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HOACHUTEJBHAA 3AIINCKA

[Tpn pazpaboTke mporpaMmbl MO OWOJIOTMA TEOPETUYECKYHO) OCHOBY JUIS
ONpEACTIEHUST TMOAXOM0B K (POPMHPOBAHUIO COACPXKAHUS Y4eOHOro mnpeaMmera
«buonorusty  cocraBuiM: KOHUentyaiueHele mnonoxkenus DOIOC  COO o
B3aMMOOOYCIIOBJICHHOCTH  LEJICH, COACP)KaHWs, PeE3YJbTaTOB OOydYeHUus U
TpeOOBaHU K YPOBHIO MOJArOTOBKU BBIMYCKHUKOB, MOJIOXKEHUS 00 OOLIMX LENIX U
NPUHLAINAX, XAPAKTEPU3YIOIIUX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHETO
obmero oOpazoBanusi B Poccuiickoii denepain, a TakKe MOJOKCHUS O
cnenu@uke OMOJIOTUY, €€ 3HAUCHUU B MTO3HAHUM YKUBOM MPHUPOIBI U 00ECCIICUEHUH
CYLIECTBOBAHMS YEIOBEUECKOro oOuiecTBa. COrNMACHO HA3BAHHBIM TOJIOKCHUSIM,
OIpEAETIEHBI OCHOBHBIE (PYHKIIMK TPOrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mo OwosorMm HaéT NPEACTABICHUE O LeENIx, 00 oOumen
cTpaTeruv OOYyYEHHs, BOCIHUTAHUS U Pa3BUTUS OOYYAIOUIUXCS CpeACTBaMU
yueOHOro mnpeamera «buosorus», ONpeaenser o0A3aTeabHOE MPEAMETHOE
COJIEP)KAHUE, €r0 CTPYKTYpPy, PacnpeleicHue Mo pasfeiaM W TeEMawm,
PEKOMEHYEMYIO MOCIIEI0BATEIbHOCTh U3yUECHUsT YUEOHOr0 Marepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIPEAMETHBIX CBS3€H, JIOrMKM 00pa3oBaTelbHOIO
MPOoLECcca, BO3PACTHBIX 0COOCHHOCTEN 00y YarOIINXCsl.

B nporpamMe mo OMOJNIOTMM TakKE YUYMUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JINYHOCTHBIM, METAMPEIAMETHBIM M MPEIMETHBIM Ppe3yJibTaram
oOydyeHuss B (OPMHUPOBAHUM OCHOBHBIX BHJOB y4€OHO-MO3HABATEIBHOMN
JEATENBHOCTHA/YUEOHBIX JCHCTBUH OOYYaOIMUXCA IO OCBOCHUIO COJCPKAHUS
OHOJIOrHYECKOT0 00PA30BAHHSI.

B nporpamme no 6uonorun (10—11 knaccel, 6a30BbIi YPOBEHB) PEATM30BAH
OPUHIUI TPEEMCTBEHHOCTH B M3Y4YeHMM OMOJoruM, Onarojaps 4yeMy B Hel
OPOCMATPUBACTCS  HAMpPABJICHHOCTh HA PAa3BUTHE 3HAHWN, CBS3aHHBIX C
(OPMUPOBAHMEM  €CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OPUEHTALMIN JINYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, MPEACTABIECHUN O 310POBOM
o0Opaze >KM3HM M OCPE)KHBIM OTHOILICHWUEM K OKPY KAroUICH MPUPOAHOH Cpele.
[ToaTomMy Hapsaay ¢ U3ydeHHEM OOIICOMONIOTUYECKUX TEOPHIA, a TaKKe 3HAHUH O
CTPOCHUU KUBBIX CUCTEM PA3HOTO PaHTa M CYLUIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLECCOB B MPOrpaMMe MO OMOJIOTMH YIECICHO BHAMAHWE HCIIOJIB30BAHUIO
NOJTYYEHHBIX 3HAHWI B MOBCEAHEBHOM JKU3HU ISl PELICHUS MPUKIIAHBIX 33724, B
TOM 4ucie. NPOQUIAKTUKA HACJIECACTBEHHBIX 3a00JE€BAHUI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUS 3KOJIOTHYECKH
LEJNECO00PA3HOr0 MOBEACHUS B OKPYXKAIOIICH NPUPOIHOM Cpene, aHanmsa
BIIMSIHUSL XO3SHCTBEHHOM AEATENBHOCTH YEJIOBEKA HAa COCTOSIHUE MPUPOJHBIX U
HCKYCCTBEHHBIX SKOCUCTEM. YCUJICHUE BHUMAHUS K TPUKIAHONW HAMPaBICHHOCTH
y4eOHOro npeamera «bruosiorusyy mpoaUKTOBAHO HEOOXOJUMOCTBIO 00eCIEeUEHuUs
YCIIOBUH [UIsl PELICHUSI OJTHOW M3 aKTYaJbHBIX 3a4a4 [KOJIBHOIO OMOJIOTHYECKOTO



oOpasoBaHMsl, KOTOpas mpeamonaracT (OPMUPOBAHME Yy  OOYYAROLIUXCS
CMOCOOHOCTH aJanTUPOBAThCS K WM3MEHEHHUSM JAUHAMUYHO Pa3BUBAIOLICTOCS
COBPEMEHHOTO MHpA.

buonorus Ha ypoBHE cpemHero oOuiero 00Opa3oBaHUs 3aHUMAET BAXKHOE
Mecto. OHa oOecrneunBact (POPMHUPOBAHUE Y OOYYAKOUIMXCS MPEACTABICHUNA O
HAY4YHO! KapTHMHE MHpPA, paclIMpseT U 000OLIACT 3HAHUS O KUBOW MpHUpone, €€
OTJIMYUTEIbHBIX MPU3HAKAX — YPOBHEBOW OpraHM3alMU W HSBOJIOLUM, CO3AaET
yCIOBMSI  JJIf: TO3HAHMS  3aKOHOB  KMBOW  MpUponbl, (OPMUPOBAHUS
(YHKIIMOHAIBHONH TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0O€30MacHOro obpasa
YKU3HU, IKOJIOTMUECKOTO MBILILIEHUS, IICHHOCTHOTO OTHOLLIEHUSI K KUBOM PUPOAEC
Y YETIOBEKY.

Bonblioe 3HaYeHnEe OUOJIOTUS UMEET TAKKE JUTsl PEIIEHUS] BOCOUTATEIBHbBIX U
pa3BHBAKOIIMX  3aJa4  CcpeaHero  oOmero  oOpa3oBaHMs,  COIMAIM3AIUN
oOyuarommxcs. M3yuenne Ouonoruu o0ecneunBacT yCcuoBus uist ((OPMHAPOBAHHS
UHTEJUIEKTYaJIbHBIX, KOMMYHUKAIMOHHBIX M HUH(OPMAIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJBTYpPbI, CHOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX 3HAHUHN C
PEJCTABICHUSIMHU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (QU3UKU, XUMUU
u reorpadpuu. HazpaHHbIE MOJOKEHUS O MPEAHA3HAYCHUM Y4eOHOro MpeaMeTa
«buonorusy COCTaBWIM OCHOBY Ui ONPEIACNICHHS NOAXOA0B K OTOOpPY H
CTPYKTYPUPOBAHUIO €ro COJAEpKaHWs, MNPEACTABJICHHOTO B MPOrpamMMme o
OHMOJIOTHH.

Ot6op conepxanus yueOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C TO3MLMHA KyJbTYpoCcOOOPa3HOTO MNOAXO0JA, B COOTBETCTBUM C
KOTOPbIM O0OyYaroumecs MOJKHbBI OCBOMTH 3HAHWS W YMEHHUsS, 3HAUUMBbIE IS
(dopMupoBaHus OOHICH KyJIbTYPbI, ONPEACISIONME aJCKBATHOE TMOBEICHUE
YeJIOBEKA B OKPYXKAIOLIEH MPUPOAHON Cpeae, BOCTPEOOBAHHBIE B MOBCEIHEBHOMN
JKU3HU M TPAKTUYECKOU AesTenbHOCTH. Oco00€ MECTO B 3TOH CUCTEME 3HAHWI
3aHUMAIOT AJIEMEHTHI COJEPIKAHUS, KOTOPBIE CITy>KaT OCHOBOM [isl (JOPMUPOBAHUS
MPEICTABIICHAN O COBPEMEHHONW €CTECTBEHHO-HAYYHOW KapTUHE MHpa H
LHEHHOCTHBIX ~ OPUEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHW3alluu
OHOJIOrMYECKOT0 00PA30BAHHSI.

CTpyKTypUpOBaHHUE COAEPKaHUS YUYEOHOro Marephajia B MPOrpamme IO
OMOJIOTMH OCYIIECTBICHO € YYETOM TNPUOPUTETHOTO 3HAYCHUS 3HAHWA 00
OTJIMYUTEIBHBIX 0COOEHHOCTSIX JKUBOM MPUPOJIBL, O €€ YPOBHEBOW OpraHu3aluu 1
ABOJIIOLMK. B COOTBETCTBUM C 3TUM B CTPYKTYype y4eOHOro mpeameTa « buomaorus»
BBIJICTICHBI CJIEAYIOLME COMEpKaTeabHble TuHUK: «bronorus kak Hayka. MeTo bl
HAY4YHOro mno3HaHus», «KieTka kak Ouoniornyeckas cucrema», «OpraHu3M Kak
Oouonornueckas cuctema», «CucremMa M MHOrooOpa3ue OpraHMuYECKOro MHUpPay,
«DBOMIONMS KUBOK MPUPOABD), « IKOCUCTEMbI U IPUCYLIUE UM 3aKOHOMEPHOCTIY.

Lenb uzyuenus yueOHOro mpeamera «buosiorusy Ha 0a30BOM YpPOBHE —
OBJIaficHUE  OOyYAIOIUMHUCS  3HAHUSAMU O  CTPYKTYPHO-(QYHKIIMOHAIBLHOM



OpPraHM3allid J>KUBBIX CHCTEM Pa3HOrO paHra M MNPUOOPETEHHE YMEHUIA
UCMOJb30BaTh 3TH 3HAHWS AJIs TPAMOTHBIX JEHCTBUII B OTHOLICHWM OOBEKTOB
YKUBOM MPUPOJBI M PELICHHS Pa3IMYHbIX KU3HEHHBIX MPOOIIEM.

JlocTkeHre 1enm u3ydeHust yueOHoro npeamera «buonorus» Ha 6a30BOM
YPOBHE 00ECTIEUNBACTCS PEIICHUEM CIICAYOIINX 3a/1a4:

OCBOEHME OOYYArOUIMMMCS CHCTEMbl 3HAHWA O OWOJIOTMYECKUX TEOPHSIX,
YUCHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIOTE3aX, MPABWIIAX, CIYXKAIIUX OCHOBOWM
s (POPMUPOBAHUS MPEACTABICHUA O €CTECTBEHHO-HAYUYHOH KapTUHE MHpA, O
METOJAX HAyYHOTO MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM PA3HOTO YPOBHSI OPraHM3ALMK, BBIIAOIIUXCS OTKPBITHSAX U COBPEMEHHBIX
HCCIICAOBAHUSIX B OUOJIOTHH,

(GopmupoBaHue y OOy4YarOIIMXCs TMO3HABATENBHBIX, WHTEIIEKTYATbHBIX W
TBOPUYECKUX CIMOCOOHOCTEH B MPOLECCE aHAM3Aa JAHHBIX O NYTIX Pa3BUTHS B
OMOJIOTMM HAy4YHbIX B3MJISAOB, MACH M MOAXOAOB K M3YUYCHHIO >KMBBIX CHUCTEM
PA3HOrO YPOBHSI OpraHU3alii;

CTAaHOBJIEHHE Yy oOywarommxcs OOmed KyabTypel, (YHKIMOHATBHON
IPaMOTHOCTH, Pa3BUTHE YMEHUH OOBSCHATh U OLICHUBATH SIBJICHHUS OKPY>KAOLIETO
MUpPa KMBOW NOPHUPOAbI HA OCHOBAHMM 3HAHWIA W ONBITA, MOJIYYEHHBIX MPH
U3y4eHU U OMOJIOTUN,

(¢opmupoBaHne y OOydYarOIMXCs YMEHWUH WJUTFOCTPUPOBATh 3HAUEHUE
OMOJIOTMUECKAX 3HAHWA B NPAKTHYECKON NEATEIBHOCTH YEIOBEKA, PA3BUTHH
COBPEMEHHBIX MEIULIMHCKAX TEXHOJIOTUI 1 arpoOMOTEXHOJIOTHIA;

BOCMUTAHUE YOEKAEHHOCTH B BO3MO>KHOCTHM IMO3HAHUSI YEIOBEKOM >KMBOW
NPUPOABI, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHHUS K HEH, COOTIOICHUS TUYECKUX
HOPM IIPY MTPOBEIEHUM OMOJIOTHYECKUX UCCIIEN0BAHUN;

OCO3HAHUE LIEHHOCTH OWOJIOTMYECKMX 3HAHWMA [UIsl TOBBIIICHUS YPOBHS
AKOJIOTHYECKOM KYJIBTYPHI, 111 (POPMHUPOBAHHS HAYYHOTO MUPOBO33PEHMUS;

NPUMEHEHUE MPUOOPETEHHBIX 3HAHWI U YMEHHI B TOBCEIHEBHOM KM3HU AJIsI
OLICHKH MOCJIEICTBUI CBOEH ACITETPHOCTH MO OTHOIIEHUIO K OKPY>KAOIIEH Cpelie,
COOCTBEHHOMY 370POBBIO, OOOCHOBAHWUE M COOJNIOACHUE MEP MNPOPUIAKTHKH
3a00JICBaHUH.

B cucreme cpeanero oOumiero oOpazoBaHust «buonorus»y, u3yvaemas Ha
0a30BOM YPOBHE, SIBISETCS 00s3aTENbHBIM YUYEOHBIM TMPEAMETOM, BXOASIIUM B
COCTaB MPEeAMETHOMH 001acTh « ECTECTBEHHO-HAY YHBIE MPEAMETBI .

JIiist u3ydeHusi OMooruu Ha 6a30BOM YPOBHE CPEIHEr0 001Iero oOpa3oBaHus
orBoauTcsa 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepenwo), B 11 knacce — 34
yaca (1 yac B HeZeN0).



COJAEPKAHUE OBYUYEHUA
10 KJIIACC

Tema 1. buoJsiorust Kak Hayka.

buonorus kak Hayka. CBs3b OMOJIOTHH ¢ OOIICCTBEHHBIMH, TEXHUYECKUMU U
JIPYTHMHU €CTECTBEHHBIMH HAayKaMu, (Ppuimocopuei, STUKOM, SCTETUKON M TTPABOM.
Pone Owonorun B (QOPMUPOBAHWM COBPEMEHHOW HAYYHOW KAPTUHBI MUPA.
Cucrema OMOJIOTHYECKHX HAYK.

MeTo1bl MO3HAHUS KUBOM MPUPOABI (HAOIIOJCHHE, SKCIIEPUMEHT, OMTUCAHMUE,
U3MEpeHe, Kiaccu(uKkalnms, MOACIMPOBAHUE, CTaTHUCTUYECKas oOpaboTka
JAHHBIX ).

JlemoHcTpanum:

[Toprpeter: Y. lapsun, I'. Menaens, H. K. Konbros, k. Yorcon u @. Kpuk.

TaOnmuupl 1 cxeMbl: «MeTOIbl TO3HAHUS KUBOH TPAPOJIBD).

JlaGopaTopHbIe U NPAaKTHYEeCKHE PA0OTHI:

[Tpaktuyeckas padora Ne 1. «Mcmonb3oBaHHWe pa3iMYHBIX METOAOB MPH
U3YUYEHUU OUOJIOTUYECKUX OOBEKTOBRY.

Tema 2. JKuBble cHCTeMbI U HX OPraHU3A M.

2KuBble cucteMsl (OMOCUCTEMBI) KaK MPEAMET U3yUYeHHs Oroaoruu. OTimumne
JKUBBIX CHCTEM OT HEOPTraHUYECKON MPUPOIBI.

CpolicTBa OMOCUCTEM U MX pa3zHOOOpazue. YPOBHU OpraHu3alii OMOCUCTEM:
MOJIEKYJISAPHBINA, KJIETOYHBIA, TKAHEBBIA, OPraHU3MEHHBIN, IOMYJIAIMOHHO-
BUJIOBOM, 3KOCHCTEMHBIN (OMOTeOUEHOTUYECKUH ), OMOCHEPHBIA.

JlemoHcTpanum:

TaGnuiel u cxembl: « OCHOBHBIE MPU3HAKK YKU3HWY», « YPOBHH OPraHu3aluu
JKABOM ITPUPOIEDY .

O6opynoBanue: Moaenb Mojekysl JIHK.

Tema 3. Xumu4eckuii COCTaB H CTPOCHHE KJIETKH.

XAMHYECKUI COCTAB KIIETKHM. XHUMHYECKHE DJIEMEHTBI. MAKPOAJIEMEHTHL,
MUKPOJIEMEHTHL. Boaa 1 MUHEpabHbIE BEMIECTBA.

OYHKIMKM BOABI W MHUHEPAIBHBIX BEIIECTB B KiIeTKE. [lommep:kanue
OCMOTHUYECKOr0 OanaHca.

benku. CocraB u cTpoeHue OENKOB. AMUHOKMCIIOTBHI — MOHOMEPBI OEJIKOB.
He3ameHuMbIe ¥ 3aMEHUMBIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPhl ~OEJIKOBOM MOJEKYJbl (NEpBUYHAsA, BTOPUYHASA, TPETUYHAS W
YETBEPTUYHAS CTPYKTypa). XUMHUYECKME CBOiicTBa OcnkoB. buonornueckne
(yHKLIMH OEJIKOB.



depMeHTB — OHONOrMYecKkue Karaausaropel. CTpoeHue (QepMeHTa:
aKTUBHBIM 1EHTp, cyOcTparHas crneuuuuHoctb. KodepmeHnTel. ButamuHBL
Otnunst JepMEHTOB OT HEOPTAHUYECKUX KaTaIu3aTOPOB.

Yrneponapl:  MoHOcaxapuabl  (IJIFOKO3a, pudo3a W J€30KCUpru003a),
aucaxapuJbpl  (caxaposa, JakKTo3a) M MojMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEJUTI0103a). bronornueckne pyHKIMU YIIIEBOIOB.

Jlunuaer:  Tpurnuuepuasl, (pochommnuasl, crepouasl. ['UAPOPUITEHO-
ruapodoOHbIe  CBOWCTBA. buonormueckue QyHKIMUA JUNUao0B. CpaBHEHUE
YIIEBOAOB, OCIKOB M TUMUAOB KaK HCTOYHUKOB SHEPTUH.

Hyxkneunoseie kucmorel: JHK w PHK. Hyxieornasl — MOHOMEpSI
HYKJIEMHOBBIX KHCNOT. Ctpoenne u pynkumn JJHK. Ctpoenne u ¢pynkuuun PHK.
Buasl PHK. AT®: crpoenue u pyHKIUU.

Lluronorust — Hayka o kieTke. KietouHas Teopust — npuMep B3auMOACHCTBUS
ujch u (pakTOB B HAYYHOM MO3HAHUM. METO/IbI H3YUEHUS KIETKH.

Knerka kak wnenocrHas >kuBasg cucrtema. OOwmmie MNpPU3HAKK KIIETOK:
3aMKHYyTas Hapy>kHas memOpana, monekyiel JIHK kak reHetmueckuii ammapar,
CUCTEMA CUHTE3a OerKa.

Tunel KIETOK: JyKapuoTHuYecKas W mnpokapuotnueckas. (OcoOeHHOCTH
CTPOECHMSI MPOKApUOTHUYECKON KieTku. KnetouHas creHka Oaktepuii. CTpoeHue
SYKAPUOTUUYECKON KIIETKM. OCHOBHBIE OTJIMYMS PACTUTEIBLHOH, >KABOTHOU U
I'PUOHOMN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIMKC, MX
¢ynkuuu. [1nazmarnueckas memOpana, €€ cBoiicTBa 1 pyHkumu. LluTomnaszma u eé
opraHousibl. OmHoMeMOpaHHble opraHouabl kietku: OIIC, anmmapar [onbmxwy,
JM30COMBL.  [10JIyaBTOHOMHBIE OPraHOMAbl KIETKH. MWTOXOHIPHH, TJIACTHIBL.
[TpoucxoxacHrue MUTOXOHApWA W mactua. Buasl mmactua. HememOpaHHbIE
OpPraHOWABl KJIETKH. PHUOOCOMBI, KIECTOYHBIA LEHTP, UEHTPUOJIHA, PECHUYKH,
JKTYTUKA. DYHKIUU OPraHOMI0B KIIETKU. BKITIOUEHHUS.

