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MHNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro IMpeameTa
«buonorusn»  coctaBwiIM: KoHUentyaiabHble mnonoxenus PIrOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKke IOJIOXKECHHUS O
cnenuduke OMOIOTHY, €€ 3HAUCHUU B MTO3HAHUU KUBOW MPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS Ue€JIOBEUECKOro oOriecTBa. COrlacHO Ha3BaHHBIM IOJIOKEHUSM,
OTpe/eieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aa€T MpeacTaBiIeHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMU
yueOHOro nmnpeamera «buonorus», omnpeaenser o00sA3aTeIbHOE IMPEIMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue I0 pasjeinaM M Temaw,
PEKOMEHIYEMYIO TIOCTIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 Marepuayia ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€il, JIOTMKM 00pa3oBaTeNIbHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEHN 00yJaromuxcs.

B nmnporpaMme mo OHOJIOTMM TakKXe€ YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JEeHCTBUM OOYydYaroIMXCd 1O OCBOCHHUIO COJACpIKAHUS
OMOJOrMYECKOro 00pa3oBaHUsl.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU OuWoJIoTuH, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HAa pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33pEHUS, HEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, PEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled MpUPOIHOU cpene.
[Toaromy Hapsily ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TakKe 3HAHUHU O
CTPOEHUU >KUBBIX CHCTEM PA3HOI'O PaHra M CyIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOLIECCOB B MPOrpaMMe MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYeHHBIX 3HAHUU B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTHPOBaHU, 00OCHOBaHUS 9KOJIOTUYECKH
1eJIeCO00pa3HOro TMOBEACHUS B OKpYXKAIOIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOM JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpoIUKTOBAHO HEOOXOIUMOCTBIO O00eCIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyallbHBIX 3a7au IIKOJIHHOTO OHOJIOTrHYECKOrO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOy4YaOIIUXCS
CIIOCOOHOCTH aJanTHPOBAaThCS K HW3MEHEHHUAM JUHAMHYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OpraHW3allid M HBOJIIOLUHU, CO3IAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, IKOJOTMYECKOTO MBILIEHHS], IEHHOCTHOTO OTHOIICHHS K dKUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TAKXKE JIsl PELICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Ouonsoruu odecnednBaeT ycioBHs il (OPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbI, COCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYCHUM y4eOHOro IpeamMera
«buoisiorus» COCTaBUIM OCHOBY i ONpENEJeHUs IMOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHHIO €r0 COAEpKaHUsA, MPEACTaBICHHOT0O B Iporpamme 1o
OMOJIOTHH.

Ot6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM O0y4aroluecs: JOJDKHbI OCBOMTh 3HAHUS W YMEHHsS, 3HAUUMBbIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPYJKAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUECKOM aesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HAaHUMU
3aHMMAIOT 3JIEMEHTHI COJIEPKAHUs, KOTOPBIE CIIy>KaT OCHOBOW J1J1s1 (pOPMUPOBAHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMYeCcKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe 110
OMOJIOTMM OCYILECTBICEHO € YYETOM MPUOPUTETHOrO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeameTa «buomorus»
BBIJICJICHBI CIIEIYIOUINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «KneTka kak Ouonoruueckas cucrema», «OpraHu3Mm Kak



Oouonoruueckas cucreMa», «CucTteMa M MHOT000Opa3ne OpPraHudecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOIBI», « IKOCUCTEMBI U IPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss ydueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHWE  OOy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHON
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIOJIB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JIEUCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMNX 3a]1ay:

OCBOCHHME OOYYaIOIIMMUCS CHCTEMbl 3HAaHUH O OWOJIOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIyKAIIUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alliy, BBIAAIOMINXCS OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dbopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUIEKTYaAJbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K H3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3alUY;

CTAaHOBJICHHE Yy oOOydarommxcs oO0meil KyJabTypbl, (YHKIHMOHAJIBHOU
rPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, IOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIIBHOCTH YeIOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEXKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIIECHUS K HEH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTUYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUHN B TTOBCEAHEBHOM KU3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero obOpaszoBanusi «buosorusy», w3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOS3aTEIBHBIM yUE€OHBIM MPEIMETOM, BXOISIINM B
COCTaB MpeaMeTHOM o0nactu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydennsi 6uoa0ruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).

COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM Haykamu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponp Owonormu B (OpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KApTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OTMCaHUE,
U3MEpeHue, KiIacCUpUKAlMs, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konbnos, [Ix. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe PadoThI:

[Ipaktrnueckass padora Ne 1. «Vcnonb3oBaHWE pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbI U UX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenus ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKuH ), OMOChEPHBIM.

JdeMoHCTpauu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBD».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKA. XHUMHUYECKUE DJIIEMEHTBI: MaKpPOXJIEMEHTHI,
MUKPO3JIeMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpAJIbHBIX BelIeCTB B KkieTke. [lomnepxkanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl ~O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U



YeTBEpTUYHAsl CTPYKTypa). XUMHYECKHMe CcBoHcTBa OenkoB. buonormueckue
byHKIUN OEIKOB.

®depmeHThl — Owonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIA IIEHTp, cyOcTpatHas crneuuduunocts. KodepmenTsl. ButamuHbI.
OTnnuus pepMEHTOB OT HEOPTaHMYECKUX KaTaIU3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOOK03a, pubo3a u  JAe30Kkcupudo3a),
aucaxapuipl  (caxaposa, JaKTo3a) W ToyMcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esuI003a). buonornyeckue GyHKIIMM YTIII€eBOIOB.

Jlunuael:  TpUrauuepuabl, QGocPoaUnuasl, CcTepouasl. [HapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu saunuaoB. CpaBHEHUE
yIJ€BOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKIeuHOBBIX KUCIOT. Ctpoenue u ¢pyukuuun JJHK. Ctpoenne u ¢pynkiuun PHK.
Bunael PHK. AT®: ctpoenne u GhyHKIIHNH.

[{utonorus — Hayka o kieTke. Kiietounas Teopus — mpuMep B3aUMOAECUCTBHUS
ujei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHas creHka Oakrepuid. CTpoeHwue
DYKapUOTUYECKON KIETKH. OCHOBHBIE OTJIMYHSI PACTUTEIIBHOW, J>XUBOTHOM U
IrpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPhI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
¢bynkuuu. [nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapat ['ombmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMAbl KIETKH: MUTOXOHIPHH, IJIACTHUIBL.
[Ipoucxoxxknenne MUTOXOHApHM U TulacTua. Bunbr mmactun. HememOpannbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. OYHKIMHA OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynaropHslid HeHTp KiIeTku. CTpoeHue sjpa: siaepHas o0010YKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yuikunc, P. @pankiun, K. M. bap.

Hnarpammer:  «PacnpeneneHne XMMHUYECKHX JJIEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEN.



Tabmuubr n cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX SJIEMEHTOBY,
«CTpoeHne MOJEKyYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OelKay,
«Ctpoenne pepmentay, «Hyknennobsie kucnotel. JJHK», «CtpoeHne monexysl
AT®», «CtpoeHne >yKapuOTHYECKOM KIETKW», «CTpOEHHE KUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue aapa KIETKN», « YTIIEBOIAB, «JIumuap.

ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE ISl TMPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KJIETOK.

JlaGopaTopHble U MPaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 1. «M3yueHWe KaTalIUTHYECKOH AaKTUBHOCTU
dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlabopatopHass pabota No 2. «/3ydyeHue CTpOeHHS KIETOK pacTEHUH,
JKUBOTHBIX U OakTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENaparax M HX
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeEH BENIECTB, WU METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
JUCCUMMWJISALIUS (PHEPreTUUeCKUid OOMEH) — JBE CTOPOHBI €IUHOrO Mpollecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrud B TMOHUMAHUU
MeTaboum3ma.

Tunbl oOMeHa BeliecTB: aBTOTPO(MHBINA U reTepoTpodHbii. Pois dhepMeHTOB
B 0OMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunTte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emsie. BiausiHue ycnoBuii cpeipl Ha (POTOCUHTE3 U CIOCOOBI MOBBIIEHUS €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3JHAUCHHE XEMOCHHTE3a JIJIs
YKU3HH Ha 3emie.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMpPOBAHHE DSHEPruM B KJIETKE. OTambl HSHEPreTMYecKoro oOMeHa.
['mukonu3. bpoxenue m ero Buabsl. KucnoponHoe okucIeHUE, WIH KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIeTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. [eHermyeckas wuHpopmauus u JHK.
Peanuzauus reHetmuyeckoil MH@oOpManuMu B KIETKE. ['@HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTe3
Ooenka. Ortambl TpaHchsiuu. KomupoBanue amuHOKuCIOT. Pomb pubocom B
OounocuHTese Oenka.



Hexnetounsie popmbl sxu3Hu — BUpychl. MicTopust otkpsiTus Bupycos (. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHMSI ¥ KU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CITM/a.
OOpatHast ~ TpaHCKpUIILMsA, peBepraza W uHTerpaza.  lIpodwunaktuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsl: H. K. Konbios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«HepreTudeckuii ooMen», «Ximopormiacty, «Potocuntes», «Crpoenue JJHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «['eHeTnaeckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN UK Bupyca CIIM/a,
oakrepuodaray, «Pemnmukarus JJTHK.

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue JIHK u Tpanckpumnius»,
«buocunres 6enka», « CTpoeHue KIETKU», Mojielb cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHNe M1 MHAMBUAYAJbHOE Pa3BUTHE OPraHU3MOB.

KiieTouHbIii 1UKII, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetkn — muto3. Craaum murto3a. IIpoueccel, npoucxonsime Ha
Pa3HbIX CTAAUSIX MUTO3a. bHOJTOrMYECKUI CMBICIT MUTO3A.

[Iporpammupyemasi ruOeb KJIETKH — aromnTo3.

@DopMbI pa3sMHOXKEHHSI OPraHU3MOB: Oecrosioe U nosioBoe. Buabl Oecrnonoro
Pa3MHOXKEHUS: J€JI€HUE HaJBOE, ITOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOXKEeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €r0 3HAYECHUE JIJI CEJICKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meito3. Cramuu meiio3a. Ilpoueccel, npoucxonsiine Ha CTagusx MeHosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YeHUEe Meno3a.

['amerorenes — mporecc oOpa3oBaHUs TIOJIOBBIX KJIETOK Y JKHUBOTHBIX.
[TonoBeIe kese3bl: CEMEHHUKA U SUYHUKA. OOpa3oBaHHE W Pa3BUTHE IMOJIOBBIX
KJIIETOK — TameT (CrnepMaro30oujl, SHMIEKJIETKa) — CIIepMAaTOreHEe3 U OBOIE€HE3.
OCcoOEHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30ouaoB. OmuiogoTBOpEHUE.
[Taprenorenes.



WunuBunyanbHoe pa3BuTHE (OHTOTeHE3). OMOpHUOHAIBHOE  Pa3BUTHE
(oMOpuorenes). DTanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npoOieHue, racTpysius, opraHorene3. IloctamOpuoHanbHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: TMpPsAMOE, HempsMmoe (JTUIuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pasButue pactreHuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHSI OPraHU3MOBY, «J[BoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pacTEHHN», «BereraTuBHOE pa3MHOXKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuit»y, «CTpOEHUE TIOJIOBBIX KJIETOKY,
«Ctpoenue xpomocoMbl», «Knertounsrii nmukim», «Pemmukanus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMETOreHe3 y MIICKOIMUTAIOIINX U
4eIoBeKa», «OCHOBHBIEC CTaAUN OHTOTECHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIATAIOWIETOY, «SHIeKIIeTKa MeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIlIKa JyKa», MarHUTHas MOJEb-alIuIuKanus «J/leieHue KIeTKW», MOJIEIb
JAHK, monens meTada3zHoi XpoOMOCOMBI.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENnaparaxy».

JlaGoparopuas pabora Ne 4. «M3ydeHHWe CTPOCHHS IIOJIOBBIX KIIETOK Ha
FOTOBBIX MUKpOIIpEnaparaxp.

Tema 6. HacsiencTBeHHOCTH M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuKkd. Micropus pa3Butus reHeTUKHA. Poib nuToI0rnn
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMaxX CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUs MPU3HAKOB, YCTaHOBIECHHbIE . MeHaenem.
MonorubpuiHoe CKpelnMBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMSA. 3aKOH pacCHICIICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOTHOE TIOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEHIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnonp30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.



CuemnieHHoe  HacinefoBaHue mpu3HakoB. Pabora T. Moprana 1no
CLUEIUICHHOMY HAaCJIEJOBaHHUIO FeHOB. HapyleHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCUHTOBEpA.

XpoMOCOMHas TEOPUS HACIEICTBEHHOCTH. | €eHETHUECKHE KaPTHI.

['eneTnka nosia. XpoMOCOMHOE ONpeEAEICHUE Moia. AyTOCOMBI U TOJOBBIE
XpoMOcOMBI. ['omorametrneie M reTeporaMeTHeie OpraHu3mbl. HacienoBaHue
MIPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

W3MeHunBOCTh. BUIbI ”3MEHUMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHENCTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIIMOHHON U3MEHUYUBOCTU. BaprallMOHHBIN psifi U BapyuallMOHHAsi KpUBasi.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUMUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHbie (paKTOPBHI.
3aKOH TOMOJIOTUYECKHUX PSAJIOB B HAclIeACTBEHHON n3menunBocty H. M. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

['enetuka 4yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IIMNTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISPHO-T€HETUYECKUN. CoBpemeHHOE ONPENICIICHHE TE€HOTHUIIA!
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[11P-ananu3a. HacnencTtBeHuble 3a0o0jcBaHUs YEIOBEKA: TICHHBIC OOJIC3HH,
OOJIE3HU C HACJEACTBEHHOM MPEIPacroyiOKEHHOCThIO, XPOMOCOMHBIC OO0JIE3HHU.
Comatnueckue W TreHepaTuBHble MyTanuuu. CTBONOBbIE KIETKU. [IpuHUMAIBI
3I0pPOBOTO 00pa3a >KU3HU, TUATHOCTUKH, NMPO(UIAKTUKH U JICYECHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHKME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAICHUY U JICUCHUU TeHETUUECKUX 3a00JI€BaHU YEIOBEKA.

JdeMoHCTpanuu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuiet u cxembl:  «MOHOTHOpPHIHOE  CKpeIIMBAaHWE HM  €ro
UTOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JluruOpugHoe  CKpeIIMBaHUEY,
«lluTonornyeckne  OCHOBBI ~ JUTHOPUIHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBue AJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTmka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOrO0 ¢ TmojoMm», «KapuoTumbl 4YenoBeKa U KUBOTHBIX», «Buabl



U3MEHYMBOCTHY, «MoaudpukalmoHHas HW3MEHYMBOCTH», «HacnenoBanue pesyc-
bakropay, «I'eneTnka rpynn KpoBu», « MyTallMOHHAs U3MEHYHUBOCTDY.

OOopynoBanue: MoOAENU-AMUIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Henonnoe nmomuHupoBaHuey, «JuruOpuaHoe ckpenmBanue», «llepekpéct
XpOMOCOM», MHUKPOCKON W MuKporpenapar «Jlpozoduia» (HOpMa, MyTaruu
(bOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ysnbTaTOB MOHOTHOPUIHOTO WU
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas pabora Ne 6. «M3yueHne MoauUKAIIMOHHON U3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGopaTtopHas pabora Ne 7. « AHamu3 MyTanuid y Ipo30(uiIbl Ha TOTOBBIX
MHUKpOIIpenaparaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBlieHHWE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHKALUS.
VYuyenue H. W. BaBumoBa 0 1eHTpax TMNPOUCXOKIACHUS U MHOrooOpasus
KyJIbTYPHBIX pacTeHUU. LIEHTpbI MPOMCXOXKIECHMS AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. bIuM3KkopoACTBEHHOE
cCKpemnBaHue — UHOpuAMHr. Yuctas nuHusA. CKpellMBaHHWE YMCTHIX JIMHUU.
['erepo3uc, wnu rubpunHas cuwia. HeponcTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
Otrnanénnas rtubpummuzanuss U e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TONMUILIONA0B. JIOCTMKEHHS CENEKIMM PACTEHHM, >XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoIOTHsT Kak OTpacib NPOU3BOACTBA. ['€HHAs MH)KEHEpHs. OTaribl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE Pa3MHOXKEHHUE PACTEHUU.
KiloHnpoBaHue BBICOKONIPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okojornueckue W dTtudeckue  mpoomembl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HMBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTtenui», «[lopoabl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenuity, «OTnanéHHas rudpuausamus», «Padotel akagemuka M. @. liBaHoBay,



«[omumnongus», «OO0bEKThl OuOTEXHONOTUNY, «KIeTouHble KyIBTYpHl H
KJIOHHpOBaHHEe», «KOHCTpynpoBaHue u nepeHoc reHOB, XPOMOCOM.

ObopynoBaHue: MyJISKU TUIOAO0B U KOPHETIIIONOB TUKHUX (DOPM U KYJIbTYpPHBIX
COPTOB pacTeHui, repoapuil «CenbCKOX03sIiICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypcusi «OCHOBHBIE METOIbI M JOCTHKEHHS CEJCKIMU PACTCHHH U
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIHIO, TUIEMEHHYIO bepmy,
COPTOMCIIBITATENbHBIA  y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPaTOpPHUIO
arpoyHHBEPCHUTETA WM HAYYHOTO IICHTPA).

11 KIIACC

Tema 1. DBoJroLIHOHHASI OHOJIOTHS.

[IpennochUlkn BO3HMKHOBEHHSI JBOJIOIUOHHOW TEOPHUH. ODBOJIOLMOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHOM TEOPUU HA PAa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 3BOMONUU. [laneoHTONIOTMYECKHE: TMOCIEI0BATEIBHOCTD
MOSIBJICHUS BHUJIOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxocTBo U paznuune Gayd u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUs SMOPHOHOB PpAa3HBIX BHUIOB
MO3BOHOUYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y Bcex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennochbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBUKYIIME CHUIIBI ABOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunretnyeckas Teopus 3Botonuu (CTD) u e€ 0OCHOBHBIE MOJIOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTalOHHbIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIil 0oTOOp — HampaBisiommii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOMeHHOCTh OpPraHU3MOB KakK pe3yibTaT dBOMIONUU. [Ipumepsr
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHoBHBIE  (POpMBI
BU1000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.



MaxkposBomonus. @PopMbl  3BOTIOLUMHU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BOMIOIUH.

[IpoucxoxeHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpanuu:

[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. bap, O. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnunps! 1 cxembl: «Pa3BuTHe OpraHMYECKOro Mupa Ha 3emiie», «3apoIbIiin
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
cyliecTBoBaHMEe», «EcTecTBeHHBIH 0TOOP», «MHOroodbpasue copToB pacTeHHID,
«MHoroo6pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamantaumm», «OOmas aereHepauus»,
«/IBmwxymme cwibl 3Bomonun», «Kapra-cxema wapmpyra nyremectsus Y.
HMapsuna», «boprba 3a cymectBoBaHuey, «IIpucnocoOIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUEN .

OOopynoBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOIOB M CeMsH, KoyuieKus «lIpumepsl 3alIUTHBIX MPUCIIOCOOJIEHUN Y
KUBOTHBIX», MOJieNIb «OCHOBHBIE HAINpPaBICHHS 3BOJIIOLMU», 00ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KoJuleKuus «@POpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenp amuiukanus «llepekpéct
XpOMOCOM», BIIaXHble npenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKWY, MUKporpenapar «/[pozodpuna» (Hopma, Myrauuu (HOpMbl KPbUIbEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTUYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIO».

JlaGoparopnas pabora Ne 2. «Onucanve mpuCocoOJEHHOCTH OpraHu3Ma 1
€€ OTHOCUTENBHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpenCTaBlICHHUS O 3apPOKJIECHUU >KM3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHCIepMus. XUMUYecKas
3BOJIIOLIUA. AOUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavyanbHbie 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHUKHOBEHHME NPOTOKJIETKU. [lepBble KIETKM M KX 3BOJIIOLUA.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



Pa3BuTue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas spa W €€ TMEepUOAbl: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUHUCKUH, JEBOHCKUI, KAMEHHOYT OJIbHBIM, IIEPMCKH.

Me3o300cKas 3pa U €€ NMEPUOIbL: TPUACOBBIN, FOPCKHUIA, MEJIOBOM.

