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MNOACHUTEJIBHASA 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, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpazoBanus B Poccuiickoit dDexneparuu, a Takke IOJOXKEHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW IMPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMMa 1o Ouosoruum Aaé€rT MpelICcTaBICHHE O UENIX, 00 obmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHsI yUeOHOro MaTepuaia ¢ yu4€Tom
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB Yy4e€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLUI TPEEMCTBEHHOCTH B HU3y4YeHHUU Ouonoruu, Onarojaps uyemMy B HeW
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpEeHbIM OTHOUIEHHMEM K OKpYXalolled MPUPOJHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUHN B MOBCEIHEBHOM JKU3HU ISl PEUICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4HKcie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SWCTBEHHOW AESATENBHOCTH 4YEJIOBEKa HAa COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIIOBUH VISl PEIICHUs] OJJHOM U3 aKTyaJbHBIX 3ajau IIKOJIHLHOTO OMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOLIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE y OOYYAIOMIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBbHOW TPAaMOTHOCTHM, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
YKU3HH, SKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne 6momorun odecrnedynBaeT yciaoBHs Uil (GOPMUPOBAHHMS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUSAMU U3 APYTUX Y4EOHBIX MPEIMETOB, B YACTHOCTU, PU3UKH, XUMHUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb60p comepxkanus ydebHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJIHON cpejie, BOCTpEOOBAaHHBIC B IMOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OpPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHW3alWU
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBHBIX OCOOCHHOCTSX JKUBOWU MPUPOABI, O €€ YPOBHEBON OpraHU3alMK U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



Oouonoruueckas cucreMa», «CucTteMa M MHOrooOpasue OpraHMYeCKOTO MHUpPay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra ©W NOPUOOpPETEeHUE yMEHUM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

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

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOpa3uu U OCOOCHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHMM 3HAHUW W ONBITA, IOJYYEHHBIX MpHU
M3y4YeHUH OMOJIOTHH;

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

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHI, 1151 (POPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
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, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydennsi Ouojaoruu Ha 6a30BOM yPOBHE CPETHETO 00IIero 00pa3oBaHms
orBoauTCs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).

COJAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonorum B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHON KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl O3HAHUS KUBOW NTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
U3MepeHue, KilaccupUKalus, MOJICTUPOBaHUE, CTaTHCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. {apBun, I'. Mennens, H. K. Konsnos, Ixx. Yorcon u @. Kpuk.

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

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
M3YyYEHUH OMOJIOTUUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTteMbl 1 MX OPraHU3aLMsL.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CBoiicTBa OMOCHCTEM U MX pa3zHOOOpasue. YPOBHU OpraHu3aliil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JlemoncTpanum:

Tabmuibl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HWY», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHNE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPAIbHBIX BelleCTB B KieTke. [loamepskanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU



CTPYKTYphl ~O€IKOBOM MOJEKyNdbl (TepBUYHAs, BTOpPUYHAS, TPETHYHASA W
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKHME cBoWcTBa OenkoB. buonormueckue
byHKIUN OETIKOB.

®depmenTsl — Ouonormyeckue Karaiauzatopbl. CTpoeHue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuHocts. KodepmeHTsl. ButamMuHbI.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJrOK03a, pubo3a u  JAe30Kcuprbo3a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
1esuI003a). buonornyeckue GyHKIMM yTriIeBOIOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodobHble  cBoicTBa. buonornueckue QynHkumm sunuaoB. CpaBHEHHE
yTJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

HyxneunnoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pyukuuu JJHK. Ctpoenue u ¢pynknuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{utonorus — Hayka o kierke. Kiietounas teopust — mpuMep B3aUMOJAEUCTBHUS
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIETKH.

Knerka kak mnenoctHas »xuBasg cuctema. OOuMe MNPU3HAKU KIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotudyeckasd. OcOOEHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTHYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM W
rpUOHON KIIETKHU.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAsl CTEHKA, TNIMKOKAIUKC, MX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnnasma u eé
opranousibl. OpHomemOpannbie opradHousbl kietku: JIIC, ammapat ['onbmxw,
an30coMbl.  [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxaenne MUTOXOHApUM M mnactud. Buasl mmactun. HememOpanHbie
OpraHOMJIbl KJIETKU: pPUOOCOMBI, KJIETOYHBIA IIEHTP, LEHTPUOJIA, PECHUYKH,
KryTUKU. DYHKIMHM OPraHOUAO0B KJIETKU. BKiltoueHus.

SAnpo — perynatopHslil neHTp kieTku. CTpoeHue sjpa: sjuepHas 000souka,
KapuoIu1a3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCrIOpPT BEWIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®panxinn, K. M. bap.

Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOU
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOW IIPUPOAEY.



Tabmuubr n cxembl: «llepuognveckas TabiuIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHne MOJEKYJIbl BOAb, «bruocunres 6enka», « CTpoeHHe MOJIEKYJIIbl OeliKay,
«Ctpoenne pepmentay, «Hyknennobsie kucnotel. [JHK», «CtpoeHne mMonexybl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKW», «CTpOEHUE >KMBOTHOU KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CTpoeHue Aapa KIETKN», « YTIIEBOIAb, «JIumub.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHWE [JIsl IPOBEICHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpEnapaTrbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPUAIBHBIX KJIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

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

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpOeHHUS KIETOK PAaCTECHUIA,
YKUBOTHBIX M OaKTepHil MOJi MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHCAHUE.

Tema 4. 7KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BemIeCTB, WU MeTa00IN3M. ACCUMUIIALINS (TUTAaCTUYECKUN OOMEH) U
JUCCUMMWJISALUS (PHEPreTUUeCKUid OOMEH) — JB€ CTOPOHBI €JUHOrO Ipoliecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPrUUM B TMOHUMAHUU
MeTabosm3ma.

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

®ortocunte3. CmeroBas W TeMHOBasg (a3bl ¢doTocuHTe3a. Peakiuu
dborocunTe3a. DPheKTUBHOCTh (hOTOCHHTE3a. 3HAUCHUE (DOTOCHHTE3a IS KU3HHU
Ha 3emsie. Biausinue ycnoBuii cpeapl Ha (DOTOCHHTE3 U CIOCOOBI TOBBIIICHUSI €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHUHTE3UPYIOIINe OakTepuu. 3HAUCHHE XEMOCHHTE3a JIJIs
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMPOBAHHE DSHEPrud B KJIETKE. OJTambl 3SHEPreTHYEcKoro oOMeHa.
['mukonu3. bpoxenue u ero Buaesl. KucinopomHoe okucieHue, WM KIETOYHOE
JIbIXaHUE. OkucnuTenbHoe dbochopunupoBaHue. DddexkTuBHOCTD
HHEPIreTUICCKOr0 OOMEHA.

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



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.  IIpodwunaktuka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.

JlemoHncTpanum:

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

Tabmuubl u cxembl: «Tunel nuTaHus», «Merabonuzmy, «MUTOXOHAPUSD,
«HepreTudeckuii ooMmen», «Ximopormiacty, «Potocuntes», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1uKa Bupyca CIIM/a,
oaxrepuodaray, «Pemnukarms JJTHK.

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

Tema 5. PazmMHOkeHHe M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KileTouHbIil 1UKII, WM JKU3HEHHBIM LUK KieTku. MHTepdaza u MuTo3.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — 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. Craaum murto3a. IIpoueccel, nmpoucxonsiue Ha
Pa3HbIX CTAAUIX MUTO3a. bUOJTOTrMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi TuOEIb KJIETKH — aronTo3.

@DopMbI pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBO€, IIOYKOBAHME OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OPraHu3MOB, €0 3HAYEHUE JJII CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meito3. Cranuu wmeiio3a. Ilporecchl, mpoucxomsiiue Ha CTaausix Meno3sa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YeHUEe Meno3a.

['ameroreHes — mnporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Yy JKHUBOTHBIX.
[TonoBeIe keje3bl: CEMEHHUKU M Su4HMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIIETOK — TameT (CrepMaro30ujl, SHUIEKIIETKa) — CIEepMaTOreHe3 U OBOIE€HE3.
OCcOOEHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo30ouaoB. OmuiogoTBOpEHUE.
[Taprenorenes.



NunuBuayanbHoe pasBuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npoOJieHue, racTpytisnus, opraHorene3. lloctamOpuoHanbHOe pa3zBuTHE. THUIIBI
MOCTAMOPUOHAIBHOTO Pa3BUTHUS: TMpPsAMOE, HempsMmoe (JTUYuHOYHOE). BimsHue
Cpeabl Ha pa3BUTHE OPraHW3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pazButue pacrenuil. OHTOreHE3 I[BETKOBOTO PACTEHUS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmuiel u  cxembl: «DOpMBI pPa3MHOXKEHHS OPraHU3MOBY, «JIBoitHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHHE TIOJIOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHEY, «] aMeTOTreHe3 y MIICKOIMUTAIOIINX U
YyesioBeKa», « OCHOBHBIE CTaIUH OHTOTCHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasl
MJICKOITATAIOWIETO», «SHIEKIIeTKa MIIEKONUTaromero», «Kapuokunes B kieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «JlejJieHue KIeTKW», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTaxy».

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

Tema 6. HacsiencTBeHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOI0THH
1 SMOPHOJIOTUH B CTAHOBJICHMH TEHETHUKH. BKIaa pOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBAaHUS MPU3HAKOB, YCTaHOBJIEHHbIEC ['. MeHenem.
MonorubpuiHoe CKpelnMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHus. IlpaBuino JOMUHUPOBAHMS. 3aKOH PpACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JqurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCUMOIO  HACJICIOBAHMS
npu3HakoB.  lluToreHeTMYecKWe  OCHOBBI  JUTHOPHIHOIO  CKpEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHue aHATM3UPYIOLIETO CKPEIIMBaHUs
JUISL OTIPEICIICHHS TEHOTHIIA OCOOH.



CuemnieHHoe  HacineioBaHue mpu3HakoB. Pabora T. Moprana 1o
CLEIJIECHHOMY HAacIE€NOBaHUIO TeHOB. HapylieHue cuernsieHns reHoB B pe3ysbTaTe
KPOCCHHI'OBEpa.

XpoMOCOMHas TEOpUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['eneTnka mosia. XpoMOCOMHOE ONpEAEIICHUE Moa. AYyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OoMoramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnepoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMOHHON U3MEHUYUBOCTU. BaprallMoHHbIN psifi U BapuallMOHHAsl KpUBasl.
Hopma peaknnu npusHaka. KonnuecTBEHHBIE M KayeCTBEHHBIE NPU3HAKKM U HX
HOpMa peakimu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHIHMYECKas, W3MEHUMBOCThb. KoMOuHaTuBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
U3MEHYMBOCTU. MyTanmoHHast u3BMeHYHBOCTh. Kimaccudukanuss MyTanuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYKMHBI MyTauuid. MyTareHHbie (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAAOB B HacleACTBEHHOM n3menunsoctu H. M. BaBuiiosa.

BuesnepHas HaciIeICTBEHHOCTb U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorunm uenmoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHUYCCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENICIICHHE r€HOTHUIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOILIBIO
[11P-ananu3a. HacnenctBenHbie 3a0ojieBaHUsS 4YEJIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HN C HACJIEICTBEHHOW MNpEeApacroyioKEHHOCTbIO, XPOMOCOMHbBIE OOJIE3HU.
Comarnueckne u reHepatuBHble MyTauuu. CTBONOBBIE KIETKHU. [IpuHIUIIBL
3I0POBOT0 00pa3a *KU3HH, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-rTeHeTHYECKOe KOHCYJIbTUPOBAHKUE. 3HAUECHUE MEIUIIMHCKOMN
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 u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE H  €ro
ATOTE€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS U €ro LHUTOreHEeTHYecKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTMYecKue KapTbl PpPACTEHU,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO ¢ TmojoM», «KapuOoTuIlbl YelloBeKa W KUBOTHBIX», «BHIbI



W3MEHUYMBOCTHY», «MoaudukanruoHHas W3MEHUYMBOCTH», «HacnmemoBanme pesyc-
daktopay, «I'eHeTrKa Tpynm KpoBw», « MyTarimoHHast U3MEHUYUBOCTDY.