Snpo — perynsatopHblii HeHTp KiaeTku. CTpoeHue siapa: sacpHas 000JI0YKa,
KapuoIuIa3Ma, XpOMaTHH, SAPBILIKO. X POMOCOMBI.

TpaHCopT BEWIECTB B KIIETKE.

JlemoHcTpanum:

[Toprpetsl: A. Jlesenryk, P. I'yk, T. [lIBann, M. lneinen, P. Bupxos, JIx.
YorcoH, ©. Kpuk, M. Yusnkuuc, P. ®panknun, K. M. bap.

Juarpammel.  «PacripeneneHie  XUMUYECKMX JJIEMEHTOB B HEKUBOM
npupoaey, «PacnpenencHne XuMUYECKUX SJIEMEHTOB B YKUBOU NIPUPOALY.

Tabmuupr m cxemsl: «llepuoanueckas Tabnuna XUMHUYECKHX JJIEMEHTOBY,
«CTpoeHHE MOJIEKYJIBI BOABIY, «brnocuHTe3 Genkay, « CTpOeHHE MOJIEKYJIbI OElTKay,
«Ctpoenne pepmentay, «HyknenHoBble kucnotel. JJHK», «CTpoeHne MoseKybl



AT®», «CTpoeHne dyKapuOTAYECKON KIETKWY, «CTPOCHHUE >KMBOTHOM KIIETKW),
«CTpOEHHE PACTUTENBHON KIETKW», «CTPOECHUE MPOKAPHOTHYECKON KIIETKWY,
«CTpoeHue sapa KIETKHY, « YTIEBOABD, «JInmmasn.

OO0opynoBaHUE: CBETOBOM MHUKPOCKOMN, OOOpYJOBAaHUE Ui MPOBEACHUS
HAOMOICHUI, W3MEPEHWH, SKCIEPUMEHTOB, MHKPONpPENaparbl PaCTUTEIbHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe 1 NpaKTHYeCKHE PadoThI:

JlabGopatopnas pabora Ne 1. «M3yueHume KaTaTMTUYECKOH aAKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMHJIA3bl HJIA KATAIa3bl).

JlabGopatopHas paGora Ne 2. «M3yudeHWE CTPOCHMSI KJIETOK PpacCTEHUH,
JKUBOTHBIX W OAaKTEpWi MOJ MUKPOCKOIOM HA TOTOBBIX MHMKPOIpENaparax U MX
OTIACAHUEY .

Tema 4. /Ku3HeaesiTeIbHOCTH KJIETKH.

OOMEH BEIECTB, WM META0OMU3M. ACCUMIIIALAS (TUTACTUYECKUIT OOMEH) U
JUCCUMUJIAIUS  (SHEPreTUYECKUE OOMEH) — JIB€ CTOPOHBI €IMHOIO Mpolecca
meTabonu3ma. Poib 3aKOHOB COXPAaHEHUs BELICCTB W SHEPIMA B TOHUMAHWUU
meTabonu3ma.

Tunsl 0OMeHa BenlecTB: aBTOTPO(PHBIN 1 rerepotpodHbiid. Poib (hepMeHTOB
B OOMEHE BEUICCTB U MPEBPALICHUHA SHEPIUU B KIIETKE.

dorocuHTe3. CBeroBas W TeMHOBas (asel  (porocuHTe3a. Peakumm
(dotocunTeza. DPPekTUBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A ISl SKU3HH
Ha 3emuie. Biausinue ycrnoBuii cpeabl Ha (POTOCUHTE3 W COCOOBI MOBBILIEHUS €r0
NPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3UPYIOIIUE OaKTEprH. 3HAYEHUE XEMOCUHTE3A JUIs
JKU3HM HA 3eMIIE.

OHEPreTUYecknii 0OMeH B KIETKE. PaciuenieHue BEIIECTB, BBIICICHHE U
AKKyMYJIMPOBAHHUE DJHEPrUM B KJIETKE. OTalnbl JSHEPreTHUECKOT0 OOMEHa.
['mukonus. bpoxkenne u ero Buabl. KHUCIOPOIHOE OKHUCIEHHWE, WM KJIETOYHOE
JBIXAHUE, OKUCIUTENBHOE (hochopunpoBaHue. OPPEKTUBHOCTH
SHEPreTUYECKOro 0OMEHA.

Peakuyn wmarpuuHoro cuHre3a. ['enermueckas wuHpopmamus u  JHK.
Peanuzanust reHeTMueckoil MHQOpMAaLMKA B KIETKE. [ €HETMUECKHIA KOA M €ro
cBoiictBa. Tpanckpunums — marpuunblii cuHte3 PHK. Tpancnsuus — 6uocunTe3
Oenka. Ortanbl TpaHciasaumu. KoaupoBanue amuHOKMCIOT. Posb pubocom B
OnocuHTe3e OemKa.

Heknerounsie popmel xu3HN — BUPYChl. McTopust oTkpeiTust BUpycos (. Y.
HpBanoBckuii). OCOOEHHOCTM CTPOCHHMS M SKM3HEHHOTNO [HMKJIA BHPYCOB.
Bakrepuodarn. bone3Hu pacTeHWil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc mmmyHoaeduumra yenoseka (BUY) — Bo3Oymurens CITN /.



OOparHas ~ TpaHCKpuIus, peBepraza W uHTerpaza.  l[Ipodwunakruka
pacnpoCTpaHEHHsI BUPYCHBIX 3a00JICBAHUN.

JlemoHcTpanum:

IToprpeter: H. K. Konbsuos, /. Y. Ueanosckuii, K. A. TumMupsses.

Tabmuubl 1 cxembl: «Tunbel nutanusy, «Metaboauzmy, «MUTOXOHAPUSY,
«OHepreTnyeckuii oOMeny, «Xiopomrtacty, «Dotocunresy, «Crpoenue JIHK»,
«CTpoeHne U PyHKIMOHUPOBAHUE reHay, «CruHTE3 Oenkay, « eHETHUECKHA KOay,
«Bupyco», «bakrepuodarn», «CtpoeHue u >ku3HEHHBIM 1Mk Bupyca CITM/la,
OakTepuodara», «Penmukarms JJTHK».

O6opynoBanue: moaenu-anmmkayu «Yasoenue IHK v Tpanckpunumsy,
«buocunTes O6enka», «CTpoeHue KIETKNY, Moaeb cTpykTypel JTHK.

Tema S. PazMHOKeHHe U HHAUBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounplii 1MKA, WA SKA3HEHHBIA LMK KaeTku. WHTepdasza u MuUTO3.
[Tpoueccel, mpotekatoue B WHTepdase. Pennmukanms — peakuus MaTpAYHOTO
cure3a JIHK. Crpoenne xpomocoM. XpOMOCOMHBIAH HaOOp — KApUOTHIL
JIUMIOWHBIA W TalvIOMJHBIA ~ XPOMOCOMHBIE  HAOOpel.  XPOMATH[BL
LIATONOTHYECKME OCHOBBI  PA3MHOKEHHST W HMHIMBUAYAIBHOTO  PA3BUTHSA
OpPraHu3MOB.

Henenne Knetku — MuTo3. Craguu muto3a. lIponecchl, mpoucxoadmme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOIOTMYECKUI CMBICTT MUTO34.

[TporpamMmupyemast ruOesb KJIETKH — aronTo3.

DOopMBI PA3MHOKEHUSI OPraHU3MOB: OECIONIOE W MOJIOBOE. Buabl Oecnosnoro
Pa3MHOKECHUS. JICJICHUE HAABOE, NOYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
CHOpPOOOpPa30BaHUE, BETETATUBHOE PA3MHOXKEHUE. MICKYCCTBEHHOE KIIOHMPOBAHUE
OPraHU3MOB, €r0 3HAYECHUE IS CEJIEKLUU.

[TonoBo€E pa3MHOKEHHUE, €70 OTIIMYUS OT OECIONOrO.

Meito3. Cramun wmebiosa. [Iponeccsl, MpouCxXoAsauIMe Ha CTaausIX Meiosa.
[ToBeneHne xpomocoM B Meio3e. KpocCUHroBep. BHONOrMYECKUA CMBICT |
3HAYECHHUE MEHO03a.

["amerorene3 — mnporecc 0O0pa3oBaHMs TMOJOBBIX KJIETOK Y >KABOTHBIX.
[TonoBbIe >kene3bl: CEMEHHMKM W SSMYHUKK. OOpa3oBaHWE W PA3BUTHE MOJIOBBIX
KJIETOK — TraMeT (COepMaro30Mj, SHLEKIETKA) — CHEPMATOTCHE3 M OBOICHES.
OcoOEHHOCTH CTPOEHUS SHLEKIETOK M CHEpMAaTo30Ma0B. OMIIOAOTBOPEHUE.
[TapreHorenes.

WupuBuayanbHOEe  pa3BUTHE  (OHTOrEHE3). OMOPHUOHAIBHOE  Pa3BUTHE
(oMOpuorene3). Otarnbl SMOPUOHAIBLHOTO PAa3BUTHS Y MO3BOHOYHBIX YKUBOTHBIX:
ApoONieHue, TacTpyisauus, opraHorenes. lloctamOpuoHabHOE pa3BUTHE. THIBI
NOCTAMOPUOHAIBHOTO PA3BUTHS. TPIMOE, HENpAMOE (JIMYMHOYHOE). BnusHue



Cpelbl HA PA3BUTHE OPraHU3MOB, (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE
VPOJCTBA.

Poct m pasButue pacreHunii. OHTOr€HE3 LBETKOBOIO PACTEHUs: CTPOEHHUE
CEMEHU, CTA/INUA PA3BUTHS.

JlemoHcTpanum:

Tabmuubel 1 cxembl: «DOpPMBI  Pa3MHOXKEHUS OPraHU3MoOBy», «J[lBoitHOE
OIUIONOTBOPEHUE Y LBETKOBBIX PACTCHMID», «BEretarTuBHOE Pa3MHOKCHUE
pactenuiiy, «JleneHue KkineTkn Oakrepuily, «CTpPOCHHME TOJIOBBIX KIIETOKY,
«CtpoeHue xpomocombly, «Kietounslii mukmy, «Penmukamms JJHK», «Mutosy,
«Meiosz», «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMeTOreHe3 y MIEKOIMUTAOIIUX U
YeJI0BEKa», « OCHOBHBIE CTAIMU OHTOTCHE3AY.

O6opynoBanue: MHUKPOCKOIL, MUKPOIpenaparsl «CrniepmMaTo301 bl
MJIEKONMTAOIIETO), «SIALEKIETKA MIICKOMUTAIIEro», «KapuoknHe3 B KIIETKax
KOpEIKa JIyKa», MAarHWTHas MOJCNb-ANIUIMKALMA «/leeHne KIETKWY, MOJAECIb
JIHK, moaenb metadazHoil XpOMOCOMBI.

JlaGopaTopHbIe U NPAaKTHYEeCKHE PA0OTHI:

JlabGoparopnas paGota Ne 3. «HaOmroneHue MUTO3a B KJIETKAX KOHYHMKA
KOPEWIKA JIyKa Ha TOTOBBIX MUKPOIIPENaparaxy.

JlabGoparopnas padora Ne 4. «M3ydeHuwe CTpOCHMS MOJIOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacjieniCcTBEHHOCTh U M3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3apaum reHEeTUKU. HcTOpus pa3BUuTHs TEHETUKHA. PO LUTOJIOTUA
¥ 5MOPHOJIOTMM B CTAHOBJICHWM T€HETUKU. BKIIag pOCCHHCKHX M 3apyOe’KHBIX
YUEHBIX B Pa3BUTHC TCHETUKA. MeToapl TeHETHKH (TMOPUAOIOrHYECKAN,
HUTOTCHETHYECKUAN, MOJEKYJIIPHO-TeHETHUECKUH). (OCHOBHBIE T€HETHUYECKUE
NMOHATHS. ['€HETUYECKAass CUMBOJIMKA, HUCTIONB3YEMAs B CXEMAX CKPEILMBAHUM.

3aKOHOMEPHOCTH HACJIEAOBAHHUS NMPU3HAKOB, YCTAHOBIEHHBIE ['. MeHaenem.
MOHOrMOpPUAHOE CKPEIIMBAHKME. 3aKOH €IMHOO0pa3usi THUOPUIOB MEPBOTO
nokosicHus. [IpaBuiio  NOMMHMpPOBAaHMs. 3aKOH PACUICIUICHHAS TPU3HAKOB.
['mnore3a unctoThl raMeT. [10HOE M HEMOJIHOE TOMUHUPOBAHKE.

JIurnOpuagHoe  CKpeliuMBaHWE. 3aKOH  HE3aBHCHMOIO  HACIEAOBAHUS
OPU3HAKOB.  [{MTOr€HETHMYECKHE  OCHOBBI ~ JAMTMOPUIHOTO  CKPEIIMBAHUSL.
AHanmu3upyrolee ckpemmpanre. VMcnonp30BaHne aHATA3UPYIOLIETO CKPEIMBAHUS
JUTS OMPEAEIIEHUS TEHOTHIA OCOOU.

CuerieHHOE  HacienoBaHwe npu3HakoB. Pabora T. Moprana 1no
CUEIUICHHOMY HACJICIOBAHUIO T€HOB. HapylueHue CUEIIEHUs TEHOB B PE3YJIbTATE
KPOCCUHTOBEPA.

XPpOMOCOMHAas TEOPHsI HACIEACTBEHHOCTH. | €HETUYECKUE KAPTHI.



I'eneTrka moma. XpOMOCOMHOE ONPEACIICHUE TONa. AYTOCOMBI U TOJOBBIC
XPOMOCOMBI. ['OMOraMeTHele W TETEepOraMeTHbie OpraHu3Mmbel. Hacnenosanue
MPU3HAKOB, CLETIJICHHBIX C MOJIOM.

HN3MeHunBOCTh. BB N3MEHUMBOCTHU: HEHACIICICTBEHHASA U HACJICACTBECHHASL.
Poie  cpemsl B HEHACHEACTBEHHOM  M3MEHUYMBOCTU.  XapPAaKTEPUCTUKA
MOAU(PUKALIMOHHON N3MEHYMBOCTH. BaprallMoHHbIN psijl U BapuallMOHHAS KPUBAS.
Hopma peakumu npusHaka. KoJMYECTBEHHBIE M KAYECTBEHHBIC MPU3HAKU U UX
HOpMa peakimu. CBOMCTBA MOIU(PUKATTUOHHON U3MEHYNMBOCTH.

HacnenctBeHHas, Wi TEHOTUIIMYECKAs, M3MEHYMBOCTh. KomMOMHATHBHAs
W3MEHUYMBOCTh. MeiH03 W TOJIOBOW Mpolecc — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTallmOHHAsi K3BMEHUYMBOCTh. Kitaccudukanus MyTaluii: TeHHBIE,
XPOMOCOMHBIE, TEHOMHBIC. HacToTa U MPUYMHBI MyTaluid. MyTareHHbIe (PaKTOPBI.
3aKOH rOMOJIOTHYECKUX PAIOB B HACJIEACTBEHHOM n3MeHunBoct H. M. BaBuiosa.

BHesaepHas HaCIEACTBEHHOCTh U U3MEHUYMBOCTb.

I'enetnka wenoseka. Kapumotum demoBeka. OCHOBHBIE METOJbI TCHETUKH
YEI0BEKA: TCHEATOTMUCCKU, OJTM3HEIIOBBIN, IIUTOTCHETUUSCKUM, OMOXUMUYCCKUM,
MOJIEKYJISPHO-TEHETUYECKUM. CoBpeMeHHOE ONPEACTICHUE TEHOTHUINA!
MOJTHOTEHOMHOE CEKBCHUPOBAHUE, TCHOTUINUPOBAHUE, B TOM YHKCIIE C MOMOIIBIO
[M1P-ananu3a. HacneacTtBenHble 3a00JicBaHUS UEJIOBEKA: T'E€HHBIE OOJIC3HH,
O0JIE3HH C HACJICACTBCHHOM MPEapacnoiOKEHHOCThIO, XPOMOCOMHBIE OO0JIC3HHU.
CoMarnueckue W TEHEpAaTHBHbIE MyTanuu. (CTBOJIOBBIC KJIETKW. [IpvHIMIIBL
3I0pOBOT0 00pa3a >KU3HU, JUATHOCTUKHU, MPOPUIAKTUKA U JICUCHUS TCHETHUYCCKIX
Oone3Heil. MennKO-reHETHYECKOEe KOHCYJIBTHPOBAHHUE. 3HAYCHHE MEIWLUHCKON
TCHETUKYU B MPEAOTBPALICHUH U JICUEHUU TCHETHUECKUX 3a00JI€BAaHUI YEIOBEKA.

JlemoHcTpanum:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Uersepukos, H. B.
Tumodeer-Pecorcknii, H. M. BaBuios.

Tabmuubt W cxembl:  «MOHOTMOPUAHOE  CKpCIIMBAaHUE M €TI0
[IUTOTEHETUYECKAs OCHOBA», «3aKOH PACHICIUICHUS W €ro HHATOTCHECTAYCCKAs
OCHOBa», «3aKOH  YHCTOTHI  TaMmer»,  «JIuruOpuaHOE  CKpEIIMBAHUEY,
«llurogornueckue  OCHOBBI  JUTMOPHAHOIO  CKpelMBaHusy,  «Mekho3y,
«B3auMoACCTBUE QJUICNIBHBIX TE€HOB», «['C€HETMYECKUE KapThl PACTCHUM,
JKUBOTHBIX M YEJIOBEKa», «l'€HeTMKa moJia»y, «3aKOHOMEPHOCTH HACIECHOBAHUS,
CLUCIUICHHOTO ¢ MmoJIoM», «KapuoTuIbl 4YeIOBEKA W SKUBOTHBIX», «Buabl
U3MEHUYHUBOCTHY», «Moau(pukalMoHHas W3MEHYUBOCTH», «HacnmenoBaHue pesyc-
(daktopa», «I eHeTruka rpynm KpoBw», « MyTalmoHHas U3BMEHUHUBOCTHY.

O6opynoBanue: MoAeIU-amIuKau «MOHOTHOPUHOE CKPEUIMBAHUEY,
«Henonnoe momuHupoBaHue», «JlurubpumHoe ckpemmBaHuey, «llepekpéct



XpPOMOCOM», MHUKPOCKON W MHUKponpenapar «Jpo3zoduia» (HOpMa, MyTalWH
(OpMBI KPBUTLEB U OKPACKH TeNa), repdapuii «['opox mOCeBHOIY.

JlaGopaTopHbIe 1 NPaKTHYeCKHE PadOThI:

JlabGopatopHas paGora Ne 5. «M3ydeHue pe3ynbTaTOB MOHOTMOPHIHOIO M
JUTUOPUIHOTO CKPEIIMBAHKS Y APO30(HIIbI HA TOTOBBIX MHKPOIPENnaparaxy.

JlabopatopHas pabota Ne 6. «M3ydeHne Moau(pUKaIMOHHONW W3MEHUYUBOCTH,
ITIOCTPOCHHUE BAPUALMOHHOI0 Psiia ¥ BAPHALIMOHHON KPUBOI).

JlaGoparopHas padotra Ne 7. «AHanm3 MyTanuil y Apo30(uiibl HA TOTOBBIX
MUKpOIpenaparax.

[Tpaktnueckas pabora Ne 2. «CocCTaBlI€HHME M aHAIW3 POAOCIOBHBIX
YEJIOBEKAY .

Tema 7. Cenexkuust opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekums Kak HayKa M MPOLECC. 3apOXKACHUE CEIICKIMU U JTOMECTUKALMSL.
Yuenne H. WM. BaBunoBa O UEHTpax NOPOUCXOXKACHUS W MHOTooOpasus
KYJBTYPHBIX PAacTeHUM. LIEHTPBI MPOMCXOKACHHS AOMAIIHUX KUBOTHBIX. COpT,
opoAa, ITaMM.

CoBpEeMEHHBIE METO/BI CeNeKIMU. MacCoBbIid 1 MHAMBUAYAIBHBIA OTOOPHI B
CCJICKUMU PACTEHU M >KMBOTHBIX. OLEHKA 3KCTEpPbEpa. BIU3KOPOACTBEHHOE
CKpellMBaHuE — WHOpUIMHT. Yucrtas nuHUs. CKPEIIMBAHWE YHCTHIX JIMHUM.
['erepo3uc, nnu rudpuaHas cuwia. HepoACTBEHHOE CKPEIIMBAHUE — AyTOPHIMHI.
OtpanénHas rubpuau3aums W €€  ycnexu. HCKyCCTBEHHBIA MyTarcHe3 W
MOJIYYEHUE TOJMIJIONIOB. JIOCTHIKEHHs CENIEKIMU PACTEHUi, >KMBOTHBIX U
MUKPOOPraHU3MOB.

broTexHOIOTHs Kak OTpacib MPOM3BOACTBA. ['€HHAs WHKEHEPHs. OTarbl
co3manusa pexkomOumHanTHOW JIHK w TpaHcrenneix opranmsmoB. Kiierounas
nHKeHepus. KirleTtounble KyJabTypel. MUKPOKIIOHAIBHOE PAa3MHOXKEHHUE PACTECHUIA.
KiionupoBanue BBICOKOIMPOAYKTUBHBIX — CEIIBCKOXO3SIMCTBEHHBIX OPraHU3MOB.

