/o )\ MyHununajbHoe 010/1:KeTHOe 00111e00pa30oBaTe/IbHOE YUpPeKIeHue
% ropoackoro okpyra ToabsarTu «/Iunei Ne 76 umenu B.H. IlonskoBa»

o
IIPUHSATA YTBEPXJIEHA
Ha 3acelaHuu - MIPUKA30M JHPEKTOPA
ITenarormueckoro cosera IIpo- SE:ME(KMQT.TQZB MBY «JIuneii Ne 76y
tokoi1 Nel ot 30.08.2024 r. CraHucnaBsoBHa, AMpeKTop”, No 102-ox1 ot 30.08.2024 .

E=school76@edu.tgl.ru

00 d8 58 4b 0b 04 ac 37 64
2024.11.13

01:24:37

+04'00

PABOYASA ITPOT'PAMMA
0 y4eOHOMY NpeaMeTy
«buosorusi. ba3oBblil ypOBeHb»

Kimacc: 10, 11

CocraButens nporpammbl: 3epanu O.J1., yuurtens Ouomoruu

Tonpartu
2024
Pabouas nporpamma yuebnoro npenmera «buonorus» Ha yposae COO cocTaBieHa Ha OCHOBE Tpebo-
BaHui K pesyapTatam ocBoeHus POII COO, npeacrasnenHsix B ®I'OC COO, a takxke ¢enepanbHOl pabo-



4eill mporpamMmbl Bocriutanus, OenepaibHOR pabodel mporpaMMbl cpeHero o0iero oopa3zoBanus mo OMoJo-
run  (6aszoewiil yposensv) (ms 10-11 xmaccoB o6pa3zoBaTenbHBIX OpraHm3ammii), Mocksa, 20241, OOIT COO
MBYVY «Jluneii Ne 76» ot 30.08.2024 . [Ing cocraBneHus mporpaMmsbl ucnoib3oBaiicss KoHcTpykrop pabouux
nporpamm ECOO (Pabowass mporpamma mo ydeOHomy mnpenmery «buomorus» mns 10-11 kmaccos
(ID 1578983). IIporpamma opueHTHpOBaHA Ha KCIOJIb30BaHHE yueOHUKOB: 10 kiacc: buonorus.10 kimace:
6a3oBblii ypoBeHb /[B.B. Ilaceunuk, A.A. Kamenckuii, A.M. PybuoB u nap.]; nox pen. B.B. Ilaceunuka. -
Mocksa: [Ipocsemenue, 2024.; B 11 knacce - buonorus. 11 knacc: 6a3oBblit yposens /[ B.B. ITaceunuk, A.A.
Kamencknii, A.M. Py6nios u np.]; mox pexn. B.B. Ilaceunuka. - Mocksa: [Ipocsemenne, 2024.

Peanuzanus nmporpammel o yueOHoMy npeamety «buonorusy - 2024-2025 yuebnslii ron. B Yuebrom
mane MBY «Jluneit No76» Ha uzydyenue npeamera «buomorus» B 10-11 kimaccax orBogutcst mo 34 gaca (1
4ac B HEJIEIIIO).

PaGouas mporpamma no ydeGHOMy mpenmery «buonorus» onpenenser coiepkKaHue NeATeIbHOCTH C
ydeToM ocoOeHHocTel oOpazoBatenbHol noautuku MBY «Jlumeii Ne 76», oOpa3zoBareiabHBIX TOTPEOHOCTEH
1 3alpOCOB O0YUaAIOLITUXCA.

Inanupyemsble pe3yJibTaThl 0CBOECHHS MPOTrPaMMBbI 110 OMOJIOTHH
Ha 0a30BOM YpOBHe cpeJHero 00uero oopa3oBanus

CornacHo ®I'OC COO, TpeboBaHMs K pe3ybTaTaM OCBOCHUsI 00YUEHHSI COOTBETCTBYIOT [IPOrpaMMaM
cpenHero o01ero 00pa3oBaHus: JIMYHOCTHBIM, METAIPEIMETHBIM M IPEAMETHBIM.

JINYHOCTHBIE pPe3yJIbTaThl

B pesynbTate IMUHOCTHBIX PE3yJBTATOB OCBOEHUS MpeaMera «buonorusy BBIACISIOTCS CIEAYIOIINE
COCTABJISIIONINE: OCO3HAHUE OOYyYaroIIMMUCA YEJIOBEYECKOW HACHTUYHOCTH — Pa3BUTHE K CAMOPa3BUTHIO,
CaMOCTOSITEITEHOCTH U CAaMOOTIPE/ICIICHNI0, HATMYUE MOTUBAIMK K O0yYEHHUIO0 OMOJIOTHH, LIeJICHANPABICHHOE
BHYTpEHHEE pa3BUTHE YOCKIEHUI JMYHOCTH HA OCHOBE KJIIOYEBBIX MPHUHIIUIOB W TPAAULUNA Pa3BUTHS
OMOJIOTMYECKHUX 3HAHWA, TOTOBHOCTH. M CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOIUTHCS B CBOCH NEATEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMH YCTaHOBKaMH, KPUTEPHSIMH CHCTEMbl OHMOJIOTMYECKOTO OOpa30BaHMs, HaIHMYHUEM
9KOJIOTUYECKOTO MPABOCO3HAHUS, CIIOCOOHOCTSMU CTaBUTh LEIH U CTPOUTH KM3HEHHBIE TUIAHBI.

JIndHOCTHBIE pe3yNbTaThl OCBOCHHs TpeaMeTa «buonmorus» 3aKkperuvistoTcs B €IUHCTBE y4eOHOU H
BOCITUTATEIHLHOMN JESITEIIbHOCTH B COOTBETCTBUU C KOHCEPBATUBHBIMU COOOPAKEHHUSIMHU COIIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMHU U TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMM, IPOBOJAUMBIMU B COOTBETCTBUU C MPUHIIMIIAMU U
HOpMaMH TIOBEACHHUS W COOJIONAIOIMIMMH TIPOIECCHl CAaMOIIO3HAHUS, CAaMOBOCIHUTAHUS W CaMOpPa3BUTHUS,
BHYTPEHHEIO pa3BUTHA TNO3ULUU JIMYHOCTH, NATPUOTHU3MA. , YBAXKEHUE K 3aKOHY W MPaBOIOPSIKY,
YEJIOBEUECKOMY TPYJy U CBEPXMY IIOKOJEHHIO, B3aMMHOW HE3aBUCHMOCTH, OEpEKHOMY OTHOIICHHIO K
KyJbTYPHOMY HacClI€AMI0 M TPaauUUsIM MHOTOHalMOHalIbHOro Hapojga Poccuiickoit ®@enepauuu,
OKpY>KalOIlIEeH Cpelie U OKPYIKAIIEN CpeE.

JlnyHOCTHBIE pe3yNbTaThl OCBOCHUS Kypca mpenmera «buosorusy JOKHBI OTpa)kaTh TOTOBHOCTh U
CIIOCOOHOCTh OOYYAIOIIMXCA PYKOBOJIUTHCS CHOPMUPOBAHHOW BHYTpPEHHEH MO3UIMEH JIMYHOCTH, CHUCTEMOM
[EHHOCTHBIX OpHEHTAllM{, TO3UTUBHBIX BHYTPEHHUX YyOEXKJCHUN, COOTBETCTBYIOIIMX YCTOWYUBBIX
IIEHHOCTHBIX MO3UIMI POCCUMCKOTO OOIECTBa, MPOJICHHS KU3HEHHOTO OMbITa M OMbITA JIESITEIHHOCTH B
MpoIIecCce peaTn3alui OCHOBHBIX MPUHIIUIIOB BOCIIUTATEILHOM IE€SITEILHOCTH, B TOM B YaCTH KOJUYECTBO:

1) BbIcuIee 06pa3oBaHue:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOW MO3UIIMM O0YYarOIIETOCs] KaK aKTUBHOTO M OTBETCTBEHHOTO YJICHA
pOCCUICKOTO O0IIIEeCTBA;

OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s13aHHOCTEH, YBOXKEHHE 3aKOHA U TIPABOTIOPSIIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW AESATENBHOCTH MPHU CO3/IaHUM HAYUHBIX MPOEKTOB, PELICHUU
Hay4HBIX ¥ TIO3HABATEIbHBIX 33/1a4, OMOJOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh OIpENeNsaTh CBOIO MO3UIMIO MO OTHOIICHHUIO K SIBICHUSM COBPEMEHHOW >KM3HH U
OOBACHATH €€;

YMEHHE yUYUTHIBATh B CBOUX JNEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aUMOJICHCTBUS JIFOIEH ¢
Pa3HBIMU YOKICHUSIMH, KYJIbTYPHBIMH IIEHHOCTSMHA U KOHKPETHBIMH TTOJI0KEHUSMH;

1 https://edsoo.ru/wp-content/uploads/2023/08/27 ®PM-buonorua 10-11-knaccbl_6a3a.pdf



https://edsoo.ru/wp-content/uploads/2023/08/27_ФРП-Биология_10-11-классы_база.pdf

TOTOBHOCTh K COTPYIHHYECTBY B IMPOIIECCE COBMECTHOTO BBIMOJHEHUS Y4eOHBIX, MO3HABATEIbHBIX U
MCCIIEIOBATENbCKUX 3aJay, YBAKUTEIBHOIO OTHOIIECHUS K MHEHHUIO KOH(JIMKTOB MPHU OOCYKICHUH CIOPHBIX
BOIPOCOB OMOJIOTHYECKOTO COJIEPKAHUS;

TOTOBHOCTh K T'YMaHUTAapHOU W BOJIOHTEPCKOU 1€ATEIbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMS:

c(OpMUPOBAHHOCTh POCCUKUCKON TpakJaHCKOM HWIEHTUYHOCTH, MATPHUOTU3M, MOJAECPKKA CBOETO
HapoJia, 4YyBCTBO OTBETCTBEHHOCTH Iiepe] PoavHON, ropaocTs 3a CBOM Kpail, cBOX PoauHy, CBOM SA3BIK H
KYJbTYpY, IPOLUIOE U HACTOSIIEE MHOIOHALIMOHAIILHOTO Hapoaa Poceuu;

LIEHHOCTHOE OTHOIIEHUE K IPUPOJHOMY HACIEAMIO U NMaMATHUKAM IPUPOJbI, TocTHKeHusM Poccun B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/IE;

CHOCOOHOCTh OIICHUTh BKJIAJ POCCUHCKUX YUEHBIX B CTAHOBJICHHE W Pa3BUTHE OMOJIOTUH, TOHUMaHUE
3HaYeHUs! OMOJIOTMH B MO3HAHUU NMPUPOIBI IPUPOJIBI, B AKU3HU YEIIOBEKa U COBPEMEHHOTO OOIIECTBA;

ujieliHas yBepEeHHOCTh, TOTOBHOCTH K ciyk0e 1 3amure OTeuecTBa, OTBETCTBEHHOCTD 3a CBOIO CYIB0Y;

3) AYXOBHO-HPABCTBEHHOT0 BOCIIMTAHUA:

OCO3HAHUE JYXOBHBIX LIEHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMHUPOBAHHOCTH MOPAJILHOTO CO3HAHUS, ITUUECKOTO TIOBEJICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMl0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs, OPUEHTUPYSACh Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJla B IOCTPOEHUE OyAyIIero;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJUTENSIM, CO3/IaHUE CEMbU HA OCHOBE OCO3HAHHOTO MPHUHSTHS
LIEHHOCTEN CEMENHOM )KU3HU B COOTBETCTBUHU C TPaAULIMAMU Hapoa0B Poccuu;

4) 3cTeTHYeCKOro BOCTIMTAHUA:

ACTETHYECKOE OTHOIIEHUE K MUPY, BKIIOYas CTETUKY ObITa, HAYYHOTO M TEXHUYECKOT'O TBOPUYECTBA,
CropTa, Tpy/Ja, 0OIECTBEHHBIX OTHOIIECHUI;

MMOHUMaHUE SMOIMOHAJIBHOT'O BO3/I€MCTBUS AKUBOM IPUPOABI U €€ LIEHHOCTEH;

TOTOBHOCTb K CAaMOBBIPAXKEHHIO B Pa3HbIX BUJIaX UCKYCCTBA, YUET KaU€CTBA TBOPUECKON JTMUHOCTH;

