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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ydyebHomy mnpenmery "buomorus" (mamee - Ouosnorusi) Ha
YpOBHE cpefHero obmiero odpa3oBaHus pa3paboraHa Ha ocHoBe denepanbHOro
3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoit Deneparumy,
OI'OC COO, Konmenmuu mnpenojaBaHusi ydeOHoro mnpeaMera «buosorus» u
OCHOBHBIX MOJIOKEHUH (penepanbHOi pabouei mporpaMMbl BOCITUTAHHUS.

VYuebnsii npeamer «buonorus» yriayOon€HHoro ypoBHa u3ydyeHus (10-11
KJIACChI) SIBJSIETCS OAHUM M3 KOMIIOHEHTOB IpEeIMETHOM obsactu «EcTecTBEeHHO-
HayuHble Tmipenmerbl». CornmacHo mnonoxeHusm OI'OC COO npodusbHbie
yueOHbIEe TPEIMEThI, U3yuyaeMble Ha YIIIyOJIEHHOM YpPOBHE, SIBJSIFOTCS CIOCOOOM
muddepenunanun  oOy4eHUsT Ha YPOBHE CpEIHEro oOImero oOpa3oBaHUsl U
OpU3BaHbl OOECHEYUTh MPEEMCTBEHHOCTh MEXIY OCHOBHBIM OOLIMM, CPEAHUM
o01IMM, cpeHUM NpodecCHOHANbHBIM U BBICIIMM 00Opa3oBaHueM. B To e Bpems
KOKIbIA M3 3THUX YYE€OHBIX MPEAMETOB JIOJDKEH OBITh OPUEHTHUPOBAH Ha
IIPUOPUTETHOE PELIEHHE 00pa30BaTEIbHBIX, BOCHUTATEIBbHBIX M Pa3BUBAIOLIUX
3a/a4, CBSI3aHHBIX C MpodopueHTauueld oO0y4aloluXcs W CTUMYJIMPOBAHUEM
MHTEpeca K KOHKPETHOH 00JIaCTM Hay4dyHOro 3HaHHWS, CBSI3aHHOTO C OMOJIOTHEH,
MEIUIUHOW, IKOJIOTUEN, ICUXOJIOTUEN, CIIOPTOM HWJIA BOEHHBIM JEJIOM.

[Iporpamma mno yuebHomy mnpeamery "buosorua" naér npencraBieHuE O
Hend M 3ajadax HM3ydeHus ydeOHoro mpenmera «buonorus» Ha yriayOiEHHOM
YpOBHE, ompeneisier 00s3aTesbHOe (MHBAPUAHTHOE) IPEIMETHOE COJIEp KaHUE, €ro
CTPYKTYpUpOBaHME 1O pa3fenaM U TeMaM, paclpeleeHde Mo Kiaccam,
PEKOMEHAYET MOCIEA0BATEIbHOCTh H3y4YEHUs Y4YeOHOro marepuaia ¢ yd€Tom
MEXIMPEIMETHBIX U BHYTPUIIPEIMETHBIX CBsI3€H, JIOTMKM Y4eOHOro Mpolecca,
BO3PACTHBIX OCOOEHHOCTEW oOyuammuxci. B mporpamme 1o OHOJIOTHH
peann30BaH NPHUHIMI MPEEMCTBEHHOCTH C HW3YY€HUEM OMOJIOIMM Ha YpOBHE
OCHOBHOTrOo  ofOmiero o0pa3oBaHus, Ojarojapss 4YeMy MpOCMaTpHUBAETCS
HANpaBJICHHOCT, Ha  TOCIEAYIOIlee pa3BUTHE  OMOJIOTMYECKMX  3HAHWUH,
OPUEHTUPOBAHHBIX HAa (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
AKOJIOTMYECKOr0 MBIIUIEHUS, MPEACTABICHUM O 340pOBOM 0OOpa3e JKHU3HHU, Ha
BOCIIUTaHUE OEpeXHOro OTHOIIEHUS K OKpYyKawlled mnpupoaHou cpene. B
nporpaMMe Mo OWOJIOTMH TaKXe IOKa3aHbl BO3MOXXKHOCTH Y4€OHOro IpeaMmera
«buonorus» B peanmmzanuu  TpeboBanuit PI'OC COO K MWIaHUPYEMBIM
JUYHOCTHBIM, METANpeJAMETHBIM M MPEAMETHBIM pe3yjbTaTaM OOy4YeHUss U B
(OpMUPOBAHUM OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIbHOM  JI€ATEIILHOCTU
o0yJaromuxcs IO OCBOCHUIO COJAEpXKaHUS OHOJIOTMYECKOro oOpa3oBaHHS Ha
YpOBHE CpeIHEero 00111ero 00pa3oBaHuUsl.

VYyebnslii npeamer «buosorus» Ha ypoBHE cpeaHero oOiiero oOpa3oBaHus
3aBepuiaer Ouojoruuyeckoe oOpa3oBaHME B IIKOJE UM OPUEHTHPOBAH Ha



pacuIMpeHre M yriyOJIeHWe 3HaHWWA OOYy4arolIMXCs O JKUBOW MPHUPOZE, OCHOBAX
MOJIEKYJIIPHOM W KJIETOYHOM OMOJIOrHH, SMOPHOJIOTMU U OMOJOTHUU Pa3BUTHA,
T€HETUKH, CeJIEKIINU, OMOTEXHOJIOIUH, SBOJIFOLIMOHHOTO YUEHHUS U IKOJIOTHUH.

Nzyuenue yuebHOro mnpeamera «buonorus» Ha YrIyOJIEHHOM YpOBHE
OPUEHTUPOBAHO Ha MOJArOTOBKY OOYYAIOIIMUXCS K MOCIEAYIOLEMY IOIYYEHUIO
Ouonormdyeckoro  oOpa3oBaHUsT B  By3aX U OpraHU3alMSIX  CPEIAHEro
npodeccruonanbHOro o0pazoBanusi. OCHOBY €ro COAEp KaHMs COCTaBIISIET CUCTEMa
OMOJIOTMYECKUX  3HAHWUW, TOJMYYEHHBIX TMPU HU3YYEHHH  OOyYaroUMMUCS
COOTBETCTBYIOLIMX CHUCTEMAaTHUYECKUX Pa3/eloB OMOJOTMH HAa YPOBHE OCHOBHOI'O
obmero obpazoBanus, B 10—11 kimaccax 3TM 3HAHHS TMONY4YarOT pa3BUTHE. Tak,
pacliMpeHbl M yriiyOJieHbl OMOJOIMYECKHME 3HAHUS O PACTEHUSX, >KUBOTHBIX,
rpubax, OakTepHsX, OpPraHM3Me YeJOBEKa, OOIIMX 3aKOHOMEPHOCTAX >KHU3HH,
JIOTIOTHUTENIbHO BKJIFOUEHBI OMOJIOTUYECKUE CBEICHUS MPUKIIAHOTO U TIOUCKOBOTO
XapakTepa, KOTOpble MOKHO HMCIOJIb30BaTh KaK OPUEHTUPHI I MOCIEAYIOIIETo
BbIOOpa mpodeccuu. Bo3mokHa Takke HMHTErparusi OWONIOTMYECKMX 3HAHUMA C
COOTBETCTBYIOIIMMU 3HAHUSIMH, MOJYYEHHBIMU OOYYAIOIIMMUCS MPU HU3YyYEHUU
bu3uKu, XuMuH, reorpadur 1 MaTEMATUKH.

CrpykTypa nporpammel 1o y4yeOHoOMy mnpeamery "buonorus" otpaxaer
CUCTEMHO-YPOBHEBBIII M HBOJNIOIMOHHBIA MOAXOABl K HM3YYEHHIO OHOJIOTHH.
CornacHo UM, U3Y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTePHBIE JJISl JKUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3alyH, SBOJIOIMN OPTaHUYECKOro MUpa Ha 3eMile,
COXpaHEHHUs1 OHOJIOTMYECKOro paszHooOpas3usi 1iaHeTsl. Tak, B 10 kiacce
U3Y4YalOTCSI OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOW OHOJOTHU, IMOPHUOJIOTHH U
OMOJIOTUU Pa3BUTHS, TEHETUKU MU CEJIEKI[MU, OMOTEXHOJOTUU U CHHTETHYECKOM
OMOJIOTHHY, AKTyaIM3HPYIOTCS 3HAHUSA OOydaromuxcs Mo OOTaHWKE, 300JI0THH,
aHaToMuu, ¢u3nogoruu yenoBeka. B 11 kiacce u3ydaroTcs HBOJIOIMOHHOE
y4E€HHE, OCHOBBI SKOJIOTHH U y4eHHe o0 Ouocdepe.

VYuebnsiit  npeamer  «buomorusi» mpu3BaH  00eCHEYUTh  OCBOCHHE
oOy4JaronMucss OMOJOTMYECKUX TEOPUM U 3aKOHOB, UAEH, IPUHUMIIOB U MPaBUIL,
JIEKAIMX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, 3HAHUN O
CTPOEHUHU, MHOTrooOpa3Mu M OCOOCHHOCTSAX KJIETKHU, OpraHu3Ma, MOIYJIAINH,
OMOIIEHO3a, YKOCUCTEMBI, O BBIJIAIOIINUXCS HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX
UCCIIEIOBAHUSIX B OMOJIOTHH, MPUKIAIHBIX ACTIEKTaX OMOJOTMYEeCKUX 3HAHUU. {7
pa3BUTUSL M TOAJIEp)KaHUS HHTepeca oOydarommxcs K OHOJOrMU Hapsay co
3HAYUTENBHBIM 00bEMOM TEOPETHUECKOI0 MaTepHalia B COAECPHKAaHUU MPOrpaMMBI
10 OMOJIOTMU TPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEW CTAHOBJIEHUS W Pa3BUTHUSA
TOW WIA HMHOW 00JIaCTU OHMOJIOTMM, BKJIAJJOM OTEYECTBEHHBIX M 3apyOeKHBIX
YU€HBIX B pellleHNE BAXKHEUIINX OMOJIOTUYECKUX U SKOJIOTHYECKUX TTPOOIIEM.



Lenb u3ydenust yueOHoro npeamera «buosorus» Ha yriayOJI€HHOM YpOBHE —
OBJIQJICHHME  OOYYalOUIMMHCS  3HAHUSAMH O  CTPYKTYPHO-(YHKIIMOHAJIbHON
OpraHM3alMi >KMBBIX CHCTEM pa3HOTO paHra U NpPUOOpETeHHE YMEHH
UCMOIb30BaTh 3TU 3HAHUS B (POPMUPOBAHMU HMHTEpECa K ONpeneiaEHHONW 00JacTH
npodeccuoHadbHOW JesSTEeNbHOCTH, CBA3AHHOM C OWONOrHel, Wi K BBIOOpPY
y4eOHOr0 3aBeICHUs Ul IPOJOJHKEHUS OMOJIOrMUeCcKOro o0pa3oBaHusl.

JlocTikeHne 1enu  u3ydeHus ydeOHoro mpenmera «buomorusi» Ha
yri1yOa€HHOM YpOBHE 00ECIEUMBAETCS PEIICHUEM CIAEAYIOIINX 3a/]1ay:

OCBOEHME OOYYAIOUIMMUCS CUCTEMbl OMOJIOTHYECKUX 3HAHUI: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUsIX, KOHIEMIHUAX, TUIO0Te3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
npaBujiaxX, COCTABJISIIOUIMX COBPEMEHHYIO €CTECTBEHHO-HAYYHYIO KapTHUHY MHUPA; O
CTPOCHUM, MHOrooOpa3uv U OCOOEHHOCTSX OHOJIOTMYECKUX CHUCTEM (KJIETKa,
OpraHM3M, NONYJIALUs, BUJ, OMOreoleHo3, buochepa); 0 BHIAAIOUIMXCS OTKPBITHSIX
Y COBPEMEHHBIX HCCIEIOBAHUSAX B OUOJIOTUY;

O3HaKOMJICHHE OOYYaloImMXCsl C METOJaMU TIO3HAHHUS >KUBOM TMPUPOJBIL:
UCCIIEIOBATENbCKUMHU ~ METO/IaMU  OMOJIOTMYECKUX HayK (MOJEKYJISIpHOH U
KJIETOYHOM OWOJOTHUH, HSMOPHOJIOTMM U OWOJOTUM PA3BUTUSA, TEHETHKU U
CEeJIEKIIUM, OWOTEXHOJOTMM M CHHTETUYECKOM OWOJIOTMM, MaJCOHTOJIOTHH,
AKOJIOTMH);  METOJAMHM  CaMOCTOSITEIbHOIO  MPOBEAEHUS  OHOJOTMYECKUX
UCCIEOBaHUM B JabopaTopud U B IpUpoAe (HAOMOAEHHE, H3MEpPEHUE,
HKCHEPUMEHT, MOJIEINPOBAHUE);

OBJIaJIcHHE OOydYaroU[MMHUCA YMEHHUSIMU: CaMOCTOSTEIbHO  HaXOJUTh,
aHaJM3UPOBATh M HCIOJIb30BaTh OMOJOTMYECKYI0 HH(GOPMALMIO; MOJIb30BATHCS
OMOJIOTMYECKOM TEpPMHUHOJIOTMEH M CHUMBOJMKOM; YCTaHABIMBATh CBS3b MEXKIY
pasBUTHEM OHOJOTMH ¥ COLHUAIbHO-)KOHOMUYECKUMH U  IKOJOTHUYECKUMHU
mpoOiieMaMy YeJIOBEYECTBA; OILEHUBATH MOCIEACTBUSA CBOCU ACATEIBHOCTH TIO
OTHOILIICHHUIO K OKpYXKarolled NpUPOTHON cpefe, COOCTBEHHOMY 3/I0pOBBIO U
3JI0POBBI0  OKPY)KAIOIIMX  JIOJIe; OOOCHOBBIBAaTh W COOMIOJATH  MEPBI
NpOPUIAKTUKN MH(DEKIMOHHBIX 3a00JIEBaHMIA, NTpaBUjia MOBEJIECHUS B MPHUPOJIE U
obOecnieyeHusi 0€30MACHOCTU COOCTBEHHOW >KM3HEAEATENbHOCTH B UPE3BbIYANHBIX
CUTyallUsIX TPUPOJHOTO U  TEXHOTEHHOIO  XapakTepa; XapaKTepU30BaTh
COBpPEMEHHbBIEC HAyYHbIE OTKPBITUS B 001aCTH OMOJIOTHH;

pa3BuTHE Yy 00y4arOUIMXCcsS UHTEUIEKTYaJbHbIX U TBOPUYECKUX CIHOCOOHOCTEM
B TIPOILIECCE 3HAKOMCTBA C BBIJAIOUIMMUCS OTKPBITUSAMHA M COBPEMEHHBIMH
UCCIICZIOBAHUSIMM B OHOJIOTUH, pPEIIAEMBIMH €0 MpoOJIeMaMH, METOAOJIOTHeN
OHMOJIOTUYECKOTO UCCIIEI0BAHMS, MIPOBEACHUS IKCHEPUMEHTATBHBIX
MCCIIEeI0BaHMM, pelieHns] OMOJIOrMYecKUX 3a7a4, MOJAETUPOBaHUs OMOJOTMUYECKUX
00BEKTOB M MPOLIECCOB;



BOCIIMTAaHHE y O0YUYarOIMMXCS [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJE B
IIEJIOM U K OT/ACNIbHBIM €€ 00beKTaM U SBJIICHUSIM; (HOPMUPOBAHUE IKOJIOTHYECKOM,
TEHETUYECKOW TIpaMOTHOCTH, OOWIe KyJIbTypbl TMOBEIECHUS B MPUPOJE;
UHTETpalli €CTECTBEHHO-HAayYHbIX 3HAHUH;

npuoOpereHre  OOyYarOMMMHCA  KOMIETEHTHOCTH B  palldOHAILHOM
IPUPOAOIIOIB30BaHUU (COOMIOACHUE TMPaBUI MOBEACHUS B MPHUPOJIE, OXPaHBI
BUJIOB, DKOCHCTEM, OMOChepsl), COXpaHEHUH COOCTBEHHOTO 3JI0POBBS U 3I0POBbBS
OKpyXXaroumux Jojed  (coOmogeHuss wMep NpoPUIaKTUKKA — 3a00JIeBaHUM,
oOecrieueHre 0€30MAaCHOCTU YKM3HEACSITENLHOCTH B YPE3BBIUYAWHBIX CHUTYaIIHSIX
OPUPOJHOTO W  TEXHOTEHHOTO  XapakTepa) Ha OCHOBE  HCIOJIb30BaHUS
OMOJIOTMYECKUX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HU;

CO3/IaHME  YCJIOBUM Uil  OCO3HAHHOTO  BbIOOpa  OOy4aromMMHCA
WHIUBUTyAJIbHON o0Opa3oBaTenbHOU TPaeKTOpHH, CHocoOCTBYIOIIEH
MOCTEAYIONIEMY MPOPECCHOHANIBHOMY CaMOOMPEIECIEHUI0, B COOTBETCTBHUHU C
WHIUBUAYATbHBIMUA HHTEPECAMH U MMOTPEOHOCTSIMHU PErHOHa.

OO611ee yncao YacoB, OTBEACHHBIX HAa M3Y4YEHHE OMOJOTMHU Ha YIiIyOJIeHHOM
YpOBHE CpeHero ooIero oopaszoBanus, cocraBiser 204 gaca: B 10 kimacce — 102
yaca (3 gaca B Hezento), B 11 kmacce — 102 yaca (3 yaca B HEENIO).

OT160p opraHu3alMOHHBIX (HOPM, METOJOB U CPEJICTB OOyuUeHHS OMOJIOTUU
OCYHIECTBIISIETCSI ¢ YYETOM cHeluUKU €ro CojAep>KaHus U HalpaBJICHHOCTH Ha
OPOAODKEHUE OHMOJIOTHYECKOro o0pa3oBaHUs B  OpPraHU3alUSIX CPEIHEro
po¢eCCHOHATBLHOTO U BBICIIIETO 00Opa30BaHUsI.

O0s3aTenbHBIM yCIOBUEM MPU 00yUEHUN OMOJIOTUH HA YTIIyOJIEHHOM YPOBHE
ABJISIETCSL TIPOBEJIEHUE JAaOOpaTOPHBIX M TpakTUdeckux pabot. Takxke ywacTue
00y4aromuxcs B BBITIOJHEHUN MPOCKTHBIX M y4eOHO-MCCIIEeIOBATENLCKUX PadoT,
TEMAaTHKa KOTOPBIX OINpEACNSETCS Y4YUTeIeM Ha OCHOBE  HMMEIOIINXCS
MaTepUaIbHO-TEXHUIECKIX PECYPCOB U MECTHBIX MMPUPOIHBIX YCIOBUH.



COILEPKAHUE OBYUYEHUA
10 KUIIACC

Copnepxkanue TpoOrpaMMmbl, BBIJIEIEHHOE KYpCcUBOM, HE BXOIUT B IPOBEPKY
rocyaapcTBeHHoM uToropoit arrecranuu (I'MA).

Tema 1. buosiorusi Kak Hayka

CoBpemenHas OUOOTHS — KOMIUIEKCHasi Hayka. KpaTkas uctopusi pa3BUTHUS
Ouosorun.  buojornueckme HaykM W HU3y4aeMble  HUMHU  TPOOJIEMBI.
DyHIaMEHTAJIbHbIE, NPUKIAJAHBIE W TIOMCKOBBIE HAY4YHbI€ HWCCICIOBAaHUS B
Oouomnorumu.

3HayeHue OWOJOTMU B (POPMUPOBAHUU COBPEMEHHOU €CTECTBEHHO-HAYYHOMU
kaptuael Mupa. I[lpodeccuu, cBsizanubie ¢ Ouonoruedl. 3HaueHUE OMOJOTHUU B
IIPAKTUYECKON JIESITEJIbHOCTH YEJIOBEKA: MEIMIMHE, CEJIIbCKOM XO35MCTBE,
MPOMBIIIJIEHHOCTH, OXPaHE IPUPOIBI.

JdeMoHcTpaunu

[Toptpetsi: Apucrorens, Teodpact, K. Jlunnei, XK. b. Jlamapk, Y. JlapBuH,
VY. I'apsen, I'. Mennens, B. U. Bepnanckuii, W. I1. I1aBnos, . . Meunukos, H.
U. Basuiios, H. B. Tumodees-Pecosckuii, JIx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuubl 1 cxembl: «CBsi3b OMOJIOTMM C APYrMMH Haykamuy, «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. )KuBble cucTeMbl M UX H3Y4YeHHUE

KuBbie cucTeMBbl Kak TpeaMeT u3ydeHuss Ouosnoruu. CBOMCTBA KUBBIX
CUCTEM: €IUHCTBO XHMHYECKOTO COCTaBa, JUCKPETHOCTb U  LIEJIOCTHOCTb,
CIIO)KHOCTb W YIOPSAJOYEHHOCTh CTPYKTYpPBI, OTKPBITOCTb, CaMOOPraHU3aIlUs,
CaMOBOCHPOU3BEICHUE, PA3APAKUMOCTb, K3MEHUYNBOCTh, POCT U PA3BUTHE.

YpOBHM OpraHM3alldd KHUBBIX CHCTEM: MOJIEKYJISPHBINA, KIECTOYHBIN,
TKAHEBBIH, OpTaHW3MEHHBIM, MOIMYJIALMOHHO-BUIOBOM, 9KOCHUCTEMHBIN
(bmoreoneHoTHYECKN), OmocdepHsbrii. IIporeccel, TPOUCXOMSIINE B KHUBBIX
cucreMax. OcCHOBHbIE MNpU3HAKU >KUBOro. Ku3Hb Kak ¢opma CyIleCTBOBAHUS
Marepuu. Hayku, n3ydaromniue )KuBble CUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3alUU.

W3ydenue xuBbIX cucteM. Meronbl Omonornueckoil Hayku. HaOmronenue,
WU3MEPEHUE, IKCIIEPUMEHT, CUCTEMaTh3anus, MmeraaHanus. llonsatue o 3aBucumont u
HE3aBUCUMOUN IepemeHHOU. IlnaHupoBanue skcnepuMeHnta. IlocranoBka u
npoBepka rurnote3. HyneBasi runores3a. [lonstre BoIOOpKH U €€ TOCTOBEPHOCT.
Pa3zbpoc B Ouonormuecknx mgaHHbIX. OIEHKA JOCTOBEPHOCTH TMOJYYEHHBIX
pe3ynbTaToB. [IpuyWHBI HCKaKEHUA PeE3yJbTaTOB JSKcrepuMeHTta. [loHsTue
CTaTUCTUYECKOI'O TECTA.

JdeMoHcTpaumnu



Tabmuiet U cxembl: «OCHOBHBIE TPU3HAKU KU3HWY, «buonorudeckue
cucrteMbl», «CBOHCTBa KUBOW MaTepUU», «YPOBHU OpTaHU3ALMUM KUBOH
npuposib», «CTpoeHUEe >KUBOTHOM KIETKH», «TKaHU MKUBOTHBIX», «CHCTEMBI
OpraHOB 4YEJOBEUECKOro opraHusmay, «buoreonenos», «buochepa», «Metomsl
V3yYECHUS JKUBOW MPUPOIBI».

O6opynoBanue:  jmaboparopHoe  oOopyJoBaHWE Ui MPOBEACHUS
HaOJII0IeHU I, U3MEPEHUH, HKCIIEPUMEHTOB.

IIpakTnyeckass paodora «lVIcroOnb30BaHME pA3NMYHBIX METONOB IpHU
W3YyUYECHUU JKUBBIX CUCTEM.

Tema 3. Buosorust KiieTku

Knerka — crpykTypHO-QyHKIMOHANIbHAS e€IUHMIA >kKUBOro. Hcropus
oTKpbITUA KileTKH. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBanH,
M. Hlneitnen, P. BupxoB). OCHOBHBIE MOJOXEHHS COBPEMEHHOW KJIETOYHOMN
TEOPHH.

MeTtonsl  MOJEKYJSIPHOM H  KJIETOYHOM  OWOJNIOTHH:  MHKPOCKOIHSA,
xpomatorpadusi, 31eKTpodope3, METOA MEUYEHbIX aToOMOB, Iu(depeHnanIbHoe
HeHTpUyTupoBaHue, KyJIbTUBUPOBAHUE KIETOK. M3yueHue ¢urcuposanHvlx
Ki1emox. DIEeKTpOHHAass MUKpockonus. Kougoxanbnaa muxpockonus. Bumanvhoe
(npusicuzHenHoe) uzyyenue Kiemox.

JdemoncTpauuu

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

Tabmuubl 1 cxembl: «CBETOBOM MUKPOCKOI», «DJIEKTPOHHBII MHKPOCKOID,
«HMcTopust pa3BUTUS METOAOB MUKPOCKOITHI.

ObopynoBaHme: CBETOBOW MHUKPOCKOI, MHUKPOMpENapaTbhl pPacTUTEIbHBIX,
KUBOTHBIX U OAKTEPUATBHBIX KJICTOK.

IIpakTuyeckass padora «/3ydeHue METOMOB KJIETOYHOM OUOJOTUU
(xpomarorpadusi, snextpodopes, muddepeHmaIbHOS IEHTPUPYTUPOBAHUE,
[T1IP)».

Tema 4. Xumnueckasi OpraHu3anus KJIeTKU

XHUMHUYECKUN COCTaB KJIETKH. Makpo-, MUKPO- U YJIbTPAMUKPOIJIEMEHTBHI.
Boma u e€ posb Kak pacTBOpPUTENS, PEAarcHTa, y4acThe B CTPYKTYPHUPOBAHUU
KJIETKH, TEIUIOperyasauuu. MuHepanbHble BEIIecTBa KIETKH, UX OHOJOornyeckas
poJib. PoJib KATHOHOB U AHMOHOB B KJIETKE.

Opranuueckue BellecTBa KIETKU. buonorndeckne mnonumepsl. benku.
AMHUHOKHCIIOTHBIN cocTaB 06enkoB. CTpyKTypbl OenkoBOil Momnekynbl. [lepBuunas
CTpyKTypa Oenka, mNenTHaHas CBs3b. BTopuyHas, TpeTU4Has, 4YEeTBEPTUUHAs
cTpyktypbl. Jlenatyparmusi. CpoiictBa OenkoB. Kiaccudukamusi  Genkos.
buonornyeckue dhynkunn 6enxoB. [Ipuonsi.



VYrneBoasl. MoHOCaxapuabl, JUCaAXapHIbl, OJIMTOCAXAPUABI U MOIHCAXAPUIBL.
O6mmii mnmaH crpoeHus W (U3UKO-XUMUYECKHME CBOMCTBA  YIJIEBOJIOB.
buonoruyeckue GpyHKIIMM YTIIEBOOB.

Jlunuapt. T'uapodunsHo-ruapodoOHBIE cBOMcTBa. Kiaccudukanms mumumos.
Tpurnunepunsl, Qochonunuabl, BOCKU, CTepouabl. buonornueckue QyHKIUU
munuaoB. OOIIMe CBOMCTBA OMOIOTHYECKUX MEMOpPaH — TEKy4eCTh, CTIOCOOHOCTH K
CaMO03aMbIKaHUIO, OJYITPOHUIAEMOCTb.

HyxnennoBeie kucnotel. JJHK m PHK. CrtpoeHne HyKIEMHOBBIX KHCIOT.
Hyxneotunpl. Ipunnun xommiemeHntapHoctu. IlpaBuino Yapradda. Crpykrypa
JIHK — nBotinas criupans. MecroHaxoxkaeHue u ouonormdeckue ¢ynkiuu JIHK.
Buner PHK. ®ynkuun PHK B knetke.

Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mosekyine ATO.
buonoruyeckue ¢pynkunn AT®. BoccTraHOBIEHHbIE IEPEHOCUUKU, UX (DYHKIUU B
Kietke. /[pyeue Hykneozuompugpocghamer (HT®). CexBenupoBanue JIHK.
Memoowi eenomuku, mpancKpunmMoMuKU, nPomeoMuKu.

CrpykrypHas Ouosorus: OMOXUMHUUYECKHUEe U OMOo(pU3UUECKUEe UCCIECIOBAHUS
cocTaBa W TPOCTPAHCTBEHHOM CTPYKTYpbl OWOMOINIeKyl. Modenuposanue
CmMpyKmypwvl U QYHKYutl 6UOMONIEKYN U UX Komniekcos. Komnvromepuoiii ouzaiin u
opeanuyeckull cunmes OUOMONEKY U UX HENPUPOOHBIX AHATIO208.

JdemoncTpauuu

[Toptpetsr: JI. Ilomunr, k. Yorcon, @. Kpuk, M. Yuikunc, P. ®pankius,
®. Coanrep, C. IIpy3unep.

Huarpammer:  «PacnpeneneHue XUMHYECKHX JJIEMEHTOB B HEXHUBOU
npupojie», «Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B dKUBOU MPUPOAE».

Tabmuubr n cxemsl: «llepuommueckas TabiWIla XUMHYECKHX DJIEMEHTOBY,
«CTpoeHue MOJEKyJbl BOJbI», «BemiectBa B coctaBe OopraHuzmoBy, «CTpoeHHe
MOJIeKyJibl  Oenka», «CTpYKTypbl O€lKOBOM MOJEKylbl», «CTpOeHHE MOJEKyJ
yraeBoJoB», «CTpoeHue MOJeKyJl JIunuaoB», «HyKIenHOBbIE KHUCIOTHI,
«Ctpoenue monekynsl ATD».

O6opyioBaHue: XUMUYECKas MOCy/1a U 000pyI0BaHHUE.

JlabopaTopnasi pabora «OOHapyxkeHHe OEIKOB C MOMOIIBI0 KaUeCTBEHHBIX
peaKIuin».

JlaGopaTopnass  paGora  «lccnegoBaHune = HYKJIEMHOBBIX  KHCJOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX OPTaHU3MOB).

Tema 5. CTpoenne u QyHKIMH KIETKH

Tunbl KIETOK: »JyKapuoTUuyeckass u mpokapuoruueckas. CTpyKTypHO-
(yHKUIHOHAJIbHBIE 00pa30BaHUS KIETKH.



CrpoeHue npokapuoTHieckoi kieTku. KinetouHnas cteHka OakTepuil 1 apxei.
OcCoOOEHHOCTH CTpOEHUsI TeTepoTpodHON U aBTOTPOPHON MPOKAPHUOTHUECKUX
KJIETOK. MecTo U pojib MPOKAPHUOT B OMOIIEHO3aX.

Crpoenue u GyHKIIMOHUPOBAHUE DYKapUOTUYECKON KJICTKHU.
[Inazmatuueckass wmemOpana (mazmanemma). CTpykTypa IJIa3MaTHUYECKOM
MeMOpaHbl. TpaHCIOPT BEIIECTB Yepe3 IIa3MaTUYeCKyl0 MeMOpaHy: MaCCUBHBIN
(muddys3us, obneru€uHas auddysus), aKTUBHBIN (MEPBUYHBIA W BTOPUUYHBIN
akTUBHBIM TpaHcnopt). [lomynponunaemocts meMmOpanbl. PabGorta Hatpwmii-
KaJIMEBOr0 Hacoca. DHAOLMTO3: MUHOLUTO3, darouuto3. Dx3o1uuTo3. Kierounas
crenka. CTpykTypa v QyHKIIMHU KJIETOYHOW CTEHKH pacTeHUi, rpuloB.

Huromnasma. Luto3ons. Llutockener. JIBumxenue nuroriazMbl. OpraHOUIbI
kineTkd. OgHoMeMOpaHHbIE OPraHoOMIbl KJIETKH: DJHJAOIIA3MAaTHUYECKasl CeTb
(BIIC), anmapar I'onblKK, JTU30COMBI, UX CTpoeHHE U (QyHKIUHU. B3zanmocBs3b
OJIHOMEMOpaHHBIX OpPraHOUJ0B KJETKH. CTpOEHHE TPaHYJSPHOrO PETHUKYIyMa.
Mexanuszm nanpaenenus 6eakos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3
KJIETOYHbIX ~ MeMOpaH. ['nmaakuii  (arpaHyssipHbIA)  3HIOIUIA3MAaTHYECKUI
petukynyM. CekperopHas ¢yHKuus anmaparta ['onbmku. Moodugukayus 6enrkos 6
annapame [onvoocu. Copmupoexa 6enxog 6 annapame Ionv0xcu. TpaHCHOPT
BEILIECTB B KJIeTKEe. Bakyosu pacturenbHbIX KieToK. Knerounsiii cok. Typrop.

[lonyaBTOHOMHBIE ~ OpPraHOWUJBI  KJIETKH:  MHUTOXOHIPHUH,  IUIACTHUBI.
Ipoucxoorcoenue mumoxondpuii u niacmuod. Cumbdbuoeenes (K.C. Mepesickosckuil,
JI. Mapeynuc). CtpoeHue u (QPyHKUMM MUTOXOHJpUM W muiactuia. [lepBuussble,
BTOPUYHBIE M  CJIOXHBIE  TJIACTUALI  (OTOCHUHTE3UPYIOIIUX  JYKAPHOT.
XJI0pOIIaCThI, XPOMOILIACTHI, IEHKOIIIACTHI BBICIINX PACTCHUH.

HememOpanusie opranousl kietku CTpoeHue n (PYHKIIMM HEMEeMOpaHHBIX
OpraHOUJI0B KJIETKU. PuGocomsr. IIpomesicymounvie Qunamenmsi.
MukpodunaMeHTsl. Axmunogvle Mukpoguiamenmol. MbIlIEUHBIE  KIETKU.
Axmunogvle KOMNOHEHMbl HeMbluleyHblx Kiemok. Mukporpybouku. Knetounsrit
neHtp. CTpoeHWe ¥ JBIKEHHUE JKTYTUKOB U peCcHUYEK. MHUKPOTpyOOUKH
nuTomiasmel. LlenTpuons. beaku, accoyuuposanmvie ¢ Mukpoguiamenmamu u
Muxpompyboukamu. Momopnvie 6enxu.

SAnpo. O6onouka siapa, XpOMaTHH, KapuoIUIa3Ma, SAPBIINIKA, UX CTPOCHUE U
bynkuun. SAnepHblid OenkoBbIM MaTpuKkc. lIpocTpaHCTBEHHOE pacmoiIokeHue
XpOMOCOM B HHTep(azHOM dnpe. Iyxpomamun u cemepoxpomamun. benxu
XpOMaTUHA — THUCTOHBI. /[uHamuka s0epHOU 00010YKU 6 Mmumo3ze. Sfoepmbiii
mpancnopm.

Knerounsie BxmtoueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIIETOK dYKApUOT
(pacTUTENbHOMN, )KUBOTHOU, TPUOHOIN).

JdeMoHcTpaumnu



[Toptpersr: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuupbr u cxembl: «CTpoeHHE >SYKapUOTHYECKOM KiIEeTKn», «CTpoeHue
KUBOTHOM  KJETKW», «CTpoeHHe  pacTUTeNbHOM  KieTku», «CrpoeHue
MUTOXOHIpUMNY, «SAapo», «CTpoeHre NpoKapruoTUUECKOU KIETKU.

O6opynoBaHue: CBETOBOW MHMKPOCKOI, MHUKpOIpenapaTbl pacTUTENbHbIX,
KUBOTHBIX KJIETOK, MUKPOIMpENapaThl 0aKTepUaIbHBIX KIETOK.

JlaGopatopnass paGora «I3yueHne CTPOEHUS KIETOK Pa3JIMYHbIX
OpraHU3MOB).

IIpakTnueckas padora «/I3yueHue cBOWCTB KIETOYHOU MEMOpaHbI».

JlaGopaTopnass padora «lccrenoBanue mia3moiiM3a M JI€MIa3MoJib3a B
PACTUTETBHBIX KIETKAaX».

IIpakTuyeckass padora  «/3yueHue  JBUIKEHHS  LMUTOIUIA3MBI B
PACTUTENBHBIX KIETKAX).

Tema 6. O0OMeH BeleCTB U NpeBpallleHUE JHEPIMH B KJIeTKe

AccuMumIAIUS U AUCCUMIUIAINS — JBE CTOPOHBI MeTabom3Ma. Turbel oOMeHa
BEILIECTB: aBTOTPO(DHBIN U TeTepoTpodHBIN. YuacTue KuUCIOpoja B OOMEHHBIX
mpolieccax. JHepreTuyeckoe obecrneueHue kietku: mnpespamnienne ATD B
oOMEHHBIX Tporeccax. DepMEHTATHUBHBIM XapakTep peakuuil KIETOYHOTrO
Merabonu3ma. DepMEHTHI, HUX CTPOCHHUE, CBOWCTBA U MEXaHHU3M JICWCTBUSI.
Kodepmentsl. Otnuunsi GepMeHTOB OT HEOPraHWYECKUX KaTainu3aTtopoB. bemku-
AKTUBATOPHI W OENKU-MHTHOUTOPHI. 3aBUCHUMOCTh CKOPOCTH (DEpMEHTATHBHBIX
peakuuil OT pa3INYHbIX (PAKTOPOB.

[lepBrUuHBI CHHTE3 OpPraHMYECKUMX BEIIECTB B KieTKe. POTOCHHTES.
Anoxcucennbli u oxkcuceHuwll pomocunmes y oaxkmepuu. Ceemocobuparoujue
nueMeHmsl U nUSMeHmyvl peakyuonno2o yeumpa. Poiab XJIOpOIUIACTOB B MpoLiEcce
¢orocunteza. CBeroBas u TeMHOBast (azpl. Pomoovixanue, C3-, Ca- u CAM-munsvi
gdomocunmesa. 1IpoyKTUBHOCTh (OoTOCHMHTE3a. BiusHue pa3audHbiX (akTOpoB
Ha CKOpOCTh (POTOCHHTE3a. 3HaueHNE POTOCHHTESA.

XEMOCHHTES. Pa3noob6pasue OpPTaHN3MOB-XEMOCUHTETHKOB:
HUTpUUUUpPYIOIIUE OaKTepuu, >Kene300aKTepHH, cepoOaKTepUH, BOIOPOIHBIE
OakTepuu. 3HaUEHUE XEMOCHUHTE3A.

Ana’poOHbIe opraHm3Mbl. Bumsl Opoxxenus. IIpomykTel OpokeHUS W UX
UCIOJIb30BAHUE YENIOBEKOM. AHA’pOOHbIE MHUKPOOPraHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTUU U BO3OYAUTENHN OOJIE3HEH.

