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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COACpX)aHUS Yy4eOHOro MpeaMera
«buonorusi»  coctaBmwiIM: KOHIeNTyaiabHble mnonoxenus P@PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€Jeil, CoJlepKaHMs, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENIX U
OPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero oOpazoBanmsi B Poccwuiickoit denmeparuu, a TakKe IMOJOKEHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW PUPOJIBI U 00ECTICYCHUH
CYLIECTBOBAHMS U€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM MOJIOXKEHUSM,
OTpe/ieieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonorum Aa€T NpeaCTaBIeHUWE O LesIX, 00 obmiei
cTpaTernd OOYy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yuebHoro mpeamera «buonorus», omnpenenseT o00sS3aTeIbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacopeleleHue 1o pa3iejaM U TeMaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHsI yUEOHOr0 Marepuana ¢ y4eToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3E€H, JIOTMKA 00pa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

B nporpaMme 1o OHOJIOTMH TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM U MPEIMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIbLHOM
JeATeIbHOCTH/YU4eOHbIX JEeUCTBUN OOydYarolIUXCcsi MO OCBOEHUIO COJEp KaHUs
OMOJOrNYECKOro 00pa30BaHUs.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIil YPOBEHB) peain30BaH
MPUHITUI TPEEMCTBEHHOCTH B H3yY€HUU OHOJOrWHU, Ojarojapst 4emy B Hel
IPOCMATPUBAETCS HAMpPAaBJICHHOCTh HAa Ppa3BUTHE 3HAHWMA, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTAIMNA JIMYHOCTH, SKOJOTHUYECKOTO MBIIUICHHUS, MPEACTABICHUI O 310POBOM
oOpa3e >XKU3HM U OEpeKHbIM OTHOILLIEHHUEM K OKpYXKarolled NpUpOAHON cpene.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOCHHH KMBBIX CHCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTpaMMe Mo OMOJOTHH YyJEICHO BHUMAHHE HCIOJIB30BaHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMUI YETOBEKA, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000ocHOBaHUS 9KOJIOTUYECKU
[[eJIeCO00Pa3HOTO TOBEACHUS B OKpY)KAIOIICH MPHUPOAHON cpeae, aHalM3a
BJIMSTHUSL XO3SHUCTBEHHOW JESITENFHOCTH YEJIOBEKAa Ha COCTOSHHUE MPHUPOJHBIX U
MCKYCCTBEHHBIX DKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIIATHON HAMPABICHHOCTH



yuebHoro npeamera «buonorus» mpoaMKTOBAaHO HEOOXOAUMOCTBIO 0OecIeUeHUs
YCIIOBHM JUIsl pEIEHUS] OJJTHOM M3 aKTyaJIbHBIX 3a/1a4 IIKOJBHOIO OMOJIOTHYECKOIrO
oOpa3oBaHMs, KOTOpasi mpeAmnojaraeT (QopMUpOBaHHE Yy  OOydYaIOIIUXCS
CHOCOOHOCTH aJanTHPOBAaThC K HW3MEHEHUSM JUHAMMYHO pa3BUBAIOIIETOCS
COBPEMEHHOTO MHUpA.

buonorust Ha ypoBHE cpemHero obmiero oOpa3oBaHHUS 3aHHUMAeT Ba)XKHOE
mecto. OHa oOecrieunBaeT (OPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAyYHOW KapTHUHE MHUpa, paclIUpseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, €
OTJIMYUTENIbHBIX IPU3HAKAX — YPOBHEBOM OpraHU3allid U 3BOJIOLUH, CO3/1aET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  NpupoAbl, (OPMUPOBAHMS
(YHKIIMOHATBPHOW TPAMOTHOCTH, HAaBBIKOB 3J0POBOTO M 0e30macHOro obpasa
YKU3HH, DKOJOTUYECKOTO MBILUIEHHS, IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  33Ja4  CpeJHero  oOmero  o0pa3oBaHMs, COLUMAIM3aLUU
oOyuaromuxcs. M3ydenne Ouonmoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpBbI, CIOCOOCTBYET WMHTErpalui OMOJIOTMYECKUX 3HAHUU C
IPEJCTaBICHUSAMU U3 APYTUX YUEOHBIX IPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpaduu. Ha3zBaHHbIE TOJIOKEHUS O MpEeAHA3HAYEHUU Y4YEeOHOro mnpeaMera
«buonorus» COCTaBUIM OCHOBY I ONpPENENEHUs IMOAXOJA0B K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COAEp’KaHUsA, IMPEACTaBICHHOIO B IIporpamme IIo
OMOJIOTHH.

Ot60p coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULMNA KYyJIbTYpOCOOOPA3HOrO0 MOJXO0Jld, B COOTBETCTBHM C
KOTOPBIM OO0y4aroluecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dopMupoBaHus OOIIEH KyJbTYpbl, ONpEAENAIONUe aJeKBaTHOE IOBEICHHUE
YeJIOBeKa B OKPY’KAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIE B IMOBCEIHEBHOM
JKU3HU U MpPaKTUUYECKoM AesiTeabHOCTH. Oco0oe MeCTO B ATOM cHUCTeMe 3HaHUM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM 711 (POpMUPOBAHUS
NPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHUpa H
HEHHOCTHBIX  OpPUEHTAIMSX  JUYHOCTH, CIOCOOCTBYIOIIMX  T'yMaHHU3allUU
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MmaTepualia B IpOrpamMme IO
OMOJIOTMM OCYILECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJMYUTEIBHBIX OCOOCHHOCTSX KUBOM MPHUPOJIbI, O €€ YPOBHEBOM OpraHu3alvu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIEYIOUINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HAy4YHOTro TNo3HaHUs», «KieTka kak Ouonormyeckas cuctemay, «OpraHu3m Kak



onosornyeckas cucreMa», «CucteMa U MHOrooOpazHe OpraHM4eCKOro MHUpay,
«OBONIOLMS KUBON NPUPOJIB», « IKOCHCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss ydueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOM
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIOJIB30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHus yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBACTCS PEIICHUEM CICAYIOMNX 3a]1ay:

OCBOCHHME OO0YyYaIOIMMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUIIaxX, CIyKAIIUX OCHOBOU
JUIst (pOPMUPOBAHUSL NPEACTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJlaX Hay4YHOI'0 MO3HAHMsI, CTPOEHUU, MHOT000pa3uu U 0COOEHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BBIAAIOMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaiu3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBJICHHS OKPY>KAOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, MOJYYECHHBIX MPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI UYEJIOBEKOM KHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOICHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUW JUIsl MOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU TMOCJIEACTBUM CBOEH JNEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEHN cpelie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHME W COONIOACHHE Mep NPOPHUIAKTUKA
3a00J1eBaHUM.

B cucreme cpemnero oOmiero o6pasoBanust «buonorusi», m3zydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOM o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenust Ononoruy Ha 6a30BOM YPOBHE CpeTHETO 00IIero 00pa3oBaHus
oTBoauTCS 68 yacoB: B 10 kimacce — 34 4gaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4YHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW MPUPOIbI (HAOTIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJIeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie 1 NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3aIUA.

’Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOoOpasue. YPOBHU OpraHU3aIMi OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKU ), OMOC(EepHBIA.

JdeMoHCTpanuu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpPaJIbHBIX BellecTB B KieTke. l[loamepskanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsL CTPYKTypa). XHUMHUYECKUE CBoWcTBa OenkoB. buonormyeckue
byHKUIHUU OENKOB.



depmeHTsl — Oumosormueckue Katanmm3aTopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHbl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) U Mojucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunmunel:  Tpurmuuepuabl, (ochomunuasl, crepouasl. [uapOoPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BO0B, OEJKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinorel: JHK wu PHK. Hyxkneotuast — MoOHOMEpHI
Hyki1enHOBBIX kucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOICHCTBUS
ujel 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
IrpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoictBa u Qpynkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat [onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxienrne MUTOXOHJpUN W TiacTud. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIN IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o00JI0UKa,
KapuoIuiazMa, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCcTpaum:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEKUBOMU
npupojie», «PacnpeneneHne XuMUUECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxembl: «llepuoamveckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJbl BOJIb», «brocunTes 0enka», «CTpoeHne MOJIEKYJIbl OemKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHne 3yKapHOTUYECKOW KIIETKN», «CTpOEHUE JKMUBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajasbl)».

JlabopatopHas pabota Ne 2. «lM3ydyeHue cTpoeHUsI KIETOK pPACTCHUI,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHCAHUE.

Tema 4. ’/KusHenessTeJIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa0oIu3M. ACCUMUIIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWISIMSA (PHEpPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Posib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Bausiaue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKWA3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIMUPOBAaHHE DHEPrUM B KIJIETKE. OTambl DSHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue m ero Buabpl. KHUCIOpOOHOE OKHMCIIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetmdeckoil nHopMmanuu B KiIETKe. ['eHETHYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OonocuHTe3e Oemnka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI MW JKU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOparHast ~ TpaHCKpumNIHs, peBepraza W  uHTerpaza. lIpodunakruka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuubl U cxembl: «Tunel nuTaHus», «Merabonuzmy, «MUTOXOHAPUSD,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KierouHblii 1UKI, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MHUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrMyeckue OCHOBBI Pa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKUi CMBICT MUTO3A.

[Iporpammupyemas ruGenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosnoBoe. Bunabl Oecnosnoro
Pa3MHOXEHUS: JEJICHHE HaJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHNW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpoUCXOAIIME HA CTaAusAX Meilo3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUME CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKM U SIMYHMKU. OOpa3oBaHWE W PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CIHEpPMATOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU chepMaro30ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE  (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOe pa3BuTHE. THIIBI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYuMHOYHOE). BrusHue



Cpelbl Ha pa3BUTHE OPTraHWU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIAEHHBIC
YPOJACTBA.

Poct u pazButue pacreHuil. OHTOreHE3 IIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukanus JTHK», «Mutosy,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yenoBeKa», « OCHOBHBIC CTaJUU OHTOI'CHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJICKOIIUTAIOIIETOY, «SHIeKIIeTKa MJIeKonuTaromero», «Kapunokunes B KieTkax
KOpEIlIKa JyKa», MarHUTHas MOJEb-anIuIukanus «J/leseHue KIeTKW», MOJIEIb
JIHK, Mmonenb metadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOIIpEnaparax».

JlaGoparopuas pab6ora Ne 4. «M3ydeHHe CTPOCHHS IIOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOIIPENapaTaxj».

Tema 6. HaciieicTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTUH B CTAHOBJICHMM TEHETHUKHU. BKiIaa pOCCHUCKUX M 3apyOeKHBIX
V4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEPHOCTH HaCJIeIOBAaHUS MPU3HAKOB, yCTaHOBJIEHHbIC . MeHenem.
MonorubpuiHOoe CKpelMBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWE. 3aKOH  HE3aBUCUMOIO  HACJIEIOBAHMS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcrnoap30BaHue aHATM3UPYIOLIETO CKPEIIBaHUS
JIJISL OTIPEICJICHHS] TEHOTHIIA OCOOHU.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HAaCJIEJOBaHHUIO FeHOB. HapyleHne cueruieHusi reHOB B pe3yJibTaTe
KPOCCHHIOBEpA.

XpOMOCOMHasi TEOpHUSI HACJIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosna. XpoMOCOMHOE OMpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocOoMBI. ['oMoramMerHeie W rereporaMeTHble oOpraHu3Mbl. HacnegoBanue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuun npuszHaka. KonnyecTBEHHBIE M KAaYE€CTBCHHBIE MPU3HAKU M KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
W3MEHUYMBOCTUA. MyTarmoHHas U3MEHUYNBOCTh. Kimaccudukamnus MyTamnuii: TeHHBIC,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpUYKMHBI MyTaluid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoseka. Kapuortun yenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE Tr€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJNOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPEApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnuecknue W reHepatuBHble MyTauud. CTBOJOBbIE KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MTPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTHOpPUAHOE  CKpEIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTonorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiio3y,
«B3anmMonencTBUE QJUICNIBHBIX TE€HOB», «l'e€HeTHYecKkue KapTbl PpPACTEHUM,
JKUBOTHBIX WU YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka H KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynm KpoBw», « MyTarimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-ammInkanmun «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(bOpMBI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox moceBHOIN.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHnas pabora Ne 6. «M3yuenne MoauuKaIMOHHON W3MEHYUBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quiibl HA TOTOBBIX
MHUKPOIIPEapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cenexuus opranu3mMoB. OCHOBbBI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIeHTpbl NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI M MHAUBUAYAJIbHBIN OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. BIm3KopoACTBEHHOE
CKpeluBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJIMIUIOUIOB. JIOCTMI)KEHMsSI CENEeKLUUU pAaCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

bHOTeXHOJIOTHA KaK OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomoOuHantHoM JIHK wu Ttpancrennsix opranusmoB. Kierounas
uHKeHepus. Kiletounble KyabTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTtudeckue  mnpoosembl. MO - reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamus», «Padbotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0bekTH OWOTEXHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U epeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOJ0B U KOPHEIIIIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03UCTBEHHBIE PACTEHUS.



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIMH PAacTeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHASI OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIMOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUHU. [laneoHTONOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOHbIE (POPMBI.
buoreorpadguyeckue: cxocTBO U paznuune GayH u GJaop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHaJOTUYHBIE,
pYyIAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeHd y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHOKYIIUME CHUJIBI HBOJIONUU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkpoosBostorus. [lomymsiius kak eAMHUIA BUAA U DBOJIIOIIHH.

JBrxymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Ipucrnoco6IeHHOCT, OpPraHU3MOB KakK pe3yJbTaT 3BoJoNuu. [Ipumeps
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOATATITALINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi. DopMbl  IBOMIONUHN:  (UIIeTHYECKas, TUBEPreHTHa,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTtuMoCTh IBOTIOLINH.

[IpoucxoxieHre OT HeCHelHaTu3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpaum:



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

Tabmue! 1 cxembl: «Pa3BuTre OpraHMUECKOro MUpPa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomynmsuumm»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHNE», « IKOJIOTHYECKOE BUI000PA30BAHUEY.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB M CeMsIH, KoyuieKusi «[IpuMepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJIeNb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€eHHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuus «@DPOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSTYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, myTanuu GOpMbl KPBUILEB U
OKpPACKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUYECKOMY
KPUTEPUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JSHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emJie: abuoreHe3 M MaHclepMus. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOM 3BoMoMU. HavanbHblie Tams
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM W HX 3BOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaiino3oiickags »3pa ®W €€ TepuoAbl: TMAJICOTCHOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTUKa KJIMMaTa U Te€0JOrMmyecKux IporeccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHupa. ApoMopdo3bl y pacTeHUH u
XUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpakeHUE H3BONOUUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH YeloBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKa U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TPyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, YemoBek nOpsAMOxXomsaiinii, YesnoBek HeaHIEpTAIbCKUM, YenoBek
pasymHblidi. Haxonku HCKOmaeMmbIX OCTaTKOB, BpeMsl CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HHU, OPYIU.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAJIbHASs]),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. ITactep, A. 1. Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «BosnukHoBeHne CoiaHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckast kinetka», «COBpeMEHHas CHCTEMa OPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YEJOBEKa U YEeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAaXOIOK  IpPEAKOB
COBPEMEHHOI'0 4eEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JII0IU», «HenoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIIENKUA WU
U300pakeHHs] KaMEHHBIX OpYAMH MEpBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

[Ipaktrueckast padota Ne 1. «/M3ydeHue MCKOMAaEMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



OKcKypeHsl «IBOMIOLUSA OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus Kak Hayka. 3ajaui U pa3feibl IKOJIOTUA. MeToabl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonoruueckue (akropel. Knaccuduxanus sxonornueckux (HakTOpoB:
abuoTtuyeckue, OWMOTHYECKHE U AaHTPOIOTeHHble. JleMCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buapt OMOTHUYECKUX B3aMMOJICUCTBUM:
KOHKYPEHIUS, XUIIHUYECTBO, cUMOM03 U ero (opmsl. [lapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINU3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAu€HHE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHMS
OpPIraHMU3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSILMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCIEHHOCTH MOMYJISILUA U €€ Perysus.

JdeMoHCcTpanuu:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUUA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie ¥ NpaKTHYeCKHE padoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BinusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISAIUNA Pa3HBIX BUIOB
PaCTEHUIN».

Tema 4. Coo01miecTBa ¥ IK0JIOrHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKkTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumieBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTBI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTHI, PeAyleHThl. KpyroBOpOT BEMIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckne (muImeBble) YPOBHHU OKOCHUCTEMBI. [lWimeBble 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: TPOAYKUMU, YHUCJICHHOCTH, Ouomacchl. CBOICTBA 3KOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
WIA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycTolumBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, coCTaB U CTPYKTypa
ouocheprr. JKuoe BemectBo u ero ¢yHkuuu. OcobeHHoCcTH Ouochepsl Kak
rI100aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoTHI BEmecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTaepo/a,
azota). 30HAIbHOCTH Orocdepnl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBO B 6nochepe 3emiin. AHTPONIOTEHHbIE U3MEHEHUS B Orocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUHMBOCTH Omocdepsl. OCHOBA pallOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pecypcaMHd M HX HCIHOJib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCcTpauu:

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

Tabmumpr u cxemsl: «llumeBsie nenn», «bUOIEHO3: COCTaB M CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO JIECa», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONIOTEHHbIE  BO3JECWCTBHS Ha  NpUPOLYy», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHMSI BO3/IyXa M TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBIISIOMIAS
ounocheprry, «DakTopsl Aerpaganuu mouBy, «llapaukoBeiii d3ddexT», «DakTopb
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B pUpoae».

