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HOACHUTEJBHASA 3AIINCKA

[Tpn pa3paboTke mporpaMmbl MO OWOJIOTHM TEOPETHUYECKYIO OCHOBY JUIS
ONpEACTIEHUS] MOAXOM0B K (POPMHPOBAHHMIO COACPXKaHWS y4eOHOro NpeaMeTa
«buosorusty  coctaBuiM: KOHUentyaiabHele nonoxkenus DOIOC COO o
B3aMMOOOYCIIOBJICHHOCTH  LEJICH, CONCP)KAaHWs, PE3YJbTaTOB OO0ydYeHUus W
TpeOOBAHMI K YPOBHIO MOATOTOBKM BBIMTYCKHUKOB, MOJIOXKEHUS 00 00LIMX HENIX U
NPUHLAMNAX, XAPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSSHUE CHCTEMBI CPEIHETO
odmero oOpazoBanusi B Poccuiickoii ®enepanuu, a TakKe MOJOKEHUS O
cnenu@uke OMOJIOTHH, €€ 3HAUEHUN B TO3HAHUH YKUBOM MPUPOIBI U 00ECIICUEHUH
CYLIECTBOBAHMS YEIOBEUECKOro oOmecTBa. COrMAacHO HA3BAHHBIM TOJIOKEHUSIM,
OTpEAETIEHBI OCHOBHBIE (PYHKIIMK TPOrPaMMBbI 10 OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mo Owosormm HaéT MPEACTaBICHUE O LENIx, 00 oOumen
cTparerud OOY4YEeHMs, BOCIHMTAHWS W Pa3BUTHS OOYyYaAKOIIUXCS CPEACTBAMH
yueOHOro mnpeamera «buosorus», omnpeaenser o00sA3aTenbHOE NPEAMETHOE
COJEP)KAHUE, €ro CTPYKTYPYy, PpacnpeleicHue Mo pasfeiaM W TeEMawm,
PEKOMEHYEMYIO MOCJIEI0BATEIbHOCTh U3yUEHUsT YUYEOHOr0 Marepraia ¢ y4éToM
MEXMPEAMETHBIX W BHYTPUIPEAMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MPOoLECCa, BO3PACTHBIX OCOOCHHOCTEN 00y YarOIIXCsl.

B nmnporpamme mo OWOJNOrMH TakKe YUYMTHIBAOTCS TpPeOOBaHUSA K
IUIAHAPYEMBIM JINYHOCTHBIM, METAaNPEeIMETHBIM W MPEAMETHBIM pE3yJIbTaTaM
oOyueHuss B (OPMHUPOBAHUM OCHOBHBIX BHJIOB  Y4YEOHO-ITO3HABATEIIBHOM
JEATENBHOCTHA/YYEOHBIX JEHCTBUH OOYYarOIMUXCS MO OCBOCHUIO COACPKAHUS
OHOJIOrHYECKOT0 00PA30BAHHSI.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30Bblii yPOBEHB) pEaM30BaH
OPUHLHAIN MPEEMCTBEHHOCTH B M3YyUYECHHMM OwWoJioruu, Onaromaps 4eMmy B HeEH
OPOCMATPUBACTCS  HAMPABJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C
(OPMUPOBAHMEM  E€CTECTBEHHO-HAYYHOIO  MHUPOBO33PEHUS,  LICHHOCTHBIX
OPUEHTALMI JINYHOCTH, SKOJOTHYECKOIO MBILUICHUS, MPEACTABIEHUN O 310POBOM
o0Opaze >KM3HM M OCPEKHBIM OTHOLICHUEM K OKPY)KArOLICH MPUPOAHOH CpEle.
[ToaTomMy Hapsay ¢ M3yYeHHEM OOIMICOMOIOTMUYECKMX TEOPH, a TAKXKE 3HAHWUN O
CTPOEHHH >KMBBIX CUCTEM PA3HOTO PaHra M CyIIHOCTH OCHOBHBIX MPOTEKAOLIAX B
HUX MPOLECCOB B MPOrpaMMe MO OWOJIOTMH YIEICHO BHUMAHUE MCIIOJIB30BAHUIO
NOJTYYEHHBIX 3HAHWIA B MOBCEAHECBHOMN >KU3HM JJIsl PEMICHUS NMPUKIAIHBIX 3334, B
TOM 4ucie. TPOQUIAKTUKA HACJIECICTBEHHBIX 3a00JICBAHMI YEJIOBEKA, MEIUKO-
TEeHETUYECKOTO KOHCYJIbTUPOBaHUS, 00OCHOBaHUs SKOJIOTHYECKA
LEJIeCO00Pa3HOr0 MOBEACHUS B OKPY)KalOLICH NTPUPOIHON cpene, aHanusa
BIIMSIHUSL XO3SHCTBEHHOW ACITETLHOCTH YEJIOBEKA HA COCTOSHUE MPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCUCTEM. Y CHJICHUE BHUMAHUS K MPUKIIAAHON HAMPABICHHOCTH
yueOHOro nmpeamera «buosorusy mpOIMKTOBAHO HEOOXOIUMOCTBIO 00€CICUEHUS



YCJAOBUHM JIJIs1 pelICHUs] OJHOM M3 aKTyallbHBIX 3a/1a4 HIKOJIBHOrO OMOJIOTMYECKOro
oOpasoBaHMs, KOTOpass mpeamnonaracT (OPMUPOBAHME Yy  OOydYarOIIUXCS
CMOCOOHOCTH aJanTUPOBAThCS K WM3MEHEHUSM JAMHAMUYHO Pa3BUBAIOLICTOCS
COBPEMEHHOTO MUPA.

Bbuosioruss Ha ypoBHE cpenHero oOmero oOpa3oBaHUsl 3aHMMAET BAXKHOE
Mecto. OHa oOecreunBacT (POPMUPOBAHUE Y OOYYAKOUIMXCS MPEICTABICHUNA O
HAY4YHO! KapTHMHE MHpPA, PacIMPSET U 000OLIACT 3HAHUS O KUBOW MpHUpone, €€
OTJIMYUTEIbHBIX TMPU3HAKAX — YPOBHEBOW OpraHM3allid W HBOJIOLMH, CO3AAET
yCJAOBHUS  JJis: TO3HAHUS  3aKOHOB  SKMBOW  MpupoAabl, (HopMupoBaHMUsI
(YHKIIMOHAIBHONH TPaMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0O€30MacHOro obpasa
YKU3HU, SKOJOTMUYECKOTO MBILILIEHHS], [ICHHOCTHOTO OTHOILIEHUS K JKUBOM MPUPOAE
U YEJIOBEKY.

Bosnblioe 3HaYeHnE OUOJIOTUSI UMEET TAKKE JUTsl PEIIEHUS] BOCOUTATEIBHBIX U
pa3BHBAKOIIMX  3aJa4  CcpeaHero  oOmero  oOpa3oBaHMs,  COIMAIM3AIUN
oOyuaromuxcs. M3yuenne Ononorun odecneynBacT yciuoBus s GOpMHPOBAHUS
UHTEJUIEKTYQJIbHBIX, KOMMYHHUKAIMOHHBIX M  WH(OPMAILIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJIBTYpbI, CHOCOOCTBYET MHTErpaluu OMOJIOTMYECKUX 3HAHUHN C
OPECTARICHUSIMHU U3 IPYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpadpuu. HazpaHHbie MONOKEHUS O MPEAHA3HAYEHMHM Y4eOHOro mpeaMmera
«buonorus» COCTaBWJIM OCHOBY JUIsl ONpEACNEHHMs MOAXOAOB K OTOOpYy H
CTPYKTYPUPOBAHUIO €ro COJAEpKaHWs, MNPEACTABICHHOTO B MPOrpamMMe o
OHMOJIOTHH.

Ot0op conepxaHus ydeOHoro npeamera «buosiorus» Ha 0a30BOM YpPOBHE
OCYLIECTBIIEH C MO3UIMI KYJIbTYpPOCOOOPA3HOIO MOJAXOAA, B COOTBETCTBUHU C
KOTOPbIM OOyYaromuecs MOJKHbBI OCBOMThH 3HAHMS W YMEHHUS, 3HAUUMBbIE IS
(dopMupoBaHus OOUICH KyJIbTYPhI, ONPEACISAIONME aJECKBATHOEC TMOBEACHHE
YeJIoBeKa B OKPY>KaKolIeH MPUPOJHOH cpenie, BOCTPeOOBAHHBIE B MOBCEAHEBHOMN
JKU3HU M TPAKTUYECKON AesaTenbHOCTH. Oco00€ MECTO B 3TOH CHCTEME 3HAHWMA
3aHUMAIOT AJIEMEHTBI COJEPIKAHUSI, KOTOPBIE CITY>KaT OCHOBOM 151 (POPMUPOBAHMSI
MPEICTABIICHAN O COBPEMEHHONW €CTECTBEHHO-HAYYHOW KapTUHE MHpa H
LHEHHOCTHBIX ~ OPUEHTALUSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  FyMaHU3alluu
OHOJIOrHYECKOT0 00PA30BAHHSI.

CTpyKTypUpOBaHHE COJEpKaHUs y4eOHOro marepuajiia B HporpaMme Io
OMOJIOTUM  OCYIIECTBJICHO € YUYETOM TPUOPUTETHOTO 3HAUCHMs] 3HAHUH 00
OTJIMYUTETBHBIX 0COOEHHOCTSX JKUBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHu3aliu u
ABOJIIOLMK. B COOTBETCTBUU C 3TUM B CTPYKTYpe yueOHOTO npeameTa «buosorus»
BBIJICTICHBI CJIEIYIOUINE CONEpKaTeabHbIe TUHUK: «bronorus kak Hayka. MeTo bl
HAY4YHOTO Mo3HaHus», «Kierka kak Ouoyiornyeckas cucrema», «OpraHu3M Kak



Ounonornueckas cucrema», «CucreMa M MHOrooOpa3He OPraHUYECKOro MUpay,
«OBOJTIOLUS KUBOU MPUPOABIY, « IKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTI.

Llens w3yueHus yuyeOHOro npeamera «buosorus» Ha 0a30BOM YPOBHE —
OBJIAJcCHHE  OOYyYarOIMMHUCS  3HAHWUSMHU O  CTPYKTYPHO-(YHKIMOHAIBHOMN
OpPraHM3alliA >KMBBIX CHCTEM PA3HOTO0 paHra M MNPUOOPETCHHE YMEHMA
UCIOJB30BaTh 3TH 3HAHWS A TPAMOTHBIX JCHCTBUHA B OTHOLIEHHMH OOBEKTOB
YKUBOU MPUPOABI M PELICHUS PA3IMYHBIX KU3HEHHBIX TPOOIIEM.

JlocT>KeHrE 1enM u3ydyeHust yueOHoro npeamMera «buonorus» Ha 6a30BOM
YPOBHE 00ECIIEUNBACTCS PEMICHUEM CIICAYOIINX 3a/1a4:

OCBOEHME OOYYaArOUIMMMCS CHCTEMbI 3HAHW O OHMOJOTMYECKHX TEOPHSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MPABUIIAX, CIYKAMX OCHOBOM
s (POPMUPOBAHMS MPEACTABICHUA O €CTECTBEHHO-HAYYHON KapTUHE MHpa, O
METOJAaX HAyYHOTO MO3HAHMSI, CTPOCHUU, MHOT000pa3uu U OCOOCHHOCTSIX YKUBBIX
CUCTEM PA3HOTO YPOBHSI OPraHM3ALMH, BbIAAOIIAXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICAOBAHUSIX B OUOJIOTHH,

(opmupoBaHue y 0OydarOIIUXCsl TMO3HABATEIBHBIX, WHTEIIEKTYAIbHBIX W
TBOPUYECKHUX CIMOCOOHOCTEH B MPOLECCE aHAIM3A JAHHBIX O MYTIX Pa3BUTUS B
OMOJIOTMHM HAy4YHbIX B3[JISIOB, MACH M MOAXOAOB K M3YUYCHHMIO >KMBBIX CHUCTEM
PAa3HOrO YPOBHSI OpraHU3alliu;

CTAaHOBJIEHWE Yy oOyvarommxcs oOwied KyabTypsl, (YHKIMOHAIBHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHIH OOBACHATH M OLICHUBATH SIBJICHHS OKPYXKAIOLIETO
MUpPa KMUBOW NOPHUPOAbI HA OCHOBAHWMM 3HAHWA W OMNbITA, TOJYYEHHBIX MPU
U3y4eHU U OMOJIOTUN,

(¢opmupoBaHne y OOydYarOIIMXCS YMEHHH WJUTFOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHWA B MPAKTHUYECKON NEATENBHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEIULIMHCKAX TEXHOJIOTUH U arpoOOMOTEXHOJIOTHIA;

BOCIUTAHHUE YOEKAEHHOCTH B BO3MOKHOCTH IMO3HAHUS YEIOBEKOM >KMBOW
OPUPOABI, HEOOXOAUMOCTH OEPEKHOTO OTHOMICHUS K HEH, COOTIOIEHUS STUUECKUX
HOPM IIPY MPOBEICHUM OMOJIOTHYECKUX UCCIIEI0BAHUN;

OCO3HAHUE LICHHOCTH OWOJIOTMYECKUX 3HAHWM [UIsl TOBBIMICHUS YPOBHS
3KOJIOTHYECKOM KYJIbTYPHI, 11 (POPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS;

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUI B TOBCETHEBHOM KU3HU JIJIst
OLICHKH MOCJICICTBUI CBOEH NEATEIBRHOCTH MO OTHOLIEHUIO K OKPY KAOLIEH Cpele,
COOCTBEHHOMY 3J0POBbIO, OOOCHOBAHWUE M COOJNIOACHUE MEP MNPOPUIAKTHKH
3a00JICBaHUH.

B cucreme cpennero odmero oOpazoBanus yueOHbI npeamer «buomorusy,
M3y4acMblii Ha 0a30BOM YPOBHE, SIBISETCS 00I3aTEIbHBIM YYEOHBIM MPEAMETOM.



JIiist u3ydeHusi OMooruu Ha 0a30BOM YPOBHE CPEIHEr0 001Iero oopa3oBaHus
orBoauTtcsa 68 yacos: B 10 knacce — 34 yaca (1 yac B Hepento), B 11 kmacce — 34
yaca (1 gac B HeneNo).



COAEPKAHUE OBYYEHUA
10 KUIACC

Tema 1. buoJsiorust Kak HayKa.

buonorus kak Hayka. CBs3b OMONIOTMM ¢ OOIIECTBEHHBIMH, TEXHUYCCKUMU U
JPYTUMH €CTECTBEHHBIMH HAayKaMu, Ppunocopuei, STUKOMH, SCTETUKON M MPABOM.
Pone Owonorun B (QOPMUPOBAHWM COBPEMEHHOW HAYYHOW KAPTUHBI MUPA.
Cucrema OMOJIOTHYECKUX HAYK.

MeTo1bl MO3HAHUS )KUBOH MPUPOABI (HAOMIOJCHHE, SKCIIEPUMEHT, ONTUCAHMUE,
U3MEpeHne, Kiaccu(ukanms, MOACIMPOBAHUE, CTaTHCTHYECKas oOpaboTka
JAHHBIX ).

JlemoHcTpanum:

[Toprpeter: Y. Hapsun, I'. Menaens, H. K. Koneros, /Ix. Yorcon u @. Kpuk.

TaGnmuupl 1 cxeMbl: «MeTOBI MO3HAHUS KUBOH TPHAPOIBD?.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

[Tpaktuyeckas pabora Ne 1. «Mcmonb3oBaHHWE pa3iMYHBIX METOAOB MPH
U3YYEHUH OUOJIOTUYECKUX OOBEKTOBRY.

Tema 2. JKuBble cHCTEMbI U HX OPraHU3ALHS.

KuBble cucteMsl (OMOCUCTEMBI) KaK MPEAMET U3yYeHHs Oronorun. OTinumne
JKUBBIX CHCTEM OT HEOPTraHUYECKON MPUPOIBI.

CpolicTBa OMOCUCTEM U MX pa3zHOOOpazne. YPOBHU OpraHu3ali OMOCUCTEM:
MOJIEKYJIAPHBINA, KJICTOYHBIA, TKAHEBBIA, OPraHU3MEHHBINA, IOMYJIAIMOHHO-
BUJIOBOM, 3KOCHUCTEMHBIN (OMOT€OUEHOTUYECKUH ), OMOCHEPHBIA.

JlemoHcTpanum:

TaGnmuupl 1 cxembl: « OCHOBHBIC MPU3HAKH JKU3HW», « YPOBHH OPTraHU3ALNAN
JKABOM ITPUPOIEIY.

O6opynoBanue: Moaenb Mojekybl JITHK.

Tema 3. Xumu4eckuii COCTaB U CTPOCHHE KJIETKH.

XAMUYECKUI COCTAB KIJIETKHM. XWUMHYECKHE JJIEMEHTBI. MAKPOAJIEMEHTHL,
MHUKPOJIEMEHTHL. Boaa 1 MUHEPAJIbHBIE BEMIECTBA.

OYHKIMM BOABI W MHUHEPAIBHBIX BEIIECTB B KiIeTKe. [lommep:kanue
OCMOTHYECKOr0 OanaHca.

benku. CocraB u cTpoeHUE OEIKOB. AMUHOKUCIIOTHI — MOHOMEPBI OEJIKOB.
He3ameHuMmble ¥ 3aMEHUMBIE AMUHOKUCIIOTEL. AMUHOKHMCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpPHl OCIIKOBOH MOJEKYJbl (TIEPBUYHAS, BTOPUYHAS, TPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XUMHWYECKME CBOiicTBa OcnkoB. buonornueckue
(yHKIMH OEJIKOB.



depMeHTB — OHONOrMyeckue Karaausaropel. CTpoeHue (QepMeHTa:
aKTUBHBIM 1EHTp, cyOcTparHas crneuuduuHoctb. KodepmeHnTel. ButamuHBL
Otmmuns PepMEHTOB OT HEOPTAHWYECKUX KaTaIn3aTOPOB.

Yrneponabl:  MoHOcaxapuabl  (IJIFOKO3a, pudo3a W J€30Kcupu003a),
aucaxapuabpl  (caxapo3a, JIaKTo3a) M mojMcaxapuabl  (Kpaxmall, TJIMKOTEH,
LEJUTI0103a). bronornueckne GyHKIMU YIIIEBOOB.

Jlunuaer:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [ uapoduIbHO-
ruapodoOHbIe  CBOWCTBA. buojormueckue QyHKIMMA JUNUa0B. CpaBHEHUE
YIJIEBOIOB, OCIKOB M TUMUAOB KAK HCTOUHUKOB SHEPTUH.

Hyxneunoseie kucmorel: JIHK wn PHK. Hykmeoruasl — MOHOMEpSI
HYKJICHHOBBIX KHCNOT. Ctpoenne u pynkumn JJHK. Ctpoenne u ¢pynkummn PHK.
Buasl PHK. AT®: crpoenue u pyHKIUU.

Lluronorust — Hayka o kneTke. Kietounas Teopust — npuMep B3auMOACHCTBUS
ujch u (pakToB B HAYYHOM MO3HAHUM. METOIbl H3YUEHUS KIIETKH.

Knerka kak wnenocrHas >kuBag cucrtema. OOmme MNPU3HAKK KJIETOK:
3aMKHYyTas HapykHas memOpana, monekynel JIHK kak reHermueckuii ammapar,
cucTeMa CHHTE3a OenKa.

Tunel KIETOK: JYKapuOTHUYECKas W mNpokapuothueckas. (OcoOeHHOCTH
CTPOECHMsI MPOKAPUOTHUYECKON KieTku. Krnetounas creHka Oaktepuil. CTpoeHHe
JYKAPUOTHUYECKON KIIETKM. OCHOBHBIE OTJIMYMS PACTUTEILHON, >KABOTHOU U
I'PUOHOMN KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAs CTEHKA, INIMKOKAIMKC, UX
¢ynkumu. [Inazmarnueckas memOpana, €€ cBoiicTBa u pyHkumu. Lluromnaszma u eé
opranouasl. OgHoMeMOpanHble opraHouabsl kineTku: OIIC, ammapar ['onbmxkwy,
JM30COMBL.  [10JIyaBTOHOMHBIE OPraHOMAbl KIETKH. MWTOXOHAPHH, TJIACTHJBL.
[TpoucxoxacHrue MUTOXOHApPHA W 1acTua. Buasl mmactua. HememOpaHHbIC
OpPraHOWABl KJIETKH. PHUOOCOMBI, KIETOUHBIA LEHTP, UEHTPUOJIHA, PECHUYKH,
JKTYTUKA. DYHKIUU OPraHOMI0B KIIETKU. BKIIOUEHHUS.

Snpo — perynsaropHblil HeHTp KiaeTku. CTpoeHue siapa: saepHas 000JI0uKa,
KapuoIuIa3Ma, XpOMaTHH, sAPBILIKO. XPOMOCOMBI.

TpaHCopT BEWIECTB B KIIETKE.

