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HOACHUTEJIBHAS 3AIIMCKA

[Ipu paszpaboTke mnporpaMmbl MO OHOJOTUU TEOPETHUUECKYIO OCHOBY IS
OMpeNeNIeHUs] TOJAXO0/0B K (OpMHUpPOBAHUIO COJAEpKaHMS Y4uyeOHOro mpeamMera
«buonoruss» cocraBwin: KoHuentyanbHele nosoxenus PIOC  COO o
B3aUMOOOYCIIOBJIEHHOCTH 1IE€JIeH, COJIepKaHuUs, pe3yIbTaTOB O0YUCHUS U TPEOOBAHUIA
K YPOBHIO TIOJITOTOBKH BBIMTYCKHUKOB, MOJIOXKEHUSI 00 OOIIMX LENISIX U MPUHIUIIAX,
XapaKTEPU3YIOIIMX  COBPEMEHHOE COCTOSSHHME CHCTEMBI  CPEIHEro  OOIIero
oOpazoBanusi B Poccuiickoit denepannu, a Takxke TMOJOXKEHUS O CHenU(UKe
Ouosioruu, € 3HaUCHUH B MIO3HAHUU KUBOW TIPUPOILI U 00€CTICUCHUH CYIIIECTBOBAHUS
yeynoBedyeckoro oo6OmiectBa. CorjacHO Ha3BaHHBIM IOJOKEHUSIM, OIPECICHBI
OCHOBHBIE€ ()YHKIIMH IPOrpaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o 6mosioruu JaéT MpeacTaBiIeHUe O 1elsx, 00 oluiel cTpareruu
00y4eHUs, BOCIIUTAHUS U PA3BUTHUS OO0YUYAIOIIUXCS CPEACTBAMH Y4eOHOTO TpeaMeTa
«buonorusy, onpeaenseT o0s3aTeILHOE MPEAMETHOE COJACP)KAHHE, €r0 CTPYKTYDY,
pacmpenenieHue MO paslesiaM M TeMaM, PEKOMEHIYEMYIO MOCJIEeI0BaTEIbHOCTD
U3Y4YeHHUs y4yeOHOTro MaTepualia ¢ Y4éTOM MEXKIPEIMETHBIX W BHYTPHUIIPEIMETHBIX
CBSI3€l, JIOTUKHM 00pa30BaTEIbHOIO  MpOIlecca, BO3PACTHBIX  OCOOEHHOCTEH
00yJaromuxcs.

B mporpamme mo 6MOJI0THN TakkKe YYUTHIBAIOTCS TPeOOBaHUS K TIAHUPYEMbBIM
JUYHOCTHBIM, METANpeJAMETHBIM M TPEAMETHBIM pe3yjbTaTaM OOy4YeHHs B
(bopMHUpPOBAaHNUU OCHOBHBIX BUOB YU€OHO-TIO3HABATEIBHOU NEATEIbHOCTH/YUeOHBIX
JENCTBUM 00YyYaIOIINXCS 10 OCBOCHUIO COJIEPKaHUsI OMOJIOTHYECKOTO 00pa30BaHMUs.

B mporpamme mo 6umomorum (10—11 kmaccel, 0a30BbI YPOBEHB) peain30BaH
NPUHIIMIT TPEEMCTBEHHOCTH B H3YyYEHHM OWOJOTWH, Ojarojmapss d4eMmMy B HeW
IpPOCMAaTPUBAETCS  HANpAaBICHHOCTb HAa  Pa3BUTHE  3HAHUM, CBSI3aHHBIX C
(dbopMHUpPOBAaHUEM ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIUI
JUYHOCTH, IKOJIOTMYECKOTO MBIIIJICHHUS, TIPEICTABICHUN O 3I0POBOM 00pase KU3HU U
OepeXKHBIM OTHOIICHHEM K OKpyKarolied mnpupomnoit cpene. [loatomy Hapsiay ¢
U3y4eHHEM 00IIeOMOIOTHIECKUX TEOPHUA, a TAK)KE 3HAHUN O CTPOSHUH JKUBBIX CUCTEM
PA3HOTr0 paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX MPOLIECCOB B IPOTrpaMMe
no OWOJIOTMH yAENEeHO BHHMAaHWE WCMOJIb30BAHUIO TOJYyYEHHBIX 3HAHUN B
MOBCEIHEBHOM KU3HU JJIs pELIECHUS IPUKIIAIHBIX 33724, B TOM 4Kciie: MTPOPUITAKTUKH
HACJIEJICTBEHHBIX 3a00JeBaHU I YEJI0BEKa, MEIMKO-T€HETUYECKOT O
KOHCYJIbTUPOBaHUs, OOOCHOBAaHMS SKOJOTHYECKU LEJIeCO00pa3HOTO IMOBEACHUS B
OKPY’KAIOIIEH MPUPOJHON Cpeae, aHAIM3Aa BIUSHUSA XO3SMCTBEHHOM MEATEIBHOCTHU
YEeJOBEKAa HA COCTOSIHHE IPUPOAHBIX M HCKYCCTBEHHBIX SKOCUCTEM. Y CHIICHUE
BHMMaHUsA K TMPUKIAJHOW HAIMpPaBICHHOCTH Yy4eOHOro mnpeaMera «buomorus»
MPOJIMKTOBAHO HEOOXOJIUMOCTHIO OOECIEUEHHs] YCIOBHU ISl PElIeHUsT OJHOU u3



aKTyaJbHBIX 33124 MIKOJILHOTO OMOIOrHYecKoro 00pa3oBaHusl, KOTOpas Ipeanoiaraet
dbopmupoBaHue y oOydarouuxcs CHOCOOHOCTH aJalTUPOBATHCS K H3MEHEHHSIM
JTUHAMUYHO Pa3BHBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHE cpenHero oomero o0pa3oBaHus 3aHUMAET BaKHOE MECTO.
Ona oOecnieurBaeT (pOpPMUPOBAHUE Y OOYUAIONIUXCS MPEJCTABICHUNH O HAYYHOU
KapTUHE MHUPA, pacIIUpsIeT U 000011aeT 3HaHUS O )KHBOU IPHUPOJIC, €€ OTITMIUTEITHHBIX
MpU3HaKaX — YPOBHEBOW OpPTaHU3AIIUHU U DBOJIIOIUH, CO3AAET YCIOBHS JJIsl: TIO3HAHUS
3aKOHOB JKHBOU MPUPOJIBI, (HOPMHUPOBAHUS (PYHKITMOHATIBHON I'PAMOTHOCTH, HaBBIKOB
3I0pOBOTO U 0€30MacHOT0 00pa3a KU3HHU, IKOJIOTHYECKOTO MBIIIUICHUS, IEHHOCTHOT'O
OTHOIIICHUS K KUBOH TIPUPOJIC U YCIOBEKY.

Bonbiioe 3HaueHUEe OMOJIOTHSI UMEET TaK)Ke ISl PEIICHUS BOCIHMTATEIbHBIX U
pa3BHUBAIOILIUX 3aJlay CPEJHEro 001Iero o0pa3oBaHus, COUMATN3ALNA 00 yqaroIIUXCsl.
N3yuyenue Onooruu ooecrieunBacT yCIOBUS TSl QOPMUPOBAHUS WHTEIUICKTYaIbHBIX,
KOMMYHUKAIIHOHHBIX W WH()OPMAIMOHHBIX HABBIKOB, ACTCTHYECCKOW KYJIBTYPHI,
CIIOCOOCTBYET WHTETPallMd OMOJOTHYCCKUX 3HAHUH C TPEJICTABICHUSIMH U3 JPYTUX
y4eOHBIX MPEAMETOB, B YacCTHOCTH, (pu3uMku, XUMUM U Teorpaduu. HaszpanHbIe
TIOJIOXKEHUS O TMpeAHa3HAYCHUH Y4eOHOTo mpeaMera «bHomorusy cocTaBuI OCHOBY
IUI OTIPEJICNICHUsI TIOJXOJ0B K OTOOpY M CTPYKTYPHPOBAHHIO €T0 COJACpIKAHHSA,
NPEJICTaBJICHHOTO B MPOrpaMMe TI0 OMOJIOTHH.

Otb6op conepxkanust yueOHoro mnpenmera «buonorus» Ha 06a30BOM YpOBHE
OCYIIECTBJIEH C MO3UINI KYJIbTYpPOCOOOPA3HOT0 MOIX0/1a, B COOTBETCTBUU C KOTOPHIM
oOy4aromuecs: JOJKHBI OCBOUTH 3HAHUS M YMEHHs, 3HAUUMBbIE JIJIsi (OPMUPOBAHUS
oO011el KyJIbTyphl, ONPEACIISIONINe aJeKBaTHOE MOBEICHNE YEJI0BEeKa B OKpYkKarolen
IPUPOJTHON cpeae, BOCTpeOOBaHHBIE B ITOBCEIHEBHOW J>KM3HM M IPAKTUYCCKOM
nesitenbHOCTH. Oco0oe MEeCTo B JTOM CHCTEME 3HAaHWW 3aHUMAIOT JJIEMEHTHI
collepKaHMs, KOTOpPBIE CIYy>KaT OCHOBOM st (OPMHUpPOBAaHUSA TPEICTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHE MHUpPA M IEHHOCTHBIX OpPUEHTAIUAX
JUYIHOCTH, CIIOCOOCTBYIOIIUX TYMaHHU3AIUH OMOJIOTHYECKOTO 00pa30BaHuUs.

CtpykTypupoBaHHE coJepKaHUs y4eOHOro Marepuaiga B TIporpamme IIo
OMONOTUM  OCYIIECTBICHO C YYETOM TMPUOPUTETHOTO 3HAYEHUS 3HAHUK 00
OTIUYHUTEIIBHBIX OCOOCHHOCTAX XUBOW MPUPOJIBI, O €€ ypOBHEBOW OpraHM3allUU U
HBOJIIOIIUMHU. B COOTBETCTBUM € 3THM B CTpYKType yueOHoro mpemmera «buomorusy»
BBIJICJICHBI CIEAYIOIINUE CoJepKaTtelbHble TuHUU: «buonorus xak Hayka. Metoms
HAy4YHOTO TMO3HaHMs», «KieTrka kak Owomormyeckas cuctemay, «OpraHmsm Kax
Oouwonornyeckas cuctemay, «CuctemMa W MHOTooOpa3ue OPraHUYECKOrO0 MHUpPay,
«OBOITIOIHS YKUBOM MPUPOIBI», « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

ens wm3ydenmss ydyeObHoro mpeamera «buonorus» Ha 06a30BoM ypoBHE —
OBJIaJIeHNE O0yYaIOIIUMHUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKITMOHAIBHON OpTaHU3aIlun
’KUBBIX CHCTEM PAa3HOTO PaHTa ¥ MPUOOPETCHNE YMEHHI NCTIONB30BATh ATH 3HAHUS JJIS



IPaMOTHBIX JE€UCTBUII B OTHOLIEHWUM OOBEKTOB KUBOW MPUPOIbI U PpPELIEHUs
Pa3IUYHBIX )KU3HEHHBIX TTPOOIIEM.

JlocTikeHue 1enu u3ydeHus ydeOHoro mnpeamera «buomorus» Ha 06a3zoBom
YpOBHE 00€CTIeUnBaETCs PEIICHUEM CIIEAYIOLIUX 3a1ay:

OCBOCHHE OOYYaIOIIMMUCS CHUCTEMbl 3HAHUHW O OUOJIOTMYECKUX TEOPUSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTAX, TUIIOTE3aX, MPaBUJIaX, CIyKalUX OCHOBOM JIJIs1
dbopMupoBaHUsl MPEICTABICHUN O €CTECTBEHHO-HAYYHOU KapTHHE MHpa, O METOaax
HAy4YHOTO TMO3HAHUS, CTPOCHUHU, MHOTO00pa3ud U OCOOCHHOCTSX JKHUBBIX CHCTEM
pa3HOTO YypOBHS OpraHU3allMM, BBIJAIOIIUXCS OTKPBITUSX M  COBPEMEHHBIX
HICCJIEIOBAHUSX B OMOJIOTHH;

dbopmupoBaHue y OOydYalOUIUXCS TO3HABATENIHLHBIX, HWHTECIUICKTYAJIbHBIX H
TBOPYECKUX CIOCOOHOCTEH B MpOIECCe aHalv3a JaHHBIX O IYTAX Pa3BUTHUS B
OMOJIOTMU HAYYHBIX B3TJISIJIOB, UACH U MOJIXOA0B K U3YUEHUIO )KUBBIX CUCTEM Pa3HOTO
YPOBHS OpraHu3allNy;

CTAHOBJIEHHWE y oOOydarommxcs 0Omed  KyabTypbl, (GYHKIMOHAIHHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUU OOBSICHSATH M OIEHUBAThH SBJICHUS OKPY>KAIOIIETO
MUpa KUBOM MPUPOJIBI HA OCHOBAHUM 3HAHUUN M OIBITA, TMOJYYEHHBIX NMPU U3yUYESHUH
OuoJjoruu;

dbopmupoBaHue y OOydYalONIMXCS YMEHHM WUIIOCTPUPOBATH 3HAUYCHUE
OMOJIOTUYECKUX 3HAHUW B TPAKTUUYECKON JIEATETbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOIOTU;

BOCIIUTaHUE YOEXKIEHHOCTH B BO3MOKHOCTU TMO3HAHUS YEJIIOBEKOM IKHUBOM
OPUPOJIbI, HEOOXOIUMOCTH OEpPEeKHOT0 OTHOIIEHUS K HEH, COONIOACHHS dTUYECKUX
HOPM TP MPOBEJCHUU OMOJOTUYECKUX UCCIIETOBAHMIA;

OCO3HAHHE IIEHHOCTH OHWOJIOTMYECKUX 3HAHWUM [Jis TIOBBIIMICHUS YPOBHS
AKOJIOTHYECKOMN KYIbTYpPHI, 1Sl (POPMUPOBAHUS HAYUHOTO MUPOBO33PEHUS;

IIPUMEHCHHE MPUOOPETEHHBIX 3HAHUN M YMEHUU B MOBCEIHEBHOM >KU3HHU IS
OLCHKH MOCJEICTBAM CBOECH AEATEIBHOCTH MO OTHOIIEHHUIO K OKPYXKAIOIIEH Cpele,
COOCTBEHHOMY 37I0pOBbIO, OOOCHOBaHME U COOJOJIeHHEe Mep MPO(UIAKTHKU
3a00JIeBaHUl.

B cucreme cpeanero obmiero oopazoBanus «buonorus», nzydaemasi Ha 6a30BOM
YpOBHE, SBISETCS O0s3aTENbHBIM YUYEOHBIM TMPEAMETOM, BXOJSAIIUM B COCTaB
npeaMeTHo obnactu «EcTecTBEeHHO-HAYYHBIE IPEAMETHD.

s u3ydenus: OMOJIOTUM Ha 0a30BOM YPOBHE CpeIHEro o0Iiero oOpa3oBaHUs
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 vaca
(1 yac B Henemto).



COIAEPXAHUE YYHEBHOTI' O IIPEJIMETA

10 KVIACC

Tema 1. buosiorus Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMHM, TEXHUUYECKUMH U
JIPYTMMH €CTECTBEHHBIMU HayKamu, (husiocodueit, STUKoit, 3cTeTUKO 1 nmpaBoM. Posb
Oouosiorun B (POPMHUPOBAHUU COBPEMEHHON Hay4YHOM KapTUHbI Mupa. Cucrema
OMOJIOTUYECKUX HAYK.

Metoabsl TO3HAHMS KUBOW NPUPOJLI (HAOIIOJEHUE, SKCIIEPUMEHT, OIKCAaHUE,
U3MepeHue, Kiaccuukalus, MoJeIupoBaHue, CTATUCTUYECKass 00pa0oTKa TaHHBIX).

JdeMoHcTpanum:

IToptperst: Y. lapsun, I'. Mennens, H. K. Konbuos, [xx. Yorcon nu ®@. Kpuk.

Tabmuiel u cxeMbl: «MeToAbI MO3HAHUS JKUBOW TIPUPOIBI».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

[Ipaktuueckass pa6ora Ne 1. «Mcmomb3oBaHuE pa3IUYHBIX METOJOB MpHU
U3Y4YEHUU OUOJIOTUUECKUX O0OBEKTOBY.

Tema 2. 7)KuBble cUCTEMBbI U UX OPraHU3AIUSA.

XKusble cuctembl (OMOCHCTEMBI) KaK MpeAMET u3yudeHus Ouonoruu. OTauuue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBIL.

CaolicTBa OMOCHCTEM M HMX pa3HOOOpa3ue. YPOBHU OpraHu3alud OMOCHCTEM:
MOJICKYJISIPHBIN, KJIETOYHBIM, TKAHEBbIA, OPraHU3MEHHBIN, TOMYJIAIIHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTCOIEHOTHICCKUM ), OMOC(EPHBIH.

JdeMoHcTpanum:

Tabmuuer 1 cxembl: «OCHOBHBIE TPHU3HAKH >KU3HU», «YPOBHHM OpraHU3aINU
KUBOU MPUPOIBI».

O6opynoBanue: Mojenb Mojekyisl JJTHK.

Tema 3. Xumnueckuii cCOCTaB M CTPOEHHE KJIETKH.

XUMUYECKUA COCTaB KIETKH. XHUMHUYECKUE BJIEMEHTBI: MaKpO3JEMEHTHI,
MHKpPO3JIEMEHTBL. BoJia 1 MUHEpaJIbHBIE BEILIECTBA.

OyHKIMKM BOABI M MHMHEpaJbHBIX BemlecTB B Kierke. [lognepxanne
OCMOTHYECKOTO OanaHca.

benku. CoctaB u crpoeHue O€NKOB. AMHHOKUCIOTBI — MOHOMEpHI OEIKOB.
He3zameHumble ¥ 3aMEHUMbIE aMUHOKHUCIOTBHI. AMHMHOKHUCIOTHBIM COCTaB. YPOBHHU
CTPYKTYpbI OCJIKOBOI MOJIEKYJIbI (MIEpBUYHAS, BTOPUYHAS, TPETUYHASI U YETBEPTUYHAS
CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornyeckue GyHKmm OEIKOB.

depmeHThl — OMoNornyeckne Karanu3zatopbl. CTpoeHne (epMeHTa: aKTUBHBIN
ueHTp, cyoOctpatHas cneuuduunocts. Kodepmentsl. Butamussl. Otianyus
(epMEHTOB OT HEOPTraHMYECKUX KaTaIU3aTOPOB.
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VYrneBoabl: MOHOCaxapubl (TJIIOKO3a, pubo3a U Ae30Kcuprbo03a), Aucaxapuibl
(caxaposa, JakTo3a) M mHojaucaxapuabl (Kpaxmal, TJIMKOT€H, LEeJJII0JI03a).
buonorunyeckue GpyHKIHMH YIIIE€BOIOB.

Jlunupael:  Tpurnuuepuasl,  ¢ochomunuabl, crepounbl. ['mapoduiabHO-
ruapodoOHbie cBolicTBa. buonornueckue GyHkiuu aunua0oB. CpaBHEHUE YTJIEBOJIOB,
OCJIKOB U JTUMUJ0B KaK UICTOYHUKOB YHEPTUH.

Hyxnennossie kucnorsl: JIHK u PHK. Hykneotnasl — MOHOMEpPBI HYKJIEHHOBBIX
kucnoT. Ctpoenue u pynkuuu JJHK. Ctpoenne u pynxuun PHK. Bunsr PHK. ATO:
CTpoeHue U QyHKUHUU.

[utonorus — Hayka o kietke. Kietounas teopusi — mpumep B3aUMOJICHCTBUS
ujed u (HaKToB B HAYYHOM MO3HAHUU. MeTO/Ibl U3yUEHHUS KIIETKH.

Knerka kak menoctHas uBas cucrema. OOIye MpU3HAKU KIIETOK: 3aMKHYTasl
HapykHas MemOpana, mosiekynbl JJHK kak reHeTndeckuii anmapar, CUCTEMa CUHTE3a
Oenka.

Tunel KJIETOK: dyKapuoTHYEeCKasi U npokapuotudeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTHdeckod  kieTku.  Kierounas — crenka — Oakrtepuit.  CTpoeHue
AYKapUOTUYECKON KIeTKH. OCHOBHBIC OTINYUS PACTUTEIIBHOM, )KUBOTHOW U TPUOHOM
KJICTKH.

[ToBepXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAJIMKC, X
¢ynkiuu. [Inazmarnueckas MmemOpaHna, €€ cBoictBa U ¢yHKuuU. [uronnazma u eé
opraHousipl. OpHomemOpanHble opranouasl kietku: OIIC, ammapar Ionbmxw,
nu30coMbl.  [loyaBTOHOMHBIE OpPraHOWABl KJIETKH: MHUTOXOHIAPHUH, IIACTUIBI.
[Ipoucxoxnenne MUTOXOHApUNM W TuacTuld. Buasl mnactua. HememOpanHbie
OpraHOUIbI KJIETKU: pUOOCOMBI, KIIETOUHBIN LIEHTP, IEHTPUOIH, PECHUYKH, KTy THKH.
OyHKIWU OPraHOUAO0B KJIETKU. BKItoueHus.

SAnpo — perynstopHbiii 1ieHTp KieTku. CTpoeHue siapa: siaepHas o0o0iouka,
KapuoIuia3mMa, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIOpPT BEIECTB B KIIETKE.

JdemoncTpanum:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, [[x.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®@panknun, K. M. bap.

Juarpammbl: «PacripeniesieHue XUMUYECKUX 3JIEMEHTOB B HEXWBOM IPUPOAEY,
«PacmpenienieHne XUMHUYECKUX 3JIEMEHTOB B dKUBOW MPUPOJEN.

Tabmuuer 1 cxemsl: «llepuomnyeckas TaOaMIAa XUMHYECKHX DIEMEHTOBY,
«CTpoeHne MoJIEKYJbl BOAbI», «brocuHTe3 Oenka», «CTpoeHHe MOJIEKYJIbI OelKay,
«Ctpoenne pepmentayn, «Hykneumnosbie kuciorsl. JIHK», «Ctpoenune momnekysibl
AT®», «CtpoeHue syKapuOTUYECKOU KIeTKH», «CTpOEHHE >KMBOTHON KIETKHY,
«CTpoeHHEe pacTUTEIbHON KIETKW», «CTpoeHHue MNPOKAPUOTUYECKON KIIETKU,
«CTpoeHue sizipa KIETKH», «YTIIEBObDY, «JIMIUIbD.



O6opynoBaHue: CBETOBOW MHUKPOCKOI, OOOpyJOBaHUE i MPOBEACHUS
HaOJIOJICHUM, W3MEpPEHUM, SKCIEPUMEHTOB, MHUKPOMPENapaTbl PacTUTEIbHBIX,
KUBOTHBIX M OAKTEpPUATBHBIX KJIETOK.

JlabopaTopHble U NpaKTHYeCKHe PadOThbI:

JlaboparopHass pabora No 1. «M3ydeHue KaTaquTUUYECKOM aKTUBHOCTHU
¢dbepMeHTOB (Ha MpUMEpPEe aMIJIa3bl WIIM KaTajlasbl)y.

Jlaboparopnas pad6ota Ne 2. «3yueHue cTpoeHus KIETOK PACTEHUM, KUBOTHBIX
1 OaKTepuii MoJ; MUKPOCKOTIOM Ha TOTOBBIX MUKpOIIpENapaTax U UX OMUCAHUE.

Tema 4. /KusHeaesiTeJIbHOCTh KJIETKH.

OOMeH BeliecTB, WM MeTab0oIu3M. AcCCUMWISIUS (TUTACTUYECKUM OOMEH) U
JTUCCUMWIISIITUSL  (SHEpPreTUYeCKUid OOMEH) — JBE CTOPOHBI €AMHOrO Iporlecca
Merabonu3Ma. Ponb 3aKOHOB COXpaHEHMsI BEIIECTB M HDHEPIHMM B TOHUMAaHUU
MeTaboIn3Ma.

Tunel oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHbId. Poib hepMEeHTOB B
oOMeHe BeIeCTB M MPEBPAIICHUN YHEPTUU B KIIETKE.

®dotocunte3. CBetoBasi u TeMHOBas pa3bl oTocuHTe3a. Peakiuu porocunTtesa.
OddextuBHOCTh GoTOCHMHTE3a. 3HaUeHHE (POTOCHHTE3a I >KU3HU Ha 3emile.
Brnusaue ycnoBuidt cpenbl Ha  (POTOCHHTE3 W CMOCOOBI  TIOBBIMICHUS €TI0
IPOJIYKTUBHOCTH Y KYJIbTYPHBIX PAaCTCHUH.

XeMOCUHTE3. XEeMOCUHTE3UpyIolre OakTepuu. 3HAYEHHE XEMOCHHTE3a s
KU3HU Ha 3emIie.

DOHepreTuueckuii oOMeH B KJeTKe. PaclieruieHne BellecTB, BbIICICHUE U
aKKyMYJIMPOBAaHHUE DHEPTUU B KJIETKE. DTambl dHEpreTHdeckoro ooMena. [ 'mukonus.
bpoxenue u ero Buabl. KuUCIOpOAHOE OKHCIEHHE, WIH KJIETOYHOE JbIXaHHE.
OxucnutensHoe PochopunupoBanue. IPPEeKTUBHOCTh FHEPTETUUECKOTO0 OOMEHA.

Peakniuu matpuanoro cuntesa. ['enernueckas nadopmanus u JJTHK. Peanuzamus
reHeTHYecKo wuHGopManuu B KJIeTke. [ eHEeTHYeCKWi KO | €ero CBOMCTBA.
Tpanckpunumst — matpuunsiii cuate3 PHK. Tpancnsmus — 6uocunTes O6enka. DTambl
tpancisanuu. KogupoBanne aMuHOKUCIOT. Postb pubocoM B OnocuHTe3e Oeka.

Heknerounsie ¢hopmbl xu3Hu — BUpychl. Mctopust otkpeitus BupycoB (. U.
WNBanoBckuii). OCOOEHHOCTM CTPOEHUSI W  JKMU3HEHHOIO IIMKJIa  BUPYCOB.
bakrepuodaru. bone3nu pacTeHuii, KUBOTHBIX U YETOBEKA, BEI3LIBAEMBIC BUPYCAMH.
Bupyc ummmynonedumura yenoeka (BUY) — BozOymutens CIIMJla. Obpartnas
TPAHCKPHIIIHS, peBepTa3a U uHTerpasa. [Ipodunaktuka pacpocTpaHeHUsT BUPYCHBIX
3a00IeBaHM.

JdeMoHcTpanum:

[Toptpetsr: H. K. Konsuos, /. 1. Banosckui, K. A. Tumupsses.

Tabmumper u cxembl: «Tumbl mHTaHUSA», «MeTabomm3m», «MUTOXOHIPHUSY,
«OHepreTndeckuit oOMeH», «Ximopomiacty, «DotocunTted», «Ctpoenue JIHK»,
«Ctpoenne u (yHKIIMOHUpOBaHHE TeHay, «CHUHTE3 Oenkay, «[ eHeTHYeCKuu KOy,
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«Bupyce», «bakrepuodarny», «CtpoeHue M >xku3HeHHbIM nukia Bupyca CII/a,
6aktepuodaray, «Permukamus JJHK».

ObopynoBanue: moxaenu-ammukauun «Yasoenne JHK u Tpanckpunuusy,
«buocuntes 6enkay, «CTpoeHue KIETKU», MoJenb cTpykTypsl JITHK.

Tema S. PasMHOKeHNe M HHAMBHUAYAJIbHOE Pa3BUTHE OPTraHU3MOB.

Knerounslii 1ukn, win KU3HEHHBIM WK KiIeTku. WMHTepdasza u MUTOS3.
[Iporieccel, npoTtekaronue B uHTepdasze. Perukanus — peakiys MaTpUYHOTO CUHTE3a
JHK. Crpoennie xpomocoM. XpOMOCOMHBIA Ha0Op — KapHOTUIl. JIUIUIOWIHBIN U
rarlOUIHBIA  XpOMOCOMHBIE HaOopbl. XpomaTtujabl. [luTonornyeckue OCHOBBI
Pa3MHOKEHUS U UHAUBUAYAIBLHOTO Pa3BUTHSI OPTaHU3MOB.

Henenne knetkn — muto3. Craamm mutosa. lIpoieccel, npoucxoasiuue Ha
Pa3HbIX CTAAUAX MUTO3a. BUOTOTMYECKUI CMBICII MUTO3A.

[Iporpammupyemasi THOEIb KJIECTKU — aroITo3.

dopmbl pa3MHOXKEHMsI OPraHU3MOB: Oecroysioe W moJioBoe. Buubl 6ecrnoioro
Pa3MHOKEHMS: JICJICHUE HAJBOE, IIOYKOBAHUE OJHO- W  MHOTOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BETreTaTUBHOE pPa3MHOXKEHHE. VICKYCCTBEHHOE KIOHUPOBAHHUE
OpraHu3MOB, €r0 3HAYEHUE JIJI CEJICKIIUU.

