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IMNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMMbl TO OHOJIOTHU TEOPETHUYCCKYI0 OCHOBY IS
OTIPEJICIICHHS] TIOIXOM0B K (OPMUPOBAHMIO COJAECpKaHUS Y4YeOHOTO mMpeaMeTa
«buosorus» cocraBWIM: KoHIeNTyaidbHble Tmonokenuss PIOC COO o
B3aUMOOOYCJIOBJICHHOCTH  II€JIEM, COJepkKaHWs, pe3yJbTaToB OOydYeHHS U
TpeOOBaHMA K YPOBHIO TTOJITOTOBKU BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOITUX TESIX U
NPUHITIAX, XapaKTePU3YIOMUX COBPEMEHHOE COCTOSSHHE CHUCTEMBI CPETHETrO
obOmero o6OpazoBanusi B Poccuiickoit ®enepanmu, a TakKe TOJOKEHUS O
cnenupuke OUONOTUH, €€ 3HaYeHUH B TIO3HAHUU >KUBOW MPUPOJIBI U 00ECIICUCHUH
CYIIIECTBOBaHMS 4eJIoBeuecKoro obOmiectBa. ComtacHO Ha3BaHHBIM TMOJIOKECHUSIM,
OTIPEICIICHBI OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no Guosioruu 1aéT MpencTaBiIeHUe O MEeJxX, 00 o0IIel cTpareruu
oOyueHHs, BOCIUTAHUS ¢ Pa3BUTUA OOYyYaIONIMXCA CpPEACTBAMHU Yy4eOHOTO
npenmMera «buonorusy, onpenenser 00si3aTelIbHOe NMPEAMETHOE COAECpKAHUE, €ro
CTPYKTYpy, pacupelefieHue Io paziejiaM W TeMaM, PEKOMEHIyeMYIO
MOCJIEIOBATEIbHOCTh U3yUCHHS YIEOHOTO MaTepralia ¢ y4€TOM MEKIIPEAMETHBIX U
BHYTPHUIPEIMETHBIX CBSI3€H, JIOTUKA OOpa30BaTEIbHOTO MPOIlecca, BO3PACTHHIX
0COOCHHOCTEH 00yJarOITUXCS.

B mporpamme mo OHONOTMHM TaK)XKe YYUTBHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM M TIPEAMETHBIM pe3yabTaram
oOyueHns B (OpMUpOBaHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIHLHOM
NeSATEeNHbHOCTH/yUeOHBIX JEHCTBUN OO0yYaronuxcs IO OCBOCHHUIO COJCpPKAHUS
OHMOJIOrHYeCKOro 00pa30BaHMUS.

B nporpamme no 6uonoruu (10-11 xmaccel, 6a30BbI YPOBEHB) peain30BaH
OPUHIMI TMPEEMCTBEHHOCTH B HW3y4Y€HUM OWOJIOrMH, Oyarojaps 4emy B HeEl
IPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUMW, CBSA3AHHBIX C
dbopMupoBaHuem €CTECTBEHHO-HAYYHOTO MHUPOBO33pPEHUS,  IIEHHOCTHBIX
OpUEHTALMH JIMYHOCTH, IKOJIOTHYECKOTO MBILIUICHHS, MPEICTABICHUN O 310pPOBOM
oOpa3e XKM3HM M OEpEeKHBIM OTHOIIEHHEM K OKpYy)Karolledl MpUpOIHOM cpene.
[TosTomy Hapsny ¢ u3ydeHueM OOIIeOUOTOTHUYECKUX TEOPUM, a TaKXKe 3HAHUU O
CTPOCHHH >KHUBBIX CHCTEM PA3HOTO paHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX MPOIIECCOB B MpPOTrpaMMe MO OMOJIOTMH YIEJIEHO BHUMAHUE HCIIOIH30BAHUIO
MOJTyYCHHBIX 3HAHWW B MOBCEIHCBHOW JKM3HU ISl PEIICHUS MPUKIIATHBIX 3a71a4, B
TOM  4YHCJIe: TPO(PWIAKTHKKA  HACJICACTBEHHBIX  3a00JICBaHWM  YEOBEKa,
MEINKO-TCHETHUECKOTO  KOHCYJIBTHPOBAHUS,  OOOCHOBAHHS  JIKOJOTHUYECKH
11e1€CO00Pa3HOTO MOBEACHUS B OKPYXKAIOIIEH TPUPOIHOMN CpeJie, aHaIN3a BIUSHUS
XO3SIICTBEHHOM  JIEATEIPHOCTH  YEJOBEKa Ha COCTOSHUE TMPHUPOJIHBIX H
UCKYCCTBEHHBIX DKOCHCTEM. YCHJICHHE BHUMAHUS K TIPHUKJIAJHON HAIMPABICHHOCTH
yueOHoro mpeamera «buonorus» MpoaUKTOBAaHO HEOOXOIUMOCTBHIO OOECIEUEHUS



YCIIOBUM JIJISl PEIICHUs] OJHOM M3 aKTyaJIbHBIX 3aJ1ad IIKOJBHOTO OMOJIOTHMYECKOTO
oOpa3zoBaHus, KoTOpas ImpeanonaraetT @QopMuUpoBaHHe Yy  OOyYaroluxcs
CIIOCOOHOCTH  QIallTUPOBATBCS K WM3MEHEHUSM JIMHAMHYHO Pa3BUBAOIIECTOCS
COBPEMEHHOTO MHUpA.

buonorus Ha ypoBHE cpemHero o0OIero oOpa30BaHMS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (popmupoBaHue y oOydaromUXCs MPEICTABICHUN O
HAy4YHOH KapTHHE MHpa, pacuIupseT ¥ 0000ImaeT 3HaHWs O KUBOH MpHUpone, eé
OTJIMYMTENLHBIX TPU3HAKaX — YPOBHEBOW OpTaHU3AIMHM W SBOJIONNH, CO3MaéT
yCIOBHUSI  JUIsl:  TIO3HAHWS ~ 3aKOHOB  JKMBOW  TPHUPOABI,  (OPMUPOBAHUS
(GYHKIIMOHAIBPHOW TPaMOTHOCTH, HABBIKOB 3J0POBOTO M 0Oe€30macHoro oobpasa
YKU3HU, SKOJIOTMUECKOTO MBIIUICHHUS, [IEHHOCTHOTO OTHOIIEHUS K KUBOW MPUPOJIE
Y YeJIOBEKY.

Bonpioe 3HaueHe OMOOTHS UMEET TAKXKE JIJISl PEIICHUS BOCTIMTATCIILHBIX U
pa3BUBAIOIIMX  3aad  CpeAHero  oOmero  oOpa3oBaHUs,  COIMATU3AIAA
oOyuaromuxcsi. M3yuenne O6uonoruu oOecrednBaeT yciaoBHUs At (OpMHUPOBAHUS
UHTEJUICKTYaIbHBIX, KOMMYHHUKAallMOHHBIX ¥  HMH(POPMALMOHHBIX  HABBIKOB,
ACTETUYCCKOW KYJIBTYPBI, CIIOCOOCTBYET WHTETPAIMHM OWOJIOTHYECCKUX 3HAHUU C
MPEICTABIICHUSMH U3 JPYTUX YYCOHBIX MPEIMETOB, B YACTHOCTH, (DU3UKH, XUMHH
u reorpadun. Ha3BaHHbIE TONMOXKEHHUS O MpEJHA3HAYCHUH Y4YEOHOTO MpeaMera
«buonorus» COCTaBUIM OCHOBY [UUIsi OIpEACIICHUs] TMOAXOJO0B K OTOOpY U
CTPYKTYPHUPOBAaHUIO €r0 COACpXKaHHs, TMPEACTaBICHHOTO B MpOrpaMMe IO
OMOJIOTHH.

Otb60p comepxkanusi yueOHoro mpeamera «buomorus» Ha 6a30BOM ypOBHE
OCYHIECTBIEH C MO3UIUI KyJIbTYypOocOoOOpa3HOro MOAXOAa, B COOTBETCTBUU C
KOTOPBIM 00y4Yaroluecs: JOKHbI OCBOUTH 3HAHUS M yMEHHS, 3HAYUMBIC JUIs
dbopMupoBaHusi O0OIIEH KyJIbTYphI, OINPEIACISIONINE aJCKBAaTHOE IIOBEJCHUE
YeJIoBeKa B OKpYXKalolled MPUPOIHOM cpelie, BOCTpeOOBaHHbIE B MOBCEIHEBHOM
KU3HH M TIpaKkTU4IecKkor aesTenbHOCTH. Oco00€ MECTO B 3TOM CHUCTEME 3HAHUUN
3aHUMAIOT AJIEMEHTHI COJIEPIKAaHMsI, KOTOPhIE CITY>KaT OCHOBOU JIJIsi POpMUPOBAHMUS
NPEJICTaBIEHUA O COBPEMEHHOM €CTECTBEHHO-HAyYHOM KapTUHE MHpa H
IIEHHOCTHBIX  OPHEHTAIMAX  JIMYHOCTH, CIHOCOOCTBYIONIUX  T'yYMaHU3AIHH
OHMOJIOrM4eCcKOro 0Opa3o0BaHMUs.

CTpyKTypupOBaHHE CONEpKaHHUS Y4YEeOHOro Marepuajia B Mporpamme Io
OMOJIOTUU OCYIIECTBICHO C YYE€TOM MPUOPUTETHOTO 3HAYEHUs 3HAHUA 00
OTJIMYHUTEIILHBIX 0COOCHHOCTSIX JKUBOW MPHUPOJBI, 0 €€ YPOBHEBOW OpPTaHHU3aIlUU H
ABOJIIOITMH. B COOTBETCTBUM € 3THM B CTPYKType yueOHOTOo mpeameTa «buomorus»
BBIJICJICHBI CJIETYIONTUE COMepKaTeabHbIe TUHUN: «bronorus kak Hayka. MeTossl
Hay4qHOTO TO3HaHus», «KieTka kak Ouonormueckas cucteMayn, «OpraHusm Kak



ouonoruyeckas cucrema», «CucremMa W MHOTOOOpa3ue OPraHUYECKOTO MHpPay,
«OBOJIOLMS KUBOU MIPUPOIBD», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTI.

Ilens wuzyuenust yueObHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE —
OBJaJicHUE  OOYyYaloIIUMHUCA 3HAHUSIMU O  CTPYKTYPHO-(PYHKIMOHAJIHLHOU
OpraHW3allud >KUBBIX CHCTEM PAa3HOTO paHra © TPUOOPETCHHE YMEHHM
UCIOJIb30BaTh 3TH 3HAHMS JUIsl TPAMOTHBIX JCHCTBUN B OTHOIIEHUU OOBEKTOB
YKUBOU MPUPOJIBI U PEIICHUS PA3IMYHBIX )KM3HEHHBIX TTPOOIeM.

JlocTrokeHue Lenu u3ydeHus ydeOHoro npeamera «buomorus» Ha 0a3zoBoM
ypOBHE 00€CIIeYnBACTCS PEUICHUEM CIeIYIOINX 3aay:

OCBOCHHUE OOYYaIOMIMMHKCS CUCTEMBI 3HAHUW O OMOJOTUYECKUX TEOPHSIX,
YUYEHUSIX, 3AKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MpaBUilaX, CIyKalluX OCHOBOMN
U1 (POPMHUPOBAHUS TIPEACTABICHUNA O €CTECTBEHHO-HAyYHOW KapTUHE MHUpa, O
METO/IaX HAy4YHOTO MO3HAHMUSI, CTPOCHUU, MHOTOOOPa3uu U OCOOCHHOCTSIX KUBBIX
CHUCTEM PA3HOTO YPOBHSI OPraHU3ALNM, BBIAAIOIIUXCS OTKPBITUSAX U COBPEMEHHBIX
UCCJIeIOBAaHUAX B OMOJIOTUH;

dbopMupoBaHue y OOyYarOIIMXCS IM03HABATEIbHBIX, WHTEUICKTYaJIbHBIX U
TBOPUYECKHX CIIOCOOHOCTEM B Tpollecce aHaliW3a JaHHBIX O MYTAX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3MJISJIOB, MJEH M TOIXOAOB K HM3YUYCHHIO KUBBIX CHUCTEM
Pa3HOro YpOBHS OpraHU3ALINY;

CTAHOBJICHHE Yy OOydJarommxcsi oOmeil KyiabTypbl, (YHKIHOHAIBHOU
TPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHATH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa JKHBOM MPUPOJIBI HA OCHOBAHUM 3HAHUM U ONBITA, MOJYYEHHBIX MpHU
U3yYCHUH OWOJIOTHH;

dbopMupoBanue y oOydyalOmMUXCS YMEHUW WUIIOCTPUPOBATh 3HAUCHUE
OMOJOTMYECKUX 3HAHUN B MPAKTHUYECKOW JAESITENIbHOCTH YEJIOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJOTUM U arpoOOMOTEXHOJIOTHH;

BOCMHUTAHUE YOEXKJIEHHOCTH B BO3MOXKHOCTH TO3HAHMS YEJIIOBEKOM >KHUBOU
IPUPOILI, HEOOXOIUMOCTH OCPEKHOTO OTHOIICHHS K HEH, COOTIONCHUS STHYCCKUX
HOPM TIPH MPOBEACHUN OMOJIOTUYECKUX UCCIIEIOBAaHUM;

OCO3HAHUE IIEHHOCTU OWOJOTMYECKUX 3HAHUW MJI1 TOBBIIMICHUS YPOBHS
AKOJIOTUYECKOM KYJIBTYPHI, 1151 (POPMHUPOBAHUSI HAYYHOTO MUPOBO33PEHUS;

IpPUMEHEHUE MPUOOPETEHHBIX 3HAHUA U YMEHUH B TOBCEAHEBHOM KU3HU IS
OLICHKU IOCIIEICTBUNA CBOEH JIESITEIbHOCTU IO OTHOLICHUIO K OKPYKAIOLIEH Ccpere,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHWE M COONIOIEHHE Mep MNPOPUIAKTUKH
3a00JI€BaHUM.

B cucreme cpeagnero ooOmiero oOpaszoBanusi «buomorusi», mzydaemas Ha
0a30BOM YpOBHE, SBISETCS OO0S3aTEIbHBIM YYCOHBIM IMPEAMETOM, BXOISAIIUM B
COCTaB MpenMeTHON o0racTu « EcTecTBeHHO-HAYYHBIC TTPEAMETHD.



Jlist u3ydeHus: Ouosioruu Ha 6a30BOM ypOBHE CpeIHEro 00111ero 00pa3oBaHus
otBoauTCs 68 yacos: B 10 kimacce — 34 yaca (1 yac B Hemento), B 11 kimacce — 34
yaca (1 gac B Hezeno).



COAEPXAHME OBYYEHMUSA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOLIECTBEHHBIMU, TEXHUUYECKUMU U
JIPYTUMH €CTECTBEHHBIMU HayKaMu, Guiaocodueil, STUKON, ICTETUKOU W MPABOM.
Ponb 6uonoruu B GopMupoBaHUN COBPEMEHHOM HAyuYHOUH KapTUHBI Mupa. Cuctema
OMOJOTUYECKHUX HayK.

MeTopl TO3HAHUS KUBOW MpUPOJIbI (HAOIIOAEHHE, SKCIEPUMEHT, OITUCAHUE,
U3MEpeHue, KilacCU(pUKalMs, MOJEIUPOBaHUE, CTarTHCTHYecKas o0padoTka
JAHHBIX).

JdemoHncTpanum:

[Toprpetsr: Y. lapBun, . Mennens, H. K. Konbuos, k. Yorcon u @. Kpux.

Tabnuubl U cxembl: «MeTo/bl TO3HAHUS KUBOU MPUPOJIBI.

JlaboparopHbie 1 IpaKTHYEeCKUe PadoThbI:

[Ipaktuueckass padora Ne 1. «lcmonmb30BaHue pa3IUYHBIX METOAOB IPHU
U3YYEHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. JKuBble cuCTeMbI M UX OPraHU3aLHA.

XKuBble cuctemsbl (OMOCHCTEMBI) KaK MPEAMET U3ydeHus: Ononoruu. Oimuue
YKHUBBIX CUCTEM OT HEOPTraHUYECKOW IPUPOIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YpOBHU OpraHu3aIiii OMOCUCTEM:

MOJICKYJISIPHBIH, KJIETOYHBIM, TKAHEBBIH, OpPTaHU3MEHHBIM,
NOMYJISILIMOHHO-BUIOBOM, SKOCUCTEMHBIN (OMOreoieHOTUYECKHit), OnochepHbIil.
JdemoncTpanum:

Tabmunbl 1 cxeMbl: «OCHOBHBIC TIPU3HAKU KU3HW», « YPOBHH OpraHU3aIldN
YKUBOU TIPUPOIBD».

O6opynoBanue: moaens Monekyisl JJTHK.

Tema 3. XuMH4YeCKHUI COCTAB M CTPOEHHE KJICTKH.

XUMHUYECKUN COCTAB KIETKH. XUMHUYECKHE DJIEMEHTHI: MAKpPOSJIEMEHTHI,

MHKPO3JIEMEHTHI. Bo/la 1 MUHEpaJIbHbIC BEIIECTRA.

OyHKIIMA BOABI W MHUHEPAIBHBIX BeHIECTB B KieTke. llommepkanue
OCMOTHYECKOIo OaJiaHca.

benku. CocraB u crpoeHue O€KOB. AMHUHOKHCIOTBI — MOHOMEpPBI OEIIKOB.
HeszameHnnmbie 1 3aMEHUMBIE AMUHOKHUCIOTBI. AMHUHOKHUCIOTHBIM COCTAaB. YPOBHU
CTPYKTYpbl ~OCIIKOBOM MOJIGKYJbI (IIEpBHYHAS, BTOpPUYHAs, TpPETHYHAS U
YeTBEpTUYHASA CTPYKTypa). XHUMHYECKHE CBOWMCTBAa OenkoB. buonoruueckue
(GyHKIMHU OEIKOB.



depMeHThl — Ouonorudeckue Kartanuzatopel. Crpoenuwe (depmenra:
aKTUBHBIA LIEHTp, cyOcTpatHas crnenuduyHocTh. KodepmenTsl. BuTamMuHsbl.
Otnuunst GepMEHTOB OT HEOPTraHUUECKUX KaTalu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (IMOKo3a, pubo3a U JAe30Kcuprbdo3a),
aucaxapuibsl  (caxaposa, JAKTo3a) W IOJHMcaxapuibl (Kpaxmaj, IJIHKOTEH,
1esuTo03a). buonornueckue GyHKIMU yTIIEBOIOB.

Jluniu e TPUTIIALICPU/IBI, dbocdonunupl, CTEPOUJIBI.
I'uapodunbHO-THIPpOPOOHBIE CBOMCTBA. buonormueckue QyHKIUU JIHUIHIOB.
CpaBHEHHE yII€BOIOB, OCTKOB ¥ JIUTIHAOB KaK HCTOYHUKOB YHEPTHUU.

HyxnennoBeie xucnorsl: JHK wu PHK. Hykineornasr — MoOHOMEpSI
HyKJIenHOBBIX KHUCIIOT. Ctpoenue u ¢ynknuu JJHK. Crpoenue u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u hyHKINH.

[Mutonorus — Hayka o kjetke. Kiierounas Teopus — npumep B3auMOACUCTBUS
uzeil u PakToB B HAYYHOM MO3HAHUU. METOABI N3YUCHUS KICTKH.

Knerka kak menoctHas xuBas cucrema. OOmmMe MTPU3HAKK KIIETOK:
3aMKHyTasi HapykHas MeMmOpaHna, moiekynasl JJHK kak reneruueckuii ammapar,
cUCTEMa CUHTe3a Oelka.

Tunsl KJIETOK: DJyKapuOTHYECKass W Mpokapuoruyeckas. OcoOeHHOCTH
CTpPOCHHMsI TpOKapuoTuueckoi kieTku. Kierounas crenka Oakrepuit. CTpoeHwme
AYKapUOTHYECKON KIIETKM. (OCHOBHBIE OTJIMYMS PACTUTEIbHOW, >KUBOTHOM U
rpUOHON KJIETKH.

[ToBepXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAS CTEHKA, MIMKOKAJIHUKC, MX
¢ynkuuu. [Inazmatuueckas memOpana, e€ cBoiicTBa u pyHkiuu. L{uromnazma u e€
opranounbl. OmxHomeMOpanHbie opranouabl kietku: OIIC, ammapar [onbmxw,
au30coMbl. [loayaBTOHOMHBIE OpraHOMABl KIJIETKH: MHUTOXOHJIPUH, IUIACTHUBIL.
[Ipoucxoxxienre MUTOXOHAPUM U TulacTuA. Buael miactua. HememOpanHbie
OpTraHoOuJbl KJIETKU: pUOOCOMBI, KJIETOUHBIA LEHTpP, LEHTPUOIU, PECHUYKH,
KIyTUKHA. QyHKIIMU OPraHOMIOB KIETKU. BKitoueHusl.

SAnpo — perynstopHblil neHTp KiaeTku. CTpoeHue sipa: sigepHas 000J04Ka,
KapuoIUIa3Ma, XPOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcIOpT BELIECTB B KJIETKE.

JdemMoncTpanum:

[Toprpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, JIx.
Yorcon, @. Kpuk, M. Yunkuunc, P. ®panxivn, K. M. bap.

Huarpammel:  «PacrmipefeneHue XMUMHUYECKHMX OJIEMEHTOB B HEKUBOU
npupoje», «Pacnpenenenre XuMUYECKUX 3JIEMEHTOB B JKMBOUW IIPUPOAECH.

Tabmumer 1 cxemsl: «llepuomnueckas TaOnMwIa XUMHUYECKHUX DIIEMEHTOBY,
«CTtpoeHne MoJeKyIbl BoAb», «bruocunTes 0enka», «CTpoeHue MOJIeKyIbl Oekay,
«Ctpoenne (epmenta», «Hykneunossie kucinotsl. [JHK», «CtpoeHue momnekybl



AT®», «CtpoeHne >yKapuOTHYECKON KIETKW», «CTpOEHHE KUBOTHOM KIIETKW,
«CTpoeHne pacTUTENbHOU KIETKW», «CTpPOEHHE NPOKAPHUOTUYECKOW KIIETKWY,
«CTpoeHue sazipa KIETKN», « YIIIeBOAbD, «JIumuabn.

OO0opynoBaHHe: CBETOBOM MHKPOCKOI, OOOpYyIOBaHUE I MPOBEACHHUS
HAOIOACHUHM, W3MEpPEHU, DSKCIEPUMEHTOB, MHUKPOIpEnaparbl PacTUTEIbHBIX,
KUBOTHBIX M OaKTepUATBbHBIX KJIETOK.

JlaGopaTtopHble H NpaKTHYECKUE PAdOTHI:

JlaGoparopnast pabora No 1. «l3ydeHue KaTaJIMTUYECKON aKTUBHOCTU
dbepMeHTOB (Ha TpUMEPe aMUJIA3bl WIIH KaTalas3bl).

Jlaboparopuast pabora No 2. «M3ydeHue CTpOeHUS KJIETOK pPaCTCHHIA,
KUBOTHBIX M OaKTepUi IMOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u Ux
OMHCaHUE.

Tema 4. ’/KuzHeaeATeIbHOCTb KJIETKH.

OOMeH BemecTB, Wi METa0OIN3M. ACCUMIIIANINS (TTACTUYCCKUA OOMEH) U
JTUCCUMUJIISIUS (PHEPTeTHUECKU OOMEH) — JIB€ CTOPOHBI €IMHOTO IIpoliecca
MeTabonu3ma. Poib 3aKOHOB COXpaHEHMsI BEIIECTB W SHEPIMM B TIOHMMAHHUU
MeTabou3Ma.

Tumpl oOMeHa BemeCTB: aBTOTPOQHBIN U reTepoTpodHBINA. Poibs dhepMeHTOB B
oOMEHe BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®orocunte3. CperoBas u TeMHoBasg (a3pl QorocuHTe3a. Peakuuu
dbotocunTeza. DPpdekTuBHOCTh hoTOCUHTE3a. 3HaUeHUE (HOTOCUHTE3A ISl )KU3HU
Ha 3emuie. BausiHue ycnoBuil cpenbl Ha POTOCHUHTE3 M CIIOCOOBI MOBBIIICHUSI €T0
MPOIYKTUBHOCTHU Y KyJbTYPHBIX PACTCHUM.

XemocuHTe3. XEMOCHHTE3UPYIOIINE OaKTepun. 3HAUCHUE XEMOCHHTEe3a IS
KU3HU Ha 3eMJI€.

DHepreTuueckuii oOMeH B KieTKe. PaciiemieHue BelecTB, BBIICICHHUE U
AKKyMYJIMPOBaHHUE SHEPTUU B KJIETKE. DTarbl YHEPreTUYecKoro oomena. [ mmkomnus.
Bpoxenue u ero Buabl. KucinopomHoe okucieHue, WM KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GochopunupoBanue. IHHEKTUBHOCTh YHEPTETUIECKOTO 0OMEHA.

Peakuun wmarpuuHoro cuHTe3a. [eHermueckas wuHbpopmarus u JIHK.
Peanuzanus renernueckod uHbOpManuu B KieTKe. [eHEeTHYecKuil KoJ U €ro
cBoiictBa. Tpanckpumnuus — marpuunbiii cunte3 PHK. Tpancnauus — Ouocunres
Oenka. Otambel TpaHcisiuu. KomaupoBaHue aMHMHOKHCIOT. Ponbs pubGocom B
OonocuHTe3e Oenka.

Heknerounbie ¢popmbl xu3HU — BUpychl. MicTtopus otkpeitust Bupycos (/1. 1.
NBanoBckuit). OCOOCHHOCTH CTPOCHHSI M JKU3HEHHOIO IIHMKJIa BHUPYCOB.
bakrepuodarn. bome3sHu pacTeHHWil, JKMBOTHBIX H YEJIOBEKA, BHI3HIBACMBIC
Bupycamu. Bupyc ummynonedunmra venoexka (BMY) — BozOynurens CIINda.



OOparHass ~ TpaHCKpUIILIUS, peBepraza W uHTerpaza. lIpodunakruxa
pacnpoCTpaHeHUsI BAPYCHBIX 3a00JI€BaHH.

JdemoHncTpauum:

[Toptpetsr: H. K. Konbuos, J. . UBanosckuit, K. A. Tumupsses.

Tabmunbl u cxembl: «Tumbl mutaHus», «Metaboausm», «MUTOXOHAPHS,
«JHepreTudeckuit ooMen», «Ximoporiacty, «Dorocunres», «Crpoenue JJHK»,
«Ctpoenne 1 QyHKIIMOHHpPOBaHUE reHay, «Cunre3 Oenkay, « eHeTHYecKuil Koy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xku3HeHHbM nukia Bupyca CIIN/]a,
oaxTepuodaray, «Permmukanus JJHK».

OO6opynoBanue: monenu-ammiukauu «Yasoeaue JIHK wm Tpanckpurmsy,
«buocuntes 6enkay, «CtpoeHue KIeTKu», Moenb cTpykTypsl JJHK.

Tema 5. PazMHOKeHMe M MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Knetounslii 1uki, Win >KU3HEHHBIM LUKN KieTkd. MuTepdasza u mutos.
[Tpomeccrl, mportekatonue B uHTepdasze. Permkanus — peaknus MaTpUIHOTO
cunteza JIHK. Crpoenme xpomMocoMm. XpOMOCOMHBIM HaO0Op — KapHOTHIIL.
JIMTITOn qHBIN M TAlUIOMJIHBIK  XPOMOCOMHBIE Ha0OPBI. XpoMaTu/Ibl.
[{UTONOTMYECKNE OCHOBBI Pa3MHOXKEHUS W  HWHIUBUIYAJbHOTO  Pa3BUTHSA
OpPTraHU3MOB.

Henenue xnetkn — muto3. Craaun muroza. [Ipoueccsl, mpoucxoasiiyue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOIOTHMYECKUA CMBICIT MUTO3A.

[Iporpammupyemast rudesnb KJIETKH — arornTo3.

®opMbl pa3MHOXKEHUSI OPTaHU3MOB: Oecroyioe U moyioBoe. Bunpl 6ecnonaoro
Pa3sMHOXKEHHUS: JCJICHUE HAABOE, IMOYKOBAHWE OAHO- W MHOTOKJIETOYHBIX,
CIOpo0oOpa3oBaHUE, BETETAaTUBHOE pa3MHOKeHHE. VCKycCTBEHHOE KIOHHMPOBaHHUE
OpPraHU3MOB, €TI0 3HAYECHUE JIJIsI CEJICKIUU.

[TooBOE pa3sMHOXKEHHUE, €TI0 OTINYUS OT OECIOJIOTO.

Merio3. Cragun menosa. [Iponeccsl, mpoucxomsimme Ha CTagusxX Meno3sa.
[ToBenenne xpomocom B wmenosze. Kpoccunroep. buonornueckuit cMmbICI U
3HaYECHHUE MEN03a.

I'amerorene3 — mporecc 0O0Opa30BaHUS IMOJIOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBble >xene3bl: CeMEHHUKH U SMYHUKH. OOpa3oBaHHWE W PA3BUTHE IMOJIOBBIX
KJIETOK — TaMmeT (CHepMaro30u[l, SMIIEKIIEeTKa) — CIEPMAaTOreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOEHMsI SHLEKIETOK M CHepMaTo3ouaoB. OII00TBOpEHUE.
[TapTeHorenes.

NunuBunyanbHoe pas3BuTue (OHTOreHe3). OMOPHOHAIBHOE  pa3BUTHE
(aMOpuorene3). Drtanbl 3MOPUOHATBHOTO PA3BUTHS y MO3BOHOYHBIX >KMBOTHBIX:
npoOiieHne, ractpyisiiusi, opraHorenes. [loctamOpuoHanbHOE pas3BuTHE. TulbI
MOCTAMOPUOHATILHOTO Pa3BUTHS: TpsIMOE, HempsiMoe (JuduHOo4YHOe). Biusaue



Cpellbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPbI, CIOCOOHBIE BBI3BHIBATH BPOKIEHHBIC
YPOJICTBA.

Poct m pasButrne pacrenmii. OHTOreHE3 LBETKOBOIO PACTEHUS: CTPOCHHE
CEMEHH, CTaJUN Pa3BUTHSL.

JdemMoncTpanuu:

Tabmuubr u  cxembl: «DOpMBI pa3sMHOXKEHHS OpPraHU3MOB», «J[BoliHOE
OIUIOJIOTBOPEHUE Y IIBETKOBBIX pacTeHui», «BereraruBHOE pa3sMHOKEHUE
pactenuity, «J/lenenue xkieTtku Oakrepuit», «CTpOEHHE TOJOBBIX KIETOKY,
«Ctpoenue xpoMmocoMbl», «Kierounblii mukiy», «Permmukamus JHK», «Mutos3y,
«Meno3s», «lIpsamoe u HenpsiMoe pa3BUTHEY, «]'aMETOreHe3 y MIICKONUTAIOIIUX U
yesioBekay, « OCHOBHBIC CTAIUM OHTOTEHE3A.

OGopynoBanue: MHKPOCKOTI, MHUKPOIPENApaTh «CnepmaTo30u bl
MJICKOMIUTAIOMIETO», «SMIEKIeTKa MIEKOMUTAMEro», «KapruoknHe3 B KIIETKax
KOpEIIKa JIyKa», MAarHUTHas MOJEb-alllUINKalus «/leieHne KIeTKu», MOJIEeIb
JIHK, momens Metada3zHOM XpOMOCOMBI.

JlaGopaTopHble H NpaKTHYECKUE PAdOTHI:

JlaGoparopnas pabora Ne 3. «HabGmromeHue MuTO3a B KJIETKAaX KOHYHKA
KOPEIIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

JlaGoparoprnas pabora Ne 4. «l3ydeHue CTpOEHHS IIOJOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HaciiencTBEeHHOCTH M M3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHeTuku. Mcropus pa3Butusa reHeTuku. Poib nuronoruu
¥ OMOpPHOJIOTHH B CTAaHOBICHWU TCHETHKU. BKIIal POCCHICKHUX M 3apyOeKHBIX
y4€HBIX B Pa3BUTHE TEHETHKUW. MeTonbl TeHEeTUKH (THOpUI0IOTUYECKUH,
[IUTOTCHETUYCCKUHM, MOJEKYISIpHO-TeHeTHYeCcKuii). (OCHOBHBIE TE€HETHYECKHE
noHATHs. ['eHeTnYeckas CUMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpPEIIMBAHUIA.

3aKOHOMEPHOCTH HACJIEAOBAaHMS NMPU3HAKOB, YCTaHOBJIEHHbIE [. Menaenem.
MoHorubpuHOe CKpEemMBaHUE. 3aKOH eAMHOO00pa3usi THUOPHIOB TEPBOTO
nokosieHus. [IpaBuiio 1OMUHUPOBAaHUS. 3aKOH pacUIEIUIEHUs IPU3HAKOB. [ unoresa
YUCTOTHI TaMeT. [1oIHOE M HeMOoIHOE IOMUHUPOBAHMUE.

JlurubpunaHoe  CKpellluBaHUE. 3aKOH  HE3aBUCHMOIO  HaCIEJOBaHUS
npu3HakoB.  [luToreHeTnueckue  OCHOBBI  JUTHOPUIHOTO  CKpEIIUBAHUS.
AHanuzupyouiee ckpeupanue. Mcnonb30BaHue aHATU3UPYIONIETO CKPEIIUBaHUS
JUISL OTIpEJIeTICHUsI TEHOTHUIIa 0COOH.

CuemnieHHoe HacieAoBaHue npusHakoB. Pabora T. Moprana no cuerieHHOMY
HACJIEIOBAaHUIO TeHOB. HapylieHue  cuenieHuss TE€HOB B PE3yJIbTare
KPOCCHHIOBEpA.

XpOMOCOMHasl TEOPHUsI HACIIEACTBEHHOCTH. | eHeTUYeCKue KapThl.



I'enetuka noma. XpoMOCOMHOE OIpeneseHrue Iona. AyTOCOMBI U IOJIOBBIE
XpOMOCOMBI. [omMorameTHele M TreTeporaMmeTHele opraHu3mbl. HacnemoBanue
IIPU3HAKOB, CLEIJIEHHBIX C ITOJIOM.

N3meHunBOCTh. BHBI N3MEHUNBOCTH: HEHACIIEACTBEHHAS U HACIIEACTBCHHAS.
Ponp  cpenpl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MO (DUKAITMOHHONW U3MEHYUBOCTU. BapualioHHbIN sl U BapHaIlMOHHAS] KPUBAsl.
Hopma peakuum npusnaka. KoinuecTBEeHHbIE W Kaue€CTBEHHBIE IMPU3HAKH U HX
HOpMa peakiuu. CBoHcTBa MOAU(DUKAIIMOHHON U3MEHYUBOCTH.

HacnencrBeHHasi, WM T€HOTUIIMYECKAs, M3MEHYMBOCTh. KomOuHaThBHas
U3MEHUYMBOCTh. Meio3 U TIOJOBOM TPOIECC — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTU. MyTanmoHHasi usMeHYMBOCTh. Kitaccudukanus MmyTanuii: reHHbIE,
XpPOMOCOMHbIE, TeHOMHbIE. YacToTa v mpUYuHbI MyTaluid. MyTareHHbie (GakTopbl.
3aKOH rOMOJIOTHYECKHX PAAOB B HACIEACTBEHHOU n3MeHunBocty H. M. BaBunoga.

BresnepHas HaciIeCTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenmoBeka. Kapuorun dyenoBeka. OCHOBHBIE METOJbl T€HETUKH
YeJIoBeKa: reHealoru4eckuii, OJM3HEOBbIN, IIUTOTeHETHUYECKUN, OMOXUMUYECKUM,
MOJIEKYJISIPHO-T€HETUYE CKH. CoBpemenHoe ONpeleTIeHNe TeHOTHIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCJE C MOMOLIBIO
[111P-ananu3a. HaciencrBeHHble 3a00JIEBaHHMS UYeEJIOBEKAa: I'CHHBIC OOJIC3HH,
00JIe3HH C HACJEACTBEHHOW MPEIpacrooKEHHOCThI0, XPOMOCOMHBIE OOJIEe3HH.
Comarnueckue u reHeparuBHble MyTauud. CTBOJNOBBIE KIETKH. [IpuHUUMIIBI
3I0pPOBOT0O 00pa3a KU3HH, AUATHOCTUKH, TPOPUIAKTUKN U JIEUEHHS] TEHETUYECKUX
Oone3Held. MenUKO-reHeTUYeCKOe KOHCYIBTUPOBAHUE. 3HAYEHHE MEIMIIMHCKON
TEHETUKHU B MIPEIOTBPALICHUH U JICUCHUH FeHETUYECKUX 3a00IeBaHUI YeJIOBEKa.

JdemoHcTpanum:

[Toprpersr: I. Mennens, T. Mopran, I. ne ®pus, C. C. YUersepukos, H. B.
Tumodeen-Pecosckuii, H. . BaBuios.

Tabmumbt w  cxeMbl:  «MOHOTHOpHJIHOEC  CKpCIIMBaHUE MW €r0
LUTOTEHETUYECKAasl OCHOBA», «3aKOH pACLICIUIEHUS M €ro LUTOTCHETUYECKas
OCHOBa», «3aKkOH  YHCTOTBI  ramer», «JlurubpupHoe  CKpelIMBaHUE,
«lutonornyeckue  OCHOBBI ~ JUTMOPUIHOTO  CKpellUBaHMs»,  «Meio3y,
«B3auMonenCcTBHE  AIJIENbHBIX T'€HOBY», «lEHeTMYeCcKne KapThl pACTEHUH,
KUBOTHBIX M 4YeJOBEKa», «leHeTnka mnosa», «3aKOHOMEPHOCTU HAacleOBaHUS,
CUEIUNIEHHOrO ¢ mnosiom», «KapuoTtumbl 4YenoBeka W KUBOTHBIX», «Buabl
U3MEHUYMBOCTHY»,  «MomudukaumonHas  u3MeHUMBOCTBHY»,  «HacnegoBanue
pesyc-pakropa», «l'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTbY.

OOopynoBanue: MoJEIU-aNIIMKAIU «MOHOTMOPHUIHOE CKpELIMBAaHUEY,
«Henonnoe pgoMunHupoBaHuey, «JurnbpumHoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHKPOCKON U MHKpompenapar «/lpozoduna» (HopMa, myTtamnuu
(bOpMBI KpBUILEB U OKPACKU Teja), repoapuil «['opox moceBHON.

JlaGopaTtopHble U NpakTHYeCKUE PadOThI:

JlaGoparopnas pabora Ne 5. «M3yueHue pe3ynbTaTroB MOHOTHOPHUAHOTO U
JTUTHOPUIHOTO CKPEIMBAaHUS Y APO30(UIBI HA TOTOBBIX MUKPOTIPEapaTaxy.

Jlaboparopnas padota Ne 6. «3ydyenne MoanpuKanMOHHON U3MEHYUBOCTH,
NOCTPOEHNE BAPUALIMOHHOTO PsA/Ia U BAPUALTMOHHON KPUBOW».

Jlaboparopnas padora Ne 7. «AHanu3 myTanuil y Apo30(uiabl Ha TOTOBBIX
MUKPOIIpENaparaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHHE M aHAIU3 POAOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenexkuusi opranu3zMoB. OCHOBbI O0MOTEXHOJIOTHH.

Cenexnunsi Kak Hayka M MPOLECC. 3apOKJICHHUE CEJIEKINH U JOMECTUKALUS.
VYyenue H. . BaBunoBa o 1ieHTpax MpoUCXOXKACHUS 1 MHOTOOOPA3uUs KyJIbTYPHBIX
pactennil. LleHTpbl TPOUCXOXKIEHHS JIOMAIIHUX KUBOTHbIX. CopT, mopona,
HITaMM.