JlemoHcTpanum:

[Toprpetsl: A. Jlesenryk, P. I'yk, T. IlIBann, M. Ilneiinen, P. Bupxos, Jlx.
YorcoH, ©. Kpuk, M. Yusnkuuc, P. ®panknun, K. M. bap.

Juarpammel.  «PacripeneneHie  XUMHYECKMX J3JIEMEHTOB B HEXKHUBOWM
npUpPoACY, «PacnpeneneHne XuMUIECKUX SJIEMEHTOB B YKUBOU TIPUPOACY.

Tabmuupr m cxemsbl: «llepuoanueckas Tabiuna XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHKEe MOJIEKYIBI BOAB, «brnocuHTe3 Oenkay, « CTpoeHHE MOJIEKYJIbI OElIKay,
«Ctpoenue pepmentay, «HyknenHoBbie kucnotel. JJHK», «CTpoeHre MOIEKyIbI



ATO®», «CTpoeHne dyKapuOTHYECKON KIETKWY, «CTpPOCHUE >KMBOTHOM KIIETKWY,
«CTpoeHHE PACTUTENBHON KIETKW», «CTPOECHUE MPOKAPHOTHYECKON KIIETKWY,
«CTpoeHuE aapa KIETKNY, « YTIEBOABD, «JIummasy.

OOopyioBaHUE: CBETOBOW MHUKPOCKOMN, OOOpYIOBaHWUE MJii MPOBEACHUS
HAOMOICHUI, W3MEPEHUH, SKCIEPUMEHTOB, MHKPONpPENaparbl PaCTUTEIbHBIX,
JKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopatopnas pabora Ne 1. «M3yueHue KaTaMTUYECKOH aKTUBHOCTH
(epMEHTOB (Ha MPUMEPE aMUJIAa3bl HJIA KATaIa3bl)y.

JlaGopatopnas pabora Ne 2. «M3ydeHWE CTpOEHHS KJIETOK PaCTECHUM,
JKUBOTHBIX W OAaKTEpWii MOJ MUKPOCKOIOM Ha TOTOBBIX MHMKPOIpENaparax U HMX
OTUCAHUEY.

Tema 4. /Ku3HeaesiTeIbHOCTD KJIETKH.

OOMEH BEIECTB, UM META0OIM3M. ACCUMWISLHNS (IIACTUYECKUH OOMEH) 1
JUCCUMUJIAIUS (DHEPreTUYECKUA OOMEH) — JIB€ CTOPOHBI €IMHOIO MpolEecca
meTabonu3ma. Poib 3aKOHOB COXPAaHEHUs BELICCTB W SHEPIMA B TOHUMAHWUU
meTabonu3ma.

Tunsl 0OMeHa BenecTB: aBTOTPO(DHBIN 1 rereporpodHblid. Posb pepmeHTOB
B OOMEHE BELICCTB U MPEBPALICHUHA SHEPIUM B KIIETKE.

dorocuHte3. CBeroBas W TemHOBas (a3sl  (oTtocuHTe3a. Peakumu
(dotocunTeza. DPPekTUBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCUHTE3A IS SKU3HH
Ha 3emuie. Bausinue yciioBuid cpefibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIICHUST €r0
NPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3NPYIOIME OAaKTEPHH. 3HAYEHHE XEMOCHHTE3a IS
JKU3HM HaA 3eMUIIE.

OHEPreTuiecknii 0OMEH B KIETKE. PacienieHue BEIIECTB, BBIICICHHE U
AKKyMYJIMPDOBAHUE DJHEPrUM B KJIETKE. OTambl SHEPreTHYECKOro OOMEHa.
['mukonus. bpoxkenne u ero Buabl. KHUCIOPOIHOE OKHUCIEHHWE, WU KIETOYHOE
JIBIXAHUE. OKHCITUTENBHOE (dochopunmupoBanue. O PexkTUBHOCTD
SHEPreTUYECKOro 0OMEHA.

Peakuyn wmarpuuHoro cuHre3a. ['enermueckas wuHpopmamus u JHK.
Peanmzanus renetTMueckoil MHQOpMalMKM B KIETKE. [ €HETHYECKMII KOO W €ro
cBoiictBa. Tpanckpunums — marpuunblii cuate3 PHK. Tpancnsuus — GuocuHTe3
Oenka. Otanbl TpaHcasaumu. KoaupoBanue amMuHOKMCIOT. Ponbe pubocom B
OnocuHTe3e OemKa.

Heknerounsie popmel xu3HU — BUpPYchl. McTopust oTkpeiTus Bupycos (1. H.
HpanoBcknmii). OCOOEHHOCTM CTPOEHMST M JKM3HEHHOTO IMKJIa BHPYCOB.
Bakrepuodarn. bone3Hu pacTeHuWil, >KMBOTHBIX M YEJIOBEKA, BBI3BIBAEMBIC
Bupycamu. Bupyc mmmyHoaeduumra yenoseka (BHUY) — Bo3Oyaurens CI1N /.



OOparHas ~ TpaHCKpuIuus, peBepraza W uHTerpaza.  [Ipodwunakruka
pacnpoCTPaHEHHs BUPYCHBIX 3a00JICBaHHIA.

JlemoHcTpanum:

[Toprpeter: H. K. Konwsuos, /1. Y. UBanoBckumii, K. A. TumMupsses.

Tabmuupbl 1 cxembl: «Tunel nuTaHusy, «Metaboauzmy, «MUTOXOHAPUSY,
«OHepreTryeckuii oOMen», «Xiopomtact», «Dotocuntes», «Crpoenue JIHK»,
«CTpoeHre U PyHKIMOHUPOBAHUE reHay, «CHHTE3 Oenkay, « eHETHYECKHA KOay,
«Bupyco», «baktepuodarn», «CtpoeHue u >ku3HeHHBbIM 1K Bupyca CIIM/a,
OakTeprodara», «Pennmukarms JJTHK».

ObopyaoBanue: moaenu-anmumkanyu «Yasoenue IHK u Tpanckpunmmsy,
«buocunTes 6enka», « CTpoeHUE KINETKWY), MOAETH CTPYKTYpol JTHK.

Tema S. PazMHOKeHHe ¥ HHAUBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KieTounblii MK, WM SKU3HEHHBIA LMK KIeTKW. WHTepdasza u MUTO3.
[Tpoueccel, mpotekatroue B WHTepdase. Pennmukanms — peakuus MaTpAYHOTO
cure3a JIHK. Ctpoenne xpomocoM. XpOMOCOMHBIH HaOOp — KApUOTHIL
JIUMJIOMHBIA W TaluUIOMJHBIA ~ XPOMOCOMHBIE ~ HAOOpBl.  XPOMATH[BL
LIATONOTrNYECKUE OCHOBBI  PAa3MHOKECHHMST W MHAMBHIYAIIBHOTO  Pa3BUTHUSA
OpPraHu3MOB.

Jlenenne Knetkn — MuTo3. Craguu muto3a. lIpouecchl, mpoucxoadmme Ha
Pa3HbIX CTAAUAX MUTO3a. BHOIOTMUECKUI CMBICTT MUTO34.

[TporpamMmupyemast rudesb KIETKH — aronTo3.

DOopMBI PA3MHOKEHUSI OPraHU3MOB: OECIONIOE U MOJIOBOE. Buabl O6ecnosioro
Pa3MHOKECHUS. JICIICHUE HAABOE, NOYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
CHOPOOOPA30BaHUE, BETETATUBHOE PA3MHOKEHUE. MICKYCCTBEHHOE KIIOHHMPOBAHUE
OPraHUu3MOB, €r0 3HAYECHUE IS CEJICKLUU.

[TonoBoe pa3MHOKEHHUE, €T0 OTIIMYMS OT OECTIOIOrO.

Meito3. Cramumn wmeriosa. [Ipomeccsl, MpOMCXOadIne Ha CTaausx MeEHo3a.
[ToBenenne xpomocoM B Meio3e. KpocCHHroBep. bBHOJIOTMYECKUA CMBICT |
3HAYCHHUE MENO03a.

['amerorene3 — mnporecc 0Opa3oBaHMs TMOJOBBIX KJIETOK Y >KABOTHBIX.
[TonoBbIe >KENE3bl: CEMEHHUKM W SUYHUKK. OOpa30BaHWE W PA3BUTHE TOJIOBBIX
KJIETOK — TraMeT (COepMaro30Mj, SHLEKIETKA) — COEPMATOTCHE3 M OBOICHES.
Oco0OeHHOCTH CTPOEHUsST SHLEKIETOK M CHEpMAaTo30Ma0B. OMIIOAOTBOPEHUE.
[TapreHorenes.

UupuBuayanbHOE  pa3BUTHE  (OHTOIEHE3). OMOPHOHAIBHOE  PA3BUTHE
(oMOpuorene3). Otarnbl SMOPUOHAJILHOTO Pa3BUTHS Y MO3BOHOYHBIX >KMBOTHBIX:
ApoOneHue, TacTpyisauus, opraHorenes. lloctamOpuoHabHOE pa3BUTHE. THIIBI
NOCTAMOPUOHAIBHOTO PA3BUTUSA. TPIMOE, HEMpAMOE (JIMYMHOYHOE). BnusHue



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

Poct m pasButue pacreHuil. OHTOIE€HE3 LIBETKOBOIO PACTEHUS: CTPOCHUE
CEMEHU, CTA/INXA PA3BUTHS.

JlemoHcTpanum:

Tabmuuplt 1 cxembl: «DOpPMBI  PA3MHOKEHUS OPraHU3MOBy», «JlBoitHOE
OIUIOOTBOPEHUE Y LBETKOBBIX PACTEHMI», «BereraruBHOE pPa3MHOXKEHUE
pactenuity, «Jlenenue kietkn Oakrepuit», «CTpPOCHHE TOJIOBBIX KJIETOKY,
«Ctpoenue xpomocoMby, «Kitetounblii nukny, «Permmmkamms JTHK», «Muto3y,
«Meioszy, «IIpsamoe u HenpsaMoe pa3BUTHEY, «I aMEeTOreHeE3 Y MIEKOIMUTAOLIX U
YeJI0BEKa», « OCHOBHBIE CTAIUN OHTOTEHE3AY.

ObopyaoBanue: MHUKPOCKOIL, MUKpOIpenaparsl «CrriepMaro30uibl
MJIEKONIMTAOLLIETOY, «SHLEKIeTKAa MIIEKOMUTAIIEr0», «KapuoKknHe3 B KIIETKAX
KOpEIIKa JIYKa», MArHWTHas MOJC/b-ANIUIMKAIMA «[IeeHre KIIETKWY, MOJECIb
JIHK, moaenb metaha3zHOil XPOMOCOMBI.

JlaGopaTopHbIe 1 NPaKTHYEeCKHE Pa0OTHI:

JlabGoparopnas paGota Ne 3. «HaOmroneHue MUTO3a B KJIETKAX KOHYMKA
KOPEWIKA JIYKAa Ha TOTOBBIX MUKPOIIPENaparTaxy.

JlabGoparopnas padora Noe 4. «M3ydeHHe CTpOEHMSI TOJOBBIX KJIETOK Ha
rOTOBBIX MUKPOIIpENaparaxy.

Tema 6. HacjieACTBEHHOCTh H H3MEHYHBOCTH OPraHU3MOB.

[Ipeamer u 3apaum reHEeTUKU. McTopus pa3BuTHs TEHETUKHA. PO LUTOJIOTUHA
¥ 5MOPHOJIOTMM B CTAHOBJICHWM TE€HECTUKU. BKag poCCHHCKHX M 3apyOesKHBIX
VUEHBIX B Pa3BUTHUE T[CHETUKU. MeETOJbl TEHETHKU (TUOPUAOIOTHYECKUM,
HUTOTEHETHYECKUAN, MOJEKYJIAPHO-TeHETHUECKUH). (OCHOBHBIE T'€HETHUYECKUE
NMOHATHSA. ['€HETUUYECKAst CUMBOJIMKA, UCIIONBb3YEMAs B CXEMAX CKPEILMBAHU.

3aKOHOMEPHOCTH HACJIEAOBAHUS NPU3HAKOB, YCTaHOBIEHHBIE ['. MeHaenem.
MOHOrMOPUAHOE CKPEIIMBAHKME. 3aKOH €IMHOOOpa3usi TUOPUIOB MEPBOTO
nokosieHus. [IpaBwiio  nOMMHMpPOBaHWs. 3aKOH pACUICIUICHHS TPU3HAKOB.
['unore3a uuctToThl raMeT. [101HOE M HEMOJIHOE TOMUHUPOBAHKE.

JIurnOpuaHoe  CKpellMBaHWE. 3aKOH  HE3aBHCHMOIO  HACJECAOBAHUS
OpPU3HAKOB.  [{ATOr€HETHMYECKHE  OCHOBBI ~ JAMTMOPUIHOTO  CKPCIIMBAHUSL.
AHanmM3UpyroLIEe CKpeIMBanue. Mcnomp30BaHne aHANM3UPYIOIIETO CKPELIMBAHUS
JUTS OMPEAEIICHUS TEHOTHIA OCOOH.

CuerieHHOe  HacnenoBaHwe npu3HakoB. PaGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBAHUIO I'€HOB. HapylieHue CUEIIEHUS TEHOB B PE3YNIbTATE
KPOCCUHTOBEPA.

XPpOMOCOMHAas TEOPHsI HACIEACTBEHHOCTH. [ eHETUUECKHE KaPThI.



['eHeTnka mosa. XpOMOCOMHOE OINPEACICHUE MOJa. AYTOCOMBI U TOJIOBBIE
XPOMOCOMBI. ['OMOrameTHele M TIeTeporaMeTHble OpraHu3Mmbl. HacnenoBanue
MIPU3HAKOB, CLETUIEHHBIX C ITOJIOM.

HN3MeHunBOCTh. BUIABI U3MEHUMBOCTHU: HEHACIICICTBCHHASA U HACIICACTBECHHAS.
Pome  cpempl B HEHACIEACTBEHHOW  M3MEHUYMBOCTH.  XapaKTEPUCTHKA
MO (PUKALIMOHHOM M3MEHYABOCTH. BaprallMoOHHbINA psJ M BapHallMOHHAs KPUBasl.
Hopma peakuuu npusHaka. KoJM4eCTBEHHBIE M KaUYE€CTBEHHBIE NMPHU3HAKK M HX
HOpMa peakimu. CBOMCTBA MOIU(PUKATTUOHHON U3MEHYNBOCTH.

HacnenctBeHHas, WM Te€HOTUNHMYECKAs, W3MEHUYMBOCTh. KOMOMHATHBHAS
W3MECHUYMBOCTh. MeH03 W TOJIOBOW Mpolecc — OCHOBA KOMOWHATHBHOM
W3MEHUYMBOCTH. MyTallmoHHas ©3MEHYMBOCTh. Kinaccudukanust MyTauuii: FeHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa M MPUYKMHBI MyTauuid. MyTareHHbIE (PaKTOPBI
3aKOH rOMOJIOTMYECKUX PSAAOB B HACJIEACTBEHHOM nu3MeHunBocT H. M. BaBuiosa.

BHesdnepHas HaclIeICTBEHHOCTh U U3MEHYMBOCTb.

I'enetuka wenoseka. Kapumorumn denoBeka. OCHOBHBIE METOJbI TE€HETUKH
YEI0BEKA: TCHEATOTNYCCKU, OJTM3HEIIOBBIN, IIUTOTCHETUUSCKUM, OMOXMMUYECKUM,
MOJIEKYIAPHO-TE€HETUYECKUA. CoBpeMeHHOE ONpEEIIEHAE FEHOTHUNA!
ITIOJIHOTEHOMHOE CEKBEHHUPOBAHWE, NEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOILLIBIO
[M1P-ananu3a. HacneacTteenHble 3a00JicBaHHUS UEJOBEKA: T'E€HHBIE OOJIC3HH,
OOJIE3HU C HACJICICTBEHHOW MPEAPACHONOKEHHOCTBIO, XPOMOCOMHBIE OOJIE3HU.
Comarnyeckue W TeHepaTWBHbICE MyTanuu. CTBOJIOBBIE KIETKH. [IpuHUMIEBL
3I0POBOr0 00pasza *KU3HU, AMATHOCTUKH, MPOPUIAKTUKA H JICUCHHS TEHETHYECCKUX
Oone3Heil. MennMKO-reHETHYECKOEe KOHCYJIBTUPOBAHHME. 3HAYCHHE MEIWLUHCKON
TCHETUKH B MMPEAOTBPALLECHUM U JICYCHUN TEHETUYECKUX 3a00JICBAHAN YEITOBEKA.

JlemoHcTpanum:

[Toprpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. Yersepukos, H. B.
Tumodeer-Pecoscknii, H. Y. BaBuios.

Tabmuupr w cxembl:  «MOHOTHOPHIHOE  CKPCIIMBAHME W €r0
LIMTOTCHETAYECKAsT OCHOBA», «3aKOH PACLICIUICHWS M €ro LHATOICHETHYECKas
OCHOBa», «3aKOH  4YHCTOTBI  rameT», «JIUrmOpHaHOE  CKPELIMBAHUEY,
«Ll@Tonmornyeckue  OCHOBBI ~ TUTHOPHIHOTO  CKpEIIMBaHUs»,  «Meio3y,
«B3aumozaeicTBie  aUIENIbHBIX TEHOBY», «l'€HeTHYeCKHe KapThl pPacTeHUM,
JKUBOTHBIX M YENIOBEKa», «l'eHeTMKa moja», «3aKOHOMEPHOCTH HACIIECIOBaHUS,
CLUCIUICHHOr0 ¢ noJioM», «KapuOoTuIlbl 4YeOBEKA W KUBOTHBIX», «BUABI
WU3MEHUYMBOCTHY, «MoaupukaurnoHHas W3MEHYMBOCTB», «HaciemoBaHue pesyc-
(daktopay, «I'eHeTruka rpyni KpoBu», « MyTallmoHHasi U3MEHUYHUBOCTHY.

OOopyaoBanue: MoJenu-amuInKaugun  «MOHOTHOPUIHOE CKPEIUUBAHUEY,
«Henonnoe momuHupoBaHuey, «JluruOpuaHoe ckpenmBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON W MHKponpenapar «Jlpo3oduna» (HOpMa, MyTaluu
(OpMBI KPBUTBLEB U OKPACKH TeNa), Tepdapuii «['opox moceBHOIY.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopatopHas paGora Ne 5. «M3ydeHue pe3ynbTarOB MOHOTHOPUJIHOTO W
JUTUOPUIHOTO CKPEIIMBAHKS Y APO30(HIIbI HA TOTOBBIX MHUKPOIPENapaTaxy.

JlabGopatopHas pabota Ne 6. «M3yueHne MoaAM(UKAIIMOHHON U3MEHUUBOCTH,
[TIOCTPOECHHUE BAPHALMOHHOI0 Psifa M BAPUALIMOHHON KPABOID.

JlaGoparopHas padotra Ne 7. «AHanmm3 MyTanuili y Apo30(uibl Ha TOTOBBIX
MUKpOIpenaparax.

[Tpaktnueckas padbora Ne 2. «CocCTaBlI€HHME M aHAIM3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekums Kak HayKa M MPOLECC. 3aPOXKIACHUE CEICKUMU U JTOMECTUKALMSL.
Yuyenne H. WM. BaBujoBa 0 1eHTpax MNPOUCXOKIACHUS W MHOrooOpasus
KyJbTYPHBIX PAacTeHUN. LIEHTPBI MPOMCXOXKACHHUS AOMAIIHUX YXMBOTHBIX. COpT,
opoAa, ITaMM.

CoBpEMEHHBIE METO/IbBI CENEKIMU. MacCOBbId U MHAMBUAYAIBHBINA OTOOPHI B
CEJICKUMU PACTEHU M >KMBOTHBIX. OLEHKA 3KCTEpPbEpa. BIU3KOPOACTBEHHOE
CKpelMBaHUE — WHOpUIMHT. Yucrtas muHUS. CKPEIIMBAHWE YHMCTHIX JIMHUM.
['erepo3uc, nnu rudpuaHas cuwia. HepoACTBEHHOE CKPEIIMBAHUE — AyTOPHIMHT.
Otnanénnas rubpuam3aums W €€  ycnexu. YICKYyCCTBEHHBIH MyTarcHe3 W
MOJIYYCHUE TOJMIUIONAOB. JIOCTHIKEHHs CEIIEKUMU PACTEHUH, >KMBOTHBIX M
MUKDPOOPTraHU3MOB.

broTexHOIOTHS Kak OTpacib MPOM3BOACTBA. ['€HHAs WHXKEHEPHs. OTarbl
co3manus pexkomOumHanTHOW J[HK u TpaHcrenHeix opranmsmoB. KnetouHas
UHKeHepus. KirleTrounble KyabTypbl. MUKPOKIIOHABHOE Pa3sMHOKEHUE PACTECHUIA.
KiioHupoBaHue BBICOKOMPOAYKTUBHBIX — CEJIBCKOXO3SIMCTBEHHBIX ~OPraHU3MOB.