KaliHo3oiickas »9pa ®W €€ TMepuoAbl: MaJCOTCHOBbIA, HEOIE€HOBBIM,
AHTPOITON€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOIMU PACTUTENILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH U
KUBOTHBIX. [10siBIIEHHE, pacliBET U BBIMUPAHKE TPYII KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO MHpa KakKk OTpaxkeHHe 3BoJIONUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHA YeOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeactaBieHuil o
IIPOUCXOXKJICHUH 4YeJoBeKa. Meroasl HM3ydeHMsl aHTpororesesa. CxoacTBa u
pasinyus 4eJoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymme  cuiabl  (pakropsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUN TPyZAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yenoek npsaMoxoasmmi, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHbiil. Haxonkum HCKOmaeMbIX OCTaTKOB, BpPEMS CYIECTBOBAHMS, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckre pacbl. OCHOBHblE  OOJbIIME  pachl:  €BPOIEOUHA
(eBpasumiickasi),  HeErpo-aBCTpaJioMjHas  (PKBaTOpUalbHAas),  MOHIOJOUJIHAS
(a3uaTcko-amepukaHnckasi).  UepTsl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YEJOBEYECKUX pac K YCJIOBUAM CYIIECTBOBAaHHS. EIMHCTBO 4YEIIOBEUECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Mumiep, I'. FOpu, 4.
[apBuH.

Tabmuupel 1 cxembl: «BosnukHoBeHne ConaHeuHON cHUCTeMbl», «Pa3BuThe
opraHnyeckoro mupa», «PacturenpHas xierka», <«OKuMBOTHas  KIETKay,
«IIpokapuoTnueckas kieTtka», «CoOBpeMEHHas CHCTEMa OPraHUYECKOI0 MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEpT CTPOCHHUS YEeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBaue moan», «llepsbie
COBPEMEHHBIE JION», «HeroBeYeCKre paco».

O6opynoBanue: My — «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO ueIoBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebia), TEOXpOHOJIOTHYECKass Talnuma, KoyuleKuus «DopMer
COXPaHHOCTH UCKOIIAEMbIX )KMBOTHBIX M PACTEHUI».

JlabopaTtopHble U NpakTHYecKHe padoThbI:

[Ipaktuueckast padbota Ne 1. «M3yyeHue UCKOMaeMbIX OCTaTKOB PACTEHUM U
KUBOTHBIX B KOJUIEKLIHSIX).

OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3msl M OKpYysKaoias cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MEeToAbl 3KOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Kiaccudukanuss skxonorndeckux (akToOpoOB:
abuoTnueckue, OHOTUYECKHME U aHTpONOreHHble. JlelcTBUE HKOJIOTMUYECKUX
(hakTOpOB Ha OPraHU3MBI.

AbGuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoOnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HayeHHe OUOTUYECKUX B3aUMOJEHUCTBUN MJii CYyLIECTBOBAHUS
OpPraHK3MOB B ITPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJISIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMyuka 4uCcIeHHOCTH MOMYJISILUU U €€ peryssus.

JdeMoHCcTpaum:

[Toptpetsl: A. I'ymGonbar, K. ®@. Pynbe, O. ['ekkensb.

Tabnuuel u cxembl: kapta «lIpupoansie 30HbI 3emiuny, «Cpenbpl 0OMTaHUS
Opranu3moBy», «@otonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJISAUUUA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie 1 NpakTHYeCKUE padoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne ocCOOEHHOCTH pacTeHUN H3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas paborta Ne 4. «BinusiHre cBeTa Ha pOCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIIUNA PAa3HBIX BUOB
PaCTEHHIN».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.



Coo0miectBo opranu3MoB — OuoueHo3. CTpyKTypbl OMOIIEHO3a: BHUIOBasl,
MPOCTPaHCTBEeHHAsA, Tpodudueckass (mumeBas). Buapl-momuHanTel. CBsizu B
OHOLIEHO3E.

Dkoyoruueckrue cuctembl (dkocucreMbl). [loHaTne 00 »skocuctemMe W
ouoreonieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYIIECHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckne (muimeBbie) YPOBHHU OKOCUCTEMBI. [lwimeBwie 1€ W CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMomacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKUIMU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
WA IITUPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe v X035HCTBEHHOE 3HAYCHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOMYMBOCTH »3KocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o ouocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouoceprr. Kuoe BemectBo u ero (QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IUKIIBI 3JIEMEHTOB (yriepoja,
a30Ta). 30HATBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['11oGanbHbIE PKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOIbI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0Opasusi Kak OCHOBa yCcToMuMBOCTU Onocdepsl. OCHOBA pallMOHAIBHOTO
VIOpABJICHHUS TMPUPOJHBIMU pecypcaMd M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JlemoHcTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Beprnanckuii.

Tabmumpr u cxemsl: «IlumeBsie nenu», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie coolmiecTBa», «llenmu nuTanusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWMHOTO  Jecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JACWCTBHUS HaA IIpUpoAy», «BaxHeWme WUCTOYHUKHU
3arpsi3HEHMsI BO3JyXa U TPYHTOBBIX BOa», «[louBa — BakHEHIIasi coCTaBiSIONMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexTy, «DaKkTophI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouocheps»,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM 3KpaH Ouochepn»,
«KpyroBopot yrinepoaa B Ouocdeper», «KpyroBopot azota B mpupoae».

ObopynoBanue: Mojenb-anmnKanus « Tunuuneie OHOIEHO3BD», TepOapuit
«PacturenbHble coobmiecTBa», Komiekunu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TrepOapuM U KOJUIEKIMM PpAcTeHUM U
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMYECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, u300pakeHUs OXpaHSAEMbIX BHUIOB
pacTeHU! U )KUBOTHBIX.

[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30OBOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHIA

Cornmacho ®I'OC COO, ycraHnaBiauBarTCs TpeOOBaHUA K PE3yIbTaTaMm
OCBOCHHUSA OOyYaloOIMMHUCA TporpaMM CcpeAaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUSA mpeaMera «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITETBHOCTH
U CaMOOINPENENICHHUI0, HajJu4yhue MOTHBaUM K  OOy4YeHHI0  OHOJIOoTruH,
IIeJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHUNW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IIEHHOCTEH M MCTOPUUYECKUX TPAAMIIUN pa3BUTUS OUOJOTUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMH, MPUCYIIHUMU CUCTEME
OMOJOTUYECKOTO  O0pa3oBaHUs, HAIUYUE DKOJOTHYECKOTO IMPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMU POCCUMCKUMU COIMOKYJIIBTYPHBIMUA, HICTOPUUECKUMH U JYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOICCTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHUS U
CaMOpAa3BUTHUA, PpA3BUTHUS BHYTPEHHEH TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPYyJa U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPYKAIOIIEN CPELE.



JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh U CITOCOOHOCTH 00YJArOITUXCsI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA U OMbITA JAEATEILHOCTA B MPOIIECCE peaiv3alliid OCHOBHBIX HaIpaBIICHUI
BOCIIUTATEILHOUN ESITELHOCTH, B TOM YHCJI€ B YACTH:

1) rpa:kIaHCKOr0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUMCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOM MAEATEIBHOCTH IMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3UIIMIO 10 OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHUSIMU, KYJIbTYPHBIMUA IIEHHOCTSIMU U
COIMAILHBIM TTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHONIIEHUS! K MHEHHUIO OINMOHEHTOB TMpPH OOCYXKJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW 1 BOJIOHTEPCKOMN JEATETbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOM TPaKIaHCKOH UJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IE€pe]l
PonuHol, ropmoctn 3a CBOM Kpad, CcBOKO PoauHy, CBOM S3BIK U KYJIbTYpY,
MPOLJIOE U HACTOSIIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHICKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJIOTMM, TOHUMAHMUS 3HAYCHUs OWOJOTUM B TO3HAHWU 3aKOHOB
MIPUPOJIBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 3a €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHMSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUNCKOT0 HAPOIA;



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUECHTUPYACH HA MOPATHbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIaJ[a B IOCTPOCHUE YCTOMYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOMM POJUTEIISAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOT'O TMPHUHATHS L[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHUE YMOIMOHATBHOTO BO3/ICHUCTBHUSI )KUBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXXEHHUIO B Pa3HbIX BHUJIAX HUCKYCCTBA, CTPEMIICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢usnuyeckoro Bocnutanusi, GOpMHPOBAHHUS KYJIbTYPbl 310POBbS H
IMOLMOHAIBHOIO 0J1ATONOTy YU :

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nuecKas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PM3UUECKOMY U IICUXUUYECKOMY 3/10POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIOICH;

OCO3HAHHE TMOCTEACTBUN W HENPHATHS BPEAHBIX MPUBBIYEK (YIOTPEOJICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0IIO0HE;

FOTOBHOCTh K AKTUBHOW JESATEIbBHOCTU TEXHOJIOIMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHSTh TaKyIO JEATEIbHOCTD;

HWHTEpEC K pa3iuuHbIM cepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa30oBaHUI0O M CaMOOOpa30BaHHWIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUS:

HKOJIOTHYECKH I1€JIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYIlIECTBOBAHMS;



MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHMSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCJHEACTBUNA st
OKPYXKaKOIIEN CPEIbI;

OCO3HaHHME TJI00aIBHOTO XapakTepa JKOJIOTMYECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpHOOpETacMble MPU HU3YYCHUU OUOJIOTHUU
3HAHUS W YyMEHUS TpU pEUIeHUd NOpoO0JeM, CBS3aHHBIX C PalMOHAIBHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TPaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUSA B JKOCHUCTEMAaX, OXpaHy BHJOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXkKaIOUIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJIArONPUATHBIE SKOJOTUYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEAOTBpAILIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATEIbHOCTH HKOJIOTHYECKOM HaIPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEJIbHON, KOMMYHHUKATUBHON M COLIMAIBHOM
IPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN NIEATEITbHOCTH SKOJIOTUYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JHAJIOTE
KYJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/JICHCTBUSI MEXKTY JIFOAbMH U MO3HAHUS MUPA;

MOHMMaHUE cherudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €€ poiu B
(GOpMHpPOBAHUM PALMOHAIBLHOTO HAY4YHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXKaroleM MHpPE Kak O €AMHCTBE MPHUPOJIbI, YelIOBEeKa U
o0miecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pElIeHHU MpoOiIeM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHJIM3AIUU:
oOecrieyeHus: HOBOIO YpPOBHS PAa3BUTUSA MEAMIMHBI, CO3JIaHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble  MNpPOOJIEMBbl  Pa3BUTHS
YEJI0BEUECTBA, MOUCKA MyTeH BBIXOAA U3 TI00aTBHBIX YKOJOTHYECKUX MPOOJIeM U
oOecrieyeHusi  Mmepexoja K  YCTOMUMBOMY  Pa3BUTHIO,  PalMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak



COCTaBHOM 4acTu (PYHKIIMOHAIBHOW T'PAaMOTHOCTH OOydaromuxcs, GopMupyeMoit
pU U3Y4eHUH OUOJIOTHUH;

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIONIb30BaTh IOJy4aeMble 3HAHUS [UId aHalu3a W
OOBSICHEHUS SIBICHUN OKPYKAIOILEro MUpPa M MPOUCXOISAIIUX B HEM HM3MEHEHHH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHUS HAa OCHOBE HAay4dHbIX (AKTOB U
UMEIOLINXCS JAaHHBIX C IENbIO MOTYYSHHSI TOCTOBEPHBIX BHIBOIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHHS IS
peleHus mpoOieM B pealbHbIX KU3HEHHBIX CUTYaIUsX;

OCO3HAHME IIEHHOCTH HAyYHOU JEeSTeNbHOCTH, TOTOBHOCTH OCYIIECTBISTH
IMPOEKTHYIO M UCCIIEA0BATEIbCKYIO IEATEIbHOCTh MHANBHUIYAIHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEphIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTUU B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAIIPEIAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIE pe3yibTaThl OCBOCHHS yuyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAauMMble i1 (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCS
MEXIUCUUIUIMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB IO3HAHUA,
UCITIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTUs, SABJICHHE, MPOLECC,
CUCTEMA, Hay4YHbI (paKT, NPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCcCcleloBaHue,  HaOIOJIeHWe,  HW3MEpPEHUE, OKCIEPUMEHT U JPYrux),
yHHUBEpCajbHble yueOHble JeHCTBUS (TO3HABaTeNbHbIE, KOMMYHHKAaTHUBHBIE,

pEryJIATHUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUUH OOYyYalolluXcs, CIOCOOHOCTh
oOyJaronmxcs UCIIOJIb30BaTh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYCCKUE 3HAHUS W  YHUBEPCAIbHBbIC Yy4eOHbIC JCHCTBHS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPaMMBbl CpEIHEro OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBaanenue YHHUBEpPCATbHBIMH YueOHbIMU NMO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30BblIe JIOrHUecKHue AeHCTBHUA:

CaMOCTOSITeIbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpOBaTh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh NPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KJIacCU(UKAIIUK, 0O00OIICHHUS ), PACKPBIBATh CMBICIT



OMOJOTMYECKUX MOHATHM (BBIIEIATh UX XapaKTEPHbIE NMPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh UENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOTMYECKUE TIOHATUSA JUIsl 0ObACHEHUS (PAKTOB U SIBICHUN
YKWBOW MPUPOJIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEUHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKIIOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIIbHBIE cpexcrtea UL IIPEICTABIICHHUS
CYILLECTBEHHBIX CBSI3€il M OTHOLIEHUH B M3Y4YaeMbIX OMOJOTMYECKHUX OOBEKTaX, a
TaKK€  MPOTUBOPEYMU  Pa3HOrO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
MH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIaH pELIEHHUs HPOOJEeMbl C YYETOM aHaIU3a HUMEIOIIUXCS
MaTepHaIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B I€SITEIIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIbTATOB
LEJSM, OLIEHUBATh PUCKH MOCIEACTBUHN JAESITEIbHOCTH;

KOOPAMHUPOBATh M  BBIIOJHATH pabOTy B  YCIOBUAX  PEAJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOJEHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJIEHUE TIPH PEIIEHUH )KU3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEIbLCKHE NeHCTBUA:

BJIa/IETh HaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U MMPOEKTHON JESTEIBHOCTH,
HaBBIKAMHM  paspelieHusi MpoOsieM, CIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY IOMCKY METO0B PELIEHUS TPAKTUYECKHUX 33]1a4, IPUMEHEHHIO
Pa3IUYHBIX METOJIOB O3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BUJIBI JACSITEIBHOCTH MO MOJYYEHHUIO HOBOIO
3HaHUS, €ro HWHTEepIpEeTaluy, MPeoOpa3OBaHHUI0O M TMPUMEHEHUI0 B Y4E€OHBIX
CUTyalUsX, B TOM YHUCJI€ IPU CO3JaHUH YUE€OHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBIA TUI MBIILJIECHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MTOHATUSAMU U METOJIAMH;

CTaBUTh M (OpMyIUpOBaThb COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX CUTYaLHsIX;

BBISIBJISAITh [IPUYMHHO-CJIEACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIOTE3y €€ peIlleHUs, HaXOAUTh APTyMEHTHI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a1aBaTh MapaMeTPbl U KPUTEPUHU PEILICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PpELICHHsS 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh IPUOOPETEHHBIN OIBIT;



OCYILECTBIISITh IEJICHANIPABICHHBIN MOUCK TMEpPEeHOca CPEeNCTB U CIOCOOOB
JEeNUCTBUS B MPOGECCHOHANTBHYIO CPEy;

yYMETh MEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUYECKYIO 00JacTu
KU3HEAEATEIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE WJEH, NpEJIararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ uHpopmManmeii:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHMKAX MHPOPMALUH (TEKCTE yueOHOTOo
nocoOusl, HAy4YHO-IOMYJIIPHOM JMTEeparype, OHOJOTMYECKUX CIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UpOBATH
UHGOPMAIIMIO PAa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0OCTOBEPHOCTh U HEITPOTHUBOPEYUBOCT;

(GopMyIMpOBaTh 3aMpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Ouosorndeckoi MHMOpMalMKi, HEOOXOAUMOM JIJIsi BBIIOJIHEHUSI YUEOHBIX
3ajay;

NpUOOpETaTh OMBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO UCIOJIb30BAHUS PA3IMYHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTHUMAIbHYIO  (QOpMy  NpeICTaBIICHUS
ononornyeckor uHpopmaiu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIHLIbI, PUCYHKH
¥ JIpyroe);

UCIIONIb30BaTh HAy4yHBIM $A3BIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ovonornyeckod HHPOpMALMEH: TMPUMEHATh XHUMHYECKue, (Qusnueckue u
MaTeMaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarJIsAHOCTH;

BJaJE€Th  HABbIKAMU  paclO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
MH(OPMAITMOHHOW 0€30MaCHOCTH JIMYHOCTH.

OgBiaseHue yHMBeEPCAJIbHBIMH KOMMYHUMKATHBHBIMH JeHCTBUSMMU:

1) o01enue:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX chepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKIEHUS OTHOCHTENIBHO BBIMIOJHEHUS MpeiaraeMoun
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3UILIMNA APYIHMX yYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalibHble CpEeJCTBa OOIICHMs, IMOHUMAaTh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOHPJIMKTHI U BECTH ITEPETOBOPHI;



BIAJCTh PA3IUYHBIMU CIIOCOOAMM OOIIEHUS W B3aWMOJICHCTBHSI, TIOHUMATh
HaAMEPEHUS IPYTUX JIIOJIEH, MPOSBISATh YBAKUTEIHLHOE OTHOIIEHNUE K COOECETHUKY
U B KOppEeKTHOH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHHSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeJIbHOCTD:

MOHUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaTbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTD
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJICUCTBHS MPU PEIICHUH YUeOHOU 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX NEHUCTBHM C y4y€ToM OOIIuX
MHTEPECOB M BO3MOYKHOCTEN Ka)KIOro YjeHa KOJUIEKTHBA,;

NPUHUMATh I€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIMHUPOBATh JCUCTBUS MO €€ JOCTUKEHHUIO: COCTaBIATh IUIAH JEHCTBUM,
pacmpeieniarh poju ¢ Y4E€TOM MHEHHH YYaCTHHKOB, OOCYXKIATh pe3yJIbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
00U pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OILICHMBATh HJEU C TO3UIMH HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJISITh O3UTUBHOE CTPATETMYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO W BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OByaieHHe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

1) camoopranuzaums:

UCIIOJI30BaTh OMOJIOTMYECKUE 3HAHUS JUIs BBISIBICHHUS NPOOJIEM U UX
pEIICHUS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMpAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBbIE U CMBICIOBBIE
YCTAaHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIICHHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3/I0POBBIO U 3/10POBbI0 OKPYKAOIINX;

CaMOCTOATENbHO OCYILECTBIISATh MO3HABATEIbHYIO JI€ATEIbHOCTD, BBISBIISATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaud B 00pa30BaTElbHON
NEATSTLHOCTH U KU3HCHHBIX CUTYaIIHSX;

CaMOCTOATENILHO COCTABJISITH IUIAH  PEIICHUS NpoOJieMbl € YIETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHI;

JaBaTh OIICHKY HOBBIM CHTYAIlHsIM;

pacuIMpsITh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEITOYTCHHI;

JienaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATH €r0, OpaTh OTBETCTBEHHOCTH
3a pEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAHULIMU B
pasHbBIX O0JAaCTAX 3HAHWM, TOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U
KYJbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJAJETh HABBIKAMHM  IIO3HABATEIBHON  peQUEKCMH KAk  OCO3HAHMS
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQUIEKCUM NJIsl OLEHKU CUTyalluu, BbIOOpPA
BEPHOT'O PEILLIECHUS;

YMETh OLEHUBATh PUCKHM W CBOEBPEMEHHO NPHUHHUMATh PEIIEHHUA MO HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBhl JPYIMX IIPpH AHAINU3E pE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

MPUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JJOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEHThl APYrMX I[pU AaHAIHU3€ pe3yJIbTaTOB
NEATEIbHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MTO3ULIUU JPYTOro YeIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOoeHHMs mnporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crieuuduueckue it yueOHoro npeamera «buonorusn»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOObI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
npeoOpa30BaHUI0 3HAHWM, BUJbI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHbIX y4E€OHBIX CUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX C Ouonoruei. B mporpamme mnpenMerHbie
pe3yabTaThl IPEICTaBICHbI 0 TOJaM 00yUYeHHUsI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHoro mpeamera «buosnorus» ¢ 10
Kj1acce NOJIKHBI OTPAKATh:

c(hOpMHPOBAHHOCThH 3HAHUUA O MECTE U POJIK OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOH €CTEeCTBEHHO-
HAay4YHOM KapTHHBl MHpa M HAyYHOI'O MHMPOBO33PEHHS, O BKJIAJE POCCHMCKUX M
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl peLICHUs KU3HEHHBIX 3a/a4;

YMEHUE PACKPbIBATh COJAEpKAaHUE OUOJOTMYECKUX TEPMUHOB U TOHSITHI:
KU3Hb, KJETKa, OpraHu3M, MeTaboiu3M (OOMEH BEIIECTB M IpPEeBpaIleHUE
SHEPIuM), TOMEOCTa3 (CaMOpETyJISIUs), YPOBHEBAsT OPTaHU3AIIMS JKUBBIX CUCTEM,



CaMOBOCHPOU3BEACHHE (PENPOIYKLHSA), HACIEACTBEHHOCTh, U3MEHYMBOCTD, POCT U
pa3BUTHE;

