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MNOSCHUTEJBHASA 3AIINCKA

[Iporpamma mo ydyeOHOMY mpeametry "buomorus" (mamee - OuoJOrHs) Ha
ypOBHE cpeliHero oodiero oOpa3oBaHusi pa3zpaboraHa Ha ocHoBe DenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepannny,
OI'OC COO, Konuenuuu mpenogaBaHus ydeOHoro mnpeamera «buonorus» u
OCHOBHBIX TIOJIOKEHUH (peiepanbHOi paboyeil mporpaMmbl BOCIIUTAHUS.

VYyeoOnsiii npeamer «buosnorus» yrinyon€HHoro ypoBHs wuzyudenus (10-11
KJIACChI) SIBJISIETCSI OJIHUM U3 KOMIIOHEHTOB MpeIMETHON obnactu «EcTecTBEeHHO -
HayuyHble ipeaMeTby. CornacHo nojoxeHusM OGI'OC COO npodunbHbie yueOHbIE
npenIMeThl, H3ydyaeMble Ha YIUIyOJEHHOM ypOBHE, SABISIOTCA  CIOCOOOM
muddepennan  00ydeHUsT Ha YpPOBHE CpeaHero oOmiero oOpa3oBaHUSA H
npu3BaHbl O00ECHEYUTh NPEEMCTBEHHOCTb MEXAY OCHOBHBIM OOLIMM, CPEIHUM
oOuMM, cpelHUM Npo¢ecCHOHAIBHBIM U BBICUIMM 00pa3oBaHueM. B To ke Bpems
KOKIBIA W3 OSTUX YYEOHBIX TIPEAMETOB JOJDKEH OBITh OPHEHTHPOBAaH Ha
MPUOPUTETHOE pEIICHHE 00pa30BaTEIbHBIX, BOCIHUTATEIBHBIX H Pa3BHUBAIOLINX
3a/lay, CBS3aHHBIX C MpoQoOpUEHTAlUEe OOYyYaOIIMXCI U CTUMYJIHUPOBAHHUEM
UHTEpeca K KOHKPETHOM 00JIaCTM HAay4yHOI'O 3HAHUS, CBSI3aHHOTO ¢ OHMOJOrueil,
MEAUIUHON, SKOJIOTHEN, ICUXOJIOTUEN, CIIOPTOM WJIM BOEHHBIM JIEJIOM.

[Tporpamma no yueOHoMy nipeamety "buonorusa" naér npeacraBieHue o Leau
U 337adax u3ydeHwsi yueOHoro mpenmera «buonorus» Ha yramyOnéHHOM YpOBHE,
ompezenseT o0sA3aTeNbHOE (MHBAPUAHTHOE) TNPEIMETHOE COJAEpKAaHHE, €ro
CTPYKTYpUPOBAaHHE MO paszjieilaM W TeMaM, paclpelielieHue TIo Kjaccam,
PEKOMEHIyeT TOCIEA0BATEIHbHOCTh H3YUYCHHs] y4eOHOro MmaTepuana C ydEToMm
MEXMPEIMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€H, JIOTHMKH y4eOHOTro mpoliecca,
BO3pacCTHBIX OcoOeHHOCTel oOywaronuxcs. B mporpamme mo Ouosoruu
peaii30BaH NPUHLHUI TPEEMCTBEHHOCTH C H3y4yeHUEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  00miero  oOpas3oBaHusi, Onarojgaps 4YeMy MpOCMaTpUBaeTCs
HANpPaBIIEHHOCTh HA  TOCJEOYyIOIIee pa3BUTHE  OWOJIOTMYECKUX  3HAHHM,
OPUEHTHPOBAHHBIX Ha (POPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PECHHUS,
HKOJIOTMYECKOTO MBIIIJICHUs, TPEICTaBICHUH O 3J0pOBOM o0Opa3e >KU3HM, Ha
BOCIHTAaHUE OEpPEeKHOr0 OTHOIIEHUS K OKpyXkaroled mnpuponHoil cpeae. B
nporpaMMme Mo OHWOJOTHHM TakKke MOoKa3aHbl BO3MOXKHOCTH Y4eOHOTO MpeamMera
«buonorusi» B peamuzaumu TpeboBaHuii DPI'OC COO K MIaHUPYEMBIM
JUYHOCTHBIM, METANpPEIMETHBIM M TPEAMETHBIM pe3ysibTarTaM OOY4YCHUS U B
dbopMHpOBaHNY  OCHOBHBIX BHUJOB Y4EOHO-TIO3HABATEIBHOW  JCATEIHHOCTU
oOyyaromuxcsi MO0 OCBOCHUIO COJEpKaHUS OHOJOTMYEeCKOro o0O0pa3oBaHUS Ha
YPOBHE CpeJHETo 00111eT0 00pa3oBaHus.

Y4eOHs1ii ipeaMeT «brosorus» Ha ypoBHE CpeIHEro o0Iiero oopa3oBaHMs
3aBepuiaer Ouosornyeckoe oOpa3oBaHME B IIKOJIE W OPUEHTUPOBAH HA



paciidpeHre W yriyOJieHne 3HaHWWi OOy4arolIuxcs O KUBOM MpUPOJE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOH OHOJIOTHMH, SMOpPUOJIOTMH M OHOJIOTMU pa3BUTHS,
TEHETUKH, CEIEKIUHN, OMOTEXHOJIOTUH, SBOJIIOLIMOHHOTO YYEHHUSI U HKOJIOTHH.

Nzyuyenne yueOHoro mpenmera «buonorus» Ha YriIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA TMOATOTOBKY OOYYAIOIIMXCS K TMOCICAYIOMIEMY MOTYyYCHHUIO
Oouonoruueckoro  oOpa3oBaHMsI B By3aXx M OpraHM3alMsIX  CPEIHEro
npogeccuoHanbHOro 006pazoBaHusi. OCHOBY €ro COAEpKaHUs COCTaBISET CUCTEMA
OMOJIOrMYECKUX  3HAHUM, [OJYYEHHbIX HpPU H3YYEHHH  OOy4YaroIUMUCA
COOTBETCTBYIOIIMX CHCTEMAaTHUYECKHX pPa3AesioB OMOJOTMH HAa YPOBHE OCHOBHOTO
obmiero ob6paszoBanusi, B 10-11 kiaccax 3TH 3HaHHS TMOJNYYalOT pa3Butue. Tak,
paciidpeHsl M yriayOsieHbl OWOJIOTUYECKHME 3HAHUS O PpACTEHMSX, >KUBOTHBIX,
rpubax, OakTepusx, OpraHM3ME YeJOBEeKa, OOUIMX 3aKOHOMEPHOCTSX JKU3HH,
JIOTIOJIHUTENBHO BKJIFOUEHBI OMOJIOIrMYECKUE CBEICHUS MPUKIIAJHOTO U TOMCKOBOIO
XapaKTepa, KOTOPhIE MOYKHO HCIIONb30BaTh KAaK OPUEHTHUPBI JJIA MOCIEAYIOIIETO
BbIOOpa mpodeccun. Bo3mokHa Takke MHTErpauus OMOJIOTMYECKMX 3HAHWM ¢
COOTBETCTBYIOIIMMHU 3HAHUSIMH, IOJYYEHHBIMH OOYYAIOIIMMUCS NPU H3YYEHUU
($u3MKH, XUMHUH, Teorpaduu 1 MaTEMaTUKH.

CrpykTypa mnporpammbel mno ydyeOHoMy mnpenmery "buosorus" orpaxaer
CUCTEMHO-YPOBHEBBIII W 3BOJIOLMOHHBIA MOAXOABl K H3YYEHUIO OHOJIOTHH.
CormnacHo UM, U3y4aroTcsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE JJIsl )KMBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHU3ALMM, IBOJIIOIMM OPTaHWUYECKOI0 MUpa Ha 3eMile,
COXpaHEHHUs OHOJIOTMYEeCKOro pa3HooOpa3usi miuaHeTsl. Tak, B 10 kiacce
M3Y4YalOTCsSd OCHOBBI MOJEKYJISIPHOM M KJIETOYHOM OHOJOTHH, SMOPHOJIOTUU H
OMOJIOTUM PA3BUTHUS, TEHETHUKU U CEJEKIHH, OMOTEXHOJOTUU U CUHTETUYECKOU
OMOJIOTHH, aKTyaIM3UPYIOTCS 3HaHUA oOydJarommxcs 10 OOTaHUKE, 300JI0THH,
aHatoMuu, ¢usnonoruu yenoreka. B 11 kiacce wu3ywaroTcsi 3BOJIIOLIMOHHOE
y4eHHE, OCHOBBI KOJIOTHH 1 ydeHHue 0 Ouocdepe.

VYyeOnslii  npenMer  «buosorus»  mpu3BaH ~ 00ECNIEUUTh  OCBOCHHE
oOyJaronMMucs OMOJIOTMYECKUX TEOPUM M 3aKOHOB, WIEH, IPUHIIUIIOB U MPABUIL,
JIS)KAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUH O
CTPOCHHH, MHOrooOpa3ud U OCOOEHHOCTAX KIIETKH, OpraHu3Ma, MOIYJIALNH,
OMOLIEH03a, YKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JTOCTHUKEHHUSIX, COBPEMEHHBIX
UCCJIEIOBAHUSX B OMOJIOTUH, IPUKJIAJHBIX ACTIEKTaX OMOJIOrMYecKuX 3HaHUM. J[s
pa3BUTHS M TMOJJEpKaHUS HMHTepeca OOydarouuxcsi K OHOJOTMU Hapsigy co
3HAYUTENIbHBIM 00BEMOM TEOPETHUECKOr0 MaTrepualia B COACPKAHUU MPOTPaMMbI
o OMOJIOTHH MPEeayCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBJICHHUS U Pa3BUTHUS
TOM WM WHOM 00JlacTH OWOJIOTHH, BKIJIAJIOM OTEYECTBEHHBIX M 3apyOe’KHBIX
YUEHBIX B PEIICHUE BAKHEUIINX OMOJIOTMYECKUX U SKOJIOTUYECKUX TPOOIIEM.

Lenp nzyuyenus: yueOHoro npeamera «buonorus» Ha yriayOnI€HHOM YPOBHE -



OBJIAJICHHE  OOYyYaOIIMMUCA  3HAHUAMU O  CTPYKTYPHO-(YHKIIMOHAJIHHOU
OpraHM3alMM JKMBBIX CHUCTEM pa3HOro paHra U NpUOOpPETEHHE YMEHUM
UCIOJIb30BaTh 3TU 3HaHMs B (POPMUPOBAHMU HHTEpECA K ONpeAeNEHHONW o0nactu
npo(ecCHOHANBHON JEATENbHOCTH, CBS3aHHOW C OWONOrHel, WIH K BBIOOPY
y4eOHOT0 3aBeACHUS JUISI IPOIOJKEHHS OMOIOTUYECKOTO 00pa30BaHuUA.

JloctmkeHnne 1enu u3ydeHus yueOHoro mpeamera «buonorus» Ha
yri1yOJIEHHOM YPOBHE 00€CIIEUMBACTCS PEIICHUEM CIIEIYIOIINX 3aau:

OCBOEHHE O0YYaOUIMMMCS CUCTEMBI OMOJIOIMYECKHX 3HAHUIl: 00 OCHOBHBIX
OMOJOTHYECKUX TEOPHUAX, KOHIEHIIUIX, TUIIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTAX U
MpaBUjIaxX, COCTABIISIIOIIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTHHY MUPA; O
CTPOCHHHM, MHOrooOpa3uu U OCOOCHHOCTSAX OMOJIOIMYECKHUX CHUCTEM (KJIETKa,
OpraHu3M, HOMYJIALHNS, BUJ, OMOreoneHos3, ouocdepa); 0 BbIIAIOIIUXCS OTKPBITHSIX
Y COBPEMEHHBIX UCCIIEI0BAHUSAX B OMOJIOTUY;

O3HAaKOMJIEHHME OOydYaromuxcsi C METOJAaMHM TO3HaHUS KUBOM MIPHUPOADL:
UCCJIE0BATEIbCKUMU ~ METOAaMU  OMOJIOTMYECKMX HayK (MOJIEKYJISIpHOU H
KJIETOYHOU OMOJIOTHH, SMOPHOJIOTUU ¥ OUOJIOTMH Pa3BUTHSL, TEHETUKHU U CEJIEKIIUH,
OMOTEXHOJIOTMM M CHUHTETHYECKOW OHOJOTHHM, MaJ€OHTOJIOTUH, HKOJIOTHUH);
METOJaMH CaMOCTOSITEIbBHOIO TIPOBEJECHUS OHOJOTMYECKUX HCCIEAOBAaHUN B
naboparopur W B TOpupoje (HaOmoAeHUE, U3MEPEHHE, HKCICPUMEHT,
MOJIETUPOBaHUE);

OBJIaJICHHE 00YYAIOIIUMHUCA YMEHUSIMHU: CaMOCTOSITEJIbHO HAXOUTh,
aHAJIM3UPOBATh M HCIIOJIB30BATh OMOJOTUYECKYIO HH(POPMAIMIO; MOJb30BaThCS
OMOJIOTUYECKOM TEPMHUHOJOTHEH W CHUMBOJUKOW; YCTaHaBIMBATh CBS3b MEXKIY
pa3BUTHEM OHOJOTUM M  COLHUATBHO-DPKOHOMHYECKUMHU M 3KOJOTHYECKHUMH
npobsieMaMu  4eJIOBEUeCTBa; OLICHMBATh IOCIEJACTBUS CBOEH NEATEIBHOCTH IIO
OTHOIIECHUIO K OKpYXKallled NpUpPOJHONW cpefe, COOCTBEHHOMY 3J0pPOBbIO U
3JI0POBBIO  OKPYXKAIOIIMX  JIIOJIeHH; OOOCHOBBIBATH M COOMIOJATH  MEPBI
NpOPUIAKTUKA MUHPEKUUOHHBIX 3a00J7€BaHUM, NpaBUia MOBEICHUS B MPHUPOJAE U
oOecrieueHuss 0€30MaCHOCTU COOCTBEHHOW >KHU3HEACSTENBHOCTH B YpPE3BbIYAMHBIX
CUTyallusiX MIPUPOJHOTO W  TEXHOTEHHOTO  XapakKTepa; XapaKTepu30BaTh
COBPEMEHHBIE HAyYHbIE OTKPBITUS B 00J1aCTH OMOJIOTHH;

pa3BUTHE Yy O0YYAIOIIMUXCS MHTEJUIEKTYaJbHBIX U TBOPYECKUX CIOCOOHOCTEM
B TMpOIECCE 3HAKOMCTBA C BBIIAIONIMMUCS OTKPBITUSIMU U COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OMOJIOTMH, PEIIAEMbIMU €10 MpoOJeMaMu, METOA0JIOTUEH
OMOJIOTMYECKOro UCCJIEI0BAHHS, IPOBEICHHUS AKCIIEPUMEHTAIbHBIX
WCCIIEIOBaHMM, perieHns OMOJIOTUYECKUX 3ajady, MOAEITUPOBAHUS OUOJIOTHYECKIX
00BEKTOB U MPOIIECCOB;

BOCIIUTAHUE y O0YYaIOIIUXCS LIEHHOCTHOTO OTHOLIEHUS K JKUBOW MPUPOJE B
L[EJIOM M K OTJENBHBIM €€ 00BEeKTaM U SIBJICHUSIM; (POPMHUpPOBAHHE HKOJIOTHUYECKOI,



TeHETUYECKOM rpaMOTHOCTH, OOIIeH KyIbTYphl MOBEACHUS B MPUPOJIE; HHTETPALIUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuoOpeTeHre  OOyYarONIMMUCA  KOMIETEHTHOCTH B palMOHAIBHOM
MIPUPOJIONIOIB30BaHUU  (COOIIO/ICHUE TIPaBUJ TOBEACHUST B MPHUPOJIC, OXPaHbI
BHJIOB, SKOCHUCTEM, OMOChephl), COXpaHEHWH COOCTBEHHOTO 3JI0POBBS U 370POBBS
OKpyXXaromux JroAed  (cobmiomeHuss Mep NpodUIAKTUKA  3a00JICBaHMHIA,
oOecrieueHrne OE€30MACHOCTH KU3ZHENEATEIbHOCTH B YPE3BBIYAWHBIX CHUTYAIHSIX
OPUPOAHOTO M  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJOTHYECKUX 3HAHUN 1 YMEHHI B OBCEAHEBHON KHU3HU;

CO3/IaHH€  YCIOBUH  JJii  OCO3HAHHOTO  BbIOOpa  OOYYarOIIMMHCS
UHINBUYaTbHON o0OpazoBarenbHON TPAEKTOPHH, CHOCOOCTBYIOLIEH
nocieayouemMy npodecCHOHAILHOMY CaMOONPEIEICHUI0, B COOTBETCTBUH C
UHIMBUYyaJIbHBIMU UHTEPECAMH U MOTPEOHOCTSIMHU PETHOHA.

OO01iee 4ncIo0 4acoB, OTBEECHHBIX HA M3y4YeHHE OMOJIOTMU Ha YIiyOJEHHOM
YpOBHE cpeaHero oomero odpa3zoBanus, coctasiseT 204 gaca: B 10 kmacce - 102
yaca (3 vaca B Hezeno), B 11 kiacce - 102 yaca (3 yaca B HEJIEINIO).

OT00p OpraHu3allMOHHBIX (POPM, METOAOB M CPEIACTB OOy4YEHMs] OMOIOTHU
OCYIIECTBISIETCS ¢ YYETOM Crenu(UKU ero CojiepKaHWs W HANpaBICHHOCTH Ha
MPOJOKEHHE OMOJOTHYECKOr0 00pa3oBaHMsT B  OpraHU3alUsIX  CPEAHETO
po¢heCCUOHAIBHOTO U BBICIIEr0 00pa30BaHMUs.

O0s3aTeNbHBIM YCIOBUEM TIPU OOYYEHHUH OMOJIOTUN HA YIITYOJIEHHOM YPOBHE
ABJISIETCSl TIPOBEACHHUE JabOpaTOPHBIX M TpakThdeckux pador. Taxxe ydactue
oOydaromuxcsi B BBITIOJHEHUH TPOCKTHBIX U yueOHO-MCCIIEeIOBATENbCKUX PabdoT,
TEMaTHKa KOTOPBIX OMpPENeseTCs] yIUTeJIeM Ha OCHOBE UMEIOIIUXCS MaTepHAIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MPUPOHBIX YCIOBUH.



COJEPKXAHUE OBYUYEHUA

10 KJIACC

ConepkaHue MpPOTpaMMBbl, BBIJIEIIEHHOE KYPCUBOM, HE BXOIOUT B IMPOBEPKY
rocyaapcTBeHHou utoropoit arrecraruu (I'MA).

Tema 1. BuoJsiorns Kak HaykKa

CoBpeMeHHass OMOJIOTHS - KOMIUIEKCHAas Hayka. KpaTkas uctopus pa3BUTHS
Ouonoruu.  buosmornueckue  HayKMd M U3y4aeMmble  MUMHU  MPOOJIEMBI.
DyHIaMEHTaJbHbIC, MPUKIAJHbIE W I[IOUCKOBBIE HAYYHBIE HCCIECIOBAHHUS B
OMoJIOTHH.

3HayeHue OUojIoruu B (POPMHUPOBAHUHN COBPEMEHHON €CTECTBEHHO -HAay4YHOU
kaptuabl Mupa. I[Ipodeccun, cBszanHble ¢ Ouosorueil. 3HaueHwe OUOJOTHM B
IPAKTUYECKOM JCATEIbHOCTM YEJIOBEKAa: MEIUIIMHE, CEJIbCKOM XO3SMCTBE,
IIPOMBIIIJIEHHOCTH, OXPaHE IPUPOJBL.

JleMoHCTpauumn

[ToptpeTtsi: Apuctotens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. JlapBuH,
V. I'apseu, I'. Mengens, B. 1. Bepuanckuii, U. I1. ITasnos, . 1. Meunuxkos, H. W.
Basunos, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®. Kpuk, /1. K. benses.

Tabmuubl 1 cxembl: «CBsi3b OWMOJIOTHMM C JApYrUMU Haykamm», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7KuBble cucTeMbl U UX U3YyYEHHUE

JKuBble cucTeMbl Kak TpeaMer wuzydeHus Ouosioruu. CBONCTBAa IKUBBIX
CUCTEM: €IUHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTH U LEJIOCTHOCTD,
CIOXXHOCTh M YHOPSAOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOPTraHU3aLINS,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUYMUBOCTh, POCT U Pa3BUTHE.

YpOBHU OpraHu3allid KUBBIX CHCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIMH,
TKAHEBBIH, OpTraHW3MEHHBI, MOMYJISIIIMOHHO-BUIOBOM, AKOCHUCTEMHBIN
(buoreonenoTnyeckuit), Ouochepnsid. Ilporeccrl, NPOUCXOAAIHE B KUBBIX
cucremax. OcCHOBHbIE MpHU3HAKU >KUBOTO. JKU3HB Kak (opma CYIIeCTBOBAHUS
Marepuu. Hayku, n3ydaromme xuBbl€ CUCTEMbI HA PA3HBIX YPOBHSIX OpTraHU3AIUY.

N3ydenue xuBbIX cucteM. Metoasl Ouonormueckoid Hayku. HaOmropenwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTeMaTH3alusl, MeTaaHanus. [IoHsTHe 0 3aBUCHMON U
HE3aBUCUMOW mniepeMeHHOM. IlmanupoBanue »skcnepumenta. IlocraHoBka wu
npoBepka runote3. HyneBas rumoresa. [loHsTHe BBHIOOPKU U €€ JOCTOBEPHOCTD.
Pa3bpoc B Ouonormdeckux pAaHHbIX. OnEHKa JAOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbTaToB. [IpHuMHBI HCKaXEHUsI pe3ysNbTaTOB JKcrepuMmeHrta. [loHsThe
CTaTHCTUYECKOTO TECTA.

JdeMoHCcTpauu

Tabmuubl u cxembl: «OCHOBHBIE TpPU3HAKU >KU3HW», «buosornueckue



cucrteMmbl», «CBOHCTBA KUBOW Marepum», «YPOBHH OPraHU3aLMHU KUBOU
npuponb», «CTpoeHuEe 3KUBOTHOW KIETKW», «TKaHM >KUBOTHBIX», «CHCTEMBI
OpraHOB YEJIOBEYECKOTo opraHu3may, «bumoreomenos», «bmochepa», «Metoas
W3YUYEHHUS )KUBOU TIPUPOJIBI».

O6opynoBanue:  j1abopatopHOE 0OOPYIOBAHUE /JIsS POBEICHUS
HAOJIOICHUM, U3MEPEHU, SKCTIEPUMEHTOB.

IIpakTnueckas padora «/cnosb30BaHHE PA3IUYHBIX METOAOB IIPHU
M3YUYCHUH KUBBIX CUCTEM.

Tema 3. buoJsiorust KieTKku

Knerka - cTpykTypHO-QYHKIIMOHAJIbHASI eAMHUIIA KuBoro. HMcropus
oTkpbITUs K1eTKku. Pabotel P. ['yka, A. JleBenryka. Knerounas teopus (T. llIBanH,
M. Ilneiinen, P. BupxoB). OCHOBHBIE TOJIO)KEHHUSI COBPEMEHHON KIIETOYHOM
TEOPHUH.

Metoasl  MOJEKYJISApHOM W KJIETOYHOM  OWUOJOTUHU:  MHKPOCKOIIHUS,
xpomartorpadus, 371eKkTpodope3, METOJ MEYEHBIX aToMOB, AuddepeHInaIbLHoe
HEeHTPUPYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. M3yueHue @uKcUpo8anHvix
K1emoK. DNEKTpOHHass MHUKpockonus. Koughokanvnas muxpockonus. Bumanvhoe
(npudicuzHeHHoe) uzyueHue Kiemox.

JleMoHCTpanumn

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

Tabmuupbl U cxembl: «CBETOBOM MHKPOCKOIM», «IIEKTPOHHBIA MHUKPOCKOID»,
«Hcropus pazBUTHA METOA0B MUKPOCKOTIUI.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHKpPOIpEenapaThl pPacTUTEIbHbIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KIIETOK.

IIpakTuyeckass pa6ora «/3yueHue MeETONOB KIETOYHOW OHOIOTHU
(xpomartorpadus, snekrpodopes, auddepeHnnabHOE HEHTPUPYTUPOBAHUE,
IT11P)».

Tema 4. XumMnueckasi OpraHu3anusa KJIeTKU

XUMHUYECKHM COCTaB KJIETKU. Makpo-, MUKPO- U YJIBTPAMHUKPOIIEMEHTHI.
Bona u e€ posnb kKak pacTBOpPUTENsA, peareHTa, y4yacTUE B CTPYKTYPHUPOBAHUU
KJIETKH, TEIIOPEryisiuu. MuHepaibHbIe BEIECTBA KIIETKH, WX OHOJIOTHYEcKas
poib. PoJjib KaTHOHOB ¥ aHMOHOB B KJIETKE.

Opranuyeckre BeNIECTBA KIETKU. buosormdueckue moauMepsl. benku.
AMUHOKHUCIOTHBIA cocTaB 6enkoB. CTpykTypbl OeikoBoi Monekyinbl. [lepBuunas
CTpYKTypa Oejika, MenTuaHas CBs3b. BTopuuHas, TpeTHYHas, 4YETBEPTUYHAS
cTpyktypbl.  [lenatypauus. CpoiictBa OenkoB. Knaccudukauust  Oenkos.
buonornyeckue pynkium 6enkoB. [puonsi.

YraeBoabl. MoHOCaxapuibl, AMCAXapU/Ibl, OJUTOCAXAPUIBI U HOJIMCAXAPUIBI.
O0mmii mmaH cTpoeHHss W (UBHKO-XMMHYECKHE CBOMCTBA  YIJIEBOJOB.



buonornyeckue QpyHKIIMM YTrII€eBOIOB.

Jlunuapl. I'uapodunsHo-ruApodoOHBIe cBoMicTBA. Kiaccudukarus TunuaoB.
Tpurmunepunbl, (ochomunuapl, BOCKH, cTepouabl. buomornueckuwe QyHKIUH
aunuoB. OOIIKMe CBOMCTBA OMOJOTHYECKIX MEMOpaH - TeKy4ecTh, CTIOCOOHOCTh K
CaMO3aMbIKaHUIO, TTOJIYITPOHUIIAEMOCTb.

Hyxneunnoseie kucnotel. [JHK um PHK. CrTpoeHue HyKIEMHOBBIX KHCIIOT.
Hyxneorunpr. [lpunnun xomimementapHoctu. [lpaBuno Yapradda. Crpykrypa
JIHK - nBoitHas cnupans. Mectonaxoxaenue u Ooumonorndeckune pynkmuu JTHK.
Bunel PHK. ®yukunu PHK B kitetke.

Ctpoenue Monekynsl AT®. Makpospruueckue cBa3u B moiiekyiae ATO.
buonornyeckue ¢pynkiun AT®. BoccTraHoBleHHBIE NTEPEHOCUUKH, WX (QYHKIIMHA B
Kietke. /pyeue nykneosuompugocpamol (HTD). CexBenupoBanue JJIHK. Memoouwt
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHas OuoJIOTHsi: OMOXMMHUYECKHE M OMOPU3UYECKHE HUCCIEIOBAHUS
cocTaBa M MPOCTPAHCTBEHHOW CTPYKTYphl OuoMosiekyl. Mooderuposanue
CMPYKMypsbl U QYHKYUi OUOMOIEKYN U UX Komniexkcos. Komnvromepnoiii ousaun u
opeanuyeckul cunme3s OUOMOJIEKY U UX HeNPUPOOHBIX AHANO208.

JemoHCcTpauun

[Toptpersr: JI. Ilomuur, dx. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankiunh,
®. Conrep, C. IIpy3unep.

Huarpammbl:  «Pacnpenenenue XUMUYECKUX SJIEMEHTOB B HEXKUBOU
npupojie», «PacnpeneneHne XuMUIECKUX DJIEMEHTOB B )KUBOU MPUPOEY.

Tabmuiel U cxembl: «llepuoguueckass Tabiuila XUMHUUYECKUX DIIEMEHTOBY,
«CTtpoeHue MoyeKkyibl BOIb», «BemiecTtBa B cocrtaBe opraHu3moB», «CTpoeHHe
MOJIEKYJIbI  Oenka», «CTpYyKTypbl O€IKOBOM MOJEKylbl», «CTpoeHHuE MOJIEKYI
yrieBonoBy, «CTpoeHune MOJEKyn JUOUAoB», «HyKIeMHOBBIE KHCIOTBD,
«Ctpoenue Monekyasl ATO».

O6opynoBaHue: XUMUYECKasl MOCYAa U 000PYI0BaHHUE.

JlaGopaTopHasi pa6ora «OOHapyKeHHE OCIKOB C MOMOIIBI Ka4eCTBEHHBIX
peaKIuii».

JlabopaTopHas padora «VccnenoBanue HyKJIEUMHOBBIX KUCIIOT, BBIAEIECHHBIX
U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOBY.

Tema 5. CTpoenne u QyHKIUM KJICTKH

Tumbel KIETOK: »JyKapuoTHyeckas U mnpokapuornueckas. CTpyKTypHO-
GbyHKIIMOHATBLHBIE 00pa30BaHUS KIETKH.

CrpoeHue nmpokapuoTHIeCKOr KieTku. KierouHas cTeHka OakTepuidl U apxeil.
OcoOE€HHOCTH CTpOEHUS TeTepoTpoPHOM U aBTOTPOPHOW MPOKAPUOTUYECKHUX
KJIETOK. MeCTO U poJib TPOKapHOT B OMOIIEHO3aX.

Crtpoenue u GyHKIIMOHUPOBAHKE SYKAPUOTHIECKOM KieTku. [Ima3zmarnueckas
MeMOpaHa (mrasmanemma). CTpyKTypa IMIa3MaTHYeCKON MeMOpaHbl. TpaHcmopT



BEILIECTB uepe3 IIa3MaTH4YecKyto MeMOpaHy: naccuBHbIN (nuddy3us, o0aeryéHHas
nuddys3ust), akTUBHBIM (MEPBUYHBIM W BTOPUYHBIM AKTUBHBIA TPAaHCIIOPT).
[TomynponumiaeMmocts MeMOpansl. PaboTa HaTpHii - KajaueBoro Hacoca. JHAOLUTO3:
MUHOIMTO3, (haromuTo3. Dk301uTo3. Knerounas crenka. CTpykTypa ¥ (QyHKIIUH
KJIETOYHOW CTEHKHU pacTEeHUM, rpuOoB.

Hurormasma. uto3zons. [urockener. [IBuxenue muroriazmbl. OpraHouabl
kieTku. OgHoMeMOpaHHbIE OpraHOU bl KIETKH: dHomIa3maTudeckas cethb (J11C),
anmmapat [ oiapmKHM, JH30COMBI, WX CTpoeHHE U GyHKIHHA. B3anMoCBs3b
OJTHOMEMOpPAHHBIX OPraHOWAOB KJIETKU. CTpPOCHHE TPaHYJISIPHOTO PETUKYIyMA.
Mexanusm nanpaenenusa oenxos ¢ IIIC. Cunrte3 pacTBOpUMbIX OenkoB. CUHTE3
KJIETOUYHBIX MeMOpaH. ['agkuii (arpanyisipHbINA) SHAOIIIA3MATHYECKUI PETUKYITYM.
CekperopHast ¢pynkius annapata [onbmku. Mooduguxayus 6enkos 6 annapame
Tonvoorcu. Copmuposka 6enkos 6 annapame [onvodcu. TpaHCIOPT BEIIECTB B
KJIeTKe. Bakyonu pacturenbHbIX KieToK. Kietounsiid cok. Typrop.

[TosryaBTOHOMHBIE OpPTraHOUAbI KJIETKH: MUTOXOHPUH, TIITACTHIBI.
IIpoucxoacoenue mumoxonopuil u niacmuo. Cumouoeenesz (K.C. Mepeosickosckuil,
JI. Mapeynuc). Ctpoenne u GyHKIMU MUTOXOHApuUMd u miactuia. [lepBuunbie,
BTOPUYHBIC U CIIOKHBIC TIACTUBI (DOTOCUHTE3UPYIOIIUX FYKAPUOT. XIJIOPOILIACTHI,
XPOMOILIACTHI, JIEUKOIIJIACTHI BBICIIIUX PACTEHUM.

HememOpanubie opranoussl kiaetku CtpoeHue U QyHKIIMM HEMEMOpaHHBIX
OpraHoOuI0B KJICTKH. PuGocomsl. IIpomesicymounvie Qunamenmol.
MukpodunameHTsl. AxkmuHosble Mukpoguiamenmsl.  MBpIIIEUHbIE  KJIETKH.
AKmuHo8ble KOMNOHEHMbl HeMbluleuHblx Kiemok. MukpoTpyOoouku. KieTouHslii
neHtp. CTpoeHne U JIBWKEHHE JKTYTHKOB U pecHUYeK. MUKpOTpyOOUKu
nutorasMel. Llentpuons. benku, accoyuupoeanmvie ¢ MUKpO@UIAMEHMAMU U
muxpompyboukamu. Momophvie benku.

Anpo. O6onouka siipa, XpOMaTrH, KapHoIIa3Ma, SAPBIIIKU, UX CTPOCHHUE U
bynkuun. SAnepHeiii  6enkoBbld  MaTpukc. IIpocTpaHCTBEHHOE pacmoyioKEeHUE
XpoMocoM B wuHTephasHOM szape. Iyxpomamun u cemepoxpomamun. benku
XpoMaTHHA - THUCTOHBI. Junamuxa soepHol o000104Ku 6 mumose. HoepHviil
MPAHCcnopm.

Kierounsle BkimtoueHus. CpaBHUTEIIbHAS XapaKTEPUCTHKA KJICTOK 3YKApHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemoHcTpanuu

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

Tabmuiet u cxembl: «CTpoeHHE DYKapHOTHUUECKOW KieTkny, «CTpoeHue
JKUBOTHOM  KJETKW», «CTpoeHue  pacTUTENbHOW  KIEeTKW», «CTpoeHue
MUTOXOHAPUIY, «Aapo», «CTpoeHNE MPOKAPUOTHIESCKON KICTKI.

OOopynoBanme: CBETOBOM MHUKPOCKON, MHUKPOIpPENapaThl PaCTUTEIbHBIX,
YKUBOTHBIX KJIETOK, MUKPOTIPENapaThl OaKTepUATbHBIX KIETOK.



Jlaboparopnasi paGora «l3yueHue CTpOEHMS KJIETOK  Ppa3IUYHBIX
OpraHU3MOB).

IIpakTuyeckas padora «/3yueHue CBOMCTB KJIETOUHON MEMOPAHBD».

JlaGopaTropHass pabGora «lccnenoBanue IUIasMoiIM3a M JIEIUIA3MOJIM3A B
PACTUTENbHBIX KIIETKaX».

IIpakTuyeckas padora «/3yueHue ABMKEHUS IIUTOILIA3MbI B PACTUTEIBHBIX
KJIETKaxX».

Tema 6. O0MeH BelIeCTB M NPeBpallleHUue JHEPIUH B KJIIETKe

ACCUMWIISLINS ¥ TUCCUMIIALIUA - IBE CTOPOHBI MeTabonu3ma. Tumbsl oOmMeHa
BEILIECTB: aBTOTPOQHBIA U TeTepoTpodHBIA. YdacThe KHCIOpoJa B OOMEHHBIX
npoueccax. OJHepreTuyeckoe ooOecreyeHue KieTku: npeBpamieHue ATO B
oOMeHHBIX mporeccax. {OepMEeHTAaTUBHBIA XapakTep peakuid KIETOYHOIrO
Metabonuzma. DepMEHTH, HUX CTPOCHHUE, CBOMCTBA W MEXaHU3M JEHCTBUS.
Kodepmentsl. Otnuuus pepMEHTOB OT HEOPTraHUYECKUX KaTaIu3aTopoB. benku-
aKTUBATOPhl M OETKU-UHTUOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakiuii OT pa3IMYHbIX (PAKTOPOB.

[lepBuuHbBIi CHHTE3 OpPraHMYECKHMX BEIIECTB B KieTke. DOTOCUHTES.
AHOKCcuceHHbIl U OKcuceHHblll omocunme3 y obaxmepui. Ceemocobuparowue
nUSMeHmbl U NUCMEHMbl PeaKyuoHHo20 yeHmpa. Poilb XJIOpOIUIaCTOB B MpoLEcce
dotocunteza. CBeroBas u TeMHoBast (pasvl. Domoovixanue, Cs, Cy. u CAM-munsi
gdomocunmesa. [IponykTuBHOCTH oTOCHHTE3a. BiusiHue pa3nuyHbix GakTopoB Ha
CKOpOCTh (poTocuHTE3a. 3HaUeHUE (POTOCUHTE3A.

XEeMOCHHTE3. Pa3nooGpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTPUPUIUPYIOIIHUE OaKTEepUH, KeIe300aKTepuH, CepoOaKTepuu, BOJOPOIHBIC
OakTepuu. 3HAaYCHUE XEMOCHHTE3A.

AHaspoOHble opraHu3Mbl. Bunbl Opoxenus. [IpomykTbl OpokeHUS U UX
UCIIOJIb30BAaHUE YETOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUH U BO30OYAUTEIN OOJIE3HEH.