OOopynoBaHue: MoOAEIU-AMIUIMKAIUA «MOHOTHOPUIHOE CKpEUIMBAHUEY,
«Henonnoe nomuHupoBanuey, «JurubpunHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MHUKPOCKON W MukKporpenapar «Jlpozoduia» (HOopMa, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repOapuit «I'opox moceBHOIN.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

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

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIIMOHHON W3MEHYUBOCTH,
IIOCTPOCHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

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

[Ipaktuueckass pabora No 2. «CocTaBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenexkuus opranu3mMoB. OCHOBbBI OMOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUMU U JOMECTHUKALUS.
Yuenue H. W. BaBuimoBa 0 1eHTpax TMNPOUCXOXKICHUS U MHOrooOpasus
KYJbTYpHBIX pacTeHUM. LIEHTpbl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/bI CeNeKIUU. MacCOBBI U MHAMBUIYAIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIm3KkopoACTBEHHOE
ckpenBanue — HUHOpuAMHT. Ywucras nuHusa. CKpelMBaHUE YHCTHIX JUHUMH.
['ereposuc, wiu rubpuanas cuia. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIMHT.
Otnanéunas rtubpummuzauuss u €€ ycnexu. VICKyCCTBEHHBIM MyTareHes u
MOJyYCHUE TONMUILIONAO0B. JIOCTMKEHHMS CENEKIMM PACTEHHUM, >XKUBOTHBIX U
MHUKPOOPTaHU3MOB.

buotexHonoruss Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
KiloHnpoBaHue BBICOKONIPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.
Okojoruueckue W dtudeckue  mpoosmembl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanumu:

[Toptpersi: H. M. BaBuios, M. B. Muuypun, I'. JI. Kapneuenko, M. @.
NBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpBI MPOMCXOXKACHUS U MHOTOOOpa3us
KYJBTYPHBIX pacTtenuit», «llopoasl 1OMalIHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. lBaHoBay,



«[Homumnongus», «OO0BEKTHl OuoTexHOMOTUNMY», «KileTouHble KyIbTyphl U
KJIOHHpOBaHHEe», «KOHCTpyrupoBaHue 1 nepeHoc reHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUI0I0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COPTOB pacTeHui, repoapuil «CenbCKOX03sI1ICTBEHHbBIE PACTECHUS.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypcusi «OCHOBHBIE METOJBI M JOCTHKEHHUS CEJCKLUWU PpacTCHUH u
KUBOTHBIX (Ha CEJIEKIIHOHHYIO CTaHIIHIO, TUIEMEHHYIO bepmy,
COPTOHMCIIBITATENbHBI  y4acTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPAaTOPHUIO
arpoyHHBEPCHUTETA WIM HAYYHOTO IICHTPA).

11 KIIACC

Tema 1. DBoJrOHOHHASI OHOJIOT HS.

[IpennochUlkn BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUH. OBOJIOIIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenbcTBa 3BOMONUU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEIbHOCTD
MOSIBJICHUSI BHJIOB B MaJICOHTOJOTUYECKON JIETOMUCH, TEPEXOJHbIe (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3IHUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pyIUMEHTApHBIE OpTaHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXMMHUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeNeNEHHAsT W3MEHUYHUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) PBOJIONUK BUAOB B IpHpoae. MyTallmoOHHBINA
MpOoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

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

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yibTaT dBojitonuu. [Ipumepsl
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

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



MakposBomonus. Dopmbl  3BOTIOLUMU:  (UIETUYECKAs, JUBEPreHTHAs,
KOHBEpreHTHas, napaenbHas. HeoOpaTuMocTh 3BOIIONUY.

[IpoucxoxeHne OT HeCleUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienuain3anusa. AIanTUBHAS paJnalysl.

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», «MHOrooOpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Uamoamantaumm», «OOmas aereHepauus»,
«/IBmwxymme cwibl 3Bomoonun», «Kapra-cxema wapmpyra nyremectsus Y.
Hapsuna», «boprba 3a cymectBoBaHue», «IIpucnocoOIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTHUECKOE BUAO0OPA30BAHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU 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, KoJuleKuua «@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).

JlabopaTopHble U NpaKTUHYECKHE 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 TpENCTaBICHUS O 3apPOXKJIECHUU >KM3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XuUMUYecKas
3BOJIIOLIUA. AOHMOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOIOIMU. HavyanbHble dTanb
ouonornyeckor sBomonuu. I'unoreza 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
npotepo3oiickas dpel. llameosolickass spa W €€ MEepUOABI: KEMOPHUICKUH,
OpPIOBHUKCKHUH, CUITYPUUCKUH, JEBOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKHA.

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

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

XapakTepucTuKa KJIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
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 TPYIIbI OPraHU3MOB.

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

JBwxymme  cuiabl  (pakropsl) — aHTpomnoreHe3a.  HacneacTBeHHas
U3MEHYMBOCTh UM  €CTECTBEHHBbIM o0TOOp. OOmecTBeHHbI 00pa3 KHU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasummi, YemoBek HeaHIepTalbCKui, UYenoBek
pa3ymHbIlil. Haxonkum HMCKONaeMbIX OCTaTKOB, BpPEMs CYIIECTBOBAHHMS, 00JIaCTh
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckre packl. OcCHOBHblE  OoNblIME  pachl:  €BPONECOUIHAS
(eBpasmiickasi),  Herpo-aBCTpajoujHas  (dKBaTOpuaibHasi),  MOHTOJIOMHAS
(a3uaTcko-amepukaHckasi).  UepTsl  MPUCHOCOOJCHHOCTH  MpEACTaBUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSIM CYIIECTBOBaHMUS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

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

Tabmumer 1 cxemul: «Bo3aukHoBenue ConHeuHOM cUCTeMBl», «Pa3Butme
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kiertka», «COBpeMEHHas CHCTEMa OPraHWYECKOro MUpPay,
«CpaBHEHHE aHATOMHUYECKMX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa NAJICOHTOJIOTMYECKHUX  HAXOJOK  IPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moan», «llepsbie
COBPEMEHHBIE JI0N», «HenoBeuecKrue paco».

O6opynoBanue: My «lIpoucxoxaeHue — demoBeka»  (OOCTHI
aBCTpAJIONUTEKa, MUTEKAHTPOIa, HEaHJepTalblla, KPOMAHbOHIIA), CJIENKH WIIU
U300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO ueaoBeKa (KaMHHU-YOIIEPHI,



pyOuna, ckpebia), TEOXpOHOJIOTHUECKas Ta0numa, Kouiekius «Dopmbl
COXPAHHOCTU MUCKOMAEMbIX )KUBOTHBIX M PACTCHUIN.

JlaGopaTopHble 1 NpaKkTHYeCKUE PAdOTHI:

[Ipaktuueckast padota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PacTEHUM U
KUBOTHBIX B KOJUIEKLIHSIX).

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

Tema 3. Opranu3msl M OKpYysKamoLas cpeaa.

DKoNorus KaK HayKa. 3ajaui U pa3aeibl IKOJOTHA. MeTOabl SKOJOTHUECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHASI.

Okonoruueckue (daktopel. Kiaccudukamusi 5KoJIOTUYECKHX (PAKTOPOB:
abuoTHueckue, OHOTUYECKHME M aHTPOIOTeHHbIE. JlelcTBHE HSKOJIOTMUYECKHUX
(hakTOpOB Ha OPraHU3MBI.

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

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cCUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HeUTpaiu3M. 3HaueHHe OMOTHYECKUX B3aUMOJEHCTBUN [UJISI CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XAPAKTEPUCTUKU Tomysanuu. (OCHOBHbIE TOKa3aTeln
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCcIeHHOCTH MOMYJISIUA U €€ Perysus.

JdeMoHCTpaum:

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

Tabnuuel u cxembl: kapta «IIpupognsie 30HbI 3emiany, «Cpeabl 0OUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «Iluimesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonorndeckne 0COOCHHOCTH PacTEHUN U3
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 opranuzMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUIOBas,
MPOCTPAaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTel. CBsizu B
OHOLIEHO3E.

Dkonornueckue cuctembl (dkocucreMsbl). [loHaTne 00 »skocucTemMe W
ouoreornieHoze. DYHKIIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,
KOHCYMEHTHI, peayleHThl. KpyroBOopoT BEIIECTB U MOTOK SHEPTUU B HKOCHCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBple 1€ W CETH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIUS. DKOJIOTHYECKHE
nupamMubl: TPOIYKUHUU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

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

AHTpOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornueckoe u X03sHCTBEHHOE 3HAYEHHUE arpOIKOCUCTEM 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
rJI00aJIbHOM JKOCHCTEMBI. J[MHaMHMueckoe paBHOBECHME W 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 YKOJIOTHYECKHE TTPOOIISMBL.

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

JlemoHcTpanum:

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

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», «ArpoueHo3», «lIpumepHbie
AHTPOIIOIEHHbIE  BO3JACWCTBUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsi3HEHMsI BO3JlyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi coCTaBisSIOMIAs
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexTy, «DaKkTophI
PaZMOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «OO0mas cTpykTypa Ouocheps»,



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

ObopynoBanue: MoJenb-anmanKanus «TUIUUHbIe OHOLEHO3bI», Tepbapuit
«PacturensHble coobmiecTBa», Komiekuuu «buonenosy, «Bpenurenu Baxxnenmmx
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 PE3VJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUA

Cornmacho ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUA K pPE3yIbTaTaMm
OCBOCHUSA OOyYaloOIMMHUCA TporpaMM CpeAaHero oOiiero  00pa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATbDI

B cTpykType NMYHOCTHBIX pE3yJNbTATOB OCBOCHUA IpeaMera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rpaXJaHCKON MJAEHTUYHOCTH — TOTOBHOCTH K CAaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH
U CaMOOINPENCNICHHUI0, HaJu4he MOTHUBAlUM K  OOYy4YeHUI0  OHOJIOTHH,
I[eJICHANPABIICHHOE pPAa3BUTHE BHYTPEHHHMX YOEXKIEHWM JIMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH MU MCTOPUYECKUX TPAAMIUN pa3BUTUS OUOJOTUUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEHU
JESTEIIbHOCTH IIEHHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMHU, MPUCYIIHUMHU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHWs, HAJIUYUE HSKOJOTUYECKOTO TMPABOCO3HAHMS,
CITOCOOHOCTH CTaBUTH 1LIEJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «buonorus» AOCTUTarOTCs B
€UHCTBE Y4YEOHOM U BOCHHUTATEIBHOM JIEITEIHBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMH IICHHOCTSMHM, IPUHSATHIMA B OOIICCTBE MpaBUIaMH M HOpMaMU
MOBEJICHUSI W CHOCOOCTBYIOT IMpOIleccaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpAa3BUTHUSA, PA3BUTUA BHYTPEHHEH TO3UIMU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAULIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon ®denepanuu, Opupoae U
OKPYKAIOIIEU CpELE.