YMEHHE H3JIaraTh OWOJIOTMYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbel (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOTooOpasus u
MPOUCXOXKJIEHUS KyJIbTypHbIX pacTteHuil H. V. BaBuioBa), onpeaensTe rpaHUIlbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB W SIBIICHHI, OPraHU3alMs U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMH BEJIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JI€JIaTh BBIBOJIbI HA OCHOBAHWH MOJYYECHHBIX PE3YIbTATOB;

YMEHHE BBIJEIATh CYIIECTBEHHBIE MPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEIIECTB M MPEBpPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUIACTUYECKOT0 M SHEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOJOTBOPEHUS, PAa3MHOXKEHUSA, WHIAUBHUIYAJIbHOIO PpPAa3BUTHS  OpraHU3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS sl OOBSCHEHUS OMOJOTUYECKUX
IIPOIIECCOB M SIBJICHHUM, IJII NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C LeNplo obOecriedyeHus: 0e30IaCHOCTU CBOETO 3J0POBbsi U 3JI0POBbS
OKPY’KaIOILKX JII0/IeH, COOI0IEHUS] HOPM IPAMOTHOTO MOBEJECHUS B OKpY Karolei
OPUPOJIHON cpene, NMOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHMoIOrnu u OMOTEXHOJIOTHUI TUIS pPalMOHATILHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHHE pellaTh »BJEMEHTapHbl€ T'E€HETUYECKHE 3aJlaud Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHME, CLEIJICHHOE HacJelI0BaHUE, COCTaBISATh CXEMbI
MOHOTMOPHIHOTO CKpPEIIMBaHUS JUIsl MPeICKa3aHus HacleOBaHUSA MPU3HAKOB Y
OpPTaHNU3MOB;

YMEHUE BBINOJIHATH JTA0OPATOPHBIE M TPaKTUYECKUe padOThl, COOIMHOAATH
mpaBuia npu paboTe ¢ ydeOHBIM U Ja00paTOPHBIM 000PYAOBaHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEPKAaHMSI, BKIIIOYAIONIIYI0 TICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(pOpPMALIUU, HAYUYHO-TIOMYJISIPHBIE
MaTepHuaybl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEOBaHUN B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;



YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
00001m1asi OMOIOTUYECKYI0 MH(DOPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB, TPAMOTHO
MCIT0JI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON eCTEeCTBEHHO-
HAay4YHOM KapTUHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pPa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHE pPACKpBIBaTh COJAEpKaHME OUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, SBOMIONUS, ABIKYIINE CUIBI ((haKTOPBI) IBOIIOLNH,
IPUCIIOCOOIEHHOCTh OPraHMW3MOB, BHJI000pa30BaHME, SKOJIOTMUYECKHUe (DaKTOpBHI,
HKOCHCTEMA,  MPOAYLEHThI, KOHCYMEHTBI, pEAYLUEHTbl, LENu MUTaHu,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, onocdepa;

YMEHHE W3jaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOpHsl SBONIONHH), 3aKOHBI U 3aKOHOMEpPHOCTHU
(3apoapimieBoro cxoacrsa K. M. bopa, uepenoBaHus TJIaBHBIX HaIpaBJICHUN U
nyteit ’Bomoruun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEAETISATH TPAHUIIBl UX MTPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO MMO3HAHMS B OMOJIOTHH: HAONIOACHUE U
OINKCaHUE >KUBBIX CHUCTEM, IPOIECCOB M SBJICHUH, OpraHU3alus U NpPOBEICHHE
OMOJIOTMUECKOTO  AIKCIEPUMEHTAa,  BBIIABWKEHUE  TUIIOTE3bl,  BbISBICHUE
3aBHCHUMOCTH MEXAY HCCIEIyEMbIMU BEJIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX
pe3yabTaTOB, MCIOJIB30BAHHBIX HAYUYHBIX TOHSATHUH, TEOPUH M 3aKOHOB, YMECHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICNATh CYIIECTBEHHbIC TPU3HAKU CTPOEHUS OHOJIOTHYECKUX
OOBEKTOB: BUJOB, MOMYyJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolleHO30B M HJKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACJEICTBEHHOU
W3MEHYUBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHMU3MOB, JEHCTBUS SKOJOTHUECKHX (DAaKTOPOB Ha OPraHMU3MBI, MEpeHoca
BEUIECTB U IIOTOKAa JHEPIMHU B DKOCHUCTEMaX, AHTPOMNOICHHBIX H3MEHEHUH B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpPOTa BEIIECTB U OMOr€OXMMHYECKHX
LIMKIIOB B Ouocdepe;

YMEHHE TPUMEHSTh MOJyUYEHHBIC 3HAHUS I OOBSICHEHHUS OMOJOTUYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C IeNplo obOecriedyeHus O0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIUX JII0/IeH, COOIOIEHUSI HOPM IPaMOTHOIO MOBEJCHUS B OKPYXKaIOLIei



OPUPOJHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJIs1 PalliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTApHblEe OMOJOTMYECKHE 3a/1aud, COCTABJISATh CXEMBbI
NepeHoca BeIIeCTB U SHEPTUU B dKOcUCTeMaX (1IeNU MUTaHus);

YMEHUE BBIMOJIHATh JITA0OpATOPHbIE M TPaKTUYECKUE padOThl, COOIIOATH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTUYECKH OICHUBaTh U HWHTEPIPETHPOBATh HHPOPMAIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYIO TICEBJIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(pOpPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIC TMHCbMEHHBIE U YCTHBIE COOOIIEHHUS,
000011asi OMOJIOTUYECKYI0 UH(OPMAIIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUMHBIN anmnapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaudecTBo 4acoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
b K
1 buonorus kak Hayka 2 0.5 nomotexa LO
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
2 JKuBble CUCTEMBI U KX OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
3 XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubnnorexa [IOK
R https://m.edsoo.ru/7f41c292
bubnmorexa LIOK
4 XK
HSHCACATCILHOCTD KICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
6 HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexkuust oprann3MoB. OCHOBBI 3 bubnuotexa [JOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
bubnunorexa LIOK
8 Pe3epBHOE Bpe 1
PBHOC BpeMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HanmeHoBaHHE pa3aeioB H TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
I OBomIONHOHHAs OHONOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
3 Opra"ousmel 1 OK aroIas cpena 5 1 buGnuorexa [IOK
P pyzxatott pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4
Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonb30oBaHue pa3INIHBIX 1 0.5 bubmorexa LHOK
P ' https://m.edsoo.ru/863e6122
METO/IOB IPU U3YUEHUH
OMOJOTHYECKIX 0OBEKTOBY
3 buonornueckue cuctemsl, IPOIIECCHI | bubnnoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMHUuecKkui coctaB KiaeTku. Bona u | bubmuorexa [JOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bu6mmoreka [JOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEIKOB https:/m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3y4yenue | 0.5 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTH KaTajasbl)»
bubmuoreka [JOK
7 v I 1
[JICBOJIBL. /IHITHBE https://m.eds00.ru/863e6870




bu6mmoreka [IOK

8 Hyxnensosie knenotsl. AT® https://m.eds0o0.ru/863e6d5¢
9 Hcropus u meTonbl n3y4eHus bubnunorexa [IOK
kiieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 KieTka kak memocTHas sKuBast
cucreMa
Ctpoenune syKapuoTUYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bu6mmoreka [IOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OaKkTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTIpErapaTax U ux
OTTUCaHUE»
bu6mmoreka [JOK
12 OOMeH BelecTB Wid METa00JIN3M hitps:/m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 PotocunTes. XemoCHHTES https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 JHepreTHeckHii oOMeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
kieTku. Muto3. JlabopaToprast Bu6morexa [IOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 0.5 hitps://m.edsoo.ru/863¢7ded
KJIETKaX KOHYMKa KOpeIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTe3 6enka. Peakmst bubmuorexa [JOK
MaTPUYHOI'O CUHTE3a https://m.edso0.ru/863e796¢
bubmuoreka [JOK
17 Tpancyinmus — GuockHTes benka https://m.edso00.ru/863e796e
18 Hexnerounsie ¢popmbl )KU3HU — bubnuoreka [IOK




BUPYCHI

https://m.edso0.ru/863e7540
bubmuorexa [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meli

1os https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OI010TBOPEHHUE.
)1 JlaboparopHas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
” NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpraHu3MoB https://m.edsoo.ru/863e8436
3 'enetuka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHA https://m.edso0.ru/863e86{2
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
p ’ pH https://m.edso0o.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeLUBaHuE. 3aKOH
25 §e3aBHI():H§40r0 HaI::HL: OBaHUS bubmmorexa [OK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas pabota
Ne 5 «MI3yuenue pe3ynbraToB bubnnoreka [JOK
26 0.5
MOHOTUOPUAHOTO U AUTHOPHUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIIBI HA
TOTOBBIX MUKPOIpENapaTax»
27 I'enetuka noma. Hacienosanue bu6mmoreka [IOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas

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

)3 pabota Ne 6. 3yuenue | 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOIO pAJia U
BAPUAILMOHHON KPUBON»

HacnencrBenHass ”3AMEHUNBOCTb.

79 Jlaboparopnas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTanui y 1po30(uisr Ha https://m.edsoo.ru/863e8efe
FOTOBBIX MUKpOITpEIapaTax»

30 ['eneTuka yenoBeka 1 bubmorexa [JOK

https://m.edso00.ru/863e8d78
PesepBHsiit ypok. O6006111€HNE TTO

31 TeMe «HacaencTBeHHOCTh U 1

M3MEHYMBOCTh OPTaHU3MOBY»
bu6mmorexa [IOK

32 Cenexuus Kax HayKa u npoLece ! https://m.edsoo.ru/863e9214

33 MeTobl U TOCTHKEHUS CENEKIINU | bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.edso0o0.ru/863e9214

34 buoTrexHomorus Kak oTpacib 1 bubnmoreka [JOK
MIPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tewa ypoxa Bceero Kontpoabneie  Ipaxruyeckue u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI pecypenI
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa LHOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3sBuTHs NpeACTaBICHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.1ru/863e9570
bu6mmoreka [IOK
3 MuipossosmoLHs ! https://m.edsoo.ru/863e9cle
[Tomynsmus Kak 351ieMeHTapHas
€AMHUIA BUJIA U DBOJIIOIIH.
4 Jlaboparopnast pa6ota Ne 1 1 0.5 bubmorexa HOK
https://m.edsoo.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBroKyIiye cuibl (3JeMEeHTapHbIe | bubnnoreka [JOK
(haKTOpHI) SBOTIOLINH https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBennslit 0TOOp 1 €10 hOpMBI 1 hitps://m.cdsoo.ru/863696d0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3zoBanue. JlabopaTtopHast 1 0.5 bubnuorexa [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEIILHOTO XapaKTepay
g Hanpasnenus u nytu | bubnmoreka [JOK

MaKpO3BOJTOIHNHN

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




9 Heob6patumocTs 3BOTIONINH
Ucropus xu3nu Ha 3emiie 1 METObI
10 €€ U3y4YeHHUs
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnumoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSa6
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
nepuoaaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENBHOTO U )KUBOTHOI'O MUPA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnuorexa [JOK
«M3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUICKLIHSIX )
14 CoBpemeHHas cuctema bubnnoreka [JOK
OpPraHu4YEeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTeHe3) bubmmorexa [OK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (paKTopsl) bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIOINA
YelioBeKa
13 YenoBeueckue pachl ¥ IPUPOIHbIE bubnnoreka [JOK
aJiarTaiyy 4eJI0OBEeKa https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKOJIOTHSI KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubmuoreka [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlabopaTopHas padota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHUH U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BUTHE YEPEHKOB KOJICYCa»
bubmuorexa [JOK
23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonymsiiun. [Ipaktudeckast pabora
24 No 2 «Iloacuér muoTHOCTH 0.5
MOMYJISIUKA pa3HBIX BUOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. Bubmmorexa LIOK
. https://m.edsoo.ru/863eb5fa
CaoiictBa 3xocucteM. Cykueccust
28 [IpupoaHbie SKOCHCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubnuoreka [IOK
JKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnnorexa HOK

o6uochepsl

https://m.edsoo.ru/863ebd 16




32 UYenoseuecTBo B Onochepe 3eMiaun 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEeMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHBbIE Pe3yJIbTATHI 0CBOEHNUSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeiHero 001ero odpa3oBaHusi

CdopmMupoBaHHOCTh 3HAHUKW O MECTe U POJH OHOJIOTUU B CHCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HayK, B (HOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPAa M HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosnoruy; (PyHKIMOHATBLHON TPAMOTHOCTH 4YeNIOBEKa JUIsl pelleHus

JKHU3HCHHBIX 3aJ1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB U
MOHSATUHN: KU3Hb, KJIETKA, OPraHu3M; MeTa00mn3M (OOMEH BEIIECTB U
MpeBpallIeHHe JHEPruH), TOMEOcTa3 (cCaMOperyJysiius), YypOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOIYKIIHS),

HaCJICACTBECHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

YMmeHue uznaratb OHMOJIOrMYECKHe TEOPUH (KJIETOYHAsl, XpOMOCOMHas,
MyTauuoHHas), 3akonbl (I'. Menaens, T. Moprana, H.11. BaBunosa) u
yueHus: (0 LEHTpax MHOroo0Opasus U INPOUCXOKICHUS KYyJIbTYpPHBIX
pactennii H.J1. BaBunosa), onpenenars rpaHUIbl X IPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIajeTh METOJaMU HAYYHOTO TIO3HAHHMS B OHOJIOTHUU
(Habmro/IeHNEe W OIKMCAHUE >KUBBIX CUCTEM, IPOIECCOB W SIBJICHUM;
OpraHm3anus W TPOBEICHUE OHMOJIOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKEHHE  TUIOTE3bl;  BBISIBICHHE  3aBUCHUMOCTH  MEXIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSATHH, TCOPUH W 3aKOHOB, YMCHHE

ACJIaTh BBIBOJABI HA OCHOBAHUU MOJTYUYCHHBIX pe?,y.]'II)TaTOB)

YMGHI/IC BBIACIATH CYHIGCTBCHHBIG HpI/ISHaKI/I BI/IPYCOB, KJICTOK
HpOKapI/IOT 158 SYKapI/IOT, OJHOKJICTOYHBIX " MHOTOKJICTOYHBIX
OpPraHU3MOB; OCOOCHHOCTH  TPOILIECCOB  OOMEHa  BEINECTB U
MpeBpallleHUs] dHEPTUU B KIETKe, (POTOCHHTE3a, IJIACTUYECKOTO U
SHEPreTHYEeCKOro  oOMeHa,  XEMOCHHTE3a, MHTO3a,  Melo3a,
OHJ'IO)IOTBOpeHI/ISI, paSMHO)KeHI/Iﬂ, I/IH)II/IBI/I}IyaJ'IBHOFO pa3BI/ITI/I$I

opranusMa (OHTOTeHe3)

YMmenue MNPUMCHATH MOJIYUYCHHBIC 3HaHUA JJIsL 0OBSICHEHHS




OMOJIOTUYECKUX MPOIECCOB U SBICHHUM, JUIS MPUHATHS MPAKTHUYECKUX
peleHHii B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieueHust 0€30macHOCTH
CBOETO 3/I0POBBS M 3/I0POBbSl OKPYIKAIOIINX JIFO/ICH, COOIIOCHUS HOPM
IPaMOTHOTO IIOBEJCHUS B  OKpYXKAaIOIIeH NPUPOTHOH  cpene;
MOHUMaHHe HE00X0IMMOCTH UCTIOJIb30BaHUS JOCTHKEHU I
COBPEMEHHOW OMOJIOTMHM W OMOTEXHOJIOTHUH Uil PalMOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHA

YMeHue pemarb 3JI€MEHTapHble T'€HETHYECKHE 33Ja4l Ha MOHO- H
IUTHOPUAHOE CKPEIIMBAaHKE, CLEIUICHHOE HACIeOBAaHHE; COCTABIIATH
CXEMBl ~ MOHOTHOPHUIHOTO  CKpEIIMBaHMSA  JUIi  INPEACKa3aHus
HaCJIeI0BaHMsI IPU3HAKOB y OPraHU3MOB

YMeHue BBINOJNHATH J1A0OpAaTOPHBIE M  MPAKTUYECKUE padoThl,
coOmonate mpaBuia Tpu pabore c ydyeOHBIM U JTaOOpaTOPHBIM

o0opynoBaHuEM

YMeHue KpUTHYECKH OLEHUBAaTh U HWHTEPIPETHPOBATh MH(POPMAIUIO
OHMOJOTMYECKOT0 COJEPKaHusl, BKIIOYAIOIIYIO TICEBJAOHAYYHbIE 3HAHUS
13 pa3iauydHbIX UCTOYHUKOB (CMMU, HayuyHO-IONYJsSpHBIE MaTepUabl);
STUYECKHE AaCMEeKThl COBPEMEHHBIX HCCIEIOBaHUI B OMOJIOIHH,

MCAUIIUHE, OMOTEXHOJIOTUU

10

YMeHue co3naBaTh COOCTBEHHBIE TMCHMEHHBIC M YCTHBIE COOOIEHMUS,
000011as1 6MOJIOrHYecKy0 HH(POPMALHIO U3 HECKOJIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATUUHBIN arrapar OMOoJIOTUH

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3YJIbTATHI 0CBOEHHS OCHOBHOM
0o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

CpopMHUpPOBAaHHOCTh 3HAHUM O MECTE M POJH OUOJOTUU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAaMOTHOCTH YeEJIOBEKAa [JIsi PEIICHUS

JKHM3HCHHBIX 3aJa4

YMeHue packpbIBaTh COJEpKaHHE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: BUJ, MOMYJSIHS, TeHOMOH/, DBOIIONKS, IBIKYIIUE CHUIIBI
(dbakTopsr) ABOJTIOIINH, MPUCTIOCOOJIEHHOCTh OpTaHU3MOB,

BH1000pa3oBaHme, 9KOJIOTUYECKHE (hakTopsI, IKOCHCTEMA,




NpOAYLUCHTHI, KOHCYMCHTHI, PCAYLCHTHI, e nNUuTaHus,

HKOJIOTHYECKasi MUpaMuia, OMOreoleHo3, buocdepa

YMeHnue uznaraTb OMOJIOTHYECKUE TEOpUU (IBOMIONMOHHASA Teopus Y.
JapBuHa,  CcHUHTETHMYECKass TEOpUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsiiieBoro cxonactsa K.M. bapa, yepenoBanus
IJ1aBHBIX HampaBieHui u mytei sBomonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M. Bepuaackoro), ompeaensTb  TIPaHUIBl  UX

MIPUMCHUMOCTH K JXUBBIM CUCTECMaM

YMmenue BJIaACTb MCTOAAaMMU HAYYHOI'0 IIO3HAHUA B Ounosoruu
(Ha6J’IIO,I[eHI/I€ H OIIMCAaHHUEC KHUBBIX CHCTEM, IIPOLECCOB H HBHGHHﬁ;
OpraHu3anusa n IIPOBEACHHUE OMOJOrHYECKOIo OKCIICPUMCEHTA,
BBIIBHKCHHEC THUITIOTE3BI, BBISABJICHUC 3aBHUCHUMOCTH MCKOY
HUCCICAYCMBbIMH BCIIMYMHAMMU, 00BSCHCHHE IMMOJIY4YCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHbIX HOHHTI/Iﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHUC

ACJIaTh BbIBOAbI HA OCHOBAHUU ITOJTYYCHHBIX peSYJIBTaTOB)

Ymenue BBIJICTISITh CYILECTBEHHbBIC MpU3HAKU CTpOCHUS
OMOJOTMYECKHX OOBEKTOB: BHUJOB, MOMYNIALHHA, MPOAYILECHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTCOLEHO30B M  DKOCHUCTEM;
0COOEHHOCTHU IIPOLIECCOB HACIIeICTBEHHOMN U3MEHUNBOCTH,
€CTeCTBEHHOT0  0TOOpa, BHA000pa30BaHMs, MPUCIOCOOIEHHOCTU
OpPraHM3MOB, JIEHCTBUSL HKOJOTMUECKUX (HAaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIECTB U MOTOKA YHEPTHH B SKOCUCTEMaX, aHTPOTIOT€HHBIX
W3MEHEHHI B DKOCUCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTa BEIIECTB U

