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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LEJNEH, COJAepKaHHs, pPE3yJbTaToB OOydYeHHs U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOM MPUPOABI U 00ECIICUEHUN
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAaHUS M PA3BUTUA OOYyYAIOLIUXCS CpEACTBAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEAMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JOTMKH 00pa30BaATEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HA pa3BUTHE 3HAHUN, CBS3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karoued MpUpOIHON cpene.
[TosTOoMy Hapsy ¢ M3ydeHHEM OOIIEOHMOJIOTHYSCKUX TEOPHH, a TakKe 3HaAHUU O
CTPOEHHMH KMBBIX CUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWNA B MOBCEAHEBHOMN JKU3HU JJISl PEIICHUS MPUKIAIHBIX 337a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMsI, KOTOpas mpeamnojaraeT (GopMUpOBaHHE Yy  OOyYaroIIMXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAyYHOW KapTHHE MHUpa, paclIupsieT U 0000IIaeT 3HAHUS O JKUBOW MpUpoE, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOTO MBIIIEHUS, IEHHOCTHOTO OTHOIIECHHS K )KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenue 6mosornn odecreynBaeT yciaoBus Uisl (popMUpOBaHUs
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpa¢uu. Ha3BaHHBbIE MOJOXKEHUS O IpeJHA3HAYEHUM Y4YEOHOTo MpeameTra
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJIX0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTHUECKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HAHMN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKoro oOpa3oBaHMUsl.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOBD», « IKOCUCTEMBI U IPUCYIIIHE UM 3aKOHOMEPHOCTHY.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCITOJIB30BaTh ATH 3HAHWS I TPAMOTHBIX JCHCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYyYaIOIMMUCS CHUCTEMbl 3HAaHUN O OHOJOTMYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CHUCTEM Pa3HOr0 YPOBHSI OpraHU3allii, BBIJAIOMINXCS OTKPBITUSX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIOB, WJEH M TOJXOJIOB K HU3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUW B TTOBCEAHEBHOM KU3HU TS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBIISICTCS OOS3aTEIbHBIM YUEOHBIM MPEIMETOM, BXOASIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTcs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Hexemo), B 11 kmacce — 34
yaca (1 gac B Hegento).

COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buosnorust kak Hayka. CBsizb OMOJOTHUU C OOILIECTBEHHBIMU, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOW HAy4YHOM KApTUHBI MUpA.
Cucrema OMOJIOTMUECKUX HAYK.

MeTobl TO3HAHUS KUBOUW NIPUPOIbI (HAOII0OICHHE, SKCTIEPUMEHT, ONTMCAHMUE,
u3MepeHue, kiaccuukamus, MOJETUpPOBAaHUE, CTaTUCTUYECKass o0paboTka
JTAHHBIX ).

JlemoncTpanum:

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

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

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

JKuBble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3yueHus: ouonoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa 6MOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MNOMYISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE€0IIeHOTUYECKUH ), OMOCEpHBIA.

JlemoHncTpanum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINU
YKUBOU IIPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMHUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bosia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI W MHUHEPaIbHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u cTpoeHre OeaKOB. AMHUHOKHUCIOTBI — MOHOMEpPHI OEJIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W



YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHMEe cBoWcTBa OenkoB. buonormueckue
byHKIIUN OEIKOB.

®epmenTsl — Owonormyeckue Karanm3atopel. CtpoeHue QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpartHas crneuuduunocts. KodepmenTsl. ButamuHbl.
OTnuuus pepMEHTOB OT HEOPTraHUYECKUX KaTalIn3aTOPOB.

VYrneBoasl: MoHoOcaxapuabl  (TJOK03a, pubo3a u  JAe30kcupubo3a),
aucaxapuabel  (caxaposa, JaKTo3a) MW Tosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
1esUI003a). buonornyeckue GyHKIIMM YTII€eBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yIJIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMeEpBI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynkiuun PHK.
Bunael PHK. AT®: ctpoenune u GhyHKIIHIH.

[{utonorus — Hayka o kietke. KiietouHas Teopus — IpuMep B3aUMOIEUCTBHUS
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Knerka kak mnenoctHas >xuBasg cucrteMa. OOme NpU3HAKH —KIIETOK:
3aMKHyTasi HapykHas MemOpana, Mosiekyisl JIHK kak renermueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcOOEHHOCTH
CTpPOEHHUsI MPOKAapHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHue
DYKapUOTUYECKON KIETKHM. OCHOBHBIE OTJIMYMS PACTUTEIBHOM, MXWUBOTHOU U
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnasma u eé
opranoussl. OnHoMemOpanHbie opraHouabl kietku: OIIC, anmmapar [Nonbmxu,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWAbBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxknenne MUTOXOHApWM u TulacTua. Bunel mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LIEHTPUOJIA, PECHUYKH,
KryTUKHA. OyHKIIMU OPraHOMI0B KJIETKU. BKIItoueHus .

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sAapa: saepHas 000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. llnelinen, P. Bupxos, Ix.
Yorcon, ®@. Kpuk, M. Yuikuuc, P. ®panxinn, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOLIE».



Tabmuubr n cxembl: «lleprogudeckas TabauIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbl OeliKay,
«Ctpoenne pepmentay, «Hyknennobsie kucnotel. [JHK», «CtpoeHne mMonexybl
AT®», «CtpoeHne 3yKapuOTHYECKOM KIETKW», «CTpOEHHE KMUBOTHOU KIIETKW,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue Aapa KIETKN», « YTIIEBOIAb, «JIumub.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaGopatopnas pabora Ne 1. «M3yueHune KaTaJIUTUYECKONH AaKTUBHOCTH
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajaasbl)y.

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpOeHHS KJIETOK paCTEHUH,
YKUBOTHBIX M OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpENnaparax M HX
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemIeCTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
JUCCUMMWJISALUS (PHEPreTUUECKUid OOMEH) — JBE CTOPOHBI €IUHOrO Mpollecca
MeTtabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U DHEPTUM B IMOHUMAaHUU
MeTabosm3ma.

Tunbel oOMeHa BeliecTB: aBTOTPO(DHBIN U reTepoTpodHbIil. Posib dhepMeHTOB
B OOMEHE BEIIECTB U IPEBPALLICHUH SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dborocunTe3a. DPheKTUBHOCTL (OTOCHHTE3a. 3HAUCHNE (POTOCHHTE3A JJIs JKU3HU
Ha 3emsie. Biausinue ycnoBuii cpeapl Ha (DOTOCHHTE3 U CIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCUHTE3UPYIONINe OakTepuu. 3HAaUYCHUE XEMOCUHTE3a IS
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KieTke. PaciiernyieHue BEIIeCTB, BBIJICICHUE U
aKKyMYJIMPOBAHHE DSHEPrUM B KIETKE. OTambl SHEPreTUYECKOro oOMeHa.
['mukonu3. bpoxenue u ero Buabpl. KucinopoaHoe OKHCIIEHHE, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. O¢ddexTuBHOCTH
HHEPIreTUICCKOr0 OOMEHA.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHdpopmauus u JHK.
Peanuzauus reHetuueckoil uHopmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsanus — GuocunTe3
Ooenka. Otambl TpaHchsuuu. KoaupoBanue amuHOKHCIOT. Ponb pubocom B
OounocuHTe3e Oemnka.



Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ JKMU3HCHHOTO IIMKJIAa BHUPYCOB.
bakreprodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BUIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpUIILMA, peBepTaza W uHTerpaza.  lIpodunakruxa
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JlemoHncTpanum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUDY,
«HepreTudyeckuii oomen», «Ximopormacty, «Potocuntes», «Ctpoenue JHK,
«CtpoeHre u PyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1uKa Bupyca CIIM/a,
oakrepuodaray, «Pemmukarms JJTHK».

Oo6opynoBanue: monenu-anmunkanuu «Yasoenue IHK u Tpanckpumnimsy,
«buocunres 6enka», «CTpoeHue KIETKU», Mojielb cTpykTypsl JJHK.

Tema 5. PazmMHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KiieTouHbIil 1UKI, WM KU3HCHHBIM LMK KiIeTku. MHTepdaza u MHUTO3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkainus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpomMocoMm. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTonoruyeckue OCHOBBI PA3MHOXKEHHSI M  WHIUBUAYaJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpouecchl, Mpoucxonasiue Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KJIETKH — arlomnTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: J€JIE€HUE HaJBOE, ITOYKOBAHME OJIHO- M MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETeTaTUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHWPOBaHUE
OPraHu3MOB, €0 3HAYEHUE JJII CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Craguu meiio3a. IIporecchl, Mpoucxoadiue Ha CTaauaX MeEno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOOrMyeckuii CMBICT U
3Ha4YeHUEe Meno3a.

['ameroreHes — mnporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU M Su4HMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIIETOK — TameT (CrnepMaro30ujl, SHMIEKJIeTKa) — CIepMAaTOreHe3 U OBOIE€HE3.
OcoOEHHOCTH CTPOCHHS SIUIEKJIETOK U crepMaTo3ouaoB. OmuiogoTBOpEHUE.
[Taprenorenes.



NunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOieHue, racTpysiius, opraHorene3. IloctamOpuoHanbHOE pasBUTHE. THIIBI
MOCTAMOPHOHAIBHOTO PAa3BUTHUS: TMpPsAMOE, HempsMmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3sMHOXKEHHUST OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHHE TIOJIOBBIX KIETOKY,
«Ctpoenue xpomocoMbl», «Knerounsrii nmukim», «Pemnmukanus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsaAMoe pa3BUTHEY, «] aMeTOTeHEe3 Y MIICKOIMUTAIOIINX U
YyesioBeKa», « OCHOBHBIE CTaIUH OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasl
MJICKOITUTAIOWIETOY, «SHIeKIeTKa MeKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpOCHHS IIOJOBBIX KIETOK Ha
TOTOBBIX MUKpOIIpenaparax».

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOI0THH
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETHUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETUKH. METONbl TEHETUKH (THOPHI0JIOTHICCKHM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBbIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIECHHbIE . MeHaenem.
MonorubpuiHOoe CKpelIMBaHue. 3aKOH eIuHOo00pa3us THOPHUIIOB IIEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpCIIWBAHUA.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUs
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.



CuemnieHHoe  HacineioBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIJIECHHOMY HAacIeNOBaHUIO TeHOB. Hapylienue cuernsieHns reHoB B pe3ysbTaTe
KPOCCHHI'OBEpa.

XpoMOCOMHas TEOpUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eneTnka mosia. XpoMOCOMHOE ONpEAEIICHUE Moa. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHele opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapuallMOHHAsl KpUBasl.
Hopma peaknmnu npusnaka. KoymuecTBEHHBIE M KAaYECTBEHHBIE INPU3HAKU U UX
HOpMa peakimu. CBOMCTBA MOAU(PUKAIMOHHON N3MEHUYHNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHIHMYECKas, W3MEHUMBOCThb. KoMOuHaTuBHAS
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIleCC — OCHOBA KOMOWHATHBHOU
M3MEHYUBOCTU. MyTalmoHHasi U”3BMEHUMBOCTh. Kitaccudukanus MyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUYUHBI MyTauuidl. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HaciIeICTBEHHOCTb U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapumorunm uenoBeka. OCHOBHbIE METOAbI T€HETHUKU
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOILIBIO
[11P-ananu3a. HacnenactBeHuble 3a0o0jeBaHUs YEIOBEKA: TICHHBIC OOJIE3HH,
00JIe3HN C HACJIEICTBEHHOW MNpEeApacroyioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne u reHepatuBHble MyTauuu. CTBONOBBIE KIETKHU. [IpuHIUIIBL
3I0POBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHE. 3HAUYCHUE METUITMHCKON
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet w cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
ATOT€HETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUS W €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBaHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuOoTuIlbl YelloBeKa W KUBOTHBIX», «BHIbI



U3MEHYMBOCTHY», «MoaudukalmoHHas W3MEHYMBOCTH», «HacnenoBanue pesyc-
dakTopay, «I'eHeTuka rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTD.

OOopynoBanue: MOAEIU-AMIUIMKAIUA «MOHOTHOPUIHOE CKpPEUIMBAHUEY,
«Henonnoe nomuHupoBanuey, «JurubpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MukKporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHblie U npakTHYecKHe PadoThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHUAHOTO U
JUTHOPUHOTO CKPEIUBAHUS Y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas paborta Ne 6. «M3yueHrne MoanUKAIIMOHHON N3MEHUNBOCTH,
IIOCTPOECHHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOMY.

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

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

Tema 7. Cenexkuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Ceneknys Kak HayKa M MPOLECC. 3apOKICHUE CEJNEKIUH W JIOMECTUKALMS.
Yuenue H. W. BaBuimoBa 0 1eHTpax TMNPOUCXOXKICHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHUW. LIEHTpbI MPOMCXOXKIECHMS AOMAIIHUX XUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/bI CeNeKIUU. MacCoBbIi U MHANBUAYAJIbHBINA OTOOPHI B
CEJICKIIMU pPACTEHMM M JKUBOTHBIX. OIllEHKa 3KcTepbepa. BiM3KOpoaCcTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['ereposuc, wnu rubpunHas cuwia. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJy4YCHUE TOIUILIONIOB. JlOCTHKEHUSI CEINEKIMU PACTCHUH, >XUBOTHBIX H
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpacib NPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTEHUM.
KiloHnpoBaHue BBICOKONIPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okojoruueckue W dtudeckue  mpoosmembl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJBTYPHBIX pacTtenuit», «Ilopoasl TOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. lBaHoBay,



«[Homumnongus», «OO0beKThl OuOTEXHONOTUNY, «KIeTOUHBIE KYyIBTYpHI H
KJIOHHpOBaHHEe», «KOHCTpyrupoBaHue 1 nepeHoc reHOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIOAO0B U KOPHETIIIONOB TUKHUX ()OPM U KYJIbTYpPHBIX
COPTOB pacTeHui, repoapuil «CenbCKOX03sI1ICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypcusi «OCHOBHBIE METOIBl M JOCTHKEHHS CEJCKIUU PACTeHHH U
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIHIO, TUIEMEHHYIO bepmy,
COPTOHMCIIBITATENbHBI  y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPAaTOPHUIO
arpoyHHBEPCHUTETA WIM HAYYHOTO IICHTPA).

11 KIIACC

Tema 1. DBoJrOLIHOHHASI OHOJIOTHS.

[IpennochUlkn BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUH. OBOJIOIIMOHHAS
Teopust U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUM HA PAa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa 3BOMONUU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIbHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUuMsl SMOPHOHOB Ppa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonmonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeSEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIONMKA BUAOB B mpupojae. MyTaioHHbBIN
MpOoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrparus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[TpucnocoOIeHHOCTh OpPraHU3MOB KaK pe3yibTaT dBOMIONUU. [Ipumepsr
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHOBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.



MakposBomonus. Dopmbl  3BOTIOLUMU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxeHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuaIn3anvs. ATanTUBHAS paIAALML.

JdeMoHCcTpanuu:

[Toptpetsi: K. Jlunnent, XK. b. Jlamapk, Y. Jdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHUYecKOro Mupa Ha 3emiie», «3apo/IbIIu
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTE», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucnocoOIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000Pa30BAHUE .

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOI0B U CeMsIH, KoyuieKus «lIpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
XKUBOTHBIX», MOJeNb «OCHOBHBIE HANpaBICHHs 3BOJIIOLMHU», 0ObEMHAs MOJEINb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoyuieKuus «PopMbl COXPaHHOCTH
HCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukauus «llepexpéct
XpOMOCOM», BIIaXKHble npemnaparbl «Pa3BuTue HacekoMmoro», «Pa3Burtue
JSATYUIKWY, MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu (OpMbI KPbLILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKkTHYECKHEe PadOThI:

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

JlaGoparopnas pabora Ne 2. «Onucanue npucrnocoO0JSHHOCTH OpraHu3Ma M
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPEACTaBICHHUS O 3apOXKACHMHM >KM3HU. HayuyHble THMIOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XuUMUYecKas
3BOJIIOLIUA. AOHMOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tarnbl
ouonornyeckor sBomonuu. ['nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHME NPOTOKJIETKU. [lepBble KIETKH W KX 3BOJIIOLUS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.



Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuojgaM. Karapxeil. Apxelickas u
nporepo3oiickas d3pel. llameosolickas spa u €€ mepuoAbl: KEMOPHIICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

Me3030HCKas 3pa U €€ NMEPUObl: TPUACOBBIN, FOPCKUNA, MEITOBOM.

KaliHo3oiickas »9pa ®W €€ TmepuoAbl: MaJCOTCHOBbIM, HEOIE€HOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOIMU PACTUTENIILHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHHd U
KUBOTHBIX. [I0siBJIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHM4YecKOTO MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaKk Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJICHUN YeloBeKa. Meroasl HM3ydeHHs aHTpornoreHesa. (CxoxacrBa u
pasnyus 4eJIoBeKa U )KUBOTHBIX. CHCTEMaTUYECKOE ITOJI0KEHNE YEIIOBEKa.

JBwxymne  cuiabsl  (pakrtopsl)  aHTpomoreHeza.  HacnencrBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pa3ymHbIil. Haxoakum MCKOmaeMbIX OCTaTKOB, BPEMSI CYIIECTBOBAaHHsS, 00JIACTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckre packl. OcCHOBHblE  OoNblIME  pachl:  €BPONECOUIHAS
(eBpasmiickasi),  Herpo-aBcTpajoujHas  (dPKBaTOpUalbHas),  MOHTOJIOMIHAS
(a3uaTcko-amepukaHckasi).  UepTsl  MPUCIOCOOJEHHOCTH  MpEACTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMUS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

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

Tabmumel n cxembl: «BosuukHoBeHue CoytHeUHOM cucTeMbl», «Pa3Burtue
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKMX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa TNaJCOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moan», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEpTalblla, KPOMAaHbOHIIA), CIICTIKA WU
U300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO ueaoBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebia), TEOXpOHOJIOTHUECKas Ta0numa, Kouiekius «Dopmbl
COXPaHHOCTH UCKOITAEMBIX )KMBOTHBIX M PACTEHUIN».