[TonoBoe pa3MHOXKEHHE, €TO0 OTINYUS OT OECIOI0rO0.

Meito3. Craguu wMeito3a. Ilpouecchl, mpoUCXOAslIME€ Ha CTaAusX Meio3sa.
IToBenenne xpomocom B menose. KpoccuHrosep. bronornyeckui CMpICI M 3HaAYEHUE
Meno3a.

["ameTorenes — mpoiiecc 00pa3oBaHus MOJOBBIX KJIETOK y )KMBOTHBIX. [1os10BBIE
JKeJIe3bl: CEMEHHUKU U snyHuKHU. OOpa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK — I'aMeT
(cepmaTo30MI, SIMIIEKICTKA) — CIIepMaTOreHe3 U oBoreHes. OCOOCHHOCTH CTPOCHHS
AUIEKIETOK U criepMaTto3onaoB. Omnonorsopenue. [lapreHorenes.

NuauBuayanbHoe  pa3BuTHe  (OHTOreHe3). OMOpPHUOHAIBHOE  pa3BUTHE
(omOpuorenes). Otanbl 3MOPUOHAIBHOTO PA3BUTHA y TIO3BOHOYHBIX >KHUBOTHBIX:
npoOsieHne, TracTpyndanus, opranorese3. lloctomOpuoHanbHOEe pa3BuTHE. THIIbI
MOCTAIMOPHUOHAIBHOTO Pa3BUTHUA: TIPSIMOE, HEMpsiMoe (IMUYMHOYHOE). BriiusHue cpeap
Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOKIEHHBIE YPOJICTBA.

Pocrt u pa3zButne pactennii. OHTOr€He3 IIBETKOBOTO PACTEHUSI: CTPOEHUE CEMEHH,
CTaJluH PA3BUTHSL.

JdemoncTpanum:

Tabmuet u  cxembl: «@DOpMBI Pa3MHOKEHHS OpPraHU3MOBY», «JIBoiHOE
OIUIOIOTBOPEHUE Y LIBETKOBBIX PACTEHUI», « BereTaTuBHOE pa3MHOKEHNE PACTECHUI,
«/enenne xknetku Oaktepuit»y, «CTpoeHHE TOJOBBIX KJIETOK», «CTpoeHue
xpomMocoMbl», «Knerounsii mukn», «Pemmkanus JHK», «Mwutoszy», «Menosy,
«IIpsmoe n Henpsimoe pa3BuThe», «l'aMeToreHe3 y MIICKONMUTAOMIMNX U YEIOBEKAY,
«OCHOBHBIE CTaIUH OHTOTCHE3A.



O6opynoBaHue: MHKPOCKOT, MHKPOIPENAPATHI «CriepmMaTo30U1bl
MJICKOIIUTAIOLIETO», «SIHIIEKIIeTKa MIIEKOMUTAoEro», «KapuoknHe3 B KIETKax
KOpEIIIKa JyKa», MArHUTHAasg MOJeb-aninkanus «Jlenenue kietkn», moaens JJHK,
Mo/iesib MeTa(azHOl XPOMOCOMBI.

JlaGopaTopHble M MpaKTHYeCcKUe PadoThI:

Jlaboparopnas pabota Ne 3. «Habnrogenne MuTo3a B KJI€TKaX KOHYMKA KOPEIKa
JlyKa Ha TOTOBBIX MUKpOIIpenapaTaxy.

Jlaboparopnas padota Ne 4. «3yueHne CTpOeHHUsI TTOJIOBBIX KJIETOK Ha TOTOBBIX
MHKpOIIpEnapaTax».

Tema 6. HacsieACTBEHHOCTh U K3MEHYHBOCTH OPraHNU3MOB.

[IpenmeT u 3anaun reHEeTUKU. VIcTOpUsi pa3BUTHSI T€HETUKU. PoJib IMTOJIOTUU U
AMOPHOJIOTUU B CTAHOBJICHUHU TeHETUKH. BKJa pocCUMCKUX U 3apyO0eKHBIX YUEHBIX B
pa3BUTHE TEHETHKU. MeToAbl TEHETUKHU (THOPUIOTOTHYECKHUM, ITUTOICHETUYECKUH,
MOJICKYJISIpHO-TeHeTUUecKuit). OCHOBHbIE TI'eHeTUYecKue NOoHATUA. [ eHeTnueckas
CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaXx CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUSI MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menpaenem.
MonorubpuHoe CKpelnuBaHue. 3aKoH eIuHO000pa3usi THOPUIOB TIEPBOTO TTOKOJICHHUS.
[IpaBuno AOMUHHMpPOBAHUS. 3aKOH PaCUICIUICHUS MNPU3HAKOB. [MIoTe3a YUCTOTHI
rameT. [loyiHOE ¥ HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe ckpelmuBaHue. 3aKOH HE3aBUCUMOTO HACIIEOBAaHUS MPU3HAKOB.
[{uToreneruyeckue OCHOBBI ~JUTHOPUIHOTO CKpeIIUBaHHS. AHaAIU3UpYIOIIEe
ckpelrBaHue. Vcnonp30BaHUE aHAIU3UPYIOMIETO CKPEUIMBAHMS Uil ONPEIEIICHHUS
reHOTHUIIa 0COOH.

CuemieHHoe HacienoBaHue npu3HakoB. Pabora T. Moprana mo crernjieHHOMY
HacJEeJ0BaHUIO reHoB. HapylieHue cuerieHust FTeHOB B pe3yJibTaTe KPOCCUHTOBEPA.

XpOoMOCOMHas TEOPHUS HACIECACTBEHHOCTHU. [ eHETUUECKUE KAPTHI.

I'enetuka mona. XpoOMOCOMHOE ONpENEIEHHE Moja. AyTOCOMBI M IOJOBBIE
XpoMocoMbl. ['omorameTHble U reTeporaMmeTHble opraHu3mbl. HacnenoBaHue
[IPU3HAKOB, CLEIJIEHHBIX C ITOJIOM.

N3menunBocTh. Buapl M3MEHUMBOCTH: HEHACIICICTBEHHAs M HACJIEACTBEHHAS.
Ponp cpenbl B HEHACJIEACTBEHHOU U3MEHYUBOCTHU. XapakTepucTuKa
MOAU(PUKAIMOHHON W3MEHUYMBOCTU. BapuanmoHHBIN psii ¥ BapUaIlMOHHAS KPUBAas.
Hopwma peakunn npusnaka. KonnuecTBeHHbIE U KAUECTBEHHBIE MPU3HAKHA U UX HOpMaA
peaknuu. CBoiicTBa MOIU(PUKATTMOHHOW H3MEHIYNBOCTH.

HacnenctBenHnasi, WM TeHOTUIUYECKas, W3MEHYMBOCTh. KomOuHaTHBHAsS
M3MEHYUBOCTh. Mel03 1 TI0JIOBOM ITPOIIECC — OCHOBA KOMOMHATHBHON M3MEHUYHBOCTH.
MyTtanuronHas u3MeH4YHBOCTh. Kiaccudukainus myTamnuii: TeéHHbIE, XPOMOCOMHBIE,
reHoMHble. YacToTa © TPUYMHBI MyTanuid. MyrtareHHbie (akTopbl. 3aKoH
TOMOJIOTHYECKHX PAZIOB B HaclieACTBEeHHOM n3MeHunBoctu H. M. BaBuiosa.

Bresnepnas HacneACTBEHHOCTh U N3MEHYUBOCT.
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I'enernka uenoBeka. Kapumorun uyenoBeka. OCHOBHBIE METOIbl TE€HETUKHU
YyeJIOBEKA: I'eHCAJOTHYEeCKUM, OJIM3HEIOBBINA, ITMTOICHETHYCCKHIH, OMOXMMHYCCKHM,
MOJIEKYJISIPHO-TeHETHUECKUM. COBPEMEHHOE ONPEICICHUE TEHOTHUIIA: TTOJTHOTEHOMHOE
CEKBEHUPOBAaHHWE, I'CHOTUIIMPOBaHUE, B TOM uucie ¢ nomouwsro IIIP-aHamusa.
HacnmencrBennele  3a0ojieBaHMS  4YeJIOBEKAa: TI'€HHBIE 00Jie3HU, OOJIE3HH C
HaCJIEJICTBEHHOM MPEePacoIOKEHHOCThIO, XpPOMOCOMHBIE O0Jie3HU. COMaTHYECKHUE U
reHepaTuBHble MyTaluu. CTBOJIOBBIE KJIETKU. [IpUHIMIBI 310pOBOTO 00pa3a KU3HH,
JTUArHOCTUKUA, TNPO(UIAKTUKH ¢ JICUCHHUS TEeHETHYeCKuX Oose3Heil. Meauko-
FEHETUYECKOE€  KOHCYJIbTUPOBAHUE. 3HAUYEHUE  MEAULIMHCKOW TE€HETUKH B
PEAOTBPAILCHUH U JICUCHUHN TeHETUYECKUX 3a00JIeBaHUI YEJIOBEKA.

JdeMoHcTpanum:

[loptpersl: I'. Menaens, T. Mopran, I'. ne ®pusz, C. C. Yersepuxon, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuios.

Tabmuipl u cxembl: «KMOHOTHOPUIHOE CKPEUIMBAHUE U €0 IUTOTCHETHYEeCKasl
OCHOBa», «3aKOH PaCIIEIUICHUS] U €T0 IUTOT€HETUYECKass OCHOBaY», «3aKOH YMCTOTHI
ramer», «lurubpumaHoe ckpemmBanuey, «l{uTonornueckue OCHOBBI AUTHOPHIHOTO
CKpemuBaHus», «Menos», «B3auMonencTBUe ajselbHbIX T€HOBY», «l €HETHYECKHE
KapThl PACTEHUM, >KUBOTHBIX M 4YEIOBeKa», «['eHeTuka moia», «3aKOHOMEPHOCTHU
HacJieIoBaHus, CLEIUICHHOTo C mojioM», «KapuoTumbl 4denoBeka WU KUBOTHBIXY,
«Buasl u3MmeHunBocTH», «MomudukanvoHHas U3MEHUYMBOCTHY, «HacnemoBanue
pesyc-dakropa», «l'eHeTuka rpymn KpoBuy», «MyTalluoHHasi U3MEHUYHUBOCTHY.

O6opynoBanue: Mojenu-anIuiukanuu «MOHOTHOPHUIHOE  CKpEILMBaHUEY,
«Hemonnoe  pomuHupoBanue», «Jurubpuanoe ckpemuBanue», «llepexpéct
XpOMOCOM», MUKPOCKOT M MHKporpenapat «Jpozoduna» (Hopma, mytanuu Gopmbl
KPBUIbEB U OKpPACKH Tea), repoapuii «I opox MoCEeBHON».

JlaGopaTopHblie M MpaKTHYeCKUe PadoThI:

JlaGopatopHast pab6ora No 5. «lM3ydeHuwe pe3ynbTaToB MOHOTHOPUIAHOTO U
TUTHOPUAHOTO CKPEIIMBAHUS Y APO30(UIIBI HA TOTOBBIX MUKPOIIpENapaTaxy.

JlaGoparopHast pabora Ne 6. «M3yueHne MoOaMUKAITMOHHON H3MEHYMBOCTH,
MIOCTPOEHUE BAPUALMOHHOIO Psifia U BAPUALIMOHHON KPUBOI.

JlabopatopHast pabora Ne 7. «AHanm3 MmyTtanuil y Apo30(uibl Ha TOTOBBIX
MHUKPOIIpEnapaTax».

[IpakTrueckas padota Ne 2. «CocraBiieHUE U aHAIIU3 POJOCIOBHBIX YEIIOBEKA.

Tema 7. Cenekniusi opranuzMoB. OCHOBBI OMOTEXHOJIOTH M.

Cenekuus Kak Hayka M Tpoliecc. 3apoKICHHUE CENEKIUU U JIOMECTUKAIUSs.
VYuenue H. . BaBuioBa o 1ieHTpax NpOUCXOXKACHUS U MHOTO0Opa3us KyJIbTYPHBIX
pactenuii. LleHTpbl MPOUCXOKICHUS JOMAIIHUX KUBOTHBIX. COPT, MOpoAa, MITaMM.

CoBpeMeHHbIE METOJbI CeNeKIMU. MaccoBblii U MHAMBUIYAIbHBII OTOOPHI B
CCJICKIIMM pPACTeHUHW M KUBOTHBIX. OIlEHKAa »HKCTepbepa. bIM3KOPOACTBEHHOE
ckpemuBanue — UWHOpuAWHr. Yucras nuHusA. CkpeniMBaHHE YHUCTBIX JIMHUM.
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I'erepo3uc, unu rubpunHas cuna. HeponacTBeHHOE CKpeluMBaHWE — ayTOPUIUHT.
Otnanénnas ruOpuauzauus u e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3 U MojaydeHue
MTOJIMIUIONIOB. [JOCTHMKEHNS CEIEKIINN PACTEHHM, J)KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonoruss Kak OTpacib MPOU3BOJACTBA. |'€HHAs HWHXKEHEpUs. OTarbl
co3ganuss pekomOunantHo JIHK wu Tpancrenneix opranusmoB. Kierounas
nmxeHepusa. Kierounbele KynbTypbl. MUKpPOKIOHAIBHOE PAa3MHOMKEHHUE PACTEHHIA.
KiloHnpoBaHve  BBICOKONPOIYKTHBHBIX  CEIbCKOXO3SWCTBEHHBIX  OpPraHU3MOB.
Okonoruyeckue u stnyeckue npodaemel. [MO — renernuecku MoAUGUIUPOBAHHBIE
OpraHU3MBlI.

JlemoHcTpanuu:

IToptpetsi: H. Y. BaBuinos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmuupr u cxembl: kKapta «LIeHTpbl NPOMCXOXKACHHS W MHOr000pa3us
KyJIbTYPHBIX pacTeHui», «llopoapl nOMamIHUX >KUBOTHBIX», «CopTa KyJIbTypHBIX
pacrenuity, «Otnanéunas rudpuauzamnusy», «Pabotel akagemuka M. ®@. MBaHoBay,
«Ilomumnonausi», «OO0beKTh  OuOTeXHONOrUU», «KiIeTouHble KyJIbTypbl U
KJIOHUPOBaHue», «KOHCTpynpoOBaHUE U IEPEHOC TEHOB, XPOMOCOMY.

O6opynoBaHue: MyJsSKU TUIOI0B M KOPHEIUIOJ0B AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuid, repoapuii «CelbCKOX0391CTBEHHBIE PACTECHUS».

JlaGopaTopHble M MpaKTH4YeCKUe PadOThI:

Okckypenss «OCHOBHBIE METOABI M JOCTMIKEHHMS CEJIEKIIMM PACTEHUM U
’KUBOTHBIX (Ha CEJIEKIUOHHYIO CTAHIHUIO, IFIEMEHHYIO (epMy, COPTOUCIBITATEIbHbBIN
y4acTOK, B TEIUIMYHOE XO3SMCTBO, Ja0OPAaTOPHUIO arpOyYHUBEPCUTETA MM HAy4YHOTO

LEHTPA)».
11 KJIACC

Tema 1. DBoTIIOLIMOHHAA OMOJIOT HSl.

[IpeanochUIKu BOBHUKHOBEHUS SBOIIOLIMOHHON TEOPUU. DBOJIOLIMOHHAS TEOPUS
u e€ MecTo B OMosoruu. BnusiHue SBOTIONMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUH U
JIPYrUX HayK.

CeugerensctBa 3BOdtONMH.  [laleOHTONOTrMYECKHE:  MOCIEA0BATEIbHOCTD
MOSIBJICHUSI BUJOB B TMAaJCOHTOJIOTHYECKON JIETONMUCH, TEPEXOAHbIE (HOPMBI.
buoreorpadgudeckue: cxoacTBo u paznuuue GayH u Gaop MaTepruKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA UM pa3Nuyusi SMOPHUOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTUYHBIE,
pPYIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMUYECKUE: CXOJCTBO
MEXaHMW3MOB HACJEJACTBEHHOCTH M OCHOBHBIX METa0OJMYECKUX MyTed Yy BCeX
OpraHU3MOB.

OpomouronHas teopuss Y. JlapBuna. Ilpeanoceulkn  BO3HMKHOBEHHUS
JapBUHU3MA. J[BWKyIMe Cuibl 3BOJIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
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pPa3MHOXEHUE TPU OrPAHMYEHHOCTH PECypCOB, HEOIpeAeN€HHAas W3MEHYUBOCTb,
O0opb0a 3a CylllecTBOBAaHUE, €CTECTBEHHBINH O0TOOD).

Cunrernueckas teopus 3Boouun (CTI) u e€ 0CHOBHBIE MOJIOKEHUS.

MuxkposBostonus. [lomymnsius kak eAMHUIA BUAA U 3BOJIOLUU.

JBuxymue cuibl ((hakTopbl) SBOJNIONUU BUAOB B Ipupoae. MyTallMOHHBIN
npolecc 1 KOMOWHATUBHAS U3MEHUYUBOCTb. [lomynsiimoHHbIe BOJIHBI U Apel] reHoB.
N3onsauusa u murpauus.

EctecTBenHblii oTOOp — HampaBistomuid Qaktop 3Bomonuu.  Dopmbl
€CTEeCTBEHHOT0 0TOOpAa.

[IprcnocoONIEeHHOCTh OpPraHU3MOB Kak pe3ysbTaT 3BoMtOUUU. [Ipumepsl
OpUCTIOCOOJIEHU Y OpraHu3MOB. ApoMOP(O3bl U MO AATITALINH.

Bun u  BupooOpazoBanue. Kpurepum  Buga.  OcHOBHble  (OpPMBI
BUI000pa3oBaHusi: reorpauyeckoe, 3K0JIOrMIecKoe.

MakpoosBomonus.  @DopMmbl  3BoJOLMH:  (UIETHYECKas, JUBEPreHTHas,
KOHBEpTeHTHasl, nmapasiensHas. HeoOpaTuMocTh 3BOJIOLMH.

[IpoucxoxeHue OT HecnenuaIn3upoBaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anus. AganTuBHAs pajraiiysl.

JdeMoHcTpanum:

[Hoptperst: K. JIunnen, XK. b. Jlamapk, Y. Hapsun, B. O. Koanesckuii, K. M.
bap, 3. I'ekkenb, . Mromnep, A. H. Ceepiios.

Tabnuuel u cxembl: «Pa3Butue opranumdeckoro Mupa Ha 3emiie», «3apOJbIln
MO3BOHOYHBIX KUBOTHBIX», «ApXEOoNTepuKCy, «PopMbl OOPHOBI 32 CYIIIECTBOBAHUE,
«EcrecTBenHbIt 0T00p», «MHOTrOOOpa3ue cOpToB pacTeHuin», «MHoroodpasue mopo
KUBOTHBIXY», «[lomymsnumy», «MyTalmoHHass W3MEHUYUBOCTBHY», «APOMOPGO3bI»,
«Mnunoananrarumny, «O0mas nerenepanus», «JIBIKyIIue CUiIbl 3BOJOIUN Y, «KapTa-
cxema Mapmpyra myremectsus Y. JlapBuna», «boprba 3a cyliecTBoBaHHEY,
«IIpucriocobneHHOCTh ~ OpraHu3MoBy»,  «leorpaduueckoe  BHI000pa30BaHUE,
«IKOJIOTUYECKOE BHI000pa30BaHHE.

O6opyaoBaHue: KOJUIEKIHS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPacKu, Habop
TJI0JIOB U CeMsTH, KoJuteKius «lIpuMepsl 3alUTHRIX MPUCTIOCOOTICHUH Y KUBOTHBIXY,
Monenb «OCHOBHBIE HamNpaBiICHUS »3BONIOLMM», O0BEMHas Moaenb «CTpoeHue
TOJIOBHOT'O MO3I'a II03BOHOYHBIX Y.

buoreorpadpuueckass kapta Mupa, Kouiekius «@DOpMBI  COXPaHHOCTHU
MCKOMAaEeMbIX )KUBOTHBIX U PACTCHHI», MOoJelb anmuinkanus «llepekpéct xpoMocomy,
BIIaXXHble  mpenapatbl  «Pa3Buthe  Hacekomoro»,  «Pa3BuTue  ASATYLIKNY,
MuKponpemnapat «JIpo3odunay (Hopma, MyTaruu GOpMbI KPbUTEEB U OKPACKH TETIA).

JlaGopaTropHble M IpaKkTHYecKUe padoThI:

Jlabopatopnast pabora Ne 1. «CpaBHeHME BHUIOB 1O MOP(HOIOTHIECKOMY
KPUTEPUIO».
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Jlaboparopnas pabota Ne 2. «OnucaHue NpUCIOCOOJICHHOCTH OpraHu3Ma U e
OTHOCHUTEIJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U pasBUTHE KM3HHM HA 3emuie.

JloHay4dHBIE TNPEACTABIEHUS O 3apOXKACHUM >KU3HHA. HaydHble TuUnoTe3bl
BO3HUKHOBEHUS KU3HU Ha 3eMJie: abuoreHe3 u naHcnepmusi. XUuMHUecKasi 3BOJTIOLHS.
AOUOTECHHBIH CUHTE3 OpraHUYECKUX BEILIECTB u3 HEOPraHNYECKHUX.
OKCIIEpUMEHTAIBHOE TOATBEPKIACHUE XUMHUYECKOW 3BOMONMU. HawanbHble 3Tansl
ouonornyeckoil sBomonuu. ['mnoresa PHK-mupa. ®opmupoBanne meMOpaHHBIX
CTPYKTYp ¥ BO3HHKHOBEHHE IMPOTOKIETKH. [lepBble KIETKM M HX 3BOJIOLUS.
DopMUPOBAHUE OCHOBHBIX I'PYIII )KUBBIX OPTaHU3MOB.

PasButne xu3Hu Ha 3emiie 1o 3pam M nepuojaMm. Karapxeil. Apxeickas u
npoTtepo3orickas 3phl. [Taneosolickas 3pa u e€ nepuoabl: KeMOPUNUCKUN, OPIOBUKC KU,
CUJIyPUNCKUU, TE€BOHCKUM, KAMEHHOYT OJIbHBIN, IIEPMCKUH.

Me3so30iickas 3pa U €€ Nepruoabl: TPUACOBBIN, FOPCKUM, MEIIOBOM.

KaiitHo3olickass 3pa ®u €€ TepuoAbl: MAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOTIOT€HOBBIM.

XapaKkTepUCTUKA KIMMaTa M TEOJIOTMYECKUX MpoueccoB. OCHOBHBIE ATaIlbl
HBOJIIOIMU PACTUTEIBHOTO U KUBOTHOrO Mupa. Apomopdo3bl y pacTeHHil u
*KUBOTHBIX. [TosiBIIeHME, paCBET U BRIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cuctema OpraHMYecKOro wmupa Kak oOTpaxeHue 3Bomouud. (OCHOBHBIE
CUCTEMATHYECKHUE TPYIIIbI OPraHU3MOB.

DOBOJIOIMUS YENOBEKAa. AHTPOIOJIOrUS Kak Hayka. PazBuTHe mpencTtaBieHUN O
IPOUCXOKIAEHUU YeJIOBEKA. MeTo1bl U3yueHus anTpornorenesa. CxoJIcTBa U pa3inyus
YeJIOBEKa U KUBOTHBIX. CHCTEMATUYECKOE MOJ0KEHUE YEIIOBEKA.

JBuxymue cuibl (hakTopsl) aHTponoreHesa. HacinencrBeHHass ”3BMEHUYUBOCTD U
ecTeCTBeHHBIM 0TOOp. OOImEecTBEeHHBIN 00pa3 KU3HHM, U3TOTOBJICHUE OPYAHWHN Tpyaa,
MBIIUICHUE, PEYb.

OCHOBHbBIE CTaguU W BETBU HBOJIOLHMM YEJIOBEKA: ABCTPAIONUTEKH, YemoBek
yMenbii, YemoBek npsaMoxoaamuil, YenoBek HeaHaepTaabCKkuil, YenoBeK pa3yMHBIN.
Haxoaku rckomaemMbIX OCTaTKOB, BPEMsI CYIIECTBOBaHMs, 00JIACTh pacTpOCTPaHCHUS,
00BEM TrOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIHSL.

Yenoseueckue pacbl. OCHOBHBIE OOJIBIITE PAChl: €BPOTICOUTHAS (€Bpa3HiicKas),
HErpo-aBCTpAJIONHAsA (SKBAaTOpUaIbHasi), MOHTOJIOUIHAS (a3UAaTCKO-aMEepUKaHCKas).
YepTel NpHUCIOCOOJEHHOCTH IPEACTABUTENEH YEIOBEYECKUX pac K YCIOBUSAM
cymiecTBoBaHus. EquHCcTBO yenoBeueckux pac. Kputuka pacusma.

JdeMoHcTpanum:

[Moptpetsi: @. Pean, JI. ITactep, A. Y. Onapun, C. Mumnep, I'. FOpu, Y. apBuH.

Tabmuiel U cxembl: «Bo3nuknoBenne ConHeyHOM cucrteMbly, «Pa3Butue
opraHuueckoro  mupa», «PacturtenpHas  kietka», <« KuBoTHasi  KJeTKay,
«IIpokapuornueckass kieTka», «COBpEMEHHAs CHCTEMa OPraHUYECKOTO MUpay,
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«CpaBHEHHE aHATOMUYECKUMX YEPT CTPOEHUS 4YEeJIOBEKa M YEJIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJEOHTOJIOIMYECKUX HAXO0I0K MPEJKOB COBPEMEHHOTO
yesoBeKay, «JIpesHenmue aoan», «/JIpesuue monn», «llepsbie COBpeMEHHBIE IO,
«YenoBeueckue pacoi».

O6opynoBaHnue: MYJISKA «IIpoucxoxnenue YEJIOBEKa» (OroCcTBI
aBCTPAJIONUTEKA, NUTEKAHTPONa, HEaHJepTallblia, KPOMaHbOHIA), CJENKUA WIU
M300paKEeHNs KAMEHHBIX OpYAUi IEpBOOBITHOTO YesloBeKa (KaMHHU-YOMIephl, pyousa,
ckpebiia), TeoxXpoHoJoruueckas Tabauua, Kojuiekuusi «Dopmbl COXpaHHOCTH
MCKOIAE€MbIX )KUBOTHBIX U PACTEHHII.

JlaGopaTopHble M MpaKTH4YecKUe PadoThI:

[Ipaktuueckas pabora Ne 1. «J3ydyeHue HCKOMAaEeMbIX OCTATKOB PACTEHUU U
KUBOTHBIX B KOJUIEKIIHSIX).

OKCcKypeus «IBOJIOLMS OPraHMYEeCKoro Mupa Ha 3emse» (B eCTEeCTBEHHO-
HAYYHBIN WM KpaeBeIueCcKuil My3eil).

Tema 3. Oprann3Mbl 4 OKpYy:KawIinas cpeaa.

DKoJorusl Kak Hayka. 3aJadd M pasliesbl SKOJIOTUU. METOobl SKOJOTHYECKUX
UCCJIeIOBaHUN. DKOJOTUYECKOEe MUPOBO33PEHNE COBPEMEHHOTO YeJIOBEKA.

Cpenpl oOWTaHHMS OpPraHM3MOB: BOJHAs, HA3EMHO-BO3JYIIHAs, MOYBEHHAas,
BHYTPUOPTraHU3MEHHAS.

Okonorunueckue ¢akropsl. Kimaccudukanus 3KOJIOrHUECKHX  (aKTOPOB:
abnoTnyeckre, OMOTUYECKUE U aHTPOIIOTeHHbIE. JlefiCTBIE IKOJIOTHUECKHX (DaKTOPOB
Ha OpPraHu3MBbl.

Abuotnueckune (akTophl: CBET, TEMIIEpATypa, BIAKHOCTh. DOTONEPHOAU3M.
[Tpucnoco6ieHns OpraHU3MOB K JeHCTBHIO aOMOTHYECKUX (pakTopoB. buosnorndyeckue
PUTMBI.

buornueckue Qakropsl. Buasl OMOTHUECKUX B3aMMOJICHCTBUM: KOHKYPEHIIHS,
XUIHUYECTBO, cUMOM03 u ero Qopmel. [lapazutusm, koomepamusi, MyTyajlu3M,
KOMMEHCaIu3M (KBapTUPAHCTBO, HaXJIEOHMUECTBO). AMEHCAM3M, HEHTPaIHU3M.
3HayeHre OWMOTHYECKUX B3aUMOJEWUCTBUU U CYIIECTBOBAaHUS OPraHU3MOB B
MPUPOIAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE  XapaKTEepUCTHKW  momyisiquu. OCHOBHBIE — IIOKAa3aTenu
MOMYJSILUN: YHUCIEHHOCTh, IUIOTHOCTb, POXIA€MOCTb, CMEPTHOCTh, IPHUPOCT,
Murpanus. J[nHaMmka YucIeHHOCTH MONYJISIIUU U €€ PeryJIsaiusl.

JdeMoHcTpanum:

[Toptpetsi: A. I'ymOoabar, K. @. Pynwe, 3. ['ekkerns.