CoBpeMeHHbIE METOJIbI CeJIEKIIMU. MaccoBblii M1 UHAWBUIyaIbHBIA OTOOPHI B
CEJIeKIIMM pAaCTeHUM M KUBOTHBIX. OLEHKa 3KCTepbepa. bIM3KOpPOACTBEHHOE
ckpenuBanue — UHOpuAMHT. Ywucras nuHUSA. CKpenMBaHWE YHUCTHIX JUHUH.
I'ereposuc, wnu rubpunnas cwia. HeponcTBeHHOE CKpelIMBaHUE — ayTOPHIMHT.
Otrnanéunas rubpuauzanuss W e€ ycrexu. VICKyCCTBeHHBIM MyTareHes U
NOJIyYEHNE TIOJMIUIONJIOB. JIOCTMKEHUS CENEKIMM PACTEHHUM, JKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHoorusi Kak oOTpacib MPOU3BOJACTBA. [ €HHAs WHKEHEpHUs. ITarbl
co3nanusi pexomOuHantHOM JIHK wu Tpancrennnix opranusmoB. Kietounas
uHxeHepusa. Kiiertounble KynbTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTCHUM.
KiioHnpoBanne BBICOKOIIPOMYKTUBHBIX  CEJIBCKOXO3SIMCTBEHHBIX  OPTraHU3MOB.

Dkojoruyeckue U dtuueckue  npoomembl. MO  —  reHeTmyecku
MOJIU(DUIIPOBAHHBIE OPTAHU3MBI.
JleMoHCTpanuu:

[Toprpersr: H. W. Basunos, 1. B. Muuypun, I. /I. Kapneuenko, M. .
HBaHoOB.

Tabmuubl m cxembl: Kapra «LIeHTpBI NPOUCXOXKICHHS W MHOT000pa3us
KYJIBTYPHBIX pacTeHui», «Ilopoasl TOMaIIHUX >KMBOTHBIX», «COpTa KyJIbTYpHBIX
pacrenunity, «OTnanéHnas rudbpuauzamnus», «Pabotel akagemuka M. ©. BaHoBay,
«llomummonausi», «OOBEeKTbl OuOTEexHONOTHNY, «KieTouHble KyIbTypbl U
KJIOHHUpOBaHue», « KoHCTpynpoBaHue u nepeHoC reHOB, XPOMOCOM).

OO6opynoBaHKe: MYJSDKH IUIOI0B M KOPHEIIONOB JUKUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHuit, repdapuii « CeabCKOX03IMCTBEHHBIC PACTEHUS.



JlabopaTopHble 1 MpakTHYeCKHUE PAdOThI:

Okckypeuss «OCHOBHBIE METOAbl U JIOCTHXKEHHUSI CEJNEeKUMU DPACTeHHH U
YKUBOTHBIX (Ha CEJIEKIITUOHHYIO CTaHIIUIO, IJIEMEHHYIO bepmy,
COPTOWCTIBITATEIPHBIA ~ y9aCTOK, B TEIUIMYHOE XO3SHUCTBO, J1aOOPATOPHUIO
arpOyHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIONOHHAA OMOJIOTHA.

[IpeanoChUIKM BO3HUKHOBEHUS OSBOJIOLMOHHOM TEOPHUH. OBOJIOLMOHHAS
Teopus U €€ MecTo B OMonoruu. BiusiHuE 3BOMIOLMOHHON TEOPUU HA Pa3BUTHE
OMOJIOTUH U IPYTHX HayK.

CeuzerensctBa  3BoMONUHU. [laeoHTONOrMYECKHE: TOCIEN0BATEIBHOCTD
HOSBJICHUS BHUJOB B MAJCOHTOJIOTMYECKOW JIETONUCH, MEPEXOAHBIE (POPMBI.
buoreorpadguyeckue: cxoacTBo u paznuune ¢payH u Gaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTUYECKHUE: CXOJACTBA W pPa3iauyusl 3MOPHUOHOB pPa3HBIX BHUJIOB
N03BOHOYHBIX. (CpaBHUTEIBHO-aHATOMUYECKUE: TOMOJIOTHYHbBIE, aHAJIOTHYHbIE,
PYIAMMEHTApHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUUECKHUE: CXOACTBO
MEXaHM3MOB HACJEJICTBEHHOCTH M OCHOBHBIX METAa0OJMYECKUX IyTeH y BCeX
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. IlpeAnochUIKM BO3HUKHOBEHUS
JapBUHM3MA. JIBWXKyIIME CHIIbI 3BOJOLMU BUAOB 1o /[lapBuHy (M30BITOYHOE
Pa3MHOXKEHHME IIPH OTPAaHUYEHHOCTH PECYPCOB, HEOINPEACIEHHAs] U3MEHUYUBOCTb,
O0opb0a 3a CylecTBOBAaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3Boonuu (CTD) 1 €€ 0CHOBHBIE TOJIOKEHUS.

MuxkposBosnonus. [lomynaums kak equHuIAa BUAA U 3BOJIIOLNH.

JBuxymue cuiibl ((pakTopbl) 3BOIIOLUU BUIOB B Ipupoae. MyTalMOHHBIN
npouecc M KOMOWHATHBHAS M3MEHYMBOCTh. [lomynsiiMOHHBIE BOJHBI U Jpeud
reHoB. M3omsuus 1 Murpanus.

EcrectBennbiii orOOp — Hampasisitomuil  ¢dakrtop 3Boionuu. DPopmbl
€CTECTBEHHOTO 0TOODA.

[IprcnocobaeHHOCTh OpPraHU3MOB KaK pe3yasrar 3Boironuu. llpumepst
MPUCIIOCOOJICHHUI Y OpraHu3MOB. ApoMop(03bl U U0 AANTAIUH.

Bun wu BumooOpazoBanume. Kpurepum Buga. OcHoBHBIE  (HOPMBI
BUI000pa30BaHus: TreorpapuiecKkoe, 3KOJIOTnYeCKoe.

Maxkpospomonust.  Dopmbl  3BOMOLMU:  (UIETUYECKasA, JAUBEpPreHTHas,
KOHBEpIeHTHas, napauienbHas. HeoOparuMocTh 3BOIOIMH.

[TpoucxoxneHne OT HeclneuuaTu3UpOBaHHbIX MNpeakoB. IIporpeccupyromas
crnenuanu3anus. AJanTUBHAsA pagualus.

JdemoHcTpanum:



[Toptpetsi: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkens, @. Mromiep, A. H. Cesep1ios.
Tabnuubl U cxembl: «Pa3BuTHE OPraHMYECKOTO MUpPa Ha 3eMiiey, «3apoabIn

MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukcy, «Dopmbel  00ppOBI  3a
cymectBoBanue», «EctecTBeHHBIM 0TOOP», «MHOTOOOpa3ue COPTOB PACTCHUIDY,
«MHoroobpazue  mopox  KUBOTHbIX»,  «[lomymsmuuy,  «MyrtamonHas

U3MEHUYUBOCTE», «Apomopdo3by, «Manoamanrtanuuy, «OO0mias aereHepanus»,
«JIBmkymue cuibl 3BomonuMn», «Kapra-cxema Mapmipyrta mnyrtemectBus Y.
Hapsunay, «bopbba 3a cymecTtBoBaHue», «lIpucmoCcOOIEHHOCTh OPTraHW3MOBY,
«T'eorpaduueckoe Bu1000pa3zoBaHue», « IKOJIOTHYECKOE BU00OPa30BaHUEY.

OO0opynoBaHue: KOJUIEKIUST HACEKOMBIX C Pa3IMYHBIMH THUIIAMU OKPACKH,
HAaOOp IUIOAOB U CeMsiH, KoJulekuusi «[Ipumepsl 3alUTHBIX MPUCHOCOONEHHUM Y
KUBOTHBIX», MOAeNb «OCHOBHBIE HAIPABICHUS DBOJIIOIUNY», OOBEMHAS MOJEIb
«CTpoeHure roroBHOrO MO3ra o3BOHOYHBIX.

buoreorpadguueckas kapra wMupa, Komiekius «@DopMbl COXPAHHOCTH
VCKONIAEMbIX JKMBOTHBIX M pacTeHui», Monenb ammimkanusa «llepekpéct
XpPOMOCOMY», BIIaKHbIE IIpenaparsl «Pa3BuTre HACEKOMOroy», «Pa3BuUTHE JIATYIIKNY,
MuKponpenapar «Jlpo3odpunay (Hopma, MyTaruu (GOpPMBI KPHUIBEB U OKPACKH
Tena).

JlaGopaTopHble H NpakTHYECKHE PAdOTHI:

JlaGoparopnas pabora Ne 1. «CpaBHeHHE BHUIO0B MO MOP(HOJIOTHYECKOMY
KPUTEPHUION.

Jlaboparopras pabora Ne 2. «Onmcanue MpUCTIOCOOIEHHOCTH OpraHu3Ma |
€€ OTHOCHUTEJIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emuie.

JloHaydHble MPEACTABICHUS O 3apOXKICHUU KWU3HU. HayuyHble THUIIOTE3bI
BO3HUKHOBEHHUS >KM3HM Ha 3emuie: aOMOreHe3 M NaHCIepMus. XHUMHYecKas
IBOONHS. AOWMOTEHHBI CHHTE3 OPTaHWYECKUX BEIIECTB U3 HEOPTraHUYECKHUX.
DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMHUUECKOW 3BOMOLMHU. HayanbHble Tanbl
ounonornueckort »Bomonuu. I'unoreza PHK-mupa. dopmupoBanue mMmeMOpaHHBIX
CTPYKTYP U BO3HUKHOBEHHME TMPOTOKIECTKU. [IepBble KIETKM W WX 3BOJIOLMSL.
@OopMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PazButne xu3HM Ha 3emuie 1o ’pam U nepuogaM. Karapxeil. Apxeiickas u
nporepo3orickass dpbl. Ilameosolickas 3pa W €€ TEpPUONbl: KEMOPHICKHIA,
OPJIOBUKCKUM, CUITYPUMCKUH, JEBOHCKHUM, KAMEHHOYTOJIbHBIN, IIEPMCKUM.

Me3030iicKast 3pa U €€ MepUobl: TPUACOBBIN, IOPCKU, METOBOM.

KaiiHo3oiickass 3pa u €€ mepuoApl: NAJCOrC€HOBBIM, HEOICHOBBIM,
AHTPOIIOTEHOBBIM.



XapaKTepUCTUKA KIMMAaTa M TEOJIOTMYECKUX IpoueccoB. OCHOBHBIE 3TAIlb
ABOJIIOIIMM PACTUTEIBHOTO W KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUH u
*KUBOTHBIX. [losiBIeHUE, pacIBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMyecKoro Mupa Kak OTpakeHue HBOMOLUH. (OCHOBHBIE
CHUCTEMAaTUYECKUE TPYIIbl OPTAaHU3MOB.

DBOJIIOIMS YeJIOBEKa. AHTPOIOJIOTHS KaK HayKa. Pa3BuTue mnpeacraBiieHHil O
IIPOUCXOXKJICHUHU 4YeloBeka. Meronbl u3yueHus aHtponoreHe3a. CxoacTtBa u
pa3nuyms 4e0BeKa U KUBOTHBIX. CHUCTEMAaTHUECKOE MOJIOKEHHE YET0OBEKa.

HBwxkymme — cunbl  (dakrtopel) — aHTpomoreHe3a.  HacneacTBeHHas
U3MEHUYMBOCTh UM  €CTECTBEHHBI 0TOOp. OOIIecTBEHHBI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYAUN TPYAA, MBILIJIEHUE, PEUb.

OCHOBHBIE CTaJMU ¥ BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKHU, YeloBeK
ymenslii, YenoBek mnpsaMmoxopsmui, YemoBek HeaHaepralbckui, UYenosek
pasymHbIid. Haxomku uCKOmMaeMbIX OCTaTKOB, BPEMs CYIIECTBOBAaHMSI, OO0JIACTh
pacnpocTpaHeHusi, 00bEM rOJI0BHOTO MO3Ta, 00pa3 KU3HU, OPYIHSL.

Yenoseueckue pacbl. OCHOBHbIE  OOJNBIIME  pachl:  €BPOINCOMIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (PKBaropuajabHas),  MOHTOJIOWHAS
(a3marcko-aMepukaHckas).  UepTbl ~ IPHUCHOCOOJIEHHOCTH  MpPEACTaBUTENEH
YEJIOBEYECKUX Pac K YCIOBUSAM CYyIIECTBOBaHUS. EIMHCTBO 4YeIOBEYECKHX pac.
Kpurtuka pacusma.

JdemoHncTpanuu:

[Toptpers: @. Pean, JI. Ilacrep, A. WM. Onapun, C. Mumiep, I. Opu, Y.
JlapBuH.

Tabmuupl U cxembl: «Bo3HukHoBenne CoOJHEUHON cuCTEeMbI», «Pa3BuTHe
opraHuueckoro wmupa», «PacrturenbHas kieTka», <«OKUBOTHas  KIETKa»,
«IIpokapuornueckas kieTka», «CoBpeMEHHas CUCTEMA OPraHUYECKOro MHpPay,
«CpaBHEHUE AaHATOMMYECKHUX YEPT CTPOEHUS YEJOBEKAa U YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa MaJCOHTOJNIOTUYECKUX  HAxXONOK  IPEJIKOB
COBPEMEHHOIO 4YeJIOBEKa», «JlpeBHeimme mronu», «/peBHue monu», «llepsbie
COBPEMEHHBIE TN, «YeloBeuecKrue pacbh.

OGopynoBanue: mymsoku - «lIpoucxoxaenue  yenmoBekay  (OrOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEAaHAEpTaldblla, KPOMAaHbOHLA), CIEHOKH WU
U300paKEHUsT KaMEHHBIX OpYAMd TIEPBOOBITHOTO YeIOBeKa (KaMHH-YOMIEPHI,
pyOumna, ckpebna), TeoxXxpoHOJOrHYecKkass Tabnuna, Kosuiekius «Dopmbl
COXPAHHOCTH MCKOMAEMBbIX KUBOTHBIX U PACTCHUID.

JlaGopaTtopHble U NpaKkTHYeCKUe PadOThI:

[Ipaktrueckas padora Ne 1. «/3yueHue HCKONMAEMBbIX OCTAaTKOB PACTEHHU H
YKUBOTHBIX B KOJIJIEKITUSX).



OKckypcusi  «OBOJIIOIMS ~ OpPraHMYEecKoro  Mupa Ha  3emie» (B
€CTECTBEHHO-HAYYHBIN WM KpaeBeaueCKUl My3ei).

Tema 3. Opranusmsl U OKpY:KawInas cpeaa.

DKOJIOTHs KaK Hayka. 3aJlaqdl M pas3/iesibl SKOJOruu. MeTobl S3KOJIOTHYECKUX
UCCJIEI0BAaHUI. DKOJIIOTMYE€CKOE€ MUPOBO33PEHNE COBPEMEHHOTO YEIOBEKA.

Cpenpl oOWTaHUS OPTaHM3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, IMOYBEHHAs,
BHYTPUOPraHU3MEHHAS.

Oxonoruueckue (akropsl. Knaccupukamuss 5>KOIOrM4ecKUX (PaKTOpOB:
abuoTnueckre, OHMOTUYECKWE U AaHTPONOreHHbIE. J[eHCTBHME HSKOJOTHYECKUX
(haKkTOpOB Ha OPTraHU3MBI.

AbuoTtudeckue (HaKTOpbl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpucnocoOnenust  OpraHU3MoOB K  JIEUCTBHIO  aOMOTHYECKHX  (PaKTOpOB.
buonmornueckue puTmsl.

buotnyeckue pakropsl. Buapl 6MoTHYECKIX B3aUMOICHCTBHI: KOHKYPEHITHS,
XMUIHUYECTBO, cuMOU03 u ero ¢opmbl. [lapazutusMm, koomepanusi, MyTyaau3M,
KOMMEHCaIU3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTPATIU3M.
3HayeHue OWOTHMYECKUX B3aUMOACHCTBUN MJisi CYyIIECTBOBaHUS OpPraHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYECKNE  XapaKTEpUCTUKK nomysauud. OCHOBHBIE IOKa3aTeNH
NONYJISILUHA: YHCIEHHOCTb, IUIOTHOCTh, POXKIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
murpanus. J[uHaMyka YucaeHHOCTH MOMYJISUUU U €€ perysiusl.

JdemoHcTpauum:

[Toptpetsi: A. I'ym6onsar, K. @. Pynbe, O. ['ekkens.

Tabnumpr u cxembl: kapta «lIpuponnsie 30HbI 3emum», «Cpeapl oOUTaHUS
opranusmMoBy», «®otonepuoansm», «llomymsuu», «3aKOHOMEPHOCTH pPOCTa
YUCJIEHHOCTH NMONYJISIUU UHPY30pun-TyPenbkny, «Iumespie nenm».

JlaGopaTropHble U NpakTH4YeCKUe PadoOThI:

Jlaboparopnas padora Ne 3. «Mopdonoruyeckne 0coOOEHHOCTH pacTEHUN W3
Pa3HBIX MECT OOUTAHUS.

Jlaboparopnas padota Ne 4. «BnusiHue cBeTa Ha POCT U Pa3BUTUE YEPEHKOB
KOJIEyCa».

[TpakTrueckast padora Ne 2. «[loacuér maOTHOCTH MOMYNSIMNA Pa3HBIX BUAOB
pacTEeHUI».

Tema 4. Coo01mecTBa M IKOJOTHYECKHE CHCTEMBI.

Coo0miectBo opranu3MoB — OuoneHo3. CTpyKTypbl OuOIEHO3a: BHUIOBas,
NpOCTpaHCTBEHHAsi, Tpoduueckas (mumeBas). Buasl-momunantel. CBsi3M B
OHoLEHO3E.

Oxonorudeckue cucreMbl (dKocuctembl). [lonstue 00 »skocucteme u
ouoreorieHoze. DOyHKIHMOHAJIbHBIE KOMIIOHEHTHI JKOCHCTEMBI: TPOAYLIEHTHI,



KOHCYMEHTBI, pelylUeHThl. KpyroBopor BEIIECTB U MTOTOK 3HEPIHUU B 3KOCUCTEME.
Tpoduyeckue (muiEeBbIE) YPOBHU SKOCUCTEMBbI. [lulieBble Lenu U CETH.
OcCHOBHBIE MOKa3aTeId SKOCUCTEMBI: OMOMacca, MNPOAYKLHS. OKOJIOTMYECKUE
OUPaMUIBL:  TPOAYKIHH, YHUCICHHOCTH, Ouomacchl. CBOWCTBA 3KOCHUCTEM:
YCTOWYUBOCTh, CaMOperyisiuus, pazsurue. Cykueccus.

[IpuponHbIle 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMA XBOWHOIO
WJIU IIUPOKOJIMCTBEHHOTIO Jieca.

AHTpPONIOTEHHBIE ~ SKOCUCTEMBI.  ATPO3IKOCUCTEMBI.  YpPOO3KOCHUCTEMBI.
bronornyeckoe v X035MCTBEHHOE 3HAYEHHUE arpO3KOCUCTEM U YPOOIKOCHCTEM.

buopa3nooOpasue kak (akrop ycroitunBoctu sKocucteM. CoxpaHeHHE
OMOJIOrHYEeCKOro pa3HO0Opasus Ha 3emIie.

VYuenue B. W. Bepnaackoro o 6umocdepe. I'panuiibl, coctaB U CTPYKTypa
ouocdeprl. Kupoe BemectBO u ero ¢yHkuun. OcobeHHOCTH OMOC(hepbl Kak
100anbHON 3KOCUCTeMBbl. JlMHaAMuueckoe paBHOBecHe U OOpaTHas CBSI3b B
onocdepe.

KpyroBopoTsl BemiecTB 1 OMOreOXMMHUYECKUE LUKIIbI AIEMEHTOB (yIiieposa,
azoTa). 30HAIbHOCTh Onocdepbl. OCHOBHBIE OMOMBI CYIIH.

UYenoseuecTBo B Onochepe 3emn. AHTpONOTeHHBIC N3MEHEHUs B Onocdepe.
[mobGanpHbIe SKOIOTHUECKHE TPOOIEMBI.

CocyiiecTBoBaHuE MIPUPOJIBI " YEJI0BEYECTBA. Coxpanenue
Oounopa3zHooOpa3usi Kak OCHOBa yCTOMYMBOCTU Ouocdepbl. OCHOBA pallMOHATILHOTO
yOpPABICHUS MPUPOJHBIMU pPECypcaMH M HMX MCHOJb30BaHHE. JlocTHxkeHus
OHMOJIOTMU U OXpaHa MPUPOABIL.