AdpoOHBIE OpraHU3MBI. Orarnbl HYHEPTETUYECKOT O oOMeHa.
[ToaroroButenbHbIN 3Tan. ['TMKOIN3 — OECKUCIOPOIHOE PACIICTICHUE TIIFOKO3bI.

buomornueckoe okuciaeHue, Wi KIETOYHOE AbIXaHHue. Poab MUTOXOHIpHIL B
npotieccax Ouosorudeckoro okucieHus. {ukmuyeckue peakuuu. OKUCIUTENBHOE
dbochopunupoBanue. uepeus memopanno2o epaduenma npomonos. Cunmes



ATD: paboma npomonnoi AT®-cummaszer. llpeumyliecTBa a’poOHOr0 MyTH
oOMeHa BelecTB nepeji aHadPoOHbIM. D (PEKTUBHOCTD SHEPTETUIECKOTO 0OMEHa.

JdeMoHcTpanuu

IToptpersr: k. Ilpuctmu, K. A. Tumwupszes, C. H. Bunorpanckuii, B. A.
Ourenbrapar, I[I. Mutuemnn, I'. A. 3aBap3uH.

Tabmuupl u cxembl: «DOTOCHHTE3Y, «IHEpPTreTUUECKUl 00MeH», «buocunTes
oenkay, «Ctpoenue hepMeHTay, «XeMOCHHTE3Y.

OOopynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYyAOBaHUE JJIsl MPUTOTOBJICHMS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOITPEIapaToB.

JlaGopatopnass paGora «M3ydyeHHEe  KATAIUTUYECKOM  AaKTUBHOCTH
dbepMeHTOB (Ha mpUMeEpe aMuUJIa3bl UK KaTaaas3bl)y.

JlaGopaTtopnass padora «/3yueHue ¢GEepMEHTATUBHOIO pacHICIJICHUS
NEPOKCHJIa BOJIOPOA B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnasi paGora «CpaBHeHue mporeccoB (orocuHTe3a U
XEMOCHHTE3a».

JlaGopatopHnasi padora «CpaBHEHHE MPOIECCOB OPOKEHUS U JbIXaHUSD).

Tema 7. HacieacreeHHast MHGOpMALUS U peaju3alus €€ B KIeTKe

Peakuuu matpuuHoro cunrte3a. [IpuHIMI KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOro cuHTe3a. Peanusanusa HaciencTBeHHOM mHpopmauuu. ['eHeTnueckuii
KOJ, ero cBoicTBa. Tpanckpunius — wMaTpuuHbli cuHTe3 PHK. IlpuHumms
TPAHCKPUIIIUU: KOMIJIEMEHTAPHOCTh, AHTHIAPAIIICTLHOCTh, ACHMMETPHUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckot knemxe. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue Tpancnopteix PHK B 6nocunTtese 6enka.
VYcnoBust OuocuHTe3a Oenka. KomupoBanwe amuHOKHCIOT. Poms pubocom B
OonocuHTe3e OeKa.

Cospemennvie npeocmasnenus o cmpoenuu 2enos. OpraHusalnus TeHOMa y
MPOKAPUOT U DYKAPUOT. Perynsuus aKkTUBHOCTH T'€HOB Yy MpokapuoT. ['mmoresa
ornepoHa (®. XKakob, XK. MaHno). Monexynsipuvie mexaHusmovl IKCHpECCUu 2eH08 y
aykapuom. Ponv xpomamuna 6 pecyasiyuu pabomsi 2enog. Perynsuus oOMEHHBIX
IIPOLIECCOB B KJeTKe. KieTouHbIi roMeocTas.

Bupycsl — Hekierounbie (OpMbI KU3HU U 00JIUraTHbIe napa3utbl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaroB. JKusHenHblll Yuxi
JHK-cooepocawux eupycos, PHK-codepocawux eupycos, 6baxmepuogazos.
Obpamuas mpanckpunyus, peeepmasa, UHmezpasa.

Bupychbie 3aboneBanus denoBeka, xuBOTHbIX, pacteHuit. CIIN, COVID-
19, coumanbHbIe 1 METUIIUHCKUE TPOOTIEMBI.

Buoungopmamuxa: unmeepayusi u anamuz doarvuiux maccusos («bigdatar)
CMpPYKMYpHbuIX Ouono2udeckux oannvlx. Hanomexnonoeuu 6 buonocuu u meouyuHe.
Ipoepammupyemvle ynxyuu 6eaxos. Cnocobvi 0ocmasKu iekapcms.



JdemoHcTpauuu

[Toptpetsr: H. K. Kosbiios, /. Y. iBaHOBCKUI.

Tabmuier u cxembl: «buocuHTe3 Oenkan, «I eHeTHUecKUl Koy, «BUPyChI»,
«baktepuodarm».

IIpakTnueckasi padbora «Co3naHue MOJICIIA BUPYCa».

Tema 8. ZKu3HeHHBbIN HUKJ KJIETKH

Knerounslii 1nukn, ero mnepuoisl u perymsanus. Wurepdaza u MUTOS3.
Oco0eHHOCTH TpolLeccOB, MpoTeKawimux B uHTepdaze. [loaroroBka KIETKH K
nenenuto.  IlpecuHTteTrdeckuid  (MMOCTMUTOTHUYECKHUM),  CHUHTETHYECKUH U
MOCTCUHTETUYECKHUM (MPEMUTOTHUECKHH) TIEpUOIbI UHTEP(DA3HI.

Marpuunbsii cunte3 JJHK — perumkanus. [lpunounsr permmakanum JIHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUIEIIBHOCTD.
Mexanusm perukanuu JIHK. Xpomocombl. Ctpoenue xpomocoM. Temomepsl u
TenoMepasa. XPOMOCOMHBIH HaOOp KIETKH — KapuOTUIl. JlummonagHbeIi U
rarjiouIHbI  HAaOOpbsl  XpoMocoM. ['oMonoruuHble Xpomocombl. [lonoBbie
XPOMOCOMBI.

Henenne knetkn — wMuTo3. Craguu MHTO3a W MPOUCXOASAIIME B HUX
npoueccel. Tunbel Muto3a. Kapnokunes m nuToknHE3. buosornueckoe 3HayeHHE
MHUTO3A.

Perymamuss mutoTndeckoro mukia kiuetkd. lIporpamMmmupyemasi kiieTouHas
ru0enb — anomnTos.

Knerounoe sapo, XpoMocoMmbl, (PYHKIIMOHAJIbHAs T€HOMUKA. Mexanuzmbi
npoaugepayuu, ouppepenyuposxku, cmapenus u eubdenu xiemok. «lLlugposas
KlemKay» — ououngopmamuueckue mooenu QyHKYUOHUPOBAHUS KILeMKUL.

JdemoHcTpauuu

Tabmumper 1 cxembl: «OKM3HEHHBIM LUK KIETKH», «Muto3y, «CtpoeHue
xpoMocom», «Permmkanus JJHK».

O6opynoBaHue: CBETOBOW MHUKPOCKOII, MUKpOTpenaparhl: «MHUTO3 B KJIETKaX
KOpEUIKA JIyKa.

JlabopaTopnass  pabGora «M3yueHne  XpoMOCOM  Ha  TOTOBBIX
MUKPOIIpEnapaTax».

JlaGopaTopHas padora «HaGmoneHue MuTo3a B KJI€TKaX KOHUYMKA KOpelika
JdyKa (Ha TOTOBBIX MUKPOIPENAPATaX)».

Tema 9. CTpoenne u pyHKUMH OPraHU3MOB

buonornueckoe pa3HoobOpasue OpPraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHAAJIbHBIE, MHOTOKJIETOYHbIE OPTaHU3MBI.

OCOOEHHOCTH  CTPOEHUS M JKU3HEACATENILHOCTH  OJHOKJIETOUHBIX
opraHu3moB. bakrtepuu, apxeu, OIHOKJIETOYHbIE TPUObI, OJHOKIETOYHBIE
BOJIOPOCIIH, Ipyrue NpoTrucThl. KoJoHMambpHble OpraHUu3MBI.



B3anmocBs3p 4acTel MHOTOKIJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbel U
cucreMbl opranoB. Opranu3M Kak eInHoe 1esoe. ['omeocras.

Tkanum pacreHuil. Tumbl pacTUTENbHBIX TKaHEW: 0Opa3oBaTelibHA,
IOKpOBHAsA, MPOBOJSAIIAS, OCHOBHas, MexaHuueckas. OCOOCHHOCTH CTPOECHMS,
(GyHKUMIA U pacnoyokKeHUs TKaHEH B OpraHax pacTeHUM.

TkaHU KUBOTHBIX M Ye€JOBEKAa. THUIIBI KMBOTHBIX TKAaHEU: 3MUTEIUAJIbHAS,
COCIMHUTENbHAsA, MblleyHasi, HepBHass. OCOOEHHOCTH CTpOeHUsA, (QYHKIUN H
PACIIONOKEHHNS TKAHEW B OpraHaXx KMBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE M TIe€HEpaTUBHBIE OpraHbl pacrteHuil. OpraHbl H
CHUCTEMBI OPTaHOB )KMBOTHBIX U YenoBeka. DyHKIIMY OpraHoB U CUCTEM OPTaHOB.

Omnopa Tena opranusmoB. Kapkac pacrenuid. CkeneTbl OJHOKIETOYHBIX M
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyxHblli U BHyTpeHHHMH ckeneT. CTpoeHue u
THUIIbI COCTMHEHUS KOCTEM.

JIBokeHue  OpraHu3MoB.  JIBMKEHHME  OAHOKJIETOYHBIX  OPTaHU3MOB:
aMEOOMHOE, KTYTUKOBOE, PECHUYHOE. J[BU)KEHHE MHOTOKJIETOYHBIX PACTEHUI:
TPONMU3MBl M HACTHM. JIBMIKEHHE MHOTOKJIETOYHBIX MWBOTHBIX M YEJIOBEKA:
MblledHas cucrema. Peduiekc. CkeneTHble MBIIILBI U UX paboTa.

IIntanme oprannsmoB. Ilormomenue BOABI, YIVIEKMCIOTO Ta3a W
MUHEPAJIHBIX BEIIECTB pACTEHUAMHU. [IuTaHue KMBOTHBIX. BHYTpHUIIOIOCTHOE M
BHYTPUKIJIETOUHOE MNHUIIeBapeHue. [IuTaHne MO3BOHOYHBIX JKUBOTHBIX. OTHensl
NUIIEBAPUTENILHOrO TpakTa. IlnmeBapurenbHble kenesbl. llumeBapurenbHas
CHUCTEMA YEJIOBEKA.

Jlpixanue opranu3MoB. JIpixanue pactenuit. J{pixanue ;kuBOTHbIX. [{uddy3us
ra3oB yepe3 NOBEpPXHOCTh KieTkH. KoxkHoe apixanue. [[pixaTenbHasi MOBEPXHOCTb.
XKabepHoe u néroyHoe AbIxaHue. J[pIxaHUE MO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
OBOJIIOIIMOHHOE  YCIIOKHEHUE CTPOCHUSA JIETKUX IMO3BOHOYHBIX JKMBOTHBIX.
JIpIxaTenpHas CHCTEMa 4YeJIoBeKa. MexaHW3M BEHTWDILMM JETKUX y MNTHL U
MileKonuTaroumx. Perynanus neixanus. JlprxatenbHbie 00bEMBI.

TpaHCIIOPT BEWIECTB y OPraHW3MOB. TpPaHCIIOPTHBIE CHUCTEMBI PACTEHHM.
TpancropT BewiecTB y JKMBOTHBIX. KpoBeHOCHass cucremMa M €€ OpraHbl
KpoBeHocHass cucrteMa TMO3BOHOYHBIX JKMBOTHBIX M 4yenoBeka. Cepale,
KPOBEHOCHBIE COCYIbl M KpoBb. Kpyrm KpoBooOparieHus. OBOIIOLHUOHHBIC
YCIIO)KHEHHSI CTPOEHHUSI KPOBEHOCHOW CHCTEMbI MO3BOHOYHBIX JKUBOTHBIX. PaboTa
cepla U €€ peryJsiuus.

Brigenenne y opramusmoB. Beinenenue y pacreHuid. Beiaenenue y
KUBOTHBIX. CokparurenbHble Bakyond. Opranbl BbieneHus. @uibrpanus,
CeKpelusi U 00paTHOE BCAChIBAHHE KaK MEXaHU3Mbl pa0OThl OPraHOB BBIJICJICHUS.
CBsi3b MOJIOCTH TE€JIa C KPOBEHOCHOW U BBIJAEIMTENILHONW cCUCTeMaMu. BriieneHue y



MMO3BOHOYHBIX >KMBOTHBIX M uejoBeka. [louku. CtpoeHue u QpyHKIMOHUPOBAHUE
Hedpona. OOpa3oBaHHe MOYH Y YEJIOBEKA.

3ammTa y OpraHu3MOB. 3allldTa y OJHOKIETOYHBIX OpraHu3mMoB. Cropsl
OakTepuil W TIMCTHI MPOCTEHINUX. 3alUTa y MHOTOKJIETOYHBIX PACTECHUH.
Kyrukyna. CpeacrBa macCUBHON U XMMUYECKOW 3aIUThI. DUTOHIUBI.

3ammTa y MHOTOKIIETOYHBIX KUBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3ammra opranu3zMa oTr Oone3Hell. IMMyHHas cucreMa udenoBeka. KieTouHslili u
ryMOpaJbHbIi MMMYHUTET. BpOXnE€HHBIA W NPUOOPETEHHBIN CHELUPUUECKUN
UMMyHUTET. Teopusi KioHalIbHO-celekTuBHOro ummynutera (I1. Dpmux, ®. M.
bepuer, C. ToneraBa). BocrianurensHble OTBETHI OPraHU3MOB. PoJib BpOXKAEHHOTO
UMMYHUTETA B PA3BUTHH CUCTEMHBIX 3a00JI€BaHUN.

Pazmpaxxumocts W perymauus |y  OpraHu3moB. Pasapaxkumocts y
OIHOKJIETOYHBIX OpraHu3sMoB. Takcucel. PazgpaxkumMocts W peryiasuus y
pacteHuii. PocToBbi€ BEMECTBA U X 3HAYCHUE.

HepBHas cucrema u pediiektopHasl peryisnusi y KUBOTHbIX. HepBHas
CUCTEMA M €€ OTHENbl. DBOIIOLIHUOHHOE YCIO0KHEHUE CTPOCHUS HEPBHOM CHUCTEMBI
y JKMBOTHBIX. OTAENbl TOJIOBHOTO MO3ra MO3BOHOYHBIX XKUBOTHBIX. Pediexc u
pednexTopHas ayra. be3ycinoBHbIE U yCIOBHBIE pe(IICKCHI.

I'ymopanbpHast perymsiuus M SHIOKPUHHAsI CUCTEMA JKMBOTHBIX M YEJIOBEKA.
Kene3pl HHOOKPUHHOW CHUCTEMBI M WX TOPMOHBI. JleliCTBUE TOpPMOHOB.
B3auMoCBs3p HEpBHOW W JHJIOKPUHHOW cucTeM. [ umoranamo-runodusapHas
CUCTEMA.

JdeMoHcTpaunu

[Toptper: U. 11. [1aBnos.

Tabmumelt 1 cxembl: «OJHOKJIETOUHBIE BOAOPOCINY, «MHOTOKJIETOUHBIE
Bogopociny, «bakrepun», «lIpocrenmmey», «OpraHbl LBETKOBBIX PaCTEHUW,
«CucreMbl OpPraHOB TIO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIX», «Tkanu pacrenuit», «KopHeBbie cucrembl», «CTpoeHHE CTEOISN»,
«CTpoeHne JNHCTOBOM IUIACTUHKW», «TKaHU XKUBOTHBIX», «CKEIET YeloBEKay,
«IIumeBapurenbHas cucrema», «KpoBeHocHass cucrema», «/lpixarenbHas

CHUCTEMAY, «HepBHas CHCTEMAaY, «Koxa», «MpleyHas CHCTEMAY,
«BbienuTenbHas cucreMay, «JHJIOKpUHHas cucrema», «CTpOEHHE MBIIIIBIY,
«AMMmyHUTETY, «KHUI1€4H0moI0CTHRICY, «CxemMa  TIMTaHUS  PaCTECHHI»,

«KpoBeHOCHbIE CHUCTEMBI TO3BOHOYHBIX KHUBOTHBIX», «CTpOEHHE THUIPHDY,
«Ctpoenue miaHapuny», «BHyTpeHHee cTpoeHue J10KJeBOro uepssi», «HepBHas
cucrema pblO», «HepBHas cucrema sarymkw», «HepBHas — cucrtema
npecmbikaromuxcs»,  «HepBHas  cuctema  nruny, «HepBHas — cucrema
MmiIeKonuTarommx», «HepBHas cuctema uyenoBekay, «Pediexcy.



O0opynoBaHue: CBETOBOM MHKPOCKOII, MHKPOIPENapaTbl OJHOKIETOYHBIX
OpraHU3MOB, MHKpPOIIpENnapaTbl TKAHEH, PAKOBUHBI MOJUIIOCKOB, KOJUIEKIUH
HACEKOMBIX, WTJIOKOXKHX, >KMBBIE JK3EMIUISIPhl KOMHATHBIX PAacCTeHHM, repOapuu
pacTeHHMil pa3HbIX OTAEJOB, BIJIAXKHbIE TMpenapaThl KUBOTHBIX, CKEJEThI
MO3BOHOYHBIX, KOJJIEKIUH OECIO3BOHOUYHBIX JKUBOTHBIX, CKEJET YeJOBeKa,
o0opyaoBaHuE AJIsi JEMOHCTPAIIMK TTOYBEHHOTO ¥ BO3YIIHOTO MTUTAaHUS PACTECHUH,
pacIerieHus Kpaxmaia 1 OelKoB Mo AeiicTBUeM (pepMeHTOB, 000pYIOBaHUE IS
JEMOHCTPALIMK OIBITOB MO U3MEPEHUIO )KU3HEHHON €MKOCTH JIETKMX, MEXaHHW3Ma
JIBIXaTeNbHBIX JBM)KCHUH, MOJICIIA TOJIOBHOT'O MO3Ta Pa3JIMYHbBIX )KUBOTHBIX.

JlaGopaTopHnasi padora «3yueHre TKaHel pacTEHUI.

JlaGopaTopHasi pabdora «/3ydueHue TKaHEN KUBOTHBIX.

JlaGopaTopHasi padora «/3ydyeHue opraHoB LIBETKOBOI'O PACTECHUSI.

Tema 10. Pa3MHoOKeHUE 1 pa3BUTHE OPTAHU3MOB

@®opMbl pa3MHOXKEHHUSI OpPTaHU3MOB: Oecroyioe (BKJIIOYas BETETaTUBHOE) U
nosoBoe. Buael  Gecrmonoro  pasMHOXKEHHS:  MOYKOBaHUE,  CIOPYJISIUA,
(dparmMeHTaius, KIOHUPOBAHHUE.

ITonoBoe paszmuoxeHue. IlonoBbie KieTku, Wid ramerbl. Meiio3. Craauu
Mmeno3sa. [loBegenne xpomocom B menose. Kpoccunrosep. bruonornyeckuii cMbICa
Melo3a M TMOJOBOro mporecca. Melo3 W €ro MeCTO B KU3HEHHOM LIHKIIE
OpTraHU3MOB.

[IpenzaponpimeBoe pasButue. ['amerorenes y ;kMBOTHBIX. 11070BbIE KENE3HL.
OOpa3oBaHue U pa3BUTHE MOJOBBIX KiIeTOK. CnepmaToreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OnnogoTBOopeHne u  3MOPHUOHAIBHOE pa3BUTHE JKUBOTHBIX. (CrocoObl
OILTOJIOTBOPEHMS: HAPYKHOE, BHYyTpeHHee. [[apTeHorenes.

NHauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpPHOIIOTHs — HayKa
0 Pa3BUTUU OpTraHU3MOB. Mopghozene3 — 0OHa U3 21ABHLIX NPOOLIEM IMOPUOTOCUL.
Konyenyuss mopgocenoe u mooeru mopgoecenesa. Craguu >MOpHOreHe3a
KUBOTHBIX (Ha mpumepe Jsrymku). JpoOnenwe. Tumsl  apoOieHUS.
Jlemepmunuposannoe u HedepmuHupoéanmoe OpodOnenue. bracmyna, munvl
onacmyn. OcoOEHHOCTH JPOOJECHUST MIIEKOMUTAIOUIUX. 3apOJIbIIIeBbIe JIMCTKH
(ractpyssiiusi). 3aKiiaika OpraHOB M TKAHEHW U3 3apOJIbIIIEBbIX JIUCTKOB. B3anmHoe
BIMSHUE YacTell pa3BUBAIONIEIOCA 3apojblilia (dMOpUOHATbHAS WHAYKIHS).
3aknagka IUIaHa CTPOEHMSI JKMBOTHOTO KakK  pe3yJbTaT HUEPAPXUUYECKUX
B3aMMOJICUCTBUII TeHOB. BrnusiHue Ha >MOpPHMOHANIBHOE pa3BUTUE PA3TUYHBIX
(haKTOPOB OKPYKAIOIIEH CPEIIBI.

Poct u pasButue xuBOTHBIX. [locTamOpuoHanbHBI nepuon. Ilpsmoe wu
HenpsiMoe pas3Butue. PazButue ¢ wmeramopdo3oM y OECHO3BOHOYHBIX U
MIO3BOHOYHBIX JKMBOTHBIX. bHOJIOrMYecKOe 3HAYE€HHUE MPSMOrO0 M HENPSIMOro



pPa3BUTHS, UX PACOPOCTPAHEHUE B MpUpOAE. TUNIbl pocTa KUBOTHBIX. DAKTOPHI
PEryJsiliiy POCTa KUBOTHBIX U YesioBeka. CTaguu nmocTaMOpruoHaIbHOTO pa3BUTHUS
y )KMBOTHBIX U uenoBeka. [lepronbl oHTOreHe3a uenoBeka. CTapeHne U CMEPTh Kak
OMOJIOTUYECKHE TTPOIIECCHI.

PazmHOxeHne u paszButHe pacrteHuil. ['amerodut u cnopodut. Meio3 B
KU3HEHHOM IHMKJe pacteHuil. OOpa3zoBaHue crop B TMpolecce Meiiosa.
l'amerorenes y pacrenuil. OIIOIOTBOPEHHE U  PAa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BOIHOE OIIOJIOTBOPEHHE Yy LBETKOBBIX pacTeHuid. OOpa3oBaHue U
pa3BUTHE CEMEHHU.

MexaHu3Mbl peryJisiliui OHTOI€HE3a Y PACTEHUN U KUBOTHBIX.

JdemoHcTpauuu

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

Tabmuubr U cxembl: «BereraTuBHOE pa3MHOKeHHE», «Tumbl Oecrnonoro
pa3MHOXEHUA», «Pa3MHOXKEHUE XJIaMHUIOMOHAIb», «Pa3MHOXEHHE 3BIJIEHBDY,
«Pa3sMHOXeHHEe TUIAPBIY, «Meio3y, «XpomMocoMbl», «l'ameToreHes», «CTpoeHHe
ANLEKIIETK U crepmaTo3ouga», «OCHOBHBIE CTaauu OHTOreHeszay», «lIpsmoe un
HempsiMoe pas3BuTue», «Pa3zButue Malckoro xyka», «PaszButue capaHuny,
«PazButne mArymku», «/[BOMHOE OIUIONOTBOPEHHE Yy LBETKOBBIX PACTEHUW,
«CtpoeHne cemMsiH OOHOAOJIBHBIX U JIBY/IOJbHBIX PAaCTCHUN», « KU3HEHHBIN LUK
MOpPCKOM  KamycTel», <«OKW3HEHHBIM 1UKI  Mxa», <« KHU3HEHHBIM  IUKI
ManoOpOTHHUKAY, « KM3HEHHBIN LUK COCHBD.

OGopynoBaHME: CBETOBOM MHUKPOCKOIN, MHKpOMNpenapaThl SUIEKICTOK MU
CIIEpMATO30M 0B, MOJIeNb «[ MK pa3BUTHS JATYLIKK.

JlaGopaTtopnasi padora «/3yueHue cTpoeHUs MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOITpenapaTax.

IIpakTnyeckass padora «BbIsIBICHME TNPU3HAKOB CXOJCTBA 3apOJBIIIEH
MTO3BOHOYHBIX KUBOTHBIX).

JlaGopaTtopnasi padora «CTpoeHUE OpPraHOB Pa3MHOMKEHHSI BBICHIUX
pacTeHU».

Tema 11. I'eHeTMKa — HayKa O HACJIEJACTBEHHOCTH M H3MEHYUBOCTH
OpPraHu3MoB

Ucropust craHOBIEHWS W pa3BUTUA TEHETUKHM Kak Haykh. Paboter T
Meunpens, I'. ne ®pusa, T. Moprana. Posib 0Te4eCTBEHHBIX YUYEHBIX B Pa3BUTHUU
redetuku. Padotel H. K. KoneiioBa, H. 1. Basunosa, A. H. benosepckoro, I'. /1.
Kapmneuenko, 0. A. ®ununuenko, H. B. Tumodeesa-Pecosckoro.

OCHOBHbBIE TEHETUYECKUE MTOHATUSI U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI,
aJUICNIbHBIE TE€HBI, AJbTCPHATUBHBIC TPU3HAKWA, JTIOMHUHAHTHBIA M PEIECCUBHBIN
IpPU3HAK, TOMO3UT0Ta, FETEPO3UT0Ta, YUCTAs JIMHUS, THOPHUIbI, TEHOTHUI, (DEHOTHII.



OcCHOBHBIE ~ METOABl  TEHETUKH:  THOPUIOJOTUYECKUH,  IIUTOJOTUYECKUH,
MOJIEKYJISIPHO-T€HETUYECKHU .

JdeMoHcTpaunu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H. K. Konsuios, H. H.
BaBunoB, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®umunuenko, H. B.
TumodeeB-PecoBckuii.

Tabnuiel U cxeMbl: «MeToabl reHeTUKUY, «CXEMBbI CKPELUBAHUS.

JlaGopatopnass padora «Jlpo3oduna kKak OOBEKT T'E€HETUUYECKHUX
HUCCIECIOBAHUM.

Tema 12. 3aK0OHOMEPHOCTH HACJIEICTBEHHOCTH

Mounorubpunnoe ckpemuBanue. llepBblid 3akoH MeHaenss — 3aKoH
€AMHO00pa3us ruOpUI0B nepBoro nokoneHus. [lpasuino nomuHupoBanus. Bropoit
3aKOH MeHaenss — 3aKOH paclIeIUIEHUs] NMPHU3HAKOB. LluTonorudyeckue OCHOBBI
MOHOTHOPHTHOTO CKpeIMBaHus. [ UTIoTe3a YuCcTOThl ramMeT.

AHanmmusupyroniee ckpemuBanue. [[poMeXyTOUHbIA XapakTep HACIIEIOBAHUS.
Pacmiernyienre npru3HaKkoB MpU HEMOJIHOM JOMUHUPOBAHUU.

JurubpuaHoe ckpenuBanue. TpeTuit 3akoH MeHienst — 3aK0OH HE3aBUCHUMOTO
HacleoBaHUsl  Opu3HakoB.  lluTonornueckue  OCHOBBI  JAUTHOPHUIHOTO
CKpCIIMBAHUSL.

CuernnieHHoe HacnenoBaHue npuszHakoB. Paborel T. Moprana. CuernieHHoe
HACJIEIOBAHUE TE€HOB, HAPYILICHUE CLCIUICHUS MEXAYy TIeHaMHh. XPOMOCOMHAas
TEOPHs HACIEICTBEHHOCTH.

I'enetnka nosa. XpoMOCOMHBIM MEXaHU3M OIpPEAEICHUS MMona. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHBIi M rereporaMeTHbld mon. ['eHeTrmyeckas
CTPYKTYypa MOJIOBBIX XpoMocoM. HacnenoBanue nmpru3HakoB, CHEMVIEHHBIX C ITOJIOM.

I'enoTun kak nemoctHas cucrema. [lneloTponust — MHOXKECTBEHHOE JICHCTBUE
reHa. MHOXECTBEHHbIM ajuiein3M. B3anMOJENWCTBUE HEAUIENbHBIX T'EHOB.
Kommiementapuocts. Dnuctas. [lomumepus.

'eneTyeCcknil KOHTPOJIb PA3BUTHS PACTECHUM, XMBOTHBIX M YEJIOBEKa, a
Takke (U3MOJOTMYECKUX MPOILIECCOB, MOBEACHUS W KOTHUTHUBHBIX (PYHKIIMI.
['eHeTnueckre MeXaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIHH
— Tapa3uT» U «XO3IUH — MHUKpOOMOM». ['eHeTHuecKue acmeKThl KOHTPOJS U
M3MEHEHUSI HACJIeICTBEHHOM MH(OpMAIIUY B MOKOJIEHUSIX KJIETOK U OPTaHU3MOB.

JdeMoHcTpaunu

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

Tabnuisr u cxemsl: «IlepBoiif 1 BTOpo# 3akoHbl Menaens», « Tpetuil 3akox
Menpens», «AHaIM3HUpYIOUIEEe CKpemHnBaHue», «HemonmHoe noMUHUpOBaHUEY,
«CrernyieHHOe HaclieJOBaHWE MPU3HAKOB Yy JApo3oduiibly, «l'eHeTuka momnay,



«Kapuotun yenoBeka», «Kapuotun aposzodpuns», «Kapuortum OTULBD,
«MHOX€eCTBEHHBIN aJuIeIn3M», « B3auMoaencTBue reHoB».

O6opynoBanme: MOAENb A JCMOHCTpAIllMd 3aKOHOB €IMHOOOpa3us
rHOpUIOB TIEPBOTO TIOKOJICHUS MW PACIICIICHUS TMPU3HAKOB, MOMAEIb IS
JEMOHCTpAllMM 3aKOHA HE3aBUCHMMOIO HACIIEAOBAaHUS IPU3HAKOB, MOJEIb I
JEMOHCTpALMM CLEIUICHHOIO HACIEJOBaHUSl MPHU3HAKOB, CBETOBOM MHMKPOCKOII,
MUKporpenapart: «Jpo3odumar.

IIpakTnueckas pabGora «/I3ydyeHune pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpEUIMBAHUS Y PO30(PUITBI.

IIpakTnueckass  padora  «3ydyeHue  pe3ylbTaTOB  JIUTHOPUIHOTO
CKpEILIMBAHUS Y PO30(PUITBI.

Tema 13. 3aK0OHOMEPHOCTH U3MEHYUBOCTH

BzaumopeiictBue reHotuna u cpeabl npu  (GopMUpoBaHUM (PeHOTHMA.
N3menunBoCcTh pu3HAKOB. KauecTBEHHbIE U KOJWYECTBEHHBIE MPU3HAKU. Bubl
M3MEHUYMBOCTH: HEHACIICICTBEHHAS U HACIICICTBEHHASI.

MoaudukaimonHass HW3MEHUYUBOCTh. Poib cpenbl B OpMHUPOBAHUU
MonU(PUKAIIMOHHON M3MeHYMBOCTU. Hopma peakiuu npusHaka. BapuannoHHBIHM
psn u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa Moau(pUKaIIMOHHON
U3MEHUYHUBOCTH.

I'enoTunyeckass U3MEHUYUBOCTh. CBOMCTBA T€HOTUITNYECKOW M3MEHUYNUBOCTH.
Buapl reHoTHIIMYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallHOHHAS.

KoMmOunaTtuBHass wu3MeHYMBOCTh. Melo3 M MOJIOBOM TpollecC — OCHOBA
KOMOWHATUBHOW U3MEHYHUBOCTH. POJIb KOMOMHATUBHON N3MEHYMBOCTH B CO3/IaHUU
TeHETUYECKOT0 pa3HOo0Opa3us B Mpejesiax OAHOro BUIA.

MyTranmoHHass W3MEHYMBOCTh. BHAbl MyTalnui: T€HHbIE, XPOMOCOMHEIE,
reHoMHbie. CHOHTaHHbBIE W  HWHAYUUPOBAHHBIE MyTalWu. SaepHbIE U
HUATOIUIa3MaTHYeckue myrtanuu. CoMaTUYeCKUe W TOJOBbIe MyTauuu. [IpuunHbI
BO3HUKHOBEHUsSI MyTanui. MyrtareHpl W WX BJIMSHUE HAa OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIMOHHOIO TMPOILECCa. 3aKOH TOMOJIOTMYECKUX PSAIOB B
HaciencTBeHHo u3MeHuuBocTd (H.W. BaBunoB). BHesnepHas U3MEHUYMBOCTb U
HACJIEICTBEHHOCTb.

Onucenemuka U SNULEHOMUKA, PONb INUSEHEMUYECKUX (DAaKmopos 8
HaCne008aHuy U U3MEHYUBOCMU (PeHOMUNUYECKUX NPUSHAKOS ) OP2AHUZMO 8.

JdeMoHcTpaunu

[Toptpertsr: I'. ne @pus, B. Moranucen, H. N. Basunos.

Tabmuubt w  cxembl: «Bumbl u3MeHUmBOCTHY, «MomudukamoHHast
U3MCHYMBOCTD ), «KomOnHaTuBHasA U3MEHYHUBOCTD, «Meiio3y,
«OmnonorBoperuney, «I'eHernueckre 3a00JIeBaHUs YeTOBEKay, «Buibl MyTamuiin.



OOopynoBaHue: XUBble U TepOapHbIE SK3EMIUIIPbl KOMHATHBIX PACTEHHUM,
pucyHku (dotorpadun) >KMBOTHBIX C PA3IMYHBIMHU BUAAMH U3MEHYMBOCTH.

JlaGopaTopHasi paGora «HccnegoBanue 3aKOHOMEPHOCTEN
MOIU(PUKAIIMOHHON M3MEHYUBOCTU. [locTpoeHMe BapwalMOHHOTO psga U
BApPUALIMOHHOU KPUBON.

IIpakTnueckass padora «Mytanuu y JApo3odusisl  (Ha  TOTOBBIX
MUKponpenapaTax).

Tema 14. I'eHeTnKa Yes10BeKa

Kapuorun wenoseka. MexnyHapoaHas mporpaMma HMCCIENOBaHUS T€HOMaA
yernoBeKa.  Meroapl  M3ydeHUsT IEHETUKHM  YEJIOBEKa:  TEeHEAJIOTMYECKHUi,
OJIM3HEIOBBIM, IIMTOr€HETUYCCKUM, MOMYJISIUOHHO-CTATUCTUYECKHU,
MOJIEKYJISIPHO-T€HETHYECKU . CoBpemenHoe OIIpENICIICHHE TeHOTHIA!
MOJIHOTEHOMHOE CEKBEHHPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIE C MOMOUIBIO
[111P-ananu3a. HacnencrBenHsie 3a001eBaHus YelOBeKa. | eHHbIE U XPOMOCOMHBIE
Oone3Hn uyenoBeka. bole3HM ¢ HACIEACTBEHHON MPEeapaclolioKEHHOCTHIO.
3HaYCHUE MEIUIUHCKOW TE€HETUKU B MPEAOTBPAILCHUN U JICUEHUHU T€HETUYECKUX
3a0oneBaHul 4YeroBeKa. MeauKO-TeHETHYeCKOe KOHCYJbTUpoBaHHe. CTBOJIOBBIE
kieTku. [loHATHE «TeHEeTHYecKoro rpys3a». DTHUECKHE acleKThbl MCCIIEAOBAaHUMN B
00JaCTH peJaKTUPOBAHMS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enernueckre (akTopbl TMOBBIIIEHHOW YYBCTBUTEIBHOCTH YeNOBEKa K
(GuznuecKkoMy 1 XUMUYECKOMY 3arpsi3HEHUI0 OKpYyXatouiei cpenbl. ['enernueckas
IPEAPACIOIOKEHHOCTD YENOBEKA K MTATOJIOTUSM.

JdeMoHcTpaunu

Tabmuubl u cxembl: «Kapuotun denoBeka», «MeToJpl U3YYEHHUS T€HETUKH
yesioBekay, «I eHernueckre 3a0071€BaHUs YETOBEKAY.

IIpakTuyeckast padora «COCTaBICHUE U aHAIIN3 POAOCIOBHOM».

Tema 15. Cenrekuust OpraHnusmMoB

JlomecTuKkanus W CeJIEKIUA. 3apOXKICHHE CEJNeKUUMU U JIOMECTUKAaLUU.
VYuenne H. W. BaBunmoBa o IleHTpax mNOpoOUCXOXJIEHUS W MHOTO0Opa3us
KyJIbTYpPHBIX pacTeHui. Poip cenekiuy B CO31aHUM COPTOB PACTEHUU U ITOPOJ
#uBOTHbIX. CopT, mopoma, MmTaMM. 3aKOH TIOMOJIOTHYECKUX PAIOB B
HacieacTBeHHouM wm3MeHumBocth H. WM. BasuioBa, ero 3HaueHue I
CEJICKIIMOHHOW PadOThI.

Metoapl ceneKuMOHHOM paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIM U
VHIVBUyaJIbHBIU. DTarnel KOMOWHAIIMOHHON CCJICKIIMH. HUcnwiTanue
MpoM3BOAUTENEH TO MOTOMCTBY. OTOOp MO TEHOTUITy C IOMOIIBIO OIICHKH
(eHOTHIIAa TOTOMCTBA M OTOOp IO TEHOTUITY ¢ oMol aHanuza JJHK.

HckyccTBeHHBI ~ MyTareHe3  Kak  METOJ  CEJIEKIMOHHOW  paloThl.
PanyranmoHHbIi 1 XUMHYECKUM MyTareHe3 Kak UCTOYHUK MyTallMi y KYJbTYPHBIX



¢opm opranu3zMoB. Mcronb3oBaHWE TE€HOMHOIO PEJAKTHPOBAHUS M METO/OB
pexomOuHanTHBIX JIHK 15 monmyuenus ucxoanoro matepuana Jijisi CEJIeKIUU.

[Tonyuenue MOJIUTIIOUIOB. BuyTtpusugoBas THOpUIU3AIIHSL.
bmuskopoacrBeHHoe  ckpemuBaHue, wiu  MHOpuauHr.  HepopactBenHoe
CKpelMBaHue, Wiu ayTOpuauHr. ['erepo3uc u ero mpuuuHbl. Mcnonb3oBaHue
rerepo3uca B cenekiuu. Otmanénnas rubpuauzanus. [Ipeomonenue Oecrmonus
MEKBHUIOBBIX THOPUIOB. JIOCTHIKEHHS CEICKIIMN PACTCHUN U )KUBOTHBIX. « 3enéHas
pesonioyusy.