5) ¢usnyeckoro BocnUTaAHHS, (OPMHUPOBAHUS KYJILTYPHI 3A0POBbSI H 3MOIHMOHAJILHOIO
COCTOSIHMSA:

NMOHMMaHUEe U obecreyeHne 370poBoro u 0Oe3omacHOro oOpas3a KH3HU (3J0pOBOE MUTAHHE,
COOJIIO/ICHNE TUTHEHUYECKUX MPaBUJI U HOPM, COAJAHCHPOBAHHBINA PEKUM 3aHATUH W OTHABIXA, PEryJspHas
JMHAMUKa AaKTUBHOCTH), OEpeXHOro, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIIEHHS K COOCTBEHHOMY
3JI0pPOBBIO U ICUXUYECKOMY 3/I0POBBIO;

NOHMMaHME IIEHHOCTEH WHAMBUIYaJIbHOTO NpaBa M KOJUIEKTUBHOIO O€30IacCHOTO MOBEACHHS B
OTHOIIEHUHU YTPO3 3/10POBBIO U KU3HU JIIOJIEH;

OCO3HaHME MOCJIEICTBUM M HENPHUATUS BPEIHBIX MPHUBBIYEK (YNOTpeOJIeHUE allKOToJis, HAPKOTHUKOB,
KypeHUsl);

6) TPy10BOT0 BOCIUTAHMS:

TOTOBHOCTb K TPY/ly, OCO3HAaHHE [IEHHOCTEH MacTepCcTBa, TPyA0Jt00ue;

TFOTOBHOCTb K AKTUBHOM JEATEIIBHOCTH TEXHOJIOTMUECKOM W COLMAIbHOM HANpaBICHHOCTH,
CHOCOOHOCTh MHUIIMUPOBATD, IUTAHUPOBATh U CAMOCTOSITENILHO BBIIIOJIHATH TaKyIO JESTEIbHOCTD;

UHTEpEeC K PA3IUYHbIM chepaM NpodecCHOHATBHOM NeATeNIbHOCTH, YMEHHE OCO3HAHHO BHIOMPAThH
Oyay1ryto mpoeccrro M peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIE TJIAHBI;

TOTOBHOCTb U CIIOCOOHOCTb K ITOJIHOMY 00pa30BaHUIO U CaMOOOPA30BaHMIO HA BCIO KU3Hb;

7) IKOJIOrM4eCcKOro BOCIIMTAHMS:

DKOJIOTMUECKOE OTHOIIEHHWE K IMpPHPOAE KaK K HCTOYHUKY >KM3HM Ha 3emJie, Ha OCHOBE €€
CYILIECTBOBAHMS;

MOBBIIIIEHHE 0CO00T0 YPOBHS KYJIBTYpPBI: IPHOOPETEHUE OMBITA, MJIAHUPOBAHUE MOCIEAYIONIUX IIaroB
1 OLIEHKA UX BO3MOYKHBIX MOCJEICTBUMN AJIs OKPYKArOIIeH Cpeibl;

0CO3HaHME TNI00ATBHOTO XapaKTepa 3KOJIOIMYECKHX MpoOIeM U IMyTel uX pelieHus;

BO3MOXXHOCTh HCHOJb30BaTh MOJYYEHHbIE NpPU H3YYEHUM OWOJIOTMM 3HAHWA W HaBBIKU TpU
obecriedeHUH MpoOJieM, OTPaHUYEHHUS C PALMOHAIBHBIM IPHPOJIONONIB30BAaHHEM (COOIIOEHUE MPABUI
MOBE/ICHNUS B MPUPOJE, HAMpPABICHHbIX HAa COXpPAaHEHHE pPABHOBECHS B HKOCHCTEMax, OXpaHE BHUJIOB,
sKocuCcTeM, Orochepsl);

AKTUBHOE HENpPUATHE JCUCTBUN, NPUHOCIIIMX BpEl OKPYKAIOUIEH NPUPOAHOW cpele, yMEHHue
IIPOrHO3UPOBATh 3KOJIOTUYECKHE MTOCIIEACTBUS NPEAIPUHUMATENBCKON NEATEIBHOCTH U IPEIOTBPAIaTh UX;



HAJIMYUC PA3BUTOI0 JIKOJOTHMYCCKOTO MBINIJICHUA, KYJIBTYPBI, OIbITa ACATCIBHOCTU TJIaBHOHU
HaIpaBJIEHHOCTH, YMEHHUS PYKOBOJHWTHCS HMH B II03HABATEIHHOM, KOMMYHHKATHBHOW W COIIMAIBHOU
IIPAaKTHUKE, CTPEMIICHUE K IIPOJOLKCHUIO B IPAKTUYECKON NEATEIbHOCTH ITIaBHOM HAIIPABICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMSL:

c(hOpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIAs COBPEMEHHOMY TIOJXOAY Pa3BUTUS HAYKU U
0OIIIECTBEHHON MPAKTUKHW, OCHOBAHHAS HA JIMAJIOTE KYJIbTYPhI, CIOCOOCTBYIOIIAs OCO3HAHUIO CBOETO MECTa B
IIOJINKYJIETYPHOM MHUPE;

COBEPIIICHCTBOBAHUE SI3bIKOBOM M UYUTATEIBCKON KYJBTYPHl KaK CpPEJCTBAa B3aUMOJCUCTBHUS MEXIY
JIIOAbMH U TIO3HAHUA MHUPA,

MOHUMaHue crenupukn OWOJOTHH KaK HayKH, OCO3HAaHMs €€ Tepexojaa B IOCTEIEHHOE HaydyHOE
MBIIJICHHE, CO3MaHUS [EIOCTHOTO IMPEACTABICHUS 00 OKPYXKAIoMEM MHpPE KaK O EIUHCTBE MPUPOJIBI,
YeJIoBeKa M OOIIECTBA, B TO3HAHUH 3aKOHOMEPHOCTEH 1 YCIIOBUM COXPAHEHHS €CTECTBEHHOTO PaBHOBECHS;

YBEpEHHOCTh B MHHOBAIIMOHHOCTH OMOJIOTHHU JUIi COBPEMEHHOM LMBUIM3AIMU: 00ECIieYeHre HOBOTO
YPOBHSI Pa3BUTHS YEJIOBEUECTBA, CO3JaHUE TEPCIEKTUBHBIX TEXHOJIOTHH, CIIOCOOHBIX pelIaTh PECYpPCHBIC
MpoOJIeMBI YeIOBEUYECTBA, MOUCK IMyTEeH BBIXOAA M3 MPOOJEM 3KOJOTUYECKOTO Pa3BUTHS U OOECTieueHUe
nepexojia K yCTOWYHMBOMY DPa3BHUTHIO, PAIMOHAIBHOMY HCIIOJIB30BAHHIO OHMOpPECYpcoB M (HOPMHUPOBAHUIO
HOBOTO CTaHJapTa KU3HH;

3aMHTEPECOBAHHOCTD B TMOJYYEHUH OMOJIOTMYECKUX 3HAHUHA B LENSIX MOBBIIMICHUS OOUIEH KYJIbTYpHI,
€CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTABHOW 4YacTH (YYHKIIMOHAJIBLHON IPaMOTHOCTH OOYYarOIIMXCS,
dbopMupyeMoii pu N3y4eHUN OHOJIOTHH;

MMOHUMAHHWE OCHOBAaHWW METOJOB IIO3HAHUS, NPUMEHEHHE B Pa3JUYHBIX HayKax, CIOCOOHOCTH
HCIIOJIB30BAaTh IIOJIYy4YaCMbIC 3HAHUA MJIA aHalIu3a U O6’I)$ICHCHI/I$I MEPCICKTUB OKpYyKaAIEro MHUpa U
MPOMCXOAAIIMX B HEM M3MEHEHUH, YMEHHE JesiaTh 000OCHOBAaHHBIC BBIBOJbI HA OCHOBE HAY4YHBIX (DaKTOB U
q)aKTI/I‘-IeCKI/Ie JAaHHBIC C MOJTYYCHUEM JOCTOBCPHBLIX BHIBOAOB;

BO3MOYKHOCTh CaMOCTOSTEIIbHO HCIIOJIb30BaTh OHMOJIOTHYECKHUE 3HAHMS I PEIICHUS IpoOiIeM B
N3HAYaJIbHO )XU3HCHHBIX O6’I)€KT8,X;

OCO3HAaHWE IICHHOCTEH  HAy4YHOW  JEATEIbHOCTH, TOTOBHOCTh  M3y4aTh HPOCKTHYI |
HCCICA0BATCIIbCKYIO ACATCIIBHOCTD HHAUBHUAYAJIbHO U B I'PYIIIIC,

TOTOBHOCTh M CIIOCOOHOCTh K HENMPEpPHIBHOMY OOpa30BaHHMIO M CaMOOOPa30BaHHUIO, K AKTHBHOMY
IMMOJIYUYCHHUIO HOBBIX 3HAHUH 110 6I/IOJIOFI/II/I B COOTBCTCTBUU C ) KU3HCHHBIMHAU HOTpC6HOCT$[MI/I.

MertanpeameTHble pe3yJibTaThl

MertanpeameTHble pe3yabTaThl OCBOEHUS yueOHOro npeaMeTa «bruonorus BKIIOYAIOT: 3HAYUMBIE /TS
(hopMHUpPOBaHKST MUPOBO33PECHUSI OOYYAIOUIUXCS MEXKIUCIUILIMHAPHBIE (MEXKIpPEIMETHBIE) OOIeHayYHbIC
MOHATHUS, OTPAXKAIOUIME IIEIOCTHOCTh HAyYHOW KapTUHBl MHpa M CHELUANbHbIE METOAbI IO3HAHMS,
IIPUMEHEHUE B COBPEMEHHBIX HayKax (BELIECTBO, PHEPIHUs, SBJICHHE, MPOLECC, CUCTEMa, HAy4YHBIH (haKT,
NPUHIMUI, TUIOTe3a, OOOCHOBAaHHOCTb, 3aKOH, TEOpHUs, HCCIEAOBaHUe, HAOMI0/IeHe, W3MepeHHe,
SKCIIEPUMEHT U JPYTHE), YHUBEPCAIbHbIE TEXHOJOTNYECKUE IeUCTBUS (II03HABaTeIbHbIE, KOMMYHUKAaTUBHBIE,
peryiasTHUBHbIE), oObOecreyeHue CpeacTB (YHKIMOHAJIBHOW TIPaMOTHOCTH M COLMAIBHBIX HABBIKOB
oOydaroluxcsi,  CIIOCOOHOCTh ~ OOydYalroIIMXCsl ~ MCHOJb30BaTh  IIIyOOKHME — MEXJIUCUUIUIMHAPHBIE,
MHUpPOBO33PEHUYECKHE 3HAHUS W YHHBEPCAJbHbIE TEXHOJIOTMYECKHE JIEHCTBHS B IO3HABATEIBHOM U
COLIMAJIBHOM ITPAKTHKE.