OKonoru4yeckue W dtudyeckue — npodmemel. MO —  reHeTHuecku
MOJU(PULIUPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

IToprperer: H. WM. Basunos, M. B. Muuypun, I'. /. Kapneyenko, M. @.
HBaHoB.

Tabmuubl 1 cxembl: Kapta «LIeHTpbl MPOMCXOXKACHHUS W MHOTOOOpasus
KYJBTYPHBIX pacTeHuity, «[lopoapl AOMAIHUX KUBOTHBIXY», «COpPTa KYJbTYPHBIX
pactenuity, «OrnanéHHas rudpuauzanusy, «PadoTsl akagemuka M. @. MiBaHoBay,
«[Momunnonaus», «OOBEKTH OMOTEXHOJOTHM», «KIIETOYHBIC KYJIBTYPBl H
KIIOHUPOBaHKEY, « KOHCTpyHpOBaHUE U MEPEHOC TEHOB, XPOMOCOM).

O0opy10BaHUE: MYJISKHU TUIOJ0OB U KOPHEIJIOA0B JUKUAX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repOapuii « CenbCKOX03SIMCTBEHHBIE PACTEHUS.



JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

Okckypeust «OCHOBHBIE METOABI W JOCTHKEHUS CEJICKIMWA PACTCHUA H
YKABOTHBIX (Ha CENEKIIMOHHYIO CTaHIIMIO, TUIEMEHHYEO depmy,
COPTOMCHBITATEBHBIM  YY4aCTOK, B TEIJIMYHOE XO3MMCTBO, Ja00OpaTOpHUIO
arpOyYHUBEPCHUTETA WJIM HAYYHOTO LIEHTPA)».

11 KVIACC

Tema 1. DBosroOHHAsSE OHOJIOTHS.

[TpeAnoceIKn BO3HUKHOBEHUS SBOJIFOLMOHHOM TEOpUHU. OBOIIOLMOHHAS
TEOpUsE U €€ MECTO B OMOJIOrMH. BIusiHUE SBOJNIOLMOHHON TEOPHH HA PA3BUTHE
OHMOJIOTMH U JPYTUX HAYK.

CBuzeTeNbCTBA  3BONMKOLUUM. [1aleOHTONOTMYECKUE: MOCIEA0BATEIbHOCTD
NOSIBJICHUST BHJOB B TAJCOHTOJIOTMYECKON JIETOMUCH, MNEPEXOAHbIE (POPMBL
Bbuoreorpapuueckue: cxoacTBo U paznuune payH u Gpaop MaTEPUKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOJACTBA M pa3iMuusi 3MOPHOHOB pPa3HbIX BHUJIOB
NO3BOHOYHBIX. (CpPaBHUTEIBHO-AaHATOMUYECKUE. TOMOJIOTHYHBIC, AHAJIOTHYHBIC,
PYJMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJEKYJIIPHO-OMOXUMUYECKHUE. CXOACTBO
MEXAHU3MOB HACJIECICTBEHHOCTH M OCHOBHBIX META0OIMYECKMX MYTEH y BCEX
OPraHHU3MOB.

OpomonmonHas  teopus Y. JlapBuHa. [IpeAnoChIIKM  BO3HUKHOBEHUS
JapBUHU3MA. J[BHKYIIME CWIIBI 3BOJIIOLMM BUAOB MO JlapBuHy (M30BITOYHOE
PA3MHOKEHUE TIPA OIPAHUYECHHOCTH PECYPCOB, HEOMPEACIEHHAS M3MEHUYHBOCTD,
O0opr0a 3a CylECTBOBAHKE, €CTECTBEHHBINA OTOOD).

Cuntetnueckas Teopus 3omonnd (CTI) 1 €€ OCHOBHBIE MOTOXKEHHMS.

Muxkpospontonus. [Tonmysanus Kak eIMHUNA BUAA U SBOJTIOLIUN.

JIBrokymme cuibl ((akTopbl) SBOJIFOLMKA BHJIOB B MpUpoae. MyTalMOHHBINH
OPOLECC M KOMOMHATHBHAs W3MEHYMBOCTH. [lONyNsSIMOHHBIE BOJIHBI WU JAPEH}
IeHOB. M301us 1 Murpanusi.

EctectBennblii 0TOOp — HampaBnstommii  gaktop sBomronun.  DopMel
€CTECTBEHHOTO 0TOOpA.

[TprcnocoOaeHHOCT, OPraHu3MOB KakK pe3yJibTar SBONOLUM. [IpuMepsl
OPUCIIOCOOJICHUH Y OPraHu3MoB. ApoMop(O3bl U UANOAAANTALUH.

Bun wu BupooOpazoBanme. Kpurepum Buga.  OcHOBHBIE — (DOPMBI
BU1000pa30BaHus: reorpapuueckoe, IKOJI0rMYeCKOE.

Makpospontonusi. DopMmbl  3BOMOLMK:  (PUIETHYECKAs, JOUBEPreHTHAs,
KOHBEPreHTHAs, MapaiesibHas. HeoOpaTHMOCTh 3BOTIOLUH.

[TponcxoxaeHre OT HECMEUMATU3NPOBAHHBIX MpeakoB. [Iporpeccupyromas
crienManu3anus. AJarnTUBHAS PaAHALAsL.

JlemoHcTpanum:



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

TaOnuupl 1 cxeMbl: «Pa3BUTHE OPraHMYECKOro MUPA Ha 3eMIIe), «3apOAbIIIN
NO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbel  OoOpbOBI  3a
cyuiecTBoBaHue», «EctecTBeHHBI 0TOOPY, «MHOroodpasue COpPTOB PaCTCHHID,
«MHoroo0Opazue  mopoa  KMBOTHBIX»,  «llomynsuuwy, — «MyTanuoHHas
U3MEHUYMBOCTEY», «ApomMopdo3el», «HWmmoamantammm», «OOwmias aereHepanusy,
«JIBmkymme cunbel 3Bosironmny, «Kapra-cxema wapmpyra nyrtewmectBus Y.
JapeuHa», «boprba 3a cymecTBoBaHue», «IIpucnocoOIEHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BUI00OPA30BaAHUE), « DKOJIOTHUUYECKOE BUIOOOPA3OBAHKEY.

OOopyaoBaHue: KOJUIEKIMSI HACEKOMBIX C Pa3jMYHbIMM THIIAMHA OKPACKH,
HAOOp TUIOAOB M CEMSH, KOJeKuus: «lIpuMepbl 3alMTHBIX MPHCIIOCOOICHHUNA Y
JKUBOTHBIX», MOJAETb «OCHOBHBIC HAMPABICHHS 3BOJIIOLHAW», 00bEMHAS MOJEINb
«CTpOEHHE TOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmwupa, Kouiekuus «DOpMBI COXPaHHOCTH
MCKOIMAEMBIX JKMBOTHBIX M pacTeHuity, wmoxenb anmukanms «llepexpéct
XpOMOCOM», BI@XKHBIE Ipenaparsl «PasBute HacekoMmoro», «PasButue
JSATYIIKWY, MUKpornpenapar «/[pozopuna» (Hopma, myrauuu (GOPMbI KPBUIBEB U
OKpAacCKH Tena).

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopatopnas padora No 1. «CpaBHeHWE BUJOB MO MOPQOJOTHUYECCKOMY
KPUTEPHUIO».

JlabGopatopHas padorta Ne 2. «Onucanue npucnocoOJEHHOCTH OpraHu3ma 1
€€ OTHOCUTEJIBHOTO XapakTepay.

Tema 2. Bo3HUKHOBEHHE U Pa3BUTHE KU3HU Ha 3emJie.

JloHay4HbIE MPEACTABICHUS O 3apOXKAECHHUM >KWM3HU. HayuHble THIOTE3BI
BO3HUKHOBCHUSl >KM3HM Ha 3emiie. a0MOreHe3 M TaHCIEPMUs. XHUMUYECKas
3BOJIIOLMS. AOWOTCHHBI CHUHTE3 OPraHMYEeCKMX BEIMICCTB W3 HEOPraHWYECKHUX.
OKCIEPUMEHTAIIBHOE MOATBEPKACHUE XUMHUUECKON 3BOMIOLMK. HavanbHbIE ATarb!
Ounonornueckoi sBomoumu. ['mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHE IPOTOKIETKH. [lepBBIE KIETKH W HMX DSBOJIFOLMA.
DOpMUPOBAHUE OCHOBHBIX I'PYIII YKUBBIX OPraHU3MOB.

Pazeutue >xu3Hu Ha 3emiie 1Mo >paMm U nepuonam. Karapxeh. Apxeickas u
nporepo3oiickas apel. [laneo3olickas »pa W €€ MNEPUOABL. KEMOPHUICKUH,
OPHAOBHUKCKHI, CHITYPANCKAN, JEBOHCKUA, KAMEHHOYT OJIBHBINA, IIEPMCKHIA.

Meso3oiickas 3pa U €€ NePUOabl: TPHACOBBIN, FOPCKUNA, METTOBOA.

KaiiHo3olickas »2pa W €€ MNepuoAbl. MAJICOTCHOBBINH, HEOICHOBBINH,
AHTPOTIOTE€HOBBIH.



XapakTepUCTUKA KJIMMATa U TEOJOTMYECKAX MPoUeccoB. OCHOBHBIC ATallbl
3BOJIFOLIMMA PACTUTEIILHOTO M JKMBOTHOrO MHpa. ApomMop(do3bl y pacTeHHd H
JKUBOTHBIX. [ [0sIBIEHHE, pacBET U BBIMUPAHKUE TPYI KUBBIX OPraHU3MOB.

Cucrema OpraHM4eCcKOro MHUpa Kak OTpakeHuEe 3BOMONUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

DBOJIOLMS YETOBEKA. AHTPONOJIOTHS KaK HayKa. Pa3BuTue npeacraBieHuit o
NPOUCXOXKACHUN 4YeNTOBEKA. MeTonbl HM3ydeHust aHTponoreHesa. (Cxonacta w
Pa3IAYMs YETOBEKA U JKUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JBwxymme  cuinbl  (QakTopel)  aHTpomoreHe3a.  HacnencTtBeHHas
U3MECHUYMBOCT M  €CTECTBEHHBI 0TOOp. OOIIECTBEHHBIH 00pa3  KU3HW,
W3rOTOBJICHUE OPYAN TPYAQ, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIM¥ W BETBH 3BOJIFOLIMH YEJIOBEKA: aBCTPAIONUTEKH, UemoBek
yMmenelil, Yenosek npaMoxondmmi, YenoBek HeaHACPTAIbCKUN, UYenosek
pasyMHbIii. Haxonkm MCkOmaeMbIX OCTATKOB, BPEMSI CYIIECTBOBAHHWs, O0JIACTh
pacnpocTpaHeHUs, 00BEM TOJIOBHOTO MO3ra, 00pa3 >KU3HU, OPYIHsL.

Yenoseueckne  pacel.  OCHOBHbIE  OOJIBIDME  pachl.  €BPOMEOMIHAS
(eBpasmiickas),  Herpo-aBcTpajionjHas  (PKBaTOpHaibHasi),  MOHIOJIOMAHAS
(a3uaTcko-aMepuKaHckasi).  UepTbl  MPUCHOCOONECHHOCTH  MPEACTABUTENCH
YEJIOBEYECKUX Pac K YCJIOBHMSM CYIICCTBOBAHWS. EIMHCTBO YEIOBEYECKMX pac.
Kputnka pacusma.

JlemoHcTpanum:

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

Tabmuupl 1 cxembl: «Bo3nukHoBeHue CoJIHEUHOHN CHCTEMBI», «Pa3putue
OpraHMYecKoro mupa», «PacTurenbHas KineTka», <«OKWBOTHAI  KIETKay,
«[TpokapuoTnueckas kierka», «COBpEMEHHAs CUCTEMAa OPraHUYECKOTO MHUPAY,
«CpaBHCHHE AHATOMMYECKHX YEPT CTPOCHUSI YEIOBEKA W YEJIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTAa MAICOHTOJOTMYECKMX  HAXOMOK  MPEAKOB
COBPEMEHHOI0 4YeNOBEKa», «JlpeBHelue moany», «Jpesaue moany, «llepBeie
COBPEMEHHBIC JTFOAN», «YET0BEUECKUE PACHIY.

O6opynoBanue:  myasokn  «[Ipoucxoxnaenne — denmoBeka»  (OHOCTHI
ABCTPAJIONUTEKA, MUATEKAHTPOIA, HEAHACPTANbIA, KPOMAHBOHIA), CJCMKH WM
U300paKCHHUsST KAMEHHBIX OPYAMI MEPBOOBITHOIO YENOBEKA (KaMHH-YOMMEPHI,
pyOuna, ckpeOna), TreoxpoHoJioruueckass Ta0numa, Kojuiekuus «Dopmbl
COXPAHHOCTH MCKONAEMBIX >KHBOTHBIX M PACTCHHIA.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

[TpakTyeckas pabora No 1. «3ydeHHME MCKONAEMBIX OCTATKOB PACTCHUNA W
YKUBOTHBIX B KOJUTCKLIHASIX).



OKCKypCcHsi «OBOJIFOLMS OPraHUYECKOr0 MUpa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIA WM KPACBETUCCKUI My3€ii).

Tema 3. Opranu3msl 1 OKPY>KaKIIas cpeaa.

DKOJIOTHS KaK HayKa. 3aa4 U PAa3Iesbl SKOJIOTHA. METOMBI SKOJIOTHYECKUX
UCCJICIOBAHMIA. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIIOBEKA.

Cpenpl 0OMTaHUs OPraHU3MOB. BOAHAS, HA3€MHO-BO3MYIIHAs, MOYBEHHAS,
BHYTPUOPTaHU3MEHHAS.

Okojornueckue (aktopel. Kaccudukanus SKOIOTHUECKUX  (DPAaKTOPOB:
abMOTHYECKHE, OMOTMYECKME M AHTPONOreHHbIC. J[eHCTBHE SKOJIOTHYECKUX
(hakTOPOB HA OPTaHU3MBI.

AOwnoTtndeckue (PaKTOphl: CBET, TEMIEPATYpa, BIAKHOCTh. DOTONEPUOAN3M.
[TpucnocoOneHnst  OpPraHu3MoB K  JACHCTBHIO  a0MOTMYECKMX  (PAaKTOPOB.
bHoJIornyeckue puTMH.

buotnueckne  ¢Qaktoppl.  Buasl = OMOTHYECKMX ~ B3aMMOJACHCTBHUMA:
KOHKYPCHLMS, XUIIHNYECTBO, CUMOHMO03 U ero ¢opmel. [Tapazutusm, koonepanus,
MYTyaJIA3M, KOMMEHCAIA3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAU3M,
HElTpau3M. 3HaueHHe OWMOTHYECKMX B3aMMOJCHCTBUH JI CYIIECTBOBAHUS
OPraHMW3MOB B MPUPOAHBIX COOOMIECTBAX.

OKOJOrMYECKHE XAPAaKTEPUCTHKU monyiasuuu. (OCHOBHBIE TOKa3aTeln
NOMYJISIAKA.  YACJIEHHOCTh, IMJIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, HPHPOCT,
Murpanus. JImHaMuKa YMCIEHHOCTH TOMYJISILHAA U €€ PETYIISILIMSL.

JlemoHcTpanum:

[Toptpetsl: A. I'ymOonbar, K. @. Pynsbe, 3. ['ekkens.

TaGnmuupl 1 cxembl: kapra «lIpuponnbie 30HbI 3eMany, «Cpeapl 0OUTaHUs
Opranm3moBy», «®oronepuomuzmy», «llomymsiuum», «3aKOHOMEPHOCTH POCTa
YHCIEHHOCTH NOMYJIIUHMKA UH(Y30pun-Ty Penbkny, « [ InnieBrpie nenm.

JlaGopaTopHbIe U NPAKTHYEeCKHE PA0OTHI:

JlabGopartopHas padota Ne 3. «Mop@donorudeckue 0COOEHHOCTH PacTEeHUH U3
pPa3HbIX MECT OOUTAHUS.

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

[TpakTryeckas padora Ne 2. «I1oacyér MaOTHOCTH MOMYJSUUI Pa3HBIX BUAOB
pacTEHUN.

Tema 4. Coo0ecTBa 1 3K0JI0rH4€CKHe CHCTEMBI.

Coo01ecTBO OpraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BUIOBA,
MPOCTPAHCTBCHHAs, Tpoduueckas (muineBasi). Buabl-noMmuHantel. CBsi3u B
OMOLEHO3E.

OKOJOrMYeCcKre CUCTEMBI (3KOcHCTeMBbI). [loHsaTHe 00 »3KOCHUCTEME W
ounoreoneHoze. DOYHKIMOHABHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, peAyLeHThl. KpyroBopoT BEMIECTB M MOTOK SHEPTUU B SKOCUCTEME.
Tpoduueckne (nMuuUIeBBIC) YPOBHH JKOCHCTEMBbI. [IMINEBBIE LEMA W CETH.
OCHOBHBIE TIOKA3aTENIM SKOCUCTEMBI. OMOMAcCa, MPOAYKLIHS. OKOJOTUUYECCKHE
OUPAMUAIBL  TPOAYKLMHM, YHUCIEHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOHYHMBOCTD, CAMOPETYJIALUs, pa3BuTHe. CyKIeccus.

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

AHTPOIIOTEHHBIE ~ SKOCUCTEMBL.  ATPO3KOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonorndeckoe u X03HCTBEHHOE 3HAYEHUE ArPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpazue kak (¢akTop ycTOHYMBOCTH 3KocHCTeM. COXpaHEHHE
OMOJIOTMYECKOTO pazHoo0pasusl Ha 3eMJIE.

Yuenne B. U. Bepnaackoro o Ouocdepe. ['panunpl, cocTaB U CTPyKTypa
ouochepnl. Kupoe BemectBoO M ero (QyHKIuU. OcoOCHHOCTH OMOChEpbl Kak
rI00ATbHOW 3KOCUCTEMBL.  [IMHAMUYECKOE paBHOBECHME M OOpaTHas CBSI3b B
ounocdepe.

KpyroBopoTtsl BENIECTB B OMOT€OXUMUYECKUE LUK JIIEMEHTOB (YIJIEPOJA,
a30Ta). 30HAITBHOCTB Onocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoreuecTBO B OMochepe 3eMin. AHTPONOrEHHbBIE U3MEHEHUS B Orocdepe.
['oGanbHBIE SKOJIOTMYECKUE TPOOJIEMBI.

CocyuiecTBoBaHUE MPUPOIBI 151 YEJIOBEYECTRA. Coxpanenue
Onopa3zHoo0pasns Kak OCHOBA yCTOWUMBOCTH OHochepsl. OCHOBA PALMOHAILHOTO
VIPaBIEHUST TMPUPOAHBIMKU pPECypcaMM M WX HCIOJIb30BaHHE. J|OCTMXKECHUS
OHMOJIOTMH U OXPaHA MPUPOIBI.

JlemoHcTpanum:

[Toprpetsr: A. [Ix. Tencmu, B. H. Cykaués, B. Y. BepHaackui.

TaGmuupl n cxembl: «IInmeBepie nenm», «BUOLEHO3: COCTaB U CTPYKTYpay,
«[Ipupoanbie coobwecTBay, «llenu nHUTaHWs», «IKOJOTMYECKAs MNHPaMUIAY,
«buocdepa n yenoBek», « IKOCUCTEMA IMUPOKOIMCTBEHHOTO JIECa», « DKOCUCTEMA
XBOWHOrO  jeca», «buoneno3 Bomoéma», «ArponeHo3», «lIpuMepHbie
AQHTPOTOTCHHBIE ~ BO3JACHCTBUS HA OpUpondy», «BakHelmme WCTOUYHMKH
3arps3HEHUs] BO3/lyXa M TPYHTOBBIX BOJY, «llouBa — BaKHEHIIAs COCTABISIOLIAS
ounocgepby, «DakTopbl aerpagauuu mnousy, «llapHukoBslii 3pdexTy, «DakTopsl
PAIMOAKTUBHOTO 3arpsi3HeHus Omocdeprl»y, «OOmas crpykrypa Ouocdepsi,
«Pacnipoctpanenne km3Hm B Omocdepe», «O30HOBBIA 53KpaH Ouocdepsiy,
«Kpyrosopot yrnepoaa B duocdeper», « KpyroBopot a3ota B IpUpOaE».

OOopyaoBaHue: MoJeNb-aNIIMKanUs « TunuuHbie OMOLEHO3BD, TepOapuil
«PactutenbHbie cOO0IIECTBAY, KOJUIEKIUHA «broneHO3», « BpenuTenn BaKHEHIAX
CEJIbCKOXO3SMCTBEHHBIX ~ KYJIBTYP», TepOapu W KOJUIEKUMM PAcTCHHA U
JKUBOTHBIX, MPUHAUIC)KALINE K PA3HBIM JKOJIOTMYECKAM TpyMaM OJHOTO BHJA,



Kpacnas knHura Poccuiickoii ®epepanmu, M300paKEHUS OXPAHIEMBIX BHUJIOB
PaCTEHUI U )KUBOTHBIX.