JInyHOCTHBIE pE3ynbTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JOJKHBI OTPakaTh TOTOBHOCTH M CIIOCOOHOCTH 00YYarOIIMXCSl PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 0O0IleCTBa, paCUIUPEHHE >KHU3HEHHOTO
OMbITA M OMbITA JEATEIBHOCTH B IMPOLIECCE PeAM3alMi OCHOBHBIX HalpaBJICHUM
BOCIIUTATEIHHOUN ESITEILHOCTH, B TOM YHCJI€ B YACTH:

1) rpa:ka1aHCcKOro BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00YYaIOIIEerocs Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

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

TOTOBHOCTh K COBMECTHOM TBOPUYECKON MAEATEIBHOCTA IMPU CO3JIaHHUU
y4€OHBIX MPOEKTOB, PEIICHWH y4eOHBIX W TMO3HABATENIbHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSMU, KyJIbTYPHBIMHU LIEHHOCTSMU U
COLIMAJIBHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBbIX, TO3HABAaTEIbHBIX M UCCJIENOBATENbCKUX 3a7a4, YBAKUTEIHLHOTO
OTHONIIEHUSI K MHEHHUIO OINIMOHEHTOB TMpPH OOCYXKJICHUH CIIOPHBIX BOIPOCOB
OMOJOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHON U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUHCKOU TpakIaHCKOH UICHTUYHOCTH,
NaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
PonuHol, ropmoctn 3a cBOM Kpad, CBOXO PoauHy, CBOWM S3BIK M KYJIBTYPY,
MPOLJIOE U HACTOSIIIEE MHOTOHALIMOHATILHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATh BKJIAQJ POCCHHCKUX YUYEHBIX 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) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHMS

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;



c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

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 Poccuu;

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 BHJAAX 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 TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXa, pETyJsIpHas Quznyeckas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (DPM3UUECKOMY U IICUXUYECKOMY 3/10POBBIO;

MOHMMAaHUE 1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYaIIUSIX, YTPOKAIOIIUX 3/IOPOBBIO U KU3HU JIIOICH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE LIEHHOCTH MAacTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AKTHUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM W COLMAJIbHOU
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJTHSATH TaKyIO JEATEIbHOCTD;

HMHTEpEC K pa3iu4HbIM cepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyayuied mnpodeccun H  peaaru30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

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

7) 3KOJIOTUYeCKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1EJIECO00pa3HOE OTHOIICHHE K TPUPOJEC KaK HCTOYHHKY
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;

CIIOCOOHOCTh HCIIOJI30BaTh MPHOOpPETaeMble TPH HW3YYCHUU OHOJIOTHH
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 HENPUATHUE JCUCTBHUM, NPUHOCIIIMX Bped  OKPYKAIOLIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAILIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
OTIbITa NESATETbHOCTH AKOJIOTUYECKOMN HaIpPaBJICHHOCTH, yMEHUSI
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHOM M COILMAIIBHOM
MPaKTUKE, TOTOBHOCTU K YYAaCTHIO B IPAKTUUECKOMN JIESITEIHLHOCTH SKOJIOTHYECKOM
HaIlpaBJICHHOCTH;

8) neHHOCTH 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 W YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUS 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 IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpoOeM
COXpaHEHUS TPUPOTHOTO PABHOBECHS,

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

3aMHTEPECOBAHHOCTh B TMOJYyYEHUH OWOJOTHYECKUX 3HAHUA B IEJIAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak



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

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BAaTh MOJy4YaeMble 3HaHWs MJi1 aHaiuu3a Hu
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;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BAaTh OWOJIOTMYECKUE 3HAHUS Ui
pelIeHus Mpo0JIeM B PEAIbHBIX )KU3HEHHBIX CUTYALINAX;

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

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa30oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTAMMU.

METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe Pe3yiabTaThl OCBOCHHS y4eOHOTO mpeameTa «buosorus»
BKJIIOYAIOT: 3HAaYuMMble s (POPMHUPOBAHUST MHUPOBO33PECHUS OOYyYaIOIIUXCS
MEXIUCITUTUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIeHayYHbIC MOHSATHUS, OTpaXKarolue
I[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEeUU(PUKY METOJO0B TMO3HAHUS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKax (BEILIECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTEeMa, HayYHbIA (PaKT, MPUHIIMI, TUIMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS,
UCCIIeIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUEe, OKCHEPUMEHT U JPYTHX),
YHUBEpCalIbHbIC Yy4YeOHBbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbBIC,

pETyJIATUBHBIE), o0ecreunBaroIIme dbopmupoBanue byHKIIMOHATBHON
IPAMOTHOCTH W  COLMAJIBHOM KOMIETEHIMH OOYy4Yaroluxcsi, CIOCOOHOCTH
00yJaroIITIXCsl HCITOJTH30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEIC,

MHUPOBO33pEHUYECKUE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JICUCTBUS B
MO3HABATEILHOU U COLIMAIIBHOM MPAKTHUKE.

MertanpenMeTHble Pe3yJbTaThl OCBOCHUSI TMPOTPAMMBI CPEIIHETO OOIIero
00pa30BaHus JOJKHBI OTPaXaTh:

OBaajnenne YHHBepPCAJIbHbIMH YueOHbIMU NMO3HABATEJIbLHBIMU
AeCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

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

WCIIOJB30BaTh NPU OCBOCHMM 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(aHaynm3a, CUHTE3a, CPAaBHEHMUSI, KJIacCupUKaIMu, 0000IIeHNs ), PACKPHIBATH CMBICT



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

ONpENENATh LENNW JACATEIbHOCTH, 3a1aBas MApAMETPbl U KPUTEPUU HX
JNOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI ACATENBHOCTH C IOCTABICHHBIMU LIEISIMU;

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

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

IIPUMEHSATH CXEMHO-MO/ICIJIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILLECTBEHHBIX CBSI3€ll M OTHOLIEHUH B M3Y4aeMbIX OMOJIOTMYECKHUX OOBEKTaX, a
TaKKe  INPOTUBOPEYMM  Pa3sHOTO  pOJA,  BBIABICHHBIX B PAa3jIMYHBIX
MH(GOPMALMOHHBIX HCTOUYHUKAX;

pa3pabarbiBaTh IUIaH peUIeHHs HPoOJeMbl C YYETOM aHaIU3a UMEIOIUXCS
MAaTEpUAIBHBIX U HEMATEPUAIIBHBIX PECYPCOB;

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

KOOPAMHUPOBaTh M  BBIIOJHATH pabOTy B  YCIOBHUSX  PEaJIbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIUIEHUE TPU PEIIEHUH )KM3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBbIKAMU y4€OHO-HUCCIIEI0BATENbCKON U MPOEKTHON JESTEIbHOCTH,
HAaBBIKAMHM  paspenieHus Mpo0JieM, CIOCOOHOCTBIO W TOTOBHOCTBHIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3JIMYHBIX METOA0B O3HAHHS;

WCIIOJIB30BaTh PAa3JIMYHbIE BHJIBI JEATEIBHOCTH [0 TMOJYYEHUIO HOBOIO
3HaHUS, €ro HWHTEepIpeTaluy, MpPeoOpa3OBaHHUI0O 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 COOCTBEHHBbIE 3aJaud B 00pa30BaTEIbHOU
NEATEIbHOCTH U KU3HEHHBIX 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 PpEIICHHsS 3aJaud pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh MPUOOPETEHHBIN OIBIT;



OCYILECTBISTh IEJICHAINIPABICHHBIN MOUCK TMEpPEeHOCa CPEeICTB U CIOCOOOB
JEHCTBUS B MPOGECCHOHANTBHYIO CPENy;

YMETh NEPEHOCHTHh 3HAHWS B IO3HABATEIBHYIO M NPAKTUYECKYHO 00JaCTH
KU3HEIESATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIE HJIEW, MpeJiaraTh OPUTMHAIBHBIC MOAXOAbI M PEHICHHUS,
CTaBUTH MPOOJIEMBI U 331a4H, TOMYCKAIOIINE aTbTepHATUBHBIC PEIICHUSI.

3) pabora ¢ unpopmaunmei:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHUKAX MH(OpMaLMU (TEKCTE y4eOHOTOo
nocoOusl, HAy4YHO-IIONYJIIPHOM JMTepaTrype, OHOJOTMYECKUX CIOBapsAX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3ax NaHHbIX, B VHTepHETE), aHaIU3UPOBATH
UHGOPMAIIUIO PA3IMYHBIX BUIOB U (POPM MpeCTaBICHUS, KPUTUUECKU OLIEHUBAThH
€€ JT0CTOBEPHOCTh U HEITPOTUBOPEUYUBOCTb;

(GopMyIMpOBaTh 3alpOChl U MPUMEHATh Pa3JIMYHbIE METOAbl MPU TOUCKE U
otbope Ouosorndeckoi MHMOpMaIUKU, HEOOXOAUMOM JIJIsi BBIOJHEHUSI YUEOHBIX
3a/1ay;

npUOOpETaTh OMBIT KMCHOJB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAaHUS Pa3IMUHbIX
IIOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTHUMAIbHYIO  (QOpMy  IpeICTaBIICHUS
ononornyeckor uHpopmalu (cxeMbl, rpaduku, TUarpaMmbl, TaOJIULIbI, PUCYHKH
¥ JIpyroe);

UCIIONIb30BaTh HAy4yHBIM S3bIK B KayecTBe CpeAcTBa Mmpu pabdoTe ¢
Ononornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUe W
MaTeMaTU4YeCKHe 3HAaKU W CUMBOJBI, (HOpMyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh U MPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEJCTBA
HarJIsAHOCTH;

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

OgiaieHHe YHHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMU JAeHCTBUSIMM:

1) o0mmennme:

OCYILECTBIISATh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHM MO CYIIECTBY OOCYXJ1aeMOil TeMbl (YMEHHUE 3a/1aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXIEHUS OTHOCHUTEJILHO BBINOJHEHHUS TMpeJiaraeMoin
3aJlayd, YYUTHIBATh UHTEPECHl U COrJIACOBAHHOCTh MO3UILIMNA APYIHMX y4aCTHUKOB
JIMajora Wik JUCKYCCUN);

pacro3HaBaTh HeBepOalibHble CpEeJCTBa OOIICHUs, IMOHUMAaTh 3HaYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHHS KOH(MIMKTHBIX CHUTYalUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;



BJIQJIETh PA3IUYHBIMH CHOCOOaMM OOILEHUS U B3aUMOJECHCTBHUS, MOHUMATH
HaMEPEHUs IPYTUX JIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE 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 MCIIOJNB30BAaTh MPEUMYIIECTBA KOMAaHIHOW M MHIUBUIYaIbHOU
paboThI MPH PEIICHUH OMOJIOTHYECKOM PoOIeMbl, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJIEHCTBUSA MPHU PEIICHUH Y4eOHOH 3a1auH;

BBIOMpPATh TEMAaTHKy M METOJbl COBMECTHBIX NEUCTBUM C y4y€ToM OOIIuX
MHTEPECOB M BO3MOKHOCTEH KaK/I0TO YJieHa KOJUIEKTHBA,

OPUHUMATh 1I€Td  COBMECTHOM  JIEATENbHOCTH, OpPraHHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUSA MO €€ JOCTHIKEHMIO: COCTaBJIATh IUIAaH JEWCTBUH,
pacnpenensaTb poid ¢ y4€TOM MHEHMH y4YaCcTHUKOB, OOCYXJaThb pe3yJIbTaThl
COBMECTHOM padoThI;

OILICHWBAaTh Ka4yeCTBO CBOETO BKJIaJa M KaXKIOTO yYacTHUKAa KOMAaHABI B
o0 pe3ysbTatT o pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETUYECKOE TOBEACHHUE B Pa3IMYHBIX
CUTYaIUsIX, TPOSBIISATH TBOPUECTBO U BOOOpaKEHHE, OBITH MHUITUATHBHBIM.

