MynuuunansHoe aBTOHOMHOE 0011e00pa3oBaTebHOE YUpeKIeHHe
cpeaHss obueoOpaszoBaresnbHas mkoaa Ne 16

[TPUHATO: COTI'JTACOBAHO: YTBEPXJIEHO:
Pemenne MeTonueckoro o0beAMHEHNS 3am. tupektopa o YBP JlupekTopom
YUYHTEIEH eCTECTBEHHO- HbBIX JIMCLMILIHH MAQY, COII Nel6 MA
Pykosoaurens I1IIMO / Tenmnupina E.A./ /Anekceesa O.I"./~
IIpotokon ot «28» asrycra 2025 r. Ne 1 «29» aprycra 2025 r.

INPUJIIOKEHHUE

K OCHOBHOH 00pa3zoBaTeIbHOM MporpaMme cpeHero ooduero oopa3oBaHHs

PABOYAS TIPOT'PAMMA
no yyeOGHOMY NpeameTy
«BHOJIOT UsI»
Ha ypoBHE cpeaHero oduero odpazoBaHus
cpok ocBoeHus nporpammbl: 2 roga (¢ 10 mo 11 kmacc)

Pa3paboTuuk nporpamMmsi:
PoiukoBa H.B., yuurens Ouonorun

'O Kapnunck, 2025 r.



PabGouass mporpamma 1o OHOJOTMM Ha YPOBEHb OCHOBHOTO OOIIEro
oOpazoBanust g oOydaronmxcs MAOY COII Ne 16 paspaborana B
COOTBETCTBUH C TPCOOBAHUSIMU:

. @enepanibHoro  3akoHa oT  29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoit denepanumy;

. npukaza Munnpocsemenus ot 31.05.2021 Ne 287 «O6
YTBEPKACHUU (PeiepalIbHOTO FOCy1apCTBEHHOIO 00pa30BaTEIbHOTO CTAHJapTa
OCHOBHOT0 00111er0 00pa30BaHUs;

. npukaza MunnpocBemenus ot 18.05.2023 Ne 370 «O6
YTBEPXKACHUHU (eiepalibHOI 00pa30BaTENbHOM IPOrpaMMbl OCHOBHOTO OOIIIETO
oOpa3oBaHUs;

. npuka3za MunnpocsenieHus ot 09.10.2024 Ne 704 «O BHeceHnH
M3MEHEHHH B HEKOTOPBIE TPUKa3bl MUHUCTEPCTBA NPOCBEMIEHUsT Poccuiickoi
@enepauun, Kacaroummecs (enepaabHbIX 00pa30BaTENbHBIX  POrPAMM
HayaJbHOrO o001Iero oOpa3oBaHUs, OCHOBHOro o0Iiiero oOpa3oBaHUS W
CpeaHero o01ero 00pa3oBaHuUs;

. npuka3za Munnpocsemenust ot 22.03.2021 Ne 115 «O6
yTBepxkaeHnn Ilopsika opraHu3ali M OCYIIECTBJICHHS 00pa30BaTEIbHON
NEATEIBHOCTH 10 OCHOBHBIM 0O0II€0Opa30BaTENbHBIM MIpOrpaMmamM —
oOpa3oBaTeNbHBIM MPOrpaMMaM HayaJlbHOIO OOIIET0, OCHOBHOI'O OOILEro u
CpeaHero o01ero 0opa3oBaHUs;

. Konuenuu npemnogaBanusi yaeOHOTO IPEIMETA;

. KoHuenmuu sKo0ru4eckoro o0pa3oBaHUs B CHUCTEME OOIIEro
00pa3oBaHuUS;

. CII 2.4.3648-20 «CaHUTapHO-3TUIEMHUOJIOTHIECKHUE TPEOOBAHMS

K OpraHu3alysM BOCIUTAHHS W OOYYCHHsI, OTAbIXa U O3JJOPOBIICHUS JETeH U
MOJIO/ICKW», YTBEP)KIECHHBIX MMOCTAHOBJICHHEM TJIABHOTO CAaHUTAPHOTO Bpada
ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urnennyeckue HOpMaTUBBI U TPEOOBAHHUS
K o0ecnieueHnto 0e30nacHOCTH U (MiIr) OE€3BpPEIHOCTH AJIA YeloBeKa (hakTopoB
cpeasl 0OMTaHUS», YTBEPKACHHBIX MOCTAHOBJICHHWEM TJABHOTO CAHUTAPHOTO
Bpauda ot 28.01.2021 Ne 2;

. y4eOHOTO  TlaHa  OCHOBHOTO  oOmiero  oOpa3oBaHUS,
yTBepxaeHHoro npukazoM MAOY COII Ne 16 ot 29.08.2025 Ne 224-51 «O
BHECEHUH M3MEHEHUH B OCHOBHYIO 00pa30BaTENIbHYIO IPOrpaMMy OCHOBHOTO
ob1rero oOpa3oBaHus;

. denepanbHOl paboydeit mporpaMMbl IO Y4EOHOMY TIPEIMETY .

PaGouass mnporpaMma oOpHEHTHpPOBaHA Ha IIEJEBbIE MPHUOPUTETHI,
chopMmynupoBaHHbie B (eaepaibHOM paboueil mporpaMMme BOCHHUTaHUS U B
paboueit nporpamme Bocniutanusgs MAOY COILII Ne 16.



Pa6Gouasi nporpamma no 6uosiornu 6a3oBoro ypous aias 10-11-x
KJIACCOB

IlosicHuTeIbHAA 3aNIUCKA

[Ipu pazpaboTke MporpaMmbl MO OMOJIOTHH TEOPETUUYECKYIHO OCHOBY IS
OTIPENICNICHHUS TOJX0/0B K (POPMHPOBAHHUIO COJCpP)KAHHUS Y4eOHOTO MpeaMeTa
«buonorus» cocraBWiId: KoOHIeENTyaidbHble mnosioxkeHuss PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JICH, COJEp)KaHUs, pE3yJbTaTOB OOYYCHHS U
TpeOOBaHUM K YPOBHIO IMOJITOTOBKU BBIITYCKHUKOB, IMOJIOKEHUS 00 OOIIMX LEIIIX
U TIPUHITUIIAX, XapaKTEPU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHETO
oOmero oOpa3zoBanus B Poccuiickoit ®enepanuu, a TakXKe IOJOKEHUS O
cienuuke OHOJIOTMH, €€ 3HAYEHWU B TIO3HAHUU IKUBOM TIPUPOJLI U
o0Oecrie4eHun CyIIeCTBOBaHUS yeaoBedecKkoro oomiectra. CoriiacHo Ha3BaHHBIM
MOJIOKEHUSIM ONPEACIICHbl OCHOBHBIC (DYHKIIUM MPOTPAMMBI IO OMOJIOTHUU U €€

CTPYKTYpa.

[Iporpamma 10 OWOJIOTMM JdaeT MPEACTABICHHE O IEisIX, 00 oOIiei
CTpaTeruu OOYy4YeHHUs, BOCIHUTAHMUS U PA3BUTHS OOYyYaIOIIUXCS CpeJICTBaAMU
yueOHOorOo mnpenmera «buomorus», omnpezaenser oO0s3aTeNbHOE IPEIMETHOE
coliepKaHUe, €ro CTPYKTYpy, pachpelelieHre [0 pasjeiaaM U TeMaM,
PEKOMEHIyEMYIO TIOCIIeI0BATEIBHOCTh U3YUCHHS Y4EOHOTO MaTepHana ¢ yaeToM
MEXIIPEAMETHBIX M BHYTPUIIPEAMETHBIX CBS3€H, JIOTHKH 00pa30BaTEIbHOTO
MpoIiecca, BO3PACTHBIX 0COOCHHOCTEN 00yUaroImMXcsl.

B mporpamme mno OHONIOTMM TakXe YYUTHIBAIOTCA TpeOOBaHUA K
TUTAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W MPEIMETHBIM pe3yJbTaTaM
oOyueHuss B (GOPMHUPOBAHUM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIHHOMN
NeATEeIbHOCTH/YUEOHBIX JEUCTBUI O0YydYaroOmUXCs MO OCBOCHUIO COJCpKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B mporpamme mno Owuonorum (10-11-e kmaccel, 0a30BbIil ypOBEHD)
peann30BaH NPUHLUII IPEEMCTBEHHOCTH B U3YUEHUHU OMOJIOTHH, OJarogaps 4emy
B HEW NPOCMATPUBAECTCS HAIPABICHHOCTb HA Pa3BUTHE 3HAHUM, CBA3AHHBIX C
(opMUPOBaHHEM  €CTECTBEHHO-HAyYHOI'O  MHMPOBO33PEHMS,  IIEHHOCTHBIX
OpPUEHTALMH JIMYHOCTH, DSKOJIOTMYECKOIO MBIIUICHUs, MPEACTABICHUNA O
3I0pPOBOM 00pa3e )KU3HU 1 OEPEKHBIM OTHOIICHUEM K OKPY KOl TPUPOTHON
cpene. [loatomy Hapsiny ¢ u3ydeHneM OOIIEOMOIOTHYECKUX TEOpHUH, a TaKxke
3HAHUHM O CTPOCHMM JKMBBIX CHCTEM DPA3HOIO0 paHra M CYIIHOCTH OCHOBHBIX
MPOTEKAOIIMX B HUX MPOIIECCOB B IpOrpaMMe MO OMOJIOTHH YAEIEHO BHUMAHUE
UCIIOJIb30BAaHUIO TIOJIYYEHHBIX 3HAHWUW B IMOBCEIHEBHOM JKU3HU Ui PELICHUS
NPUKJIAJHBIX 33/1a4, B TOM YKCIIE: MPOPUIAKTUKY HACIIEICTBEHHbBIX 3a00J1€BaHUI
YeJOBeKa,  MEIUKO-T€HETHYECKOr0  KOHCYJIbTHUPOBAaHMS,  OOOCHOBaHUS



HKOJIOTMUYECKHU L[€1€CO00Pa3HOr0 MOBEAECHUS B OKpPY KaroIlel IPUPOIHOM cpene,
aHaJIM3a BIIMSHMUS XO3SMCTBEHHOM [EATEIBHOCTH 4YEJIOBEKa Ha COCTOSHUE
IIPUPOJHBIX U UCKYCCTBEHHBIX JKOCUCTEM. Y CUIICHUE BHUMAHUS K IPUKIATHON
HamnpaBl€HHOCTH  ydyeOHoro  mpeamera  «buosorus»  IPOAMKTOBAHO
HEO0OXOIMMOCTBIO O0ECTICUEHUS YCIOBUI Ml PEIICHUsI OJTHOM M3 aKTyallbHBIX
3aJa4 IIKOJIBHOIO OMOJIOrMYecKkoro oOpa3oBaHMs, KOTOpas IIPeaIoJiaract
(dopMupoBaHre y o0ydaromuxcsi CIOCOOHOCTH aIaliTUPOBATHCS K U3MEHEHUSIM
JUHAMHWYHO Pa3BUBAIOLIETOCS COBPEMEHHOI'O MUpA.

buosnorus Ha ypoBHE cpeqHero ooOmero oopa3oBaHUs 3aHUMAET BaXKHOE
mecTto. OHa obecrieunBaeT (OPMUPOBAHKE Y OOYHAIOIIMUXCS MPEICTABICHUNA O
HAY4YHOI KapTHHE MHUpA, paclIupseT U 00001IaeT 3HaHUs O KUBOU MPHUPOJIE, €€
OTJIMYUTENBHBIX MPU3HAKAX — YPOBHEBOM OpPraHU3allMi U HBOJIOIUH, CO3JACT
YCIOBUSL JUIs: TIO3HAHWSI 3aKOHOB JKMBOW TPUPOIBI, (HOPMUPOBAHUS
(yHKIHMOHATBHOW T'PaMOTHOCTH, HaBBIKOB 3JI0POBOrO0 M 0Oe30macHoro oodpasa
KU3HU, HSKOJIOTMYECKOTO MBIIUICHUS, [EHHOCTHOTO OTHOUICHHS K KHBOU
IPUPOJIE U YETIOBEKY.

Bonbuioe  3HaueHune  OMOJOTUST HMMEET TaKkke JUId  pEIIeHUs
BOCIMTATEIbHBIX M pPa3BUBAIOIIMX 3aJad CpeIHero oouero oOpa3oBaHMs,
couuanu3anuu oodyyatomuxcs. M3zydenne ouonoruu odecrneynBaeT yCciuoBus AJis
(opMUPOBaHUS UHTEIJIEKTYyaJIbHBIX, KOMMYHUKAIIMOHHBIX U HH()OPMAIIMOHHBIX
HaBBIKOB, 3CTETUYECKOM KYJIBTYpbI, CHOCOOCTBYET MHTErpallui OMOJIOTUYECKIX
3HAHUM C TNpPEJICTaBIEHUSMH M3 JAPYIMX Y4eOHbIX MpPEIMETOB, B
4acTHOCTU (pu3uKH, XuMHM U reorpaduu. Has3BaHHbIE TMONOXEHUS O
npeaHa3HayeHuu ydeOHoro mnpeamera «buosorus» cocTaBUIM OCHOBY s
omnpeneneHusl MOoAX0J0B K OTOOpY M CTPYKTYpUPOBAHUIO €ro COJAEpk aHus,
MPEACTABJICHHOIO B MPOrpaMMe 10 OMOJIOTHUH.

OT60p conepkanust yueoOHoro npeamera «buosorusy Ha 6a30BOM ypOBHE
OCYIIECTBJIEH C MO3UIMH KYJbTypOCOOOPA3HOTO TMOJX0Jd, B COOTBETCTBUH C
KOTOPBIM OOy4Yaromiuecs: JOJKHbI OCBOUTH 3HAHHS M YMEHHsI, 3HAUUMBIC JJIS
dbopmupoBaHus OO0IIEH KyJIbTYypbl, ONPEACISIONINE aJIeKBATHOE IIOBEICHUE
YyeJIoBeKa B OKpY Kalolle MpUpOIHOM cpejie, BOCTpeOOBaHHBIE B MOBCETHEBHOM
KU3HU U MPAKTUYECKON JiesTenbHOCTH. Oco00e MeCTO B ATOM cUCTEMe 3HaHUM
3aHUMAIOT  DJIEMEHTBhI ~ COJIEpKaHUS, KOTOpPBhIE CIyXaT OCHOBOM  JJist
dbopmMupoBaHUs MPEICTAaBICHUN O COBPEMEHHOM €CTECTBEHHO-HAYUYHON KapTUHE
MHpa U IIEHHOCTHBIX OPUEHTAIMSIX JIUYHOCTH, CIIOCOOCTBYIOIIMX TYMaHU3AIMH
OMOJIOTUYECKOTO 00pa30BaHMUS.

CtpyKTypHupoBaHHe COJep)KaHusl yueOHOro MaTepuasia B MporpamMme 1o
OMOJIOTHM OCYIIECTBICHO C YYETOM IPUOPUTETHOrO 3HAYEHHUs 3HAHUM 00
OTJIMYUTENBHBIX OCOOEHHOCTSIX >KMBOU MPUPOJIBI, O €€ YPOBHEBOW OpraHu3aiuu



U DBOJIOUMUA. B COOTBETCTBMM C 3THUM B CTPYKType y4eOHOro mnpeaMera
«buonorus» BBIAECNEHBI CIEAYIOUINE COAEpKATENbHbIE TUHUN: «buonorusa kak
HaykKa. MeTo/ il Hay4dHOro To3HaHus», «KiieTka kak Ouojoruyeckasi CucTeMa,
«Opranusm kak Ouosiormueckasi cuctema», «CucremMa W MHOrooOpasue
OpraHUYEeCKOr0 MHUpa», «IBOJIOLUUS JKUBOW MPUPOIBD), «IKOCUCTEMBI U
MPUCYILIAE UM 3aKOHOMEPHOCTH.

[ens n3yuenus: yueObHoro npeamera «buonorus» Ha 6a30BOM ypOBHE —
OBJIaJICHUE OOYYaIOIUMHCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAIbHON
OpraHu3allMi >KUBBIX CHCTEM PpA3HOIO0 paHra M MPUOOpPETEHUE YMEHUMH
UCIIOJIb30BaTh 3TW 3HAHUA JJII TPAMOTHBIX JEUCTBHI B OTHOIIEHUU OOBEKTOB
KUBOU TIPUPOJIBI U PELICHUS PA3TMYHBIX )KU3HEHHBIX MPOOJIEM.

JlocTmkeHne 1enyd u3ydeHus ydeOHoro mnpenMera «buomorus» Ha
0a30BOM ypOBHE 00ECIIEUMBACTCS PEIICHUEM CIEAYIONIUX 3a/1ay:

. OCBOCHHME OOYYaIOIMMHUCS CHUCTEMbl 3HAHUUA O OMOJIOIMYECKUX
TEOpUSIX, YYCHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, IMpaBHIIaX,
CIIy>alIuX OCHOBOM i (POpMUPOBAHUS MPEICTABICHUNA O ECTECTBEHHO-
HAy4YHOM KapTUHE MHUpa, O METOJaX Hay4YHOro II03HAHHS, CTPOCHHH,
MHOT000pa3u U 0COOEHHOCTSIX KUBBIX CHCTEM Pa3HOTO YPOBHS OpPTaHU3AITNH,
BBIJIAIONTUXCS] OTKPBITUSIX M COBPEMEHHBIX HCCIICIOBAaHUSIX B OMOJIOTHH;

. dbopmupoBaHUe y 00yJaroxcst MI03HABATEIIBHBIX,
WHTEJUICKTYaJIbHBIX U TBOPUYECKUX CITOCOOHOCTEH B TpoIlecce aHAIM3a JaHHBIX
O TYyTSIX Pa3BUTHS B OWMOJOTMH HAYYHBIX B3IJISOB, HJACH W IOIXOIOB K
W3YUYEHUIO KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3aIlNH;

. CTaHOBJICHHE y o0y4Jaronmxcs oOen KYJIbTYPBbI,
(GYHKIMOHATBHOM TPAMOTHOCTH, Pa3BUTHUE YMEHHUI OOBSCHATH U OIICHUBATH
SIBJICHHSI OKPY>KaIOIIET0 MUPA KUBOM MPUPOIbI HA OCHOBAHUY 3HAHUM U OTIBITA,
MOJIyYCHHBIX TPU U3YyYEHUN OMOJIOTUH;

. dbopMupoBaHrue y OOYyYalOIMUXCS YMEHUW WIUTIOCTPUPOBATH
3HaUYE€HHE OMOJOTUYECKUX 3HAHUN B MPAKTUUYECKOW NESITEIbHOCTH YEeJIOBEKa,
Pa3BUTHH COBPEMEHHBIX MEIUIIMHCKUAX TEXHOJIOTHI M arpoOUOTEXHOIOTHI;

. BOCITUTaHUE YOKICHHOCTH B BO3MOYKHOCTH ITO3HAHUS YEIIOBEKOM
YKUBOU MIPUPOJIbI, HEOOXOAUMOCTH OEPEKHOTO OTHOIIEHHUS K HEU, COOII0ICHUSI
ATUYCCKUX HOPM TIPH MPOBEICHUN OMOJIOTUYECKHUX UCCIICIOBAHNM;

. OCO3HAHHUE IIEHHOCTH OWOJIOTMYECKUX 3HAHWH JUISI TTOBBIIICHHS
YPOBHSI  DKOJOTHYECKON  KYyJIbTypbl, I (OpMHUpPOBaHHS  HAYYHOTO
MHUPOBO33PEHUS;

. MpUMEHEHNE TPUOOPETEHHBIX 3HAHUN M YMEHHI B TIOBCETHEBHOM
KU3HHU I OLIEHKH TOCJIEICTBHM CBOEH JEATEIBHOCTH 1O OTHOIICHHWIO K
OKpY KaloIen cpeie, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBAaHUE W COOJTIOICHHE
Mep TpoDUITAKTUKHN 3a00JICBaHUH.



B cucreme Cp€aHero 06H_I€FO 06p330BaHI/I}I ((BPIOJ'IOFPIH», n3ydacmas Ha
0a3oBOM YPOBHEC, ABJIICTCA 00s13aTeIHLHBIM y‘{e6HBIM npcamMeToOM, BXOAJAIINM B
COCTaB HpC,ZIMGTHOfI obiacTu «ECTCCTBGHHO-H&Y‘IHBIG MMpCaAMCTBD).

Jlnst m3ydeHuss Owonorud Ha 0a30BOM YpOBHE CPEAHETO OOIIero
oOpazoBanus orBoauTcs 68 yacos: B 10-M kiacce — 34 yaca (1 yac B Hezielnio), B
11-m ximacce — 34 gaca (1 gac B Henem10).

Jlnst peanu3aii mporpamMmbl UCTIOJIB3YIOTCS YU€OHUKH, JTONMYIIEHHbIE K
UCIIOJIb30BAHUIO TIPU pPeal3allii UMEIOIINX TOCYAapPCTBEHHYIO aKKPEAUTALINIO
00pa3oBaTeNbHBIX MPOrpaMM HAYaJIbHOIO OOILEro, OCHOBHOIO OOWIEro,
cpemHero  oOmero 00pa3oBaHUSI  OpPraHU3ALMUSAMHU,  OCYLIECTBIISIOIIUMU
00pa3oBaTENIbHYIO JIEATEIBHOCTD, MpUKa3oM MuHmpocsemenus ot 26.06.2025
Ne 495:

. buonorus, 10 knacc/ ITaceunnk B.B., Kamenckuii A.A., PyOios
AM. u ppyrue /llon pen. Ilaceunuka B.B., Axuumonepnoe o0011ecTBO
«3narenbctBO "[IpocBemienue’»;

. buonorus, 11 knacc/ ITaceunnk B.B., Kamenckuii A.A., PyOios
AM. u ppyrue /llon pen. Ilaceunuka B.B., AxumonepHoe o0011ecTBO
«M3narensctBO "lIpocBemienue »;

DIeKTPOHHBIC oOpa3oBaTeIbHbIE  PECYpPCHI, JOTYIIICHHBIC K
UCIIOJB30BAHUIO TIPU  pean3allud  00pa30BaTeIbHBIMU  OPTraHU3aAIUSIMH,
UMCIOIIIUMU TOCYAapPCTBEHHYIO aKKpPEIUTAllMI0, 0O0pa30BaTENIbHBIX IMPOrPaMM
HAYaJILHOI'O oo1ero, OCHOBHOTO oo1ero, CPEIHETO o01rero
ob6pazoBanus npukazom Munmpocsemenus ot 18.07.2024 Ne 499:

. DOneKkTpoHHBIA 00pa3oBaTeNbHBIN pecypc «JloMaliHue 3agaHusl.
Cpenuee ob6miee odpazoBanue. buonorus», 10-11 kiacc, AO «M3narenbcTBO
"[IpocBemienne"»;

. Tpenaxep «O6mako 3Hanuit». buomorua. 10 wmacc, OOO
«DuzuxoH JIady;
. Tpenaxxep «O6nako 3HaHui». buonorus. 11 kmacc, OO0O

«DuzuxoH JIady;

ILnanupyemble pe3yabTaThl OCBOCHUS NPeIMeTa

Cornacno ®I'OC COOQO ycranaBnuBalOTCsl TpeOOBaHMUS K pe3yJibTaTaM
OCBOCHHS OOYyYalOIUMHCS TMPOTpaMM CpeIHero ooOmero o0pa3oBaHMS:
JMYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.



JInyHOCTHBIE pPe3yIbTAThI

B cTpyKType TMYHOCTHBIX pE3yJIbTATOB OCBOEHHUs Ipeamera «buonorus»
BBIZICJICHBl  CIEAYIOIIME  COCTaBIAIONIME:  OCO3HaHUE  OOydYaromuMucs
POCCHICKOM TPa)XXJaHCKOW HUIACHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOTIPEICTICHUIO, HAIMYUE MOTHUBALUUA K OOYUYEHUIO
OHOJIOTHH, IIeJICHANPABIEHHOE PAa3BUTHE BHYTPECHHUX YOCKICHHM JIMYHOCTH Ha
OCHOBE KJIOYEBBIX LEHHOCTEM W MCTOPUYECKUX TPAAULMKA  PA3BUTHUS
OMOJIOTUYECKOTO  3HAHUSA, TOTOBHOCTb M  CIOCOOHOCTh  OOyYaroluxcs
PYKOBOJCTBOBaTbCA B  CBOEM  JIEATEIIBHOCTH  ILEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKAaMHU, MPUCYIIUMHU CHCTEME OMOJOTUYECKOro OOpa3oBaHUs, HaIU4YUe
AKOJIOTUYECKOTO TPABOCO3HAHMS, CIIOCOOHOCTHM CTaBUTh IEIM U CTPOUTH
YKU3HEHHBIE IIJIaHBbI.

JIn4HOCTHBIE pE3yJIbTAThl OCBOEHUS MpeaMeTa « BUOIOTHsS» TOCTUTatOTCs
B €IMHCTBE y4YEOHOM M BOCIHUTATEIILHOW JESITEIHBHOCTH B COOTBETCTBUU C
TPAJULIMOHHBIMA  POCCUMCKAMHM  COLUMOKYJIBTYPHBIMH, HWCTOPUUYECKUMHU U
JTyXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, IPUHSATHIMU B OOIIECTBE MPABHIAMH U
HOpMaMH  TIOBEJCHUSI M  CIIOCOOCTBYIOT  TIpolleccaM  CaMOTIO3HaHUS,
CaMOBOCITUTaHUs U CaMOPAa3BUTHS, PA3BUTUSI BHYTPEHHEH MO3UIMU JIMYHOCTH,
NaTPUOTU3Ma, YBAXKEHUS K 3aKOHY M IPABONOPSAKY, YEJIOBEKYy Tpyda U
CTapiieMy TOKOJIEHHIO, B3aMMHOTO YBaXKE€HHUS, OCEPEKHOTO OTHONIICHUS K
KYJbTYPHOMY HAaclI€OUI0 M TpaaulUsIM MHOTOHAIMOHAJIBHOIO Hapoja
Poccutickon ®@enepanuu, NpupoIe U OKpPYyKarollen cpee.

JInyHOCTHBIE pe3yJIbTaThl OCBOEHHUS y4yeOHOro mpeamera «buosnorus»
JOJDKHBl ~ OTpakaTb ~ TOTOBHOCTh U CIIOCOOHOCTh  OOy4YaroUIuxcs
PYKOBOJICTBOBAThCSl  C(POPMUPOBAHHOW BHYTpPEHHEH TMO3UIIMEH JHUYHOCTH,
CHUCTEMOI IIEHHOCTHBIX OPHUEHTAIMH, MO3UTUBHBIX BHYTPEHHUX YOEKIECHUH,
COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTSM POCCHICKOTO OOIIECTBa,
pacllMpeHue JKU3HEHHOIO OMNblTa W OIbITa JACATEIIBHOCTA B IMPOLECCE
peanu3alMi OCHOBHBIX HANpPABJICHUN BOCIUTATENIBHOW JEATEIbHOCTH, B TOM
YUCJIE B YACTH:

1) rpaxaaHCKOro BOCIIUTAHMSA:

. c(OPMUPOBAHHOCTH T'PAKIAHCKOW MO3UIMHM O0YyYaroIIerocs Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUIICKOTO O0IIECTBa;

. OCO3HaHWE CBOMX KOHCTUTYIMOHHBIX MpaB M 00s3aHHOCTEH,
YBa)XXEHHUE 3aKOHA U IPABOIOPSJIKA;

. FOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIBHOCTU IIPU
CO3J]aHUHU y4EOHBIX MPOEKTOB, PEIICHUH YYEOHBIX W MO3HABATENIbHBIX 3a]1aY,
BBITIOJIHEHUU OMOJIOTMYECKUX SKCIIEPUMEHTOB;



. CITOCOOHOCTh OIpCaCIIATD CO6CTB€HHYIO IMO3HUIIHIO IT0 OTHOIIICHHIO
K SABJICHHUAM COBpeMCHHOﬁ ’KH3HU U OOBSICHATH ccC,

. YMCHHUC VYUYUTBIBATL B CBOHUX ,H@ﬁCTBHSIX H€06XOI[I/IMOCTI>
KOHCTPYKTHUBHOTI'O BSaHMOHGﬁCTBHH J'II-OI[Cﬁ C Ppa3HbIMHU Y6C)KI[CHI/IHMI/I,
KYJbTYPHBIMH HCHHOCTAMU U COONAJIbHBIM ITOJIOKCHHUCM

. IFOTOBHOCTb K COTPYAHHYCCTBY B IIpOHCCCEC COBMCECTHOI'O
BBIITOJIHCHU A y‘Ie6HBIX, IIO3HABAaTCJIIbHBIX MW HCCICAOBATCIIBCKHUX 3aaay,
YBAXKHUTCIIbBHOI'O OTHOHICHHMA K MHCHHIO OIIIIOHCHTOB IIPpH OGCY)KI[eHI/II/I
CIIOPHBIX BOIIPOCOB OHOJIOTHYECKOTO COACPIKAHMA,

U T'OTOBHOCTSB K FYMaHHTapHOﬁ u BOJ'IOHTGpCKOfI ACATCIIBHOCTH,

2) NIaTPUOTHYECKOT0 BOCIIUTAHUSA:

. c(hOPMUPOBAHHOCTh POCCUUCKON Tpa)KJaHCKOW HJIEHTUYHOCTH,
MaTPUOTHU3MA, YBAXKEHHSI K CBOEMY HAapOAy, YyBCTBAa OTBETCTBEHHOCTH MEPE/]
PomuHou, ropmoctu 3a cBOM Kpai, cBOXO PoanHy, CBOM SI3BIK M KYyJBTYpY,
IPOLIOE U HACTOSIIIEE MHOIOHAMOHAIBLHOT0 Hapoaa Poccuy;

U NCHHOCTHOC OTHOIICHHUC K IIPUPOAHOMY HACJICINIO U ITaMATHHUKAM
IMpupoabl, 1OCTHKCHHUAM Poccum B HaYKC, HCKYCCTBC, CIIOPTC, TCXHOJIOTHAX,
TPYAC;

U CITOCOOHOCTh OLCHUBATL BKJIA[ pOCCHﬁCKHX Y4YCHBIX B

CTAHOBJICHHME M pPa3BUTHE OHWOJIOTHH, TOHUMAHMS 3HAYCHHUS OWOJIOTHH B
MTO3HAHUH 3aKOHOB IIPUPO/IbI, B )KU3HHU YEJIOBEKa U COBPEMEHHOTO OOIIECTBA;

. uaerHas yOeXJIeHHOCTh, TOTOBHOCTh K CIIY>KCHHMIO W 3allluTe
OteuecTBa, OTBETCTBEHHOCTh 32 €T0 CYIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

. OCO3HaHUE IYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPO/Ia;

. c(hOpPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ATUYECKOTO
MOBEACHUS;

. CITIOCOOHOCTh OLICHUBATh CUTYallMI0 U MPUHUMATh OCO3HAHHBIC
pelIeHUs], OPUCHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U LIEHHOCTH;

. OCO3HAaHME JIMYHOTO BKJaJga B TOCTPOEHHE YCTOMYMBOIO
Oynyuiero;

. OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAUTEISAM, CO31aHUIO CEMBH

Ha OCHOBE€ OCO3HAHHOIO MPHUHATHS IIEHHOCTEHM CEMEMHOW KHU3HU B
COOTBETCTBHHM C TPAAULHSAMHU Hapo10B Poccuu;

4) 3cTeTHYECKOIr0 BOCITUTAHHUSA

. ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOYas ICTETUKY ObITa,
HAy4YHOTO W TEXHUYECKOTO TBOPYECTBA, CIOPTa, TPyJa, OOIIECTBEHHBIX
OTHOIIICHHUH;



. IIOHHUMAaHHUEC SMOIIMOHAJIBHOTI'O BOSI[GﬁCTBPISI YKMBOU IIPpUPOJLI U €€
OCHHOCTH;

. TOTOBHOCTb K CAaMOBBIPAXKCHHUIO B PA3HBIX BHAAX HCKYCCTBA,
CTPEMJICHUC ITPOABJIATE Ka4CCTBA TBOp‘ICCKOﬁ JIMIYHOCTH;

S) pusnyeckoro BocnuTanusi, OpMUPOBAHMS KYJIbTYPbI 310POBbS H
3MOLMOHAJBHOIO 0J1arONMOJTyYHs:

. MOHUMaHWE M peau3alys 3I0pOoBOro M 0Oe3omacHoro obpasa
KU3HU (30pOBOE MUTAHHUE, COOJIOJCHUE TUTHEHWYECKHX MPaBWII U HOPM,
cOaMaHCUPOBAHHBIA PEXUM 3aHATUH U OTAbIXa, PEryJsipHas ¢uznyeckas
aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHUS K
COOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3[I0POBBIO;

. MOHMMAaHWE  [EHHOCTH  MPaBWJI  WHANBUAYAIbHOTO U
KOJUIEKTUBHOTO 0€30MacHOTO TIOBEICHUS B CHUTYyalMsX, YTPOXKAIOIINX
3JI0POBBIO U )KU3HU JIIOJICH;

. OCO3HaHUE TOCHEACTBUM U HENPUITHS BPEIHBIX IPUBBIYEK
(ynotpeOaeHus aJIKkoroJsi, HAPKOTHUKOB, KypeHHs);

6) Tpya10BOr0 BOCIIUTAHUS:

. TOTOBHOCTh K TpPYyAYy, OCO3HAaHHWE IIEHHOCTH MAacCTepCTBa,
TPy A0JII00UE;
. TOTOBHOCTh K AaKTUBHOU JCSTEIBHOCTU TEXHOJOTUYECKON W

COIMAJIbHOW HaNpPaBJIEHHOCTH, CIIOCOOHOCTh WHUIIMUPOBATH, MIAHUPOBATH U
CaMOCTOSITEJIHO BBITIOJNHATH TaKyIO IESITEIbHOCTD;

. UHTEpPEC K  pasnuyHbiM  cdepam  mpodeccruoHaIbHOM
NeATEeIIbHOCTH, YMEHHUE COBEPINATh OCO3HAHHBIN BBIOOp Oyaymiel mpodeccuu
U PEATM30BbIBATh COOCTBEHHBIE JKU3HEHHBIC TJIAHBI;

. TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHUIO U caMOOOPa30BaHUIO
Ha MPOTSHKEHUH BCEH KU3HM;

7) 3K0JIOrH4eCcKOro BOCIIUTAHUSA:

. HKOJIOTUYECKU IIE€JIECO00pa3HOE OTHOIICHHE K TPHUPOJIe Kak
WCTOYHMKY KU3HHU HA 3eMJIe, OCHOBE €€ CYIIECTBOBAHUS,
. MOBBIIIIEHUE YPOBHS SKOJIOTHYECKOW KYJIbTYphl: IMPUOOpETEeHUE

OTbITA MJIAHUPOBAHUS MOCTYIIKOB M OLIEHKUA UX BO3MOKHBIX MOCIEACTBUM JIs
OKPYJKarOIIEH CPEBI;

. OCO3HaHUE TJI00AJIBHOTO XapakTepa SKOJIOIMUYECKHUX IpoOJieM U
IIyTEeU UX pEeLICHUS;
. CIOCOOHOCTh HKCIOJB30BaTh MpPUOOpETaeMble MNpU HU3YUCHHUH