JdemMoncTpanuu:

IToprpetsr: A. JIxx. Tencnu, B. H. Cykaués, B. 1. Bepnanackuii.

Tabmunbl u cxembl: «llumessie nenu», «buoleHO3: COCTaB U CTPYKTypay,
«IIpuponnsie cooOmectBa», «llenu nuTanusy», «IKOJIOTHYECKass TUPaAMUJIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MIMPOKOIUCTBEHHOTO Jiecay, « IKOcUCTEMa
XBOMHOro seca», «buoneHo3 Bogoémay», «ArpoueHo3», «lIpumepnsie
AHTPONIOTCHHbIE ~ BO3ACHCTBHS HAa MNpUpPONY», «BaxkHelmme HMCTOYHUKHU
3arpsi3HEHMs] BO3/lyXa WM TPYHTOBBIX BOa», «[louBa — BakHeillas cocTaBisronias
ouochepsr», «Dakropsl aerpaganuu nous», «[lapHukoBelil 3¢ dex», «DakTopsl
PaaMOaKTUBHOTO 3arps3HeHuss Oumocdepr»y, «OOmas crpykrypa Ouochepb»,
«Pacnpoctpanenue ku3HHM B Ouocdepe», «O30HOBBIM »HKpaH Ouocheps,
«Kpyrosopor yriepona B 6uochepe», «KpyroBopot azora B pUpoOae».

O6opynoBanue: Mojenb-anmiaukanus «TunuyHble OMOIEHO3bDY, TepOapuii
«PacrturenbHble cOO0IIECTBaY, KoJUIeKINKN «broneHno3y», «Bpenurenu BaxHeUIux
CEeJIBCKOXO3SIICTBEHHBIX KYJIBTYpP», repOapuu U KOJUICKIIMU PACTCHUM U )KUBOTHBIX,
NpUHAJIEKAIIME K PAa3HbIM SKOJIOTMYECKUMM TrpynmnaM oaHoro Buaa, KpacHas



kaura Poccuiickoit denepanuu, n300pakeHHs] OXpaHIEMbIX BUIOB PACTCHHUHN U
KUBOTHBIX.



INTAHUPYEMBIE  PE3VIJIBTATBI OCBOEHHMA  IIPOTPAMMBI 110
bMOJIOTM1 HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIETO
OBPA3OBAHUIA

Cornacho ®I'OC COO, ycranaBiauBaroTCs TpeOOBaHUS K pe3yabTaram
OCBOCHMS  OOydYalOIIUMHCST TpOorpaMM  CpeIHero oOmiero  oOpa3oBaHUS:
JMYHOCTHBIM, METANPEIMETHBIM U TIPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType JMYHOCTHBIX PE3YJIBTATOB OCBOEHHS IpeameTra «buosorus»
BBIJICIICHBI CIICIYIONINE COCTABIISIIONINEG: OCO3HAHWE OOYyJarolIUMHUCS POCCUUCKON
rpaXJaHCKOW UJIEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOOIpEICICHUI0, Halu4Yue MOTHBAallMM K  OOy4YeHHUIO  OHOJIOTHH,
LEJICHANIPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKIECHUM JHUYHOCTU HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEH M MCTOPUYECKUX TPATUIIUA PAa3BUTHS OHOJIOTHYECKOTO
3HaHUSA, TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIUXCsl pyKOBOJICTBOBATHCS B CBOCH
NEATEIBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIUMH CHCTEME
OMONOTHYECKOTO  00pa30BaHUs, HAJIUYUE HKOJOTMYECKOTO IMPAaBOCO3HAHUS,
CITOCOOHOCTH CTaBUTH 1SN U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pe3yNnbTaThl OCBOCHUS INpeamMera «buonorus» JOCTUTarTCs B
CIMHCTBE YYEOHOM M BOCIHUTATEIBHOW JEATEIbHOCTH B COOTBETCTBUU C
TPAIUIMOHHBIMA  POCCUMCKMMHU  COLIMOKYJBTYPHBIMH, HUCTOPUYECKHUMHU U
JyXOBHO-HPaBCTBEHHBIMU TICHHOCTSIMH, TMPUHATHIMH B OOIECTBE MpaBWIAMU W
HOpMAaMH  TIOBEJACHHS M  CIIOCOOCTBYIOT  mpolieccaM  CaMOIIO3HaHWUS,
CaMOBOCIIMTAHUSI M CaMOPA3BUTHUSA, PA3BUTHUS BHYTPEHHEW MO3UIMU JIMYHOCTH,
MaTpUOTH3MA, YBAXKEHHUS K 3aKOHY M IPABOIMOPSAKY, YETIOBEKY TPy/la U CTapLIEMy
MOKOJICHUIO, B3aUMHOTO YBaXKEHHS, OCpPEKHOrO OTHONICHUS K KYJIbTYpPHOMY
HACJIEIUI0 W TPAJULUSAM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickorn denepanuu,
IIPUPOJIC ¥ OKPYKAIOIIEH Cpeie.

JIugHOCTHBIE pe3yabTaThl OCBOEHUsI ydeOHoro mpenmera «buomorus»
JOJKHBI OTpaKaTh TOTOBHOCTh M CIIOCOOHOCTh 00yYarOIIUXCsl pPyKOBOJICTBOBATHCS
chopMUpOBaHHOW BHYTPEHHEH TMO3UIMENH JIMYHOCTH, CUCTEMOW IIE€HHOCTHBIX
OpUCHTAINM, TIO3UTUBHBIX BHYTPEHHUX  YOEKIEHUH, COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHMCKOTO OOIIECTBa, pacUIMpeHHe >KU3HEHHOTO
ONBITA U ONBITA JEATEILHOCTH B MPOIIECCE Peaar3alii OCHOBHBIX HaIpaBJICHUN
BOCIIUTATEIIBHOM JIEATSILHOCTH, B TOM UYHCJIC B YaCTH:

1) rpamaaHCKOro BOCIIUTAHUSA:

c(hopMHUPOBAHHOCTH I'PAKTAHCKOM MO3UITUN O0YYAFOIIETOCs KaKk aKTUBHOTO U

OTBETCTBEHHOTO WJICHA POCCUICKOTO OOIIECTRA;



OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX TMpaB M OOS3aHHOCTEH, yBaKEHHE
3aKOHA W MPABOMNOPSJIKA;

FOTOBHOCTb K COBMECTHOM TBOPYECKOW NESITEIbHOCTH IIPU CO3IAHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX M MO3HABATEIbHBIX 3a]1a4, BHIIIOJIHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENEeNsATh COOCTBEHHYIO IMIO3UIIMIO MO OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM JKM3HU U OOBSICHSTH €€;

YMEHHE YYUTBHIBaTh B CBOUX JEHUCTBUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aUMOJICICTBHUS JIIOIEH C Pa3HBIMU YOCKIACHUSAMU, KyJbTYPHBIMU IIEHHOCTAMH U
COLMAJIBHBIM TOJI0KEHUEM,;

TOTOBHOCTh K COTPYAHHYECTBY B IMPOLECCE COBMECTHOIO BBIIOIHEHUS
y4eOHBIX, IIO3HABATEIBbHBIX M MCCJEAOBATEIbCKUX 3a/1ad, YBaXKUTEIbHOIO
OTHOILICGHHS K MHEHUIO OMNMOHEHTOB TMpPU OOCYXJIEHUU CHOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CONIePIKAHMUS;

TOTOBHOCTB K TYMAaHUTapPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hopMUPOBAHHOCTH POCCUICKOM TPaXKTaHCKON MIEHTUYHOCTH, MATPUOTU3MA,
YBAKECHUS K CBOEMY HApOJly, YyBCTBAa OTBETCTBEHHOCTH Tepen PoguHou, ropaoctu
3a CBOM Kpail, cBOIO PoIWHY, CBOM S3bIK M KYyJIBTYPY, NPOLIJIOE U HACTOSLIEE
MHOTOHAIIMOHAIBLHOTO Hapoaa Poccuu;

LIECHHOCTHOE OTHOIIIEHUE K MPUPOAHOMY HACJIEAUIO U MaMSTHUKAM MPUPOIBI,
IoCTHXEeHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOIOTHSX, TPYAE;

CrIOCOOHOCTh OIICGHWBATh BKJIAJT POCCHUMCKUX YYEHBIX B CTAHOBICHHUE U
pa3BUTHE OHWOJOTWU, TMOHWMAHUSA 3HAYCHHs] OMOJOTMM B TIO3HAHUU 3aKOHOB
IPUPOJIBI, B )KM3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTRA;

ujerHas yOeXJIEHHOCTh, TOTOBHOCTh K CIyXEHHIO U 3amurte OTedecTsa,
OTBETCTBEHHOCTbH 3a €r0 CyAbOy;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIMTAHUSA:

OCO3HAHHE JTYXOBHBIX IECHHOCTEW POCCUUCKOTO HAPO/a;

c(hOopMHPOBAHHOCTH HPABCTBEHHOI'O CO3HAHUS, ITUUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYyallMI0 W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U LICHHOCTH;

OCO3HAHUE JIMYHOTO BKJIAJa B TOCTPOCHHUE YCTOWYUBOTO OyIyIIEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOMM POJUTEISIM, CO3/IaHUI0 CEMbU HA OCHOBE
OCO3HAHHOTO TPUHATUS 1EHHOCTEW CEMEHHOW KHU3HU B COOTBETCTBUU C
TpaIuLusMu Haponos Poccuu;

4) 3cTeTH4€eCKOr0 BOCIIMTAHUSA:

ACTETHUYECKOE OTHOIICHHE K MHpY, BKJIIOYAs JCTETUKY OBbITa, HAYYHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOILICHUI;



NOHMMaHUE SMOLMOHAIILHOTO BO3IEMCTBHSI )KUBOI MPUPOABI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@)KEHUIO B Pa3HBbIX BUAAX HCKYCCTBA, CTPEMJICHHE
NPOSIBIISITh KAY€CTBA TBOPUYECKOU JTHUYHOCTH;

S) ¢usuyeckoro BocnuTaHHMsA, (POPMHMPOBAHMS KYJbLTYPbl 310POBbS U
IMOLHOHAJBHOIO 0JIarONMOJIy4nsi:

NOHMMaHUE U peaju3alus 3J0pOBOro M Oe3omacHoro obpasa >XKHU3HU
(3m10poBO€  TUTaHWE, COONIIOJIEHUE TUTHEHUYECKUX TMpaBWI U HOPM,
cOalaHCUPOBAHHBI PEXHUM 3aHATHH U OTABIXA, peryisapHas Quudeckas
aKTUBHOCTH), OEpEeKHOT0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K
COOCTBEHHOMY (PU3HUECKOMY U IMICUXUYECKOMY 3/I0POBBIO;

NOHMMaHWE LEHHOCTH NPaBWJI HHIUBUAYAJbHOIO M  KOJJIEKTUBHOIO
0€30MacHOT0 MOBEICHUS B CUTYAIIHIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHME TOCJEICTBUN W HETMPUATUS BPEIHBIX MPUBBIUEK (YMOTpeOICHUS
aJIKOTOJIs1, HAPKOTHUKOB, KYpPEHHS);

6) Tpy10BOIr0 BOCIIUTAHUSA:

TOTOBHOCTb K TPYZY, OCO3HaHHE IEHHOCTH MacTePCTBA, TPYAOIIO0UE;

TOTOBHOCTh K AKTHBHOHW JEATETbHOCTH TEXHOJOTHYECKOW W COLMAaIbHOU
HANpaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATh, TUIAHUPOBATh U CAMOCTOSITEIIHHO
BBITOJIHATD TAKYIO JACSITEIbHOCTD;

UHTEpEC K pa3inyHbIM cepaM NpoecCHOHAIBHON NesSTENIbHOCTH, YMEHHUE
COBEpILAaTh OCO3HAHHBIM BBIOOp Oyaymieil mpodeccun U peai30BbIBATH
COOCTBEHHBIE KHU3HEHHBIC TUIAHBI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa30BaHWIO M CaMOOOpa30BaHHUIO Ha
MPOTSKECHUM BCEU KU3HU;

7) 3K0JIOTH4€CKOT0 BOCIIMTAHMS

HKOJIOTUYECKH 1€JecO00pa3Hoe OTHOLIEHHWE K MPHUPOAE KAaK HCTOYHHKY
KU3HU Ha 3emJie, OCHOBE €€ CyIleCTBOBAaHMUS;

NOBBIIICHUE YPOBHS OKOJOTHYECKON KyIbTYphl: TNPUOOPETEHHE OIbITa
IUIAHUPOBAHUS TIOCTYNIKOB W OLEHKH MX BO3MOXHBIX MOCIEACTBUN IS
OKpY’Karollel cpeabl;

OCO3HaHUE MIOOAIBHOIO XapakTepa IKOJIOTMYECKHX MpoOieM MU MyTed HuX
perieHus;

CIIOCOOHOCTh HMCIONB30BaTh MPUOOpETaeMble TMPU HM3YYCHUH OWOJIOTHH
3HaHHWA M YMEHHS TMpU pEIIeHUH NpobJaeM, CBA3aHHBIX C pPalMOHAIbHBIM
IPUPOJIOTIONIb30BaHNEM  (COONIOZICHWE  TpaBUJ  TOBEICHUS B IPHUPOJE,
HaNpaBJICHHBIX HAa COXpPaHEHHE pPAaBHOBECHS B JKOCHCTEMaxX, OXpaHy BHJIOB,
3KOCUCTEM, OUochephl);



AKTUBHOE€ HENPUATHE JACHUCTBUU, MPUHOCAIIMX BpEN  OKPYXKarOLIEH
IPUPOIHON cpefie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSTHBIE HKOJOTUYECKHE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBPAIIATh UX;

HaJM4Yue Pa3BUTOTO SKOJIOTUYECKOTO MBIIIJICHUS, YKOJIOTUYECKOU KYIbTYPHI,
OmbITa NEeATENbHOCTH AKOJIOTMYECKOM HaIPaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MMHU B TMO3HABaTE€IbHOW, KOMMYHUKATHBHOW W COIMAIBHOU
MPaKTUKE, TOTOBHOCTH K yYaCTHIO B MIPAKTUUYECKOU ACATEILHOCTH IKOJIOTHYECKOM
HaIpaBJIECHHOCTH;

8) HEHHOCTH HAYYHOI'0 IMO3HAHMS:

c(hOpMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHsI HAyKH U OOILIECTBEHHOW MPAKTHUKHU, OCHOBAHHOIO HA JHUAJIOTE
KYJBTYp, CIIOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YHUTATEIBCKOM KYyJIBTypbl Kak CpEJCTBa
B3aUMOJICIICTBUS MEXAY JIIOJbMHU U MO3HAHUS MUPA;

NOHUMaHWe crhernupuKky OUOJOTUM Kak HayKd, OCO3HaHHS €€ poilud B
dbopMUpOBaHUHU PALMOHATIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUU IIEJIOCTHOTO
MpeAcTaBiIeHUus 00 OKpYXKarolleM MHUpPE KaK O €IMHCTBE MPHUPObI, YelloBeKa U
o011ecTBa, B TO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH M pelleHHH MpoliaemM
COXpaHEHHUs IPUPOAHOTO PABHOBECHS;

yOexXAEHHOCTh B 3HAYMMOCTH OWOJIOTHH JJIi COBPEMEHHOM IMBUIM3AINU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEAMIIMHBI, CO3JIaHHE MEPCIIEKTUBHBIX
OMOTEXHOJOIUH, CHOCOOHBIX pElIaTh  PECypCHble  MpoOJeMbl  pa3BUTHUSA
YeJI0BEUYECTBA, MTOMCKA MyTeH BHIXOJA U3 MIOOAIBHBIX YKOJIOTHYECKUX MPOOIeM H
obOecrieueHusi  mepexofa K  YCTOMYMBOMY  pa3BUTHIO,  palldOHAIHLHOMY
UCIOJIb30BAHUIO TPUPOJHBIX PECYypcOB M (POPMHUPOBAHUIO HOBBIX CTAaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHUM OUOJOTUYECKUX 3HAHUWA B LEIAX
MOBBIIMICHUS OOIMIEH KyJIbTypbl, €CTECTBEHHO-HAyYHOW TPAMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIIMOHAJIILHONW TPAaMOTHOCTH OOydYarommxcsi, (opMupyeMoi
IpU U3y4YeHUU OMOJIOTUH;

MOHUMAHHE CYIIHOCTU METOJOB MO3HAHUS, HUCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IIOJyYyaeMble 3HAHUS Ui aHalu3a H
O0OBSICHEHUS SIBJICHUN OKPY>KAIOIIET0 MUpa W MPOUCXOMSAIMNX B HEM H3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHUS HAa OCHOBE HAyuyHbIX (DAKTOB U
UMEIOITUXCSI TAHHBIX C 1EJBI0 TOYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOATENIBHO HCIIOJIb30BaTh OMOJOTMYECKUE 3HAHUS IS
pelieHus NpoodJieM B peaibHbIX )KU3HEHHBIX CUTYAIUSIX;

OCO3HAHHWE I[IEHHOCTH HAy4YHOH NESITENIbHOCTH, TOTOBHOCTh OCYILECTBISATH
MPOEKTHYIO M UCCIIEA0BATEIBCKYIO AEATEIbHOCTh MHAUBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTh M  CIOCOOHOCTh K  HENPEpPhIBHOMY  OOpa30BaHUIO U
caM000Opa30BaHUIO, K AKTUBHOMY ITOJYYEHHIO HOBBIX 3HAHUU MO OWOIOTHH B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTIMHU.

METAINPEAMETHBIE PE3VYJ/IBTATBI

MeTtanpenMeTHbIE pe3yIbTaThl OCBOCHMS y4eOHOro mpeamera «buomorusy
BKJIFOYAIOT: 3HAYUMbIEe IS  (OPMHPOBAHHMS MHPOBO33PEHUS OOYyYaIOIIUXCS
MEXIUCIUIUIMHAPHBIC (MEXIPEAMETHBIE) OOICHAYYHBIC TOHATHS, OTPakKAIOIINE
IEJOCTHOCTh HAy4YHOM KapTUHBI MHUpa U cHeuuPuKy METOJ0B IO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIus, SBJICHHUE, IIPOIIECC,
CHUCTEeMa, HAy4YHBIM (DaKT, MPUHIIMI, THUIIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
ucciaefoBaHue,  HaOMIOJACHUE,  W3MEpPEHHe,  OKCIEPUMEHT MW JIPYTHX),
YHUBEpCAJIbHBIC YyueOHble JeHCTBHUS (IMO3HABaTEIbHbIE, KOMMYHUKATHBHEIE,

PErYIATUBHBIE), oOecreynBarolme (dbopMupoBaHue (GYHKUIMOHAIBHOM
IPaMOTHOCTH U COIMAJIbHOM KOMIIETEHIIMH OOy4arouuxcsi, CIOCOOHOCTh
00yyYaronuxcs UCII0JIb30BATh OCBOECHHBIE MEXAMCLUIUIMHAPHBIE,

MHUPOBO33pEHYECKHE 3HAHUS M  YHUBEpCaJbHble Yy4yeOHbIE JCUCTBUS B
[I03HABATEJIbHON U COLMAJIbHOM IPAKTHUKE.