O6opynoBanue: Mojelb-anmukamnus « Tunudabie OMOIIEHO3bI», TepOapwHii
«PacturtenbHBIe COOOIIECTBaY, KOUIEKINH «bHoeHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUJICKIIMM pACTECHUH W
JKUBOTHBIX, MPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas xuura Poccuiickoit ®enepauun, n300pakeHHs] OXpaHSEMbIX BHUIOB
PacCTeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHHsA  OOyyalolMMHUCSA TMpPOrpaMM CpeAHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyMe MOTHUBAIlMM K OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN Pa3BUTHS OHOJOTHYECKOIO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HEHHBIC TIJIaHBI.

JIndHOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamera «bruonaorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, MPHHSATHIMHA B OOIIECTBE MpaBUIAMH M HOpPMaMHU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHHUS, CAMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHS, OCPEKHOrO OTHOIICHUS K KyJIbTYpPHOMY HACIEIUI0 U
TPAAULIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE >KU3ZHEHHOTO
OMBITA M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JIESTEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHCKOro BOCIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKE€HUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBIACHSTH €€;

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA EHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX W MCCJIEAOBATEILCKUX 3a/ad, YBaKUTEIHLHOIO
OTHONIIEHUSI K MHEHHUIO OINMOHEHTOB IMpPHU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]l
Ponunol, ropaoctu 3a CBOW Kpail, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOJTHOMY HACJIECAUIO U MaMSTHUKAM MIPUPOJIBI,
JTOCTUXEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute (OTeyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHUS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBHUM C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIIECHU;



MOHMMAaHHE SMOIMOHATBLHOTO BO3/IEUCTBUS XKUBOM MPUPOBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

NOHMMAaHHWE W pealu3alnus 370pOoBOro u 0Oe3omacHOro obpasa KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOHM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATH U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

MHTEpEC K Pa3IMYHbIM cepaM MpodhecCHuOHANBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KMU3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) IKOJIOTUYE€CKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJE KaK HCTOUHHKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYIIECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB M OIICHKM WX BO3MOXKHBIX TIOCIEACTBUN TSt
OKPYKaIOUIEH CPEeIbl;

OCO3HaHME TJI00aJIBbHOrO XapakTepa 3KOJIOTMUECKUX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHS B MPUPOJIE,
HaIMpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMax, OXpaHy BHUIOB,
AKOCHUCTEM, OrOochephl);



AKTUBHOE HENPUATHE JEUCTBUM, IPHUHOCIAIIMX BpEX  OKPYKAIOLIEH
OPUPOAHON Cpele, YMEHHE MPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHUIO B IIPAKTHYECKOMN IEATEIBHOCTH 3KOJIOTUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MUDE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJbTYpbhl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMAaHWE cheruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikd B
(OpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AUMHCTBE MPUPOJIbI, YEIOBEKa U
oOIIecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OHMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJHBIX PECYpPCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTAaBHOM YacTH (PYHKIIMOHAJIIBHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3Y4YEHUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJyYaeMble 3HAHUS [JIsl aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOIAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKIIIOUEHHMSI HAa OCHOBE HayudHbIX (DAKTOB U
UMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHMS JIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHUE LIEHHOCTH HAYYHOW MAESTEIbHOCTH, T'OTOBHOCTh OCYILIECTBISATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHIANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHUM MO OHOJOrMU B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
IEJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(HUKYy METOJOB TO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHs, SABJICHHE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIeIOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, JKCIEPUMEHT U JAPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEUCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHBIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolIUXCsi, CIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKNE 3HAHMS W  YHUBEpCaJbHble y4eOHbIE JIEUCTBUS B
ITIO3HABATEIIbHON U COLUAIIBHON MPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTPAMMbl CPEJHETO OOILIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH yueOHBIMU NMO3HABATEJbHBIMM
AeCTBUSIMM:

1) 6a30BbIe JIOrHUeCKHE TeHCTBUA:

CaMOCTOSITENNbHO ~ (OPMYyJIMpPOBaTh M aKTyalM3UpoOBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCu(pUKauu, 0000IICHUS), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMH MTOHATUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS Ui 00bsICHEHUSI (DAaKTOB U SBJICHUM
KUBOM MIPUPOLBI;

CTPOUTH JIOTHYECKHE PACCYKIAEHUs (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTH CXEMHO-MO/IeJIbHbIE cpencrea  JuId peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMYECKHX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOAa,  BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIbBHOCTD, OLICHUBATh COOTBETCTBUE PE3YyJIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB pPELICHUsI IPAKTUYECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB O3HAHUS;

UCIIONb30BaTh PAa3jMyYHble BUABI JEATEIBHOCTH IO TMOJYYCHHIO HOBOTO
3HAHWs, €ro WHTEpIpEeTaluy, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YIEOHBIX M COITMAIBHBIX TPOEKTOB;

(GopMHUpPOBAaTh HAYYHBIM TUI MBIIUICHUS, BIAJE€Th HAYYHONU TEPMUHOJIOTHEH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
TIESITEIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pelIeHUs, HaXOAUTh apryMEHThl Ui J10Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 33/1aBaTh apaMeTphl U KPUTEPUU PELICHMUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3ZUPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

OCYIIECTBISTh IEJICHANIPABICHHBIN MOWCK TEpPEeHOCa CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO W TPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WU, TMpeiaraTh OPUTHHANBHBIC TMOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUSI.

3) pabora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-IOMYJISIPHOM nuTeparype, OHOJIOTUYECKUX CIIOBapsX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIHpPOBaTh 3aMPOCH U MPUMEHSITh PA3IMYHBIE METOIBI MPU TOWCKE U
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOAUMOM JIJIsi BHITIOJHEHUSI yU4eOHBIX
3ajay;

mpuOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATh KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMANbHYIO  (QOpMy  IpeICTaBIICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ouonornyeckod HHPOpMALUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HAKU W CHUMBOJBI, (HOpMYyJibl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMHM  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMH JeCTBUSIMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyKaaemoil TeMbl (yMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTH MO3UIIMKN IPYTUX YYaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEJCTBa OOIICHMS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYAaTh KOH(QJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOOaMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBIISATh YBAKUTEIHLHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3PEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpU pelIeHUU OUOIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy M METOAbl COBMECTHBIX JEUCTBHI C y4€TOM O0OmMUX
WHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYKIATh pe3yJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranuszanms:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS Ul BBIABICHUS MpOOJEM M UX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M MOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATEIIBHYIO JIESATEIbHOCTD, BBISABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HECHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH  pPELICHHUS MpoOJieMbl €  YYETOM
UMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIUPOKOH SPYAULIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HAHUs
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJIsi OIEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA IO MX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apPryMEHThl JPYIMX IpU AHAINU3E pE3YJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO M MPABO JPYIMX HA OIIHOKWU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynabTaThl ocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKue s yueOHoro npeaMera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEMCTBUI MO OCBOEHUIO, HHTEPIPETALNUN U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peaslbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pPE3yNbTAThl IPEACTABICHBI IO T01aM 00yUYEHUS.

[IpeameTHbIE pe3yNbTaThl OCBOCHHs yueOHOro mnpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTMH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHMU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBI MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHMA:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboiau3Mm (oOMEeH BeEIIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBAasT OpraHu3als KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIHSI ), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKUE TEOpUM (KJIETOYHAas, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHWE MKUBBIX CHUCTEM, NPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIWYMHAMH, OOBSCHEHHE MOJyUYEHHBIX



pE3yNbTATOB, MCIOJBb30BAaHHBIX HAYYHBIX MOHITHH, TEOPUA U 3aKOHOB, YMEHHUE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB M MPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJIyYECHHBbIE 3HAHUS AJI1 OOBSICHEHHUS OUOJIOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKpPYXAaIOLIUX JIOEH, COOMI0IEHN HOPM IPAMOTHOTI'O MMOBEJICHUS B OKPY’KAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOAMMOCTH HCIOJB30BaHUS JOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUE, COCTaBIIATh CXEMbI
MOHOTHOPHIHOTO CKpELIMBaHUs JJIsl MpeicKa3aHUsl HAcIEeJOBAHMs MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MIPaKTUYECKHUE padOThl, COOMIOAATH
npaBuiia pu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHMS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUSA W3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccOoBOW MH(pOpPMALMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMEHHME CO3[1aBaTh COOCTBEHHbIE€ IHCbMEHHBIE M YCTHBIE COOOIIEHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydeOHoro mnpeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OPMUPOBAHHOCTh 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALUSA, TeHO(DOH, SBOIIOLMS, ABIKYIINE CUJIbI ((DaKTOPBHI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCHUCTEMa, TMPOAYLEHTH, KOHCYMEHTHI, PEAYLUEHTHI, IeMU MHUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHUE H3JIaratb OHOJOTMYECKUE TEOpuH (IBOIONUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3aponpimeBoro cxonactea K. M. bapa, uepenoBaHusi TiaBHBIX HaIlpaBlICHUHA U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBICHUI, OpraHu3aius U MNpOBEJCHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMI BEIWYMHAMH, OOBSCHEHHE IMOyUYECHHBIX
pPE3yNIbTaTOB, WCIOJIb30BAHHBIX HAYYHBIX TMOHSATHH, TEOpPHA W 3aKOHOB, YMCHHC
JieaTh BBIBOJIBI HA OCHOBAHUU TMOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMSs, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTUYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB UM OHUOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJyUYCHHbIC 3HAHUS ISl OOBSACHEHHS OMOJIOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eJbplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKPYXAaIOLUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY’KAIOIIEH
IPUPOHON cpene, TMOHUMAaHUE HEOOXOIMMOCTH WCIOJIB30BAaHUS JTOCTHIKEHUH
COBPEMEHHOU OMOJIOTUH ISl pallUOHATIBLHOTO MPUPOI0TIOJIb30BAHUS;

yMEHHUE pelniaTh dJIeMEHTapHbIe OMOJIOTUYECKHUE 3a/laud, COCTABISThH CXEMBbI
MepeHoca BEIIECTB U DHEPTUH B IKOCHUCTeMax (LIeTH MUTaHUs);

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M MpakTUYecKue padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPIPETUPOBATH HHPOPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIC 3HAHHUS U3
Pa3TMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OPMALINU, HAYIHO-TTOMYIISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIUIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnbsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa LIOK
R https://m.edsoo.ru/7f41c292
KusnenesaTenbHOCTh KIIETKH 6 bubmorexa LHOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD 2 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41c292
Pe3epBHOE BpeMs 1 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3/iesioB U TeM nudpoBLIe
Ne n/m P Konrpoabnsie IIpakruuyeckue (upp )
MPOrpaMMbI Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
I IBOTIONHOHHAS OHOOTHA ? ! https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMebl 1 OK aromias cpeaa 5 1 bubmorexa HOK
P PyKarotl pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 §)
Coo0111ecTBa U YKOJIOTUYECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne HMara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero H3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edso00.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonb30BaHue Pa3INIHBIX 1 0.5 bubmorexa LHOK
P ' https:/m.edso0.ru/863e6122
METOJIOB MPHU U3YUECHUU
OMOJOTHYECKIX 00BEKTOBY
3 buonornueckue cuctemsl, IPOIIECCHI | bubnnoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMHUuecKkui coctaB KiaeTku. Bona u | bubmuorexa [JOK
MHUHEpPaJIbHBIE COIN https://m.edsoo.ru/863e674e
bu6mmoreka [JOK
5 b .C 0 1
CAIH, LOCTAB I CTPOCHHE BETKOB https://m.edso0.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3y4yenue | 0.5 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTH KaTajasbl)»
bubmuoreka [JOK
7 Yroesone!. Jiummpt ! https://m.eds00.ru/863e6870




bu6mmoreka [IOK

8 Hyxnensosie knenotsl. AT® https://m.eds0o0.ru/863e6d5¢
9 Hcropus u meTonbl n3y4eHus bubnunorexa [IOK
kiieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 KieTka kak memocTHas sKuBast
cucreMa
Ctpoenune syKapuoTUYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bu6mmoreka [IOK
11 pacTeHuM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ff0
OaKkTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTIpErapaTax U ux
OTTUCaHUE»
bu6mmoreka [JOK
12 OOMeH BelecTB Wid METa00JIN3M hitps:/m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 PotocunTes. XemoCHHTES https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 JHepreTHeckHii oOMeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KieTku. Muto3. JlabopaTopHas Bu6morexa [IOK
15 paborta Ne 3 «HaGmronenne MuTo3a B 0.5 hitps//m.edsoo.ru/863¢7dcd
KJIETKaX KOHYMKa KOpeIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax»
16 buocunTe3 6enka. Peakmst bubmuorexa [JOK
MaTPUYHOI'O CUHTE3a https://m.edso0.ru/863e796¢
bu6mmnoreka [JOK
17 Tpancyius — GuocknTes benka https://m.edso00.ru/863e796e
18 Hexnerounsie ¢popmbl )KU3HU — bubnuoreka [IOK




BUPYCHI

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

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

20 Meli

eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OI010TBOPEHHUE.
)1 JlaboparopHas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpraHu3MOB https://m.edsoo.ru/863e8436
” 'enetuka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHA https://m.edso0.ru/863e86{2
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
p ’ pH https://m.edso0o.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeluBaHue. 3aKOH
25 §e3aBHI():H§40r0 HaI::HI: OBaHUS bubmmorexa [OK
a https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas pabota
Ne 5 «MI3yuenue pe3ynbraToB bubnnoreka [JOK
26 0.5
MOHOTUOPUAHOTO U AUTHOPHUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIBI HA
TOTOBBIX MUKPOIpErapaTax»
27 I'enetuka noma. Hacienosanue bu6mmoreka [IOK




IMPU3HAKOB, CHUCIICHHBIX C II0JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas

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

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

HacnencrBenHass ”3AMEHUNBOCTb.

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

30 ['eneTuka yenoBeka 1 bubmorexa [JOK

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

31 TeMe «HacaencTBeHHOCTh U 1

M3MEHYMBOCTh OPTaHU3MOBY»
bu6mmorexa [IOK

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

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

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

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne HMara uudposbie
n/n Tewa ypoxa Bceero Kontpoabneie  Ipaxruyeckue u3yueHusi oOpa3zoBaTeibHbIE
padoThI padoThI pecypenI
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 bubmmorexa LHOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBiIeHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.1ru/863e9570
bu6mmoreka [IOK
3 MuipossosmoLHs ! https://m.edsoo.ru/863e9cle
[Tonynsauus Kak 35eMeHTapHas
€AMHUIA BUJIA U DBOJIIOIIH.
4 Jlaboparopnast pa6ota Ne 1 1 0.5 bubmorexa HOK
https://m.edsoo.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBroKyIiye cuibl (3JeMEeHTapHbIe | bubnnoreka [JOK
(haKTOpHI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrectBennslit 0TO0p U €ro GopMbl 1 hitps://m.cdsoo.ru/863696d0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH000pa3zoBanue. JlabopaTtopHast 1 0.5 bubnuorexa [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPHUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEILHOTO XapaKTepar
g Hanpasnenus u nytu | bubnmoreka [JOK

MaKpO3BOJTOIHNHN

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




9 Heob6patumocTs 3BOTIONINH
HcTopus xu3HU Ha 3eMile U METObI
10 €€ U3y4YeHHUs
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnumoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSa6
12 PazBuTue xu3Hu Ha 3emMJie 10 3paM U bubmuorexa [JOK
nepuoaamM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENBHOTO U )KUBOTHOI'O MUPA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnuorexa [JOK
«M3yueHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUIEKLIHSX»
14 CoBpeMeHHas cuctema bubnuotexa [JOK
OpPraHu4YEeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTeHe3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (paKTopsl) bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YelioBeKa
13 YenoBeueckue pachl ¥ IPUPOIHbIE bubnnoreka [JOK
aJiarTaiyy 4eJI0OBEeKa https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «BO3HMKHOBEHME U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKoJorus Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubnmoreka [JOK




(hakTopsI

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

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

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

o6uochepsl

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




32 UYenoseuecTBo B Onochepe 3eMiaun 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE TEMBI
34 «Co00111ecTBa M 3KOJIOTUIECKHE 1
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

CdopmupoBaHHOCTh 3HAHUW O MECTe U POJM OHOJIOTUU B CHCTEME
HAy4YHOT'0 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIC POCCHMCKHX U 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosoruy; (PyHKIMOHATBLHON TPAaMOTHOCTH 4YEJOBEKa MJISl pEIICHUS