OWONIOTMM 3HAHWS W YMEHUS TPU PEIICHUH MPOOJIEM, CBSI3aHHBIX C
paIrMOHANIBHBIM TIPUPOJIOIIOIH30BAHUEM (COONIOCHUE TPaBUJI TOBEICHUS B



IPHUPOJIC, HAIIPABJICHHBIX Ha COXPAHCHUE PAaBHOBECHS B SKOCHCTEMaX, OXpaHy
BUJIOB, SKOCHCTEM, OMoChephl);

. AKTHUBHOE HETIPHUATHUE JICUCTBUH, IPUHOCIIMX BPE OKPYKAFOIICH
IPUPOTHON cpere, yMEHUE IIPOTHO3UPOBATh HeOJIaronpus THBIC
AKOJIOTUYECKUE TTOCIIEICTBHSI TPEATPUHUMAEMBIX JEHCTBUN U MTPEAOTBpaIIaTh
UX;

. HaJUYHE Pa3BUTOTO IKOJIOTHIECCKOTO MBINIJICHUS, IKOJIOTHIECKOM
KYJbTYpbI, OMBITa JEATETLHOCTH JKOJOTUYECKOW HAIPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI HMMH B  ITI03HABAaTEIbHON, KOMMYHHKATUBHOW U
COIMAIBHON TIPAKTUKE, TOTOBHOCTH K YYaCTHIO B TIPAKTUIECKOM EATCTLHOCTH
AKOJIOTUYCCKOHN HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO MMO3HAHUSA:

. c(hOpMHPOBAHHOCTh MHPOBO33pPEHUS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUs HayKd U OOIIECTBEHHOW MpPaKTUKH,
OCHOBAaHHOTO Ha JMAJOre KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHHUIO CBOETO
MeECTa B IIOJIMKYJIETYPHOM MHPE;

U COBCPIICHCTBOBAHHNC SI3LIKOBOM M YHUTATEIbCKOM KYJIBTYPBI KaK
CpcacCTBa BSaHMOHGﬁCTBHH MCXKAY JIOAbMHU U IIO3HAHUA MHUPA;
. ITIOHUMAaHHC CHGI_II/I(l)I/IKI/I OMOJIOTUH KaK HAaYKH, OCO3HAaHHA €C POJIU

B (opMuUpOBaHMM  PAIMOHATBLHOTO HAYYHOTO  MBIIUICHHS, CO3JaHHUU
IIEJIOCTHOTO TIPEICTABICHUS 00 OKpPYKAIOIIEM MUPE KaK O €IMHCTBE MPUPO/IBI,
YeJI0BEeKa M OOIIECTBa, B MO3HAHUY TIPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUN
Mpo0JIeM COXpaHEHUS TPUPOTHOTO PABHOBECHS;

. yOEXJIEHHOCTh B 3HAYMMOCTH OHWOJOTMM MJII COBPEMEHHOM
[IMBHJIM3AIMHN: OOCCIICUCHHSI HOBOTO YPOBHS Pa3BUTHS MEIWIIMHBI, CO3JaHUE
MEePCIIEKTUBHBIX OMOTEXHOJIOTHH, CIIOCOOHBIX PEIIaTh PeCypCHBIC MPOOIEMBI
pa3BUTHS  YEJIOBEUECTBA, IOMCKAa TYTeH BhIXOAAa W3  TJI00aTbHBIX
HKOJIOTUYECKUX MPOOIIeM U 00eCTiedeHHs Mepexo/ia K yCTONYMBOMY Pa3BUTHIO,
palMOHAIIBHOMY HCIIOJIb30BAHUIO TIPUPOJHBIX PECYPCOB U (POPMUPOBAHHIO
HOBBIX CTaHJAPTOB KU3HU;

. 3aMHTEPECOBAHHOCTh B TOJYYECHUH OHOJOTUYECKUX 3HAHWHA B
IEJSIX TOBBIIMICHUS] OOIIeH KyJIbTYpbl, €CTECTBEHHO-HAyYHOU T'PaMOTHOCTH,
KaK COCTaBHOM 4YacTH (PYHKIIMOHAILHONW TPaMOTHOCTH OOydYaroumxcs,
dbopmMupyemMoit Ipu U3ydeHur OUOJIOTHH;

. MOHMMaHUE CYITHOCTH METOJOB ITO3HAHHWS, HCIOJIb3yeMbIX B
€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH HCIIOJIb30BaTh MOTyYaeMbIC 3HAHUS IS
aHaM3a U OOBSICHEHHS SBJICHUH OKPYIKAOIIET0 MUPA U MPOUCXOISAIINX B HEM
W3MCHCHHH, yMEHUE JIeJlaTh 00OCHOBaHHBIC 3aKJIFOUCHHS Ha OCHOBE HAyYHBIX
($aKTOB M UMEIOIIMXCS JAHHBIX C IETBI0 TMOJYYCHHS TOCTOBEPHBIX BHIBOJIOB;

. CITIOCOOHOCTh CaMOCTOSATENIBHO HCIO0JIb30BaTh OMOJIOTHYECKUE
3HAHUS IS PENICHHS MPOOJIEM B peabHBIX KU3HEHHBIX CUTYAIIUSX;



. OCO3HaHME LIEHHOCTM HAy4YHOM JEATEIIbHOCTH, TI'OTOBHOCTH
OCYWIECTBJISITh ~ NPOEKTHYKD M MCCIIENOBATEIIbCKYIO  JEATEIBbHOCTD
VHJIUBUIYAJIbHO U B IPYIIIIE;

. TOTOBHOCTh M CIOCOOHOCTH K HENPEPHIBHOMY OOpPa30BaHUIO U
caM000pa30BaHUIO0, K aKTUBHOMY TOJIYYCHHIO HOBBIX 3HAHHWM 1O OMOJIOTHH B
COOTBETCTBUHM C )KU3HECHHBIMU MTOTPEOHOCTSIMHU.

MertanpeamMeTHble pe3yJabTaThl

MeranpenMeTHble  pe3yJbTaThl  OCBOGHHS  y4eOHOro  IpeamMeTra
«buonorus» BKIIOYAIOT: 3HA4YMMble IS (POPMUPOBAHUS MHUPOBO33PEHUS
oOydJaronmmxcsi  MEKIUCIUIUIMHAPHBIE  (MEXKMIpPEIMETHbIE)  OOIIeHayYHbIS
MOHATHS, OTpaXXalole IEJOCTHOCTh HAYYHOW KapTUHBI MHUpa U crenuduky
METOJIOB TIO3HAHHUS, HCHOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, HayuHbId (haKkT, MPUHIUI, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEJOBaHUE, HAOIIOJEHUE, H3MEpPEHHE,
AKCIEPUMEHT U [Ip.), YHHUBEpCaJIbHbIC yueOHbIe NEHUCTBHUS (ITO3HABATEILHEIE,
KOMMYHUKATHBHBIC, PETYJSITHBHBIE), oOOecneyuBaromye (QopMUpPOBaAHUE
(GYHKIMOHATBHOM TPAMOTHOCTH M COIMAIIBHOW KOMIIETEHIIMU 00ydYaromuxcs,
CIIOCOOHOCTH 00YYarOUIUXCsl UCIOJIb30BaTh OCBOCHHBIE MEKIUCIUIIIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS W YHHUBEPCAJIbHbIE YYeOHbIE JEUCTBUS B
II03HABATEIBbHOU U COLMAIIBHON IIPAKTHKE.

MeTtanpenMeTHbIe pe3yabTaThl OCBOCHHS MTPOTPAMMBI CPETHETO OOIIEro
00pa3oBaHUsl TOKHBI OTPAXKATh:

OBJiiaieHHe  YHUBEPCAJIBbHBIMH  Y4eOHBIMH  IO3HABATEJbHBIMU
JAeHUCTBUAMMU:

1) 6a30Bble JJorn4yecKue AeiCcTBUA:

. CaMOCTOSTENbHO (hOPMYIUPOBATh U aKTYaTU3UPOBATH MPOOIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
. UCIIOJIB30BaTh IIPU OCBOCHUM 3HAHUW IPUEMBI JIOTUYECKOIO

MBIIIUICHUST (aHaIM3a, CHUHTE3a, CpaBHEHHUs, KiacCH(HKAIMH, OO0OOIICHHS),
pacKpbIBaTh CMBICI OHUOJIOTMYECKUX MOHSTUH (BBIACNATh MX XapaKTepHBIE
NPU3HAKK, YCTAHABIMBATD CBSI3U C APYTHUMH MOHATHUSIMHU);

. ONpeNeNATh LeJIN JeSTENbHOCTH, 33/1aBasi MapaMeTphl U KPUTEPHUU
UX JOCTUKEHHUS, COOTHOCUTb PE3YyJIbTAThl JNEATEILHOCTH C IMOCTaBJICHHBIMU
LEJSIMU;

. UCIOJIb30BaTh OMOJIOTrHYECKUEe MOHATHUS J1s1 OOBbsICHEHUS (DAKTOB
Y SIBJICHUM KUBOW IPUPOJIBI;



. CTPOUTB JIOTHYECKUE PACCYKIAECHUSA (MHIYKTUBHBIE, NIEAYKTUBHBIC,
0  aHAJIOTWH), BBUIBIATH  3aKOHOMEPHOCTH W IPOTUBOPEYHs] B
paccMaTpuBaeMBbIX SABICHUSX, (POPMYJIUPOBATH BHIBOJBI U 3aKIHOUECHMUS;

. IIPUMEHATh CXEMHO-MOJCIIBHBIE CPEACTBA IS IPEACTaBICHUS
CYILIECTBEHHBIX CBS3€ M OTHOLICHUN B U3y4aE€MbIX OMOJIOrMYECKUX OOBEKTAX,
a TaKXe IMPOTUBOPEYMH PA3HOIO POJNA, BBIABICHHBIX B Pa3jIMYHBIX
WH(OPMALIMOHHBIX HUCTOYHUKAX;

. pa3pabaThiBaTh IJIaH PEIICHUS MPOOJEMBI C YYETOM aHaiu3a
MMEIOIINXCS MaTePUATBHBIX U HEMATEPHATBHBIX PECYPCOB;

. BHOCHUTH KOPPEKTUBHI B JIEATEILHOCTh, OIICHUBATh COOTBETCTBHE
PE3yJIbTATOB IIEJISIM, OLICHUBATh PUCKH ITOCIICICTBUH JIEITETLHOCTH;

. KOOPAWHHUPOBATh M BBITIONHATE PabOTy B YCIOBHUSX PEATHHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

. pa3BUBaTh KpPEaTHMBHOE MBIIUICHUE MPU PEIICHUU >KU3HEHHBIX
pooIeM.

2) 0a30BBI€E HCCJIEA0BATEIbCKHE AeliCTBHA:

. BJIaACTh HaBbIKaMH y‘I€6HO—I/ICCJIe,I[OBaT€JIBCKOﬁ )51 HpOGKTHOfI
ACATCIBHOCTH, HaBbIKaMH  Pa3pCHICHUA HpO6JI€M, CIIOCOOHOCTBIO M
T'OTOBHOCTBIO K CaMOCTOATCIIBHOMY IIOMCKY MCTOAOB PCHICHUA ITPAKTHICCKUX
3aga4, IPUMCHCHUIO PA3JIMYHBIX MCTOJOB ITIO3HAHMA;

. HCIIOJIB30BATh PA3JIMYHBIC BHALI ACATCIBHOCTH IIO ITOJYYCHHIO
HOBOI'O 3HAHMA, €0 HHTCPIIPCTANH, npeo6pa3013aHmo U IPUMCHCHUIO B
y‘l€6HBIX CUTyalusx, B TOM 4YHUCJIC IIPHU CO3AAHUU y‘l€6HBIX H COIUAJIbHBIX

MIPOEKTOB;

. (GopMHpOBaTh HAay4HBIA THUII MBIIUICHHS, BIAJETh HAYYHOU
TEPMUHOJIOTHEH, KITFOUEBBIMH MOHATUSMHU U METOJAMU;

. CTaBUTb W (QOpMyJHpoBaTh  COOCTBEHHbIE  33aJayd B
00pa30BaTeNbHON AeATENbHOCTH U dKU3HEHHBIX CUTYaLUsX;

. BBISIBJISITh NPUYUHHO-CIICCTBEHHBIE CBSI3M U aKTyaJM3UPOBATh

3a7a4y, BBIIBUIaTh THUIOTE3y €€ pEIICHUs, HAaXOAUTh apryMEHTHI IS
JI0KAQ3aTeNbCTBA CBOMX YTBEPXKICHUM, 3aJaBaThb MApPAMETPbl U KPUTEPUH
pelieHus;

. AHAIIM3UPOBATh TOJIyYCHHBIE B XOJAE€ PELICHUS 33Ja4u
pe3ynbTaThl, KPUTUUYECKH OLECHHMBATH HX JIOCTOBEPHOCTH, MIPOTHO3UPOBATH
U3MEHEHHUE B HOBBIX YCJIOBUSIX;

. JaBaTh OIEHKY HOBBIM CHUTYalldsM, OLIEHWBATh MPUOOPETCHHBIN
OTIBIT;

. OCYIIECTBJIATh LIEJICHANPABICHHBIN TOUCK MEpeHoca CPeACTB U
CIOCO0O0B JACUCTBUS B MPOPECCUOHAIIBHYIO CPELY;

. yMETh TMEPEHOCUTH 3HAHUS B MO3HABATEIBHYIO M MPAKTUUYECKYIO

obnacTn KN3HCACATCIBbHOCTH,



. YMETh UHTCTPUPOBATH 3HAHUSA U3 PASHBIX IPCAMETHBIX O6JIaCTeI>’I;

. BBIABUT'AaTb HOBBIC UACH, IIPCIJIAIaTh OPUTHUHAJIBHBIC ITIOAXOAbI U
peUICHUA, CTABHUTDH HpO6HCMBI U 3aaa4d, OOIIYCKAIOIIHC aJIbTCPHATHUBHBIC
pCUICHU:.

3) padora ¢ ungopmanueii:

. OPUEHTHUPOBAThCS B PA3JIMYHBIX HCTOYHHKAX HMHGOPMALIUH
(TekcTe y4eOHOro mocoOus, HayYHO-TIOMYJIAPHOM TUTEpaType, OMOIOTMUECKUX
CJIOBApSAX M CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B UHTEPHETE),
aHAJIM3UPOBaTh WMHGOPMAIMIO PA3IUYHBIX BUAOB M (OPM MpEACTaBIICHUS,
KPUTHUYECKH OI[CHUBATh €€ JOCTOBEPHOCTH M HETIPOTUBOPEUYUBOCTD;

. (GopMyIHUpPOBATH 3aMPOCH U MPUMEHSTh Pa3IMYHBIE METOJIbI MIPH
MoMCKe U OoTOOpe Ouosornyeckod wuHOpMaUK, HEOOXOAUMOU It
BBITIOJTHEHMSI YYeOHBIX 3a/1a4;

. npuoOpeTaTh OTIBIT MCIIOJIb30BaHUs UH(OPMAIMOHHO-
KOMMYHUKATHBHBIX TEXHOJIOTUH, COBEPIUIEHCTBOBATh KYJbTYpy AKTHBHOIO
UCIIOJIb30BaHUS PA3JINYHBIX IOUCKOBBIX CUCTEM;

. CaMOCTOSITENIbHO BEIOMPATh ONTUMAJIbHYIO (POPMY MpeACTaBICHUS
Oouonornyecko wuHbopManuK (CXembl, Tpaduku, IUarpaMmbl, TaOIUIIBI,
PUCYHKH U JIp.);

. UCIOJIb30BaTh HAYyUHBIN S3bIK B KAUYECTBE CPENICTBA MPHU padoTe C
Ouonornueckod uHMOpMaLMEn: NPUMEHATh XUMHUYECKHE, (PU3NYECKUE U
MaTeMaTUYECKHE 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpEeBUATYPY, HOMEHKIIATYPY,
WCIIONIb30BaTh W TPEe0Opa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEICTBA
HaTJITHOCTH;

. BIIQ/ICTh HAaBBIKAMH PACIO3HABAHUSA W 3alIUTHl HMH(pOpMAIHH,
MH(}OpMAIMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OBJjiaieHNe YHHBEPCATbHBIMH KOMMYHUKATUBHBIMM J1€/iCTBUSIMMU:
1) o01ienue:

. OCYIIECTBIISITh KOMMYHHUKAIIMM BO BCEX cepax *KU3HU, aKTUBHO
y4acTBOBaTh B JMAJIOTE WJIM JUCKYCCHH IO CYIIECTBY OOCYXKIIaeMOW TEMbI
(yMeHHE 3a7aBaTh BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIHHO
BBITIOJIHEHUS TIPe/IJIaraeMou 3a/1a4u, YYUThIBATh UHTEPECHI U COTIIACOBAHHOCTh
MO3UIIUNA PYTUX YYACTHUKOB JUAJIOTA WIIA TUCKYCCUN);

. pacno3HaBaTh HEBepOaJdbHBIE CpEIACTBAa OOIEHWS, TMOHUMATh
3HAYCHHUE COITMAIBHBIX 3HAKOB, MPEIMOCHIIOK BOSHUKHOBEHUS KOH(DIMKTHBIX
CUTYaIHMi, yMETh CMATYaTh KOH(MIUKTHI M BECTH TIEPETOBOPHI;

. BJIJIETh Pa3IMYHBIMU CIIOCOOaMU OOILECHUS] U B3aUMOJICUCTBUS,
OHUMAaTh HAMEPEHHUSI IPYTUX JIFOJICH, MPOSBIIATH YBAXKUTECIIBHOE OTHOIIICHUE K
co0eceTHUKY U B KOPPEKTHOH opMe (PopMyITHpOBATH CBOU BO3PAKCHUS;



. Pa3BCPpHYTO M JIOTMYHO H3JaraTb CBOIO TOYKY 3pCHUSA C
HCIIOJIB30BAHHUECM A3BIKOBBIX CPCACTB;

2) coBMeCTHA JeATEeIbHOCTD:

. NOHUMAaTh M HCIOJB30BaTh MPEUMYIIECTBA KOMAaHJIHOU W
UHAUBUIYAIbHOM palbOThl TpPH PEHICHUH OUOJOTMYECKOM MpoOIeMBbl,
00OCHOBBIBaTh ~ HEOOXOJAMMOCTb  NPUMEHEHHsS]  TPYyHmoBbIX  (opm
B3aMMOJICUCTBHS NIPU PEIICHUHN YUueOHOM 3a/1a4u;

. BBIOMpATh TEMATHKy U METOJbl COBMECTHBIX JNICUCTBUN C yUETOM
OOIIMX MHTEPECOB U BO3MOXKHOCTEN KaXKJI0TO WJICHA KOJUICKTUBA;
. MIPUHUMATH 1€ COBMECTHOU JEATEIbHOCTU, OPTaHU30BbIBATH U

KOOPJIMHUPOBATh JAEUCTBUS IO €€ JOCTHUKEHHIO: COCTABJIATH IUIAH JICVCTBUM,
pacrpenensiTh pojid ¢ y4eTOM MHEHUN YYaCTHHKOB, OOCYKJaTh PEe3yJbTaThbl
COBMECTHO paboTBhI;

. OLICHMBATh KAayeCTBO CBOErO0 BKJIAJa M KaXJOro YYaCTHHKA
KOMaH/Ibl B OOIIUI pe3yiIbTaT Mo pa3pad0TaHHBIM KPUTEPHSIM;

. npeiaraTb HOBBIC TMPOCKTHI, OILIEHUBATH HJEHU C TO3ULIHHA
HOBU3HBI, OPUTUHAJIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

. OCYIIECTBIISITh  MO3UTHBHOE CTPATETHYECKOE IIOBEIICHUE B
Pa3IMYHBIX CUTYAlMSAX, IPOSBISATH TBOPYECTBO M BOOOpaKEHHUE, OBITh
MHUIMATHBHBIM.

OBJ'laIleHI/Ie YHUBEPCAJIBHBIMH PETyJIATUBHBIMHA HeﬁCTBHHMH:

1) camoopranuzaums:

. MCIIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JJIs1 BBISIBIICHHSI TPOOJIEM U
UX PELIEHUS B ’KU3HEHHBIX U YUECOHBIX CUTYaLIUSIX;
. BBIOMPATh Ha OCHOBE OHOJIOTMUECKMX 3HAHWM LIeJEeBbIE U

CMBICJIOBBIE YCTAaHOBKH B CBOMIX JCHCTBUSAX M IMOCTYIKax IO OTHOIICHUIO K
KUBOU MPHUPOJIE, CBOEMY 3I0POBBIO U 37JOPOBBIO OKPYKAIOIINX;

. CaMOCTOSITEIIbHO OCYIIECTBIISITh MTO3HABATEIIbHYIO JIEATebHOCTD,
BBISIBIISITH TIPOOJIEMBI, CTaBUTh U (OPMYTUPOBATH COOCTBEHHBIC 3a/layul B
00pa3oBaTeNbHOM ACSITEIIBHOCTH U )KU3HEHHBIX CUTYAIUsX;

. CaMOCTOSITENIbHO COCTABJIATH TJIaH PEIICHUs TPOOJIEMBI C YYETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH 1 MPEAIIOUYTCHUM;

. JaBaTh OLICHKY HOBBIM CUTYalIHsIM;

. pacmMpsaTh pPaMKd Y4eOHOTO mMpeaMeTa Ha OCHOBE JIMYHBIX
IIPEANIOYTECHUH;

. JenaTh OCO3HAHHBIA BBIOOpP, ApPryMEHTHUPOBaTh €ro, Oparhb

OTBETCTBEHHOCTb 34 PEILICHHUE;
. OLICHUBATh TPUOOPETEHHBIN OIBIT;



. crocoO0CTBOBaTh (OPMHUPOBAHUIO U TPOSBICHUIO ILIUPOKOM
SPYOUIIMA B Ppa3HBIX O00JIACTSIX 3HAHUM, MOCTOSHHO TIIOBBIIIATh CBOM
00pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb;

2) CaMOKOHTPOJIb:

. HaBaTb OICHKY HOBBIM CHTyalOUsIM, BHOCHTHL KOPPCKTHUBBI B
ACATCIBbHOCTDb, OLICHUBATH COOTBCTCTBUC PC3YJILTATOB LICIIAM;
. BJIaACTh HaBbIKaMH II03HABATEIbHOU pe(i)JIGKCI/II/I KaK OCO3HaHHu:A

COBEpLIAEMBIX ACHCTBUM W MBICIUTEIBHBIX IIPOLIECCOB, UX PE3YJIbTATOB U
OCHOBaHUM, UCIIOJIF30BATh MPUEMBI peiIeKCcru 7Sl OLIEHKU CUTYyalllH, BRIOOpa
BEPHOTO PEILICHHS;

. YMETb OLICHUBATH PUCKU U CBOEBPEMEHHO IPUHUMATD PELICHUS 110
UX CHIKEHHIO;
. IIPUHAMAaTh MOTHUBBI M apryMEHTBl [JPYTHX IIPU aHAJIU3e

pE3yIbTATOB JIEATEIbHOCTH;

3) npuHsATHE Ce0NA U APYTUX:

. MPUHUMATh €051, IOHUMAasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

. IIPUHAMAaTh MOTHMBBI M apPryMEHTBl [JPYTHX IIPU aHAJIU3e
PE3YJIbTATOB JIEATENBHOCTH;

. MIPU3HABaTh CBOE MPABO U NPABO JIPYTUX HA OLIMOKU;

. pa3BuUBaTh CHOCOOHOCTh MOHHMMATh MHUpP C MO3ULUU JPYroro
YeJ0BeKa.

IIpeaMeTHbIe pe3y/ibTaThI

[IpeameTHbie pe3ysbTaThl ocBoeHUs nporpammbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIOHAIOT cleuuduueckue s ydyeOHOro mnpeaMera
«buonorus» HaydHblE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBHIA MO OCBOCHHIO,
UHTEpIpeTalud U MpeoOpa3oBaHUI0 3HAHWM, BHUABI JCSATENBHOCTH IO
MOJyYEHUIO HOBOTO 3HAHUS U NPHUMEHEHUIO 3HAHUN B Pa3jIMYHBIX Y4EOHBIX
CUTyalllsAX, a TaKX€ B PEaJbHbIX JXU3HEHHBIX CUTyalUsAX, CBA3aHHBIX C
Ouonorueil. B nmporpamme npeaMeTHbIE pe3ysbTaThl MPEICTaBICHbI 10 roaM
o0yueHus.

10-¥ Kiace

[IpeameTHbIC pe3yabTaThl OCBOCHHS y4ueOHOTro mpenmera «buonorus» B
10-M kJ1acce 10KHBI OTPAXKATh:



. c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTUU B CUCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HAayK, B (OPMUPOBaAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUSA, O BKIAJC
POCCHIMCKHX M 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(GyHKIIMOHATBHOW TPAMOTHOCTH YeJIOBEKA JIJISl PEIICHUS )KU3HEHHBIX 33]1a4;

. YMEHHE PACKpBIBaTh COJCpPKAHUE OMOJOTMUYECKUX TEPMHUHOB U
MOHATUM: KW3Hb, KJETKAa, OpraHu3M, MeTaboau3M (0OMEH BEIIeCTB H
NpPEBpPAlIECHUE  JHEPruu), TOMEOCTa3  (CaMOperysislusi), YpPOBHEBad
OpraHM3alys >KUBBIX CHCTEM, CAMOBOCIPOM3BEICHHUE (PENPOLYKLIHS),
HACJIEICTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTHUE;

. yMEHUE  M3Jararb  OWOJIOTMYECKHME  TEOpuu  (KJIEeTOYHas,
XpPOMOCOMHasi, MyTallMOHHAsI, [IEHTpajbHasl 10rMa MOJIEKYJIIPHOW OHOJIOTUN),
3akoHbl (I'. Menpnens, T. Moprana, H. Y. BaBunioBa) u ydenus (0 ueHTpax
MHOT000pa3usi U MPOUCXOXKIEHUsI KylIbTypHBIX pactenuit H.M. BaBuinona),
ONPENEIIATh TPAHULIBI UX TPUMEHUMOCTH K dKUBBIM CUCTEMAaM;

. yMEHUE BIIQJIETh METOJaMU HAy4YHOTO TMO3HAHUA B OWOJIOTHH:
HAOJIIOICHUE U OMTMCAHUE JKUBBIX CHCTEM, MTPOIIECCOB U SIBJIICHUN, OpraHU3aIIHsI
U TIPOBEJEHHUE OHMOJIOTUYECKOTO SKCIEPUMEHTA, BBIJIBUKEHUE THUIIOTE3HI,
BBISIBJICHUE 3aBHCUMOCTH MEXIYy HCCIEAYEeMbIMH BEJIMUUHAMH, OOBSICHEHHE
MOJIYYEHHBIX PE3YJIbTAaTOB, WCIOJIB30BAHHBIX HAYUYHBIX MOHSITUH, TEOPUU U
3aKOHOB, YMEHHE J€aTh BbIBOAbI HA OCHOBAHUH MOJIYYEHHBIX PE3YJILTATOB;

. YMEHUE BBIJICIATh CYIIECTBEHHBIC NPU3HAKUM BUPYCOB, KIIETOK
MPOKApPUOT U IYKAPHOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB,
0COOEHHOCTH MPOIIECCOB: OOMEHA BEIIECTB U MPEBPAILEHUS SHEPTUU B KIIETKE,
¢doToCHMHTE3a, IJIACTUYECKOTO W DHEPreTHYECKOr0o OOMEHa, XEMOCHHTE3a,
MUTO3a, MeH03a, OIUIOJOTBOPEHUSI, Pa3MHOXKEHUS, WHIAUBHUIYaJIbHOIO
pa3BUTHUS OpraHu3Ma (OHTOTE€HE3);

. yMEHUE TPUMEHSTh TOJyYCHHbIE 3HAHUS 71 OOBSICHEHHUS
OMOJIOTUYECKUX MPOIECCOB U SIBICHUH, JIJISl IPUHATUS IPAKTUIECKUX PEIICHUIM
B MIOBCEIHEBHOM HU3HH C LIEJIbI0 00ecTieueHHs 0€30MaCHOCTH CBOETO 3/I0POBbSI
1 37I0POBbSI OKPYXKAIOIIUX JIFO/ICH, COOJIFOACHUS HOPM T'PaMOTHOT'O TTOBEICHUS
B OKpYyXarolleil  NpUpPOJHOW  cpele, TMOHUMaHUE  HEOOXOJIUMOCTH
WCTIOJL30BaHUS TOCTHXKEHUN COBPEMEHHOUW OMOJIOTUM M OMOTEXHOJOTHM ISl
palMOHATILHOTO TPUPOAONOJIH30BAHUS;

. YMEHHUE PEIIaTh AJIEMEHTAPHBIE TEHETUYECKUE 3a7]a4l HA MOHO- U
JTUTHOPUIHOE CKpEIIMBaHUE, CIEMJICHHOE HACJIe0BaHUE, COCTABISATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBAHUS JIJIsl IPEJCKa3aHusl HacleOBaHUS PU3HAKOB
Yy OpraHu3MoOB;

. YMEHHUE BBITIONHATH JTa0OpaTOpHBIE M TPAKTUYECKUE PadOTHI,
coOmoaTh mpaBwiia mpu  paboTe ¢ y4eOHBIM ©  J1abOpaTOPHBIM
o0opyI0oBaHUEM;

. YMEHHE  KPUTHYECKH  OILIGHWBaTh W  WHTEPIPETUPOBATH

uHpopMaIo OMOJOTUYECKOTO COJIEPKAHHUS, BKIIFOYAIOIIYIO TICEBIOHAYYHBIC



3HAHHWS W3 Pa3IMYHBIX MCTOYHUKOB (CpelIcTBa MaccoBO HHGOpManuy,
HAayYHO-TIOMYJSIPHBIE ~ MaTEpUaNbl), JTUYECKUE AaCleKThl COBPEMEHHBIX
MCCIICIOBaHUI B OMOJIOTHH, MEJIUIINHE, OMOTEXHOJIOTHH;

. yMEHHE CO3/1aBaTh COOCTBEHHBIC IHUCHMEHHBIE M YCTHBIC
coobmieHusi, 00o00mas OHONOTHYECKYI0 HH(MOPMALUIO €3 HECKOJIBKHX
HCTOYHHUKOB, TPAMOTHO HMCIIOJIb30BaTh MOHATHWHBINA anmapaT OMOJIOTHH.

11-#i kiaace

[IpeameTHbIe pe3yibTaThl OCBOCHHS yueOHOro mpeamera «buonorus» B
11-m kJ1acce 10KHBI OTPAXKATh:

. c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIN OMOJIOTUH B CHCTEME
HAyYHOTO 3HAHUS ECTECTBEHHBIX HAayK, B (OPMUPOBaAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUSA, O BKIAJC
POCCUMCKHX U 3apyOEKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHUH,
(GyHKIMOHATBHOM IPAMOTHOCTH YeJIOBEKA JIJIsl PEIICHUS )KU3HEHHBIX 33]1a4;

. YMEHHUE PACKpPBIBATh COJIEpkKAHUE OUOJIOTHYECKUX TEPMUHOB U
MOHSATHUI: BUJI, TOIMYJISAIHUS, TeHOGOH T, YBOJIIOLIHS, IBUKYIIIHUE CHIIBI ((PaKTOpHI)
ABOJIIOLINH, IPUCTIOCOOJIEHHOCTh OpTraHU3MOB, BUJI000pa30BaHUE,
AKOJIOTUYECKHE  (PAKTOPhI, DKOCUCTEMAa, MPOAYLEHThI, KOHCYMEHTHI,
peayLEHThl, UEeNU NUTaHUus, OHKOJOThYecKas nupamMuja, OHUOTEOIIeHO3,
ouocdepa;

. YMEHHE U3J1arath OMOJIOrHYECKUE TEOPUH (IBOJIIOIMOHHAS TEOPUSI
Y. /lapBuHa, CHHTETHUYECKAs] TEOPHUS IBOJIOLWH), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponpimeBoro cxoactsa K.M. bapa, uepenoBanus riaBHbIX HalpaBJICHUN U
nyteit aBomonnu A.H. CesepiioBa, yuenus o 6uocdepe B.M. Bepnaackoro),
ONpPENEIIATh TPAHULIBI KX TPUMEHUMOCTH K dKUBBIM CUCTEMaM;

. yMEHUE BIIQJIETh METOJaMU HAy4YHOTO TMO3HAHUS B OWOJIOTHH:
HAOJIIOICHHUE U OTIMCAHUE JKUBBIX CHCTEM, MPOIIECCOB U SBJICHUN, OpraHU3aIIHsI
U TPOBEJCHUE OUOJIOTHYECKOTO SKCIEPUMEHTa, BBIABUKEHUE THUIOTE3HI,
BBISIBJICHUE 3aBUCHMOCTH MEXKJy HCCIIEIyEMbIMU BEIUYMHAMU, OOBICHEHHE
MOJTYYEHHBIX PE3YJIbTAaTOB, WCIOJIb30BAaHHBIX HAYUYHBIX MOHSITUH, TEOPUU U
3aKOHOB, YMEHHUE JIeJIaTh BHIBOJIbl HA OCHOBAHUU TOJIYYEHHBIX PE3yJIbTaTOB,;

. YMEHHE  BBIICNATh  CYLIECTBEHHBIE  TMPU3HAKU  CTPOCHMS
OMOJIOTHYECKUX OOBEKTOB: BHUJIOB, MOMYJISIIIUN, TPOIYIIEHTOB, KOHCYMEHTOB,
pPEayIEHTOB, OHOTeOIEHO30B U HIKOCHUCTEM, OCOOCHHOCTH MPOIIECCOB:
HACJIEJICTBEHHOM W3MEHYMBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUS,
MPUCIIOCOOJICHHOCTH OPraHU3MOB, JIEUCTBUS HSKOJOTMYECKUX (HAaKTOPOB Ha
OpraHu3Mbl, MEpeHoca BEHIECTB U IOTOKA DJHEPrud B HKOCHUCTEMAX,
AHTPOTIOTCHHBIX U3MEHEHUN B DKOCHCTEMaX CBOEH MECTHOCTH, KPYyroBOpOTa
BCIIIECTB M OMOr€OXMMHUYECKHUX ITUKIIOB B OHocdepe;



. yMEHUE TPUMEHSTh TOJYyYeHHbIE 3HAHUS JJs1 OOBICHEHHUS
OMOJIOTUYECKUX MPOIECCOB U SIBICHUH, JIJIsl IPUHATUS IPAKTUUECKUX PEIICHUIM
B MIOBCETHEBHOM HU3HH C 11€JIbI0 0OecTieueHnsI 0€30MaCHOCTH CBOETO 3/I0POBbSI
U 3JI0POBbSI OKPY’KAIOIIUX JIIOJIEH, COOJIIOIEHUSI HOPM IPaMOTHOT'O TIOBEICHHUS
B OKpYXalIIel MNpUpPOIHOH  cpene, TOHUMAHUE  HEOOXOIUMOCTH
WCTIONb30BaHUs JOCTHXKCHUN COBPEMEHHON OMOJIOTMU [JI PallMOHAIBHOTO
MPUPOIONIOIB30BAHHS;

. YMEHHME pellaTh DJJIEMEHTapHble OWOJIOTMYECKHE  3aJlayH,
COCTaBJISITb CXEMBI IEPEHOCA BELIECTB W JHEPTUM B JIKOCHUCTEMax (Lenu
MMUTAHUS);

. YMCHHE BBINIOJIHATH JaOOpPaTOpPHbIE U TPAKTHUYECKHE PaOOTHI,
cobmoaaTe mpaBuiaa NOpu  padore ¢ y4eOHBIM U J1abOpaTOPHBIM
000py/TI0BaHUEM;

. yMEHUE  KPUTHYECKHM  OIEHWBAaTh W  WHTEPIPETUPOBATH

MHPOPMAIUIO OMOJIOTUYECKOTO COAECPKAHUSs, BKIIOYAIOIIYIO IICEBIOHAYYHbIE
3HaHHWA W3 pa3IMYHbIX HCTOYHUKOB (CpelcTBa MaccoBOM HH(Opmanuu,
HAyYHO-TIOMYJISIPHbIE MaTepuabl), paccMaTpuBaTh rJ100abHbIE
HKOJIOTMYECKHE MPOOIEMBl COBPEMEHHOCTH, (JOPMUPOBATH MO OTHOIICHUIO K
HUM COOCTBEHHYIO MO3UIIUIO;

. YMEHHE CO3/1aBaThb COOCTBEHHbIE MHUCHMEHHBIE W YCTHBIC
cooOuieHusi, 0000mas OHOJOTUYECKYI0 HMHPOPMALMIO U3 HECKOIBKUX
HMCTOYHUKOB, TPAMOTHO HCIIOJIb30BAaTh MOHATHIHBIN anmapaT OUOIOTHH.



