MyHHITMTIATPHOE aBTOHOMHOE 00111€00pa30BaTEIbHOE YUPEKICHHE
«Cpennsist o0meoopazoBarenbHas mkoiaa Ne 9 ¢ yriryOeHHBIM H3YYCHHEM

OTACJIBHBIX IIPCAMCTOB»

YTBepxkaena B coctase OOIT COO

PABOYASI ITPOT'PAMMA
y4eOHOro nmpeamera
BUOJIOT'UA
(FA3OBBIH yposenn)

CPEJIHEE OBIIEE OBPA3OBAHUE
(10-11 KJIACC)

Kpacnorypeunck 2025



MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OUOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEIEICHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4yeOHOro IMpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€, CoJIepKaHUs, pPE3yJbTaToB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHErO
obmero o6pasoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHNUHU B MTO3HAHUU KUBOUW MPUPOJIBI U 0OECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeieHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OHMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa 1o Ouosoruu Aa€T MpeacTaBICHHE O ILeNdx, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOro mnpeamera «buonorus», oOnpeAenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue Mo pasjeiaaM H TeMma,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 MaTrepuayia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTEeNIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nporpaMme mo OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIBHOU
NEeSATEIIbHOCTH/Y4eOHbIX JIEHCTBUN OOydYalolmuXcsli MO OCBOCHHUIO COJIEP KaHUs
OMOJIOrNYECKOr0 00pa30BaHMs.

B nporpamme no Ouonorun (10—11 kmaccel, 6a30BbIil ypOBEHB) peaan3oBaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Omaronmapsi 4emy B Hel
MPOCMATPUBAETCS HANPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
(GbOpMHpPOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJIOTUYECKOTO MBILIJIEHUS, IPEICTABIEHUI O 30pOBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyKarouled MpUPOIHOM cpene.
[Toaromy Hapsily ¢ U3ydeHHEM OOIIEOMOJIOTHYECKUX TEOPUid, a TakKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYLIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMHU YAEJIIEHO BHUMAHUE HCHOJb30BAHUIO
MOJIYYeHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETUYECKOTO KOHCYJIbTUPOBaHU, 000CHOBaHUS 9KOJIOTUYECKU
1EeJIecO00pa3HOro TMOBEACHUS B OKpY)KAlOIIeW NPUPOIHOM cpene, aHalu3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKAa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosiorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH VISl PEIICHUs] OJHOM U3 aKTyallbHBIX 3ajau IKOJIHHOTO OHOJIOTHYECKOTrO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOy4YaOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JIUHAMHYHO PpPa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3TAET
yCIOBUSL  JUIA: IO3HAHUS  3aKOHOB  JKMBOM  NpuUpOAbl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBILUIEHHS, IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouonmoruu odecnednBaeT yciaoBHs Uil (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpallMii OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpa¢uu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYCHUM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY I ONpENENEeHUs IMOAXOAO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COAEp>KaHUsA, MPEACTaBICHHOT0 B MporpaMMe [0
OMOJIOTHH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYILECTBIEH C MO3UIMHM KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPBIM O0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHusi 00IIECH KyJbTYphl, OMNpPEACISIONIME aJeKBAaTHOE TOBEJCHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTHUECKOM aesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HAaHUMU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM 71l POpMUPOBAHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpyKTypupoBaHHE COAEpX)aHUS Y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouosornuyeckas cucrema», «OpraHusMm Kak



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

Llenp m3yuenuss yueOHoro mpeamera «buonorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAaHUSMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCITIOJI30BaTh 3TH 3HAHMS JUII TPAMOTHBIX JEUCTBHII B OTHOLIEHWU OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JlocTikeHue 1enu u3ydeHus: yuyeOHoro npeamera «buonorus» Ha 0a30BoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CISAYIOMNX 3a/]1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHIIaX, CIyKAIIUX OCHOBOU
s (popMHUpOBaHUS TPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTUHE MHUpA, O
METOJlaX Hay4YHOI'0 MO3HAHMs, CTPOEHUU, MHOT000pa3uu U OCOOEHHOCTSIX KUBBIX
CUCTEM PA3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIINXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopmHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcss oOmeil KyJIbTypbl, (YHKIIHMOHAJIBHOM
IPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLIEHUBATH SIBJICHUS OKPYXKAIOLIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbITA, IOJYYECHHBIX IPHU
U3Y4YeHUU OHOJIOTUY;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIUTAHHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IO3HAHUSI UYEJIOBEKOM JKHBOMU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHWE IIEHHOCTU OMOJIOTMYECKUX 3HAHUW JUIsl TIOBBILIEHUS YPOBHS
HKOJIOTUYECKOM KYJIBTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKH MOCJIEICTBUM CBOEH AEATEIBHOCTH IO OTHOLIECHHIO K OKPY’KAIOLIEHN cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHWE U COONIOACHHE MeEp MNPOPUITAKTUKI
3a00J1eBaHUM.

B cucreme cpemnero oOuiero o6pasoBanust «buonorusi», m3zydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OO0S3aTENIbHBIM YYEOHBIM TMPEIMETOM, BXOMSIINM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydennsi 6uonaoruy Ha 6a30BOM ypOBHE CpeaHETo 001ero oopa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOIIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HaykKamu, (puiiocopueit, STUKON, SCTETUKON U MPaBOM.
Ponb Ouonoruu B (OpPMUPOBAHMM COBPEMEHHOM HAy4dyHON KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUpPOBaHUe, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOJIOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIiil OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTE0IIeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCcTpanuu:

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

O6opynoBanue: moaesb moJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpPODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/la 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BellecTB B kieTke. llomnepxkanue
OCMOTHUYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CcBoiicTBa OeikoB. buonormyeckue
GbyHKUIMUU OENKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIOKO3a, pubdo3a U JAE30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) M MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BO0B, OEJKOB U JIMMHUI0B KaK HCTOYHUKOB YHEPTHUHU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBBIX kKucnoT. Ctpoenne u Qynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKIHN.

[{uTosnorus — Hayka o kietke. KinerouHnas Teopust — npuMep B3auMOACHCTBUS
uaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak wnenoctHas xuBasg cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHYecKas U Ipokapuoruueckas. OcoOEHHOCTH
CTPOEHHMsI MpoKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTEHKA, INIMKOKAIUKC, MX
¢ynkun. [Inazmatuyeckas memOpaHa, €€ cBoiicTBa 1 pyHkuuu. [{utonnazma u eé
opraHousibl. OgHomemOpannbie opranousl kietku: JIIC, ammapart ['onbmxw,
TM30COMBI.  [107yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxaeHue MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJIETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. OyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHbslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0vuKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdeMoHCcTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. nelinen, P. Bupxos, k.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIEY.

Tabmuupl u cxemsl: «llepuoanueckas TabnuIa XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAbIY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosiekysibl



AT®», «CtpoeHne 3yKapuOTUYECKON KIIETKN», «CTpOoeHHE >KMBOTHOW KIIETKW,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE MJi MPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKpOIpEnapaTrbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

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

JlabopaTopHass pabota Ne 2. «M3ydyeHue CTpOeHHsS KJIETOK pacCTEHUH,
JKUBOTHBIX W OaKTepHil MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMapaTax M HX
OMHCAHUE.

Tema 4. ’/Ku3HeneATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEeH) U
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reteporpodHsblil. Pois dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®ortocunTe3. CeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHHU.

XeMocHHTEe3. XEeMOCHHTE3UPYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTalbl JHEPreTUYecKOro oOMeHa.
I'mukonus. bpoxenune u ero Buubl. KucCiIOpogHOE OKHUCIEHHE, WIH KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanus reHetudyeckoil uH@opManuu B KIETKE. | @HETHMYECKHH KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsuus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ictopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M KU3HCHHOTO IIMKJIa BHUPYCOB.
bakrepuodarn. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoaeduimra yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepTaza u  uHTerpasa. [Ipoduiakrtuka
pacrnpocTpaHEHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE 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», «CTpoeHue KIeTKn», Mojaens cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHHMe U HHANBHU/YAJIbHOE Pa3BUTHE OPTAaHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murto3sa. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKui CMBICT MUTO3A.

[Iporpammupyemast rubGenb KIETKU — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHHUS: JEJICHHE HaJBOE, II0YKOBAHHWE OJHO- M MHOI'OKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTraHU3MOB, €r0 3HAYEHHUE JUIS CEJICKIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYHS OT OECTIONOTO.

Meiio3. Cranuun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHMKM U sSMYHUKUA. OOpa3oBaHHWE W PA3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CIHEpPMAaTOTeHE3 U OBOIEHE3.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpHUOHANIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MMO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisiuusi, opraHoreHe3. IloctamOpuonanbHOe pasButue. TuUIbI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHO4YHOE). BnusHue



CpeIbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YpPOACTBA.

Poct u pasButue pacteHuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pacTEHHU», «BereraTuBHOE pa3MHOXKEHHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yenoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-anIuIuKanus «JlejieHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlabopatopHass pabora Ne 4. «/3yueHue CTPOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieicCTBEHHOCTh 1 MU3BMEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Mlctopus pa3BUTHs reHETUKU. POk nuroiaorun
U OMOpPUOJIOTUM B CTAHOBJICHMM T€HETHUKU. BKiam poccCHMCKUX U 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETHYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €JIWHO0-00pa3us THUOPHUIOB IIEPBOTO
nokoyieHus. IlpaBuno JOMHHUpPOBAHMS. 3aKOH PAaCUICIUICHUS MPU3HAKOB.
['unoresa ynctoTel rameT. [loHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpupaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupyouee ckpenmpane. Mcrnoap30BaHne aHATU3UPYIOIIETO CKPEIIMBAHUS
JUJISL OTIPEICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana 1o
CLEIUICHHOMY HACJIEJOBaHHUIO I'eHOB. HapylieHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOoMOCOMHasi TEOpHUSI HACIEACTBEHHOCTH. [ €HETUYECKHE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIE
XpoMocOoMBL. ['omorametrHele M reTeporaMeTHbie OpraHus3mbl. HaciienoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BUIbI ©3MEHUMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcHEACTBEHHOM  W3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOAU(PUKAIMMOHHON U3MEHUMBOCTU. BapranoHHbBIN psifi M BapualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, wiM TreHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTalmoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u nmpuuuHbl MyTanuid. MytareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHX PSAJIOB B HaciencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI T€HETHKHU
YeJIOBEKa: TCHECATOTHUICCKIM, OJIM3HEIIOBBIM, IIMNTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TE€HETUYECKUM. CoBpemeHHOE ONPENIECIICHHE TE€HOTHUIIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKA: TEeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpeApacloyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanuu. CTBOJOBbIE KIETKU. [IpuHUHAIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MTPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHKME. 3HAUEHUE MEAUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKNX 3a00I€BaHU YEI0BEKa.

JlemoHcTpanum:

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

Tabmumet u cxembl:  «MOHOTHOpPHAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAss OCHOBa», «3aKOH PACHICIUICHUS W €ro UHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTBHl  ramer», «JurubpugHoe  CKpeIIMBaHUEY,
«uTonoruyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3aumonencTBue AQJUICNIBHBIX TE€HOB», «le€HeTMYeckue KapTbl pACTEHUM,
JKUBOTHBIX W YEJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACJIEHOBaHUS,
CUEIUICHHOTO ¢ mnosiom», «Kapuotumbsl dYenoBeka ¢ KUBOTHBIX», «Buasl
W3MEHYUBOCTHY, «MoaudukanmonHas W3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBw», « MyTalimoHHas U3SMEHUYUBOCTD.

O6opynoBanue: Mojaenu-ammInkanmun «MOHOTHOPUIHOE CKpEIIUBAaHUEY,
«Hemonmunoe momuHupoBaHue», «JluruOpumanoe ckpenuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCeBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlaGoparopHass pabota Ne 5. «M3ydeHue pe3yapbTaTOB MOHOTMOPUIHOIO M
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabotra Ne 7. «AHanu3 MyTaluil y Ipo30(uiabsl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

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

Tema 7. Ceniekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYuyenue H. W. BaBumoBa 0 1eHTpax TMPOUCXOKIACHUS U MHOTO0Opasus
KYJBTYPHBIX pacTeHUM. LIeHTpbl NPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MaccoBbIi U MHANBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. BIm3KopoACTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yuctas nuHusA. CKpellMBaHHWE YMCTHIX JIMHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacTeHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

bHOTexXHOJIOTHA Kak OTpacib NPOU3BOACTBA. ['€HHas WMH)KEHEpuUs. OTallbl
co3ganust pexomOuHantHoM JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIOHAIBHOE PAa3MHOXKEHHUE PACTEHUU.
KJiloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

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

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

Tabmuiel u cxeMbl: Kapta «LIeHTpbl MPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMaliHUX KUBOTHBIX», «COpTa KyJIbTYpPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0bekTh OWOTexHOMOTHHY, «KileTouHble KyIbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJsKH TUIOJ0B H KOPHETIIIONOB AUKUX (OPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTopHble M npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbl U JOCTHXKEHHUS CEJIEKLIHUH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTo B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOpUU HA PA3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerensctBa HBOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJOB B MAJICOHTOJOTUYECKOW JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUs SMOPHOHOB PpAa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aAHAJIOTHYHbIE,
pYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXMMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IyTeH y BcCex
OpraHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHMS
JnapBuHU3Ma. JIBHKYIIUME CWUJIBI SBOJIONUU BUAOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BooIuu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBomorus. [lomysius kak eIMHUIA BUAA U SBOJIOIUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B mpupojae. MyTalOHHbBIN
MpoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBeHHbIil 0TOOp — HampaBisionuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMOLUHU. [Ipumepsl
NPUCIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UIHO-aAANTALUH.

Bun wu BumooOpazoBanue. Kpurepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkpoaBomorusi. DPopMbl  IBOMIONUU:  (usIeTUYECKas, JTUBEPreHTHAs,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxieHne OT HecCHelHaIu3uPOBaHHBIX MpeakoB. [Iporpeccupyromas
crienuanu3anys. AJanTuBHAS pagualius.

JleMoHCTpaUM:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Jdapsun, 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,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M CeMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCTIOCOOICHHUHN Y
XKUBOTHBIX», MOJieNb «OCHOBHBIE HANpPaABICHUS 3BOJIIOLMHU», 0ObEMHAs MOJEINb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wMupa, KoJuleKuusg «@POpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenapatsl «Pa3Butue Hacexkomoro», «Pa3Burue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, myTtanuu GOpMbI KPbUILEB U
OKpPACKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

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

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

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEACTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHHE XUMUUECKOU 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKM M HMX 3BOIIOLUS.
DopMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas spa u €€ mepuoibl: KEeMOPUKUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

Kaiino3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUU u
KUBOTHBIX. [T0osiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO0 MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BeKa. AHTPONOJIOTHs KaKk Hayka. PazButue npeacraBieHui o
IIPOUCXOXKJIEHUH 4YeJoBeKa. MeToApl HM3ydeHHsl aHTpororesesa. CxoacTBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
W3rOTOBIICHHE OPYAUH TpyAa, MBILUICHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHHM, YenoBek
pasyMHbIii. Haxoaku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pas3 JKU3HU, OPYIUSL.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaAlIbHAs),  MOHTOJOUIHAsS
(a3maTtcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX pPAC K YCJIOBHMSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. . Onapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ConaHEUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTtka», <«OKUBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHasi CHUCTeMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHenmme moam», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeyecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHAEpTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300pKEHUSI KAaMEHHBIX OpYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTMYecKass Talnuia, KouieKuus «Dopmel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTECHUN.

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOThI:

[Ipaktrueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSX).



OKCKypcHsl «IBOJIOLMA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPAEBEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abuotuyeckue, OWMOTHYECKHE U AaHTPOIOTeHHble. JleHCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (aKTOphI: CBET, TEMIIEpaTypa, BIAXHOCTh. DPOTONEPUOAH3M.
[IpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. IlapasutusMm, koomneparus,
MyTyajJu3M, KOMMEHCAJINW3M (KBApTHUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIU3M,
HEUTpaiu3M. 3HAu€HHE OWOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSILMNA: YHUCIEHHOCTh, IUJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMuka 4uCcI€eHHOCTH NOIMYJISIIUN U €€ peryssuus.

JlemoncTpanum:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUs
Opranu3moBy», «@otonepuoausm», «llonmynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruueckne 0COOEHHOCTH pacTeHUN M3
pPa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BinusHre cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. CooOmecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckass (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Okoyoruueckne cuctembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreoneHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTHI, PEAYLIEHTh. KpyroBOpoT BEMIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muieBbie) YPOBHU OKOCUCTEMBI. [luWimeBble I1€MA U CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: TPOAYKIHU, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCHCTEMa XBOWHOTO
VI IIIAPOKOJINCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

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

Yyenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEMIECTB W OMOTEOXMMHYECKHUE ITUKIIBI 3JIEMEHTOB (yTIIepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBo B 6nochepe 3emiin. AHTPONIOTeHHbIE U3MEHEHHs B Orocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIbI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usi Kak OCHOBa yCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
VIOpaBJICHUS TMPUPOJHBIMU pecypcaMd M HX HUCHoJb30oBaHue. JlocThxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaum:

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

Tabmuubr u cxemsl: «llumeBsie nenu», «bHOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHYECKAsT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneHo3s Bomoéma», «ArpoueHos», «lIpumepnsie
aHTPOTIOTCHHBIC  BO3JACHCTBUSA HAa TPHPOAY», «BakHeHIMe HCTOYHUKHU
3arpsI3HCHMSI BO3/IyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi COCTaBIISIOMIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3G dexTy, «DaKTOphI
pPaJMOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «OOmas crpykrypa Ouocheps»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIA dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B 0uocdepe», «KpyroBopor azota B mpUpoAe».

O6opynoBanue: Mojaelb-anmukamnus « TUnudHble OMOILIEHO3bI», TepOapwHii
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUICKIIMM pACTeHUU U
JKUBOTHBIX, MPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BH/IA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpaHSAEMbIX BHUIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJWyhe MOTHUBAIMM K OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH [IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAaMH, NPUCYIIMMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOCHUS mpeameTra «bruonorus» AOCTUTarOTCs B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JIEITEIHBHOCTH B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JYXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMHM, IMPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIleCCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PA3BUTUA BHYTPEHHEH TMO3UWLMM JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOIO OTHOIIEHHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepauuu, Opupoie U
OKPY’KAIOIIEH Cpee.

JInyHOCTHBIE pe3yibTaThl OCBOCHUsSI ydeOHoro mpeamera «buomorus»
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chopMHUPOBAaHHOW BHYTPEHHEH TMO3UIUECH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA W OMNbITA JIEITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCcKOro BOCIMTAHMSI:

c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00YYaIOMErocs Kak akTUBHOTO H

OTBETCTBEHHOTO YWIEHA POCCUICKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUH y4E€OHBIX M MO3HABATENBHBIX 3a/1ay, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCXKICHUSIMU, KyJIbTYPHBIMHU IIEHHOCTSAMHU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIHLHOTO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMN WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IIE€pPE]l
Ponunoi, ropmoctu 3a CBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OMOJIOTHMH, TOHMMAaHHUS 3HAYEHWS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
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,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKJIIOYAs ICTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIIECHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBHUS KUBOU MPUPOABI U €€ IECHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

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

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTAbIXa, perysipHas ¢uznueckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 30POBbIO U JKU3HU JIFO/ICH;

OCO3HAHUE MOCJIEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (yHOTpPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYI0IIO0HE;

TOTOBHOCTh K AKTUBHOW JEATEIHHOCTH TEXHOJIOTUYECKONM M COIMAbHOM
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CaMOCTOSITEIIBHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM NpoPhecCHOHAIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHHIO M C€aMOOOpPa30BAHHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOYHHUKY
YKU3HM Ha 3eMJie, OCHOBE €€ CYILECTBOBAHHS;

NOBBILIICHUE YPOBHS OSKOJOTMYECKOW KYyJbTYpbl: TNPUOOPETEHHUE OIbITA
IUTAHUPOBAHUS TOCTYNKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOUIEH CPEIbl;

OCO3HAaHHWE TI00aTBHOr0 XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHsS TpPU PEIICHUH TPoOJeM, CBSA3aHHBIX C PAMOHATHHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOCchephl);



aKTUBHOE HENPUATHE JEHUCTBUM, MPHUHOCIIIMX BpEI  OKPYKAIOIIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEJIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JIEATENBHOCTH dKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW M OOIIECTBEHHOM MPAKTHKH, OCHOBAHHOI'O Ha JIHAJIOre
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

MOHMMaHWEe crnenuduKd OHOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YEIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PAaBHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHH JJII COBPEMEHHOW LMBHIIMA3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh PECypCHbIEe  MPOOJEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBIXO/a U3 II00ATBHBIX AKOJOTHYECKUX MPOOJieM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIbHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3Y4YEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOIIEro MUPA U MPOUCXOISAIINX B HEM HM3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIE 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TTOJIYYEeHHUSI IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAaHHWE LEHHOCTH HAYYHOM JESATEIbHOCTH, T'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYEHHUIO HOBBIX 3HaHWM MO OWOJIOTHH B
COOTBETCTBHHU C KU3HEHHBIMH ITOTPEOHOCTSIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIMXCS
MEKIMCIUIUIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAyYHbIE MOHSITHUS, OTpakarollue
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHeUNu(PUKy METOJO0B TIO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEpPTus, SBJICHHE, MPOIECC,
CUCTEMa, Hay4YHbIH (akT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBaHUE,  HAOJIOJICHHE,  U3MEpPEHUE, OKCHEPUMEHT U JPYTHX),
YHUBEpCAJIbHbIE ydeOHbIC JAeHCTBHS (ITO3HABaTENbHbIE, KOMMYHUKATHBHbIC,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCsi, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIH30BaTh OCBOCHHBIE MEXAUCIUTUIMHAPHEIE,

MHUpPOBO33PEHUYECKHE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MetanpeameTHble pe3ysibTaThl OCBOEHMSI IMPOTPAMMBI CPEJHETO OOILEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJTbHBIMHU y4eOHbIMU MO3HABATEeJIbHbIMH
NeCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCupUKalu, 0000IIEHUS ), PACKPBIBATH CMBICII
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSTHUSAMH);

ONpEeNeNATh LENU JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JOCTHXKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIBHOCTU C IOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAKTOB U SIBJICHHI
YKUBOM MPUPOIBI;

CTPOUTH JIOTMYECKHE pPACCYXIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJIbI M 3aKJIFOUCHUS;

NPUMEHSTh CXEMHO-MO/IeJIbHbIE CpelcTBa ISt peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITCIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEaBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIETI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi npoljeM, CHOCOOHOCTBIO M TOTOBHOCTHIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3aj1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HAHHS, €T0 HWHTEPHpPETAlNH, MNPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/TaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJI€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSMU U METO/IAMH;

CTaBUTh M (OpMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEATEeTLHOCTH W KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apTyMEHTHI JIJIs JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTUYECKHA OIICHUBATH UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBISATh IEJICHANIPABICHHBIN MOUCK TEpPEeHOca CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh TMEPEHOCUTh 3HAHUSA B TMO3HABATEIbHYIO W MPAKTHYECKYIO 00JIacTH
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PA3HBIX MIPEIMETHBIX 001acTei;

BBIJIBUTATh HOBBIC WJEH, TpEjiaraTb OPUTHHAIBHBIC TOIXOJbI M PEIICHUS,
CTaBUTH MPOOJIEMBI U 33/1a4UH, JIOITYCKAIOIINE abTEPHATHBHBIC PEIIICHUS.