[DIAHUPYEMBIE  PE3VJIbTATBI OCBOEHHUA TIPOTPAMMBI 11O
BHUOJIOTMM HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHHKA

CornacHo ®I'OC COOQO, ycraHaBmuBaKOTCA TPeOOBaHUS K pe3yJibTaTam
OCBOCHHS  OOyYarOUIMMUCS  MpPOrpaMM  CcpeaHero  obmiero  oOpa3oBaHMS:
JMYHOCTHBIM, METAPEMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBIE PE3YJbTATDBI

B cTpyKType JMYHOCTHBIX PE3YJLTATOB OCBOEHHs NpeaMmera «bHOoIorusy
BBIJICTIEHBI CIAEAYIOIUE COCTABJISIOIINE. OCO3HAHKE OOYYAOIIMMUCS POCCUHCKOMN
IPOKIAHCKON UIEHTHYHOCTA — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEIBHOCTH
U CaMOOMNPENCICHUID, HAIMYME MOTHBAUMM K  OOy4YeHU0  OWOJIOTHH,
LEJICHAMTPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHUH JIMYHOCTH HA OCHOBE
KJIFOYEBBIX LEHHOCTEH M MCTOPUYECKUX TPAAWLUMH Pa3BUTHS OHOJIOTHYECKOTO
3HAHHUSI, TOTOBHOCTh M CHOCOOHOCTh OOYYarOUIMXCs PYKOBOACTBOBATHCS B CBOCH
JNEATENIBHOCTA 1I€HHOCTHO-CMBICIIOBBIMU  YCTAHOBKAMM, NPUCYIIAMH CHUCTEME
OMOJNIOrMYECKOT0  00pa30BaHWs, HAIMYME HKOJOTMYECKOrO MPABOCO3HAHUS,
CHOCOOHOCTH CTABUTH LIEJIA U CTPOUTH KU3HEHHBIC TJIaHBbI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOECHUS MpeaMeTa «bUonorusy AOCTUTaroTCs B
€AMHCTBE Y4YeOHOM MW BOCHOUTATEIBHOW JEATEIBHOCTH B COOTBETCTBHM C
TPAOULIMOHHBIMUA POCCUMCKAME COLMOKYJIBTYPHBIMU, HCTOPUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU LIEHHOCTSIMH, MPUHATBIMU B OOILIECTBE MPABWJIAMH U HOPMaMu
NOBEICHUS W CHOCOOCTBYIOT MpOIECCaM CaMOIMO3HAHUS, CaMOBOCIUTAHUS W
CaMOpa3BUTHsA, Pa3BUTUd BHYTPEHHEW NO3WLMMU JIMYHOCTH, IATPUOTU3MA,
VBOKEHUS K 3aKOHY W IMPABOMOPAIKY, YETOBEKY TPyJda U CTapLIEMy MOKOJIECHUIO,
B3aMMHOIO YBOXKEHUS, OEPEKHOTO OTHOWICHUS K KYyJbTYPHOMY HACIECAMIO M
TpaguLMsM MHOTOHAIMOHAJIBLHOrO Hapoaa Poccuiickoit denepauuu, npupoae u
OKPY>KaroIIe cpeae.

JIMYHOCTHBIE PE3YyNbTATBl OCBOEHUS YyueOHOro mnpeamera «buonmorusy
JOJKHBI OTPaXKaTh TOTOBHOCTH M CIIOCOOHOCTh 00YYAKOIIMXCSl PYKOBOJCTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH TMO3MLIMENR JIMYHOCTH, CUCTEMON LIEHHOCTHBIX
OpUEHTALIMMA, TMO3WTUBHBIX BHYTPEHHUX  YOEXKICHWH, COOTBETCTBYIOIIUX
TPAJIMLIMOHHBIM LEHHOCTSM POCCHUHCKOrO OOMIECTBA, PACHIMPEHUE YKU3HEHHOTO
OMBITA W OMbITA ACATEIBHOCTA B MPOLIECCE pean3aliid OCHOBHBIX HaIlPaBJICHHUI
BOCIIMTATENIbHON AEATENBHOCTH, B TOM YUCIIE B YACTH:

1) rpazkIaHCKOr0 BOCIIUTAHUS:

c(OPMUPOBAHHOCTh IPAKIAHCKOM MO3AIMK 00YUYAOIIErOCs KaKk aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCHHCKOro 0OUIECTRA,



OCO3HAHUE CBOMX KOHCTHTYLIMOHHBIX NPaB M OO0SI3aHHOCTEH, YBaKEHHUE
3aKOHA U MPaBONOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TIPU CO3AAHHUH
YUEOHBIX MPOEKTOB, PEIICHUM YUYEOHBIX M TO3HABATENILHBIX 3a7a4, BBIMOJTHCHUN
OMOJIOTMYECKUX SKCTIEPUMEHTOB,;

CHOCOOHOCTh  OMPEACTATh COOCTBCHHYH) TMMO3UIMI0 MO OTHOIICHHID K
SIBJIEHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMECHHE YYHMTHIBATH B CBOMX JCHCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3AMMOJCHCTBHS JIIOAEH ¢ Pa3HBIMU YOEKACHUSMH, KyJbTYPHBIMA LEHHOCTIMHU U
COLIMAIIBHBIM MOJIOKEHUEM;

TOTOBHOCTb K COTPYAHMYECTBY B MPOLECCE COBMECTHOIO BBIOJIHEHUS
y4EOHBIX, TO3HABATEIBHBIX W HCCIENOBATENIbCKMX 33/a4, YBAKUTEIBHOIO
OTHOIICHUST K MHECHHIO ONMOHEHTOB MpPH OOCYKIECHWU CIIOPHBIX BOMPOCOB
OHMOJIOTMYECKOTO COAEPKAHUS,

TOTOBHOCTBb K TYMAaHUTAPHON U BOJIOHTEPCKOM NEATENBHOCTH,

2) IaTPUOTHYECKOT0 BOCIIUTAHHUS:

c(hOPMHUPOBAHHOCTh POCCUICKOM TPKIAHCKON UOEHTUYHOCTH,
NaTPUOTHA3MA, YBAKEHHsS K CBOEMY HAPOJy, YYBCTBA OTBETCTBEHHOCTH MEPEN
PonuHoili, ropmocti 3a cBOW Kpail, cBOXO PoauHy, CBOW S3BIK W KYJIBTYDY,
MPOLIJIOE M HACTOSIIEE MHOTOHALMOHATIBHOTO Hapoaa Pocenn;

LIEHHOCTHOE OTHOLIEHUE K TPUPOJHOMY HACIIECIUIO U MAMITHUKAM MPUPOJBI,
JNOCT)KEHUSIM Poccnu B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTHIX, TPYAE;

CHOCOOHOCTh OLICHWBATh BKJIAJ POCCUICKMX YUYEHBIX B CTAHOBJICHHE U
pa3BuTHE OWOJIOTMH, TOHMMAHWS 3HAUEHUsT OHMOJIOTMM B TO3HAHWM 3aKOHOB
OPUPOJIBI, B )KU3HU YEJIOBEKA M COBPEMEHHOTO OOIIECTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY>KEHWIO M 3awurte OTedecTsa,
OTBETCTBEHHOCTH 34 €0 CYAb0Y;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

OCO3HAHUE ITYXOBHBIX [IEHHOCTEN POCCUICKOr0 HApoOaa,

c(POPMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMS, 3STUUECKOTO MOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHUTYALlMI0 W NPHUHAMATHh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JIMYHOTO BKJIAJa B MOCTPOEHUE YCTOWUMBOrO OyAyIIETo;

OTBETCTBEHHOE OTHOLIECHUE K CBOUM POAMTEISAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO MPHHATHS LEHHOCTEW CEMEHHON JKU3HM B COOTBETCTBUH C
TpaguuMsaMH HapooB Poccun;

4) 3¢TeTU4eCKOro BOCIIUTAHMS

ACTETHYECKOE OTHOLIEHUE K MHUPY, BKJIKOYAs 3CTETHKY ObITA, HAYYHOTO W
TEXHUYECKOrO TBOPYECTBA, CIIOPTA, TPYAa, OOLMIECTBCHHBIX OTHOIICHHUIA;



NOHWMAHWE SMOLMOHAIBHOTO BO3ACHCTBHS KUBOM MPUPOABI U €€ EHHOCTH,

TFOTOBHOCTb K CaMOBBIPQKCHHUIO B Pa3HBIX BHJAX HMCKYCCTBA, CTPEMIICHHE
NPOSBIIATE KAYECTBA TBOPUECKOH JINYHOCTH,

S) ¢usnveckoro BocnuTaHHs, (POPMHPOBAHUS KYJIbTYPbI 310POBbSI H
3MOLHMOHAIBHOIO 0JIArONOJyYHs:

MOHUMAHWE W peanusanus 370pOBOTO W 0Oe30mMacHOro oOpasa >KU3HH
(310poBOE  TUTaHWE, COOMIOJCHUE TUTMEHMYECKMX TOPAaBWJI W HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATHA W OTObIXa, peryjspHas Quanyeckas
AKTUBHOCTH), OEPEKHOTO, OTBETCTBEHHOTO M KOMIIETCHTHOIO OTHOILIEHUS K
COOCTBEHHOMY (PU3NUYECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHAMAHWE ILIEHHOCTH TPaBWJ WHAWBHAYAJTBHOTO M KOJUIEKTHBHOIO
0€30MacHOro MOBEACHMS B CUTYalMsIX, YTPOKAOMIMX 3A0POBBIO U KU3HH JIFOACH;

OCO3HAHUE TOCJIECACTBHNA W HEMPUATHS BPEAHBIX MPHUBBIYEK (YNOTPEOJICHUS
AJIKOTOJ1s, HAPKOTHKOB, KYPEHHUS ),

6) TPy10BOT0 BOCIMTAHUSL:

TOTOBHOCTB K TPYAY, OCO3HAHUE LICHHOCTH MACTEPCTBA, TPYAOIO0HE,

FOTOBHOCTh K AKTWBHOW JEATEIIBHOCTH TEXHOJIOTMYECKON M COLUAIBHON
HAMPABJIEHHOCTH, CMOCOOHOCTh MHULMUPOBATh, MJIAHUPOBATh U CAMOCTOSTEIIBHO
BBITIOJHATH TAKYIO JESATEIbHOCT;

MHTEPEC K PA3IMUHBIM cepaM Mpo(PecCHOHATBHOM NEATENIBHOCTH, YMEHHE
COBeplIaTh OCO3HAHHBIA BBIOOP Oyaymieid mnpodeccuu W pPeaTu30BHIBATH
COOCTBEHHBIC KM3HEHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHWI0O W €aMOOOpa30BAHHUIO Ha
MPOTSHKEHUN BCEW JKU3HH,

7) 3KOJIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENECO00Pa3HOEC OTHOUICHHE K NPHUPOJAE KAK HCTOYHUKY
JKU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS,

NOBBILICHUE YPOBHS SKOJIOTMYECKOH KYJBTYpPbl: MPUOOPETEHUE OMBITA
IUIAHAPOBAHHUS TMOCTYNKOB M OLICHKM WX BO3MOXKHBIX TMOCJIEACTBUN ISt
OKPY>KaroIEn CPEabI,

OCO3HaHUE TNOOAITBHOTO XapakKTepa 3KOJOTMYECKUX MPOOJIeM M MyTed WX
peLeHus;

CHOCOOHOCTh MCMOJB30BaTh NPHOOPETAEMBIE TP W3YYCHUU OWOJIOTUH
3HAHWSIT W YMEHUS TPA PEIICHWM NTPOOJEM, CBSI3aHHBIX C PANUOHATBHBIM
OPUPOJIONOIB30BAHUEM  (COOMIOIEHUE  MPaBHJ  TMOBEICHUS B NPHPOJE,
HAMPABJICHHBIX HA COXPAHCHHE PABHOBECHS B SKOCUCTEMAX, OXPaHy BHJIOB,
3KOCUCTEM, OMOCHEPHI);



AKTUBHOE HENPUATHE JOEUCTBUNA, TNPUHOCAIIMX Bped  OKPYKAOLIEH
OPUPOJIHOM Cpelie, YMEHWE MPOTHO3MPOBATH HEOIATONPUSATHBIE SKOJIOTHYECKHE
NOCTIEACTBHS MPEANPUHUMACMBIX IEHCTBUI U MPEAOTBPALLATD HX;

HAJIMYKE PA3BUTOIO SKOJIOITMYECKOrO MBILUICHHS, SKOJTOTHYECKON KYIIBTYPHI,
OMbITa NEATENBHOCTH 3KOJIOTUYECKON HaITPABICHHOCTH, YMEHHS
PYKOBOJACTBOBATHCS WMH B MO3HABATEIIbHOM, KOMMYHHUKATHBHONW U COLMAJIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B ITPAKTUYECKON NEATEIbHOCTH 3KOIOTUYECKON
HaITPaBJICHHOCTH,

8) neHHoOCTH HAYYHOI O MO3HAHMS:

c()OPMUPOBAHHOCT MHMPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO PA3BUTHSl HAYKW M OOIIECTBEHHOW NMPAKTUKW, OCHOBAHHOIO HA TUAJIOTe
KYJIBTYP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJMKYJIBTYPHOM MUDE;

COBEPIIECHCTBOBAHKUE SI3BIKOBOM M YMTATENBCKON KYJBTYPbl KakK CpEACTBA
B3aMMOJCHCTBHS MEKIY JTFOABMH U MO3HAHUS MUPA,

MOHUMAHUE Cchnelu(puKkA OHOJIOTUM KAaK HAyKW, OCO3HAHUS €€ poJid B
(OpPMUPOBAHMHU PALMOHATBHOIO HAYYHOI'O MBILLIEHHUS, CO3JaHWU LEIOCTHOTO
OPEICTaBICHUS 00 OKPYXAroUIeM MHUPE KaKk O €IUHCTBE MPHUPOJBI, YEJIOBEKA U
oOuiecTBa, B MO3HAHMM MPHPOIHBIX 3aKOHOMEPHOCTEH M pelieHHH MpoOaeM
COXPaHEHUs! TPUPOJHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OWOJIOTHM JAJIi COBPEMEHHON LIMBHJIM3ALUW:
00ECTIEYeHNsT HOBOTO YPOBHSI Pa3BUTHsI MEAWLMHBI, CO3AHUE MEPCIECKTHBHBIX
OMOTEXHOJIOTHHA, CIOCOOHBIX  pEIIaTh  PECYpCHbIE  MPOOJEMBI  PA3BUTHS
YeJIOBEYECTBA, TTOUCKA MyTEH BBIXOAA U3 MIOOATBHBIX KOJOTUYECKUX MPOOIIEM U
oOecrieueHUsT  MEpexoJa K  YCTOMUMBOMY — Pa3BHTHIO,  PAlMOHAIBHOMY
UCIOJb30BAHUIO MPHUPOJHBIX PECYPCOB W (POPMHPOBAHMIO HOBBIX CTAHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OHMOJOTMYECKHX 3HAHWH B  LENAX
NOBBILICHHST OOIICH KyJBTYPBl, €CTECTBEHHO-HAYYHOH TPaMOTHOCTH, Kak
COCTaBHOM 4acTh (PYHKIMOHAIBHOW T'PaMOTHOCTH OOydaromuxcs, (GopMUPYyEMOid
P U3YUYECHUH OMOJIOTHH,

MOHUMAHUE CYIIHOCTA METONOB MO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTM WCIOJIb30BATh TMOJyYacMbIE 3HAHWSA Ui aHauu3a |
OOBSICHEHHMSI SIBJIEHUIM OKPYKAFOIIET0 MUPA M MPOUCXOIAMIMX B HEM W3MCHEHUH,
YMEHHE Jenarh OOOCHOBAHHBIE 3aKJIFOYCHHS HA OCHOBE HAyYHBIX (DAKTOB W
UMEIOIMXCS JAHHBIX C LENTBIO MOTYYEHHs JOCTOBEPHBIX BBIBOIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HMCIOJIb30BATH OMOJIOTMYECKUE 3HAHMS ISt
petmeHust npoOJIEM B PeallbHBIX JKU3HEHHBIX CUTYALUSX;

OCO3HAHWE LEHHOCTH HAYYHOM JEATEIBHOCTH, TOTOBHOCTH OCYILIECCTBIISATH
MIPOEKTHYIO U UCCIIEA0BATENBCKY IO AEATENBHOCTh MHAUBUAYAIBHO U B TPYIIIIE,



FOTOBHOCTb M CHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa3oBaHUID U
caM000pa30BaHUI0, K AKTUBHOMY MOJIYYEHUK) HOBBIX 3HAHWNA MO OWOJIOTMH B
COOTBETCTBUM C KU3HEHHBIMHA MOTPEOHOCTAMMU.

METAIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHbIE pe3yJbTaThl OCBOEHUS yueOHOro mpeamera «buonmorusy
BKIIFOYAKOT: 3HAYMMBIE i1  (OPMUPOBAHUS MHUPOBO33PEHUS O0YyYaArOLIMXCS
MEXIACUUIUIMHAPHBIC (MEKIPEAMETHbIE) OOLIEHAYYHBIE MOHSTHS, OTPAKAOIINE
LEJIOCTHOCTh HAYYHOH KapTUHBI MUpPa W COCUU(PHUKY METOJOB IMO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBCHHBIX HAyKax (BEIICCTBO, SHEPIHS, SIBICHHUE, MPOLECC,
CUCTEMA, HAYUYHBIA (DAKT, MPUHLIMI, THMOTE3d, 3aKOHOMEPHOCTh, 3aKOH, TEOPUS,
UCCIICIOBAHUE,  HAONIOJICHUE,  W3MEPEHUE,  JKCIECPUMEHT M JAPYIUX),
YHUBEPCATIbHBIC y4eOHBIE NEHCTBUS (MO3HABATENbHBIE, KOMMYHUKATHUBHBIC,

PETYJIATUBHBIC), o0ecneYnBaroIIne (opmupoBanue (YHKLMOHATIBHOM
IPAMOTHOCTH M COLMAIBHOH KOMIETCHIMH OO0y4arolmmMxcs, CHOCOOHOCTh
o0yvaromumxcst UCMOJIB30BATh OCBOCHHBIC MEXK AU CLUATIIIMHAPHBIC,

MUPOBO33PEHUYECKUE 3HAHHWS W YHUBEPCAIbHbIE y4YeOHBIC JCHCTBUS B
[TO3HABATEIILHON W COLIMAILHON IPAKTHUKE.

MeTanpeaMeTHBIE PE3YNIbTaThl OCBOEHUS MPOrpamMMbl CPEIHEr0 0O0WIEro
00pa3oBaHMsl TOJDKHBI OTPAXKATh:

Ognaaenue YHHBEPCAJbHBIMH y4eOHbIMH NMO3HABATEJIbHBIMHU
ACCTBUAMM:

1) 6GazoBbIe JTOTHYECKUE NCHCTBUA:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M AKTyaIM3UPOBaTh  MPOOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIOJb30BaTh MPU OCBOCHWM 3HAHWI NPHEMBI JIOTMYECKOTO MBILUICHUS
(aHanmM3a, CUHTE3a, CPABHEHHUSI, KiIaccu (pukanum, 0000IMICHNS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHI (BBIACIATh UX XAPAKTEPHBIE NMPU3HAKH, YCTAHABIMBATH
CBSI3H C APYTUMU TOHSATHSMHA ),

ONPEACTATh LENH JACATETBHOCTH, 3aJaBas MApaMETPbl W KPUTEPHM HX
JOCTUKEHHSI, COOTHOCUTD PE3YJIbTAThl ACITEIBHOCTH C MOCTABICHHBIMY LICIISIMU,

UCIOJIb30BaTh OMOJOTMYECKHE MOHITHS Ui 00bACHEHUS (DAKTOB U SIBJICHUN
JKABOM NTPUPOABI;

CTPOUTH JIOTUYECKUE PACCYKACHUA (MHAYKTHBHBIE, ACIAYKTUBHBIC, IIO
AQHAJIOTHM), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS B PaccMaTpUBAEMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOIBI M 3AKITHOUCHMS,

OPUMEHATh  CXEMHO-MOJCIBHBIE  CPEACTBA  JJIsl  MPEIACTABIICHUS
CYLICCTBEHHBIX CBA3CH M OTHOLICHHWH B M3y4aeMbIX OMOJIOrMUYECKHX OOBEKTax, a



TAK)KE  NPOTHUBOPEYMI  Pa3HOr0  poJa,  BBISBICHHBIX B Pa3IMYHBIX
WH(OPMALMOHHBIX UCTOYHUKAX;

pa3padaTeiBaTh MJAH PEIICHUS MPOOTEMBI ¢ YYETOM aHAIM3a UMEIOIIMXCS
MaTePUATIbHBIX U HEMATEPUATIBHBIX PECYPCOB;

BHOCUTb KOPPEKTHBHI B ACATEIILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUAN ACITETbHOCTH,

KOOPIVMHHUPOBaTb M  BBINOJHATH PAdOTy B YCJIOBHSIX  PEATBHOIO,
BUPTYAIBHOIO 1 KOMOMHUPOBAHHOTO B3aUMOACHCTBHS,

Pa3BUBATH KPEATHBHOE MBILICHAE MTPH PELICHUM KU3HEHHBIX MPOOIIEM.