Ilepeyensb (kogudukaTop) pacnpeaejeHHbIX MO0 KJIaccam

nposepsieMbix TpedoBanni k pesyjabratam OOII COO u 3j1eMeHTOB

COJIEPKAHUSA 10 OMOJIOTHH

10-i1 KJTACC

IIpoBepsiemblie TpeOGoBaHuA K pe3ybTaTtam ocBoeHuss OOII

Koxa
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemblie mpeaMeTHbIE pe3yabTaThl ocBoenuss OOII OO0

CdopMUpOBaHHOCTh 3HAHWK O MECTE W POJM OWOJIOTMH B CHCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HAayK, B ()OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIaJIe POCCHUHCKUX M 3apyOeXHBIX YyUEHBIX-OMOJIOTOB B pa3BUTHE
Oouosiornu; (PyHKIMOHAIHHOM TpPaMOTHOCTH YEJIOBEKAa [UJISl PEIICHUS
JKU3HEHHBIX 337124

YMeHHe pacKpbIBaTh COACPKAHNE OMOTOTHYCCKUX TEPMUHOB U TIOHSITHIA:
JKU3HbB, KJIETKA, OPTaHu3M; MeTab0I13M (0OMEH BEILIECTB U MIPEBPAILICHHE
SHEPruu), TOMEOCTa3 (CaMOperyJislus), ypOBHEBasT OPraHU3aIHs KUBBIX
CHUCTEM, CaMOBOCIIPOM3BEICHHUE (PENPOAYKIIHS), HACIEICTBEHHOCTD,
W3MEHYHMBOCTh, POCT M Pa3BUTHE

YMmeHue uznaraTb OUOJIOTMUECKHE TEOpuHu (KJIETOYHas, XpPOMOCOMHas,
MyTauroHHas), 3akonbl (I'. Mennens, T. Moprana, H.1A. BaBuiiosa) u
yueHus: (0 LEHTpaX MHOrooOpa3usi M IPOUCXOKICHUS KyJIbTYpHBIX
pacrennii H.M1. BaBunosa), onpeaenars rpaHullbl UX NPUMEHUMOCTH K
JKUBBIM CUCTEMaM

YMeHue BiIaAeTb METOJaMH HAy4yHOro IIO3HAaHUS B  OMOJIOTHH
(HaOmoJileHMe W ONHMCAaHUE JKUBBIX CHCTEM, IMPOLECCOB M SIBICHMIA;
OpraHM3ansi W  IpPOBEIEHHE  OHOJOTMYECKOIO  IKCIEPUMEHTA,
BBIJIBUYKEHUE TUIIOTE3bI; BBIABICHUE 3aBUCUMOCTH MEXKIY UCCIIELYyEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE MOJYUYEHHBIX PE3yJIbTAaTOB, HCIIOJIb30BAHHBIX
Hay4HbIX IIOHSATUH, TCOPUHM M 3aKOHOB; YMEHHE [elaTb BBIBOABI Ha
OCHOBAHUU IOJIyYEHHBIX PE3YJIBTATOB)

YMeHMe BBIIEIATh CYLIECTBEHHbBIE IIPU3HAKU BUPYCOB, KIETOK IIPOKAPHOT
U DYKApHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB;
O0COOEHHOCTH MpOIIeCCOB OOMEHA BEIIEeCTB M IPEBpAIICHHs] YHEPrUH B
KJeTKe, (OTOCHHTE3a, IUIACTUYECKOIO0 M DHEPreTMYeckoro oOMeHa,
XeMOCHHTE3a, MHTO03a, Meio3a, OIUIOJOTBOPEHHs, Pa3MHOKEHUS,
UH/IMBUYaJIbHOTO Pa3BUTHsI OpraHu3Ma (OHTOT€He3)

YMenue MNPUMCHATH MOJIYYCHHBIC 3HaHUA JJI 00BSICHEHHS
OMOJIOrTYECKHX mponeccoB u S[BJI@HPIP'I, IJId MPUHATHA HTPAKTUYCCKHUX




pelLIeHU B MOBCEIHEBHON JKM3HU B LENAX oOecreuyeHHst Oe30MacHOCTH
CBOETO 37I0POBBSI M 37I0POBBSI OKPYKAIOLIUX JIIOJICH, COONIIOJCHUSI HOPM
IPaMOTHOTO TOBEICHUS B OKpY’KAaroIled MPUPOTHON cpelie; MOHUMaHHUe
HEOOXOAMMOCTH UCTIONB30BAaHUS JOCTHIKEHHH COBPEMEHHON OMOJIOTHH U
OMOTEXHOJIOTHIA Il PAMOHAIBHOTO MTPHPOIOTIONB30BAHHMS

YMenue peuiaTth 3JICMCHTAPHBIC TI'CHCTHYCCKUC 3aJJjd4d Ha MOHO- H
,I[I/IFI/I6pI/I,Z[HOC CKpC€IIMBAaHUE, CHCIIICHHOC HACICAOBAHUEC, COCTABJIATH
CXCMbI MOHOFI/I6pI/Il[HOI‘ O CKpCIIMBaHUA IJI IMPCACKA3aHUS HACIICAOBAHUA
IMPU3HAKOB Y OPraHnu3MoOB

YMeHHe BBIIOJIHATH JIAOOPATOPHBIE M MIPAKTHYECKHE PabOThl, COOII0IaTh
npaBuiIa Mpu padore ¢ y4eOHBIM U J1a00paToOpHEIM 000pYyI0BAaHUEM

YMeHHe KpUTHYECKH OIICHHWBAaTh W HWHTEPIPETHPOBATH HH(OPMAIIHIO
OMOJIOTMYECKOT0 COJIePKAHNUS, BKIIOYAIOLIYIO [1CEBAOHAYYHbIE 3HAHUS U3
paznuuHbIX HcTOYHUKOB (CMMU, HayyHO-IOMyJsipHBIE MaTepHUalbl);
ITHUYECKHUE aCIEKThl COBPEMEHHBIX UCCIIEI0BAaHUM B OMOJIOIMH, MEULIMHE,
OMOTEXHOJIOIHH

10

VMeHHe co31aBaTh COOCTBEHHBIC MUCHMEHHBIC W YCTHBIC COOOIICHUS,
0000mmass OMOJIOTHYECKYI0 WH(POPMAIUI0 M3 HECKOJIBKHX HCTOYHUKOB,
IPaMOTHO MCIIOJIb30BaTh MOHSITUHHBIN ammapat OHOJIOTHH

IIpoBepsieMble Y1eMEHTHI COAePKAHUS

Kon IIpoBepsiemble 31€eMEHTHI COAEPKAHUSA
1 buonorus kak Hayka
buonmorms — wHayka o okuBoil mpupone. Ponab Ouonorumu B
1.1 (GbopMUPOBAHUN COBPEMEHHON HayyHOM KapTuHbl Mupa. Cucrema
OMOJIOTHYECKHUX HAYK
Mertonbl MoO3HaHMA KUBOM MNpHUPOABl (HAONIOJEHHE, SKCIIEPUMEHT,
1.2 OIHCaHHuE, U3MEpEHNE, Kiaccudukanus, MOJIEJTUPOBAHHUE,
cTaTucThyecKkas o0paboTKa JaHHBIX)
2 JKuBble cucTeMbl U UX OpraHU3aLUs
71 Kusble cucreMbl (OMOCHUCTEMBI) Kak IMpEAMET HU3y4YeHHsS OHOJIOTHH.
' CaolicTBa OMOCUCTEM U UX pazHOOOpa3ue
VYpoBHU  opraHuzanuu  OMOCHCTEM:  MOJIEKYJISIPHO-T€HETHYECKUH,
2.2 KJIETOYHBIWA, OPraHU3MEHHBIN, MOMYISIHOHHO-BUAOBOM, YKOCUCTEMHBIM,
6uochepHbIit
3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKU
XUMUYECKUN COCTaB KIETKU. XUMHUUYECKUE DJIEMEHTHI: MaKpOAJIEMEHTHI,
3.1 MHKpPOIJIEMEHTHI. Boga M MuHepanbHble BemecTBa. DyHKIMU BOJBI U
MUHEpPAJIBHBIX BellecTB B kieTke. [lonnepxanue ocmornyeckoro OanaHca




3.2

Benxu. CoctaB u ctpoeHne 6e1K0B. AMHUHOKHCIIOTBI — MOHOMEPHI OEJIKOB.
He3ameHuMble ¥ 3aMEHUMbIE aMMUHOKHUCIIOTHI. AMMHOKHUCIIOTHBIM COCTaB.
YpoBHU CTPYKTYyphl OEIKOBOW MOJIEKYJbl (IIEpBUYHAs, BTOpPUYHAS,
TPETUYHAsl U YETBEPTUYHAS CTPYKTYypa). XUMHUYECKHE CBOMCTBA OEJIKOB.
Buonornyeckue ¢pyHKIUN OEIKOB.

®epMeHThI - Ouonormyeckue Karaimu3atopel. CTpoeHHe ¢epMeHTa:
aKTUBHBIA  LEHTp, cyOcTpatHas creruguuHocTh. KodepMeHTHI.
Buramunsl. Otianunst pepMEHTOB OT HEOPTaHUYECKUX KaTaIu3aTopoB
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YrineBoapl: MOHOcaxapuabl (TNIIOKO3a, pubo3za © Je30Kcuprbo3a),
JIycaxapuibl (caxaposa, JIaKT03a) M MoJucaxapuibl (Kpaxmali, TJIUKOTeH,
1eJuToa03a). buonornueckue GyHKIIMU YTIIEBOIOB.

Jlunuael: TpUrauuepuabl, crepounsl, Gochomunuasl. I'mapoduabHo-
runpodoOHbIe cBoOicTBA. bronornueckue Gpynkuun mununoB. CpaBHEHHE
yIJE€BOOB, OEJIKOB U JIMIUI0B KaK UICTOUHUKOB SHEPTHH
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HyxneunnoBeie kwucnotel: JIHK u PHK. Hyxneotuasl — MoHOMEpHI
HYKJIEMHOBBIX KHCI0T. Ctpoenue u Gpynkuun [JHK. Ctpoenne n pyHKImm
PHK. AT®: cTtpoenue u GpyHKIHH

3.5

]_[I/ITOJ'IOFI/ISI — HayKa O KIJICTKC. Knerounas TCOpHUs. MeTtobl N3YyUCHUA
KJICTOK

3.6

Knerka kak nenoctHas xuBas cucreMa. OOuIMe NPU3HAKU KIIETOK:
3aMKHyTasi Hapy)xHas meMmOpana, mosekynsl JIHK kak renernueckuii
anmapar, CHCTeMa CHHTe3a Oelka

3.7

Tunbl KIETOK: 3yKapuOTHYecKass W INpokapuoThueckas. OcoOeHHOCTH
CTpPOEHHSI TNPOKapUOTHUECKOM KieTku. KilerouHas creHka OakTepuii.
Crpoenune sykapruoTudeckoi kneTku. OCHOBHBIE OTIMYUS PACTUTEIBHOM,
KUBOTHOM M TPUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPHI KJIETOK — KJIETOYHAs CTEHKA, TITMKOKAJIMKC,
ux (ynkuuu. Ilnasmatnyeckas memOpaHa, e€ cBOWCTBa U (DYHKIIHH.
[Mutonnazma u e€ opraHoujpl. OgHOMEMOpPAaHHBIE OPraHOMABI KIIETKU:
sHpomnasmarudeckass cerb (OIIC), ammapar ['onbaxu, JIU30COMBI.
[TomyaBTOHOMHBIE ~OpPraHOWABI KJIETKH: MHUTOXOHJPHUH, TUIACTUJIBI.
[Ipoucxoxnenne  MHUTOXOHAPUM W MUIACTUA. Buael  mimactu.
HememOpaHnHble OpraHOWABl KJIETKH: PHOOCOMBI, KJIETOUHBIH IIEHTP,
PECHUYKHU, KIYyTUKH. DyHKIIMM OpraHoUI0B KJIETKH. BritoueHus
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SAnpo — perynsaTopHsli IeHTp kineTku. CTpoeHue sapa: siaepHas 000104Ka,
KapuoIia3Ma, XpOMaTHH, SIPBIIIKO. X POMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

H(HSHC,Z[GHTCIIBHOCTL KJICTKHU

4.1

OOMeH BeIIeCTB, MM MeTa00JIn3M. ACCUMIIIAIUS (TNTACTUYSCKUI OOMEH )
U JUCCUMUWIAIUS (PHEPTreTUYECKU OOMEH) — JIBE CTOPOHBI €IMHOTO
mporecca merabonusma. Tumbl oOMeHa BEIIeCTB: aBTOTPO(MHBIN U




rereporpodHbiid. Porib (epMEHTOB B 0OMEHE BEIIECTB U MPEBpAICHHUH
SHEPIHHU B KJICTKE

4.2

®dotocunte3. CBeroBass W TeMHOBas (a3bl (orocuHTe3a. Peakiuu
dorocunTe3a. DPheKTUBHOCTH PoTOCHHTE3a. 3HaYCHHE (DOTOCUHTE3A IS
XHU3HUA Ha 3emuie. BiusHue ycrmoBuil cpeabl Ha (OTOCHHTE3 U CHOCOOBI
IIOBBILIECHUS €70 IPOLYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUIA.

XeMocuHTe3. XEMOCHHTE3UPYIOIIUe OakTepuu. 3HAYCHHE XEMOCHHTE3a
U1 JKU3HHU Ha 3eMiie

4.3

OHepreTryeckuii 0OMeH B KileTKe. Pacienienne BemecTs, BbIACICHUE U
AKKyMYJIMPOBAaHHE YHEPIUU B KIIETKE. DTallbl SHEPreTUYECKoro oOMeHa.
I'mukomu3. Bpoxkenne u ero Buapl. Kucimopomnoe okucieHue, HIH
KJIETOYHOE JibIXaHue. DPPEeKTHBHOCTh YHEPTeTUIECKOTO OOMEHa

4.4

Peakiun marpuyHoro cuHTe3a. ['enermueckas uHpopmarus u JHK.
Peanuzanus renernueckoid nHpopManuu B KieTke. ['eHeTnueckuii Ko u
ero cpoiictBa. Tpanckpunius — matpuudbiii cunte3 PHK. Tpancusuus —
O6uocunte3 Oenka. KoaupoBanue amuHokucior. Ponbp pubocom B
OuocuHTe3e Oenka

4.5

Heknerounsie ¢GopMbl KM3HHM — BUPYChL. MCTOpHS  OTKpBITHUS
Bupycos (/1.1. VBaHOBCKHIA). OcobenHoctu CTpOEHUs u
JKU3ZHEJEATENIbHOCTH BHUpYycoB. bakrtepuodaru. bonesnu pacrenutid,
JKUBOTHBIX M 4YeJIOBEKAa,  BBI3BIBAEMbIE  BUpycamMu.  Bupyc
ummyHonepuimra yenoBeka (BHUY) —  Bo3Oymutens CIIN/a.
[IpodunakTrka pacrpocTpaHeHUs] BUPYCHBIX 3a00JI€BaHUIMA

Pasmuoxenne n WHAUWBUYAJIbHOC PAa3BUTUC OpPraHru3Ma

5.1

Knerounslii MK, WIK XKU3HEHHbIN UK KieTku. MHTepdaza u MuTo3.
[Ipoueccrl, mnpoTekawomme B uUHTepdase. Perumkanus - peakuus
matpuunoro cuHte3a JJHK. Ctpoenne xpomocomM. XpoMOCOMHBIN Habop
— KapuoTull. [IuImuiouaHbIl M TarIOWAHBIA XPOMOCOMHBIE HaOOpBHI.
XpomaTuasl. uronornyeckue OCHOBBI Pa3MHOMKEHHUS u
WHJVBHIyaJIbBHOTO Pa3BUTHUSI OPTaHNU3MOB.

Jenenune xnetkn — muto3. Cranuu mutosa. [Ipoueccel, mpoucxoasmme
Ha pa3HbIX CTAIUAX MUTO3a. BHOIOrn4ecKuii CMBICI MUTO3a

5.2

CDOpMBI PAa3MHOKCHHA OpPTaHHU3MOB: Oecrosioe W IOJIOBOE. Bugsr
Oecmosioro Pa3MHOKCHHA: JOCJIICHHUEC HAABOC, IIOYKOBAHHUEC OJHO— U
MHOT'OKJICTOYHBIX, cnopoo6pa30BaHHe, BCTCTATUBHOC PA3MHOKCHHC.
I/ICKyCCTBeHHoe KJIOHUPOBAHUE OPraHU3MOB, €T0 3HAUCHUC IJId CCICKINN

5.3

ITonoBoe Pa3MHOKCHHE, €0 OTIINYUA OT Oecmonoro.

Meiios. Cranuu meito3a. [Iponeccsl, mpoucxoasiiue Ha CTaausix Meiosa.
IToBenenue xpomocoM B meitose. KpoccnHrosep. buonornyecknii cMbICI
U 3HaYEeHUE MeNo3a
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['ameTorenes — mporecc 00pa3oBaHUS IOJIOBBIX KIETOK y KHBOTHBIX.
[TonoBble »ene3bl: CEMEHHUKU M AWYHUKM. OOpa3oBaHue M pa3BUTHE
MIOJIOBBIX KJIETOK-TaMeT (CIIepMaTo30u/], STHIIEKIeTKa) — CIEpMaTOreHe3
ooreHe3. OCOOEHHOCTH CTPOEHHUS SIMLEKICTOK M CIEepMaTO30MJI0B.
OmnonorBopenue. IlapreHorenes
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WunuBuayanbHoe pa3BUTHE (OHTOTEHE3). OMOpPHUOHAIBHOE pa3BUTHE
(oMOpuorenes). Otanbl 3MOPUOHAIBHOIO pPa3sBUTHUS Y I0O3BOHOYHBIX
KUBOTHBIX: IpOOJIeHUE, racTpysuus, opranorenes. [loctamOpuonansHoe
pasBuTHe. TuIbl NOCTAMOPHOHAIBHOIO PA3BUTHUS: MPSAMOE, HENpPSIMOe
(mmumHOYHOE). BrmsiHMe cpenbl Ha pa3BUTHE OPTraHU3MOB; (DaKTOPHI,
CHOCOOHBIE BBI3bIBAaTh BPOKIAEHHBIE YPOJICTBA.

Poct n Pa3sBUTHEC paCTeHHﬁ. Onrorenes LIBETKOBOI'O paCTCHUA: CTPOCHHUE
CCMCHH, CTalUN PASBUTHUA

HaCJIeIlCTBeHHOCTI) U USMCHYUBOCTb OpPTraHU3MOB

6.1

[Ipenmer w 3amauu reHeTuku. Mcropus pa3Butusi reHeTuku. Bxian
pOCCUHCKMX W 3apyO€KHBIX YYEHBIX B pPa3BUTHE TEHETHUKH. MeTomabl
TeHETUKU (TUOPUIIONIOTUYECKUN, IUTOTCHETHYECKUH, MOJIEKYJISIPHO-
reHerndeckuii). OCHOBHBIE TEHETHYECKHE TOHATHS. [ eHeTnueckas
CHMBOJIMKA, UCTIOJIb3yeMasi B CXeMax CKpEIIUBaHUMN

6.2

3aKOHOMEPHOCTH  HAcleJOBaHWs MPHU3HAKOB, YyCTaHOBIEHHbIE [
Mengenem. MOHOTHOPHIHOE CKpeIIMBaHWE. 3aKOH eIUHO0Opasus
rUOpHUIIOB TEPBOrO MOKOJeHHsA. [IpaBUiIO JAOMHUHHpPOBaHHUS. 3aKOH
pacuieryieHus mpu3HaKkoB. ['umore3a unctotel rameT. [ToHOe 1 HemoJIHoe
JIOMUHUPOBAHHE.

JurubpunHoe ckpemuBaHMe. 3aKOH HE3aBUCHMMOIO HaclelIO0BaHMA
npu3HakoB. L{uToreHeTnueckne OCHOBBI JUTMOPHUIHOTO CKPEIIMBAHMUS.
AHanusupyrolee ckpemmBaHue. Vcnonp3zoBaHME — aHAIM3UPYIOLIETO
CKpEIIMBaHUS JUIs ONIPE/IeIeHHs TEHOTHIIa 0COOU

6.3

CueruieHHoe HacnefoBaHue npuszHakoB. Pabora T. Moprana 1o
CLEIUICHHOMY HAaCJIE€IOBaHUIO reHoB. Hapymenue cuemieHust reHoB B
pe3yabTaTe KpOCCHUHroBepa. XpOMOCOMHAs TEOpUs HACIEACTBEHHOCTH.
I'eneTn4eckue KapThl.

['eneTuka nmosa. XpoMOCOMHOE OTIPEIEIICHHE TT0JIa. AYTOCOMBI U TIOJIOBBIE
XpOMOCOMBL.  ['OMOramMeTHele ¥ Te€TepOraMeTHbIE  OPraHU3MBI.
HacnenoBanue nmpu3HaKkoB, CIIETVICHHBIX C TIOJIOM

6.4

N3meHunBOoCTb.  Buasl  M3MEHUYMBOCTH:  HEHACIEJACTBEHHAas U
HacjleACTBeHHasA. Poyib cpenbl B HEHACHIEACTBEHHOW HM3MEHYMBOCTH.
Xapaktepuctuka MoANGUKAITMOHHOW N3MEHYNBOCTH. BapuanmioHHbIH psij
U BapualuoHHas kpuBas. Hopma peakiuu npusHaka. KonnuecTBeHHbIE U
KAueCTBEHHbIC TpPHU3HAKM M MUX HopMa peakuuu. CBolicTBa
MOIU(PHUKAITMOHHON H3MEHYHBOCTH




6.5

HacnencrBennasi, iy reHOTHIHYECKAs, HK3MEHYMBOCTh. KoMOMHATHBHAS
W3MEHYMBOCTh. MeH03 M T0JIOBOM MPOIECC — OCHOBAa KOMOWHATHBHOM
W3MEHYUBOCTH. MyTallMOHHAss U3MEHUMBOCTH. Kitaccupukanus My Tarimii:
F€HHbIE XPOMOCOMHBIE, T€HOMHbIC. YacToTa W TPUYUHBI MYTallUM.
MyrtareHHbie (aKTOPHI. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIICICTBEHHOM
n3meHunBocty H.M. BaBunosa

6.6

I'enetuka yenoeka. Kapuorun denoBeka. OCHOBHBIE METOJIbI TEHETHKH
YeJIOBEKA: I'E€HEAIOTMYECKHM,  OJIM3HEIOBBIM, IMTOT€HETUYECKHIA,
OMOXUMHYCCKHH, MOJIEKYJISIPHO-T€HETHYECKUM. CoBpemMeHHOE
onpeieseHue TCHOTHIIA: IIOJJHOTCHOMHOE CEKBEHUPOBAHHUE,
FeHOTUNUpPOBaHUWE, B TOM uyucie ¢ nomonlpto [IP-ananu3a.
HacnencreBenusle 3a00iieBaHUs YEJIOBEKA: I'€HHBIE OOJIE3HU, OOJIE3HU C
HACJICJACTBEHHOW IPEAPACIOIOKEHHOCTBIO, XPOMOCOMHBIE OOJIC3HH.
ComaTndeckne ¥ TeHepaTHBHbIC MyTaliu. [I[pUHIUIIBI 340pOBOTO 00pasa
JKU3HH, TUAaTHOCTUKH, TPO(PHIIAKTUKH U JICYCHHUS TEHETUYCCKUX O0JIe3HEH.
Menuko-reHeTHYeCKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEIUIIMHCKON
TEHETUKH B TPEAOTBPAIICHUU W JICYCHUU TCHETHYECKUX 3a00JICBaHHI
YyeJioBeKa

Cenekiust oprann3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenexuus Kak HayKa U IIpoLecc. 3ap0K/IeHUE CEJIEKLINUN U JOMECTUKALIUS.
VYuenne H.M. BaBuioBa 0 ILEHTpax MPOUCXOXKICHUS W MHOT00Opasus
KYJIbTYPHBIX pacTeHui. LIeHTphl MPOUCXO0KICHUS JOMAIIIHUX )KUBOTHBIX.
Coprt, nopoaa, mramm

7.2

CoBpeMeHHbIE METO/IbI CEJIEKIIMKI. MacCOBBIN U MHAUBU1yaJIbHbIN 0TOOPHI
B CEJEKUMM pacTeHuHd M  KHUBOTHbIX. OILIEHKa  3KCTepbepa.
brnuskopoacTBeHHOE CKpemuBaHue — WHOpuauHr. Yucras JuHMSL.
CkpemnBanue 4YHCTHIX JMHUH. ['ereposuc, wnM TUOpUAHAs cuia.
Hepoactsennoe ckpenuBanue — aytOpuauHr. OTaanéunas ruopuan3amms
n eé ycrnexu. VcKycCTBEHHBI MyTareHe3 M IOJYy4YEHHE MOJUIUIOUIOB.
JlocTrxKeHMs ceNeKIUN PaCTEHUH, )KUBOTHBIX 1 MUKPOOPIaHU3MOB

7.3

buoTtexHonorust kKak oTpacib NPOU3BOJACTBA. [ eHHAs MHXKEHEepUsl. DTallbl
co3nanus pexkomOuHantHOM JIHK ©  TpaHCreHHBIX OpraHM3MOB.
Kierounas wunxenepus. Kierounele KynbTypel. MEKpPOKIOHAIBHOE
pasMHOXXeHHE  pacrteHuid.  KiloHupoBaHume  BBICOKOIPOAYKTHBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTMYECKHE U AITHYECKHE
npo6aembl. [MO — reneTnuecku MOAU(PUINPOBAHHBIE OPTaHU3MBI




11-ii KJIACC

IIpoBepsiemblie TpeOGoBaHuA K pe3ybTaTtam ocBoeHuss OOII

Kox
MPOBEPAEMOro
pe3yJjbTara

IIpoBepsiemble mpeaMeTHbIE pe3yiabTaThl ocBoenuss OOII OO0

CdopMUpOBaHHOCTh 3HAHWK O MECTE W POJM OWOJIOTMH B CHCTEME
HAay4yHOIO  3HAHUSA  €CTECTBEHHbIX  HayK, B  (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHpPa M HAy4HOIO
MHUPOBO33PEHUS; O BKJIAZIC POCCHICKHIX U 3apyOEKHBIX YUEHBIX-OHOJIOTOB
B pa3BUTHE OHMOJOIMH; (PYHKIHMOHAIBHOW TI'PaMOTHOCTU 4YeEJIOBEKa IS
pelIeHus KU3HEHHBIX 3a1a4

YMeHne pacKpbIBaTh coep:kaHie OMOIOTHYECKUX TEPMHUHOB U TIOHSTHIA:
BUJI, TOIYJSNUS, TeHO(MOH, SBOJIOIMSA, ABIXKYIIUE CHIBI ((PaKTOpBbI)
ABOJIIOLIMM,  TNPUCHOCOOJEHHOCTh  OPraHHW3MOB,  BHMJI000pa3oBaHUE,
9KOJIOTHYECKHE (PaKTOpPBl, JKOCHCTEMa, IPOAYICHTHI, KOHCYMEHTHI,
pPEeIyLEHTHI, IeNW THTaHUs, SKOJOTHYECKas NHpaMuja, OHOTeOIEeHO3,
ouocdepa

YMeHue u3naratb OMOJOTMYECKHE TEOpPHH (IBOJIOIMOHHAs Teopus Y.
I[apBI/IHa, CUHTCTUYCCKAsA TCOpUA 3BOJIIOIII/II/I), 3aKOHBbI 1 3aKOHOMCPHOCTH
(3apomeimeBoro  cxoactBa  K.M. bBapa, dyepemoBaHus — IIaBHBIX
HanpaBiieHud U myrtei sBomonun A.H. CeBepioBa, yuenus o 6uocdepe
B.W. BepHaackoro), onpeaensTh TPAHUIBI HX TPUMEHHUMOCTH K JKUBBIM
CUCTEMaM

YMeHue BrIaAeTb METOJaMH HAy4yHOro IIO3HAaHUS B  OWOJIOTHH
(HaOmoJIeHHe W ONHMCAHUE JKUBBIX CHCTEM, IMPOLECCOB M SIBICHMIA;
OpraHM3anisi M  MpOBEIEHHE  OHOJOTMYECKOI0  IKCIEPUMEHTA,
BBIJIBUKEHUE TUIIOTE3bI; BBIABICHUE 3aBUCUMOCTH MEXKIY UCCIIELYEMbIMU
BEJIMYMHAMHU, OOBSCHEHHE MOJYUYEHHBIX PE3yJIbTAaTOB, HCIIOJIb30BAHHBIX
Hay4HbIX IIOHSATUH, TCOPUHM M 3aKOHOB; YMEHHE JelaTb BBIBOABI HA
OCHOBAHUU IOJIyYEHHBIX PE3YJIBTATOB)

YMeHue BBIIENATh CYIIECTBEHHbIE MPU3HAKU CTPOEHUS OMOJIOTHYECKUX
00BEKTOB: BUJIOB, TOIYJISIIUH, MPOAYIIEHTOB, KOHCYMEHTOB, PEyIIEHTOB,
OMOreolEHO30B U PKOCUCTEM; OCOOEHHOCTH IIPOLIECCOB HACIEICTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOTO ot0opa, BHUJI000pa30BaHus,
IpUCIOCOOIEHHOCTH OPraHU3MOB, AEHCTBUS SKOJIOTHUECKUX (PaKTOPOB HA
OpraHu3MBbl, TIEPEeHOCa BEIIECTB M MOTOKA HJHEPIHMH B HKOCHUCTEMAX,
AQHTPOIIOTEHHBIX M3MEHEHMH B OSKOCHCTEMaxX CBOEH MECTHOCTH,
KpyroBOpOTa BELIECTB U OMOT€OXHMHUYECKUX LIUKIIOB B Ouochepe

YMeHue - NpuUMEHSATh  MOJIyYEHHbIE  3HAHUA I OOBSICHEHUS
OMOJIOTNYECKUX IIPOLIECCOB u SIBIICHUH, JUTS MIPUHATUSA
MPAKTUYECKHUX PEIIECHUI B MOBCEIHEBHON >KM3HHM B LIEISAX OOecredeHus
0€30ITaCHOCTH CBOETO 37I0POBbS M 3/I0POBBSl OKPY’KAaIOIIMX JIIOJIEH,
coOI0ZICHHUS] HOPM TPaMOTHOTO TOBEJIEHUSI B OKPYXKarolled MpUpOTHOM




cpeac; IMMOHUMAaHHC HCO6XOI[I/IMOCTI/I HCIIOJIB30BAaHUS  JOCTHIXKECHUM
COBpeMeHHOﬁ ouoaoruu JJIA palliOHAJIbHOI'O ITPUPOAO0II0JIB30BAHUS

YMeHue pemarh 3JIeMEHTapHbIe OHOJOTUYECKHE 3a/1ayd, COCTaBIIATH
CXEMBbI [epeHOCca BEIIECTB U YHEPTUU B IKOCUCTEMaxX (IIeNU MUTAHUS)

YMeHue BHINONHATH Ja00paTOpHbIE U MPAKTHUECKUE pabOThI, COONIIOATh
npaBuja Ipu padoTe ¢ y4eOHBIM U JIA0OPATOPHBIM 000PY0BAHHEM

YMeHne KpUTHYECKH OLIGHHWBATh M HUHTEPIPETUPOBaTh HHGOPMAIUIO
OMOJIOrMYECKOT0 COJIep KaHusl, BKIIFOYAIOITYIO NICEB/IOHAYYHbIE 3HAHUS U3
paziuuHbiX HUCTOYHUKOB (CMMU, HayuyHO-mOMyJIsIpHBIE MaTepHUaIIbl);
paccMaTpuBaTh II100ATBHBIE SKOJIOTHYECKHE MPOOIEMBI COBPEMEHHOCTH,
(dbopMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIUIO
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YMeHue co3naBaTh COOCTBEHHBIC NMHUCHMEHHBIE W YCTHBIE COOOILIEHUS,
00001ass Guonornyeckyro MHGOPMAIUIO U3 HECKOJIBKMX HMCTOYHUKOB,
IrPaMOTHO MCIOJIB30BaTh IOHATUHWHBIN armapar OMoJIOoTHU

HpOBepﬂeMble 3JIEMEHTHBI COACPKaAHUA

Kox

IIpoBepsiemble Y1eMEHTHI COAePKAHUSA

DBOIOMOHHASA OUOJIOTHS

1.1

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzieTenbCTBa 3BOMIONKMH. [1aICOHTONOTHYECKHUE: TTIOCIIEI0BATEIILHOCTD
NOSBJICHUS BHUJOB B IMaJCOHTOJOTHYCCKON JIETONMHMCH, MEPEXOHbIC
dopmel. buoreorpaduueckue: cxoactBo W pasnuume (ayH u Qiaop
MaTEPUKOB W OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJCTBA M Pa3INUHS
3M6pI/IOHOB Pa3HbIX BUI0B IIO3BOHOYHBIX. CpaBHI/ITCHBHO-
AHATOMHYECKHUE: TOMOJIOTHYHBIC, aHAIOTUYHBIC, Py IUMEHTAPHBIC OPTaHBI,
aTaBU3MBI. MOHCKyanHO6I/IOXI/IMI/I‘{eCKH€: CXOACTBO MECXaHU3MOB
HACJICJICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKMX TMyTed y BceX
OpPraHU3MOB

1.2

OpomrormonHas Teopuss Y. Jlapeuna. I[lpeAamochbuikyi BO3HUKHOBEHHUS
JapBuHU3Ma. JIBWKylIMe CHJIBI 3BOJIOUMUA BUAOB 10 JlapBUHY
(M30BITOYHOE  pa3sMHOXKEHHE  TpU  OTPAaHUYEHHOCTH  PECYpCOB,
HeomnpenenéHHas  W3MEHYMBOCTh, OOppba  3a  CYIECTBOBAHWE,
€CTEeCTBEHHBII 0TOOD)

1.3

Cunrernueckass teopus 3Booruu (CTD) U OCHOBHBIE €€ IMOJOKEHHUS.
MuxkposBomrorus. [Tomynsmus Kak e IMHUIA BUAA W SBOJTIOIUH

1.4

JBuxyuue cuibl (hakTopbl) IBOJIOLNY BUAOB B IPUpoae. MyTallMOHHBIH
nporecc U KOMOMHATUBHAS W3MEHUYMBOCTH. [lOMyJIsIIMOHHBIE BOJIHBI U
npeiid renoB. WM3omsuus u  wmurpanus. EctectBeHHblt  oTOOD —
HanpaBJIoMuil GpakTop 3BoIOIHH. DPOPMBI €CTECTBEHHOTO 0TOOpA.