CoxpaHeHue U U3y4eHUE T'€HETUYECKUX PECYPCOB KYJIBTYPHBIX PACTEHHUH U
UX JUKUX pOAMYENH i1 CO3JaHUs  HOBBIX COPTOB HW  THOPHUIOB
CEIbCKOXO3AMCTBEHHBIX  KYJNbTYp. J3yuenue, coxpaumenue u  ynpaeieHue
2EHEeMUYEeCKUMU Pecypcamu CelbCKOXO3AUCMBEHHBIX U NPOMbBICIOBbIX HCUBOMHBIX
8 Yesax YIYUUeHUs CYUeCmEYIoWux U co30aHUsl HO8bIX NOPOO, TUHUL U KPOCCO8, 8
MOM Hyucie ¢ HNpUMEHeHUeM COBPEMEHHbIX MemOo008 HAYUYHbIX UCCIe008aAHU,
nepeoosvix uoeil U nepcneKmuHbIX MexXHOA02U.

JdeMoHcTpaunu

[Toptpersr: H. U. Basunos, U. B. Muuypun, I'. /1. Kapneuenko, II. II.
Jlyxpsanenko, b. JI. Acraypos, H. bopnoyr, /1. K. benses.

Tabnuiel U cxembl: «{eHTpBI MPOUCXOKIECHUS U MHOTOOOPa3Hs KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTUYECKUX PSIOB B HACIEACTBEHHOW M3MEHYHUBOCTH,
«Metoapl cenekiuny, «OTaanéHHas ruopuauzanusy, «MyTareHes.

JlaGopaTopHasi pabora «/3ydyeHne cOpTOB KyJbTYPHBIX PACTEHUN W MOPOJ
JIOMAITHUX YKUBOTHBIX).

JlaGopaTopHas padora «/3ydueHue METO/I0B CEIEKIIMU PACTEHUI.

IIpakTuyeckast padora «[IpuBnBKa pacTeHH».

Ikckypeuss «OCHOBHBIE METOABl M JOCTHUKEHHUS! CEIEKUHWH PACTEHUUA H
YKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHILIMIO, NJIEMEHHYIO bepmy,
COPTOUCTBITATEIILHBIM Yy4aCTOK, B TEMJIUYHOE XO35SUCTBO, B JabOpaToOpHio
arpOyHHMBEPCHUTETA UM HAYYHOI'O LIEHTPA)».

Tema 16. buorexHoI0rMsl M CHHTETHYECKAsI OMOJIOTHS

OOBEeKThl, MCHOJb3yEeMble B OHOTEXHOJIOTUM, — KJIETOUYHbIE M TKAHEBbHIE
KYJIbTYpPBbI, MUKPOOPTaHU3MBI, ux XapaKTePUCTUKA. TpanuimonHas
OMOTEXHONOTUA:  XJIeOOMEeYeHne, TMOIyYeHUE KHUCIOMOJIOYHBIX  IPOJIYKTOB,
BUHOJENMe. Mukpobuonornueckuii cuHTe3. OOBEKTHI MHUKPOOHOIOTHYECKUX
TexHojorui. [IponsBoacTBO Oenka, aMUHOKUCTIOT U BUTAMUHOB.

Co3gaHue TEXHOJOTHM M MHCTPYMEHTOB LIEJICHANPABIEHHOTO M3MEHCHUS U
KOHCTPYMPOBAHHS TEHOMOB C LIEJIBIO MOJyYEHUSI OPTAaHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIllMX HE BCTpeUaroluecs B Mpupoae OMOCMHTETUYECKHE ITyTH.



Kinerounass mHxkeHepus. Meronsl KyJabTypbl KJIETOK M TKaHEW PACTECHUH H
#*UBOTHBIX. KpuoOanku. Comatuyeckas THUOpUAM3ALMS UM  COMATHYECKUU
smOpuoreHe3. lcnonp3oBaHHME TaruionioB B CeJEKIUH pacTeHui. [lonyuenue
MOHOKNIOHAbHBIX anmumei. Hcnonv3oeanue MOHOKIOHANbHBIX U NOAUKTOHANb HbIX
anmumen 6 MeouyuHe. VICKycCTBEHHOE OIUIOJIOTBOpEHHE. PEeKOHCTpyKIMs
SAMIEKIIETOK U KJIOHUPOBAHUE JKUBOTHBIX. METONI TpaHCIJIAHTALMU SIACP KIIETOK.
Texnonocuu  0300posaeHUs, KYIbMUGUPOBAHUS U  MUKDOKIOHATbHO20
DA3MHONCEHUSA CENbCKOXOZAUCMBEHHBIX KYIbMYP.

XpomMocoMHasi W TeHHas WHKEeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha H
koHcTpyupoBanue pekomOunanTHeix JIHK. Coz0anue mpanceennvix opeanuzmos.
JlocTokeHusT W NEPCHEKTHBBI  XPOMOCOMHOM M T€HHOM  MHYKEHEPHUH.
DKOJIOTUYECKUE U ATUYECKUE TPOOIEMbl TeHHOW MHKEHEPHH.

Menuuuackue 6uorexnosorun. [loctrenomuas nudporas meauimna. [TIP-
JTUarHoCcTuKa. MeTaOoIOMHBI aHaNmW3, TCHOICHTPUYSCKHM aHalu3 IpoTeoMa
YEJIOBEKa I OLICHKH COCTOSHMS €ro 310pOBbs. M CIIOIb30BaHHE CTBOJIOBBIX
kinerok. TapretHas Ttepanusi paka. 3D-Ouomnxenepust g pa3zpabOTKU
byHIaMEHTAIbHBIX OCHOB MEIUIIMHCKUX TEXHOJOTUM, CO3aHUS KOMILJIEKCHBIX
TKaHEH COYETaHHEeM TEXHOJOTHH TpEéXMepHOro OMOMpUHTHHTA M cKaddomarHra
JUISL pELLICHMS 3a/1a4 IIEPCOHAIN3UPOBAHHON MEIULIHBI.

Co3naHre BEKTOPHBIX BAaKIMH C IeNIbl0 0oOecreueHruss KOMOMHUPOBAHHOM
3amuThl OT Bo3Oymuteneit OPBU, ycraHoBieHue MOJEKYJISPHBIX MEXaHU3MOB
¢ynkunonupoanusi PHK-cogepskamux BUPYCOB, BBI3BIBAIOMIMX OCOOO OMacHbIE
3a00J1€eBaHuUs YEIOBEKA U )KUBOTHBIX.

JdemoncTpauuu

Tabmuisl u cxembl: «lcmonbp30BaHNE MHUKPOOPTAHU3MOB B MPOMBIIIIJICHHOM
MIPOU3BOACTBEY, «KiteTouHast nHKEHEpUs», «I eHHast UHKEHEPUSI.

JlaGopatopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTHU.

IpakTuueckas padora «llonyyeHre MOTOUHOKUCIBIX TPOAYKTOBY.

JKCKypcusi «bHOTEXHOIOrMS — BaKHEWIIAas TIPOU3BOAUTENIBHAS CHIIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MPOU3BOACTBO)».

11 KUIIACC

Tema 1. 3apo:kneHue M pa3BUTHE IBOJIOINMOHHLIX MPEJACTABJICHUN B
onosiorum

OpomonmonHass tTeopuss Y. [lapBuna. IlpeanocbUiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb ¥ Hay4dHas aesaTenbHOCTh Y. JlapBrHa.

JIBr>Ky1Me cuiibl 3BOIOIMU BUAOB 110 Y. JlapBuHY (BbICOKAasi MHTEHCUBHOCTD
Pa3MHOXKEHHS ~ OpPraHM3MOB, HACIEICTBEHHAas M3MEHUYMBOCTh, Oopbba 3a
CYILIECTBOBAHHE, €CTECTBEHHBIN U HCKYCCTBEHHBII 0TOOD).



Odopmnenue cuntetnyeckor teopuu sBomoruu (CTD). HeitpanbHas
teopust  dBomonud. COBpeMEHHas: dBOJIOLMOHHAs  Ouosiorusi. 3Ha4YeHHE
HBOJIIOLIMOHHON TEOPUH B (POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTUHBI MUPA.

JdeMoHcTpaunu

[Toptpetsl: Apucrorens, K. JIunnen, XK. b. Jlamapk, 2. K. Cenr-Unep, XK.
Kioswe, Y. [apsun, C. C. YerBepuxos, . W. lImansraysen, Ix. Xonugein, . K.
benses.

Tabmuubr m cxembl: «Cucrema >xuBoil npuponsl (mo K. Jlunzero)y,
«Jlectnuna xuBbIX cymiectB (mo Jlamapky)», «Mexanusm QopmMupoBaHUs
IPUCIIOCOOJIEHNI y pacTeHuid W >KMBOTHBIX (mo Jlamapky)», «Kapra-cxema
mapuipyta nyremectus Y. lapsunay, «Haxonku Y. lapBunay, «@opmbl 00pbObI
3a cymectBoBanue», «lloponbl romyOeii», «MHorooopasue KyJIbTypHbIX (opMm
KarycTbl», «[lopospl ToMalIHUX KUBOTHBIX», «Cxema 00pa30BaHUsI HOBBIX BHUJIOB
(mo Y. J[apBuny)», «Cxema COOTHONIEHUS JBWXKYIIUX CHJI SBOIIOLUN»,
«OCHOBHBI€ MMOJIOKEHUSI CAHTETHYECKOU TEOPUH IBOJTFOLII.

Tema 2. MUKpPO03BOJIIOLMSA U €€ pe3yJibTAThI

[Tonmynsuns KaKk 3JIeMEHTapHas eAuHULA HBOMIOLUU. COBpPEMEHHBIE METO/bI
OLICHKM T€HETUYECKOr0o pa3sHooOpa3us W CTPYKTyphl mnonyisuuid. M3menenue
reHooHJa MOMyJISIUMU KaK 3JIEMEHTApHOE HBOJIOLMOHHOE SABJIEHHE. 3aKOH
reHeTudeckoro pasHosecus JIx. Xapau, B. Baiin6epra.

DOnemeHTapHbie (AKTOPBI (IBYOKYIIME CUJIBI) H3BOJIONUHA. MyTaIlMOHHBIN
npouecc. KomOunatuBHas u3MeHUMBOCTh. Jlpelid TeHOB — ciydaiiHble
HEHAIpaBJICHHbIE HW3MEHEHWS 4YacToT ajjened B mnonmyiasuusax. O¢dexT
ocHoOBaTeNs. Jdpgpexkm Oymuvirounozo eopaviwka. CHudicenue 2eHemuiecKko2o
pasnoobpazus: npuduHvl u credcmeus. llposenenue a¢ghpexma Opeiigpa cenos 6
oonvwux u  manelx  nonyaayuax.  Mwurpamuu.  M3omAums  momysisiiuic:
reorpadudeckast (IpocTpaHCTBEHHAs ), OMooruueckas (penpoayKTUBHAs).

EcrectBennbiit or00p — HampaBisiomuii  ¢dakrop sBomonun. DopMbl
€CTECTBEHHOr0  O0TOOopa:  JBWXKYIIMM, CTAaOMIM3HUPYIOIIMM,  pa3pbIBAOIIMMA
(nu3pynrtuBHbIN). [lomoBoit orOop. BO3HMKHOBEHHWE M 3BOJIOLHS COLMAIBHOTO
IIOBE/ICHMS )KUBOTHBIX.

[IpucrnocoO6IeHHOCTh ~ OPraHM3MOB  KaK  pe3yJbTaT  MHUKPOIBOJIOLHH.
Bo3HUKHOBEHHE  TMPHUCIOCOONEHUMH y  OpraHu3MoB.  Apomopdo3bl U
uanoanantauud. [lpumepsl npucnocoOieHuii y opraHu3MoB: MOpP(OJIOrHyecKue,
¢uznonornyeckue,  OMOXUMHYECKHE,  ToBeAeHueckue.  OTHOCHUTEIBHOCTD
MIPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kputepunm u cCrTpykTypa. BuumooOpa3oBaHue Kak pe3yibTaT
MUKpodBOomonMu. M3omauus — kiarodeBod ¢akrop BupooOpazoBanusd. Ilytu u
CIIOCOOBI BHI000pa30BaHUS: aJUIoNaTPUYECKOe (reorpaduueckoe),



CUMIATPUUECKOE (3KOJIOTHYECKOE), «MTHOBEHHOE» (monuIUIOn AN3aIKA,
rudpuauzanms). JauTensHOCTh BOTIONUOHHBIX MPOIIECCOB.

MexaHu3mbl HopMHUPOBaHHS OMOIOTHYECKOTO Pa3HO0Opa3usl.

Ponp osBOMIOnMOHHON OWojormu B pa3pabOTKe HayyHBIX METOOB
coxpaHeHus: 6nopa3zHoo0pa3uss. MUKPOIBOJIONMS U KOIBOJIOIMS MTapa3uTOB U UX
x03s1eB. MexaHu3mbl (POPMHUPOBAHUSI YCTOWYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI ¢ HEH.

JdemoHcTpauuu

[Toptpersr: C. C. YerBepukos, 3. Maiip.

Tabmuubr u cxembl: «MyTanmoHHasE W3MEHUHUBOCTHY», «llomymsimonHas
CTpyKTypa Buaa», «CxeMa NnposiBIeHUs 3aKoHa Xapau—BaitnOepra», «JBuxyiue
CHJIBI 3BOJIOLUNY, «IKOJIOTHMYECKAsT M3OJSIUS MONYJSUUA CEeBAaHCKOM (openny,
«l'eorpaduueckast U3OMSUS  JTUCTBEHHUIIBI CUOUPCKOM W JTUCTBEHHUIIBI
naypckon», «llonynsauroHHbIE BOIHBI YUCICHHOCTH XHUIIIHUKOB U XKEPTB», «Cxema
JEUCTBUSI E€CTECTBEHHOro oTOopay, «Dopmbl OOpHOBI 3a CYyIIECTBOBAHUEY,
«MHnycTpuanbHblii MenaHnu3mM», «KuBbie nckonaemoiey, «I[lokpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaaromas OKpacka KUBOTHBIXY,
«Pusnonornyeckue anantrauuny, «lIpucrnoco0IeHHOCTh OpPraHU3MOB U €€
OTHOCHUTENBHOCTBY, «Kpurepuu Buma», «Bunsl-nBoiHukn», «CTpyKTypa BUIA B
npupozae», «Crnocodsl BUI000pazoBaHus», «l eorpaduueckoe BHI000pa3oBaHUE
TpEX BUIOB JAaHIBIIIEH», «IKOJIOTMYECKOE BHUI000pa30BaHHUE BHJIOB CHHUID,
«ITonmummonasl pacteHuity, «KanycTHO-peleuHbId THOPUIY.

O6opynoBanue: repOapun paCTeHUM, KOJJICKIIMM HACEKOMBIX, Uydesa NTHI] U
3Bepel ¢ MpUMepaMU pa3IMYHBIX NPUCIIOCOOJIEHUM, uydena MTUIl U 3Bepei
pa3HbIX BHUAOB, TepOapuu pacTeHud ONU3KUX BHJIOB, O00pa30BaBIINXCS
Pa3IMYHBIMU CIIOCOOAMM.

JlaGopaTtopHasi padotra «BbIsiBIeHHE H3MEHUHUBOCTH Yy O0COOEH OJIHOIO
BHUJIAY.

JlaGopatopnass  pa6ora  «lIpucnocoOsieHuss  OpraHuU3MOB U  HUX
OTHOCHUTEJbHAS L[E1€CO00Pa3ZHOCTh.

JlaGopaTtopHasi paGora «CpaBHeHHE BHJOB 10 MopdoJornuyeckomy
KPUTEPUIO».

Tema 3. Makpo3Bo/1IO1Us U €€ pe3ybTaThl

Meroapl M3y4eHMs MaKpOIBOMIOLMU. [laJ€OHTONOrMYECKHE  METOMbI
u3ydyeHus oHBomouud. llepexonnbie @opmMbl U (QUIOr€HETHMYECKHE  PsIbl
OpPraHU3MOB.

buoreorpaguueckue meroapl u3ydeHus sBoiouuu. CpaBHeHHe (GIOpHl U
(dayHbl MaTepuKOB M OCTPOBOB. buoreorpaduueckue obnactu 3emyn. Bupabi-
SHJEMHUKH U PEJIUKTBHI.



OMOpPHOJIOTMYECKUE U CPABHUTEIBbHO-MOP(OIOTHYECKUE METOAbl N3Y4YECHHS
ABOJIOUMH. ['eHeTMyeckrne MEXaHU3Mbl HBOJIOLMM OHTOT€HE3a M IOABJICHUS
SBOJIIOIIMOHHBIX  HOBIIECTB. ['OMOJOrMYHBIE W  AHAJIOTMYHBIE  OpraHBbI.
PyaumenTtapHsle  opraHbl M aTaBU3Mbl.  MOJIEKYJISIPHO-TE€HETUYECKHUE,
OMOXMMHUYECKME M  MaTeMaTH4YeCKME  METOAbl  M3YyYEHHUsS  SBOJIIOLUU.
['omonornunsie reHbl. COBpEeMEHHBIE METOAbl MOCTPOCHUS (UIIOTCHETUYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTaLlUH U 3BOJIIOLMSI TEHOMOB.

OO6mue 3aKOHOMEPHOCTU (MpaBuia) 3BOMONUU. [Ipunyun cmenvt yHKYUIL.
HeobpatumocTs sBomonnu. AnantuBHas panuanus. HepaBHOMepHOCTh TEMIIOB
ABOJIIOLUH.

JdemoHcTpauuu

[Toptpetsr: K. M. bap, A. O. KoBanesckuii, @. Mromiep, 3. ['ekkens.

Tabnuipl U cxembl: «DUITOTEHETUYECKUN psifl JIOMAagn», «APXEONTEPUKCY,
«3Bepo3yObie  smiepb»,  «Creromedansiy,  «Puanodute»,  «CeMeHHbIE
NarnopoTHUKWY, «buoreorpaguueckue 30Hb 3emun», «Jlpeiid KOHTHUHEHTOBY,
«PemukTbly, «HavanbHble CcTaguu HSMOPUOHAIBHOTO PA3BUTUS TMO3BOHOYHBIX
XKUBOTHBIX», «l'OMOJIOTUYHBIE ¥ AHAJIOTUYHBIE OpraHbly, «PyJIUMEHTHI,
«ATaBuU3MBb»Y, «XpOMOCOMHBIE HAOOpbl YENOBEKa MW IIMMIAaH3e», «[JaBHBIE
HaIpaBJICHUS ABOIOLUIY, «OO0II1e 3aKOHOMEPHOCTH 3BOJIOLIUN.

ObopynoBaHue: KOJUIEKI[MH, TepOapuu, MYJSKH HCKOIMAeMbIX OCTaTKOB
OpPraHU3MOB, MYJISDKM TOMOJIOTHYHBIX, aHAJIOTHYHBIX, PyJIUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUU HACEKOMBIX.

Tema 4. IIpoucxoxaeHue U pa3BuTHe KU3HU HA Jemie

Hayunble rumore3bl NPOUCXOXKACHUS >KU3HU Ha 3emie. AOuOreHes Hu
naHcrnepMus. JloHay4HbI€ MPEACTABICHUS O 3aPOXKJIECHUU KU3HU (KPEaLHMOHU3M).
['Mnore3a MOCTOSTHHOTO CaMO3apOKIECHUS KU3HU U €€ onpoBepkeHue onbitamu D.
Penu, JI. Cnannanuanu, JI. [lacrepa. [IporcxoxaeHne >Ku3HU U aCTPOOUOIIOTHS.

OcHoOBHBIE JTaIlbl HEOPTaHUYECKOU JBOJIIOLUH. [Inanerapnas
(reoyornyeckasi) HSBOJIONMSA. XHUMHYECKas dBOMOLMSA. AOHOTEHHBIH CHHTE3
OopraHnydeckux BemecTB u3 Heopranudeckux. Omeir C. Mumepa u I'. FOpwu.
OObpa3oBanue mnonuMepoB u3 MoHoMmepoB. KoanepBatHas rumoresa A. M.
OnapuHa, runoreza nepBuyHoro OynboHa J[x. XonjaelHa, reHeTuYecKasi TUInoTe3a
I'. Ménnepa. Pubosumel (T. Yek) u rumoresa «vupa PHK» V. TI'mnGepra.
®opmupoBaHue MeMOpaH U BO3HUKHOBEHHUE TPOTOKIIETKH.

Ucropust 3emuin u Meronbl €€ u3ydeHHs. VIcKormaemble OpraHUYeCKHe
octaTku. ['eoxponHonoruss u e€ wmetonapl. OTHOCUTENbHAsT M a0COIIOTHA
TEOXPOHOJIOTHS. ['€0XpOHOIOrHYECcKas Kala: 30Hbl, 3Pbl, IEPUOBI, STIOXH.



HauanpHble aTanmbl opranndeckod 3Bomonuu. llosiBiieHnMe u 3BOIIONUA
NEPBBIX KJIETOK. DBOMIOIUS MeTabonu3Ma. BO3HUKHOBEHHE MEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOTUIEHKHM KaK aHaJIOT MEePBBIX Ha 3eMJie COOOIIECTB.
CrpomaronuTsl. [IpokapuoTsl U 3yKapHOTHI.

[IpoucxoxeHre 3ykapuoT (CUMOMOreHe3). DBOOLMOHHOE MTPOUCX 0K ACHHE
BUpYycOB. lIponcxoxeHre MHOTOKJIETOYHBIX OpraHu3MOB. BoO3HUKHOBEHHE
OCHOBHBIX I'PYIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIEC ATamnbl 3BOJIOLUMM BbICHIUX pacTeHuil. OCHOBHBIE apoMop(do3b
pacreHui. Bpixox pacrenud Ha cymy. [losBiieHHE CHOPOBBIX pACTEHUU W
3aBoeBaHMEe UMM cymu. CeMeHHble pacTeHus. [IponcxoxaeHue [BETKOBBIX
paCTEHU.

OcHOBHBIE ATamnbl SBOJIOLUU KUBOTHOrO Mupa. OCHOBHBIE apoMop(do3sbl
*KUBOTHBIX. Bennckas dayna. KeMOpuiickuil B3pbIB — MOSBJICHHE COBPEMEHHBIX
tunoB. IlepBbie Xop/10BbIE KUBOTHBIE. JKU3HB B BOJIe. DBOIIOLUS TO3BOHOYHBIX.
[Ipoucxoxaenue ampuobuii n pentunuil. IlpoucxoxaeHne MIEKONUTAIOMIMNX U
ntui. [lpuHnun xmodeBoro apomopdosza. OcBoeHue O€CO3BOHOYHBIMU U
MIO3BOHOYHBIMH KMBOTHBIMU CYIIIH.

Pazsutue xu3HM Ha 3emie MO 3paM U IEpPUOJaM: apxei, MpoTepo30il,
najgeo3od, Me3030M, KailHo3oW. OOmias  XapakTepucTHKa  KiuMmata |
reoJIOTHYECKUX mporeccoB. llosiBIeHHE M paclBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: €ero yCIoBUs U BIUSHHUE HA Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBbie BBIMHUpPAHUS — DKOJOTHUYECKAE KPU3UCHI mpouuioro. [Ipudauner u
CIEACTBUSI MACCOBBIX BbIMHpaHUW. COBPEMEHHBIN 3KOJIOTMYECKUN KPU3UC, E€r0
ocobenHoctu. [Ipobnema coxpanenus OnopazHooOpa3us Ha 3emiie.

CoBpeMeHHass cucTeMa OpraHW4YecKoro mwupa. [IpuHIMIBI Kiaccupukaruu
opranu3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdeMoHcTpaunu

[Toptpersr: ®@. Penu, JI. Cnannanuanu, JI. Ilacrep, . . Meunukos, A. N.
Omnapun, [Ix. Xonaenn, I'. Mémnep, C. Mumnep, I'. IOpun.

Ta6nuie! u cxeMbl: «Cxema onbita @. Penuy», «Cxema onbita JI. [lactepa no
U3YUYEHHUIO CaMO3apoKIeHUs xu3Hm», «Cxema ombita C. Mwummepa, I'. HOpwmy,
«JTanbl  HEOPraHUYECKOW  HBOIMOUMMN»,  «['€OXpPOHOJIOTMYECKasl  IIKaaay,
«HauanpHble 3Tanbl OpraHUYEecKor 3BOMIOLUNY, «CXeMa 00pa3oBaHUs SYyKapUOT
nyTéM cuMmOuorenesa», «Cucrema >XUBOM mpupoabl», «CTpoeHHEe BHUpPYCay,
«Apomopdo3bl  pacrenuit», «PunnoduTh», «OIHOKIETOYHBIE BOAOPOCIN»,
«MHoroknerounsie Bogopocimy, «Mxu», «llanoporHukn», «l'0J0CEMEHHBIE
pacteHus», «OpraHbl UBETKOBBIX pacTeHui», «(Cxema pa3BUTUS >KUBOTHOIO
Mupay, «Apomopdo3bl KUBOTHBIX», «lIpocreitmme», «Kullle4HOMOIOCTHBIEY,
«IInockue YEepBUY, «YneHucToHorue, «PBIOBIY, «3eMHOBOHBICY,



«Ipecmbikarommecs», «lItuupy, «Mnekonurarommey», «Pa3BuTue XKU3HU B
apXeucKou 3pe», «Pa3BUTHE )KU3HU B MPOTEPO3OMCKON 3pe», «Pa3BUTHE KU3HU B
MAJICO30UCKOU 3pe», «Pa3BUTHE )KU3HU B ME3030UCKON 3pe», «Pa3BUTHE )KU3HU B
KaitHO30MCKOM 3pe», «COoBpeMEHHAsi CUCTEMA OPTaHUYECKOTO MUPaY.

O6GopynoBanue: TepOapuM pacTeHUM PA3TUYHBIX OTACNIOB, KOJUICKIIUU
HAaCEKOMBIX, BJIAYKHBIE MIPENapaThl >KUBOTHBIX, PAKOBHUHBI MOJUIFOCKOB, KOJUIEKIIUU
WIJIOKOXHUX, CKEJIEThl T03BOHOYHBIX JKMBOTHBIX, Yydesia MTHUL W 3BEpPEW,
KOJUICKIIUH OKAaMEHEJIOCTEM, TOJIE3HBIX HCKOMAEMBIX, MYJBSDKH OPraHU4YECKHX
OCTaTKOB OPraHU3MOB.

Bupryanbnass  Jga0oparopHas  paGora «MonaenupoBaHUE — ONBITOB
Musnepa—HOpu o u3ydeHnuo aOMOreHHOr0 CUHTE3a OPTaHUYECKUX COSJIMHEHUN B
NEepPBUYHON aTMOc(epem.

JlaGopaTtopnasi padora «/I3ydeHHME U OIMCAHUE HCKOMAEMBIX OCTATKOB
JTPEBHUX OPTAHU3MOB).

IpakTuueckass padora «/3yueHue OCOOCHHOCTENl CTPOECHHS PACTEHUI
PAa3HBIX OTAEIIOBY.

IIpakTnueckas padora «3yueHue ocOOEHHOCTEW CTPOEHUS MO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaeHune 4eJa10BeKa — AaHTPONOTeHe3

Paznensl u 3a1aun aHTpONOIOrun. MeToapl aHTPOMOJIOTHH.

CraHoBjieHME TPEACTABICHUM O MPOUCXOXKIECHUM YeloBeKa. Pemurunosnbie
BO33peHUA. COBpEMEHHBIE HAYUYHBIE TEOPUHU.

CxoncTBo yenoBeka ¢ KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA € JKMBOTHBIMU:  CPAaBHUTEIBHO-
MOP(OJIOTUUIECKHE, AMOPUOJIOTHYECKHE, ($bU310JI0r0-0MOXUMUYECKHUE,
noBeneHueckre. OTIM4usl YeloBeKa OT )KUBOTHBIX. [IpsIMOX0XKIE€HUE U KOMILIEKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE TNOJIOBHOIO MO3ra U BTOPOW CHUTHAJILHOMN
CUCTEMBI.

JIBrkymine cuiibl ((aKTOphl) aHTPOIIOreHe3a: OMOJIOTMYECKHE, COLMAIIbHbIE.
CooTHolieHre OMO0JIOTMYECKUX U COIUANIbHBIX (DaKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaANM aHTpororene3a. PanHue uenoBekoOOpa3HbIe 00€3bsSHbI
(POKOHCYJIBI) U PAHHUE TTOHTUJIBI — OOIITUE TIPEIKN YeITOBEKOOOPa3HBIX 00E3bsH U
JTOJeH. ABCTPAJONMTEKN — ABYHOTHE NPEAKHU JIIOAEH. UemoBeK yMenbli, IEpBbIE
VU3TOTOBJIEHUS OPYAUM TpyAa. UenoBeK NPsIMOXOISAIIMN U IEPBBIMA BBIXOJ JIIOAEH
3a mnpenensl  Adpuku. UYenoBek relnenbOeprckuii  —  OOMmIMIA  TIPEIOK
HEaHJIEPTAIBCKOr0 YEJIOBEKA W YEJIOBEKa Pa3yMHOro. YenoBeK HEaHIEepTAIbCKUU
KaK BHUJ JIIOJEH XOJOJHOTO KimMmaTa. YelOBEK pa3yMHbId COBPEMEHHOIO THIIA,
JICHUCOBCKMU YEJIOBEK, OCBOEGHHME KOHTHMHEHTOB 3a TpenenamMu AQpuku.
[TaneoreneTuka n najJeoreHOMMKA.



DBOJIOLHUS COBPEMEHHOIO 4eloBeKa. EcTecTBEHHBI OTOOp B MOIMYJSIUAX
yesioBeka. MyTallMOHHBIN miponiecc W noiaumopdusM. [lonmynsinuoHHBIE BOJHBI,
npeid reHoB, murpamnus U «3Q(EeKT ocHOBATENS» B MOIMYJAIMSIX COBPEMEHHOTO
YEJIOBEKA.

UYenoseueckue pacel. [lonsatue o pace. bompline pacel: eBponeouaHas
(eBpasuiickasi),  aBCTpajio-HerpouaHass  (dKBaTOpuajibHasi),  MOHTOJOHIHAS
(a3naTcko-amMepUKaHCcKas). Bpemss M myTH pacceineHusi 4elloBeKa IO IIJIaHETe.
EnuncTBO  4yenoBeweckux — pac. HayuHas  HECOCTOSTENBHOCTh — pacu3Mma.
[IpucnocoOeHHOCT, YeoBEKa K pPa3HbIM YCIOBUSIM OKpYXKAlOIIeH Cpebl.
Brmusaue reorpaduueckoit cpeapl u npeiidba reHOB Ha MOPQOJIOTHIO U
(PM3HOJIOTHIO YEIIOBEKa.

MexaucuurimHapabie  MeTojbl B (usuueckoir  (OMOJIOTHYECKON)
AHTPONOJIOTUHM.  ODBOJIOUMOHHAS ~ AHTPOMNOJIOTHSI WU IMAJIEOAHTPOMOJIOTHS
YEeJIOBEUECKUX NOMyJAlui. brocolnuanbHble HCCAEI0BaHUS MPUPOILI YETIOBEKA.
UccnenoBanue KOABOMIONUKN OMOJIOTUYECKOTO U COIIMATBLHOIO B UETIOBEKE.

JdeMoHcTpaunu

[Toptpetsr: Y. lapsun, JI. Jluku, 4. . Porunckuii, M. M. I'epacumos.

Tabnuier 1 cxembl: «MeToabpl aHTPONOJIOTHIY, «[ 0JTOBHOM MO3T YEIOBEKa ),
«YenoBekooOpaszHbie 00€3bsiHbI», «CKeNeT 4YeaoBeKa M CKEJIeT IIUMITaH3ey,
«PynrMeHThI 1 aTaBU3MBDY, «/IBUKYIINE CUJIBI AaHTPONOTE€HE3a», « IBOJIOLIUOHHOE
JIPEBO  YeJoBEKay», «ABcCTpajonuTek», «YenoBek  ymenbliiy», «YenoBek
IpAMOXOAAIINN», «/leHncoBckuil uenorek» «Heanaepranbub», «KpoMaHbOHIBDY,
«IIpenku yenoBeka», «ITamnbl BOJIIOIUU YEIOBEKaA», «Packl yesmoBekay.

O6opynoBanue: MYJSDKA — OKaMEHEJOCTE, MpPEeAMETOB MaTepuaibHOU
KyJIbTYyphl ~TPEAKOB dYEJOBeKa, penpoaykiuu (pororpaduu) KapTuH C
MU]OJIOTHIECKUMUA W OWOJICHCKUMH CIO)KETaMH TIPOMCXOXKICHUS YeIOBeKa,
dotorpaduu HaxoJIOK UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YEIOBEKa, MOJIEIb
yeperna 4ejioBeKa M 4eperna IIMMIIAaH3€, MOJIENb KHUCTU YEJIOBEKa U KHUCTHU
IIMMIIaH3€, MOJIENIN TOpCa MPEAKOB YEIOBEKA.

JlaGopaTtopnasi padora «/3yueHue o0cCOOCHHOCTEH CTPOCHHSI CKelleTa
YEJIOBEKA, CBA3AHHBIX C MPSIMOX0XKIECHUEM).

IIpakTuueckasi padora «/3yueHne 3KOJIOrMUYECKUX aJJalTallui YeIOBEKay.

Tema 6. Jxojorusi — Hayka O B3aUMOOTHOLUCHHMAX OPraHU3MOB H
HATOPraHU3MEHHbIX CUCTEM € OKPYKaKLIeH cpeaou

3apoxaeHue U pa3zButue dkojoruu B Tpyaax A. I'ymbGonbara, K. @. Pynbe,
H. A. CeseproBa, J. I'ekkens, A. Tencnu, B. H. Cykauépa. Pazgensl u 3amauun
sKosoruu. CBs3b 3KOJOTHH C IPYTUMH HAYKaMHu.



Metoapl 3konoruu. lloneBbie HaOMOAEHUA. DKCHEPUMEHTHI B 3KOJIOIHMHU:
npupoAHbie W JabopaTtopHble. MojenupoBaHue B IKOJIOTUU. MOHHUTOPUHT
OKpY’KaroIiel cpebl: JIOKAIbHBIN, PETHOHAIILHBINA U TI100aIbHBIM.

3HayeHUEe DOKOJOTMYECKUX 3HAHMM JUIsl  4YelloBeKa. KOJIOTHYECKOe
MHUPOBO33pEHNE KaK OCHOBA CBS3E€HM 4enoBedecTBa C MpUpoaoil. PopMHUpOBaHUE
AKOJIOTUYECKOMN KyIbTYpPbl U 3KOJIOTMYECKON TPAMOTHOCTH HACEIICHUSI.

JdeMoHcTpaumnu

[Hoptpets: A. I'ymGonbar, K. @. Pynse, H. A. CeBepuos, 3. I'ekkenb, A.
Tencnu, B. H. Cykaués.

Tabmuipel 1 cxembl: «Pa3gensl skonoruuy, «Metoasl skojloruny, «Cxema
MOHHUTOPHUHIA OKPYKAIOLIEN CPEABD).

JlaGopaTopHas padora «3yueHue METO/IOB AKOJIOTUYECKUX
VCCIIE0BAHUI.

Tema 7. Opranusmsl u cpeaa 00MTaHUA

Dkonoruueckre GaKkTopbl U 3aKOHOMEPHOCTU uX AericTBusa. Knaccudukanus
AKOJIOTMYECKUX (haKTOpPOB: aOMOTHYECKUE, OMOTHUECKHE, aHTponorenHsie. O0iume
3aKOHOMEPHOCTU ACUCTBUS dKojornueckux ¢akrtopos. [IpaBuno muanmyma (K.
Mnpenrens, 0. JInOux). TonepanTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpPTaHU3MBI.

Abuotnueckue @akropsl. CBeT Kak »Konoruueckuit ¢akrop. JlelictBue
pPa3HBIX YYaCTKOB COJHEYHOIO CIIEKTpAa Ha OPraHU3MBbl. JKOJIOIMYECKUE TPYIIIbI
pacTeHHiI M >KUBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHUrHajbHas poJIb CBETA.
doTonepruoau3M.

Temneparypa kak skonormdeckuii ¢daxrop. JlelicTBue TtemmepaTypsl Ha
opraHu3mbl. [1oMKHUIIOTEpPMHBIE U TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHbBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxunocth kak skonorumyeckuil ¢axrtop. IlpucnocoOnenus pacteHuil K
nojepxkaHuio BogHoro OanaHca. Kiaccugukauus pacTeHUil MO OTHOILEHUIO K
Boze. [Ipucnocobienns )KMBOTHBIX K U3BMEHEHHIO BOAHOTO PEXHUMA.

Cpenpl oOuTaHMSI OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHAaf,
ryOMHHAasT  TOAMOYBEHHAs, BHYTpUOpraHuW3MeHHas.  PU3UKO-XUMHUUYECKHE
OCOOCHHOCTH Cpell OOuTaHus oOpraHu3MmoB. [IpucmocoOneHus OpraHu3MOB K
JKU3HU B pa3HbIX Cpeaax.

buonmornueckue putmbl. BHemHue u BHyTpeHHUE puUTMBL. CyTOUHBIE H
roguyHbeie puTMbL. [IprUCoco0IeHHOCT, OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIOBUM KU3HMU.

XKusznennsie @opmbl opraHuzMoB. [loHsiTue o0 KuU3HEHHOW (opme.
XKuszHeHnHsie GOpMbI pacTeHUM: JepEBbs, KYCTAPHUKU, KYCTAPHUYKH, MHOTOJIETHUE



TpaBbl, OAHOJETHHE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THAPOOHOHTHI,
reo0MOHTHI, a9POOUOHTHI. OCOOCHHOCTH CTPOSHUS M 00pasa KU3HH.

buotnueckue  dakToOphI. Bunet  OMOTHMYECKMX ~ B3aUMOJCWUCTBHIA:
KOHKYpEHIUsI, XUIIHUYECTBO, CUMOUO03 U ero gopmsl. [lapazutusm, xoomepamus,
MyTyain3M, KOMMEHcaau3M (KBapTUPAHTCTBO, HaxyieOHn4yecTBO). Herpoduueckue
B3auMoOjieicTBUs  (Tomuueckue, (opuyeckue, (pabpuueckue). 3HaueHUe
OMOTHYECKUX B3aUMOJCHCTBHI i CYLIECTBOBAHUS OPTaHM3MOB B Cpefe
obutanus. [I[puHIKIT KOHKYPEHTHOTO UCKIIFOUEHHUS.