2) 6a30BbIC UCCJICAOBATEILCKHE 1CTICTBHSA:

BJIQ/ICTh HABBIKAMHU YYEOHO-HCCIIEN0BATENBCKONW M MPOCKTHON NEATENBHOCTH,
HABBIKAMM  paspellicHust MpoOJaeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3a/1a4, MPUMEHEHUIO
PA3IAYHBIX METOJOB MMO3HAHUS,

UCMOJIb30BaTh PA3JMYHbIC BUABl JEATEIIBHOCTH MO TMOJYYEHHID HOBOIO
3HAHWS, €r0 WHTEPNPETALMK, MPEOOPA3OBAHUI0 M TPUMEHEHUI0 B Y4E€OHBIX
CUTYyalMsIX, B TOM YUCJIE TPHA CO3JaHUH YUYECOHBIX M COLMAIbHBIX MPOEKTOB;

(opMUpPOBaTh HAYYHBINA THUN MBILIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHCH,
KJTFOYEBBIMH MOHATHSIMHA U METOIAMMU,

CTaBUTh W (HOpPMyIHpOBaTh COOCTBEHHBIC 3aJaud B 00Pa30BATEIBHOMN
JESATEILHOCTH W KU3HEHHBIX CUTYalHsIX;

BBISIBJISITh MPUYMHHO-CIICACTBEHHBIE CBS3M W AKTYyaJIM3MPOBATH 3ajady,
BBIJIBUTaTh TUNOTE3Y €€ PEIICHUs, HAXOAWTh ApryMEHThl IS J0KA3aTeNbCTBA
CBOMX YTBEPKICHWH, 3a4aBaTh MAPaAMETPhl U KPUTEPUN PEIIEHUS,

AHAJIM3UPOBATh TMOJYYCHHBIE B XOJE€ PCIICHWS 3a7aud  PeE3yJIbTarhl,
KPUTHUYECKH OLICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CHTYaLUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHAMPABJICHHBII MOUCK MEPEHOCAa CPEACTB M CIOCOOOB
JEHCTBUS B MPOECCHOHAIIBHYIO CPEAY;,

YMETh MEPEHOCUTh 3HAHWS B TMO3HABATEIIBHYI0 M MPAKTHYECKYHO 00nacTv
YKU3HEEATEIBHOCTH,

YMETh HHTEIPUPOBATH 3HAHUS U3 Pa3HBIX YUEOHBIX MTPEIMETOB,;

BBIJIBUTaTh HOBBIE MJICH, MPEUIaraTb OPUTMHAIBHBIE MOAXOABl U PELICHHUS,
CTaBUTh MPOOJIEMBI ¥ 334a4H, TONMYCKAIOIINE aTbTECPHATUBHBIC PEILICHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATHCS B PA3IMYHBIX NUCTOYHHKAX MHPOPMALMK (TEKCTE Y4eOHOro
nocoOusi, HAY4YHO-TOMYJISIPHOM —JIMTEparype, OMOJOTMYECKMX CIIOBapsIX U
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0Oa3ax MaHHbIX, B WHTEpHETE), aHAIM3HpPOBATh



WH(OPMALMIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHHS, KPHTHYECKH OLICHUBATH
€€ TOCTOBEPHOCTh U HEMPOTHBOPEUYHUBOCTE;

(opMynMpoOBaTh 3a0POChl U MPUMEHATH PA3TUYHBIE METOJbI MPH MOUCKE U
otOope OMoJIOrHYecKoi MHMOpPMAaIK, HEOOXOUMOM JUIsl BBITOJIHEHUST YYEOHBIX
3aj1ay;

npuoOpeTaTh ONBIT MCHOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHA, COBEPIIEHCTBOBATh KYJIbTYPY AKTUBHOTO MCMOJBb30BaHUS PA3IMYHBIX
MOUCKOBBIX CUCTEM;

CaMOCTOSITETBHO ~ BBIOMPATh  ONTUMAIBHYKO  (OPMY  MPEACTABIICHUS
Ononornueckoil MHGopMalKu (CXeMbl, rpaQuKy, AUArpaMMBbl, TaOJIHALbI, PUCYHKH
¥ Ipyroe),

UCIOJb30BaTh HAYYHBIA SI3bIK B KayeCTBE CpPEACTBA mNpu  padoTe ¢
Ononornueckoil mH(pOpMaUMEH: TNPUMEHATh XUMHUYECKHE, (PHU3MYECKHE W
MaTeEMaTHUYECKAE 3HAKH W CUMBOJIbI, (popMysibl, aOOpeBHATYPY, HOMEHKIATYPY,
UCMOJB30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJIMYECKHE  CPEJICTBA
HATJSAHOCTH,

BIQJCTh  HABBIKAMM  PACMO3HABaHWs M 3alMThl  MHQpOpPMALUH,
WH(OPMaMOHHOH 0€30MaCHOCTH JTUYHOCTH.

OByageHne yHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0enue:

OCYILIECTBIISATE KOMMYHUKALIMA BO BCEX c(hepax HKU3HU, AKTUBHO yYaCTBOBAThH
B JIMAJIOTE WM JUCKYCCHH MO CYIIECTBY OOCYKIAeMOW TeMbl (YMEHHME 3a/1aBaTh
BOMPOCHI, BBICKA3bIBATh CYXXIACHHS OTHOCHUTEIBHO BBINOJHEHHUS MpeiaracMon
3a/1a4M, YUYUTBIBATh UHTEPECHl U COMNIACOBAHHOCTh MO3MIMIA APYTUX YYACTHUKOB
JMaJIora Wk JUCKYCCHH ),

pacro3HaBaTh HEBEpOAbHBIE CPEACTBA OOLICHWs, TMOHUMAaTh 3HAYCHHE
COLMATBHBIX 3HAKOB, MPEANOCHUIOK BO3HMKHOBEHHS KOH(DIUKTHBIX CUTYALWH,
YMETh CMATYaTh KOH(PIUKTHL U BECTH MEPETOBOPSI;

BJIQJICTh PA3IMYHBIMU CHOCOOAMH OOIICHWS W B3aUMOJCHCTBUS, TOHUMATh
HAMEPEHUS IPYTUX JIFOACH, MPOSBIIATH YBAKUTEIIBHOE OTHOLICHHE K COOECETHUKY
U B KOPPEKTHOH (popMe PopMyarpoBaTh CBOM BO3PAKCHHUS,

Pa3BEPHYTO W JIOTHYHO M3Jarath CBOK) TOYKY 3PEHHUS C MCHOJb30BAHUEM
S3BIKOBBIX CPEJICTB.

2) coBMecTHasi AeSITeIbHOCTD:

NOHAMATh W HCIOJIB30BATh MPEUMYIIECTBA KOMAaHAHOW M WHIWBUIYaIbHON
paboThI MPU PEHICHUM OMOJIOTHYECKON MTPOOIEMBI, 00OCHOBBIBATH HEOOXOAUMOCTh
OPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJCHCTBUS NPU PEIIEHUH YUeOHOM 3a1a4W;

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



[PUHUMATh  LEJIU  COBMECTHOM  AEATENBbHOCTH, OPraHU30BLIBATH WU
KOOPAMHHUPOBATH JEUCTBUA T10 €€ MOCTHKEHWIO. COCTABIATH IUIAH ACHCTBHM,
pacnpeacnaTh pojii ¢ Y4YETOM MHEHHHA YYaCTHHKOB, OOCY>KIaTh PE3YyJbTaThl
COBMECTHO# paboTHl,

OLICHMUBATH KAa4eCTBO CBOEr0 BKJIAJa WM KAKAONO Yy4YaCTHUKA KOMAaHIbI B
o0UIMid pe3ynbTar Mo pa3padoTaHHBIM KPUTEPHSIM;

npeiarartb HOBBIE TIPOEKTHI, OLEHMBATh HACH C TMO3ULUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTHYECKONW 3HAYUMOCTH

OCYILECTBJIATE TMO3UTUBHOE CTPATErMYECKOE TOBEACHUE B PA3IUYHBIX
CUTYalUsIX, MPOSIBIISATE TBOPYECTBO U BOOOPAXKEHKE, ObITH MHULIMATHBHBIM.

OBJaiecHHE YHHBEPCAJIBHBIMH PEryJIsiITHBHBIMH JCHCTBUSIMU:

1) camoopranusanus:

UCIOJIb30BaTh OMOJOTMYECKUE 3HAHUS JUIS BBIABICHUS MPOOJIEM H HX
PELICHUS B )KU3HEHHBIX U YUCOHBIX CHTYALMSIX;

BbIOMpaTh HA OCHOBE OHWOJIOTMYECKUX 3HAHWI ILEJNEBBIE W CMBICIOBBIC
VCTAHOBKH B CBOMX ACHCTBHUAX M MOCTYIKAxX [0 OTHOLIEHWIO K JKUBOM IMPUPOJE,
CBOEMY 3JI0POBBIO M 3J0POBBIO OKPYIKAOIIUX,

CaMOCTOAITENBHO OCYLIECTBIIATEH [MO3HABATENBHYIO JIEATEIIBHOCTD, BBISABIATH
npoOIEMBI, CTaBUTh U (POPMYJIMPOBATh COOCTBEHHBIC 3a7a4d B 00pa30BATEIILHOMN
NEATENBHOCTH U )KU3HEHHBIX CUTYaIUsAX;

CaMOCTOSITETIBHO ~ COCTAaBJISATh IUIAH PELIEHUST NOPOOJIIEMbI C  YYETOM
UMEIOIIMXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M MPEAMOYTCHHIA,

JABaTh OLICHKY HOBBIM CUTYaLUsIM;

pacMpsITh paMKX yY4EOHOTO MPEIMETA HA OCHOBE JIMYHBIX MTPEAMOYTEHUH;

JIeNIaTh OCO3HAHHBII BBIOOD, apryMEHTHUPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a peLICHHUE;

OLICHUBATh TPUOOPETEHHBIN OTIBIT,

croco0CTBOBAaTh (POPMUPOBAHUIO M TMPOSIBICHHIO MIMPOKOH JPyAMLIMHA B
pa3HbIX O0OJACTAX 3HAHWWA, TMOCTOSHHO TMOBBIIIATH CBOW 0Opa3oBaTENbHBIA W
KYJIBTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CUTYyalUsM, BHOCUTb KOPPEKTUBBI B JIEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIENIAM;

BIQJCTh HABBIKAMM  [O3HABATENIBHOH  peduekcnn  Kak  OCO3HAHWs
COBEPLIAEMBIX JECUCTBUA W MBICIUTENBHBIX MPOLECCOB, HMX PE3YJbTaroB M
OCHOBaHMi, UCMOJIB30BaTh NPUEMBI PEIICKCHM /I OUEHKM CUTYallMH, BHIOOpa
BEPHOIO PELLICHHUS,

VMETHb OLICHWBATH PUCKH W CBOCBPEMEHHO NPUHUMATH PELICHUA MO HUX
CHIDKEHHIO;



NPUHUMATh MOTHBBI W aQPTyMEHTBl APYIMX NPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsiTUEe ce0s U APYTHUX:

NPUHUAMATH ce0sl, TOHUMAs CBOM HEJOCTATKU M JOCTOMHCTBA,

NPUHUMATh MOTHBBI W aQPTyMEHTBl APYIMX NPU AHAM3E PE3YJIbTATOB
NEATENBHOCTH,

NPHU3HABATh CBOE MPABO U MPABO APYTUX HA OLIMOKH;

Pa3BUBATH COCOOHOCTH MOHUMATh MUP C MO3ULHAXA APYTrOTO YETOBEKA.

HPEAMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3ynbTaThl OCBOCHMs mporpammbl COO mo Ouonoruu Ha
0a30BOM YPOBHE BKJIIOYAKOT CEHUPHUECKAE U y4eOHOT0 npeaMeTa « brosiorusy
HAYYHBIC 3HAHWS, YMEHUS W CIOCOObI NEHCTBUIA MO OCBOCHUIO, HHTEPIPETALNN U
npeoOpa3OBAHUIO 3HAHWM, BUABI JEATEIBHOCTH MO MOJIYYCHUIO HOBOTO 3HAHUS U
NPUMEHECHUIO 3HAHWHA B Pa3jMYHBIX YYEOHBIX CUTYalHAX, a TAKXKE B PEAIbHBIX
JKU3HECHHBIX CUTYalMsX, CBA3AHHBIX C Owosiorneid. B mporpamme mnpeameTHbIE
PE3yABTaThl IPEACTABJICHBI 110 TOAaM O0YYCHHSI.

[TpeaMeTHbIE pe3yapTaThl OCBOCHUs yueOHOro npeameta «buonorus» ¢ 10
Knacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHWIA O MECTE U POJIA OMOJIOTUM B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA U HAYYHOTO MHPOBO33PECHHS, O BKIIAJIE POCCUHCKHX U
3apyOC)KHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTUE OMONOTUM, (YHKIUOHAIBHOMN
IPaMOTHOCTH Y€JIOBEKA JUISl PEICHHS YKU3HEHHBIX 3a/1a4,

YMECHHE PACKPBIBaTh COACPKAHUE OWOJIOTMYECKAX TEPMHHOB M TOHSTHA:
JKU3Hb, KJIETKA, OpraHu3Mm, MeTadoau3M (OOMEH BEIIECTB W NPEBpAIlCHUE
SHEPruM ), TOMEOCTa3 (CaMOPETYJISLMS), YPOBHEBASI OPTaHU3ALMS SKABBIX CHCTEM,
CaMOBOCIPOM3BEICHUE (PENPOAYKIIMS ), HACIIEACTBEHHOCTh, U3MEHYHBOCTh, POCT U
Pa3BUTHE;

YMECHHE H3JlaraTb OWOJIOTHYECKUE TEOPUM (KJIETOYHAs, XPOMOCOMHAs,
MYyTaUMOHHAs, LECHTpPAJIbHAas JO0rMa MOJICKYJISpHOH Ouonoruu), 3axoHsl (I
Menpens, T. Moprana, H. Y. BaBunosa) u yuenus (0 LeHTpax MHOTooOpasus u
NPOUCXOXKACHUS KyJbTYpHbIX pacteHuii H. M. BaBuiioa), onpenensars rpaHuLibl
UX MTPUMEHUMOCTH K )KHUBBIM CUCTEMAM;

YMEHHE BIAJCTh METOJAAMH HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
OMKCAHUE >KUBBIX CUCTEM, MPOLECCOB W SIBICHWH, OpPraHu3auus W MPOBEICHUE
OMOJIOTMYECKOTO  JKCINEPUMEHTA,  BBIIBH)KEHUE  THIIOTE3bl,  BBISBICHHUE
3aBUCUMOCTH MEXKIY HCCICAYEMBIMU BEJIMYMHAMM, OOBSCHEHUE MMOJYYCHHBIX



PE3YABTATOB, HMCIOJIB30BAHHBIX HAYYHBIX MOHSATHI, TEOPUI M 3aKOHOB, YMEHHWE
JIeNIaTh BBIBOJbI HA OCHOBAHWH MOTYYEHHBIX PE3YJIBTATOB,;

YMEHHE BBIJCNATh CYHIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT W
3YKapuOT, OIHOKJIETOYHBIX W MHOTOKIIETOYHBIX OPraHUu3MOB, OCOOCHHOCTH
IPOLECCOB. OOMEHA BEIIECCTB W MPEBPALICHUS SHEPTUU B KIETKE, (POTOCUHTESA,
IUIACTUYECKOTO M JHEPreTHYECKOTO OOMEHA, XEMOCHHTE3a, MHTO3a, MEH03a,
OIJIOJOTBOPEHMS, PA3MHOKCHHUsS, WHAWNBUAYAIBHOIO Pa3BUTUS OpraHM3Ma
(OHTOTEHE3),

YMECHHE MPUMEHSATH MOJIYYEHHbIC 3HAHUS IJI1 OOBICHEHUS OMOJOTMYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NMPUHATHS MPAKTHYECKUX PEUICHUN B IMOBCEIHEBHOU
JKU3HU C LeNbro  oOecrieueHus O€30MacHOCTHM CBOETO 3J0POBbS M 370POBbS
OKPY>KaIOIIUX JIFOACH, COOMOAEHUS HOPM TPAMOTHOTO MOBEJACHHS B OKPYKAOLICH
OPUPOIHOM Cpefe, MOHUMAHUE HEOOXOIMMOCTH MCHOJb30BAHUS TOCTH)KEHUH
COBPEMEHHOWH  Omomorum W OMOTEXHOJIOTHIA  [UIsl  PalMOHATIBHOTO
IPUPOIONOTIB30BAHUS,

YMECHHE PEIIaTh JJICMECHTAPHBIE TEHETUYECKME 3ala4yd Ha MOHO- H
OUTUOPUIHOE CKPEIIMBAHUE, CUEIUICHHOE HACJICIOBAHUE, COCTABIATH CXEMBI
MOHOTHOPUIHOTO CKPEUIMBAHMS /Il MPEACKA3aHWsl HACICIOBAHUS MPU3HAKOB Y
OPraHU3MOB;

YMEHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHYECKHE PalOThl, COONIOAATH
npaBuia npu padoTe ¢ y4eOHBIM U J1a00PaTOPHBIM 000PYA0BAHUEM;

YMECHHE KPUTHYECKM OLEHUBATh MW WHTEPHPETHPOBATH WHPOPMALUIO
OMOJIOTMYECKOTO  COACP)KAHMS, BKJIFOYAMOIIYK) [ICEBJOHAYYHBIE 3HAHWS W3
PA3IMYHBIX UCTOYHHUKOB (CPEICTBA MACCOBOH MH(OPMALMH, HAYYHO-TOMYJISIPHBIC
MaTepuaibl), STUYECKHE ACIMEKThl COBPEMEHHBIX HCCIEAOBAHUI B OWOJIOTHWH,
MEUIMHE, OMOTEXHOJIOTHH,

YMEHHE CO3[1aBaTb COOCTBEHHbBIC IMHCBMEHHBIE M YCTHBIE COOOLIEHMS,
00001ass OUOJIOTMYECKY0 HH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.