OByaieHUe YHMBEPCAJIbLHBIMH PeryJISSTUBHBIMHU AeHCTBUAMM:

1) camoopraHu3anusi:

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

BBIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUIM IIEJIEBBIE W CMBICIIOBBIC
YCTaHOBKHM B CBOMX JECUCTBUSX U MOCTYIKaX MO OTHOLIEHHIO K >KUBOW MPHUPOJAE,
CBOEMY 3/I0POBBIO U 37I0POBbIO OKPY’KAIOIIUX;

CaMOCTOSITENTFHO OCYIIECTBIISITh MO3HABATEIBHYIO NEATEIbHOCTD, BBISBISTH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3aJlaul B 00pa30oBaTebHON
JESITEIbHOCTH U )KU3HEHHBIX CUTYAITHIX;

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

JlaBaTh OLIEHKY HOBBIM CHUTYAIlUsIM;

pacimpsATh paMKH y9e0OHOTO MPEeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTECHUH;

JieNiaTh OCO3HAHHBIM BBHIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTD
3a pelleHue;

OIICHUBATh IPUOOPETEHHBIN OTIBIT;



c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHULIUU B
pasHbBIX O0JacTAX 3HAHWM, TOCTOSIHHO TOBBIINIATH CBOM 00pa3oBaTENbHBIN U
KyJbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJa/JeTh HABBIKAMU  TMO3HABATEJbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEHCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUI, UCNOJIb30BaTh NPUEMBI PEQUIEKCUH Il OLEHKU CHUTYyalluH, BbIOOpa
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 CeOs ¥ APYTUX:

PUHUMATh Ce0sl, MIOHUMas CBOU 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 pe3ynbTaThl OcBOeHUs mporpammbel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 11 yueoHoro npeamera «buoaorus»
Hay4yHbI€ 3HAHUSA, YMEHUS U CHOCOObI IeHCTBUN MO OCBOEHHUIO, HHTEPIIPETALUN U
npeo0pa30BaHUI0 3HAHWM, BUIbI AESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHbIX Y4E€OHBIX CUTyalUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBA3aHHbIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl IPEICTaBICHbI 10 TOaM 00yUYeHHs.

[TpenmeTHbIe pe3yibTaThl OCBOEHUS ydueOHoro npeamera «buosnorus» ¢ 10
Kj1acce NOJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCThH 3HAHUWA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAyYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUCKUX U
3apyOeXHbIX y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWH, (PYHKIMOHATBHOU
IPaMOTHOCTH Y€JIOBEKa JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHUE PpACKPbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSTHIL:
KU3Hb, KJETKa, OpraHu3M, MeTabosu3M (OOMEH BEIIECTB U NpEeBpalleHHE
SHEPIruM), TOMEOCTa3 (CaMOpETyJISIUsA), YPOBHEBAsI OPraHU3ALMS KUBBIX CHUCTEM,



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

YMEHHE H3JaraTh OWOJIOTMYECKHE TEOpUH (KJIETOYHAasA, XpOMOCOMHas,
MyTallMOHHAs, IEHTpaJibHasg JOrMa MOJIEKYJIApHON Ouonoruu), 3akoHbel (I
Mennens, T. Moprana, H. 1. BaBunoBa) u yuenus (0 1eHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMMCAHUE MKUBBIX CUCTEM, IPOIECCOB W SIBIICHHI, OpraHu3alus W IPOBEIECHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy HCCIEIyEMbIMH BEIIMYMHAMH, OOBSICHEHHE IMOIYYEHHBIX
pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPH M 3aKOHOB, YMEHHE
JIeJIaTh BBIBOJIBI HA OCHOBAHUH MOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJENATh CYIIECTBEHHBIE NMPU3HAKU BHPYCOB, KJIETOK MPOKAPHUOT U
JYKapHoOT, OJHOKIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHA BEILIECTB M NMPEBpPALICHUS SHEPTUU B KIETKE, (POTOCHHTE3A,
IJIACTUYECKOT0 W SHEPreTHYecKoro oOMEHa, XEMOCHMHTE3a, MHUTO03a, Meno3a,
OIUIOJOTBOPEHUS, PA3MHOXKEHUSA, WHIAUBHUIYAJIbHOIO Ppa3BUTHS OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C LeNplo obecriedyeHus: 0e30IacHOCTU CBOETO 3J0POBbsl U 3JI0POBBS
OKPY>KaIOIKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUS B OKpYXKaroLIei
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoIOrnu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IIPUPOIOIIOIB30BAHUS;

YMEHHE pellaTh »BJEMEHTapHbl€ T'E€HETUYECKUE 3aJaud Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjelI0BaHUE, COCTaBIISATh CXEMbI
MOHOTMOPHIHOTO CKpEIIMBaHUs ISl Npe/iCKa3aHus HacleOBaHUs MPU3HAKOB Y
OpPTaHNU3MOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MIpPaKTUYECKHe padoThl, COOIIOIATH
npaBuiia npu paboTe ¢ ydeOHbIM U J1a00paTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPIPETUPOBATH HH(POPMAIIHIO
OMOJIOTMYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAILIUU, HAYYHO-TIONYJISIPHBIE
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HWCCIEAOBaHWN B OHOJIOTHH,
MeAUIIMHE, OMOTEXHOJIOTHUH;



YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001m1asi OMOJIOTUYECKYI0 MH(DOPMAIIHIO U3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO
WCIT0JIB30BATh MOHATUIHBIN anmapaT OMOJIOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buonorus» ¢ 11
Kslacce NOJIKHBI OTPaKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAyYHOTO
3HAaHUS ECTECTBEHHBIX HAyK, B (OPMHUPOBAHMHM COBPEMEHHON €CTECTBEHHO-
HAy4YHOM KapTHHBl MHpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKIIAJIE€ POCCHUHCKUX WU
3apyOeXKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pEelICHUs KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OWOJOTMYECKUX TEPMHMHOB M TOHATHUM:
BUJI, TIOMYJISALNSA, TeHO(OH, SBOIIONMS, ABIKYIINE CUIIBI ((DaKTOPBHI) IBOIIOLNH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000pAa30BaHME, SKOJIOTMUYECKUE (DAKTOpBHI,
HKOCHCTEMA,  MPOAYLEHThI, KOHCYMEHTBI, pEAYLUEHTbl, LENu IUTaHus,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHE TEOpPHH (DBONIONMOHHAA Teopus Y.
JlapBuHa, CHHTETHYECKash TEOPHs SBONIOIHMH), 3aKOHBI W 3aKOHOMEPHOCTHU
(3apoapimieBoro cxoacrsa K. M. bopa, uepenoBaHus TIIaBHBIX HaIpaBJICHUN U
nyteit ’Bomonuun A. H. CeseproBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEAETSATH TPAHUIIBI MX TPUMEHUMOCTH K JKUBBIM CHCTEMAaM;

YMEHUE BIIAJIETh METOJIJAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OINKCaHUE KUBBIX CHUCTEM, IPOIECCOB M SBJICHUH, OpraHU3alus U IPOBEICHHE
OMOJIOTMYECKOTO  AIKCIEPUMEHTAa,  BBIIBWKEHHUE  TUIOTE3bl,  BbBISBICHHUE
3aBUCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEJIUYMHAMH, OOBSICHEHHE IOJyUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TIOJTYYEHHBIX PE3yIbTaTOB;

YMEHHE BBIICHATh CYIIECTBEHHBIE TPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, MOMYJALUUNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyLICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMIPOILIECCOB: HACJEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHMW3MOB, JEHCTBUS SKOJOTHUECKHX (DAKTOPOB Ha OPTraHMU3MBI, MEpeHoca
BEUIECTB U IIOTOKAa JHEPIMHU B DKOCHCTEMAaX, AHTPONOTEHHBIX H3MEHEHHUU B
HKOCHCTEMAax CBOEM MECTHOCTH, KpPYroBOpOTa BEIIECTB U OHMOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

YMEHHE TPUMEHSTh MOJyUYEHHBIC 3HAHUS I OOBSICHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C I1eJplo obecriedyeHus O0e30MacHOCTH CBOETO 3J0POBbsi U 3/I0POBbSA
OKPY>KaIOIKX JII0/IeH, COOIOEHUS] HOPM IPaMOTHOIO MOBEJCHUS B OKPYKaIoLIei



OPUPOJHON cpene, MOHUMAHHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHXKEHUMN
COBPEMEHHOM OMOJIOTHH JIJISl PalliOHAILHOTO MPUPOOIIOIb30BAHNUS;

YMEHHUE pelaTh 3JIEMEHTAapHbIEe OMOJOTHMYECKHE 3a/1au, COCTABJISATh CXEMBbI
NepeHoca BeIIeCTB U SHEPTUU B dIKOCUCTEMaX (1IeMU MUTaHUS);

YMEHUE BBIMOJIHATh JITA0OpATOPHBIE M TPaKTUYECKUE padOThl, COOIIOATH
npaBuiia mpu padoTe ¢ yueOHBIM U JIa0OpaTOPHBIM 000PYA0BaHUEM;

YMEHHE KPUTHUYECKH OIEHUBATh U HWHTEPIPETHPOBATH HUHGOPMAIUIO
OMOJIOTUYECKOTO  COJEP’KAaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpPEACTBA MACCOBOM MH(pOpPMAILIUU, HAYYHO-TIOMYJISIPHBIE
MaTepuaibl),  paccMaTpuBaTh  IJ00aJdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOLICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunyecTBo 4acoB DJIeKTPOHHBbIE
HanmeHoBaHue pa3/ieioB U TeM undpoBbie
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubnuoreka [{OK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmmorexa [IOK
P . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmmorexa [IOK
P https://m.edso0o.ru/7f41c292
KuzHenesTenbHOCTh KIETKH 6 bubmorexa LOK
A https://m.edso00.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nmorexa LIOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PesepBHOE Bpems 1 bubmorexa [JOK
P P https://m.edso00.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

KosaunyecTBo 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 IBOMOUHORKAA GHONOTHS o 1 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
bu6nmorexa LIOK
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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosaunyecTBO 4acoB JJIeKTPOHHbIE
uuppoBbIe
Nen/m Tema ypoka Kontposbubie IIpakTnueckue op
Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmunorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPO/IBIL.

5 [TpakTuueckas pabota Ne 1 «Mcnonap3oBanue 1 05 bubnnoreka [JOK
pPa3IMYHBIX METO/IOB IIPU U3YYEHUHU ' https://m.eds00.ru/863e6122
OMOJIOTMYECKUX 0OBEKTOBY

3 buoniornyeckue cuctemsl, MPOLECCH U UX 1 bubnuoteka [JOK
U3y4EHHE https://m.eds00.ru/863e6564

4 Xumuueckuii cocras KiIeTku. Boga u 1 bubmuorexa [JOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e

bu6mmoreka [JOK

5) b .C 0 1

CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
depMeHTHI — OMOJIOTHYECKHE KaTaIu3aTOPHI.

