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MNOACHUTEJIBHASA 3AIINCKA

[Ipu paszpaboTke mporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY JUIs
OTIpE/ENCHUs] TMOAXO0M0B K (POPMHpPOBAHHUIO cOAEpkKaHHUS ydeOHOTo mpeaMeTa
«buonorusi»  cocraBuiM: KoHuenryaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIel, COJep)KaHus, pe3ydbTaToB OOy4YeHUsS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETO
obmero oOpazoBanmsi B Poccuiickoit Demeparuu, a TakkKe IMOJIOXKEHUS O
cneruuke OMoyorHH, € 3HAYCHUH B TTO3HAHUU KHBOW MIPUPOIBI M 0OCCTICUCHUH
CYILIECTBOBAaHMSI YesloBeYecKoro obmiectBa. COrjlacHO Ha3BaHHBIM TMOJIOKEHUSIM,
OTpe/ieIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMMa 1o Ouosoruum Aaé€r NpelICTaBICHUE O LeIX, 00 obmen
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS H Pa3BUTHSI OOYUYaIOIIUXCS CpPEICTBAMHU
yuebHoro mpeamera «buonorus», omnpenenseT o00s3aTenbHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacmpeleleHue [0 pa3ieiaM U TeMaw,
PEKOMEHIyeMYIO TOCJIeI0BATEIbHOCTh U3YUEHUs y4eOHOTrO Marepuasia ¢ y4EToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIHLHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEH 00yYarOImMXCsl.

B nmporpaMmMe mo OuONIOTMM TaKXKEe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPeIMETHBIM U TPEAMETHBIM pe3yJbTaTaM
oOydyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHIOB Yy4eOHO-ITO3HABaTEIbHOU
JeATeIIbHOCTH/YUeOHbIX JEeUCTBUN OOy4YarolIMXCs MO OCBOCHHUIO COAEpKaHUS
OMOJIOTMYECKOT0 00pa30BaHUSI.

B nporpamme no 6uonorun (10—11 xmaccel, 6a30BbIil YPOBEHB) peaii30BaH
MPUHITUI TPEEMCTBEHHOCTH B HM3yY€HMM OWOJOTHMH, Onarojgapss yemy B Hel
MPOCMATPUBAETCS HANPABJICHHOCTh HAa pPa3BUTHE 3HAHUM, CBSI3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHUS, IIEHHOCTHBIX
OpPUEHTAINN JIMYHOCTH, SKOJIOTHYECKOTO MBIIIUICHHUS, IPEACTABICHUI O 3I0pOBOM
oOpasze >XU3HH U OEpeKHbIM OTHOILIEHHUEM K OKpYXarolled MNpUpOAHON cpene.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEOMOIOTUYECKUX TEOPHUH, a TaKkKe 3HAHHWH O
CTPOEHUH JKMBBIX CHCTEM PA3HOTO PaHTa M CYITHOCTH OCHOBHBIX IMPOTCKAIOIINX B
HUX TIPOIIECCOB B MPOTpaMMe MO OWOJIOTMH YJEIeHO BHUMAaHHE HCIIOJIb30BAHHIO
MOJIYYCHHBIX 3HAHUH B TTOBCETHEBHOM KU3HM JUTSI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKN HACIEACTBEHHBIX 3a00JE€BaHUN YEJIOBEKa, MEIUKO-
TeHETHYECKOTO KOHCYJIbTUPOBAHUA, 000CHOBaHUS IKOJIOTUYECKU
1eJecCO00pa3HOro TMOBEACHHUS B OKpy)Kalolled NpUpOJHON Cpele, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOM JESITENBHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOIHBIX U
WCKYCCTBEHHBIX IKOCUCTEM. Y CHJICHHE BHUMAHUS K MMPUKIIATHON HAMPABICHHOCTH
yaeOHoro mpenMera «buosorus» MpoaUKTOBAaHO HEOOXOIUMOCTBIO 00eCIIeUeHUs
YCIIOBHUM sl PEIICHUST OJTHOW M3 aKTyallbHBIX 3a/1ad MIKOJIBHOTO OMOJIOTHYECKOTO



oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYydYaOLIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOTI'0 MUpA.

buonoruss Ha ypoBHe cpeaHero oOmero oOpa3oBaHMsS 3aHMMAET Ba)XKHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYYAIOIIMXCS HPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpPaA, paclIpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, e
OTJINYMTENIBHBIX IMPU3HAKAX — YPOBHEBOW OpPraHM3allMM W 3BOJIIOLHAH, CO3MAET
yCIOBUSL  JJIA: TO3HAHWS  3aKOHOB  JKMBOM  Npupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW T'PAaMOTHOCTH, HABBIKOB 3J0pPOBOro M 0Oe3zomacHoro ooOpasa
YKW3HU, KOJIOTMYECKOTO MBIIIJIECHUs], HEHHOCTHOIO OTHOUIEHUS K KUBOW IIPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMOIOrUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  oOmero o0pa3oBaHMsA, COLUAIU3ALUU
oOyuatouxcs. M3yuenue 6uonorun odecnedynBaeT yciaoBUs A (HOpMHUpPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX Y  HWH(QOPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, COCOOCTBYET HMHTETpalii OWOJOTMYECKUX 3HAHUU C
IPEJCTaBICHUSAMU U3 APYTUX YYEOHBIX MPEIMETOB, B YACTHOCTH, (GUZUKHU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYEHHM y4eOHOro IpenMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS IOAXOJOB K OTOOpY H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUsA, TMPEICTABICHHOTO B NIpOrpaMMe IO
OHOJIOTUH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 6a30BOM YpOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypoCcOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNISIIONIME aJCKBaTHOE IOBEICHUE
yeJoBeKa B OKpYKarolleld MPUPOJHOM cpejie, BOCTpeOOBaHHbIC B MOBCEAHEBHOM
XKU3HU U TpaKTHUeCKOoM aestenbHOCTU. Oco0oe MecTo B 3TOW cHucTeMe 3HaHUMN
3aHUMAIOT 3JIEMEHTHI CO/IEPIKAHUS, KOTOPBIE CIIyKaT OCHOBOM AJisi (pOopMHUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHHU3aluU
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHe cOAepX aHUs Y4yeOHOro Marepuajga B MpOrpaMMe IO
OMOJIOTMM OCYIIECTBICHO € Y4Y€TOM TMPUOPUTETHOTO 3HAYEHHS 3HAHUK 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBON OpraHU3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CIICNYIOIINE COAEp KATEIbHbIE JIMHUU: «bHOIOrus Kak Hayka. Meronasl
HayyHOro mo3HaHus», «Knetka kak Ouomornueckas cucrema», «OpraHusm Kak
Oouonoruueckas cucreMa», «CuctemMa M MHOroo0Opasue OpraHUYECKOTO MHUPAy,
«OBONIIOLMS KUBON PUPOJBD», « IKOCUCTEMBI U IPUCYLIUE UM 3aKOHOMEPHOCTH.

Ilenp u3yueHus yudeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE —
OBNIAZICHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(PYHKIIMOHATHHOMN



OpraHM3allMd >KUBBIX CHCTEM pa3HOrO0 paHra © NpuoOpeTeHHe yMEHH
UCIONB30BaTh ATH 3HAHHS MJs TPAMOTHBIX JEHCTBHII B OTHOIIEHWH OOBEKTOB
YKUBOM TIPUPOJIBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHus yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€eCTIeUnBAETCS PEIICHUEM CIEAYIOIIMX 3a/1ay:

OCBOCHHE OOYYalOIIMMHCS CHUCTEMBl 3HAHUH O OHOJIOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBHIIaX, CIyKAIIUX OCHOBOU
JUIst (POPMHUPOBAHUSL TPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYYHOIO MO3HAHMS, CTPOEHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KHBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHHM3alMH, BBIIAIOMIMXCA OTKPBITUAX U COBPEMEHHBIX
HCCIIETIOBAHUSIX B OMOJIOTHH;

(dopMHpoBaHHE y OOYy4YalOIIMXCSA IMO3HABATENIbHBIX, HHTEJUIEKTYyaJIbHBIX H
TBOPYECKUX CIIOCOOHOCTEW B MpOLIECCe aHalM3a JaHHBIX O MYyTAX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJVISIIOB, WJEH M TOJIXOJIOB K H3YUYEHHUIO >KUBBIX CHUCTEM
Pa3HOI0 YPOBHSI OPTaHHU3alUY;

CTAHOBJICHHE Yy OOydJarommxcs oO0mell KyJbTypbl, (YHKIHOHAJIBLHOU
I'PaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OLIEHUBATH SBJICHUS OKPYKAIOIIETO
MHUpa JKMBOM MPUPOJLI HAa OCHOBAaHWUU 3HAHUNA U OIbBITA, MOJYYEHHBIX IPHU
U3y4E€HUU OMOJIOTHH;

dbopmupoBaHue Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JESITENIbHOCTU YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUHN U arpoOMOTEXHOIOTHif;

BOCIIUTaHHUE YOEXKAEHHOCTH B BO3MOXKHOCTH IO3HAHUSI YEJIOBEKOM IKHBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHUS K HEW, COOTIOICHUS ITUYECKUX
HOPM IpU IPOBEICHUN OMOJIOTMUECKUX UCCIEI0OBaHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKMX 3HAHUW Ui TOBBIIIEHUS YpPOBHS
HKOJIOTUYECKOM KYJIbTYpPBI, A1 (GOPMUPOBAHUS HAYYHOI'O MUPOBO33PEHUS;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B TIOBCETHEBHOM JKU3HU TSI
OLICHKH TMOCJIE/ICTBUI CBOEH JESITEIbBHOCTH MO OTHOUIEHUIO K OKPYXalollel cpejie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHME U COOJIIOJICHHE Mep MNPOPUIAKTUKU
3a00JIeBaHU.

B cucreme cpennero oOmiero ob6pasoBanus «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI 00s3aTENbHBIM YYEOHBIM TNPEAMETOM, BXOMSIIUM B
COCTaB MpeaMeTHOH o0nacTi « EcTecTBEeHHO-HAy4YHbIE TPEIMETHI.

st u3ydeHusi 6MoJIoruu Ha 6a30BOM YPOBHE CPEIHET0 00I1ero 00pa3oBaHuUs
otBoauTcs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Hepenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiiocoduei, STUKOM, 3CTETUKON M MPaBOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMUECKUX HayK.

MeTobl TO3HAaHUS KUBOW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
u3MepeHue, kiaccudukamus, MOJEIUpPOBaHUE, CTaTUCTUYECKas oO0paboTKa
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsl: Y. lapBun, I'. Menaens, H. K. Konbnos, Jx. Yorcon u ®@. Kpuk.

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

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktnueckass padora Ne 1. «Vcnonb3oBaHue pa3IMYHBIX METOJOB MpHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. ’KuBble cucTeMbl U UX OPraHU3ALMSL.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnuue
YKHUBBIX CHCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpa3ue. YpOBHHU OpraHu3aluu OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYeCKu ), OMoCc(epHBI.

JlemoHncTpanum:

Tabnuipl u cxembl: « OCHOBHBIE MPU3HAKK KU3HUY, «YPOBHH OpraHU3alUU
YKABOW MPUPOIBD».

O6opynoBanue: moaenb MoJiekyisl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MAaKpPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI WU MHUHEPaIbHBIX BellecTB B kieTke. llomnepxanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHCIIOTBI — MOHOMEPHI OEITKOB.
He3ameHnmble 1 3aMEHUMbIE aMUHOKUCJIOTHl. AMUHOKUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOM MOJeKynbl (MEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpTUYHAsl CTPYKTypa). XHUMHUYECKHMEe cBoWcTBa OenkoB. buonormueckue
¢byHKIIUN OETIKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIA IIeHTp, cyOcTpartHas crneuuduuHocts. KodepmeHTsl. ButamMuHbI.
OTnnuus pepMEHTOB OT HEOPTraHUYECKUX KaTaIn3aTOPOB.

VYrneBoasl: MoHOcaxapuabl  (TJOrOK03a, pubo3a u  JAe30Kkcupubo3a),
aucaxapuibel  (caxaposa, JaKTo3a) M mosmcaxapuibl  (Kpaxmall, TJIMKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
yIJI€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

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

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
ujei 1 PakToB B HAYYHOM MMO3HAHUU. METObl N3yUEHUs KIIETKH.

Knerka kak wnenoctHas xuBasg cuctema. OOmme NpHU3HAKH KIIETOK:
3aMKHyTas HapykHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTHyYecKas U mpokapuotudyeckasd. OcOOEHHOCTH
CTpOEHHUsI MPOKapHOTUYECKOM KieTku. KnerouHas creHka Oaktepuii. CTpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOM H
rpUOHOM KIIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
¢bynkuuu. [Inazmarnueckas meMOpana, e€ ceoricTBa 1 pyHkuu. [{lutornasma u eé
opranouipl. OnHoMemOpanHbie opranounbl kietku: OIIC, anmmapart ['ombmxw,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHHM, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM U TwlacTua. Bunbl mmactun. HememOpanHbie
OpPraHoOU/bl KJIETKH: PUOOCOMBI, KIJIETOYHBIA UEHTP, UEHTPUONIH, PECHUYKH,
KryTUKU. OYHKIMKU OPraHOUAOB KJIETKU. BKiltoueHus.

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

TpaHCcHOpT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

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

Hnarpammer:  «PacnpeneneHne XMMUYECKHX 3JEMEHTOB B HEXUBOWU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBOM MPUPOIE».

Tabmuupbl u cxembl: «llepuoanyeckass Tabnuila XUMHUYECKUX 3IIEMEHTOBY,
«CTpoeHre MoJeKyJibl BOJIb», «brocunTes 0enka», «CTpoeHrue MOJIeKyJbl OenKay,
«Ctpoenue pepmentay, «Hyknennosbsie kucnotel. [JJHK», «Ctpoenue momnexybl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,



«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue spa KIEeTKn», « Y IeBOAb, «JIMIuas».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOIOICHUM, W3MEPEHHM, AKCIEPUMEHTOB, MHUKPONpPENapaThl pPaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie M NpakTUYecKUue padoThbl:

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

Jlabopatopuass pabora Ne 2. «lM3ydyeHwe CTpOCHHS KJICTOK pACTEHUH,
KUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpEMapaTax M uX
OMHICAHUEY.

Tema 4. ’/Ku3HenesATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILCHUH SHEPTUHU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpeqsl Ha (OTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCUHTEe3. XEeMOCUHTE3UPYIOIINe OakTepuu. 3HAaUeHHE XEeMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuuecknii oOMeH B KjeTke. PaciernieHue BemecTB, BBIJCICHHE U
aKKyMYJIUPOBAHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxenune u ero Buubl. KuciopogHOe OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakumm wmatpuuyHoro cuHTe3a. [eHermueckas wmHbopmarus u JIHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Marpuusblii cuaTe3 PHK. Tpancnsuus — Guocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHL. MicTopust oTkpeiTust Bupycos (/1. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bone3nu pacreHuidd, MKUBOTHBIX U YEJIOBEKAa, BbI3bIBAEMbIE
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyaurens CIIM/la.
OOpatHass ~ TpaHCKpWIIIIMS, peBepraza u  uHTerpaza. lIpodwunakruka
pactpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUM.



JleMoHCTpanum:

[Toptpetsl: H. K. Konbios, /. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPUDY,
«OHepreTnyeckuii oomen», «Xiopomact», «Dotocunres», «Ctpoenue JIHK»,
«CtpoeHre u PyHKITMOHHPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupycs», «bakrepuodarn», «Ctpoenue u xu3HeHHbIN 1uKa Bupyca CIIM/a,
0aktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

Knetounsli 1mMKi, WM >KU3HEHHBIM LUK KieTku. MHTepdaza m muros.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrM4ecKkue OCHOBBI  PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

@DopMbI pa3sMHOXKEHHSI OPTaHU3MOB: Oecrosioe U noJjioBoe. Buasl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHIOpo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKyCCTBEHHOE KIOHUPOBaHUE
OpraHU3MOB, €r0 3HAYECHHE TSl CEJIEKIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. IIpouecchl, MPOUCXOIAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YeHUEe Meno3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SUYHUKUA. OOpa3oBaHHE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMATOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOeHUsl SULEKIETOK M crepMaro3ouioB. OIuio0TBOpEHHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Dtanbl SMOPUOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX YKUBOTHBIX:
npobiieHue, racTpyisnusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
MOCTAMOPHUOHAIBHOTO Pa3BUTHA: MpsiMOe, HempsiMoe (IMYuHOYHOE). Brnusnue
Cpellbl Ha pa3BUTHE OPTraHU3MOB, (PAKTOPbHI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIE
YpPOJICTBA.

Poct u pasButne pacteHuil. OHTOr€HEe3 LIBETKOBOIO PACTEHHS: CTPOCHHE
CEMEHHU, CTaIUHA PA3BUTHSI.



JlemoHcTpanum:

Tabmuubl U cxembl: «DOpMBI Pa3MHOXKEHHUS OPTraHU3MOBY, «JlBoitHOE
OIUIOJOTBOPEHUE Y LBETKOBBIX pacTeHUi», «BereraruBHoe pa3MHOKEHHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOeHHE TIOJIOBBIX KIIETOKY,
«Ctpoenue xpomocombl», «Kierounsrii nukmy, «Pemmukamus JJHK», «Mutosy,
«Menosy», «Ilpsmoe n HenpsiMoe pa3BUTHE», «'ameToreHes y MIEKONUTAIOIUX U
4enoBeka», «OCHOBHBIE CTAJIMH OHTOTE€HE3A.

O6opynoBanue: MHKPOCKOTI, MHUKpOHpenapaTsl «CriepMaTo30u1bl
MJICKOITATAIOWIETOY, «SHIeKIIeTKka MieKonuTarmeroy, «KapuoknHes B KieTkax
KOpEIIIKa JIyKa», MAarHuTHAas MOJEb-alIuInKanus <«/leieHue KIEeTKW», MOJIEIb
JAHK, monens meTada3zHoi XpOMOCOMBI.

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

JlabopaTopHas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIIKA JIyKa HAa TOTOBBIX MUKPOMPENapaTaxy».

JlaGopatopHas pabota Ne 4. «M3yueHuwe CTpPOCHHSI TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENApATAX).

Tema 6. HacsiencTBEeHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Poib nUTOI0TMH
U SMOPHOJIOTUM B CTAHOBJICHUU TE€HETUKHU. BKiaa poCCHUUCKUX M 3apyOeKHBIX
V4€HBIX B pa3BUTHE TEHETUKU. MeETolIbl TEHETUKH (THOPHUI0JIOrHYECKUM,
HUTOI€HETUYECKUHN, MOJEKYISIpHO-TeHETUYECKH1). (OCHOBHBIE T€HETHYECKHE
noHATHsA. [ 'eHeTn4YecKass CHMBOJIMKA, UCIOJIb3yEMasl B CXEMax CKPELMBAHUN.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTaHOBJIECHHbIE . MeHaenem.
MonorubpuHoe CckpenBaHiue. 3aKoH eAuHooOpasusi TUOpPUIOB TMEPBOTO
nokoneHud. IIpaBuno AOMUHUpOBaHHUS. 3aKOH paACLICIUIEHUS MPU3HAKOB.
['unoresa yucrotel ramer. [1oHOE 1 HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacCIeIOBaHUS
npu3HakoB.  [luToreHeTMueckue  OCHOBBI  JUTHOPUAHOTO  CKpEIUBAHUS.
AHanu3upymolee ckpenBanue. Fcrnonp30Banne aHATM3UPYIOIIETO CKPEITMBAHNUS
JUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuemnienHoe HacnenoBaHwe TmpuszHakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIeIOBaHUIO F'eHOB. HapylieHue cuerieHusi reHOB B Pe3yibTare
KPOCCHUHTOBEpA.

XpOMOCOMHasl TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKue KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUE moyia. AyTOCOMBI U TOJIOBBIC
XpoMocoMbI. ['omorametrnele M reTreporaMeTHeie OpraHu3mbl. HacienoBanue
MIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BHUIbI ©3MEHYMBOCTY: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcCIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHKA
MOIM(PUKAIIMOHHONW U3MEHUYUBOCTH. BaprallMoHHBIN psia M BapuallMOHHAsT KpUBas.



Hopma peakunn npusHaka. KonudyecTBEHHbIE M KayeCTBEHHBIE NMPU3HAKUA M HUX
HOpMa peakiuu. CBoCTBa MOAU(PUKAIIMOHHON N3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHas
U3MEHYHMBOCTh. Meio3 W TMOJOBOM MpOIECC — OCHOBA KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTalimoHHast H3MEeHYUBOCTh. Kiaccudukaius MyTaluuii: reHHbIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYMHBI MyTaluid. MyTareHHbIe (PaKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HaclieAcTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka uyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbI T€HETHUKU
YeJIOBEKA: T€HEAIOTMYSCKUM, OJIM3HEIOBEIN, [IMTOT€HETHUCCKHUM, ONOXUMHIECKHIA,
MOJIEKYJIAPHO-TE€HETUYECKUM. CoBpeMeHHOE OIIPENICIICHUE TeHOTHUIIA!
IIOJIHOTEHOMHOE CEKBEHUPOBAHUE, I'€HOTUIIMPOBAHUE, B TOM YHUCJIE C IOMOILIBIO
[TI1P-ananu3a. HacnencrtBeHHble 3a0oyeBaHMs 4YeJNOBEKAa: TIEHHbIE OOJIE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPEepacroyiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comarnueckne H TreHepaTuBHble MyTauuu. CTBONOBBIE KIETKHU. [IpuHIUMIIBL
3I0pOBOr0 00pa3a >KU3HU, TUArHOCTUKU, TPODUIAKTUKY U JICUEHUS T€HETHUYECKUX
Oone3Heil. MenuKo-TeHeTHYeCKoe KOHCYJIbTHUPOBaHUE. 3HAYCHHE MEAUIIMHCKON
TE€HETUKHU B NMPEJOTBPAILEHUH U JICUEHUN T€HETUYECKUX 3a00J€BaHNU YEIOBEKA.