3) pa6ora c ungopmaunmeii:

OpPUEHTHUPOBATHLCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POpMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OHOJOTUYECKHX CIIOBapsSX U
CIIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax JaHHBIX, B WHTepHETE), aHaIM3UPOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHUS, KPUTUYECKH OIICHUBATH
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

pUOOpETaTh OIBIT KCIOIB30BAHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

UCIIONb30BaTh HAYYHBIM SI3BIK B KayecTBE CpeACTBa mpu paboTe ¢
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pacloO3HAaBaHWS W 3aMUTHl  WHOOpMaIuHy,
nH(OPMAIMOHHOM 6€30MaCHOCTH JIMYHOCTH.

OByaeHue YHHMBEPCAJIbLHBIMA KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JIMAQJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYXKJTaeMoOil TeMbl (YMEHUE 3aJ1aBaTh
BOIIPOCHI, BBICKA3bIBATH CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBISATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU GopMe (hopMyaupoBaTh CBOM BO3PAKEHHUS,

pa3BEPHYTO U JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpU pelIeHUU OUOIOTUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX NEUCTBHHN C y4€TOM OOIIUX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPTaHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

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

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JACHCTBHSX M NOCTYINKAax [0 OTHOLICHHUIO K JKMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLICHKY HOBBIM CUTYaLMsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTb OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIACTAX 3HAHWW, MOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CUTYyalllsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEIIAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUI, UCMOJIb30BaTh MPUEMBI peQIIEKCUH AJIsi OLEHKU CUTYyalluH, BhIOOpa
BEPHOI'O PELLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 MX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E 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 U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynabTaThl OcBoeHUs mporpamMmel COO mo Ouojoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielupruyecKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBHI 1O OCBOCHHIO, HHTEPIIPETAUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHUIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B pealibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABIECHBI IO T0J1aM 00yUYEHUSI.

[IpeameTHbIE pe3yNbTaThl OCBOCHHS yueOHOro npeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTb 3HAHUNA O MECTE U PO OMOJIOTUU B CUCTEME HAy4YHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBl MHpPa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH YE€JIOBEKA JUIsSl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKAHME OHUOJOIMYECKUX TEPMHHOB M MOHSTHM:
JKW3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (oOMEH BelIeCTB U IpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasT OpraHu3als KUBBIX CUCTEM,
CaMOBOCIIPOM3BEIeHUE (PENPOAYKIIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTh, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LEeHTpax MHOrooOpasusi u
MPOUCXOKJCHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUHU: HAOIIOICHUE U
OMKMCAHHWE MKUBBIX CHUCTEM, NPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSTHH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIECIATH CYIIECTBEHHBIE NPU3HAKH BUPYCOB, KIETOK IPOKAPHUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKE, (HOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meno03a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsI OOBSCHEHUS OMOJOTUYECKUX
MPOLIECCOB U SIBJICHUM, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOMN
KU3HU C IeNplo obOecredeHuss Oe30MacHOCTH CBOETO 3J0POBbsi U 3I0POBbSA
OKPY>KaIOIIUX JIIO/IeH, COOIOICHUS] HOPM IPaMOTHOTO MOBEJCHUS B OKPYXKAIOMICH
OPUPOJIHON cpene, NMOHMMaHUE HEOOXOJUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBPEMEHHOM OuoI0rNu " OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTAPHbIE TE€HETUYECKUE 3aJayd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAaHMsI IJIsl MpEJCKa3aHUsl HAcCJIEOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JITA0OPAaTOPHBIE M MIPaKTUYECKHUE padOThl, COOMIOATH
MpaBuiia py padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS W3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MaccOoBOW MH(pOpPMAlLMU, HAYYHO-OMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HMCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpenMeTHbIe pe3yiabTaThl OCBOEHUs ydueOHoro mpeameta «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAYYHOIO MHMPOBO33PEHHS, O BKIJIAJI€ POCCUUCKHX U
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOLMS, ABIKYIINUE CUJIbI ((haKTOPBI) IBOJIIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



HKOCHCTEMa, MPOAYLEHTbI, KOHCYMEHTBI, pEAYLEHThl, LEeNu MUTaHus,
AKOJIOTHYECKas Mpamua, OMoreoreHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN 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 SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEMbIMH BEIUYMHAMU, OOBSICHEHHE MOJIyYEHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYyYHBIX TMOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHUYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pPEIYyILIEHTOB,
OMOTeOIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
W3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMYECKHX (AaKTOPOB Ha OPraHU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa JHEPIMH B HKOCHCTEMAaX, AHTPONOIEHHBIX H3MEHEHHH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTUYECKUX
MIPOLIECCOB U SIBJICHUU, JUJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C 1enplo obecriedeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JIFO/ICH, COOI0IEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIIEH
IPUPOJTHON cpene, MOHUMAHUE HEOOXOIUMOCTH HCIOIB30BAHUS TOCTHXKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTAapHble OMOJIOIMYECKUE 3aJaud, COCTABIIATH CXEMBI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHUE BBINOJIHATH JIA0OPATOPHBIE M MpPaKTUYECKUE padOThl, COOMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHUYECKH OIEHWBATh M HWHTEPIPETUPOBATH HWHOOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoanuyecTBO yacos DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB U TeM nuppoBbIe
Ne i/t P Kourpoububie = IIpakTuyeckue (upp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcebl
bubnnoreka IIOK
1 b 2 0 1
HOJIOTHA faK Hayka https://m.edsoo.ru/7f41¢292
2 JKuBble cucteMbl U UX OpraHu3aIus 1 0 0 Bubmaorexa ITOK
https://m.edsoo.ru/7f41c292
bubnnoreka IIOK
3 X i 8 0 2
MMHUYECKHUI COCTaB U CTPOCHUE KIIETKU hitps://m.edsoo.ru/7f41¢292
bu6nuoreka [IOK
4 K 1 1
HSHCICATCIEHOCTD KIICTKH 6 https://m.edsoo.ru/7f41c292
5 Pa3zmHOXeHME M MHIUBUAYAIBHOE PA3BUTHE 5 0 | bubmuoteka [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnencTBeHHOCTL U H3MEHYUBOCTD 2 0 3 bubmmoteka [IOK
OpraHu3MoOB https://m.edsoo.ru/7f41c292
7 Cenexuusi oprann3MoB. OCHOBBI 3 0 0 bubnuotexa [JOK
OMOTEXHOJIOTHU https://m.edsoo.ru/7f41¢292
bu6nuoreka [IOK
P 1 1
8 C3CPBHOC BpeMA 0 https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 8




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbie
Ne o/m P Kounrpouabusie | Ilpakruyeckue (udpp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [IOK
1 2
IBOMOUKOHHA GHONOTHS ? 0 https://m.edsoo.ru/7f41cc74
) Bo3HuKHOBEHME U pa3BUTHE KU3HU Ha 9 0 | Bbu6moteka [JOK
3emie https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
3 5 0 2
OPraHH3Mbl  OKpYKAIOWAs Cpea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 Coo006 9 0 0
000IIeCTBA U IKOJIOTHIECKUE CUCTEMBI hitps://m.cdsoo.ru/7f41ecT4
bu6numorexa LIOK
P 2 2
> C3CPBHOC BpEMA 0 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Konrpoabubie | I[lpakTuueckue
n/n Bcero u3yyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 0 0 https://m.edsoo.ru/863e6122
https://m.edsoo0.ru/863e632a
MeTo1bl TO3HAHUA JKUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «/Mcronp30BaHuE pa3IMYHBIX 1 0 1 bubmorexa LHOK
P https:/m.edsoo.ru/863e6122
METO/IOB IPU U3YYEHUHU
OMOJOTHYECKIX 0OBEKTOBY
3 buoniornyeckue cucremsl, MpoLECcChl | 0 0 bubnuotexa [JOK
U UX U3y4YEHHE https://m.edsoo.ru/863e6564
4 XUMHUYECKUN COCTaB KIIeTKU. Boma u | 0 0 bu6mmorexa [IOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢
bubmuorexa [JOK
5 b .C 0 1 0 0
CITKH. -OCTAB H CTPOCHHE DEIIOB https://m.edsoo.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0 | bubnnoreka [JOK
KaTaJIUTUYECKON aKTUBHOCTHU https://m.edsoo0.ru/863e6b72
dbepMeHTOB (Ha IpUMepe aMIIIa3bl
WM KaTaa3bl)»
bu6 OK
7 VYranesonwl. JIunuasl 1 0 0 nbmmorexa L

https://m.edsoo.ru/863e6870




bubmuoreka [JOK

«Buonorua Kak Hayka», « KuBnie

8 Hyxnensosie knenotsl. AT® https://m.eds0o0.ru/863e6d5¢
9 Hcropust 1 METObI U3yUEHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.edsoo.ru/863e6e88
10 KieTka kak mnenoctHas KuBast
crucrema
CtpoeHue 3yKapuoTUYECKOM KIETKH.
JlaboparopHuas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U https://m.edsoo.ru/863e6ft0
OaxTepuii 0l MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OIIMCAaHHUE»
bu6mmoreka [JOK
12 OOMeH BelecTB Wi METab0JIU3M hitps/m.cdsoo.ru/863¢766¢
bu6mmoreka [IOK
13 ®otocuies. XemocHnTes https://m.eds00.ru/863e¢7¢98
JKu3HeHHBIN MK KISTKU. [{eneHue
kjeTku. Muros. JlabopatopHas
14 pabota Ne 3 «Habmronenue Murosa B bubmmnorexa [IOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpPEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEapaTaxj
. bubnuorexa [JOK
15 JHepreTureckuii oomen https://m.edsoo.ru/863e7aae
buocunTe3s Oenka. Peakmms
16 MaTPUYHOTO CUHTe3a. TpaHCsus bubmorexa HOK
https://m.edso0.ru/863e796¢e
— OmocuHTe3 Oenka
17 0O606uiatoLLMil YPOK No Temam bu6mmoreka [IOK

https://m.edso00.ru/863e796e




CUCTCMBI U UX OpraHu3alnusd»,
«XMMHYECKHI COCTaB U CTPOEHUE
KIIETKNY, «KU3HEAeITeIbHOCTD
kietkn». KontponsHas pabora.

Hexnerounsie ¢popmbl )KU3HH —

bubmuorexa [JOK

18
BUPYCHI https://m.edso0.ru/863e7540
bubmuorexa [JOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bubmuorexa [JOK
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJTOBBIX
kJ1eToK. OINI010TBOPEHHUE.
)1 JlaGopaTtopHnast pabota Ne 4 bubnuotexa [JOK
«3y4eHne cTpoeHus MOJIOBBIX https://m.edsoo.ru/863e81b6
KJIETOK Ha T'OTOBBIX
MUKpOIIpenaparax»
” NuauBHayanbHOE pa3BUTHE bu6mmoreka [JOK
OpraHHU3MOB https://m.edsoo.ru/863e8436
3 I'eneTnka — Hayka o bubnuoreka [IOK
HACJIEJICTBEHHOCTU U U3MEHYUBOCTH https://m.edsoo.ru/863e8612
3aKOHOMEPHOCTHU HACIEAOBAHUS
24 MpU3HaKoB. MOHOTHOpHUIHOE bubnnorexa LIOK
p ’ pu https://m.edsoo.ru/863e8878
CKpEITUBaHNE
WTHOPUIHOE CKPEINBAHUE. 3aKOH
25 f—IICSaBI/II:JI/IJIf/IOFO Haf::nuel OBaHMA bubnnorexa LIOK
a https://m.edsoo.ru/863e89a4
MPU3HAKOB
bu6 OK
26 ClerieHHO€E HaclIeIOBaHUE nosmorexa I1

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




npu3HakoB. JlabopaTtopHas pabota
Ne 5 «MI3yuenue pe3ysbTaToB
MOHOTUOPHUIAHOTO U AUTHOPHUTHOTO
CKpEIIMBaHUS y APO30QHIbI HA
TOTOBBIX MHUKPOIIpETIapaTax»»

I'enetuka noma. Hacienosanue

bubmuorexa [JOK

27 MPU3HAKOB, CLIETUIEHHBIX C ITOJIOM https://m.edso0.ru/863e8c60
N3menunBocts. Henacnencreennas
U3MEeHYUBOCTb. JlabopaTopHas

)3 pabota Ne 6. 3yuenue bubnuorexa [IOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BApUALMOHHOTO pAJia U
BApUALIMOHHON KPUBOM»

Hacnencrsennas n3MeHYHBOCTE.

79 JlaGopaTtopHnast pabora Ne 7. «Ananus bubnuotexa [JOK
MyTaIui y 1p0o30( bl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOIIpenaparax»

bu6mmoreka [IOK

30 Penrernka senonexa https://m.edsoo.ru/863e8d78

31 Cenexkuus Kak Hayka v MPOIeCcC bubmorexa LHOK

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

3 MeTo/bl U TOCTHKEHUS CENTEKIINU bu6mmorexa [IOK
pPacTEHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

13 buorexHonorus kak orpacib bubnnoreka [JOK
MPOU3BOJCTBA https://m.edsoo.ru/863e9336
PesepBHelit ypok. O6001IeHNE TTO

34 teme «HacneacTBeHHOCTh U

U3MEHYHUBOCTH OPTaHU3MOBY.
KoHnTtposbHas pabora.




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34




11 KJIACC

KosauyectBo yacos DJIEeKTPOHHbIE
Ne HMara uudposbie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3yyeHusi =~ oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 OBoo €TOo/Ibl €€ u3yue 1 0 0
BOJIOHILT H METOAR €€ HEyHett https://m.edsoo.ru/863ea20e
) Hcropus pasBuTHs IPEACTABICHUN 1 0 0 bubnnorexa [HOK
00 3BOTIOIIUHU https://m.eds00.1ru/863e9570
3 MuKpO3BOTIOLMS 1 0 0 Bubmorexa ITOK
https://m.edsoo.ru/863e9cle
[Homynsus kKak 31eMeHTapHast
€MHMIIA BUJIA ¥ 3BOJIOLUH.
4 Hﬂa6o aTo Hﬂafl abora Ne 1 1 0 1 bubmorexa HOK
parTopraz p B https://m.eds00.ru/863e99¢6
«CpaBHeHUE BUJIOB T10
MOP(OJIOTrHUECKOMY KPUTEPUIO»
JIBroKy1e cuibl (3JIeMEHTapHbIE bubnnoreka [JOK
5 1 0 0
(bakTopbI) FIBOIIOINH https://m.edsoo.ru/863e9da4
bubmuorexa [JOK
E i 1
6 CTECTBEHHBIH O0TOOP U ero (OpMbI 0 0 hitps/m.cdsoo.ru/863¢9ed0
Pe3ynbTate! 3BOMIONMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 BHU1000pa3zoBanue. JlaboparopHas 1 0 1 bubnuorexa [JOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
IpUCIOCOOICHHOCTH OpraHu3Ma u eé
OTHOCHUTEIILHOTO XapaKTepar
g Hamnpasnenus u nytu ] 0 0 bubnuoreka [IOK

MaKpO3BOJIOLUA

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




Heob6patumocTts 3BOIIOINH

Ucropus xu3nu Ha 3emiie U METObI

10 n
e€ U3yueHus
1 ['unore3sl MpOUCXOKACHUS KUZHU bubnuoreka [IOK
Ha 3emiie https://m.edsoo.ru/863eaSab
12 PazButue xxu3Hu Ha 3emiie o 3pam bubnnoreka [HOK
U Iepruogam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl 3BOJIIOLUU
PACTUTENIBHOTO U YKUBOTHOT'O MUpA.
13 [TpakTuueckast padorta Ne 1 bubnuorexa [JOK
«3yueHne UCKOIMaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUICKLUAX»
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpraHH4YECKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBeKa (aHTPOTIOTEHE?) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JIBuoxymiue cuibl (pakTopsl) bubnnoreka [JOK
aHTPOIIOTreHE3a https://m.edsoo.ru/863ead44
17 OcHOBHBIE CTaIUN HBOJIIOLIUN
4eJI0BeKa
13 Yenoseueckue pachl U IPUPOIHBIE bubnnorexka [JOK
aJlaITaly 4€JI0OBEKa https://m.edsoo.ru/863eaca2
PesepBHelil ypok. O6001IeHNE TT0
19 TeMe «BO3HMKHOBEHME U Pa3BUTHE
KU3HU Ha 3emiey». KontponbHas
pabora.
20 DKOJIOrHs KaK HayKa




Cpenpl 00uTaHUs U HKOJIOTHYECKHE

bu6mmoreka [IOK

21
dakTopbl https://m.edsoo.ru/863eafec
AbGuotnueckue GpakToOpHbI.
Jlaboparopnas pabota Ne 3.
22 «Mopdonoruueckne 0COOEHHOCTH bubmmorexa LIOK
p . https://m.edsoo.ru/863eb10e
pacTeHuil U3 pa3HbIX MECT
oOUTaHUY.
bubmuorexa [JOK
23 buornueckue gakropsl
¢ p https://m.edso00.ru/863eb348
DKOJIOTUYECKUE XapAKTEPUCTUKU
nonymsiuuu. [Ipaktuueckas pabora
24 No 2 «ITopcuér nmnoTHOCTH
MOMYJISILIUK Pa3HbIX BUJOB
pacTeHun»
)5 Coo0b1ecTBa OpraHu3MoB — bubnnorexka [JOK
OuoIeH03 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubnnorexka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTeNId SKOCUCTEMBI.
bu6mmoreka [JOK
27 OKOJIOTNYECKUE MTUPAMUJIBI.
. https://m.edsoo.ru/863eb5fa
CsaoticTBa 3xocucteM. Cykneccus
28 [IpupoaHbie s3KOCHCTEMBI
29 AHTpPONIOT€HHBIE YKOCUCTEMBI
30 Buocdepa — rnobanbHas bubmuoreka [IOK
IKOCHCTEMA 3eMJTH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmnoreka [JOK
ouocdepsl https://m.edsoo.ru/863ebd 16
32 YenoseuecTBo B Onocdepe 3emian




13 CocytiecTBoBaHUE TTPUPOJIBI U 1 bubnunoreka [JOK
YeJIOBEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHHE TEMBI

34 «Co0011ecTBa u 3KOJIOTUIECKUE 1
cuctembl». KonTposbHas padora.
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[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOI
oOpazoBaTenbHOM TporpaMmsl (10 kmacc)

Kon [IpoBepsieMbie MpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSEMOTO 00pa3zoBaTeNbHON IPOTPaMMBI CpeHero o0miero 00pa3oBaHus
pe3ynbTarta
1 ChopmupoBaHHOCT 3HAHUM O MeCT€ M POJM OHOJOTHH B CHUCTEME