OKonoru4yeckue M dtudyeckue  npodmemel. MO —  reHeTHuecku
MOJUA(PULIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

IToprperer: H. WM. Basunos, M. B. Muuypun, I'. JI. Kapneyenko, M. O.
HBaHoB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl MPOMCXOXKACHUS W MHOrooOpasus
KYJIETYPHBIX pacTeHuity, «[Iopoasl TOMAMHUX >KABOTHBIXY», «COPTA KyJIBTYPHBIX
pactenuity, «OtnanéuHas rudbpuauzanus», «Padotsl akagemuka M. ©. MiBaHoBay,
«[Momunnonaus», «OOBEKTBI OMOTEXHOJMOTHM», «KIIETOUHBIE KYJIBTYpPHl H
KIIOHUPOBaHUEY, « KOHCTpyHPOBaHUE U EPEHOC TEHOB, XPOMOCOMY.

O0opynoBaHUE: MYJISKH JIOJOB U KOPHEIIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repOapuii « CenbCKOX03SIMCTBEHHBIE PACTEHUS.



JlaGopaTopHbIe U MPaKTHYeCKHE PA0OThI:

OkcKkyperust «OCHOBHBIE METOABI W JOCTWXKEHUS CEJEKIUU PACTEHUNA U
SKABOTHBIX (Ha CEIEKITUOHHYIO CTaHIIMIO, TJIEMEHHYEO depmy,
COPTOMCHBITATEBHBIM  YY4aCTOK, B TEIJIMYHOE XO3MMCTBO, J1a00OpaTOpuUIo
arpOyYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. JDBosrOOHHASE OHOJIOTHS.

[TpeAnockiIKn BO3HUKHOBEHHUS 3BOJIFOLMOHHON TEOpUHU. OBOIHOLMOHHAS
TEOpUsL U €€ MECTO B OMOJIOTMH. BIusiHUE SBONIOLMMOHHON TEOpPUM HAa Pa3BUTHE
OHMOJIOTMH U APYTHX HAYK.

CBHzETENBCTBA  3BONMKOLUMU. [laleOHTONOTMYECKUE: MOCIEA0BATEIbHOCTD
NOSIBJICHAS. BHJOB B TAJCOHTOJIOTMYECKON JIETOMUCH, MNEPEXOAHbIE (POPMBL
buoreorpapuueckue: cxoacTBo U paznuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOACTBA M Pa3iMuusi SMOPHOHOB pPa3HbIX BHUJIOB
NO3BOHOYHBIX. (CpPaBHUTEIBHO-AaHATOMUYECKUE. TOMOJOTHYHBIE, AHAJIOTMYHBIE,
PYAMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKHE: CXOACTBO
MEXAHU3MOB HACJICACTBEHHOCTH W OCHOBHBIX METAOOIMYECKMX MyTEH y BCEX
OPraHHU3MOB.

OpomonmonHas  teopuss Y. JlapBuHa. [IpeAnochuIkM  BO3HUKHOBEHUS
JapBUHU3MA. JIBHKYIIME CHJBI SBOJIIOLIMM BUAOB MO JlapBuHY (M30BITOYHOE
PA3MHOKEHUE TIPA OIPAHUYCHHOCTH PECYPCOB, HEOMPEACIEHHAS M3MEHUYHBOCTD,
O0opr0a 3a CyIIECTBOBAHKE, €CTECTBEHHBIA OTOOD).

CunTetnueckas teopus 3Bomonnn (CTI) 1 €€ OCHOBHBIE MOTOKEHMSI.

Muxkpospontonus. [Tonysanus Kak eIMHINA BUAA U SBOJTIOLINN.

JIBrokyye cuibl ((akTopbl) SBOJIIOLMH BHIOB B MpUpoae. MyTalMOHHBINH
OPOLECC U KOMOMHATHBHAs W3MEHYMBOCTH. [lOMyJIAMMOHHBIE BOJIHBI W APEH
reHoB. M3omanus u Murpanus.

EcrectBennblii  0TOOp — Hanmpaenstomuii  gaktop sBomronun.  Dopmel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoONEHHOCT, OPraHu3MOB Kak pe3yabTar 3BOMOUMHU. [IprMepsl
OPUCIIOCOOJICHUH Y OpraHu3MoB. ApoMop(O3bl U UANOAAANTALUH.

Bun wu BupmooOpazoBanme. Kpurepum Buga. OCHOBHbIE — (OPMBI
BU1000pa30BaHus: reorpapuueckoe, IKOJIOrMYECKOE.

Makpospontonusi.  DopMbl  3BOMOLMK.  (PUIETHYECKAS, JOUBEPreHTHAs,
KOHBEPIEHTHAs, MapajiesibHas. HeoOpaTHMOCTh 3BOTIOLUH.

[TpoucxoxaeHre OT HECMEUMATU3NPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienManu3anus. AJanTUBHAS PaIAaLusl.

JlemoHcTpanum:



[Toprpeter: K. JIunnen, XK. b. Jlamapk, Y. [lapeun, B. O. KoBanesckuii, K.
M. Bap, 3. I'ekkenb, @. Mrosep, A. H. CeBeprios.

TaGnupl 1 cxembl: «Pa3BuTHE OPraHMYECKOro MUpa Ha 3eMiiey, «3apOoabIln
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc»,  «Dopmbl  OopsObI  3a
CylecTBoBaHuE», «EcrecTBeHHBIH 0TOOPY, «MHOroodpasue COpPTOB PacCTCHHIN,
«MHorooOpaszue  mopoa  KUBOTHbIX»,  «[lomymsimum»,  «MyTalmoHHas
W3MEHUYMBOCTEY», «ApomMopdo3el», «Uamoamantammm», «OOwias aereHepanusy,
«JIBmxymme cunbel 3BofironuMny, «Kapra-cxema wapmpyra nyrewectBus Y.
HapeuHa», «boppba 3a cyuiectBoBaHue», «[IpucnocOONEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BUI00OPaA30BaHKE), « IKOJOTHUECKOE BUIO0OOPA30BAHKEY.

OOopyoBaHKE: KOJUICKIMSI HACEKOMBIX C Pa3MYHbIMM THIIAMHA OKPACKH,
HAaOOp TUIOAOB M CEMSH, KOJeKuust «lIpuMepsl 3alMTHBIX MPUCHOCOOJICHUH Y
JKUBOTHBIX», MOJAETb «OCHOBHBIC HAMPABICHMS 3BOIIOLMW», 00BbEMHAS MOJEIb
«CTpOEHUE TOJIOBHOTO MO3Ia MO3BOHOYHBIX).

buoreorpapuueckas kapra wmwupa, Koiekuus «DOpMBI COXPaHHOCTH
VUCKOMAEMbIX JKMBOTHBIX M pacTeHuily, Monenb ammmkanus «llepexpéct
XpOMOCOM», BI@XKHbIE Tmpenaparsl «Passute Hacekomoro», «Passutue
JSATYUIKWY, MUKporpenapar «/[pozoduna» (Hopma, myTtauuu (HOpMbI KPbUIBEB W
OKPAacKH Tena).

JlaGopaTopHbIe 1 NPaKTHYeCKHE Pa0OThI:

JlabGopatopnas padora No 1. «CpaBHeHue BUAOB MO MOP(OJOTHUECKOMY
KPUTEPHION.

JlabopatopHas padota Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3Ma 1
€€ OTHOCUTENIBHOTO XapakTepay.

Tema 2. Bo3HUKHOBEHHUE U Pa3BUTHE KU3HH HaA 3emJie.

JloHay4HbIE NPEACTABICHUS O 3apPOXKAECHHUM >KU3HU. HayudHble THIOTE3BI
BO3HUKHOBCHUS >KM3HM Ha 3emiie. a0uMOreHe3 M TaHCIEePMUs. XHUMUYECKas
3BONIIOLMS. AOHWOTCHHBI CHUHTE3 OPraHMYEeCKMX BEIICCTB W3 HEOPraHUYECKHUX.
ODKCNEPUMEHTAIBHOE MOATBEPKACHAE XUMUYECKON 3BOJIFOLMK. HavanbHele STansl
Oounonornueckoi sBomonnu. ['mnoreza PHK-mupa. ®opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE MPOTOKIETKH. [IepBBIE KIIETKM M HMX DBOJIOLUS.
DopMHUPOBAHUE OCHOBHBIX I'PYII YKUBBIX OPraHU3MOB.

Pazeutue xu3Hu Ha 3emiie mo spam W nepuogam. Karapxei. Apxehckas u
nporepo3oiickas apel. [laneo3olickas »pa W €€ MNEpUOABL. KEMOPHICKHUH,
OPHAOBHUKCKHI, CHITYPANCKAN, NEBOHCKUA, KAMEHHOYTOJIBHBINA, IIEPMCKHIA.

Meso3oiickas 3pa U €€ NepUoabl: TPHACOBBIN, FOPCKUA, METTOBOA.

KaiiHo3olickas »2pa W €€ [epuoAbl. MAJICOTCHOBBINA, HEOICHOBBINH,
AHTPOTIOTE€HOBBIH.



XapakTepucTUKa KJIMMAaTa U TEOJOTMYECKUX MPOoUeccOB. OCHOBHBIC 3Tallbl
3BOJIFOLIMKA PACTUTEIILHOTO M JKMBOTHOrO Mupa. ApomMop(ho3bl y pacTeHUd W
JKUBOTHBIX. [ [0sIBJICHHE, pacBET U BBIMUPAHKUE TPy KUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpaKeHHE 3BOMOUUU. OCHOBHBIC
CUCTEMATUYECKUE TPYIITBI OPraHU3MOB.

DBOJIOLMS YETOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuThe npeacTaBieHui o
OPOUCXOKACHUN 4YeNOBEKAa. MeToabl HM3yueHus aHTponoreHe3a. CxoAacTBa M
Pa3IAYMs YETOBEKA U )KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBwxyume — cwibl  (QakTopel)  aHTpomoreHeza.  HacneactBeHHas
W3MECHUYMBOCT M  €CTECTBEHHBI 0TOOp. OOmmIECTBEHHbIH 00pa3  KU3HW,
W3rOTOBJICHUE OPYAMA TPYJa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaIM¥ M BETBH 3BOJIFOLIMH YEJIOBEKA: ABCTPAIONMUTEKH, YenoBek
yMenblid, YenoBek npsaMoxomsawmid, YenoBek HeaHACPTAILCKUM, UYenoBek
pa3yMHbIii. Haxonkm MCKOMaeMbIX OCTATKOB, BPEMS CYIIECTBOBaHUS, 00JIaCTh
pacnpocTpaHeHust, 00bEM TOJIOBHOTO MO3ra, 00pa3 »KU3HHU, OPY IS

Yenoseueckne  pacel.  OCHOBHbIE  OOJIBIDME  Pachl.  €BPONECOMAHAS
(eBpasuiickas),  Herpo-aBcTpajioWjHas  (dKBaTOpUaibHAs),  MOHIOJIOWJHAS
(a3naTcko-aMepuKaHckasi).  UepTsl  NPUCHOCOONECHHOCTH  MPEACTABUTENCH
YEJIOBEYECKUX Pac K YCIOBHUSM CYIICCTBOBAHMS. EIMHCTBO 4eIOBEYECKMX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toprpersr: @. Pemn, JI. Tlactep, A. K. Onapun, C. Mumep, I'. Opu, Y.
JlapBuH.

Tabmuupl U cxeMbl: «Bo3nukHoBeHMe COJIHEUHON CHCTEeMbIy, «Pa3Butue
OpraHMYeCKOro  mupa», «PactutenbHas KineTka», <« KuBOTHas  KIIETKay,
«[IpokapuoTnueckas KieTka», «COBpEMEHHas CUCTEMAa OPraHUYECKOTO MUPAy,
«CpaBHEHHME AHATOMMYECKHX YEPT CTPOCHUS YEIOBEKA M YEJOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTAa MAJICOHTOJOTMYECKMX  HAXOMOK  IMPEAKOB
COBPEMEHHOIO 4eJIOBeKa», «JlpeBHeillme mroam», «JlpeBHue mroam», «llepsbie
COBPEMEHHBIC JTFOAN», «YETOBEUECKUE PACHI.

O6opynoBanue:  myasoku  «IIpoucxoxxnaeHue — denmoBekay  (OHOCTHI
ABCTPAJIONUTEKA, TMHATECKAHTPOIA, HEAHJAECPTAblA, KPOMAHBOHIA), CIEHKA WU
M300paKCHHUST KAMEHHBIX OPYAMi MEPBOOBITHOIO YENOBEKA (KaMHH-YOMMEPHI,
pyOuna, ckpeOma), TreoXpOHOJIOTHYECKAass TaOnuila, KOJUIEKIUs — «DopMbl
COXPAHHOCTH MCKONAEMBIX >KHBOTHBIX M PACTCHHIAY .

JlaGopaTopHbIe U NPaKTHYEeCKHE PA0OThI:

[TpakTyeckas padora No 1. «M3ydyeHHe MCKOMAEMbIX OCTATKOB PACTEHHUMA W
YKUBOTHBIX B KOJUTCKLIHSIX).



OKCKypcHusi «OBOJIFOLMS OPraHMYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIA WM KPACBETUECCKUA My3¢id).

Tema 3. Opranu3msl 1 OKpY>KaOIas cpeaa.

DKOJIOTHS KaK HayKa. 3aa4¥l U Pa3dciibl SKOJIOTAA. METOABI SKOJIOTHYECKUX
UCCJICIOBAHMIA. DKOJOTUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl oOMTaHUs OPraHU3MOB. BOJHAs, HA3€MHO-BO3JAYIIHAS, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Okojornueckue (aktopel. Knaccuukanus SKOJOTHUECKUX (DAKTOPOB:
abuoTHYeCKHe, OMOTMYECKME M AHTPOIMOTEHHbIC. JleHCTBHE SKONOTMYECKHX
(hakTOPOB HA OPTaHU3MBI.

AOnotnueckue (PakTOpbl: CBET, TEMIIEPATYPa, BIAKHOCTh. DOTONEPUOIN3M.
[IpucnocoOneHnst  OpraHu3MoB K  JACHCTBHIO  a0MOTMYECKMX  (PAKTOPOB.
buoJIornyeckue puTMHL.

buotnueckne  ¢Qaktopel.  Buasl = OMOTHYECKMX  B3aMMOJCHCTBHIA:
KOHKYPEHIMS, XUIIHNYECTBO, CUMOKMO03 U e€ro ¢opmel. [TapazuTusm, Koomnepanus,
MYTyaJIu3M, KOMMEHCAIN3M (KBAapPTUPAHCTBO, HAXJIEOHHYECTBO). AMEHCAIN3M,
HElTpanu3M. 3HaueHHEe OWOTHYECKMX B3aMMOJCHCTBUH MJI1 CYIIECTBOBAHMS
OPraHMW3MOB B TPUPOJHBIX COOOIIECTBAX.

OKOJOrMYECKHE XAPAaKTEPUCTHKH monyiasuuu. (OCHOBHBIE —MOKa3aTeNn
NOMYJISIAKA.  YACJIEHHOCTh, IUIOTHOCTh, POKAAEMOCTb, CMEPTHOCTb, HPUPOCT,
Murpauus. JImHaMuKa YMCIEHHOCTH TOMYJISIAA U €€ PETYIISILIMSL.

JlemoHcTpanum:

[Toptpetsl: A. I'ymGonbar, K. @. Pynbe, 2. ['ekkens.

Tabnmuupr m cxembl: kapra «lIpuponnbie 30HbI 3eMan», «Cpeapl 0OUTaHUS
Opranm3moBy», «®doronepuomusmy», «llomynsuun», «3aKOHOMEPHOCTH POCTa
YHCJIEHHOCTH NOMYJISILMA UH(PY30puu-Ty Penbkny», «llumessie nenmy.

JlaGopaTopHbIe U NpPaKTHYeCKHE PadOThI:

JlaboparopHas padota Ne 3. «Mop@doaornueckne 0COOEHHOCTH PACTEHUN U3
pa3HbIX MECT OOUTAHUS.

JlaGoparopHas padora Ne 4. «BnusiHue cBeTa HA POCT U PA3BUTHE YEPEHKOB
KOJIeycay.

[TpakTryeckas padora No 2. «I1oacyér maOTHOCTH MONYJSUUI Pa3HBIX BUAOB
pacTeHUn.

Tema 4. Coo0ecTBa u 3K0JI0rH4eCKHe CHCTEMBIL.

Coo0mecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypsl OMOIIEHO3a: BUIOBA,
MPOCTPAHCTBCHHAs, Tpoduueckas (muiieBast). Buabl-nomuHaHTel. CBsi3u B
OMOLEHO3E.

OKOJOrM4eCcKHe CUCTEMBI (3KOcHCTeMBbI). [loHatme 00 »skocucTemMe U
ounoreoneHoze. DOYHKIMOHABHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOIAYLEHTHI,



KOHCYMEHTBI, peAyUeHThl. KpyroBopoT BEMIECTB M MOTOK SHEPTUU B HKOCUCTEME.
Tpopuueckue (MUIICBBIC) YPOBHM OKOCUCTEMBI. [IHMINEBBIE LEMM W CETH.
OCHOBHBIE TIOKA3aTeJId SKOCUCTEMBI. OMOMAacca, NPOAYKLHUSA. OKOJOTUYECCKHE
OUPAMUAIBL  TPOAYKLUMH, YHCIEHHOCTH, Ouomaccel. (CBOWCTBA 3KOCHCTEM:
YCTOHYMBOCTD, CAMOPETYJIALHUs, Pa3BuTHe. CyKIEeCCHs.

[TpupoAHBIE SKOCUCTEMBI. DKOCHCTEMBI 03EP M PEK. DKOCHCTEMA XBOHHOTO
WJIA IUPOKOJIACTBEHHOTO JIECA.

AHTPOINIOTEHHBIE ~ SKOCUCTEMBL.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
bronorndeckoe n X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpazue kak (¢akTop ycToHuMBOCTH 3KOcHCTEM. COXpaHEHHE
OMOJIOTMYECKOTO pazHooOpasus Ha 3emIie.

Yuenne B. U. Bepnaackoro o Ouocdepe. ['paHunpl, coctaB U CTPyKTypa
ouochepnl. Kupoe BemectBo U ero (QyHKIuU. OcoOCHHOCTH OWocPepbl Kak
rI00ATbHOM 3KOCUCTEMBL.  [lMHAMUUYECKOE paBHOBECHME M OOpaTHas CBSI3b B
ouocdepe.

KpyroBopoTtsl BENIECTB U OMOT€OXUMUYECKUE LUKIIBI JIIEMEHTOB (YIJIEpPOJa,
a30Ta). 30HATBHOCTH Onoc(epbl. OCHOBHBIC OMOMBI CYLIH.

YenoreuecTBO B OMochepe 3eMin. AHTPONOTEHHBIE U3MEHEHHS B Oocdepe.
['oGanbHBIE SKOJIOTMYECKUE TPOOIIEMBI.

CocyuiecTBOBaHUE MPUPOJIBI 151 YEJIOBEYECTRA. Coxpanenue
OnopazHooOpas3ns Kak OCHOBA yCTOWUMBOCTH OHoc(hepsl. OCHOBA PALMOHAILHOTO
YOPaBICHUS TMPUPOAHBIMM pPECypcaMM M WX HCIOJIb30BaHHE. J|OCTHXKEHUs
OHMOJIOTMH U OXPaHA MPUPOIBI.

JlemoHcTpanum:

[Toprpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. Y. BepHaackuii.

Tabmuupl u cxembl: «llunieBeie nenuy, «bUOLEHO3: COCTaB M CTPYKTYpay,
«[Ipupoanbie coolwmecTBay, «llenu nHUTaHUs», «IKOJOTMYECKas MNHPaMUIAY,
«buocpepa n yenoBek», « IKOCUCTEMA HIMPOKOJIMCTBEHHOTO JIECA», « DIKOCHCTEMA
XBOMHOrO  jeca», «buoneno3 Bomoéma», «ArponeHo3», «lIpumepHbie
AQHTPONOICHHBIE  BO3JACHCTBUS HA  NOpUpPOLY», «BakHelmme  HCTOYHHUKH
3arpsi3HEHUsS] BO3/lyXa M I'PYHTOBBIX BOJ», «llouBa — BaykHEHIIAs COCTaBIISIOLIAS
ounocgepby, «Dakropbl aerpaganuu mousy, «llapHukoBelid 3QdexT, «DakTopbl
PAIMOAKTUBHOTO 3arpsi3HeHus Omocdepwl»y, «OOwWas crpykrypa Ouocdepbiy,
«Pacripoctpanenne xu3Hu B Omocdepe», «O30HOBBIA 53KkpaH Ouocdepby,
«Kpyrosopot yriepoaa B duochepe», « KpyroBopot a3ora B mpupoacy.