[TprcnocoOIeHHOCTh OPraHU3MOB KaK pe3ysbTaT 3Bosouuu. [Ipumeps
MPUCTIOCOOICHUI Y OpraHu3MoB. ApoMop(ho3bl U UINOAJANTAIIUH.

Bun wu BumooOpazoBanue. Kputepuum Buma. OcHOBHbIE (POpMBI
BU000pa30BaHus: reorpauyeckoe, SKOJIOTHIECKOe

1.5

MaxkposBomrorus. @opMbl  IBOTIONUH: (UIETHYECKAsl, TUBEPreHTHAs,
KOHBEpIeHTHas1, napaiensHas. HeoOpatumocTs 3Bomonun

Bo3unkHOBEHHE 1 PAa3BHUTHUC )KU3HU HA 3emie

2.1

JlonayuHble NpEeACTABICHUSA O 3apOKICHUU KU3HU. HaydHble runoressl
BO3HUKHOBEHUS KU3HU Ha 3emJie: abroreHe3 1 naHcrnepMus. XuMuieckas
IBOJIIOLMS.  OKCHEPUMEHTAJIbHOE  IOJATBEPKICHUE  XHUMHUYECKOU
sBosonuy. HavanbHble 3Tambl Ouosoruuyeckoi spostonuu. [umoresa
PHK-mupa. IlepBoie kiieTkn u ux 3sosonus. @opmMupoBaHue OCHOBHBIX
IPyII )KUBBIX OPraHU3MOB
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Pa3Butue xu3Hu Ha 3emiie no 3pam u nepuojam. Karapxeii. Apxeiickas u
nportepo3oiickas 3psl. [laneo3olickas 3pa u €€ nepuojpl: KEMOPUICKUIA,
OpPJIOBUKCKUM, CHITyPUICKUNA, 1€BOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHII.
Me3so30iicKas 3pa 1 €€ IepruoAbl: TPHACOBBIN, FOPCKUHI, MEIIOBOM.

KaiiHo3olickass 3pa W €€ nepuoAbl: MAJICOTCHOBBIM, HEOI€HOBBIM,
AQHTPONOTEHOBBIA. ~ XapaKTepUCTHKAa KIUMaTa M  T'eOJOTUYECKUX
nporieccoB. OCHOBHBIE ATarbl BOJIOLMH PACTUTEIBHOTO W SKMBOTHOTO
Mupa. ApomMopdo3bl y pacTeHU U KHUBOTHBIX. [losiBieHue, pacuBer u
BBIMUpPAHHE IPYIII )KUBBIX OPraHU3MOB

2.3

Cucrema OPraHu4YCCKOro Mupa KakK OTPaKCHHUEC I3BOJIIOLHNH. OCHOBHBIE
CUCTEMATUYCCKUE I'PYIIIBEI OPraHn3MOB
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OBojironMsl  YelloBeKa.  AHTpOIOJIOTWs  Kak  Hayka.  Pa3Burtue
IPEJICTaBICHUM O NPOUCXOXKACHUM YelaoBeka. MeToasl u3ydeHus
aHTponoreHeza. (CxoacTBa Y pazNuyMsl YEJIOBEKAa U KUBOTHBIX.
CucreMaTH4ecKoe NOJI0KEHUE YETI0BEKa.

IBwxymue cuibl  (dakTtopel) aHTpormoreHe3a. HacnencTBeHHas
M3MEHYMBOCTh U €CTECTBEHHBIH 0TOOp. OOIIecTBEHHBIN 00pa3 >KHU3HH,
W3TOTOBJIEHUE OPYAMI TpyJa, MBIIIJIEHUE, PEYb

2.5

OcCHOBHBIE CTaJUM U BETBU DBOJIOIUHM YEJIOBEKAa: aBCTPAJIONUTEKH,
Yenosek ymensiid, YenoBek NpsAMOXOasIlni, YeaoBeKk HeaHACPTaIbCKU,
Yenosek  pasymubiii. Haxonkum  MCKOMaeMbIX  OCTaHKOB, BpeMs
CYLIECTBOBaHMs, O0JAaCTh PacHpOCTpaHEHUsl, 00BEM TOJOBHOTO MO3ra,
o0pa3 )KU3HHU, OPYIUS

2.6

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIME pachl: €BPOINEOUIHAS
(eBpazmiickasi), HErpO-aBCTpANIOUAHAs (IKBATOPHAJIBHAS), MOHIOJIOUIHAS
(a3maTcko-aMepuKaHcKas). YepThl MPUCTIOCOOTICHHOCTH TPEICTaBUTENICH
4eJI0BEYECKHX PAC K YCIIOBUSAM CYIIECTBOBaHUS. EMUHCTBO UeioBeYeCKUX
pac. Kputuka pacuzma




OpranusMsbl 1 OKpy’Karolias cpeaa

3.1

DKOJIOTHSl Kak Hayka. 3ajadyd MW paslienbl JIKoJoruu. Mertomsl
9KOJIOTMYECKHUX HCCIICIOBAHHUM. DKOJIOTHYECKOe MUPOBO33peHue. Cpeibl
O6I/ITaHI/I$I OpI‘aHI/I3MOBI BOJOHasdA, Ha3eMHO-BO3IIYHlHaSI, IIOYBCHHAa“A,
BHYTPHUOpPraHU3MEHHAs

3.2

Oxonornueckue (akroprl. Knaccubukarus 5KOI0THYECKUX (DAKTOPOB:
abuoTHU4ecKue, onoTHYeCcKue u AHTPOIIOTCHHBIE. [eiicTBue
AKOJIOTUYECKHUX (PAKTOPOB HAa OPTraHU3MBI
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AbGuotuueckue (bakTopsI: CBET, TeMIeparypa, BJIQKHOCTb.
®oronepuoausM.  [lpucnocobnenuss  opraHu3MOB K  JACHCTBHUIO
abuotuyeckux (akTopoB. buonornueckre puTMbI

3.4

buotnueckne  dakropel. Buapl  OMOTHYECKHMX  B3aMMOJACHCTBHIA:
KOHKYPEHIIMS, XHUIHUYECTBO, Mapa3uTU3M, MYTyalu3M, KOMMEHCAIN3M
(HAXJIEOHUYECTBO, KBapTUPAHTCTBO), aMCHCaJIN3M, HEUTPAIIA3M.
3HayeHHe  OMOTHMYECKMX  B3aUMOACWCTBUI A  CYLIECTBOBaHMS
OpPTraHU3MOB B IPHPOHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE XaAPAaKTEPUCTUKH momyssiiuu. OCHOBHBIE IOKa3aTesu
NOMYJIALIMA: YUCICHHOCTh, IIJIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb,
IIPUPOCT, MUTpanysd. JJMHAMUKa YUCIEHHOCTH IOMYJISILAN U €€ peryJssauus

COO6HI€CTBO 1 OKOJOTHYCCKUEC CUCTCMBI

4.1

Coo0mmecTBo opranu3mMoB - 6uoneHo3. CTpyKTypsl OMOIIEHO3a: BHIIOBAs,
IpoCcTpaHCTBEHHas, Tpoduueckas (nuuiesast). Buapl-nomunanTel. CBsi3u B
OuoLeHo3e

4.2

OKkonoruyeckne cuctembl (3kocuctembl). IToHaTHe 00 sKOCHcTeME H
OuoreorneHose. @OyHKIMOHAIbHBIE KOMITOHEHTBI 9KOCHUCTEMBI:
IIPOAYLIEHThI, KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BelecTB U MOTOK
SHEeprum B 3kocucreme. Tpoduueckue (MUILEBbIE) YPOBHU 3KOCHCTEMBI.
[Tumessle nenu u cetu. OCHOBHBIE MOKA3aTENIN SKOCUCTEMBI: OMoMacca,
OPOAYKIMS. OKOJIOIMYECKHe MUpaMUAbL: MPOIYKIMHM, YHCIEHHOCTH,
6uomaccel. CBOHCTBAa 3KOCHUCTEM: YCTOHMUMBOCTB, CaMOpPETYJIALMS,
passurtue. Cykueccus

4.3

[TpuponHble 3KOCUCTEMBI. ODKOCHUCTEMBI 03€p M peK. ODKOCHCTEMa
XBOMHOT'O WM IIHPOKOJIMCTBEHHOTO JIECA.

AHTpPOIIOTEHHBIE JIKOCHCTEMBL. ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe W XO3SWCTBEHHOE 3HAYEHUE AarpodKOCHUCTEM U
ypOoskocucteM. buopasHooOpazue kak  ¢GakTop  YCTOMYHUBOCTH
skocucteM. CoxpaHeHHE OMOJIOTHYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepnanckoro o 6uocdepe. I'panutipl, coctaB u CTpyKTypa
o6uocdepsl. Kupoe BemecTBo U ero ¢yHkuuu. OcoO0eHHOCTH OHnocheps
Kak TJ100aJbHOM AKOCHCTeMbl. JlMHaAMHuYecKoe paBHOBECHE M OOpaTHas
cBs3b B Ouocdepe. KpyroBopoTsl BemecTB U OMOre0XMMHUECKHUE HUKIIBI




3JIEMEHTOB (YIiiepo/a, a30Ta). 30HaIbHOCTh Onochepsl. OCHOBHBIE OMOMBI
Cymu

4.5

YenoseuectBo B Omochepe 3emi. AHTPONOTEHHBIE WM3MCHEHUS B
ounocdepe. ['ModaTbHBIC FIKOIOTHUECKUAE TTPOOIIEMBI.

OcHoBa pallMOHAJIBHOTO YIPAaBJICHUS] NPUPOJHBIMU peECypcaMM M HX
ucnosnb3oBaHue. JlocTrkeHust OMOJI0IUU U OXpaHa IPUPOIbI

Ilepeuens npoBepsiembix HA EI'D mo Omosoruun

TpeboBaHui K pe3yabratam ocBoeHust OOII COO

Kox
NpoBepsieMoro
TpeOoBaHUs

IIpoBepsiemble TPeGOBAHUSA K MPeAMETHBIM pPe3yJbTaTaM OCBOEHUsI
OOII COO na ocuose ®IocC

CpopMUpOBAaHHOCTh 3HAHUW O MECTE€ M POJIM OHOJOTUH B CHUCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpEMEHHOMU
€CTECTBEHHOHAYYHOU KapTUHBI MUPA, B MO3HAHUHM 3aKOHOB MPUPOJBI U
pEIIeHNN >KU3HEHHO Ba)XXHBIX COLIMATbHO-3THYECKHX, YKOHOMUYECKUX,
HKOJIOTUYECKUX MPOOIJIEM YEIIOBEUECTBA, a TAK)KE B PEIICHUH BOIPOCOB
paIOHAaIBLHOTO MPUPOONONb30BaHMs, B (DOPMHUPOBAHUH IIEHHOCTHOTO
OTHOIIEHUS K MPUPOJIE, OOIIECTBY, YETOBEKY; O BKJIAJE POCCUMCKUX U
3apyOexHBIX YUEHBIX- OMOJIOTOB B Pa3BUTHE OMOJIOTUU

Bnanenue cucremoii 3HaHUH 00 OCHOBHBIX METOJJaX HayYHOTO IIO3HAHMUS,
UCIOJIb3YEMBIX B OMOJIOTMYECKUX HCCIEIOBAaHUSAX JKUBBIX OOBEKTOB U
9KOCHCTEM  (OmMHMCcaHUe, W3MepeHHe, MpoBeAeHUuEe HaOIroAeHui);
crocobaMy BBIABIEHUS M OLEHKM AaHTPONOI€HHBIX W3MEHEHHH B
MIPUPOJE.

VMmenue BbIJIBUI'aTh THUIIOTE3bI, MPOBCPATH HUX IKCICPHUMCECHTAJIBbHBIMH
cpeacTrBamMu, (I)OpMynPIpy;[ Oocjap  HMCCICAOBAaHMA, AHAJIM3UPOBATH
IMOJIYUCHHBIC PE3YJIbTAThI U J€JIaTh BbIBOJBbI.

BoisiBneHne 3aBUCHMOCTH  MEXIY HCCIENyEeMbIMH  BEJIMYMHAMH,
00BbsICHEHUE MOIYYEHHBIX PE3yJIbTaTOB U (OPMYIMPOBAHUE BHIBOJOB C
HCIOJIb30BAaHUEM HAYUYHBIX MOHATUHN, TEOPUI U 3aKOHOB

YMeHue BiageTb CHUCTEMOM OHOJIOTMYECKMX 3HAHWM, KoTopas
BKJIFOUAET: OCHOBOIOJAraloNe OUOMOTUYECKUE TEPMHUHBI U TIOHSATHUS
(>KM3HB, KJIETKA, TKaHb, OPTaH, OPTraHU3M, BHJI, TOMYJISIIIUS, SKOCUCTEMA,
ouoreHo3, orocepa; MeTaboM3M, TOMEOCTa3, KIETOYHbI UMMYHHUTET,
OmocuHTe3 OenKa, OWOMOJUMEPHI, JIUCKPETHOCTh, CaMOPETYIISAINA,
CaMOBOCIPOU3BE/ICHUE, HACJICACTBEHHOCTb, W3MEHYUBOCTb,
OHEPro3aBUCUMOCTh, POCT M Pa3BUTHE); OMOIOTHYECKUE TEOPHUU:
kinerounas teopus T. [lIBanna, M. Illneiinena, P. BupxoBa; kjioHanbHO-
ceslekTuBHOro uMmyHurera I1. Opnux, .M. MeunukoBa, XpoMOCOMHas




TeopHusi HacIeACTBEH-HOCTH T. Moprana, 3aKoH 3apOAbIIIEBOr0 CXOCTBA
K. boapa, »Bomonimonnas teopus Y. [lapBuHa, CUHTETHYECKas TEOpHUS
HBOJIIOINH, Teopusi aHTpororeHe3a Y. lapeuHa; Teopus OmoreoneHosa
B.H. CykauéBa; yuenune H.M. BaBwioBa o 1eHTpax MHOTO0OOpazusi u
IIPOUCXOXKACHUS KyJIbTypHbIX pacreHud, ydyenue A.H. CesepuoBa o
MyTSX W HampaBleHUsX sBojdronuu, yuenue B.M. Bepuaackoro - o
ounocdepe); 3aKoHBI (€AMHOOOpaA3Us MOTOMKOB TIEPBOTO IOKOJICHUS,
pacilerieHusl MPU3HaKOB, HE3aBUCUMOTO HAacJelI0BaHUs MpU3HAKoB [
Menaensi; CUEIJICHHOTO HAacleIOBaHUsS MPU3HAKOB U HAPYIICHUS
cueruieHuss reHoB T. MopraHa; TOMOJIOTMUECKUX  pSIOB B
HacnencTBeHHOW wm3MmenumBocTH H.M. BaBuioBa, TeHETHYECKOTO
paBHoBecus [)x. Xapau u B. BaiinOepra; 3apoapimeBoro cxojncra K.
bapa; ouorenernyeckuii 3akon J. ['ekkens, ®. Mrosepa); TpUHIUIIBI
(4MCTOTBI TaMeT, KOMIUIEMEHTApHOCTH); TmpaBwia (MuHuMyMma HO.
JIn6uxa, SKOJIOTHYECKOU MMUPAMUAIBI quCel, OnoMaccsul "
SHeprum); runote3bl (koauepBatHod A.M. Onapuna, MEpBUYHOIO
oynpona JIx. Xonaeitaa, mukpochep C. Dokca, pudo3uma T. Uek)

YMmenue pemiatb IMMOHCKOBBIC OMOJIOTHYECKHE 3aJa4u; BBISABIIATH
INPUYIUHHO-CIICACTBCHHLIC CBA3HU MCKIAY HCCIICyCMbIMU
OHOJIOTHYECKUMH O6T)€KTaMI/I, npouneccamMu U ABJIICHHUAMHA; OCJIATh
BbBIBOJZIBI MW IIPOTrHO3bI HA OCHOBAHHU TIIOJIYUCHHBIX pPE3YJIbTATOB;
COCTAaBJIAAITb T'CHOTUIIMYCCKUC CXCMbI CKPCHIMBAHUWA JIA Pa3HbIX TUIIOB
HacCJICAOBaHUA MPU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXCEMbI IIEPCHOCA
BCIICCTB U DHCPIr'UH B 9KOCUCTEMAX (IIGHI/I INUTaHus, IMAIICBBIC CeTI/I)

YMeHne ycTaHaBJIMBaTh B3aUMOCBS3H MEXIYy CTPOCHUEM U (DYHKITUSAMH:
OpPraHOUJIOB, KJIETOK Pa3HbIX TKaHEl, OpraHaMu U CUCTEMaMU OPraHOB Y
pacTeHMi, KUBOTHBIX U YEJIOBEKa; MEXIY dTarmamMu OOMEHa BEIECTB;
dTanaMy KJIETOYHOIO IIMKJIA U )KU3HEHHBIX [IUKJIIOB OPraHU3MOB; 3TallaMU
SMOpPUOHANILHOTO Pa3BUTHS; T€HOTUIIOM U (DEHOTUIIOM, (HPEHOTUIIOM U
¢dakTopamMu cpeabl OOMTAHHUS; NPOIECCAMH 3BOJIIOLUH; JBHKYLUIMMHU
CHWJIaMH aHTPOIIOTE€HE3a; KOMIIOHEHTaMH pa3JIMYHbIX DJKOCHCTEM U
MPUCIIOCOOTICHUSMHU K HUM OPraHU3MOB

YMeHue BBICTATh CYIIECTBEHHBIC PU3HAKK: CTPOCHUS BUPYCOB, KIIETOK
MPOKAPUOT M  JYKApPHOT; OJHOKIETOYHBIX M  MHOTOKJIETOYHBIX
OpraHU3MOB, BUJIOB, OMOT€OIIEHO30B, SKOCUCTEM U OMOC(hEphl; CTPOCHUS
OpPraHOB U CUCTEM OPTaHOB PACTEHUM, KUBOTHBIX, YEIIOBEKA; MMPOILIECCOB
KU3HECATCILHOCTH, POTEKAIOIINX B OPraHU3Max PacTEHUH, )KUBOTHBIX
M 4YeloBeKa; OWOJOrMYecKWX  MpOIeccoB: oOMEHa  BEIIeCTB
(merabonu3M), MHGOPMaLKMKW U MpEBpallleHUuss SHEPruu, OpOKEeHUus,
aBTOTPO(HOrO0 M TEeTepOTPOPHOrO0 THUIOB NHUTAHUSA, (OTOCHHTE3a U
XEMOCHHTE3a, MHTO3a, MeWo3a, TaMeToreHe3a, HMOpPHOTreHe3a,
MOCTAMOPHOHANBHOTO  PAa3BUTHUS, PA3MHOXKCHHs, WHIUBUIYaTIHHOTO
pa3BHUTHS OpraHu3Ma (OHTOreHe3a), B3aUMOJICHCTBHUS TCHOB, TETEPO3HCa;
JEHCTBUI MCKYCCTBEHHOTO OTOOpPa, CTAOMIU3UPYIOIIETo, ABMKYIIETO U
pa3phIBAIONIETO  €CTECTBEHHOTO  OTOOpa;  aJUTONaTPHYEeCKOro |
CUMIATPUYECKOTO  BHUI000pPA30BaHUWsS; BIUSHHUS  JBUKYIIUX  CHII
IBOJIIOIIMH HA TEHO(OHT TOIYJISIIIAN; TPUCIIOCOOICHHOCTH OPTaHN3MOB




K cpelie OOMTaHus, YepeJOBAHUS HAIPABJICHUI 3BOIOLNHN; KPYTOBOPOTa
BEIIECTB U [TOTOKA SHEPTUU B SIKOCHCTEMaxX

ChopMHPOBAaHHOCT yMEHHS BBIICIATh CYIIECTBEHHBIC IPU3HAKH
BUPYCOB, KJETOK NPOKAapUOT W DYKAPHOT; OJHOKJIECTOUHBIX M
MHOTOKJIETOYHBIX OPraHW3MOB, BHJ/IOB, OMOTEOLICHO30B U HKOCHCTEM;
0COOEHHOCTH MPOIECCOB OOMEHA BEILIECTB M IMPEBPAIICHUS SHEPTHH B
KJIeTKe, (POTOCHHTE3a, IUIACTUYECKOTO M HSHEPreTHYecKoro oOMEHa,
XEMOCHHTE3a, MHTO3a, MEi03a, OIUIOAOTBOPEHHS, PA3BUTUSA H
Pa3MHOKEHHS, MHAMBUAYAIHHOTO Pa3BUTUS OpraHu3Ma (OHTOreHesa),
060pbOBI 3a CyIIECTBOBAaHUE, €CTECTBEHHOIO 0TOOpa, BHI000pa30BaHMUA,
NPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpele OOWTaHus, BIMSAHUS
KOMITOHCHTOB 3KOCHUCTEM, AHTPOIIOTCHHBLIX N3MEHECHHI B DKOCHCTEMaxX
CBOCH MECTHOCTH, KPYTOBOPOTa BELIECTB M MPEBPAIICHHUS >HEPIHH B
ounocdepe

YMeHHe UCIOIb30BaTh COOTBETCTBYIOIINE apPTYMEHThI, OUOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJHKY AJIs OKA3aTeIbCTBA POICTBA OPTaHU3MOB
Pa3HBIX CUCTEMATHMUYECKHX TPYII; B3aUMOCBSI3U OPraHU3MOB U CPEIbI
oOWTaHUS; €IUHCTBA YEJIOBEYECKUX pac; HEOOXOIUMOCTH 3I0POBOTO
o0Opa3za JKU3HU, COXpPAHEHHUS PA3HOOOPa3Hs BHIOB M OSKOCHCTEM KaK
YCIIOBUS COCYIIIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA

YMeHHe KpPUTHYECKM OLIGHHMBaThb MHGOpMaIHMi0 OHOJOrHYECKOro
COJIEp’KaHusl; MHTEPIPETUPOBATh 3TUYECKUE AaCIEKThl COBPEMEHHBIX
UCCIIeIOBaHUM B OMOJIOrUH, METUIIMHE, ONOTEXHOJIOTUH; PACCMATPUBATh
r7100abHBIE SKOJIOTUYECKHE MPOOJIEMBbI COBPEMEHHOCTH, (hOPMUPOBATH
10 OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3ULIHIO

Ilepeuenn 31eMeHTOB coepkaHusi, npoBepsieMblx Ha EI'D no 0mosnoruun

Kon

IIpoBepsieMblii 3JIEMEHT COAEePKAHUSA

buonorus xak HayKa. ’KuBbIe cucTEMBI U UX HN3YUCHUC

1.1

CoBpemeHHas Ouosiorusi - KOMIUIEKCHas Hayka. buonoruueckue Hayku Hu
u3ydaemble UMM NpoOneMbl. DyHIaMeHTallbHble, NPUKIIAJHbIE U MOMCKOBBIE
HAyYHBIE HCCIIEIOBAaHUS B OMOJIOTHH.

3HavyeHue Owonorun B (HOPMHPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptunbl mupa. [Ipodeccuu, cBsa3annbie ¢ 6uonorueil. 3HayeHne OUONIOTHH B
MPAKTUYECKOM JIESITEIIbHOCTH 4YeJOBEKa: MEAMIIMHE, CEIhCKOM XO3SMCTBE,
MIPOMBILIIIEHHOCTH, OXPaHe MPUPOIbI

1.2

’KuBble cCHCTEMEBI KaK npeaAMCT U3YUCHUS ouosoruu. CBOKMCTBA KUBBIX CUCTEM:
CANHCTBO XMMHYECKOT'0 COCTaBa, JUCKPETHOCTb U LEJIOCTHOCTD, CIIOKHOCTh U
YHopsasA0OUCHHOCTDb CTPYKTYPHI, OTKPBITOCTb, caMoopranuisanusi,
CaMOBOCITPOU3BCACHUC, pasaApa)KUMOCTb, UBMCHUYHNBOCTD, POCT U pa3BUTHUC.

YPpOBHM OpraHu3alMM KUBBIX CUCTEM: MOJIEKYJISIPHBIN, KIIETOYHbIN, TKAHEBBIN,
OpraHu3MEHHBIH, MOMYJISIIIUOHHO-BUA0BO, 9KOCHUCTEMHBIHA




(OmoreonieHoTHYECKUH), OuochepHbIil. [Iporiecchl, MPOUCXOAAIINE B >KHUBBIX
cucrtemax. OCHOBHBIC NPU3HAKH XUBOTO. JKU3HB Kak (hopma CyIIeCTBOBAHUS
MaTepuH

1.3

Mertoabl Ouonornyeckoi Hayku. HaOmronenuwe, u3MepeHHE, SKCIIEPUMEHT,
cucTeMarusanus, MeraaHanu3. [loHATHEe O 3aBUCUMOM UM HE3aBUCUMOMU
nepemeHHou. [inannpoBanue sxcriepuMenTa. IlocTaHOBKa U IPOBEPKA THIIOTES.
HyneBast rumotesa. Ilonstue BbiOOpkM M €€ nocroBepHOCTh. Pazbpoc B
Oouosiornyeckux MaHHbIX. OIEHKa JOCTOBEPHOCTH MOJYYEHHBIX PE3YJbTATOB.
IIpyunHBI NCKAKEHUS Pe3yNbTAaTOB 3KcrepuMenTa. [lonsaTue cratucTnyeckoro
TeCTa

KneTka kak Onoyioruyeckasi CucreMa

2.1

Kretka — cTpykTypHO-(QYHKIIMOHATBHAS €AMHHIIA )KUBOTO. ICTOPHUS OTKPBITHS
kinetku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[lnetinen, P. BupxoB). OCHOBHBIE TMOJOXKEHUS COBPEMEHHOW KJIETOYHOM
Teopuu. MeToApl MOJEKYJISAPHOM U KJIETOYHOH OWOJIOTUH: MHUKPOCKOIUS,
xpomarorpadus, 3nekTpodopes, METoI MEUEHBIX aTOMOB, TuddepeHnaIbHOe
LHEeHTPU(YTUPOBAHKE, KYJIbTUBUPOBAHHUE KIICTOK
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XUMUYECKUHN COCTAB KIETKA. Makpo-, MUKPO- U YIBTPAMUKPOAJIEMEHTHI. Boma
U e€ poJib KaK pacTBOPUTEINSI, PEAr€HTa, y4acTHE B CTPYKTYPUPOBAHUM KIIETKH,
TEIUIOPETy I, MUHepalbHbIE BEIIECTBA KIETKH, UX OMOJIOTHYECKast pOJib.
Posip KaTHOHOB M aHMOHOB B KJIETKE.

buonoruyeckue mnonumepsl. benku. AMUHOKHMCIOTHBIH cOCTaB  OEJKOB.
CrpykTypbl OenkoBoil Mojekyinbl. IlepBuuHas cTpykTypa Oenka, MenTHAHAs
CBs3b. BTOpuuHas, TpeTuuyHas, 4YeTBEpPTUYHAs CTPYKTYpbl. JleHaTypauus.
CsoiicTBa 6enkoB. Knaccudukanus 6enkoB. buonornyeckue GpyHKIN OEIKOB.

Yraesoael. MoHOCaxapuibl, AUCaxapyuabl, OJUTOCAXAPUIBI U TOJIMCAXapUIbl.
OOmuit mnaH CcTpoeHus U (PUIUKO-XMMUYECKHE CBOWCTBA YIJIEBOJIOB.
buonornueckue QyHKIIUN yTIIEBOOB.

Jlunmuasl. I'mapodunsHO-ruApodoOHbIe cBoiicTBa. Kiaccudukauus munuaos.
Tpurnuuepunsl, pochonunuabl, BOCKH, cTepouibl. buonornyeckue QpyHKIMH
munuaoB. OOmme cBoiicTBa OHMONOTMYECKUX MeMOpaH — TEKydecTb,
CIIOCOOHOCTH K CaMO3aMBIKAHHIO, TIOJTYIPOHUIIAEMOCTb.

Hyxneunosbie kucnorsl. JIHK u PHK. CrpoeHue HyKI€MHOBBIX KHCIOT.
Hyxneorusl. [Ipunuun kommnementapHocTy. [lpaBuno Yapragda. Ctpykrypa
JIHK — nBoiiHas cnupanb. MecToHaxoxaeHue U Ouosornyeckue (QyHKIUU
JIHK. Buasl PHK. ®ynkuuu PHK B kietke.

Crpoenne moisekynsl AT®. Makpospruueckue cBa3u B Mojekyie ATO.
buonornueckue Gpynkuun AT®. BoccTraHoBeHHBIE TEPEHOCYNKH, UX QYHKIIUN
B Kkietke. CekBeHnpoBanue JIHK.

CrpyktypHass Ouoyiorusi: OMOXMMHUYECKHE M OMOPU3MUECKHE HCCIEIOBaAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYPhI OMOMOIIEKYT




2.3

Tumst KJIETOK: 9yKapHOTHYECKas " IIPOKApUOTUYECKAS.
CtpykTypHO(]YHKIIMOHAIbHBIE 00pa30BaHUs KIETKU.

Crtpoenue mpokaproTHueckor kietku. Kiierounas cTeHka OakTepuii U apXew.
OcoOeHHOCTH CTPOEHUSI TeTepOoTPO(PHON U aBTOTPO(GHON MPOKAPHUOTHUYECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OMOIIEHO3aX.

Crpoenue U (pyHKIMOHMPOBAHUE SYKapUOTHUECKOM kieTku. IlnazmaTuueckas
MemOpana  (mnazmasiemma). CTpyKkTypa  IJIa3MaTH4ecKOod  MeMOpaHBI.
Tpancnopr BemiecTB uepe3 IUIa3MaTHYECKYl0 MeMOpaHy: IAacCHUBHBIN
(muddysus, obneruénnas auddysus), akTUBHBINA (IEPBUYHBIA U BTOPUYHBIN
akTUBHBIM TpaHcropt). [lomynpoHumaemocts MemOpanbl. PaGorta HaTpwmii-
KaJIMEeBOT0 Hacoca. DHJIOUMUTO3: MUHOIMTO3, (harouTo3. Ik3o01uTo3. Knerounas
creHka. CTpykTypa U QyHKIMHU KIETOYHOW CTEHKH PACTCHUM, TpHOOB.

Huronnaszma. [urozons. [urockener. JIBmkeHue mutoriazmbl. OpraHouIbl
kietkd. OpHoMeMOpaHHBIE OpPraHOUIbl KJICTKU: DHJOMIA3MAaTUYECKas CeTh
(OIIC), annapar "onbxu, IM30COMBI, UX CTpOeHHE U PpyHKUMU. B3auMocBs3b
O0JTHOMEMOpaHHBIX OPraHOUAOB KJIEeTKH. CTpOoeHHE TPaHyISIPHOTO PETHKYITyMa.
Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOUHbIX MemOpaH. [mankuit
(arpaHynsipHBIF) SHOOMIa3MaTU4YeCKuil peTukyiayM. CekperopHas (QyHKIUS
anmapara ['onpmxu. Tpancnopt BemecTB B KJETKEe. Bakyonu pacTUTENbHBIX
kietok. Kierounsii cok. Typrop.

HOJ'IyaBTOHOMHBIC OpraHon bl KJICTKU: MUTOXOHAPHH, IIJIACTU/IbI.

Crtpoenve u GyHKIMM MUTOXOHApUN U TuiacTui. [lepBuuHbBIE, BTOPHYHBIE U
CIIO)KHBIC  TUIACTHIBI  (DOTOCHHTE3MPYIOIMX  DYKAPHOT.  XJIOPOIUIACTHI,
XPOMOILIACTBI, JIEMKOIUIACTHI BHICIINX PACTEHUH.

HememOpanubie opranounbl kiaeTku CrpoeHue U (yHKIUMU HeMeMOpaHHBIX
OpraHouJoB KiIeTKU. Pubocombl. MukpopunaMmeHTsl. MpbllIeUHble KIETKH.
MuxkpotpyOouku. Knerounsiii nentp. CTtpoeHne M ABHKEHHE >KTYTUKOB U
pecHndyek. MUKpOTpyOOUKH HUTOIUIa3Mbl. L{eHTproIIh.

SAnpo. Obonouka aapa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKK, UX CTPOCHUE U
¢bynkuuu. SAnepHbiii 6enkoBbii MaTpukc. [IpocTpaHCTBEHHOE pacronokKeHHe
XpOMOCOM B MHTep(]a3HOM sisipe. benku xpomMaTuHa — TUCTOHBI.

Knerounsie BximtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOIN)
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AcCCUMMIIAIINS M TUCCUMWISILIUA — JIB€ CTOPOHBI MeTabonu3Ma. Tumel oOMeHa
BEILIECTB: aBTOTPO(MHBINA U TeTepOTPOPHBIA. YUacTue KUCIOpoaa B OOMEHHBIX
mporeccax. DHepreTuueckoe oOecreueHue KieTku: mnpeBpameHue ATO B
oOMeHHBIX Tmpoueccax. POEepMEHTATUBHBIM XapakTep peakUuuil KIEeTOYHOTO
Metabonu3ma. DepMeHThl, UX CTPOEHHE, CBOICTBA M MEXaHU3M JIEHCTBHSL.
Kodepmentsl. Otnuuus (epMEHTOB OT HEOPraHUYECKUX KaTalu3aTOpOB.




benku-aktuBaTopel M OEIKU-MHTHOMTOPHL.  3aBUCHUMOCTh  CKOPOCTH
(epMEeHTAaTUBHBIX PEaKIUil OT PA3IUYHBIX (PAaKTOPOB.

[lepBuyHBII CHHTE3 OpPraHMYECKUX BelIeCTB B KieTke. DotocuHTe3. Poib
XJIOpOIUTaCTOB B mporecce (orocuHTe3a. CBeroBas M TeMHOBas (asbl.
[IponyktuBHOCTE (poTOCHMHTE3a. BimsHue pa3nudHbIXx (aKTOPOB HAa CKOPOCTH
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

XeMOCHHTE3. Pa3znooOpasue OpPraHU3MOB-XEMOCUHTETUKOB:
HUTpUGULMPYIOLIUE OaKTEpHH, JKeIe300aKTepur, cepoOaKTepuu, BOJIOPOIHbIE
Oaktepun. 3HaYCHHUE XEMOCHHTE3A.

