPHBIX W MpakTUdeckux padbor. Taxke ydactue oOydarommxcs B
BBITIOJIHEHUM TPOEKTHBIX M  y4eOHO-HCCIENOBATENbCKUX pPabOT, TeMaThKa KOTOPBIX
OTIpeIeNIIeTCS y4YUTENeM Ha OCHOBE HMMEIOIIUXCS MaTepUAIbHO-TEXHUYECKHX PECYpCOB U
MECTHBIX MPUPOIHBIX YCIOBHIA.

B cootBeTrcTBHU C pa6oqel71 nporpaMMoﬁ BOCIIMTAHUS BOCHHUTATEIbHBIA ITOTEHIIHAI
npeamMeTa «buonorus» pCaAIM3yCTCA UCPEC3:
® [IPUBJICHCHUC BHUMAHUA 06yqa}01u1/1x05{ K HCHHOCTHOMY ACIICKTY U3YyYd€MbIX HA YpPOKaXx
HBHCHHﬁ, OpraHu3anuro ux pa6OTLI C HOJ'Iy‘-I&CMOfI Ha YpOKE COINAJIbHO 3HAYUMOM
HH(I)OpMaIlHCf/'I — MHULIUUPOBAHUC €€ 06Cy)KI[CHI/I}I, BBICKa3bIBaHU A O6y‘-IaIOH_[I/IMI/IC$I CBOCTO
MHCHHUA 10 €€ TTOBOAY, BBIpa6OTKI/I CBOETO K Hel OTHOIICHMUAA,



® JIEMOHCTPAIMIO 00YJaIOIIMMCS TPUMEPOB OTBETCTBEHHOTO, TPAXKJAHCKOTO TIOBEACHUS,
MIPOSIBJIICHUS YEIOBEKOIIO0US U JOOPOCEPACUHOCTH, Yepe3 M0100P COOTBETCTBYIOIIUX TEKCTOB
IUTSL 9TE€HUS, 3a]0a4 JJIs1 peIIeHus], MPOOIEMHBIX CUTYallui sl 0OCYKJICHHUS B KJlacce;

® IPUMEHEHHUE Ha YPOKaX HHTEPAKTUBHBIX (POPM pabOTHI ¢ 00YUAIOIMIMMHUCS: UHTEIUICKTYaTIbHBIX
Urp, CTUMYJIMPYIOIIUX TO03HABATEIbHYI0 MOTUBALIMIO 00Yy4YaOIIUXCs; TUAAKTUIECKOTO TeaTpa,
I'/I€ NIOJIy4YE€HHBIE Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B TE€ATPAIbHBIX IOCTAHOBKAX; AUCKYCCHUH,
KOTOPBIE JTAIOT 00YYaIOIIMMCS BO3MOXKHOCTh IIPHOOPECTH OTIBIT BEACHUSI KOHCTPYKTHBHOTO
JMaiora; rpynnoBoi paboThl WM paboOThl B Iapax, KOTOpbIE ydaT 00y4aromuXcsi KOMaHIHON
paboTe ¥ B3aUMOJICHCTBHUIO C APYTUMHU 00yIArOIIIMMUCS;

® UHUIIMUPOBAHUE U NOJACPKKY UCCIEI0BATENBCKON JESITENLHOCTH 00Y4aroUXCsl B paMKax
peanu3anuy UMM WHIUBUIYAJIBHBIX U TPYNIIOBBIX UCCIIEN0BATEIBCKUX IPOEKTOB, YTO JACT
00yyarouMMcsi BO3MOKHOCTb MPUOOPECTH HABBIK CAMOCTOSITENILHOTO PEIICHUS TEOPETHUECKON
po0sieMbl, HaBBIK T€HEPUPOBAHUS U OPOPMIIEHNSI COOCTBEHHBIX U/I€H, HABBIK YBAaXKUTEIbHOTO
OTHOIICHHUS K UyKUM HaesIM, 0OPMIIEHHBIM B paboTax Ipyrux uccieaoBareseil, HaBbIK
MyOJIMYHOTO BBICTYIUICHUS NIEpe]] ayJUTOPUEH, apryMEeHTUPOBAHUS U OTCTAUBAHUSI CBOEH TOUKHU
3pEHHs;

® HPABCTBCHHO-3TUYCCKOC BOCIIMTAHUC - JleﬁCTBHe HPABCTBCHHO — 3TUYCCKOT'O
OLCHUBAaHHWA YCBANBACMOI'O0 COACPKAHUA, 06ecnqu/IBa}omee JIMIHO CTHBIHM MOpaJIBHBII)’I
BBI60p Ha OCHOBC COLIMAJIBHBIX U JIMYHOCTHBIX HeHHOCTCﬁ.

® BOCIUTAaHHUE CBOCH I'PAKIAHCKOU UIEHTUYHOCTH: «S» Kak 4acTh Ouocdepsl.
® [PUHATHE [IEHHOCTU MPUPOTHOTO MHUpA.
OCMBICJICHHE TJI00aTbHBIX AKOJOTHIECKUX MPOOIEM.






COJEPKAHUE OBYYEHUA
10 KJIACC

Conepkanue MPOTPaMMbl, BBIACICEHHOE  KVYPCUBOM, HE BXOAWT B  TPOBEPKY
rocyfaapcTBeHHo# urorosoit arrecrauuu (I'A).

Tema 1. buosiorusi kak Hayka

CoBpemeHHast OMOJIOTHST — KOMIUICKCHas Hayka. Kparkas mcTopusi pa3BUTHS OHOJIOTHH.
buonornveckne Haykum W H3ydaeMmble UMHU TpobOiembl. DyHIaMEHTAIbHBIC, MPHKIATHBIC WU
MTOMCKOBBIE€ HAyYHBIE UCCIICIOBAHMS B OMOJIOTHU.

3HavyeHne OuoJoruu B (OPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [lpodeccun, cBs3aHHble ¢ Ouosnorueil. 3HaueHHe OHOJOTMM B IPAKTUYECKOU
NESTETPHOCTH YENIOBEKAa: MEAMIIMHE, CEITbCKOM XO3SWUCTBE, MPOMBIIUICHHOCTH, OXpaHe
TIPUPOIBI.

JdeMoHcTpanuu

[Hoptpetsl: Apucrotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, Y. I'apsei, I
Mennens, B. WU. Bepuanckuii, U. II. IlaBnos, M. WM. Meunukos, H. W. Basunos, H. B.
Tumodees-Pecosckuit, k. Yorcon, ®@. Kpuk, [1. K. benses.

Tabmuipt u cxeMbl: «CBsi3b OMOJIOTUN C IPYrUMH Haykammu», «CucTemMa OHOJIOTHYECKUX
HayK».

Tema 2. /KuBble cucTeMbl U X H3yYeHHE

XKuBble cuctemMbl Kak mpeaMeT u3ydeHust ononoruu. CBOWCTBA )KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOTO COCTaBa, JUCKPETHOCTh M LEJOCTHOCTh, CIIOXKHOCTb M YINOPSAJOYEHHOCTh
CTPYKTYPBI,  OTKPBITOCTb,  CAMOOPraHM3alUs, CaMOBOCIPOU3BEIACHUE, PA3APAKUMOCTD,
W3MEHYUBOCTh, POCT U pa3BUTHE.

YpoBHM OpraHuM3alid >KMBBIX CHCTEM: MOJICKYJISIPHBIM, KJIETOYHbIA, TKAHEBbIM,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUIOBOM, 3KOCHUCTEMHBIN (OHMOTEOIICHOTUYECKHI ),
ouoctepusiit. [Iponeccsl, npoucxoasiye B XHUBbIX cucreMax. OCHOBHbIE NMPU3HAKH >KUBOTO.
Kuzsp kak ¢opma cyiiecTBoBaHUsI MaTepuu. Hayku, u3ydaroniye ,HUBbI€ CUCTEMBI HAa Pa3HBIX
YPOBHSX OpraHU3aLNH.

N3yuenue xuBbix cucteM. Metoasl Ouonornueckoil Hayku. Habmionenue, msMmepenue,
JKCIIEpUMEHT, CHUCTeMaru3auus, MeraaHanu3. lloHsTue o 3aBUCMMON M HE3aBUCHUMOU
nepemeHHol. I[lnanupoBanue skcnepumenta. llocranoBka u mnpoBepka rumnote3. Hynepas
runore3a. [lonarue BeIOOPKHU U €€ AOCTOBEepHOCTh. Pazdpoc B 6uonornueckux AaHHbIX. OleHKa
JIOCTOBEPHOCTHU IMOJYYEHHBIX PE3yJbTaToB. [IpUUMHBI UCKAaKEHUSI PE3YJIbTATOB HKCIIEPUMEHTA.
[loHATHE CTaTUCTUYECKOTO TECTA.

JdeMoHcTpanun

Tabmupt u  cxembl: «OCHOBHBIE TPU3HAKU JKU3HW», «bBHOJIOTHYECKHE CHUCTEMBI»,
«CBoOlCTBa KUBOU MaTepun», «YPOBHU OpraHU3aLUU KUBOM MPUPOIbDY, «CTpOEHUE KUBOTHOM
KiIeTkn», «TKaHM  KUBOTHBIX», «CHCTEMBl OpPraHOB  YEJIOBEUECKOIO0  OpPraHUu3May,
«buoreonenosy», «buocdepar, «MeToapl U3yUeHUs KUBOU MTPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000pYIOBaHUE ISl TPOBEACHUS HAOTIOACHUN, U3MEPEHHI,
SKCIIEPUMEHTOB.

IIpakTuyeckass padora «lcrnosb30BaHUE Pa3IUYHBIX METOJOB NPU HU3YUYEHHUH KUBBIX
CUCTEM.

Tema 3. buosiorust KjieTkun



Knerka — crpykTypHO-(DyHKIIMOHAJIbHAS €MHMLA JKUBOTO. VICTOpPHS OTKPBITHS KIETKH.
Paboter P. I'yka, A. JleBenryka. Knerounas teopust (T. LlIBann, M. Illneiinen, P. Bupxos).
OcHOBHBIE TI0JIO’KEHUSI COBPEMEHHOW KJIETOUHOM TEOpUH.

Metoapl MONEKYISPHOM M KJIETOYHOW OHOJOTHH: MHUKPOCKOMHs, Xpomarorpadus,
anektpodopes, METOJ MeueHBIX aroMoB, auddepeHnnanbHOe  IEHTPU(YTrHpOoBaHUE,
KYJIbTUBUPOBAHHUE KICTOK. M3yuenue DUKCUPOBAHHLIX KiemoK. DIEKTPOHHAs MHKPOCKOIHSI.
Kongokanvnan mukpockonus. Bumanshoe (npusicuzneHHoe) usyueHue Kiemox.

JdeMoHcTpanuu

[Hoptpetst: P. I'yk, A. JleBenryk, T. [lIsann, M. [llneiinen, P. Bupxos, K. M. bap.

Tabmuuper u cxembl: «CBETOBOII MHUKPOCKOI», «DIEKTPOHHBIH MHUKpOCKOM», «lcropus
Pa3BUTHSI METOJIOB MUKPOCKOITHUI.

O6opynoBaHue: CBETOBON MHKPOCKOI, MHUKpPOIpPENapaTbl PaCTUTENbHBIX, KUBOTHBIX U
OaKTEepHAITBHBIX KIETOK.

IIpakTnueckas padora «/I3yyeHne METOJOB KJIETOYHOW OHOJOrHHM (XpomaTtorpadus,
anekTpodopes, nupdepennnanbaoe nentpudyruposanue, [ILP)».

Tema 4. XuMnuyeckasi opraHu3anms KJIETKH

XUMUYECKUN COCTaB KIETKU. Makpo-, MUKpPO- U YJIbTPaMUKpPOAJIEMEHThI. Bona u e€ ponb
KaK pacTBOPHUTENs, peareHra, y4yacTHe B CTPYKTYPUPOBAaHUHU KIETKH, TEIUIOPETYISLUU.
MunepanbHble BelIeCTBa KIETKH, UX OuoJiornyeckasi pojib. Posib KATHOHOB U @aHUOHOB B KJIETKE.

Oprannueckue BelECTBA KIETKU. bronorndyeckue nojmMepsl. benkn. AMUHOKHCIOTHBIN
coctaB OenkoB. CTpykTypbl OenkoBoil moiekynbl. IlepBuuHast cTpykTypa Oenka, HenTHIHAS
CBs3b. BTOpuuHas, TpeTW4YHas, YeTBepTUYHAs CTPYKTyphl. JleHaTypamus. CBoiicTBa OEIKOB.
Knaccuduxkanus 6enxos. buonornueckue GpyHkmuu 6enkoB. [Ipuonbi.

VYrneBoapl. MoHocaxapupl, AWcaxapuibl, OJMTOocCaxapuabl W mojucaxapuasl. OOt
IJIaH CTPOEHUA U (U3HKO-XMMHUYECKHE CBOMCTBa YriieBoJoB. buonormdeckue QyHKUINUN
YTJIEBOJIOB.

Jlumuger.  T'mapodunsHO-THApOGOOHBIE  cBoiicTBa.  Kiaccudukanuss — JTHIHAIOB.
Tpurmuuepunsl, hochomunuabl, BOCKU, crepouipl. buonornueckue ¢pynkiuu aunuaon. OOmue
CBOMCTBa OHMOJIOTMYECKMX MEMOpaH — TEKy4ecTb, CIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJIYITPOHULAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. Crpoenue HykinemHOBBIX KUCIOT. HykiaeoTupbl.
[Tpunnun kommmiementapHoctu. IIpaBumo Yapradhda. Crpykrypa JJHK — nBoiiHas crnmpaiis.
Mectonaxoxaenue u 6uonorundeckue pynknun JJHK. Bunst PHK. ®ynkiun PHK B knetke.

Crpoenue monekynsl AT®. Makpospruueckue cBsizu B Mojiekyiie AT®. buonornueckue
¢byukiun  AT®. BoccraHoBleHHbIE TEPEHOCUMKHM, UX (GYHKIMH B KJIeTke. /[[pyeue
HyKIeo3uompugocghamol (HTD). CexBenupoBanne  JIHK.  Memoow:  cemomuxu,
MPAHCKPUNIMOMUKY, NPOMEOMUKU.

CrpykrypHas Ouonorus: OHMOXHMMHYECKHE U OHO(pU3MYECKHE HCCIEIOBAHMS COCTaBa U
IIPOCTPAHCTBEHHOW CTPYKTypbl Ouomonekyn. Modenuposanue cmpykmypol U  @QYHKYuUL
buomonekyn u ux komniexcos. Komnvromepmwiti Ou3aiin u opeaHuyecKuti CuHme3 OUOMONEKY U
UX HENnPUPOOHBIX AHATI0208.

JdeMoHcTpanuu

[Hoptpersr: JI. Ilonunr, k. Yorcon, ®@. Kpuk, M. Yunkusnc, P. ®pankiun, @. Caurep, C.
IIpy3unep.

Huarpammel:  «PacnpeneneHue XHMHMUYECKHX 3JEMEHTOB B HEKHUBOH IPUPOJIEY,
«Pacrpenenenne XuMU4YECKUX AJIEMEHTOB B )KMBOM IIPUPOJIEN.



Tabmuuper u cxemsl: «llepuoanyeckas TabiuIa XUMUYECKUX DJIEMEHTOB», «CTpoeHHe
MOJIEKYNBl BOJbD», «BemecTtBa B cocTaBe OpraHu3moB», «CTpoeHUE MOJIEKYJbl Oenkay,
«CTpyKTypBl OETKOBOW MOJEKYNbD», «CTpOeHHE MOJEKYNl YrieBoaoB», «CTpoeHHEe MOJEKYI
munuaoBy», «HykienHoBble KUCIOTHY, «CTpoeHre MOsIeKyIbl ATD».

O6opynoBaHue: XUMUYECKasl IOCy1a 1 000pyI0BaHHE.

JlaGopaTopHasi padora «OO0HapyXeHHE OCITKOB C TIOMOIIBIO KAYeCTBEHHBIX PEAKITHIN.

JlabopaTopHas padora «liccienoBanue HyKIE€MHOBBIX KUCIIOT, BBIJIEJIEHHBIX U3 KIETOK
Pa3IMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIMH KIETKH

Tunsl KIeTok: sykapuoTHdeckass U HpokapuoTuyeckas. CTpyKTypHO-(YHKIIMOHAJIbHbIE
00pa3oBaHus KIETKHU.

Crpoenue mnpokapuoTHUeCKoW KieTku. Kierounas creHka OakTepuii u  apxeil.
OcoOeHHOCTH CTpOEHUs TeTepoTPO(PHON M aBTOTPO(PHON MPOKAPHUOTUUYECKUX KIETOK. MecTto u
POJIb MPOKAPUOT B OMOIIEHO3AaX.

Crpoenre n QyHKIMOHUPOBAHUE DYKapHOTUUYECKOH KieTkH. Ilnazmarnueckas MemOpaHa
(mna3manemma). CrTpykTypa IUIa3MaTH4eckod MemOpaHbl. TpaHCIOPT BEIIECTB yepes
I1a3MaTHYeCKyl0 MeMOpaHy: maccuBHBIM (nuddysus, oOnery€éHHas audd@ysus), aKTUBHBII
(mepBUYHBIA M BTOPUYHBIA akTUBHBIA TpaHcmopT). Ilomynponunaemocts MeMOpanbl. Pabota
HaTPUH-KaJIMEBOTO HacoCa. DHJIOIUTO3: MUHOIUTO3, haronutos3. Dk3onuto3. Kiierounas creHka.
CrpykTypa v QyHKIIUU KIETOYHON CTEHKU pacTeHH, rpuOoB.

[urommazma. I[luro3osb. [lurockener. [IBmkenue uurorazmbl. OpraHouabl KIETKH.
OnHomeMOpaHHBIe OpraHOMABI KJIETKHU: 3HAomIasMarnueckas cetb (IDIIC), anmapar ['onbmku,
JU30COMBI, MX CTpoeHHe U (YHKIUH. B3anuMOCBS3b OJHOMEMOpPAaHHBIX OPraHOUIOB KIIETKU.
CtpoeHue TpaHyISIpHOTO peTukynyma. Mexanusm nanpasienus 6Oeaxoe 6 IIIC. Cuntes
pactBopuMbIX  OenkoB. CHHTE3  KJIETOYHBIX MeMOpaH. [mamkuit  (arpaHyssipHBIN)
SHJOIUIa3MaTHYeCKud peTukyaym. CekperopHas Qynkmus anmapara [onbmxu. Moouguxayus
benxos 6 annapame I onvoxcu. Copmuposka benkos 6 annapame I onb0cu. TpaHCIOPT BEILIECTB
B KJeTKe. Bakyosu pactutenbHbiX kieTok. Kierounslit cok. Typrop.

[TonyaBTOHOMHBIE OpraHOWbl KJIETKH: MUTOXOHIPHUM, IJIAcTUIbL. [Ipoucxoocoenue
mumoxonopuii u naacmud. Cumbuocenes (K.C. Mepesckosckuil, JI. Mapeynuc). CtpoeHue u
GyHKIMM  MUTOXOHIpUM u minacTuia. [lepBuuHble, BTOpPUYHBIE U CJOXHBIC IIJIACTH]IBI
(OTOCHHTE3UPYIOUINX JYKApHOT. XJIOPOIUIACTHI, XPOMOIUIACTBI, JIEWKOIJIACTHI  BBICIIMX
pacTeHu.

HemeMm6pannbie opranouasl kietku CtpoeHue M QyHKIIUU HEMEMOpPaHHBIX OPraHOMIOB
kieTku. Pubocomel.  [lpomeosicymounvie ¢hunamenmol. MukpopuiaMeHTbl. AKmMuHosbie
Muxkpoguramenmol. MBbIIIEUHBIE KIETKH. AKMUHOBbIE KOMHOHEHMbl HEeMbIULEUHbIX KIeMmOK.
Muxkpotpy6ouku. Knetounsiii neHtp. CTpoeHHe U [BIKEHUE JKI'YTHKOB M PECHHUYEK.
MuxkpotpyOouku 1uToriasmel. Llentpuons. benku, accoyuuposanmvie ¢ MuKpoguiameHmamu u
Muxpompybouxamu. Momopuvie benxu.

Anpo. Obonouka siApa, XpOMATUH, KapUOILIa3Ma, SAPBIINIKH, UX CTPOCHHE U (DYHKIUH.
SnepHblii 6enkoBbId MaTpHKC. [IpocTpaHCTBEHHOE pPacHoOJIOKEHHE XPOMOCOM B HMHTepdazHOM
anpe. dyxpomamun u eemepoxpomamun. benku XpomaTHHa — TUCTOHBI. J{uHamuxa sA0epHOl
060104KU 8 Mumose. foepHulii mpancnopm.

Knerounsie  BkimtoueHus. CpaBHUTEIbHAs  XapaKTEPUCTHUKA  KJIETOK  AYKapuUOT
(pacTuTenbHOM, )KUBOTHOM, TPHOHOI).

JdeMoHcTpanuu



[optpets: K.C. MepexkoBckuid, JI. Maprynuc.

Tabmuupr u cxembl: «CTpoeHHE SYKApHOTHYECKOH KIETKH», «CTpoeHHe >KMBOTHOM
KIeTKkn», «CTpoeHue pacTUTENbHON KIeTKW», «CTpoeHre MUTOXOHApUWY, «Sapo», «CtpoeHue
IIPOKAPUOTUYECKOHN KIETKI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MMKpPOIpENapaTrbl PacTUTEIbHBIX, >KUBOTHBIX
KJIETOK, MUKPOIIpEnapaTbl 0aKTepUaIbHbIX KIETOK.

JladbopaTopHas padora «/3ydeHne cTpoeHus KJIETOK Pa3InYHbIX OPraHU3MOB).

IIpakTnueckas padora «/3yuyeHue CBONCTB KIETOUHON MeEMOpaHbD».

JlabopaTopHasi padora «/ccnenoBanue 1uiasmMoin3a M JEMIa3MOiM3a B PaCTUTEIbHBIX
KIIETKax».

IIpakTHyeckas padora «/3yueHne NBUKEHHS IUTOIIIA3MbI B PACTUTENIBHBIX KIETKAX).

Tema 6. O6MeH BelecTB M NpeBpallieHNe JHEPTUH B KJIeTKe

AccUMWIALNS U TUCCUMWIISILIMSL — JIBE€ CTOPOHBI MeTabosin3Ma. Tumbl 0OMEHa BEIIECTB:
aBTOTPOQHBIK M  TreTepoTpopHBIA. YyacTHe KHCIOpoga B OOMEHHBIX IIpoIeccax.
OHepreruyeckoe oOecrnieueHue kieTku: npeBpameHne AT® B 0OMEHHBIX Mpoleccax.
@depMeHTAaTUBHBIM XapakTep peakuui KJIeTOYHOro MeradbonuszMa. DepMeHThl, UX CTPOCHUE,
cBoiicTBa W MexaHu3M jeWctBus. KodpepmeHThl. OTnnuns (QepMEHTOB OT HEOPraHUYECKUX
KaTtajau3aTopoB.  benku-akTuBaTtopel UM OEIKU-UHTHOUTOPBHL.  3aBUCUMOCTh  CKOPOCTH
(hepMEeHTaTUBHBIX PEAKIUil OT Pa3INYHBIX (PAKTOPOB.

[lepBUYHBIN CHUHTE3 OPraHUYECKHX BEIIECTB B KieTke. DOoTocuHTE3. AHOKCUEeHHbIU U
oxcucennvlll omocunmes 'y oOaxmeputi. Ceemocodbuparowue nueMenmvl U NUSMEHMbl
peakyuonHoz2o yeumpa. Ponp ximopomnactoB B nporecce poTocuHTe3a. CBETOBass U TEMHOBas
dazel. @omoodvixanue, Cz., Ca- u CAM-munsvt hpomocunmesa. IIponyKTUBHOCTh (POTOCHHTE3A.
Brustaue pa3nuanbix pakTopoB Ha CKOPOCTh GOTOCHHTE3a. 3HaYeHUE (POTOCHHTE3A.

XemocuHnTe3.  Pa3HooOpazue  OpraHM3MOB-XEMOCHHTETHUKOB:  HUTpHU(ULUpPYROIUE
OakTepuu, jxene300aKkTepun, cepoOaKkTeprn, BOJOPOHBIC OaKTEPHH. 3HAUCHNE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunel Opoxenust. IIpogykTel OpoXkeHHs M MX HCHOJIb30BaHUE
4eJ0BEKOM. AHa’pOoOHbIE MHUKPOOPIaHU3Mbl KaK OOBEKThl OMOTEXHOJOTMM W BO30yIUTENN
0ose3Hei.

AdpoOHBIE OpraHM3Mbl. JTambl 3HepreTuyeckoro oobmeHa. IloaroroBUTenbHBIN ATall.
I'mukosn3 — 6eCKUCIOPOJHOE PACILEIUIEHUE [TIFOKO3BI.

buonorudeckoe OKHCICHME, WU KIETOYHOE AbIXaHue. PoJlb MUTOXOHApPHUI B Ipoueccax
Ouosornyeckoro okucieHus. llukmuueckue peakuuu. OkucnurenbHoe (ochopuanpoBaHue.
Ouepeus membpannoeo epaouenma npomonos. Cunmes ATD: paboma npomounou ATD-
cunma3zvl. IlpeumymectBa a’poOHOro myTM oOMeHa BEIIECTB Meped  aHadpPOOHBIM.
D¢ dexTUBHOCTD SHEPreTHUECKOro 0OMeHa.

JdeMoHcTpanun

[Hoptpetsr: [Ix. [Ipuctin, K. A. Tumupszes, C. H. Bunorpaackuii, B. A. Durensrapar, 1.
Mutuem, I'. A. 3aBap3uH.

Tabmuuper m cxembl: «PoTOCHHTE3», «DHepreTHyeckuii oOMeH», «buocuHTe3 Oenkay,
«Ctpoenue pepmMeHTay, «XEeMOCHHTE3Y.

ObopynoBaHue: CBETOBON MHKPOCKOII, 000pYA0BaHUE JUIsl IPUTOTOBJICHUS OCTOSIHHBIX U
BPEMEHHBIX MUKPOIIPENAPATOB.

JlaGopaTtopHass padora «/3ydyeHue KaTaTUTHYECKOW aKTUBHOCTU (EpPMEHTOB (Ha
IIPUMEPE aMUIIa3bl WK KaTajaasbl)».



JlaGopaTtopuass pabora «/3yueHne (EepMEHTATHMBHOTO pACIICIUICHUS TEPOKCHAA
BOJIOPO/JIa B PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX).

JlaGopatopuasi padora «CpaBHeHHE IPOLIECCOB (DOTOCHHTE3a U XEMOCUHTE3a».

JlaGopaTopHasi pa6ora «CpaBHEHHE MTPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HaciieacrBenHasi uHpopManus U peaju3anus eé B KJIeTKe

Peakuuu marpuyHoro cunresa. [IpuHIUI KOMIUIEMEHTApPHOCTH B pEaKLUAX MaTPUYHOIO
cuHTe3a. Peanmsanusi HacneACTBEHHONW WHQPOpManuu. ['eHeTWyeckuid KO, €ro CBOICTBa.
Tpanckpunuusa — matpuusbil cuHTe3 PHK. [IpuHIUMIBI TpaHCKpUNIMK: KOMIUIEMEHTAPHOCTb,
aHTUNApPAJUIEIbHOCTh, aCUMMETPUYHOCTh. Cospesanue mampuunvix PHK 6 sykapuomuueckoii
knemxe. Hexooupyrowue PHK.

Tpancnsamus u e€ sranbl. Yuactue TpancnoptHbix PHK B OuocunTese Oenka. YcioBust
6uocunTesa 6enka. Koguposanue aMuHokucnoT. Poibs pubocom B Onocunrese Gernka.

Cospemennvie npedcmasnenus o cmpoeruu ceHos. OpraHuzalusi reHoMa y NMpoKapuoT U
9yKapuoT. Perymsius akTUBHOCTH TIeHOB y mpokapuoT. ['mnoreza omepona (®. XKako6, XK.
Mano). Monekyaapuvle mexanuzmvl 3Kcnpeccuu 2eHos y 3dykapuom. Ponv xpomamuna 6
peayaayuu pabomsl 2enog. Perymsius oOMeHHbIX MpolieccoB B KieTke. KiieTounslil romeocTas.

Bupychl — HeknerouHnble (GOpMBI JKU3HU U 00IUTraTHbie napa3uthl. CTpOEHHE MPOCTHIX U
CJIIOKHBIX BHUPYCOB, pPETPOBUPYCOB, OakTepuodaros. Kusneuwwiti yukn JIHK-codepocawjux
supycos, PHK-cooepoicawux supycos, bakmepuogacos. Obpamnas mpanckpunyus, pegepmasa,
unmezpasa.

BupycHbie 3a0oneBaHus dYeloOBeKa, JKMBOTHBIX, pactenmit. CIINJ], COVID-19,
COLIMANIbHBIE U MEAULIMHCKHE MTPOOIIEMBI.

Buoungopmamura: unmezpayus u ananuz 6oavuux maccusos («bigdatay) cmpyxkmyphoix
buonoeuueckux OanHvix. Hanomexunonoeuu 6 oOuonoeuu u meouyuwne. Ilpocpammupyemvie
@ynxyuu benxos. Cnocodovl 00cmasKu 1eKapcms.

JdemoHcTpauuu

[Toptpetsr: H. K. Konsuos, /. Y. UBaHOBCKUIA.

Tabmuupt u  cxembl: «buocuHTe3 Oenkay, «l'eHeTMueckuii Kom», «BUPYCH»,
«baxTepuodarm.

IpakTuyeckas padora «Co3gaHue MOJEIN BUPYCay.

Tema 8. 7 Ku3zHeHHBLIN HUKJ KJIETKH

Knerounsrii muki, ero mepuoasl W peryiasuus. HMutepdaza m muto3. OcoOEHHOCTH
mporeccoB, mpoTekaronux B uHTepdase. Iloaroroska kinetku k geneHuto. [lpecunteTnueckuit
(MOCTMUTOTUYECKHI), CHUHTETUYECKHM M TOCTCHHTETUYECKUN (TPEMUTOTHUYECKUN) MEPUObI
nHTEep(da3hI.

Marpuunbiii  cunre3 JIHK — pennukanusa. [lpunnuner  permakanuu — JIHK:
KOMIUIEMEHTAPHOCTh,  IOJIYyKOHCEPBAaTUBHBIA  CUHTE3, aHTUNAPAJUICNIbBHOCTh. MexaHusm
permmkauun  JJHK.  Xpomocombl. Crpoenue xpomocoMm. Temnomepbl u  Teimomepasa.
XpOMOCOMHBII HAabOp KIETKH — KapuOoTuN. MIUIOUWIHBIMA M TarulouJHbI HaOOpBl XPOMOCOM.
I'omonornunsle xpomocomsl. I10710BBIE XPOMOCOMBI.

Henenne kinetkn — MuTo3. CTaguum MHUTO3a W MPOUCXOJSALIME B HUX MIpPOLECCHl. THIIbI
Muto3a. Kaproknnes n nutokuses. bruongorndyeckoe 3HadeHHE MUTO3A.

Perymsimust MuToTHuYecKOoro HuMKIa kieTkd. [IporpamMMmupyemasi kiieTouHas THOENb —
aronTos.



Knerounoe sapo, XxpoMocombl, (PYHKIIMOHAIbHAsE TeHOMUKA. Mexanuzmbl npoaugepayuu,
oughghepenyuposku, cmapenusi u eubenu kiemok. «L{ugpposas xiemxa» — 6uoungopmamuuecxue
MoOenu YYHKYUOHUPOBAHUSL KIeMKU.

JdeMoHcTpanuu

Tabmumer 1 cxembl: «KU3HEHHBI MUK KICTKW», «MuUT03», «CTpoeHHE XPOMOCOMY,
«Pemmukarnus JJHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpompenaparbl: «MHUTO3 B KJIETKax KOpelika
JTyKa».

JlabopaTopHas padora «/3ydeHre XpoMOCOM Ha TOTOBBIX MUKpPOIIpEnapaTax.

JlabopaTopHas pa6ora «HaOmroneHne mMuTO3a B KIIETKax KOHYMKA KOpeElIKa Jiyka (Ha
TOTOBBIX MUKPOTIpEapaTax)y.

Tema 9. CTpoenue u pyHKIMHU OPraHU3MOB

buonornueckoe  pazHooOpaszue  opraHu3moB.  OJHOKJIETOYHBIEC,  KOJIOHHAIbHBIE,
MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOEHUS U KUHEACITEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeu, 0JIHOKJIETOYHbIE I'PUOBI, OJJTHOKJIETOYHBIE BOJIOPOCIH, Apyrue npoTucthl. KoloHnanbHbie
OpraHU3MBlI.

B3anMocBs3b 4acTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHH, OpraHbl U CUCTEMBI OPTraHOB.
Opranusm Kak enuHoe 1esioe. 'omeocras.

Tkanu pacrenuil. Tumbel pacTUTENbHBIX TKaHEW: oOpa3oBaTelbHas, IOKPOBHa,
MIPOBOJISAINIAs, OCHOBHAs, MexaHuuyeckas. OCOOEHHOCTH CTPOEHHUs, (PYHKIUN U PacroIoKeHHs
TKaHE B OpraHax pacTeHUH.

TkaHM JKMBOTHBIX M  4YelOBeKa. THUIbBl JKMBOTHBIX TKaHEH: SIUTEIMaJIbHAs,
COEIMHUTENIbHASA, MbllIeyHasi, HepBHas. OCOOCHHOCTH CTpOeHHs, (PYHKIMI U pacroyIoKeHUS
TKaHE! B OpraHax KMBOTHBIX M YEJIOBEKA.

Opranbl. BeretaTuBHbI€ U T€HEPATUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI OPraHOB
YKUBOTHBIX U yesoBeka. OyHKIMY OpraHOB U CUCTEM OPIaHOB.

Onopa Tena opranu3moB. Kapkac pactenuid. CkeneTbl  OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX dKUBOTHBIX. HapykHbII 1 BHyTpeHHUI ckeneT. CTpoeHue U TUIbI COSIUHEHUS
KOCTEH.

JIBukeHre OpraHu3MoB. JIBMKEHHE OJHOKJIETOUYHBIX OPraHu3MOB: aMEOOHIHOE,
KI'YTUKOBOE, pECHUYHOE. J[IBW)KEHHE MHOIOKJIETOYHBIX PACTEHHWI: TpPONU3Mbl WU HACTHH.
JIBuKeHre MHOTOKIICTOYHBIX )KUBOTHBIX U YeJIOBEKa: MbllieyHas cucrema. Pediexc. CkeneTHobie
MBIl U UX paboTa.

[Iuranue opranusmoB. [loryomienue BOJbI, YIIEKUCIOTO ra3a U MUHEPAIbHBIX BELIECTB
pacteHusmu. I[lutanue >XUBOTHBIX. BHYTpPUIIONOCTHOE M BHYTPUKIETOYHOE MHILEBApEHHUE.
[IutaHnne NMO3BOHOYHBIX KMBOTHBIX. OTAENbl MUIIEBAPUTEIBLHOrO Tpakrta. llumeBaputenbHble
xenesbl. [IumeBapurenbHas cucreMa yeaoBeka.

Jlpixanue opranu3moB. [Ipixanue pactenuil. J[prxanue xuBoTHBIX. [{uddy3us razos uepes
MOBEPXHOCTh KieTKU. KoxkHoe apixanue. J[prxarenbHas MOBEpXHOCTh. JKaGepHoe U NEroyHoe
IpIXaHue. JIpIxaHWe TO03BOHOYHBIX KUBOTHBIX M YEJIOBEKAa. OBOJIOIMOHHOE YCIOXKHEHUE
CTPOEHMsI JETKMX IMO3BOHOYHBIX JKMBOTHBIX. JlpIxaTenbHas cucTemMa uenoBeka. MexaHusm
BEHTUJISIUH JIETKUX y NITUI U MIIeKONUTaromuXx. Perynsaius apixanus. JlpixareabHble 00bEMBI.