MertanpeameTHble o0IIME pe3yIbTaThl OCBOCHUS CPEAHEr0 00pa30BaHMs JOJDKHBI OTPaXKaTh:

BJiiajeHue yHUBePCATbHBIMH Y4eOHBIMH IO3HABATEIbHBIMH JACHCTBHSIMM:

1) 6a3oBbIe JJOrHYECKHE JICHCTBHUS:

CaMOCTOSATENLHO CHOPMYTMPOBATH U AKTyaTHM3UPOBATH IPOOIIEMY, pACCMOTPETH €€ BCECTOPOHHE;

npu OCBOCHHMH 3HaHUU MNPpUEMBI  JIOTHYECKOI'0  MBIIIJICHUSA (aHaHI/IS, CHUHTCE3, CpaBHCHHE,
Kiaaccudukarus, 0000IIeHNE), PACKPhIBATh CMBICT OHOJOTMYECKHX TMOHATHI (BBIACIATH UX XapaKTepHbBIC
IMPpHU3HAKH, COXPAHATH CBA3U C APYTUMHU HOHSITH?IMI/I);

OTIPEIeISATh e JEATSIBHOCTH, 3a7aBaTh MapaMeTPbl U OMPEICNATh KPUTEPUU WX JIOCTHIKECHHH,
COOTHOCHUTD PE3YyJIbTAThl ACATCIbHOCTHU C ITOCTABJICHHBIMU BparaMu,

UCIIOJIb30BaTh OMOJIOTHYECKUE OHATHS /ISl OOBSICHEHHS (PaKTOB M TIPEAMOCHIIOK KUBOU TIPHUPO/IHI;

CTPOUTH JIOTHYECKUEC PaACCYKIACHUA (I/IHI[YKTI/IBHBIG, ACAYKTUBHBIC, II0 aHaJ'IOFI/ISIM), BBIABJIATH
3aKOHOMEPHOCTH M TIPOTHBOPEUHS B pACCMATPHUBAEMBIX SIBJICHUIX, POPMYIHMPOBATH BBIBOIBI U BHIBO/IHI;



NPUMEHATh CXEMHO-MOJICNIbHBIC CPEIACTBA IS H300pakeHUsl CBsA3e M CBSI3€ B H3y4aeMBIX
OMOJIOTMYECKUX OO0BEKTaX, a TaKkKe MPOTHBOPEUUIl pa3HOro pojJa, BBIABIEHHBIX B  Pa3IMYHBIX
MH(POPMALIMOHHBIX HCTOYHUKAX;

PazpaGorate 1utaH pemeHus mnpoOieM ¢ ydéTOM aHalu3a COCTOSIHMS MaTepUAIbHBIX U
HeMaTepUaIbHbIX PECYpPCOB;

BHOCUTb KOPPEKTHBBI B J€SATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIbTATOB JAEHCTBHM, OLlEHUBATh
PHUCKHU NOCIEACTBUM NEATENBHOCTH;

KOOPJAIMHUPOBATh U BBIOJIHATH PabOTy B YCIOBHAX pEaIbHOTO, BUPTYaJIbHOIO M KOMOMHUPOBAHHOTO
B3aHMOJICHCTBUS;

pa3BUBaTh KPEaTMBHOE MBIIUIEHUE NP PEILICHUH )KU3HEHHBIX POOIIEM.

2) 6a30BbIe HCCIET0BATENBCKHE TeHCTBUS:

BJIAJICTh HaBBIKAMU Yy4e€OHO-UCCIIE0BATEIbCKON U IPOEKTHOHN JEesTEeIbHOCTH, HABBIKAMM Pa3peIeHUs
npoOJeM, TEXHOJOTHYHOCTBIO W TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIIOMCKY METOAOB pELICHHUs
IIPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B I03HAHMS,

UCTIOJIb30BaTh PA3IMYHBIC BUABI IEATEILHOCTH 10 MOJIYYEHUIO HOBBIX 3HAHHM, UX MpeoOpa3oBaHUIo,
IpeoOpa3oBaHUI0 M NPUMEHEHHUIO B HAy4YHBIX YUPEXKIEHHUSIX, B TOM 4YHUCIE IpPHU CO3JaHMM HAYYHBIX H
COLIMAJIBHBIX MPOEKTOB;

(opMUPOBATH TUIl HAYYHOT'O MBIIJIEHUS, BIAaJI€Th HAYYHOU TEPMUHOJIOTUEH, KIIIOUEBBIMU ITOHATUSIMU
U METOJlaMU;

CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIC 33Ja4M B 0Opa30BATENBHON NEATETHHOCTH M KH3HEHHBIX
00BEKTaX;

BBISIBJISITH IPUYMHHO-CJIEICTBEHHBIE CBA3U U aKTyaJlM3UpOBaTh 337a4y, BbIBUTATh TUIIOTE3Y PEILICHUS
ee, HaXxOIUThb apryMeHThl [JIs JO0Ka3aTelbCTBA CBOMX YTBEP)KICHWM, 3ajaBaTh HapamMeTpbl U KpUTepuil
pelieHus;

aHaAJM3UPOBaTh MOJIYYEHHbIE B XOJ€ PEIICHUS 3aJayd pe3yibTaThbl, OLIEHUBATh MX JOCTOBEPHOCTb,
IIPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIIOBUSIX;

JlaTh OLIEHKY HOBOM CUTYyalluH, OEHUTh IPUOOPETEHHBIH OIBIT;

U3yYUTh IeJICHANPaBICHHBI MOUCK CPEJICTB MepeHoca U CIOCO00B JCHCTBHI B NPOQecCHOHATBHON
cpene;

YMETh IePEHOCUTH 3HAHUS B IIO3HABATEIBHYIO U MPAKTHYECKYIO 00JIACTH )KU3HEACSATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX PETHOHOB CYOBEKTOB;

BBIIBUTaTh HOBBIE WJEH, Ipe/aaraTb OpUTHMHAIbHBIE MOAXOAbl M PEIIEHHUs, CTaBUTh IPOOJIEMbI U
3aJ1a4M, JOIyCKasl albTEpPHATUBHBIC PELLICHUS.

3) padora ¢ unopmanmeii:

OpPUEHTHPOBATHCS B PA3MUYHBIX MCTOYHMKAX MH(OpMaIUU (TEKCTOBbIE yyeOHbIe MOCOOUS, HAyyHO-
MOMYJISIPHON JIUTEpaTypbl, OWOJIOTMYECKHE CIIOBAapH M CIPABOUYHUKH, KOMIIBIOTEpHBbIE 0a3bl JJaHHBIX, B
WuTepHere), aHanu3MpoBaTh WHGOPMALMIO Pa3IMYHBIX BHUJOB U (OpPM NpEACTaBICHHUS, OIICHUBATh e
JIOCTOBEPHOCTb U HEMTPOTUBOPEUUBOCTH;

(bopMyIMpOBaTh 3aMpPOChl U MPUMEHATh Pa3IMYHbIE METOABI MPH MOUCKE M O0TOOpEe OMOJIOrHYecKOi
nH(popManuy, HEOOXOAUMOM /JIsl pEeIIeHUs] HayYHbIX 3a/1a4;

npuobpectu OIIBIT MCIIOJIb30BaHUS MH(POPMALMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEpIICHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHMSI PA3JIMUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOpaTh ONTHMAaJbHYIO (hopMy MpencTaBieHUs OHOJIIOTMYECKON HH(pOpMaLuu
(cxembl, rpaduKH, TUarpaMmbl, TAOIHIIbI, PUCYHKH U JIPYTOe);

UCIMOJIb30BaTh HAYYHBIN S3bIK B KayecTBE CpeJCTBa Mpu pabore ¢ OHonornyeckoi mHpopmanueit:
MPUMEHITh XUMHUYECKHe, (U3NYeCKHe U MaTeMaTU4YeCKHue 3HAKHM M CHUMBOJBL, (Gopmynbsl, abOpeBuaTypy,
HOMEHKJIATypy, UCIOIb30BATh U MPe0OpPa30BbIBATh 3HAKMO-CUMBOJIMYECKHE CPEJCTBA HATIISAHOCTH;

o0nasaTte HaBbIKaMU OOHapy»KeHUs W 3aluThl WHGOpMaluu, HHPOPMAIMOHHON Oe30macHOCTH
JUYHOCTH.

Buiiasenne yHuBepCaJIbHBIMM KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obuienne:

u3ydaTh OOIEHHE BO BceX cdepax >KU3HU, aKTMBHO Y4YacTBOBAThb B TUAJIOTE HJIM OOCYXIEHUH I10
CYIIECTBYIOIIEH 00CyXIaeMoil TeMe (YMEHHEe 3a]1aBaTh, BBICKAa3bIBATh BOMPOCH OTHOCHUTEIFHO BBITIOJHEHUS
npeJularaeMoi 3a/1a4ui, YYUThIBATh HHTEPECHl U COTIACOBAHHOCTD MO3UIMHA JAPYTHX YYAaCTHUKOB JUajora Win
JICKYCCHH);



pacrio3HaBaTh HeBepOaJbHbIE CpEACTBAa OOLICHMS, IOHMMAaTh 3HAYCHHUE COIMAJIBHBIX 3HAKOB,
IPENOCHIIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CHUTyalMi, yMeThb CMAr4aTbh KOH(DIMKTBI M BECTH ce0s
HOPMAJIbHO;

BJIAJICTh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOACHCTBUS, IOHMMATh HAMEPEHUS JPYTUX JIOAEH,
U3MEPATh YBAKUTEIBHOE OTHOLICHNUE K COOECEIHUKY U B IPABHIBHON (opMe (HOpMYyITUPOBATh BO3PAKECHHUS;

Pa3BEPHYTO U JIOTMYHO M3J1araTh CBOW BONPOC C UCHOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cOBMeCTHAsI 1eSITeJIbHOCTh:

IOHUMAaTh U UCIOJIb30BATh IPEUMYIIECTBA KOMaHHOW U MHAMBUYaIbHOM pabOTHI IPU ONpPEIEICHUN
OMOJIOTHYECKUX MPOoOIIeM, 0OOCHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUsI ()OPM TPYNIIOBOTO B3aUMOICHCTBUS
IIPU pelIeHny y4eOHOH 3a1auu;

BBIOEPUTE TEMBI U METOJbI JCHCTBHI YYaCTHHKOB C Y4E€TOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
KaX/10T0 WwieHa KOJUIEKTUBA,;

COBMECTHAsl [EATEIIbHOCTb, OPraHu3allisd W KOOpJAUHALMS JEHUCTBUH IO €€ OCYIIECTBIEHUIO:
COCTAaBMUTb IUIaH AEUCTBHM, 3amMcaTh ACUCTBUSA C y4ETOM Liesell MOMX YyYaCTHHMKOB, OOCYIUTh PE3yJbTaThl,
IIPUHSATH COBMECTHYIO paboTy;

OLIEHUTb KauecTBO CBOEr0 BKJIAJAa M KOMAaHJIbl KaXKAOr0 Yy4YacTHHMKAa B OOIIMX pe3ysibTaTax Io
pa3pabOTaHHBIM KPUTEPUSIM;

npeJiaraTb HOBBIE NMPOEKTHI, OLIEHUBATh UJIEU C MMO3ULUU HOBU3HBI, OPUTUHAIBHOCTH, IPAKTUYECKON
MHHOBALUHY;

M3yualiTe MO3UTHBHOE CTPATErM4YECKOE IIOBEACHUE B PaA3JIMYHBIX YCTPOMCTBAX, BKIJIIOYAs
KpPEaTUBHOCTh U BOOOpaKeHUE, YTOOB! ObITh HHUIIMATUBHBIM.

Baagenue yHuBepcaJbHBIMHU PEryIssTHBHBIMH JCHCTBUSIMU:

1) camoopranu3amnms:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JUIsl BBIABJIECHUS NMPOOJIEM M UX PELICHUS B JKU3HEHHBIX U
HAyYHBIX IIEJIAX; MOJCTaBKU Ha OCHOBE OMOJIOrMYECKUX 3HAHUM, LIEJEBbIE U CMBICIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUSAX U IOCTYIKAX 10 OTHOLIEHUIO K KUBOU IPUPOAE, CBOEMY 3J0POBBIO U 3J0POBBIO OKPYKAIOIIHX;

CaMOCTOSITENIFHO HW3y4YaTh TI03HABATENbHYIO JESTEIbHOCTh, BBISBISATH TPOOJIEMBI, CTaBUTh U
(bopMyaMpoBaTh COOCTBEHHBIE 331a4l B 00pa30BaTEIbHOM JESTEIbHOCTH U )KU3HEHHBIX 00BEKTAX;

CaMOCTOSITENIbHO COCTABUTh IUIAH PELICHMs IPOOJIeM ¢ YUETOM MMEIOIIUXCSI PECYPCOB, €CTECTBEHHBIX
BO3MO>XHOCTEHN U IPUPOAHBIX YCIOBUH; 1aTh OLIEHKY HOBOM CUTYallHH;

YTOYHEHHE paMOK HACTOSIIEr0 MPeIMETa Ha OCHOBE JIMYHOI'O 1[BETA;

JieNaTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 32 PEIICHUE;

OLICHUTh TPUOOPETEHHBIN OIIBIT;

Obecneuenne GopMHpOBaHUS U oOecrieueHus OJaronpusATHON SpyTUIMU B pa3HbIX 001aCTAX 3HAHUH,
MIOCTOSIHHOE TOBBIILIEHUE CBOEr0 00pa3oBaTeNbHOIO U KYJIbTYPHOTO YPOBHS.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBOHM CHUTyallud, BHOCUTb KOPPEKTHBBI B JEATEIbHOCTH, OLICHUBATh COOTBETCTBHE
pE3yJIbTaTOB NENCTBUSM JIMLL;

BJIQ/IETh HABBIKAMU TIO3HABATEIbHOM pediexkcuu, TakKUMHU KakK OCO3HAHHOCTh IPOUCXOISIINX
JEeUCTBUI M MBICIUTEIBHBIX MPOIECCOB, X PE3YJIbTATOB M NMPHUUYUH, UCIOIB30BATh NPUEMBI pe(IEKCUU IS
OLIEHKH CUTYallHii, BIOOpa BEPHOIO PEILICHUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PEIICHNUS 10 UX CHHKEHUIO;

MOTHBBI IPUHATHS U apTYMEHTHI IPYTUX MIPH aHAIHU3€ Pe3yIbTaTOB AESITEIbHOCTH;

3) npuHATHE ce0s1 U IPYTrux:

MPUHUMATH ceOsl, MOHUMasi CBOU HEJOCTATKU U JIOCTOMHCTBA;

MOTHBBI IPUHATHS U apTYMEHTHI IPYTHX IIPHU aHAIMU3€E PE3yIbTaTOB ACITEIbHOCTH;

OTCTaMBaTh CBOE MPABO U MPaBO JPYTrUX NpU3HABATh OIIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MHUP C IMO3ULMU APYTOro YEJIOBEKA.