[TpenMeTHBIE pe3yabTaThl OCBOCHUsT yueOHOro npeamera «buonorus» ¢ 11
Knacce NOJDKHBI OTPAXKATh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJIOTMH B CUCTEME HAYYHOTO
3HAHWSI ECTECTBEHHBIX HAyK, B (OPMHPOBAHMHM COBPEMEHHOH €CTECTBEHHO-
HAYYHOW KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHMS, O BKJIAAE POCCHMCKUX W
3apyOC)KHBIX YUYEHBIX-OMOJIOrOB B Pa3BUTUE OMONOTUM, (YHKIUOHAIBHOMN
I'PaMOTHOCTH YEJIOBEKA JUIsl PEHICHUS YKU3HEHHBIX 3a7a4,

YMECHHE PACKPBIBaTh COACPKAHUE OWOJIOTMYECKAX TEPMHHOB M TOHSTHA:
BU/JI, MOMYJIALUS, TeHO(POHA, 3BOJIOLMS, ABHXKYIUHAE CHIIBI ((PAKTOPBI) IBOJIFOLIAH,
OPUCIIOCOOJICHHOCTh OPraHW3MOB, BHI000PA30BAHUE, DKOJIIOTHYECKUE (DAKTOPSI,



DKOCHCTEMA, TMPOAYUEHTHI, KOHCYMEHTBHI, PEAYLECHThl, UENM MHUTaHUs,
AKOJIOTUYECKas nupamuaa, OMOreoneHo3, onocdepa,

YMECHHE W3JIaraTb OMOJOTHYECKHE TEOPHH (SBOJIOLMOHHAA Teopus Y.
JlapBuHa, CHHTETMYECKAss TEOpUs SBOJIIOLMHK), 3aKOHbl M 3aKOHOMEPHOCTH
(3apopiieBoro cxonacrtea K. M. bapa, uepenoBaHusi rjaBHbIX HaMpaBiICHUN |
nyteid >Bomomn A. H. CeseprioBa, yuenust o ouochepe B. Y. BepHaackoro),
OMPENENATh TPAHULIBI UX TPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHUE BIAACTh METOJAMHU HAYYHOTO TO3HAHUS B OMOJIOTHM: HAOIIOACHUE U
OIMMCAHUE >KUBBIX CHUCTEM, TPOLIECCOB W SBJICHWA, OpraHu3alus ¥ MPOBEACHUE
OMOJIOTMYECKOTO  JKCIECPUMEHTA,  BBIIBUXKEHME  THIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HUCCICAYEMBbIMUA BEIMYMHAMH, OOBSICHEHUE TMOJYUYEHHBIX
Pe3y/bTaTOB, MCIMOJIb30BAHHBIX HAYYHBIX MOHSTHHA, TEOPUM M 3aKOHOB, YMEHHE
JieNIaTh BHIBOIbI HA OCHOBAHUU MOJTyUYEHHBIX PE3YJIbTATOB,;

YMEHHUE BBIACTATh CYUIECTBEHHBIC TMPU3HAKUA CTPOEHUS OMOJOTMYECKUX
OOBEKTOB: BUJOB, MOMYJSALUA, MPOAYLUEHTOB, KOHCYMEHTOB, PEIYLIEHTOB,
OMOreOLEHO30B M JKOCHUCTEM, OCOOCHHOCTH MPOLIECCOB.  HACIEACTBEHHOM
W3MEHUYMBOCTH, €CTECTBEHHOTO O0TOOpa, BHUA000pa30BaHUs, MPUCIOCOOJICHHOCTH
OpPraHu3MoB, JEHCTBUS SKOJIOTMYECKMX (DAKTOPOB HAa OpraHu3Mbl, MEepeHoca
BEIIECTB M TIOTOKA HDHEPrUM B DSKOCHCTEMAX, AHTPOMOICHHBIX WM3MEHEHUI B
AKOCUCTEMAX CBOEH MECTHOCTH, KPYrOBOpPOTa BEHIECTB M OMON€OXMMHUYECKHX
LUKJIOB B Onocdepe;

YMEHUE MPUMEHSATH MOJIyYEHHBIE 3HAHUS A OOBSICHEHUS OMOJOTHYECKUX
MIPOLIECCOB U SIBJICHUN, JUIS NMPUHATHS MPAKTHYECKUX PEUICHUN B IMOBCEIHEBHOU
JKU3HU C LeNbro o0ecreueHuss Oe30MacHOCTH CBOETO 3A0POBbs M 3I0POBbS
OKPY>KaIOIIUX JIFOACH, COOMOAEHUS HOPM TPAMOTHOTO MOBEJACHHS B OKPYKAOLICH
OPUPOAHON cpele, MOHMMAHWE HEOOXOAMMOCTH WCHOIb30BAHUS JOCTUKEHUIMA
COBPEMEHHOMH OMOJOTHH ISl PAMOHATIBHOTO MPUPOAONOIb30BAHUS,

YMEHHE PEIIaTh 3JIEMEHTAPHBIC OMOJIOTMYECKUE 337a4M, COCTABIIATH CXEMBI
NEPEHOCA BEIIECTB U SHEPTUU B HIKOCUCTEMAX (LICTTA IUTAHHUS ),

YMEHHE BBIMOIHATE JIAOOPATOPHBIE M MPAKTHYECKHE PalOThl, COONIOAATH
npasuia npu padoTe ¢ yueOHbIM 1 J1a00paTOPHBIM 000PYT0BAHUEM,

YMEHUE KPUTUYECKM OLEHMBATh W WHTEPOPETUPOBATH HMH(POPMALIO
OMOJIOTMYECKOTO  COACP)KAHMS, BKJIFOYAMOIIYK) [ICEBJOHAYYHBIE 3HAHWS W3
Pa3TMYHBIX UCTOUHUKOB (CPEACTBA MAacCOBOM MH(OpMAaIMK, HAYYHO-TIOMYJISPHbIC
Marepuaibl),  paccMaTpuBaTb  [JI00AIbHBIE  DKOJOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3ULHIO;

YMEHHUE CO3[laBaTh COOCTBEHHBIE THCHMEHHBIE W YCTHBIE COOOUICHUS,
00001ass OUOJIOTMYECKY0 HH(POPMALMIO M3 HECKOJIBKAX MUCTOYHUKOB, FPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OMOJIOTHH.



TEMATHUYECKOE INNTAHUPOBAHUE
10 KJTACC

KonunyectBo yacos DJeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM (undposrbie)
Ne n/m Kontpoabnsie | IlpakTnueckne
NPOrpaMMmblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI pecypeni
1 buonorus xkak Hayka 2 0.5
2 JKuBbl€ CUCTEMBI U X OpraHu3aLus 1
3 XHUMHUYECKUH COCTAB U CTPOEHUE KIIETKH 8 1
4 KuzHeneaTeapbHOCTh KIIETKU 6
5 PazMHOXeHUE 1 THANBUAYAJTBHOE PA3BUTHE 5 |
OpPraHU3MOB
6 HacnencTseHHOCTh U MU3MEHYHUBOCTD g 15
OpraHu3MoB ’
7 Cenexkuust opranu3mMoB. OCHOBBI 3
OMOTEXHOJIOTHH
8 PesepsBHOE Bpemsi 1
OBLIEE KOJIMYECTBO YACOB I10 [TPOT PAMME 34 0 4




11 KVIACC

KosanuectBo yacos DJIeKTPOHHbIE
HaumeHnoBanue a3/1€¢J10B H TEM oM OBbI€
Ne n/m P Kontpoabnsie | IlpakTnueckne (mudpp )
MPOrpaMmbl Bcero o0pa3oBaTe/ibHbBIE
padoTbI padoTbI
pecypcsbl
DBOIOLMOHHAST OMOJIOTHS 9 1
Bo3uukHoBeHMEe 1 Pa3BUTHUE )KU3HU HA
9 0.5
3emuie
OpraausMsl U OKpy KaroLIas cpena 1
CoolmecTBa 1 3KOJOTHYECKHE CHCTEMBI 9
PesepBHOE Bpems
OBHIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 25







HOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KosauuectBo uacos
Ne Hara DneKTpoHHbIe HH(pOBbIE
Tema ypoxa Konrpoabubie | IlpakTuueckue
n/m Bcero u3ydeHusi | 0o0pa3oBaTeJIbHbIE PeCypChl
padoTbI padoTbI
1 buonorus B cucreme Hayk 1 https://m.edsoo.rw/O2T4D1UIS
MeTtonpl NO3HAHUSA KUBOI
npuponsl. [Ipakrnueckas
pabdora Ne 1 «Mcnosp3oBaHue
2 1 0.5 https://m.edsoo.ru/GAB23860W
Pa3UYHBIX METONIOB MPHU
U3yYEeHUN OMOJIOTHYECKIX
OOBEKTOBY
buonoruueckue cucteMsl
3 ’ 1 https://m.cdso0.ru/A7VOYD215
MPOLIECCHI U UX U3yUCHHE
XHUMHUYECKUIN COCTAB KJIETKH.
4 T 1 https://m.edsoo.ru/L17LJ590V
Bopa n MuHepanbHbIe COJIN
benku. Coctas u crpoeHue
5 P 1 https://m.edsoo.ru/V33JINUWSW
OeNKkoB
DepMeHTbI — OHONIOTHYECKHE
karanusaTopsl. JlabopaTopHas
abora Ne 1 «M3yuenne
6 P vy 1 0.5 https://m.edsoo.ru/VBPPPBGCD
KaTAJTMTUYECKON aKTUBHOCTH
bepmeHTOB (Ha MpuMepe
aMHJIa3bl WA KaTala3bl)»
7 Yraesoabl. JIunuabl 1 https://m.edsoo.rw/OJ7NFITIS
Hyxneunossie kucnoter. AT® 1 https://m.edsoo.rt/WOELRA9B3
9 HcTopus u MeToabl U3y4eHUst 1 https://m.edsoo.ru/IXQMJOGM3




kJjeTkH. Knerounas TCOpUA

10

Knerka xak nenocrHas kusast
cucrema

https://m.edsoo.ru/ XDCLRAF1Q

11

CtpoeHue 3ykapuoTHYeCKON
knetku. JlaboparopHas pabora
Ne 2 «HM3y4yenue ctpoeHus
KJIETOK PACTEHUM, JKUBOTHBIX,
rpuOOB U OaKTepHii MO
MHUKPOCKOIIOM Ha TOTOBBIX
MUKPOIIpEnaparax u ux
OTHCAHUE»

0.5

https://m.edsoo.ru/KZOIWSLJY

12

(OOMeH BeLlecTB Ui
MeTaboNIn3M

https://m.edsoo.ru/LOB3I3XYZ

13

dorTocuHTe’. XeMOCHHTE3

https://m.edsoo.ru/V882FDGSF

14

DHepreTuyecKuii oOOMeH

https://m.edsoo.ru/T2LVIES3L

15

JKuzHeHHBIA UK KJIETKH.
Henenue knetku. MuTos.
Jlaboparopuast padora Ne 3
«Habmromenue MUTO3a B
KJIETKAX KOHYMKA KOPEeIIKa
JIyKa HA TOTOBBIX
MHUKPOTIpenapaTax»

0.5

https://m.edsoo.ru/COINPWLF4

16

Buocunres Genka. Peaknus
MaTPUYHOTO CHHTE3a

https://m.edsoo.ru/540F4L77W

I¥)

Tpancsiius — OnocuHTE3
Oenka

https://m.edsoo.ru/TFDKDDWWM

18

Hexknerounbie ¢hopMBbI KU3HH
— BUPYCHI

https://m.edsoo.ru/9PGSSFAIB




19

DopMBI pa3MHOXKEHUS
OpraHU3MOB

https://m.edsoo.ru/2JLXB4AOR

20

Meiios

https://m.edsoo.ru/SNUXK0X86

21

OO6pazoBaHue u pa3BUTHE
TOJIOBBIX KJIETOK.
OnnonoTBOpeHHE.
Jlaboparopuast padora Ne 4
«H3y4yenune cTpoeHus MOJIOBBIX
KJIETOK Ha FOTOBBIX
MHKpOTpenapaTax»

0.5

https://m.edsoo.ru/C29L.4DXB8

22

HuauBuayanbHOE pa3BUTHE
OpraHu3MOB

https://m.edsoo.ru/MA4T8L5AD

23

I'enetnka — Hayka o
HACJIEICTBEHHOCTH U
U3MCHYHNBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HACJIEIOBAHMS IPU3HAKOB.
MoHOruOpUAHOE CKpPEIUBaHUE

https://m.edsoo.ru/YYQSGOWI2

25

JuruOpunHoe CKpelnBaHue.
3aKOH HE3aBUCHUMOTO
HACJICZIOBAHMSI MPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

CuenyieHHOE HACIeTOBaHHE
npu3HakoB. JlJabopatopHast
padora Ne 5 «M3yuenune
pPe3yJIbTaTOB MOHOTUOPHIHOTO
U TUTUOPUAHOTO CKPEIIHBAHHUS
y Ipo30(HIIbI Ha TOTOBBIX
MUKpOIpenapaTax»

0.5

https://m.edsoo.ru/P2SQ5ZGN2




27

T'enetruka nmoma. HacienoBanue
HpI/ISHaKOB, CLICTIJICHHBIX C
[IOJIOM

https://m.edsoo0.ru/3GYGV47YM

28

HN3MeHYnBOCTS.
Henacnenctesennas
U3MeHYnBOCTh. JlabopaTopHas
padora Ne 6. M3yuenne
MOIU(PHUKAITMOHHON
MU3MEHYMBOCTH, IIOCTPOEHUE
BapHALMOHHOIO psifa U
BApUALIMOHHON KPUBOIN»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

Hacnencreennas
U3MeHYnBOCTh. JlabopaTopHas
padora Ne 7. «AHanu3 MyTaLuii
y Ipo30(HIIbI Ha TOTOBBIX
MUKpOIpenapaTax»

0.5

https://m.edsoo.ru/VWT70DZ8R

30

T'enetuka yuenoseka

https://m.edsoo.ru/XU9SFS3GA

31

PesepsHblii ypok. O000meHme
o teMe «HaciaeacTBEeHHOCTh U
U3MEHUYMBOCTH OPTaHU3MOB

https://m.edsoo.ru/E2IXRS2EB

32

Cenexuus Kak HayKa U IpoLecC

https://m.edsoo.ru/3128P3L.98

33

Metonpl 1 DIOCTUXKEHUS
CEeJIeKLIUH PaCTEeHUN U
SKUBOTHBIX

https://m.edsoo.ru/JSK3Q6WO0J

34

buorexHonorus kak orpacib
MPOU3BOACTBA

https://m.edsoo.ru/TAKIOE62K

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34




11 KVIACC

Koaun4yecTBo 4acos

Ne Hara DneKTpoHHbIe IU(pPOBbIE
Tema ypoxa Konrpoabnbie | IlpakTuueckue
n/m Bcero u3ydeHusi | o0pa3oBaTeJIbHbIE PeCypChl
padoTbl padoTbI

DBONIOLHUS U METOMBI €&

1 5 & 1 https://m.edsoo.ri/6KWQIKBKU
HU3Y4YEHUS
Hctopus passutus

2 pHAD . 1 https://m.edsoo.ru/OSWC47SSX
MPeICTaBICHUA 00 SBONIOLIH

3 MukposBoJroLus 1 https://m.edsoo.ru/TOFAUE4ZP
[Momysiiust Kak 31€MEeHTapHas
€AVHULA BUJA U SBOJIFOLINH.

4 Jlaboparopras pabota Ne 1 1 0.5 https://m.edsoo.ru/D3UCLTSOF
«CpaBHeHME BUJIOB 110
MOP(HONIOTHYECKOMY KPUTEPUIO»
JIBHKYIHE CUJTIBI

5 (anmemeHTapHbIE (HAKTOPHI) 1 https://m.edsoo.ru/3EH6CNOWI
3BOJIFOLIUH
EctectBenHbIit 0TOOp U €ro

6 puer 1 https://m.edsoo.ru/DY32BUDOO
bopmbl
PesynpTare! 3BOMIOLUN:
npUCTOCOOJIEHHOCTD
OpPraHU3MOB U
BHUI000pa30BaHUE.

7 AOODP 1 0.5 https://m.edsoo.r/WAJHSTLOB

Jlaboparopnast padora Ne 2
«Onuncanne mpucrnocodIeHHOCTH
OpraHu3Ma 1 €€ OTHOCUTEIbHOIO
XapakTepay»




Hanpasnenus u nytu

o TeMe « BO3HUKHOBEHHE U

8 https://m.edsoo.ru/PI1FIOY V3
MaKpO3BOJIFOLIMA

9 HeobpaTumocTs 3BOMIO NN https://m.edsoo.ru/CLAYVCS5JJ
Hcro 3 a 3emiie

10 TopuA >KH A H wre https://m.cdsoo.ru/MIYY IMVX7
METO/bI €€ U3YUCHHUSI
T'umnore3bl NPOUCXOKACHUS

11 P & https://m.edsoo.rt/EKNHXBOS2
JKU3HU Ha 3emiie
Passurue xxu3Hu Ha 3emiie o

12 https://m.edsoo.ru/ECINSTF62
3paM U nepuoaam
(OCHOBHBIE HTAIBI YBOJOLIUH
PaCTUTENBHOTO U JKUBOTHOTO
mupa. [Ipaktuueckast padbora Ne

13 P P P 0.5 https://m.edsoo.ru/7K1LYOSCT
1 «M3y4eHne nckonaemeIx
OCTaTKOB PACTEHUN U KUBOTHBIX
B KOJUJIEKI[ASX)
CoBpeMeHHas cUcTEMA

14 P https://m.edsoo.ru/ WSEXNIYAK
OPraHu4Ye€CKOro MUpa
OBOJIIOLHAS YE€I0BEKA

15 H https://m.edsoo.ru/ADV3JERUE
(anTpomorenHes)
JABrkyurue cuibl (pakTopbl)

16 https://m.edsoo.ru/D7JZMBYPQ
AHTPOIOTreHE3a
(OCHOBHBIE CTAIUHA SBOIIO LN

17 H & https://m.edsoo.ru/14G19MQ4K
YeJIOBEKA
Yenoseueckue pacbl U

18 MPUPOJHBIE AAATITALIAN https://m.edsoo. i/ XL7QKCSPK
YeJI0OBEKA
PesepsHuriii ypok. O600meH1E

19 P yp - https://m.edsoo.ru/R6L7VY2GB




pa3BUTHE KU3HU HA 3eMIIe»

20

DKONOrus Kak HayKa

https://m.edsoo.ru/K46KON561

21

Cpenpl oOuTaHus u
SKOJIOTHYECKHE (PaKTOPBI

https://m.edsoo.ru/DCOIEUICY

22

Abuotnyeckue GakTopsbl.
Jlaboparopnast pabora Ne 3.
«Moponoruueckne
0COOEHHOCTH pacTeHuH u3
Pa3HBIX MECT OOUTAHUSDY.
Jlaboparoprast pabora Ne 4.
«BnusHue cBeTa Ha POCT U
pa3BHUTHE YEPEHKOB KOJIEyCay

0.5

https://m.edsoo.ru/G7NF3PINM

23

buornueckue paxropsl

https://m.edsoo.ru/A6ZSMGNOR

24

DKOJIOTHYECKUE XapaKTEPUCTUKU

nonyisuuy. IlpakTuueckast
pabora Ne 2 «Iloacuér
IJIOTHOCTH MOMYJISALUN Pa3HbIX
BHUJIOB PACTEHUI»

0.5

https://m.edsoo.ru/X42J6 ABRN

29

CoolmecTBa OpraHu3MOB —
OnoreHo3

https://m.edsoo.ru/0T2K IPNGZ

26

DKOJIOrIUECKUE CUCTEMBI
(3KOCHCTEMBI)

https://m.edsoo.ru/SILIRWZMR

27

OcCHOBHBIE TTOKA3aTEIN
HKOCHCTEMBI. DKOJIOTHUYECKHE
nupamubl. CBoiicTBa
skocuctem. Cykueccust

https://m.edsoo.ru/NSTEWOGPE

28

IIpuponHble 3KOCUCTEMBI

https://m.edsoo.ru/ WIDMMUBCS5

29

AHTpOHOFeHHbIe OKOCUCTEMBI

https://m.edsoo.ru/ WRS65U3WC




buocdepa — rnodanbras

30 1 https://m.edsoo0.ru/2X1VG50Q18
3KOCHCTEMA 3eMIIU
3aKOHOMEPHOCTH

31 1 https://m.edsoo.ru/V5JT6B38Z
CyLIECTBOBaHMS OHOChEphI
Y 0

32 SIGERNEETR B GuouhEpS 1 https://m.edsoo.ru/HXCDHPXDJ
Semiu
C

33 OCYLIECTBOBARME HPUPOALLL 1 1 https://m.edsoo.ru/187G37606
YeJI0BEUECTBA
Pesepenbiii ypok. O000meHme

34 Tembl «CoolLuecTsa u 1 https://m.edsoo.ru/SW5XCF3K6

IKOJIOTMYECCKUEC CUCTEMBD>

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

34

2.5







MNPOBEPSEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA3OBATEJBLHOM MIPOI'PAMMOBI

IIpoBepsiemble NpeaMETHbIE PE3yJabTATEI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeaHero 00uero odopazoBaHust

CdopmMupoBaHHOCTh 3HAHHMI O MECTe W POJH OHOJIOTMH B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B JOPMUPOBAHUU COBPEMEHHOM
€CTeCTBEHHO-HAYYHOW KapTUHBI MUpPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIAZIE POCCUUCKHX M 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B pPa3BUTHE
Ouosnornu;, (PyHKIMOHAILHON TPAMOTHOCTH 4YEJIOBEKA [JIsl PEIleHUs

JKM3HCHHBIX 3aJa4

YMeHue packpbiBaTh CONEp:KaHUE OUOJNIOTUYECKUX TEPMUHOB U
TIOHSITHI, JKU3Hb, KJIETKA, OpPraHUu3M, MeTadosu3M (OOMEH BeIIeCTB U
NPEBpAIleHNe SHEPrhH), TOMeocTa3 (CaMOperyJyisilus), ypOBHEBas
OpTaHU3aIMs JKUBBIX CHUCTEM, CaMOBOCIPOU3BEACHUE (PErPOAYKIIHS),

HACJICACTBCHHOCTD, UBMEHUYUBOCTD, POCT U PA3BUTUE

YMenne uznaratb OHOJOrHYeCKHe TEOPHH (KIETOUHAs, XPOMOCOMHAS,
MyTaloHHast), 3akoubl (I'. Mennens, T. Moprana, H. 1. BaBunosa) u
yueHus: (0 LEHTpax MHOrooOpasusi U NPOUCXOXKICHHS KYJIBTYPHBIX
pacrennit H.W. BaBunosa), onpenensars rpaHULbl UX TPUMEHUMOCTH K

JKUBBIM CUCTCMaM

VYMeHne BrajeTb MeETOJaMHM HAy4YHOTO TMO3HAHUS B OHOJNOTUH
(HabnroneHre W OMHMCAHUE JKUBBIX CHCTEM, IMPOLIECCOB U SIBICHUM;
OpraHu3aiisi W MPOBEIAeHHE OHOJOTMYECKOrO  JKCIEPHUMEHTa,
BbIIBM)KEHUE  TUIOTE3bI,  BBIIBJIEHUE  3aBUCHMOCTH  MEXIY
UCCIIENyeMbIMH BEIMYHUHAMHU, OOBSICHEHHE TMOJNYYEHHBIX PE3YJIbTaTOB,
HCTIOIb30BAHHBIX HAYYHBIX TOHSTHH, TEOPHH M 3aKOHOB, YMEHHE