MeTtanpeMeTHbIE PE3yabTaTbl OCBOEHUS NPOrPaMMbl CPEAHET0 OOIIEro
00pa30BaHUs JOJHKHBI OTPaXKaTh:

Ogaanenne YHHBEPCAJIbHBIMH y4eOHBIMHU NMO3HABATEJIbHBIMH
AeCTBUAMM:

1) 6a3oBbIe JJOrMYeCKHeE eHCTBHS:

CaMOCTOSITENIbHO  (pOopMynupoBaTh M aKTyaJlH3upoBaThb  MpoOiIeMmy,
paccMarpuBarb €€ BCECTOPOHHE;

UCIIOJIb30BaTh IIPU OCBOCHHMM 3HAHUM TMPUEMBI JIOTMUECKOTO MBILIJIEHUS
(ananu3a, cuHTE3a, CpaBHEHUS, Kiaccu(pUKaIuu, 0000IIeHHS ), PACKPBIBATH CMBICIT
OMOJOrMYEeCKUX MOHATHH (BBIACNATh UX XapaKTEpHbIE MPU3HAKH, YCTAHABIUBATh
CBSI3M C IPYTUMU NOHATHSAMU);

ONPENENSATh e JEATEIbHOCTH, 3a/JaBas IapamMeTpbl U KPUTEPUHM HX
JOCTUKEHHUSI, COOTHOCUTD PE3YNbTATHI ACATEIbHOCTH C MIOCTABIEHHBIMU LIEISAMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHATHUS JUIsl OObsICHEHUSI (DAKTOB M SIBJICHUI
YKUBOU MPUPOJIBI;

CTPOUTH JIOTUYECKHE PACCYX ICHUS (MHIYKTUBHBIE, JEIyKTUBHBIE, IIO
AHAJIOTUM), BBIBISTH 3aKOHOMEPHOCTUM U IPOTHBOPEYHST B PaccMaTpUBAEMBIX
SIBJICHUAX, (POPMYIUPOBATH BHIBOJIBI U 3aKIIIOUEHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHbIE cpeacta IS IIPEACTABIICHUS
CYLIECTBEHHBIX CBS3€il M OTHOLIEHUH B M3y4aeMbIX OMOJIOrMYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEYMH  Pa3HOrO0  poOJa,  BBIABIEHHBIX B Pa3JIMYHBIX
WH(OPMALIMOHHBIX UCTOUYHUKAX;

pa3pabarbiBaTh IUIAH pEUIeHUs NPOoOJIEMbl ¢ YYETOM aHaln3a UMEIOLIUXCS
MaTepUaIbHbIX U HEMaTEPHAJIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBBI B JAESATEIBHOCTD, OLIEHUBATh COOTBETCTBHE PE3YJIBTATOB
EJISIM, OLIEHUBATh PUCKU MOCIIEACTBUI IEITEIbHOCTH;

KOOPAMHUPOBATH U BBHIMOIHATH pa0OTY B YCIOBUSIX PeaibHOTO, BUPTYAJIbLHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTHBHOE MBILUICHHUE IPU PEILICHUH KU3HEHHBIX IPOOIIEM.

2) 0a30Bble HCCIeN0BaTeIbCKHUE TeCTBHSI:

BJIa/IETh HABBIKAMU y4€OHO-UCCIEA0BATEIBCKOM U MPOEKTHOM JeATEILHOCTH,
HaBbIKAMU  pas3penieHus 1npolsieM, CIOCOOHOCTbIO U TOTOBHOCTHIO K
CaMOCTOSATEJIbHOMY MOMCKY METOJIOB PEILIEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJOB MO3HAHUS;

UCIIOJIb30BATh Pa3jJW4HbIE BHJbBI JEATEIBHOCTH IO IOJYYEHHIO HOBOIO
3HaHUS, €ro HUHTEpHpeTalud, NpeoOpa3oBaHUI0 M NPUMEHEHUI0 B YYEOHBIX
CUTYallUgX, B TOM YHUCJIE MIPU CO3aHUH YUEOHBIX M COLMATIBHBIX TPOEKTOB;

(dbopMupoBaTh HAYYHBIN THIl MBIIUICHHS, BIAJACTh HAYYHOU TEPMHUHOJIOTHEH,
KJIFOUEBBIMU MOHSITUSMH U METOJIAMH;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHBIE 3a7adyd B 00pa30BaTEILHOM
JESATENBHOCTH U )KU3HEHHBIX CUTYalUsX;

BBISIBJISITh [IPUYMHHO-CJIEICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3a/ady,
BBIJIBUT'aTh THUIIOTE3y €€ pEIIEHUs, HAaXOAMTh apryMEHThl I JOKa3aTesbCTBa
CBOMX YTBEPKJICHHM, 3a/1aBaTh MTapaMeTPbl U KPUTEPUH PELICHUS;

aHAJIM3UPOBAaTh TMOJYYEHHBIE B XOJE€ PEHICHUS 3aJa4d  Pe3ysIbTarhl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OLICHKY HOBBIM CUTYaIlUsIM, OLIEHUBATh IPHUOOPETEHHBIN OIIBIT;

OCYLIECTBIIATh II€JICHANPABICHHBIA IOUCK IEpeHOca CPEACTB U CHOCOOOB
NENCTBUA B MPOPECCUOHATBHYIO CPELY;

YMETh MEPEHOCUTh 3HAHUS B IO3HABATEIBHYI0 M MPAKTUYECKYIO 00JIacTH
KU3ZHEJIEATEITbHOCTH;

YMETh UHTETPUPOBATH 3HAHMS U3 PA3HBIX IIPEIMETHBIX 00JIacTEel;

BBIJIBUTATh HOBBIC WJICU, MpeEJiaraTb OPUTHHAIBHBIE TOJXONbI U PEIICHHUS,
CTaBUTb MPOOIEMBI U 3a/1a4M, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHMUS.

3) pabora ¢ uH(popManHei:

OpPUEHTHPOBATHCA B PA3IUYHBIX UCTOUYHMKAX MH(OpMAUHU (TEKCTE yueOHOrO
nocoOusl, HAyYHO-TIOMYJIAPHOW JIUTEpaType, OHOJOrMYECKHX CJIOBapsAX U
CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIu3upoBaTh



UHGOPMAIMIO PA3IUYHBIX BUJIOB U (OPM MPEICTABICHUS, KPUTUYECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEIIPOTUBOPEUYUBOCTD;

dbopMynHpoBaTh 3aMpoChl U MPUMEHATH Pa3IMYHbIE METOABI MPU TOUCKE U
otOope Omonornveckol WHPOPMAIUKA, HEOOXOAMMOW TSI BBHITTOJIHCHUS YICOHBIX
3ajau;

npuoOpeTarb OMBIT KCIHOJIb30BaHUA HWH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH, COBEPIIICHCTBOBATh KYJIBTYPY aKTUBHOTO MCIOJIb30BAaHUS Pa3IMUHbIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAaNbHYIO  (OpMy  IpencTaBICHHS
ouonorudyeckoil nHPopmaruu (cxembl, rpaduKu, TUArpaMMbl, TaOJIUIIbI, PUCYHKH
" pyroe);

UCIIOJIb30BAaTh HAy4YHBIM $3bIK B KAauyeCcTBE CpPEACTBA IMpu paboTe cC
Ouonormyeckol MHGOpPMALMEl: NPUMEHATh XUMHUYECKHE, (U3HYECKUE H
MaTeMaTH4eckue 3HaKh W CHUMBOJIBI, (HOpMysbl, abOpeBHUaTypy, HOMEHKIATYpY,
UCTOJb30BaTh M MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKUE  CPEICTBA
HAVISIAHOCTH;

BIaJIeTh ~ HABBIKAMU  pAclO3HaBaHWsA W 3alUTHl  HWH(pOpMaIUH,
MH(OPMALIMOHHON 0€30MaCHOCTH JIUYHOCTH.

OBJaieHUe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH /1e/iCTBUSIMM:

1) oOmenue:

OCYIIECTBIIATh KOMMYHHKAIIMHA BO BCeX c(hepax »KU3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTe€ WIM JUCKYCCHUHU MO CYIIECTBY OOCYXIaeMOil TeMbl (YMEHUE 3a7aBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXKACHHS OTHOCUTENIBHO BBIMOJIHEHUS IpengaraeMoi
3aJlaud, YYUTHIBaTh MHTEPECHl U COIVIACOBAHHOCTH MO3UILUHN JPYIHMX YYaCTHHKOB
JMasora Wil JUCKYCCUN);

pacno3HaBaTh HeBepOaldbHbIE CpEICTBa OOUIEHUS, I[OHMMATh 3HAYEHUE
COLIMATbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYallWH,
YMETb CMATYaTh KOH(MIMKTHI M BECTH NEPETOBOPHI;

BJIAJIETh Pa3IMYHBIMU CIIOCOOAMU OOIIEHUS U B3aUMOJACHUCTBUS, MOHUMATh
HaAMEpEeHUs JPYTUX JIOAEH, IPOSBIATh YBAKUTEILHOE OTHOILIEHUE K COOECETHUKY
U B KOPPEKTHOI opMe (HopMyIHpOBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO M3Jararb CBOKO TOUYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB.

2) coBMeCTHAsI 1eSITeJIbHOCTD:

MOHUMAaTh U HWCIOJH30BaTh MPEUMYIIECTBA KOMAaHIHOW W WHIWBUIYaJbHOU
paboThl IPU pelIeHUHU OMOJIOTUYECKOM MpoOieMbl, 000CHOBBIBATH HEOOXOIUMOCTh
NPUMEHEHUS TPYNIOBBIX ()OPM B3aUMOJEHUCTBUS NIPU PEIICHUU YUEeOHOH 3a1a4H;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX NEHCTBUH € yu&€ToM OOIIMX
MHTEPECOB M BO3MOXKHOCTEHN Ka)JI0r0 WiIeHa KOJIJIEKTHBA;



IPUHUMATh [E€JIHM COBMECTHOM  JESTEIbHOCTH, OpPraHW30BBIBaTH H
KOOPAUHUPOBATh NEHUCTBUS MO €€ IOCTHKCHHUIO: COCTAaBIIATH IUIaH JEHCTBUM,
pacnpenensTh pojid C YYETOM MHEHUW YYaCTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM padoThI;

OIICHUBATh KAY€CTBO CBOETO BKJIAJAa M KAXKJIOTO yYaCTHUKA KOMaH/Ibl B 00NN
pe3yabTar 1o pazpaboTaHHBIM KPUTEPUSIM;

npejjiaraTb HOBBIE TIPOEKThI, OLIEHWUBATh WJAEU C TO3UIMA HOBU3HBI,
OPUTHMHAIIBHOCTH, MPAKTUYECKON 3HAYUMOCTH;

OCYHIECTBJISATh MO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B PA3JIMYHBIX
CUTYaIUsX, IPOSBISTH TBOPUYECTBO U BOOOpaKEHNE, ObITh MHUIIUATUBHBIM.

OBiaeHne yHMBEPCAJTbHBIMH PeryJATHBHBIMH JEHCTBUSIMH:

1) camoopranusanus:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUSA JJISI BBIABICHUS MPOOJIIEeM U UX
pEIIeHus B )KM3HECHHBIX U YI€OHBIX CUTYyaIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKUX 3HAHUN I1IEJIEBbIE W CMBICIOBBIC
YCTAHOBKM B CBOHUX JCHCTBHUSIX U IMOCTYIKAX IO OTHOLICHWIO K KUBOW IMPUPOJE,
CBOEMY 3JI0POBBIO U 30POBbI0 OKPYKAKOIIUX;

CaMOCTOSITENIBHO OCYIIECTBIATh ITO3HABATEIbHYIO JIEATEIBHOCTD, BBISBIATH
po0JieMbl, CTaBUTh U (POPMYITHPOBATH COOCTBEHHBIE 3a7a4u B 00pa30BaTEILHOM
NEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSATENIbHO COCTaBIIATh IUIAH PEHICHHS NpoOJeMbl C  Y4EToM
UMEIOIIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXXHOCTEU U MPETIOUYTCHUMH;

JIaBaTh OLIEHKY HOBBIM CUTYaIIHsIM;

pacCHIMPATh paMKH Y4EOHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTCHU;

JieJiaTh OCO3HAHHBIN BBIOOp, apryMEHTHPOBATh €ro, Oparb OTBETCTBEHHOCTH
3a pEIICHHE;

OIICHUBATH MPUOOPETEHHBIN OIBIT;

crocoOCTBOBaTh (POPMUPOBAHHMIO W TPOSBICHUIO HIUPOKON SPYIHWINHA B
pa3HbIX 007acTSIX 3HAHWUW, IOCTOSHHO TMOBBIMIATH CBOM 00pa30BaTEIbHBIN U
KYJIETYPHBI YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYyallHdsIM, BHOCUTb KOPPEKTUBBI B AEATEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LEIISIM;

BJIaJIeTh ~ HAaBBIKAMM  TO3HABATEIbHOM  peduIeKCMM  KaKk  OCO3HAHUSA
COBEPIIIAEMBIX JICCTBUM W MBICIUTEIBHBIX IPOLIECCOB, MX PE3YJIbTaTOB U
OCHOBaHMI, MCMOIb30BaTh NPUEMBI PEUIEKCUM Ui OLICHKM CUTYyalluH, BbIOOpa
BEPHOT'O PEIICHUS;

yMETh OLIEHHWBATh PHUCKM U CBOEBPEMEHHO IPUHHMATh PEHIEHUS MO HX
CHUKEHHUIO;



IIPUHUMATh MOTHUBBI W apryMEHTBbl JAPYIMX IPHU AaHAJIU3€ pe3yJIbTaroB
NEATEIbHOCTH;

3) npuHsATHE ce0s U APYIUX:

OpUHUMATh ceOsl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;

IPUHMMATh MOTUBBI W apryMEHTBhl JAPYIMX [PHU AaHAIU3€ pe3yJIbTaroB
NEATEIbHOCTH;

pU3HABATh CBOE MPABO U MPABO JIPYTUX HA OMIMOKHU;

pa3BUBaTh CIOCOOHOCTh MOHMMATh MUP C TIO3UIUU APYTOTO YEJIOBEKA.

HPEJMETHBIE PE3YJIBTATbBI

[Ipenmetnbie pesynbTarel ocBoeHus mporpamMmmbl COO mo Ouonoruu Ha
0a30BOM YpOBHE BKJIIOYAIOT crienuduueckue st yaeoHoro npeamera «buonorus»
Hay4YHbI€ 3HAHUS, YMEHHUS U CIOCOObI ACHCTBUI MO OCBOCHUIO, MHTEPHPETALNUA U
npeoOpa30BaHUIO0 3HAHMM, BUJIbI JE€ATEILHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUYEOHBIX CUTyallUsX, a TAKKe B peaIbHBIX
KU3HEHHBIX CUTYallMsIX, CBS3aHHBIX ¢ Owuonorued. B mporpamme mpenMeTHbie
pe3yabTaThl MPEICTABIEHBI 10 TOaM 00yYeHUSI.

[IpenmeTHbIE pe3ynbTaTbl OCBOCHUS yueOHoro mpenmera «buonorus» ¢ 10
Kaacce TOKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUN O MECTE U POJIH OMOJIOrMH B CUCTEME HayYHOTrO
3HaHUsA €CTECTBEHHBIX HayK, B dbopMupoBaHuU COBPEMEHHOM
€CTECTBEHHO-HAYyYHOM KapTHHbI MUPa W HAy4YHOTO MHUPOBO33PEHHS, O BKJIAJE
pPOCCHUMCKUX U  3apyOeKHBIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH,
(YHKIIMOHATBHON TPAMOTHOCTH YEJIOBEKa AJIsl PEIICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKPBIBATH COAEPKAHUE OHOIIOTMUECKUX TEPMHUHOB W TIOHSTHIA:
KU3Hb, KJIETKa, OpraHu3M, Merabonu3sM (OOMEH BEIIeCTB U MPEeBpallleHUE
SHEPruu), rOMEOCcTa3 (CaMOpEryJslys), YPOBHEBAsI OpraHU3alus KUBBIX CHUCTEM,
CaMOBOCIIPOU3BEAEHUE (PENPOAYKIIHS), HACIEACTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

yMEHHE W3jarath Ouojoruueckue Teopun (KJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAs, IIEHTpaJIbHasl JOorMa MOJIEKYJsIpHOM Ouonoruu), 3akoHbl (I
Mengens, T. Moprana, H. Y. BaBuiioBa) u yueHus (0 HeHTpax MHOrooopasusi u
MPOUCXOXKJECHUS KynbTypHbIX pactenuii H. V. BaBuiioa), onpenenstb rpaHuUIlbl
WX IPUMEHUMOCTH K KUBBIM CHCTEMAM;

yMEHHUE BJIaJIETh METOJAAMH HAY4YHOTO MO3HAHMS B OMOJIOTHU: HAOIIONEHUE U
ONMCAaHHUE JKMBBIX CHCTEM, IPOLIECCOB W SIBICHUM, OPTaHU3ALMS U IPOBEACHUE
OMOJOrMYECKOT0  HKCIEPUMEHTA,  BBIABWKEHHWE  TUIIOTE3bl,  BBIABICHUE
3aBUCUMOCTH MEXKIY HCCIEIyEMbIMH BEJIMYMHAMU, OOBSICHEHUE MOIYYEHHBIX



PE3yJbTaTOB, HMCMHOJIb30BAHHBIX HAYUYHBIX TOHSATUW, TEOPUW U 3aKOHOB, YMEHHE
JIeJIaTh BHIBO/IBI HA OCHOBAHMHU MOJYUYEHHBIX PE3YyJIbTATOB;

YMEHHUE BBIJICIATh CYIISCTBCHHBIEC TPU3HAKA BUPYCOB, KJIETOK MPOKAPHUOT M
AYKapHWOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTHU
mpolieccoB: 0OMEHa BEIIECTB U MPEBpAIEHUsI SHEPTHH B KIETKe, (POTOCHHTE3a,
IUTACTHYECKOTO W JHEPreTHYEecCKoro oOMeHa, XEMOCHHTe3a, MHTO03a, Meio3a,
OTUTOIOTBOPCHHUSI, Pa3MHOKCHHUS, WHIUBUIYAIIbHOTO Pa3BUTHS  OpTraHHM3Ma
(oHTOTEHE3);

yMEHHUE TPUMEHSATH MOTYUYEHHBIC 3HAHUS IS OOBSICHEHUS OWMOIIOTHYCCKUX
IIPOLIECCOB U SIBJICHUU, JJIs NMPUHATUS NPAKTUUYECKUX PEIIEHUNA B MOBCEIHEBHOU
KU3HU C 1EeNbl0 oOecredeHus 0e30MacHOCTH CBOETO 370pPOBbS U 370POBBS
OKPYXaIOIUX JIFONEH, COOMIOIEHNST HOPM TPaMOTHOTO TOBEICHUS B OKPYKAFOIICH
MPUPOMHON cpene, TOHMMaHWE HEOOXOMUMOCTH WCIOIB30BAHUS JOCTHKCHHM
COBPEMEHHOU Owonorun W OWOTEXHOJOTHH I palMOHAIBHOTO
PUPOIOTIONIb30BAHMS;

YMEHHE pellaTh »JIEMEHTApHbIE TEHETUYECKHE 3aJayd Ha MOHO- U
TUTHOPUIHOE CKpPEIIMBAaHKE, CIEIJICHHOE HACICIOBAaHUE, COCTABJISATh CXEMBI
MOHOTHOPHIHOTO CKPEIIMBaHUS IS TPEICKa3aHUsl HACIEAOBAHHS MPU3HAKOB Y
OpraHU3MOB;

yMEHHUE BBITIONHATH JA0OpAaTOpHBIE M MpPaKTUYECKHe pPabOThl, COONIIONATH
npaBuiia Mpu padbore ¢ y4eOHBIM U JIa0OpaTOpHBIM 000PYI0BaAHUEM;

YyMEHHE KPUTHUYECKA OIICHWBATh W HMHTEPIPETUPOBATH HH(POPMAITUIO
OMOJIOTUYECKOTO  CONEpKaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHHUS U3
Pa3TUYHBIX UCTOYHHUKOB (CPECTBa MAacCOBOM MH(pOpPMAIIMU, HAYYHO-TIOMYJISIPHBIC
MaTepualbl), 3TUYECKHE aCIMeKThl COBPEMEHHBIX HCCIEIOBaHUNA B OHOJIOTHUH,
MEIUITMHE, OMOTEXHOJIOTHH;

YMEHHE CO37aBaTh COOCTBEHHBIC ITMCHMEHHBICE M YCTHBIC COOOIICHUS,
000011ast 6uoIOTrHYeCKy0 HHPOPMAIIUIO U3 HECKOJIBKMX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUNHBIN armapar OUOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHMs yueOHoro mpenmera «buonorus» e 11
Kjlacce NOIKHBI OTPAXKATh!

