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COJEPKXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJsiorus kak Hayka (2 4aca)

buonorus kak Hayka. CBs3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMHU U
JIPYTMMH €CTECTBEHHBIMHU HayKamH, (GuiIocopueil, STUKOW, SCTETUKON U MPaBOM.
Ponb Ononoruu B GopMUpPOBAHUU COBPEMEHHOW Hay4HOU KapTUHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

MeTonbl TO3HAHMS KUBOW MPUPOJIbI (HAOIIOACHHE, IKCIIEPUMEHT, ONTMCAHUE,
u3MepeHue, Kiaccudukaius, MOJEIUPOBaHUE, CTAaTUCTUYECKass oOpaboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabmunp! u cxeMbl: «MeTo bl TO3HAHUS )KUBON IPUPOIBD).

JlabopaTopHble U MIpaKTHYECKHE PadOThI:

[IpakTuueckass pabora Ne 1. «Mcnonp3oBaHuE pazIMUHBIX METOIOB IPHU
U3Y4YE€HUU OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7Kusble cucreMbl 4 ux opranusauus (1 yac)

JKuBblie cucTeMbl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHusi Ouosioruu. Otauyue
JKUBBIX CUCTEM OT HEOPTraHUYECKON MPUPO/IBI.

CaoiicTBa OMOCHCTEM U X pasHOOOpasue. Y POBHU OpraHU3aIlui OMOCUCTEM:
MOJIEKYJISIPHBIN, KIIETOUHBIN, TKAHEBBIWA, OPraHU3MEHHBIN, TOMYJISIIHUOHHOBUIOBOM,
HKOCUCTEMHBIN (OMOTEOIIeHOTHYECKuH ), OMOChHEPHBI.

JlemoHncTpanum:

Tabnuuel 1 cxembl: «OCHOBHBIE TIPU3HAKU KU3HW», «YPOBHHU OpraHHU3alUU
YKABOW MPUPOABDY.

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMnuyeckuii cOCTaB U CTPOEHHUE KJIeTKH (8 yacoB)

XUMHYECKHN COCTaB KIETKH. XUMHYECKUE JJIEMEHTBI: MaKpPOXJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bosia 1 MUHEpalibHbIE BEIlIECTBA.

OyHKIMM BOJALI M MHUHEPAJbHBIX BelIeCTB B KieTke. l[logmepkanue
OCMOTHYECKOI0 0OajaHca.

benku. CoctaB u cTpoeHue OenkoB. AMUHOKUCIOTBI — MOHOMEpHI OENKOB.
He3ameHumble U 3aMEHUMbIE aMUHOKHUCIOThI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl O€IKOBOW MOJIEKYyJbl (TIepBUYHAS, BTOPUYHASA, TPETUYHAS W



YEeTBEpTUYHAs CTPYKTypa). XHMHUYECKHE CBOMCTBa OeskoB. buosornueckue
byHKIUN OEIKOB.

®epMmenTsl — Ouosormyeckue KaranuzaTopel. CTpoeHue (epMeHTa:
aKTUBHBIM TEeHTp, cyoOcTpaTHas crenupuyHocts. Kodepmentsl. Butamusbl.
OTinnuns GepMEHTOB OT HEOPTAaHUYECKUX KATaJIU3aTOPOB.

YTIeBoIbI: MOHOCAXapHUIbI (TII0K03a, pud03a 1 Ie30KCHprd03a), TUcaxapuIabl
(caxapoza, JlakTO3a) M IoOJIMCaxapuabl (Kpaxmal, TJUKOTEH, LEJUIH0I03a).
buonornueckue GyHKIUU YIIIEBOJOB.

JIunu st TPUTIULEPUIBI, docomunusl, CTEPOUIBI.
['uapodunsHOTHAPOPOOHBIE CBOMCTBA. bHonmormueckue QyHKIUM JTUTUAOB.
CpaBHEHME YIIIEBOIOB, OEIKOB U JIMIIUAOB KAK HICTOYHUKOB SHEPTUU.

HyxneunnoBeie kucnotel: JHK wu PHK. Hykneotuasl — MoHOMEpBI
HyKJIeMHOBBIX KUCHOT. Ctpoenue u ¢pynkuuu JHK. Crpoenne u pynkiuun PHK.
Bunasl PHK. AT®: ctpoenne u GhyHKIIHIH.

[utonorust — Hayka o kjeTke. KiierouHast Teopus — npuMep B3auMOJEHCTBUS
uaen 1 paKkToB B HAYYHOM MO3HAHUU. MeTO bl U3yYECHUS KIICTKHU.

Krerka xak nenoctHas >xuBasi cucteMa. O0I111e npu3HaKy KIETOK:
3aMKHyTas HapyxHasi mMeMOpana, monekynbl JIHK kak reHernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KIETOK: SJyKapUOTHYeCKas M Mpokapuothyeckas. OcoOeHHOCTH
CTpOEHHUsI MpOKapHUoTHYecKOM KieTkh. Kierounas crenka Oakrepuil. CtpoeHue
AYKAPUOTHYECKON KJIeTKH. (OCHOBHBIC OTJWYHS PACTUTEIBHOM, >KUBOTHOW U
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, IJIMKOKAJIMKC, UX
¢bynkuuu. [Inazmatuueckas meMmOpana, e€ cBoiicTBa U GpyHkuuu. LluTonnazma u eé
opraHousibl. OnHomeMOpanHbie opraHounbl kietku: JIIC, ammapar [Nombmxw,
m30coMBl.  [IoyaBTOHOMHBIE OPraHOWABI KJIETKH: MHUTOXOHAPHUH, IUIACTHABL
[IpoucxoxkneHue MHUTOXOHIpUN U 1actua. Buael mnmactua. HememOpanubie
OpTraHOUJbl KJETKU: PUOOCOMBI, KJIETOYHBIM IEHTP, LEHTPUOIU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynsatopHbiii neHTp kieTku. CTpoeHue sapa: siaepHas o001I04Ka,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. IlIneinen, P. Bupxos, [Ix.
Yorcon, ®@. Kpuk, M. Yuikunc, P. ®pankiun, K. M. bap.

Hunarpammel: «PacripeneneHne XuMHUYECKUX SJIEMEHTOB B HEXKUBOU IIPUPOIL»,
«PacmpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW IIPUPOJILH.



Tabmunpl u cxemel: «llepuonuueckass TabauUa XUMHUYECKHUX SJIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOAB, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OeliKay,
«Ctpoenue ¢pepmenta», «Hyknennosbie kucinotsl. JJHK», «CtpoeHne MoJeKyibl
AT®», «CTpoeHne 3yKapuOTHYECKOW KIETKM», «CTpOEHHE KUBOTHOM KIETKW,
«CTpoeHre pacTUTENIBHON KIETKW», «CTpOeHHe IPOKapHOTUYECKON KIIETKN»,
«CTpoeHue aapa KIETKN», « YTIIEBOIAB, «JIumub.

OOopynoBaHue: CBETOBOW MHUKPOCKOI, O0OpYyIOBaHHE Ui IPOBEICHUS
HAOIO/ICHUH, W3MEpEHUl, SKCIEPUMEHTOB, MHUKPOINpENaparbl PacTUTEIbHBIX,
KUBOTHBIX U OaKTEpUaTIbHBIX KIETOK.

JlabopaTtopHblie U NpakTHYecKHe padoThbI:

Jlabopatopnas pabora Ne 1. «M3ydeHue KaTaJIUTUYECKONH aKTHUBHOCTH
(bepMeHTOB (Ha MpUMepe aMIIIa3bl WK KaTajaa3bl)y.

JlabopatopHas pabora Ne 2. «/3ydeHue CTpPOCHHS KJIIETOK PACTCHHIA,
KUBOTHBIX M OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpENnapaTrax U HUX
OIIMCAHUE.

Tema 4. 7KusHeaesTeJIbHOCTH KJIETKH (6 4acoB)

OOMeH BelecTB, WM METa00Iu3M. ACCUMWIAIMS (TUTaCTUYECKUiT OOMEH) U
TUCCUMWIAIMSA (PHEPTeTUUEeCKUd OOMEH) — JBE CTOPOHBI €IMHOTO Ipolecca
MeTrabonu3ma. Poiib 3aKOHOB COXpaHEHMsI BEIIECTB M DHEPIMM B TOHUMaHHUH
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOo(HBIN U reTepoTpodHbIi. Posib pepmMeHTOB B
oOMeHe BeIleCTB U MPEeBPAIEHUN SHEPTUH B KIIETKE.

®ortocunte3. CBeroBas u TemHOBas (a3el  ¢doTocuHTe3a. Peakiuu
dbotocunTeza. DPhHekTUBHOCTL (HOTOCHHTE3a. 3HAUECHUE (POTOCUHTE3A JJIS KU3HU
Ha 3emiie. BiausiHue ycioBuil cpenbl Ha (OTOCHHTE3 M CIIOCOOBI TIOBBIIECHUS €TO
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XemocuHTe3. XeMOCHHTE3UPYIONKe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIe.

OHepreTrueckuii oOMeH B KieTKe. PaciierieHue BelecTB, BBIJCICHHE U
aKKyMYJIMPOBaHUE YHEPTUM B KJIETKE. DTallbl JHEPreTUUECKOTO 0OMeHa. [ ukon3.
bpoxenue u ero Bunbl. KHUCIOpPOIHOE OKHCIEHHE, WIH KJIETOYHOE JIbIXaHUE.
OxucnutensHoe dochopunupoanue. IPHEKTUBHOCTh IHEPTETUUECKOTO 0OMEHA.

Peakiuu wMatpuuHoro cuHTe3a. [‘eHetmueckas wundopmanus u JIHK.
Peanuzauus reHetudyeckoil MHpoOpMalnuu B KJIETKe. ['€HeTHMUeCKHMH KOA U €ro
cBoiictBa. Tpanckpunus — marpuunbiii cuate3 PHK. Tpaucmsiius — 6uocunres
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanue amMuHOKHCIOT. Pons pubocom B
OonocuHTe3e Oemnka.



Hexnerounsie hopMbl xu3HU — BUPYCHL. MicTopust oTkphiTHs BUpycoB (/. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHS W JKM3HEHHOTO IIMKIA BHUPYCOB.
bakrepuodaru. bonesnu pacTeHuid, >KUBOTHBIX M YEJIOBEKA, BbI3bIBAEMbIC
BUpycamu. Bupyc ummynozaedumura yenoseka (BUY) — Bo3Oyaurens CITNa.
OOpatHasi TpaHCKpUIILIUS, peBepTaza u uHTerpasza. [lpodunaktuka
pacrpoCTpaHEHUs BUPYCHBIX 3a00JI€BaHUM.

JdeMoHCcTpanuu:

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

Tabmuubr 1 cxembl: «Tumbl muatanusy, «Metabomuzm», «MUTOXOHAPHUSY,
«HepreTuyeckuii oomen», «Xmnoporaact», «Dorocunres», «Ctpoenue JIHK»,
«CtpoeHue u QyHKIIMOHUPOBaHKE TeHay, «CuHTe3 0enkay, «I eHeTHIeCcKuil Koy,
«Bupyce», «bakrepuodarn», «Crpoenue u xu3HeHHBIM ki Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: mojenu-ammiukanuu «Yasoenue JIHK u Tpanckpuniusy,
«buocunres 6enka», « CTpoeHUE KICTKN», Mojielb cTpyKTypsl JJHK.

Tema 5. PazMHoKXeHHe M1 MHAMBUAYAJbHOE Pa3BUTHE OPraHU3MoOB (5 4ac)
KneTounslii UK, WK KU3HEHHBIA LUK KieTku. MaTepdasa u murtos. IIpoueccst,
nporekatomue B uHTepdaze. Perummkanus — peakuuss matpuyHoro cunresa JIHK.
Crpoenrue XxpomMocoM. XPOMOCOMHBIM Ha0Op — KapuOTHUIl. JIUIUIOMTHBIN U
rariOuIHBI  XpOMOCOMHBIE HaOOpbl. XpomaTuabl. LluTOmornyeckue OCHOBBI
Pa3sMHOXKEHUSA U UHIAUBULYAIBHOTO PA3BUTUSA OPTaHU3MOB.

Henenne knetkm — muto3. Cragum mutoza. Ilpoueccel, mpoucxoasume Ha
PAa3HBIX CTAAUSIX MUTO3a. BHOJIOTMYECKUI CMBICII MUTO3A.

[Tporpammupyemasi rubenb KISTKH — aromnTo3.

DopMbI pa3MHOKEHHSI OpPraHU3MOB: Oecrojioe U MoJioBoe. Buabl 6ecnosioro
pPa3MHOXKEHUS: JIeJICHWEe HaJBOE, IIOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHUe, BEreTaTUBHOE pa3MHOXeHUE. VICKyCCTBEHHOE KIIOHMPOBAHHUE
OpPraHM3MOB, €r0 3HAYCHUE ISl CEICKIUH.

[TonoBoe pa3zMHOKEHHE, €T0 OTINYHS OT OECTIOJIOTO.

Meiio3. Cragun menioza. IIpormeccel, mpoucxonsuue Ha CTagusix Meiosa.
[ToBenenne xpomocoM B wmenose. Kpoccunrosep. buonornueckuii cmbicn u
3HAYEHHUE MEHOo3a.