AHa’poOHBIe OpraHu3mbl. Buasl Opoxenus. IIpoayKkTel OpOoKEHHS W HUX
WCIOJIb30BAaHNE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENH OONIe3HEH.

AdpoOHBIE OpraHu3Mbl. DTallbl SHEpreTuieckoro oomeHa. [loaroroBuTenbHbII
stan. ['uKoan3 — 6eCKUCIOpOAHOE PACHIEINIEHNE TIIIOKO3bI.

buonornueckoe OKuCIEHHE, WM KJIETOYHOE JibIxaHue. Pojib MUTOXOHIpUI B
mporeccax — OWomormyeckoro — okucieHus.  Lluknmdeckme — peakium.
OxucnurensHoe dpochopunupoBanue. [IpenmymiecTBa a3poOHOr0 MyTH 0OMeHa
BEIIECTB Mepel aHa3pOOHBIM. DPPEKTUBHOCTh SHEPreTUUECKOI0 OOMEHa

2.5

Peaknun marpuynoro cuntesa. [IpMHLOHII KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO  CHHTe3a.  Peanuzanus — HAcleICTBEHHOM  MHQoOpManuu.
I'eneTnueckuii ko, ero ceorcrsa. TpaHckpunuus — marpuunbiil cuate3 PHK.
[IpyHIMIBI  TPAaHCKPUIILMU:  KOMIUIEMEHTAPHOCTh, aHTHUIIAPAJUIEIbHOCTD,
aCUMMETpPUYHOCTh. TpaHcmsanms u e€ stansl. Ydyactue TpaHcnoptHelx PHK B
O6uocuHTe3e Oenka. YcinoBus 6uocunresa Oenka. KoaupoBaHue aMHHOKHUCIOT.
Ponb pubocom B Ouocunrese Oernka.

Opranu3zaiys reHomMa y NpoKapHoT U 3yKapHoT. Perymisius akTUBHOCTH F'€HOB
y npokapuoT. ['unoresa onepona (®. XKaxo0, XK. Mano). Peryisuns oOMeHHbIX
IIPOLIECCOB B KieTKe. KileTouHbIl romeocTas.

Bupycsl — HekserouHble (OpMBbI KU3HM U oOnuratHele napasuthl. CTpoeHue
MPOCTHIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

Bupycnbie 3a0oneBanusi 4enoBeka, >XMBOTHBIX, pactennit. CIINJ], COVID-
19, conmanbHbIe M METUITUHCKUE TIPOOIIEMBI

2.6

Krnerounsnii 1ukn, ero mnepuoabl u perynsius. WHTepdaza u  MUTO3.
OcobOeHHOCTH TPOIIECCOB, MPOTEKaMKX B nHTep(dasze. [loaroToBka KieTku K
nenenuto. Ilpecunrernyeckuii  (MOCTMUTOTUYECKUM), CHHTETHYECKUH U
MMOCTCUHTETUYECKHUH (TPEeMUTOTHUECKHI) IEpUOAbI HHTEP(aA3HI.

Marpuunsiii cunte3 [JIHK — permumkanus. ITpunnuner permmumkanuun JIHK:
KOMIUIEMEHTAPHOCTh, IIOJYKOHCEPBATUBHBIA CHUHTE3, aHTUIAPAIIIEIBHOCTD.
Mexanusm permnkannu J{THK. Xpomocomsl. CTpoenne xpoMocom. TernoMepsl u




TeliomMepasa. XPOMOCOMHBIA Ha0Op KJIETKM — KapUOTUN. JIUIUIOMIHBIA W
rafmjaouaHbIl  HAabopbl XpomocoM. ['oMosormunble XpoMocomsl. I[lonoBele
XPOMOCOMBL.

Jenenne kieTku — MuTo3. CTaAuM MUTO3a U MPOUCXOSAIINE B HUX MPOIECCHI.
Tunel Mmuro3a. Kaproknnes u nUTOKMHE3. buosornueckoe 3Ha4€HHE MHUTO3A.
Perynsiuns mutornueckoro nukia kietkd. [Iporpammupyemasi kieToyHas
rubens — anonto3. OyHKIMOHAIbHAS TeHOMUKA

OpraHI/ISM KaK OMOJIOTHMYeCKast CHCTEMA

3.1

OI[HOKJ'ICTO‘IHBIG , KOJIOHHAJIbHBIC, MHOT'OKJICTOYHBIC OpraHru3Mbl nu
MHOT'OTKAHCBBIC OPraHU3MBbI.

@opMbl pa3MHOKEHHUS OpraHU3MOB: Oecrosoe (BKJIOYas BEreTaTUBHOE) U
noyioBoe. Buael 0Oecrnonoro pa3MHOXKEHMS: IIOYKOBAHME, CHOPYJISALMS,
(dbparMeHTaIys, KIOHUPOBAHUE.

[TonoBoe pasmHoxenue. [lonmoBbie KneTku, WM rameTbl. Meito3. Craguu
Mmeno3a. IloBenenne xpomocom B Mmenose. Kpoccunrosep. buonormyeckuii
CMBICJI M€03a 1 MOJIOBOIO Ipoiiecca. Meio3 U ero MecTo B )KU3HEHHOM IIMKJIE
OpraHu3MOB.

[IpenzaponpimeBoe  pa3zBuTHe. [ameroreHe3 y KMBOTHBIX. [lonoBbie
xeine3bl. OOpa3zoBaHUe U pa3BUTHUE MOJIOBBIX KiIeTOK. CriepMaToreHes U OOreHes.
Crpoenue mosoBbIX KieToK. OmiuogoTBopeHHe U 3MOpPHOHAIBHOE DPa3BUTHE
KHUBOTHBIX.

CriocoObl OIUIOAOTBOPEHUS: HAapykHOe, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHoe pa3BuTHE OpraHu3MoB (oHTOreHes). Ctaguu sMOpHuoreHesa
KHUBOTHBIX (Ha mpumepe Jsarymku). Jpobnenue. Tumbl apoGieHHs.
OcobenHoct  JpoOsieHusT  MJIEKONMUTAIOIIUX.  3apOJBIIIEBbIE  JINCTKH
(racTpyssiumsi). 3akjlajka OpPraHOB M TKaHEW W3 3apOJBIIIEBBIX JIMCTKOB.
B3auMHOe BiMsHHME uacTell pa3BHBAIOLIETOCA 3apofbllia (IMOpPHUOHANIbHAsS
MHAYKOMS). 3akjajka IUlaHa CTPOEHMS  KMBOTHOTO  KaK  Pe3yJbTaT
HepapXxHueCcKUX B3auMO/IeiCTBUI reHOB. BinsHue Ha SMOpHOHAIbHOE pa3BUTHE
pa3nuyHbIX (AKTOPOB OKpy’Karomied cpeapl. PocT M pa3BUTHE >KUBOTHBIX.
[Toctambpuonanbublil niepuoa. Ilpsimoe um Henpsimoe pasButHe. PasButue c
MeTamMop(o3oM Yy  OECIO3BOHOYHBIX U IMO3BOHOYHBIX  YKHUBOTHBIX.
buonoruueckoe 3HaueHHMEe NPSAMOTO U HEOPSIMOIO  pa3BUTUA, UX
pacnpocTpaHeHue B npupoze. Tunel pocra >kMBOTHBIX. DakTOpsl peryasuuu
pocta XKHUBOTHBIX M uenoBeka. CTaauu MOCTIMOPHOHAIBHOIO pa3BUTUS Y
KUBOTHBIX U 4esoBeKa. [leprnosipl OHTOreHe3a 4enoBeKa.

Pasmuoxxenne u pasButue pacteHuil. ['ametodur u cmopodur. Meito3 B
KU3HEHHOM LuKJe pacreHuil. OOpa3oBaHue crnop B Tpolecce Meiosa.
l'amerorenes y pacrennid. OIUTOAOTBOPEHUE W PA3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoiiHOE OMJI0IOTBOPEHHUE Y IIBETKOBBIX pacTeHuil. OOpazoBaHue




U pPAa3sBUTHE CEMEHHU. MexaHu3Mbl peryjsilliM OHTOIE€HE3a Y pACTCHUM H
YKUBOTHBIX

3.2

Hcropust craHOBIEHUA W pa3BUTUS TE€HETHUKM Kak Haykd. OCHOBHBbIE
TEHETUYECKUE TOHATUS U CUMBOJIbI. [ OMOJIOTHUYHBIE XPOMOCOMBI, AJUICJIbHBIC
I€Hbl, AIbTEPHATUBHBIC NMPU3HAKU, JIOMUHAHTHBIA M PELECCUBHBIN NPU3HAK,
TOMO3UTOTa, TETEPO3UroTa, YHUCTas JIMHUS, THOPHUIBI, TE€HOTHUI, (EHOTHII.
OcHOBHbIE ~METOABbl TE€HETUKH: THOPUIOIOTHYECKHUM, IUTOJIOTUUYECKHI,
MOJIEKYJIAPHO-T€HETUYECKUI

33

Monorubpuanoe ckpeumBanue. IlepBblii  3akoH MeHaenss — 3aKOH
eanHooOpa3uss THUOPHUIIOB MEpBOro MmokojieHus. [IpaBuiio momMuHMpOBaHUS.
Bropoii 3akoH Menzens — 3aKOH pacllieruieHus: Npu3HaKoB. L{urtonornueckue
OCHOBBI MOHOTHOPUTHOTO CKpenuBaHus. [ unore3a 4ucToThl ramer.

AHaJ'II/ISI/IpyIOI_Hee CKPCIIMBAHUC. HpOMe)I(YTO‘lHHﬁ XapaKTCp HACICIAOBAHMA.
Pacmennenne IIPHU3HAKOB IIPHU HCIIOJIHOM JOMHUHUPOBAHWH.

HI/IFI/I6pI/II[HOC CKpPCIUIMBAHUC. TpCTI/Iﬁ 3aKOH MeHpens — 3aKOH He3aBHUCHUMOTO
HaCcJICcJO0BaHUsA IMPU3HAKOB. ]_II/ITOJIOFI/IIIGCKI/IG OCHOBBI I[I/IFI/I6pI/IIIHOF0
CKpCIIMBAaHUA.

CueruieHHOe HacnenoBaHue mnpusHakoB. Paboter T. Moprana. CuemieHHOe
HacJe0BaHUE T€HOB, HAPYIIEHUE CLEIJICHUS MEXIY reHaMu. XPOMOCOMHas
TEOPHS HACJICICTBEHHOCTH.

I'eneruka mona. XpoMOCOMHBIM MEXaHHM3M OIpeAETIeHUs Moja. AyTOCOMBI U
II0JIOBBIE XPOMOCOMBI. | 'OMOraMeTHBIN U IreTEPOraMeTHBIH MO.

['enernueckass CTpyKTypa IIOJOBBIX XpomocoMm. HacienoBanue npu3HaKos,
CUCIUICHHBIX C mojoM. ['eHoTHMN Kak menoctHas cucrema. llneiorponust —
MHOECTBEHHOE JielicTBUE reHa. MHOKeCTBEeHHBIN aiuienu3M. B3aumoielicTBre
HeaIeJIbHBIX TeHOB.

KommnemenrapHocts. Onuctas. [loaumepus
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B3aumopneiictBue reHoTHna M cpeAbl Npu  (HOPMUPOBAHMM  (EHOTHIIA.
N3menunBocTh npu3HakoB. KauecTBEeHHbIE U KOJTMUYECTBEHHBIE TPU3HAKU. Buibl
M3MEHUYMBOCTH: HEHACIIEICTBEHHAs U HACIEACTBEHHAS.

MoudukanonHas  HU3MeH4YMBOCTb. Poib  cpeasl B (oOpMHUpOBaHUU
MoaupUKaMoHHON n3MeHunBocT. Hopma peakuinu npusHaka. BapuanmonHslit
psan u BapuanuonHas kpuBas (B. Moranncen). CBoiicTBa MoaudukannoHHOM
W3MEHYUBOCTH.

T'eroTunnueckas U3MeHYUBOCThL. CBOWCTBA T€HOTHUIIMYECKON HM3MEHUYHBOCTH.
Bubl reHOTUNTYECKOM U3MEHUYNBOCTH: KOMOWHATHBHAS, MyTaI[HOHHASI.




KoMOuHatuBHasT HM3MEHYMBOCTh. Mel03 W TMOJNOBOM Mpolecc — OCHOBa
KOMOMHATUBHOW HW3MEHYMBOCTU. Poib KOMOMHATHMBHOW HW3MEHYUBOCTH B
CO3/IaHUU F'€HETUYECKOT0 pa3HO0Opa3us B Ipeienax OJHOro BU/A.

MyTtauroHHass HM3MEHYMBOCTh. Buapl MyTauuii: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE M HWHIYUMPOBAHHBIE MyTaluu. SaepHble U
nuToIUiazMaruyeckue Mmyraruu. CoMaTuieckue U nojoBeie MyTauu. [Ipudannb
BO3HUKHOBEHMSI MyTauui. MyTareHbl W WX BJIMSHUE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAllMOHHOTO Tpolecca. 3aKOH TOMOJIOTHYECKUX PSIJIOB B
HacnencTBeHHoU n3MenurnBocT (H.M. BaBuioB). BHesnepHas ”3aMeHYMBOCTD U
HACJICACTBEHHOCTh

3.5

Kapuotun uyenoeka. MexayHapoaHass NporpamMma HCCIEIOBAHUS TE€HOMA
yejoBeKka. MeToapl HM3YyYeHHMSI TE€HETHMKUA YeJIOBEKa: T'€HEaJOornyecKui,
OJIN3HELIOBEIM, IIUTOTCHETUYUCCKUH, MOIYJIALUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKU . CoBpemeHHOe omnpezaeieHue TeHOTHIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUITUPOBAHUE, B TOM YHUCJIE C TOMOILBIO
[1lIP-anamu3a. HacmencrBeHHble 3a0oJjieBaHMsS — 4YelloBeKa. [ CHHBIE W
XpOMOCOMHBIE ~ 00j€3HHM  4enoBeka. bonesHnm ¢ HaciaenCcTBEHHOM
MPEePacIonoKEeHHOCTHIO. 3HaucHUE MEIHUIIMHCKOM TeHETUKHU B
NpEAOTBpPAIIEHUA U JICYCHUM TEHETHYECKUX 3a00JIeBaHHI  4YellOBEKa.
CTBO/IOBBIE KIIECTKH

3.6

JloMecTukanus U ceiaekuus. 3apoxkKIeHUEe CeNEeKIUNU U JOMECTUKALUU. YUeHHe
H.W. BaBunoBa o ImeHTpax MNPOUCXOXKIEHUS W MHOT00Opa3usi KyJIbTYPHBIX
pactenuii. Ponp ceniekuuu B CO3aHUU COPTOB PACTEHUHN W MOPOJ KUBOTHBIX.
Copt, mopona, mramMMm. 3aKOH T'OMOJOTMYECKHX PSJOB B HACIEICTBEHHOMN
n3menunBoctr H.W. BaBuinoBa, ero 3HaueHue TSl CEJICKIIMOHHON PaOOTEHI.

MeTtoapl ceneKIMOHHOM paboThl. VckyccTBeHHBI OTOOp: MaccoBBIA U
WHIUBUAYATbHBIA.  OTanmbl  KOMOMHAlIMOHHOW  celekiuu. McnbiTaHue
MPOU3BOUTENECH MO MOTOMCTBY. OTOOp MO TE€HOTHIY C TMOMOIIBIO OIEHKU
¢eHoTHNa MOTOMCTBA M OTOOp MO TEHOTUIy ¢ momolibio aHanuza JIHK.
HckyccTBeHHBIN MyTareHe3 Kak METOJ] CEJICKIIMOHHOW pa0oThl. PagunanmoHHbIi
U XUMHUYECKHH MyTareHe3 KaK HCTOYHUK MYyTallMil y KyJIbTypHBIX (opm
OpraHU3MOB.

Hcnonb30BaHNe TEHOMHOIO pPENAKTUPOBAHMSI U METOJOB PEKOMOMHAHTHBIX
JHK nns nomydeHuss MCXONHOTO Marepuana ansd cenekuuu. llomyuenume
MOJIMIUIONJ0B.  BHyTpuBumoBas  rubpuausanus.  bimuskopoacTBeHHOE
CKpelIMBaHWe, WM WHOpuAMHT. HepoacTBeHHOE CKpelluMBaHUE, WU
ayrOpunuHr. I'erepo3uc u ero mnpuuuHbl. lcrnonb3oBaHue rereposuca B
cenekiuu. Otnanénnas rudbpunuzanus. [Ipeononenue 6ecrioaunst MEXBUIOBBIX
ruOpuaoB. JIOCTHKEHUS CENEeKIINN PAaCTeHUI U AKUBOTHBIX

3.7

OOBeKTHI, HUCIMONB3yeMble B OHOTEXHOJOTHH, — KIETOYHbIE M TKaHEBBIC
KyJbTYypbl, = MHUKPOOPTAHHU3MBI, = HMX  XapaKTepUCTUKA. |paaullMOHHAS
OMOTEXHONOTHs: XJeOoneyeHne, MOMyuYeHUE KHUCIOMOJIOYHBIX TPOIYKTOB,
BHHOJIETME. MukpoOuonorudeckuii cuHTe3. OOBEKTH MHUKPOOHOIOTHUECKHX
texHonoruii.  Ilpom3BoacTBo  Oenka, aAMUHOKHCIOT W  BHTaMHHOB.




HckyccTBeHHOE  OIIONOTBOpPEHME.  PEKOHCTpyKIus — SAHLEKIETOK U
KJIOHMPOBAHHE JKUBOTHBIX. METOl TpaHCIUIAHTALUU SAAEP KIETOK.

XpOMOCOMHass W Te€HHas UHXeHepus. VICKyCCTBEHHBII CHHTE3 TIe€Ha H
KoHCcTpyupoBanue pexomMOMHaHTHBIX JIHK. JlocTmkeHuss W MepCrneKTUBBI
XpOMOCOMHOW ¥ TeHHOM MHXXeHepuu. MeaunuHcKue OUOTEXHOJIOTHH.
Hcnonb30BaHnE CTBOJIOBBIX KJIETOK

CucreMa 1 MHOTOOOpa3ue OpraHuIecKoro Mupa

4.1

buonorudyeckoe  pasHooOpasue  opraHu3smoB. CoBpeMeHHas  cucTeMa
oprannyeckoro mupa. IIpuHnmnsl knaccudukanuu opraHu3smMoB. OCHOBHBIE
CHCTEMaTUYEeCKHE IPYIIIbI OPraHU3MOB.

OCOOEHHOCTH CTPOCHUS U JKU3HEAEATEIbHOCTU OJHOKJIETOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKIETOUHBIE TPHOBI, OTHOKIICTOYHBIE BOAOPOCIH, IPyTHe
npotuctel.  KosjoHuambHble  OpraHu3Mbl.  JIBW)KEHHE  OJHOKJIETOYHBIX
OpPraHU3MOB: aMEOOUTHOE, )KTYTUKOBOE, PECHUYHOE. 3alUTa y OJTHOKIETOYHBIX
OpraHu3MoB. PazipaXxMMOCTh y OTHOKJIETOUHBIX OpraHu3MoB. Takcucel

4.2

MHorokierounsle  pacreHus. BzaumocBsi3b  4YacTed  MHOTOKJIETOYHOI'O
opranusma. TKaHI/I, OpraHbl U CUCTEMbBI OPraHOB MHOT'OKJICTOYHOI'O OpraHu3Ma.
Opranu3sMm kak eauHoe 1enoe. TkaHuW pacTeHud. Tumbl pacTUTETBHBIX
TKaHEW: 00pa3oBaTeIbHAS, TOKPOBHAS, IIPOBOIAIIAS, OCHOBHAS, MEXaHUYICCKAsI.
OcoOenHocTu cTpoeHUs, (PyHKIMHA | pACIOJIOKEHUS TKaHEH B opraHax
pacTeHui

4.3

BererartuBHbIe U reHEepaTUBHBIE OpraHbl pacTeHui. DyHKIIMU OPTaHOB U CUCTEM
opranoB. Kapkac pactenuii. J[BU>KeHHE€ MHOTOKJIETOUHBIX PACTEHUMN: TPOIIU3MBI
n Hactuu. Iloryomenue BOJBI, YITIEKHCIOTO ra3a U MHUHEPAIBHBIX BEIIECTB
pactenusimu. J{pixanue pacrenuii. J{uddysus razos uepes3 HOBEpXHOCTh KIETKH.
TpancnopTHbele cucTeMbl pacTeHHil. Beinenenue y pacteHuid. 3amura y
MHOTOKJIETOUYHbIX pacTeHni. Kytukyna. CpencrtBa macCHBHOM M XMMHYECKOU
3amuThl. OUTOHLINIBL.

PaznpaxxuMocTh M peryyisiiusi y opraHu3moB. PazapaXkxuMocTb U perynsuus y
MHOTOKJIETOYHBIX pacTeHH. POCTOBbIE BellecTBa U UX 3HaUCHHE

4.5

MHOroOKJIETOYHBIE KUBOTHBIE. B3auMOCBSI3b 4YacTe€ll MHOTOKJIETOYHOTO
opranusma. TkaHu, OpraHbl ¥ CUCTEMbI OPraHOB MHOTOKJIETOYHOTO OpraHU3Ma.
Opranusm kak eauHoe nenoe. 'omeocras. Tkanu )KUBOTHBIX U YeslOBeKa. TUIIBI
KUBOTHBIX TKaHEH: SNUTENHalIbHas, COCIWHUTEIbHAsA, MBIIIEUHAsl, HEpBHAs.
OcobenHoctu cTpoeHus, (YHKIUM W PACMOJIOKEHUST TKaHEW B OpraHax
KUBOTHBIX U YEJIOBEKa

4.6

Oprasbl ¥ CUCTEMBI OPTAHOB KUBOTHBIX. DYHKIIMM OPTaHOB U CUCTEM OPraHOB.
Omnopa Ttena opraHu3MoB. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyHbIil 1 BHyTpeHHUH ckeneT. CTpoeHue U TUIIBl COETUHEHUS
KOCTEM.




JIBI)KEHHME MHOI'OKJICTOUHBIX JKHUBOTHBIX. IluTanume »KUBOTHBIX. IIuTanme
MMO3BOHOYHBIX )KHBOTHBIX. JIpixaHue >xuBOTHBIX. KokHOe npixanue. XKabepHoe
U JIETOYHOE JbIXaHHE.

JlpIxaHW€ MO3BOHOYHBIX JKUBOTHBIX. DBOJIOLMOHHOE YCIOXHEHHE CTPOCHUS
JETKUX [TO3BOHOYHBIX )KMUBOTHBIX. J[pIXaTesbHas cucTema uenoBeka. Mexanusm
BEHTWIALIMM JIETKUX y NTUL M MIIEKOIUTAOMMX. TpaHCHIOPT BEIIECTB Y
OpraHu3MoB. TpaHCIIOPT BeHIECTB y >KUBOTHBIX. KpoBeHOCHast cucrema u €€
opranel. KpoBeHOcHas cucreMa  IIO3BOHOYHBIX  KMBOTHBIX. Kpyru
KpOBOOOpAlIeHNs. OBOJIOLMOHHBIE YCIIOKHEHHsSI CTPOEHUS KPOBEHOCHOM
CUCTEMBI IIO3BOHOYHBIX ’KMBOTHBIX. BBIZIC/IeHHE Yy OpraHu3MoB. Beiaenenue y
KUBOTHBIX. COKpaTuTelbHble Bakyonu. Oprassl BelaeseHUsA. CBS3b IOJIOCTH
TeJa C KPOBEHOCHOM U BBIJICIIMTEIIBHOM CUCTEMAaMU. BblielIeHre y TO3BOHOYHBIX
KUBOTHBIX. 3allUTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. [IOKpoBBI M uX
MIPOU3BOJHBIE. Pa3ipakuMOCTh U peryJisilivs y OpraHu3MoB. Pa3znpaxumocts y
OJHOKJIETOYHBIX OpraHu3mMoB. Takcucel. PasgpaxumocTs W perynasauus y
MHOT'OKJIETOYHBIX PaCT€HUM. POCTOBBIE BEIIECTBA U X 3HAYECHUE.

HepBHas cuctema u peduieKTopHasi peryisius y MHOTOKJICTOYHBIX JKUBOTHBIX.
HepBHas cucrema u e€ orTaensl. DBOJIOLMOHHOE YCIOXHEHUE CTPOEHUS
HEPBHOU CUCTEMBI Y )KUBOTHBIX.

Pa3paborka anroputmoB u mporpamm ans 3¢hdekTuBHOW (PYHKIMOHAIBHOMI
aQHHOTAIlMd  TCHOMOB,  TPAaHCKPUIITOMOB,  IPOTEOMOB,  METa0OJIOMOB
MUKPOOPIaHU3MOB, PACTEHH, )KUBOTHBIX U YEIOBEKA

OpraHI/IBM YCJIOBCKA 1 €Iro 310POBLE

5.1

Opransl 1 cUCTEMBI OPTaHOB YesloBeKa. OTAEIbl TOJIOBHOTO MO3Ta [I03BOHOYHBIX
KUBOTHBIX. Peduekc u peduexktopHas nayra. be3yciaoBHbIE U YCIOBHBIE
peduexcel. ['yMopanbHas peryisuusi U SHIOKPHHHAs CHCTEMa >KUBOTHBIX U
yesoBeka. JKene3bl S9HJOKPUHHOM CUCTEMBI M UX TOPMOHBI. [[eficTBHE TOPMOHOB.
B3auMocBs3p HEpBHOI M 3HIOKpUMHHOM cucteM. I 'nnoranamo-runodusapHas
cuctema. Pednekc u pednexkropHas agyra. besycnoBHbIe U yCI0BHBIE pedIeKCh

5.2

3amura opranu3ma ot OonesHeil. IMMyHHas cucrema yenoBeka. KineTounslii u
TYMOpaJbHBI MUMMYHUTET. BpoxaEéHHBIN, NMproOpeTEHHBIN crienupuyecKuit
uMMyHHuTeT. Teopus KiIOHaIbHO-celeKTUBHOro uMmMmyHuTtera (I1.0pnnx,
®.M.bepner, C.ToneraBa). BocnamurenbHble OTBETHI OpraHu3MoB. Poib
BPOX/IEHHOI'O UMMYHHUTETA B pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

5.3

KpoBenocHas cucrema u e€ opransl. Cepjle, KpOBEHOCHBIE COCY/Ibl U KPOBb.
Kpyru kpoBoobparienust. Paborta cepaua u e€ perynanus
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Ieixanue 4yenoBeka. Juddysus ra3oB uepe3 MOBEPXHOCTh  KIIETKH.
JpixarenbHasg cucteMa uyenoBeKa. JlpixarelbHas IOBEPXHOCTh. Peryisnus
neixanus. [{prxareabHbie 00BEMBI

5.5

[TumeBapuTenpHas cucreMa denoBeka. OTAENbl MUIIEBAPUTEIHHOTO TPAKTA.
[IumeBapuTenpHble  JKene3bl. BHYTPUIOIOCTHOE U BHYTPUKIETOYHOE
MUIIEBApEHUE




5.6

ITokpoBbl M ux mnpousBonHble. Opranbl BblaeneHus. [louku. Crtpoenue u
¢byHkuroHnuposanue HeppoHa. PunbTpanus, cekpenus 1 00paTHOE BCachbIBaHUE
KaK MEXaHU3MbI paboThI OpraHoB BelaeneHus. OOpa3oBaHUE MOYH Y YEJIOBEKA

5.7

JIBum>keHHEe yernoBeKa: MbllieuHas cuctema. CKeleTHbIe MBIIIIEI U UX padoTa.
CTpoeHue U TUIIBI COEUHEHUS KOCTEH

Teopus sBoIOIIMK. PazBuTHE XKU3HU HA 3eMIie

6.1

OpomounonHass teopus Y. JlapBuna. IlpeAnochUIKM  BO3HUKHOBEHMS
napBuHu3Ma. JKu3Hb U Hay4dHas nedarenbHocTs Y. JlapBuHa.

JIBmoky1iue cuibl »Bositonnu BUIOB 1o Y. J[apBuHY (BbICOKasi MHTEHCUBHOCTD
pPa3sMHOXKEHHST OpPraHU3MOB, HACJEICTBEHHAas W3MEHYHBOCTh, Ooprba 3a
CYIIIECTBOBAHHE, ECTECTBEHHBIN U UCKYCCTBEHHBIH 0TOOD).

Odopmrnenne cuaTeTueckoil Teopuu 3Bomronun (CTI). HelitpansHas Teopus
sBomtonu. CoBpeMeHHast BOJIOLIMOHHAS OMOJIOTHS. 3HaUYE€HNE YBOTIOIMOHHON
Teopuu B ((OPMUPOBAHUH €CTECTBEHHO-HAYYHOUW KapTUHBI MUPa

6.2

[Honynsuus kak snemMeHTapHas eIuMHULa HBOOUUMUA. COBPEMEHHBIE METO/bI
OIICHKH TE€HETHYECKOTO Pa3HOOOpa3us W CTPYKTYpHI MOMyJsiuil. M3meHeHHe
reHooHAa MOMyJSAUU KaK 3JIEMEHTapHOE 3BOJIOLMOHHOE SIBIICHHE. 3aKOH
reHeTuyeckoro pasHoecus JIx. Xapau, B. BaitnOepra.

OneMeHTapHble (DAKTOpPbl (IBMKYILME CHJIBI) 3BOJIOLUH. MyTalMOHHBINA
nporecc. KomOumHatuBHast u3MeH4MBOCTH. Jlpeli TeHOB — ciydaiiHbIe
HEHalpaBJIeHHblE M3MEHEHHMs 4YacToT ajuleged B mnomymnuax. Oddekr
ocHoBareyd.  Mwurpanuu.  M3omsauusa — momyJisAnMii: reorpaguyeckas
(mpocTpaHCTBEHHas1), OMoaoruueckas (pernpoayKTUBHAs).

EcrectBenHblii 0oTOOp — HampaBisromuil  ¢aktop sBosouuu. Dopmbl
€CTECTBEHHOI0 O0TOOpa: JBWXKYIIUH, CTAaOMWJIM3UPYIOMIUNA, pa3pbIBAIOIIMMA
(mu3pynTuBHbI). [Tog0B0I 0TOOP.

[IpucnocoOaeHHOCTh ~ OPraHW3MOB  Kak  pe3yJbTaT  MUKPOIBOIIOLUH.
Bo3HukHOBeHHE  MpUCIIOCOONEHMH y  OpraHu3MoB. ApoMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocodienuii y oprannzMoB. OTHOCUTENBHOCTD
IIPUCIIOCOOTIEHHOCTUH OPTaHU3MOB.

Bun, ero kputepuum u cTpykTypa. BumooOpazoBaHue Kak pe3ynabTaT
MUKpo3BOtonuu. M3omsmus — kimoyeBoi ¢aktop BuaooOpaszoBanus. [lytu u
CHOCOOBI BUI000pa30BaHUSA: aJIONaTPUUECKOE (reorpaduyeckoe),
CUMIIaTPUYECKOE  (IKOJOTHYECKOE), «MTHOBEHHOE»  (IOJIMILIOMAN3ALNs,
rubpuan3aiys). JJIMTeTbHOCTh IBOTIOIMOHHBIX MTPOIIECCOB.

Mexanu3mbl (OPpMUPOBAHUS OHOIIOTHYECKOTO pa3HOOOpa3usl.

Ponb sBOMIONIMOHHOM Ononoruu B pazpaboTke HaAyYHBIX METOIOB COXpPaHEHHS
6uopazHooOpazus. MUKPOIBOIIONMS U KOIBOJIOLMS Mapa3uTOB U HUX XO35EB.




MexaHu3mbl (OPMHUPOBAHUSL YCTOWYMBOCTH K AHTHUOMOTHKAM M CIOCOOBI
O0pBOBI ¢ HE

6.3

Metonel  u3ydeHHs  MAKpOd’BOJMIOLMH. [lameoHTOIOrMYECKHE  METOXbI
u3ydeHus spomonnu. Ilepexonusie ¢GopmMbl U (UIOTCHETHYECKUE PSAJIBI
OpraHU3MOB.

buoreorpaduyeckne merombl u3ydeHus sBoionuu. CpaBHeHue GJIOpsl U
(dayHBl MAaTEPUKOB U OCTPOBOB. buoreorpaduueckue obnactu 3emiau. Bumbi-
SHJIEMUKHU ¥ PEITUKTHIL.

OMOPHOJIOTHYECKUE M CPABHUTEIBHO-MOP(HOIOTHUECKUE METOAbl M3YUYEeHUs
IBOMIONWH. | eHeTHUECKHe MeXaHH3MbI HBOJIOLMU OHTOT€HE3a U IOSBICHUS
SBOJIIOIMOHHBIX  HOBHIECTB. | 'OMOJIOTWYHBIE ¥  aHAJOTMYHBIE OPTaHBI
PymumenTapuble  opranbl M aTaBU3MBL.  MOJIEKYJISIPHO-TEHETHYECKHE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKHEe METOJbl  W3YYEHHUS  DBOJIOIHH.
I'omonornunbie TeHbl. COBpeMEHHBIE METO/IbI MTOCTPOCHUS (DUITOTEHETHYECKIX
JepeBbEB. XPOMOCOMHBIE MyTALlUU M SBOJIIOIUS TEHOMOB.

OO6mme 3akoHOMEpHOCTH (TTpaBuIa) 3Bostonru. HeoOpaTtumMocTh 3BOIOLNH.

AnanTtuBHas paauauus. HepaBHOMEpHOCTb TEMITOB 3BOJIFOLIUH

6.4

Hayunble rumoTessl NpPOUCXOXKIEHHUS KU3HM Ha 3emie. AOuoreHes u
naHcrepmus.  JloHay4yHble — IPEACTABICHHMS O  3apOKICHUM  KU3HU
(kpeannoHn3M). I['Mmoreza MOCTOSIHHOIO CamMO3apOXKIEHUS JKU3HM U €€
onpoBepxkeHue omnsitamu D. Penu, JI. Cnamnanuanu, JI. Ilacrepa.
ITpoucxosxxaeHue xu3HU U acTpodbuosiorus. OCHOBHBIE 3Talbl HEOPraHUYECKON
spomonnu. [Inanerapnas (reosiorndeckas) 3BOJOLUA. XUMUYECKAsT BOJIIOLIMSL.
AOGHOTEeHHBII CHHTE3 OpPraHMYecKHX BellecTB M3 Heopranmdeckux. Ompir C.
Munnepa u I'. FOpu. O6pazoBanue noauMepoB u3 MoHoMepoB. KoariepBarHas
runote3a AWM. Onapuna, rumore3a nepBuyHoro OynboHa Jx. XomjeiiHa,
reHetudeckas runore3a . Mémnepa. Pubosumsr (T. Yek) u rumoresa «mupa
PHK» V. I'un6epra. ®opmupoBanne MEMOpaH 1 BOZHUKHOBEHUE MPOTOKJIETKH.