HAYYHOTI'O 3HAHUS CCTCCTBCHHBIX HAYK, B q)OpMI/IpOBaHI/II/I COBpeMeHHOﬁ
eCTeCTBCHHO-Hay‘{HOﬁ KapTUHBlI MHUpAa W HAYYHOI'O MHUPOBO33PCHUS; O
BKJIA1C pOCCHﬁCKHX n Sap}I6C)KHBIX y‘lCHBIX-6I/IOJ'IOl"OB B PAa3BUTHC
6I/IOJ'IOI‘I/II/I; (bYHKHHOHaHBHOﬁ I'paMOTHOCTH 4YCJIOBCKa I PCHICHUSA
PKM3HCHHBIX 3a1a4

2 YMeHue PacCKpbIBaTh COACPIKAHUC OMOJIOTUYECKUX TCPMHUHOB U MMOHSATHUH:
PKU3Hb, KJICTKA, OpPTraHU3M; MeTa00Iu3M (O6MCH BCHICCTB U IIPCBPAILICHUC
3HepFI/II/I), ToME0oCTa3 (CaMOpery.HHLII/I}I), YPOBHECBAA OpraHU3alusl KUBBIX|
CHUCTCM, CaMOBOCITPOU3BEACHUC (perO,I[YKI_II/IH), HaCJICICTBCHHOCTD,
M3MCHYUBOCTL, POCT U pa3BUTHUC

3 YMeHue wusznarate OHOJOTMYECKHE Teopuu (KJIETOYHasi, XPOMOCOMHas,
MyTannoHHas1), 3akoHbl (I. Mennens, T. Moprana, H.. BaBuiosa) u
yaeHus (0 IIeHTpaX MHOrooOpa3usi M MPOUCXOXKACHUS KYJIbTYPHBIX
pactennii H.M. BaBuiosa), ompenenars rpaHullbl UX MPUMEHHUMOCTH K
PKUBBIM CHCTEMaM

4 'YMeHue BiIaieTh METOIaMH HAyYHOTO TMO3HAHUS B OMosiornu (Habto1eHne
M OINHWCaHWE J>XUBBIX CHCTEM, IIPOIECCOB W SBIICHWUH; OpTraHM3alus |
[MPOBEJICHUE OHMOJOTHYECKOTO JSKCIIEPUMEHTA, BBIIBHKCHHE THITOTE3BL;
BEISIBJICHHE 3aBUCUMOCTH MEX]Ty CCIIEAYEMbIMH BEIMYMHAMHE, OObSICHEHUE
[TOJIYYEHHBIX PE3y/IbTaTOB, UCIOJIB30BAHHBIX HAYYHBIX TMOHSATHH, TCOPHHA 1
3aKOHOB; YMEHHE JeJlaTh BBIBOJIBI Ha OCHOBAaHWU  IOJIYYCHHBIX
[pE3YIIHTATOB)




5 YMeHre BBIICIATh CYIIECTBEHHBIC TPU3HAKH BUPYCOB, KJICTOK IPOKAPUOT U
PYKapHOT, OJTHOKJIIETOYHBIX U MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH
porieccoB  oOMeHa BEIIECTB W IPEBpAIlCHUS JHEPTUUM B  KIETKE,
(boTOCHHTE3a, TUIACTHYECKOTO M 3HEPreTHYECKOro OOMEHa, XEMOCHHTE3a,
MUTO3a, Meio03a, OIUIOJOTBOPCHHS, PA3MHOXKCHUS, HHIUBUIYaIHbHOTO
[pa3BUTHS OpraHu3Ma (OHTOTCHE3)

6 YMmenue IPUMCEHATH ITOJYUYCHHBIC 3HAHUSA JIA 00BsACHEHHST OMOTOTHYECKUX
[IPOLCCCOB H HBHCHHﬁ, A [OPpUHATHA TPAKTHYCCKUX peI_HeHI/Iﬁ B
HOBCGHHCBHOﬁ JKHU3HM B LCIIX obecreyeHnst 0€30IIACHOCTH CBOETO
3AOPOBbA W 3J0POBbA  OKPYKAIOMIUX J'IIOI[CI‘/'I, CO6J'IIO,Z[€HI/I$I HOpM
PAMOTHOI'O IIOBCACHHUSA B Oprxca}omeﬁ l'IpPIpOI[HOﬁ cpeac; NMOHMMAHUC
HeO6XOI[I/IMOCTI/I KCIIOJIb30BaHUS JTOCTHIKCHHUIU COBpeMCHHOﬁ OMOJOruu U
OHMOTEXHOJIOTHI JJIA PalOHAJIbHOI'O ITPHUPOJ0IT0JIb30BAHU S

7 YMeHue peuiatb OSJICMCHTAPHLIC TI'CHCTHUYCCKUC 3a/d4d Ha MOHO- U
I[I/II‘I/I6pI/II[HOG CKpCIIUBAHUC, CLHCINICHHOC HACJICAOBAHUEC, COCTABJIATD)
CXCMBI MOHOFI/I6pI/I)IHOF0 CKpCHIMBaHUA AJII NPCACKa3aHWsA HACJIICAOBAHUS
IIPU3HAKOB Yy OPTaHU3MOB

8 YMeHue BBINOMHATH Ja0OpaTOpHbIE W MpaKTUYecKue paboThl, cOOI0AaTh
paBuia mpu paboTe ¢ yueOHbBIM U 1a00paTOpHBIM 000PYJOBAHUEM
9 YMeHne KpUTHUYECKH OLEHUBAaTh M HMHTEPIPETHPOBATH HH(POPMAIIUIO

OHOJIOTMYECKOT0 COJIEPIKAHUS, BKIIIOYAIONIYIO IICEBJAOHAYYHbIE 3HAHUS W3
paznuuHbix  ucToyHukoB (CMMU, HayuHO-mONynsipHBIE MaTepHalbl);
PTUYECKHE aCMEeKThl COBPEMEHHBIX UCCIIEIOBAaHUN B OHMOJIOTMU, MEAUIIMHE,
OHOTEXHOJIOTHH

10 'YMeHne co3naBaTh COOCTBEHHBIE IMHCHMEHHBIE W YCTHBIE COOOIICHWS,
000011ast OMOJIOTHYECKYI0 HWH(OpPMAIMI0O W3 HECKOIBKUX HMCTOYHUKOB,
FpaMOTHO HNCITIOJIB30BaAThH HOHSITI/II\/'IHBII\/'I annapaT 6I/IOJ'IOFI/II/I

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
obpasoBarenbHO TTporpamMmsl 11 kimacca

Kon [IpoBepsieMble peaMETHBIE Pe3yJIbTaThl OCBOCHHSI OCHOBHOU
MIPOBEPSIEMOTO 00pa3zoBaTenbHON MPOTrpaMMBbl CPETHETO 00IIIEer0 00pa30BaHUS




pe3yJipraTta

1

ChopMUpOBaHHOCTh 3HAHWK O MECT€ W POJH OHOJOTHH B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (OPMUPOBAHWU COBPEMEHHOU
€CTECTBCHHO-HAYYHOH KapTHHBI MHUpPa W HAYYHOTO MHPOBO33PEHUS; O
BKJIAJIC POCCHUICKHMX U 3apyOCKHBIX YYCHBIX-OHMOJIOTOB B Pa3BHUTHUE
Oounonoruy; (PyHKIMOHAILHONH T'PaMOTHOCTH 4YeJOBEKAa JJIsi pPEUICHUS
PKU3HEHHBIX 337124

YMeHne packpbIBaTh COJIEp)KaHHE OMOJIOTHYECKHX TEPMHUHOB M IMOHATHI:
BUJ, TIOMYJSALUS, TCHOMOH, SBOJIONWS, IBIXKYyIUME CHIbI ((PakTOpsI)
PBOJIIOLIMM,  IPUCIIOCOOJIEHHOCTb ~ OPraHU3MOB,  BMJI000pa3oBaHHE,
PKOJIOTHYECKHE  (PAKTOpBI, SKOCHUCTEMa, MPOAYIECHTHI, KOHCYMEHTHI,
peAYyLEHTbl, LENU NUTaHWs, SKOJIOrMuYecKas NupaMuja, OUOreoleHO3,
orochepa

YMeHue wuznaratb OHOJOTUYECKHE TEOpHH (SBOMIOLUMOHHAs Teopus Y.
I[apBI/IHa, CHUHTCTHUYCCKAsA TCOPHA 3BOJIIOIII/II/I), 3aKOHbI 1 3aKOHOMCPHOCTH
(3aponprmeBoro cxojactea K.M. bapa, uepenoBanus ri1aBHBIX HalpaBlIeHUN
u nyred opomonmu  A.H. CeseprioBa, ydenuss o Ouocdepe B.U.
BepHanckoro), ompeaensaTh TPaHULBI WX TPUMEHUMOCTH K JKUBBIM
cucTeEMaM

YMeHue BiIaieTh METOIaMi Hay4YHOTO MO3HAHUS B OnMosioruu (HaOIro1eHue

1 OINUCaHWE JKUBBIX CHUCTEM, MPOILECCOB U SBICHHI; OpraHu3anus u

[pOBeJCHUE OMOJIOTMYECKOT0 OKCIIEPHUMEHTa, BBIIBIKEHHUE THIIOTE3bI;

BEHISIBJICHHE 3aBUCIMOCTH MEX]y HCCIETYEMbIMHA BETHYMHAMH, O0BICHEHUE

[MOJIYYEHHBIX PE3yIbTaTOB, UCTIOIb30BAHHBIX HAYYHBIX MOHSATHI, TEOpU U

3aKOHOB; YMEHHE JelaTh BBIBOJbI HAa OCHOBAaHUHM TOTYyYEHHBIX
€3yJIbTaTOB)

YMeHue BBIACNATh CYLIECTBEHHBIE NPU3HAKU CTPOCHHSI OMOJIOTHYECKHX|
00BEKTOB: BUIOB, MOMYJISAIMHA, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB,
OHOTEOIIEHO30B M IKOCUCTEM; OCOOEHHOCTH IPOLIECCOB HACIEICTBEHHOM
M3MEHUNBOCTH, €CTECTBEHHOT' O orbopa, BU000pa30BaHus,
[IPUCIIOCOOICHHOCTH OPTaHU3MOB, JAEHCTBHS SKOJOTMUYECKUX (DAKTOpOB HA|
OpraHM3MBbl, IIEPEHOCA BELIECTB M II0TOKAa DSHEPrUU B HKOCHCTEMAX,

AQHTPONIOTCHHBIX ~ M3MEHEHH B  DKOCHCTEMAX CBOEM  MECTHOCTH,




KpYyroBOpOTa BEUIECTB U OMOre0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHue NpUMEHSTh MOJy4YeHHbIe 3HaHUS 7151 OObSICHEHUS OMOIOTHYECKUX|
[POLIECCOB UM SIBJICHUH, M TPHUHATHS MPAKTUYECKUX pELICHUH B
[MOBCEIHEBHOM JKM3HM B LEIsIX oOecnedyeHus Oe30MacHOCTH CBOEro
3IOPOBbS U 3JI0pPOBbS  OKPYXAIOMIMX JIIOJCH, COOMIOJEHUS HOPM
[PaMOTHOTO MOBEACHUS B OKpYKalolleld MPHUPOIHOIN cpeie; MOHUMaHUE
HE0OXO0IMMOCTH HCIIOIb30BaHUSI JOCTHKEHUI COBPEMEHHON OMOJIOTUU IS
[paIlMOHATILHOTO MPUPOAONOIB30BAHNUS

'YMeHue peumarb 3JICMCHTAPHbBIC OMOJI0OrHYeCcKUe 3ada4yu, COCTAaBJIATh CXCMBbI
IICPCHOCA BCUICCTB U OHCPIH B OKOCUCTCMAX (I_Iel'II/I HI/ITaHI/Iﬂ)

YMeHue BBINOJIHATH J1a00paTOPHBIE U MPAaKTHYECKHUE PaOOThHI, COOIIOIATH
paBwia npu paboTe ¢ yueOHbIM U J1abopaTOPHBIM 000pyOBaHUEM

YMeHHe KpUTHYECKH OLEHHBATh WM HHTEPIPETHPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO COAEP)KaHUS, BKIFOYAIONIYIO TICEBIOHAyYHbIC 3HAHUS W3
paznuuHbiX HcTouHukoB (CMU, HayyHO-momyssipHbIE MaTepUabl);
[paccMaTpuBaTh IJI00AbHBIE KOJOTUYECKUE MPOOJIEMbl COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIIEHUIO K HUM COOCTBEHHYIO TO3UIIHIO
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'YMeHue co3naBaTh COOCTBEHHBIE TMHCHMEHHBIE M YCTHBIE COOOIIEHUS,
000011ast  OMOJIOTUYECKYI0 HWH(OpPMAIMI0O U3 HECKOIBKUX HCTOYHUKOB,

rpaMOTHO HCIT0JIb30BAaTh MOHSITANHBIN arnmapar OHoJIOTHH




[IpoBepsiembie anemMeHTHI coaepskanus (10 kiacc)

Kon ITpoBepsieMblii 3JIEMEHT COJlepKAHUS

1 |buonorus kak Hayka

1.1 |bronorus - Hayka o xuBoW npupoje. Posb 6uonoruu B GopMUpOBaHHH COBPEMEHHOM
Hay4qHOU KapTUHBI Mupa. CucreMa OMOJIOTMYEeCKUX HAYK
1.2Metoapl TO3HAHWS JKUBOW MpUPOABI (HAOJIONEHHE, OKCICPHMEHT, OIKCAHUE,
M3MepeHne, KiracCu(puKalys, MOJIEIMPOBAHNE, CTATUCTUYECKAst 00pad0OTKa JTaHHBIX)

2 DKuBbIe CHCTEMBI M HX OpTraHH3aIUs
2.1 DKuBble cucrembl (OMOCHCTEMBI) Kak mpeAMeT u3ydeHus Ouosnorun. CBoicTBa
ObuocHcTeM U UX pa3HooOpasue
2.2|YpoBHH  OpraHu3alud  OHOCHCTEM:  MOJICKYJISIPHO-TEHETHYECKUH,  KICTOYHBIH,
OpraHU3MEHHbIH, MONMYISIIUOHHO-BUIOBOM, SKOCUCTEMHBIH, OrocdepHbIit

3 [Xumuueckuii COCTaB M CTPOCHHE KIETKU
3.1 [Xumuueckuid  cocTaB  KISTKH. ~ XUMHYECKHE  DJIIEMEHTBI:  MaKpODJIEMEHTHI,
MUKpossieMeHThl. Bosna u MuHepanpHble BemiecTBa. DYHKIMU BOJABI M MUHEPAIbHBIX|
BeriecTB B kieTke. [loaiepkanne ocMOTHYECKOro bagaHca

3.2 |benku. CoctaB 1 CTpoeHUE OETKOB. AMUHOKHCIIOTHI - MOHOMEPHI OenkoB. HezameHnMbIe]
1 3aMEHUMBIE aMUHOKHCIIOTBI. AMHUHOKHCIIOTHBIN COCTaB. Y POBHHU CTPYKTYPhI OCIIKOBOM
MOJICKYJIBI  (TIepBUYHAsI, BTOPHYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa).
XuMHudeckue cBoicTBa OeKoB. bruonorndyeckne GyHKIHN OEITKOB.

DepMeHTHl - Ononormdeckue karanmzaTopbl. CTpoeHue (depMeHTa: aKTHBHBIM ILICHTD,




cyoctpatHas cnenuduvyHocts. Kodepmentsl. Buramuubl. Otinuuus (pepMeHTOB OT
HEOPraHMUYECKUX KaTaJIn3aTOpPOB
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YrineBoapl: MoHoOcaxapuabl (TJIrOKO3a, pubo3a W JIe30KCMpH003a), aUcaxapujbl
(caxapo3a, JJakT03a) U ToJMcaxapuabl (KpaxMall, TIIUKOTeH, IeJITI0II03a). buomorndeckue]
(hYHKIIMH YTIIEBOJIOB.

Ulunuaael:  Tpurimnepuasl, crepounl, dochomunuasl. ['uapodribHO-ruaApodhOOHBIE
cBolicTBa. buonormueckue ¢GyHKkuuu JUNuIoB. CpaBHEHHE YIJIEBOJOB, OCJIKOB W
UITHITHIOB KaK HICTOYHUKOB DHEPTUHU
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Hyxnennosbie kucnotsl: JJHK n PHK. Hykneotuasl - MOHOMEpBI HyKJI€MHOBBIX KHCIIOT.
Ctpoenue u pynkunu JJHK. Ctpoenue un pynkuuu PHK. AT®: ctpoenne u pyHkimuu

3.5

]_II/ITOJ'IOFI/ISI - HayKa O KJICTKC. Knerounas TCOPHU:. MeTto b1 N3YUCHUS KIICTOK

3.6

KieTka kak nenoctHas xuBas cucrema. O01uye Npu3Haky KJIETOK: 3aMKHYTas Hapy>KHas
MemOpana, monekynsl JIHK kak reHeTHueckuii anmapar, CucTeMa CHHTe3a Oerka

3.7

Tunbl KIETOK: JyKapHOTHUECKass H mIpokapuotuyeckas. OCOOCHHOCTH CTpPOCHUS
pokapuoTuueckon kieTku. Kierounas crenka Oakrepuii. CTpoeHHE 2YKapUOTHYECKOH
Kj1eTKd. OCHOBHBIE OTJIMYUS PACTUTENIBHOM, )KUBOTHON M TPUOHOM KIIETKH

3.8

[loBEpXHOCTHBIE CTPYKTYpPBl KJIETOK - KJIETOYHAsl CT€HKA, INIMKOKAJIUKC, UX (YHKIIHMH.
[[na3maTuueckass memOpaHa, ee cBoiicTBa M QyHKIuMH. LluTomiasma u ee opraHOUIbI.
OnHoMeMOpaHHBIE OpPTraHOUIBI KJIETKU: SHAoIutazmatudeckas ceth (DIIC), ammapar
['onbxu, M30coMBl. [10yaBTOHOMHBIE OpPraHOUABI KJIIETKU: MUTOXOHIPHUH, MIJIACTUIBL.
[IporcxoxaeHrne MUTOXOHAPUH U mactul. Bunel minactua. HemeMOpaHHble opraHouabl
KJIETKA: pUOOCOMBI, KJIETOUHBIM LEHTpP, PECHUYKH, KTYTUKH. DYHKIHMHM OPraHOUIOB
Ki1eTKH. BriroueHus
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SAnpo - perynsaTopHblil HeHTp KiaeTku. CTpoeHue sijpa: sigepHas 000104Ka, KapuoIuiasma,
XPOMATHH, SIPBIIIKO. XPOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

4 DKusHenesTenbHOCTD KICTKH

4.1 |O06MeH BeliecTB, WJIM METa0OIM3M. AccUMWIAIMUS (IJIACTUYECKU OOMEH) u
CCUMIIIALUS  (DHEPreTHYeCKuil OOMEeH) - JBe CTOPOHBI E€IMHOTO Mpolecca
MeTabonmm3ma. Tumbl oOMeHa BemeCTB: aBTOTPO(MHBIN U TerepoTpodHbIid. Poip
(hepMEeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUH YHEPTUU B KIETKE

4.2 |dorocunTe3. CeeroBas u TeMHOBas (a3el QorocuHTe3a. Peakumm ¢orocuHTe3a.




DddexkTuBHOCTH HOTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3a NI KU3HM Ha 3emie. BiausHue
YCIIOBHH cpenbl Ha (POTOCHHTE3 W CHOCOOBI TOBBIIICHUS €ro IMPOJYKTUBHOCTH Y|
KYJIbTYPHBIX PACTEHUM.