ACJIaTb BBIBOAbBI HA OCHOBAHUHU MOJTYYCHHBIX pesyanaTOB)

10 KJIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

1

2

3

4

5

VYV Mmenune BBIACIIATE CYIIECTBCHHBIC IIPU3HAKHU BHPYCOB, KIICTOK
MNpOKapuoT W 3SYKApHUOT, OAHOKJICTOYHBIX n MHOT'OKJICTOYHBIX
OpPraHU3MOB, OCOOEHHOCTH  MPOIECCOB  OOMEHa  BEIleCTB U
npeBpalleHusi SHEPruu B KjeTke, (OTOCHHTE3a, IUIACTHYECKOTO U
SHEpPreTHYeckoro  oOMeHa,  XEeMOCHHTe3a,  MHTO03a,  Melo3a,
OIJIOAOTBOPECHUS, Pa3MHOXKCHMA, HHAWBUAYAJIbHOT'O pa3BUTHA

OpraHu3mMa (OHTOTEHe3)




YmeHne MPUMCHSATDb MOJIYYCHHBIC 3HaHUA JJIsA 00 BACHEHUS

OHOJIOTHYECKHX nmponeccoB U ﬂBJ'IeHPIfI, AJI TIPUHATUSA NPAKTHICCKUX
peLIeHHi B MOBCEHEBHON KU3HH B LIEJSIX O0ecTIiedeHnst Oe301macHOCTH
CBOETO 370POBbS U 30POBbS OKPYIKAIOIINX JIFOAEH, COOMOICHNUS HOPM
IPAMOTHOIO TOBEACHUs] B  OKPYy)KaroIuei

MPUPOAHON  Ccpene,

ITOHUMaHHE HGO6XOI[I/IMOCTI/I HUCITOJIBb30OBaHUA I[OCTI/I)KGHI/Iﬁ

COBPEMEHHOH Owonornu " OWOTEXHONOTWH Ui  PALMOHAIBHOTO

MPUPOIONOJIB30BaAHNUS

YMeHue pemarh 3JIeMEHTApHbIE TeHETHMYECKHEe 3aJa4ll Ha MOHO- U
OUTUOPUTHOE CKPEIMBAHUE, CLEIUICHHOE HACIENOBAaHUE, COCTABISATH
CXeMbl ~ MOHOTHOPHIHOTO

CKpCHIIrMBaHUA JJIsA NnpeaCKazaHus

HACJICAOBAHUS MMPU3HAKOB Y OPraHU3MOB

YMeHHe BBIMONHATH JIA0OPAaTOpHbIE M NpPaKTU4YeCKHe paboThl,

cobmonare mpaBuia npu pabore ¢ y4ueOHBIM U JabOpPATOPHBIM

obopynoBaHueM

YMeHHe KPUTHYECKH OLEHUBATh M HMHTEPIPETUPOBATH MH(OPMALIUIO
OHMOJIOrNYEeCKOro COAEPIKAHMS, BKIFOYAIOIIYIO NICEBIOHAYYHbIC 3HAHMS
U3 pasnuuHbIX UcTOYHNKOB (CMU, Hay4YHO-TIONYJISIpHBIE MaTepPHaIb),
STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIIEIOBAaHUN B OuoJoruy,

MECIHILINHEC, OHOTEXHOJIOTHHU

10

YMeHne co3naBaTb COOCTBEHHBIE MUCHbMEHHBIE U YCTHBIE COOOIICHUS,
0000mas OGHOJOrn4YecKyro HHPOPMAIMIO U3 HECKOJIBKUX HCTOYHHKOB,

rpaMOTHO HUCIIOJB30BATh MMOHSATUHHBIN arrmapar OHOJIOrHUH

11 KVIACC

Kon
NMPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble NpeaMETHbIE PE3yJabTATEI 0CBOCHHSI OCHOBHOH
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeaHero 00mero o0pa3oBaHus

CdopmMupoBaHHOCTh 3HAHMI O MECTe U POJH OUOJIOTHMH B CHCTEME
HAYYHOTO 3HAHUS €CTECTBEHHBIX HAYK, B (POPMHUPOBAHUHU COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KapTUHBI MUpPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIAZIE POCCUUCKMX M 3apyOeKHBIX YYEHBIX-OHMOJIOTOB B pPa3BUTHE
Ouonornu;, (PyHKIMOHAILHON TPAMOTHOCTH YEJIOBEKA [JIsl PEIIeHUs

JKM3HCHHBIX 3aJa4

YMeHue packpbiBaTh CONEp:KaHWE OWOJOTUYECKUX TEPMHUHOB W

TIOHSITHI. BU, TOMYJISILUS, TeHO(OH/, 3BOJIOLMS, IBIKYIIHE CHJIbI




(daxTopsr) SBOJTFOIUH, MPUCIIOCOOIEHHOCTh OpPTaHHU3MOB,
BU000pa3oBaHuE, SKOJIOTHYECKHE (bakTopsl, SKOCUCTEMA,
NMPpOAYyUECHTHI, KOHCYMCHTHI, PEAYLECHTHI, nenu IMUTAHUA,

SKOJIOTHYECKas mupamuaa, buoreoneHos, Ouocdepa

YMenne uznaratb OMONOrH4ecKkrue Teopuu (3BOJIOLMOHHAs Teopust Y.
JlapBuHa,  CHHTETHYecKass TEOpUs  SBOJIOLMH), 3aKOHBI U
3aKOHOMepHOCcTH (3apoabimeBoro cxoacrea K M. bapa, yepenosanus
INIaBHBIX HampasieHui u nytei sBomonuu A.H. Cesepiiosa, yueHus o
ouochepe B.U.  BepHaackoro), ompenensiTb  IPAaHULBI  UX

NPUMEHUMOCTH K X KUBBIM CUCTEMaM

VYMeHune BrajeTb METOJAaMHM HAy4YHOTO TIO3HAHUS B OHOJOTUH
(HabnroneHre W OMHMCAHUE JKUBBIX CHCTEM, IMPOLIECCOB U SIBICHUM;
OpraHu3aisi W MPOBEAeHHE OHOJOTMYECKOrO  DKCIIEPHUMEHTA,
BbIIBM)KEHUE  TUIOTE3bI,  BBIIBJIEHWE  3aBUCHMOCTH  MEXIY
UCCIIENyeMbIMH BETMYHMHAMH, OOBSICHEHHE TOJYYEHHBIX PE3YJIbTaTOB,
UCTIOJIb30BAHHBIX HAYYHBIX TOHSTHIA, TEOPUH W 3aKOHOB, yMEHHE

ACJIaTb BBIBOAbBI HA OCHOBAHUHU MOJTYYCHHBIX pesyanaTOB)

VYV Mmenune BbBIACIATH CYHWCCTBCHHBIC MPU3HAKN CTPOCHUA
Ononornyecknx  OOBEKTOB: BHIOB, IOMNYJSILHHA, MPOAYLEHTOB,
KOHCYMEHTOB,  pEOyLEHTOB,  OHOreOLCHO30B U  JIKOCHUCTEM,;
0COOEHHOCTH MPOLIECCOB HACJIEICTBEHHOMN HU3MEHYHUBOCTH,
€CTeCTBEHHOrOo OTOOpa, BHUIOOOpa30BaHMS, MPUCTIOCOOIIEHHOCTU
OpPTaHWU3MOB, [IEHCTBHS HKOJIOTUYECKUX (PAKTOPOB Ha OpPraHHU3MBI,
nepeHoca BEIIEeCTB U MOTOKA YHEPTUH B DKOCHCTEMAX, aHTPOMOTEHHBIX
U3MEHEHUH B HKOCHUCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTA BEILECTB U

OMOreOXMMHUYECKHX ITUKJIOB B Onochepe

YmeHne MPUMCHSATDb MOJIYYCHHBIC 3HAHUA JJIsA 00 BACHEHUS
OHOJIOTHYECKHX nmponeccoB U ﬂBHeHHfI, AJI TIPUHATUSA NPAKTHICCKUX
peLIeHHI B MOBCEIHEBHOMN KU3HH B LIEJISIX OOecTiedeHnst O€30MacHOCTH
CBOETO 3/10POBbsI U 30POBbS OKPYIKAIOIINX JIFOAEH, COOFOICHNUS HOPM
rPaMOTHOIO TMOBEAECHUS B  OKPY’KAKOWIEW MNPUPOJHOM  Ccpene;
ITIOHHUMAHHE HeO6XOI[I/IMOCTI/I HUCITIOJIb30BAHUA I[OCTI/DKGHI/Iﬁ

COBpeMeHHOﬁ Ouonorun AJI PaUOHAJIBHOTO MPUPOAOIIOJIb30BAHNA

VMmeHune pemiaTe 3JEMCHTAPHBIC Ounosioruueckue 3aga4uu, COCTaBJIATH

CXEMBI NIEPEHOCA BEIECTB M YHEPTUN B SKOCUCTEMAX (LIeTH IMUTAHMs])

YMeHHe BBIMONHATH JIA0OPAaTOpHbIE M NpPaKTU4YeCKHe paboThl,
cobmonare mnpaBwia npu padore ¢ yueOHBIM M Ja0OPAaTOPHBIM

obopynoBaHueM




YMeHHe KPUTHYECKH OLEHHBATh M WHTEPIPETHUPOBATH UH(GOPMALHIO
OHMONIOrHYeCKOro COAEP KaHMsA, BKIIOYAIOLIYIO [ICEBJOHAYYHbIE 3HAHUS

U3 pasnuuHbIX UCTOYHUKOB (CMU, Hay4YHO-TIONyJISIpHBIE MaTepHabl);

’ paccMmaTpuBaTh rio0anbHbIe HKOJIOTHYECKHE npoOeMbl
COBpEeMEHHOCTH, (HOPMHPOBATh MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO
YMeHne co3naBaTh COOCTBEHHbIC MUCHbMEHHBIE U YCTHBIE COOOIICHUS,
10 0000111ast GHOJOrHUeCKy0 UHPOPMAIIMIO U3 HECKOJNBKMX HCTOYHUKOB,

rpaMOTHO HUCIIOJB30BATh MMOHSATUHHBIN arrmapar OHOJIOrHUH




HHPOBEPAEMBIE DJIEMEHTBI COAEPKAHUSA

10 KVIACC

Kon

IIposepsiemMblil 3JIEeMEHT COAEPKAHUSA

buonorus xak Hayka

1.1

buonoruss — Hayka o >xuBoi mpupone. Pomp Ouomornu B (opMupoBaHHH

COBPEMEHHOU Hay4HOH KapTuHBI Mupa. CuctemMa OMONOrHYECKUX HAyK

1.2

MeTonpl TIO3HAHUS JKUBOW MpPHPOAbl (HAOMIOAEHHE, SKCIIEPHMEHT, ONHCAHHE,
U3MepeHne, KiIaccupukanus, MOJAENNPOBAHUE, CTAaTHCTUYecKas oOpadoTka

JaHHBIX )

JKuBble cUCTEMBI U X opraHu3anusa

2.1

JKusble cuctembl (OmocucTeMbl) Kak mpenMer u3ydenus Omosormu. CBoiicTBa

OumocucTeM 1 UX pasHoOOpaszme

22

YpOBHH OpraHu3allu OHOCHUCTEM: MOJIEKYJIIPHO-TEHETHUECKUH, KJIETOUYHBIMH,

OpPTaHNU3MEHHBIH, MOMYJISILIHOHHO-BUIOBOH, SKOCUCTEMHBIH, OHOC(hepHBIi

XHUMHYECKUIN COCTAB U CTPOEHUE KIJIETKH

3.1

XUMHUYECKUNH COCTaB KJETKH. XHUMHUYECKHE DJEMEHTbl. MaKpPO3JEMEHTHI,
MHKpO3JieMEHTBl. Boga u wMuHepanbHble BeniecTBa. MOyHKUMM BOABI U

MHWHEPAJIbHBIX BEIIECTB B KIICTKE. HOI[I[Gp)KaHI/Ie OCMOTHYECKOT0 OajiaHca

3.2

benku. CoctaB u crpoeHue OenkoB. AMHHOKHCIOTBI — MOHOMEpBI OENKOB.
He3ameHnMble W 3aMEHUMBbIE AMHHOKHCIOTBI. AMHHOKHCIOTHBIH COCTaB.
YPpOBHU CTPYKTYpBI OEJIKOBOH MOJIEKYJIbI (IEpBUYHASL, BTOPHYHAS, TPETHYHAS U
YeTBEPTUYHAsA CTPYKTypa). XHUMHUYeckne cBoicTBa OenkoB. buomormyeckue
¢byHkImMu O6EIKOB.

depmenTbl — Omonornueckue kartanuszatopbl. CTpoeHue (epmeHTa: aKTUBHBINA
HeHTp, cyocrparnas cneuududnoctb. Kodepmentsl. Butamunubl Otnuuwms

(bepMEHTOB OT HEOPTAHMYECKUX KATAIU3aTOPOB

33

YraeBoael: MOHOCaXapuabl (TIIFOKO3a, prdo3a M Ae30KCHPHO03a), AHCcaxapuibl
(caxaposa, J5akTo3a) W monucaxapuabl (Kpaxmal, TJUKOTEH, MLeJUTI0JI03a).
buonornyeckne GyHKIMH yTIIEBOIOB.

Jlumupel:  Tpurmmuepuasl,  crepounsl,  ¢ochomununpl.  ['mnpodunbHO-
runpodoOHbie cBoiicTBa. buonornueckue ¢yakiuu gunuaoB. CpaBHeHUE

YIJI€BOOOB, OeKOB U JIMMMUAOB KaK HCTOUYHUKOB SHEPTHUU

34

Hyxnennossle kuciotsl: JJHK n PHK. Hykneotnasl — MOHOMEPBI HYKJIE€HHOBBIX




kucnor. Crpoenne u ¢ynkuuun JIHK. Crtpoenune u ¢ynkumu PHK. ATO:

CTpoeHne u PyHKIIH

3.5

IluTonorusa — Hayka o knetke. Knerounas Teopuss. MeTonbl H3y4eHHs KJIETOK

3.6

KneTtka kxak menocTHast kuBasg cucrema. OOmue MpU3HAKH KIETOK: 3aMKHYTast
HapykHast memOpaHa, monekynsl JIHK kak remerndeckwii ammapar, cuUcteMa

cuHTesa Oeka

3.7

Tunb!l k1eTOK: dyKapuoTHdeckas U nmpokapuorndeckas. OcoOEHHOCTH CTPOEHUs
npokapuotndeckoi  kietku. Kierounas crenka Oaktepuii.  CtpoeHme
SYKapUOTHYECKON KJIeTKH. OCHOBHBIE OTJUYHS PACTUTENBHOW, >KUBOTHOH U

rpuOHOI KIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, TJMKOKAJIUKC, WX
¢ynkuun. [1nasmarnaeckas memOpana, e€ cBoiicTa U pyHkmU. LluTorasma u eé
opranonapl. OMHOMEMOpaHHBIE OPTaHOWABI KJIETKH. HIOMIA3MATHYeCKasl CeTh
(OI1C), ammapat T'ombmxu, JU30cOMBI. [10yaBTOHOMHBIE OPTaHOUIBI KJIETKH:
MUTOXOHJIpUH, MacTuabl. IIpoucxokaeHue MUTOXOHAPUM W TacTuia. Bumbl
miactun. HememOpaHHbBIE OpraHOWABI KJIETKU: PUOOCOMBI, KJIETOYHBIA LIEHTP,

PECHUYKH, KTYTUKH. cI)}’HKL[I/II/I OPraHON 0B KJICTKU. Bxrouenns

3.9

Anpo — perymaropHbiii LeHTp kieTku. CTpoeHuwe siapa: siepHas 00O0JIOUKa,

KapuomjasMa, XpOMaTHUH, AAPbIIIKO. XpOMOCOMbI

3.10

TpancnopT BELIECTB B KJIETKE

X(PISHGI[G;ITGJ’IBHOCTB KJIIETKH

4.1

OOmeH BemecTB, WM MeTadbOMM3M. ACCUMIIIALUS (IUIACTUYEeCKH OOMeH) U
OUCCUMILTALIMS (PHEpreTHUecKnii 0OMeH) — JBE CTOPOHBI €IMHOrO MpoLecca
metabonm3ma. Tumbl oOMeHa BewecTs: aBTOTPOQHBIA U rereporpodHeii. Ponb

(bepMeHTOB B OOMEHE BEIIECTB 1 NMPEBPAILCHUN SHEPTHH B KJIETKE

42

®orocunres3. CBeToBas U TeMHOBasi pasbl PorocuHTe3a. Peakuuu GporocuHTe3a.
O¢pdexruBrocTh PoTOCHHTE3a. 3HaUeHHME (POTOCHHTE3a IUIA JKU3HHU Ha 3emiie.
Bnusane ycnoBuii cpenpl Ha (POTOCHHTE3 U CIOCOOBI TIOBBIIEHUS €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XemocuHTe3. XeMOCHHTE3HpyIole OakrepuH. 3HauYeHHE XEMOCHHTe3a IS

JKW3HU Ha 3emiie

43

DHepreTuueckuii OOMEH B KJeTke. PacimeruieHue BEINEeCTB, BBIACICHHE U
AKKyMyJIMPOBaHHE JHEPrHH B KIJIETKE. JTambl SHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenue u ero suabpl. KucnopogHoe OKUCIEHHE, WIH KJIETOYHOE

npixaane. DPPEeKTHUBHOCTh YHEPTeTUIECKOro 0OMeHa

4.4

Peaknuu matpuuHoro cunresa. ['enernueckas nndopmanus u JJHK. Peanuzanms

reHeTnyeckoil uMHQpopMmanuu B kieTrke. [ eHeTH4eCKUi KON M €ro CBOMCTBA.




Tpauckpurnuust — marpuunbiii cuaTe3 PHK. Tpancmsaums — O6uocunTes Oenka.

Konnposanne amunokucnot. Pons prdocom B GuocunTtese Oenka

45

Heknerounbie ¢opMbl xu3HH — BUpPYChl. Mcropust otkpbitus Bupycos (JI.H.
UpanoBckmit). OCOOEHHOCTH CTPOGHHS U JKM3HEICSTEIbHOCTH BHPYCOB.
Bbakrepuodarn. bonesHu pacTeHWil, KMBOTHBIX UM 4YEJIOBEKA, BbI3bIBACMBIC
BUpycamu. Bupyc ummyHnonedurnmra yenosexka (BUY) — Bo3Oynurens CIIN/a.

[Mpodunakrrka pacpoCTpaHEHUsT BUPYCHBIX 3a00JIeBaHUI

PasmMHoxxenue u HHAUWBUAYAJBbHOC PA3BUTUC OPTAaHU3MOB

5.1

KrneTouHblii UMKJ, WU SKU3HEHHBIM LUK KieTku. HHTEepdaza u MuTO3.
IIpoueccel, mporekaromue B nHTepdase. Perumkanus — peakuuss MaTPUIHOTO
cuareza JIHK. Crpoenne xpomocoM. XpOMOCOMHBIN Habop — KapHOTHIL
JIMTUIOWAHBIE M TaIJIOWIOHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBL
LluTomoruueckne OCHOBBI PAa3MHOKEHMS U WHAWBUIYAJIbHOTO Pa3BUTHUS
OpPraHU3MOB.

Henenue knerku — muto3. Craaum murtosa. Ilpoueccel, mpoucxonsuie Ha

Pa3HBIX CTAIUSIX MUTO3a. bUOIOrHUeCcKnil CMBIC MUTO3a

52

@DopMbl pa3sMHOXKEHHsI OpraHu3MoB: Oecrnojioe W mojioBoe. Bumer Oecrnosoro
Pa3MHOXKCHUA. HACJICHUE HAABOC, ITOYKOBAHHUE OAHO- W MHOT'OKJICTOYHBIX,
criopooOpa3oBaHue, BEreTaTHBHOE pPa3sMHOXKEHHE. HUckyccTBeHHOE

KJIOHMPOBAHUE OPTaHHU3MOB, €I'0 3HAYCHUEC OJIA CCJIICKIINU

53

ITonoBoe pa3MHOKEHHE, €r0 OTJINYHS OT OECITONOTO.
Metios. Cragun wMeiioza. Ilpomecchl, mnpoucxopsiiue Ha CTaausx Mehosa.
IloBenenue xpomocoM B Meio3ze. Kpoccunrosep. buonorndeckuil CMmbICI U

3HaUEeHUe Meiio3a

54

I'amerorenes — mporecc 0Opa3oBaHUs MOJOBBIX KJIETOK Y JKUBOTHBIX. 1lo0BBIC
JKeNe3bl: CEeMEHHUKN U snYHuKH. OOpa3oBaHHe W Pa3BUTHE MOJOBBIX KJIETOK —
raMeT (CrepMaTo30us, SHIEeKIeTKa) — cepMaTorenes u ooreHe3. OcobeHHOCTH

CTPOEHUS SIILEKNIETOK U criepMaro3onnos. Omnogorsopenue. Ilaprenorenes

55

WUnnuBunyanpHOe  pa3Butue  (OHTOreHe3). OMOpPHOHANIBHOE  Pa3BUTHE
(amOpuorenes). DTambl SMOPUOHATBHOTO PAa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX
npobnenue, racTpyisinus, opraHoreHe3. IlocramOpuoHanbHOe pa3BuTHe. THIbI
NOCTAMOPHOHAIBHOTO Pa3BUTHA. MPSIMOE, HempsMoe (JIMYMHOYHOE). Brmsane
Cpeabl Ha Pa3BUTHE OPTaHU3MOB; (DAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
ypOACTBA.