JKN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEp)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpEBpaIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHHE (PETPOIyKIus),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTDb, POCT U PA3BUTHC

YMenue uznarath OMOJIOrHYECKHUE TEOPUU (KJIETOYHAs, XPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHus (0 IEHTpax MHOTr00Opas3wsi M TPOUCXOKICHHS KYJIBTYPHBIX
pactenuii H.M. BaBusnosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUSI B OHOJOTUH
(HaOnrofeHre M OMHMCAHWE >KUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHM3aius W TMpOBeJeHHE OHOJOTHYECKOr0  OJKCIEPUMEHTA,
BBIIBMKEHHE  THIIOTE3DI; BBISIBIGHUE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM U 3aKOHOB;, YMEHHUE

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

YMeHue BBIAENATH CYIIECTBEHHBIE MPHU3HAKH BHPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIECCOB  OOMEHa  BEIIECTB U
MpeBpaIeHUs] DHEPruu B KIEeTKe, (POTOCHHTE3a, IMIACTHYECKOrO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, PA3SMHOXKCHUA, HHIWBHUIYAJIbHOI'O pa3sBUTHA

opranusma (OHTOT'€He3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, I IPUHATUA PAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3J0POBbsI OKPYKAIOIIUX JIt0JIeH, COOIIOICHUS HOPM
rPpaMOTHOIO MOBEAEHHUS B  OKPYXKAOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOIO

IIpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yd Ha MOHO- U
,Z[I/IFI/I6pI/II[H06 CKpC€IIUMBAHUE, CLUCIIJIICHHOC HACJICAOBAHUEC, COCTABJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHUA JJI IMpeaACKasaHus

HacCJICOOBaHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnroAaTh MpaBWwia Tpu paboTe ¢ Y4eOHBIM U J1a0OPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMALHIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOrUM,

MCAUIIUHC, OHMOTEXHOJIOTUH

10

YMeHne co3iaBaTh COOCTBEHHBIC MTMCHMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 GMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIb30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAHHOCTh 3HAHHK O MECTE M PO OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyYHON KapTHHBI MUPa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATILHOW TPAMOTHOCTH YeJIOBEKa ISl peIIeHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, NOMMYJIsIIUA, FeHO(l)OH,I[, OBOJIIOLUA, ABUKYHINC CHUJIbI




(paxtopsr) 9BOJIIOLINH, MIPUCIIOCOOICHHOCTD OpPraHHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCHCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHThl,  I[ENu  IHTaHUs,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

YMenue uznarate OMOJIOTUYECKUE TEOPUH (IBOJIIOIMOHHAS Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TeOopus  HBOJIOLMU), 3aKOHBl U
3aKoHOMEpHOCTHU (3apojsbimeBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBl  HX

IIPUMEHUMOCTH K )XMBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO TIIO3HAHHS B OHOJIOTHH
(HabmroleHHe W OIMCAHUE >KUBBIX CUCTEM, IPOIIECCOB U SIBICHUM;
OpraHmM3alys W MPOBEACHHUE OHOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUE

ACJIaTh BBIBOJbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, HOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIYyLEHTOB,  OWOTCOLEHO30B M  DKOCUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYNBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIEHCTBUSL HKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B DKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTrOBOPOTA BEIECTB U

OMOreoXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJIA 00bBsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHﬁ, IJId TIPUHATUA MPAKTHYCCKUX
pelIeHnid B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsSI OKPY>KAIOLIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXKAIOIIEH TPUPOJHON  Cpele;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUSA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMEBI IIEPEHOCA BCUICCTB U SHCPTHUU B OKOCUCTECMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBINOJHATH JIaOOpaTOpHble M NIpaKTUYEeCKHe padoThl,
coOmogaTh mpaBwia Npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAIOILIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayuyHO-IONYJsipHBIE MaTepUalIbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUIECKUE poOIeMbI
COBpEMEHHOCTH, (HOPMUPOBATH O OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111ast GHOIOTHYECKYI0 HH(POPMAIIHIO U3 HECKOJIBKUX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouonoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA
buonorusa xak HayKa

buonorus — wmayka o xuBoil mpupone. Ponp Ouonoruu B QopmMupoOBaHUHU

COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTeMa OHMOIOrHYeCKHX HAYK
MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCHEPUMEHT, OIHCAHUE,
U3MEpeHue, KiIacCUpUKaIMsi, MOJCIMPOBaHUE, CTaTHCTHYECKas o0padoTka

JTAHHBIX )

JKuBnIe ccTeMBI U X opranu3anus

2.1

XKussie cucrembl (OMOCHCTEMBI) KaKk MpeaMeT u3ydeHusi omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHH OpraHu3alid OHUOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KICTOYHBIH,

OpraHU3MEHHBIN, MOMYISNOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3.1

32

33

34

XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKH

XUMUYECKUH COCTaB KJICTKM. XHMHYECKHE JJIEMCHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. CDYHKI_II/II/I BOJbI H

MHHCPAJIbHBIX BEHIECCTB B KJICTKC. HOI[JIep)KaHI/IC oCcMOTHYEeCKOTo Oananca

benku. CoctaB u crpoeHue O€IKOB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpbI O€IKOBOI MOJIEKyJbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYecKHe cBoiicTBa OenkoB. buonorndeckue
(GyHKIMHN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzartopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOcTtpatHas crneunduynocts. Kodepmentsl. Burtamuubsl. OTnnums

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTalIn3aTOpPOB

VYrneBoabl: MOHOCaxapuabl (TIIOKO03a, pubo3a u Je30Kcuprbdo3a), aucaxapuibl
(caxaposa, mnakTo3a) W TONIMcaxapuabl (Kpaxmall, TIUKOTEH, IeJUTI0JI03a).
buonornueckue GyHKIMN yTIEBOIOB.

Jlunuaer:  TpurMuepuasl, — crepounbl,  Gocdomunuabl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonormueckue ¢yHkumu nunuaoB. CpaBHeHUE

YrijieBOJ40B, OCIIKOB U JIMIIUA0OB KaK HCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEPBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkmuu JHK. Crpoenne u ¢ynkuuun PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

Huronorus — Hayka o kierke. Kiierounas treopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

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

cuHTe3a OeJika

Tunsl KIeToK: dyKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHHUS
MPOKAapUOTHUECKOW  KJeTKu. Kierounas creHka Oaktepuii. CrtpoeHHE
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, XKUBOTHOM H

IprOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIMKC, HX
¢bynkun. [Inasmarudeckas memOpana, e€ cBoiicTBa U pyakumu. [{utonnaszma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOM/bl KJIETKU: SHAOIUIa3MaTHYecKasl CeTb
(OIIC), ammapar ['onbmku, nu3zocoMbl. [loayaBTOHOMHbBIE OpraHOM[bl KJIETKU:
MUTOXOHJpPUH, TuIacTUAbl. [IpoMcXokIeHne MHUTOXOHAPHA W IUIacTHA. Bussl
actu. HemeMOpaHHbIE OpraHOMIbl KJIETKH: PUOOCOMBI, KJICTOUHBIH LIEHTD,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUI0B KJIETKU. BriroueHus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: siiepHas 00O0JOouKa,
KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

Tpancnopt BeliecTB B KIETKe

KusznenesaTenbHOCTh KIETKU

OOMmeH BemiecTB, WM MeTa0ONU3M. ACCUMUIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINS (PHEPTEeTHYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poib

(bepMeHTOB B OOMEHE BCIICCTB U MMPEBPALICHUN SHCPTHUU B KIICTKC

4.2

4.3

®dortocunTte3. CBeroBas U TeMHOBas (a3bl hoTocuHTe3a. Peakuuu GorocuHTe3a.
O¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a AJIs KU3HM Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIINICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocuHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

SKA3HU Ha 3emiie

3HepFCTI/I‘{CCKI/Iﬁ oOMEH B KIIETKE. Pacmiennenue BCIICCTB, BBLIACICHHEC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTalbl OHEPICTUYCCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. Kncnopongoe OKHCJICHHEC, WJIHN KJIETOYHOC

npixanue. DPGeKTUBHOCTh SJHEPTETUYECKOT0 0OMEHa

4.4

Peakiun marpuunoro cunrtesa. ['enernueckas undopmanus u JJHK. Peanuzamms

reHeTnyeckol nHdopmanuu B kieTke. ['eHeTHMuecKuit KOJ M €ero CBOMCTBA.




Tpanckpunuus — marpuunbsiii cunte3 PHK. Tpancnsanus — 6uocunres Genka.

KoaupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmyHnonedpunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacnpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME 1 MHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIM IMKIT KIeTKd. MHTepdaza u MUTO3.
[Ipouieccel, mporekaromme B uHTepdasze. Permkanus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocom. XpOMOCOMHBIH HAa0Op — KapHUOTHIL.
JIMMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUBL.
[{utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATBbHOTO PAa3BUTHS
OpraHU3MOB.

Henenne kimerkn — wmuto3. Craaun muto3a. [lpomeccel, npoucxonsdiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

@dopMbl pa3MHOKEHHsI OpPraHU3MOB: Oecronoe W 1ojoBoe. Buiesl Oecronoro
Pa3sMHOXCHHUS: JICJICHHE HAJBOE, IIOYKOBAHHWE OJHO- W MHOTOKJICTOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3MHOKEHHE. HckyccTBeHHOE

KJIIOHUPOBAHUC OPraHUu3MOB, €0 3HAUYCHUC AJIA CCIICKIIMU

5.3

54

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT O€CIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckmii cMbici U

3HaYEHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
KEJIC3bl: CEMCHHHUKU U ANYHUKH. O6p330BaHI/IC " Pa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CnepMaro3ouj, HULEeKIeTKa) — criepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIICpMAaTO30UI0B. OHJ'IO,I[OTBOpeHI/IC. HapTeHoreHe3

WupuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jransl SMOPHOHAILHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. I[locramOpronanbsHOe pasBuTHe. THIIBI
MIOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pazButne pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3agaun reHetuku. VMicropus pa3sBuTus TeHETUKU. Bkian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKU. MeETonbl TI'eHETUKU
(rubpu10I0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoOBHBIE TeHETUYECKUE NOHATHA. ['eHeTHUeCKass CUMBOJIMKA, HCIIOJIb3yeMasl B

CXeMax CKpeLIUBaHUI

3aKOHOMEPHOCTH HAcCJEIOBAHMs IPU3HAKOB, yCTaHOBJIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. [lpaBuino JOMMHMpOBaHMS. 3aKOH pACIICIJIEHUS IIPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE U HENMOIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJJOBAHMSI IPU3HAKOB.
[{uToreHeTH4ecKue OCHOBBI JUTMOPUAHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEe
ckpemBanue.  lcnonb3oBaHue — aHANU3HPYIOLIETO  CKPEILUMBAHMS  JUIS

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJeIOBaHUIO TreHOB. Hapymienwe crerieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [‘eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moja. AYTOCOMBI M TIOJOBBIE
xpomocombl. ['oMoraMetrHble M TeTeporamMeTHble OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIBl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOJU(PHUKAIIMOHHON W3MEHYMBOCTU. BapuanmoHHbBII psix M BapUallMOHHAs
kpuBad. Hopma peaknum npusHaka. KolM4ecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMaA pCaKINU. CBoiicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnenctBeHHas, WM TE€HOTUIIMYECKAas, W3MEHUYMBOCTb. KomOuHaTHBHas
M3MEHUYMBOCTb. Melo3 U TOJIOBOM TMpoliecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoOHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
(bakTopsl. 3aKOH TOMOJIOTUYECKUX PSAJIOB B HacleACTBeHHON n3MeHunBoctu H.1.

BasusioBa

I'enernka wuyenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJbl T'€HETHKHU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHI,
OMOXMMHYECKUH, MOJeKyIsipHO-reHeThuyeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TOJJHOTEHOMHOE CEKBEHHPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHCIIE C
nomotnpeto [II[P-ananu3a. HacnencTBeHHble 3a00JeBaHUs YEJIOBEKAa: T'€HHBIE
00s1e3Hu, 00JIE3HU C HACJEACTBEHHOM MPEeapacloyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTHBHbIE MyTauuu. [IpUHIMIBI 310pOBOTO




06p3.33. XKHU3HHU, OTHUArHOCTHKMH, HpO(bI/IJIaKTI/IKI/I 1 JICUCHHUA TI'CHCTHYCCKHUX
Oone3nell. MeIMKO-reHeTHYeCKoe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUITTHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekuusi Kak Hayka U Tpoliecc. 3apoKIEHHE CEJIEKUUU U JIOMECTHUKAIIUS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

[10po/ia, IITaMM

7.2

CoBpeMeHHbIE METOJbI CelIeKUMU. MaccOoBbIi M MHIWBUAYAJIBHBIH OTOOPHI B
CEJIEKIIMM pPAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
CKpeuuBaHue — HMHOpuAMHr. Yucras nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHHe — ayTOPUIUHT.
OtnanénHas rtuOpuamzanuss U e€ ycrnexu. VICKycCTBEHHBIH MyTareHe3 U
IIOJIyYEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM PACTEHMM, J>KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl
co3nanuss pexomOuHanTHOoW JIHK wm Tpancrennnix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKJIOHAIbHOE  PAa3MHOKECHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEJIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W dTHdyeckue npoosembl. MO — reHeTHuecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COAePKAHUSA

DBOJIOLMOHHAS OUOIOTHS

1.1

DBOJIOIIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CeuzerensctBa  3Boaouuu.  [laneoHTosIOTHYECKHE:  MOCIENOBATEIBHOCTD
IIOSABJICHUA BHJIOB B MMaJ€OHTOJIOTHIECKOMN JICTOMMHUCH, TICPEXOAHBIC (1)OpMI)I.
buoreorpaduyeckue: cxoactBo u paznuuue ¢ayH U (piaop MaTepukoB u
OCTPOBOB. DMOPHOJIOTUYECKHUE: CXOJCTBA U Pa3IN4Msi IMOPHOHOB Pa3HbBIX BUIOB
MO3BOHOUYHBIX. CpaBHHUTEIbHO-aHATOMUYECKHUE: TOMOJOTMYHBIE, AaHAJIOTUYHBIE,
pYIUMEHTAapHBIE OpTaHbl, aTaBU3MbL. MOJNECKYISIPHO-OMOXUMHYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTeH y Bcex

OpraHu3MOB




1.2

1.3

OpomounonHass teopus Y.  [apBuna. [lpennocbuiku  BO3HUKHOBEHUS
JapBUHU3MA. JIBHXKYIIME CHJIBI SBOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHUE MPH OTPAaHUYCHHOCTH PECYpPCOB, HEOoNpeAenEéHHAs U3MEHYHBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckass teopust »HBomonud (CTD) U OCHOBHbIE €€ TMOJOXKEHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIIOUN

1.4

1.5

JiBmwxymme cuibl (akTopbl) HSBOJIOLMHM BUAOB B IMpUpoAe. MyTalMOHHBIN
nporecc ¥ KOMOWHATHBHAS M3MEHYMBOCTH. llOmMymsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3omsamus u murpanus. EcrecTBeHHBIN 0TOOp — Hampasistonii Gaxtop
sBOIONNHU. POPMBI €CTECTBEHHOT'O 0TOOPA.

[IpucnocoOneHHOCT,  OPraHU3MOB KaK  pe3yibTaT dBOMIONUH. [Ipumepbl
MPUCTIOCOOTICHUN Y OPraHu3MOB. ApoMOP(O3bI ¥ HAHOAIANTAIINH.