JlemoHncTpanum:

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

Tabmuiet w cxembl:  «MOHOTMOpPUAHOE  CKpeIIMBAaHWE HM  €ro
LATOIE€HETUYECKAas: OCHOBa», «3aKOH pACIICIUIEHUS M €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOThl  Tramer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue  OCHOBBI  JUTHOPHAHOTO  CKpemuBaHus»,  «Mehos3y,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «l'e€HeTHYecKue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl YeloBeKa U KUBOTHBIX», «BHIbl
U3MEHUYMBOCTHY», «Moau(puKalMoOHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OobopynoBanue: MoJenu-anuMKau «MOHOTHOPUAHOE CKpELIMBaHHUEY,
«Henonnoe nomuHupoBaHuey, «JurubpunHoe ckpemmBanue», «llepekpéct
XpOMOCOM», MHKPOCKOIl M MHKpornpenapaT «/lpo3zodpuna» (Hopma, MyTauuu
(GhOopMBI KPBUIBEB U OKPACKH Tena), repoapuii «I'opox moCceBHOW.

JlaGopaTopHblie ¥ NpakTU4YecKUue padoThbl:

Jlabopatopuas pabora No 5. «V3ydeHme pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y IPO30(HIIbl HA TOTOBBIX MUKPOIIPEapaTax.

JlabopaTtopHas pabora Ne 6. «M3yueHne MoAuUKAIIMOHHON U3MEHUNBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSJa U BAPUALIMOHHOM KPUBOW.



JlaGopatopHas pabota Ne 7. «AHanu3 myTanuil y npo30(uisl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHHe W aHAJIU3 POJIOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U IMpoLecC. 3apOXKICHUE CEIEKUUU U JTOMECTUKAIIHS.
Yuenne H. . BaBumoBa o0 1eHTpaXx MPOUCXOXKIEHUS W MHOT000pa3us
KYJbTYpPHBIX pacTeHUH. LIEHTpbl MPOUCXOKACHUS JOMAIIHUX >KUBOTHBIX. COpT,
IIOPOJ1a, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUH. MacCoBbIi U MHANBUAYAJIbHBINA OTOOPHI B
CEJICKLIMM DPACTEHMM M JKUBOTHBIX. OILIEHKa 3KcTepbepa. bim3kopoacTBeHHOE
CKpelnBaHue — HUHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, unu rudpunHas cwia. HepoacTBeHHOE CKpellMBaHUE — ayTOPUIUHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYCHUE TOJMUILIONAOB. JIOCTMKEHHUS CENEKIMA PACTCHHWM, >KUBOTHBIX H
MHUKPOOPraHU3MOB.

bHOTEXHOJIOTHA KaK OTpaciib IPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHoM JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHkeHepus. Kiletounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTECHHM.
KiloHnpoBaHue BBICOKONPOAYKTUBHBIX CENBCKOXO3AMCTBEHHBIX OPTaHU3MOB.

Okonoruyeckne W dtudeckue  mnpoosmembl. MO —  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

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

Tabmuubr u cxembl: Kapta «lleHTpbI MPOUCXOXKACHUS U MHOTOOOpasus
KYJbTYPHBIX pacTtenuit», «[lopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OTnanénHas rudpuausamus», «Padbotel akagemuka M. @. liBaHoBay,
«lomumnongus», «OOBEKTHI OuOTEeXHONOTUN», «KieTouHnble KyabTypbhl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U nepeHoC rEHOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOZ0B U KOPHEIIIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS».

JlaGopaTopHble U MpaKTUYECKHE PadOThI:

Okckypcust «OCHOBHBIE METOJIBI M JOCTHXKEHHUSI CEJEKIMA PACTCHUU H
KUBOTHBIX (Ha CEJIEKIHOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATENbHBIA  y4aCTOK, B TEIUIMYHOE XO3AWUCTBO, JAaOOPATOPUIO
arpOyHHUBEPCUTETA UM HAYYHOTO LIEHTPA)».



11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHUS SBOJIOIMOHHON TEOpUU. DBOJIIOIUOHHAS
Teopusl U €€ MecTO B OMOJIOrMU. BiusiHue 3BOJIIOLIMOHHON TEOPUM HA pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa 3BOJMONUU. [laneoHTONIOrMYECKHE: TMOCIEA0BATEIBHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJOTHUYECKON JIETOMHCH, TEPEXOIHbIE (DOPMBL.
buoreorpadudeckue: cxoncTso u paznuure ¢payH u (HIop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M PA3IUuMsi SMOPHOHOB pa3HBIX BHUIOB
NI03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TI'OMOJIOTUYHBIC, AHAJIOTUYHBIE,
pyJUMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX IyTel y Bcex
OpraHU3MOB.

OpomonnoHHas Tteopuss Y. JlapBuHa. IlpeanocbuikM BO3HUKHOBEHHS
JapBUHM3MaA. JIBWKYyIlME CHJIBI 3BOJIOUMU BUIOB 1o JlapBuHY (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOMpEAeNEHHAs] W3MEHUYHUBOCTb,
O0opb0a 3a CyllleCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

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

MuxkponsBosrorus. [lomynsnus kak eMHUIA BUAA U SBOIIOLUN.

JBrkymue cuiibl ((pakTopbl) PBOJIONHMKM BUAOB B Mpupoie. MyTarmoHHbIH
npolecc U KOMOWHATHBHAs W3MEHYMBOCTh. llomynsiiMoHHBIE BOJHBI M Apeud
reHoB. M301us 1 MUrpanus.

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

[Tpucnoco0aeHHOCT OpPraHU3MOB Kak pe3ysbTaT 3Boionuu. Ilpumeps
PUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMopd03bl U UAHOATANTAIIUH.

Bun wu  BugooGpazoBanue. Kputepun Buzma. OcHoBHbBIE  (OpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

Makpossomonust.  Popmbl  3BOTIOUMU:  GuUIETUYECKas, JAUBEPreHTHas,
KOHBEpreHTHas1, napasuiesbHas. HeoOpaTtuMocTh 3BOIOLHUU.

[IpoucxoxaeHue OT HecleuuaTn3UpOBaHHbIX MpeakoB. [Iporpeccupyromas
cnenuanu3anus. AJanTuBHas paguarus.

JdeMoHCTpaum:

[Toptpetsl: K. JIunueit, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mrosuiep, A. H. CeBeprios.

Tabmups! 1 cxembl: «Pa3BUTHe OPraHMYECKOro MUpPa Ha 3emiie», «3apoIbIIn
MO3BOHOYHBIX  JKHBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OoppOBl  3a
cyuiectBoBanue», «EcrecTBeHHbI 0TOOP», «MHOroobpasue cCOpToB pacTeHHID,



«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmum»,  «MyTtaunonHnas
U3MEHUYHUBOCTH», «Apomopdo3by, «Unumoamantammu», «OO0mIas aereHepanus,
«/IBmKymne cuibl 3BoMoIMN», «Kapra-cxema wapuipyrta mnytemecTBus Y.
HapBuna», «bopnba 3a cyuiecTBoBaHuE», «lIpucnocoOIeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHNey», « IKOJIOTHIECKOE BUI000pa30BaAHHEC .

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, KosuieKiusi «[IpuMepsl 3alIUTHBIX MPUCTIOCOOJICHUN Y
KUBOTHBIX», MOJeb «OCHOBHBIC HAIPaBICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIX Y.

buoreorpapuyeckass kapra wmwupa, KoJutekius «DOpMbI COXpaHHOCTU
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», Mojnenp ammmkauus «llepekpéct
XpOMOCOM», BIaXHble Tmpenapatel «Pa3zButne Hacekomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpPACKH Tena).

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

JlaboparopHass pabora Ne 1. «CpaBHeHHE BHJIOB MO MOP(}OIOrHUECKOMY
KPUTEPHUIO).

JlaGoparopHas pabora Ne 2. «OnucaHue npucnocoOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTENBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4dHble TpPEACTaBICHUS O 3apOXKICHUM >KU3HU. HaydHble TMIOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XUMUYecKas
HBOMIONUS. AOHMOTEHHBIM CHUHTE3 OpPraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIACHNE XUMUYECKON dBOMOINY. HavanpHbIe 3Tansl
ounonornyecko sBomonuu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHHME NPOTOKJIETKU. IlepBble KIETKH W KX 3BOJIFOLUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PasButne xxu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mepuoabl: KEeMOPUUCKUH,
OPZIOBUKCKHH, CUITYPUNCKUN, IEBOHCKUH, KAMEHHOYT OJIbHBIN, IIEPMCKHUHU.

Me3so030iickas 3pa 1 €€ Nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOT€HOBbIM, HEOTCHOBBIM,
AHTPOMIOTE€HOBBIM.

XapakTepucTKa KJIMMaTa U TE€OJOTHYECKUX MpoueccoB. OCHOBHBIE ATaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaKk OTpaxkeHHe 3BoJIoIUU. OCHOBHBIE
CUCTEMATUYECKUE IPYIIIbI OPraHU3MOB.



DBOJIOLHS Ye0BeKa. AHTPONOJIOTHs KaK HayKka. PazBurue npeacraBieHui o
MPOUCXOKICHUHM YeJIoBeKa. MeToabsl HW3ydyeHus aHTponoreHesa. (CxoicrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJ0KEHUE YETOBEKA.

HBuwxkymme  cuibl  (pakTopel) — aHTpomoreHesa.  HacneactBeHHas
U3MEHYMBOCTb M €CTECTBEHHBI 0TOOp. OOIIeCTBEHHBI 00pa3 KU3HH,
W3rOTOBIICHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbi, YenoBek mnpsaMoxomsuui, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pa3ymHbIil. Haxoakum MCKONMaeMbIX OCTaTKOB, BPEMSI CYILIECTBOBAaHHsS, 00JIACTh
pacnpocTpaHeHus, 00BEM TOJTOBHOTO MO3Ta, 00pa3 KU3HH, OPYIHI.

YenoBeueckre packl. OcCHOBHblE  OonblIME  pachl:  €BPONECOUIHAS
(eBpasumiickasi),  HErpo-aBCTpaJiOMJHas  (PKBAaTOpUalbHAas),  MOHIOJOUJIHAS
(a3maTcko-aMepukaHckasi).  UepTel  HMPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHHWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmumer n cxembl: «Bo3aukHoBeHnue CoiHeuHOM cUCTeMBl», «Pa3Butme
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE aHATOMHUYECKHMX 4YEepT CTPOCHHUS 4YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NaJCOHTOJIOTMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «peBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxknaenue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEPTalblla, KPOMAHBOHIIA), CIICNIKH WJIU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO ueloBeKa (KaMHHU-YOIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yueHue MCKOMaeMbIX OCTATKOB PaCTEHHU U
YKUBOTHBIX B KOJUIEKLIUSAX).

DKCKypcHsi «IBOJIOLUS OPraHMYecKoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4YHBIN WIH KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamoias cpeaa.

DKoNorus KaK Hayka. 3ajauu U pa3feibl IKOJIOTuh. MeToabl SKOJOTHUECKUX
MCCIIEA0BAaHUN. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3YyIIHAs, MMOYBEHHAS,
BHYTPHOPTIaHU3MEHHAS.



Okonoruueckue Qaktopel. Krmaccudukamuss skxonorndeckux (HakTOpOB:
abuoTHueckue, OMOTUYECKHME M AHTPOIOTEHHBbIE. JleMCTBHE HSKOJIOIMYECKHX
(akTOpOB HA OPraHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBUI0O  aOMOTHYECKUX  (HaKTOPOB.
buosornueckne puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHUUYECKUX B3aMO/ICHCTBUI:
KOHKYpPEHLUs, XUIHUYECTBO, CUMONO03 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyajau3M, KOMMEHCAJINM3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAuY€HHWE OWMOTHYECKUMX B3aWUMOJECHCTBUW [UJISl CYIECTBOBAHMS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSILMNA: YHUCIECHHOCTh, IUIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHcTpanum:

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

Tabmunpl u cxembl: kapta «IIpuponnbie 30Hb 3emun», «Cpeapl oOUTaHUA
opranusMoBy», «®doronepuoguzm», «llonmymsamum», «3aKOHOMEPHOCTH pOCTa
YUCJIEHHOCTU MONYJISAUUUA UHPY30puu-TyPenbkny, «luimesbie nenm.

JlaGopaTopHble U MpaKTUHYEeCKHE PadOThI:

JlabopaTtopHas paborta Ne 3. «Mopdonornyeckne 0COOEHHOCTH pPacTEHUN U3
Pa3HBIX MECT OOHUTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktrueckast padota Ne 2. «Ilomcyu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTEHUI».

Tema 4. CooO1ecTBa ¥ 3K0JI0rH4eCcKHe CUCTEMBI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckas (muiieBas). Buapl-momuHantel. CBs3M B
ouoleHo3e.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTeme W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLIEHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK HEPTUU B IKOCHUCTEME.
Tpoduueckue (muILEBbIE) YPOBHU HKOCUCTEMBI. [luilieBble LEMW W CETH.
OCHOBHBIE TIOKa3aTEeIM SKOCUCTEMBbI: OHOMacca, MPOAYKLHA. DKOJIOTUYECKHUE
OUPAMUIBL:  TPOAYKIMHM, YHCIECHHOCTH, Ouomacchl. (CBOHCTBA 3KOCHUCTEM:
YCTOWYHBOCTB, CAMOpETyJrsAnus, pa3Butue. CyKIeccHs.

[IpupoaHbIe DKOCUCTEMBI. DKOCUCTEMBI O3EP U peK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECA.



AHTpPOTIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCUCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM B YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTd »dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctraB u CTpyKTypa
onocheprr. Kuoe BemectBo m ero ¢yHkiuu. OcobeHHOCTH OMoOchepb Kak
rII00aIbHOM 3KOCHCTEMBbI. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEMECTB U OMOr€OXMMHUYECKUE LUKIIBI 3JIEMEHTOB (YriaepoJa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Onocdepe.
['moOanbHbIE IKOJIOTUYECKUE TPOOIIEMBI.

CocyiecTBoBaHue IPUPOBI 17} 4eJIOBEYECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa yCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
VIOPABJICHHUS MPUPOJHBIMU pPECypcaMH M HX HCHOJNb30BaHuE. JlocTuxkeHus
OMOJIOTUY U OXpaHa MPUPOJIBI.

JlemoHncTpanuu:

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

Tabnuuel u cxembl: «llumeBsle nenu», «buoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiecTBa», «llenn nuTanus», «IKoJOTHYECKAasT TUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jeca», « DKOCUCTEMA
XBOMHOTO  Jieca», «buorneHo3d BomoéMa», «ArpoleHo3», «lIpuMepHbie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa  NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHeMIIass cocTaBisiolIas
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBeiil d3¢dexr», «DakTopsl
pPaJIMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpOAe».

O6opynoBaHue: MoJielb-anmuiuKanus «TUrnuuHble OMOIICHO3bI», repOapuii
«PacturenbHBIe COOOIIECTBaY, KOUIEKINH «bHoLeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM pACTECHUH W
YKUBOTHBIX, MPUHAJICKAIINE K PA3HBIM 3KOJOTUYECKUM TPYIIaM OJHOTO BH[A,
Kpacnas knura Poccuiickoit ®enepannu, H300paK€HUs OXPAHSIEMBIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
BUOJIOTUN HA BA30BOM YPOBHE CPEJHEI'O OBIIEIO
OBPA30OBAHUA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHHUS OOydYalolMMHUCSA MporpaMM cpeaHero oOiiero  00pa3oBaHMS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOM UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CIOCOOHOCTH OOYYaOIIUXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3ynbTAaThl OCBOEHUS MpeaMeTra «bHOIorus» JOCTUraloTCAd B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpoOIleccaM CaMOIIO3HAHHWS, CAaMOBOCIIUTAHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIUSM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHCTEMOW I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JAEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TPU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHONICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOUX JECUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXXUTEJIbHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTU IMEpE.
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY>KeHHIO M 3amute (OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSL:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TIPUHATHS LIEHHOCTENM CEMEMHOM JKU3HU B COOTBETCTBUM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAHUE YMOIIMOHATILHOTO BO3JICHCTBUS KUBOW IPUPOIBI U €€ 1IEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pean3alusi 3J0pOBOTO M 0OE€30MacHOr0 o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHMMAaHUE IIEHHOCTH TPAaBWJI WHIWBHIYAIHPHOTO H  KOJJICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYly, OCO3HAaHHE LIEHHOCTU MacTEPCTBA, TPYA0IIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepam npodhecCuOHATbHOU JeATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HAaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOjeM M MmyTed ux
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPaHy BHUIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, YKOJIOTHYECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOMN JIESTEIBHOCTH 3KOJIOTHYECKOMN
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYpbl KaK CpPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUSI 00 OKpY)KaloleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YeIOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUILIMHBI, CO3JaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIB30BAaHUIO TPUPOJHBIX PECYpCcOB M (OPMUPOBAHUIO HOBBIX CTAaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTH METOJIOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LEJbIO MOJTYyYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NEATEIbHOCTh NHINBUAYAJIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHble pe3yiabTaThl OCBOCHHS ydyeOHOro npeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTHs, SIBJICHHUE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIye dbopmupoBaHue GyHKIMOHATIBLHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

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

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPACCYXIAEHUS (MHAYKTUBHBIE, JEOyKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEUMI  PA3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PA3JIMYHbIE BUJBl JEITEIBHOCTH MO MOJYYEHHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHH, 3a/1aBaTh apaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISAThH LI€JICHANIPABICHHBIA MOUCK MEPEeHOca CPEJACTB U CHOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTrHHAIbHBIE MOJIXOJbl U pEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX Oa3ax NaHHbIX, B WHTepHeTe), aHanM3upoBaTh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndyeckor mHOpMaIMK, HEOOXOAMMOM JJIs BBITIOTHEHUS YYCOHBIX
3ajiay;

mpUOOpEeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAbHYIO  (QOpMy  IPEACTaBICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJbl, abOpeBHATYpy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTHUX YYaCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHIOCOOaMU OOIIEHUS W B3aWMOJCHUCTBUS, MMOHUMATH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

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

2) coOBMeCTHasl 1esITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHUKy W METOABl COBMECTHBIX JEUCTBHH C y4ETOM OOMIHMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETUYECKOE IIOBEJICHUE B Pa3IU4HbBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pElICHUs B AKU3HEHHBIX U YU€OHBIX CUTYalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpMYyIHUpPOBaTH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MpeMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JaCTSIX 3HAHWM, IMOCTOSIHHO TMOBBINIATH CBOM 0Opa30OBaTENbHBIN U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLECCOB, HMX pe3yJbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYIMX IIPU AaHAIU3€ pe3yJIbTATOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMH JIPYrOro YeJIOBEKa.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBHUI 10 OCBOCHHIO, HHTEPIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO TOAM O0yUYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOTO MHUPOBO33PEHHS, O BKIIAJIE€ POCCHUHCKHUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KWU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0OMeH BeHIeCTB M IpPEBpallleHHe
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHAsl J0TMa MOJEKYJIsIpHON Ouosnorun), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOT'O MO3HAHUSI B OMOJIOTMH: HAOIIOACHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yIbTaTOB, MCIOJIb30BAHHBIX HAYyYHBIX MOHATHUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHA BEIECTB U MPEBPALICHUSI SHEPTUU B KJIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIIUX JTIO/ICH, COOMIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOMICH
IPUPOJIHON cpene, NMOHUMaHUE HEOOXOJUMOCTH HCHOJIb30BaHUS JAOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAHMS JIJIsl MpeJCKa3aHUsl HacleJOBaHUs MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAHMSA, BKJIIOYAIOIIYIO I[ICEBJOHAYYHBIC 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKY0 HH(POPMAIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydueOHOro mnpeamera «buosnorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PEHHS, O BKJIAJE€ POCCUHUCKUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOTMYECKUX TEPMHHOB M TOHATHM:
BUJI, TIOMYJIALNSA, TeHO(OH, 3BOMIONMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas TpamMua, OMoTreoreHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit sBomonuu A. H. CesepiioBa, yuenusi o ouocdepe B. W. Bepnaackoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIABUKEHUE  TUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXAY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOIyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JICUCTBHUS DKOJOTUYECKUX (PAKTOPOB HA OpPraHU3MBI, TMEpeHoca
BEUIECTB U IIOTOKAa JHEPIMHU B DKOCHCTEMaX, AHTPONOICHHBIX H3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS IS OOBSICHEHUS OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHMMAHUE HEOOXOIMMOCTH WCIOJB30BaHUS JOCTHKCHUN
COBPEMEHHOM OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pelaTh dJIEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBIMOJHATh JIA0OpATOpHbIE M MpakTUYecKue padoThl, cOOJI0IAThH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(GOpPMAIMU, HAYYHO-TIOMYJISIPHbIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011asi OMOIOTUYECKYI0 UH(OPMAIHIO U3 HECKOJIbKUX HCTOYHHMKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KosauyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIe
Ne ni/m P Konrpoabnbsie IIpakrHyeckue (ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsbI
pecypcsl
bubnuoreka [{OK
1 b 2 .
HOMOTIDL K Hayka 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edsoo.ru/7f41c292
. bubnuorexa [IOK
3 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEESTEIEHOCTE IIETKH 0 https://m.eds00.ru/7f41c292
PasMHOXEHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubmmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnencTtBeHHOCTE M U3MEHYMBOCTh 3 1 15 bubnmorexa LIOK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 1 bubnnoreka [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 P 1
CIEPBHOC BpeMA https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB 11O 34 3 4

ITPOI'PAMME



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

KoJsun4yecTBO 4acoB JIeKTPOHHBbIE
HanmMeHoBaHMe pa3/iejioB U TeM uugpoBbie
Ne i/l P Konrpoabnbie IIpakruueckue (uitpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
IBOIMOUHONHAS GHOTOTHS o ! ! https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHHE U Pa3BUTHE KU3HU Ha 9 1 05 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
OpraHu3Mbl U OKpy>Karoias cpeia 5 1 bubmorexa [JOK
P 124 tas cpen https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
1
Coo011ecTBa M 3KOJIOTHUSCKHE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
PesepBHOE Bpems 2 bubmorexa [JOK
p P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 3 95