Tabmuer u cxembl: kapta «lIpupomsbie 30HBI 3emuu», «Cpenbl OOWTaHUS
opranusMoBy», «@ortonepuoauzm», «llomymsaun», «3aKOHOMEPHOCTH  pOCTa
YUCIICHHOCTH TOMYJISAIuU HHOY30puu-Tyhenbkny, «[lumensie memmy.

JlaGopaTropHble M MpaKkTHYecKUe padoThI:
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Jlaboparopnast padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH PACTCHHUU W3
Pa3HBIX MECT OOUTAHUS.

JIaGoparopHast padota Ne 4. «BnusiHMe cBeTa Ha POCT WM Pa3BUTHUE UYEPEHKOB
KOJIeycay.

[Ipaktuueckas padbora Ne 2. «IloAcu€T MIOTHOCTH MOMYJALMHA pa3HbIX BUIOB
pacTeHun».

Tema 4. Coo01ecTBa M 3KOJI0rMIEeCKHE CUCTEMBI.

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypel OHOLIEHO3a: BHUIOBaf,
MPOCTPAHCTBEHHAs, Tpodudeckass (mumeBas). Bunbl-momunantel. Csizu B
OuorieHo3e.

Okonorudyeckue cucteMbl (dkocuctembl). [lonarue o0 dsKocucteMe W
ouoreorienoze. @DYHKIHUOHAIBHBIE KOMIIOHEHTHI  JKOCHUCTEMBI:  MPOAYLICHTHI,
KOHCYMEHTHI, pellylleHThl. KpyroBopoT BEIIECTB U MOTOK SHEPTrUH B IKOCHUCTEME.
Tpoduueckue (nuiesrie) ypoBHU dKOcucTeMbl. [IuiieBsie 1enu u cetu. OCHOBHBIC
MOKa3aTeIM JKOCHUCTEMBbI: Ouomacca, NPOAYKIMA. OKOJOTUYECKUE MHUPAMHUIBIL:
NPOJIYKIIMKM, YHUCICHHOCTH, Ouomacchl. CBOWMCTBA OKOCHCTEM: YCTONYHBOCTb,
camoperysius, pasButue. CyKieccusl.

[TpupoaHbie S5KOCUCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCUCTEMA XBOWHOTO WJIU
ITUPOKOJIMCTBEHHOTO Jieca.

AHTpPONIOT€HHBIE HDKOCHUCTEMBI. ATpPO3KOCUCTEMBI. YpOosKOCUCTEMBI.
buonoruyeckoe u X03MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.

buopasnoobpasue kak ¢akTop yCcTOWUMBOCTH dKocucteM. CoxpaHeHUe
OMOJIOTUYECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenne B. UW. Bepnaackoro o Ouocdepe. ['paHuiipl, coctaB u CTPyKTypa
ouoceprl. KuBoe BemectBo u ero QyHkiuu. OcobeHHocTH Ouochepsl Kak
r100aabHOM AKOCHUCTEeMBl. JIlnHaMuUecKoe paBHOBECHE B 0OpaTHas CBsI3b B Onocdepe.

KpyroBopoThl BemiecTB U OMOT€OXMMUYECKHUE IMKIBI AJIEMEHTOB (yriepoja,
azora). 30HabHOCTh Onocdepsl. OCHOBHBIC OMOMBI CYIIIH.

YenoBeuectBo B Onochepe 3emin. AHTPOIIOTCHHBIE M3MEHEHHUS B Omocdepe.
I'moGanpHBIC 2KOTOTHYECKHUE TTPOOIEMBI.

CocymiecTBoBaHr€e MpUpobl U denoBedecTBa. CoxpaHeHue OMopazHO0Opasus
Kak OCHOBa ycroiumBocTH Ouocheprl. OCHOBa palMOHAIBHOTO YIPABICHUS
MPUPOAHBIMUA PECypcaMH M WX HUCIOJIb3oBaHHUE. JloCTHMKeHUsT OWMOJIOTHMH M OXpaHa
MIPUPOJIBI.

JdeMoHCcTpanum:

[Moptpetsi: A. . Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabmuer u cxembl: «llumessie 1enun», «bHUOIEHO3: COCTAaB M CTPYKTypay,
«IIpupogubsie coobmectBa», «llenn nutaHus», «IKOJIOTHYECKAST MNUPAMUAAN,
«buocdepa u denoBex», «IKocucTeMa MIUPOKOIUCTBEHHOTO Jiecay, «IKOCHCTEMA
XBOWHOTO Jieca», «bHOIIeH03 BOJ0EMAY, « ATPOLIEHO3», «I[pruMepHbIE aHTPOIIOTCHHBIE
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BO3JCUCTBUA Ha MNPUPOLY», «BakHEHIWe WCTOYHUKU 3arpsA3HEHUs BO3JyXa U
IpYHTOBBIX BoA», «llouBa — BaxHeilmas coctaBistomas Ouocepb», «DPakToOpbl
nerpagauuu  nouBy, «llapHukoBblii  3Pdekr», «DakTOpbl  PATUOAKTUBHOTO
3arpsizHeHHs Onocdepb», «O01as crpykTypa ouocheps», «PacnpocTpaHeHue KU3HU
B Ouocheper, «O30HOBBIN 3KpaH Ouocheps», «KpyroBopoT yriepoaa B ouochepe»,
«KpyroBopot azora B Ipupoie».

O6opynoBanue: Monenb-aniuiMkauusg «Tunuunele OMOIEHO3BD», TrepOapuit
«PactutenbHbie coobiecTBa», Koyekuun «buonenos», «Bpenutenu BakHEHIIMX
CENbCKOXO3IMCTBEHHBIX KYJIbTYpP», repOapuu M KOJJIEKIIMH PACTEHHUI M JKUBOTHBIX,
OPUHAJIEKAIINE K Pa3HbIM DKOJIOTMUYECKUM rpynnam oAaHoro Buaa, KpacHas kHura
Poccuiickoit @enepannu, n300pakeHUs OXPAHSIEMbIX BUOB PACTEHUN U KUBOTHBIX.
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IHINTIAHUPYEMBIE OBPA3OBATEJIBHBIE PE3YJIBTATDBI

Cornacao ®I'OC COOQO, ycraHaBIMBarOTCS TPEOOBAHUS K PE3YJIbTATaM OCBOCHMS
oOydJarolmuMHCsl TMPOTpaMM  CPEIHEro  OO0IIero o00pa3oBaHMs: JIMYHOCTHBIM,
METanpeMETHBIM U MPEAMETHBIM.

JIMUYHOCTHBIE PE3YJIbTATBI

B cTpykType JNMYHOCTHBIX pE3yJIbTATOB OCBOCHUSI mpeamera «buosorus»
BBIZICJICHBI CIIEYIONIME COCTABIISIONIUE: OCO3HAHHE OOYYaIOUIUMUCST POCCUMCKON
rpaXXJaHCKON UJEHTUYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOATEIILHOCTU U
CaMOOTIPEICJICHHUIO, HAJTUYME MOTHBAIIMK K 00yUYE€HUIO OMOJIOTHH, 1IeJICHATIPABIICHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUW JIMYHOCTH HAa OCHOBE KIIIOUEBBIX IICHHOCTEH H
UCTOPUYECKUX TPAIUIMK pa3BUTUS OMOJOTMUECKOTO 3HAaHHS, TOTOBHOCTH U
CIOCOOHOCTh 00YYAOIINXCSI PYKOBOJICTBOBATKLCS B CBOCH JICSITEIIHHOCTH 1IEHHOCTHO-
CMBICJIOBBIMH YCTaHOBKAMH, TMPUCYIIUMH CHUCTEME OHOJIOTMYECKOTO 00pa3oBaHUs,
HaJIUYHME SKOJOTHYECKOTO MPABOCO3HAHMUSI, CIIOCOOHOCTH CTAaBUThH IIEJIM U CTPOUTH
YKU3HCHHBIC TIJIAHBI.

JInyHOCTHBIE pe3yJNbTAaThl OCBOCHUS Mpeamera «buosiorus» nocTurarorcs B
€IUHCTBE Yy4YeOHOW ¥ BOCIUTATEIIBHOM JEATEIbHOCTH B COOTBETCTBHUU C
TPAAULIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U JYXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSAMH, MPHUHATHIMHA B OOINECTBE IMpaBWJIaMH U HOpPMaMU
MOBEJICHUS M CIIOCOOCTBYIOT TIpolleccaM CaMOINO3HAHWS, CaMOBOCIUTAaHHS U
CaMOpa3BUTHS, PA3BUTHUS BHYTPEHHEN MO3ULIMM JIMYHOCTH, TATPUOTU3MA, YBAXKEHUS K
3aKOHY W MPaBOIOPSJKY, YEJIOBEKY TpyJla W CTaplieMy MOKOJEHUIO, B3aUMHOTO
yBaXEHUS, OEPEKHOTO0 OTHOIIEHUS K KYyJIbTYpHOMY HACICIUIO W TPaaUIUsSIM
MHOTOHAIIMOHAIBHOTO Haponaa Poccuiickonn denepanuu, MpUPOSIE U OKPYKAIOLIEH
cpexne.

JIM4HOCTHBIE pe3ybTaThl OCBOCHUSI y4eOHOTO MpeaMmeTa «buonorusy momKHBI
OoTpakaTb TOTOBHOCTb UM  CIOCOOHOCTH OOYYaromIMXCS PYKOBOJICTBOBATHCS
chopMUpOBAaHHON BHYTPCHHEH TO3WUIMEH JUYHOCTH, CHCTEMOW IIEHHOCTHBIX
OpUEHTAIlM{,  TO3UTUBHBIX  BHYTPEHHUX  yOEXKICHWIH,  COOTBETCTBYIOIIHUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOTO 00IIIECTBA, pACITUPEHHE )KU3HEHHOTO OTIBITA
W ONbITa JEATEJBHOCTA B TMPOILECCE peaIu3alMd OCHOBHBIX HANpPaBICHUMN
BOCIUTATEIIBHON AEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpakaaHCKOTr0 BOCIIUTAHUS:

c(hOpPMHUPOBAHHOCTh TPAXKTAHCKON TMO3UIMU OOYYAIOMIErocs KaK aKTHBHOTO U

OTBETCTBEHHOT'0O YJIEHA POCCUUCKOTO OOIIECTBA;
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OCO3HAHUE CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00513aHHOCTEH, YBaXKEHUE 3aKOHA U
MPaBONOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW NESITEIHHOCTH MPHU CO3JaHUM YyUEeOHBIX
MPOCKTOB, pEIICHUHM Yy4yeOHbIX U  T[O3HABaTEIbHBIX  3a7a4, BBINOJHECHUU
OMOJIOTMYECKUX IKCTIEPUMEHTOB;

CIOCOOHOCTH OMPEACIIATh COOCTBEHHYIO MO3UIUIO 110 OTHOIICHUIO K SBJICHUSM
COBPEMEHHOM KU3HU U OOBACHITH €€;

YMEHUE YYUTHIBATh B CBOUX JEUCTBHUSX HEOOXOJIUMOCTh KOHCTPYKTHUBHOTO
B3aUMOJICHCTBUS JIIOJCH C pa3HBIMU YOEKICHUSMU, KYJIbTYPHBIMU IEHHOCTSAMHU U
COLMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTH K COTPYJAHUYECTBY B IIPOIIECCE COBMECTHOTO BHITIOTHEHUS YUCOHBIX,
MO3HABATEJILHBIX U UCCIIEA0BATEIbCKUX 33/1a4, YBAXKUTEIILHOTO OTHOIIEHUSI K MHEHU IO
OTTMOHEHTOB TIPU OOCYXJAECHUHU CIIOPHBIX BOMPOCOB OMOJIOTHYECKOTO COJICPIKAHNS;

FOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU I€SATENBHOCTH;

2) NIaTPUOTHYECKOT0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCHUMCKON TPAKIAHCKON HICHTUYHOCTH, MAaTPUOTHU3MA,
YBOKEHUS K CBOEMY HapOy, YyBCTBA OTBETCTBEHHOCTH Tiepesi PonuHol, ropaoctu 3a
CBOM Kpail, CBOW PolauWHy, CBOW S3BIK W KYJIbTYpPY, HPONUIOE M HACTOSIIEE
MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOILICHUE K MPUPOJHOMY HACIEOUI0O M NaMATHUKAM IPHUPOJBI,
NOCTHKEeHUsIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSAX, TPYIE;

CIIOCOOHOCTDH OLIEHMBATh BKJIAJ POCCUHUCKUX YUYEHBIX B CTAHOBIICHUE U Pa3BUTHE
OMOJOTHH, TIOHUMAHUS 3HAYCHHS] OMOJIOTUH B MO3HAHUM 3aKOHOB MPUPOJIBI, B JKU3HU
YeJIoBeKa U COBPEMEHHOTO 00IIECTBa;

uaeitHas yOexAEHHOCTh, TOTOBHOCTh K CHyXeHuto u 3ammure OTedectsa,
OTBETCTBEHHOCTH 32 €T0 CyIH0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHUS

OCO3HAaHME TYXOBHBIX [IEHHOCTEW POCCHUMCKOT0 HApO/a;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAIlMI0O W TPUHUMATh OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI U LIECHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHUE K CBOUM POJIUTENSAM, CO3JaHUIO0 CEMBH HA OCHOBE
OCO3HAHHOTO NPUHATHUS LEHHOCTEN CEMEUHOM KU3HU B COOTBETCTBUU C TPAAULUSIMU
HaposoB Poccuu;

4) 3cTETHYECKOT0 BOCIIMTAHMS:

ACTETUYECKOE OTHOILIEHHWE K MHPY, BKIIOYAs SCTETUKY ObITa, HAy4YHOTO U
TEXHUYECKOr0 TBOPUECTBA, CIOPTA, TPY/1d, OOIIECTBEHHBIX OTHOIIECHHUI;

MMOHUMAaHHE 3MOLMOHAIIBHOTO BO3JCUCTBHS AKUBOW MPUPOJIBI U €€ IEHHOCTH;
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TOTOBHOCTh K CaMOBBIPAXKEHUIO B pa3HBIX BUJIAX HCKYCCTBAa, CTPEMJICHHE
MPOSIBIISATh KAUECTBA TBOPUYECKOU JTIMYHOCTH;

5) ¢mu3uueckoro BocnUTaHHSA, (POPMHUPOBAHUS KYJIBTYPbl 310POBbS H
IMOIMOHAIBLHOTO 0JIArONOJIyYHs:

MOHUMAHHUE U peaau3aius 3J0pOBOro U 0e30macHOro odpasa >kU3HU (310POBOE
MUTaHUEe, COOJIOICHNE TUTUEHUYECKUX MPaBWI U HOpM, COATaHCUPOBAHHBIN PEKUM
3aHATHM M OTAbIXa, peryispHas (u3MYecKas aKTHUBHOCTb), OEpeXHOro,
OTBETCTBEHHOTO M KOMIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

NOHUMAHHUE IIEHHOCTH TIPaBWJI  HWHIUBUAYAJbHOTO W  KOJUIGKTUBHOTO
0€30MacHOT0 MOBEJACHUS B CUTYaIIUX, YTPOXKAIOIIUX 37]0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUE TMOCJEJACTBUM M HENPUATUS BPEAHBIX MPUBBIYEK (yHmoTpeOJeHuUs
AJIKOTOJIsI, HAPKOTHUKOB, KYpEeHUSs );

6) TPy10BOr0 BOCIIMTAHMS

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MacTepCTBa, TPYI0JII00HE;

TOTOBHOCTh K AaKTUBHOW JIESITCIIBHOCTH TEXHOJIOTUYECKOM | COIMATbHOMN
HAIPaBJIEHHOCTH, CIOCOOHOCTh HMHHUIIMUPOBATH, TUIAHUPOBATH W CAMOCTOSTEIIBHO
BBITIOJIHSITh TAKYIO 1€ TEIbHOCTD;

MHTEpPEC K pasIuyHbIM chepam mnpodecCHoHANIBHON NEsITEIBHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIN BBIOODP OyayIieil npodeccuu u peaau30BbIBaTh COOCTBEHHbIE
KU3HEHHBIE TUIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OO0Opa3oBaHUI0O W CcamMoO0Opa3oBaHUIO Ha
IPOTSHKEHU U BCEU )KU3HU;

7) 3K0JI0THYeCKOTr0 BOCIIUTAHUS:

AKOJIOTHYECKH 11€JIeCO00pa3HOE OTHOIICHHE K MPUPOJE KaK MUCTOYHHUKY KU3HU
Ha 3eMJIe, OCHOBE €€ CYyIlIeCTBOBAHUS;

MOBBIIIICHUE YPOBHA OKOJOTUYECKOW KYJIbTYphl: MPHOOPETEHHE ONbITa
IJIAHUPOBAHUS MOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCJIEACTBUH JJIs1 OKpPYKAIOLIEn
Cpelbl;

OCO3HAHUE TJIO0ATBHOTO XapaKTepa SKOJIOrMYECKUX Npo0JIeM M MyTed HX
peuieHus;

CIIOCOOHOCTh UCIIOTB30BATh MPHUOOPETAEMBIE ITPU U3YICHUH OUOJIOTHH 3HAHUS U
YMEHUS MPU PEIICHUH TPOOJIEM, CBSI3aHHBIX C PAIIMOHATBLHBIM TPUPOIOTIOIH30BAHUEM
(cobmroneHne TmpaBuUJl TOBENCHUS B TIPHUPOJE, HAMPABICHHBIX HA COXpPaHEHUE
paBHOBECHS B 9KOCHCTEMAaX, OXpaHy BHUJIOB, SKOCHUCTEM, OMocdepshl);

AKTUBHOE HENPUATHE JEUCTBUH, NMPUHOCAIIUX BPEI OKPYKAIOMIEW MPUPOTHON
cpene, yMEHHE NPOTHO3MPOBATH HEOJIATOMPHUSATHBIC SKOJOTUYECKHE ITOCICACTBUS
NpEeANTPUHUMAEMBIX JTEMCTBUNA U MTPEIOTBPAILATh UX;

HaJM4ue Pa3BUTOrO0 IKOJIOTHUUYECKOTO MBIIUICHUS, HKOJOTMUYECKON KYJIbTYpHI,
OMbITa JEATEIbHOCTUA SKOJOTHUYECKON HAMPaBICHHOCTHU, YMEHUS PYKOBOJCTBOBAThHCS
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MMHU B MO3HABATEJIbHOW, KOMMYHUKATUBHON U COIMAIBHOM MPAaKTUKE, TOTOBHOCTHU K
YYaCTHIO B IPAKTUYECKOM €SATEILHOCTH 3KOJIOIMUYECKOW HAIIPaBIECHHOCTH;

8) HeHHOCTH HAYYHOIO ITO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pPa3BUTUS HAYKHM M OOIIECTBEHHOM MpPaKTUKH, OCHOBAHHOIO Ha JHAaJore
KYJbTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPILIEHCTBOBAHHUE S3BIKOBOM M YHUTATENIbCKOW KYJIBTYpbl KaK CpeICTBa
B3aMMOJICUCTBHS MEXTY JIFOJAbMH U MO3HAHUS MUPA;

NOHUMaHue crnenuduKku OUOJOTUM KaK HayKd, OCO3HaHMs €€ poJd B
(GOpMHUpPOBaHUM PALMOHATBLHOTO HAYYHOTO MBILIUICHHS, CO3/IaHUU LEIOCTHOTO
npejicTaBieHuss 00 OKpYXKalolleM MHUpE Kak O €IWHCTBE MNPHUPOAbI, 4YelOBEKa U
oOlIecTBa, B TMO3HAHMM TPUPOJHBIX 3aKOHOMEPHOCTEW M peuIeHUuu mpodiem
COXPaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOeXKXIEHHOCTh B 3HAYMMOCTH OHMOJIOTMHM JIJIi COBPEMEHHOM LMBHJIM3AINU:
oOecrieyeHusi HOBOTO YPOBHS pPa3BUTHUS MEIUIIMHBI, CO3JJaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTH, CTIOCOOHBIX PEIIaTh PECYPCHbIE TPOOIEMBbI PA3BUTHS YEJIOBEUECTBA,
MoMCKa MyTeHW BBIXOJA M3 TIOOATBHBIX SKOJOTHYECKUX NpoOsieM M olecreyeHus
nepexo/ia K yCTOMYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY HMCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U GOPMHUPOBAHUIO HOBBIX CTaHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTH B MOJIYYEHUN OMOJIOrMYECKUX 3HAHUM B 1IEJISIX TTOBBIIIICHUS
oOmel KyJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTu
(GYHKIIMOHAIBHOW TpaMOTHOCTH OOydarommxcs, GopMHpyeMOl TpH HU3YYECHUU
OHOJIOTHH;

MOHMMAaHHWE CYIIHOCTH METOJOB IMO3HAHUSA, HCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCTIOIB30BATh MOJIy4aeMble 3HAHUS JIs1 aHAIN3a U O0BSICHEHUS
SBJICHUN OKPY>KAIOIIET0 MUpa M MPOUCXOASIINX B HEM M3MEHEHUH, YMEHHUE JeNaTh
000CHOBaHHbBIC 3aKJIFOYEHHSI HA OCHOBE HAYYHBIX (JPAKTOB M MMEIOIIUXCS JAHHBIX C
EJIbIO TIOTYYEHUS IOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIIOJIB30BaTh OHOJOTMYECKHE 3HAHUS IS
peuieHus npooyieM B pealbHbIX )KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME [IEHHOCTH HAy4YHOW JEATENbHOCTH, TI'OTOBHOCTH OCYLIECTBISATH
MIPOEKTHYIO U HCCIIEN0BATEIBCKYIO IESITENbHOCTh HHANBHUIYAJIBLHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTH K  HENpPEephIBHOMY  OOpa3oBaHHIO U
caMOOOpa30BaHNI0, K AaKTUBHOMY I[IOJYyYEHHUIO HOBBIX 3HAHUW 1O OHOJIOTMU B
COOTBETCTBHH C KU3HEHHBIMU MTOTPEOHOCTSIMU.

METANPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOEHUSI ydyeOHoro mnpenmera «buonorusy
BKJIIOYAIOT: 3HAauuMMble 711 (OPMUpPOBAHUSI MHUPOBO33PEHUS  OO0YYaIOIIUXCS
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MEXKIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIICHAYUYHbIE TOHATUS, OTpakKaloIIHne
LETOCTHOCTh HAYyYHOM KapTUHBI MuUpa H crnenuduky METOJ0B TO3HAHUS,
UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, DHEPTHs, SIBIICHUE, MPOIlECC,
CUCTEMa, HAY4YHBIM (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
uccleoBaHue, HaOMoAeHue, U3MEPEHHE, YKCIIEPUMEHT U JIPYTUX), YHUBEPCAJIbHbBIC
yueOHble  JIeMcTBUA  (MO3HaBaTElIbHbIE, KOMMYHUKATHUBHBIC, PETYJISATUBHBIE),
obecneunBatomue GopmupoBaHue (YHKIIMOHATBHONW TPaMOTHOCTH W COLMAIBHOM
KOMIIETEHIIUU 00YyUYarOIINXCsl, CHOCOOHOCTh 00YyUalOIMNXCsl UCTI0JIb30BATh OCBOCHHBIC
MEXIUCIMIUIMHAPHBIC, MHUPOBO33PEHUYECKUE 3HAHHWS W YHUBEpPCAIbHBIC YUYCOHBIC
JeWCTBUS B TTIO3HABATEILHON U COIMATILHOM MPAKTHKE.

MeranpenMeTHbie pe3yJIbTaThl OCBOEHHUSI MPOTPAMMbl CPEIHETO  OOIIEro
00pa3oBaHus IOJHKHBI OTPakKaTh:

OBJajieHNe YHUBEPCAJbHBIMH Y4eOHBIMHU MO3HABATEIbHBIMHU AeHCTBUSIMH:

1) 6a3oBbIe JJOrHYeCKHE JeCTBHS:

caMoCTOsITeIbHO  (GOPMYJIUpPOBaTh M aKTyalU3UpoBaTh  MpoOsemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh IPU OCBOCHUU 3HAHUN TIPUEMBI JIOTHUYECKOTO MBIILICHHUS
(ananuza, cuHTe3a, CpaBHEHHUSA, KilacCHUpUKaIMU, 0000IIEHHUs), PACKPhIBATh CMBICI
OMOJIOTMYECKUX TOHATUN (BBIICIATh MX XapaKTEpPHBbIC MPU3HAKH, YCTaHABIUBATH
CBSI3M C IPYTUMU MOHATHUSIMU);

ONpeNeNsITh IeJd JeATeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEpUU HUX
JOCTUXKEHUSI, COOTHOCUTH PE3yJIbTATHI IESITEIbHOCTHU C TTOCTABJIEHHBIMU IEJISIMU;

UCIIOJIb30BaTh OWOJIOTMYECKHE TMOHATUS AJid OObACHEHHsS (DAKTOB U SIBICHUMN
YKUBOMW MPUPOBI;

CTPOUTH JIOTHYECKHE pacCyXaeHus (MHIYKTUBHBIC, J€IyKTHUBHBIC, IO
aHAJOTHH), BBIIBIATH 3aKOHOMEPHOCTH U TMPOTHBOPEYHUST B paccMaTpHUBAEMBIX
ABJICHUSX, (DOPMYIMPOBATH BHIBOJBI U 3aKITIOUCHUS;

NPUMEHSTh CXEMHO-MOJIETIbHBIE CPEJCTBA JJIA TMPEACTABICHUS CYIIECTBEHHBIX
CBsI3€i M OTHOIIICHU B U3y4aeMbIX OMOTOTHYECKUX 00BEKTaX, a TAKKE MPOTUBOPEUNI
Pa3HOTO POJIa, BEISIBICHHBIX B PA3IMYHBIX HHOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJEMbl C yU4ETOM aHaIH3a WMEIOIINUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;

BHOCUTHb KOPPEKTHUBBI B JEATEIbHOCTh, OLEHUBATh COOTBETCTBHUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUI NEATEIbHOCTH;

KOOPJMHUPOBATH M BBITIOJIHATH PA0OTY B YCIOBHUSX PEATHHOT0, BUPTYATHLHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEUICHUN KU3HEHHBIX MPOOJIEM.

2) 0azoBbIe HCCJIEI0BATEIbCKHE TeHCTBHS:

BJIAJIETh HABbIKAMHU Y4Y€OHO-UCCIEA0BATEIbCKOM U MPOEKTHOW AESATEIbHOCTH,

HaBbIKAMU  pa3pelieHus  OpoOieM, CHOCOOHOCThIO M TOTOBHOCTBIO K
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CaMOCTOSITEJIbHOMY NOMCKY METOAOB PEIICHUS MPAKTHYECKUX 3a]1a4, ITPUMEHEHUIO
Pa3JINYHBIX METOJIOB MO3HAHNS,

WCIIOJIB30BaTh PA3JIMYHbIE BUABI AEATEIBHOCTH 110 MOJYYEHUIO HOBOTO 3HAHMS,
€ro MHTEepPIpETALNH, IPEOOPa30BAHUIO U IPUMEHEHHIO B YUEOHBIX CUTYAIUSX, B TOM
YuClie IPU CO3/IaHUH YUEOHBIX M COLMATIBHBIX IPOEKTOB;

(GopMHUpOBaTh HAy4YHBI THUIl MBIIUICHUS, BJIAJETh HAYYHON TEPMHUHOJIOTHEMH,
KIJIFOUEBBIMU MTOHATUSIMU U METOJAMHU;

CTaBUTh M (OPMYIHpPOBaTH COOCTBEHHBbIE 3aJaud B 00pa3oBaTeNIbHON
NEATEIbHOCTU Y KU3HEHHBIX CUTYaIUAX;

BBISIBIIATH NIPUYMHHO-CJIEACTBEHHBIE CBSI3M W aKTyaJlM3WpOBaTh 3ajaady,
BBIJIBUTaTh TUINIOTE3Y €€ PELICHMs], HAXOAUTh apryMEHTHI ISl JOKA3aTeNbCTBA CBOUX
YTBEPKACHUH, 3a1aBaTh NapaMETPbl U KPUTEPUU PELICHUS;

AHAJM3MPOBATH MOJTYYEHHBIEC B XOJ/I€ PEIICHUS 3a/1a4l pe3yJbTaThl, KPUTUUECKH
OLICHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIOBUSX;

J1aBaTh OLICHKY HOBBIM CUTYAaIIUsIM, OLICHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBIISITh IIEJICHANPABICHHBIA MMOUCK IEepeHoca CPeACTB M CIOCO00B
JENCTBUS B TPOPECCUOHATIBHYIO CPENY;

YMETh TEPEHOCUTh 3HAHUS B IIO3HABATEIBHYI0 M MPAKTUYECKYIO OOJacTh
KU3ZHENECATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIIBUTaTh HOBBIE WJEH, IpeJlaraTb OPUTHHAIBHBIE IOAXOABI U PEIICHMS,
CTaBUTb MPOOJIEMBI U 33/1a4H, OIMYCKAIOLINE albTEPHATUBHbBIE PELICHMUS.