["ameTorenes — mpoiecc 0O0pa30BaHHUsS TMOJOBBIX KIETOK Y IKUBOTHBIX.
[TonoBeIe >xene3bl: CEMEHHUKU U sSUYHUKUA. OOpa3oBaHHE M PAa3BUTHE MOJOBBIX
KJIETOK — rameT (crepmaro3oui, SHIIEKJIeTKa) — CIEpMAaTOreHe3 M OBOIEHE3.
OcoOeHHOCTH CTpOEHMs SIMLEKIETOK M crepMaro3onaoB. OIUIofA0TBOpPEHHUE.
ITaprenorenes.



WunuBuayanbHoe  pa3BUTHE  (OHTOTeHe3). OMOpHOHAIbHOE  pa3BUTHE
(oMOpuorenes). Otanbl 3MOPHOHATIBHOTO PAa3BUTHS y TMO3BOHOYHBIX >KUBOTHBIX:
npo0ieHue, racTpyisiiusi, opranoreHes. lloctamOpuonanbHOoe pa3BuTHE. THIbL
MOCTAMOPUOHANIBHOTO Pa3BUTHUA: MpsMoOe, HempsiMoe (IMUYMHOYHOE). BiusHue
Cpellbl Ha pa3BUTHE OPraHU3MOB, (HDAKTOPBI, CIIOCOOHBIC BBI3BIBATH BPOXKIEHHBIC
YPOACTBA.

Poct u pasButue pacteHuil. OHTOr€HE3 IBETKOBOTO PACTEHUS: CTPOCHHUE
CEMEHHU, CTA/INM PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuiel U cxembl: «DOpMBI Pa3MHOKEHHS OPraHU3MOB», «JIBoitHOE
OIUIOJJOTBOPEHUE Yy IIBETKOBBIX pacTeHuil», «BeretaTuBHOe pa3MHOXKEHHE
pactenmitn, «Jlemenne kieTku Oaktepuit»y, «CTpoeHHE TIOJIOBBIX KIIETOK,
«Crtpoenne xpoMocombly, «Kmerounsld nukm», «Pemmukanus JHK», «Mwutos»,
«Metiosy, «IIpsiMoe u HenpsaMoe pa3BUTHE», «I'aMeToreHe3 y MICKONMUTAOIINUX U
yesoBeKa», « OCHOBHBIC CTaJUH OHTOI'CHE3a.

O6opynoBaHue:  MHKPOCKOII, MUKpornpenapatbl «CriepMaTo30U/ bl
MJICKOITUTAIOIIETOY, «UIEeKIeTKa MIeKomuTaroneroy, « Kapuokutes B KjaeTkax
KOpelIKa JIyKa», MarHUTHasi MOJC/b-anIuIuKaius «JleieHue KIeTku», MoJieb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopHas pabora Ne 3. «HaGmrogeHue MuTO3a B KJIETKaX KOHUYHMKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpOIIpenaparaxy.

JlaGopatopHas padota Ne 4. «/3ydeHue CTpoeHHUsI TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIpENapaTax.

Tema 6. HacsiencTBEHHOCTH M M3MEHYUBOCTH OPraHu3MoB (9 yacos)

[Ipenmer u 3amaun reHeTUKH. McTopus pa3BuThs reHETUKU. Ponbs nutomoruu
¥ SMOpHOJIOTUM B CTAHOBJIEHMM T'€HETUKH. BKIax poccHilckux M 3apyOeKHbIX
Y4E€HBIX B PA3BUTUE TEHETHUKU. MeTonbl TEeHETUKH (TMOPHUIONIOTHYECKUH,
IUTOTCHETUYECKUN, MOJIEKYJIIpHO-TeHeTHUeCKui). OCHOBHBIE T'€HETUYECKUE
NOHATHS. | 'eHeTnyeckasi CHMBOJIMKA, UCTIOIb3yEMasl B CXEMax CKpEIIUBaHUM.

3aKOHOMEPHOCTH HACIEOBaHUsS MPU3HAKOB, YCTAaHOBJIEHHbIE I'. MeHnneneM.
MoHorubpuiHoe ckpelmmBaHue. 3aKoH €AMHO-00pa3usi TUOPUIIOB TIEPBOTO
nokosieHus. [IpaBuiio JOMUHHPOBaHUS. 3aKOH paclleIJICHUs] MPU3HaKkoB. [ unoresa
YuCTOTHI raMeT. [1oJTHOE M HeMmoTHOE TOMUHUPOBAHUE.

JurubpuaHoe ckpenBanue. 3aKOH HE3aBUCUMOTO HACJIEJOBaHUS IPU3HAKOB.
[{uToreHeTuyecKkre OCHOBBI AUTHOPUAHOTO CKpEIIMBaHUS. AHaIU3UpYIOIIee
cKpeBanue. Vcrnonb30BaHne aHATM3UPYIOLErO CKPEIIUBAHUS ISl ONPEAEICHUS
Ie€HOTHUIIa OCOOHU.



CuerieHHOE HacleoBaHue npusHakoB. Pabora T. Moprana 1o cuerjiecHHOMY
HACJIEIOBAaHUIO T€HOB. HapyleHue cuerieHus reHoB B Pe3yJIbTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOPUS HACIIEICTBEHHOCTHU. | €eHETUUECKHUE KAPTHI.

['enetnka nmona. XpOMOCOMHOE OIPEIEIICHUE MoJia. AyTOCOMBI U MOJIOBBIE
XpoMOCOMBI. ['OoMoraMeTHele M TeTeporaMeTHble oOpraHu3mbl. HacnemoBaHue
MIPU3HAKOB, CLIETJIEHHBIX C MOJIOM.

N3meHunBOCTh. BHUIbI N3MEHUYMBOCTH: HEHACIIEICTBEHHASI U HACJIEACTBEHHASI.
Ponp  cpempl B HEHAacHeNCTBEHHOM  M3MEHYMBOCTH.  XapaKTEPHUCTHUKA
MOAU(PUKAIIMOHHON MU3MEHYMBOCTH. BapuanmoHHbIN psii M BapuallmoHHasi KpUBasi.
Hopma peakuuu npusHaka. KoamdecTBeHHbIE U KAa4ECTBEHHbIC MPU3HAKH U HUX
HOpMa peakiuu. CBoMCTBAa MOIUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBennas, wid Te€HOTHUIIMYECKasi, HU3MEHUYHUBOCTh. KomOuHaTHBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM Tpollecc — OCHOBA KOMOWHATHBHOM
M3MEHYMBOCTU. MyTarimonHas u3aMeHUnBOCTh. Kinaccudukanuss MyTanuii: reHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa U mpuunHbl MyTaruii. MytareHHbie (paKkTOphI.
3aKOH rOMOJIOTHYECKHX PAAOB B HaclieAcTBEHHOM n3mMeHunBoctd H. . BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuortum uenoBeka. OCHOBHBIE METOAbl TE€HETHUKH
YeJIOBEeKa: FeHeaIOrHYeCKUi, OJIM3HEIIOBbIN, IIMTOTEHETUYECKUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONIPENICIICHNE TE€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIHMPOBAHUE, B TOM YHUCIE C IMOMOIIBIO
[111P-ananu3a. HacinencTtBeHHbIE 3a001€BaHuUs YEJIOBEKA: T€HHBIE 00JIE3HH, O0JIE3HU
C  HACJEJCTBEHHOM  MPEApacrojoXEHHOCThIO,  XPOMOCOMHBIE  OOJIE3HH.
Comarnueckue ¥ TeHepaTUBHble MyTaluu. CTBOJIOBbIE KJIETKH. [IpuHUMIIBI
3I0pOBOTO 00pa3a KU3HU, JUATHOCTUKU, NPO(PUIAKTUKU U JICUSHUS] T€HETUUECKUX
Oone3Hel. MeanKo-TeHeTUYECKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUIIMHCKOM
TE€HETUKH B MIPEJOTBPAICHUHU U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YeIoBeKa.

JdeMoHCTpaum:

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

Tabnuie! u cxeMbl: K MOHOTHOPHUIHOE CKPEIIUBAHUE U €T0 [TUTOTCHETHYECKasI
OCHOBA», «3aKOH PACHICIJICHUS U €T0 LIMTOTCHETUYECKAsi OCHOBAY, «3aKOH YUCTOTHI
rameT», «Jlurubpunnoe ckpemmpanuey, «lluTomornueckre OCHOBBI TUTHOPHTHOTO
CKpelIuBaHusD», «Menosy, «B3auMoIeCTBUE AJUIEIBHBIX T€HOBY, «l €eHEeTHYECKHUE
KapThl PACTEHUH, )KMBOTHBIX U 4YeJIOBEKa», «l €HeTHKa 1mosiay, «3aKOHOMEPHOCTH
HACJICIOBAHUS, CUEIJICHHOTO C Tojom», «KapuoTumbl 4emoBeKa U KUBOTHBIX,
«Bugsl m3meHunBoCcTH», «MomudukanuonHas U3MEHYMBOCTHY, «HaciemoBanue
pesycdakTopay, «I'eHeThka rpyr KpoBu», « MyTalluOHHAsI ”3BMEHYHUBOCTHY.



Oo0opyznoBanue: Mojaenu-anmiIukauud «MOHOTMOPUAHOE CKPELMBAaHUEY,
«Hemonnoe nomuHupoBanue», «JuruOpuanoe ckpemuBanue», «llepekpéct
XpOMOCOM», MUKPOCKOII M MUKpoIipenapar «J{po3oduiay (Hopma, MmyTauu GopMsl
KPBUIbEB U OKPACKH Tela), repdapuii «I'opox moceBHOM».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlaboparopHass pabora Ne 5. «M3ydyeHue pe3yapbTaTOB MOHOTMOPUAHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlaboparopHas pabota Ne 6. «3ydyeHne Moan(pUKAIIMOHHON U3MEHUYUBOCTH,
MIOCTPOCHHUE BAPUALMOHHOIO PSifia U BAPUALIMOHHON KPUBOW.

JlaboparopHas pabota Ne 7. «AHamu3 MyTauui y JIpo30(uiibl Ha TOTOBBIX
MHKPOIIPENapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocraBieHue M aHaJIW3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranuzmon. OCHOBbI OMoTexHoJI0ruM (3 yaca)

Cenekys Kak HayKa M IPOLECC. 3apOKACHUE CEIIEKUUU U JTOMECTHKALMS.
VYyenue H. 1. BaBuiioBa o nieHTpax npoucxokIeHUsI © MHOT000pa3us KyJIbTypHBIX
pacteHunii. LIeHTpbl NpOUCX0XKACHUS JOMAIIHUX )KUBOTHBIX. COPT, ITOPOIA, IITAMM.

CoBpeMeHHbIE METO/BI CeNIeKIIMU. MaccoBbIil U MHAUBUAYAIbHBINA OTOOPHI B
CEJEKIIMM PACTEHWH M KUBOTHBIX. OIEHKa JKCTepbepa. bBIM3KOpOIACTBEHHOE
CKpelinBaHue — HHOpuauHr. Yucras nuHug. CKpelIMBaHUE YUCTBIX JIMHUH.
['erepo3uc, nnu rudpuanHas cuna. HepoacTBeHHOE cKpelMBaHHE — ayTOPUIUHI.
Otnanénnas rubpuamsanus 1 e€ ycnexu. MICKycCTBEHHBIN MyTareHe3 U MoJIly4eHHue
IIOJIMIUIOUIOB. [IOCTHKEHUS CEJIEKIIMN PACTEHNUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHONOrUs Kak OTpacib MPOU3BOJACTBA. |'€HHAs WHXKEHEpHUs. OTaIbl
co3ganusi pexomoOuHanTHo JIHK wu Tpancrenneix opranusmoB. Kierounas
nHkeHepus. Kietounbele KynbTypbl. MUKPOKIOHANBHOE PA3MHOKEHUE PACTCHUM.
KiloHHpOBaHKWE BBICOKOIPOAYKTUBHBIX CEIBCKOXO3SMCTBEHHBIX OpPraHU3MOB.
DKkolloruyeckue M 3thyeckue  mpobiemel. MO  —  reHeTHYecKu
MO (ULIMPOBAHHBIE OPTaHU3MBI.

JemoHcTpanuu:

[Toptpetsr: H. U. Basuios, . B. Muuypumn, I'. /1. Kapnieuenko, M. @. lIBaHOB.

Tabmuubl u cxembl: Kapta «LleHTppl MNPOUCXOXKAECHHS M MHOT000pa3us
KyJbTYPHBIX pacTeHuiD», «llopoapl JOMaIIHUX KUBOTHBIX», «CopTa KyJIbTYPHBIX
pactenuity, «OtaanéHnas rudbpunuzanus», «Padorsl akanemuka M. @. liBanoBay,
«[Homumnougus», «OOBEKTH OHOTEXHONOTHM», «KieTouHble KyJIbTYpHl H
KJIOHUpOBaHHE», «KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

ObopyaoBaHue: MYJISIKU TJI0JJ0B U KOPHEIJIONOB JUKUX (POPM U KYJIBTYpPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IHCTBEHHBIE PACTCHUS».