IHPOI'PAMME



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

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
undposbIie
Ne n/m Tema ypoka Kontposbusbie IIpakruueckue p
Bceero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
5 [TpakTuueckast paborta Ne 1 1 05 bubnnoreka [JOK
«/cnonp30BaHue pa3IMYHBIX METOJIOB MPU ' https://m.eds00.ru/863e6122
W3YYCHUU OMOJIOTUIECKIX 0OBEKTORBY
3 buoniornyeckue cucremsl, MPOLECCH U UX 1 bubnuotexa [JOK
U3y4EHHE https://m.eds00.ru/863e6564
4 Xumuueckuii coctas KiIeTku. Boga n 1 bubmuorexa [JOK
MUHEpaJIbHBIE COJIH https://m.edso0o.ru/863e674e
bu6nmoreka [JOK
b . 1
> eaticit. COCTaB U CTPOCHHE GeaKoB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJOTUYECKHE
karanuzaTtopsl. JlabopaTtopHas padora Ne 1
6 «M3y4yeHne KaTaTuTHIECKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
yi ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIIa3bl UITH
KaTaJasbl)»
bu6mmorexa [IOK
7 v I 1
[ICBOBL. ST https://m.eds00.ru/863e6870
8 Hyxneunossie kucinorsl. AT® 1 bubmmorexa LIOK

https://m.edso00.ru/863e6d5c¢c



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

9 Hcropus n MeTobl N3Y4EHUS KIETKH. bubmuorexa [IOK
Knerounas Teopus https://m.edso00.ru/863e6e88
bubmuorexa [JOK
10 Kn
€TKa KakK 11eJI0OCTHAS JKUBas CUCTEMa httos://m.edsoo.ru/863¢6688
CtpoeHue dyKapuOTUYECKOMN KIICTKH.
JlaGopaTopHas padora Ne 2 «3y4yeHue
PATOPHaZ p . . bu6mmoreka [IOK
CTPOCHHS KJIETOK PACTCHUH, )KUBOTHBIX,
11 5 5 - 0.5 https://m.edso00.ru/863e6ff0
TPUDOB H DAKTCPHI HOA MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MHUKpOTpEIapaTax u ux
OIIMCAHHUE»
bu6mmoreka [IOK
12 Obmen BelecTs MK META00H3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 o . X
OTOCHHTES. ACMOCHITES https://m.eds00.ru/863e7c98
bubmuorexa [JOK
14 i
DHepreTHieckui 0omen https://m.eds00.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kieTku. Muros. Jlabopatopnas padora Ne 3
15 «Habmroienrie MUTO3a B KJIETKaX KOHYHKA 0.5 bubmorexa HOK
g ' https://m.edso00.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOTIpEnapaTax»
16 buocunTtes 6enka. Peakius MaTpuyHOTO bubnmnorexa [JOK
CUHTE3A https://m.edso0.ru/863e796e
bu6mmorexa [IOK
17 Tpancmiuus — bnocuntes benka https://m.edso0.ru/863e796e
bubmuoreka [JOK
18 H —
CKIICTOUHBIC (POPMEI KH3HH — BUPYCHI https://m.eds00.ru/863e7540
19 ®DopMBbI pa3MHOKEHHUST OPTAaHIU3MOB bubmorexa [JOK

https://m.edso00.ru/863e81bh6



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

https://m.edsoo.ru/863e831e
bubmuoreka [JOK

20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.
OmnogorBopenue. JlabopaTopHas pabora Ne bubnmoreka [JOK
21 0.5
4 «3yueHue CTpOCHMS MOJIOBBIX KJIECTOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»
22 WuauBuayaibHOE pa3BUTHE OPraHU3MOB bubmmorexa LOK
AMBHILY P P https://m.eds00.ru/863e8436
93 I'eneTka — Hayka O HaCJICICTBEHHOCTH U bubnnorexa [HJOK
U3MEHYUBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACJICTOBAHUS bubnuorexa [JOK
pU3HAKOB. MOHOrMOpUIHOE CKPEIIMBAHNE https://m.eds00.ru/863e8878
o5 JurubpunHoe ckpenuBanue. 3aKoH bubnnoreka [JOK
HE3aBUCHUMOTI'0 HACJIEI0BAHNS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuernuieHHOe Hacae10BaHNE MPU3HAKOB.
Jlaboparopnas pabota Ne 5 «3yuenue
26 e3 J'IliTaTlf)B M(E)HOFI/I6 WTHOTO IZII 0.5 bubmmorexa [JOK
pesy pu ' https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MHUKpOIIpErapaTax»
I'enernka nmona. HacnegoBanue npu3HaKkoB, bubnuoteka [JOK
27
CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
HN3menuuBocth. HenacnencrseHuas
W3MEHYHBOCTh. JIJabopaTopHas padota Ne 6.
78 Nzyuenne MoupuKamoHHON 05 bubnnorexka [HOK

U3MEHYUBOCTH, IIOCTPOCHUE
BAapUALMOHHOTO Ps1a ¥ BApUALIMOHHOMN
KpHUBOW»

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



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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HacnencrBeHnnast "3MEHYMBOCTb.
JlaGopaTtopHnas pabora Ne 7. «AHanu3

bubmuorexa [JOK

29 1 0.5
MyTarui y 1po30( bl Ha TOTOBBIX https://m.eds00.ru/863e8efe
MHUKpOIIpenaparax»
bubmuorexa [JOK
30 T'eneruka uenosexa 1 https://m.eds00.ru/863e8d78
PesepBurblil ypok. O0001IEHIE 10 TEME
31 «Hafne CTB};EIHOCTB u I/IIJ;MCH‘II/IBOCTB 1 bubmorexa [IOK
A https://m.edso0.ru/863e8d78
OpraHU3MOBY
bu6mmoreka [IOK
32 (Cerexups kak HayKa u npouecc . https://m.eds00.ru/863e9214
33 MeTobl U JOCTUKEHHUS CENEKIIMU PACTEHUI 1 bu6mmoreka [IOK
U )KUBOTHBIX https://m.edso00.ru/863e9214
34 BbruorexHonorusa xak oTpaciis IPOU3BOACTBA 1 bubmmorexa [TOK
p p A https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB 110 34 4

IHPOI'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoanuyecTBo 4acoB

Ne DJIeKTpOHHbIe U (pPOBbIE
Tema ypoka Konrpouabusie  IIpakruueckue
n/n Bceero o0pa3oBaTejibHbIE PeCypPChI
padoThI padoThI
1 DBOJTIONHS U METOJIbI €€ U3y4CHUS 1 Bubmaorexa ITOK
https://m.edsoo.ru/863ea20e
5 WcTopus pa3BuTHs NpeacTaBlieHui 00 1 bubnmoreka [JOK
SBOIIOIAHU https://m.edsoo.ru/863e9570
bu6mmorexa [IOK
3 Muipooposionts 1 https://m.edsoo.ru/863e9cle
[Tomymsimus Kak s1eMeHTapHasi eqUHUIA
4 BUJA ¥ BoMroIMH. JlaboparopHas paboTa 1 05 bubnuorexa [JOK
Ne 1 «CpaBHeHuUE BUIOB 110 https://m.edso00.ru/863e99c6
MOP(}OTOrHIecKOMY KPUTEPHIO
5 JBroKymiye cuibl (3J€eMEHTapHbIe 1 bubnnorexa [HOK
(baxTOpBI) IBOIIOLIU https://m.edso0.ru/863e9da4
. bubnuorexa [JOK
6 EctectBenHnsblit 0TO0p 1 €ro Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTaThl 3BONMIOLMY:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas padota 1 05 bubnuotexa [JOK
Ne 2 «Onucanue npucrnoco6IeHHOCTH https://m.edso00.ru/863e9fde
opraHusma 1 €€ OTHOCUTEIIbHOTO
XapakTepa
8 Hampapnenust u myTu MaKpOdIBOIIOIUH 1 bubmmorexa [OK
https://m.edso00.ru/863e9cle
bu6mmorexa [IOK
o Heobparuocts spomown 1 https://m.edso00.ru/863e9cle
10 Hcropus xu3HU Ha 3eMile U METOABI €€ 1 1 bubnnorexa [JOK

HU3YyUCHUA

https://m.edsoo.ru/863ea5a6



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6

I'nmotessl IMPOUCXOXKACHUA )KU3HU HA

bu6mmoreka [IOK

11
3emiie https://m.edso00.ru/863ea5a6
PazButue xu3Hu Ha 3emMie Mo 3pam 1 bubnmoreka [JOK
12
nepuoiaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITbl BOTIOIUU
PaCTHTEIBHOTO U KUBOTHOTO MHPA.
13 [TpakTuueckas padbora Ne 1 «3yuenue 0.5 bubmmorexa LIOK
p p B z]q ' https://m.edso0.ru/863ea8hc
HCKOIMAEMbIX OCTAaTKOB paCTEHUI U
KUBOTHBIX B KOJUIEKIIHSIX)»
14 CoBpeMeHHasl cucTeMa OPraHu4ecKoro bubnunoreka [JOK
MHpa https://m.edso0.ru/863ea48e
bubmuorexa [JOK
1
> IBOIIOLHKA HEIIOBEKA (AHTPONOTeHE3) https://m.edso0.ru/863eac2c
16 JBrxymiye cuitbl ((aKTophI) bubnuoreka [IOK
AHTPOIIOTeHE3a https://m.edsoo.ru/863ead44
17 OcHOBHbIE CTaIUU IBOJIOLUHU YEJIOBEKa bubmmorexa [JOK
A t https://m.edsoo.ru/863ead44
18 YenoBeueckue packl ¥ MPUPOIHbIE bubnmnorexa [JOK
ajanTaliy 4ejIoBeKa https://m.edsoo.ru/863eaea2
19 O600menue o reme «Bo3HUKHOBEHHE U bubnuorexa [JOK
pa3BUTHE )XKU3HU Ha 3eMiie» https://m.edsoo.ru/863ead44
bu6mmoreka [IOK
20 €]
KOTIOTHA Kax Hayka https://m.edso00.ru/863eaea2
21 Cpensl 00MTaHUs U YKOJIOTHYECKUE bubnuotexa [JOK
(hakTophI https://m.edsoo.ru/863eafec
Abuornueckue gaxktopsl. JlaboparopHas
pabota Ne 3. «Mopdomornyeckue
99 0COOEHHOCTH PACTCHHI U3 Pa3HBIX MECT 05 bubnmoreka [JOK

oburtanmsy. JlabopatopHas padora Ne 4.
«BrsiHHAE cBETa HA POCT U Pa3BUTHE
YepeHKOB KOJIeyca»

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



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

bu6mmorekxa [IOK

23 buorieckue daxTopet 1 https://m.eds00.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU
24 nomyssitun. [Ipaktudeckas padora Ne 2 1 05 bubnnoreka [HOK
«IToacU€T MIOTHOCTH MOMYJISALHI https://m.edso0o.ru/863eb348
Pa3HBIX BUIOB PACTCHUI»
bubmuorexa [JOK
25 Coo0rmiecTBa OpraHU3MOB — OHOIEHO3 1 httos://m.e dsogru 18636b46a
bubnmoreka [JOK
26 DKOJIOTHYECKHE CHCTEMBI (3KOCHCTEMBI) 1 httos://m.e dsogru 18636b46a
OCHOBHBIE TIOKA3aTEIIN IKOCHCTEMBI.
27 Dxonoruueckue nupamuasl. CBoicTBa 1 bubnmorexa LHOK
skocHcTen. CyKiiecons https://m.edso00.ru/863eb5fa
bubmuorexa [JOK
28 Hpupoxibie SKOCHCTEMSI 1 https://m.edsogru/863eb46a
bubnuorexa [JOK
29 AHTpPOIIOTreHHbIE IKOCUCTEMBI 1 https://m.edsogru/863eb5fa
30 buocdepa — rinobdanpHas 3xocucTeMa 1 bubnnoreka [JOK
3emnn https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnunoreka [JOK
ouocgepsl https://m.edso00.ru/863ebd16
32 YenoeuecTBo B 6rochepe 3emnn 1 ngj;ﬁf;igﬁg 63ebd16
33 CocymiecTBoBaHUE TPUPOIBI U 1 bubnuotexa [JOK
YernoBevYecTBa https://m.edsoo.ru/863ebale
34 O6006mmenue Tembl «Coob1IecTBa u 1 bubnuorexa [JOK
JKOJIOTUYECKUE CUCTEMBD) https://m.edsoo.ru/863ebale
OBHIEE KOJIMYECTBO YACOB 110 34 95

IHPOI'PAMME



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThbl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

CdopmupoBaHHOCTH 3HAHUI O MECTE U POJU OMOJIOTUU B CUCTEME HAYYHOIO
3HAHUS ECTECTBEHHBIX HAyK, B (DOPMHPOBAHMH COBPEMEHHON €CTECTBEHHO-
Hay4HOW KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHUS; O BKJIAAEC POCCUMCKUAX
U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMONOTHH; (PYHKIIMOHAIEHON

I'paMOTHOCTH YCJIOBCKaA I PCIICHUA ) KU3HCHHBIX 3a1a4

YMeHHe pacKpblBaTh COJEP)KAHUE OMOJIOTMUYECKHMX TEPMHUHOB M TIOHSITHI:
KW3Hb, KJIETKA, OpraHu3M; MeTa0oiu3M (0OOMEH BEIIEeCTB M IPEBpAIICHHE
SHEPTHUH), TOMEOCTa3 (CaMOperyssius), ypOBHEBas OpraHU3aIUs >KUBBIX
CHUCTEM,  CaMOBOCIIpOM3BeJeHHE  (PENpOAYyKIMs),  HACIEACTBEHHOCTD,

HU3MCHYUBOCTL, POCT U pa3BUTUC

YMenue wu3naratb OHOJOTMYECKHE TEOpUU (KJIETOYHAs, XPOMOCOMHas,
MyTainuoHHasi), 3akoHbl (I'. Mennens, T. Moprana, H.J1. BaBunosa) u yuenus
(0 meHTpax MHOrooOpasusi M MPOUCXOKICHUS KyJIbTYpHbIX pactenuid H.H.

BasuioBa), onpeensath rpaHulbl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM

YMeHnue Bi1ageTh METOJaMH HAaY4YHOT'O ITO3HAHUA B OHoJIOTruH (Ha6J’II-OI[eHI/Ie )51
OIMMMCAHUC IJKHBBIX CHUCTEM, IIPOHCCCOB U ﬂBHeHHﬁ; opranuzanusa U
IMPOBCACHUC OHOJIOrTYECKOI0 OKCIICPUMCHTA, BBIABHIXCHUC THUIIOTC3HI,
BBIAABJICHUC 3aBUCUMOCTU MCKAY HCCICAYCMBIMU BCIIMYWHAMU, 00BsICHEHHE
MOJIYUYCHHBIX PE3YJIbTATOB, UCIIOJIB30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ u

3aKOHOB; YMCHHUC ACJIAaTh BBIBOJbI HA OCHOBAHWH ITOJTYUYCHHBIX pCSYJ'II)TaTOB)

YMeHHE BBIJIEIATh CYIIECTBEHHBIE NPU3HAKA BUPYCOB, KJIETOK IPOKApPHOT U
9yKapuoT, OJHOKJIETOUYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH
nporeccoB oOMEHa BEIIEeCTB UM MPEBpAIICHUsT DSHEPruM B KIETKeE,
¢doTocuHTEe3a, MIACTUYECKOTO M HHEPreTHYecKoro oOMeHa, XEMOCHHTE3a,
MHTO3a, M€H03a, OIUIOJOTBOPEHUS, PAa3MHOXKEHHUS, HWHANBUIYAJIbHOIO

pa3BUTHS OpraHu3Ma (OHTOTEHE3)

YMeHue NpUMEHATh MOJyYeHHbIE 3HAHHSA A OOBSICHEHHS OMOJIOTMYECKUX
NPOLECCOB W  SBJICHUH, M TPHHATHS TNPAKTUYECKUX pEIICHWH B
MOBCEHEBHOM KHM3HM B LENAX oOecrieueHuss 0€30MacHOCTH CBOETO 3/J0POBbS

U 30pOBbS OKPYXKAIOIUX JHOAEH, COONIOJCHHS HOPM TI'PaMOTHOTO




MOBEJICHUS B OKPY)KAIOIICH MPUPOAHON Cpelie; MOHUMAaHHEe HEOOXOAUMOCTH
WCIOJIb30BAHUS TIOCTHKEHUH COBPEMEHHON OMOJIOTHHU U OMOTEXHOJOTUH IS

PaiuOHAJIbHOI'O IIPUPOAOII0JIB30BAHUA

YmMmenue pemiath JJICMCHTAPHBLIC TICHCTUYCCKHUE 3aJa4u Ha MOHO- H
,Z[I/IFI/I6pI/II[HOG CKpE€IIMBaHUE, CUCIVICHHOC HACICOOBAaHUEC, COCTABIIAThL CXEMBIL
MOHOFI/I6pI/I,Z[HOFO CKp€HIMBaHHUA JIA npcaACKasaHusl HacJICeaJO0BaHUs

IIPU3HAKOB y OpPraHU3MOB

YMeHue BBINOJHATH JIAOOPAaTOPHBIE M TMPaKTHYECKHE paboThl, coOII0AaTh

npaBuja mpu padoTe ¢ yueOHBIM U J1a00paTOpHBIM 000PYIOBAHUEM

10

11 KJIACC

Kon
NpoBepPsAEMOro
pe3yJbTara

YMeHue KpUTUYECKH OLIEHMBAThb W HHTEPIPETHPOBATh HUH(POpPMAILHIO
OMOJIOTUYECKOTO COJIEPKAHMS, BKIIOYAIONIIYIO IICEBJOHAYYHBIC 3HAHHS W3
paznuuHbix  uctouHukoB (CMU, Hay4yHO-mOMyJsipHBIE  MaTepUabl);
ATHUYECKHE aCIEeKThl COBPEMEHHBIX HCCIEIOBaHUN B OMOJNOrMM, METUIUHE,

OUOTEXHOJIOTUHA

YMeHune co3naBaTh COOCTBEHHBIE NHCBMEHHBIE W YCTHBIE COOOIIEHMUS,
0000mass OWOJIOTHYECKYI0 HWH(POPMAIUI0 W3 HECKOJIBKHX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATbH TTOHATHHHBIN alrmapar ouoaoruu

IIpoBepsiemble nMpeIMeTHbIE Pe3yJILTATHI 0CBOEHHS] OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbl CpeHero 001ero 00pa3oBaHus

ChopMupoBaHHOCTb 3HAHUM O MECTEe U POJIM OMOJIOTHH B CUCTEME HayYHOTO
3HaHUSl €CTECTBEHHBIX HayK, B ()DOPMHUPOBAHHU COBPEMEHHOW E€CTECTBEHHO-
HAyYHON KapTHUHBI MHPa U HaydYHOT'O MHPOBO33PEHHS; O BKIIAJE POCCHUCKUX
U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJOTMU; (PYHKIMOHATBHOM

I'paMOTHOCTH YCJIOBCKA IJId PCUICHUS )KU3HCHHBIX 3a/1a4

YMeHue pacKphIBaTh COJAEpXKaHHWE OHMOJIOTMYECKHMX TEPMHUHOB W TOHSTHI:
BUJ, TOMYNALHUS, TE€HO(POHJ, 5BONIOUUSA, MABIKYIIHME CHUIIBI ((aKTOphI)
9BOJIIOLINH, MPUCTIOCOOIEHHOCTh OpraHHU3MOB, BUJI000pa3oBaHue,
IKOJIOTHYECKHE  (DAaKTOphI, OJKOCHCTEMa, TPOMYIEHTHl, KOHCYMEHTHI,
pPEAYUEHTHl, [EeNU MUTAHUS, OJKOJIIOTHYECKas MHUpamMHuaa, OHOTeOleHO3,

ouocdepa

YMeHue wu3naraTh OWOJIOTHYECKHE TEOpUHU (DBONIOIMOHHAsS Teopust Y.
JlapBuHa, CHUHTETHYECKash TEOPHs 3BOJIOLUH), 3aKOHBI M 3aKOHOMEPHOCTH

(3apoxprmeBoro cxojncrea K.M. bapa, yepenoBanus T1aBHBIX HaIllpaBICHUHN U




myteii aBomonnu A.H. Ceepuosa, yuenust o 6uocepe B.M. Bepnanckoro),

OIPCACIIATh I'PaHUIBI UX TPUMCHHUMOCTH K KHUBBIM CUCTCMaM

YmMmenue BJIaACTb MCTOAAMU HAYYHOT'O IIO3HAHUWA B Oounoyioruu (Ha6JIIO,IIeHI/Ie u
OIMMMCAHUC IJKUBBIX CHUCTEM, IIPOLCCCOB U HBHCHHﬁ; opranuzanusa H
IIPOBCACHUEC OHOJOrHYECKOI0O OKCIICPUMCHTA, BBIABHXXCHHUC T'HMIIOTE3bI;
BBIIBJICHUE 3aBUCHUMOCTH MCKIAY HUCCICAYEMBIMH BCIIMYUMHAMMU, 00BsACHEHHE
IMOJIYYCHHBIX PE3YJIbTAaTOB, HMCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, Teopnﬁ n

3aKOHOB; YMCHHUC ACJIaTh BbIBOJbI HA OCHOBAHUU ITOJTYUYCHHBIX pe3yanaTOB)

YMenue BBIACIIATL CYHICCTBCHHBIC IIPU3HAKHW CTPOCHHA OHMOJIOTMYECKHUX
OOBEKTOB: BHJIOB, IMOMYJSAIHMH, MPOMYLEHTOB, KOHCYMEHTOB, PEIyLEHTOB,
OMOTEOIICHO30B U HKOCUCTEM; OCOOCHHOCTH IIPOLECCOB HACIIEACTBEHHOU
W3MEHUYUBOCTH, €CTECTBEHHOI'O otOopa, BUJI000pa30BaHMUs,
MPUCIIOCOOJICHHOCTH OPTraHU3MOB, ICHWCTBUS SKOJIOTHYECKHX (PaKTOPOB Ha
OpPraHM3MBbl, IIEPEHOCA BEUIECTB W TIIOTOKAa OSHEPIUM B DKOCHCTEMAX,
AHTPOTIOT€HHBIX M3MEHEHUH B SKOCHCTEMaX CBOEH MECTHOCTH, KPyroBOpOTa

BEIIECTB M OMOTCOXUMUICCKUX ITUKIIOB B Onocdepe

YMeHue NpUMEHSTh MOJIy4YEeHHbIE 3HAHUS Uil OOBSICHEHUS OMOJIOTMYECKUX
MIPOLIECCOB W SIBJICHWM, I TPHUHATHS IPAKTHYECKUMX PEIICHUN B
MTOBCEIHEBHOM JKU3HHU B LIEJSIX o0ecrieueHus: 0€3011acHOCTH CBOETO 3/J0POBbs
U 3]I0pOBbsl OKPYXKAIOIIUX JIIOJEH, CcOOMIoNeHUs HOPM TI'PaMOTHOIO
MOBEJICHUS B OKpY»Karollei MpUPOJHON cpese; MOHMMaHUuEe HEOOXOIUMOCTH
HUCIIOJIb30BaHUA ]IOCTI/DKGHI/II\/JI COBpeMeHHOﬁ OouoJiornu AJIgd paluOHAJIIBHOTO