TpancnopT BellecTB y OpraHu3MoB. TpaHCHOpPTHBIE cUCTEeMbl pacTeHuil. TpaHcmopT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHass cucrema u €€ opranbsl. KpoBeHocHas cucrema
II0O3BOHOYHBIX JHUBOTHBIX M uenoBeka. Cepale, KpOBEHOCHBIE cocynbl M KpoBb. Kpyru



KpOBOOOpamieHns.  DBOJIIOLMOHHBIE ~ YCIOXXHEHHUS  CTPOCHHMS  KPOBEHOCHOH  CHCTEMBI
MIO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perymsius.

Beinenenune y opraHusmoB. BeineneHue y pacreHuil. BelueneHue 'y  JKMBOTHBIX.
CoxparutensHble Bakyonu. Opranel BeigeneHus. @OuubTpanus, CeKpenuss u  oOpaTHOe
BCAaChIBAaHUE KaK MEXAHU3MBbI pabOThl OpraHoB BblJeNieHUsA. CBA3b MOJIOCTU TeJla ¢ KPOBEHOCHOM
U BBIICIUTEIBHON cucTeMaMu. BblieneHne y mo3BOHOYHBIX JKMBOTHBIX U ueioBeka. Iloukw.
Crpoenne u GpyHKIIMOHUpOBaHUE HeppoHa. OOpa3oBaHNE MOYH y YEIOBEKA.

3amura y OpraHu3MOB. 3allliTa y OJHOKJIETOYHBIX OopraHuzMoB. Cropbl OakTepuil u
LUCTHI IPOCTEUIINX. 3alIuTa y MHOTOKIETOUHbIX pacTeHuil. Kyrukyna. Cpeacrsa naccuBHOM u
XUMHUYECKOU 3aiUThl. DUTOHIUIBI.

3amura y MHOTOKJIETOYHBIX KMBOTHBIX. IIOKpOBBI M MX MPOU3BOIHBIE. 3alllUTa OPraHu3Ma
or OonesHeil. MMmyHHas cucrema denoBeka. KileTOUHBI W TyMOpagbHBIE UMMYHUTET.
Bpoxnéuuelii u  npuoOpeTéHHBIM  cnenuduyeckuidi UMMyHUTET. Teopus  KIOHaJIbHO-
cenexktuBHOro umMmmyHnuteta (I1. Dpnux, ®. M. bepuer, C. Tonerasa). BocnanuTenbHble OTBETHI
opranu3MoB. Posib BpokIEHHOTO HIMMYHHMTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxxumMocTs W peryisius y OpraHu3moB. Pa3ipaxumMocTs y OJHOKIJIETOUHBIX
opranm3moB. Takcucel. PazapaxxumocTs U perynsiuus y pacteHuid. PocToBble BemiecTBa M MxX
3HauYEHUE.

HepBHas cucrema u peduiekTopHasi perynsuus y >KUBOTHBIX. HepBHas cuctema u eé
OT/ieNbl. DBOJIIOLIMOHHOE YCJIOXKHEHHE CTPOEHUS] HEPBHOM CHUCTEMBI Y >KHUBOTHBIX. OTHENbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX XUBOTHBIX. Peduekc u peduexkropHas ayra. besycnoBHble u
YCIIOBHBIE pedIIEKCHI.

I'ymopanbpHass perymsuus W OSHIOKPDHHHAs CHUCTEMa JKMBOTHBIX M 4YesloBeka. JKenessl
SHJIOKPUHHOM CHCTEMBI W HMX TOpMOHBI. JlelicTBMe TropMOHOB. B3anMMOCBsA3b HEPBHOU U
SHIOKPUHHOM cucteM. [ unoramamo-runodusapHas cuctemMa.

JdemoHcTpauuu

[Toptper: U. I1. I1aBnoB.

Tabmuupel n cxembl: «OAHOKIETOYHBIE BOJOPOCIN», «MHOIOKIETOYHBIE BOJOPOCIH»,
«baktepun», «lIpocreitmme», «Opranbl [BETKOBBIX pacTeHuil», «CHUCTEeMbl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee cTpocHMEe HacekoMmbIx», «TkaHM pacTeHHID»,
«KopueBble cuctemb», «Crpoenue crteOns», «CTpoeHHE JHUCTOBOW IUIACTMHKM», «TkaHu
KUBOTHBIX», «Ckener 4enoseka», «llumesapurenbHas cucrema», «KpoBeHOCHas cucremay,
«/IpixaTenpHas  cucrema», «HepBHas cucrema», «Koxa», «MpleyHas cucTeMay,
«BorgenurenbHas cucreMa», « DHIOKpPHHHAsA cucremay, «CTpoeHue Mpluus», «MMMyHHTET»,
«Kumeynononoctuele», «CxeMa NMUTaHUs pacTeHU», «KpOBEHOCHBIE CHCTEMBI NTO3BOHOYHBIX
XKUBOTHBIX», «CTpoeHHue Tuipb», «CTpoeHHEe IU1aHapun», «BHyTpeHHee CTpOEHHE 0KIEBOTO
yepBs», «HepBHas cucrema peiO», «HepBHas cucrema narymkny», «HepBHas cucrema
npecMmblkaomuxcs», «HepsHas cucrema nruny, «HepBHas cuctema MIEKONMTAIOIINXY,
«HepBHas cucrema uenoBekay, «Pedekey.

OO6opynoBaHue: CBETOBOW MHUKPOCKOIN, MHUKPOIPENaparhl OJHOKIETOYHBIX OPraHHU3MOB,
MHUKpOIpENnaparsl TKaHEW, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIIMM HACEKOMBIX, UITIOKO)KHX, JKUBbBIE
9K3EMIUIAPhl KOMHATHBIX pacCTeHUH, repOapruu pacTeHUH pa3HbIX OTJIENIOB, BIAXKHbBIE MpENapaThl
KHUBOTHBIX, CKEJIEThI T0O3BOHOYHBIX, KOJUIEKIIUN OECITO3BOHOYHBIX KHBOTHBIX, CKEJIET YeJI0BEKa,
o0opyZoBaHUE JUId JEMOHCTPALMM TOYBEHHOTO M BO3JAYLIHOIO IHTAaHHUS PACTCHHH,
pacuieryieHust Kpaxmayia H OelIKoB MoJa JeHCTBHEM (epMEeHTOB, 00OpydOBaHUE IS



JEMOHCTpPALIMU OIBITOB 10 U3MEPEHUIO KU3HEHHOW EMKOCTH JIETKUX, MEXaHU3Ma JbIXaTeJIbHbIX
JBUKEHUM, MOJIEIH TOJIOBHOTO MO3Ta Pa3Iu4HbIX KUBOTHBIX.

JladbopaTopHas padora «/3ydyeHue TkaHel pacTeHHI.

JladopaTopHas padora «/3yueHne TkaHel KUBOTHBIX).

JlabopaTopHas pa6ora «/3ydueHne opraHoB IBETKOBOTO PACTCHUS.

Tema 10. Pa3mHokeHHe 1 pa3BUTHE OPTraHU3MOB

dopMbl pa3MHOXKEHHUS OPTaHU3MOB: Oecrosioe (BKJII0Yasi BEreTaTUBHOE) U 10JI0BOE. Buibl
0ecroJIoro pa3MHOKEHUS: IIOYKOBAHUE, CIIOPYIALUS, (hparMeHTaIusl, KIOHUPOBAHHE.

[lonoBoe pasmuoxenue. [lonoBble kineTkw, uiaum ramerbl. Meio3. Craguu Meiiosa.
[ToBenenne xpomocom B Menose. KpoccuHrosep. bronorndeckuid CMbICI MeHO3a U IIOJIOBOTO
nporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpenzaponpimieBoe  paszButue. ['amerorenes y KuBOTHBIX. [lonoBbIE  Kelne3bl.
OOpazoBaHue W pa3BUTHE TOJIOBHIX KJiIeTOK. CrepmaroreHe3 u ooreHe3. CTpoeHHUE IMOJIOBBIX
KJIETOK.

Omo10TBOpEHNE U AMOPUOHATBHOE pa3BUTHE KMBOTHBIX. CrOCOOBI OTUIOJOTBOPEHUS:
HapyXHoOe, BHyTpeHHee. [lapTeHorenes.

NuuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJIOrHs — HayKa O Pa3BUTHH
opranu3mMoB. Mopghozenez — oOna u3z enagHvlx npooaem smopuonozuu. Konyenyus mopgozenos
u moodenu mopghozeneza. Cragum sMOpHOreHe3a KUBOTHBIX (Ha puMepe JIArymku). JpoGnenue.
Tunsl apoGnenus. [emepmunuposannoe u nedepmunuposannoe opodnenue. bracmyna, munwvi
onacmyn. OcoOeHHOCTH IpOOJIEHUS MJIEKOTHUTAIOMIMX. 3apOJIbIIeBble JUCTKU (TacTpyssius).
3akjialka OpraHoB M TKaHEW U3 3apoJbIIIEBBIX JIMCTKOB. B3anMmHOE BIMSHHUE 4YacTel
pPa3BUBAIONICTOCS 3apojblimia (3MOpUOHANBHAS WMHAYKIHSA). 3akjiajka IUlaHa CTPOCHHS
JKUBOTHOTO KaK pPE3yJbTaT HUEPAPXUUECKUX B3aMMOJACHCTBHM TeHOB. Brusnue Ha
AMOpPHOHAIEHOE PA3BUTHE PA3INYHBIX (DaKTOPOB OKPY>KAIOIIEH CPEIbI.

Poct m pasButue >xuBOTHBIX. [locTamOpuoHambHbli Tiepuoa. [IpsmMoe u HempsiMoe
pazButue. Pa3Butue ¢ meramopdo3oM y O€CO3BOHOYHBIX M MO3BOHOYHBIX JKUBOTHBIX.
buonoruueckoe 3HaueHHE MPSMOTO U HEMPSMOTO Pa3BUTHUS, UX PACHPOCTPAHEHHE B IPUPOJIE.
Tunsl pocta >XKUBOTHBIX. DaKTOpPbl pErylsilUM pocTa >KUBOTHBIX M uyenoBeka. Craguu
MOCTAMOPHOHAIBHOTO Pa3BUTHUSL y KUBOTHBIX M uenoBeka. [lepuoabl OHTOreHe3a ueloBeKa.
Crapenue 1 cMepTh Kak OMOJIOTMYECKUE TIPOIECCHI.

PasmHoxkenue u pasBurue pacreHuid. ['ametodur m crnopodput. Meio3 B KU3HEHHOM
uukie pacreHuid. OOpa3oBaHue crop B Ipolecce Meiosza. ['ameroreHes y pacTeHUi.
OmnonoTBOpeHHe M pa3BUTUE PACTUTENBHBIX OpPraHu3MoB. J[BOWHOE OIUIOJOTBOPEHUE Y
IBETKOBBIX pacTeHuil. OO6pa3oBaHue U Pa3BUTHE CEMEHH.

MexaHu3MBbl PEeTyJsIUU OHTOT€HEe3a Y PACTEHHI U KUBOTHBIX.

JdeMoHcTpanun

[Toptpetsr: C. I'. Hapamun, X. [lIneman.

Tabmuiel u cxembl: «BereraTuBHOE pa3MHOKeHHE», « TUIBI OECTIONOTO0 Pa3MHOKEHUS,
«Pa3MHOXXEHHE XJIaMUJIOMOHaAb», «Pa3MHOXKEHUE HBIIVIEHB», «Pa3MHOXEHHUE THUIPBDY,
«Meiio3», «Xpomocombl», «['amerorenes», «CTpoeHHE SHULEKIETKH M CIIEpMaTO30Uaa»,
«OCHOBHBIE cTaauu OHTOreHe3a», «lIpsimoe u HempsiMoe pa3BuTHE», «Pa3BuUTHE MalCKOro
Kykay», «Pa3Burue capanum», «Pa3Butue IArymkmn», «/IBoiiHOE OIUIIOJOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHHE CeMSH OJHOJIOJIbHBIX M JABYIOJIbHBIX pacTeHUi», «KW3HEHHBIN LUK
MOPCKOM  KamycTbl», <«OKU3HEHHBIM 1MKI MXa», <OKU3HEHHBIH WUKI MalopOTHUKAY,
«KW3HEHHBIN UKII COCHBD.



ObopynoBaHue: CBETOBOH MUKPOCKOII, MUKPOIIPENIApaThl SIMIIEKIETOK U CIIEPMAaTO30HUI0B,
Mozenb «L{UKII pa3BUTHS JIATYLIKI.

JlabopaTtopHasi pabora «lI3yuyeHue CTPOEHMsSI TMOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

IpakTuyeckass padora «BolsBieHHE MPU3HAKOB CXOJICTBA 3apOJbINICH MO3BOHOYHBIX
YKUBOTHBIX).

JladopaTopHas pa6ora «CTpoeHHE OPTaHOB PA3MHOXEHHUS BBICIITUX PACTCHUNY.

Tema 11. 'eneTnka — HayKa 0 HACJIEICTBEHHOCTH W U3MEHYHMBOCTH OPraHU3MOB

HcTopusi cTaHOBIIEHUS W Pa3BUTHS TCHETHKU Kak Hayku. Paboter I'. Menpmens, I'. ne
@®pusa, T. Moprana. Ponb oredecTBEeHHbIX Y4€HBIX B pa3BuTuu reHeruku. Pabdorsr H. K.
Koneuosa, H. U. Basunosa, A. H. benosepckoro, I'. I. Kapnieuenko, 0. A. ®ununyenko, H. B.
Tumodeepa-Pecosckoro.

OcCHOBHbBIE T€HETUYECKUE MOHITHUSI U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, aJUIEJIbHBIE
IeHbl, AJIbTEPHATUBHbIC TPU3HAKH, JOMMHAHTHBIM M PELIECCUBHBIN INPU3HAK, TOMO3UIOTA,
reTepo3uroTa, 4ucras JIMHUSA, THOpUAbI, TeHOTHMN, (eHoTurl. OCHOBHBIE METOJbl T€HETHKU:
rUOPUA0TIOrMUECKUM, TUTOJIOTHYECKHM, MOJIEKYJIIPHO-T€HETUYECKHI.

JdeMoHcTpauuu

[optpetst: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuos, H. . BaBunos, A. H.
benozepckuii, I'. JI. Kapnieuenko, 10. A. ®unumnuenko, H. B. Tumodees-PecoBckmuii.

Tabmuis! u cxembl: «MeToIbl TeHETUKIY, «CXEMbI CKpEUTUBAHUS.

JladopaTopHas pa6ora «/[po3oduia Kkak 00bEKT TEHETHIECKUX UCCIETOBAHUI.

Tema 12. 3aK0OHOMEPHOCTH HACJIECTBEHHOCTH

Monorubpuanoe ckpemuBanue. l[lepBplii 3akoH MeHaenss — 3aKOH €AMHOOOpa3us
TUOpUIIOB TEpBOTO TOKoJIeHus. [IpaBwio momuHupoBaHus. BTopoit 3akoH MeHmens — 3aKoH
paciuernyeHus mpusHakoB. L{uTonornueckre 0CHOBBI MOHOTHOPUIHOTO CKpeluBanus. [ umnoresa
YUCTOTHI TaMET.

AHanusupyroiiee CKpEIIMBaHUE. [TpomexyTOUHBIT XapakTep HaCJIEJOBAHMUS.
Pacmiennenne mpu3HaKkoB MpH HETTOJTHOM JIOMUHUPOBAHHH.
JluruOpugHoe cKpemuBaHue. Tperwii 3akoH MeHAens — 3aKOH HE3aBHCHMOTO

HacjeA0BaHus MIPU3HAKOB. [luTomornyeckue 0CHOBBI TUTHOPHUIHOTO CKPEITUBAHMSL.

CuermuieHHOe HaclenoBanue npusHakoB. Padoter T. Moprana. CuersieHHOe Hacae10BaHUE
IF€HOB, HAPYIIECHUE CLETUICHUS MEX Iy F'eHaMH. XpOMOCOMHAasi TEOPHsl HACJIEACTBEHHOCTH.

I'enetuka mosia. XpoMOCOMHBIA MEXaHHM3M OIpPEAENICHUs Mojia. AyTOCOMbI U TOJIOBBIE
XpoMocOoMBbl. ['OoMorameTHbli M rereporaMeTHbiil moj. ['eHeTuyeckass CTPYKTypa IOJOBBIX
xpomocoM. HacienoBanue npu3HaKoB, CLIETVIEHHBIX C MOJIOM.

l'enotun kak uenoctHas cucteMa. IliefloTponusi — MHOMXKECTBEHHOE [EHCTBHE TIEHA.
MHOKECTBEHHBIM ajuienn3M. B3auMonelcTBue HeauielbHbIX TeHOB. KomIieMeHTapHOCTb.
Onucrasz. [lomumepusi.

['eHeTyeckuil KOHTPOJIb pPa3BUTHUSI PACTEHUM, J>KUBOTHBIX M 4YEJIOBEKa, a TaKkKe
(U3MONOTMYECKUX TPOIECCOB, TMOBEACHUS U KOTHUTHBHBIX (QyHKIMHA. [eHeTnueckue
MEXaHU3MBbl CHMOUOTEHEe3a, MEXaHH3Mbl B3aMMOACUCTBUS «XO3SMH — MApa3UT» U «XO3AUH —
MUKpOOHOMY. ['eHeTHYecKne acTieKThl KOHTPOJIS U U3MEHEHUs HacJIeICTBEHHOW nH(opMaIuu B
MOKOJIEHUSX KJIETOK U OPraHU3MOB.

JdeMoHcTpanuu

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



Tabmuuer u cxemsl: «llepBbiii 1 BTOpoil 3akoHBI Menaens», «Tperuii 3akon Mennemns»,
«AHanuzupyrollee ckpenuBanue», «HenoaHoe nomuHupoBanue», «CLeNIeHHOE HacleJ0BaHUE
MPU3HAKOB y Apo30¢uis», «I eHetnka nona», «Kapuorun yenoseka», «Kapuotun apo30Qpuis»,
«Kapuotun ntuub», «MHOKECTBEHHBIA AJIENU3M», «B3auMOIEICTBHE T€HOBY.

ObopynoBanue: MOJENb JUIsl JEMOHCTpAIMK 3aKOHOB €IMHO00pa3usi THOPHIIOB MEPBOTO
IIOKOJIEHUSI M PACIIEIICHUs IPU3HAKOB, MOJENb Ul JEMOHCTPALMM 3aKOHA HE3aBUCHUMOIO
HacjeA0BaHus NPU3HAKOB, MOJENb JUIsl JEMOHCTPALIMHU CLEIUICHHOTO HACJIEJOBAaHUS IIPU3HAKOB,
CBETOBOW MUKPOCKOTI, MUKponpenapat: «Jpo3oduay.

IIpakTnueckas padora «/3ydyeHue pe3ynbTaTOB MOHOTHOPHUJIHOTO CKpELIMBAHUS Y
IPO30(HUITBD).

IIpakTnueckas padora «M3ydeHue pe3yabTaTOB JUTHOPUIHOTO CKPEIIMBAHUS Y
TPO30(UITBI.

Tema 13. 3akoHOMEepPHOCTH U3MEHYMBOCTH

BsaumopneiictBue reHoruna u cpeapl npu ¢opmupoBaHuu (eHotumna. l3MeHuMBOCTH
npu3HakoB. KauecTBeHHble M KOJIMYECTBEHHbIE TNPU3HAKU. Buabpl  M3MEHYMBOCTH:
HEHACJIEACTBEHHAs U HACIEACTBEHHAS.

MonudukanronHas u3MeHYUBOCTh. Posib cpeabl B (popmMupoBaHuU MOAU(PUKAIIMOHHOMN
n3MeHunBocTH. Hopma peakuuu npusHaka. BapuanmoHHbIN psii M BapuanuoHHas kpuBas (B.
Horanncen). CroiicTBa MOAM(MUKAITMOHHONW W3MEHUYUBOCTH.

I'eHoTunMueckas W3MEHYMBOCTh. (CBOMCTBA T'E€HOTUIIMYECKOM HM3MEHUYMBOCTH. Bubl
FeHOTUITNYECKON U3MEHYMBOCTH: KOMOMHATUBHASI, MyTallMOHHAsI.

KombOunatuBHAsT M3MEHUYMBOCTh. Mel03 M TOJIOBOHM MPOIECC — OCHOBAa KOMOWHATUBHOM
M3MEHUYMBOCTH. Pojb KOMOMHATHBHOM M3MEHYMBOCTH B CO3JJaHUH T'€HETHYECKOI0 pazHoo0pa3us
B MpEeJeNax OJHOrO BUAA.

MyranyoHHass HM3MEHYMBOCTh. Buapl Myranuii: T'€HHbBIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CnoHTaHHbIE W WHAYLUPOBAHHbIE MYyTalWW. SnepHble M LUTOIJIA3MATHYECKUE MYTalHH.
Comarnueckue W MoJjoBble MyTauuu. [IpuynHBI BO3HUKHOBEHMsSI MyTauuid. MyTareHbl U UX
BJIUSIHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAIL[MOHHOTO Ipouecca. 3aKOH IOMOJIOTMYECKUX
psanoB B HacnenctBeHHoW wu3meHunBoctH (H.M. BapwiioB). BHesnmepHas W3MEHUMBOCTH U
HAaCJIEACTBEHHOCTb.

Onucenemuka u 3NULEHOMUKA, POb INULEHEMUYECKUX (PaKmopo8 6 HAcCNe008aHuu U
UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JdeMoHcTpanun

IToptpetsr: I'. ne ®pus, B. Moranncen, H. 1. Bapunos.

Tabmuipr 1 cxembl: «Buapl H3MeHUHMBOCTH», «MoaudukanroHHas HW3MEHUYUBOCTDHY,
«KoMmOuHaTiBHAsT ~ M3MEHYHMBOCTB»,  «Melo3»,  «OmnogorBopenue»,  «l'eHermyeckue
3a00JIeBaHUS YeNlOBeKay, «Buabl MmyTanuiiy.

O6opynoBaHue: XuBble W repOapHbIe 3K3EMIULIPHl KOMHATHBIX PAaCTECHHUH, PHUCYHKHU
(oTorpacum) KUBOTHBIX C PA3TUUYHBIMU BHIAMU U3MEHYHBOCTH.

JlabopaTopnasi pabGora «lccnemoBaHue 3aKOHOMEpPHOCTEH  MOAMQPHUKAITMOHHOMN
n3MeHUMBOCTH. [TocTpoeHne BaprallMOHHOTO psifia U BapUallMOHHOW KpUBOI».

IIpakTnuyeckas padora «Myrtanuu y 1po30(}uibl (Ha TOTOBBIX MUKPOIIpENaparax)y.

Tema 14. I'eneTnka yesioBeKka

Kapuotun uenoseka. MexayHapoaHass IporpamMma HCCIEIOBaHUS T'€HOMa 4YeEJIOBEKa.
Metozapl M3ydyeHHsI TEHETUKU YeJOBeKa: I'eHealornYecKuid, OJM3HELOBbIN, IIUTOreHETHYECKHH,
MONYJISIIMOHHO-CTATUCTUYECKUM, MOJIEKYJIIpHO-TeHeTUUecKnid. COBPEMEHHOE OIIpENIEICHHUE



TE€HOTHIIA: TIOJIHOTEHOMHOE CEKBEHUPOBAHKE, FTEHOTUIIMPOBAHUE, B TOM 4unciie ¢ moMoupo T11P-
aHasnn3a. HacnenctBeHnHble 3a00s1eBaHNs YeslOBEKa. | €HHbIE 1 XpPOMOCOMHBIE 00JIE3HU YEIOBEKa.
Bone3nn ¢ HacimeaCTBEHHOM MPEApPACIONOKEHHOCTbIO. 3HAYEHHE MEIUIIMHCKOW T€HETUKH B
NPEJOTBPAIICHNH M JICYEHUH TEHETHMUYECKMX 3a00JIeBaHMW YeloBeKa. MeIHMKO-TeHeTHYeCKOe
KOHCynbTHUpoBaHue. CTBOOBbIE KIETKH. [IoHATHE «TeHETHUECKOTo Irpy3a». DTHUYECKUE aCIIEKThI
HCCIIEI0OBAaHUI B 00JIaCTH pEeJaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckue (HakTOpPBI MOBBIIICHHON YYyBCTBUTEIBHOCTH YEJIOBEKa K (PU3MUECKOMY U
XUMHUYECKOMY 3arpsA3HEHUIO OKpYXarolled cpeapl. l'eHeTndeckas IpeapaclosoKeHHOCTb
YEJIOBEKA K MMaTOJIOTUsM.

JdeMoHcTpanuu

Tabmuipr u cxemsl: «KapuoTtun udenoBeka», «MeToabl U3y4EHHUS] T€HETUKH YEJIOBEKa»,
«['enernueckue 3a00€BaHUs YETOBEKAY.

IIpakTnueckas padora «CocTaBieHre U aHAIIU3 POJOCIOBHOMNY.

Tema 15. Cestexkniusi oOpraHu3MoB

JlomecTukanust U ceyekuus. 3apoxkaeHue CeleKUMM U JoMectukauuu. Yuenue H. U.
BasuiioBa o LleHTpax mpoucxoxaeHuss 1 MHOrooopasus KylIbTYpHBIX pacTeHuil. Ponb cenexuun
B CO3JaHUM COPTOB pacTeHH U mopoAd KUBOTHBIX. CopT, mopoja, IMITaMM. 3aKOH
FOMOJIOTUYECKHUX PSIIOB B HacieACTBeHHOW m3meHunBoctu H. M. BaBuiioBa, ero 3HaueHnue mis
CEJICKITMOHHOM pabOTHI.

Mertopl cenekioHHOM padoThl. cKycCTBEHHBIN OTOOP: MAacCOBBIM M MHAUBHUAYATbHBIM.
Otanbl KOMOMHAIIMOHHOW ceneknuu. VcnpiTanue mpousBoauTeNield 1mo moTtoMcTBy. OTOOp 1O
TEHOTHUITY C MOMOIIBIO OIEHKU (DEHOTHIIa TOTOMCTBA U OTOOP MO MEHOTHUITY C MTOMOIIBIO aHAIHM3a
JIHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJ CeJEKIIMOHHOW paboThl. PaguarmoHHBI U
XUMHYECKUH MyTareHe3 Kak MCTOYHMK MYyTallMid y KYyJbTYpHBIX (OpPM OPTraHU3MOB.
Hcnonp3oBaHre TEHOMHOTO PENAKTHPOBAHHS W MeToJoB pekomOunaHTHBIX JIHK ms
MOJIYYEHUSI UCXOTHOTO MaTepuaia Jjisl CEIeKIUU.

[lonyuenue mnonuruonaoB. BuyrpuBuaoBas rulOpuauszanus. bimskoposcTBeHHOE
CKpelllMBaHue, Wik UHOpuauHT. HepoacTBeHHOe ckpeluBanue, win ayropuauar. ['ereposuc u
ero mnpuuuHbl. Vcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas ruOpuAM3aIus.
[Ipeononenne Oecraonuss MEXBUAOBBIX THOpUAOB. JlOCTMKEHMsSI CeNEKUUU pacTeHHl Hu
KUBOTHBIX. «3€1EHAs pesoNIOYULY.

CoxpaHeHHe U U3YYEHHE I'€HETUYECKUX PECYpCOB KYJIbTYPHBIX PACTEHUM U HMX JUKUX
poauyelt A co3aHusl HOBBIX COPTOB U THOPHUIOB CEIbCKOXO3SIMICTBEHHBIX KYNbTYp. M3yueHue,
COXpaHeHue U ynpaeieHue 2eHemudyecKuUMy pecypcamu celbCKOX03AUCMBEHHBIX U NPOMbBICI08bIX
HCUBOMHBIX 8 YEJIAX VAYUULeHUS CYWeCMBYIOWUX U CO30AHUS HOBbIX NOPOO, TUHULL U KPOCCO8, 8
MOoM YUCie C NPUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCIe008aHUL, Nepedosblx udel u
nepcneKmuBHbIX MexHOI02U.

JdeMoHcTpanuu

IToptpersr: H. U. BaBuiios, . B. Muuypus, I'. JI. Kapneuenxo, I1. I1. JIykssnenxo, b. JI.
Actaypos, H. bopnoyr, /1. K. benses.

Tabmuiet 1 cxeMbl: «L{eHTpBI MPOUCXOKICHHS U MHOTO00pa3us KyabTypHBIX PACTCHUID»,
«3aKOH TOMOJIOTUYECKHX PSIIOB B HACJIEACTBEHHON H3MEHYMBOCTH», «METOIbl CENeKUUn»,
«Otnanénnas rudbpuanzamusy, «MyTareHes.

JlabopaTopHas pa6ora «/I3yueHue COpTOB KyJAbTYPHBIX PACTEHUH M MOPOJ JOMAIIHHX
YKUBOTHBIX».



JlabopaTopHas padora «/I3ydyeHne METOJIOB CEJIEKIIUU PACTCHUI.

IIpakTnuyeckas padora «lIpuBuBKa pacTeHu».

Ikekypeust «OCHOBHBIE METOJIbI M JAOCTHIXKEHHUS CENEeKIIMU PACTeHHI M >KMBOTHBIX (Ha
CENIEKIIMOHHYIO CTAHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIA YJ4aCTOK, B TEIIMYHOE
XO035ICTBO, B 1a00OpaTOPHUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

Tema 16. buorexHo10rusi 1 CHUHTeTHYECKAs OMOJI0T U

OOBeKTbI, HCIOJIb3yeMble B OHOTEXHOJIOTMHM, — KJIETOYHbIE M TKaHEBbIE KYJIbTYpHI,
MUKPOOPraHMU3MBI, WX XapaKTEpUCTHKA. TpaauioHHAs OWOTEXHOJIOTHS: XJeOomeueHue,
MIOJIyYE€HUE KUCIOMOJIOYHBIX MPOJYKTOB, BUHOJENUE. MuKpoOuonorudeckuii cuate3. OOBbeKThbI
MUKPOOHOJIOTHYECKUX TeXHOIOTHH. [Ipon3BoACcTBO Oenika, aMHHOKUCIIOT U BUTAMHUHOB.

CozlaHue  TEXHOJOTMH M MHCTPYMEHTOB  IIE€JICHANPABIEHHOIO  W3MEHEHHS U
KOHCTPYHPOBAHHUSI T€HOMOB C LI€JIbIO MOJIY4YEHUs OPraHM3MOB U MX KOMIIOHEHTOB, COJIEPKaIINX
HE BCTpEYarourecs B Npupoje OMOCUHTETUYECKHE MTYTH.

Kiterounas unxxeHepus. MeToJbl KyJlbTyphl KIETOK M TKaHEH pPacTEHUM WM KUBOTHBIX.
Kpuobanku. ComaTnueckas rudpuamszanms U coMaTtudeckuil smOpuorenes. McmosbzoBanue
TariOWJIOB B CEJIEKUUU pacTeHuil. [lonyuenue moHOKIOHANbHBIX awmumen. Hcnonvsoeanue
MOHOKIIOHANbHBIX U NONUKTOHAILHLIX anmumen 6 meouyuHe. VICKyCCTBEHHOE OIUIOJOTBOPEHHUE.
PexkoHcTpyKiust sMIIEKIETOK W KIOHMPOBAaHUE >KMBOTHBIX. MeETOJ TpaHCIUIAHTalUH SAEp
KIETOK. Texnonocuu 0300poenenus, KyIbMUGUPOBAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUs
CeNbCKOXO3AUCNEEHHBIX KVIbIMYD.

XpOMOCOMHAsI U T€HHasi MHXeHepHus. VICKyCCTBEHHBIN CHHTE3 I'€Ha U KOHCTPYMPOBaHUE
pekomOunantHeX JIHK. Cozdanue mpanceennvix opeanuzmos. JIOCTHKEHUS W TIEPCIICKTHUBBI
XpOMOCOMHOW ¥ TEHHOW WHXEHEPUU. OKOJOTUYECKHE M OTUYECKHE MpoOJeMbl TE€HHOMU
VHXEHEPUU.

Menununckue 6unotexnosnoruu. [locrrenomuas mudponas meauiuna. [TIP-auarnoctuka.
MeTa00I0MHBIH aHaIN3, TEHOLIEHTPUYECKH aHAIN3 POTeoMa YeJI0BeKa JJIs OLIEHKH COCTOSHUS
ero 370poBbs. lcmosnp3oBaHMEe CTBOJIOBBIX KJIETOK. TapretHas Tepamusi paka. 3D-
OMouHXKeHepuss JUisi pa3paboTKu (PYHAAMEHTAJbHBIX OCHOB MEIULMHCKUX TEXHOJIOTHIA,
CO3JaHMSI KOMIUIEKCHBIX TKAaHEW COYETaHMEM TEXHOJIOTMM TpEXMEPHOTO OWONPUHTHHIA U
ckaddonuHra s perieHus 3a1a4 NepcoHaTu3UPOBAHHON MEIULIUHBI.

CoznaHue BEKTOPHBIX BAaKIUH C LEJIbI0 OOecredeHus: KOMOMHUPOBAHHOM 3alllUThl OT
Bo3Oyauteneri OPBU, ycranoBieHHe MOJEKYISIPHBIX MexaHu3MoB (yHkuuonupoBanus PHK-
COJIep>KalIiuX BUPYCOB, BHI3BIBAIOIINX 0CO00 OMACHbIE 3a00JI€BAaHUS UYEIOBEKa U dKUBOTHBIX.

JdeMoHcTpanun

Tabmumet u cxembl:  «Vcmonp30BaHUE  MHUKPOOPTaHU3MOB B MPOMBIIIJICHHOM
MIPOU3BOJCTBEY, «KileTrounas unxeHepus», «I eHHass HHKEHEPUSI.

JlabopaTopHas padora «/3ydeHre 00beKTOB OMOTEXHOJIOTHI.

IpakTHyeckas padora «IlomyyeHue MOJIOYHOKUCIBIX TPOYKTOBY.

IKeKypeusi «buoTeXHOIOTHs — BaKHEHIIask MPOU3BOIUTENbHAS CUIIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOIMYECKOE TIPOU3BOJICTBO)».

11 KJIACC

Tema 1. 3apo:xneHue 1 pa3sBUTHE IBOJIOLMOHHBIX NIPEACTABICHUI B 0M0JI0THH
OpomonmonHas Teopus Y. [lapsuna. [Ipeanoceuikn BO3HUKHOBEHUS JapBUHMU3Ma. JKU3Hb
Y Hay4Has JearenbHocTh Y. JlapBuHa.



JBuxymue cuiael 3Boaronuu  BugoB no Y. JlapBuHy (BbICOKas HHTEHCUBHOCTH
pPa3sMHOXEHHMsS OpPraHW3MOB, HACJIEICTBEHHAs HM3MEHYMBOCTh, OOpb0a 3a CylIeCTBOBaHUE,
€CTEeCTBEHHBIH U UCKYCCTBEHHBIH 0TOOD).

Odopminenue cuareTndeckoii Teopun dBottonuu (CTD). HelitpanbHas Teopus SBOJIOINY.
CoBpemeHHast IBOJIIOIMOHHAS OMoJIoTHsA. 3HAYEHHE SBOJIIOLIMOHHOW TE€Oopuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanuu

[optpetsl: Apuctorens, K. Jlunneit, XK. b. Jlamapk, O. XK. Cenr-Unep, XK. Kiosbe, Y.
HapsuHn, C. C. Yerepuxos, 1. U. llImansraysen, Ix. Xonzaeitn, J. K. benses.