c(hOpMHUPOBAHHOCTH 3HAHUN O MECTE W POJU OMOJIOTHH B CUCTEME HAyYHOTO
3HAHUS €CTECTBEHHBIX HayK, B dbopMupoBaHUU COBPEMEHHOU
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa W HAyYHOTO MHPOBO33PEHHs, O BKJIAJE
POCCUHCKMX W 3apyOCKHBIX Y4YEHBIX-OMOJIOTOB B  pa3BUTHE OWOJIOTHH,
(GYHKITMOHATBPHON TPAaMOTHOCTH Y€JIOBEKA JUIsl pEIICHUS KU3HCHHBIX 3a71a4;

YMEHHUE PaCKPBIBATh COCPKAHUE OMOIOTHICCKUX TEPMUHOB U MOHSATUIN: BU/I,
NOMYJNSIUsS, TeHOMOHI, SBOJIOIUS, IBWXKYIIHE CHIbI ((HaKTOphI) SBOIOINUH,
MPUCIOCOOICHHOCTh OPraHU3MOB, BHUJA000pa30BaHHE, IKOJIOTHYECKHE (PAKTOPHI,



DKOCUCTEMA,  NPOAYLEHThI, KOHCYMEHTBI,  pPEIyLUEHTbl, 1€MW MUTAHUS,
JKOJIOTUYECKas MUpaMKia, OMoreoreHos, onocdepa;

yMEHUE Hu3/araTb OWOJIOTMYECKHWE Teopuu (dBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETMYECKass TEOpHsI 3BOJIOLMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3aponprmeBoro cxoactsa K. M. bapa, uepenoBaHusi IMaBHBIX HaIpaBICHUNU U
nyteit sBomonuu A. H. CeepuioBa, yuenus o 6uocdepe B. . Bepuasackoro),
OMPENEIATh TPAHULIBI KX TPUMEHUMOCTH K )KUBBIM CUCTEMaM;

yYMEHHUE BIaJE€Th METOAAMH HAYYHOIO MO3HAHMS B OMOJIOTMU: HAOIIONEHHUE U
ONMCAHUE >KMBBIX CUCTEM, MPOLECCOB U SIBJICHUN, OpraHu3alus W MPOBEACHUE
OMOJOTUYECKOTO  DKCIEPUMEHTA,  BBIABIDKEHHWE  TUIIOTE3bI,  BBISABIICHUE
3aBUCUMOCTH MEXJY HCCIEIyeMbIMH BEIUYMHAMHU, OOBSICHEHUE MOITYYEHHBIX
pe3y/IbTaTOB, HMCIOJIb30BAHHBIX HAYYHBIX TMOHSTHUH, TEOPUM M 3aKOHOB, YMEHHUE
JIeNaTh BBIBO/IBI HA OCHOBAHHH IMOJYYEHHBIX PE3YIbTATOB;

YMEHHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKK CTPOEHUS OMOJIOTMYECKHUX
OOBEKTOB: BHUJAOB, MOMYJSALUM, MPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOTeOLIEHO30B U HJKOCHUCTEM, OCOOEHHOCTH IPOILIECCOB: HACJEACTBEHHOU
W3MEHYMBOCTU, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUSs, MPUCTIOCOOICHHOCTH
OpraHU3MOB, JCHCTBUS SKOJOTMYECKUX (PAKTOPOB HA OpPraHU3MbI, IEpPEeHOCca
BEILIECTB M IIOTOKAa SHEPrUM B BKOCHCTEMAX, AHTPOIOIEHHBIX HM3MEHEHHI B
HKOCUCTEMAaX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHUX
IIUKJIOB B Onocdepe;

yMEHHE TPUMEHATHh IMOJYYEHHbIE 3HAHUS ISl OOBSICHEHUS OMOJOTMYECKHUX
IIPOLIECCOB U SIBJICHWM, JUI NPUHATHS NMPAKTUYECKUX PELICHHHW B IOBCEAHEBHOU
KHU3HU C Lenblo oOecrieueHrs O€30MacHOCTH CBOErO 3/I0pOBbS U 310POBbS
OKPYXaIOLUX JIIOJEH, COONIOIEHNS HOPM I'PaMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
OPUPOIHON cpele, MOHUMAaHHE HEOOXOAUMOCTH HCIHOJIB30BAHUS JOCTHKEHHM
COBPEMEHHOW OMOJIOTHH ISl PAlIMOHATILHOTO MPUPOONOIb30BaAHNUS;

yMEHHUE pemiarh IEMEHTapHbIE OMOJIOTHYECKUE 3a]1a4ud, COCTABISATh CXEMBI
nepeHoca BEIIECTB U IHEPTUHU B HKOCUCTeMAaxX (I[EMU MUTAHUSA);

yYMEHHUE BBINOJHATH JA0OpAaTOpHBbIE M MpakTUYeCKHe paboThl, COOIIONATH
npaBuiia Mpu pabore ¢ y4eOHBIM U JIa0OpaTOpHLIM 000PYI0BaAHUEM;

YMEHUE KPUTHUYECKH OIECHUBAaTh W HUHTEPHPETUPOBATH HUHPOPMAIUIO
OMOJIOTUYECKOTO  CONEpKaHUsS, BKIIOYAIONIYI0 TICEBJIOHAYYHbIE 3HAHMUS U3
Pa3NIUYHBIX UCTOYHHUKOB (CPE/ICTBA MAcCOBOW MH(pOpPMAIMU, HAYYHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  NIOOAIbHBIE  DKOJOTMUYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE ITMCBMEHHBIE M YCTHBIE COOOLIEHUS,
00001ass 6uoIOruYecKy0 HHPOPMAIIMIO U3 HECKOJIBKHX MCTOYHUKOB, TPAMOTHO
UCIIOJIb30BaTh MOHSATUNHBIN armapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

Ne i/

HaumeHnoBaHue pa3iesioB U TeM
NPOorpamMMbl

buosnorus kak Hayka

JKuBnle cucTEeMBI U X opraHu3anunsa

XHUMHUYECKHUI COCTaB U CTPOCHUC KIICTKH

}KI/ISHGI[CHTGJ'IBHOCTI) KIICTKHN

PazMHOXeHrE 1 HTHAMBUIYaJIbHOE Pa3BUTHE
OpraHu3MOB

HacnencrBeHHOCTh M1 KBMEHYMBOCTD
OpraHu3MOB

Cenexkuusi oprannu3MoB. OCHOBBI
OHOTEXHOJIOTUU

Koan4yecTBo yacoB

Bcero

KonTpoJabHbI
e padoTbI

IIpakTnyecku
e pabdoThbI

0.5

1.5

JJIeKTPOHHBbIE

(undposbie)
o0pa3oBare/ibHbIE

pecypcebl

bubamoreka [IOK
https://m.edsoo.ru/7f41c29
2

bub6moreka [IOK

https://m.edsoo.ru/7f41¢29
2

bub6muoreka [IOK
https:/m 41c2
2

bubaunoreka [IOK
https://m.edsoo.ru/7f41¢29
2

bub6muoreka [IOK
https://m.edsoo.ru/7f41¢29
2

bub6moreka [IOK

https://m.edsoo.ru/7f41¢29
2

bubaunoreka [IOK

https://m.edsoo.ru/7f41¢29
2



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

bub6moreka [IOK
1 0 0 https://m.edsoo.ru/7f41¢29
2

PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 4


https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KUIACC

HaumeHoBaHMe pa3aesioB U TeM
Ne n/m
NMporpaMmblI

DBOJIIOIIMOHHAS OMOJIOTHSA

Bo3HukHOBEHNE U PAa3BUTHUC KU3HU HaA

3emuiie
3 OpraHu3Mbl 1 OKpY’Karolias cpea
4 Coo01recTBa ¥ DKOJIOrMYECKHNE CUCTEMBI
5 PesepBHoe Bpems

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

KoanuyecTBo 4yacoB

Beero KonTpoibHbI
e padoTbI
9 0
9 0
5 0
9 0
2 0
34 0

IMpakTnyecku
e padoThbI

0.5

2.5

JJIeKTPOHHbIE
(undposbie)
oOpa3oBareJibHbIE

pecypcebl

bubmoreka [IOK
https://m.edsoo.ru/7f41¢cc7
4

bubmoreka [IOK
https://m.edsoo.ru/7f41cc7
4

bubanoreka [IOK
https://m.edsoo.ru/7f41cc7
4

bubnuoreka [IOK

https://m.edsoo.ru/7f41cc?
4

bubmoreka [IOK

https://m.edsoo.ru/7f41cc?
4



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




IHOYPOYHOE INTAHUPOBAHUME
10 KITACC

Ne i/

10

11

Tema ypoka

buonorus B cucreme Hayk

Mertonbl MO3HAHUS JKUBOW TPUPOIBI.
[TpaxTuueckas padora Ne 1
«/cnonb30BaHKE PA3NUYHBIX METOIOB
IPU U3YYEHUU OMOIOTHUYECKIX 00BEKTOBY»
buonornyeckue cuCTEMBbI, TPOLIECCHI U UX
U3y4eHue

XUMHYECKUU cocTaB KiIeTkd. Bona u
MUHEpaJIbHBIE COJIH

benku. CoctaB 1 cTpoeHUE OEITKOB
®epMeHThl — OMOIOTMUECKHE
Karanu3aropsl. Jlaboparopuas padora Ne 1
«/3yueHne KaTaJTuTUYECKOM aKTUBHOCTH
dbepMeHTOB (Ha IpUMEpE aMUIIa3bl WK
KaTajasbl)»

YoieBoapl. JInnuast

HyxknennoBbie kuciotel. ATO

Hcropust u MeToAbI U3yUEHUS KICTKHU.
Kunerounas reopus

KneTka kak nenoctHas )kuBasi cuctema
CrpoeHnue syKapuOTHYECKOM KIETKH.
JlabGopatopnas pabota Ne 2 «3yuenue

Koan4yecTBo yacoB

Bcero

KonTpoJubHbie
padoThI

IIpakTH4eckue
padoTsI

0.5

0.5

0.5



12
13
14

15

16

17
18
19
20

21

22

23

CTPOCHUS KJICTOK PACTCHUM, )KUBOTHBIX,
rpuboOB 1 GakTepHil MO MUKPOCKOIIOM Ha
TOTOBBIX MUKpOTpemnaparax u ux
OTIHCAaHUE»

OOMeH BelecTB Wik METadoIu3M
®oToCUHTE3. XEMOCUHTE3
DHepreTu4IecKuit 0OMeH

JKu3HeHHBIN MK KIETKU. [lenenue
KIeTku. Muro3. Jlaboparopnas pabota Ne
3 «Habnronenne MuTo3a B KJIETKaX
KOHYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MUKpOIIpenapaTax»

buocunTes 6enka. Peakius MmarpudHoro
CUHTE3a

Tpancnauus — 6uocunres Oenka
Hexknerounsie ¢hopMBbI dKU3HU — BUPYCHI
®DopMBI Pa3MHOKECHUST OPTaHU3MOB
Meiio3

OO6pa3oBaHue U Pa3BUTHE MOJOBBIX
kieTok. OmnonorBopenue. Jlaboparophas
pabora Ne 4 «M3yuenue cTpoeHust
MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax»

NunuBuayanpHOE pa3BUTHE OPTaHU3MOB
['eHeTHKa — HayKa O HACJIEJICTBEHHOCTU U
U3MEHYUBOCTH

— e

S O O O

0.5

S O o O

0.5



24

25

26

27

28

29

30

31

32

3aKOHOMEPHOCTH HACJICIOBAHUS
Mpu3HaKoB. MoHOTHOpHTHOE
CKpCIUBaHHE

JurubpuHoe ckpenBaHue. 3aKoH
HE3aBUCHMOT'0 HACJIE0BAHUS IPU3HAKOB

CrernieHHOE HAacIeA0BaHNE TPU3HAKOB.
JlaGoparopHas pabora Ne 5 «3yuenue
pEe3yJIbTaTOB MOHOTUOPUAHOTO U
JUTHOPUIHOTO CKPELIUBAHUS Y
Jpo30(UITBl HA TOTOBBIX
MHUKpOTIpenaparax»

I'eneTruka nosa. HacienoBanune
MIPU3HAKOB, CLEIUIEHHBIX C I10JIOM

HN3menunBocTh. Henacnencrsenuas
M3MEHYHUBOCTh. JIJabopaTopHas padora Ne
6. N3yuenue moaudukamoHHON
U3MEHYHBOCTH, TOCTPOCHHE
BapUALMOHHOTO PsiJia U BapUAIlMOHHOU
KpUBOW»

HacnenctBeHHast '3MEHUHUBOCTb.
JlaGopatopnas pabota Ne 7. «AHanu3
MyTaluid y 1po30(uiIbl Ha TOTOBBIX
MUKpOIIpenapaTax»

I'eneTuka yesoBeka

PesepBHrlit ypok. O6001IeHHE 110 TEME
«HacnencTBeHHOCTh U M3MEHYHBOCTh
OpPraHUu3MOBY»

Cenekius Kak HayKa v IIPoIecc

0.5

0.5

0.5



1 MeTonpl 1 JOCTHIKEHHUS CEIEKIIUNA

pacTeHuM 1 )KUBOTHBIX

buorexHonorus kak orpacib
IIPOU3BO/ICTBA

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

34

34



11 KUIACC

Ne i/

10

11

Tema ypoka

3BOJ’IIOI_II/I${ 1 METOJEI €€ HN3YyUYCHUA

VcTopus pa3BUTHSI IPEICTABICHUH 00
3BOJTIOLIUN

MukposBoIonus

[Tomynsuus Kak sIeMeHTapHasi equHUIA
BUJa U 3BoMonuu. Jlaboparopnas pabota
No 1 «CpaBHeHHE BUAOB 110
MOP(}OIOTHYECKOMY KPUTEPHIO
JIBroKyIIMe CHITBI (3JIEMEHTapHBIC
(haKkTOpHI) IBOTIOITH

EctectBennslit 0T60p U €ro GopMbl
Pe3ynbpTaThl 3BOTIOIUN:
MPUCTIOCOOICHHOCTh OPraHU3MOB U
BHU1000paszoBanue. JlaboparopHas pabota
Ne 2 «Onucanue npucrnocoOIeHHOCTH
opranm3ma u €€ OTHOCUTEIHLHOTO
XapaxkTepa»

HanpapneHus v myTH MakpO3BOJIIOLUU
HeobparumocTs 3BOIIOINHN

Uctopus xxu3uu Ha 3emiie U METOJbI €€
U3y4YeHUs

I'urmoTe3sl MPOUCXOKACHUS KU3HU HA
3emie

KoanuyecTBo 4yacoB

Bcero

KontponbHubie
padoThI

IIpakTH4eckue
padoThI

0.5

0.5



12

13

14

15

16

17

18

19

20

21

22

23

PazButue xxu3HM Ha 3eMIie 1o Ipam U
nepuoaam

OCHOBHBIE TaIlbl HBOTIOIHUU
PacTUTENILHOTO M )KUBOTHOTO MHpA.
[IpakTnueckas padora Ne 1 «M3yuenue
MCKOTIAEMBIX OCTAaTKOB PACTCHUH U
KHUBOTHBIX B KOJUTEKITUSIX)
CoBpeMeHHast CUCTeMa OPraHNYECKOro
MUpa

DBOJTIONHS YeTIOBEKa (AHTPOIIOTCHE3)
JBwxymue cuibl (pakropsr)
aHTpOIIOTEHEe3a

OcHOBHBIE CTa/IUU IBOJIOLUHU YEJIOBEKA
UYenoseyeckue pacsl U IPUPOIHBIE
aJIanTaluy 9eJ0BeKa

PesepBHrlit ypok. O6001IeHHE 110 TEME
«BoO3HUKHOBEHME U pa3BUTHE KU3HU HA
3emiie»

DKOJIOTHS KaK HayKa

Cpenpl 0OUTaHUS U SKOJIOTHUECKUE
(axTopsI

Abuornueckue pakropsl. JlaboparopHas
pabora Ne 3. «Mopdonorudeckue
0COOEHHOCTH PAaCTEeHUH U3 PA3HBIX MECT
oOutanusy. JlaboparopHas padora Ne 4.
«BnusiHue cBeTa Ha POCT U pa3BUTHE
YEpEHKOB KOJIEyCa»

buotnueckue paxkropbl

0.5

0.5



24

25
26

27

28
29

30

31

32

33

34

DKOJIOTUYECKUE XapaKTEPUCTUKH
nomysiiuu. [IpakTudeckas padora Ne 2
«IToncuér MIOTHOCTH MOMYJIAIUN Pa3HbIX
BUJIOB PAaCTCHHID»

Coob1ecTBa OpraHu3MoB — OHOIIEHO3
DKOJIOTHYECKUE CHUCTEMBI (IKOCHUCTEMBI)

OCHOBHBIE IOKA3aTEIN YKOCUCTEMBI.
Oxonornyeckue nupamMuel. CBoiicTBa
skocucteM. Cykieccus

[IpuponHbie SKOCHCTEMBI
AHTPOITOTEHHBIC YKOCHCTEMBI
buocdepa — mobanpHas sKocucTeMa
3emiu

3aKOHOMEPHOCTH CYyIIECTBOBAHUS
ouochepsl

YenoeuecTBo B Onochepe 3emnu
CocyniecTBOBaHHE TIPUPOJIBI U
YesoBeYeCTBA

PesepBHeIil ypok. O000IICHHE TEMBI
«Coo0111ecTBa U IKOJIOTHYECKHE
CHCTEMBD»

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34

0.5

2.5






ITPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA3OBATEJIbHOM ITPOT' PAMMBI

10 KJIACC

Kon
NpoBepPsIeMoOro
pe3yabrara

1

2

3

4

5

IIpoBepsieMble MpeIMeTHBIE Pe3YJILTATHI 0CBOEHHS OCHOBHOI
o0pa3oBaTe/ibHOIi MPOrpaMMbl cpeHero od1ero 00pa3oBaHus

CdhopmupoBaHHOCTh 3HAHUII O MeCT€ U POJIU OUOJOTHUU B CHUCTEME
HAy4YHOT'O 3HaHMSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHUN COBPEMEHHOM
€CTECTBEHHO-HAyYHOM KapTHHBI MHpA U HAyYHOI'O MHUPOBO33PEHHUS; O
BKJIa/IE POCCHUMCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
Oouonornu; QyHKIMOHAIBHONW TPAMOTHOCTH 4YEJIOBEKa JUIsl PELIeHUs

KU3HCHHBIX 3a1a4

VYMeHHe pacKpblBaTh COAEp)KaHUE OMOJIIOTMYECKMX TEPMHUHOB MU
TOHSTUM: KU3HB, KJIETKA, OpTraHnu3M; MeTa0oiu3M (0OOMEH BEIIECTB U
IIPEBpALEHUE SHEPruM), roMeocra3 (camoperyisuusi), ypOBHEBas
OpraHu3alUsl JKUBBIX CHCTEM, CAMOBOCIIPOM3BEICHUE (PENpPOLyKIIHS),

HACJIC€ACTBCHHOCTb, UBMCHYUBOCTD, POCT U Pa3BUTUC

VYMeHue nznararb OMOJIOrMUYECKUe TEOpHUH (KJIETOYHAsl, XPOMOCOMHas,
MyTanuoHHas), 3akoHbl (I. Mengens, T. Moprana, H.W. BaBunosa) u
yueHus (0 IIEHTpax MHOToOOpa3us M TMPOUCXOXKICHHS KYIBTYPHBIX
pacrenuiit H.I1. BaBuiosa), onpenensTe rpaHuIbl UX IPUMEHUMOCTH K

KHNBBIM CUCTCMaM

YMeHue BiageTh METOAAMHM HAyyHOTOo TIO3HaHHWS B OHUOIOTUU
(HaOmrofileHHe M OMMCAHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUN;
opraHu3aisi W  TPOBEICHHE OWOJIOTMYECKOTO  JKCIEPUMEHTA,
BBIJIBUKEHUE  TUIIOTE3bl;  BBISIBICHHE  3aBUCUMOCTH  MEXAY
UCCJIEyeMbIMH BEIMYMHAMH, OOBSICHEHHE IMOJYYCHHBIX PE3yJabTaToB,
UCIIOJIb30BaHHBIX HAy4YHBIX IOHSATHH, TEOpUH M 3aKOHOB; YMEHHE