AspoOHBIe OpTaHU3MBI. Oransl HYHEPTrEeTUYECKOTO oOMeHa.
[ToaroroBHUTENBHBIN 3TaMN. [ TUKOIN3 - OECKUCIOPOTHOE PACIICIUICHUE TIIFOKO3HI.

buonornyeckoe okucieHue, UM KJIETOYHOE AblxaHue. Poib MUTOXOHIpHUIl B
npoliieccax Ouosnorudyeckoro okucienus. Luknnueckue peakunu. OKUCIUTETBLHOE
dbochopunupoBanue. Inepeus membpanrnoco epaouenma npomonos. Cunmes ATD:
paboma npomonnoi ATD-cunmaszwi. [lpeumymiecTBa a’poOHOT0 MyTH OOMEHa
BEIIECTB Tepe aHadpoOHBIM. D(PPEKTUBHOCTD SHEPTETUUECKOTO OOMEHA.

JdemoHncTpanuu

[Toptpetsr: k. Ilpuctim, K. A. Tumupszes, C. H. Bunorpanckuii, B. A.
Onrenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuibr u cxembl: «POTOCHHTE3», « IHEPTETUUECKHUN 00MeH», «bruocuHaTe3
oenka», «CtpoeHue pepMeHTa», « XeMOCHHTERY.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYIOBaHUE ISl MPUTOTOBICHUS
MOCTOSTHHBIX U BPEMEHHBIX MUKPOIIPENAapaTOB.

JlabopaTtopHass  padora  «lI3ydyeHue  KATaIUTUYECKOW  AKTUBHOCTHU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopaTtopnass padora «l3ydyenue (¢epMEHTAaTUBHOTO paCHICTUICHUS
MEPOKCH/IA BOJIOPO/Ia B PACTUTENBHBIX U dKUBOTHBIX KIIETKAX».

Jlaboparopuasi pa6ora «CpaBHEHHE TMpOIECCOB  (POTOCHUHTE3a U
XEMOCHHTE3a».

JlaGopaTopHas padora «CpaBHEeHHE MPOIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBenHasi uHGOpMAaIUs U Peajin3anus eé B KiIeTKe

Peakunn matpuuHOoro cuHres3a. [IpyHUIMII KOMIUIEMEHTAPHOCTU B PEAKIUAX
MaTpUYHOTO CHUHTEe3a. Peanuzanus HacneACcTBEHHON nHpopManuu. ['eHeTudeckuit
KOI, ero cBoWcTBa. TpaHckpunuusa - marpuusbldi cuHTe3 PHK. IlpuHnumer
TPAHCKPUMIUU: KOMILJIEMEHTAPHOCTh, AHTUNAPALICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuynvix PHK 6 sykapuomuueckoti kiemke. Hexooupyrowue PHK.

Tpancnsanus u e€ stansl. Yuactue TpancnopTHbix PHK B 6uocunTese Genka.
VYcnoBus Ouocunte3a Oenka. KomupoBanume amuHOkucioT. Pons pubocom B
onocuHTe3e Oenka.

Cogpemennvie npeocmasnenus o cmpoeHuu 2enos. OpraHuzalus reHoMa y
MPOKApUOT U 3YKapuoT. Perynsiuus akTUBHOCTH T€HOB Yy IpPOKapuoT. ['umoresa
onepona (. XKako6, XK. Mano). MoaexynsipHvie Mexanuzmvl IKCNPECCul 2eHO8 )
aykapuom. Ponv xpomamuna e pecynsyuu pabomoel cenos. Perynsuus 0OMEHHBIX
IIPOIIECCOB B KieTke. KiieTounblil romeocTas.

Bupycsi - HekiieTounble (OpPMBI KU3HU U O0NHMraTtHbie nmapasuthl. CTpoeHue
MPOCTHIX M CJIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. JKusHeHHblU YUK
JHK-cooeporcawux  eupycos, PHK-cooepocawux eupycos, obaxmepuogpacos.
Obpamnas mpanckpunyus, pegepmasd, UHmezpasa.

BupycHbie 3a00neBaHus yenoBeka, KUBOTHbIX, pacteHuil. CIIN, COVID-
19, conmanbHbIe 1 MEAUIIMHCKUE TTPOOIIEMBI.

buoungopmamura: unmeepayus u aumanuz dorvuux maccusos («bigdatay)
CMPYKMYPHBIX Ouoocuueckux oanuvix. Hanomexnonocuu 6 ouonocuu u meouyune.
Ilpoepammupyemvie pynkyuu 6eakos. Cnocodwl 00cmasKu 1eKkapcms.

JdemMoHcTpanuu

[Toptpetsr: H. K. Kosnbnos, /1. 1. UBaHoBCKHIA.

Tabmuubl 1 cxembl: «buocunte3 6enka», «['eHeTndyeckur Koy, «Bupyco»,
«bakrepuodarm».

IIpakTuyeckasi padora «Co3ganue MOAEIN BUPYCA».

Tema 8. ) Ku3HeHHBbIH TUKJI KJIETKH

Knetounsli 1ukin, ero mepuoasl u perymsauus. Wurtepdaza u  MHTO3.
Oco0eHHOCTH TpoOIecCOB, MpoTekaroumx B uHTepdaze. [loaroroBka KIETKH K



nenenuro.  [IpecunreTudyeckuii  (MOCTMUTOTUYECKHH),  CHUHTETHYECKUH U
MOCTCUHTETHYECKUH (MPEMUTOTUUYECKUN) TIEPHOIbI UHTEP(DA3BI.

Martpuunbii cunte3 [JIHK - permmumkanumsa. I[lpuanmnsr permkanun JTHK:
KOMIUIEMEHTAPHOCTh,  IMOJYKOHCEPBATHBHBIA  CHHTE3, AaHTUIIAPAJUIEIBHOCTD.
Mexanusm permukanuu JIHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TeoMepaza. XPOMOCOMHBIM HAO0Op KIETKH - KapuoTUIl. JIUIJIOMJHBIA U
rariouaHblid  Habopbl  XpomocoM. ['oMosioruunbie  XpomMocoMbl. [losoBbie
XPOMOCOMBL.

Jenenue kneTku - Muto3. CTaguu MUTO3a U MPOUCXOAUINE B HUX MPOLIECCHI.
Tunbl Muto3a. Kapnoknnes u IUTOKUHE3. bruonornyeckoe 3HayeHUE MUTO3A.

Perynsuuss MUTOTMYECKOTO LMKIA KJIETKU. [Iporpammupyemasi KieTo4yHas
ru0enb - anomnTo3.

Kinerounoe sapo, XpoMmocombl, (yHKIHOHAJIbHAsh TeHOMUKA. Mexanusmol
npoaughepayuu, ouggepenyuposku, cmapenus u eudbeau kKiemox. «l{ugposas
K1emKay - ouourHgopmamuyeckue mooenu QyHKYUOHUPOBAHUS KIEMKU.

JlemoHcTpanuu

Tabnuupsl U cxeMbl: «KU3HEHHBIA LUK KIETKW», «Muros», «CtpoeHue
xpomocomy, «Pemmkamusa JJHK».

OOopynoBaHue: CBETOBOM MUKPOCKOI, MUKpoIpenaparsl: «MHUTO3 B KJIeTKax
KOPEILIKA JIyKa».

JlaGopaTopHas padora «3yueHnune XPOMOCOM Ha FOTOBBIX
MHKPOIIPENApATAX ).

JlabGopaTopHnasi padora «HabnroneHrne MuTo3a B KJIeTKaX KOHUYMKA KOpelIka
JyKa (Ha TOTOBBIX MUKPOIIPENAPATax ).

Tema 9. CTpoenue u GyHKIMH OPraHU3MOB

buosornueckoe pa3zHooOpasue OpPraHU3MOB. OnHOKIIETOUHBIE,
KOJIOHHAJIbHBIEC, MHOTOKJIETOYHBIE OPTaHU3MBI.

OcoOEHHOCTH CTPOCHHUS U KU3HEAESITEIIbHOCTH OJHOKIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKIETOYHBIE TPUOBI, OJHOKJIETOYHBIE BOJOPOCIH, APYTHE
poTucThl. KoNlOHMaIbHbIE OPraHU3MBI.

B3auMocBsA3p 4YacTe€ll MHOIOKJIETOYHOI'O OpraHu3Ma. TKaHu, OpraHbl WU
cucteMbl opraHoB. OpraHnsM Kak eauHoe 1enoe. ['omeocras.

Tkanu pacteHuil. TUIBI paCTUTEIIBHBIX TKAHEH: oOpa3oBaresnbHasi,
MOKPOBHAs, MPOBOJIAIIAS, OCHOBHAs, MexaHW4deckas. OCOOEHHOCTH CTPOCHHSI,
GyHKIMNA U PacTiONIOKEHHS TKaHEH B OpraHax pacTeHUH.

TkaHM >KMBOTHBIX M 4EJIOBEKA. THUIBI KUBOTHBIX TKAHEW: 3MUTEIHAIbHAs,
COCIMHUTEIbHAS, MbIlIeUHas, HepBHas. (OCOOEHHOCTH CTpOoeHUs, (QYHKIUNA Hu
PAaCIIOJIOKEHUS TKAHEW B OPraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratuBHble M Te€HEpaTUBHBIE OpraHbl pacTteHuil. OpraHbl U
CHUCTEMBI OPTraHOB KUBOTHBIX U 4YesoBeKa. OYHKIIMK OPraHOB U CUCTEM OpPraHOB.



Onopa tema opranusmMoB. Kapkac pacreHuil. CkeneTsl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX )KMBOTHBIX. HapykHblIli 1 BHYTpeHHUH cKeneT. CTpPOCHUE U TUIIBI
COEIMHEHUS KOCTEM.

JIBrokeHue  opraHu3MOB.  JIBMOKEHHE  OJHOKJIETOYHBIX  OPTaHU3MOB:
amMeOOHTHOE, KI'YTUKOBOE, PECHHYHOE. J[BMKEHHUE MHOTOKJIETOYHBIX PACTEHHIA:
TPONU3MBl MU HACTUM. JIBMKECHUE MHOIOKJIETOYHBIX >KUBOTHBIX M 4YEJIOBEKa:
MblleyHas cucrema. Peduiekc. CkeneTHble MBI U UX padoTa.

[Intanne opramusmoB. llorymomeHue BOABL,  YIVIEKHCIOIO Ta3a W
MHHEPAJIBHBIX BELIECTB pacTeHHWsMU. lIuTanne XMBOTHBIX. BHyTpumnosioctHoe u
BHYTPHMKJIETOYHOE IHUIIeBapeHue. [IuTaHne NO03BOHOYHBIX JKMBOTHBIX. OTHEIbI
NUIIEBAPUTENLHOIO TpakTa. llumesapurensHble kenesbl. [lumeBapurenbHas
CHUCTEMA YEJIOBEKaA.

Jpixanue opranu3moB. Jlpixanue pacrenuil. Jlpixanue »uBoTHBIX. [uddy3us
ra3oB 4epe3 NOBEPXHOCTh KIETKU. KoxHoe apixanue. J[pIxaTreapHas MOBEPXHOCTD.
XKabepHoe u neroyHoe ApixaHue. JlpIxaHHe MO3BOHOYHBIX )KHUBOTHBIX U YEJIOBEKA.
OBOJIIOLIMOHHOE  YCJIOKHEHHE CTPOEHHS JIETKUX IT03BOHOYHBIX JKMBOTHBIX.
JlpIxarenbpHas cucTeMa dYenoBeKa. MexXaHu3M BEHTWISALHMM JIETKMX y NOTHL U
MJIEKONUTAOKUX. Perymnsus apixanus. JpixaTenbHble 00bEMBI.

TpaHCIIOPT BEMIECTB y OPraHU3MOB. TpPaHCIIOPTHBIE CHCTEMBI PACTECHH.
TpaHcropT BelIECTB Yy JKMBOTHBIX. KpoBeHOCHas cucreMa W €€ OpraHsbl.
KpoBeHocHass cucreMa II03BOHOYHBIX JKMBOTHBIX UM 4yenoseka. Ceparue,
KPOBEHOCHBIE cOCylbl U KpoBb. Kpyru KpoBooOpaiieHus. IBOJIIOLHOHHbIE
YCIIOKHEHUSI CTPOEHUS KPOBEHOCHOM CHCTEMBbI MO3BOHOYHBIX JKUBOTHBIX. PaboTa
CepALa U €€ PeryJIsLus.

Beinenenne y opraHusmoB. Belnenenue y pacteHuil. Beimenenue y
#UBOTHBIX. CokparurensHple Bakyosd. Oprassl BbiieneHus. @OuipTpanus,
ceKkpenusi 1 00paTHOE BCACHIBAHME KAK MEXaHWU3Mbl pabOThl OPraHOB BBIACIICHHUS.
CBs13b MOJIOCTH Te€Jla C KPOBEHOCHOW M BBIAEIUTEIBHOM CUCTeMaMu. Beinenenue y
MO3BOHOYHBIX JKMBOTHBIX U ueioBeka. [louku. CtpoeHune u (HyHKIMOHUPOBAHHE
HeppoHa. OOpa3zoBaHHe MOYH Y UEIOBEKa.

3amuTa y OpraHu3MOB. 3allluTa y OJHOKJIETOYHBIX OpraHu3sMoB. Cropsl
OaKTepuil ¥ LUCTHI IPOCTEUIINX. 3alIUTa Y MHOTOKJIETOUHbBIX pacTeHui. KyTukyna.
CpencTBa nacCUBHOM U XUMUYECKOU 3allIUThl. OUTOHIIUABI.

3amyra y MHOTOKJETOYHBIX JXKUBOTHBIX. IIOKpOBBI M WX NPOU3BOJHBIE.
3amuTa opraHuzMa oT Oosie3Hed. MIMMmyHHas cuctema uesioBeka. KieTouHbllh u
TYMOPJIbHBIA MMMYHHUTET. BpoXAEHHBIM U NpUOOpPETEHHBIM crenuduyecKuii
uMMyHuTeT. Teopusi KioHanbHO-cenekTuBHOro ummynurera (I Dpnux, ©. M.
bepuet, C. Tonerasa). BocnanutenbHble OTBETHI OpPraHu3MOB. Posib BpOXKIEHHOTO
UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI.

PazgpaxxumocTts W perymanus y  Opramm3MoB. Pasznpaxumocts y



OJTHOKJICTOYHBIX OPraHu3MOB. Takcuchl. Pa3apakxuMocThs U peryJisinys y pacTeHHM.
PocToBbI€ BelecTBa U X 3HaYECHUE.

HepBHast cuctema u pediexTopHas peryisiuus y >KUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOJIIOLMOHHOE YCIOKHEHUE CTPOCHHSI HEPBHOUM CUCTEMBI Y
KUBOTHBIX. OTHENBl TOJOBHOTO MO3Ta TO3BOHOYHBIX JKUBOTHBIX. Pedrexc wu
pednexTopHas nyra. be3ycnoBHbIE U YCIIOBHBIE PE(IEKCHI.

['yMopasibHast peryysius U 3HIOKPUHHAS CUCTEMa YKUBOTHBIX M 4YEJIOBEKA.
JKenespl JHAOKPUHHOM CUCTEMBI MW HMX TOPMOHBL. JIeCTBME TOPMOHOB.
B3anmocBsi3p HEpBHOW U SHIAOKPUHHOW cucTteM. [umoramamo-runodusapHas
CUCTEMA.

JlemoHcTpanuu

[Toptper: U. 11. I1aBnos.

Tabmuubl u  cxeMbl: «OIHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHbIE
Bojopocimm», «bakrepun», «lIpocrermme», «OpraHbl LIBETKOBBIX pPacTEHUN,
«CucTteMpl  OpraHoB II0O3BOHOYHBIX JKUBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKkoMmbIx», «Tkanu pacteHuit», «KopHeBbie cucrembl», «CTpoeHue credis»,
«CTpoeHne JHMCTOBOM IUIACTUHKW», «TKaHU JKUBOTHBIX», «CKEJIET YEIOBEKA»,
«IImmeBapurensHas  cucremMa», «KpoBeHocHas  cucrema», «/lpIxareinpHas

CHCTEMAY, «HepBnas CHCTEMAY, «Koxay, «MpImeunast CHCTEMAY,
«BplgenurenbHas cUCTEMa», «IJHJOKpUHHAS cucteMa», «CTPOCHHME MBIIIIbD,
«AMMyHHUTETY, «Ku111€ YyHOTIOJIOCTHEIEY, «Cxema IMUTaHUS pacTeHUIN»,

«KpOBEHOCHbIE CUCTEMBI TO3BOHOYHBIX JKMUBOTHBIX», «CTpoe€HHE THUIpPHI»,
«CtpoeHue muaHapun», «BHyTpeHHee cTpoeHue n0oXkAeBOro 4epns», «HepBHas
cucrema  pbid», «HepBHas cucrema sArymkm», «HepBHas — cucrtema
npecmplkaromuxcs»,  «HepBras  cucrema  nmuny, «HepBHas — cucrtema
MIIeKONIUTaoIuX», «HepBHas cucrema yenoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOM MHMKPOCKOI, MHKpPOIpenapaTsbl OJHOKIETOYHBIX
OpraHU3MOB, MHKpOIIpenapaTbl TKaHEH, PAKOBUHBI MOJUIIOCKOB, KOJIIEKLIUU
HACEKOMBIX, MITIOKOXKHX, UBbIE 3K3EMIULSIpbl KOMHATHBIX pacTeHUil, repOapuu
pacTEeHUN pa3HbIX OTACJIOB, BIIAXKHBIE MPENapaTbl JKUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKUBOTHBIX, CKEJET YeJIOBEeKa,
o0opyAoBaHUE sl JEMOHCTPALIMKM TOYUBEHHOTO ¥ BO3AYIIHOTO MUTAHUS PACTEHUI,
pacuieruieHus Kpaxmania u OeKoB 1oj AeiicTBueM (epMeHTOB, 000pYI0BaHUE IS
JEMOHCTPALIMHA ONBITOB MO M3MEPEHUIO KMU3HEHHOM €MKOCTH JETKUX, MEXaHU3Ma
JBIXaTEJIbHBIX JBUKEHUMN, MOJIEN TOJIOBHOTO MO3Ta Pa3IUYHbIX )KUBOTHBIX.

JlabopaTopHas padora «/3ydyeHre TKaHEH paCTCHUIN».

JlabopaTopHas padora «/3ydyeHne TKaHEN KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre opraHoB IBETKOBOT'O PACTCHHUS.

Tema 10. PazmHo:KeHHe ¥ pa3BUTHE OPraHU3MOB

@®opmbl pa3MHOXKEHUSI OPraHU3MOB: Oecrojioe (BKItOYasi BEreTaTUBHOE) U



noJsioBoe. Bujpl 6ecnosioro pa3MHOKEHUS: MTOYKOBAHUE, CLIOPYJISLNA,
dbparmMeHTaiys, KIOHUPOBAHUE.

[TonoBoe pasmuoxxkeHue. IlonmoBble KieTKH, WM rametbl. Meito3. Craguu
Mmeno3a. [loBenenne xpomocom B mernose. Kpoccunrosep. buosornyecknii cMbIci
M€i03a W TOJIOBOTO Ipouecca. Meno3 W ero MeCcTO B KMU3HEHHOM LHKIIE
OpTaHU3MOB.

[IpenzaponpiieBoe pa3Buthe. ['ameTorenes y uUBOTHbBIX. 110JI0BBIE KEIE3BI.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KieTOK. Criepmarorenes u oorene3. CTpoeHue
MOJIOBBIX KJIETOK.

OmonoTBOpeHHEe W AMOPHUOHAIBLHOE pa3BUTHE KUBOTHBIX. (CrocoObl
OILTIOIOTBOPEHMS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.

NunuButyaibHOE pa3BUTHE OPraHU3MOB (OHTOT€HE3). DMOPUOJIOTHS - HayKa
O Pa3BUTHHU OPTraHU3MOB. Mopgpocenes - 00Ha U3 21a8HbIX NPoLIEM IMOPUOTIOSUL.
Konyenyuss  mopghocenos u moodenu mopgoceneza. Craguu >MOpUOreHe3a
KUBOTHBIX (Ha  mpumepe  Jarymku). JpoOnenue. Tumbl  apoOseHus.
Jlemepmunuposanrnoe u HedepmunuposanHoe Opobnenue. bracmyna, munwi
onacmyn. OCOOCHHOCTH JPOOJECHUS MJICKOMUTAIOMIUX. 3apOABIIICBBIC JUCTKHU
(racTpynsinus). 3aKiiaJKa OpraHOB U TKaHEW M3 3apOJbIIIEBbIX JUCTKOB. B3anmHoe
BIUSIHAE YacTe pa3BHBAIOLIErOCs 3apoibllia (3MOpHOHANbHAS WHIYKIUA).
3akiagka IUIaHa CTPOEHUS KUBOTHOIO KaK PE3ylbTaT HUEPapXUUECKUX
B3aMMOJICUCTBUII TE€HOB. BiusHue Ha HSMOPHOHATBLHOE pa3BUTHE PA3ITHUYHBIX
(haKTOPOB OKPYXkKAIOIIECH CPE/Ibl.

Poct u pasButue xuBOTHBIX. llocTamOpuonanbnbiii nepuoa. Ilpsimoe u
HenpsiMoe pa3Butue. PaszButue ¢ meramMopo3oM y OECHO3BOHOYHBIX U
MO3BOHOYHBIX >KMBOTHBIX. DBHOJIOrMYecKoe 3HaY€HUE MPSIMOTrO U HENPSMOTO
pa3BUTHSA, UX PACHPOCTPAHEHUE B Mpupone. TuIbl pocTa >KUBOTHBIX. PaKTOpbI
PEryJsiuU pOCTa )KUBOTHBIX U YesioBeka. CTauK MOCTIMOPUOHATBHOTO Pa3BUTHS
y ’KMBOTHBIX U yenoBeka. [lepuoasl oHTorenesa yenoseka. CTapeHue U CMEPTh Kak
OMOJIOTMYECKUE MPOIISCCHI.

PasMHoXeHne u pasButue pacteHuil. ['ametodur m cmopodur. Meiio3 B
YKU3HEHHOM LIUKJIe pacTeHuid. OOpazoBaHue CIop B Ipoiiecce Meio3a. ['ameTorenes
y pacreHuid. OnioJ0TBOPEHNE U PAa3BUTUE PACTUTENIbHBIX OpPraHu3MOB. J[BoiiHOE
OIUIOIOTBOPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3oBaHuE U pa3BUTHE CEMEHHU.

MexaHu3MBbl pEeTyIsIUA OHTOI€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMmoHcTpanuu

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

Tabnuiel u cxembl: «BereraTuBHOoe pa3MHOXEHHEY», «Tumbl Oecmoyioro
pa3MHOXeHUsD», «Pa3MHOXKEHHE XJIaMUJIOMOHAIb, «Pa3MHOXKEHUE HBIJICHBD,
«Pa3zmHoxeHue ruapsy, «Mehosy, «Xpomocombly, «l'amerorenes», «CTpoeHue
AUIEKJIETKH U crepMaTo3ouaa», «OCHOBHbIE CTaAuu OHTOreHe3a», «lIpsamoe u



HEmpsAMOe pa3BuTue», «Pa3zButme wmalickoro xyka», «Pa3Burue capaHum»,
«Pa3Butne nArymkm», «JIBOMHOE OIUJIONOTBOPEHHUE Yy IIBETKOBBIX PACTECHUNY,
«CTpoeHue ceMsiH OJIHOJIOJIbHBIX U JIBYJOJIbHBIX pacTeHUil», «KU3HEHHBINH LUK
MOPCKOH KaITyCTbI», «KM3HEHHBIN LUK MXa», « KU3HEHHBIA UK TAIIOPOTHUKAY,
«KV3HEHHBIN UK COCHBDY.

O6opynoBaHue: CBETOBOW MHUKPOCKOI, MHUKPOMpPENapaThl SUIEKICTOK MU
CIIEpPMAaTO30UJI0B, MOAENb «LIUKIT pa3BUTHUS JATYILIKI.

JlabGopaTopnasi padora «/3yyeHue CTpOEHHs MOJOBBIX KJIETOK HA TOTOBBIX
MHKpOITpEnapaTax».

IIpakTnueckas padora «BbplsiBIEHHE NPU3HAKOB CXOACTBA 3apPOIBILICH
IT03BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpo€HHME OpPraHOB pa3MHOXKEHHUS BBICIINX
pacTeHu».

Tema 11. I'eHeTMka - HayKa 0 HACJEACTBEHHOCTH M HM3MEHYHMBOCTH
OpPraHu3MoOB

Hcropust cTaHOBIIEHUS U PA3BUTHS T€HETUKHU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Ponb OT€eU4EeCTBEHHBIX YYEHBIX B Pa3BUTHUH T'€HETHKHU.
Pa6otsr H. K. Konsiiosa, H. Y. Basunosa, A. H. benosepckoro, I'. 1. Kapneuenko,
1O. A. ®unmunuenko, H. B. Tumodeera-Pecosckoro.

OCHOBHbBIE T€HETHUECKUE MOHATUS U CUMBOJIBL. [ 'OMOJIOTMYHBIE XPOMOCOMBI,
aJIeJIbHbIE TEHbI, AJIbTEPHATUBHBbIC NPU3HAKW, AOMHUHAHTHBIA M PELUECCUBHBIN
MPU3HAK, TOMO3UT0Ta, FT€TePO3UTr0Ta, YUCTAsl TUHUS, THOPUABI, TEHOTHUII, (DEHOTHII.
OCHOBHBIC METO/Ibl TCHETUKU: rUOPUI0JIOTUYECKU M, ITUTOJTOTUYECKUH,
MOJIEKYJISIPHO-T€HETUUECKU M.

JlemoHcTpanuu

[Toptpeter: I'. Mengens, I'. ne ®pus, T. Mopran, H. K. Konsnos, H. H.
Basunos, A. H. benosepckuii, I'. JI. Kapneuenko, 0. A. ®umunuenko, H. B.
Tumodees-PecoBckuii.

Tabnuibl 1 cxeMbl: «MeToIbl TeHEeTUKIY, «CXeMBbI CKPEIIUBAHUS.

JlaGopaTtopHasi pabora «/[po3odmima Kak OOBEKT T'€HETHYCCKHX
HUCCJICIOBAHUI.

Tema 12. 3aK0OHOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. IlepBbiii 3akoH Mengens - 3akoH
enMHO00pa3usi THOPUAOB MepBoro nokoneHus. [Ipasmio nomunupoBanus. Bropoi
3aKOH MeHzenss - 3aKOH pacCIICIUIEHUs IPU3HAKOB. llATOsOrMYeckue OCHOBBI
MOHOTHOPHUJIHOTO CKpEIIMBaHus. [ UmoTe3a YMCTOTHI raMeT.

Ananusupyroiiee ckpemurBanue. [IpoMexyTOUHBIN XapakTep HaclieIOBaHUs.
Pacuierienre npu3HakoB Py HEMOJIHOM JOMUHUPOBAHUH.

Jurubpuanoe ckpemyrBanue. TpeTuil 3akoH MeHiens - 3aKOH He3aBUCHUMOTO
HaclieJOBaHUs MpU3HaKoB. [{uTonoruuecknue OCHOBBI TUTHOPUHOTO CKPEIIMBAHUS.



CueruieHHOEe HaclieqoBaHue Tpu3HakoB. Padotel T. Moprana. CrerieHHOe
HACJICZIOBAHUE TE€HOB, HAPYIICHUE CLEIUICHUS MEXKAY TIeHaMH. XPOMOCOMHas
TE€OpHUsI HACIEICTBEHHOCTH.

['enernka mosa. XpoOMOCOMHBI MEXaHU3M OIpPEAEIICHHs NoJia. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOramMeTHbId M TeTeporaMeTHhI MoJ. ['eHeTmyeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HaciienoBaHne Npu3HaKoB, CLIETVICHHBIX C TTOJIOM.

['eHoTun Kak 1enoctHas cucreMa. [lmeloTponus - MHOKECTBEHHOE JEHCTBUE
resa. MHOXECTBEHHBIM ajuieau3M. B3aumojelcTBUE HeEaJICIbHBIX TI'€HOB.
Kommementapuocts. Onuctas. [lomumepus.

['eHeTHYECKUIT KOHTPOJb Pa3BUTHSA PACTECHMM, >KUBOTHBIX W YEJIOBEKa, a
Takke (U3UOJIOTHYSCKUX IIPOIIECCOB, TOBEACHUS W KOTHUTHUBHBIX (DYHKITUH.
I'eHeTHUeCKMEe MEeXaHU3MBI CHUMOMOTeHE3a, MEXaHU3MBbI B3aUMOICHCTBHS «XO3SHH -

napasuTm» M «XO034UH - MI/IKpO6I/IOM)>. I'eneTnueckue acmeKThl KOHTPOJISI H
N3MCHCHUA HaCHeHCTBeHHOﬁ I/IHCI)OpMaI_[I/II/I B ITIOKOJICHUAX KJICTOK U OPTaHU3MOB.
JlemoHcTpanuu

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

Tabmuubl n cxembl: «llepBblil U BTOpoii 3akoHbl MeHaens», « Tpetuil 3akoH
Mengaens», «AHAIM3HpPYONIEEe CKpeIIMBaHUE», «HemoiHoe IOMUHHpPOBAHUEY,
«CuernsieHHOe HacleAoBaHUE NPHU3HAKOB Yy JApo3oduiby, «l'eHeTuka momjay,
«Kapuotunn  uenoBeka», «Kapuotun gpozoduib», «Kapuotum nTHLBY,
«MHOXX€eCTBEHHBIN ajljIenu3M», « B3auMoaencTBue reHoBy.

OOopynoBaHue: MOJENb Js1 JEMOHCTPALMU 3aKOHOB €IMHO00pa3us
ruOpUJOB TEpPBOIO TOKOJIEHHS W PACIICIUICHUS NPHU3HAKOB, MOJAEIb JJId
JEMOHCTpAallUM 3aKOHA HE3aBHUCUMOIO HACIEAOBAaHMs IPU3HAKOB, MOJEIb IS
JEMOHCTpPALlMM CLEIJIEHHOIO HacCJIEAOBaHUs IPU3HAKOB, CBETOBOM MMKPOCKOIL,
MUKpornpenapar: «JIpozodumnay.

IIpakTuyeckas padora «M3yueHue pe3yabTaTOB  MOHOTHOPUIHOIO
CKpEIIMBaHUS Yy APO30(PUITBI».

IMpakTuyeckass  padora  «/3ydueHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIMBaHUA Y TPO30(DHUITBD».

Tema 13. 3aK0OHOMEpPHOCTH H3MEHYUBOCTH

B3aumopeiictBue reHoTtuna u cpeapl npu  GopMupoBaHUM (HEHOTHUIA.
N3meHunBOCTh NpU3HAKOB. KadueCTBEHHbIE M KOJIMYECTBEHHBIE NPU3HAKWA. BHIbI
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACJIEACTBEHHAS.

Monmudukannonnas uW3MEeHYMBOCTh. Ponb  cpeast B (popmupoBaHumM
MOAM(PUKALMOHHON W3MeHunBocTU. Hopma peakuuu npusHaka. BapuanuroHHbIH
psan u BapuanmonHas kpuas (B. Moranncen). CoiicTBa MOAM(DUKALMOHHON
U3MEHYUBOCTH.

['enHoTHNIMYEeCKass U3MEHYMBOCTh. CBOMCTBA T€HOTUITMYECKON M3MEHUYHUBOCTH.
Bupl reHOTUIMYECKON U3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.



KomOuHaTuBHasT HW3MEHUYMBOCTh. Meiio3 W TMOJOBOM Mpolecc - OCHOBa
KOMOMHATHUBHON M3MEHYUBOCTH. P0OJIb KOMOMHATUBHON M3MEHYMBOCTH B CO3JaHUH
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax OJHOTO BU/IA.

MyTanmoHHass W3MEHUYMBOCTb. BHIbl MyTanuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIOHTAaHHBIE W  HWHAYUUPOBAaHHbICE MyTalluu. SnepHble U
nUTOIUIa3MaTuyeckue Myrtanuu. CoMaTHYeCKUE W TOJIOBble MyTauuu. lIpuynHbI
BO3HUKHOBEHUsSI MyTanui. MyTareHbel W HMX BJIMSHHE Ha OpPraHU3MBbI.
3aKOHOMEpPHOCTH MYTAIIMOHHOTO MpoIEecca. 3aKOH TOMOJIOTMYECKUX PSAI0B B
HaciencTBeHHOW u3meHunBocTH (H.M. BaBunoB). BHesnepHas M3MEHYMBOCTH U
HaCJICJICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, POAb dNUCCHEMUYECKUX Gaxmopos 8
HACIe008AHUU U UBMEHYUBOCMU (PEHOMUNUUECKUX NPUZHAKOB ) OP2AHUIMOS.

JleMoHCTpanumn

[Toptpertsr: I'. ne @pus, B. Moranucen, H. 1. BaBuios.

TabnuIbl U CXEMBI: «Buapl usmMeHunBOCTHY, «MoaudukanmoHHas
V3MEHUYUBOCTbHY, «KombuHaTuBHas U3MEHUYUBOCTHY, «Merno3sy,

«OmonoTBopeHuey, «I eHeTndeckue 3a0o0ieBaHus YeIoBeKay, « Buabl MyTaiuii.

OOopynoBaHue: KHBble W repOapHbIE IK3EMIUISIPbl KOMHATHBIX PACTEHHI,
pucyHku (poTtorpadum) )KMBOTHBIX C PAa3IMYHBIMHA BUIAMH U3MEHYUBOCTH.

JlaGopaTopHhasi padora «HccnenoBanue 3aKOHOMEPHOCTEN
Monu(pukanMoHHOW u3MeH4ynBocTU. [locTpoeHne BapuallMOHHOTO psiia |
BAPUALIMOHHOW KPUBO».

IIpakTuyeckass padora «Mytauu y 7Apo3o¢uiasl  (Ha  TOTOBBIX
MUKpOIpenapaTax)».

Tema 14. I'eneTnka yesi0BeKa

Kaprnotun uenoBexka. MexayHapoaHas Iporpamma HCCIEIOBaHUS TIe€HOMa

yenoBeka. MeToabl U3y4eHHs TEHETUKH YeJIOBEKA: reHeaJOTHYeCKui,
OJIM3HEIOBEIN, LIMTOr€HETUYECKU, MOMYJISALIMOHHO-CTATUCTUYECKUM,
MOJICKYJIIPHO-TEHETUYECCKU . CoBpeMeHHOE OIpEICIICHUE FeHOTHUIIA;

MMOJIJHOTEHOMHOE CE€KBEHHPOBAHWE, NCHOTUIIMPOBAHUE, B TOM YHCJE C MOMOIIBIO
[1IIP-ananu3a. HacineacTBeHHbIe 3a00sieBaHUs YesioBeKa. [” eHHbIE M XpOMOCOMHBIE
OoJie3HH 4eJioBeKa. boJjie3HM C HACJIEeICTBEHHOMW MPEApaCOOKEHHOCTHIO.
3HaUYCHUE MEIUIIMHCKON T€HETHKU B MPEAOTBPAILCHUU U JICYEHUH T€HETUYECKUX
3a0o0eBaHUN YeoBeKa. MeauKo-TeHeTUYeCKoe KOHCYNIbTupoBaHue. CTBOJIOBBIE
KJIeTKU. [loHATHE «TeHEeTHYEeCKOTo rpy3a». JTHUYECKUE ACIEKThl MCCIEIOBAaHUN B
00J1acTH peaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

['eHeTnyeckue (QakToOphl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YEJIOBEKa K
bU3MYEeCKOMY M XMMHYECKOMY 3arps3HEHUI0 OKpYXarolen cpesnl. | eHeTndyeckas
MPEIPACIIOIOKEHHOCTD YETIOBEKA K MATOJIOTUSIM.

JleMoHCTpanun



Tabmuubl u cxembl: «Kapuotun uenoBeka», «MeTolbl W3yYEHUSI T€HETUKH
yesioBeKkay, «l eHeTnyeckue 3a00IeBaHUs YETIOBEKa.

IIpakTnyeckas padora «CocTaBieHUE U AaHAIA3 POJOCIOBHO.

Tema 15. Cenexkuusi OpraHu3MoB

JlomecTukanus | CeNEeKUUsA. 3apoKIEHUE CENEKUMH W JOMECTHKALHUU.
VYuenue H. 1. Bapuiosa o LleHTpax MpoucxoxIeHUsI 1 MHOT000pa3usi KyJIbTyPHBIX
pactenuil. Ponb cenekunu B CO3JaHUHA COPTOB PACTEHUM U OO )KUBOTHBIX. CopT,
nopoja, ITaMM. 3aKOH FTOMOJIOTUYECKHUX PSIIOB B HACIEACTBEHHOW M3MEHYHBOCTH
H. . BaBumnona, ero 3HaueHue )11 CEIEKIIMOHHON paOOTHI.

Metoasl cenekuuoHHONW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIM H
VHUBUyJIbHBIN. Orarbl KOMOMHALIMOHHOU CEJICKLIUU. HcnbiTanue
IpOU3BOAUTENEH MO NOTOMCTBY. OTOOp MO TEHOTHIY C TMOMOILIBIO OLIEHKH
(¢eHoTuna NoTOMCTBa U OTOOP MO TEHOTHUITY ¢ moMoulsko ananu3a JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJA  CEJEKIHOHHOM  padoThl.
PaguannoHHBI 1 XUMHYECKU MyTareHe3 Kak MCTOYHUK MYTallMi y KYyJbTYpPHBIX
¢opM opranuzMoB. Mcrmonb30BaHHE TE€HOMHOIO pPEAAKTUPOBAHUS U METOJOB
pexoMOuHaHTHBIX JIHK /U151 mony4yeHrs HCXOAHOTO MaTepurana s CeJIeKINH.