I/ICTOpI/IH 3emnu u METOJIBI €€ HN3YYCHUH. HckomaemMbie OpTraHHU4YCCKUC OCTATKH.
F€OXPOHOJ'IOFI/I$I U €€ METOMBI. OtHocutensHas U aOCONIOTHAS reOXpOHOJIOT .
FCOXpOHOHOFH‘IeCKaH [IKaja: 30HbI, 5pbI, ICPUOILI, SITOXHU.

HauanbHble 3Tansl opranndeckoi Bostouy. [1osiBIeHNe 1 3BOMIONHNS MTEPBBIX
KJIETOK. OBoOJIIOIMST MeTa0oiau3Ma. BO3HHMKHOBEHHE TEPBBIX 3KOCHUCTEM.
CoBpeMeHHbIE MHKPOOHblE OHOMIEHKM Kak aHalor TMepBBIX Ha 3emie
coobmiectB. CTpomaTonuTsl. [I[pOKapHOTH U 3YKApHUOTHI.

[TpoucxoxaeHne sykapuoT (CUMOHMOTeHe3). DBOJIOLMOHHOE MPOUCXOXKICHHUE
BUpycoB. [IponcxoxaeHne MHOTOKJIETOYHBIX OpraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'PYyIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE JTaIlbl 3BOJIIOLUU BBICILIUX pacTeHU. OcHOBHBIE
apoMopdo3bl pacteHnii. Beixon pacrenuii Ha cymry. [losiBieHue crmopoBbIx




pacTeHuil U 3aBoeBaHuMe MMM cymu. CeMmeHHble pacTeHud. lIpoucxoxxaeHue
LBETKOBBIX PACTCHUM.

OcCHOBHBIE 3Tallbl 3BOJIIOLUU JKUBOTHOrO MHpa. OCHOBHBIE apoMop¢o3bl
KHUBOTHBIX. Benyckas ¢ayna. KemOpuiickuii B3pbIB — MOSIBICHHUE COBPEMEHHBIX
TunoB. Ilepssle XOpaoBbIe KUBOTHBIE. JKU3HB B BOJIE. DBOIIOLUS I03BOHOYHBIX.
[Tpoucxoxaenne ampubuii n pentunuii. [IpoucxoxaeHne MICKONMUTAIOMINX U
ntun. IlpuHmun xmroueBoro apomopdosza. OcBoeHHe OeCHO3BOHOYHBIMH U
[I03BOHOYHBIMU KMBOTHBIMU CYILIH.

Pa3BuTHe xu3HM Ha 3eMIie 110 ApaM U IEPUOAAM: apXeil, IPOTEPO30Hi, 1aIe030H,
Me3030#, KaitHo30M. OOmas XapakTepucTHKa KIMMaTa M T'€OJOTHYECKHX
MIPOIIECCOB. [losiBnenne  ©W  pacuBeT  XapaKTEPHBIX  OPraHU3MOB.
VYrieobpa3oBaHue: ero yCiaoBHs U BIUSHUE HA Ta30BbIM COCTaB aTMOC(hEpHI.

MaCCOBBIC BI)IMI/IpaHI/ISI — DOKOJIOITMYCCKHC KpI/I3I/ICI)I HpOHIJIOFO. HpI/IT-II/IHI)I nu
CIIEZICTBUSL MAaCCOBBIX BbIMUpaHuii. COBpEMEHHBIM SKOJIOIHYECKHI KPU3HC, €r0
0CO0EHHOCTH

6.5

Paznenst u 3amaum antponosnoruu. Meronabl aHTponoioruu. CTaHOBIEHHE
IPEJCTAaBICHUN O IPOUCXOXKIEHUH YenoBeka. CoOBpeMEHHbIE HayUHbIe TEOPUH.
CxoJlcTBO 4enoBeKa ¢ KMBOTHBIMHU. CHCTEMAaTHUYECKOE IOJIOKEHHE UYeIOBEKa.
CBuuerenbcTBa CXOJICTBa YeloBeKa c KUBOTHBIMU:
CPaBHHTEITLHOMOP(OJIOTUIECKHE, IMOPHUOJIOTHYECKHE, ¢busnonoro-
Oouoxumuyeckue, moBefeHyeckre. OTiIMuyMs 4YeloBeKa OT O KUBOTHBIX.
HpﬂMOXO)KI[GHI/Ie U KOMIIICKC CBA3aHHBIX C HHM IIPU3HAKOB. PazsuTtne
TOJIOBHOT'O MO3Ta U BTOPOM CUTHAJIHOM CHCTEMBI.

JBmwxyue cuibl ((akTopbl) aHTPONOreHe3a: OHWOJIOTHYECKHE, COLMAJIbHBIE.
CooTHolIeHHE OMOJOTUYECKMX U COIMAIBbHBIX (PAKTOPOB B aHTPOIOrEHE3E.
OCHOBHBIE CTaAWM aAHTPONOreHe3a. ABCTPAJIONUTEKH — [BYHOTHE IIPEIKH
monen. YenoBeK yMenblil, NEpBbIE HW3TOTOBJIEHUSA Opyauid Tpyna. YemoBek
NPSIMOXOJIALIMM M TEpBBIM BBIXOA Jrojed 3a mpenensl Adpuxu. Yenoek
reiienb0eprekuii — o0l MpeIoK HeaHIepPTaIbCKOIO YeIOBEeKa U 4eloBeKa
pazymHoro. YeynoBek HEaHIEPTAIbCKUN KaK BUJ JIIOJEH XOJIOJAHOTO KJIMMAaTa.
UYenoBek pa3yMHbII COBPEMEHHOTO THINA, JEHHCOBCKHH YEJIOBEK, OCBOCHHE
KOHTMHEHTOB 32 npezenamMu A(QpHukH.

DOBOJIOIUS COBPEMEHHOI0 4YesloBeKa. EcTecTBEHHBIN OTOOp B MOMYJISALUSAX
yernoBeka. MyTaluoHHBIH mpouecc U nonumopdusM. [lomynsumoHHsle
BOJIHBI, Ipei() TeHOB, Murpauus u «3PQPeKT OCHOBATENsS» B MOMYJIALUAX
COBPEMEHHOI0 YEJIOBEKA.

Yenoseueckue pacwl. Ilonstue o pace. bonbpmme pacel: eBporneougHas
(eBpasmiickasi), aBCTpaJIO-HErpoHAHAsl (PKBATOpHAbHAA), MOHTOJIOHWIHAS
(a3maTcko-aMepHuKaHCKas). BpeMs M ImyTH pacceieHMs 4ellOBEKa MO IUIAHETE.
EnunctBo uyenoBeueckux pac. HayuHas HecOCTOATENbHOCTh pacHu3Ma.
[TpucnocoOaeHHOCTh YeNoBeKa K Pa3HBbIM YCIOBHUAM OKpY’Karolled Cpesbl.
Bnusinue reorpaduueckoit cpenbl U Jpeiida reHoB Ha MOpQOJIOTHIO U
(bU3MOIOTHIO YeIoBeKa




DKOCUCTEMBI U IIPUCYILIME UM 3aKOHOMEPHOCTHU

7.1

Pa3znenst u 3agaun sxonoruu. CBsA3b SKOJIOTUU C JAPYTUMHU HayKamu. MeTobl
skosioruu. IloneBbie HaOMIOAEHUS. DKCIIEPUMEHTB! B 3KOJIOIMU: IPUPOJHBIE U
nabopaTtopHble. MojaenupoBaHue B 3KOJOTMA. MOHUTOPHHT OKpPY)KaOILIEH
Cpebl: JTOKAIbHBIA, PETHOHATBHBIN U TJ100aTbHBIN

7.2

Okonornyeckue (pakTopel U 3aKOHOMEpHOCTH X aAedcTBus. Kiaccuduxanums
HKOJIOTUYECKUX (AaKTOPOB: aOMOTHYECKHE, OMOTHYECKHE, AHTPOIOTCHHBIE.
OOwe 3aKOHOMEPHOCTH JIeHCTBMs 3Kosorndyeckux ¢akropos. IIpasuio
munnmyma (K. [npenrens, 0. JIubux). TonepanTHOCTh. DBpUOMOHTHBIE U
CTEHOOUMOHTHBIE OPTaHU3MBI.

Abuotndeckue pakropsl. CBET Kak dKojIorudeckui gpakrop. JelcTBue pa3HbIx
YY4acTKOB COJIHEYHOIO CIIEKTpa Ha OpraHu3Mbl. OKOJOIMYECKHE TIPYIIIbI
pacTeHUl U JKUBOTHBIX IO OTHOIIEHHIO K cBeTy. CHUTHalbHasl poJib CBETA.
DoTOonEepruoAU3M.

Temmneparypa kak »skosorndeckuil Qaxrop. JlelicTBMe TeMmepaTypsl Ha
opranusmsl. [1oMKMIO0TEpMHBIE U TOMOMOTEPMHBIE OPTaHU3Mbl. DBPUTEPMHBIE
U CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak oskonormyeckuii ¢akrop. Ilpucmocobnenus pactenuid k
noJiIep KaHuI0 BOAHOTO Oananca. Kiaccudukanus pacTeHHi 0 OTHOIICHUIO K
Boze. [IpucnocoOnenust >KUBOTHBIX K H3MEHEHHUIO BOJIHOTO pexXUMa.

Cpensl oOMTaHHMS OpPraHMW3MOB: BOJHAS, HA3E€MHO-BO3IYIIHAs, MOYBEHHAS,
ryOuMHHAs TOJNOYBEHHAs, BHYTPHOpraHu3MeHHas. @DU3UKO-XMMUYECKHUE
0COOCHHOCTH Cpei obuTaHus opraHu3MoB. [IpucnocobineHus OpraHu3MoOB K
KHU3HH B Pa3HbIX Cpelax.

buonornueckue purMmel. BHemnue u BHyTpeHHHE pUTMBI. CyTOuYHBIE U
roJu4HbIe pUTMBI. [IpucnocobIeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM
YCJIOBUM JKU3HU.

XKuznennsle popmbl opranu3moB. [TonsaTue o xuzHeHHoOH dopme. JKu3HeHHbIE
(GhopMBbI pacTeHUM: epeBbs, KYCTAPHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbI,
ofHojeTHUEe TpaBbl. JKuW3HEHHbIE (OPMBI JKUBOTHBIX: THUAPOOHMOHTHI,
reo0MOHTHI, a3pOOHOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue Qaxtopsl. Buabl OnoTHyeckux B3anMOJIEHCTBUNA: KOHKYpPEHIIHS,
XHITHIYECTBO, CUMON03 U ero (opmel. [Tapazutusm, kooneparysi, MyTyaIn3Mm,
KOMMEHCaNU3M  (KBapTUPAHTCTBO,  HaxyieOHM4YecTBO).  Herpoduueckue
B3auMoOJeCcTBUS  (Tomuueckue, ¢Gopuueckue, (adpuueckue). 3HaueHUE
OMOTHYECKUX B3aUMOACWUCTBUI Ui CYyIIECTBOBAaHUS OPraHM3MOB B cCpejie
obutanus. [[puHIAIT KOHKYPEHTHOTO UCKITFOUEHUS

7.3

DKOJOTHYeCKHe XapaKTepUCTUKH nomyssiuu. [lomynanusa kak 6uonoruueckas
cucrema. Poib HeoiHOpOIHOCTH Cpefibl, PU3NUECKUX OaphepOB M OCOOCHHOCTEN
O1O0JI0TUH BII0B B ((OPMUPOBAHUH MTPOCTPAHCTBEHHOMN CTPYKTYPhI MOMYJISIUH.
OcCHOBHBIE TIOKA3aTENH MOMYJISALUU: YUCIEHHOCTh, IJIOTHOCTh, BO3pAacTHAs U




[I0JIOBAsi CTPYKTypa, POXKAAEMOCTb, IPUPOCT, TEMII pOCTa, CMEPTHOCTD,
MUTpaLys.

Okosorudeckas CTpykTypa nomyisanuu. OLieHKa YWCIEHHOCTH IOIMYJISILUU.
JluHaMuyKa MOnyJIsinuyu U €€ peryisiuus. buoTnyeckuil moTeHuuan MnomyJsnyy.
MognenupoBanue OUHAMMKU —Homyisuuu. KpuBele pocTa UYHCICHHOCTH
nonyysauu. Kpusble BeDKUBaHUSA. Peryisinys 4UCIEHHOCTH HOMYJISALUNA: POJIb
(GakToOpoB, 3aBUCALIMX M HE 3aBUCAIIMX OT IUIOTHOCTHU. OKOJIOTHYECKHE
crpareruu BunoB (r- u K-crparerun).

[Tonartue 06 okojormyeckod Hume Buaa. Mecrooburanue. MHoromepHas
MoJieab sKoJorndeckod Humu k.M. XarunHcona. Pa3zmepsl 3KOJIOrHYECKOM
Huiny. [loTennuanbHas 1 peaau30BaHHAs] HUIIH.

Bun kak cucrema nomynsumid. Apeanbl BUIOB. Buael M HUX JKU3HEHHBIE
CTpaTeruud. 3aKOHOMEPHOCTHM  TOBEICHMS U  MUTPAIMA  >KUBOTHBIX.
buonornueckue MHBa3UM 4yKEPOJAHBIX BUIOB

7.4

CoobmiectBa opranusmoB. buoneno3 u ero crpykrypa. CBsBu Mexay
opraHusmMamMu B OHOIEHO3€e. DKOCUCTeMa Kak OTKpbITas cuctema (A.J[x.
Tencnu). OyHKIMOHATBHBIE OJOKM OPraHU3MOB B DKOCHCTEME: IPOYLECHTHI,
KOHCYMEHTHI, penyneHTsl. Tpoduyeckue ypoBau. Tpoduueckue memu u CeTH.
Aobuortnueckue 610ku 3kocucteM. [1ouBsl 1 Wbl B 9K0ocucTeMax. KpyroBopor
BCIICCTB U IMOTOK SHCPIrUr B SKOCHUCTEME.

OcHoBHbIE NTOKa3aTeIu dKOCUCTEMBbI. broMacca U IpoAyKIHsl. DKOJIOTHYECKHE
MUPaMHJIBI YUCENl, OMOMACCHI U DHEPTHH.

HanpasieHHbie 3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKIleccuu. [lepBudHbIe 1
BTOPUYHBIE CYKIIECCHM M MX TNPUYMHBL. AHTPOINOTEeHHbIE BO3JIEHCTBHS Ha
cykueccun. KimmakcHoe coobmiectBo. buopasznooOpazwe uw  mosHOTA
KpPYTOBOPOTA BEIIECTB — OCHOBA YCTOMUMBOCTU COOOIIECTB.

HpI/IpOI[HBIe 9KOCHCTCMBI. AHTpOHOFeHHHe 9KOCHCTCMBI. AFpOBKOCI/ICTeMa.

ArpoueH03 . Pazmuuns MCKAY AHTPOIIOTCHHBIMU u MMpUPOAHBIMHA
OKOCHUCTEMaMU.

Ypboskocucrembl. OcCHOBHBIE KOMITIOHEHTHI ypOoakocucTeM. ['opozackas dopa
u (¢ayna. CuHaHTpomM3anus TOpOACKON QayHbl. buonorumueckoe u
XO35IICTBEHHOE 3HAYEHHE arpOdKOCUCTEM U YPOOIKOCUCTEM. 3aKOHOMEPHOCTH
(hopMHUPOBaHHS OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B SKOCUCTEMAX.

[TepeHoc sHEpPrUY U BEIIECTB MEXKIY CMEKHBIMU SKOCUCTEMAMU. Y CTOMYMBOCTD
OpPraHu3MOB, TMONYJSALMA W DKOCUCTEM B YCIOBUAX €CTECTBEHHBIX U
AHTPONOT€HHBIX BO3/ICUCTBUI

7.5

buocepa — oOmenmanerapHass o0o0yi04Ka 3eMIIM, TII€ CYIIECTBYET WIH
cyliecTBoBasia >ku3Hb. Yuenue B.M. Bepnaackoro o Oumocdepe. Obnactu
o6uochepsl u e€ cocrtaB. JKuBoe BemiecTBO Ouochepsl U €ro (QyHKIUH.




3aKOHOMEPHOCTH CyIecTBOBaHUSI Ouocdeprl. OcobeHHOCTH Omochepsl Kak
rno0anbHOM  3KocucTeMbl. JluHamuueckoe paBHOBecMe B Ouocdepe.
KpyroBopoTsl BemecTB U OHMOT€OXMMHYECKHE IMKJIBI (yriepoja, as3ora).
Purmuunocts siBmenuin B O6mocdepe. 3oHanbHOCTE Onocheprl. I[lonsaTue o
6uome. OCHOBHBIE OHMOMBI CYIIM: TyH/pa, XBOWHBIC JieCa, CMEIIAHHBIE WU
LIMPOKOJIMCTBEHHBIE JIeca, CTEMM, CaBaHHbI, IyCTBIHM, TPOIMYECKHUE Jieca,
BBICOKOTOpBsi. KilnMaT, pacTUTENbHBIN 1 )KUBOTHBI MUP OMOMOB CYIIIH.

CrtpykTypa u (QyHKIIUS KUBBIX CHCTEM, OLIEHKA WX PECYpPCHOTO MOTCHIIMAIA H
onocdepHbIX QyHKIHHA

7.6

DKOJOTHYeCKHe KpU3HChI U UX TpUYuHbL. Bo3aeiicTBue yenoBeka Ha 6uocdepy.
3arpsisHeHuE BO3AyIIHOM cpeabl. OXpaHa Bo3AyXa. 3arpsa3HeHrEe BOJAHON CPEIbI.
Oxpana BogHBIX pecypcoB. Pa3pymienne nousbsl. OxpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpONOreHHOe BO3/eHCTBUE HA PACTUTEIbHBIM M KMBOTHBIM Mup. OxpaHa
PacTUTENLHOTO U XHUBOTHOTO MHUpa. OCHOBHBIE MPUHIIMITEI OXPaHBI TPUPOJIBI.
Kpacubie  kuuru. Ocobo  oxpaHseMmble  NPUPOJHBIE  TEPPUTOPUU
(OOIIT). borannueckue canpl U 300j0rnyeckue napku. OCHOBHbIE IPUHLIUIIBI
YCTOMUMBOrO  pa3BUTHUA  4YeJoBedecTBa M NpUponbl.  ParuoHnansHOe
IIPUPOIOIOJIB30BaHUE U COXpAaHEHHE OMOJIOTMYECKOT0 pa3Hoo0pa3us 3emiu




Conep:kanue y4eOHOIro npeamMera

10-ii kJ1acc
Tema 1. Bnosorus kak Hayka.
Buosnorus xak Hayka. CBs3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUUECKUMH U APYTUMH
€CTECTBEHHBIMM HayKaMmH, ¢uiocopueil, STUKOH, 3CTETUKON M npaBoM. Ponb OGuosnoruu B

(bopMHpPOBaHUN COBPEMEHHOW Hay4YHOU KapTHHBI Mupa. CucTemMa OMOJIOTHYECKUX HAYK.

Metonsl TIO3HAHUS JKUBOM MpHPOABI (HAOMIOJEHUE, DKCIEPHUMEHT, OIHUCAHHE,
U3MEpPEHHE, KIacCHupUKaIKs, MOJICTUPOBAaHUE, CTATUCTHYECKas 00pabOoTKa TaHHBIX).

JleMoHCTpanum:

[Toprpetsr: Y. dapBun, I'. Mennens, H.K. Kosbuos, /[x. Yorcon nu ®@. Kpuk.
Tabmuubt 1 cxembl: «MeTOobI TTO3HAHUS KUBOU IPUPOIBI».

JlaGopaTopHble U NpaKTH4YecKre padoThi:

[MpakTrueckas padota Ne 1. «Mcnonb30BaHHE Pa3IMYHBIX METOIOB MPU H3YYCHUH
OUOJIOTUYECKUX 0OBEKTOBY.

Tema 2. ’KuBble ccTeMbI U HX OpPraHU3aI U,

JKusble cuctembl (OMOCHCTEMBI) Kak MpeaMeT n3ydeHus 0uonoruu. OTanuue KUBBIX
CHCTEM OT HEOPraHU4YECKOU MPUPO/IBI.

CpolicTBa OunocucreM M HX pa3HOOOpa3ue. YPOBHU OpraHu3aluu OUOCHCTEM:
MOJIEKYJIAPHBIA, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIM, MOMYJISILMOHHO-BUIOBOM,
9KOCUCTEMHBIHN (OMOreo1eHOTHYECKUI ), OOoChepHBbIil.

JleMoHCcTpanum:

Tabmuupl u cxembl: «OCHOBHBIE MPU3HAKHU KU3HU», «YPOBHU OpraHMU3aLUU >KUBOU
MIPUPOABDY.

O6opynoBanue: mojaenb Moiekysl JTHK.
Tema 3. XumMu4eckuii cOCTaB M CTPOEHHE KJIETKH.

XHUMUYECKUM COCTaB KIICTKH. XUMHUYECKHUE OJICMCHTBI: MaKpO3JIEMCHTHI,
MHKPOIJICMEHTEI. Bomau MHHEPAIBHBIC BEIICCTBA.

OyHKIIMU BOABI 1 MHUHEPAIbHBIX BEIIECTB B KieTke. [lomaepkaHne OCMOTHYECKOTO
OasaHca.



benku. CoctaB u cTpoeHHe O€lIKOB. AMHHOKHCIOTBI — MOHOMEPHI OEIKOB.
HeszamenuMmeble 1 3aMEeHUMbIE aMUHOKUCIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHHU CTPYKTYPbI
0enKOBOIl MOJIEKyNbl (TepBUYHAsl, BTOPUYHAs, TPETUYHAs U YETBEPTHYHAS CTPYKTYpa).
Xumuueckue cBoiicTBa OenkoB. buonorndeckue GyHKINN OCITKOB.

®epMmeHThI — Ononornueckue Karanuzaropel. CTpoeHue pepMeHTa: aKTHBHBIHN IIEHTD,
cyOctpatHas crnenuduyHocts. Kodepmenrsl. Burtamunbsl. Ormiauuus  (QepMeHTOB OT
HEOpPraHMUYECKUX KaTaJIU3aTOPOB.

YrneBoapl: MoOHOcaxapubel (TTIOKO3a, pubo3a U JAe30KCHpuO03a), Aucaxapuibl
(caxapo3sa, JIakTO3a) W MOJucaxapuabl (Kpaxmaj, IJIMKOTeH, LEJUIrJio3a). buonornueckue
(GyHKIIUH YTIIEBOJOB.

Jlunuaer: Tpurnmnepunbl, Gocdoaunuabl, crepouasl. ['mapodunsHO-TUIAPOPOOHBIE
cBoiicTBa. buonornueckue QyHkiyn mumu10B. CpaBHEHUE YTIIEBOIOB, OCITKOB U JIMITH/IOB KaK
HMCTOYHUKOB DHEPIHH.

Hyxneunnosbeie kucnotel: JHK n PHK. Hykieotuasl — MOHOMEpPBI HYKJIEMHOBBIX
kuciot. Crpoenne u pynknu JJHK. Crpoenne u pynkuun PHK. Bugst PHK. AT®: crpoenue
U QyHKIUH.

I{uronorus — Hayka o kierke. Kinerounas teopus — npuMep B3aMMOJIEHCTBUS UIEH U
(akTOB B HAYYHOM MO3HAHUU. MeTO/1bl H3y4YEHUS KIETKH.

Knerka kak wnenoctHas jkuBas cuctema. OOLIMe NpU3HAKU KIETOK: 3aMKHYTas
Hapy’kHas MeMOpaHna, MoJiekyJiel JIHK kak reHeTnyeckuii anmapar, CUCTeMa CHHTe3a OenKa.

Tunel KJIETOK: JyKapuoTHuyecKas M MpokapuoTruyeckas. OCOOEHHOCTH CTPOEHUs
MpoKapuoTHuecko kieTku. Kierounas crenka Oaktepuil. CTpoeHHME >YKapUOTHUYECKON
kieTku. OCHOBHBIE OTIMYUS PACTUTENBHOM, JKUBOTHOW U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIMKOKAIMUKC, X (PyHKIUH.
[Inazmatnueckass memOpaHa, ee cBoiicTBa W (yHKuuu. lluTomnazmMa um ee oOpraHOUIBI.
OnnomemOpannble  opraHouasl  kietku: OIIC, anmapar  [oAbIKHM,  JM30COMBI.
[loniyaBTOHOMHBIE OpraHOMIBl KJIETKH: MUTOXOHIpHM, IutacTuiel. Ilpomcxoxnenue
MUTOXOHAPHUH U rutactua. Buasl miactun. HememOpaHHble opraHOUAbl KJIETKU: PUOOCOMBI,
KJIETOYHBIM LEHTpP, UEHTPUOJIM, PECHUYKHU, XIyTUKA. DYHKIMHM OpPraHOUJOB KIETKHU.
Bxurouenus.

Anpo — perynsTopHbld 1eHTp kieTku. CTpoeHue snpa: saepHas 000510dYKa,
Kapuoria3Ma, XpOMaTHH, SIPBIIKO. XPOMOCOMBI.

TpaHcIIOpT BELIECTB B KIIETKE.
JleMoHCcTpanum:

[Toptpetsr: A. JleBenryk, P. I'yk, T. lIsann, M. Illneiinen, P. Bupxos, /Ix. Yorcos,
@. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.



Huarpammbl: «Pacnpenenenne XUMHYECKUX BJIEMEHTOB B HEKHUBOW MTPUPOIEY,
«PacrnpenienieHre XMMUYECKUX 3JIEMEHTOB B )KUBOM MIPUPOAEY.

Tabmune! u cxembl: «llepuoanueckas TabnuIa XUMHYECKUX JIEMEHTOBY, «CTpoeHUe
MOJIEKYJbl BOIbDY, «buocunres Oenka», «CtpoeHue MoJekynbl Oenka», «CtpoeHue
depmenta», «Hyxiennossie kucnotbl. JIHK», «Crtpoenue monekynsl AT®D», «CtpoeHue
SYKAPUOTHYECKOM KIETKNW», «CTpOCHUE >KMBOTHOM KIETKHW», «CTpPOCHHE pPACTUTEIHHON
KJIeTKN», «CTpoeHUEe MPOKAPUOTUUECKON KIETKU», «CTpoeHue sapa KIETKU», «YTIEBOIbD,
«JIunuaey.

OO6opyoBaHue: CBETOBOH MUKPOCKOII, 000PYI0BaHUE TSI TIPOBEACHUS HAOTIOACHHMIA,
W3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPETIAPaThl PACTUTEIIBHBIX, J)XUBOTHBIX M OaKTEPHATbHBIX
KIICTOK.

JlabopaTopHble U IpaKkTHYeCKHe padoThI:

JlaGopatopHas padora Ne 1. «3ydeHne KaTaIMTHIECKOW aKTUBHOCTU (DepMEHTOB (Ha
puMepe aMuiIasbl WM KaTauasbl)y.

Jlaboparopuas paborta Ne 2. «V3yueHue CTpOEHMsI KJIETOK PAaCTEHUH, KUBOTHBIX U
OakTepuil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIPENapaTax 1 UX OMUCAHUEY.

Tema 4. ’KusHeneaATeIbHOCTHh KJIETKH.

OOMEH BCIIECTB, WM MeTa0oIM3M. ACCHUMWISAIUA (IJIACTUYCCKUM OOMEH) H
JTUCCUMMIIALUS (SHEPreTHUSCKU OOMEH) — JIB€ CTOPOHBI €IUHOr0 Mpolecca MeTadoanu3Ma.
Posb 3aK0HOB COXpaHEHHS BEIIECTB ¥ SHEPTUY B IOHUMAaHUU METaboIM3Ma.

Tumnbel oOMeHa BelecTB: aBTOTPOGHBIN U TeTepoTpodHbIA. Ponbs pepmeHToB B 0OMeHe
BEILIECTB U MPEBPAIIEHUU YHEPTUHU B KIIETKE.

®orocunte3. CetoBass W TemMHOBas (Has3pl ¢dorocuHTe3a. Peakiuu Qorocunresa.
OddextuBHOCTH (PoTOCHMHTE3a. 3HaueHWe (GOTOCHMHTE3a IS KU3HH Ha 3emie. BrusHue
yCIIOBUH Cpelibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHHS €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHui.

XeMocHHTe3. XeMOCHHTE3UPYIOTHe OakTepru. 3HaUeHUE XEMOCUHTE3a JUIsl )KU3HU Ha
3emite.

DHepreTdeckuii OOMEH B KIIeTKe. PaciieruieHWe BeEIIeCTB, BBIACICHUE U
aKKyMYJIUPOBAaHHE YHEPTUHU B KIIETKE. DTallbl 3HepreTudeckoro ooMmena. [ mukonus. bpoxxenue
u ero BWABL. KHCIOpOTHOE OKHCICHHE, WIA KIETOYHOe JbixaHue. OKHUCIHUTEIhHOE
dochopunupoBanue. DPPEKTUBHOCT IHEPTETUIESCKOTO 0OMEHa.

Peakuuu marpuunoro cuHte3a. ['enermueckas umupopmanms u JIHK. Peamu3zarus
reHeTHuYecKo nHpopmanuu B kieTke. ['eHeThueckuit Ko 1 ero cBoicTBa. TpaHCKpUIus —
matpuunblii cuate3 PHK. Tpancnsauus — 6uocunres Oenka. Dtamnsl Tpanciasiuuu. Koauposanue
aMUHOKHCIIOT. Ponb pubocom B GuocuHTe3e Oernka.



Heknerounsie ¢opmbl ku3HHM — BuUpYyCBl. Mcrtopust oTkpweitus BupycoB (JI.H.
NBanoBckuii). OCOOEHHOCTH CTPOSHUS W KU3HEHHOTO IMKJIA BHPYCOB. baktepuodarw.
bone3nn pacreHuii, JKMBOTHBIX W  YEJIOBEKa, BbI3bIBa€Mble BHUpycamH. Bupyc
ummyHonedpunura uvenoBeka (BUY) — BozOymutens CIIM/la. OOpaTtHas TpaHCKpHUIIIUS,
peBeprasa u unTerpasa. [lpodunaktiuka pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUM.

JdemoHcTpanuu:
[Toprpetsr: H.K. Konbuos, /I.1. UBanosckuii, K.A. Tumupsses.

Tabmuner w  cxembl: «Tumbl  mutanus», «Merabomuzm», «MUTOXOHAPUS,
«JHepreTuueckuii ooMeny, «Xioporacty, «@orocunres», «Ctpoenue JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenmka», «['enermueckuit kon», «Bupycen»,
«bakrepuodarn», «Ctpoenue u sku3HeHHbIH 1ukI Bupyca CIIM[a, Oaktepuodaray,
«Penmukanust JTHK».

O6GopynoBanue: Moaenu-ammukanun — «Ynasoenne JHK wu  Tpanckpumnimsy,
«buocunTes Oenkay, «CTpoeHue KIeTKn», Moienb cTpykTypbl JJHK.

Tema 5. Pa3MHO:KeHHE U HHIAUBUAYAJbHOC PAa3BUTUEC OPraHU3MOB.

KneTounslii 1uki, win KU3HEHHbIN LUK kietku. MaTepdasza u muto3. Ilpoueccsl,
nporekariue B uatepdaze. Pemnukanusa — peakuus marpuunoro cunresa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN HaOOp — KapuoTHIl. JIMIUTONIHBIN U TaIIOUTHBIA XPOMOCOMHBIC
Habopbl. XpoMaTusl. L{utonornueckrne 0OCHOBBI Pa3MHOKEHHUS M MHAUBHIYIbHOTO Pa3BUTHS
OpraHU3MOB.

Henenue knetku — muto3. Ctaguu muto3a. IIporecchl, MpoOUCXOAsIIUe Ha Pa3HBIX
CTagusIX MUTO3a. BHoJornueckuii CMEICI MATO3A.

[Tporpammupyemasi ru0esb KIETKH — alomnTo3.

@dopMBI Pa3MHOXKEHHUSI OpPraHU3MOB: Oecnojoe M mosioBoe. Buasl Oecnosoro
pa3sMHOXEHHUs: JiefIeHHE Ha/IBOE, TOUYKOBAHHE O/IHO- U MHOTOKJIETOUHBIX, CIOPOOOpa3oBaHue,
BEreTaTUBHOE pa3MHOKeHue. McKkyccTBeHHOE KIIOHUPOBaHUE OPraHW3MOB, €r0 3HaYeHUEe s
CEJIEKIIMH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIHYHUS OT OECIOJI0ro.

Meiios. Cranuu meio3a. [Iporiecchl, mpoucxoasmye Ha cTaausx menosa. [loBenenue
xpoMocoM B meio3e. Kpoccunrosep. buonornuecknii cMbIca 1 3HaYEHUE MEH03a.

['amerorenes — mporecc OOpa3oBaHMs TMOJIOBBIX KJIETOK y JKUBOTHBIX. [lomoBbie
JKEJIC3bl: CEMCHHHUKU U SAHNYHHKU. O6p330BaHI/Ie U PasBUTHUC IIOJIOBBIX KJIICTOK — TaMCT
(cmepmaTo30ou], SMIIEKIETKa) — cHepMatoreHe3 W oBoreHe3. (OCOOEHHOCTH CTPOEHUS
AUIEKIIETOK U criepMaTo3onaoB. OmnoaorBopenue. [laprenorenes.

WunuBuayanbHOe pa3BUTHE (OHTOTeHe3). DMOpHOHAIBHOE pa3BUTHE (3IMOpUOTEHE3).
Oranbel SMOPUOHAIBHOTO Pa3BUTHUSL y MO3BOHOYHBIX JKMBOTHBIX: ApPOOJIEHHE, racTpyJslus,
opranorere3. IlocTomOpuoHambHOe pa3BuTHEe. THIBI MOCTIMOPUOHATBHOTO Pa3BUTHSL:



npsiMoe, HempsiMoe (JTMYMHOYHOE). BnmsiHue cpenbl Ha pa3BUTHE OPraHU3MOB, (AKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOXKICHHBIEC YPOJICTBA.

Poct n pasButue pacreHuil. OHTOreHe3 IIBETKOBOT'O PACTEHUS: CTPOEHHE CEMEHH,
CTaJUH Pa3BUTHSL.

JleMoHCTpanum:

Tabmuubl u cxembl: «POpMBI pa3MHOKEHHUS OPTAHU3MOBY, «J|BOIHOE OIIIOAOTBOPEHHE
y IIBETKOBBIX pacTeHHil», «BereraruBHOE pa3MHOXKEHUE pacTEHUI», «/lemeHue KieTku
OakTepuii», «CTpoeHHE MOJIOBBIX KIETOK», «CTpoeHUuE XPOMOCOMBI», «KIIeTOUHBINH UK,
«Permukanus JTHK», «Muto3», «Meio3y, «IIpsMoe u Henpsimoe pa3BuTue», «l'ameTorenes y
MIICKOITUTAIOIINX M YeJIOBEKa», « OCHOBHBIC CTAIMM OHTOI'CHE3a).