OO6opynoBaHue: Mojenb-anmuKanus « TunuuHaele OMOLEHO3bD»Y, repOapuii
«PactutenbHbie cO00MECTBAY, KOJUIEKIUHA «brolieH03y, « Bpenurenn BaxKHEHIIIX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJBTYP», TrepOapud W  KOJUIGKUMM PAcTCHUH W
JKUBOTHBIX, MPUHAIC)KANIME K PA3HBIM 3KOJOTMYECKAM IPylnaM OJHOTO BHAA,



Kpacnas knura Poccuiickoii ®exnepani, H300PKECHUS OXPAHSAEMBIX BHUIOB
PaCTEHUIN U )KUBOTHBIX.



[JIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA TIPOIPAMMBI 110
BHUOJIOTMUM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHUA

CornacHo ®I'OC COOQO, ycraHaBmuBarTCs TPeOOBaHUS K pe3yJibTaTaMm
OCBOCHHS  OOyYAIOMIMMUCS MpOrpaMM  CpeaHero  oduiero  oOpa3oBaHMS:
JMYHOCTHBIM, METAPEMETHBIM U MPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JMMYHOCTHBIX PE3YJIBTATOB OCBOCHUs mnpeamera «buosorus»
BBIJICTICHBI CIEAYIOLIME COCTABJISIOIIME. OCO3HAHKE O0YYAOIMMMUCS POCCUHCKON
IPAKIAHCKON UIEHTHYHOCTA — FTOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIBHOCTH
U CaMOOMNPENCICHUIO, HAIMYME MOTHBAMM K  OOydYeHWt0  OHWOJIOTHH,
LECJICHAMTPABJICHHOE PAa3BUTHE BHYTPEHHUX YOESKICHWI JIMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAWLMH Pa3BUTHS OWOJIOTHUYECKOTO
3HAHWSI, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIMXCsl PYKOBOACTBOBATHCS B CBOCH
JNEATENIBHOCTA II€HHOCTHO-CMBICIIOBEIMUA  YCTAHOBKAMHU, NPHUCYILUMMH CHUCTEME
OMOJIOrMYECKOr0  00pa30BaHWs, HAIMYME HKOJOTHUYECKOTO MPABOCO3HAHUS,
CHOCOOHOCTH CTABUTH LIEJIA U CTPOUTH KU3HEHHBIC TJIaHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOECHUS MpeaMeTa «bHOIOTHS» AOCTUTalOTCS B
€AMHCTBE Y4YeOHOM W BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHH C
TPAAULIMOHHBIMUA POCCUMCKUMU COLMOKYJIBTYPHBIMU, HCTOPUUECKUMU U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATBIMU B OOILIECTBE MPABWJIAMU U HOPMaMu
NOBEICHUST W CHOCOOCTBYKOT MPOLIECCAM CAMONO3HAHMS, CAMOBOCHHUTAHUS W
CaMOpa3BUTHsA, Pa3BUTUd BHYTPEHHEW NO3WLMM JIMYHOCTH, IATPUOTU3MA,
VBOKEHUS K 3aKOHY W IMPABOIMOPAIKY, YETOBEKY TPyJa U CTapLIEMY IOKOJIEHHIO,
B3AMMHOIO YBOXKEHUS, OEPEXHOrO0 OTHOWICHUS K KYJbTYPHOMY HACIECAWIO W
TpaguUMsM MHOTOHAMOHAJIBHOrO Hapoxa Poccuiickoit deneparuu, npupoae u
OKPY KaroIlEn Cpele.

JIMYHOCTHBIE PE3yJbTaTbl OCBOCHUs YyueOHOro mnpeamera «buonorusy
JOJKHBI OTPaXkaTh TOTOBHOCTH U CIIOCOOHOCTH 00y YArOIMIMXCSl PYKOBOACTBOBATHCS
c()OPMUPOBAHHON BHYTPECHHEH TMO3MLIMEH JMYHOCTH, CUCTEMOW LEHHOCTHBIX
OpUEHTALMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYOIIUX
TPAJIMLIMOHHBIM LEHHOCTSM POCCUHCKOTO OOLIECTBA, PACIIMPEHUE >KU3HEHHOIO
OMBITA W OMbITA ACATEIBHOCTA B MPOLIECCE pean3alid OCHOBHBIX HaIlPaBJICHHUI
BOCIIMTATENIbHOMN AEATENBHOCTH, B TOM YUCIIE B YaCTH:

1) rpazknaHCcKOro0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3MIMK 00YYAOIIErOCs KaKk akTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUICKOT0 OOIIECTBRA,



OCO3HAHUE CBOMX KOHCTHTYLMOHHBIX NPaB M OOSI3aHHOCTEH, YBAKEHHUE
3aKOHA U MPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOH HEATENILHOCTH MNPUA CO3JAHUMU
y4€OHBIX MPOEKTOB, PEIICHWM YUYEOHBIX M TO3HABATENBHBIX 3374, BBIMOJTHCHUN
OMOJIOTMYECKUX SKCTIEPUMEHTOB,

CHOCOOHOCTh  OMPEACTATh COOCTBCHHYIO TMMO3UIMI0 MO OTHOIICHHIO K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBSICHITH €€,

YMEHHE YUYHUTHIBATH B CBOMX JCHCTBUSAX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3AMMOJCHCTBHS JTHOAEH ¢ Pa3HBIMU YOSKICHUSIMH, KYJIbTYPHBIMA LEHHOCTSIMHA U
COLIMAIIBHBIM TOJIOKEHUEM

TOTOBHOCTb K COTPYJHMYECTBY B MPOLECCE COBMECTHOIO BBIOJIHEHUS
y4eOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKUX 33714, YBAKUTEIBHOIO
OTHOLICHUST K MHEHHIO ONMOHEHTOB MPH OOCYKIECHWU CIOPHBIX BOMPOCOB
OHMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAHUTAPHON U BOJIOHTEPCKOM EATETBHOCTH,

2) IaTPUOTHYECKOr0 BOCIIUTAHHUS:

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPAKIAHCKON UIAECHTUYHOCTH,
MaTPUOTHA3MA, YBLKEHHUsS K CBOEMY HAPOJy, YyBCTBA OTBETCTBEHHOCTH MEPEN
PonuHoli, ropmoctu 3a cBOW Kpaii, CBOXO POIuHY, CBOW S3BIK U KYJBTYPY,
MPOLLJIOE M HACTOSIIIEE MHOTOHALMOHAIILHOTO Hapoaa Pocenn;

LIEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIECIUIO U MAMITHUKAM MPUPOJBI,
JNOCT)KEHUIM Poccnu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE,

CHOCOOHOCTh OLICHMBATh BKJIAJ POCCUICKMX YYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHWs 3HAYEHWs OWOJIOTMA B MO3HAHWUM 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECCTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY>KCHHIO M 3ammre OTeyecTBa,
OTBETCTBEHHOCTH 34 €0 CYAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

OCO3HAHUE Iy XOBHBIX [IEHHOCTEN POCCUICKOr0 HApoaa,;

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OILICHMBATh CHUTYAllMI0 W NPUHUMATH OCO3HAHHBIC PELICHHUS,
OPUEHTHUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIAJA B MOCTPOEHUE YCTOMUMBOrO Oy Ay lIEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMTEISAM, CO3[JaHUI0 CEMBbU HA OCHOBE
OCO3HAHHOTO MPHUHATHAS LEHHOCTEN CEMEHWHON JKU3HA B COOTBETCTBHU C
TpaguuMsaMHu Hapo1oB Poccun;

4) 3¢TeTU4eCKOro BOCIIUTAHMS:

ACTETHUYECKOE OTHOLIEHUE K MUPY, BKJIKOYAs ACTETHKY OBbITA, HAy4YHOTO W
TEXHUYECKOrO TBOPYECTBA, CIIOPTA, TPYAa, OOLMIECTBCHHBIX OTHOIICHHUIA;



NOHUMAHWE SMOLMOHAIBHOTO BO3ACHCTBHS KUBOUM MPUPOABI U €€ IEHHOCTH,

TFOTOBHOCTh K CaMOBBIPQKCHHUIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
NPOSIBIIATE KAYECTBA TBOPUECKOH JINYHOCTH,

S) ¢usuveckoro BocnuTAHHSA, (POPMHPOBAHUS KYJbBTYPbI 310POBbSI H
IMOLHMOHAIBHOIO 0JIArONOJYYHs:

MOHUMAHWE W peanusanus 370pOBOTO W 0Oe30MmacHOro obpasa >KU3HH
(310poBOE  TMUTaHHWE, COOMIOJCHUE TUTUEHMYECKUX TOPAaBWJI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas (Quanyeckas
AKTUBHOCTH), OEPEIKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOIO OTHOILIEHUS K
COOCTBEHHOMY (PM3NYECKOMY M MICHXUYECKOMY 3JI0POBBIO;

NOHMMAHWE ILEHHOCTH TNPABWJI WHAMBHAYAIBHOTO M  KOJUICKTHBHOTO
0€30MacHOro MOBEACHUS B CUTYalMX, YTPOKAOMIMX 3A0POBBIO U JKU3HH JIFOACH;

OCO3HAHUE MOCJIEACTBUNA U HEMPUATUS BPEIHBIX MPUBBIYCK (YyHNOTPEONEHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHS ),

6) TPy10BOr0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LIEHHOCTH MacTEPCTBA, TPYI0TO0HE;

FOTOBHOCTH K AKTMBHOW AEATEIBHOCTH TEXHOJOTMYECKOW W COLMAITBHOU
HAMPABJIEHHOCTH, CMIOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATH U CAMOCTOSITEIIBHO
BBITIOJTHATH TAKYIO JESATEIbHOCTB;

MHTEPEC K PA3IMUHBIM chepaM TPOo(PEeCCHOHATBHONW ACITEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BBHIOOP Oyaymed npodeccun H  PeaATU30BBLIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHWID W CcaMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00Pa3HOEC OTHOLICHHE K MPUPOJAE KAaK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJbTYpPbl: MPHUOOPETEHUE OMNbITa
IUIAHAPOBAHKUS TMOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUN ISt
OKPY>Karollenl CPeasb,

OCO3HaHUE TIO0AIBHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIeM M MyTed HX
peLeHus;

CHOCOOHOCTh MCMOJB30BaTh NPHOOPETAEMBIE TP W3YUYEHUU OWOJOTUHU
3HAHWSIT W YMEHUS MpPU PEIICHUM NTPOOJEM, CBA3aHHBIX C PAlMOHATBHBIM
NPUPOAOINOIb30BaHUEM  (COONIIOZICHUE  MPaBWJl  TMOBEACHHS B MPUPOJIE,
HAMPABJICHHBIX HA COXPAHCHHE PABHOBECHS B SKOCHUCTEMAxX, OXPaHy BHUJIOB,
AKOCUCTEM, OMOCHEPHI);



AKTUBHOE HENPUATHE JIEUCTBUIA, TMPUHOCAIIMX BpPed  OKPYIKAOIIEH
OPUPOHOM Cpele, YMEHHE MPOTHO3WPOBATh HEOIATOMPHUATHBIE 3KOJIOTHUYECKUE
NOCTEACTBHS MPEANPUHUMAECMBIX IEHCTBUI U MPEAOTBPALLATH UX;

HAJIMYKE PA3BUTOTO SKOJIOTMYECKOTO MBILIUICHHS, SKOJIOTUYECKON KYIIBTYPHI,
OMBbITa JNEATENBHOCTH 3KOJIOTUYECKON HaITPABICHHOCTH, YMEHUS
PYKOBOJACTBOBATHCS WMH B MO3HABATEIBHONW, KOMMYHWUKATUBHOW M COLMAIBHOMN
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B IIPAKTUYECKOHN NEATEIBHOCTH SKOIOTUYECKON
HaITPaBJICHHOCTH,

8) neHHOCTH HAYYHOTI 0 MO3HAHMS:

c()OPMUPOBAHHOCT MHPOBO33PEHMS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO PA3BUTHS HAYKHA M OOLIECTBEHHOW MPAKTHKW, OCHOBAHHOTO HA AMAJIOTE
KYJBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDPE;

COBEPIUICHCTBOBAHUE SI3BIKOBOW M YMTATENIIBLCKON KYJIBTYPBl KaK CpEACTBA
B3aMMOJCHCTBHS MEKIY JTFOAbMH U MO3HAHUS MUPA,

MOHUMAHWE crneuupukd OUOJIOTUM KaK HAyKd, OCO3HaHUs €€ PO B
(OpPMUPOBAHMHU PALMOHATBHOIO HAYYHOTO MBILLIEHUS, CO3[aHWUU LEIOCTHOTO
OPEICTABICHUS 00 OKPYXAIOUIEM MHUPE KaK O €IMHCTBE NPHUPOJIBI, YEIIOBEKA W
oOuiecTBa, B MO3HAHWMM MPHPOIHBIX 3aKOHOMEPHOCTEH M peUieHHH MpoOieM
COXPaHEHUs! TPUPOJHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTU OWOJIOTHM U1l COBPEMEHHON LIMBHIU3ALWY:
00ECIEYeHUsT HOBOTO YPOBHSI PA3BUTHsI MEAWLMHBI, CO3aHUE MEPCIECKTHUBHBIX
OMOTEXHOJIOTHHA, CIOCOOHBIX  pElIaTh  PECYpCHbIE  NPOOJEMBI  PA3BUTHS
YeJI0OBEYECTBA, TIOUCKA MyTEH BBIXOAA M3 MIOOATBHBIX KOJOTMYECKUX NPOOIeM U
oOecrieueHUsT  MepexoJa K  YCTOMYMBOMY — Pa3BUTHIO,  PalMOHAIBHOMY
WCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHUPOBAHMIO HOBBIX CTAHIAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B LEMSAX
NOBBILICHHUSI OOIICH KyJBTYPbl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKIMOHAIBHOW T'PaMOTHOCTH OOydaromuxcs, (GopMUPyEMOid
PU U3YUYEHUH OMOJIOTHH;

MMOHUMAHUE CYLIHOCTA METOIOB MO3HAHUS, UCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCHOJIb30BATh TMOJy4YacMbIE 3HAHWSA [JIs aHaiu3a |
OOBSICHEHMSI SIBIEHUI OKPYAOLIEr0 MUPA M MPOUCXOAAIIMX B HEM W3MCHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIKOUYCHHS HA OCHOBE HAyYHBIX (DAKTOB W
UMEIOIUXCS JAHHBIX C LENBIO MOTYYEHHs TOCTOBEPHBIX BBIBOJIOB,

CHOCOOHOCTh CAMOCTOSITENIBHO HMCIOJIb30BATh OWMOJIOTMYECKUE 3HAHMS ISt
pewmeHust NpoOIEM B peabHBIX )KU3HEHHBIX CUTYaLUsX;

OCO3HAHME LEHHOCTH HAYYHOW JEATEIBHOCTH, TOTOBHOCTH OCYILIECCTBIISATH
MIPOEKTHYIO U MCCIIENOBATENBCKYIO AEATENBHOCTh MHHANBUAYAIBHO U B TPYIIIIE,



FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOpAa3OBaHHID U
caM000pa30BaHUI0, K AKTMBHOMY TMOJIYYEHUK) HOBBIX 3HAHWA MO OWOJIOTHM B
COOTBETCTBUM C KU3HEHHBIMHA MOTPEOHOCTAMMU.

METAIPEJIMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE Pe3yJIbTAThl OCBOEHHUSI yueOHOro mpeamera «buomorusy
BKIIFOUAKOT: 3HAYMMBbIE i1  (OPMUPOBAHUS MHUPOBO33PECHUS O0YyUarOIMXCS
MEXIACUUIUITMHAPHBIE (MEKIPEAMETHbIE) OOUICHAYYHBIE MOHATHUS, OTPAXKAFOLIUE
LEJIOCTHOCTh HAYYHOH KApTMHBI MUpPa W COCHU(PHUKY METOJOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKax (BEIIECTBO, SHEPTHs, SIBICHHUE, MPOLECC,
CUCTEMA, HAYYHBIA (DAKT, MPUHLIMI, THMOTE3A, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAHUE,  HAONIIOJICHUE,  M3MEPEHHME,  OKCICPUMEHT W JPYTHUX),
YHUBEPCAIbHBIC y4eOHBIC JEHCTBUS (MO3HABATENbHBIC, KOMMYHHUKATHUBHBIC,

PETYJIATUBHBIC), o0ecneYnBaroOIIne (opmupoBanue (YHKIMOHATLHOM
IPaAMOTHOCTH M COLMAIBHOH KOMIETCHIMH OOy4YaromMXCs, CHOCOOHOCTh
o0yyarommxcst UCMOJIb30BATh OCBOCHHBIC MEK M CUUIUTAHAPHBIE,

MUPOBO33PEHUYECKME 3HAHHWS W YHUBEPCAIbHbIC y4YeOHBIE JCHCTBUS B
[TO3HABATEIILHON W COLIMAILHON IPAKTHUKE.

MeTanpeaMeTHBIE PE3yAbTATBl OCBOEHUS MPOTPaMMBbl CPEIHETO OOWIETo
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

Osnaaenue YHHBEPCAJbHBIMH y4eOHbIMH NMO3HABATE/IbHBIMHU
JAeCTBUAMM:

1) 6GazoBbIe JTOTHYECKUE ACHCTBUA:

CaMOCTOSTENbHO  (OPMYJIAPOBaTh M AKTYalIM3UPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIOJb30BaTh MPU OCBOCHWM 3HAHWI NPHEMBI JIOTMYECKOrO MBILUICHUS
(aHanmM3a, CUHTE3a, CPABHEHUS, KiIaccu (pukanmm, 0000IIEHNS ), PACKPBIBATh CMBICT
OMOJIOTMYECKUX MOHATHI (BBIACIATh UX XAPAKTEPHBIE MPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMU NOHSATHSMHA ),

OMPEACTATh LENH JACATEIBbHOCTH, 33JaBas MNapaMETPbl W KPUTEPHH HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThI ACITETBHOCTH C MOCTABICHHBIMY LICIISIMU,

UCIOJIb30BaTh OMOJOTHYECKHAE MOHATHS Uil OOBICHEHUsT (DAKTOB W SIBJICHUMN
>KABOH NIPUPOABI;

CTPOUTH JIOTUYECKUE PACCYXACHUS (MHIAYKTHBHBIE, ACHYyKTUBHBIC, IIO
AQHAJIOTWMN), BBIABIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOIBI M 3AKITHOUYCHMS,

OPUMEHATh  CXEMHO-MOJCTBHBIE  CPEACTBA  JJIsl  MNPEIACTABJICHUS
CYLIECTBEHHBIX CBSA3CH M OTHOLICHHIA B M3y4YacMbIX OMOJIOIMYECKHX OOBEKTAX, a



TAK)KE  NPOTHUBOPEYMI  pPa3HOr0  POJAa,  BBISBICHHBIX B Pa3IMYHBIX
WH(OPMALMOHHBIX UCTOUYHUKAX;

pa3padaTeiBaTh MJIAH PEIICHUS MPOOTEMBI ¢ YUETOM aHAIM3a WUMEIOLINXCS
MaTEPUATBHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACITEILHOCTb, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU TOCTEACTBHN ACATEIHOCTH,

KOOPJMHHUPOBaTh M  BBINOJHATH padOTy B YCIOBHSX  PEATBHOIO,
BUPTYITBHOIO 1 KOMOMHAPOBAHHOTO B3aUMO/JICHCTBHS,

Pa3BUBATh KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOJIEM.