OMOTeOXMMHYECKHX ITUKIOB B Onochepe

YMeHue [pUMEHATh TOJy4eHHble 3HaHUS I OOBSICHEHUS
OMOJIOTMYECKUX MPOLECCOB U SBICHWUM, U MPUHATHUS NMPAKTHUECKUX
pelIeHni B MOBCEAHEBHON KU3HHU B LIENAX oOecrneuyeHus: 6e301MacHOCTH
CBOETO 3/I0POBBS H 3/I0POBbS OKPYKAIOIINX JIO/IEH, COOMI0OAEHUSI HOPM
IpPaMOTHOTO  TIOBEECHUS B  OKpYXarollell NpUpOJHON  cpene;
MIOHUMAaHHe HE00X0IUMOCTH UCIIOJIb30BaHUS JOCTHOKEHUIH
COBPEMEHHOW OMOJIOTHY JIJIsl pAllHOHAIEHOTO TIPUPOIOTIONH30BAHUS
YMeHue pemiath 3J€MEHTapHble OHMOJOTMYECKHE 3a/1a4H, COCTABIIATH
CXEMBbI MIepeHOCca BEIIECTB U SHEPTUHU B IKOcHCTeMax (LI€NU MUTAHUS)
YMeHrne BBIONHATH JIA0OpPATOpHBIE M TPaKTHYeCKue paboThl,
coOnrofaTh mpaBwia Mpu paboTe C Yy4eOHBIM U JIaOOPaTOPHBIM

o0opynoBaHueM

YMeHue KpUTHYECKH OLEHUBATh W HWHTEPIPETHPOBATh MHGOPMAIUIO

OHOJIOTHYECKOTO COJACPpIKaHN, BKIIIOYAKOIIYI0 IICCBJAOHAYYHBIC 3HAHUS
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U3 pa3audHbIX UCTOYHUKOB (CMU, HaydyHO-IONYsSpHBIE MaTEpPUAIIbI);
paccMaTpuBaTth rI100aNbHbIC 9KOJIOTUYECKUE poOIIeMbI
COBPEMEHHOCTH, (hOPMHUPOBATH 10 OTHOIICHHUIO K HHM COOCTBEHHYIO
MTO3HUIHIO

YMeHue co3/1aBaTh COOCTBEHHBIC TUCHbMEHHBIC U YCTHBIC COOOIICHMS,
000011ast OMOJOTUYECKYI0 UH(OPMAITUIO M3 HECKOJbKHX HCTOYHUKOB,

T'paMOTHO HUCIIOJIB30BATh MOHSATUNHBIN armnapar OoroIorun

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIeMeHT COAePKAHUSA

1

buonorus xak Hayka

1.1

buomoruss — Hayka o kuBOM mpupoze. Pomp Ouonormm B (HopMUpOBaHHUU

COBpeMeHHOﬁ HaquOﬁ KapTUHBI MHpaA. Cucrema OHOJIOTHYECKHX HayK

1.2

2.1

22

Metoapl MO3HAHMS KUBOW TPHUPOABI (HAOIIOACHUE, SKCIIEPUMEHT, OMHCAHHE,
U3MEpeHHe, Kiaccu(uKaius, MOJeIUPOBaHUE, CTaTHUCTHYEeCKas oO0paboTka

JTAHHBIX )
JKuBbIe cHCTEMBI M KX OpraHU3anus

XKusble cucremsl (6uocHcTeMBbl) Kak MpeaMeT u3ydeHus Ouonoruu. CpoiicTBa
OMOCHCTEM U UX pazHOooOpas3ue
YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJISPHO-T€HETUYECKUH, KIIETOYHBIMN,

OpraHU3MEHHBIN, MOMYJISLNOHHO-BUOBON, 3KOCUCTEMHBIN, O1OCchepHbIi

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBhI: MAaKpPOJIEMEHTHI,
MHKpO3JIEMEHThl. Boma wu  MuHepanbHble BemecTBa. @OYHKIMU BOAbI U

MHHCPAJIbHBIX BEIICCTB B KJICTKC. Hozmepx(aHI/Ie OCMOTHYECKOro OajaHca

3.2

benku. CoctaB u cTpoeHHe O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMble W 3aMEHUMBbIE AMHMHOKHUCIOTHI. AMMHOKHCIOTHBIM COCTaB.
YPOBHHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (IEpBUYHAS, BTOPUYHAS, TPETHUUHAS U
YeTBepTUYHAsl CTPYKTypa). XUMHUYEecKHe cBoiicTBa OenkoB. buonornueckue
¢byHKIMN OEIKOB.

depmeHTHl — Ouojoruueckue kKatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LeHTp, cyOcTpatHas croenuduuHoctb. KodepmenTtsl. Buramunbl. Otnnuus

(hepMEHTOB OT HEOPTAHMYECKUX KaTaJIH3aTOPOB

3.3

VYrneBoabl: MOHOcaxapuabl (TIOKO03a, pubo3a U Je30Kkcuprdo3a), aucaxapuibl
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(caxaposa, 7nakTo3a) W ToONMcCaxapuabl (Kpaxmall, TIUKOTEH, IIEJUT0JI03a).
Buonoruveckue GyHKINHU YTIIEBOIOB.

Jlunuasl:  TpUrMUepuabl, — crepouabl,  pochomunuael.  ['mapoduibHO-
rusipo¢oOHble cBOMCTBAa. buonornueckue ¢yHkuuu aunuaoB. CpaBHEHHE
YTJIEBO/IOB, OCJIKOB M JIUIIHIOB KaK HCTOYHUKOB SHEPTUU

Hyxneunoseie kucnotsl: [IHK n PHK. Hykneotnipl — MOHOMEpBI HYKJIEMHOBBIX
kucnor. Crpoenne u ¢yakuuun JIHK. Crtpoenme u ¢ynkuum PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

[uronorus — Hayka o kierke. Kiierounas teopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHas >kuBasi cucreMa. OOIIMe MPU3HAKH KIIETOK: 3aMKHYTast
HapykHas MeMmOpana, moJekyiasl JIHK kak remernueckmii ammapar, cucrema

cuHTe3a Oelika

Tunsl KIeTOK: dyKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHUS
npokapuotuyeckoil  kierku. Kierounas crenka Oaktepuil.  CTpoeHue
JYKapUOTUUECKOU KJIETKU. OCHOBHBIE OTJIMUUSA PACTUTEIHHOH, XKUBOTHOM H

IrpUOHON KIIETKH

3.8

3.9

3.10

4.1

4.2

[ToBEpXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAJIUKC, HX
¢byukumu. [InazmaTnueckas meMmOpana, e€ cBoiicTBa U pyHkuuu. [{uromnazma u eé
opranouipl. OHOMEMOpaHHBIE OPraHOWIbl KJIETKH: JHIOIIIa3MaTHUYECKasi CETh
(BIIC), ammapar T'ombmxu, nu3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KIIETKH:
MUTOXOHJIpUH, IACTUAbL. [IponcxokIeHne MUTOXOHAPHA W IacTui. Bunibl
wiactua. HememOpaHHbIE OpraHOMIbI KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTD,

PCCHUYKHU, KT'YTUKH. cDyHKI_[I/II/I OpraHoOn 0B KJICTKH. Bxmrouenus

Snpo — perynsaTopHblil neHTp kieTkd. CTpoeHue sjpa: siaepHas o000JOodYKa,

KapuoIuiadMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI
TpchnopT BCIICCTB B KJIICTKC
>KI/I3H€I[€$ITCJ'IBHOCTI) KIICTKHN

OOMmeH BemiecTB, WM MeTa0OIU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINS (PHEPTEeTHUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BElIECTB: aBTOTPO(MHBIN U retepoTpodHsblii. Pomb

(I)CpMeHTOB B OOMEHe BCIHICCTB U MMPCBPALICHUN SHCPTHUU B KIICTKC

®otocunTte3. CBeroBas U TeMHOBas ¢a3bl porocunTe3a. Peakuun poTocunresa.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HaUeHUE (POTOCHHTE3a Ui KU3HU Ha 3emie.
Bnusinue ycnoBuit cpenbl Ha (OTOCHHTE3 UM CIOCOOBI TOBBIIIEHHS €ro
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHH.

XeMocuHTe3. XEMOCHHTE3MpYIoUIe OakTepuu. 3HaueHHEe XEeMOCHHTe3a JUis

JKA3HU Ha 3emiie




4.3

4.4

DHepreTudecknii oOMeH B KJeTKe. PacmieryieHue BeIIECTB, BBIACICHHUE H
AKKYMYJIMPDOBaHHE OJHEPrUM B KIETKE. OTambl HSHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHcCiIopoaHOe OKHCIEHUE, WM KIETOYHOE

neixanue. DPHEeKTUBHOCTh YIHEPTETUIECKOTO 0OMEeHA

Peakiun marpuunoro cunrtesa. I'enernueckas nndopmanus u JJHK. Peanuzanms
FeHETHYECKON HWHpOpMaIMK B KJIETKe. | €HeTHMYeCKHil KOJ M €ro CBOWCTBA.
Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl kxu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OCOOEHHOCTHM CTPOEHUS M JKU3HEAEATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3Hu pacTeHMH, J>KUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMBIE
Bupycamu. Bupyc ummynonedumnmra genoseka (BUY) — Bo3dyautens CIIN/a.

[Mpodunakrrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME 1 MHAMBUAYAIbHOE PA3BUTUE OPraHU3MOB

5.1

5.2

KreTounsnii 1WKI, WIM KU3HEHHBIM IMKI KIeTKUA. MHTepdaza u MHUTO3.
[Ipoueccrl, mporekaromue B uHTepdasze. Permkanus — peakuuss MaTpU4YHOTO
cunte3a JIHK. Crtpoenune xpomocoMm. XpOMOCOMHBIM HAbOp — KapUOTHIL
JuniaouaHeli W TAIUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHBIL.
[uTosornyecknue OCHOBBI PA3MHOKEHHSI W HWHIUBUAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wkimerkn — wmuto3. Craaum muto3a. [lponeccel, mpoucxonsdiiue Ha

PAa3HBIX CTAAUAX MUTO3A. buonornyeckuii CMBICII MUTO3a

@®opMbl pa3MHOXKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buael Gecmonoro
pPa3sMHOXKEHHUsS: [elIEHHE HaJBOE, IIOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETreTaTUBHOE pa3sMHOKEHHE. HckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUEC IJIA CCIICKIUN

5.3

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT O€CIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausIX Meio3sa.
[ToBenenue xpomocom B Mmeno3e. KpoccuHrosep. buonornueckuidi CMbICIH M

3HaYEeHNE MEN03a

5.4

5.5

I"ameTorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KJIETOK y KUBOTHBIX. [losoBBIE
JKeJe3bl: CEMCHHUKUA M AuJHUKH. OOpa3oBaHUWE M Pa3BUTHE TMOJOBBIX KJIETOK —
raMmer (CrepMaro30uj, SUIEKIeTKa) — criepMaToreHe3 u oorene3. OCOOEHHOCTH

CTPOCHUA SIUIEKIECTOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHC3

WnnuBuayanbHoe  pa3BuTue  (OHTOTEHE3).  OMOpHOHAIBHOE  Pa3BUTHUE
(oMOpuorenes). DTambl YMOPUOHATLHOTO PAa3BUTHS y MO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyiauus, opraHoreHe3. IloctamOpuonansHoe paszButue. Turmbl

MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOYHOe). BnusiHue




6.1

6.2

Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOICTBA.
Poct u paszButue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHU,

CTaJIuu pa3BUTHUA
HaCJ'Ie,Z[CTBCHHOCTB U USMCHYUBOCTHb OPTraHU3MOB

[Ipenmer u 3amaun reHeTuku. Mcropust pa3BuTusa reHeTuku. Bxiiag poccuiickux
U 3apyOexHBIX y4Y€HBIX B pa3BUTHE TIEHETHKU. METOApl TI'EHETHKHU
(THOPUIOTIOTUYECKUHA, HUTOT€HETUYECKHU, MOJIEKYJIIPHO-TE€HETUYECKU ).
OCHOBHbIE TEHETUYECKUE MOHATHA. | eHeTnYecKkass CUMBOJIMKA, UCIIOJIb3yeMas B

cXeMax CerH_[I/IBaHI/Iﬁ

3aKOHOMEPHOCTH HAacje0BaHUs TPU3HAKOB, ycTaHOBJIEHHble ['. Menuaenem.
MoHoruOpuaHOE CKpelIMBaHKWE. 3aKOH €IMHO0Opa3us THOPUIOB TIEPBOTO
nokosjeHus. [IpaBuiio JTOMUHUpPOBaHUSA. 3aKOH PACHICTUICHUS TPU3HAKOB.
I'unoresa unctorsl ramer. [loJHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JluruOpuHoe CKpeluBaHWe. 3aKOH HE3aBHCHMOI'O HACJICIOBAaHUS ITPU3HAKOB.
[{uToreHeTn4eckre OCHOBBI JAUTHOPUIHOTO CKpEHIMBAHHS. AHaIU3UPYIOIIEe
cKpemnBanue.  Mcrnonp30BaHWE — AHAIM3UPYIOLIETO  CKpPElIMBaHUA  JJIs

olpeziesIeHUsl TeHOTHUIIa 0CO0U

6.3

6.4

CuernieHHOe HaciefoBaHue npusHakoB. Pabora T. Moprana no cuenjieHHOMY
HaclleIoBaHUIO TeHoB. HapyiieHue cLeuieHuss TE€HOB B pe3yJbTare
KpOCCHUHIOBepa. XpOMOCOMHAsi TEOpHsl HAacleACTBEHHOCTH. | eHeTnyeckue
KapThl.

I'enetnka moma. XpoMOCOMHOE OIpefeNeHHe Mosia. AyTOCOMBI M TIOJOBBIE
XxpomocoMmsbl. ['oMoraMeTHele M rereporamMeTHble opraHusmbl. HacnepoBanue

MMPHU3HAKOB, CHCIUICHHBIX C IIOJIOM

N3menunBoCTh. BHIBl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponp cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTUKA
MOJU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHBII psin W BapUallMOHHAs
kpuBas. Hopma peaknum npusHaka. KoimdecTBEHHbIE M KaueCTBEHHBIE

MPHU3HAKU U UX HOPpMa pCaKINH. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

6.5

6.6

HacnenctBennasi, wWiIM TEHOTUIMYECKas, W3MEHUYMBOCTh. KoMOuHaATHBHAs
W3MEHUYUBOCTh. Melo3 W TONOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMOHHAasT W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHbIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U NMPUYMHBI MyTaluil. MyTareHHble
(akTopbl. 3aKOH TOMOJIOTUYECKUX PSAIOB B HACIEACTBeHHON n3MeHnunBoctu H. M.

Basuiiosa

I'enetnka 4enaoBeka. KapI/IOTI/IH yenoBeka. (OCHOBHBIC METOABI TCHCTUKHU

YCJI0OBCKaA: FCHCaJIOFI/I‘-IeCKI/II\/II, 6HH3HCI.IOBBII>1, HHTOFGHGTH‘-IGCKHIZ,




7.1

OMOXMMHUYECKUH, MOJEKYIsIpHO-reHeTHYeckuid. CoBpeMeHHOe OmpeaeieHHue
TE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIIE C
nmomompio III[P-ananu3a. HacnencrBeHHble 3a0ojieBaHUS 4YeIOBEKa: T'CHHBIC
0oJie3HM, 0O0JIE3HU C HACJICICTBEHHOW IMPEAPACIIONOKEHHOCTBI0, XPOMOCOMHBIC
0one3nu. ComaTWyecKue M TEHEPAaTHBHBIE MyTalnud. [IpUHIMIBI 3I0pPOBOTO
oOpa3a KWU3HU, JUATHOCTHKH, TPOMDUIAKTAKA ¢ JICUYCHUS TCHETHUYECKUX
Oosie3He. MeauKo-TeHETHUYEeCKOEe KOHCYJIbTHPOBAaHUE. 3HAYCHUE MEIUITUMHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHUH YEIOBEKA
CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

Cenekiusi Kak Hayka W IpolLecc. 3apOoXkICHUE CEJIIEKUMU W JOMECTHKALUA.
Yuyenne H.M. BaBuioBa o0 TIeHTpax MPOUCXOXKACHUS UM MHOTO0Opa3us
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

rnmopoaa, mraMmm

7.2

7.3

CoBpeMeHHbIE METOJbl CENEeKIUU. MaccoBbli W WHIUBUIYaIbHBIH OTOOpPHI B
CEJIEKIIMM PAcTeHUH M KUBOTHBIX. OLieHKa sKcTepbepa. bim3koponcTBeHHOE
cKpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'ereposuc, ninu rubpuanas cuna. HepoacTBeHHOE CKpelMBaHUE — ayTOPUIMHT.
OtnanénHas rtuOpuam3anuss W e€ ycmexu. VICKyCCTBEHHBI MyTareHes u
[IOJIyYE€HUE TIOJIUIUIONAOB. JIOCTMIKEHHUs CEJEKIMM PACTEHHUM, >XMBOTHBIX U

MHUKPOOPraHu3MOB

buorexHonorust Kak oTpaciab IPOU3BOJACTBA. ['€HHas WHXKeHEepus. OTallbl
co3nanua pexomOuHaHTHOM JIHK um Tpancrennsix opranumsmon. Kierounas
nekeHepus.  Kierounsle  KynbTypbl.  MEKPOKIOHAJIBHOE  Pa3MHOKECHHE
pacrennil. KiloHMpoBaHME  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpPraHu3MoOB. DKOJIOTHUECKHE M 3THdeckue mnpobdiaembl. MO — renermuecku

MOANGUIIUPOBAHHBIE OPTAHU3MBI

11 KIIACC

Kon

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

1.1

DBOJIIOIMOHHAS OMOJIOTUSA

DOBOJIIOLIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuzerenbctBa  3Boaouuu.  [laneoHToslorMYecKue:  MOCIENOBATEIbHOCTD
IIOSABJICHUA BHJIOB B MMaJeOHTOJIOTHIECKOMN JICTOIMHUCH, TICPEXOIHBIC Q)OpMLI.
buoreorpaduyeckue: cxoactBo W paznuuue ¢ayH U (piaop MaTepukoB u
OCTPOBOB. DMOPHOJIOTUYECKHUE: CXOJICTBA U Pa3INyKsi SMOPUOHOB Pa3HBIX BUJIOB

ITO3BOHOYHBIX. CpaBHI/ITCJIBHO—aHaTOMI/I‘{eCKI/ICI TOMOJIOTMYHBIC, aHaJIOTHUYHBbIC,




pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJEKyIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHH3MOB HACIEJICTBEHHOCTH M OCHOBHBIX META0OJIIMYECKUX MYTEH y Bcex

OpraHu3mMoB

1.2

1.3

OpomounonHass teopus Y.  [apBuna. [Ipenmochbliku  BO3SHUKHOBEHHS
napBUHHU3MA. J[BMKYIIME CHIIBI IBOJIIONHMH BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHUUYCHHOCTH PECYPCOB, HEOMpeneaEHHAs U3MEHYMBOCTD,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckass Tteopust s3Bomouuu (CTD) M OCHOBHBIE €€ TOJOXKEHHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHUIA BUAA U SBOJTIOIUH

1.4

1.5

2.1

2.2

2.3

JBwxyuye cuibl ((hakTopbl) SBOJIIOLMU BUIOB B Ipupoie. MyTaluoHHBINA
Ipouecc U KOMOMHATHBHAsg W3MEHYMBOCTb. llomynsluoHHBIE BOJHBI U JIpeid
reHoB. M3omsanus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapisomuil pakTop
sBostoIH. POPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. [Ipumepst
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOP(O3bI H HAHOAIANTALINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHbIE (hOpMBI BUI000pa30BAHU:

reorpaduueckoe, IKOJIOrHIeCKOe

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIFOIUH: q)HJ'IeTI/IquKaH, JAUBCPIrCHTHAA,

KOHBEpIreHTHas, napasienbHas. HeoOpaTtuMocTs 3BONIONMU
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble TIPEACTABJIECHUS O 3apOKICHUM JKM3HU. HayyHple TIuUDOTE3BI
BO3HUKHOBEHHUSl JKM3HM Ha 3emie: abHOreHe3 M NaHclnepMusa. XHUMHUYecKas
IBOJIIOLMS. DKCIIEPUMEHTAIbHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJICTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)KUBBIX OPraHu3MOB

Pa3Butne xu3Hu Ha 3emusie mo spam u nepuojam. Karapxeil. Apxeickas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoabl: KeMOpHUIlCKHIA,
OPJIOBUKCKHW, CUJYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3so30iicKkas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaliHo3oiickass »2pa w €€ mepuoabl: MaJEOre€HOBBIM,  HEOTCHOBBIMH,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TE€OJOTMYECKHX IIPOLIECCOB.
OcCHOBHBIE 3TaIbI 3BOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bl y
pacTeHMi M JKMBOTHBIX. [losBIEeHME, pacuBeT W BBIMHUPAHUE TPYIN >KUBBIX

OpraHu3MoOB

Cucrema OpraHu4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE




CUCTCMATUYCCKUC I'PYIIIIBI OPTraHU3MOB

24

2.5

DBOJIIOLIMS YeJIOBEKAa. AHTPOIMOJIOTUSl Kak Hayka. Pa3BuTHE TpeicTaBlICeHHH O
MPOUCXOXKACHUM dYelloBeKa. MeTronbl u3ydeHus aHTpororeHe3a. CxXoicTBa U
pas3nuuus 4eJI0BeKa U )KMBOTHBIX. CHCTEMaTHYECKOE TTOJIOKEHHUE YETTOBEKA.