O6opyoBaHKe: MUKPOCKOIT, MUKpoTpenaparsl «CrepMaTo301,1bl MIIEKOIIUTAIOLIET 0,
«SnnekneTka MieKonuTaromero», «KapnokmHes B KIeTKax KOpEUIKa JIyKay, MarHUTHas
MoJienb-anmKanms «Jlenenue kierkny», moaens JJHK, Moaens Meradaznoit XpOMOCOMBI.

JlaGopaTopHble U NpaKTH4YecKre padoThi:

JlaboparopHas pabota Ne 3. «HabnrogeHre MuTo3a B KJIeTKaX KOHYMKA KOpPEIIKa JIyKa
Ha TOTOBBIX MHKpOIIpErapaTaxy.

JlaGopatopuast pabota Ne 4. «/3ydyeHue CTpOEHHUS IOJOBBIX KIJIETOK Ha TOTOBBIX
MUKpOIperapaTax.

Tema 6. HaciaencTBeHHOCTh 1 H3MEHYHBOCTh OpraHusmMosB.

IIpenmer m 3amaum reHetuku. Mctopus pa3BUTHS TeHETHMKH. Ponp 1uTONOrMHA M
SMOpPHOIIOTUHA B CTAHOBJICHWU TEHETHKU. BKian poccwiickux U 3apyOeHBIX YYEHBIX B
pa3BUTHE TEHETUKU. MeToAbl TEHETUKH (TUOPHUIOJIOTUYECKUM, ITUTOTCHETUUYECKHH,
MOJIEKYJISIpHO-TeHeThUeCKui ). OCHOBHbIE TeHETHUECKHE MOHATUS. [ eHeTnueckasi CAMBOJIMKA,
HCMOJIb3yeMas B CXEMax CKPEIMBAaHUM.

3aKOHOMEPHOCTU HACIEAOBaHUS NPHU3HAKOB, YyCTaHOBIEHHble [. Menzaenem.
MonoruOpuaHoe CKpelBaHue. 3aKOH €IMHO00pa3usi TUOPHAOB TEPBOTO IMOKOJIEHUSI.
[IpaBuno noMuUHHpOBaHUA. 3aKOH pacllIEIUICHUs IPU3HAKOB. ['MmoTe3a 4YHUCTOTHI TaMerT.
[TonHOE U HEMOJIHOE TOMUHUPOBAHHUE.

JurubpunHoe ckpemmMBaHHe. 3aKOH HE3aBUCHMOIO HACJIEIOBaHUS IPU3HAKOB.
[{uToreHeTnyecKkue OCHOBBI AUTHOPHIHOTO CKpEIIMBaHMs. AHAIU3HUPYIOLIee CKpeIluBaHHe.

Hcnonn3oBanme AHAIIMBUPYIOMICTO CKPCHIMBAHUA IJId ONIPEACIICHUA TCHOTUIIA ocoou.

CuemnneHHoe HacieqoBaHue mpuszHakoB. Pabora T. Moprana no cuerieHHOMY
HacJIeJ0OBaHMI0 TeHOB. HapylieHnue cueneHus TeHoB B pe3yJIbTaTe KpOCCUHIOBEPA.

XpoMOCOMHasI TEOPHS HACIIEACTBEHHOCTH. | eHETHYEeCKHEe KapThI.



I'enetuka moma. XpOMOCOMHOE OMNpeAeNieHHEe MoJia. AyTOCOMBI M  IOJOBBIE
XPOMOCOMBEI. TI'omorameTrnelie u reTCporaMCeTHbBIC OpPraHU3MBbI. HaCHeILOBaHI/Ie IIPU3HAKOB,
CIETIEHHBIX C MOJOM.

M3MeHunBOCTb. BBl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HaCleICTBeHHas. Poib
cCpeapl B  HEHACIEICTBEHHOH M3MEHYMBOCTH. XapaKTEPUCTHKA MOAU(DUKAIMOHHON
U3MEHUYMBOCTH. BapumanuoHHBIN ps ¥ BapuanuoHHas Kpusas. Hopma peakiuuu npusHaka.
KonnuecTBeHHblE UM KaueCTBEHHbIE IpPU3HAKM U UX Hopma peakuuu. CBoiicTBa
MOJUGUKAMOHHON U3MEHUYMBOCTH.

HacnencrBennas, WiaM  TEeHOTHUIIMYECKas, H3MEHYMBOCTh. KoMOuHaTtuBHAS
M3MEHYMBOCTh. Mei03 W TIOJIOBOM TMPOIECC — OCHOBA KOMOWHATHBHOM HM3MEHUYHMBOCTH.
MyrannoHHas U3MEHUYUBOCTh. Kimaccudukarus MyTaiuii: TeHHbIE, XDPOMOCOMHBIE, TCHOMHBIC.
Yactora W mpuuuHbl MyTanuii. MyrtareHHble (akTopbl. 3aKOH TOMOJIOTHYECKHUX PSJIOB B
HacleacTBeHHo# n3MenunBocty H.M. BaBuiona.

BHes[z[epHaﬂ HaCJICACTBEHHOCTh U U3MCHYNBOCTD.

FeHeTI/IKa YCJIOBCKA. KapI/IOTI/IH YCJIOBCKA. OCHOBHI)IG MCTOAbI T'€CHCTHUKHU 4YCJIOBCKA.
TeHEaJOTUYECKUI, ONM3HENOBbI, HUTOTEHETHYECKUM, OMOXMMHUYECKUN, MOJEKYISIpPHO-
reHeTudeckuid. COBpEeMEHHOE ONpEeIeIeHNe TeHOTHUIIA: MOJHOTEHOMHOE CEKBEHHPOBAHUE,
TeHOTUIMPOBAaHKE, B TOM uucie ¢ nomouisto [11[P-ananu3a. HacneacTBennsie 3a0oneBanust
YeJIoBeKa: TEeHHbIE O00Jie3HH, OOJE3HM ¢ HACIACACTBEHHOH IPEApacioiOKEHHOCTHIO,
XpOMOCOMHI)IC 6OJI€3HI/I. COMaTI/I'-ICCKI/Ie 158 FeHepaTI/IBHBIe MYTaIII/II/I. CTBOJIOBBIC KJICTKU.
[TpuHMIE! 310pOBOTO 00pa3a )KM3HU, TUarHOCTHKH, MPOPUIAKTUKH U JICICHHUS T€HETUICCKUX
Oone3nell. MequKo-TeHeTHUECKOe KOHCYIbTUPOBaHUE. 3HAYCHHE MEJIUIMHCKOW TeHETUKU B
MPEAOTBPAIICHUHN U JICYCHUH TeHETUYECKHUX 3a00IeBaHUI YEIIOBEKa.

JleMoHCTpanum:

[Toptpertsr: I'. Mennens, T. Mopras, I'. ne @pus, C.C. YUerBepukos, H.B. Tumodeen-
Pecosckwnit, H.M. BaBuios.

Tabmuubl U cxembl: «MOHOTHOPHIHOE CKpEUIMBAaHUE M €ro LUTOreHeTHYecKas
OCHOBa», «3aKOH PACLICIUIEHUS U €r0 HUTOT€HETHUECKas OCHOBAY, «3aKOH YHUCTOTHI FraMeTy,
«/lurubpunnoe ckpeuuBanue», «L{uTomornueckue OCHOBBI AUTHOPHIHOTO CKPELIMBAHUSY,
«Meito3», «B3auMoIeHCTBHE aJIENbHBIX TI'E€HOB», «l'€HEeTHYecKHe KapTbl pPacTeHUH,
KUBOTHBIX M 4elIOBEKa», «['€HeTHKa MmoJ1a», «3aKOHOMEPHOCTH HACIIEN0BAHUS, CLEIIJIEHHOTO
¢ nonoM», «Kapuotunbel 4enoBeka M JKMBOTHBIX», «Buapl  M3MEHUYMBOCTHY,
«MonudukanonHas U3MEeHYMBOCTb», «HacnenoBanue pesyc-gaxtopa», «l'eHeTuka rpym
KpOBW», «MyTallMOHHAs1 U3MEHYUBOCTBY.

Ob6opynoBanue: Moaenu-anmuMkanuu «MoHoruOpugHoe ckpemuBanue», «HenomHoe
JOMUHHpOBaHUe», «/lurnbpuanoe ckpemuBanuey», «llepexpect XpoMocom», MUKPOCKOI H
MuKpomnpenapar «/Ipozodpuna» (Hopma, MyTanuu GopMbl KPbLILEB U OKPACKH TeNa), repoapuit
«I"'opox moceBHOW».

JlabopaTopHblie U IpaKkTHYeCKHe padoThbI:



Jlabopatopnass pab6ota Ne 5. «M3yuenue pe3yabTaTOB MOHOTHOPHUAHOTO |
JUTUOPUIHOTO CKPEIMBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIIPETIapaTaxy.

Jlaboparopuass pabora Ne 6. «M3yueHue MoOAU(DUKANMMOHHOW W3MEHUHUBOCTH,
MOCTPOSHHE BAPUAIMOHHOTO PSIJIa M BAPHALIMOHHOW KPUBOW.

JlaGopatopnass pabora Ne 7. «AHanmu3 MyTanumid y JIpo30Quiabl Ha TOTOBBIX
MHKpOTIpeTapaTax».

[TpakTrueckas paborta Ne 2. «CocTaBiieHuE U aHATU3 POJOCIOBHBIX YEIOBEKAY.
Tema 7. Cesnexkuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekiusi Kak HaykKa W IpoLEcC. 3apOKJICHUE CEJICKIUH U JOMECTUKAIUs. YUeHHE
H.J. BaBuiioBa o 1ieHTpax NpOMCXOXKACHUSI © MHOT000pa3us KyJIbTYPHBIX pacTeHUi. [{eHTphI
MPOUCXOKACHUA JOMAIIHUX KUBOTHBIX. COpT, mopozaa, mraMm.

CoBpeMeHHBIE METOJIBI CEICKITUU. MacCOBBIN U MHIUBH Iy ITbHBIH OTOOPHI B CENIEKIIUN
pacteHuid U KUBOTHBIX. OIlleHKa O3KcTepbepa. bIM3KOpPOACTBEHHOE CKpEUIMBAHUE —
uHOpuuHT. Yncras muaust. CKpelMBaHUe YUCTHIX IMHUH. ['eTeposuc, niv rudpuHas cuia.
Heponctsennoe ckpemmBanue — aytOpuauur. OtThganeHHas THOpUAM3AIUS U €€ YCIEeXH.
HckyccTBEHHBIM MyTareHe3 M MOJIyYE€HUE MOJIMILUIONIOB. JJOCTHIKEHUS CEJIEKIMH PaCTEHUM,
KUBOTHBIX U MUKPOOPTraHU3MOB.

buoTtexHosorust kak orpaciib IPOU3BOJCTBA. [ €eHHAs MH)KEHEpHsl. DTambl CO3/1aHus
pexombuHanTHOW JIHK u Tpancrennsix opranusmoB. Kierounas unkeHepus. Kierounsle
KYJIBTYPBL. MUuKpOKIIOHaIBHOE Pa3sMHOXEHHUE pacTeHuN. KitonnpoBanue
BBICOKOIIPOYKTUBHBIX CEJIBCKOXO35MCTBEHHBIX OPIaHU3MOB. DKOJIOTUYECKUE U ITHUUYECKUE
npo6sembl. 'MO — reneTndeck MOAUGUIMPOBAHHBIE OPTraHU3MBI.

JlemoHCTpauu:
IToptpetsr: H.W. BaBunos, 1.B. Muuypus, I'.Jl. Kapneuenko, M.®. BaHoB.

TabGmuupl u cxembl: KapTa «LIeHTpbI IPOMCXOXKAECHUS U MHOT000pasus KyJIbTYpPHBIX
pactenuit», «llopompl goMamIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTEHUN»,
«OtnanenHas rubpuam3anus», «Padoter akagemuka M.D. HBanoBay, «llomummonams,
«OO0BeKTHI OMOTEXHOIOTUNY, «KIIeTOuHbIE KyIbTYphl U KJIOHUpOBaHUE», «KoHCTpynpoBaHue
U IIEPEHOC T€HOB, XPOMOCOMY.

O6opynoBaHue: MyJISKH TUIOJO0B M KOPHEIIOJ0B AUKUX (OPM U KyJIbTYPHBIX COPTOB
pactenuit, repOapuii «CenbCKOX035HCTBEHHBIE PACTCHHS.

JlaGopaTopHble U NpaKkTH4YecKue padoThi:
Oxckypcusi « OCHOBHBIE METO/bI U IOCTUKEHUS CEJIEKIIMU PACTEHUH U KUBOTHBIX (HA

CEJIEKIIMOHHYIO CTAaHIUIO, IJIEMEHHYIO (hepMy, COPTOUCHBITATENbHBIN yU4acTOK, B TEININYHOE
X034HCTBO, JTA0OPATOPUIO arpOyHUBEPCUTETA UM HAYYHOTO LIEHTPA).



11-i1 kiace
Tema 1. DBoJIOLUOHHAA OMOJIOTUS.

[TpennocbuIKy BO3SHUKHOBEHHS HBOJIOLMOHHON TEOPUH. DBOJIIOLIMOHHAS TEOPHUS U €€
MecTO B OMOJIOTHH. BivsiHrEe 3BOIIOIMOHHON TEOPUH HA Pa3BUTHE OUOJIOTHUH U APYTHX HAYK.

CBuieTeNnbCTBa 3BONIOLMH. [1aJICOHTONOrMYECKUE: TTOCIEeI0BATEILHOCTD TIOSBICHHSI
BUJIOB B TAJCOHTOJIOTHYCCKON JICTOMHUCH, TepexoaHbie (GopMbl. broreorpaduueckue:
CXOJICTBO U pasznuyrie GpayH u Giop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHUE: CXO/ICTBA U PA3IUYU SMOPUOHOB PA3HBIX BUOB MTO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJOTHYHBIE, PYIUMEHTApHbIE OpraHbI,
aTaBU3Mbl. MOJEKYJISIPHO-OMOXMMHUECKHUE: CXOJICTBO MEXAHHU3MOB HACIEACTBEHHOCTH U
OCHOBHBIX METa0OJIMUYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomtonmonHas teopus Y. JlapBuna. [Ipeanochliky BO3HUKHOBEHHUS JAapBUHU3MA.
JIBIKyIIMe CHJIBl 3BOJIOLMM BHJIOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHUE IIPH
OTPaHUYEHHOCTU PECYPCOB, HEONpEJENIEHHAs HW3MEHUHMBOCTb, O0Opb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bosronu (CTI) 1 ee OCHOBHBIE TTOJI0KEHUS.

Muxpoaontonus. [Tomynanus kak eIMHULA BUAA U DBOJIIOLUU.

JBmxymue cuitbl ((haKTOpbl) BOIIONHMY BUJOB B MIPUPOIe. MyTallMOHHBIN MPOLIECC U
KOMOMHATHBHAs W3MEHYMBOCTb. llomymsiMoHHbE BOJMIHBI U Jpeiid renoB. M3omsauus u

MHTparusl.

EctectBeHHbIil 0T00p — Hanpapistoumil ¢pakTop 3Bomonur. GopMbl €CTECTBEHHOTO
orbopa.

[TpucniocoOIeHHOCT, ~ OPraHM3MOB  Kak  pe3yinbTaT  3Bojouuu. Ilpumepst
MPUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMopd0o3bl U UIH0AAANITAIUH.

Bun u BupooGpaszoBanue. Kpurepun Buma. OcHOBHbIE (POpPMBI BHI00Opa30BAHUS:
reorpaguueckoe, 3K0JI0rH4eCcKoe.

Makpossosmtonusi. Dopmbl HBONTIONKN: (priieTHYECKast, TMBEPreHTHAs, KOHBEPreHTHas,
napauiensHas. HeoOpaTuMocTh 3BOTIOIUH.

[IpoucxoxaeHre OT  HECHENUaTW3UPOBAHHBIX  MpeakoB. [Iporpeccupytromas
crienranu3anus. AJanTuBHAS paJHallus.

JleMoHCTpanum:

[Toprpetsr: K. JIunnen, XK.b. Jlamapk, Y. [Japsun, B.O. Koanesckuii, K.M. bap, 3.
I'exkens, @. Mromnep, A.H. CeBepiios.



Tabmumpl u cxembl: «Pa3BuTHE OpraHWYECKOro Mupa Ha 3emiie», «3apoJbIin
MMO3BOHOYHBIX JKHBOTHBIX», «ApXeonTepukc», «Dopmbl OOpHOBI 3a CyIIECTBOBAHUEY,
«EctectBeHHbIil  0TOOpP», «MHOrooOpasue copToB pacTeHui», «MHorooOpasue IMoOpos
KUBOTHBIX»,  «llomymsimmm»,  «MyTallMoOHHAasE  WU3MEHYUBOCTB»,  «ApoMop(do3bD»,
«Mnuoanantanumn», «O0mas aereHepauus», «/Bmxyiue cuibl sBomouun», «Kapra-cxema
Mmapmipyra mytemectBus Y. [lapsunay, «boprba 3a cymecrBoBanuey, «IIpucnocobieHHOCT
opranu3moBy, «I['eorpaduueckoe BunooOpa3zoBaHue», « IKOJIOTHYECKOE BUI00OPA30BAHUEY.

O60py,Z[OBaHI/IeZ KOJUICKOUA HACCKOMBIX C pas3JM4YHbBIMU THIIaMKU OKpPAaCKH, Ha6op
IJI0J0B U CEMSAH, KOJIJICKIIHA <<HpI/IM€pr 3allUTHBIX HpI/ICHOCO6JIeHI/Iﬁ Y )KUBOTHBIX», MOACIIb
«OCHOBHEBIE HaIpaBJICHU 3BOJIFOLIWHN, o0BbeMHas MOACIb <<CTpOCHI/Ie T'OJOBHOI'O MO3ra
IIO3BOHOYHBIX».

buoreorpaduyeckas kapra Mupa, KojuieKius «@DopMbl COXPAaHHOCTH HMCKOIAaEeMBbIX
YKUBOTHBIX U PACTEHMI», MOAIeb-anuinkanus «llepekpect XxpoMocom», BIayKHbIE IIpEnapaThl
«Pa3Butue Hacekomoro», «Pa3BuTue nsATymKu», Mukpompenapart «Jposzoduna» (Hopma,
MyTau# (pOpPMBI KPBUTBEB U OKPACKHU TETa).

JlabopaTopHble M IpaKkTHYeCKHE PadOThI:
JlaGopatopnas padota Ne 1. «CpaBHEHHE BHIOB 110 MOP(OIOTUIECKOMY KPUTEPHION.

Jlaboparopuas pabora Ne 2. «OmnucaHue NPUCIOCOOJICHHOCTH OpraHu3Ma U €e
OTHOCHUTEJILHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHMe M pa3BUTHe KU3HU Ha 3emuie.

JloHay4HbBIE IpEACTaBICHUS O 3apoXAeHUM JkW3HM. HayuHble TUIOTE3BI
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: a0MoreHe3 W MaHCHepMus. XHUMHUYECKas HBOJIOLHUS.
AOGHUOTEeHHBI CHHTE3 OPraHMYEeCKMX BEIIECTB W3 HEOPraHMYECKHX. ODKCIEPUMEHTAIbHOE
MOATBEP)K/IEHNE XUMHUYECKON sBoytonnu. HawanbHble 3Tanbl OMOJOTMYECKON SBOIOIMH.
I'umoreza PHK-mupa. @®opmupoBaHue MeMOpaHHBIX CTPYKTYp U  BO3HHKHOBEHHE
poToKIeTKH. [lepBble KiIeTkH M UX 3BOOLUsA. DOPMUPOBAHUE OCHOBHBIX TPYMI >KUBBIX
OpPraHHU3MOB.

PasButne >xu3HM Ha 3emisie 1o 3paM M nepuopaM. Karapxeil. Apxeiickas u
npotepo3oiickas dpbl. [lameo3olickas spa U ee MEepUOIbl: KEMOPHHCKUN, OpPIOBUKCKHUH,
CUJIypUHCKHH, 1€BOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me30301icKkast 5pa U €€ epUObl: TPUACOBBIN, IOPCKUI, MEJIOBOM.

KaiiHo3olickas 3pa U ee neproibl: MAJIEOr€HOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepruCcTHKa KJIIMMaTa U reoJIOrMYecKuX npoueccoB. OCHOBHBIE ATaIlbl BOJIIOIIUN
pPacTUTENILHOTO U KMBOTHOTO MHpa. ApoMop¢o3bl y pacTeHuil M >KUBOTHBIX. [losiBieHue,

PacCuBET U BBIMUPAHHUEC I'PYIII )KUBBIX OPraHU3MOB.

CucremMa OpraHM4yeckoro Mupa Kak OTpaxeHue dBomonuu. (OCHOBHbBIE
CUCTEMATUYECKUE TPYIIIbl OPraHU3MOB.



OBOJIOLMS 4YEJIOBEKAa. AHTPOIOJOTHS Kak Hayka. Pa3BuTHe mNpencTaBiIeHU O
MPOUCXOKACHUM YeloBeKa. MeTojbl u3yudeHus auTpornoreHeza. CXoacTBa M pas3iuyus
YesioBeKa U )KUBOTHBIX. CHCTEMATHUECKOE MOJI0KEHUE YeIOBEeKa.

JBuxyume cuibl (pakTopbl) aHTpororenesa. HacneacTBeHHas H3MEHYMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecTBeHHBI 00pa3 JKWU3HH, H3TOTOBICHUE OpYAUN TpyIa,
MBIIIJICHUE, PEYb.

OCHOBHbIE CTaJUU U BETBU SBOJIOLUH YEJIOBEKA: aBCTPAIONUTEKH, YeTOBEK YMEbIil,
Uenoek mnpsmoxoasuui, YenoBek HeaHaeprainbckuid, YemoBek pasymubli. Haxoaku
MCKOIAEMBIX OCTaTKOB, BPeMsl CYIIECTBOBaHMS, 00JacTh PaclpoCTPaHECHHUSI, 00HEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

Yenoseueckne packl. OCHOBHBIEC OOJIBIIIME Pachl: EBPOIICOU THAS (€Bpa3uiicKas), HErpo-
aBCTpajoujHas (PKBaTOpUAJbHAs), MOHIOJIOMJIHAs (a3MaTCKO-aMEpUKaHCKas). YepTbl
MPUCTIOCOOJICHHOCTH TPEACTABUTEICH YEIOBEYECKUX pac K YCIOBHUSM CYIIECTBOBaHUS.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JleMoHCTpanum:
[Toptpetsr: @. Penn, JI. ITactrep, A.W. Onapun, C. Mumnep, I'. FOpu, Y. JlapBuH.

Ta6HI/IHBI n  CXCMBI: «Bo3unkaoBenne CoHeuHOH cuCTeMBl», «Pa3Butue
OpraHn4eCcKoro Mupa», «PacturenpHas KJICTKa», «KupoTHas KIICTKa», <<HpOKapI/IOTI/I‘-ICCKa$I
KIJICTKa», ((COBpeMeHHaH CUCTCMaA OPTraHUYCCKOI'0 MHUpaA», ((CpaBHCHI/Ie AHATOMHUYCCKUX YCPT
CTPOCHUS YCIIOBCKA U I-IGJIOB6K006p£’13HI)IX 06CSI)$IH)), «OCHOBHBIE MECTA ITAJICOHTOIOTUYCCKUX
HaXxOoIOK IIPCAKOB COBPCMCHHOI'O YCIOBCKA», «I[peBHeme/Ie JIFO A, ((,HpCBHI/Ie JIIOO1»,
«HepBI)Ie COBPCMCHHBIC JITOAN, «Yemopeueckue paceb».

Ob6opynoBanue: Mynsku «IIpoucxokneHue yenoBeka» (OIOCTBI aBCTpaJONUTEKa,
MUTEKaHTPOIIa, HeaHAepTaJIblla, KPOMAaHBOHIIA), CJICTKU UM U300pa’KeHUsI KAMEHHBIX Opy AU
NEPBOOBITHOTO YeI0BEKa (KaMHHU-YOIIEPbI, pyOuiia, ckpediia), reoOXpoHoJIornyecKas Tabiuna,
KoJueKIMst «@OpMBbI COXPAHHOCTH UCKOIIA€MBbIX )KMBOTHBIX U PaCTEHUI.

JlabopaTopHble U IpaKkTHYeCKHE PadOThI:

[Tpaktuueckas padora Ne 1. «M3yueHne uCKONMaeMbIX OCTATKOB PACTEHUN U )KUBOTHBIX
B KOJUIEKLIUSX).

OKcKypeusi «OBOJIOLKS OPraHMYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-Hay4YHBIN
WM KpaeBeTUECKUI My3ei).

Tema 3. Opranu3mMbl H OKpYy:KawInas cpeaa.

OKoJIorus Kak HayKa. 33.,[13‘-11/1 U pa3aciibl 3KOJIOTHH. MeTtoasl 3KOJIOTHYECKUX
HCCIIETOBAHUM. DKOJIOTHYIECCKOE MHPOBO33PCHUEC COBPEMEHHOT'O YCIIOBEKA.

Cpenpl  oOuTaHHMS  OPraHU3MOB: BOJHAs, HA3€MHO-BO3AYIIHAs, IIOYBEHHas,
BHYTPUOPTaHU3MEHHASI.



Oxonoruueckue Gakropsl. Kitaccudukanms sxogorndeckux GpaxkTopoB: aOMOTUUECKHE,
OMOTHYECKHUE U aHTPOIIOTCHHBIE. J[eiCTBUE SKOIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue (aKTOpel: CBET, TEMIepaTypa, BIAKHOCTb. DOTOMEPUOIU3M.
IIpucnocobnenus opraHu3MoB K AeHCTBUIO aONOTHYECKUX (DaKTOPOB. bronornyeckue puTMsl.

buotnueckne Qaxkrtoppl. Buael OHOTHYECKHMX B3aMMOACHCTBHI: KOHKYpPEHIHS,
XMIHUYECTBO, CUMOMO03 1 ero Gpopmsl. [lapazutusm, koonepauus, MyTyalin3M, KOMMEHCAIN3M
(KBapTUPAHCTBO, HAXJEOHWYECTBO). AMEHCAIM3M, HEUTpadu3M. 3HAaUeHUE OMOTHUYECKUX
B3aUMOJICHCTBUH IS CYIIECTBOBAHUS OPTaHU3MOB B IPUPOJHBIX COOOIECTBAX.

OKOJIOrMYecKHe XapaKTepUCTUKHU MOMyssauuu. OCHOBHBIE IMOKAa3aTeNd MOMYJISILUN:
YUCJIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTh, IPUPOCT, Murpanus. JnHamuka
YHUCIEHHOCTHU HOIYJISLUU U €€ PETYJISALMSL.

JdeMoHcTpanum:

[Moptpetsr: A. l'ymbonpar, K.®@. Pynse, D. ['ekkens.

Tabmuubt u  cxembl: kaptra «[lpupomupie 30HBI 3emun», «Cpensl OOUTaHUS
opranuszMoBy», «®Dotonepuoanzmy», «llomyasuuny», «3aKOHOMEPHOCTH POCTa YMCIECHHOCTU
nomyJsiud HHQY30puH-Ty penbkny, «IlumeBpie nenm.

JlabopaTopHble M IpaKkTHYeCKHEe PadoThI:

JlaGopatopnas pabora Ne 3. «Mopdonoruyeckue 0COOEHHOCTH PACTEHUN U3 Pa3HBIX
MECT OOUTAHUAY.

JlaGopaTtopHast pabota Ne 4. «BiusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJICYCay.

[Tpaktueckass pabora No 2. «llojacueT TUIOTHOCTH TOMYJNALUNA pPa3HBIX BHUIOB
pacTeHun».

Tema 4. Coo011ecTBA M IKOJOTHYECKHE CHCTEMBbI.

CooOuiectBo  opranu3smMoB — OuoneHo3. CTpykTypbl OuolleHO3a: BHJOBas,
IIPOCTpaHCTBEHHas, Tpoduueckas (rnuiieBas). Bunbl-noMmuHanThl. CBsI3M B OHOLIEHO3E.

DKOJOTHYECKHE CHUCTEeMBI (3KocHucTeMbl). [loHaTHe 00 3KOCHCTeMEe M OMOTEOICHO3E.
QDYHKIMOHAIBHBIE KOMIIOHEHTBI DKOCHCTEMBI: IPOMYLEHTHI, KOHCYMEHTBI, PEILYyLEHTHI.
KpyroBopoT BelmiecTB M MOTOK 3HEPruu B dKocucTeMe. Tpoduueckue (MUILEBbIE) YPOBHU
skocuctembl. [lumeBble menu U cetu. OCHOBHBIE IOKa3aTeNM HKOCHUCTEMbI: Omomacca,
MPOAYKIMSA. DKOJIOTMYECKHe MUpaMUAbL: MPOIYyKIUH, YUCICHHOCTH, Ouomacchl. CBolicTBa
9KOCHCTEM: YCTOMYMBOCTb, CAMOpETyYJIsiiysl, pazButue. Cykieccus.

HpI/IpOIlHLIC DKOCHUCTEMEL. DKOCHCTECMBI 03€p U PCK. DKocHuCcTeMa XBOMHOTO HIIH
IMUPOKOJIMUCTBCHHOI'O JIECa.

AHTpPOIIOT€HHBIE SKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOoIKocUCcTeEMbI. bruonoruueckoe
U XO35HUCTBEHHOE 3HaYEHUE arpodKOCUCTEM U YPOOIKOCHCTEM.



buopaznooOpasue kak  (dakTtop  ycroiumBocTH  dKocucTteM. CoxpaHeHwme
OHMOJIOTMYeCKOro pa3HooOpasus Ha 3emiie.

VYuenue B.U. Bepnaackoro o 6uocgepe. I'panuiisl, coctaB U CTpyKTypa Ouochepsl.
Kupoe BemectBo u ero pynkmuu. OcodeHHOCTH OMOCcdepbl Kak Ti100aTbHONH 3KOCHCTEMBI.
JluHamrueckoe paBHOBECUE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopoThl BeliecTB U OMOT€OXMMUYECKHUE IUKIIBI 3JIEMEHTOB (yriepoja, a3oTa).
3oHanpHOCTH OHOCchepsl. OCHOBHBIE OMOMBI CYIITH.

UenoseuectBo B Ouocdepe 3emiu. AHTPONOTCHHBIE H3MEHEHHS B Ouocdepe.
['moGanbHBIE YKOJOTHYECKUE TPOOIIEMBI.

CocymiecTBoBanue NpUpoAbl M uenoBedecTBa. CoxpaHeHHe OMOpazHOOOpaszus Kak
ocHOBa ycToiWumBocTH Ounochepsl. OCHOBa palMOHATBHOTO YIIPABICHHS MPUPOJIHBIMU
pecypcamu U UX Hcroib3oBanue. JlocTuxkeHust OMOIOTUH U OXpaHa IPUPOJIBI.

JleMoHCTpanum:
[Toptpetsr: A. JIx. Ternciu, B.H. Cykaues, B.U. Bepnanckuii.

Tabmuubt u  cxembl: «llumeBsle nenw», «buomeHo3: coctaB W CTPYKTypay,
«I[Ipuponusie coobuectBa», «Llenu nuranus», «kojoruueckas nupamuaay, «buochepa u
YeNoBeK», «IJKOCHUCTEMA IIHMPOKOJIUCTBEHHOIO Jeca», «IDKOCHCTEMa XBOWHOTO Jiecay,
«buoueno3z BomoeMay», «ArponeHo3», «llpuMepHble aHTpONOreHHbIE BO3JEHCTBUS Ha
npupoay», «BaxHelllne MCTOYHMKM 3arpsA3HEHUs BO3JyXa M IPYHTOBBIX BoI», «llouBa —
BaXHEUIIAass cocTaBistomas Onocdeprbr», «PakTopbl Aerpaganud MouBy, «llapHUKOBBIHA
sbdexT», «DakTopsl pPATUOAKTUBHOIO 3arps3HeHus Ouocdeps», «OOmas CTpyKTypa
ouocdepn», «PacmpocTpanenue ku3Hu B Ouochepe», «O30HOBBIN 3kpaH Ouocheps,
«Kpyrosopot yriepona B 6uochepe», «kKpyroBopot azota B mpupoze».

Ob6opynoBanue:  Mojenp-ammiaukanus  «Tunuuxele  OHMOLIEHO3BI»,  repOapuii
«PactutenpHbie  cooOmiecTBa», Kouiekiuu —«buorneHo3», «Bpeautenu  BaKHEUIUX
CEeNIbCKOXO3SMICTBEHHBIX KYJIBTYp», TIepOapuM M KOJUIEKLMH pPACTEHHMH U IKUBOTHBIX,
IIPUHAJUIEKAIME K pa3sHbIM DKOJOTMYECKMM TIpyInaM oOJHOro Buja, KpacHas kHura
Poccuiickoit @enepanuu, n300pakxeHUs1 OXpaHsIEMbIX BUI0B PAaCTEHUHN U )KUBOTHBIX.