JlaGopaTopHble U MpaKTUYECKHEe PadOThI:

Okckypcusi «OCHOBHBIE METOABI W JOCTHIKEHHUS CEJEKIMM PAacTEHUH |
YKABOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBI  y4acTOK, B TEIUIMYHOE XO3SHCTBO, J1aOOPaTOpHIO
arpOyYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. dBosounonHasi ouosiorus (9 4acon)

[IpennochulIku BO3HUKHOBEHHUS JBOJIIOIMOHHONM TEOPUU. OBOJIOLHUOHHAS
Teopusi U €€ MecTo B Ouonoruu. BrnusHue 3BOMIOLMOHHONW TEOPHUH Ha Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa 3BodOUMU. [lameoHTONOrMYECKHE: MOCHEI0BATEILHOCTD
NOSIBJICHUST BHUJIOB B MAJEOHTOJOTMYECKOM JIETONUCH, NEPEXOIHBIE (POPMBIL.
buoreorpadguyeckue: cxoncTBo U paziuune Gayd v GJIop MaTEPUKOB U OCTPOBOB.

OMOpHONIOrHYecKre: CXOACTBA W pas3iuuMsi SMOPHUOHOB pPAa3HBIX BHUJIOB
NI03BOHOYHBIX. CpaBHUTEIBPHO-AHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJIOTHYHBIE,
pPYJIMMEHTapHbIE OpPraHbl, ATaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IyTell y Bcex
OpraHU3MOB.

OpomononHas teopust Y. JlapBuna. Ilpeanochblik BO3HUKHOBEHHUS
JapBUHU3Ma. JIBWKyIIME CHIIBI SBOJIOUMHA BUIOB 1o JlapBuHy (M30bITOUYHOE
pPa3MHOXEHHUE NPU OIPAHMYEHHOCTH PECYPCOB, HEOIpPENENIEHHAs U3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MuxkposBosonus. [lomynsus kak eAMHUIA BUAA U SBOIIOLUU.

JIBrokymue cuiibl ((pakTophl) IBOJNIONUK BHUJIOB B mpuponae. MyTalmoHHBIN
npolecc U KOMOMHATHBHAsT M3MEHYMBOCTh. [lOMmynsiiuoHHBIE BOJHBI M Jpeud
reHoB. V301Ut 1 MUATpalus.

EctecTBeHHbII 0TOOp — HampaBisomuid (aktop sBomouuud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco6eHHOCTh OpPraHU3MOB Kak pe3ysbTaT »Botonuu. [Ipumepbl
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMoph03bl M UIUO-aTaNTAIHH.

Bun wu BumooOpazoBanme. Kpurepum Buma. OcHoOBHblE  (HOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBomorusi. Popmbl  3BOJOLMK:  (DUIIETUYECKAs, JAUBEPreHTHasd,
KOHBEpreHTHasi, napaienpHas. HeoOpaTuMocTh 3BOTIOIUH.



[IpoucxoxneHue oT Hecneuualu3upoBaHHBIX MpenakoB. [Iporpeccupyromias
crenuann3anysa. AanTUBHAs paJnAaLysl.

JdeMoHCcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K. M.
bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl U cxeMbl: «Pa3BUTHE OpraHUYECKOTO MUpa Ha 3eMJie», «3apoIbIlu
MO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «Dopmbpl  OOpeOBI  3a
cyiectBoBanue», «EctecTBeHHbIlt 0TOOp», «MHOroo0pa3ue COpTOB pacTEHU»,
«MHoroobpasue  mopon  KUBOTHBIX»,  «llomymsmuu»,  «MyTanoHHas
U3MEHUYHUBOCTBY, «Apomopdosb», «Manoamantanumy», «OOmas aereHepanus,
«/IBmxymue cuibl 3osmonuny, «Kapra-cxema wMapumipyra nyrtemectBus Y.
Hapsunay, «bopbba 3a cymiecTBoBaHue», «IIpucrnoco0iIeHHOCTh OpraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUECKOE BUI000pa30BaHUE.

O6opynoBaHME: KOJUICKIUS HACEKOMBIX C Pa3IMUYHBIMU THUIIAMU OKPACKH,
Ha0oOp IMJIOAOB M CeMsH, KoJulekuus «lIpumepbl 3alllUTHBIX MPUCHOCOONCHHUHN Yy
KUBOTHBIX», MOJielb «OCHOBHBIC HAMpPAaBICHUS SBOJIONUNY», 00BEMHAS MOJEIH
«CTpO€eHHE TOJIOBHOTO MO3Ta MO3BOHOYHBIXY.

buoreorpaduyeckas kapta Mupa, KoJuiekius «DoOpMbl COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHuil», Mojaenb ammiukanus «llepexpéct
XPOMOCOMY, BIIaXKHbIE TIpernapathl «Pa3BUTHE HACEKOMOT0», «Pa3BUTHE JISITYIIIKIY,
MuKpornpenapar «/pozoduna» (Hopma, MmyTranuu GOpMbI KPbUILEB U OKPACKH TEA).

JlabopaTopHbie U MpaKTHYEeCKHE PadoOThI:

JlaGopatopuas pabora Neo 1. «CpaBHeHUE BUIIOB 1O MOP(POJIOrHUECKOMY
KPUTEPUIOY.

JlaGoparopHas padota Ne 2. «Onucanue NpucrnocoO0JIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HukHOBeHMe U pa3BuTHe KkU3HUA HA 3emuie (10 yacoB)

JloHay4Hble MPEACTABICHUS O 3apOXKIACHUU KU3HU. HaydHble TUIOTE3bI
BO3HMKHOBEHHUS JKM3HM Ha 3emje: abuoreHe3 M MaHCIEPMUS. XUMHUYECKas
ABOJIONMS. AOMOTEHHBIM CHHTE3 OPraHMYECKHUX BEIECTB M3 HEOPraHUYECKHUX.
DKCIepUMEHTAIbHOE MOATBEPAKIACHNE XUMUYECKON 3BOIONNY. HauanbHble Tamnbl
ouonornyecko sBomonuu. ['mnoreza PHK-mupa. ®opmupoBanre mMeMOpaHHbBIX
CTPYKTYP W BO3HHUKHOBEHUE NPOTOKJIETKU. [lepBble KIETKM W KX 3BOJIOLMSL.
dopMHUPOBAHUE OCHOBHBIX TPYIII KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emie mo 3paMm U nepuoaam. Karapxeil. Apxeiickas u
npotepo3oiickas dphl. Ilanmeosoiickas 2pa W €€ Mepuoabl: KeMOPUHCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, TEBOHCKUI, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

Me3o301cKas 3pa U €€ NMEPUOabl: TPUACOBBIN, FOPCKUNA, METIOBOM.



KaliHo3oiickas »3pa W €€ Tmepuojbl: MaJCOre€HOBbIA, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.

XapakTepucTruKa KIMMaTa M TeOJIOTHYECKHX NporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH H
KUBOTHBIX. [I0siBIIEHNE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpraHMyeckoro Mupa Kak OTpakeHHe 3BOJOUUHA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

OBOJIOLHMS YesloBeKa. AHTPOIIONOrUS Kak HayKa. Pa3BuTue npeacraBieHuil o
MPOUCXOKJICHUHN 4YeloBeka. Meroasl u3ydeHHsl aHTpornoreHeza. CxonctBa u
pa3nuyMs YeJI0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETTOBEKA.

JIBrkymue cuibl (pakTopsl) aHTpornorenesa. HacneacTBeHHass M3MEHUHUBOCTh
U €CTEeCTBEHHbI OTOOp. OOIIEeCTBEHHBIA 00pa3 MKU3HHU, U3TOTOBJICHUE OPYAMA
TPYyZa, MBILIJICHUE, PEYb.

OCHOBHBIE CTA/IUM U BETBU HBOJIIOI[MU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
yMenbld, YemoBek npsAMoxonsamuii, YenoBek HeaHAepTalbCKul, YeloBek
pa3ymHbIil. Haxoakum ucKomaeMbIX OCTaTKOB, BpeMs CYIIECTBOBaHHUS, 00JACTh
pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 )KU3HHU, OPYAUSL.

YenmoBeueckue  packl. OCHOBHBIE  OOJIBIIME  pachl:  €BPOINECOMIHAS
(eBpaszuiickasi),  HErpo-aBCTpaJOMAHAs  (PKBATOpHAJIbHAS),  MOHTOJIOHIHAS
(a3uarcko-amepukaHckas).  UepTsl  IPUCIOCOOJICHHOCTH  MpEACTaBUTENCH
YeJIOBEUECKHX Pac K YCIOBUSM CYIIECTBOBaHUA. ENMHCTBO YeI0BEYECKUX pac.
Kputuka pacusma.

JlemoncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. WM. Omapun, C. Muwuiep, I'. FOpu, Y.
JapBuH.

Tabmuupel n cxembl: «Bo3nukHoBenne ColHEUHOH cHCTEMBI», «Pa3ButHe
opraHudeckoro Mupay», «PactutenbHas KieTka», «KUBOTHas  KJIETKay,
«IIpokapuotnueckast kieTka», «COBpEMEHHasi CUCTEMAa OPTraHUYECKOro MHUpPay,
«CpaBHEHHE aHATOMHUYECKHX YEpPT CTPOEHUS YEJIOBEKa M YeJI0BEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJIOTMYECKUX  HAXOJOK  IPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moan», «peBnue moam», «llepBbie
COBPEMEHHBIE JION», «HenoBedecKrue paco».

O6opynoBanue:  mysku — «lIpoucxoxaenue — 4yenoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHJepTajblla, KPOMAaHbOHIIA), CIENKU WIH
M300pKEHHUSI KAaMEHHBIX OpYyJIUid TEepBOOBITHOIO 4YeloBeKa (KaMHH-YOMIEPHI,
pyOuna, ckpebna), TEOXpOHOJOTHMYecKas Tabnuia, Kowiekus «Dopmbl
COXPAHHOCTHU UCKOMAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHbie U NpaKTHYECKHE PadoOThI:



ITpakTnueckast pabora Ne 1. «M3yueHne MCKOMAEMbIX OCTATKOB PacTEHUU U
YKABOTHBIX B KOJUICKIUAX).

OKCcKypcusi  «OBOJIOIMS ~ OpraHMYeckoro  mupa Ha  3emue» (B
€CTECTBEHHOHAYYHBII WM KPA€BETUYECKUI My3€il).

Tema 3. Opranusmsl 4 OKpYy»Kalowas cpena (5 4acon)
DKOJIOrus Kak HayKa. 3alaud U pa3zeibl SKOJOruu. MeToabl 3KOJI0rn4eCKuX
MCCJIEIOBAHNUN. DKOJIOIMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHHA OpPraHW3MOB: BOJHAs, HA3EMHO-BO3JYIIHAs, MMOYBEHHAS,
BHYTPUOPTAHU3MEHHASI.

Okonoruueckue paxktopsl. Knaccuduxarus sxkoaoruaeckux (HakTopos:
abnotuyeckue, OWOTHMYECKHUE U AaHTPONOreHHbIC. JleWCTBHE 3KOJIOTMYECKUX
(hakTOpOB Ha OPraHU3MBI.

AbGuotnyeckue (HakTopbl: CBET, TEMIIEPATypa, BIAXHOCTb. DOTONEPUOIU3M.
[Ipucnocobnenusi OpraHu3MOB K  JCHCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buotnueckue paktopbl. Buabsl OM0THUECKMX B3aUMOACHCTBUIN: KOHKYPEHIUS,
XMIHUYECTBO, cuMOM03 u ero Gopmbl. [lapazutusm, koomepauus, MyTyalusM,
KOMMEHCAJIM3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M, HEUTPAIHU3M.
3HaueHHe OMOTMYECKUX B3aWMOJACHCTBUM Il CYIIECTBOBAaHUS OPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XapaKTepUCTHUKHA mnomysauud. (OCHOBHBIE IOKa3aTEH
NOMYJSIUMN: YHUCIEHHOCTh, IUIOTHOCTh, POXIAAEMOCTb, CMEPTHOCTh, IPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISIUA U €€ Perysusl.

JlemoncTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensp.

Tabnuel u cxembl: kapta «IIpuponnsie 30Hb 3eminy, «Cpeabl 0OUTaHUS
opranusMoBy», «®Potonepuoansm», «llonymaunm», «3aKOHOMEPHOCTH pPOCTa
YUCJIEHHOCTU MONYJSAUUNA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopHnas pabora Ne 3. «Mopdonoruueckue 0COOEHHOCTH PacTEHUHN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHnas pabora Ne 4. «BnusiHue cBera Ha POCT U PA3BUTHE YEPCHKOB
KOJIeycay.

[Tpaktrueckas padota Ne 2. «IToacu€T MIOTHOCTH MOMYJISAIUN PA3HBIX BUIOB
pacTeHu.

Tema 4. CoobOmiecTBa 1 3k0J0rHYecKkre cuctembl (10 yacos)



CooOmiectBO Opranu3sMoB — OuoieHo3. CTpyKTypbl OHOLIEHO3a: BUIOBAaf,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Buasli-momuHanTel. CBs3UM B
OHUOILIEHO3E.