Poct u passurne pacrenuii. OHTOreHe3 [BETKOBOI'O PACTEHHUS: CTPOCHUE CEMEHH,

CTaguu pa3BUTHUA

HaCJ'IeI[CTBeHHOCTb U UBMCHYUBOCTH OPraHNU3MOB




6.1

IIpenmer u 3anaun reHetuxku. Mcropust pasBuTHsa reHeTUKH. Bkinaa poccUnCKUX
U 3apyOexHbIX Yy4Y€HBIX B PAa3BUTHE TeHETUKU. MeTOOpl T'€HETHUKHU
(rubpUIONOrUYECKUH, LHUTOTCHETHYECKHH, MOJIEKYJISIPHO-T€HETHIECK U ).
OcCHOBHBIE TeHEeTHUECKHE MOHATHs. | eHeTHdeckas CHMBOJIHMKA, UCTIONb3yeMasi B

CcXeMax CKpeLIUBaHUN

6.2

3aKOHOMEPHOCTH HACJIeNOBAaHUSl TPU3HAKOB, YCTaHOBJIEHHbIe [. MeHaenem.
MoHorubpuaHoe CKpelquBaHue. 3aKOH eAuHOooOpasus THOPUAOB TMEPBOrO
nokoJjieHusi. [IpaBuyio JOMHHHPOBAaHMS. 3aKOH pACIIEIJICHUS MPU3HAKOB.
I'unortesa uucrotel ramet. [lonHOE U HEMOTHOE TOMUHUPOBAHUE.

JuruOpunHoe CKpelquBaHue. 3aKOH HE3aBHCUMOTO HACJIENOBAHUS MPU3HAKOB.
[{uroreHeTn4yeckue OCHOBBI JUTHOPUIHOTO CKPEIIUBAHUS. AHATU3UPYIOLIEE
ckpemuBaHue.  Vcmonp3oBaHME — AHANM3UPYIOIMIETO  CKPEIIMBAHUS IS

OTIpeNeJIeHUs] TEHOTUIIA 0COOH

6.3

CuernuieHHoe HacienoBaHue npusHakoB. Pabora T. Moprana mo CHETJIEHHOMY
HACJIENOBAHUIO TeHOB. HapylieHue CUEMIeHHsT TE€HOB B pe3yJbTare
KPOCCHUHIoBepa. XpPOMOCOMHAasi TEOpHsl HAcIeACTBEHHOCTH. I'eHeTuueckue
KapThlL.

I'enetuka noja. XpOMOCOMHOE OIpefesNeHue Mona. AyTOCOMBI U MOJIOBBIE
XPOMOCOMBIL. T'omorameTHbie U reT€poraMeTHBIC OPraHU3Mbl. HaCJ'IeI[OBaHI/Ie

MPU3HAKOB, CHCTIJICHHBIX C IMOJIOM

6.4

M3menunBocTh. Buabpl M3MEHYHMBOCTH: HEHACJIEACTBEHHAs W HACJIEACTBEHHAS.
Pone cpenpl B HEHACHEACTBEHHONM  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOIU(UKAIIMOHHON W3MEHYHBOCTH. BapualMoOHHBI psii W BapHalMOHHAS
kpuBasd. Hopma peakuun npusHaka. KoJn4yecTBEHHbIE U KAa4€CTBEHHBIC

NPU3HAKH U UX HOpMa peakuuu. CBolcTBa MOIU(PUKALTMOHHONW H3MEHUYHBOCTH

6.5

HacnencrBeHHas, WM TEHOTHNUYECKas, H3MEHUYHMBOCTb. KoMOMHaTHUBHAS
U3MEHYHUBOCTb. Melo3 © TMOJIOBOW TPOLEeCC — OCHOBA KOMOHMHATHBHOW
U3MEHYUBOCTH. MyTallMOHHAsT HW3MEHYMBOCTh. Kraccudukanus MyTamwii;
T€HHBbIE XPOMOCOMHBIE, FeHOMHBIE. HacTOTa U MPUYUHBI MyTaluii. MyTareHHble
(bakTopbl. 3aKOH TOMOJIOTUYECKUX PSI0OB B HACIEACTBEHHON n3MeHunBoctu H. M.

BasunoBa

6.6

I'eneruka uenoseka. Kapuorunm wuenoeka. OCHOBHbIE METOIBI TEHETHKHU
4eJIOBEKA. TE€HEAOTUYECKUN, ONM3HELIOBBIMH, IUTOTEHETUYECKUH,
OMOXMMHUYECKUH, MOJEKyJsIpHO-reHeTnYeckuil. COBpeMEHHOe OmpeneieHne
TFE€HOTUIA: TIOJITHOTEHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
nomoinbto IIIIP-ananu3a. HacnencTtBeHHble 3a00JieBaHHUS YEJOBEKA: TeHHBIE
Oone3Hu, OOJIe3HN ¢ HACIEACTBEHHON MPEapacoNiOKEHHOCTHIO, XPOMOCOMHBIE

6one3nn. ComaTtudyeckne W T€HEpPATUBHbIE MyTauud. [IpUHLMOBI 370POBOTO




06pa3a JKU3HH, JUArHoCTHUKH, HpO(bI/I.]'IaKTI/IKI/I 1 JICUCHUA TI'CHETHYCCKUX
Oore3Hell. MenMKO-reHeTUYeCKOe KOHCYJIBTUPOBAHUE. 3HAUEHUE MEIULIUHCKON

FCHECTHUKHU B NIPEAOTBPAICHUHN U JICUCHUU M'CHETUYICCKUX 3a00JIEBaHUI Y€JIOBEKA

Cenexuus oprann3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuus kak Hayka U IpoLecC. 3apOoXkIeHHE CEeNEeKLUUH M JOMECTHKALUS.
Yuenne H.M. BaBunoBa o0 wLeHTpaX MNPOUCXOXKIASHHS M MHOrooOpasus
KYJBTYPHBIX pacTeHuil. LIeHTprl MpoucXokaeHus JOMAIIHUX >KUBOTHBIX. CopT,

Nopoya, LTaMm

7.2

CoBpeMeHHBIE METOIBI CeNeKIMU. MacCOBBIM W WHIMBHAYAJbHBI OTOOpHI B
CeJIeKLIMM pacTeHud M kUBOTHbIX. OlleHKa sKcTepbepa. binskoponcTBeHHOe
ckpemBanue — WHOpuAuHr. Umctass nunus. CKpeUIMBaHME YHUCTBIX JIMHHM.
I'ereposuc, nmm ruOpunHas cuna. HeponcTBeHHOE CKpelnnBaHue — ayTOPHIUHT.
OtnanénHas rubpuamzauuss U €€ ycrnexu. VICKyCCTBEHHBI MyTareHes H
MOJy4YEeHHE NONUIIONAOB. JlOCTHIKEHUS CENEKLUUH PACTEHUMN, JKUBOTHBIX H

MHUKPOOPTaHU3MOB
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buorexHonoruss kak oTpacib MNpPoOU3BOACTBA. I'eHHas WH)KeHepus. OTarbl
cozmanust pekomOmHaHTHOH JIHK u TpancrenHeix opranusmoB. Kierounas
uxkeHepus.  Knerounele  KyabTypbl.  MEKPOKJIOHAJBHOE  Pa3sMHOXKCHHE
pactenuii. KinoHupoBaHHE BBICOKONPOAYKTHUBHBIX  CEIbCKOXO35IHCTBEHHBIX
OpPTaHu3MOB. DJKOJIOTHUeCKHe M 3Tudeckue mnpodsemsl. MO — renerudecku

MOIU(DULIMPOBAHHBIE OPTAHU3MBI

11 KVIACC

Kon

IIposepsiemMblil 3JIEeMEHT COAEPKAHUSA

DBOJIOLUOHHAS OUOJIOTUs

1.1

DBOIOILIIOHHAS TEOPHSI U €€ MEeCTO B OHOJIOTHUHL.

CeupmerensctBa  3Bomonuu.  llajneoHToNormdeckue:  IMOCHIENOBATENBHOCTD
IIOABJICHUSA BHIAOB B MaJeOHTOJIOTrNIEeCKOit JIETONMUCH, TEPEXOOHBIE (1)OprI.
buoreorpaduueckune: cxonctBo u paznuuue (ayH u  Qrop MaTEpPUKOB U
OCTPOBOB. DMOPHOIOrHYECKHE: CXOICTBA U Pa3INUNs SMOPHOHOB Pa3HBIX BHIOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'IbHO-aHaTOMI/ILIeCKI/IeI IOMOJIOTMYHBIC, aHAJOTHYHBIC,
PYAMMEHTapHBIE OPTaHbl, aTaBU3Mbl. MONEKYJIAPHO-OMOXUMHUYECKHUE. CXOMCTBO
MEXaHHU3MOB HACJICACTBEHHOCTH M OCHOBHBIX MeTa00IHYIECKHUX HYTeﬁ Y BCEX

OpraHu3MOB




1.2

OpomtounoHHass Teopus Y. Jlapsuna. IIpennocbuiku — BO3HUKHOBEHHS
napBUHU3MA. JIBIKyIIHME CHJIBI 3BOJIOUMU BHAOB 1O JlapBuHy (M30BITOUHOE
Pa3MHOKEHUE NPU OrPAHUYEHHOCTH PECYPCOB, HEOMNpPEAeNEHHAs U3MEHYUBOCTD,

Ooprba 3a CyIecTBOBaHUE, €CTECTBEHHBIN OTOOp)

1.3

Cunrerudeckast Teopusi spojroumu (CTD) W OCHOBHBIE €€ TOJIOXKESHHS.

Mukpososonus. [Tonyasauns kak equHNLA BUAA U 3BOJIOLUA

1.4

JBmwkymue cuibl ((akTOpbl) SBONIOLUMU BUAOB B Tpupoae. MyTaluOHHBINA
nporecc U KOMOMHATHBHAS M3MEHYHMBOCTH. llomyssimMOHHBIE BOJIHBI M Apefid
redHoB. M3onsuus u murpanusi. EctecTBeHHbIN 0TOOp — HANPaBISIOUIUI (HaKTOP
3BOJFOIIMU. POPMBI €CTECTBEHHOTO O0TOOpA.

IIprcrnocobNeHHOCTh  OPraHM3MOB  Kak  pe3yJbTaT 3BOJIOLMH. lIpumepsr
npucnocodIeHnit y opranu3MoB. ApoMop(o3bl 1 HANOATANTALNH.

Bun u Bunoo6paszosanne. Kpurepun una. OcHoBHBIE (POPMBI BUIOOOPA30BAHMUA:

reorpa)u4ecKoe, SKOJIOrHIecKoe

L5

Makpossomouusi.  DopMel  3BOMIOLMU:  (puneTHYecKas,  JUBEPrEeHTHAs,

KOHBEpreHTHas1, napauienpHas. HeobparnMocTs 3Bomonnu

Bo3HukHOBEeHHE U pa3BUTHE )KU3HU Ha 3emiie

2.1

Jlonay4yHble MNpEACTABJICHUS O 3apOXKACHHU >ku3HU. HayuHble runoresbl
BO3HUKHOBEHHUSl JKM3HM Ha 3emie. aOWoreHe3 W NaHCIEPMHs. XHUMHYECKast
SBOIOLMS. JKCIEPUMEHTAlIbHOE IOATBEPXKACHHE XUMHUYECKOH HBOJIOLMU.
HavaneHble 3Tanmbl Ouonormueckorl somounu. I'mnoresa PHK-mupa. Ilepsbie

KJICTKH U UX 3BOJJIIOI M. cI)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIII )KUBBIX OPraHU3MOB

22

Pazpurne xusHu Ha 3emyie mo spam u nepuogam. Karapxei. Apxeickas u
nporepo3oiickast 3pbl. [lanmeosolickas 3pa w €€ Tepuoabl: KeMOPUHCKUH,
OpIOBUKCKUN, CUJYPUHCKUH, [E€BOHCKHH, KaMEHHOYTOJIbHBIH, MEPMCKHIL.
Me3030iicKast 3pa U €€ Nepuoabl: TPUACOBBIN, FOPCKHUH, MEJIOBOH.

KaiiHo30lickass 3pa u €€ TepuoApl. MaJCOrCHOBBIM,  HEOTE€HOBBIA,
AHTPOIIOTEHOBBIM. XapaKTePUCTHKA KJIMMAaTa W TE€OJOTMYECKHX IMPOIECCOB.
OCHOBHBIE 3Tarbl 3BOJIIOLIUUA PACTHTEIBHOTO U JKUBOTHOTO MUpa. ApoMopdo3sl y
pacTeHuUd M SKUBOTHBIX. llosiBJI€HME, pacuBET W BBIMHUPAHHE TPYMI KUBBIX

OpraHu3MOB
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Cucrema OpraHu4eckoro Mupa Kak oOTpaxkeHue HBomouud. OCHOBHbIE

CUCTEMATUYCCKUE I'PYIIIBI OPraHU3MOB
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OBooLus 4enoBeka. AHTPONOJIOrUsl Kak Hayka. Pa3BuTue npexncraBieHHIl O

MPOUCXOXKICHUHN dYeyioBeka. MeTtonbl u3yueHust aHTpororeHesa. CxoncTBa




Pa3NIUYHs YeJI0BEKA U )KUBOTHBIX. CUCTEMATHUECKOE MOJIOKEHNE YEIOBEKa.
Jmxymue cuibl (hakTopsl) aHTpornioreHe3a. HacneacTBeHHass HI3MEHUYUBOCTD U
ecrecTBeHHBII OTOOp. OOmIecTBeHHBIH 00pa3 >KWU3HH, HU3TOTOBJICHHUE OpPYyIUH

TpyZa, MBILIIEHUE, PEYD

2.5

OcHOBHbIE CTaAMM U BETBU 3BOJIOLIUU YeJIOBEKA: aBCTPaJONUTEKH, YenoBek
yMmenelii, Yemosek npsMmoxondmui, Yenosexk HeaHAepTanbckui, Yenosek
pa3yMHbIid. Haxonku HMCKOMaeMbIX OCTAHKOB, BpPEeMsl CYINECTBOBaHHUS, 00JacThb

pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3ra, 00pa3 >KU3HH, OPyAUs

2.6

Uenoseueckre pacel. OCHOBHBIE OOJBLINE PAChl. €BPOMEOHIHAs (E€BpasHiicKast),
HErpo-aBCTpaONIHAs (3KBaTOpUANBHASN), MOHTOJIOU/IHAsI (asmarcko-
aMepHKaHCKast). UepTel MpUCIOCOONEHHOCTH MPECTABUTENEH YeIOBEYECKUX Pac

K YCJIOBUSM CylIecTBOBaHUs. EMMHCTBO UyenoBeueckux pac. Kpuruka pacuzma

OpraausMsl U OKpy KaroLIas cpena

3.1

DKOJIOTHsl KaK HayKa. 3aJadyd U pasaesibl 3KOJOTHH. MeToabl 3KOJIOTHYECKUX
UCCIIENIOBAHUHA. DKOJIOrH4eckoe MUpoBo33peHne. Cpenbl 0OOUTaHUsT OPraHU3MOB:

BOOHAsA, HA3€MHO-BO3AylIIHAs, ITIOYBCHHAsA, BHYTPUOPTaHU3MCHHAA

3.2

Oxonormueckne  ¢aktopel.  Kraccupukaums — 5KOJOrmdeckux  (paxTopos:
abuotnyeckne, OUOTHYECKHE U AHTPONOreHHBbIE. JleficTBHE SKOJOTHUYECKUX

(haKTOpPOB HA OPTAHU3MBI
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Abnornueckue (aKkTOpPbL CBET, TEMIIEPaTypa, BIAKHOCTb. DPOTONEPHOAM3M.
[Ipucnocobnennst OpraHu3MOB K  JOEHCTBHIO  aOnMoTHYecKHX  (DaKTOPOB.

buonorunueckue puTMsl

3.4

buornueckue ¢axtoprel. Buabl OMOTHUECKMX B3aMMOAEWUCTBHI: KOHKYPEHLIHS,
XUIIHUYECTBO, MAapPa3sUTU3M, MYyTyaIu3M, KOMMEHCAINu3M (HaxJeOHUYECTBO,
KBAPTHPAHTCTBO),  aMEHCAJIN3M,  HeHTpanu3M.  3HadeHHe  OHOTHYECKHX

B3aUMOJICHICTBHI JISl CYIECTBOBAHUS OPTaHU3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

OKOoJOru4ecKue XaPaKTCPUCTUKHU MOy JIALNH. OcHoBHBIE IIOKa3aTeJIn
NnonyJjisaquu. 4YUCJICHHOCTDb, IIJIOTHOCTb, POXAACMOCTb, CMEPTHOCTb, IPUPOCT,

Murpanus. JJMHaMuKa YMCIEHHOCTH MONYJIALIMY U €€ Perysinus

COO6H.I€CTBa H 3KOJOTUYCCKUEC CUCTEMBI

4.1

CoobmectBo opranm3mMoB — Owuoneno3. CTpykTypsl OHOLIEHO3a: BHIOBaS,
MPOCTpaHCTBeHHAs, Tpoduueckas (mminesasi). Bunbl-momuHantel. CBsizm B

OunoreHose
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Oxonormueckne cucrembl (3kocucrtembl). [lonsitTme 00 skocucremMe u




OonoreoneHo3e. DYHKIMOHAIbHbIE KOMIIOHEHTBI SKOCHCTEMBL TPOIYLIEHTHI,
KOHCYMEHTBI, penyueHTsl. KpyroBopoT BewmecTs 1 IMOTOK SHEPTUH B HKOCUCTEME.
Tpoduueckne (mUImeBble) YpPOBHU SKOCHUCTEMBl. llumeBble menmn U CeTw.
OcHOBHBIE TOKA3aTeNN 3KOCHUCTEMBI: OHOMAacca, MPOXYKIMSA. DKOJOTUYECKUE
NUPAMHUIBL  TPONYKIHMH, YHCIEHHOCTH, Ouomaccel. CBOWMCTBA 3KOCHCTEM:

YCTOMYUBOCTD, CaMOperyJisiuus, passutae. CyKueccus
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IIpupoanbie 3KOCUCTEMbI. DKOCUCTEMBI 03P U peK. DKOCHUCTEMA XBOHHOIO WMIIU
LIMPOKOJIMCTBEHHOTO JIeCa.

AHTPOTNIOT€HHBIE SKOCHUCTEMBL. ATpO3KOCHCTEMBI. YpboskocucTeMsl.
buonornyeckoe u X03siCTBEHHOE 3HAUEHHE arPOIKOCHCTEM U YPOOIKOCHUCTEM.
buopasnoobpasne kak ¢akrtop ycroiuumBocTH sKocucTeM. CoxXpaHeHHE

OuoJyorndeckoro pasHoodpasus Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Omocdepe. I'paHuubl, coctraB W CTPyKTypa
ouocteprr. XKusoe BemectBo u ero pynkumn. OcobeHHOCTH OHMOCheEepbl Kak
r00agbHOM SKOCHCTeMbl. JlMHAMHYECKOe paBHOBecHe M OOpaTHas CBs3b B
ouoctepe. KpyroBopoTsl BemiecTB U OHOr€OXMMHYECKHE LIHKJIBI 3JIEMEHTOB

(yrnepona, azora). 3o0HanbHOCTb Onocheprl. OCHOBHBIE OMOMBI CyIIN

4.5

UenoseuectBo B Ounocdepe 3emin. AHTPOIOTeHHbIE M3MEHEHHs B Ouocdepe.
I'mobanbHbIe HKOJIOTHYECKHE TPOOTEMBI.
OcHOBa  paIMOHANLHOTO  VIPABJICHUS MPUPOAHBIMH  pecypcaMu U UX

ucnonb3oBanue. JlocTkeHst OMOJIOTHH U OXpaHa MPHPOBI




YUYEBHO-METO/INYECKOE OBECIIEYUEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /IUVIA YYEHUKA

METO/JUYECKHUE MATEPHUAJIBI IUIA YUUTEJIA

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

NHTEPHET
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