Bun u Bunoo6paszoBanue. Kputepuu Buga. OcHOBHBIE (POPMBI BUI00OPA30BaAHMUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  @opMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHad,

KOHBCPI'CHTHAs, I1apaljicIbHasd. HCOGpaTI/IMOCTB 3BOJIFOIIMH

2.1

2.2

2.3

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble IIPEACTABJICHUS O 3apOKICHUM JKM3HU. HayyHple TIunoTessl
BO3HUKHOBEHHUS JKM3HM Ha 3emie: abuoreHe3 M HaHclepMus. XUMHUUYECKas
IBOJIIOLIMS.  DKCIIEPUMEHTAIBHOE MOJATBEP)K/ICHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel 6uonorndeckoit spomtonuu. I'mnoreza PHK-mupa. IlepBeie

KIJIECTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII JXKUBBIX OPraHU3MOB

Pa3Butne xu3Hu Ha 3emiie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickass 3pbl. [laneo3oiickas spa M e€ mnepuoAbl: KeMOpHUICKUiA,
OPJIOBUKCKHW, CUJYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHII.
Me3so30iickas 5pa U €€ epUuoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3oiickass 2pa uw €€ mnepuoabl:  MaJeOre€HOBBIA,  HEOTCHOBBI,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TE€OJOTMYECKHX IIPOLIECCOB.
OcHOBHBIE ATaIbI IBOJIOLNUN PACTUTEIHHOIO U JKUBOTHOT'O MUpa. ApoMOp(o3bl y
pacTeHMi M JXKMBOTHBIX. [losBIEeHWE, pacuBeT W BBIMHUPAHUE TPYIN >KUBBIX

OpraHu3MOB

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTCMATUYCCKUC T'PYIIIBI OPTaHU3MOB
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3BOJ’IIOI_II/I$I YCJIOBCKaA. AHTpOHOHOPI/IH KaK Hayka. Pa3zButue HpCIlCTaBHCHI/Iﬁ 0

MPOMCXOKACHUHM dYelloBeKa. MeToapl u3ydeHus aHTpororeHesa. CXoOicTBa H




2.5

pa3nuuus yeloBeKa U )KMBOTHBIX. CHCTEeMaTHUeCKOe MOJI0KEHUE YeIOBeKa.
JBmxymme cuibl (hakTopsl) aHTpororene3a. HacnencrBeHHass U3MEHYMBOCTh U
€CTECTBEHHBIH 0TOOp. OOIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJICHHE OPYIHUM

TPY/la, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaaUU M BETBU SBOJIOLMHM YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUil, YemoBek
pa3ymHbIid. HaxolIku MCKOMAeMBbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, O0JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

3.1

UYenoseueckue pacbl. OCHOBHBIE OOJIbIIME pachl: eBpOINeouIHas (eBpaszuiickasi),
HErpo-aBCTpaJIONAHAS (3KBaTOpHAJIbHASA), MOHTOJIOUHAs (a3marcko-
amepukaHckas). YepTbl MpucrnocoOIeHHOCTH MPEICTaBUTENEH YeTOBEUECKUX pac

K YCIIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
OpraHusMbl 1 OKpyXkKarouias cpeaa

OKoslorusl Kak Hayka. 3afauyd W pasfiesbl 3KOJOIMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUN. DKoornyeckoe MupoBo33penue. Cpenibl 0OUTaHKsl OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AYyIIIHAs, IOYBCHHA, BHYTPUOPIraHU3MCHHAA

3.2

Okonoruueckne  (aktopel. Knaccuduxamus — skomormdyeckux — (HakTOpoB:
abuoTtnyeckne, OWOTHYECKHE U aHTPONOreHHbIE. JleiicTBHE HSKOIOrHMYECKUX

(hakTOpOB HA OPTaHU3MBI

33

AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoOnenust oOpraHM3MOB K  JIEHCTBUIO aOMOTHYECKHX  (aKTOPOB.

buonorunyeckue PUTMBI

34

3.5

buotnueckue Qaxtopbl. Bunbl OMoTHYECKMX B3aMMOJEHCTBUNA: KOHKYpPEHIIMS,
XHUIIHWYECTBO, TMapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCAIM3M, HelTpaiu3M.  3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJid CYIIECTBOBAHUA OPraHU3MOB B IPUPOJHBIX COO6III€CTBaX

OKOJIOTUYECKHE XapaKTCPHUCTHUKU MOMYyJIAIHUH. OcHOBHBIE IIOKa3aTciin
nomyjdanuu: 4YUCICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JJnHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ Perymsauus

COO6H_ICCTBE[ N 3KOJOTMYCCKUC CUCTEMbI

4.1

CoobmiecTBO OpraHu3mMoB — OuoneHo3. CTpykTypbl OMOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTbl. CBs3U B

OHoIIEHO3€E

4.2

OKOJIOTUYECKHE CHCTEMBI (BKOCI/ICTCMLI) . Ilomarme 00 »dKocuCTEME H




4.3

6uoreoreHo3e. DyHKIMOHAJIbHbIE KOMIIOHEHTHl HSKOCHUCTEMBI: IPOAYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BemecTB U NOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KocucTeMbl. [luileBble LieU U CETH.
OcHOBHBIE TIOKa3aTeNIM HKOCHUCTEMBI: Omomacca, MPOAYKLHUS. DKOJIOTUYECKHE
MUpaMHUIIbL: TPOAYKIMH, YHUCICHHOCTH, Ouomacchl. (CBOHCTBA SKOCUCTEM:

YCTOMYUBOCTb, CAMOPETYJIsIIus, pazButue. CyKieccus

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpONIOT€HHbIE YKOCHCTEMBI. ATpO3KOCUCTEMBI. Ypbo3kocucTeMBl.
buonoruueckoe 1 X03HCTBEHHOE 3HAYCHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak Qakrtop ycrohumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Ouocdepe. I'paHuIlsl, cocTaB U CTPyKTypa
ouocheprr. XKuoe BemectBo u ero ¢yHkmuu. OcoOeHHOCTH OHOChEphl Kak
ri100abHOM JKOCUCTEMBI. J[MHaAMHuYecKoe paBHOBECME W OOpaTHas CBS3b B
ouocepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE ILHKIBI 3JIEMEHTOB

(yrnepona, azora). 3oHanbHOCTh OHocheprl. OCHOBHBIE OMOMBI CYILIN

4.5

YenoBeuecTBO B Ouocdepe 3eminn. AHTpONOTreHHbIE M3MEHEHHs] B Ouocdepe.
I'moGanbHBIE YKOJTOTHYECKUE TTPOOIIEMBI.
OcHOBa panMOHAIBHOIO  YNPABIEHUS MPUPOAHBIMH pECypcaMH U HX

ucnoJib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI

IIposepsiembie Ha EI'D mo 6uonoruu TpeGoBaHus
K pe3yJbTaTaM OCBOCHII OCHOBHON 00pa30BaTeNbHOM IMTPOrpaMMbI
CpeIHero o0IIero oopa3oBaHus

Kox nposepsiemoro [TpoBepsiemble TpeOOBaHUS K IIPEAMETHBIM PE3yJIbTaTaM OCBOSHHUSI OCHOBHOM
TpeboBaHUs

00pa3oBaTeIbHON NPOrpaMMBI CPEIHET0 00IEero 00pa30BaHUs

1

CchopMupoBaHHOCTH 3HAHUI O MECTE M POJM OHOJIOTHH B CUCTEME €CTECTBEHHBIX HAayK, B
(hOpMHPOBaHUH COBPEMEHHOW €CTECTBEHHOHAYYHOW KapTHHBI MUPa, B IO3HAHWU 3aKOHOB
NPUPOABl MU PELIEHUM XU3HEHHO Ba)XKHBIX COLIMAJIbHO-3TUYECKHX, SKOHOMMUYECKHUX,
9KOJIOTHYECKUX MPOOJIEM YeIOBEYECTBA, a TAKXKE B PEIICHWH BOIIPOCOB PAllMOHAIHHOTO
MIPUPOJOIIONF30BaHNSA, B (HOPMHUPOBAHMM IIEHHOCTHOI'O OTHOIICHHS K TIPUPOJE,
o0IIeCcTBy, YEJIOBEKY; O BKJIAJE POCCHHCKMX M 3apyOeXHBIX YYEHBIX - OHOJIOrOB B
pa3BUTHE OHOJIOTHH

Brnamenue cuctemoit 3HaHUI 00 OCHOBHBIX METOJaX HAYYHOTO MO3HAHUS, HCIIOIB3yEMBIX
B OMOJIOTHYECKHUX HCCIEIOBAHUAX KUBBIX OOBEKTOB U HKOCHUCTEM (ONMCAHNE, H3MEPEHHE,
MpOBEJIEHUE HAONIONCHWH); CIOCOOaMU  BBISBICHHS W OLEHKH aHTPOTIOTCHHBIX
U3MEHEHUU B MPUPOJIE.

YMeHne BBIABHTATh THIIOTE3BI, IPOBEPATh WX OKCIEPHUMEHTAIBHBIMH CPEICTBAMH,
(dopMynHpysl Lielib UCCIEOBAaHMS, aHAIM3UPOBATH MOIYyYEHHBIE PE3YJbTaThl M JeNaTh
BBIBO/JIBI.




BrisBnenue 3aBuCHMMOCTH MEKIY UCCICAYEMbIMU BEJIMYMHAMU, 00BIICHEHHE TOJIYYCHHBIX
PE3YJIbTATOB U (l)OpMyJ'H/IpOBaHI/Ie BbIBOJAOB C HUCIIOJIb30BAHUEM HAYYHbBIX HOHHTI/Iﬁ,
Teopnﬁ 1 3aKOHOB

YMeHne  BmameTh  CHUCTEMOW  OHOJOTMYECKMX  3HAaHUHM, KOTOpas  BKJIFOYAeT:
OCHOBOIIOJIArAlOINe OMOJIOTHIECKHUE TEPMUHBI U MTOHATHA (’KNU3Hb, KJIETKA, TKaHb, OPTaH,
OpraHu3M, BUJ, MOMYJIALHUA, YKOCUCTEMa, OHOICHO3, Orocdepa; MeTaboIH3M, TOMEOCTa3,
KJICTOYHBIH ~ MMMYHHTET, OHOcHHTe3  Oeiika,  OWONOJIMMEpBI,  AWCKPETHOCTH,
caMOperynsanus, CaMOBOCIIPOU3BE/ICHHUE, HaCJIeICTBEHHOCTb, HU3MEHUYUBOCTD,
9HEPro3aBUCHUMOCTb, POCT U Pa3BUTHE);

ouonornveckue teopuu: kierouHas teopus T. llIeamma, M. Ilneiinena, P. Bupxosa;
KJIOHAJIbHO-CeNeKTUBHOro uMMyHurera II. Opmux, WM.M. MeuHukoBa, XpoMOCOMHas
Teopus HacnenctBeHHoctu T. Moprana, 3akoH 3apogslmieBoro cxonctsa K. bopa,
sBOMOLUOHHas Teopus Y. JlapBHHA, CHHTETHYECKas TEOPHsA DBOJIIOLUH, TEOPUSL
anTporiorere3a Y. [lapuua; Teopus Omoreormeno3a B.H. CyxkaueBa; yuenme H.U.
BaBmiioBa 0 meHTpax MHOrooOpasus W MPOUCXOXKACHHS KyIbTYPHBIX PACTCHHMH, yICHHE
A.H. CesepuoBa 0 myTsSX M HampaBJICHUAX dBoiormu, yuyernne B.M. Bepraackoro - o
ouocdepe); 3aKOHBI (EOUHOOOpPa3Ws IMOTOMKOB TIEPBOTO TIOKOJICHHS, paCIICTUICHHS
MIPU3HAKOB, HE3aBUCHUMOI'O HAcCJIeJJOBaHUS MpHU3HAkoB [. MeHfens; CLEeIUIeHHOro
HaclleZIOBaHMs MPU3HAKOB U HapyIICHU ClLeIUIeHHst reHoB T. MopraHa; roMOJIOrHYeCKUX
pAnOB B HaciaeACTBeHHOM u3MmeHunBocTM H.M. BaBuioBa; reHEeTHMYECKOrO paBHOBECHUS
Jlx. Xapau u B. BaiinOepra; 3apoapimeBoro cxoactsa K. bapa; Onorenernueckuii 3akoH
3. I'ekkenst, @. Mromepa);

MIPUHIOMIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuHnMyMa lO. JInOmxa, 3KOJIOTHYECKOH NupaMuIpl dYucel, OMOMAacChl H
SHEprHn);

rurnote3bl  (koamepBatHoi A.M. Omapuna, nepBuunoro OymsoHa JDk. XomgeiiHa,
mukpocoep C. Dokca, pudozuma T. Hek)

YMenue peuiaTb MOUCKOBBIC OUOJIOTHYECKUE 3a4a4M; BbIABJIATE IPUYUHHO-CICACTBCHHBIC
CBA3U MEXKIY HCCICAYCMbIMU OHOJIOIMYECKUMU OGT)CKTaMI/I, npoyueccaMu U SABJICHUSAMU,
ACJaTh BbIBOJAbI U IPOTHO3bl HA OCHOBAHUH MMOJTYYCHHBIX PC3YJIbTATOB;

COCTABJIATh I'CHOTHIHNYCCKHUEC CXEMbI CKPCIIMBAHUA JId PA3HBIX THUIIOB HACJICIOBAHUS
NPU3HAKOB Yy OpPraHU3MOB, COCTABJIITb CXEMbl IIEPEHOCA BCHICCTB W DOHEPruu B
9KOCHUCTEMAxX (LIC]'[I/I IIUTaHHWsA, ITUIICBBIC CCTI/I)

YMeHHe yCTaHaBIMBaTh B3aMMOCBS3M MEXAY CTPOCHHEM M (YHKIMSMH: OPraHOWIOB,
KJIETOK pa3HbIX TKaHEH, OpraHaMu U CHCTEMaMU OpPraHOB y PACTCHUM, XUBOTHBIX U
YeNI0BeKa; MEXX/Y 3TallaMH OOMEHa BEIECTB; TallaMH KJIETOYHOTO ITUKIIA M KU3HEHHBIX
LUKJIOB OPTaHU3MOB; 3TalaMH 3MOPHUOHAIBHOTO Pa3BUTHS; TEHOTHIIOM W (EHOTHIIOM,
¢deHoTMIIOM ¥ (aKTOpaMu Ccpeapl OOWTaHWS; IIPOLECCAMH 3BOJIIOLHH; JBIKYIIUMH
CHJIaMU aHTPOIIOTeHe3a; KOMIIOHEHTAMH Pa3IMYHBIX SKOCHUCTEM U NPHCHOCOOJICHUSIMH K
HUM OpPraHU3MOB

YMeHue BBIIENIATh CYIIECTBEHHBIEC IPU3HAKH:

CTPOEHUS BUPYCOB, KJIETOK IPOKAPUOT U 3YKApHOT; OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX
OpPTaHW3MOB, BH/IOB, OHOTEOLEHO30B, PKOCHCTEM W OHMOC(Ephbl; CTPOECHHS OpPraHOB MU
CHCTEM OpraHOB pAacTEHWH, XMBOTHBIX, YEJIOBEKAa; IPOIECCOB >XHM3HEACATEIbHOCTH,
MIPOTEKAIONMX B OpraHU3Max pPacTeHWH, >XHMBOTHBIX M UEJIOBEKa; OHMOJIOrMYECKUX
IIpOLeCCOB: OOMeHa BelecTB (MeTadonm3M), MHGOPMALlMK M TPEBPAIICHHS SHEPTHH,
OpokeHHs, aBTOTPOGHOr0O M TeTepoTPO(GHOrO THUIIOB MUTAaHHSA, (OTOCHHTE3a W
XEMOCHHTE3a, MHTO3a, MeEi03a, TraMeToreHesa, 3MOpHOreHes3a, IOCTIMOPHOHAIBHOTO
pa3BUTHS, pPa3sMHOKEHUS, WHINBHIYaJbHOTO Ppa3BUTHS OpraHuM3Ma (OHTOTeHe3a),
B3aMMOJEHCTBHA  TEHOB, Te€TePO3Mca;  MACHCTBHHA  HCKyCCTBEHHOTO  OTOODA,
CTaOMJIM3NPYIOMIETO,  JABWXKYIIETO W  Pa3phIBAIOIIETO  €CTECTBEHHOTO  0TOOpA;
AIIONATPUUECKOTO M CHUMIIATPHYECKOTO BH000pPAa30BAaHUS; BIUSHHSA JABIKYIIUX CHII
9BOJIIOIMM HAa TEHO(GOHA TOMyISALNHU;, TPUCIIOCOOIICHHOCTH OpPraHW3MOB K cCpene
OoOWTaHUS, YepeNOBaHUS HANPABICHUHA SBOJIOIMH;, KPYroBOPOTa BEMIECTB W IOTOKA
SHEPIuu B IKOCHCTEMAaX




7 ChopMHUPOBaHHOCTh YMEHHUSI BBLICNSATH CYIIECTBEHHBIE IIPU3HAKHM BHUPYCOB, KIIETOK
MIPOKapHOT M JYKapUOT; OJHOKJIETOYHBIX M MHOTOKJICTOYHBIX OPraHW3MOB, BHJIOB,
OUOreoleHO30B U 3KOCUCTEM; OCOOCHHOCTH IPOLECCOB 0OMEHA BEIIECTB U IIPEeBpaleHHs
SHEPruM B KIETKe, (OTOCHMHTE3a, IUIACTHYECKOTO M OJHEpPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MHTO3a, MeHo03a, OIUIONOTBOPSHHUS, DA3BUTHA U  Pa3MHOXKCHUS,
WHAWBHIYAIbHOTO pPa3BUTHA OpraHn3Ma (OHTOTeHe3a), OOpsOBI 3a CyIIeCTBOBaHHUE,
€CTeCTBEHHOTO OTOOpa, BHI000pA30BaHMS, IPUCIIOCOOIICHHOCTH OPTaHU3MOB K Cpere
OOWTaHWSA, BIHMAHHSA KOMIIOHEHTOB OKOCHCTEM, aHTPOIOICHHBIX H3MCHEHHH B
9KOCHCTEMaX CBOGH MECTHOCTH, KPYroBOpOTa BELISCTB U IPEBpAlICHHs SHEPTHU B
6uocdepe