JBwxymme cuibl (hakTopsl) aHTpororene3a. HacneacTtBeHHass M3MEHYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJICHHE OPYIHUH

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaIUU M BETBU SBOJIOLMH YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUil, YemoBek
pa3ymHbIid. HaxoIku MCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, 00JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOT'O MO3ra, 00pa3 >KU3HU, OPYAUS

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpOIeouIHas (€Bpa3uiickasi),
HErpo-aBCTpaJIONIHAs (3KBaTOpHAJIbHASA), MOHT'OJIOMIHAsI (a3marcko-
amepukaHnckas). UepTsl mprcnocoOIeHHOCTH MPEICTaBUTENEH YETOBEUECKUX pac

K YCIIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBedyeckux pac. Kputuka pacuzma

OpranusMbl 1 OKpyKaroiias cpeaa

3.1

OKoslorusi Kak Hayka. 3afauyd W pas3fiesbl 3KOJOIMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUN. DKoIornyeckoe MupoBo33peHue. Cpenibl 0OUTaHusI OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AYyIIHAs, IOYBCHHA, BHYTPUOPIraHU3MCHHAA

3.2

Okonornyeckue  ¢axktopsl. Knaccupukanus  3KOJIOrMYecKHMX  (akTOPOB:
abuoTuyeckre, OMOTHYECKHME M aHTpONoreHHnle. JlelcTBHE HKOJIOTMUYECKUX

(akTOpOB HA OPraHU3MbI
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AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoOnenust OpraHM3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonornueckue PUTMBI

34

3.5

buotnueckue Qaxtopbl. Bumbl OnoTHYeCKMX B3aWMOJIEHCTBHNA: KOHKYpPEHIIMS,
XHUIIHAYECTBO, Mapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCANIM3M, HelTpaiu3M.  3HadeHHe  OMOTHYECKHX

B33HMO)I€I>1CTBI/II71 JJId CYIIECTBOBAHUA OPraHU3MOB B ITPUPOJHBIX COO6IIICCTBaX
OKOJIOTUUECKHE XapaKTCPUCTUKU MOMyJIAIHUH. OcHOBHBIC IIOKa3aTcin
nNomyJjiauuu: 4YUCJICHHOCTH, IINIOTHOCTBb, POXIACMOCTb, CMEPTHOCTH, IPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IOIMYJIAIUNA U et peryisusa

COO6H_ICCTBE[ M 3KOJOTMYCCKUC CUCTEMBbI

CoobmiecTBO OpraHu3MoB — OuoneHo3. CTpyKkTypbl OHMOIIEHO3a: BHIOBaf,




MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Buasl-momuHanTbl. CBs3U B

OHoIIEHO3€E

Okonornyeckue cucreMbl (9kocucrembl). Ilonarme 00 dKkocucreme U
ouoreoreHo3e. DyHKIMOHAJIbHBIE KOMIIOHEHTHl JKOCHCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB U NOTOK HEPTUU B IKOCUCTEME.
4.2 Tpodudueckue (TUIIEBbIE) YPOBHU OKOCHCTEeMBI. [luIeBble IIeMM HW  CETH.
OcCHOBHBIE TIOKa3aTeNIM HKOCHUCTEMBI: Omomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpaMHUIIbL: TPOAYKIMH, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA SKOCHUCTEM:

YCTOMYUBOCTb, CAMOPETYJIsIIus, pazButue. CyKieccus

[Ipupoanble 3x0cUCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO MJIU

IMHAPOKOJHUCTBCHHOI'O JIECa.

43 AHTpOIIOr€HHbIE 3KOCHUCTEMBI. ATpO3KOCHCTEMBI. YpO0IKOCHCTEMBI.
' buonoruueckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak Qakrtop ycroWumBocTH dKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie
Yuenne B.W. Bepnaackoro o Owuocdepe. I'paHuipl, coctaB U CTPYKTypa
ounoctepsl. XKuBoe BemectBo u ero pynakmun. OcobeHHOCTH OMOCHEpPH Kak
4.4 I00ANBHOM AKOCHCTEeMBbI. J[MHaMHMueckoe paBHOBECHE M OOpaTHas CBS3b B
ounoctepe. KpyroBopoTsl BemecTB W OHOT€OXMMHYSCKHE IHKIIBI JJIEMEHTOB
(yrnepona, azora). 3oHanbHOCTh OHochepbl. OCHOBHBIE OMOMBI CYIITU
UYenoseuectBo B Ouochepe 3emu. AHTPONOTEHHBIE WM3MEHEHUs B Ouocdepe.
45 I'mobGanbHBIE HKONIOTHYECKHE TTPOOIIEMBI.
' OcHoBa palMOHAIBHOTO  YMPABICHUS TPUPOJHBIMH  pecypcaMd H  UX
ucrnoinb3oBanue. JlocTikeHus: OMOJIOTHH U OXpaHa MPUPOIBI
[Iposepsiembie Ha EI'D o Onosioruu TpeboBaHus
K pe3yJbTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTEIHHOM MPOTPAMMBI
cpenHero odiero oopazoBaHus
Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHSI OCHOBHOM
MpOBEpPSIEMOT 00pa3oBaTeNnbHON MPOTrpaMMBI CPEHETO 00I1Iero 00pa3oBaHuUs

0 TpeOoBaHUSA

1 ChopMupoBaHHOCTh 3HAHUH O MECTE U PO OUOJIOTUM B CHUCTEME €CTECTBEHHBIX
HayK, B (OPMHPOBAHMU COBPEMEHHOM €CTECTBEHHOHAYYHOW KapTHUHBI MHUpa, B
MO3HAHUM 3aKOHOB MPHUPO/BI U PEIICHUU KU3HEHHO BaYKHBIX COIMAIbHO-3TUYECKUX,
SKOHOMMYECKUX, HKOJIOTUYECKUX TMPOOJeM 4YelOBEYeCTBa, a TaKKe B pEIIeHUU
BOINPOCOB PAIMOHAIILHOTO MPUPOJIOINOIB30BaHUs, B (OPMHUPOBAHUU IIEHHOCTHOTO
OTHOILEHHSI K MPUPOJIE, OOLIECTBY, YETOBEKY; O BKJIAJE POCCHUMCKUX U 3apyOeKHBIX
YUEHBIX - OMOJIOTOB B pa3BUTHE OUOIOTHH




Brnagenne cucremoii 3HaHW 00 OCHOBHBIX METOJAaX HAYYHOTO TO3HAHMS,
UCIIONIE3YEMBIX B OHMOJIOTMYECKHX HMCCIEIOBAHUSAX KUBBIX OOBEKTOB M IKOCHCTEM
(ormMcanue, W3MEpPEHHE, MPOBEACHUE HAOIIOICHUI); CIMOCO0aMU BBISBICHUS U
OLICHKHU aHTPOIIOT€HHBIX U3MEHEHU B IPUPO/IE.

YMeHue BbIABUTAaTh THUIOTE3bI, MPOBEPITh MX IKCIEPUMEHTAIBHBIMU CPEICTBAMMU,
dbopMynupys 1[eIb HWCCICOBAHMS, AHATU3UPOBATH IIOJYYCHHBIC pE3YyJIbTaThl M
JIeJaTh BBIBOEI.

BrlsBieHHE 3aBUCHUMOCTH MEXIY HCCICIYEeMBIMH BEIMYMHAMH, OOBSICHEHHUE
MOJIyYEHHBIX PE3YyIbTaTOB U (POPMYIUPOBAHUE BBHIBOJOB C HCIOJIB30BAHUEM
HAy4YHBIX IIOHATHM, TEOPUM U 3aKOHOB

YMeHue BiageTh CUCTEeMOHM OHOJNOTMYECKMX 3HaHWM, KOTOpas BKIIIOYAET:
OCHOBOITOJIATAIONINE OMOJIOTUYECKHE TEPMUHBI M MOHATHUA (KU3Hb, KJIETKA, TKaHb,
Opras, OpraHu3M, BUJ, MOMYJISIUs, SKOCUCTeMa, OMOoIeH03, Ouocdepa; MmeTadoIu3Mm,
roMeocTa3, KJICTOYHBbIH  HMMMYHHUTET, OHOCHMHTE3  Oenka, OWOMOJIMMEpHI,
JUCKPETHOCTb,  CaMOPETYJISINUSA,  CAMOBOCIPOM3BEICHHUE,  HACIECICTBEHHOCTb,
MU3MEHYUBOCTb, SHEPIO3aBUCUMOCTD, POCT U Pa3BUTHE);

ouosiornueckue Teopuu: kiaetounas reopus T. [lIBanna, M. [llneiinena, P. Bupxoga;
KJIOHaJIbHO-ceNeKTUBHOro ummynurera I1. Dpmux, .M. MeunukoBa, xpoMocomHas
Teopus HacinencrseHHocTH T. Moprana, 3akoH 3apozslmeBoro cxoxacrsa K. bapa,
IBOMIOLIMOHHAs Teopuss Y. JlapBHHA, CHUHTETHYECKas TEOpPUsS HBOJIIOLUH, TEOPUs
anTponorene3a Y. [lapsuna; Teopusi O6moreoneno3a B.H. Cykauesa; yuenue H.U.
BaBunoBa o meHTpax MHOTrooOpasusi MU MPOUCXOXKIEHUS KYyJIbTYpPHBIX PACTEHHIA,
yueHue A.H. CepeproBa 0 myTsSX M HampaBiIeHUSX HBojouuu, ydeHue B.U.
Bepnanckoro - o 6uochepe); 3akoHbI (€AMHOOOPa3Us TOTOMKOB IIEPBOTO TOKOJICHHMS,
pacuIeIIeHus] MPU3HAKOB, HE3aBUCHUMOI'O HacjelOBaHMs Ipu3HakoB [. Mennens;
CLEIUICHHOTO HACIENOBaHUs IPHU3HAKOB M HApYyIIEHUs CUEIUICHUs TIeHOB T.
Moprana; TrOMOJOTMYECKHX pPAIOB B HACIEACTBEHHOW wu3MeHunBocTH H.I.
BapunoBa; renetudeckoro papHoecus Jx. Xapau u B. BaitHOepra; 3apo/simeBoro
cxonctia K. bapa; Ouorenerndeckuit 3akon J. ['ekkens, . Mroinepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaBuia (MuauMyMa FO. JIuOuxa, 5KOJIOTMYECKOW MUpaMUIBI YUCEN, OMOMacChl U
DHEPIUHn);

runote3sl (koauepBatHoi A.M. Omapuna, nepBuuyHoro OyneoHa JIx. XomjeiiHa,
mukpochep C. oxkca, pudosuma T. Yek)

YMeHne pemarb TOWCKOBbIE OHOJIOTMYECKHE 3a/1aud; BBISIBJISATh MPUUYUHHO-
CIEJICTBEHHBIC CBSI3M MEXAY HCCIEAYEMbIMH OHOJOTHYECKUMH OOBEKTaMH,
MpoIecCaMy U SBJICHHUSIMH; JAeNaTh BBIBOJIbI M TIPOTHO3HI HA OCHOBAHUU MOJYYEHHBIX
pe3yJIbTaToB;

COCTABJISITh TCHOTUITMYECKHUE CXEMbI CKPEITUBAHUS JIJISl PA3HBIX TUIIOB HACIEOBaHUS
MPU3HAKOB Y OPraHU3MOB, COCTaBIIATh CXEMbI IEpPEHOCA BEIIECTB W HHEPIrUU B
9KOCHCTEeMaXx (LIeTId MTUTAHMUSI, TUIIEBbIE CETH)

YMeHue ycTaHaBIMBaTh B3aUMOCBSI3M MEXJY CTpPOCHHEM U (DYHKIHIMHU:
OpPraHOMJOB, KJIETOK pa3HbIX TKaHEW, OpraHaMU U CUCTEMaMU OPraHOB y PACTECHUI,
JKUBOTHBIX M YEJIOBEKa; MEXIY JTarnaMu OOMEeHa BEeIeCTB; 3TalnaMu KJIETOYHOIO
IUKJIA ¥ JKU3HEHHBIX IUKJIOB OPraHMW3MOB; STalamMu SMOPHOHAIBHOTIO DPa3BUTHS;
TeHOTHUIIOM U (peHoTurnoM, peHoTUnoM u (akTopamu cpesibl OOUTAHUS; IPOLIECCAMU
DBOJIIOLIMY; JBIDKYIIMMM CHJIAMH aAHTPOIIOI€HE3a; KOMIIOHEHTAMM pa3IMYHBIX
9KOCUCTEM U MPUCTIOCOOICHUSIMU K HUIM OpPTraHU3MOB

YMeHue BhIIENITh CYIIeCTBEHHBIC TPU3HAKHU:
CTPOEHHUS BHUPYCOB, KIETOK MPOKAPUOT H DYKAPHOT, OJHOKJIETOYHBIX H
MHOTOKJICTOYHBIX OPTaHW3MOB, BHJIOB, OHMOTEOIIEHO30B, YKOCHCTEM M OHOCHEpHI;




CTPOCHHUSI OPraHOB U CUCTEM OPraHOB PacTEHUil, )KUBOTHBIX, YEJIOBEKA; IPOLIECCOB
KHU3HEIEATEIbHOCTH, TMPOTEKAIOMIMX B OpPraHU3Max pacTeHUH, >XUBOTHBIX H
YEeJIOBEeKa; OWOJIOTMYECKUX  IPOIECCOB: OOMEHa  BemecTB  (MeTadoym3M),
uHpOpMALlMM M TIPEBpAlCHUsT DHEPruu, OpOXKEHHs, aBTOTPOHOrO0 U
reTepoTpopHOro TUIOB NMHUTAHUSA, (POTOCHMHTE3a M XEMOCHHTE3a, MUTO3a, MeHo3a,
raMeToreHesa, >MOpPHOTeHe3a, IOCTIMOPHOHAIBHOTO pa3BUTUS, Pa3MHOKCHHS,
UHJIMBHIyaIbHOTO Pa3BUTHs OpraHu3sMa (OHTOreHe3a), B3aMMOJICHCTBUS TCHOB,
reTepo3nca; IeHCTBUN MCKYCCTBEHHOTO 0TOOpA, CTA0MIN3UPYIOIIETro, JBUKYILEro U
Pa3pBIBAIOIIETO ECTECTBEHHOTO OTOOpAa; alIONaTpUYecKOr0 W CHMIIATPHYECKOTO
BU1000pa30BaHMs; BIMSHUS ABIKYIIUX CHJI SBOJIOIMU HAa T€HO(GOH] IMOIMYJISINY;
NpUCHOCOOJICHHOCTH OPraHU3MOB K Cpefe OOMTaHWs, YepelOBaHUsS HalpaBICHUN
HBOJIIOIMH; KPYTOBOPOTA BEIIECTB M IMOTOKA SHEPTUH B SKOCHCTEMAX

ChopMHPOBAaHHOCTH YMEHHS BBIICIATH CYIIECTBEHHBIC MPU3HAKH BHPYCOB, KIETOK
POKAapHUOT U 3YKAPUOT; OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, BHJIOB,
OMOTCOIIeHO30B M JKOCHUCTEM; OCOOCHHOCTHM MpOLECCOB OOMEHA BEIIECTB |
IpeBpalleHNs YHEPTUH B KJIETKe, (POTOCHHTE3a, INIACTUYECKOTO M SHEPTEeTHYECKOTO
oOMEeHa, XEMOCHHTe3a, MHTO3a, Meio03a, OIUIOJOTBOPEHUS, pa3BUTHI U
Pa3MHOXXEHHUsI, WHIUBUAYAJIbHOIO Pa3BUTUSL OpraHu3Ma (OHTOreHes3a), OOpbOBI 3a
CYIIECTBOBaHME, €CTECTBEHHOrO 0TOOpa, BHI000pa30BaHMS, MPUCIOCOOICHHOCTH
OpPraHu3MOB K Cpe/ie OOMTaHUsI, BIMSHUS KOMIIOHEHTOB 9KOCHCTEM, aHTPOIIOTCHHBIX
U3MEHEHHH B DKOCHCTEMax CBOEH MECTHOCTH, KpYroBOpOTa BEIIECTB U
MIPEBpAICHHS YHEPTUU B Onocdepe

YMeHHe  HCHOJB30BaTh  COOTBETCTBYIOIIME  ApPryMEHTHI,  OMOJOTHYECKYIO
TEPMHUHOJIOTHIO M CHMBOJIMKY IJIs JIOKa3aTEeJbCTBA POJICTBA OPTaHM3MOB Pa3HBIX
CUCTEeMAaTUYECKUX TPYII; B3aUMOCBSI3U OPraHU3MOB U Cpelbl OOUTAHUS; €IUHCTBA
YeNIOBEUYEeCKHX pac, HEOOXOAMMOCTH 3I0pOBOr0o o0Opa3za KHU3HU, COXpaHEHUs
pa3HooOpa3usi BUIOB M SKOCHCTEM KaK YCIIOBUSI COCYIIECTBOBAHHUS MHPUPOABI U
4eoBeuecTBa

YMeHue KpUTHUECKH OIEHHBATh HHPOpPMAIMIO OHOJOTHYECKOIO COJEp KAHUS;
MHTEPIPETUPOBATh 3TUYECKHE ACIEKThl COBPEMEHHBIX HCCIIEIOBAHUNA B OMOJIOTHH,
MenuIuHe, OMOTEXHOJIOTUH; PACCMaTpUBaTh TI100abHbIE SKOJIOTHYECKHUE MTPOOJIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIUIO

[TepeveHb 27IEMEHTOB CO/IepKaHUs, TpoBepsieMbix Ha EI'D
10 OMOJIOTUH

Kon

HpOBCpHCMHfI SJICMCHT COACPIKAHUA

buonorns xak HayKa. JKuBnle cucTeMBI 1 UX HN3YUCHHUC

1.1

CoBpemeHHast OMONIOTHS - KOMIIEKCHAs HayKa. buomornyeckue Hayky U M3y4aeMble UMU
HpO6J’I€MBI. (DYHJIaMeHTaJ'H)HBIe, HpI/IKJ'Ia)IHBIe " IIOMCKOBBIC Hay'—IHBIe HUCCIICAOBAHUS B
OMOJIOTHH.

3HaueHue Ouoyiornd B ()OPMHUPOBAHHHM COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI
mupa. Ilpodeccuu, cBszanHbie ¢ Ouonorueld. 3HaueHHE OHWOJIOTHUM B MPAKTUYECKOU
JIESITSIILHOCTH YeJIOBeKa: MEIHIIMHE, CEeITBCKOM XO3SIMCTBE, MPOMBIIUICHHOCTH, OXpaHe

MIPUPOJBI

1.2

JKuBble cucTeMbl Kak mpeaMeT u3ydeHus 6nosnorun. CBocTBa )KUBBIX CUCTEM: €AUHCTBO
XUMHUYECKOTO COCTaBa, AUCKPETHOCTb U IEJIOCTHOCTh, CJIOKHOCTb U YIOPSIOYEHHOCTD
CTPYKTYpbI, OTKpPBITOCTh, CaMOOpIaHM3alUs, CaMOBOCIPOU3BEACHUE, Pa3/IPakUMOCTh,




U3MEHYHUBOCTb, POCT U pa3BUTHE.

YpoBHU OpraHu3allMM JKUBBIX CHUCTEM: MOJEKYJISPHBIA, KIETOYHbINA, TKAaHEBbIN,
OpPraHU3MEHHBIN, MOMYJISILIMOHHO-BUIOBOM, 3KOCHUCTEMHBIH (OMOreoLeHOTHYECKHUit),
6uochepnsiil. Ilponeccel, npoucxoxduiye B KUBbIX cucTeMax. OCHOBHbIE NPU3HAKU
xuBoro. JKu3Hb Kak (popma CyIiecTBOBaHUSI MAaTEPHH

1.3

Metonel  Ouonoruueckod — Hayku.  HalmiomeHue, u3MepeHue,  IKCIEPUMEHT,
cucremaruzanus, mMetaananus. [loHsATHE O 3aBHCHUMON U HE3aBUCUMOW MEPEMEHHOM.
[InanupoBanue skcnepumenta. [locranoBka u mpoBepka rumnote3. HyneBas rumoresa.
[TonsiTue BHIOOPKU U ee AOCTOBepHOCTh. Pa3dpoc B Ouonormueckux gaHHbIX. OlleHKa
JIOCTOBEPHOCTH  IOJIYUEHHBIX pe3ynbTaroB. [IpHUMHBI UCKaXXEHHUS Pe3yJbTaTOB
sKcriepuMenTa. [IoHsATHE CTaTUCTUYECKOTO TeCcTa

KneTtka kak Ononoruyeckas cucteMa

2.1

Knerka - cTpykrypHO-()yHKIIMOHAIBHAS €AMHUIA XKUBOTO. MICTOpUS OTKPHITHS KIETKH.
Paboter P. T'yka, A. JleBenryka. Knerounas teopus (T. IllBann, M. lllneiinen, P.
BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHOMN KJIETOUYHON TEOPUH.