Okosiornyeckre cuctembl (dkocuctembl). IloHsTHe 00 »3KocucTeMe H
ouoreornieHoze. @DYHKIMOHAIbHBIE KOMIIOHEHTBI SKOCHUCTEMBI: TPOAYILEHTHI,
KOHCYMEHTBI, peylleHTbl. KpyroBopoT BEIIECTB U MOTOK HEPTUU B HKOCHUCTEME.
Tpoduueckue (nmuieBbie) ypoBHH dKocucTeMbl. [IuieBsie enu u cetu. OCHOBHbIE
MOKa3aTeId AKOCUCTEMBI: OHMOMAacca, MPOAYKIHSA. DKOJOTHYECKHUE THPAMHUIbL:
MPOJAYKIMUU, YHCICHHOCTH, Ouomacchl. CBONCTBA HKOCUCTEM: YCTOWYUBOCTD,
camoperyJsinus, pazsutue. CyKueccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p M peK. DKOCHCTEMa XBOHWHOTO
WJIU IITUPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonorudeckoe u Xxo3sUCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopaszHooOpaszue kak ¢dakTop ycToWunMBOCTH »dKocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYyenne B. . Bepnaackoro o Ouocdepe. ['panuiipl, cocTaB U CTPYKTypa
ouochepnl. KuBoe BemecTtBo U ero ¢yHkiuu. OcoOeHHOCTH OHnocdepsl Kak
JI00aNbHOW JKOCUCTEMBI. JlMHAMUYECKOE paBHOBECHE M 0OpaTHas CBS3b B
ouocdepe.

KpyroBopoTsl BemecTB 1 OMOreOXMMHUYECKHE IIUKJIIbI 3JIEMEHTOB (YIJiepoaa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMiiu. AHTpONOreHHbIe U3MEHEHUs B Ouocdepe.
['1oGanbHbIE YKOTOTUYECKUE TTPOOIIEMBL.

CocyuiecTBoBaHME MPUPOBI U yesnoBedecTBa. CoxpaHeHue 6uopasHoodpasus
KaK OCHOBa YyCTOWYMBOCTU Ouocdepsl. OCHOBA pPALMOHAIBHOTO YHPABICHHS
MPUPOIHBIMUA PECYpPCaMH U UX MCIOJIb30BaHUE. JIOCTMXKEeHUsT OMOJIOTHU U OXpaHa
MPUPOJIBI.

JlemoncTpanum:

[Toptpetsi: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubl u cxembl: «lluimessie nenu», «bUONEHO3: COCTAaB U CTPYKTYpPa»,
«IIpuponnbie cooOmectBay, «llemn mnuTaHus», «IKOJIOTHYECKAS MHPAMUJIAN,
«buocdepa u yenoBek», «IKocUCTEMA MIUPOKOJIUCTBEHHOTO JIeca», « IKOCHCTEMA
XBOMHOrOo  Jieca», «buoneHo3 Bomoéma», «ArpoueHos3», «llpumepHsbie
aHTPOIOTEHHbIE BO3ACHCTBUS Ha IPUPOY», « BaskHelIlIne HCTOYHUKH 3arpsiI3HEHUS
BO3/lyXa W TPYHTOBBIX BOM», «[louBa — BaxkHelmas coctaBisronias Ouochepsn,
«®DakTopel  nerpajauuu  nouB»,  «llapHukoBeii  3ddekT»,  «DakTophI
pPaOaKTUBHOTO 3arpsizHeHuss Ouocdepsl», «OO0mas cTpykrypa Oumochepb»,



«PacnipocTpanenue >ku3HHM B Ouocdepe», «O30HOBBI 3KpaH Ouocheps,
«KpyroBopot yriepoja B buochepe», «KpyropopoT azota B IpUpOIL».

O6opynoBanue: Mojelb-anIuIMKausa « TUnuyHble OHOIICHO3bI», TepOapHii
«PacTtutenbHBIe COO0IMIECTBaY, KOUTIEKINN «brorieno3y», «Bpeaurenn BaxHEHIIINX
CEIIBCKOXO3SIMCTBEHHBIX KYJIBTYP», TepOapUM U KOJUJICKIIUH PACTEHUM U )KUBOTHBIX,
MPUHAJICKANME K Pa3HBIM 3KOJIOTHYECKUM TpyInaM OgHOTro Buaa, KpacHas kHura
Poccuiickoit  ®enepannu, u300pakKeHUs OXpaHSAEMbIX BHIOB pAcCTEHUM U
JKUBOTHBIX.



INDTAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOI'PAMMLI 11O
BMOJIOT'NN HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O
OBPA3OBAHUIA

Cornmacno ®I'OC COO, ycraHaBiaMBarOTCsS TpeOOBaHUS K pe3yibTaTaM
OCBOCHHUS 00yUaIOMIMMUCS POTPAMM CPEIHEro 00IIero 00pa30BaHus:
JUYHOCTHBIM, METAIIPEIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpyKType NHWYHOCTHBIX PE3yJIbTAaTOB OCBOCHUS mpeaMera «buomorus»
BBIJICJICHBI CIICYIONINE COCTABISIONINE: OCO3HAHUE OOYYaIOIIUMUCS POCCHUICKOMN
TPaXJaHCKOM UACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH
U CaMOONpEIECICHUI0, HAJIMYUE€ MOTHBAlMM K  OOy4YeHHIO  OHOJIOTHH,
[[EJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKICHHM JIMYHOCTH HA OCHOBE
KJIFOYEBBIX I[EHHOCTEH M HUCTOPUYECKUX TPATUIUNA Pa3BUTHUS OHUOJOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIHOCOOHOCTH OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOECH
JESITEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU CHCTEME
OMOJIOTUYECKOTO  O0pa30BaHMs, HAJIMYUE HKOJOTHYECKOTO TMPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH L€ U CTPOUTH KUSHEHHBIC TUTAHBI.

JInuyHOCTHBIE pE3yJNbTaThl OCBOCHMS Ipenmera «buonorus» gocturarorcs B
€UHCTBE YYEOHOM M BOCHUTATEIBLHOM JEATEIbHOCTU B COOTBETCTBUU C
TPAIULMOHHBIMU  POCCUMCKUMHM  COLIMOKYJBTYPHBIMH, HUCTOPUYECKUMHU U
JTyXOBHOHPABCTBEHHBIMU IIEHHOCTSIMM, MPUHSITHBIMU B OOILECTBE NpaBUJIaMU U
HOPMAaMH TIOBEICHHS U CITIOCOOCTBYIOT MPOIIECCaM CAMOIIO3HAHMSI, CAMOBOCTIMTAHHMSI
M CaMOpa3BUTHS, PA3BUTUS BHYTPCHHEH TMO3WLMUU JIMYHOCTH, NAaTPUOTHU3MA,
YBAXKEHHUSI K 3aKOHY M NPABOIOPSIKY, YEJIOBEKY TpyAa U CTapLIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XXCHUS, OEPEKHOTO OTHOIICHHUS K KYJIbTYPHOMY HACICIUIO U
TPaJULMsIM MHOTOHAIMOHAIBHOTO Hapona Poccuiickont denepaunu, Opupoe U
OKPY KAIOIIEU Cpee.

JIngHOCTHBIE Pe3yIbTaThl OCBOSCHUS yueOHOTro TpeamMeTa « Buosiorus q0JKHbBI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYyYarOIIMXCA PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEN JIMYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAIlM{, TO3UTHUBHBIX BHYTPEHHHX  YyOEXJCHUH, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHICKOr0 OOIIECTBA, pPACIIUPEHUE KUZHEHHOTO
ONBITA M OMBITA JAEATEIBHOCTH B IMPOLECCE peanu3alid OCHOBHBIX HAaIlPaBICHUU
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:



1) rpaskIaHCKOro BOCHUTAHHS: CHOPMUPOBAHHOCTh TPAKIAHCKOU IO3UIUH

00y4Jaromerocst Kak akTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUUCKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBAXKECHHE
3aKOHA U MPABONOPSIKA; TOTOBHOCTh K COBMECTHOUM TBOPUYECKOM EATEIIBHOCTH IPU
CO3JaHUM Y4YEOHBIX IPOEKTOB, PEIICHHMH YYEOHBIX W MO3HABaTEIbHBIX 3a/ad,
BBINIOJIHEHUU ~ OMOJIOTUYECKUX  DIKCIEPUMEHTOB; CIOCOOHOCTh  OMPENEIATh
COOCTBEHHYIO IMO3UIIMIO IO OTHOIIECHUIO K
SIBJICHUSIM COBPEMEHHOW >KM3HM M OOBSACHATH €€; YMEHHE YUYUTHIBATH B CBOMX
JEUCTBUSX HEOOXOAMMOCTh KOHCTPYKTHBHOTO B3aUMOJICUCTBHS JTFOJCH C pa3HBIMU
yOeXKJIEHUAMH, KYJIbTYPHBIMH IEHHOCTSIMH UM  COLIMAJIBHBIM  TOJIOKEHHEM;
TOTOBHOCTh K COTPYJIHHUYECTBY B IMPOLIECCE COBMECTHOI'O BBINOJHEHUS YYEOHBIX,
[I03HABATEIbHBIX W HCCIENOBATEIIbCKUX 3a/a4, YBAXKUTEIBHOIO OTHOILICHUS K
MHEHHIO ONMOHEHTOB NpH OOCYXIEHHH CHOPHBIX BONPOCOB OHOJOTMYECKOTO
COZAEPKaHUs; TOTOBHOCTh K T'YMaHUTAPHOU U BOJIOHTEPCKOU AEATEIBHOCTH;

2) NMAaTPUOTHYECKOT0 BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh POCCUMCKOMN TPAKIAHCKON UEHTUYHOCTH, TATPUOTU3MA,
YBAXKEHHUSI K CBOEMY HapOAy, YyBCTBA OTBETCTBEHHOCTHU nepen PonuHou, roproctu
3a CBOM KpaH, CBOXO PonnHy, CBOW SA3BIK M KyJbTYpPY, IPOLLIOE M HACTOSIIEE
MHOI'OHAIIMOHAJIBHOIO Hapoaa Poccuu; IEHHOCTHOE OTHOLICHUE K INPUPOJAHOMY
HACIIEUIO U NaMSATHUKAM MPUPOIbI,

JNOCTMXKEHHUAM Poccum B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;
CIIOCOOHOCTh OIIEHWBATh BKJIAJI POCCUUCKUX YUEHBIX B CTAHOBJICHHE U PA3BUTHE
OMOJIOTMH, TIOHUMAHUSl 3HAYEHHUsS] OMOJIOTMU B TO3HAHWM 3aKOHOB MPUPOILI, B
KU3HU YeJIOBEKa U COBPEMEHHOTO OOLIEeCTBa; uaeiHas yoex 1IEHHOCTh, TOTOBHOCTh
K CIIy’KEHUIO U 3amure OTedecTna,

OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:
OCO3HAHHME TYXOBHBIX IIEHHOCTEW POCCHUICKOTO Hapojaa; chopMUPOBAHHOCTH
HPABCTBEHHOI'O CO3HAHUS, dTUYECKOTO TMOBEJICHUS; CIOCOOHOCTh OIEHUBATh
CUTYyallMI0 U IPUHUMATh OCO3HAHHBIE PEIICHMUS,

OPUEHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMbI M LEHHOCTH; OCO3HAaHHUE
JUYHOTO BKJIaJa B TIOCTPOEHHWE YCTOMYMBOTO OyIyIIero; OTBETCTBEHHOE
OTHOILIEHUE K CBOWM POJUTEIISIM, CO3JaHUI0 CEMbUM HAa OCHOBE OCO3HAHHOIO
MPUHATUSA LEHHOCTEW CEMEWHOM U3HU B COOTBETCTBUM C TPALULIMSAMHU HAPOJIOB
Poccun;
4) ICTETHYECKOTO0 BOCTIMTAHMSA:
ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIFOUAsi CTETUKY ObITa, HAYYHOTO U



TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;
MOHMMAHHUE YMOIMOHATBLHOTO BO3/ICHCTBHUSI )KMBOM MIPUPOJIBI U €€ IIEHHOCTH;
TOTOBHOCTh K CAMOBBIPAKEHUIO B Pa3HBIX BUAaX UCKYCCTBA, CTPEMJICHHE
MPOSIBIIATh KAYECTBA TBOPUYECKOM JIMYHOCTH;
5) (pusyeckoro BocnuTaHus, GopMupoBaHus KYJAbTYPbI
310POBbA U IMOLMOHAJILHOIO 0JIaronoJIyYms:

MOHUMAaHUE U peain3aliys 310pOBOro U 0€301acHOro o0pas3a Ku3HH (310pOBOE
MUTaHue, COOJTIOICHIE TUTUCHUYECKIX TIPABIII M HOPM, COTAaHCUPOBAHHBIN PEXKIM
3aHATHM W OTAbIXa, peryispHas ¢u3nueckas aKTUBHOCTh), OEpeKHOTO,
OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (DM3UYECKOMY H
MICUXWYECKOMY 3J0POBbIO; TOHUMAHHE ILIEHHOCTH MPABUJI HHAWUBUIYAIBHOTO U
KOJIJIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIMIX, YTPOXKAIOIINX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUE MOCECTBUI U HEMPUATHUS BPEAHBIX TPUBBIYEK (YIOTPEOICHUS
aJIKOT0JIsI, HAPKOTHKOB, KypeHus); 6)

TPYAOBOT0 BOCIIUTAHMS:

TOTOBHOCTh K Tpydy, OCO3HaHUE IIEHHOCTH MAacTepCTBa, TPYAOTI0O0uE;
FOTOBHOCTh K AKTHUBHOW JEATEIBHOCTA TEXHOJIOTHMYECKOW UM  COIMAIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMHUPOBATh, MIAHUPOBATH U CAMOCTOATEIHHO
BBINIOJIHATh ~ TaKyl  JI€ATEIbHOCTh; MHTEpeC K  pa3jiudHbiM  cdepam
npodeCCUOHAIBHONW  JEATENbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP
Oynymeit mpodeccid W peaau3oBBIBAaTh COOCTBEHHBIC KU3HCHHBIC TUIAHbI,
TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CAaMOOOPa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11e71eCO00pa3HOEe OTHOIICHHUE K MTPUPOJI€ KAaK UCTOUYHUKY
JKU3HU Ha 3emJie, OCHOBE €€ CYIIECTBOBAHUS; MTOBBIIIIEHNE YPOBHS dKOJIOTHYECKON
KyJIbTYphl: TPHOOPETCHHE OIbITa IJIAHUPOBAHHUS TIOCTYIIKOB M OIICHKH HUX
BO3MOXXHBIX TMOCJEICTBUN [JI1 OKpPYXKaOIIEH CcpeJbl; OCO3HAHWE TIJ100abHOTO
XapakTepa KOJOTUYECKUX MPOOIeM U IMyTel ux
pelIeHus; ClIoCOOHOCTh UCIOIB30BaTh MpHOOpETaeMble MPU U3YYECHUU OMOJIOTHUU
3HaHWS W YMEHUSA TPU pEHIeHUU TMpoOJeM, CBSI3aHHBIX C PaIlMOHAIBHBIM
MPUPOJIOTIONIB30BaHUEM  (COOJIIOICHUE  TMPaBUJI  TOBEACHUS B MIPHUPOJIE,
HaIpaBJICHHBIX HAa COXPAHEHHUE PABHOBECHUS B HSKOCUCTEMAX, OXpPaHY BUJIOB,
IKOCUCTEM, Orochephl);

AKTUBHOE HEINPUATHE JEUCTBUN, PUHOCAILINX BPEJ OKPYKAOLIEH IPUPOIHON
cpelie, YMEHHE MPOTHO3UPOBATH HEOJArOMPUSATHBIE AKOJOTHUUECKHE TMOCEACTBUS
NpEANPUHUMAEMBIX JIEUCTBUH W MPENoTBpallaTh UX; HAJIA4YME Pa3BUTOIO



DKOJIOTUYECKOTO MBIIUICHUS, JKOJOTHYECKON KYJBbTYpbI, ONbITA JEATEIBHOCTH
HKOJIOTMYECKON  HANpaBJI€HHOCTH, YMEHHS  pPYKOBOJACTBOBAaTbCA HMMHU B
II0O3HABATEJIbHOM, KOMMYHUKATHMBHOM M COLMAJIBHOW IPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOM JESITEIBHOCTH IKOJIOTMYECKOI HAPAaBIEHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

C()OPMUPOBAHHOCTb MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS HAyKU U OOLIECTBEHHOM MPAKTUKHA, OCHOBAHHOTO HA JUAJIOre
KYJIBTYp, CHOCOOCTBYIOILIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;
COBEPILIEHCTBOBAHHE A3BIKOBOM M YNTATENBCKOM KYJIbTYPhI KaK CPEACTBA
B3aMMOJECHCTBUSI MEXIY JIOJbMU M TO3HAHMUS MHpA; NOHMMaHUE CHEIUPUKU
OMoNOrMM Kak HAayKH, OCO3HaHUS €€ poiu B (POPMHUPOBAHUHU PALMOHATBLHOTO
HAyYHOTO MBIIIJICHUs, CO3JaHUM LEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKarollem
MHUpE KaK O €IUHCTBE MPUPOJIbI, YEJIIOBEKA U OOIIECTBA, B MO3HAHUM TPHUPOIAHBIX
3aKOHOMEPHOCTEH M pEIIeHWU MpoOJIEM COXpaHEHHs] MPUPOJHOTO PAaBHOBECHS;
yOEeXKIEHHOCTh B 3HAYUMOCTHM OHWOJOTMU [Jii COBPEMEHHOW LHMBHIA3AIUU:
o0ecrieueHrss HOBOTO YPOBHS PAa3BUTHS MEIUIMHBI, CO3JaHHE NEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CHOCOOHBIX pEIIaThb PECypCHbIE NpOOJEeMbl  Pa3BUTHS
YEJI0BEUECTBA, MMOUCKA MyTEH BBIXOJA U3 TNIOOAIBHBIX 3KOJIOTMUECKUX MPoOIeM U
o0ecnieyeHuss Mepexoja K  yYCTOMYMBOMY  Pa3BUTHUIO,  pallMOHAIbHOMY
WCITOJIb30BAaHUIO TMPUPOJHBIX PECYpPCOB M (HOPMHUPOBAHHMIO HOBBIX CTaHIAPTOB
KU3HU; 3aUHTEPECOBAHHOCTh B IMOJIYYEHHHM OMOJOTMUECKHUX 3HAHUM B IEJIAX
MOBBILIEHUS OOUIEH KyIbTYPhl, €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, KAK COCTAaBHOM
JacT (PYHKIMOHAIBHOW T'PAMOTHOCTH oOOydarommxcs, (GopmupyeMon mpu
M3y4eHUU OMOJIOTMH; MOHUMAHHUE CYIIHOCTH METOJOB MO3HAHMS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HAayKax, CIHOCOOHOCTH HCHOJb30BaTh IMOJyYaeMble 3HAHUS IS
aHanu3a U OOBSCHEHHUS SIBJICHUN OKPYKAIOMIEr0 MHUpPAa U MPOUCXOIAIIUX B HEM
U3MEHEHUH, yMEHHE JejlaTh OOOCHOBaHHbIE 3aKJIIOYEHHMsS HAa OCHOBE HAy4YHBIX
(aKkTOB M MMEIOLIMXCS JTaHHBIX C IEJbI0 MOJYYEHHUS JOCTOBEPHBIX BBIBOJIOB;
CHOCOOHOCTbh CAMOCTOATEIBHO UCIIOJB30BaTh OMOIOrMUECKHUE 3HAHUS JJIs
pemieHuss npoOjieM B pEalbHBIX YKU3HEHHBIX CUTYalUsX; OCO3HAHUE IIEHHOCTHU

HAy4YHOH AESTENBHOCTH, TOTOBHOCTh OCYIIECTBIIATh
MPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh MHIUBUAYATBHO U B TPYIIIIE;
TOTOBHOCTh M CLIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BAHUIO U CAMOOOPA30BaHUIO,
K aKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHUM MO OMOJIOTMHU B COOTBETCTBUH C
KU3HEHHBIMH MTOTPEOHOCTAMHU.

METANPEAMETHBIE PE3YJIbBTATBI



MetanpeameTHble pe3ysbTaThl OCBOEHUsI ydeOHoro npeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE Ui (OPMHUPOBAHHUS MHUPOBO33PEHUS OOYYArOIIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYUHbIE MOHATHS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHeUu(UKy METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELIECTBO, 3HEPIHUs, SIBICHUE, MPOILIECC,
CHCTEMa, HAay4YHBIM (PaKT, MPUHIUN, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIEJOBaHNE, HAOII0ACHUE, U3MEPEHNUE, SKCIIEPUMEHT U JPYTUX), YHUBEPCAJIbHbIE
yuyeOHble JelcTBUs (TIO3HABATEIbHbIE, KOMMYHUKATHBHBIC, PpETYJSATUBHbBIE),
obecneunBaromye GopMUpoBaHUE (PYHKIMOHAIBHON I'PaMOTHOCTH M COL[MAJIBHOM
KOMIETEHIIMM  OOYyYaloUIMXCs, CIOCOOHOCTh OOYy4aroumxcs HCHOJIb30BaTh
OCBOCHHBIE MEKIMCLHUIIIIMHAPHBIC, MUPOBO33PEHUECKHE 3HAHNS U YHUBEPCAJIbHBIC
y4eOHbIE IEMCTBUS B TO3HABATEILHON M COLUAIIbHOMN MPAKTHKE.

MertanpeameTHble pe3yiabTaTbl OCBOEHHUS MPOrpaMMbl CPEIHEro OOIIEero
00pa30BaHus JOJKHBI OTPaXKaTh:

OByaieHHe YHMBEPCAJIbHBIMH Y4eOHBIMH NIO3HABATEIbHBIMHU
NEeHCTBUAMM:

1) 6a30oBble JIOTHYeCKHE ICHCTBUS:

CaMOCTOATENbHO  (QOPMYJIMPOBATH M AKTyaJIU3UPOBATH  MNpOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE; HMCIIOIB30BAaTh IIPU OCBOCHUHU 3HAHUN HPUEMBL
JIOTUYECKOTO MBIIUICHHs (aHalM3a, CHHTE3a, CpaBHEHUs, Kiaccudukanuu,
000OIIEHMsI), PACKPbIBATh CMBICT OWOJIOTMUYECKUX TOHATHH (BBLACNATH UX
XapaKTEpHbIE IPU3HAKHY, YCTAHABIMBATD CBSA3U C APYTUMHU ITOHSATUSMH ); OIIPEAEIIATD
LM IeITeIbHOCTH, 3aaBas apaMeTpbl U KPUTEPUH UX
JOCTH)KEHHSI, COOTHOCUTD PE3YJbTaThl JACSITENBHOCTH C MOCTABICHHBIMU LIEISMU;

UCIIOJIb30BaTh OMOJOTMYECKHE MMOHATUS ISl OOBSICHEHUS (DAKTOB M SIBJICHUMN
YKUBOM ITPUPOJBL; CTPOUTH JIOTUUECKHUE PACCYXKIAEHUS (MHAYKTUBHBIE, 1€IYKTHBHBIE,
M0 aHAJOTUH), BBISBISATH 3aKOHOMEPHOCTH M MPOTHUBOPEYHS] B pacCMATPUBAEMBbIX
SBJIEHUSX, (OPMYJIHUPOBATh BBIBOJBI W 3aKIIOUYEHHUS; NPUMEHSATH CXEMHO-
MOJICJIbHBIE CPEJICTBA ISl IPEACTABICHUS! CYLIIECTBEHHBIX CBSI3€ U OTHOUICHUH B
U3y4aeMbIX OHOJIOTUYECKUX OOBEKTaX, a TaKKe MPOTHUBOPEUUN Pa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHBIX MH(POPMALMOHHBIX MCTOYHUKAX; pa3padaThiBaTh IJIaH
pelieHust mpobJieMbl ¢ yU4ETOM aHaIN3a UMEIOIIUXCS
MaTepUalbHBIX W HEMaTEepPUAIbHBIX PECYpCOB; BHOCUTh KOPPEKTHBHI B

NEeSATEIbHOCTh, OIEHUBATH COOTBETCTBUE PE3YJIHTATOB
LEesM, OLEHHMBATh PHUCKU TMOCHEACTBUI JE€ATETbHOCTH; KOOPAMHUPOBATH U

BBITNOJIHATH pabOTy B YCIOBUSX PeaIbHOIO,

BUPTYaJIbHOTO W KOMOWHHUPOBAaHHOTO  B3aMMOJICUCTBHS;  pa3BUBATH

KpEaTUBHOE MBIIIJICHUE MTPU PEIICHUHN KU3HEHHBIX MTPOOJIEM.



2) 6a30BbI€ HCCJIEI0BATEIbCKHE IeHCTBHS:

BJIaJICTh HABBIKAMHU Y4€OHO-UCCIIE0BATEILCKON U MTPOCKTHON €S TEILHOCTH,
HAaBBIKAMHM  paspeuieHusi mpo0sieM, CIOCOOHOCThIO U TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOUCKY METOJIOB PEIICHUS MPAKTHUYECKUX 3a7a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB IMO3HAHMS; UCIIOJB30BATh PA3IUUHbIC BUIbI ACSITEIBHOCTH TIO
MOJTYYE€HHUIO HOBOTO 3HAHMUSI, €T0 UHTEPIIPETALINH, PEOOPA30BAHNUIO U PUMEHEHUIO
B YYCOHBIX CHUTyalHsIX, B TOM YHCIE MPH CO3JAHUU YYEOHBIX M COIHMAIBHBIX
npoekToB; GOPMHUPOBATH HAY4YHBIM TUI  MBIIUICHHUS, BJIQJAE€Th HAYYHOU
TEPMUHOJIOTHEM,

KJIFOUEBBIMU TOHATUSAMH U METOJAMU; CTaBUTh U (OPMYIUPOBATH COOCTBEHHbIE

3a1auu B 00pa3oBaTeIbHON

NESTEIbHOCTH Y KU3HEHHBIX CUTYaIIHSIX; BBISBIISATH IPUUNHHO-CIIC/ICTBEHHBIE CBSI3U
U aKTyaJIM3UpOBaTh 3a/lady, BBIABUTATh THUIOTE3y €€ pemieHUs, HaXOIUTh
apryMeHThl JJI J0Ka3aTeJIbCTBA CBOMX YTBEPXKACHHUH, 3a/laBaTh IMapaMeTpbl U
KPUTEPUHN pEIICHUS; aHAIM3UPOBATh IIONYUCHHBIE B XOJI€ PCIICHUS 3aJa4u
pe3ynbTaThl, KPUTHYECKH OIICHUBATh MX JIOCTOBEPHOCTh, IPOTHO3UPOBATH
W3MCHCHUE B HOBBIX YCJIOBHSX; /IaBaTh OIIEHKY HOBBIM CHUTYyaIlUsIM, OIICHHBATh
MPUOOPETEHHBIM OMBIT; OCYIIECTBIIATH LI€JICHANPABICHHBIM TOUCK TMepeHoca
CPEJICTB U CIIOCOOOB