MIPUPOIONOIB30BAHUS

VYMmenue peliaTtb 3JIEMCHTAPHBIC OMOJIOrTYECKHE 3aaa4u, COCTaBJIATh CXEMBI

NEpCHOCA BCHICCTB U S9HEPTHUU B SKOCUCTCMAX (I_IGHI/I HI/ITaHI/IH)

YMeHue BBHINOIHATH JIaOOpaTOpHbIE W IMpaKTUYEeCKHe paboThl, cOoO0aTh

npaBuja Mpu padoTe ¢ yueOHbIM U 1ab0paTOPHBIM 000PYIOBAHUEM

YMeHue KpUTUYECKHM OLIEHHBAThb W HUHTEPIPETUPOBATh HH(POPMALIHIO
OMOJIOTUYECKOTO COJIEpKaHMs, BKJIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS U3
paznuuHbiX  HctouHMkoB (CMU, HayuyHO-mOmymnsipHblE  MaTepHabl);
paccMaTpuBaTh TIJIOOAIBHBIE HKOJIOTMYECKHE MPOOJIEMBI COBPEMEHHOCTH,

(I)OpMI/IpOBaTB 1O OTHOIICHUIO K HUM CO6CTB€HHYIO ITO3HUIIHUIO

10

YMeHne co3naBaTh COOCTBEHHBIC IHCHbMEHHBIE W YCTHBIE COOOIICHWS,
0000mmass OUONOTHUYECKYI0 HH(POPMAIMI0 U3 HECKOJIbKHX HCTOYHHKOB,

I'paMOTHO HUCIIOJIB30BATh MOHSTUHHBIN armapar OoHoIoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kox

IIpoBepsieMblii 3JIEMEHT COePKAHUS

1

buonorus xak Hayka

11

Buonornss — Hayka o kuBoil mpupone. Ponp Ouonmormm B (GOpMHPOBAHUHU

COBPEMEHHOI Hay4HOIl KapTUHBI Mupa. CuctemMa OMOJIOTUYECKUX HAYK

1.2

2.1

2.2

3.1

MGTOI[BI MMO3HAHUSA KHBOMU IMpUPOAbI (Ha6J'H-O,I[eHI/IC, OKCIICPUMCHT, OIIMCaHHUCE,

HU3MCPCHUC, KHaCCI/I(i)I/IKaI_II/IH, MOJCIHUPOBAHUC, CTATUCTUYICCKAA 06pa60TKa I[aHHBIX)
JKuBble cucTeMBl U HX OpraHu3anusa

Xusele cucrembl (OuocucTeMbl) Kak NpeAMET H3ydyeHus Ouosnoruu. CBoiicTBa
OMoCHCTEM M MX pazHooOpasue

YpoBHM oOpraHuzanuu OMOCHCTEM: MOJEKYJISIPHO-TeHETUUYECKUN, KJIETOYHBIMH,
OpraHu3MEHHBIH, MOIMYJISIMOHHO-BHI0BOM, SKOCUCTEMHBIH, OMOC(hepHBIN

XHUMHYECKUI COCTAB U CTPOCHUE KIIETKH

XHUMUYECKUHN COCTaB KIJICTKH. XUMHYECKHE QJICMCHTBI. MAaKpO3JICMCHTHI,
MHKPO3JICMEHTEI. Boz[a W MHUHCPAJILHBIC BCUICCTBA. (DYHKIII/II/I BOAbLI 1 MUHCPAJIbHBIX

BCIICCTB B KJICTKC. HozmepmaHHe OCMOTHYECKOro OajaHca

3.2

3.3

benku. CoctaB u cTpoeHune O€nKOB. AMHUHOKHCIOTBI — MOHOMEpHI OEIKOB.
He3ameHnMble U 3aMEHUMbBIE AMHUHOKHCIOTBHI. AMHHOKHCIIOTHBIM COCTaB. YpPOBHH
CTPYKTYpbl ~ O€JKOBOH MOJEKynbl (NepBUYHAsl, BTOpUYHAsA, TpPETHYHAs M
YeTBEpTUYHAsl CTPYKTypa). XUMHUYEecKHe cBoiictBa OenkoB. buonornueckue
¢GyHKIIUHN OEIKOB.

depMmeHTbl — Ouosorndyeckue Karanuzatopel. CTpoeHHe (epMeHTa: aKTHUBHBIN
HeHTp, cyOctpatHas crenuduuHocts. Kodepmentsl. Burtamunbsl.  Orinnuus

(hepMEHTOB OT HEOPTAHUUYECKUX KaTAIM3aTOPOB

VYrneBoasl: MoOHOcaxapuabl (T0OK03a, pubo3a U JAe30Kcupubo3a), Aucaxapupbl
(caxapo3a, JaKTo3a) ® ToOJUCaxapuaAbl (KpaxMmai, TIWUKOTeH, IEJUTI0JI03a).
Bbuonorndeckne QyHKIIUU YTIEBOIOB.

Junuasl: TpUTAMLEPHIBl, cTepouabl, ¢pochomunuabl. ['napodpunsHo-rHIpOdOOHBIE
cBoiicTBa. buonmornueckune ¢ynkimu aunuaoB. CpaBHEHHE YIIEBOAOB, OCITKOB U

JIMIMIU 0B KaK HICTOYHHUKOB SHCPTHUU

3.4

Hyxkneunnoseie kucinotel: JIHK u PHK. HykmeoTtunbl — MOHOMEpPBI HYKIEHUHOBBIX

kucioT. Ctpoenue u pynkuu JJHK. Ctpoenne u pynakunu PHK. AT®: ctpoenue u
byHKIIUN

3.5

Huronorusa — Hayka o kietke. Knerounas reopust. MeTo 1l H3y4eHUs KIETOK




3.6

Knerka kak menoctHas xuBasg cucrema. OOIIME NPU3HAKK KIIETOK: 3aMKHYTas
HapykHas MmeMOpaHna, MoJsiekynsl JIHK xak reneTrueckuil anmapar, cucteMa CHHTe3a

Oenka

3.7

3.8

Tunel KIETOK: JyKapHOTHYecKass U mpokapuorudeckas. OCOOCHHOCTH CTPOCHHUS
MpoKapuoTHueckor  kieTku.  Kierounas  creHka — Oaktepuil.  CtpoeHHe
JYKapUOTHYECKOU KIeTKH. OCHOBHBIC OTIMYHS PACTUTEILHOM, )KUBOTHOW U TPUOHOM

KIJIICTKH

[ToBepXHOCTHBIE CTPYKTYPBI KIETOK — KJIETOYHAs CTCHKA, TIMKOKAIUKC, X (YHKIIHUU.
[TnazmaTnyeckass memOpana, e€ cBoicTBa M (yHKUMH. LluTomnasMa u e€ opraHou/IbL.
OnHoMeMOpaHHbBIE OpPraHOWIBI KIICTKH: SHaoriazMarudeckas cetb (DIIC), ammapar
l'onbmku, mm3ocombl. [lonyaBTOHOMHBIE OpPraHoOMbl KJIETKH: MHMTOXOHIpPHUH,
mnactuabl.  IIpoucxokaeHne  MUTOXOHIpPUM M IUIAcTUA. Buasl  mactu.
HememOpanHbIe OpraHOWBl KIETKH: PUOOCOMBI, KIIETOYHBIA IICHTP, PECHHYKH,

JKT'YTUKH. (DYHKI_[I/II/I OpraHOUJ0B KJICTKH. Bxarouenus

3.9

Anpo — perynsaropubiii neHTp kietku. CrpoeHue sjapa: siepHas 0001104Ka,

KapuoIuiasma, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

4.1

TpchnopT BCIICCTB B KIICTKEC
H(I/ISHCI[GSITGHBHOCTL KIICTKH

OOmen BemiecTB, WM MeTabomM3M. AcCUMWISIHS (TUTAaCTUYECKHT OOMEH) Hu
JUCCUMUIIALIUS  (PHEpreTHYecKuif oOMeH) — JBE CTOPOHBI E€AMHOTO mpoliecca
MeTtabonu3ma. Tumbl oOMeHa BelecTB: aBTOTPO(PHBIH U TrerepoTpodHbii. Ponb

(bepMeHTOB B OOMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUH B KIIETKE

4.2

®dotocunre3. CetoBas W TeMHOBas ¢a3bl (porocuHTe3a. Peakumm ¢otocuHTesa.
OddextuBHOCTh (hoTOCHHTE3a. 3HadeHHe (HOTOCHMHTE3a AN JKU3HH Ha 3emile.
Brnusaue ycnoBuit cpeasl Ha  (OTOCHHTE3 H  CHOCOOBI  TOBBIMICHUS  €T0
IIPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTEHHH.

XeMocHHTe3. XEeMOCUHTE3UPYIoNe OakTepruu. 3HaUYeHUE XEMOCHHTE3a JIJISl KU3HHU

Ha 3emie

4.3

4.4

DHepreTUYeckuii 0oOMEeH B KJeTke. PacimienieHue BeIIECTB, BBIACICHHE W
AKKyMYJIUPOBAaHHE SHEPTUHU B KIETKE. DTambl YHEPreTHIeckoro ooMeHa. [ ukonus.
bpoxenue u ero Buabl. KucinopogHoe OKHCIEHHE, WM KIETOYHOE JbIXaHUE.

D¢ hHeKTUBHOCTh IHEPTETUIECKOTO 0OMEHA

Peakiun matpuunoro cuHte3a. ['eHernueckas nHdopmanus u JHK. Peammsanus
reHeTHYeCKON wuHMOpMAIMU B KIETKE. [ eHEeTWYeCKWil KOJ M €ro CBOWCTBA.
Tpanckpumnuss — marpuunblii cunte3 PHK. Tpancmsums — OuocuHTe3 Oenka.

Koauposanue amunokuciot. Ponb pubocom B GnocunTese 6enka

4.5

Heknerounsle ¢opmbl xu3HH — BUpycbl. Hcrtopust otkpeitus Bupycos (.U.




5.1

NBanoBckuii). OCOOCHHOCTH  CTPOEHUS H  KHU3HEACITEILHOCTH  BHUPYCOB.
Bakreprodaru. bonesnu pacteHuil, ;)kUBOTHBIX M Y€JIOBEKA, BHI3IBAEMBIC BUPYCAMHU.
Bupyc nmmynonedunmra yenoseka (BUY) — Bozoyaurens CITNa. [Ipodunakrtuka

pacnpocTpaHeHHs] BUPYCHBIX 3a00JIeBaHU
PasmHOXeHMe U UHANBUIYAIbHOE PA3BUTHE OPTraHU3MOB

Kiterounslii UK, WK KU3HEHHBIA UK KieTku. MuaTepdasza u mutos. IIporeccsr,
npoTekaromue B uHTepdase. Perummkanus — peakuust MaTpuuHoro cunreza JIHK.
Crpoenue XpoMocoM. XpPOMOCOMHBIM Ha0Op — KapuoTum. JUIUIOUAHBIA U
TarioNAHbI  XpoMocoMHbIe HabOopbl. Xpomatunbl. lLluTonorunueckue OCHOBBI
Pa3MHOKEHHUS U UHJIMBHU1YaJIbHOTO Pa3BUTUS OPTaHU3MOB.

Jenenue knerku — muto3. Craauu mutosa. IIponeccsl, npoucxonadiye Ha pa3HbIX

CTaaUSIX MUATO3a. BUOJIOrHUeCcKU CMBICII MUTO3a

5.2

5.3

@opMBl pa3sMHOKEHHsI OpraHH3MOB: Oecrojioe W ToJoBoe. Buabl 0Oecrosoro
PASMHOXCHUA: JACJICHUE HaABOC, IIOYKOBAHUE OAHO- WU  MHOI'OKJICTOYHBIX,
CIopooOpa3oBaHUe, BEreTaTUBHOE pa3MHOKEHHUE. VCKyCCTBEHHOE KIOHMPOBAHHE
OpPraHU3MOB, €T0 3HAYEHHUE JIJISI CENEKLIUU

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIIONOTO.

Meiioz. Ctaauu meiiosa. [Iporiecchl, mpoucxosiye Ha cTaausx meito3a. [loenenue

XpoMocoM B Mero3e. Kpoccunrosep. bronornyeckuii CMbICI M 3Ha4YEHUE MEH03a

5.4

5.5

l'amerorenes — mporecc oOpa3oBaHUs TMOJOBBIX KJIETOK Yy JKMBOTHBIX. [loyioBBIE
JKEJIC3bl: CCMCHHUKU U ANYHUKU. O6pa3OBaHI/Ie " Pa3BUTHUC MOJIOBBIX KJIETOK — raMeET
(ciepmato3ous, sifliekneTka) — cnepmarorenes u ooreHes. OCOOEHHOCTH CTPOCHHUS

SIAIIEKJIETOK U CIICpMAaTO30U0B. OHJ'IOI[OTBOpCHI/IC. HapTeHoreHe3

WNunuBuayansHoe pa3BUTHE (OHTOTreHe3). DMOpPHOHAIbHOE pa3BUTHE (IMOPHOTeHE3).
Oranbl SMOPUOHANIBHOTO pPa3BUTHS y TIO3BOHOYHBIX IKMBOTHBIX: JApoOJIeHHE,
racTpyJsus, OPTraHOTEHE3. [TocTamOpuoHaIBEHOE pa3BUTHE. Tumnbl
MOCTAIMOPHUOHAIBHOTO Pa3BUTHSL: MIPSMOE, HeNpsiMoe (TMYMHOYHOe). Brusinue cpessl
Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI, CIOCOOHBIE BBI3BIBATh BPOKIEHHBIE YPOJICTBA.

Poct u pasButne pacreHnid. OHTOr€HE3 LBETKOBOI'O PACTEHMS: CTPOCHHUE CEMEHH,

CTaauM pa3BHUTUA

HaCJ'IeI[CTBeHHOCTI) 1 USMCHYUBOCTDb OPraHU3MOB

6.1

IIpeamer n 3amaun reHetuku. Vcropus pa3BUTHS NeHETHKH. BKiaa poccHICKHX H
3apyOeXHbIX  Y4€HBIX B  pa3BUTHE  TEHETUKU.  MeToasl  T€HETHKH
(THOPUIOTOTUYECKUIA, LHUTOT€HETUYECKUM, MOJIEKYJISIPHO-T€HETUUYECKU ).
OcCHOBHBIE TE€HETMYECKUE MOHATUA. |'eHeTHueckass CHMBOJMKA, HCIONb3yeMas B

CXEMax CKpeIIMBaHUI

6.2

3aKOHOMEPHOCTH HACIEIOBAaHUSl TPU3HAKOB, YyCTaHOBIEHHbIE [. MeHnaenem.




MoHorubpuHOe CKpelmuMBaHue. 3aKOH eOUHO0Opaszus THOPUAOB  IEpPBOTO
nokoJsieHus. [IpaBuiio JOMUHUPOBaHUS. 3aKOH PACIISIUICHHs PU3HAKOB. | nmoresa
YHCTOTHI rameT. [10THOe U HeTOTHOEe IOMUHUPOBAHHUE.

JuruOpupHoe CKpelMBaHWE. 3aKOH HE3aBHCHMOTO HACJCIOBAaHHUS IPU3HAKOB.
[{uTroreHeTH4YeCKHEe OCHOBBI JTUTHOPHIHOTO CKPEIIMBAHUSA. AHAIM3UPYIOIICE
ckpemuBanue. Mcnonp30BaHNE aHATU3UPYIOMIETO CKPEIIMBAHUS ISl OMPEICICHUS

reHoTHIa ocoou

6.3

CuerutenHoe HacnenoBaHue mnpu3HakoB. Pabora T. Moprana mo cuemjieHHOMY
HacJIeI0BaHUIO FeHOB. HapylleHue clenieHus reHoB B pe3ysibTaTe KpOCCUHIOBEpa.
XpOoMOCOMHasi TeOpHUsl HACJIeACTBEHHOCTH. | eHeTuuecKre KapThl.

I'enetnka mnosa. XpoMOCOMHOE oOIpefelieHue Imoja. AyTOCOMBI U IIOJIOBbIE
XPOMOCOMBI. T'omorameTHbIe © rereporaMeTHbIC OpPraHHu3MBbI. HaCHCIIOBaHI/Ie

IMPHU3HAKOB, COCIJICHHLIX C ITI0JIOM

6.4

M3MeHunBOCTb. Buibl N3MEHUMBOCTH: HEHACIIEACTBEHHAs U HAcJleACTBEHHasd. Poib
cpelbl B HEHACJIEACTBEHHOM M3MEHUYMBOCTH. XapaKTepUCTHKA MOAM(PUKALMOHHOM
W3MEHYMBOCTH. BapuanvoHHBIA psii M BapuanuMoHHas Kpusas. Hopma peaxuun
npu3Haka. KoyMuecTBEHHbIE M KAa4eCTBEHHBIC NPU3HAKM M MX HOpPMa pEeakiuH.

CaoiicTBa MOIU(PHUKAIIMOHHON U3MEHYMBOCTH

6.5

HacnencrBennasg, Wiad  TIEHOTHIIMYECKas, HW3MEHYUBOCTh. KoMOmHaTHBHAsS
W3MEHYUBOCTh. Meio3 © TONOBOM mMpolecc — OCHOBa KOMOWHATHUBHOM
W3MEHYUBOCTH. MyTalnroHHas H3MeH4YMBOCTh. Knaccudukanus MyTanuid: TeHHbIE
XPOMOCOMHBIE, TeHOMHbIE. YacToTa U NMpUYMHBI MyTanuil. MyTareHHble (aKTOpHI.

3aK0oH TOMOJIOTHYECKUX PsIIOB B HacleAcTBeHHOU n3meHunBoctr H.M. BaBuiosa

6.6

I'enetuka yenoBeka. Kapuotun uenoBexka. OCHOBHBIE METOJIbI TEHETUKH YeJIOBEKa:
T€HEAIOTUYECKHH, OJIM3HEIIOBBIH, LIUTOr€HETUYECKH, OMOXUMUYECKUI,
MOJIEKYJIIPHO-T€HETUUECKUI. CoBpeMeHHOe onpeerneHue reHOTHMNA:
MOJITHOTEHOMHOE CEKBEHHUPOBAHHE, T€HOTUIIMPOBAHWE, B TOM YHCJIE C TOMOIIBIO
[TI[P-ananu3a. HacneacTBeHHble 3a00€BaHNsI Y€IOBEKa: TCHHBIC OOJIE3HH, OOJIE3HH
c HACJIEICTBEHHOMN MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE 00J1e3HU.
ComaTnueckre ¥ TeHepaTHBHBbIC MyTaluu. [IpuHIUOBI 370pOBOTO o0Opa3a KHU3HH,
JTUArHOCTHKHU, NPO(QUIAKTUKA M JIEYEHHs TeHeThdyeckux OonesHeil. Menuko-
TEHETUYECKOE  KOHCYJIBTHPOBAHME. 3HAYCHHUE  MEIAUIMHCKOW TEHETUKH B

npeaoTBpaAlICHUN U JICUCHUU T'CHCTUYCCKUX 3a00JIeBaHUI YeI0BEKa

Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenexuus Kak Hayka M Mpolecc. 3apoKIEHUE CEJIEKIIMM U TOMECTUKALUs. YUYeHHe
H.W. BaBuioBa o 1ieHTpax npoOHCXOXKACHUS 1 MHOT000pa3usl KyIbTYPHBIX PaCTEHUH.

LleHTpbI NPOUCXOKIAECHUS TOMAIIHUX )XKUBOTHBIX. COpT, MOpoa, ITaMM

7.2

CoBpeMeHHBIE METOJIbI CeNeKIMH. MacCOBbIi W WHAWBHUIYAIbHBIA OTOOPHI B




7.3

CeJeKUMU pacTeHU U >KUBOTHBIX. OIlLIEHKa D3KcTepbepa. biIM3kopoacTBeHHOE
cKkpemuBanue — WHOpuAWHT. Yucras muHus. CKpelMBaHWE YHCTHIX JIUHUIA.
['etepo3uc, unu rubpunHas cuwia. HepoiacTBeHHOe cKpeluBaHHEe — ayTOpPUIMHT.
Otpanénnas rubpunuzanus u e€ ycnexu. VcKycCTBEHHBI MyTareHe3 U MOJydYeHHe

HOJUIUIONA0B. JIOCTHKEHNS CENEKIIUN PACTEHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB

broTtexHOIOrHUs Kak OTpaciab MPOU3BOACTBA. ['€HHAs MH)KeHEepHs. DTalbl CO3AAHUS
pexomOuHanTHOM JIHK um Tpancrennesix opranusmoB. KiertouyHass uH)XeHepus.
Kinerounsle kynbTypbel. MUKpOKIIOHAJIBHOE pa3sMHOKEHHME pacTeHui. KiionupoBanue

BBICOKOITPOJAYKTUBHBIX CEIIbCKOX031CTBEHHBIX OpraHnu3MoB. OKOJIOTHYSCKHE U

studeckue mnpodiemsl. MO — renetndecku MOIUGUIIUPOBAHHBIE OPTaHU3MBI

11 KVIACC

Kox

IIpoBepsieMblii 3JIEeMEHT COIePKAHUS

1

DBOIIOIUOHHAST OMOIOTHS

11

1.2

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuperenbcTBa SBOMOLNMH. [laeoHTOIOrHUECKHE: TIOCIE0BATEILHOCTD IOSBICHUS
BUJIOB B MaJICOHTOJIOTMUECKOM JleTonucH, nepexoansie ¢popMel. buoreorpaduueckue:
CXOJICTBO M paznuuue (ayH u (HIop MATEPUKOB M OCTPOBOB. IMOPHOJIOTHUECKHE:
CXOACTBA U pa3nuuusi 3MOPHOHOB pa3HBIX BUAOB MO3BOHOYHBIX. CpaBHHUTEIHHO-
AHATOMUYCCKHE: TOMOJIOTUYHBIC, aHAJIOTUYHBIC, PYAUMCHTAPHBIC OpTraHbl, aTaBU3MBbI.
MonekynsipHO-OMOXUMHUYECKHE: CXOACTBO MEXaHHM3MOB  HACIEJCTBEHHOCTH U

OCHOBHBIX META0OJNYECKUX MTyTeH Y BCEX OPraHU3MOB

OpomonuonHas teopus Y. [lapsuna. Ilpeamnochuiku BO3HUKHOBEHMS JapBUHU3MA.
JIBIKYIIME CHJIBI 3BOJIONMM BUAOB 1o JlapBuHY (M30BITOYHOE pa3MHOXKEHHE NPHU
OTPaHUYEHHOCTH  PECypcoB,  Heolpelesn€éHHash  M3MEHYMBOCTb, Oopbba  3a

CYIIIECTBOBAHUE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrernueckast Tteopust oBomouuun (CTD) u  ocHOBHbIE €€  MOJIOKEHUS.