Metonbl MOJEKYISPHOW M KJIETOYHOW OMOJIOTHMHM: MHUKPOCKOINHUsS, Xpomarorpadus,
aneKTpoope3, METOJ MEUEHBIX aTOMOB, IU(QepeHIraIbHoe IeHTPU(PYTUPOBaHUE,
KYJIbTUBUPOBAHHE KIIETOK

2.2

XVMMHUYECKUH COCTaB KIETKU. MaKkpo-, MUKPO- U yJIbTPaMUKPOJIEMEHTHL. Boga u ee ponb
KaK pacTBOpUTEIIS, peareHTa, y4yacTHe B CTPYKTYPUPOBAHUU KIIETKHU, TEIJIOPETYIISLIHUHU.
MuHepanbHble BelllecTBa KJIETKH, UX OMOJIorMuecKast pojib. Pojb KaTHOHOB M aHUOHOB B
KJIETKE.

buonornueckue mnonumepsl. benku. AMHHOKHCIOTHBIH cocTaB OenkoB. CTPYKTYpbI
O0enxoBoi MoJekynbl. [lepBuuHas cTpykTypa Oeika, MEnTHIHAS CBs3b. Bropuynas,
TpeTU4yHasi,  4YeTBepTUYHas  CTpyKTypbl.  JleHarypauus.  CBoiicTBa  OEIKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIMM OEIKOB.

VYrneBoasl. MoHocaxapubl, JUcaxapuibl, OJUrocaxapuabl U moiucaxapuibel. OOmmii
IUTaH CTPOEHUS M (U3UKO-XMMHUYECKHE CBOMCTBA yriaeBoj0B. buonornueckue QpyHkuuu
YIJIEBOJOB.

Jlunuasl.  I'mapodunbHO-rUapodoOHBIE  cBoMcTBa.  Kiaccuduxanms — JTUNuaoB.
Tpurnunepunsl, Gochoaunuiasl, BOCKH, cTepousl. buonornueckue GyHKIUN JTUITUIOB.
OO6mue cBoiicTBa OMONOTMYECKMX MeMOpaH - TEKy4yecTb, CIIOCOOHOCTh K
CaMO3aMbIKaHUIO, ITOIYIIPOHUIIAEMOCTb.

Hyxnennoseie xucnotel. JJTHK n PHK. Ctpoenne HykienHOBBIX KHCIOT. HykimeoTuusl.
[Mpunin kommiementapHoctu. IlpaBwio Yapradga. Crpykrypa JIHK - nBoiinas
cnupanb. Mecronaxoxaenue u ouonornueckue pynkunn JJHK. Buasr PHK. ®Oynkunn
PHK B kietke.

Crpoenue monekynbsl AT®. Makpospruueckue cBs3u B moJiekyie AT®D. buomornueckue
¢ynkuun  AT®. BoccTaHoBleHHBIE MEPEHOCYMKH, WX (QYHKIUM B  KIETKE.
CexBennpoBanue [IHK.

CrpykrypHast Ouosorusi: OMoXuMHU4yeckue U OMO(pU3MUECKHUE HCCIIEIOBAaHUS COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYPbl OMOMOJIEKY

2.3

Tumbl KJIETOK: dyKapHOTHYECKass M MpokapuoTHueckas. CTpyKTypHO-()yHKIIMOHAIbHBIE
00pa3oBaHMs KIETKH.

CtpoeHne NpOKApUOTHYECKON KieTku. KierouHas crTeHka OakTepuili W apxew.
OcoOeHHOCTH CTpOeHUsl reTepoTpoHOM M aBTOTPO(PHON NPOKAPHOTHUECKUX KIIETOK.
MecTo U posib MPOKAPUOT B OMOIIEHO3aX.

Crpoenrie 1 QyHKIIMOHUPOBAHHE dYKAPUOTHIECKON KIIeTKH. [Ima3maTindeckas MmemOpana
(mma3manemma). CTpykTypa Iuta3MaTHueckoil MeMOpaHbl. TpaHCHOpT BeliecTB uepes
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHbIM (quddysus, obnerueHHas auddysus),




aKTUBHBIN (MEpBUYHBIM M BTOPUYHBIM aKTUBHBIM TpaHcnopT). IloxynmpoHunaemocTtsb
meMmOpanbl. PaGora HaTpHii-kaaumeBoro Hacoca. DHIOLUMTO3: MHUHOIMTO3, (ParouuTos.
Ox3ouuto3. Kinerounas crenka. CTpykTypa W (pyHKIIMH KJIETOYHOW CTEHKH PacTCHUH,
rpuoOB.

Hurornnaszma. Llutozonb. Llutockener. JIBuxeHue uurtoriazmbl. OpraHOWABI KIETKH.
OpHoMeMOpaHHBIE OpPTaHOWABl KIETKU: SHaorazMatudeckas ceth (JIIC), ammapar
oKy, JM30COMBI, MX CTpOeHME M (QYHKUMHU. B3auMocBsa3b 0JHOMEMOpaHHBIX
opraHouioB kieTtku. CTpoeHHE TIpaHyJsIpHOro peTukyiayma. CHHTE3 pacTBOPHUMBIX
OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH. I mankuil (arpaHyssspHBIA) SHAOIUIA3MATUUYECKUN
perukynym. CekperopHas ¢yHkuus annapata ['onabaxu. TpaHCHOPT BelIECTB B KIETKE.
Bakyonu pactutenbHbix KieTok. Knertounsiit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHPUH, TUIACTUABI.

Crpoenrie 1 QyHKIIMM MUTOXOHAPHHA M IUIacTuiA. llepBUUHBIC, BTOPUYHBIE U CIOXKHBIC
IUIACTHIBI (POTOCUHTE3UPYIOIIUX dYKAPHOT. XIIOPOILIACTHI, XPOMOIUIACTHI, JIEUKOILIACTHI
BBICILIUX PACTCHUM.

HememOpannbie opranonipl kinetku CtpoeHne U pyHKIMM HeMeMOPaHHBIX OpraHOUIOB
kiaetkn. PubGocombl. MukpodunamenTsl. MplieyHble  KIETKH. MUKPOTPYOOUKH.
Knerounslii nentp. CTpoeHue U JABHKEHUE KIYTUKOB M pecHHUYEK. MUKpOTpyOOuKH
nuTorasMel. LleHTpuons.

Anpo. O6omnouka sAapa, XpOMaTUH, KapHOIUIa3Ma, SAPBIILIKUA, UX CTPOCHHUE U (PYHKLUH.
SAnepHpiii  O6enkoBbli MaTpukc. IIpocTpaHCTBEHHOE pAaclOJIOKEHHE XPOMOCOM B
uHTepdaszHoM siape. benku XxpomaTuHa - THCTOHBI.

Knerounsle  BritoueHus. CpaBHUTENbHAs  XapaKTEpPUCTHKA  KIETOK  3YKapHOT
(pacTuTenbHOM, )KUBOTHOM, TPUOHOIN)
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AccuMuISIMS U AUCCUMUIISIUS - ABE CTOPOHBI MeTalbosn3Ma. Turbel oOMeHa BEIIECTB:
aBTOTPOGHBIH U reTepoTpodHBIA. YuacTHe KUCIOpoJa B OOMEHHBIX Hpoleccax.
OHepreruyeckoe obecrieueHue kieTku: npespaiieHue AT® B oOMEHHBIX mpoleccax.
@epMeHTaTUBHBIM XapakTep peakuuil KJIeTouHoro Merabonusma. DEpMeHThI, HX
CTpOCHHE, CBOMCTBa M MexaHm3M jaehcTBus. Kodepmentsl. OTnuums (QepMeHTOB OT
HEOpPraHMYeCKUX  KaTaau3aTopoB.  benku-aktuBatopel U O€NKH-UHTMOUTOPBI.
3aBUCHUMOCThH CKOPOCTH (DEpMEHTATUBHBIX PEAKIIUNA OT Pa3IMyuHbIX (PaKTOPOB.
[TepBUUHBIN CUHTE3 OPraHMYECKHUX BELIECTB B KieTke. PoTtocuHTe3. Posb XjaoporiacToB
B mnporiecce ¢otocunte3a. CBeroBast U TemHoBasi (as3wl. [IpogykTuBHOCTH (OTOCHHTE3A.
BausiHue pa3nuuHbIX GakTOpPOB Ha CKOPOCTh (hOTOCHHTE3a. 3HaUeHHe (POTOCHHTE3A.
XemocuHTe3.  Pa3zHooOpasume  OpraHU3MOB-XEMOCHHTETHKOB:  HUTPUPHUIMPYIOLIHNE
OakTepuu, KeNe300aKTepuu, CEepoOAKTEpPUH, BOJOPOAHBIE OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHa’pob6HbIe opranu3mbl. Buabl Opokenus. IIpoaykTel OpoxeHUs: U UX UCHOJIb30BaHUE
YeJIOBEKOM. AHa’pOOHbIE MHKPOOPTaHU3MBl KaK OOBEKThl OHOTEXHOJOTMU U
BO30yauTeNnu 00s1e3HEN.

AspoOHBIE OpraHu3Mbl. JTambl dHEprerudeckoro oomeHa. [loArOoTOBUTENBHBIN STall.
['mukonu3 - 6ECKUCIOPOAHOE PACUIETNIEHUE TIIFOKO3bI.

bronornueckoe okHucIeHUE, WIKM KIETOYHOE JbIXaHUE. Pob MUTOXOHIPHI B IpoLeccax
OMOJIOTUYECKOTO OKHCJICHUS. [Muknnueckue peakuuu. OxucnurenpHoe
docopmnupoBanue. IlpeumymiectBa a’poOHOro myTH OOMEHa BEIIECTB MeEpe.
aHa’pOOHBIM. DP(HEKTUBHOCTH FHEPTETUYECKOTO0 0OMEHA

2.5

Peakuuu mMaTpuuHOro cuntesa. [IpuHIMI KOMIIJIEMEHTAPHOCTH B PEAKLUAX MAaTPUUHOTO
cuHTe3a. Peanuzarus HacnencTBeHHONW mHMOpMaIuu. ['eHeTHYecKuii KoJI, €ro CBOMCTBA.
Tpanckpunuuss -  wmarpuunbsld  cuHre3s PHK.  [lpuHnunsl  TpaHckpunuuwu:
KOMIUIEMEHTAPHOCTh, AHTUIIAPAJUIEIbHOCTh, ACHUMMETPUYHOCTb. TpaHCisauus u ee
stanbl. Yuactue TpancnoptHeix PHK B Onocunrese Genka. YcinoBusi OnocuHresa Oelnka.
Koaunposanue amunokuciot. Poiabs pubocom B OnocunTese Oenka.

Opranuzanys reHomMa y MpPOKapUOT W OJyKapHoT. Perymisius akTUBHOCTH T'€HOB Y




npokapuoT. ['unoresa onepona (®P. Kakoo, XK. Mano). Perymnsimus o0OMEHHBIX IPOLIECCOB
B KieTke. Kierounslii romeocras.

Bupycel - HekneTouHble GOpMBbI KU3HU U OOnUraTHble napa3utbl. CTpoeHHe IPOCTHIX U
CJIOHBIX BUPYCOB, PETPOBUPYCOB, OaKkTepro(haros.

Bupycubie 3a0osneBaHusi 4denoBeKa, KMBOTHbIX, pactenuil. CIINJ, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MTPOOIIEMbI

2.6

Knerounslii 1muki, ero mepuonsl u perymsiuus. Wutepdaza u muto3. OcobeHHOCTH
nporeccoB, npoTekaromux B  uHTepdaze. IloaroroBka KJIeTKM K JIEJICHHUIO.
[IpecunreTnueckuii (MOCTMUTOTUYECKUI), CHUHTETHUYECKUH M IOCTCUHTETHUYECKUN
(MpEeMHUTOTUYECKH ) TTEPUOIBI HHTEP(a3HI.

MarpuuHblii cunre3  JHK-pemnukanus. [Mpunmuner  perumkanuun  JIHK:
KOMILIEMEHTAPHOCTh, IMOJYKOHCEPBATUBHBIM CHUHTE3, aHTUIIAPALIEIbHOCTh. MeXaHu3m
pernkanuu  JJHK. Xpomocombl. Ctpoenue xpomocom. Teinomepsl u Teliomepasa.
XpOMOCOMHBI HA0Op KIETKH - KapHOTHUIl. JIMIUIOMIHBIA M TaIluIOWIHBIA HAOOPBI
XpoMocoM. ["'omoiornuHbie XpoMOCOMBI. 110510BbIE XpOMOCOMBI.

Henenune knetku - muto3. CTagum MHUTO3a U MPOUCXOJAIIME B HUX IPOLECCHL. THIIbI
MuTto3a. KapuokumHe3 W UUTOKMHE3. buonorndeckoe 3HaYeHUWE MHUTO3a. Perymsuus
MUTOTUYECKOTO IUKIIA KIeTKU. [Iporpammupyemas kjaeTodHasi rubenp - arnomnTos.
DyHKIHUOHATIbHAs TEHOMUKA

Opranusm Kak OMoJIOrHyecKas cuctema

3.1

OnHOKIETOUHbIE, KOJIOHHMAJIbHBIE, MHOIOKJIETOYHBIE OpPraHW3Mbl U MHOTI'OTKaHEBbIE
OpraHU3MBI.

@opMBI pa3sMHOKEHHUSI OpraHU3MOB: Oecrionoe (BKJIOYas BEr€TaTHMBHOE) M IIOJIOBOE.
Bugst  Oecnonioro  pa3MHOXKEHHsI:  MOYKOBaHHME,  CIOPYJSAIMS,  (parMeHTaIus,
KJIOHUPOBaHHUE.

[TonoBoe pa3smuoxkenue. IlonoBble kneTku, wiau ramersl. Meio3. Craguum Mmeiiosa.
IToBenenune xpomocoM B Meito3e. Kpoccunrosep. buosormueckuii cMbIca meno3a U
IIOJIOBOTI'O ITporecca. Meio3 U ero MeCTO B JKU3HEHHOM IIMKJIE OPraHU3MOB.
IIpen3aponpieBoe paszputhe. I['ameroreHe3 y KMBOTHBIX. IloyOBBIE — Ke€me3bl.
OOpa3oBaHue M pa3BUTHE IMOJIOBBIX KieTOK. CrepmartoreHe3 M ooreHe3. CrtpoeHue
MOJIOBBIX KJIETOK. OIIo0TBOpEHUE U IMOPHUOHAIBHOE Pa3BUTHE KUBOTHBIX. CrOCOOBI
OILIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHoreHes.

NunuBunyanpHOE pa3BUTHE OpraHU3MoB (oHTOTreHe3). Ctaaunu dMOpUOTreHe3a JKUBOTHBIX
(ma mpumepe nsarymiku). [pobnenue. Tumbl apobneHusi. OcoOEHHOCTH IpOOJIeHUs
MJIEKOIUTAIONIMX. 3apObIIIEBbIE JUCTKH (racTpyisiuus). 3akiajka OpraHoB U TKaHe! u3
3apOJIBIIIEBbIX JIMCTKOB. B3anMHOe BiMsSIHHME 4YacTe pa3BUBAIOIIETOCS 3apoibliia
(oMOpuoOHanbHas MHIYKIMS). 3akiajka IUlaHa CTPOCHMS MXKHBOTHOIO KakK pe3ysbTaT
UEpapXUUECKUX B3aWMOJCHCTBUNH TeHOB. BiusHue Ha >SMOpHOHANbHOE pa3BUTHE
pa3nuuHbIX  (QaKTOpOB  OKpykaromed cpeapl. PocT W pa3BUTHE  JKHUBOTHBIX.
[ToctamOpuonanbubiii  nepuox. Ilpsmoe u  Hempsimoe pasButHe. Paseutue c¢
MeTaMop(o30M Yy OEClo3BOHOYHBIX M IIO3BOHOYHBIX JKMBOTHBIX. buomornyeckoe
3Hau€HUE MPSMOT0 M HENPSIMOr0 Pa3BUTUS, UX paclpoCTpaHEHHE B Mpupoje. Tumsl
pocta KHUBOTHBIX. DaKTOpbl pEryJslUH pOCTa JKUBOTHBIX U uenoBeka. Craauu
NOCTAMOPUOHANIBHOTO Pa3BUTHSL Yy JKUBOTHBIX M 4esjoBeka. llepuoabl OHTOreHesa
4eJI0BEKA.

Pasmuoxenue u passutue pacrenuid. ['amerodut u cnopodur. Melio3 B KHU3HEHHOM
nukie pacteHui. OOpazoBaHHe CIOp B Mpollecce Meio3a. ['amMeTroreHes y pacTeHUH.
OmnogoTBOpPEHNE U Pa3BUTHE PACTUTENIBHBIX OPraHU3MOB. /[BOITHOE OIIONOTBOpPEHUE Y
[[BETKOBBIX pacTeHuid. OOpazoBaHHE M pa3BUTHE CEMEHU. MeXaHU3MBbl PEryIsLIUN
OHTOT€HE3a Y pacCTeHUH U KUBOTHBIX

3.2

I/ICTOpI/I}I CTAHOBJICHUA W PAa3BUTUA TCHCTUKHU KAK HAYKH. OCHOBHBIE TCHETHUYCCKHUE




MIOHATUSA U CUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI, AJUICIBHBIE I'€HBI, aJlbTEPHATUBHBIC
IIPU3HAKYU, JOMUHAHTHBIA M PELIECCUBHBIN MPU3HAK, TOMO3UI0Ta, T€TEPO3UI0OTa, YUCTAS
JUHUA,  TUOpuzabl,  reHotun,  ¢eHoTun.  OCHOBHbIE  METOABl  TI'€HETHUKH:
rUOPHIONOTHYECKUH, IUTOIOTUYECKH, MOJIEKYIISIPHO-T€HETUIECKU I
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Monorubpunnoe ckpemuBanue. I[lepBblii 3akoH MeHaens - 3akoH eAMHOOOpasus
ruOpus1oB nepBoro nokojeHus. [IpaBuno nomunupoBanus. Bropoii 3akoH Menpens -
3aKOH  paclIeTUIeHUs] MpPU3HAKOB. LlUTONOrMYecCKWe OCHOBBI ~ MOHOTHOPHIHOTO
CKpelrBaHus. [ umoTe3a 4nucToThl raMer.

AHanmusupyromee — ckpemuBaHue.  IIpomMexyTOuHBIM — XapakTep — HacJIEJOBaHMS.
Pacmienienue npu3HaKkoB MIPpY HENIOJIHOM JTOMUHUPOBaHUHU.

JuruOpugHoe ckpemmBaHue. Tperuid 3akoH MeHaenss - 3aKOH HE3aBHCHMOIO
HaCJIeIOBaHMs MTPU3HAKOB. L{UTOMTOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.
CueruilenHoe  HacnenoBaHue npu3HakoB. Pabotet T. Moprana. CueruieHHoe
HACJICJOBAHWE TI'€HOB, HapyLICHHE CLEIUICHUS MEXIy IeHamMH. XpPOMOCOMHAs TEOpHUs
HACJIEICTBEHHOCTH.

I'eneruka nosa. XpoMOCOMHBI MEXAHW3M OIPENEICHMsS I0JIa. AYTOCOMBI U IIOJIOBBIE
XpPOMOCOMBI. ['OMOramMeTHBIM U reTreporaMeTHbIN MoJI. I'eHeTnueckast CTpyKTypa IOJ0BBIX
xpomocoM. HacnenoBanue NMpU3HAKOB, CLEIUIEHHBIX C IIOJOM. ['@HOTHII KaK L€JIOCTHAs
cuctema. [Ineiiorponus - MHOKECTBEHHOE JEUCTBHUE reHa. MHOXXECTBEHHBIN aJICIU3M.
B3aumoneiictBue HeayuienbHbIX TeHOB. KomiuieMenTapHocTs. Onuctas. [lonumepus
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BzaumopeiictBue renoruna u cpenbl npu popmupoBanuu deHorumna. M3MeHunBOCTH
npu3HakoB. KauecTBeHHblE U KOJIMYECTBEHHbIE MpPU3HAKU. BHIBI HW3MEHYMBOCTHU:
HEHACJICICTBEHHAS U HACJICICTBEHHAS.

MonudukaronHas ©3MEeHIUBOCTh. Poib cpenbl B (hopMUpOBaHHH MOIU(DUKAITHOHHOM
n3mMeHunBocTH. HopMma peakuuu npusHaka. BapuanioHHbIN psiJ M BapuallMOHHAs KpUBast
(B. Uoranncen). CoiicTBa MOAH(PHUKAITMOHHON H3MEHYUBOCTH.