IIpenmeTHble pe3yJibTaThl 0CBOEHHS NPOrpaMmmsbl o 6uosoruu B 10-11 kiaaccax

[TpenmeTHbie pe3ynbTaThl ocBoeHUs nporpammbl COO no 6uosoruu Ha 6a30BOM ypOBHE BKIIIOYAIOT
XapakTepHble 11 yueOHoro npeaMera «buonorusy Hay4Hble 3HaHUS, HABBIKM U 0COOEHHOCTH JEHCTBUI 1O
OCBOCHHIO, TIPEOOPa30BaHUI0O U TPEOoOpPa3OBaHMIO 3HAHWUN, BHUIBI JEATEIBHOCTH 1O TMOJYYCHHUIO
HOBBIX 3HaHUI U MPUMEHEHMIO 3HAHUH B Pa3IMYHBIX HAYYHBIX YUPEKICHUAK, & TAKKE B PA3TUYHBIX HAYYHBIX



YUPSKACHUSAK. MMEIOT JKM3HEHHO Ba)XKHbIE OTHOIIEHUS, CBs3aHHble ¢ Ouojyorueil. B mporpamme
MIpe/ICTaBICHbI IPEIMETHBIE PE3YIbTAThI IO FOJaM 00yUYEeHUSI.

[IpenmerHble pe3yabTaThl OCBOEHUS yuyeOHoro mnpenmera «buonorus» ¢ 10 knacce HeoO6XoauMO
OTpa3UTh:

c(OPMHPOBAHHOCTh 3HAaHUI O MECTHOCTU M OMOJIOTMH B CHCTEME HAYYHBIX 3HAHHH, B COBPEMEHHOMN
€CTECTBEHHO-HAYYHOU KapTUHE MHUpa M HAyYHOIO MHPOBO33PEHUS, O BKJIAJ€ POCCUHUCKHX U 3apyOeKHBIX
YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (YHKIMOHAIGHOW TI'PaMOTHOCTH 4YEJIOBEKa JMJISi PEIICHHS
KU3HEHHBIX 3a71a4;

YMEHHE PACKPBITH COJEp)KaHHE OWOJOTHYECKUX TEPMHHOB W TOHSTUN: XKHU3Hb, KIETKA, OPraHU3M,
MeTaboim3M (OOMEH BEIIECTB W TNPEBPAIICHHE JSHEPIrHH), TOMEOCTa3 (CaMOperyJisiius), YpOBHEBas
OpraHu3aIysl >KUBBIX CHCTEM, CaMOBOCHPOM3BEACHHUE (PENpOayKIHs), HACICACTBEHHOCTh, U3MEHUYMBOCTH,
POCT U pa3BUTHE;

YMEHHUE H3NaraTh OHOJOTWYECKHE TeOpuHu (KJIETOYHAs, XPOMOCOMHAs, MyTAallMOHHAs, LIEHTpajbHas
JIOTMa MOJISKYJISIpHO# Omostoruw ), 3akoHbl (I'. Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o meHTpax
MHOT000pa3usi W TMPOUCXOXKICHHUS KyIbTypHbIX pactenuid H. . BaBuiosa), ompeneneHue TpaHHIBI UX
MIPUMEHUMOCTH K MOJJbEMHBIM CHCTEMaM;

yMEHHE BJaJleTh METOJaMH HAay4YHOI'O IMO3HaHUS B OuoONOruu: HAOMIOJECHHE U OMHCAHHUE >KUBBIX
CHCTEM, TIPOLIECCOB M HAIPABICHHWW, OpPraHM3alUs W TPOBEeIEHHE OWOJOTHUECKUX OSKCIIEPUMEHTOB,
BBIIBIDKEHHE THUIOTE3, BBIABICHHE 3aBHCUMOCTEH MeXIy (UKCUPOBAaHHBIMHU BEITUYMHAMHU, OOBICHEHHE
MOJTyYCHHBIX pPE3yJbTaTOB, HCIIOJIB30BAaHHE HAYYHBIX OOBSICHEHWH, TEOpHH M 3aKOHOB, YMEHHE [IeNIaTh
BBIBOJIbI HA OCHOBAHUU. TIOJYyUYEHHbBIE PE3YIIbTaThI;

Hcnonp30Banue CIEAYIONINX MPU3HAKOB BUPYCOB, KIETOK MPOKAPUOT U 3YKAPUOT, OAHOKIETOUHBIX U
MHOTOKJICTOYHBIX OpPraHU3MOB, OCOOEHHOCTH TMPOIIECCOB: OOMEHA BEIIECTB M MPEBPAILEHUS SHEPIHHU B
KIeTKe, (POTOCHMHTE3a, IUIACTUYECKOTO M OSHEPreTHYECKOoro oOMeHa, XEMOCHMHTE3a, MHTO03a, Meio3a,
OILJIOIOTBOPEHUS, PA3MHOXKEHHU S, UHAUBHUIYAIbHOTO PAa3BUTHsI OpraHu3Ma (OHTOTeHeE3). ;

YMEHHUE TPUMEHSTh MMOJy4YeHHBIE 3HAHHUS ISl O0BICHEHHUS OMOJIOTHYECKUX MPOIIECCOB M METOJIOB, IS
MPUHATHST MPAKTUYECKUX PEUICHH B MOBCEIHEBHON XH3HU C 1elbl0 oOecreueHus 0e30MacHOCTH CBOETo
3I0OPOBBSI M 370POBbsI OKPY)KAIOLINX JIFOAEH, COONIOECHHSI HOPM TPaMOTHOTO TOBEJCHHS B OKpYIKArolien
MPUPOAHON cpeze, MOHMMAaHUS HEOOXOAUMOCTH HCIIOJIb30BAHUS JOCTHKEHHH COBPEMEHHON OWUONOrvH U
OMOTEXHOJIOTUI IS PAIIHOHAIEHOTO IPUPOAONOIH30BAHNUS;

YMETh pPELIUTh 3JeMEHTapHble T'€HETHYECKHEe 3aJayd Ha MOHO- U JUTMOpPHIHOE CKpeIlrBaHUE,
CIICTJICHHOE HACJIEOBAHWE, COCTABHTH CXEMBl MOHOTHOPHIHOTO CKPEUIMBAaHMUSA JUIS TIPEICKAa3aHUs
HacJleI0BaHMsI TPU3HAKOB B OPTaHU3ME;

YMETb BBINOJHATH J1TAOOpPATOpHbIE U MpPAaKTHUECKHE padoThl, coONI0AaTh IpaBwia Npu padore ¢
yueOHBIM U JJAOOPaTOPHBIM 000PYIOBAaHUEM;

YMEHHE OIEHHBATh W HMHTEPIPETUPOBATh HHMOPMAIMIO OHOJOTHYECKOTO COJCPKAHUS, BKIIOYAS
NICEB/IOHAYYHbIE 3HAHUS W3 PA3IUYHBIX MCTOYHHKOB (CpeICTBA paclpocTpaHeHUs HWH(pOpMalMU, Hay4yHO-
MIOITYJISIPHBIE MaTepHalibl), ATHYECKHE AacleKThl COBPEMEHHBIX HCCIICJOBAaHUH B OWOJIOTHMH, METUIMHE,
OMOTEXHOJIOTHUH,

YMeTh co3naBaTh COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOIIEHUS, 0OMEHNUBATHCA OHMOJIOrMUYECKOM
uHpopManuen U3 HeCKOJIIbKUX HCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MMOHATHBIN anmapar OMoJIOTHH.

[IpenMeTHble pe3ynbTaThl OCBOEHUs ydeOHoro mnpeamera «buonorus» ¢ 11 kaacce HeoOX0aUMO
OTpa3UTh:

c(OPMHUPOBAHHOCTh 3HAHUI O MECTHOCTH W OHMOJIOTHM B CHUCTEME HAYYHBIX 3HAHUH, B COBPEMEHHON
€CTeCTBEHHO-HAyUYHOW KapTHMHE MHUpPAa U HAyYHOIO MHUPOBO33PEHHUS, O BKIIAJEC POCCHUICKUX U 3apyOeKHBIX
YVYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (YHKIMOHAIGHOW T'PAMOTHOCTH 4YEIIOBEKa IS PEIICHHS
KM3HEHHBIX 3a/1a4;

YMETh PacKphITh COJCpKaHUE OWOIIOTUYECKUX CHJI, TEPMHHOB W TIOHSITHN: BHJ, TOMYJISIIHS,
reHO(QOH, DBONIOLHUSA, MABIXKYIIME CHIBl ((AaKTOpPBI) HBOJIOLHUH, IPHUCIOCOOIEHHOCTh OPraHU3MOB,
BUZ000pa30BaHue, SKOJOTHYECKHE (DAaKTOPBI, IKOCHCTEMA, MPOMYIECHTHI, KOHCYMEHTHI, PEIyIEHTHI, IeTn
MUTaHUs, SKOJIOrHYecKas mupaMuaa, obuoreoueHos, buocdepa;

YMEHHE H3jaratb Owonorndeckue Teopun (dBomonnoHHas Teopus Y. JlapBwHaA, CHHTETHUYECKas
TEOPHsI SBOJIIOLINH ), 3aKOHBI ¥ 3aKOHOMEPHOCTH (3apoabiieBoro cxoactsa K. M. bapa, uepenoBanus rimaBHbIX
xBocTOoB W myter sBomtonmu A. H. CeeprioBa, yuenus o Omochepe B. U. Bepnaackoro), ompenenenue
IPaHMIIBI UX IPUMEHUMOCTH K MOABEMHBIM CUCTEMAaM;



yYMEHHE BJIaJETh METOJAaMH HAy4YHOTO IO3HAHUS B OHMOJOrMH: HAONIOJCHHE W ONMHMCAHUE >KUBBIX
CUCTEM, TMpOIIECCOB U HAMpaBICHHUM, OpraHu3alus | NPOBEICHHE OHOJOrMYECKUX OSKCIIEPUMEHTOB,
BBIJIBUKCHUE THIIOTE3, BBISBICHUE 3aBUCHUMOCTEH MeX1y (UKCUPOBAHHBIMHM BEITUYMHAMH, OOBSCHEHHE
MOJIyYEHHBIX PE3yJbTaTOB, HCIOJIb30BaHHWE HAYYHBIX OOBSICHEHHH, TEOPHMl M 3aKOHOB, yMEHHE JAeNaTh
BBIBOJIbI HA OCHOBAHUU. MIOJYUYEHHbBIE PE3YJIbTaThI;