2) 6a30BbIC HCCJICA0BATEILCKHE ICTICTBHSA:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEN0BATENBCKONW M MPOCKTHON NEATENBHOCTH,
HABbIKAMHU  paspellicHust MpoOJIeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITETEHOMY TTOMCKY METOJIOB PELICHHSI MPAKTUUYECKUX 33144, TPUMEHCHUIO
PA3IMYHBIX METOJOB MO3HAHUS,

UCMOJIb30BaTh PA3JMYHbIC BUABI JEATEIILHOCTH MO TMOJYYCHHIO HOBOIO
3HAHWS, €r0 WHTEPNPETAlK, MPeOoOPA30BAHUI0 W TPUMEHEHUIO B YYEOHBIX
CUTyalusX, B TOM YUCIIC TPH CO3JaHUH YYCOHBIX U COLMAIIBHBIX TPOEKTOB;

(opMUPOBaTh HAYYHBIA THUM MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHCH,
KJIFOYEBBIMH MOHATHSIMU U METOJIAMMU,

CTaBUTh W (HOPMyJHpPOBaTh COOCTBEHHBIC 33Jaud B 00Pa30BATEIBHOMN
JESATEILHOCTH W KU3HCHHBIX CUTYALUSX;

BBISIBJISITH MPUYAHHO-CIICACTBEHHBIE CBSI3M W AKTyaJIM3UpPOBaTh 3a4ady,
BBIJIBUTaTh TUNOTE3y €€ PEIICHUS, HAXOAWTh ApryMEHTHI IS J0KA3aTeNbCTBA
CBOMX YTBEP)KICHUH, 3aaBaTh MAPaAMETPhl U KPUTEPUN PEILEHUS,

AHAJIM3UPOBATh TMOJYYEHHBIE B XOJEC PEUICHMS 337aud  PE3YJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYALMsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

OCYILECTBIATh LEJICHAMPABJICHHBII MOMCK MEPEHOCAa CPEACTB M CIOCOOOB
JEACTBUS B MPO(ECCHOHAIIBHY IO CPENY;

YMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIIBHYIO W MPAKTHYECKYIO 00nacTv
YKU3HEEATEIIBHOCTH,

YMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX TPEIMETHBIX 00JIaCTEH;

BBIJIBUTaTh HOBBIE MJCH, MPEUIaraTh OPUTMHAIBHBIE MOAXOABl U PELICHHUS,
CTaBUTh MPOOJIEMBI ¥ 337a49M, IOy CKAIOIINAE alTbTCPHATUBHBIC PEILICHUSI.

3) paborta ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHHKAX MHPOPMALMK (TEKCTE yUeOHOro
nocoOusi, HAy4YHO-NOMYJISIPHOM JITeparype, OMOTOTMYECKMX CIIOBApIX U
CIPAaBOYHHMKAX, KOMIIBIOTEPHBIX 0Oa3ax NaHHbBIX, B VHTEpHETE), aHanM3UpOBaTh



WH(OPMALMIO PA3IMYHBIX BUJOB U (POPM NPEACTABICHHS, KPUTUYECKH OLEHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYNBOCT;

(opMyMPOBATh 3aMPOCHl U MPUMEHATh PA3TUYHBIE METOJbI MPH MOUCKE U
otOope Onosoruueckoi nHMoOpMaIi, HEOOXOMMOM JUTsl BBHITOJIHEHHS Y Y€OHBIX
3aj1ay;

nprOOpETaTh ONBIT MCHOJB30BAHUS MH(POPMALMOHHO-KOMMYHHWKATABHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJIBTYPY AaKTUBHOTO MCHOJBb30BaHUS PA3IMYHBIX
NOUCKOBBIX CUCTEM;

CaMOCTOSITEILHO ~ BBIOMPATh  ONTUMAIBbHYIO  (OpPMY  MPEACTABICHUS
Ounonornueckoil HHGopMaluu (CXxemsl, rpaQuKu, AUArpaMMBbl, TaOJIHALbI, PUCYHKH
1 Ipyroe),

UCIOJb30BaTh HAYYHBIA S3BIK B KayeCTBE CpPEACTBA mNpu PpadoTe ¢
Ononornuecko MHQOpPMALMEH: MPUMEHATH XUMHYECKHE, (PUINUYECKUE U
MaTeMaTHYECKAE 3HAKH W CUMBOJIbI, (pOpMyJibl, aOOpeBHATYpPY, HOMEHKIATYPY,
UCIOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HATTSAHOCTH,

BIQJCTh  HABbIKAMM  PAClO3HABAaHWS W 3allUThl  HWH(pOpMAaLMH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OByageHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH A€HCTBUSIMH:

1) oOienne:

OCYILECTBISATE KOMMYHHUKALIMKA BO BCEX c(hepax KU3HU, AKTUBHO Y4aCTBOBATh
B JIMAJIOTE WM JUCKYCCHH MO CYIIECTBY OOCY>KIAEMOW TeMbl (YMEHHE 3a]aBaTh
BOMPOCHI, BBICKA3bIBATh CY>KACHHS OTHOCHUTEIBHO BBINOJHEHHUS MpEIaracMoin
3a/1a4M, YUYUTHIBATH UHTEPECHl U COTMIACOBAHHOCTh MO3HMLMNA APYTUX YYACTHUKOB
JMaJIora W JUCKY CCHN ),

pacro3HaBaTh HEBEpOAbHBIE CPEACTBA OOLICHWS, MOHUMAaTh 3HAYCHUE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(DIMKTHBIX CUTYalWH,
YMETh CMSITYaTh KOH(PIUKTHL U BECTU TIEPETOBOPHI;

BJIAQJICTh PA3JIMYHBIMU CHOCOOAMH OOIICHUS W B3aUMOJCHCTBUS, TOHUMAThH
HAMEPEHUS IPYTUX JIFOJACH, MPOSBIIATh YBAKUTEIIBHOE OTHOLICHAE K COOECETHUKY
U B KOPPEKTHOMH (popMe popMynrpoBaTh CBOM BO3PAKECHUS,

PA3BEPHYTO W JIOTUYHO M3JaraTh CBOKD TOYKY 3PEHHUS C MCHOJb30BAHHEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BaTh MPEMMYLIECTBA KOMAaHAHOW M WHIWMBUIYAIbHON
pabOThI MPU PEHICHUN OMOJIOTHUYECKON MPOOIEMBI, 00OCHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX (POPM B3aUMOICHCTBUS NIPU PEIIEHUH YUeOHOM 3a1a4W;

BbIOMpATh TEMATHKY W METOJbl COBMECTHBIX ACHCTBHIA C y4€TOM OOHIMX
WHTEPECOB M BOBMOXKHOCTEN KAKIOTO YeHa KOJUICKTHBA,



[PUHUMATh  LEJIU  COBMECTHOM  AEATENBbHOCTH, OPraHU30BLIBATH WU
KOOPAUHHUPOBATH JEUCTBUA 110 €€ MOCTHIKEHWIO. COCTaBIATH IUIAH ACHCTBHM,
pacnpeaciaTh pojid C¢ YYETOM MHEHHMA YYaCTHUKOB, OOCYXKIATh PeE3yJIbTAThI
COBMECTHO# paboTHl,

OLICHMUBATh KA4e€CTBO CBOECrO BKJIAJAa M KAKAONO Y4YaCTHHUKA KOMaHIbI B
o0LMid pe3yJIbTaT no pa3padoTaHHBIM KPUTEPHSIM,

npeiarartb HOBBIE TIPOEKTHI, OLEHHMBATH HACH C TMO3ULIUM HOBU3HEIL,
OPUTMHAJIBHOCTH, MPAKTHYECKON 3HAYUMOCTH,

OCYILECTBJIATE [MO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PA3IUYHBIX
CUTYalUsIX, MPOSBIISATE TBOPUYECTBO U BOOOPAXKEHKE, ObITh MHULIMATHBHBIM.

OBJ1aiecHHE YHHBEPCAJIBHBIMH PEryJISITHBHBIMH JCHCTBHSIMU:

1) camoopranusanus:

UCIOJb30BaTh OMOJOTMYECKUE 3HAHUS U BBIABICHHS NPOOJIEM W UX
PELICHUS B )KU3HCHHBIX U YUCOHBIX CUTYalMSIX;

BbIOMpaTh HA OCHOBE OHMOJIOTMYECKMX 3HAHWI LEJNEBBIE W CMBICIOBBIC
YCTAHOBKM B CBOMX ACHCTBHUAX W MOCTYIIKAX IO OTHOLIEHHUIO K JKMBOW NMPUPOJE,
CBOEMY 3JI0POBBIO U 3J0POBBIO OKPYIKAFOIINX,

CaMOCTOSITENBHO OCYLIECTBIIATE MMO3HABATENBHYIO JEATEIBHOCTD, BBISABIATH
npoOIEMBL, CTaBUTh U (POPMYJIUPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
NEATENbHOCTH U )KU3HEHHBIX CUTYalUsAX;

CaMOCTOSITETIBHO ~ COCTAaBJISITH IUIAH PEIIEHUST TPOOJIEMBI € YUYETOM
UMEIOIIMUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEMOYTCHMUIA;

JABaTh OLICHKY HOBBIM CUTYaLUsIM;

pacIpsITh PaMKK YU4EOHOIO MPEAMETA HA OCHOBE JIMYHBIX TPEANOUTEHUIA,

JIeNIaTh OCO3HAHHBII BBIOOD, ApryMEHTUPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a pEeLICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

croco0CTBOBATh (POPMUPOBAHUIO M TPOSBICHUIO MIMPOKOH SPYIULMN B
pa3HbBIX O0JIACTAX 3HAHWMNA, TMOCTOSHHO TMOBBIIIATE CBOW 0Opa3oBaTENbHBIA U
KYJIETYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYyalWsM, BHOCUTH KOPPEKTUBEI B JEATEIIBHOCT,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIENIAM,

BIQJICTh  HABbIKAMM  TO3HABATEIBHOW  PEQUIEKCMM KAk  OCO3HAHMs
COBEPLIAEMBIX JCUCTBUA W MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTATOB M
OCHOBaHMi, UCMOIB30BaTh NPUEMBI PEQIICKCHM /Il OLUEHKM CUTYallWH, BbIOOpA
BEPHOIO PELLICHHUS,

VMETh OLICHUBATH PUCKH W CBOCBPEMEHHO NPUHUMATH PELICHUA MO X
CHIDKEHHIO;



NPUHUMATh MOTHBBI W aQPryMEHTBl APYIMX MPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsiTUEe ce0s U APYTrUX:

NPUHUAMATE Ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHBBI WM aQPTyMEHTBl APYIMX 0OPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO W MPABO APYTUX HA OLIKAOKH;

pPa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTOro YEI0BEKA.

HPEAMETHBIE PE3YJIBTATDBI

[TpenMeTHbIe pe3ysibTaTel OCBOCHUs mporpaMmmbl COO mo OWONOrMHM Ha
0a30BOM YPOBHE BKJIIOHAKOT CieHUPUUECKAE 1Tl yUeOHOro npeamera « bruosorus»
HAYYHbIC 3HAHWS, YMEHHUS U COCOOBI ACHCTBUNA MO OCBOCHUIO, MHTEPIPETALAN U
npeoOpa3OBaHUIO 3HAHWM, BUABI JEATEIBHOCTH MO MOJYYSHHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHWIM B Pa3jMUYHBbIX YUYEOHBIX CHUTyalMUsX, a TAKKE B PEATbHBIX
JKU3HEHHBIX CUTYalUsX, CBA3AHHBIX ¢ Owosiorneid. B mporpamme npeameTHbIE
PE3yABTaThl TPEICTABIICHBI 10 TOAaM 00YyYCHHSI.

[TpeaMeTHbIE pe3ysIbTaThl OCBOCHUsT yueOHOro npeameta «buomorus» ¢ 10
Kiacce NOJDKHBI OTPAKATh:

c()OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTHH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA M HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOC)KHBIX YUEHBIX-OMOJIOrOB B  Pa3BUTHE OMONOTUM, (YHKIUOHAIBHOM
I'PaMOTHOCTH YEJIOBEKA JUIsl PEHICHUS YKU3HEHHBIX 3a7a4,

YMEHHE PACKPBIBATh COACPKAHME OWOJIOTMYECKUX TEPMHHOB M TOHSTHMA:
JKU3Hb, KJIETKA, OpraHu3Mm, MeTadojau3M (OOMEH BEIIECTB W MPEBpALLCHUE
SHEPruM ), TOMEOCTa3 (CaMOPETYJIsLMs), YPOBHEBASI OPraHU3ALMS JKABBIX CHCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKLHS ), HACIICACTBEHHOCTh, K3MEHYHBOCTD, POCT U
Pa3BUTHE;

YMEHHE H3JlaraTb OWOJIOTMYECKUE TEOPUM (KJIETOYHAs, XPOMOCOMHas,
MyTAUMOHHAs, LEHTpPAJIbHAs J0rMa MOJICKYJISpHOH Ouonoruu), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBunosa) u ydeHus (0 LEHTpax MHOrooOpasusi u
MPOUCXOXKICHUS KyJIbTYpHbIX pactenuidi H. Y. BaBuiosa), onpeaensaTh rpaHuiibl
UX MTPUMEHUMOCTH K >KHUBBIM CUCTEMAM;

YMEHHE BIAAETh METOJAAMH HAYYHOTO MO3HAHUS B OMOJOTHU: HAOKOICHUE U
OMKCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBIICHWH, OpPraHu3anus W MPOBEICHUE
OMOJIOTMYECKOTO ~ JKCINEPUMEHTA,  BBIABH)KEHUE  THIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXKIY HCCIECAYEMBIMU BEIMYMHAMH, OOBSCHEHUE MOJIYUYCHHBIX



PE3YJBTATOB, MCIOJB30BAHHBIX HAYYHBIX MOHATHI, TEOPUH W 3aKOHOB, YMECHHWE
JIeNIaTh BBIBOJBI HA OCHOBAHWH MOy YEHHBIX PE3YJIBTATOB,;

YMEHHE BBIACISATh CYLIECTBEHHBIE TPU3HAKKA BHPYCOB, KJIETOK MPOKAPUOT U
SYKapuOT, OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHUu3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB W MPEBPALICHHUS SHEPTUU B KIETKE, (POTOCHMHTE3A,
IUIACTUYECKOTO M JHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEH03a,
OIJIOJOTBOPEHMS, PA3MHOKCHHUS, WHAWNBUAYAIBHOIO Pa3BUTUS OpraHM3Ma
(OHTOTEHE3),

YMEHHE MPUMEHATH MOJYYECHHBIC 3HAHUS Ui OOBICHECHUST OMOJOTMYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NMPUHATHS MPAKTHYECKUX PEIICHUN B MOBCEIHEBHOU
JKU3HU C LeNbro  o0ecreueHusl O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KAFOIINX JIFOACH, COOMOAEHUS HOPM TPAMOTHOTO MOBEJACHUS B OKPY KAOLICH
OPUPOJHOM Cpesie, MOHUMAHUE HEOOXOIMMOCTH MCIHOJb30BAHUS ITOCTH)KEHUH
COBPEMEHHOW  Owomorum W OMOTEXHOJIOTHIA  JUIsl  PalMOHATIBHOTO
IPUPOIONOIB30BAHUS,

YMEHHE PEIIaTh JJICMECHTAPHBIC TEHETMYECKHE 33Ja4d Ha MOHO- H
JUTUOPUIHOE CKPEIIMBAHWE, CUEIUICHHOE HACJICIOBAHUE, COCTABIATH CXEMBI
MOHOTHOPUIHOTO CKPEUIMBAHMS JJsl MPEICKA3aHHUs HACJICAOBAHUS MPU3HAKOB Y
OPraHU3MOB;

YMEHHE BBIMOIHATH JIAOOPATOPHBIE M MPAKTUYECKHE PadOThl, COONIOAATH
npasusia npu padoTe ¢ yueOHbIM U J1a00PaTOPHBIM 000PYJOBAHUEM;

YMEHHE KPUTHYECKHM OLCHUBAaTh M WHTEPHPETHPOBATH MHPOPMALUIO
OMOJIOTMYECKOTO  COJACP)KAHMS, BKJIIOYANOIIYK) TCEBJOHAYYHBIE 3HAHUS W3
PA3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOH MH(OPMALMK, HAY YHO-TOMYJISIPHBIC
MaTepUabl), STUYECKHE ACMEKTHl COBPEMEHHBIX HCCIENOBAHUI B OMOJIOTHWH,
MEUIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3[aBaTh COOCTBEHHBIC THCHMEHHBIE M YCTHBIE COOOLIEHMS,
00001as OUOJIOTMYECKY0 HH(MOPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, TPAMOTHO
WCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.

[TpenMeTHbIE pe3ysbTaThl OCBOCHUsT yueOHOro npeameta «buomorus» ¢ 11
Knacce NOJDKHBI OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHWUNA O MECTE M PO OMOJOTUU B CUCTEME HAYYHOTO
3HAHWS ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA M HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOCKHBIX YUEHBIX-OMOJIOrOB B  Pa3BUTHE OMONOTUM, (YHKIUOHAIBHOM
I'PaMOTHOCTH YEJIOBEKA JJIsl PEHICHUS )KU3HEHHBIX 337144,

YMEHHE PACKPBIBATh COACPKAHME OWOJIOTMYECKAX TEPMHHOB M TOHSTHA:
BU/I, MOMYJIALUS, TeHO(POH, SBOIIOLMS, ABHXKYIIHAE CUJIBI ((PAaKTOPBI) 3BOJIOLNH,
IPUCIIOCOOJICHHOCTh OPraHW3MOB, BHI000PA30BAHUE, DKOJIIOTHUYECKUE (DAKTOPSI,



DKOCHCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEAYLECHThl, UENu MUTaAHUS,
AKOJIOTMYECKas MupamMua, OMOreoneHo3, onocdepa,

YMEHHE W3JaraTb OMOJOTUYECKHE TEOPHH (SBONIOLMOHHAsA Teopus Y.
JlapBuHa, CHHTETHYECKAss TEOpUsl SBOJIIOLMHK), 3aKOHBl M 3aKOHOMEPHOCTH
(3apoapiieBoro cxojacrea K. M. bapa, depenoBaHusi TJIaBHBIX HANpaBJICHUH W
nyteid sBomormn A. H. CeseprioBa, yuenust o ouochepe B. M. BepHanckoro),
OMPENIENIATh TPAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BIAJECTh METOJAMH HAYyYHOTO TO3HAHUS B OMOJIOTHM: HAOIIOICHUE U
OIMUCAHUE >KUBBIX CHUCTEM, MPOILIECCOB W SIBJICHWM, OpraHu3aiusi U MPOBEICHUE
OMOJIOTUYECKOTO  SKCIECPUMEHTA,  BBIIBMXKEHME  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCICAYEMBIMUA BEJIMYUHAMH, OOBSCHEHUE MOJYUYECHHBIX
PE3ybTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSTHHA, TEOPUM M 3aKOHOB, YMEHHE
JieNIaTh BHIBOIbI HA OCHOBAHUM TMOJTyYEHHBIX PE3YJIbTATOB,;

YMEHUE BBIACTATh CYIIECTBEHHBIC TMPU3HAKK CTPOCHMSI OUOJIOTMYECKUX
OOBEKTOB: BUJOB, MOMYJIAIUI, MPOAYLUEHTOB, KOHCYMEHTOB, PpEIyLEHTOB,
OMOreOLEHO30B M JKOCUCTEM, OCOOCHHOCTH MPOLIECCOB.  HACIEACTBEHHOM
W3MEHUYHUBOCTH, €CTECTBEHHOIO 0TOOpPa, BHUI000pa30BaHUs, MPUCTOCOOICHHOCTH
OpraHu3MoB, JEHCTBUS SKOJIOTMYECKMX (DAKTOPOB HAa OpraHu3Mbl, MEpeHoca
BEIIECTB M TOTOKA HSHEPrMM B SKOCHCTEMAaX, AHTPONOTCHHBIX W3MEHEHUN B
JKOCHCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEUIECTB M OMOTCOXUMHUECKUX
LUKJIOB B Onocdepe;

YMEHUE TPUMEHATH MOJYUYECHHBIC 3HAHUS AT OOBSICHEHUS OUOJIOTMYECKUX
MIPOLIECCOB U SIBJICHUN, JUIA NMPUHATHS MPAKTHYECKUX PEUICHUN B MOBCEIHEBHOU
JKU3HU C LeNbpro  oOecrieueHrs O€30MacHOCTH CBOETO 3J0POBbS W 3I0POBBS
OKPY>KAFOIIMX JIFOACH, COOMIOAEHUS HOPM TPAMOTHOTO MOBEJACHUS B OKPY KAOLICH
OPUPOJHON cpelle, MOHMMAaHWE HEOOXOAMMOCTH WCHOb30BAHUS JOCTUKEHUIMA
COBPEMEHHOM OMOJOTHH ISl PAMOHATILHOTO MPUPOAONOIb30BAHUS,

YMEHHE PEIIaTh 3JEMEHTAPHBIC OMOJIOTHYECKUE 334a4l, COCTABIATH CXEMBI
NEPEHOCA BEIIECTB U SHEPTUU B HIKOCUCTEMAX (LICTTA NIUTAHHUS ),

YMEHHE BBIMOIHATH JIAOOPATOPHBIE M MPAaKTUYECKHE PAadOThI, COOMOAAThH
npaBusia npu padoTe ¢ yueOHbIM U J1a00PaTOPHBIM 000PYJOBAHUEM;

YMEHUE KPUTUYECKM OLEHMBAThb W HWHTEPHOPETUPOBATH HH(OPMALIO
OMOJIOTMYECKOTO  COJACP)KAHMS, BKIIIOYANOLIYK) TCEBJOHAYYHBIE 3HAHUS W3
Pa3IMYHBIX UCTOUHUKOB (CPENCTBA MAcCOBOM MH(OPMAILMK, HAYYHO-TIOMYJISIPHbIC
Marepuaibl),  paccMaTpuBaTb  [J0OAIbHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIECHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHUE CO3[1aBaTh COOCTBEHHBIE THCbMEHHBIE W YCTHBIE COOOUICHUS,
00001as OUOJIOTMYECKY0 MH(OPMAIMIO U3 HECKOJIBKMX MCTOYHUKOB, FPAMOTHO
WCIOJIb30BaTh NOHATUHHBINA anmapar OUOJIOTHH.