3) paboTa ¢ nunopmaumeii:

OpPUEHTHUPOBATHCS. B Pa3IMUHBIX MCTOYHUKAX HMHPopManuu (TeKcTe y4eOHOTo
nocobus, Hay4YHO-TIONYJIIPHOW  JHUTEpaType, OMOJOrMYECKUX  CIIOBapsixX U
CIpaBOYHMKAX, KOMIIBIOTEpPHBIX 0a3ax JaHHbIX, B VHTepHeTe), aHaIU3MpOBATH
UH(POPMAIUIO Pa3IMYHBIX BUJOB U (HOPM MpPECTABICHUS, KDUTHUYECKH OLIEHUBATh €€
JOCTOBEPHOCTh U HENTPOTUBOPEYUBOCTH;

(GopMyIupOBaTH 3aNpochl U NPUMEHATh pa3jIMYHbIE METOAbI MpPHU TOUCKE U
otOope Omomornyeckoil HH(pOpPMANUU, HEOOXOTUMOUM [JIsl BBIMONHEHUS Y4eOHBIX
3az1ady;

npuoOpeTaTb ONBIT HCHOJB30BaHUSA  HMHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMM, COBEPIICHCTBOBATH KYJIBTYPY AKTUBHOI'O HCIIOJIB30BaHUSA Pa3IMYHBIX
ITIOMCKOBBIX CHUCTEM;

CaMOCTOSITEILHO ~ BBIOMpaTh  ONTUMaJbHYIO  (OpMy  TpeacTaBICHUS
Oouonornueckoil nHPopmauu (cXemspl, rpaQuKu, AUATPAMMBbI, TaOIHUIbI, PUCYHKH U
Apyroe);

UCTOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPHU paboTe ¢ GMOTOTHUECKON
uH(popMaMeil: MPUMEHATh XUMUYECKUE, (PU3NYECKHE M MATEMaTHYECKUE 3HAKU U
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CUMBOJIBI,  (popmynbl,  abOpeBHATypy,  HOMEHKJIATYpYy,  HCIOJb30BATb U
peo0pa3oBhIBATh 3HAKOBO-CUMBOJMYCCKHAE CPECTBA HATIISTHOCTH,

BJIQ/ICTh HABBIKAMHU PACIIO3HABAHMS U 3aIIUTHI HHGOPMAIMH, HHHOPMAITMOHHOK
0€30MacHOCTH JTUYHOCTH.

OByajieHNe YHUBEPCATBHBIMH KOMMYHUKATHBHBIMHU JI€HCTBUSIMH

1) o6menue:

OCYIICCTBIISITh KOMMYHHUKAIIMHU BO BCeX cpepax jKU3HU, aKTUBHO y4acTBOBAThH B
Uaiore WM JUCKYCCHH IO CYIIECTBY OOCYXKIaeMOW TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKICHUS OTHOCHUTEIBHO BBITIOJHEHUS TpeIaracMon
3aJlayd, YYWUTHIBATh HHTEPECHl W COTJIACOBAHHOCTH IMO3UIHUHA APYTUX YYaCTHHKOB
JMaiora WId JUCKYCCUH);

pacmo3HaBaTh HEBepOalbHBIE CpEICTBA OOIIECHWS, TIOHMMATh 3HAYCHUE
COIMAJIbHBIX 3HAKOB, MPEMOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CUTYaIlUH, YMETh
CMSATYATh KOH(DJIMKTBI ¥ BECTH MTEPETOBOPHI;

BJIQJICTh PAa3JIMUYHBIMU CIIOCOOAMHU OOIICHUS W B3aUMOJICHCTBUS, IMOHUMATh
HaMEPCHUS JIPYTUX JIFOJICH, TPOSIBIIATH YBAKUTEIIBHOE OTHOIIIEHUE K COOCCETHUKY U B
KOppeKTHOU (hopMe GOpMYITHPOBATH CBOU BO3PAKCHHS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOKO TOYKY 3PCHHS C HCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMeCTHASI 1eITeJIbHOCTD:

NOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM M WHIUBUIYaTbHON
paboTHI MpHU penieHnd OMOJOTUYECKON TpoOsieMbl, 00OCHOBBIBATh HEOOXOIUMOCTh
NPUMEHEHHS TPYNHOBBIX (OPM B3aUMOACHCTBUS MIPH PEUICHUU yueOHOM 3a1a4u;

BBIOMpATh TEMAaTHUKy W METOJIbl COBMECTHBIX JEHCTBUNA C YYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH Ka)I0ro YieHa KOJJICKTHBA;

OPUHUMATh Il COBMECTHOM  JESITENIbHOCTH,  OpPraHU30BbIBATh U
KOOPJIMHUPOBAaTh JACHUCTBHUS MO €€ JOCTHXKEHHIO: COCTAaBIATh IUIAH JICMCTBUM,
pacnpenensiTh poid ¢ Y4ETOM MHEHUM YYaCTHUKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM padOTHhI;

OIICHMBATh KAYECTBO CBOETO BKJIAJa M KaXIOTO YYAaCTHHKA KOMAaHJbI B OO
PE3YNBTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npenjgaratb HOBBIE TPOEKTHI, OIEHUWBATh HJEU C TO3UIMH HOBHU3HBI,
OPUTHHAIBHOCTH, IPAKTUIECKON 3HAYMMOCTH;

OCYIICCTBIISITh ~ TIO3UTHBHOE CTPATETHUYECKOE TIOBEJICHHE B  PAa3IMIHBIX
CUTYaIUsX, IPOSBIIATH TBOPYECTBO U BOOOpaKEHNE, OBITh MHUITUATHBHBIM.

OBi1ajleHUe YHUBEPCATBHBIMHU PEryJISTHBHBIMHU NeHCTBUAMM:

1) camoopranu3amms:

MCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JIJISl BBISIBJICHHS MPOOJIEM M UX PEIICHUS
B )KU3HCHHBIX U YYCOHBIX CUTYAITUX;
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BbIOMpATh HA OCHOBE OMOJOTMYECKUX 3HAHUH 11€JIEBBIE U CMBICTIOBbIE YCTAHOBKHU
B CBOMX JIEUCTBUAX M TIOCTYIIKAX 10 OTHOLLIEHUIO K )KMBOU MPUPOJIE, CBOEMY 370POBBIO
U 3JI0POBBIO OKPYXKAIOLIUX;

CaMOCTOSATEJIbHO OCYILIECTBIATh IMO3HABATENbHYIO JAESTENbHOCTh, BBISBISITH
npoOJieMbl, CTaBUTh U (OPMYJIHUPOBATh COOCTBEHHBIE 3aJlaud B 00pPa30BaTENIHHOM
JESATENbHOCTU U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIILHO COCTAaBJIATH IUJIAH PEIICHUs MPOoOJIeMbl ¢ YYETOM MMEIOLIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANIOUYTCHHH;

JIaBaTh OLICHKY HOBBIM CUTYaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMUHBIX MPEIOUTEHUM;

JieaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTDH 3a
pelIeHue;

OLICHMBATh MPUOOPETEHHBIHN OTIBIT;

CIocoOCTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO MIUPOKON IPYAUIIMHU B pa3HBIX
00JacTsX 3HAHUM, MOCTOSHHO TOBBINIATH CBOW OOpPa30BATENbHBIM M KYJIbTYPHBIN
YPOBEHb.

2) CAaMOKOHTPOJIb:

7aBaTh OILIEHKY HOBBIM CHUTYallUsM, BHOCHUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB LIEIISIM;

BJIa/IETh HABBIKAMH MMO3HABATEIBHONU PeQIEKCUU KaK OCO3HAHUS COBEPIIAEMbBIX
NENCTBHUI U MBICIIUTENIbHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUH, UCITOJIb30BATh
npu€Mbl pedIeKCUu ISl OLIEHKH CUTYaIlMHU, BEIOOpa BEPHOTO PEIICHMUS;

YMETh OIIEHUBATh PHUCKA W CBOEBPEMEHHO NPUHUMATh pELIEHHUS MO UX
CHUKEHUIO;

OpUHUMATh MOTUBBI W AapryMEHThl [JPYruX TMpPH aHAJIW3€ pe3yJbTaToOB
NEeATEIbHOCTH;

3) npuHsiTHE Ce0dsT M IPYTUX:

NPUHUMATH ce0sl, TOHUMAasi CBOW HEJOCTATKH U IOCTOUHCTBA;

OpUHUMATh MOTUBBI W apryMEHThl [JPYrux TMpH aHaJM3€ pe3yJbTaToB
NEeSATENbHOCTH;

NpU3HABATH CBOE MIPABO M MPABO JAPYTUX HA OIMUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C O3UIMU JPYTOro 4eJoBeKa.

HNPEAMETHBIE PE3YJIBTATBI

[IpeametHble pe3ynbTaThl 0ocBoeHUs mporpamMbl COO no 6uosnoruu Ha 6a30BOM
YpOBHE BKIIOUAIOT cnienuduyeckue s yueOHoro mpenmera «buomorusy HaydHbIC
3HaHUS, YMEHHUSI U CIOCOOBI JEUCTBUH IO OCBOCHUIO, HWHTEpPIpETaAlud U
peoOpa3oBaHUI0 3HAHUM, BUABI JIESITEIBHOCTH MO IMOJYYEHUIO HOBOI'O 3HAHUS U
MPUMEHECHUIO 3HAHUW B PA3JIMYHBIX YYEOHBIX CHUTYallMsIX, @ TAaKKE€ B PEaIbHBIX
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KU3HEHHBIX CHUTyalUsX, CBSI3aHHBIX C Owuojorumedd. B mporpamme npenMeTHbie
pE3yJIbTAaThl NIPEICTABIEHBI MO r0JIaM 00y4YEeHUS.

[IpenmeTHble pe3yabTaThl OCBOEHHUA ydeOHoro mnpenmera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAXKaTh:

c(OpMHPOBAHHOCTh 3HAHUM O MECTE€ W POJU OMOJOTMU B CHCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTUHBI MHUpa M HAy4YHOT'O MHUPOBO33PEHUS, O BKJIAJE POCCUICKUX U 3apyOeKHBIX
yU€HBIX-0MOJIOTOB B pa3BUTUE OMOJIOTHH, (PYHKIIMOHAIBHON I'PaMOTHOCTH Ye€JIOBEKa
JUISL PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIEpKaHNe OMOIOrMYECKUX TEPMUHOB U MOHSATUM: )KU3Hb,
KJIETKa, OpraHu3M, MeTabonu3M (0OMEH BeIIeCTB M MpPEeBpalICHUE HHEPTUn),
romMeoctas  (camoperyisiuus), ypOBHEBas  OpraHM3alUsi  JKUBBIX  CHUCTEM,
CaMOBOCIIPOM3BEICHUE (PEMPOYKLIK), HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE u3JIaraTh OHOJIOTMYECKHE TeopuHu (KJIETOYHas, XPOMOCOMHasi,
MYTallMOHHAs, IEHTpalIbHas JOorMa MOJIEKYJIsIpHON Ouosiorun), 3akousl (I'. Mengens,
T. Moprana, H. 1. BaBuiioBa) u yuenus (0 leHTpax MHOTO00Opa3us U IPOUCXOKICHUS
KyJIbTypHbIX pacteHuil H. Y. BaBunosa), onpenensTe rpaHuIlbl UX TPUMEHUMOCTH K
KUBBIM CUCTEMaM,;

yMEHHE BJIAaJIETh METOJAAaMH HAYYHOTO MO3HAHUS B OMoJOTHM: HAOIIOJEHUE U
OINIMCAaHUE JKMBBIX CHUCTEM, IPOLIECCOB M SIBICHHWM, OpraHu3alys U IPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIIBIDKEHHE TUIIOTE3bI, BBISIBICHHUE 3aBUCUMOCTHU
MEXIYy HCCIEAYEMbIMU BEJIMYUHAMHU, OOBSICHEHHE TOJYUYCHHBIX pE3yJbTaTOB,
UCIIOJIb30BAHHBIX HAYUYHBIX MOHATHM, TEOPUM U 3aKOHOB, YMEHHUE J€JIaTh BBIBOJBI Ha
OCHOBAaHMHU IOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYLIECTBEHHBIE NPU3HAKUM BHUPYCOB, KIETOK IPOKAPUOT U
DYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOCHHOCTH
IPOIIECCOB: OOMEHa BEIIECTB M MPEBpPAIllCHUS SHEPrUUM B KIETKe, (POTOCHMHTE3a,
IUIACTUYECKOTO0 M JHEPreTHYeckoro oOMeHa, XEMOCHHTEe3a, MHUTO03a, Meio3a,
OIUIOJIOTBOPEHUS,  PA3MHOXKECHHS, HWHIAMBUAYAJIBHOIO  Pa3BUTUS  OpraHu3Ma
(oHTOTEHER);

YMEHHE TPUMEHSTh TOJYYCHHBIC 3HAHUSA I OOBICHEHUS OMOJIOTHMYECKHUX
MPOLECCOB U SIBIICHUM, ISl NPUHATUA IMPAKTUYECKUX PELICHUNA B MOBCEIHEBHOU
KU3HU C LeJblo oOecredeHus O€30MacHOCTH CBOErO 3J0pPOBbS M 3/I0POBBS
OKPYXAaIOLUX JIFOJIEH, COOJIFOIEHHSI HOPM I'PaMOTHOTO MOBEIEHHS B OKpY)Karolleh
OPUPOJHOM cpesne, MOHMMAaHWE HEOOXOJUMOCTH HCHOJIb30BaHUS JAOCTHXKEHUHN
COBPEMEHHOU ounonoruu 17} OMOTEXHOJIOTUI JUISL palMOHAIBHOIO
MPUPOAOTIOIB30BAHUS;
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YMEHHE PelaTh AIEMEHTAPHbIE TEHETUUECKUE 3a]1a4yl HA MOHO- U IUTUOPUTHOE
CKpEIIMBaHUE, CLEIJICHHOE HAcCleI0BaHUE, COCTaBISATH CXEMbl MOHOTMOPHUIHOTO
CKpEIIMBaHUs JJIs MPEJCKa3aHusl HAaCleI0BaHUs MPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JaOOpaTOpPHBIE W MPAKTUYECKHEe paboThl, COOJI0IATh
npaBuiia npu padboTe ¢ yueOHbIM U Ja00PaTOPHBIM 000PYAOBAHHUEM;

YMEHHE KPUTHYECKHM OLEHUBATb W HHTEPHPETUPOBATH HHGPOPMALMIO
OMOJIOTUYECKOTO COJIepKaHMs, BKIIOYAIOLIYIO [ICEB/IOHAYYHbIE 3HAHUS U3 Pa3IMYHBIX
MCTOYHUKOB (CpeACTBa MAaccoBOW HMH(OpMaLWU, HAYYHO-TIOMYJISIPHbIE MaTepHalibl),
TUYECKUE aCMEKTbl COBPEMEHHBIX MCCIEIOBaHMA B OHOJOTHUH, MEIUIIHUHE,
OMOTEXHOJIOTHY;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE M YCTHBIE COOOIICHUs, 00001as
OHOJOrnYecKy o HHYOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIB30BATh
NOHSTUIHBIN anmnapaTt OUOJIOTHH.

[IpenmeTHble pe3ynabTaThl OCBOEHMsI ydeOHoro mnpeamera «buonorus» e 11
K1acce JOJIKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHMM O MECTE€ W POJU OMOJOTUU B CHCTEME HAYYHOTO
3HAHMS €CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE€ POCCHUMCKUX U 3apyOeKHBIX
y4€HBIX-0MOJIOTOB B pa3BUTHE OMOJIOTHH, (PYHKIIMOHATBHON TPaMOTHOCTH Ye€lIOBeKa
JUTSL pelIeHUs KU3HEHHBIX 3a]1ay;

YMEHHE PacKpbIBaTh COoAepKaHWE OMOJIOTMYECKUX TEPMHUHOB M TOHSITHH: BH,
MOMYJSAIUS,, TEeHO(POHJ, DBOJIONMUSA, JBIKYIIHE CHWIbl ((aKTOpbl) 3BOJIOLUH,
PUCTIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BaHHE, 3KOJOTUYECKHE (AKTOPHI,
HKOCUCTEMA, MPOAYIIEHThI, KOHCYMEHTHI, PEAYLIEHTHI, 1IEMN MUTAHUS, YKOJIOTHIeCKas
nupamua, OMoreoleHos, ouocdepa;

yMEHHE M3NaraTh Ouosiorudeckue tTeopun (3Boioronnas teopus Y. JlapBuHa,
CUHTETHYECKasi TEOpHUs SBOJIOIMHU), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJbIIIEBOTO
cxonctBa K. M. bapa, uepenoBanus TJIaBHBIX HaIllpaBJIeHUN U yTel sBosonnu A. H.
CeseprioBa, yuenuss o 6uocthepe B. M. BepnHamckoro), omnpenensitb TpaHUIBI HX
MPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHE BJIAJIETh METOJAAaMH HAYYHOTO MO3HAHUS B Omosoruu: HAOIIOJEHUE U
ONMCAHME >KMBBIX CHUCTEM, IIPOLIECCOB M SBIECHUM, OpraHu3alys W IPOBEICHUE
OMOJIOrMYECKOTO 3KCIEPUMEHTA, BBIABM)KCHHE T'MIIOTE3bl, BBISIBICHUE 3aBUCUMOCTHU
MEXIY WCCIEIyeMbIMA BEJIIMYMHAMH, OOBSICHEHUE TMIONYYCHHBIX pPE3YJIbTAaTOB,
MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHNA, TEOPUN U 3aKOHOB, YMEHHUE JI€JIaTh BBIBOBI HA
OCHOBAHUU MOJIYYECHHBIX PE3YIbTATOB;

YMEHHE BBIIETATh CYIIECTBEHHbIE TPU3HAKH CTPOCHHUS OMOJOTHYECKUX
OOBEKTOB: BHUJOB, MOMYJSAIHUA, TMPOAYLUEHTOB, KOHCYMEHTOB, pEIyIEHTOB,
OMOreolleHO30B M 3KOCHCTEM, OCOOEHHOCTM IIPOLIECCOB:  HACIEICTBEHHOM
W3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMs, IPHUCTOCOOJICHHOCTH
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OpPraHU3MOB, JIEHCTBUS IKOJIOTHUECKIX (PaKTOPOB Ha OpTraHU3MBI, TIEPEHOCA BEIECTB
Y TIOTOKA DHEPTHH B DKOCHCTEMaX, aHTPOIIOTCHHBIX U3MEHEHHI B DKOCHCTEMAaX CBOSH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOTEOXMMHYCCKHUX IUKIIOB B Onocdepe;

YMECHHE TPUMEHATh MOJYYCHHBIC 3HAHUSA IJIs1 OOBSICHCHHS OMOJOTHYECKUX
IIPOLIECCOB U SBJICHUM, JUI IPUHATHS IPAKTUYECKUX PELICHUH B IOBCEIHEBHOU
KU3HU C LeJpio obecredeHns O€30MacHOCTH CBOETO 3/J0POBbS M 3/I0POBBS
OKpPY)KaIOIIUX JIFOJIeH, COONIOIEHNsT HOPM TPAaMOTHOTO TOBEJCHHS B OKpY’Karoleh
NPUPOAHONW cpejie, TOHMMAaHWE HEOOXOIUMOCTH HCIOJIb30BaHUS JIOCTHIKECHUHN
COBPEMEHHOW OMOJIOTHH JIJISl PAIIMOHATIBLHOTO TIPHPOJIOIIOIB30BAHUS;

YMCHHE pEIIaTh AJIEMCHTAPHBIC OHOJIOTMYECKHE 3aJadd, COCTaBJISATH CXEMBI
NIEPEHOCA BEIIECTB U DHEPTUHU B DKOCUCTEMAX (IICTIH MTUTAHUSA );

YMCHHE BBITIOJIHATH J1a0OpaTOpPHBIE W MPaKTHUECKHe paboThl, COOJIOIATH
npaBuia mpu padbore ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BAHUEM;

YMCHHE KPUTHYCCKH OIEHWBATh W  HWHTEPIPETUPOBATH  HHGOPMAIIHIO
OMOJIOTHYECKOTO COJIepKaHM, BKIIOUYAIOIIYIO IICEBIOHAYYHBIC 3HAHUS U3 Pa3IMIHBIX
UCTOYHUKOB (CpeJCTBa MAacCOBOW WH(GOpMAIMH, HAYYHO-TIOMYJISIPHBIC MaTCPUAIBI),
paccMaTtpuBaTh  TJI00QJbHBIE  DKOJOTHMYECKHE  TPOOJIEMBI  COBPEMEHHOCTH,
(bopMHUPOBATH TIO OTHOIIICHUIO K HUM COOCTBEHHYIO IMO3HIIHIO;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIE COOOIICHUs, 00001Ias
OroNIOornYecKyro HHHOPMAIUIO U3 HECKOIBKUX UCTOUYHUKOB, TPAMOTHO UCIIOJIb30BaTh
MOHSATUHHBIN armapat OMOJIOTHH.
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TEMATHUYECKOE IINIAHUPOBAHUE

10 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3iaesioB U TeM nudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmmoreka [IOK
! brosorns kax Hayka 2 05 https://m.edso0.ru/7f41c292
2 JKuBBIe CHCTEMBI U MX OpraHHu3aIus 1 bubmmorexa [JOK
p 1 https://m.edsoo0.ru/7f41c292
. bubmuorexa [JOK
3 X 8 1
MMHYECKHI COCTaB M CTPOEHUE KIETKU httos://m.edso0.ru/7f41c292
bu6mmoreka [IOK
4 XK 6
HSHEACATEILHOCTS IGIETIH https://m.edso0.ru/7f41c292
5 Pa3zmHOXeHUE M UHAMBUYAJIbHOE Pa3BUTHE 5 1 bubnuorexa [JOK
OPraHu3MoOB https://m.edso0.ru/7f41c292
5 HacnenctBeHHOCTE U UBMEHUYUBOCTD 3 15 bu6mmoreka [JOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuusi opranu3MoB. OCHOBBI 3 bubnuoreka [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7f41¢292
bubmuoreka [JOK
8 P 1
CSCPBEHOC BpAMA https://m.edso0.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 0 4
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https://m.edsoo.ru/7f41c292

11 KVIACC

KoaunuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3aejoB U TeM uudposbIe
Ne i/ P Konrpoiasbubie | IlpakTuyeckue (mupp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 DBOJIFOIIMOHHAS ONOJIOT U 9 1 bubnmorexa LOK
https://m.edsoo.ru/7f41cc74
Bo3HUKHOBEHME U pa3BUTHE KU3HU HA bubnuorexa [JOK
2 9 0.5
3emite https://m.edsoo.ru/7f41cc74
bu6moreka [IOK
3 O 5 1
PratHsMbL H OKpYRAIONas cpeia https://m.edsoo.ru/7f41cc74
4 Coo011ecTBa ¥ SKOJIOTHUECKAE CHCTEMBI 9 bubmorexa LOK
https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
5 P 2
C3CPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O ITPOT'PAMME 34 0 2.5
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

IIpoBepsiemble npeAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbl CPETHEr0 001Iero 00pa3oBaHMs

ChopMHupOBaHHOCTh 3HAHHWI O MECTE W POJM OWOJIOTMH B CHCTEME
Hay4HOTO 3HAHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHUH COBPEMEHHOM
€CTECTBEHHO-HAyYHOW KApTUHBI MHUpa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCUMCKUX U 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B Pa3BUTHE
ounosiornu; (YHKIIMOHATLHOW TPAMOTHOCTH 4YEJIOBEKa [UIS PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHne pacKpbIBaTh COJIEpP)KaHHE OHMOJOTHYECKUX TEPMHUHOB |
TOHSATHN: JKU3Hb, KJIETKA, OPraHu3M; MeTa0osin3M (0OOMEH BEIIeCTB U
MpEeBpalllEeHUe »HHEPruH), TIOMeocTa3 (CaMOpEeryssaius), ypOBHEBas
OpraHu3aIsl JKUBBIX CHCTEM, CAMOBOCIPOU3BEACHHE (PETPOIYKIIHS),

HACJI€ACTBEHHOCTh, H3BMCHYNUBOCTL, POCT U Pa3BUTUC

YMenue uznaraTb OHOJIOTHYECKHE TEOpUU (KIETOUYHAs, XpOMOCOMHas,
MyTarmoHnHas), 3akoHsl (I. Mennens, T. Moprana, H.W1. BaBunora) u
yueHus: (0 LEHTpax MHOroo0Opasus U MPOUCXOXKICHHUS KyJIbTYpPHBIX
pactenuii H.W. BaBusoBa), onpenensaT rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

VYmenune BJIaACTb MCTOJAaMHU HAY4YHOI'O IIO3HAHUSA B ouoa0THHI
(Ha6J'IIOI[eHI/Ie U OIIMCAHUEC XKHBBIX CHCTEM, IIPOLECCOB U HBHCHHﬁ;
OpraHu3anusa u IMPOBEACHUE OHOJIOTUYECKOr0 SKCIICPUMCHTA,
BBIABHKCHHC TUIIOTE3bI, BBIAABJIICHHC 3aBUCHUMOCTH MCKAY
HCCICAYCMbIMH BCIIMYHMHAMU, 00BsICHEHHE INOJIYYCHHBIX PC3YJIbTATOB,
HCITIOJIb30BAHHBIX HAYYHBIX HOHHTHﬁ, Teopnﬁ 1 3aKOHOB; YMCHHUC NCJIATh

BBIBOJIbI HA OCHOBAHHWU MMOJIYYCHHBIX pGSy'J'IBTaTOB)

10 KJIACC

Kona
MPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIICTIATH CYHICCTBCHHBIC TIPHU3HAKHW BUPYCOB, KIICTOK
IMPpOKapuoT HU 3BYKApUOT, OAHOKJICTOYHBIX W  MHOTOKJICTOYHBIX
OpPraHnu3MOB; 0COOEHHOCTH mponeccoB oOMeHa BCIICCTB U NMPCBpALICHUA
OHEPTUH B KIICTKC, (I)OTOCI/IHTG?»B., IJIACTUYCCKOTO U DHEPIreTHYCCKOIO
O6MeHa, XCMOCHHTC34, MHUTO3a, MeﬁOSa, OIJIOAOTBOPCHMU,

PAa3MHOXKCHUSA, THAUBUAYAJIBHOTO pa3BUTUS OPraHU3Ma (OHTOFCHC3)
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YMeHue TOpUMEHSTh  TOJY4YEeHHBbIE 3HAHUS Uil OOBSICHEHUS
OMOJIOTUYECKUX TPOILIECCOB U SIBJICHUM, JJISI MPUHATUS MPAKTUYECKUX
peleHN B MOBCEIHEBHON JKU3HU B IeNsAX oOecredeHns 6e30nacHOCTH
CBOET0 3[I0POBbsI U 3[J0POBbS OKPYKAIOIIUX JIFOAEH, COOMIOAEHUS HOPM
rPaMOTHOIO MOBEJCHUS B OKPY)KaoIllel MpUPOIHON cpesie; MIOHUMaHue
HEOO0XOIMMOCTH HMCIIOJIb30BAHMS TOCTH)KEHUI COBPEMEHHOW OHOJIOTHH

1 OMOTEXHOJIOTUI IJId paiiMOHaJIbHOI'O0 IPpHUPOA0IIO0JJIb30BaAHUA

Ymenue peuiatb SJJICMCHTAPHBIC TCHCTUYCCKHUE 3aJa4d Ha MOHO- H
I[I/IFI/I6pI/II[HO€ CKpCIIMBAHUC, CHCIIVICHHOC HACJICAOBAHHUC, COCTABJIATH
CXEMBI MOHOFI/I6pI/I)1HOFO CKpCIIUBaHUA JUIA npeackazaHusa

HacCJI€aOBaHUWs ITPU3HAKOB Y OpTaHU3MOB

YMeHue BBINOJMHATH Ja0OpaTOpHble W MpaKkTUYECKHEe paboThI,
coOnroAaTh mpaBuia NOpu padboTe ¢ y4eOHBIM U J1aOOPATOPHBIM

000pyI0BaHHEM

YMeHue KpUTHUECKH OIIEHMBAaThb U WHTEPIPETHPOBaTh HH(OpPMAIHIO
OMOJIOTMYECKOTO COJEPKAHUS, BKIIIOYAIOUIYIO MCEBJOHAYYHbIE 3HAHUS
13 pa3nuyHbIX UCTOUYHUKOB (CMMU, HaydHO-MOMyNsIpHBIE MaTepUabl);
9THUYECKHE AacCleKThl COBPEMEHHBIX KCCIEJIO0BaHUN B OHOJIOTHUH,

MeIUIMHe, OMOTEXHOJIOT U

10

YMeHne co3naBath COOCTBEHHBIC IMMCHMEHHBIE W YCTHBIC COOOIICHUS,
000011as1 OMOJOTHYECKYI0 WH(OPMALIUIO M3 HECKOJIbKHX HMCTOYHHUKOB,