MI/IKpOE)BOJ'IIOI_[I/ISL HOHYHSILII/ISI KakK €IMHKUIa BUAAa U 3BOJIFOIITNA

1.4

JBrxyue cuiibl ((hakTophl) HBOJIOLUH BUI0B B MpHpoie. MyTallMOHHBIHN Mpolecc U
KOMOWHATHBHAS N3MEHYMBOCTD. [1OMy IsIIIMOHHBIE BOJTHBI U apei¢ reHoB. M3omsanus u
murpanus. EcrecTBeHHbI 0TOOp — HampaBisiomuil ¢aktop sBomouud. DPopMel
€CTECTBEHHOT'0 0TOOpA.

[IpucnocoOIeHHOCTh ~ OPraHM3MOB  Kak  pe3yibTarT  3BoOJIONUH.  [Ipumepsl
MPUCTIOCOOIEHUH y OpraHu3MOB. ApoMopGh 036l U HAHOATATI TAIIUH.

Bun u BunmoobOpazoBanue. Kpurepun Buma. OcHOBHBIE (DOpPMBI BHI000pa30BaHUS:

reorpauuecKoe, IKOJIOTHIECKOe




1.5

2.1

2.2

MaxkpoaBosmorus. @opmbl IBONTIONMH: (UIIeTHYECKas!, TUBEPreHTHAs, KOHBEPTeHTHas,

napaiensHas. HeoOparumocTs 3Bomonun
Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMile

JlonayyHble  TOpEJCTaBIICHUS O 3apOXKICHUU KWM3HU. HayuHble THUNOTE3BI
BO3HHUKHOBEHHUS >KU3HU Ha 3emuie: a0uoreHe3 U maHcrnepMus. XuMu4eckast 3BOJIOLHS.
DKCHEPUMEHTAIBHOE MOATBEPXKICHUE XMUMHYECKOW sBoitounu. HavanbHble 3Tambl
ouosornueckoi »Bomroruu. ['unoreza PHK-mupa. [lepBbie KIETKH W MX DBOJIOIHA.

@opMHUpPOBaHNE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB

Pa3Butne xu3Hu Ha 3emse no 3paMm u nepuogam. Karapxeil. Apxelickas u
npotepo3oiickas 3pkl. [lameo3oiickas 3pa u e€ nepuoibl: KeMOPUHCKHI, OPIOBUKCKHA,
CUJIypUMCKMM, IEBOHCKUM, KaMEHHOYTOJIbHBIM, MEpMCKUU. Me3o30McKkas spa u eé
MEPUO/IbI: TPUACOBBIN, IOPCKUM, MEJIOBOIA.

KaliHo3oiickast spa u €€ mepuojbl: MajeoreHOBbIA, HEOTCHOBBIM, aHTPONOTCHOBBIN.
XapakTepucTrKa KJIMMaTa 1 TeoJOrnyecKkux npoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pacTUTENILHOTO ¥ JKMBOTHOTO MHpPa. ApoMop(do3bl Yy pacTeHUH U IKUBOTHBIX.

HOSIBJ'IGHI/IG, pacuBeT U BBIMUPAHUC I'PYIII ) KUBBIX OPIraHU3MOB

2.3

Cucrema OpraHMuYeckoro Mupa Kak oOTpaxeHue 53Boitouuu. OCHOBHBIE

CUCTCMATUYCCKUC T'PYIIIIBI OPTaHU3MOB

2.4

2.5

DOBOJIIOLIMS  YeNlOBEeKa. AHTpPONOJIOTMS KakK Hayka. Pa3BuTue mpencTaBieHUd o
MIPOUCXOXKJACHUH YelloBeKa. MeTo bl u3ydeHus: anTpornoreHeza. CXoCTBa U pa3Indus
YeJoBeKa U )KMBOTHBIX. CHCTEMATUUECKOE MOJIOKEHUE YEIIOBEKa.

JBwxymue cunbl (dakTopbl) aHTpomoreHe3a. HacneacTBeHHas HW3MEHYHBOCTh H
ecTecTBeHHbIN 0TOOop. OOIIecCTBEeHHBIN 00pa3 >KU3HH, W3TOTOBICHHE OPYAMN TpyHa,

MBIINIJICHUE, PC€Yb

OCHOBHBIE CTaIUU U BETBH HBOJIOLIMN YEJIOBEKA: aBCTPAIONUTEKH, UeIOBEK yMENbIN,
UYenosek npsamoxopasammii, Yenosek Heanaepranbckuii, Uemnosek pasyMmubiid. Haxonku
MCKOMAEMbIX OCTAaHKOB, BpPEMs CYILECTBOBaHUS, 00JACTh pacnpoCTpaHEHHs, 00BEM

TOJIOBHOT'O MO3ra, 00pa3 >KU3HHU, OpYAus

2.6

YenoBeueckue pacbl. OCHOBHBIE OOJBIIME pachl: €BpONEOUaHAs (eBpasuiickas),
HEerpo-aBCcTpalioniHas (PKBaTOpUalbHAas), MOHTOJIOUIHAS (Aa3MaTCKO-aMEpUKAHCKas).
UYepTbl MNPHUCTIIOCOOJICHHOCTH MPEACTABUTENEH UENOBEUYECKUX pac K YCIOBUSAM

cyuiectBoBanus. EquHcTBO uenoBeueckux pac. Kputnka pacuzma

Opranu3Msbl 1 OKpyXKatouias cpeaa

3.1

OKoJIorus Kak HayKa. 3az[atm U pasaciibl 3KOJIOTUH. MGTOI[I:I 9KOJOTHUYCCKUX

HCCAeNOBaHUM. DKoJIorHYeckoe MupoBo33zpeHue. Cpenpl OOWUTaHUS OPraHU3MOB:




BOAHAasA, HA3EMHO-BO3AyIIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAsA

3.2

Okonornyeckne  (akropsl.  Knaccudukamust ~— skomormueckux — (pakTopos:
abrnotnyeckne, OMOTUYECKUE U aHTPONOreHHbIe. JleificTBue sKkonorndeckux (pakropon

Ha OpraHu3MbI

3.3

AOunotnueckue (aKTOpBl: CBET, TEMIIEpaTypa, BIAXKHOCTb. DoTONEpHOIU3M.
[Tpucnocobenns opraHu3MoB K ACHCTBUIO abuoTnyeckux (aktopoB. bruonornyeckue

PUTMBI

3.4

3.5

buotnueckue ¢akropsl. Buuel OHOTHYECKHMX B3aMMOACHCTBHIA: KOHKYpPEHLUS,
XUITHAYECTBO,  IApasuTH3M, MYTyaju3M, KOMMEHCAIH3M  (HaxXJeOHUYECTBO,
KBapTUPAHTCTBO), aMEHCaJIN3M, HEUTpaIU3M. 3HaueHue OMOTHUYECKUX
B3alMOJICHCTBUI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IIPUPOHBIX COOOIIECTBAX

DKOJIOTHYECKHE XapaKTEpPUCTUKHU Monyasiuuu. OCHOBHBIE IOKA3aTEId MOMYJISINU:
YUCJIIEHHOCTb, IUIOTHOCTb, POXJA€MOCTb, CMEPTHOCTb, IPHUPOCT, MUIPALIUS.

HI/IHaMI/IKa YUCJICHHOCTHU IIOITYJIAINHU U eé peryidanunusda

COO6H.I€CTBa H 3KOJIOTHYCCKHUE CUCTCMBI

4.1

4.2

4.3

CoobmiectBo  opranu3smMoB — OuoneHo3. CTpykTypbl OuHoOLleHO3a: BHIOBaf,

MPOCTPAHCTBEHHAs, Tpopuueckas (nmuuiesas). Buap-nomuHanTsl. CBs3u B OMOLIEHO3€

DKoJoru4eckre cuctemsl (3kocuctemsl). [loHsTHE 00 ’KOCHCTEME M OMOTEOlIEHO3E.
@OyHKIIMOHANbHBIE ~ KOMIOHEHTBl ~ 9KOCHCTEMBI:  MPOAYLEHThl,  KOHCYMEHTHI,
penyueHtsl. KpyroBopoT BemIECTB M MOTOK JHEPruu B dKocucteMe. Tpoduueckue
(nmumeBble) ypoBHU 3kocucTeMbl. IlumeBbie nenu u cetu. OCHOBHBIE MOKa3aTeNn
9KOCUCTEMBI: OHOMacca, NPOAYKIHMS. OKOJOTMYECKHUE MUpaMHIbl: MPOAYKLHH,
YHUCIEHHOCTH, Ouomacchl. CBOWCTBA 3JKOCHCTEM: YCTOHYHMBOCTb, CaMOpPEryJsLus,

pa3zButue. Cykueccus

[IpupoHbIE 3KOCUCTEMBL. DKOCUCTEMBI 03€p M PEK. DKOCHCTEMa XBOMHOTO WIH
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIOTreHHBIE 3KOCHUCTEMBI. ATPOIKOCUCTEMBI. Y pOo3kocucTeMsbl. bronornueckoe
U XO35UCTBEHHOE 3HAYEHUE arpO3KOCUCTEM M YPOOIKOCHCTEM.

buopaznooOpazue  kak  (dakTtop  ycrowumBoctm  dkocucteM.  CoxpaHeHHe

OMONIOTHYECKOTO Pa3HOOOpa3ms Ha 3emIie

4.4

VYuenue B.. Bepnanckoro o 6uocdepe. I'panunibl, coctaB u CTpyKTypa Ouochepsl.
Kusoe BemectBo u ero ¢ynkumu. OcobeHHocTH OuMOChepsl Kak TI00aTbHON
J9KocHucTeMbl. JlMHammueckoe paBHOBecue W oOpaTHas CBsS3b B Oumocdepe.
KpyroBopoTs! BemiecTB 1 OMOr€OXMMHUYECKUE LUKIBI 3JIEMEHTOB (yIriiepoja, a3oTa).

3oHanbHOCTH OMocdepsl. OCHOBHBIE OMOMBI CYIITH




UYenoseuectBo B Omochepe 3emiu. AHTpONOTeHHbIE H3MEHEHHsT B Ouocdepe.
45 I'moGanbHBIE IKOJTOTHYECKUE TPOOIIEMBI.
OcHOBa paIMOHAILHOTO YIPABJICHUS MPUPOIHBIMUA PECYpCaMH U MX HCIIOJIb30BaHHE.

JlocTiokeHust OMOJIOTHH ¥ OXpaHa MPUPOIBI

IPOBEPSIEMBIE HA EI'D 110 BUOJIOTUU TPEEOBAHUS
K PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOMN
IMPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3YJIbTaTaM OCBOCHHUS
MPOBEPSIEMOTr0 | OCHOBHOM 00pa30BaTeNIbHOW MPOTPaMMBI CPEeHEro 00IIero 00pa3oBaHuUs
TpebOoBaHU

1 ChopMHpOBaHHOCTh 3HAHUH O MECT€ U pPOJM OHOJIOTUHM B CHCTEME
€CTECTBEHHbIX HayK, B ¢dbopmMHupoBaHUU COBPEMEHHOM
€CTECTBEHHOHAyYHOW KapTHHbI MHpa, B MO3HAHUM 3aKOHOB IPHUPOABI U
pELICHNH >HU3HEHHO BaXHBIX COLMAIBHO-3TUYECKUX, IKOHOMMYECKHX,
9KOJIOTUYECKUX MPOOJIEM YEIIOBEUECTBA, a TAKXKE B PELICHUHM BOIPOCOB
palMOHAIBHOIO MPUPOAONOIb30BAHUSA, B (DOPMUPOBAHUM LIEHHOCTHOT'O
OTHONIEHUS K MpUpoje, oOLIeCTBY, UEIOBEKY; O BKJIAJAE POCCUHCKUX U
3apyOeKHBIX YUYEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTHU

2 Brnanenue cucremoil 3HaHUM 00 OCHOBHBIX METOJaX Hay4HOTO MO3HAHMA,
UCIOJIb3YEMBIX B OHOJIOTMYECKUX HCCIEIOBAHUSAX JKUBBIX OOBEKTOB H
KOcUCTeM  (omucaHMe, M3MepeHHe, IpoBelAeHHEe  HalroaeHuil);
Croco0aMH BBISIBJIEHHS U OLICHKU aHTPOIIOTEHHBIX U3MEHEHH B IPUPOJIE.
YMeHHE BBIABUTATh TUIIOTE3BI, IMPOBEPATh MX DKCIEPUMEHTAIbHBIMU
cpeactBamy,  GOopMynHMpys Leldb  HUCCIEIOBaHMs,  aHAIU3HPOBATH
IIOJIyYEHHBIE PE3YIbTAThl U J€1aTh BHIBOJIBI.

BeIABIIEHME  3aBHCHMOCTH  MEXKJY  MCCIEIYEMBIMH  BEIMYMHAMU,
OOBsSICHEHUE MOJNYYEHHBIX PE3YyJIbTaTOB U (POPMYIUPOBAHHE BHIBOJOB C
HCIIOJIb30BAHUEM HAYYHBIX ITOHATUM, TEOPUN U 3aKOHOB

3 YMeHne BIaZeTh CUCTEMOW OMOJIOTMYECKHX 3HAHWM, KOTOpas BKIIFOYACT:
OCHOBOIIOJIAraronre OMONIOrHYeCKre TEPMUHBI U MOHATHS (’KU3Hb, KIIETKa,
TKaHb, OpraH, OpraHW3M, BHJ, MONYJALUSA, HKOCHUCTEMa, OHOLEHO3,
6uocdepa; mMerabonu3M, roMeocTa3, KI€TOUYHbIH UMMYHHUTET, OMOCHHTE3
oenka, OHMOIOIMEDBI, JUCKPETHOCTD, caMOperyJIsIIus,
CaMOBOCIIPOU3BECHUE, HaCJIEICTBEHHOCTb, U3MEHUYUBOCTb,
SHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosornyeckue Teopuu: kierouHas reopus T. IlIBanna, M. Illneiinena, P.
BupxoBa; KkioOHaIbHO-CeNeKTUBHOTO uMMyHuTera [I. Opmux, W.H.
MeuHnukoBa, XpOMOCOMHasl TeOpus HacyieacTBeHHOCTH T. Moprana, 3aKoH
3apoabimeBoro cxoactsa K. bapa, sBomonmonnas teopust Y. JlapBuHa,
CHUHTETHYECKAsl TEOpUs 3BOJIOLMHU, Teopus aHTpornoreHe3a Y. JlapBuHa;
teopusi 6uoreonieno3a B.H. Cykauesa; yuenne H.M. BaBuioBa o nmeHTpax
MHOT000pa3usi U MPOUCXOXKICHUS KYIbTYPHBIX pacTeHHui, yuenue A.H.




CeBeprioBa 0 TMyTIX UM HampaBlICHUSAX HBOJONMHU, YydeHue B.I.
Bepnajckoro - o 6uocdepe); 3akoHBI (€IMHOOOPA3UsI TOTOMKOB IEPBOTO
MOKOJICHUS, PpACHICIJICHUS] TPU3HAKOB, HE3aBUCHMOTO HAcCIeJI0BaHUs
npusHakoB ['. MeHnens; CUEIUIEHHOrO HAacleIOBaHUS IPU3HAKOB U
HapylieHus ciremieHuss reHoB T. MopraHa; roMoJoru4eckux psIoB B
HaclieACTBeHHOM wu3MeHumBocTd H.M. BaBunoBa; TI€HETHUYECKOTO
paBHoBecusi Jx. Xapnu u B. BaiinOepra; 3apogsimeBoro cxoxacrtsa K.
bapa; 6uorenernueckuii 3akon J. ['exkens, @. Miosepa);

MIPUHLIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBwia (MuauMmyma FO. JIuOmxa, SKOJIOTHMYECKON MUpaMHIbI YHCE,
OMOMAacChl U DHEPTHUN);

runote3bl (koanepBatrHod A.M. Omnapuna, nepBuyHoro OymboHa JIx.
Xonpaeitna, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peiuiatb  ITOMCKOBBIC OMOJIOrHYECKHUE 3aJa4u, BBISIBJIAATH
MPUYUHHO-CJICACTBCHHBIC CBA3U MCXKAY HCCIICAYCMbIMU OHOJIOrTYECKUMU
O6’beKTaMI/I, npooeccaMu MU ABJICHHAMM, ACJIATb BBIBOABLI M IIPOIrHO3bI Ha
OCHOBAHUU MMOJYYCHHBIX PE3YJIbTATOB,

COCTaBJIATb I'CHOTHUIIMYCCKUC CXCMbl CKPCIIMBAHHA OJISI PA3HBIX THUIIOB
HacCJICOJOBaHHA IMPU3HAKOB Yy OPraHu3MOB, COCTABJIATL CXEMbI IIEPCHOCA
BCHICCTB U OHCPI'H B 9KOCHUCTEMAX (uenn INUTaHuA, IIUIICBBIC CeTI/I)

YMeHue yCTaHaBIMBAaTh B3aMMOCBSI3U MEXAY CTPOCHMEM M (DYHKIMSAMM:
OpPraHOMJIOB, KJIETOK Pa3HbIX TKAHEW, OpraHaMu M CUCTEMaMu OPraHoOB Yy
pacTeHHi, )KMBOTHBIX W 4YeNlOBEKa,; MEXIy d3TalmaMu OOMEHa BEIIEeCTB;
JTanaMy KJIETOYHOTO IMKJIA U KU3HEHHBIX LUKIOB OPraHU3MOB; 3TallaMH
SMOPHOHAIBHOTO Pa3BUTHS; TEHOTHNOM M (heHOTUNoM, (EHOTHIIOM H
(dakTopamMu cpenbl OOUTaHMS; MPOLECCAMU SBOJIOLUH; JABMXKYILIUMU
CUJIaMH aHTPOIIOT€HEe3da; KOMIIOHEHTAMH pA3JIMYHBIX DKOCUCTEM W
MPUCTIOCOOTICHUSMH K HUM OpraHU3MOB

YMeHue BT CYIeCTBEHHBIC TPU3HAKU:

CTPOEHHUSI BUPYCOB, KJIETOK MPOKAPUOT U IYKAPUOT; OJHOKIETOUYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHUJOB, OHOTEOIICHO30B, JKOCHUCTEM |
Oouocdepsl; CTPOCHHsI OpPraHOB M CHCTEM OPTaHOB PACTEHH, KHUBOTHBIX,
YEJIOBEKA; MPOIECCOB KU3HEACATEIHPHOCTH, MPOTEKAIINX B OPraHU3Max
pacTeHMid, )KMBOTHBIX M YENIOBEKa; OMOJIOTMYECKUX IMPOIIECCOB: OOMEHa
BemecTB  (MeTabonusMm), wuWHGOOpPMAIMM W TPEBpAIICHUS JHEPTrUH,
OpokeHHUs, aBTOTPOGHOTO ¥  TETepOTPO(GHOTO THUIMOB  TUTAHHUS,
dboTocWHTE3a W  XEMOCHHTE3a, MHTO3a, MeHo3a, TaMmeToreHesa,

sMOpuoreHesa, OCTAMOPHOHAIEHOTO pa3BuUTHA, Pa3MHOKEHU,
WHIUBUAYAJIBHOTO Pa3BUTHUSL OpraHu3Ma (OHTOreHe3a), B3auMOJIEHCTBUS
I'€HOB, reTEPO3UCa; JNENCTBUN UCKYCCTBEHHOI'O orbopa,

CTaOWIM3UPYIOLIET0, JABMXKYIIETO M  Pa3pbIBAIOLIETO E€CTECTBEHHOI'O
oT0Opa; AIIONMATPUUYECKOTO H CHMIIATPUYECKOTO BHI000pa3oBaHus;
BIUSHUS JBWKYIIMX CHJI 3BOJIONMU HA TEeHO(QOHI MOIMYINSINH;
MPUCIIOCOOJICHHOCTH OPraHU3MOB K Cpelae OoOWuTaHUs, dYeperloBaHUs
HampaBJICHUH H3BOJIOLUHN; KPYrOBOPOTa BELIECTB U MOTOKAa SHEPIHMHU B
9KOCUCTEMAX

C(I)OpMI/IpOBaHHOCTB YMCHUA BBIACIATH CYHICCTBCHHBIC IIpHU3HAKU




BUPYCOB, KJIETOK TMPOKAPHOT W  OJYKApUOT, OJHOKIETOYHBIX H
MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB, OHOTCOIIEHO30B U HKOCHUCTEM;
0COOEHHOCTH TPOIIECCOB OOMEHa BEMIECTB M IPEBPAIICHUS DHEPTUU B
KJIeTKe, (OTOCHHTE3a, TUIACTHYECKOTO U DJHEPreTHYeckoro oOMeHa,
XEMOCHHTE3a, MHTO032, MeEH03a, OIUIOAOTBOPCHUS, Pa3BUTUS H
Pa3MHOXXEHHUS, WHIMBHUIYaJbHOTO pPAa3BUTUS OpraHu3Ma (OHTOIEHeE3a),
O0OpBOBI 3a CYIIECTBOBAHHME, €CTECTBEHHOrO OTOOpa, BHUI000pa30BaHMII,
MPUCIIOCOOJICHHOCTH ~ OPraHU3MOB K  cpele  OOWTaHus, BIUSHHA
KOMIIOHEHTOB 3KOCHUCTEM, aHTPOINOI'CHHBIX H3MEHCHHH B 3KOCHUCTEMax
CBOEH MECTHOCTH, KpPyroBOpPOTa BEUIECTB W TPEBPALICHUS HSHEPTUU B
ouocdepe

8 YMeHue HUCHoiab30BaTh COOTBETCTBYIOIINE apTyMEHTHI, OHOJOTHYECKYIO
TCPMHUHOJIOTUIO U CHUMBOJIMKY JI JOKA3aTCJIbCTBA POACTBA OPraHU3MOB
pasHBIX CHUCTEMATUYECKUX TPYII, B3aUMOCBS3M OPTaHU3MOB U CPEIbI
oOWTaHUS; CIUHCTBA YEJIOBEYCCKUX pac, HEOOXOIUMOCTH 370pPOBOTO
o0Opaza KH3HH, COXPaHEHHsI pa3HOOOpa3usi BHIOB M DSKOCHCTEM Kak
YCIIOBUSI COCYIIECTBOBAHUS MTPUPOJIBI M YSIIOBEYCCTBA