JNehcTBUS B NpOodEeCcCHOHANBHYIO Cpely; YMETh TEpPEHOCHUTh 3HaHUsA B

MO3HABATENbHYIO U MPAKTUYECKYIO 00J1acTH
KU3BHENICATCIIbHOCTH; YMETh HMHTETPUPOBATh 3HAHUA M3 PA3HBIX MPEAMETHBIX

o0JacTeil; BBIIBUTATh HOBBIE WCH, MpEIaraTh OPUTHHAIBHBIC TOIXObI H

perieHus,

CTaBUTh MPOOJIEMBI U 3a]1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) padora ¢ ungopmanmei:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MHGOpMAINH (TEKCTE y4eOHOTO
nocoOusi, HAYYHO-TIONMYJSIPHOW JIUTEepaType, OWOJOTHYECKUX CJOBapsX W
CIIpaBOYHMKAX, KOMIBIOTEPHBIX 0a3ax AaHHBIX, B VHTEpHETE), aHAIM3UPOBATH
uH(OPMAITUIO PA3IUYHBIX BUJIOB U (POPM MpECTABICHUS, KPUTHUYECKU OLIEHUBATh
e€ TOCTOBEPHOCTh U HEMTPOTHBOPEUMBOCTH; (DOPMYIUPOBATH 3aIIPOCHl U IPUMEHSTH
pasnuYHBIC METOJbl TIPH TIONCKE U OTOOpe Owuosormdeckoil uHbopmalmwy,
HEO0OXOIMMOM JIJIs1 BBHITIOTHEHHUS YUEOHBIX 3a/a4;

npuoOpeTaTh OMBIT WCIOJIB30BaHUS WHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOT'O MCTIOJIB30BAHUS PA3TUIHBIX
MOWCKOBBIX ~ CHCTEM; CaMOCTOSATEIBHO  BBIOMpPATh ONTHUMAIBHYI  (GOpMy
MpeACTaBICHUsT Ouoiornueckoil MHpopMaru (CXembl, TpaduKu, TUATPAMMBI,
TaOJIUILIbI, PUCYHKH U JIPYTOE);



UCTONb30BaTh HAYYHBI S3bIK B KayecTBE CpeAcTBa Impu pabore ¢
Ouonornueckod uHpOpMalnMeNd: TPUMEHATh XUMUYECKHE, (U3HUECKHE U
MaTeMaTH4eCKue 3HAKW M CHUMBOJIBL, (hopMyibl, ab0peBUaTypy, HOMEHKIATYpY,
UCMOJNb30BaTh M NPeoOpa3oBbIBATh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HATJISITHOCTH;

BJIAJIETh HABbIKAMU PACO3HABaHHUS | 3aIUTHI
uHpopManuu, UHOOPMAITMOHHON OE€30MTaCHOCTH JTMYHOCTH.

OBi1ajieHHe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMH AeliCTBUSIMM:

1) o0LIeHne: OCYIIECTBIITh KOMMYHUKAIIMM BO BceX cdepax >KU3HH,
aKTHUBHO Y4acTBOBAaTh B AMAJIOTe WIIM AUCKYCCHHU IO CYIIECTBY 00CYKIaeMOM TeMbI
(ymMeHHe 3a7aBaTh BOMPOCHI, BHICKA3bIBATh CYKICHUS OTHOCHUTEILHO BBITOJHEHUS
npeiaraéMoiu 3a1auu, YYUTbIBaTh HHTEPECHI M COITIACOBAHHOCTh MO3UIMM IPYTUX
YYaCTHUKOB JlMajora WIM JAMCKYCCUH); pacro3HaBaTb HeBepOaJbHBbIE CpEACTBA
OOIIeHNS, TOHUMATh 3HAUEHUE COITMATbHBIX 3HAKOB, MTPEANOCHIIIOK BOSHUKHOBEHUS
KOHQJIMKTHBIX CHUTYyallMi, YMETh CMSIrdaTh KOH(IMKTBI M BECTH IEPETOBOPHI;
BJIQ/IETh PA3IUYHBIMH CHOCOOaMM OOIIEHHS M B3aUMOJCHUCTBHUSA, MOHHMATH
HaMEpPEHUs IPYTUX JIOJIEH, MPOSIBIATh YBAKUTEIBHOE OTHOUIEHHE K COOECETHUKY
U B KOppPEKTHOU popme popMyIrpoBaTh CBOU BO3PAKEHHUS;, Pa3BEPHYTO U JIOTHYHO
U3J1araTth CBOK TOUYKY 3PEHHUS C UCIIOIb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) COBMECTHAsl  JeATeJbHOCTh: IIOHHUMaTh W  HCIOJb30BaTh
MPEUMYIIECTBA KOMAaHAHOM M HWHIMBUAYaJIbHOW pabOTBHl MpU  pElICHUU
Ononornyeckon mpoOsemMbl, OOOCHOBBIBaATH HEOOXOJWMOCTh  MPUMEHEHHS
IpynnoBeIX (OpM B3aUMOACHCTBUSL MPU PEHICHUH Y4eOHOW 3anayu; BHIOMPATH
TEMAaTUKy U METOJbl COBMECTHBIX JEHCTBUMN C yU4ETOM OOIITUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro 4jieHa KOJUIEKTHBA,;

NPUHUMATh UEJIM COBMECTHOM  JESTEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIUHUPOBATh JEHUCTBUS MO €€ ITOCTHIKEHUIO: COCTAaBIATH IUIAH JCHCTBU,
pacnpenensaTh pojau ¢ y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pPe3yJbTaThbl
COBMECTHOM paboThl; OLIEHUBATh KayeCTBO CBOETO BKJIA/Ja U KaXKJOrO yYaCTHHKA
KOMaH/Ibl B
oOIIMiA pe3ysbTaT MO pa3padOTaHHBIM KPUTEPUSIM; Mpejjlarath HOBBIE MPOEKTHI,

OLICHUBATh UJIEU C TO3ULIMY HOBU3HBI,

OPUTMHAJIBHOCTH, MPAKTUUYECKONM 3HAYMMOCTH; OCYIIECTBIATh IO3UTHUBHOE

CTpaTErun4eckoe MOBEICHUE B PA3TUYHBIX
CUTYaIUsX, IPOSIBISATh TBOPUYECTBO U BOOOpakeHUE, ObITh HHUITUATUBHBIM.

OBJiaieHNe YHHBEPCATbHBIMH PEryJSSTUBHBIMHU AeHCTBUSIMM:



1) camoopranu3amnus: UCIOJIL30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBISIBIICHHS
po0IeM U uX
pelIeHHUs B JKU3HEHHBIX M YYEOHBIX CHUTyallUsX; BbIOMpaTh Ha OCHOBE
OMOJIOTMYECKUX 3HAHHUM LIEJIEBBIE U CMBICIIOBBIE YCTAHOBKM B CBOUX JCHCTBUSAX H
IIOCTYIIKaX IO OTHOLIEHWIO K XUBOM INPUPOJE, CBOEMY 3I0POBBIO U 3J0POBBIO
OKPY’KAIOIIMX; CAMOCTOSATENBHO OCYIIECTBIISATh MO3HABATENBHYIO JESITEIBHOCTD,
BBISBJISITH IPOOJIEMBI, CTaBUTb U (OpMynHpoBaTh COOCTBEHHBIE 3a7aud B
00pa30BaTEeNbHOM JESATENBHOCTH W JKU3HEHHBIX CUTYalMsIX; CaMOCTOSITENIHHO
COCTaBJISATh IJIaH peUIeHUs MPOOIEMBbI C YUETOM
MMEIOIIUXCSl PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEW M MPEANOYTCHUH; IaBaTh
OLIEHKY HOBBIM CUTYaLUsIM; PACILIUPSITh paMKU YYEOHOT O IIpeIMETa Ha OCHOBE
JUYHBIX MPEANOYTEHUH; eiaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €rO,
OpaTh OTBETCTBEHHOCTH
3a pElIeHHE; OLICHUBATh MPUOOPETEHHBIN OIBIT; CIOCOOCTBOBATH (POPMUPOBAHUIO U
NPOSIBICHUIO IIHMPOKOM 3PYIUIUU B pa3HbIX 00JIACTAX 3HAHWUN, IOCTOSIHHO
TIOBBIIIATh CBOW OOpPa30BaTENIbHBIA U KYJbTYPHBIH YPOBEHB. 2) CAMOKOHTPOJb:
JaBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B ACSITEIBHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIENSAM; BIAIETh HABBIKAMY ITO3HABATEIBHON
pedaeKcun Kak OCO3HAHMS COBEPILIAEMBIX IEUCTBUI U MBICIMTEIbHBIX MPOLECCOB,
UX PE3yJbTaTOB M OCHOBaHMil, MCHOJB30BaTh MPUEMBI PEQIIEKCUM I OLIEHKH
CUTYalliH, BbIOOpA BEPHOI'O PELIEHUS; YMETh OLEHUBATh PUCKU U CBOEBPEMEHHO
IIPUHUMATh PELICHUS 110 UX
CHIDKEHHIO;
IIPUHUMATh MOTUBBI U apPIYMEHTBI IPYTUX IPH aHAJIM3€E PE3YIbTaTOB
NEATEIIbHOCTH;

3) npuHATHE cedsi U APYIUX: IPUHUMATD CeOsI, TOHUMAsi CBOU HEIOCTATKU U
JIOCTOMHCTBA; IPUHUMATh MOTHBBI M apryMeHThl APYTUX NPU aHaJIU3e
pe3yJIbTaTOB

JeSITEJIbHOCTH; IPU3HABATh CBOE MPABO U MPaBO JPYIUX Ha OUIMOKH;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pesynbTaThl ocBoeHus mporpammbl COO mo Owuonoruu Ha
0a30BOM ypOBHE BKJIOUAIOT crieniudpuueckue s yueOHoro npeamera «buomorusy
Hay4YHbIC 3HAHWSI, YMEHUS U CIIOCOOBI ACHCTBUIN MO OCBOCHHUIO, UHTEPIIPETAIINHN U
peoOpa30BaHUI0 3HAHUWM, BUJBI ACATEIHPHOCTH TI0 TOJYYCHHIO HOBOTO 3HAHHS U
MPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CUTYyalHsIX, a TaKXKe B PEaTbHBIX



’KU3HEHHBIX CHUTYallUsX, CBA3aHHBIX ¢ Ouojorueid. B mporpamme npeameTHbie
PE3YNBTATHI IPEACTABIICHBI IO TO1aM 00YUYEHHUSI.

[IpeameTHble pe3ynbTaThl OCBOCHUS yueOHOro mpenmera «buonorus» ¢ 10
Kjacce JOJDKHBI OTPaXKaTh:

c(hOpPMHPOBAHHOCThH 3HAHUIA O MECTE M POJIA OMOJIOTHH B CHCTEME HAYIHOTO

3HAHMS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOM
KapTUHBI MUPA U HAYYHOTO MUPOBO33PEHUS, O BKJIaJ€ POCCUNUCKUX U 3apyOEIKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTUE OMOJIOTHH, PYHKIIMOHAIBHOU TPAMOTHOCTH YEJI0BEKa
TSl pEIICHUS )KM3HEHHBIX 3a]1a4; YMEHHUE PACKPbIBATh COJIEPHKAHUE OMOJIOTHYECKUX
TEPMUHOB U TOHATUN: *KU3Hb, KII€TKAa, OPraHu3M, MeTaboIn3M (0OOMEH BElECTB U
MpPEBpaIllEHUE HHEPTHH), TOMEOCTa3 (CaMOpEryJisiius), YPOBHEBas OpraHU3aIUs
JKUBBIX CHCTEM, CaMOBOCIPOU3BEICHUE (PETNPOAYKIHNs), HACIEICTBEHHOCTb,
W3MEHYMBOCThb, POCT M pa3BUTHE; YMEHUE H3JIaraTh OHOJIOTMYECKHE TEOPUU
(keTo4Hasi, XpOMOCOMHAas, MYTallMOHHAs, IEHTpajdbHas JIOrMa MOJICKYJISPHOU
ouonorun), 3akonsl (I'. Mengens, T. Moprana, H. U. BaBunoBa) u ydenus (o
LHEHTpaX MHOTroo0pa3usi W MPOUCXOXKACHUS KyJIbTypHbIX pactenuii H. W.
BaBuiioBa), onpenensate rpaHUllbl UX TPUMEHUMOCTH K )KMBBIM CUCTEMaM; yMEHUE
BJIaJICTh METOJAaMU HAyYHOTO TMO3HAHUS B OMOJIOTHMU: HAOIIOJICHUE U OINHUCAHUE
JKUBBIX CHCTEM, IIPOLECCOB H  SIBJIICHWI, OpraHu3auus ¢ IPOBEIACHUE
OMOJIOTMYECKOT0 SKCIIEPUMEHTA, BBIJIBHXKCHUE TUIIOTE3bI, BBISIBIICHUE 3aBUCUMOCTH
MEXIY HCCIEAYyeMbIMU BEJIMYMHAMU, OOBSICHEHHE TOJYYEHHBIX PE3yJbTaTOB,
WCIIOJIb30BaHHBIX HAYUYHBIX MOHSTUN, TEOPUN U 3aKOHOB, YMEHUE JI€TIaTh BBHIBOJIbI
Ha OCHOBAaHUHU TMOJYYECHHBIX pE3yJIbTATOB; YMEHHUE BBIJICISATh CYIIECTBEHHbIC
NpPU3HAKK BUPYCOB, KIETOK TMPOKAPUOT U OYKAPUOT, OJHOKJIETOUHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, OCOOCHHOCTH TPOIECCOB: OOMEHa BEHIECTB H
MpEeBpAICHUS SHEPTUH B KJIETKE, (DOTOCHHTE3a, MNIACTUYECKOTO U SHEPTETHUECKOTO
oOMeHa, XEeMOCHHTE3a, MMUTO3a, Mei03a, OIUIOJOTBOPEHUS, PA3MHOKEHHUSI,
WHIUBUTyaJIbHOTO Pa3BUTHS OPraHU3Ma
(oHTOTrEHEe3); yMEHUE MPUMEHSITh MOTYyUYCHHBIC 3HAHUS JIJ11 OOBSICHEHUS
OMOJOTUYECKUX TIPOIIECCOB U SIBICHUH, IS IPUHATHS MPAKTUUECKUX PEIICHU B
MOBCEIHEBHOM XKU3HHU C 1I€JIbI0 00ecrieueHns 0€30MacHOCTH CBOETO 3/I0POBbS U
3JI0POBbs OKPYKAIOITUX JIFOJIeH, COOII0IEHNUSI HOPM TPAaMOTHOTO TTOBE/ICHUS B
OKpY’Karolel MpUpoaHON cpefie, TOHUMaHUEe HEOOXOAMMOCTH UCIIOIb30BaHUs
JIOCTHXKEHUU COBPEMEHHOM onoiornu W OMOTEXHOJIOTUN  JUTA
pPalMOHAJILHOTO MPUPOIONOJIb30BAHUS; YMEHHUE PEIlIaTh dJIEMEHTAPHbBIC
TEHETUYECKHUE 3a/1a4i HA MOHO- M IUTHOPUTHOE CKPEIIMBAHUE, CIICTNICHHOE
HaCJIeJJOBAaHUE, COCTABIIATH CXeMbl MOHOTHOPUIHOTO CKPEIIUBAHUS TS