IrPaMOTHO MCHOJB30BaTh MOHATUHHBIN anmnapat OMOJIOruu

11 KIJACC

Kon
NpoBepPsSIEMOro
pe3yJabTaTa

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeHEro o01mero oopa3oBaHus

CchopMupoBaHHOCTh 3HAHUW O MecTe U poJiM OMOJIOTUM B CHCTEME
HAY4YHOTO 3HAHUS €CTECTBEHHBIX HayK, B ()OPMHPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KApTHHBI MHUpAa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIe POCCHMCKMX M 3apyOeXHbIX YUEHBIX-OHMOJIOTOB B pPa3BUTHE
O6uonornu; (QyHKIUMOHAIBHONH TPAMOTHOCTH 4YeNOBEKa sl peIIeHUs

JKHN3HCHHBIX 3aJa4

YMeHue packpeiBaTh COAEpKAHHE OUOJNOTHYECKUX TEPMUHOB U
NOHSITHUI: BUJA, MOMYNIALUS, TeHO(POH], DBOJIOLMS, IBUKYIIHE CHIIBI
(daxTopsr) SBOJIIOIIMH, MPHUCTIOCOOTICHHOCTh OpPraHu3MOB,

BI/I,Z[OO6pa3OBaHI/Ie, OKOJOTHUYCCKHUC (I)aKTOpBI, 9KOCUCTEMA, ITPOAYLICHTEI,
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KOHCYMCHTbBI, PCAYUCHTBI, LCIIKW NHUTAHUA, 3KOJIOTMYCCKasd IMUpaMuia,

ouoreoreHo3, ouocdepa

YMeHue uznaratb OMOJIOTUYECKHE TEOPUH (PBOJIOIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHMYECKass  TEOpUS  HBOJIIOLMHU),  3aKOHbl U
3aKOHOMepHOCTH (3apojsimieBoro cxoacrsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaBiieHui u nyred sBomonnu A.H. CeBeproBa, yueHus o
ounochepe B.M. BepHaickoro), onpeaesisaTe TpaHUIbl UX TPUMEHHUMOCTH

K )KUBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMH HAydyHOTO TIO3HAHHWS B  OHOJOTHH
(HabmroleHHe M OINHCAHHME JKUBBIX CHUCTEM, IPOIIECCOB U SIBICHHIA;
OpraHm3aisi W TPOBEJACHHEC OWOJIOTHMYECKOTO  JIKCICPUMEHTA,
BBIJIBIOKCHHE  THUIOTE3bl;  BBISIBICHHE  3aBUCHMOCTH  MEXIY
WCCIIeTyeMBIMU BEIIMYMHAMH, OOBSICHEHUE ITOJIYYCHHBIX PE3YJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYIHBIX MTOHSATHH, TCOPHH U 3aKOHOB; YMEHHE J€JIaTh

BBIBOJIbI HA OCHOBAHUU ITOJTYYCHHBIX pe?)y.HBTaTOB)

VYMmenne BBLICTIATE CYHICCTBECHHBIC IMTPHU3HAKN CTPOCHUA OHMOJIOTMYECKUX
OOBEKTOB:  BMJIOB, MOMYyJMSALUUN, MPOIYLEHTOB, KOHCYMEHTOB,
pEenyLEeHTOB, OMOTEOIICHO30B M JKOCHCTEM; OCOOSHHOCTH IPOIIECCOB
HACJIEICTBEHHON W3MEHYHUBOCTH, €CTECTBEHHOTO otbopa,
BHI000pa30BaHMsl, MPHUCIOCOOICHHOCTH  OPraHW3MOB,  JICUCTBHS
HKOJIOTUYECKUX (haKTOPOB HA OPTaHU3MBI, IEPEHOCA BEIIECTB U IMOTOKA
SHEPTHH B DKOCHCTEMAaxX, aHTPONOT'CHHBIX M3MEHEHHUH B HKOCHUCTEMAax
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOTCOXUMUYCCKHX ITUKIIOB

B Onocdepe

VYmenune IIPpUMCHATDb IMOJIY4YCHHBIC 3HaHUA JJIA 00BICHEHUS
OHOJIOTHYECKUX IpoHecCcoB " HBHGHHﬁ, U1 IIPUHATHA HPAKTUYICCKUX
peH_IeHI/Iﬁ B HOBCCI[HCBHOﬁ JKH3HHU B LCIIAX oOecnieyeHus1 0€30aCHOCTH
CBOCTO 3J0POBbA U 3I0POBBA OKPYKAOMIUX J'IIO,Z[GfI, CO6J'IIOI[€HI/IH HOPpM
I'PaAaMOTHOT'O IIOBCIACHUA B OKPY)I(aIOH_Ieﬁ HpHpOHHOﬁ cpeac; IOHNMaHUue
HCO6XOI[I/IMOCTI/I HCIIOJIb30BaHUA ,I[OCTI/I)KGHI/Iﬁ COBpeMeHHOﬁ O1oI0ruu

IJI1 paliliOHAaJIbHOI'O ITPHUPOJ0II0JIb30BaAHNA

YMeHue peuiaTh SJICMCHTAPHBIC OHOJIOTHYECKHUE 3aJa4yu, COCTaBJIATH

CXCMBI IIEPEHOCA BCHICCTB U DHEPIUU B SKOCHUCTCMAX (I_ICHI/I HI/ITaHI/Iﬂ)

YMeHue BBINONHATH JaOOpaTOpHblE M NpaKTHYECKHEe paboThl,
coOmoark MpaBwjia Npu paboTe ¢ y4yeOHBIM M J1aOOPAaTOPHBIM

00opyIoBaHUEM

YmMmenue KPUTHYCCKU OLICHUBATH U HUHTCPHPCTUPOBATH I/IH(pOpMaLII/IIO

OMOJIOTHYECKOTO COACPIKAHUS, BKIIFOYAIOMIYIO IICCBJAOHAYYHBIC 3HAHUSA
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U3 pa3nuyHbIX UCTOUHUKOB (CMMU, HaydyHO-IIOMyNsIpHBIE MaTEpUalbl);
paccmarpuBath riio0anbHbIe 9KOJIOTUYECKUE poOIeMbl
COBPEMEHHOCTH, (OPMHUPOBATH 1O OTHOMICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHUIO

10

YMeHne co3naBaTh COOCTBEHHBIC MHCHMEHHBIE U YCTHBIE COOOIICHUS,
000011251 OMOIOTHYECKYI0 MH(POPMAIUIO U3 HECKOJIBKUX HMCTOYHUKOB,

T'paMOTHO HUCIIOJIb30BATh MMOHSITUNHBINA arrapar ouoorun
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IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

10 KVIACC

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKAaHUA

buonorus kak Hayka

1.1

buonorus — Hayka o »xuBoM mnpupone. Ponb Ouosornn B ¢opMupoBaHUU

COBPEMEHHOU HaydHOU KapTUHBI Mupa. CrcTemMa OMOJOTHYECKUX HAyK

1.2

Meroapl TO3HAHUS KUBOW MPUPOBI (HAOTIOJAEHUE, DKCIEPUMEHT, OIMUCAHUE,
u3MepeHue, Kiaccuukaus, MOJEIUPOBaHUE, CTaTUCTUYECKas 00paboTka

JTAHHBIX)

JKuBrIle cucTeMBI 1 HX opraHusanunsa

2.1

XKusble cucrembl (OMOCUCTEMBI) Kak MpeaMeT u3ydeHusi ouosoruu. CpoicTBa

OMOCHCTEM B UX pazHoOOpasne

2.2

YpoBHUM opraHuzaluud OHOCHUCTEM: MOJIEKYJIIPHO-TE€HETUYECKHH, KJIETOUHBIH,

OpraHW3MEHHBIN, TOMY/ISIIHOHHO-BUI0OBOM, 3KOCUCTEMHBIN, OMOCHEPHBIHA

XUMUYECKUH COCTaB M CTPOCHUE KIETKH

3.1

XUMUYECKUH COCTaB KIETKUM. XHMHUYECKHE DBJIEMEHTBI: MaKpO3JIEMEHTBHI,
MHKpPO3JIeMEHThl. Bojga u MuHepanbHble BemiecTBa. DOYHKIIMM BOABI U

MHUHEPAJIBbHBIX BEIICCTB B KIICTKEC. Hozmep;xaHHe OCMOTHYECKOI0 OanaHca

3.2

benku. CocraB u cTpocHHE OEIKOB. AMHHOKHCIOTHI — MOHOMEpPBI OCJIKOB.
HesaMmeHnMEbIe 1 3aMEHUMbBIC aMUHOKHUCIIOTEI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJICKY/Ibl (IIEPBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOWCTBa OecikoB. buonoruueckue
GbyHKIMH OENKOB.

®depmeHThl — Omoslormueckue kKaranuszatopbl. CTpoeHHe (pepMeHTa: aKTHBHBIN
eHTp, cyocrpatHas cnenupuuyHocts. Kodepmentsl. Butamunsl. Otianuus

(1)epMeHTOB OT HCOPTraHUYCCKHUX KAaTAJIN3aTOPOB

3.3

VYraeBoJipl: MOHOCaxapuasl (IJIIOKO3a, pubo3a M JI€30KCHpu003a), AUCAXapHIbl
(caxapo3a, JaKkTo3a) M TOJMCaXapuibl (Kpaxmaj, TIJIMKOTEH, LEeJUII0I03a).
buonornyeckue GyHKIIUN YTIEBOJIOB.

Jlunuasl:  TpuUrauuepuabl,  crepounsl,  (ochomunuapl.  I'mapodunbHO-
rupodoOHble cBoiicTBa. buonorndeckue ¢yHkuun aunuaoB. CpaBHeHHE

YrijieBo10B, OCJIKOB H JIMIIUIO0B KaK HCTOUYHHUKOB DHCPTUHU
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3.4

Hyxneunossie xucnotsl: JIHK n PHK. Hykieotuasl — MOHOMEpBI HYKIEMHOBBIX
kucinot. Crpoenne u pynknuu JJTHK. Crpoenue u pynkiun PHK. AT®: crpoenue

1 QYHKITIT

3.5

Huronorusa — Hayka o kietke. Knerounas teopusi. MeTo bl u3y4eHus KIETOK

3.6

Knerka kak nenocrHas xuBas cuctema. OOlue nmpu3HaKu KIETOK: 3aMKHYTast
HapyxHass MeMmOpana, moiekyasl JIHK kak renermueckuil ammapar, cucreMma

cuHTe3a Oernka

3.7

Tumbl KIeToK: 3yKapuoTHYecKas M mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHS
npokapuoTuueckoil  kierku. Kierounas crenka Oakrepuil.  CtpoeHue
JYKapUOTHYECKOW KiIeTKH. OCHOBHBIE OTJIMYUS PACTHUTEIIBHOW, >KMBOTHOW U

rpuOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKAa, TJUKOKAIUKC, HX
¢ynakimu. [Tnasmatuyeckas MemOpana, e€ cBoiictBa u pyHkiuu. [{utonnasma u eé
opradouipl. OmHOMEMOpaHHBIE OPraHOWBl KJIETKH: SHIOIIa3MaTHYecKas CeTh
(OIIC), ammapar @'ombmxu, TU30cOMBI. [l0TyaBTOHOMHBIE OpPTaHOWIBI KICTKH:
MHUTOXOHJIpUH, TutacTuAbl. [IpoucXokaeHre MHUTOXOHAPUWA W IiacThA. Bumml
mnactua. HememOpaHHbIE OpraHoWabl KJIETKH: PHUOOCOMBI, KJIETOYHBIA IIEHTD,

PECHUYKH, KT'YTUKH. q)}IHKHI/II/I OpPraHona0B KIICTKH. Bxarouenns

3.9

Anpo — perynaropHbiii 1eHTp KieTku. CTpoeHue smapa: sjuepHas 000J0uKa,

KapuoIlIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcOpT BEIIECTB B KJIETKE

}KI/ISHCHCHTGJ'II)HO CTh KJICTKH

4.1

OOmeH BemiecTB, WM MeTabOIM3M. AcCUMUIAIUA (TJIACTHYECKUH OOMEH) u
JTMCCUMWIALUS (SHEPreTUYeCKUid OOMEH) — JBE CTOPOHBI EIMHOTO TMpoliecca
MeTabonm3Ma. Turmbl oOMeHa BEmIeCTB: aBTOTPO(MHBIA M rerepoTpodHbid. Poib

(bepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN SHEPTUH B KIETKE

4.2

®otocunrte3. CeroBas u TeMHOBas ¢a3bl poTocuHTe3a. Peakiuu (oTocunTesa.
D¢ddextuBHOCTL (PoTOCHHTE3a. 3HaueHHEe (POTOCHMHTE3a M KU3HU Ha 3eMmiie.
Bnusnue ycnoBuit cpenpl Ha (PoTOCHMHTE3 W CHOCOOBI TIOBBIINICHHS €ro
MPOIYKTUBHOCTHU y KYJIBTYPHBIX PACTCHUU.

XeMocuHTe3. XeMOCHHTe3UupywIue OakTepuu. 3HAYeHHE XEMOCHHTe3a s

JKA3HM Ha 3emiie

4.3

3HepreTquCKI/Iﬁ 0oOMEH B KIIETKE. Pacmiermienue BCIICCTB, BBIACICHUC H
AKKYMYJIIMPOBAHUEC OSHCPIrUM B KIICTKE. OTaIbl OHEPICTUUCCKOTO oOMeHa.
I'mukonus. BpO)KeHI/Ie n €ro BUJEI. KI/ICJ'IOpOILHOG OKHCJICHHUC, WJIN KJICTOYHOC

npixaHue. DPPEeKTUBHOCTh SHEPTETUUECKOTO OOMEeHa
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4.4

Peakuu matpuunoro cunTe3a. ['eHetnueckas uHpopmarus u JJTHK. Peanu3zamus
TeHEeTHYeCKOi MHpoOpMalMu B KIETKE. | €HeTHYeCKMi KOJ W €ero CBOWCTBA.
Tpanckpunus — marpuunblii cunte3 PHK. Tpancmsmuss — OunocunTe3 Oenka.

Koauposanue amuHokucaot. Posis pubocom B GnocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3HM — BHpYCH. McTopus oTkpeiTus BupycoB (.U.
WBanoBckuii). OCOOEHHOCTM CTPOEHMSI M KU3ZHEIESTEIBHOCTH BHPYCOB.
bakrepuodarn. bonesHn pacTeHMid, JXUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMBIC
BUpycamu. Bupyc nummyHnoznedunura uenoseka (BUY) — Bo3Oyaurens CIIN/a.

[MpodunakTrka pacpocTpaHeHUS BUPYCHBIX 3200 ICBaHHIA

PasMHOkeHME 1 MTHAMBUAYAIBHOE Pa3BUTHE OPraHU3MOB

5.1

KneTouHslil ukI1, WM )kM3HEHHBIN LUK KieTku. MHTepdaza u muto3s. [Ipoueccsl,
npoTtekaromue B uHTepdase. Perumkanus — peakuns matpuyHoro cuntesa JJHK.
Crpoenue xpomocoM. XpPOMOCOMHBIH HaOOp — KapuoTum. JlumiouaHeiii u
TaryIOUIHBIA XpOMOCOMHBIE HaOopbl. Xpomatunbl. lluTonormyeckue OCHOBBI
Pa3MHOKEHHS U MHIUBUAYAIBHOTO PA3BUTHS OPTaHU3MOB.

Jenenne knetkn — muto3. Cragum muto3za. [Iponeccel, nponcxoasdimye Ha pa3HbIX

cTagusix MUTO3a. buosornyeckuii CMBICI MUTO3a

5.2

@®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecrojioe W TMoJioBoe. Buipl Oecmosoro
pa3sMHOXEHHS: JICJICHHE HaJBOE, IIOYKOBAaHUE OJIHO- M MHOTOKIICTOYHBIX,
cropooOpa3oBaHue, BETETATUBHOE pa3MHOXKeHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE

OpraHu3MoB, €ro 3HAYCHUEC NJIA CCIICKIIUU

5.3

[TonoBoe pa3MHOXKEHHE, €T0 OTINYHNS OT OECIOJIOrO.
Meiio3. Craguum Meiio3a. Ilpouecchl, NpouCXOnsdIIMe Ha CTAaausIX Meio3a.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buonornueckuid cMbIica H

3HaUYCHHE MeHo3a

5.4

I'amerorenes — mporuecc 06pa3oBaHuUs MOJIOBBIX KIETOK Y KUBOTHBIX. [lojoBbIe
Kele3bl: CEMEHHUKU M auyHuKA. OOpa3oBaHHE U Pa3BUTHE MOJOBBIX KIETOK —
rameT (criepMaTo30u]l, SUIEKIeTKa) — crepMaToreHe3 U ooreHe3. OCOOCHHOCTH

CTPOCHUA SIIIEKJICTOK U CIICPMATO30U10B. OHJ'IO)IOTBOpeHI/Ie. HapTeHOFeHGS

5.5

WnnuBuayansHoe — pa3BuTHe  (OHTOreHe3).  DMOpPHOHAIbHOE  pa3BUTHE
(omOpuorenes). Dtarnbl SMOPUOHAIBHOTO PA3BUTHSL y TTO3BOHOYHBIX YKUBOTHBIX:
npobneHue, racTpyasiusi, opraHorenes. lloctamOpuonansHOe pa3BuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPsSMOE, HempsMoe (IMYMHOYHOE). BrusHue
Cpenbl Ha pa3BUTUE OPraHU3MOB; (DaKTOPHI, COCOOHBIE BHI3BIBATH BPOKIEHHBIE
YPOJCTBA.

Poct u pa3Butue pacrennii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHHU,

CTauu pa3BUTHUA

HacneacTBeHHOCTh M H3MEHUYMBOCTD OpraHnu3sMoOB
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6.1

IIpeamer u 3apaun resetuky. Mcropus pa3BuTHs reHeTUKU. BKitax poCcCUICKUX U
3apyOeKHBIX  Y4€HBIX B pa3BUTHE  TIEHETUKA.  METOIbl  TEeHETHKH
(TuOpUIOTIOTUYECKUH, LHUTOr€HETHYECKUM, MOJIEKYJISIPHO -T€HETUYECKUIA).
OcHoBHbBIE reHeTHYeCKHE MOHATHS. ['eHeTnyeckas CHMBOJIMKA, UCIIOJIb3yeMas B

CXeMax CKpelMBaHUN

6.2

3aKOHOMEPHOCTH HAaCJIeIOBaHUS TMPU3HAKOB, YCTaHOBJEHHBIE [. MeHaenem.
MoHoruOpuIHOE CKpelIMBaHWE. 3aKOH eIMHO00pa3us THUOpPUIOB TIEPBOTO
nokoneHus. [IpaBusno JOMHUHHpPOBAaHMS. 3aKOH PACIICIUICHUS MPU3HAKOB.
I'unoresa unctoTel ramet. [10JIHOE U HEMOJIHOE TOMUHUPOBAHUE.

JlurnbpuaHoe CcKpeniuBaHue. 3aKOH HE3aBUCHMOIO HACIEIOBAaHUS TMPU3HAKOB.
[{utoreHeTHYecKne OCHOBBI JTUTHOPUIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOIIEe
CKpelnBanue. Mcrnonp30BaHne aHATU3UPYIOIETO CKPENIMBAHUS 1JI ONTPEACICHUS

TE€HOTHIIA 0COOU

6.3

CuerieHHOe HacienoBaHue mnpusHakoB. Pa6ora T. Moprana no cuenjieHHOMY
HaclenoBaHUIO TeHoB. Hapymienue cuemnjeHuss TEHOB B pe3ylbTaTe
KPOCCHHIOBepa. XpOMOCOMHas TEOPHsI HACTIEACTBEHHOCTH. | 'eHeTHYecKre KapThl.
l'eneruka mnona. XpOMOCOMHOE ONpEAETIeHUE IMoja. AYTOCOMBI M TOJIOBBIE
XpPOMOCOMBI. I'omorameTHble M TeTCpOraMETHBIC OPraHU3MBIL. HaCJ'IeJIOBaHI/Ie

IIPHU3HAKOB, CUCIIJICHHBIX C ITI0JIOM

6.4

N3menunBocTh. Buabl M3MEHUMBOCTH: HEHACJIEICTBEHHAs M HACJEICTBEHHAs.
Ponb cpeapl B HEHACHEACTBEHHOW  W3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(PHUKAITMOHHON N3MEHYUBOCTH. BapualinoHHbBIN ps 1 BapUallMOHHAs KPUBAsL.
Hopma peaknuu npusHaka. KomndecTBeHHbIE M KaueCTBEHHBbIE MPU3HAKH M HX

HopMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHOW U3MEHYMBOCTH

6.5

HacnencTtBenHas, WiIM T'e€HOTHIIMYECKas, M3MEHYMBOCTh. KoMOuHAaTHBHAs
W3MEHYUBOCTh. Meio3 M TI0JIOBOM TIPOlleCC — OCHOBAa KOMOWHATUBHOM
M3MEHYUBOCTH. MyTalmoHHass U3MEHYMBOCTh. Kitaccudukanus MyTanuii: TeHHbIC
XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUUMHBI MyTaluidi. MyTareHHbie (pakTophl.

3aK0H TOMOJIOTHYECKUX pAd0B B HaCHeHCTBeHHOﬁ n3meHuuBoctd H.M. BaBuioBa

6.6

I'eneruka yenoBeka. Kapuorun uenopexka. OCHOBHBIC METO/IbI T€HETHKH YEJIOBEKA!
IFeHEAJIOTHYCCKHUH,  OJU3HCHOBBINA,  IMTOTCHETHYCCKHM,  OHOXMMUYCCKHI,
MOJIEKYJISIPHO-T€HETUYECKUIA. CoBpeMeHHOE OTIpE/ICIICHHE TCHOTHIIA:
MOJJHOTEHOMHO€ CEKBEHHPOBAHWE, T€HOTUIIMPOBAHKUE, B TOM YHUCIJIE C IMOMOUIbIO
[11P-anamu3a. HacneacTBeHHble 3a0o0JieBaHUS 4YeJIOBEKAa: TEeHHBIE OOJIE3HU,
00JIe3HN C HACNEACTBEHHON MPEeApacloiOKeHHOCThI0, XPOMOCOMHBIE OOJIE3HHU.
ComaTtudeckue U TeHepaTUBHbIC MyTaluu. [[puHIMIIBI 3M0pOBOTO 00pa3a *KHU3HHU,

JUardHoCTuKH, HpO(bI/IJ'IaKTI/IKI/I U JICUCHUS T€HETHYECKUX OOJIC3HEM. Meauko-
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FEHETUYECKOE KOHCYJIbTHUPOBaHHE. 3HAUYEHHE MEAUIIMHCKOM T'E€HETUKH B

MPEIOTBPAIICHUH U JICYCHUU TeHETUICCKHX 3a00JIeBaHUI YEeTIOBEKa

Cenekuust opranu3mMoB. OCHOBBI OMOTEXHOJIOT U

7.1

Cenekius Kak HayKa ¥ MpoIecc. 3apOKICHUE CEICKIIMU U IOMECTUKALIHS. YUYeHue
H.M. BaBunoBa 0 mEHTpax NPOUCXOXKICHUS W MHOTO00pa3us KYJIbTYPHBIX

pactenuid. LIeHTpbI MPOUCXOKACHUS JOMAIIHUX KUBOTHBIX. COpT, MOpO1a, IITaMM

7.2

CoBpemeHHbIE METO/bI CeleKIUU. MaccoBblii W MHIUBUIYalIbHBIH OTOOPHI B
CEJIEKIIMM PpacTeHUl M >KUBOTHBIX. OIlEHKa 3KCTepbepa. bIM3KopoACcTBEHHOE
cKpelmuBaHue — WHOpuauHr. Ywucras nuHUSA. CKpellMBaHME YUCTBIX JIMHUU.
I'ereposuc, unu rubpuanas cuna. HepoacTBeHHOE CKpelMBaHWE — ayTOPUIMHT.
Otnanénnas rubpunnzanus v e€ ycnexu. IcKycCTBEHHBIN MyTareHes u nojydeHue

TIOJIUIIIIONOB. ILOCTI/I)KCHI/ISI CCIICKIIMH paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOACTBA. | eHHAast MHXKEHepHsl. DTallbl CO3/1aHus
pexomOunantHoit JIHK u Tpancrennpix opranusmoB. KierouyHass MHKEHEpHS.
Knerounsle  KyapTypbl.  MHKpPOKIOHAJIBHOE  Pa3MHOKEHUE  PACTEHHUIA.
KitoHnpoBaHue BBICOKOIIPOJYKTUBHBIX CEIbCKOXO3AWCTBEHHBIX OPraHU3MOB.
Dkojoryyeckue M dTHYeckue  mpodbrmempl. MO  —  reHetuuecku

MOIU(DUITUPOBAHHBIE OPTaHU3MBbI

11 KIJACC

Kon

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

OBOMIOIMOHHAS OHOTIOTUSI

1.1

DBOJIIOLMOHHAS TEOpUs U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  sBosonuu.  [lameoHTonormueckue:  MOCIEAOBATEIbHOCTh
MOSIBJICHUS] BUJIOB B MAJICOHTOJOTMYECKOW JIETOMUCH, TMEPEXOAHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo u paznuyue dayH u GIop MaTepUKOB U OCTPOBOB.
DOMOpHOJIOTHYECKHE: CXOJCTBA W  pa3iuuus HSMOPUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTENHbHO-aHATOMUYECKHE: TOMOJIOTHYHBIC, aHaJIOTHYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3MbI. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTe y Bcex

OpraHnu3MoOB

1.2

3BOJ’IIOI_[I/IOHHa$I TCOpHUA 4. I[apBI/IHa. Hpe,Z[HOCHJ'IKI/I BO3HUKHOBCHUA JapBUHU3MA.

JIBMOKYIIME CHJIBI DBOJIIOLMK BUJOB 10 [lapBUHY (M30BITOYHOE Pa3sMHOXKEHUE MIPU
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OTPAaHMYEHHOCTH PECypcoB, HeompeaenéHHass HW3MEHYMBOCTh, Oophba 3a

CYIIECTBOBAHHE, €CTECTBEHHBIH 0TOOP)

1.3

Cunrernueckass teopus »sBoiarounn (CTD) u  oOCHOBHBIE €€ IOJIOKEHHUS.

MuxposBontouus. [lonymanus kak eIMHULA BUAA U 3BOJKOLHA

1.4

JBrokymiue criibl ((haKkTOPhI) SBOTIOIUHN BUIOB B IPUPOC. MyTallMOHHBIH POIIece
U KOMOWHATHBHAas WM3MEHYHMBOCTH. [lOMyNAIMOHHBIE BOJHBI WU Jpeid TEHOB.
W3onsmus u murparmsi. EcTecTBeHHBIN 0TOOP — HAMPaBJISIOMUH (DaKTOp IBOITIOLIUH.
@DopMBI €CTECTBEHHOTO OTOOPA.

[IpucnocoOaeHHOCT,  OpPraHM3MOB  Kak  pe3yinbTar dBoyouuu. Ilpumepsl
MIPUCTIOCOOIEHUH Y Opranu3MoB. ApoMopd03bl U HAMOAJANTALIUH.

Bun u Bunoo6paszosanue. Kpurepun Bujna. OcHoBHBIE (OPMBI BUI00OpA30BaAHUS:

reorpagpueckoe, SKOJIOTHIECKOe

1.5

Makpossomtonusi.  QopMbl  3BOJIOUMU:  (QUIETHYECKas,  JAUBEPreHTHasd,

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3Botonnn

Bo3HUKHOBEHME U pa3BUTHE )KU3HU HA 3eMIIe

2.1

HOHay‘-IHBIe MNpEACTAaBJICHUA O 3apOKIACHUH JKU3HU. HaquHe THUITIOTE3bI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: aOuOreHe3 U MaHcmepMus. XHUMHYECKas
SBOJIIONHMS. DKCIEPUMEHTAIBHOE TMOJTBEPKICHHE XUMHYECKON  HBOJIIOLIMU.
Hauanpabie asTamel Omosnornueckoi sBomtonmu. [umoreza PHK-mupa. Ilepswie

KJICTKHU U UX 3BOJIOLHA. (-DOpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIIT J)KUBBIX OPraHU3MOB

2.2

Pa3zButne xwu3Hum Ha 3emiie mo spam U nepuojaM. Karapxeil. Apxeickas u
npoTepo3oiickas dpbl. Ilaneosoiickas spa u e€ NepHOIbl: KeMOPHUHCKHA,
OPJOBUKCKUM, CHUIYPUMCKUM, JE€BOHCKUM, KAMEHHOYTOJIbHBIM, TMEPMCKUM.
Me3so3oiickas 3pa U €€ Meproibl: TPUACOBBIN, OPCKUA, MEJIIOBOM.