MPUMEHSIIOTCS CIeAYIOUIHe MPU3HAKU OMOJIOrMYECKUX OOBEKTOB: BUIOB, MOIMYJISILIHMA, MPOAYLIEHTOB,
KOHCYMEHTOB, PEAyLEHTOB, OHWOTEOLIEHO30B M HKOCHCTEM, OCOOCHHOCTH IPOLECCOB: HACIEACTBEHHON
M3MEHUYUBOCTH, €CTECTBEHHOr0 0TOOpa, BUIA000pa30BaHUs, MPHUCIOCOOICHHOCTH OPraHU3MOB, JEHCTBUS
HKOJIOTUYECKUX (PaKTOpOB Ha OpraHu3Mbl, IEPEHOCa BEUIECTB M IOTOKA HSHEPrMH B IKOCUCTEMAX,
aHTPOTIOTEHHbIE U3MEHEHUSI B HKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpPOTa BEUIECTB M OMOT€OXUMUYECKUX
IIUKIIOB B Onocdepe;

YMEHHE MPUMEHSTh MOJy4YEeHHBIE 3HAHUS Il 00BSICHEHUSI OMOJIOTHYECKUX MPOLIECCOB U METOJIOB, IS
NPUHATHS TPAKTUYECKUX PEIICHUH B TMOBCEJIHEBHOM KM3HU C IIENbI0 OoOecreyeHus Oe30MacHOCTH CBOETO
3I0pPOBbSl M 3[I0POBBSl OKPYXKAIOUIMX JIIOJIEH, COOMIOACHUS HOPM IPaMOTHOIO MOBEJACHHUS B OKpY’Karollei
MPUPOJHOMN cpejie, TOHUMAaHUA HEOOXOIUMOCTH HCIIOIb30BAaHUS JTOCTH)KEHUI COBPEMEHHOM OMOIIOTHH IS
paIOHATIBLHOTO MPUPOAONOIB30BAHNUS;

YMETh pellaTh 3JeMEHTAapHble OHUOJIOrMYecKHe 3aJayd, COCTABISATH CXEMbl INEpPEeHOca BEUIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMETb BBINIONHATH JTA0OpPATOpPHBIE U MpPAKTHUECKHE paboThl, cOOIIOAaTh IMpaBWiIa HpU padoTe C
y4eOHBIM U JTa00PaTOPHBIM 000PYIOBAHHEM;

YMEHHE OLIEHWBATh U MHTEPIPETUPOBATH MH(POPMALIMIO OHOJIOTHYECKOTO COAECPKAHUS, BKIIOYAIOIIYIO
IICEBJIOHAYYHbIE 3HAHUS U3 Pa3IMUHBIX UCTOUHUKOB (CpPEICTBA CO3/IaHUs MH(OpPMALIUY, HAyYHO-TIOMYJISIPHbIE
MaTepuaibl), paccMaTpuBaTh TJO0ANbHBIE SKOJOTMYECKHE TMPOOJIEeMBbl COBPEMEHHOCTH, (OPMHUPOBATH
B3TJIS1bl K HUM COOCTBEHHYIO MO3ULHUIO;

YMeTh co3aaBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUS, OOMEHHBATHCS OMOJIOTHYECKON
nH(popManrei U3 HeCKOJIIbKUX HCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MMOHSATHBIN anmnapaT OMOJIOTHH.

Conep:xanue ydeOHOro npeamera «buosorus» B 10-11 kiaccax

Tema 1. bnosorus kak Hayka.

buonorus kak Hayka. CBsi3b OHOJNIOTMM C OpPraHU30BaHHBIMH, TEXHHYECKUMU H APYTHUMH
COXPAaHUBIIUMUCS HayKaMmH, Quiocoduei, STUKOU, SCTETHUKOW U mpaBoM. Poip Ouonoruu B COBpEMEHHON
Hay4yHOU kapTuHe mupa. Crucrtema OMOJIOTUYECKUX HAYK.

MeToapl TMO3HAHUA JKUBOM TpHpoAbl (HAOMIOJEHHE, OSKCIEPUMEHT, OIMCaHUE, W3MEepeHHe,
KJIaccuuKanms, MOJETUPOBAHNE, CTATUCTUYECKAst 00pabOTKa TaHHBIX).

JleMoHCcTpanum:

Ioptpetst: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: « MeTO bl TO3HAHUS YKUBOW TIPUPOJIBI.

JlabopaTopHble 1 NpaKkTHYeCKHE PAdOThI:

[Tpaktiueckass padora Ne 1. «lcnonp3oBaHue pa3iNyYHBIX METOAOB MPU HM3YyUYEHUH OMOJOTHYECKHX
O0OBEKTOBY.

Tema 2. JKuBble cuCTEMbI 1 UX OPraHU3aIUA.

JKupbie cuctembl (OMOCHCTEMBI) Kak MpeAMET HU3ydeHus Ouonioruu. OTIHYHE KUBBIX CHCTEM OT
HEOPraHWYECKON TPUPOIBI.

CpoiicTBa OmocHcTeM M WX pa3HOOOpa3ue. YPOBHH OpraHU3alMd OWOCHCTEMBI: MOJEKYIISIPHBIH,
KJIETOYHBINM, TKAHEBbIM, OpraHM3MEHHBIN, MOMYJISIIMOHHO-BUIOBOM, YKOCUCTEMHBINA (OMOTE€OIIECHOTUYECKUN),
ouochepHbIit.

JleMoHCTpanum:

Tabmuip! U cxembl: « OCHOBHBIE IPU3HAKH KU3HNY, « Y POBHH OPTaHU3AIIUHN KUBOH TIPUPOIBD).

Ob6opynoBanue: mojenb Mojaekyisl JJHK.

Tema 3. XumMu4eckuii cOCTaB U CTPOCHHE KJICTKH.
XUMUYECKUN COCTaB KJIETKH. XMMUYECKUE AJIEMEHTBI: MaKpOAJIEMEHThI, MHUKPOAJIEMEHTHI. Boma u
MHHEpPAJIbHBIE BELIECTBA.



@OyHKUIMHU BOJBI 1 MUHEPAIbHBIX BellecTB B kamepe. [loaaepikanue ocMOTHYECKOro GaaHca.

benku. CoctaB u crpoeHue O€IKOB. AMUHOKHCIOTBI — MOHOMEpHble Oenku. HesameHumbie u
3aMEHUMBIC  AMHHOKHCIOTHI. AMUHOKHCIOTHBIH ~ COCTaB. YPOBHH  CTPYKTYpbl ~ OEIKOBOH  MOJICKYJIBI
(mepBuyHasi,  BTOpPUYHAs, TpPEeTUYHAs W  YETBEPTUYHAs  CTPYKTYphl). XMMHUUYECKHE  CBOMCTBA
6enxoB. buonornueckue GyHKINU OEIKOB.

®epMeHTHl — Ouonornueckue kartanuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IIEHTp, cyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunsl. OTinyns pepMEHTOB OT HEOPTaHMYECKUX KaTaln3aTOpPOB.

VYrieBoibl: MOHOCaxapu bl (TJIF0KO03a, pubo3a M 1e30KCUprbd03a), aucaxapuibl (caxaposa, JaKTo3a) U
noJicaxapuabl (Kpaxmai, TIUKOTEeH, IeJUTI0I03a). buonorndeckne pyHKINU TPUMEHSIOTCS.

Jlunaer: TPUTIIALICPUIBI, dhochomumuapl, crepounibl. 'mapodribHO-THAPOGHOOHBIC
cBoiicTBa. buonornueckue Gpynkuuu aunuaoB. CpaBHEHHE MMOTyYEHHBIX OCJIKOB U JIUMHIOB KaK HCTOYHUKOB
SHEPIHUH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEHHOBBIX KUCIIOT. CTpOEHHE U
¢bynkuun JIHK. Ctpoenne u pynkiuu PHK. Buger PHK. AT®: ctpoenue u pyHkImu.

[lutonorus — Hayka o kamepe. Kierounas Tteopust — mpumMep B3auMOJEHCTBUSA Haei U (PaKTOB B
Hay4YHOM I1O3HaHUHU. MeTO bl HCCIIEOBAHUS KIIETKH.

Knetka kak nenoctHast xuBas cucrema. O01ue mpu3Haky KIETOK: 3aMKHYyTasi Hapy»Hasi MmemOpaHa,
mosekyibl JIHK kak reHeTudeckuit anmnapar, cucteMa CUHTe3a Oelka.

Tunsl KIETOK: dyKapuoTHdeckass U npokapuoTrueckas. OcCOOEHHOCTH CTPOEHUS! MPOKAPHUOTUYECKOU
kietku. Knerounast crenka norubaer. CTpoeHHe  3yKapHOTHYECKOW  KiIEeTKH. OCHOBHBIE — pa3iIuuMsl
pacTUTENBHOM, )KUBOTHON M TPUOHOM KJICTKH.

[ToBepxHOCTHBIE CTPYKTYpbI KJIETOK — KJIETOYHAast CTEHKa, [JIMKOKAJIUKC, ux
¢byukun. [Tnazmatuyeckas MeMOpaHa, ee CBOMCTBa u ¢bynkuu. [utonnazma u ee
opranousl. OmHomMeMOpanubie opranouasl: JIIC, ammapat [onbmku, Tu30coMbl KineTku. [loayaBTOHOMHBIE
OpraHou/ibl  KJETKW: MUTOXOHApUM, IutacTuibl. IIponcxoxxaeHne MUTOXOHApUM U macTud. Bunbl
mwiactuaa. HememOpanuble opraHouibl: puOOCOMBI, KJIETOUHBIM LIEHTP, LEHTPUOJIU KIETKH, PECHUYKH,
KryTuku. OyHKIIUM OpraHoU10B KJIETKU. BKittoueHus.

SAnpo — perynsaTopHslil LeHTp KiaeTku. CTpoeHue sizep: siaepHas 000J04YKa, KapuoIjia3Ma, XpoOMaTuH,
SIIPBIIIKO. XPOMOCOMBI.

[TepeBo3ka BelIecTB B Kamepe.

JleMoHCcTpanum:

[optpetsr: A. JleBenryk, P.Tyk, T.IIBann, M. lllneiinen, P.Bupxos, x. Yorcon, @.Kpuxk,
M. Vunkunc, P. ®panxnun, K. M. Bap.

/luarpammbl: «PacnpesieieHne OCHOBHBIX D3JEMEHTOB B HEXHMBOW mnpupoae», «Pacmpenenenue
OCHOBHBIX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabaunel u cxeMmsl: «I[lepuoanueckas TadnuIa OCHOBHBIX AJIEMEHTOB», «CTpOE€HHE MOJIEKYJ BOJABD,
«buocunTes 6enka», «Ctpoenne Momnekyn Oenkay, «Ctpoenne ¢pepmentay, «HyknennoBbie kucnotsl. JJHK»,
«Ctpoenne Moiekyn AT®D», «CtpoeHue 3yKapUOTHUYECKOW KIETKW», «CTpoeHue >KHUBOTHOU KIIETKHY,
«CTpoeHHe pacTUTENbHON KIETKNW», «CTpOeHHEe MPOKapHUOTUYECKOW KIETKN», «CTpoeHHe siapa KIETKH»,
«YrneBoas», «JIUuas.

OO6opyioBaHKe: CBETOBOII MMKPOCKOI, 00OpYZOBaHHE JUIs NPOBENCHHUS HAOMIOIACHUN, M3MEpEHMH,
AKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, KUBOTHBIX U OAKTEPUATIBHBIX KIETOK.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaboparopHas padota Ne 1. «3yueHune kaTaluTUYECKOW aKTUBHOCTH ()EPMEHTOB (10 TUITY aMUIa3bl
WJTU KaTajasbl)».

JlabopaTtopHnast padota Ne 2. «M3ydueHne XUMUYECKUX KJIETOK PACTEHUM, )KUBOTHBIX U KUBOTHBIX MO/
MHUKPOCKOIIOM Ha FOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUE.

Tema 4. 7KusHeaesiTeIbHOCTh KJICTKH.

OOmeH BemiecTB, WIM MeTa0OIM3M. ACCUMWISIMS  (IJIaCTUYECKUH OOMEH) U CUMYJIALHUA
(9HepreTUYEeCcKHil AUCKYpPC) — JIBE CTOPOHBI CIIOKHOTO Tpoliecca MeTabonu3Ma. Poib coxpaHeHHs BEIECTB U
SHEPTUU B METa0O0IN3ME.