JlabopaTtopHble U npakTHYecKHe padoThbI:

[Ipaktuueckast padota Ne 1. «M3ydeHue uMcCKoOmaeMbIXx OCTaTKOB PacTeHUU U
KUBOTHBIX B KOJUIEKLIHSIX).

OKCKypcHsl «IBOJIOLUA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPA€BEAUECKUI My3€il).

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.

DKoJOorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Okonoruueckue Qakropel. Krnaccudukanuss skxonorndeckux (akTOpoOB:
abuoTHyeckue, OHOTUYECKHE M aHTPOIOreHHble. JlelcTBHE SKOJOTHYECKHX
(hakTOpOB Ha OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JICEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepamus,
MyTyajJu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHe OHOTUYECKUX B3aUMOJEHUCTBUN JJI CYLIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKHA Momyasiund. OCHOBHBIE IIOKAa3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISIUA U €€ Perysus.

JdeMoHCTpaum:

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

Tabnuiel 1 cxembl: kapta «lIpupoansie 30HbI 3emany, «Cpeabl 0OUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie 1 NpakTHYeCKHE padoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN W3
Pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.



Coo0miecTBOo opraHu3MoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHAOBAs,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buapl-momuHanTel. CBsi3u B
OHOLIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHaTne 00 »skocucTemMe W
ouoreornieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTBI, peayleHTsl. KpyroBopoT BEIIECTB U MOTOK 3HEPTUU B IKOCHUCTEME.
Tpoduyeckue (muIIeBbie) YPOBHM OKOCHUCTEMbI. [IWileBble 1€MW U CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCHUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
VI TITUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe 1 X035HCTBEHHOE 3HAYCHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak QakTop yCTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rno0anpHONM 3KocucTeMbl. JluHamMuueckoe paBHOBecME U oOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTh! BemiecTB 1 OMOTCOXUMHUYECKHE IUKIIBI JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanpHbIE PKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJib30BaHue. JlocTrxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JlemoHncTpanum:

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

Tabnuiel u cxembl: «llumeBslie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AHTPOIIOIEHHbIE  BO3JACWCTBUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi coCTaBisSIOMIAs
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexTy, «DaKkTophI
pPaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Ouochepbi»,



«Pacnipoctpanenne ku3Hu B Ouocdepe», «O30HOBBIM d3kpaH Ouocdepsi»,
«KpyroBopot yriepoaa B Ouocdeper», «KpyroBopot a3ota B Ipupoae».

ObopynoBanue: MoJenb-anmanKanus «TUIUUHbIe OHOLEHO3bI», Tepbapuit
«PacturenbHble coobmiecTBa», Komiekunu «bruonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJNbTYp», TrepOapuM U KOJUIEKIIMM pAacTeHUd W
KUBOTHBIX, MPHUHAJJICKAIINE K Pa3HBIM SKOJOTMUYECKUM TpyIIaM OJHOTO BHIA,
Kpacnasa knura Poccuiickoii ®enepaunu, n300pakeHUs OXpPaHSAEMbIX BHUIOB
pacTeHU U )KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA ITPOI'PAMMBLI 11O
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cornmacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yJIbTaTam
OCBOCHUSA OOyYaloIMMHUCA TporpaMM CcpeAaHero oOiiero  00pa3oBaHMUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbBI

B cTpyKkType NMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCS POCCUICKON
rpakIaHCKON UJACHTUYHOCTH — FOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOONpPEACJICHUI0, HalWyuMe MOTHUBAIlMM K OOydYeHHI0  OuOJOoruu,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOUEBBIX IICHHOCTEH M MCTOPUYECKUX TPAAMIIUN Pa3BUTHSA OHOJOTHUECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOECH
JEATEIBHOCTH 1I€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMM, TPUCYIIUMHU CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIMuHOCTHBIE pe3yabTaThl OCBOCHUS MpeaMeTa «bHoJorus» JOCTUTalOTCs B
€IUHCTBE Y4YEOHOM U BOCHHUTATEIHHOM JEATEIBHOCTM B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, UCTOPUUECKUMU U TyXOBHO-
HPaBCTBEHHBIMH IICHHOCTSMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMH M HOpMaMU
MOBEJCHUSI W CIIOCOOCTBYIOT TIPOIIECCaM CAMOIIO3HAHMS, CAaMOBOCIUTAHUS U
CaMOpa3BUTHUSA, PA3BUTUA BHYTPEHHEH TO3WIMM JIMYHOCTH, TMAaTPUOTU3MA,
YBOKEHHS K 3aKOHY U IMPABOIOPSIKY, YEJIOBEKY TpyJa U CTapilIeMy MOKOJICHHIO,
B3aMMHOTO YBa)XKCHUS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY HaCIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickonn depepanuu, MpUposie U
OKpYKaroUIEn cpelie.



JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JOJKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOLIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00I1IeCTBa, paCUIUpPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMi OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIHHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpakaIaHCcKOro BOCIIHTAHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYAIOIIErocsl KaK aKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHUE CBOUX KOHCTUTYLMOHHBIX IpaB M OOSI3aHHOCTEH, YBaKCHUE
3aKOHA W MPaBOINOPSJIKa;

FOTOBHOCTh K COBMECTHOM TBOPUYECKON MAEATEIBHOCTH IMPU CO3JIAHUHU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO IO OTHOIICHUIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSITH €€;

YMEHHUE YUUTHIBATh B CBOUX JICUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMHU YOCKICHHUSIMU, KYJIbTYPHBIMUA [EHHOCTSIMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB TMpPHU OOCYKJICHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IEpE]l
PonuHol, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYyJbTYpY,
MPOLJIOE U HACTOSIIIEE MHOTOHALIMOHATILHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BUTHE OWOJOTHM, TOHUMAHUS 3HAUYCHUS OWOJIOTMHM B TIO3HAHUU 3aKOHOB
IPUPOABI, B AKU3HU YEIOBEKA U COBPEMEHHOIO 00I1IeCTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3amuTte OTedecTsa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAYIIEro;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTEIIAM, CO3JaHUI0 CEMbH HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[IEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccun;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHUpPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;

MOHMMAHHUE YMOIIMOHATBHOTO BO3/ICHUCTBHUSI )KMBOM TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HBIX BHUJAAX HMCKYCCTBA, CTPEMIICHUE
MPOSIBIIATh KAYECTBA TBOPUYECKOU JINYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHPOBAHMSA KYJIbTYPbl 310POBbS W
IMOLMOHAIBHOIO 0J1ATONOTY YU :

MOHMMAaHUE U pealu3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TpPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Qu3nUecKas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DPM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

NMOHMMAHUE I[EHHOCTU TMPAaBUJ HWHIUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIIUX 370POBBIO U KU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHNE IEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOTMYECKOM U COLMAJIbHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

HMHTEpEC K pa3iu4HbIM cepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHWI0O W C€aMOOOpa3OBaHMIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1€JIeCO00pa3HOE OTHOIICHWE K TMPUPOJIE KaK HCTOYHUKY
JKW3HU Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHHS;



MOBBINICHUE YPOBHS OKOJOTUYECKON KYyJNBTYphl: MPUOOPETEHUE OIbITa
IJIAHUPOBAHUSI TIOCTYNKOB W OLEHKM WX BO3MOXHBIX TMOCJHEACTBUNA ISt
OKPYKaIOUIEH CPEIbI;

OCO3HaHHME TJI00aTBHOTO XapakTepa JKOJIOTMUECKHX MpoOJeM M IMyTed HuX
peleHus;

CIOCOOHOCTh HCMOJB30BaTh MNpPHUOOpETacMble MPU HU3YYCHUU OUOJIOTHUHU
3HAHUS M YyMEHUSI TpU pEHIeHUH NpoOJeM, CBS3aHHBIX C palMOHAJIbHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUWE PABHOBECUS B DKOCHUCTEMAaX, OXpaHy BHUIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE  HENPUATUE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYkKaAOUIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAILIATh UX;

HaJIMYUe PAa3BUTOrO 3KOJOTMYECKOTO0 MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILMAIIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKOM
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJIbTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIHTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3bIKOBOM M YMTATEIbCKOW KYJIbTYphl KaK CpeICTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHUE cheru@UuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
npeacTaBieHuss 00 OKpyXKaloleM MHpPE Kak O €IMHCTBE MPHUPOJIbI, YelIOBEKa U
oOIIecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU MpodsieM
COXpaHEHUS TPUPOTHOTO PABHOBECHS,

yOeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX peIIaThb PECypCHbie  MPOOJEMbI  Pa3BUTHS
YeJI0BEUECTBA, MOUCKA MyTeH BBIXOAA U3 TI00aTBHBIX YKOJOTUYECKUX MPOOJIeM U
obecrieueHusT TepexojJa K  yCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpcoB M (OPMHUPOBAHUIO HOBBIX CTaHJIapTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TOJYyYCHUH OWOJOTHYECKUX 3HAHWK B IEIAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak



COCTaBHOM 4acTu (PyHKIIMOHAJIBLHOW TPAMOTHOCTH OOydaromuxcs, GopMupyeMoil
IpU U3Y4eHUH OUOJIOTUH;

NOHMMAHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh IIOJy4YaeMble 3HAHHUA JJIs aHaiau3a |
OOBSICHEHMSI SIBJICHUM OKpPYKAlOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH,
yMEHHE JeflaTh OOOCHOBAHHBIE 3aKIIOUYEHHS HAa OCHOBE HAay4dHbIX (AKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUSA IS
pelIeHus Mpo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOM IEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIET0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

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

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yiabTaThl OCBOCHHS y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAYuUMble JJIsI (OPMUPOBAHMS MHUPOBO33PEHUS OOYHAIOUIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpaXKarolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKaxX (BEILECTBO, PHEPTHUs, SBJICHUE, MPOIECC,
CUCTEeMa, Hay4YHbIH (paKT, MPUHIIMI, TUIMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UCCIIeIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUEe, OKCHEPUMEHT U JPYTHX),
YHUBEpCalIbHbIC Yy4YeOHBbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pETyJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
IPaMOTHOCTH W  COLMAJIbHOM KOMIETEHUUH OOYyYarolUXcs, CIOCOOHOCTh
o0yJaronmxcs UCIIOJIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYCCKUE 3HAHUS W  YHUBEPCAIbHBbIC Y4eOHbIC JCHCTBHS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpenMeTHbIE pe3yJbTaThl OCBOCHHS IIPOTPAMMbI CPEIHEr0 OOIIero
00pa30BaHus JOJKHBI OTPAXKATh:

OBJaaaeHune YHHBepPCAJIbHbIMH YueOHbIMU NMO3HABATEIbHbIMHU
NefCTBUSMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOSITeTbHO  (OpMyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh MNPU OCBOCHUHM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHMS, KiIacCU(HUKAIIUK, 000OIICHHUS ), PAaCKPBIBATh CMBICIT



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

ONpENENATh LENN JAEATEIbHOCTH, 3a7aBas IApaMeTPbl W KPUTEPUU HX
JNOCTHKEHHSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh OMOJIOIMYECKHUE MOHITUS [l 00bACHEHUs (PAKTOB U SIBJICHUN
YKWBOW NPUPOJIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXICHUS (MHIYKTUBHbBIC, JEAYKTHUBHBIE, IIO
aHaJIOTWH), BBIABIATh 3aKOHOMEPHOCTH U TNPOTHBOPEYHS B PACcCMATPUBAEMBIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOJBI U 3aKIIOUCHMS;

IIPUMEHSATH CXEMHO-MO/ICIJIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILLECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3Y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaKKe  IMPOTUBOPEYMM  Pa3sHOTO  poJa,  BBIABICHHBIX B Pa3jMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIAaH pELIEHHUs NpPOOJeMbl C YYETOM aHaIU3a UMEIOIIUXCS
MAaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLICHUBATH COOTBETCTBHUE PE3YJIHTATOB
L[EJISIM, OLICHUBATh PUCKH NOCIIEICTBUI AEATEIIBHOCTH;

KOOPAMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUAX  PEAJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/IE€Th HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHON JI€ATENbHOCTH,
HAaBBIKAMHM  paspelieHusi MpoOsieM, CIMOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3JIMYHBIX METOA0B O3HAHHS;

WCIIOJIB30BaTh PAa3JIMYHbIE BHJIBI JEATEIBHOCTH [0 TMOJYYEHUIO HOBOIO
3HaHUS, €ro HUHTEpPIpEeTaluH, MPeoOpa3OBAHUI0O M TNPUMEHEHUI0 B Y4EOHBIX
CUTYalUsX, B TOM YHUCJI€ IPU CO3JaHUH YUEOHBIX U COL[MAJIbHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILIJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJayd B 0Opa30BaTEIbHOM
NEATEIbHOCTH U XKU3HEHHBIX CUTYaLHsIX;

BBISIBJISITH NIPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpEIICHUS, HaXOAWTh apryMEHThI ISl JOKa3aTesIbCTBA
CBOMX YTBEPKJICHUH, 3a]1aBaTh NapaMeTPbl U KPUTEPUU PELLIEHUS;

aHAIM3UPOBaTh IIOJIyYEHHbIE B XOJE PELICHHs 3aJayd  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;



OCYILECTBIATH IEJICHAINIPABICHHbBII TMOUCK MEepeHoca CPEACTB M CIOCOOOB
JEHCTBUS B MPOGECCHOHANTBHYIO CPENy;

yYMETh IMEPEHOCUTh 3HAHUS B TMO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEIESATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTMHAIBHBIC MOAXOAbI M PEHICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabora ¢ unpopmaunmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTOo
nocoOusl, HAy4YHO-IIONYJIIPHOM JMTepaTrype, OHOJOTMYECKUX CIOBapsAX U
CIPAaBOYHMKAX, KOMIIBIOTEPHBIX Oa3ax [aHHbIX, B VHTepHETE), aHaIU3UpPOBATh
UHGOPMAIIUIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Ouosorndeckoi MHMOpMalUK, HEOOXOIUMOM JJIsl BBIMOJHEHUS YYEOHBIX
3a/1ay;

npuUOOpeTaTh OMBIT KMCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
ononornyeckor uHpopmanuu (cxembl, TpaduKu, AUArpaMMbl, TaOIUIbI, PUCYHKH
¥ JIpyroe);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu padoTe ¢
Ononornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HarJIsAHOCTH;

BJaJe€Th  HABbIKAMU  pAclO3HAaBaHWA U 3allUThl  HUH(pOpMaLMH,
MH(OPMAIIMOHHOW 0€30MaCHOCTH JINYHOCTH.

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JAeHCTBUSIMM:

1) o0mmennme:

OCYILECTBISATh KOMMYHHUKAIIMU BO BceX chepax KU3HU, aKTUBHO Y4aCTBOBATH
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCY>KIaeMol TeMmbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3UILIMNA APYIHMX y4aCTHUKOB
JIMajora Wik JUCKYCCHH);

pacro3HaBaTh HeBepOaJibHblEe CpEJCTBa OOIICHMs, IMOHUMATh 3HAYCHUE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;



BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJECHCTBHUS, MOHUMATH
HAMEPEHUS IPYTUX JIOAEH, MPOSIBIATh YBAKUTEIbHOE OTHOLICHHE K COOECeTHUKY
U B KOppPEeKTHOMH hopme popMynrpoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh U HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIWBUIYaJbHOU
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJIEHCTBUSA MPHU PEIICHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX NEUCTBUM C y4y€ToM OOIIuX
MHTEPECOB M BO3MOXKHOCTEH KaX/I0T0 WieHAa KOJIJICKTHBA,;

OPUHUMATh 1I€Td  COBMECTHOM  JEATENbHOCTH, OpPTraHW30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OILICHMBAaTh Ka4yeCTBO CBOEro BKJIaJa MU KaXKIOTO yYaCTHHKA KOMAaHIBl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

mpeajiaraTh HOBBIE TPOEKTHI, OIICHUBAaTh WJIEU C TMO3UIMH HOBU3HBI,
OpPUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, OBITH MHUITHATUBHBIM.

OByaieHUe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

1) camoopraHu3anusi:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBICHUS TNPOOJIeM W UX
pEIICHMS B )KM3HEHHBIX U YUeOHBIX CUTYyaITUsX;

BBIOMpaTh Ha OCHOBE OHWOJIOTMYECKUX 3HAHUI IIEJIEBHIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JEWCTBUSAX U IMOCTYIKAaX MO OTHOIICHHUIO K JKUBOM MPHUPOJE,
CBOEMY 3/I0POBBIO U 37I0POBbIO OKPY’KAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIbHOCTD, BBISBISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3a/laud B 00pa3oBaTebHON
JESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOIIHUXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEIITOYTCHHIA;

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

pacImpsTh paMKH y9eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATOYTCHHUIA;

JieNiaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaThb OTBETCTBEHHOCTH
3a pelleHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIUU B
pa3HbBIX O0JacTAX 3HAHWM, MOCTOSIHHO TOBBIINIATH CBOM 00pa30BaTENbHBIA H
KyJbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JeTh HABBIKAMU  TMO3HABATEJbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAECMBIX JIEHCTBHUM M MBICIUTENIBHBIX IPOLECCOB, UX PE3YJbTaTOB U
OCHOBAHUI, UCNOJIb30BaTh NPUEMBI peQuIeKCUM NJIsl OLEHKU CUTyallud, BbIOOpPA
BEPHOT'O PEILIECHUS;

YMETh OLEHUBATh PUCKHM W CBOEBPEMEHHO IPUHUMATh PEIIEHUS IO HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHTBl JAPYIMX IIPU AaHAIN3E pPE3yJIbTaTOB
NEATEIbHOCTH;

3) npuHsATHE CeOsl M APYTUX:

PUHUMATh ce0sl, IOHUMasi CBOM HEJJOCTATKU U JOCTOMHCTBA;

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

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHUs mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 11 yueoHoro npeamera «buoaorus»
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI IeHCTBUN MO OCBOEHHUIO, HHTEPIIPETALUN U
peoOpa30BaHUI0 3HAHUM, BUBI JACSITENBHOCTU MO MOJIYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUU B Pa3IMYHbIX y4E€OHBIX CHUTyalUAX, & TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl IPEICTaBICHbI 10 TOaM 00yUYeHHs.