9 YMeHHe  KpUTHYECKH  OICHWBAaTh HH(POPMALUIO  OHOJOTHYECKOTO
COJZIepKAaHUSA; MHTEPIPETUPOBATh 3TUYECKUE aCHEKThl COBPEMEHHBIX
UCCIIEIOBaHUM B OMOJIOTMM, MEAUIIMHE, OMOTEXHOJIOIMH; paccMaTpuBaTh
ri100anbHbIe SKOJIOTHYECKHUE MTPOOIEMBI COBPEMEHHOCTH, (POPMHUPOBATH IO
OTHOIIEHHIO K HUM COOCTBEHHYIO TIO3HIIUIO

HEPEYEHD 3JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA EI'D
1O BUOJIOI'N

Kon IIpoBepsieMblii 2IEMEHT COJEP/KAHUS
1 buonorus xak Hayka. )KuBble CUCTEMBI U UX U3yUYEHHE
1.1 CoBpemeHHass OuoJOrMsl - KOMIUIEKCHAas HayKa. bHOJOrHMYecKkue Haykd H

n3ydaeMble UMM TpooOsiemMbl. DyHIaMeHTanbHbBIE, MPUKIAIHBIE W TOHWCKOBBIC
HAy4YHBIEC UCCIIEIOBAaHUS B OMOJIOTHH.
3HavyeHne Owonorud B (HOPMUPOBAHMH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptunbel mupa. [Ipodeccuu, cBszanHble ¢ Ouonorueil. 3HaueHHE OMOJOTHUHU B
MPAKTUYECKOW JESATETbHOCTH YEJIOBEKa: MEIUIMHE, CEIbCKOM XO35ICTBE,
MIPOMBIIIUIEHHOCTH, OXPAaHE MPUPOJIBI

1.2 JXKuBble cucTeMbl Kak mpeaMeT u3ydeHus Ouonoruu. CBOMCTBA JKUBBIX CHCTEM:
€IMHCTBO XMMHUYECKOTO COCTaBa, JUCKPETHOCTh M IEIOCTHOCTh, CIOXKHOCTh M
YIOPsIOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3anus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTh, U3BMEHYHBOCTD, POCT U Pa3BUTHE.
YpoBHM OpraHu3aluy XUBBIX CUCTEM: MOJICKYJIAPHBIN, KIETOYHbIA, TKAHEBBIM,
OpraHU3MEHHBIH, MOMYJISIUOHHO-BUAOBOM, SKOCUCTEMHBIN
(OuoreoneHoTHUeCKUi), Ouocepusril. Ilpoueccsl, MpoOUCXOAALIME B KHUBBIX
cuctemax. OCHOBHBIC TIPU3HAKK XUBOTO. JKM3HBb Kak (hopma CyIIecTBOBaHUS
Marepuu




1.3

Mertoasl Ouosnornyeckod Haykw. HaOmrogeHue, wu3MEpeHHE, DKCIIEPUMEHT,
cucteMaruzamnus, MeraaHann3. IloHaTHe O 3aBUCMMOM HW  HE3aBHCHMOI
nepemeHHol. [InanupoBanue skcnepuMenta. [loctaHoBKa U MpoBEpKa TUITOTES.
HyneBas rumore3a. IloHstue BBIOOPKM H €€ JOCTOBEPHOCTh. Pa3bpoc B
Ouonornuyeckux nAaHHbIX. OIlLIEHKa JOCTOBEPHOCTH IOJIYYEHHBIX pPE3yIbTaToB.
[IpuunHBl UCKAXKEHUSI PE3YJIbTATOB JKCIepuMeHTa. [IOHSATHE CTAaTUCTUYECKOTO
TecTa

Knerka kak Ouoiorudyeckas cucremMa

2.1

Krnerka - cTpykTypHO-(pyHKIIMOHAIbHAA €IUHUIA KUBOTrO. MCTOpUS OTKpBITHS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounas teopus (T. IlBann, M.
HIneiinen, P. Bupxo). OCHOBHBIE MOJT0XKEHUS COBPEMEHHON KJIETOYHOU TEOPHH.
Meroasl  MOJNEKYJISIPHOM W KJIETOYHOM  OHOJNOTUM:  MHUKPOCKOIIHUS,
xpomatorpadus, s1aexkTpodope3, METOJ MEUEHBbIX aToMoB, nuddepeHranIbpHoe
neHTpudyrupoBanue, KyJIbTHBHPOBAHUE KIICTOK

2.2

XUMUYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTpaMUKPOIEMEHTHL. Bona u
€€ pOJb KaK pacTBOPUTEINS, pPEareHTa, y4acTUe B CTPYKTYPHUPOBAHUM KIIETKH,
TeIIoperyyisiiuu. MuHepalbHble BEIIEeCTBA KIETKHM, MX OMOJIOTMYEcKas pPOJib.
Ponb KaTMOHOB M aHHOHOB B KJIETKE.

buonornveckue monmumepsl. benku. AMHWHOKHCIOTHBIH COCTaB  OEIKOB.
CrpykTypsl OenkoBoil Monekynsl. IlepBuuHnas cTpykTypa Oeiika, HenTuUiHAs
CBA3b. BropuuHas, TpeTWyHas, 4YeTBEpTUYHAs CTPYKTyphl. JleHaTypauus.
CaoiictBa 6enkoB. Knaccudukanus 6enaxos. buonornueckue GyHKIum OeKoB.
VYrneBoabl. MoHOcaxapuabl, AUcaxapHibl, OJUTOCaxapuabl U TMOJIHCAXapHIIbI.
OOumii mIaH CTpoeHuss U (U3UKO-XMMHUYECKHE CBOMCTBa  yIJIEBOJOB.
buonoruueckue GyHKIUN YIIIEBOJOB.

Jlumuasl. T'mapodunbHO-THAPOPOOHBIE cBoMcTBa. Kitaccudukanuss Iunuaos.
Tpurnuuepunpl, ¢ocPoaunuabl, BOCKH, CTepouibl. buomornyeckue (yHKIUN
munuaoB. O6mmue cBoicTBa OMOIOrMYECKMX MEMOpaH - TeKy4ecTh, CHOCOOHOCTh
K CaM03aMBbIKaHUIO, MOJIYIPOHUIIAEMOCTb.

Hyxnennosbie kucnorsl. [JIHK u PHK. CrpoeHue HyKIEHMHOBBIX KHCIIOT.
Hyxneoruapl. [Ipunnun komrmementapHocta. [Ipasuno Yapradda. Ctpykrypa
JIHK - nBoiinas cniupanb. MecroHaxoxaenue u ouonornyeckue Gpynkuuu JHK.
Bune PHK. @ynxkunu PHK B knetke.

Crpoenne wmonekynsl AT®. Makpospruueckue cBszu B Mosekyiae ATO.
buonoruueckue pynkunn AT®. BoccraHOBIIEHHBIE TEPEHOCYUKHU, UX (PYHKIHUU
B kietke. CexBenuposanue /JHK.

CtpykTypHast OWOJIOTHs: OMOXMMHYECKHE W OHMOPU3MUECKHE HCCIICIOBAHUS
COCTaBa U MPOCTPAHCTBEHHON CTPYKTYpPBl OMOMOJIEKYJT

2.3

Tunsl  KIETOK: dJykapuoTHMYecKas M Npokapuotudeckas. CTpyKTypHO-
(GyHKIIMOHATIbHBIE 00pa30BaHMs KIETKH.

Crpoenue mpokapuoTHueckoil kieTku. Kierounas creHka Oaktepuili u apxei.
Oco0eHHOCTH CTPOCHHS TeTepoTpodHON M aBTOTPOGHON MPOKAPUOTHUCCKUX
KJIETOK. MeCTO U poJib MPOKApHOT B OMOLIEHO3aX.

Crpoenue u (HYHKIIMOHUPOBAHUE DYKAPHUOTHUECKOW KieTKW. [lmazmarmueckas
MeMOpaHa (masmanemma). CTpyKTypa mia3MaTudeckoid MeMOpaHbl. TpaHcmopt
BEIIECTB 4epe3 IuUla3MaTU4YeCKylo MeMmOpaHy: maccuBHbIN  (nuddysus,
obnerueHHass AuQQy3us), aKTUBHBIA (NEPBUYHBIA M BTOPUYHBIA aKTUBHBINA




tpancropt). [lomymponuniaemocts MemOpanbl. PaGota Harpuii-KaianeBoro
Hacoca. DHJOLMTO3: MUHOLUTO3, (haroruro3. Dk3omuto3. Kierounas creHka.
CrpykTypa 1 GyHKIMHU KIETOUYHONW CTEHKH PACTEHUH, TpHOOB.

Hurornna3zma. Ilutozonb. Ilutockener. JlBuxeHue uurtoriazMmbl. OpraHoOHbI
kiIeTkdu. OnHOMEMOpaHHbIE OPraHOMIbl KIJIETKU: 3SHAOIUIA3MAaTHUYECKash CeTb
(OIIC), anmmapat ['onbku, TU30COMBI, UX CTpoeHHe U (QyHKIHMU. B3anMmocBs3b
OJTHOMEMOpaHHBIX OPraHOMJOB KJIeTKH. CTpOEHHE I'paHyJSPHOTO PETUKYJIyMa.
Cunte3 pactBopuMbIX OenkoB. CHHTE3 KIETOUYHBIX MeMOpaH. ['nmaakwuii
(arpanynspHBIA) SHIOMIA3MaTHYeCKU peTukyiayM. CekperopHas (QyHKIMS
annapata ['onbmxu. TpaHcHopT BelIECTB B KiIETKE. Bakyoium pacTUTEIbHBIX
kietok. Kierounslii cok. Typrop.

[TosnryaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHPUHU, TUIACTUIBL.

Crpoenre u (GYHKUMHM MHUTOXOHIpUH W miactui. [lepBuuHble, BTOpUYHBIE U
CIIOKHbIE  IJIACTUJbl  (OTOCHMHTE3UPYIOLUIUMX  JIYKApUOT.  XJIOPOIUIACTHI,
XPOMOIIACTBI, JICHKOIIACThI BBICUIMX PACTCHUH.

HememOpannbie opranouasl kinetku CrpoeHue M (YHKIUMM HEMEMOpPaHHBIX
opraHouJioB kieTku. Pubocombl. MukpodunameHTsl. MBblllIeUHbIE KIIETKH.
Muxkpotpybouku. Knetounslii nentp. CTpoeHue U ABUKEHHE KTYTHUKOB U
pecHnyek. MUKpoTpyOOUKH IUTOILIa3Mbl. LleHTpHob.

Anpo. OOosiouka sapa, XpoOMaTHH, KapuoIUla3Mma, SJIPBIIIKU, UX CTPOCHHUE U
¢bynkuuu. SnepHsiit GenkoBblid MaTpukc. [IpocTpaHCTBEHHOE pPACHOJIOKEHUE
XpoMocoM B HHTep(]a3HOM sizpe. benku xpomaTrHa - THCTOHBI.

Knerounsle BkimtoueHus. CpaBHUTEIbHAs XapaKTEPUCTHKA KIETOK JYKApUOT
(pacTUTENnbHOM, )KUBOTHOM, TPHOHOIT)

2.4

AccuMuIsIMSL M JUCCUMMJISALIMS - JIBE€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa
BEIIECTB: aBTOTPO(QHBIA U reTepoTpodHbIH. YyacTue KUCIOpOAa B OOMEHHBIX
mpoueccax. OJHeprerudyeckoe oOecnedeHue KieTku: mnpeBpamieHne AT B
OoOMeHHbIX mpoueccax. DepMEHTATUBHBIA XapakTep peakuuid KJIETOYHOTrOo
Metabonu3ma. DepMEHTHI, UX CTPOEHHUE, CBOICTBA M MEXaHU3M JECHCTBHUSL.
Kodepmentsl. OTnuuns GpepMEeHTOB OT HEOPraHWYECKUX KaTanu3atopoB. benku-
aKTUBAaTOpPbl U OEJIKU-MHTUOUTOPHI. 3aBUCUMOCTH CKOPOCTH (€PMEHTATUBHBIX
peakIuii 0T pa3IuYHbIX PaKTOPOB.

[lepBHuHBIl CUHTE3 OpPraHMYECKUX BenlecTB B Kierke. PorocuHTe3. Poib
XJIoporacToB B mpouecce (ortocuHre3a. CBetoBas U TeMHOBas (asbl.
[IponykTuBHOCTE (hoTOCHHTE3a. BnusHue pasnuyHbIXx (akTOpoB Ha CKOPOCThH
¢dorocunTe3a. 3HaueHne HOTOCUHTE3A.

XemocuHTe3. PazHooOpa3ue opraHu3MOB-XeMOCUHTETHKOB: HUTPUPHUIUPYIOIINE
OakTepuu, Kenezo0aKkTepuu, cepodakTepuu, BOAOPOAHbIE OakTepuu. 3HaueHHE
XEMOCHHTE3A.

AHa’poOHble opranu3Mel. Buasl Opoxkenus. IIpoaykTel OposkeHUS M HX
UCIIOJIb30BAaHNE YEJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3Mbl KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30yIUTENN OOIe3HEH.

AdpoOHBIE OpraHu3MBbl. DTaIlbl dHEPTeTHUYecKoro oOMeHa. I[loaroToBUTENbHBIN
sTan. [ MKonm3 - 6eCKUCIOpOIHOE PACHICTIIICHUE TIFOKO3BI.

buonornyeckoe OKHCIIEHHE, WIN KIETOYHOE IbIXxaHue. Poiab MUTOXOHApUN B
mporeccax OMOJIOTUYECKOTO OKHCJICHUS. [Muknnueckue peakuuu.
OxucnurensHoe ¢Gocdopunupopanue. [IpenmyniecTBa a3poObHOTO MyTH O0OMEHA
BEIIECTB Mepe aHaIPOOHBIM. DPPEKTUBHOCTh SHEPTETUIECKOTO 0OMEHa




2.5

Peakuuu wmaTtpuyHOro cuHresa. [IpMHIUN KOMIUIEMEHTAPHOCTH B pEaKIMIX
MaTPUYHOTO CUHTE3a. Peanmu3zanus ~ HacieAcTBeHHOW — HMH(OpPMAIHH.
I'enernueckuii koj, ero coiicTBa. Tpanckpumniusi - maTpuuHbii cuHte3 PHK.
[IpyHIMIBI ~ TPAHCKPUIIUH:  KOMIUIEMEHTAPHOCTh,  AHTHUIIAPAILICIIEHOCTD,
aCUMMETpUYHOCTh. TpaHcisuus U ee stanbl. Yuactue TpaHcnopTtHbix PHK B
Oouocunrese Oenka. YcnoBus OuocuHre3a Oenka. KoaupoBaHue aMHUHOKHCIIOT.
Ponw pubocom B OrocuHTe3e Oemka.

Opranuzanys reHoMa y mpoKapuoT U YKapuoT. Peryisius akTHBHOCTH F€HOB Y
npokapuot. ['mnore3a omepona (®. XKakob, XK. Mano). Perymsius oOMEeHHBIX
IIPOLIECCOB B KJIeTKe. KileTouHbIi roMeocTas.

Bupychbl - HekiieTouHble (OpMBI KH3HU M OoOiuratHele mapasutbl. CTpoeHue
MIPOCTHIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEprO(aros.

BupycHbie 3a0oneBaHusi 4yenoBeka, kMBOTHBIX, pacteHuit. CIIN, COVID-19,
COLMATILHBIC U METUIIUHCKUEC TIPOOIICMBI

2.6

Knerounwlii 1nukn, ero mnepuoasl u  perynsauus. HWurtepdasza u  MuUTO3.
Oco6eHHOCTH IPOLIECCOB, MpOTEKaromMX B uUHTepdasze. [loaroroBka KIeTKH K
nenenuto. IIpecunrernueckuit  (MOCTMUTOTHYECKHUI), CHHTETHYECKUM U
MOCTCUHTETUYECKUH (IPEMUTOTUYECKUI) TepHOIbl HHTEP(ha3bI.

Marpuunsii  cunre3 JHK-pernmkanms. Ilpuanuner  permkanmu  JJHK:
KOMIUIEMEHTAPHOCTb, IIOJIYyKOHCEPBATUBHBI CHUHTE3, AaHTHUIIAPAIIICIBHOCTD.
Mexanusm perukanuu JIHK. Xpomocomsl. Ctpoenue xpomocom. Tesnomepsl u
Tenomepasa. XpPOMOCOMHBIH Ha0Op KJIETKM - KapHOTUN. JIMIUIOMAHBIA U
raryiouIHbIE - Habopel XpomocoM. ['omonormunble xpoMocoMbl. IlosoBeie
XPOMOCOMBI.

Jenenue xiietku - MuTo3. CTauu MHUTO3a M MPOUCXOJSIINE B HUX IPOIIECCHI.
Tunsl muto3a. KapnokuHes u nMToknHe3. buosornueckoe 3Haue€HHE MHTO3A.
Perymanus muToTHuUeckoro unukia KiIeTku. IIporpammupyemas KieTouyHas
rubesnp - aromnros.

QyHKIMOHAIbHAS TEHOMHKA

Opranusm Kak OMoJIoruyecKas CuCTeMa

3.1

OAHOKIIETOYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OpraHu3Mbl U
MHOT'OTKaHEBbIE OPTraHU3MBI.

@opMbl pa3MHOXKEHHS] OpPraHU3MOB: Oecrojioe (BKJIIOYas BEreTaTuBHOE) U
nojioBoe. Bunuel  Oecnoioro  pa3MHOXKEHHUS: TOYKOBAHUE, CIOPYJSALUS,
(bparMeHTaIus, KIOHUPOBAHUE.

[TonoBoe pazmMHoxeHue. [TonoBele kieTku, unu ramersl. Meios. Craguu meiiosa.
[ToBenenne xpomocoM B Mero3e. KpoccuHrosep. bruosnornueckuii cMbICi Meno3a
1 TI0JIOBOTO Ipouecca. Melo3 1 €ro MeCTO B )KU3HEHHOM IUKJIE OPTaHU3MOB.
[IpenzaponpiueBoe passutue. ['ameroreHe3 y >XKMBOTHBIX. [lonOBBIE Kenme3bl.
OOpa3oBaHue ¥ pa3BUTUE TIOJOBBIX KJeToK. CrnepMaToreHe3 M OOTEHE3.
Crpoenue mnonoBbiIX KieTok. OmionoTBopeHHE W 3MOpHOHANIBbHOE pa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTNIOIOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTenorenes.
NunuBuayanpHOE pa3BuTHE OpraHu3MoB (oHToreHe3). Cramuu >MOpHOTeHE3a
KHUBOTHBIX (Ha mpumepe Jsarymku). JpoGnenume. Tumbl  apoGieHus.
OcobeHHOCTH ~ ApOOJIEHUS ~ MJICKONUTAIOMIMX.  3apOJBILIEBBIE  JIUCTKH
(racTpynsumsi). 3akiagka OpraHoB M TKaHEW W3 3apOABILIEBBIX JIUCTKOB.
B3auMHOe BiMsHME dYacTel pa3BHBAIOLIETOCs 3apoiblmia (3MOpHOHAIbHAS
UHAYKOMS). 3akjiajka IUlaHa  CTPOEHUs  JKMBOTHOTO  Kak  pe3ynbTar




HepapXUUeCKnX B3aUMOJCHCTBUI T€HOB. BiusHue Ha SMOpHOHAIbLHOE pa3BUTHE
pa3nuyHbIX (HAKTOPOB OKpYXKaromie cpeasl. PocT M pa3BUTHE >KUBOTHBIX.
[ToctaomOpuoHaneubiii niepuon. Ilpsmoe u HempsiMmoe pasBuTHE. PasButne ¢
MeTaMop(h0o30M y OECIIO3BOHOYHBIX M TTO3BOHOYHBIX KUBOTHBIX. bruonoruueckoe
3HAYEHHUE MPSIMOrO0 M HEMPSAMOIO Pa3BUTHUS, UX PACIPOCTPAHEHHE B NPUPOJE.
Tunel pocta KUBOTHBIX. DaKTOPBI PETYNSIIMU POCTa >KUBOTHBIX M YEJIOBEKA.
Cragun mocTaMOpPHOHATIBHOIO Pa3BUTUSL y KUBOTHBIX M 4YelloBeka. llepuombl
OHTOI'€HE3a YEJIOBEKA.

Pasmuoxkenue wu pazButue pacteHuid. ['ameroputr um cnopodur. Meiio3 B
KU3HEHHOM T1mKie pacteHuit. OOpa3oBaHHe cmop B Tpolecce Meio3a.
l'amerorenes y pacrenuil. OIUIOAOTBOpPEHHWE U PAa3BUTHE PACTUTEIBHBIX
OopranusmoB. /[BoitHOe Om1010TBOpEHUE y IBETKOBBIX pacTeHuil. O0pa3oBaHue U
pa3BuTHE ceMeHH. MeXaHU3Mbl PEeTyJIsSIUU OHTOT€HEe3a Y PACTEHUI U KUBOTHBIX

3.2

Hcropust cTaHOBIEHHMST M pa3BUTHS TEHETUKM Kak Hayku. (OCHOBHbIE
FEHETUYECKUE TMOHATHS M CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUICIIbHBIC
IEHbl, AJNbTEPHATUBHbIC IPU3HAKH, JOMHHAHTHBIA WU PELECCUBHBIA IpPU3HAK,
TOMO3UTOTa, TETePO3UT0Ta, YWCTas JIMHHUS, TUOPHIbBI, TEHOTHII, (DEHOTHII.
OcHOBHBIE ~ METOJbl  TEHETHKU: THOPHUIOJIOTMYECKUN,  IUTOJIOTHYECKHIA,
MOJIEKYJIIPHO-TEHETUYECKUI

3.3

Monorubpunnoe ckpemuBanue. [1lepBolit 3akoH MeHAens - 3aK0H eTnHO00pa3us
ruOpuoB mepBoro nokoseHus. IlpaBuno nomuHupoBaHus. Bropoil 3akoH
MeHngens - 3aKkOH paclleIUIeHHWs NpHU3HAKOB. LluTonornueckne OCHOBBI
MOHOTHOPUAHOTO CKpeluBaHus. [ umores3a 4MCTOTH raMerT.

AHanmu3upyromee ckpemuBanue. IIpoMexyTO4YHBI XapakTep HAcIeJOBaHUS.
Paciuennenue npu3HaKkoB IIPU HEITOJIHOM JOMUHUPOBAHUHU.