6 JlaGopaTtopnast pabota Ne 1 «M3yuenue 1 05 bubnmoreka [JOK
KaTaJIMTUYECKOW aKTHBHOCTH ()ePMEHTOB (HA ' https://m.eds00.ru/863e6b72
MIpUMEpPE aMIJIa3bl WK KaTalasbl)»

bubmuorexa [JOK
7 v I 1
[ICBOBL. ST https://m.eds00.ru/863e6870
8 HyknennoBbie kucinoTsl. ATO 1 bubmorexa HOK

https://m.edso0.ru/863e6d5c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Hcropus u MeToIbI U3y4EHHUS KIIETKU.

bubmuoreka [JOK

9
Knerounas Teopus https://m.eds00.ru/863e6e88
10 KiteTka kak 1menocTHas )uBasi CCTeMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKH.
JlaGopaTtopHnas pabora Ne 2 «3yuenue bubnmoreka [JOK
11 CTPOEHUS KJIETOK PACTEHHH, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rpuOOB U OaKTepuil MO MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEC)»
bubmuorexa [JOK
12 0 0
(JOMEH BEILIECTS HIIK META00THIM https://m.eds00.ru/863e766¢
bubmuorexa [JOK
1 o . X
3 OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
bubmuorexa [JOK
14 7
DHepreTHieckHi obmen https://m.edso00.ru/863e7aae
JKu3HEeHHBIN UKIT KIETKHU. JleeHue KIeTKH.
Muro3. JlabopaTopHas padota Ne 3
15 «Habmonenre MuTO3a B KJIETKaX KOHYMKA 0.5 bubmorexa HOK
' https://m.edsoo.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peakuus MaTtpuaHOro bubnnoreka [JOK
CHUHTE3a https://m.edso00.ru/863e796e
bubmuorexa [JOK
17 Tpascrsnus — Ouocuures benka https://m.eds00.ru/863e796e
bubmuorexa [JOK
1 H —
8 CIUICTOUHBIC (POPMBI AKH3HH — BHPYCHI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 @DopMBbl pa3MHOKEHHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
20 Meiio3 bubnmoreka [JOK



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e

OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK.
OmnonorBopenue. Jlaboparopnast padora Ne 4

https://m.edso0.ru/863e7f4a

bubmuoreka [JOK

21 0.5
«3yueHne CTpOoeHUS MOJOBBIX KJIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKPOIIPEIapaTax»
22 NnnuBuayaabHOE pa3BUTHE OPraHU3MOB bubmorexa LOK
JHBHILY P p https://m.eds00.ru/863e8436
93 I'enerrika — Hayka 0 HACIEICTBEHHOCTHU U bubnuorexa [JOK
W3MEHUYUBOCTH https://m.edso0.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS TTPU3HAKOB. bu6mmoreka [IOK
Monoru0puaHOe CKpelBaHue https://m.eds00.ru/863e8878
o5 JurubpunHoe ckpenuBanue. 3aKOH bubnnoreka [JOK
HE3aBHCUMOI'0 HAaCJIeI0BaHUs MPU3HAKOB https://m.edsoo.ru/863e89a4
CieruieHHOe HACJIeI0BaHHE MPU3HAKOB.
JlaGoparopHas padora Ne 5 «M3yuenne
26 e3 J'IliTaTlf)B M(E)HOFI/I6 HIHOTO IZII 0.5 bubmmorexa [TOK
pe3y pHA ' https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30(IIBI HA
TOTOBBIX MUKpOIIpenapaTax»
I'enernka nona. HacnenoBanue npu3HaKoB, bu6mmoreka [IOK
27
CIIEIUICHHBIX C IOJIOM https://m.edso0.ru/863e8c60
HN3menuuBocth. HenacnencrseHuas
W3MEHYHBOCTh. JIJabopaTopHas padota Ne 6.
28 N3yuenne MmoaupuKkanmoHHONW U3MEHYMBOCTH 0.5 bubmmorexa [TOK
ya i ' https://m.edsoo.ru/863e8efe
MOCTPOEHNE BApUAIIMOHHOTO Psijia U
BapUALMOHHON KPUBOI»
HaciencTBenHas N3MEeHYHUBOCTD. Bt OK
noIoTeEKa
29 JlaboparopHas pabota Ne 7. «AHanu3 0.5 1

MyTaluui y po30¢uibl Ha TOTOBBIX

https://m.edsoo.ru/863e8efe



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MUKpOIpenaparax»

bu6mmoreka [IOK
r 1
30 creTiita qenopeka https://m.eds00.ru/863¢8d78
31 O06061enue o teme «HacnencTBeHHOCTh U 1
U3MEHYHUBOCTb OPIaHU3MOBY
bu6mmoreka [IOK
32 Cenexuumst Kax HayKa u mpouece 1 https://m.edsoo.ru/863e9214
33 MeTo/1bl ¥ JOCTHUKCHHS CEJICKIIUU PACTCHUHN U 1 bubmuoreka [JOK
KUBOTHBIX https://m.edsoo.ru/863e9214
34 BrorexHOJIOTHS Kak 0Tpaciib IPOU3BOACTBA 1 bubmiorexa IJOK
p p A https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34


https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema YpoKa Beero Ko]—[Tpo,]n,]-[],[e HpaKTI/I‘IGCKI/Ie oﬁpasoBaTe.ﬂbnme
padoTbI padoTbI pecypcnl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmmorexa LIOK
https://m.edsoo.ru/863ea20e
) WcTopus pa3BuTHS NpeacTaBieHui 00 1 bubnuoreka [IOK
9BOJIIOLIMH https://m.eds00.ru/863e9570
bubnnorexa [JOK
3 Muikpoosomows L https://m.edso:)_.[ru/863e901e
[Tomymsimus Kak AIeMEeHTapHAs SIUHUIA BUIA
4 u sBosronu. JlabopatopHast padora Ne 1 1 05 bubnnorexa [JOK
«CpaBHeHHE BUJIOB 110 MOP(}OTIOTHYECKOMY https://m.eds00.ru/863e99c6
KPUTEPHIO)
5 JIBmokyiue cuibl (3eMeHTapHbIe (pakTopsh) 1 bubnmnorexa [JOK
SBOJIIOIAHN https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp U €ro hopmbl 1 ]s::r?SHE;T:(;{;?g/I; 6369ed0
Pe3ynbTathl 3BOMIOIUU: TIPUCTIOCOOICHHOCTD
OpPraHU3MOB U BUJI000pa30BaHUE. BuGmmorexa LIOK
7 JlaGopatopHnast pabota Ne 2 ((OHI/IC&I—‘I.I/IC 1 0.5 https://m.edsoo.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
8 HampapiieHust ¥ TyTH MaKpOIBOJTFOIIHH 1 buomorexa LIOK
https://m.edsoo.ru/863e9cle
9 Heo6paTumocTs 3BoIOLIUHT
10 Hcropwus sxu3nu Ha 3emiie 1 METObI e€ 1



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HU3y4YCHUS

11 I'unoTe3bl NPOUCXO0KACHUS )KU3HU Ha 3emie bubmmorexa [JOK
https://m.edsoo.ru/863ea5a6

12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmnoreka HOK
repuoam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO

13 1 KUBOTHOTO Mupa. [IpakTrdeckas padora Ne 05 bubnmnoreka HOK
1 «M3yueHune nCKomaeMbIX OCTATKOB https://m.edsoo.ru/863ea8hc
pacTeHui U )KUBOTHBIX B KOJUICKIIUSIX

14 CoBpemeHHas cucTemMa OpraHu4eckoro Mupa bubmmorexa [JOK

https://m.edsoo.ru/863ea48e

15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) ]r?'::[?sj?/l//lr?:(;(;grou/§63eac20

16 JiBmoxymiue cuibl (pakTopbl) aHTPOIIOTreHe3a Eggjﬁ&fgg?ﬁg 63eadd4

17 OCHOBHBIE CTaIUU DBOIIOINA YEJIOBEKA

18 YenoBeueckne packl U MPUPOIHBIE a1anTaluu bubmmoreka HOK
YeJloBeKa https://m.edsoo.ru/863eaea?2
Pesepubliil ypok. O6006111€HIE TIO TEME

19 «Bo3HUKHOBEHHE U pa3BUTHE )KU3HU HA
3emiie»

20 DKoJIOTHs Kak HayKa

21 Cpenpl 00uTaHUA U 9KOJIOTHYECKHE (PaKTOPHI E‘[I'jfsj?lpllr?qusigrou/§63ea foc
Abunornueckue gaxtopsl. JlaboparopHas

99 pabota Ne 3. «Mopdonorudeckue 05 bubmmoreka [JOK

0COOCHHOCTH PACTCHHI U3 Pa3HBIX MECT
oburtanwusy. JlabopatopHas padora Ne 4.

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«BrnusHue ceera Ha POCT U pa3BUTUC
YEPEHKOB KOJICYCa»

Bu6muoteka [JOK
23 buoritieckie paktops ! https://m.edsocI)_.[ru/863eb348
DKOJIOTUYECKHE XaPaKTEPUCTUKH MOMYIISIHH.
24 [IpakTnueckas pa60TavN9 2 «[loacuér 1 05
TUTOTHOCTH TOMYJISIIIMI pa3sHBIX BUJIOB
pacTeHuii»
Bbu6moteka [JOK
25 Coo0miecTBa OpraHU3MOB — OHOIIEHO3 1 https://m.edsog)_.[ru/863eb46a
Bbu6moteka [JOK
26 DKOJIOTHYECKHE CUCTEMBI (3KOCHCTEMBI) 1 https://m.edso:)_.[ru/863eb46a
OCHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 Dxkonoruyeckue nupamuasl. CBOMCTBA 1 Bubmiorexa HOK
skocucTem. CyKIeccus https://m.edsoo.ru/863eb5fa
28 [TpupoiHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobdanpHas 3xocucTeMa 3eMiIu 1 Eggﬁ?ﬁﬁfgj}gﬁg%ebb%
31 3aKOHOMEPHOCTH CYILIECTBOBaHUs OHOChepbl 1 Eg{iﬁ;ﬁquiggg%ebdm
32 YenoseuecTBO B Onochepe 3eminn 1
33 CocytiecTBOBaHUE PUPOJIBI U YETOBEYECTBA 1 bubmorexa I[JOK
https://m.edsoo.ru/863ebale
34 O006111eH1E TeMbI «Co00I1IECTBA U 1
HKOJIOTUIECKUE CHCTEMBD)
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 25



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

CdhopMHUpOBaHHOCTh 3HAHUN O MECT€ U POJIM OMOJOTUM B CHUCTEME
HAYYHOT'O 3HAHMSI €CTECTBEHHBIX HayK, B (HOPMUPOBAHHH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPAa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOrOB B DPa3BUTHE
Oouosnoruy; (pyHKIMOHATBLHOM TPAMOTHOCTH YeNOBEKa [UIsl peIlleHUs

JKHM3HCHHBIX 3aJ1a4

YMeHHe pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpeBpalleHHe JHEPruH), TOMEOCcTa3 (CaMOperyJysius), YypOBHEBas
OpraHu3alys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMpPOIYKIIHS),

HaCJICACTBECHHOCTb, UBMCHYNBOCTDL, POCT U PA3BUTHC

VYMmeHue uznaratb OMOJIOrHYECKHE TEOPUH (KJIETOYHAs, XpPOMOCOMHas,
MyTauuoHHas), 3akonbl (I'. Mennens, T. Moprana, H.I1. Basunosa) u
yueHus: (0 LIEHTpaX MHOroo0Opasus U INPOUCXONKICHHS KYJIbTYpPHBIX
pactennii H.J1. BaBuiosa), onpenensars rpaHuibl UX IPUMEHUMOCTH K

JKHUBBIM CUCTCMaM

YMeHue BrIajeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HaOmro/IeHNEe W OIMCAHUE >KUBBIX CHUCTEM, IPOIECCOB W SIBJICHUM;
OpraHm3anus W TMPOBEJICHUE OHMOJIOTHYECKOTO  JKCIICPUMEHTA,
BBIBIDKEHHWE  TUIOTE3bl;  BBISIBICHHE  3aBUCHUMOCTH  MEXKIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TEOPHA W 3aKOHOB, yMECHHE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MMOJTYUYCHHBIX pCSYJ'[I)TaTOB)

YMGHI/IC BBIACIATH CYHIGCTBGHHI)IG HpI/ISHaKI/I BI/Ip}’COB, KJICTOK
HpOKapI/IOT 158 SYKapI/IOT, OJHOKJICTOYHBIX 158 MHOTOKJICTOYHBIX
OpPraHU3MOB;, OCOOCHHOCTH  TPOILIECCOB OOMEHa  BEIIECTB U
MpeBpallleHUs] 3HEPruu B KJIETKe, (OTOCHHTE3a, IIACTHYECKOTO U
SHEPreTHYEeCKOro  oOMeHa,  XEMOCHHTE3a, MHTO3a,  Melo3a,
OHHOHOTBOPGHI/UI, paSMHO)KeHI/Iﬂ, I/IH)II/IBI/I}IyaJ'IBHOFO pa3BI/ITI/I${

opranusMa (OHTOTEHE3)