['enotunuueckass u3MeHYMBOCTh. (CBOWCTBA TEHOTUIIMYECKOW H3MEHUYMBOCTU. Buabl
TCHOTUITUYECKONW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.

KomOuHaTuBHas U3MEHYMBOCTh. MeH03 M TMOJIOBOM MPOIECC - OCHOBA KOMOWHATUBHON
W3MEHYUBOCTU. POl KOMOMHATHBHOW WM3MEHYMBOCTH B CO3JIaHUU TE€HETHYECKOTO
pa3zHooOpa3us B Ipejienax 0JHOTO BU/A.

MyTtanroHHass W3MEHYMBOCTh. BuUIbl MyTanuii: T€HHbIE, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE W WHIYIIMPOBAHHBIE MYTallMU. SIIepHBIC U IUTOIIA3MATUYECKUE MYyTAIIHH.
Comaruueckue U nojioBble MyTaluu. [I[puunHbl BO3HUKHOBEHUSI MyTallii. MyTareHsl u
UX BJIHUSHUE Ha OpPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAallMOHHOTO Ipolecca. 3aKoH
TOMOJIOTMUECKUX PS0B B HacieacTBeHHoN u3meHunBocTd (H.M. BaBunos). Buesnepnas
VM3MEHUYMBOCTb U HACIEICTBEHHOCTh

3.5

Kapuorun denoseka. MexayHapoaHass mporpaMma HCCIE€IOBaHUS T€HOMa 4YeJlOBEKa.
Mertoasl  W3yueHHs  TEHETUKH  YeJIOBEKAa:  TEeHEAIOTMYECKHi,  OJU3HEIOBBIN,
LHUTOTC€HETUYECKUH, MONYJIALUOHHO-CTATUCTUYECKUN,  MOJEKYISIPHO-T€HETUYECKUM.
CoBpeMeHHOE omnpeaceHue T€HOTHIIA: IMOJTHOT€HOMHOE CEKBEHMPOBaHUE,
FEHOTUNIMpOBaHUWe, B TOM uyucie ¢ mnomomplo [Il[P-ananu3a. HacnencrBeHHbie
3a0o0yieBaHUs YenoBeKa. ['€HHBIE W XPOMOCOMHBIE OOJE3HU dYeloBeKa. boyesHu c
HACJIEJACTBEHHON MPenpacnoyioKEHHOCTbIO. 3HAYeHHE MEAUIMHCKOW TEHETUKH B
MIPEIOTBPAIICHUH U JICUCHUH TeHETHICCKUX 3a00sieBaHMi yenoBeka. CTBOJIOBBIE KIETKH

3.6

JlomecTukanusa MU cenekuusa. 3apoKICHHE CENEKIMM U JoMecTukauuu. Ydenue H.U.
BaBuioBa 0 1EHTpax NPOMCXOXAECHUS U MHOrooOpasusi KyJabTYpHBIX pacTeHuidl. Posb
CEJIEKIMH B CO3[IaHUM COPTOB PACTEHMH M MOPOJ *KUBOTHBIX. CoOpT, Mmopoja, IITAMM.
3aKOH TOMOJIOTMUECKUX PsOB B HaciencTBeHHOM usmeHunBoctd H.M. BaBunosa, ero
3HaYEeHHUE /IS CEIEKIIMOHHON paboThl.

Metoapl  ceneKIMOHHOM  paboThl.  MICKyCCTBEHHBIM  OTOOp:  MaccoBblii  H




WHAUBUAYAIIbHBIN. DTarmbl KOMOMHAIIMOHHOW celeKIuu. McnpITaHne mpon3BoAUTENeH 0
noroMcTBy. OTOOp MO reHOTHITY ¢ IOMOIIBIO OLEHKH (PEHOTHUIIA TOTOMCTBA U OTOOpP 1O
TEeHOTHUITY ¢ ToMonIpto aHanuza JJHK.

HckyccTBeHHBI MyTareHe3 KakK METOJ CEJIEKIIMOHHOW paboThl. PamuanuoHHBIA 1
XUMHUYECKH MYTareHe3 Kak HMCTOYHUK MYTaluid y KyJIbTYPHBIX (DOPM OpPraHH3MOB.
Hcnonp30BaHne T€HOMHOI'O pPEAAKTUPOBAaHUS M MeToJ0B pexomOuHaHTHBIX JIHK nms
MOJIy4EHUSI UCXOJITHOTO MaTepuaa JUisl CENEeKLIUH.

[Tonyuenne mnonumuounoB. BuyTpuBumoBas rubpuauzanus. biuzkoponcTBeHHOE
CKpellMBaHWe, WIM WHOpUAWHT. HeponcTBeHHOE CKpeIIMBaHWE, WIH ayTOPHJIUHT.
I'ereposuc u ero npuuunbl. Mcnonb3oBanue rereposuca B cenekuuu. OTaaieHHas
rubpuauzanus. IIpeononenue Oecrionus MEXBUAOBBIX THOpUAOB. JloCTHXKEHUS
CEJIEKI[MN PACTCHUI U KUBOTHBIX

3.7

OOBeKThl, UCHOJb3yeMble B OMOTEXHOJIOTHM, - KIETOYHbIE M TKAHEBbIE KYIbTYpHI,
MHUKPOOPIaHU3MBI, UX XapaKTepUCTUKa. TpaguliMoHHas OMOTEXHOJIOIU: XJIeOoneueHue,
IIOJIyYEHUE KHUCIIOMOJIOUHBIX MPOAYKTOB, BHHOAEAUE. MUKpPOOHMOIOIMYECKUN CHHTE3.
OObeKThl MUKpOOMOIOrHYecKUx TexHosnorui. [IpousBoacTBo Oenka, aMUHOKUCIOT U
BUTaMUHOB. JckyccTBeHHOE oOmIOnOTBOpeHHE. PEKOHCTpyKuMs — SHLEKIETOK H
KJIOHUPOBAHME KUBOTHBIX. METO/I TpaHCIUIAHTALUU SAEP KIETOK.

XpOMOCOMHAs1 U TeHHasl MHKeHepus. VICKyCCTBEHHBIN CUHTE3 IeHa U KOHCTPYUPOBaHUE
pekomOunantueix JIHK. JlocTwkeHuss W TEpCIEKTUBBI XPOMOCOMHOM M TEHHOMU
UH)XeHepuu. MeauumHckue 6MoTexHooruu. Vicrnonb30Banue CTBOJIOBBIX KIETOK

Cucrema 1 MHOroo0pasue OpraHu4ecKkoro Mupa

4.1

buonornueckoe pasHooOpasue opranu3mMoB. CoOBpeMEHHass CHCTEMa OpPraHUYECKOIro
mupa. [IpuHiunel kiaccudukanuu opraHu3MoB. OCHOBHBIE CHCTEMAaTHUECKUE TPYIIIbI
OpraHU3MOB.

Oco0eHHOCTH CTPOEHHUS U JKU3HENEATEIbHOCTH OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu,
apxeH, OJHOKIJIETOYHbIE TIpHUOBI, OJHOKJIETOYHbIE BOAOPOCIH, JPYrHe€ IPOTHCTHI.
KosionnanbHble opraHusMel. J[BuKeHHE OJHOKJIETOYHBIX OPraHU3MOB: aMeOOHMIHOE,
KT'YTUKOBO€, PECHHYHOE. 3alluTa Y OJHOKJIETOYHBIX OpraHu3MoB. Pazgpaxumocts y
OJIHOKJIETOYHBIX OPraHu3MOB. TakcHuchl

4.2

MHorokieTouHble pacTeHHs. B3anMOCBs3b YacTE€ll MHOTOKJIIETOYHOTO OpraHu3Ma. TKaHu,
OpraHbl M CHCTEMBl OPTraHOB MHOTOKJIETOYHOTO opranusma. OpraHusM Kak eIuHOe
nenoe. Tkanu pacrenuil. Tumbl pacTUTENBHBIX TKaHEH: oOpa3zoBaTellbHas, MOKPOBHAS,
NpOBOASIIAs, OCHOBHAs, MexaHudeckas. (OCOOCHHOCTH CTpoeHUs, QYHKIUH ¢
pacIoIOKEHNs TKaHEN B OpraHax pacTeHUH

4.3

BereratuBHble W TI'e€HEpaTUBHBIE OpraHbl pacTeHU. DYHKIMU OPraHOB U CHUCTEM
opranoB. Kapkac pacrenuil. [[BH>K€HME MHOTOKIIETOYHBIX PACTEHUM: TPOMU3MBI H
Hactuu. [lornomenue BOAbI, YIIIEKUCIOTO Ta3a U MUHEPAIBHBIX BEIIECTB PACTECHUSIMMU.
Hpixanue pacrenuit. Juddys3us ra3zoB depe3 MOBEPXHOCTh KIETKU. TpaHCIOPTHHIC
CHUCTEMBI pacTeHUW. Bbijenenune y pacTeHuil. 3aliuTa y MHOTOKJIETOYHBIX PAacTeHUH.
Kyrukyna. Cpencrsa nacCUBHOM M XUMHUUYECKOM 3aIIUThI. DUTOHITUIBI.

PaznpaxuMocTh W peryiasiivs y OpPraHu3MoB. Pa3gpakuMocTe HW  peryisiuus y
MHOTOKJIETOYHBIX pacTeHUM. POCTOBBIE BEIIECTBA U UX 3HAYEHUE

4.5

MHOroKJIETOYHbIE KWUBOTHBIE. B3aMMOCBS3b YacTeil MHOTOKJIETOYHOTO OpraHu3Ma.
TkaHu, opraHbl M CHUCTEMbl OpPraHOB MHOTOKJIETOYHOTO oOpraHuszma. OpraHus3M Kak
equHoe nenoe. I'omeocrtas. TkaHM >KUBOTHBIX U 4Ye€JIOBEKAa. THUMNBI KUBOTHBIX TKaHEU:
SMUTENUANbHAS, COCIWHUTENbHAS, MbIIeYHass, HepBHas. OCOOCHHOCTH CTpPOCHWS,
GYHKIMA 1 pacTiOJIOKEHUSI TKAHEH B OpraHax )KMUBOTHBIX U YEJIOBEKa




4.6

Opranel U cUCTEMBI OPraHOB >KMBOTHBIX. DYHKIIMKM OPraHOB M CUCTEM opraHoB. Omopa
Tena opraHu3MoB. CKelleTbl OJHOKJIETOUHBIX U MHOTOKJIETOYHBIX JKUBOTHBIX. Hapy KHbIi
Y BHYTpeHHUH cKeneT. CTpOeHrEe U TUIIbl COCTMHEHUS KOCTEH.

JIBU)KE€HHE MHOTOKJIETOYHBIX JKUBOTHBIX. [InTanne xuBOTHBIX. [IMTaHNE MO3BOHOYHBIX
KUBOTHBIX. JlpIxanue ®UBOTHBIX. KoxkHOE apixanue. JXKabepHoe U JIeTOYHOE JbIXaHHeE.
JIpIxaHue I03BOHOYHBIX >KMBOTHBIX. OBOJIIOLIMOHHOE YCJIOKHEHUE CTPOCHMS JIEIKUX
MIO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas cHCTeMa 4YesloBeKa. MeXaHW3M BEHTHISLUU
JErKuX y NTUL M MIIEKONUTAOIIMX. TpaHCHOpPT BELIECTB Yy OpPraHU3MOB. TpaHCcHoOpT
BELIECTB Yy JKUBOTHBIX. KpoBeHocHas cucrema u ee opranbl. KpoBeHocHas cucrema
IIO3BOHOYHBIX JKMBOTHBIX. Kpyru KpoBoOoOpaiieHusi. OBOJIIOLMOHHBIE YCIIOKHEHUS
CTPOEHHUSI KPOBEHOCHOW CHCTEMBI NTO3BOHOYHBIX )KMBOTHBIX. BbIAelieHHE Yy OpraHu3MoB.
Boigenenue y xuBoTHbIX. CokparturenbHble Bakyosd. Opransl BbiaeneHus. CBs3b
IIOJIOCTH Tejda C KPOBEHOCHOW M BBIICIUTEIBHOW CHCTEeMaMM. Belnenenue vy
MIO3BOHOYHBIX MBOTHBIX. 3alllMTa Y MHOI'OKJIETOYHBIX JKMBOTHBIX. [IOKpOBBI M uX
NpPOU3BOAHBIE. Pa3apakuMOCTh W peryisauMs y OpraHu3moB. Pazgpaxumocts y
OJIHOKJIETOYHBIX ~ opraHu3MoB. Takcucbl. Pa3mpaxumocts M perynsuus y
MHOT'OKJIETOUYHBIX pacTeHU. POCTOBbIE BelllecTBa U UX 3HAUYEHUE.

Hepsnas cuctema u pedaexTopHas peryisius y MHOTOKJIETOYHBIX KUBOTHBIX. HepBHas
CHUCTEMa U €€ OTHENbl. DBOJIIOIMOHHOE YCJIOKHEHHE CTPOEHUS HEPBHOM CHUCTEMBI Yy
KUBOTHBIX.

Pa3paboTka anroputMoB U mporpamm s 3h(ekTuBHON (YHKINOHAIHHON aHHOTAIMU
T€HOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, METa0OJIOMOB MHKPOOPTaHHU3MOB, PACTEHUM,
JKUBOTHBIX U YEJIOBEKa

OpFaHI/I3M YCJIOBCKA U €TI0 3J0POBLC

5.1

Opranbl UM CHUCTEMBI OpraHoB uesioBeka. OTaeNbl TOJOBHOIO MO3ra ITO3BOHOYHBIX
KUBOTHBIX. Pedrnexc m pednexropnas nyra. be3ycinoBHbIe W YCIOBHBIE pedIIEKCHI.
I'ymopanbHas perynsiuus W 3HAOKPUHHAS CHCTEMA >KMBOTHBIX M 4YesoBeka. JKemessl
SHJAOKPUHHON CHUCTEMBI U MX TOPMOHBI. [[elicTBHE TOpMOHOB. B3anMOCBSI3b HEpPBHOU U
SHAOKpUHHOM cucteM. ['mnoramamo-runoduszapHas cucrema. Pedrekc u pedriexkropHas
nyra. besycinoBHbIe U ycTOBHBIE pedieKCh

5.2

3ammra opraHusma otT Oone3Hed. VMMmyHHas cuctema denoBeka. Kiietounsit u
TYMOPaJIbHBI UMMYHHUTET. BposkieHHBIN, TPUOOpEeTEeHHBIN crieU(UIECKII UMMYHUTET.
Teopus kioHanbHO-cenekTuBHOrOo nMMynurera (I1. Dpnaux, ®.M. bepner, C. Tonerasa).
BocnanurenbHble OTBETBI OpraHu3MoB. Poslb BpOXKJEHHOTO MMMYHHUTETAa B Pa3BUTHHU
CUCTEMHBIX 3a00JIeBaHUM

5.3

KpoBeHnocHas cucrema u ee opranbl. Cepale, KpOBEHOCHbIE coCcyAbl U KpoBb. Kpyru
KpoBooOpareHus. Paborta cepana u ee perymnsuus
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Heixanue uenoBeka. Juddys3us ra3oB dyepe3 MOBEPXHOCTh KIETKH. JlpIxaTenpHas
cucrteMa uenoBeka. JlpIxaTenbHas MOBEPXHOCTb. Perynsuus npixaHus. [[pixarenbHble
00BEMBI

5.5

HI/IHIeBapI/ITeJ'IBHaH cucrema YCI0BCKa. OTaensl IMUIICBAPUTCIBHOI'O TpakKTa.
HI/IH_[eBapI/ITeJ'IBHBIC KCJIC3bI. BHyTpI/IHOJIOCTHoe W BHYTPHUKIICTOYHOC MUIIICBAPCHNUC

5.6

ITokpoBel m ux npousBoaHsle. Opransl BbieneHus. [loukn. Crpoenune u
¢ynkunonupoBanue Hedpona. dunbTpaiys, ceKpeuus U oOpaTHOE BCAaChIBaHHE Kak
MeXaHU3MBbI pabOThI OpraHoB BblAeIeHU. OOpa3oBaHuEe MOYHM Y YETIOBEKA

5.7

JIBmxeHue 4enoBeka: MblmeyHasi cuctema. CKeleTHbIE MBIIIIEI U UX padota. CTpoeHue
Y TUIIBI COEAMHEHUS KOCTEN




Teopus 3Bomtonnu. Pazputue ku3Hu Ha 3emiie

6.1

OpomononHass teopuss Y. JlapBunHa. IlpeanocbulkM BO3HHMKHOBEHUS JapBUHU3MA.
’Kuznb u HaydHas gesrenbHocTh Y. [lapBuHa.

JBuxymue cunbl sBomonuu BuaoB 1o Y. JlapBuHy (BBICOKas MHTEHCHUBHOCTD
Pa3sMHOKEHHUsI OPraHU3MOB, HACJIEICTBEHHAsI H3MEHYMBOCTh, OOph0a 3a CyliecTBOBaHHE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenune cuntetndeckoir Teopun dBomornuu (CTD). HelitpansHas Teopus
sBosrory. CoBpeMeHHAas YBOJIOIMOHHAs Onoorus. 3HaYeHHEe IBOTIOIMOHHON TEOpUHU B
(bopMHpPOBAHNHN €CTECTBEHHO-HAYYHON KapTUHBI MUpa

6.2

[Tonmynsanus kak 3jeMeHTapHas eauHuua 3Bomonud. COBpEMEHHbIE METO/bl OLEHKU
TEHETHYECKOT0 Pa3HOOOpa3us H CTPYKTYyphl TOMyiasanuid. I3menenue reHodoHaa
HNOMYJISIIMM ~ KAaK  3JIEMEHTApHOE D3BOJIOLMOHHOE SIBJIEHHE. 3aKOH TIE€HETHYECKOIo
paBHoBecus [[x. Xapnu, B. Baitn6epra.

OneMeHTapHble (DAKTOpbl (IBMXKYIIME CHIIBI) 3BOJIONMHU. MyTalMOHHBIA IpoLecc.
KomOunatuBHass wu3MeHYMBOCTh. Jlpeiid TeHOB - ciy4yailHble HEHANpaBJICHHbBIE
U3MEHEHHS YacTOT ajuiesield B momyisinusax. D¢ dext ocHoBatens. Murpauuu. U3omsmus
NOMYJISIIHA: reorpaduueckas (IpOCTpaHCTBEHHAs), Onosornyeckas (penpoayKTUBHAS).
EcrectBeHHbIl 0TOOp - Hampabisomuil (akrop 3BosoLUU. DPOPMBI €CTECTBEHHOTO
oTOOpa: ABMXKYIIMU, CTAOWIM3UPYIOIIMM, pa3pbiBalOIMi (Iu3pynTuBHbIN). [lomoBoit
oTOOp.

[Tprcroco0IeHHOCT OPraHU3MOB KakK pe3yJbTaT MUKPOAIBOJIOLMU. BO3HHKHOBEHME
npucnocoOiaeHuit  y opraHuzMoB. Apomopdo3bl UM - uauoasantauuu. IIpumepsl
npucnoco0iaeHnit y opranu3MoB. OTHOCUTEIBHOCTD MIPUCIIOCOOICHHOCTH OPTaHU3MOB.
Bun, ero xpurepuu u crpykrypa. BupooOpa3zoBaHue kak pe3ysibTaT MUKPOIBOJIOLMH.
W3omsus - xinroueBoi (akrop BuaooOpazoBanus. Ilytu u cnocoOsl BUI000pa30BaHuUsA:
ajionaTpudeckoe (reorpaguueckoe), CUMIaTpruuecKoe (IKOJOrHueckoe), "MraHoBeHHoe"
(monumuonan3anus, rudpuanzanus). JJIuTeIbHOCTh S3BOIOIMOHHBIX IPOLIECCOB.
Mexanusmsbl GopMHUpoBaHMs OMOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp »BomouMOHHON OuoOrMM B pa3pabOTKe HAYYHBIX METOJIOB COXPaHEHUS
O6uopasHooOpazus. MUKpPOIBOMIOLMSA M  KOPBOJIOLMS MapasUTOB M HX XO35EB.
MexaHu3mbl GOPMHUPOBAHUS YCTOWYMBOCTH K @aHTHOMOTHUKAM U CITOCOObI OOpBOBI ¢ Hel

6.3

Metonel  u3ydyeHus MakpolsBoimonuu. IlaneoHTonormueckue MeETOAbl  M3YYEHHUS
sBostou. Ilepexoanbie (popMbl U PUIOTEHETUYECKUE PSAIbI OPTAaHU3MOB.
buoreorpaguueckue meronsl u3ydeHus osBomonud. CpaBHeHue (uopsl U (ayHbI
MaTepUKOB U OCTpOoBOB. buoreorpaduueckne obnactu 3emnu. Buabl-sHIEMUKH U
PEHKTHI.