XeMmocuHTe3. XeMOCHHTE3UPYIOIKe OakTepuu. 3HAUCHUE XEMOCHHTE3a IS JKU3HHU Ha
Bemie

4.3

ODHepreTndyeckuii OoOMEH B  KIETKe. PaclierniieHue BeIIeCTB, BBIICICHUE |
AKKYMYJIMPOBaHUE HSHEPIHMHM B KIETKE. JTalbl dHEPreTHYecKoro ooOmeHa. [ nmukonus.
bpoxxenne u ero BuIbl. KHCIOpPOJHOE OKUCIICHWE, WM KIECTOYHOE JIbIXaHHE.
D) PeKTUBHOCTD HIHEPTETHUECKOT0 OOMEHa

4.4

Peakiiun matpuuHoro cuHre3a. I'enermueckas uH(popmanus u JIHK. Peanmzanus
reHETHYeCKOM uWH(popManuu B KiIeTKe. [©HEeTHMYeCKMH KOJ HM €ro CBOWCTBA.
Tpanckpuniuss - wmatpuunblii cuHTe3 PHK. Tpancnmsaumss - OwocuHTes Oernka.
KonupoBanue aMmuHOKHCIOT. Pois pubocom B OrocuHTe3e Oenka

4.5

Heknetounsie ¢opMbl xu3HU - BUpychl. Mcrtopusi otTkpeitus BupycoB (..
BanoBckuii). OCOOEHHOCTH CTPOCHHUS U KM3HENEATEIbHOCTH BUPYCOB. bakTepuodaru.
bone3sHun pacTeHuid, JKMBOTHBIX M 4YEJIOBEKa, BbI3bIBaEMbIE BUpycamMHu. Bupyc
umMmyHonepunura yenoseka (BUY) -  BozGymurens CIIMIa. Ilpodunaktuka
acIpoCTPaHEHMsI BUPYCHBIX 3a00J1eBaHUN

Pa3sMHOKEHNE M MHIUBUIYAIbHOE PA3BUTHE OPraHU3MOB

5.1

KiieTouHblil LMK, WIM XU3HEHHBIM nuki kietku. MuTepdaza u mmros. Ilpoueccsl,
nporekaromue B uHTepdasze. Permmukanums - peakumss marpuuHoro cunresa JIHK.
CtpoeHue XpoMocoM. XpOMOCOMHBIM HAOOp - KapUOTHUIL. [UTIIIOUIHBIN U TaruIOWIHBIH]
XpoMOcOMHbIe HaOopbl. Xpomatuibl. lluTonornueckue OCHOBBI PAa3MHOKEHUS H
VHIMBUTyaJIbBHOTO Pa3BUTHUSI OPTaHU3MOB.

Jlenenne knerkn - muro3. Crammm murto3a. IIpomecchl, MpouCXOAsdmMe Ha pa3HbIX
CTaJAMsAX MUTO3a. BHOJIOrMYeCcKuil CMBICII MATO3a

5.2

@DopmMbl  pa3MHOXKEHMsI OpraHM3MOB: Oecroioe u mojoBoe. Buael Oecrionoro
Pa3MHOXKEHHUS:  JIeJIeHHMEe  HaJBOE, IOYKOBaHME OJHO- M  MHOTOKJIETOYHBIX,
CriopooOpa3oBaHHEe, BEreTaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KJIOHHWPOBAHUE
OpPraHU3MOB, €r0 3HaYEHHE JUIs CETIEKIIUN
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[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT O€CIOIoro0.
Meito3. Cranuu meiiosa. [Iponeccsl, npoucxoasdimuye Ha ctagusix meiosa. [loBeneHue




xpomocoM B Mero3e. Kpoccunrosep. buosiornueckuii CMbIC M 3HAaYEHUE MEi03a
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["amerorenes - mpolecc 00pa3oBaHus MOJOBBIX KIETOK y KUBOTHBIX. [10JI0BbIE JKeme3bl:
CEeMEHHMKH M su4HUKA. OOpazoBaHME M pa3BUTHE TOJIOBBIX KJIETOK - TaMeT
(ciepmaTo3ouy, sifliekieTka) - crnepMaroreHe3 u ooreHe3. OcoOEHHOCTH CTPOEHUS
STI1IeKJIETOK U criepmaTo3ouioB. Omiogorsopenue. Ilaprenorenes

5.5

MHnuBuayanbHOE pa3BUTHE (OHTOreHEe3). DMOpPHOHAIBLHOE pa3BUTHE (IMOpPHOTEHE3).
OJTtambl  SMOPUOHAJIBHOTO PAa3BUTHSA y TIO3BOHOYHBIX JKMBOTHBIX: JpOOJICHHE,
racTpyJsLus, OpraHoreHes. [TocTamOproHaBEHOE pa3BUTHE. Turbr
[MOCTAIMOPHOHAILHOTO PA3BUTHUS: TPSMOE, HEeNpsiMoe (JIMYMHOYHOE). BiusHue cpenbl Ha
[Pa3BUTHE OPraHU3MOB; (PaKTOPBI, CIOCOOHBIC BBI3BIBATH BPOXKIACHHBIC YPOICTBA.

PocT u pa3zButue pacrenuii. OHTOTeHe3 IBETKOBOTO PACTEHUS: CTPOSHHE CEMEHH, CTaIu1
[pa3BUTHSI

6 |HacneqcTBEHHOCTh M K3MEHYMBOCTh OPraHH3MOB

6.1 [Ipenmer u 3amaun reHeTUku. VicTopusi pa3BUTHS TeHETUKH. Bkiag poccHiickux u
3apyOeXKHBIX YYEHBIX B pa3BUTHE I'€HETUKH. MeToJbl F€HETUKHU (THOPUA0IOrHUYECKUM,
[UTOT€HETUYECKUH, MOJEKYIIpHO-reHeTHYeckuii). OCHOBHbIE T'€HETHUYECKHE MOHSITHSL.
['eHeTHYECKasE CHMBOJIMKA, HCIIOIb3YEMasl B CXEMaX CKPEIMBAHUM

6.2 [3akOHOMEPHOCTH  HACJIEJIOBaHUS  NPHU3HAKOB, yCTaHOBIACHHbIE [. MeHaenem.

MOHOTHOPHITHOE CKpEIIUBaHUE. 3aKOH €IWHOOOpa3us THOPHIOB MEPBOTO IMOKOJICHHS.
[IpaBmiio JOMUHUPOBAaHUA. 3aKOH pacUIeINIEHUs] MPU3HAKOB. [ MIIoTe3a YUCTOTHI TaMeT.
[ToyTHOE M HETOJIHOE TOMHUHHPOBAHHE.

JlurnOpuIHOEe  CKpeIIMBaHWE. 3aKOH HE3aBHCHMOTO HACJICIOBAaHUS  IMPU3HAKOB.
[{uTOreHeTHYeCKue  OCHOBBI ~ JIUTHOPUIIHOTO  CKPEIIMBAaHHSA.  AHAIH3UPYIOIIEE
CKpeluBaHue. VICronb30BaHWe aHATM3UPYIONIETO CKPEIIMBAHUS JUISL  ONpECIICHUs
reHOTHUIIa 0CO0H

6.3

CuerieHHOe HaclieZjoBaHue mpu3HakoB. Pabora T. Moprana mno clremieHHOMY
Hacle0BaHUIO TeHOB. HapylleHue cLeIuleHus TeHOB B pe3yibTaTe KPOCCHHIOBEpA.
X poMOCOMHasi TEOpHs HAClIEACTBEHHOCTH. [ eHeTuueckue KapThl.

['eHeTHKa mos1a. XpOMOCOMHOE OIpeesieHrne 10J1a. AyTOCOMBI U TTOJIOBBIE XPOMOCOMBI.
["oMoraMeTHBIE 1 rereporaMEeTHbIC OPraHu3MBbl. HaCHe}IOBaHI/Ie IMPU3HAKOB, CHCIIJICHHBIX
C 110JIOM

6.4

113MEHYHNBOCTb. BI/II[BI U3MEHYHMBOCTH: HCEHACICACTBCHHAasA MW HACJICACTBCHHAa. Ponw




Cpelbl B HEHACIEACTBEHHOW W3MEHUYMBOCTH. XapaKTEepUCTHKa MOIU(PUKALMOHHON
M3MEHYMBOCTH. BapuanuoHHBIA psi W BapuanuoHHas KpuBas. Hopma peakuuun
npu3Haka. KonnuecTBeHHbIE U KaueCTBEHHBIE MTPU3HAKU U UX HOpMa peakunu. CBOICTBA)
MO (PUKAITMOHHON U3MEHUYUBOCTH

6.5

HacaencrBeHHas, WU T€HOTHIIMYECKAs, M3MEHYNBOCTE. KOMOMHATHBHAS H3MEHUYMBOCTb.
Melio3 ¥ TO0JIOBOM MPOIECC - OCHOBa KOMOMHATHBHON M3MEHYMBOCTH. MyTalMoOHHAs
M3MEHYMBOCTh. Kimaccudukarius MyTaluii: TeHHbIE XpOMOCOMHBIE, TCHOMHBIE. YacToTa u
[pPUYMHB MyTanuid. MyTtareHHble (akToppl. 3aKOH TOMOJOTUYECKUX PSJIOB B
HaclieacTBeHHoM n3MeHunBoctyu H.M. BaBuioBa

6.6

['eHeTnka denoBeka. Kapuorumn yenoBeka. OCHOBHBIE METOABI T'€HETHKH YEJIOBEKa:
eHEaTOTUYECKHI, OJIM3HEIOBBIN, ITUTOTCHETUYECKUN, OMOXUMUYECKUH, MOJIEKYISIPHO-
FCHETUYCCKHUH. CoBpeMeHHOE onpeeIcHue TCHOTHIIA: IMOJIHOT€HOMHOC
CEKBCHUPOBAHHE, TCHOTUIIMPOBaHWE, B TOM 4ucie ¢ nomombio [IIP-ananmm3a.
HacnencrBeHHble 3a001eBaHUs YeI0BEKa: TeHHbIC 00JIe3HU, OOJIE3HU C HACJICACTBEHHOM
[PEAPACIIONOKEHHOCTBI0, XPOMOCOMHBIC Oone3Hn. CoMaThyecKHue M TI'eHEepPaTHUBHBIC
MyTanud. [IpuHIMOBL 3710poBOTO 00pa3a »KU3HU, JUATHOCTHKH, NPOPUIAKTHKU U
medyeHns reHeTHUeCKux Oose3Heil. MenKko-TeHeTHYecKoe KOHCYIbTHPOBaHNEe. 3HAUCHUE]
MEIUIIMHCKOW TeHETHKH B TPEJOTBPAIICHUHM W JICUEHUU TEeHETHYEeCKUX 3a0osieBaHUi
yeoBeKa

CGJ'IGKI_[I/ISI OpTaHN3MOB. OCHOBBI OMOTEXHOJIOTHH

7.1

CenekIus Kak HayKa U MpoIecc. 3apoXKIeHUE CeNeKIuu U noMectukarus. Yuenue H.1.
BapuiioBa 0 IIEeHTpax MPOUCXOXKAECHUS U MHOI000pa3us KyJIbTypHBIX pacTeHUl. LIeHTphl
IMIPONUCXOXKIACHUA JOMAITHUX )XMBOTHBIX. COpT , IOpoJa, mTaMm

7.2

CoBpeMeHHbIE METOJIbI CeNeKUUU. MaccoBbIil U MHIUBUIYalIbHBIH OTOOPHI B CEIEKIUY|
pacTeHMi W JKUBOTHBIX. OIlEHKa JKCTepbepa. DIM3KOPOACTBEHHOE CKPEIIMBAHUE -
MHOpuaAnHT. Ynctas nuHus. CKpelmBaHue YUCTHIX JUHUU. ['eTeposuc, wim rudpumaHas
cwiia. HeponactBeHHoe ckpemiuBanue - ayrOpuauHr. OtjaneHHas TUOpuAu3anus U ee
ycriexu. VCKyCCTBEHHBIM MyTareHe3 M TOJYYEHHE MNOJUILUIOWJIOB. JlocThxeHus
CEJIEKIINH PACTEHUH, )KMBOTHBIX 1 MUKPOOPTaHU3MOB

7.3

buoTexHOIOrUA Kak OTpaciib MPOW3BOACTBA. ['€HHAs WHXKEHEpHs. OTambl CO3JaHUS
pekomOuHantHo JIHK w TpaHcreHHeix opranusmoB. Kierounass WHXKEHEpHS.
Knetounsle KynbTypbl. MHUKPOKJIOHAJIBHOE pa3MHOXKEHHUE pacTeHuid. KioHupoBaHue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SIMICTBEHHBIX ~ OPraHM3MOB. OJKOJOTMYECKHE U




|3TI/IquKI/Ie npo6isieMbl. MO - renerndyeckn MoaMGUIIMPOBAHHBIE OPraHU3MBI

ITpoBepsiemble aneMeHThI coaepxkanust (11 kacc)

Kon [IpoBepsieMblil AJIEMEHT COJEPKAHUS

1 [DBontonMoHHas OUOJIOTUA

1.1 [DBosOLIMOHHASI TEOPUS U €€ MECTO B OMOJIOTHH.

CBuzperenscTBa 3BoIONMHU. llajgeoHTONMOrHYECKHE: MOCIEAOBATENbHOCTh IOSBICHUS
BUJIOB B TAJICOHTOJIOTMYECKON JICTOMHCH, MepexoaHbie Gopmbl. bruoreorpadudeckue:
CXOJCTBO W paznuuue (ayH u ¢uiop MaTepHUKOB M OCTPOBOB. DMOPHOIOTHYECKHE:
CXOACTBa MW pPa3InviuAa 3M6pI/IOHOB Pa3sHbIX BHJOB ITO3BOHOYHBIX. CpaBHI/ITeJ'II)HO-
AHATOMUYCCKHEC: TOMOJIOTMYHBIC, AHAJOTHUYHBIC, PYAUMCHTAPHBLIC OpraHbl, aTaBU3MBbI.
MoneKyIsIpHO-OMOXUMHUYECKHE: CXOICTBO MEXaHW3MOB HACJIEICTBEHHOCTH U OCHOBHBIX
METa0OJTMUECKUX MyTeH Y BCEX OPraHN3MOB

1.2 DBomonnonnass teopuss Y. [lapuna. [Ipeanochuiku BO3HHKHOBEHHUS JapBUHH3MA.
JIBroKyIIMEe CHIJIBI 3BOJIOLMKM BHUAOB 1O JlapBHUHY (M30BITOYHOE pa3sMHOXKEHHE IpU
OrpaHMYEHHOCTH PECYPCOB, HEONPEAEIIEHHAs: H3MEHUNBOCTb, 00pb0a 3a CyIleCTBOBaHUE,
€CTECTBEHHBIN 0TOOD)

1.3 |CunTernueckas teopus 3Bomonun (CTD) U 0OCHOBHBIE ee MOI0KEeHUSI. MUKPOIBOIIOIIHS.
HOHy.]'IfIIII/ISI KakK €JUHHIa BuJa U 5BOJIIOIINN

1.4 [Terwkyrue cuibl ((pakTopbl) SBOJIOIMU BHIOB B MpHUpojae. MyTallMOHHBINA MPOIECC U
KOMOWHATHBHAST M3MEHYMBOCTH. [lOMynsIioHHBIE BONHBI U apeii¢ reHoB. M3omsnus u

Murpanusi. EcTtecTBeHHbI 0TOOp - HampaBistomuii  ¢akrtop 3Bomonuu. Dopmsbl
€CTECTBEHHOT'0 0TOOpA.
[IprcriocOONEeHHOCT, ~ OPraHM3MOB  Kak  pe3yiabTarT  d3Bomonuu.  [Ipumepsr

MpUCTIOCOO0TIEHUH Y OpraHu3MoB. ApoMop(ho3bl U HINOAJANTAIIUH.
Bun u BupooOpazoBanue. Kpurepun Buma. OcHoBHbE (GOpPMBI BHA000pa30BaHMUS:
reorpapuueckoe, 3K0JI0rHIecKoe

1.5 MaxkposBosmonust. @opmbl IBOIIONKKU: (PUeTHYECKasi, TUBEPTeHTHAs, KOHBEPreHTHAs,
napaensHas. HeoOpatumocTs 3BOMIONNN




Bo3HnkHOBEHHE U Pa3BUTHE )XKW3HU HA 3emie

2.1

JloHay4dHbIe MpeACTaBICHUS O 3apOXKICHUH KU3HU. HayuHble runoTe3sl BOZHUKHOBEHUS
PKU3HM Ha  3emuie:  abWoreHe3 M HAHCHEpMHUA.  XUMHYECKas  HBOJIIOLIMSL.
OKCIEepUMEHTAIbHOE TOATBEP)KICHHE XUMUYEeCKoW »sBoionuu. HavanbHble 5Tarbl
ouonorrnueckoir ooy, ['mnoresa PHK-mupa. IlepBbie KJIETKM W HX DBOJIOIMS.
DopMupoOBaHrE OCHOBHBIX T'PYIII KUBBIX OPraHU3MOB

2.2

PazBuTne ku3HM Ha 3emsie 1o 3paM u nepuoaam. Karapxeil. Apxeickas u
nmpoTepo3oiickas 3pel. [laneo3oiickas spa u ee mepuobl: KeMOPHUIICKUHN, OPJOBUKCKUMA,
CUJIIypUNCKHUI, JIE€BOHCKUM, KaMEHHOYTOJIbHBIM, NepMckuil. Me3o3olickas 3pa u ee
[EpUObI; TPUACOBBIHN, FOPCKUH, MEIIOBOM.

KaitHo30iiCcKass 3pa M €€ NEepuoJbl: MaJCOreHOBbIN, HEOT€HOBBIM, AHTPONOTECHOBBII.
XapakTepucTUKa KJIMMAaTa U T€O0JOTMYECKHUX IporeccoB. OCHOBHBIE 3Talbl 3BOJIOLMHY
[PACTUTEIIHLHOTO U KUBOTHOTO MUpa. ApoMopd0o3bl Y pacTeHui U KUBOTHBIX. [losiBIeHue,
[paclBET U BHIMUpAHUE TPy )KUBBIX OPraHU3MOB

2.3

Cuctema OpraHMyecKoro Mupa Kak oTpaxeHue 3Boolui. OCHOBHBIE CUCTEMaTHYECKUE
pyMIIbl OPraHU3MOB
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OBOJIOLMS 4eJoBeKa. AHTPOIOJIOTHS Kak Hayka. Pa3BuTue mnpeacraBieHUil o
[IPOMCXOXKICHUN YesoBeKa. MeToabl M3ydyeHus aHTpororeHe3a. CxoncTBa M pa3ivyus
yesoBeKa U )KMBOTHBIX. CHCTEMAaTUUECKOE MOJI0KEHHE YEJIOBEKa.

JIBuokymue cuiabl  (pakTopbl) aHTpomoreHe3a. HaciencTBeHHas W3MEHUYMBOCTh U
ecTecTBeHHBIH 0TOOp. OOIIeCTBEHHBI 00pa3 >KU3HU, M3TOTOBIEHHWE OpPYAWN Tpyaa,
MBIIIUIEHHUE, PEYb

2.5

(OCHOBHBIE CTaJWHM W BETBU 3BOJIIOIUM YEJIOBEKA: aBCTPATONUTEKH, UenoBEK yMelnblid,
UenoBexk npsMoxonsmmii, YenoBek HeaHAepTanbCkuil, YenoBek paszymHbiil. Haxoaku
MCKOIMAeMBIX OCTAHKOB, BpEMsI CYIIIECTBOBAaHHUS, O00JACTh pacHpocTpaHEHUus, o0BeM
COJIOBHOT'O MO3ra, 00pa3 KHU3HU, OPYAMS

2.6

UenoBeueckne packl. OCHOBHBIE OOJIBIIINE PACHI: €BPOIECOUIHAS (€Bpa3uiicKas), HErpo-
ABCTpajioniHasl (SKBATOpHAJbHAS), MOHTOJIOMJIHAs (a3MaTcKo-aMepuKaHcKasi). YepTsl
[PUCTIOCOOJICHHOCTH TPEICTaBUTENEH YeIOBEUYECKHX pac K YCIOBUSM CYIECTBOBaHHUS.
EnnHcTBO uenoBeueckux pac. Kpuruka pacuzma

OpranusMbl 1 OKpy>Karolas cpeia

3.1

DKOIOTrUs Kak HayKa. 3az[atm U pasaciibl  5KOJIOT'HU. MGTOHBI OKOJJOTHYCCKHUX




HCCJIe,I[OBaHPlﬁ. DKOJIOTHYECKOE MHUPOBO33PCHUC. Cpenm 0o0UTaHUSA OpraHnu3MoB: BOJHAaA,
HAa3CMHO-BO3AYyIIHAs, IOYBCHHAA, BHYTPHUOPIraHU3MCHHAs

3.2

Oxonorudeckue ¢akropel. Kinaccudukamus skonornyeckux (akTopoB: aOMOTHYECKUE,
OroTHYecKue U aHTponoreHHsle. JlelicTBre IKOJIOrHYeCKUX (PaKTOPOB HA OPTaHU3MBI
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AOuoTnueckue  (QakToOphpl: CBET, TEMIEparypa, BIAKHOCTb. DOTONEPUOIU3M.
[IpricriocoOneHusi OpraHu3MoB K JEHCTBUIO abMoTHYecKuX (akTopoB. buonoruueckue
PUTMBI
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buotnueckue Qaxtopel. Buabl OMOTHYECKMX  B3aMMOJCHCTBHI: KOHKYpEHIUS,
XUIIHAYECTBO,  MMapa3uTU3M,  MyTyalau3M,  KOMMEHCaIM3M  (HaxJIeOHMYECTBO,
KBapTUPAHTCTBO), aMEHCAIIU3M, HeUTpanu3M. 3HaueHue OMOTHUECKHUX B3aUMOJICHCTBUM
IUIsI CYIIIECTBOBAHUSI OPraHU3MOB B MPUPOAHBIX COOOIIECTBAX

3.5

(OKOJIOTUYECKUE XapaKTEPUCTUKU Nomyisiuuv. OCHOBHBIE IIOKA3aTENU IOMYJISIINU:
YUCIIEHHOCTh, IUIOTHOCTh, POXKIa€MOCTh, CMEPTHOCTb, IPUPOCT, MUrpauus. /[nHamMuka)
YMCIICHHOCTH IONYJIALIMU U €€ PEryJsius

COO6HI€CTB3 1 5KOJOTHUYCCKUEC CUCTEMBI

CooOmiectBo  opraHu3mMoB -  OuoneHo3. CTpykTypbl  OHOLIEHO3a:  BUAOBaf,
[pOCTpaHCTBEHHAs, Tpopuueckas (numienast). Bunpl-nomuHantel. CBsi3u B OMOLIEHO3€

4.2

(JKoJorudyeckrue cuctembl (9kocuctembl). IloHdaTHe 00 sKOocHMCTEME M OMOTreoleHO3E.
DyHKIIMOHATBHBIE KOMIOHEHTHI YKOCHUCTEMBI: TPOIYIEHTHI, KOHCYMEHTHI, PEAyICHTHI.
KpyroBopoT BemecTB U MOTOK PHEPTUU B IKOcUcTeMe. Tpoduueckue (MUIleBbe) ypOBHU
procucTeMbl. [Iumessle nenu u cetu. OCHOBHBIE MOKAa3aTelu 3KOCHCTEMBI: Omomacca,
MPOAYKIMS. OKOJOTHYECKHE MTHUPAMUABI: TPOIYKIMH, YHCICHHOCTH, OMOMACCHI.
(CBOMCTBA YKOCHUCTEM: YCTOMYMBOCTD, CAMOPETYJISINUs, pa3Buthe. CyKieccust

4.3

[TpupoaHbIE 3KOCHUCTEMBbI. DKOCHCTEMBI 03€p U pPEK. DKOCHUCTeMa XBOWHOTO WJIH|

[IIMPOKOJIMCTBEHHOTO Jieca.