[TpenmeTHbIe pe3yibTaThl OCBOEHUS ydueOHoro mpeamera «buonorus» ¢ 10
Kjlacce JOJIKHBI OTPAKATh:

c(hOpMHPOBAHHOCThH 3HAHUWA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE PpACKPbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSTHIL:
KU3Hb, KJETKa, OpraHu3M, MeTabosu3M (OOMEH BEIIECTB U NpEeBpalleHHE
SHEPIuM), TOMEOCTa3 (CaMOPETyJIsIliUsA), YPOBHEBAsI OPraHU3ALMS JKUBBIX CUCTEM,



CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

YMEHHE H3JaraTh OWOJIOTMYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpaJibHas JOrMa MOJIEKYJsIpHOM Ouosorun), 3akoHbl (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (o 1ieHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOIIECCOB U SIBIICHHI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMH BEIIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAHUU IIOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIJEIATh CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BELIECTB M MPEBPALICHUS SHEPTUU B KIETKE, (DOTOCHHTE3RA,
IUIACTUYECKOr0 W 3HEPreTHYecKoro oOMEHa, XEMOCHMHTEe3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAMBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHUM, JJISl IPUHATHS NMPAKTUYECKUX PEIICHUHA B IOBCEIHEBHOMU
KHU3HU C 1eNplo obOecriedyeHus: O0e30IacCHOCTU CBOETO 3J0POBbsi U 3/I0POBbS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKaroLIei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOU ounonoruu " OMOTEXHOJIOTHI Il PalMOHAJIBHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 33aJa4yd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTMOPHIHOTO CKpEIIMBaHUs ISl Npe/iCKa3aHus HacleOBaHUs MPU3HAKOB Y
OpPTaHNU3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TpPaKTUYECKHUE padOThl, COOIHOIATH
npaBuiia npu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OIEHUBaTh U HUHTEPIPETHUPOBAThH HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOUYHUKOB (CPEJCTBA MACCOBON MH(POPMALIMK, HAYYHO-TIONYJISIPHBIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OHOJIOTHUH,
MeAUIIMHE, OMOTEXHOJIOTHUH;



YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011asi OMOIOTUYECKYI0 UH(DOPMAIMIO U3 HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO
WCITOJIB30BATh MOHATUIHBIN anmapaT OMOJOTUH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mnpeameta «buosnorus» ¢ 11
Kslacce NOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHBIX HAayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa WU HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOeXKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKAHHE OHUOJOTMYECKUX TEPMHHOB M TMOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(OH, IBONIONMS, ABIKYIINE CUIBI ((DaKTOPBI) IBOJIOLNH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKUE (DAKTOpBHI,
DKOCUCTEMA, TMPOAYUEHTHI, KOHCYMEHTBI, PEAYyUEHThI, IeNu MUTaHUs,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos3, ouocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apogpimieBoro cxonctBa K. M. bopa, uepenoBaHusi rjaBHBIX HaIlpaBiICHUN U
nyteit ’Bomoruun A. H. CeseprioBa, yuenus o 6uochepe B. W. Bepnanckoro),
OTIPEEISITh TPAHUIIBI HX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, NPOILIECCOB M SBJIICHHUM, OpraHu3alis U IMPOBEIACHHE
OMOJIOTUYECKOTO  JKCINEPUMEHTAa,  BBIABUKEHUE  THUIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIECIyeMbIMH BEJIMYMHAMU, OOBSICHEHHE TMOJYYECHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BUJOB, MOMYyJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMIPOILIECCOB: HACJEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHM3MOB, JIEHCTBUSI SKOJOTHUECKHX (DAKTOPOB Ha OPTaHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaxX, AHTPOMOTEHHBIX HW3MEHEHUN B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OHMOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

YMEHUE MPUMEHSATH MOJyYCHHBIC 3HAHUS IS OOBSICHEHUS OMOJOTHYCCKUX
IPOLIECCOB U SIBJICHUU, JJIs1 NMPUHATHS NPAKTUYECKUX PEIICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus Oe30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBbS
OKPY>KaIOIKX JII0/IeH, COOIOEHUS] HOPM IPaMOTHOIO MOBEJCHUS B OKPYKaIoLIei



OPUPOJHON cpene, MOHUMAHHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOW OMOJIOTUH JIJISl PalliOHATLHOTO MPUPOAOIOIB30BAHNUS;

YMEHHE PEeIaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a/1aud, COCTABISATh CXEMBI
IepeHoca BEIIECTB M YHEPTHU B IKOCUCTEMaX (LM MUTaHUS);

YMEHHUE BBINOJHATH Ja0OpaTOpHBIE W MpPAaKTUYECKHe paboThl, COOII0AATh
npaBuia npu padboTe ¢ y4eOHbIM U Ja00PaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OICHUBAaTh U HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COJEpKaHUs, BKIIOYAIONIYI0 TIICEBJIOHAyYHbIE 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeicTBa MacCOBOW MH(POPMALIMHU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  INIOOAJIbHBIE  JKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHHUS,
000011asi OMOJIOTHYECKYI0 UH(DOPMAIMIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
UCIIOJIb30BaTh NOHATUMHBIN anmnapat OMOJIOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIICTKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXEeHUE U MTHAMBUAYATIBHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa ¥ SKOJTOTUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
° C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdhopMHupOBaHHOCTh 3HAHUN O MECT€ U POJIM OMOJOTUU B CHUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAayK, B (JOPMUPOBAHUU COBPEMEHHOMN
eCTGCTBeHHO-HaquOfI KapTUHBI MHpa U HAYYHOTO MUPOBO33PCHHUA; O
BKJIaJIE POCCHMCKHX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnorun; (pyHKIMOHATBLHOM TPAMOTHOCTH YeNIOBEKa [UIsl peIlleHUs

JKHN3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJIEpKaHUE OHOJOTHYECKHMX TEPMHUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpEBpAIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHu3alnys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEIMpPOIYKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BHUTHC

YMenue uznaraTtb OMOIOrHYECKHUE TEOPUU (KJIETOUHAsl, XPOMOCOMHAs,
MytanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOTooOpas3wsi M TPOUCXOKICHHS KYIbTYPHBIX
pactenunii H.M. BaBusosa), onpenenars rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BlageTh METOJaMH HAyYHOTO TIIO3HaHUS B OHOJOTUH
(HaOnrofieHWe M OMMCAHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUI;
OpraHM3aiys W TMpOBeJeHHE OHOJOTHYEeCKOr0  OJKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIEyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYYEHHBIX Pe3yIbTaToB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOPUM M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'[BTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPHU3HAKU BUPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TPOIECCOB OOMEHa  BEMIECTB U
MpeBpaIeHUs] DHEPruu B KIeTKe, (POTOCHHTE3a, IMIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PAa3SMHOXKCHUA, UHAUBUAYAJTIbHOT'O Pa3sBUTHUA

opranusma (OHTOT'€He3)



VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHeHI/ISI
GI/IOJIOI‘I/I‘-IGCKI/IX mpoucccoB nu SIBJICHPIP'I, UL IPUHATUA TPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOII0IEHUSI HOPM
rpaMOTHOTIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HGOGXOI[I/IMOCTI/I HUCII0JIb30BaHUuA I[OCTI/I)KGHI/If/'I
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM JUIS palMOHAIbHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTtb 3JIEMCHTAPHBIC I'CHCTHYCCKHUEC 3ada4yud Ha MOHO- U
,Z[I/IFI/I6pI/II[HOC CKpC€IIUMBAaHUE, CLUCIIJIICHHOC HACJICAOBAHUC, COCTAaBJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHHUA JJIsA MMpEaACKa3aHuA

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadoTHI,
coOnroAaTh MpaBWwia Mpu paboTe C Yy4eOHBIM U JIaOOPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTHUYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UCTOYHUKOB (CMMU, HayyHO-TIONYJIsSipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCJIEIOBaHUII B OMONOIMH,

MCAMIIUHC, OMOTEXHOJIOTUH

10

YMeHue co3aBaTh COOCTBEHHBIE MICHMEHHBIE M YCTHBIE COOOICHHS,
00001mast 6MONIOrHYecKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHHHBIN armapar OuoJIOTHH

11 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero 001mero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COACpPXKAHUE OWOJIOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, HOMYJISIUA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIHUC CHUJIBI




(paxtopsr) IBOJIIOLINH, IPUCTIOCOOICHHOCTh OpPraHHU3MOB,
BUZI000pa3oBaHue, IKOJIOTHUECKUE ¢axTopsl, HKOCHUCTEMA,
NOPOXYLUEHTBl,  KOHCYMEHTBI,  PEIYICHTHI, Hernu  MUTaHus,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJOTHYECKHE TEOPHUH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa,  cUHTeTHMYecKass TeOopus  HBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojpbieBoro cxoacra K.M. Bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepriosa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensiTh  TpaHUIBI — HUX