8 YMeHHe HCIONIb30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OHMOJIOTHYECKYI0 TEPMHUHOJIOTHIO
W CHMBOIMKY JUIi JIOKa3aTeJbCTBA POJACTBA OPraHM3MOB PAa3HBIX CHCTEMAaTHYCCKHX
IPYII; B3aHMMOCBS3M OPraHW3MOB M Cpelbl OOWTAaHHS; €IUHCTBA YENIOBEUECKUX pac;
HEOOXOIMMOCTH 3[0POBOTO 00pa3a JKW3HU, COXpaHEHWsS pa3HOOOpasWs BUAOB U
HKOCHCTEM KaK YCIIOBHS COCYLIECCTBOBAHHUS PUPOABI M YEIOBEUECTBA

9 YMeHHe KpHUTHYECKH OLCHUBATh HMHGOPMAalHMI0O OHMOJIOTMYECKOI0  COJEpPIKAHMUS,
HHTEPIPETHUPOBATh ITHYECKHE AaCHEKTHl COBPEMEHHBIX HCCIEIOBaHUN B OHOJIOTHH,
MeIMIMHe, OHOTEXHOJIOTHH;, pacCMaTpUBaTh TJI00ATbHBIC IKOJOTHUECKUE MPOOIEMBI
COBPEMEHHOCTH, (JOpMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO TO3UIIHIO

Tabnuma 16.5

[lepeueHs 351eMEHTOB coaepxKaHusl, poBepsieMblx Ha EI'D
110 OnoIoTNH

Kon [IpoBepsieMblil 371EMEHT coep KaHUS
1 Buonorus xak Hayka. JKuBbIe CUCTEMBI M UX U3y4CHHE
1.1 CoBpeMeHHast OHOJIOTHS - KOMIUIEKCHas HayKa. bHonormueckue HayKH M H3y4aeMble HUMH

npoOrembl. @yHIaMEHTANbHBIE, TPUKIIAAHBIE 1 IOMCKOBBIC HAYYHBIE HCCIIEAOBAHMUS B OMOJIOTHH.
3HaueHne Ouosornn B (OPMHPOBAHWU COBPEMEHHOH €CTEeCTBEHHO-HAYyYHOW KapTHHBI MHpA.
IMpodeccun, cps3anHble ¢ Owonorueil. 3HadeHHEe OWONOTMM B IPAKTHYECKOH AEATEIBHOCTH
YeJI0BeKa: MEIUINHE, CETTbCKOM XO035MCTBE, IPOMBIIIIIEHHOCTH, OXpaHe IPHPOIbI

1.2 JXuBble cucTeMbl Kak mpenMer u3ydeHus Ouonornu. CBOMCTBA KHMBBIX CHUCTEM: EIHUHCTBO
XMUMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEJIOCTHOCTh, CJIOXHOCTh U  YIOPSAOYEHHOCTH
CTPYKTYPBI,  OTKPBITOCTh,  CaMOOPTaHU3AIWs, CaMOBOCIPOM3BEICHHE,  pa3ApaKUMOCTh,
HW3MEHYHBOCTB, POCT M Pa3BUTHE.

YpoBHH OpraHU3aliy KUBBIX CHCTEM: MOJCKYJISIPHBIH, KICTOUYHBIN, TKAHEBBIH, OPraHU3MEHHBIH,
MOITYJIAITUOHHO-BUIOBOM, JKOCHCTEMHBIN (OmoreoneHOTHYECKuiT), Omoctepnsii. I[Ipomeccsr,
MPOUCXOIAMNE B JKHUBBIX cHucTeMax. OCHOBHBIC TPH3HAKH >KHBOTO. JKW3HP Kak ¢opma
CyIIIECTBOBaHHS MaTePHH

1.3 Mertonpl Ouonmorndeckoil Hayku. HabOmioneHue, w3MepeHHe, JSKCIEPUMEHT, CUCTeMAaTH3allusl,
MeTaaHanu3. [IoHATHE 0 3aBHCUMOY ¥ HE3aBUCUMOM repeMeHHoH. [I1aHnpoBaHue IKCIIepUMEHTA.
[NocraHoBka u mpoBepka runore3. Hynepas runores3a. [loHsTHe BEIOOPKH U €€ JOCTOBEPHOCTS.
Pa3bpoc B Ouonormyecknx maHHBIX. OIEHKa JOCTOBEPHOCTH MOJNYYCHHBIX pPE3YJIbTATOB.
[IpuYrHBI HCKaXEHUS PE3YIIbTATOB 3KCIIepruMeHTa. [IOHATHE CTATUCTHYECKOTO TeCcTa

2 Kietka xak Omonornyeckasi CuicremMa

2.1 Krerka - cTpykTypHO-(DyHKIMOHATbHAS €IMHNIA KUBOTO. VcTopus OTKphITHS KieTKH. PaboThl
P. I'yka, A. JleBenryka. Kierounas teopus (T. llIBann, M. Ilneiinen, P. Bupxos). OcHoBHbIE
10JIO>KEHUSL COBPEMEHHOM KJIIETOUYHOM TEOPHUH.

MeTo1bl MOJIEKYISIPHON 1 KIIETOYHOM OHMOJIOTHH: MUKPOCKOTHSI, XpoMaTorpadusi, snexTpodopes,
METOJ MEYCHBIX aTOMOB, TU(hepeHInatbHOe HEHTPUPYTHPOBAHUE, KyIFTHBHPOBAHNE KIIETOK
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XuMmuueckuil coctaB KIETKH. Makpo-, MUKpPO- U yJIbTPaMUKPOdJIEeMEeHTEl. Bojga u ee poip kak
pacTBOpUTENs, peareHTa, ydyacThe B  CTPYKTypUPOBAaHMM  KJETKH, TEIUIOPETyISAIUH.
MuHepanbHbIe BelllecTBa KIETKH, UX Onooruueckas poib. Posib KaTHOHOB U aHUOHOB B KIIETKE.
buonornueckue monmumMepsl. benku. AMHHOKHCIOTHBIN cocTaB OenkoB. CTPYKTypbl OIIKOBOIA
Monekynsl. IlepBuuHas cTpykTypa Oenka, NENTHIHAs CBsI3b. DBTopu4Has, TpeTHYHAs,
4YeTBepTUYHAsE CTPYKTypsl. JleHaTypamms. CBoiictBa OemkoB. Kiaccmduxanms Oenkos.
Buonornueckne GpyHKIUN OSITKOB.

VYrneBogsl. MoHOCaxapuasl, AUCaXapuabl, ONUTOcaxapuipl W momucaxapuabl. OOmuil 1uiaH
CTpoeHHs U (PU3UKO-XUMHIECKHE CBOWCTBA YIIIEBOAOB. bronornueckue (GyHKIN YTIIEBOIOB.
JInmuger. TuppodunsHO-rHApodoOHEIe cBolicTBa. Knaccupwmkarus munumoB. TpUTTHIEPHIIEL,
¢dochonunuasl, BOCKH, crepouabl. buonornmueckue ¢ynkuum nunupos. OOmme cBoWcCTBa
OMOJOTNYEeCKUX MEMOpPaH - TEKy4eCTh, CIOCOOHOCTh K CaMO3aMbIKaHUIO, MOIYIIPOHHIIAEMOCTb.
Hyxuneunossle kucnotsl. THK u PHK. Ctpoenue HyknenHoBsix kuciaot. Hykneotunsl. [Ipuniun
komIuieMeHTapHocTu. [IpaBmiio  Yapradga. Crpykrypa JHK - 1BoitHas  crmpais.
Mecronaxoxaenue u ouonornueckue pynkimu JJHK. Bunet PHK. ®yukunn PHK B kietke.
Crpoenue Mmonekynsl AT®. Makpospruueckue cBa3u B Mosekysne AT®. buonormueckue
¢yakunn AT®. BoccTaHOBICHHBIC TIEpEeHOCUYHKH, X QYHKINH B KieTke. CekBeHuponanue JJHK.
CrpykrypHass Ownonorus: Ouoxmmudeckne M Ono(M3MYECKHEe HCCIENOBaHMS cocTaBa M
MIPOCTPAHCTBEHHON CTPYKTYPhI OMOMOJIEKYJI
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Tumel KJIETOK: 9JyKapHOTHYecKass W IpokapuoThyeckas. CTpyKTypHO-(YHKIHOHAIbHbIE
00pa30BaHUs KICTKH.

CrpoeHne mpokapuoTuueckoil kietku. Kierouynas creHka Oakrepuit m apxeir. OcoOeHHOCTH
CTpOeHHs TeTepoTpodHON 1 aBTOTPO(YHON MPOKAPUOTHUECKHUX KIETOK. MECTO M pOJb MPOKAPHOT
B OMOIIEHO3aX.

Crpoenne W (YHKIMOHHMPOBAHUE JyKapHOTHUECKOM kieTku. Ilnma3matmdeckas MeMmOpaHa
(mrasmanemma). CTpykTypa IuUla3MaTHdecKoid MeMmOpaHbl. TpaHCIIOPT —BEmIeCTB  depes
IUTa3MaTHIECKyI0 MeMOpaHy: maccuBHBIN (muddys3us, obmerdenHas muddysus), aKTUBHBIN
(TepBUYHBIA W BTOPWYHBIH aKTUBHBIA TpaHcropt). Ilomympormmaemocts MemOpansl. Pabota
HATpHUH-KaJIMeBOro Hacoca. DHAOLMTO3: MUHOIMTO3, (aronnTo3. Jk3o1uTo3. Kieroynas creHka.
CrpykTypa 1 QyHKINH KJIETOYHOH CTEHKH pacTeHuil, TpuOOB.

Huromnazma. [lurozonb. Ilutockener. JIBwkeHue muroruiasmbl. OpraHouibsl  KIETKH.
OnHoMeMOpaHHBIE OpTaHOWABI KIETKH: 3HIomiIasMarndeckas ceth (OIIC), ammapar I'ompmxw,
JIM30COMBI, MX CTpoeHHe M (yHKUMH. B3auMOCBs3b OZHOMEMOpAaHHBIX OPraHOMJOB KJETKH.
CrtpoeHue TpaHyJsIpHOTO peTukyiayma. CHHTE3 pacTBOpUMBIX OelkoB. CHHTE3 KIETOYHBIX
MeMOpan. ['magkuil (arpanyssipHbIN) SHIOIUIA3MAaTHUECKUH PeTHUKYIyM. CekpeTopHas (yHKIHS
armapara ["onsxu. Tpancnopr BemecTB B KieTke. Bakyonn pacturenbHbIX KiieToK. KiieTodHsii
cok. Typrop.

[ToyaBTOHOMHBIE OPraHOW/IBI KIIETKH: MUTOXOHAPHH, TUTACTHIBI.

Crpoenue n GyHKIMM MUTOXOHAPHUHA M rutacTui. [lepBUUHBIC, BTOPHYHBIE W CIIOKHBIE TIACTHIIBI
(DOTOCHHTE3NPYIOIINX 3YKapuOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JIEHKOIUIACTHI  BBICIINX
pacTeHui.

HememOpanHbie opranouipl kiaetku CTpoeHHe M (GYHKIIMH HEMEMOpaHHBIX OPraHOUIOB KIIETKH.
Pubocombl. MukpodunamenTsl. Meliednble KIeTKd. MukporpyOouku. KiieTouHslit 1eHTp.
CtpoeHue 1 ABHKEHUE KTYTHKOB M peCHUYEK. MUKPOTPYOOUKH LUTOILIa3MBblL. [{eHTpHOIb.

Snpo. OGonouka sapa, XpOMaTHH, KapHoIUIa3Ma, SAPBILIKY, UX CTpoeHHE U QyHKUUH. SnepHblit
6enkoBbIi MaTpuke. [IpocTpaHCTBEHHOE pacIoioKeHHe XpOMOCOM B MHTepda3HoM siipe. benkn
XpOMaTHHA - THCTOHBI.

Knerounsie BrumoueHus. CpaBHHTENbHAs XapaKTEPUCTUKA KIETOK JYKapHOT (pacTUTEIbHOM,
KMBOTHOM, 'PUOHOM)
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AcCCUMMWIISIIAA W IJUCCUMIUIAIUS - JIBE CTOPOHBI MeTabonm3ma. THumbel OOMEHa BEIIEeCTB:
aBTOTPOQHEII U reTepoTpOodHBIN. YdacTie KUCIopoaa B OOMEHHBIX MPOLEccax. DHEPTeTHIECKOe
obecnieuerne kieTku: npespamenine AT® B oOMeHHBIX mporieccax. epMeHTATHBHBIN XapakTep
peaknuii kieToyHoro merabonnsma. MepMeHTHI, HX CTPOSHHE, CBOWCTBA M MEXAHU3M JEHCTBUSI.
Kodepmentsl. Ommuns (epMEHTOB OT HEOPraHMYECKHX KaTaln3aTopoB. belku-akTuBaTopsl u
O€NKU-MHIMOUTOPBL.  3aBHCHMMOCTh CKOPOCTH (DEPMEHTATHBHBIX pEakuui OT PasIM4HBIX
(axTopoB.

IlepBuuHbIl CHHTE3 OpraHMYecKHX BemlecTB B KieTke. PorocuHTe3. Pomb xmopornactos B
npouecce porocuHTe3a. CBeToBas u TeMHOBas (a3bl. [IpogykTuBHOCTD (hoTOoCcHHTE3a. Bimsnue




pa3MuHbIX (PaKTOPOB HA CKOPOCTH (POTOCHHTE3a. 3HaYCHUE (DOTOCUHTE3A.

Xemocuntes. PazHooOpaszue OpraHM3MOB-XEMOCHHTETHKOB: HHUTpU(HUUpYOIIHE OaKTepuH,
xese300akTepun, cepobaKTepHuu, BOJOPOAHbIE OakTepuu. 3HaUeHHE XeMOCHHTE3a.

AnHa’poOHble opraHu3Mbl. Buabl OposkeHus. I[IpoayKTbl OpoKeHHST M WX HCIOJIB30BaHHE
YeNOBEKOM. AHAa’pOOHBIE MHKpPOOPTAaHM3MBI KaK OOBEKTHI OMOTEXHOJOTHMH H BO30YIHUTEIH
Oone3Hen.

AdpoOHBIE OpTaHU3MEL. DTAaIlbl YHEpreTHYeckoro ooMeHa. [loarorosurensHeIi 3Tan. [ mukonns -
OECKHCIIOPOIHOE PACIICIUICHHE TITIOKO3HI.

Bronornueckoe OKuCIICHWE, WM KJIETOYHOE MbIXaHHWE. Poiib MHTOXOHApPWI B Ipomeccax
Oouonmormdeckoro okuciueHus. lluxnmudeckne peakmun. OKucauTENnbHOE (hochopHIpOBaHHUE.
[MpeumymiectBa a’poOHOro myTH OOMEHa BEIIECTB MeEpeA aHa’poOHbIM. (P(PEKTHBHOCTH
JHEPreTHYECKOro oOMeHa

2.5

Peaxnmn MaTpraHOTO cHHTE3a. [[pHHINI KOMIIEMEHTAPHOCTH B PEAKLIUSIX MAaTPUIHOTO CHHTE3a.
Peanmzanus HaciencTBeHHON nHpopManuu. ['eHeTHUecKuil Kox, ero cBOWCTBa. TpaHCKpUIIHA -
MaTpHUYHBII CUHTE3 PHK. [TpuHuMnIBL TPAHCKPUIILIMHU: KOMIIJIEMEHTAPHOCTb,
AHTUIAPAIUIENBHOCTh, ACUMMETPUYHOCTb. TpaHCIsALMs U ee dTanbl. YyacThe TpancnopTHeix PHK
B OnocuHTe3e Oenka. YcnoBus onocunresa Oenka. KogupoBanne aMunHOKUCIOT. Posts pubocom B
OuocuHTe3e Oernka.

Opranusanys TeHOMa y NPOKAPHOT U 3yKapHOT. Perynsiys akTUBHOCTH T€HOB y NPOKAapHOT.
I'umoreza omepona (@. XKaxo6, XK. Mano). Perymauus 0oOMEHHBIX IPOLIECCOB B KIETKE.
Knetounslit romeocTas.

Bupychl - HekeTouHble GOPMBI )KU3HH U 00IHTraTHBIe Napa3uthl. CTpOEHUE MPOCTHIX U CIO0XKHBIX
BUPYCOB, PETPOBUPYCOB, OaKTepHO(aros.

BupycHrpie 3aboneBaHus 4YenoBeKa, KUBOTHBIX, pacteHmit. CIINJ], COVID-19, coumansHble U
MEIUIIMHCKHE TPOOIEMBI

2.6

Knerounsii muki, ero nepuonsl u perymsinus. Murepdasa u muto3. OCOOEHHOCTH MPOLIECCOB,
mpotekamomux B uHTepdasze. [loaroroBka KieTku K JeneHUio. [IpecHHTEeTHUCCKUI
(MOCTMUTOTHYECKUIT), CHUHTETHMYECKHH U IOCTCHHTETHYECKMH (TMPEeMUTOTHYECKUI) MEpUOJIbI
uHTep(da3bI.