(o8}

TEMATHYECKOE INTAHUPOBAHHE
10 KJIACC

Ne n/n

HanmenoBanue pasjenos u Tem
NporpaMmbi

buonorus kak Hayka
JK1BBIE CHCTEMBI M UX OpTaHU3ALMSA
XHUMHYECKHIT COCTAB M CTPOCHHE KIIETKH

JK3HeneaTenbHOCThb KIIETKH

Pa3MHOMKEeHUE ¥ WHIAMBHYAJIbHOE Pa3BUTHE
OpPraHNU3MOB

HacnencTBeHHOCTh M H3MEHUYHBOCTH
OpraHu3MOB

Cenexuus oprann3MoB. OCHOBBI
OHOTEXHOIOrHH

Pe3zepsnoe Bpems

OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME

KoanuecTso 1acos

Bcero

34

Konrtpoabnbie
padoTsl

IIpakTH4ecKHe
padorbi

0.5

15

DJIEKTPOHHDbIE
(ungposbie)
odpazoBaTenbHbIE

pecypcesl

Bbubnuoreka [IOK
https://m.edsoo.ru/7f41¢292
bubnuoreka LIOK
https://m edsoo.ru/7f41¢292
Bubmuoreka [IOK
https://m.edsoo.ru/7f41¢292
Bubnuorexa [IOK
https://m.edsoo.ru/7f41¢292

bubtnuoreka LIOK
https://m.edsoo.ru/7f41¢292

Bbubnuorexa [LIOK
https://m_.edsoo.ru/7f41¢292

Bubnuoreka [HOK
https://m.edsoo.ru/7t41¢292

Bubauoreka LJOK
https://m.edsoo.ru/7f41¢292




L

11 KJIACC

HaumeHnoBanue paznenos u Tem
NpPOrpamMmsbl

Ne n/m

IBOJIIOLUOHHAST OMOJIOrHs

BO3HHKHOBCHHC H paSBm‘ue KHU3HHU HA
3emie

OpraHu3Mbl 1 OKpY’KaroLias cpeaa
Coo0lmecTBa ¥ HKOMOrHYECKHE CHCTEMBDI

PesepsHoe Bpems

OBLIEE KOJIMYECTBO YACOB I1O [TPOT'PAMME

KosimuecTBo uacos

Bceero

34

Kourpoabubie
padoTel

IlpakTHueckue
padoTbI

0.5

2.5

JJIeKTPOHHbIE
(undposnie)
odpa3oBare/ibHbIE

pecypchbi

bubnuoreka [IOK
https://m.edsoo.ru/7f4 lcc74

bubtmuorexa LIOK
https://m.edsoo.ru/7f41cc74

bubnuoreka LIOK
https://m.edsoo.ru/7f41cc74

bubtmoreka [IOK
https://m.edsoo.ru/7f41cc74

bubnuoreka [IOK
https://m .edsoo.ru/7f41cc74







NHOYPOYHOE IIVIAHUPOBAHHUE
10 KJIACC

Tema ypoka

buonorus B cucreme Hayk

Merozb! O3HAHUS KUBOMH MPHPOLIELL,
IMpakTnueckas padora Ne 1
«HMcrnonb3oBaHKue pa3iMyHbIX METO0B MPH
H3YYCHHH 61*10}101“}1'-{801(1’1.‘( 00BEKTOB»

buonoruyeckue CUCTEMBI, npoHecchl H UX
U3YYEHHE

XHUMHUECKHI cOCTaB KneTku. Bona u
MHHEpPabHbIE COJH

benkun. CoctaB u crpoenne 6enkoB

DepmeHTbl — OUHONOrHYeCKUe
katanuzatopsl. Jlabopatopnas pabora Ne 1
«H3ydeHne kaTaauTHYeCKOH aKTHBHOCTH
¢epmenTOB (Ha NpUMepe aMHIIa3bl HIIH
KaTanasbl)»

Vraesoaw!. JIunuabr

Hyxneunoswie kucnorer. ATO

KoanuecTso 1acos

Bcero

Konrtpoabubie
padoTnbl

IpakTH4eckue
padoTbI

0.5

DIeKTPOHHbIE
uudposbie
odpaszoBaTenbHbIe

pecypcesi

Bubnmoreka [TOK
https://m.edsoo.ru/863¢6122
https://m.edsoo.ru/863e¢632a

Bubtnuorexa [HOK
https://m.cdsoo.ru/863¢6122

bubauoreka LIOK
https://m.edsoo.ru/863¢6564

bubnnoreka LIOK
https://m.cdsoo.ru/863¢674¢
bubtanoreka [{OK
https://m .edsoo.ru/863¢6b72

bubnuoreka [JOK
https://m.edsoo.ru/863¢6b72

bubnuoreka [HOK
https://m.edsoo.ru/863e¢6870

bubnuoreka [{OK
https://m.edsoo.ru/863¢6d5c




11

13

14

15

16

I

18

19

20

HcTopust 1 METO/IbI U3YHEHUS KIIETKH.
Knerounas reopus

Knerka kak 1enocTHas ;kMBasi CUCTEMA

Ctpoenne 3yKapHOTHIECKON KIETKH.
Jlaboparopnast pabora Ne 2 «M3yuenune
CTPOEHHS KIETOK PACTEHMUIA, KNBOTHBIX,
rpubOB K OakTEepUi MO MHKPOCKONOM Ha
rOTOBBIX MHKPOIIpEnapaTax i uX OMHCaAHHEe»

OOMeH BelecTs HiIH MeTaboun3m
doTocrHTe3. XEMOCHHTES

DHepreruyeckuii 0OMeH

KuzHeHHbIH UMK KJIETKH. JleneHue KIeTKH.
Muro3. JlabopaTopras padora Ne 3
«Habmoaenne MUTO3a B KJIETKAX KOHYHKA
KOpeLIKa JIyKa Ha TOTOBBIX
MHKpOTpenapaTax»

Buocunres Oenka. Peakuusi MaTpUUHOrO
CHHTE3a

Tpancnsiuus — GnocunTes deka

Hexnerounbie GOpmMbI )KM3HH — BHUPYCbI

DOpMbI PA3MHOKEHUS! OPraHH3MOB

Meiio3

0.5

0.5

bubnuoreka [JOK
https://m.cdsoo.Tu/863¢6¢ 88

Bubnuoreka [HOK
https://m.edsoo.ru/863¢6f10
https://m.edsoo.ru/863¢716¢

bubnmoreka [TOK
https://m edsoo.ru/863¢766¢

bubaunoreka LIOK
https://m.edsoo.ru/863¢7¢98

Bbubnuorexa LIOK
https://m .edsoo.ru/863¢7aae

butanoreka LIOK
https://m.cdsoo.ru/863¢7dc4

Bbubauoreka LIOK
https://m.edsoo.ru/863e¢796¢

bubnuoreka LIOK
https://m.edsoo.ru/863¢796¢

Bubnuorexa [IOK
https://m.edsoo.ru/863e7540
bubnnoreka [IOK
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 le

bubnuoreka [{OK




21

22

23

24

25

26

27

28

29

OGpazoBanne 1 pa3BUTHE MMOJIOBBIX KJIETOK.
Onnonorsopenue. Jlaboparopras pabora Ne
4 «Mzy4eHne CTpOeHus MOJOBBIX KJIETOK Ha
rOTOBBIX MHKpPOIIpenapaTax»

HunueuayanbHOe pa3BUTHE OPraHH3MOB

I'eneTnka — Hayka O HaCIEACTBEHHOCTH H
M3MEHYHUBOCTH

3aKOHOMEPHOCTH HAC/IeIOBAHMUS MTPU3HAKOB.
Monorubpunnoe ckpelmiuanue

JuruOpuaHoe ckpelnBaHue. 3aK0OH
HE3aBUCHMOI'0 HaCJIeI0BaHUsl IIPU3HAKOB
CuernnieHHOe Hac/IeAOBAHUE MPH3HAKOB.
JlaGoparopnas padora Ne 5 «M3yuenue
pe3yabTaTOB MOHOTHOPHAHOTO H
JUrHOPUIHOIO CKPELHBaHUS Y PO30(HIbI
Ha TOTOBBIX MHKPOTpenapaTax»

I'eneTnka nona. HacnenoBanue npu3HaKkos,
CHETUIEHHBIX C TOJOM

H3menunsocts. Henacnencreennas
u3MeHunBoCcTb. JlabopaTopHas padora Ne 6.
H3yuenne moaudukaLnOHHOI
M3MEHYHBOCTH, MOCTPOECHHE BAPHALIMOHHOTO
psina v BapMalMOHHON KPHBOI»
Hacnencreennas u3MEHYMBOCTb.

JlaGoparopuas padora Ne 7. « Ananus
MyTaUui y Ap0o30¢uiibl HA FOTOBLIX

0.5

0.5

0.5

0.5

https://m .edsoo.ru/863¢7f4a

Bubauoreka LIOK
https://m .edsoo.ru/863e81b6

budnuoreka LJOK
https://m.edsoo.ru/863¢8436

bubauoreka [JOK
https://m .edsoo.ru/863e¢86f2

bubanoreka [JOK
https://m.edsoo.ru/863¢8878

bubaunoreka [JOK
https://m.edsoo.ru/863¢89a4

bubnunoreka LIOK
https://m.edsoo.ru/863¢8c¢60

bubmuorexa LJOK
https://m_.edsoo.ru/863e8c60

Bbubaunoreka [IOK
https://m edsoo.ru/863e8efe

bubnuoreka LJOK
https://m_.edsoo.ru/863e8efe




30

32

33

34

OBHIEE KOJIMYECTBO YACOB IT1O I[TPOT'PAMME

MHKpOIpernapaTax»
I'eneTHka 4yenoBexka

O0606menue 1o reme «HaciieqcTBEHHOCTD U
H3MEHYHBOCTb OPTaHU3MOBY

Cenexuus kak HayKka U poLecc

MeToabl U AOCTHKEHHS CEeNEKIIMH PACTECHUH
U JKUBOTHBIX

BHOTeXHONOrus Kak OTpacib MPOU3BOACTBA

34

|o5]

bubtnuoreka [IOK
https://m.cdsoo.ru/863¢8d78

bubauoreka LIOK
https://m.edsoo.ru/863¢92 14

bubnuoreka [IOK
https://m.edsoo.ru/863¢9214

bubnuoreka LJOK
https://m.edsoo.ru/863¢9336




L

11 KJIACC

Ne n/m

Tema ypoka

DBOJIIOLIUA U METOb! €€ U3y4eHHUs

Hcropust pa3BuTHs npejcTasieHuii o6
IBOJIFOLIHH

MuKpO3BOMIOLIHS

[lonynsums kak sneMeHTapHas eJuHuIa
BUAa 1 3Bomormu. JlaboparopHas padora Ne
1 «CpaBHeHHE BUIIOB TIO
MOP(OTOrHYECKOMY KPHTEPHIO)

JBwKyiiue cunbl (3neMeHTapHbie GaKTopbl)
IBOJIIOLHH

Ecrectennslit otbop u ero Gpopmbl

PesynsTats! 3B0MHOLIMM:
NPUCTIOCOONEHHOCTh OPTaHU3MOB U
BH1000pazoBanue. JlabopatopHas pabora Ne
2 «Onucanune npucnocoOneHHOCTH
OpraHusmMa U €€ OTHOCHTEJIbHOIO
Xapakrepa»

Hanpasnenus n nyTn MaKpoIBOMOLMH

KoamuecTso yacos

Bceero

Kounrtponbnbie
padoTsl

IlpakTHueckue
pabdoTnl

0.5

0.5

JIeKTPOHHDIE
unpposbie
o0pa3oBareibHbIe

pecypcbl

Bubauoreka LIOK
https://m.edsoo.ru/863¢a20e

bubnuorexa LIOK
https://m.edsoo.ru/863¢9570

bubnuoreka [IOK
https://m.edsoo.ru/863e9¢le

Bubauoreka LIOK
https://m.edsoo.ru/863¢99¢c6

bubnnoreka [IOK
https://m.edsoo.ru/863¢9dad

Bubnuoreka [TOK
https://m.edsoo.ru/863¢9%d0

Bbubnuorexa LIOK
https://m.cdsoo.ru/863¢9fde

Bubnuorexa [IOK
https://m.edsoo.ru/863¢9¢ le




10

11

13

14

16

17

18

20

21

22

HeobpaTHMOCTh 3BOJIIOLIUH

Hctopus sxu3Hu Ha 3emne U MeToab! eé
H3y4YeHHUst

I'unoresnr MMPOUCXOKACHHA JKH3HHU Ha 3emme

PazBuTie xu3Hu Ha 3emie no 3pam u
nepuoaam

OcHOBHbBIE 3TaNbl IBOIOLHMH PACTHTEIBHOIO
1 KMBOTHOTO Mupa. [IpakTuueckas pabora
Ne 1 «M3yuenne uckonaeMbIX OCTaTKOB
PACTEHHH M JKMBOTHBIX B KOJUIEKLIUSAX)

CoBpemeHHasi CHCTEMa OPraHHYECKOro Mupa
DBonoNHA YeIoBeKa (aHTpornoreHes)

JIBmkyiue cunbl ((pakTopbl) aHTPONOTEHE3A

OcHoOBHbIE CTaZUH IBOJIIOLIH YeJIOBeKa
Yenoseuyeckue packl U NPUPOAHBIE
ajlanTaiuy YeIoBeKa

O6obwenue no reme «BoznnkHoBeHHE U
pa3BUTHE KU3HHU HA 3emie»

DKoJorus Kak Hayka

Cpenbl o0uTaHUS M HKOJIOTHYECKHE
(akropsi

Abunornueckue daxropsl. JlaboparopHas
pabora Ne 3. «Mop¢onoruyeckue
0COOEHHOCTH PacTeHHIl U3 PasHbIX MECT

0.5

0.5

Bubnuoreka [IOK
https://m.edsoo.ru/863cadab

budnnoreka LIOK
https://m.edsoo.ru/863c¢abbe

Bubnmoreka [IOK
https://m.edsoo.ru/863ea8bc

bubnuoreka LIOK
https://m .edsoo.ru/863¢cad 8¢
Bbubmuoreka [IOK
https://m .edsoo.ru/863eac2c

bubmuoreka [{OK
https://m.edsoo.ru/863¢ad44

Bubtnuoreka [HOK
https://m.edsoo.ru/863¢caca2

bubnuoreka [{OK
https://m.edsoo.ru/863eafec

Bubnuorexa [IOK
https://m.edsoo.ru/863¢ebl10e




23

24

26

27

28
29

oburanus». JlaboparopHas padora Ne 4.

«BnusiHue cBera Ha POCT U Pa3BUTHE
YEPEHKOB KOJIEyCa»

buoruyeckne pakTopsl

DKOJIOTHYECKHE XapaKTePUCTHKH

nonynauun. [IpakTuyeckas padora Ne 2
«IToncuéT NAOTHOCTH MOMYAALHNI PA3HBIX

BHJIOB PACTEHHIT»

CoobmecTBa OpraHM3MOB — OHOIIEHO3

DKOJIOrnuecKue CHCTEMbI (IKOCHCTEMB)

OcCHOBHbIE MOKa3aTesi YIKOCHCTEMBI.

Dxonoruyeckue nupamuabl. CBoiicTsa

skocucTem. Cykueccus
[Ipuponsbie 3KOCHCTEMBI

AHTPOIOreHHbIe IKOCHCTEMbI

Bbuocdepa — rnobanpnas skocucrema

3emin

3aKOHOMEPHOCTH CYILIECTBOBAHHS
Ounochepsi

YenoseuecTBo B Ouochepe 3eman
CocyuiecTsoBaHHE NPUPO/IBI H
YeJIoBeYeCTBa

IToBropenne. Tema « CoobmecTna u
IKOJOrHYECKHEe CHCTEMBbI»

0.5

bubtaunoreka [JOK
https://m.edsoo.ru/863e¢b348

Bubanoreka IIOK
https://m.edsoo.ru/863e¢b46a

bubtnuoreka LIOK
https://m edsoo.ru/863¢cbd6a

bubmuoreka [IOK
https://m .edsoo.ru/863¢b3fa

bubnuoreka LIOK
https://m.edsoo.ru/863¢bbse

Bubnuoreka LIOK
https://m.edsoo.ru/863¢bd 16

Bbubnuoreka LIOK
https://m .edsoo.ru/863¢ebale




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

2.5






HNPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBLHOI MPOI'PAMMDBI

10 KJIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

1

2

3

4

5

IIpoBepsiemble NpeaMETHbIE PE3yJabTATBI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/IbHOI MPOrpaMMBbl CpeHero o06uero oopazoBaHust

CdopmMupoBaHHOCTb 3HAHUN O MECTe M POJH OUOJIOTUH B CHCTEME
HAY4YHOTO 3HAHUS €CTECTBEHHBIX HAYK, B OPMUPOBAHUHN COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KapTUHBI MUpPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIAZIE POCCUUCKHX U 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B pPa3BUTHE
Ouosnornu;, (PyHKIMOHAILHON TPAMOTHOCTH 4YeJIOBEKa IJIsl PEIleHUs

JKU3HCHHBIX 3a1a4

YMeHue pacKkpbiBaThb CONEp:KaHUE OWOJNOTUYECKUX TEPMHUHOB W
MIOHSITHI, JKM3Hb, KJIETKA, OpraHu3M; MeTadoiu3M (OOMEeH BeIeCTB U
NPEBpAIEHHe SHEPruH), TOMEOCTa3 (CaMOperyJisaLus), ypOBHEBas
OpTraHU3aIMs JKUBBIX CHUCTEM, CAMOBOCIPOU3BEACHHE (PErmpOAYKIIHSI),

HAaCJICACTBECHHOCTb, UBMECHUYNBOCTD, POCT U PA3BUTUE

YMenne uznaratb OHOJOrHYECKHe TEOPHH (KIETOUHAs, XPOMOCOMHAS,
MyTaruoHHast), 3akonbl (I'. Mennens, T. Moprana, H. 1. Basuinosa) u
yueHus: (0 LEeHTpax MHOrooOpasusi M NMPOUCXOXKIEHHUS KYJBTYpPHBIX
pacrennii H.U. BaBunosa), onpenensaTs rpaHULbl UX TPUMEHHMOCTH K

JKUBBIM CUCTEMAM

VYMeHue BrajeTb METOJAaMHM HAy4YHOrO I[IO3HAHUS B OHOJNIOTUH
(HabnroneHre W OMHMCAHUE JKUBBIX CHCTEM, MPOLIECCOB U SIBICHUM,
OpraHu3aiisi W  TMPOBENeHHE OHOJOTMYECKOrO  DKCIEPUMEHTA,
BbIIBUKEHUE  TUIOTE3bI,  BBIIBJIEHHE  3aBUCHMOCTH  MEXKIY
UCCIIEyEMbIMH BEJIMYMHAMU, OOBSICHEHHE TMOJYYEHHBIX PE3yJIbTaTOB,
HCTIOJIb30BAHHBIX HAYYHBIX TOHSTHHA, TEOPUH U 3aKOHOB, YMEHHE

JeNaTh BBIBOJBI HA OCHOBAHHUH IMOJIyYEHHBIX PE3YJIbTATOB)

VY menue BBIACIIATE CYLIECTBCHHBIC IIPU3HAKHU BUPYCOB, KIICTOK
MNpOKapuoT U 3OYKApHUOT, OOHOKJICTOYHBIX u MHOTOKJICTOYHBIX
OpPraHU3MOB, OCOOEHHOCTH TMPOLIECCOB OOMEHa  BEIeCTB U
npeBpalleHusi SHEPruu B KjeTke, (OTOCHHTE3a, IUIACTHYECKOTO |
SHEpPreTHYecKoro  oOMeHa,  XEeMOCHHTe3a,  MHTO03a,  Meio3a,
OIJIOAOTBOPECHUS, Pa3MHOXKCHMUA, HHAUWBUOYAJIBHOT'O pPa3BUTHA

opraHu3mMa (OHTOT€He3)
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11 KITIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