Tabmuuer n cxemsl: «Cuctema xuBoi npupoasl (no K. Jlunuerw)y, «JlecTHHIA KUBBIX
cymectB (mo Jlamapky)», «MexaHusm ¢GopMUpOBaHUS NPHUCIOCOONIEHUNH Yy pacTeHUuN H
XKUBOTHBIX (10 Jlamapky)», «Kapra-cxema mapuipyra nyremectsust Y. Jlapsuna», «Haxoaxu Y.
HNapBuna», «®Dopmbel 00ppOBI 3a cymiecTBoBaHue», «llopoasl romyoeit», «MuorooOpasue
KYJIbTYpHBIX (popM KamycTel», «Ilopoapl JOMalIHUX KUBOTHBIX», «Cxema 00pa30BaHMsI HOBBIX
BusoB (mo Y. JlapBuny)», «Cxema COOTHOIIEHMS JBHXKYLUIUX CHJ 3BOJOHUN», «OCHOBHbBIE
MOJIOKEHUSI CHHTETHUECKON TEOPHU IBOJTIOLIMNY.

Tema 2. Mukpo3BoJIonusi M eé pe3yJibTaThl

[lonmymnsiust kak d3JeMeHTapHas eAuHHUNA 53BOIONMH. COBpeMEHHbIE METOJbl OLIEHKH
FeHEeTUYECKOTO pa3HO0Opa3us U CTPYKTYpbl nomyssiuil. 3meHenne reHo(oHaa MOMyNISIMM KaK
2JIEMEHTApPHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH TeHeTHdeckoro pasHoBecus JDx. Xapau, B.
Baitn6epra.

DOneMeHTapHble (aKTOpbl (IBMIXKYIIME CHJIBI) SBOJIONHMHA. MyTallMOHHBIA TpOIIECC.
KomOunatuBHass m3MeHYMBOCTh. Jlpeiid reHoOB — ciydailHble HEHANpaBIICHHBIC W3MEHEHUS
4acToT ayiened B momymsiusax. Oddext ocHoBarens. Ipgexm OymvLiouH020 20pavluKa.
CHudicenue 2eHemuuecko2o pasHoodpasus: npudunvl u ciredcmeus. Illposenenue s¢hghexma
opetigha 2eHo8 6 Oomvwuux U Manvix nonyaayuax. Murpamuu. M305smms Oyt
reorpaduueckas (MpoCTpaHCTBEHHAs ), OMoIornyeckas (penpoyKTHBHAS).

EctectBennsiii otOop — HampaBisiouniuii ¢axtop sBositonud. POpPMBI €CTECTBEHHOIO
oTOOpa: IBWXKYIIUN, CTAaOWIU3MPYIONIUH, paspbiBaromuid (au3pynTuBHbIN). [lomoBoi oT6op.
Bo3HHKHOBEHHE U 3BOJIOLHUS COLIUATBLHOTO MOBEACHUS KUBOTHBIX.

[Ipucnoco6aeHHOCT, OPraHu3MOB Kak pe3yJabTaT MHKpPO3BOJIOUMU. BO3HHKHOBEHHE
npucrnocobaeHuit y opranu3mMoB. Apomopdo3sl U uanoaaanrtanuu. [Ipumepsr npucnocobaeHuit
y opraHu3MoB: Mopdororuueckue, (U3HOIOTHUYECKUE, OUOXMMUYECKUE, TOBEICHUECKHUE.
OTHOCHUTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BumooOpazoBaHue Kak pe3ylbTaT MHKPOIBOJIOIMH.
W3onsuuss — kimoueBoit ¢aktop BugooOpazoBaHus. Ilytm u cmocoObl BuA00Opa3zoBaHUSA:
alonarpuyeckoe (reorpaduueckoe), CHUMMOATPHUECKOe (SKOJOTHMYECKOE), «MTHOBEHHOE)
(momurutonan3anus, rubpuanzanus). JIuTeIbHOCTb SBONTIOIMOHHBIX MPOIIECCOB.

MexaHu3mbl (GOpMUPOBAHUS OHOJIOTUYECKOTO pa3HOOOpa3usl.

Ponb »BONIOIMOHHOM OMOJOTMM B  pa3pabOTKE HAaydyHBIX METOJOB COXpaHEHHUs
6nopazHooOpazus. MUKPOIBOJIONUS W KOIBOJIOIMS Mapa3UTOB M HUX X031€B. MeXaHU3MBI
(dhopMHUpOBaHHS YCTOWYMBOCTU K aHTUOMOTHKAM U cI1OCcOObI OOpHOBI ¢ HEMl.

JdeMoHcTpanuu

IToptpetsr: C. C. YeTBepuxos, O. Maiip.

TaOnuuel u cxembl: «MyTallMOHHAs U3MEHUUBOCTEY, «[lOMysAIMOHHas CTPYKTypa BUIa»,
«Cxema mposiBIeHMs 3akoHa Xapau—BaiinOepra», «JIBwxKyiiue CHIBI  3BOJIOLUN,



«OKOJIOTHYECKasi M30JALMs TOMYJIALUNA ceBaHCKOW ¢openny, «l'eorpaduyeckas H30IAIUSA
JIMCTBEHHUIBI CUOMPCKOM U JIMCTBEHHUIIBI JaypcKoiD», «[lomynsuroHHble BOJIHBI YMCIEHHOCTU
XAIOITHUKOB M KepTB», «Cxema JecTBUS eCTECTBEHHOro otbopa», «Popmbl OOpbOBI 32
CYLLIECTBOBAHUEY, «MnpycTpranbHbIi MEJIAHU3MY, «OKusbie HCKOIIaeMBbIE»,
«[lokpoBuTENbCTBEHHAsE OKpacka XKHMBOTHBIX», «lIpenynpexnaromas okpacka MKHUBOTHBIXY,
«Du3nosornueckue aganranun», «I[IprucrnocobIeHHOCT, OPraHu3MOB U €€ OTHOCHUTEIIBHOCTBY,
«Kputepun Bupa», «Bunpl-nBoiinukn», «CrpykTypa Buga B mpupoae», «CrocoObl
Buj00Opa3oBanus», «l'eorpaduueckoe BuAoOOpazoBaHME TPEX  BHIOB  JIAHJBIIICH,
«DKOJIOTUYECKOE BHU000pa3oBaHue BUAOB CHUHUL, «llomumumounsl pacrenuity, «KamycrtHo-
peIeUHbIN THOPUT.

O6opynoBanue: repOapuul pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydesia MTHUIl U 3BEpeH ¢
MpUMepaMy pa3IUYHbIX NPUCIIOCOONICHUH, Yydena NTHUIl U 3Bepel pa3HbIX BUJIOB, repdapuu
pacTeHuii OIM3KUX BUIOB, 00pa30BaBIINXCS Pa3IMUHBIMU CIIOCOOaMHU.

JlabopaTopHas padora «BpisiBIeHNE U3BMEHUYUBOCTH Y 0COOCH OJTHOTO BUIAY.

JladopaTtopnas pabora «lIpucmocoOiiennsi OpraHu3MOB U HX OTHOCUTEIbHAs
11eTIECO00PA3HOCTHY.

JladopaTopHas padora «CpaBHEHHE BUJIOB TT0 MOP(OTIOTHUUECKOMY KPUTEPHION.

Tema 3. Makpo3Bo1oLHsA U €€ pe3yJIbTaThl

Merto bl u3ydeHust MakposBoronuy. [laneonTonornyeckre MeToAbl U3y4eHUs IBOJIIOLIHH.
[Tepexonubie popmbl U GUITOTEHETUUECKUE PSIJIBI OPTraHU3MOB.

buoreorpadpuueckue meroapl uszydeHus osBomonuu. CpaBHeHue ¢uopbl U (payHb
MaTEepUKOB U 0cTpoBOB. buoreorpaduyeckue odnactu 3emin. Buabl-sHAEMUKN U PEJIUKTHIL.

OMOpHOJIOTMYECKUE U CPABHUTEIBHO-MOP(OIOrNIECKUE METObl M3Y4YEHHUS SBOJIIOLHUU.
I'emeTnyeckne MeXaHU3MBI HBOJIIOLIMM OHTOTE€HE3a M IOSIBICHMS JBOJIOLUOHHBIX HOBILIECTB.
I'omonornuHele ¥ aHAJIOrMYHBIE OpraHbl. PynuMeHTapHbIe Opranbsl U aTaBu3Mbl. MoeKyIspHO-
reHeTU4ecKne, OHOXMMHUYECKME M  MaTeMaTHYeCKHEe METOJbl  M3Y4EHUS  DBOJIOLMM.
I'omonoruunsie reHsl. COBpeMEHHbIE METObI IIOCTPOEHUS (PHIIOTEHETUYECKUX IEPEBBEB.

XpPOMOCOMHBIE MyTallUM U 3BOJIIOLMS T€HOMOB.

O6mme 3akoHOMEpHOCTH (MpaBwia) dBoMOUMH. [lpunyun  cmeuvl  yHKYU.
HeoGpatumocTs 3Bosonnu. AfnantuBHas paaranus. HepaBHOMEpHOCTb TEMIIOB BOJIIOLMH.

JdemoncTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mrosep, J. ['ekkens.

Tabnuupe! n cxembl: «PUIOreHETUYECKUN PSIJT JIOIAAN», «APXEONTEPUKC», «3BEpO3yOble
amepel», «Crerouedansy, «Punnodgure», «CeMeHHbIe MaOpPOTHUKMWY, «buoreorpaduueckue
30HBI 3emun», «Jlpelid koHTUHEHTOB», «PenmukThl», «HauanbHble cTaguu >MOPUOHATIBHOTO
pa3BUTHs  IIO3BOHOYHBIX  JKMBOTHBIX», «['OMOJIOTMYHBIE M  QHAJIOTMYHBIE  OpPraHbI»,
«PynumeHnTs», «ATaBU3MBI), «XpOMOCOMHBIE HAa0OpHI YellOBEKa W LIMMIIaH3e», «l1aBHBIE
HaIpaBJICHUs BOJIIOLUNY, «OO0IIHe 3aKOHOMEPHOCTH 3BOJIIOLIUNY.

OO6opynoBaHue: KOJJIEKIMH, TrepOapuu, MYJISKH HMCKOIAeMbIX OCTaTKOB OPIraHU3MOB,
MYJISKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYIAMMEHTapHBIX OPraHOB M aTaBU3MOB, KOJUIEKLIUU
HACEKOMBIX.

Tema 4. IIponcxoxknenne u pa3BUTHE )KU3HU Ha 3emJie

Hayunble rumoTes3sl MPOUCXOXKAEHUS XKU3HM Ha 3emiie. AOHOreHe3 U MaHCIEPMHS.
JloHay4HbIe MPEACTaBICHUS O 3apOKJICHUM XU3HHM (KpealroHu3M). ['Mmore3a mocTOSHHOTO
camMo3apo>KJIeHUs KU3HU U €€ onpoBep:keHue oneitaMu @. Penu, JI. Cnamnanuany, JI. IMactepa.
[TpoucxosxaeHue >KU3HU U aCTpOOUOIIOTHSL.



OcHoBHBbIE 3Tanbl HEOPraHUUEcKo! 3BoJitonnu. [lnanerapHas (reosorunyeckas) 3BOJIOLUS.
Xumuueckass 3BONIONUSA. AOHUOTE€HHBIM CHHTE3 OpPraHWYECKUX BEIIECTB M3 HEOPraHUYECKUX.
Oneir C. Mumiepa u I'. HOpu. OOpazoBanue nonumepoB u3 MoHOMepoB. KoauepsarHas
runote3a A. WM. Omnapuna, rumote3a mepBuuHOro OympoHa JDk. XomjaeiiHa, reHeTHYecKas
runore3a I'. Mémnepa. Pub6osumbr (T. Yex) u rumoreza «mupa PHK» V. T'mnbGepra.
®opmupoBaHue MEMOpaH ¥ BOSHUKHOBEHHE IPOTOKIIETKH.

Uctopus 3emmum u wmeroapl €€ wusydeHus. Vckomaemble OpraHu4yeckhue OCTaTKH.
I'eoxponosoruss u e€ Meronpl. OTHOcuTEeNbHAasE U aOCOJIOTHAsT  IEOXPOHOJIOTHS.
['eoxpoHONOrnyecKas mKajia: 30Hbl, 3pbl, IEPUOIBL, SITOXH.

HavanpHble sTansl opranuyeckoil sBosmonuu. [losiBiaeHre U 3BOMIONUS MEPBBIX KIETOK.
Opomroius Metabonusma. Bo3HukHOBeHue mnepBbiX 3kocucteM. CoBpeMeHHblE MHUKPOOHBIE
OMOIIEHKM KakK aHajor nepBbix Ha 3emiie coobmiectB. CrpomartonuTsl. [IpokapuoTel u
JYKapHOTHI.

[Ipoucxoxaenue 3ykapuoT (cuMOMOTreHe3). DBOJIIOIIMOHHOE IMPOUCXOKICHUE BHUPYCOB.
[IpoucxoxxneHre MHOTOKJIETOYHBIX  OpraHu3MOB. BO3HHMKHOBEHHE  OCHOBHBIX  TpYIIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIIOIMU BbICIIUX pacTeHuil. OCHOBHBIE apoMOp(o3bl PacTEHUH.
Beixon pacrenuit Ha cymy. llosiBneHme CHnopoBBIX pPAcTEHMl M 3aBOCBAHWE HWMH CYIIU.
Cemennble pacteHus. [IpoucxoxaeHne IBETKOBBIX PACTCHUH.

OcHOBHBIE 3Tallbl 3BOJIONUHU KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bl KUBOTHBIX.
Bennckas dayna. KemOpuiickuii B3pbIB — MOsIBIIEHHE COBpEMEHHBIX TUIOB. IlepBhie X0proBbIe
KUBOTHBIE. JKU3Hb B BOJE. DBOJIOIHUS MMO3BOHOYHBIX. [Iponcxoxkaenne aMmpuOnil 1 penTHIINMA.
[Tpoucxoxnenne miaexkonuTaromux W nTull. [lpuHnun xmrodeBoro apomopdo3a. OcBoeHHE
0€CI03BOHOYHBIMH U MMO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTue xxu3Hu Ha 3eMJie 10 3paM U IIepuoJam: apxei, MpoTepo30H, Maie030i, Me3030i,
KaitHO30¥. OOImmas xapakTepHCTHKa KIMMaTa M TeoJIoThueckux mporeccoB. [losBienne u
paciBeT XapaKTEepHBIX OpPraHU3MOB. YTJeo0pa3oBaHUE: €ro YCJIOBHS U BIUSHUE Ha Ta30BbIN
cocTaB aTMOC(]ephl.

MaccoBble BBIMUPAaHHSI — JKOJOTMYECKHE KpU3HMChbl mpouuioro. IlpuumHbl U cnenctBus
MacCOBBIX BbIMUpaHHi. COBpEMEHHBIN AKOJIOTHYECKUI KpU3HUC, ero ocobeHHoctu. [Ipobiema
coxpaHeHus1 6Mopa3zHooOpas3us Ha 3emiie.

CoBpemeHHas cucteMa opranuyeckoro mupa. [IpuHIUNBI KjIaccu@UKAIM OPraHUu3MOB.
OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

JdeMoHcTpanun

[Toptpetsr: @. Peau, JI. Cnannanuanwu, JI. [Tactep, . 1. Meunuxos, A. Y. Onapun, [[x.
Xonpeiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmuet u cxembl: «Cxema omnbita @. Penny, «Cxema onbita JI. [lacTepa mo uzydeHuro
caM03apoXJieHus xu3Hm», «Cxema onbita C. Mummepa, I'. FOpu», «3Tanel HeopraHudeckon
3BOJIOLUNY, «l'eoXpoHosiornueckas mkanay, «HauanbHble 3Tanbl OPraHUYECKOW 3BOJIIOLIMN,
«Cxema o00pa3oBaHUs »JYKapuoT myTéM cuMOHorenesa», «Cucrema J>KUBOW HPUPOABIY,
«Ctpoenne Bupyca», «Apomopdosbl pactenmit», «PUHHOPUTB), «OIHOKIETOUYHBIE
BOJIoOpocHn», «MHOrOKIeTOouHble Bojopociany, «Mxuy», «llanopotHuku», «IonoceMeHHbIE
pacteHuss», «OpraHbl IBETKOBBIX pacTeHui», «Cxema pa3BUTHUS >KUBOTHOTO MHpPay,
«Apomop¢o3bl  KUBOTHBIX», «lIpocteitmuey, «KumeunononoctHeiey, «llmockue uepBm»,
«YUIeHUCTOHOTHEY, «PbI0BIY, «3E€MHOBO/THBIEY, «IIpecMbIkarommecs», «TItuiey,
«Mnexonuraromue», «Pa3sButue Ku3HM B apxeuMckoul ape», «PasBuTme KuU3HM B



MPOTEPO30MCKON 3pey, «Pa3BuTue KU3HM B MNANECO30MCKOM 3pe», «Pa3BuTHE KU3HU B
ME3030MCKON 3pe», «Pa3BuTHe XU3HM B KailHO30MCKON »3pe», «CoBpeMeHHas cucrema
OPraHUYECKOTO MUPAY.

O6opynoBanue: repOapud pPACTEHUH Pa3TUYHBIX OTIENOB, KOJIJICKIMHM HACEKOMBIX,
BJIQKHBIE TpErapaThl XKUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUICKIIUU HIJIOKOXKHX, CKEJIETHI
MMO3BOHOYHBIX JKMBOTHBIX, Uy4yela NTUIl U 3BEpEH, KOJUICKIIMM OKAMEHEJIOCTEH, MOJIE3HBIX
HCKOMAEeMbIX, MYJISIKH OPTraHUYECKUX OCTATKOB OPraHU3MOB.

Bupryanbnaa JjaGoparopnas pabGora «MoaenupoBanue onbiToB Munepa—tOpu no
M3YYCHHUIO a0MOTEHHOTO CHHTE3a OPTraHNYECKUX COSAMHCHHI B TIEPBUYHOMN aTMOChepe.

JladbopaTopHas pabGora «/3ydeHne u ONKUCAaHHWE WCKOMAEMBIX OCTATKOB JIPEBHHX
OpraHU3MOBY.

IIpakTnueckas padora «/3yuyeHne ocoOEHHOCTEH CTPOEHMSI PACTEHHUH pPa3HBIX
OTJIETIOBY.

IIpakTnueckas padora «3ydyeHne ocoOOEHHOCTE CTPOECHUS TO3BOHOYHBIX KUBOTHBIX).

Tema S. IIpoucxoxaeHue 4ea10BeKa — aHTPONOreHe3

Pa3nensl u 3agaun aHTPONOJIOTUU. MeTOo/1bI AaHTPOITIOJIOTUH.

CraHoBJeHHE TIpEACTaBIECHUN O MPOUCXOKICHUM YelIOBeKa. Pelnuruo3Hble BO33pPEHUS.
CoBpeMeHHbBIC HAYYHBIE TEOPHUH.

CxonctBo  yenoBeka ¢ JKMBOTHBIMHU. (CuHcTeMaTHueckoe TIOJI0XKEHHE 4YelloBeKa.
CBuzeTenbCcTBa CXOJICTBA 4YEJIOBEKAa C JKUBOTHBIMH: CPaBHUTEIHLHO-MOP(OJIOTHUYECKUE,
aMOpHosIoTUYeCKHe, (HU3UOJIOTO-OMOXUMHUYECKHE, ToBeAeHUecKrue. OTIWYus deloBeKa OT
KUBOTHBIX. [IpAMOX0K/IeHHE U KOMILJIEKC CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BuTHe rojaoBHOTO
MO3ra ¥ BTOPO CUTHAJIbHON CUCTEMBI.

JBwkymue  cuiabl  (PakTOpel)  aHTPOIOTEHe3a:  OWOJOTHYECKHE,  COIHAIbHBIC.
CooTHolieHre OHOJIOTMYECKUX U COLUAIBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJMU aHTpoIoreHe3a. PanHNe denoBekooOpa3Hbie 00e3bsHbI (TIPOKOHCYJIBI)
U paHHHUE MOHTUbI — O0IIKE MPEIKH YeTOBEKOOOPa3HbIX 00€3bsiH U JI0JIei. ABCTPATIONUTEKU —
JIBYHOTHE TPEIKH Jroaei. YeloBeK yMenbld, MepBble M3rOTOBICHUS Opyaud Tpyda. YenoBek
MPSMOXOIANIUN U TIEPBBIA BBIXOJ JItojaeH 3a mpenenbl Adpuku. YenoBek reiaenbOeprekuii —
o0l mpeoK HeaHAepTAIbCKOTO YeIOBEKa U YelloBeKa pa3yMHOTo. YenoBek HeaHAepTaIbCKH
KaK BHUJ JIIOJEH XOJIOJAHOTO KinMara. YenoBeK pa3yMHBIH COBPEMEHHOTO THUIIA, JEHHUCOBCKUMN
YeJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenamu Adpuku. [laneoreneTnka u naaeoreHOMHUKa.

DBOJIOLUS COBPEMEHHOI0 4ejoBeka. EcTecTBeHHBII OTOOp B MOMYJSAIUSAX 4YeIOBEKa.
MyranuonHslii poriecc U nonumopdusm. [lomynsaioHHbIe BOJIHBI, Apeii( reHoB, MUTpaLUs U
«3(hdexT ocHOBaTENA» B MOMYJISAUIX COBPEMEHHOTO YETIOBEKA.

Yenoseueckue pacbl. [lonstue o pace. bombiume pacel: eBpomeouHas (eBpasuiickas),
aBCTPAJIO-HETPOUAHASA (PKBaTOpHAalbHAsI), MOHIOJIOMIHAs (a3MaTCKO-aMepuKaHckas). Bpems u
MyTH paccelieHus 4YeloBeka 1o rmiaHere. EnuHCTBO uyenoBedeckux pac. Hayunas
HECOCTOSITENIBHOCTh ~ pacu3Ma. [IpucnocoOmeHHOCTh  4YeloBeKa K  pPa3HBIM  YCIOBUSAM
OKpyxarei cpensl. Bnusiaue reorpadudeckoil cpensl U apeiida reHoB Ha MOpdoOTHIO U
(U3HOJIOTHIO YeTIOBEKa.

MeXIUCIUIUTMHAPHBIE METOAbl B (u3uueckod (OMONOTHYECKOH) aHTPOMOJIOTHH.
OBOJIIOIIMOHHAS. ~ AQHTPOMOJIOTUA M MAJCOAHTPONOJIOTHS  YEJIOBEUYECKMX  MOMYIISIUH.
buocouuaneHple  WcclenoOBaHUS ~— NPUPOJBI  ueroBeka.  MccnegoBaHue — KOABOJIOLUU
OMOJIOTHYECKOTO U COIMATBHOTO B YETIOBEKE.

JdeMoHcTpanuu



[Toptpersr: Y. dapsun, JI. JIuku, . 5. Porunckuii, M. M. I'epacumos.

Tabmumer u  cxeMbl: «METOJIBI  aHTPOMOJIOTUWY, «[ OJIOBHOW MO3r  YEJIOBEKay,
«YenoBekooOpa3Hbie 00€3bsSHBDY, «CKENeT 4YelloBeKa W CKEJeT IMUMIIaH3e», «PyIuMeHThl u
aTaBU3MbI», «J/IBIKyIlME€ CHJIBI AHTPOIOTEHE3a», «IBOJIOLMOHHOE JIPEBO YEJIOBEKay,
«ABcTpasonurek», «Henosek ymensiin», «HenoBek MpaMoXoaauuiny, «leHUCOBCKHI YEI0BEK»
«Heanpaepranbipy, «KpomanboHIb», «l[Ipeaku yenoBeka», «ITallbl 3BOJIIOIUU YETOBEKAY,
«PacslI yenosexka».

O6opynoBaHue: MYISKA OKaMEHEJIOCTEH, IPEIMETOB MaTepUAIbHON KYJIbTYphl IPEIKOB
genmoBeka, penponyknuu (dotorpadum) KapTHH ¢ MHUQPOJOTHYCCKUMH H  OHOJICHCKIMU
CIO’KETaMH TPOUCXOKICHHUS YeoBeKa, (poTorpaduy HaX0JA0K MCKOMAEMBIX OCTATKOB YEJIOBEKa,
CKeJIeT YeJIOBEeKa, MOJIeb uYepera 4elloBeKa W Yeperna IIMMIaH3€, MOJENb KHCTH YeJoBeKa U
KHCTH IIMMIIaH3€, MOJIETIN Topca MPEAKOB YEI0BEKa.

JladbopaTtopnasi pabora «/I3yueHue OCOOEHHOCTEHl CTPOCHMSI CKeJleTa 4YeJIOBEKa,
CBSI3aHHBIX C MPSMOXOXKIECHUEM).

IIpakTHyeckas padora «/3ydeHne SKOJOTHUECKHUX aAaNTalui 4eIOBEKay.

Tema 6. DJxojoruss — Hayka O B3aMMOOTHOLUCHUSIX OPraHU3MOB M
HAJ0PraHU3MEeHHBIX CHCTEM C OKpY:Kawouiei cpenoi

3apoxaeHue W paszBuTHE IKOJOTHMU B Tpyrmax A. ['ymbGonbnara, K. ®@. Pymee, H. A.
CeBepuioBa, J. I'ekkens, A. Tencnou, B. H. CykauéBa. Pa3znmensl u 3amaum skonoruu. CBs3b
9KOJIOTUH C JPYTUMH HayKamHu.

Mertonpl skosorun. [loneBbie HaOmOnEeHUSA. DKCIIEPUMEHTHI B AKOJIOTUU: MPUPOJHBIE U
naboparopHbie. MoennpoBaHrie B AKOJOTUH. MOHUTOPUHT OKPYXKAIOMICH CPEJbl: JTOKaIbHBIH,
pPErHOHAIIBHBIN U TJI00ATBHBIN.

3HaUYECHHE DSKOJOTHYECKHX 3HAHWM I YeslOBEeKa. DKOJIOTMYECKOE MHUPOBO33pPEHHUE Kak
OCHOBA CBA3€H YeNOBEUeCTBA C MNpHUPOJOoN. DOPMUPOBAHHME HKOJOTHUYECKOW KYJIbTYpPhl U
9KOJIOTUYECKOW IPaMOTHOCTH HACEJICHHUS.

JdemoncTpauuu

[Toptpetsr: A. I'ym6onbar, K. ®@. Pynawse, H. A. CeBepuos, D. I'ekkenb, A. Tencnu, B. H.
Cykaués.

Tabmuisr 1 cxembl: «Pa3nensl sxonorum», «MeToasl 3KoJIorum», «Cxema MOHUTOPHHTA
OKpYXaoILEn Cpeabl».

JlaGoparopHasi padora «/3yueHne MeTOJI0B HKOJIOTHUYECKUX UCCICTOBAHUINY.

Tema 7. Opranusmsl U cpea 0OMTAHUS

DOkonorudeckre (GakTOpbl W 3aKOHOMEpHOCTH uX JeictBus.  Knaccudukarus
JKOJIOTHYECKUX  (PakTopoB:  abuoTHYeCKue, OWOTHYECKHE, aHTpororeHHelie.  OOmue
3aKOHOMEPHOCTH JIeHCTBUs dKosoTndeckux (hakropos. [Ipasuno munumyma (K. Ilnpenrens, FO.
JInbux). TonepaHTHOCTh. DBPUOHOHTHBIE U CTECHOOMOHTHBIE OPTaHU3MBI.

Abuotuueckue ¢aktopsl. CBeT Kak dsKkojoruueckuii akrop. JlelcTBrue pa3HbIX y4aCTKOB
COJIHEUHOTO CIIEKTpa Ha OPraHu3Mbl. DKOJOTWYECKUE TPYIIbBl PACTEHUHM U KUBOTHBIX IO
OTHOILIEHHUIO K cBeTy. CUTHalIbHAs poib cBeTa. DoTonepuoansm.

Temneparypa kak skonorudeckuil ¢axrtop. [leiicTBue TemmepaTypsl Ha OpraHU3MBIL.
[ToliknnoTepMHbIe U TOMOMOTEPMHBIE OPTaHU3MBbL. DBPUTEPMHbBIE U CTEHOTEPMHBIE OPraHU3MBbI.

BrnaxHocTh kak skonorudeckuii dakrop. IlpucnocobmeHuss pacteHuil K MOAIEPKaHUIO
BogHoro Oamanca. Kiaccudukanus pacTeHuwii 1Mo OTHOILIEHHWIO K Boje. l[lpucmocoOnenus
KUBOTHBIX K U3MEHEHHUIO BOJIHOTO PEXHUMA.



Cpenpl oOuTaHWsI OPraHU3MOB: BOJHAs, HA3E€MHO-BO3IYIITHAs, MOYBEHHAs, TIIyOWHHAs
MOAMOYBEHHASI, BHYTPUOPTaHW3MEHHAsA. DU3NKO-XUMHUYECKHE OCOOCHHOCTH Cpell OOMTaHUS
opraau3MoB. [Ipucroco6aeHnss OpraHu3MoB K KU3HU B Pa3HBIX CpPElIax.

buonoruueckue putmel. Buemnue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIC PUTMBI.
[Tprcmoco6IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MCHEHHSIM YCIIOBUH JKU3HH.

XKuznennsie Gopmbl opranu3moB. llonsitie o >xu3HeHHOU (opme. KuzHeHHBIE (HOPMBI
pacTeHui: AepeBbsi, KYCTapHHKH, KYCTAPHUYKHU, MHOTOJICTHHUE TpPaBbl, OJIHOJICTHHE TPABBI.
XKuzneHnole (GOpMBI KUBOTHBIX: THAPOOHOHTHI, TEOOHOHTHI, a’dpOOHOHTHL. (COOEHHOCTH
CTpOEHUS 1 00pa3a KU3HU.

buotndeckne  ¢aktopbl. Buapl OMOTHYECKMX  B3aUMOJICHCTBUN:  KOHKYPCHIIUS,
XHUIIHUYECTBO, CMMOMO03 U ero gopmel. [lapazutusm, koomepanus, MyTyaan3M, KOMMEHCATH3M
(KkBapTHpaHTCTBO,  HaxJieOHM4YecTBO). Herpoduueckue  B3aumonelcTBUsS  (TONMHUYECKUE,
dbopuueckue, Qabpuyeckue). 3HaueHWE OMOTUYECKUX B3aWMOJICHCTBHMI IS CYIIECTBOBAHUS
OpraHu3MOB B cpejnie ooutanus. [[puHIIMI KOHKYPEHTHOTO UCKITFOUCHHUS.

JdeMoHcTpanuu

Tabmuipl 1 cxembl: «IKojorudeckue (HakTopbl», «CBETOBOM CIEKTP», « IKOJIOTHUECKHUE
TPYIIBI )KUBOTHBIX 10 OTHOIICHHIO K CBETY», « T eIIIOKPOBHBIEC )KUBOTHBIEY», «XOJIOJHOKPOBHBIE
KUBOTHBIEY», «DU3UOJIOTHYECKUE aNanTallud >KUBOTHBIX», «Cpeapl OOMTaHHS OPraHU3MOBY,
«buonornyeckue putmMbly, «Ku3zHeHHBIE GOPMBI pacTeHH», « Ku3HEHHBIE (OPMBI KUBOTHBIXY,
«9KOCHCTEMA IMIMPOKOIMCTBEHHOIO JIeca», «IKOCUCTEMA XBOMHOTO Jiecan, «Llemu muraHus»,
«XwumuanaectBoy, «Ilapasutuzmy», «Korkypeniusa», «Cumomo3y», «KommeHcamuzmy.

O6GopynoBanue: repbapuyd pacTEeHHH W JKUBOTHBIX, MPHUCIIOCOOJICHHBIX K BIUSHHUIO
pPa3IUYHBIX  DKOJOTHYECKUX  (PaKTOpoB, TepOapuM  CBETOJNIOOWMBBIX, TEHEITIOOWBBIX W
TEHEBBIHOCIUBBIX PACTEHUH, CBETOIIOOMBBIC, TEHENIOOMBBIE M TEHEBBIHOCIMBBIE KOMHATHbBIE
pacTeHus, repOapuM U KOJUIEKIIMHM TEIUIONIOOMBBIX, 3MMOCTOMKHX, MOPO30YCTOMUYMBBIX
pacTeHui, dYydela NTUIl W 3BEpei, repdapuu pacTeHHM, OTHOCSIIMXCA K rurpoduram,
KcepoduTraMm, Me30(pHUTaM, KOMHATHBIE PACTEHHUS JaHHBIX TPYII, KOJUIEKIUH KUBOTHBIX,
oOWTAIONIMX B pa3HbIX cpelax, repOapuu U KOJUIEKIIMH PACTEHUN M KUBOTHBIX, 0OJIaJaronInX
yepTaMu MPUCIIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBUHM JKU3HH, repOapuu u
KOJUIEKIIMM DPACTEHUH U JKUBOTHBIX PAa3IMYHBIX >KU3HEHHBIX ()OPM, KOJUIEKIIMH >KHUBOTHBIX,
YYaCTBYIOIINX B Pa3IMYHbIX OMOTUYECKUX B3aMMOACHCTBUSIX.

JlabopaTopHas pa6ora «BplsBIeHE TPUCTIOCOOICHUI OPraHM3MOB K BIIMSIHUIO CBETAY.

JlabopaTopHasi pabora «BbisiBIeHHE TPUCIIOCOONCHUNH OPraHU3MOB K  BIIHMSIHHIO
TEeMIIepPaTyphbI».

JlabopaTopHasi pabdora «AHATOMHUYECKHE OCOOCHHOCTH PACTEHUH M3 pa3HBIX MeECT
oOUTaHUSDY.

Tema 8. IKk0J10rus1 BUAOB M NOMYJISIIHI

DKOJOTUYECKHE XapaKTepUCTUKK momymsuuu. [lomynsius kak Ouoioruyeckas cucreMa.
Ponp HeomHOpomHOCTH cpeabl, ¢uznyecKkux OaphepoB U OCOOEHHOCTEH OHOJOTMU BUIOB B
(hopMHUPOBaHUH MTPOCTPAHCTBEHHOM CTPYKTYpPHI OMysaiuii. OCHOBHBIE TTOKA3aTENH MOMYJISIINN:
YUCJIEHHOCTh, IUIOTHOCTh, BO3PACTHAsl M MOJIOBasi CTPYKTYpa, POKIAEMOCTb, MPUPOCT, TEMII
pocTa, CMEPTHOCTh, MUTPALIUSL.

DKoJlorHYecKas CTpyKTypa mnonyiasiuuu. OIeHKa YMCICHHOCTH Nomyisiinuu. JluHamuka
MOMYJSALUU U €€ peryysuus. buotnuyeckuii noTeHuuan nonyasiuuu. MoaenupoBaHue TUHAMHUKA
nonynsauuu. KpuBbele pocTa uucieHHOCTH mnonynsauud. KpuBble BbDKHUBaHMS. Perymsius



YHUCICHHOCTH NOMYJSIIUNA: poJib (aKTOPOB, 3aBHCALIMX M HE 3aBHCAINIMX OT IUIOTHOCTH.
DKojoruueckue crpareruu BuaoB (I- u K-crparerun).

[lonsitue 00 »sKoyOTMUECKON HHIIE BuAa. MecrooOutanue. MHoOromepHast MOJETb
skonornyeckor Humu Jx.M. Xaruuncona. Pazmepsl 3kosorndeckoi Humu. [loteHnuansHas u
peain30BaHHAs HULIU.

Bun xak cucrema nomynauuid. Apeansl BUAOB. BuIbl M KX KU3HEHHBIE CTpPaTErHH.
DKOJIOTUYECKHE SKBUBAJICHTHI.

3aKOHOMEPHOCTM TIOBEJEHUS W MUIpPAlUi JKUBOTHBIX. buHOJIOTHYECKHE WHBAa3UU
YyXXEPOJHBIX BUJIOB.

JdeMoHcTpanuu

[Toptper: [Ix. 1. XatunHCcOH.

Tabmuis! 1 cxembl: «IKOJIOTHUECKUE XapaKTePUCTUKU MOMYIsium», «IIpocTpancTBeHHas
CTpyKTypa mnomynsiuuun», «Bo3pacTHele mnupamMujpl nonmyiasaun», «CKOpPOCTh 3aceleHUs
MOBEPXHOCTU 3eMJIM Pa3IMYHBIMU OpraHuzmamm», «Mopenb skosiorudeckoil uumm k. U.
XaTynHCOHaAY.