Tunbl oOMeHa BemiecTB: aBTOTPO(HBIM M rerepoTpodHbIid. Poiabs ¢epMeHTOB B 0OMeHE BEIeCTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.



®otocunTe3. CBeroBast W TeMHas (a3l QorocuHTe3a. Peakumu dotocunresa. ddhdexkruBHOCTH
dboTocunTe3a. 3HaueHne porocuHTe3a M1 ku3HU Ha 3emute. CoO0IeHne YCIIOBUM OKPY KArOIIEH Cpeasl Ha
(oTocuHTE3€ M MEPHI 110 MOBBIIICHUIO €r0 MPOIYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHIA.

XemocuHTe3. XeMOCHHTE3UPYIOIIe OaKkTeprn. 3HaUYeHUE XeMOCHHTE3a JIJIs KU3HH Ha 3eMIIe.

OHepreruyecknii oOMeH B Kamepe. Paciienienne BemiecTB, BBIJCICHHUE W HAKOIUIGHHWE SHEPTHU B
KaMmepe. DTanbl 3Heprerudeckoro oomena. ['mukonus. bpoxenue u ero Bunabl. Kucinopoanoe okucieHue, uin
KJIeTouHoe Jpixanue. OxucnurenbHoe GpochoprmpoBanue. IHHEKTUBHOCTS FHEPTETHUECKOTO 0OMEHA.

Peakiun marpuyHoro cuHte3a. ['enernyeckas wuHbopmanus u JIHK. Peanmmsanus renernueckoi
uHpopmanuu B Kamepe. [‘eHeTHUeckuit Koo M ero CBOHCTBA. TpaHCKpWUIILUS — MATPUYHBIA CHHTE3
PHK. Tpancnsauust — 6uocunTes Oenka. Dtansl TpaHchasauuu. KonupoBanue amuHOKuCI0T. Pois pubocoma B
O6uocuHTe3e OenKa.

Hekiierounsie dbopMbI KU3HU — BUpychl. cTtopust OTKPBITHS BHPYCOB (.
. ViaHoBckuit). OCOOGHHOCTH XpaHEHHWsS W JKU3HEHHOTO IUMKIA BHPYCOB. bakrepuodaru. bonesnu
pacTeHMii, )KUBOTHBIX W 4YEJIOBEKa, BbI3bIBaeMble BUpycamu. Bupyc mmmyHnonedunura yenoseka (BUY) —
Bo30yautens CIIM/la. OGpaTHast TpaHCKpUIIIMS, peBepTa3za U uHTerpasa. [Ipodpmiaktuka pacrnpocTpaHeHHS
BHUPYCHBIX 3a00JIeBaHUN.

JdemoHcTpanuu:

[optpetsr: H. K. Konbios, [. . UBanosckuii, K. A. Tumupsizes.

Tabmuiel 1 cxembl: « Tumnel nutanus», «Metadonuzm», « MUTOXOHIpUNY, « DHEPTETHUECKUI 0OMEH,
«Xnopomacty, «®otocunrez», «Crpoenne HHK», «Ctpoennme u ¢QyHkunoHupoBaHue reHa», «CuUHTE3
Oenka», «l'enetmueckuii komy. », «Bupyce», «bakrepuodarmn», «CTpoeHHEe W KU3HEHHBIH LMK BUpYyca
CIINda, 6axrepuodaray, «Pemmukanus JJHK».

O6opynoBanue: mogenu-anmnkanuu «Yasoenue [IHK u tpanckpunums», «buocunte3 Oemkay,
«Ctpoenue kinetkw», moaenu ctpykrypsl JHK.

Tema S. PazMHoOkeHHe M HHAMBUIYAJIbHOE PA3BUTHE OPraHU3MOB.

KiteTouHbll MUK, WIK KU3HCHHBIA MUK KiIeTku. MHaTepdaza u muTto3. [Iporecchl, mpoTekaromue B
uHTepdasze. Permkanus — peakius matpudyaoro cuate3a JIHK. Ctpoenue xpomocom. XpoMOCOMHBIN HaOOp
— KapuoTui. J[MITOuaHbBICE W TaIUIOUJIHBIE XPOMOCOMHBIE HaOOpbl. XpoMaTuasl. LluTosornyeckne OCHOBBI
Pa3MHOKEHUS U UHJIMBUIYATILHOTO Pa3BUTHS OpraHu3Ma.

Henenne knerkm — wmuto3. Cragum wmwuto3a. [Ipouecchl, mpoucxoasmye Ha pa3HbIX CTaaAMsIX
MHTO3a. bronorndeckuii CMBICI MUTO34.

[Tporpammupyemasi rubesb KIETKH — aromnTo3.

®opMBbl pa3MHOXKEHHUS OPTaHU3MOB: O€CIooe W MojioBoe. Buasl O6ecronoro pa3MHOKEHUS: JIeJICHUE
HaABOE, IMOYKOBaHHUE OJHO- i MHOTOKJIETOYHBIX, criopoodpazoBaHue, BETCTaTUBHOE
pasMHoOkeHue. IckyccTBEHHOE KIIOHUPOBAHNE OPraHU3MOB UMEET 3HAYCHUE JIJIsl CEJICKIIUH.

[TonoBoe pa3MHOKEHHUE, €TO OTINYUE OT OECIOIOTO.

Meiios. Ctaguu wmeito3a. [Iporiecchl, mpoucxosmue Ha cragusx Mmenosa. [loBemenue xpoMocom B
Mmeroze. Kpoccunrosep. bruonornueckuii cMbIca M 3HaYE€HUE MENH03a.

["ameTorenes — nporecc 0Opa3oBaHMsI TIOJOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BBIE JKene3bl: CEMEHHUKHU U
suyHuKkd. OOpazoBaHue U Pa3BUTHUE TOJOBBIX KIETOK — raMeT (crepMaTo30u/l, STHIEKIeTKa) — CliepMaToreHes
1 oBoreHe3. OCOOEHHOCTH CoJiepKaHusl IUIIEKIETOK U criepMaTro3ou0oB. OmnogorBopenue. [lapreHorenes.

WunuBuayanbHoe  pa3BUTHE  (OHTOreHe3). DMOpHOHANbHOE  pa3BUTHE  (3MOpHUOTeHe3). DTambl
AMOPHOHATILHOTO pa3BUTHS y IMO3BOHOYHBIX JKHBOTHBIX nIpoOseHue, racTpyJIsIus,
opranorenes. [ToctamOproHanbHOE pa3BUTHE. THUIBI MOCTIMOPHOHATIBLHOTO PAa3BUTHA: MPSMOE, HEMpsIMOe
(MTMYMHOYHOE). AHAIM3 Cpelbl Pa3BUTHS OPraHU3MOB, (AKTOPOB, CIIOCOOHBIX IEPEXOJ0B BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 MBETKOBOT'O PACTEHUS: CTPOCHHE CEMSIH, CTaJIuU Pa3BUTHSI.

JdemoHcTpaumuu:

Tabmuiel U cxeMbl: «DOpMbI Pa3MHOKEHUS OPTraHU3MOBY, «J{BOHHOE OTIOIOTBOPEHUE Y IIBETKOBBIX
pacTeHuii», «BeretaTuBHOE pa3MHOXKEHUE pacTeHUi», «/leneHue kimeTox ruOHET», «CTpOEHHE MOJIOBBIX
KJIeTOK», «Ctpoenne xpomocom», «Knerounsiit ki, «Pemnukarus JITHKY. , «Muto3», «Meio3y, «IIpsamoe
1 HETIPSIMOE pa3BUTHEY, «['ameTorenes y MjaeKkonura u 4eoBekay, « OCHOBHBIE CTaIUM OHTOTCHE3ay.




O0opyioBaHme: MUKPOCKOT, MHUKponpenaparbl «CriepMaTo30Uu/IbI MICKOTHUTAIOMIETOY, «SliIeKieTka
MJIEKONUTaIIEero», «Kaprnoknnes B KiIeTkax KOpellKa JyKa», MarHUTHas MOJeNb-aniuinkanusa «/lenenue
KieTkn», moaens JTHK, Mogens MeTadazHoit XpOMOCOMBI.

JlaGopaTopHble U MpaKkTH4YecKHe padoThbi:

Jlabopatopnast pabora Ne 3. «HaOmroienue MuTO3a B KJIETKaX KOHYMKA KOpEIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax.

Jlabopatopnast pabdora Ned. «M3yueHue cojaepxaHus TIOJOBBIX KIETOK HAa TOTOBBIX
MHUKpOIIpernapaTax.

Tema 6. HacsieicTBeHHOCTh M H3MEHYMBOCTH CYILIECTB.

[Ipenmer u 3amauu reHeTuku. Mcropuss pa3Butusi reHetuku. Poiab muTomoruu u 3MOpPHOJIOTHH B
CTAaHOBJICHUH T€HETUKHU. BKi1al pOCCHICKUX U 3apyOEKHBIX YUYEHBIX B Pa3BUTHE T€HETUKUA. METO/ bl FTEHETUKH
(rubpugonornyeckuii,  IMUTOTCHETUYECKHUI,  MOJEKYyJIsIpHO-reHeThdeckuil). OCHOBHBIE  TI'€HETHYECKHE
noHsATusA. ['eHeTnueckasi CHMBOJIMKA, UCIIOJIb3yEMasi B CXEMaX CKpEIUBaHUsI.

3aKOHOMEPHOCTh  HAclie[IOBaHUs MpPHU3HAKOB, YycTaHoBieHHble ['. Mennenem. MonoruGpuanoe
CKpeuIrBaHue. 3aKOH eIuHoo0pa3ust THOPUAOB TMEPBOTO TOKOJIeHus. [IpaBmiio J1OMHHHPOBaHUS. 3aKOH
pacnpeneneHus Npu3HakoB. [ 'unores3a unctoTel Urpsl. [1osiHOE M HENMOJIHOE JOMUHUPOBAHHUE.

JuruGpunHoe ckpemirBaHue. 3aKOH HE3aBUCUMOTO HaclleZlOBaHUS NpU3HAKOB. LluTorenernyeckue
OCHOBBI JIUTMOPUAHOIO CKpEIMBAaHUA. AHANM3UpYIOLIee CKpeluBaHue. Mcrnonb3oBaHue aHaau3a JAaHHOIO
CKpEIIMBAHUS JUISI ONIPEICIICHUs TeHOTUIIa OCOOU.

CueruieHHoe wuccienoBanue npu3HakoB. Pabora T.Moprana mno cHenjIeHHOMY HacleI0BaHUIO
reHoB. Hapymienue crenienus reHoB B pe3yJibTaTe KPOCCUHIOBEpa.

XpOoMOCOMHas TEOpUsl HACJIECTBEHHOCTH. | eHeTHUeCKHue KapThl.

['eneTnueckuit 10JI. XpOMOCOMHOE onpeneneHue rnosia. AyToCOMBbI u MIOJIOBBIE
XpOMOCOMBI. ['OMOramMeTHble W TeTepOoraMeTHbIe OpraHu3Mbl. HacienoBaHue MNpPU3HAKOB, CIETUICHHBIX C
ITOJIOMKOH.

N3menunBOCTh. Bl HM3MEHYMBOCTH: HEHACJIEACTBEHHAass U HaciencTtBeHHas. Ponb  cpensl B
HEHACJIEJICTBEHHOW W3MEHYMBOCTU. XapaKTepUCTUKAa MOIU(DUKAIMOHHOW HW3MEHYMBOCTU. BapuarmoHHsbIit
psan u BapuanuonHas kpuBas. Hopma Coctossnue mnpusHaka. KoaudecTBeHHbIE W KayeCTBEHHBIE
XapaKTePUCTUKHU M UX HOpMa cocTosiHUSA. CBOMCTBA MOIU(MUKAIIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, wiam reHOTUNUYECKas, W3MEHUMBOCTb. KomOMHATHBHAS W3MEHUYMBOCTh. Meiio3 u
MOJIOBOM MPOIIECC — OCHOBA KOMOWHATUBHON M3MEHYUBOCTH. MyTallMOHHasT U3MEHUMBOCTh. Kitaccudukamms
MyTallUii: TeHHbIE, XPOMOCOMHbIE, TEHOMHBIE. YacToTa U MPUYMUHBI MyTalui. MyTareHsnbole (pakTopbl. 3aKOH
TOMOJIOTUYECKHX PSAOB B HaclieACTBeHHOU n3meHunBocTy H. 1. BaBunosa.