Matpuunblii cunte3 JHK-pemmukanus. Ilpunuunel perumkanmuu JIHK: kommnemeHTapHOCTS,
MOJYKOHCEPBAaTHBHBIM  CHHTE3, aHTHNApauleNnbHOCTh.  Mexanusm  permmukanuun — JTHK.
Xpomocomsl. CtpoeHre XpoMocoM. TermoMephl U TenoMepa3a. XpPOMOCOMHBIA HA0Op KICTKH -
KapuoTHUIl. [IMIUTOMJHBIM M TaIlIOMIHBI HAOOPHI XPOMOCOM. ['OMOJIOTMYHBIE XPOMOCOMBI.
[TonoBBIE XPOMOCOMBEI.

Jenenue knetku - Muto3. CTaguu MHUTO3a M IPOHUCXOASIIUE B HHUX Mpouecchl. THIBI MUTO3a.
KapunokunHnes u nutokune3. buonorndeckoe 3HaueHHE MUTO3a. Perysiust MUTOTHYECKOTO LUK
kietku. [IporpaMMupyemas kiaeTouHasi THOETb - aloITo3.

OyHKIIMOHAIbHAS TCHOMHUKA

OpFaHI/ISM Kak OHMOJIOrHYeCKas CHCTEMa

3.1

OHOKJIETOYHBIE, KOJIOHHAIbHBIE, MHOTOKJIETOUHBIE OPTaHM3MBl 1 MHOTOTKAHEBBIE OPTaHU3MBI.
DopMbl pa3MHOXKEHHUSI OpTraHU3MOB: Oecrosioe (BKIIOYAas BEreTaTUBHOE) W I0JIOBOE. Bumbl
0ecroJIoro pa3MHOXKEHHUS: IOYKOBAHUE, CIIOPYIISLHS, pparMeHTanusl, KJIOHUPOBAHHUE.

[HonoBoe pa3muoxenue. [lonoBele kineTku, uiau ramerel. Meio3. Craguu meiosa. [loBenenue
xpomocoM B Meio3e. KpoccurroBep. buomormdeckuii cMbicn Meio3a W ITOJOBOTO IpoIiecca.
Meiio3 1 ero MeCTo B )KU3HEHHOM LIUKJIE OPTaHU3MOB.

[penzapoxpimeBoe pazputHe. ['ameroreHe3 y >kWBOTHBIX. [lonoBbie sxene3bl. OOpa3oBaHUE U
pazBuTHe TOJOBBIX KIeTOoK. CnepmartoreHe3 u ooreHe3. CTpoeHUE TMOJIOBBIX KJIETOK.
OmnogoTBOpeHNe W AMOPHOHANBHOE pa3BUTHE JKUBOTHBIX. CIOCOOBI  OIUIOJOTBOPEHHS:
Hapy»KHoe, BHyTpeHHee. [lapTeHorenes.

WnauBrayansHOE pa3BUTHE OpraHu3MoB (oHTOreHe3). Crammm SMOpHOreHe3a XMBOTHBIX (Ha
nmpuMepe Iarymkn). Jpoonenne. Tumsl apobienns. Oco6eHHOCTH APOOIESHUS MIEKOITUTAOIIHX.
3apopIeBble TUCTKH (TaCTPYJISIIKS). 3aKiIajika OPTaHOB W TKaHEH W3 3apOBIIIEBBIX JIMCTKOB.
B3anMHoe BiMsHME yacTell pa3BUBAIOIIETOCs 3apobliia (3MOpHOHANbHAS MHIYKINA). 3aKiIaaKa
IUTaHA CTPOEHUS JKUBOTHOTO KaK pe3yJbTaT HepapXHMUeCKUX B3anMOJICHCTBII TeHOB. Bimstane Ha
SMOpPHOHAIFHOE PAa3BUTHEC Pa3IHYHBIX (PAKTOpOB OKpyxaromeil cpenbl. Poct u  pasBurhe
KHUBOTHBIX. [locTaMOpuoHanbHEIM mepuon. I[lpsmoe u HempsMoe pa3BuTHe. PasButhHe c




Meramopdo3oM y OecrO3BOHOYHBIX W II03BOHOYHBIX JKMBOTHBIX. brojorndeckoe 3HaueHue
IPSIMOTO U HEMNPSMOTrO Pa3BUTHS, MX PACIPOCTPaHEHUE B MPHUpPOAE. THIMBI POCTa >KUBOTHBIX.
@DaKTophl PErylalUud POCTa KUBOTHBIX U 4enoBeka. CTaguu MOCT3MOPHUOHATIBHOTO Pa3BUTHUS Y
UBOTHBIX U uesioBeka. Ilepruoiel oHTOreHe3a yenoBeka.

PasmHOXeHMe U pa3BuTHE pacTeHuil. ['ametoduTr m crmopodur. Meiio3 B KH3HEHHOM LHKIC
pactenuii. O6pa3oBaHue CIIop B mporiecce Meio3a. ['amerorenes y pactennii. OmiogoTBOpeHne 1
pa3BUTHE PACTUTEIBHBIX OPraHM3MOB. J[BOWHOE ONJIOAOTBOPEHHE Yy NBETKOBBIX DACTECHHH.
OOpazoBaHue U pa3BUTHE CEMEHH. MeXaHU3MBI PETyJISIUN OHTOTEHE3a Y PACTCHU 1 JKUBOTHBIX
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Hcrtopusi cTaHOBIEHHS] U Pa3BUTHs F€HETHKU KaK Hayku. OCHOBHbBIE T€HETHUYECKHE TOHSITHUS U
CUMBOJIBI. ['OMOJIOTUYHBIE XPOMOCOMBI, aJUleJbHbIE TE€HbI, albTePHATHBHBIC MPU3HAKH,
JIOMUHAHTHBIA ¥ PELECCUBHBIN MPU3HAK, TOMO3UTOTA, TETEPO3UTr0Ta, YUCTAs JIMHUS, THOPUJIEI,
reHoTurl, ¢eHoTurn. OCHOBHBIE METOABI TCHETUKH: THOPHUIOIOTUYECKHN, ITUTOIOTHICCKUH,
MOJIEKYJISIPHO-TCHETHIECKUI
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MoHorubpunsoe ckpeuiiBanue. IlepBblii 3akoH MeHnens - 3aKOH eAMHOOOpasusi THOPHUIOB
nepBoro nokosieHus. Ilpasuno nomuHuposanus. Bropoi 3akoH MeHens - 3aKOH paclleIICHUs
npu3HakoB. lluTonorndyeckue OCHOBBI MOHOTHOPHIHOIO CKpeuuBaHHsA. [ HMIIOTE3a YHCTOTHI
ramer.

Amnanusupylomee ckpemuBaHue. IIpomexyTouHBIH XapakTep HaciiefoBaHMs. PaciienieHne
MIPU3HAKOB IPU HEMOJIHOM JOMHHUPOBaHHU.

JurnbpunHoe ckpemmBaHue. TpeTwii 3akoH MeHaens - 3aKOH HE3aBHCHMOTO HACJIEAOBaHUS
npu3HaKoB. L{uTonorundeckne OCHOBBI IUTHOPUIHOTO CKPELUBAHMS.

CremenHoe HacnenoBaHue npusHakoB. Pabotsr T. Moprana. CrensieHHOe HaclieI0BaHUE TCHOB,
HapyllleHHe CLEMICHHs MEXK Iy TeHaMH. XpOMOCOMHAs TEOpHsl HACJIEACTBEHHOCTH.

I'enetnka moma. XpOMOCOMHBIH MEXaHU3M OIpeNeleHUs IMoja. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHeli M TIeTeporaMeTHbld 1oja. ['eHeTuuyeckas CTPYKTypa IOJIOBBIX
xpomocoM. HacienoBanue Npu3sHAKOB, CLEIUIEHHBIX C IOJOM. I'éHOTHII KaK LEJIOCTHAs CUCTEMA.
[IneiioTpomnus - MHOKECTBEHHOE NEUCTBUE T'eHa. MHOXKECTBEHHBIN amienusM. B3aumopelicteue
HeaJlIeTbHbIX TeHoB. KommuemeHnTapHocTh. OnucTas. [lomumepus
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B3anmogeiicTBue reHOTHIIA M Cpenbl IpH (popMupoBaHuU (eHOoTHIA. VI3MEHIMBOCTH NMPU3HAKOB.
KayecTBeHHBIE N KOIMYECTBEHHBIE MNPHU3HAKH. BUABI HM3MEHYMBOCTU: HEHACIEACTBEHHAs U
HacCJleICTBEHHAsL.

MopandukannoHHas HM3MEHYMBOCTh. Ponb cpeiapl B (OPMHPOBaHMM MOAU(DHUKALUOHHOM
n3MeHunBocTH. HopMma peaxkuuu mpusHaka. BapuanmoHHBIN pSa M BapualoHHas kpusas (B.
HoranHcen). CBoiicTBa MOTU(DHUKAIIIOHHOW N3MEHUYHUBOCTH.

l'eHoTunuueckas  U3MEHYMBOCTh.  CBOWCTBA  TEHOTHMNMYECKOW  M3MEHYMBOCTH.  Buabl
TEHOTHITNYECKONW M3MEHUYMBOCTH: KOMOWHATUBHAS, MyTaIl[HOHHAS.

KomOnHatnBHas W3MEHYMBOCTh. Mei03 ¥ TMONOBOH IMpolecc - OCHOBa KOMOWHATHBHOMN
N3MEHYMBOCTH. POIb KOMOWHATUBHOM M3MEHYNBOCTH B CO3/IaHMM I'€HETHYECKOTO pa3HOOOpas3us
B IpejiesiaX OJHOTO BHJA.

MyranuoHHas H3MEHYMBOCTb. BUbI MyTanuil: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHbIE
U MHIYLUpPOBAaHHblE MyTalWH. SnepHble M LHTONNa3Marhdeckue MmyTranuu. ComaTHyecKue U
moJioBble MyTanuu. IIpudMHBI BO3HUKHOBEHUs MyTanuid. MyTareHsl M HX BIUSHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO TIpolnecca. 3aKOH TOMOJIOTHYECKHX PSIOB B
HacnencTBeHHOM — m3MmeHumBoct  (H.M.  BaBumoB). BhesnepHas  W3MEHUMBOCTE U
HACJICICTBEHHOCTh
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Kapuorun uenoBeka. MexayHaposiHasi MporpaMMa HCCIEAOBaHUS FeHOMa 4ejoBeka. MeTozbl
U3YyYCHHUS TCHETHUKU 4YCJIOBCKA: TCHEAIOTMYCCKHY, OJHM3HENOBBIN, IMTOTCHETHYCCKHIA,
MONYJISIIUOHHO-CTaTUCTUUECKUM, MOJIEKYJIsIpHO-TeHeTuueckuil. CoBpeMeHHOE OIpeeieHne
TCHOTHUIIA: TTIOJTHOT'CHOMHOC CCKBCHUPOBAHUE, TCHOTUIIMPOBAHUE, B TOM YHUCJIE C ITOMOIIBIO HHP—
ananm3a. Haciencreennsle 3a00neBaHns dyenoBeka. | eHHBIE U XPOMOCOMHBIE OOJIE3HH YeJIOBEKA.
Bone3nn ¢ HacienCTBEHHOW MNPeapacnooKEHHOCThI0. 3HAUYE€HUE MEIUIMHCKON TEeHETHKH B
IPEAOTBpAIICHUN U JICHCHUU IN'CHETUYCCKUX 3a0oiieBanmnii uenoBeka. CTBOJIOBBIE KIETKH

3.6

JomecTukauus U cenekuus. 3apokJIeHue celeKuu U nomectukanuu. Yuenue H.U. BaBunosa o
LEHTpaX MPOMCXOXKACHUS ¥ MHOTO00pa3usl KyJIbTYPHBIX PacTCHHUA. POJb CENEKINMH B CO3MaHUU
COPTOB pacTeHUi U MOpoJ KUBOTHBIX. CopT, MOpOJa, IWTaMM. 3aKOH FOMOJIOTMYECKUX PAIOB B




HacjencTBeHHOW u3menunBoctr H.M. BaBuiioBa, ero 3nadenue aJisi CENEKIHMOHHON paboThI.
Merto/p! ceneKunoHHO# paboThl. McKyccTBEHHBIH 0TOOP: MacCOBBIN M MHIMBHyaIbHBIH. DTallbl
KOMOHMHAIIMOHHOH ceekuuy. Vcnpitanne npousBoauTenei mo notoMctsy. OTOOp 1o reHoTHITy ¢
TIOMOIIBIO OLEHKH ()EHOTHUIIA TIOTOMCTBA U 0TOOP MO TEHOTHITY ¢ oMoibto ananuza JJHK.
HckyccTBeHHBII MyTareHe3 Kak METOJ CEJEKIIMOHHON paboThl. PamuannoHHBI ¥ XUMHYECKUI
MyTareHe3 Kak HCTOYHMK MyTaud Yy KyIbTypHbIX (GOpM oOpraHm3MoB. lcnomb3oBaHue
TEHOMHOTO PENAKTHPOBAHUS M METoHoB pekomMOmHaHTHBIX JIHK nms momydeHust ncxogHoro
MaTepuaa JUIs CEJICKIUH.

INomxyuenne nonumionnoB. BHyTpuBnaoBas rudpuan3anus. bIn3kopoJCTBEHHOE CKPEIIMBaHHE,
win nHOpuanHT. HepoacTBeHHOE CKpelBaHKE, WIN ayTOpuaAnHT. ['eTepo3uc U ero MpU4HHBI.
Hcnonp3oBanue rereposuca B cenekuun. Otnanennas rubpuausanus. [Ipeogonenne decriioans
MEXBUJIOBBIX THOpUIOB. JlOCTHIKEHHUS CEEKIUH PACTEHHH U dKMBOTHBIX

3.7

OOBEKTBI, HCIONb3yeMble B OMOTEXHOIOTHH, - KICTOYHBIE M TKAaHEBBIE KYJIBTYpBHI,
MHKPOOPTaHM3MBI, HX XapaKTEepUCTHUKA. TpaiumuoHHass OWOTEXHONOTHS: XJeOoIeueHue,
MOJTyYeHHE KHUCIOMOJIOYHBIX MPOAYKTOB, BUHOAEIHE. MuKpoOnonorndeckuii cuare3. OOBEKTHI
MHKpPOOHOJIOTHYECKHX ~TexHoioruil. Ilpowm3BomcTBo ©Oenka, aMHHOKHCIOT ¥ BHTaMUHOB.
HckyccTBeHHOE OMIOAOTBOPEHHE. PEKOHCTpYKIMs SHIEKIETOK M KIOHHPOBAHUE >KUBOTHBIX.
MeTox TpaHCIUIaHTALUU AJEP KIETOK.

XpoMOCOMHass U TeHHas WHKeHepus. MCKyCCTBEHHBII CHUHTE3 IeHa U KOHCTPYUPOBAHUE
pexomOunanTHeIXx JIHK. JlocTMKeHHMs M NepCIeKTHBBI XPOMOCOMHON W TeHHOW HMH)KEHEPHH.
MenuuuHckre GMOTeXHONIOTHHU. VIConp30BaHie CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6paSI/Ie OpPraH"uv4cCKOro Mupa

4.1

Buonoruueckoe pasHooOpasue opraHu3mMoB. COBpeMeHHas CHUCTEMa OPraHMYECKOro MHUpA.
[puHiune Kiaccudukanuu opraHu3mMoB. OCHOBHBIC CHCTEMATHUECKUE TPYIINbI OPTraHU3MOB.
OCOOCHHOCTH CTPOCHHS U JKU3HEACATEIIFHOCTH OJHOKICTOYHBIX OPTaHU3MOB. baktepuu, apxew,
OJTHOKJICTOYHbIC TPHOBI, OJHOKICTOYHBIC BOJOPOCIH, JAPYTHE TMPOTUCTHL. KoJoHWambHBIE
OpraHu3MEL. J[BIKCHHE ONHOKICTOYHBIX OPraHU3MOB: aMeOOHIHOE, XT'YTHKOBOE, PECHHYHOE.
3ammTa y OMHOKICTOYHBIX OpPTaHW3MOB. Pa3IpakKUMOCTh y OIHOKJICTOYHBIX OpPTaHHU3MOB.
Takcucer

4.2

MHOroK/I€TO4YHBIE pacTeHUs. B3auMOCBA3b 4acTeil MHOIOKJIETOUHOTO OpraHu3Ma. TkaHu, OpraHsl
U CHCTEMBl OPraHOB MHOTOKJIETOYHOTO opraHmsma. OpraHusm Kak enuHoe Ienoe. TKaHu
pactenuii. TUIBI pacTUTENBHBIX TKaHEW: 0Opa3oBaTesbHast, IIOKPOBHAs, IIPOBOJIANIAs], OCHOBHAS,
MexaHndeckast. OcoOCHHOCTH CTpoeHHs, PyHKINI 1 pacTiooXKeHHs TKaHEeH B OpraHax pacTeHUH

4.3

BereraTuBHbIE U TI€HEPATUBHBIE OpraHbl pacTeHUM. DYHKIMH OpPraHOB U CHCTEM OPraHOB.
Kapkac pacrenuii. /[BimkeHHe MHOTOKJIETOYHBIX PAcTEHHH: TPOMM3MbI M HacTHH. [loriorieHue
BOJIBI, YIIIEKKCIIOTO ra3a ¥ MUHEpaJIbHBIX BEIeCTB pacTeHusMH. pixanue pacreHud. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KIETKU. TpaHCIOPTHBIE CUCTEMBI pacTeHUll. BrlaeneHue y pacTeHUM.
3ammra y MHOTOKJIETOUHBIX pacTeHuil. Kyrtukyna. Cpencrsa macCHBHON M XUMUYECKOM 3aIUTHI.
DUTOHLIUIBI.