Kaiino3zoiickas spa 1 €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBI, aHTPOTIOT€HOBBIM.
XapakTepucTuka KiIuMaTa M TEO0JOTMYecKUX mpoueccoB. (OCHOBHBIE 3Talbl
SBOJIIOIMHM PACTUTEIBHOTO W J>KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUid u

KHUBOTHBIX. HOSIBJICHI/IC, pacuBEeT U BBIMUPAHUC T'PYIIIL JKUBBIX OPraHU3MOB

2.3

Cucrema OPraHu4cCKoro Mhupa KaK OTpPaXXCHHUC OBOJIIOLIUH. OcHOBHEBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPIraHU3MOB

2.4

3BOJ’IIOI_[I/I$[ YCJIOBCKaA. AHTpOHOJ’IOFI/IH KaK Hayka. PazButne Hpe,[[CTaBJIeHI/Iﬁ 0
MPOUCXOKACHUN YCIIOBCKA. MeTto bl HN3Y4YCHHA aHTPOIIOICHE3a. CXOI[CTBa u

pasjinius 4€JI0BCKA U JKUBOTHBIX. CucreMaTH4ecKoe IMOJI0KCHUE YSI0BEKa.
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JBmxymue cuiibl (pakTopsl) aHTpororeHe3a. HacnencTBeHHass U3MEHUYUBOCTD U
ecTeCTBEHHbIH 0TOOp. OOIIecTBeHHBIN 00pa3 )KU3HU, U3TOTOBIICHUE OPYIHA TPY/a,

MBIIIJICHUE, PCYb

2.5

OcHOBHBIE CTaJMM W BETBU HBOJIIOLIMM YEJIOBEKAa: aBCTPaJONMUTEKH, YenoBek
ymenslid, YenoBek mnpsMmoxomdmui, YenoBek HeaHaepTranbCKud, Yenosek
pazymHblii. Haxoaku HCKONaeMbIX OCTAHKOB, BpeMs CYILLECTBOBaHHS, 001acTh

pacripocTpaneHusi, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYIUs

2.6

Yenoseueckue pacel. OCHOBHBIE OOJIBLIME pachl: €eBponeouHas (eBpasuiickasi),
HErpo-aBCTpajIonHas (3xBaTOpHANIbHAA), MOHTOJIOM/IHAs (a3uatcko-
aMmepukaHckas). UepTol mpucocoOI€HHOCTH MPECTaBUTENIEH YeTTOBEYECKUX pac K

YCIIOBHAM CYIICCTBOBAHMA. EJII/IHCTBO YCIIOBCUYCCKUX pac. KpI/ITI/IKa pacusma

OpranusMsl 1 OKpyXarolas cpeia

3.1

Okonorus Kak Hayka. 3ajauyd M pa3fenbl HKOJOTUU. MeTosl 3KOJOrMYECKHX
uccienoBaHui. DKoJornyeckoe MupoBo33peHue. Cpeabl 0OMTaHUS OPraHU3MOB:

BOJHasd, HA3EMHO-BO3AylIIHAs, IIOUYBCHHAA, BHYTPHOPraHUu3MEHHAs

3.2

Okonoruueckue  (dakropsl.  Knaccudukanuss — sKkojgoruueckux — (GpakTopos:
abuoTtuueckre, OHMOTHYECKHE M aHTPONOIeHHbIE. JleiicTBHE HKOJIOrHYecKux

(hakTOpOB Ha OPTraHU3MBI

3.3

AbGuoTtnueckue (akTOpBl: CBET, TEMIIeparypa, BIaXHOCTh. DoTomepnomusm.
[Ipucriocobnennss OpraHU3MOB K  JCHCTBHIO  aOMOTHYECKUX  (DaKTOPOB.

buonoruueckue puT™Mbl

3.4

buotuueckue ¢axtopel. Bumbl OMOTHUYECKHMX B3aUMOJEHCTBUN: KOHKYpPEHIHS,
XMIIHUYECTBO, TMapa3UTU3M, MYTyadu3M, KOMMEHcalu3M (Haxj1eOHUYeCTBO,
KBapTUPAHTCTBO),  aMEHCANu3M,  HEWUTpanu3M. 3HaueHHe  OHOTHYECKHX

B3aHMOI[eI>10TBPII>i JJI1 CYIIECTBOBAHU OPraHU3MOB B ITPUPOJHBIX COO6IHCCTB&X

3.5

DKOJIOTHYECKHE XapaKTCPpUCTUKU ITOITYJIAINHN. OCHOBHBIE TTOKa3aTean MOIMYJIA NN :
YUCJICHHOCTb, INNIOTHOCTb, POXIAACMOCTb, CMCPTHOCTb, IIPHUPOCT, MHUI'PALHA.

[[I/IHaMI/IKa YHUCJICHHOCTH IOIYJIAIIUA U eé peryisanugd

COO6H.[€CTBa H 3KOJIOTHYCCKHUEC CUCTCMBI

4.1

CoobmiecTBo opraHuzmMoB — OuoneHo3. CTpyKTypsl OHOIIEHO3a: BHIOBasd,
IIPOCTPAaHCTBEHHAs, Tpoduueckas (mumenas). Bunbl-nomuHantel. CBsi3M B

OuoIeHO3E

4.2

Dkonorudeckne cuctembl (9kocuctemsbl). [lonstme 00 dKocucremMe U
ouoreorneHo3e. DYHKIMOHATbHBIE KOMIIOHEHTHI JKOCHUCTEMBI: TPOAYIICHTHI,

KOHCYMCHTbBI, PCAYLICHTHI. prrOBOpOT BCIICCTB U MMOTOK DHEPTUHU B S3KOCHCTCME.
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Tpoduueckue (nuiieBpie) ypoBHH 3KOcUcTeMBI. [InmieBsie enu u cetu. OCHOBHBIE
MIOKA3aTeNIN KOCUCTEMBI: OHMOMacca, MPOAYKIHSA. DKOJOTMYECKUE NUPAMUJIBL:
MIPOJYKIIMH, YUCIEHHOCTH, Ouomacchl. (CBOHCTBAa HSKOCUCTEM: YCTOWYMBOCTb,

camoperyiauus, pazsutue. Cykneccus

4.3

[IpupoaHble 3KOCUCTEMBI. DKOCUCTEMBI 03EP U PEeK. DKOCHCTEMAa XBOMHOIO WK
LIMPOKOJIMCTBEHHOTO JIEca.

AHTPONIOTr€HHBIE 9KOCUCTEMBI. ATpO3KOCHCTEMBI. YpOo3KoCHUCTEMBI.
Buonornyeckoe u X034HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCHCTEM.
buopazHooOpazue kak (¢aktop ycroWumBocTu dKocucteM. CoxpaHeHue

OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3emiie

4.4

VYuenue B.U. Bepuanckoro o 6uocdepe. ['panuiipl, coctaB u CTpykTypa Ouochepsl.
XKupoe BemectBo u ero ¢yHkmuu. OcoOeHHocTH OHochepsl Kak II0OanbHOU
sKkocucTteMbl. JluHamuyeckoe paBHOBecHMe H oOpaTHas CBsi3b B Owocdepe.
KpyroBopoTsl BemiecTB M OHOTEOXHMHYECKHE ITUKIBI AJIEMEHTOB (yriepona,

azota). 30HaIBHOCTH Onocheprl. OCHOBHBIE OMOMBI CYIITH

4.5

UenoseuectBo B Omocepe 3emsn. AHTPOTIOTCHHBIE M3MEHEHHS B Omocdepe.
['moGanbpHBIE SKOTOTHYECKHUE TPOOITEMBI.
OcHOBa  palMOHATBHOTO  YIPAaBJICHUS TMPUPOJHBIMH  pEecypcaMH H  HX

ucnoJsib3oBanue. JIoCTKeHNs OMOJIOTHH U OXpaHa MPUPOIbI
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MPOBEPSIEMBIE HA EI'D 110 BUOJIOI'NUA TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
IPOT'PAMMBI CPEJTHETO OBIIIET'O OBPA3SOBAHMUS

Kox
MPOBEPAEMOro

TpeOoBaHUS

IIpoBepsiemble TPeOOBAHHUSI K MPEAMETHBIM Pe3yJIbTATAM OCBOEHHS
OCHOBHO¥i 00pa30BaTe/ILHON MPOrPpaMMBbI CPETHET0 OOIIET0

o0pa3zoBanusi Ha ocHoBe ®I'OC

CpopMUpPOBaHHOCTh 3HAHMM O MECT€ W POJU OHUOJOTUHM B CHUCTEME
€CTEeCTBEHHBIX HayK, B (HOPMHUPOBAHUU COBPEMEHHOMN €CTECTBEHHOHAyYHOI
KapTUHBI MHUpa, B TO3HAHUM 3aKOHOB MPUPOJBI M PEIICHUH >KU3HEHHO
Ba)KHBIX COIUATBHO-3TUYECKUX, YKOHOMUUYECKHUX, IKOJIOTUUECKUX TTPoOIemM
YelloBEYeCTBa, a TaKkkKe B PEUIEHHWH BONPOCOB  PAIMOHAIBLHOTO
MPUPOJIOTIONB30BaHUsA, B (OPMHUPOBAHUU IIEHHOCTHOTO OTHOIICHHUS K
pHupojie, OOIIEeCTBY, YEIOBEKY; O BKIJIAJE€ POCCUHUCKHX M 3apyOe’KHBIX

YYEHBIX - OMOJIOTOB B pa3BUTHE OMOJIOTHH

Bnanenue cucremoii 3HaHUK 00 OCHOBHBIX METOJaX HAYYHOTO MO3HAHUS,
WCTIONB3YeMbIX B OHOJIOTMYECKHUX HCCIIEIOBAHUAX JKUBBIX OOBEKTOB M
AKOCHUCTEM (OTIHICaHUE, U3MEpPEHNe, TPOBEICHNE HAOIIOIEHUH ); CITIOCOOaMu
BBISIBJICHHSI M OIIEHKH aHTPOTIOTCHHBIX U3MEHEHUH B TIPUPOJIE.

YMeHHE BBIJIBUTAaTh THIIOTE3bl, IPOBEPATH HX OSKCICPUMECHTAIHHBIMH
cpenctBamMu,  GOpPMYIHpYsSd  I€JIb  WCCICNOBaHUS,  aHAIM3UPOBATH
MIOJIYYCHHBIC PE3YJIBTATHI U JCNIaTh BBHIBOJIBI.

BrisiBieHHE  3aBHCUMOCTH  MEXKAY  HCCICIYEeMBbIMH  BEJIWYMHAMH,
00BsICHEHHE TOJIYYEHHBIX PEe3yabTaToB U (OPMYIUPOBAHHUE BBIBOJIOB C

HCITIOJIb30BAHUCM HAYYHBIX HOHHTHﬁ, TeOpI/Iﬁ H 3aKOHOB

YMeHue BIageTh CUCTEMOM OMOIOTMYECKUX 3HAHMM, KOTOpas BKIIOYAET:
OCHOBOTOJIATral0IIKe OMOJIOTHUECKUE TEPMHUHBI U TOHATUS (’KU3HB, KJIETKa,
TKaHb, OpraH, OpraHW3M, BHUJ, TOMYIALHUS, 53KOCHUCTeMa, OHOICHO3,
ouocdepa; MeTabOIU3M, TOMEOCTa3, KIETOUHBI MMMYHHUTET, OMOCHHTE3
Oenka, OMOTMOTUMEDHI, JTUCKPETHOCTB, caMOperyJIsIus,
CaMOBOCIIPOU3BEACHHUE, HACJIE/ICTBEHHOCTb, M3MEHYUBOCTb,
SHEPro3aBUCUMOCTh, POCT U Pa3BUTHE);

Ouonornyeckue Teopun: kierounas teopus T. llIBanna, M. lllneiinena, P.
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BupxoBa; kinoHanbHO-cenektuBHOro wummynurera 1. Dpmux, W.N.
MeuHnkoBa, XpOMOCOMHAas Teopus HaciuencTBeHHOCTH T. MopraHna, 3akoH
3apoapieBoro cxoacrsa K. bapa, spomounonnas teopus Y. [lapBuHa,
CUHTETHYECKAs] TEOpHUs SBOJIOLMM, Teopus aHTpororeHe3a Y. /lapeuna;
Teopus OuoreorieHo3a B.H. CykaueBa; yuenne H./. BaBuioBa o meHTpax
MHOT000pa3us W TPOUCXOXKIEHHS KYIBTYpPHBIX pacTeHuid, ydenue A.H.
Cesep110Ba 0 IyTSIX U HAMIPaBJICHUAX BOIIoNNH, YueHue B.M. Bepnanckoro
- 0 Ouocdepe); 3akoHBI (eQMHOOOpA3Us MOTOMKOB IEPBOTO ITOKOJICHHSI,
pacilenjeHusl MPU3HAKOB, HE3aBUCUMOTO HACJEIOBaHUS MpPHU3HAKOB .
MeHnpnens; CHEIJIEHHOTO HaclelOBaHUS NPU3HAKOB U HapyLIEHUs
cuerieHus: rTeHoB T. MopraHa; ToMOJIOTHYECKUX PSIIOB B HACJIEICTBEHHOU
n3menunBocty H.M. BaBunoBa; renernyeckoro paBHoBecus Jx. Xapau u
B. Baitabepra; 3apoaprmeBoro cxonctsa K. bapa; Ouorenerndeckuii 3akoH
3. I'ekkens, @. Mromepa);

MIPUHIIUATIBI (YUCTOTHI TAMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHUMyMa 0. JluOuxa, 3KOIOTHYECKON MHpPaMHIIBI YHCET,
OMOMacChl M DHEPTHUN);

runote3bl (koamepBatHoit A.M. Omapuna, mnepBuyHOTO OynboHa JIxk.

XonpeitHna, mukpocgep C. Poxkca, pudo3zuma T. Yek)

YMmenune peuiaTb MOMCKOBBIC OHoJIOTHYECKHE 3aaa4M; BBISABIIATE IPUYUHHO-
CJICACTBCHHBIC CBA3H MCKIY UCCIICAYEMBIMU OHOJOTMYECKUMU O6’BeKTaMI/I,
nmponeccaM U SABJICHUAMH; ICJIATh BBIBOJAbLI M IIPOTHO3bI HA OCHOBAHUU
INOJIYYCHHBIX PE3YIIBTATOB;

COCTaBJIITh T'CHOTHUIIMYCCKHUE CXCMbl CKPCIIMBAHUA JIs1 Pa3HbIX THIIOB
HaCJICAOBAHUA IPU3HAKOB Y OPTraHU3MOB, COCTAaBJIAAITH CXEMbI IIEPCHOCA

BCHICCTB U SOHCPIUH B DKOCUCTEMAX (I_ICHI/I IIUTaHusA, ITUIICBBIC CCTI/I)

YMmeHue YCTAHABJIUBATb B3aUMOCBA3U MCKAY CTPOCHUCM U q)YHKHI/IHMI/II
OPraHon 0B, KIJICTOK pPAa3HBIX TKaHeﬁ, opraHaMuv U CUCTEMaMH OPIraHOB Y
paCTeHHﬁ, JKUBOTHBIX W YCJIOBCKA, MCKAY ISTallaMUu oOMeHa BCIICCTB,
OTallaMU KJIETOYHOI'0 HUKJIA U KU3HCHHBIX LUKIIOB OPraHU3MOB; 3TallaMU
3M6pI/IOHaJ'ILHOFO pa3BUTHA; TCHOTHUIIOM U (I)GHOTI/IHOM, (I)eHOTI/IHOM n
(I)aKTOpaMI/I CpCabI O6I/ITaHI/I5{; nponeccaMu 3SBOJIIONUH;  IBUKYITUMU
CHJIaMHU  AHTPONIOI€HE3d; KOMIIOHCHTAMH PAa3JIMYHBIX SKOCUCTEM H

HpI/ICHOCO6J'ICHI/I${MI/I K HUM OpPraHn3MOB
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YMeHHe BBIJIENATh CYIECTBEHHBIE TPU3HAKY:

CTPOCHHS BHUPYCOB, KJIETOK MPOKAPHOT U IYKAPUOT; OJHOKIETOYHBIX WU
MHOTOKJICTOUHBIX OpPraHU3MOB, BHJIOB, OHOTCOIICHO30B, HJKOCHUCTEM H
Oouocdepsl; CTPOCHHUST OPraHOB M CUCTEM OPraHOB PACTCHUM, KUBOTHBIX,
YeJIOBEKa; MPOIIECCOB KU3HEACATEIBHOCTH, MPOTEKAIOIUX B OPraHU3Max
pacTeHui, )KMBOTHBIX M YEJIOBEKAa; OMOJOTMYECKUX IPOIECCOB: OOMEHa
BeniecTs (MeTabom3M), HH(GOPMALIMHU U IPEBPAILICHHUS SHEPTUH, OPOKEHHS,
aBTOTpO(pHOTO ¥ TeTepoTpOoPHOrO THUTOB TUTAHHS, (OTOCHHTE3a U
XeMOCHHTE3a,  MHTO3a,  Meio3a, TrameTroreHe3a, AMOpHOTeHe3a,
MOCTOMOPHUOHATIBHOTO ~ Pa3BHUTHUS, PAa3MHOXCHHUS, WHAWBUIYaJIHLHOTO
pa3BuTHs Oopranu3ma (OHTOTE€HE3a), B3aMMOJICHCTBUS TE€HOB, TE€TEPO3UCA;
JEWCTBUH HMCKYCCTBEHHOTO OTOOpa, CTAOMIIM3HPYIOMIETO, IBMXKYIIETO H
pa3phIBAIOIIEr0  €CTECTBEHHOTO  OTOOpa;  ajuloNmaTpuyeckoro |
CHMITaTPUYIECKOTO BUI000Pa30BaHUsI;, BIMSHUS JBWKYIIAX CHJT IBOJFOIHH
Ha TEeHO(OH] TMOMYISALWU; MPUCIOCOOICHHOCTH OPraHu3MOB K cpene
oOuTaHus, YepeaoBaHus HAIPABICHUH SBOIIOINH;, KPYTOBOPOTA BEUIECTB U

IIOTOKA SHEPIruK B SKOCHUCTEMAX

ChopMupOoBaHHOCTh YMEHHS BBIIIEIISATH CYIIIECTBEHHBIC TIPU3HAKU BUPYCOB,
KJIETOK TPOKAPHOT M DYKAPUOT; OIHOKICTOYHBIX M MHOTOKJICTOYHBIX
OpraHuW3MOB, BHUJOB, OHOTEOIICHO30B M DJKOCHUCTEM; OCOOCHHOCTH
IPOIIECCOB OOMEHa BEIIECTB M NPEBPALICHHS JHEPTUUM B KIETKE,
¢doTocHuHTE3a, IIACTUYECKOTO M YHEPreTHYECKOr0 OOMEHa, XeMOCHHTE3a,
MUTO3a, Mei03a, OIUIOJOTBOPECHHUS, pa3BUTUS W Pa3MHOKEHHS,
WHIUBHUIYaJbHOTO pa3BUTHUS OpraHu3Ma (OHTOTEHe3a), OOphOBI 3a
CYILIECTBOBAHHE, €CTECTBEHHOT'O orbopa, BUI000pa30BaHMs,
NPUCIIOCOOJICHHOCTH  OPraHU3MOB K  cpele  OOWTaHWs,  BIIMSHUSA
KOMIIOHEHTOB JKOCHCTEM, aHTPOIOTCHHBIX HM3MEHEHHH B 3KOCHCTEMax
CBOCH MECTHOCTH, KPYrOBOpPOTa BEUICCTB M NPEBPALICHHUS SHEPTHU B

ouocdepe

YMeHHe HCIoaIb30BaTh COOTBCTCTBYHOIIIUC APTYMCHTHI, 6I/IOJ'IOI"I/ILIGCKYIO
TCPMUHOJIOTUIO U CHUMBOJIMKY IJId NOKA3aTCJIbCTBA POACTBA OPraHU3MOB
pPa3HbIX CHUCTEMATUYCCKUX TPYIIII,; B3aUMOCBA3HU OPraHU3MOB U CpPCIbI
OGI/ITaHI/IH; CANHCTBA YCJIOBCUCCKUX pacC, HCO6XOI[I/IMOCTI/I 340pOBOT0 06pa3a

JKU3HU, COXPAHCHUSA pa3H006pa3I/I;1 BUJIOB U JKOCHUCTEM KaK YCIIOBHA
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COCYHICCTBOBAHUS NPHUPOALI K YCTIOBECYCCTBA

YMeHHe  KPUTHYECKH  OLEHHBAaTh  HMH(OpMamuio  OHOIOTHYECKOTO
COZICp)KAaHUS; MHTEPIPETUPOBATH OSTHUECKUE ACIEKThl COBPEMEHHBIX
WCCIIeIOBaHUN B OWOJIOTHH, MEAWLUHE, OMOTEXHOJOTHH; paccMaTpuBaTh
100abHBIE SKOJIOTUYECKHE TPOOIeMbl COBPEMEHHOCTH, (POPMHUPOBATH TI0

OTHOIICHHUIO K HUM CO6CTBCHHyIO IIO3HUIIUIO
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HEPEYEHD 3JIEMEHTOB COAEP KAHUSA, IIPOBEPAEMBIX HA EI'D
1O BUOJIOT'HA

Kox

HpOBepﬂeMLIﬁ JIEMEHT COACPKaHUA

Bbuomorns xak HayKa. JKuBnle cucTeMBI 1 X HU3YyUYCHHUC

1.1

CoBpemeHHast OMOJIOTHS - KOMIUIEKCHAs HayKa. buonorndeckue HayKu U U3ydacMbie
HMHN HpO6J'I€MI)I. q)yHIIaMCHTa.HBHBIG, IMPUKIIAJAHBIC W IIOUCKOBBIC HAYYHBIC
WCCTIEIOBaHMS B OMOJIOTHU.

3HaueHre ONOJIOTHH B (JOPMUPOBAHUHU COBPEMEHHOW €CTECTBCHHO -HAYYHOH KapTHHBI
mupa. [Ipodeccun, cBsizannbie ¢ OHooTHeld. 3HAYEHUE OMOJIOTUM B MTPAKTHYECKOU
NECSTEIILHOCTH YEJIOBEKA: MEIUITUHE, CEJIBCKOM XO3SHCTBE, IMPOMBIIUICHHOCTH,

OXpaHe IPHUPOJIbI

1.2

XKusble cucteMbl Kak mpeaMmeT u3ydeHusi Ouosiornu. CBOWCTBA >KHMBBIX CHCTEM:
€IMHCTBO XHMHYECKOTO COCTaBa, JIUCKPETHOCTh U LEIOCTHOCTb, CIOXHOCTh H
YHOPSA0YEHHOCTh CTPYKTYpBHI, OTKPBITOCTb, caMoOpraHu3anus,
CaMOBOCIIPOU3BEJICHUE, PA3APAKUMOCTh, U3MEHUYUBOCTh, POCT U pa3BUTHE.

YpOBHM OpraHu3aluu >KUBBIX CUCTEM: MOJEKYJISIPHBIM, KIECTOYHBIM, TKaHEBBIH,
OpraHW3MEHHBIN, TOMYISIIMOHHO-BUIOBOM, YKOCHUCTEMHBIN (OHOTEOIICHOTUYECKHH),
ounocdepnsriit. [Iporecchl, mpoucxoasimue B KUBbIX cucTteMax. OCHOBHBIE TPU3HAKHI

#uBoro. JKu3np kak popma cyiecTBoOBaHUS MaTepUn

1.3

Mertoapl Ouonornyeckoi Hayku. HabOmiomenue, wu3MepeHHE, OSKCIIEPHUMEHT,
cucTeMmarusanus, MetaaHanus. [lonarue o 3aBUCHMOI 1 HE3aBUCUMOM MepeMEHHOM.
[TnanupoBanue sxcriepumenTa. [locranoBka u mpoBepka runote3. Hynesas runoresa.
[TonsiTHe BEIOOPKH U €€ 10CTOBEpHOCTh. Pa3opoc B Gnonorndeckux nanubix. OneHka
JOCTOBEPHOCTH TMOJIYYEHHBIX pPE3ylIbTaToB. [IpUYMHBI HMCKaXEHHUS pPE3ylIbTaTOB

OKCIICPUMCHTA. IToHsiTHE CTAaTUCTHYECKOTO TECTa

Knerka xak Onoyiornueckast CHCTeMa

2.1

Knerka - cTpykTypHO-(QYHKIMOHaNIbHAs €IMHULA XHUBOro. Mcropusi OTKpBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. LlIBann, M. HneiineH,
P. BupxoB). OCHOBHBIE ITOJIOEHUSI COBPEMEHHOM KIETOYHON TEOpUH.

Metoabpl MOJIEKYISIPHOH M KJIETOYHOM OHOJIOTMH: MUKPOCKOIHS, Xpomarorpadus,
aNeKTpoopes, METO MEUEHBIX aTOMOB, JH(depeHnnanbHoe HeHTpUYTupoBaHue,

KYJIBbTUBHUPOBAHUC KIICTOK
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2.2

XUMHUYECKUN COCTAB KIETKU. MaKpo-, MUKPO- U YIBTPAMUKPO3JIEMEHTHI. Boma u ee
pOJIb KaKk pacTBOPUTENS, peareHTa, ydacTHE B CTPYKTYpUPOBaHUM KIIETKH,
TETUIOPEryIAuu. MuHepaJbHbIE BEIECTBA KIETKH, UX OHonornyeckas poib. Poib
KaTUOHOB U aHMOHOB B KJIETKE.

buonornveckue nomumepsl. benkn. AMHUHOKUCIOTHBINA cocTaB 0eiakoB. CTPyKTypHI
O0enkoBOM MoJieKyibl. [lepBuuHas cTpykrypa Oenka, menTUAHas CBsA3b. BropuuHasi,
TpETUYHAsi, YeTBEpTHUYHAs CTPyKTypbl. Jlenarypauusa. CBoiicTBa  OENKOB.
Krnaccudukarus 6enkoB. bronorunueckne GpyHKIIN OSIKOB.

VYrneBoapl. MoHOCaxapuibl, JUCAXapUIbl, OTUTOCAXAPHIbI U ToJucaxapuabl. OOmuii
IUIaH CTPOEHUss U (PU3UMKO-XMMHMUYECKHE CBOWCTBa YINIEBOAOB. buonormueckue
(YHKIIMU YTIIEBOJOB.

Jlununael. TunpodunsHO-ruapo@obHBIe cBoiicTBa. Kitaccudukanus TUNHIOB.
Tpurmuuepuasl, ¢ochomunuapl, BOCKH, CTepou]bl. buonorumueckue ¢GyHKIUU
munuaoB. OO1re cBoiicTBa OMOJIOrMUECKUX MEMOpaH - TEKY4eCTb, CIIOCOOHOCTh K
CaM03aMBbIKaHHIO, MTOJTYITPOHHUIIAEMOCTb.

Hyknennosele kucnotsl. JIHK n PHK. CrpoeHune HYKIEHMHOBBIX KHCIIOT.
Hyxneoruapt. [Tpunnun kommnementapHocTh. [Ipasuno Yapradda. Crpykrypa JJHK
- nBOMHas crnmpanb. MectoHaxoxaeHue u ouonorndeckue ¢yaknuu JJHK. Bugp
PHK. ®yunknuu PHK B kietke.

Crpoenne wmosiekynsl AT®. Makpospruyeckue cBszu B MoJiekyne ATO.
buonornueckue dynknuun AT®. BoccTtaHOBICHHBIC MEPEHOCUYUKH, X (DYHKIIUU B
kierke. CexkBenupoBanue JTHK.

CrpykrypHas 6uosorus: 6MoxuMuueckue u Onopu3NIECKrUe UCCIEOBAHMS COCTaBa

Y IPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYI

23

Tumel  kJeTok:  SykapuoTHuyeckass W npokapuoTuyeckas.  CTpyKTypHO-
(byHKIMOHAJIBHBIE 00pa30BaHUS KICTKU.

Crpoenne mnpoxapuoTHueckoi kieTku. Kierouynas creHka Oakrepuil M apxeil.
Oco0eHHOCTH CTPOEHUsI reTepoTPO(HON U aBTOTPO(PHOI MPOKAPHOTHUECKUX KIIETOK.
MecTo 1 posib IPOKapuoT B OHMOLIEHO3aX.

Crpoenrie M (QYHKIMOHUpPOBAHUE DSYKapHOTHUECKOM KieTku. Ilmazmarmueckas
MeMOpaHa (mnazmanemma). CTpykTypa Ia3maruueckoi memOpanbl. Tpancnopt
BEIIECTB 4epe3 IulazMaTuyeckyro MeMOpany: naccuBHbIl (Auddy3us, obnerdeHHas
middys3us), akTUBHBIA (NEPBUYHBIA M BTOPUYHBIM aAKTHBHBIA TPaHCIIOPT).
[TonynponumiaeMocts MeMOpanbl. PaboTa Harpuii-kanneBoro Hacoca. DHAOIMTO3:

MUHOIMTO3, (arormTo3. Dk3o1mTo3. Knetounas creHka. CTpykTypa u (QyHKUIUU
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KJIETOYHOW CTEHKHU pacTeHU, rpuOoB.