VY mMmeHue MPUMCHSATDb MOJIYYCHHBIC 3HaHUA JJIA 00 BACHEHUS
OHOJIOTHYECKUX nmpoueccoB U ﬂBHeHHfI, AJId TIPUHATUSA NPAKTHICCKUX
peLIeHHiT B MOBCEHEBHOMN *KU3HH B LIEJSIX 00ecTieueHmst 0€30IacHOCTH
CBOETO 3/10POBbsI M 30POBbS OKPY KAIOIIHX JIOAEH, COONFOICHNS HOPM
rPaMOTHOTO TMOBEAECHUSI B  OKPYJKAKOIIEW MNPUPOJHOH  Cpene,
ITIOHHUMAaHHE HeO6XOI[I/IMOCTI/I HUCITIOJIb30BaHUA I[OCTI/DKGHI/Iﬁ
COBPEMEHHOH Ouonornu u OWOTEXHONOTMH Ui  PALMOHAIBHOTO

MPUPOIONOJB30BaAHNUS

VMmenune pemiaTe SJEMCHTAPHBIC TCHETHUYCCKUEC 3aJavyd Ha MOHO- U
I[I/IFI/I6pI/II[HOG CKpE€IIMBAHUEC, CHCITIIICHHOC HACJIICAOBAHUEC, COCTABIIATDH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIrMBaHUA JJIA npeacKazaHua

HAaCJICAOBAHUS MMPU3HAKOB Y OPraHU3MOB

YMeHHe BBIMONHATH JIAOOPATOpHbIE M MPAKTUYECKHe padoTHl,
cobmonare mnpaBwia npu padore ¢ yueOHbBIM M JTaOOPATOPHBIM

obopynoBaHueM

YMeHHe KPUTHYECKH OLEHHBATh M HMHTEPIIPETUPOBATH MH(OPMALHIO
OHMOIOrNYEeCKOro COACPIKAHMS, BKIFOYAIOIIYIO MCEBIOHAYYHbIC 3HAHMS
U3 pasnuuHbIX UCTOYHUKOB (CMU, Hay4YHO-TIONyJISIpHBIE MaTepHaIbl);
STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIICIOBAaHUN B OuoJoruy,

MCIUIINHEC, OHOTEXHOJIOTHU

YMeHne co3naBaTh COOCTBEHHBIC MUCHMEHHBIE U YCTHBIE COOOIICHUS,
00obmas Guoaoru4eckyro HHGOPMAIMIO U3 HECKOIBKUX HCTOYHUKOB,

rpaMOTHO HUCIIOJB30BATh MMOHSATUNHBIN arrmapar OHOJIOruH

IIpoBepsiemMble IpeaAMeETHbIE PE3YJIbTATBI 0CBOCHHS OCHOBHOH
o0pa3oBaTe/ibHOI NMPOrPaMMBbI CpeHero 001ero o0pa3oBaHus

ChopmMHupOBaHHOCTb 3HAHWUN O MECT€ U POJM OWOJIOTUU B CHUCTEME
HAYYHOTO 3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUH COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpPAa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaZle POCCUHCKUX W 3apyOeKHBIX yYEHBIX-OHOJIOTOB B PA3BHTHE
Ouosorun; (HyHKUUOHAIBLHON TPAMOTHOCTH YEJIOBEKA ISl PeIleHUs

JKM3HCHHBIX 3aaa4

YMeHue packpbiBaTh CoAepkaHUe OWOJOTHYECKUX TEPMHUHOB W

TIOHSITUIA, BUA, TOMYJISIIUS, TeHO(POHM, SBOJIONUS, ABUKYIIHE CHJIbI



(daxTopsr) SBOJTIOIUH, MPUCTIOCOOTEHHOCTh OpPTaHHU3MOB,
BUI000pa3oBaHue, SKOJIOTHYECKHE (bakTopsl, SKOCUCTEMA,
NpoayHECHTHI, KOHCYMECHTBI, PEAYLECHTHI, nenu IMUTaHUs,

SKOJIOTHYECKasl mupamuia, duoreoreHos, ouocdepa

YMmenne nuznaratb OMOJNIOTHYECKHE TEOpUU (IBOJTIOLMOHHAS Teopust Y.
JlapBuHa,  CHUHTETHYeCKass  TEOpUs  HBOJIOLMH), 3aKOHBI |
3aKOHOMepHOCTH (3aponbiimeBoro cxoncrsa K.M. bapa, yepenoBanus
IMIaBHBIX HamnpasieHui u nyteit ssomonuu A.H. Cesepuosa, yueHus o
ouochepe B.IM.  BepHaackoro), OmpenensiTb  TPaHUIBI  HUX

MNPUMEHUMOCTHU K JKUBBIM CUCTEMaM

VYMmeHune BrajeTb METOJAMHM HAyYHOTO IIO3HAHUST B OWOJIOTHH
(HaOnrofeHNe W OMKCAHUE JKUBBIX CHCTEM, IMPOLECCOB U SIBJIICHUIA,
OpraHu3alsi ¥ MPOBeAeHHE OHOJIOTUYECKOTO  SKCIEPHMEHTa,
BBIIBMKEHHE  TUIOTE3bI,  BBIIBJIEHHE  3aBUCHMOCTH  MEXIY
UCCIIEyEMbIMH BEJIMYMHAMH, OOBSICHEHHE TOJYYEHHBIX PE3yJIbTaTOB,
HCTIOJIb30BAHHBIX HAYYHBIX TOHSTUH, TEOPHH M 3aKOHOB, YMEHHE

ACNIAaTh BBIBOAbBI HA OCHOBAHUHU MOJTYYCHHBIX pesyanaTOB)

VYMmenue BBIACJIATDH CYHCCTBCHHBIC NMPpU3HAKH CTPOCHUA
Ouonornyecknx  OOBEKTOB. BHIOB, MOMYJSIUUNA, MPOXYLIEHTOB,
KOHCYMEHTOB,  pEOyLEHTOB, OHOreOLIEHO30B U HKOCHUCTEM;
0COOEHHOCTH MPOLIECCOB HACJIEICTBEHHOM HU3MEHYHBOCTH,
€CTeCTBEHHOTO  OTOOpa, BHIOOOPAa30BaHMS, MPUCTOCOOIIEHHOCTH
OpPTaHU3MOB, JEHCTBUS JKOJOTHYECKHMX (HAKTOPOB HA OPTraHU3MBI,
nepeHoca BEIIEeCTB U MOTOKA SHEPTUH B KOCHCTEMAX, aHTPOMOTEHHBIX
U3MEHEHUH B 3KOCUCTEMaX CBOEH MECTHOCTH, KPyrOBOPOTa BELIECTB U

OMOTeOXMMIYECKHX IIHKJIOB B Onocdepe

VMeHue MpUMEHATh [OJYYeHHbIE 3HAHUS Ui OOBSICHEHHUS
OMONIOrHYECKUX MPOLECCOB M SIBICHUM, AJIST MPUHSITUS MPAKTHUYECKHX
peleHnii B MOBCEHEBHOMN JKM3HU B LIEJSAX 00ecredeHns: Oe30MacHOCTH
CBOETO 3/I0POBBSI U 3[I0POBbsI OKPYIKAIOIINX JIFOAEH, COOMIOCHUSI HOPM
rPaMOTHOIO TMOBEACHUS B  OKPY’KAKOIlEeW MNPUPOJHON  Cpene;
NOHUMaHHe HEOOXOIMMOCTH UCTIOJIb30BAHUSI IOCTUKEHU
COBPEMEHHOH OHOJIOTUH I PALIMOHAIBHOTO IPUPOOIIONB30BAHUS
VMeHHe pemarh 3JeMeHTapHble OMOJOTHYecKHe 3a/adul, COCTaBIISATH
CXEMBI IEPEHOCA BEIECTB U SHEPTUU B SKOCHCTEMAaxX (LeTH TUTAHHs])
VMeHue BBINOJHATH J1a0OpaTOpHble W MpaKkTHYECKHe padoThl,
cobmonare mpaBuia npu padore ¢ y4ueOHbBIM M Ja0OPAaTOPHBIM

obopynoBaHueM
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YMeHHe KPUTHYECKH OLEHHBATh U WHTEPIPETHPOBATH WH(POPMALHIO
OMOJNIOTNYECKOTO CONEPIKaHMs, BKIIOYAOLIYIO TICEBIOHAYYHbIC 3HAHUS
U3 pasnuuHbIx UcTOYHUKOB (CMMU, Hay4HO-IOMYJISIpHBIE MaTEPUAIIbI);
paccMaTpuBaTh riobaibHbIe 3KOJIOTUYECKUE npoOIeMbI
COBPEMEHHOCTH, (POPMHPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO

MIO3ULIHIO
YMmenne co3naBaTh COOCTBEHHBIE TUCBMEHHBIE U YCTHBIE COOOIIEHUS,

0b6obmasi Guoorndeckyo HHGOPMAIHMIO U3 HECKOJBKIUX HCTOYHUKOB,

rpaMOTHO HUCIOJIB30BATH MMOHATHHHBIN armapar OMOJIOruun



HHPOBEPAEMBIE DJIEMEHTBI COIEP/ KAHUA

10 KVIACC

Kon

1.1

1.2

2.1

22

3.1

3.2

33

34

IIposepsiemMblii 21eMeHT COAepPKAHMS

buonorus xak Hayka

buonoruss — Hayka o >xuBoi mpupone. Ponp Ouomormnm B dopMupoBaHHU

COBpPEMEHHOU Hay4HOH KapTuHbI Mupa. CuctemMa OHOJIOTMYECKUX HAYK

Metoapl MO3HAHUS JKUBOW MPHPOAbl (HAOMIOAEHHE, SKCIIEPHMEHT, ONHCAHUE,
u3MepeHue, KiacCu(pukauusi, MOJENUPOBAaHUE, CTaTHCTHUecKass o00paboTka

JAHHBIX )
JKuBble CHCTEMBI M UX OpTraHU3aLus

’Kusble cuctembl (OmOCUCTEMBI) Kak npenMmer m3ydeHuss Omosormu. CoiicTBa

OuocucTeM H UX pazHOOOpaszue

YPpOBHH OpraHu3aliyd OHOCHUCTEM: MOJIEKYJIIPHO-TEHETHYECKHH, KJIETOUHBIH,

OpPTaHU3MEHHBIH, MOMYJIALUOHHO-BUIOBOH, 5KOCUCTEMHBIH, OnocdepHbIi
XHUMHUYECKUI COCTAB U CTPOEHUE KIIETKH

XUMHUYECKMH COCTaB KJIETKU. XHUMHUYECKHE DBJIEMEHThl. MAaKpPO3JEMEHTHI,
MHUKpPO3JIeMeHThl. Boga u MuHepanbHble BeniectBa. @OyHKUMM BOABI U

MUHEPAJIIbHBIX BCIIECTB B KJICTKE. HOI[I[Gp)KaHI/Ie OCMOTHYECKOTr0 OanaHca

benku. CoctaB u crpoeHue OenKkOB. AMHHOKHCIOTBI — MOHOMEPBI OEJKOB.
HesameHnMble M 3aMEHHUMBIE AMHHOKHCIOTBL. ~AMHHOKHCIOTHBIH COCTaB.
YpOBHH CTPYKTYpbl OEIKOBOI MOJIEKYJIbI (IepBUYHAS, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAA CTPYKTypa). XHMHYecKHe CBoiicTBa OenkoB. buomorndeckue
byHkumMn 6EIKOB.

depmenTel — Ouosyormueckue kKaramusatopbl. CTpoeHne QepMeHTa: aKTUBHBIN
neHtp, cyocrparnas cneunpudnoctb. Kodepmentsl. Burtammubl.  Otnuuus

(hepMEHTOB OT HEOPTAHMUYECKUX KaTaJIN3aTOPOB

VYraeBoael: MOHOCaxapuabl (INIFOKO3a, pubo3a U e30KCHpud03a), Iucaxapuibl
(caxaposa, JakTO3a) W TOJNUCaxapuabl (Kpaxmaj, TJUKOTeH, MLeJUTI0JI03a).
buonornveckne GyHKINU YIIIEBOIOB.

Jlumupel:  Tpurmuuepunasl,  crepouasl,  ¢ochomununel.  [mapoduibHO-
ruapodobHble CBolicTBA. buonmornueckue ¢yHkmu gunuaoB. CpaBHeHHE

YIJI€BOOOB, OeKOB U JIMIMUA0B KaK HCTOYHUKOB SHEPTUN

Hyxneunnosele kucnotsl: JJHK n PHK. Hykneotunsl — MOHOMEpBI HYKJIEHHOBBIX



3.5

3.6

3.7

3.8

3.9

3.10

4.1

42

43

4.4

kucnor. Crpoenme u ¢ynkuuu JIHK. Crpoenne u ¢ynkumu PHK. ATO:

CTpoeHue U PyHKIMU
uTonorus — Hayka o kjetke. Knerounas Teopus. MeToabl U3y4eHHs KJIETOK

Krnerka kak menocTHast »kuBas cucreMa. OOmue NMpu3HAKH KIETOK: 3aMKHYTast
HapykHast MeMOpaHa, mousiekysnbl JIHK kak renermdeckuil ammapar, cuUcTeMa

cuHTesa Oeka

Tumnbl KIETOK: SyKapuoTHdecKas U npokapuorndeckas. OcoOEHHOCTH CTPOEHUs
npokapuotnyeckoi  kierku. Kierounas crenka  Oaktepmit.  CtpoeHue
SyKapuoTH4eckoil kJjeTku. OCHOBHBIC OTJIMYMA PACTUTEIbHOM, JKUBOTHOU H

rpUOHON KJIETKU

[ToBepXHOCTHBIE CTPYKTYPbl KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIHUKC, WX
¢ynkuun. [1nazmarudeckas memOpaHa, e€ cBolicTBa U pyHkumu. L{uromnasma u eé
opranousipl. OmMHOMEMOpAaHHBIE OPTraHOWABI KJIETKH. SHIOMJIA3MATUYeCKasl CeTh
(OI1IC), ammapar 'onbmxwu, jgu3ocombl. [10TyaBTOHOMHBIE OPTraHOWABI KIIETKU:
MUTOXOHIPHUH, IacTuabl. [IpoucxokaeHne MHUTOXOHAPUNW W IacTuia. Bumbl
miactTun. HememOpaHHbIE OpPraHOWIBI KJIETKU: PUOOCOMBI, KJIETOYHBIH LIEHTP,

PECHUYKH, KT'YTUKH. cI)}’HKL[I/II/I OPraHoOMAOB KJICTKH. Bxrrouenns

Anpo — perynatopHbii LeHTp kieTku. CTpoeHue sapa: saepHas 00OJovKa,

KapuOIIa3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI
TpancnopT BeLIECTB B KJIETKE
KusHenesaTenbHOCTb KIETKU

OOmeH BemecTB, Wi MeTabONMM3M. ACCUMMISIIHS (TUIACTHYECKUH OOMEH) |
OUCCUMHJISALUS (3HEepreTHueckuii 0OMeH) — JBE CTOPOHBI €IMHOIO IMpolecca
merabonm3ma. Tumbel oOMeHa BeLIeCTB: aBTOTPOQHBIA U rereporpodHeiii. Porb

(dbepMeHTOB B OOMEHE BEINECTB M MPEBPAILEHIH YHEPTHH B KIETKE

®orocunTe3. CBeToBast U TeMHOBAasi (asbl poTocuHTesa. Peakuuu GorocuHTesa.
OddextuBHOCTE PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a Ui SKU3HH Ha 3emiie.
Bnusiane ycioBuii cpeapl Ha (POTOCHHTE3 U CIIOCOOBI TIOBBIIICHHS €ro
MPOIYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XemocuHTe3. XEeMOCHHTE3UpYIOUIe OakTepuu. 3HAYEHHE XEMOCHHTE3a IS

JKA3HA Ha 3emite

DHepreTuyecknii OOMEH B KieTke. PacimeruieHune BeEINEeCTB, BBIACICHHE U
aKKyMyJIHIPOBAHWE OJHEPrHMM B KIETKE. JTambl HSHEPreTHYeckoro oOMeHa.
I'mukomns. bpoxenue u ero suapl. KuciopomHoe OKUCIEHHE, WIH KIETOYHOE

npixanue. DPPeKTHBHOCTh YHEPTETUIECKOro OOMeHa

Peaknuu marpuynoro cuntesa. I enerndeckas ungpopmarus u JIHK. Peanmuszanus

reHeTnyeckoll MHQpoOpManuu B KieTke. ['eHeTHYecKuil KON M €ro CBOMCTBA.
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5.1

52

53

54

55

Tpanckpunuus — marpuunblii cuHte3 PHK. Tpancnsamus — OGuocuHTe3 Oenka.

Koaunposanue amunokucnot. Pons pudocom B GnocuaTe3e Oenka

Heknerounbie ¢opmel ku3HH — BHpPYychl. Mctopust otkpbituss Bupycos (..
HpanoBckmit). OCOOEHHOCTH CTPOCHUST U JKM3HEHESTEIbHOCTH BHPYCOB.
Baktepuodaru. bonesHu pacTeHmii, KHBOTHBIX M 4YEJIOBEKA, BBbI3bIBACMBIE
Bupycamu. Bupyc nmmyHonedurmra uenoseka (BUY) — Bo3Oynutens CITN/la.

[Mpodunakrruka pacnpoCTpaHEHUsI BUPYCHBIX 3a00JIeBaHUH
Pa3smHOKeHUe 1 MHIUBUAYaJIbHOE Pa3BUTHE OPTaHU3MOB

KnerouHbIii LWKJ, WM >KU3HEHHBbIM WK kietkn. HMuTepdasa u muTo3.
IIpoueccel, mporekaroine B uHTEpdaze. Perummkanmst — peakuusi MaTPUIHOTO
cuareza JIHK. Crtpoenune xpomocoM. XpOMOCOMHBIH Habop — KapHOTHIL
JIMTUTONIHBIE M TalJIOMOHBIA ~ XPOMOCOMHBIE  HaOOpbl.  XPOMATHIBL
Llutonoruyueckne OCHOBBI PA3MHOKEHUS W WHAWUBUAYAJIbHOTO Pa3BUTH
OpPraHU3MOB.

Henenne xnerku — muto3. Craauu murtosa. Ilpoueccel, mpoucxopnsiive Ha

Pa3HBIX CTaIMUsIX MUTO3a. buonoruueckuii CMbIC MUTO3a

@DopMbl pa3MHOKEHHsI OpPraHU3MoOB: Oecrnojioe W mojioBoe. Bunbl Oecrnosoro
Pa3MHOKECHUA. HACJICHUE HAABOEC, TIIOYKOBAHUEC OAHO- W MHOTOKJICTOYHBIX,
criopoo0pa3oBaHue, BEreTaTHBHOE pPa3MHOXKEHHE. HUckyccTBeHHOE

KJIOHUPOBAHUE OPraHU3MOB, €I'0 3BHAYCHUE OJIA CCJICKIUU

[TonoBoe pa3MHOKEHHE, €ro OTJINYHUS OT OECITONIOrO.
Meiios. Cragun wmeiioza. Ilpomecch, npoucxopsigue Ha CTaausx Mehosa.
IToBenenue xpomocom B Meiosze. KpoccuHrosep. buojorudeckuii CMbICT U

3HaYEeHHUE MEeNo3a

I'amerorenes — mpouecc 0Opa3oBaHMs MOJOBBIX KJIETOK Y JKUBOTHBIX. [10J0BBIC
JKEJIe3bl: CEMEHHUKU U sMYHUKHA. OOpa3oBaHHE W PAa3BUTHE MOJOBBIX KJIETOK —
raMeT (CrepMaTo30u/, SHIEKIeTKa) — crepMarorenes u oorenes. OcobeHHOCTH

CTpOEHUS SHLIEKIeTOK U criepMaTozonnoB. Omaonorsopenue. [lapreHorenes

WUnnuBunyaneHOe — pa3BuTHe  (OHTOreHe3).  OMOPHOHANIBHOE  Pa3BUTHE
(oMOpuorenes). Dranbl SMOPUOHATLHOTO PA3BUTHS Y MO3BOHOUYHBIX JKUBOTHBIX:
npoOnenue, ractpyssinus, opraHoreres. IlocramOproHanbHOe passutue. TuIbI
NOCTSMOPHUOHAIBHOTO PA3BUTHS. MPSIMOE, HempsiMoe (JIMYMHOYHOE). Brmsane
Cpeabl Ha Pa3BUTHE OPraHU3MOB; (AKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
ypPOXCTBA.