IIPUMEHUMOCTH K ) XUBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO II03HAHHS B OHOJIOTHH
(Habmro/ieHHe W OINMCAHME KUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUU;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl,  BBIABJICHUE  3aBUCHMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TCOPHH W 3aKOHOB, YMCHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUU IMOJTYUYCHHBIX pe?,y.]II)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, NOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PCIYLIEHTOB,  OWOreOlEHO30B M  JKOCHCTEM;
0COOCHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIE€HUCTBUS SKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATHUA MPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOecrieueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbsI OKPY>KAIOLTUX JIFOJIEH, COONIOICHNS HOPM
rPpaMOTHOTO MOBEAEHHUS B  OKPYXKAIOIIEH MNPUPOJHON  CpEJeE;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTPI)KGHI/IIZ

COBpCMCHHOﬁ Ouosoruu IJI paliluOHAJIBHOTO ITPUPOAOITOJIE30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U S9HECPTHUU B SKOCHUCTCMAX (I_ICHI/I HI/ITaHI/IH)

YMeHue BBIIOJHATH JIAOOpPAaTOpHBIE M MpaKTUUYecKue paboTsl,
cobmogath mpaBwia mpu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPHPETHPOBATH HWH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IepKaHMs, BKIIOYAOIIYIO TICEBIOHAYUYHbIE 3HAHUS

13 pa3ianyuHbIX UcToYHUKOB (CMMU, HayuyHO-IONYJsSipHBIE MaTepHAIIbI);

? paccMmarpuBaTh rio0aabHbIe IKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, (hOPMHPOBATh MO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HIUIO
YMeHue co3znaBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIE COOOIICHUS,
10 0000111251 GHOJIOrMYECKYI0 HHOOPMAIIHMIO M3 HECKOJIBKMX MCTOYHHMKOB,

I'paMOTHO HCITIOJIB30BATH MTOHATHHHBINA aIrrnapar ouoaoruu

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KVIACC
Kon IIpoBepsieMblii 3JIEMEHT COJIePKAHUS
1 Buosnorus kak Hayka
11 buonoruss — Hayka o xuBoil mnpupone. Ponp Ouonoruu B QopMHUpOBaHUU
' COBPEMEHHOW Hay4yHOH KapTHHBI MUpa. CucTeMa OMOIOIHYECKUX HAYK
Mertoabl MO3HaHMS KUBOM MHpUpPOAbl (HAOIIOAECHUE, SKCIEPUMEHT, OINUCAHMUE,
1.2 U3MepeHue, Kiaccupukauus, MOJCIUPOBAaHUE, CTaTUCTHYECKas o0paboTka
JTAHHBIX )
2 JKuBble cucTeMbl U UX OpraHu3aLus
51 XKusble cucrtembl (6uocucTeMbl) Kak MpeaMeT u3ydeHus O6uonoruu. CpoiicTBa
' OMOCHCTEM U UX pazHOoOOpas3ue
59 YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJISIPHO-TEHETUYECKUH, KIETOYHBIH,
' OpraHU3MEHHBIN, MOMYISLNOHHO-BUOBON, S3KOCUCTEMHBIN, OHOchepHBbIN
3 XUMUYECKHUI COCTaB U CTPOEHUE KIETKU
XHWMHMYECKUN COCTaB KIETKM. XHMHYECKHE DIIEMEHTBI: MaKpOXJIEMEHTHI,
3.1 MHUKpO3JieMeHTBl. Boma u  MuHepanbHble BemecTBa. DyHKIMM BOIABI U
MUHEpaJIbHBIX BellecTB B KieTke. [lonnepkanne ocMoTHYECKOro 6aaHca
benku. CoctaB u cTpoeHHe OenKOB. AMHHOKHUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHnMble W 3aMEHUMBbIE AMHMHOKHUCIOTHI. AMMHOKHCIOTHBIM COCTaB.
YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYINbI (IEPBUYHAS, BTOPUYHAS, TPETHUHAS U
3.9 YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKue CBoicTBa OenkoB. buonormyeckue

¢byHKINN OEIKOB.
depMeHTHl — Ouosornueckue karanusatopbl. CTpoeHue (epmMeHTa: aKTUBHBIN
eHTp, cyOctparHas crnenuduanocts. Kodepmentsl. Burammabl. Otaugus

(hepMEeHTOB OT HEOPTAHMUECKUX KaTaIH3aTOPOB



3.3

VYraeBoasl: MOHOCaxapuabl (IVII0KO3a, pubo3a U Ae30KcHpHr003a), AUCaXapHIbI
(caxaposa, nakTo3a) W TONIUCaxapuabl (Kpaxmall, TIUKOTEH, IIEJUTI0JI03a).
buonoruueckue GyHKIIUU YIIIEBOAOB.

Jlununpel:  TpUrauLepuabl,  crepouibl,  Qochomunuasl.  'mapodunbHO-
ruapodoOHbIe CcBoOMicTBa. buonormueckue ¢yHkimu JunuaoB. CpaBHeHUE

YIJICBOJAOB, OCIIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxnennossie kucnorsl: [IHK n PHK. Hykneotuisl — MOHOMEpBI HyKJIIEMHOBBIX
kucnor. Crpoenne u ¢yakinuun JIHK. Crtpoenme u ¢ynkuum PHK. ATO:

CTpoeHHe U QPYHKIIUU

3.5

3.6

3.7

3.8

3.9

3.10

LII/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TEOpUsL. MCTOI[BI N3YUYCHUA KIICTOK

Kierka kax OCJIOCTHAA XUBasgd CHUCTEMA. O6H_[I/IC IIPU3HAKN KJICTOK: 3aMKHYyTas
Hapy’KHadA M€M6paHa, MOJICKYJIbL I[HK KaKk TE€HETUYECKUM alrIapar, CucreéMa

cuHTe3a OeJIKa

Tumnbl kiIeTOK: 3yKapuoTHyeckas u npokapuoruyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTHyeckon  kietkd. Kierounas crenka Oaktepuit.  CrpoeHue
JyKapUOTHYECKON KIETKH. OCHOBHBIE OTIMYHSA PACTUTEIbHOW, JXUBOTHOM U

IrprOHON KIIETKH

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKA, TJIUKOKAJIMKC, HX
¢byukumu. [InazmaTnueckas meMmOpana, e€ cBoiicTBa U pyHkuuu. [{uromnnazma u e€
opranouzipl. OHOMEMOpaHHBIE OPraHOWJIbI KJIETKH: SHJOIUIA3MaTUYEeCKasi CETh
(BIIC), ammapar T'ombmxu, m3ocombl. [lomyaBTOHOMHBIE OpPraHOWABI KJIETKH:
MUTOXOHJAPUH, IuacTuAbl. [IpoucxoxkaeHre MHUTOXOHApUA M miiacTua. Buubl
wiactua. HememOpaHHbIE OpraHoOMIbl KJIETKUA: PUOOCOMBI, KJIETOYHBIA IIEHTD,

PECHUYKH, KTYTUKH. CDYHKIII/II/I OpPraHona0B KJICTKH. Bxirouennst

Snpo — perynsaTopHblil neHTp kieTku. CTpoeHue sjpa: siaepHas o00J0dYKa,

KapuoIuiaMa, XpoMaTuH, AAPbIINIKO. XpOMOCOMI)I

TpaHcnopT BEHIECTB B KIIETKE

>KH3H€I[€$[T€J'IBHOCTB KIJIIETKH

4.1

4.2

OOmeH BemiecTB, WM MeTa00IM3M. AccUMUIALUS (TUIACTUYECKUT OOMEH) U
TUCCUMMIIALUS (PHEPreTHUeCKuid OOMEH) — JB€ CTOPOHBI €IMHOIO IMpoliecca
MeTabonu3ma. Tunbl oOMeHa BelecTB: aBTOTPOGHBIA U reTepoTpodHbiid. Posb

(bepMeHTOB B 0OOMEHE BEIIECTB U IPEBPAIICHUH SHEPTUU B KIETKE

®dorocunrtes. CBeToBas U TeMHOBas da3bl porocunresa. Peakuuu dorocuHTe3a.
DddextuBHOCTh (PoTOCHMHTE3a. 3HaYeHUE (POTOCHMHTE3a JJIA KU3HU Ha 3emiie.
Brnusiane ycnmoBmii cpeapl Ha (POTOCHHTE3 W CHOCOOBI TIOBBIIMICHHS €TI0
MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XCMOCI/IHTC3I/Ipy10H_II/IC 6aKTepI/II/I. 3HaueHHE XEMOCHHTE3a JJIA




SKA3HU Ha 3eMiie

4.3

OHepreTnyeckuii oOMeH B KieTKe. PacliemsieHue BeLIeCTB, BbIICIEHUE U
aKKyMYJIMPOBAaHUE DSHEPrMM B KIETKE. OTambl JHEPreTHYECKOro oOMeHa.
I'mukomu3. bpoxeHue u ero Buibl. KHCIOpPOAHOE OKHCIEHUE, WU KIETOYHOE

neixanue. DPHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEHA

4.4

Peakiun marpuuHoro cuntesa. ['enernueckas uadopmanus u JJHK. Peanuzanus
FeHETUYECKON HWHGOpMaIMK B KJIETKE. | €HEeTHMYeCKH KOJ M €ro CBOWCTBA.
Tpanckpunums — marpuunslii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHUpYChl. Mcropusi otkpeitus BupycoB ([1.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bonesnu pacTeHuid, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBACMbIC
Bupycamu. Bupyc nmmynoaedunura yenosexka (BUY) — Bo3oyaurens CIIM/a.