Huromnnasma. [{utozoins. Hutockener. JBmwkenue nutoriazMbl. OpraHouIbl KIETKH.
OnHoMeMOpaHHBIC OPTaHOUIBI KJICTKH: dHAOIUIa3Marndeckas cetb (JI1C), anmapar
lonbKK, TU30COMBI, X CTpOEHHE M (YHKIHH. B3auMOCBS3b OJHOMEMOpPaHHBIX
opraHouioB KieTku. CTpoeHue rpany/sipHoro perukyiyma. CUHTE3 pacTBOPUMBIX
OEJIKOB. Cunres KJICTOYHBIX  MeMOpaH. I'manxuit (arpanynsipHbIN)
SHIIOTIA3MATHYEeCKU peTukynyM. CekperopHas GyHKIHS anmapara [ oibmKu.
TpaHcnopT BemecTB B KJIETKe. Bakyonu pacTUTENBHBIX KIETOK. KIETOYHBIM COK.
Typrop.

[TomyaBTOHOMHBIE OpraHOW/IbI KJIETKA: MUTOXOHAPUH, TUTACTH/IBI.

Crpoenue 1 GyHKIUN MUTOXOHIpUI U TutacTu/. [lepBryHble, BTOpUYHBIE U CJIOKHbBIE
mIacTuapl  (POTOCHUHTE3UPYIOMIUX  AYKApHOT.  XJIOPOIJIACThI,  XPOMOILIACTHI,
JIEMKOIUIACTHI BBICIIMX PACTECHUM.

HememOpanubie opranouasl kietkn CrpoeHne u  (QyHKIMM HeMeMOpaHHBIX
OpraHouioB KJIeTKU. Pubocombl. MukpodpunameHTsl. MBbIlIeYHbIE  KIETKH.
Muxkpotpy6ouku. Kierounsrif nentp. CTpoeHue u IBHKEHUE )KTYTUKOB M PECHUYEK.
MukpoTpybouku nutoruiazmel. LleHTprob.

SAnpo. O6onouka sapa, XpOMaTUH, KAPUOILIA3MA, SAPBILIKU, X CTPOCHHUE U (PyHKLIUH.
SAnepubiii GenkoBbId MaTpukc. [IpocTpaHCTBEHHOE PACIHONOKEHHE XPOMOCOM B
uHTepha3zHoM sape. benku XpoMaTuHa - TUCTOHBI.

Knerounsle BxiatoueHuss. CpaBHHUTEIbHAs XapaKTEPUCTUKA KJIETOK 3YKapHOT

(pacTuTeNnbHOM, )KUBOTHOM, TPUOHOM )

2.4

AccuMMISIIMSA M TUCCUMMWJISIIMS - JIBE€ CTOPOHBI Merabonmu3ma. Tumbl oOMmeHa
BEIIECTB: aBTOTPO(HBIA M TeTepoTpodHBIA. YuacTne KHCIOpoAa B OOMEHHBIX
nporeccax. JHepreTuueckoe odecreueHne KieTku: npespanienne ATO B 0OMeHHbBIX
npoueccax. @depMeHTAaTHBHBIM XapakTep peakuud KIETOYHOTO MeTadonm3Ma.
depMeHTHI, UX CTPOSHHE, CBOMCTBA M MeXaHU3M JelcTBus. KodepmenTsl. OTnnyans
(epMEHTOB OT HEOPraHWYECKUX KaTaliu3aTopoB. belKu-akTWBaTOpsl M OENKH-
MHTUOUTOPBL. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATHBHBIX PEAKLIUI OT pa3IUYHBIX
(baxTopoB.

[lepBuuHBIii CHHTE3 OpraHM4eckux BemiecTB B kierke. DorocuHTes. Ponb
XJOpOIUIacToB B mporecce QortocuHTe3a. CBeToBass W TeMHOBas  (asbl.
[MponykTuBHOCTh (poTOCHHTE3a. BimsHMe pa3nuuHBIX (DAKTOPOB Ha CKOPOCTh
¢orocunresa. 3HaueHue (HOTOCUHTE3A.

XemocunTe3. Pa3HooOpa3ue OpraHM3MOB-XEeMOCHHTETHUKOB: HHUTPUDHUIIUPYIOIIHE
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OakTepuu, }Kene300aKTepuu, CepoOAKTepUH, BOJOPOIHBIC OakTepuu. 3HAUCHUE
XEMOCHHTE3A.

AnaspoOHble opraHusmbl. Buabl Opoxenus. IIpomgykTel OpokeHMS U UX
WCIOJB30BaHUE YEIOBEKOM. AHa’poOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUM U BO3OynUTENH OOJIC3HEM.

AdpoOHBIC OpraHU3MBbL. DTaIlbl JHEPTETUICCKOTO 0OMeHa. [10roTOBUTEIbHBIN JTal.
[ukonu3 - 6eCKUCIOPOIHOE PACIIETIIIEHUE [IIFOKO3BI.

buosornueckoe OKHCIIEHHE, WM KIETOYHOE JbIXaHue. Poinb MHUTOXOHIpUN B
npoueccax Ouosiornueckoro okucieHus. Luxnnyeckue peaxnuu. OKuCIUTETBHOE
dbochopunupoBanue. I[lpeumyriecTBa a’poOHOTO MyTH OOMEHA BEIIECTB TEPen

aHa’poOHBIM. D (HEKTUBHOCTh SHEPTETUUECKOTO OOMEHA

2.5

Peaknun wmarpuunoro cuHTe3a. [IpUHIMN KOMIUIEMEHTapHOCTH B  PEAKIUSIX
MaTpUYHOTO cHHTe3a. Peanusarmst HacieacTBeHHOW uMHpopmanuu. [eHernueckuit
Kox, ero cmoucTBa. Tpanckpumnumss - Marpuudbld cuHTe3 PHK. IIpuHnummner
TPAHCKPUIIIIMK: KOMIUIEMEHTApPHOCTh, AHTUIIAPAUICTLHOCTh, ACUMMETPUYHOCTD.
Tpaucnsius u ee sTansl. Yuactue TpancnopTeix PHK B 6uocunTtese 6enka. Yenosus
onocunTe3a 6enka. KonupoBanue aMuHOKHUCIIOT. Potk ppubocomM B OnocuHTE3€e OemKa.
Opranuzanyst reHoma y MNpOKapuoT M 3YKApuOT. Perymsanus akTHBHOCTH T'€HOB Yy
npokapuotT. ['umoreza omepona (P. XKako6, K. Mano). Perymsmus oOMEHHBIX
npoieccoB B kieTke. Kiietounslii romeocras.

Bupychl - HekiieTouHble POPMBI )KU3HU U OOIUTraTHbIE Tapa3uThl. CTpOeHHE MPOCTHIX
U CJIO)KHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprO(aros.

BupycHbie 3aboneBaHus denoBeka, >KMBOTHBIX, pactenmit. CIIMJ], COVID-19,

CoHuaJIbHbIC U MCAULUHCKHUC HpO6J’I€MBI

2.6

Knetounsiii nuki, ero nepuonsl u perynsauusa. Marepdaza u muto3. OcoGeHHOCTH
MpoLIeCCOB, TMpoTeKalmux B wuHTepdaze. lloarotoBka KIETKH K JICICHHUIO.
[Ipecunrernyeckui (MOCTMUTOTHYECKHI), CUHTETUYECKHI U IMOCTCUHTETUYECKUN
(IPEeMUTOTHYECKHI ) IEpUOIBI HHTEP(a3bI.

Marpuunsiii  cunre3 JHK-perummkanmsa. IlpuHnuner  perumkanmn — JJHK:
KOMIUIEMEHTApPHOCTb,  IOJIyKOHCEPBAaTUBHBIA  CHHTE3,  AHTUIIAPAJUICIBHOCTD.
Mexanusm permmukanun JTHK. Xpomocomsl. Ctpoenue xpomocom. Tenomepsl u
TenoMepasza. XpoMOCOMHBINM HA0Op KIETKH - KAPUOTHUTI. JIUTIIOMAHBIN 1 TarIONIHbIH
HabopbI XxpoMocoM. ['oMoioruuHbie XpoMOCcOMBI. [10JI0BBIE XPOMOCOMBI.

Jlenenne kneTku - MuTo3. CTaguu MUTO3a U MPOUCXOAAIIME B HUX NpoLecchl. TUIIbI

MHTO3a. KapI/IOKI/IHe3 U IUTOKHMHE3. bHollorndeckoe 3Ha4€HHE MHMTO3A. PCFyJI}II_II/IH
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MUTOTHYECKOTO IMKJIa KJIEeTKH. [Iporpammupyemast KiieTouHasi THOeb - alomnTo3.

OyHKIIMOHAJIbHAS TCHOMHKA

Opranusm Kak OHOJIOTHYECKast CHCTeMa

3.1

OnHOKJIETOYHbIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHbIE OPraHU3Mbl U MHOI'OTKaHEBBIE
OpraHHU3MBbl.

@opMBbl Pa3MHOXKEHUSI OPTaHU3MOB: Oecroioe (BKJIKOUasi BEreTaTUBHOE) U MOJIOBOE.
Bunsl Oecrnionoro pasMHOKEHHs: TOYKOBaHHE, CIOpPYIsnus, (parmeHTanus,
KIIOHUPOBAHHUE.

[TonoBoe pa3zmHoxeHue. [TonoBbie kiaeTku, uau rameTrsl. Meio3. Ctaaun Mmeiosa.
[ToBenenue xpomocoM B Meno3e. KpoccrnHrosep. bronorndecknii CMbICI Meio3a
IIOJIOBOTO ITpoliecca. Melo3 1 ero MeCTO B )KU3HEHHOM LIUKIIE OPTraHU3MOB.
[Ipen3aponpimeBoe pasButue. ['ameroreHe3 y >KUBOTHBIX. [loJOBBIE JKene3bl.
OO6pazoBaHue M pa3BUTHE MOJIOBBIX KJeToK. CnepmaroreHe3 u ooreHe3. CrpoeHue
MOJIOBBIX KJIEeTOK. OIUIonoTBOpeHHEe U 3IMOPHOHAJIbHOE pa3BUTHE >KUBOTHBIX.
CriocoObI OTIJI0IOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.
WnnuBuayansHoe pasButue opraHu3MoB (oHToreHe3). Craaum smOpuoreHesa
JKUBOTHBIX (Ha mpumepe Jsarymku). Jpoomenue. Tunsl apobnenus. OcoOCHHOCTH
IpOOJICHHUST MIICKONUTAIOIMINX. 3apOJBIIICBbIC JIMCTKH (TacTpyismms). 3akiiaaka
OpPraHoB W TKAaHEM U3 3apoJbIIIEBBIX JINCTKOB. B3anMHOe BiusHHE YacTel
pa3BUBAOIIETOCS 3apoipliia (dMOpHOHAIbHAsA WMHAYKIHS). 3aKkiajka IUIaHa
CTPOCHMs KMBOTHOTO KaK pe3ylbTaT HepapXMUeCKUX B3aMMOJEHCTBUH TI'€HOB.
BnusiHue Ha sMOpHOHaANBbHOE PAa3BUTHE Pa3IUYHbIX (PAKTOPOB OKPYKAIOLIEH Cpesibl.
Poct u pa3zButue xuBoTHbIX. [locTamOpuonanbhelil nepuoa. IIpsmoe u Henpsmoe
pa3Buthe. PasButue c meramopdo3oM y O€CIO3BOHOYHBIX M IO3BOHOYHBIX
XKHUBOTHBIX. buojoruueckoe 3HauyeHHE MPSIMOTO M HENPSIMOIO pa3BUTHS, HUX
pacripocTpaHeHue B npupoze. Tumsl pocta KUBOTHBIX. DaKTOPB! peryasuuu pocra
KHUBOTHBIX M 4YesoBeka. CTaauu MoCTAIMOPUOHATIBHOTO PA3BUTUSA Y JKMBOTHBIX U
yenoBeka. [leproabl oHTOreHe3a yenoBekxa.

PasmHoxeHue u pa3Butue pacteHuil. ['amerodut u cnopoput. Meiio3 B )KU3HEHHOM
nukie pacrenuil. OOpazoBaHue crop B Ipoliecce Meio3a. ['ameTorenes y pacteHuil.
OmnonoTBOpeHHME M pa3BUTHE  PACTUTENBHBIX  OpraHu3MoB.  [IBoiiHoe
OIUIOZIOTBOPEHHE Y LBETKOBBIX pacTeHHi. OOpa3oBaHME U pa3BUTHE CEMEHHU.

MexaHU3MBI peryisinu OHTOTCHE3a y paCTCHI/Iﬁ 1 KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUS W PA3BUTHA I'CHCTUKH KAaK HAYKH. OcCHOBHBIEC T€HETUYCCKHE

TIOHATUA n CHUMBO/JIBI. T'oMomoruunsie XpOMOCOMEI, AJIJICJIbHBIC T'CHBEI,
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AJIBTCPHATUBHBIC MMPU3HAKHU, I[OMI/IHaHTHBIf/i n peHeCCHBHBIﬁ IMPpU3HAK, TOMO3UI'0TA,
reTcpo3nrora, 4ucras JIMHUA, I‘I/I6pI/II[BI, T'CHOTHII, (beHOTI/IH. OcHOBHBIE MCTObI

TeHETHKH: THOPUIOJIOTHYECKUH, IIUTOIOTUYECKHI, MOJEKYISPHO-TEHETUYECKH

3.3

Momnorubpunsoe ckpemuBanue. [lepBoiii 3akoH MeHaensi - 3aK0H eIuHO0Opa3us
ruOpuI0B NepBOTO NOKOJIeHUs. [IpaBuino nomuHupoBanus. Bropoii 3akon Mennens -
3aKOH pacCIICIUICHUS] TPU3HAKOB. [lUTONOTMYECKHE OCHOBBI MOHOTHOPHIHOTO
CKpeuiuBaHus. [ UIoTes3a 4ucToTH raMer.

AHanmzupyromiee  ckpemyBaHue. [IpoMexyTouHbIld — XapakTep HACIEIOBAHMS.
Pacmennenne npu3HaKkoB MPU HENOJIHOM JIOMUHUPOBAHUH.

JurubpunHoe ckpeniuBanue. Tpetuil 3axkoH MeHzaens - 3akOH HE3aBHUCHMOIO
HacJeJ0BaHMs pu3HakoB. [{utosornueckre 0OCHOBBI TUTMOPHUIHOTO CKpPEIIMBAHMSL.
CuernienHoe HacnenoBaHue mnpusHakoB. Paborel T. Moprana. CuenneHHoe
HACJIEI0BAHNE I€HOB, HAPYIICHHE CLIETUICHHS] MEXly T€HaMH. XPOMOCOMHAs TEOPUS
HAaCJIEICTBEHHOCTH.

I'eneTnka nosa. XpoMoCOMHBIN MEXaHNU3M OIPENEIeHUs 1M0Ja. AYTOCOMBI U IIOJIOBBIE
XpOMOCOMBI. ['OMOTaMeTHBII M TE€TEpOTraMeTHBIM NOJ. [eHeTHueckas CTpyKTypa
IIOJIOBBIX XpoMocoM. HaciienoBanne npru3HaKkoB, CHEIJICHHBIX € TIOJIOM. [ eHOTHIT Kak
negocTHass cucreMa. IlmeloTponuss -  MHOXKECTBEHHOE  JEHCTBME  T'EHA.
MHOXeCTBEHHBII AJUICIIN3M. BsaumoneiictBue HealJIEIbHBIX T'€HOB.

Kommiementapuocts. Onucras. [loaumepus

3.4

BsaumopeiictBue reHotumna u cpeasl npu GopmupoBanuu ¢penorumna. MizmeHunBocTh
npu3HakoB. KauecTBeHHbIE M KOJMYECTBEHHbIC NMPU3HAKH. BUIBI M3MEHUMBOCTH:
HEHACJIEZICTBEHHAs U HACJIEeCTBEHHAs!.

MomudukanmonHas  U3MeHYMBOCTb.  Pomb  cpeasl B popMHpoBaHHU
Mo IM(UKaMOHHON n3MeHYnBoCTU. Hopma peakumu npusHaka. BapuannoHHslil psij
u BapuauuoHHas kpuBas (B. HWoranmncen). CpoiictBa MoaupUKAIIMOHHOMN
W3MEHYUBOCTH.

I'enoTunuueckas n3MeHYUBOCTh. CBOMCTBAa T€HOTUITUYECKOW M3MEHYMBOCTU. Bubl
TeHOTUITMYECKON M3MEHUYNBOCTU: KOMOWHATUBHAS, MYTAI[HOHHAS.

KomOunathBHasT W3MEHYHBOCTh. Meiio3 U TMONOBOM TpOIECC - OCHOBA
KOMOWHATHUBHOW M3MEHUYMBOCTH. Pollb KOMOWHATHBHOW M3MEHUMBOCTH B CO3JIaHUU
TeHETUYECKOTO Pa3HOOOpasus B Mpe/iesax OJHOTO BUA.

MyranronHass ”3BMEHYUBOCTh. BUJIbI MyTaluii: TeHHbIE, XPOMOCOMHbBIE, TEHOMHBIE.
CrnoHTaHHbIE M WHAYUUPOBAHHBIE MYyTallMU. SAepHbIE M LUTOIIa3MaruuecKue

MYyTalnuu. CoMarnyeckye U I0JI0BEIC MyTalluu. HpI/I‘-II/IHBI BO3HHMKHOBCHU MYTaHHﬁ.
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MyrtareHsl ¥ UX BIMSHUE Ha OpraHU3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO Tpoliecca.
3aKkoH TOMOJIOTUYECKHUX PAJIOB B HaciencTBeHHo uaMenuunBoctu (H.U. BaBumos).

BHGSII[GpHaSI N3MCHYHMBOCTH U HACJICACTBCHHOCTD

3.5

KapuoTun yenoseka. MexayHapoaHasi mporpaMma HCClIeJOBaHUSI TeHOMA YeJIOBEKa.
Metonpl  M3y4eHHS] TEHETUKH 4YeJlIOBEKAa: TEHEaJOTHYeCKHi, OJIM3HEIOBHI,
LUTOTCHETUYECKUH, MOMYISIIITHOHHO-CTATUCTUYECKHUI, MOJICKYJISIPHO-TE€HETUUECKUH.
CoBpeMeHHOE  OmpelejeHUe TEeHOTHUIA: IOJHOTCHOMHOE CEKBEHHUPOBAHHUE,
FeHOTUIIMpOBaHUEe, B TOM uucie ¢ nomompto III[P-ananuza. HacmencrBenHbie
3a00eBaHusl 4esoBeKa. [ €HHbIE U XpPOMOCOMHBIE OOJIE€3HU 4elloBeKa. bonesnu c
HACJIEACTBEHHON MPEapacoIOKEHHOCThI0. 3HAUCHUE MEAMIIMHCKOM TE€HETHUKH B
MPEIOTBPAIIEHUN W JICUEHWU TEeHETHYECKUX 3a0oyieBaHUM dYenoBeka. CTBOJIOBbIE

KIJIIETKH

3.6

JoMecTukanus u celnekus. 3apoKICHHE CEeJIEKIUN U JoMecTukanuu. Ydyenue H.1.
BaBuiioBa o 1ieHTpax MpoUCX0KIEHHSI U MHOTO00pa3us KylIbTypHBIX pacTeHuil. Posb
CEJICKIIUM B CO3JJaHUHU COPTOB PACTEHUH W MOPOJ )KMBOTHBIX. COpT, MOpoja, MTaMM.
3aKOH rOMOJIOTHYECKHX PSIOB B HacieACcTBeHHOM naMenunBoctu H.W. BaBuiiosa, ero
3HAYEHUE TSI CEJICKITMOHHONW PabOTHI.

Metonel  cenekMoHHOW — paboThl.  MICKycCTBEHHBIH  OTOOp: MacCOBBIM WU
WHIUBUTYAJIbHBIM. Ortanel KOMOWHAIIMOHHON CEJIEKIINU. UcnreiTanue
MIPOU3BOMTEIICH 1O TOTOMCTBY. OTOOP MO TEHOTHUITY C TTIOMOIIBIO OIIEHKH (heHOTHIa
MTOTOMCTBA U OTOOP MO TeHOTHUITY ¢ moMoIbio aHanu3a JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJI CEJEKIIMOHHON paboThl. PamuanuoHHBIN 1
XUMUYECKUA MyTareHe3 KaKk MCTOYHUK MYTallUi y KYJIBTYPHBIX ()OpM OPraHH3MOB.
Hcnonbs30BaHre TEHOMHOTO peAaKTUPOBAHUS U MeTOI0B pekoMOuHaHTHBIX JIHK s
MOJIY4E€HHS] UCXOJIHOTO MaTepuana JJis CeJICKIUH.

[Tonyuenue nonumouaoB. BHyrpuBHumoBas rulpuauzanus. ban3kopoacTBeHHOE
CKpelllMBaHue, UIU WHOpUIUHT. HepoicTBeHHOE CKpelluBaHUe, WIM ayTOpUIUHT.
I'etepo3uc u ero nmpuuunel. VMcnonb3zoBanue rereposuca B cenekuuu. OTnanieHHas
rubpuamnzanus. [Ipeomonenue Oecruioaust MEXBHAOBBIX THOPUIOB. JlOCTHXKEHHUS

CCIICKIIMH paCTeHI/Iﬁ H ) KUBOTHBIX

3.7

O6L6KTLI, HCIIOJIb3YEMBIC B OMOTEXHOJIOT WU, - KICTOYHBIC U TKAHCBBIC KYIIBTYPBI,
MUKPOOPraHU3MBbI, ux XapaKTCpHUCTHUKA. Tpa,[[I/II_[I/IOHHaH OMOTEXHOJIOTHS:
XHC6OHCHCHHC, MOJIYUCHUC KHUCJIOMOJIOYHBIX MMPOAYKTOB, BHUHOACIIUC.
MPIKpO6PIOJ'IOl“PI‘ICCKPIﬁ cuHTe3. OOBEKTHI MI/IKpO6I/IOJ'IOF WYECKUX TEXHOJIOTHH.

HpOI/I3BO,Z[CTBO 6CJ'IKa, AMHWHOKHCIIOT u BUTaMHWHOB. I/ICKYCCTBGHHOG
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OIUIOZOTBOPEHUE. PEKOHCTPYKIIMS AMIIEKIETOK U KIIOHUPOBAaHUE KUBOTHBIX. MeTon
TPAHCIIAaHTALUU SJEP KIETOK.

XpOMOCOMHAsi W TIeHHasg HHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€HAa W
KoHCTpyupoBanue pexkomMOmHaHTHBIX JIHK. JlocTMKEHHST ©  MEpPCIEKTHBBI
XpOMOCOMHOW UM  TIEHHOW  HHXEHEpUU. MeauuMHCKHE  OMOTEXHOJIOTHUH.

HMcnonp30Banne cTBOJIOBBIX KJIIETOK

CucreMa 1 MHOT0OOpasue OpraHnvecKoro Mupa

4.1

buonorudeckoe paznooOpaszue opranu3mMoB. COBpeMEHHAsI CUCTEMa OPTaHMIECKOTO
mupa. [lpuHIOUIEI KIaccupukanuu opraHu3MoB. OCHOBHBIE CHCTEMATHUYECKUE
TPYIIITBI OPTaHU3MOB.

OCOOCHHOCTH CTPOEHUS U JKU3HENEATETbHOCTH OJHOKIETOYHBIX OPraHW3MOB.
Bakrepun, apxew, OJHOKICTOYHBIC TPHUOBI, OJHOKJICTOYHBIC BOJOPOCIH, IPyrue
npoTucThl. KoloHWaNbHBIE OpraHu3Mbl. JIBYDKEHHE OJHOKJICTOYHBIX OPTraHU3MOB:
amMeOOuIHOe, XT'YTHKOBOE, PECHUYHOE. 3alluTa y OJHOKIICTOYHBIX OPTaHW3MOB.

Pa3)1pa>1<HMo CThb Y OJHOKJICTOYHBIX OpPTaHN3MOB. Takcuce

4.2

MHOrokneTo4YHble pacTeHHs. B3anMOCBSA3b 4acT€il MHOTOKJIIETOYHOTO OpraHHU3Ma.
TkaHu, Opranbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOIO opranusma. OpraHusm Kak
enuHOe 1enoe. TkaHu pacTeHuid. TUIBI pacTUTENBHBIX TKAaHEW: oOpa3oBaTelIbHas,
MMOKPOBHAs, MpPOBOJAIIAs, OCHOBHas, MexaHudeckas. OCOOCHHOCTH CTpPOECHHUS,

(YHKIIMH 1 pacmoJIOKEHUS TKAHEH B OpraHax pacTeHUMN

4.3

BereraruBHble W reHepaTHBHbIE OpraHbl pacTeHUid. DYHKIMH OPraHOB U CHCTEM
opranoB. Kapkac pactenumii. J[Bim>keHHe MHOTOKJICTOYHBIX PACTCHHIA: TPOMU3MBI U
Hactuu. llomomenne BOABI, YINIEKHCIOTO Ta3a W MHMHEPAIbHBIX BEIIECTB
pactenusimu. Jlpixanue pactenuil. Juddysus razor yepe3 MOBEPXHOCTb KJIETKH.
TpancnopTHble cucTeMbl pacTeHuHil. Brpimenenue y pacteHuid. 3ammra Yy
MHOTOKJIETOUHBIX pacTeHuil. Kytukyma. CpenctBa mHacCMBHOW M XMMHUYECKOM
3amuThl. OUTOHIUIBI.

PazmpaxkxuMocTs W perynsuus y OpraHu3MoB. PazapakumocTs U peryismus y

MHOTOKJICTOYHBIX paCTeHHﬁ. PocToBEbIe BellleCcTBa U MX 3HAUYEHUE

4.5

MHOroKk/I€TOYHbIE )KUBOTHBIE. B3aMOCBS3b YacTel MHOTOKJIETOYHOTO OopraHu3ma.
TKaHI/I, OpraHbl U CUCTEMbI OPraHOB MHOTOKJICTOYHOI'O OpraHu3Ma. OpFaHI/I3M KakK
enuHoe 1enoe. I omeocras. TkaHU )KUBOTHBIX U YeI0BEKa. THIIBI )KUBOTHBIX TKAHEH:
OINUTCIINAJIbHAA, COCAUHUTCIIbHAA, MBIIICYHAA, HCPBHAs. OcobeHHocTH CTpOCHM,

(bYHKLII/II‘;I H PACIIOJIOKCHUA TKaHeH B OpraHax JXUBOTHBIX U YCIIOBCKa
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4.6

Opradbl ¥ CUCTEMBI OPraHoB >KUBOTHbIX. DYHKIIMU OPraHoB M CHUCTEM OPraHOB.
Onopa tena opranu3MoB. CKeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX JKHUBOTHBIX.
Hapyxublii 1 BHyTpeHHUH ckeneT. CTpOEHHUE U TUIIbI COETUHEHUS KOCTEH.
JIBm>keHMEe  MHOTOKJIETOYHBIX  KHUBOTHbIX. Iluranme xuBOTHBIX. [luTanue
MO3BOHOYHBIX >KUBOTHBIX. Jlpixanue >XKUBOTHBIX. KoxHoe npixanue. JKabGepHoe u
JIETOYHOE JbIXaHUE.

JIpIXxaHr€ MO3BOHOYHBIX KUBOTHBIX. DBOJIIOLIMOHHOE YCIIO)KHEHUE CTPOCHHUS JIETKUX
ITI03BOHOYHBIX )KMBOTHBIX. /[pIXaTesbHas cucTeMa 4eoBeKa. MexaHu3M BEHTUISIUU
JIETKUX Yy NTUL U MIICKOIUTAOMMX. TpaHCIoOpT BEMIECTB Y OPraHu3MoB. TpaHcnopT
BEILIECTB Y JKUBOTHBIX. KpoBeHOCHas cucreMa u ee opranbl. KpoBeHOCHas cucreMa
MMO3BOHOYHBIX UBOTHBIX. Kpyru kpoBooOpaiieHus. DBOJIIOLMOHHBIE YCIOKHEHUS
CTPOCHHUS KPOBEHOCHOM CHCTEMBI II03BOHOYHBIX JKHMBOTHBIX. BblaeneHune vy
opraHu3moB. Belnenenne y KuBOTHBIX. CokparuTenbHble BakyoslHd. Oprassl
BbieNieHusl. CBsI3b MOJIOCTH Teja C KPOBEHOCHOW M BBIACIUTEIBHONW CHCTEMaMH.
Brimenenne y mo3BOHOYHBIX JKMBOTHBIX. 3alllUTa Y MHOTOKJIETOUHBIX JKHBOTHBIX.
[TokpoBBl W WX NOpPOM3BOAHBIE. PazIpakMMOCTb W pPErylIsiuus y OPraHU3MOB.
PaznpaxxuMocCTh y OJHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazgpaxxumocts u
peryisnys y MHOTOKJIETOUYHBIX pacTeHU. POCTOBBIE BelllecTBa M UX 3HAYCHHUE.
HepBHas cucrema u peduieKTopHas PErynalus y MHOTOKJIETOYHBIX >KUBOTHBIX.
HepBHas cuctema u ee OTAeNbl. DBOJIOIUOHHOE YCIOXKHEHUE CTPOCHUS HEPBHOM
CUCTEMBI Y )KUBOTHBIX.