YMmenue MNPUMCHATH TOJIYUYCHHBIC 3HaHUA JJIsA 00BSICHEHHS




OMOJIOTMYECKUX MPOIECCOB U SBICHHM, JUIS MPUHATHUS MPAKTHUECKUX
peleHHii B MOBCETHEBHOMN KHM3HM B LIEJSIX o0ecrieyeHns 6€301macHOCTH
CBOETO 3/I0POBBS M 3/I0POBbSl OKPYIKAIOIINX JIFO/ICH, COOIIOCHUS HOPM
rPaMOTHOTO  IIOBEJCHUS B  OKPYXKAaIOIIEH NPUPOTHOH  cpene;
MMOHUMaHHe HE00X0IMMOCTH UCTIOJIb30BaHUS JOCTHIKEHHH
COBPEMEHHOW OMOJIOTMM W OMOTEXHOJIOTUH Ui PalMOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHA

YMeHue pemarb 3JI€MEHTapHble T'€HETHUECKHE 33Ja4l Ha MOHO- U
IUTHOPUAHOE CKPEIIMBAaHKE, CLEIUICHHOE HacleJOBaHHE; COCTABIAThH
CXEMbl ~ MOHOTHOPHUIHOTO  CKpEIIMBaHUS  JUIi  TNPEACKa3aHus
HaCJIeI0BaHMsI IPU3HAKOB y OPraHU3MOB

YMeHue BBINOJNHATH J1a0OpAaTOPHBIE U MPAaKTUYECKUE padoThI,
coOnrofarh mpaBwia Npu paboTe ¢ y4eOHBIM U JIaOOPATOPHBIM

o0opynoBaHuEM

YMeHue KpUTHYECKH OLEHUBATh U HMHTEPIPETHUPOBATh MH(POPMAIUIO
OHMOJIOTMYECKOT0 COJEpKaHusl, BKIIOYAIOIIYIO TICEBJIOHAYYHbIC 3HAHUS
U3 pa3iauydHbIX UCTOYHUKOB (CMMU, HayuyHO-IONYIsSipHBIE MaTepUAbl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCJIEIOBaHUII B OMONOIMH,

MCAUIIUHE, OMOTEXHOJIOTUU

10

YMeHue co3naBaTh COOCTBEHHBIC TTMCHMEHHBIC M YCTHBIE COOOIIEHMUS,
000011251 6MOJIOTrHYECKYI0 UHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIb30BATh MOHATHUHBIN arrapar OnoJIorun




11 KIIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpamMmal CpeaHeEro oﬁmero 06pa3OBava

CdopmupoBaHHOCTh 3HAHUNW O MECTe U POJM OUOJIOTUU B CHCTEME
Hay4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B OPMUPOBAHUU COBPEMEHHON
eCTCCTBeHHO-HaquOfI KapTUHBI MHUpa U HAYYHOT'O MHUPOBO33PCHUSA; O
BKJIaJIE POCCHMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHUE
Ouosoruy; (pyHKIMOHAIBLHOM TPAMOTHOCTH YeNOBEKa JUIsl pellieHus

JKHU3HCHHBIX 3aJ1a4

VYMmenune pPaCKpeIBaTb COACPIKAHUC OMOJIOrMYECKUX TEPMHUHOB H

MOHSTHH: BU, HOIIYJIAAMA, FCHO(i)OHI[, OBOJIIOLUA, ABUKYHIHUEC CHJIBI

(daxTopsr) HBOJTIOLIUH, MIPUCTIOCOOJIEHHOCTD OpraHU3MOB,
BUJI000pa3oBaHue, IKOJIOTUYECKUE (baxTopsl, IKOCHUCTEMA,
MPOAYIICHTHI, KOHCYMEHTBI,  PEIyILECHTHI, Henu  MUTaHus,

IKOJIOTHYECKas TUpaMuia, OMoreoreHos3, ornochepa

YMeHue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAA Teopus Y.
JlapBuHa,  CHHTETHYECKAas  TEOpUS  ODBOJIOLNHH), 3aKOHBI H
3aKOHOMepHOCTH (3apojbimeBoro cxoactsa K.M. bapa, yepenoBanus
TJIaBHBIX HampaieHui u myteit sBomonuu A.H. CeBepiioBa, yueHus o
oumochepe B.M.  Bepnauckoro), ompenenasTh  TIpaHUIBl  HMX

MMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TIIO3HaHUSI B OHOJOTUH
(HabOmro/IeHNEe W OIMCAHUE >KUBBIX CUCTEM, IMPOIECCOB W SIBJICHUM;
OpraHM3alys W TMpOBeJeHHE OHOJOTHYEeCKOr0  JKCIIEPUMEHTA,
BBIIBIDKCHHUE  THUIIOTE3bI, BBISIBJICHHE ~ 3aBUCUMOCTH  MEXKIY
HCCIIeTyeMBIMU BEIIMIMHAMH, OOBSICHCHHE TOTYyYEHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TEOPHA W 3aKOHOB, yMECHHE

ACJIaTh BIBOJAbI HA OCHOBAHUU ITOJTYUYCHHBIX pe3y.]'ILTaTOB)

VYMmenne BBIACIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJOTUYECKHX OOBEKTOB: BHJOB, MOMYJSIUH, MPOIYIEHTOB,
KOHCYMEHTOB,  PEIYyLIEHTOB,  OHOreolleHO30B M  JKOCHCTEM;
0COOEHHOCTH IIPOIIECCOB HACJIe/ICTBEHHOM U3MEHYHBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPTaHU3MOB, JIEHUCTBUS DKOJIOTHMUECKUX (HaKTOPOB Ha OpPTaHU3MBI,
MepeHoca BEIIeCTB U MOTOKA PHEPTUH B HKOCHCTEMAaX, aHTPOTIOTCHHBIX
W3MEHECHHU B DKOCHCTEMaxX CBOCH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOTeOXMMHUYECKUX IIMKIIOB B Onochepe




VYMmenune MMPUMCHATH MOJIYYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/IH
GI/IOJIOI‘I/I‘-IGCKI/IX nponeccoB u SIBJICHPIP'I, AJId TIPUHATUSA TMPAKTHUYCCKUX
pelIeHri B MOBCEAHEBHON KU3HU B LIETSAX oOecreueHus: 6e301MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbsSI OKPY>KAIOLIUX JIFOJIEH, COOI0IEHUSI HOPM
rpaMOTHOIO MOBEAEHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIBb30BaHUA ,HOCTI/I)KGHI/Iﬁ

COBpeMeHHOﬁ ouoaoruu JJIA paliliOHAJIBHOTI'O ITPHUPOJ0ITI0JIb30BAHU

YMeHue peuiaTh 3JI€MEHTapHbIE OMOJOTMYECKUE 3aJaud, COCTABIIATH

CXEMBI IIEPEHOCA BECIICCTB U SQHECPTHUU B OKOCUCTEMAaxX (HCHI/I HI/ITaHI/IH)

10

YMeHHe BBIIOJHATH JIA0OpPATOpHBIE M TPAKTUYeCKHue paboThl,
coOmrolaTh TpaBuja mpu padoTe ¢ y4eOHBIM M JTaOOpPAaTOPHBIM

o0opyoBaHUEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAIIMIO
OMOJIOrMYECKOI0 COJIEpKaHusl, BKIOYAIOIIYIO TICEBJOHAYyYHbIE 3HAHUS
U3 pa3iauyuHbIX UcTouHUKOB (CMMU, HayyHO-TIONyJIsipHBIE MaTepUallbl);
paccMaTpuBaTh ry100anbHbIe HKOJIOTUYECKUE po0IeMbl
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOLIEHHIO K HUM COOCTBEHHYIO
MO3ULUIO

YMeHue co3naBaTh COOCTBEHHBIC TTMCHMEHHBIC M YCTHBIE COOOIIEHMUS,
000011ast OMOJIOTHYEeCKYI0 HH(POPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH TTOHATHHHBINA alrnapar ouonoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

1

buonorus xak Hayka

11

buonmoruss — Hayka o xwuBOM mupupoge. Pomp Ouonormu B (HopMUpOBaHUU

COBpEMEHHOM Hay4yHOU KapTuHbI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

2.1

2.2

Metoabl MO3HaHMS KUBOW NPUPOAbI (HAOJIOJEHHE, SKCIIEPUMEHT, OMMCAHHE,
U3MepeHue, KiaccupuKaluus, MOJCIUPOBAaHME, CTaTUCTHYECKas oO0paboTka
JTAHHBIX )

JKuBble cucTeMBl U UX OpraHu3aLus

XKusble cucrtembl (6uocucTeMbl) Kak IMpeaMeT u3ydeHus Ouonoruu. CpoiicTBa
OMOCUCTEM U UX pa3HOOOpa3ue

YpoBHU oOpraHuzanuyd OUOCHCTEM: MOJEKYJISIPHO-T€HETUUYECKUH, KIIETOYHBIMH,

OpTraHU3MEHHBIH, MOMYJSIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOCepHBIN

XHWMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

3.2

XUMUYECKUH COCTaB KJIETKM. XHMHUYECKHE DJIEMEHTBbI: MAaKpPO3JIEMEHTHI,
MUKpO3J7eMeHThl. Boga u  muHepanbHble BemiectBa. DOyHKIMM BOIbI U

MHUHCPAJIbHBLIX BCIICCTB B KIICTKE. HO)II[Cp)KaHI/Ie OCMOTHYECKOro Oananca

benku. CoctaB u crpoeHue O€nKOB. AMHUHOKHUCIOTBI — MOHOMEpBI OEJIKOB.
He3zameHnMbleE M 3aMEHUMBIE AMHMHOKHUCIOTHL. AMMHOKHCIOTHBIM COCTaB.
YPOBHU CTPYKTYphl O€IKOBOW MOJIEKYIbI (IEpBUYHAS, BTOPUYHAS, TPETUUHAS U
YeTBepTUYHAsl CTPYKTypa). XHUMHUYECKue cBoiicTBa OenkoB. buonormyeckue
GbyHKIIHN OEIKOB.

depMmeHTHl — Ouojoruueckue katamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LEeHTp, cyOcTpatHas croenuuuHoctb. KodepmenTtsl. Burtamunbl. Otnnuus

(hepMEeHTOB OT HEOPTAHHUECKUX KAaTaIH3aTOPOB

3.3

VYrneBoabl: MoHOcaxapuabl (TIHOKO03a, pubo3a U Ae30Kcupudo3a), aucaxapHbl
(caxapo3a, JakTo3a) W TMOJUcaxapuibl (Kpaxmas, TJIWUKOTEH, IeJIII0JI03a).
buonornyeckue GyHKIUHU YIIE€BOIOB.