JurubpunHoe ckpemuBanue. TpeTuil 3akoH MeHzenss - 3aKOH HE3aBUCHUMOTO
HacllelloBaHusl ~ Npu3HakoB.  LluTonoruuyeckue  OCHOBBI  JUTHOPUAHOTO
CKpELIUBaHUS.

CueruieHHoe HaciefoBaHue mnpuszHakoB. Pabotsl T. Moprana. CuerieHHoe
HAacJeJ0BAHUE T'€HOB, HApyLICHUE CLEIUICHHs MEXAYy TNeHaMH. XPOMOCOMHas
TEOPHs HACJIEICTBEHHOCTH.

I'enernka mona. XpOMOCOMHBI MEXaHU3M OIpeNeeHHs] Moja. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIli U reTeporamMeTHsld moil. ['eHeTndeckas
CTPYKTypa TOJIOBBIX XpomocoMm. HacnenoBaHune mNpu3HAKOB, CUEIUIEHHBIX C
nosioM. I'eHoTun kak nenoctHas cucreMa. Ilmeidorponus - MHOKECTBEHHOE
nelicTBHe TeHa. MHOKECTBEHHBIM auien3M. BzamMopaelcTBHe HealNIEIbHBIX
reHoB. Kommiementapaocts. Onucras. [lomumepus

3.4

BzaumopeiictBue reHoTMna W cpenbl Tpu  GopMUpOBaHUU  (PeHOTHMA.
N3menunBoCTh mpu3HakoB. KauecTBeHHBIC M KOJIMYECTBEHHBIC TIPU3HAKKU. Buip
M3MEHYMBOCTH: HEHACJIE/ICTBEHHAs U HACIIEICTBEHHASI.

MopaudukanmonHas ~ U3MEHUYMBOCTb. Poimb  cpeasl B (hopMupoBaHUU
MoOIU(UKAITMOHHON M3MeHunBocTH. HopMa peakiuu npusHaka. BapuannoHHbIH
psan u BapuanmoHHas kpuBas (B. HMoranncen). CBoiicTBa MoaudUKaIMOHHON
W3MEHYUBOCTH.

['eHoTunMueckass M3MEeHUMBOCTh. (CBOMCTBA T'€HOTUIIMYECKOHM HW3MEHUYMBOCTHU.
Bunsl reHOTUITNYECKOM M3MEHUYNBOCTH: KOMOWHATHUBHAS, MyTaIl[HOHHASI.
KomOunaTtuBHasi W3MEHYMBOCTh. MeW03 M TIOJOBOM MpoOIecC - OCHOBA
KOMOWHATHUBHOM HM3MEHYUBOCTH. PoJIb KOMOWHATHMBHOM HM3MEHYHMBOCTH B




CO3/IaHUU T€HETUYECKOT0 pa3Ho00pa3us B Mpejesiax OJHOro BUA.

MyTrauvoHHass HW3MEHUYMBOCTh. BHIbl MyTauMil: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHbIE W HMHAYLUMPOBAaHHbIE MyTaluu. SnepHele u
uuToIUIazMaTuyeckre Mmyraud. CoMaTuueckue U mojoBeie MyTanuu. [Ipudnnsl
BO3HUKHOBEHMsI MyTauuid. MyTareHpl M HX BIUSHUE HA OpPraHU3MBI.
3aKOHOMEPHOCTH MYTALIMOHHOI'O MpoIecca. 3aKOH TOMOJIOTMYECKUX PsIOB B
HacneacTBeHHON m3MeHunBocTH (H.M. BaBunoB). BHesnepHas u3MEHYHMBOCTD U
HAaCJEACTBEHHOCTh

3.5

Kapuotun denoexka. MexayHapoaHas MporpaMma HCCIENOBaHUsS TIE€HOMA
yejoBeka. MeToAbl  M3Y4YEHUsS TEHETHUKM  YeJIOBEKa: TIE€HEaJOTMYeCKUuM,
OJIM3HEIOBBI, IIUTOrCHETHUCCKU, MOIMYJISIUUOHHO-CTATUCTUYECKH,
MOJIEKYJIIPHO-TEHETUUECKU . CoBpemeHHOe omnpeaeeHue FeHOTHIIA:
MMOJJHOT€HOMHOE CEKBEHUPOBAHUE, FT€HOTUIIMPOBAHUE, B TOM YHUCJIE C MOMOILBIO
[11P-anamu3a. HacnencrtBeHHnble  3a0ojeBaHMs  4eloBeka. [ eHHBIE U
XpOMOCOMHBIE ~ OOJIE3HM  4YeJlOBeKa. bonesznn C  HacJIEICTBEHHOU
MPEePacoIoKEeHHOCThI0. 3HAUCHUE MEIUIIMHCKOM T€HETUKU B IPEAOTBpAIllCHUN
U JICYCHUH T'€HETHYECKHX 3a00iieBaHnii yeaoBeka. CTBOJIOBBIE KICTKH

3.6

JloMecTukanus U celeKkuus. 3apoKJIEeHUE CENEKLUUU U JIOMECTUKAIMK. Y4eHUe
H.W. BaBuioBa 0 MLEHTpax NPOMCXOXKIEHUS U MHOT000pa3usi KyJIbTYPHBIX
pacrenuii. Ponp ceiiekuMM B CO3IaHUU COPTOB PACTEHHUM W TMOPOJ KMBOTHBIX.
Copt, mopoaa, mTaMM. 3aKOH T'OMOJOTMYECKHX pPSJI0B B HACIEICTBEHHOM
m3menunBocTy H.W. BaBumnoga, ero 3nauenue /it CENEKIIMOHHONW pabOTHI.
Metoabl  cenekIMOHHOM paboThl. MckyccTBeHHbI OTOOp: MaccoBBli U
VHIUBUYIbHBIH. Dransl KOMOMHAITMOHHON CEJICKIINH. UcnrpiTanue
npousBoauTeNeid Mo moToMcTBY. OTOOp MO TEHOTHUIY C TMOMOIIBIO OIEHKU
(eHoTHIIa TOTOMCTBA M OTOOP 10 T€HOTHUITY ¢ ToMolkio aHanu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/I CEeIeKIIMOHHON padoThl. PannanimoHHbIi 1
XUMUYECKUM MyTareHe3 Kak HWCTOYHMK MYTalluid y KYyJIbTYpHBIX (opm
opranu3moB. Hcnosb30BaHME T'€HOMHOIO pENAKTUPOBAaHUS U METOIOB
pexomOuHanTHeIX JIHK 17151 momy4yeHust ucxoiHOro Marepuana Jjsi CEJIeKIUHU.
[Tonyuenue nonumnonnoB. BuyTpuBugoBas rubpuau3saius. binskopoacTBeHHOe
CKpeniuBaHue, WM WHOpumuWHT. HepojacTBeHHOe  CKpelMBaHHWe, WU
ayrOpunuur. letepo3uc u ero npuuYMHBEL Vcronb3oBaHWe TeTepo3nca B
cenekuuu. OtnanenHas rubpunuzanus. [Ipeononenue Gecrionnsi MEXBHIOBBIX
ruOpuaoB. JlOCTHKEHUS CENEKIINH PACTCHHUI U KUBOTHBIX

3.7

OOBEKTHI, HCIONB3yeMble B OHOTEXHOJOTMM, - KIETOYHbIE W TKaHEBbIE
KyJIbTYypbl, = MHUKPOOPTaHM3MBI, WX  XapaKTEPUCTHKA. Tpaguimonnas
OMOTEXHOJOTHA: XJIeOONeueHne, MOJyYeHHe KHUCIOMOJOYHBIX IPOAYKTOB,
BUHOAeNnue. Mukpobuonoruueckuii cuHTe3. OOBEKTHI MUKPOOMOIOTUYECKUX
TexHosioruit. [IpousBoacTBO O6eKa, aMMHOKUCIIOT U BUTAaMUHOB. VIcKyccTBEHHOE
OILJIOIOTBOPEHUE. PEKOHCTPYKIMS SHULEKIETOK W KIOHHUPOBAaHUE HKUBOTHBIX.
Meroa TpaHCIJIaHTALUU SAEP KIETOK.

XpoMOCOMHAasi W TeHHas WHXeHepusa. VICKyCCTBEHHBIM CHHTE3 T€Ha |
koHCTpyupoBanue pekomOuHaHTHBIX JIHK. JlocTmkeHus W MepCHeKTHBBI
XPOMOCOMHOM W TEHHOW WHXXEHEepUU. MenunuHcKue OWOTEXHOJIOTHH.
Hcnonb30BaHnEe CTBOJIOBBIX KIETOK

Cuctema 1 MHOTOOOpa3ue OpraHMueCcKoro Mupa




4.1

buonoruueckoe  pasHooOpazue  opranu3moB.  CoBpeMeHHass  cHCTEMa
opranmueckoro wmupa. [lpuHmmmel kinaccudukanuu opranu3moB. OCHOBHBIC
CUCTEMATUYECKUE IPYIIIBI OPraHU3MOB.

OcoOeHHOCTH CTPOEHUSI U KU3HEACATECIHLHOCTH OJHOKJICTOYHBIX OPTaHHU3MOB.
bakTepuu, apxeu, 0IHOKIETOUYHbIE TPUOBI, OJHOKIETOYHBIE BOJOPOCIH, APyrue
npotuctel.  KojnoHualibHble  OpraHu3mbl.  [[BUKeHHE  OJHOKJIETOYHBIX
OpraHu3MOB: aMe0OHIHOE, KI'YTUKOBOE, PECHUYHOE. 3allliTa y OAHOKJIETOYHBIX
OopraHu3moB. Pa3npaxkxuMocTh y OJJHOKJIETOUHBIX OPraHu3MOB. Takcuchl

4.2

MHOrokJIeTOYHbIE  pacTeHusd. B3anmMoCBA3b  4yacT€ld  MHOTOKJIETOYHOTO
opranusma. TkaHH, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OPraHU3Ma.
Opranusm kak enuHoe 1enoe. TkaHu pacTeHMH. TUIbl pacTUTENbHBIX TKaHEH:
oOpa3oBarenpHasi, [OKPOBHAasA, MPOBOJAIIAS, OCHOBHAS, MEXaHHYECKasl.
OcobenHoctr cTpoeHUs, QYHKINN U paCIOIOKEHUS TKAaHEH B OpraHax pacTCHHM

4.3

BereraruBHble U reHepaTUBHBIE OPTraHbl pacTeHU. OYHKIIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuil. /[BueHre MHOIOKJIETOUHBIX PACTEHUI: TPOIU3MBbI
n Hactuu. [lorymomieHue BOIBI, YIJIEKHMCIIOIO Ta3a M MHMHEPAJIbHBIX BELIECTB
pacrenusmMu. Jlpixanue pacteHuid. Juddy3us razoB uepes3 MOBEpXHOCTb KIETKH.
TpancnopTHbele cucTeMbl pacTeHui. Bblienenune y pacreHuid. 3ammura y
MHOTOKJIETOYHbIX pacTeHuil. Kyrtukyna. CpencrBa NmacCMBHOM M XUMHUYECKON
3auThl. OUTOHLMIBL.

PasgpaxxuMoCTh ¥ peryssnus y OpraHusMoB. PasgpaxuMocTb U perymisauus y
MHOT'OKJIETOYHBIX PAaCTeHUH. POCTOBBIE BENIECTBA U UX 3HAYCHUE

4.5

MHOroOKJIETOYHBIE  KMBOTHBIE. B3aMMOCBSA3b  4YacTeil  MHOTOKJIETOYHOTO
opranusma. TkaHH, OpraHbl U CUCTEMbI OPraHOB MHOTOKJIETOYHOTO OpPTraHHU3Ma.
Opranmsm kak eamHoe nenoe. ['omeocras. Tkanu KUBOTHBIX U YelIOBEKa. THUIIbI
KUBOTHBIX TKAaHEH: SMUTENuaabHasi, COCIWHUTEIbHAs, MBIIIEYHAs, HEPBHAs.
OcobeHHOCTH CTpoeHMs, (DYHKIIMH © paCMOJIOKEHUST TKaHEW B OpraHax
KUBOTHBIX U YEJIOBEKa

4.6

Oprasbl ¥ CUCTEMBI OPTAaHOB KMBOTHBIX. DYHKIIUM OPTaHOB U CUCTEM OPTaHOB.
Onopa Tena opranu3MoB. CKeleTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbIil 1 BHyTpeHHUN ckeneT. CTpPOCHHE M TUIBI COEAUMHEHUS
KOCTEH.

JIBrokeHWe MHOTOKJIETOUHBIX JKHBOTHBIX. IluTanme JKUBOTHBIX. [luTanue
MMO3BOHOYHBIX KUBOTHBIX. J[pixanue »uBOTHBIX. KoxkHoe apixanue. YKaGepHoe u
JIETOYHOE JIBIXaHHE.

JIpixaHue TO3BOHOYHBIX KWBOTHBIX. JBOJIOINMOHHOE YCIOXKHEHUE CTPOCHUS
JIETKUX IIO3BOHOYHBIX >KHBOTHEIX. J/[pIXaTelnbHas cHCTeMa 4elloBeka. MexaHu3m
BEHTWIAIIMKM JIETKUX Y TMTHIl W MIJICKOMHUTAIONIUX. TpPaHCHIOPT BEMIECTB Y
opranu3moB. TpaHCHOPT BEIIECTB Yy >KMBOTHBIX. KpoBEHOCHast cucrema U ee
opranbl. KpoBeHOCHass  cucTeMa  TO3BOHOYHBIX  JKHMBOTHBIX.  Kpyru
KpOBOOOpaIeHHsl. DBONIONUOHHBIC YCIOKHEHUS CTPOSHUS KPOBEHOCHOM
CHUCTEMbI TTO3BOHOYHBIX JKMBOTHBIX. BblmeneHue y opranu3moB. Beimenenue y
#KUBOTHBIX. CokpatuTenbHble Bakyonu. Opranbl BbiaesieHus. CBsi3b IMOJOCTH
TeJla C KPOBEHOCHOM M BBIJEIUTENBbHOM cucTeMamMu. BeieneHue y mo3BOHOYHBIX
KUBOTHBIX. 3alllUTa Yy MHOTOKIETOYHBIX JKUBOTHBIX. [lOKpoBBI M HX
Mpou3BOAHBIE. Pa3ipakuMOCTh M PEryJAlMs y OpraHu3MoB. PazapakumMocTs y
OJIHOKJIETOYHBIX OpraHu3MoB. Takcucel. PaznpaxumMocTb u peryiasiuus y




MHOTOKJICTOYHBIX pacTeHHd. POCTOBBIC BeliecTBa M X 3HAYCHHE.

HepBHas cuctema u pedrekTopHas peryisius Y MHOTOKJICTOYHBIX JKUBOTHBIX.
HepBHas cucrtema u ee OTIelbl. DBONIOIMOHHOE YCIOKHEHHE CTPOCHUS HEPBHOM
CUCTEMBI y KUBOTHBIX.

Pazpabotka anroputMoB u mnporpamMm st d(PQPeKTHBHOW (PYHKITMOHAIBLHOM
aHHOTAI[Md  TE€HOMOB,  TPAHCKPHUIITOMOB,  TPOTEOMOB,  METabOJIOMOB
MHUKPOOPTIaHU3MOB, PACTEHHIA, )KUBOTHBIX U YEIIOBEKA

OpFaHI/ISM YCJIOBEKA U €TI0 3JOPOBLEE

5.1

Opransl ¥ CUCTEMBI OPraHoB 4YenoBeka. OTaensl FOJOBHOIO MO3ra MO3BOHOYHBIX
KHUBOTHBIX. Pednexc u pednekropnas nyra. besycioBHble U yCIOBHBIE
peduexcel. I'ymopanbHas perymnsuus U SHAOKPUHHAs CHCTEMa XHBOTHBIX M
yesoBeka. JKene3bl SJHIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlefiCTBHE TOPMOHOB.
B3auMocBs3p HepBHOW W 3HJIOKpUMHHON cucreM. [umnoTtamamo-runodusapHas
cucrema. Pedexc u pednexropHast ngyra. besycinoBHble 1 yCIOBHBIE pe(ICKCHI

5.2

3amuTa opranusma ot OonesHeld. UMMyHHasi cuctema uenoBeka. Kietounslii u
TYMOPaJIbHBIA MMMYHUTET. BpOXXKIACHHBINH, NPHOOPETEHHBIH CHEHPUISCKHA
UMMYyHHTET. Teopusi KIoHambHO-celeKTuBHOro ummyHuteta (II. Dpaux, ©.M.
bepuer, C. ToneraBa). BocmamurenpHble OTBEThI OpraHu3MoB. Pomb
BPOXJIEHHOT'O UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHUIA

5.3

KpoBeHnocHast cuctema u ee opranbl. Cepile, KPOBEHOCHBIE COCYABI U KPOBb.
Kpyru kpoBoob6pamienus. Pabota cep/iia u ee perynsius

5.4

Jbixanue yenoseka. J(uddy3us ra3oB uepe3 MoBEpXHOCTh KIETKH. J{pIXxaTenbHas
cucreMa 4ejoBeka. JlpIxaTelbHas IOBEPXHOCTb. Perymsauusa — AbIXaHUs.
JlpixaTenbHble 00bEMBI

5.5

[MumeBaputenpHas cuctemMa uenoBeka. OTOeNbl THUIIEBAPUTEIBHOTO TpaKTa.
[IumeBapuTenbHble  Kele3bl.  BHYTpUIIONOCTHOE W BHYTPUKIETOYHOE
MUIIEBAPEHUE

5.6

ITokpoBel m mx mnpousBognble. Opranbl BbaeneHus. llouku. Crpoenune u
¢bynkunonuposanue Hedpona. OuibTpanus, cekpenus u o0paTHOE BCaChIBaHUE
KaK MEXaHU3MbI pabOoThl OpraHoB BblesneHuss. OOpa3oBaHUE MOYH Y YEJIOBEKa

5.7

HBI/I)KGHI/IG JelloBeKa: MbImedyHas cucrema. CKeJeTHEIC MBIIINObBI U HUX pa60Ta.
CTpOCHI/Ie 1 TUIIbI COCIUHCHUA KoCTel

TeOpI/I}I 3BOIIOLMHU. Pa3BuTHe )XKM3HU Ha 3emite

6.1

OpomonnonHass teopuss Y. JlapBuHa. IIpenmnocbulku  BO3HHKHOBEHUS
napsuHMU3Ma. JKn3Hb U HayuyHas aedarenbHocTh Y. JlapBuHa.

JIBmokymye cuibl 3BoonuK BUaoB 1o Y. /lapBuHy (BpICOKas MHTEHCUBHOCTD
pa3sMHOXKEHHs OpPraHU3MOB, HACJEACTBEHHas H3MEHYMBOCTb, Oopbba 3a
CYIIECTBOBAHUE, €CTECTBEHHBINM U HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cuaTeTndeckoit Teopun sBomonuu (CTD). HedtpansHas teopust
sBomtorui. CoBpeMeHHasi SBOJIIOLIMOHHAS OMOJIOTHs. 3HAUYEHUE HBOJIOIMOHHON
TEeOpHH B (POPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTHHBI MUDPA




6.2

[Tomynsimust Kak sJeMeHTapHas eauHula 3Bojonud. COBpPEMEHHBIE METObI
OLIEHKM T€HETHYECKOro pa3zHooOpasusi U CTPYKTYpbl momyisiuid. V3meHenue
reHooHa MOMYNALMU Kak 3JIEMEHTapHOE 3BOJIIOIMOHHOE SIBJICHHE. 3aKOH
reHeTudeckoro pasHosecus Jxx. Xapau, B. BaiinOepra.

DOnemeHTapHble (aKTOpPBl (ABMXKYIIME CHUJIBI) HBOJIONMH. MyTalMOHHBIN
nporecc. KomOunatuBHas wu3MeHuuBOCTh. /[lpeiip reHoB - ciyuaiiHble
HEHANpaBJIEHHbIE M3MEHEHMs YacTOT ajulesied B nomyismusx. Oddekr
OCHOBATEJIA. Murpanuu. N3omsanus HOMYJIALMN: reorpaduueckas
(mpocTpaHCcTBEHHAas ), OrojoruyecKas (pernpoIyKTUBHA).

EcrecTBennblii  orOop - HampaBisitouii  ¢akrtop sBomouuu.  DPopmbl
€CTECTBEHHOTO 0TOOpa: JABIKYILIMN, CTaOWIM3UPYIOUIMM, pa3pblBaIOLIUi
(mu3pynTuBHEI). [TonoBoit oTOOP.

[IpuciocoOneHHOCT, ~ OPraHU3MOB ~ Kak  pe3yibTaT  MHUKPOIBOJIOIHH.
Bo3nukHOBeHHE  TpUCHOCOONEHMH y  OpraHu3MoB.  ApomMopdo3bl U
uanoanantauuu. [Ipumeps! npucnocobiaeHuit y opranu3mMoB. OTHOCUTEIHLHOCTD
MIPUCIIOCOOJICHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykrypa. BumooOpasoBaHue Kak —pe3yibTar
MUKPO3BOJIONUHU. M3omsus - kirodeBod (aktop BumooOpasoBanms. [lytu u
CIIOCOOBI BHJ1000pa30BaHMUS: aJUIONaTPUIECKOE (reorpaduueckoe),
cCUMIIaTpU4ecKkoe  (IKoJIOrHYeckoe),  "MruoBeHHoe"  (TOJUILIONAU3AIUS,
rubpuanzans). JIuTenbHOCTh 3BOTIOIMOHHBIX TPOIECCOB.

MexaHu3mbl (OPMHUPOBAHUST OHOIOTUIECKOTO pa3HO00pa3usl.

Ponb 3BOMIOIMOHHON OMOJIOTHH B pa3pabOTKe HAYYHBIX METOJIOB COXPAaHEHUS
O6nopazHooOpa3usi. MUKpPOIBOIOIUS U KOIBOIIOIHUS TAPAa3UTOB U UX XO3SEB.
Mexanu3mbl (OpMUPOBAHUS YCTOMUUBOCTH K aHTUOMOTHKAM U CLIOCOOBI GOPHOBI
Cc HeH

6.3

MeTtoapl n3yueHuss MakpolBostouuu. [lageoHTomornyeckue MeTo]lbl U3yueHUs
sBomoruu. [lepexoansie GopMbl U pUIOTEHETUYECKHE PSAIbI OPTAHU3MOB.
buoreorpaguueckue MeToibl u3ydeHus 3Bostonnu. CpaBHeHue (Gopsl U hayHbl
MaTEepUKOB U OCTPOBOB. buoreorpaduyeckue odnactu 3emin. Buapl-sHaeMuku u
PEJUKTHI.