PazpaboTka anroputMoB U mporpamM st 3(PGEKTHBHON  (HYHKITMOHATHHOM
aHHOTAIUU TE€HOMOB, TPaHCKPUIITOMOB, IIPOTEOMOB, MeTab0JI0MOB

MUKPOOPIraHnu3mMoB, paCTeHHfI, JKHBOTHBIX 1 YE€JIOBCKa

OpraHnsM YCJIIOBCKA U €Iro 3I0pOBLEC

5.1

Opranbl U CUCTEMbl OpPraHoB uejioBeka. OTIEeabl TOJOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pedriexc u pednexkropHas nyra. be3ycrnoBHbIe U YCIOBHbBIE PEQIEKCHI.
I'ymopanpHas peryasiuus U SHIOKPUHHAs CUCTEMa >KMBOTHBIX U 4esioBeKa. JKenessl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. JlelicTBUE TOPMOHOB. B3anMOCBsA3b HEPBHOM
U DHIOKpHUHHOW cucteM. [umoramamo-runoduszapHas cuctema. Peduekc u

pednexTopHas ayra. besycinoBHble U YCIOBHBIE pe(IeKCh

5.2

3ammra opranuzma oTr OojnesHeil. MiMMmyHHas cuctema 4yenoBeka. KieTouHbll U
TYMOpaJIbHBIA MMMYHHMTET. BpoXIeHHBIH, NpHOOpeTeHHBIH crenuduyecKuii
uMMyHHTET. Teopus kinoHanbHO-cenekTuBHOro ummyHurtera (II. Opmmux, ®.M.

EepHeT, C. TOHeFaBa). BocnanurenbHbl€ OTBETHI OpTraHHU3MOB. Ponp BPOXICHHOTO
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MMMYHUTETA B Pa3BUTUU CHCTEMHBIX 3a00J1€BaHUI
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Kposenocnast cucrema u ee opransl. Cep/lie, KpOBEHOCHbIE COCYbl U KpoBb. Kpyru

KpoBooOpamieHus. Pabora cepma u ee peryismus

5.4

Hpixanue yenoBeka. Juddy3us ra3oB depes MOBEPXHOCTh KIETKH. JlpIxarenbHas
cucrema yenoBeka. JlpixarenpHast NOBEpXHOCTh. Perymsuus apixanus. J{pixaTteabHbie

00BbEMBI

5.5

HI/IHIGBapI/ITeJII)Haﬂ CUCTEMa YCIOBCKA. OTI{CJIBI MAIICBAPUTCIIBHOTO  TpPAKTaA.

[InmeBapuTenpHbIe Kene3bl. BHYTPUIIOI0CTHOE Y BHYTPUKIIETOYHOE NTUIIIEBAPEHUE

5.6

[ToxpoBsl M wux mnpousBoanbie. Opranbl BbieneHus. Ilouku. CrpoenHue u
¢yHkunoHnpoBanue HepoHa. PubTpanys, CeKpelus U 00paTHOE BCAChIBAaHUE KaK

ME€XaHU3MbI pabOThl OPraHoOB BblJeIeHUsA. OOpa3oBaHHE MOYHU y YETIOBEKA

5.7

HBI/I)KGHI/IG YeJIOBeKa: MbIIIeuHas cucrema. (CKelleTHBIE MBIIIINBI W HX pa60Ta.

CTpoeHue U TUTIBI COECAUHEHHS KOCTEN

Teopus sBosroruu. Pazsutue xu3Hu Ha 3emiie

6.1

OpomonmonHas Teopust Y. lapBuna. [Ipeanoceiiku BO3HUKHOBEHHS JapBUHU3MA.
Kuznb u HayuHas nestenbHocTh Y. JlapBuHa.

JIBwxkymue cuiabl dBomronMd BumoB mo Y. JlapBuHy (BbICOKass WHTEHCHUBHOCTH
pa3MHOKEHUS  OpPraHHW3MOB, HAcJEACTBEHHas HW3MEHYMBOCTb, Ooppba 3a
CYIIIECTBOBAHHUE, €CTECTBEHHBIN U MCKYCCTBEHHBIN 0TOOD).

Odopmnenne cuntetnyecko Teopuu s3Bomonnu (CTD). Heirpanpnas Teopus
sBosonid. CoBpeMeHHasi SBOJIIOLIMOHHAs OHOJOrHs. 3HAYEHHE HSBOJIOIMOHHOM

Teopuu B GOPMUPOBAHUU €CTECTBEHHO-HAYYHOI KapTUHBI MUpa

6.2

[Tonmynmanus Kak IeMeHTapHasi eMHNALA 3BOIIOLMHA. COBPEMEHHBIE METO/IbI OLIEHKH
TEHETHYECKOr0 Pa3HOO00pa3us M CTPYKTypbl momynsuui. M3meHnenue reHodoHga
MONYJSALUKA KAaK 3JIEMEHTAapHOE HBOJIIOLMOHHOE SBJIEHUE. 3aKOH T'€HETHYECKOIO
paBHoBecus JIx. Xapnu, B. BalinGepra.

OneMeHTapHble (aKTOpPbl (ABMXKYIIME CHIIbI) 3BOJIOLMU. MyTallMOHHBIN Ipolecc.
KomOuHatuBHas u3MeHYMBOCTb. /[Ipelip reHOB - ciyyailHble HeHanpaBlieHHbIE
U3MEHEHMs YacToT ajuienedl B momymsiuuax. Oddext ocHoparens. Murpauuu.
W3onauus nomymsiuuid: reorpaduyeckas (MpocTpaHCTBEHHas), OHoJOrHyeckas
(penpolyKTUBHAas).

EctectBenHbIit 0TOOp - HampaBisooLui akTop 3BosoLUH. DOPMBI €CTECTBEHHOTO
oTbopa: ABWXKYIINNA, CTAOMITN3UPYIOLTNH, pa3pbiBatOIIUi (IU3pyNnTUBHBIN). [TonoBoi

otoop.
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[Tpucnoco6aeHHOCTh OPraHU3MOB KaK Pe3yJabTaT MUKPOAIBOIIONMN. Bo3HUKHOBEHHUE
NpUCTIOCOONeHUH y OpraHu3MoB. Apomopdossl u wuauoagantTanuu. [Ipumepst
npucrnocobnennii 'y opraHu3MoB.  OTHOCHUTENBHOCTb  IIPUCIOCOOICHHOCTU
OpPraHU3MOB.

Bupn, ero kpurepuu u cTpykTypa. BunoobpasoBanue Kak pe3ynbsTaT MUKPO3BOIIOLUH.

Wzomsammss -  kmoueBoid  Qakrtop  BuaooOpasoBaHus. Ilytm  u cmocoOsl
BHJIOO0PA30BaHUs:  ajulonarpudeckoe  (reorpauyeckoe),  CHMIIATPUUYECKOE
(aK0MIOTHYECKOE), "MraoBeHHoe" (monuIuIONIM3aIHS, TUOpUAM3AITHS).

JUIMTEeNbHOCTD SBOJIIOLIMOHHBIX MPOLIECCOB.

Mexanu3Mbl GopMHpOBaHUS OMOJOTHYECKOTO pa3HOOOpa3usl.

Ponb 3BOMIOIMOHHON OHoNOrMM B pa3paboOTKE HAy4HBIX METOIOB COXpPaHEHHS
Oropa3zHooOpa3uss. MUKpPOSBOMIONMS W KOAIBOJIOLMS TApPa3uTOB U HUX XO35EB.

Mexanu3Mbl pOPMHUPOBAHHS YCTOMYUBOCTH K aHTUOMOTHUKAM U CIOCOOBI OOPHOBI €

Hel

6.3 | Metonpl u3ydeHUsT MakKpo3BOIONUU. [lameoHTONOTrHYEeCKHEe METOABbl W3Y4YeHUS
sBoonnH. [lepexonHbpie GopMbl U PUIIOTEHETHYECKHE PSAAbI OPraHU3MOB.
buoreorpaduueckue meroapl m3ydeHus sBonroruu. CpaBHeHue Giopsl U (ayHbI
MaTepUKOB M OCTPOBOB. buoreorpadgudeckue obmactu 3emiau. Buasl-sHIEMHUKH U
PEJUKTBI.
OMOpHOIOTHYECKHE U CPAaBHUTEIBHO-MOP(OIOTHYECKHE METOJbl  M3Y4EHHUS
IBOJIIOLIMU. [eHeTHYecKre MEeXaHU3Mbl SBOJIOIMH OHTOT€HE3a U IOSBJICHUS
SBOJIIOLIMOHHBIX ~ HOBIIECTB.  |OMOJOrMYHbIE UM  aHAJOTHYHbIE  OPraHbl.
Pynumenrtaphsbie Oprasbl u aTaBU3MBbI. MonekynsipHO-TeHeTHYECKHeE,
OMOXMMHMYECKHE M MaTeMaTHYeCKUE METOJbl M3yUeHUs 3BONIONMH. ['oMonoruyHbie
renbl. COBpeMEHHbIE METOJbl TMOCTPOCHHUS  (PUIOTEHETHYECKHX JEepPEBHEB.
XpPOMOCOMHBIE MYTAI[H U SBOJIIOLIHS TEHOMOB.
OO0mue 3akoHOMEpHOCTH (TpaBuiia) 3BOJIOIUH. HeoOpaTUMOCTb  3BOIOIHH.
AnantuBHas paauanusa. HepaBHOMEPHOCTh TEMIIOB SBOJIOLIUN

6.4 | Hayunsle rumotes3sl MPOUCXOKICHUS KU3HU Ha 3eMie. AOMOTeHe3 U MaHCIEPMUS.

JloHayuHble MpPEACTABICHUS O 3apOXKICHUU XKM3HM (KpeanuoHusMm). [umotesa
IIOCTOSIHHOTO CaMO3apOoKICHUsI )KU3HU U ee omnpoBepkeHue onbitamu @. Penu, JI.
Cnamnanuany, JI. [Tactepa. [IporcxoxxaeHne >ku3HU U acTPOOUOIIOTHSL.

OcHOBHBIE 3Tanbl HeopraHudeckoil sBomonuu. [lnanerapnas (reonoruyeckas)
HBOJIIOIMS. XUMUYECKasi 3BONIOLNs. AOMOTEHHbII CUHTE3 OPraHMYECKUX BEIECTB U3

Heopranuueckux. Ompir C. Mummiepa u I. KOpu. OOpa3oBanue mHOIMMEPOB HU3
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MoHoMepoB. Koanepsarnas runoresa A.M. Onapuna, runore3a nepBU4HOrO OyJIboHa
JIx. Xonneitna, reaetndeckas runores3a [. Memnepa. Pu6osumsl (T. Uek) u runoresa
"mupa PHK" V. 'un6epra. @opmupoBanue MeMOpaH 1 BOSHUKHOBEHHE MMPOTOKIIETKH.
Hctopus 3emnu u meronsl ee u3ydeHUs. Vckonmaemble OpPraHM4eCKUE OCTAaTKH.
I'eoxpoHnonoruss u ee Meroabl. OTHOcHUTENbHAsE U aOCONIOTHAS TEOXPOHOJIOTHS.
['eoxpoHonornueckas mkana: 30Hbl, 3pbl, IEPUOIbI, SITOXU.

HavanbpHble aTambl opraHndeckoil 3BoyiroUMU. [losBIIEHWE W 3BOJIOIMUSA IEPBBIX
KJIETOK. OBoitonus  Merabonu3ma. BO3HHMKHOBEHHE TEPBBIX  3KOCHCTEM.
CoBpemeHHbIE MUKPOOHbIE OMOIJIEHKM KaK aHAJIOT MEpPBbIX Ha 3eMJjie COOOIIECTB.
Crpomatonutsl. [IpokapuoThl ¥ 3yKapHOTHI.

[IpoucxoxaeHne -HykapuoT (CUMOMOreHe3). OBOJIIOLMOHHOE IPOMCXOXKICHUE
BUpycoB. IIpoucxoxaeHne MHOTOKJIETOUHBIX OpraHu3MOB. Bo3HHMKHOBEHHE
OCHOBHBIX I'PYIIIT MHOTOKJIETOUHBIX OPraHU3MOB.

OcCHOBHBIE 3TaIlbl BOJIIOLMY BhICIINX pacTeHni. OCHOBHBIE apoMOP(O3bI pacTEHUH.
Beixon pactenuit Ha cymry. [losiBneHne ciopoBbIX paCTEHUM U 3aBOECBAHNE UMH CYILIH.
Cemennbie pacteHus. [IporncxoxaeHne NBETKOBBIX PAaCTEHUH.

OcCHOBHBI€ ATAIbI IBOJIOLUY KUBOTHOTO MUpa. OCHOBHBIE apOoMOP(}O3bl )KHUBOTHBIX.
Benpckas ¢ayna. KemOpuiickuii B3phIB - MOSBICHHE COBPEMEHHBIX THMOB. [lepBhie
XOpAOBBIE KUBOTHBIE. JKHU3HB B BOJIe. DBOJIIOIMSA MO3BOHOYHBIX. [IpoucxoxaeHue
ampubuii n pentwmid. [IpoucxoxaeHHe MIICKONMUTAIMKUX W OTHI. [IpuHIHNT
KIItoueBoro  apomopdosa. OcBoeHue OEClIO3BOHOYHBIMU U MO3BOHOYHBIMU
YKUBOTHBIMH CYILIH.

Pa3BuTre xu3HU Ha 3emiie MO 3paM M NEPUOJAM: apXeu, MPOTEPO30M, Maneo3o0i,
Me3030H, KaitHo30i. OOm1as XapakTepuCcTHKa KIMMaTa U Te0JIOTMYECKUX MPOIIECCOB.
[TosiBNeHUe U paclBET XapaKTePHBIX OPraHU3MOB. YriieoOpa3oBaHHE: €r0 YCIOBHS U
BIIMSTHUE Ha ra30BBIA COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUS - IKOJIOTHYECKHE KPUZHUCHI TPONLIOro. [IpuunHbI 1 ciieacTBus

MaCCOBBIX BBIMHpaHHﬁ. COBpeMeHHHﬁ SKOJIOTHYECKUM KpuU3uc, €ro 0COOEHHOCTHU

6.5

Pazmenst w 3amaum  anTtpomojoruu. Metoapl aHTpomnojoruu. CTaHOBJICHHE
MIPECTaBICHUN O TIPOUCXOXKICHUH YeloBeka. COBpeMEeHHbIE HaydHbIE TEOPHUH.

CxoAcTBO dYenoBeKa ¢ KUBOTHBIMHM. CHCTEMAaTHYECKOE IIOJOKEHHE 4YeIOBEKA.
CBHUOETEILCTBA  CXOJICTBA  4YeJOBEKA  C  JKHUBOTHBIMU: CpPaBHHUTENBHO-
MOpPQOIOTHIECKHE, AMOPHOTIOTHYECKHE, bu3n0I0r0-0MOXUMHUIECKHE,
noBeneH4Yeckue. OTIUYHS YeoBeKa OT JKUBOTHBIX. [IpAMOXOkIEHHE U KOMILIEKC

CBA3aHHBIX C HHUM IIPU3HAKOB. Pa3Butne ronoBHOro mMosra u BTOpOf/'I CUTHAJIbHOM
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CUCTEMBI.
JBwxyme cuibl  ((Qakropel) aHTpPONOTeHe3a: OWOJOrHYecKue, COIHAIbHBIC.
CoorHoieHne OMOIOTHYECKUX U COIUANIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaAUM AHTPOINOreHe3a. ABCTPAJIONUTEKU - JIBYHOTHE MPEAKH JIIOAEH.
UYenosek yMmenbli, EpBbIE U3TOTOBIEHUS OPYAUH Tpyna. YenoBeK NpsMOXOAAIINN U
MIEePBBIA BBIXOA JrONCH 3a mpenensl Adpuku. UemoBek relaenb0eprckuii - oommi
IIPpENOK HEaHAECPTaIbCKOTO YEJIOBEKa UM  4YeJIOBeKa pa3yMmHOro. Yesosek
HEAHJICPTAIbCKUM KaK BHUJ JIIOACH XOJOJHOIO KiMmara. YermoBeKk pa3yMHbIN
COBPEMEHHOTO THIA, JEHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHUHEHTOB 3a IpeaesiaMu
Adpuku.

DBOJIOIMS COBPEMEHHOT0 ueioBeka. EcTecTBeHHbIN 0TOOP B MOMYIALUAX YETOBEKA.
MyranuonHsiii npouecc ¥ noaumopdusM. [lomynsunoHHble BOIHBI, Apei( reHoBs,
Murpanus u "¢ ekt ocHoBarend" B HOMYISIIUIX COBPEMEHHOTO YEJIOBEKa.
Yenoseueckue packl. [lonsitue o pace. bonbiue packl: eBponeonaHas (eBpazuickas),
aBCTpaJlo-HETpouIHasl (3KBaTOpUANIbHASI ), MOHTOJION THAS (a3UaTCKO-aMEepUKaHCKas).
Bpems m mytu paccenenus yenoBeka IO IIaHeTe. EAMHCTBO 4YEIOBEYECKUX paC.
Hayunas HecocrodTenbHOCTh pacusMa. IIpucnocoOneHHOCTh 4enoBeKka K pa3HbIM
YCIIOBHSIM OKpYKaroIe cpenpl. BiusHue reorpadgudeckoid cpeapl U npeiida reHoB

Ha MOPGOJIOTHIO ¥ (PUZHOJIOTHIO YEITOBEKa

7 DKOCUCTEMBI U MPUCYIIUE UM 3aKOHOMEPHOCTHU
7.1 | Pa3nensl U 3aga4u 5K0JIOTUU. CBA3b SKOJIOTUHU C IPYTUMH HAyKaMH.
Mertoag! sxonioruu. [ToneBsie HaOMOAEHNSA. DKCIIEPUMEHTHI B 9KOJIOTUU: IPUPOIHBIE
u naboparopueie. MoaenupoBaHue B SKOJIOTHH. MOHUTOPUHT OKpYKAIOIIEH CPe/bl:
JIOKaJIbHBIN, PETHOHAJIBHBIN U TII00AIBHBIN
7.2 | Oxonorudeckue (QakToppl W 3aKOHOMEPHOCTH uX jedcTBusa. Knaccudukarms

9KoJIOTHYecKuX (akTopoB: abuoTuueckue, OUoTHUEcKue, aHTponoreHHsie. OOIIme
3aKOHOMEPHOCTH JCHCTBUS JKOIOrHYecKuX (akTopoB. I[IpaBuno mumuumyma (K.
Hnpenrens, 0. JIubux). TonepanTHOCTh. DBpUOMOHTHBIE M CTEHOOHMOHTHBIE
OpTraHU3MBI.

Abuotnueckue daktopel. CBeT Kak dskojorudeckuit Qaxrop. JleiicTBue pa3HBIX
YYaCTKOB COJTHEUHOTO CIEKTPa Ha OPraHU3Mbl. JKOJIOTUYECKUE TPYIIIbI PACTEHUN U
KUBOTHBIX IO OTHOIIEHUIO K cBeTy. CurHambHas ponib cBeTa. doTtomeproausm.
Temmneparypa kak sxosnoruueckuii pakrop. JlelicTBue Temmeparypbl Ha OpraHU3MBL.
[TolikunOTEpMHBIE B TOMOMOTEPMHBIE OPraHU3MbL. DBPUTEPMHBIE U CTEHOTEPMHBIE

OpraHHu3MBbI.
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Bnaxxnoctp kak okojorumueckuil  Qakrop. Ilpucmocobnmenust pacTteHMid K
o I7IepKaHmI0 BogHOTO Oananca. Kiaccudukamus pacTeHul Mo OTHOIIICHUIO K BOJIE.
[TpucnocobneHns KUBOTHBIX K M3MEHEHUIO BOJHOTO PEKUMA.

Cpenbl 00MTaHUS OPTAaHU3MOB: BOJJHASI, HA3€MHO-BO3IyIITHASI, TOYBEHHAs, [TTyOUHHAs
MOJIIIOYBEHHAs,, BHYTpUOpraHu3MeHHas. PU3NKO-XMMUYECKHE OCOOEHHOCTH Cpef
oOutanus opranu3mMoB. [IpucnocobaeHnst OpraHu3MoB K )KM3HH B PAa3HBIX Cpenax.
buonoruueckue purmbl. BHelminue u BHyrpeHHUE pUTMBbL. CyTOYHBIE M TOAWYHbBIE
putMbl. IIpHucrnocoOneHHOCT, OpPraHM3MOB K CE30HHBIM M3MEHEHHUSAM YCIOBUI
KU3HU.

XKuznennsie Qopmbl opraHuzmMoB. [lonstue o xusHeHHON Qopme. JKu3HEHHBIE
(GbopMbl pacTeHUil: JepeBbs, KyCTApHUKH, KyCTapHMUYKH, MHOTOJIETHHE TpaBhbl,
onHOJeTHHE TpaBbl. JKU3HEHHbIE (POPMBI KUBOTHBIX: TMJIPOOHMOHTHI, T€OOMOHTHI,
a’poOuoHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HU.

buotnueckue dakropsl. Buapl OHOTHYECKMX B3aWMOJCHCTBUN: KOHKYpPEHIIHS,
XHUIHUYECTBO, cuMOMO3 U ero ¢opmbl. [lapazuTusm, koomepamus, MyTyajlusM,
KOMMEHCAIIN3M (KBapTHUPaAHTCTBO, HaXJIEOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUS (ToTIMUecKue, (popudeckue, padbpruueckue). 3HaYCHUE OMOTHYECKUX
B3aMMOJICHCTBUI ISl CYIIECTBOBAHUS OPraHU3MOB B cpeie oOuraHus. [IpuHimm

KOHKYPCHTHOT'O UCKIIHOUYCHUSA

7.3

DKOJIOTHYECKUE XapaKTEPUCTHUKUA Tomyasanuu. [lomymsmus kak Ouoyioruveckas
cucteMa. Poib HEOMHOPOTHOCTH cpenbl, puznueckux OapbepoB M 0COOESHHOCTEH
Ouojorni BHUAOB B (POPMUPOBAHMM IPOCTPAHCTBEHHOW CTPYKTYPHI TOIYJISIIAM.
OCHOBHBIE MMOKAa3aTeNH MOMYJALMU: YUCICHHOCTD, INIOTHOCTh, BO3PACTHAS U TIOJIOBAsI
CTPYKTYpa, pOXKAAEMOCTb, MPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIMSL.
Dxonoruyeckass CTpykrypa mnonyiasuud. OLeHKa YUCIEHHOCTH MOMYJIALMH.
JluHaMuKa NOMyIsiIUMA U €€ peryndanus. bUOTMYecKui MOTEeHUMana HOMYJSLHH.
MonenupoBanue AMHAMUKUA NOMyiasiuuu. KpuBble pocTa YMCIEHHOCTH HOMYJSLIUH.
KpuBbie BpDKMBaHUS. Perymsuus YHUCICHHOCTH MOMYISUUN: pOJib (PaKTOpOB,
3aBUCSIIMX U HE 3aBUCSIIUX OT IUIOTHOCTU. DKOJIOTUYECKUE CTPATETUU BHUJIOB (T- U
K-crparerun).

[Tonsitne 00 sKoNOrMYeckoil Hulle Buaa. MectooOuTtanue. MHOromepHas MoJeNib
skosiornueckori HumM Jx.M. XarunHcona. Pa3Mepbl DKOJOTrMYECKOM HUIIW.
[TorennmanpHas U peanu30BaHHas HUILLIN.

Bun kxak cucrema nomymsiiuii. Apeansl BUAOB. Buabl U UX KU3HEHHbBIE CTPAaTETUU.

3aKOHOMepHOCTI/I HNOBCACHUA U MI/Il"paI_II/Iﬁ JKMBOTHBIX. bHOJIOrHYecKHe HWHBa3UU
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YYKEPOAHBIX BUIOB

7.4

CoobmecTBa opranu3MoB. buorieHos u ero crpykrypa. CBsi3u MeX]ly OpraHU3MaMu
B Owuomeno3e. DJxocucrteMa Kak OTKpbitas cuctema (A.Jlx. Tencin).
OyHKIMOHAIbHBIE OJIOKM OPraHU3MOB B 3KOCHCTEME: MPOIYLEHThI, KOHCYMEHTHI,
penyneHtel. Tpodudeckne ypoBHH. Tpodudeckue menu u ceTH. AOHOTHYECKHE
6moxu 3xocucteM. [louBbl UM Wbl B 3KocucTeMax. KpyroBopoT BelecTB M MOTOK
SHEPrUU B SKOCUCTEME.

OcHOBHBIE TIOKa3aTeNIM HKOCHUCTEMBl. buomacca M mOpoayKuus. DKOJIOTMYECKHE
nupaMuabl YUCCII, OroMacchl 1 OHCPIUH.

HanpapneHHble 3akOHOMEpHbIE CMEHBI €OO0IIEeCTB - cyKueccuu. llepBuunbie u
BTOPHUYHBIC CYKIICCCUU U UX TPUINHBI. AHTpOHOFGHHI)Ie BO3I[GI710TBI/I5[ Ha CYKIIECCHHU.
KnumakcHoe coobmectBo. buopaznooOpa3ue u MojgHOTa KpyroBOpoTa BELIECTB -
OCHOBA YCTOMYMBOCTH COOOIECTB.

[IpuponHbie  3KOCHUCTEMBI. AHTPONOTEHHbIE 3KOCUCTEMBI. ATpPOIKOCHUCTEMA.
ArponeHo3. Paznnuns Mmex1y aHTpOITOT€HHBIMU U TPUPOJAHBIMH SKOCUCTEMAMU.
VYpboskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteMm. [opozackas ¢uopa u
(ayna. CunaHTpomnm3anusi ropoackor (ayHbel. buosornueckoe M XO3sSHCTBEHHOE
3HaYEHHE arpodKOCHCTeM U YpOO’KOCHCTEM. 3aKOHOMEPHOCTH (POpMUPOBAHUS
OCHOBHBIX B3aUMOJCHCTBUI OPraHU3MOB B 3KOCUCTEMAX.

[lepeHoc »HEpruM M BELIECTB MEXKIY CMEXHBIMHU SKOCHCTEMaMH. YCTOWYHUBOCTH
OpPraHU3MOB, MOMYJSIUN 1 SKOCUCTEM B YCIIOBUSAX €CTECTBEHHBIX U aHTPOTIOT€HHBIX

BO3JIEUCTBUI

7.5

buocdepa - obuiermanerapaas 060109ka 3eMJIH, TJIe CYIIECTBYET WK CYIIECTBOBaA
*u3Hb. Yuenne B.W. Bepuanckoro o 6uocdepe. O6mactu 6uocdepsr u ee cocras.
XKusoe BemecTBo 6uochepsl U ero GyHKIUU.

3aKkoOHOMEpPHOCTH cyiiecTBoBaHUsA Ouochepsl. OcobeHHocTH Ouochepbl Kak
100abHON 3KocHucTeMbl. J[MHaMu4eckoe paBHOBecre B Ouocdepe. KpyroBopotsr
BEIIECTB U OMOTCOXUMHUYECKUE IHUKIIBI (YIIIepoa, a30Ta). PUTMUYHOCTD sIBJICHUH B
ouocdepe.

3onanbHOCTh OHocepsl. [lonstue o Gumome. OCHOBHBIE OMOMBI CYIIW: TYHJIpA,
XBOWHBIE JIeca, CMEIIaHHbIE U ITUPOKOJIMCTBEHHBIE JIECa, CTENH, CABAHHBI, TyCTHIHHU,
TPOMUYECKHUE Jieca, BEICOKOTOPhs. KinMMart, pacTUTENbHBIN 1 >KUBOTHBIA MUpP OHOMOB
CYILIH.

Crpykrypa U (YHKIHUS >KHBBIX CHUCTEM, OILIEHKa MX PECypCHOTo TOTEHIHala H

o6rochepHbIX GYHKIHI
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7.6

DKOJIOTUYECKUE KPHU3UCHI M WX MPUYMHBL BosneiicTBue denoBeka Ha Ouocdepy.
3arpsisHeHue BO3AYIIHOM cpenpl. OxpaHa BO3Ayxa. 3arps3HEHUE BOJHOM CpEIbI.
Oxpana BOJHBIX pecypcoB. Paspymenue nousbl. OXpaHa IMOYBEHHBIX PECYPCOB.
N3menenue kinumara.

AHTpPOIIOTEHHOE BO3/JCHCTBHE HA pACTUTEIbHBIH M KUBOTHBIM Mup. Oxpana
pPacTUTENILHOTO M JKUBOTHOrO Mupa. OCHOBHBIC TPHHIUIBI OXPaHBl MPHPOIBL.
Kpacnsbie kuuru. Oco6o oxpansiemble npupoanbie Tepputopuu (OOIIT).
Borannueckue casibl 1 300JJ0THYECKUE TAPKHU.

OCHOBHBIE TPHHIUIBI YCTOWYMBOTO PAa3BUTUS YEJOBEYECTBA UM  IPUPOJIBI.
PannonaibHO€ IPUPOIOTIONIB30BaHNE U COXpaHEHHE OMOJIOTHYECKOTO pa3HOO0Opa3us

Semin
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