BuesinepHas HacieICTBEHHOCTh U U3MEHYMBOCTD.

I'enetuka uyenoBeka. Kapuorun yenoBeka. OCHOBHbIE METO/Ibl TEHETUKHU YEJIOBEKA: T€HEATIOTMUECKUM,
OJIM3HEIOBBIH, IUTOT€HETUYECKHU, OMOXUMUYECKHH, MOJIEKYJIIpHO-TeHeTHueckuii. CoBpeMeHHOe
OnpeJeJIeHUe TeHOTHUIA: MOJHOIT€HOMHOE CEKBEHHMPOBAHHE, F€HOTHUIHPOBAHHUE, B TOM YHCIE C MOMOUIBIO
[T11P-ananu3a. HacrmencrBenHnble 3a0oiieBaHMS YeIOBEKa: TEeHHBbIE OOJIe3HH, OOJIe3HHW C HACISICTBEHHOM
MPEIPacoIOKEHHOCThI0, XPOMOCOMHBIE Oose3Hu. CoMaTuyecKkue W TreHepaTuBHble MyTaluu. CTBONOBBIE
kieTku. [IpuHnmnel - 370poBOro  oOpa3a  KM3HH,  JUArHOCTUKH,  TNPOPUIAKTHKH W JICUCHHS
3a0oneBaHui. MeIMKO-TeHETUYECKOEe  KOHCYJNbTUpPOBaHME. 3HAUEHUE  MEAMIIMHCKOW  TEHETHKH B
MPEAOTBPAIIEHUY U BOSHUKHOBEHUHU T€HETHYECKUX 3a00JIEBAHUI UeIOBEKA.

JleMoHCcTpanum:

[optpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C.Yersepukon, H. B. Tumodeen-Pecosckuii,
H. U. BaBuios.

Tabmuipl 1 cxeMbl: «MOHOTHOPUIHOE CKPEIIMBAHUE W €r0 IUTOTCHETHYeCKash OCHOBa», «3aKOHBI
pacmpe/ieNieHusl U ero MUTOTEHETHYeCKast OCHOBAY, «3aKOH YHCTOTHI raMeT, «{luruOpuaHoe CKpeuuBaHuey,
«lluTomornueckre OCHOBBI JUTHOPUIHOTO CKpEIIMBaHUs», «Melo3y», «B3aumMoneiicTBie alIeIbHBIX TEHOBY,
«l'eHeTnyeckre KapThl PACTEHMM, >KUBOTHBIX WU 4YeJOBEeKay, «l'eHeTHka OCHOBaHUS», «3aKOHOMEPHOCTH
HACJIETOBaHMsI, CLETIJICHHOTO C MOJOMKOWY», «KaproTuIibl yenoBeka U AKUBOTHBIX», « BUIIbI H3MEHUNBOCTHY,
«Momudukarmonnas  U3MEeHUMBOCTHY, «HacmemoBanue  pesyc-haktopa», «l'eHeTHKa»  rpymnmay,
«MyTanuoHHas U3MEHIUBOCTH KPOBIY.

OO6opyoBaHue: MOACTU-ANTUINKAIIUN «MonorubpuaHoe CKpELIMBaHUEY, «Henonnoe
JOMUHUpOBaHUEe», «JuruOpuanoe ckpermuBanue», «llepekpéct XxpoMocoM», MUKPOCKOI U MUKpOIIpenapar
«dpozoduna» (Hopma, u3mMeHeHus GopMbI KPBIITLEB M OKPACKHU Teua), repOapuii «['opox moceBHOM».




JlabopaTopHble U NIpaKkTHYeCcKHe padoThI:

JlaGopatopnass pabora NeS5. «M3yueHue pe3ysJbTaTOB MOHOTHOPHUIAHOTO W JUTHOPUIIHOTO
CKpEUIMBaHUA y AP030(HiIbl Ha TOTOBBIX MUKpPOIpEnapaTax».

JlaGopatopnast pab6ota Ne6. «M3yuenne MoOAu(MUKAIMOHHOM HM3MEHUYMBOCTH, ITOCTPOCHUE
BAPUALIMOHHBIX PSIOB U BAPUALMOHHON KPUBOW.

JlaGopaTtopHnast pabota Ne 7. « AHanu3 MyTanuid y 1po30¢ui Ha TOTOBBIX MUKpPOIIpEnapaTax.

[Tpaktuyeckas padora Ne 2. «CocTaBiieHHE U aHATIN3 POIOCIOBHBIX JIFOJICH.

Tema 7. Bo10op Tes1. OCHOBBI OHOTEXHOJIOTUH.

Ceneknus Kak HayKa U MPoIecc. 3apoxkaeHue celekiuu u nomectukanuu. Ooydenne H. Y. BaBunosa
O LIEHTpax MPOUCXOXKIEHHUSI U MHOTrooOpasus KyJbTYPHBIX pacTeHHUH. LIeHTpbl MpOUCXO0XKICHHS AOMAIIHUX
XKUBOTHBIX. COpT, IOpOJIa, LITAMM.

CoBpeMeHHbIE METO/bI CceneKIU. MaccoBbIi U MHAMBUAYAIBHBIH OTOOPHI B CENIEKLUU PAaCTEHUH U
AKUBOTHBIX. OLleHKa aKcTepbepa. binskopoacTseHHOE CKpEIllMBaHUE — uHOpuauHr. Yncras
nuHuA. CKpeluBaHie 4MCThIX JUHUN. ['eTepo3uc, wim rubpuanas cuia. HeponcTBeHHOE cKpeliuBaHue —
ayropuaunr. Otnanénnas rubpuguzamms #u e€  ycrnexu. VICKyCCTBEHHBIH MyTauusi W MOJy4YCHHE
HOJUIIONJI0B. JIOCTHXKEHUS CeNIeKLIMU PACTEHUH, dKUBOTHBIX U COOpaHUIA.

buoTtexHonornu kak oTpaciu Mpou3BOJCTBA. [ eHHas MH)KEeHEepHsl. DTallbl CO3JJaHusl pEKOMOMHAHTHOM
JJHK wn Tpancrennslx opranu3mosB. Kilerounas unxeHepus. Knerounass KynbTypa. MUKpOKIOHAIBHOE

Pa3MHOXEHUE pacrenuii. KiionnpoBanue BBICOKOIIPOTYKTUBHBIX CENIbCKOXO35MCTBEHHBIX
OpPraHU3MOB. DKOJIOTUYECKHE M dThyeckue mpodiembl. [MO — MoauduIMpoBaHHbIE T'€HETHYECKUE
OpraHu3MBbl.

JleMoHcTpamu:

Iloprpersr: H. 1. BaBunos, 1. B. Muuypun, I'. 1. Kapneuenko, M. @. IBaHOB.

Talbnuubl 1 cxembl: KapThl «L{eHTpbl MPOMCXOXKAEHUS U MHOrooOpasusl KyJbTYpPHBIX PACTEHUI»,
«Ilopopl ToMalIHUX )KUBOTHBIX», «CopTa KyJIbTypHBIX pacTeHUil», «Otnanénnas rudpuauzanus», «Padorsl
akagemuka M. @. MBanoBa», «llomummonmus», «OO0bekTbl OuoTexHONOrUM», «KierouHsle KyIbTypbl U
KJIIOHHpOBaHHe», « KoHCTpynpoBaHue U IepeHOC FEHOB, XPOMOCOM).

OO6opyoBaHue: MyJISDKU IUIOZAO0B M KOPHEIUIONOB TUKUX (DOPM U KyJIbTYPHBIX COPTOB DPACTEHMH,
repOapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.

JlabopaTopHblie U IpaKTHYeCKHe PadoThI:

Okckypeust «OCHOBHBIE METOJBI M JOCTUKEHUSI CEJIEKIIMN PACTEHUN U )KMBOTHBIX (HA CEJIEKIUOHHYIO
CTAaHLUIO, IUIEMEHHYI0 (epMy, COPTOMCIBITATENIbHBIM Y4YacTOK, B TEMJIOBOE XO3AHCTBO, J1IaOOPaTOPHUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

TemaTnueckoe niianupoanue 10 kiaace

Ne Ha3panmue pasgesnoB u tem | KosimdyecTBo 4acoB DJIeKTPOHHBbIE (M (ppoBbIE)
/| NporpaMmal Bcero | Kourpoann | [Ipaktnyec | o0pa3zoBaTejbHBIC PECYPChI
ble padoThl | KHe padoThl
1 Buonorust kak Hayka 2 0,5 bubmuorexa LIOK
https://m.edsoo.ru/7f41¢c292
2 JKuBble cHCTEMBI W HX 1 bubmoteka [IOK
OpraHu3alus https://m.edso0.ru/7f41c292
3 XUMUYECKUH  CcOCTaB W 8 1 bu6nmoreka IJOK
CTPOEHHE KIECTKU https://m.edsoo.ru/7f41¢c292
4 KuzHenesaTenbHOCTh 6 butmoreka [IOK
KIETKH https://m.edsoo.ru/7f41¢c292
5 Pa3zmuoxenune u 5 1 bubmmoteka [JOK
WHIWBUAYaAbHOE PAa3BUTHE https://m.edsoo.ru/7f41c292
OpraHm3Ma
6 HacnencteeHHOCTD u 8 15 Bubiunoreka [IOK
M3MEHYHUBOCTh OpraHu3Ma https://m.edso00.ru/7f41c292
7 Ceneknus OpraHu3alui. 3 butmmoreka [IOK
OCHOBBI OMOTEXHOJIOTUHN https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 Bubaunoreka [IOK
https://m.edso0.ru/7f41¢292
HUTOro 34 0 4
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TemaTnueckoe nuiannposanue 11 kiaace