AHTPOTIOT€HHBIC 3KOCUCTEMBI. ATPO’KOCHUCTEMBI. Y pOOIKOoCcHCcTeMBbl. bronoruueckoe u

XO3HCTBEHHOE 3HAYEHUE arpOdKOCHCTEM U YPOOIKOCUCTEM.

bropazHooOpasue kak (GakTop ycToHunBOCTH 3KOocUcTeM. CoXpaHeHHE OMOJIOTHYECKOTO
a3HooOpa3us Ha 3emiie

4.4

Yuyenne B.U. Bepnanckoro o Ouocdepe. I'panuibl, coctaB u CTpyKTypa Omocheps.
PKuBoe BemectBo u ero ¢yHkuuu. OcobeHHOCTH OHOchepbl Kak II00aTbHOM

procucTeMbl. JlnHaMuueckoe paBHOBecHe U oOpartHas cBsi3b B Ouochepe. KpyroBopotsr




BCIICCTB M OHMOTCOXMMHUYECKHE UKl JJIEMEHTOB (yriepona, a30oTa). 30HAIbHOCTH
orocdepsl. OCHOBHBIC OMOMBI CYIITH

4.5 YenoBeuectBo B Ouochepe 3emian. AHTPOIOreHHBIC H3MEHEHHss B Ouocdepe.
["1100aJIbHBIC PKOJIOTHYECKUE TPOOIEMBI.

OcHOBa palMOHAIBLHOTO YIPABICHHUS TPUPOIAHBIMH PECypcamMH M WX HCIOJIb30BaHUE.
JlocTrokeHust OMOJIOTHH U OXpaHa MPHPOJIBI

[Iposepsiembie Ha EI'D o 6uonoruu TpedboBanms
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MPOrpaMmbl
cpenHero oomero oopa3oBaHus

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOCHUS OCHOBHOM
IIpoBEpsieM 00pa3oBaTeNbHON MPOTPAMMBI CPETHETO 001Ier0 00pa3oBaHuUs
oro
TpeboBaHU
s
1 CpopMUPOBAHHOCTH 3HAHUHN O MECTE M POJIU OMOJIOTHH B CHCTEME €CTECTBEHHBIX

HayK, B (JOPMHUPOBAaHUU COBPEMEHHOW €CTECTBEHHOHAYYHON KapTUHBI MUpPA, B
[MO3HAHWM 3aKOHOB TPUPOJABI M PEUICHWU KU3HEHHO BaXXHBIX COIHAIBHO-
PTUYECKUX, IKOHOMUYECKUX, IKOJIOTHIECKUX MPOOIEM YeJIOBEUECTBa, a TaAKKE B
PEIICHUH BOMPOCOB PAIMOHATIBLHOTO TPHUPOAOIOIL30BaHMS, B (POPMUPOBAHUH
[[EHHOCTHOTO OTHOILIEHUS K TPHUpPOAE, OOILIECTBY, UYENOBEKY; O BKJAJe
POCCUICKUX U 3apyO€KHBIX YUCHBIX - OMOJIOTOB B Pa3BUTHE OUOJIOTHU

2 Bnagenue cucremMoil 3HaHMH 00 OCHOBHBIX METOJAaX HAYYHOIO TIIO3HAHUSA,
MCIIOJIb3YEMBIX B OMOJIOTMYECKUX HCCIIE0BAHUSAX KHUBBIX 0OBEKTOB U IKOCHCTEM
(ommcanue, M3MEpeHue, MpoBeAeHNE HAOMIOIEHU), croco0aMy BBISIBICHUS U
OLIEHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE.

'YMeHue BBIIBUTATh TUIIOTE3b], IPOBEPATH UX SKCIEPUMEHTAbHBIMU CPEACTBAMU,
(opMynMpys Lellb HCCIEIOBAHUS, AHAIM3UPOBATH MOIYYEHHBIE pPE3yJbTaThl U
N1CJIaTh BBIBOJBL.

BbIsiBIIEHHE 3aBHCHMOCTH MEXIY HCCIEAYEMbIMH BEJIMYMHAMM, OOBSICHEHHUE




IMOJIYYCHHBIX PE3YJIbTAaTOB U (bOpMy.]'II/IpOBaHI/Ie BbIBOAOB C HCIIOJIB30BAaHUEM
IHAYYHbIX HOHHTHﬁ, TCOpI/Iﬁ 1 3aKOHOB

YMeHue BiageTh CHCTEMOM OHOJIOTMYECKUX 3HAHWUM, KOTOpas BKIIOYAET:
OCHOBOTMOJIararoiue OMoIOrnuecKue TEPMUHBI U MOHATUS (KU3Hb, KJIETKA, TKaHb,
OpraH, OpraHus3M, BHJ, MONYJSAIUS, OJKOCHCTeMa, OuoleHo3, Ouocdepa;
MeTabonu3M, TOMEOCTa3, KJIETOYHbIH UMMYHUTET, OuocuHTe3  Oelka,
OHOIONIMMEpPBI,  JUCKPETHOCTh,  CaMOPEryJAllUs,  CaMOBOCIIPOM3BEIEHUE,
HACJIEICTBEHHOCTh, U3MEHYMBOCTb, YHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE);
Ouosiornueckre Teopuu: kKiaetouHas Tteopus T. I[lIBanna, M. Illneiinena, P.
BupxoBa; KiIOHaIbHO-CeEeKTUBHOTO MMMyHuTeTa I1. Dpnux, .M. Meunukosa,
XpOMOCOMHAasi Teopusi HacieAcTBeHHOCTH T. MopraHa, 3aKOH 3apOAbILIEBOIO
cxoactBa K. bapa, sBomonmonnas teopuss Y. JlapBuHa, CUHTETUYECKAs] TEOPUS
bBOIONIMK, Teopusi aHTpomoreHe3a Y. JlapBuna; Teopus OuoreoreHo3a B.H.
CykaueBa; yuenue H.M. BaBuiioBa o meHTpax MHOrooOpas3usi U IPOUCXOXKICHUS
KyJIbTypHbIX pacteHuii, yueHue A.H. CeBepuoBa O MyTsAX U HaNpaBIICHUSIX
pBomonnK, yueHue B.M. BepnHanckoro - o Ouocdepe); 3akoHbI (equHO0Opa3us
[TOTOMKOB II€PBOTO IIOKOJIEHHUsI, pACIICIUICHUS IIPU3HAKOB, HE3aBUCUMOIO
HacJIeIOBaHUs NMPU3HAKOB ['. MeHens; clenieHHoro Hacien0BaHus NPU3HAKOB U
HapylieHus cueruieHuss reHoB T. Moprasa; TrOMOJOTHMYECKHX pPsIOB B
HacyiencTBeHHOM n3MeHunBocTy H.M. BaBunoBa; renernueckoro paBHoBecus JIx.
Xapaun u B. Baitn6epra; 3apoasimeBoro cxozactsa K. bopa; 6uorenernueckuii
3akoH J. ['ekkens, @. Mronnepa);

[IPUHIIMITBI (YUCTOTHI FTAMET, KOMIUIEMEHTAPHOCTH);

mpaswia (MuaIMyMa FO. JInbuxa, 5KOIOrH4ecKoi MUpaMu bl YUCEN, OMOMACCHI U
OHEPIrUH);

runotessl (koauepsatHoi A.M. Omapuna, nepBuuHoro Oynsona JIx. XomnjaeliHa,
Mukpocoep C. Dokca, pudosuma T. Uek)

'YMenue peuiath IMOUCKOBBLIC OMOJIOTHYeCKUe 3aa4yu; BBIABJIATE MNPUYNHHO-
CJICACTBCHHBIC CBA3M MCKIAY HCCICAYCMbIMU OHOJIOTUYECKUMH 06’LCKTE[MI/I,
nmpoueccaMm " ABJICHUAMH, [JACJIIaTb BBIBOABI MW TPOrHO3bI Ha OCHOBAHUU
IMOJIYUYCHHBIX PC3YJIbTATOB,

COCTABJISITb I'CHOTUIIMYCCKUC CXCMblI CKPCHIMBAHUA JIA  Pa3HbBIX THUIIOB
HACJICOAOBAHUA ITPU3HAKOB Y OPraHu3MOB, COCTABJIATH CXCMbI ICPCHOCA BCIICCTB U




DHCPIMH B OKOCHUCTEMAX (I.[GHI/I IIMTaHUsA, ITMIICBBIC CeTI/I)

'YMeHue ycTaHaBiIMBaTh B3aUMOCBS3M MEXIY CTPOCHHEM U (QYHKUUAMU:
OpPraHOMJOB, KIETOK pa3HbIX TKaHEW, OpraHaMd U CHUCTEMaMH OPIaHOB Y|
pacTeHUH, )KUBOTHBIX M YEJIOBEKa; MEXKIY dTarmamMu OOMEHa BELIECTB; 3TalaMu
KJIETOYHOTO  IIMKJIa M JKU3HEHHBIX  LMKIOB  OPraHM3MOB;  3TalaMu
BMOPUOHAIBHOTO Pa3BUTHS; TEHOTUIIOM M ()eHOTUIIOM, (EHOTUIIOM U (haKTOpaMu
cpelbl 0OUTaHUs; MPOLECCAMH SBOJIOIUH; JABIKYIIMMHU CHJIaMU aHTPOIOreHe3a;
KOMITOHEHTAMHU PAa3JIMYHBIX 9KOCUCTEM M MPUCTOCOOTICHUSIMU K HUIM OPraHu3MOB

'YMeHue BBIICNATh CYIIeCTBEHHBIE TPU3HAKHU:

CTPOCHHUSI BUPYCOB, KJICTOK MPOKAPHOT M DSYKAPUOT; OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOLIEHO30B, SKOCHUCTEM H OHOC(EpHI;
CTPOCHHUSI OpPraHOB W CHUCTEM OpPraHOB pACTCHUH, JKUBOTHBIX, 4YEJIOBEKa;
[POIIECCOB  KHU3HEIEATSILHOCTH, TPOTEKANIMX B OpPraHU3Max pacTCHUH,
PKUBOTHBIX M 4YEJOBEKa; OHOJIOrMYECKMX IIPOIIECCOB: OOMEHa BEIIECTB
(MeTaboam3M), HpOpPMAIIMK U TIPEBPAIEHUS SHEPTHH, OPOKECHHUSI, aBTOTPOPHOTO
1 TeTepoTpo(HOro THUMOB MUTaHUS, (POTOCHHTE3a U XEMOCHUHTE3a, MHTO3a,
Meiio3a, TaMeToreHesza, SMOpHOTeHe3a, MOCTIMOPHOHAIBLHOTO  Pa3BUTHS,
Pa3MHOXKEHHUS, HUHIUBUAYATbHOTO  pa3BUTHS  OpraHu3Ma (OHTOTEHE3a),
B3aMMOJICHICTBUSI TE€HOB, TeTepo3uca; JEHCTBUN HCKYCCTBEHHOTO OTOOpa,
CTaOWIM3UPYIOLIET0, ABMXKYIIETO M Pa3phIBAIOIIETO €CTECTBEHHOIO OTOOpa;
QIIIOTNIATPUYECKOT0 U CHUMITATPUYECKOTO BHI000PA30BAHUS; BIUSHUS ABMKYIINX
CHJI DBOJIIOLIMM Ha TeHO(MOHJ MOMYNSIHNH;, MPUCIOCOOICHHOCTH OPraHU3MOB K
cpene oOuTaHUs, YepeIoOBaHUS HANIPaBIEHUI IBOIOLNN; KPYrOBOPOTA BEIIECTB U
[MOTOKA YHEPTUU B DKOCHCTEMAX

ChopMUPOBAaHHOCTb YMEHHUS BBIIEIATH CYIIECTBEHHBIE IPHU3HAKH BHUPYCOB,
KJIETOK TPOKapuOT M DYKApUOT; OJHOKJIETOYHBIX U  MHOTIOKJIETOYHBIX
OpPraHU3MOB, BHJIOB, OHOIrE€OIIEHO30B U HKOCHCTEM; OCOOEHHOCTU MPOLIECCOB
oOMEHa BELIECTB M TNPEBpalleHHus OSHEpruM B  KJIeTKe, (OTOCUHTE3a,
[IACTUYECKOT0 M HHEPreTHYecKOro oOMeHa, XEMOCHHTE3a, MHTO03a, MeHo3a,
OILUIOIOTBOPEHUS, PA3BUTHUS U PA3MHOKEHUS, WHIUBUIYAIbHOIO pPa3BUTHUSA
opranuszMa (OHTOreHe3a), OOpbObI 3a CYyIIECTBOBAHHE, €CTECTBEHHOro OTOOpa,
BH1000pa30BaHus, MPUCIIOCOOIECHHOCTH OPTraHU3MOB K Cpejie 0OUTaHUs, BIUSHUS
KOMIIOHEHTOB 3KOCHCTEM, AHTPOIIOT€HHBIX H3MEHEHUH B DSKOCUCTEMAX CBOEH




MECTHOCTH, KPYTOBOPOTA BEIIECTB U MpPEeBpallleHus SHEpruu B buocdepe

8 'YMenue HCII0JIBb30BAaTh COOTBETCTBYIOIIUE ApPTYMCHTHI, 6I/IOJ'IOFI/ILIGCKYIO
TCPMUHOJIOTUIO U CUMBOJIMKY JIA JOKA3aTCIIbCTBA POACTBA OPraHU3MOB PA3HBIX
CUCTCMATHUYCCKUX TIPYIII; B3aUMOCBA3HM OPraHUu3MOB MW CpPECAbI 06I/ITaHI/I$I;
CAMHCTBA 4YCJIOBCUCCKUX pac, HCO6XOI[I/IMOCTI/I 3A0POBOI0 o6pa3a JKHN3HU,
COXPAaHCHUA pa3Hoo6p33H;1 BHJIOB U 3KOCHUCTEM KaK YCJIOBHA COCYIICCTBOBAHUA
IIPHUPOABLI K YEJIOBCUCCTBA

9 'YMeHue KpUTHYCCKH OLICHUBATDH I/IH(bOpMaI_II/IIO OMOJIOrUYECKOI0 COACPIKAHUA,
MHTCPIIPCTUPOBATE  OTHYCCKHEC  ACIICKTbI COBPCMCHHBIX I/ICCJ'IG,I[OBaHI/Iﬁ B
6I/IOJ'IOI‘I/II/I, MCOUIIUHE, 6I/IOT6XHOJ'IOFI/II/I; pacCMaTpuBaThb r100a7abHbIE]
PDKOJOTHYCCKHEC HpO6JI€MBI COBPCMCHHOCTH, (bOpMHpOBaTb 110 OTHOIICHHUIO K HUM
CO6CTB€HHYIO ITO3UIIHIO

IlepeueHs 351eMEHTOB coepKaHUsl, TpoBepsieMbIX Ha EI'D
1o 61onorun

Kox IIpoBepsieMblii 2IEMEHT COAEPKAHUS

1 [buonorus xak HayKa. JKuBbIC CHCTEMEI U UX HN3YUCHUC

1.1|CoBpemenHast OMOJIOTHS - KOMIUIEKCHAs HayKa. buoornveckrue HayKu M U3ydaeMble HMU
npoOnaembl. DyHIaMEeHTAIbHBIC, TPUKJIAHBIC U TIOUCKOBBIE HAYYHBIC WCCIICIOBAHHS B
OHOJIOTHH.

3HaucHUE OWOJIOTHMH B (POPMHPOBAHWUU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI
mupa. [Ipodeccun, cBs3aHHble ¢ OHoJorHed. 3HaYeHHE OWOJIOTHM B TMPAKTHUCCKOM
NESITETIbHOCTH YEJIOBEKA: MEIUIIMHE, CEIbCKOM XO3SHCTBE, MPOMBIIIICHHOCTH, OXPaHE
PUPOIBI

1.2 PKuBble cucteMsbl Kak npeaMeT u3ydeHus: Ononaoruu. CBOHCTBa )KUBBIX CUCTEM: €TUHCTBO
XUMHUYECKOIO COCTaBa, AUCKPETHOCTh U LEIOCTHOCTD, CIIOXKHOCTh U YIOPSAIOYEHHOCTD
CTPYKTYpPBI, OTKPBITOCTb, CAMOOPraHMU3alUs, CaMOBOCIIPOU3BEACHUE, Pa3IpakUMOCTh,
M3MEHYUBOCTb, POCT U Pa3BUTHE.

YPOBHU OpraHu3allMd OKUBBIX CHCTEM: MOJICKYJSIDHBIMA, KJIETOYHBINA, TKaHEBbIN,
OpraHU3MEHHBINA, TOMYJISIIMOHHO-BHIOBOW, HSKOCHUCTEMHBIH (OMOTEOIICHOTUYECKHI),
ouocdepusiid. Ilponeccel, mpoucxonsmuye B XKUBBIX cucreMax. OCHOBHBIE NMPHU3HAKH




bkuBOro. JKu3Hb Kak (hopMa CylnieCTBOBaHHSI MaTEPHH

1.3

MeTonel  Ouonoruueckod — Hayku.  HabOmroneHue, u3MepeHue,  IKCIEPHUMEHT,
cuctemarusanus, meraaHanu3. [loHsTHe O 3aBUCMMOIN M HE3aBHCUMOI MEPEMEHHOM.
[InanupoBanue skcnepumMenta. [locranoBka u mpoBepka rumnores. Hymesas rumoresa.
[TonsiTrie BHIOOPKU U €€ JOCTOBepHOCTh. Pa3bpoc B Ouosiornueckux AaHHBIX. OIeHKA
ITOCTOBEPHOCTH  MOJIYYEHHBIX pe3yabTaToB. [IpUYMHBI HCKaKEHUS Ppe3yJbTaTOB
bkcriepumenTa. [loHsTue ctaTucTuyeckoro Tecra

KneTka kak Onojornyeckas CUCTeEMa

2.1

KrneTtka - cTpyKTYpHO-(YHKIIMOHANBbHAS €UHUIIA XKUBOTO. VICTOpHST OTKPBITHS KIIETKU.
PaGoter P. I'yka, A. JleBenryka. Knerounas teopust (T. IlIBann, M. Illnelinen, P.
BrpxoB). OCHOBHBIC TTOJIOKEHUSI COBPEMEHHOM KJICTOYHOH TCOPHUH.

MeToapl MOJEKYNISAPHOM U KIETOYHOM OHOJOTHMH: MHUKPOCKOMNHS, Xpomarorpadus,
biekTpodope3, METOJl MEUYEHBIX aTOMOB, auddepeHnnarbHoe UEeHTPU(YrupoBaHue,
KYJIbTUBHPOBAHHUE KIETOK

2.2

XUMUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yIbTPaMUKPO3JIEMEHTHI. Boaa u ee poib
KaK pacTBOPUTENS, peareHTa, y4acTHe B CTPYKTYPUPOBAHUM KIIETKU, TEIJIOPETYIISLIHHU.
MuHepanbHble BEIIeCTBa KIETKH, UX OHOoruyeckas posib. Pojab KaTHOHOB M aHMOHOB B
KJIETKE.

buonornueckue nonaumepbl. benkn. AMHMHOKHMCIOTHBIM cocTtaB OenkoB. CTpPYKTYpbl
OenkoBoil Monekynbl. [lepBuunast crpykrypa Oenka, mentuaHas cBsizb. BropuuHas,
TpeTU4yHasi,  4YeTBepTHuYHas  CTpyKTypbl.  JleHarypamus.  CBoiicTBa  O€NKOB.
Knaccudukanus 6enkoB. buonornueckue QyHkiuu 6€IKOB.