OMOpHOJIOTMYECKHE M CPaBHUTEIBHO-MOP(OIOTHYECKHE METOJbl H3yUeHHS
sBoNOIIMU. ['eHeTHyeckne MeXaHHW3Mbl SBOJIIOIMHM OHTOTEHE3a U MOSIBICHUSA
HBOJIIOIIMOHHBIX ~ HOBIIECTB. [ OMOJIOTMYHBIE ¥  aHAJIOTMYHBIE  OpPraHbl.
Pynmumentapaple  opraHbl W aTaBH3MBl.  MOJEKYISpPHO-TEHETHYECKHE,
OMOXMMHYECKHE M  MaTeMaTHYeCKMe  METOJAbl  U3YYCHHsI  IBOJIOLUH.
I'omonoruunsie TeHbl. COBpeMEHHBIE METOABI MOCTPOSHHS (PHIIOTEHETHIECKUX
JepeBbEB. XPOMOCOMHBIE MYTAI[MU U IBOJIIOLHS TEHOMOB.

O6mwme 3aKOHOMEpHOCTH (TpaBUjia) HBOMIONMUA. HeoOpaTUMOCTh HBOIOIUU.
AnantuBHas paauainus. HepaBHOMEPHOCTb TEMIIOB YBOJIOILUH

6.4

Hayunble rumote3sl MPOUCXOXKACHHUS >KM3HM Ha 3emie. AOUOTeHE3 W
naHcrepMus. JloHaydHbIE TPEICTABICHUSI O 3aPOKICHUH KU3HU (KPEAITMOHHU3M).
'mnoTte3a MOCTOSIHHOTO CaMO3apOKJIEHUS KU3HU U €€ ONMPOBEPIKEHHE OIbITaMU
®. Pean, JI. Chnannanuanm, JI. Ilacrepa. IlpoucxoxaeHue KU3HH U
acTpOOHOIOTHS.

OcHOBHBIE 3Tanbl HeOpraHudeckou 3Bororuu. [lmanerapHas (reosormyeckas)
HBOMIONUSA. XHMHUYECKass 5SBOMIONMA. AOHOTCHHBIH CHHTE3 OPraHUYECKHUX
BemecTB u3 Heopranuwveckux. Ombir C. Mumtepa u I. Opu. O6pazoBanue




noauMepoB u3 MoHoMmepoB. KoaunepBatHaa runore3a A.M. Onapuna, runoresa
nepsuyHoro Oympona Jx. XomnpaeliHa, reHetrudeckass rumoreza I. Memnepa.
Pu6osumer (T. Yek) m rumore3a "mmpa PHK" V. I'mnbepra. dopmupoBanue
MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropus 3emnu u Meronsl ee u3ydeHus. Mckonaemble OpraHU4eCKUE OCTATKH.
I'eoxpononorus u ee meroabl. OTHOCUTENbHAS M a0COJIIOTHAS T'€OXPOHOJIOTHUS.
I'eoxpoHosornyeckas mKasua: 30Hbl, 3pbl, IEPUOBI, JTIOXH.

HavanbHele 3Tanel opraHn4eckor 3Boionuu. [losBiaeHue u 3BoMOLUS IEPBBIX
KJIETOK. OBOJIONMS MeTabonu3Ma. BO3HMKHOBEHHE IIEPBBIX JKOCHCTEM.
CoBpeMeHHbIE MHKPOOHBIE OMOIUIEHKM KaK aHajJor TMepBBIX Ha 3emiie
cooOuiectB. CTpoMaTonuTsl. [IpoKapHOTHI M 3yKapHOTHI.

[Ipoucxoxaenue 3ykapuor (cuMOMOreHe3). DBOJIIOLUOHHOE IPOUCXOXKIACHUE
BUpYycOB. IIponcxokaeHne MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HMKHOBEHME
OCHOBHBIX I'pYIIIT MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tanbl HBOJIOLUM BBICHIMX pacTeHHi. OcHOBHbIE apoMopdo3bl
pactenuii. Beixon pacreHuid Ha cyumry. llosBieHue CHOpOBBIX pPAacTeHMM U
3aBoeBaHne UMM cymnd. CemeHHble pacreHus. [IpoMcxokaeHue LBETKOBBIX
pacTeHui.

OCHOBHBIE 3Tanbl 3BOJIOLUUM KUBOTHOrO Mupa. OCHOBHbIE apoMOP(O3bI
XKUBOTHBIX. Benjckas gayna. KemOpuiickuil B3pbIB - MOSIBIEHUE COBPEMEHHBIX
Tunos. IlepBbie XopaoBbIE KUBOTHBIE. JKU3HB B BOAE. DBOJIIOLMS IO3BOHOYHBIX.
[Tpoucxoxnenne ampudbuit n pentwmi. IIporcxoxneHrne MICKONUTAIOMNX H
ntun. Ilpunnun xmoueBoro apomopdoza. OcBoeHue O€CHO3BOHOUHBIMH U
MTO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HU Ha 3emiie 110 ApaM U NEPUOAAM: apXeil, MPOTEPO30i, MAIEO30H,
Me3030i, KkaitHo30#. OOmas XapakTEepUCTHKAa KIWMaTa W TeOJOTUYECKHUX
IIPOLIECCOB. ITosiBnenue " pacuBeT XapaKTEePHBIX OpPraHU3MOB.
VYrneoOpa3oBaHue: €ro yCJIOBUS U BIMSIHUE Ha Ta30BbIil cOCTaB aTMOC(EpBHI.
MaccoBble BBIMUPAaHHS - 3KOJOTMYECKHE KpU3HChl npouuioro. llpuumnel u
CIIEJICTBUSI MAacCOBbIX BbIMUPAaHUNA. COBPEMEHHBIN 3KOJOTHYECKHH KpU3HC, €ro
0COOEHHOCTH

6.5

Pazgenst u 3amaum anTpomnonoruu. Metoael aHTponosorud. CTaHOBIIEHHE
MPEJICTABICHUN O TPOUCXOKICHUH YesloBeKka. COBpEMEHHBIE HAYUYHbIE TEOPHUH.
CxoAcTBO uenoBeKa € KUBOTHBIMU. CHCTEMAaTHMUECKOE IOJOKEHUE YeJIOBEKa.
CBuzerenbcTBa  CXOJCTBAa  YE€JIOBEKAa €  JKMBOTHBIMH:  CPaBHUTEIBHO-
Mopdonoruueckue, AMOPHUOIIOTUYECKHE, (bU3H0I0T0-OMOXUMHYECKHE,
noBefaeHdYeckre. OTiauumsi dYeJoBEKa OT JKUBOTHBIX. [IpsAMoOxokineHue u
KOMIUJIEKC CBSI3aHHBIX C HMM MpPHU3HAKOB. Pa3BuUTHE TOJIOBHOTO MO3ra M BTOPOU
CUTHAJIbHOW CHCTEMBI.

JBuwxymme cuibl ((dakTopbl) aHTpONoreHe3a: OWOJIOTMYECKHe, COIHMANIbHBIE.
CooTHomIeHrne OMOJIOTMYECKUX U COIUATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.
OCHOBHBIE CTaJANN AaHTPOIIOTeHEe3a. ABCTPATIONMUTEKU - ABYHOTHE MIPEAKH JIIOJIEH.
UYenoBek  yMenblii, IIepBblE  M3TOTOBIEHUS OpyaMi Tpyna. Yenosek
NpSIMOXOAALIMM W TEpBBIA BBIXOJ JioAel 3a mpeaensl Adpuku. YemoBek
reiaenb0eprckuii - OOImMMA MPEIOK HEaHIEePTATHCKOTO YEIOBEKa M YeJIOBEKa
pa3symMHOro. YeyoBeKk HEAHAECPTAIbCKHM KaK BUJ JIIOJEH XOJOJHOrO KJIMMATaA.
UenoBek pa3ymMHBId COBPEMEHHOTO THIIA, JEHHUCOBCKHI YEJIOBEK, OCBOEHHUE
KOHTHUHEHTOB 3a fpenenamu AQppuku.

DOBOJIIONHS  COBPEMEHHOTO uYeJoBeKa. EcTecTBEeHHBIM OTOOpP B MOMYJISAIUAX




yeoBeka. MyTalMoHHBIN Tiporiece U mojaumMopdusM. [lomynsiroHHbIE BOJHBI,
npeiid renos, murpanus U "3¢dexktT ocHoBaTess" B MOMYJSAIUAX COBPEMEHHOTO
YeJIOBEKA.

UYenoseueckue pacel. llomstue o pace. bonpmme pacel:  eBponeoHIHas
(eBpasmiickasi), aBCTpajO-HErpoujaHas  (dKBaTOpuaibHasi), MOHIOJIOMJIHAS
(asmaTcko-aMepuKaHcKasi). BpeMsa u myTu pacceieHMsl 4YelloBeKa IO IUIaHETe.
EnuncTBO  uenoBeueckux pac. HaydyHas  HeCOCTOSTENBHOCTH — pacu3Ma.
[TpucnocoOaeHHOCTh YeNoBeKa K pa3HbIM YCIOBUSM OKpYKAIOIMIEH Cpeibl.
Bnusaue reorpaduueckoil cpeapl U japedidpa reHoB Ha MOpQOJIOTHI0 U
(U3MONOTHIO YeIoBeKa

DKOCHCTEMBI U MIPUCYIIUE UM 3aKOHOMEPHOCTHU

7.1

Pa3nens! u 3agaun sxosorun. CBsi3b IKOJIOTUH C IPYTUMH HAYKaMHU.

Mertoasl skonoruu. IloneBble HaOmOAECHUSA. OKCIEPUMEHTHl B IKOJIOTHU:
npupoaHble U JaboparopHble. MojenupoBaHue B 3SKOJIOTMH. MOHUTOPUHT
OKpY>Karolle cpeibl: IOKaJIbHbIN, pErHOHAIbHBIN U TT100aIbHbIN

7.2

Okonorndyeckue (PakTopbl M 3aKOHOMEPHOCTH WX jaedcTBus. Kiaccuduxamnms
9KOJIOTUYECKUX (haKTOpOB: abHWOTHYECKHE, OHOTHYECKHE, aHTPOIOTrEeHHbIE.
OOmie 3aKOHOMEPHOCTH JCWCTBUSL JKOJIOTWYEeCKHX (akTopoB. [IpaBmio
munnmyma (K. Imopenrens, 0. JIu6ux). TomepanTHOCTh. DBPUOMOHTHBIE H
CTEHOOMOHTHBIE OPTaHU3MBI.

Abunornueckue (axrtopsl. CBeT Kak sKoyornyeckuil (axrop. JlelcTBue pazHbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OpraHu3Mbl. OKOJIOTMYECKHE TPYIIIBI
pacTeHMii W KUBOTHBIX IO OTHOLIEHHIO K cBeTy. CHUrHanbHas poJib CBETA.
®otonepuonusM. Temmeparypa Kak dKonorudyeckuit ¢axrtop. [leicTue
TEeMIIEpaTypsbl Ha OpraHu3Mbl. [[ONKUIOTEpMHBIE U TOMOMOTEPMHBIE OPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxnocte kak 3konormueckuil ¢dakrop. IlpucnocobneHuss pacTeHMi K
noJiiep>kaHuio BogHoro Oananca. Knaccudukanus pacTeHUil O OTHOIIEHUIO K
Boze. [IpucnocoOaeHust )KUBOTHBIX K U3MEHEHHUIO BOJIHOTO peXuMa.

Cpenpl OOMTaHUS OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3/YIIHAas, ITOYBEHHas,
riyOWHHas  TOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. DU3HKO-XUMHUYECKHE
0COOEHHOCTH cpesl oOuTaHMs OpraHu3MoB. lIpHcrmocoOiieHHs OpraHu3MOB K
KHU3HU B Pa3HBIX Cpe/ax.

buonoruueckue purmsl. BHemHne u BHyTpeHHNE pUTMBL. CyTOYHbBIE M TOIUYHBIE
putMbL. [Ipucnoco6ieHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHUSIM YCIOBUI
KU3HU.

XKuznennnie popmbl opranuzMoB. [lonsTue o xu3HeHHOU (opme. XKuzHeHHBIE
(dbopMBl pacTeHUi: JepeBbs, KYyCTApHUKH, KYCTAPHUYKH, MHOTOJIETHHE TpPaBBI,
oJlHOJIeTHUE TpaBbl. KU3HEHHbIE (POPMBI JKUBOTHBIX: THAPOOHMOHTHI, T€OOHOHTHI,
a3poOMOHTHI. OCOOEHHOCTH CTPOCHHS U 00pa3a KHU3HH.

buotnueckue Qaxtopel. Buasl GmoTHyeckux B3aWMOAEUCTBUN: KOHKYPEHIIHS,
XHUITHUYECTBO, cuMOM03 U ero (opmel. Ilapazutusm, koomneparus, MyTyaansMm,
KOMMEHCAJIU3M (KBapTHPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJIeiicTBUS  (Tommueckue, Qopudeckue, ¢abpudeckue). 3HAYCHHE
OMOTMYECKMX B3aUMOJCHCTBUN ISl CYLIECTBOBAaHMS OpPraHU3MOB B cpene
obutanus. [I[pUHINI KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJIOTUYECKHE XapaKTEepUCTUKH momynauuu. llomymsiuus kak Ouosormyeckas




cuctema. Posib HEOTHOPOTHOCTH cpeabl, PU3NUECKHX OapbepoB M 0COOCHHOCTEH
OMoJ0THHM BUIOB B (DOPMHPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI MOIMYJISIIUAN.
OcCHOBHbBIE TOKa3aTeIu IOMYJISALUU: YHUCIEHHOCTh, IJIOTHOCTh, BO3pacTHas M
MOJIOBasi CTPYKTYpPa, POXKIAEMOCThb, IPUPOCT, TEMIl POCTa, CMEPTHOCTb,
MHUTparusl.

Dkosiornuueckas CTpyktypa mnonyisauud. OIleHKa YHCIEHHOCTH MOMYJISIUH.
JluHaMyKa MOMYJSIUU U €€ peryisuusa. buoTnyeckuili moTeHunan MoImyJsiuu.
MopenupoBanue JUHAMHUKW —monyinsuud. KpuBble pocTa  YHCIEHHOCTH
nonyssauuy. KpuBble BpDKHMBaHUS. Peryisiiius 4MCICHHOCTH MONYJSLMNA: POJIb
(akToOpoB, 3aBUCAIIMX W HE 3aBUCAIIUX OT IUIOTHOCTH. OKOJIOTHYECKUE
cTpareruu BunoB (r- u K-ctparerun).

[lonsitue 00 »sKojmoruueckod Huine BUAa. MecrooOutanue. MHOroMepHas
Mojzienb 3konorudyeckon Hummn Jx.M. XarunHcoHa. PazMepsl 3KOJIOrMYECKOU
Huiy. [loTennuanbHas 1 peaaTu3oBaHHAs HUIIIH.

Bun kak cucrema nomynsuuid. Apeansl BUIOB. Buabl M uX KU3HEHHbIE
CTpaTeruud.  3aKOHOMEPHOCTH  TIOBEJACHUS WM  MUTPALMA  KUBOTHBIX.
buonornueckre MHBa3UM YYKEPOJHBIX BUIOB

7.4

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBs3um Mexay
opraHu3mMamMu B OHOLIEHO3e. DKOCHCTeMa Kak OTKpbITas cucrtema (A.J[x.
Tencnu). OyHKIMOHATBHBIE OJIOKH OPraHU3MOB B JKOCHUCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, peAyleHThl. Tpoduueckue ypoBHU. Tpodudeckue Ienu U CETH.
Abuotnyeckue Omoku skocucteM. [TouBbl U MBI B 3KocucTemMax. Kpyrosopor
BEIIIECTB U MOTOK YHEPTUU B SKOCUCTEME.

OcHOBHbIE TIOKa3aTeld 3KOCUCTEMbl. buoMacca U MpoAyKIHs. DKOJIOTMUECKHE
MUPaAMUJIBI YHCesT, OMOMACCHI  SHEPTHH.

HampaBrienHbie 3aKOHOMEpPHBIE CMEHBI COOO0IIECTB - cyKueccuu. [lepBuuHble u
BTOPUYHBIC CYKIIECCUM WM WX TMPUYUHBL. AHTPOIOTCHHBIC BO3JEHCTBUS Ha
cykueccun. KnumakcHoe cooOmiectBo.  buopasHooGpasue u  HOJHOTa
KPYTrOBOPOTa BEIIECTB - OCHOBA YCTOMYUBOCTH COOOIIIECTB.

[IpuponHble 3KOCHCTEMBI. AHTPOINOTEHHBIE 3KOCHUCTEMBL. ATPOIKOCUCTEMA.
ArpotieHos. Paznuanst Mex 1y aHTpONIOT€HHBIMU U TPUPOTHBIMH SKOCUCTEMaMH.
YpboskocucrteMbl. OcCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. ['opojckas diopa u
(dayna. CuHaHTpOMH3AIMs TOPOJICKON (hayHbl. bronorndeckoe u X03siCTBEHHOE
3HAUEHUE arpodKOCHUCTEM U YpOOIKOCHUCTEM. 3aKOHOMEPHOCTH (HOPMHUPOBAHUS
OCHOBHBIX B3aUMOJICHCTBUI OPraHU3MOB B SKOCUCTEMAX.

[lepeHoc sHepruu U BEIIECTB MEXAY CMEKHBIMU KOCUCTEMaMU. Y CTOWYUBOCTh
OpraHW3MOB, TIOMYJSAIHUHA W DKOCHUCTEM B YCIOBUSIX €CTECTBEHHBIX U
AHTPOINIOT€HHBIX BO3ECHCTBUN

7.5

buocdepa - obOmeranerapHas o6onouka 3eMiM, TJl€ CYIIECTBYET MU
cyuiectBoBania *u3Hb. Yuenue B.M. Bepnaackoro o Ouocdepe. ObGmnactu
6uocdepsl u ee coctas. JKuBoe BeriecTBo 61ochepbl U ero pyHKIUH.
3aKOHOMEPHOCTH cyllecTBOBaHUS Ouocdepbl. OcobeHHOCTH Ouocdepbl Kak
robanpHOM  3KOocHCTeMBI.  J[MHaMuU4eckoe  paBHOBecue B Owmocdepe.
KpyroBopotsl BemiecTB M OHOT€OXMMHUYECKHE WHUKIBI (yryiepoaa, as3oTa).
PurmuunOCTS siBICHMIA B Onocdepe.

3onanbHOCTE Ouocheprl. [lonstne o 6uome. OCHOBHBIC OMOMBI CYIIH: TYHApPA,
XBOMHBIC JieCa, CMCHIAHHBIC W IIHUPOKOJUCTBCHHBIC Ji€Ca, CTCIH, CABAHHBI,
MyCTBIHU, TPOMHUYECKUE Jieca, BBICOKOTOPhs. Kimmar, pacTHTENbHBIA U




KUBOTHBIA MHp OMOMOB CYIIIH.
Crpykrypa U (YHKIUS )KHBBIX CHCTEM, OIEHKAa MX PECYpPCHOTO TOTEHIMANa U
onocdepHbIX QyHKIUN

7.6

DKOJIOTHYECKHe KPU3HCHl U UX MpUYKHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy.
3arpsi3HeHUE BO3QYIIHOM cpenbl. OxpaHa BO3AyxXa. 3arpsi3HEHUE BOIHOM Cpejibl.
Oxpana BoIHBIX pecypcoB. Pazpymenue nmouBbl. OXpaHa MOYBEHHBIX PECYPCOB.
N3menenue knumara.

AHTpPOIIOT€HHOE BO3JCHCTBUE HA PACTUTEIBHBIA W KUBOTHBIA MHp. OxpaHa
PaCTUTENBHOTO U >KMBOTHOIO Mupa. OCHOBHBIC MPUHIMUIIBI OXPAHbI MPUPOIBI.
Kpacupie kauru. Oco6o oxpansiembie npupoansie Tepputopuu (OOIIT).
Boranuueckue casibl ¥ 300JI0TMUECKHUE MTAPKH.

OcHOBHbIE TPUHLHUIIBI YCTOWYMBOTO PpA3BUTHSI YEJIOBEYECTBA M IMPHUPOIBL
PanmionansHoe  MPUPOJONONB30BAaHUE W COXPAaHEHHE  OMOJOTHYECKOTO
paszHooOpasus 3eMiau




YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIS1 YYEHUKA

1.. buonorus: yueOnuk juis 10 kiracca o011e00pa3oBaTeIbHBIX YUPEKICHUN.
bazoseiii ypoens. . H. [Tonomapéa, O.A. Kopaunona, T.E. Jlonununa —
M.: Benrana-I'pad, 2020.

2. buonorus: yuebnuk mis 11 kmacca 061meo0pa3oBaTeIbHBIX YIPEIKICHUN.
bazossiii ypoens. .H. [Tonomapéa, O.A. Kopaunona, T.E. Jlonununa —
M.: IIpocewenue, 2021.

METOJNUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

1.. Pabouas mporpamma K tuaun Y MK non pepaxiueit U. H. Tlonomapésoii.
buonorus 10-11 xnacc. ba3ossriit yposens (aBtopsl: M. H. [Tonomapéna, O. A.
Kopuunoga, JI. B. CumonoBa) — M.: Benrana-I"pad, 2017. — 30 c.

2. 1.H. ITonomapesa, O.A. Kopuuiosa, JI.B. Cumonosa: buonorus: 10 kimacc:
0a30BbIi ypoBeHb: MeTonnueckoe nocodue: — M.: Benrana-I'pad, 2019.

3. Jlepuep I'.. O6mas 6monorus. (10-11 xmaccsr): [Toaroroska k EI'D.
Kountposbnbie u camocrositensHbie padotel/I".M.JIlepuep. — M.: Dkemo, 2007.

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET

-bu6motexa ITOK https://edsoo.ru/

- razeta «buonormy - mpunoxenne k «1 centsops» http://bio.lseptember.ru/
-Hay4YHbIe HOBOCTH OHoiorun WWWw.bio.nature.ru

-DiI0c- EHTP TUCTAHIIMOHHOTO 00pa3oBaHus WWW.edios.ru

-matepuainsl u3 «Equnoit komexkuun [Hudposbix OOpa3zoBaTenbHBIX
Pecypcosy http://school-collection.edu.ru/
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