Ne HaumeHoBaHue pa3aesioB Koauuecrso wacos DJyieKTpOHHbBIE (HU(PPOBLIE)
n/n TeM NPOrpaMMbl Beer | Kourpou. Hpawruy. o0pa3oBaTesbHbIE PecypcChl
0 padoThI padoThI
1 DBOJIIOUOHHAS OWOIOT U 9 1 bubanoreka IHOK
https://m.edsoo.ru/7f41cc74
2 BoznukHoBeHUE u 9 05 bubnuoreka ILHOK
pa3BUTHE )KM3HU HA Bemiie ) https://m.edsoo.ru/7f41cc74
3 Opranuzmbl 51 5 1 bubauoreka HOK
OKpYKarolas cpeaa httDS://m.edSOO.rU/7f41CC74
4 Coo0miecTBa u 9 Bubamoreka LIOK
IKOJIOTHUYECKHUE CUCTEMBI https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpemst 5 BuGnuoreka LIOK
https://m.edsoo.ru/7f41cc74
UToro 34 0 2.5
IToypounoe niianuposanue 10 kaace
Ne Tema ypoka Koa-Bo DJIeKTpOHHBbIe HU(POBBIE
n/n 4acoB oOpa3oBarte/ibHbIE PeCypChbl
1 buonorus B cucreme Hayk 1 bubnnorexka HOK
https://m.edso0.ru/863e6122
2 Meroasl 1no3HaHMsS KMBOW Ipuponbl. [IpakTudeckas 1 bubnmnorexka HOK
pabota Ne 1 «Mcmonb30BaHue pa3InYHBIX METOJIOB MIPU https://m.edso0.ru/863e6122
M3Y4YEHUU OMOJIOTHUYECKIX 0OBEKTOBY
3 buonoruueckue cucTemsl, MPOLIECCH U UX U3YUYECHHE 1 bubnmnoreka HOK
https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KICTKH. Boma v MuHepalbHbIE 1 bubnuoreka [JOK
COJIH https://m.eds00.ru/863e674e
5 benku. CoctaB u cTpoeHue 6eaKoB 1 bubnmnoreka [JOK
https://m.eds00.ru/863e6b72
6 ®epMeHTHl —  OHOJIOTMYECKHE  KaTaJu3aTOpBI. 1 bubnmnorexka HOK
Jlaboparopnas padota Ne 1 «/3y4yeHne kaTaTuTHYECKOM https://m.eds00.ru/863e6b72
aKTUBHOCTH (EpPMEHTOB (Ha MNpHUMEpe aMuiIasbl WU
KaTasasbl)»
7 VYrieBoanl. JIunuael 1 bubmmoreka [IOK
https://m.edso0.ru/863e6870
8 Hyxnennosbie kucnorsl. ATO 1 bubnmnorexka HOK
https://m.edso0.ru/863e6d5c
9 Hcropuss m wmertonpl u3ydeHUs KieTku. Kierounas 1 bubmuoreka [JOK
TEopHst https://m.eds00.ru/863e6e88
10 Knetka kak 1mieinoctHas xuBas cucrema 1
11 | Crpoenne »sykapuoTudeckol KieTkd. JlaGopaTopHas 1 bubmoreka [JOK
pabora Ne 2 «M3ydyeHue cTpoeHHs KIETOK PACTCHMH, https://m.eds00.ru/863e6ff0
’KUBOTHBIX, TPHOOB M OaKTEpUH MOJ MHUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKPOIpENapaTax U UX OMHCAHHUE
12 | OGMeH BemIecTB WIM META0OTU3M 1 bubmoreka [JOK
https://m.eds00.ru/863e766¢
13 doTocuHTe3. XEMOCHHTE3 1 but6mmoreka [IOK
https://m.edso0.ru/863e7c98
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14 | Dueprernueckuii oOMeH 1 bubnmoreka [JOK
https://m.edso0.ru/863e7aae
15 KusHeHHBIH MK KIeTKH. [lemeHue KineTku. Muros. 1 bu6nuoreka [IOK
Jlabopatopuass pabora Ne 3 «HaGmromenue mmro3a B https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYHMKA KOpEIIKa JIyka Ha TOTOBBIX
MHUKpOIpenaparax»
16 | buocunTes Oenka. Peakiys MaTpu4HOro CHHTE3a 1 bubmmoreka [JOK
https://m.edso0.ru/863e796e
17 | Tpaucnsuus — OHOCUHTE3 Oenka 1 bubmmoreka [IOK
https://m.edso0.ru/863e796e
18 | Heknero4Hbie ()OPMBI )KU3HU — BHPYCHI 1 bu6mmoreka [IOK
https://m.edso0.ru/863e7540
19 | ®dopMbl pa3MHOKEHHS OpPraHU3MOB 1 bubnnoreka HOK
https://m.edso0.ru/863e81b6
https://m.edso0.ru/863e831e
20 | Meiio3 1 bu6nuoreka [IOK
https://m.edsoo.ru/863e7f4a
21 | Obpa3oBanuMe W  pa3BUTHUE  IIOJIOBBIX  KJICTOK. 1 bubnmoreka [JOK
OmnonorBopenue. JlabopatopHas pabora Ne 4 https://m.edso0.ru/863e81b6
«M3yueHne CTPOEHUS TMOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOTpenaparax»
22 | MapuBuyanbHOE Pa3BUTHE OPTaHU3MOB 1 bubnmnorexka HOK
https://m.edso0.ru/863e8436
23 |T'emetmka — Hayka O HAaCJIEICTBEHHOCTH U 1 bubnnorexka HOK
HU3MEHYHUBOCTH https://m.edso00.ru/863e86f2
24 | 3aKOHOMEPHOCTH HaCIICIOBaHHS NPU3HAKOB. 1 bu6mmoreka [IOK
MOHOTHOPHIHOE CKPEIIMBAHHIE https://m.edso0.ru/863e8878
25 | lurnOpumHOe CKpeUIMBaHWE. 3aKOH HE3aBHCHMOTO 1 bubnnorexka HOK
HaCJICIOBaHMsI IPH3HAKOB https://m.edso0.ru/863e89a4
26 | CueruieHHOE HacleqOBaHUE MpU3HaKoB. JlaboparopHast 1 bubnmnoreka [JOK
pabota Ne 5 «M3yueHue pe3yabTaTOB MOHOTHOPHIHOTO https://m.edso0.ru/863e8c60
U JAUTHOPUIHOTO CKpEeHIMBaHUS Yy Apo30puiIbl Ha
TOTOBBIX MUKPOITpETapaTaxy
27 I'enetnka rnoJa. HacnegoBanue IPU3HAKOB, 1 bu6nunoreka [IOK
CLETUICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
28 | U3menunBoCcTh. HeHacnenacTBeHHas  M3MEHUYHUBOCTD. 1 bu6nunoreka [IOK
JlabopaTopHas pabota Ne 6. N3zyuenue https://m.edsoo.ru/863e8efe
MOIU(PUKAITIOHHOM W3MEHUYUBOCTH, MOCTPOCHHUE
BAPUALMOHHOTIO Psifia U BADHALIMOHHON KPUBOW»
29 | HacnencrBeHHas u3MeHUMBOCTh. JlabopaTopHas pabora 1 bubnuoreka [JOK
Ne 7. «Anamu3 myrtanuii y Jpo30QHisl Ha TOTOBBIX https://m.edso0.ru/863e8efe
MUKpOTpenaparax»
30 | I'eneTuka JemoBeKa 1 but6mmoreka [IOK
https://m.edso0.ru/863e8d78
31 | PesepBHbIi YPOK. O60061eHne 1o TeMe 1
«HacnencTBeHHOCTh M K3MEHYHUBOCTh OPTaHU3MOBY
32 | CenekIus Kak HayKa M IPOIeCC 1 bubmoreka [JOK
https://m.edso0.ru/863e9214
33 Meroapl W JOCTHKEHHS CEIIEKUMU pPACTEHUU U 1 bu6nuoreka [IOK
YKUBOTHBIX https://m.eds00.ru/863e9214
34 | bUOTEXHOJIOTUs KaKk OTpacib MPOU3BOJICTBA 1 bubnmoreka [JOK
https://m.eds00.ru/863e9336
UTOro 34
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IMoypouHoe miianupoBanmne 11 kiaace

Ne Tema ypoka Koa-Bo | DaexkTpoHHbIe HM(ppOBLIE 00pa3oBaTebHbIE
n/n 4acoB pecypchl
1 DBOJIIOLIHS U METObI €€ N3YUEHUS 1 Bbubianoreka HOK
https://m.edso0.ru/863ea20e
2 Hcropus pa3Butus npeacTaBiecHuii 00 IBOTIONNUN 1 bubnuorexa [HOK
https://m.eds00.ru/863e9570
3 MuUKpO3BOTIOLMS 1 bubnuorexa [HOK
https://m.edso00.ru/863e9cle
4 [Monynsums Kak 3JIeMEHTapHas €IUHWIA BUJIA U 1 Bbubanoreka HOK
somronnu. JlaboparopHas padora Ne 1 «CpaBHeHne https://m.eds00.ru/863e99c6
BUJIOB 1O MOP(HOJIOTHYECKOMY KPUTEPUIO»
S | JImwkymue cuibl  (9JeMeHTapHble  (DaKTOpHI) 1 bubnuorexa LHOK
HBOJIIOIIMI https://m.edso00.ru/863e9da4
6 | EctectBeHHBII 0TOOP U €10 HOPMBI 1 bubnuorexa LHOK
https://m.eds00.ru/863e9ed0
7 | Pe3yabTaThl HBOJIIOIINH: MPUCTIOCOOTICHHOCTh 1 bubnmnoreka LHOK
OpraHm3MoB W BuJ000pa3oBanue. JlaboparopHas https://m.edso0.ru/863e9fde
pabora No 2 «Omucanue NPUCIIOCOOIEHHOCTH
OpraHm3Ma u €€ OTHOCHUTEIILHOTO XapaKTepay
8 Hanpasnenus u myTd MakpO3BOJIIOLUN 1 bubnmnoreka HOK
https://m.edso0.ru/863e9cle
9 | HeoOpaTUMOCTD 3BOJIIOLIUH 1
10 | Mcropust »u3HU Ha 3eMIIe U METOJIbI €€ M3YUCHUS 1
11 | I'umoTe3bl MPOUCXOXKICHHSI XKU3HU Ha 3eMIIe 1 bubnmnoreka LHOK
https://m.eds00.ru/863ea5a6
12 | Pa3BuTue ®U3HU HA 3€MIIC 10 3PaM U TIEPUOIAM 1 bubnuoreka LIOK
https://m.edsoo.ru/863eabbe
13 | OcHOBHBIE OTambl 3BOJIOIUK PACTUTEIILHOTO U 1 bubnuorexa [HOK
’KUBOTHOrOo Mupa. [IpakTndeckas pabora Ne 1 https://m.edso0.ru/863ea8bc
«/3ydeHne WCKOIMAeMBbIX OCTAaTKOB pACTCHHHA U
KUBOTHBIX B KOJUICKIIMSIX)
14 | CoBpemMenHas cHCTEMa OPraHUIECKOTO MUPa 1 bubnuoreka LIOK
https://m.edsoo.ru/863ea48e
15 | Dposmronus YenoBeka (aHTPOIIOTEHE3) 1 bubnuoreka LIOK
https://m.edso0.ru/863eac2c
16 | JIsmxymue cuibl (hakToOpbl) aHTPOIIOTeHe3a 1 bubmmoteka L[IOK
https://m.edso0.ru/863ead44
17 | OcHOBHBIE CTAIMH IBOJIIOLUHN YEIIOBEKA 1
18 | YenoBeueckne packl W NPHUPOJHBIC aJalTaIlMA 1 bubnmnoreka [HOK
JeIoBeKa https://m.edso0.ru/863eaea2
19 | PesepBubiit  ypok.  OOoOmieHne 1Mo  Teme 1
«Bo3HUKHOBEHHE U pa3BUTHE )KU3HH HA 3emiiey
20 | Dkousorusi Kak HayKa 1
21 | Cpenpl OOMTaHUS U SKOJIOTHUECKUE PAKTOPHI 1 bubnmnoreka LHOK
https://m.edsoo.ru/863eafec
22 | Aduoruueckue Qakropsl. JlabopaTopHas pabora Ne 1 bubnuotexa I[HOK
3. «Mopdomoruueckue OCOOCHHOCTH PACTEHHU W3 https://m.edsoo.ru/863eb10e
pasHbIX MecT oOuTaHusy. JlabopaTopHas paborta Ne
4. «BnusHue cBera Ha POCT M Pa3BUTHE YEPEHKOB
KoJIeyca»
23 | buornueckue HaKTophI 1 bubmmoreka [IOK

https://m.edso0.ru/863eb348
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24 | DKOMOTHYECKHE  XAPAKTCPUCTHKU  IMOMYJISAIHH. 1
[Tpaktrueckas padora Ne 2 «Iloacy€r moTHOCTH
MIONYJIALIMI pa3HBIX BUIOB PACTCHUID)
25 | CooOriecTBa OpraHM3MOB — OHOIICHO3 1 Bubnuoreka LHOK
https://m.edso0.ru/863eb46a
26 | DKOJOTrHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 bubnuorexa LHOK
https://m.edso0.ru/863eb46a
27 | OcHOBHBIE MOKa3aTeln 9KOCHUCTEMEL. 1 bubnuoreka HOK
Okonoruyeckue nupamuabl. CBOHCTBA IKOCUCTEM. https://m.edso0.ru/863eb5fa
Cykueccus
28 | IlpupoiHbIE SKOCUCTEMBI 1
29 | AHTPOIIOT€HHBIC YKOCHCTEMBI 1
30 | buocdepa — rirodanabpHas YKOCHCTEMA 3eMIIH 1 bubnuoreka LIOK
https://m.edso00.ru/863ebb5e
31 | 3aKOHOMEPHOCTH CYIIECTBOBaHUS OnOoCheps 1 bubnuorexa [HOK
https://m.edso0.ru/863ebd16
32 | YenoBeyecTBo B Orochepe 3emin 1
33 | CocyiecTBOBaHKE TPUPO/IHI U YSIIOBCUECTBA 1 bubnuoreka LIOK
https://m.edsoo.ru/863ebale
34 | PesepBHbiii ypok. O000ImeHne Tembl «CooliiecTBa 1
Y DKOJIOTUYECKUE CHCTEMBI»
NUTOIrO 34
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