'YrneBonbl. MoHOCaxapuibl, aUCaxapybl, OJUTOCaXapuabl W TMojaucaxapuasl. OOmuii
[J1aH CTPOCHUSA U (U3NKO-XMMHUUYECKHE CBOMCTBA yriieBoJoB. buonornyeckue GpyHKINY
YTJIEBOJIOB.

Ulununel.  T'uapodunbHO-rHApodoOHBIEe  cBoiicTBa.  Knaccudukauus — JIUNUIOB.
Tpurnuuepuasl, GocoaunuIbl, BOCKH, cTeponsl. buonoruueckue pyHKIUN JTUMTHIOB.
OOmue cBoiicTBa OHOJOTMYECKMX MeMOpaH - TEKy4ecTb, CIOCOOHOCTh K
CaMO3aMbIKaHUIO, MTOJIYIIPOHUIIAEMOCTb.

Hyxneunoseie kucinotel. JIHK u PHK. Ctpoenne HyknenHoBbIX kuciaoT. HykieoTuasl.
[Ipuniun komruieMeHTtapHocTH. [IpaBmiio Yapradda. Crpykrypa JHK - nBoiinasy
cripanb. Mectonaxoxaenne u ouonorundeckue Gpynknuu JJHK. Buasr PHK. ®ynkiun

PHK B xnetke.




Ctpoenue Mosekyinbl AT®. Makpospruueckue cBsizu B mosiekysne AT®. buonornueckue
byakuun  AT®. BoccraHoBiIeHHBIE TEPEHOCUYMKH, WX (YHKIHM B KJIETKE.
CexBenupoBanue JIHK.

CtpykrypHasi Ouosiorusi: OMoXuMu4yeckue M OuopU3NYECKUe UCCIEIOBAHMS COCTaBa U
[IPOCTPAHCTBEHHOI CTPYKTYPbl OMOMOJIEKYIT

2.3

Tumnbl KJIETOK: dyKapuoTHYecKas U mpokapuotuyeckasi. CTpyKTypHO-(YHKIIMOHATIbHBIE
00pa3oBaHUs KIETKH.

CTpoeHue mpoKapuOTHUeCKOW kieTku. Kierounas crTeHka Oakrepuii U apxem.
Oco0eHHOCTU CTpOEHHUS reTepoTpodHON U aBTOTPOPHONW MPOKAPUOTUYECKUX KIIETOK.
MecTo u poJib IPOKAPUOT B OMOILIEHO3aX.

CtpoeHue u QyHKIIMOHUPOBAHUE dyKapuoTHUeCKol kieTku. [TnazmaTudeckas memOpana
(mmazmanemma). CTpykTypa IUIa3MaTuyeckoil mMemOpaHbl. TpaHCIOPT BELIECTB 4Yepes
[1a3MaTHYeCKyl0 MeMOpaHy: mnaccuBHbBIA (auddys3us, obneruenHas auddysus),
AKTUBHBIN (MEpBUYHBIA W BTOPUYHBIM akTUBHBIA TpaHcmopT). [lomymponuiaemocts
MeMOpaHbl. PaboTa HaTpuii-kaineBoro Hacoca. DHJIOIMTO3: MUHOLKTO3, (haromuros.
Ox3o1mTo3. Krnerounas crenka. CTpykTypa U (yHKIIUH KJIETOYHOM CTEHKH PACTEHUH,
rpuOOB.

[{uronnazma. Lluto3one. Llutockener. JBmxkeHue uurtoriazmbl. OpraHouibl KIIETKH.
OngHoMeMOpaHHBIE OpPraHOWAbI KIETKU: sHiorazmaTtuueckas cetb (OIIC), ammapar
["OnbaKK, JH30COMBI, MX CTpOoeHHE U (YHKIUH. B3anMoCBs3b OJHOMEMOpaHHBIX|
OpraHouioB KjieTKku. CTpoeHue TpaHyIsIpHOrO peTukyiayma. CHHTE3 pacTBOPUMBIX
OenkoB. CHHTE3 KJIETOYHbIX MeMOpaH. ['nagkuii (arpaHyssipHBIN) SHIOMIA3MaTHYECKU
perukynym. CekperopHas ¢yHkuus annapara ['onpmku. TpaHCOPT BEmIeCTB B KIIETKE.
Baxyonu pacturensHbIX kineTok. Knetounstii cok. Typrop.

[To1yaBTOHOMHBIE OPTaHOU bl KJI€TKU: MUTOXOHIPUH, TUTACTHU/IBI.

CtpoeHre U (pyHKIMM MUTOXOHIpUM U miacTui. [lepBuyHbIe, BTOPUYHBIE U CIIOKHBIE
M1aCTUIBI POTOCHHTE3UPYIOMIUX dYKAPUOT. XJIOPOILIACTHI, XPOMOILIACTHI, JICHKOIIACTHI
BBICIINX PACTEHUH.

HemeMOpanubie opraHou sl kieTku CTpoeHne u GpyHKIUU HeEMeMOpaHHBIX OPraHOHIOB
KieTkd. Pubocombl. MukpodunaMeHTsl. MeleyHble  KIETKH. MHUKPOTPYOOUKH.
Kierounsrii ieHtp. CTpoeHHE W JBIKEHUE JKTYTUKOB U peCHUYEK. MHUKpPOTpYyOOUKH
UToIUIa3Mbl. LleHTpuosb.

Snpo. O6onouka siipa, XpOMATHH, KapuoIia3Ma, sIPBIIIKH, UX CTPOEHHE M (DYHKIHH.




SAnepHbiii  OenKOBBIM MaTpHWKC. I[IpocTpaHCTBEHHOE pacIONOKEHHE XPOMOCOM B
uHTepdaszHoM siape. benku XxpomaTuHa - THCTOHBI.

Knetounsle  BkitoueHus. CpaBHUTEIbHAs ~ XapaKTEpUCTHUKAa  KJIETOK  JYKapuOT|
(pacTUTETHHOM, )KUBOTHOU, TPUOHOIN)
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ACCUMMIISILIMSL U TUCCUMMIIALIUSA - JBE CTOPOHBI MeTabosn3Ma. Tunbsl oOMeHa BelecTB:
ABTOTPOGHBIH M TreTepoTpodHBId. YyacTue KHUCIOpoJa B OOMEHHBIX IPOLECCAX.
DHEepreTUdeckoe obecreueHue KieTku: npeBpamnieHue AT B oOMEHHBIX Mpolieccax.
DepMEeHTAaTUBHBIN XapakTep peakuuid KiIeToyHoro Metabonusma. @DepMeHTh, ux
CTpoeHue, cBOMCTBa M MexaHu3M neiictBusa. Kodepmentsl. Otanuus (epMEeHTOB OT|
HEOPraHMYECKUX  KaTajau3aTopoB.  belku-akTuBaTOopsl U OENKU-MHTUOUTOPBI.
3aBHCUMOCTH CKOPOCTH (PEPMEHTATUBHBIX PEAKLU OT pa3IMUHbIX (PAKTOPOB.
[lepBrUYHBII CUHTE3 OpraHMYECKUX BellecTB B KieTke. PorocunTe3. Poib xioporiactos
B npouecce porocuHTe3a. CBeroBas U TeMHOBas (azbl. [IpogyKTUBHOCTH OTOCHHTE3A.
BiusiHue pa3nuuHbIX GaKTOPOB HA CKOPOCTh (POTOCHHTE3a. 3HaUeHHEe (POTOCUHTE3A.
XemocuHTe3.  Pa3sHooOpa3ue  OpraHM3MOB-XEMOCHHTETHKOB:  HUTPUDUIUPYIOLIUE
OakTepuM, Kenezo0aKTepuu, CcepoOaKTepuH, BOAOPOJAHBIE OakTepuu. 3HaueHHE
XEeMOCHHTE3A.

AHa’poOHBIe opraHu3Mbl. Buasl 6poxenus. IIponxykTsl OpoKeHUs U UX UCHOJIb30BAHUE
4eJIOBEKOM. AHa’pOOHbIE MHKPOOPTaHMU3Mbl Kak OOBEKTHl OHMOTEXHOJIOTUH U
BO30yauTENN OOJIEe3HEN.

A>poOHBIE OpraHu3Mbl. JTalbl dHEpreTudeckoro obmMeHa. IloAroTOBUTENBHBIN ATaIl.
["T1KOIN3 - GECKUCIOPOAHOE pacIeIICHHE TTTFOKO3bI.

brosiornyeckoe OKMCIIEHHE, I KJIETOYHOE JbIXxaHue. Poib MUTOXOHIIpUI B MpoLeccax
OMOJIOTUYECKOTO OKHCIICHHUS. [uknnueckue PeaKIu. OKuCIUTENBEHOE
dochopunuposanue. IlpenmymiectBa a’poOHOro myTH oOOMEHa BeLIECTB Iepes
aHadpPOOHBIM. D(PPEKTUBHOCTH HIHEPTETHIECKOr0 0OMEHa

2.5

Peakuyu MaTpuuHOro cuHTE3a. [IpMHINII KOMIUIEMEHTAPHOCTH B PEAKLIUAX MATPUUYHOTO
cuHTe3a. Peanusanus HacnencTBeHHON nHpopmanuu. ['eHeTHUecKuil Ko, ero CBOWCTBA.
Tpanckpunuuss -  marpuudsli  cuHre3 PHK.  IlpuHnunel  TpaHckpunuuu:
KOMIUIEMEHTAPHOCTh, AaHTUIAPaUIEIbHOCTh, ACUMMETPUYHOCTh. TpaHcimauusa u ee
pramnbl. Yuyactue TpancnopTHeix PHK B OnocunTese Oenka. YcnoBus 6mocuHTe3a Oenka.
KoaupoBanue amuHokucaoT. Ponb pubocom B GnocunTese Oemka.

Opranuzanys reHoMma Yy IpPOKapuoT U JIYKapuoT. Peryndnuss akTUBHOCTH T'€HOB |




npokapuot. ['unoresa onepona (P. Kako0, XK. Mano). Perynsmus oOMEHHBIX ITPOLIECCOB
B KiieTKe. KieTouHblil romeocTas.

Bupychl - HeKIeTOYHbIE (OPMBI KU3HU U 0OIUTraTHbIe Mapa3uThl. CTpoeHUE MPOCTHIX U
CJI0KHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros.

BupycHble 3a0ojeBaHMsl 4YeloOBeKa, JKUBOTHBIX, pactenHuil. CIINI, COVID-19,
COLIMAJIbHBIE U MEIUIIMHCKHE MTPOOIIEMbI

2.6

Kierounslid 1uKII, ero mepuoisl W perymsanusa. MaTepdaza m muto3. OcobeHHOCTH
MPOLIECCOB, MpoTekalmux B wuHTepdaze. I[logroroBka KIETKH K JICJICHHIO.
[IpecunreTnyecknii (MOCTMUTOTUYECKUI), CHHTETUYECKUH W TMOCTCHHTETUYECKUI
(MPEeMHUTOTUYECKHI ) IEPHOIBI HHTEP(a3bI.

MatpuyHbIii CHUHTE3 JHK-pennukanus. [TpuHUIMTIBL peTUTUKAIINKT JHK:
KOMILIEMEHTAPHOCTb, IOJIYKOHCEPBATUBHBIA CUHTE3, aHTHUIAPAJIIEIbHOCTb. MexaHu3m
perummkauun  JTHK. Xpomocomsl. Ctpoenue xpomocom. Temomepsl u Tenomepasa.
XpOMOCOMHBIII Ha0Op KJIETKH - KapUOTUM. JIUTUIOMAHBIA M TalIOMIHBIA HAOOPHI
XxpoMocoM. ["'omosioruunbsie XpoMocoMBbl. 110510BbIE XpOMOCOMBI.

/lenenne knetku - muto3. CTaguu MUTO3a U MPOUCXOISAIIME B HHMX IMpPOLIECCHl. THIIbI
MuTo3a. KaprnokuHes u uuTtokuHe3. buonormyeckoe 3HaueHue muTo3a. Perymnsuus
MUTOTUYECKOTO IUKIIA KIeTKU. [Iporpammupyemas KjaeTodHasi THOelnp - anonTo3.
DyHKIHOHAJIbHAs! TEHOMHKA

OpFaHI/BM Kak OMOJIOTHYECKas CHCTEMA

3.1

OIHOKJIETOUHBIE, KOJIOHMAIbHbIE, MHOTOKJIETOUYHbIE OpPraHU3Mbl M MHOTOTKaHEBbBIE
OpTraHU3MBI.

DopMBI pa3MHOXKEHHUS OpraHU3MOB: Oecronioe (BKJIIOYash BETETATHUBHOE) W IOJOBOE.
Buner  Oecronoro  pa3MHOXKEHHS:  TMOYKOBAaHME, CHOPYJSIUS, (parMeHTanus,
KJIOHUPOBaHHUE.

[lonoBoe pasmuoxkenue. [lonoBbie kneTku, wiau ramersl. Meio3. Craguu Mmeiiosa.
[loBenenue xpomocoM B Mmeio3e. Kpoccunrosep. buonoruueckuii cmbicn meiio3a u
[1OJI0BOTO Ipouecca. Meio3 U ero MecTo B )KU3HEHHOM LIMKJIE OPTaHU3MOB.
[IpenzaponpiieBoe  paszButue. l'ameroreHe3 y KUBOTHBIX. [lonoBble  kemnessl.
OOpazoBaHre W pa3BUTHE MOJOBBIX KieTOK. Cmepmarorene3 u ooreHe3. CrTpoeHue
MOJIOBBIX KJIETOK. OIION0TBOPEHHE W SMOPHOHAIBHOE Pa3BUTHE XKUBOTHBIX. CTIOCOOBI
OIUIOIOTBOPEHUS: HAPYKHOE, BHyTpeHHEe. [[apTeHorenes.

MuauBuayanbHOe pa3BUTHE OpraHn3MoB (oHToreHes). Craann SMOpHOTreHe3a JKUBOTHBIX




(Ha mpumepe narymku). JpobGnenue. Tumbl apoGnenus. OcoOEHHOCTH APOOJICHHS]
MJIEKOTIUTAIOIINX. 3apOAbIIIEBbIC JTUCTKH (TacTpyJIaLus). 3aKiIagka OpraHoB U TKaHeH u3
3apOJIBIIIEBLIX JIMCTKOB. B3auMHOe BIuUsSHUE YacTeil pa3BUBAIOUIETOCS 3apObIlIa
(oMOpuOHaNbHAsT MHAYKIMS). 3aKkiajgka IJIaHa CTPOEHUS >KMBOTHOTO KakK pe3yJIbTarT,
MepapXUUeCKUX B3aUMOJICHCTBUN TreHOB. BiusHue Ha SMOpUOHAIbHOE pPa3BUTHUE
pa3auuHbIX  (aKTOpOB  OKpykKaromieil cpeapl. PocT U pasBUTHE  KUBOTHBIX.
[TocTomOpuoHaneHBI  Tiepuon. Ilpsmoe wu  Hempsmoe pas3Butue. Pasputue ¢
MeTamMopdo30M y OECIO3BOHOYHBIX M TIO3BOHOYHBIX JKMBOTHBIX. buonormdeckoe
3HaYCHHE MPSMOTO M HEMPSIMOTO Pa3BUTHUS, MX PACIPOCTpaHEHHE B mpupone. Twubl
pocTta KHUBOTHBIX. DaKTOphl PEryjslUH pOCTa >KUBOTHBIX M uenoBeka. Craauu
MOCTOMOPUOHAIILHOTO pa3BUTHUA y JKMBOTHBIX M 4YelioBeka. llepmonbl OHTOreHe3a
YeIOBEKa.

PasmHoxeHne u pa3Butue pacreHuid. ['amerodut u crnopodur. Meiio3 B KU3HEHHOM
ukie pactenuil. OOpa3zoBaHHe CIop B Ipoliecce Meiosa. ['ameroreHe3 y pacTeHUil.
O110J0TBOPEHHE U PA3BUTHE PACTUTENBHBIX OPraHU3MOB. [[BOIHOE OIJIOJOTBOPEHHE Y|
[[BETKOBbIX pacTeHuil. OOpa3oBaHHME U pa3BUTHE CEMEHH. MeXaHU3MBbl Peryisaiuy
OHTOT€HEe3a Y paCTEeHHUI 1 )KUBOTHBIX

3.2

HCTOpI/I}I CTAHOBJICHUA W PA3BUTUA TCHCTUKHU KaK HAYKH. OCHOBHBIEC TEHETHYECKHE
[MOHATHUS U CHUMBOJEBL. ['OMOJIOTMYHBIE XPpOMOCOMBI, aJJICJIBHBIC T'CHbI, AJIbTCPHATHUBHDBIC
IMPU3HAKH, JOMUHAHTHBIA U peHeCCHBHLIﬁ MPpHU3HAK, TOMO3UT'0Ta, I'€TCPO3UTOTA, YUCTAs]
JTMHHA, FI/I6pI/IJIBI, I'CHOTHII, q)eHOTI/IH. OcHOBHBIC MCETOAbI I'CHCTHUKU!
FI/I6pI/I,Z[OJIOFI/I‘ICCKHI>'I, HHTOHOFquCKHﬁ, MOJ'IeKy.]'ISIpHO—FeHeTI/ILIeCKI/Iﬁ
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MounorubpunHoe ckpemuBanue. IlepBbolii 3akoH MeHaens - 3aKoH €AMHOO0Opa3us
ruOpuioB mepBoro nokojeHus. IIpaBuno gomuHupoBaHus. Bropoi 3akoH Menpaens -
3aKOH  paclIeryieHHs Tpu3HakoB. LluTonoruyeckre OCHOBBI  MOHOTHOPUIHOTO
CKpelrBaHus. [ MIoTe3a 4ncToThl raMer.

AHanusupyrolee  ckpemuBaHue.  IIpomMexxyTouHBli  XapakTep  HaclleZJOBAHHUS.
Pacmierienne npru3HaKoB NPU HEMOJIHOM JOMUHUPOBAHUU.

JlurubpunHoe ckpemBanue. TpeTuit 3akoH MeHaens - 3aKOH HE3aBUCHMOTIO
HacJieI0BaHMs TPU3HAKOB. [{UToMIOrH4YecKrne OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUSI.
CueruieHHOe  HacieZoBaHue npu3HakoB. Paborsr T. Moprana. CrenieHHoe
HACJIEJOBAaHUE TI'€HOB, HApyIICHHE CLEIUIEHHS MEXAY T'€HaMU. XPOMOCOMHas TEOpHs]

HaCJICACTBCHHOCTH.




[‘eHeTrKa 1OJIa. XPOMOCOMHBIM MEXaHHM3M OMpEEICHHUS 10JIa. AyTOCOMBI U TOJIOBBIC
XpOMOCOMBI. ['OMOraMeTHBIi W TeTeporaMeTHbI ToJ. ['eHeTudyeckas CTPYKTypa
MOJIOBBIX XpoMocoM. HacnemoBaHuwe NMpU3HAKOB, CIEIUICHHBIX C TOJOM. ['€HOTHIT Kak|
[esIocTHAsE cucteMa. [lneiioTponus - MHOXKECTBEHHOE JeCTBUE reHa. MHOKECTBEHHBIN
ayuienu3M. B3aumoneicTBUEe HeaIeabHbIX TI'eHOB. KOMIUIEMEHTApHOCTh. OMHCTAa3.
[Tomumepust
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BsaumopeiictBue reHoruna u cpenbl npu GopmupoBanuu (penotuna. M3MeHUHBOCTh
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIE MPU3HAKU. Buasl H3MEHUMBOCTHU:
HEHACJIEACTBEHHAs U HACJIEICTBEHHASI.

MonudukanronHas U3MEHUMBOCTh. Posib cpenpl B popmMupoBaHUN MOAM(PHUKALMOHHON
n3meHunBocTH. Hopma peakuuu npusHaka. BapualMoOHHBIN psii 1 BapUallMOHHASI KpUBas
(B. Uoranncen). CoiicTBa MOAH(PHUKAITMOHHON H3MEHUYUBOCTH.

['eHOoTUNIMUYECKass W3MEHYMBOCTb. (CBONCTBA T€HOTUIMYECKONM HW3MEHUYMBOCTU. Buubl
FEHOTUITUYECKOW N3MEHYMBOCTU: KOMOMHATUBHAS, MyTallHOHHASI.

KomOnHaTuBHAsE N13MEHYMBOCTh. Meio3 U TMOJIOBOIM MpoIlece - OCHOBA KOMOMHATHBHOM
M3MEHYHUBOCTU. Polb KOMOWHATUBHON W3MEHYHMBOCTH B CO3JAHMM TE€HETUYECKOTO
pa3HooOpa3us B mpeaenax OJHOTO BUA.