JdeMoHcTpaunu

Tabmumbel 1 cxembl: «Jkojorudeckue ¢GakTopb», «CBETOBOH CHEKTPY,
«IKOJOrMYECKUE TPYIIbl )KUBOTHBIX 10 OTHOUIEHUIO K CBETY», «TermioKkpoBHbIE
KUBOTHBIE», «XOJIOAHOKPOBHBIE JKUBOTHBIE», «DU3HOJOTMYECKUE aJalTaluu
KUBOTHBIX», «Cpenpl oOUTaHHS OpPraHU3MOB», «bHOJIOTHMYECKHE PUTMBDY,
«Kusnenneie  QGopmbl  pacteHmit»y, <«OKuzHeHHBIE  (OPMBI  KUBOTHBIXY,
«9KocucTeMa MHUPOKOIMCTBEHHOTO Jiecay, « IKOCUCTEMA XBOMHOTO Jecay, «lLlenu
nUTaHus», «XumHu4ectso», «llapasutuzmy», «Konkypenuus», «CumOuo3»,
«KoMmeHcanuzm.

O6opynoBanue: repbapuy pacTEHUHW W JKUBOTHBIX, IMPUCIOCOOJICHHBIX K
BJIUSHUIO PAa3JIMYHBIX SKOJOTMYECKUX (DaKTOpOB, repOapuu CBETOJIIOOUBBIX,
TEHEIIOOMBBIX U TEHEBBIHOCIMBBIX PACTEHUM, CBETOIIOOMBBLIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE PACTEHUsI, repOapuy U KOJUIEKLUU TEIIOMIOOUBBIX,
3UMOCTOMKHX, MOPO30yCTOMYMBBIX pAacT€HUM, dyyena MTULl U 3Bepel, repbapuun
pacTeHul, OTHOCSIIMXCA K TUrpoduraM, kKcepoduram, mMe30puTaM, KOMHATHbBIE
pacTeHusi JaHHBIX TPYII, KOJJIEKIIMH >KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX Cpeaax,
repbapun W KOJJICKIIMM pACTEHUH W JKUBOTHBIX, OOJIAJAIONINX YepTaMu
MIPUCIIOCOOJIEHHOCTH K CE30HHBIM HM3MEHEHHSIM YCIOBUM JKWU3HHM, repdoapuud u
KOJUIEKIIMM PACTeHM M JKUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POPM, KOJIIEKIIHH
KUBOTHBIX, YYAaCTBYIOIIUX B Pa3JIMYHBIX OMOTUYECKUX B3aUMOJICHCTBUSX.

JlaGopaTtopnasi paGora «BbIsiBJIeHHE MPUCTOCOOJICHUN OpPraHuW3MOB K
BIIUSIHUIO CBETA.

JlaGopaTopHasi paGora «BbIsBICHHE TMPUCIOCOOJICHUNH OpPraHU3MOB K
BJIUSTHUIO TEMIIEPATYPhD».

JlaGopaTopHasi padoTra «AHATOMHYECKHE OCOOEHHOCTH pACTCHUN U3
pa3HbIX MECT OOUTAHUS».

Tema 8. DKkoji0rvsi BUA0B M MOIYJISI U

OKOJIOTUYECKUE  XApPaKTEPUCTUKHU  MOIYJIALHH. [lonmynsumsa  Kak
Ounonoruyeckas cucreMa. Poiab HEOTHOPOAHOCTH Cpelbl, PU3HMUECKUX OAPHEPOB U
0ocoOeHHOCTeN OMOJIOrUM BUIOB B (POPMUPOBAHUU MPOCTPAHCTBEHHOU CTPYKTYPHI
nomyysiquid. OCHOBHBIE TOKa3aTead MOIMYJSIUU: YHUCIEHHOCTb, IIJIOTHOCTB,



BO3pACTHAsl M IIOJOBAas CTIPYKTypa, POKIAEMOCTb, IPHUPOCT, TEMII pOCTAa,
CMEPTHOCTb, MUTPALIUS.

OKonoruyeckas CTpykrypa nonyiasiuuu. OLeHKa YHCICHHOCTU IOIYJISIIUY.
JluHaMuKa MONMyJSALUMU U €€ peryyisius. bUoTHYecKuil MOTEHUHaN MOITYJISILUY.
MonenupoBaHue JUHAMUKH nonyisuud. Kpusble pocta YUCIEHHOCTH MOMYJISIUU.
KpuBble BbDkMBaHUSA. Peryssiius 4YUCIEHHOCTH MOMYJALMHA: poib (aKTOPOB,
3aBUCALLMX U HE 3aBUCAIIUX OT IUIOTHOCTU. DKOJIOTMYECKHUE CTPATErMu BUIIOB (I- U
K-ctpaterun).

[Tonsitue o0 sKonoruyeckoil Huile Bujpa. Mectoobutanue. MHoromepHas
Mozenb 3Kojorndeckon Humun Jx.M. XartunmHcona. Pasmepbl 3KOiornueckoun
HuM. [loreHunanpHas u peajn3oBaHHas HULIH.

Bun kak cucrema mnonymanud. Apeansl BUAOB. Buapl M MX KU3HEHHBIE
CTpaTeruu. JKOJIOTHYECKUE YKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEAEHUS M MUIPALMI JKUBOTHBIX. buosornueckue
WHBa31U Yy’KEPOJHBIX BUOB.

JdeMoHcTpaunu

[Toptper: Jdx. Y. XaTunHCOH.

Tabmumet W cxeMbl: «JKOJOTHYECKHE XapaKTePUCTUKH TMOMYJISIIUN,
«IIpocTpaHcTBEeHHass  CTpyKTypa mnonysiuuu», «Bo3pacTHble  IUpaMuabl
nomysiqun»,  «CKOpOCTh — 3acCeleHMsl IOBEPXHOCTH 3€MJIM  Pas3IMYHBIMU
opranuzmMamm», «Mogeinb 3koaorudeckor Humu k. M. XaTunHcoHay.

Ob6opynoBanue: repOdapun pacTeHUH, KOJJIEKIUN KUBOTHBIX.

JlaGopatopnass  pa6ora  «llpucnocobneHuss ceMsH  pacTeHul K
PACCEIICHUIO».

Tema 9. Jko0rust coodmecTs. IKOJIOrHIeCKHE CHCTEMBI.

CoobuiectBa opranu3MoB. buoneHo3 u ero crpykrypa. CBs3u Mexay
OpraHu3Mamu B OMOIICHO3E.

OxocuctemMa Kak oTkpbiTas cucreMa (A. JIx. Tencnu). DyHKIMOHAIbHBIE
OJIOKH OpraHu3MOB B SKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PEAYLEHTHI.
Tpoduueckue ypoBHu. Tpoduyeckue uenu u cetd. AOHOTHYECKHE OJIOKH
skocucTeM. ITouBel U nibl B 3kocuctemMax. KpyroBopot BemecTB U OTOK SHEPTHU
B DKOCHCTEME.

OcHOBHBIE  TIOKa3aTend  dKOCHUCTeMbl. buomacca u  mpoayKUHs.
DKOJOTMYEeCKUEe MUPAMUIbI YUCed, OMOMACChl U SHEPTUH.

Junamuka skocucmem. Kamacmpoguueckue nepecmpoiiku. @Puyxmyayuu.
HanpagieHHble 3aKOHOMEpPHBIE CMEHBI COOOHIECTB — cykueccuu. llepBuunble u
BTOPUYHBIE CYKLIECCUM W WX NPUYUHBI. AHTPONOreHHbIE BO3JICHCTBUS Ha
cykueccuu. KiimmakcHoe coobuectBo. buopaznoodpasue 1 noaHoTa KpyroBopora
BEIIECTB — OCHOBA YCTOWYUBOCTU COOOILIECTB.



[IpupomHbIe SKOCUCTEMBI. DKocucmemvl 03€p u pek. IKocucmemvl mMopet u
oKeanos. Ikocucmemvbl MyHOp, 1ecO8, Cmenet, nyCmbvlHb.

AHTpOIIOTEHHBIE JKOCHCTEMBI. Arposkocuctema. ArporieHo3. Pazmuyus
MEXTy aHTPOIIOTC€HHBIMH U TPUPOTHBIMU IKOCUCTEMAMH.

Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTHI ypOodkocucteM. [opojackas
dropa u dayna. CunHaHTponm3zanus Topojickod (ayHbl. buonormueckoe u
XO3SIICTBEHHOE 3HAYEHUE arPOIKOCUCTEM B YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (DOPMUPOBAHHUS OCHOBHBIX B3aUMOJICUCTBHI OPTaHU3MOB B
aKkocuctemax. Ponb kackaoHo2o 3ghghexma u 6u008-30uPuramopos (Kioueswblx
6U008) 6 QyHKYUoHUposaHuu 3xocucmem. llepeHOC PHEPTUU U BEIIECTB MEXKIY
CMEKHBIMU 3KOCUCTEMAaMHU. Y CTOMYMBOCTh OPTaHU3MOB, MOIMYJISILIUN U Y9KOCUCTEM
B YCIIOBUSIX €CTECTBEHHBIX U aHTPOIIOTCHHBIX BO3JICHCTBUM.

Mexanuzmoi 8030elcmaust 3a2psA3HeHUll pPA3HLIX munoe Ha
CYOOP2AHUIMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHSX,
OCHOBbL  IKONO2UUECKO20 — HOPMUPOBAHUSA — AHMPONO2EHHO20 — B030€lCMEUs.
MeTo1010THsI MOHUTOPHUHTA €CTECTBEHHBIX U aHTPOIIOTC€HHBIX YKOCHCTEM.

JdeMoHcTpaunu
[Toptper: A. JIx. Tencnu.
Tabmuubr  u cxembl:  «CTpykrypa  OuouneHoza»,  «JKocucTema

MIMPOKOIMCTBEHHOTO Jiecay, «IKOCUCTEMa XBOMHOro Jieca», «DyHKIIMOHAIbHbIE
IpynIbl OpraHU3MOB B 3KocHcTeME», «KpyroBopoT BEHIECTB B 3KOCHUCTEMEY,
«llenu nutanus (macTOUIIHASA, AECTPUTHAS)Y, «IKOJOTHUUECKas MUpaMUa YUCEID,
«JKonoruueckas nupampga OroMacchl», «IKOJOrHYecKas MUpaMHia SHEPTUMY,
«O0pa3oBanue Oonotay, «IlepBuuHas cykieccus», «BoccraHoBieHue jeca mocie
noXxkapa», «JKocucTemMa 03epa», «ArpoueHos», «KpyroBopor BellecTB U MOTOK
SHEPIUHU B arpoueHose», «lIpumepsl ypOoskocucTeM».

O6opynoBanue: repOapum pacTeHUN, KOJJIEKIIMUM HACEKOMBIX, Yydena MTHUIl U
3Bepeit, repdapur KyJbTypHBIX U JUKOPACTYIIUX PACTCHHM, aKBAPUYM KaK MOJIEIb
HKOCUCTEMBL.

IIpakTnueckas padora «/3ydyenue u onucanue ypOO3IKOCHCTEMBI.

JlabopaTopnasi padora «/3ydyeHue pazHOOOpazusi MEJIKUX IMOYBEHHBIX
YICHUCTOHOTUX B Pa3HBIX 9KOCUCTEMAX).

DKeKypeusi «IKCKYpCcHsl B TUITUYHBIN OuoreoiieHo3 (B ayopaBy, Oepe3HsiK,
€bHUK, Ha CYXOJIOJbHBIA WJIM TIOWMEHHBIN JIYT, 03€p0, OOJIO0TO)».

IKCKypeust «IKCKypcHsi B arposkocucreMy (Ha IOJ€ WIM B TEIUIMYHOE
XO3SIUCTBO)».

Tema 10. buocgepa — rinodajnbHas IKocUcTEMA

buochepa — obmiemianerapHas o0ojoyka 3eMild, TJE€ CYHIECTBYET WM
CylIIeCTBOBaJa XU3Hb. Pa3BuTHe npejacraBienuii o 6mochepe B Tpyaax J. 3tocca.



VYuenue B. U. Bepnazackoro o 6uocdepe. Odnactu ouochepst u e€ cocra. JKupoe
BeIIeCTBO OMochephl U ero PyHKIIHH.

3akoHOMEpHOCTH cyliecTBoBaHus 6uocdepsl. OcobeHHOCTH OMOChEphl Kak
ro0ansHOM dKocucTeMbl. JluHamudeckoe paBHoOBecue B Onocdepe. KpyroBopoTsr
BELIECTB U OMOreoXMMHUUYECKHe IUKIbI (yriepona, a3ora). PUTMUYHOCTD sIBIEHUI
B Ouocdepe.

3oHanbHOCTh Ouochepsl. [lorstne o Omome. OCHOBHBIE OWOMBI CYIIH:
TyHJpa, XBOMHBIE Jieca, CMEIIaHHbIE U IITUPOKOJIUCTBEHHBIE JIeca, CTENH, CABAHHBI,
MyCTBIHU, TPOIMUYECKHE JIeCa, BLICOKOTOphs. KimMar, pacTUTENbHBIN U KUBOTHBIN
MUp OHMOMOB CYIIIH.

Ctpykrypa u QyHKIUS )KUBBIX CUCTEM, OLICHKA UX PECYPCHOTO MOTEHIIUAJIA U
ounochepHbIX PYHKIUH.

JdemoncTpauuu

[Toptpersl: B. W. Bepuanckuii, 3. 3tocc.

Tabmuubr u cxembl: «['eocdepsr 3emmm», «KpyroBopoT a3ora B mpHpoOIE»,
«KpyroBopor yriepona B mnpupozae», «KpyroBopor kuciopoga B HpHPOAE»,
«KpyroBopot Boabl B mpupojae», «OcHoBHbIE OMOMBI cymny, «Kmumartuueckue
nosica 3emim», «TyHapa», «Talira», «CMmemanubiid gec», «lllMpokoancTBeHHbIN
necy», «Crenby, «CaBanHay, «IlycTeiHg», « TponuyuecKuid Jiecy.

O6opynoBanue: repOapuu pacTeHUI pa3HbIX OMOMOB, KOJUIEKIIMH >KUBOTHBIX.

Tema 11. YestoBek u OKpyKaomiasi cpena

DKOJIOTUYECKHE KPU3UCHI W WX NOpuuuHbL. Bo3zaeiicTBue uenoBeka Ha
ouochepy. 3arpsizHeHHE BO3AYyMIHOW cpenbl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE
BOOHON cpenbl. OxpaHa BOAHBIX pecypcoB. Pazpymienne nouBbsl. OxpaHa
MOYBEHHBIX pecypcoB. 3MeHeHne Kanumara.

AHTpPOIIOreHHOE BO3AECMCTBUE HA PACTUTEIbHBIN M KUBOTHBIM Mup. OxpaHa
PACTUTENLHOTO W >KMBOTHOTO MHpa. OCHOBHBIE MPUHIMIIBEI OXPaHbl MPUPOIHI.
Kpacasie xHurun. Ocobo oxpansembie mnpupoansie Tteppuropun (OOIIT).
Boranndeckue cajibl ¥ 300JI0rMYECKUE TapKHU.

OCHOBHBIE TPUHLMUIBI YCTOMYMBOIO PA3BUTHUS YEJIOBEUECTBA U MPHUPOIBI.
PammonanbHoe  MpPUPONOMONIB30BAHME M COXpaHEHHE  OHOJOTHYECKOro
pasHooOpasust 3emiu. OOmEe 3aKOHOMEPHOCTH TJI00AIBHBIX 3KOJIOTHYSCKUX
Kpu3ucoB. OCOOEHHOCTH COBPEMEHHOI'0 KPU3HUCa U €0 BEPOATHBIC MOCIEACTBHUS.

PazBuTne METOIOB MOHHUTOPHMHIa pa3BUTHS OMACHBIX TEXHOT'ECHHBIX
npouieccoB. CucmemHvle uUccie008anus nepexooa K pecypcocbepezaroujeli u
KOHKYDEeHmMOCnocooHou suepeemuxe. buonoeuueckoe pasnoodpasue u buopecypcul.
Hayuonanvuvie ungopmayuonnvle cucmemsi, obecneuugarowjue O00CMyn K
uHgopmayuu no COCMOAHUIO OMOENbHbLIX 6U008 U Ikocucmem. (OcHOBbl



IKOpeaburumayuu IKOCUCmem U cnocovoog 060pvbObl ¢ OUONOBPEHCOEHUIMU.
Pexoncmpyxyus Mopckux u HazemMHbixX IKOCUCTEM.

JdeMoHcTpaunu

Tabmuubt w  cxembl:  «3arpsisHeHHE  aTMochephl»,  «3arpsi3HEHHE
ruapocdepb», «3arpszHeHue nouBb», «IlapHukoBbiil  3ddekT», «Ocobo
OXpaHsieMbIe IPUPOTHBIC TEPPUTOPUINY, «MOIEH YIPaBIIEMOT0 MHPaY.
O6opynoBanue: ¢ororpaguu OXpaHIEMBIX PACTEHUNW W >KUBOTHBIX KpacHoii
kHuru Poccuiickoit @enepanuu, KpacHol KHUTH pETMOHA.



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHUOJIOI'MA HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIBTATBI

O®I'OC COO ycraHaBiauBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
OOy4YaroIIMMHUCS TpPOrpaMM CpelHero oOIero o0pa3oBaHUsA: JUYHOCTHBIE,
METaInpe/IMETHBIE U MPEIMETHBIE.

B crpykType MMYHOCTHBIX PE3yIbTATOB OCBOCHMS IIPOTrpaMMBbl 110 OMOJIOTUH
BBIJICJIEHBI CIIEAYIOLIME COCTABJIAIONIME: OCO3HAHUE O0Y4YarOIIMMUCS POCCHIICKOM
IpaXIaHCKOW UAEHTUYHOCTH — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOONPENENCHUIO, Haauyue Mmomueayuu K OOydEeHUI0  OHOJIOruw,
yeleHanpasieHHoe pazeumue BHYTPEHHHX YOEXKIECHUW JMYHOCTH HAa OCHOBE
KITIOYEBBIX IIEHHOCTEH W HCTOPUYECKUX TPaAUIUN pPa3BUTHS OHOJIOTMYECKOTrO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O0YYAIOUINXCS PYKOBOJICTBOBATHCS B CBOEH
JESATETbHOCTA 1I€HHOCTHO-CMBICIOBBIMU ~ YCTAHOBKAMHM, TMPUCYIIUMHU CHUCTEME
OMONOTMYEeCKOTO  00pa3oBaHUsl, HaAIuyue  NPABOCO3HAHUSA  DKOJIOTUYECKOU
KYJBTYPBI, CHOCOOHOCMU CMABUMb TIEITN U CTPOUTH KU3HEHHBIEC TIJIAHBbI.

JIngHOCTHBIE pe3yabTaThl OCBOCHUSI TPOTPAMMBI IO OMOJIOTUU JOCTUTAIOTCS
B E€AMHCTBE Y4YEOHOW M BOCHUTATEIbHOW JESITEIILHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMUA POCCUUCKUMH COIIMOKYJIHbTYPHBIMU, UCTOPUUYECKIUMH U JTyXOBHO-
HPaBCTBEHHBIMU IIEHHOCTSIMHU, MPUHSATHIMU B OOIIECTBE MpaBUJIaMU U HOPMaMHU
MOBEJEHUSI U CHOCOOCTBYIOT TIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHUSI, PA3BUTUS BHYTPEHHEH TMO3UIIMHM JIMYHOCTH, NATPUOTH3MA U
YBaXKEHUSI K 3aKOHY M IMPABOIOPSIIKY, YEJIOBEKY TPyAa U CTaplieMy MOKOJICHHUIO,
B3aUMHOIO0 YBa)XKCHHS, OEPEKHOrO0 OTHOIIEHUS K KYJIbTYPHOMY HACJIEAUI0 U
TpaaulMsIM MHOTOHaIlMOHalIbHOTO Hapoaa Poccuiickoit denepanuu, npupoae u
OKPY’KAIOIIEH Cpeie.

JInyHOCTHBIE pe3yNbTaThl OCBOEHUA Yy4yeOHoro mpeamera «buomorus»
JOJKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PyKOBOACTBOBAThHCS
chOpMHUPOBAHHOW BHYTPEHHEW TMO3UIIMEH JUYHOCTH, CHUCTEMOH II€HHOCTHBIX
OpUEHTAllU, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKICHUN, COOTBETCTBYIOIINX
TPaJULIMOHHBIM IIEHHOCTSIM POCCHUHCKOrO OOIIECTBA, PacCHIMPEHUE >KU3HEHHOIO
OIBITa U OMBITA JEATEILHOCTH B IPOIIECCE peau3allii OCHOBHBIX HampaBJIeHUN
BOCIIUTATENILHON JEATEIIbHOCTH, B TOM YHCIIE€ B YACTH:

1) rpasKIaHCKOro BOCIIMTAHUSI:

c(hOpMUPOBAHHOCTh TPAXKIAHCKOMN MO3UIIMU 00yUYarOIIerocss Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIeHa POCCUMCKOr0 00IIEeCTBa;

OCO3HAaHUE CBOMX KOHCTUTYIMOHHBIX IMpaB M OO0S3aHHOCTEH, YBa)KCHHE
3aKOHA W MPABOIOPSIKA;



FOTOBHOCTh K COBMECTHOW TBOPYECKOM JEATEIBHOCTH TIPH CO3/IaHUHU
y4eOHBIX MPOCKTOB, PEIICHUH Y4COHBIX W TMO3HABATENbHBIX 3aJ/1a4, BBIIIOJIHEHUU
OMOJIOTHYECKUX PKCIIEPUMCHTOB;

CIIOCOOHOCTh  OIPENENATh COOCTBEHHYIO TIO3WIHMIO I10 OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM )XKM3HU U OOBSICHSTH €€;

yMEHHE YYUTHIBATh B CBOUX JCHCTBHAX HEOOXOIMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMH, KyJIbTYPHBIMUA IIEHHOCTSIMH |
COIMAILHBIM IOJIOKECHUEM;

FOTOBHOCTh K COTPYJIHUYECTBY B IIPOILIECCE COBMECTHOIO BBINTOJIHEHUS
y4deOHBIX, II03HABATENbHBIX W HCCIEIOBATEIILCKUX 3a7ad, YBaXHTEIHHOTO
OTHOLICHHUS K MHEHHUIO OIIMOHEHTOB MPHU OOCYXXJIEHUU CIOPHBIX BOIPOCOB
OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOU U BOJOHTEPCKOM JIEITETbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH POCCUICKON rpakIaHCKOU WCHTUYHOCTH,
aTPUOTU3MA, YBAXKEHUA K CBOEMY HApOAy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
Ponunon, ropmoctu 3a cBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOLLJIOE W HACTOSAIIEE MHOTOHAIIMOHAJILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILIEHUE K MPUPOJTHOMY HACIICUIO U TAMSITHUKAM MPUPOJbI,
JTOCTUXKEHUAM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CIIOCOOHOCTh OIIGHMBATh BKJIAJ POCCHMCKMX YYEHBIX B CTAaHOBJICHHE U
pa3BUTHE OWOJOTUM, TOHUMAHHUS 3HAYCHUsT OWOJOTMM B TMO3HAHWUU 3aKOHOB
IPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOIO OOIIECTBA;

uaeiHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIyKeHUr0 U 3amute OTedecTsa,
OTBETCTBEHHOCTH 32 €r0 CYJb0Y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HaHUE NYXOBHBIX IEHHOCTEW POCCUMCKOTIO HApOa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITHYCCKOTO TTOBEICHHUS;

CIIOCOOHOCTH OIIEHMBAaTh CHUTYaIlMI0 W MNPUHUMATh OCO3HAHHBIC PELICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JINYHOTO BKJIAJIa B MIOCTPOEHNE YCTOMYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTEIISIM, CO3/IAHUI0 CEMbU HAa OCHOBE
OCO3HAHHOI'O0 MPUHATHUS LEHHOCTEW CEMEMHOW JKU3HU B COOTBETCTBUM C
TpaauLMsMHu HaponoB Poccuu;

4) 3¢cTeTHYECKOTr0 BOCIIUTAHMUS:

ACTETHUYECKOE OTHOIIEHWE K MHUPY, BKJIIOYAs ICTETHKY ObITa, HAYYHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHUH;

MMOHUMAaHHUE SYMOIUOHAIBHOTO BO3JICHCTBUSI )KUBOU MIPUPOJIBI U €€ [IEHHOCTH;



TOTOBHOCTh K CaMOBBIPOXXEHUIO B PAa3HbIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
POSBJIATh KAYECTBA TBOPUYECKOM JIMUHOCTH;

5) ¢usuuyeckoro BocnmuTaHUsA, (POPMHPOBAHMS KYJIBTYPbI 3A0POBbS U
3MOLUMOHAJIBHOIO 0JIATOMOTYYHS:

NMOHUMaHUE M pealu3alus 3J0pOBOr0 M 0Oe3onacHoro oOpasza >KU3HU
(3m10poBOE€  TUTaHUE, COONIOJIEHWE TUTHEHUYECKUX TpaBWJI U HOPM,
cOQIaHCUPOBAHHBI PEKUM 3aHATHH W OT/AbIXa, perysipHas Qu3nyeckas
AKTUBHOCTB), OEpEeKHOro, OTBETCTBEHHOIO W KOMIIETEHTHOIO OTHOIIEHUS K
coOCTBEHHOMY (DHU3UYECKOMY U MCUXUYECKOMY 370POBbIO;

MOHMMAaHWE I[EHHOCTH TMPAaBWJI HWHIWBUAYAJIbHOTO U  KOJUJIEKTUBHOTO
0€30MacHOr0 MOBECHUS B CUTYAIUSAX, YTPOXKAIOIIUX 3/J0POBbIO U KU3HU JIHOICH;

OCO3HAHHE MOCIEACTBUN M HEMPUSTUS BPEIHBIX MPUBBIYEK (yHOTpeOICHUS
aJIKOT0JIsl, HAPKOTUKOB, KypEHUs);

6) TPy10BOr0 BOCIIUTAHUSA:

TOTOBHOCTH K TPYAY, OCO3HAHUE IIEHHOCTH MacTEPCTBa, TPYAOII00HE;

TOTOBHOCTh K AKTUBHOM JESATEIHHOCTH TEXHOJIOTMYECKOW M COIMAIbHOM
HAIPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHATH TaKyIO JIEATEILHOCTD;

UMHTEpPEC K pa3iudHbIM cepaM NpoPecCHOHATBHON AEITEIbHOCTH, YMEHUE
COBepIlIaTh OCO3HAHHBIA BBIOOp Oynymiel mnpodeccuu U peanu30BbBIBATh
COOCTBEHHBIC KU3HECHHBIC TIJIAHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO MU CaMOOOpa3OBaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOTrNYeCKOTr0 BOCIIMTAHMS

AKOJIOTMYECKH 1EIecCO00pa3HOe OTHOLIEHHE K NPUPOAE KaK HCTOYHHUKY
KU3HHU Ha 3emile, OCHOBE €€ CYIIECTBOBaHNUS;

MOBBIIIIEHUE YPOBHS DKOJOTMYECKOW KYJIbTYpHI: TPHOOpPETEHHE OIbITa
IUTAHUPOBAHMS TOCTYNIKOB M OLEHKH WX BO3MOXHBIX TOCIEACTBUN  JUIS
OKPYXaKOUIEN CPEIIbL;

OCO3HAaHUE TJI00aJbHOr0 XapakTepa HKOJIOTMYECKHX MpOoOJeM M MyTel HX
peIlIeHMUS;

CIIOCOOHOCTh HMCIOJB30BaTh MPUOOpETaeMble MPU HW3YyYEHUU OWOJIOTUU
3HAHUST W YMEHHUSI TPU PEIICHUH TMpoOJieM, CBA3aHHBIX C palMOHAJIBLHBIM
IPUPOJIONOJIb30BAHNEM  (COOJIIOJIeHHEe  TpaBWI  TOBEJAEHUS B NIPUPOJE,
HAIPaBJICHHBIX HA COXPAHEHHE PABHOBECHS B OKOCHUCTEMAaX, OXpaHy BHJIOB,
sKocucteM, ouocdepsi);

AKTUBHOE HENPUATHE JICWCTBHM, MPUHOCAIIMX BPEH  OKPYNKAOUIEH
OPUPOAHON Cpelie, YMEHUE MPOTHO3UPOBATH HEOJArONMPUSATHBIE IKOJIOTMYECKHE
MOCTICACTBUS IPEANPUHUMAEMBIX JCUCTBUI U MPEIOTBPAIIATD UX;



HaJM4KMe Pa3BUTOTO 3KOJOTMYECKOTO0 MBILUICHHS], SKOJOTMYECKOU KYJIbTYpHI,
omnbITa NEATEIbHOCTH AKOJIOTUYECKOU HaIpaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI MMHU B IO3HABATEJIbHOM, KOMMYHMKATUBHOM M COLIMAJILHOU
IPAKTUKE, TOTOBHOCTU K yYaCTHIO B IMTPAKTUYECKOMN JEATENbHOCTH KOJIOTMYECKOM
HaIpPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU W OOIIECTBEHHOW MPAKTHUKHA, OCHOBAHHOI'O Ha JHMAJIOre
KYJIBTYp, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOEr0 MECTA B MOJIUKYJILTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SI3BIKOBOM M YHTATEIbCKOM KYJBTYpbl KaK CpeEICcTBa
B3aMMOJICUCTBUS MEX]1Y JIFOJIbMU U TIO3HAHUSI MUPA;

NOHUMaHuE crneuu@uKkr OHOJOrMM Kak HayKd, OCO3HaHuUd €€ pOoJu B
(GbOopMHpPOBaHUM PALMOHAIBHOTO HAYYHOIO MBIIUICHHS, CO3JaHUU IIETIOCTHOIO
MPEACTABICHHUS] 00 OKPYXAIOIIEM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YEIIOBEKA U
oOmiecTBa, B IMO3HAHUM MPUPOAHBIX 3aKOHOMEPHOCTEM W peleHuu Mpoliem
COXpaHEHUs MPUPOJHOTO PaBHOBECHS;

yOeX/IEHHOCTh B 3HAYMMOCTH OMOJIOTMU JAJIi COBPEMEHHOM IMBWJIM3ALINU:
o0OecriedyeHus: HOBOI'O YPOBHS DPa3BUTHSI MEIULMHBI, CO3/JaHUE IMEPCHEKTUBHBIX
OMOTEXHOJIOTUMA, CIHOCOOHBIX  pEIIaThb PECypCHble  MPOOJIEMbl  pa3BUTHUSA
YeJIOBEYECTBA, MOUCKA MyTe BHIXO/A U3 II100aTbHBIX IKOJIOTUYECKUX TPOOIEeM U
obecrieueHusi  Imepexoja K  YCTOWYMBOMY  Pa3BUTHIO,  PALUOHAIBHOMY
UCIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB U (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJNYyYE€HHWH OHMOJOTMYECKMX 3HAHMM B LEJIX
MOBBIIIEHUST  OOIIeH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW TPaMOTHOCTH, Kak
COCTaBHOM 4acTH (HYHKIIMOHAILHOM TPAMOTHOCTH OOydaromuxcs, GopMHUpPyEeMOil
IpU U3y4YE€HUU OMOJIOTUY;

NOHMMAaHUE CYIIHOCTH METOJOB IO3HAHUS, UCIIOJNB3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCHOJIb30BaTh IMOJy4YaeMble 3HAHUS [JJIs aHaliu3a H
OOBSICHEHUS SIBJIEHUM OKPYXAIOLIEro MUpa U MNPOUCXOASAIINX B HEM HM3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKIIIOUEHHMS] HAa OCHOBE HAay4yHbIX (AaKTOB U
MUMEIOIUXCSl TaHHBIX C LIEJIBIO IMOTYYEHUsI JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTh CaMOCTOSTENIbHO HCIOJIb30BaTh OHOJOTMYECKUE 3HAHUS IS
penieHus IpoOJieM B peasibHbIX JKU3HEHHBIX CUTYalIMIX;

OCO3HAHUE ILIEHHOCTM HAy4YHOH JEATEIbHOCTH, IOTOBHOCTH OCYIIECTBIISTH
MIPOEKTHYIO M MCCIEA0BATENBCKYIO ACSITEIbHOCTh HHAMBHUIYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENPEpPhIBHOMY  O00pa3oBaHUIO U
caM000pa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHHWI MO OHOJOTUU B
COOTBETCTBHUHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.



METAIIPEAMETHBIE PE3YJIbTATDI

MeranpenMeTHble pe3yibTaThl OCBOCHUS ydeOHOro mpeamera «buomorus»
BKJIFOYAIOT: 3HAYMMBIC I (OPMHUPOBAHUS MHUPOBO33PECHHS OOyJarONTUXCS
MEXKTUCITUTUIMHAPHBIC (MEKIPEIMETHbIC) OOIICHAYYHBIC TIOHSATHUS, OTPaKAIOIIHNE
IIEJIOCTHOCTh HAYYHOM KapTHUHBI MHpa U CHenuduKy METOJ0B TO3HAHMSI,
WCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, YHEPTHUS, SBJICHHE, MPOIIECC,
CUCTeMa, Hay4HbIH (DAaKT, TPUHIIUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TCOPHS,
UCCIIEIOBAaHUE,  HAONIOJICHWE, W3MEpPEHUEe, OKCIEPUMEHT ¢  JpYrHe);
yHUBEpCaJbHbIE Yy4yeOHbIe JIeHCTBUS (TIO3HABaTelIbHbIE, KOMMYHUKATHBHBIC,

pEryJsITUBHBIE), o0ecneunBaroIIne (dbopmupoBaHue (yHKLIMOHATBHOU
IPaMOTHOCTH M COLMAJIbHOM KOMIETEHIMH OO0YYaroUIuXcs; CIOCOOHOCTb
o0yuaromuxcs HCII0JIb30BAaTh OCBOCHHBIE MEXIUCIHUIUINHAPHBIE,

MHUPOBO33PEHUYECKUE 3HAHUS W YHHUBEpPCaJbHble yuyeOHble JIEUCTBHUS B
II03HABATEIbHOM U COLIMAJILHOU IIPAKTHKE.

B pesynabrate wu3yueHus OWOJOTMM Ha YPOBHE CPEOHEro OOIIero
oOpazoBanmsi 'y oOydaromerocss OyayT CchOpPMHpPOBAHBI  IMO3HABATEIHHBIC
YHUBEpCAIbHBIC YICOHBIE ICUCTBYS, KOMMYHUKATUBHBIC YHUBEPCATbHBIC yUCOHBIC
JEUCTBUS, PEryIsITUBHbIE YHUBEPCAIbHBIE Y4ueOHbIE JEHCTBUS, COBMECTHAas
NEATENBbHOCTb.

MeranpenMeTHbie Pe3yJbTaThl OCBOCHHS TPOTPaMMBI CPEIHEro OOIIeTro
00pa3oBaHUsl JOHKHBI OTPAXKATh:

OBiagenue YHHMBEPCAJIbHBIMHA yueOHbIMU NMO3HABATEJIbHBIMU
AefCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE 1eiiCTBHS:

caMoCTOsITeIbHO  (OpMynHMpoBaTh W aKTyaJU3UupoBaTh  Ipoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHUM 3HAHWA MPUEMBI JIOTHUYECKOTO MBIIIICHUS
(ananu3a, CUHTE3a, CPAaBHEHUS, KilacCcupuKanuu, 0000IIEHUs), pACKPBIBATH CMBICI
OMOJIOTMYECKUX TMOHATUN (BBIACIATh UX XapaKTEpHbIC MPHU3HAKU, YCTAHABIUBATH
CBSI3U C IPYTUMU MOHSITUAMM );

OMpeNeNsiTh LENu JAESITEIbHOCTH, 3ajlaBas MapamMeTpbl U KPUTEPUU HX
JTOCTU)KEHU S, COOTHOCUTH PE3yJIbTaThl ACSITEIBHOCTH C TOCTABICHHBIMU 1EJISIMU;

HCITOJIB30BaTh OMOJIOTHYECKHE TTOHITHS ISl OOBICHEHUS (PAKTOB M SIBJICHUM
KUBOU NPUPOBI;

CTPOUTh JIOTUYECKUE paCCYXJeHUS (MHAYKTUBHbBIC, JCNYKTHUBHbBIC, IO
aHAJIOTUH), BBISBJISATH 3aKOHOMEPHOCTH M TMPOTHUBOPEUUS B pPacCMaTPUBAEMbIX
SBJICHUSIX, (DOPMYJIMPOBATH BHIBOJIBI U 3aKIIFOUCHHUS;

MPUMEHSTh CXEMHO-MOJIETIbHbIC CpeacTBa TUTSt MpeCTaBICHUS
CYILIECTBEHHBIX CBSI3€M U OTHOILIEHUN B M3y4aeMbIX OMOJIOTMUECKUX OOBEKTaX, a



TAaK)K€  MPOTHBOPEYMH  Pa3HOro  poja,  BBIABICHHBIX B  Pa3IMYHBIX
MH(OPMALIMOHHBIX HCTOUYHUKAX;

pa3zpabaThiBaTh IUJIaH pEIICHUs MPOOJEeMbl C Y4ETOM aHaJIM3a MMEIOIIUXCS
MaTepHalbHBIX 1 HEMATEPUAIIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B ICSITETbHOCTb, OLIEHUBATH COOTBETCTBUE PE3YIIHTATOB
LEJISIM, OLIEHUBATh PUCKU IIOCIIEACTBUI ACSITEIBHOCTH;

KOOPAMHUPOBAaTh W  BBIIOJHATH pabOTy B  YCIOBHUSIX pEajIbHOIO,
BUPTYAJIbHOIO U KOMOMHUPOBAHHOIO B3aMMOJICHCTBUS;

pa3BUBaTh KPEAaTUBHOE MBIILIEHUE IPU PELICHUH KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HcCJIeA0BaTebCKUE TeHCTBUS:

BJIAJICTh HABBIKAMH y4€OHO-UCCIIEA0BATENbCKON U IPOEKTHOW JI€ATEIbHOCTH,
HaBBIKAMM  pa3pelieHus Mpo0JieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEIIbHOMY ITOMCKY METO/0B PEUICHUS IPAKTUYECKHUX 3a/1a4, IPUMEHEHUIO
Pa3JINYHBIX METOJIOB MTO3HAHMS;

UCIOJIb30BAaTh PAa3JIMUHbIE BHUJBI JACSITEIBHOCTH IO IOJYYEHUIO HOBOIO
3HaHUS, €ro MHTEpIpeTaly, NpeoOpa3oBaHUI0O M NPUMEHEHHIO B Y4YEOHBIX
CUTYyalUsX, B TOM YHUCIIE TIPU CO3JJaHUU YUEOHBIX U COLMAIbHBIX POEKTOB;

(GopMUpOBATh HAYYHBIM TUI MBIIUICHUS, BIaI€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOYEBBIMU MOHATUSIMU U METOJIAMH;

CTaBUTb U (OpMyIHpOBaTh COOCTBEHHbIE 3a/Jauyd B 00pa30BaTENIbHOM
NEATENBHOCTU U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJIATh TNPUYMHHO-CIEJICTBEHHBIE CBSI3M M aKTyaJId3UpoBaTh 3a7ady,
BBIJIBUTaTh TUIOTE3Y €€ pEelIeHUs, HaXOAUTb APTYMEHThI IJIs J0Ka3aTelIbCTBA
CBOMX YTBEPKJECHUM, 3a1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

AHaJIU3MPOBATh IIOJIyYEHHbIE B XOJE PEIICHUs 3aJayd  Pe3yJIbTaThl,
KPUTUYECKH OLEHUBATH UX JIOCTOBEPHOCTh, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYyal[UsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;

OCYULIECTBJISTh I[€J€HANPABICHHBIM MOUCK NEpPEHOca CPEACTB U CIIOCOOOB
NehcTBUS B MPO(ECCUOHANIBHYIO CPELY;

YMEThb MEPEHOCUTh 3HAHHSA B IO3HABATEJIbHYI0 M NPAKTUYECKYH 00JIacTH
KU3HEJIEATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHMS U3 PA3HBIX NPEIMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE WJIEU, NpEIaraTb OpUTrMHAIBHbBIE MOAXOAbl U PEIICHMS,
CTaBUTh MPOOJIEMBI U 3aa4H, 10MYCKAIOIINE aIbTEPHATUBHBIC PELICHMUS.