Pa3npaxMocCTh U peryisnus y opraHusMoB. Pa3paiuMOCTh U peryssnust y MHOTOKIETOYHBIX
pacteHuil. PocToBble BenecTBa U X 3HaUEHUE

4.5

MHOrokneTouHble KUBOTHblE. B3auMOCBsI3b uacTeli MHOTOKJIETOYHOIO opraHuszMa. TkaHu,
OpraHbl W CHCTEMBl OPTaHOB MHOTOKJIETOYHOTO oOpraHu3ma. OpraHu3M Kak eIuHOe IIeJioe.
T'omeoctas. TkaHm >KMBOTHBIX M 4YeJIOBEKa. THIBI JKWBOTHBIX TKAaHEH: OSIMTEIHAIbHAS,
COCTUHHTEINIbHAS, MBIIICYHAs, HepBHas. OCOOCHHOCTH CTPOCHWs, (PYHKIUH ¥ PACIIONOKECHUS
TKaHel B opraHax »KMBOTHBIX U U€JIOBeKa

4.6

OpraHbl ¥ CHUCTEMBl OpraHOB >KMBOTHBIX. DYHKIIMM OpPraHOB W CUCTeM opraHoB. Omopa Tena
oprann3MoB. CKelleThl OJHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX JKUBOTHBIX. HapyxXHbIH U
BHYTpeHHUH ckeneT. CTpOCHHE U THITBI COSIMHEHHS KOCTEH.

JB>keHre MHOTOKJIETOYHBIX JKUBOTHBIX. IluTaHue >KUBOTHBIX. IluTaHuWe MMO3BOHOYHBIX
JKUBOTHBIX. JIpIXxaHue )UBOTHBIX. KockHOE nbixanue. JXKabepHoe U JIerOYHOe JbIXaHue.

JpixaHue TO3BOHOYHBIX JKUBOTHBIX. OBOJIOUOHHOE YCJIOXHEHHE CTPOCHHUS JIETKHX
[I03BOHOYHBIX JKUBOTHBIX. JlpIxaTellbHas cUCTeMa 4elloBeKa. MeXaHU3M BEHTWJIALWU JIETKUX Y




ITHUI ¥ MIEKONUTAIOMHKX. TPaHCHOPT BELIECTB y OPraHU3MOB. TpaHCIOPT BEIIECTB Y HKUBOTHBIX.
KpoBeHocHas cuctema u ee opranbl. KpoBeHOCHas cucTeMa MO3BOHOUYHBIX JKUBOTHBIX. Kpyru
KpoBooOpaleHus. DBOIIOLMOHHBIE YCIOKHEHUS CTPOCHUSI KPOBEHOCHOH CHCTEMBI ITO3BOHOYHBIX
KUBOTHBIX. BblneneHue y opranu3MoB. Brinenenue y >kMBOTHbIX. COKpaTHTEIbHBIE BaKyOJIH.
Opransl BbieneHuA. CBsi3b NOJOCTH Tela C KPOBEHOCHOH M BBIACIHTENBHOM CHCTEMaMHU.
BeineneHne y mo3BOHOYHBIX J)KUBOTHBIX. 3aIUTa Y MHOTOKJIETOYHBIX KHUBOTHBIX. [IOKpOBBI 1 HX
MIPOM3BOMHBIE. Pa3ApaXMMOCTh M PETYIALUS y OPTaHU3MOB. Pa3fapaXuMOCTh y OJHOKJICTOUHBIX
opranu3MoB. Takcucel. Pa3zapaxuMocTe U peryssiiusi y MHOTOKJIETOUHBIX pacTeHuil. PocToBble
BEIIECTBA M MX 3HAYCHHE.

HepsHas cucrema u pepiekTopHast perysinus y MHOTOKJIETOUHBIX )KUBOTHBIX. HepBHas cucrema
U ee OT/JeIbl. DBOJIOIHOHHOE YCI0KHEHHE CTPOCHUS HEPBHON CUCTEMBI Y )KUBOTHBIX.
PazpaboTka anroputmMoB u nporpamm uist 3G QeKkTHBHON (yHKIMOHATBHOW aHHOTAIMH TEHOMOB,
TPAaHCKPUIITOMOB, TPOTEOMOB, METa0OJIOMOB MHKPOOPI'aHU3MOB, PAaCTEHUH, JKUBOTHBIX U
4esioBeKa

OpraHu3M 4eJIoBeKa U ero 340POBbE

5.1

OpraHsl U CHCTEMBI OpraHoOB dejioBeka. OTAedbl TOJOBHOIO MO3ra IMO3BOHOYHBIX JKMBOTHBIX.
Pednexc u pednexropras ayra. bezycinoBHble 1 ycaoBHbIE peduiekchl. ['yMopanbHas peryssnus
1 HJOKpUHHAS CUCTEMA )KUBOTHBIX U yesloBeKa. JKese3bl SHIOKPUHHON CUCTEMBI U UX TOPMOHBI.
[HeiictBue ropMoHOB. B3auMOCBs3b HEpPBHOM W S3HIOKPUHHOM cucreM. ['unoranamo-
runo¢uzapHas cuctema. Peduiekc n peduexropHas ayra. bezycnoBHbIe 1 ycI0BHBIE peIeKCh
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3amuTa opraHusMa or OosiesHed. ViMMyHHast cuctema uenoBeka. KieTOYHBIH M T'yMOpalbHbI
UMMYHUTET. BpokIeHHbIH, nproOpeTeHHblil cienuduyeckuii IMMYHUTET. TeopHs KIOHAIBHO-
cenextuBHoro ummynureta (I1. Dpnux, ®.M. bepuet, C. ToneraBa). BocnanuTenbHble OTBETHI
opraHu3MoB. Poiib BpO)KJIEeHHOTO HIMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00IeBaHUN
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Kposenocnast cucrema u ee opranbl. Cepjie, KpOBEHOCHBIE COCYAbl M KpoBb. Kpyru
KpoBooOpameHus. PaboTa cepaua u ee peryisius

54

HHX&HI/IG YCJIOBCKaA. I[I/I(b(l)yfil/Ii{ ra3oB 4Yepe3 IMOBCPXHOCTb KIICTKU. I[le&TeJ'IBHaSI CHUCTEMA
YCJIOBCKaA. I[LIX&TGJ'ILH&?[ HMOBCPXHOCTb. Perynsmlzm JBbIXaHU. I[BIX&TCJ'IBHLIG 00BEMBI

5.5

HI/IIJ_[eBapI/ITeJ'II)HaSI CHUCTEMA YCJIOBCKA. OT}IGJ’H)I MMUIIEBAPUTCIILHOI'O TpaKTa. HI/IH_[eBapI/ITeJ'H)HI)Ie
KCJIC3bI. BHyTpI/IHOHOCTHOC 1 BHYTPHUKIIETOUYHOC IMUIIIEBAPCHUE

5.6

ITokpoBel n ux mpousBoanble. Oprausl BbineseHus. [louku. CtpoeHue n (YHKIMOHWPOBAHHUE
HedpoHa. PuIbTpalys, cekpenuss U oO0paTHOE BCAChIBAHME KaK MEXaHHW3MBI Pa0OTHI OpraHOB
BhIeneHns. OOpa3oBaHNEe MOYH y YEIOBEKa

5.7

I[BI/I)KEHI/IG YCJIOBCKA. MbBIIICYHAA CUCTEMaA. CKeHeTHBIe MBIIINOBI U UX pa60Ta. CTpOGHI/Ie N THUIIBI
COEJIMHEHUS KOCTEH

Teopus 3Bomonnu. Pazsutue xu3Hu Ha 3emiie

6.1

OpomorinonHast Teopust Y. JlapsuHa. IIpeAnochbulkM BO3HHUKHOBEHHS AapBHHH3MA. JKU3HB U
HayuHas aesrenbHocTh Y. JlapBuHa.

JBmwxkyiye cuiasl dBostonud BuaoB 1mo Y. JlapBuHy (BbICOKas MHTEHCUBHOCTb PAa3MHOXKEHUS
OpraHU3MOB, HacJeJICTBEHHAs HM3MEHYMBOCTb, OOphOa 3a CYyIIECTBOBAaHHE, E€CTECTBEHHBIH U
UCKYCCTBEHHBIN 0TOOD).

Odopmienne cunrerndeckod Teopuu sBomonuu (CTD). HelfrpanbHas Teopust 3BOJIIOLMM.
CoBpeMeHHasi 3BOJIIOIMOHHAS OMoorus. 3HAUeHHE HBOJIOLMOHHOM TEOpUH B (OPMHUPOBAHUU
€CTEeCTBEHHO-HAyYHON KapTHHBI MHpa

6.2

Iomynsanuss kak dSIeMeHTapHas eAMHUIA J3BomolMU. COBpPEMEHHBIE METOAbI  OLEHKHU
TeHETHYECKOT0 Pa3HO00pas3nsi U CTPYKTYPHI MOIyJISIIKi. M3MeHeHne reHooH 1a OMyJISIHN KaK
JJIEMEHTApHOE HBOJIOLHOHHOE SBICHHME. 3aKOH reHeTndeckoro pasHoBecus Jlx. Xapau, B.
BaiinGepra.

OneMeHTapHble  (QaKTOpbl  (IBIDKYIIME  CHJIBI)  DBONIONMHM.  MyTalMOHHBIA  Tpolecc.
KombrHaTtuBHas M3MeHUUBOCTE. [[pefit TeHOB - cirydaiiHble HEeHaIpaBIeHHBIE H3MEHEHHUS 9aCTOT




auteneil B nomymsimusax.  Oddekr ocHoBarenss. Mwurpamuu.  M3ossmms  Homyssiumii:
reorpaduueckas (IpocTpaHCTBEHHAs ), Onoornueckast (penpoyKTHBHAs).

EcrectBennblii oTOOp - Hampamisitomuii aktop sBomonuu. PopMBI €CTECTBEHHOro O0TOOpa:
JBIKYIIUH, CTAOMIN3UPYIONINH, pa3phIBAtONIHi (IU3pynTHBHBIN). [Tos0BO# 0TOOD.
ITpucriocoOneHHOCT,  OPTaHM3MOB ~ KaK  pE3ylbTaT  MHKPOIBOJIONMH. BO3HWKHOBEHHE
pucnoco0IeHn#t y oprann3MoB. ApoMop¢o3sl U HaHoananTanwy. [IpumMepsl nprcnocobIeHuit y
opraan3MoB. OTHOCUTEIEHOCTH MPUCTIOCOOIEHHOCTH OPTaHM3MOB.

Bupn, ero kputepun n cTpykrypa. BugoobpasoBaHne Kak pe3ynbTaT MHKPO3BOIIONWH. M30msamus
- KIroueBoi (axtop BHmooOpazoBaHus. IIyTi U crmocoOsl BHI00Opa30BaHMUS: AILIOMATPHIECKOE
(reorpadmdeckoe), cuUMIaTpudeckoe (IKOJOTHIEecKoe), '"MTHOBeHHOE" (TIOIHIUIONIN3AINS,
rubpunu3anys). JmmTenpHOCTh SBOIIONNOHHBIX TIPOIECCOB.

MexaHu3mbl popMUPOBaHHS ONOJIOTHIECKOTO Pa3HOOOpasHsl.

Posnb 3BOIOIIMOHHOM OMOIOTMK B pa3paboTKe Hay4YHBIX METOJ0B COXpaHEeHUs] OMopasHooOpasusl.
MHUKpOIBOMIONMST M KOJBOJIONHMS MAapa3uTOB M HMX XO035€B. MeXaHM3Mbl (OPMHUPOBAHUSA
YCTOHYMBOCTH K aHTHOMOTHKAM M CIIOCOOBI OOPBHOBI C HEi

6.3

MeTtonpl W3y4eHHS MAaKPOAIBOJIONHH. [lalleOHTONOTHYECKHE METOOBI W3YYCHHUS DBOJIOIHM.
[epexonnbie GOpMBI U PUIOTCHETHYECKUE PSIIBI OPTAHU3MOB.

Buoreorpaduueckue MeTonbl u3yueHus sBoironnd. CpaBHeHHe (Iopbl U (ayHbl MaTepUKOB U
ocTpoBoB. bruoreorpaduueckue obmactu 3eMiid. BUIBI-9HASMUKH U PEITUKTHI.
OMOpPHOJIOTHYECKHE ¥ CPaBHHUTEIbHO-MOP(OIOTHUECKHE METOAbl HM3YYEHHS 3BOJIIOLHU.
I'eneTnueckne MexXxaHU3MBbI OBOJIOIIUMM OHTOI'CHEC3a U IIOABJICHUS 3JSBOJIOIIMOHHBIX HOBIICCTB.
T'oMoJiornyHBIE U aHAJIOTUYHBIE OpraHsl. Py}II/IMeHTaprle OpraHbl U aTaBU3MBI. MOJ’IeKyJ'ISIpHO-
TCHETHYECKHE, OWOXMMHYECKHEe ¥  MaTeMaTHYecKHe METOABl  H3YYCHHS  DBOJIOLHWU.
Tomonormunple reHbl. COBpPEMEHHBIE METOABI IOCTPOCHHS (PHIOTCHETHUECKUX JEPEBBEB.
XpOMOCOMHBIE MyTAaITUH U 3BOJIONNS TEHOMOB.

OOume 3aKOHOMEpPHOCTH (TIpaBWIIa) SBONIONMH. HeoOpaTuMOCTh SBONIONUHU. AJanTHBHAS
panuars. HepaBHOMEPHOCTH TEMITOB SBOJIOIIH

6.4

Hay4Hble TUMoTe3bl MPOUCXOKACHHS KU3HM Ha 3emiie. AOuorene3 u maHcrnepmus. JloHay4dHble
MIPEJCTABICHUS O 3apPOXKIACHUH JKU3HU (KpeallMoHu3M). ['urnoTes3a moCTOSHHOTO CaMO3apOoXkKICHHUS
JKU3HU U ee onpoBepxkeHue onbitamu @. Penu, JI. Cnamnannanu, JI. Iactepa. [Ipoucxoxnenue
XKH3HU U aCTPOOHOIIOTHSL.

OcHOBHBIE JTambl HEOpraHW4YeckoW »sBomronnu. [lnaHerapHas (Teojornyeckasl) HSBOJIOLUSL.
Xumudeckass 3BOMIOLUS. AOHOTEHHBIH CHHTE3 OpPraHMYECKHX BENIECTB W3 HEOPraHWYECKHX.
Omprr C. Mumnepa u I'. FOpu. O6pa3zoBanue momumMepoB u3 MOHOMepoB. KoariepBaTHas rumoresa
AWM. OmapuHa, Tumore3a nepsuyHoro OympoHa Jx. XonneitHa, reHeTHYecKas THoTe3a [ .
Mennepa. Pu6osumsl (T. Yek) u runoresa "mMupa PHK" V. I'nn6epra. @opmupoBanue MmeMOpaH 1
BO3HHKHOBEHHE MTPOTOKIIETKH.

Hctopusa 3emin 1 MeTOBI €€ u3y4eHus. MickonaeMble OpraHndeckue OCTaTKU. I e0OXpoHOIoTus U
ee Metoapl. OTHOCHTENbHAs M aOCOMOTHAS TeOXPOHONOTHS. [ 'e0XpoHOIOTHYeCKas IIIKaa: S0HEI,
9PBbI, IEPUOJBI, STTOXH.

HavanbHble sTanbl opraHuyeckoil sBosmonuu. IlosiBieHne U 3BONIONMS NEPBBIX KIETOK.
OBomronnst Metabosm3Mma. Bo3HUKHOBeHHe mepBbIX 3KocucTeM. COBpEeMEHHBIE MHUKPOOHbBIE
OMOIUIEHKM KaK aHaJor TepBbIX Ha 3emie cooOmectB. Crtpomaromutsl. Ilpokapuorsl n
JYKapHOTBHI.

ITpoucxoxkneHne dyKapuoT (CHMOHMOTeHe3). DBOJIOLMOHHOE IPOMCXOXKJICHHE BHPYCOB.
IIpoucxoxneHne  MHOTOKIETOYHBIX  OPraHU3MOB. BO3HHKHOBEHHE  OCHOBHBIX  IpYII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tambl 3BONIONMHU BBICIINX pacTeHHA. OCHOBHBIE apoMopdo3bl pacTeHHH. Brixon
pactenuii Ha cymry. [losBleHHE CHOpPOBBIX pAacTeHWH W 3aBOoeBaHWEe MMM Cymid. CeMeHHBIe
pactenust. [IpoucxoxaeHne BETKOBBIX PaCTEHUH.