O6opynoBanue: repbapur paCTeHUM, KOJUICKITUN )KUBOTHBIX.

JladopaTopnas pa6ora «IIpucrmocobieHns ceMsiH paCTeHUM K pacCeICHUIO».

Tema 9. IkoJ10rusA CO001IECTB. IKOJTOTHYECKHE CHCTEMBI.

CooOmiectBa opranu3moB. buoneHo3 u ero ctpykrypa. CBsi3u MeXIy OpraHu3Mami B
OuoreHo3e.

Okocucrema kak otTkpeitag cuctema (A. JIx. Tencnaun). ®DyHkuuoHanbHble OJIOKU
OpPraHu3MOB B AKOCHUCTEME: MPOAYLIEHThbI, KOHCYMEHTbI, PEAYLEHThl. Tpopuueckue ypOBHH.
Tpoduueckue nenu u cetu. Abnorndeckue Onoku sxkocucteM. [TouBbl U Wbl B 3KOCUCTEMAX.
KpyroBopoT BElIECTB ¥ MOTOK 3HEPTHU B IKOCUCTEME.

OcHoBHBIE ITOKa3aTeN IKOCHCTEMBL. buoMacca 1 mpoayknus. JKOJIOTMYeCKUe TUPaMHUIbI
qyuces, OMOMAacChl U SHEPTHUH.

Junamuxa sxocucmem. Kamacmpogpuueckue nepecmpotiku. @uykmyayuu. HanpaBiaeHHbIE
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — cykieccuu. IlepBuuHble U BTOPUYHBIE CYKLIECCUU U HUX
IPUYMHBL. AHTpPONOTEHHbIE BO3JCHCTBHA Ha cykueccuu. KimmakcHoe — cooOIecTBoO.
buopaznooOpazue 1 oJHOTa KpyroBOpoTa BELIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB.

IIpupoanble 3KOCHCTEMBL. JKOcCucmeMmbvl 03€p u pex. IKocucmemvl MOpel U OKeaHos.
DKocucmemvl mynop, 1ecos, cmenetl, nyCmoliib.

AHTpPOIIOTEHHBIE  JKOCUCTEMBI. Arposkocucrema. ArponeHo3. Pasmmums mexny
AHTPOIIOTE€HHBIMU U NPUPOJHBIMU IKOCUCTEMAMU.

VYp6oskocucrembl. OCHOBHBIE KOMIIOHEHTBI ypOoakocucteM. I'opojckas ¢uopa u dayHa.
CunanTponuzanusi ropoJckoi ¢ayHbsl. buonormueckoe U  XO3SHCTBEHHOE 3Ha4yeHUE
arposKOCHUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH  ()OPMHUPOBAHHUS  OCHOBHBIX  B3aMMOJEHCTBMM  OpPraHU3MOB B
sKocucteMax. Ponv kackaonoeo s¢hgpexma u 6u0o0s-30ughuxamopos (kiouegvix 6ud08) 8
Qyukyuonuposanuu  sxocucmem. llepeHOC SHEPrUM U  BEIIECTB MEXIY CMEXKHBIMU
9KOCUCTEMAMM. Y CTOMYMBOCTH OpPraHU3MOB, TIONYJSALUNA M DKOCUCTEM B  YCIOBHAX
€CTECTBEHHBIX U aHTPOIIOIE€HHBIX BO3/ICHCTBUI.

Mexanusmol  6030elicmeus  3aepA3HEHUll  PA3HbIX MUNO8 HA  CYOOP2AHUSMEHHOM,
OpP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbl 3KOI02UYECKO20
HOPpMUPOBAHUS AHMPONO2EHHO20 8030elicmaus. MeTo10I0TusT MOHUTOPHHIA €CTECTBEHHBIX U
AHTPOIIOTEHHBIX YKOCUCTEM.



JdeMoHcTpanuu

[Toptpet: A. JIx. Tencnu.

Tabmuuer u cxembl: «CTpyKTypa OHOLIEHO3a», «DKOCHCTEMA HIMPOKOIUCTBEHHOTO JIecay,
«JKocucreMa XBOMHOTO Jeca», «DyHKIMOHAIBHBIE TPYNIBl OPraHU3MOB B SKOCHCTEMEY,
«KpyroBopor BemectB B 23kocucreMey», «llenn nuTanus (nmacTOuiHasl, JETPUTHAs)»,
«IKOJOTUYECKAs MUPAMHIA YUCEID», «DKOJIOTHYECKask UpaMua OMoMacchl», « IKOJIOTHIECKast
nupamuzaa sHeprumy», «OOpasoBanue Oosota», «llepBuunas cykueccus», «BocctanoBieHue
Jjeca Iocie moxapa», «JKocucTema 03epa», «ArpoleHo3», «KpyroBopoT BemIeCTB M MOTOK
SHEpPruM B arpoueHosey, «I[Ipumepsr ypOoskocucTem».

OGopynoBanue: repbdapuu pacTEHUN, KOJUICKIIMM HACEKOMBIX, 4ydesa ITUIl U 3BEpei,
repOapuu KyJIbTYPHBIX U JUKOPACTYIIMX PACTEHUH, aKBapUyM KaK MOJIENb SKOCHCTEMBI.

IIpakTnueckas padora «/3ydyeHue u onucanue ypOO3KOCHUCTEMBI».

JlabopaTopHas padora «/3ydeHue pazHooOpa3us MEJIKUX MOYBEHHBIX YJIEHUCTOHOTHX B
Pa3HbIX IKOCUCTEMAX).

IKCKypeust «IKCKypcHs B TUIIMYHBIN OuoreoneHo3 (B ayOpaBy, Oepe3HsK, €IbHUK, Ha
CYXOJOJIbHBIN WM TIOWMEHHBIHN JIyT, 03€p0, 00JI0TO)».

IKCKypeust «IKCKypCHs B arposKOCUCTeMY (Ha MOJIe WK B TEINIMYHOE X035 CTBO )».

Tema 10. buocgepa — rinodajbHas 3KocUcTEMA

buocdepa — obmemnanerapnas o0osouka 3emid, TAE CYIIECTBYET WJIM CYIIECTBOBaja
KW3Hb. PazBuTHe npencrasinenuii o ouochepe B Tpynax 3. 3rocca. Yuenne B. 1. Bepuaackoro o
o6uocpepe. Obmnactu 6uocdeps! u e€ cocras. KuBoe BeniecTBo Onocdepsl 1 ero GyHKIUU.

3aKoHOMEPHOCTH cymiecTBoBaHMs Onocdepsl. OcobenHocTn O6uochepsl Kak riaodambHOM
sKkocucteMmbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemecTB U
OMOTeOXMMHUYECKHUE ITUKIIBI (YTiepoa, a30Ta). PUTMHUYHOCTH siBIeHUI B Ouocdepe.

3oHanbHOCTH OMocdepsl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHIpPA, XBOWHBIE
Jieca, CMeIllaHHble U IIMPOKOJIMCTBEHHBIE Jieca, CTEIH, CaBaHHbBI, MyCThIHHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbA. Kimmar, pacTurenbHbIN U )KUBOTHBIN MUP OMOMOB CYIIIH.

Crpykrypa ¥ (QYHKIOUS JKUBBIX CHCTEM, OIEHKAa HX PECYpCHOTO TMOTEHIHala U
OorocdepHbIX QYHKITUH.

JdemoHcTpauuu

[Toptpetsr: B. W. Bepuanckuit, 3. 3rocc.

Tabmuupl u cxemsl: «I'eochepsr 3emmm», «KpyroBopoT azora B npupoje», «KpyroBopot
yriaepojaa B npupojae», «Kpyrosopot kucnoponaa B mpupojie», «KpyroBopoTt Bozbl B IPUPOAE»,
«OcHoBHBIE Ouombl cymm», «Kinumarnyeckue mosica 3emnn», «Tynapay, «Taiiray,
«Cwmemannbiii  jec», «lllupokonuctBennsiii  jec», «Crenb», «CaBanHHay, «IlycTbiHY,
«Tpornnueckuit mecy.

Ob6opynoBanue: repdapuu pacTeHU pa3HbIX OMOMOB, KOJUIEKIIMH KUBOTHBIX.

Tema 11. YesioBeKk 1 OKpYykaomas cpeaa

DKoJIOTHYeCKHe KpHU3UChl M UX Npu4MHBL. Bo3gelictBue dvenoBeka Ha Ouocdepy.
3arpsi3HeHHe BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHuEe BOAHOM cpenbl. OxpaHna
BOJHBIX pecypcoB. Paspymienue nouBbl. OxpaHa IOYBEHHBIX pecypcoB. M3mMeHeHne kinMara.

AHTpPOTIOTEHHOE  BO3JICMCTBHE Ha pACTUTENbHBIH M KUBOTHBIM wmup. OxpaHa
PaCTUTENBHOTO M XUBOTHOTO MHUpa. OCHOBHBIE MPUHIIUIBI OXpaHbl MPUPObl. KpacHble KHUTH.
Oco60 oxpansemsie npupojansie Tepputopun (OOIIT). borannyeckue caapl U 300J0THYECKUE
MapKH.



OCHOBHBIC TIPUHIIUITEI YCTOWYMBOTO PAa3BUTHUS YEIIOBEYECTBA U MPHUPOALI. PanmonansHoe
MPUPOJIOTIONIF30BAaHUE M COXpaHEHHWE OMOJIOrHMYeckoro pasHooOpasus 3emnu. OOmue
3aKOHOMEPHOCTH TJIO0ATBHBIX SKOJIOTHUECKUX KpU3ucoB. OCOOCHHOCTH COBPEMEHHOTO KpHU3Hca
U €r0 BEPOSTHBIC MOCIEACTBHSL.

Pa3BuTHE METOMOB MOHHMTOPWHTA PAa3BUTHS OIACHBIX TEXHOT'CHHBIX ITPOIIECCOB.
Cucmemnble ucciredosanusi nepexooa K pecypcocoepezaiowjeii. U KOHKYPEHMOCNOCOOHOU
9Hepeemuxke. buonoeuueckoe pasnoobpaszue u dbuopecypcvl. Hayuonanvnvle ungopmayuontuie
cucmemvl, obecneuusalowjue O0OCMyn K UHGOpMAyUU NO COCMOSHUIO OMOENbHLIX U008 U
akocucmem. OCHOBbL IKOpeadbUIUMAayUuy IKocucmem 1 cnoco6o8 6opvobl ¢ GUONOBPENHCOCHUAMU.
Pexoncmpykyusa mopckux u HazemHuIx sKocUCmeM.

JdeMoHcTpanuu

Tabmuubpl u  cxembl: <«3arpsisHeHHe arMmoceprl», «3arps3HEHHE THAPOCHEPH»,
«3arpsizHeHue 1ouBbl», «llapHukoBbI  3ddekT», «Ocobo oxpaHseMmble NPUPOIHBIE
TeppUTOPUN», «MOJEIN YIPABIIEMOTO MUPaY.

Ob6GopynoBanue: ¢dotorpaduu OXpaHAEMBIX PACTEHHMH U JKUBOTHBIX KpacHOW KHHUTH
Poccniickoit ®eneparnuu, KpacHoil KHUTH peruoHa.



IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 BUOJIOTI'U
HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUASA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
IIPOrpaMM CpeHEro oOLIero 00pa3oBaHus: JUYHOCTHBIE, METAIIPEIMETHBIE U ITPEIMETHBIE.

B cTpykType NMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMMBI 10 OHOJIOTUU BBIJCIICHBI
CIIEAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYyJYArOIIMMHUCS  POCCHHCKOM  TpakJaHCKON
UACHTUYHOCTH — TOTOBHOCTH K CAaMOPAa3BHTHIO, CaMOCTOSITEIBHOCTH W CaMOONIPEICTICHHIO,
Hanuuue momugayuu K OOyIeHHIO OHWOJIOTHH, YeleHanpagieHHoe pazeumue BHYTPEHHUX
yOEXKIEeHUH JTMYHOCTH HAa OCHOBE KJIIOUEBBIX LIEHHOCTEW M UCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOTO 3HAHUS, 2OMOBHOCHb U CNOCOOHOCMb OOYYAIOMIUXCS PYKOBOJICTBOBATHCS B
cBOEH JCATCIBbHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, MNpuCymumMu CUCTEME
Onosornyeckoro  oOpa3oBaHUs, Haauyue  NPABOCO3HAHUSL ~ DKOJOTHUECKOW  KYIBTYPHI,
CnOCOOHOCMU CMA8UMb TIETH U CTPOUTH KU3HEHHBIC TITaHbL.

JIM4HOCTHEBIE PE3YIbTATBl OCBOCHUA IIPOTPAMMEBI 110 OMoIOrNu JOCTUTAOTCA B €ANMHCTBC
y‘-Ie6HOI\/’I A BOCHUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBHUU C TPAJAUIIMOHHBIMU pOCCHfICKHMH
COOUOKYJIBTYPHBIMH, UCTOPUUCCKUMU U AYXOBHO-HPABCTBCHHBLIMHU ILICHHOCTAMU, MMPHUHATBIMU B
oOmiecTBe TpaBWIAMH W HOPMAaMH TOBEICHHUS W CHOCOOCTBYIOT TpoIleccaM CaMOIO3HaHUS,
CaMOBOCIIMTAaHUA U CaMOPa3BHUTUS, Pa3BUTHUA BHYTpeHHeI\/'I MO3UNUN JIMYHOCTHU, IMMAaTPUOTU3MA U
YBOXEHHSI K 3aKOHY M TNPABOMOPSAKY, YEOBEKY TPyAa M CTaplieMy IMOKOJIEHHUIO, B3aUMHOIO
yBaXEHHs, OEpeKHOr0  OTHOIIEHHWS K  KyJAbTypHOMY  HAaclE€OUIl0 U TpaJulusaM
MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit denepanuu, MpUpoJe U OKPYKAIOLIEH cpeie.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHHS yueOHOTro mpeamMera «buonmorus» M0JKHBI OTpaXkaTh
TOTOBHOCTh M CITIOCOOHOCTH OOYYaroNIuXcsi PyKOBOJACTBOBATHCS CHOPMHPOBAHHON BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHUEHTAllMii, MO3UTUBHBIX BHYTPEHHUX
yOEXKIeHHUI, COOTBETCTBYIOIIMX TPAJAULMUOHHBIM ILIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paciiupeHe >KU3HEHHOTO OIbITa M OIbITa JIEATENIbHOCTH B MPOIECCEe pealn3allid OCHOBHBIX
HaIpaBJICHUH BOCIIUTATEIbHOMN I€ATEIHbHOCTH, B TOM YHCJIE B YACTH:

1) rpakIaHCKOro BOCIMTAHUS:

cOpPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydarlerocs Kak aKTHUBHOIO U
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHWE CBOUX KOHCTUTYIMOHHBIX IIpaB M OOS3aHHOCTEH, yBa)KEHUE 3aKOHA U
MIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOH JEATEIHHOCTH MPHU CO3/IaHUM YUYEOHBIX MPOEKTOB,
pelieHny y4eOHbIX U MO03HABATENbHBIX 33/1a4, BHIIOJTHEHUH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPENENATh COOCTBEHHYIO TMO3HMIIMIO MO OTHONICHUIO K SBJICHUSM
COBPEMEHHOM KHU3HHU U OOBSICHATH €€;

YMEHHE y4YUTBIBaTh B CBOUX JCWUCTBUSIX HEOOXOJAUMOCTh  KOHCTPYKTHBHOTO
B3aUMO/ICHCTBUS JIIOJICH ¢ pa3HBIMH yOEXKIEHUSMHU, KyIbTYPHBIMH [EHHOCTSAMH U COIUATBHBIM
MI0JIOKEHUEM;

TOTOBHOCTb K COTPYIHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS Y4YEOHBIX,
MO3HABATENBHBIX M HCCIENOBATENLCKUX 3a/1a4, YBAXKUTEIBHOTO OTHOILICHHWS K MHEHHIO
OTIIIOHEHTOB MPU OOCYKJIEHHH CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO CO/ICPKAHMS;

TOTOBHOCTh K T'YMaHUTapHOM U BOJIOHTEPCKOM ESTETLHOCTH;



2) NaTpMOTHYECKOT0 BOCIIUTAHMS:

c(hOPMHUPOBAHHOCTH POCCHICKON TP TAHCKOW UICHTUYHOCTH, TATPUOTH3MA, YBAXKCHUS K
CBOEMY HAapoJy, 4yBCTBa OTBETCTBEHHOCTH Iiepes] PoauHON, ropAocTy 3a CBOW Kpai, CBOIO
Ponuny, cBOH S3bIK U KyJIbTYpY, IPOLLIOE U HACTOSIIIEE MHOTOHALIMOHAJILHOTO Hapoaa Poccuy;

[IEHHOCTHOE OTHOIIEHHE K TPHUPOJHOMY HACICAUI0 U TaMATHUKAM TPHUPOIBI,
JTOCTIKeHHsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHICKHX YUYEHBIX B CTAHOBJICHHE W PA3BHUTHE
OMOJIOTHH, TOHUMAHWMSI 3HAUYCHHUsI OMOJIOTHH B IIO3HAHUW 3aKOHOB TIPUPO/IBI, B )KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBA;

uaerHas yoexaEHHOCTb, TOTOBHOCTB K CITY)XEHHIO U 3ammrte OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

OCO3HAaHME JYXOBHBIX IEHHOCTEN POCCUIICKOTO HApO/1a;

c(OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMUS, ITUYECKOTO TOBEICHUS;

CrIOCOOHOCTh OIIEHUBATh CUTYAIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUs, OPUEHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOECHUE YCTOMUMBOTO OYAyIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM pPOJUTENSM, CO3JaHMI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHATHSA IIEHHOCTEH CEMEHHOU KM3HU B COOTBETCTBUU C TPATUIIUSIMH HAPOJOB
Poccun;

4) 3cTeTMYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M TEXHHUYECKOIO
TBOPUYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOLICHHIA;

IMOHMMAHHE SMOIIMOHAIBHOTO BO3ACHCTBUS KUBOM IPUPOBI U €€ IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B Pa3HbIX BUJAX HCKYCCTBA, CTPEMJICHHE IPOSIBIATH
KauecTBa TBOPUYECKON JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (OPMHPOBAHUA  KYJIbTYPbl 310POBbS H
IMOLMOHAJIBHOIO 0JIArONOoJIyYHs:

MOHMMAaHKE U peanu3alus 3J0pOBOro U 6e30macHoro odpasa >KM3HH (30pOBOE MUTAHUE,
coOIoIeHHe TUTMeHUYECKUX MPaBWI M HOPM, COATaHCHPOBAHHBIM PEXUM 3aHITUNA U OTIbIXA,
perynspHas (¢u3nyeckass aKTHUBHOCTb), OEpeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO
OTHOIICHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE [EHHOCTH TMpPaBWJI WHAMBUAYAJbHOTO M KOJUJICKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUAX, YIPOKAIOIIMUX 3I0POBbIO U JKU3HU JIIOJICH;

OCO3HAHHE TOCIEACTBUI M HENPUATHS BPEIHBIX MpPUBBIYEK (YMOTPEOICHUS alKOTOoJs,
HApPKOTHUKOB, KYpeHUs);

6) TPy10BOr0 BOCIIUTAHHA:

TOTOBHOCTb K TPYAY, OCO3HAHHE IIEHHOCTH MacTepCcTBa, TPYAOTIO0HE;

TOTOBHOCTb K aKTUBHOM JEATEIBHOCTH TEXHOJIOTMUECKOW M COLMAIbHOM HAPABIEHHOCTH,
CIOCOOHOCTh ~ WHUIIMHPOBATh, IJIAHUPOBATH W  CAMOCTOATEIBHO  BBIMIOJNHATH  TaKyIO
NEeSATENbHOCTH;

WHTEpEC K pa3jMyHbIM cdepaM MNpodeccHOHANIBHON AESITeTbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIH BEIOOpP Oynymiel mpodeccruu u peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIIAHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpa30BaHHUIO U CaMOOOpPA30BAaHUIO HAa MPOTSHKEHUU BCei
KU3HU;

7) 3K0J10rM4eCKOro BOCIIMTAHUSA:



9KOJIOTHYECKHU 11eIec000pa3HOe OTHOIICHHUE K MPUPOJIe KaK UCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CyIIECTBOBAHMUS;

MOBBIIIICHUE YPOBHS 3KOJOTHYECKOW KyJIbTYpBI: MPUOOPETEHHE OMBITA TUIAHUPOBAHUS
MOCTYIKOB U OLICHKU WX BO3MOXHBIX MOCJIEICTBHUM JIJIsl OKPYKAIOLIEH Cpe/ibl;

OCO3HaHHUE TJIOOATBHOTO XapaKTepa KOJIOTHUYECKUX MPOOJIEM U MyTeH MX PEIICHHS;

CIIOCOOHOCTh MCIIOJIB30BaTh MPUOOpPETaeMbIe MPU U3YUYECHUU OMOJIOTHH 3HAHUS W YMCHHUS
MPU PEIICHUHU TPOOJIEM, CBS3aHHBIX C PAMOHAIBHBIM IMPUPOJIOTIOIB30BAHUEM (COOIIOICHHE
MpaBUJl TIOBEACHUS B MPUPOJIC, HANPABICHHBIX HA COXPAaHEHHE PABHOBECUS B JKOCHCTEMAX,
OXpaHy BUOB, IKOCHCTEM, OHOoChepsl);

AKTUBHOE HEMPUSATUE JIEUCTBHM, NMPUHOCSIIUX BpEJ OKPYKAIOIIEH MPUPOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJATONPHUATHBIE YKOJIOTHYECKUE MOCIEICTBUS MPEANPUHUMAECMBIX
JNEUCTBUN U NMPEAOTBPAILATh UX;

HaJU4Yhe Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, YKOJOTUYECKOW KYJIbTYphI, OIbBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIPHOW, KOMMYHHMKATUBHOM W COLMAJBHOM MPaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JESITEIbHOCTH SKOJIOTMYECKOW HAMPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

chOpMUPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUA HAyKd H OOIIECTBEHHON WPAKTUKH, OCHOBAHHOTO Ha JWajore KyIbTyp,
CIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJIBTYPHOM MUDE;

COBEPIIICHCTBOBAHUE S3HIKOBOW M YNTATEIHCKON KyJIbTYPHI KaK CPEJICTBA B3aUMOICHCTBHSI
MEXY JIFOJIbMU U TIO3HAHMS MUPA;

MMOHMMaHHE crenupuKkn OUOJIOTHM KaK HAayKd, OCO3HaHUA €€ poiu B (HOPMUPOBAHHH
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUSI, CO3/IaHUU LIEJIOCTHOTO IMpEICTaBIeHHs 00 OKpYyKaloleM
MHpEe KaK O €IWHCTBE TMpUPOJIbI, 4YeJOBEKa M OO0IIecTBa, B TMNO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEH U pelieHnu IpobieM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTh B 3HAYUMOCTU OWOJIOTHU JJIi COBPEMEHHON IUBUIIM3AIMK: 00eCIeUeHUs
HOBOT'O YPOBHSI Pa3BUTHUS MEAUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
pelarh pecypcHble MpooOaeMbl pa3BUTHUS YEJIOBEUECTBA, MOMCKA MyTel BBIXOJA U3 III00ATbHBIX
AKOJIOTHUECKUX MpoOsieM U o0ecrieueHus mepexoaa K yCTOWYMBOMY Pa3BUTHIO, PAllMOHAIIBHOMY
WCIOJIb30BAHUIO MPUPOJAHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B MOJIyYEHUH OMOJOTHYECKHX 3HAHUU B LIEJSX MOBBIIMICHUS 0O0IIen
KYJIBTYPbl, €CT€CTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM 4YacTu (YHKIHOHATHHON
IrPaMOTHOCTH O0y4aromuxcs, GopMUpyeMoil Ipu U3yuyeHUH OUOJIOTHH;

MOHMMAaHHE CYIIHOCTH METOJOB IIO3HAHUS, HCIOJb3yeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJMy4aeMmble 3HAHUS I aHaiuu3a U OOBSCHEHHS SBIICHUIN
OKPY)KAIOIIEr0 MHUpa M MPOUCXOISAIIUX B HEM HM3MEHEHUH, yMEHHE JenaTh O00OCHOBAaHHbBIC
3aKJIIOUEHUS] Ha OCHOBE HAy4yHBIX (DAaKTOB U HMEIOIIUXCS JaHHBIX C LENbI0 MOJYyYCHHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENILHO HCMOJIb30BaTh OWMOJOTHYECKHE 3HAHWUS s pelIeHUus
Mpo0JieM B pealIbHBIX )KU3HEHHBIX CUTYaIUAX;

OCO3HAHUE IIEHHOCTH HAYYHOW JESATEIbHOCTH, TOTOBHOCTh OCYHIECTBJISATH MPOEKTHYIO U
HCCIIEeIOBATENbCKYIO ACITETbHOCTh HHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMpPEpPBIBHOMY OOpa3oBaHUI0 M CaMOOOpa30BaHHUIO, K
AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHUN 1O OHOJOTHU B COOTBETCTBHH C >KU3HEHHBIMH
MOTPEOHOCTSAMHU.



METAINIPEIMETHBIE PE3YJIBTATHI

MetanpeaMeTHbIe pe3ylIbTaThl OCBOCHUS y4eOHOTro mpeameTa «bUOoJIOTHs» BKIIOYAIOT:
3HaYUMBIC IS (OPMHPOBAHHS MHPOBO33PCHHS  OOYYAIOIIMXCS  MEKIUCIUTUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIEHAYYIHBIE TIOHITHS, OTPAKAIOIINE IEIIOCTHOCTh HAYYHOW KAPTUHBI MUPa
U crienu(UKy METOI0B TIO3HAHUS, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (BEIIECTBO, SHEPTHS,
SIBJICHUE, MPOIECC, CUCTEMa, HAy4YHBIH ()aKT, MPHUHIIMIL, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIICIOBaHNE, HAOIIOJICHUE, M3MEPEHHUE, SKCIICPUMEHT H JPYTHE); YHUBEPCAIbHBIE
yaeOHbIe JIeHCTBUS (TIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTHBHBIC), 00SCIICUNBAIOIINE
dhopmupoBanre (HyHKIIMOHATBLHONW TPAMOTHOCTH W COLMAIIBHOW KOMIIETEHIIMH OOYJaronIuXcs;
CIOCOOHOCTh oOy4Jaronuxcs WCII0JIb30BATh OCBOCHHBIE MEXTUCITUTITTHAPHBIE,
MHPOBO33PECHUYECKUE 3HAHUS W YHHBEPCAIbHBIC YYeOHBIC JICHCTBUS B TIO3HABATEIHLHOW U
COLIMAIBHON MTPAKTHKE.

B pesynbrare wu3ydeHuss OMOJOTMH HaA YpPOBHE CpenHero ooOimiero oOpa3oBaHHs Yy
obOyuvarorerocss OyayT chopMupoBaHBI MO3HABATENbHBIE YHHUBEpPCAJIbHbIC ydeOHBIE NEWCTBUS,
KOMMYHHKATHBHBIC YHHBEPCAJIbHBIC YYeOHBIC JCHCTBHS, PpETYISTHBHBIC YHHBEpCATbHBIC
yaeOHbIC ICHCTBUS, COBMECTHAS JICATEIHHOCTb.

MerTanpeMeTHbIE Pe3yJbTaThl OCBOSHHUS IMPOTPaMMBI CPEIHETO OOIIero 0o0pa3oBaHUS
JOJIKHBI OTPaXKATh:

OByaieHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a3oBbIe JIOrHYECKHUeE TeHCTBHUS:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpoBaTh MNpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIIOJIb30BAaTh TMPU OCBOCHUM 3HAHUN TPUEMBI JIOTUYECKOTO MBINIICHUS (aHalu3a,
CUHTE3a, CpaBHEHMS, Kiaccudukauu, oO0O0OIIeHHs), pPaCKpbIBaTh CMBICT OHOJOTHUYECKHUX
MOHATHH (BBIAETATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATh CBSA3H C JPYTUMU MOHITUSIMHU);

OTIPEeNIATh LEJIN JeATeIbHOCTH, 3a7aBas HapaMeTpbl U KPUTEPUHU HX JOCTHXKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh OHOJIOTHYECKUE MOHATHS Ul OObsAcCHEHUs (AKTOB U SBICHUI KUBOI
MIPUPOJIbI;

CTPOUTH JIOTUYECKUE paCCyXAeHHs (MHIYKTUBHBIC, JAEAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJTFOUCHUS;

MIPUMEHATh CXEeMHO-MOJIEJIbHBIE CPEICTBA AJS MPEACTABICHUS CYIIECTBEHHBIX CBSI3€H U
OTHOIICHUI B M3y4aeMBIX OMOJOTHYECKHX OOBEKTaX, a TaKKe MPOTUBOPEUYHUI Pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HH(DOPMALIMOHHBIX HCTOUYHUKAX;

paspabaThIBaTh IJIaH PELISHUS MPOOIEMbI ¢ YUETOM aHaIN3a UMEIOIUXCS MaTepUaIbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBHI B JIEATEIHHOCTh, OIICHWBATh COOTBETCTBHUE PE3yAbTATOB IIENISM,
OIICHUBATh PUCKU MOCJEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBINOJNHATH PAOOTy B YCIOBHSIX pPEaTbHOTO, BHPTYAIbHOTO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIILIICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe NCCIEI0BATEbCKHE IEHCTBUS:



BIIQJICTh HABBIKAMH Y4eOHO-HCCIEIOBATEIBCKOW M MPOSKTHOUW JCSITENbHOCTH, HAaBBIKAMH
paspernieHus mpodieM, CocoOHOCTBIO U TOTOBHOCTHIO K CAMOCTOSATEILHOMY MOUCKY METOJIOB
pEIICHUS MPAKTUYECCKHX 3a71a4, IPUMEHEHUIO Pa3IMYHBIX METOJIOB MO3HAHUS;

WCIOJIb30BAaTh PA3IMYHbIC BUABI JEATCILHOCTH IO TOJIyYEHUIO HOBOTO 3HAHUS, €ro
WHTEPIIPETAINH, MTPEOOPA30BAHUIO M MPUMEHEHUIO B YUEOHBIX CHTYAlHsIX, B TOM YHCJE TPHU
CO3JaHUH YIEOHBIX U COIMATBHBIX TIPOCKTOB;

(hopMHUpOBaTh HAYYHBIA THUI MBIIUICHUS, BIIAJICTh HAYIHOW TEPMHHOJIOTHEH, KITFOYCBBIMU
MOHATHSAMH ¥ METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJa4M B 00pPA30BATCIIBHOUN IEATCIHEHOCTH U
KU3HEHHBIX CHTYAIHIX;

BBISIBIISITh TIPUYUHHO-CJIC/ICTBEHHBIC CBS3UM M aKTyaJIM3UpPOBATh 3a7ady, BBIIBUTATH
TUNOTe3y €€ pelIeHHs, HAaXOJIUTh apTyMEHTHI JUIS JIOKA3aTelbCTBA CBOMX YTBEPIKJICHUH,
3aJIaBaTh MapaMeTPbl U KPUTCPUH PEIICHHUS,

AQHAIM3WPOBATh TIOJYYCHHBIE B XOJC pENICHHUS 3aJa4dl  pPe3yJIbTaThl, KPUTUYCCKU
OIICHUBATH WX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

JaBaTh OIIEHKY HOBBIM CHUTYAIIHMsIM, OIICHUBAThH TIPUOOPETEHHBIHN OIIBIT;

OCYIIECTBIISITh II€JICHANIPABIICHHBIN IMOWCK IEPEHOCa CPEICTB W CIIOCOOOB ICWCTBUS B
poheCcCHOHANTBHYIO CPENY;

YMETh TIEPEHOCUTh 3HAHUS B  [I03HABATCIBHYID W  MPAKTHYCCKyH0 oOnacth
KU3HECATSILHOCTH;

YMETh HHTETPHPOBATH 3HAHUS U3 PA3HBIX MTPEIMETHBIX 00JIacTeH;

BBIJIBUTaTh HOBBIC HJICH, MpelaraTh OPUTHHAIBHBIC TOAXOIBl W PEIICHUS, CTAaBUTh
poOJIEMBI M 3a]1a9H, IOTTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabora ¢ ungopmanmeii:

OPHEHTHPOBATHCS B Pa3IMYHBIX MCTOYHWKAX HMH(POpManuu (TEKCTe y4eOHOTO MocoOwus,
HAYYHO-TIOMYJISIPHOM JIUTEpaType, OMOJIOTHIECKUX CIIOBapsIX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax JHaHHBIX, B VIHTepHETE), aHAIM3UPOBaTh WHPOPMALHUIO PA3IUYHBIX BHIOB U (opM
MPEJCTaBICHUS, KPUTUIECKU OLICHUBATH €€ JIOCTOBEPHOCTh M HEIIPOTUBOPEYHBOCT;

(dbopMynHpOBaTh 3alpOChl W TPUMEHATH PA3JIUYHBIC METOJBI TPU TIOMCKE W OTOOpe
ouosornyeckoit nHGopMaIuu, He0OX0IMMOH JIJIsl BHITIOJTHEHUST YYeOHBIX 3a/1a4;

nprOOpEeTaTh OMBIT HCIOJIB30BAaHUS WH()OPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHIA,
COBEpILEHCTBOBATh KYJIbTYPY aKTUBHOTO HUCIOJIb30BAHUS PA3IIMUHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMPATh ONTHUMAIBHYIO (OPMY TPEACTABICHUS OHOJIOTHYCCKOM
uHpopmanuu (cxemsl, rpaduku, TUarpaMmbl, TaOIHIIbI, PUCYHKH U IPYTOE);

WCIIOJb30BaTh HAy4YHBIN SI3bIK B KA4yeCTBE CpPEACTBAa MPU pPadoTe ¢ OHOJIOTMYECKON
uHpOpMaIMeH: TPUMEHITh XUMHYCCKUE, (PU3MUECKUE M MATEMaTHYSCKHE 3HAKKM M CHMBOJIBI,
dbopmynbl, abOpeBHATypy, HOMEHKJIATYPY, HCIOJIb30BaTh M MpeoOpa3oBbIBaTh 3HAKOBO-
CHUMBOJIMUECKHE CPEJICTBA HATJISAHOCTH;

BIIAJIETh HAaBBIKAMU DACIIO3HABAHWUA U 3alIUTHl HMHPOpMAIMK, WH(DOPMAIMOHHON
0€30MacHOCTH TUYHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH AelCTBUSIMH:

1) o6menmue:

OCYILIECTBIISITh KOMMYHUKAIIMKA BO BCEX cepax >KM3HU, aKTUBHO Y4acTBOBATh B JHAlOre
WM TUCKYCCHUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3a/1aBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJCHUS OTHOCHUTEIILHO BBITIONHEHMs TMpeajaraeMoil 3ajgaud, YYUTBIBATh HWHTEPEChl U
COTJIACOBAHHOCTD MO3UIUH APYTHX YYACTHUKOB JUAJTIOTA WA JUCKYCCHUH);



pacrio3HaBaTh HeBepOaJbHBIE CpEACTBA OOLIEHHS, TMOHUMATh 3HAYEHHE COLMATBHBIX
3HAKOB, IPEANOCHUIOK BOZHUKHOBEHUSI KOHPIIMKTHBIX CUTYAIMH, YMETh CMATYaTh KOH(IUKTHI U
BECTHU IIEPETOBOPBHI;

BJIQJICTh PA3JIMYHBIMH CIOCOOaMH OOIIEHUS W B3aMMOJEHCTBHS, MOHUMATh HAMEPEHUS
JPYrUX JIOJIEH, MPOSIBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECEIHUKY U B KOPpEKTHOU (hopme
(bopMyITHpOBATh CBOU BO3PAKECHHUS;

pa3BEPHYTO U JIOTUYHO M3J1araTh CBOIO TOYKY 3PEHMSI C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB.