[Mpodunakrrka pacnpocTpaHeHHS BUPYCHBIX 3200 ICBaHHIA

PasMHOkXEeHME M MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounsnii UK, WIM KU3HEHHBIA MK KIeTKW. MHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Permkanus — peakuuss MaTpU4HOIO
cunte3da JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL.
JIMMIIONMAHBIT W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUbL.
[luronornyeckue OCHOBBI DPA3MHOXKEHUS UM HWHAMBUAYAJIBHOIO PA3BUTHS
OpraHU3MOB.

Henenne kinetkn — wmuto3. Craaum murosa. Ilpouneccsl, mpoucxonsuye Ha

Pa3HbIX CTAAUAX MUTO34A. buonornyeckuii CMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buael Gecronoro
Pa3MHOXXEHHUA: JI€JICHHE HaJABOE€, IIOYKOBAaHWE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXEHHUE. UckyccTBenHoE

KJIOHUPOBAHUC OPTraHU3MOB, €0 3HAYCHUEC I CCIICKINN

5.3

5.4

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOI0rO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxopsmiye Ha CTaausxX Meio3sa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbici U

3HAaYEHHE MENO03a

I"ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlonoBbIe
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6p330BaHI/IC " Ppa3BUTHEC IOJOBBIX KJIIETOK —
raMmer (CrnepMaro3ou, sUleKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIUIEKIECTOK U CIICpMaTO30U10B. OHHOI[OTBOPCHI/IC. HapTeHoreHe3

5.5

NnnuBuayanbHoe  pa3BuTue  (OHTOTEHE3).  OMOpHOHAIBHOE  Pa3BUTHUE

(3M6pI/IOFCH63). OTaIel 3M6pI/IOHa.HLHOFO Pa3BUTHA Y ITO3BOHOYHBIX KUBOTHBIX!




npoOieHue, racTpyisiuus, oprasoreres. I[locramOproHansHOe pa3BuTHE. THITBI
MOCTAMOPHOHAIBHOTO Pa3BUTHS: TpPsMOE, HENpsMoe (JMYMHOYHOE). BrusHue
Cpelbl Ha pPa3BUTHE OPraHU3MOB; (DaKTOPbI, CIIOCOOHBIE BHI3bIBATH BPOXKIEHHBIC
YPOJICTBA.

Poct u pa3zButue pacteHuil. OHTOreHe3 IBETKOBOT'O PACTEHUS: CTPOCHHUE CEMEHH,

CTauu pa3BUTUIA

HaCHeHCTBeHHOCTB U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer u 3apaun reHeTuky. Mcropus pa3BUTUS TeHETUKU. BKilax pocCHUCKUX
U 3apyOexHbIX YUEHBIX B pa3BUTUE TIEHETUKU. MeTonbl TI'eHETUKU
(rudpu10JI0rNYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHoBHbIE TeHETHYECKUE NOHATUS. ['eHeTHueckas CUMBOJIMKA, UCIIOJIb3yeMas B

cXemax CKpelMBaHUI

6.2

6.3

3aKOHOMEPHOCTH HACJIEIOBAaHUs TPH3HAKOB, YycTaHOBIEHHBbIE . Mennmenem.
MoHOTHOpPHIHOE CKpelIMBaHUE. 3aKOH eAMHOOOpasus THUOPHIIOB IEPBOTO
nokonieHus. [IpaBuno gomMuHHMpOBaHHMS. 3aKOH pACHICTICHUS TPU3HAKOB.
I'unote3a yrctoThl ramet. [1oHOE U HETIOJIHOE JOMUHHPOBAHUE.

JluruOpuHoe CKpemuBaHue. 3aKOH HE3aBUCHMOTO HACJICIOBAHHS TIPH3HAKOB.
[{uToreHeTH4YeCKHEe OCHOBBI JIMTHOPUIHOTO CKpEIIMBAHMS. AHAIU3UPYIOLIEE
CKpeuuBaHue.  Vcnoip3oBaHWE — AHAIM3HPYIOLMIETO  CKPCUIMBAHHS IS

OIIpCACIICHUSA I'CHOTHUIIA ocobu

CuerieHHOe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HacleIoBaHWIO TreHoB. HapymieHnwe creruieHus TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'enernka nona. XpoMOCOMHOE ONpPENEIEHHE MOoa. AyTOCOMBI U IIOJOBBIE
XxpoMocoMmbl. ['oMoraMmetrHble M TreTeporamMeTHble opraHusmbl. HacnenoBanue

IMPHU3HAKOB, CHCIVICHHBIX C ITOJIOM

6.4

6.5

N3meHunBOCTh. BHBI M3MEHUYMBOCTH: HEHACJEACTBEHHAs M HACIIECJICTBEHHAs.
Ponep  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAMOHHON HW3MEHYMBOCTU. BapuanuMoHHBIA psii M BapHallMOHHAs
kpuBagd. Hopma peaknum npusHaka. KolM4ecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIM(PUKAIIMOHHOW H3MEHUYNBOCTH

HacnencrBennasi, wuiM TeHOTHNHMYECKas, W3MEHUHMBOCTb. KoMmOuHaTHBHAs
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
M3MEHYMBOCTH. MyTalMoHHas W3MeH4MBOCTh. Kiaccupukamus MyTanui:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
(hakTophl. 3aKOH TOMOJIOTHYECKHUX PSIOB B HACIEICTBEHHON n3MeHunBoCcTH H.U.

BasusioBa



6.6

I'enetnka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
4eJI0BEKa: reHealoTHYeCKH, OJIM3HEIOBBI, IIUTOreHETUYSCKU,
OMOXMMHYECKUN, MOJEKyIsipHO-TeHeThuYecKuil. CoBpeMEHHOE OIpeesieHUue
TFE€HOTHIA: TOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nomoripio [IIP-ananu3a. HacnencrBeHHble 3a00JieBaHUSI YEIOBEKA: T'CHHBIC
Oose3nn, OOJIE3HU C HACIEICTBEHHOH INPEnpaclooKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHepaTuBHble MyTanuu. [IpuHLIHUIBI 370pOBOTO
oOpa3a J>KU3HU, JUATHOCTHKH, MNPOQUIAKTUKA M JIEYECHUS TeHETHYECKUX
Oone3nell. MeIMKO-TeHeTHYeCKOe KOHCYIbTHPOBAaHUE. 3HAUCHHE MEIUIIMHCKON

TFCHCTUKHU B IPCAOTBPAIICHUN U JICUCHUHN IT'CHCTUUCCKUX 3a00J1eBaHUM YCIOBCKA

Cenexuust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHI

7.1

7.2

Cenexkuusi Kak Hayka M TpolecC. 3apOKJIEHUE CEJIEKLUHUHU U JIOMECTHKAIUs.
Yuyenne H.M. BaBuioBa o0 IeHTpax MPOUCXOXKACHUS M MHOT000pa3us
KYJIbTYPHBIX pacTeHHi. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT,
opoJja, mTamMmm

CoBpeMeHHbIE METOJbl CeNEeKIMU. MacCoBbIi U WHIMBUAYAIbHBIA OTOOpPHI B
CEJIEKIIMM pacTeHUH M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpemuBanue — WHOpuAWHT. Yucras nuHuUS. CKpenMBaHUE YWCTBIX JUHUH.
I'ereposuc, nnu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanénnas rubpuamszauus u e€ ycnexu. VICKYCCTBEHHBIM MyTareHes u
MOJyYCHUE TMONMUIIONAOB. JlOCTH)KEHUS CEJNEKLIHMU PACTEHUM, >KMBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buotexHonoruss kak oTpacib MPOW3BOACTBA. ['e€HHAs WHXKEHEpUs. Tarlbl
co3nanus pexkomOuHaHTHOW JIHK u Ttpancrennsix opranusmoB. Kierounas
uwxkeHepus.  Kierounsle  KynbTypbl. MEKpPOKIOHAIBHOE  Pa3MHOKEHHE
pacrenuii. KinoHupoBaHHWE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHM3MOB. OJKOJOrMYeckue M 3tudeckue mnpodiembl. MO — renernyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTaHU3MBbI

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJOLMOHHAS OUOIOTUS

11

3BOJIIOI_[I/IOHHa$I TCOpHUA U e€ MecTO B OMOJIOTHH.
CBumeTenbCTBa OBOJIKOIIHNH. ITaneoHTOIOrNUECKHIE: IOoCIC10BAaTCIIBHOCTD
MOSIBJICGHUS BHJOB B IIaJICOHTOJIOTMYSCKOM JICTOIMHCHU, TICPCXOAHBIC (I)OpMBI.

buoreorpaguueckue: cxoactBo M paznuuue ¢ayH U (IOp MaATEPUKOB U




OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJCTBA U Pa3IU4Msi IMOPHOHOB Pa3HbBIX BUIOB
MO3BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKHE: TOMOJOTUYHBIE, AHAJIIOTMYHBIE,
pyIUMEHTapHbIe OpraHbl, aTaBU3Mbl. MOJEKYIAPHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX METa0OJMYECKHX IyTeH y BCEX