3) padora ¢ unpopmanueii:

OpPUEHTUPOBATHCSA B PA3JIMYHBIX UCTOYHUKAX MH(OpMaALUKU (TEKCTEe y4eOHOro
nocoOusi, HAY4YHO-TIONMYJISIPHOW JIUTEpaType, OHOJOTMYECKUX CJIOBapsX U
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHaIM3UPOBAThH



nH(pOpMAIIUIO Pa3TUYHBIX BUIOB U (POPM MPECTABICHUS, KPUTUUECKHA OICHUBATH
e€ JIOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynHpoBaTh 3ampOChl U MPUMEHSTh PA3TMYHBIE METOABI MPU TOUCKE U
otbope Omojornueckoit mHpopMamuu, HeOOXOIUMOM JIJIsT BBITIOTHEHUS YICOHBIX
3ajay;

npuoOpeTaTh OIBIT HCHOIB30BAHUS HH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIb30BAHUS PA3TMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITCJIbHO ~ BBIOMpPATh  ONTHUMAJIbHYIO  (OpMY  MPEACTABICHUS
Oouonorndeckoit nHbopmaIruu (cxembl, rpadUKy, TUATPaAMMBbI, TaOJIUIIbI, PUCYHKH
" pyToe);

UCIIOJIb30BaTh HAYYHBIA SI3BIK B Ka4yeCTBE CpEACTBAa Mpu pabore ¢
OMONOrM4YecKo HMH(pOpMalMel: MPUMEHATh XUMHYECKue, (Qusnyeckue
MaTeMaTU4YeCKUe 3HAKW W CUMBOJBI, (OpMyJbl, ab0peBuaTypy, HOMEHKIATYpY,
WCIIONIb30BaTh W TPEOOpa3OBBIBATH  3HAKOBO-CHUMBOJMYECKHE  CPENICTBA
HaTJIATHOCTH;

BIIAJICTh ~ HABBIKAMHU  PACIO3HaBaHWUS W 3alIUTHl  HWHQPOPMAIIUH,
nH(pOpMAIMOHHOW 0€30MaCHOCTH JIUIHOCTH.

OgyajieHHe YHUBEPCAJbHBIMH KOMMYHHUKATHBHBIMHU AeHCTBUSIMU:

1) o01menne:

OCYIIECTBIISITh KOMMYHHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WJIM JUCKYCCHH IO CYIIECTBY OOCYKIaeMoi TeMmbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXXICHHUS OTHOCHUTEIHHO BBITIOJHEHUS TMpeIaracMoiu
3a/1a4d, YYUTHIBATh UHTEPEChl U COTJIACOBAHHOCTH IMO3UIIMHI JPYTUX YYaCTHHUKOB
JMaJiora Uiv JTUCKYCCUH );

pacno3HaBaTh HEBEpOAIbHBIE CpEACTBA OOIIEHWS, TOHMMATh 3HAYCHHE
COIIMAJIHBIX 3HAKOB, TPEINOCHUIOK BO3HMKHOBCHUS KOH(JIMKTHBIX CHUTYyaIluH,
YMETh CMSTYaTh KOH(DIJIMKTHI U BECTH MEPETOBOPHI;

BIIAJICTh PA3IMYHBIMUA CIIOCOOAMH OOIICHHS W B3aWMOJCHCTBUS, MMOHUMATH
HaMEpEHUs IPYTUX JIIOJIEH, MPOSBIISATh YBAKUTEIHLHOE OTHOIICHUE K COOCCETHUKY
U B KOppeKTHOU popme hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO U JIOTMYHO HW3JIaraTh CBOKO TOYKY 3PEHHUSI C HMCIOJIH30BAHHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHAasI IeSiITeJIbHOCTD:

MOHUMATh M HCIOJIb30BATh MPEUMYIIECTBA KOMAaH/IHONW U WHAMBUIYaJIHHOU
paboTHI IPU PEIICHUH OUOIOTUYECKON MPOOJIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIIIOBBIX (JOPM B3aMMOICHCTBUS IPH PEIICHUH YIeOHOHN 3a/1a4u;

BBIOUPATh TEMATHKY M METOJbl COBMECTHBIX AEHCTBUNA C Y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH Ka)I0Tr0 YiICHA KOJIJICKTUBA;



IPUHUMATh LM COBMECTHOM  JAEATENBHOCTH, OpPraHU30BBIBATH W
KOOpJIMHUPOBATh JIEUCTBUSI MO €€ JIOCTHUKEHUIO: COCTaBIATh IUUIAH JEHCTBUH,
pacnpenensaTe pold ¢ Y4ETOM MHEHUH YYaCTHUKOB, OOCYXIaTh pE3YJbTaThl
COBMECTHOU pabOTHI;

OLICHMBATh KAauyeCTBO CBOETO BKJAJa M Ka)XXJONO YYaCTHUKA KOMAaHJIbl B
001 pe3yNbTat Mo pa3paboTaHHBIM KPUTEPUSIM;

IIpe/iaraTb HOBBIE IIPOEKTHI, OLEHHMBATh HIEH C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, PAKTUYECKON 3HAYNMOCTH;

OCYILLIECTBJIAATh IMO3UTUBHOE CTPATErMUYECKOE TOBEACHUE B PA3JIUYHBIX
CUTYyaIUsX, IPOSBIIATH TBOPUECTBO U BOOOpaKEHHE, ObITh HHUIIUATUBHBIM.

OBiajgeHue YHMBEPCAJbHBIMU PeryJsTUBHBIMHU ACHCTBUAMMU:

1) camoopranu3zanus:

UCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS [UJIs BBISBICHUS NpoOJeM U HX
pELIeHNS B )KU3HEHHBIX U YYEOHBIX CUTYyalUsX;

BBIOMPATh HA OCHOBE OHMOJOTMYECKUX 3HAHUW IEJIEBBIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHSX M MOCTYNKax IO OTHOUIEHUIO K >KMBOU NPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYLIECTBIIATh IMO3HABATEIBHYIO NEATEIBHOCTD, BBISBIATH
npo0JieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJ]la4yu B 00pa30BaTEIbHOM
NEATEITbHOCTU U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJIATh IJIaH pELIeHUs NpoOsieMbl € Y4ETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATOUTECHU;

JABaTh OLICHKY HOBBIM CUTYallHsIM;

pacIMpsTh paMKU y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOUYTEHUN;

JieNiaTh OCO3HAHHBIN BBIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OLICHMBAThH MPUOOPETEHHBIN OIBIT;

crnocoOCcTBOBaTh (HOPMHPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYAUIMU B
pa3HbIX O00JIaCTAX 3HAHUM, IOCTOSHHO MOBBIIATE CBOM OOpa30BaTENbHBIA U
KYJbTYPHBII YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTYalMsIM, BHOCHUTb KOPPEKTHUBBI B JESATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEISIM;

BJIAJIETh  HaBBbIKAMHM  IO3HABATENbHOM  pedJeKcuu  KaKk  OCO3HaHUs
COBEpINAEMBIX JEHCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HUX pE3yJbTaTOB MU
OCHOBaHUH, WCHONB30BaTh MPUEMBI pedIeKCUU A OIEHKH CUTyalluH, BHIOOpa
BEPHOI'O PELICHUS;

YMETh OLIEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEUIEHUS MO HX
CHUKEHHUIO;



IPUHUMATh MOTHUBBI WM AapPTyMEHTHl JAPYIMX IPU aHAJIU3E pPe3yJbTaTOB
NESTENbHOCTH;

3) npuHATHE cedsi U IPYTUX:

IpPUHUMATH ce0s, MOHUMAsi CBOM HEOCTATKH U JOCTOUHCTBA;

IPUHAMAaTh MOTHBBI W apryMEHTBl JPYTUX NPU aHaJu3€ pe3yJbTaToB
NESATENBHOCTH;

IPU3HABATh CBOE MTPABO M MPABO APYIMX Ha OMIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € O3ULIUU APYTOro YEIOBEKa.

IHNPEIMETHBIE PE3YJIBTATDBI

[IpenMeTHble pe3yabTaThl OCBOCHHUSI COJIEPXKAHHUS y4eOHOro TmpeaMmera
«buonorus» Ha yriayOJAEHHOM YypOBHE OPUEHTHUPOBAHBI Ha oOecredyeHue
npopuapHOro  oOydyeHus  oOywarommxcs  Ouonormu. OHHM — BKIIIOYAIOT:
cnennduueckue st OMONIOTMY Hay4HbIE 3HAHUS, YMEHUS U CIOCOOBI ACHCTBUM 11O
OCBOCHUIO, UHTEPIPETAIIUN U MPEOOPaA30BAHUI0 3HAHUM, BUJIBI JESATEIBLHOCTH I10
MOJyYEHUIO HOBBIX 3HAHUM W MX MPUMEHEHHUIO B PA3JIMYHBIX YUEOHBIX, a TAaKXKE B
peanbHbIX KU3HEHHBIX cuTyauusix. [IpenmerHsie pe3ynabTaThl MPEACTABICHBI 110
rojlaMm U3y4eHus.

[IpenmeTrHbie pe3ynbTaThl OCBOCHUsI ydueOHoro mpeamera «buonorus» B 10
Kacce NOIKHBI OTPAXKATh:

chOpMHUPOBAHHOCTh 3HAHMH O MECT€ W POJM OWOJIOTHH B CHCTEME
€CTECTBEHHBIX HayK, B ()OPMUPOBAHUM €CTECTBEHHO-HAYYHON KapTHUHBI MHpa, B
MO3HAHUM  3aKOHOB  TPUPOABI M  PEHICHUH MpoOJeM  palroHaJIbLHOTO
MPUPOJIONIONIB30BAHUS, O BKIIAJE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
OMOJIOruY;

BJIAJICHUE CHUCTEMOM  OHMOJIOTMYECKMX 3HAHWH, KOTOpasi BKJIIOYAET:
OCHOBOIOJIararonyue OUOJIOTUYECKHEe TEPMHUHBI M TIOHATUS (PKHU3Hb, KIIETKA,
OpraHu3M, MeTaboJiu3M, TOMEOCTa3, CaMOpEryJslus, CaMOBOCIPOU3BEACHUE,
HACJIEJICTBEHHOCTh, U3MEHYUBOCTb, POCT M pPa3BUTHUE), OMOJOTUYECKUE TEOPUU
(knetounas Teopus T. [1IBanna, M. Illneiinena, P. BupxoBa, xpoMocomMHas Teopus
HacneactBeHHoctd T. Moprana), yuyenus (H. W. BaBumoBa — o weHTpax
MHOTOOOpa3usi W  MPOUCXOKACHHUS  KYJIbTYpHBIX  PACTCHHi),  3aKOHBI
(enHOOOpa3usi MTOTOMKOB TEPBOrO MOKOJEHHUSI, PaCHICIJICHUSI, YUCTOTHl TaMeT,
HE3aBUCUMOro HacinenoBanuss ['. MeHaensi, TOMOJIIOTMYECKHX pPAIOB B
HACJIEICTBEHHOU U3MEHUYHBOCTHU H. n. BaBwuiosa), MIPUHLIUIIBL
(KOMIIJIEMEHTAPHOCTH );

BJIQJICHUE OCHOBHBIMU METOJAMH HAYYHOI'O IIO3HAHUS, HCHOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIECOBAHUAX JKUBBIX OOBEKTOB (OMHCAaHHWE, HW3MEpPEHUE,
HaOJII0IeHNE, DKCIIEPUMEHT);



YMEHUE BBIACTATH CYIIECTBEHHBbIC TPU3HAKH: BUPYCOB, KIETOK MPOKAPUOT U
SYKapHUOT, OJHOKJIETOUYHBIX M MHOIOKJETOYHBIX OpPraHU3MOB, B TOM YMCJIE
OakTepuii, rpuOOB, pacTEeHUHl, )KUBOTHBIX U YEIOBEKA, CTPOECHHUSI OPTaHOB U CHCTEM
OpPraHOB pPACTEHUH, JKMBOTHBIX, YEJIOBEKAa, IPOIECCOB >KU3HEAEATEIbHOCTH,
IPOTEKAIONINX B OpPraHU3Max PAcTEHUH, KUBOTHBIX M YEJOBEKa, OMOJIOTHYECKUX
nporeccoB: oOMeHa BeulecTB (MeTabonIM3M), MPEBPAILEHUsI SHEPTUH, OpOKEHUS,
aBTOTPO(PHOTrO U TeTepoTPOPHOrO TUIIOB MUTAHUS, POTOCHHTE3a U XEMOCHHTE3A,
MHUTO3a, MeH03a, TaMeToreHe3a, SMOpUOreHe3a, MOCTIMOPUOHAILHOTO Pa3BUTHUS,
Pa3MHOXKCHUS,  HMHIWBUIYalbHOTO  pa3BUTUS ~ OpraHu3Ma  (OHTOTCHE3a),
B3aMMO/ICHCTBHS T€HOB, FE€TEPO3KCa, NCKYCCTBEHHOIO 0TO0pa;

YMEHHE YCTaHAaBJIMBATh B3aUMOCBS3M MEXAY OpPTaHOWJAMHU KIETKH M UX
(GYHKIUSMHU, CTPOCHHMEM KJIETOK pAa3HBIX TKaHEH W WX (QYHKIHUAMH, MEKTY
OpraHaMM U CHCTEMaMHU OpIaHOB Yy pAaCTEHMH, >KMBOTHBIX M 4YeEJOBEKa U HX
(GYHKIUSAMH, MEXAY CHUCTEMaMH OpPraHOB U HMX (QYHKIHMSIMH, MEXIy >Talmamu
oOMeHa BEIIeCTB, 3TallaMU KJIETOYHOTO IIMKJIA U )KU3HEHHBIX I[UKJIOB OPraHU3MOB,
TanaMyd SMOPHUOHATIBHOTO Pa3BUTHS, TEHOTHUNOM U (DEHOTHUIIOM, (PEHOTUIIOM H
dbakTopamMu cpenbl OOUTaHUS;

YMEHUE BBISBIATh OTIUYHUTEIbHBIC MPHU3HAKU JKUBBIX CHUCTEM, B TOM UHUCIE
PACTEeHUIA, )KUBOTHBIX U YEJIOBEKA;

YMEHHE UCHOJIb30BaTh COOTBETCTBYIOIME APTYMEHThI, OHOJIOIMYECKYIO
TEPMUHOJIOTHUIO U CUMBOJIMKY AJIS JOKa3aTelbCTBA POJACTBA OPraHU3MOB Pa3HBIX
CHCTEMAaTUYECKUX TPYIIIT;

YMEHHUE peliaTh OMOJOTUYECKHE 3a]a4H, BBISABISATh TPUUNHHO-CIICICTBECHHBIE
CBSI3M MEXY UCCIIEyEMbIMU OMOJIOTMYECKUMU IIPOLIECCaMU U SIBJICHUSMHU, J1€1aTh
BBIBOJIbI M TPOTHO3BI HA OCHOBAHHH TOJTyYE€HHBIX PE3YIbTATOB;

YMEHHE BBINOJIHATH JIA0OPATOPHBIE M MPAKTHUYECKHE paboThl, COOIIOAATH
npaBuia npu pabote ¢ yueOHbIM U 1a00paTOPHBIM 000pPYAOBAHHEM;

YMEHHE BBIJIBUTaTh TUIIOTE3bl, TNPOBEPSATh MX SKCIEPUMEHTAIBHBIMU
cpeactBamu, (GOPMYyIUpys IETIb HUCCIEAOBAHMS, AHAIM3UPOBATH IIONy4YEHHBIC
pe3ynbTaThl U JAeNaTh BHIBOIBL;

YMEHUE Y4YacTBOBAaThb B y4e€OHO-MCCIENOBATENbCKOM pabore mo Ouosoruu,
HKOJIOTUU U MEIUIIMHE, MPOBOJMMOM Ha 0a3e MIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  TOJYYCHHBIE  pEe3ylbTaThl HAa  yUYCHHUYECKHUX

KOH(epeHIUX;
YMEHHME OLEHHWBAThb 3THYECKHE acCIEKThl COBPEMEHHBIX MCCIEIOBaHUN B
obmactu  OWONOrMM M MEOUMUMUHBI  (KJIOHMPOBAHHWE,  HCKYCCTBEHHOE

OILTOIOTBOPCHKE, HAMPABJICHHOE M3MEHEHHWE TE€HOMa WM CO3JaHHE TPAHCTCHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBJISATh OCO3HAHHBIM BBIOOp Oynmymied mpodeccruoHanbHOM
JESTEIbHOCTA B 00JIACTH OMOJOTMH, MEAMIIMHBI, OMOTEXHOJIOTHH, BETEpUHAPUH,
CEJIbCKOr0 XO3SIIICTBA, MUIIEBON MPOMBIIUIEHHOCTH, YIIyOJISITh MO3HABATEIbHbBIN
WHTEpEC, HAMIPaBJICHHBIM Ha OCO3HAHHBINA BHIOOP COOTBETCTBYIOIICH MPOPECCUH U
NPOJODKEHUE OMOJIOTMYECKOr0 O00pa30BaHUsS B  OpPraHU3AlUSAX  CPEIHEro
poeccroHaIbHOTO U BHICIIET0 00pa30BaHUS.

[IpenmetHbie pe3ynbTaThl OCBOCHUS ydeOHOro mpeamera «buomorusi» B 11
Kacce NOKHBI OTPaXKaTh:

chOpMUPOBAHHOCTh 3HAHMM O MeCT€ W pOJIU OWOJIOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMUPOBAHMH COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTHUHBl MHpA, B TO3HAHUM 3aKOHOB MPHUPOJBI M PEHICHUU HKOJIOTUYECKHUX
npoOJjieM YelioBeUeCTBa, a TaKXE€ B PEUICHUH BOIPOCOB PAIMOHAIBHOTO
IPUPOAOIIOIB30BaHUS, U B (DOPMUPOBAHUM IIEHHOCTHOI'O OTHOIIEHUS K MPHUPOJIE,
OOIIECTBY, YEIIOBEKY, O BKJIAJIE POCCHMCKUX W 3apyOEKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OHUOJIOTHH;

yMEHUE BJIAJETh CUCTEMOW OHMOJIOTMYECKUX 3HAHWUU, KOTOpas BKIIIOYAET
OTIpEJICNICHUs] W TOHMMAaHHE CYIIHOCTH OCHOBOIOJIATAIONIUX OUOJIOTHYECKUX
TEPMUHOB M TOHSATHH (BHI, 3KocucTema, Omocdepa), OMONOTHUECKUE TEOpUU
(aBommoninonHast Teopus Y. JlapBuHa, cUHTETUUYECKAs TEOPUS HBOIIOLNH), YUCHUS
(A. H. CeBepuioBa — 0 myTsX W HampaBiieHUsX sBojonnu, B.M. Bepnanckoro — o
ouocdepe), 3akoHbl (TeHeTHUecKoro paBHoBecus [[x. Xapau m B. BaiiaOepra,
3aponbimeBoro cxoiactsa K. M. bopa), mpaBuna (Munumyma FO. JIubOuxa,
AKOJIOTUYECKON MUpaMHbl SHEpPruu), rumnoresbl (rumore3a «mupa PHK» V.
I'unGepra);

yMEHUE  BJIaJICTh  OCHOBHBIMH  METOJAaMHM  HAy4YHOrO  MO3HAHWUA,
HCITOJIb3YEMBIMH B OMOJIOTHYECKUX MCCIICIOBAHUSIX KUBBIX OOBEKTOB U DKOCH CTEM
(omucaHue, U3MEpeHue, HaOMIOJeHHEe, DKCIIEPUMEHT), CIOCO0AMM BBISBICHUS U
OLICHKH aHTPOIIOTE€HHbIX N3MEHEHUH B PUPOJIE;

YyMEHUE BBIJEIATh CYIIECTBEHHbIC MPU3HAKU: BHJAOB, OHOT€OI[€HO30B,
AKOCUCTEM U Ouocdephl, CTaOUIU3UPYIONIETO, JBUXKYIIETO U Pa3pbIBAIOILIETO
€CTECTBEHHOT' O orbopa, aJIONaTPUYECKOTO u CUMITATPUYECKOTO
BUJI000pA30BaHMsI, BIUSHUS ABUKYIUX CHJI SBOIIOIUU HA TeHO(POH T TIOMYJISAIIHH,
MPHUCIIOCOOJIEHHOCTH OPTaHU3MOB K cpefie OOMTaHus, YepelOBaHUsl HAMPABICHUN
ABOJIIOLIMH, KPYTOBOPOTA BEIIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX

YMEHUE YCTAaHABJIMBATh B3aUMOCBA3M MEXKIY IPOLECCAMH SBOJIOLNH,
JBIKYIIMMH CHJIAMU QHTPOIIOr€HEe3a, KOMIIOHEHTAMH Pa3JIMYHBIX 3KOCHUCTEM H
MPUCTIOCOOJICHUSIMUA K HUM OPTaHU3MOB;

YMEHUE  BBIABJIATH  OTJIMYUTENbHBIE  NPU3HAKUM  JKUBBIX  CHCTEM,
IPHUCIIOCOOJIGHHOCTh BUJIOB K cpefie OOWTaHWs, aOMOTHYECKUX U OHOTHYCCKUX



KOMIIOHEHTOB ~ JKOCHCTEM, B3aMMOCBSI3€H  OpraHM3MOB B  COOOIIECTBAX,
AHTPOIIOT€HHBIX U3MEHEHHUN B DKOCUCTEMAaX CBOEH MECTHOCTH;

YMEHHE UCIOJIb30BaTh COOTBETCTBYIOUIME apryMEHTHI, OHMOJIOTHYECKYIO
TEPMHUHOJIOTUIO U CUMBOJIMKY JJISl JIOKA3aTEIbCTBA POJCTBA OPTAHU3MOB Pa3HBIX
CHCTEMAaTUYECKUX TPYIII, B3aUMOCBSI3U OPTaHU3MOB U CPEbl OOMTAHUS, €IUHCTBA
YEIIOBEYECKUX pac, HEOOXOJUMOCTH COXpPAaHEHHS MHOrooOpasusi BHUIOB U
HKOCHUCTEM KaK YCJIOBHUS COCYIIECTBOBAHMSI MMPUPOIBI U YEIOBEUECTBA;

YMEHHUE pemaTh OMOIOTUYECKHE 3a]a4H, BHISABISATh IPUIMHHO-CIICICTBEHHbBIE
CBSI3M MEX/Ty MCCIIEyEMbIMU OMOJIOTHYECKUMH TIPOIECCAMH | SIBJICHUSIMU, JACTaTh
BBIBOJIb ¥ TPOTHO3BI HA OCHOBAHUY TIOJTyUYE€HHBIX PE3YJIbTaTOB;

YMEHHUE BBINOJIHATh JTAOOPATOPHBIE M MpaKTU4YeCKue paldoThl, COONIOAATH
npaBuiia npu padbote ¢ yueOHbIM U JIAOOPATOPHBIM 000PY0BaHUEM;

YMEHHE BBIJIBUTATh THUIIOTE3bl, TMPOBEPSITH HX DKCHEPUMEHTAIBHBIMU
cpeacrBamu, GOpMyIUpys LEJdb HUCCIEAOBAHMS, AaHAIU3UPOBATH IOMyYEHHBIE
PEe3yNbTATHI U JENIaTh BHIBOIBI,

yMEHHE y4acTBOBaTh B y4E€OHO-HCCIIEI0BATEILCKOM paboTe mo OuoIoruw,
HKOJIOTMM W MEIUIIMHE, MPOBOAUMON Ha 0a3e IIKOJIbHBIX HAayYHBIX OOIIECTB, U
nyOJMYHO  TPEACTaBIATh  MOJNYYCHHBIE  PE3yJbTaThl HA  yYCHHUECKUX
KOH(epeHUUsX;

yMEHHE OIIEHUBATh TMIOTE3bl U TEOPUU O MPOUCXOKICHUH KU3HU, YEIIOBEKA
U YEJIOBEYECKUX pac, O MPUYMHAX, TOCIEACTBUSAX U CIIOCO0ax MpPerOoTBpaICHUS
rJ100aabHBIX U3MEHEHUH B Onocdepe;

yMEHHE OCYIIECTBIIATh OCO3HAHHBIN BBHIOOp Oynymiell mpodeccuoHalbHON
JIESITEIbHOCTU B 00JIaCTH OMOJIOTUH, SKOJIOTUH, PUPOIOTOIB30BAHUS, MEIUIIMHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPHH, CEIBCKOTO XO3SHCTBA, MHIIEBOMN
MPOMBIIIJICHHOCTH, YIJIYOJIATh T1O3HABATENbHBIM HWHTEPEC, HAMpaBICHHBIA Ha
OCO3HAHHBI  BBIOOp  COOTBETCTBYWOINEW  mpodeccud ©  MPOIOIDKEHHE
OMOJIOTUYECKOTO 00pa30BaHMs B OPTaHU3AIUSIX CPEIHETr0 MPOGECCHOHAIBHOTO H
BBICIIIETO 00pa30BaAHUS.



TEMATHUYECKOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM (uudposbie)
Ne ni/m Konrpoasbnsie | IIpakruyeckue
NMporpamMMmbl Bcero o0pa3oBarejbHbIe
padoThI padoThI pecypesi
1 buonorus xak Hayka 1 - - Bubamorexa LIOK
htttps://m/edsoo.ru/7f416720
2 JKuBble cucTeMBbl U UX U3yUYEHUE 2 - - Bubanorexa LIOK
htttps://m/edsoo.ru/7f416720
bubmoreka [JOK
3 bronori itk 2 ) 05 htttps://m/edsoo.ru/7f416720
4 XuMHUecKasi OpraHu3alus KIETKH 10 - 1 bubmorexa HOK
htttps://m/edsoo.ru/7f416720
bubnuotexa [JOK
> CTpocHHE H dyHKLHH KICTICH 8 ) 2 htttps://m/edsi)lo.ru/7f416720
5 OOMeH BelleCcTB U MPEeBPaIllEeHUE YSHEPTUN 9 i 1 bubmuotexa [JOK
B KJIICTKE htttps://m/edsoo.ru/7f416720
7 Hacnencreennast uadopmanus u 9 i 05 bubnmnoreka [{OK
peanu3zaius e€ B KIETKe htttps://m/edsoo.ru/7f416720
8 JKU3HEHHBIN UK KJIIETKA 6 - 1 bubmorexa OK
htttps://m/edsoo.ru/7f416720
9 Ctpoenue 1 GyHKITUH OpTaHU3MOB 17 - 1.5 ﬁggi%?:;iggi 17£416720
10 Pa3mHOXeEHME 1 pa3BUTHE OPraHU3MOB 8 - 1.5 Bubamorexa LIOK
htttps://m/edsoo.ru/7f416720
11 ['eHeTnKa — HayKa O HaCJIEICTBEHHOCTH U 2 - 0.5 bubnuotexa [JOK




HU3MCHYMUBOCTHU OpPraHN3MOB

htttps://m/edsoo.ru/7f416720

12 3aKOHOMEPHOCTH HACJIEJICTBEHHOCTU 10 1 bubmmorexa [OK
htttps://m/edsoo.ru/7f416720
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6 1 Bubanorexa LIOK
htttps://m/edsoo.ru/7f416720
bubmoreka [JOK
14 Perteritka sesopera 3 05 htttps://m/edsoo.ru/7f416720
15 Cenexuusi OpraHu3MoB 4 1 Bubmorexa LIOK
htttps://m/edsoo.ru/7f416720
16 buoTrexHoorusa u CUHTETHYECKas 4 ) bubmoreka [JOK
ouosorus htttps://m/edsoo.ru/7f416720
17 Pe3epBHOE Bpems 1 -
OBIIEE KOJIMYECTBO YACOB I1O 102 13

I[TPOI'PAMME




11 KUIIACC

Kosau4vecTBo 4yacoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbie)
Ne i/ Kourpoabubie | Ilpakruueckue
NMporpamMmbl Bcero o0pa3zoBarejbHbIEe
padoThI padoThI
pecypchbl
1 3apokeHNE U Pa3BUTHE IBOTIOIIMOHHBIX 4 bubmmorexa [JOK
npeCTaBICHUN B OHOJOTHH htttps://m/edsoo.ru/7f416720
2 MUKpO3BOIIONUS U €€ PE3YJIbTAThI 14 - 2 Bubmiorexa [IOK
P t besy. htttps://m/edsoo.ru/7f416720
3 MakposBoJro e€ pe3 a 6 Bubanorexa LIOK
BOJTFOIIHSI 1 JHTAThI - -
p " pesy htttps://m/edsoo.ru/7f416720
4 IIpoucxoxieHue U pa3BUTHE )KU3HU HA 15 i 15 bubmuotexa [JOK
3emite ' htttps://m/edsoo.ru/7f416720
bubmoreka [JOK
IT — 1 - 1
5 POUCXOXKACHUE YEITOBEKa — aHTPOTIOTEHES 0 hittps://m/edso0.ru/ 7416720
. DKOJIOTHS — HayKa O B3aHMOOTHOIICHUSIX ; o BuGmiorexa LIOK
OpPTaHU3MOB U vHa;[opra“HI/IsMeHHHx cUCcTeM . hittps://m/edso0.ru/ 7416720
C OKpY’Karoliei cpenoi
bubmmoreka [JOK
7 9 - 1.5
OpraiH3MbI it cpena oduTaims htttps://m/edsoo.ru/7f416720
8 5 . 9 i 05 bubmuoreka [JOK
KOIIOTHA BUAIOB H MOMyJIALIH ' htttps://m/edsoo.ru/7f416720
9 DKOJIOTHST COOOMIECTB. JKOJIOTUUECKHE 12 i 05 bubmmoreka [JOK
CHCTEMBI ' htttps://m/edsoo.ru/7f416720
bu6mmoreka IIOK
10 b — 17100 6 - -
Hocepa — riobakHas SKocHeTeMa htttps://m/edsoo.ru/7f416720
11 YenoBek u OKpyskarorias cpea 6 - - bubmumoreka [{OK




htttps://m/edsoo.ru/7f416720

12

PesepBHOE Bpemst

OBILEE KOJIMYECTBO YACOB I1O

[NPOI'PAMME

102

7.5




HNOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
No KoanuecTBo yacos Tara JJIeKTpOHHBbIE HU(POBLIE
Tema ypoka Kontpoabnsbie | IlpakTHyeckue oOpasoBare/bHbIE
n/m Bcero U3y4eHUs
padoThI padoTbl pecypchl
buonorus kak
1 KOMIUIEKCHasl HayKa U Kak 1 ) ] bubnmuoreka [IOK
4acTh COBPEMEHHOTO htttps://m/edsoo.ru/7f416720
o01ecTa
5 2’KuBbIe CHCTEMBI U UX 1 ) ) bubaunoreka [JOK
CBOMCTBA htttps://m/edsoo.ru/7f416720
3 YpoBHEBas opraHnu3aus 1 ) ) bu6moreka [JOK
KUBBIX CUCTEM htttps://m/edsoo.ru/7f416720
Ucropust oTKpbITHS U
4 1/13yq:HI/I$[ KJ'IepTKI/I. 1 - - Bubamorexa LIOK
htttps://m/edsoo.ru/7f416720
Knerounas teopus
Meto1bl MONEKYISPHON U
KJIETOYHOU OMOJIOTHH.
[IpakTrueckas pabota
«HM3y4yeHue MeTo0B
5 KJIETOYHOM OMOJIOTHH 1 ) 05 bu6mmorexa [JOK
(xpomarorpadus, htttps://m/edsoo.ru/7f416720
anexTpodopes,
muddepeHnraIbHoe
LeHTpUuyrupoBaHue,
[I1IP)»
6 XUMUYECKUN COCTaB 1 - - bu6moreka [JOK




KIICTKH

htttps://m/edsoo.ru/7f416720

MuHepalibHbIE BEIIECTBA

bu6mmoreka [JOK

! KICTKH, X bHONOrHHiecKas ) htttps://m/edsoo.ru/7f416720
poib
Opranuueckue BeniecTBa
KJICTKH — OCJKH.

3 JlaboparopHas pabora 0.5 bubmumoreka [JOK
«O0HapyxeHne OENKOB C ' htttps://m/edsoo.ru/7f416720
MTOMOIIBI0 KAYECTBEHHBIX
peakuuib»

9 CBoiicTBa, KJIacCH(pUKALIUS ) bu6mmoreka [JOK
1 QyHKIIUHU OCITKOB htttps://m/edsoo.ru/7f416720

10 Opranuueckue BeliecTBa ) bu6moreka [JOK
KJIETKH — YTJIEBOIbI htttps://m/edsoo.ru/7f416720

11 Opranuyeckue BelecTBa ) but6mmoreka [JOK
KJIETKU — JIATTHJIBI htttps://m/edsoo.ru/7f416720
HyknenHoBbIe KUCITOTHI.

JIHK u PHK.
JlaboparopHas pabora
12 «I/ICCiGI[OI]ZaHI/If 0.5 bubmorexa HOK
htttps://m/edsoo.ru/7f416720
HYKJICHHOBBIX KUCIIOT,
BBIJICTICHHBIX U3 KJICTOK
Pa3IMYHBIX OPTAHU3MOBY»
Ctpoenue u QyHKINUU

13 ATO®. [Ipyrue ) bubnuotexa [JOK
HYKJI€03uaTpUBoCchaThI htttps://m/edsoo.ru/7f416720
(HT®)

14 Cexsenuposanue /JHK. - bubnuoreka [IOK




Meroabl TeHOMHKH,
TPAHCKPUIITOMHKH,
IPOTEOMUKH

htttps://m/edsoo.ru/7f416720

Meroas!l CTPYKTYpHOU

bub6mmoreka [JOK

15 6HoIOrNH ) htttps://m/edso0.ru/7f416720

16 THIbI KIETOK. ) bubmnoreka [JOK
[TpokapuoTHyeckas KIeTKa htttps://m/edsoo.ru/7f416720
Crpoenue
JYKapUOTHUYECKON KIIETKHU.

17 Hy;aIfTquCKaﬂ pabora 0.5 Bubmmorexa [IOK

. htttps://m/edsoo.ru/7f416720
«3y4eHue cBOICTB
KJICTOYHOU MeMOpaHb»

18 [ToBepxXHOCTHBIN annapat ) bubnmuoreka [IOK
KJIETKH htttps://m/edsoo.ru/7f416720
OnmHOoMeMOpaHHbIE
OpTaHOUJIBI KJICTKH.

19 [IpakTuueckas padota 0.5 bubmmorexa [{OK
«M3y4yeHne nBUKEHUS htttps://m/edsoo.ru/7f416720
IIUTOTIa3MbI B
PaCTUTENBHBIX KIETKAX»

[TosmryaBTOHOMHBIE
OpPTaHOUJIBI KJICTKH:
MUTOXOHJPHH, TTACTH/IBL.