OMOPHOIOTMYECKHE U CPAaBHUTEIBHO-MOP(HOIOTUYECKUE METObI U3YUEHHS SBOJIIOIHH.
['eHeTnyeckne MeEXaHW3MBbl D3BOJIOLUMU OHTOIEHE3a M IIOSABJIEHUS DBOJIOLUOHHBIX
HOBIIECTB. ['OMOJIOTMYHBIE W aHAJOTMYHBIE OpraHbl. PynuMmeHTapHbBIE OpraHel H
aTaBU3Mbl. MOJIEKYISIpHO-T€HETHYECKHE, OMOXMMHMUYECKHE M MaTeMaTH4YEeCKHE METO[IbI
u3ydyeHus HBoarouuu. ['omonornunele TeHbl. COBpPEMEHHBIE METOIbI IOCTPOCHHUS
(bHIIOreHeTUYECKHX 1IePEBbEB. XPOMOCOMHBIE MYTAILlMU U HBOJIIOLHMS TEHOMOB.

OOmme 3akoHOMEepHOCTH  (TMpaBwia) H3BOMIONMHU. HeoOpaTUMOCTh  IBOJIOIMH.
AnanTuBHas paguanys. HepaBHOMEpHOCTh TEMIIOB 3BOTIOIUU

6.4

Hayunble rumores3bl MPOMCXOXKIEHUS JKU3HH Ha 3emie. AOHOreHe3 M IMaHCIEPMHUS.
JloHayuHble TpENCTaBICHUS O 3apOXKACHUU IKU3HM (KpeanmnoHu3Mm). [umotesa
MOCTOSIHHOTO CaMO3apOKJICHHSI KU3HU W €€ ompoBepxkeHue onbitamu @. Pemum, JI
Cnamnannanuy, JI. Tlacrepa. [IpoucxoxaeHue >KU3HA U aCTPOOUOIIOTHS.

OcHOBHBIE DJTambl HEOpraHWYecKod sBomroruu. [lmanerapHas (reonoruyeckas)
ABOJIONNS. XUMHUYECKasi IBOJIONUSA. AOHMOTEHHBIN CHHTE3 OpPraHWYECKHUX BEIIECTB W3
Heoprannuecknx. Ombir C. Mumnepa u I'. FOpu. OOGpa3oBaHue MOIMMEPOB W3




mMoHomepoB. Koanepsatnas rumote3a A.M. Omapuna, rumore3a NEpBUYHOTO OyiIbOHA
Jx. Xonpeitna, renerndeckas runore3a . Memnepa. Pu6o3umsr (T. Yek) u rumotesa
"Mupa PHK" V. I'un6epra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHUE MTPOTOKJICTKH.
Hctopuss 3emiaum M MeTOAbl €€ u3ydeHus. lickomaemble OpPraHMYECKHE OCTATKH.
['eoxpononorust um ee wmeronbl. OTHOCHTENbHAasE M a0CONIOTHAST TEOXPOHOJIOTHS.
['eoxpoHOIOrMUecKast Kaja: 30Hbl, 3pbl, IEPUOJIbL, FTIOXH.

HavanpHele Tanel opraHndeckor 3Bomronuy. [losBaeHre U 3BOIIOLUSA NEPBBIX KICTOK.
Opomonuss  Merabonu3ma. Bo3HukHOBeHMEe nepBbIX 3kocucteM. CoBpeMeHHbIE
MHUKpOOHbIE OWOIMJICHKH KaK aHaJOr MepBbIX Ha 3emie coolmecTB. CTpoMaTONUTHI
IIpokapuOThI U SYKApUOTHI.

[Tpoucxoxaenne 3ykapuoT (CUMOMOreHe3). DBOJIIOLIMOHHOE MPOUCXOXKIEHUE BUPYCOB.
[TponcxoxaeHue MHOTOKIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX IDYIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Talbl ABOJIONUH BHICIIUX pacTeHUHA. OCHOBHBIE apoMOp(O3bl PACTCHHM.
Brixon pacrenuit Ha cymy. llosBieHue CIIOPOBBIX PACTEHUH M 3aBOCBAHUE MMH CYILU.
CemeHnHbIe pacTeHus. [IponcxokaeHne IBETKOBBIX PACTEHUH.

OCHOBHBIE 3Tallbl 3BOJIIOLUHU >KUBOTHOTO MHpa. OCHOBHBIE apoMOP(O3bl >KHBOTHBIX.
Benpackas ¢ayna. KemOpwuiickuii B3pbIB - TOSIBJICHHE COBPEMEHHBIX THIOB. [lepBbie
XopAoBble XUBOTHbIE. JKW3Hb B BojAe. OBOJIIONMS I03BOHOUYHBIX. [Ipoucxoxnenue
am@uouit u pentuiuil. [Ipoucxoxxaenrne miiekonuTaOUKX U NTUL. [IpuHIMI Kit0YeBoro
apomopdosza. OcBoeHre OECITO3BOHOYHBIMU U TI03BOHOYHBIMH KHBOTHBIMH CYIIIH.
Pa3Butne xm3HM Ha 3emiie MO dpaM U IEpUOJAM: apxeH, MpPOTEpO30i, Maneo30M,
Me3030M, KaiHO30M. OOImas XapakTEepUCTHKA KJIMMaTa U TEOJOTMYECKHX MPOIECCOB.
[TosiBneHne M pacuBET XapaKTEPHBIX OPraHU3MOB. YTIJIeoOOpa30BaHHUE: €ro YCJIOBHS U
BJIMSTHUE HA Ta30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUpPAHUSL - IKOJIOTUYECKUE KPU3UCHI mpouuioro. [IpuunHbel U ciaeacTBus
MaccoBbIX BIMUpaHUi. COBpEMEHHBIN 3KOJOTMYECKUI KPU3HUC, €M0 0COOEHHOCTH

6.5

Pasmenst u  3amaum  anTponosoruu. Mertonel  anTponosoruu.  CTaHOBIEHHE
IIPEJICTaBICHUN O IPOUCXO0KIEHUH yenoBeka. COBpeMEHHbIE HAyUHbIE TEOPHUH.
CxonctBo uyenoBeka € JKMBOTHBIMU. (CuHcTeMaTHyecKoe TMOJOXKEHHE YelIOBeKa.
CBuaeTenbCTBa CXOJCTBA YeNIOBEKa C JKMBOTHBIMU: CPAaBHUTEIHHO-MOP(OIOTHUECKHE,
sMOpuonornyeckue, (U3NOIOro-6MOXUMHUUECKUe, MoBeneHuYeckue. OTIMYUS YeloBeKa
OT JKMBOTHBIX. [IpAMOXO0I€HHE M KOMIUIEKC CBSI3aHHBIX C HHUM IpU3HAKOB. Pa3Butume
TOJIOBHOTO MO3ra ¥ BTOPOM CUTHAJIIBHOW CUCTEMBI.

HBwxynme cuibl  (QakTopbl) — aHTpOIOreHe3a: OMOJIOTHYECKHE,  COLMAJIbHBIE.
CooTHolleHne OMOJIOTHYECKUX U COLMANIBHBIX (DPAKTOPOB B aHTPOIIOTeHE3E.

OcHOBHBIE CTaAUM aAHTPONOreHe3a. ABCTPAJNONMUTEKH - JBYHOTME TIPEIKU JIIOJEH.
YenoBek yMenbli, MEepBbIE WU3TOTOBJICHHS Opyaud TpyzAa. UenoBek NpsIMOXOAAIIMN H
HepBbIi BBIXOJ JTr0/1eH 3a npenensl Appuku. Uenosek reiensoeprekuii - o0mumii npeaok
HEaHJIEPTAICKOI0 YEJI0OBEKA U YEJIOBEKA Pa3yMHOr0. YenoBek HeaHAePTAIbCKUN KaK BUL
JIOJIEH XOJIOJHOTO KiMMarta. YesoBek pa3yMHBI COBPEMEHHOI'O THIIA, JIEHHUCOBCKUMI
YeJI0BEK, OCBOEHNE KOHTUHEHTOB 3a IpeaenaMu AQpHuku.

DOBOJIIOLIMS COBPEMEHHOTO 4YeJoBeKa. EcTecTBeHHBbIM O0TOOp B MOMYNSALUAX YEJIOBEKA.
MyTtanoHHblii mporiece M noiauMop¢dusM. [lomynsuoHHBIE BOJHBI, Jpeid TeHOB,
murpanus 1 "3¢dekt ocHoBarens" B HOMYJISIHUIX COBPEMEHHOTO YEIOBEKA.
Yenoseueckue pacol. [lonstue o pace. bonbiue packl: eBponeouHas (eBpaszuiickas),
aBCTpAJIO-HErpouHasd (dKBATOpUATbHAs), MOHTOJIOMAHAs (a3MaTCKO-aMepHKaHCKas).
Bpewms u mytu pacceneHus 4eioBeka 1o mianere. EquHcTBO yenoBedeckux pac. Hayuynas
HECOCTOSITENIbHOCTh pacu3ma. [IpucnocobieHHOCTh 4YelloBeKa K pPa3HbIM  YCIOBUSM
OKpyKarmiel cpeasl. Bnusame reorpaduueckord cpeapl W apedida reHOB Ha
MOpPGOJIOTHIO U (PU3HNOJIOTHIO YeJIOBEKa

DKOCHCTEMEI U MMpUCymue UM 3aKOHOMEPHOCTHU




7.1

Paznensl u 3anaun sxonoruu. CBsi3b SKOJIOTUU C APYTUMH HAyKaMHu.

Mertonst sxonoruu. [loneBbie HaOMIOACHNS. DKCIIEPUMEHTHI B SKOJIOTHH: MPUPOIHBIC U
naboparopuble. MojenupoBaHue B SKOJOTUU. MOHHUTOPUHT OKpYXaloUled Cpembl:
JIOKaJIbHBIN, pErHOHAJILHBIN U TJI00AIbHBIN

7.2

Okonoruyeckne (GakTopbl W 3aKOHOMEpHOCTH uX jeictBus. Kiaccudukanms
9KOJIOTHYECKUX (DaKTOpOB: aOuMOTHYECKHEe, OHOTHYECKHe, aHTpororeHHsle. OOmiue
3aKOHOMEPHOCTH JIeWCTBUS dKojoruueckux ¢akropoB. I[IpaBmino wmunumyma (K.
HInpenrens, 0. Jubux). TomepaHTHOCTb. OBpUOMOHTHBIE M CTEHOOMOHTHBIC
OpTaHU3MBlI.

Aobuotndeckue (pakropsl. CBET Kak 3KoIorudeckuii pakrop. [leficTBre pa3HBIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHU3Mbl. JKOJIOTHYECKHUE TPYIIbl PACTEHUI U KUBOTHBIX 1O
OTHOLIEHUIO K cBery. CurHanbHas posib cBetra. DoromepuonusMm. TemriiepaTypa Kak
JKoJIoTHUecKuii ¢aktop. JlelicTBue Temmeparypsl Ha OopraHu3Mbl. [loWKHUIOTEpMHBIE U
rOMONOTEpPMHbBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPTaHU3MBI.

Bnaxxnocts kak skonoruyeckuit ¢akrop. Ilpucnocobnenuss pacteHuil K Moaiep:KaHUIo
BogHOro Oanmanca. Knaccudukaius pacteHuil mo oTHoueHuo K Boje. [IpucnocoOnenus
JKUBOTHBIX K H3MEHEHHIO BOJTHOTO PEXHUMA.

Cpenpl oOuTaHUS OPraHM3MOB: BOJHAs, HA3eMHO-BO3/YIIHAs, MMOYBEHHAs, INIyOMHHAS
MOJIMOYBEHHAsA, BHyTpUOpraHu3MeHHas. OU3MKO-XUMUYECKHE OCOOEHHOCTH Cpej
oOuTaHus opranu3moB. [IpucnocoOnennst opraHu3MoB K AKU3HU B Pa3HBIX Cpelax.
buonoruueckue putmbl. Buenmnue u BHyTpeHHHE pUTMBbI. CyTOYHBIE U TOJIMYHBIC PUTMBI.
[Tprcnoco0IeHHOCTh OPTaHU3MOB K CE30HHBIM U3MEHEHUSAM YCIOBHUH JKU3HH.
Kuznennsle hopmbl opranuzMoB. [lonsTre o xusHeHHON Qopme. XKuzHeHHBIE (OPMBI
pacTeHuii: JepeBbsl, KYCTApHUKU, KYCTApPHUYKH, MHOTOJIETHHUE TPaBbl, OJHOJETHHE
TpaBbl. JKu3HEHHBIC (OPMBI JKUBOTHBIX: THIAPOOHOHTBI, TEOOHOHTHI, a3pPOOHOHTEI.
Oco0OeHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue Qakropel. Buapl OHMOTHYECKUX  B3aMMOJACWUCTBUN:  KOHKYPEHIIMS,
XUIIHUYECTBO, cuUMOMO3 U ero ¢opmel. [lapasutusMm, Koomepamus, MyTyalusM,
KOMMEHCAIM3M (KBapTUPAHTCTBO, HaxJeOHMYecTBO). Herpoduueckne B3ammoaeicTBus
(Tonmuueckue, hopuueckue, pabpudeckue). 3HaueHNE OMOTUYECKUX B3aUMOICHCTBUHN st
CYIIIECTBOBAHHS OPraHU3MOB B cpejie oOuTaHus. [[pUHIINI KOHKYPEHTHOTO UCKITIOUEHUS

7.3

OKOJIOTUYECKUE XapaKTepUCTUKHU nonyasuuu. [lomymsmus kak Ouonoruyeckas CUCTEMa.
Ponb HEOTHOPOIHOCTH Cpefbl, (PU3NYECKUX 0apbepoB U OCOOEHHOCTEW OMOJIOTUH BUIOB
B ()OPMHMPOBAHUU TPOCTPAHCTBEHHOM CTPYKTYpbl momyisiuil. OCHOBHBIE MOKa3aTesln
MONYJISILAN: YUCIEHHOCTD, INIOTHOCTh, BO3PACTHAS U I10JIOBAst CTPYKTYpa, POKIAEMOCTB,
IIPUPOCT, TEMII POCTA, CMEPTHOCTb, MUTPALIUSL.

Okosnoruyeckas CTpykTypa nomyisiuu. OLieHKa YHCICHHOCTH NOmyssuuu. uHamuka
NONYJSALMA U €€ peryisalius. buoTMdeckuil NOTeHIUal Nonyisauud. MozaenupoBaHue
JUHAMHKHU nonyssinu. Kpusble pocTta 4MCIEHHOCTH nomyssinuu. KpuBsle BbDKHBaHUS.
Perynsuust 4uciIeHHOCTH MOMYNSIIMMA: poib (DAKTOPOB, 3aBUCAIIMX M HE 3aBUCSILUX OT
IUIOTHOCTU. DKOJIOTUYECKUE CTpaTeruu BuaoB (r- u K-ctparerun).

[Tonstue 00 »skojoruueckod Hume BuAa. Mecrooburanue. MHoOromepHas MOJEINb
skonormyeckod Humm JOk.M. XarumHcoHa. Pa3mepbl  OKOJOTMYECKOM  HUIIW.
[ToTeHumanpHas U peain30BaHHAs HULIM.

Bun kak cucrema nomynsuuid. Apeansl BUAOB. BHIBI M MX KU3HEHHBIE CTPAaTETHH.
3aKOHOMEPHOCTH IIOBEJIEHUS W MWIpallMid JKUBOTHBIX. buosiornueckue WHBa3UU
Yy’KEpPOJHBIX BUIOB

7.4

CoobmecTBa opraHu3MoB. buoreHo3 u ero crpykrypa. CBs3M MeXay OpraHu3MaMmu B
OuorieHo3e. DkocucreMa Kak OTKpbiTas cucrema (A.J[x. Tencnu). DyHKIMOHAIBHBIE
OJIOKM  OpPraHM3MOB B  OJKOCHCTEME: MpPOAYIEHTHI, KOHCYMEHTBI, PEIYICHTHI.
Tpoduueckue ypoBHH. Tpoduueckue menu u ceTH. AOGHMOTHUECKHE OJIOKH IKOCHUCTEM.
[TouBs! ¥ MBI B 3KOCUCTEMaxX. KpyroBopoT BellecTB U MMOTOK SHEPTUU B SKOCUCTEME.




OcHOBHBIE TIOKa3aTeNM »dKOCUCTEMBI. buomacca M mnpoaykuus. OKOJIOTMYECKHE
OUPaMU/IbI YUCeTl, 0MOMACChl U SHEPTHH.

HanpaBneHnHble 3aKOHOMEpHBIE CMEHBI COoOOLIecTB - cykueccuu. llepBuunble Hu
BTOPUYHBIE CYKLECCUU U MX NPUYMHBI. AHTPOIIOTCHHBIE BO3JEHCTBUSA HA CYKIIECCHHU.
KnnmakcHoe coomiectBo. bropasnooOpasue u mosHoTa KpyroBopoTa BEIIECTB - OCHOBA
YCTOHYHBOCTH COOOIIIECTB.

[TpuponHbie 3KOCHCTEMBI. AHTPOIIOI€HHBIE 3KOCUCTEMBL. ATPO’KOCHCTEMA. ATPOLICHO3.
Pa3znuuns Mexay aHTpOIIOT€HHBIMU U IIPUPOJHBIMUA SKOCUCTEMAMH.

VYpb6oskocucremsl. OCHOBHBIE KOMIIOHEHTHI ypOoakocucTeM. ['opoackas ¢opa u dayHa.
Cunantponuzanus ropoackoi (aynbl. buonmormueckoe M XO34HCTBEHHOE 3HAYCHHE
arposKocucTeM U ypOo3KocHcTeM. 3aKOHOMEPHOCTH (OPMHUPOBAHHUS OCHOBHBIX
B3aMMOJCHCTBUM OPraHU3MOB B SKOCHCTEMAX.

IlepeHoCc dSHepruM W BEILECTB MEXAY CMEXKHBIMH DSKOCUCTEMAMH. Y CTOMYMBOCTH
OpraHuU3MOB, IONYJALMK U DKOCHCTEM B YCIOBHUSAX €CTECTBEHHBIX M aHTPOIOIE€HHBIX
BO3JICHCTBUI

7.5

buocdepa - obmeranerapras 00ogouka 3emild, T/Ie CYIIECTBYET WIIM CYIIECTBOBala
*u3Hb. Yuenue B.W. Bepranckoro o 6uochepe. Obnactu 6uocdepst u ee cocran. XKusoe
BellecTBO Orochepsl U ero GyHKIIHH.

3aKOHOMEPHOCTH cyiiecTBOBaHUs Ouocdeprsl. OcobeHHocTn 6uocheprl Kak riodambHOM
skocuctembl. JluHamuueckoe paBHOBecue B Ouochepe. KpyroBopoTbl BemiecTB Hu
OMOTeOXMMHUYECKUE IUKIIBI (YTIIepo/ia, a30Ta). PUTMUYHOCTD siBNeHHI B 6uocdepe.
3onaneHOCTH OnOchepshl. [lonsTue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHJIPA, XBOWHBIC
Jieca, CMEIIaHHbIE ¥ MIMPOKOJIMCTBEHHBIE JIeca, CTENH, CAaBaHHBI, yCTHIHU, TPOIMTUYECKHE
Jeca, BBICOKOTOphsi. KimrMar, pacTUTENbHBIN U )KUBOTHBIN MU OMOMOB CYIIIH.
CrpykTypa W (QYHKUOUS JKMBBIX CHCTEM, OLEHKAa HX PECypCHOrOo TOTEHIHMala |
OonocdepHbIX QyHKIHIA

7.6

DKonoruyeckue KpU3UChl M UX NpUYHHBL. BoszneiicTBue dvenmoBeka Ha Ouocdepy.
3arpsi3HEHUE BO3AYIITHOM cpenbl. OxpaHa Bo3ayxa. 3arpsisHEHUE BOJHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Paspymienune mouBbl. OxpaHa TOYBEHHBIX pecypcoB. V3meHeHwme
KJIUMaTa.

AHTpPOIIOTEHHOE  BO3JICHCTBHME HAa pPACTUTENBHBIA M JKUBOTHBIA wMup. OxpaHa
PACTHTEILHOTO ¥ KUBOTHOTO Mupa. OCHOBHBIC MPUHITUIIBI OXpaHbI MPUPOIBI. KpacHbie
kauru. Oco60 oxpansemsie mpupoaubie Tepputopuu (OOIIT).

Boranundeckue caipl ¥ 300JI0THICCKHE TTAPKH.

OcHOBHBIE IPUHITUIIBI YCTOWYMBOTO PA3BUTHUS YEIOBEUYECTBA M MPHUPOLL. ParmoHansHoe
MPUPOIOTIONB30BAHUE U COXPaHEHHE OMOIOTHYECKOTO pa3Hoo0pasus 3eMin
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