OpraHu3mMoB

1.2

1.3

OomounonHass teopus Y.  [apBuna. Ilpennocbuiku  BO3HUKHOBEHUS
napBUHHU3MA. JIBMKYIIME CHIIBI SBOJIONHMH BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOKEHHE MPU OTPAHUUYCHHOCTH PECYPCOB, HEOMpeneaEHHAs U3MEHYMBOCTD,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckass Tteopust s3Bomouuu (CTD) U OCHOBHbIE €€ IOJOXKEHMS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIOUN

14

1.5

2.1

2.2

JBwxyue cuibl ((hakTopbl) SBOJIIOLMU BUIOB B Ipupoie. MyTaluOHHBINA
IpoLecc U KOMOMHATHBHAs W3MEHUYMBOCTb. llomynsinoHHBIE BOJIHBI U JApeiid
reHoB. M3omsanus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapisiomuil pakTop
sBoIrOIU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. [Ipumeps
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI H UAHOAIANTALINH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHOBHBIE (hOpMBI BUJ000pa30BaHUs:

reorpaduueckoe, 3KOJIOrHIecKoe

MaKpOSBOHIOI_II/ISI. cDO]C)M]E»I 3BOJIIOIIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoOLNN
Bo3HuUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble TIPEACTABJIECHUS O 3apOKICHUM JKM3HU. HayyHbple TIuUIOTE3BI
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUUYECKas
ABOJIIOLMS. DKCIIEPUMEHTATIBHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stanel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJIECTKHU U UX 3BOJIFOIIUA. CDOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHnu3MOB

Pa3Butne xusHu Ha 3emuie mo spam U nepuojam. Karapxeil. Apxelickas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u €€ mnepuoAbl: KeMOpPHUIICKHIA,
OPJIOBUKCKHW, CUJYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIN, MEPMCKUHU.
Me3so30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, OPCKUM, MEJIOBOM.

KaiiHo3oiickass »2pa u €€ mepuojabl:  MaJeOreHOBBIM,  HEOTCHOBBI,
aHTPOIOr€HOBBIM. XapaKTepUCTHKA KJIMMara M TEOJOTMYECKUX IPOLECCOB.
OCHOBHBIE 3TaIbI IBOJIOLUN PACTUTEIBHOIO U JKUBOTHOT'O MUpa. ApoMOP(O3bl Y

paCTeHI/Iﬁ n XHUBOTHBIX. HOHBJ’ICHI/IC, PacuBET W BbBIMUPAHUC TPYHIT KHUBBIX



OpPTraHU3MOB

2.3

2.4

Cucrema OpPraHu4€CcKOro Mupa KaK OTpPaXCHHUE JSBOJIIOLHH. OcHOBHBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

DBoOLMsl YeNoBeKa. AHTPOMOJNOTrUs Kak Hayka. Pa3Butue mpeacraBieHuil o
MPOHUCXOXKICHUHM 4YeloBeKa. MeToabl m3ydeHHus aHTpororenesa. CxojicTBa H
pa3nuyus YyeloBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YeTIOBEKa.

JIBrxymue cuibl (pakTopsl) aHTpororeHe3a. HacneacTBeHHas M3MEHYHBOCTD U
€CTeCTBEHHBII 0TOOp. OOliecTBeHHBIH 00pa3 XU3HU, HU3TOTOBJIICHUE OPYAUN

TpyJa, MBIIIJICHUE, PeUb

2.5

2.6

3.1

3.2

3.3

3.4

3.5

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YesoBek
ymenslid, YenmoBek mnpsaMoxondmui, YenoBek HeaHAEpTanbcKui, Yenosek
pa3yMHblii. Haxoaku HMCKOMAaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUSA, 00JacTb

pacrpocTpaHeHusl, 00bEM FOJIOBHOIO MO3Ta, 00pa3 *KU3HU, OPYAUs

YenoBeueckue pacsl. OCHOBHbIE OOJIBLIME pachl: €BporeouiHas (eBpazuiickas),
HErpoO-aBCTPaJIONIHAs (3xBaTopuanbHas), MOHTOJIOUIHAs (a3marcko-
amepHuKaHckast). YepTbl PUCIIOCOOICHHOCTH MPEJICTABUTENIEH YeIOBEUECKUX pac

K YCIIOBHSIM CylIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXkKarouias cpeaa

DKoJjorus Kak Hayka. 3aJaud U pasjesbl dKOJIOrMU. MeToJbpl IKOJIOTMYECKUX
UCCIeIOBaHMi. DKolorndeckoe MUpoBo33penne. Cpeapl 00UTaHUsT OPTraHU3MOB:

BOAHAsA, HA3EMHO-BO3AylIHAasA, ITIOYBCHHAA, BHYTPUOPTaHU3MCHHAA

Okonoruueckue  (axrtopsl. Knaccuduxamus  skojmormdyeckux — (hakTOpOB:
abuoTtuyeckre, OWOTHYECKME M aHTpPONOreHHble. JleiicTBHe 3KOIOrMYecKux

(hakTOpPOB HA OPTaHU3MBI

AbGunotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaKHOCTb. DOTONEpHOIU3M.
[IpucnocoOnenus OpraHu3sMoOB K  JeMCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

buotnueckue Qaxtopbl. Bumbl OMOTHYECKMX B3aMMOJEHCTBMIA: KOHKYpPEHIIMS,
XHUIIHAYECTBO, TMapa3uTU3M, MYTyalllu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M,  HEHUTpaiu3M. 3HadeHHe  OMOTHYECKHX
B3aMMOJICHCTBUI JIJIs CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOJHBIX COOOIIECTBAX

OKOJIOTMYECKUE  XapaKTePUCTUKH  nomyasiuud. OCHOBHBIE — ITOKa3aTesH
MONYJISALIMKA: YHUCJIEHHOCTh, IUIOTHOCTb, POXKAAEMOCTb, CMEPTHOCTb, IPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MONYJIALMY U €€ peryisauus




Coo0111ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpykTypsl OHOIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Bunabl-momuHantel. CBS3U B

onoleHo3e

4.2

Dkonoruyeckue cucreMbl (3kocuctemsl). [lomartme 00 »sKocucreme U
ouoreonenose. DYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBHI, peyleHThl. KpyroBOopoT BelecTB U MOTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckne (numeBble) YPOBHH 5SKOCHUCTEMBL. [lumieBble 1enmu W CeTH.
OCHOBHBIE TIOKa3aTeIM SKOCHUCTEMBI: OHoMacca, MPORYKIHSA. DKOJIOTHYECKHE
NUPaMUABL.  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTD, CAMOpPETYJIsILUs, pa3Butue. Cykieccus

4.3

4.4

[Ipupoanbie 3K0CHCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCUCTEMA XBOWHOTO WIU
LIMPOKOJIMCTBEHHOTO JIeca.

AHTpOIIOTeHHbBIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOo3KOCHCTEMBI.
Bronornveckoe n X03HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak (akrop ycroilumBocTu 3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasust Ha 3emiie

Yuenne B.W. Bepnaackoro o Omochepe. I'paHuibsl, coctaB U CTPYKTypa
ounoctepsl. XKuBoe BemectBo u ero ynakmuu. OcobeHHOCTH OMOCHEpPH Kak
ro0anpHOM AdKOCcHCTeMBbl. JIMHAMHYeCKOe paBHOBecHE€ M oOOpaTHasi CBsI3b B
ouocdepe. KpyroBopoTsl BemecTB M OHOTCOXUMHUYECKUE ITUKIBI JJIEMEHTOB

(yraepona, a3ota). 30HaIbHOCTH OHMOc(hepbl. OCHOBHBIE OMOMBI CYIIH

4.5

YenoBeuecTBO B Ouocdepe 3eminn. AHTpONMOTeHHbIE M3MEHEHUs B Ouocdepe.
['oGanbHBIE IKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHANBHOTO  YIpPABIEHUS TMPHUPOJAHBIMH pecypcaMd U UX

ucnoJib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI




YYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLLECCA

OBSI3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJI51 YYEHUKA

* buosorus / Ilaceunuk B.B., Kamenckuii A.A., Pyomios A.M. u apyrue /ITox
pen. Ilaceunuka B.B., AkiimonepHoe o61iectBo «3narenbcTBO
«IIpocBernienue»

* buonorwus, 11 knacc/ [laceunnk B.B., Kamenckmit A.A., Pyonios A.M. u

apyrue /Ilox pen. Ilaceunuka B.B., Akunonepnoe o6mectBo «M3nareabcTBo

«IIpocsemenne»

METO/IUYECKHUE MATEPHUAJIBI JIJVIS1 YUYUTEJISA

Metoauueckoe nocobue/Ilaceunuk B.B., AkiinonepHoe 00111ecTBO
uzaatenbcTBO "IIpocBemenue”.

HOUPPOBBIE OBPAZOBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

https://resh.edu.ru/subject/5/5/

http://www.en.edu.ru

https://content.edsoo.ru/lab/

http://www.school.edu.ru

http://www.fipi.ru/

http://www.rustest.ru/

http://school-collection.edu.ru/

https://biol1-vpr.sdamgia.ru/
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