Jlununel:  TpUrAMLEpuAbl,  crepounsl,  Qochomunuasl.  'mapoduiIbHO-
ruapodoOHbIe cBolicTBa. buomormueckue ¢yHkumu JgunuaoB. CpaBHEHHE

YrijIeBOJ40B, OCIIKOB M JIMIIU0B KaK HCTOYHHUKOB SHCPTHUU

3.4

3.5

Hyxnennoseie kucnotel: [JHK n PHK. Hykneotnpr — MOHOMEpBI HyKJIIEMHOBBIX
kuciotr. Crpoenne u ¢ynkuuu JIHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIUU

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpHL. Metoasl N3YUCHUA KIICTOK




3.6

Knerka kak nenoctHas sxuBasi cucrema. OOmiye MpU3HAKU KJIETOK: 3aMKHYTas
HapyxHas meMmOpana, monekynsl JJHK kak renmermyeckuid ammapar, cucrema

cuHTe3a OeJika

3.7

3.8

Tunel KJIETOK: dyKapHOTUUYECKast U IpokapuoTtuyeckas. OCOOEHHOCTH CTPOEHUS
pokapuoTHuecko kieTku. Kierounas crenka Oakrtepuii.  CTpoeHue
AYKApPUOTUYECKON KJIETKH. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, *XUBOTHOU U

IpuOHON KIIETKU

[loBepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAas CTEHKA, IJIMKOKAIMKC, HX
¢bynkun. [Inasmarudeckas memOpana, e€ coiicTBa U pynkuuu. L{utonnasma u eé
opranouipl. OTHOMEMOpaHHbIE OpPraHOWIbl KJIETKH: JHIOIIa3MaTHYecKasi CETh
(OIIC), ammapar [ombmxu, Jm3ocombl. [loyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJAPUH, IIacTuabl. [IponcxoxkieHne MUTOXOHJIPUNA W IUlacTHI. Bumabl
wiactu. HememOpaHHBIE OpraHOHMIBI KIETKH: PUOOCOMBI, KJIETOYHBIA ILIEHT,

PCCHUYKH, KT'YTUKH. CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxirouenus

3.9

Anpo — perynaropHblii neHTp KieTku. CTpoeHue sapa: sifepHas 000J0uKa,

KapuoIuiasMa, XpoMaTuH, AAPbIIIKO. XpOMOCOMLI

3.10

4.1

TpchnopT BCIICCTB B KIICTKC
H(HSH@I[CHTCJ’IBHOCTB KIICTKH

OOMmeH BemiecTB, WM MeTa00au3M. AcCUMUIANNS (TUIACTUYECKHH OOMEH) H
JUCCUMUIIALINS (PHEPTeTHYECKU OOMEH) — JBE€ CTOPOHBI €IWHOIO IpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poib

(bepMeHTOB B 0OOMEHE BEIIECTB U IPEBPAILICHUH SHEPTUU B KIETKE

4.2

®dortocunTte3. CBeroBas U TeMHOBas ¢a3wl poTocuHTe3a. Peakunu porocuuTesa.
D¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a AJIs KU3HHU Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPONYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XemocuHTe3. XEeMOCHHTE3UpyIolue OakTepuu. 3HAYeHHE XEMOCHHTe3a IS

JKA3HU Ha 3emie

4.3

4.4

4.5

OHepreruyeckuii oOMeH B KkieTke. PacmiernyieHue BeIIECTB, BBIICICHUE H
aKKyMYJIMpPOBaHUE DHHEPrMM B KIETKE. OTambl 3HEPreTMYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buasl. KucioponHoe OKHUCIIEHHE, WIHM KJIETOYHOE
npixaHue. DPGeKTHBHOCTh SHEPTeTUYECKOr0 0OMEHa

Peakiiun matpuunoro cunrtesa. ['enernueckas undopmanus u JJHK. Peanuzamms
reHeTuyeckol unHpopmanuu B kieTke. ['eHeTHMYecKMi KOA W ero CBOMCTBA.
Tpanckpunuus — marpuunbslii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KonupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

Hexnerounsle ¢opmbl xu3Hu — BHUpychl. Mcropusi otkpeitus BupycoB ([I.U.




5.1

WBanoBcknii). OcCOOEHHOCTHM CTPOEHUS M JKU3HEACATENBHOCTH BUPYCOB.
bakrepuodaru. bone3sHu pacTeHHdd, >XUBOTHBIX M YEJIOBEKAa, BbHI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUMA
Pa3zmHOXeHMe U HHAUBUAYAIBHOE PA3BUTHE OPraHU3MOB

Kierounslii 1WKI, WM JKU3HEHHBIM LMK KiIeTku. MHTepdasza u muTo3.
[Tpouieccel, mporekaromme B uHTepdaze. Permkamus — peakius MaTpUIHOTO
cunre3a JIHK. Crpoenue xpomocoM. XpoMOCOMHBIMH HabOp — KapUOTHIL
JIMmIouIHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHIBI.
[luTonornyeckue OCHOBBI PA3MHOXKEHUS W HHAWUBUAYAJLHOTO Pa3BUTH
OpraHU3MOB.

Henenne wimerkn — wmuto3. Craaum mutos3a. [Iporeccel, mpoucxonsiiye Ha

Pa3HbIX CTAAUAX MUTO34d. buonornueckuii cMBICII MUTO3a

5.2

5.3

5.4

@opMbl pa3MHOXKEHHsI OpPraHHW3MOB: Oecrioyioe U MosioBoe. Buabl Gecrnosnoro
pPa3MHOKEHHMS: JEJCHUE HAJABOE, IOYKOBAHME OJHO- WM MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BETreTaTUBHOE Pa3MHOKEHHE. HckyccTBenHOE

KJIOHUPOBAHUC OPraHU3MOB, €Iro 3HAaUCHUC IJId CCIICKIUN

ITonoBoe pa3MHOXKEHHE, €r0 OTINYUSA OT OECIO0I0ro.
Meiio3. Craguu wmeiio3za. [lpouecchl, npoucxonsdiue Ha CTaausIX MeHo3a.
IloBenenne xpomocoM B Meio3ze. Kpoccunrosep. buonoruueckuit cmpicia u

3HaAUCHHUE Meio3a

I'amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [lojoBbIE
JKele3bl: CEeMEHHUKH U SUYHUKU. OOpa3oBaHUE W pa3BUTHE MOJOBBIX KIETOK —
rameT (CriepMatro3oui, SUIEKIeTKa) — crepmaTorene3 u ooreHes. OCOOEHHOCTH

CTPOEHUS SMLEKIETOK U criepMaTo3onaoB. Omionorsopenue. [laprenorenes

5.5

6.1

WnnuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(amOpuorenes). Drarbl SMOPHOHATBHOTO PAa3BUTHSL Y TTO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpronansHOe pa3Butue. TUIbI
MIOCTAMOPHUOHAIBHOTO Pa3BUTHUSA: MPsIMOE, HENpsiMoe (JIMYMHOYHOE). BnusHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIIOCOOHBIE BHI3bIBATh BPOXKIEHHBIE
YpOJCTBa.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOTO PACTEHHS: CTPOCHHUE CEMEHH,

CTaIuu pa3BUTUIA
HacnengcTBeHHOCTh M U3MEHUUBOCTD OpTraHnu3MOB

[Ipenmer u 3apaun reHeTUku. Mcropus pa3BuTus reHeTUKUA. BKitag pocCUMCKUX
U 3apyOexHBIX Y4YEHBIX B pa3BUTHE TEHETUKH. METoNbl TEHETUKH

(TuOpUAOTOTUUECKHH, UTOT€HETUYECKHU, MOJICKYJIIPHO-T€HETHIECKHUT ).




OcHOBHBIC TeHETHYCCKUE MOHATUS. | cHeTHYeCKas CHUMBOJIMKA, UCIIOJIb3yCMas B

CXeMax CKpeLIUBAHUI

6.2

6.3

3aKOHOMEPHOCTH HACJIEeIOBaHMs TPU3HAKOB, YycTaHOBJIeHHbIe [. MeHnenem.
MoHoruOpuaHOe CKpelBaHue. 3aKOH eAMHOOOpa3us TUOPHIIOB IEPBOTO
nokosneHus. IlpaBwiio [OMUHHpOBaHUA. 3aKOH pacIUEIUICHUs IPU3HAKOB.
['unoresa uncroTel ramer. [1onHOE U HEMONIHOE JOMUHUPOBAHHUE.

JuruOpuaHoe cKpeuuBaHue. 3aKOH HE3aBUCHMOIO HAclIeIOBaHUS IPU3HAKOB.
[{uToreHeTN4eCKHEe OCHOBBI JUTHOPUIHOTO CKpEIIMBAHHS. AHAIU3UPYIOIIEE
ckpeuuBanue.  Mcmnonp30BaHME — AQHANM3UPYIOLIETO  CKPEUIMBAHUS IS

OIIPECACIICHUS I'€HOTHUIIA ocobu

CueruieHHOe HacienoBaHue npuzHakoB. Pabota T. MopraHna 1o crenjieHHOMY
HacjelIoOBaHUIO TeHoB. Hapymienwe cuemieHuss TE€HOB B pe3ysbTare
KPOCCHUHTOBEpa. XPOMOCOMHAasi TEOpUsl HACIEACTBEHHOCTH. | eHeThyeckue
KapThl.

I'eneruka mona. XpoMOCOMHOE ONpEeIeNeHHe TMojia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOraMeTHble M TeTeporaMmeTHble opranu3Mbl. HacimemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

6.5

N3meHunBOCTh. BHbl M3MEHUYMBOCTH: HEHACJIECACTBEHHAs M HACIICICTBEHHAs.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAMOHHON H3MEHYMBOCTU. BapualmoHHBIM psag U BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. KoM4eCTBEHHBIE U Ka4eCTBEHHBIE

MIPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MOIU(PUKAIIMOHHOW H3MEHUYUBOCTH

HacnencrBennasi, wiM TeHOTHUNMYECKas, W3MEHUYMBOCTb. KomOuHaTHBHAs
M3MEHUYMBOCTb. Melo3 U TMOJIOBOM Mpolecc — OCHOBa KOMOMHATHBHOM
U3MEHYMBOCTH. MyTalnnoHHas u3MeH4MBOCTh. Kiaccupukamus MyTauuid:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NPUYMHBI MyTaluii. MyrareHHbIe
(hakTophl. 3aKOH TOMOJIOTUYECKHUX PSIOB B HAacIeACTBEHHON n3MeHunBoctu H. 1.

BasusioBa

6.6

I'enetnka wuyenoBeka. Kapuotun uemoBeka. OCHOBHBIE METOIbl TEHETHUKH
4eJI0BeKa: TreHEeaJIOTUYCCKHI, OJIM3HEIIOBBIN, IIUTOrCHETHYCCKHIA,
OMOXMMHYECKHUN, MOJEeKyIsipHO-TeHeTuYecKuil. CoBpeMEHHOE OmpeaelieHUue
r€HOTHIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIUPOBAHUE, B TOM UHUCIE C
momompio I1I[P-amanu3a. HacnencrBeHHple 3a0oiieBaHUS dYeaOBeKa: TEHHBIC
0ose3Hu, 0O0JIE3HU C HACIICICTBEHHOW MPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTanuu. [IpUHIUIBI 370pOBOTO
oOpa3a KW3HU, JUATHOCTHKH, NTPOMUIAKTUKA U JIEYCHHS] TEHETHYECKUX
Oomne3Hel. Meauko-TeHeTHUYeCKOe KOHCYJIBTHPOBAHUE. 3HAUYCHUE MEIUITUHCKON

TFCHCTUKHU B IPCAOTBpAICHUN U JICUCHUH IT'CHCTUUCCKHUX 3a00JIeBaHUH YeIOBEKa




Cenexiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

Cenekiusi KaKk Hayka W Tpolecc. 3apOoXIACHUE CEJICKIUU U JOMECTUKAIIUS.
Yuyenne H.M. BaBuioBa o0 TIeHTpaX MPOUCXOXKACHUS UM MHOT000pa3us
KYJIbTYPHBIX pacTeHHui. LIeHTpbl MPOUCXOXKICHHS TOMAIIHUX >KUBOTHBIX. CopT,
opo/ia, IMTaMM