20 JlaboparopHas pabora 05 bubmunoreka [JOK
«HUccnenoBanue htttps://m/edsoo.ru/7f416720
TJ1a3MOJIN3a U
JIeTIIa3MOJIN3a B
PACTUTENBHBIX KIETKAX)

21 HememOpanHbie - bubnunoreka [IOK




OpTraHOU bl KJIICTKH

htttps://m/edsoo.ru/7f416720

22

Crpoenue u QyHKIMH A1pa

but6moreka [JOK
htttps://m/edsoo.ru/7f416720

23

CpaBHutenbHas
XapaKTepUCTUKA KIIETOK
sykapuoT. JlaboparopHas
pabora «3yueHune
CTPOEHHUS KJIETOK
Pa3IMYHBIX OPTaHU3MOBY

0.5

bubmnoreka [JOK
htttps://m/edsoo.ru/7f416720

24

AccuMWISIIAA U
JTUCCUMUJISIIIUSL — JIBE
CTOPOHBI METa00IN3Ma.
Tunsl 0OMeHa BEIIeCTB.
JlaGoparopnas pabora
«H3yyenune
KaTAIUTUYECKON
aKTUBHOCTU (DEPMEHTOB
(Ha mpuMepe aMusIa3bl UIN
KaTaJasbl)»

bubanoreka [JOK
htttps://m/edsoo.ru/7f416720

25

DepMEHTAaTUBHBIN
XapakTep peakiun
KJIETOYHOTO METaboI13Ma.
JlaGoparopnas pabora
«H3yyenune
(hepMEeHTaTUBHOTO
pacliienyieHus: nepokcuaa
BOJIOPOJIa B PaCTUTEIbHBIX
Y KUBOTHBIX KJIETKaX»

0.5

bub6moreka [JOK
htttps://m/edsoo.ru/7f416720

26

benku-akTuBaTOpHI U

bubaunoreka [JOK




OENKU-UHTUOUTOPHI

htttps://m/edsoo.ru/7f416720

ABTOTpO(DHBINA TUIT OOMEHA

but6moreka [JOK

27 -
BEIIIECTB htttps://m/edsoo.ru/7f416720
28 DOTOCHHTES bubanoreka [JOK
TOCHHT -
htttps://m/edsoo.ru/7f416720
XEeMOCHHTE3.
JlabopaTopHas pabora
29 «CpaBHeHHe mpoIecco 0.5 Bubanorexa LIOK
BHEHUE TI B .
P pott htttps://m/edsoo.ru/7f416720
¢dorocuHTE3a U
XEMOCHHTE3a»
AHa’poOHbIE OPTaHU3MBI.
20| Masoparopmen pcora buomorexa L1OK
TOpHAsI T -
paTopHai p htttps://m/edsoo.ru/7f416720
«CpaBHEHHE ITPOLIECCOB
OpOKEHUS U JbIXaHUS
A .
51| e wepremmacesoro - bimorera LIOK
P htttps://m/edsoo.ru/7f416720
oOMeHa
DHeprus MeMOpPaHHOTO
32 rpajiieHTa MpOTOHOB. ) bubmumoreka [JOK
Cunre3 AT®: pabora htttps://m/edsoo.ru/7f416720
npoToHHON AT®-crHTa3bI
Peakuuun marpuyHoro bu6moreka [JOK
33 -
CHHTE3a htttps://m/edsoo.ru/7f416720
34 Tpanckpunuus — bubnuotexa [JOK
MatpuuHbiii cuaTe3 PHK htttps://m/edsoo.ru/7f416720
N bubaunoreka [JOK
35 Tpancasius u e€ dTambl -

htttps://m/edsoo.ru/7f416720




Konuposanue
amMuHOKHCIO0T. Poib

but6moreka [JOK

36 prbocoM B OHOCHHTE3E ) htttps://m/edsoo.ru/7f416720
Oenka
37 Opranuzaiusi reHoMa y ] bu6morexa [JOK
MPOKAPHOT U SYKAPHOT htttps://m/edsoo.ru/7f416720
MonekynspHbie
38 MGXB.HI/I};MIi HKCIPECCHU - Bubamorexa LIOK
htttps://m/edsoo.ru/7f416720
TCHOB y DYKapHOT
Bupycsl — HekJIeTOYHBIC
(hopMBI KU3HHU U
39 0o0JUTaTHBIC MTApa3uTHI. 05 bubmmorexa [JOK
[IpakTuyeckas padora htttps://m/edsoo.ru/7f416720
«Co3znanue Moenu
BHUpYCa»
Bupycupie 3a00eBaHus
40 qeni};eKa KUBOTHBIX - bubamorexa LIOK
D ’ htttps://m/edsoo.ru/7f416720
pacteHuit
41 Hanortexnomoruu B ) bubmaunoreka [JOK
OMOJIOTMH U MEIULINHE htttps://m/edsoo.ru/7f416720
. bubmmorexa LIOK
42 HH3HEHHEIH KT KICTRY ) htttps://m/edsoo.ru/7f416720
. bu6moreka [JOK
43 Marpribiit cuirres JIHK ) htttps://m/edsoo.ru/7f416720
XPpOMOCOMBI.
44 JlabopaTopHas pabora 0.5 bu6morexa [JOK

«HSY‘ICHI/IC XpOMOCOM Ha
TOTOBBIX

htttps://m/edsoo.ru/7f416720




MUKpOIIpenapaTax»

45 JleneHue KJIETKU — MHUTO3 - Bubmorexa [IOK
htttps://m/edsoo.ru/7f416720
Tune! knerok. Kapuokunes
U IIUTOKHUHE3.
JlaboparopHas pabora
46 <<Ha6IJ)'II0,I[5HI/Ie slmma B 0.5 bubmorexa HOK
htttps://m/edsoo.ru/7f416720
KJIETKaX KOHYMKA KOpeIlIKa
JyKa (Ha TOTOBBIX
MHUKpOIIpenaparax)»

47 Perymsinus ;xu3HeHHOTO ) bu6mmoreka [JOK
IIUKJIa KJIETOK htttps://m/edsoo.ru/7f416720

48 Opranusm Kak eIuHOe ) bu6moreka [JOK
emnoe htttps://m/edsoo.ru/7f416720
TkaHu pacTeHHil.

49 JlaboparopHas pabora 0.5 bubmmorexa [JOK
«W3yyenne TkaHen ' htttps://m/edsoo.ru/7f416720
pacTeHuin
TkaHU KUBOTHBIX U

50 yenoBeka. JlabopaTopHas 0.5 bubmumoreka [JOK
pabora «/3ydyeHue TkaHekh htttps://m/edsoo.ru/7f416720
YKUBOTHBIX»

Opraunbl. Cucremsl
opranoB. JlaboparopHas

51 p§60Ta <<I/I3yqelime ' 0.5 bubamorexa LIOK

htttps://m/edsoo.ru/7f416720
OpraHoOB I[BETKOBOTO
pacTeHUs»
52 Ornopa Tena opraHu3MoB - bubnuoreka [IOK




htttps://m/edsoo.ru/7f416720

53 JIBI>KeHHE OpraHu3MOB bubamoreka LIOK
htttps://m/edsoo.ru/7f416720
o4 [Iutanue opraHn3moB Bubanorexa LIOK
htttps://m/edsoo.ru/7f416720
[TuTanue MO3BOHOYHBIX
55 JKUBOTHBIX. bubanoreka [JOK
[MumeBapurenbHas htttps://m/edsoo.ru/7f416720
CHCTEMA YEJI0BEKA
56 JlpIXaHue opraHu3MoB bubanoteka LIOK
htttps://m/edsoo.ru/7f416720
57 JIpIxaHre MO3BOHOYHBIX bubmorexa [JOK
YKUBOTHBIX U YeIOBeKa htttps://m/edsoo.ru/7f416720
58 TpaHcnopT BeleCTB y bubmuoreka [JOK
OpraHu3MOB htttps://m/edsoo.ru/7f416720
9| nosmoncmme musommux biGnorera LLOK
htttps://m/edsoo.ru/7f416720
YeloBeKa
60 Belaenenue y opranusmMoB bubmmorexa LIOK
htttps://m/edsoo.ru/7f416720
61 3ammTa y Opranu3MoB Bubamorexa LIOK
htttps://m/edsoo.ru/7f416720
62 NmmyHHas cucrema bubmmoreka [IOK
YeIroBeKa htttps://m/edsoo.ru/7f416720
63 Paznpaxxumocts 1 bu6mmoreka [JOK
pEryJIsiiis y OPTaHU3MOB htttps://m/edsoo.ru/7f416720
64 I'ymopanibHas peryianus u bubnuoreka [IOK

OHAOKpPHUHHAA CUCTEMA

htttps://m/edsoo.ru/7f416720




JKHMBOTHBIX W YCJIOBCKA

65 @opMbI pa3MHOKEHUS ] bubmuotexa [JOK
OpraHH3MOB htttps://m/edsoo.ru/7f416720

66 [TooBoe pazMHOKECHHE - Bubmorexa [IOK

htttps://m/edsoo.ru/7f416720
. but6moreka [JOK

o7 Meitos ) htttps://m/edsoo.ru/7f416720
I'amerorenes.

OO6pa3zoBanue 1 pa3BUTHE
MOJIOBBIX KJIETOK.

68 JlaboparopHas pabora 0.5 bubmmorexa [{OK
«M3y4yeHune crpoeHus htttps://m/edsoo.ru/7f416720
TIOJIOBBIX KJIETOK Ha
TOTOBBIX
MHUKpOIpenaparax»

NnauBunyansHOE
69 paSI[BI/ITI/Ii[}(’)pFaHI/ISMOB — - Bubmorexa [IOK
htttps://m/edsoo.ru/7f416720
OHTOTEHE3
3akiagKa OpraHoB U
70 TKaHe; u3 SI;pO,Z[BIIHeBBIX - bubmorexa HOK
htttps://m/edsoo.ru/7f416720
JMCTKOB
Pocr u pasButue
KUBOTHBIX. JlabopaTopHas

71 pabora «BrisBneHue 05 bubmunoreka [JOK
MPU3HAKOB CXOJICTBA htttps://m/edsoo.ru/7f416720
3apO/JIbIIIE TO3BOHOYHBIX
KUBOTHBIX)

72 Pa3smHOXkeHue u pazBuTHe 0.5 bubnuoreka [IOK




pacrenuii. JlabopaTopHas
pabora «CtpoeHue
OpPTraHOB PA3MHOXKEHUS
BBICIIMX PACTCHUI»

htttps://m/edsoo.ru/7f416720

Hcropus ctanoBiIeHUS U

73 pa3BUTHUS TEHETHKHU KaK - bubmuorexa LIOK
htttps://m/edsoo.ru/7f416720
HayKH
OCHOBHBIC TIOHATUS U
CHUMBOJIbI TCHETHKH.

74 JlaboparopHas paboTa 05 bubnuoreka LIOK
«JIpo3odmuia kak 00bEKT htttps://m/edsoo.ru/7f416720
TCHETHUECKUX
HUCCICAOBAHUID
3aKOHOMEPHOCTH
HACJIeZIOBaHUS MPU3HAKOB.

Monorubpuanoe
CKpelUBaHuE.
75 H}falinqecxaﬂ pabota 0.5 bubamorexa LIOK
htttps://m/edsoo.ru/7f416720
"N3ydeHue pe3ynbTaToB
MOHOTHOPHTHOTO
CKpEIIMBaHUS y
npo3oduier”
HUTOJIOTHYECKHE OCHOBBI
76 EOHOI‘I/I6pI/I,Z[HOFO - bubmorexa HOK
htttps://m/edsoo.ru/7f416720
CKpEeIIMBaHUs
Ananuzu ee
7 CermHBI:I}{II/I;I.HHenonHoe - bubamorera LIOK
htttps://m/edsoo.ru/7f416720
JOMUHUPOBaHUE
78 JuruGpugHoe 0.5 bubnuoreka [IOK




CKpeIlMBaHue.
[IpakTrueckas pabota
«/3y4eHune pe3yabTaToB

htttps://m/edsoo.ru/7f416720

JTUTUOPHUIHOTO
CKpEIIMBaHUS Y
Ipo30(uiIBn
UTOJIOTUYECKHE OCHOBBI
79 Enm SpuHOro ) bubaunoreka [JOK
htttps://m/edsoo.ru/7f416720
CKpEIINBaHUS
80 CuenieHHOE ) bubanoreka [JOK
HAcjIeI0BaHUE MPU3HAKOB htttps://m/edsoo.ru/7f416720
81 XpOMOCOMHasI TEOPUS ) bubnuotexa [JOK
HACJICJICTBEHHOCTH htttps://m/edsoo.ru/7f416720
82 I'eneruka mosa - bubamorexa LIOK
htttps://m/edsoo.ru/7f416720
83 I'enoTun kak memocTHast ] but6moreka [JOK
crcTema htttps://m/edsoo.ru/7f416720
I'eneTnueckuii KOHTPOIIb
84 pa3BHUTHS PACTEHUM ’ - Bubmmorexa [IOK
’ htttps://m/edsoo.ru/7f416720
YKUBOTHBIX U Y€IOBEKa
85 M3MeHYMBOCTH IIPU3HAKOB. ) bubnuoreka [IOK
Buaer usmMeHunBocTu htttps://m/edsoo.ru/7f416720
86 MoaundukanroHHas ) but6moreka [JOK
HW3MEHYHUBOCTh htttps://m/edsoo.ru/7f416720
BapuauuoHnHssli psag u
87 BapHaLlMOHHAs KpUBasl. 05 bubnuoreka [IOK

JlaboparopHas paboTa
«Hccnenosanue

htttps://m/edsoo.ru/7f416720




3aKOHOMEPHOCTEN
MOU(UKAITMOHHON
MU3MEHYMBOCTH.
IToctpoenue
BapHaLlMOHHOTO psija U
BAPUALIMOHHON KPUBOI»

I'enoTunnueckas

88 M3MEHYUBOCT. ) but6moreka [JOK
KombOunaruBHas htttps://m/edsoo.ru/7f416720
W3MEHYUBOCTH
MyrannoHHas
W3MCHUYUBOCTb.

89 [IpakTrdaeckas pabota 0.5 bubmmorexa [JOK
«Myranuu y 1po30¢uiist htttps://m/edsoo.ru/7f416720
(Ha TOTOBBIX
MHUKpOIpeInaparax)»
3aKOHOMEpPHOCTH

90 MYTaIlMOHHOTO IpoLecca. ) bubmuotexa [JOK
DNHUreHeTuKa u htttps://m/edsoo.ru/7f416720
SMUTEHOMHKA
['eneruka yemoBeka.

o1 [IpakTuaeckas pabota 0.5 bubmunorexa [JOK
«CocTaBiicHUE ¥ aHAIH3 ' htttps://m/edsoo.ru/7f416720
POIOCIOBHO

92 MeTtoabpl METUIIMHCKON ) but6moreka [JOK
TEHETHKH htttps://m/edsoo.ru/7f416720
3HaueHne MEIUITMHCKON Bumiorexa LOK

93 TCHETUKH B -

OpeaoTBpalliCHUN U

htttps://m/edsoo.ru/7f416720




JICYEHUU TEHETUYECKUX
3a00JIEBaHNN YeJIOBEKA

OCHOBHBIC TIOHATHUS
cenekiuu. JlaboparopHast
pabota «3ydeHue copToB

bubanoreka [JOK

%4 KYJIbTYPHBIX PACTCHHUI H 05 htttps://m/edsoo.ru/7f416720
MOPO/I TOMAITHUX
YKUBOTHBIX»
Meto/bl CENeKIIMOHHOM
abotsl. JlaboparopHas
95 §a60Ta «I/I3yt1Ie)HI/Iep 0.5 bubamorexa LIOK
htttps://m/edsoo.ru/7f416720
METOJIOB CEJIEKLIUN
pacTeHU»
JlocTrxkeHusl ceeKIuu
96 PacTEHUN U )KUBOTHBIX. ) bubmuotexa [JOK
IIpakTrueckas pabora htttps://m/edsoo.ru/7f416720
«IIpuBuBKa pacTeHUN»
o | o e |
htttps://m/edsoo.ru/7f416720
TEeHETUYECKUX PECYPCOB
buorexHonorus kak Hayka
U OTpaciib IPOU3BOJICTBA.
98 HpaIIzTI/IlleCKF:lﬂ pa6£Ta 0.5 bubmmorexa LIOK
htttps://m/edsoo.ru/7f416720
«HM3y4yeHue oObeKTOB
OMOTEXHOJIOTUIY
99 OcHOBHBIEC HaMPaBICHU ) bubmmorexa [{OK
CHHTETHYCCKOW OMOJIOTHI htttps://m/edsoo.ru/7f416720
100 XpOMOCOMHas U T€HHas ) bubmuotexa [JOK

HUHXXCHCPUA

htttps://m/edsoo.ru/7f416720




101 MenunuHackue 1 ) bu6moreka [JOK
OMOTEXHOJIOTUI htttps://m/edsoo.ru/7f416720
PesepBHBIN ypOK.

102 [ToBTOpenue, 0600IIeHNE, 1 -

CHCTEMAaTH3alMs 3HAHUI
OBIIEE KOJIMYECTBO YACOB 102 135

I10 ITPOTPAMME




11 KUIIACC

Koan4gecTBo yacoB

DJIeKTpPOHHbIEe M (pPOBbIE

Ne Hara
Tema ypoka Kontpoabnsie | IIpakTnueckue o0pasoBaTe/IbHbIE
n/n Bcero H3Yy4eHUus
padoThI padoThbI pecypchl
1 OBodonoHHas Teopust Y. 1 i ) bub6muoreka [JOK
JlapBuHa htttps://m/edsoo.ru/7f416720
5 JIBIDKyIIME CUIIBI DBOJIIOLIMU BUIOB 1 i ] bubmuotexa [JOK
no Y. lapsuny htttps://m/edsoo.ru/7f416720
Bbopn0Oa 3a cymiectBoBaHue
3 eC”l{;)eCTBeHHI?;IH u I/ICKYCCTBéHHBIf/i 1 - - bubnHorexa LIOK
htttps://m/edsoo.ru/7f416720
oTbop
4 @OopMHUpPOBAHUE CUHTETUYECKON 1 ) ] bubmuotexa [JOK
TEOPHUH IBOIIOLUU htttps://m/edsoo.ru/7f416720
Dranbl 3BOJIIOLIMOHHOIO Mpolecca:
5 MI/IKpoaBon}ouI:/m u o 1 - - bubmorexa [IOK
htttps://m/edsoo.ru/7f416720
MaKpPO3BOJTIOIHUS
5 [Homynsauus — smeMeHTapHas 1 i ) bubmuoreka [JOK
€IMHUILA SBOJIIOLIUU htttps://m/edsoo.ru/7f416720
3aKOH IreHEeTUYECKOTO PaBHOBECHS
k. Xapau, B. BaiinGepra.
7 §a6opa£§pHaﬁ pabora " 1 - 0.5 bubamorexa LIOK
htttps://m/edsoo.ru/7f416720
«BBbIsIBIIEHNE U3MEHYHBOCTH Y
ocobelt 0THOTO BHIa»
3 OneMeHTapHbIe (HaKTOPHI 1 ) ] bubmmoreka [JOK
ABOJIOLMH htttps://m/edsoo.ru/7f416720
9 Dddext ocHoBarens. ekt 1 ) ) bu6muotexa [JOK
OyTBUIOYHOTO TOPJIBIIIKA htttps://m/edsoo.ru/7f416720




Murpauuu. M30iamum nonyssui:

bu6mmoreka [JOK

10 reorpaduyeckas, OHOIOrnIecKast ) htttps://m/edsoo.ru/7f416720

11 EcrecTBeHHBI 0TOOp — ] bubnuotexa [JOK
HaINpaBJIIOUMNA (HaKTOP HBOIIOLHMU htttps://m/edsoo.ru/7f416720

12 [TonoBoii oT60p - Bubmorexa [IOK

htttps://m/edsoo.ru/7f416720
IIpucnocoOneHHOCTh OPraHU3MOB
KaK pe3ybTaT MHUKPOAIBOIIOIHH.
13 HaG(I))pazopHaﬁ pa6(I:Ta «I/IBYI;CHI/IC 0.5 bubmmorexa IOK

. htttps://m/edsoo.ru/7f416720
apoMop(}030B 1 UAHOANANITAIINHN Y
pacTeHHid U )KUBOTHBIX)
IIpumepsl npucnocoOaeHut y
OpTraHu3MOB: MOP(OJIOTHYECKHE,
¢dusnoaIoruyecKue,

14 OMOXMMHYECKHE, TOBEICHUECKHE. 05 bubmoreka [JOK
JlaboparopHas pabora htttps://m/edsoo.ru/7f416720
«IIpucnocobeHust OpraHu3MoB U
UX OTHOCUTEIIbHAS
11E€71€CO00Pa3HOCTHY
Bun, ero xpurepuu u CTpykTypa.

JlabopatopHnas pabora «CpaBHEeHHE bubmmoreka [{OK

15 0.5
BUJIOB 110 MOP(OIOTUUECKOMY htttps://m/edsoo.ru/7f416720
KPUTEPHIO»

bubmoreka [JOK

16 CTpyKTypa BHAA ) htttps://m/edsoo.ru/7f416720

17 Bunoo6pazoBanue kak pe3ynbrar ] bubnuotexa [JOK
MUKPO3BOJTIOIHH htttps://m/edsoo.ru/7f416720

18 CBs13b MUKPOIBOJIIOILUH U - bubmmorexa [IOK




SIUIEMUOJIOTHU htttps://m/edsoo.ru/7f416720
MakposBomtonus.
19 HaﬂepOHTOJ'IOFE‘-ICCKI/Ie METOIbI - bubmmorexa [IOK
htttps://m/edsoo.ru/7f416720
M3YYEHHS IBOJIIOIIUU

20 buoreorpadudeckue MeToabI ) bubmmoreka LIOK
U3yYEHHsI SBOJIOIINN htttps://m/edsoo.ru/7f416720
DOMOpHOIOTHYECKUE U

21 CpaBIP;I/ITeJII)HO-Mop(l)OJIOFI/I‘IeCKI/Ie - Bubanorexa LIOK

htttps://m/edsoo.ru/7f416720
METO/Ibl U3Y4YEHUS SBOIIOLUU
MonekynsapHO-TeHEeTUYECKUE,

29 OMOXHUMHUYECKUE U ) bubmmoreka [JOK
MaTeMaTH4YeCKUE METO/Ibl U3YUEHHS htttps://m/edsoo.ru/7f416720
3BOJIIOLIUU

23 OO01re 3aKOHOMEPHOCTH ) bubmmorexa [JOK
HBOJIIOIHH htttps://m/edsoo.ru/7f416720

anTUBHAS pauaIusl.

24 ?I);paBHOMepIIJ)ofTL ITIeMHOB - Bubanorexa LIOK

htttps://m/edsoo.ru/7f416720
HBOJIIOLIUU

25 Hayunbie runoresbt ) bubmuotexa [JOK
MIPOUCXOKICHUS JKU3HH Ha 3emite htttps://m/edsoo.ru/7f416720

26 JloHay4dHbI€ MIPEICTABIEHUS O ) bu6muotexa [JOK
3apOKICHUU KU3HU htttps://m/edsoo.ru/7f416720

97 OcCHOBHBIE 3Tanbl HEOPraHUYECKOMN ) bubmmoreka [JOK
IBOJIIOIHH htttps://m/edsoo.ru/7f416720

28 ['uroTe3sl 3aposKICHUS JKH3HU - bubmorexa HOK

htttps://m/edsoo.ru/7f416720

29 Uctopus 3emin 1 MeTObI €€ 05 but6mmoreka [JOK

uzydenus. JlabopatopHnas pabora

htttps://m/edsoo.ru/7f416720




((I/I3y‘{CHI/IC " OIIMCaHHuC
HCKOITA€MBIX OCTaTKOB APEBHUX
OpraHu3MoOB»

HauanbHble dTarsl OpraHndecKoin

bu6mmoreka [JOK

30 SBOJIIOLIAH ) htttps://m/edso0.ru/7f416720
31 DBOJIOIHS 3YKAPHOT - bubamorexa LIOK
htttps://m/edsoo.ru/7f416720
OCHOBHBIE 3TaIbl YBOJIOIUU
ACTUTEILHOTO MUDA.
32 %paKTI/I‘{eCKaH pa6F())Ta «3yueHune 0.5 Bubmiorexa [IOK
. . htttps://m/edsoo.ru/7f416720
0COOEHHOCTE CTPOEHUS pacTEeHUM
Pa3HBIX OTIEIIOB

33 OCHOBHBIE 3TaIlbl YBOJIIOIIIT ] bubmmnoreka [{OK
’KHBOTHOT'O MHpa htttps://m/edsoo.ru/7f416720
DBOJIONUS )KUBOTHBIX.

34 [IpakTuueckas padbora «M3yuenue 05 bubnuotexa [JOK
0COOEHHOCTEH CTPOCHHUS ' htttps://m/edsoo.ru/7f416720
MMO3BOHOYHBIX KUBOTHBIX)»

35 Pa3Butune xu3Hu Ha 3emie 1o 3pam ) bubmuotexa [JOK
U TIepHOIaM htttps://m/edsoo.ru/7f416720
MaccoBbie BEIMUpaHUST —

36 9KOJIOTUYECKHE KI;)I/ISI/ICLI - Bubamorexa LLOK

htttps://m/edsoo.ru/7f416720
MPOIILIOTO

37 CoBpeMeHHBII IKOJTOTHIECKUT ) bubmmoreka [JOK
KPH3HC, €r0 0COOCHHOCTH htttps://m/edsoo.ru/7f416720

38 CoBpeMeHHas cucrema ) bubnmnoreka [{OK
OpraHU4ecKOro MHUpa htttps://m/edsoo.ru/7f416720

39 OCHOBHBIE CUCTEMATHYECCKHUE - but6mmoreka [JOK




IpYIIBl OPraHU3MOB

htttps://m/edsoo.ru/7f416720

AHTpOMOJIOTHS — HayKa O

but6moreka [JOK

40 YenoBeKe ) htttps://m/edso0.ru/7f416720

41 Passutue npeacrasienuii o ) bubnuoreka [JOK
MPOKCXOXKICHHH YeTOBeKa htttps://m/edsoo.ru/7f416720
Mecto yenoBeka B CUCTEME
OpPraHUYECKOTO MHPA.

42 JlabopatopHas pabora «3yuenune 05 bubnmnoreka [JOK
0COOEHHOCTEH CTPOSHUS CKeleTa htttps://m/edsoo.ru/7f416720
YeNI0BEeKa, CBSI3aHHBIX C
MPSIMOXOXKACHU EM»

43 JIBIDKYIIME CHITBI aHTPOTIOTe€HEe3a - bubmmorexa [TOK

htttps://m/edsoo.ru/7f416720
CooTHomieHue OUOIOTUYECKUX U
44 COIIMAJIbHBIX ()aKTOPOB B - Bubmiorexa [IOK
htttps://m/edsoo.ru/7f416720
aHTPOTIOTCHE3E

45 OCHOBHBIE CTaIUU AaHTPOIIOTEHE3a - bubmorexa OK

htttps://m/edsoo.ru/7f416720

46 [TaneoreneTnka u najaeoreHOMHUKa - Bubmiorexa [IOK

htttps://m/edsoo.ru/7f416720

47 DBOJIIOLIHS COBPEMEHHOTO ) bu6muotexa [JOK
YeNoBeKa htttps://m/edsoo.ru/7f416720
YenoBeueckue pachl.

48 [IpakTuueckas pabora «M3yuenue 05 bubmuotexa [JOK
AKOJIOTHUYECKUX aJIalTalui htttps://m/edsoo.ru/7f416720
YEIIOBEKA

49 MexauCHUIITMHAPHBIE METOIbI ) but6mmoreka [JOK

AHTPOIIOJIOTHH

htttps://m/edsoo.ru/7f416720




bu6mmoreka [JOK

50 3apOAACHHE I PAsBUTHE OKONIOTHH ) htttps://m/edsoo.ru/7f416720
Mertoap! skosnoruu. JlaboparopHas
51 pa60T§ «3yuenune MGTOIII:)B " 0.5 bubanorexa LIOK
. htttps://m/edsoo.ru/7f416720
IKOJIOTHYECKUX UCCIICTOBAHHIN)
52 3Ha4YeHUe FKOJIOTHYECKUX 3HAHUI ) bubmaumoreka [JOK
VTS 9eI0BeKa htttps://m/edsoo.ru/7f416720
bubnuoreka [JOK
>3 IKOIOHICCKHE PAKTOPEL ) htttps://m/edsoo.ru/7f416720
Abunotnueckue paktopsl. CBET Kak
IKOJIOTHYECKUH (HaKTop.
54 JlabopatopHas p%:60Tap 0.5 bubamorexa LIOK
. htttps://m/edsoo.ru/7f416720
«BBIsIBIICHHE TIPUCTTOCOOICHUI
OpPraHM3MOB K BIIHMSIHHIO CBETa»
Abuotnueckue GaKkToOphl.
TemnepaTypa Kak 3KOJOTHYECKU
55 (daktop. Jlaboparopnast pabota 05 bubnmoreka [JOK
«BrIsiBIICHHE TIPUCTIOCOOICHUI htttps://m/edsoo.ru/7f416720
OpPraHM3MOB K BIIHSIHHUIO
TeMIepaTypb»
Abunorudeckue GaKkTopsbI.
BrnaxxHOCTBh Kak 3KOJIOTUYECKUI
56 ¢axTop. JlaboparopHas pabota 05 bubnuoreka [JOK
«AHaTOMUYECKHE OCOOCHHOCTH htttps://m/edsoo.ru/7f416720
pacTeHui U3 pa3HbIX MECT
oOHuTAHUS»
57 Cpenpl oOuTaHMsI OPTraHU3MOB - Bubmiorexa [IOK

htttps://m/edsoo.ru/7f416720




bu6mmoreka [JOK

58 bronoriieckie puTMbI ) htttps://m/edsoo.ru/7f416720
59 Kuznennsie GopmMbI OPraHU3MOB - Bubmiorexa [IOK
htttps://m/edsoo.ru/7f416720
60 buotnyeckue paxTopsl - Bubanorexa LIOK
htttps://m/edsoo.ru/7f416720
3HaueHne OMOTHYECKUX
61 B3aMMOJICHCTBUM ISt ] bubnuoreka [JOK
CYIIECTBOBAHUS OPTaHU3MOB B htttps://m/edsoo.ru/7f416720
cpene oOuTaHus
62 DKOJIOTHYECKHE XapaKTEPUCTUKU ) bubmmoreka [JOK
TOMTYJISIIIUA htttps://m/edsoo.ru/7f416720
o | oo s romnn |
’ ’ htttps://m/edsoo.ru/7f416720
BO3pacTHas U MOJIOBasi CTPYKTYpa
OcCHOBHbIE MOKa3aTEIU HOMYJISALUN:
64 POKIAEMOCTb, IPUPOCT TCI\ZH ’ - Bubanorexa LIOK
’ ’ htttps://m/edsoo.ru/7f416720
pocTta, CMEpTHOCTh, MUTPAIUH
65 DKoJIorHYecKasi CTpyKTypa ) bubmmoreka [JOK
TOMYJISILIAN htttps://m/edsoo.ru/7f416720
66 JluHamMuKa MOIYJIALMY U €€ ) bubmmorexa [IOK
perymsus htttps://m/edsoo.ru/7f416720
67 Kpusbie pocta uncieHHOCTH ) bubmmoreka [JOK
nomnysiiui. KpuBbie BBDKHUBaHHS htttps://m/edsoo.ru/7f416720
DKoJIOTHYECKas HUIIIA BUA.
68 JlaboparopHas pabota 05 bubmmorexa [IOK

«ITpucnocobiienus cemsiH
pacTeHH K pacCelICHUION

htttps://m/edsoo.ru/7f416720




bu6mmoreka [JOK

69 B xax ccrema nony it ) htttps://m/edsoo.ru/7f416720
70 3aKOHOMEPHOCTHU TTOBEACHUS U ] bubnmoreka [JOK
MUTPAIHi )KUBOTHBIX htttps://m/edsoo.ru/7f416720
71 Coo011ecTBO OPraHu3MOB — ) bub6muoreka [JOK
OMOoIIEHO03 htttps://m/edsoo.ru/7f416720
79 DKocHUCTeMa KaK OTKpPbITast ] bubmmoreka [{OK
crcTeMa htttps://m/edsoo.ru/7f416720
73 Kpyrosoport BeniecTs 1 NOTOK ] Bubnuoreka [JOK
SHEPIUHU B IKOCHUCTEME htttps://m/edsoo.ru/7f416720
74 OCHOBHBIE TOKA3aTENN ] bubmmoreka [JOK
9KOCUCTEMBI htttps://m/edsoo.ru/7f416720
75 DKOJIOTHYECKUE TUPAMHUJIBI - bubmorexa HOK
htttps://m/edsoo.ru/7f416720
76 N3menenus cooOmecTs — ) bubmoreka [JOK
CYKIIECCUU htttps://m/edsoo.ru/7f416720
[IpupoaHbIe 5KOCUCTEMBI.
7 BEocI:)HfTeMLI 03€p U pEK. - bubmmorexa LOK
. htttps://m/edsoo.ru/7f416720
DKocucTeEMBl MOpEN U OKEaHOB
[IpupoaHbIe 3KOCUCTEMBI.
78 BII:ofoTeMLI TYHJIp, JIECOB, CTENEH - bubamotexa LIOK
’ ’ ’ htttps://m/edsoo.ru/7f416720
MTyCTHIHb
79 AHTPOIIOT€HHBIE YKOCHCTEMBI - Bubmiorexa [IOK
htttps://m/edsoo.ru/7f416720
Ypboskocucremsl. [IpakTuueckas
80 pef)60Ta «3yuenune I/IPOHI/IcaHI/Ie 0.5 Bubmiorexa [IOK
htttps://m/edsoo.ru/7f416720
ypOO3IKOCUCTEMBI»
81 3aKoHOMEPHOCTH (HOPMHUPOBAHUS - bubnmnoreka [JOK




OCHOBHBIX B3aMMOJIENCTBUIA
OpraHu3MOB B HKOCHCTEMAX

htttps://m/edsoo.ru/7f416720

MexaHn3Mbl BO3JIEUCTBUSL
3arpsA3HEHUN Pa3HbIX TUIIOB HA

bubmaunoreka [JOK

82 zifggzxlei(;Ih:)’HYMHHOHHOM htttps://m/edsoo.ru/7f416720
1 DKOCHCTEMHOM YPOBHSX

83 Bbuocdepa — oOmerutanerapHas bubnuotexa [JOK
obosouka 3emiu htttps://m/edsoo.ru/7f416720

84 VYuenue B. U. Bepnaackoro o bubmuoreka [JOK
ouocdepe htttps://m/edsoo.ru/7f416720

85 3aKOHOMEPHOCTH CYILIECTBOBAHMS bubnuorexa [JOK
ouochepsr htttps://m/edsoo.ru/7f416720

86 KpyroBopoTs! BemmecTs u bubnuoreka [IOK
OMOTreOXMMUYECKHE ITUKJIIBI htttps://m/edsoo.ru/7f416720

87 30HaANBHOCTH OMOChEpHI. bubmmoreka [JOK
OcHOBHBIE OMOMBI CYIIIH htttps://m/edsoo.ru/7f416720

. bubmaunoreka [JOK
88 Yeroffinocts Groceps htttps://m/edsoo.ru/7f416720

89 DKOJIOTHYECKUE KPU3HUCHI U UX bubnmnoreka [{OK
MPUYHHBI htttps://m/edsoo.ru/7f416720

90 Bo3zaeiicTBue uenoBeka Ha bubmoreka [JOK
onochepy htttps://m/edsoo.ru/7f416720

91 AHTpPONIOr€HHOE BO3/ICHCTBUE HA Bubmuoreka [JOK
pacTUTEIbHBIN U dKUBOTHBIA MHP htttps://m/edsoo.ru/7f416720

92 Oxpana npupo a6 Bubmiorexa [IOK
htttps://m/edsoo.ru/7f416720

93 OCHOBHBIE MPUHIIUIIBI bubnmnoreka [JOK




YCTOMYMBOTO Pa3BUTHUS
YeJ0BeueCTBa U MPUPOIbI

htttps://m/edsoo.ru/7f416720

94

PammmonansHOE
IIPUPOLOIIOIL30BAHUE U
COXpaHeHue OMOIOTHYECKOTO
paszHooOpasust 3emiu

bu6mmoreka [JOK
htttps://m/edsoo.ru/7f416720
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O0001IeHE IO TEME
«MukposBoronus u eé
pe3yNbTaThD»

bu6mmoreka [IOK
htttps://m/edsoo.ru/7f416720

96

O0001IeHnE 10 TEME
«Maxkpo3BOJIFOLIHS U €€
pe3yabTaThD)

bubmuoreka [JOK
htttps://m/edsoo.ru/7f416720

97

O0o001IeHE IO TEME
«ITpoucxoxeHue u pa3BuTue
’KA3HU Ha 3eMiie»

bubmoreka [JOK
htttps://m/edsoo.ru/7f416720

98

O0001IeHE 10 TEME
«IIpoucxoxeHne yenoBeKa —
AHTPOIIOTEHE3

bubmuoreka [JOK
htttps://m/edsoo.ru/7f416720

99

O060061eHnE IO TEME « DKOIOTHUSA —
HayKa O B3aMMOOTHOIIICHHUAX
OpPTraHU3MOB)»

100

O6006menue no reme « OpraHu3Mbl
U cpelia OOUTaHUs

101

O000menue Mo TeMe « IKOJIOTHS
BHJIOB U ITOIYJISLIAN»

102

O606menue no teme «buocdepa —
rio0anbHast 3KOCUCTEMa




OBILEE KOJIMYECTBO YACOB I1O
I[TPOI'PAMME

102

7.5




HNPOBEPSEMBIE HA EI'D 11O BUOJIOI'MA TPEBOBAHMUS K
PE3YJBTATAM OCBOEHHUS OCHOBHOM OBPA30OBATEJIBHON
IHPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Kon
NMpoBepsieMOro
TpedoBaHUs

IIpoBepsieMble TpeOOBaHMS K MPeIMETHBIM Pe3YJILTATaM 0CBOEHUS
OCHOBHOIi 00pa30BaTe/IbHOIi MPOrPaMMBbI CpeIHero 001Iero
o0pa3zoBaHust

ChopMHpOBaHHOCTH 3HAHUKH O MECTE M PONIM OWOJIOTUHM B CHUCTEME
€CTECTBEHHBIX HayK, B dbopmMupoBaHuu COBPEMEHHOM
€CTECTBEHHOHAYYHOM KapTHHBI MUPA, B MIO3HAHUM 3aKOHOB IPUPOJABI U
PELICHUH >KM3HEHHO BaXXHBIX COLIMAIIBHO-3TUYECKUX, YKOHOMUYECKHUX,
9KOJIOTUYECKUX MPOOJIEM YeJIOBEYECTBA, a TAK)KE B PEIICHUN BOIIPOCOB
paIlMoOHAIIBHOTO MPUPOIONIONIB30BAHUS, B (POPMUPOBAHUU IIEHHOCTHOTO
OTHOIIIEHUS K MPHUPOJIE, OOIIECTBY, YEOBEKY; O BKJIa/Ie POCCUNUCKHUX U

3apyOEKHBIX YIEHBIX — OMOJIOTOB B pa3BUTHE OUOIOTHU

Brnanenue cucremoil 3HaHUN 00 OCHOBHBIX METOJAX HAYYHOTO
MMO3HAHUS, HCIOJB3YEMBIX B OHMOJIOTMYCCKUX HCCIEIOBAHUSAX JKHUBBIX
00BEKTOB M DJKOCHCTEM (ONMUCaHME, HW3MEpPEHHE, IPOBEICHUE
HaOJNIOCHMI); CrocoOaMU BBISBJICHUS M OIICGHKH aHTPOIIOTCHHBIX
W3MEHEHMI B PUPOJIE.