[Tonyuenue ITOJIUIIIOUIOB. BryrpuBnnosas ruOpUIU3aLys.
brnu3kopoAcTBEHHOE — CKpellMBaHWe, Wiau  UMHOpuauHr.  HepoactBeHHOe
CKpelllMBaHWe, WM ayTOpuauHr. l'erepo3uc W ero mnpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. OtnanéHHas rudpuauzauus. llpeomonenue Oecroaus
MEXBUJIOBBIX THOPUAOB. JJOCTHKEHUS CENIEKIIMN PACTEHUIN U )KUBOTHBIX. «3enéHas
DesonoYuUAY.

CoxpaHeHHE U U3YYEHHE I€HETUYECKHUX PECYPCOB KYJIbTYPHBIX PAaCTEHUN U
UX JUKUX ~ poaM4ed  Juis  CO3JaHMsT  HOBBIX COPTOB M THOpPUIOB
CEIIbCKOXO3SMCTBEHHBIX  KYJIbTYp. M3yuenue, coxpawenue u  ynpasieHue
2eHemuUYeCKUMU pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMBICIO8bIX HCUBOMHBIX 8
Yensax YAyYueHus Cyuecmeyiomux u co30anusi HO8blX NOpoo, NUHUL U KPOCCO8, 8
MOM 4Yucie ¢ HNPUMEHEHUeM COBPEMEHHLIX MemOo008 HAYYHLIX UCCIEeO08aHUL,
nepeoosvix uoetli U NepcneKmMuBHbIX MexXHOI02ULL.

JdemoHcTpanuu

[Toptpetsi: H. W. Basunos, . B. Muuypun, I'. [. Kapneuenko, II. II.
Jlyxpsnenko, b. JI. Acraypos, H. bopnoyr, /I. K. benses.

TabGmuipst u cxembl: «lleHTpBI MPOUCXOKIECHUS U MHOTO00pa3usi KyJbTYPHBIX
pacTeHui», «3aKOH NOMOJIOTMYECKHX PAIOB B HACIEICTBEHHON W3MEHYMBOCTH,
«Metoppl cenexkuun», «OTnanénHas rudpuauzanus», «MyrareHes».

JlabopaTopHas padora «/3yueHune cOpTOB KyJbTYpPHBIX PaCTEHHUN U MOPOJT
JOMAIIHUX KUBOTHBIX).

JlaGopaTopHas padora «/3yueHre METOIOB CENIEKIIUA PACTCHUIN.

IIpakTu4yeckas padora «lIpuBuBKa pacTeHUD».



IKekypeuss «OCHOBHBIE METOABI M JOCTHIKECHHS CENEKUUU PAaCTCHUH WU
YKUBOTHBIX (Ha CEJICKLIMOHHYIO CTaHLMIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA Y4acTOK, B TEIUIMYHOE XO3SMCTBO, B J1a0OpaTOPHUIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

Tema 16. buoTexHo10rusi U CHHTETHYECKAsA OMOJIOTHS

OOBEKTHI, HCIONb3yeMble B OHWOTEXHOJOTUH, - KIETOYHBIE U TKAHEBBIC
KYJbTYPBI, MHUKPOOPTaHU3MBI, 170:¢ XapaKTEPHUCTHKA. TpanuunoHHas
OMOTEXHONOTHS:  XJIeOOTeUeHHE, MOTyYeHNE KUCIOMOJIIOYHBIX MTPOYKTOB,
BuHOzAenne. Mukpobuonorndeckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHUECKUX
TexHoiorui. [Ipons3BoacTBo 6enka, aMUHOKUCIOT M BATAMHHOB.

Co3aHre TEXHOJIOTMI M MHCTPYMEHTOB LIEJICHAIPABICHHOTO WU3MEHEHHUS H
KOHCTPYMPOBAHHUs T€HOMOB C LI€JIBIO MTOJYYEHHUS] OPTaHU3MOB M UX KOMIIOHEHTOB,
CoJIep KallliX HE BCTPEUAOIIHNECS B IPUPOI€ OMOCUHTETUUECKUE MTYTH.

Knerounas mnxkenepus. MeTtoapl KyJbTypbl KJIETOK M TKaHEH PACTECHUN H
KUBOTHbIX. KpuoOanku. ComaTnueckass ruOpuau3anuss U COMAaTHYECKHIA
smMOpuoreHe3. lcnonp30BaHuE TaljiOUJOB B CEJIEKUMHM pacTeHuu. [llomyyenue
MOHOKIOHANbHBIX anmumen. Vcnonv3zoeanue MOHOKIOHANbHBIX U NOJUKIOHAILHBIX
anmumen 6 meouyure. VICKYCCTBEHHOE OIUIOAOTBOpPEHUE. PexoHCTpyKIus
AWIEKIIETOK M KIOHWPOBAHHME >KUBOTHBIX. METOA TpaHCIUIaHTAUUU SIAEP KIETOK.
Texnonozuu 0300posnenuss, KyI1bMmugUpPOSAHUs U MUKPOKIOHAILHO20 PA3ZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYIbMYP.

XpoMOCOMHass W TEeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HAa H
koHcTpyupoBanue pekomOouHantHblX JAHK. Cozdanue mpanceennvix opeanuzmos.
JlocTrokeHuss HW = NEPCIEKTUBBI  XPOMOCOMHOM M T€HHOW  HMH)XEHEPHUH.
DKOJOrM4eCKHe U ITUUECKUE TPOOJIEMbl T€HHOW HHKEHEPUU.

Menununckue 6uotexnosnoruu. [loctreHomuas nudposas menuuuna. [P -
nrarHoctuka. MeTaboJIOMHBIN aHanu3, TEHOIEHTPUYECKUN aHajdu3 MpoTeoma
YyeJIoBeKa I OLEHKM COCTOSIHUSL €ro 3J0pOBbs. VCmosib30BaHHE CTBOJIOBBIX
kiaeTok. TapretHas Tepanust paka. 3D-OmounxkeHepus g pa3pabOTKU
(byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHM, CO3JaHMs KOMILIEKCHBIX
TKaHEel coYeTaHMeM TEXHOJIOTMM TPEXMEPHOro OHONPUHTUHTA U cKaddosauHra
JUISL PELIEHUS 3a/1a4 IEPCOHAIN3UPOBAHHON MEULIUHBI.

Co3nanue BEKTOPHBIX BaKIMH C IIEJbI0 OOecreueHus] KOMOWHUPOBAHHOM
3anuThl OT BO3Oyauteneit OPBU, ycraHoBieHHEe MOJIEKYISIPHBIX MEXaHU3MOB
dbynkuuonupoanuss PHK-coxepskanmx BHpPYCOB, BBI3BIBAIOIIMX OCO0O OTAaCHBIC
3a00JIeBaHUs YEJIOBEKA U )KUBOTHBIX.

JdemoHcTpanuu

Tabmumpsl u cxemsl: «/cnonb3oBaHNE MUKPOOPTaHU3MOB B IIPOMBIIIIIEHHOM
IIPOU3BOACTBEY, «KieTouHas nHKeHepusn», «I eHHass HH)KEHEepUs».

JlabopaTopnas padora «/3yueHne 00beKTOB OMOTEXHOIOTUNY.



IIpakTuyeckas padora «llosydyeHre MOTOYHOKUCIBIX TPOTYKTOBY.
Jdkckypeuss  «buoTtexHonoruss - BakKHEHIIas NPOU3BOJIUTENbHAS CuUiIa
COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE IPOU3BOICTBO).

11 KITACC

Tema 1. 3apo:kneHue W pa3BuTHE IBOJIONUOHHBIX TMPEIACTABJIEHHH B
onoJiornu

OpomonnonHas teopus Y. [lapBuna. Ilpenmnocbuiku BO3HUKHOBEHHS
napBuHU3Ma. JKu3Hb U Hay4dHas nestenbHocTh Y. JlapBuHa.

JIBM>KyIMEe CUIIbl 3BOJIONMHU BUIOB 10 Y. JlapBUHY (BBICOKAasi HHTCHCUBHOCTD
Pa3MHOXKEHHS  OpPraHU3MOB, HACIEJCTBEHHas HW3MEHUYMBOCTh, Oopbba 3a
CYIIIECTBOBAHHE, €CTECTBEHHBIN U UCKYCCTBEHHBIN OTOOD).

Odopmiienne cuntetndeckoil Tteopun sBomonuu (CTDI). HelTpanbHas
Teopust  sBomouuu. CoBpeMEHHas SBOJIOLMOHHAs  OWOJOrusA. 3HayeHue
ABOJIIOIIMOHHON T€OpUU B POPMHUPOBAHUHU €CTECTBEHHO-HAYYHOU KapTUHBI MUpAa.

JeMoHcTpanuu

[Toptpetsi: Apucrorens, K. Jlunneit, XK. b. Jlamapk, 3. XK. Cent-Unep, XK.
Kroswe, Y. [lapsun, C. C. YUersepukos, 1. 1. Imansraysen, x. Xomnnein, . K.
benses.

Tabmuet u  cxembl: «Cucrema >xuBo mnpupoasl (nmo K. Jluahaero)y,
«Jlectnunia xuBbIX cymiectB (o Jlamapky)», «Mexanusm GopMHpOBaHUS
MPUCTIOCOOJIEHN y pacTeHuil u >kuBOTHBIX (1o Jlamapky)», «Kapra-cxema
Mapuipyta nytemectsus Y. Jlapsuna», «Haxonku Y. dapBuna», «Dopmbl 60pbObI
3a cymiectBoBaHue», «llopoasl romybeit», «MHoroobpasue KyabTypHBIX (opm
KarmycThl», «llopoabl JOMAaITHUX KUBOTHBIX», «Cxema o0Opa30BaHUsS HOBBIX BHUJIOB
(mo Y. JlapBuny)», «Cxema COOTHOIICHHUS JBIXKYIIUX CHJT SBOTIOINIY, « OCHOBHBIC
MOJIO’KEHHS] CHHTETUYECKON TEOPUH IBOJIIOIIUNY.

Tema 2. MUKpPO03BOIIOLMSA U €€ pe3yJIbTAThI

[Tonynsauust Kak 3JeMeHTapHas eAuHMIIA BOMIOIUU. COBPEMEHHbIE METOJIbI
OIICHKM TEHETHYECKOTO pPa3HOOOpa3us W CTPYKTYphl momyJsnuid. lV3meHeHue
reHopoHa TOMyNAIUN KaKk dSJEMEHTApHOE DJBOJIOIMOHHOE SBJICHHE. 3aKOH
reHeTuyeckoro pasHoBecus JIx. Xapau, B. BaiinOepra.

OneMeHTapHble (HaKTOpbl (IBMXKYIIHME CHJIBI) SBOJIONUU. MyTalMOHHBIN
npouecc. KomOuHaTuBHas uW3MEeHUMBOCTH. [lpeiid TreHOB -  ciydaliHble
HEHaIpaBJeHHbIC N3MEHECHUS YacTOT ajuiesiel B momysiusax. IQQext ocHoBaTesl.
Idexm 6Gymwvinounozo copaviuika. CHudiceHue 2eHemuyecKko2o pazHooopasus.
npuuunsl u creocmeus. llposenenue sghgpexma opetigha 2enos 6 6oabUWUX U MATBIX
NONYTAYUAX. Murpanuu. N3onsamus TTOITYJISILIAM: reorpaduueckas
(mpocTpaHCcTBeHHAs ), OMooTHYecKas (penpoayKTHBHAS).



EcrectBennbiii otbop - HampaBisiomuid ¢aktop dBojonuu. Dopmbl
€CTECTBEHHOTO 0TOOpA: JBIDKYIIHUM, CTAOMIN3UPYIONIHH, pa3phIBAIOIINN
(zm3pyntuBHbIi). IlonoBoilt oTOOpP. BO3HMKHOBEHHE W 3BONIOLUS COLMAIBHOIO
MOBEJICHUS] )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OPTaHM3MOB  KaK  pe3ylbTaT  MHUKPOIBOJIOIHIH.
Bo3HukHOBeHHE MPUCTIOCOOIEHHUH Y OpraHnu3mMoB. ApoMopdo3bl U UIMOAAANTAIINH.
[Tpumepsl npucnocoOaeHu y opranu3mMoB: Mopdosioruiaeckue, Gu3noIoruieckue,
OnoxuMHuuyeckue, moBeAeHYeckre.  OTHOCUTEIBHOCTh  MPUCIIOCOOJICEHHOCTH
OpraHU3MOB.

Bun, ero kpurepuum u cTpykTypa. BumooOpazoBaHue Kak pe3yibTaT
MUKposBosonuu. M3onmsanust - kiarodeBoil (axtop BumooOpazoBanus. Ilytu u
CIIoCOObI BHUJI000pa30BaHMUS: ajionaTpuyeCcKoe (reorpacduueckoe),
CUMIIATPUUIECKOE (?KOJIOTUYECKOE), «MTHOBEHHOE (monUIIOuIU3aIuA,
rubpuan3aius). JmuTeasHOCTh SBOMIOIIMOHHBIX MTPOIECCOB.

Mexanu3mbl GOpMHUPOBAHUS OHMOJIOTHYECKOTO Pa3HOOOpa3usl.

Poib 3BOTIOIIMOHHON OMOJIOTHH B pa3pabOTKE HAyYHBIX METOIOB COXPAHECHUS
OouopazHooOpaszusi. MUKpPOABOMIOLUMS U KOSBOJIOIMUS Mapa3uTOB U MX XO35EB.
Mexanu3Mbl pOpMUPOBAHUS YCTOMYMBOCTU K @aHTUOMOTHKAM M CIIOCOOBI OOPHOBI €
HEM.

JlemoHcTpanuu

[Toptpetsl: C. C. YUetBepukos, 3. Maiip.

Tabnuupl u cxeMbl: «MyTallMOHHAas W3MEHYUBOCTHY, «llomynsuuonHast
CTpYKTypa BHIa», «Cxema mposiBieHHs 3akoHa Xapau-BaitHOepray, «/[Bmxymiue
CWJIBI DBOJIIOIUIY, «DKOJIOTHYECKAs W3OJSAIUS TOMYJISIUNA CeBAaHCKOU (openny,
«l'eorpadmueckass H30JAIMS  JIMCTBEHHUIIBI CUOUPCKOM ¥ JINCTBEHHUIIBI
naypckoi», «IlonmynsiuuoHHbIE BOJHBI YUCIEHHOCTH XUILHUKOB U KepTB», «CxemMa
JNEUCTBUSL €CTECTBEHHOTO 0TOOpa», «®Dopmbl OOpbOBI 3a CYIIECTBOBAHHUE,
«AHpycTpuanibHbIl MenaHu3M», «KuBble uckonaemsbie», «lIokpoBUTENbCTBEHHAS
OKpacka YKUBOTHBIX», «IIpenynpexnaromias OKpacka KUBOTHBIX),
«Dusmnonornueckue amanrtanun», «lIpucnocoOeHHOCT, OpraHu3MoB © €€
OTHOCHUTENBHOCThY, «Kputrepuu upa», «Bumbl-nBodHHKN», «CTPyKTypa BHUAa B
npupose», «Crnocobsl BupooOpazoBaHus», «leorpaduyeckoe BUA0OOpa3OBaHUE
TPEX BHUJOB JaHABIIIEH», «IKOJIOTMYECKOE BHJI000pa30BaHUE BHJIOB CHHHUID,
«ITomumnonasl pacteHuit», «KamycTHo-penednbiii rTuOpuI.

O6opynoBanue: repOapuu pacTeHUH, KOJJICKIIUA HACEKOMBIX, Uydelia THUIl U
3BEpel ¢ mpuMepamMu pa3IMYHbIX MPUCIIOCOOICHUH, Yydelia NTHIL U 3Bepeil pa3HbIX
BUJIOB, TepOapuu pacTeHHil OJM3KUX BUIOB, OOPA30BaBIIUXCSA PaA3IUYHBIMU
CIIO0COOAMH.

JlaGopaTopnas paGora «BrbIsiBIeHHE H3MEHUYMBOCTH y 0CO0€M OTHOTO
BUJIAY.



JlabopaTtopuasi padora «IIpucnocobneHus opranu3MoB U UX OTHOCUTEIbHAs
1EJI€CO00Pa3HOCTHY.

Jlabopatopuasi paGora «CpaBHEHHE BHUIOB TIO MOP(POIOTHUECKOMY
KPUTEPUIO».

Tema 3. Makpo3BoaIOUMS U €€ pe3yabTaThbl

Metonbl  u3ydeHuss MakposBoitouuu. [lameoHToNmOrMyeckue  METOIbI
u3ydeHus: spomouuu. llepexoanbie QGopMbl U (UIOTEHETUUYECKUE  PAJIBI
OpraHU3MOB.

buoreorpaduyeckue meroabl u3ydeHus sBoiouuu. CpaBHeHue (IOpH U
dbayHpl MaTepUKOB U OCTpOBOB. buoreorpaduueckue oOnactu 3emnu. Bumbi-
DHAEMUKHU U PEJIUKTHIL.



OMOpHOJIOTMYECKUE M CPABHUTEIBbHO-MOP(OIOrHYecKre METOAbl U3YUEeHUS
ABOJIOLMH. ['€HETHYECKHE MEXAHU3MBbl 5SBOJIIOLIMA OHTOIEHE3a U IOSBIICHUS
HBOJIIOLIMOHHBIX
PynuMenTapHbie OMOXUMUYECKUE
["omonornynsie renbl. CoOBpeMeHHbIE METO/IbI TOCTPOCHHS (PHITOTEHETHIECKIX

HOBIIECTB. ['OMOJIOTMYHBIE W AHAJOTMYHBIC OpPraHbl. OpPraHbl WU aTaBU3MBL.
MonekynsipHO-T€HETUUECKHE, U MATEMATUYECKUE METObI NU3YUCHUS SBOJFOLINU.
JIEPEBBEB.

XPpOMOCOMHBIE MYTALIMH U 3BOJIIOLUSA FTEHOMOB.

OO0mue 3aKOHOMEPHOCTH (MpaBuiia) ABONIONUU. [IpuHyun cmenvl yHKyuli.
HeoOpatumocTs »BomonMu. AnanTvBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB
IBOJIFOLIUY.

JleMoHCTpauun

[Toptpetsr: K. M. bap, A. O. Kosanesckuii, ®. Mromiep, O. I'ekkerns.

Tabmunpl 1 cxembl: «DUIOTEHETUUECKUN PAJ JIOWAAN», «ApPXEONTEPUKC,
«3Bepo3yOble  smiepel»,  «Crerouedans»,  «Punnopure»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpaguueckne 30HBI 3emuan», «Jlpeid KOHTUHEHTOBY,
«Penuktey, «HavanpHbple cTaguu 3MOPHUOHAIBHOTO PA3BUTHS MO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMUHBIE W AaHAJOTMYHBIE OpraHe», «PyaumMeHThD,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YeloBeKa W IUMMaH3e», «[JaBHbIE
HaIpaBJIEHUS 3BOJIOLUNY, «OO011I1e 3aKOHOMEPHOCTH HBOJIIOLIUN.

OO6opynoBaHue: KOJUICKLIMM, TepOapuu, MYJSDKH HCKOMAeMbIX OCTATKOB
OpPraHU3MOB, MYJISIKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYJAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. IIpouncxoxaenne U pa3BuTHE )KU3HA HA 3emJie

HayuHble TUNOTE3bl NPOUCXOKIACHUS KU3HM Ha 3emiie. AOuoreHes
naHcrepmusi. JloHay4Hble MPEACTABICHUS O 3apOXKACHUM KU3HU (KpEearmoHHU3M).
['Mnore3a MOCTOSIHHOIO CaMO3apOKIACHUS KU3HUA U €€ onpoBepKeHUe onbiTamu O.
Penu, JI. Cnannannanu, JI. [1actepa. [IponcxoxaeHue >ku3Hu U aCTPOOHOIOTHA.

OcHoOBHBbIE dTanbl HEOPraHUYECKOU SBOJIIOLUH. [Lmanerapuas
(reonmoruueckasi) dBOJIONMS. XHUMHUUYECKas dBOJIONUSA. AOHOTCHHBIM CHHTE3
opraHnyeckux BemecTB u3 Heopranumdecknx. Ombeir C. Mwmmiepa u I'. IOpmu.
Oo6pazoBanue noiuMepoB U3 MoHoMmepoB. KoanepBarnas runotesa A. M. Onapuna,
runorte3a nepsuyHoro OynpoHa JIk. XonpgeiiHa, reHeruueckas rumnore3a [
Ménnepa. Pubo3umer (T. Yexk) u rumoreza «mupa PHK» V. T'unbepra.
dopMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MTPOTOKIIETKH.

HUcropus 3emnum m Metonpl €€ wu3ydyeHus. lIckomaemble OpraHUYECKHE
octatkd. ['eoxponomoruss u e€ wMeronbl. OTHocUTenbHass M aOCOJIOTHAs
reoXpoHOoJIorus. I'e0XpoHoIornuecKas mKaia: 30Hbl, 3pbl, IEPUOJIbI, STTOXH.



HauanpHble »Tamel opraHuyecko sBosrouuu. [losBieHHE W 3BONIOLUA
NEPBBIX KIETOK. DBOJIOLMS MeTadonn3Ma. BO3ZHUKHOBEHHE TEPBBIX IKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHBIE OMOIJIEHKH KaK aHaJor MEPBBIX HAa 3eMiie COOOIIEeCTB.
Crpomaronutsl. [IpokaprOThl U 3yKapUOTHI.

[Tpoucxoxaenue sykapuoT (CUMOHOTreHe3). DBOIIOLMOHHOE MPOUCXOKICHHUE
BUpPYCOB. [IponcxokAeHME MHOTOKIETOYHBIX OpPraHu3MoOB. BO3HHKHOBEHHE
OCHOBHBIX I'PYII MHOTOKJIETOYHBIX OPraHU3MOB.

OCHOBHBIE 3Tamnbl 3BOJIOLUUM BbICHIUX pacTeHuil. OCHOBHbIE apoMOp(O3bl
pacreHnii. Bpixox pacreHnii Ha cymry. IlosBieHue CIOPOBBIX pPAacTeHHU U
3aBoeBaHre uMHU cymud. CemeHHble pacTeHus. [IpoUCXOXKIEHHE UBETKOBBIX
pacTEHU.

OcCHOBHBIE ATambl JBOJIONMH KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bI
XKUBOTHBIX. BeHnckas QayHa. KemMOpuicKuil B3pbIB - MOSBIEHHE COBPEMEHHBIX
tumnoB. [lepBrie XOpaoBbIe KUBOTHBIC. JKU3Hb B BOJIE. DBOIIOLMS MO3BOHOYHBIX.
[Ipoucxoxnenue ampuobuii u pentwiuid. [IpoucxoxaeHre MICKOMUTAIONNX U
ntull. [lpuniun kimoueBoro apomopdosa. OcBoeHue O€CO3BOHOYHBIMH U
MMO3BOHOYHBIMHU KUBOTHBIMU CYIIIH.

Pasgutne xu3HuM Ha 3emie MO 3paM M IEpUOJAM: apXeW, NPOTEpPO30u,
najae030M, Me3030i, KaiiHO30M. O01Ias XapakTepUCTUKa KIMMaTa U T€OJOTHUECKUX
npoiieccoB. [losiBieHNE U paciBET XapaKTepHBIX OPraHU3MOB. YTIe00pa3oBaHHE:
€ro yCIIOBHUS U BIMSHUE Ha Ta30BbIi cCOCTaB aTMOC(hEpHI.

MaccoBbie BBIMUpAHUSI - DKOJIOTHYECKUE KPHU3UCHI mpouuioro. [IpuuuHbl u
CJIIEACTBUSA MACCOBBIX BbBIMUpPAaHUM. COBPEMEHHBIM JKOJOTMYECKHM KPHU3HC, €ro
ocobennoctu. [Ipobrnema coxpanenus 6MopasHO0Opa3us Ha 3eMIie.

CoBpeMeHHas cucTeMa OpraHuyeckoro mupa. [IpuHimnel kraccudukammu
oprann3MoB. OCHOBHbBIE CUCTEMATUYECKHUE TPYIIIIBI OPTaHU3MOB.

JleMoHCTpauumn

[Toptpersr: @. Pequ, JI. Cnannanuanu, JI. Ilacrep, . 1. Meunukos, A. U.
Omnapumn, Ix. Xongeln, I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuier u cxembl: «Cxema ombita . Peauy, «Cxema onwita JI. IlacTepa mo
M3YUYCHHUIO CaMO3apoXxaeHus xu3Hu», «Cxema ombiTa C. Mumepa, I'. HOpwny,
«JTambl  HEOPraHMYECKOW  ABOJIIOUMM»,  «['€oXpoHOJorMYeckas  IIKauay,
«HavanpHble 3Tanbl OpraHUYEcKOr 3IBOMOIUNY, «Cxema oOpa3oBaHUs DYKapUOT
nyTéM cuMmOuorenesa», «CucremMa >XUBOM mpupoas», «CTpoeHue BUpPYCay,
«Apomopdossl  pacrenuit»y, «PuHHOGUTH, «OTHOKIETOYHBIE BOJOPOCINY,
«MHorokseTrounsie  Bogopociam», «Mxwu», «llanoporHukn», «l'onocemeHHbie
pactenus», «Opranbl IBETKOBBIX pacTeHUI», «CxeMa pa3BUTHS KUBOTHOTO MUPay,
«Apomopdossl KUBOTHBIX», «[Ipocreitmmey, «Kumeunonomoctasie», «Ilmockue
yepBu», «YUnenucrtonoruey, «PruiOb», «3emHOBOmHBIEY, «lIpecmbikatomuecs,
«Itney, «Mnekonurtaromue», «Pa3BUTHE KU3HU B apXEUCKON 3pe», «Pa3zButue



JKU3HU B IIPOTEPO3OMCKON »dpe», «Pa3BUTHME KU3HU B MAJICO30MCKOU Ipey,
«Pa3BuTHE XU3HU B ME3030HUCKOMU 3pe», «Pa3BUTHE KU3HU B KAWHO30MCKOM 3pe»,
«CoBpeMeHHasi CUCTeMa OPraHUYECKOTO MUPay.

O6opynoBaHue: repdapuu pacTeHUN Pa3TUYHBIX OTAEIOB, KOJUICKIIUN
HACEKOMBIX, BJIAXKHBIC MPEINAPATHI KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIUU
UTJIOKOKHUX, CKEJIEThI TO3BOHOYHBIX JKUBOTHBIX, Uy4della ITUI] U 3BEPEN, KOJJIEKIIUU
OKaMEHEJIOCTEW, TMOJE3HBIX HCKOMAEMBIX, MYJSKA OPTraHMYECKUX OCTATKOB
OpPraHu3MOB.

Bupryannnas naGopatopnasi padora «MopaenupoBaHue onsiToB Musiiepa-
FOpu 1o u3ydennto abMOreHHOTrO CUHTE3a OPraHUYECKUX COCTMHEHUN B IEPBUYHOM
atMocdepe».

JlabopaTtopnass pabdora «/3yueHue W oOmHMcaHUWE HUCKOMAEMBIX OCTaTKOB
JIPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «/I3ydeHue OCOOCHHOCTEM CTPOEHUS PACTECHUM
PAa3HBIX OTAEIOBY.

IIpakTuyeckas padora «3yueHne ocOOEHHOCTEH CTPOCHUS MO3BOHOYHBIX
YKUBOTHBIX».

Tema 5. IIpoucxoxaeHune 4ea0BeKa - AaHTPONOTeHe3

Paznenbl 1 3agaun aHTpONOIOruy. MeTo1bl aHTPOIIOJIOTHH.

CraHoBJIEHHE MPENICTABICHUNA O MPOUCXOKICHUM 4YeIOBEKa. Pemurunosnbie
BO33peHUs. COBpEMEHHbIE HAYYHBIE TEOPUH.

CX0CcTBO 4UeNIOBEKA ¢ KUBOTHBIMU. CHUCTEMATHUUECKOE TTOJ0KEHUE YETTOBEKA.
CBuIeTENBHCTBA CXO/ICTBA YEJIOBEKA C )KUBOTHBIMU: CpPaBHUTEIBHO-
MOpPGhOIOTHYECKHE, AMOPHOJIOTHYECKHE, (hU31M0I0r0-OMOXUMHYECKHUE,
noBesieHueckue. OTIMYMS YelIoBeKa OT XKUBOTHBIX. [IpAMOX0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3Ta U BTOPOW CUTHAIBHOMU
CHUCTEMBI.

JIBrkymue cuibl ((hakTopbl) aHTPOIOreHe3a: OMOJIOTUYECKHE, COI[UaIbHbIE.
CooTHoleHHue OMOTOTUYECKUX U COLMATIBHBIX (DAKTOPOB B aHTPOIIOTEHESE.

OcHOBHBIE CTanuMU aHTpoIoOreHe3a. PaHHME uenoBeKOOOpa3HbIE O00E3bSHBI
(IPOKOHCYJIBI) U PAaHHUE TTOHTHUIBI - OOIIKE MPEAKU YETOBEKOOOPa3HBIX 00€3bsH U
JO/Ie. ABCTPAJIONUTEKH - JBYHOTME NPEAKH Jroaei. YenoBek yMenbld, epBble
V3TOTOBJICHUS OPYIHUM Tpyaa. YeloBeK npAMOXOISAIINM U IIEPBBIM BBIXO JIFOAECH 32
npenensl Adpukn. YenoBek reiaenb0eprckuii - oOmui npeok HeaH1epTaIbCKOTO
YEJIOBEKA M YEJOBEKa pa3yMHOTro. YelOBEK HEaHAEPTalbCKUM KakK BUJ JIKOJEH
XOJIOJHOTO KiauMaTa. YenoBeK pa3yMHbI COBPEMEHHOIO THMA, JCHUCOBCKHI
YeJIOBEK, OCBOCHHME KOHTHMHEHTOB 3a mpenenamu Adpuxu. IlameoreHetvka u
MaJIEOTCHOMHUKA.

OBOMIONMS COBPEMEHHOIO 4YelloBeKa. EcTecTBeHHBI OTOOp B MOMYJSALHUAX
yeynoBeka. MyTalMoHHbIM mpouecc u nonuMopdusm. [lomynsuuoHHbIE BOJHBI,



npeiid reHoB, murpanusa U «3G@PexT ocHoBaTEN» B MOMYJSALUSIX COBPEMEHHOTO
YEJI0BEKA.

Yenoseueckne pacel. llomstne o pace. boisbmme pacel: eBporeonaHas
(eBpaswmiickasi),  aBCTpaJio-HErpoujHasi  (PKBaTOpHaybHAsi),  MOHTOJOWIHAS
(a3maTcko-amepukaHckas). BpemMsa M myTH paccesneHHsl 4YelloBeKa IO IUIaHETe.
EnuHcTBO  4yenmoBeueckux — pac.  HayyHas  HECOCTOSITENBHOCTh  pacus3Ma.
[Ipucnoco0eHHOCTh 4YeNoBeKa K pPa3HbIM YCIOBUAM OKpYXKAIOUIEH Cpelibl.
Bnusiaue reorpadudeckoii cpeabl U apeiida reHoB Ha MOP(HOIOTHIO B (PU3UOIOTHIO
YeJoBeKa.

MexaucuuiuinHapHble MeToAbl B (usmueckoit  (OMOJIOTHYECKOM)
AHTPOIIOJIOTMM.  OBOJIOLHMOHHAS  AHTPONOJOTHSA M IAJCOAHTPONOJIOTHs
YeJIOBEUECKHUX IONYyJSANUi. broconyalbHble HCCIENOBaHUS IMPUPOIbI YEJIOBEKA.
HccnenoBanre KO3BOTIOLMH OMOJIOITMYECKOr0 M COLMAIBLHOTO B YEJIOBEKE.

JleMoHCTpauumn

[Toprpersr: Y. lapsun, JI. Jluku, 4. f. Porunckui, M. M. I'epacumos.

Tabmunp! u cxembl: «MeToabl aHTPONOJIOTUN», «I 0JIOBHOW MO3I U€JIOBEKa,
«YenoBekooOpa3Hbie 00€3bsiHBY, «CKENeT YelloBeKa MU CKEJET IIHUMIIaH3e»,
«PyIuMMEHTBI M aTaBU3MbD», «JIBHXKYIIME CHIIBI AaHTPONOTE€HE3a», « IBOIIOIMOHHOE
OpPEBO  4YEJOBEKa», «ABCTpaJIONHTEK», «YenoBek  ymenslii», «Yenosek
NpSIMOXoAIuiy, «JleHncoBckui uyenoBek» «Heanaepranbupbny, « KpoMaHbOHIBD?,
«IIpenku yenoBeka», «ITarbl HIBOJIOLUN YEJTOBEKA», «Pacel yenoBekay.

O6opynoBaHue: MYJSDKA — OKaMEHEJIOCTEW, TMpeaMeTOB MaTepualibHOU
KyJIbTYpbl ~MPEIKOB YeJIOBEKa, penpoaykuuu (doTtorpaduu) KapTuH C
MUDOJIOTHYECKUMU UM OUOJICHCKUMHU CIO)KETaMH  TIPOUCXOXKJICHUS 4YeJIOBEKa,
¢dororpaduu HaX0JOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJEIb
yeperna 4YeJoBeKa M 4Yeperna LIMMIIAH3€, MOJENIb KHCTH 4YEJIOBEKa M KHUCTH
HIMMITaH3€, MOJENH TOPCa MPEIKOB YEJIOBEKA.

JlabGopaTopuasi paGora «l3yueHne OCOOEHHOCTEH CTpOEHHUS CKejeTa
YeJIOBEKA, CBSA3AHHBIX C IPSAMOXOKICHUEM.

IIpakTnueckas padora «/3yyeHre KOJIOrMYECKUX aJalTalNil YeIIOBEKay.

Tema 6. Jxojiorust - Hayka O B3aMMOOTHOLICHHMSIX OPraHM3MOB H
HAJ0PraHM3MEHHbIX CHCTEM ¢ OKPY Kaloulei cpeaoi

3apoxieHre 1 pa3BUTUE SKoJoruu B Tpynax A. ['ym6oinbara, K. @. Pynse, H.
A. CesepuoBa, J. I'ekkensa, A. Tencimu, B. H. CykauéBa. Pasnmensl u 3amauu
9K0J0TuH. CBSI3b SKOJIOTUU C IPYTUMH HAyKaMH.

Metonbl skonoruu. lloneBble HaOMIOAEHUS. DKCHEPUMEHTHI B JKOJIOTHH:
npupoAHsie W jabopatopHble. MojenupoBaHue B OKOJIOTMU. MOHUTOPUHT
OKPYXaIOIIEeH CpeIbl: TOKAIbHBINA, PETUOHAIBHBINA U TJI0OAIBHBI.

3HayeHUWE HKOJOTUYECKUX 3HAHMM 711 4YeJlOoBeKa.  DKOJOTHYECKOe
MHPOBO33pPEHNE KaK OCHOBA CBSI3€U 4elIOBEYEeCTBA € Ipuponou. PopmupoBaHuE



HKOJIOTHYECKOHN KYJIbTYpPbI U 3KOJIOTMYECKOM IPAMOTHOCTH HACEIEHUSI.

JdeMoHCcTpaMu

[Toptpetsr: A. I'ym6onpar, K. @. Pynase, H. A. CeBepuos, J. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmunpl u cxeMmbl: «Pa3genbl skoiorum», «MeToasl 3KoJorum», «Cxema
MOHUTOPHUHTA OKPYKAOIIEN CPEABDY.

JlabopaTopHuast padora «3yuenue METOI0B AKOJIOTHYECKUX
VCCIICIOBAHUI.

Tema 7. Opranusmsl U cpefa 00MTAHUSA

Dxonoruueckue (HakTopbsl U 3aKOHOMEPHOCTU ux AeicTBusa. Kinaccudukanms
HKOJIOTUYECKUX (PAaKTOPOB: aOMOTHUUECKHE, OMOTUYECKUE, aHTponoreHHsle. OOmue
3aKOHOMEPHOCTH JeHCTBUS 3Kojornyeckux (axrtopos. IlpaBmio munumyma (K.
[npenrens, FO. JInbux). TonepaHTHOCTb. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnyeckue dakropsl. CBeT Kak sKosiornueckuil Qaxrtop. JlelictBue
Pa3HBIX YyYacCTKOB COJIHEYHOTO CIIEKTPAa Ha OPraHU3Mbl. DKOJOTMYECKUE TPYIIIBI
pacTeHUN W IKUBOTHBIX [0 OTHOLIEHWIO K cBery. CHrHajgpHas poJib CBETA.
DoTONEPUOIU3M.

Temneparypa Kak »Kojorudyeckuil Qakrop. JleiicTBue Ttemmeparypbl Ha
opranu3Mbl. [[OWKUIOTEpMHBIE U TOMOWOTEPMHBIE OpPraHU3MBbI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxuocts kak skonorudeckuid Qakrop. IlpucnocoOneHuss pacTteHud K
nojJAep>KaHuI0 BoJHOro Oananca. Kiaccudukaiusi pacTeHH MO OTHOIICHHIO K
Boje. [Ipucnoco6ienrs KUBOTHBIX K H3MEHEHUIO BOJHOTO PEXUMA.

Cpenbl OoOMTaHMsSI OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3AYIIHAs, I[OYBEHHAs,
ryOMHHAasT ~ TMOATIOYBEHHAs,  BHyTpUOpraHu3dMeHHas.  DUBUKO-XMMHYECKHE
O0COOEHHOCTH CcpeJl 00uTaHusl Opranu3MoB. [IpucnocoOaeHuss OpraHu3MoB K KU3HU
B Pa3HbIX cpeaax.

buonornueckue putmbl. BHemHue U BHYyTpeHHUE pPUTMBL. CyTOuUHBIE H
rouyuHble pUTMbl. [IpHcrnoco6IeHHOCTh OPraHM3MOB K CE30HHBIM HM3MEHEHHSIM
YCIIOBUU KU3HU.