OCHOBHBIE 3Tambl HBOJIONHUH XUBOTHOTO MHpa. OCHOBHBIE apoMOp(}O3bI KUBOTHBIX. BeHackas
(ayna. KemOpuiickuii B3pbIB - MOSIBJICHHE COBPEMEHHBIX THUTIOB. [lepBbie XOpAOBBIE )KUBOTHBIC.
XKuzup B Bome. DOBONIONMA MO3BOHOYHBIX. [Ipomcxoxkienue ampuOMH u  penTHIHN.
[MpoucxosxneHne MIEKONMUTAIOMMX M NTHH. [lpuHnmnm ximodeBoro apomopdosza. OcBoenne
0€Cr03BOHOYHBIMU ¥ TO3BOHOYHBIMH >KUBOTHBIMHU CYIIIH.

Pa3Burue xu3Hu Ha 3eMie MO dpaM M INEpPHOJAAM: apxel, MPOTEpO30H, Maneo30il, Me3030H,
KaitHo301. O0mIas XapakTepuCcTHKa KJIMMaTa 1 IeoJIoTHUecKuX npoueccoB. [losBienue n pacuser
XapaKTepHBIX OpPraHM3MOB. YTieoOpa3oBaHME: €ro YCJIOBHS M BIMSHHE Ha Ta30BBIH COCTaB




aTMOC(EpBI.
MaccoBble BBIMUPAHHS - 3KOJIOTMYECKHE KPU3UCHI IPOUUIOro. IIpuunHbl U CIeICTBUS MacCOBBIX
BbIMUpaHuil. COBpEMEHHBIH IKOJIOTHYECKHH KPU3HUC, €T0 0COOEHHOCTH

6.5

Paznensl n 3amadm anTpomosioruu. Mertomsl aHTpomoiorud. CTaHOBIECHHE IIPEACTAaBICHUI O
MIPONUCXOKACHUHN YesoBeka. COBPEMEHHBIC HAyYHBIE TEOPHHU.

CxoncTBO 4enoBeKa ¢ >KMBOTHBIMU. CHCTeMaTHdecKoe MOJOXeHHe denoBeka. CBHUIETENbCTBA
CXOJICTBA 4YEJIOBEKa C JKMBOTHBIMH: CpaBHUTEIBHO-MOP(OIOTHYECKHE, IMOPHOIOTHYECKHE,
¢usnonoro-onoxumMuyeckue,  moBeneHdeckue.  OTIMYMS  YeNOBEKa  OT  JKMBOTHBIX.
IIpsiMoxokIeHHe M KOMIUIEKC CBSI3aHHBIX C HHMM MpPHU3HAaKOB. Pa3BuTHE TONOBHOIO MO3ra U
BTOPOIl CUTHAJIbHON CUCTEMBI.

JBwxymue cuibl ((BakTopbl) aHTPONOreHe3a: OHMOJIOrHYecKue, couuaibHble. COOTHOLIEHHE
OMOJOTUYECKUX U COIMANBHBIX ()aKTOPOB B aHTPOIIOTECHE3E.

OCHOBHBIE CTaIWH AHTPOIIOTEHE3a. ABCTPANONHUTEKH - NBYHOTHE Tpeaku Jroael. YemoBek
yMenbli, NEpBbIE W3TOTOBIEHUS OpyAUN Tpyna. UenoBeK NpSMOXOISAIIMA M TEPBBIA BBIXOJ
moner 3a mpenensl Adpukn. YenoBek redaensOeprckuil - oOmuMii mpemoK HeaHAepPTaIhCKOTo
YEJIOBEKa W YEJOBEKa pa3yMHOro. UenoBeK HEaHAECPTAIbCKUM Kak BHJ JIOACH XOJIOAHOTO
knumara. UYenoBek pasyMHBI COBPEMEHHOTO THIA, JCHHUCOBCKMH YEIOBEK, OCBOCHUE
KOHTHHCHTOB 3a mnpenenaMu AQpuku.

OBOJNIIOIUST  COBPEMEHHOTO ueloBeKa. EcTecTBeHHBII OTOOp B MNOMYyJSIMAX —UelOBEKa.
MyTaumoHHbIH npouecc U nojauMopdusM. [lomynsiuoHHbIEe BOJHBI, Apel( TeHOB, MUrpanus
"3¢hdexT ocHOBaTENs" B OMYJISIMSAX COBPEMEHHOT'O YeIOBEKa.

Uenoseueckue pacel. [ToHsTHe 0 pace. bonbinue pacel: eBpornieongHast (eBpasuiickas), aBcTpaio-
HerpoWgHas (3KBaTOpHANbHAsl), MOHTOJIOMAHAS (a3MaTCKO-aMEpHKaHCKas). Bpems m mytu
pacceneHusl 4eloBeKa Mo IIaHeTe. EQMHCTBO uyenoBedeckux pac. HaydHas HECOCTOATENBHOCTH
pacusma. IIpucriocoGeHHOCTh YeloBeKa K PasHBIM YCIOBHSAM OKpY’KaromleW cpensl. Biumsane
reorpaduueckoii cpeasl u apeiida reHoB Ha MOPGHOIOTHIO U (HH3HOJIOTHIO YEIOBEKa

DKOCUCTEMBI U TIPUCYIIINE UM 3aKOHOMEPHOCTH

7.1

Pasnenel u 3agaun sxosiorun. CBA3b 3KOJOTUH C APYTUMH HayKaMHu.

Metonpl skomoruu. IloneBple HaOMIOAEHUS. OKCIIEPUMEHTHl B OKOJOTHH: NPHUPOAHBIC U
nmabopaTopHble. MoAeTpoBaHNEe B HKOJIOTHH. MOHHTOPUHT OKpYXKAaIOIMIEH CpEeNbl: JOKaTbHBIM,
PETHOHANBHBIN U TI00aTBHBIH

7.2

Okonorndeckue (akTopel M 3aKOHOMEPHOCTH WX aeiicTBus. Knaccnpukanms 3KOJIOrHYECKHX
(axTopoB: abWoTHUecKHe, OMOTHMUECKHEe, aHTpornoreHHsle. OOmmue 3aKOHOMEPHOCTH JeHCTBUS
skonoruueckux Gakropon. [Ipasmno muammyma (K. Ilnpenrens, 0. JIu6ux). TonepaHTHOCTB.
OBpHUOMOHTHBIE 1 CTEHOOHMOHTHBIE OPTaHM3MBI.

Abuotmueckue ¢akTopel. CBeT Kak SKoiorudeckuil (akrop. [eicTBHE pa3HBIX YYacTKOB
COJTHEYHOIO CHEKTpa Ha OPraHU3Mbl. OKOJOTMYECKHE TIPYNNbl PACTEHHH M KUBOTHBIX I10
OTHOIIeHWIO K cBeTy. CurHanpHas ponb cBera. Dortomepuoam3Mm. TemmepaTypa Kak
9KoJIOTMuecKuii (akrop. [lelicTBue TemmepaTypbl Ha OpraHu3Mbl. [loMKHJIOTEpMHBIE H
TOMOMOTEPMHBIE OPTaHU3MBlL. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MEI.

BrnaxHocTh Kak sKonorndeckuii ¢akrop. IIpucnocobnenust pacTeHuil kK NOAEP)KaHUIO BOJHOTO
Oananca. Knaccudukarms pacreHuii mo oTHomIeHHIO K Boge. [IpucrnocoOneHus >KUBOTHBIX K
HM3MEHEHHIO BOJHOIO PEXHMMA.

Cpenpl OOHWTaHMsS OpPraHWU3MOB: BOJHAs, HA3e€MHO-BO3AYIIHAs, MOYBEHHAas, IIIyOHMHHAS
TIOJINIOYBCHHAs, BHYTpUOpraHu3MeHHas. ®U3nKo-XHMHUYeCKHe OCOOEHHOCTH cpell OOWMTaHus
opranu3MoB. IIprcroco6eHnst OpraHu3MOB K KH3HU B Pa3HBIX Cpeaax.

buonornueckue purMbel. BHemuue u BHyTpeHHUE PUTMBL. CyTOYHBIE U TOJUYHBIE PHUTMBIL
[Tpucnoco6eHHOCTH OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIIOBHH JKH3HU.

Kuznennsie popmer oprann3MoB. [lorarue o xxuzHeHHOH Gopme. JKu3HeHHBIE POPMBI paCTEHHIL:
JIepeBbs, KyCTapHUKH, KYCTapHWYKH, MHOTOJICTHHE TPaBHl, OJHOJETHHE TpaBbl. JKHW3HEHHBIE
(OpMBI KUBOTHBIX: THIPOOHOHTHI, T€OOMOHTHI, a3poOHOHTE. OCOOEHHOCTH CTPOCHHS U 00pasa
KHU3HH.

Buotnyeckue dakropel. Bumsl OHOTHYECKMX B3aMMOICHCTBHUI: KOHKYPEHIWS, XHIHHYECTBO,
cumbrnos wu ero ¢Qopmel. [lapasuTtusMm, Koomepamus, MYTyalu3M, KOMMEHCAIN3M
(KBapTHPAaHTCTBO,  HaxjeOHWYecTBO). Herpodumueckue  B3amMOJEWCTBHS  (TONMHYECKHE,
¢dopuueckue, ¢abpuueckue). 3HaueHHE OWOTHYECKMX B3aWMOAEHCTBUII JUIS CYIIECTBOBAHHS




OpraHu3MOB B CpeaC oouTaHus. HpI/IHIII/IH KOHKYPCHTHOT'O MCKIIFOUCHUSA

1.3

OKoIOTHYeCKHe XapaKTepUCTUKU momyisanun. [lomymsamnus kak Omonorndeckas cucrema. Poib
HEOTHOPOAHOCTH Cpenbl, (QU3MUECKHX OapbepoB M OCOOCHHOCTEH OWOJNIOTHH BHIOB B
(hOpMHUPOBAHNH TIPOCTPAHCTBEHHOH CTPYKTYpPHI momyiranuii. OCHOBHBIE MOKA3aTeIH TOMYJISIIHN:
YHCJICHHOCTh, IUIOTHOCTh, BO3PAacTHAas W IIOJIOBAas CTPYKTypa, POKAAEMOCTb, MPHPOCT, TEMI
pocTa, CMEPTHOCTb, MUTpAITUSL.

Dxonoruyeckasi CTpykrypa mnonymsandd. OLEHKa YHCICHHOCTH nomyisinuu. JIuHamuka
MOMYJISIUKN U €€ Peryisuus. buoTuueckuil moTeHnyan nonyasauuu. MojenupoBaHue JUHAMUKA
nonyssinuu. KpuBble pocTa 4YHCIEHHOCTH momynsauud. KpuBble BbDKHMBaHMS. Perynsuus
YHCICHHOCTH MOMYJSIMA: pPOib (AKTOPOB, 3aBHCALIMX W HE 3aBHCANIMX OT IUIOTHOCTH.
Oxornorudyeckue crpaTeruu BuoB (r- u K-ctparerun).

[onatne 00 »oSKojormyeckod Humie Buma. Mecroobutanue. MHOTOMEpHas MOICThb
skonoruyeckor Humm Jix.M. Xatunncona. Pa3mepsl skonorndyeckoil Humu. [loTeHumansHas u
pearn30oBaHHAS HUIIIH.

Bun xak cucrema mnomynAauuMid. Apeansl BUAOB. BuIbl M UX JKU3HEHHBIE CTpPATErHH.
3aKOHOMEPHOCTH TIOBEICHUS W MUTPAIMi XKUBOTHBIX. BHOJOTWYecKre WHBAa3HH UYyKEPOIHBIX
BHIOB

7.4

CoobecTBa opranu3MoB. bruorieHos u ero cTpykrypa. CBsi3u MEXIy OpraHH3MaMu B OHOIICHO3E.
OkocucteMa Kak OTKpbITas cuctema (A.J[kx. Tercnn). OyHKIIMOHANIBEHBIE OJOKH OPTraHU3MOB B
9KOCHCTEME: MPOIYLEHTHI, KOHCYMEHTHI, peayleHTsl. Tpodudeckne ypoBHU. Tpodudeckne nenu
u cetu. Abnornueckue O610ku 3KocucTeM. [10UBEI 1 MITBI B 9KOcHcTeMax. KpyroBopor BemecTs u
TIOTOK SHEPTHU B 9KOCHUCTEME.

OcHOBHBIE TIOKa3aTeNIn 3KOCHCTEMBL. bruomacca u mpoIyKiust. JKOJIOTHIECKNE MUPAMHIBI YHCET,
OroMacchl U SHEPTHH.

HanpaBneHHbple 3aKOHOMEpHBIC CMEHBI COOOIIECTB - CYKLECCHM. IlepBHUYHBICE M BTOPHYHBIC
CYKLIECCUM W MX TPHYMHBL. AHTPOINOTEHHBIE BO3JEHCTBUS Ha cykueccuu. KimMakcHoe
cooOriecTBo. buopazHooOpazue W IMOJHOTa KPYroBOpOTa BEIIECTB - OCHOBA YCTOMYMBOCTH
COOOIIECTB.

[IpuponHble 3KOCHUCTEMBL. AHTPONOTEHHBIE JKOCHUCTEMBI. Arpo3kocucTeMa. ATpOIEHO3.
Paznnuns Mexay aHTPOIIOTCHHBIMH U ITPUPOIHBIMH SKOCHCTEMAMH.

VYpb6oskocuctemsl. OcHOBHBIE KOMIIOHEHTHI ypOoskocucreMm. [oponckas ¢aopa u dayHa.
CunHanTponm3anust ropoackod  Qaynsl. buosormueckoe W XO3MHCTBEHHOE  3HAYEHHE
arposKoOCHCTEM M YpOOdIKocHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHMSI OCHOBHBIX B3aNMOAEHCTBUI
OpPraHU3MOB B SKOCHCTEMAX.

IlepeHoc sHepruM M BEMIECTB MEXIY CMEXHBIMH JKOCHCTEMaMH. YCTOWYHBOCTH OPraHM3MOB,
MOMYJISALUI U 9KOCUCTEM B YCJIOBHSIX €CTECTBEHHBIX H aHTPOIIOT€HHBIX BO3/ICHCTBUI

1.5

Brocdepa - obmemranerapHas 06ono4ka 3eMid, T/Ie CYIIECTBYET WMJIM CYIIECTBOBAja XXH3Hb.
VYuenue B.M. Bepranckoro o 6uocdepe. Obnactu Onochepst u ee cocraB. JKuBoe BemIecTBO
o6uocdeps! U ero GyHKIUH.

3aKOHOMEPHOCTH CyIIeCTBOBaHUSA Ouocdepbl. OcoOeHHOCTH OWocdepsl Kak TrI00ambHOMH
sKocucTeMbl. /luHamudeckoe paBHOBecme B Oumocdepe. Kpyrosoporsl BemecTB M
OMoreoXMMHYECKIe IUKIIEI (YIiIepoa, a30ta). PUTMHIHOCTH siBIeHUH B Onocdepe.

3onanpHOCTh Onocdeprl. Ilonsarue o 6uome. OCHOBHBIE OMOMBI CYIITU: TYyHJpa, XBOWHBIE Jeca,
CMElIaHHbIE W LIMPOKOJHMCTBEHHBIE Jieca, CTEIH, CaBaHHbI, ITyCTBIHH, TPOIMYECKHE Jieca,
BBICOKOTOpBs. Kitumar, pacTuTeNbHbIi U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa U (QYHKIHUS JKHBBIX CHCTEM, OIICHKAa WX PECYypCHOTO TMOTeHIHana u OuochepHbIX
byHKINH

7.6

DKOJOrHYeCKre KPU3UCHl M HMX NPHYUHBL. BosneiicTBrue denoBeka Ha Ouocdepy. 3arps3HEHUE
BO3IYIIHOM cpenbl. OXpaHa BO3ayXa. 3arps3HeHHe BOJIHOUM cpenbl. OXpaHa BOIHBIX PECYPCOB.
Pa3pymenne moussl. OxpaHa MOYBEHHBIX peCcypcoB. MI3MeHeHre KiInMara.

AHTpPOIIOTEHHOE BO3JIEHCTBHE HAa PACTUTENLHBIM M >KUBOTHBIA MuUp. OXpaHa PacTUTEIHHOTO U
JKUBOTHOTO MUpa. OCHOBHBIE TIPUHITUIIBI OXpaHbl MPUpoabl. KpacHbie kaUrn. Oco6o oxpaHsemMbie
npupoansie Teppuropuu (OOIIT).

Boranndeckne caapl ¥ 300JI0THUECKUE TTAPKH.

OcCHOBHbIE TNPUHUUIBI YCTOMUMBOTO pa3BUTHSA 4YeNOBEUYEeCTBAa U MNpUpoAbl. PannoHanbHOE
MIPUPOJIOIONIH30BAHUE H COXPAaHCHHE OMOIIOTHYECKOTO PasHOo0pas3us 3emMitu
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