2) COBMeCTHAasl 1eATEIbHOCTh:

[IOHUMAaTh U UCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON U MHIUBUAYAIbHONW pabOThl Ipu
pelieHny OMoJI0ru4Yeckoi mpoodaeMbl, 000CHOBBIBaTh HEOOXOAMMOCTh IPUMEHEHUS TPYIIOBBIX
(dhopM B3aMMOJEMCTBUS NPU pELICHUH YyueOHOM 3a/1auu;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBHIl C y4€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEHN Ka)/I0TO YjeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOW JEsTeNbHOCTH, OpPraHM30BbIBaTH M KOOPAMHUPOBATH
JNEUCTBUA MO €€ JOCTMKEHMIO: COCTAaBIATH IUIAH JEHCTBUM, pacOpeAciisiTh PO C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYKJIaTh pe3y/IbTaThl COBMECTHOM pabOThI;

OIICHMBATh KaY€CTBO CBOETO BKJIaJa M Ka)JOT0 YYaCTHHKA KOMaHIbl B OOLIUI pe3yabTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

npeaaraTb HOBBIE MPOEKTHI, OIEHUBATh UAEU C IMO3ULUU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATh IO3UTHBHOE CTPAaTETUYECKOE IIOBEIECHUE B DPA3IMYHBIX CHTYalHUsX,
IIPOSIBJISITH TBOPYECTBO U BOOOPaKE€HHUE, ObITh NHUIIMATUBHBIM.

OgBy1ajeHNe YHHBEPCAJIbHBIMH PeryJsATHBHBIMH 1eCTBUAMM:

1) camoopraHu3amnusi:

UCIOJb30BaTh OWOJIOTMUECKUE 3HAHUSA JUId BBIABICHHMS NpoOJIEM U HX pEUICHHUS B
AKHU3HEHHBIX M Y4EOHBIX CUTYyallUsX;

BBIOMPATh Ha OCHOBE OMOJIOTMUYECKUX 3HAHUMN LIE€IEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX M IOCTYIKaxX IO OTHOLIEHUIO K JKMBOM IIPUPOJE, CBOEMY 3IOPOBBIO M 3J0POBBIO
OKPYKAOILNX;

CaMOCTOSITEJIBHO OCYILLECTBIIATh IO3HABATENbHYIO JAEATEIBHOCTD, BBIABIATH IPOOIEMBI,
CTaBUTh U (OPMYJIUPOBaTH COOCTBEHHBIE 3aJaud B OOPa30BaTEIbHOW JEATENbHOCTH U
KU3HEHHBIX CUTYyalVsIX;

CaMOCTOSITEJIBHO COCTaBIIATh IJIaH PELICHUs MPOOJIEMBl C YUETOM MMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEIIOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYalLUsIM;

paclIupATh paMKU y4eOHOTo IpeMeTa Ha OCHOBE JIMUHBIX NPEANOUTECHUM];

JiesIaTh OCO3HAaHHBIN BBIOOD, apIyMEHTUPOBATh €r0, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPHUOOPETEHHBIN OTIBIT;

crocoOCTBOBATh (DOPMUPOBAHUIO M MPOSIBICHUIO IIMPOKOH SpYIUIMU B Pa3HbIX 00JacTAX
3HaHUH, MOCTOSIHHO MOBBIIATE CBON 00pa30BaTeNbHBIN U KyJbTYPHBIN YPOBEHbD.

2) cCAaMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JEATEIBHOCTH, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LENISM;



BJIaJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBUI
Y MBICJMTEIBHBIX MPOIECCOB, MX PE3YJIBTATOB M OCHOBAHHM, HCIOIH30BATh MPUEMBI pedIIeKCUu
IUISL OLIGHKU CUTYaIluH, BIOOPA BEPHOTO PEILICHHUS;
YMETh OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPMHUMATh PELICHUS 110 UX CHUKECHUIO;
IIPUHMAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
3) npuHATHE Ce0s1 U APYrUX:
MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;
IIPUHUAMATh MOTUBBI U apTyMEHTBI IPYIUX IIPU aHAIU3€ PE3YJITATOB IEATEIBHOCTH;
IIPU3HABaTh CBOE IIPABO U MPABO APYrHX HA OLUIHOKH;
pa3BHUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULUH JIPYrOro YeJIOBEKa.
HNPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yabTaThl OCBOEHHUS COJepkKaHus ydueOHoro mpeamera «buonorus» Ha
yIIIyOJIEHHOM YPOBHE OPHEHTHUPOBAHBI Ha o0ecredeHue npoGuiibHOro 00ydeHus 00ydaronInxcs
ouonoruy. OHM BKIIOYAIOT: crenuuyeckue A OUOJIOTMM Hay4yHble 3HAHUS, YMEHUS H
CrocoObl JeMCTBUII 1O OCBOGHMIO, HHTEPHpPETAlMd U MpeoOpa3oBaHUIO 3HAHUM, BHJbI
JEeSITeIbHOCTH MO TOJYYEHHIO HOBBIX 3HAHUN W HMX NPUMEHEHHIO B PA3IMYHBIX Yy4eOHBIX, a
TaKKe B peajbHbIX KU3HEHHBIX cUTyauusax. [IpeaMeTHble pe3yapTaThl MPEICTaBICHbI 110 ro/1aM
W3YYEHHUS.

[IpenmeTrHble pe3ynbTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» B 10 knacce
JOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUIM O MECTE M POJIM OMOJIOTHUU B CHUCTEME €CTECTBEHHBIX HayK, B
(hOopMHUpPOBAaHUM E€CTECTBEHHO-HAYYHOW KApTUHBI MHUpA, B TO3HAHUM 3aKOHOB MPUPOIBI U
pelIeHnH MpodieM palMoOHAIbHOTO MTPUPOIOTIOIL30BAHMS, O BKIIAJAE POCCUNCKUX U 3apyOeikHBIX
y4€HBIX B pa3BUTHE OUOJIOTHH;

BIIQJICHUE CUCTEMON OMOJIOTMYECKHUX 3HAHHM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarolliue
OMOJIOTMYECKHE TEPMHUHBI W TOHATUS (PKU3Hb, KIIETKA, OpPraHu3M, MeTaboim3M, TOMeocTas,
CaMOperyJslus, caMOBOCIIPOU3BEICHHUE, HACIEICTBEHHOCTh, U3MEHYHBOCTh, POCT U Pa3BUTHE),
ounosornueckre Teopun (kieroyHas Tteopus 1. IlIBamna, M. Illneiimena, P. Bupxosa,
XpOMOCOMHasi Teopusi HacieacTBeHHocTH T. Moprana), yuenus (H. M. BaBuioBa — o neHTpax
MHOT000pa3usi U MPOUCXOKICHUS KYIbTYPHBIX PACTCHMI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB
MIEPBOTO MOKOJICHHUSI, pacCIICIICHUs, YUCTOThI TaMeT, He3aBUCUMOro HacienoBanus ['. Menzens,
TOMOJIOTHUECKUX PSAOB B HacleNCTBEeHHOW wusMeHuynBoctd H. W. BaBumnoa), mpuHIUMbBI
(KOMITJIEMEHTAPHOCTH);

BIIaJICHHE OCHOBHBIMU METOJAaMHU HAY4YHOT'O MO3HAHUS, UCIOJIB3YEMbIX B OMOJOTHYECKHUX
UCCIIEIOBAaHUSIX KUBBIX OOBEKTOB (OTHCaHKE, U3MEPEHHE, HA0II0IEHUE, SKCIIEPUMEHT);

YMEHHE BBIJCIATh CYLIECTBEHHBbIC MPHU3HAKU: BUPYCOB, KJIETOK MPOKAPHOT U DYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPIaHU3MOB, B TOM YHCIIe OakTepHii, TpuOOB, pacTeHUH,
KUBOTHBIX U Y€JIOBEKA, CTPOEHUS OPraHOB M CHUCTEM OPraHOB PAaCTEHMM, )KMBOTHBIX, YEIOBEKA,
IIPOLIECCOB  KU3HEACATEIBbHOCTH, IPOTEKAOIUX B OPraHU3Max pacTEeHUM, >KUBOTHBIX U
YeJoBeKa, OMOJIOTHYECKUX MPOLIECCOB: 0OMEHa BellecTB (MeTaboIu3M), IPEBPALIEHNUS SHEPTHH,
Opo>keHHsl, aBTOTPO(HOro M reTepoTpo(HOro TUMOB NMUTAHMS, (POTOCHMHTE3a M XEMOCHUHTE3a,
MHUTO3a, Mel03a, TaMeToreHe3a, SMOpUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS, Pa3MHOXKEHHUS,
WHJAMBUIYAIILHOTO DPa3BUTHUA OpraHu3Ma (OHTOreHe3a), B3aMMOJEHCTBHS TEHOB, TeTepo3uca,
HCKYCCTBEHHOT'O 0TOODA;



YMEHHUE YCTAHABJIMBATh B3aUMOCBS3H MEXKIY OpPraHOMJIAMH KICTKH W HX (DYHKIHSIMH,
CTPOCHHEM KJIETOK Pa3HbIX TKAHEW U WX (PYHKIMSIMH, MEXIy OpraHaMyd U CUCTEMaMH OpPraHoB y
pacTeHuil, JKMBOTHBIX M YeJOBeKa M HMX (YHKIMAMHU, MEXKIy CHUCTEMaMH OpPraHOB U UX
GyHKIMSAMHU, MEXAY dTanmaMyd OOMEHa BEIECTB, dTallaMU KJIETOYHOTO IMKJIA M JKU3HEHHBIX
LIUKIOB OpraHu3MOB, OJTallaMM SMOpPUOHAIBHOTO Ppa3BUTHS, T'€HOTUIIOM U (DEHOTHUIIOM,
¢deHoTunom u (pakropamu cpenpl OOUTaAHHUS;

YMEHHE BBISBIISITh OTIUYUTEIbHBIC NMPU3HAKU JKUBBIX CHUCTEM, B TOM YHCIIE€ PACTEHUH,
KUBOTHBIX U YEJIOBEKA;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOIIME apryMEHTBI, OMOJIOTMYECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY JIJISl I0Ka3aTeJIbCTBA POACTBA OPraHU3MOB PA3HBIX CUCTEMATHUYECKUX TPYIIIL;

yMEHHE pemiarb OWOJIOTMYECKHE 3aJaud, BBISBISATH NPUYMHHO-CIIEICTBEHHBIE CBSI3U
MEXAY HCCIEIyeMbIMU OHOJOTMYECKUMH TpollecCaMd U SIBJICHUSMM, [€JIaTh BBIBOJBI U
MIPOrHO3bl HA OCHOBAHMUHM TMOJIyYE€HHBIX PE3y/IbTAaTOB;

YMEHHE BBINOIHATH JJAOOpaTOpHbIE U MpakTH4ecKue paboThl, cOOMI0aTh MpaBuiia Ipu
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHUEM;

YMEHHE BBIABUTATh TUIOTE3bl, MPOBEPSITh HX HKCHEPUMEHTAJIbHBIMU CpPEICTBAMHU,
bopMynupys Ledb UCCIeA0BaHNS, aHAJIM3UPOBATh MOJTyY€HHbIE Pe3yJIbTaThl U JIeNIaTh BBIBO/IBI;

YMEHHE y4acTBOBAaTh B y4EOHO-HCCIICIOBATEIHLCKONW padOTe 1O OMOJIOTHH, SKOJOTHU H
MEJUIMHE, TPOBOJMMOI Ha 0a3e MIKOJIbHBIX HAy4YHBIX OOLIECTB, W MYOJIMYHO MPEACTaBIATH
MOJIy4YE€HHBIE PE3YJbTaThl HA YYEHUUECKUX KOH(PEPEHIINSX;

yMEHHE OIIEHMBAaThb JTHUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B 00JacTH
OMoJIOTMM M MeIULIMHBI (KJIOHUPOBaHME, HMCKYCCTBEHHOE OIUIOJOTBOPEHHME, HAIIPABICHHOE
M3MEHEHHE T€HOMA U CO3JaHNe TPAaHCTEHHBIX OPTaHU3MOB);

YMEHHUE OCYIIECTBIISATH OCO3HAHHBIN BHIOOP Oyayiiei mpoheccCnoHaIbHOU IeATeTLHOCTH B
oOnacTi OMOJIOTUH, MEULIMHBI, OMOTEXHOJIOIUH, BETEPUHAPUH, CEIbCKOTO X034HCTBA, MUIIEBOI
IIPOMBIIICHHOCTH, YIIyOJIATh IO3HABATENIbHBIA HWHTEPEC, HAIPABICHHBI Ha OCO3HAHHBIN
BBIOOP COOTBETCTBYIOIIEH Mpodeccu U MNPOROJDKEHHE OHOJIOTHYECKOro OOpa3oBaHUS B
OpraHu3alUsaX CPeAHEro NpopecCHOHaNbHOIO U BbICIIET0 00pa30BaHUsl.

[IpenmeTHble pe3yabTaThl OCBOEHHsI ydyeOHoro mnpenmera «buosiorus» B 11 knacce
JOJKHBI OTpaXKaTh:

c(OPMHPOBAHHOCTb 3HAHUH O MECTE U POJIM OMOJIOIMH B CUCTEME €CTECTBEHHBIX HAyK, B
(OopMUpPOBaHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHHBI MHUpPA, B IO3HAHUU 3aKOHOB
IPUPOJBI M PELICHUU SKOJIOTHYECKUX MPOOJeM 4YeloBEeYecTBa, a TaKKe B PEILICHUU BOIPOCOB
palMOHAIBHOIO MPUPOJIONOIb30BaHUs, U B (OPMUPOBAHMM IIEHHOCTHOTO OTHOLIEHMS K
IpUpoJie, OOLIECTBY, UEIOBEKY, O BKJAJEe POCCHUHCKHUX M 3apyOeXHbIX YUEHBIX-OMOJIOTOB B
pa3BuTHE OMOJIOTHH;

YMEHHUE BIIa/IeTh CUCTEMOM OMOJIOTMYECKUX 3HAHHMM, KOTOpas BKIIIOYAET ONpPENCICHUS U
[IOHMMAaHHUE CYIIHOCTH OCHOBOIOJAraroUX OHOJOIrMUECKUX TEPMUHOB M MOHATUH (BHZ,
sKocucTema, Ouocgepa), Ouosornyeckue Teopuu (dBoitonoHHass Tteopuss Y. JlapBuHa,
CHUHTETHYecKasi Teopus sBoonuu), yueHus (A. H. CeBepuoBa — 0 MyTSIX M HalpaBIECHUSX
sBosiroruy, B.M. BepHanckoro — o 6uocgepe), 3akoHbl (reHeTnyeckoro papHoBecust Jx. Xapau
u B. Baiiabepra, 3apoapimeBoro cxojactsa K. M. bapa), mpaBuna (munumyma HO. JluGuxa,
HKOJIOTHYECKOM MUpaMubl S3HEPrun), runoressl (runoresa «mupa PHK» V. I'nnbepra);

YMEHHME BIAJETh OCHOBHBIMHM METOJAMU HAy4yHOIO IIO3HAHMs, MWCIIOJIb3yEMBIMH B
OMOJIOTUYECKUX HCCIEIOBAHUIX JKUBBIX OOBEKTOB M 3KOCHUCTEM (ONHCaHHE, H3MEpEeHHe,



HaOJr0/IeHNE, HKCIIEPUMEHT), CIIOCO0aMH BBISBICHHUS M OIICHKH aHTPONOT'CHHBIX M3MEHEHHH B
IPUPO/IC;

YMEHHUE BBIJCIATh CYIIECTBEHHBbIC NPU3HAKU: BHJIOB, OHOTEOIICHO30B, 3KOCHUCTEM U
ouocdepsl, CTaOMIM3UPYIOLIETO, IBIKYIIETO U Pa3pbIBAIOIIETO €CTECTBEHHOTO O0TO0pa,
AJUIOMATPUIECKOTO U CUMIIATPHUYECKOTO BHI000pA30BAHUS, BIUSHUS JABWKYIIUX CHJI SBOJIIOLUU
Ha TreHO(OH]| MOMYJISIUHN, MTPUCTIOCOOICHHOCTH OPraHU3MOB K cpelie OOMTaHMs, YepeOBaHUS
HaIpaBJICHUHN 3BOJIIOLINH, KPYrOBOPOTA BEUIECTB U MOTOKA YHEPTUH B SKOCHCTEMAX;

YMEHHUE YCTaHABIMBATh B3aWMOCBS3M MEXIY IPOIECCAMU SBOJIOIUH, IBIKYIIUMHU
CHJIAaMH aHTPOTIOI€HE3a, KOMIIOHEHTAaMH PA3JIMYHBIX 3KOCHUCTEM M TPHUCIIOCOOJICHUSIMH K HUM
OpraHu3MOB;

YMEHHE BBISBIIATh OTINYUTEIILHBIC TIPU3HAKH KHBBIX CUCTEM, TIPHCIIOCOOIEHHOCTh BUIOB
K cpene oOWTaHUs, aOMOTHYECKMX M OMOTHYECKHX KOMITOHEHTOB JKOCHCTEM, B3aWMOCBS3EH
OpPraHu3MOB B COOOIIECTBAX, aHTPOIIOTEHHBIX N3MEHEHHI B DKOCHCTEMAX CBOCH MECTHOCTH;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OMOJIOTHIECKYIO TEPMUHOJIOTHIO U
CHUMBOJIMKY Ul JIOKa3aTeJIbCTBA POJICTBA OPraHU3MOB pA3HBIX CHUCTEMATHYECKUX TPYIIIL,
B3aMMOCBSI3 OPTaHU3MOB M CpEIbl OOWTAHMS, €IWHCTBA UYECIOBEUYECKUX pac, HEOOXOJUMOCTH
COXpaHEHHsT MHOT000pa3vsi BHJOB M JKOCHUCTEM KaK YCIOBHUS COCYIIECTBOBAaHHS TPUPOIBI U
9YeJI0BEUECTBA;

YMEHHE pemiath OWOJIOTWYECKHE 3a7adM, BBISBISATH TPUYNHHO-CIICCTBEHHBIC CBS3U
MEX]y HCCIIEAYEeMBbIMH OHMOJIOTHYECKUMH MpPOIECCAMH W SIBIICHHSIMH, JEJaTh BBIBOJBI W
MIPOTHO3BI HA OCHOBAHUH ITOJYYCHHBIX PE3YIbTaTOB;

YMEHHUE BBIMOJIHATH JIAOOPATOPHBIE W TPAKTHYECKUE pabOTHI, COONIOIATh MpaBHia TPU
pabote ¢ yueOHBIM U JTabOPaTOPHBIM 00OPYIOBAHUEM;

YMEHHUE BBIJIBUTATh THUIOTE3bI, TPOBEPATh HUX OSKCIECPUMEHTAIBHBIMU CPEICTBAMH,
bopMyHpys 1eNb UCCIIETOBAHMS, aHATM3UPOBATh OJTYYCHHBIC PE3YJIbTATHI U JICNIaTh BHIBOJIBI,

YMEHHUE Y4acTBOBAaTh B Y4€OHO-HMCCIIEOBATEIHCKON pabdOTe MO OHMOJOTHUH, IKOJIOTHH W
MEIUIMHE, TPOBOAMMON Ha 0a3e IIKOJBHBIX HAYYHBIX OOMIECTB, W IyOJIMYHO TPEACTaBISTH
MOJTyYCHHBIC PE3Y/IbTAThl HA YUCHUUECKUX KOHPEPEHITHSIX;

YMEHHUE OICHUBATh THUIOTE3bl W TEOPUH O NPOMCXOXKIACHUU JKU3HHU, 4YEJIOBEKA U
YeJIOBEUECKUX pPac, O MPUYMHAX, TOCIEACTBHSIX M CIIOCO0aX MPEAOTBPALICHHS TJI00AThHBIX
W3MEHEHUl B Ouocdepe;

YMEHHUE OCYIIECTBIISITh OCO3HAHHBIN BBIOOP Oyaymiei nmpodhecCHOHALHON ACSITEIIbHOCTH B
oOmactd  OMOJIOTMH, OSKOJIOTHH, IPHPOJOINOIB30BAHMS,  MEIUIMHBI, OHOTEXHOJIOTHH,
MICUXOJIOTUH, BETCPUHAPUH, CEIILCKOTO XO3SMCTBA, MUIIEBOW MPOMBIIUICHHOCTH, YIIyOIsTh
MO3HABATEJIbHBI HMHTEPEC, HAINPABICHHBI HAa OCO3HAHHBI BBIOOP COOTBETCTBYIOIICH
npodeccud W TPOJOJDKCHHE OHOJOTMYECKOTO O0O0pa3oBaHHMsS B OpPraHU3ALUSAX CPEIHETO
po(heCCHOHALHOTO U BBICIIETO 00pa30BaHUsI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne /it HanmeHoBaHMe pa3je/ioB U TeM KousniecTBo yacoB DJIeKTpOHHbIe (LM(POBbIE)
) MpPOrpaMmabl Bcero o0pa3oBaTejibHbIE PeCypChI
http://school-collection.edu.ru
1 Buonorus xak Hayka 1 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
2 JKvBBIE CHCTEMBI M UX U3YYCHHE 2 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
3 Buosnorus xinetkn 2 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
4 XuMHUYECKasi OpraHu3arys KICTKH 10 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
5 CrpoeHrie U QYHKIMH KICTKH 7 http://www.electroniclibrary21.ru
OGMeH BEIIECTE 1 IIPEBPAIIICHHE http://school-collection.edu.ru
6 8 http://www.electroniclibrary21.ru
OHCPI'MH B KIICTKC
HacaencTsennas MEDOPMAIAT B http://school-collection.edu.ru
7 . 6 http://www.electroniclibrary21.ru
peaii3anusa €€ B KIICTKC
http://school-collection.edu.ru
8 Kv3HEeHHBI UK KIETKU 6 http://www.electroniclibrary21.ru
9 CtpoeHue U GYHKIMH OPTaHU3MOB 11 http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://www.electroniclibrary21.ru

http://school-collection.edu.ru

10 PazMHOKeHHE U pa3BUTHE OPraHU3MOB 11 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
r - L
11 CHETHIA ~ HAYKa 0 HAGNCACTREHHOCTH 1 2 http://www.electroniclibrary21.ru
HU3MCHYUBOCTHU OPraHN3MOB
http://school-collection.edu.ru
12 3aKOHOMEPHOCTH HACIICJCTBEHHOCTH 18 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 5 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
14 I'eHeTHKa yemoBeKa 3 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
15 Cenekuus OpraHu3MoB 5 http://www.electroniclibrary21.ru
buoTtexnonorus u cuHTETHYECKAS http://school-collect !Or?'ed“ u
16 4 http://www.electroniclibrary21.ru
Oounoorus
17 PezepBHoe Bpems 1
OBILIEE KOJIMYECTBO YACOB IIO I[TPOTPAMME 102



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

Ne n/m HanmeHoBaHMe pa3je/ioB U TeM KosniecTBo yacoB DJIeKTpOHHbIe (LM(pPPOBbIE)
) NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
3apoKJIeHNE U PA3BUTHUE IBOTIOIMOHHBIX http://SChOOI_COIIeCt!On'edu'ru
1 . 4 http://www.electroniclibrary21.ru
MpeACTaBICHUN B OMOJIOTHH
http://school-collection.edu.ru
2 MHUKpPOABOJIOIHS U €€ Pe3yIbTaThl 14 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
3 Maxpo3BoJTIOIHUs U €€ Pe3yIbTaThl 6 http://www.electroniclibrary21.ru
B ——— http://school-collection.edu.ru
4 15 http://www.electroniclibrary21.ru
3emuie
http://school-collection.edu.ru
IT — -
5 POHEXOMACHHE HeoBeka 10 http://www.electroniclibrary21.ru
aHTPOIIOTeHE3
DKOJIOTUSI — HayKa O )
B3aMMOOTHOLIECHUSX OPraHU3MOB U http://school-coIIect!on.edu.ru
6 3 http://www.electroniclibrary21.ru
HAJOPraHU3MEHHBIX CUCTEM C
OKpYy’Karollen cpeon
http://school-collection.edu.ru
7 OpraHu3mebl ¥ cpea OOUTaHuMsI 9 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
8 DKOJOoTHUs BUAOB U NMOMYISALUN 9 http://www.electroniclibrary21.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

DKooTus co00IIecTB. DKOJOTHUECKUE http://school-coIlect!or}.edu.ru
9 12 http://www.electroniclibrary21.ru
CHUCTEMbI
http://school-collection.edu.ru
10 Buocdepa — rmobanpHas sxocucTeMa 6 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
11 YenoBek 1 OKpyXKarolmas cpea 6 http://www.electroniclibrary21.ru
12 PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/




IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

DJIeKTPOHHBbIE HH(POBBIE
o0pa3oBaTe/bHbIE pecypchl

Buomornsa xak koMIJIeKCHas HayKa U KaK

http://school-collection.edu.ru

1 1 http://www.electroniclibrary21.ru
4acTh COBPEMEHHOT0 O0IIecTBa
http://school-collection.edu.ru
2 JKvBBIE CHCTEMBI H UX CBOWCTBA 1 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
3 YpoBHEBas OpraHU3anys )KUBBIX CHCTEM 1 http://www.electroniclibrary21.ru
Hctopust OTKPBITUS U U3YyYEHUSI KIIETKH. http://school-collection.edu.ru
4 1 http://www.electroniclibrary21.ru
Knerounas teopus
Mertopl u3yuenus kietku. [Ipaktuueckas
pabora «M3yueHne METOI0B KIETOYHOH http://school-collection.edu.ru
5 ouostoruu (xpomarorpadus, saekTpodopes, 1 http://www.electroniclibrary21.ru
muddepeHnnanbHOe HEHTPUPYTUPOBAHUE,
I11IP)»
. http://school-collection.edu.ru
XUMHUYECKUN COCTaB KIIETKHU. Bosia u L
6 1 http://www.electroniclibrary21.ru
MUHEpaJIbHbIC BEIECTBA.
o http://school-collection.edu.ru
praHUYecKUe BEIIeCTBA KIETKU — OEINKH. -
7 1 http://www.electroniclibrary21.ru
CocrtaB u cTpoeHHe OETKOB.
8 CBOHCTBA, KIACCHPHKAIAL H HyHKIHH 1 http://school-collection.edu.ru

http://www.electroniclibrary21.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

0O€eIIKOB

OpFaHI/I‘-IeCKI/Ie BCIICCTBA KIICTKH —

http://school-collection.edu.ru

9 http://www.electroniclibrary21.ru
YIJ1E€BOIBI
OpraHEYeCKEe BEIECTRa KIETKE — http://school-collection.edu.ru
10 http://www.electroniclibrary21.ru
JIMITU IbI
http://school-collection.edu.ru
11 Hyxnennoseie kucinotsl. JJHK u PHK http://www.electroniclibrary21.ru
http://school-collection.edu.ru
C ATO. .
12 TPOCHHE It (yHKLLILH Apyrue http://www.electroniclibrary21.ru
nykieosunrpudocedarsr (HTD)
Cexsenuposanne JIHK. Metozsr reHomukH, http://school-collection.edu.ru
13 TPAHCKPHUIITOMHMKH, TPOTEOMHUKH, METOIbI http://www.electroniclibrary21.ru
CTPYKTYPHOU OMOJIOTHH.
http://school-collection.edu.ru
14 Perrenne TeCTOBBIX 3aaHUI 110 TEME. http://www.electroniclibrary21.ru
http://school-collection.edu.ru
15 O060011IcHIE 3HAHUI [T0 TEME. http://www.electroniclibrary21.ru
I10BEpXHOCTHBIN aNmapaT KICTKH. http://school-collection.edu.ru
16 [Tnasmarnyeckas memOpana. KiierouHast http://www.electroniclibrary21.ru
CTCHKaA.
HI/ITOHJ'IaBMa u O,Z[HOMeM6paHHLIe .
opraHou sl Kiaetku. [Ipaktuyeckas padora http://school-collect !OO'EdU u
17 http://www.electroniclibrary21.ru

«I/I3yquI/Ie JABHOKCHUS TMUTOIIJIa3MbI B
PACTUTCIIbHBIX KIICTKAX»



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

[TosryaBTOHOMHBIE OPraHOUIBI KIETKH:
MUTOXOHJIpUH, TutacTuabl. JlaboparopHas

http://school-collection.edu.ru

18 http://www.electroniclibrary21.ru
pabota «MccnenoBanue mia3Monusa u
JIEIUIa3MOJIN3a B PACTUTENBHBIX KIETKAX»
http://school-collection.edu.ru
19 HememOpanHbIe OpraHOU/Ib! KIETKH http://www.electroniclibrary21.ru
Crpoerme 1 dyexrm sapa. [IpoKapHOTHAR http://school-collection.edu.ru
20 ' http://www.electroniclibrary21.ru
KJIETKA.
http://school-collection.edu.ru
21 Pemenue TecTOBBIX 3a/1aHUM IO TEME. http://www.electroniclibrary21.ru
http://school-collection.edu.ru
22 O6o01menne 3HaHMH MO TeME. http://www.electroniclibrary21.ru
AccUMWITALNS U TUCCUMWIALIUS — JBE
CTOpOHBI MeTabou3Ma. Tumbel oOMeHa http;//sch00|-co||ecti0n.edu.ru
23 BeniectB. JlaboparopHast pabora «M3yueHre http://www.electroniclibrary21.ru
KaTaJUTHYECKON aKTUBHOCTU (pepMEHTOB
(Ha mpuMepe aMuIa3bl WK KaTajaasbl)»
DepMEeHTaTUBHBINA XapaKTEp PeaKui
KJIETOYHOTO MeTabonu3Ma. OepMeHTHI.
benku-akTuBaTOphl U OENKU-UHIMOUTOPBI. http://school-collection.edu.ru
24 Jlabopatopras padota «/3ydenue http://www.electroniclibrary21.ru
(epMEeHTaTUBHOTO pacUIeIICHUs EPOKCH 1A
BOJIOPOJIa B PACTUTENIBHBIX U )KUBOTHBIX
KIIETKaX»
25 [Tnactuueckuit oomen. @oTocunTe3 http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://www.electroniclibrary21.ru

Xemocwunres. Jlaboparopras pabota

http://school-collection.edu.ru

26 «CpaBHEHHE MTPOIIECCOB POTOCUHTE3A H http://www.electroniclibrary21.ru
XEMOCHHTE32»
AnHaspoOHbIe opraHu3Mbl. Buibl 6poskeHus. http://school-collection.edu.ru
27 JlabopatopHnas pabota «CpaBHeHHE http://www.electroniclibrary21.ru
IIPOLIECCOB OPOKEHUS U IbIXaHUS
http://school-collection.edu.ru
28 DHepreTHYecKuii 0OMeH. http://www.electroniclibrary21.ru
http://school-collection.edu.ru
29 Penrenne TecTOBBIX 3aaHUH TI0 TEME. http://www.electroniclibrary21.ru
http://school-collection.edu.ru
30 O060011IcHIE 3HAHUI [T TEME. http://www.electroniclibrary21.ru
http://school-collection.edu.ru
31 Peakiuy MaTpuYHOIO CHHTE3a http://www.electroniclibrary21.ru
http://school-collection.edu.ru
32 brocunres Oenka http://www.electroniclibrary21.ru
http://school-collection.edu.ru
33 Perysisiiinst 0OMEHHBIX IIPOIIECCOB B KIICTKE http://www.electroniclibrary21.ru
http://school-collection.edu.ru
34 buocunTes Oenka. Pemenue 3agau http://www.electroniclibrary21.ru
35 buocunTtes Oenka. Perenue 3anau http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://www.electroniclibrary21.ru

http://school-collection.edu.ru

36 O06006mieHre 3HaHM 0 OMOCHHTE3Y Oenka http://www.electroniclibrary21.ru
http://school-collection.edu.ru
37 JKu3HEHHBIH UKI KJIETKH M €T0 IEPUOIBI http://www.electroniclibrary21.ru
http://school-collection.edu.ru
38 Marpuunsrii cuates JJHK http://www.electroniclibrary21.ru
Xpomocomsl. XpOMOCOMHBIIT HA0OP KICTKH. http://school-collection.edu.ru
39 JlaboparopHas padota «/3yueHune http://www.electroniclibrary21.ru
XpOMOCOM Ha rOTOBBIX MUKpOIpeEnaparax»
http://school-collection.edu.ru
40 JlencHue KICTKH — MHTO3 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
41 Murto3. PelnieHre TeCTOBBIX 3aJaHHIA. http://www.electroniclibrary21.ru
http://school-collection.edu.ru
42 O060011IcHIE 3HAHUI [T0 TEME. http://www.electroniclibrary21.ru
http://school-collection.edu.ru
43 OpraHu3Mm Kak eJJHHOE [1eJI0e http://www.electroniclibrary21.ru
http://school-collection.edu.ru
44 Tkanu u opraHsl http://www.electroniclibrary21.ru
45 Omnopa Tena opraHu3MoB http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://www.electroniclibrary21.ru

http://school-collection.edu.ru

46 JIBI>KEHUE OPraHu3MOB http://www.electroniclibrary21.ru
http://school-collection.edu.ru

47 [Tutanue opraHn3MoB http://www.electroniclibrary21.ru
http://school-collection.edu.ru

48 JlpIxaHue OpraHu3MOB http://www.electroniclibrary21.ru
http://school-collection.edu.ru

49 TpaHCIOpT BEIIECTB Y OPraHU3MOB http://www.electroniclibrary21.ru
http://school-collection.edu.ru

50 Brienenue y opraHusmMoB http://www.electroniclibrary21.ru
http://school-collection.edu.ru

51 3amura y Opranu3MoB http://www.electroniclibrary21.ru
http://school-collection.edu.ru

52 Pa3apaXMMOCTh U PErYIISALUs Y OPraHu3MOB http://www.electroniclibrary21.ru
http://school-collection.edu.ru

53 O0001IeHIE 3HAHUIT TT0 TEME http://www.electroniclibrary21.ru
http://school-collection.edu.ru

54 @®opMBbI pa3MHOKEHUS OPraHI3MOB http://www.electroniclibrary21.ru

55 Meiio3 http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

http://www.electroniclibrary21.ru

http://school-collection.edu.ru

56 Meiio3. CpaBHEHHE C MUTO30M http://www.electroniclibrary21.ru
http://school-collection.edu.ru
57 O06006meHre 3HaHWI TT0 MEH03yY http://www.electroniclibrary21.ru
l'amerorene3. ObpazoBaHue U pa3BUTHE http://school-coIlectior!.edu.ru
58 http://www.electroniclibrary21.ru
MOJIOBBIX KJIETOK.
l'ameTorenes. BeinosHeHNEe MPaKTHYECKUX http://SChOOI_CO”eCt!On.'Edu'ru
59 . http://www.electroniclibrary21.ru
3a/laHui
http://school-collection.edu.ru
141 — o
60 FMBHAYAILHOS PAsBUTHE OPratisMon http://www.electroniclibrary21.ru
OHTOI'EHE3
o http://school-collection.edu.ru
HTOTeHe3. BpInosHeHne MPaKTHYeCKUX o
61 . http://www.electroniclibrary21.ru
3aJaHUH.
Poct u pazButue xxuBoTHbIX. JIaGopaTopHas http://school-collection.edu.ru
62 paboTta «BpIsBICHNE IPU3HAKOB CXO/ICTBA http://www.electroniclibrary21.ru
3apOJIbIIeH NO3BOHOUYHBIX KUBOTHBIX)»
Pa3mHOkeHue U pa3BUTHE PACTEHUM. http://school-collection.edu.ru
63 JIabopatopHas pabota «CTpoeHHE OPraHOB http://www.electroniclibrary21.ru
Pa3MHOXKEHMSI BBICIINX PACTCHUN
http://school-collection.edu.ru
64 Hexnerounsie (hopMbl )KU3HU — BUPYCHI. http://www.electroniclibrary21.ru
65 HcTopust cTaHOBJICHUS U pa3BUTHS http://school-collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