NpEeACKa3aHUsl HACJIeI0BaHUs IPU3HAKOB Y OPraHU3MOB; YMEHHUE BBINOJIHATH
1ab0paTOpHBIE U MPAKTUYECKHE padOThI, COOTIOIAThH
npaBuia mnpu padbore ¢ y4yeOHbIM M JTAOOPATOPHBIM O00OPYOBAaHUEM; YMEHUE
KPUTHYECKH OIEHUBAaTh M HMHTEPHIPETUPOBATH HH(OpMANNIO OHOIOTHYECKOTO
COJZIEpKaHMsl, BKIIIOUAIONIYIO IICEBJOHAYYHBIE 3HAHUS U3 PA3JIMYHBIX MCTOYHUKOB
(cpeactBa MaccoBoil HH(pOpPMAIUHU, HAYYHO-TIOMYJISIPHBIE MaTepUAIbl), STUYECKHIE
aCIEKThl COBPEMEHHBIX HCCIIEIOBAHUNA B OMOJIOTMH, MEIHUIIMHE, OMOTEXHOJIOTHH;
YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCbMEHHBIE U YCTHBIE COOOIIEHUs, 0000mas
Ononornyeckyro  WHGOPMAIMIO W3  HECKOJBKUX  HWCTOYHHKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN arnmapaTt OMOJIOTHH.
[IpenMeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro npenmera «buomnorus» ¢ 11
Knacce NOJKHBI OTPaXaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME HAYYHOTO

3HAHMS €CTECTBEHHBIX HAYK, B (HOPMUPOBAHUH COBPEMEHHOMN €CTECTBEHHOHAYYHOM
KapTUHBI MAPa U HAYYHOTO MHUPOBO33PEHUS, O BKJIAJAC POCCUUCKUX M 3apyOCIKHBIX
y4€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIIMOHAIBHOU TPAMOTHOCTH YEJIOBEKA
JUTS pEIICHUS )KU3HEHHBIX 3a]71a4; YMEHHE PAaCKPBIBATh COACPKaHNE OMOIOTHIECKHIX
TEPMUHOB U TIOHSTHUI: BUJ, MOIMYJSIUS, TeHOPOH I, IBOJIOLMS, JBUKYIIAE CHUIIbI
(dbakTOphl) HBOMIOLMH, MPUCITOCOOJEHHOCTh OPTraHU3MOB, BHUI000pa30BaHUE,
HKOJIOTHYECKUE (DAKTOPBI, IKOCUCTEMA, MPOJYIIEHThI, KOHCYMEHTHI, PEIYyIICHTHI,
LeNU TUTaHUs, HKOJOTHYEcKas Nupamuga, OUOreoleHo3, Ouocdepa; ymeHue
u3naraTh OWojornueckue Teopuu (dPBomornuonHas Tteopuss Y. [lapBuHa,
CUHTETHUYECKAsT TCOPHS DBOJIIOIMH), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBIIIICBOTO
cxonctBa K. M. Bapa, yepenoBanus Ii1laBHbIX HalpaBJICHUN U MyTEH 3BOJIIOLUA A.
H. CesepiioBa, yuenus o ouocdepe B. U. BepHaackoro), onpeaensiTh rpaHULIbI UX
MPUMEHUMOCTH K JKMBBIM CHCTEMaM; YMEHHE BIAJIETh METOJIaMU HAyYHOTO
MO3HAHUS B OMOJIOTUM: HAOJIOJICHUE W ONHUCAHMUE >KUBBIX CHUCTEM, IPOIIECCOB U
SBJICHWMA, OpraHu3amMs ¥ MPOBEJACHUE OHWOJOTHYECKOTO  DKCIIEPUMEHTA,
BBIJIBUKCHUE THUIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXKIY HCCIEIYEMbIMU
BEeITMYMHAMH, OOBSICHCHHE TIOJIYYCHHBIX PE3yJIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX
MOHSATUH, TEOPU U 3aKOHOB, YMEHHUE JIeTIaTh BHIBOJIBI HA OCHOBAHUHU TOJyYECHHBIX
pe3yibTaTOB; yMEHHUE  BBIACHATH  CYIIECTBEHHBIC  NPH3HAKH  CTPOCHUS
OMONOTUYECKUX OOBEKTOB: BHJIOB, TMOIMYJSIUNA, MPOAYIIEHTOB, KOHCYMEHTOB,
pedyLEHTOB, OHMOIreOllEHO30B W  JKOCUCTEM, OCOOEHHOCTHM  IPOLIECCOB:
HACJICJICTBEHHOM W3MEHYMBOCTH, €CTECTBEHHOTO OTOOpa, BHUA000pa3oBaHUS,
MPUCTIOCOOJICHHOCTH OpPTraHWU3MOB, JEHCTBHS OSKOJOTHYECKHX (DaKTOpOB Ha
OpraHU3MBbl, IEPEHOCA BEIIECTB U MTOTOKA YHEPTUH B SKOCHCTEMAaX, aHTPOMOTEHHBIX
W3MCHCHUI B OKOCHCTEMax CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB U



OMOreoXMMHUYECKUX LIUKIIOB B OMocdepe; yMeHHe MPUMEHSTh MOJIy4YeHHbIe 3HAHUS
Ui OOBSICHEHUS OHMOJOTMYECKUX MPOLECCOB M SBJICHUW, I IPUHATHUS
NPaKTUYECKUX PEIICHUH B TIOBCEAHEBHOM J>KU3HU C LENbI0 00ECleYeHus
0€30MacHOCTH CBOETO 370POBbSI U 3I0POBbsSI OKPY>KAIOIIUX JIOACH, COOII0ACHHUS
HOPM TPaMOTHOTO IOBEAEHUS B OKPYXKAIOIIeH NPUPOIHON cpere, MOHMMAaHUE
HEOOXOJMMOCTH HCMOJb30BAaHUS JOCTIKEHUH COBPEMEHHOW OHOJOTHH IS
palMOHAILHOTO  MPHUPOJOIONB30BAaHMs;  YMEHHE  pellaTh  3JIEMEHTapHbIC
OMOJIOTHYECKUE 33]Ia4H, COCTABIISATH CXEMBbI

HepeHoca BEIIECTB U SHEPTUH B 3KOCUCTEMaX (LIENH MUTAHHS); YMEHHE BBITOIHATh

1abopaTopHBIC U MPAKTHYECKHUE pabOTHI, COOTIOIATH

npaBuia mpu pabore ¢ y4yeOHbIM W JIAOOPATOPHBIM OOOPYJIOBAHUEM; YMEHHE
KPUTHYECKH OIEHUBAaTh M HMHTEPIPETUPOBATH HH(OpMANNIO OHOIOTHYECKOTO
COJIEpKaHUsl, BKJIIOYAIOILIYIO NICEBJOHAYYHbIE 3HAHUSA U3 PA3IMYHBIX MCTOYHHKOB
(cpenctBa  maccoBod  MHGOpPMALMM,  HAYYHO-TIOMYJISIPHBIE  MaTepualbl),
paccmaTpuBarh  IJI00QJbHBIE  HKOJIOTUYECKHE  MPOOJIEMbl  COBPEMEHHOCTH,
(dbopMHPOBATH MO OTHOIICHHIO K HUM COOCTBEHHYIO MO3HIIMIO; YMEHHE CO3/aBaTh
COOCTBEHHbIE MHUCHBMEHHBIE U YCTHBIE COOOIIEHHA, 0000Ias OHOJOTUYECKYIO
UH(POPMAIIMIO U3 HECKOJIBKUX MCTOYHHUKOB, TPAMOTHO HCIIOJIb30BATh MOHSITUWHBIM
amnmnapat OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (ungposbie)
Ne ni/m o0pa3oBaTe/ibHbIE
MPOrpamMmbl Koutpoasnbie | IlpakTuyeckue
Bcero pecypcesl
padoThI padoThI
bubnuoreka [{OK
1 bronorus Kax Hayka 2 0.5 https://m.eds00.ru/7f41c292
5 bubmuoreka [IOK
JKuBbie cucTeMbl U UX OpraHU3aLUs 1 hitps://m.eds00.ru/7f41c292
5 bu6nmorexa LIOK
3 XVMHUYECKUH COCTaB U CTPOCHUE KIIETKU 8 1 1 hitps://m.eds00.ru/7f41c292
bu6nmorexa LIOK
4 IKH3HENEATENBHOCTE KISTKH 6 https://m.edsoo.ru/7f41¢292
PazMHOkeHUE 1 MTHANBUAYATbHOE pPa3BUTHE bubmuorexa [{OK
5 OpraHu3MoOB 5 1 https://m.edso0.ru/7f41c292
HaciencTBeHHOCTh U H3MEHYHNBOCTE but6mmorexa [IOK
6 OpPraHu3MOB 9 1 1.5 https://m.edso00.ru/7f41c292
Cenexkuust oprann3MoB. OCHOBBI bubnuotexa [JOK
/ OMOTEXHOJIOTUHU 3 https://m.edso0.ru/7f41¢c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 4
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11 KIIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (muppoebre)
Ne n/m o0pa3oBaTe/ibHbIE
NMPOrpamMMbl Konrpoasnbie | IlpakTnyeckue
Bcero pecypcsl
padoThI padoTshI
bubnuoreka [{OK
1 OBoMoLHOHHad GronorHA 9 1 https://m.edso0.ru/7f41cc74
Bo3HuKHOBEHWE U Pa3BUTHUE KU3HU HA bubanorexa [JOK
2 3emie 10 1 0.5 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
3 OpraHH3MEb B OKpY)KaloIlas Cpenia 5 1 https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
4 CooOmiecTBa ¥ HKOJIOITMUECKHUE CUCTEMBbI 10 1 https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 2.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Jlata uugposbie
Tema ypoka o0pa3oBaTe/ibHbIE
n/n Konrpoabnbie | IlpakTHyeckue | wu3ydyeHus
Bcero pecypcbl
padoThI padoTshI
bubmuorexa [JOK
1 Buonorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padora Ne 1
2 «VIcTIosIb30BaHue Pas3IMYHbIX 1 05 brbsmorexa LIOK
METO/IOB TIPH H3yYECHUHU https://m.edso00.ru/863e6122
OMOJIOTHYECKUX OOBEKTOBY
bronoruueckne CUCTEMBI, TPOLECCHI U bubnuoreka [IOK
3 UX U3y4EHHUE 1 https://m.eds00.ru/863e6564
XHUMHUYECKHM cocTaB KJIETKU. Boma u bu6mmoreka [JOK
4 MUHEpaJIbHBIE COJIU 1 https://m.eds00.ru/863e674e
bu6mmorexa [IOK
5 Bbenxu. CoctaB u ctpoenue 0eKkoB 1

https://m.edso0.ru/863e6b72
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depMeHThI — OHOJIOTUYECKHE
KaTaim3aropsl. JlabopaTtopHast
pabora Ne 1 «3yuenue

bu6mmoreka [IOK

6 KaTamuTHIECKOH aKTHBHOCTH 0.5 https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUJIa3bl
WJIH KaTajasbl)»
bu6mmoreka [IOK
! Yruepoasl. Jlnmnast https://m.eds00.ru/863e6870
bubmuorexa [JOK
8 Hyxneutosere kucnotst. ATP https://m.eds00.ru/863e6d5¢
O060061enue 10 TeMe " XUMUYECKHI bu6mmoreka [IOK
9 COCTaB KJIETKH" https://m.edso0.ru/863e6e88
HcTopust u MeToAbl U3ydeHuUs
10 kneTku. Knerounas teopus. Knerka
KaK I[eJI0CTHAs JKUBasi CUCTEMa
CtpoeHue 2yKapuOoTUYECKOM KIETKH.
JlaGopatopHas paborta Ne 2
«3yueHue cTpoeHUs KIETOK BuGnnorexa LIOK
11 PacCTeHHid, JKMBOTHBIX, FPHOOB 1 0.5 https://m.edso00.ru/863e6ff0
GaxTepuii 10 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OIIHUCaHUE»
bubmuorexa [JOK
12 OOMEeH BEIIECTB UIN META00IN3M

https://m.edso00.ru/863e766¢
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bu6mmoreka [IOK