MyTaurOHHass W3MEHYUMBOCTb. Buabl MyTauuii: T€HHBIE, XPOMOCOMHBIE, T'€HOMHBIE.
CrHOHTaHHbIE U UHAYLIUPOBAHHBIE MyTalluu. SIA€pHbIE U TUTOIIa3MaTUYECKUE MYTallUH.
ComMaruueckue M nojoBble MyTauuu. [I[puurMHBl BOSHUKHOBEHHSI MyTalMil. MyTareHs! u
MX BIMSHUE Ha OPraHu3Mbl. 3aKOHOMEPHOCTH MYTAIlMOHHOTO Ipolecca. 3aKOoH
TOMOJIOTHUECKUX PSI0B B HacneAcTBeHHON n3menunBoctr (H.U. BaBuno). Buesaephas
M3MEHYMBOCTb U HACJIEICTBEHHOCTh

3.5

KapI/IOTI/IH YCJIOBCKaA. MC)KJIYHapOZ[Ha}I nporpamMmma HCCJICIOBaHHA T'CHOMA 4YCJIOBCKA.
MeTtoanl N3YUCHUA TCHCTHUKHU YCJI0BCKaA: I’CHeaHOI‘I/I‘ICCKI/II\/’I, 6HH3HCHOBBIﬁ,
U TOT" CHCTH‘-IGCKPlﬁ, HOHy.TIHI_[I/IOHHO-CTaTI/ICTI/I‘-ICCKI/II\/'I, MOJICKyJ'IHpHO-FCHGTHQCCKHﬁ.
COBpCMCHHOC OIIPECACIICHUC T'CHOTHUIIA: IMOJTHOI'CHOMHOC CCKBCHHUPOBAHUC,
CCHOTUIIUPOBAHUC, B TOM YHUCIC C TIOMOIIBIO HHP—aHanma. HacnencTteennrlie
3a0oJieBaHUsS 4YcloBeKa. | €HHBIC H XPOMOCOMHEIC Oone3Hn uenoBeka. boie3nu ¢
HacJIeICTBEHHOM npeaApPacCnoIOKCHHOCTBIO. 3HadeHUe MEIUIIMHCKOM TEHETUKH B
MPCAOTBPAIICHUN U JICHCHUN I'CHCTUYCCKUX 3a0oieBanuil yeaoBeka. CTBOJIOBBIE KICTKH

3.6

JlomecTukanus MU celeKuus. 3apoXKIACHHE CElNeKUUH M aomecTukanuu. Yuenue H.U.

BaBuiaoBa 0 IEHTpax MPOMCXOXKAECHUS M MHOrooOpasusi KyJIbTYPHBIX pacTeHHid. Poip




CEJICKIIMM B CO3JJaHUW COPTOB PACTCHHH M TOPOA >KMBOTHBIX. COPT, MOpPOJaA, IITAMM.
3aKOH TOMOJIOTMYECKHX PSAJ0B B HacieacTBeHHoW u3MmeHunBocth H.M. BaBuwiosa, ero
BHAYCHHE VIS CEJICKIIMOHHON paboTHI.

MeTtoapl  CEeNeKIMOHHOW  paboThl.  MICKycCTBEHHBIM  OTOOpP:  MAacCOBBIH U
WHIUBUTyaJIbHBIA. DTarbl KOMOMHAIIMOHHON celeKIuu. VcTipITanne Mpou3BOUTENCH 110
MOTOMCTBY. OTOOp 1O T€HOTHITY C TIOMOIILIO OIEHKH (DEHOTHUIIa TTOTOMCTBA U OTOOP IO
FEHOTHUITY ¢ oMot aHanu3a JJHK.

lIckycCTBEHHBI MyTareHe3 KaK METOJ CEJIeKUHMOHHOW paboThl. PaauanuoHHBIA U
XUMHYECKH MyTareHe3 Kak HCTOYHUK MYTAlMil y KyJIbTYpPHBIX ()OpPM OPraHU3MOB.
lcrionb30BaHUE TEHOMHOT'O PEIAKTUPOBAHUS M METOJ0B pekoMOMHaHTHBIX JIHK mis
MOJTy4eHUsI UCXOAHOTO MaTepuaa Jyis CelIeKIUH.

[lonyuenue mnonumaounoB. BHyTpuBumoBas ruOpuauzanus. bIU3KOPOICTBEHHOE
CKpelnuBaHue, wWiId HHOpuAMHT. HepoacTBeHHOE CKpellMBaHuEe, WU ayTOPUIMHT.
['eTepo3uc u ero mnpuuuHbl. Mcnosib3oBaHue rerepo3uca B cenekuuu. OtnajieHHas
ruopunnzanus. Ilpeomonenne Oecrutonvss MEXBUIOBBIX TUOpHaoB. JlocTrkeHwus|
CEJIeKIIUH PACTEHUMN U )KMBOTHBIX

3.7

OOBEKTHl, UCMONb3yeMble B OHMOTEXHOJOTHM, - KJIETOUHBIE M TKAaHEBBIE KYIbTYpBHI,
MUKPOOPIaHU3MBI, UX XapaKTePUCTUKA. TpagulnoHHas OMOTEXHOJIOTHs: XjIeOonedyeHue,
[OJy4eHHE KHCIOMOJIOYHBIX MPOAYKTOB, BHHOJENHE. MHUKPOOMOIOTMYECKUN CHUHTES.
OO0BeKThl MUKpOOHOJOrHYecKuX TexHosoruil. [IponsBoacTBo Oenka, aMHHOKHCIOT M
BUTAMUHOB. VICKyCCTBEHHOE OIIONOTBOpPEHHME. PEKOHCTpyKIMsA  AWLEKIECTOK U
KJIOHUPOBAHUE JKUBOTHBIX. METO/ TPaHCILIAHTALUU SJEP KIETOK.

XpOMOCOMHasl U T€HHasi UHXKeHepHs. MICKyCCTBEHHBIN CUHTE3 'eHa U KOHCTPYMPOBAHUE
pexomOuHanTHBIX JIHK. JlocTwkeHMss M TepCreKTUBB XPOMOCOMHOM M TE€HHOH
MHXeHepuu. MeaunmHckue 6MoTexHosoruu. Vicrnonb30BaHue CTBOJIOBBIX KIETOK

CucteMa u MHOF006p33I/IC OpraHn4YCCKOro Mmupa

4.1

bronoruueckoe pa3Hoo6pa3He OpTraHHU3MOB. COBpCMeHHaﬂ CUCTCMaAa OPraHUYCCKOro
MHpa. HpI/IHI_II/Il'[LI KJIaCCI/I(I)I/IKaLII/II/I OpTraHu3MOB. OCHOBHBIC CHCTEMAaTUYCCKHE T'pYIIIbI
OpTaHHU3MOB.

OcoOEHHOCTH CTPOCHUSA U KUSHCACATCIbHOCTU OJHOKJICTOUYHBIX OPTaHHU3MOB. BaKTepI/II/I,
ApXCH, OIHOKJICTOYHBLIC FpI/I6I:I, OOHOKJICTOYHBIC BOAOPOCIH, APYIruc€ MNPOTUCTHI.
KonoHnanbHEBIC OpTraHU3MBI. I[BI/I)KGHI/IG OJHOKJICTOYHBIX OPTraHU3MOB: aMe6OI/IIIHO€,

PKITYTMKOBOE, PECHHYHOE. 3alluTa y OAHOKJIETOUYHBIX OpPraHu3MoB. Pa3npaxumocTs Yy




OJHOKJICTOYHBIX OPIraHU3MOB. Takcucer

4.2

MHoOrokIeTouHble pacTeHus. B3auMocBA3b uacTeil MHOTOKIETOYHOTO OpraHu3Ma.
TkaHu, OpraHbl M CHUCTEMbl OPraHOB MHOIOKJIETOYHOTO oOpraHu3ma. OpraHusMm Kak
eauHoe 1enoe. TkaHu pacteHuid. Tumbl pacTUTENbHBIX TKaHeH: oOpa3oBarenbHas,
[MOKPOBHAsA, MPOBOAAIIAsA, OCHOBHasA, MexaHuueckasd. OcOOCHHOCTH CTpoeHus, (PpyHKUIUH
1 pacIioyIOKeHUs TKaHeH B OpraHax pacTeHUil

4.3

BereraruBHble U Te€HepaTHBHbIE OpraHbl pacTeHui. (DyHKIUM OpPraHOB U CHUCTEM
opranoB. Kapkac pacteHuil. [[BukeHHEe MHOTOKJIETOYHBIX PACTEHHM: TPOMU3MBI U
HacTuu. llormnomiennue BOJbI, YIIIEKUCIOrO ra3a U MHUHEPAIbHBIX BEIIECTB PACTEHUSMHU.
/lpixanue pacrenuit. Juddys3us ra3oB uyepe3 MOBEPXHOCTh KIETKU. TpaHCIOPTHBIE
CUCTeMbl pacTeHHil. Bbiienenue y pacteHuid. 3ammra y MHOTOKJIETOYHBIX DPACTEHUH.
Kytukyna. CpencTBa nacCCUBHOM U XUMHUYECKO 3aIiuThl. OUTOHLUIBL.

Pa3paxuMOCTh M PEryisilus y OpraHu3MoB. Pa3apakuMoCTh U peryisnus |
MHOTOKJIETOYHBIX pacTeHHid. POCTOBbIE BelecTBa M X 3HAYCHHE

4.5

MHOTOKIETOYHbIC >KUBOTHBIC. B3auMOCBS3b YacTell MHOTIOKJIETOYHOI'O OpraHnusma.
TKaHI/I, Opraibl MU CHCTCMbI OpPraHOB MHOI'OKJIECTOYHOI'O OpraHu3Ma. OpF AdHU3M KaK
enuHoe 1enoe. I'omeocra3. TkaHM KMBOTHBIX M 4Ye€lIOBEKa. THUIBI *KMUBOTHBIX TKaHEM:
PDIIUTCIINAIbHAA, COCAUHUTCIIbHAA, MbIIICYHAsA, HCEPBHAs. OcoOeHHOCTH CTpOCHUA,
q)YHKI_II/Iﬁ 1 PACIIOJIOKCHUA TKaHEH B OopraHax KMBOTHBIX M YCJIOBCKA

4.6

Opranbl U CUCTEMBI OPTaHOB KMBOTHBIX. DyHKIIMK OPraHOB M CUCTEM opraHoB. Omopa|
rena opraHu3MoB. CKelleThl OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX KUBOTHBIX. HapyXHbIi
1 BHYTpeHHHI ckeseT. CTPOCHHE U TUTIBI COSTMHEHUS KOCTEH.

/[Br>keHHEe MHOTOKJIETOYHBIX JKUBOTHBIX. [luTanue >kuBoTHBIX. [IUTaHWe TTO3BOHOYHBIX|
PKUBOTHBIX. [[pixanne xuBOTHBIX. KoxHOe npixanue. XKabepHoe u JIeroyHoe IbIXaHue.
/[pIxaHWE TMO3BOHOYHBIX >KHBOTHBIX. DBOJIOIHMOHHOE YCIOXXHEHHE CTPOCHUS JIETKUX|
MMO3BOHOYHBIX JKMBOTHBIX. JlpIXaTelbHAs CHCTEMa deloBeKa. MexXaHW3M BEHTUJISIIUU
JIETKUX Yy TTUI] ¥ MIJICKOMHUTAIONIMX. TPaHCIOPT BEIIECTB y OpraHu3MoB. TpaHcropT)
BEIIECTB Y JKUBOTHBIX. KpoBeHOCHas cucrtemMa m ee opraHbl. KpoBeHOCHas cuctemal
MMO3BOHOYHBIX KUBOTHBIX. Kpyru KpoBooOpaieHus. OBOJIOIUOHHBIC YCIOXKHEHUS
CTPOCHMsSI KPOBEHOCHOW CHCTEMBI TTI0O3BOHOYHBIX JKHBOTHBIX. BhIIeNieHne y OpraHu3MOB.
Boinenenne y kuBOTHbIX. CokpartuTenbHble Bakyosd. Opranbl BbiaeneHus. CBs3b
[IOJIOCTH Tela C KPOBEHOCHOW W BBIJCIMUTEIBHOM CUCTEMaMU. Bblaenenue Yy

ITO3BOHOYHBIX >XHWBOTHBIX. 3aH_[I/ITa Y MHOI'OKJICTOYHBIX J»XHBOTHBIX. HOKpOBI)I n Hux




MpOU3BOJHBIE. Pa3apaxxumMocTe M perynauus y OpraHu3MoB. Pa3ipaxumocTs Y|
OIHOKJICTOYHBIX ~ OpraHu3MoB.  Takcuchl. PazmpakuMocTb W peryisiius |
MHOTOKJIETOYHBIX pacTeHUid. POCTOBbIE BelllecTBa U UX 3HAUYECHHUE.

HepsHast cuctema u pediiekTopHas peryisiius y MHOTOKJIETOUYHbIX )KMBOTHBIX. HepBHas
CUCTEMa MU €€ OTHEeJbl. DBOJIOIMOHHOE YCIOXHEHHE CTPOCHHS HEPBHOW CHUCTEMBI Y|
PKUBOTHBDIX.

Pa3paboTka aJiropuTMOB U MporpamMm A 3PQPeKTUBHON (HYHKIHMOHAIBLHON aHHOTAIUY
T€HOMOB, TPaHCKPUIITOMOB, MPOTEOMOB, METab0JIOMOB MHUKpPOOPTaHW3MOB, PACTEHHUH,
PKUBOTHBIX U YEJIOBEKa

OpFaHI/ISM YCJIOBCKA U €0 310POBLEC

5.1

Opranbl ¥ CHCTEMbl OpraHoB uejoBeka. OTIeNbl TOJOBHOIO MO3ra IMO3BOHOYHBIX
PKUBOTHBIX. Pedrnexc u pedrnexkropnas ayra. besycnoBHble M YCIOBHBIE pe(IIEKCHI.
['yMopasibHast peryisinusi M SHAOKPHHHAs CHCTEMa J>KMBOTHBIX M uesoBeka. JKenessl
SHIOKPUHHON CHUCTEMBI U UX TOPMOHBI. JlelicTBHE TOpMOHOB. B3anMoCBsI3b HEPBHOU U
PHIOKPUHHOM cucteM. ['mmoramamo-runodu3apHas cucrema. Pedieke u pediekropHas]
imyra. beaycrnoBHbIe U yCIOBHBIE pedIEKCHI

5.2

Bammra opraHusma otT OosiesHedl. VMmmyHHas cucrtema 4yenoBeka. KieTouHbld H
FYMOpaJIbHBI UMMYHHUTET. BpoXkIeHHBIH, TproOpeTeHHbIN cienn(puyeckuii UMMYHHTET.
Teopus kioHaIbHO-cenekTuBHOro nMmynurera (I1. Opmux, @.M. bepner, C. Tonerasa).
BocnanurenbHble OTBETHI OpraHU3MOB. POJIb BpOXKIEHHOIO MMMYHHUTETA B DPA3BUTHUU
CHCTEMHBIX 3a00JIeBaHHH

5.3

KpoBeHocHast cuctema u ee opranbl. Cepjie, KpOBEHOCHBIE COCYABl U KpoBb. Kpyry
KpoBooOpareHusi. PaboTta cepaia u ee perymsius
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/Ipixanne denmoBeka. Juddys3ms ra3oB depe3 MOBEPXHOCTh KIETKH. JlprxaTenbHasy
cucTeMa uenoBeKa. JlprxaTenbHas MOBEPXHOCTh. Perymsius npixanus. JlpixaTenbHbIC
00bEMBI

5.5

[InmeBapuTenbHass cucreMa  yenoBeka. OThensl  NUIIEBAPUTENBHOTO — TPAKTAa.
[ [nmeBapuTenbHbIe )Keae3bl. BHYTPHUIIOIOCTHOE M BHYTPHUKJIETOUYHOE MUIIEBAPEHHE

5.6

[lokpoBel u ux mnpousBoaHble. Opranbl BeigeneHusa. Ilouku. CrpoeHue u
¢dbyHkoHupoBanue HedpoHa. DunbTpanus, cekperus U 0OpaTHOE BCACHIBAaHUE KaK
MEXaHU3Mbl pa0OThl OPraHoB BblAeIeHHU. OOpa30BaHUE MOYH Y YEJIOBEKA

5.7

JIBrkeHre yenmoBeKa: MblledHas cucrema. CKeneTHbIe MBIIIIBI B UX paborta. CTpoeHHe




1 TUIIbI COCIMHCHUA KOCTeH

Teopust sBoOIMK. PazBuTHe Ku3HM HA 3emiie

6.1

OpontormonHas teopust Y. JlapBuna. Ilpennochbuiku BO3HMKHOBEHHS JapBUHU3MA.
DKu3nb 1 HaydHas aesrenbHocTh Y. [lapBuHa.

JIBuokymre cuibl SBoonMM BuAoB 1o Y. JlapBuHy (BbICOKas WHTEHCHBHOCTH
[Pa3MHOKEHHUS OPraHU3MOB, HAaClIEJICTBEHHAs] U3MEHUYUBOCTb, OOpPHOA 3a CyIIECTBOBAHUE,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrerudueckod Teopun sBomonuu  (CTD). Helitpanshas Teopus
bBomonK. CoBpeMeHHast 3BOIIOIMOHHAs OMOooTUsl. 3HaYEHUE SBOIIOIMOHHON TEOpHUHU B
(bopMUPOBAHNY €CTECTBEHHO-HAYYHON KapTHHBI MUPa

6.2

[Tomymsiuys Kak »JIeMEHTapHas eIuHuua 3BOJOLMH. COBpEMEHHBIE METOJBI OLICHKY
FEHETUYECKOr0 pPa3HooOpa3us M CTPYKTyphl mnonysiuuid. V3meHenwe reHodoHId
MOMYJISIIMM ~ KAaK  JJIEMEHTApHOE 3BOJIOLMOHHOE SBJICHHE. 3aKOH T'€HETHYECKOIO
paBHoBecus /. Xapnau, B. BaitnOepra.

OneMmeHTapHble (DaKTOpbl (IBMXKYIIME CHIIBI) 3BOMIOLMH. MyTalMOHHBIN mpolecc.
KomOuHaTuBHass u3MeHYMBOCTb. [Jlpeil) reHOB - ciydaiiHble HEHaIlpaBJICHHbIE
M3MEHEHHS YacTOT ajuiesiel B momyasiusx. Dpdext ocHoBarens. Murpanuu. M3onsamuus
MOMYJISAIMI: reorpaduydeckas (IPOCTPAHCTBEHHAs ), Oronornyeckas (penpoayKTHBHAS).
EcrecTBeHHbI 0TOOp - HampaBisooummil ¢akrop sBomoruu. DopMbel €cTECTBEHHOTO
oTOOpa: JBWXKYIIMH, CTaOMIM3MPYIOLIMM, pa3pbiBaroluii (au3pynTuBHbIN). IlonoBoit
0TOOp.

[Tprcnoco0IeHHOCTh OPraHW3MOB KaK pe3ysbTaT MHKPO3BOJIIOLMHU. BO3HHKHOBEHHE
npucrnocoOieHnit  y opraHusmMoB. Apomopdossl u  uamoamantauuu. I[Ipumeps
nprcnocoO1eHnit y opranu3MoB. OTHOCHTENBHOCTD MPUCIIOCOOICHHOCTH OPraHU3MOB.
Bun, ero xpurepuu u cTpykrypa. Bumoobpa3zoBaHue Kak pe3ylbTaT MHUKPOIBOJIIOLUH.
M3omanus - xmoueBor (haktop BupooOpazoBanus. [lytu u crnocoObl BUI000pa30BaHuUs:
astonaTpuieckoe (reorpaduueckoe), CUMIATpHUECKOe (IKOJIOTHYecKoe), "MrHoBeHHoe"
(monuruionM3aus, rudpuau3anys). JuTenbHOCTh HBOIIOIMOHHBIX TPOIIECCOB.
MexaHu3Mbl (GOPMUPOBAHUS OMOJIIOTUYECKOTO pa3HO0Opa3usl.

Posib  9BOMIOIMOHHONW OHOJOrMH B pa3pabOTKe HAyYHBIX METOJIOB COXpaHEHHs]
Oropa3zHooOpazusi. MUKpPOIBOMIONMS W KOJBOJIOLHUS TMapa3sUTOB U UX XO35EB.
MexaHu3Mbl (GOPMUPOBAHHS YCTOMYMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI C HEll

6.3

MCTOI[BI HU3YUCHUSA  MAKPOOSBOJIOIHH. ITaneoHTOIOTMUECKIE MCTOABI HU3YUYCHMH




bBoonny. [lepexonnbie popmbl U PUIIOreHETUYECKUE PSIbI OPTaHU3MOB.
buoreorpaduyeckue Meronbl u3ydeHus HsBoitouud. CpaBHeHue ¢uopsl U GdayHbI
MaTepUKOB U OCTpOBOB. buoreorpaduueckue obnactu 3emnu. Bunpbl-sHaemuku u
[PEJIUKTBHI.