Kusnennsie ¢Gopmbl  opranuzMoB. [loHdaTtne o KU3HEHHOM (QopmMme.
Kusznenusie (opMbl paCTEHUIA: AEPEBBS, KyCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE
TpaBbl, OJHOJIETHHE TpaBbl. JKu3HEHHbIE (OPMBI IKUBOTHBIX: THUAPOOUOHTHI,
reo0MOHTHI, a9pOOMOHTHI. OCOOCHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckue daktopbl. Buabsl OMOTUUECKUX B3aUMOJECUCTBUIN: KOHKYPEHIIUSI,
XUIIHUYECTBO, cUMOMO03 U ero (opmel. Ilapasutusm, koorepanusi, MyTyalu3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoneicTBus  (Tommueckue,  (opuueckue, (pabpuyeckue).  3HaueHUE
OMOTHYECKUX B3aUMOJEWCTBHI JIIl CYIIECTBOBAHMS OPraHU3MOB B Cpene



obutanus. [IpuHIUT KOHKYPEHTHOTO UCKIIOYEHUS.

JdeMoHCcTpaMu

Tabmupl u  cxeMmbl: «Dkojorudeckue (akTopsl», «CBETOBOM CHEKTPY,
«IKOJOTUYECKHE TPYNIbl )KUBOTHBIX 110 OTHOLIEHUIO K CBETY», «TemmokpoBHbIE
KABOTHBIC», «XOJOIHOKPOBHBIE JKUBOTHBIC», «DHU3UONIOrMYECKUE aNaNTalUU
KUBOTHBIX», «Cpellbl OOUTaHUs OpPraHu3MoB», «bBHOJOTHYECKHUE PUTMbBDY,
«Kuznennslie opMbl pacTeHU», « KusHeHHbIe POPMBI )KUBOTHBIX», « IKOCHCTEMA
IIMPOKOJUCTBEHHOTO Jieca», «IKOCUCTEMA XBOWHOro Jyeca», «llemu nuranus»,
«XUITHUYECTBOY, «ITapazutnzm», «KoHKypeHnms», «CuMOm03»,
«KoMMeHcanuzm.

ObopynoBanue: repbapuu pacTeHU M KUBOTHBIX, MPUCIHOCOOJIEHHBIX K
BIMSIHUIO PA3IMYHBIX JKOJIOTUYECKUX (PAKTOpOB, repOapuu CBETOIIOOUBBIX,
TEHETIOOMBBIX M TEHEBBIHOCIMBBIX PACTEHUN, CBETOJIIOOMBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCJIMBbIE KOMHATHBIE PAacTeHUs], repOapuu U KOJUIEKIIMHU TEIJION00UBBIX,
3UMOCTOMKHMX, MOPO30YCTOMUYMBBIX pacTEHUI, dydena NTUL U 3Bepei, repOapuu
pacTeHMid, OTHOcAUMXCA K Turpoguram, kcepoduram, me3opuraM, KOMHATHbBIE
pacTeHusl JAHHBIX TPYIII, KOJUIEKIUHU >KMBOTHBIX, OOMTAIONIMX B Pa3HbIX Cpeaax,
repO0apum W KOJUIGKUMM pPAcCTEHUH U IKUBOTHBIX, OOJAJAlOUMX YepTaMu
MPUCIOCOOJICHHOCTH K CE30HHBIM HW3MEHEHUSIM YCJIOBUM >KU3HU, repOapuu H
KOJUIEKLIUM PACTEeHUM M XUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (DOPM, KOJUIEKIMH
KUBOTHBIX, YYAaCTBYIOIIMX B PA3JIMYHBIX OMOTHUECKUX B3aUMOJICHCTBHUSAX.

JlaGopaTopnasi pabora «BpisiBIeHUE NPUCTIOCOOICHUN ~ OPraHU3MOB K
BIIMSIHUIO CBETA».

JlabopaTtopuasi padora «BpIsiBIeHHE IPUCTIOCOOTICHUIT ~ OPraHW3MOB K
BIIUSTHUIO TEMIIEPATYPbD».

JlabopaTtopnasi padora «AHATOMHUYECKHE OCOOCHHOCTH pacTeHund U3
pPa3HbIX MECT OOMTAHUS.

Tema 8. IKo10rust BUAOB U MOIYJIA UM

DKOJIOTHYECKHE XapaKTepUCTUKHU HOMYJISLNH. [Homynsiiust Kak
Oounonornyeckas cuctema. Poinb HEOMHOPOTHOCTH Cpenbl, (U3UIECKUX OapbepoB U
0COOEHHOCTEW OMOJOruK BUAOB B (DOPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYpPHI
nonyysiiuid. OCHOBHBIE T[IOKAa3aTeNId MOMYJSIUUNA: YWUCIECHHOCTh, ILIOTHOCTS,
BO3pACTHasi M TIOJIOBAasl CTPYKTYypa, pOXKIAAEMOCTb, IPUPOCT, TEMI POCTAa,
CMEPTHOCTb, MATPALUS.

OKoJiornyeckasi CTpykTypa nonysiuud. OLeHKa YUCICHHOCTH IOMYJISLIMH.
JnHamMuka nonynsauuu U €€ peryisinys. buoThdeckuil MOTeHUHANT IOIYJIALMH.
MopenupoBanue AMHAMUKU oMy isinuu. KpuBble pocTa YMCIEHHOCTH TOMYJIALINY.
KpuBbie BbDKMBaHHS. Perynmsnuss YWCICHHOCTH TMOMYJSAIHN: poiib (aKTOPOB,
3aBUCSALIMX U HE 3aBUCSIIMX OT IJIOTHOCTU. DKOJOTUYECKHE CTPATEruy BUJIOB (I'- U
K-cTparerun).



[Tonarue 00 sKojorMUecKkod Huine Buaa. Mecroobutanue. MHoromepHas
MoJenb 3Konorndyeckor Humu Jxk.J. XaruumHcoHa. Pa3Mmepbl 3KOJIOTMYECKOU
Hui. [loTeHnnanbHas U pealTu30BaHHAas! HUILIY.

Bun kak cucrema nomyisiquid. Apeansl BUAOB. BHIBI M MX JKM3HCHHBIC
CTpaTeruu. JKOJOTMYECKUE SKBUBAJICHTHI.

3aKOHOMEpPHOCTU TIOBEACHUS M MUIpPALMA KUBOTHBIX. buosornueckue
WHBA3UH YyKEPOJIHBIX BUOB.

JleMoHCTpanun

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXeMbl: «ODKOJIOTMYECKHUE XapaKTEPUCTUKU MOMYJISLUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  nonmyianuu», «Bo3pacTHeie  nupamusl
nonyysiiumn», «CKOpPOCTh  3aCElICHHs] TMOBEPXHOCTH  3EMJIM  Pa3IUYHBIMHU
opranuzmammn», «Mogeinb 3xonorudeckort Humm k. M. XaTunHcoHay.

O6opynoBanue: repdbapun pacTeHUH, KOJJIEKIIMH )KUBOTHBIX.

JlabopaTtopHnas pa6ora «IIpucnocobiieHust ceMsiH paCTeHU K pacCeICHUIO».

Tema 9. Jxosorust cood1mecTB. IKOIOrHYECKHE CHCTEMBbI.

CooOmectBa opraHu3moB. buoneno3 u ero crpykrypa. CBsizu MexIy
OpraHu3MaMH B OMOLIEHO3E.

Dxocucrtema kKak OTkpbiTas cucteMa (A. [x. Tencnu). OyHKIMOHAIbHBIC
OJIOKM OpraHU3MOB B DKOCHUCTEME: TMPOAYLEHTH, KOHCYMEHTBI, PEIYIEHTHI.
Tpoduueckue ypoBHu. Tpoduueckue 1enmn U ceTu. AOHOTHUECKHE OJIOKH
skocucteM. [louBbl U Wbl B AKOcUcTeMax. KpyroBopoT BeecTB U MOTOK SHEPTUU
B DKOCHCTEME.

OcHOBHBIE  TOKa3aTelM  3KOCUCTEMbl. buomacca u©  HOpPOAYKUUA.
DKOJIOTUYECKHE MUPAMUIBI Urcel, OMOMAaCChl i SHEPTHH.

Hunamuxa sxocucmem. Kamacmpoghuueckue nepecmpotiku. Daykmyayuu.
HamnpapneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - cykieccuu. [lepBuuHbie U
BTOPUYHBIE CYKIIECCUM W HX TMPUYUHBL. AHTPONOTCHHBIC BO3JICUCTBUS Ha
cykneccuu. KnumakcHoe coobiectBo. buopaznooOpasue 1 MojHOTa KpyroBOpoTa
BEII[ECTB - OCHOBA YCTOMYMUBOCTH COOOITIECTB.

[IpupoaHbIe 3KOCUCTEMBI. JKOocucmemsbl 03€p U peK. IKocucmemovl mopeu u
oKeanos. Ixocucmemvl MyHOp, 1€Co8, cmenell, NyCmblHb.

AHTpOIIOTEHHBIE JKOCHCTEMBI. ArpodkocucTeMa. ArpoueHo3. Pazmnuwns
ME3K]ly aHTPOIIOTEHHBIMH U MPUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. [opojmckas
bnopa u dayna. CunHanTponm3zauusi Tropojckoi QayHsl. buomornueckoe u
XO3IMCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKoHOMEpPHOCTH (HOPMHUPOBAHMSI OCHOBHBIX B3aMMOJICHCTBHI OPraHU3MOB B
sKocucteMax. Poab kackaonoeo agpgexkma u 6uU008-30UPuUKAmMopos (Kiouesvlx
8U008) 6 QyHKyuoHUposanuu sxocucmem. IlepeHOC SHEPTUU U BEIIECTB MEXKIY



CMEXHBIMH 3KOCUCTEMAMH. Y CTOWYMBOCTh OPraHU3MOB, MOMYJISIIIUNA U SKOCUCTEM B
YCIIOBUSIX €CTECTBEHHBIX M AaHTPOTIOTEHHBIX BO3/ICHCTBHIA.

Mexanuzmol 8030eticmeus 3aepA3HeHUll PAa3HbIX Munos Ha
cyOOp2aHUIMEHHOM, OP2AHUBMEHHOM, NONYIAAYUOHHOM U IKOCUCEMHOM VPOBHSIX,
OCHO8bl  9KOJI02UHECKO20  HOPMUPOBAHUS  AHMPONO2EHHO20  8030€lUCMBUSI.
MeTo100THs MOHUTOPUHTA €CTECTBEHHBIX U aHTPOIIOT€HHBIX SKOCUCTEM.

JdeMoHCcTpaMu

[Toptper: A. [Ix. Tencnn.

Tabmuipl U CXEMBL: «CTpyKTypa 6HuoIeHo3a», « IKOCHucTeMa
HIMPOKOJUCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOIO Jjecay, «DyHKIIMOHAIbHbIC
IpyNnbl OpPraHU3MOB B JKOCHCTEME», «KpyroBopoT BELIECTB B 3IKOCHCTEMEY,
«Uenu nutanus (mactOuuIHAasl, IETPUTHAA)», « IKOJOTUUECKAsT MUPAMUIA YHCEI,
«DKOoNIOTHYECKass TMUpaMuaa OUoMacchl», «IKOJOTHYECKass MUpaMUAa SHEPTUN,
«O0pazoBanue 6om0Ta», «llepBuuHas cykueccus», «BoccraHoBneHue neca mnocie
noxapa», «JKocucreMa 03epay, «ArpoueHos», «KpyroBopoT BelecTB M IMOTOK
SHEPruM B arpoueHose», «[Ipumepsl ypboskocucTem.

O6opynoBaHue: repdbapuul pacTeHUM, KOJIJIEKIIMU HACEKOMBIX, Yydelia MTUIl U
3BepeH, repbapuu KyabTypHBIX U AUKOPACTYIIMX PACTEHHM, aKkBapUYM KaK MOJIENb
IKOCHCTEMBI.

IIpakTuyeckas padora «/3ydyenue u onucanre ypOo03KOCUCTEMBD».

Jlabopatopuasi paGora «l3ydeHue paszHoOOpa3us MEJIKHX MOYBEHHBIX
YJICHUCTOHOTHX B PAa3HBIX SKOCHUCTEMAX).

IKCKypeust «IDKCKypcUsi B TUIHMYHBIA OMOreoleHo3 (B ayOpaBy, Oepes3HsK,
SJIbHUK, Ha CYXOJI0OJIbHBINA WU TOMMEHHBIN JIYT, 03€p0, 00JI0TO)».

JIKCKypceusi «IDKCKypcusi B arpo’KoCHCTeMy (Ha MoJie WIM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa - riiodaabHas IKOCHCTEMA

buocdepa - oOmernanerapHas 000Ji0uKka 3eMJIM, TJ€ CYIIECTBYET WIH
CyIlleCTBOBaJia *u3Hb. Pa3zButue mpencrasieHuit o ouochepe B Tpynax . 3rocca.
VYuenne B. U. Bepuanckoro o 6uochepe. Obmactu 6mochepsl u e€ cocran. Kupoe
BEIECTBO OMochephl U ero PyHKIUY.

3aKOHOMEpPHOCTH cylecTBoBaHUsl Ouocdepsl. OcobeHHocTn Ouochepsl Kak
ri100abHON dKOocHcTeMBI. J[MHamMuueckoe paBHoBecue B Ouocdepe. KpyroBopoTsl
BEUIECTB U OMOre€OXMMHUYECKHE IUKIIBI (Yriepoa, a3oTa). PUTMUYHOCTD sIBIEHUN B
ouocdepe.

3oHanbHOCTL Ouocheprl. Ilonstue o Ouome. OCHOBHbIE OHUOMBI CYIIU:
TYHJIpa, XBOWHBIE Jieca, CMEIIaHHbIC M IMUPOKOIMCTBEHHBIE Jieca, CTEIH, CaBaHHBI,
MYCTBIHU, TPOIIMYECKHUE JIeCa, BBICOKOTOPbs. KimMaT, pacTUTENbHBINA U KUBOTHBIH
MUp OMOMOB CYIIIH.

CtpykTypa v (PyHKIIHS KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIIMAA U



onochepHbIX PYHKIIUM.

JdeMoHCcTpaMu

[Toptpetsi: B. Y. Bepuanckuii, 3. 3rocc.

Tabmumsr u cxemsl: «['eocdepsr 3emnn», «KpyroBopoT azora B mpupoae»,
«KpyroBopoT yriepoaa B mpupoae», «KpyroBopoT KHUCIOpOAa B MPUPOJIE»,
«KpyroBopoT Bozbl B mpupone», «OCHOBHbIe OMOMBI cymn», «KimMmaruueckue
nosica 3emnm», «TyHapa», «Takira», «CMmemanHbii jecy, «IIIupokoIMCTBEHHBIM
necy, «Crenby, «CaBanHay, «Ilyctoinsay, « Tponudeckuii jiecy.

O6opynoBanue: repdapuu pacTCHUN pa3HBIX OMOMOB, KOJUICKITUH >KUBOTHBIX.

Tema 11. YesnnoBek u OKpy:xa0OIIaf cpeaa

OKOJIOTUYECKHE KpHU3UChl M WX TMpUYUHBL. Bo3gelicTBue uyeiaoBeka Ha
ouocepy. 3arpsizHeHHE BO3AYIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOW cpenpl. OxpaHa BOAHBIX pecypcoB. Pazpymenune mouBbl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHue KiuMara.

AHTpOIIOT€HHOE BO3JICHCTBUE HA PACTUTENBHBIN U XKUBOTHbIA Mup. OxXxpaHa
PaCTUTEIIBHOTO M KUBOTHOrO Mupa. OCHOBHbIC MNPUHIMIBI OXPaHbl HPHUPOIBI.
Kpacaeie knuru. Ocobo oxpaHsembie mnpupoansie Ttepputopun (OOIIT).
boranuyeckue casibl ¥ 300J10TUYECKUE TTAPKHU.

OCHOBHBIC TPUHIMIB YCTOWYMBOTO Pa3BUTUSI UYEJIOBEUECTBA U MPUPOJIBI.
PannonansHO€ ~ MPUPOOMNOSB30BAaHME UM COXPAaHEHHE  OMOJIOTHYECKOTO
pazHooOpasust 3emun. OOIMe 3aKOHOMEPHOCTH TJI0OABHBIX HSKOJOTHYECKUX
Kpu3ucoB. OCOOEHHOCTHU COBPEMEHHOTO KPU3UCA U €T0 BEPOSITHBIE TTOCJICICTBUS.

Pa3Butrie METOJOB MOHUTOPUHTA Pa3BUTHUSA OMACHBIX TEXHOT'CHHBIX
npoueccoB. CucmemHvle UCCiIe008anus nepexooa K pecypcocoepezarowel u
KOHKYPEHMOCNnocoOHotl dHepeemuke. buonocuueckoe pasnoobpasue u ouopecypcol.
Hayuonanvnvle ungopmayuonnvie cucmemol, obecneuusarowue O0OCMyn K
ungopmayuu no cOCMoAHUI0O 0MOeTbHbIX U008 U dIKocucmem. OcHogul
9Kopeaburumayuu SKocucmem u cnocobvos 60pvovL ¢ HUONOBPEHCOCHUIMU.
Pexoncmpykyus mopckux u Ha3eMHbIX IKOCUCTEM.

JlemoHcTpanuu

TaGauIBl U CXEMBI: «3arpsizHeHue arMochepsbl», «3arps3HeHUE
ruapocdepb», «3arpsasHeHue nouBb», «[lapaukoBblit agdexT», «Ocobdo
OXpaHseMbI€ PUPOTHBIC TEPPUTOPUNY, «MOJIETN YIIPABIIEMOTO MUPAY.

O6opynoBanue: Gororpadun OXpaHsIeMbIX paCTCHUM U KUBOTHBIX KpacHoit
kHuru Poccutickon @enepanuu, KpacHol KHUTH peruoHa.



IINIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUA IPOI'PAMMBI 110
BNOJIOTMX HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjibTaTaM OCBOCHUS
OoOydJaromMuMHUCs TIporpaMM CpeaHero oOmero oOpa3oBaHUsA: JUYHOCTHBIC,
METaIpEeIMETHBIE U TTPEIMETHBIC.

B cTpykType JTUYHOCTHBIX PE3yJIbTaTOB OCBOSHMS IIPOTrpaMMBbl 110 OHOJIOTHUH
BBIJICJICHBI CJICAYIOIINE COCTABISIONINE: OCO3HAHHE OOYyYaIOIIUMUCA POCCUUCKOMN
TPaXJaHCKOW MJAEHTUYHOCTH - TOTOBHOCTH K CAaMOPa3BUTHUIO, CAMOCTOSTEILHOCTH
U CaMOOMpPENEICHUIO, Haluyue momusayuu K  OOydyeHHI0O  OHOJOTruH,
yeleHanpaegienHoe pazeumue BHYTPEHHUX YOEKIEHUW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEM W HUCTOPUYECKUX TPATUIMN pa3sBUTUS OHUOJOTHYECKOTO
3HAHUS, 20MOBHOCHb U CNOCOOHOCHb 00YYAIOIIMXCSI PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH LEHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKAMH, MPUCYIIUMH CHCTEME
OMOJOTUYECKOTO  O0pa3oBaHUA, Haauyue  NpasoCO3HAHUA  DKOJOTHUYECKOU
KYJIBTYPBI, CHOCOOHOCMU cmasums 1IeIIA U CTPOUTH KU3HEHHBIC TUTaHBI.

JInyHOCTHBIE pPe3yIbTaThl OCBOCHUS MPOTPAMMbI MO OMOJIOTHH JOCTUTAIOTCS
B E€IMHCTBE Y4YEOHOM M BOCHUTATEIBHOW JEATEIIBHOCTH B COOTBETCTBUM C
TPAAULIMOHHBIMUA POCCUUCKUMHU COLUOKYJIbTYPHBIMU, UCTOPHUUYECKUMH U TYXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPUHSATHIMU B OOINECTBE MpaBUJIaMU MU HOPMaMHU
MOBEJICHUSI W CIIOCOOCTBYIOT TMpOIlecCaM CaMOTO3HAHMS, CAMOBOCIUTAHUSI H
CaMOpa3BUTHUSA, Pa3BUTUA BHYTPEHHEH MO3WLMUM JIUYHOCTH, NATPUOTHU3MA H
YBAXKEHHUS K 3aKOHY WM MPABOMOPSAIKY, YEIOBEKY TPyJa U CTapUIEMY MOKOJCHUIO,
B3aMMHOTO YyBa)XKCHUS, OEpPEKHOTO OTHOIICHUS K KYyJIbTYpHOMY HACJICIUI0 H
TpaAuIKUsAM MHOTOHAIlMOHAJIBHOTO Hapoaa Poccuiickor denepanuu, TpUpoOIE U
OKpYKaIoUIEH cpelie.

JInyHOCTHBIE pe3yJbTaThl OCBOEHUS ydeOHOro mnpeaMera «buosorus»
JIOJDKHBI OTPaXKaTh TOTOBHOCTh M CIIOCOOHOCTH OOYYAIOIINXCS PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEH TO3WIMENH JUYHOCTH, CHUCTEMOW II€HHOCTHBIX
OpUEHTAllM{, TIO3UTHUBHBIX  BHYTPEHHHX  YOCXKICHUN, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM I[EHHOCTSIM POCCHUMCKOTIO OOIIECTBA, PACHIMPEHUE >KU3HEHHOTO
OTBITA W ONBITA JICITEILHOCTH B MPOLECCE pPeaar3allii OCHOBHBIX HAIpPaBJICHUMN
BOCIIUTATEIBHOU ESITEILHOCTH, B TOM YHCJIE B YACTH:

1) rpa’kaaHCKOro BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTh TPAKIAHCKOMN MO3UIIMUA 00YYAIOIIETrOCsl KaK aKTUBHOTO U
OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHUE CBOUX KOHCTUTYIIMOHHBIX IIpaB M OO0S3aHHOCTEH, YBaKEHUE
3aKOHA U IIPaBOMNOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW MAECATEIIBHOCTA NPU CO3JAHUU



y4eOHBIX TPOEKTOB, PEIICHUU y4eOHBIX M TO3HABATEIHHBIX 3a]a4, BBHITOTHCHHUH
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  ONPEACNIATh COOCTBEHHYIO TMO3WIIUIO0 110 OTHOIICHHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YYHUTHIBATh B CBOMX JEHUCTBUSIX HEOOXOJHUMOCTh KOHCTPYKTHUBHOIO
B3aMMOJICUCTBHS JIIOJICH C Pa3HBIMU yOCKIECHUSIMH, KyJbTYPHBIMUA IIEHHOCTSIMH H
COLMAJIbHBIM T10JIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B IIPOLIECCE COBMECTHOI'O BBIMIOJIHEHUS
y4eOHBIX, [IO3HABATEIbHBIX UM HCCIEIOBATEIbCKUX 3a/a4, YBAXKHUTEIHHOTO
OTHOIICHUS K MHEHUIO OIMIOHEHTOB TPHU OOCYXIEHWU CIIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCTh K TYMAaHUTAPHOU U BOJIOHTEPCKOM JIESITEIIBHOCTH;

2) MaTPHOTHYECKOr0 BOCITHTAHUS:

c(hOpMUPOBAHHOCTD POCCHICKOU TrpaXXJaHCKON UJIECHTUYHOCTH,
MAaTPUOTU3Ma, YBAXKEHHUSI K CBOEMY HapOJy, YyBCTBA OTBETCTBEHHOCTH IIE€pE]l
PonuHou, ropiocTu 3a CBOM Kpai, CBOXO PoiuHy, CBOM SI3bIK M KYJIBTYPY, IPOIILIOE
Y HACTOSIIIEE MHOTOHAIMOHAIILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOUICHHWE K MPUPOJHOMY HACIICAUIO U MAMATHUKAM MPUPOIBI,
JTOCTIXKEHUAM Poccum B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYAE;

CIIOCOOHOCTh OIICHUBATh BKJIaJ POCCHUMCKUX YYEHBIX B CTAHOBJICHUE U
pa3BUTHE OWOJIOTMH, TIOHUMaHUs 3HAYCHWS OWOJOTHMM B IIO3HAHWUU 3aKOHOB
MIPUPOJIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBA;

uaenHas yoexaEHHOCTh, TOTOBHOCTh K CHYKeHHIO U 3amure OreuecTsa,
OTBETCTBEHHOCTb 3a €r0 CyAbOY;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHHUSI:

OCO3HAHUE YXOBHBIX LIECHHOCTEHW POCCUMCKOT0 HAPOa;

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHMSI, STHUECKOTO ITOBEICHUS;

CIIOCOOHOCTh OIIGHMBATh CUTYallMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBCHHOE OTHOIICHUE K CBOMM POAUTEIISIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO IIPUHATHUS LIEHHOCTEW CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauuusMHu HaposoB Poccuu;

4) 3CcTeTHYeCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIMIECTBEHHBIX OTHOIIICHUH;

IMOHUMAHUE YMOLIMOHAJIBHOTO BO3JECUCTBUS ) KUBOU ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPQXXCHHUIO B pPa3HbIX BHUJIAX HMCKYCCTBA, CTPEMJICHUE
MPOSIBJISITh KAYECTBA TBOPUYECKOM JIMYHOCTH;



5) ¢usmueckoro BocmUTAHHUSI, (OPMHUPOBAHHS KYJbTYPHI 310POBbsI H
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

NOHMMAaHUE M pealu3alys 370poBOoro M Oe3zomacHoro obpasza KU3HU
(3mopoBO€  MHUTaHHE, COOJIOJICHWE TUCMEHUYECKHX TpPaBWI U HOPM,
cOQIaHCUPOBAHHBIM PEKUM 3aHATHUA ©  OTIbIXa, peErysapHas (undeckas
aKTUBHOCTb), OEpeXHOT0, OTBETCTBEHHOIO M KOMIIETEHTHOTO OTHOILIEHUS K
COOCTBEHHOMY (hU3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MOHUMAaHUE IIEHHOCTH MPABUJ UHAUBUIYATEHOTO Y KOJUIEKTUBHOTO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOUIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUE TIOCJICCTBUN M HEMPHUATHUS BPEIHBIX MPUBBIYEK (YIOTpPEOICHUs
aJIKOTOJIsI, HAPKOTUKOB, KYpEeHUS1);

6) TPyI0BOr0 BOCHUTAHHS:

TOTOBHOCTH K TPY/y, OCO3HAHUE [IEHHOCTH MAacTePCTBa, TPY0JII00UE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTUYECKON W COLMAIBHOM
HaIpPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

WHTEpPEC K pa3NuyHbIM cepaM mpodhecCUOHATBLHON NEITeIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mNpopeccuu U PpeaJu30BbIBAThH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

FOTOBHOCTh U CHOCOOHOCTh K OOpa3oBaHHWIO U CcaMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3K0JIOTHYECKOT0 BOCTIMTAHUS

HKOJIOTMYECKHU IIeJIeCO00pa3HOe OTHOLIEHUE K MPUPOJE KaK HCTOYHUKY
JKW3HU Ha 3eMJie, OCHOBE €€ CYyIlIeCTBOBAHMUS;

MOBBINICHUE YPOBHS JKOJOTHYECKOW KYyJIbTYpbl: TMPUOOpETEHHE OIbITA
IJIAHUPOBAHUSI TIOCTYNKOB M OLEHKM HX BO3MOXHBIX IOCJIEACTBUNM JId
OKPY’KAIOIIEN CPEBI;

OCO3HAHUE TJ00AIBHOTO XapakTepa SKOJOTMYECKUX MpoOJieM U MyTed ux
pelieHus;

CIIOCOOHOCTh HCIOJB30BaTh MPHOOpPETaeMble TPU M3YyYEHUU OHOJOTUU
3HaHWST W YMEHHS TIPU pEHICHUH TMpoOJieM, CBS3aHHBIX C PAIMOHATBHBIM
MPUPOJIOTNIOIb30BaHUEM  (COONIOJIEHHE  MpaBWI  TMOBEACHUS B MPUPOJIE,
HaIlpaBJICHHBIX Ha COXPAHEHUE pABHOBECHUS B DJKOCHUCTEMaX, OXpaHy BHJIOB,
KOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JEUCTBUM, NPUHOCIIIMX BpPEd  OKPYXKaAIOUIEH
MPUPOTHON Cpee, YMEHHE MPOTHO3MPOBATH HEOJIATOMPHUATHBIE SKOJOTHUYECKHE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPAIATh UX;

HaJIMYue Pa3BUTOTO HKOJOTHMUECKOTO MBIIICHUS, SKOJOTUUYECKON KYJIbTYPHI,
ombITa JEATEeIIbHOCTH AKOJIOTMYECKOM HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMM B TO3HABATEIbHOM, KOMMYHHKATUBHOM M COLMAIbHOMU



MPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON JESATEIbHOCTH SKOJIOTHUECKON
HaIpaBJIEHHOCTH;

8) meHHOCTH HAYYHOTO MO3HAHMSI:

c(OPMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHOM MPAKTWKH, OCHOBAHHOTO Ha JIMAJOre
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOEI0 MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEpPIIIEHCTBOBAHUE SI3bIKOBOW M YUTATEJIbCKOM KYyJIbTYphl KaK CpEACTBa
B3aMMOJEHCTBUS MEKIY JIOAbMU U IMO3HAHUS MUPA;

MOHUMAaHuEe CcrhenupuKy OHOJIOTMH KaK HayKd, OCO3HaHWUA €€ polu B
(GOpMUPOBAHUN PALMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJIOCTHOTO
npejcTaBiIeHUs 00 OKpY)KalIleM MHpE Kak O €AMHCTBE NPUPOJbI, YEJOBEKa U
o0miecTBa, B MO3HAHMM MPHUPOJIHBIX 3aKOHOMEPHOCTEW W peuIeHHH MpodsieM
COXPaHEHUs1 IPUPOITHOTO PAaBHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHMU ISl COBPEMEHHOM IMBUIIU3ALINH:
oOecriedeHrss HOBOTO YpPOBHS Pa3BUTHS MEIUIMHBI, CO3/IaHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX  pellaTb PEeCypCcHble MpoOJieMbl  pa3BUTHUSA
4eJI0BEYECTBa, MOMCKA MyTeH BbIX0/AA U3 II00aNbHBIX 3KOJOTHYECKHUX MPOOJIeM U
oOecrieyeHusi  mepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  pPalMOHAIBHOMY
UCIIOJIb30BAaHUIO TPHUPOAHBIX PECYpPCOB W (POPMUPOBAHUIO HOBBIX CTAHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B IMOJIYYEHUU OUOJIOTMYECKUX 3HAHUH B ILEJAX
NOBBILICHUSI OOLIEH  KyJbTypbl, €CTECTBEHHO-HAy4YHOH TI'pPaMOTHOCTH, Kak
COCTaBHOM 4YacTW (PYHKIIMOHAJIBHOM I'PAMOTHOCTH OOydaromuxcs, GopMupyemon
IpU U3YYCHUH OUOJIOTHH;

NOHMMAaHHE CYUIHOCTH METOAOB MO3HAHMsI, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH HCHOJb30BaTh MOJy4daeMble 3HAHUS [UIs aHajiu3a Hu
OOBSICHEHUSI SBJICHUN OKPY’KAIOIIEro MUPA U MPOUCXOAAIIUX B HEM H3MEHEHHH,
yMEHUE JellaTb OOOCHOBAaHHBIE 3aKJIIOYEHHMSI HA OCHOBE HAy4YHbIX (AKTOB U
UMEIOIINXCS JAHHBIX C IENBIO MOTYYCHHSI TOCTOBEPHBIX BHIBOIOB;

CHOCOOHOCTh CaMOCTOSITEIBHO HCHOJIb30BaTh OMOJIOTUYECKUE 3HAHMS IS
pelieHust npoOJieM B peaibHBIX )KU3HEHHBIX CUTYaIIHAX;

OCO3HAHHWE IIEHHOCTH HAy4YHOW JEeSATEIbHOCTH, TOTOBHOCTH OCYUIECTBIISThH
MPOEKTHYIO U HCCIIEIOBATEIBCKYIO AEATEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K  HENpPEepPhIBHOMY  OOpa3oBaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHHIO HOBBIX 3HAaHUN MO OWUOJIOTHHU B

COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMHU.
METAINIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yJbTaThl OCBOEHHUs ydeOHOro mpeamera «buonorus»
BKJIIOYAIOT: 3HAYUMBbIE 111 POPMUPOBAHUSI MUPOBO33PEHUS 00YHAIOITUXCSI



MEXIUCUUIUITMHAPHBIE (MEXIpeaIMEeTHbIE) OOIeHaAyYHbIe MOHATHUS, OTpa)karoliue
[EJOCTHOCTh HAy4YHOW KapTUHBI MHUpa M CHeUU(UKYy METOJ0B IO3HAHUS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BEIEeCTBO, PHEPrus, sIBJICHHUE, MPOIIECC,
CHCTeMa, Hay4dHbIM (hakT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCJEIOBAHUE,  HAONIOAEHUE,  M3MEpPEHUE,  JKCIEPUMEHT U  JIpyTHE);
yHHUBEpCcajgbHble yueOHbIe JeWCTBUS (TO3HABAaTENbHBIE, KOMMYHHUKATHBHBIC,

peryJISTUBHBIC), obecrieynBaroIme dhopmupoBaHrue GyHKIIMOHAIBHOM
I'PaMOTHOCTH W  COIMAJIBHONH KOMIIETEHIIMM OOYYaroIIUXCs; CIIOCOOHOCTH
oOyJaronmxcs MCIIOJIb30BATh OCBOCHHBIE MEXIUCITUTUTMHAPHEIC,

MHUPOBO33pEHUYECKHE 3HAHUS W  YHUBEpCAJIbHble YydeOHble JIEHCTBUS B
MO3HABATEIbHON U COLUAIIBHOW MPAKTHUKE.

B pe3ynbrate nzyueHus OMOJI0OTUU Ha YPOBHE CpPEIHEro 0011ero oopa3oBaHus
y oOyuaromerocst OyayT cGOpPMUPOBAaHBI I103HABATEIbHBIE YHUBEPCAJIbHBIE
y4yeOHbIE JIEUCTBUS, KOMMYHHUKATHBHBbIE YHHUBEpCAJbHbIE Yy4eOHBIE JIEHCTBUS,
PEryJISTUBHBIE YHUBEPCAIbHBIE YUEOHbIE NEHCTBHSI, COBMECTHAS IEATEIbHOCTD.

MertanpeameTHble pe3yiabTaTbl OCBOECHHS IPOrpaMMbl CPEIHEro O0OIIero
00pa30BaHUs JJOJDKHBI OTPAXKATh:

OBaanenue YHHBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbLHBIMU
AeCTBUSIMM:

1) 6a30BbIe JJIOTHYECKHE A CTBHS:

CaMOCTOATENbHO  (OPMYJIUPOBaTH W aKTyaJu3UupoBaTh  Mpobiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh NPH OCBOEHUM 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS
(aHanu3a, cUHTE3a, CpaBHEHUsI, KiaccudUKaluu, 0000IEeH s ), PACKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATUHN (BBIIETATh WX XapaKTepHbIE MPU3HAKU, YCTAHABIMBATH
CBSI3U C IPYTMMH MOHSITHUSMH);

ONpENEeNATh LENH JEITENbHOCTH, 3aJaBas MapamMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCII0JIb30BaTh OMOJIOTMUECKUE TOHSTHUS i1 OOBSICHEHUS (PAKTOB U SIBICHHM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTUYECKHE PACCYXKJCHHUS (MHAYKTUBHBIC, JEAyKTHUBHBIE, IO
aHAJOTUM), BBISABIATH 3aKOHOMEPHOCTH M TNPOTUBOPEUHS B PacCMaTpUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUYEHUS;

NPUMEHSTH CXEMHO-MO/ICJIbHbIE CpelcTBa TSt MPEICTABICHUS
CYUIECTBEHHBIX CBSI3€Hl M OTHOIICHUN B M3y4aeMbIX OMOJOTHMYECKHX OOBEKTax, a
TaKK€  NPOTHUBOPEUMA  Pa3HOr0  poOJa,  BBIBICHHBIX B Pa3JIMYHbBIX
WH(POPMAITMOHHBIX UCTOYHUKAX;

pa3pabaThiBaTh IUIAH pPEIIEHUs NPOOJeMbl C YYETOM aHajau3a MMEIOLIUXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B I€ITEIBHOCTh, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB



LEJISIM, OLICHUBATh PUCKHU TOCEICTBUN ACSITETbHOCTH;

KOOPAMHHUPOBATH U BBIIIOJIHATE PA0OTY B YCIOBUSX PEATIBHOTO, BUPTYaJIbHOTO
Y KOMOWHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 0a30Bble HCCIET0BATEIbCKHE AeiiCTBHS:

BJIAJIETh HaBbIKAMU Y4EOHO-UCCIIEA0BATEIBLCKOW U MPOEKTHOMN JIEATEIBHOCTH,
HaBbIKAMHU  pas3pelieHus  MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIEHUS TPAKTUUECKUX 3a/1ay, IPUMEHEHUIO
pa3IMYHBIX METOJOB IMO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BHJBI JIEATEIBHOCTH MO TOJYYEHHIO HOBOIO
3HaHUs, €ro HMHTEpPIpeTaluu, MpeoOpa3OBaHHI0O U MPUMEHEHHIO B Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHUPOBAaTh HAyYHBIN THI MBIIUICHUS, BIaJ€Th HAYYHON TEPMUHOJIOTHEH,
KITIOYEBBIMH MTOHITHSIMH U METOJIaMU;

CTaBUTh U (POpMyIHpOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
NESTEIIbHOCTH U JKU3HEHHBIX CUTYalUsIX;

BBISIBJISITH PUYMHHO-CJIECTBEHHBIE CBSI3M W aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTATh THUIIOTE3y €€ pelICHHs, HaXOAUTh AapTyMEHTHI Ui J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTphl U KPUTEPUHU PELICHHUS;

aHANIM3UPOBaTh IMOJYYEHHbIE B XOAE PEIICHHS 3alauyd  pe3yJIbTaThl,
KPUTHYECKHU OLEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYAIIUsIM, OIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYULIECTBJISTh LI€JICHANIPABICHHBIM MOUCK MEPEeHOca CPEICTB M CIOcOo00B
JeHCTBUS B MPOPECCUOHANBHYIO CPELLY;

YMEThb IMEPEHOCUTh 3HAHMS B MO3HABATEJIbHYI0 M IMPAKTUYECKYI0 00J1acTh
KU3HEICATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIC WIEH, MpEAJiaraTb OPUTHHAIBHBIE TOIXOABl U PEIICHUs,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

3) pabora ¢ uHpopManueii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHUKAX MH(MOpMAIK (TEKCTe yueOHOTO
nocoOusi, HAyYHO-TIOMYJISIPHOW  JUTEpaType, OWOJOTMYECKUX CIIOBapsX H
CTIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX, B VIHTepHETE), aHaTU3UpOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUAOB U (OPM MPEACTABICHUS, KPUTUUECKU OLICHUBAThH
€€ JT0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

dbopMyIMpOBaTh 3aMpOChl U MPUMEHSTH Pa3IWYHBIE METOJBI MPHU TOUCKE U
otbope Ouosiornyeckoil MHGOpPMALIUU, HEOOXOAUMOU ISl BBITIOJHEHUS YYEOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCIONb30BAHUS HHMOPMAIIMOHHO -KOMMYHHKATHBHBIX



TEXHOJIOTHUIA, COBEPILIEHCTBOBATh KYJbTYPY aKTUBHOT'O HCIIOIb30BAaHUS PA3IUUHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpAaTh  ONTHUMalbHYIO  (OpMYy  NpEICTaBICHUS
Ouonoruueckoi HHPopMaIu (CXembl, rpapuKy, AUarpaMMbl, TAOIULIbI, PUCYHKH U
Apyroe);

UCIIONb30BaTh HAYUYHBIM S3bIK B KadyecTBE CpeACTBa npu padbore ¢
Oounonornyeckoi nHbopmalmei: MPUMEHSTh XUMUYECKUE, GU3NUECKUE U
MaTeMaTUYeCKHe 3HAaKM W CHUMBOJIbI, (OpMyJbl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIB30BaTh M NPEoOpa3oBbIBaTh  3HAKOBO-CHUMBOJMYECKHE  CPENCTBA
HaIJISTHOCTH;

BJIAJCTh  HABBIKAMU  pACIO3HABaHUS M 3alUThl  MHGOpPMAIINH,
MH(POPMaAIMOHHON 0€3011aCHOCTH JIUYHOCTH.