ACJIaTb BBIBOABI HA OCHOBAHWHU IMOJTYYCHHBIX p€3YJH)TaTOB)

YMeHue BBUICTATh CYIISCTBEHHBIC MPU3HAKH BUPYCOB, KIIETOK
MPOKAPUOT H  DYKAPUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHu3MOB; OCOOEGHHOCTH TpPOIECCOB OOMEHa  BEIIECTB U
MpeBpalleHUs] SHEPruu B KJIETKe, (POTOCHHTE3a, IJIACTHUYECKOTo U
DHEPreTHYECKOro  OOMEHa,  XEeMOCHMHTEe3a,  MHTO3a,  Meio3a,
OIUIOIOTBOPEHUS,  PA3MHOXKCHHUS,  HWHAWBHUIYaILHOTO  Pa3BUTHUSA

opranu3ma (OHTOTEHE3)



10

11 KJIACC

Kon

NpoBepsieMoro

pe3yabTara

VYmMmenne MMPUMCHATH IIOJTy4YCHHBIC 3HAHUA JJIS 00BSICHEHUS
61/IOJIOFI/I‘-I€CKI/IX nmponeccoB u HBHCHHﬁ, JJId IPUHATUSA TTPAKTUYCCKUX
pelIeHni B MOBCEIHEBHOM KHU3HU B IIENIAX oOecrieueHus: 6€30MacHOCTH
CBOETO 3/I0OPOBBS U 37I0POBbSI OKPYKAIOIIMX JIIOZEH, COOMIONEHUS HOPM
rPpaMOTHOTO  TOBEACHUS B  OKPYXAWOIIEH NPUPOJHOM  CpEne;
IIOHUMAaHUC HCOGXOI[I/IMOCTI/I HNCITOJIB30BaHUA I[OCTI/I)KGHI/Iﬁ
COBPEMEHHOH OHONOTMU ¥ OHOTEXHONOTHH JUIS PAlMOHAIBLHOTO

MPUPOOTIONH30BAHUS

YMeHue pemiath dJIeMEHTapHbIE TEHETHUYECKHE 3aJa4d Ha MOHO- U
TUTHOPUIHOE CKpEIIMBaHWe, CIEMJICHHOE HACJIeIOBAaHUE; COCTABISIThH
CXeMbl ~ MOHOTHOPHJIHOTO  CKpPEIIMBAHWUS IS  TPEICKa3aHUS

HACJICAOBAHUSA ITPU3HAKOB Y OPpTaHN3MOB

YMeHue BBINONHATH JaOOpaTOpHbIE W NpPAaKTHUYECKHE pPaboTHl,
coOmonare mpaBuwia mpu pabore ¢ y4eOHBIM U JTaOOPaTOPHBIM

obopynoBaHueM

VYMeHHe KpUTHYECKHM OLEHMBATh U MHTEPHPETHPOBATH MH(OPMALMIO
OMOJIOrMYECKOro COIEP KAHUS, BKIIOYAIOLIYIO IICEBJIOHAYYHbIE 3HAHUS
U3 paznuyHbIX McTouHuKOB (CMU, HayuHO-ONyssipHBIE MaTepHUalbl);
TUYECKUE AaCIEKTbl COBPEMEHHBIX HCCIEIOBaHUNA B OMOJIOTHUH,

MeIUIMHE, OMOTEXHOJIOTHU

YMeHue co3liaBarh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001m1as1 OMOTOTUUYECKYI0 MH(POPMAITUIO M3 HECKOJIBKUX HCTOYHHKOB,

rpaMOTHO HCITIOJIB30BATh MMOHATUMHBIN arrmapar OouoJIoruu

IIpoBepsieMble MpeIMeTHbIE Pe3yJabTAThl OCBOEHHUSI OCHOBHOI
o0pa3oBaTeJbHOI MPOrPaMMBbI CPEIHEro 0011Iero 00pa3oBaHus

ChopMHpPOBAaHHOCTb 3HAHMM O MecTe M POJIM OMOJOTMH B CUCTEME
HAay4HOTO 3HAHUS €CTECTBEHHBIX HayK, B (JOPMUPOBAHHH COBPEMEHHOI
€CTECTBEHHO-HAyYHOM KapTHHBI MHpA U HAyYHOI'O MHUPOBO33PEHHUS; O
BKJIa/IE POCCHUMCKHX M 3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE
Ouonoruu; (yHKIMOHAIBHON TPaMOTHOCTH YEJIOBEKa JIsi PELICHHS

KU3HCHHBIX 3a1a4

VYmenne PAaCKpbIBaTb COACPKAHHUC OMOJOrHYECKHX TCPMUHOB H

MOHSATUIN: BUJ, TOIYJALMS, TEHO(POHI, DBOJIOLHMS, IBIKYIIHE CHIIbI



(daxTopsr) SBOJTIOINH, MPUCTIOCOOICHHOCTh OpraHU3MOB,
BU000pa3oBaHue, 9KOJIOTUYECKHE GbaxTopsl, IKOCUCTEMA,
MPOAYLEHTHI, KOHCYMEHTBI, PEIYIIEHTHI, IETTH MTUTaHHsI, SKOJIOTHIECKas
nupamua, OuoreoreHos, onochepa

YMeHue uznaratb OMOJIOTHYECcKHe TEOpPHH (IBONIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHS  OBOJIOIWMH), 3aKOHBI U
3akoHOMepHOcTH (3apoabimeBoro cxoacrsa K.M. bapa, uepenoBanus
[IaBHBIX HampaplieHUi u myteit sBomonnu A.H. CeBepiioBa, yueHus o
owmochepe B.M. Bepnanckoro), omnpeaensTh TpaHHUIBl  HUX

MPUMCHUMOCTH K )KMUBBIM CUCTEMaM

YMeHue BIaJeTh METOJAAMH HAYyYHOTO TIO3HAHHMS B OHOJIOTHH
(HaOmroleHNe W OINHMCAHHME JKUBBIX CHUCTEM, IPOIECCOB W SIBICHUM;
OpraHm3alusi ¢ MPOBEIACHHE OHOJOTHYECKOTO  IKCIIEPUMEHTA,
BBIIBWKCHUE  THUIOTE3bI,  BBISIBICHHE  3aBUCUMOCTH  MEXIY
UCCIICyeMbIMH BEIIMYMHAMH, OOBSICHCHHE IMOJYYCHHBIX PE3yJbTaTOB,
WCIIOJB30BAaHHBIX HAY4YHBIX IIOHSTHH, TECOPUH M 3aKOHOB, YMCHHE

ACJIaTh BIBOABI HA OCHOBAHWHU IMMOJTYYCHHBIX p€3yJIBTaTOB)

YmMmenne BBIACIATH CYHICCTBCHHBIC IIpHU3HAKU CTPOCHUA
OMOJIOTHYECKUX  OOBCKTOB:  BHJIOB, TMOMYJSIUA, POMYIICHTOB,
KOHCYMEHTOB,  PEIYyIICHTOB, = OHMOrCOIICHO30B M  JKOCHUCTEM;
0COOCHHOCTH IPOIIECCOB HACJICICTBEHHOMN HU3MEHYHUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUAO000pa30BaHMS, MPUCIIOCOOICHHOCTH
OpPTraHU3MOB, JICHCTBHS 9SKOJOTHUECKUX (HAaKTOPOB HA OPraHU3MBbI,
MepeHoca BEIIECTB M MOTOKA YHEPTUH B IKOCHCTEMaX, aHTPOTIOTCHHBIX
U3MEHEHUHN B DKOCHUCTEMAax CBOEW MECTHOCTH, KpPyTOBOPOTA BELIECTB U

OMOTreOXMMUYECKUX IIUKIIOB B Onocdepe

YmMmenue MMPUMCHATH IMOJTY4YCHHBIC 3HaHUA JJIsL OOBSICHEHUS
OMONIOTHYECKUX TPOLIECCOB U SBICHUH, JUIsl MPUHATHUS MPAKTHYECKUX
peleHHi B MOBCEIHEBHON )KU3HHU B 1IesIX o0ecneueHus 6e301acHOCTH
CBOETO 3JI0OPOBBSI U 3I0OPOBBSI OKPYKAFOIINX JFOJEH, COOTIONEHIS] HOPM
rPaMOTHOTO  TOBEACHUS B  OKPYXAWOUIEH NPUPOJHOM  CpPEXE;
MOHUMaHHe HEOOX0IMMOCTHU UCTIOJIb30BaHUS JOCTH)KEHUH
COBPEMEHHOM OMOJIOrHH 715 pallMOHAIBHOTO PUPOIOTIONB30BAHNUS
VYMeHue pelarbh 3JE€MEHTapHble OMOJIOTMYECKHE 3aJayH, COCTABIAThH
CXEMBI MIEPEHOCa BEIECTB M SHEPIUHU B IKOCHCTEMaX (LI€MU MUTaHU)
VYMeHue BBINOJHATH J1a0OpaTopHble M IPAKTUYECKHE paboThl,
coOmonarh mnpaBwia npu pabore ¢ y4eOHbIM U JJaOOPATOPHBIM

00opynoBaHuEM
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YMeHHe KPUTHYECKH OLIEHUBATH M WHTEPIPETHPOBATH HH()OPMAIIHIO
OMONIOTUYECKOTO COJCPIKAHMUS, BKIIIOUAIOIIYIO TICEBIOHAYYHBIC 3HAHUS
U3 paznu4HbIX HcTouHuKoB (CMU, HayuHO-IOMYNSIpHBIE MaTepHabl);
paccMaTpuBaTh ro0anbHbIE IKOJIOTHUECKHUE poOIeMBI
COBPEMEHHOCTH, ()OPMHPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MO3HIINIO

YMeHne co3naBaTh COOCTBEHHBIE MMCHMEHHBIE U YCTHBIE COOOIICHHMS,
000011251 OMOTOTHYECKYI0 MH(POPMAIINIO U3 HECKOIBKUX HCTOUYHUKOB,

I'paMOTHO HUCIIOJIb30BATh MMOHATHHHBIN armapar ouonoruu



IMPOBEPAEMBIE QJIEMEHTbBI COAEP KAHUSA

10 KVIACC
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1.1

1.2

2.1

2.2

3.1

3.2

33

HpOBepﬂeMblﬁ IJEMEHT COACPKAHUA

buosnorus kak Hayka

buonorus — nHayka o >xuBoW mpupoxae. Ponp Ouonormm B (popmupoBaHHH

COBpPEMEHHOI Hay4YHOU KapTUHBI Mupa. Cructema OUOJIOrHYeCKUX HayK

Metonpl mo3HaHUS KUBOW NpUpOAbl (HAOIIOIEHUE, HKCHEPUMEHT, OMHMCAHUE,
u3MepeHue, KiIacCU(pUKalusi, MOJCTUPOBAHNUE, CTaTUCTHYeCKas o00paboTka

JIAaHHBIX )
2KuBble cuCcTEMBI U UX OpraHU3aLUs

XKusble cucremsl (OMOCHCTEMBI) KaKk HpeAMET u3ydeHus Ouonoruu. CBoiicTBa

OMOCHCTEM M X pa3HOOOpaszue

YPOBHI/I OpraHu3anu ouocucTeMm: MOJ'IeKy.]'I}IpHO—FeHeTquCKHﬁ, KJ'ICTO‘IHBIIZ,

OpraHU3MEHHbIH, MOMYISAIIMOHHO-BUIOBOM, IKOCUCTEMHBIN, OMOC(EpHBIit
XHUMHUYECKHNA COCTAB M CTPOEHUE KIIETKU

XUMHAYECKHM COCTaB KIETKH. XHWMHYECKHE DIIEMEHTHI: MaKpO3JIEMEHTHI,
MHKpOAJIEMEHTBI. Boma u MuHepanbHble BemecTBa. DOyHKUMH BOABl H

MHHCPAJIbHBIX BEIICCTB B KIJICTKC. HO,Z[IIep)KaHI/IC OCMOTHYECKOro Oajianca

benku. CocraB M crpoeHue OelKoB. AMHHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3zameHuMble M 3aMEHUMbIE AaMUHOKHMCIOTHI. AMUHOKHMCIOTHBIH COCTaB.
VYpoBHM CTPYKTYphl OEJIKOBOM MOJIEKy/bl (IIEpBUYHAs, BTOPUYHAS, TPETUYHAS U
YeTBEpTUYHAs CTPYKTypa). XHUMHYECKHE CBOWcTBa OenkoB. buomornueckue
(byHKIMU OEJIKOB.

®depmeHThl — Ouosnoruuyeckue karanuzatopbl. CTpoeHue (pepMeHTa: aKTUBHBIN
neHTp, cyocrparHas crneuuduanoctb. Kodepmentsl. Burtamuubl. OTiawyams

(epMEHTOB OT HEOPTraHWYECKUX KaTalIn3aTOPOB

VrneBoasl: MOHOcaxapuabl (IVIIOK03a, pubo3a M J1e30KcHpr003a), Iucaxapuibl
(caxapo3a, JakTo3a) M MOJMCAaXapuibl (Kpaxmall, [JIUKOTEH, LEJUTI0I03a).
buonorunueckre GyHKIUH yIIIEBOOB.

Junu s TPUIIIULIEPHIBI, CTEpOU/IBI, dochonunuabl.
I'mapodunbHO-THAPOdOOHBIE CcBoiicTBa. buonornueckue (yHKIUM JUIHIOB.

CpaBHeHI/Ie YIJIIEBOOAOB, OCJIKOB U JIMIIUA0B KaK UCTOYHUKOB SHECPIrun



3.4

3.5

3.6

3.7

3.8

3.9

3.10

4.1

4.2

4.3

Hyxnennoseie kucnorsl: JJHK 1 PHK. Hykieotuasl — MOHOMEPBI HyKIIEHHOBBIX
kucinotr. Crpoenne u ¢ynkumun JIHK. Crpoenne u ¢ynkumun PHK. ATO:

CTpOCHHE U (PYHKIIH
[Tutonorus — Hayka o kietke. Knerounast reopusi. MeTopl H3y4eHHs KIETOK

Knetka kak nenoctHas xuBasi cucrema. OOmIMe MpHU3HAKU KIETOK: 3aMKHYTast
HapyxHass mMemOpana, mojekynbl JIHK kak reHeTwmdeckmii ammapar, cuctema

cuHTE3a Oenka

Tumsl KIETOK: 3yKapuoTHdecKkass U npokapuoTuueckas. OCOOEHHOCTH CTPOEHUS
npokapuoTudeckoil  kierku. Kierounas crtenka Oakrepuil.  CtpoeHue
JYKapUOTHYECKOW KJIETKU. OCHOBHBIE OTIMYMUS PACTUTENBHOM, >KMBOTHOW U

IpUOHON KIIETKH

[ToBEepXHOCTHBIE CTPYKTYpBl KIETOK — KIETOYHAsl CTEHKA, IIMKOKAJMKC, HX
¢bynknuu. [lnasmarnueckas memOpana, e€ cBoiicTBa U GpyHkiuu. [{uromnazma u
e€ opranowabl. OmHOMEMOpAaHHBIE OPTAHOWIBI KIICTKH: JHJIOIUIA3MATHYCCKas
cetp (OIIC), ammapar lonpmxu, sm3ocomsl. IlomyaBTOHOMHBIE OpraHOMIBI
KIJIETKW: MHUTOXOHJpHH, TacTuibl. [IpoucxoxaeHne MUTOXOHAPUN M ILIACTHI.
Bunpl mmactun. HememOpaHHbIE OpraHoubl KIETKH: pUOOCOMBI, KIETOYHBINA

HCHTP, pPCCHUYKH, KT'YTHKH. qDYHKIII/II/I OpraHoru0B KJIICTKH. Brmouenns

SAnpo — perynsatopHblii 1eHTp kieTku. CTpoeHue siapa: siaepHas 00o0Jiouka,

KapuoIu1azMa, XpOMaTuH, SAPBIIIKO. XPOMOCOMBI
TpaHCHIOPT BEIIECTB B KIIETKE
Ku3HenesaTenbHOCTD KIETKU

OOMeH BemiecTB, WJIM MeTa0Omu3M. AcCUMIIIALUSA (IIaCTUYECKHd OOMEH) U
TUCCUMUIIALIASA (SHEPreTHUecKrii oOMEH) — JIBE CTOPOHBI €IMHOTO Ipoliecca
MeTtabonusma. Tumbsl oOMeHa BemiecTB: aBTOTPOGHBIN U rerepoTpodHsblid. Posb

(epMEeHTOB B OOMEHE BELECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE

dotocunres. CBetoBast u TeMHOBas (a3bl poTocuHTe3a. Peakiuu porocuHTe3a.
DddexTuBHOCTh (hoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a NJS JKU3HH Ha 3emiie.
Bnusiaue ycnoBuit  cpenpl Ha  (DOTOCHMHTE3 M CHOCOOBI TOBBIMICHHS €TO0
NPOIYKTHUBHOCTH y KYJBTYPHBIX PAaCTCHUI.

XemocuHTE3. XEMOCHHTE3Upylonme Oakrepuu. 3HAYEHHWE XEMOCHHTE3a JUIs

JKA3HU Ha 3eMiie

DHepreTudyeckuii OOMEH B KIIeTKe. PaclemieHue BeHIECTB, BBIJICICHUE U
aKKyMYJIHpPOBaHHME DJHEPIMH B KIETKE. OTambl JHEPreTUYECKOro OOMEeHa.
I'mukonus. bpoxenue u ero Buibl. KucinopogHoe OKHCIIEHHE, WU KIETOYHOE

JpIxaHue. DPPEeKTUBHOCTh SIHEPTETUUECKOI0 OOMEeHa



44

4.5

5.1

52

53

5.4

5.5

Peakuuu marpuunoro cuntesa. ['enernueckas nndopmanus u JHK. Peanuzanus
reHeTHYeCKoH HH(pOpManuu B KIETKe. [ €HEeTHYeCKHid KOI M ero CBOWCTBA.
Tpanckpunuus — marpuunbiii cunte3 PHK. Tpancnauus — Ouocunres Oenka.

KonupoBanue amunokuciot. Pobs pubocom B OnocuHTe3e Oenka

Hexnerounsie ¢gopmbl xku3Hu — BUpyChl. McTopusi otkpeiTus Bupycos (1.1.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U JKU3HEJESATEIILHOCTH BHPYCOB.
bakrepuodaru. bone3Hn pacTeHWil, >XUBOTHBIX U YEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc ummyHoznedunuta yenoseka (BHUY) — Bo3oyaurens CIIN/a.

[TpodunakTuka pacrpocTpaHeHHs] BUPYCHBIX 3a00sIeBaHUN
PasmHOXeHHE 1 UHIUBUIYaJIbHOE Pa3BUTHE OPTaHU3MOB

Kierounbrii 1WKJI, WM JKU3HEHHBIM LMK KiIeTku. WHTepdaza u MUTO3.
[Tpouecchl, mpotekatoniye B uHTepdasze. Perumkanus — peakiust MaTpUuHOTO
cunre3a JIHK. Crpoenmne xpomocom. XpOMOCOMHBI HabOp — KapUOTHII.
JumionaHeli M TalUIOMAHBIA ~ XPOMOCOMHBIE — HAaOOpBl.  XpOMAaTHIBI.
[{uTonornyeckre OCHOBBI PA3MHOKEHHUS W HWHIUBUAYAJIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne knerku — muto3. Cragum mutosa. [Ipoueccsl, mpoucxonsiive Ha

Pa3HbIX CTAAUAX MUTO34A. buonorndeckuii CMBICII MUTO3a

®opMbl pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe W mojoBoe. Buabl Gecronoro
pasMHOXKEHMsI: JIeJIeHHe HaJBOE, IIOYKOBAHHWE OJIHO- M MHOI'OKJIETOYHBIX,
CropooOpa3oBaHue, BETETATHBHOE pa3MHOXKEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPTaHU3MOB, €TI0 3HAYCHHUEC JIA CCIICKIUN

[TonoBoe pa3sMHOXKEHHE, €r0 OTIIMYHS OT OECIIOJIOTO.
Meito3. Cragun wmeiios3a. Ilponeccel, npoucxoxasdiue Ha cTaausix Menosa.
IToBenenne xpomocom B Meiro3e. Kpoccunrosep. buonornueckuii cMmbICi H

3HaueHUE Meno3a

['ametoreHe3 — mporecc 00pa3oBaHUs TOJOBBIX KJIETOK y )KMBOTHBIX. [Tom0BEIC
JKeJIe3bl: CEMCHHUKU U SSUYHUKU. O6paSOBaHI/Ie M Pa3BUTUC ITOJIOBBIX KJICTOK —
ramer (CrepMaro30u, SHIeKIeTka) — crepMarorene3 u ooreres. OcoOCHHOCTH

CTPOCHHA SIAIEKIIETOK U CIICpMaTO301U10B. OHJ'IO,Z[OTBOpCHI/Ie. HapTeHoreHe3

NuauBuayanpHoe — pasButhe  (OHTOreHe3).  OMOpPHUOHANBHOE  pa3BHUTHE
(aMOpuorenes). DTamnbl SMOPUOHATEHOTO PA3BUTHSI Y MO3BOHOYHBIX KUBOTHBIX:
npobneHue, racTpyasuus, opranoreHes. I[loctamOpuonansHoe paszButue. THIBI
MOCTAMOPHOHAILHOTO Pa3BUTHS: NPSIMOE, HEMpsiMoe (JIMuyuHO4YHOE). BrimsHue
CpeIbl Ha Pa3BUTHE OPTraHU3MOB; (PAKTOPBI, CIIOCOOHBIE BBHI3BIBATH BPOXKIEHHBIC
ypOACTBa.