(OMOPHOJIOrMYECKHE U CPaBHUTEIbHO-MOP(POIOTHYECKIE METOJIbI U3YUYEHUS IBOJIOLIUU.
[‘eHeTHYECKHE MEXaHM3Mbl 3BOJIOIUU OHTOICHE3a U TMOSBICHHUS HBOJIOLMOHHBIX|
HOBIIECTB. ['OMOJIOTWYHBIE W aHAJIOTMYHBIE OpraHbl. PynuMeHTapHble OpraHbl U
aTaBU3Mbl. MOJEKyIIpHO-TEHETUUECKHUEe, OMOXUMUYECKUE U MATeMaTUYECKHUE METOJbI
M3ydeHUs HBOJIOUMU. ['omonmornyHbie reHbl. COBpEeMEHHBIE METOAbl IMOCTPOCHHUS
(bUIOreHeTUYECKUX JIEPEBHEB. XPOMOCOMHBIEC MYTAIlUU U 3BOJIOIUS T€HOMOB.

OOmue 3akoHOMepHOCTH  (MpaBWia) SBOMONMH. HeoOpaTuMOCTh  IBOIIOLIHUU.
A manTuBHas paguaiys. HepaBHOMEPHOCTh TEMIIOB 3BOTIOIUU

6.4

HayuHble runoTes3sl NMPOUCXOXKIEHHUs KM3HM Ha 3emie. AOMOreHe3 W IMaHCHepMUsl.
JloHay4yHble MpPEACTABICHHUS O 3apOXKIEHUM JKM3HM (KpealuoHu3M). [umnoresa
[IOCTOSIHHOTO CaMO3apOXkICHUsA XU3HU M ee omnposepkeHue onbitamu P. Pennm, JL
Crnannanuany, JI. [Tactepa. [IporcxoxxaeHne skxu3Hu 1 acTpOOUOIIOTHSL.

OCHOBHBIE OTambl HeopraHudeckoil ospomrormu. [lnaHerapHas (reosoruyeckas)
ABOJIOIMS. XUMHUYECKasl IBOJIOLMSA. AOHOTEeHHbI CHHTE3 OpPraHMYECKHUX BEIIECTB U3
Heoprannueckux. Ombir C. Mumepa u I'. HOpu. OOpa3oBaHue MNOJIUMEPOB U3
MoHoMmepoB. KoanepBatHas rumore3a A.M. OnapuHa, rumnore3a HEpBUYHOTO OYIbOHA
/Ix. XongeitHa, renerudeckas runore3a . Memnepa. Pu6osumsl (T. Yek) u rumoresa
"mMupa PHK" V. I'nn6epra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE ITPOTOKIIETKH.
Mcropuss 3emim U METOAbl €€ U3ydeHHs. lckonmaemble OpraHMYECKHE OCTATKH.
['eoxpononorust u ee Meroabl. OTHOCUTENbHAsE U aOCONIOTHAs T'E€OXPOHOJOTHUS.
["eoxpoHosOrMYecKas 1MKajaa: 30HbI, Ipbl, IEPUOJIBL, FTIOXH.

HavanbHble 3Tanel opraHnyeckoi 3Bontonuu. [losBaeHne u 3BOIIONUSA NMEPBBIX KIETOK.
OBostonidss  Merabonu3ma. Bo3HukHOBeHHMe mepBbIX  dKocucTeM. CoBpeMeHHbIE
MUKpOOHbIE OWOIJIEHKH KakK aHajJor MepBbIX Ha 3emiie coobmecTB. CTpOMATOIUTHI.
[IpokaprOTBI M 3YKapHOTHI.

[TpoucxoxaeHne dyKapuoT (CUMOMOTeHe3). DBOIIOIMOHHOE MPOUCXOXKICHHE BHPYCOB.
[IponcxoKaeHe MHOTOKJIETOYHBIX OpPraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX TIpYIII
MHOTOKJIETOYHBIX OpPTraHU3MOB.

(OCHOBHBIEC 3Tambl 3BOJIONHMM BhICHIMX pacTeHUd. OCHOBHbIE apoMOp(oO3bl pacTEHUH.




Brixon pacrenuit Ha cymly. [losiBieHue CopoBBIX PacTeHUN U 3aBOCBaHUE UMU CYIIH.
Cemennble pactenus. [IporucxoxaeHne NBETKOBBIX PACTEHUH.

(OCHOBHBIE ATambl IBOJIOLUU XUBOTHOrO Mupa. OCHOBHBIE apoMOpP(}O3bl KUBOTHBIX.
Bennckas ¢ayna. KeMOpuiickuii B3pbIB - TOSIBICHHE COBPEMEHHBIX THIOB. IlepBbie
XOpAOBbIE JKUBOTHBbIC. JKu3Hb B Bojae. DBosouMsS MO3BOHOYHBIX. [Ipomcxoxnenue
ambuomil u pentmid. [IpoucxoxaeHre MICKONUTAOIMUX U OTULl. [IpuHIMI KITF0UEeBOTO
apomopdo3a. OcBoeHHE OECTIO3BOHOYHBIMU M TO3BOHOYHBIMH KUBOTHBIMU CYIIIH.
Pa3BuTre XM3HM Ha 3eMiieé MO 3paM M IMepUodam: apxeu, MpoTepo30H, MNaneo30M,
Me3030H, KaiiHO30M. OOInas xapaKTepUCTHKa KIUMaTa M TeOJIOTMYECKUX IMPOIIECCOB.
[losiBlieHHE M paclBET XapaKTepHBIX OPraHU3MOB. YTJIe00pa3oBaHUE: €ro YCIOBUA U
BIIMSTHUE HA Fa30BBIA COCTaB aTMOC(EpHI.

MaccoBble BRIMUPAHUS - 9KOJOTHYECKHE KpU3UCHI mponuioro. [IpuduHbI U creAcTBUs
MaccoBBIX BIMUpaHHii. COBpEMEHHBIN 9KOJIOTHYECKUI KPU3UC, €T0 0COOCHHOCTH

6.5

Pasnensl u  3agaun a”Tpomosiiorud. Meroasl  aHTponosiornd.  CTaHOBIIEHHUE
[IPEIICTAaBICHUN O IPOUCXO0KIECHUH uenoBeka. COBpEMEHHbBIE HAYUHBIE TEOPUH.
CXozncTBO uenoBeKa € KMBOTHBIMM. (CHCTEMaTH4eCKOE IIOJIOKEHHE 4YEJIOBEKa.
CBUIETENBCTBA CXOJICTBA YEJIOBEKA C KMBOTHBIMHU: CPABHUTEIBHO-MOP(}OIOTHYECKHUE,
HMOpHOIOTHYeckre, (U3UOIOr0-OMOXUMHUYECKUE, MoBeAeHuUecKue. OTINYMs YelloBeKa)
OT >KUBOTHBIX. [IpAMOXOXKIE€HHE U KOMIUIEKC CBSI3aHHBIX C HUM IpU3HAaKoB. Paseurtue
COJIOBHOI'O MO3ra U BTOPOM CUTHAJIBHOW CUCTEMBI.

JIBiokymme  cuiibl - (pakTopbl)  aHTpONOreHe3a:  OWOJIOTMYECKHE,  COLMANIbHBIE.
CooTHoILIeHHEe OMOJIOTUYECKUX U COLUANIBHBIX (DPAKTOPOB B aHTPOIOTeHE3E.

OCHOBHBIE CTaJAMM AaHTPONOIreHe3a. ABCTPAJONMUTEKH - JABYHOTHE IPEAKU JIOACH.
UeoBek yMenblid, IIEPBBIE U3TOTOBIEHUSA OPYAUM Tpyna. UenoBek NPAMOXOIALIUN U
MEepBbI BBIXOJ Jt0J1eH 3a npenenbl Adpuku. UenoBek reiienb0eprekuii - o0Imui mpeiox
HEaHEPTAIILCKOTO YEJIOBEKAa M 4YEJIOBEKA Pa3yMHOro. YeaoBeK HEaHIEPTAIbCKUN Kak|
BHT JIFOJIEH XOJIOHOTO KIMMara. YenoBeK pasyMHbI COBPEMEHHOIO TUIA, JCHUCOBCKHUN
4eJI0BEK, OCBOCHHE KOHTUHEHTOB 3a npeaenaMu AQpUKH.

(OBOJIIOLIMSI COBPEMEHHOI'O 4esloBeKa. EcTecTBeHHBIH OTOOp B MOMYISANMAX YelIOBEKa.
MyTanoHHBIH mporiecc U nosuMop¢usM. IlomynsiuoHHBIE BOJIHBL, Jpel( TI'eHOB,
MUTpanus ¥ "3QPexT ocHoBaTeNs" B MOMYJISAIUAX COBPEMEHHOTO YeJIOBEKa.
UenoBeueckue packl. [lonstue o pace. bonbmue pacel: eBponeounaHas (eBpa3uiickasi),

ABCTpaso-HErpouaHas (PKBaTOpUaibHas), MOHTOJOWAHAs (a3MATCKO-aMEPUKAHCKAs).




Bpewms u myTH pacceneHnus yesoBeka 1o miuaHere. EauHcTBo yenoBeueckux pac. Hayunas
HECOCTOSITENIbHOCTh pacu3ma. [IpucnocobieHHOCTh 4YelloBeKa K pPa3HbIM  YCIOBUSM
OKpy)KalIlel cpeapl. Bnusaue reorpaduueckoid cpenbl W japedida TEHOB HQ
MOP(OJIOTHIO U (PU3HOJIOTHUIO YeTIOBEKA

7 |9KOCHCTEMBI U IPUCYIIHE UM 3aKOHOMEPHOCTH
7.1 [Pazmensl u 3a1aun SKOJIOTHH. CBSI3b 9KOJIOTUHU C IPYTUMH HayKaMH.
Metoapl skojorun. [loneBbie HAOMIOACHUSA. DKCIIEPUMEHTHI B SKOJOTHH: TPUPOIAHBIC U
maboparopHbie. MojenupoBaHue B SKOJIOTMU. MOHUTOPUHT OKpPYXKAIOIIEeH Cpeabl:
ITOKaJIbHBIN, pErHOHAIBHBIN U TJI00AIbHBIN
7.2 Dkonornyeckre (HakTOpel M 3aKOHOMEPHOCTH MX jAehcTBus. Kitaccudukarnmsy

PKOJIOTUYECKUX (PAKTOpOB: albuoThyeckue, OUOTHYECKHE, aHTpororeHHnle. OOmue
3aKOHOMEPHOCTH JEWUCTBUS 3Kojloruyeckux ¢axrtopoB. IlpaBwio wmunHumyma (K.
[npenrens, ). JIubOux). TonepanTHOCTh. OBpPUOUOHTHBIE K CTEHOOMOHTHBIC
OpraHU3MBI.

AbunoTtnueckue GakTopbl. CBET Kak 3Kojaoruueckuil gpaxkrop. JlelicTBue pa3HbIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OpraHUu3Mbl. DKOJIOTMYECKHUE IPYIIIBI PACTEHUI U KUBOTHBIX 110
OTHOLIEHHIO K cBeTy. CurHaibHas ponb cBera. Poromnepumonnsm. TemmepaTypa Kak
hKoJiornueckuit Qaxrop. JlelicTBue Temmeparypbl Ha opraHu3Mmsl. llolikuinorepMHble U
FOMONOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

BraxHOCTh Kak skosiorndyeckuil gaxtop. Ilpucnocobienuss pacteHuil Kk moanep:KaHHIo
BosHOTO OanaHca. Kinaccudukanus pactenuit no otHomeHuo Kk Boje. [Ipucnocobaenus
PKUBOTHBIX K U3MEHEHHIO BOJHOTO PEXHUMA.

Cpenpl oOMTaHMS OPraHU3MOB: BOJHAs, HAa36€MHO-BO3JYIIHAs, MOYBEHHAs, INIyOWHHAs
[OJNOYBEHHAsl, BHYTpUOpraHu3MeHHas. @OU3MKO-XMMUYECKHE OCOOCHHOCTH Cpe]|
oOuTaHus opranu3MoB. [IpucnocoOneHns OpraHu3MoOB K KHU3HH B Pa3HbIX Cpeax.
buonornueckne putMbl. BHemHue u BHyTpeHHuE pUTMbl. CyTOYHBIE M TOAMYHBIE
puT™MBl. [Iprcnoco01eHHOCT OPraHU3MOB K CE30HHBIM U3MEHEHHSIM YCIOBHH KHU3HH.
DKuznennsie ¢popmbl opranu3moB. [lonsatue o xuzHeHHOH (opme. JKusHeHHble (OpMBI
[PaCTEHMI: JepeBbsl, KYyCTapHUKU, KYCTAPHUYKH, MHOTIOJETHHE TpaBbl, OJHOJIETHUE
TpaBbl. JKu3HEHHblE (OPMBI >KUBOTHBIX: THAPOOMOHTHI, T'€OOMOHTHI, A3POOHOHTHI.
(OcoOeHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnueckne Qaxkropbl. Buasl OMOTHUYECKMX  B3aMMOJEHCTBHHA: KOHKYpEHLHS,

XUIIHUYECTBO, cuMOMO3 u ero Qopmel. Ilapasutusm, Koomepauus, MyTyalu3M,




KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxyeOHH4YecTBO). Herpoduueckue B3amMomencTBus
(Tornueckue, (opuveckue, QGadpuueckue). 3HAUCHHE OMOTHYECKUX B3aUMOICHCTBUUI
IUIsE  CYIIECTBOBAaHHS OPraHU3MOB B cpeie oOuTaHus. [IpuHIMII KOHKYPEHTHOTO
MCKJTFOUCHHSI

7.3

DKOJIOTHYECKUE XapaKTEPUCTUKH Monysanun. [lonynsmus kak OMojiorhyeckasl CUCTeMa.
Po1s HEOTHOPOAHOCTHU Cpelibl, hr3nyecKknx 6apbepoB U OCOOEHHOCTEH OMOJIOTHMH BHUIOB
B (hOPMUPOBAHUH IMPOCTPAHCTBEHHOW CTPYKTYphl momyssiiuii. OCHOBHBIC TOKa3aTeln
[MONYJISILUN: YUCIIEHHOCTD, INIOTHOCTh, BO3PACTHAs U I10JIOBAsi CTPYKTYpPa, POKIAAEMOCTb,
[IPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALIHS.

(DKOJIOrMYecKasi CTpyKTypa nonyssinud. OLeHKa YHMCIEHHOCTU nonyiauud. J(uHamuka
MONyJsILUM U €€ peryisuus. buornueckuil moreHuMan nonyiasuud. MopaenupoBaHue
MMHAMUKU nonyasauud. Kpusble pocta 4MCIEHHOCTH nonyisauud. KprBble BKUBAHMUS.
Perymsius 4iCcIeHHOCTH MOMYISIUA: poiib (PaKTOPOB, 3aBUCAIIUX U HE 3aBUCSIIUX OT|
MJIOTHOCTH. DKOJIOTUYECKHE CTpaTeruu BUIOB (r- U K-cTparerun).

[TonsiTue 00 »SKOJOrMYecKOH HuIIe BuAa. MecrooOuTtaHnue. MHOTOMEpHas MOJENb
pkosornyeckor Humm  Jx.M.  XarunmHcoHa. Pa3Mmepbl  3KOJIOTMYECKOW  HUIIH.
[loTeHIManpHas U peaIn30BaHHas HULLIU.

Bun kak cucrema nomyisiuuid. Apeanbsl BUAOB. BUIbI M UX KU3HEHHBIE CTPATETHU.
3aKOHOMEPHOCTU TMOBEICHMST W MHIpaluil JKMBOTHBIX. buHoNOrmyeckue HHBA3UU
Yy>KEPOJHBIX BUJIOB

7.4

Coob1ecTBa opraHn3MoB. buorieHo3 u ero crpykrypa. CBs3u MEXIy OpraHu3MamH B
OouorieHo3e. DxocucreMa kak OTKpbITasg cucreMa (A./Dx. Tencnu). @yHKIMOHANIbHBIE
OJIOKM  OpPraHu3MOB B  JKOCHCTEME: TNPOAYLEHThl, KOHCYMEHTBI, PpPEHAYLICHTBHI.
Tpoduueckue ypoBHH. Tpoduueckue nenu u ceTu. AOHOTHYECKHE OJIOKH SKOCHCTEM.
[TouBbl 1 MBI B 9KOCHCTEMax. KpyroBopoT BelecTB U MOTOK SHEPTUU B SKOCUCTEME.
OCHOBHBIE TIOKa3aTeNIM »JKOCUCTeMbl. buomacca u mpoaykius. OKOJIOTMYECKHE
UpaMU/Ibl YUCell, 0MOMAcChl U SHEPIUH.

HanpaBieHHble 3aKOHOMEpPHBIE CMEHBI COOOLIecTB - cykueccud. IlepBuunble u
BTOPUYHBIE CYKIIECCUM W UX MPUYMHBL. AHTpPOIOTI€HHBIE BO3JCHCTBUS HA CYKIIECCHH.
KnumakcHoe cooOmiectBo. bropasnooOpasue u mojsHoTa KpyroBopoTa BEUIECTB - OCHOBA
YCTOMYUBOCTH COOOIIIECTB.

[TpupoaHbIe S5KOCUCTEMBI. AHTPOIIOI'€HHBIE YKOCUCTEMBI. ATPO3KOCUCTEMA. ATPOIICHO3.

Pazmuumns MCKAY aHTPONIOTCHHBIMU U ITPUPOAHBIMH 5KOCHUCTCMAMMU.




Ypb6oskocructembl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucTeM. ['opojckas diopa u ¢ayHa.
CuHaHTponU3aIMs TopoJckor ¢ayHbl. buonormyeckoe W XO03gMCTBEHHOE 3HAYCHHE
ArPOAKOCHUCTEM W ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHPOBAHMSI OCHOBHBIX
B3aMMOJICCTBUIN OpPraHU3MOB B 9KOCHCTEMaX.

[lepeHOC SHEpPrUM | BEIICCTB MEXKAY CMEKHBIMH JKOCHUCTEMaMHU. Y CTOWYHUBOCTH
OpTraHWU3MOB, IMOMYJAIMNA W SKOCUCTEM B YCIOBHSIX €CTECTBEHHBIX M aHTPOIOTCHHBIX
BO3ICHCTBUI

7.5

buocdepa - obmieruianerapHas 000104YKa 3eMIIM, TJE CYIIECTBYET HIIM CYIIECTBOBAJA
bku3Hb. Yuenue B.W. Bepnanckoro o 6unochepe. Ob6nactu 6uochepst u ee coctas. Kupoe
BellecTBO Orochepsl U ero GyHKIIHH.

3aKOHOMEPHOCTH cyiecTBOBaHusS Ouocdepnl. OcodeHHOCTH OUOoCchepsl Kak TodaibHOM
brkocucTeMbl. J[MHamMHueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB u
OHOreOXMMHUYECKHE UKIBI (Yriiepoa, a3ota). PUtMuuHoCTh siBNeHuil B Ouocdepe.
3onanbHOCTh OHocdepsl. [lonsatue o 6mome. OcHOBHBIE OMOMBI CYIIU: TYHAPA, XBOMHbIE
ieca, CMEIIaHHbBIE U IIMPOKOJIMCTBEHHBIE JIeca, CTEIH, CAaBaHHBI, ITYCThIHHU, TPOITHYCCKUE
eca, BEICOKOTOphs. KimrMar, pacTUTENbHBIN U )KUBOTHBIN MU OMOMOB CYIIIH.
CtpykTypa ¥ GYHKIUS SKUBBIX CHCTEM, OIIEHKAa HMX PECYpCHOTO TOTEHIHala |
OrocepHbIX QyHKIHIA

7.6

JKOJIOTMYeCKHe KpU3UChl M WX MpU4YUHBL. Bo3nelictBue dvenoBeka Ha Ouocdepy.
3arpsi3HeHue BO3AYIIHON cpeabl. OxpaHa BO3yXa. 3arpsi3HeHue BOAHOU cpenbl. OXpaHa)
BOIHBIX pecypcoB. Paspymenne mnouBbl. OxpaHa MOYBEHHBIX pecypcoB. M3MeHeHue
KJIIMaTa.

AHTpPOIIOTEHHOE BO3JICICTBUE HAa PACTUTENBbHBIA M KUBOTHBIL Mup. OxpaHa
[PACTUTEIBHOTO U KUBOTHOrO Mupa. OCHOBHBIE IPUHIIMIIBI OXpaHbl Npupoasl. KpacHsle
KHUTH. Oco60 oxpansiemble mpupoubie Tepputopun (OOIIT).

borannueckue cajpl U 300J0TUYECKUE MTAPKH.

(OCHOBHBIE TPUHIIUIIBI YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA U MPUPOJIbl. ParioHanbHOE

IIPUPOAOIIOJIL30BAHNUEC U COXPAHCHUC OMOJIOTUYECKOTO pa3Hoo6pa3I/151 3emim
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