OBJiaeHne YHUBEPCAIbHBIMIA KOMMYHHMKATHBHBIMHY IeCTBUSIMU:

1) obuenme:

OCYULIECTBJISITh KOMMYHHUKAIIMU BO BCeX c(epax KU3HU, aKTUBHO Y4aCTBOBAThH
B JMAJIOre WIW AUCKYCCHUHU MO CYLIECTBY OOCYX/J1aeMoil TeMbl (YMEHHE 3a/1aBaThb
BOIIPOCHI, BBICKAa3bIBaTh CYXKJEHUS OTHOCUTEIBHO BBIIOJHEHHS IPENIaracMou
3a/layy, YYUTHIBaTh MHTEPECHl M COIIACOBAHHOCTH IMO3HUIMKA JIPYTUX yYaCTHHUKOB
JIMajora Wik JUCKYCCUN);

pacno3HaBaTh HeBepOalbHBIE CpeAcTBa OOIIECHHS, MOHUMAaTh 3HAYEHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHMS KOH(MIMKTHBIX CUTYallHi,
YMETb CMATYaTh KOH(MIUKTHI U BECTU MIEPErOBOPHI;

BJIAJETh PA3IMYHBIMHU CIIOCOOaMHM OOILIEHUS M B3aUMOCHCTBHUS, MOHUMATh
HaMepeHUsl APYTHUX JIOACH, MPOSBIATh YBAXKUTEIBHOE OTHOLIEHUE K COOECETHUKY
U B KOPPEKTHOU Popme hopMyTupoBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHHMS C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl JeSTeJbHOCTh:

NOHUMATh W HUCIIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW M MHIWBHUAYaTbHOU
paboThI TIPU PEIICHUN OMOJIOTMYECKOUN MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHHUs TPYNIOBbIX (JOpM B3aUMOJEHCTBUS MPHU peLICHUH yueOHOM 3a/1a4H;

BBIOMpPATh TEMAaTUKy W METOJIbl COBMECTHBIX ACUCTBUH € Y4ETOM OOIIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjeHa KOJUIEKTHBA,;

OpUHUMATh eI  COBMECTHOM  JEATEIbHOCTH, OPraHu30BBIBaTh U
KOOPJIMHHUPOBATH JECHUCTBHUS 10 €€ JOCTHXCHHUIO: COCTABJIATH IUIAH JICHCTBHM,
pacrpenenartb poiad ¢ Y4ETOM MHEHUM YYacTHHMKOB, OOCYXIaThb pE3yJIbTaTbl
COBMECTHOM paboThI;

OLICHMBATh KaueCTBO CBOETO BKJAJa M KaXJOr0 YYaCTHHKAa KOMAaHJIbl B
OOIIMii pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

npemjaraTb HOBBIE TPOEKTHI, OLEHWBATh HWJEU C [O3MIUH HOBHU3HBI,



OPUTHHAJIBHOCTH, NPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh TTO3UTHBHOE CTPATErMYECKOE IIOBEJICHHE B PA3JIUYHBIX
CUTYaIIUSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJ1ajIecHH e YHUBEPCAJIbHBIMHU PEryJSITUBHBIMU ACHCTBUSIMM:

1) camoopraHu3amusi:

WCIIOJIB30BaTh OWOJOTHYECKWE 3HAHWSA JJIS BBIABICHUA TIPOOIEM U UX
pelIeHus B ®KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBHIOMpAaTh HAa OCHOBE OHOJOTUYECKMX 3HAHUU IIEJEBbIE U CMBICIOBBIC
YCTaHOBKM B CBOMX JICMCTBHUSIX M MOCTYIKax MO OTHOLICHUIO K WUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3[I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEJIbHO OCYILECTBIIATh ITO3HABATEIBHYIO ACATEIBHOCTD, BBISBIIATH
npoOJIeMBbl, CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 3a7a4d B 00pa30BaTEIbHOM
JESTEIbHOCTH U ’KU3HEHHBIX CUTYalUsX;

CaMOCTOATENILHO  COCTAaBJATh IUIAH pEIIEHUs Npo0ieMbl C  Y4ETOM
MMEIOIIUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

J1aBaTh OLICHKY HOBBIM CUTYAaIUsIM;

pacuIMpsITh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JieJIaTh OCO3HAHHBIA BBHIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
34 pEIICHHE;

OIICHUBATh MPUOOPETEHHBIN OIBIT;

CrIocoOCTBOBaTh (HOPMHUPOBAHUIO M TPOSBICHUIO HIUPOKOW JPYIUIIUU B
pa3HbIX O00JACTSIX 3HAHWUW, TOCTOSHHO IOBBIIIATH CBOM 0OOpa3oBaTEIbHBIA H
KYJIbTYPHBIN YPOBEHBD.

2) CaMOKOHTPOJIb:

J1aBaTh OLCHKY HOBBIM CUTYalUsIM, BHOCUTb KOPPEKTUBBI B HEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh  HAaBBIKAMU  TIO3HABaTEJIbHOM  pediekcuu Kak  OCO3HAHMS
COBEPILIAEMBIX JICCTBUM M MBICIUTEIbHBIX TMPOIECCOB, HX PE3YJIbTATOB U
OCHOBAHUM, HCIOJIb30BaTh MPUEMBI pe(IECKCUN JI1 OLEHKU CUTyallid, BbIOOpa
BEPHOT'O PEILLICHUS;

YMETh OLICHUBAaTh PUCKA M CBOCBPEMEHHO NPUHUMATh PEUICHHUS IO HX
CHIDKCHUIO;

MPUHUMATh MOTHUBBI W APTyMEHTHl JPYTrUX TIPpU aHaJIU3€ PEe3yJbTaTOB
JIESITEbHOCTH;

3) npuHsTHE ceOs ¥ APYrUX:

MPUHUMATH ce0sl, TOHUMasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI W APTyMEHTHl JPYrUX TNPU aHAIU3E PE3YJIbTATOB
JIESITETbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIMOKHY;

pa3BUBATh CIOCOOHOCTH TOHUMATh MHP C TTO3UIIUU JPYTOr0 YeIOBEKa.



INPEAMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3ynbTaThl OCBOCHHSI COJICpX)aHUS Y4eOHOro ImpeamMera
«buonorus» Ha yrayOnEHHOM YpPOBHE OpPHUEHTHpPOBaHBI Ha oOecredeHue
npoduibHOro  00y4yeHust  oOydaromuxcst  Ouosorud. OHM  BKIIIOYAIOT:
cnenuduyeckue A OMOJIOTUU HAyYHbIC 3HAHUS, YMEHHUS U CIIOCOOBI JEHCTBUM 110
OCBOCHHIO, UHTEPIIPETAIMU U TIPEOOpa30BaHUIO 3HAHUM, BUIBI JEATEILHOCTH I10
MOJIYYCHUIO HOBBIX 3HAHWM M WX NMPUMEHEHUIO B PA3IMYHBIX yU4EeOHBIX, a TAaK)KE B
pealbHbIX >KU3HEHHBIX cuTyanusx. [IpeamerHble pe3ynpTaThl MPEICTABICHBI IO
rojilaM U3y4eHusl.

[IpeameTHble pe3ynbTaThl OCBOCHUSI yueOHOro mpenmera «buonorus» B 10
Kjlacce JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHMM O MeCT€ U pOJM OHOJIOTMM B CHCTEME
€CTECTBCHHBIX HayK, B (DOPMHUPOBAHMM €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B
MO3HAHWM  3aKOHOB  NPUPOABI M  PEIIEHHH TPoOJeM  PalMOHAIBHOIO
MPUPOOTIOIH30BaHUS, O BKIIAJIE POCCUICKUX U 3apyOEkKHBIX YUEHBIX B Pa3BUTHE
Omooruu;

BJIAJCHUE CHUCTEMON  OHMOJIOTMYECKHX 3HAHUM, KOTOpas  BKIIIOYAET:
OCHOBOITOJIAraromye OWOJOTHYECKUEe TEPMUHBI M TIOHSATUS (PKU3HB, KIIETKa,
OpraHu3M, MeTa0O0JIM3M, TOMEOCTa3, CaMOpPEryJsilus, CaMOBOCIPOU3BEACHHE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHE), OMOJIIOTUYECKUE TEOPUU
(xnetounas reopus T. [lIBanna, M. Llneiinena, P. BupxoBa, xpoMocomHasi Teopus
HacnenacTBeHHocT T. Moprana), ydenuss (H. WM. BaBumoBa - o 1eHTtpax
MHOT000pa3us U MPOUCXOKACHUS KyIbTYPHBIX PACTEHUI), 3aKOHBI (€IMHOO0pa3Us
IOTOMKOB TI€PBOTO TMOKOJEHUS, PacCILEIUICHUs, YUCTOThl T'aMeT, HE3aBUCHUMOTO
HacienoBanuss [. Menaensa, TOMOJIOTUYECKHX pPSIOB B HACJIEACTBEHHOMU
u3menunBoctu H. V. BaBuioBa), mpuHIUIEI (KOMIIJIEMEHTAPHOCTH);

BJIQJICHWE OCHOBHBIMH METOJIaMH HAyYHOTO TO3HAHMs, HCIOIb3yEMbIX B
OMOJIOTMYECKUX HCCIICIOBAHUSAX JKHUBBIX OOBEKTOB (OmMHMcaHWE, W3MEpPEHHUE,
HaOJIOICHNUE, DKCTICPUMEHT);

YMEHHE BBIJICNIATH CYIIECTBEHHBIC MPU3HAKHU: BUPYCOB, KIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPTaHW3MOB, B TOM YHUCIE
OakTepwuii, TpuOOB, PACTCHUI, )KUBOTHBIX U YEJIIOBEKA, CTPOCHUS OPTaHOB U CUCTEM
OpraHOB pAacCTeHM, IKUBOTHBIX, UEJIOBEKa, MPOIECCOB IKUZHEIACATEIbHOCTH,
MPOTEKAIONUX B OpPraHU3MaxX PACTEHUH, JKUBOTHBIX M YEJIOBEKA, OMOIOTHYECKUX
npoleccoB: oOMeHa BemecTB (MeTaboJu3M), MpPEBpALIECHUSI SHEPTUH, OpOKEHMUS,
aBTOTPO(HOTO M reTepoTpOPHOr0 TUIMOB MUTAHUS, (POTOCMHTE3a U XEMOCUHTE3A,
MUTO3a, Meio3a, raMeTorenesa, AMOpUOreHe3a, MOCTIMOPHUOHAIBHOTO Pa3BUTHS,
pa3MHOXKEHHUS,  WHAMBUAYAJIbHOTO  DPa3BUTUS ~ opraHu3ma  (OHTOreHe3a),
B3aMMOJICUCTBUS T€HOB, T'€TEPO3UCa, UCKYCCTBEHHOIO 0TOODA;



YMEHHUE YCTAaHABJIMBATh B3aWMOCBSI3U MEXAY OPTaHOWIAMH KIIETKH H WX
GyHKUUSIMH, CTPOEHHUEM KIETOK pa3HbIX TKaHEH W UX (QYHKUUSAMHU, MEXKIY
opraHamMud W CHUCTEMaMH OpraHOB y pACTEHM, >KUBOTHBIX M YEJIOBEKa M UX
GYHKIHUSIMHE, MEXIy CHUCTEMaMH OpPraHOB M WX (YHKIUSAMH, MEXKIY dSTalaMu
oOMeHa BEIECTB, dTalaMH KJIETOYHOTO IIUKJIA U JKU3HEHHBIX IIUKJIOB OPTaHU3MOB,
dTamamMu SMOPUOHAIBHOTO PAa3BUTHS, T€HOTUIIOM M (EHOTUIIOM, (PEHOTHUIIOM U
(dhakTOopamMu cpeibl OOMTaHUS;

YMEHUE BBISBISATH OTIMYUTEIbHBIC MPU3HAKU >KUBBIX CHUCTEM, B TOM YHUCIE
pacTeHU, )KUBOTHBIX U YEJIOBEKA,;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOIIME aPTryMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CUMBOJMKY JJIS JIOKa3aTelIbcTBa POJICTBA OPraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIT,

yMEHHUE peniaTh OMOJIOTHYEeCKUe 3a7a4i, BBISIBISATh MPUYUHHO-CIIC/ICTBEHHbBIE
CBSI3M MEXKY HCCIEAYEMbIMH OMOJIOTHYECKUMHU MPOIIECCAMU U SIBICHUSMH, JI€IaTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH TOJIYY€HHBIX PE3yJIbTaTOB;

YMEHHUE BBIMOJHATh JabOpaTOpHbIE U MpPaKTUYECKHE padoThl, COOIIOIATh
npaBuia npu padboTe ¢ ydeOHbIM U J1ab0paTOPHBIM 000PYI0BAHUEM;

YMEHUE BBIBUTATh THUIOTE3bI, IMPOBEPITh WX OKCICPUMEHTATHLHBIMU
cpencTBamMu, (GopMynHpys 1LeTb HCCIEAOBaHUS, AHATU3UPOBATH MOTyYEHHBIC
pe3yNbTaThl U €NIaTh BBIBOJIBL;

YMEHHUE y4YacTBOBAaTh B y4E€OHO-HCCIIENOBATEIHCKON paboTe mo Ouosoruw,
DKOJIOTUU U MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAy4YHBIX OOIIECTB, W
nyOJIMYHO  TPEACTABIATh  TOJMYYEHHBIE  pe3ydbTaThl  Ha  YUYCHUYECKUX
KOH(epeHUusX;

YMEHHUE OIICHUBATh ATHUYECKHUE AaCMEKThl COBPEMEHHBIX HCCIICIOBAHUN B
obmacTu  OmomorMM M MEOUIMHBI  (KJIOHMpPOBaHWE,  HCKYCCTBEHHOE
OIJIOJJOTBOPEHHE, HAIPaBICHHOE W3MEHEHHE T'€HOMa U CO3JaHHE TPAHCTEHHBIX
OpraHu3MOB);

YMEHHUE OCYIIECTBISATh OCO3HAHHBLIM BBIOOP Oyayiei npodecCuoHAIBHOM
JeSATEeTLHOCTH B 00JacTH OMOJIOTHMH, MEIUIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIbCKOTO XO3SMCTBA, MUINEBOM MPOMBINUICHHOCTH, YTIyOJNsATh MO3HABATEIHHBIN
MHTEpEC, HAMPABIICHHBI HA OCO3HAHHBIA BHIOOP COOTBETCTBYIONIEH Npodeccuu u
NPOAODKEHNE OMOJOTHYECKOro 00pa3oBaHUsI B OpPraHU3alUsAX  CPEAHETO
po¢eCCUOHAIBHOTO U BBICIIIETO 00pa30BaHUs.

[IpenmeTHBIC pe3ynbTaThl OCBOCHUS yueOHOTO Tpenmera «buomorus» B 11
KJlacce TOJKHBI OTPaXaTh:

chOpMUPOBAHHOCTh 3HAHMK O MeCTe U PpOJM OHOJIOTMM B CHCTEME
€CTECTBCHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHO -HAyYHOU
KapTUHBI MHpa, B TO3HAHWHM 3aKOHOB TMPUPOABI M PEHIEHUU HKOJOTHYCCKUX
npobyieM YeIoBEUecCTBA, a TaKXKe B PEIICHUH BOIMPOCOB PAUOHATIHLHOTO



IPUPOJIOTIONB30BaHUS, U B (DOPMHUPOBAHUM IIEHHOCTHOTO OTHOIICHHUS K MPHUPOJE,
OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUUCKUX U 3apyOekKHBIX yUEHBIX-OHMOJIOrOB B
pa3BuTHE OUOJIOTUY;

YMEHUE BJAJETh CHCTEMOW OHOJOTMYECKHX 3HAHHUWA, KOTOpas BKIKOYAET
ONpENENEeHUs] W IOHMMAaHHWE CYIIHOCTH OCHOBOIIOJAralmuX OHUOJIOIrHYECKUX
TEPMHHOB U TOHATHHA (BHI, 3KOcHcTeMa, Ouocdepa), OMOTOTHYECKHE TEOPHH
(aBomroniionHas Teopusi Y. JlapBuHa, CHHTETHUYECKasi TEOPUs IBOJIIOIUU), YUCHUS
(A. H. CeseprioBa - 0 myTsx W HampapieHUsX sBojronuu, B.M. Bepnajackoro - o
ouocdepe), 3akoHbl (reHeruyeckoro paBHoBecust J[x. Xapau u B. BaitnOepra,
3apogsiieBoro cxoactea K. M. bspa), npaBuna (munumyma FO. JluGuxa,
HKOJIOTUYECKON mNHpaMuabl SHEpruM), rumnores3bl (rumore3a «vupa PHK» V.
['un6epra);

YMEHHME  BIAJETh  OCHOBHBIMM  METOJAAaMH  HAy4YHOIO  IIO3HAHWA,
UCTIONb3YEMBIMU B OMOJIOTHYECKHUX HUCCIIETOBAHMUIX JKUBBIX OOBEKTOB M AKOCHCTEM
(omucanue, U3MepeHue, HaOJIOJEHUE, SKCIIEPUMEHT), CIOCOOaMH BBISABICHUS U
OLIEHKH aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE;

YMEHHME BBIIEIATh CYIIECTBEHHbIE MPU3HAKU: BUAOB, OHOIE€OLEHO30B,
PKOCUCTEM U Ouochepsl, CTAOMIU3UPYIOUIETO, JBHXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOTO otOopa, AJITONaTPUYECKOTO U CUMIIATPUYECKOTO
BUJI000pa30BaHusl, BIMSIHUS JBKYIUX CHJI SBOJIOIUN HA TeHOMOH MOMYJISINH,
IPUCIIOCOOIEHHOCTH OPraHU3MOB K Cpelle OOMTaHUs, YepeOBaHUsl HANpaBICHUN
HBOJIIOLIMU, KPYTOBOPOTA BELIECTB U MOTOKA SHEPTUH B 3KOCUCTEMAX;

YMEHUE YCTaHABIMBATh B3aUMOCBS3M MEXKIY MPOLECCAMH 3BOJIOLUH,
JIBUKYIIUMH CHJIAaMH aHTPOIOTeHe3a, KOMIIOHEHTAMU Pa3jMYHbIX JKOCHUCTEM U
IPUCIIOCOOICHUSMU K HUM OPTaHU3MOB;

YyMEHUE  BBISBISATH  OTJIMYUTENbHBIE  TMPU3HAKU  JKUBBIX  CHCTEM,
MPUCTIOCOOJICHHOCTh BUJOB K Cpelle OOuTaHus, aOMOTHYECKUX U OMOTHYECKHUX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aMMOCBS3€d  OpraHM3MOB B  COOONIECTBax,
AHTPOITOTEHHBIX U3MEHEHUN B IKOCUCTEMaX CBOEH MECTHOCTH;

YMEHHE HCIOIb30BaTh COOTBETCTBYIOLIME aPryMEHTHI, OHOJIOTHMYECKYIO
TEPMHUHOJIOTHIO M CHUMBOJIMKY ISl JI0Ka3aTelbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEeMaTUYECKUX TPYII, B3aMMOCBS3M OPTaHU3MOB M Cpellbl OOMTaHWsI, €INHCTBA
YeJIOBEUECKUX pac, HEOOXOJUMOCTH COXpaHEHUSI MHOrooOpasusi BHUIOB H
HKOCUCTEM KaK YCIIOBHUS COCYIIECTBOBAHMSI MPUPOJIBI U YETIOBEYECTBA;

YMEHHE pelaTh OMOJOTHYECKUE 33[Ja4H, BBIABIATH MIPUIMHHO-CIIEICTBEHHBIC
CBSI3M MEXIY HCCIEAYEMbIMH OMOJIOIMUECKUMHU MPOLIECCAMU U SIBICHUSMH, JIE1aTh
BBIBOJIbI U TPOTHO3BI HA OCHOBAHHH MOJYYCHHBIX PE3yJIbTATOB;

YMEHUE BBINOJHATh Ja0OpaTOpHble W MpaKkTUYECKUe padoThl, COONIOAATH
npaBuiia pu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE BBIIBUTaTh THUIOTE3bl, MPOBEPATh MX HKCHEPUMEHTAIbHBIMU



cpeacTBamu, (opMmynupys LeJdb HCCIEAOBaHUS, AHATU3UPOBATH MOJyYEHHbBIE
pe3ynbTaThl U Je1aTh BHIBOIbI,

YMEHHUE Yy4YacTBOBAaTh B yueOHO-HCCIIENOBAaTEIbCKON padoTe mo Ouosoruw,
9KOJIOTUM W MEAUIIMHE, MPOBOAMMON Ha 0a3e MIKOJBHBIX HAyYHBIX OOILIECTB, U
nyOMMYHO  TMPEACTaBIATh  MOJYYEHHBIE  pe3ydbTaThl HA  YUYEHHYECKUX
KOH(EpEeHIINSIX;

yYMEHHUE OLICHUBATh TUIIOTE3bl U TEOPUU O MPOUCXOKICHUM KU3HU, YEIIOBEKa
U YEJIOBEUECKHX pac, O MPUYMHAX, MOCIEACTBUSIX M CHOCO0axX MpeJoTBpaICHUS
I00ANBHBIX M3MEHEHH B Onocdepe;

YMEHHUE OCYIIECTBJIATh OCO3HAHHBIM BBHIOOp Oyaymied mpodeccruoHambHON
NESATEIIbHOCTH B 00J1acTU OMOJIOTHH, SKOJIOTHH, IPUPOIONIOIb30BAHMS, MEAUIINHEI,
OMOTEXHOJIOTUH, TICUXOJOTHM, BETEPUHAPUU, CEIBCKOTO XO34WCTBA, MUIIEBOU
IPOMBIIIIEHHOCTH, YIAYOJIsTh I103HABATEIbHBIM HWHTEPEC, HAINpaBJICHHbBIA Ha
OCO3HAHHBIA  BBIOOp  COOTBETCTBYIOIIEH  mpodeccur U MNPOAOCTHKEHHE
OMOIOTHYECKOTO 00pa30BaHMs B OpraHU3AIUSAX CPEAHEr0 MPOo(ecCHOHATBFHOTO U
BBICILIETO 00pa30BaHMUsL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Koan4uecTBO 4acoB

HauMeHoBaHuUe pa3iejioB H TeM Kontpoabubie | IlpakTuyeckue | JJeKTpoHHBIE (HU(pOBLIE)
Ne n/n Beero P p P
NMPOrpamMMbl padoThbI padoThbI o0pa3oBaTe/ibHbIE PeCypChl
1 Buomorus kak Hayka 1 Bubmmorexa
LIOK https://m.edsoo.ru/7f41¢c292
2 JKuiBbIe CHCTEMBI U UX U3YUCHHE 2 bubmiorexa
LIOK https://m.edsoo.ru/7f41¢c292
3 Buosorus KieTku 2 0.5 bubmiorexa
LIOK https://m.edsoo.ru/7f41¢c292
4 XuMHYecKasi OpraHUu3aIus KICTKA 10 1 bubmiorexa
LIOK https://m.edsoo.ru/7f41¢c292
5 Crpoenre v QyHKIUH KICTKH 8 2 bubnuoreka
LIOK https://m.edsoo.ru/7f41¢c292
5 OOMeH BeIEeCTB U IPEBpaIlCHHE 9 5 BuGimorexa
OHCPI'UM B KJIICTKC LIOK https://m.edsoo.ru/7f41¢c292
7 Hacnez[CTBeHIfa;I uHpoOpMaus U 9 05 Bu6moTeKa
peain3anus ec B KICTKE ITOK https://m.edsoo.ru/7f41¢c292
8 Ku3HEeHHBIH MUK KIIETKH 6 1 Bubnmorexa
LIOK https://m.edsoo.ru/7f41¢c292
9 Crpoenne U GYHKIMHA OPraHU3MOB 17 1.5 Bubmiorexa
IIOK https://m.edsoo.ru/7f41¢c292
10 Pa3MHOXeHHEe ¥ Pa3BUTHE OPTAaHU3MOB 8 1.5 bubmiorexa
IIOK https://m.edsoo.ru/7f41¢c292
1 I'eHeTHKa - HAayKa O HACIIEJICTBEHHOCTH U 5 05 BuGmorexa

N3MCHYMUBOCTU OPTaHN3MOB

IIOK https://m.edsoo.ru/7f41¢c292
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bubanoreka

12 3aKOHOMEPHOCTH HACJIEACTBEHHOCTH 10 1
LIOK https://m.edsoo.ru/7f41¢c292
13 3 6 1 bubnuoreka
AKOHOMEPHOCTH HIMCHIHBOCTH LIOK https://m.edsoo.ru/7f41¢c292
14 I'eHeTHKA YeIOBEKa 3 0.5 bubmiorexa
LIOK https://m.edsoo.ru/7f41¢c292
15 Cenexuus OpraHu3MoB 4 2 bubmiorexa
LIOK https://m.edsoo.ru/7f41¢c292
16 BHOTEXHOJIOrHs U CHHTCTHYECKAs A Bubnnorexa
ouosorus LIOK https://m.edso00.ru/7f41¢c292
17 PesepBHOE Bpemst 1 bubmiorexa
LIOK https://m.edsoo.ru/7f41¢c292
OBILIEE KOJIMYECTBO YACOB I10 102 15

I[TPOT'PAMME
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11 KITACC

Koan4uecTBO 4acoB

HaumeHoBaHue pa3aeioB U TeM Koutposbnbie | IlpakTuueckue | IJIeKTPOHHBbIE (LH(pOBbIE)
Ne ni/m Bcero
MPOrpamMmbl padoThbI padoThbI o0pa3oBaTe/ibHbIE PeCypChl
1 3apokeHUE U Pa3BUTHE IBOJIOIMOHHBIX 4 Bubnuoreka
npe/CTaBICHUN B OMOJOTHH LIOK https://m.edsoo.ru/7f41cc74
2 MUKpPO3BOIIOLHSA U €€ PE3YIbTATEI 14 2 bubmiorexa
ITOK https://m.edsoo.ru/7f41cc74
3 MakposBOJIIOIHUS U €€ PE3YIILTATHI 6 bubmiorexa
ITOK https://m.edsoo.ru/7f41cc74
A [TpoucxoxaeHue u pa3BUTHE KU3HU HA 15 15 Bubnuorexa
3emite ' LIOK https://m.edsoo.ru/7f41cc74
5 IIpoucxoxkaeHHE YETOBEKA - 10 1 BubInoTeKa
AHTPOITOTEHE3 ITOK https://m.edsoo.ru/7f41lcc74
DKOJIOTHS] — HayKa O
6 B3aMMOOTHOIICHHUSIX OPTAaHU3MOB U 3 05 bubnmoreka
HAJIOPTaHU3MEHHBIX CUCTEM C ' IIOK https://m.edsoo.ru/7f41cc74
OKpY>Karollen cpenon
7 OpraHu3Msbl 1 cpefia OGUTaHuUSI 9 1.5 bubmoreka
ITOK https://m.edsoo.ru/7f41cc74
8 DKOJIOTUS BUIOB U MOITYJISIAIA 9 0.5 bubmorexa
ITOK https://m.edsoo.ru/7f41cc74
9 DKOJIOTHS COOOIIECTB. DKOIOTHUECKIE 12 05 Bubnuorexa
CHUCTEMBI ' IIOK https://m.edsoo.ru/7f41cc74
10 Bbuocdepa - rnobanbHast 3KkocHcTEMA 6 bubmoreka
ITOK https://m.edsoo.ru/7f41cc74
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bubanoreka

11 YenoBeK U OKpY’Karolas cpeaa 6
by P LIOK https://m.edsoo.ru/7f41cc74
12 Pe3epBHOE Bpems 8 bubsmorexa
P p LIOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
102 7.5

[NPOT'PAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJTACC
KosmmuecTBo yacos
Ne Kontpoabubie | IIpakTtuueckune | [larta DJIeKTPOHHBbIE NH(POBBIE
Tema ypoka Bcero
n/n padoThbI padoThbI u3ydeHusi | oOpa3oBaTe/IbHbIC pecypchl
buosnorus kak KOMIUIEKCHAsI bubimoreka
HayKa U KaK 4acTh 1 LIOK https://m.eds00.ru/863e6122
COBPEMEHHOTO 00IIeCTBa https://m.eds00.ru/863e632a
bubnuoteka
JKuBbie crucTeMbl M HX CBOMCTBA 1 IIOK https://m.edsoo.ru/863e6122
https://m.edso0.ru/863e632a
bubnuoteka
YpoBHEBasi OpraHU3aUs KHUBBIX
1 LIOK https://m.edso0.ru/863e6122
CUCTEM
https://m.edso0.ru/863e632a
bubnuoteka
Hcropust OTKPBITHS U H3YUSHHS 1 LIOK https://m.eds00.ru/863e6122
kietku. Knerounas Teopust https://m.edso0.ru/863e632a
Meroasl MOJNEKYIJIIPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTnueckas pabora Nel
1 . 1 05 bubnuoteka
(VISYHCHHE MCETOOB KJICTORHOH ' IIOK https://m.edsoo0.ru/863e6122
6uonoruu (xpomarorpadus,
aneKkTpodopes,
g depeHImaIbLHoe
ueHtpudyruponanue, [TLP)»
XUMHUYECKUN COCTAB KIETKH 1 bubnuoteka
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1TOK https://m.edsoo.ru/863e674e

7 MuHepanbHble BELLIECTBA bubmmorexa
p B LIOK https://m.eds00.ru/863e674¢e
KJIIETKH, KX OMOJIOTHYECKast POJIb
Opranuyeckue BelecTBa
KJIETKU — OEJIKH.
3 JlaGopaTtopHnas pabota Nel 05 bubnuoreka
«O6Hapy)eHHE OETTIKOB ¢ ' LIOK https://m.eds00.ru/863e6b72
MOMOIIbIO KA4ECTBCHHBIX
peaKuuii»
9 CaoticTBa, K1accuukanvs u Bu6nmnoTeka
(ynxuuu 6enxkon LIOK https://m.eds00.ru/863e6b72
10 Oprannueckue BeniecTna Buboreka
KJICTKH — YIJICBO/bI LIOK https://m.edso0.ru/863e6870
11 Oprannueckue BeniecTna Bubioreka
KJIICTKW — JIATTA]IBI IIOK https://m.edso0.ru/863e6870
Hyxnennossie kucnotsl. JJHK n
12 PHK. JIa6oparophas paboTa Ne2 05 bubnuoreka
«MccnenoBanue HyKIEHHOBBIX ' LIOK https://m.edsoo.ru/863e6b72
KHCJIOT, BBIJICJICHHBIX U3 KIIETOK
Pa3TUYHBIX OPTaHU3MOBY
Crpoenue u pynkuuu ATO.
13 Hpyrue nykneosuarpudochaTs bubmmorexa
PYTHC HYK TP LIOK https://m.edsoo.ru/863e6d5¢
(HT®)
Cexsenuposanue JIHK.
bubnuoreka
14 MeTo bl TEHOMUKH,

TPAHCKPUIITOMUKH,

IIOK https://m.edsoo.ru/863e6d5c
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MIPOTEOMUKH

Merozsl CTpyKTypHOHR

bubauoreka

15 OMoJI0run LIOK https://m.edso00.ru/863e6d5c
16 Tunel K1ETOK. bubnuoreka
[TpokapuoTHueckas KieTka LIOK https://m.edsoo.ru/863e6e88
CTpoeHue 3yKapuoTHYECKOM
kieTku. [IpakTuueckas padora Eubmiorexa
17 Ne2 «ld . 0.5 ITOK https://m.edso0.ru/863e6ff0
8 (VISYUCHUC CBOHCTB https://m.edsoo.ru/863e716c¢
KJIETOYHOW MEMOpaHbI»
[ToBepxXHOCTHBIH anmapar bubamorexa
18 Meﬂfﬂ P LIOK https://m.edso0.ru/863e6ff0
https://m.edso0.ru/863e716¢
OnHoMeMOpaHHbIE OPTraHOU/IBI
kietku. [IpakTuueckas pabota bubnuoreka
19 Ne3 «M3ydenue nBUKECHUS 0.5 LIOK https://m.eds00.ru/863e6ff0
IIUTOIUIA3MbI B PACTUTEIBHBIX https://m.edso0.ru/863e716¢c
KIIETKaX»
[ToryaBTOHOMHBIE OPTaHOUIBI
KJIETKW: MUTOXOHIPHH, Erbmorexa
20 HHSCTHI;’ ISH;IGOpaTOPHa’I 0.5 LIOK https://m.edso0.ru/863e6ff0
pabota JeS «ccienopatne https://m.edso0.ru/863e716¢c
IJIa3MOJIN3Aa U JIETIIIa3MOJIN3a B
PACTUTEIBHBIX KIETKAX)
HemeMOpaHHbIe OpraHOUTBI bubmotexa
21 D P P LIOK https://m.eds00.ru/863e6ff0
https://m.edso0.ru/863e716¢
22 Ctpoenue u GpyHKIHH sA1pa bubsmorexa

ITOK https://m.eds00.ru/863e6ff0
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https://m.eds00.ru/863e716¢

CpaBHurenbHas
XapaKTePUCTHKA KIETOK
sykapuot. Jlaboparopnas

bubanoreka

23 0.5 LIOK https://m.eds00.ru/863e6ff0
pabora Ned «lsyuenme https://m.eds00.ru/863e716¢
CTPOEHUS KJIETOK Pa3IMYHbIX
OpraHU3MOB)
AcCUMUISILIUS U TUCCUMMJIALIUS
— JIB€ CTOPOHBI MeTa0oIM3Ma.
Tumnbl oOMeHa BelecTB. Eufmorexa
24 JlaGopatopuas padota Nes . 0.5 LIOK https://m.eds00.ru/863e766¢
«M3ydyeHune KaTaauTHYeCKOn
aKTUBHOCTH (hepMeHTOB (Ha
pUMepe aMuiIa3bl WK
Karajas3bl)»
DepMEHTATUBHBIN XapaKTep
pEaKUHI KJIETOYHOTO
MeTabonusma. Jlaboparopnas
pabota Ne6 «M3yuenue Bubmmorexa
25 (epMEeHTAaTUBHOTO 0.5 LIOK https://m.eds00.ru/863e766¢
pacILeIUIeHHs] IEPOKCUIa
BOJIOPOJa B PACTUTEIBHBIX U
JKUBOTHBIX KJIETKAX)
26 benku-akTuBaTopsl U OenKu- BubnHoTeka
MHIHOUTOPBI ITOK https://m.edso00.ru/863e766¢
97 ABTOTpOGHBIN TUTT 0OMEHa Br6ImMoTeKa
BCIIIECCTB IIOK https://m.edsoo.ru/863e766¢
28 DoTOoCHHTE3 bubnuoreka
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1TOK https://m.eds00.ru/863e7c98