YMeHHe BBIIBUTaTh THUIOTE3bI, MPOBEPATh UX IKCIEPUMEHTATHHBIMU
cpenctBamu, QopMmynupys 1[eldb HCCICHOBaHUS, aHAJIHU3UPOBATH
MOJTy4YeHHBIC PE3YAbTAThl U JACTaTh BHIBOIBIL.

BrisiBneHHEe 3aBUCHUMOCTH MEXAY HCCIEIyeMbIMH BEITUYMHAMH,
00BsICHEHHE TIOTYYSHHBIX PE3YJIbTaTOB U (OPMYITHPOBAHUE BHIBOJIOB C

HCIIOJIb30BAHUEM HAYUHBIX IMOHATUH, TEOPUN U 3aKOHOB

YMeHue BIaJeTh CHCTEMOH OHOJOTMYECKHX 3HAHWH, KOTOpas
BKJIIOYAET: OCHOBOIIOJIAraloN[ie OHONOTMYECKUE TEPMHUHBI U TOHSTHS
(KM3HB, KJIETKA, TKaHb, OpraH, OpraHu3M, BHJI, MOMYJSAIMS, SKOCHCTEMA,
ouoreHo3, Omocdepa; MeraboNM3M, TOMEOCTa3, KICTOYHBIH WMMYHHTET,
OuocuHTe3 Oenka, OWONONMMEPBI, JUCKPETHOCTb, CAMOPETYJILMA,
CaMOBOCIPOU3BENICHNUE, HACJIEACTBEHHOCTD, WU3MEHYMBOCTB,
SHEPro3aBUCHMOCTb, POCT U Pa3BUTHE);

Ouosornueckue TeopuM: kietouyHas Teopuss T. IlIBanna, M.
[llneiinena, P. BupxoBa; KJIOHaJIbHO-CENEKTUBHOTO HUMMyHHTeTa II.
Opmux, .M. MedyHnkoBa, XxpoMOCOMHasi TEOPHUs HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxoacrsa K. bapa, sBomronuoHHas

teopuss Y. JlapBHHA, CHHTETHYECKas TEOPHs DHBOJIIOLMM, TEOPHUS




antponioreneza Y. [lapBuna; Teopusi O6uoreonenHoza B.H. Cykauépa;
yuenue H.W. BaBuioBa o meHTpax MHOTOOOpa3usi U MPOUCXOKICHUS
KyJIbTypHbIX pacteHuii, yudenue A.H. CesepuoBa o0 mnyrax u
HampaBleHUsX dBomonny, yaenue B.U. Bepuaackoro — o 6uocdepe);
3aKOHBI (eIMHOOOPa3Hs MOTOMKOB IEPBOTO MOKOJIEHHUS, PACILCIICHHS
MPU3HAKOB, HE3aBUCHUMOTrO HacienoBaHUs npusHakoB I. Mennens;
CLETJIEHHOTO HacJIeOBaHUs TMPU3HAKOB W HApPYIIEHUS CIEIJIeHUs
resoB T. Moprana; TrOMOJIOTUYECKHX PSJOB B HACJIEICTBEHHOU
m3MenunBoct H.M. BaBuiioBa; reHeTtmyeckoro paBHoBecus JIx.
Xapmu wu B. BaiitnOepra; 3apoaeimeBoro cxoxactBa K. bopa;
OouoreHeTr4eckuii 3aKoH J. ['exkens, @. Mromiepa);

MIPUHIIMIIBI (YUCTOTHI FTAMET, KOMILJIEMEHTAPHOCTH);

npasuia (MuHumyma FO. Jlubuxa, SKOJOTMYECKON MHpaMUABI YKCEIl,
O61oMacchl ¥ SHEPTHHN);

runote3sl (koanepBatHoi AWM. Omapuna, nmepBuyHOro OynaboHa JIK.

Xomnpeitna, mukpocgep C. Dokca, pudosuma T. Uek)

YMmenue peuiaTb TOHUCKOBELIC OHOJIOTHYECKUE 3aJa4l, BBIABIATH
NPpUIUHHO-CIICACTBCHHBIC CBA3HU MCKOY HCCIICAYCMbIMU
OMOJIOTMYECKUMU O6’I>CKT3.MI/I, npouneccaMm W ABJIICHUAMU, [O€JIATb
BBIBOABI X TPOTHO3bI HA OCHOBAHUU IMOJTYYCHHBIX PE3YJIbTATOB,

COCTaBJIATH I'CHOTUIIMYCCKUE CXEMbI CKPCHIMBAHUA [JId Pa3HbIX THIIOB
HaCJICAOBAHHA IMPHU3HAKOB Yy OpPIraHMU3MOB, COCTaBJIATH CXEMBI IIEPEHOCA

BCIICCTB U SHEPI'UHU B OKOCUCTEMAX (HCHI/I IIUTaHu, ITHUIICBBIC CeTI/I)

YMeHrne  yCTaHaBIMBATh  B3aUMOCBSI3M  MEXIAYy CTPOCHHEM W
(GYHKIMSMHU: OpPraHOWJOB, KJIETOK pasHbIX TKaHEH, OpraHaMu H
CHCTEMaMH OpraHOB y pAacTeHWH, >KMBOTHBIX M YEJIOBEKA; MEXKIY
dTanaMu OOMEHa BEIECTB; TAaMH KJIETOYHOTO IMKJIA U KU3HEHHBIX
IIMKJIOB OPraHU3MOB; 3TallaMi 3MOPHOHATIBLHOTO Pa3BUTHS; TEHOTUIIOM
U ¢eHorunoM, ¢(eHoTUnoM U  (QaKTOpaMu Cpeabl OOHMTaHMS;
mporeccaMu  3BOJIONMK; JABWXKYIIMMHU CHJIAMH  aHTPOIOICHE3a;
KOMIIOHEHTaMH PAa3JIMYHBIX 3KOCHUCTEM U MPUCIOCOOJECHUSMH K HUM

OpraHu3MOB

VYMmenne BBIACIIATH CYHNICCTBCHHBIC IPU3HAKHU:

CTPOCHHS BUPYCOB, KJIETOK MPOKAPHUOT U YKAPHOT; OJHOKIETOUHBIX U
MHOT'OKJICTOYHBIX OpPraHu3MOB, BHU/OB, 6I/IOF€OHCHO3OB, 3KOCHUCTEM H
ouocepbl; CTPOCHHS OpPraHOB W CHCTEM OpPraHOB pacTEHUH,
KHUBOTHBIX, YEIIOBEKA; MPOIECCOB JKU3HEACATEILHOCTH, MPOTCKAFOIINX

B OpraHusmMax paCTeHHﬁ, KHUBOTHBIX H 4YCJIIOBCKA, OHOJOrMYECKUX




mporieccoB:  oOMeHa  BemecTB  (Merabonu3Mm), HHPOpMAIMHU U
MIpeBpaIleHUs YHEPTUU, OpOKEHUs, aBTOTPOPHOTO U reTepoTpoPHOro
TUNIOB MHTaHUs, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, Meio3a,
raMeToreHe3a, AMOpUOreHe3a, MOCTIMOPHUOHAIBLHOTO  Pa3BUTHSA,
Pa3MHOXKEHUs, WHANBHUIYaTbHOTO Pa3BUTHUS OpraHu3Ma (OHTOTEHE3a),
B3aUMOJICUCTBUS TE€HOB, TE€TEPO3HCa; JEHUCTBUHA HCKYCCTBEHHOTO
orOopa, CTAaOWIM3UPYIOLIETr0,  JBMXKYILETO U pa3pbIBaIOLIETO
€CTECTBEHHOTO OTOOpa; auIONMaTPUYECKOTO U  CHMIATPHYECKOTO
BHJI000pA30BaHUS; BIHMSHHS JBMKYIIUX CHJI SBOJIIOIIMHA HAa TCHO(MOH
MOMYJISAIIMA;, TPHUCTIOCOOJICHHOCTH OPraHU3MOB K cpelne OOWTaHWS,
YyepeloBaHUs HAlMpaBJICHUN SBOJIOIUH; KPYroBOpOTa BEIIECTB U

IIOTOKA SHCPIur B SKOCUCTEMAX

ChopMHUPOBAaHHOCTh YMEHHS BBIIENSATh CYIICCTBEHHbBIE MNPU3HAKH
BUPYCOB, KJETOK IPOKAapUOT M DYKApHOT; OJHOKJIECTOYHBIX H
MHOTOKJICTOYHBIX OPTaHU3MOB, BHUJOB, OMOTEOIICHO30B U JKOCHUCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHA BEIIECTB M MPEBpAILCHHUS SHEPTHU B
KJIeTKe, (POTOCHHTE3a, TIACTUYECKOTO M HJHEPreTHUecKoro oOMeHa,
XEMOCHHTE3a, MHUTO3a, MeHo03a, OIUIOJOTBOPEHHS, pPA3BUTUS H
Pa3MHOXKEHHUS, WHAMBUyaIbHOTO PAa3BUTHS OpraHu3Ma (OHTOIeHe3a),
00pbOBI 32 CYIIECTBOBAHNE, ECTECTBEHHOTO 0TOOPa, BUI000pa30BaHMUA,
IPUCTIOCOOJIEHHOCTH OPraHW3MOB K Cpele OOWTaHus, BIUSHUS
KOMITOHEHTOB KOCHUCTEM, aHTPOIIOTCHHBIX U3MEHEHUH B 3KOCHCTEMax
CBOCH MECTHOCTH, KPyroBOPOTa BELIECTB M IPEBPAICHHS DHEPIUU B

ouochepe

YmeHue UCIOJIb30BATh COOTBETCTBYIOLIUE apryMeHTBI,
OMOJIOTUYECKYIO TEpPMHUHOJIOTUIO M CHUMBOJIHMKY JJIs J0Ka3aTelbCTBa
pPOZCTBA OPraHU3MOB PA3HBIX CHUCTEMATHMUYECKUX TPYIIl; B3aUMOCBS3H
OpPraHU3MOB U cpenbl OOWTAaHUA; €IUHCTBA YEIOBEUECKHUX pac;
HEOOXOMMOCTH 37I0pOBOro 00pa3a KM3HM, COXpPAHEHHs pa3HOOOpasus
BUJOB MU DKOCHUCTEM KaK YCIOBHS COCYIIECTBOBAaHHUS INPUPOIBI U

YCJI0BCUYCCTBA

YMeHne KpUTHYECKH OICHHBATh HHMOPMAIMI0 OHOJOTHYECKOTO
COJIEpKAHMS; MHTEPIPETHPOBATh ITUYECKUE ACIEKThI COBPEMEHHBIX
HCCICOOBAHUMN B OuoJIoruu, MEIHIIHE, OMOTEXHOJIOTHH;
paccMaTpuBaTh rJI00a/IbHbIE 9KOJIOTHYECKHE IPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO

IIO3HUIIHIO




HEPEYEHD 2JIEMEHTOB COAEPKAHUSA, IPOBEPAEMbBIX HA EI'D
IO BUOJIOT'UN

Kon

ITpoBepsieMblii 3JIEMEHT COAEPKAHUSA

buonorus xak HayKka. JKuBble cucTeMBI U UX HU3YUYCHHC

1.1

CoBpemeHHast Ouosioruss — KOMIUIEKCHas Hayka. buonoruueckue Hayku u
n3ydyaeMble UMM TpoOneMbl. DyHIaMeHTalbHbIE, MPUKIATHBIE U IMOHCKOBBIE
Hay4YHbIE UCCIIEIOBaHUS B OMOJIOTUH.

3HaueHne Owonorud B (HOPMHUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAyYHOM
kaptuHbl mupa. [Ipodeccun, cBs3anHble ¢ Ouosiornei. 3Ha4YeHHE OMOJIOTHH B
[IPAKTUYECKON JESATEIBHOCTH UEJIOBEKA: MEIULMHE, CEIbCKOM XO35HCTBE,

MPOMBIINIJICHHOCTH, OXPAaHEC IMTPUPOAbL

1.2

XKuBble cuctembl Kak mpeaMeT u3yueHus Ouonoruu. CBOICTBA KUBBIX CHCTEM:
€MHCTBO XMMHUYECKOIO COCTaBa, JUCKPETHOCTh U LIEIOCTHOCTh, CI0KHOCTh U
YHOPSI0YEHHOCTh CTPYKTYPBIL, OTKPBITOCTb, CaMOOpraHu3aLus,
CaMOBOCIIPOU3BENICHUE, PA3IPaKUMOCTh, U3MEHYMBOCTD, POCT U Pa3BUTHE.

YPpOBHU OpraHu3aliy KUBBIX CHUCTEM: MOJIEKYJISIPHBIM, KJIETOYHBIN, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYISIHUOHHO-BUA0BOM, AKOCUCTEMHBIN
(buoreonenoTudeckmii), OmochepHsiii. IIporecchl, TPOUCXOMANINE B IKUBBIX
cucreMax. OCHOBHble TpU3HAKU XKUBOro. JKm3Hb Kak (opma CylecTBOBaHHS

MaTcpuun

1.3

Metonsl Ouonornueckor Hayku. HaOmionenuwe, u3MepeHHE, HKCIEPHUMEHT,
cucreMaTu3anusd, MertaaHaan3. IloHSATHE O 3aBHCHMOM W HE3aBHCHMOM
nepemeHHoi. [lnanupoBanue skcnepumenTa. [locTtaHoBka M MpoBepKa TUIIOTES.
HyneBas rumore3a. Ilonstue BbIOOpKM U €€ 10cTOBepHOCTh. Pa3zbpoc B
Oouonornueckux AaHHbIX. OIllEHKAa JOCTOBEPHOCTH IOJIYYEHHBIX pPE3yIbTaTOB.
[IprunHBl HCKAXKEHUS PE3YyJIbTATOB JKCIepUMEHTa. IIOHATHE CTaTUCTUYECKOTO

TECTa

Knerka xak Onojiornyeckas cucreMma

2.1

Krnerka — cTpykTypHO-(yHKIMOHANBHAS €IUHMIIA XUBOTO. MCTOpHUS OTKpBITUA
kietku. PaGoter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineiinen, P. BupxoB). OCHOBHBIE TIOJIOKEHHUS COBPEMEHHOW KJIIETOYHOM TCOPHH.
MeTobl MOJIEKYIISIPHOM M KJIETOYHOI OMOJIOTMH: MUKPOCKOMHS, XpoMaTorpadus,
anekTpodopes, METO[ MEYEHBIX aTOMOB, maddepenpanbHOE

HeHTpU(yTUpOBaHKE, KYIbTHBHPOBAHHUE KIETOK

2.2

XUMHUYECKUI COCTaB KJIETKH. Makpo-, MUKpO- U YJIbTPaMUKpPOIJIEMEHTHI. Boia u

e€ poJib KaK pacTBOPUTENS, PEareHTa, ydacTue B CTPYKTYPHUPOBAHUM KIIETKH,




TeIUIOperyysiiuu. MuHepaidbHble BEIIeCTBA KIETKH, UX OHUOJIOTHYecKas polb.
Ponb kKaTHOHOB ¥ AaHHOHOB B KJIETKE.

buonornueckue monumepsl. benku. AMHHOKUCIOTHBIM — COCTaB  OEJIKOB.
CrtpykTypbl OenkoBoit Monekynbl. [lepBuuHas CTpykTypa Oenka, TEnTHIHAS
CBSI3b. BTopuyHas, TpeTW4Has, 4YETBEpPTUYHAs CTPYKTyphl. JleHaTyparus.
CgoiictBa OenkoB. Knaccugukanus 6enkos. bruonornueckne GyHKIuu 6€JIKOB.
VYrneBonpl. MoHOcaxapuabl, AWCAXapUabl, OJIUTOCaxapuibl M IOJIHCAXapPHUIbI.
OO0mmit mmaH CcTpoeHuss W (U3UKO-XUMHYECKHE CBOWCTBA  YTJIEBOJOB.
buonornueckue GyHKIMH yIrieBOJ0B.

Jlumuael. TwapodunsHO-THAPpOdPOOHBIE CcBOMcTBA. Kiaccuduxarnus muamumos.
Tpurnunepunp:, dbochoaunuabl, BOCKH, CTepouibl. buonormdeckne QyHKIIUN
munuoB. O0mue cBOWCTBA OMOJIOTHYECKUX MEMOPaH — TEKy4ecTh, CIIOCOOHOCTD
K CaMO03aMbIKaHUIO, IIOJYIIPOHUIIAEMOCTb.

Hyxneunnosele kuciorsl. JIHK u PHK. CrpoeHne HyKJIEHHOBBIX KHCIOT.
Hykneotuapl. [Ipunnun komruiementapaoctu. Ilpasuno Yapradda. Crpykrypa
JIHK — nBoiinas crnimpans. Mecronaxoxaenue u ouonorndeckue ¢pynkmun JJHK.
Bunast PHK. ®ynkiuu PHK B kietke.

Crpoenne wmonekynsl AT®. Makpospruyeckue cBsi3u B Moiekyie ATO.
buonornueckue ¢pynkimn AT®. BoccTaHoBICHHBIC TIEPEHOCUUKH, UX HYHKIIUU B
kinetke. CekBenupoBanue [JHK.

CtpykTypHas OuWoJoTHS: OHOXMMHUYECKHE W OHOPU3MUECKUE HCCICIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpPhl OMOMOJIEK YT

2.3

Tunbr  knerok: oSykapuoTudeckas U InpokapuoTuueckas. CTpyKTypHO-
(byHKIMOHAIbHbIE 00pa30BaHUs KIETKH.

CrtpoeHue npokapuoTHueckoil kieTku. Kinerounas cteHka OakTepuil U apXew.
OcoOeHHOCTH CTpOEHUsI TeTepoTpo(HOM M aBTOTPO(HOM NPOKAPHOTHUECKUX
KJIETOK. MecTo U poJib IPOKapUOT B OUOLIEHO3aX.

Crpoenre U (YyHKIMOHHPOBAHUE DYKApHOTHUECKOW KieTku. Ilnma3marmueckas
MeMOpaHa (tuiasmanemma). CTpyKTypa mia3MaTudeckoil MmemOpanbsl. TpaHCopT
BEIIECTB Yepe3 IUIA3MATHYECKYyI0 MeMOpaHy: TaccuBHBIA  (muddysus,
obmeruénnass muddy3us), aKTUBHBIA (NEPBUYHBIA W BTOPHUYHBIA aKTHBHBIHI
tpancriopt). Ilomynponunaemocts MeMmOpanbl. Pabora HaTpuii-kanueBoro
Hacoca. DHJIOIMTO3: MUHOUWTO3, (arommro3. DK3ouuTo3. KierouHas cTeHKa.
CrpykTypa u (QyHKIUHU KJIETOYHON CTEHKU PAaCTEHH, rpuOoB.

Hwurtommazma. Ilutozons. [lutockener. [[BukeHue uurorasmel. OpraHoubl
kJIeTkd. OgHoMeMOpaHHbIE OpraHOW/bl KIJETKH: SHAOIUIA3MaTHYecKas CeTh
(OIIC), anmapar 'onbaku, TM30COMBI, UX CTpoeHHE W (GYHKUIMHU. B3aumocssa3b
OJTHOMEMOpPAaHHBIX OPraHOUJIOB KJETKH. CTpOEHHE TpaHyJIspHOTO PETUKYIyMa.

Cunre3 pactBopuMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. [mamkwmii




(arpanynsipHbIi) SHAOMIIA3MaTHUYeCKH peTukynyM. CekpeTopHas (YHKLUSA
anmapara ['onpmxku. TpaHCIOPT BELIECTB B KIIETKE. Bakyoiu pacTUTENBHBIX
kierok. Knerounslii cok. Typrop.

ITonyaBTOHOMHBIE OPTaHOUIBI KIIETKU: MUTOXOHIAPHUH, IIACTUIBL.

Crpoenue M (yHKIMH MUTOXOHAPUM M miactui. llepBuuHble, BTOPHYHBIE U
CIIO)KHBIE  IUIACTHABI  (POTOCHHTE3UPYIOIIMX  AYKApUOT.  XJIOPOIUIACTHI,
XpOMOIUIACTBHI, JIEMKOIUIACTHI BBICIINX PACTEHUM.

HememOpanubie opranouabl kietku CTpoeHue u (QyHKIUH HeMeMOpaHHBIX
OpraHouoB KJeTKu. PubocoMbl. MukpodunameHTsl. MBpbllIeuHble KIETKU.
Muxkpotpy6ouku. Krnerounslii nentp. CTpoeHue U JABWKEHHE XTYTUKOB H
pecHudek. MUKpOTpyOOUKH HUTOILTa3MBbl. [{eHTprons.

Snpo. OOGonouka siapa, XpOMaTWH, KapUOIUIa3Ma, SAPBINIKH, MX CTPOCHUE U
¢bynkuun. SnepHsiii 6enkoBblii MaTpukc. IIpocTpaHCTBEHHOE pPACHOIOKEHHE
XpOMOCOM B MHTep(hazHOM sipe. benku XxpomatuHa — TUCTOHBI.

Knerounsle BxitoueHus. CpaBHUTENbHAs XapaKTEPUCTHUKA KIIETOK 3YKapHOT

(pacTUTEIHHOM, )KUBOTHOH, TPUOHOIN)

2.4

AccUMUIIALNSA M JAUCCUMWISIIMA — JBE CTOPOHBI Merabonu3ma. Tumel oOMeHa
BEIIIECTB: aBTOTPOGHBIA M TeTepoTpOQHBINH. YdacTHe KUCIOpoJa B OOMEHHBIX
mpoueccax. JHepreTudyeckoe obecrieueHue KiIeTku: npespaiieHue ATD B
oOMeHHBIX TporieccaXx. DepMEHTATUBHBIA XapakTep peakluid KJIETOYHOTO
Merabonuzma. DepMeHTBl, MX CTPOEHUE, CBOWCTBA M MEXaHU3M JICUCTBHUS.
Kodepmentsl. Otnnuus (epMEHTOB OT HEOpTaHUYECKUX KaTainu3aTopoB. bemku-
aKTUBATOPbl M OEIKU-UHTUOUTOPHL. 3aBUCUMOCTH CKOpPOCTH (PEPMEHTATUBHBIX
peaxiuii oT pa3IMYHbIX (PaKTOPOB.

[lepBUuHBIl CUHTE3 OpraHUYECKHUX BewEecTB B Kierke. Portocunres. Poib
xJjoporiactoB B mpoiecce (orocunreza. (CBeroBas U TeMHOBas  (asbl.
[IponyktuBHOCTh (hoTOCHHTE3a. BimsHue pa3iauuHbIX (PAKTOPOB HA CKOPOCTh
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

XemocunTe3. PazHooOpa3ue opraHM3MOB-XEMOCHHTETHKOB: HUTPpU(DUIIUPYFOIINE
OakTepuu, >kene300aKkTepun, cepoOaKTepuu, BOJOPOIHBIC OakTepuu. 3HAYCHHE
XEMOCHHTE3a.

AnHadpoOHBIe oOpraHu3Mbl. Bunmer Opoxenwus. [IpoaykTel OpokeHHS H HX
HCIOJIb30BaHUE YEJIOBEKOM. AHA’pOOHbIE MMKPOOPraHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTUU U BO30YIUTEIN OOJIC3HEH.

AdpoOHBIe OpraHu3MBbl. DTambl 3HepreTudeckoro odmena. IloaroToBuTENbHBII
sTan. [ MKoaN3 — 6ECKUCIOPOIHOE PACIIEIUIEHUE TITIOKO3BI.

buonornueckoe OKHUCIEHHE, WM KIETOYHOE JbIXaHuWe. Poib MHUTOXOHIpHN B
mpoueccax OMOJIOTUYECKOT0 OKHCJICHUS. [uknnyeckue peaxkuu.

OxucnurensHoe (ochopunuposanue. [Ipenmymiectsa a’poOHOro Myt oOMeHa




BCIICCTB IIEPECH aHaBpO6HHM. 9(1)(I)CKTI/IBHOCTL OHEPTETUICCKOI'O oOmeHa

2.5

Peakuuu MatpuuyHoro cunresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B pEaKLUAX
MaTpUYHOTO CUHTe3a. Peannzanus HacnencTBeHHONW nHpopManuu. ['eHeTnueckuit
KoJ, ero cpoicTBa. TpaHckpunuus — marpuusbii cuHTe3 PHK. IlpuHnumne
TPAHCKPUIILUHU: KOMIUIEMEHTApPHOCTb, aHTUIIAPAJUIEIBbHOCTh, ACUMMETPUYHOCTD.
Tpancnsuus u e€ sranbl. Yyactue TpancrnopTHeix PHK B Onocunrese Oenka.
VYcnoBuss O6uocunTesa Oenka. KomupoBanue ammuokucnor. Ponb pubocom B
onocuHTese Oenka.

Opranuzanus reHoMa y IpoKapuoT U 3yKapHOT. Perynsnus akTHBHOCTU T'€HOB Y
npokapuot. ['mnore3a onepona (®. XKakoo, XK. Mano). Perymsamusi oOMEHHBIX
npoueccoB B kieTke. Kiierounblii romeocras.

Bupycsl — HekieTrouHbsle (OpPMBI JKU3HUM M OOnuratHele napasutel. CTpoeHue
MIPOCTBIX U CJIOXHBIX BUPYCOB, PETPOBUPYCOB, OAKTEPHOQaros.

Bupycuabie 3a0oneBanust 4enmoBeka, XKMBOTHBIX, pactenuii. CIINJI, COVID-19,

COIIMAJIbHBIC 1 MCIUITUMHCKUC HpO6H€MLI

2.6

Knerounsld 1ukn, ero mnepuoabl U perymsuus. MuHrepdaza u MHTO3.
OcobeHHOCTH TpoleccoB, NpoTekaoumx B uUHTepdaze. I[loaroroBka KIeTku K
nenenuto.  IIpecunteTnueckuii  (IIOCTMUTOTHYECKHUH), CHUHTETMYECKUH U
MOCTCUHTETUYECKUH (IPEMUTOTHUYECKUH ) TEPUO.IbI HHTEP(A3BL.

Marpuunsiii cunres JHK — permkanusa. I[lpuHnunsr permumkannu  JIHK:
KOMIUIEMEHTAPHOCTh, ITOJIYyKOHCEPBAaTUBHBIA CHHTE3, AHTHUIIAPAILICIBHOCTD.
Mexanusm pernkauuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomepsl u
TenoMepaza. XpPOMOCOMHBIM HA0Op KIETKH — KapuoTHN. JIUTUTOWmHBIA U
TaluIOuIHBIA  HAOOpBI  XpoMocoM. ['oMonoruuHbeie  XpoMocombl. IlonoBbie
XPOMOCOMBI.

Henenne kieTku — MUTO3. CTaguu MHUTO3a M IPOUCXOIALIME B HUX IPOLECCHI.
Tuner muroza. KapuokuHes ¥ LMTOKHMHE3. bHojormueckoe 3HaYeHHE MMTO3a.
Perynsus MuToTHYEeCKOrO IUKIA KIeTKHU. [Iporpammupyemas kiieTouHasi Tuoelb
— aromTo3.

CDYHKI_[I/IOHEUIBHaSI ICHOMHKA

OpranusMm Kak OMOJIOrHYECcKas CUCTEMA

3.1

OnHOKJIETOYHBIE, KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIE OpraHU3Mbl u
MHOTOTKaHEBBIE OPTraHU3MBI.

@opMbl pa3sMHOXKEHHs OpraHU3MOB: Oecnojoe (BKJIIOYas BEreTaTMBHOE) U
nojioBoe. Buapl  Gecrooro  pa3MHOKEHHs: NOYKOBAHUE,  CHOPYJISIHA,
(bparmMeHTanMs, KIOHUPOBAHHE.

[TonoBoe pazmuoxkenue. IlonoBeie kneTku, uiau rameTsl. Meiio3. Craguu meiiosa.

IToBenenue xpomocoMm B Mero3se. Kpoccnnrosep. bronorndecknii ¢MbICI MenHo03a




U TI0JIOBOTO Ipouecca. Melo3 1 ero MecTo B )KM3HEHHOM LIMKJIE OPIaHU3MOB.
IIpen3zaponpiieBoe paszpurue. ['ameroreHes y >kMBOTHBIX. I[loOBBIE Xene3bl.
OOpa3oBanue U pa3BUTHE TOJIOBBIX KJeTOK. CrepmaTroreHe3 U OOTEHE3.
CrtpoeHue mMoJIOBBIX KJIETOK. OIUIONOTBOpEHHE M SMOPHOHAIBHOE pa3BUTHE
*KUBOTHBIX. CITIOCOOBI OIIOIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapreHorenes.
WunuBuayansHoe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craguu sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jarymku). po6nenue. Tunsl apobnenus. OcodeHHOCTH
IpOoOJICHUsT MIIEKOTIMTAIOIINX. 3apOJIbIIIeBbIE JUCTKU (TacTpyssims). 3akiiaaKa
OpraHOB M TKaHEHd U3 3apOJbIIIEBBIX JMCTKOB. B3anMHOe BiIusHUE dYacTed
pa3BUBAIOIIETOCS 3apojibliia  (3MOpHOHATBHAS WHAYKIMSA). 3akjiajka TUlaHa
CTPOEHHS >KMBOTHOTO KaK pe3yJbTaT HepapXUyecKHX B3aUMOJCHCTBUII TEHOB.
Bnusinue Ha >MOpHOHANbHOE pa3BUTHE PA3IUYHBIX (AKTOPOB OKpY’Karolei
CpeIpbl.

Poct u pazButue xxuBoTHbIX. [locTamOpronansHelii nepuo. Ilpsamoe u Henpsimoe
pasButue. Pa3Butne c Meramopdo3oM y OECHO3BOHOYHBIX M ITO3BOHOYHBIX
KUBOTHBIX. bHONOrMueckoe 3HAYEHHE NPSIMOIO M HENPSMOIO pPa3BUTHS, HUX
pacnpocTpaHeHue B Ipupoie. Tumbl pocTa XUBOTHBIX. (DaKTOpBI peEryasiluu
pocTa KHMBOTHBIX M 4YenoBeka. CTaiuu TMOCTAIMOPHOHAIBHOTO Pa3BUTUS Y
KUBOTHBIX U uenoBeka. [lepruo/ibl OHTOreHe3a YenoBeKa.

Pasmuoxxenne wu pasButue pacrenuid. ['ametrodur u cnopodput. Meiio3 B
KU3HCHHOM IMKJIe pacteHuid. OOpa3oBaHWe Ccrmop B IIpolecce Meio3a.
'amerorene3 y pacrenuii. OIUIONOTBOPEHHE U Pa3BUTHE PACTUTEIbHBIX
Opranu3moB. /[BoifHOe OIUIOAOTBOpPEHNUE Y IBETKOBBIX pacTeHuil. Obpa3zoBaHue 1

Pa3BUTHE CEMCHU. MexaHnu3MBI peryiianuuu OHTOIrCHE3a 'y paCTeHI/Iﬁ N ) KUBOTHBIX

3.2

Hcropust cTaHOBIIEHHS M pa3BUTUS TI€HETUKM Kak Hayku. (OCHOBHbIE
TEHETUYECKHE TOHATHUS U CUMBOJIBL. [ OMOJOTHYHBIE XPOMOCOMBI, AJUIEIIbHBIE
TeHbI, AJIbTEPHATUBHBIC MPU3HAKH, OMHUHAHTHBIM M PELECCUBHBIM MPU3HAK,
TOMO3UTOTAa, TETEPO3UroTa, YHCTas JIMHUSA, THOPHUIBI, TEHOTHII, (EHOTHII.
OCHOBHBIE ~ METOJIBI ~ TCHETUKH: THOPHUIONOTHYECKUH,  [UTOJIOTUYCCKUIA,

MOJIEKYJISIPHO-TEHETUYECKUI

3.3

MonorubpunHoe ckpemuBanue. [lepBblit 3akoH MeHenst — 3aK0H eIMHO00pa3Hs
ruOpuzioB nepBoro mnokosieHus. IlpaBuno nomuHupoBaHus. Btopoill 3akoH
Mengenss — 3aKkOH paclleIUIeHUus MpU3HAKOB. lLluTosornueckre OCHOBBI
MOHOTHOPHIHOTO CKpelIuBaHus. [ umore3a 4ucToThl ramMer.

AHanmusupyromee ckpemyBanue. [IpoMexyTodHbIli XapakTep Hacel0BaHUs.
Pacmiennenye Npu3HakoB IIPYU HEMOJIHOM JOMHUHUPOBaHHH.

JurubpunHoe ckpeniuBanue. Tperwit 3akoH MeHaenss — 3aKOH HE3aBHCHMOTO

HaCJICa0BaHUsA IMPU3HAKOB. ]_[I/ITOJ'IOI"I/ILICCKI/IC OCHOBBI AU 6pI/I)1HOFO




CKpEILLIUBaHUS.
CueruienHoe HacnenoBaHue mnpu3HakoB. Pabotet T. Moprana. CuersieHHOE
HACIICJOBAHUE TI'E€HOB, HAPYILIECHUE CLEIUIEHUS MEXAY TIeHaMHh. XPOMOCOMHas
TEOpUsl HACIIEICTBEHHOCTH.

I'enetnka noma. XpoMOCOMHBIA MEXaHU3M ONpPEIENICHUs IMoja. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOTamMeTHBI M TeTeporaMeTHbiil moi. ['eHeTmueckas
CTPYKTypa TOJIOBBIX XpoMocoM. HacnegoBaHWe NTpPU3HAKOB, CHEIUICHHBIX C
TIOJIOM.

I'enotun kak uenoctHas cucrema. lInedoTponusi — MHOXKECTBEHHOE JEHCTBUE
reHa. MHOXECTBEHHBIH alIeln3M. BzamMoaelcTBHE HeaUIEIbHBIX TEHOB.

Kommnnemenrapuocts. Dnuctas. [lonumepus

3.4

BzanmopetictBue reHoTHMNA U cpepl ipy hopmupoBanuH (peHotuma. MI3MeHYHMBOCTh
npu3HakoB. KauecTBEHHbIE M KOJMYECTBEHHbIE NMPH3HAKU. BUIbl M3MEHUMBOCTH:
HEHACJIEICTBEHHAs U HACJIE/ICTBEHHASI.

MonudukaiionHass ~ U3MEHYMBOCTb.  Pomb  cpensl B (pOpMHPOBAHUHU
MoM(pUKAMOHHON M3MeHUnBOCTH. HopMa peakiiu npusHaka. BapuamoHHbIH psij
u BapuanuonHas kpuBasi (B. MHWoranncen). CBoiicTBa MOau(UKAIMOHHON
N3MEHYUBOCTH.

I'enorunnueckas n3MeHUNBOCTL. CBOMCTBA T€HOTUIIMYECKON M3MEHUYMBOCTU. BHpI
TEHOTUITMYECKON N3MEHUMBOCTU: KOMOMHATUBHAS, MyTallUOHHASL.

KomOunatiBHasi u3MeHUMBOCTh. MeHo3 ©  TMOJIOBOM TIpoIlecC — OCHOBa
KOMOMHATUBHOM M3MEHYMBOCTH. Pojlb KOMOMHATHBHOM M3MEHUYMBOCTU B CO3JIAHUU
TeHETUYECKOT0 pa3HooOpa3us B Mpejenax oOqHOro BUja.

MyraimoHHasi U3MEHYMBOCTb. BUIbI MyTaluii: T€HHbIE, XpOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W HMHIYUMPOBaHHbIE MYTAalUWH. SIJ€pHBIE UM LUTOILIA3MAaTHYECKUE
Mytaiui. CoMaTHYECKUE U MOJIOBbIE MyTallMU. [ [pryriHbI BOSHUKHOBEHHS MYTallHi.
MyrareHbl M HX BIHUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTH MYTAllMOHHOTO
nporiecca. 3aKOH TOMOJIOIHYECKUX PSAJIOB B HacaeAcTBeHHOU n3mMeHnunBoctu (H.H.

BaBI/IJIOB). BHCSII[epHaSI N3MCHYHMBOCTH N HACJICACTBCHHOCTD

3.5

Kapuotun wuenoBeka. MexayHapoaHas mnporpaMma HCCIEJOBaHUS Te€HOMA
yelnoBeka. Meroabl  U3y4eHUs] TEHETHMKM  YeJOBEKa: TeHEeaTOTHMYeCKUi,
OJIM3HEIIOBBIH, IIUTOrCHCTHICCKHIA, MOMYJISIHIUOHHO-CTATUCTUYECKUH,
MOJICKYJIIPHO-TE€HETUYECKHH. CoBpeMeHHOe ompeeeHNe TeHOTHIIA:
MMOJTHOTEHOMHOE CEKBEHHUPOBaHWE, TEHOTUITUPOBAHUE, B TOM YHUCIIE C IMOMOIIBIO
[MIP-anamm3a.  HacnencrtBennele  3a0oneBaHusi  4enoBeka. [eHHblE U
XpOMOCOMHBIE 0oJie3HHU qeJI0BEKA. Bonesuun C HacJIeICTBEHHOU
MPEaPacHoIOKEHHOCThIO. 3HAYEHNE MEJAMIIMHCKOW I'€HETHKU B MPEIOTBPAILICHUN

1 JICYCHUU TeHETHYECKUX 3a00J1eBaHMi yeaoBeka. CTBOIOBEIC KICTKH




3.6

JloMecTHKanus 1 cenekuus. 3apoKICHUE CENEKIMU U ToMecTuKannu. Ydyenue H.M.
BaBuioBa 0 LeHTpax MPOUCXOXKIEHUS W MHOrooOpasus KYJIbTYPHBIX PACTEHHH.
Ponp cenekuuu B co3naHuM COPTOB PACTEHUI M MOPOJ KUBOTHBIX. CopT, nmopona,
LITaMM. 3aKOH TOMOJIOTMYECKHUX DPSIOB B HacleACTBEHHOM m3MeHumBoctd H.U.
BaBwunioBa, ero 3HaueHHe A1 CENEKIIMOHHON paOOThI.