Poct u pa3Burtue pactenuid. OHTOreHe3 HBETKOBOIO PACTEHUA: CTPOCHUE CEMEHHU,

CTaaAuH Pa3BUTHA



6.1

6.2

6.3

6.4

6.5

6.6

HaCJIeIICTBeHHOCTB U USMCHYUBOCTb OPraHU3MOB

IIpenmer u 3amaum resetuku. Mcropus pa3BUTHs FeHETUKH. BKitax poccuiickux
U 3apyOeXHBIX Y4Y€HBIX B pa3BUTHE TEeHETUKU. MeTOoAbl TI'eHETUKU
(ruOpHUI0TIOTUYECKUH, LIUTOr€HETUYECKUH, MOJIEKYJIIPHO-TEHETUYECKHA).
OCHOBHBIE T€HETUYECKHE MOHATHS. [ eHeTHYecKass CUMBOJIMKA, UCIIOJb3yeMasl B

CXE€Max CKpeLIUBaHUN

3aKOHOMEpPHOCTH HACJIeIOBaHUS TPU3HAKOB, yCTaHOBIEHHBIE [. MeHnzaenem.
MoHorubpuaHoe CKpeniuBaHue. 3aKoH €IWHOO0Opas3wsi TUOPUIOB MEPBOTO
nokoneHus. [IpaBuino MOMUHHUpPOBAaHHSA. 3aKOH pACHICTUICHUS TMPU3HAKOB.
['mnoTe3a ynuctote ramert. [loHOE 1 HEMOIHOE TOMUHUPOBAHHE.

JuruOpuHoe CKpeniBaHue. 3aKOH HE3aBHUCHMOTO HACIEIOBAHUS TPHU3HAKOB.
[{uToreHeTuyeckne OCHOBHI IUTHOPUIHOTO CKpEUIMBAHUS. AHaIH3UpPYIOIIee
cKkpemuBaHue.  Mcrmonb3oBaHHE — aHAJIM3UPYIOIMIETO  CKPCUIMBAHUS  JUIS

ompeeeHUsI TEHOTUIa 0coou

CueruieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cremnjieHHOMY
HacJIeJOBaHUIO TreHoB. Hapymienwe cuerieHMss T€HOB B pe3ynbrare
KPOCCUHIOBEpa. XpOMOCOMHAsi TEOpHsl HacJIEACTBEHHOCTU. [eHeTnueckue
KapThl.

['enetuka mona. XpOMOCOMHOE OIpe/eieHne moja. AyTOCOMBI M TOJOBBHIE
XpoMocOMBl. ['oMorameTHble M reTreporaMeTHble opranu3mbl. HacienoBanue

MMPU3HAKOB, CLUCIUICHHBIX C ITOJIOM

N3meHunBOCTb. Buabl M3MEHYMBOCTU: HEHACJIEICTBEHHAs] M HACJIECACTBEHHAS.
Pob  cpemnbl B HEHACIEACTBEHHOM  W3MEHYUBOCTU.  XapaKTEPUCTHUKA
MOAM(DUKALMOHHON W3MEHUMBOCTU. BapuanuoHHBIA psAg M BapHallMOHHAs
kpuBas. Hopma peaknun npusHaka. KonnuecTBeHHbIE U KAYECTBEHHbBIE TPU3HAKU

U X HOpMa peakiuu. CBoiicTBa MOAM(UKAITMOHHONW U3MEHUNBOCTH

HacnencTBeHHass, WM TEHOTUIIMYECKas, W3MEHYMBOCTh. KomOWHaTHBHAs
U3MEHUYMBOCTb. Meio3 M MOJNIOBOM Mpolecc — OCHOBa KOMOWHATHBHOW
M3MEHYMBOCTH. MyTanuoHHas uU3MeH4YHBOCTh. Kilaccupukanus MyTauui:
TeHHbIE XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUUKMHBI MyTaluil. MyTareHHbIe
(akTophl. 3aKOH TOMOJOTHYECKHUX PSAIOB B HACIEICTBEHHON n3MeHunBoCcTH H.1.

BasuiioBa

I'enetnka uenoBeka. Kapuorun uenoBeka. (OCHOBHBIE METOJbI TE€HETUKH
YeJoBeKa: reHeal0rn4ecKuii, ONMU3HEIOBBIH, LIUTOT€HETUYECKUH,
OMOXMMUYECCKHI, MOJICKYSIpHO-TeHeTHUeCKUd. COBpEeMEHHOE OIpeAciICHHuE
rCHOTUIIA: MMOJJTHOTCHOMHOC CCKBCHHPOBAHUC, TCHOTUIIMPOBAHHUE, B TOM YHUCIIC C
nomoristo [I[[P-ananu3a. HacnencTBeHHble 3a00JieBaHUS YEJIOBEKA: TCHHBIC

6OHG3HI/I, 0oJIe3HU C HacJIeICTBEHHOM npeaApacinoio’)KCHHOCTbHO, XPOMOCOMHBIC
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7.2

7.3

11 KUIACC
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1.1

Oonesnu. Comarnyeckue W TeHepaTWBHble MyTauuu. [IpUHUUIBI 370pOBOTO
o0pa3a JKWM3HH, JMArHOCTUKH, NPOPUIAKTUKH U JICYCHHS TE€HETHUYECKUX
Oone3Hel. MeauKo-reHeTH4eckoe KOHCYJIBTHUpPOBaHUE. 3HaU€HUE MEAMLIUHCKON

TCHETHKH B MPEAOTBPAICHUH U JICUCHUU TeHETUUECKUX 3a00IeBaHNN YEIOBEKa
Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTUH

Cenexnuss Kak HayKa M IpOLECC. 3apOKICHUE CEIIEKIMH M JOMECTHUKALUS.
VYuyenne H.M. BaBmioBa 0 TeHTpax MPOUCXOKICHUS W MHOTrooOpasus
KyJBTYPHBIX pacTeHUU. LIeHTpbI IPOUCXOXKAECHUS TOMAIIHUX JKUBOTHBIX. COpT,
0pOoJIa, IITaMM

CoBpeMeHHbIE METOIbl CeleKIMU. MaccoBbli M MHIUBUAYaAIbHBIH OTOOpHI B
CEJeKUMU pacTeHuil W XMBOTHBIX. OILeHKa 3KCTepbepa. bimskopoacTBeHHOE
ckpemuBanue — HHOpuAMHL Ywucras nauHus. CKpelIMBaHHWE YUCTBIX JIMHUM.
I'erepo3uc, win rudbpuanas cuia. HepoacTBeHHOE CKpeliMBaHUE — ayTOPUAMHL.
Otnanénnas rubpuauzauus U e€ ycnexu. VCKycCTBeHHbBIM MyTareHe3 M
IOJIyYEHUE TOJNUIIIONO0B. JIOCTHXKEHHMS CENEKLUN pAaCTEHUH, >XUBOTHBIX U
MHUKPOOPTaHNU3MOB

buorexHonoruss kak oOTpacib MPOU3BOJACTBA. [E€HHAas HWHXKEHEpHs. Tallbl
co3manust pexomOmHantHOW JIHK wm TpancrenHsix opranusmoB. Kierounas
uHxeHepus. Kierounsle KynbTypbl. MUKpPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KionupoBaHue BBICOKOIPOIYKTHUBHBIX CEJIbCKOXO3MCTBEHHBIX OpPraHU3MOB.
Okonoruyeckue M dtudeckue  mnpodrembl. MO  —  reHeTuMuecku

MOU(DUITUIPOBAHHBIC OPTaHU3MBI

IIpoBepsieMblii 3JIEMEHT COAEePKAHUA

DBOIIOLIMOHHASA OMOJIOTUI

DBOJIONMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuzeTenbcTBA  JBOMIOIUU.  IlameoHTONIOrMYecKre:  MOCIIEI0BaTEeIbHOCTh
IHOABJIICHHUS BHJIOB B HaJ'ICOHTOJ'IOFI/I‘IGCKOI\/’I JICTOIINCH, HCpGXO)IHI)IC q)OpMI)I.
buoreorpaduyeckue: cxoacTBo u pazinuuue dayH U Gprop MaTepruKoB U OCTPOBOB.
OMOpPHOIOTHYECKHE: CXOJICTBA U pasludusi 3MOPHOHOB pPAa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHUE: TOMOJIOTUYHBIE, AHAIOTUYHBIE,

PYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO
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MCXaHHU3MOB HAaCJICICTBECHHOCTHM M OCHOBHBIX MeTa00INIEeCKUX HYTefI Y BCEX

OpTraHnu3MOB

OpomonuonHas  teopuss Y. JlapBuna. IIpeanochulkM  BO3HUKHOBEHMS
JapBUHU3MA. JIBMIKYIME CHIJIBI DBOJIONMHM BUIOB 1O JlapBuUHY (HM30BITOYHOE
Pa3MHOXXCHHE TIPH OTPAHUYCHHOCTH PECYpPCOB, HEONPEACIEHHAS U3MEHYHBOCTD,

0opn0a 3a cyIecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunretnueckass teopus dBomioruu (CTD) M OCHOBHBIE €€ TIOJOXKEHUS.

MuxkposBomrorys. [Tomymnsius kKak eTMHAIA BUAA W DBOITIOINAN

JBuoxyue cuiabl (QakTopbl) 3BOMIONMM BHJIOB B mpupoae. MyTalnuoHHBIN
nporecc U KOMOWHATHBHAS HM3MEHYMBOCTH. llomymsnnoHHbIE BOJHBI U Jpeid
redHoB. W3omsiuust u murpanus. EcrectBeHHblil 0T00p — Hanpasistonuil pakrop
3BOIOIMU. DOPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocobaeHHOCTh  OpraHU3MOB Kak  pe3ynbTar sBoitouuu. [Ipumepsr
pUCHOCcOoOIeHnH Yy Opranu3mMoB. ApoMop(ho3bl U UIUOATANI TALIHH.

Bun u Bunoo6paszosanue. Kpurepun Buna. OcHoBHbIE (OPMBI BUI000Opa30BaHUS:

reorpaduueckoe, 3KOJIOTHYECKOe

MaKpOSBOHIOLII/IH. (DOpMBI 3BOJIFOLIN U CI)I/IJ'ICTI/I‘ICCKEIH, JUBCPICHTHAA,

KOHBEpIeHTHas, napajienbHas. HeobparumocTs 3BoIIOLIUN
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIie

JlonayuHble TIPEICTaBICHUA O 3apOXKACHUM KU3HM. HayuHble Tunoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emsie: abuoreHe3 M maHcrnepMmus. XUMHYEcKas
9BOJIIOLIUAA. ODKCIEPUMEHTAIBHOE IOATBEP)KIAECHUE XUMHUYECKON OSBOJIIOLHH.
Hauanbpupie stanbel 6uonorudeckoil spomonuu. I'mnoreza PHK-mupa. Ilepsbie

KJICTKHU N UX D5BOJIFOLIMA. (DOpMI/IPOBaHI/IC OCHOBHBLIX T'pYIIII )KUBBIX OPraHU3MOB

Pa3Butne xm3Hm Ha 3emse mo spam u nepuopaMm. Karapxeil. Apxeiickas u
nporepo3oiickass dpbl. [lanmeo3oiickas spa u €€ mnepuombl: KeMOpPUUCKUH,
OPIOBUKCKUH, CUIYPUMUCKUH, JACBOHCKUN, KAMEHHOYTOJIbHBIM, IEPMCKHUM.
Me3so30iickas 3pa U €€ Nepuoabl: TPUACOBBIN, FOPCKUN, METIOBOM.

KaitHo3oiickass 3pa u €€ mepuoabl:  MAJCOTCHOBBIM,  HEOICHOBBIM,
AQHTPOIOICHOBBIM. XapaKTEpUCTHKA KIMMara M TEeOJOTMYECKUX IIPOLIECCOB.
OcCHOBHBIE 3TaMbl 3BOJIOLUHN PACTUTEIBHOIO U )KUBOTHOTO MUpa. ApoMop( o3l y
pacTeHnid W KUBOTHBIX. llosiBIeHME, pacuBeT M BBIMUPAHHME TIPYNI KUBBIX

OpraHnu3mMoB

Cucrema OpraHU4Y€CKOro MHpa KaK OTpPaXCHHUE OBOJJIIOLIUH. OCHOBHBIE

CHUCTEMAaTU4ECKHE IPYIIIIBI OPraHU3MOB
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OBOMIONMS YelloBeKa. AHTPOINOJOrusl Kak Hayka. Pa3BuTue mnpeicTaBieHUN O
IIPOUCXOXKACHUN 4esoBeKa. MeTtoabl HW3yueHMs aHTponoreHesa. (Cxoacrsa u
pasnuuus YesloBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJI0KEHNE YETIOBEKa.

JBmwxymue cuibl (pakTopbl) aHTponoreHesa. HacrneactBeHHast H3BMEHUMBOCTD U
ecTecTBEHHBIH 0TOOp. OOIIecTBEHHBIM 00pa3 JKW3HM, W3TOTOBIEHUE OpYIUN

TpyZa, MBILUIEHUE, PEYb

OCHOBHBIE CTaJMM W BETBU HBOJIOLMU YENIOBEKA: AaBCTPAJIONUTEKH, YesoBek
ymensiid, YenoBek mnpsaMmoxoxdmui, YenoBek HeaHAepTalbCckui, Yenosek
pa3ymHbIii. HaXonku MCKOmaeMbIX OCTAHKOB, BpPEMs CYyILECTBOBaHUS, 00JIACTh
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYyAUs

Yenoseueckne pacbl. OCHOBHBIE OOJBIIME PAChl: €BpOIeOUIHAs (€Bpasuiickas),
HETrpO-aBCTPaAION THAS (3xBaTOpHaIbHAas), MOHTOJIOU THAS
(a3marcko-amepukaHckas).  UepTbl  MPHUCIOCOOICHHOCTH  IMPECTaBUTENEH
YeJI0BEYECKUX Pac K YCJIOBUSAM CYIIECTBOBAHUA. ENMHCTBO 4eIOBEYECKUX pac.

Kputuka pacuzma
OpranusMsl U OKpy>Karolas cpena
OKoylorusl Kak Hayka. 3aJadd M pas3iesbl dKOJIOTMH. MeTonpl IKOIOIMYECKHX

UCCIIEeIOBAaHUN. DKOIOrHYecKkoe MUpoBo33peHue. Cpeapl 0OUTaHUs OPraHU3MOB:

BOJHAs, HA3EMHO-BO3AyIIIHAs, IOUYBCHHAs, BHYTPHUOPIraHU3MCHHAA

Oxonorudeckue  (aktopel.  Kmaccudukanus  IKOJIOTHUECKHUX  (AKTOPOB:
abmoTndeckue, OWOTHYECKHE W AaHTPONOTreHHbIE. J[eWCTBHE JKOJIOTHMUYECKHX
(hakTOpPOB Ha OPTaHU3MBI

AbOnotnyeckre (akTophl: CBET, TeMIlepaTrypa, BIXKHOCTb. DOTONEPHOAN3M.
[Ipucnocobnenust OpraHu3MOB K  JCUCTBUIO aOMOTHYECKHX  (DAaKTOpPOB.

buonornyeckue puTMsl

buotnyeckue ¢axTopbl. Bumbl OMOTHYECKMX B3aMMOICHCTBUIN: KOHKYpPEHIIHS,
XMIIHUYECTBO, MapasUTU3M, MYyTyaJu3M, KOMMEHCAJIN3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCaJM3M, HEWTpaim3M. 3HadyeHHEe  OWOTHYECKUX

B3aUMOJICHCTBUM JIJIs CyHI€CTBOBAHUSA OPIraHU3MOB B IIPUPOIHBIX COO6H.I€CTB8.X

OKOJOTUUECKHE XApPaKTCPUCTUKHU MMOITYJIALIUNA. OCHOBHBIE IIOKa3aTcin
nomyJsinuu: 4YUCICHHOCTb, INNIOTHOCTb, POXAACMOCTb, CMCPTHOCTb, HNPUPOCT,

MUrpanus. HI/IHaMI/IKa YUCJIICHHOCTH IOIIYJIAIHUHN U eé peryisinusa

Coo00111eCTBa U DKOJIOTUYECKUE CUCTEMBI
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CooOmectBo opraHu3smMoB — OuoneHo3. CTpykTypel OHOILIEHO3a: BHJIOBa,
IPOCTPAaHCTBEHHAs, Tpoduueckas (muuieBas). Bunbl-nomuHantel. CBs3u B

OnoleHO3€e

DKoJNoru4yeckne cucteMbl  (dkocuctemsbl). llonstTue 00 »skocucremMe u
ouoreorieHo3e. DYyHKIIMOHATbHBIE KOMIIOHEHTBI 3KOCHUCTEMbI: MPOIYICHTHI,
KOHCYMEHTBI, peayleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTUHU B IKOCUCTEME.
Tpoduueckue (muuieBsie) ypOBHU OJKOcuUcTeMbl. [luineBple Lemu U CeTH.
OCHOBHBIE TIOKa3aTe€IM SKOCHCTEMBI: OHMOMAacca, MPOAYKIHUS. DKOJIOTHYECKHE
NUPAMUIBL: TPOAYKLMH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCUCTEM:

YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus

[IpuponHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOHHOIO WJIN
IIMPOKOIMCTBEHHOTO JIeca.

AHTpPONIOT€HHbIE 3KOCHUCTEMBI. ATPO3KOCHUCTEMBI. YpOOIKOCHUCTEMBI.
buonoruueckoe u X034iCTBEHHOE 3HAYEHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak ¢akTop ycToHuMBOCTH 3kocucTteM. CoxpaHeHHe

OMOJIOTUYECKOTO pazHOoOOpa3us Ha 3emie

VYyenne B.M. Bepnainckoro o Ouocdepe. I'panunsl, cocraB M CTpyKTypa
ouocdepnl. JKuboe BemectBo U ero QyHkuuu. OcobeHHOCTH Ouocdepbl Kak
100anbHOM 3KOCUCTEMBI. J(MHaMUYecKoe paBHOBECHE U OOpaTHasi CBsI3b B
6uocgepe. KpyroBopoTbl BemectB M OHOT€OXMMHUYECKHE LUKIBI 3JIEMEHTOB

(yrmepona, azora). 3oHanIbHOCTH Onochepbl. OCHOBHBIE OMOMBI CYIIIH

UenoseuectBo B Onocepe 3emun. AHTPOTIOTCHHBIE M3MEHEHHS B Omocdepe.
['moGaJibHBIEC YKOJIIOTUYECKHE TTPOOTEMBI.
OcHOBa  palMOHAJIIBHOTO  YINpaBJIE€HUS MPUPOAHBIMH pecypcaMHM U HX

HCIIOJIb30BaHUC. I[OCTI/I)KCHI/ISI ouonoruu u OXpaHa IMPpHUPOAbl
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