XemocuHtes. JlaboparopHas
pabora Ne7 «CpaBHEeHHE

bubanoreka

29 poreccoB poTOCHHTE3A U 0.5 LIOK https://m.eds00.ru/863e7c98
XEMOCHHTE3a)
AHa’poOHBIEC OPraHU3MBI.
Bunbr OpoxeHust. EuGorexa
30 Jlaboparopuas pabora Neg 0.5 LIOK https://m.eds00.ru/863e7c98
«CpaBHEHHE MTPOLIECCOB
OpOXKEHUS U JBIXaHUS
a1 AdpoOHBIE OPTaHU3MBL. JTaIbl Bubnnorexa
IHEPreTUIEeCKOro oOMeHa LIOK https://m.edsoo.ru/863e7aae
DHeprusi MeMOpPaHHOTO
rpaaueHTa nporoHoB. CHHTE3 bubimoreka
32 AT®: pabora npotoHHOit ATD- LIOK https://m.edso0o.ru/863e7aae
CUHTA3BI
33 Peakuun MaTpuyHOro CMHTE3a bubmiorexa
ITOK https://m.edso0.ru/863e7aae
Tpa"ckpunuus — MaTpUYHBIN bubnuoreka
34 cunte3 PHK IIOK https://m.edsoo.ru/863e7aae
35 TpaHcnsus u e€ STarnbl bubmnorexa
ITOK https://m.edso0.ru/863e7aae
KoaunpoBanue aMHUHOKHUCIIOT.
36 Posb pubocom B GrocuHTe3€ bubmorexa
IIOK https://m.edso00.ru/863e7aae
Oenka
37 Opranuzanus reHoMa y Bu6IHOTEKA
POKAPHOT U 3YKAPHOT IIOK https://m.edsoo.ru/863e7aae
38 MonexynsipHble MEXaHU3MBbI bubnuoteka
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AKCIIPECCUU T€HOB Y 3YKapHOT

1TOK https://m.edso00.ru/863e7aae

Bupycsl — HeKIIETOUHbIC
(hOpMBI KU3HHU B O0JIMTaTHBIE

39 napasuthl. [IpakTudeckas 0.5 BH6HHOTeK_a
LIOK https://m.edsoo.ru/863e7aae
paborta Ne4 «Co3zganue mojienu
BUpYCa»
40 BupycHsie 3a60neBanus BH6HHOTeK_a
. LIOK https://m.edsoo.ru/863e7aae
YeJI0BEKa, )KUBOTHBIX, PACTCHUI
11 Hanotexnonoruu B Onojgoruu u Bubnuoreka
MEITUIIMHE LIOK https://m.edsoo.ru/863e7aae
42 JKu3HEHHBI UK KJIETKA bubnnoreka
ITOK https://m.edsoo.ru/863e7dc4
43 Marpuunsiii cuares JJHK bubmiorexa
ITOK https://m.edsoo.ru/863e7dc4
Xpomocomsl. JlTaboparopHas
14 pabota No9 «3yuenue 05 bubnuoreka
XPOMOCOM Ha FOTOBBIX ' IIOK https://m.edsoo.ru/863e7dc4
MUKpOTIpEnapaTax»
45 Jlenenue KIeTKA — MHUTO3 bubmiorexa
ITOK https://m.edsoo.ru/863e7dc4
Tunsl knetok. Kapuokunes u
nuTokuHe3. JlaboparopHas
46 pabota Nel0 «Habmronenue 05 bubnuoreka
MHTO34a B KJIETKAX KOHYMKA ' IIOK https://m.edsoo.ru/863e7dc4
KOpeIlKa Jyka (Ha TOTOBBIX
MUKpoIIpenaparax)»
47 Perysnsiius >KM3HEHHOTO LIUKJIA bubnuorexa
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KIICTOK IIOK https://m.edsoo.ru/863e7dc4
48 Opraiusm Kak eJuHOE LIEI0e buboreka
ITOK https://m.eds00.ru/863e8436
TkaHu pacTeHuUil. Eu6
noIMoTeKa
49 JlaGoparopuas pabora Nell 05 LIOK https://m.eds00.ru/863e8436
«M3yueHune TKaHEeH pacTeHUIN»
TkaHU )KMBOTHBIX U Y€JIOBEKA. BuiG
50 Jlaboparopnas pabota Nel2 0.5 HOIHoTCKA
«Hgyzemz TKageﬁ KUBOTHED LIOK https://m.edsoo0.ru/863e8436
Oprassl. CHCTEMBI OPTraHOB.
51 Jlaboparopnas pabota Nel3 05 bubnuoreka
«H3yueHne OpraHoB IBETKOBOTO ' LIOK https://m.edso0.ru/863e8436
pacTCHHS
52 Ormopa Tejta OpraHu3MoB bubmiorexa
ITOK https://m.eds00.ru/863e8436
53 JIBU>KEHHE OPraHU3MOB bubsmorexa
ITOK https://m.eds00.ru/863e8436
54 [TuTaHre OpraHu3MoB bubsmorexa
ITOK https://m.eds00.ru/863e8436
[TuTanme MO3BOHOUHBIX
55 KUBOTHBIX. [InieBapuTensHas bubnorexa
LIOK https://m.eds00.ru/863e8436
CUCTEMa YellOBeKa
56 JIbIXaHue OPraHu3MOB bubamorexa
ITOK https://m.eds00.ru/863e8436
57 JIpIxaHue MO3BOHOYHBIX bubnuoreka
JKUBOTHBIX U YEJIOBEKA IIOK https://m.edsoo0.ru/863e8436
58 TpaHcnopt BemecTs y bubnuoreka
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OPraHu3MOB

ITOK https://m.eds00.ru/863e8436

KpOBeHOCHaH cucrema

bubanoreka

59 TTOSBOHOAMBIX JKHBOTHRIX H LIOK https://m.edsoo.ru/863e8436
yeloBeKa
bubnuoTeka
60 Brigenenue y opranu3mMoB
8 Y op ITOK https://m.eds00.ru/863e8436
61 3ammTa y OpraHu3MoB bubnoreka
ITOK https://m.eds00.ru/863e8436
62 " bubnuoreka
MMYHHAA CHCTEMa HeTopeKa LIOK https://m.edsoo0.ru/863e8436
63 PazpaxuMOCTh ¥ peryIsinust y Bu6nmnoTeka
OpraHu3MOB LIOK https://m.edsoo.ru/863e8436
" ymopanbHas perynauus u
04 SHAOKPHUHHAS CUCTEMA bubnorexa
P LIOK https://m.edsoo0.ru/863e8436
JKUBOTHBIX U YEIIOBEKa
65 DopMBI pa3MHOKEHUS BubnnoTexa
OpraHu3MOB IIOK https://m.edsoo.ru/863e8436
bubnunoreka
66 [TonoBoe pazMHOKEHUE
P IIOK https://m.edsoo.ru/863e8436
67 Meiios bubnuoreka
ITOK https://m.eds00.ru/863e8436
l'amerorenes. O6pazoBanue u
pa3BUTHE TIOJIOBBIX KIETOK.
68 JlaGopatopHas pabota Nel4 05 bubnuoreka
«3yueHne cTpoeHus MOJIOBBIX ' LIOK https://m.edsoo.ru/863e8436
KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»
69 WHauBuayansHOe pa3BUTHE bubnuoreka
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OpTraHu3MOB — OHTOI'CHEC3

ITOK https://m.eds00.ru/863e8436

3aksajKa OpraHOB U TKaHEH U3

bubanoreka

"0 3apOJBIIIEBbIX JIUCTKOB LIOK https://m.edsoo.ru/863e8436
PocT u pa3BuTHE JKUBOTHBIX.
JlaGopaTtopnast pabota Nel5
71 «BpIsBIIEHUE TPU3HAKOB 0.5 Bubmioreia
. LIOK https://m.edsoo.ru/863e8436
CXOJICTBa 3apO/bIIIeH
MMO3BOHOYHBIX YKHUBOTHBIX
PasmHoOXkeHue u pa3Butue
pactenuii. JlabopaTopHas
72 pabota Nel6 «Ctpoenue 0.5 bubmmorexa
LIOK https://m.eds00.ru/863e8d78
OpraHOB Pa3MHOKEHUS BBICIINX
pacTeHuin»
73 Hcropus cranoBineHus u BubIHOTEKA
Pa3sBUTHs TCHCTHKM KaK HAyKH LIOK https://m.edso0.ru/863e8c60
OCHOBHBIE IOHSTHUSL U CUMBOJIBI
reHetuku. JlaboparopHas -
nonroTeKa
4 padora Nel 7 «Jlposoguna Kax 0.5 IIOK https://m.edso0.ru/863e8c60
00BEKT TeHETUYECKUX
HCCIIET0BAHUI»
3aKOHOMEPHOCTHU HACJIEAOBAHUS
MPU3HAKOB.
MonorudpuaHoe CKpelniuBaHue.
75 [IpakTuueckas padora Ne5 0.5 bubmmorexa
LIOK https://m.edsoo.ru/863e8efe
"N3y4yeHne pe3yapTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS
y npo3ouier"
76 [{uTosmornyeckre OCHOBBI Br6ImMoTeKa

MOHOTHOPUIAHOTO

ITOK https://m.edsoo.ru/863e8efe
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CKpPEILMBAaHUS

77 Ananusu €e CKpeIIMBaHue bubmorexa
PYIOIHee CKpetl ' LIOK https://m.eds00.ru/863e8878
Henosnoe nomMuHMpoBanue
JurubpuaHoe CKpeluBaHue.
[TpakTrueckas padora Ne6
78 «M3y4yeHue pe3yabTaToB 0.5 bubmorexa
ya pesy ' IIOK https://m.edsoo.ru/863e89a4
JTUTHOPHUTHOTO CKPEIUBAHUS Y
TPO30(HITBI»
79 LuTonornyecknue 0CHOBBI Bubnnorexa
JUTHOPUIHOTO CKPEIIMBAHUS LIOK https://m.edsoo.ru/863e89a4
80 CleruieHHOe HacJIeI0BaHUE Bubnnorexa
IPHU3HAKOB LIOK https://m.edsoo.ru/863e8c60
81 XpOMOCOMHaH TCOPpHA Buoauorekxa
HACJIEACTBEHHOCTH LIOK https://m.edso0.ru/863e8c60
82 I'enernka nona bubnuoreka
ITOK https://m.eds00.ru/863e8c60
g3 I'eHoTun kak 1ienocTHas bubnuoreka
cucTemMa ITOK https://m.edso0.ru/863e8c60
I'eneT4EeCKUI KOHTPOJIb
84 pPa3BUTHS PACTEHUI, )KUBOTHBIX Brbmuorexa
’ IIOK https://m.edso0.ru/863e8c60
1 4YeJoBeKa
85 M3MeHYnBOCTh TPU3HAKOB. bubnuoreka
Buibl M3MEHYMBOCTH IIOK https://m.edsoo.ru/863e8efe
86 Monuduxarmontas Bubnuoreka
U3MEHYHUBOCTD IIOK https://m.edsoo.ru/863e8efe
87 BapuauvoHssiii psag u 05 BubIHoTeKa

BapHalMOHHas KpuBas.

ITOK https://m.edsoo.ru/863e8efe
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JlaGopaTopnas pab6ota Nel8
«Uccnenosanue
3aKOHOMEPHOCTEM
MOIU(PUKAITMOHHOM
n3MeH4uBOCTH. [locTpoeHue
BApUALIMOHHOTO psifia U
BAapUALIMOHHON KPUBOM»

I'enorunuueckas
88 M3MEHYNBOCTh. KoMOMHaTHBHAS Bromuozexa
LIOK https://m.edsoo.ru/863e8efe
U3MCHYMBOCTh
MyTanuoHHast U3MEHYUBOCTb.
89 [TpakTuueckas pabota No7 05 bubnuoreka
«Myramu y npo3oduisl (Ha ' LIOK https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIIpENapaTax )»
3aKOHOMEPHOCTH
90 MYTaALlHOHHOTO IpoIecca Eubmorexa
yr p ' LTOK https://m.edsoo.ru/863e8efe
ONUTeHEeTHKA U YTMUTeHOMHUKA
I'eHeTrKa yenmoBeka.
01 [TpakTuyeckas pabora Ne§ 05 bubnuoreka
«CocraBieHue u aHaJIn3 ' IIOK https://m.edso0.ru/863e8d78
POIOCIOBHOM»
92 MeToabl METUITUHCKON bubnuoreka
TCHETHKHU IIOK https://m.edso0.ru/863e8d78
3HaYCHHE MEIUIIMHCKOMN
93 TEeHETHKU B MPEAOTBPAIICHUN U BubnuoTeka
JICUEHUHU TeHETHYECKUX ITIOK https://m.edso0.ru/863e8d78
3a00JI€BaHUI YeIOBEKa
94 OCHOBHBIC TIOHSATHSI CEJICKITHH. 0.5 bubnmoreka
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JlaGopaTopnas pa6ora Nel9
«V3ydyenune copToB KyIbTYPHBIX
pacTeHui U OPOJ JOMAILIHUX
KUBOTHBIX)

ITOK https://m.edso0.ru/863e9214

MeToOb!I CENEKIIMOHHON
paboTtsl. JIabopaTopHas paborta

bubanoreka

95 :
Ne20 «M3ydyenne MeTo10B 0-5 LIOK https://m.eds00.ru/863e9214
CEJICKLIUH PACTCHUN»
JloCTHOKEHMS CeNIeKITUN
96 pacTEeHU U KUBOTHBIX. 05 bubnuoreka
[Mpaktuueckas padora Ne9 ' LIOK https://m.edso0.ru/863e9214
«IIpuBuBKa pacTeHHI»
CoxpaHeHnue, U3y4eHue u
bubnuoreka
97 HCIIOJIb30BAHHUE TCHETHUCCKHIX
peCypeo IIOK https://m.eds00.ru/863e9214
buorexHonorus kak Hayka u
OTpacib NPOU3BOACTBA. .
bubnuoreka
08 ITpakTrueckas padora Nel( .
«§3yquHe o 61,1:;1@03 0.5 IIOK https://m.edsoo0.ru/863e9214
OMOTEXHOJIOTHI
99 OcHOBHBIE HaNIPABJICHUS bubnnoreka
CHUHTCTHYECKOM OMOJIOTHH IIOK https://m.edsoo0.ru/863e9214
100 XpOMOCOMHAsI ¥ T€HHAas BHGIMOTEKA
VMHXCHEpUs IIOK https://m.edso0.ru/863e9214
101 MenuuuHcKue OMOTEXHOIOTUH buborexa
IIOK https://m.edsoo0.ru/863e9214
102 Pesepsnbliit ypok. [loBTOpenue, Bu6IHoTEKA

000011IeHEe, CUCTEMATHU3ALIUS

ITOK https://m.eds00.ru/863e9336
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3HAHUH

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

15




11 KITACC

Koan4yecTBO 4acoB

Ne Koutpoabsubie | IIpakruueckue | Jlara DJleKTpoHHbIe UG POBbIE
Tema ypoka Bceero
n/n padoTbI padoThbI u3ydeHusi | 00pa3oBaTe/IbHbIE pecypchl

DBoJtoIIMOHHAs Teopust Y. 1 Bubnmorexa
JapBuna ITOK https://m.edsoo.ru/863ea20e
JIBUKyIIIHE CUJIBI ABOJIOLIMH 1 Bubnmorexa
Bu0B 1o Y. JlapBuny IHOK https://m.edsoo.ru/863ea20e
Bbopn0a 3a cymiecTBoBaHue,

. bubnuoreka
CCTCCTBCHHDBI H 1 LIOK https://m.eds00.ru/863e9570
WCKYCCTBEHHBIH 0TOOp
@OpMHUpPOBAHNE CUHTETHYECKON bubnuoreka
TEOPUH IBOITIOIHA . LIOK https://m.edso0.ru/863e9570
DTarbl HBOJIIOIIMOHHOTO
IpolLecca: MUKPOIBOJIIOLUS U 1 bubmmorexa

LIOK https://m.edso0.ru/863e9570

MaKpO3BOITIOLUS
[Tomymsius — snemMeHTapHas 1 Bubnmorexa
€IMHUIIA YBOIOLIUN ITOK https://m.edsoo.ru/863e99c6
3aKOH T€HETUYECKOro
paBHoBecus k. Xapau, B.
BaiinGepra. JITaboparopHas bubnnoreka
pabota Nel «BrisiBieHme 1 0.5 ITOK https://m.eds00.ru/863e99c6
W3MEHYUBOCTH Y 0COOEH 0JTHOTO
BUJIA»
DnemeHTapHbIe (HaKTOPHI 1 BubmmoTexa

9BOJJIOINH

ITOK https://m.edsoo.ru/863e99c6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6

D¢ dexrt ocnoBarens. dpdexr

bubanoreka

o OyTBUIOYHOTO TOPJIBIIIKA LIOK https://m.edso0.ru/863e99c6
Murpauuu. U3onsamuuun
10 MONYJISAIHNA: Teorpaduyaeckas, Bubmioreia
LIOK https://m.eds00.ru/863e99c6
Ouosornueckas
EctectBenHsbIit 0oTOOp —
11 HaIPaBJIAIOMUN (HakTop Eubmiorexa
ITOK https://m.edso0.ru/863e9ed0
3BOJTIOLIUU
12 ITosoBoii oTOGOp bubmiorexa
ITOK https://m.edso00.ru/863e9ed0
[TpucnocobiaeHHOCTH
OpPraHU3MOB KaK pe3yjbTaT
MHUKPOIBOJIOLIUH. BuG
nonnoTexa
13 JlaGopatopras pabora Ne2 0.5 LIOK https://m.edsoo.ru/863e9fde
«U3yuenune apomopdo30B u
WJIM0AAITAlUi Y pACTEHUU U
KUBOTHBIX»
[Tpumeps! npucnocobaeHut y
OpraHU3MOB:
Moponoruueckue,
¢bu3nonoruyeckue,
14 OMOXHUMHYECKHE, 05 bubnuoreka
MOBEACHUYECKHUE. Ha6opaTopHa51 ' HOK https://m.edsoo.ru/863e9fde
pabota Ne3 «IIpucnocoGnenus
OpPraHU3MOB M UX
OTHOCUTEIIbHAS
11e7IECO00Pa3HOCTH»
15 Bup, ero kpurepuu u 05 BubiHoTeka

cTpykTypa. JJaboparopHas

ITOK https://m.edsoo.ru/863e9cle
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pabota Ne4 «CpaBHEHUE BHIOB
0 MOP(OJIOTHIECKOMY

KPUTEPHUIO»
16 CrpykTypa BUA bubnuoreka
ITOK https://m.edsoo.ru/863e9cle
17 BunoobpazoBanue Kak Bubnnorexa
pe3yabTAT MUKPOIBOIFOIIMH ITOK https://m.edsoo.ru/863e9cle
18 CBs13b MUKPOSBOJIOIHH U bubnuoreka
SIUIEMHOJIOTMH LIOK https://m.edsoo.ru/863e9cle
Maxkpo3Bontonus.
19 [TaneoHTOMOrHYECKHE METOIBI bubamorexa
LIOK https://m.edsoo.ru/863e9cle
M3Yy4YEHUs IBOJTIOIIUN
20 Buoreorpadudeckne MeToab! Bu6IHOTEKA
M3YUYCHUS SBOJIFOLIUN LIOK https://m.edsoo.ru/863e9cle
OMOpHOIOTHYECKHE U
21 CPaBHUTENBHO- bubnnoreka
MOP(OJIOTHUECKUE METOIBI IIOK https://m.edsoo.ru/863e9cle
W3Yy4YEeHUs IBOJTIOIIUN
MonekynsapHO-T€HETUYECKHUE,
29 OMOXUMUYECKHE U bubnuoreka
MAaTEMaTHUECKHE METOIbI IIOK https://m.edsoo.ru/863e9cle
W3Yy4YEHUs FBOJTIOLUN
93 OO0mmpe 3aKOHOMEPHOCTH Bubnuorexa
IBOJIFOIHH ITOK https://m.edsoo.ru/863e9cle
AnanTuBHAs paguarus. 5
bubnuoreka
24 HepaBromepHOCTh TEMIIOB
p p IIOK https://m.edsoo.ru/863e9cle
3BOJIIOLIUU
25 Hayunsle runoresbt bubnuoreka
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HpOI/ICXO)KI[eHI/HI JKN3HHU Ha
3emiie

IIOK https://m.edsoo.ru/863ea5a6

JloHayuHbIe NpeACTaBICHUS O

bubanoreka

26
3apOXKICHUH KHU3HH LIOK https://m.edsoo.ru/863ea5a6
97 OcHOBHBIE 3Tarbl BubanoTexa
HEOPraHU4eCKOW IBOIOIUH LIOK https://m.edsoo.ru/863ea5a6
28 ['unoTessl 3apoXKACHUS KU3HA brbmmorexa
ITOK https://m.edsoo.ru/863ea5a6
Uctopus 3emiin 1 MeTobI €€
59 uszyuenus. JlabopatopHas 05 bubnuoreka
pa60Ta No5 «I/IqueHHe u ' I_IOK https://m.edso00.ru/863ea5a6
OIMCaHHE UCKOTTAEMBIX
OCTaTKOB JIPEBHUX OPTaHU3MOBY
30 Hauanbnbie 3Tansl Bubnrorexa
OpraHUYEeCKOM IBOITIOINH ITOK https://m.edso0o.ru/863eabbe
31 DBOJOIHUS YKAPHOT brbmiorexa
ITOK https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl HBOJIOLUH
PacTUTENHFHOTO MHPA.
32 ITpakTryeckas padora Nel 05 bubnuoreka
«M3yuenne ocodbeHHOCTEH ' LIOK https://m.edsoo.ru/863ea8bc
CTPOEHUS PACTCHUIN Pa3HbIX
OTIICIIOBY
33 OCHOBHBIE 3TaITBI YBOJFOIIH BubamoTexa
’KHBOTHOT'O MHpa ITOK https://m.edsoo.ru/863ea8bc
34 DBOIOIUS )KUBOTHBIX. 05 bubnnoreka

[IpakTnueckast paborta Ne2

ITOK https://m.edsoo.ru/863ea8bc
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«M3ydenue ocobeHHOCTEH
CTPOCHUSA MO3BOHOYHBIX
KUBOTHBIX»

PazBsurue xu3Hu Ha 3eMiie 110

bubanoreka

35
3paMm U Mepruoiam LTOK https://m.edsoo.ru/863ea8bc
MaccoBble BBIMHPAHUS —
36 AKOJIOTUYECKUE KPU3UCHI bubamorexa
p ITIOK https://m.edsoo.ru/863ea48e
MIPOIILIOTO
37 CoBpeMEHHBIHN 3KOJOTNYECKUM Bubnrorexa
KPH3HC, €r0 0COOCHHOCTH LIOK https://m.edsoo.ru/863ea48e
38 CoBpeMeHHas cucTemMa BubIHOTEKA
OpPraHHYECKOr0 MHpa LIOK https://m.edsoo.ru/863ea48e
39 OCHOBHBIE CHCTEMAaTHYECKHE Bu6IHOTEKA
IPYIIIBI OPraHU3MOB LIOK https://m.edsoo.ru/863ea48e
10 AHTpOIOJIOTHS — HayKa O bubnunoreka
YeII0BeKe LIOK https://m.edsoo.ru/863eac2c
41 Passutue npeacrasieHuii o BubnuoTexa
MIPOMCXOXKJICHUH YeJIOBEKa ITOK https://m.edsoo.ru/863eac2c
MecTto yenoBeka B CUCTEME
OpPTaHUYECKOTO MHPA.
JlabopaTtopHas pabota Ne6
42 «3yueHmne ocobeHHOCTEH 0.5 Bubamorexa
ya ' IIOK https://m.edsoo.ru/863eac2c
CTPOCHHS CKeJIeTa YeJIOBeKa,
CBSI3aHHBIX C
MIPSIMOX OKICHHEM»
43 JBHKyIIHE CUIIbI bubnmoreka
aHTPOIIOreHe3a ITOK https://m.edsoo.ru/863ead44
44 CooTHoOIIIeHHE OMOJIOTHYECKUX bubnuoTeka
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U COIMANIbHBIX (DAKTOPOB B
aHTPOIIOTE€HE3e

ITOK https://m.edsoo.ru/863ead44

OCHOBHBIE CTaUH

bubanoreka

45
aHTPOIIOTreHe3a IIOK https://m.edsoo.ru/863ead44
16 [Taneoreneruka u bubnmnoreka
[ajJeoreHoMHuKa IIOK https://m.edsoo.ru/863ead44
17 DBoIONUS COBPEMEHHOTO bubimoreka
YeJloBeKa ITOK https://m.edsoo.ru/863ead44
YenoBevyeckue pachl.
18 [IpakTuueckas paborta No3 05 bubnuoTeka
«M3yueHne 9KOIOTHYECKUX ' LIOK https://m.edsoo.ru/863eaea2
aJlanTauii 4YeJI0BeKay
49 MeXTUCIUTUTHHAPHBIC METO,TBI Buboreka
AQHTPOITOJIOTUH LIOK https://m.edsoo.ru/863eaea2
50 3apoxkIeHUE U pa3BUTHE
9KOJIOTHH
MeTo1bI SKOTOTHH.
51 JlaboparopHas pabota Ne7 05 bubnnoreka
«M3y4enue MeTo10B ' IIOK https://m.edsoo.ru/863eafec
HKOJIOTHUECKUX HCCIEAOBAHUI»
59 3HaueHue YKOIOTUIECKUX BHGIMOTEKA
3HAHMU JUTS YeTIOBEKa LIOK https://m.edsoo.ru/863eafec
53 Dkosnoruveckue GakTopsl brbmiorexa
ITOK https://m.edsoo.ru/863eafec
Abunornueckue gaxtopsl. CBer
. bubnnoreka
54 KaK KOJOTHYECKUHA (PakTop. 0.5

JlabopaTtopHas pabota Ne§

LIOK https://m.edso00.ru/863eb10e
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«BpIsBIIEHNE IPUCTIOCOOICHUI
OpraHnu3MoOB K BJIMSHHIO CBETA»

AOGuotnueckue GaKkTopsbI.
TeMmneparypa kax
9KOJIOTHUYECKUN (HaKTop.

bubnuoreka
55 Jlabopatopnas padora Ne . 05 LIOK https://m.edso0o.ru/863eb10e
«BpIsIBIICHUE IPUCTIOCOOICHUI
OpPTraHU3MOB K BIIHSIHHUIO
TEMIIEPATYPHI»
AbGuotnyeckue GaKkTopEbI.
BnasxHOCTB KaK 3KOJIOTHUYECKHI
56 (dakTop. JlaboparopHas pabora 0.5 Bubmnorexa
Nel0 «AHaromMuYecKue IIOK https://m.edsoo.ru/863eb10e
0COOEHHOCTH pacTeHUi U3
pa3HBIX MECT OOUTAHUS»
57 Cpebl 0OUTaHUSI OPraHU3MOB bubnuoreka
ITOK https://m.edsoo.ru/863eb10e
58 Buonorudeckune puTMbl
59 Xuznennsle popmbl BHGIMOTEKA
OpraHU3MOB LIOK https://m.edsoo.ru/863eb10e
60 Buotnueckue GpakTopsi bubsmorexa
ITOK https://m.edsoo.ru/863eb10e
3HaueHne OMOTHIECKHIX
61 B3aUMOJEUCTBUHI I Bubnuoreka
CYILIECTBOBAHHUSI OPTaHU3MOB B LIOK https://m.edsoo.ru/863eb10e
cpene oouTaHus
62 DKOJIOTUYECKUE bubnnoreka



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e

XAPAKTCPUCTHUKH MONYJIALUN

ITOK https://m.edsoo.ru/863eb10e

OCHOBHBIE TTOKa3aTeIIN
IOImyJIAHUKU: YUCICHHOCTbD,

bubanoreka

63 IUIOTHOCTb, BO3pACTHAs U ITOK https://m.edsoo.ru/863eb10e
MOJIOBAsi CTPYKTypa
OcHOBHBIE TIOKA3aTeNn
64 MONYJISAIAH: POXKIAEMOCTbD, bubnuoreka
HPUPOCT, TEMIT POCTA, LIOK https://m.edsoo.ru/863eb10e
CMEPTHOCTh, MUTPAITAN
65 DKoJjoruyeckasi CTpykrypa Bu6nmuoTeka
TTOTTY TSN M LIOK https://m.edsoo.ru/863eb10e
66 JlvHamuka nonyJssnuu u eé Bubnnorexa
peryIsnus LIOK https://m.edsoo.ru/863eb10e
Kpussie pocta ynucieHHOCTH
o7 nonysauuu. Kpuseie bubinorexa
IIOK https://m.edso00.ru/863eb10e
BBDKUBAHHS
DKoJIoTHYecKas HUIlla BUA.
68 JIaGoparophas pabota Nell 05 bubnuoreka
«[TpucrocodaeHus ceMsH ' IIOK https://m.edso00.ru/863eb10e
pacTeHUH K pacCeJICHUIO)
69 By kak cucreMa momyJisiuin bubmiorexa
ITOK https://m.edsoo.ru/863eb10e
70 3aKOHOMEPHOCTH TTOBEJICHUS U BubnHoTeka
MHTPAIMA KUBOTHBIX IIOK https://m.edso0.ru/863eb10e
21 Coo0111eCTBO OPraHU3MOB — Bubnuoteka
OHOIIEHO3 IIOK https://m.edsoo.ru/863ebale
. DKocucTeMa KaK OTKPHITAs bubnmoreka

cucremMa

ITOK https://m.edsoo.ru/863ebale
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Kpyrosopor BelecTs 1 HOTOK

bubanoreka

73
SHEPTUH B IKOCHCTEME LIOK https://m.edsoo.ru/863ebale
74 OcHOBHBIE TIOKa3aTenn bubnuoreka
HKOCHCTEMBI IIOK https://m.edsoo.ru/863ebale
75 DKOJIOrHYECKUE TMPAMHU/IBI bubnoreka
ITOK https://m.edsoo.ru/863ebale
76 W3menenus cooduecTs — Bu6IHoTeKa
CYKIIECCHH ITOK https://m.edsoo.ru/863ebale
[IpupoiHBIE S5KOCUCTEMBI.
77 DKOCHCTEMBI 03€p U PEK bubmmorexa
p . per. IIOK https://m.edsoo.ru/863ebale
DKOCUCTEMBI MOpE U OKEaHOB
[IpupoaHbIe 3KOCUCTEMBI.
78 DKOCHUCTEMBI TYHJIP, JIECOB bubamorexa
B YHAP, ’ LIOK https://m.edsoo.ru/863ebale
CTETICH, TyCThIHb
79 AHTpPOMOTEHHBIE YKOCHCTEMBI bubnuoreka
ITOK https://m.edsoo.ru/863ebale
YpO0o3KOCHCTEMBI.
80 ITpakTruyeckas pabora Ned 05 bubnuoreka
«M3yyeHune u onucanue ' LIOK https://m.edsoo.ru/863ebale
ypOOIKOCUCTEMBI»
3aKOHOMEPHOCTH
81 (hopMHUpPOBaHKS OCHOBHBIX BubnuoTeka
B3aMMOJICHCTBHII OPraHU3MOB B IIOK https://m.edsoo.ru/863ebale
IKOCUCTEMAX
MexaHu3Mbl BO3JEHCTBUSA
82 3arpsi3HEHUI pa3HbIX TUIOB Ha bubnmnoreka

cyOOpraHu3MeHHOM,
OpPraHU3MEHHOM,

LIOK https://m.edsoo.ru/863ebale
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MONYJIALIMOHHOM U
9KOCHCTEMHOM YPOBHSIX

buocdepa — obmierianerapHas

bubanoreka

83 oboJtouKa 3emitu LIOK https://m.edsoo.ru/863ebale
84 Yuenue B. H. Bepnaxckoro o Bubuoreka
ouochepe LIOK https://m.edsoo.ru/863ebale
85 3aKOHOMEPHOCTH BubIHOTEKA
CYLLECTBOBaHUS OMocheps [IOK https://m.edsoo.ru/863ebale
86 KpyroBopoTs! BemiecTs u bubnuoTeka
OMOreOXNMHUYECKHE ITUKIIbI LIOK https://m.edsoo.ru/863ebale
g7 30HaNBHOCTb OHOChEPBI. Bubnnorexa
OcCHOBHbBIEC OMOMBI CYIIIH LIOK https://m.edsoo.ru/863ebale
88 YcToiiuuBoCcTh Ouochepsl brbmmorexa
ITOK https://m.edsoo.ru/863ebale
89 DKOJIOTHYECKUE KPUBHUCHI U UX BubmuoTeka
TPUYHHBI IIOK https://m.edsoo.ru/863ebale
90 Bo3aeiicTBue yemoBeka Ha BubnroTeka
ounochepy IIOK https://m.edsoo.ru/863ebale
AHTpPOIIOr€HHOE BO3/IEHCTBUE
91 Ha PaCTUTEIIbHBIN U KUBOTHBIN bubmiorexa
IIOK https://m.edsoo.ru/863ebale
MU
92 OxpaHa IpUpOIbI Brbmorexa
ITOK https://m.edsoo.ru/863ebale
OCHOBHBIE TPUHITUTIBI
93 CTOMYHBOTO pa3BUTHUSA Bubmmorexa
y p IIOK https://m.edsoo.ru/863ebale
YEJIOBEUECTBA U MPUPOJIbI
94 PammonansHoe bubnuoteka
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MPUPOJIONIONIE30BAHUE u
COXpaHEHHE  OHOJIOTUYECKOrO
pa3zHooOpasust 3eMiaun

ITOK https://m.edsoo.ru/863ebale

O060011IEeHNEe o TEME

95 «MHUKPOSBOJIIOLIHS i eé Bubmioreia
P JHON IIOK https://m.edsoo.ru/863ebale
PE3YIIbTATHI»
O6o06mmenue 1o TeMe
96 «MaKpos3BOJIIOIIHS i eé Bubmioreia
P e LIOK https://m.edsoo.ru/863ebale
PE3YJIbTATHI»
O06o001eHne o TeEME
97 «IIpoucxoxaeHue M pa3BUTHE bubsmorexka
IIOK https://m.edsoo.ru/863ebale
JKM3HHU Ha 3eMIIe»
O06006111eH1E o TEME
98 «[IpoHcxoxaeHUE uYelIoBeKa - Bubmorexa
IIOK https://m.edsoo.ru/863ebale
AHTPOTIOTCHE3)
O6o00mmenue o TeMe
99 «IKoIorus - HayKa 0 bubnuorexa
B3aMMOOTHOIICHHSIX IIOK https://m.edsoo.ru/863ebale
OpPTaHHU3MOB»
O6o00mmeHue o TeMe
100 «Opranusmsl 3 cpena Bubmiorexa
IIOK https://m.edsoo.ru/863ebale
oOUTaHUS
O6o00mmenue o TeMe
101 «DKoJIorus BHUJIOB u Bubmiorexa
. IIOK https://m.edsoo.ru/863ebale
TIOTTYJISIITHI
O6o0mmeHue o TeMe
102 «buocdepa - rio0anpHas bubsmorexka

OKOCHUCTEMA»

ITOK https://m.edsoo.ru/863ebale
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

102

7.5




HHPOBEPSAEMBIE HA EI'D 110 BUOJIOI'UM TPEBOBAHUA K
PE3YJBTATAM OCBOEHUSI OCHOBHOM OFPA3OBATEJIbHOM
HHPOI'PAMMBI CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

Kon
NpoBePSIEMOro
TpeOOBaHUS

IIpoBepsiembie TpeGOBaHHS K NMPeIMETHBIM pe3yJIbTaTaM OCBOEHHUSI
OCHOBHOIi 00pa3oBaTeIbHOW MPOrpaMMbl  CpeIHEro  OOIIero
o0pa3zoBaHus

CdopmMupoBaHHOCT 3HAHUII O MeCTe U POJM OHOJOTUM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpPEMEHHOM

€CTECTBEHHOHAyYHOW KapTHUHBI MUpPA, B MO3HAHUHU 3aKOHOB IPUPOIBI U
PELICHNUH KU3HEHHO BaXKHBIX COLIMAJIBHO -3TUYECKUX, SKOHOMHUYECKHUX,
9KOJIOTHYECKHUX MPOOJIeM YeJIOBEYeCTBA, a TAK)KE B PEIICHUU BOIPOCOB
paloOHAIBHOTO MPUPOOIOIB30BaHUS, B (DOPMUPOBAHUM IIEHHOCTHOTO
OTHOIIEHHSI K MPUPOJIE, OOLIECTBY, YEIOBEKY; O BKIIAZEC POCCHICKUX U

3apyOeKHBIX YIEHBIX - OMOJIOTOB B PA3BUTHE OMOJIOTUU

Bnanenue cucremoii 3HaHMH 00 OCHOBHBIX METOJAX HAyYHOTO
IO3HAHUS, UCHOJIb3yeMbIX B OHOJOIMYECKUX MCCIEJOBAHUAX >KHUBBIX
00BEKTOB U 3KOCUCTEM (OIUCAHUE, U3MEpeHue, IpoBeAECHUE
HaOmo/IeHuil); crnoco0aMu BBISIBIEHHMST M OLEHKH AaHTPOIIOTE€HHBIX
W3MEHEHUH B PUPOJIE.

YMeHue BbIIBUTaTh THIOTE3bl, MPOBEPATh UX HKCHEPUMEHTAIbHBIMU
cpeacTBaMu, (GopMynupys ILedb HMCCIEJOBAaHUSA, aHAJIU3UPOBATH
MIOJTy9YECHHBIE PE3YIIbTATHI U JIEJIAaTh BHIBOJIBI.