TCHCTUKHN KaK HAYKH

http://www.electroniclibrary21.ru

OCHOBHBIE TTIOHSATHS U CUMBOJIbI T€HETHUKH.

http://school-collection.edu.ru

66 http://www.electroniclibrary21.ru
MeTo bl TEeHETUKH
3aKOHOMEPHOCTH HACIIEOBaHUS TTPU3HAKOB. http://SChOOI_COIIeCt!On'edu'ru

67 http://www.electroniclibrary21.ru
Monoru0dpuaHoe cKpelBaHue
[TosiHOE M HEMOJHOE TOMUHHUPOBAHUE. http://school-coIlectior!.edu.ru

68 http://www.electroniclibrary21.ru
Pemienne 3amau

http://school-collection.edu.ru

A .P -

69 HATHSHPYIOUEe CXpEliitpatiie. Tetlerme http://www.electroniclibrary21.ru
3a/1a4
JurubpuaHoe ckpemuBanue. [Ipaktudeckas .
. R —— http://school-collection.edu.ru

70 http://www.electroniclibrary21.ru
JTUTHOPUTHOTO CKPEITUBAHUS Y
TPO30 U
[{uTonornyeckue OCHOBBI TUTHOPUTHOTO http://SChOOI_CO”eCtion'Edu'ru

71 http://www.electroniclibrary21.ru
CKpCUIMBaHU. Pemenue 3aaa4
JIuruGpHIHOE cKpelBanue, Peienie http://school-collection.edu.ru

72 ' http://www.electroniclibrary21.ru
3a71a4

http://school-collection.edu.ru

73 CueruieHHO€e HacjIeI0BaHNE IIPU3HAKOB http://www.electroniclibrary21.ru
XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH. http:”SChOOI_CO”eaion'edu'ru

74 http://www.electroniclibrary21.ru

I'eneTnueckue KapThI
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CHGHHCHHOC HaCJICAOBAHUC IPU3HAKOB.

http://school-collection.edu.ru

75 http://www.electroniclibrary21.ru
Pemienue 3amau
CuermieHHOe HACIeI0BaHUE MPU3HAKOB. http://school-coIlectior!.edu.ru
76 http://www.electroniclibrary21.ru
Pemienue 3amau
http://school-collection.edu.ru
77 I'enernka mosa http://www.electroniclibrary21.ru
I'enernka momna. Pemrenve 3ama4 Ha CIEIIEHHOE http-//school-collection.edu.ru
78 ' 8 B http://www.electroniclibrary21.ru
C I10JIOM HaCJICAOBAHHEC
I'eneruka momna. Pemrenve 3amad Ha CIEIIEHHOE C http://school-collection.edu.ru
79 ) 8 B http://www.electroniclibrary21.ru
II0JIOM HaCJICAOBaAHUEC
MHOKECTBEHHOE ICHCTBUE U B3aUMOJICHCTBHE http://school-collection.edu.ru
80 A A http://www.electroniclibrary21.ru
T'CHOB
Konomuuuposanue. Periernue 3a1a4y Ha ITbI http://school-collection.edu.ru
81 A P ' A v http://www.electroniclibrary21.ru
KpOBHU
Konomunuposanue. Perienue 3a1ay Ha ITbI http://school-collection.edu.ru
82 A P ' s Py http://www.electroniclibrary21.ru
KpOBU
http://school-collection.edu.ru
83 B3auMozelicTBIEe HealulenbHBIX T€HOB http://www.electroniclibrary21.ru
http://school-collection.edu.ru
84 OGo01ieHne 3HaHUH 10 TEME http://www.electroniclibrary21.ru
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
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M3MeHYnBOCTb IPU3HAKOB.

http://school-collection.edu.ru

85 http://www.electroniclibrary21.ru
MOILI/I(bI/IKaIII/IOHHaﬂ H3MEHYHBOCTD.
BaprannoHHBIN psig U BapUallMOHHAsA KpUBas.
Jlaboparopuas pabora «MccnenoBanue http://school-collection.edu.ru
86 3aKOHOMEPHOCTEH MOTU(PUKAITHOHHON http://www.electroniclibrary21.ru
N3MCHYUNBOCTH. HOCTpOGHI/Ie BapnalfMOHHOI'O
psila ¥ BapuallMOHHOW KpUBOW»
HacnencrBeHHass ”3AMEHUYMBOCTb. http://school-coIlect!oq.edu.ru
87 http://www.electroniclibrary21.ru
T'enoTunnueckue MyTalHuu.
3AKOHOMEPHOCTH MYTAIEOHHOTO IPOIEcca http://school-collection.edu.ru
88 ' http://www.electroniclibrary21.ru
OnuUreHeTHKa U SIIUT€HOMUKA
. http://school-collection.edu.ru
Pemenue TecToBBIX 3a1aHUI 110 BUAAM ) o '
89 A A http://www.electroniclibrary21.ru
U3MEHYUBOCTH.
I'eneruka yenoBeka. MeTo bl U3yUYCHUS http://school-collection.edu.ru
90 ' http://www.electroniclibrary21.ru
T'€HECTUKH YCJIOBCKA.
n http://school-collection.edu.ru
PaKTHYCCKasd pa60Ta «CocTraBiienne u . -
91 . http://www.electroniclibrary21.ru
aHaJIu3 POAOCIIOBHON»
3HaYeHHE MEJMIMHCKOM IEHETUKH B http://school-collection.edu.ru
92 MPEIOTBPAILCHUH U JICYEHUH TCHETUIECKUX http://www.electroniclibrary21.ru
3a00JIEBaHUI YeJIOBEKA
Cenekuus kak npouecc 1 Hayka. OCHOBHbIE http://school-collection.edu.ru
93 e http://www.electroniclibrary21.ru
IIOHATHUA CCICKIIUHU. I/ICKYCCTBCHHLII/I OT60p.
94 MeTomp! CeNeKIIMOHHON pabOTHI. http://school-collection.edu.ru
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

DKCIepUMEHTAJIbHBIN MyTareHes.
[Toyuenue nonuruionaos. [IpakTudeckas
pabota «CocTraBlieHUE U aHATU3
POIOCIOBHOM»

http://www.electroniclibrary21.ru

http://school-collection.edu.ru

95 BryrpuBunoBas rubpuansanus. ['ereposuc 1 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
96 OtnanenHasi ruOpUAN3ALAS 1 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
97 O0001eHre 3HAHUI TT0 TEME 1 http://www.electroniclibrary21.ru
buoTtexHonorus kak Hayka U 0Tpacib http://school-collection.edu.ru
98 npou3sBojcTBa. [Ipakrnueckas pabora 1 http://www.electroniclibrary21.ru
«M3ydenne 00bEKTOB OMOTEXHOJIOT UM
http://school-collection.edu.ru
99 MHuKpOOHOIOTHYECKast TEXHOJIOTHSI 1 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
100 XpOoMOCOMHAsI U T€HHAsI HHKEHEPHUs 1 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
101 MeauuuHcKue OMOTEXHOJIOTUN 1 http://www.electroniclibrary21.ru
PesepBHriit ypok. [ToBTOpenue, 06001eHue http://school-co||ect!0n.edu.ru
102 . ’ ’ 1 http://www.electroniclibrary21.ru
cucreMatTu3danus 3HaHUU
OBILIEE KOJIMYECTBO YACOB I1IO ITPOI'PAMME 102



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe N (ppoBbIE

Ne i/ Tema ypoka
Bcero o0pa3oBaTejibHbIE PeCypChl
http://school-collection.edu.ru
1 OBomoimonHas Teopust Y. JlapsuHa 1 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
4. L
2 JBIicyitiie CHIBI SBOTIOLHIH BHOB 0 1 http://www.electroniclibrary21.ru
JapBuny
3 boprba 3a CymeTBOBaHI/Ie, €CTECTBEHHBIN 1 1 EEEZ\S/\(/:\?V(\)/\(I)IG;IZ (z:ltlreocr::(c):lr;.tfrgl#)./r; 1
HCKYCCTBEHHBINH 0TOOD
@opMHPOBAHNE CUHTETUYECKOW TEOPUH http://school-coIlection.edu.ru
4 1 http://www.electroniclibrary21.ru
3BOJTIOLUH
http://school-collection.edu.ru
2 : L
5 TAITH SBOTIOLHOHHOTO potiecca 1 http://www.electroniclibrary21.ru
MUKPOSBOJIIOIHUA U MAKPO3BOJIOIOUA
TloUyIsIEs — SeMeHTAPHAS ¢ MHHATA http://school-collection.edu.ru
6 1 http://www.electroniclibrary21.ru
3BOJIFOIIMHA
3aKOH r€HETHYECKOTO PaBHOBCCH:A IL)K .
Xapmu, B. Baitn6epra. JlaGopaTopras http://school-collection.edu.ru
7 T ] 1 http://www.electroniclibrary21.ru
pa60Ta «BrIsABIICEHHE U3MEHUUBOCTU y
oco0eil 0HOTO BUa»
http://school-collection.edu.ru
8 OneMeHTapHble (PaKTOPBI ABOJIOIUU 1 http://www.electroniclibrary21.ru



http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

D¢ ekt ocnoBarens. dpdekt OyTbUIOUHOTO

http://school-collection.edu.ru

9 http://www.electroniclibrary21.ru
TrOpJIbIIIKA
Murpatn. V301 nomyssmuii: http://school-collection.edu.ru
10 ’ ' http://www.electroniclibrary21.ru
reorpaduueckas, OMoJIOruIecKas
EcrecTnenHEL 0T60p — HATpABIAEONTHIE http://school-collection.edu.ru
11 http://www.electroniclibrary21.ru
(hakTOop PBOTIOITUHU
http://school-collection.edu.ru
12 [TooBoi#t 0TOOP http://www.electroniclibrary21.ru
[Ipucnoco6aeHHOCTh OPraHU3MOB Kak .
pe3ynbTaT MUKpOdBoTIOIH. JlabopaTtopHas http://school-collect !on'.edu U
13 http://www.electroniclibrary21.ru
pabota «M3ydenue apomopdo30B 1
WJIMOAJIANTAIUN Y PACTEHUN U JKMBOTHBIX)»
[Tpumeps! mprcnocoOaeHUN y OPraHU3MOB:
Mopdostorndeckue, GU3n0IOTHIECKUE, )
6 http://school-collection.edu.ru
NOXUMHNYECCKHUEC, ITIOBCACHYCCKUC. . .
14 http://www.electroniclibrary21.ru
JlabGopaTtopHnas pabdora «IIpucnocodneHus
OpraHu3MoOB U UX OTHOCHUTECJIbHAaA
L[CJ'IGCOO6p33HOCTI>»
Bup, ero xpurepuu u CTpyKkTypa. http://school-collection.edu.ru
15 JlabopatopHasi pabora «CpaBHEHHE BUIOB http://www.electroniclibrary21.ru
110 MOP(OJIOTUIECKOMY KPUTEPHIO»
http://school-collection.edu.ru
16 CrpykTypa BHIa http://www.electroniclibrary21.ru
17 T —— http://school-collection.edu.ru

http://www.electroniclibrary21.ru
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

MUKPO3BOJOIUA

http://school-collection.edu.ru

18 CBs3b MUKPO3BOJIIOLIUH H AITHIEMHOJIOTUH http://www.electroniclibrary21.ru
Makpossomtouus. [Taneontonornueckue http://school-collect !or!.edu u
19 http://www.electroniclibrary21.ru
MCTOAbI U3YUCHUSA SBOJIIOIUN
http://school-collection.edu.ru
b L
20 HOTCOrPAQHHECKHE MTO/LbI H3YHeHI http://www.electroniclibrary21.ru
3BOJIFOIITNHN
OMOPHOIOrMYECKHE U CPABHUTEIBHO- http://school-collection.edu.ru
21 MOP(}OJIOTHIECKUE METOTBI U3YUCHUS http://www.electroniclibrary21.ru
SBOJIIOIUH
MonexkynspHO-T€HETUUECKHE, http://school-collection.edu.ru
22 OMOXHMHUYECKHE ¥ MATEMATHIECKUE METOIbI http://www.electroniclibrary21.ru
HU3YUYCHUA 5BOJIIOIUU
http://school-collection.edu.ru
23 OO0111rie 3aKOHOMEPHOCTH SBOJIFOIHH http://www.electroniclibrary21.ru
AnantuBHas panuauus. HepaBHOMEpHOCTh http://SChOOI_COIIeCtion'edu'ru
24 http://www.electroniclibrary21.ru
TEMIIOB 3BOJIFOIIUH
HaquLIe TUINOTE3bI IIPOUCXOKIACHUA )KU3HU http://SChOOI-COIIECt!OO'EdU'rU
25 http://www.electroniclibrary21.ru
Ha 3emiie
Jlonay4HbI€ NIPEACTABICHUS O 3apOKICHUU http://SChOOI-COIIECt!OO'EdU'rU
26 http://www.electroniclibrary21.ru
KHU3HHN
. http://school-collection.edu.ru
27 OCHOBHBIE ATAIIbI HCOpPraHn4eCKou

http://www.electroniclibrary21.ru
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OBOJIIOIINH

http://school-collection.edu.ru

28 I'unore3sl 3apoKaCHUS )KU3HA http://www.electroniclibrary21.ru
Wcrtopus 3emiin 1 METOABI €€ U3yUEHHUS. htto://school-collecti q
1146 6 " p://school-collection.edu.ru

29 aLOpaTOpHaZ pabora «syneine 1 http://www.electroniclibrary21.ru
OIMMCAaHUC UCKOITACMBbIX OCTATKOB APCBHUX
OpPraHu3MOBY
HauanpHbie 3Tansl opraHnuecKoi http://school-collect !or!.edu u

30 http://www.electroniclibrary21.ru
ABOJTIOIIUHT

http://school-collection.edu.ru

31 DBOJIONHUS SYKapUOT http://www.electroniclibrary21.ru
OCHOBHBI€ ATaIbI 3BOJIOLUU PACTUTEIHHOTO )
mupa. [Ipaktuyeckas padora «13ydyenue http://school-coIlect!on.edu.ru

32 . g http://www.electroniclibrary21.ru
0COOEHHOCTEH CTPOCHUS PACTEHUH pa3HbBIX
OTJICTIOB»
o http://school-collection.edu.ru

CHOBHBIE ATAIlbI BOJIIOIUY KUBOTHOTO o

33 http://www.electroniclibrary21.ru
Mupa
OBosroyst )KUBOTHBIX. [IpakTrdeckast http://school-collection.edu.ru

34 pabora «M3ydeHre 0cOOEHHOCTEH CTPOCHHUSI http://www.electroniclibrary21.ru
MMO3BOHOYHBIX KUBOTHBIX)
PazButue xxu3Hu Ha 3emMiie IO 3pam U http://SChOOI_COIIECt!OO'EdU'rU

35 http://www.electroniclibrary21.ru
nepuoiam

36 MaccoBble BEIMMPaHUs — SKOJIOTUYECKUE http://school-collection.edu.ru

KPHU3HUCHI ITPOMIIIIOTO

http://www.electroniclibrary21.ru
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37

CoBpeMeHHbIN 3KOJOTUYECKUI KPU3HC, €r0

http://school-collection.edu.ru
http://www.electroniclibrary21.ru

O0COOCHHOCTH
CoBpemMeHHasi CUCTEMa OPraHUuYECKOTO http://school-coIlectior!.edu.ru
38 http://www.electroniclibrary21.ru
IIPOIILJIOrO
http://school-collection.edu.ru
O o
39 CHOBHBIC CHETCMATITICCIHE TPYHITH http://www.electroniclibrary21.ru
OpraHnu3MoOB
http://school-collection.edu.ru
40 AHTPOTIONOTHS — HayKa O YeJIOBeKe http://www.electroniclibrary21.ru
. http://school-collection.edu.ru
Pa3 € IIpeCTaBie 0 L
41 BHTHE HPCACTARICHIE http://www.electroniclibrary21.ru
IMPOUCXOKIACHUHN YCIIOBCKA
MecTo yestoBeka B CUCTEME OpraHn4eCcKoro .
Mmupa. Jlaboparopnas pabota «3yuenue http://school-coIlect!on.edu.ru
42 . http://www.electroniclibrary21.ru
oco0eHHOCTEH CTpOCHUA CKEJICTa YEJIIOBCKaA,
CBA3aHHBIX C MIPAMOXOXICHUEM
http://school-collection.edu.ru
43 JIBMOKYIIHE CHIIBI aHTPOIIOTCHE3a http://www.electroniclibrary21.ru
http://school-collection.edu.ru
CooTHoOIIIEHHE OHOJIOTMYECKUX U . .
44 http://www.electroniclibrary21.ru
COMAJIBbHBIX (baKTopOB B AHTPOIIOI'CHE3C
http://school-collection.edu.ru
45 OcHOBHBIE CTaIUU aHTPOTIOTEHE3a http://www.electroniclibrary21.ru
46 [TaneoreneTnka u nMajgeoreHOMHKa http://school-collection.edu.ru
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http://www.electroniclibrary21.ru

http://school-collection.edu.ru

47 DBOJIONHUS COBPEMEHHOTO YeJI0BEKa http://www.electroniclibrary21.ru
UYenoeueckue pacel. [Ipaktuueckas padora http://school-collection.edu.ru
48 «M3ydeHne SKOJIOTHYECKHUX aanTaIiii http://www.electroniclibrary21.ru
YETIOBEKa»
http://school-collection.edu.ru
M -
49 SRAMCHUTUTATAPIHE METOAM http://www.electroniclibrary21.ru
AHTPOIOJIOTUUN
http://school-collection.edu.ru
50 3aporIeHue U Pa3BUTHE KOJIOTHA http://www.electroniclibrary21.ru
Mertonp! skonoruu. JlabopaTopHas padora http://school-collection.edu.ru
51 «M3ydeHne MEeTOI0B IKOJIOTHUCCKHUX http://www.electroniclibrary21.ru
HUCCIIEIOBAHUI)
3HaueHue SKOJOTUUECKUX 3HAHUHN IJIs http: /school-coIIect!on.edu.ru
52 http://www.electroniclibrary21.ru
YeloBeKa
http://school-collection.edu.ru
53 Dkonorndeckue GaKTopbl http://www.electroniclibrary21.ru
Abunotuueckue dakropsl. CBET Kak _ )
skosoruueckuid akrop. JlaboparopHas http://school-collect !On-ed“ u
54 . http://www.electroniclibrary21.ru
pabota «BrIsiBNeHue mprucnocooneHuit
OpPraHU3MOB K BIIMSIHUIO CBETa»
55 Abnornyeckue daxropsl. Temmneparypa kak http://school-collection.edu.ru

sKosiorndeckuit paxtop. JlaboparopHas

http://www.electroniclibrary21.ru
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paboTa «BpIsiBIeHHE TPUCTIOCOOICHUI
OpPraHU3MOB K BIIUSHUIO TEMIIEPATYPHI»

AbuoTtnueckue Gpakropsl. BraxkHOCTh Kak
sKoJIorndeckuii paxrop. JlaboparopHas

http://school-collection.edu.ru

56 http://www.electroniclibrary21.ru
pabota « AHaTOMUYECKHE 0COOCHHOCTH P y
pacTeHui U3 pa3HBIX MECT OOUTAHUS)

http://school-collection.edu.ru

57 Cpensl 0OMTaHHUS OPTaHU3MOB http://www.electroniclibrary21.ru

http://school-collection.edu.ru

58 Buonornyeckne puTMBbI http://www.electroniclibrary21.ru

http://school-collection.edu.ru

59 Xuznenupie GopMbI OpraHU3MOB http://www.electroniclibrary21.ru

http://school-collection.edu.ru

60 broTtrueckue GakTopsl http://www.electroniclibrary21.ru
3HaucHUe OMOTHYECKUX B3aUMOICHCTBUM http://school-collection.edu.ru

61 JUIS CYIIIECTBOBAHMS OPraHU3MOB B CpEJIe http://www.electroniclibrary21.ru
oOuTaHUs
DKOOMHUECKHE XAPaKTEPHCTHKH http://school-collection.edu.ru

62 http://www.electroniclibrary21.ru
nomyJianuu
OcCHOBHBbIE MOKAa3aTEeNH HOMYIISIUH: http://school-collection.edu.ru

63 YHCJICHHOCTb, TNIOTHOCTh, BO3pACTHAS U http://www.electroniclibrary21.ru
[10JIOBAast CTPYKTypa

64 OCHOBHBIE IOKA3aTENHU MOMYJIALUHM: http://school-collection.edu.ru

POKIAACMOCTDh, IPUPOCT, TEMII POCTa,

http://www.electroniclibrary21.ru
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CMCPTHOCTbH, MUI'PALIUU

http://school-collection.edu.ru

65 DKOJOTUYeCcKast CTPYKTypa MOMYJISIITAH http://www.electroniclibrary21.ru
http://school-collection.edu.ru
66 JlnHaMuKa TIOMYISIIUN U €€ PeryIsius http://www.electroniclibrary21.ru
http://school-collection.edu.ru
67 PHBBIC pOCTa THCHCHHOCTH HOTYIAIHIH http://www.electroniclibrary21.ru
KpI/IBBIe BBIDKUBaHU S
Oxonoruveckas Huma suaa. Jlaboparopras http://school-collection.edu.ru
68 pabota «IIpucrocobaeHus CeMSH pacTeHHMA http://www.electroniclibrary21.ru
K PaCcCCICHHUIO»
http://school-collection.edu.ru
69 Bua kak crctema momyssiuin http://www.electroniclibrary21.ru
. http://school-collection.edu.ru
3 L
70 AXOHOMEPHOCTH HOBEACHIL H MUTPartid http://www.electroniclibrary21.ru
JKUBOTHBIX
http://school-collection.edu.ru
71 Co00111eCTBO OPraHu3MOB — OHOIICHO3 http://www.electroniclibrary21.ru
http://school-collection.edu.ru
72 JKocucTeMa KaK OTKPbITasi CHCTEMa http://www.electroniclibrary21.ru
KpyroBopoT BEMIECTS M MOTOK SHEPIHH B http://school-collection.edu.ru
73 http://www.electroniclibrary21.ru
3KOCHCTEMCE
http://school-collection.edu.ru
74 OCHOBHBIE ITOKA3aTEIN YKOCUCTEMBI

http://www.electroniclibrary21.ru
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http://school-collection.edu.ru

75 DKOJIOTUYECKHE TUPAMUJIBI http://www.electroniclibrary21.ru
http://school-collection.edu.ru
76 W3meHeHust cooOIEeCTB — CYKIECCUU http://www.electroniclibrary21.ru
77 [Ipupomusie BKOCI/ICTCMBI.UaKOCI/ICTeMI)I 03ep E::meleﬁa cz:ltlre;r::(glr;fril:;zul.ru
1 peK. DKOCHCTEMBI MOPEH U OKEaHOB
[IpuponHbIE S3KOCUCTEMBI. DKOCHUCTEMBI http://SChOOI_COIIeCt!On'edu'ru
78 . http://www.electroniclibrary21.ru
TYH]Ip, JIECOB, CTEIEN, IYCTHIHD
http://school-collection.edu.ru
79 AHTPOTIOT€HHBIE YKOCHCTEMBI http://www.electroniclibrary21.ru
Ypboskocucremsl. [Ipaktuyeckas pabota http://school-coIlect!OQ.edu.ru
80 http://www.electroniclibrary21.ru
«3yuyenne u onucanure ypoosKOCUCTEMbI»
3akoHOMEPHOCTH (HOPMUPOBAHUS OCHOBHBIX http://school-collection.edu.ru
81 B3aMMO/ICHCTBHI OPraHU3MOB B http://www.electroniclibrary21.ru
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IMPOBEPAEMBIE HA EI'D 1O BUOJIOI'MU TPEBOBAHUA K PE3YJIBTATAM
OCBOEHHS OCHOBHOM OBPA30OBATEJIBbHOM MPOT'PAMMBI CPEJTHEI'O

OBHIEI'O OBPA3OBAHUA

Konx nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaAHUSA K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHSI OCHOBHOW 00pa3oBaTe/ibHOW MPOrpaMMblI
cpeaHero oouero oopa3oBaHus

ChopMUPOBAHHOCTb 3HAHUI O MEeCTe U Posin BUONOTUK B CU-
CTemMme ecTecTBEHHbIX HayK, B GOPMMPOBAHUN COBPEMEHHOM
€CTEeCTBEHHOHAy4YHOW KapTUHbl MMpPa, B MO3HAHMM 3aKOHOB
NPUPOAbl U PELIeHUN KUSHEHHO BaXHbIX COLMaNbHO-
3TUYECKMX, 3IKOHOMMYECKUX,  IKOJIOTUYECKMX  npobnem
4ye/I0BEYECTBA, A TaK¥Ke B PELUEHMM BOMNPOCOB PaLMOHAbHOIO
NPUPOAONO/b30BaHMA, B  (OPMUPOBAHUN  LLEHHOCTHOrO
OTHOLLEHMA K npupoae, ob6LLECTBY, Ye/NoBeKy; O BKaaae
POCCUICKMX U 3apyberKHbIX YYEHbIX — BMONOroB B pasBUTUE
6uonorum

BnaaeHue cuctemoit 3HaHUM 06 OCHOBHbIX METOaX HayYHOro
NO3HaHWA, UCNONb3YEMbIX B BUONOrMYECKUX UCCNean0oBaHUAX
XUBbIX OOBEKTOB M 3KOCUCTEM (onmMcaHWe, U3MepeHue,
nposeaeHue HabaoaeHUIA); cnocobamm BbIABMEHUA U OLLEHKM
aHTPOMNOreHHbIX U3MEHEHU B Npupoae.

YMmeHue BblABMraTb rmnoTessbl, npoBepATb nx
3KCNEepUMEHTaNbHbIMM  cpeacTBamun,  Gopmyaupya  Lenb
nccnenoBaHUA, aHaNM3MPOBaTb MNOJYYEHHbIE pPe3ynbTaTbl U
[eNatb BbIBOAbI.

BbisBneHune 3aBUCUMOCTH mexay nccnegyembimm
BE/IMYMHAMMU, OODBACHEHME MONYYEHHbIX pPe3ynbTaToB MU
dopmynnpoBaHMe BbIBOAOB C WCNOJb30BaHMEM HaYYHbIX
NOHATUIN, TEOPUI N 3aKOHOB

YMeHue BnaaeTb cMcTeMon BMONOTMUYECKUX 3HAHUI, KoTopan
BK/1IOYAET: OCHOBOMONAraowme 6uonorMyeckue TepPMUHbI U
NOHATMA (KM3Hb, K/ETKa, TKaHb, OpraH, OpraHuWsm, BuUA,
nonynsaumus, sKocuctema, 6uoueHos, buocoepa; metabonmsm,
rOMeocTas, KNEeTOYHbIA  MMMYHMTET, 6MuOoCUHTE3  6esiKa,
6uononumepb, AVNCKPETHOCTb, camoperynaums,
CaMOBOCMpPOM3BEAEHME,  HACNeACTBEHHOCTb,  WM3MEHYMBOCTb,
3HEepPro3aBUCMMOCTb, POCT 1 pa3BUTHE);

6uonorvyeckme TeopuKu: KnetodHaa Teopua T. LLUBaHHa,
M. lnenpeHa, P. Bupxosa; KNOHa/IbHO-CENEKTUBHOIO
ummyHuteta [1. 3pamx, W.U. MeyHUKoBa, XPOMOCOMHaA
TeopuA HacneacTBeHHOCTM T. MopraHa, 3aKOH 3apoAbIleBOro




Kon nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHMSA K PeAMETHBIM pe3y/JbTaTaM
OCBOCHHS OCHOBHON 00pa30BaTe/bHON NMPOrpaMMbl
cpeaHero oouero oopazoBaHus

cxoactea K. bapa, 23BonoumoHHaa Teopua Y. [apsuHa,
CUHTETUYECKaa Teopua 3BOJOLMKM, TeopuAa aHTponoreHesa
Y. lapsuHa; Teopusa 6uoreoueHosa B.H. CykauyéBa; yyeHue
H.WN. BaBnMnoBa o ueHTpax MHOroobpasva n NpomncxoxaeHus
KY/IbTYPHbIX pacTteHui, yyeHue A.H. CeBepuoBa O nyTsax u
HanpasneHuAx 3soawouun, ydyeHue B.U. BepHapckoro — o
6uocoepe);

3aKOHbl (eaAnMHOO6pasuA MNOTOMKOB MEPBOrO  MOKOJIEHUS,
pacwenneHna nNpPU3HAKOB, HE3aBUCMMOro HacnenoBaHuA
npusHakoB [. MeHgena; cuenneHHOro HacnegoBaHMA MNPU-
3HAKOB W HapyweHuma cuenneHma reHoB T.MopraHa;
FrOMONIOTMYECKNX PALOB B HAC/NeACTBEHHON WM3MEHUYMBOCTU
H.U. BaBunoBa; reHetunyeckoro pasHoBecua [X. Xapagn wu
B. BaitHbepra; 3apoablLeBoro cxoAcTBa K. bapa;
b6uoreHeTnYecKni 3aKoH 3. Nekkensa, ®. Mionnepa);

npuHUnnbl (‘-IMCTOTbI ramer, KOMI'IJ'IeMeHTapHOCTM),'

npasuna (MMHUMyma K. JInbuxa, 3K0NOrMYECKOW NMpamuabl
yncen, Bomacchbl U sHeprnu);

rmnoTesbl (KoauepsaTHoOM A.W. OnapuHa, nepBUYHOro 6yaboHa
K. XonaeiiHa, mmukpocdep C. dokca, pubosuma T. Yek)

YmeHue pewatb NOUCKOBbIE buonornyeckme 3a4auu,;
BbIAB/IATDL NPUYNHHO-CNEenCTBEHHDbIE CBA3U
mMmexagy nccnegyembimnm 61onornyeckuMm O6'beKTaMM,
npoueccammn U ABNEHUAMU, LOENATb BbIBOAbl M NPOrHO3bl Ha
OCHOBaHUW NONYYEHHbIX PE3Y/1bTATOB,

COCTaB/IATb reHOTUNMNYECKHUE CXEMbI CKpewlnMBaHNA ONA Pa3HbIX
TMNOB HacnenoBaHMA NPU3HAKOB Y OPraHM3moB, COCTaB/ATb
CXembl MnepeHoCa BeWeCTB U 3HEPIMKN B SKOCUCTEMAX (u,enm
NMNTaHUA, NnnuieBble CeTM)

YMeHuMe yCTaHaBAMBATb B3aMMOCBA3SU MeXKAY CTPOEHMEM W
GYHKLUMAMM: OPraHOMA0B, KNETOK pasHbIX TKAHel, opraHamu
M CUCTEMAaMM OPraHOB Yy PACTEHUI, KMBOTHbIX U YENOBEK];
Mexay 3Tanamu obmeHa BeLWecTB; 3Tanamm KAETOYHOro
UMK U KU3HEHHbIX LMKNOB OPraHM3MoB; 3Tanamm ambpuo-
Ha/IbHOTO Pa3BUTUSA; FTEHOTUNOM U GeHOTUNOM, GEeHOTUMOM U
dakTopamm cpeabl 06UTaHMA; NpoLEeccaMy  IBONOLUM;
ABWXKYWMMM  CMNAMM  QHTPOMOreHe3a;  KOMMOHEeHTamM




Kon nposepsiemoro
TpeOoBaHUs

IIpoBepsiemble TpeOOBaHMSA K PeAMETHBIM pe3y/JbTaTaM
OCBOCHHS OCHOBHON 00pa30BaTe/bHON NMPOrpaMMbl
cpeaHero oouero oopazoBaHus

Pa3/INYHbIX 3KOCUCTEM U MPUCMIOCOBNEHUAMM K  HUM
OpraHn3moB

YMeHue Bblaenatb cyuiectBeHHble NPU3HaKK:

CTPOEHUS BUPYCOB,  KNETOK  MPOKApUOT U  3YKapuoT;
OAHOK/IETOYHbIX M MHOTOKJIETOYHbIX OPraHU3mMoB, BMUZOB,
6uoreoLeHo30B, a3KocUCTEM U BUocdepbl; CTPOEHUA OpPraHoB
M CUACTEM OpraHOB PAaCTEHWUW, YKUBOTHbIX, YE/I0BEKa;
NPOLLECCOB }KM3HEeAEeATENIbHOCTU, MPOTEKAIOLLMX B OPraHnU3max
PaCTEHWUM, }KUBOTHbIX M YeNOBEKa; BMONOrMYECKMX NPOLLECCOB:
obmeHa  Bewects  (metabonusm),  MHOOpmauum U
npeBpaLLeHns sHeprun, b6poxkeHus, aBTOTPOPHOro U rete-
POTPOPHOro TMNOB NUTaHMA, GOTOCMHTE3A M XEMOCUHTE3a,
MWTO3a, Melio3a, rameToreHesa, ambpuoreHesa,
NOCTaMBpPUOHANBHOTO pa3BuTUSA, Pa3MHOMKeHMUA,
WHOMBUAYANbHOTO  PasBUTMA  oOpraHMama (oHToreHesa),
B3aMMOAENCTBUA FEHOB, reTeposunca; AeNCTBUN WUCKYCCTBEH-
HOro  oTbopa,  CTabuUAU3MPYIOLLEro,  ABMXKYLLErO U
pa3pbiBalOLLErO ecTecCTBEHHOro oTbopa; annonaTpMUUYecKkoro u
CMMMNATPMYECKOr0 BMA006PA30BaAHMUA; BAUAHUA OBUMNKYLLNX
cun 3BOMIIOLMMN Ha reHopoHA nonynauuu;
NPUCcNnocobeHHOCT OpraHM3MoB K cpede 0b6uTaHuA,
yepeaoBaHWA  HaAMpaBAEHWM  3BOMOUMM;  KPyrosopoTa
BELLECTB W MOTOKA 3HEPrMM B IKOCUCTEMAX

ChOpMMPOBAHHOCTL  YMEHUS  BblAeNATb  CyLLEeCTBEHHble
NPU3HAKM BMPYCOB, KAETOK MNPOKApUOT W  3YKApMOT;
OLHOKNETOYHbIX W MHOFOK/NETOYHbIX OPraHM3MoB, BUAOB,
6uoreoueHo308 n aKoCUCTEM;
ocobeHHOCTM npoueccoB obmeHa BelecTB8 M NpeBpalleHua
3Heprum B KAeTKe,  (GOTOCUHTE3ad,  MNAACTUYECKOro WU
3HepreTMYeckoro obmeHa, XemOCWMHTEe3a, MWUTO3a, MeKo3a,
ONI0A0TBOPEHMS, Pa3BUTUSA n PAa3MHOMEeHMUS,
WHOMBMAYANbHOrO  Pa3BUTMA  OpraHMama (OHToreHesa),
6opbbbl 33  CyllecTBOBaHWe, ecTecTBeHHOro otbopa,
BMA,006pa3oBaHMA, NPUCNOCOBNEHHOCTM OPraHM3MOB K cpeae
06UTaHWA, BAMAHWUA  KOMMOHEHTOB  3KOCWUCTEM, aHTPO-
MOreHHbIX W3MEHEHMI B 3KOCUCTEMaX CBOEW MECTHOCTH,
KPYroBOpOTa BELLECTB U NpeBpaLLeHns aHeprum B buocdepe

YMeHMe  UCNONb30BaTb  COOTBETCTBYHOLLME  apryMeHTbl,
OMONOIMYECKYIO  TEPMUHONOIMIO W CMMBOJIMKY  ANA
[OKa3aTenbCcTBa poacTtsa OpraHn3mos pasHbIX
CUCTEMATMYECKMX TPYNN; B3aMMOCBA3M OPraHM3MOB U cpeabl




Kon nposepsiemoro

TpeOoBaHUs

IIpoBepsiemble TpeOOBaHMSA K PeAMETHBIM pe3y/JbTaTaM
OCBOCHHS OCHOBHON 00pa30BaTe/bHON NMPOrpaMMbl
cpeaHero oouero oopazoBaHus

0b6UTaHUA; eAMHCTBA YeNOBEeYECKUX pac; HeobxogmmocTu
3/10pOBOro 06pasa M3HU, COXpPaHEHUA pa3HOObpasns BnaoB
M 3KOCUCTEM KaK YCNOBMA COCYLLECTBOBAaHMA MpPUPOAbl U
YyesoBeYecTBa

YmeHue KPUTUYECKM oueHMBaTb nHbopmaLmio
6MO1I0rMUYECKOro CoAEepPXKaHUA; UHTEPNPETUPOBATb 3TUYECKUE
acnekTbl COBPEMEHHbIX  WUCCneoBaHUMK B Buonorum,
MeANUnHe, BUOTEXHONOTMN; pacCMaTPUBATL rnobanbHble

9KOo/10rn4ecKkmne I'IpO6l'IeMbI COBPEMEHHOCTH, (I)OpMVIpOBaTb no

OTHOWEHUNIO K HAM CO6CTBEHHyPO no3nuunto

HEPEYEHDb 3JIEMEHTOB COJAEPKAHUS, TIPOBEPAEMbBIX HA EI'D 11O

BHUOJIOI'NHU
Kon IIpoBepsieMblii 3JIEMEHT CO/IePKAHUSA
1 Buonorna Kak HayKka. usble CUCTEMbI U UX U3yYeHne

11

COBpeMeHHaﬂ 6uonorua - KOMMN1EeKCHaA HayKa. buonorunyeckune HayKu
n unsyyaemoble HUMMU I'IpO6l'IeMbI. CDpr,aN\eHTaanble, npuknagHbie M NOUCKOBbIE
Hay4dHble nccnegoBaHnA B 6uonoruu.