TemaTnyeckoe NIAHUPOBAHUE

10-1 kiacce

Ne | Hammenosanme KosmyecTBO yacos

n/ |pa3genoB W TeM
n | mporpamMmal

DJieKTpoHHbIe (UH(PPOBBIE)
Bcer KOHTPOHLHBI HpaKTH‘{eCKI/I 06pa30BaTeﬂbH1ﬂe pecypchl
0 e padoThI e padoThI

bubmmoreka ®OI'UC «Mos

1 | buonorus xak Hayka | 2 0,5
mkosa»  — lesson.academy-




content.myschool.edu.ru/06/1
0

JKuBpie cucteMbl n
WX OpTaHHu3aIus

bubmoreka ®OI'UC «Mos
mKonma»  — lesson.academy-

content.myschool.edu.ru/06/1
0

XUMHUYECKUN
COCTaB U CTPOCHHUE
KIIETKHA

Tpenaxep «O0MaK0 3HAHUNY.
buonorusa. 10 kmacc, OOO
«DuzukoH JIab»

KuznenesrensHOCT
b KIETKU

DIIeKTPOHHBIHA
00pazoBaTeIbHBIH pecypce
«lomaniHue 3aJ1aHUS.
Cpennee o01iee 00pa3oBaHue.
Buonorus», 10-11 macc, AO
«3paTenscTBO
"IIpocsernienne"»

Pasmuoxxenne u
WHIUBHUYyaJIbHOE
pa3BuTHE
OpPTraHU3MOB

ONeKTPOHHBIN
o0pa3oBaTenbHBIN pecypc
«JloMarraue 3amaHusl.
Cpennee ob1iiee
oOpa3oBanue. buonorusy,
10-11 xnacc, AO
«3paTenscTBO
"IIpocBernienue"»

HacnencrseHHocTs
u W3MEHYUBOCTD
OpraHu3MoOB

1,5

ONeKTPOHHBIN
o0Opa3oBaTenbHBIN pecypc
«JloMarraue 3amaHusl.
Cpennee oOiiee
oOpa3zoBanue. buosorusy,
10-11 knacc, AO
«3narenbcTBO
"[Ipoceemienne"»

Ceneknus
OpraHHU3MOB.
OCHOBEI
OMOTEXHOJIOTHH

DNeKTPOHHBIN
00pa3zoBaTenbHbIN pecypc
«Jlomarnue 3ananus.
Cpennee oOiiee
oOpa3oBanue. buosorusy,
10-11 knacc, AO
«3narenbcTBO
"[Ipoceemienne"»

[ToBTOpEenue

DNeKTPOHHBIN
o0pa3oBaTenbHBIN pecype
«JlomamrHue 3a1aHusl.
Cpennee o0ree
obpazoBanwue. buomorusy,
10-11 xnacc, AO
«3narenscTBO
"[Ipocemienne"»




OBII[EE
KOJIMYECTBO YACOB
I10 ITPOI'PAMME

34

11-ii k1acce

KoanuecTBo yacoB

HaunmeHoBaHue
Ne AINCTOE W TeM JJexTpoHHble (uupoBbHIe)
n/n | P Beero Kontpoabneie | IIpakTideckne | ogpaszopatenbHbie pecypebl
NporpaMmal padoThI padoThI
bubmmoreka @OI'UC «Mos
DBOIOIIOHHAS
1 9 1 LIKOT) — lesson.academy-
Omoorus
content.myschool.edu.ru/06/11
Bo3HukHOBEHHE U bubnanoreka @OI'UC «Mos
2 |pa3BuTHE IKH3HH |9 1,5 IIKOJIa — lesson.academy-
Ha 3emite content.myschool.edu.ru/06/11
Opranusmel u Tpenaxep «OO0mako 3HAHUID.
3 | okpyxaromas 5 1 buonorus. 11 kmace, OOO
cpena «®DuzukoH JIab»
ONeKTpOHHBIN
o0pa3oBaTeIbHBIN pecypc
CoobmiecTBa u «Jlomamraue 3aJaHHs.
4 | sKoNorHYecKHe 9 Cpennee obiiee oOpasoBaHuUe.
CUCTEMEI buomorusa», 10-11 xmacc, AO
«3paTensCcTBO
"[IpocBemienue"»
Tpenaxep «O0NaKo 3HAHUI.
5 |IoBTOpenue 2 buonorus. 11 kmace, OOO
«®DuzuxoH JIab»
OBLIEE
KOJIMYECTBO
YACOB 1o 34 0 4

ITPOTPAMME




KonTpouabHo-TemaTuyeckoe niaanuposanue 10 kiace

Homep | Tema ypoka Kouau4yecTBo yacoB
Ypoka Kontpoasbnbie | IlpakTnueckue JJIeKTPOHHbIE undposbie
Beero padoThI padoThI o0pa3oBaTe/IbHbIE PeCypChl
1 Tema 1. buonorus KaK
Hayka.buonorus xak Hayka. CBs3b
OHoJIOTHH ¢ OOIIECTBEHHBIMH,
TEXHUYCCKUMHU u JPYTUMH
€CTECTBCHHBIMU HayKaMH,
¢dunocodueii, STUKOM, ICTCTHUKON H
npaBoM. Pomnp  Ouomormum B
(I)I())pMI/IPOBaHI/II/I COBpEMEHHOH Bubmiorexa HOK
HAYUHOH KAPTHHE! MHpa. CHCTEMa https://m.edsoo0.ru/863e6122
GHONOTMUeCKHX  Hayk. MeTomst https://m.edsoo.ru/863e632a
MO3HAHUS KHUBOI MIPUPOIBI
(maOimroieHMe, AKCIIEPUMEHT,
OIMCaHue, U3MepeHHe,
knaccuuKalys, MOJCIUPOBAHHE,
CTaTHCTUYECKas o0OpaboTka
JTAHHBIX).
2 Tema 2. JXuBble cuctemMpl W HX
opranuszanus. JKuUBbIE  CHCTEMBI
(bmocrcTeMb) KaK peaMeT
u3ydeHuss  OWOJIOTHH. OIT)anI/Ie bubnnorexa HOK

XKHUBBIX CUCTEM OT HEOPraHW4ecKOil
npupoabl. CBoiCTBa OMOCUCTEM U UX
pasHoobpasue.

https://m.edsoo.ru/863e6122




YpoBHU OpraHu3anuu OUOCHUCTEM:

MOJIEKYJIIPHBIH, KJIETOYHBIH,
TKAHEBBIM, OpraHu3MEHHBIH,
MOMYJIALIMOHHO-BUIOBOM,
3KOCUCTEMHBIN
(bmoreoneHOTHIECKHIA),
OomocdepHBbIit.

bubnuoreka LHOK
https://m.eds0o0.ru/863e6564

Tema 3. XuMuyeckuil CcOCTaB H
CTPOEHUE KJIETKH. XHUMHYECKHUU

COCTaB KJIETKH. XHUMHYeCKUEe
SJIEMEHTHI: MAaKpO3JIEMEHTHI,
MHUKPODJIEMEHTBHI. Bona "u

MUHepaabHble BemecTBa. DyHKINU
BOJBl W MHHEPAIbHBIX BEIIECTB B
KJIETKE. ITonnepxanue
OCMOTHYECKOTr0 OajiaHca.

bubnnoreka [HOK
https://m.edsoo.ru/863e674¢

benku. CoctaB u cTpoeHnEe OEIKOB.

AMI/IHOKI/ICHOTI)I - MOHOMepI)I
OEJIKOB. Heszamenumsie u
3aMEHHMBbIE AMHHOKHCJIOTBL.

AMUHOKHCIIOTHBIM COCTaB. YPOBHU
CTPYKTYphl ~OEITKOBOH  MOJIEKYJIBI
(mepBuuHasi, BTOPUYHASL, TPETHYHAS
W YeTBEPTUYHAs  CTPYKTYpa).
XUMHYECKHEe CBOHCTBa  OEIJIKOB.
Buonornueckue GyHKIUN OCIKOB.

bubanoreka HOK
https://m.edsoo.ru/863e6b72




(DCpMeHTBI - OHOJIOTHYECKHE

KaTaJIn3aTOPBbI. Crpoenue
dbepMeHTa:  aKTHUBHBIA  IIEHT,
cyOcTpaTHas CICIU(PUIHOCTE.

Kodepmentsl. Buramunbl. OTinnuus
(bepMEHTOB OT HEOPraHHMYECKUX

KaTaJan3aToOpOB. JlabopatopHast
pabota N 1. "Uzydenue
KaTaJTUTHYCCKOM AKTUBHOCTH

(hepMeHTOB (Ha TpUMepe aMHIIA3bI
WJIM KaTajasbl)'.

bubnuoreka HOK
https://m.edsoo0.ru/863e6b72

YrineBonanl: MOHOCaxapHubl
(Tmroko3a, pubo3a u
Je30KCuprd03a), JIICaxapu bl
(caxapo3a, JIAKTO32) u
noJjicaxapusl (Kpaxmail, TIIMKOIEH,
IEJUTIONI03a). buomornueckue
¢yHKOMU  yriueBoJoB.  Jlummmasr:
TPUTIULEPUBI, tdochomunusl,
CTEPOUIBI. I'uapodunbsHo-
rusipodoOHbIe CBOIiCTBa.

Buonornueckue GyHKINU JIHITHIOB.
CpaBHeHHE YTJIEBOJOB, OEJIKOB H
JIMIIUIOB KaK UCTOYHUKOB SHEPTHHU.

bubnuoTeka [HOK
https://m.edsoo.ru/863e6870

Hyxneunosele kucioter: JAHK u
PHK. Hyxneotunpr - MOHOMEpHI
HYKJIEMHOBBIX KuCJIOT. CTpoeHue u
¢yakunn  JAHK.  Crpoenne u
¢yaknnun PHK. Buaer PHK. AT®:
CTpOCHHUE U (PYHKIHH.

bubnnoreka [HOK
https://m.edso00.ru/863e6d5c




Huronoruss - Hayka O KJCTKE.
Knerounass Teopus - mnpumep
B3aUMOJICHCTBUS UAcH M (HaKTOB B
Hay4HOM  TO3HaHUU.  MeTtombl

m3yuyeHus kieTku. Kierka kak
LeJIOCTHAs JKuBas cucteMa. OO1ue
MPU3HAKH  KIIETOK: 3aMKHYyTas
HapyXHas MeMOpaHa, MOJICKYJIbI
JHK kak reHerudeckuil ammapar,
CHCTEMA CHHTE3a O€eJIKa.

bubanoreka
https://m.edsoo.ru/863e6e88

I[HOK

10

Tumel KJIETOK: dyKapHOTHYECKas U
npokapuotuieckas. OcOOEHHOCTH

CTPOCHUSA MPOKaPUOTUYECKOM
KIIETKH. Knerounas CTCHKa
OakTepuil. Crpoenue
9YKapHOTHYECKON KIIETKH.
OCHOBHBIE OTJIMYUSA PACTUTEIBHOM,
JKUBOTHOM u rpuOHOM

kietku.Jlaboparopnas padora N 2.
"N3yueHne  CTpOEHUS  KJIETOK
pacTeHMi, >KMBOTHBIX U OakTepuit
MO MHKPOCKOIIOM Ha TOTOBBIX
MUKpOIpenaparax 1 ux onucaHue".




11

[ToBepXHOCTHBIC CTPYKTYPHI KJIETOK
- KJIETOYHAS CTEHKA, TITUKOKAIHKC,
nx ¢yskmun.  [lmasmarngeckas
MeMOpaHa, e¢ CBOMCTBa 1 (PyHKIIWH.
[uromnazma W €€ OpraHOWBI.
OnHoMeMOpaHHBIC OpTaHOMIBI
xirerku: OIIC, ammapart I'oxbmkw,
JIN30COMBI. [ToyaBTOHOMHEIC
OpraHOWBI KJIECTKH: MHUTOXOHIPHH,
IUIACTHUIBL. [Ipouncxoxmenue
MUTOXOHAPUNA W miactull. Bupsl
IIACTHULL. HememOpanubie
OPTaHOWJBI  KJIETKH: PHOOCOMBEI,
KJICTOYHBIA  ILIEHTP, LIEHTPHUOJIH,
PECHUYKH, IKTyTHKH. DyHKIMU
OpPTaHOWJIOB KJIETKH. BKitoueHus

Bubnunoreka
https://m.edsoo.ru/863e6ff0
https://m.edso00.ru/863e716¢

[[OK

12

Snpo - peryjsATopHBI  LEHTP
kinetku. CrpoeHue szpa: snepHas
000J104Ka, Kapruorja3mMa, XpoMaTuH,
SIIPBILIKO. XpOMOCOMBL. TpaHcmopt
BEIIECTB B KJIETKE.

bubanoreka
https://m.eds00.ru/863e766¢

[[OK

13

Tema 4. KusuenesareabHOCTD
knetkd. OOMEH BEIIECTB, HIH
META00JIA3M. Accumumsaus
(macTuueckuit o0MeH) u
JUCCUMUIISIMS ~ (QHEPTeTUYECKUIT
oOMeH) - JIBeé CTOpPOHBI EIWHOTO
mpomecca  Mertabonmszma.  Pomb
3aKOHOB COXPaHEHHUS BEIIECTB U
SHEPTUU B IIOHUMAaHUHU
MeTaboIM3Ma.

bubanoreka
https://m.edsoo.ru/863e7c98

[[OK




14

Tunst oOMeHa BEIIIECTB:
aBTOTPOQHBI U TeTepOTPOQHBI.
Poxs dhepmenTOB B OOMEHE BEIECTB
U TIPEBpALICHUN YHEPTUH B KIIETKE.

Bubnuoreka
https://m.edsoo.ru/863e7aae

11(0)

15

®ortocunre3. CBeToBast U TEMHOBAA
¢da3er  QorocuHTe3a.  Peakiuu
(dhoTocunTE3A. OddexTrBHOCTD
(dhoTocuHTE3A. 3HavcHHE
¢doTocuHTE3a IS )KU3HU Ha 3emIie.
Bnusiuue  yciaoBuil  cpeapl  Ha
(hoTocuHTE3 M CIOCOOBI MTOBBIIICHHS
€ro NpoAyKTUBHOCTH Y KYJIbTYPHBIX
pacTeHUM.

bubanoreka
https://m.edsoo.ru/863e7dc4

[[OK

16

XeMOCUHTE3. XEMOCUHTE3UPYIOLLKE
Oaktepun. 3HaUCHHE XEMOCHUHTE3a
JUTS XKU3HU Ha 3emJie.

bubanoreka
https://m.edsoo.ru/863e796e

[[OK

17

OHepreTudeckuii oOMeH B KIIETKE.
Pacmieruienre BeliecTB, BBIJICIICHUE
U aKKyMyJUpOBaHHE OJHEPIMU B
KJIEeTKe. OTambl HYHEPreTHYecKOro
obomena. ['mukonu3. bpoxenue u ero
Bubl.  KucnmopomHoe —okucieHwe,
I KJIETOYHOE JIbIXaHHE.
OxucaurensHoe
dbochopuupoBaHue.

O (eKTUBHOCTD 3HEPreTUYECKOTO
oOMeHa.

bubanoreka
https://m.edsoo.ru/863e796e

[[OK

18

Peaknum  MaTpU4HOIO  CHHTE3a.
I'enetnueckas undopmanus u JHK.
Peanuszamnus TE€HETUYECKON
nH(pOpMaIuu B KJIETKE.
['eHeTMUECKUI KO U €r0 CBOMCTBA.

bubaunoreka
https://m.edsoo0.ru/863e7540

[HOK




19

TpaHCKPUTIIHS - MATPUIHBINA CHHTE3
PHK. Tpaucnsauus - OuocuHTe3
Oenka. Orambl TPAHCITAITIH.
KomupoBanue amuHOKHCIOT. Poib
pubocoM B OMOCHHTE3E OelIKa.

bubanoreka
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

I[HOK

20

Hexknerounsle GOpMBI JKU3HH -
BUPYCHI. Hcropuss ~ OTKpBITHA
BupycoB (.M.  BanoBckwii).
Ocobennoctu CTPOCHHUS u
KU3HCHHBIN IIMKIT BUPYCOB.
Bakrepuodaru. bonesnu pacrenui,
KHBOTHBIX u YeoBeKa,
BBI3bIBaEMbIE BUpycamH. Bupyc
nMmyHOAedumuTa yemoeka (BHY)
- Bo30yautens CIIMIda. OGpatHas
TPaHCKPHIILIHS, peBeprasa "
WHTETpasa. [IpodmnakTrka
pacnpocTpaHeHus BUPYCHBIX
3a00JIeBaHUM.

bubaunoreka
https://m.edsoo.ru/863e7f4a

[TIOK

21

Tema 5. PasmuoxeHue u
WHAWBUTy ATbHOE pa3BuTHE
opranu3MoB. KiIeTOUHBIN INUKIT, UITH
KU3HEHHBIN IIAKIT KIIETKU.
Wnrtepdaza u mmros. Ilpormeccsr,
MIPOTEKAIOIIHE B unTepdase.
Permmukarus - peakiusi MaTPpUIHOTO
cuaTe3za JHK.

bubaunoreka
https://m.edsoo.ru/863e81b6

[TOK

22

Crpoenue XpOMOCOM.
XpOMOCOMHBIA HabOp - KapHOTHII.
JnmnongHeIi Hu TaIUIOUIHBIN
XpOMOCOMHBIE HaOOpBI.
XpomaTuasl. [uronorunueckue
OCHOBBI Pa3MHOMEHUs u
MHAWBUYaJIBHOTO pa3BHUTHUSA
OpTraHHU3MOB.

bubanorexa
https://m.edsoo.ru/863e8436

IIOK




23

Jenenue kieTku - mMuto3. Cramuu
muto3a. [Iporeccrsl, mpoucxoasiye
Ha pa3HBIX CTAagusAX  MHTO3a.
buonornyeckuii cMBICI  MHTO3a.
[IporpamMmmupyemasi ruOeib KIETKH -
amonto3. Jlaboparopuas padora N 3.
"HaOirogeHHe MHTO3a B KIJETKaxX
KOHYHKA KOpEIIKa JIyKa Ha TOTOBBIX
MHKpOIpenaparax”.

Bubnuoreka
https://m.edsoo.ru/863e86f2

11(0)

24

@®opMBl pa3sMHOKEHHUS OpPraHU3MOB:
Oecrionoe W  ToNoOBoe.  Bunsl
0€ecIoyoro pa3MHOKEHUS: [IeJIEHUE
HajJBOe, I[IOYKOBAaHME ONHO H
MHOT'OKJICTOYHBIX,
CIOpPOOOpa30BaHUE, BEreTaTHBHOE
Ppa3MHOKEHUE. HckyccTBeHHOE
KJIIOHUPOBaHHE OPraHHU3MOB, €ro
3HaYEHHE IS CENEKIHH.

bubanoreka
https://m.edso00.ru/863e8878

[[OK
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ITomosoe pa3MHOKEHUE, €ero
oTMumMs  OT Oecmonoro. Meiios.
Cramun Metio3a. IIpomeccsr,

MPOUCXOIAIINE HA CTAJHAX MeHo3a.
[ToBenenne XpoMocoM B Melose.

Kpoccunrosep. buonoruyeckuit
CMBICT W  3HauYeHWEe  Meio3a.
l'ameTorenes - mpotiecc

00pa30BaHMs MOJOBBIX KIETOK Y
KHUBOTHBIX.  [lomoBBIE  KeJe3bl:
CEMCHHUKHN u SAUYHUKU.
OOpa3oBaHue U pa3BUTHUE IOJOBBIX
KIIETOK - TaMeT (CIIepMaTo30H/I,
SHUIEKIeTKa) - CIepMaToreHe3 |
ooreHe3. OCOOEGHHOCTH CTpPOCHHUSI
AUIEKICTOK W CIIePMAaTO30HIOB.
OmnonorBopenue. IlapTeHorenes.
JlabopatopHas  pabora N 4,
"U3ydyeHne CTpOEHHS  TOJIOBBIX
KJIIETOK Ha TOTOBBIX
MHUKpomnpenapaTax'.

bubaunoreka
https://m.edsoo.ru/863e89a4

[TIOK
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WunuBuayansHoe pas3BuTHE
(oHTOTEHE). OMOpHoHaIBEHOE
pazBuTHEe (AMOpHOreHe3). Tambl
OMOPUOHATIBHOTO  Pa3BUTHSA Y

MTO3BOHOYHBIX JKUBOTHBIX:
IpoOIeHweE, racTpyJISIIs,
opranorenes. llocTamOproHanbHOE
pasBuTtue. Tunbl

MOCTAMOPUOHANBHOTO  Pa3BUTHSL:
mpsiMoe, HempsMoe (JMIUHOYHOER).
BnusHue cpenbl Ha  pa3BUTHE
OpraHu3MoB, (HakTopsl, CHOCOOHBIE
BBI3BIBATh BPOKACHHBIE YPOACTBA.
Pocr u pasBurMe  pacTeHUM.
OnroreHes LBETKOBOIO PACTCHMI:
CTPOEHHUE CEMEHH, CTaIUH1 PA3BUTHL

bubanoreka
https://m.edsoo.ru/863e8c60

I[HOK
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Tema 6. HacneacrBeHHOCT, U
H3MEHUYHBOCTD OpraHu3MOB.
Ilpenmer © 3amadyd  TEHETHUKH.
Hctopusa pa3Butus reHeTuku. Poib
LUTOJIOTUM W  OMOPHOJIOTHH B
CTAaHOBJICHHWHM TCHETHKH. Bkiang
POCCHICKHX U 3apyOeKHBIX YISHBIX
B Ppa3BUTUE TE€HETUKU. MeToabl

TCHETUKH (THOPHUIOIOTHIECKUH,
[UTOTEHETUYECKUH, MOJIEKYIISIPHO-
TCHETUYCCKHUIA). OCHOBHBIE
T'€HECTUYECCKHUEC IIOHATUS.
I'enernueckas CHUMBOJINKA,
HCIIOJIb3yeMast B cXxemax
CKpeIlMBaHuil.  3aKOHOMEPHOCTH
HACJIeIOBaHUS MIPU3HAKOB,

ycraHoBieHHble [.  Mengenem.
Monoru0puHoe CKpeIIMBaHUE.
3akoH eauHOoOOpa3usi THOPHIOB
MepBoro  mokoseHusi.  [IpaBuiio
JIOMHUHUPOBAHMUSI. 3akoH
pacieruieHus nmpu3Hakos. ['umnoresa
yucTOTHI rameT. [TojtHoe 1 HemoHoe
JIOMUHHPOBaHMUE.

bubanoreka
https://m.edso0.ru/863e8c60

[MOK
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JAurnOpuaHoe ckpeuiBaHue. 3aKoH

HE3aBUCHUMOTO HACJICJIOBaHUS
MIPU3HAKOB. HuTtorenernyeckue
OCHOBBI JUTAOPUITHOTO
CKpEIIUBaHUS. Ananusupyroliee
CKpeIllMBaHue. Hcnonb3oBaHue

aHAIM3UPYIOLIETO CKpPELIMBAHUS
JUIs. ONpeAesIeHUs] TeHOTUIa 0coOu.
CueruienHoe HaclleZIoOBaHUE
npu3HakoB. Pabora T. Moprana mo
CIICTIIICHHOMY HacJIeJOBaHUIO
reHoB. Hapymenue cuemieHus
T'CHOB B PE3YJIbTaTE KPOCCHUHIOBEPA..
Jlabopatopnas  pabora N 5.
"U3yuenue pe3yabTaToB
MOHOTHOPHUIHOTO W AWTHOPUIHOTO
CKpeLIMBaHUs Yy Jpo30(unbl Ha
TOTOBBIX MHUKpoOIpenaparax".

bubanoreka
https://m.edsoo.ru/863e8efe

[[OK

29

XpomocoMHas TEOpUs
HaCJIe/ICTBEHHOCTU. | eHeTuueckue
KapThl. I'eneTtnka noJja.
XPOMOCOMHOE OTIpe/ielIeHHE T10JIa.
AyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
I'omoraMeTHble M reTeporaMeTHbIE
OpTaHU3MBI. Hacnenosanue
MIPU3HAKOB, CLEIUIEHHBIX C MTOJIOM.

bubanoreka
https://m.edsoo.ru/863e8efe

[[OK
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3mMeH4yuBOCTE. Bunnl
W3MCHYMBOCTHU: HEHACIICACTBCHHAS
U HacneicTBeHHas. Ponb cpenbl B
HCHACJICICTBCHHON H3MEHUYHBOCTH.
XapakrepucTuka

MOAU(UKAIMOHHON H3MEHUYUBOCTH.
Bapuanuonssiii pan u
BapuauuMoHHas kpuBaig. Hopwma
peaxkuuu MpHU3HaKa.
KomngecTBeHHBIE M KayeCTBEHHBIC
NpU3HAKM M UX HOpMa peakiMHu.

CsoiicTBa MOIU(DUKATMOHHOH
W3MEHYMBOCTH. HacnencrBenHnas,
500071 FeHOTHUITNYECKA,
M3MEHYUBOCTD. KomOnHaTuBHas

M3MEHYMBOCTb. Meilo3 U moiaoBoi
MPOIIECC - OCHOBA KOMOWHATHBHOM
HM3MEHYHBOCTH. MyTaruonHas
W3MEHYHBOCTb. Knaccudukanms
MYTalMid: TE€HHbIE, XPOMOCOMHEIE,
reHoMHble. YacToTa ¥ TPUIMHBI
MyTanuii. MyTtareHHsie (hakTOpbI.
3aKkOH TOMOJIOTHYECKHX PpAJOB B
HaCJIEICTBEHHOM W3MEHYUBOCTH
H.N. Basunosa. BresnepHas
HACJIEICTBEHHOCTh X U3MEHUYNBOCTb.
Jlaboparoprass pabora N 6.

"U3yuenue MO (PHUKATUOHHON
W3MEHYUBOCTH, HOCTPOCHHE
BapHALIOHHOTO psina U
BApUALIMOHHOU KpuBOi1".

JlabopaTtopHas pabora N 7. "Ananus
MyTaluid y Apo30¢GHIbl Ha TOTOBBIX
MUKponpenapaTax”.

bubanoreka
https://m.edso00.ru/863e8d78

[[OK
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I'eneruka YCJIOBCKA. KapI/IOTI/IH
YCJIO0BCKa. OCHOBHEIE MCTOAbI

F€HEeTUKU YyeJoBeKa:
IFCHCAOTUYEeCKHH,  OJIM3HEIOBBIM,
LUTOTCHETUYCCKUM,

OMOXUMUYICCKUH, MOJIEKYJISIPHO-
TCHETHICCKUH. CoBpeMeHHOE
oTpeJIeICHHE TCHOTHIIA:

[TOJIHOTEHOMHOE ~ CEKBEHHPOBAHUE,
TCHOTUITUPOBAHUE, B TOM YHCIIE C
TOMOIIIBIO0 [1{P-ananu3a.
HacneactBennbie 3a00JIeBaHU
yeJIoBeKa: TeHHBIE 0oJie3HHU,
00J1e3HH c HACJIeICTBEHHOM
MPEIPACIIOIOKEHHOCTHIO,
XPOMOCOMHBIE 00Je3HM.
Comaruyeckue © TCHEPATHBHBIC
MyTaHI/II/I. CTBOJIOB])IG KJICTKHU.
[Mpunnuner  3m0poBoro  oOpasa
JKU3HH, JINarHOCTHKH,
PO UIAKTUKU u JICYCHUS
FEHETHYECKHX Ooje3neir. Mennuko-
TCHETHUECKOE KOHCYJIBTHPOBAHUE.
3HaveHre MEIUIIMHCKOM FEHETHKH B
Hpe}IOTBpaIHeHI/H/I nu JICHCHUU
FEHETUYECKUX 3a001eBaHuUi
YeJI0BEKa.
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Tema 7. Cenexuus OpraHU3MOB.
OcHoBbl OnoTexHonorud. CeaeKius
KaK HayKa W Tporecc. 3apoxkKaeHne
CEIICKLIMHU U JOMECTHKAIUS. Y UYCHHE
H.!A. Basunosa 0 LIEHTpax
MIPOUCXOXKICHUS W MHOT000pa3us
KYJbTYpHbIX pacTeHuid. LleHTpsl
MIPOUCXOXKICHUS JIOMAIITHHUX
KUBOTHBIX. CopT, TTOpoza, ITaMM.
CoBpeMeHHBIE METOMBI CENEeKIINH.
MaccoBplii ¥ HWHIUBUAYAJIBHBIN
OTOOpBl B CEJIEKIIMU pACTEHHH H
*KUBOTHBIX. OIleHKa JKcTephepa.
biu3kopoaCcTBEHHOE CKPEITMBAHUE -
WHOPUIMHT. Yucras JIMHUS.
CKpellMBaHUE YHUCTHIX JTUHHM.

bubanoreka
https://m.edsoo.ru/863e9214

I[HOK
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lerepo3uc, wiau TUOpUIHAS CHIIA.
HeponcreenHoe ckpemmBaHue -
ayTOpHIUHT. OtnanenHas
rudpuan3andss ©  ee  YCIexXH.
HckyccTBeHHBIE ~ MyTareHes U
MOJIy4YEHUE MTOJIUILIONIOB.
JocTixeHnsa CeleKUUd pPacTeHUM,
JKUBOTHBIX ¥ MUKPOOPTAHU3MOB.

bubanoreka
https://m.edsoo0.ru/863e9214

[[OK
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buotexnonorus KaK oTpacib
MPOU3BOJCTBA. | €HHAsS MHXKEHEPHSL.
OTambl CO3MaHus PEKOMOMHAHTHOM
JHK u TpaHCTEHHBIX OpPTaHU3MOB.
Knerounas umxenepus. Knerounsie

KYJIBTYDBI. MuKpoKIIOHaTFHOE
pa3MHOXEHHE pacTeHui.
Knonuposanue
BBICOKOTTPOAYKTHBHBIX

CEJIbCKOXO3SIICTBEHHBIX
OPraHU3MOB.  OJKOJIOTHYECKHE U
sTryeckue mpobirempl. MO -
TeHeTHYECKH MOIU(PUITUPOBAHHBIE
OpraHu3MBbl.

Bubnuoreka
https://m.eds00.ru/863e9336

11(0)




KonTposbHo-TeMaTH4eckoe mianuposanue 11 kiacc

(6ecronmoe u monoBoe). CriocoOb!
Pa3MHOXKEHUS y pacTeHudl U

Homep | Tema ypoka KouauyecTBo 4acon
Ypoka Konrpoasbnbie | IIpakTudyeckune | DJIeKTPOHHBbIE uudgposbie
Beero padoThI padoThI o0pa3oBaTe/bHbIE PecypChl
1 Opranm3sM — eIuHOE IIeJIoe.
JXXu3HenesTeNbHOCTh  OpraHMu3Ma.
Perymsauus ¢yHknuii opranuszma,
roMeocTas.
2 Pasmuoxenue OpraHu3MOB

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

bubmunorexa [HOK
JKUBOTHBIX.
https://m.edsoo.ru/863ea20e
3 WnauBunyansHoe pa3BUTHE
opranu3ma (OHTOTEHE3).
bubnunoreka HOK




IIpynuuHbl HapylIEHUNH pa3BUTHUS.
PenponykrusHoe 310POBbE
YeJI0BEKa; IOCIEICTBUSA BIIASHUSA
aJKOroJs, HUKOTHHA,
HapKOTUYECKHMX  BEUIECTB  Ha
SMOpPHOHATHHOE pa3BUTHE
yenoBeKa. JKHW3HEHHBIE — IUKIIBI
Pa3HBIX TPYIII OPTaHU3MOB.

Bbubanoreka
https://m.edsoo.ru/863e9cle

LIOK

FGHGTI/IKa, MCTOJbI TCHCTHUKMH.
I'eneTnueckas TCPMHUHOJIOTUA U
CHUMBOJIHMKA.

bubanoreka
https://m.edsoo0.ru/863e99¢c6

L[OK

3aKkoHBI  HACIEOCTBEHHOCTH .
Menpens. 1-2 3akoH

Bubmnoreka
https://m.edsoo.ru/863e9da4

[TOK




3akoHbl  HacieacTBeHHOCTH .
Meunnensa 3 3akoHn

bubnuoreka LHOK
https://m.edsoo.ru/863e9ed0

XpomMocoMHas TEOpHUsI

HacleaCTBeHHOCTH. OmnpenencHue

noJa. bubnuoreka [HOK
https://m.edsoo.ru/863e9fde

CuerieHHoe c I10JIOM

HACJIEIOBAHUE.

bubmnnoreka HOK
https://m.edsoo.ru/863e9cle
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I'enetuxa YeJIOBEeKa.
HacnencrBenHsie 3a00J1eBaHUs
YeJIOoBeKa U UX IpeaynpeKICHUE.

11 ODTHYeCcKHe acleKkTbl B olllacTu
MEINIIMHCKON T€HETUKH.
12 I'enotun u cpena.

HeHaCJ’IeILCTBeHHaﬂ HU3MCHYUBOCTH

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

[TIOK
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HacnencrBennas HN3MCHYUBOCTD.
MyTal"eHI)I, nux BIIMSHUC Ha
310pPOBEE YCIIOBEKA.

bubnuoreka [HOK
https://m.edsoo.ru/863eabbe
14 Homectukanus u CEJEKIIUSL.
MeToibl cEeneKuuu. Bu6amoTexa 1IOK
https://m.edsoo.ru/863ea8bc
15 buotexHonorus, ee HalpaBICHUS U
MEPCIICKTUBBI pa3BUTHSL.
brobe3omacHOCTE.
bubmnoreka HOK
https://m.edsoo.ru/863ca48¢
16 buorexHoiorus, ee HalIpaBJICHUS U
MIEPCIIEKTUBBI pa3BUTHSL. bubnnoreka LOK

Brobe3omacHoCTb.

https://m.edsoo.ru/863eac2c
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Pa3BuTtre 5>BONIOLIMOHHBIX HJEH,
SBOJIIOIIMOHHAS Teopus 4.
HapBuna. CuHTETHUYECKas] TEOPHUS
SBOJIIOLMH. CBuaeTensCcTBa
SBOJIFOIIMY KUBOU MTPUPOJIBI.

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

L[OK

18

MUuKpo3BOTIIOLIUS u
MAaKpO3BOIIOLUSL. Bun, ero
KPUTECPUU. IonynAnus -
3JIEMEHTapHAasl €AMHUIIA SBOJIIOLUH.
JBroKymye CHIBl DBOJIOLUHU, HUX
BJIMSIHUE Ha TeHO(MOH] IOMYJISLIUH.

19

Hanpasnenus JIBOJIIOIUH.
MHuoroobpasue OpraHu3MOB Kak
pPEe3yabTaT 3BOJIOLMH.

bubanoreka
https://m.edsoo.ru/863eaeca?

L[OK

20

ITpuHMIEl KJaccu(UKaIny,
CHUCTEMATHKA.




21

['unoTe3sl MPOUCXOKACHUS JKU3HH
Ha 3emiie

22 I'unoressl IPOUCXOKIACHUS KU3ZHU
Ha 3emie
bubnuoreka [HOK
https://m.edsoo.ru/863eafec
23 OcCHOBHBIE ~ dTalbl  3BOJIOLUU
OpPraHUYECKOT0 MUpa Ha 3eMIIe.
bubmnoreka HOK
https://m.edso00.ru/863eb10e
24 CoBpeMEHHBIE TIPEACTaBICHUS O
MIPOMCXOXKICHNH YeI0BEKa.
bubmunorexa [HOK

https://m.edsoo.ru/863eb348
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OBOFOITHS YeloBeKa
(arTpormorenes). [IBuxKyIime CHIIBI
aHTPOTIOTCHE3a.

26

Pachr YeJIoBeKa, 150
MIPOUCXOXKICHUE U €AUHCTBO

Bubmnoreka
https://m.edsoo.ru/863eb46a

[MOK
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[IpucnocoOnenust OpraHu3MoB K

JICUCTBUIO
(haxTopoB.

OKOJOINYCCKHX

Bubmanoreka
https://m.edsoo.ru/863eb46a

[MOK
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Bbuoreonenos. DKocucTema.
Pa3Hoo6pa3Me OKOCHUCTEM.

bubmanoreka
https://m.edsoo.ru/863eb5fa

L[OK

29

B3auMooTHONIEHUST  MONYJIALMNA
Pa3HBIX BUAOB B 3KOCUCTEME.




30

KpyroBopotr BemecTs ©u IOTOK
SHEPTruu B JIKOCUCTEME.
VY CcTOMYNBOCTH H JTMHAMHKA
IKOCHUCTEM




31

IlocnencTBusa
NEeATEILHOCTH
DKOCUCTEMBI

BIIMSHUSA

YCJIOBCKaA

Ha

bubanoreka
https://m.edsoo.ru/863ebbse

LIOK




32 CoxpaHeHne OMOPa3HOOOPa3Ms KaK
OCHOBA YCTOWYUBOCTH
9KOCHUCTEMBEI.
bubnuoreka LHOK
https://m.edsoo.ru/863ebd 16
33 Crpykrypa ourochepsl
3aKOHOMEPHOCTH CYIIECTBOBAHUSA
onocgepsl. KpyroBopoTtsr

BemiecTB Ouocgepe.
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I'mobanbHbIE AHTPOIIOI'CHHBIC

HU3MEHCHUS. IepcrieKTUBEI
pa3BUTHsI OMOJOTMYECKUX HAyK. B
ouocdepe. ITpoGembr

yCTOﬁqHBOFO Pa3sBUTUA.

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

[IOK
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