BrisiBieHHE  3aBHCHMOCTH  MEXAY HCCIEIYyeMBIMH  BEIUYMHAMH,
00BSICHEHUE TOTYYEHHBIX PE3yJIbTaToB U (OPMYIMPOBAHNE BHIBOJOB C

HCIOJIb30BAHHUEM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ " 3aKOHOB

YMeHue BIageTh CHUCTEMOW OHONOTMYECKHMX 3HAHUW, KOTOpas
BKIIIOUAET: OCHOBOIIOJIATAIONINE OHMOIOTUYECKUE TEPMUHBI U TIOHATHUS
(>kU3HB, KJIETKA, TKaHb, OPTaH, OPTaHU3M, BH/I, TOMYJISAIIHS, YIKOCUCTEMA,
OuoreHo3, bmocdepa; MeTadoInM3M, TOMEOCTa3, KJIETOUHBIH HIMMYHHTET,
OnocuHTe3 Oenka, OWOMONMMEpBI, TUCKPETHOCTh, CAMOPETYISAINS,
CaMOBOCIIPOU3BEICHUE, HaCJIEICTBEHHOCTb, M3MEHYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Oouonornueckue teopun: kierounas teopus T. [lIBanna, M. lIneinena,
P. BupxoBa; kinoHanpHO-celeKTUBHOro mmmyHurera II. Opmux, W.H.
MeunukoBa, XpoMOCOMHasi Teopus HacienctBeHHoctd T. Moprana,
3aKOH 3apojsimeBoro cxoxacrsa K. bapa, sBomonnonHas teopus Y.

JlapBuHa, CHHTETHYECKasl TEOPUS IBOJIOLUHU, TEOPUS




antporioreHeza Y. Jlapeuna; Teopusi Ouoreonenoza B.H. Cykauépa;
yuenue H.M. BaBunoBa o meHTpax MHOrooOpasusi U MPOUCXOKICHUS
KylnbTypHbIX pacTeHudt, ydenue A.H. CepepuoBa 0 mnyTsix u
HanpaBlieHUsX sBonmonuu, yuenue B.M. Bepuanckoro - o 6uocdepe);
3aKOHBI (€IMHO00pa3us MOTOMKOB MEPBOrO MOKOJICHHUS, PAaCUICIICHUs
MPU3HAKOB, HE3aBHUCUMOIO HaciedoBaHUs Ipu3HakoB [. MeHnnens;
CHETIJIEHHOTO HACJIeI0BaHUsI MPU3HAKOB U HAPYILEHUS CLICTUICHUS TE€HOB
T. Moprana; roMoJ0rH4€CKUX PSAJOB B HACIEICTBEHHON M3MEHYHBOCTHU
H.M. BaBuinoBa; reHeruyeckoro paBHoBecusa JIk. Xapau u B.
Baiinbepra; 3apoapieBoro cxojactsa K. bapa; Onorenernueckuii 3aKoH
9. I'exkens, @. Mrosepa);

MPUHIIUIIBI (YUCTOTHI FAMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuauMyma FO. JlubGuxa, 5KOJIOTrHYEeCKON MHpaMUAbl YHUCEIL,
O1OMacchl U YJHEPTHUH);

runote3bl (koanepBatHoi A.M. Omnapuna, nepBuuHoro OynboHa JIX.

Xomnpaeitna, mukpocdep C. @oxkca, pudbozuma T. Uek)

YMeHue peuiatb IIOUCKOBLIC OMOJIOTUYECKHE 3aJa4dl, BbIABJIIATH
MMPUIUHHO-CJICACTBCHHBIC CBs3H MCKOY HCCIICAYCMbIMHA
OMOJIOrMYECKUMU O6”I>€KTaMI/I, mnmponeccamMm M SABJICHUAMU, OCJIATh
BBIBOJBI U ITPOTHO3bI HA OCHOBAHUU IMOJTYYCHHBIX PE3YJIbTATOB;

COCTAaBJIATh TCHOTUIIMYCCKUEC CXCMbI CKPCIIUMBAHUA IJId pa3HbIX THUIIOB
HACJICOJOBaHUA IMPHU3HAKOB Y OPraHU3MOB, COCTABJIATHL CXCMbI IMEPCHOCA

BCIICCTB U DHCPIUH B SKOCUCTCMAX (I_Iel'II/I IUTaHus, IMHUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aMMOCBSA3M  MEXAY CTPOCHHEM W
(GYHKIUSMH: OpPraHOUAOB, KJIETOK pa3HbIX TKaHEH, OpraHamu U
CUCTEMAMM OpPraHOB Y pACTE€HUH, J>KUBOTHBIX M 4YEJIOBEKA; MEXKIY
JTanaMy OOMEHa BEILECTB; ATallaMH KJIETOYHOTO IMKJIA U KU3HEHHBIX
IIUKJIOB OPTaHW3MOB; dTarlaMd SMOPHOHAIBHOIO Pa3BUTHS; T€HOTUIIOM
U (eHoTUroM, GEHOTUIIOM U (PaKTOpaMu Cpebl OOUTAHUS; TpoLIeccaMu
3BOJIIOIINH; JBIKYITUMH CUJIAaMU aHTPOTIOT€HE3a;

KOMIIOHEHTaMHU PAa3IMYHBIX SKOCHCTEM M IPHUCIOCOOJICHUAMU K HHUM

OpTraHnu3MOB

YMeHue BbIJIEIATh CYIIECTBEHHbIEC MPU3HAKU:

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPHUOT U IYKAPUOT; OJHOKICTOYHBIX U
MHOTOKJIETOYHBIX OpPTaHW3MOB, BHJOB, OMOTEOIICHO30B, DKOCHUCTEM U
O6unochepsl; CTPOSHHUSI OPTaHOB U CUCTEM OPTaHOB PACTEHHH, )KUBOTHBIX,
YeJIOBEeKa;  MPOLECCOB  JKU3HEACSATENBHOCTH, MPOTEKAIOUIMX B

opraHu3Max paCTeHHfI, KUBOTHBIX M YCJIIOBCKA, OMOIOrMYECKUX




MPOIIECCOB:  OOMEHa BEIISCTB (metabonu3m), wuHOOpPMAIUU U

IPEBPALLCHUs] SHEPrHH, OpOKEHUs, aBTOTPO(GHOro U rereporpopHOro
TUIIOB THMTaHUsS, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Meho3a,
raMeTroreHesa, AMOpHOreHe3a, MOCTIMOPHUOHAIBHOIO  PA3BUTHA,
pPasMHOXKEHUs, UHIUBHyaJIbHOI'O pa3BUTHUS OpraHU3Ma (OHTOIEHE3a),
B3aUMOJCUCTBUS TI'€HOB, TIE€TEpO3uca; JEHUCTBUM HCKYCCTBEHHOI'O
orbopa,  CTaOMIM3UPYIOIIET0, JBHXKYIIETO ¥  Pa3pbIBAIOIIETO
€CTECTBEHHOI0 0TOOpa; a/uIONAaTPUYECKOr0 U CHUMIATPHUYECKOTrO
BU000pa30BaHus; BIMAHUS IBMKYLIMX CHJI SBOJIIOLMU Ha reHO(OH.
HNOMYJISIIMK; [IPUCIOCOOJIEHHOCTH OPraHu3MOB K Cpele OOWTaHus,
yepe0BaHMs HalpaBJICHUM 3BOJIOLMHI; KPyrOBOPOTa BEILLECTB U MOTOKA)

OHCPIUH B 9KOCUCTCMAX

ChopMupoBaHHOCTb yMEHMSI BBIJEIATh CYIIECTBEHHbIE IPU3HAKU
BUPYCOB, KIJIETOK TIPOKAPHOT M JYKapUOT; OJHOKICTOYHBIX H
MHOTI'OKJICTOYHBIX OpPraHu3MOB, BHIOB, 6I/IOFCOII€H030B H 3KOCUCTEM,
0COOEHHOCTH TPOLIECCOB OOMEHA BELIECTB U NPEBPAILECHUs YHEPTUHU B
KJIeTKe, (OTOCHMHTE3a, IUIACTHYECKOTO M HSHEPreTHMYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOAOTBOPEHHS, pPa3BUTUS U
Pa3MHOXKEHHUsI, UHAMBUAYAJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOreHe3a),
60pbOBI 3a CyIIECTBOBAaHHE, ECTECTBEHHOTO O0TOOpa, BUI000pa30BaHMs,
NPUCIOCOOJIEHHOCTH OpraHU3MOB K Cpele OOWTaHus, BIMSIHUA
KOMITOHCHTOB 3KOCHUCTEM, aHTPOIIOICHHBIX M3MEHEHNI B YKOCHCTEMax
CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB W MPEBpAIECHHs DHEPTUU B

ouochepe

Ymenue UCTIOJIb30BATh COOTBETCTBYIOIIHE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJOTHIO W CHUMBOJMKY JUIS JI0Ka3aTelbCTBA
POJICTBa OPTaHU3MOB pPa3HBIX CUCTEMATHUECKUX TPYII; B3aUMOCBA3H
OPraHM3MOB U CpeIbl OOWTaHWs, EIWHCTBA YEIOBEYECKHX pac;
HEO0OXOUMOCTH 370POBOT0 00pasa >KU3HHM, COXpaHEHHUs pa3zHooOpa3us
BUJOB M DSKOCHCTEM KaK YCJIOBUS COCYILECTBOBAHUS TPHUPOJABI U

YCJI0BCUYCCTBA

YMeHHe KpPUTHYECKH OIICHWBAaTh HHQPOPMAIUIO OHOJOTHYECKOTO
COJIEpXKaHUsS;, WHTEPIPETHUPOBATH STHUYECKUE aACMEKThl COBPEMEHHBIX
UCClIeIOBaHWA B~ OWoNOruM,  MEIUIMHE,  OWOTEXHOIIOTHU;
paccMaTpuBaTh ro0anbHbIe AKOJIOTUYECKHE poOIeMbI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO

ITO3HUITHUIO




HEPEYEHbDb 3JIEMEHTOB COIAEPKAHUSA, ITPOBEPAEMBIX HA EI'D
IO BUOJIOI'NA

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS

buonorus kak Hayka. JKUBbIE CUCTEMBI U UX U3YYCHUE

11

CoBpemeHHass OuOJOTHs - KOMIUIEKCHAash Hayka. buonorndyeckue Hayku |
u3ydyaeMble UMHU MpoOiembl. OyHIaMEHTalbHbIE, MPUKIAIHbIE U TOUCKOBBIC
HayYHbIE UCCIICZIOBAaHUS B OMOJIOTHH.

3HayeHne OMOJIOTMU B (OPMHPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOH
kapTuHbl mupa. [Ipodeccuu, cBazannbie ¢ Ouonorueid. 3HaueHne OHMOJIOTUU B
MIPaKTUYECKOW JESITENIbHOCTH YEJIOBEKAa: MEIULMHE, CEIbCKOM XO3SHCTBE,

IIPOMBILUIEHHOCTH, OXPaHe IPUPOIBI

1.2

JKvBBIe cCTEMBI KaK TpeaMeT U3ydeHus 0nooruu. CBOKWCTBA KUBBIX CUCTEM:
€IMHCTBO XMMUYECKOTO COCTaBa, TUCKPETHOCTb U IIE€JIOCTHOCTD, CIOKHOCTh U
YHOPSAJI0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCIPOU3BEACHUE, PA3IPAXKUMOCThb, K3MEHYMBOCTh, POCT U Pa3BUTHE.
YpOBHM OpraHHU3allH KUBBIX CUCTEM: MOJIEKYJISIPHBIM,  KJIETOYHBIH,
TKaHEBbIl, OPraHW3MEHHBIM, MNOMYJISIUOHHO-BUJOBOM, HKOCHUCTEMHBIN
(ObuoreonenotTuueckuii), 6uochepusiid. I[lporeccsl, Mpoucxoasiue B KHUBBIX
cucrteMax. OCHOBHBIE MPU3HAKHU KUBOTO. JKU3Hb Kak (opma CyIIECTBOBAHUS

MaTepuu

13

Metoasl Oumosornueckoil Hayku. HaOmrogeHue, w3MepeHHE, SKCIEPUMEHT,
cucteMarm3anmsa, MeraaHann3. IloHsaTHme o0 3aBUCHMOM W HE3aBHUCHUMOH
nepemeHHoi. [lnanupoBanue sxkcnepumenTa. [loctanoBka u mpoBepka rMIOTES.
HyneBas rumore3a. Ilonstue BBIOOPKM U €€ TOCTOBEpPHOCTh. Pa3bpoc B

Ouonornueckux  gaHHbIX. OIIEHKAa JOCTOBEPHOCTH  MOJYYSHHBIX
pe3yabTaToB. [IpUymHBI WCKaXKEHHS pe3ylnbTaTOB JKcrnepuMmeHTa. [loHsThe

CTaTUCTHYCCKOT'O TECTA

Knerka kak Ononornyeckas cucTeMa

2.1

Knerka - cTpyKTypHO-(QYHKIIMOHANIbHAS €IUHHIIA )KUBOTO. McTOpust OTKPBITHS
kietku. Pabotsl P. I'yka, A. Jlesenryka. Knerounas teopus (T. IlIBanH, M.
[netinen, P. BupxoB). OcHOBHBIE TOJIOKEHUSI COBPEMEHHOW KJIETOYHOU
TEOpUH.

Metoabpl  MONEKYNSpHOM M KJIETOYHOM  OMOJNOTMH:  MHUKPOCKOIHS,
xpomarorpadus, anekTpodopes, METO] MEYEHBIX aTOMOB,

muddepeHIanbHOe HEeHTPUPYTrHpoBaHUE, KYJIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YIbTPAaMHUKPOJIEMEHTHI. Bona




U €€ poJib KaK pacTBOPUTEINS], PEareHTa, y4acTUE B CTPYKTYPUPOBAHUM KIIETKH,
TEIUIOperyasiuud.  MuHepalbHble  BEIIECTBA  KJIETKH, HX
Ouosnoruueckas poiib. Pojp KaTHOHOB U aHMOHOB B KIJIETKE.
buonornueckue mnonumepsl. benku. AMHHOKHCIOTHBIH cocTaB OEJIKOB.
Ctpyktypsl OenkoBoil Moiekynbl. [lepBuyHas cTpykTypa Oenka, MenTHIHas
CBsA3b. BTOpHuHas, TpeTW4Has, 4YETBEpTUYHAs CTPYKTYpbl. JleHaTyparus.
CgoiictBa 6enkoB. Knaccudukanus 6enxoB. buonorndeckue GyHKIuu OENKOB.
VYrieBoapl. MoHOCaxapuapl, JUCaxapHibl, OJUIOCaxapHuibl U MOJUCAXaPUJIBIL.
OO0muii 1aH cTpoeHHs U (U3UKO-XMMHUYECKHE CBOICTBA YIJIEBOJOB.
Bbuonorndeckne QyHKIIUN YTIEBOIOB.
Jlumuaer. TuapodunsHO-THApOQOOHBIE cBOMcTBA. Kiaccudukanus JIHMUAIO0B.
Tpurnmuuepuasl, pochonunuasl, BOCKH, cTepouabl. buonorudeckue GyHKIUU
munuaoB. OOmmMe cBoiicTBa OWOJIOTMYECKUX MeMOpaH - TEKYy4ecTb,
CIIOCOOHOCTH K CaM0O3aMbIKaHUIO, ITOJIYTIPOHUIIAEMOCTb.
HyxneunoBbie kucnorsl. JIHK u PHK. CrpoeHue HyKIE€HMHOBBIX KHCIOT.
Hyxneotuapl. [lpunnun  xommuieMmentapHoctu. [IpaBuno  Yapradda.
Crpykrypa JHK - nBoitnas cnupanb. MecToHaxoxkaeHHe U OUOJIOTUYECKUE
¢yukuun JJHK. Bunet PHK. ®ynknun PHK B kietke.
Crpoenue wmonekynsl AT®. Makpospruueckue cBsizu B Moisiekyine ATO.
buonornueckne ¢ynkiuun AT®. BoccTaHOBIEHHbIE TNEPEHOCUMKH, UX
¢ynkuuu B kinerke. CexBenuponanue JJHK.
CtpykTypHasi OWONOTHs: OHMOXUMHUYECKHE W OMODU3UYECKUE HCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJT

2.3

Tunsl KJIETOK: dyKapuoTHYecKass U mpokapuotuyeckas. CTpyKTypHO-
(byHKLIMOHATIBHBIE 00pa30BaHUS KIETKH.

Crpoenue npokaproTHueckoi kieTku. Kierounas creHka OakTepuil u apxei.
Oco0eHHOCTH CTpOEHUsl TeTepoTpOPHON U aBTOTPOPHONU MPOKAPUOTHUECKUX
KJIETOK. MecTO U poJib MPOKAPHOT B OMOLIEHO3aX.

Crpoenrie 1 QpyHKIIMOHUPOBAHHUE dyKapHOTHUECKOH KieTku. ITna3marnueckas
meMmOpana (mnazmasiemma). CTpykTypa  IUIa3MaTHUeCKOW  MeMOpaHsbl.
TpaHcropT BemiecTB 4epe3 IUIa3MAaTUYECKyl0 MeMOpaHy: IacCHBHBIN
(muddy3us, obneruénnas aud¢ys3us), akTUBHBIA (IEPBUYHBII U BTOPUYHBIN
aKkTUBHBIA TpaHcropT). [lomynmponunaemocts MemOpanbl. Paborta HaTpuii-
KaJIUeBOr0 Hacoca. OHAOLUTO3: IMHUHOLUUTO3, (arouuTo3. IDK30IMTO3.
Knerounas crenka. CtpykTypa M (yHKIHMHM KIE€TOYHOW CTEHKHM pPACTEHUH,
rpudoB.

Huronna3zma. [{lurozons. Lutockener. JIBuxenue nuroriazmbel. OpraHou bl




kiaeTku. OpHOMEeMOpaHHBIE OPraHOWABI KIIETKU: 3HJOIUIa3MaTH4ecKas CeTh
(OIIC), ammapat ['onbkK, TU30COMBI, X CTpoeHHe U (QyHKIMU. B3anMocBs3b
OJTHOMEMOpaHHbIX ~ OpraHoujoB  kjerku. CTpoeHHe  IpaHyJISPHOro
perukyinyma. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MEMOpaH.
['maaxuii (arpaHyiaspHbI) SHAOMIA3MaTHUYECKUM peTUKynyM. CekpeTopHas
¢ynkuus anmapata [ompmxu. TpancmopT BemecTB B KieTke. Bakyonn
pacTuTeNbHbIX Ki1eToK. Kiterounslii cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHIPUH, TUIACTUABI.

Crpoenrie u GyHKIMU MHTOXOHIpUWA W muactui. [lepBuyHbBIC, BTOPUYHBIE U
CIIO)KHBIE  TUIACTHABI  (DOTOCHMHTE3UPYIOIIMX 3YKAPHUOT. XJI0pOIIaCThlI,
XPOMOILIACTBI, JISWKOILIACTHI BBICUIMX PACTEHUN.

HememOpanHnble opranoujsl kieTkd CTpoeHHe M (YHKUUHM HeMeMOpaHHBIX
OpraHousioB KjieTku. PubGocombl. MukpodumameHTsl. MpleuHbIe KIICTKH.
Muxkpotpybouku. Knerounsiii nentp. CTpoeHune M ABUKEHHUE >KTYTUKOB U
pecHnuek. MUKpoTpyOOUKH 1UTOIIIa3MBbl. LleHTpHosb.

SAnpo. Obonouka sapa, XpOMaTHH, KapuoIIa3Ma, SAPBIIIKA, UX CTPOCHHE U
¢ynkunu. SnepHbiii 6enkoBBI MaTpuKc. IIpocTpaHCTBEHHOE PACHOIOKEHHUE
XpOMOCOM B UHTep(a3HoOM sizipe. benku xpomaTrHa - THCTOHBI.

Knerounsle BxitoueHus. CpaBHUTENIbHAs XapaKTEPUCTHKA KJIETOK JyKapHOT

(pacTUTENBHOM, KUBOTHOM, IPUOHOI)

2.4

AccuMWISIIIUS U JUCCUMUJIALIUSA - JIBE CTOPOHBI MeTabonu3ma. Tumnsl oOMeHa
BEIIECTB: aBTOTPOGHBINA U reTepoTpodHbIi. YdacTHe KHCIopoJa B OOMEHHBIX
npoleccax. DHepreTuueckoe obecreueHue KieTku: mnpespaiieHue ATD B
oOMeHHBIX Tmpoueccax. DEepMEHTATUBHBIN XapakTep peaklUHUid KJIETOYHOTO
Merabonuzma. DepMeHThI, UX CTPOCHHE, CBOMCTBA M MEXaHHU3M JICUCTBHS.
Kodepmentsl. Otnuuns ¢(epMEHTOB OT HEOPraHMYECKHX KaTajJu3aToOpOB.
benku-aktuBaTopel W OEIKU-MHTHOUTOPBL.  3aBHUCUMOCTH  CKOPOCTHU
(epMEHTAaTUBHBIX PEAKIMIl OT pa3InYHbIX (PAKTOPOB.

IlepBruHBIl CHHTE3 OpraHMYeCKHX BemecTB B Kierke. dorocunte3. Pounb
XJIOpOIJIacTOB B mporecce ¢orocuHTe3a. CBeroBas W TeMHOBas (asbl.
[TponykTHBHOCTH (hoTOCHHTE3a. BrusHue paznuuHbIX (PaKTOPOB Ha CKOPOCTH
dorocunTe3a. 3HaueHue (HOTOCUHTESA.

XeMOCHHTE3. PaznooOpasue OpPraHN3MOB-XEMOCHHTETHKOB:
HUTpUUIIpYIOIITHEe OakTepuu, JKene300aKTepuH, cepobakTepun,
BOJIOPOJIHBIE OaKTepUU. 3HAaUEHUE XEMOCHHTE3A.

AHa’pobHble opranu3mbl. Bunel Opoxenus. IIponykTel OpoxeHHS M HX
UCIIOJIb30BaHUE YEIOBEKOM. AHa’pOOHbIE MHUKpPOOPTaHHU3MBI KaK OOBEKTHI

OMOTEXHOJIOTHH U BO30YIUTENN OONIE3HEH.




AspoOHBIE OpraHU3MBI. Oransl HEPTeTUIECKOTO oOMeHa.
[ToaroroBuTenbHbI JTan. [nukonm3 - OECKUCIOPOAHOE pPACIICIUICHHE
TJTFOKO3BI.

buonorndeckoe OKUCIIECHHE, MM KJICTOYHOE JIbIXaHHe. POib MUTOXOHAPHIA B
nporieccax ~— OHMOJIOTMYECKOTO  OKHCJICHMs.  Llukimdeckwe — peakium.
OxucnurensHoe Gochopunuposanue. [IpenmymecTra a3poOHOTO yTH 0OMEHA

BEIIECTB repe aHadpoOHBIM. D(PPEKTUBHOCTD HHEPTETHUECKOTr0 0OMeHa

2.5

Peakuuu marpuuHoro cuHtesa. lIpuHIUI KOMIUIEMEHTapHOCTH B PEaKLMAX
MaTpUYHOTO  CHUHTe3a. Peanu3auust  HaclEACTBEHHOW  HMHQOpPMAIIUH.
['enernueckuii ko, ero cpoiicTBa. TpaHckpunuus - Marpuunblii cuHTe3 PHK.
[TpyHUMIIBI ~ TPAHCKPUIILMU:  KOMILJIEMEHTAPHOCTh, AHTUIAPaLIECIbHOCTD,
aCUMMETpUYHOCTh. TpaHcisanus u e€ stanel. Yyactue TpancnoptHeix PHK B
OuocunTe3e Oenka. YcioBus Ouocunres3a Oenka. KopupoBanue aMHHOKHCIIOT.
Pons pubocom B OnocuHTe3€e Oenka.

Opranuzanys reHoma y IpoKapuoT U 3yKapuoT. Perynsuus akTUBHOCTH I'€HOB
y npokapuoT. ['unoresa onepona (®. XKako0, XK. Mano). Perynsius 0OMeHHBIX
IpoLIecCcOB B KieTke. KineTouHblii roMmeocTas.

Bupycer - HekneTouHnble (HOpMBI KH3HH U OONUTraTHBIC Tapa3uThl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprodaros.

BupycHsle 3a00neBanus 4enoBeKa, KkUBOTHbIX, pactenuil. CIIN, COVID-19,

ConuaJIbHbIC U MCOIUITUMHCKUC HpO6J’IeMH

2.6

Knerounslii 1ukin, ero mnepuonbl u peryisuus. WHrepdpaza u  MuUTO3.
OcobeHHOCTH TPOIIeccoB, MpOoTeKaroIuX B UHTep(aze. Iloaroroska KieTku K
nenenuto. [lpecuHTeTnueckuit  (MOCTMUTOTHYECKUM), CHUHTETUYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTHUECKU) IEprUOoibl UHTEP(A3bI.

Marpuunsiii cunte3 JIHK - perumkanumda. Ilpuanuner permmkanuun HK:
KOMILUIEMEHTAPHOCTh, IOJYKOHCEPBATUBHBIM CHUHTE3, AHTUIAPAJLIECIbHOCTD.
Mexanusm perukanuu JJHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl
U TeroMmepasza. XPOMOCOMHBIM HAOOp KIETKH - KapuoOTHN. JIUTUIOMTHBIA M
rarioniHbl  HaOopbl XpoMmocoM. ['omosornynble Xpomocombl. IlonmoBsie
XPOMOCOMBI.

Jenenune xnetku - Muto3. CTaguu MHUTO3a M MPOUCXOSALINE B HUX ITPOLIECCHI.
Tuner muto3a. Kaproknnes u nutokuHe3. bronorndyeckoe 3Ha4eHUE MHUTO3a.
Perymanus muToTHYeckoro mnukiaa kineTkd. [Iporpammupyemas KieTodHas
ru0ernp - arnonTos.

(I)YHKI_[I/IOHaJIBHaH ICHOMHKA

Opranusm kak 6uooruyeckas cuctema




3.1

OOHOKJIETOUHBIE,  KOJIOHHMAJIbHBIE,  MHOIOKJIETOYHBIE  OpraHU3Mbl U
MHOT'OTKaHEBbIE OPTaHU3MBI.
@opMbl pa3MHOMKEHHsI OpraHM3MOB: Oecriosioe (BKJIKOYas BEreTaTUBHOE) U
nojoBoe. Buapl 0Oecriosioro pasMHOXKEHHUS: IIOYKOBaHHE, CIOPYJIALMS,
(dparmMenTanys, KIOHUPOBAHHE.
[TonoBoe pa3mHoxenue. llosmoBble KieTku, miau ramertel. Meio3. Craauun
Mmeiiosza. IloBenenue xpomocom B Meio3e. Kpoccunrorep. buomormdeckuii
CMBICJI M€1103a U MOJIOBOTrO Iporecca. Meio3 U ero MeCTO B dKU3HEHHOM IUKIJIE
OpraHU3MOB.
[TpenzaponpiieBoe passutue. ['amerorenes y XUBOTHBIX. I10y10BBIE *kKele3bl.
OOpa3oBaHue M pa3BUTUE MOJIOBBIX KieToK. CriepMaTroreHe3 M OOIEeHE3.
CtpoeHue mMoyIoBBIX KJIETOK. OIIONOTBOpEHHE U 3MOPHOHAIBHOE DPa3BUTHE
KHUBOTHBIX.  CmOCOOBI  OIUIOZIOTBOPEHHMS:  HAPYXKHOE,  BHYTpPEHHEE.
[TapTeHorenes.
WunuBuayansHoe pa3BUTHE OpraHu3zMoB (oHTorenes). Ctanuu sMOpuoreHesa
YKUBOTHBIX (Ha MPUMEPE JIATYIIKH). Jpo6nenune. Tunsl gpoOieHus.
OcobeHHOCTH ~ APOOJIEHUS  MJICKONUTAIOMIMX.  3apOJBIMIEBBIE  JINCTKH
(racTpymsiums). 3akiajgka OpraHOB M TKaHEH W3 3apOAbIIIEBBIX JIMCTKOB.
B3auMHoe BiMsAHUE uacTel pa3BHBAIOLIErocs 3apojplia (3MOpHOHATIbHAS
UHAYKIMS). 3akiajka IJlaHa CTPOEHHS JKUBOTHOTO  Kak pe3ynibTar
MEepapXUUeCKUX B3aUMOAECWCTBUA TeHOB. BiusHue Ha >MOpHOHAIBHOE
pa3sBUTHE PA3IUYHBIX (PAKTOPOB OKPYKAIOIIEH Cpebl.
Poct u pa3Butne xuBOTHBIX. IlocTamOpuoHaneHBI mepuon. Ilpsmoe wu
HenpsiMoe pasButhe. Pa3zButue ¢ Meramopdo3oM y OECIO3BOHOYHBIX U
MO3BOHOYHBIX JKMBOTHBIX. brosornueckoe 3Hau€HUE MPSMOro U HEMPSMOro
pa3BUTHSA, UX paclpocTpaHeHue B npupoze. Tumsl pocta KUBOTHBIX. DakTOpHI
peryJiilMd  pocTa  JKMBOTHBIX W d4enoseka.  Cranunm
MOCTAMOPHUOHAIBHOTO Pa3BUTUSL Yy OJKMBOTHBIX M ueinoBeka. llepuombl
OHTOI'€HE3a YEJIOBEKa.
PasmHoxxenue u pasButHe pacteHuil. ['amerodur m crnopodpur. Meiio3 B
KU3HEHHOM LMKJe pacTteHuil. OOpa3zoBaHuMe crop B Ipoliecce Menosa.
I'ametorenes y pacreHnid. OIUTOAOTBOPEHHME W Pa3BUTHE PACTUTENIBHBIX
Opranus3moB. JIBOIHOE  OILUIOAOTBOPEHUE Yy  LBETKOBBIX  PACTEHUM.
OOpa3oBaHue M pa3BUTHE CEMEHHU. MeEXaHM3Mbl PETyJISLUU OHTOIeHEe3a Y

paCTCHI/Iﬁ H ) KUBOTHBIX

3.2

HCTOpI/ISI CTaHOBJICHHUA MW Pa3BUTUA TI'CHCTUKHM KaK HAyKH. OcCHOBHBIE

T€HETUYECKHE MOHATUSI U CHUMBOJLL. I OMOJIOTMYHBIE XPpOMOCOMBI, AJIJICJIbHBIC

I'€HbI, aJIbTEPHATUBHBIC [IPU3HAKH, JOMUHAHTHBIM U PELECCUBHBIN IIPU3HAK,




TOMO3UTOTa, TETEPO3WroTa, YWUCTas JIMHUS, THOPHIBI, TEHOTHUII, (HEHOTHIL.
OcCHOBHBIE METOJBI TCHETHKU: THOPHIOJIOTUYECKUH, IUTOIOTHYSCKUM,

MOJIEKYJISIPHO-TEHETUYECKUI

3.3

Monorubpuanoe ckpemmBanue. IlepBbiii  3akoH MeHaens - 3aKOH
eAnHOo00pa3us THOPHIOB TEpBOro NOKoJeHws. [IpaBmiio HTOMUHUpPOBaHUS.
Bropoii 3akoH MeHzens - 3aK0H paclieIuieHusl Tpu3HakoB. L{uTomornyeckue
OCHOBBI MOHOTHOPHUJIHOTO CKpelmuBaHuWsa. [ wWmore3a YHUCTOTHI TraMmer.
Ananusupyroiiee ckpemuBaHue. [IpoMexyTouHbI XapakTep HaciaeI0BaHMUS.
Pacuiennenue npu3HakoB IPU HEMIOJIHOM JOMUHHUPOBAHUU.

Jurubpunnoe ckpemmBanue. Tpetuii 3akoH MeHzenst - 3aKOH HE3aBUCHMOTO
HACJICJIOBaHWS  MPU3HAKOB. [[UTOJIOrMYECKHE OCHOBBI  JUTHOPHIHOTO
CKpEIIIMBaHMUS.

CuennenHoe HacnenoBaHue npusHakoB. Paborel T. Moprana. CuernieHHOe
HACJICIOBAHUE T€HOB, HAPYIIECHUE CLEIUIEHUS MEXAY F'eHamMu. XPOMOCOMHAs
TE€OpHUs HACJIEICTBEHHOCTH.

I'enetnka nona. XpoMOCOMHBI MEXaHHU3M OIPEACIICHHS 10Jla. AyTOCOMBI U
MIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIN U TeTepOoraMeTHbIN no. ['eHeTnueckas
CTPYKTypa MOJIOBBIX XpoMocoM. HacnenoBaHue NpU3HAKOB, CIEIJIEHHBIX C
ITOJIOM.

I'enoTun kak nenoctHas cucrema. llnenorponus - MHOKECTBEHHOE JIEMCTBUE
reda. MHOXECTBEHHBIM amienn3M. BsamMmopeiicTBHe HealIelIbHBIX TEHOB.

Komniementapaocts. Onucras. [lonumepus

3.4

B3aumopeiictBue reHotuna W cpeabl npu  (HopMuUpoBaHUHU  (HEHOTHIIA.
N3MeHunBOCTh mNpu3HAKOB. KadyeCcTBEHHbIE W KOJIMYECTBEHHBIC MPU3HAKH.
Bupl ©3MEHUMBOCTU: HEHACIIEACTBEHHAs U HACIIEICTBEHHAS.
MonudukanronHass u3MeHYMBOCTh. Ponb  cpeapl B popmupoBaHUN
MOAU(PUKAITMOHHON W3MEHYNUBOCTH. Hopma peakuuun MpU3HaKa.
Bapuanuonssiii psn um BapuauuonHHas kpuBas (B. Moranncen). CsolicTBa
MOIU(PUKAITIOHHON U3MEHUNBOCTH.

I'enorunuueckass n3MeHYUBOCTh. CBOMCTBA T€HOTHUIMYECKOM HM3MEHUYMBOCTH.
Bubl TeHOTUITHYECKOW M3MEHYMBOCTH: KOMOMHATHUBHASI, MyTaIlMOHHASI.
KoMmOvHaTtuBHasT W3MEHYMBOCTh. MeH03 H TIOJIOBOM TMPOIECC - OCHOBA
KOMOMHATUBHOW W3MEHYMBOCTU. Poib KOMOWHATHUBHOW W3MEHYHMBOCTH B
CO3IaHUH TeHETUYECKOTO pa3HOOOpa3us B MpeJIesiax OJHOTO BU/IA.
MyTanuoHHass HM3MEHYMBOCTh. Buapl MyTanuii: TE€HHbIE, XPOMOCOMHEIE,
reHoMHble. CHOHTaHHBIE W HHAYUMPOBAHHBIE MyTaluu. SAnepHsie U
nuToruia3MaTuyeckue Myranud. (CoMaTHMuecKMe U TOJIOBBIE  MYTAllUH.

IIpn4yrHBI BOSHUKHOBEHMs MyTaluid. MyTareHsl ¥ UX BIMSHUE HA OPTaHU3MBI.




3aKOHOMEPHOCTH MYTAllMOHHOTO IPOIEecca. 3aKOH T'OMOJIOTMYECKHX DPsIOB B
HacseacTBeHHoW usMeHunBocty (H.M. BaBunos). BHesnepHas n3MeHUHMBOCTh

N HACJICACTBCHHOCTb

3.5

Kapuotun wyenoBeka. MexayHapoaHas TporpaMma HCCIEIOBaHUS T€HOMA
yejgoBeKa. MeTolnbl  M3Yy4eHUsT TEHETHKM 4YEeJIOBEKAa: TIEeHEAOTHYECKUH,
OJIM3HCLIOBEIH, IIUTOTCHETUYCCKHI, MOIMYJISIUUOHHO-CTATUCTUYECKH,
MoOJIeKyJIspHO-TeHeThuueckuii.  CoBpeMeHHOE  OmpeliejieHue  TI'eHOTHIA:
MOJTHOT€HOMHOE CEKBEHUPOBAHUE, TCHOTUITMPOBAHKE, B TOM YHUCJIE C TOMOIIBIO
[MI1P-anamu3a. HacmexncrBenHple 3a0oiieBaHHMS — 4YelIOBeKa. [ e€HHbIE |
XpPOMOCOMHBIE  OOJIe3HM  4elloBeKa.  boje3Hm ¢ HaclaeACTBEHHOM
MPEAPACIOIOKEHHOCTBIO. 3HauecHUE MEIUIMHCKON FeHETUKU B
NpPEAOTBPALIEHUH W JICYCHUM TEHETHYECKUMX 3a00JIeBaHUN  YesIOBEKa.

CTBOJIOBBIE KIICTKH

3.6

JlomecTukanus u cenekuus. 3apoXkKICHNUE CEJIEKIIMA U TOMECTUKALMK. YYeHue
H.W. BaBuioBa 0 LEHTpax HPOUCXOXKACHHUS U MHOro0Opaszusi KyJbTYpPHBIX
pactenuii. Poib cenexkuuu B cO3JaHUM COPTOB PACTEHUN U MOPOJ KUBOTHBIX.
Copr, nopona, mramm. 3aKOH TOMOJOIMYECKHX PsAIOB B HAaCJIECICTBEHHON
u3menunBoctu H.M. BaBuinoBa, ero 3HaueHue A CENEKLMOHHOM pabOThI.
Metonpl ceneKIMOHHON paboThl. McKkyccTBeHHBIH OTOOp: MAaccoBbIM U
WHIUBUIYAJIbHBIA.  JTambl  KOMOWHAIIMOHHOW  cenekuuu. McmbiTanue
npousBoauTeneil mo moromcrBy. OTOOp MO TE€HOTHIY C IMOMOIIBIO OLIEHKH
¢eHoTHIIa TOTOMCTBA M OTOOpP MO TEeHOTUIy ¢ momoulbio aHanuza JIHK.
HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIEKIIMOHHOM  paloThl.
PagnanvoHHBIE M XUMHUYECKMM MyTareHe3 KaKk HWCTOYHMK MyTalud Yy
KyJbTYpHBIX (popM opranuzMoB. Vcnosiap30BaHnEe T€HOMHOTO pPeaKTUPOBaHMS
U MeToIoB pekoMOuHaHTHBIX JIHK ams momydeHus ucxoJHOro Matepuana Juis
CEJIEKLIUH.