3HavyeHne 6uonormn B GopMMPOBAHMM COBPEMEHHOM eCTeCTBEHHO-HAYYHOW KapTUHbI
mupa. Mpodeccun, cBAsaHHble ¢ 6uonorven. 3HayeHne 6MoONOrMM B MPAKTUYECKOM
[EeATeNbHOCTN YeNoBeKa: MeANLUMHE, CEe/IbCKOM X03AMCTBE, MPOMBbILLIEHHOCTU, OXpPaHe

npupoabl

1.2

KuBble cucTtembl Kak npeagmeTr Wun3yyYeHuAa 6uonornn. CBOMCTBA MMUBbIX CUCTEM:
€OUHCTBO XMMMUYECKOIo COoCTaBa, AUCKPETHOCTb U UENOCTHOCTb, CNOXHOCTb U yno-
PAOOYEHHOCTb CTPYKTYpPbl, OTKPbLITOCTb, CaMOOpraHm3auuna, camoBocnpounsseneHue,
pPa3aopaxkKnmocTtb, UISMEHYNBOCTL, POCT U pa3BUTUE.

YpPOBHM OpraHM3auumM »KMBbIX CUCTEM: MONEKYNAPHbINA, KNETOYHbIN, TKAHEBbIN,
OpraHU3MeHHbIN, MNONyNALUOHHO-BUAOBOM, 3KOCUCTEMHbIN (6MOreoueHOTUYECKUI),
6rocohepHbiit. Mpouecchl, Npoucxoaalime B XUBbIX cucTemax. OCHOBHblE MPU3HAKM
¥uBoro. n3Hb Kak popma CyLLecTBOBaHNA MaTepun

1.3

MeTtogbl  6uonornmyeckon  Hayku. HabnwogeHuve, U3MepeHWe,  IKCNEPUMEHT,
cMcTemMaTtmsauma, metaaHanus. NoHATME O 3aBUCMMOWN U HE3ABUCMMOM MEPEMEHHOMN.
MNnaHunpoBaHue skcnepmumeHTa. lNocTaHOBKA M nNpoBepKa runoTes. Hynesaa runoTesa.




Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUS

MoHaTHe BbIOOPKM 7 eé [0CTOBEPHOCTb. Pa3bpoc
B Ouonornyeckmx AaHHbix. OueHKa [O0CTOBEPHOCTM MOJIYYEHHbIX pPe3y/bTaToB.
MPUYNHBI UCKAXKEHUA Pe3Y/IbTAaTOB 3KCNepMMeHTa. lNoHATME CTaTUCTUYECKOrO TecTa

KneTka Kak buonornyeckasa cucrema

2.1

Knetka — CTpPYKTypHO-PYHKLMOHANbHAA eaAnHMLA XKMBOro. CTopmna OTKPbITUA KNETKM.
Pabotbl P. l'yKa, A. /leBeHryka. KnetouHasa Teopua (T. LsaHH, M. LUnengeH, P. Bupxos).
OCHOBHblE NONOXKEHMUA COBPEMEHHOM KNETOYHON TEOPUMN.

MeTogbl MONEKYNAPHON M KAETOYHON 6MoNorMuM: MUKPOCKOMMA, XpomaTtorpadwus,
anekTpodopes, meTos MeyeHblx aTomoB, auddepeHumanbHoe LeHTpUdyrnposaHue,
KybTUBMPOBAHUE KNETOK

2.2

XMMWYECKNIA COCTaB KNETKU. MaKpo-, MUKPO- U YIbTPAaMUKPO31eMeHTbl. Boga 1 eé posb
Kak pacTBOpUTENA, peareHTa, yyacTue B CTPYKTYPUPOBAHUWN KNETKU, TENNOPEryNsaLnn.
MuHepaibHble BELLeCTBa KNEeTKU, Ux bruonormyeckan posib. Ponb KaTMOHOB M aHMOHOB
B KNeTKe.

Buonornyeckne nonumepbl. benkn. AMMHOKMCNOTHBLINM cocTaB 6enkoB. CTPyKTypbl
6enKkoBoi MosieKkynbl. lMepBUYHAn CTPyKTypa 6enka, nentugHas csBA3b. BTopuyHas,
TPETUYHAA,  YeTBEepPTMYHAsA  CTPYKTypbl.  [leHatypauusa. CBoictBa  6enKos.
Knaccndurauma 6enkos. buonormyeckme GpyHKUMM 6€1KOB.

Yrnesogbl. MoHOCaxapuabl, Ancaxapuapl, onMrocaxapuabl U noauncaxapuabl. O6wmi
NAaH CTPOEHUN U GU3NKO-XMMUYECKME CBOMCTBA yrneBoaos. buonormyeckme dpyHKUUK
yrneso/os.

vnuap!. MapodunbHo-rnapodPobHble CBOMCTBaA. Knaccnoumkauusa
nmnngos. Tpurnvuepuapbl, docbonnnuabl, BOCKK, ctepomabl. Buonornyeckme dyHKUMm
nmnungos. Obwue cBoiicTBa BMONOrMYECKMX MembpaH — TeKyyecTb, CNOCOBHOCTb K
Camo3aMblKaHM1I0, NONYNPOHULLAEMOCTb.

HykneunHosble kucnotbl. AHK n PHK. CTpoeHne HyKAeuHOBbIX KUCAOT. Hykneotnapl.
MpuHUMN KomnnemeHTapHocTu. [pasuno Yapradda. Crpyktypa AHK — aBoiiHan
cnmpanb. MectoHaxoxaeHne n 6uonormdeckme ¢yHkumm AHK. Bugbl PHK. ®yHKUNK
PHK B KneTke.

CtpoeHune monekynbl AT®. Makpoaprmyeckue csasn B monekyne AT®. buonornyeckme
oyHKUMM  AT®. BocCCTaHOB/NEHHblE  MNEPEHOCYMKU, UX  OYHKUMM B KNeTKe.
CekseHuposaHue HK.

CTpyKTypHaa 6uonorus: 6uoxmmmyeckne u bMopusnyeckme nccnesoBaHMsa coctaBa u
NPOCTPAHCTBEHHOW CTPYKTYPbl GBUOMONEKY N

2.3

TuNbl KNETOK: 3yKapMoTMYecKaa M npokapuotmyeckasn. CTPYKTYpHO-QYHKLMOHANbHbIE
06pa3oBaHMUA KNETKMU.

CTpoeHMe NPOKapMOTUYECKON KAeTKU. KneTouyHasa CTeHKa OaKTepuihi u  apxei.




Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUS

OcobeHHOCTM CTPOeHUA reTepoTPOPHOM M aBTOTPOPHOM MPOKAPUOTUYECKUX KNETOK.
MecTo 1 ponb NpoKaproT B 6oL eHo3ax.

CTpoeHne ©n  GYHKUMOHMPOBAHME  3YKAPUOTUYECKOM KneTKW. [lnasmatmyeckas
membpaHa (nnasmanemma). CTpyKTypa naasmatvyeckom membpaHbl. TpaHCnopT Be-
LLEeCTB Yyepe3 naasmMaTUYecKkyld membpaHy: naccmBHbi (auddysua, obneryéHHasn
anododysna), aKTUBHbLIM  (NEPBUYHBIA M BTOPWUYHbIA  AKTMBHbLIM  TPAHCNOPT).
MonynpoHnuaemoctb membpaHbl. PaboTa HaTpuMM-KaAMEBOro Hacoca. IHAOLMUTOS3:
nUHOUMTO3, ¢arounTos. 3IK3oumto3. KnetouyHas cTeHKa. CTpyKTypa M GYHKLMK
KNETOYHOW CTEHKWN pacTeHUM, rpnbos.

Untonnasma. Uutosonb. LinTockenet. AsuxkeHue umtonnasmbl. OpraHouabl KNeTKu.
OpHomembpaHHble opraHouApl KAEeTKU: sHgonnasmatuyeckaa cetb (3MNC), annapar
FfoNbAMKW, NN30COMBI, UX CTpoeHue U PyHKUMKU. B3ammocsA3b OgHOMEMOPAHHbIX
opraHonaoB KneTku. CTpoeHue rpaHynApHoOro petukysnyma. CUHTE3 pacTBOPUMbIX
6enkoB. CMHTE3 KNETOYHbIX MemMbpaH. Fnaakuii (arpaHynapHbIN) SHAONIA3MATUYECKMA
petukynym. CekpetopHaa GyHKUMA annapaTa Fonba)Ku. TpaHCNOPT BELWECTB B KNeTKe.
Bakyonu pactutenbHbix KNeToK. KneTouHbi cok. Typrop.

MNonyaBTOHOMHbIE OpraHOUAbl KNeTKU: MUTOXOHAPUU, NAacTUabl.

CTpoeHune U GpyHKLMU MUTOXOHAPUIM U NnacTua. MNepBUYHbIE, BTOPUYHBIE U CNOXKHbIE
naactuabl GOTOCUHTE3UPYHOLLMX SYKAPMOT. X10PONAacTbl, XpOMONIACTbl, N1€MKONAACTbI
BbICLUMX PaCTEHUMN.

HemembpaHHble opraHonabl KneTku CTpoeHne u GyHKLUUMN HememMbpaHHbIX OpraHona0B
KNnetkn. Pubocombl.  MuKpodunameHTbl. MbllweyHble  KNeTKU.  MUKPOTPyBOUKM.
KnetouHblt ueHTp. CTpoeHWe W ABUNKEHWE KIYTUKOB U pecHUYeK. MUKpOTpybouKM
untonnasmbl. LleHTpuons.

Anpo. O6o0uKa AApa, XPOMATUH, KapMonaasma, AAPbIWKKU, UX CTPOEHNE N DYHKLUW.
AfepHbli 6enkoBblt  MaTpuKc. [MpPOCTPAaHCTBEHHOE PACMONIOXKEHWE XPOMOCOM B
nHTEepdasHom aape. beNkn XxpomaTuHA — FTMCTOHDI.

KnetouHble  BKAOYeHMA. CpaBHUTENbHAA  XapaKTEPUCTMKA  KAETOK  3yKapuoT
(pacTuTenbHOM, })KMBOTHOM, rPMBHOWN)

2.4

AcCMMUNALMNA U SUCCUMUNALMA — ABE CTOPOHbI MeTabonmama. Tunbl obmeHa BeLLecTs:
aBTOTPOOHbIN U reTepoTpodHbIN. YyacTme Kucnopoga B OOMEHHbIX NpoLeccax.
JHepreTnyeckoe obecneyeHue KneTku: npespaweHne ATP B 06MeHHbIX NpoLeccax.
depmeHTaTMBHbIA XapaKTep peakuui KneTtoyHoro metabonuama. PepmeHTbl, KX
CTPOEHME, CBOIMCTBA M MexaHu3m gencteuna. KopepmeHTbl. OTANUNA PePMEHTOB OT He-
OpraHMYecKMx KaTannsaTopos. benku-akTueaTopbl U 6ENKU-UHTMOUTOPBI. 3aBUCMMOCTb
CKOPOCTM PEePMEHTATUBHBIX PEAKUMI OT Pa3INYHbIX GAKTOPOB.

MepBUYHbIN CUHTE3 OpPraHMYECKUX BeLLecTB B KneTke. PoTocuHTes. Posib X10ponaacTos
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B npouecce ¢poTocMHTe3a. CBeToBaA 1 TeMmHoBasA ¢asbl. MPOAYKTUBHOCTb GOTOCUHTESA.
BansaHue pas3nnyHbIX GpaKTOPOB Ha CKOPOCTb POTOCUHTE3A. 3HaYeHNe POTOCUHTESa.

XemocuHTe3. Pa3Hoobpasme OpraHM3MOB-XEMOCUHTETUKOB: HUTpUdUUMpYIOLLME
b6aKkTepuun, xKenesobaKkrepun, cepobakTepuu, BOAOPOAHbLIE bOaKTepun. 3HayeHue
XeMOCUHTe3a.

AHaspobHble opraHmambl. Buapl 6porxkeHns. MpoayKTbl OpOKEHMA U UX UCMONb30BaHME
yesioBEKOM. AHa3pobHble  MWUKPOOPraHM3mbl Kak  06beKkTbl  BuoTexHosormu
n Bo3byantenn 6onesHein.

A3pO6HbIe OpraHnU3mbil. OdT1anel HepreTnyeckoro obmeHa. nO,D,FOTOBMTEI'IbeIl‘;i 3Tan.
Fnnkonuns — 66CKMCI’IOpOﬂ,HO€ pacwenneHune rnoKo3bl.

Buonornyeckoe OKUCAEHWE, WAN KAETOYHOe AblxaHue. Ponb MWTOXOHAPUA B
npoueccax 6uonornyeckoro okucneHus. Lnknnueckne peakumn. OKuUcauTenbHoe
dochopunuposaHme. lMpeumyliectsa aspobHoOro nytm obmeHa BeLECTB nepej,
aHaspObHbIM. DPPEKTUBHOCTL IHEPreTUYECKOro 0bMeHa

Peakuun maTpuyHOro cuHTesa. [lpMHUMA  KOMMNAEMEHTAapPHOCTM B  peakumax
MATPUYHOrO cMHTe3a. Peannsayma HacneacTBeHHOM MHPopmaumn. FfeHeTUYECKUIA Kog,
€ero cBomcTBa. TpaHCKpUNUMA — MATPUUHbIA cuHTe3 PHK. MpuHUUNbI TPAHCKPUMNLUK:
KOMMNAEMEHTAPHOCTb, aHTUNAPANNENbHOCTb, ACMMMETPUYHOCTb. TpaHchALMA U eé
3Tanbl. YyacTne TpaHcnopTHbix PHK B 6MocnHTe3e benka. YcnoBua buocuHTtesa b6enka.
KogmpoBaHue aMMHOKUCAOT. Ponb pubocom B buocmHTe3e Henka.

OpraHu3auusa reHoma y MNPOKApMOT U 3YKapuoT. Perynauma aKTUBHOCTM TEHOB Y

2.5
npokapuoT. [unotesa onepoHa (P.Hakob, XK.MaHo). Perynauma obmMeHHbIX
NPOLLECCOB B K/eTKe. KneToYyHbI romeocTas.
Bupycbl — HekneToYHble GOPMbI KM3HU U 0b6MraTHbIe NapasuTbl. CTpoeHue NPOCTbIX U
CNOXHbIX BUPYCOB, peTpoBupycos, 6akTepnodaros.
BupycHble 3aboneBaHMA YenoOBEKa, KUBOTHbLIX, pacTteHun. CMNKUA, COVID-19,
counanbHble U MeguUNHCKUeE Nnpobaemsl
KnetouHbli umkn, ero nepuogbl u perynauma. UHtepdasa m mutos. OcobeHHOCTU
npoLeccoB, MpoTeKawwmx B UHTepdase. [logroToBKa KAETKUM K AefeHUto.
MpecuHTeTUYECKUI (MOCTMUTOTMYECKUI), CUHTETUYECKMIA U NOCTCUHTETUYECKUI
(npemuTOTMYECKNIM) Neproabl MHTepda3bI.

2.6 MaTpuuHbii  cnHTe3 [OHK —  pennukauma. [TMpuHumnel  penavkauum  OHK:

KOMMNJEMEHTAaPHOCTb, MONYKOHCEPBATUBHbIN CUHTE3, aHTUNAPANNENIbHOCTb. MexaHM3m
penavkaunm [OHK. Xpomocombl. CTpoeHne xpomocom. Tenomepbl U Tenomepasa.
XPOMOCOMHDbIN Habop KneTku — Kapuotun. AunAoMAHbIA WM rannougHblii Habopbl
XPOMOCOM. [OMONOTNYHbIE XPOMOCOMBI. [10/10Bbl€ XPOMOCOMbI.
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JeneHne Knetkn — mutos. CTagnum mMuTO3a M NPOUCXOAALLME B HUX npoLeccbl. Tunbl
MnTo3a. KapumokmHes u UMTOKMHEe3. buonorndyeckoe 3sHavyeHue mutosa. Perynauyma
MUTOTUYECKOTO LUMKAa KNeTKW. Mporpammupyemasn KnetoyHas rubenb — anonTos.

q)yH KUMWOHa/1bHaA reHOMUKa

OpraHun3m Kak brMonornyeckan cuctema

3.1

OOHOKNETOUHble, KOJIOHWA/IbHble, MHOTOK/NETOYHblIE OPraHM3Mbl M MHOFOTKAHEBblEe
OpraHM3Mmbl.

dopMbl pasMHOXKEHUs OpraHn3moB: becrnonoe (BKAOYas BereTaTMBHOE) U MOJIOBOE.
Buabl 6ecnosioro  pasMHOXMEHMA: TMOYKOBaHWe, crnopynsauus, dparmeHTauums,
KJOHUPOBAHME.

MonoBoe pasmHoMKeHWe. MonoBble KAETKU, Uau rameTbl. Menos. Ctagum meiosa.
MoBeaeHMe XpPOMOCOM B Melio3e. KpoccuHroesep. BMOMOrMUYECKUiA CMbICh Mmeio3a
1 nonoBoro npouecca. Meos 1 ero MecTo B }KM3HEHHOM LMK/e OPraHU3moB.

Mpea3apoapiweBoe pa3BuTMe. [ameToreHes Yy KMBOTHbIX. [lonoBble Kenesbl.
O6pasoBaHMe W pasBUTME NOMOBbLIX KAeToK. CnepmatoreHes u ooreHes. CTpoeHue
NoNIOBbIX KNeToK. OnnogoTBopeHne U sMB6pMOHaNbHOE Pa3BUTUE KUBOTHbIX. Cnocobbl
ONJ040TBOPEHMA: HAPYKHOE, BHYTpeHHee. MNapTeHoreHes.

NHamBMAayanbHoe pasBUTUE OpraHnM3mMoB (oHToreHes). CTaamm ambproreHesa KMBOTHbIX
(Ha npumepe narywku). OpobneHue. Tunbl apobneHua. OcobeHHocTM ApobneHus
MNIeKONUTAOLWMX. 3apoabilieBble IUCTKM (racTpynauma). 3akNagKa OpraHoB U TKaHen us
3apOoAbllEBbIX JIMCTKOB. B3aMMHOEe BAWMAHME 4YacTel pa3BMBAOLLErocA 3apoapila
(smbpuoHanbHas MHAYKUMA). 3akNagKa nNnaHa CTPOEHMA XMMBOTHOTO Kak pesynbTaTt
MepapxmMyeckux B3aMMOLENCTBUI TreHOB. BausHMe Ha 3mMbpuoHanbHOe pasBuTHE
pa3nYHbIX GAaKTOPOB OKPYXKaloLEl cpeapbl.

PocT M pa3BuTME KMBOTHbIX. MOCTaIMBpUOHaNbHLIM nNepuog. Mpamoe M Henpamoe
pa3sutne. Pazentne c metamopdo3om y 6€cno3BOHOYHbBIX U NO3BOHOUYHBIX KUBOTHbIX.
Buonornyeckoe 3HayeHMe NPAMOro U HENPAMOro PasBUTMA, UX PACNPOCTPaHEHWe B
npupoge. TUMbl POCTa XUBOTHbIX. PaKTOPbI PEryaauumn pocTa XUBOTHbIX U Yes0BEKa.
CTagMM NOCTSMOPMOHANLHOTO Pa3BUTMA Y JKMBOTHLIX W Yenoseka. [lepuogbl
OHTOreHesa YyesoBEKa.

PasmHOXeHWe U pasBuTMe pacTeHuit. FameToduT M cnopodut. Meinos B KU3HEHHOM
UMKkne pacteHunit. ObpasoBaHWe cnop B npouecce meriosa. [ameToreHes y pacTeHUM.
OnnoaoTBOPEHME U PA3BUTME PACTUTENbHbIX OPraHM3MoB. [1BoMHOEe ONa0A0TBOPEHME
Yy LBETKOBbIX pacTeHWit. ObpasoBaHMe U pa3BUTUE CeMeHU. MexaHW3mbl perynsumm
OHTOreHesa y paCTeHUM U }KUBOTHbIX

3.2

NcTopusa CTAaHOBNEHUA WU Pa3BUTUA FEHETUKM KaK HayKu. OCHOBHblE FeHeTUYecKue
MOHATMA U CUMBO/bI. [OMONOTMYHbIE XPOMOCOMbI, a/1/1€/IbHbIE FeHbl, a/IbTEPHATUBHbIE
NPU3HAKK, LOMUHAHTHbLIW U PeLEecCUMBHbIM NPU3HaK, TOMO3MroTa, reTepo3nroTa, YncTan
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NvHKuA,  mbpuabl,  reHotun,  ¢eHotun.  OCHOBHble  MeTOAbl  TFEHETUKM:
rMOPUAONOTNYECKUIA, LUTONOTUYECKNIA, MONIEKYNAPHO-TEHETUYECKUIA

3.3

MoHornbpuagHoe ckpewmBaHue. Mepsbidi 3akoH MeHaens — 3aKOH eauHoobpasua
rmbpnaoB NnepBoro nokoneHusa. MpaBuao 4OMUHMpPOBaHMA. BTopon 3akoH MeHpgens —
3aKOH pacwenneHna npu3HakKoB. LMTonormyeckme OCHOBbI MOHOIMBGPUAHOIO
CKpelwuBaHuAa. fmnoTtesa YMCTOTbl ramer.

AHanusupylowee  ckpewmBaHue. [pOMeXKyTOUYHbIM  XapakTep  Hac/nenoBaHuWA.
PacuienneHne npu3HaKoB Npu HENoIHOM AOMUHUPOBaAHUMN.

OnrnbpuaHoe cKkpewmBaHue. TpeTuit 3akoH MeHAens — 3aKOH He3aBUCMMOro
Hac/nef0BaHMA NPU3HaKoB. LinTonormyeckne ocHOBbI AUTMBPUAHOIO CKPELLMBAHUA.

CuenneHHoe HacnegoBaHWe npu3HakoB. Pabotbl T. MopraHa. CuenneHHoe
Hac/fef0BaHWe TEHOB, HapyLlLEeHWE CLENIEHMUA MeXay reHamu. XpOMOCOMHasa Teopus
HacneaCTBEHHOCTM.

leHeTuKka nona. XpOMOCOMHbIIZ MexaHn3m onpegeneHua nona. AyTocombl
M noaoBble XpPOMOCOMbI. fomorameTHbI W reTeporameTHbM non. leHeTunyeckasn
CTPYKTYpa NOA0BbIX XpOMOCOM. HacnegoBaHue MPU3HAKOB, CLEMN/IeHHbIX C MOJI0OM.

eHOTMN KaK LenocTtHasa cuctema. MNnenoTponms — MHOXKECTBEHHOEe AeNCTBME reHa.
MHOEeCTBEHHbI annenusm. B3saumopgeiicteue HeanNenbHbIX reHOoB.
KomnnemeHTapHoCTb. dnucTas. Monnmepus

3.4

B3aMmogaelictBue reHotuna u cpeabl nNpu popmupoBaHuM ¢eHotTuna. UN3meH4MBOCTb
npusHakoB. KayecTBEeHHblE W KONMYECTBEHHblE MPU3HAKW. Buabl M3MEHUYMBOCTU:
HeHac/neACTBEHHAA U HAac/eACTBEHHAS.

MoanduKaumoHHas M3MeHYMBOCTb. Ponb cpegbl B GOpMUPOBaHUN MOANDUKALMOHHOM
M3MeH4YMBOCTU. HopMa peaKkumm npusHaKa. BapraLumoHHbIN pag, U BapuaLMOHHAn KpMBas
(B. MoraHHceH). CBoicTBa MOANPUKALLMOHHON M3MEHUMBOCTM.

FeHoTUNMYecKaa M3MeHYMBOCTb. CBOMCTBA TEHOTUMMYECKOM W3MEHUMBOCTMU. Buapbl
reHOTUMNNYECKON N3MEHYMBOCTH: KOM6MHaTMBHaﬂ, MYTaUMOHHaA.

KomburHaTMBHaA M3meHYMBOCTb. Meio3 1 nonosow npouecc — OoCHOBa KOMOMHATUBHOWM
M3MEHYMBOCTU. PoNb KOMOWHATUMBHOM WM3MEHYMBOCTU B CO34aHUN TeHeTn4eCKoro
pa3Hoo6pa3Mﬂ B npegenax oagHoro snaa.

MyTaumMoHHaa M3MeHYMBOCTb. Buabl MyTaumit: reHHble, XPOMOCOMHbIE, FEHOMHbIE.
CnoHTaHHblE N MHAYUMPOBAHHbIE MyTaUMWU. AJepHble N LUTOM/Ia3MaTUYECKME MYTALMN.
ComaTnyeckune n nonosble MyTaunn. MNpuUmMHbl BOSHUKHOBEHMA MyTaumit. MyTareHbl N Ux
B/IMAHME HA OpraHM3mbl. 33aKOHOMEPHOCTM  MYTALMOHHOrO npouecca. 3aKoH
rOMOJIOrMYECKUX pAA0B B Hac/ieAcTBEHHON nameHunBoctu (H.WN. Basunos). BHeaaepHas
NM3MEHYMBOCTb U HAC/1e4CTBEHHOCTb
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KapuoTtun yenoseka. MexayHapoaHas nporpamma UccnefoBaHUs reHoma 4YenoBeKa.
MeToabl M3yYeHMA TEeHETMKM 4YesloBeKa: reHeanornyeckun, O6/IN3HeUOoBbIN, LK-
TOreHeTUYEeCKUN, nonyiALMOHHO-CTaTUCTUYECKUN, MONEKYNAPHO-TEHETUYECKUIA.
CoBpemeHHOe onpeaesieHMe reHoTUna: NOAHOreHOMHOE CEeKBEHMPOBaHWE, FeHOTU-
nMpoBaHue, B TOM uucae ¢ nomolubto MLP-aHanu3a. HacnheacrtseHHble 3abonesaHums
yenoseka. leHHble M XPOMOCOMHble H6onesHn yenoseka. bonesHn ¢ HacnenCTBEHHOM
npeapacnoNoXeHHOCTb0. 3HaYeHMEe MEAULMHCKOMW TeHeTUKM B NpeaoTBPalleHuu U
NleYeHUn reHeTnYecknx 3abonesaHunin YenoseKka. CTBONOBbIE KNETKU

3.6

JomecTvKauma wn cenekuma. 3apoXKAeHWe cenekumm U AOMeCcTUKauuu. YdeHue
H.W. BaBnnoBa o LeHTpax NPOUCXOXKAEHUSA U MHOTro06pasma KyabTypPHbIX pacTeHUn. Ponb
Cenekunm B CO34aHUN COPTOB PACTeHUI WM NopoA XMBOTHbIX. COpT, Mopoaa, LTaMMm.
3aKOH FOMOJ/IOTMYECKUX PAAOB B HacneacTBeHHOW M3meHumsBoct H.W. Basunosa, ero
3HayeHue AN1A CeNekuMOoHHOM paboTbl.

MeToabpl  CenekuuoHHoMW  paboTtbl.  McKyccTBeHHbIM  oTOOP:  MaccoBblii U
MHAMBMAYANbHbIN. 3Tanbl KOMBMHAUNMOHHOW ceneKkumn. UcnbiTaHne npoussoguTenem
no notomcTay. OT6Op NO reHoTUNY C NOMOLLbIO OLLEeHKM PpeHOoTMNa NoToMCTBa M 0T6op
Nno reHoTMNy ¢ NoMoLLblo aHanusa [HK.

MCKYCCTBEHHbIN MyTareHes Kak MeToZ CeNeKUMOHHOM paboTbl. PagMaumoHHbIn ©
XMMUYECKMI MyTareHe3s KaK WMCTOYHMK MyTauui y KyabTypHbIX GOpm OpraHM3mos.
Mcnonb3oBaHMe reHOMHOrO pefakTMPOBaHMA U MeToA40B peKoMbuHaHTHbIX AHK ans
NoJlyYEHUA UCXOAHOrO MaTepuana Ana ceNekumm.

MonyyeHne nonuniouaos. BHyTpuBMaoBas  rMbpuavsauma.  bavsKkopoacTBeHHOe
CKpewmBaHne, WM UHEpUAMHTr. HepoacTBEHHOE CKpelwmBaHWe, WU ayTOpPUAOMHI.
leTepo3nuc M ero npuumHbl. Mcnonb3osaHue retepo3uca B cenekuun. OTganéHHan
rmbpuamsauun. NpeogoneHne 6ecnnoamsa MeKBUA0BbIX TMbpUA0B. JOCTUNKEHUA CeNeKLmUn
PaCTEHUI U }KUBOTHbIX

3.7

O6'beKTbI, ncnosiblyembie B 6MOT€XHOI’IOI’MM, — KNETO4YHbleé W TKaHEBbIE KyJ/IbTypbl,
MUKPOOPraHn3mbl, X XapaKTepUCTUKaA. TpaAMLI'MOHHaﬂ 6uoTexHonorus: xne6onequme,
nonyyeHne KUCAOMOJIOYHbIX NPOAYKTOB, BUHOLENUNE. MMKpO6MOﬂOFMHeCKMVI CUHTES.
O6beKTbl MMKpO6MOI’IOI'W-IeCKMX TEXHONOTUN. npOM3BOACTBO 6em<a, AdMUHOKUNCNOT U
BUTaMUHOB. MCKyCCTBeHHOG onnoaoTBopeHMeE. PeKOHCprKLI'Mﬂ ﬂﬁLI'eKIIeTOK N KNOHUNPO-
BaHWe XMBOTHbIX. MeTog, TPpaHCNNaHTAUUN AOEP KNETOK.

XpOMOCOMHas M reHHan UHXeHepua. MICKYCCTBEHHbIN CUHTE3 FeHa U KOHCTPYMpOBaHUe
pPeKoMbuHaHTHbIX [AHK. [JOCTUKeHMs W nepcneKkTMBbl XPOMOCOMHOM W TeHHOM
NHKeHepuun. MeanumnHckne bnotexHonormun. Mcnonb3oBaHWe CTBO/IOBbLIX KETOK

Cuctema n MHoroobpasme opraHM4Yeckoro Mmpa

4.1

Buonornyeckoe pasHoobpasme opraHuMamoB. COBpeMeHHasa CUCTEMA OpraHMYecKoro
Mmupa. MpuHUMNbI Knaccudukaumm opraHnamo. OCHOBHbIE CUCTEMATUYECKKUE TPYNbl
OpPraHn3moB.
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OCOBEHHOCTU CTPOEHMA U KU3HEeAeATe/NIbHOCTU  OAHOK/JETOUYHbIX OPraHW3MOoB.
BakTepun, apxeu, OAHOKNETOYHble rpPUbbl, OAHOK/NETOYHble BOAOPOCAW, Apyrue
npoTuctbl. KosioHMaNbHble OpraHu3smbl. [BWMKeHMEe OAHOK/IETOUYHbIX OPraHWM3MOB:
amébounaHoe, KryTMKOBOE, pPeCcHMYHOoe. 3aluTa Y OAHOK/IETOYHbIX OpPraHM3MOB.
Pa3apaskMMoCTb Y OAHOK/IETOYHbIX OPraHM3MOB. TaKCcUCbl

4.2

MHOroKneToyHble pacTeHus. B3ammocBsA3b YacTeldk MHOrOK/NEeTOYHOro OpraHusma.
TKaHW, OpraHbl U CUCTEMbI OPraHOB MHOFOK/IETOYHOrO OpraHuama. OpraHusm Kak
eguHoe uenoe. TKaHM pacTeHuid. Tunbl pacTUTeNbHbIX TKaHel: obpasoBaTesnbHas,
NMOKPOBHAsA, MNPOBOAALLAA, OCHOBHasA, MexaHuyeckas. OcobeHHOCTU CTpPOoeHwus,
GYHKLUMIA U pacnosioKeHUs TKaHel B OpraHax pacTeHui

4.3

BeretaTuBHble M reHepaTUBHblE OpraHbl pacTeHun. DYHKUMU OpPraHOB M CUCTEM
opraHoB. Kapkac pacteHui. [BMMEHME MHOrOKNeTOYHbIX PaCTeHWI: TPOMM3Mbl M
HacTuu. MornouweHne BoAbl, YIEKUCAOro ra3a U MMHEpPasibHbIX BELLEeCTB pPacTEHUAMM.
[OpbixaHne pacteHnin. [Ouddy3na ra3oB yepe3 MOBEPXHOCTb KAETKU. TpaHCnopTHble
CUCTEMbI PacTeHUI. BbiaeneHue y pacTeHWin. 3aWwmTa y MHOTFOKNETOYHbIX PacTeHUMN.
KyTukyna. CpeacTBa NacCMBHOM U XMMMUYECKOM 3aWnTbl. PUTOHUMADI.

PasgpaKMMoCTb W perynaums y OpraHusmoB. Pasapa)MMocTb W perynsuma vy
MHOTOK/IETOYHbIX PacTEHWUI. POCTOBbIE BELWLECTBA U UX 3HAYEHUe

4.5

MHOrOKNEeToYHblE KMBOTHble. B3aMMoOCBS3b 4YacTeld MHOrFOKNETOYHOro OpraHusma.
TKaHW, opraHbl U CUCTEMbI OPraHOB MHOFOK/IETOYHOrO opraHuMama. OpraHusm Kak
eguHoe uenoe. fomeocTas. TKaHW KMUBOTHBIX U YeNoBEKA. TUMbl KMBOTHbIX TKaHEMN:
anuTeNnanbHasa, COeAMHUTENbHaA, MblweyHas, HepBHaa. OcobeHHOCTU CTpPOoeHwus,
bYHKUMI M pacnonoKeHMa TKaHE B OpraHax *KMBOTHbIX M YeN0BeKa

4.6

OpraHbl U CUCTEMbI OPraHOB KMBOTHbIX. PYHKLMM OpraHOB M cuctem opraHoB. Onopa
Tena opraHMamoB. CKenetbl OAHOKNETOYHbIX WM  MHOFOK/NETOYHbIX KMBOTHbIX.
Hapy»HblIii M BHYTPEHHUI cKeneT. CTpoeHue 1 TUNbl CoegMHEHMUA KOCTEN.

[ABUMXKeHne MHOIOKNEeTOUHbIX KUBOTHbIX. [TMTaHME XMBOTHbIX. [TMTaHME MNO3BOHOYHbIX
*KUBOTHbIX. [IbIXaHWe }KUBOTHbIX. KOXKHOe AbIXxaHue. >Ka6epHoe M NErovyHoe gbixaHue.