CoBpeMeHHbIE METOABl CeNeKIMH. MaccoBbli U HHAMBUAYAJIbHBI OTOOPHI B
CEJIEKIIMM pacTeHUM M KUBOTHBIX. OIleHKa 3KcTepbepa. bimskopoacTBeHHOE
CKpemuBanue — WHOpuAWHT. Yucras nuHuUS. CKpenMBaHUE YWCTBHIX IJTUHUH.
I'ereposuc, niu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHUE — ayTOPUIUHT.
Otnanéunas rulpunmszauus u e€ ycnexu. VICKyCCTBEHHBIH MyTareHes H
MOJIydYeHUE NOJHUIUIONAOB. JIOCTHIKEHHSI CEJIeKIMU PACTeHHUH, >KUBOTHBIX H

MHKPOOPTraHU3MOB

7.3

buorexHonorust kak oTpaciab IPOU3BOJACTBA. ['€HHas WHXKEHepus. OTarlbl
co3nanua pexomOuHaHTHOM JIHK u Ttpancrennsix opranmsmon. Kierounas
nwxeHepus.  Kinerouynele  KyJabTypbl. MEKpPOKIOHAJIBHOE  PAa3MHOMKEHHUE
pacrenuil. KiloHMpOBaHME  BBICOKOIPOAYKTUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpPTraHU3MOB. DKOJIOTHUECKHE M 3TH4eckue mnpodimembl. MO — reHermuecku

MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

11 KIIACC

Kona

11

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

DBOJIOIIMOHHAST OUOIOTHUS

DBOJIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3BoNouud.  [lameoHTONOTHYECKUE:  MOCIEN0BATENHLHOCTD
IIOABJICHUS BUJAOB B HaJIEOHTOJIOTUUECKOH JICTOIMHUCH, TICPEXOAHBIC q)OpMI)I.
buoreorpaduueckue: cxoactBo u pasznuuue GayH U (prop MaTepuKOB U
OCTPOBOB. DOMOPHOIIOTUYECKUE: CXOJICTBA U Pa3NUYMsl SMOPHOHOB Pa3HBIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITCJ'II)HO-aHaTOMI/ILICCKI/IeI TOMOJIOTMYHBIC, aHaJIOTUYHBIC,
pyIUMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKUE: CXOACTBO
MEXAaHU3MOB HACJIICACTBECHHOCTU U OCHOBHBIX MeTa0OJIMUYECKUX HYTeﬁ Y BCEX

OpraHnu3MoB

1.2

OpomonmonHass  Tteopuss Y.  Jlapuna. IlpennocbulkM  BO3HMKHOBEHMS
napBUHM3MA. JIBMOKYIIME CHJIBI 3BOJIIOLMM BUAOB 1o JlapBuHYy (M30BITOUHOE
Pa3MHOKEHHE IIPU OIPAHUUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS U3MEHYUBOCTbD,

0opn0a 3a cyImecTBOBaHUE, €CTECTBEHHBIN 0TOOD)




1.3

14

Cunrernueckass Tteopus HBomonud (CTD) u  OCHOBHBIE €€ TOJIOKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢AMHKuIa BUAa U 3BOJIFOIIUA

JBmwxyume cuibl ((hakTopbl) SBOJIOLMU BUIOB B Hpupoie. MyTaluoOHHBINA
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTh. llomymnsiiioHHBIE BOJIHBI U Jpeid
reHoB. M3omsanus u murpanus. EcTecTBeHHBIN 0TOOp — HANPaBISIONHA (HaKkTop
sBOOLIMU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TpucnocoOIeHHOCTh  OPraHM3MOB Kak pe3ylnbTaT 3Bomouuu. lIpumeps
IPUCIIOCOOIEHUH Y OpraHu3MoB. ApoMOp(O3bl U HAMOALANTALNY.

Bun u Bunoo6pazoBanue. Kpurepun Buaa. OcHoBHBIE (hOpPMBI BUI000pa30BaHUS:

FCOFpa(bI/I‘l€CKOC, 9KOJIOTHYECKOE

1.5

2.1

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

KOHBEpreHTHas, napauienbHas. HeobpaTumocTs 3BosIOLNN
Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHayuyHble TMPEACTABICHUS O 3apOKICHUM >KM3HU. HayuHble TrumoTesbl
BO3HUKHOBEHMS >KM3HM Ha 3emsie: abuOreHe3 W TaHCIepMUus. XUMUYECKas
3BOJIOLHUSA. ODKCHEPUMEHTAIbHOE MOATBEPKICHUE XUMUYECKOH 3BOJIIOIUU.
Havanbabie sTanel Omosnorumdeckoit spomtonuu. ['mnoresa PHK-mupa. IlepBbie

KIJICTKH M UX 3BOJIFOLIMA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII ’)KUBBIX OPraHU3MOB

2.2

PasButue xu3znm Ha 3emsie mo spam u nepuojgaM. Karapxei. Apxelickas u
npotepo3oiickas dpel. [lameosoiickas spa W €€ TNEpUOIbl: KEMOPUUCKUH,
OPIOBUKCKHW, CUJIYPUMCKUH, JI€BOHCKHM, KaMEHHOYIOJIbHBIM, IIEPMCKHIA.
Me3so30iickas 3pa U €€ MepHuoJIbl: TPUACOBBIN, FOPCKUI, METOBO.

KaitHo3oiickas 3pa W €€ mepuoisl: NAJICOre€HOBBIM,  HEOTE€HOBBIM,
AHTPONOTCHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKUX MPOLECCOB.
OcCHOBHBIE 3TaIbI YBOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHUH H KUBOTHBIX. [losiBeHWe, pacuBEeT W BBIMHpAHUE TPYIIT >KUBBIX

OpraHnu3MoOB

2.3

2.4

Cucrema OpraHuv4eCcKOoro Mupa KakK OTpPpaKCHHUC SBOJIIOIHU. OcHoBHbBIC

CUCTEMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

DOBoNMIOIMS 4YeJoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue mNpeacTaBiI€HUN O
IIPOUCXOXACHUN YelloBeKa. Meronpl M3ydeHHs aHTponoreHesa. CxoacrBa u
pa3nnuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.

JBwxyue cuibl (pakTopsl) aHTponorenesa. HaciencTBeHHass M3MEHYUBOCTD U
€CTeCTBEHHbIN 0TOOp. OOulIecTBEHHBIH 00pa3 >XKU3HU, H3TOTOBJIEHHE OpPYAM

TpYAa, MBIIIJICHUE, peYb




2.5

2.6

OcHOBHBIE CTaAMM W BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONUTEKH, YeroBek
ymensiid, Yenoexk mnpsamoxomaumui, YenoBek Heanaepranbckuii, YemoBek
pa3yMHblii. Haxonku McKOmaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUA, 00JacTb

pacmpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 )KU3HU, OpYAUs

Yenoseuyeckne pacsl. OCHOBHbBIE OOJIBIIME pachl: €BpONEOHIHAs (eBpa3uickas),
HEerpo-aBCTPaJIONIHAs (3KBaTopuanbHas), MOHIOJIOUAHAsS (a3uarcko-
aMepuKaHCKast). UepTsl MPUCIOCOOICHHOCTH IPEICTABUTENICH UEIOBEUECKUX Pac

K YCJIIOBHAM CYILICCTBOBAHM. EI[I/IHCTBO YCIIOBEYCCKHUX pac. KpI/ITI/IKa pacusmMma

OpranusMsbl 1 OKpyXxKaromias cpeaa

3.1

Okosiorusi Kak Hayka. 3afauyd W pas3fiebl 3KOJOIMH. MeToJbl 3KOJIOIMYEeCKHX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33peHue. Cpenbl 0OUTaHNsI OPraHU3MOB:

BOAHAasA, HA3€MHO-BO3AYyIIIHAs, IIOYBCHHA, BHYTPUOPIraHU3MCHHAs

3.2

3.3

3.4

Okonoruueckne  (aktopel. Krnaccudukamuss  sxomormyeckux — (hakTopos:
abuoTuueckre, OMOTHYECKHME M aHTpONoreHHbie. JlelcTBUE HKOJIOTMYECKUX

(haKkTOpOB HA OPTAHU3MBI

AbuoTtnueckue (HaKTOpBI: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPHOIU3M.
[lpuciocobnennss OpraHu3MOB K  JCUCTBHIO  aOMOTHYECKHX  (aKTOPOB.

buonornueckue puTMsl

buotnueckue Qaxtopbl. Bumbl OMOTHYECKHX B3aWMOJIEHCTBHIA: KOHKYpPEHIIHS,
XMIIHUYECTBO, MAapa3UTU3M, MYTyalu3M, KOMMEHCAJIM3M (HaxJeOHUUYEeCTBO,
KBapTHUPAHTCTBO),  aMEHCAIU3M, HEUTpanu3M. 3HadeHHE  OHOTHYECKUX

B3aUMOJCHCTBUI JJIs CYHICCTBOBAHUS OPIraHU3MOB B IIPUPOJHBIX COO6H_ICCTB8.X

3.5

OKOJIOTUYECKHE XapPaKTCPUCTUKU MOMmyJIAruu. OcHoBHbBIC IMoKa3aTcin
nomyJjadauuu: 4YUCJICHHOCTb, IINIOTHOCTBb, POXIAACMOCTb, CMCPTHOCTL, IPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IOITYJIIIUNA U eé peryisusa

COO6H_ICCTBa N 3KOJOTMYCCKUC CUCTEMbI

4.1

4.2

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpykTypel OuoOIEHO3a: BHIOBas,
NPOCTpaHCTBEHHas, Tpoduueckass (muuieBas). Buabl-nomuHanTel. CBsi3u B

OHOIIEHO3€E

Okojoruueckue cucreMbl (dkocucteMbl). [loHste 00 sKocucteme u
ouoreorieHo3e. DyHKIMOHATbHBIE KOMIIOHEHTHI JKOCHCTEMBI: IPOIYIIECHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BEMEeCTB M MTOTOK SHEPTUU B IKOCHCTEME.
Tpoduueckue (muieBbIe) YPOBHU OJKOCHCTEeMBI. [lWileBbIe 1€ U CETH.
OcCHOBHBIE TIOKA3aTeld SKOCHCTEMBI: OnMoMacca, MPOIYKIHs. DKOJOTUYECKHE

nmupaMubl: TMPOAYKIHWH, YHUCICHHOCTH, ouomaccel. CBOICTBa YKOCHUCTEM:




YCTOHYMBOCTB, CAMOPETYJIALMS, pa3BuTue. CyKueccus

4.3

4.4

4.5

[IpupoHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO WIH
LIMPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOr€HHbIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. YpOoskocucTeMsl.
buonorudeckoe v X03sHCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.
buopasnoobpazue kak (akrop ycroitunBoctu 3kocucteM. CoxpaHeHue

OHMOJIOTMYeCKOTro pa3HooOpasus Ha 3emiie

VYuenue B.M. Bepnaackoro o Owuocdepe. ['panuibl, coctaB M CTpyKTypa
ouocdepsl. Kupoe BemecTBo M ero ¢GyHkKiuu. OcoOeHHOCTH OMocdephl Kak
ro0anbHOM 3KOCUCTeMBl. J[MHamMuuyeckoe paBHOBeCHE U oOpaTHas CBA3b B
ouocdepe. KpyroBopoTel BemiecTB M OHMOTC€OXMMHUYECKHE LUKl AJIEMEHTOB

(yrmepopa, azora). 3oHaIBHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITU

YenoBedecTBo B Omocdepe 3emum. AHTpONOTreHHBIE M3MEHEHHS B Ouocdepe.
['moGaibHbIE YKOJIOTHYECKUE MTPOOIIEMBI.
OcHOBa  palMOHAJIBHOIO YIPABJIEHUS MNPUPOJHBIMH pecypcaMu U UX

HCIIOJIBb30BaHUC. [[OCTI/I)KGHI/IH OHOJIOrHHU U OoXpaHa IIpUupoabl
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