[Tonyuenue MOJIUTIIIOUOB. Bnuyrpusunosas TUOpUIA3AITHS.
bnuskopoacTBeHHOE  cKpelmiuMBaHWe, WiIM HMHOpuaMHTr. HeponcTBeHHOE
CKpelLIBaHue, WK ayTOpuauHr. ['erepo3uc u ero mpuyuHbl. Vcnons3oBanue
rerepo3uca B cenekuuu. Otnanénnas rudpuanzanus. [Ipeononenue 6ecrnoaus

MEXBUIOBBIX FI/I6pI/I)IOB. HOCTI/I)KCHI/ISI CCJICKIIN paCTeHI/Iﬁ " ) KUBOTHBIX

3.7

OOBeKThl, HCIONb3yeMble B OWOTEXHOJOTMH, - KIETOYHBIE W TKaHEBbIE
KyJbTYpbl, =~ MHMKPOOPTaHM3MBI, —HX  XapaKTepHCTUKa. TpaaulioHHAas
OMOTEXHOJOTHs: XJIeOONEeYeHne, IOJIydeHHEe KHCIOMOJIOYHBIX MPOAYKTOB,
BUHOAenUe. Mukpobuonornueckuii cuHTe3. OOBEKTh MUKPOOHOIOTHUECKUX
texHonoruii.  IIpomsBoacTBo  Oenka, aMUHOKHCIOT W BUTAMHUHOB.

HckycctBeHHOE  OIIIOAOTBOpeHUE.  PEKOHCTpyKIuMs — AWLEKIETOK U




KJIOHMPOBAHHE KUBOTHBIX. METO/I TpaHCIUIAHTALUU SIAEP KIETOK.

XpOMOCOMHAasi M T'eHHas HWHKeHepus. VICKyCCTBEHHBIM CHHTE3 TIeHa U
KoHCcTpynpoBanue pexkomMOuMHaHTHBIX JIHK. JlocTkeHUs W TEepCIeKTHUBBI
XPOMOCOMHOM U TeHHOW WH)XEeHepuH. MenunuHckue OHOTEXHOIOTHH.

Hcrob30BaHKue CTBOJIOBBIX KIETOK

Cucrema 1 MHOT00Opa3ue OpraHu4ecKoro Mupa

4.1

buonorndeckoe  pasHooOpasue  opranu3moB. CoBpeMeHHas  CHUCTEMa
opranuveckoro mupa. llpuHiunel kiaccupukanuu opraHu3zmMoB. OCHOBHEIC
CUCTCMATUYCCKUC I'PYIIIbI OPIraHU3MOB.

Oco0EHHOCTH CTPOCHHUS ¥ KHU3HEACITCILHOCTH OJHOKIETOUYHBIX OPTraHU3MOB.
bakrepuu, apxeu, OJJHOKJICTOYHbIC TPUOBI, OJTHOKJICTOYHBIC BOJIOPOCIH, APYTHE
npotucThl.  KoJOHWalbHBIE  OpraHu3Mbl.  J[BUKEHHE  OJHOKJIETOYHBIX
OpraHuW3MOB:  aMeOOMJHOE, JKIYyTUKOBOE, pECHUYHOE.  3Jammura Yy
OJHOKJICTOYHBIX OpraHru3MOB. Pa3IIpa)KI/IMOCTI) y OAHOKJICTOYHBIX

OpraHnu3MoB. Takcucsel

4.2

MHoroknerounsle  pacreHus. B3auMocBA3b 4YacTe€ll  MHOTOKJIETOYHOI'O
opranusma. TkaHH, Opraibl ¥ CHCTEMbl OPraHOB MHOT'OKJIETOYHOI'O OpraHu3Ma.
Opranusm kak enuHoe 1enoe. TkaHu pacTteHud. Tumbl pacTUTEIBHBIX

TKaHeW: oOpa3oBaTenbHas, I[OKPOBHAas, MPOBOJsALIAs,
OCHOBHas, MexaHudeckas. (OcoOeHHOCTHM  CTpoeHus, GYHKUUH |

PacCIoJIOKCHHUA TKaHEH B opraHax paCTeHI/Iﬁ

4.3

BereratuBHble M T'e€HEpaTUBHBIE OpraHbl pacTeHUi. DYHKIUU OpPraHoB U
cucteM opraHoB. Kapkac pacteHuid. /[BUkeHHE MHOTOKJIETOUYHBIX PACTEHHIA:
Tponu3Mbl U HacThH. [loriomeHue BoAbl, YIIEKUCIOTO Ta3a U MUHEPAIbHBIX
BeleCTB pacTteHusiMu. Jlpixanue pactenuid. Juddysus ra3zoB uepes
MIOBEPXHOCTh KJIETKUA. TpaHCHIOPTHBIE CHUCTEMBI pacTeHUil. Beiaenenue 'y
pacteHuil. 3amuTa y MHOTOKJIETOYHbIX pacTeHuil. Kytukyna. Cpencrsa
IIACCUBHOU U XUMHUYECKOH 3alUThl. OUTOHIINILI.

Paznpaxxumocts U peryisiuus y Opranu3moB. Pa3npaxuMocTs U peryisuus y

MHOT'OKJICTOYHBIX paCTCHHﬁ. PocrtoBrie BemecTBa U UX 3HAUCHUE

4.5

MHOroKJIeTOUHbIE JKMBOTHBIE. B3amMOCBSI3b 4YacTeli MHOTI'OKJICTOYHOI'O
opranusma. TkaHU, OPraHbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOTO OpraHu3ma.
Opranusm kak enuHoe 1enoe. 'omeocrtas. TkaHu )KMBOTHBIX U YesoBeKa. THUIbI
JKHNBOTHBIX TKaHeﬁI SIIUTCIIMaJIbHaA, COCIUHUTCIbHAsA, MbIIICYHAsA, HepBHaH.
OcoOeHHOCTH CTpOCHHUS, (PYHKIMA ¥ PACIONOXKEHHUS TKaHEH B oOpraHax

JKHBOTHBIX W YCJIOBCKA

4.6

OpI‘aHLI 1 CUCTCMBbI OPIraHOB KMBOTHBIX. CDYHKI_[I/II/I OpraHoB U CUCTCM




opraHoB. Omnopa Tena opraHu3moB. CkeneTbl OJHOKJIETOYHBIX H
MHOT'OKJIETOYHBIX KUBOTHBIX. HapykHblil 1 BHyTpeHHMH ckeneT. CTpoeHue u
THIIBI COCIMHEHMS KOCTEM.
JIBI>KEHHE MHOTOKJIETOUHBIX JKUBOTHBIX. [IuTanue xuBOTHBIX. IluTanme
IIO3BOHOYHBIX JKUBOTHBIX. JlpIxaHue )KUBOTHBIX. KoxxHoe npixanue.
KabepHoe 1 1€rouyHoe bIXaHUE.
JlpIxaHue TMO3BOHOYHBIX >KUBOTHBIX. DBOJIIOLMOHHOE YCIOXKHEHHUE CTPOCHUS
JETKUX TO3BOHOYHBIX JKUBOTHBIX. JlpIxarenbHas cucTeMa yelloBeKa.
MexaHu3M BEHTWIALMU JETKUX Yy NOTUL U MIEKONMTAOUMX. TpaHCHopT
BEIIECTB Y OPraHu3MOB. TpaHCHOPT BEIIECTB Y JKUBOTHBIX. KpoBeHOCHas
cucrema u e€ opranbl. KpoBeHOCHast cucTeMa Mmo3BOHOUHBIX )KUBOTHBIX. Kpyru
KpOBOOOpAIICHUs.  DBOJNIOLMOHHBIE  YCIIOKHEHHsSI ~ CTPOCHMS
KPOBEHOCHOM CHCTEMBbI [TO3BOHOYHBIX XMBOTHBIX. BblieneHne y opraHu3MoB.
Brinenenne y kuBOTHBIX. CoOKpaTuTenbHble Bakyond. OpraHbl BbIICICHUS.
CBs3p NOJOCTM Tela C KPOBEHOCHOM M  BBIACIUTEIBHONH CHUCTEMaMH.
Bbinenenue 'y 1O3BOHOYHBIX JKMBOTHBIX. 3alUTa Y MHOTOKJIETOYHBIX
KHUBOTHBIX. [IOKpOBBI M UX IPOU3BO/IHEIE.
PazmpaxxumocTh ®  perymAunus |y  OpraHm3MmoB. Pazmpaxkumocts y
OJTHOKJIETOYHBIX OpraHu3MoB. Takcucel. PaznpakumocTs M perynsuus vy
MHOT'OKJIETOYHBIX pacTeHUi. POCTOBbIE BeliecTBa U MX 3HaYEHUE.
HepBHas cuctema u peduiekTopHasi peryisiiiis Y MHOTOKJICTOYHBIX KHUBOTHBIX.
HepBhas cucrema u e€ oTaenbl. DBONIOIUOHHOE YCIOXHEHHE CTPOEHUS
HEPBHOM CUCTEMBI Y ’KUBOTHBIX.
Pa3zpabotka anroputmoB M mporpamm Juist 3¢dexkTuBHON (QyHKIIMOHAIBHON
AQHHOTAallMM  TE€HOMOB, TPAHCKPUNTOMOB, IPOTEOMOB,  METa0OJOMOB

MHUKPOOPTaHU3MOB, pPACTEHUM, )KUBOTHBIX U YEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €TI0 3I0POBLC

5.1

Opransl M CHCTEMBbl OpraHoB uenoBeka. OTaensl TOJOBHOTO MO3Ta
MO3BOHOYHBIX >KMBOTHBIX. Peduiekc u pedrextopHas ayra. besycioBHble u
ycioBHBIE pediekchl. ['ymMopanpHasi perymisius W DHIAOKPUHHAS CHCTEMa
JKUBOTHBIX M uesoBeka. JKene3bl SHAOKPUHHOM CHCTEMBI M HMX TOPMOHBI.
[elictBue TOpMOHOB. B3anMMOCBA3b HEPBHOW WU HOHIAOKPUHHOW CHCTEM.
['unoranamo-runoduszapuas cucrema. Pednexc wu peduekTopHas mgyra.

besycioBHbIe U yCIIOBHBIE pedIeKChI

5.2

3amurta opraau3mMa ot Oosiesnedl. UMMmyHHas cuctema denoBeka. KieTounbii u
TYMOpJIbHBIA MMMYHUTET. BpOXAEHHBINH, MPHOOPETEHHBINA CHeUPUUECKHit
uMMyHHTET. Teopus KIOHaIbHO-celeKTUBHOrO uMMyHHMTeTa (IL.Opnmx,

®.M.bepner, C.ToneraBa). BocrianutenbHbie OTBETHI OpraHu3MoB. Posb




BPOKAEHHOIO UMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00J€BaHUIl

5.3

KpoBenocnast cucrema u e€ opranbl. Cepaile, KPOBEHOCHBIE COCY/Abl U KPOBb.

Kpyru kpoBooOpamienus. Pabora cepana u e€ perymnsuus

5.4

Hpixanme 4yenoBeka. Juddysus ra3oB uepe3 TMOBEPXHOCTh  KIIETKH.
JlpIxarenbHass cucTteMa 4YeloBeka. JlpIxaTenmpHas IMOBEPXHOCTh. Perymsius

IbIxaHus. JprxaTenbHbIe 00bEMBI

5.5

[TnmeBaputenbHas cucrema uenoBeka. OTHENbl MUILEBAPUTEIBHOIO TPAaKTa.
IInmeBapurenbHble  Kele3bl. BHYTPHUIIONOCTHOE M BHYTPHUKIIETOYHOE

MUIIEBAPEHUE

5.6

[ToxpoBbl ¥ ux mnpousBojHble. Opranbl BblneneHus. [louxu. Crtpoenue u
dbyHKIIMOHUpOBaHUEe HeppoHa. DuubTpanus, cekpeuus U  oOpaTHOe
BCAChIBaHHE KaK MEXaHU3MbI paboThl OpraHoB BeineneHus. OOpa3zoBaHue MOYU

Yy 4CJI0BCKa

5.7

I[BI/I)KGHI/IG YyeJIOBeKa: MblmeyHas cucreMa. CKeleTHBIC MBIIINBI U1 UX pa60Ta.

CTpOCHI/Ie U TUIIBI COETUHEHUS KOCTEH

Teopus 3Bomtonuu. PazButue sxu3Hu Ha 3emiie

6.1

OpomonmonHass Teopus Y. JlapBuna. Ilpeanocwuiku  BO3HUKHOBEHHS
napBuHu3Ma. JKusHp 1 Hay4yHas nesrenabHocTh Y. JlapBuHa.

JBrokyiue cuiibl 3BOMIOIMH BUAoB 1o Y. JlapBHHY (BBICOKas MHTEHCHUBHOCTh
Pa3MHOXXEHHSI OpPraHHU3MOB, HACJEICTBEHHas W3MEHYMBOCTh, OOprOa 3a
CYIIECTBOBaHHE, ECTECTBEHHBIN 1 HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunteTnueckoi Teopun 3Bomtonuu (CTD). HelitpanbHas Teopust
sBostoH. CoBpeMeHHas HBOIOIMOHHAs OMOJI0THsl. 3HaYeHHE HBOIIOIIMOHHOMN

TCOpHU B (I)OpMI/IPOBaHI/II/I eCTeCTBeHHO'HaquOﬁ KapTUHBI MUpa

6.2

[Tomymsiuyst Kak 3Ja€eMEHTapHas eIuHuIa 3BOMIONUH. COBPEMEHHBIE METOJbI
OLIEHKH T€HETHUYECKOTO Pa3HOoOOpa3us M CTPYKTyphl momynsuuil. V3meHnenue
reHo(OoHJa MOMYJIALMN KaK 3JEMEHTapHOE HBOJIIOLMOHHOE SBJICHHE. 3aKOH
reHernyeckoro pasHoBecus JIx. Xapau, B. BaitnOepra.

OneMmeHTapHble (DaKTOpbI (IBMXKYIIME CHJIBI) SBOJIIOUMU. MYyTallMOHHBIH
nporiecc. KomOuHatuBHas u3MeHUMBOCTh. /[lpelid reHoB - ciyvaiiHble
HEHANpaBJieHHblE W3MEHEHUs YacToT ajuleledl B momyasnusax. Oddext
ocHoBarens.  Murpauuu.  M3omsamus  momynsuuit:  reorpaduyeckas
(mpocTpaHCTBEHHAas ), Oronornyeckast (pernpoayKTUBHAS).

EcrectBeHHbIil 0TOOp - Hampapistomuil ¢axktop sBomonuu. DopMbl
€CTECTBEHHOT0 O0TOOpa: JBIKYILUN, CTaOWIM3UPYIOLIMM, pa3pbIBAIOLIUIl

(mu3pyntuBHbIH). [TonoBoit 0TOOD.




[TpucnocoOneHHOCTh  OPraHM3MOB  KakK  pe3yiabTaT  MHUKPOIBOJIOLUHU.
Bo3nukHoBeHHe — mpuUCOCOONeHME y  opraHu3MoB.  Apomopdosbl U
UAMO0alalTallUH. [Tpumepst npucnocoOIeHni y OpPraHU3MOB.
OTHOCHUTENBHOCTH MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm U cTpyKTypa. BumooOpa3oBaHMe Kak pe3ysbTaT
MUKpPO3BOJIONHMH. M3omsamus - xitoueBoi ¢akTop BugooOpasoBanus. Ilytu u
CIIocoObI BHJ1000pa30BaHMS: AJUTONaTPUYECKOE (reorpaduueckoe),
CHUMIIaTPUYECKOe  (IKOJIOTMYECKOE), «MTHOBEHHOE»  (IOJIUILIOWIU3ALIMS,
rulOpuau3anys). JmuTenbHOCTb HBOIIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl (POpMUPOBAHUS OHOIOTUYECKOTO pa3HO0Opa3usl.

Posb 3BONIOIMOHHON OMOJIOTHH B pa3padOTKe Hay4YHbBIX METOAOB COXPAaHEHMS
6uopazHooOpaszus. MUKPOIBOIIOLUS U KOIBOJIIOLUS MApa3UTOB U MX XO3SEB.
Mexanu3aMbl (OPMUPOBAHUSA YCTOWYMBOCTH K aHTHOMOTHKAM M CIOCOOBI

0OpBOBI C HEl

6.3

Metoabl  W3ydeHHsT MaKpOAIBOJIONUH. [laJICOHTOJIOTHUECKUE  METOMbBI
u3ydeHust sBomonuu. Ilepexomusie ¢GopMbl M (UIOTEHETUYECKHUE PSJIBI
OpPTaHU3MOB.

buoreorpaduveckue meronbl u3ydeHus sBoitonuu. CpaBHeHue GIopsl U
dbayHbl MaTepHKOB U OCTPOBOB. buoreorpadpuueckue obmactu 3emnu. Buabl-
DHJIEMHUKH U PEITUKTHI.

OMOpPHOJIOTHYECKHE M CPAaBHUTEIBHO-MOP(OIIOTHYECKUE METOJbl H3y4eHUs
HBOJIOIMM. ['eHeTHyeckre MeXaHH3Mbl SBOJIIOLIMM OHTOr€HE3a M MOSBICHMSA
HBOJIIOIMOHHBIX ~ HOBHIECTB. ['OMOJOrMYHBIE U  AHAJOTUYHBIE OpPTraHbI.
Pynumentapupie opraHel W aTaBU3MBlL.  MOJEKYISPHO-TEHETUYECKHE,
OMOXMMHUYECKHEe ¥ MaTeMaTHYeCKHE METOJIbl H3yYCHHS  DBOJIOIHH.
["omonoruynsle TE€HBI. CoBpeMeHHbIe METO/bI MOCTPOCHHUS
(HIIOreHeTUYECKHX IEPEBBEB.

XpPOMOCOMHBIE MYTaIlUU U YBOJIIOIHSI TEHOMOB.

O06mme 3akoHOMEpHOCTH (TIpaBMiIa) ABOMIOIMUA. HeoOpaTUMOCTh 3BOJIOIHMH.

AIIaHTI/IBHaSI paauanus. HepaBHOMCpHOCTB TEMIIOB 3BOJIFOITHMH

6.4

Hayunbple rumore3bl NPOUCXOXKIEHUS JKU3HM Ha 3emie. AOHOreHes u
naHcnepMus.  JloHay4yHble  TNpEACTaBIEHUS O  3apOKIACHUM  JKU3HHU
(kpeanoHU3M). ['mmore3a MOCTOSIHHOTO CaMO3apOXKACHUS JKU3HU U €€
onpoBepkenne omnbiTamu D, Peam, JI. Cnamwmanmanu, JI. Ilacrepa.
[TpoucxoxaeHne KU3HU U aCTPOOUOIIOTUS.

OcHoBHbIE JTarbl HEOpPraHUYECKON IBOJIIOLIMH. IInanerapHas
(reosornyeckast) 3BOJIOIM. XUMHYECKass HIBOJIOLUS. AOHOT€HHBIH CHHTE3

OpraHn4eckux BeniecTB u3 Heopranmdeckux. Oneitr C. Musnepa u I'. FOpu.




Ob6pazoBanue mnonumepoB Hu3 MoHoMepoB. KoanepBatHas rumnoreza A.U.
Onapuna, runore3a mnepBuyHoro OynboHa Jlx. XosjgelHa, reHeThyecKas
runote3a I'. Mémnepa. Pubosumer (T. Yek) u rumoresa «mvupa PHK» V.
I'mnbepra. opMupoBaHre MeMOpaH U BOZHUKHOBEHHE NIPOTOKIETKH. VcTopus
3emau U MeTonpl €€ wu3ydeHus. lckomaemple OpPraHUYECKUE OCTaTKU.
['eoxponomnorust U e€ MeToabl. OTHOCUTENIbHAS M a0COMIOTHASI T€OXPOHOJIOTHSL.
['eoxpoHoOIOrMUecKas mKasua: S0Hbl, 3pbl, IEPUOBI, JIIOXH.
HauvanpHele 2Tamnel opranndeckoi 3Boaonuu. I1osBieHne u 3BoMIONUS NEPBBIX
KJIETOK. Oomtonus MeTabosnn3ma. Bo3HUKHOBEHHE NIEPBBIX
skocucteM. CoBpeMEHHBIE MUKPOOHBIE OHMOIUIEHKM KakK aHajor TMEpBBIX Ha
3emite coobuiecTB. CTpomMaTonuThl. IIpokapuoThl U 3yKapuOTHI.
[TpoucxoxaeHue 3yKapuoT (CUMOMOreHe3). DBOJIIOLIMOHHOE MPOMCXO0XKJIECHUE
BUpycoB. IIpoucxoxaeHrne MHOTIOKJIETOYHBIX OpraHu3MoOB. Bo3HUKHOBeHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPTaHU3MOB.
OCHOBHBIE 3Talnbl 3BOJIIOLMU BbICHIMX pacTeHUH. OCHOBHBIE apoMOp(do3bl
pacreHnid. Beixon pacreHuid Ha cyuary. llosiBieHue CHOpoOBBIX pAacTeHHUM U
3aBoeBaHne MMU cymM. CemeHHble pacTeHus. lIpoucxoxneHne LBETKOBBIX
pacTeHuil.
OCHOBHBIE 3Talbl 3BOJIIOLMU KUBOTHOro Mupa. OcHOBHbIE apoMop(do3bl
KUBOTHBIX. BeHnckast payna. KemMOpuiickuii B3pbIB - MOSIBJIEHHE COBPEMEHHBIX
tunoB. [lepBele XOpnOBbIE KUBOTHBIC. JKH3Hb B BOJE. BOJIOLMS
no3BOHOUHBIX. [lpoucxoxnenne amdubuit u pentwmid. ITpoucxoxxaeHue
MJIEKONMMUTAOMMX M OTul. [IpyuHmMn — kirouyeBoro
apomopdo3a. OcBoeHHE OECIO3BOHOYHBIMH M TIO3BOHOYHBIMU IKUBOTHBIMH
CyIIN.
PasButne *u3HM Ha 3emie MO 3paM M IEpUOJaM: apxei, NpOTEepPO30H,
najueo3oi, Me3030H, KaiiHO30#. OOmas xapakTepucTHKa KiIMMaTa H
reoJoru4eckux mpoueccoB. [losBneHne U pacuBeT XapaKTEPHBIX OPTaHHU3MOB.
VYrneobpa3zoBaHue: €ro ycjioBHUsS U BIUSHUE Ha ra3oBbIi cocTaB aTMoc(ephl.
MaccoBble BBIMHpPaHHS - 3KOJOTMYECKHE KpHU3UChl Ipouuioro. IlpuumHel u
CJIEJICTBUS MACCOBBIX BbIMHUpaHHil. COBPEMEHHBII IKOJIOTMUECKUN KPU3HUC, €r0

0COOEHHOCTH

6.5

Pasnensr m 3agaum antponosioruu. Metonsl aHTponosornud. CTaHOBJIEHHE
IIPEACTABJICHUI O MTPOUCXO0XKACHUH YeaoBeKa. COBpEMEHHBIE HAYUYHbBIE TEOPUH.
CxoncTBO yenoBeka ¢ KUBOTHBIMU. CHCTEMaTHYECKOE IOJIOKEHHE YEIOBEKA.
CBuzerenbcTBa  CXOJCTBA YEJIOBEKAa C JKUBOTHBIMU: CPABHUTEIBHO -

MOpQoJIOTHUIECKHE, AMOPHOTIOTUYECKHE, (hU3HOTIOTO-OMOXUMUYECKHE,




noBefeH4yeckne. OTIWYMSA 4YeIOBEKa OT KUBOTHBIX. [IpsAMoOxoxkieHune u
KOMILJIEKC CBSI3aHHBIX C HUM IMPU3HAKOB. Pa3zBuTHe roJIOBHOTO MO3ra U BTOPOil
CUTHAJIbHOW CUCTEMBI.

JBuxymie cuibl (akTopbl) aHTPOIMOreHe3a: OMOJOTHYECKUE, COIHANIbHBIC.
CootHorieHre OMOJOTHYEeCKUX M COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJMH AHTPOINOTEHE3a. ABCTPAJIONUTEKH - JBYHOTHE MPEIKH
mojen. YenoBek yMenbli, NEpBbIE HM3TOTOBJICHUSA Opyaud Tpyzna. HeimoBek
NPSMOXOJISAIIMNA W TIEPBBIM BBIXOJA JItOJAEH 3a mpenensl Adpuku. YemoBek
reiinenbOeprckuil - 00U MpeoK HeaHJepTaIbCKOTO YeIOBEeKa U YelIOBEKa
pasyMHOro. YenoBek HEaHJAEPTAIbCKUM KAK BUJI JIFOJEH XOJOAHOTO KJIMMATa.
YenoBeK pa3yMHBII COBPEMEHHOI'O THIIA, JIEHUCOBCKUU YEJIOBEK, OCBOEHHUE
KOHTHHEHTOB 32 mpenenamu AQpuku.

DOBOJIOIUS COBPEMEHHOT0 4YesloBeKa. EcTecTBeHHBI OTOOp B MOMYMISALHUAX
yesoBeka. MyTaluoHHbIN nporiecc u nosmMopdusM. [lonynsiuoHHbIe BOJIHBL,
npeiip TeHoB, wmurpamus W «3PPEKT OCHOBATENs» B  TOMYJISIHIX
COBPEMEHHOT'0 YEJIOBEKA.

Yenoseueckue pacbl. [lonsitue o pace. bonbiine pacel: eBponeouaHas
(eBpa3uiickasi), aBCTpaJloO-HETPOHWAHAs (PKBATOpUANIbHAS), MOHTOJIOHIHAS
(a3maTcko-aMepuKaHCKasi). Bpemsi U myTu pacceieHusl 4eJoBeKa MO IIJIaHETe.
EnnncTBO 4yenmoBeueckux pac. HaydHas HeCOCTOATENBHOCTh —pacu3ma.
[Tprcnoco0NeHHOCTh YeNnoBeKa K Pa3HbIM YCIOBHUSM OKPYKAIOILIEH Cpeabl.
BnusiHue reorpaduueckoit cpenbl U Jpeiipa TeHOB Ha MOpGOJIOTHIO U

(bu3HO0IOrHIO YenoBeKa

OKOCHUCTEMBI U Mpucymue UM 3aKOHOMEPHOCTHU

7.1

Paznensl u 3anaun sxonoruu. CBsi3b 3KOJIOTUU C IPYTUMH HayKaMHu.
Mertonpl skonoruu. IloneBble HaOMOAEHUS. OKCIEPUMEHTHI B 3KOJIOTHU:
NpUPOJHbIE U J1abopaTopHble. MoAeIupoBaHHE B 3KOJOTMH. MOHUTOPHHT

OKpYKaroIIel Cpe/bl: TOKATbHBIN, pErHOHANBHBIN U TI00ATbHBIH

7.2

Okojoruyeckre (GpakTopbl U 3aKOHOMEpPHOCTH uX neictBus. Knaccuduxamms
HKOJIOTHYECKUX (haKTOpOB: abMOTHYECKHE, OHMOTHYECKHE, AHTPOIOTEHHBIE.
OO0ue 3aKOHOMEpPHOCTH JEUCTBHUS d3Kojoruyeckux (akropos. IIpasuio
munumyma (K. Ilnpenrens, FO. JIubux). TonepaHTHOCTh. DBPUOUOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue paktopsl. CBET Kak sKoorundeckuit hakrop. JlecTBrue pa3HbIX
YY4aCTKOB COJHEYHOTO CIIEKTpa Ha OpraHU3Mbl. OKOJIOTHYECKHE TPYIIIIbI
pacTeHUi W KUBOTHBIX IO OTHOLIEHUIO K cBeTy. CHUTHajbHas poJib CBETA.
DoTONEpUOAU3M.

Temmeparypa kak 3xkojoruyeckuii pakrop. JleiictBue Temreparypsl Ha




opranu3Mmsl. [1oMKuIOTEpMHBIE U TOMONOTEPMHBIE OpPraHU3MBbl. DBPUTEPMHbIE
Y CTEHOTEPMHbBIE OPTaHU3MBI.

Brnaxuocts kak skojornueckuii ¢aktop. IlpucnocoOneHuss pacTeHuUd K
noJyiep>kaHuio BogHoro Oananca. Kimaccugukanus pacTeHuil 0 OTHOLICHHUIO K
Bozie. IIpucnocoOnennst )KUBOTHBIX K M3MEHEHHUIO BOJIHOTO peXUMa.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3JYIIHAs, IOYBEHHAS,
IyOMHHAs TOJAINOYBEHHAs, BHYTpUOpraHu3MeHHas. OU3NKO-XUMUYECKHE
0cOOEHHOCTH cpel oOuTaHus opraHu3MoB. [IpucrnocobneHust OpraHu3MoOB K
YKU3HU B Pa3HbIX cpeax.

buonornueckne putmbel. BHemnue u BHyTpeHHHME pUTMBL. CyTOUYHBIE U
roguyable  puUTMBL.  [IpUCIIOCOONEHHOCT,  OPraHU3MOB K  CE30HHBIM
M3MEHEHUSM YCIIOBUH KU3HHU.

XKuznennsie popmbl oprann3moB. [lorsrue o xu3HeHHol Gopme. KuzHeHHBIE
dbopMBI pacTeHUll: NepeBbsi, KYCTAPHUKH, KyCTAPHUYKH, MHOTOJICTHHE TPaBbI,
onHosieTHUE TpaBbl. JKu3HEHHBIE (OPMBI  KUBOTHBIX: THUIPOOUOHTHI,
re00MOHTHI, a9POOHOHTEL. OCOOEHHOCTH CTPOCHUS U 00pa3a KHU3HU.
buotnueckue dakropbl. Buasl OMOTHUECKHUX B3aMMOJCHCTBHUI: KOHKYpEHLHUS,
XUIIHUYECTBO, CcUMOUO03 U ero ¢popmsl. [lapazutusm, Kooneparus,
MYTYaJu3M, KOMMEHCAIIN3M (KBapTUPAHTCTBO, HaXJICOHUYECTBO).
Herpoduueckue B3aumoneicTBus (tonuyeckue, popudeckue, padbpuyeckue).
3HayeHrne OMOTHYECKHUX B3aMMOJIEHCTBHMI JJIS CYLIECTBOBaHHMS OPTaHU3MOB B

cpeae oOuTaHus. HpI/IHI_II/IH KOHKYPCHTHOI'O NCKIIFOYCHUA

7.3

DKOJIOTUYECKUE XapaKTEPUCTUKHU HOIYJISILIUHN. [Tomymsius KaK
Ouonoruueckass cucrema. Poiab HEOJHOPOJHOCTH Cpelbl, (U3HUECKUX
OapbepoB U ocoOeHHOcTeH  OHOJOrMU  BUAOB B  (OPMUPOBAHUU
IIPOCTPAHCTBEHHOM CTPYKTYPHI MOMYJISLUM. OcHOBHBIE MIOKa3aTENN
HNOMYJISIIMK: YHUCIEHHOCTh, IUIOTHOCTh, BO3pacTHas M IIOJOBas CTPYKTYpa,
POXKJ1a€MOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIMSL.

DKosioruyeckasl CTpykTypa nonysinud. OLeHKa YUCIEHHOCTH IOIYJISILUU.
JluHamuka nmonynasuuu U e€ peryssanus. buoTuuecknii NoTeHMall NOMyJILHH.
MopnenupoBanue JUHAMHMKM Nomyisiuuu. KpuBble pocTa 4YHMCIEHHOCTH
nomynsiiyy. KpuBble BbKHMBaHUA. Perymsius 4uciaeHHOCTH HOMYJISLUNA: POJIb
(GakTOpoB, 3aBHCAIIMX M HE 3aBUCALUIMX OT IUIOTHOCTH. OKOJOTHYECKHE
cTpaTteruu BUIoB (1- u K-cTparerun).

[Tonsitue 00 5kojoruueckod Hume Buia. MecrooOuTaHue. MHoOromepHas
Mozenb dkonorndeckord Humm Jx.M. XatunmHCcoHa. Pasmepsl 3KOIOrn4ecKoi

HHUIIIH. HOTCHHI/I&]’IBHa}I " p€aJiIn30BaHHAas HUIIN.




Bung kak cucrema mnonyisiiuid. Apeansl BUAOB. Buabl M MX KU3HEHHBIE
CcTpaTerud. 3aKOHOMEPHOCTH TIOBEJICHHUS W  MUTPALMA  KUBOTHBIX.

Bbuonoruueckue nHBa3zumn YYKCPOAHBIX BUIOB

7.4

CoobmectBa opranu3zMoB. buoneHo3 u ero crpykrypa. CBsi3u MexIy
OpraHm3MamMu B OWOIlEHO3e. DJKOcHCTeMa Kak OTKpbiTas cucrtema (A.J[x.
Tencnu). OyHKIMOHANBHBIE OJOKM OPraHU3MOB B 3KOCHCTEME: MPOIYIEHTHI,
KOHCYMEHTBI, peayueHTsl. Tpoduyeckue ypoBHu. Tpoduueckue nenu U ceTu.
AbuoTtnueckue 01oku 3xocucteM. [louBbl U Mkl B sKocuctemMax. Kpyrosopor
BEILECTB U ITIOTOK SHEPTUU B IKOCUCTEME.

OcHoBHBIE  MOKa3aTeNd  dSKOCUCTEMbl.  buomacca u  mpoaykuus.
DKoJornyeckre NupaMu/ibl yuces, 6MoMacchl U SHEPIUu.

HanpaBneHnHble 3aKkOHOMEpHBIE CMEHBI COOOIECTB - cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKLIECCUM M UX INPUYUHBI. AHTPONOr€HHbIE BO3JCHCTBUS Ha
cykneccu. KinumakcHoe coo011ecTBo. buopa3znoobpa3ue u moaHOTa
KPYrOoBOpOTa BEIIECTB - OCHOBA YCTOHYHMBOCTH COOOLIECTB.

[TpuponHble 3KOCUCTEMBI. AHTPOIOTEHHBIE 3KOCUCTEMBI. ATPO3KOCHCTEMA.
ArponeHo3.  Paznuums  Mexay — aHTPONOI€HHBIMU M HPHUPOAHBIMU
HKOCHUCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypboskocucteM. ['opoackas diopa
u (¢dayna. CunanTponu3auusi ropoackod Qaynsl. buonormueckoe u
XO034HCTBEHHOE 3HA4YCHHE arpo’KOCUCTEM u ypOo3KocucTeM.
3aKOHOMEPHOCTH (POPMUPOBAHUSI OCHOBHBIX B3aMMOJIEHCTBHII OpraHU3MOB B
JKOCUCTEMAX.

Ilepenoc sHepruun U BEUIECTB MEXKIY CMEXKHBIMU 3KOCHCTEMaMHU.
YCTONYMBOCT  OpPraHMW3MOB, TMOMYJISUUA M 3KOCUCTEM B  YCIOBHAX

€CTECTBEHHBIX U AHTPONOT€HHBIX BO3JAEHCTBUI

7.5

buocdepa - oOmennanerapuas o0oyiouka 3eMiIM, TJE€ CYIIECTBYET WIIH
cyliecTBoBasia kM3Hb. Yuenue B.M. Bepnanckoro o Ouocdepe. ObGnactu
6uocdeps! u e€ cocran. JKnuBoe BeliecTBo OMochepsl U ero GyHKIUH.
3aKOHOMEPHOCTH CyliecTBOBaHUs Omocdepsl. OcobeHHOCTH Omocdepsl Kak
100aTbHOM YKOCUCTEMBI. JlnHaMHuueckoe paBHOBECHE B ounocdepe.
KpyroBopoTsl BemecTB M OHOreOXMMHUYECKHE IMKIbI (yrjiepoja, a3oTa).
PurmuuHOCTS siBIEHMI B Onochepe.
3oHanbHOCTh Onocdepsl. [TonsTue o 6uome. OcHOBHBIE OMOMBI CYIIH: TYHPA,
XBOWHBIC Jieca, CMEIIaHHBIE W IIMPOKOJMCTBEHHBIE Jieca, CTEIH, CaBaHHBI,
NyCTBIHM, TPOMHMYECKHE  Jieca,  BBICOKOropbsa.  Kimmar,
pacTUTENbHBINA M )KUBOTHBIA MUp OMOMOB CYIIIH.

Crtpyktypa 1 QyHKIUS KUBBIX CHCTEM, OLIEHKA UX PECYpCHOTO MOTEHIIHAaNa 1




ouochepHbIX HYHKIIHMA

7.6

OKOJIOTMYECKHE KPHU3UChl W MUX MpUYMHBL. Bo3xpelicTBue uyeloBeka Ha
ouocdepy. 3arps3HeHHEe BO3AYHIHON cpenpl. OxpaHa BO31ayxa. 3arps3HEHHE
BOJIHOM cpeabl. OxpaHa BOAHBIX pecypcoB. Paspymienue mnousbel. OxpaHal
IIOYBEHHBIX pecypcoB. M3MeHeHue kinumara.

AHTpPOIIOT€HHOE BO3JECHCTBHE HAa PACTUTENBbHBIA W KUBOTHBIH mMup. OxpaHa
PACTUTENBHOIO U KUBOTHOTO MHUpa. OCHOBHbBIE NTPUHUUIIBI OXPaHbl IPHUPOJIBIL.
Kpacubie kauru. Ocobo oxpansembie mnpupogabsie Tepputopun (OOIIT).
Borannueckue cagpl U 300J0THYECKUE MTAPKH.

OCHOBHBIE NPUHIMIBI YCTOWYUBOIO PA3BUTHS YEJIOBEYECTBA M IMPUPOJIBI.

PamuonansHoe MMpUpOIAOITIOJIb30BAHUC n COXpAaHCHHEC OHOJIOrMYECKOI0

pa3zHooOpasus 3emiu