Poct u paszButue pacrenuii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOSHUE CEMEHH,

CTaguu pa3sBUTUA

HaCJ'IeI[CTBeHHOCTb U UBMCHYUBOCTb OPTaHU3MOB
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6.2

6.3

6.4

6.5

6.6

IIpenmer u 3agaun reHeruku. Mcropus pa3sBuTUs reHEeTUKH. Bkian poccuiicKux
U 3apyOexHbIX Y4Y€HBIX B pPa3BUTHE TE€HETHKH. MeTOonbl TI'eHETHUKU
(TUOpPUIONOTUYECKUH, LUTOT€HETHYECKUH, MOJIEKY JISIPHO-T€HETHYECKHIA ).
OcHoBHbIE TeHeTHYeCcKkHe MOHATUA. | eHeTnyeckass CUMBOIIMKA, UCIIONIb3yeMas B

CXeMax CKpelUBaHUN

3aKOHOMEPHOCTH HACJIeNOBaHUSl TMPU3HAKOB, yCTaHOBJeHHbIe [. Mennuenem.
MoHorubpuaHoe CKpelquBaHue. 3aKOH eAuHOOOpasus THOPHIOB MEPBOTO
nokoJyieHusi. [IpaBuyio AOMUHUPOBAaHUSA. 3aKOH pPACINEIUICHHUs TPU3HAKOB.
I'unoresa unctorel rameT. [lonHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe CKpelquBaHue. 3aKOH HE3aBUCHUMOTO HACJIENOBAHUS MPU3HAKOB.
[{utoreHeTn4yeckue OCHOBBI AWTUOPUIHOTO CKPEIIUBAHUS. AHATU3UPYIONIEES
ckpemuBaHue.  Vcmonp3oBaHWE — AHAJTU3UPYIOMIETO  CKPEIMUBAHUSA IS

OTIpeNeNIeHUs] TeHOTHUIa 0cobu

CueruteHHoe HacjenoBaHue mnpusHakoB. Pabora T. MopraHa mo CUEMJIEHHOMY
HaclelOBaHUIO TeHoB. HapylleHue cuUeIUieHHss T€HOB B pe3yJibTare
KPOCCHUHIoBepa. XpPOMOCOMHAasl TeOpHs HaclIeACTBEHHOCTH. I'eHeTuueckue
KapThL

I'enetuka noja. XpOMOCOMHOE OIpefeneHue Mmona. AyTOCOMbI U TOJOBBIE
XPOMOCOMBI. T'omoramerHpie u reTe€poraMeTHBIC OPraHU3MbIL HaCJ'IeI[OBaHI/Ie

MPU3HAKOB, CHCTIJICHHBIX C IMOJIOM

M3menunBocTh. Buabsl M3MEHYHMBOCTH: HEHACJIEACTBEHHAs M HACJIEACTBEHHAS.
Ponp cpenpl B HEHACHEACTBEHHOM  M3MEHUMBOCTU.  XapaKTEPUCTUKA
MOIU(UKAIIMOHHOW HW3MEHYMBOCTH. BapuarioHHBIM psa YW BapUALMOHHAS
kpuBasg. Hopma peakuun npusHaka. KogudecTBEHHblE MW Kaue€CTBEHHBIC

NPU3HAKU U X HOpMa peakuuu. CBoHcTBa MOTU(UKALIIOHHON N3MEHUYHUBOCTH

HacnencrtBeHHas, WM TE€HOTUIIMYECKAas, W3MEHYMBOCTh. KomOuHaruBHas
U3MEHYHMBOCTb. MeHo3 H TMOJNIOBOH TMpPOLeCC — OCHOBA KOMOWHATHBHOW
U3MEHYMBOCTU. MyTalUMOHHAasT HW3MEHYMBOCTh. Kraccudukanuss MyTaLuid;
TeHHBbIE XPOMOCOMHBIE, FeHOMHBIE. HacTOTa U NMPUYUHBI MyTauuil. MyTareHHble
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSIOB B HACIENCTBEHHOMN m3MeHunBocTy H. 1.

BasuioBa

I'enetuka uenosexka. Kapuorunm dyenoBeka. OCHOBHbIE METOIAbI TE€HETHKH
YeJIOBEKA! reHEeaIOTUYSCKHUN, ONM3HELIOBBIMH, U TOTEHETUYECKHUI,
OMOXMMHUYECKUH, MOJEKyJsipHO-reHeTnYeckuil. COBpeMEHHOe OmpeneieHne
TeHOTHUIA: TIOJJTHOTEHOMHOE CEKBEHHPOBAHHUE, TeHOTUITUPOBAHUE, B TOM YHUCIIE C
nomoinbto IIIIP-ananu3a. HacnencTtBeHHble 3a00JIeBaHUS 4eOBEKA: T'E€HHBIE
Oosie3Hu, OOJIE3HH ¢ HACNIEACTBEHHOW MPEaPaCIONOKEHHOCTBIO, XPOMOCOMHBIE

Oonesan. ComaTtudeckne W TEeHEpPATUBHBIE MyTauuH. [IpHHLMIBI 370POBOTO
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06pa3a JKHU3HH, JUAarHoOCTHKH, HpO(I)I/IJ'IaKTI/IKI/I U  JICUCHUS TCHCTHUYCCKUX
OosesHell. MenuKO-reHeTHYECKOe KOHCYJbTUPOBAHUE. 3HAUYEHHUE METUITHHCKOM

FCHETHUKU B IPCAOTBPAILICHUHN U JICHCHHUU I'CHCTUYICCKHUX 336OHeBaHHﬁ YCJIOBCKa
Cenexuust oprann3mMoB. OCHOBBI OMOTEXHOJIOTHU

Cenexuus kak Hayka U Mmpolecc. 3apokAeHHe CeJIeKLIUH U JOMECTHUKALMsL.
Yuenne H.M. BasunmoBa 0 wLeHTpax MNPOUCXOXKIACHHS M MHOrooOpasus
KyJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKAEHHs JOMAIIHUX JKUBOTHBIX. COpT,
MOpoAa, ITAMM

CoBpeMeHHBIE METOIbI CeNEKUMH. MacCOBbIi W HHIWBUAYAJIbHBIH OTOOPHI B
CeJIeKLIMM pacTeHuH M kUBOTHBIX. OLieHKa 3KCTepbepa. binmskoponacTBeHHOe
ckpeumBanue — WHOpuawHr. Yucras nuHus. CKpelMBaHWE YHCTHIX JIMHHMA.
I'eteposuc, niam rubpunnas cuna. HeponcTBeHHOE CKpeInBaHUue — ay TOPUAMHT.
OtnanénHas rubpuamzanuss U €€ ycrnexw. VICKyCCTBEHHBIH MyTareHe3 u
MOJyYEeHHE MOJUIIONIOB. JOCTH)KEHUS CEJeKLUH pacCTeHUMN, >KUBOTHBIX U

MHUKPOOPraHU3MOB

buorexHonoruss kak oTpacib NPOU3BOACTBA. ['€HHas WH)KeHepHus. Talbl
cosmanust pexomOuHanTHOH JIHK wu TpancrenHeix opranmsmoB. Kierounas
umxeHepus.  Kuerounele  KyJabTypbl.  MUKPOKIOHANBHOE  PAa3MHOKEHHE
pactenuii. KioHupoBaHHe BBICOKONPOAYKTUBHBIX  CEJIbCKOXO3SMCTBEHHBIX
OpPTraHU3MOB. JKOJOruueckue u studeckue npodsemsl. MO — renerudecku

MOIU(DULITPOBAHHBIE OPTAHU3MBI

11 KVIACC

Kon

1.1

IIpoBepsiemMblii 21eMeHT COAePKAHMS

DBOMOLMOHHAsT OMOIOTHS

DBOOLIMOHHASI TEOPUS U €€ MECTO B OMOJIOTHH.

CBuperenbcTBa  3BONMIOLMH.  [laJlCeOHTONOrMYECKHE:  MOCIEAOBATEIbHOCTD
NOSIBJICHUsT BUIOB B TMAJICOHTOJIOTHYECKON JIETONMUCH, NepexOnHble (HOPMBL
buoreorpagpuyeckue: cxonctBo W pasnmuue ¢dayH U (QIOp MaTEPUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOACTBA M Pa3INynsl SMOPHOHOB Pa3HBIX BHIIOB
NO3BOHOYHBIX. CpaBHUTENbHO-aHATOMHUYECKHE. TOMOJIOTUYHBIE, AHAJOTHYHBIE,
PYAMMEHTAapHBIE OPTaHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUECKHE. CXOICTBO
MEXaHH3MOB HACJIEACTBEHHOCTH M OCHOBHBIX METaOONMYECKHX MyTeH y BCeX

OpraHu3MOB
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OsomonuonHass Teopus Y. Jlapsuna. Ilpennochliku — BO3HUKHOBEHHS
IapBUHU3MA. JIBIKyIIHMe CHJBI 3BOJIOLUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHUE NPU OrPAHUYEHHOCTH PECYpPCOB, HEONpENeIEHHas: U3MEHYNBOCTbD,

Oopnda 3a CylecTBOBaHUE, €CTECTBEHHBINA 0TOOP)

Cunrernueckass teopust sBomoumd (CTD) M OCHOBHBIE €€ TIOJNOXKEHHS.

Muxkpossosonus. Ilonyasauns Kkak equHULIA BUAA U SBOJIOLUU

Jpmkymue cuibl ((HakToOpbl) 3BOJIOLMH BHAOB B Tpupoae. MyTalMOHHBINA
nporecc U KOMOWMHATHUBHAS W3MEHYMBOCTH. [lOMyJISIIMOHHBIE BOJIHBI U Apeiid
reHoB. M3omsius u murpanusi. EctecTBeHHbIN 0TOOp — HANpPaBISIOMIHA (HhaKTOp
3BOMIOIIMU. POPMBI €CTECTBEHHOTO OTOOpA.

[IprcrnocoONeHHOCTh  OPraHU3MOB — Kak  pe3ysibTaT 3BOMOUMH.  IIpumepsr
NPUCTIOCOOJICHNH ¥ OpraHu3MoB. ApoMop(do3bl 1 HANOATANTALINH.

Bun u Bunoo6pasosanne. Kpurepuu Buna. OcHOBHBIE (hOpMbI BUIOOOPA30BAHUS:

reorpauueckoe, SKOJIOrHIeCKoe

Makpossomorusi.  @opmel  3BONMIOLMHK:  (UIIETHYECKAs,  AUBEPTEHTHAs,

KOHBEPTeHTHasl, napaienpHas. HeoOpaTuMocTh 3BOOLIUN
Bo3HukHOBEHME U pa3BUTHE )KU3HU Ha 3eMiie

JlonayuHble MpPEACTAaBIEHUS O 3apOKACHMU >ku3HU. HayuHble Trunoresbl
BO3HHKHOBEHUs] XKM3HM Ha 3emiie. abuoreHe3 M mMaHCHepMusl. XHUMHUYECKas
SBOIOLMS. DKCHEPUMEHTANbHOE IOATBEPXKIEHUE XHUMUYECKOH 3BOJIIOLMH.
HavaneHble stanbl Omonorndeckoi sosmounu. I'mnoresa PHK-mmupa. Ilepsbie

KJIICTKHW U UX 5BOJIFOLIMA. cI)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB

Pazeutne xu3um Ha 3emiue mo spam u mepuomam. Karapxeil. Apxelickas u
npoTteposoiickast spel. Ilaneosolickas spa W €€ Tepuoabl. KeMOPHUICKUH,
OpIOBUKCKWW, CUJYPUICKUH, [E€BOHCKHI, KaMEHHOYTOJIbHBINA, MEPMCKHI.
Meso30iicKkast 3pa U €€ NepUObl. TPUACOBBIN, FOPCKUI, MEJTOBOM.

Kaiino3oiickass 3pa u €€ TmepuoAbl.  MAJECOreHOBbIM,  HEOr€HOBBIH,
AQHTPOTIOT€HOBBIM. XapaKTePUCTUKA KJIUMAaTa W TE€OJOTUYECKUX IPOIECCOB.
OCHOBHBIE 3TaITbl 3BOJIFOIIUN PACTUTEIHHOTO U JKUBOTHOTO MUpPa. ApoMopdo3bl ¥
pacTeHull U JKUBOTHBIX. l[losiBIEHWE, paclBET M BBIMUPAHHE TPYII >KUBBIX

OpraHu3MoB

Cucrema OpraHM4ecKkoro Mupa Kak oOTpaxkeHue sBomonun. OCHOBHbIE
CHCTEMATHYECKUE IPYIIILI OPraHU3MOB

OBomronus 4enoBeka. AHTPOINOJNOIrMs Kak Hayka. Pa3Butue mpencraBieHHH O

MPOUCXOXKICHUH deJIoBeKa. MeTtonbl u3yueHusi aHtpororeresa. Cxoacrsa u
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Pa3IU4Ms YeJI0BEKA U )KUBOTHBIX. CHCTEMATHUECKOE TIOJIOKEHNE YEIOBEKa.
Jewxkyiue cuiibl (hakTopsl) aHTporniorene3a. HacinencreeHHass HI3MEHYUBOCTD U
ecrecTBeHHbII OTOOp. OOIIecTBeHHBIH 00pa3 >KU3HU, HM3TOTOBJICHUE OpYyIHN

TPYZla, MBILLJICHUE, PeUb

OcHOBHbIE CTaAUM U BETBHM 3BOJIOLUH YeJIOBEKa: aBCTpaJonuTekH, Yenosek
yMenelii, Yenosex mnpsaMoxonsamui, UYenosexk Heanaepranbckuil, Yemnosek
pasyMHbId. Haxonku HCKOMaeMbIX OCTAHKOB, BpPEMsl CyIIECTBOBaHUs, 00JacThb

pacnpocTpaHeHusi, 00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPY AU

Uenoseueckue pacel. OCHOBHbIE OOJIBIIME pachl: €BPONEOHIHAs (eBpasuiickas),
HETPO-aBCTPATIOUTHAS (3KBaTOpUANBHASN), MOHTOJIOUAHAS (a3marcko-
aMepuKaHcKast). UepTsl MpUCIOCOOIEHHOCTH MPENCTaBUTENeH YeJIOBEUEeCKUX pac

K YCJIOBUSIM CyllecTBOBaHUsA. EMUHCTBO uenoBeueckux pac. Kpurtuka pacusma
Opranu3Mbl U OKpyKaroLIas cpena

DKOJNOTHsl KaK HayKa. 3aladd M pas3aelibl 3KOJOTUH. MeTombl 3KOJOTHYECKUX
UCCIIeIOBAaHUN. DKOJIOrn4eckoe MUpoBo33perne. Cpenbl 0OUTaHHUS OPraHU3MOB!

BOJHAasA, HA3CMHO-BO3JylIIHAA, MTOYBCHHAS, BHYTPHOPraHU3MCHHAA

Oxosnorndyeckne  ¢akropel.  Kiaccupukamms  skonormyecknx — (PpakTopos:
216I/IOTI/I"IGCKI/IGj onoTHYECKHE U AHTPOIIOTCHHBIC. I[eflCTBPIe OKOJIOIT'MYECKUX

(haKkTOPOB HA OPTAHU3MBI

AbuoTtnueckue (aKTOpPBL CBET, TEMIIEPATypa, BIAKHOCTb. POTONEPHOAM3M.
[Ipucnocobnennst OpPraHU3MOB K  JOEHCTBUIO  a0MOTHYECKUX  (PaKTOPOB.

buonornueckue puTMbl

buornueckue Qaxrtopsl. Bunbl OMoTHYECKMX B3aMMOIEHCTBHIN: KOHKYPEHIIHS,
XUIIHUYECTBO, MAPa3UTU3M, MYyTyalH3M, KOMMEHCAInu3M (HaxJIeOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAJIM3M, HelTpanmusM. 3HaueHHe  OMOTHYECKUX

B3aUMOJIEHCTBUH /IS CYIECTBOBAHUSI OPraHM3MOB B IPUPOAHBIX COOOIIECTBAX
DKoJoruyecknue  XapakTepucTuku — nonyssinud.  OCHOBHBIE — TOKa3aTeNnu
TOMYJISILUK: YUCJIEHHOCTD, IUIOTHOCTh, POKIAEMOCTb, CMEPTHOCTb, MPHUPOCT,
murpaiys. JJMHaMuKa YUCACHHOCTH MOMYJISILUN U €€ Pery JIsiusl

CoobmecTBa 1 3KOJOrHYECKHE CUCTEMBI

CoobmectBo opranusmoB — Ouoneno3. CTpykTypsl OHOLIEHO3a: BHIOBAS,
MPOCTpAaHCTBEHHAs, Tpoduueckas (muinesasi). Bunbl-momuHantel. CBsi3u B

OUOLIEHO3E

Okosnorndyeckne cucremel (9kocucrtembl). [loHsiTue 00 sKkocucreme u
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OouoreoneHo3e. @DYHKIHMOHAIBbHBIE KOMIIOHEHTBI 3KOCHCTEMBL IPOIYLEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BeIecTB 1 MOTOK SHEPTHH B 3KOCHCTEME.
Tpoduueckne (mumeBbie) ypOBHH 3KOCHUCTeMbl. llummeBble 1iemnm U CeTH.
OCHOBHBIE TTOKA3aTeNN 3KOCHUCTEMBI: OHOMacca, MPORYKIHA. DKOJOTHYECKUe
NUpaMHUIbl.  TPONYKIHH, YHCIEHHOCTH, Onomacchl. CBOWCTBA 3HKOCHCTEM:

YCTOMYHUBOCTD, CAMOpPEryJisitus, pazsurue. CyKueccus

IIpupoanbie 3KOCHCTEMbI. DKOCUCTEMBI 03€p U peK. JKOCHCTEMAa XBOHHOIO WIIH
LIMPOKOJUCTBEHHOTO JIECa.

AHTPOTNIOT€HHBIE SKOCHUCTEMBIL. ATpPO3KOCHCTEMBIL YpOoskocucTeMBI.
buonorndeckoe u X03HCTBEHHOE 3HAUSHHUE arPOIKOCHCTEM U YPOOIKOCHUCTEM.
buopasnooOpasue kak ¢aktop ycroiuuBocTH sKocucteM. CoxpaHeHHE

OuoJIOrHYecKoro pasHoodpasust Ha 3emiie

Yuenue B.M. Bepnaackoro o Owuocdepe. I'paHuibl, coctaB W CTPyKTypa
ouoceprr. XKusoe BemecTBo u ero ¢ynkumn. OcobeHHoctn Omocheprbl Kak
ria00aabHO SKOcHCTeMbl. Jl[MHaAMHUYeCcKkOoe paBHOBeCHe W OOpaTHasi CBSI3b B
ounochepe. KpyroBopoTel BemnecTs u OMOr€OXMMHYECKHUE LIUKJIBI 3JIEMEHTOB

(yrmepona, azorta). 3oHambHOCTh Orocheprl. OCHOBHBIE OMOMBI CYIITU

UenosedectBo B Omocdepe 3emin. AHTPOMOreHHble M3MeHeHHsI B Ouocdepe.
I'mobGanbHbIe HKOJIOTHYECKHE TPOOTIEMBI.
OcHOBa  palMOHANBHOTO  YTpaBIE€HUS MPUPOAHBIMH  pecypcamMu U HX

ucnosb3oBaHue. JloCTIKeH!sI OMOJIOrHY M OXpaHa MPUPOIbI



YUYEBHO-METOANYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O TPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHUAJIBI IS YYEHUKA

* buonorus. 10 knacc. [Taceunuk B.B., Kamenckuii A.A., Pyonios A.M. u 1ip.;
[Ton penakumeii [Taceunnka B.B. Akumoneproe o0mecTBo «30aTenseTBo
«ITpoceereHue»

* buonorus. 11 knacc. [Taceunuk B.B., Kamenckuii A.A., PyOuos A.M. u jp.;
[Ton penakumeii [laceunrka B.B. AkunonepHoe o0mecTBo «M31aTenseTBo

«IIpocseuieHue»

METOANYECKUE MATEPUAJIBI UISA YUUTEJIA

buonorus. Paboune nporpammel. [IpenmerHas muaus yueOHukoB [, K.
bensera. 10-11 knaccel AKnmoHepHOe 001ecTBO «M3aaTenbcTBo
«ITpocsewmenuey, 2022

buonorus. O0uas 6uonorus. Padoyvas rerpans. 10-11 knacceel. Cabnuna O.B.,
Jbivuur I'.M.

AxknmonepHoe oomectBo «M3narensctBo «llpocsemienuey, 2021

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
NHTEPHET

1.buonorus. SMeKTPOHHBIN yUeOHUK



http://biologylib.ru/catalog/

2.BupryansHas oOpa3oBaTeibHas 1a00paTopust

http://www.virtulab.net

3.http://center.fio.ru/method

4. http://www altai.fio.ru/projects/group4/potok13/site/index. html