[blXxaHMe MO3BOHOYHbLIX YMBOTHbIX. IBONOLMOHHOE YC/NOXKHEHWE CTPOEHUS NETrKUX
MO3BOHOYHbIX MBOTHbIX. [blxaTeNbHasA cucTeMa YenosBeka. MexaHM3M BEHTUAALUMU
NErknx y nTuL Z M/IEKOMUTAOLLMX. TpaHcnopT BELLEeCTB
Yy OpraHM3moB. TPaHCNOPT BELLECTB Y KMBOTHbIX. KpOBEHOCHas cucTema M eé opraHbl.
KpoBeHOocHas  cucTema MO3BOHOYHbIX  KMBOTHbIX. Kpyrn  KpoBoobpalyeHus.
JBONIOLUMOHHbIE  YCNIOXKHEHUA CTPOEHUA KPOBEHOCHOM CUCTEMbI NMO3BOHOYHbIX
KMBOTHbIX. BblaeneHve y opraHuMamoB. BbigeneHue y KMBOTHbIX. COKpaTUTe/IbHble
BaKyonu. OpraHbl BblgeneHns. CBA3b NONOCTU TeNla C KPOBEHOCHOM U BblAENUTENbHOM
cuctemamu. BblgeneHne y MO3BOHOYHBIX KMBOTHbIX. 3alMTa Y MHOTOKJETOYHbIX
YKMBOTHbIX. MOKPOBbI M UX NPOU3BOAHbIE.

PasapaskMmocTb U perynsuma y OpraHM3moB. PasgparkMMOCTb Yy OAHOKNETOYHbIX
OpraHn3moB. TaKcucbl. PasaparkMMOCTb M Perynaumsa Y MHOFOKNETOUHbIX PacTEHWUN.
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PocToBbie BewecTsa 1 nx 3HadyeHue.

HepBHasa cuctema u pedsieKTopHan peryaaumsa y MHOTOKNETOUYHbIX XXMBOTHbIX. HepBHas
CUCTEeMa M eé oTaenbl. IBONOUNOHHOE YCNOXKHEHWE CTPOEHUA HEPBHOM CUCTEMDI Y
KMBOTHDbIX.

Pa3paboTka anroputmoB 1 nporpamm ans 3gpheKTMBHoN GYHKUMOHA/IbHOM aHHOTaLUK
reHOMOB, TPAHCKPUNTOMOB, NPOTEOMOB, MeTab0NOMOB MUKPOOPraHU3MOB, PACTEHUM,
KMBOTHbIX W YelOBeKa

OpFaHM3M YenoBeKa N ero sgoposbe

5.1

OpraHbl U CUCTEMbl OpPraHoB 4YenoBeKa. OTAenbl FONOBHOFO MO3ra MO3BOHOYHbIX
XUBOTHbIX. Pednekc n pednektopHas ayra. be3ycnoBHble M ycnoBHble pednekcsl.
lymopanbHaa perynaumsa 1 3HOOKPUHHAA CUCTEMA XUBOTHbIX M 4YenoBeKa. Kenesbl
3HAOKPUMHHOM CUCTEMbI U UX TOPMOHbI. [JeincTBue ropmoHoB. B3anmocsA3sb HEPBHOM U
3HAOKPUHHOM cnuctemM. N'mnotanamo-runodpursapHan cuctema. Pepnekc n pednektopHan
Aayra. besycnosHble 1 yC0BHble pedaeKchl

5.2

3awmTa opraHMama oT bHonesHen. MIMMyHHas cuctema 4enoBeKa. KneTouHbit u
TYMOpPanbHbIN  UMMYHUTET.  BpOMKAEHHLIN, NPUOBPETEHHLIM  cneunuduyeckuin
UMMYHUTET. Teopua KAOHANbHO-CENEeKTUBHOIroO MMMyHUTeTa (M.9paux, ®.M.bepHerT,
C.ToHeraBa). BocnanutenbHble OTBETbl OPraHM3MOB. PONb BPOXKAEHHOIO MMMYHUTETA B
Pa3BUTMM CUCTEMHbIX 3a60/1€BaHNI

5.3

KpoBeHocHas cuctema U eé opraHbl. Cepale, KPOBEHOCHblE cocyabl U KpoBb. Kpyru
KpoBoobpaleHuns. PaboTta cepaua u eé perynsauma

5.4

ObixaHne venoseKa. [Aunddysmsa ra3os 4yepe3 MNOBEPXHOCTb KAETKU. [bixaTenbHas
cucTema YyenoBseKa. [bixaTenbHas MoBepPXHOCTb. Perynaumsa abixaHus. [bixaTenbHblie
06BbEMbI

5.5

I'Imu.l,eBapMTeanaﬂ cncrtema  4yenoseka. OTp,eﬂbI NMNWEBAPUTENIBHOIO  TPaAKTa.
nMU.I,eBapMTeI'IbeIe Kenesbl. BHyTpMI'IOfIOCTHOE M BHYTPUKNETOYHOE NHNeBapeHne

5.6

MoKpoBbl M WX npousBogHble. OpraHbl BblgeneHus. [Mouku. CTpoeHue u
bYHKLUMOHUpPOBaHMe HedpoHa. DunbTpaums, cekpeuna M obpaTHOe BcacbiBaHME Kak
MeXaHM3Mbl paboTbl OpraHoB BblaeneHua. ObpasoBaHMe MOUM Y YENOBEKA

5.7

[BuxKeHune yenoseKka: mbllleyHan cmctema. CKenieTHble MbllUbl K KX pa60Ta. CTpOGHMe
M TUNnbl coegnHeHunA KoCTen

Teopwusa ssontounn. Passmutne XnsHu Ha 3emne

6.1

dBonoumoHHaa Teopua Y. [apsuHa. [MpegnocbinkKnM BO3HUMKHOBEHMA OapBUHU3MA.
MUM3Hb U Hay4yHaA geatenbHocTb Y. JapsuHa.

Adsvxkywme cunbl 3soaoummn Buaos no Y. JapBUHY (BbICOKAA WHTEHCUMBHOCTb
Pa3MHOXEHWA OpPraHM3MoB, HACNEACTBEHHAA M3MEHYMBOCTb, 6opbba 3a cylecTBo-
BaHMWe, eCTeCTBEHHbIN U UCKYCCTBEHHbIN OTHOP).

OdopmneHne cuHTETUYECKOW Teopum 3Bontouum (CTI). HenTpanbHaa Teopwus
agonoumn. CoBpeMeHHana 3BONOUMOHHAA 6buonorna. 3HayeHWe 3BOOLMOHHOM
Teopun B GOPMUPOBAHUM €CTECTBEHHO-HAYYHOM KapTUHbI MMpPa
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MonynAaumA Kak anemeHTapHaa eanHuua asontoumn. CoBpeMeHHble MeToAbl OLEHKM
reHeTUYeCKOro pasHoobpasuAa W CTPYKTypbl nonynauuin. UsmeHeHue reHodoHAa
NONYNAUUM KaK 3/1eMeHTapHOe 3BOJIIOUMOHHOE AB/MIeHWEe. 3aKOH reHeTU4ecKoro
paBHoBecuA K. Xapgu, B. BaHbepra.

dnemeHTapHble ¢akTopbl (ABMKYLWME CcuAbl) 3BoAOUUK. MyTauMOHHbIM npoLecc.
KombuHatMBHaa wu3mMeHuYMBOCTb. [peiid reHoB — c/y4yaliHble HeHanpaB/ieHHble
N3MeHEHWA YacToT annenen B nonynaumax. IodekT ocHosaTena. Murpaunun. U3onauma
nonyaaunii: reorpaduryeckas (NPocTpaHCcTBeHHasn), bruosornyeckas (penpoayKTMBHas).

EcTectBeHHbI OT6OP — HanpasaAwwWwMik ¢akTop 3asonLuMU. POpMbl €CTECTBEHHOTO
oTbopa: ABMNKYLLNIK, CTabUAMU3NPYIOLWNIA, paspbiBalowWmi (AM3pynTUBHLIN). Monosoi
oTbop.

MpMcNocobaeHHOCTb OPraHM3MOB KaK pe3y/bTaT MWKPO3BOAIOLMU. BO3HMKHOBEHUE
npucnocobneHnn y opraHnamos. Apomopdosbl U uguoaganTtauuu. [Npumepsi
npucnocobaeHnin y opraHnamoB. OTHOCUTENbHOCTb MPMUCNOCOBNEHHOCTN OPraHU3MOB.

Bua, ero Kputepun n cTpyktypa. BuaoobpasoBaHue KaK pesynbTaT MUKPOIBOOLUN.
M3onAauma —  KawdesBor  dakTtop  BMAoobpasoBaHuA. [yt mM cnocobbl
BMA006pa3oBaHuA: annonaTtpuyeckoe (reorpadpuyeckoe), cMMMaTpuyeckoe
(sKonoruuyeckoe), «MrHoBeHHoe» (noauvnaouamnsauma, rmbpuamnsauma). AnutenbHoOCTb
3BOJIOLMOHHbIX NPOLLECCOB.

MexaHn3mbl GopMmnpoBaHMUa BUOOrMYECKOro pa3sHoobpasus.
Ponb 3BOMIOUMOHHON 6MONOTMM B pPa3paboTKe Hay4yHbIX METOAOB COXPaHEHUs

H6uopasHoobpasmna. MUKPOIBOMOLMA W  KOIBOMOLMA MAPA3UTOB M UX XO3AEB.
MexaHn3mbl GOPMMUPOBAHUSA YCTOMUMBOCTU K AHTUOMOTMKAM 1 cnocobbl 6opbbbl ¢ Hell

6.3

MeToabl M3y4eHMA Makpo3sostouuu. [aneoHToNOrMYeckMe MeToabl  U3yyYeHus
agonoumn. NepexogHoie Gopmbl U punoreHeTUYeCKUE pPALbI OPraHNU3MOB.

Buoreorpadumyeckne metogbl M3ydeHua sBonouun. CpaBHeHMe ¢nopbl U dayHbl
MaTEpPMKOB M OCTpoBOB. Buoreorpaduuyeckne obnactm 3emnu. Buapl-aHAEMUKM ©
PENNKTDI.

3M6pmonor14l-|ecm4e n CpaBHMTeJ'IbHO-MOpd)OJ'IOFVI‘-IECKMe mMmeToabl U3y4EHNA 3BOSTHOLLUN.
FeHeTUYeCKMe MexaHU3Mbl 3BOJIKOUMM OHTOreHesa W MNOABAEHUA 3BOJHOLMOHHbLIX
HOBLECTB. [OMONOrMYHbIE WM aHANOTUYHbIE OpraHbl. Py,u,mmeHTaprle opraHbl M
aTaBU3Mbl. MOI’IGK\/J’IHpHO-FeHeTW—IeCKMe, BMOXMMMYECKME U MaTEMATUYECKME MeToapbl
n3y4yeHnAa 3BOJIIOLUUMN. FoOMonOrnyHble reHsbl. COBpeMeHHbIe MeToabl NOCTPOEHUA
d)VI}'IOFeHeTVI‘-IeCKVIX,ﬂ,epeBbeB.

XpOMOCON\HbIe MmyTauunmn n apoarounAa reHomos.
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Obuwme 3aKOHOMepHOCTM (npasBuna) 3sonouuu. HeobpaTMMoCTb  3BONOLUMN.
ApanTtneHana paguauma. HepasHoOMepHOCTb TEMMNOB 3BOAOLNMU

6.4

HayuyHble rMnotesbl MPOUCXOXKAEHMA XU3HW Ha 3emse. AGMOreHes M naHcnepmus.
JoHayuyHble npeAcTaB/NEHUA O 3aPOXKAEHUM XKM3HKW  (KpeauuoHusm). [unotesa
NOCTOAHHOIO CaMO3apPOXKAEHUA KU3HU W eé onpoBep)KeHue onbiTamu P. Pegu,
. CnannaHuanu, /1. Nactepa. MpouncxorgeHne XnsHu u actpobuonorus.

OcCHOBHble 3Tanbl HeopraHu4yeckor 3Boaoumn. [lnaHeTapHas (reonoruvyeckas)
aBosoLMA. XMMMYECKaa 3BONOUMA. ABMOreHHbIN CMHTE3 OpraHMYeCcKUX BeLLecTB M3
HeopraHuyeckmx. Onbir C. Munnepa wl.lOpu. O6pasoBaHWe MNOANMEPOB U3
MoHoMepoB. KoauepsaTHas runoTtesa A.WN. OnapuHa, rmnotesa nepsBuyHoro GynboHa
XK. XongenHa, reHeTnyeckaa runotesa . Ménnepa. Pnbosmmbi (T. YeK) n runortesa
«Mmupa PHK» Y. Tnnbepta. PopmuposaHne membpaH 1 BOSHUKHOBEHWE MPOTOKNETKM.

UcTopwma 3eman n metogbl eé MU3yyeHUA. McCKonaemble OpraHMYeckue OCTaTKu.
[eoxpoHonorna wn eé wmeToabl. OTHOCMTENbHaa W abcontotHana reoxXxpoHoNorunA.
[eoxpoHONOrMyecKas WkKana: 30HbI, 3pbl, NEPUoabl, SNOXMU.

HauyanbHble 3Tanbl OpraHNYeckoi asosounn. NosBaeHne N 3BONOLMA NEPBbLIX KNETOK.
dsostoums  meTabonusama. BO3HMKHOBEHME nepBblXx 3KocucTem. CoBpeMeHHble
MWKPOBOHbIe  BMOMNEHKM  KaK  aHanor nepeBblXx Ha 3emne  coobuiecTs.
CtpomaTonuTbl. MpPoKapMoTbl U 3YKapMOTbI.

MpoucxoxaeHue ayKapmoT (cumbuoreHes). IBONOLMOHHOE NPOUCXOMKAEHUE BUPYCOB.
MponcxoxaeHne MHOTFOKNETOYHbIX OpPraHM3MoB. BO3HMKHOBEHWME OCHOBHbIX Tpynn
MHOTOK/IETOYHbIX OPraHNU3MOB.

OCHOBHble 3Tanbl 3BOMOLUN BbICLIMX PacTeHUi. OCHOBHble apoMmopdo3bl PaCcTEHUNA.
Bbixoa, pacTeHui Ha cywy. MoasBaeHMe CNOpPOBbIX PAcTEHUI U 3aBOEBAHME MMM CYLUW.
CemeHHble pacTeHus. NponcxoKaeHne LBETKOBbIX PacTeHUA.

OCHOBHble 3Tanbl 3BONOLUMMN KMUBOTHOTO MUpa. OCHOBHble apomopdO3bl KUBOTHbIX.
BeHackana dayHa. KembpuICcKuii B3pblB — MOSIBIEHUE COBPEMEHHbIX TUNOB. [MepBble
XOpAoBble KMBOTHble. MM3Hb B BOAE. DBOMOUMA MO3BOHOYHbLIX. [poucxoxapeHue
amounouin - v pentunmii.  MPOUCXOXKAEHME  MAEKONUTAlWMX M NTuy,.  MpuHLMn
KAtoyeBoro apomopdosa. OcBoeHne 6ecno3BOHOYHBIMU U MO3BOHOYHbIMW }KUBOTHBIMM
cywm.

Pa3sBuTME KM3HM Ha 3emne Mo 3pam WM Nepuoaam: apxei, NPOTepo3oi, Naseosomn,
Me30301, KalHo30M. ObLlan XapaKTepucTMKa KaMmaTa M FreosIorMYyeckMX NpoLeccos.
MoaBneHMe M pacuBeT XapaKTePHbIX OpraHM3moB. YrneobpasoBaHue: ero yc/ioBus u
B/IMAHWME HA ra3oBblil COCTAaB aTMocdepbl.

MaccoBble BbIMMPAHWUA — 3KONOTMYECKME KPU3UCbI NpoLwwaoro. NMpuynHbl U cneactsuma
MacCOBbIX BbIMUPaHUiA. COBpeMEHHbIN 3KONOrMYECKUIA KPU3UC, ero 0COBEHHOCTH
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Pasgenbl M 3agaum  aHTpononorn. MeTtoabl aHTponosnorun. CraHoBAeHWE
NpeAcCTaBNeHUI O NPOUCXOKAEHUN YenoBeKa. CoBpeMeHHbIe Hay4YyHble TEOpPUM.

CXOACTBO Ye/NiOBEKAa C »KMBOTHbIMKU. CuUcCTeMaTMUEeCKOe MOJOKEeHUEe YesnoBeKa.
CBMAeTeNbCTBa CXOACTBA YE/10BEKA C KMBOTHbIMU: CPAaBHUTENbHO-MOPPONOrNYECKHUE,
ambpuronoruyeckune, GrMsnMonoro-bnoxmmmuyeckme, nosegeHyeckne. OTAMUMA YenoBeka
OT YKMBOTHbIX. [TPAMOXOXAEHNE U KOMMNEKC CBA3aHHbIX C HUM MPU3HaKoB. Pa3suTne
rOI0BHOIO MO3ra ¥ BTOPOW CUTHANIbHOWM CUCTEMBI.

OBvKylwme cunbl  (pakTopbl) aHTponoreHesa: 6uONOrMYECKME,  COLMANbHBbIE.
CooTHOLWeHne BMONOrMYECKMX U COLMANbHbIX GAaKTOPOB B aHTpOMoreHese.

OCHOBHblEe CTagMW aHTpornoreHesa. ABCTPAZIONUTEKUM — ABYHOTME NpPeaKu NoAen.
Yenosek ymesnblii, NepBble U3roTOBNEHMA OPYAUNA Tpyaa. YenoBeK nNpaMoxogawmi u
nepsbii BbIXoA NOAeN 3a npeaenbl Appuku. Yenosek renigenbbeprckmin — obuwmi
NPeAoK HeaHAEPTa/IbCKOTO Ye/IOBEKA WM YEeNOBEKA pasymHoro. YenoBek HeaHAep-
TaNbCKUIA KaK BWA, NOAEN XONOAHOro KAuMmata. YenoBek pasyMHbli COBPEMEHHOTO
TUNa, 4EHNCOBCKUIM YeI0BEK, OCBOEHNE KOHTUHEHTOB 3a Npeaenamm AGpuKn.

3BO/IIOUMA COBPEMEHHOrO YenoBeKa. EcTecTBeHHbIN O0TO6OP B MONynaumsax 4yenoBeka.
MyTauMOHHbIMA npouecc n noanmopdmsm. MonynaumoHHble BOJIHbI, Apeld reHos,
MuUrpauma n «3¢ppeKT ocHoBaTens» B NONYAALUMAX COBPEMEHHOr0 YeN0BeKa.

Yenoseueckne pacol. MoHATME 0 pace. bonblwmne pacbl: eBponeomaHana (eBpasnickas),
aBCTpano-HerponaHasa (3KBaTOpMaNbHaA), MOHFONIOMAHAA (Q3MaTCKO-aMepUKaHCKan).
Bpemsa ¥ nytn pacceneHua 4enoBeka No nnaHete. EAMHCTBO 4enoBeyeckmx pac.
HayuyHasa HecocToATeNbHOCTb pacu3ma. [pucnocobneHHOCTb 4YenoBeKa K PasHbIM
YCNIOBUAM OKpYKatoLWen cpeabl. Bananue reorpadpuyeckoit cpeabl U gperida reHoB Ha
mopdonornio u GUs3noNoro YenosBeka

SKOCUCTEMDI U npucyume nm 3aKOHOMEPHOCTU

7.1

Pasgenbl v 3agaumn akonorun. CeaA3b 3KOOMMU C APYrMMn HayKamm.

MeTozbl skonornun. Nonesblie HAbAOAEHUA. IKCNEPUMEHTbI B SKONOTMU: NPUPOLHbIE U
nabopatopHble. MoaenvposaHue B 3KoNOrMU. MOHUTOPUHT OKpyKatowen cpeapl:
NIOKaNbHbIN, PErMoHanbHbIN U FNobanbHbIN

7.2

JKonornyeckme GaKTopbl M 3aKOHOMEPHOCTM UX Aencteua.  Knaccudukauma
aKoNnornyecknx @aktopos: abuotuyeckne, b6uMoTUYECKME, aHTponoreHHble. Obuwme
3aKOHOMEPHOCTM  AEUCTBMA  3Konormyecknx  daktopos. [lpaBuio  MUHMMYMA
(K. WnpeHrenb, 1. /Inbux). TonepaHTHOCTb. IBPUOMOHTHbIE W CTEHOOMOHTHbIE
OpraHu3mbl.

AbunoTnyeckne dakTopbl. CBET KaK 3KON0OMMYECcKU pakTop. [ecTBue pasHbIX y4acTKOB
CO/IHEYHOTO CMEKTPA HA OPraHU3Mbl. DKONOTMYECKME TPYNMNbl PACTEHUIA U }KUBOTHbBIX MO
OTHOLWEHMIO K cBeTy. CUrHanbHas posb ceeta. PoTonepnogmsm.
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TemnepaTtypa KaK 3konornyeckuii dakrop. [dencrsme TemnepaTypbl Ha OPraHWU3Mbl.
MOMKUNOTEPMHbBIE W FOMOMOTEPMHbIE OPraHU3Mbl. IBPUTEPMHbIE U CTEHOTEPMHblE
OpraHu3Mmbl.

BnasKHOCTb Kak akonormyeckuit ¢aktop. MpucnocobneHma pacTeHUn K Noaaep>KaHuUio
BogHoOro 6anaHca. Knaccudumkaums pacteHuin No oTHOLLEHMUIo K Boae. MNMpucnocobneHus
YKMBOTHbIX K USMEHEHMUIO BOAHOIO peXxmnma.

Cpeapbl 06MTaHMA OPraHM3MOB: BOAHAaA, Ha3eMHO-BO3yLLUHaA, NOYBEHHanA, rybuHHas
NoAMNOYBEHHanA, BHYTPUMOpPraHMameHHaa. Pu3nMKo-xMmmnyeckne ocobeHHOCTU cpen,
06MTaHMA opraHM3moB. MpucnocobaeHns OpraHM3MOoB K M3HM B pa3HbIX cpeaax.

buonornyeckue PUTMbI. BHelwHne u BHYTPEHHUNE PUTMBbI. CYTOl-IHbIe N roguyHolie
PUTMbI. anCI'IOCO6I'IEHHOCTb OpraHN3mMoB K CE3OHHbIM UBMEHEHNAM YCﬂOBMVI KU3HW.

*M3HEeHHble GopMbl OpraHM3moB. MoHATUE O KMU3HEHHOW dopme. nsHeHHble Gopmbl
pacTeHWUI: OepeBbs, KYCTAPHWUKM, KYCTaPHWYKWU, MHOFOJIETHUE TPaBbl, OAHONETHME
TpaBbl. KM3HEHHblE (GOPMbI KUBOTHbIX: TMAPOOUOHTbI, Fre0BUOHTbI, a3POBUOHTDI.
OCcob6EeHHOCTU CTPOEHMA U 06Pa3a KU3HM.

Buotnueckme ¢aktopbl. Buabl  BUMOTUYECKUX B3aMMOAEWCTBUIA:  KOHKYypeHUMs,
XULWHNYECTBO, CMMBMO3 M ero dopmbl. MapasnTMam, Koonepauus, MyTyasn3m, KOm-
MeHcann3m (KBapTMPaAHTCTBO, HaxnebHuyecTBo). HeTpoduueckne B3aMmoaencTeus
(Tonnyeckne, dopuueckune, dpabpuyeckune). 3HauyeHne BUOTUYECKMX B3aMMOAENCTBUM
ANA  CYLLeCTBOBaHMA OPraHM3MoB B cpeae o6uTaHuA. TMPUHUMN KOHKYPEHTHOro
NCKNIOYEHUS

7.3

JKONOrMYEeCKMEe XapaKTEPUCTUMKM nonynaumu. [lonynaums  Kak  Guonornyeckas
cuctema. Ponb HeoaHOpPOAHOCTM cpeapl, $U3MYecknx bHapbepoB M 0CObeHHOCTelN
6uonormnm BuAoB B GOPMMPOBAHWUM MPOCTPAHCTBEHHOM CTPYKTYPbl MONYAALMIA.
OCHOBHble MOKa3aTenn MonyasauMu: YUCAEHHOCTb, NJIOTHOCTb, BO3PACTHasA M NO/0Bas
CTPYKTYpPA, POXKAAEMOCTb, NPUPOCT, TEMMN POCTA, CMEPTHOCTb, MUTPALMUA.

JKonornyeckas CTPYKTYpa nonynauuun. OueHKa 4YnMcneHHoOCTH nonynauunn. AdnHamuka
nonynaumun m eé perynauua. buoTtnyeckui noTeHuman nonynAauunn. MO,CLeI'IMpOBaHMe
ANHaMUKKU nonynayunn. KpMBbIe POCTa YNCNEHHOCTU nonynAaunn. HpMBbIe BbIXXMBaHWNA.
PeryﬂﬂLIMﬂ YNCNEHHOCTU I'IOI'IyJ'IﬂLI,MIZI pPoNb d)aI-(TOpOB, 3aBncAlLKnNX U He 3aBUCALLUX OT
NNOTHOCTU. JKOAOrNYecKkue cTpaTtermm snaos (I’- n K-CTpaTEFMM).

MoHATMe 06 3Konormvyeckon Huwe Bupa. MectoobutaHue. MHoOromepHaa Mmogenb
3KoNormMyeckom  Huwm  OK.U. XaTuynHCcOHa. Pa3mepbl  3KOMIOTMYECKOM  HULUM.
MoTeHuManbHan U peann3oBaHHaAA HULLIK.

Bug Kak cuctema nonynauuid. Apeanbl BUAOB. BUAbl M UX KU3HEHHblE CTpaTernu.
3aKOHOMEPHOCTM MNOBEeAEeHMA WU MUTPaALMIA  XMUBOTHbIX. BuonorMyeckme WHBa3UU
Yy>KepPoaHbIX BUAOB
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CoobuwectBa opraHnM3amoB. broueHo3 1 ero cTpyKTypa. CBA3N MexKay OpraHMsmMamu B
6uoueHo3e. JKOCUCTEMA KaK OTKpbiTas cuctema (A.4x. TeHcnun). PyHKUMOHaANbHblE
6N10KM  OpPraHM3IMOB B 3IKOCUCTEME: MNPOAYUEHTbl, KOHCYMEHTbl, pPeayueHTbl.
Tpoduyeckne ypoBHU. Tpoduyeckne uenn n cetu. AbMotTmyeckme 610KM IKOCUCTEM.
MouBbl U UNbI B 3KOCUCTEMAX. KpyroBOpOT BELLECTB M MOTOK SHEPTMU B SKOCUCTEME.

OCHOBHble MOKa3aTeNM 3KoCUCTeMbl. Buomacca M MpoayKuma. IKoNOrMyeckue
nupammuAabl umcen, 6uomacchl U SHEpPruu.

HanpaBneHHble 3aKOHOMEpPHble CMEeHbl COoobLWEeCTB — cyKueccun. [lepBuyHblE K
BTOPMYHbIE CYKLECCUM U KX MPUYUHbBI. AHTPOMOreHHble BO3AENCTBUA Ha CyKLEeCCUu.
KnmmakcHoe coobuiectso. bropasHoobpasue 1 NoAHOTa KPYroBopoTa BELECTB — OCHOBA
YCTOM4YMBOCTU COOBLLECTB.

MpUpoLHbIe 3KOCUCTEMbI. AHTPOMNOreHHbIe 3KOCUCTEMbI. Arpo3KocucTeMa. ArpoLeHos.
Pasnuuma mexay aHTPOMOreHHbIMU U NPUPOAHBIMW SKOCUCTEMAMMU.

Ypb6oskocuctembl. OCHOBHble KOMMOHEHTbI ypboakocucTem. lopoackas ¢nopa u
¢dayHa. CuHaHTponu3auusa ropoAackoir dayHbl. Buonornyeckoe w xo3sacTBEHHOE
3HayeHMe arposkocucTtem U ypboakocuctem. 3aKoHOMEpPHOCTU (GOPMUPOBAHUS
OCHOBHbIX B3aMMOAENCTBMIA OPraHM3MOB B SKOCUCTEMAX.

MepeHOC 3HeprMM W BeLeCTB MeXAYy CMEMXKHbIMKU 3KocUcTeMamu. YCTOMYMBOCTb
OpraHnM3MoB, MOMNYNAUMIA N SKOCUCTEM B YCNOBUAX €CTECTBEHHbIX M AHTPOMOreHHbIX
BO34ENCTBUM

7.5

Buocdepa — obwennaHetapHaa ob6on04Ka 3eMau, rae CyLLecTByeT AW CyLLEeCTBOBaa
¥U3Hb. YyeHue B.N. BepHaackoro o 6uocoepe. Obnactm 6uocdepbl n eé cocTtas.
*KunBoe BelecTBO HUochepbl 1 ero GyHKUUK.

3aKOHOMEPHOCTM  cyliecTBoBaHMA  buocdepbl. OcobeHHOCTM  Buochepbl  Kak
rnobanbHoM 3KocucTembl. [JUHamMuuyeckoe pasBHoBecue B buocdepe. KpyrosopoTbl
BELWECTB U bBMoreoxmummuyeckme LUKAbl (yrnepoga, asota). PUTMUYHOCTL ABNEHUI B
6uocoepe.

30HanbHOCTb 6uochepbl. MoHATME O 6Guome. OCHOBHble 6GMOMbI CylM: TyHAPA,
XBOMHbIE /1eca, CMellaHHble W WWPOKOAUCTBEHHbIE N1eca, CTenu, CaBaHHbl, MYCTbIHMU,
TPpONMYecKkne neca, BbICOKOropba. KAMMAT, pacTUTENbHbIA U KUBOTHbIA MUP BMOMOB
cywm.

CTpyKTypa M QYHKUMA KMBbIX CUCTEM, OLLEHKA WX PECYPCHOro MoTeHuMana W
6rochepHbIX GYHKLNIM

7.6

JKONOrMYECKME KPU3UCbI M WX NpUYMHbL. Bo3pelicTBue yenoseka Ha 6uocdepy.
3arpAsHeHWe Bo34yLWHOM cpeabl. OxpaHa BO3Ayxa. 3arpasHeHMe BOAHOW cpesbl.
OxpaHa BoOAHbIX pecypcoB. PaspyweHue nousbl. OxpaHa MNOYBEHHbIX PECYPCOB.




Koxa

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUS

M3meHeHUe Knnmara.

AHTpONOreHHoe BO3AENCTBME HA  PACTUTENbHbLIA W KMBOTHbIM  MMp. OxpaHa
PacTUTENbHOrO M XMBOTHOrO MMpa. OCHOBHbIE NPUHLMMbI OXPaHbl NpUPoabl. KpacHble
KHUMM. Ocobo oxpaHaemble npupoaHble Tepputopumn (OOMT). BoTaHMuecKkme cagbl m
30010TMYECKNE NAPKM.

OCHOBHble  MPUHLUUNbLI  YCTOMYMBOrO  PasBUTUA  4YesloBeYyecTBa W MpuUpoabl.
PaunoHanbHOE NPUPOAONO/ib30BaHUE U COXPaHEHNE BMONOrMYecKoro pasHoobpasus
3emnu




YYEBHO-METOJNYECKOE OBECIIEHEHUE OBPA30OBATEJIbBHOI'O TPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V151 YYEHUKA

VYuebnuk, buonorus 10 kinacc, buonornueckue cucTeMbl U MpoLecchl (yriryOJIeHHbIH YPOBEHB),
A.B.Tepemos, P.A.IlerpocoBa, MockBa, Mauemo3una, 2022 r
VYuebnuk, buonorus 11 knacc, buonorndeckue cucTeMsl u mponecchl (yriyOlIeHHbI YpOBEHB),

A.B.Tepemos, P.A.IlerpocoBa, MockBa, Maemo3una, 2022 r

METO/IUYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA
1.Metonnueckoe nocodue s yuurens, A.B.Tepemos, P.A.IlerpocoBa,MockBa, Muemo3una, 2022
T

2. AxumoB C.U. u np. buosiorus B Tabnuiiax, cxeMax, pucyHkax. Y4ueOHO -00pa3oBaTesibHas CEpHsL.
— M: JIuct-Hsro0, 2004.

3. buonorus B Tabnunax u cxemax. Coct. Onumenko A.B. — Cankr-Ilerepoypr, OOO «Bukropus-
mrocy, 2004.

4. buosorusi: CipaBoyHUK mKOJIbHUKA U cTyaeHTa/l[lox pexn. 3.bpema u U.Meitnke; [lep. ¢ Hem. —
3-e u3n., crepeotun. — M.: [lpoda, 2003.

5. bonrosa M.B. COopHuk 3a1a4 no oO1iei 6MOJOTHH ¢ pelIeHUIMHU AJIsl OCTYMAIOIINX B BY3bI. —
M: OO «OHUKC 21 Bek», «Mup u obpazoBanue», 2006.

6. bop3osa 3.B. [laraece AM. /lunaktuueckure MaTepraibl o Onosoruu: Mertoaudueckoe mocooue.
(6-11 k) — M: TII «Cdepay, 2005.

7. Baxunenko J[.B. CoopHuK 3a7a4 110 OMOJI0THHU U1 a0UTYPUEHTOB, YIaCTHUKOB OJTUMITHAT U
mKoJIBHUKOB. — PoctoB H/]I: ®ennkc, 2005.— 128 c.

8. Eropora T.A., KitygoBa C.M. OcHoBbI OuoTexnosorun. — M.: UL «Akagemus»,

2004 r

9. MBanoga T.B. Coopnuk 3amanuii o oomieit ouonoruu: [Tocodbue mis ygammxcs
o0meoOpazoBaTeNbHbIX. Yupexaenuii. — M.: [Ipoceemenne, 2002.

10. Jlepuep I'.1. O6mas 6uonorus. (10—11 xmaccsr): [Toarotoka k EI'D. KonTposbHbie 1
camocTtosTenbHble padboTel/ I.U.Jlepaep. — M.: Dxemo, 2007.

11. Mapkuna B.B. O6mas 6uonorus: yueoHoe nocooue/ B.B.Mapkuna, T.}O. Tarapenko-
Ko3muna, T.I1. [Topagosckas. — M.: JIpoda, 2008.

12. Heuaera I'.A., ®enopoc E.N. Dxonorus B sxcniepumenTtax: 10—11 kiaccel: MeToiMuueckoe
nocobue. — M.: Benrana-I'pad, 2006.

13. HoBoxxenoB HO.U. dunetndeckas sBoronus yenoseka.— ExarepunOypr, 2005.

14. lIumkunckas H.A. I'enetuxa u cenekius. Teopus. 3ananus. Oteetsl. — CapatoB: Jlunei,
2005.

15. Oxonorus B skcnepumenTtax: 10—11 xkiaccsl: Meroauyeckoe nocodue. — M.: Benrana-I'pag,
2006.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. http://www.gnpbu.ru/web_resurs/Estestv_nauki 2.htm. [lonbopka nHTEpHET-MaTEPHUATIOB TSI
yduTeleii OMOJIOTHH 10 Pa3HBIM OMOJIOTMYECKUM IUCIUILTHHAM.

2. http://school-collection.edu.ru Cepuist MyJIbTHUMEHITHBIX YPOKOB M MaTepuaibl u3 «EnuHoit
kosuekun Lupposeix O6pazoBarenbHbix Pecypcosy

3. http://www.gnpbu.ru/web resurs/Estestv nauki 2.htm. [Tongdopka uHTEpHET-MaTEPHUATOB IJIsI
yuHTeneld OMOJIOTHH 110 Pa3HbIM OMOJIOTHYECKUM JTUCIUILINHAM.

4. http://charles-darvin.narod.ru/ DnekrponHbie Bepcuu npousseacuuii U.Japsuna.

5. http://mwww.l-micro.ru/index.php?kabinet=3. Muhopmarus o mko1sHOM 000pyI0BAHUH.

6. http://www.ceti.ur.ru Caiit LlenTpa sKos0rnaeckoro o0yueHus 1 HHPOpPMaILnH.

7. http://www.prosv.ru/ebooks/

8. Dimwic_Biolog

9.http://school-collection.edu.ru

10.http://www.electroniclibrary21.ru
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