Metoapl  ceneKUMOHHOM paboThl. VIckyccTBEHHBIM OTOOp: MAacCOBBIM U
VHIUBUYAJIbHBIN. Drarsl KOMOHWHAIIMOHHON CCJICKIINH. UctriTanne
npousBoguTeneil mo moromMcTBy. OTOOp MO TEHOTHIy C IOMOIIBIO OLEHKH
(deHoTuna MOTOMCTBA U OTOOP 10 TEHOTHUITY ¢ IToMolIbio aHanuza JJHK.
HckyccTBeHHBIM MyTareHe3 Kak METOJ] CEJIEKITMOHHON paboThl. PagnanonHeril u
XUMUYECKUH MyTareHe3 Kak MCTOYHMK MyTallMd Yy KyJIbTYpHBIX (hopM
OopraHu3moB. lcnonb3oBaHME TE€HOMHOIO pEOAKTUPOBAHUSA U METOJAOB
pexomOuHanTHBIX JIHK 111 mosryyenus ncxotHOro mMarepuana Juist CeleKLnu.
[onyyenne nomuruionioB. BuyrpuBumoBas rubpuamszaims. bimskoponcTBeHHOe
CKpelMBaHue, Wi MHOpHMHT. HepoacTBeHHOe CKpelMBaHWe, WIA ayTOPHAWHT.
I'eteposuc u ero npuumHel. Mcnosnb3oBaHue rereposuca B cenekuuu. OtnanéHHas
ruOpunmsaiys.  [Ipeononenne Oecrioaust MEXKBUIIOBBIX THOPHIOB. JlOCTIDKEeHHs

CEJIEKLIMU PACTEHU I U )KUBOTHBIX

3.7

OOBEKTHI, HCIIONB3YEMbIE B OMOTEXHOJIOTUH, — KJIETOYHbIE M TKAHEBBIE KYJIbTYPBI,
MUKpPOOPraHU3MBbl, HX  XapaKTepUCTHKa. TpaguioHHass OMOTEXHOJIOTUS:
xje0oneueHne,  MOTyYeHHE  KHUCIOMOJIOYHBIX  TPOJYKTOB,  BHHOJEIHE.
Muxkpobuonorudyeckuii cuHTe3. OOBEKTBI MHKPOOHOJOTHYECKUX TEXHOJIOTHIA.
[IpousBoacTBO  Oenka, aMHUHOKUCIOT W BUTAaMUHOB.  VIcKyccTBEeHHOE
OIUIOAOTBOPEHUE. PEKOHCTpYKLMSI SHLEKIETOK M KJIOHUPOBAHUE >KMBOTHBIX.
Meroa TpaHCIIaHTALIMH €D KIIETOK.

XpoMOCOMHAass U TeHHas UWHXeHepus. VICKyCCTBEHHBIA CHHTE3 T€Ha |
KoHcTpyupoBanue pexomoOunantHeix JIHK. JlocTiwkeHuss M mepCreKTHUBHI
XpOMOCOMHOH ¥ TCHHOW WHXXEHEPHUH. MeEIUIUHCKHE OHOTEXHOJIOTHH.

Hcnonbp30BaHKue CTBOJIOBBIX KJIECTOK

Cucrema n MHOFOO6pa3I/IC OpPraHnu4YCCKOro Mmmpa

4.1

buonornmueckoe  pazHooOpasue  opranusmoB.  CoBpeMeHHas  cuUCTeMa
opranuueckoro Mmwupa. IlpuHIMNBI KiaccupuKanuu OpraHu3MoB. OCHOBHBIE
CUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB.

OCOOEHHOCTH CTPOEHUS U >KU3HEIEATEIbHOCTH OJHOKJIETOYHBIX OPTaHH3MOB.
bakTepun, apxeu, 0JHOKJIETOUHBIE TPUObI, OJHOKJIETOUHBIE BOJOPOCIH, APYTHE
poTucTbl. KosloHnanbHble OpraHu3Msl. J[BUkKEHUE OJTHOKJIETOUHBIX OPTaHU3MOB:
amM&00HHOE, )KTYTUKOBOE, PECHUYHOE. 3aIllUTa y OJHOKJIETOYHBIX OPTaHU3MOB.

Pa3znpaxxuMocTh y OJTHOKJIETOUHBIX OpraHu3MoOB. Takcuchl




4.2

MHoroxkJieTouHble pacTeHus. B3anMocCBsa3b yacTel MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOIO opranusMa. OpraHusm
Kak eauHoe 1enoe. TkaHu pacTteHuid. TumIbl PacTUTENbHBIX TKaHEW:
oOpa3oBarenbHasi, TOKPOBHAs, TMPOBOJAIIAs, OCHOBHAas, MeEXaHWYecKas.

OcobeHHocTH cTpoeHUs, PYHKIMNA U pacoNI0KEeHUS TKaHEeH B OpraHax pacTeHUI

4.3

BereratuBHble U TeHEepaTUBHbBIE OpraHbl pacTeHUN. DyHKIUN OPraHOB U CUCTEM
opranoB. Kapkac pacrenuid. J[BUKe€HNE MHOTOKJIETOUYHBIX PACTEHUI: TPOIIM3MbI U
HacTuu. llornomieHne BOJBI, YIVIEKUCIONO Tra3a M MUHEPAIbHBIX BELIECTB
pactenusiMu. Jlpixanue pactenuid. uddysust razoB yepe3 MOBEPXHOCTh KIIETKH.
TpaHcriopTHbIE CHCTEMBbl pacTeHWil. Bpimenenwe y pactenuwil. 3ammra y
MHOTOKJIETOUHBbIX pacTeHuil. Kyrukyna. CpeacrBa MacCMBHOM W XUMHUYECKOH
3anThl. OUTOHIMIBI.

PazgpaxxuMocTs M perymisius y opraHu3MoB. Pa3gpaxuMocTe W peryisuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocrtoBrie BCIICCTBA U UX 3HAYCHHUC

4.5

MHOTOKJICTOYHBIC ~ KMBOTHBIC.  B3aMMOCBSI3b  YacTeil  MHOTOKJIETOYHOTO
opranu3ma. TkaHH, OpraHbl H CHCTEMbl OPTaHOB MHOTOKJICTOYHOTO OpPraHU3Ma.
Opranusm kak eauHoe 1enoe. ['omeocras. TkaHu KUBOTHBIX M YeloBeKa. THIIbI
KUBOTHBIX TKaHEW: SNHUTENHATIbHAs, COCIUHUTEIILHAS, MBIIICYHAsI, HEpPBHAs.
OcobenHocti crpoeHus, (yHKIUHA W PACIONIOKCHHUS TKaHEW B OpraHax

JKHUBOTHBIX U YCJIOBCKA

4.6

Oprasbl U CUCTEMbI OPraHOB KUBOTHBIX. DYHKIIUA OPTaHOB U CUCTEM OPraHOB.
Omopa Ttena opranu3moB. CKeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHbIX. HapyxHblil U BHyTpeHHUI ckeneT. CTpOeHUE M THUIIBI COEIUHEHUS
KOCTEH.

JIBuKE€HUE MHOTOKJICTOYHBIX JKMBOTHBIX. IluTtanume >kuBOTHBIX. IluTanme
MMO3BOHOYHBIX KUBOTHBIX. Jlpixanue kuBOTHBIX. KoxkHOe npixanue. JKabepHoe u
JIETOYHOE JbIXaHHue.

JIpIXaHue TO3BOHOYHBIX >KMBOTHBIX. ODBOJIIOIMOHHOE YCIOXXHEHUE CTPOEHHUS
JErKUX MO3BOHOYHBIX XUBOTHBIX. JlpIXaTelbHas cUcTeMa 4elloBeKa. MexaHu3m
BEHTWSILUUA JIETKUX Yy NOTUI U MJIEKONUTAIOUMX. TpaHCOPT BEIIECTB Yy
opranu3MoB. TpaHCHOPT BELIECTB y XUBOTHBIX. KpoBeHOCHas cucrema u eé
opranbl.  KpoBeHocHass ~ cucreMa  MO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpOBOOOpAIICHUs. JBONIOIMOHHBIC  YCIOXXHEHHSI CTPOSHUS  KPOBEHOCHOM
CUCTEMbl MO3BOHOYHBIX >KUBOTHBIX. Bbinenenue y opranu3smoB. Beigenenue y
*KUBOTHBIX. CoKkpatuTenbHbie Bakyosid. Opransl BeiaeneHus. CBsi3b MOJOCTH Tea
C KPOBEHOCHOW M BBIICIUTEIIBHOW CHCTEMaMH. BplneneHue y mNO3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKMBOTHbIX. IlOKpoBEI M HX

IIPONU3BOAHEIC.




Pa3npaxxuMocTh M perynsnus y OpraHu3MoB. PazipakuMocTb y OJHOKJIETOYHBIX
oprann3moB. Takcuchel. Pa3zapakumMocTe M PEryisiUsl y MHOTOKJIETOYHBIX
pacteHuii. PocToBble BeLECTBa U UX 3HAUCHHUE.

HepBHas cuctema u peduieKTopHast peryssius Y MHOTOKJIETOYHBIX KHBOTHBIX.
HepBhast cucrema u €€ oTaenbl. DBONIOIMOHHOE YCIOXKHEHUE CTPOCHUS HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pazpabotka anroputMoB u mporpamm i 3¢¢GeKTUBHON (YHKIMOHAIBHON
aHHOTAINH T€HOMOB, TPAHCKPHUIITOMOB, IIPOTEOMOB, MeTab0JI0MOB

MHKPOOPTraHNU3MOB, PACTEHUM, )KUBOTHBIX U YEJIOBEKA

OpI‘aHI/I3M YCJIIOBCKA U €TI0 3J0POBLC

5.1

Opransl ¥ cucTEMBI OPraHoB uyenoBeka. OTAebl TOJIOBHOTO MO3Tra IMO3BOHOUHBIX
KHUBOTHBIX. Pednexc u pednextopHas mayra. be3sycrnoBHbIE W YCIOBHBIE
peduiekcol. ['ymopanibHas perynsuus M SHIOKPUHHAs CHUCTEMa >KMBOTHBIX U
yesoBeka. JKene3sl SHAOKPUHHOW CUCTEMBI U UX FOPMOHBIL. J[eHCTBUE TOPMOHOB.
B3auMocBsI3p HEpBHOM M >HIOKPUHHOM cucTeM. [unoranamo-runoduzapHas

cucreMa. Pedekc u pedektopHas nyra. be3ycnoBHbie U ycloBHbIE pedIieKCh

5.2

3ammra opranuzma oT Ooine3Heil. UmmyHHas cuctema denmoBeka. KieTouHblit u
TyMOpaldbHBIA UMMYHHUTET. BpoXAEHHBIN, NpUOOPEeTEHHBIN crenuduyecKuit
UMMYyHUTET. Teopus KIOHAIbHO-ceIeKTUBHOr0 ummyHutera (I1.Opnux,
®.M.bepuer, C.ToneraBa). BocnanutenbHble OTBEThl OpraHu3moB. Ponb

BpO)K)IéHHOF 0 UMMYHUTCTA B pa3BUTUN CUCTCMHBIX 3a00JIeBaHUIM

5.3

KpOBCHOCHaH cucreMa U eé OpTaHBbI. CCp,Z[I_IC, KPOBCHOCHBIC COCYIbl U KPOBb.

Kpyru kpoBooOparienus. Pabota cepana u e€ perynsuus

5.4

HBIXB.HI/IC YCJIOBCKA. I[I/I(I)(I)YBI/ISI ra3oB 4€pe3 IMOBCPXHOCTDb KIICTKH. HBIXaTeJ'IBHaH
CUCTEMA  YCJIOBCKA. I[BIX&TCJIBH&SI MOBCPXHOCTD. PerJISILII/ISI JbIXaHHs.

JlpixaTenbHble 00bEMBI

5.5

[InmeBaputenbHas cucrtema 4venoBeka. OTaensl NUIIEBAPUTENBHOTO TPAaKTA.
[InmeBapuTenbHble  Kenle3bl.  BHYTPUIIONIOCTHOE M BHYTPHUKIIETOYHOE

MUIIEBAPEHUE

5.6

ITokpoBel u ux mnpousBoaHble. Opranbl BbifeneHus. [louku. Crtpoenue u
¢byHKmoHnpoBanue HedpoHa. OUIIbTpaIus, CEKpelyst U 00paTHOE BCACHIBAaHHE

KaK MeXaHU3Mbl pabOThl OpraHoB BblaeneHus. O0pazoBaHHE MOYH Y YEIOBEKa

5.7

I[BI/I)KGHI/IG YyeJIoBeKa: MblmeuHas cucteMa. CKeJeTHbBIC MbBIIIOBI X1 HUX pa60Ta.

CtpoeHue 1 TUIBI COETMHEHUS KOCTEH

Teopus sBosronuu. Pazputue Xu3Hu Ha 3emiie

6.1

9BOJ’II-OI_II/IOHHa5{ TCOpUA 4. I[apBI/IHa. HpeI[HOCLIJ'IKI/I BO3HHUKHOBCHUA

napBuHU3Ma. JKU3Hb U Hay4Has aeaTenbHoCcTh Y. /lapBuHa.




JIBmkymue cuibl Botoruu BuaoB mo Y. JlapBuHy (BbICOKas MHTEHCHBHOCTh
pPa3MHOXKEHHST OpPraHM3MOB, HAclEeJCTBEHHAas HM3MEHYMBOCTh, Oopnba 3a
CYIIIECTBOBAHUE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINA OTOOD).

Odopmrnenne cunternueckoit Teopun sBomoonnu (CTD). HelttpanbHas Teopus
sBoonud. COBpeMEHHasi HBOJIOLMOHHAS OWONIOTHS. 3HAYCHHE JBOIIOIMOHHON

Teopur B (POPMHUPOBAHNHN €CTECTBEHHO-HAYYHOU KapTUHBI MUpa

6.2

[Momynsmust Kak >JIeMeHTapHas enuHuma 3BoNouH. COBpPEMEHHBIE METOJbI
OLIEHKM TEHETHYECKOTO pa3sHooOpa3us M CTPYKTYpbl mnomynsuuii. V3menenue
reHooH/Ia TOMyJSAIHH KaK JJIEMEHTApHOE OHBOJIOIMOHHOE SIBICHHE. 3aKOH
reHernyeckoro papHosecus [x. Xapau, B. BaitnGepra.

OneMeHTapHble  (AaKTOphl  (ABMKYIIME CHIJIBI) OSBOJIONUH. MyTallmOHHBINA
mporecc. KomOunatuBHasi u3MeHUMBOCTH. [Ipeiidp TeHOB — cCiydaiiHbIe
HEHanpaBieHHbIE M3MEHEHHs] 4YacToT amiened B mnonymsuusax. Oddext
OCHOBATeJIsI. Murparuu. W3omsius TOTTYJISIIIUIA: reorpaduueckas
(mpocTpaHcTBEeHHAs ), OHoIornyeckas (penpoayKTHBHAS).

EcrectBenHplii oTOOp — HampaBistiomuii  Qaxktop sBomormu.  POpMbI
€CTECTBEHHOT0  0TOOpa: ABIKYIIUHA, CTAOMIM3MPYIONIUH, pa3pbIBArOIIU
(mu3pyntuBHbIi). [TonoBoit oT6op.

[IpucnocoONeHHOCT ~ OPraHM3MOB ~ KaK  pe3yabTaT  MHUKPOIBOJIOIHH.
Bo3HuKkHOBEHHE  NPHUCIIOCOOJIEHWH Yy  OpraHu3MoB.  ApomMopdo3bl |
uanoanantanuu. [Ipumeps! mpucrnocobaeHnit y opraHnuzMoB. OTHOCHTEIBHOCTD
MIPUCTIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero kpurepuum u cTpykTypa. BupooOpasoBanue Kkak —pe3ynabTaT
MUKpO3BOJtouU. M3omauus — kiodyeBod ¢akTtop BugooOpazoBaHus. Ilytu u
CIOCOOBI BHJI000pa30BaHHUS: aJUTONaTPUIECKOE (reorpaduueckoe),
CUMMAaTpu4eckoe  (IPKOJOTMYECKOE),  «MTHOBEHHOE»  (TOJHMILIONIU3aLus,
rubOpuauzanus). JauTensHOCTh SBONIOIMOHHBIX MPOIECCOB.

MexaHu3Mbl pOPMUPOBAHUS OUOIOTHYECKOTO pa3HO0Opa3Hsl.

Ponb 3BOMIONIMOHHON OHMONIOTHMHM B pa3pabOTKE HAyYHBIX METOJIOB COXpPAHECHHS
Ooropa3zHooOpa3us. MHKPOIBOIONUS U KOIBOJNIONHS TApa3UTOB U UX XO3SCB.
MexaHnu3Mbl (POPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM M CIIOCOOBI OOPHOBI

C HEH

6.3

Metoapl n3ydeHuss Makpo3Boironuu. [lameoHTonornyeckue MeToAbl H3y4eHUS
sBosroninu. [lepexoaubie GopMbl U PUIIOrEHETUYECKHE PSAIbl OPTaHU3MOB.
buoreorpaduueckue mMeronpl n3ydenus sBosounn. CpaBHeHHE (BIopsl U payHbI
MaTepUKOB M OCTPOBOB. buoreorpadudeckue obnactu 3emiid. Bumpi-sHIeMuku u
PEITUKTHL

9M6pI/IOJIOFI/I‘leCKI/Ie n CpaBHI/ITeJ'ILHO'MOp(I)OJ'IOFI/IIICCKI/IC MCTOAbl H3YUYCHUA




HBONIIOLMU. ['@HeTHYecKne MEXaHH3MBbl HBOJIIOIMM OHTOTEHE3a U TIOSBICHUS
SBOJIIOIIMOHHBIX  HOBIIECTB. [ OMONOTMYHBIE W  AHAIOTHMYHBIE  OPTaHBbL.
PynumenTtapubie  opraHbl W araBU3Mbl.  MOJEKYISIPHO-TEHETHUECKHE,
OMOXMMHUYECKHE ¢  MaTeMaTUYeCKUe  METOAbl  W3YYEHHUS  DBOIIOIHUHU.
T'oMonornunbsie reHsl. COBpeMeHHBIe MCTOABI TMOCTPOCHUSA (bHJIOFGHeTI/I‘-IGCKI/IX
JICPEBHEB.

XpOMOCOMHI)Ie MyTalMuu 1 3BOJIFOIIUSA T'CHOMOB.

OO6mme 3akoHOMEpPHOCTH (TpaBmiia) HBOMIONUH. HeoOpaTUMOCTh 3BOJIOINH.

AnantuBHasg paguanus. HepaBHOMEPHOCTh TEMIIOB YBOIIOLMH

6.4

Hayunbie THMOTE3bl TNPOUCXOXKACHUS JKM3HM Ha 3emse. AOuWOreHes wu
na”cnepMus. JloHaydHble MPECTAaBICHUS O 3apPOXKJICHUN JKU3HU (KPEALMOHU3M).
I'mnore3a MOCTOSIHHOTO CaMO3apOXKICHHs )KM3HHU M €€ OIpPOBEPKEHUE OINbITaAMHU
®. Pemu, JI. Cnamnanuanu, JI. Tlactepa. IlpoucxoxnaeHue KU3HU U
acCTpOOHOJIOTHS.

OcHoBHbIE 3Tanbl HEOPraHWYECKON 3Botouuu. IlnanerapHas (reosiornuyeckas)
9BOJIIOLIMA. XHMMMUYECKass »HBOJIOLUA. AOHOTEeHHBIH CHUHTE3 OPraHUYECKUX
BemecTB u3 Heopranumdeckux. Omeir C. Mumiepa u I'. FOpu. OO6GpaszoBanue
nosmMepoB U3 MoHoMmepoB. KoarepBatHag runore3a A.M. Onapuna, rumoresa
nepsuuHoro OynboHa JIx. XonneitHa, reHetuueckas runoreza I. Mémnepa.
Pu6osumer (T. Yek) u rumoreza «mupa PHK» V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hctopus 3emin u Metonpl e€ usydeHus. lckoraemble OpraHM4ecKHe OCTATKU.
I'eoxponosiorust u e€ meronsl. OTHOCHUTENbHA M AOCOJIOTHAs I'€OXPOHOJIOTHS.
I'eoxpoHosiornyeckast Kasa: S0Hbl, 3pbl, IEPUO/IBL, STOXH.

HauanbHble 3Tanel opranuueckoil sposonuu. [losiBieHne u 3BomoLus MEPBBIX
KJIETOK. OBOJIIOUUS MeTabosn3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpemeHHbIe MUKPOOHbIE OMOIIIIEHKH KaK aHaJIor MepBbIX Ha 3eMile COOOLIECTB.
CrpomaronuTtsl. [IpokapuoThl U SYKapUOTHI.

[Ipoucxoxaenue sykapuoT (CUMOMOreHe3). OBOJIIOLIMOHHOE IPOUCXOXKJICHUE
BUpYycoB. IIpoucxoxaeHre MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HHKHOBEHHE
OCHOBHBIX TPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcCHOBHBIC OTambl SBOJIONUHM BBICIIMX pacTeHHid. OCHOBHBIE apoMOp(O3bI
pactenuil. Bpixon pacrenmii Ha cymy. IlosBiieHHE CHOpPOBBIX pacTeHUN U
3aBoeBaHue umu cymu. CemeHHble pacTeHus. lIpoucxoxaeHue IBETKOBBIX
pacTeHuil.

OcCHOBHBIE 3Tambl 3BOJNIOLMU KUBOTHOrO Mupa. OCHOBHBIE apoMop(ho3bl
KUBOTHBIX. BeHzckas ¢ayHa. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX
TunoB. [lepBbie XopaoBbI€ KUBOTHBIE. JKU3HB B BOJIE. DBOJIOLUS TO3BOHOYHBIX.

[Tpoucxoxnenne ampuobuit u pentuwinid. I[IpoucxoxieHre MIEKONHUTAIOMINX U




ntun. Ilpunnun  karoueBoro apomopgo3za. OcBoeHHe O€CO3BOHOYHBIMHU U
II03BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3emiie MO 3paM U MEepUoJaM: apXel, MpoTepo30i, Naaeo30M,
Me3030i, KaifHO30M. OOmas xapakTepuCTHKa KJIMMara M TIeoJOrHYecKHX
nporieccoB. [losiBJIeHNE U pacUBET XapaKTepHBIX OPraHU3MOB. YTieoOpa3zoBaHUe:
€ro YCJIOBUS U BIIMSIHUE Ha ra30BbI COCTaB aTMOC(]EpHI.

MaccoBble BbIMHpAHUSI — 3KOJIOTUYECKHE KpHU3HChl mpouuioro. Ilpuuunsl u
CJIEJICTBHSI MacCOBBIX BbIMUpPAHMA. COBPEMEHHBIN DKOJIOTUYECKUN KPHU3HC, €T0

0COOEHHOCTH

6.5

Paznenst w 3amaunm  anTpomnosorud. Meroasl aHTponosioruu. CTaHOBIICHHE
MIPEACTABICHUN O MMPOUCXOKICHUH UeraoBeKka. COBpEMEHHbBIE HayYHbIE TEOPUU.
CxoncTBO uenoBeka € KUBOTHBIMH. (CHCTEMaTHYeCKOE MOJIOKEHHE YeOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJNOBEKA € JKMBOTHBIMU:  CPaBHUTEIBHO-
MOP(OIOTHUECKHE, AMOPHOJIOTHYECKHE, (bU3HOTI0T0-OMOXUMUYECKHE,
noBegeHueckue. OTauyus 4eaoBeKa OT )KUBOTHBIX. [IpsIMOX0KIeHUE U KOMILIEKC
CBS3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOM CUTHAIBHOM
CUCTEMBI.

JiBwxyue cuibl ((hakTopbl) aHTPOIOreHe3a: OWOJOTHUYECKHE, COLMAIbHBIE.
CooTHolreHue OMOJIOTHYECKUX U COIATIBHBIX (PaKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaJIUU AHTPONOreHe3a. ABCTPAIONUTEKH — ABYHOTHE MPEIKH JIFO/IEH.
UYenoBek  yMmenblil, INepBbIE H3TOTOBJIECHMS  opyaui  Tpyaa. UYenosek
MPSAMOXOSIIMK W TEPBBIA BBIXOH Jtonel 3a mpeaensl Adpuku. YemnoBek
reiienb0eprckuii — oOIIMK MpeIoK HeaHAEePTATbCKOro 4YellOBEeKa M 4eloBeKa
pazymHoro. YesoBek HeaHAEPTAIbCKUWA Kak BHUJ JIIOJEH XOJOJHOTO KJIMMAaTa.
UYenoBek pa3ymMHBI COBPEMEHHOI'O THIIA, JIEHUCOBCKHI YEJIOBEK, OCBOCHHUE
KOHTHUHEHTOB 32 MpenenaMu A Qpuku.

DBOJNIONMS COBPEMEHHOTO uYeloBeka. EcTecTBeHHBI OTOOp B MOMYISLHUAX
yenoBeka. MyTrannoHHBIH nporiecc W noiauMopdusm. [lomynsnuoHHBIE BOJHBL,
npeiid TeHoB, MuUTpaIUsi U «dPPEKT OCHOBATEIS» B MOMYIISIIIHSIX COBPEMEHHOTO
YeN0BeKa.

UYenoseueckne pacel. [lomate o pace. bosbmme pacel:  eBpomneongHas
(eBpa3zmiickasi),  aBCTpaJO-HErpoMJHAs  (PKBATOpHANIbHAS),  MOHTOJIOUIHAS
(asmarcko-amepukaHckas). Bpemss u myTu pacceneHusi uyenoBeKa MO IIaHEeTe.
EnuncrBo  uenoBeueckux pac. HayuyHas  HecOCTOATENbHOCTh — pacu3Ma.
[IpucnocoOneHHOCTh YenoBeKa K pa3HbIM YCIOBHUAM OKpPY)KAoIIeH cpeabl.
Bnusnue reorpaduueckoit cpenpl U Apedida TeHOB Ha Mopdoyorui u

(I)I/ISI/IOJ'IOFI/IIO YCJIOBCKaA

DKOCHUCTEMBI U MPUCYIITNE UM 3aKOHOMEPHOCTH




7.1

Pasnens! u 3agaun sxosnorun. CBs3b SKOJIOTUU C IPYTUMH HayKaMHU.
Mertoapl skonoruu. IloneBble HaOmMOnEHUs. OKCIEPUMEHTHI B  3KOJOTHH:
NpUpOAHbIE W JlabopaTopHble. MoJenupoBaHue B HSKOJIOTUH. MOHUTOPHUHT

OKpY’KaIoIel Cpe/bl: JOKAIbHBIN, pernOHANBHBIA U TI100aTbHBINA

7.2

DKkonoruyeckue (PakTopbl W 3aKOHOMEpPHOCTH ux aedcTBus. Knaccudukanums
IKOJOTHYECKUX (aKkTOpoB: abWOTHYECKHe, OWOTHUYECKHEe, aHTPOIOTCHHBIC.
OOme 3aKOHOMEPHOCTH JIHCTBUS  SKOJNOTHYEeCcKUX (akTtopoB. IIpaBuio
muHumyMa (K. Ilnpenrens, 0. JIubux). TonepaHTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHbBIE OPTaHU3MBI.

Abuotnueckue ¢aktopsl. CBET Kak dKoJornueckuii ¢axtop. JlelcTBre pa3HBIX
Y4aCTKOB COJIHEYHOIO CIIEKTpa Ha OpPraHU3Mbl. OKOJIOTUYECKHE TIPYIIIbI
pacTeHMH W JKMBOTHBIX II0 OTHOIIEHHIO K cBeTy. CHrHaibHas pojb CBETA.
DoTONEPUOAU3M.

Temmeparypa kak »dkosorudeckuii (akrtop. JlelictTBue TeMmreparypbl Ha
opranu3msl. [10MKHUIOTEPMHBIE 1 TOMOWOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPraHU3MBI.

Bnaxxnoctp kak okomormueckuid  akrop. IlpucmocoOneHust pacTeHH K
MoJIep’KaHuI0 BOAHOTO Oamanca. Knaccudukanus pacTeHHH MO OTHOIIEHHIO K
Bozie. [IpucnocoOnenns >KMBOTHBIX K U3MEHEHHIO BOJHOTO PEKUMA.

Cpenbl 0OOMTaHMSI OpPraHU3MOB: BOJHAas, HA36MHO-BO3JyIIHAs, ITOYBEHHa,
rmyOMHHAsT  TOJMOYBEHHAs, BHYTpHOpPTraHuU3MeHHas.  (DHU3UKO-XUMHYECKHE
0COOEHHOCTH cpesl oOuTaHusl opraHu3MmoB. I[IpucrnocobieHust OpraHusMoB K
KHU3HHU B pa3HbIX CPEAaXx.

buonornueckue putmsl. BHemHue u BHyTpeHHHE pUTMbL. CyTOYHbBIE M TOJMYHBIE
put™Mbl. [IpHrcrioco0aeHHOCT, OPraHU3MOB K CE30HHBIM HM3MEHEHMSIM YCIOBHH
AKHU3HU.

XKuznennsie ¢opmbl opranuzmoB. [lonstue o xusHeHHOU ¢opme. XKu3HeHHbIE
(GopMBI pacTeHUi: AEpeBbs, KyCTApHUKH, KYyCTAPHUYKH, MHOTOJIETHHE TPAaBHI,
OJHOJIeTHHE TpaBbl. JKuU3HEHHBIE (POPMBI )KUBOTHBIX: THUAPOOHUOHTHI, T€OOUOHTHI,
a3poOnoHTEI. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HH.

buotndeckue dakxtopbl. Buasl OMOTHYECKHUX B3aMMOJCHCTBHI: KOHKYPCHIIUS,
XUIIHAYECTBO, cUMOMO03 U ero ¢opmel. [lapasutusMm, Koomepanus, MyTyalnu3M,
KOMMEHCAIIN3M (KBapTUPaAHTCTBO, HaxJ1eOHUYECTBO). Herpoduueckue
B3auMoJecTBusl  (Tonmuueckue, (Qopuueckue, (abpuyeckue). 3HaueHUE
OMOTHYECKMX B3aUMOJCHCTBUI JJs1 CYLIECTBOBAaHMS OpraHU3MOB B cpene

oOHWTaHU. HpI/IHLII/Il'I KOHKYPCHTHOI'O UCKJIFOUCHHU A

7.3

DKOJIOTUYECKHE XapaKTepUCTUKU mnomynsauuu. [lomynsauusa kak Ouojormueckas

cucrema. Poib HEOMHOPOJHOCTH cpefibl, (pruznyeckux 0apbepoB U OCOOEHHOCTEH




Oouonornu BUAOB B (POPMHPOBAHHM MPOCTPAHCTBEHHOW CTPYKTYPHI MOIYISIIUH.
OCHOBHBIE TIOKA3aTeIu MOMYJISALUU: YUCICHHOCTb, IUIOTHOCTb, BO3pacTHas M
MOJIOBasi  CTPYKTYpPa, POKIAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpALIHSL.

Dkosoruyeckasl CTpykTypa mnomyiasuuu. OIlLleHKa YHCIEHHOCTU MOMYJIALIMH.
JlnHaMKKa TOMYJSALMU U €€ PEeryianus. bUOTHUYECKUI MOTEHIMAN TOIMYJISIUH.
MogenupoBanue JUHAMUKU —nonyisiuud.  KpuBble  pocTa  YMCIEHHOCTH
nonyysinuu. KpuBble BbDKHMBaHUA. Perynsiuus 4MCIEHHOCTH TOMYJALMN: pPOJb
(hakTOpoB, 3aBUCAIIMX M HE 3aBUCANIUX OT TUIOTHOCTH. OKOJOTHUYECKHE
crpareruu BuaoB (I- u K-crparerumn).

[Tonatue 00 »oKonormyecko Hwuiie Buaa. Mecroobutanue. MHOTOMepHas
Mozenb akosiorndeckor Humu Jx.M. XarunmHcona. Pa3zmepsl 3KOI0rMYecKoin
Huwd. [loreHunansHas u peanu3oBaHHas HUILIU.

Bun kak cucrema nomysisauuil. Apeansl BUAOB. Buasl M UX KM3HEHHBIE
CTpaTerumu. 3aKOHOMEPHOCTH  MOBEHACHUS M MHUIpaludid  KUBOTHBIX.

buonornueckne nHBa3NU JYKCPOJHBIX BUIOB

7.4

CoobmiectBa opranuzMoB. buorneno3 u ero crpykrypa. CBsizu Mexay
OpraHm3MamMu B OHOIIEHO3e. JKOcHCTeMa Kak OTKpbiTas cucrema (A.J[xk.
Tencnu). DOyHKIMOHAIBHBIE OJIOKM OPraHU3MOB B DIKOCHUCTEME: IMPOIYIICHTHI,
KOHCYMEHTHI, peayueHTtsl. Tpoduyeckue ypoBHu. Tpodudeckue menu u CeTH.
Abuotnyeckue Onoku skocucteM. [1ouBbl M Wbl B 3KocucteMax. Kpyrosopor
BEUIECTB U ITOTOK DHEPIUU B DKOCUCTEME.

OcHoOBHBIE IOKa3aTeNH 3KOCHCTeMBl. bnomacca M npoayKuus. DKOJIOTMYECKUE
UpaMU/Ibl YyKcel, O0MOMacChl U SHEPIHH.

HanpaBnenHble 3aKOHOMEpHBbIE CMEHBI COOOLIECTB — cyKleccud. IlepBuuHble U
BTOPUYHBIE CYKIIECCUM M UX IPUYMHBL AHTPOIIOI€HHBbIE BO3JCHCTBHUA Ha
cykueccuu. KinnmakcHoe cooOrectBo. buopasHooOpasue 1 noiaHOTa KpyroBopora
BEIIIECTB — OCHOBA YCTOWYNBOCTH COOOILIECTB.

[Ipupoanbie 3KOCHCTEMBI. AHTPONOIEHHBIE JKOCHCTEMBL. ATpPO3KOCHCTEMA.
ArpouieHo3. Paznnunst Mexy aHTPOIIOI€HHBIMU U IPUPOJHBIMU IKOCHUCTEMAaMU.
Ypb6oskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOodKkocucTeM. ['opoackas ¢uopa u
¢dayna. CuHaHTpOIHM3AIUs TOPOACKON (hayHbI. bronornueckoe u X03siCTBEHHOE
3HAYEHHE arpo3KOCHUCTEM M YpPOOIKOCUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aUMOJEICTBUI OPraHU3MOB B SKOCHCTEMAX.

IIepeHoc >HepruM M BEHIECTB MEXKIY CMEKHBIMH 3KOCHCTEMAMH. Y CTOMYHUBOCTH
OpPraHM3MOB, TONYJISOUM ¥ DKOCHUCTEM B YCIOBHSX €CTECTBEHHBIX U

AHTPOIIONEHHBIX BO3/IENCTBUI

7.5

buochepa — oOmennanerapHas oOojouka 3eMiid, T/Ie CYIIECTBYET WU




cyllecTBoBaja JXKu3Hb. YueHue B.M. Bepnanckoro o Ouocdepe. ObGnmactu
6uocdepsl u e€ coctas. Kuoe BerecTBo 6uocheps! U ero GyHKIHH.
3aKOHOMEpHOCTH cymiecTBoBaHUs Ouocdeprl. OcobeHHOCTH OMoOchepbl Kak
rmobanpHOW  3KocucTeMbl.  JluHamuyeckoe  paBHOBecMe B Ouocdepe.
KpyroBopotsl BemiectB U OHMOreOXMMHYECKHE LUKIBI (yriaepoja, as3ora).
PurmudHOCTS siBIIeHUI B Ouocdepe.

3onanbHOCTh OMOcheprl. [lonstue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJPA,
XBOIHBIE Jleca, CMEMIAaHHbIE W MIMPOKOJHMCTBEHHBIE Jieca, CTENH, CaBaHHBI,
MyCTBIHU, TPONHMYECKHE Jieca, BBICOKOTOphs. Kimmar, pacTUTElnbHBIH U
KUBOTHBII MUp OOMOB CYIIIH.

CtpykTypa M (QYHKIHS XHBBIX CHCTEM, OIEHKAa MX PECYPCHOTO MOTEHIHalIa U

ouochepHbIx QyHKIMIA

7.6

DKoNoru4ecKre KpU3UChl U WX MpUUMHBL. Bo3zaelicTBue uenoBeka Ha Ouocdepy.
3arps3HeHre BO3AYIIHOM cpebl. OXxpaHa BO3AyXa. 3arpsi3HEHUE BOJIHOW CpEIbI.
Oxpana BoIHBIX pecypcoB. Paspymienue nousel. OxpaHa MOYBEHHBIX PECYpPCOB.
N3menenue knumara.

AHTpONIOTEHHOE BO3JICHICTBUE HAa PACTUTENbHBIM M KUBOTHBIM Mup. OxpaHa
PaCTUTENILHOTO U >KMBOTHOrO Mupa. OCHOBHBIE MPUHIUIIBI OXPaHbI MPUPOIBIL.
Kpacubie xuuru. Ocobo oxpansembie mnpupoansie Tteppuropuu (OOIIT).
Boranunueckue caapl ¥ 300J0TMUECKHUE MTAPKU.

OcCHOBHBIE TPUHIUIB YCTOWYMBOTO pPa3BUTUS YEJIIOBEYECTBA U IPHUPO/IBI.
PanmonansHoe  MpHpPONOMOIB30BAaHUE U COXpaHEHHE  OMOJIOTMYECKOTO

paszHooOpazust 3emiu




YYEBHO-METOANYECKOE OBECIIEHEHHUE
OBPA3OBATEJIBHOI'O TIPOLHECCA
OBA3BATEJ/IbHBIE YYEBHBIE MATEPHAJIBI JIVISA YYHEHUKA

* buonorus 10 kimace, yriyoineHHbIN ypoBeHb , [laceunuk B.B.- M.:

Nz parenscTBO «IIpocBemenne»2022 r.

METOINYECKHUE MATEPUAJIBI 1J151 YUUTEJISA

Meroaunueckoe nocooue. buonorus. 10 kiace yrinyonéHHbi ypoBeHb (2023 1.)
HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

1. Enunas xomnekmus Hudporsix O6pazoarensHbix Pecypcosy (http://school-
collection.edu.ru/).

2. https://resh.edu.ru/subject/5/

3. bubmmoreka LIOK https://m.edsoo.ru/863ebale