13 @orocrHTe3. XeMOCHHTES https://m.eds00.ru/863e7c98
. bubnunoreka [HOK
14 Omepretuieckuii obmen https://m.edso0o.ru/863e7aae
JKu3HeHHBIN IMKII KISTKU. [{enenue
KJeTku. Muto3. JlabopaTopHas
15 pabora Ne 3 «HaOmronenue MuTo3a B 05 bubanoreka IIOK
KJIETKaX KOHYHMKa KOPELIKa JlyKa Ha https://m.edsoo.ru/863e7dc4
TOTOBBIX MUKPOIIPEIapaTax»
buocunTes 6enka. Peakims bu6mmorexa [IOK
16 MaTpUYHOTO CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancnauus — 6uocunres benka https://m.edso00.ru/863e796e
Heknerounsie hopmbl )KU3HH — bubnnoreka [JOK
18 BUPYCBI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 @®opMBbl pa3MHOKEHUST OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
5 bubmuorexa [JOK
20 Meiio3

https://m.edsoo.ru/863e7f4a
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OO0pa3oBaHue ¥ pa3BUTHE MOJIOBBIX
kJieToK. OmIo10TBOpEHHE.
JlaGopaTtopHnas padora Ne 4

21 05 bu6mmoreka [IOK
«M3y1eHue CTPOCHHS MOTOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
WNunuBuayanbHOe pa3BUTHE bubnnorexa [HOK

22 OpraHU3MOB https://m.edso00.ru/863e8436
['eneTnka — Hayka o bubnuoreka [IOK

23 HACJIEICTBEHHOCTU U U3MEHUYUBOCTHU https://m.edso00.ru/863e86f2
3aKOHOMEPHOCTH HACTIEAOBAHUS

24 IpHU3HAaKOB. MOHOrHOpHIHOE bubmorexa TIOK
CKpelBaHIe https://m.eds00.ru/863e8878
JurnbpuaHoe cKpemmuBaHue. 3aKoH

25 HE3aBUCHMOTO HACJIECIOBAHUS bu6miorexa [OK
NPH3HAKOB https://m.edso00.ru/863e89a4
CueruieHHOe HacJIeI0BaHNE
npu3HakoB. JlaboparopHas padota
Ne 5 «M3yuenune pe3ynbTaToB BuGuorexa [IOK

26 MOHOTHOPH/THOTO 1 TUTHOPH/THOTO 05 https://m.eds00.ru/863e8c60
CKpeIIMBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKpPOIIpEapaTax»

57 I'eneruka noma. Hacnenopanue bubmuorexa [JOK

IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

https://m.eds00.ru/863e8c60
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N3menunBocTh. HenacnencrsenHas
W3MEHYHMBOCTh. JIJabopaTopHas
paborta Ne 6. Uzyuenue Bubmorexa [IOK

28 MOIU(UKAIMOHHOHN H3MEHIMBOCTH, . 0.5 https://m.edso0o.ru/863e8efe
MOCTPOEHHE BApUAIIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBennast "3MEHYMBOCTb.

29 Jlaboparopnass  pabora Ne 7. 1 05 Bu6muorexa [JOK
«AHanu3 MyTauuii y Apo30Quiisl Ha ' https://m.edso00.ru/863e8efe
TOTOBBIX MUKPOIIPEIapaTax»

bu6mmoreka [IOK

30 I'enenxa senosexa 1 https://m.eds00.ru/863e8d78
O060011IEHNE IO TEME

31 «HacnencrTBeHHOCTD U 1
W3MEHYUBOCTh OPTaHU3MOBY

bu6mmoreka [IOK

32 Cenekius Kak Hayka 1 npotece 1 https://m.eds00.ru/863e9214
MeTobl U IOCTHKEHUS CeNTEKIINU bu6mmoreka [IOK

33 pacTEeHUN U KUBOTHBIX 1 https://m.eds00.ru/863e9214
buorexHonorus kak orpacib bubmuorexa [IOK

34 MIPOU3BOJICTBA 1 https://m.edso00.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10
[TPOTPAMME 34 4

11 KITACC

Ne Tema ypoxka

KoaunuyecTBO 4acoB

Jdara
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n/n U3YYeHHS | DJIEKTPOHHbIE
Beero KonTpoabubie | IlpakTuyeckue uudgposbie
padoThI padoTshI o0pa3oBaTe/bHbIE
pecypcsbl
. bubnmoreka [JOK

1 OBOIIOIHSA U METOJIbI €€ U3YHeHH s - https://m.edso00.ru/863ea20e
Hcropus pa3Butus npeacTaBieHui oo bubmuorexa [JOK

2 3BOJIIOLIUA 1 https://m.eds00.ru/863e9570

bubmuorexa [JOK

3 MEKPOIBOMIOLHA 1 https://m.eds00.ru/863e9cle
[Tomymsius Kak sIeMeHTapHas
€IMHUIIA BUJA U SBOJIOIHH.

4 JlaGopartopHas pabGora Ne 1 1 0.5 BH6J.IH0TeKa LOK
«CpasHente BUIOB 1o https://m.eds00.ru/863e99c6
MOP(}OITOTHIECKOMY KPUTEPHIO)

JIBroKymiye cuibl (3JeMEeHTapHbIe bubnnoreka [JOK
5 (haKTOpBI) SBOTIOLIUU 1 https://m.edsoo.ru/863e9da4
5 bu6mmoreka [IOK
6 EcrecTBennslit 0TOOp U €10 GOpMBI 1 https://m.eds00.ru/863e9ed0
PesynbTath! 3BOIONNN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
BU000pa3oBanue. JlabopaTopHas
5 Y paTop 1 05 bubnmnoreka [JOK

paborta Ne 2 «Onucanue
MPUCTIOCOOJIEHHOCTH OpraHu3Ma U eé

OTHOCHUTCIIBHOT'O XapaKTepa»

https://m.edso0.ru/863e9fde
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Hanpasnenus u mytu

bu6mmoreka [IOK

8 MAaKpO3BOJIFOLIMHI https://m.edsoo.ru/863e9cle

9 HeoOpaTtumocTs 3BoOIONNN
HcTopus xu3HU Ha 3eMile U METObI

10 €€ u3y4eHus
I'unoTe3sl NPOUCXOXKACHUS KU3HUA HA bu6mmoreka [IOK

11 3emiie https://m.edsoo.ru/863ea5a6
Pa3BuTHe u3HM Ha 3eMIIe 110 3paM U bubnnorexa [HOK

12 repuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOIIOLUU
PacTUTEIBHOTO U KUBOTHOTO MHpA.

12 [IpakTnueckas padora Ne 1 05 Bu6miorexa [IOK
«M3yueHne UCKOMaeMbIX OCTaTKOB : https://m.eds00.ru/863eashc
pacTeHui 1 KUBOTHBIX B
KOJUIEKIIHSX»
CoBpeMeHHas cucTema bubnuotexa [JOK

14 OpraHUYeCKOro MUpa https://m.edsoo.ru/863ea48e

! bu6mmoreka [JOK

5 JBOTMOLHS HeNOBEK (AHTPONIOrEHeS) https://m.edso00.ru/863eac2c

JBrxy1iye cuibl ((haKTopsl) bubnuorexa [IOK

16 aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
OCHOBHBIE CTaIUU IBOJIIOLNN

17 4eJIoBEKa

18 YenoBeueckue packl ¥ MPUPOIHBIE bubnnoreka [JOK

aJanTalny YejioBeKa

https://m.edsoo0.ru/863eaea?
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O000111EeHME 110 TEME

19 «BO3HUKHOBEHHE U PA3BUTHUE KU3HU
Ha 3emiie»

20 DKOJIOTHS KaK HayKa

21 Cpenpl 00MTaHUSA U SKOJIOTUYECKHE bubmumoreka [IOK
(bakTopbl https://m.edsoo.ru/863eafec
AbGuoTtndeckue HakTophbI.
Jlaboparopnas pabota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

29 PacTeHHI U3 pa3HbIX MECT 05 bubmorexa [IOK
obutanusy. JlaGoparopHas pabota https://m.edso00.ru/863eb10e
Ne 4. «BnusiHuE cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa)»

5 bu6nmoreka [JOK

3 Buotireckue gaxropsl https://m.eds00.ru/863eb348

DKOJIOTHYECKHE XapaKTEPUCTUKU
nonyisiuu. [Ipaktuueckast padbora

24 Ne 2 «IToacuéTt mIoTHOCTH 05
MONYJIALMM pa3HbIX BUOB PACTCHUI
Coo01ecTBa OpraHu3MOB — bubnuotexa [JOK

25 OnoIIEHO3 https://m.edsoo.ru/863eb46a

26 DKOJOTUYECKHE CUCTEMBI bubnuotexa [JOK

(3KOCUCTEMBI)

https://m.edso0.ru/863eb46a
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OcCHOBHBIE TIOKA3aTENIA YKOCHUCTEMBI.
27 DKOJIOTMYECKHE THPAMUIBL. 1 bubmorexa [OK
. https://m.edso00.ru/863eb5fa
CgoiictBa 3xocuctem. Cykueccust
28 [TpupoHbIE SKOCHCTEMBI 1
29 AHTPOTIOTEHHBIE YKOCUCTEMBI 1
buocdepa — rinobansHas bubnmoreka [JOK
30 ’KOCUCTEMA 3eMIIn 1 https://m.edsoo.ru/863ebb5e
3aKOHOMEPHOCTH CYIIECTBOBAHHUS bubnnorexa [HOK
31 onocpepsr 1 https://m.edso0.ru/863ebd16
32 UYenosedecTBo B Onocdepe 3emiu 1
CocyiiecTBoBaHUE TPUPOBI U bu6mmoreka [IOK
33 YeJI0BEUECTBA 1 https://m.edsoo.ru/863ebale
O606mmenue Tembl «Coo011ecTBa 1
34 IKOJIOTHYECKHAE CUCTEMBD) 1 1

OBIIEE KOJIMYECTBO YACOB I10

[TPOrPAMME 34 ! 25
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YYEBHO-METOANMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA

OBSA3ATEJIBHBIE YUYEBHBIE MATEPUAJIBI U151 YYEHUKA

. buonorus, 10 knacc/ I[lornomapésa U.H., Kopuunora O.A., Jlomununa T.E.;
nona  penaknuei  [lonomapépoit WM.H., OOmectBO ¢  orpaHuyeHHOU
OTBETCTBEHHOCTBIO

N3natensckuii ieutp «t BEHTAHA-I'PA®y; AkiimoHepHOE 00IIIECTBO
«3marensctBO «lIpocBemienre»

. buonorus, 10-11 xmaccel/ AnapeeBa H.J., OOmecTBo ¢ orpaHuueHHOU
otBeTcTBeHHOCThIO « MOl MHEMO3MHA»

. buonorus, 11 kmacc/ Ilaceunuk B.B., Kamenckuii A.A., Py6rioB A.M. u
Apyrue

/Mlon  pen. Ilaceunuka B.B., AxumonepHoe o0mectBo «HM3marenscTBO
«IIpocBemenue»

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

1. ITonomapesa U.H., Kopuunosa O.A., Cumonosa JI.B. - buonorus. 10 kimacc.
Metoaudeckoe rnmocooue.- M., Benrana - ['pad, 2019;

2. ITonomapea U.H., Kopuaunosa O.A., Cumonosa JI.B. - buosnorus. 11 kimacc.
Metonuueckoe mocodue.- M., Benrana - ['pad, 2019.

3. Ilonomapesa W.H. buonorus. 10 xmacc. Pabouas Tterpans. — M.;
«BenTanal pad».

4, ITonomapeBa W.H. buonorus. 11 xkmacc. Pabouass terpags. — M.
«BenTanal pad».

N PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. «Enunas  komnekuus — Hudposeix  OOpaszoBatenbHbix — PecypcoB»
(http://schoolcollection.edu.ru/).

2. https://resh.edu.ru/subject/5/

http://ebio.ru/ - DnexTponHbIi yueOHUK «broorusy.
http://bio-ximik.narod.ru/bio/bio.htm - ctpoenune kiaeTox
http://biokhimija.ru/lekcii-po-biohimii.html - onoxumus
http://evolution2.narod.ru/index.htm - sBororus

http://nrc.edu.ru/est/r4/ - Guonorndeckas KapTuHa MUpa

No ko



8. http://planete-zemlya.ru/ - I1nanera 3emus
Q. http://ecologysite.narod.ru/index.html - sxonorus
10.  http://bio-nica.narod.ru/index.html - oxonuka






