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PABOYAS IPOTPAMMA
(ID 7402844)

yueOHoro npeamera «buosiorusi. bazoBblii ypoBeHb»

115t ooyuaromuxest 10 — 11 kiaccos

COIAEPKAHUE OBYUYEHUA
10 KUIACC

Tema 1. Buosiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMU €CTECTBEHHBIMM HayKaMu, (puiiocopueil, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonormu B (HOpMUPOBAaHMH COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOTUYECKUX HAYK.

MeTop! o3HaHus )KUBOM NpUpo bl (HAOIIOACHHUE, SKCIIEPUMEHT, OIIUCaHUE,
U3MepeHue, Kiaccupukanus, MOJAEIUPOBAaHUE, CTaTUCTUYEcKas oOpaboTka
JTAHHBIX ).

JleMoHCTpaum:

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



Tabmuie! u cxeMbl: « MeToIbI TO3HAHUS KUBOW TPUPOIBD».

JlabopaTtopHble U NpakTHYecKHe padoThbI:

[Ipaktrnueckass padora Ne 1. «Jcnosb30BaHWE pa3IUYHBIX METOAOB IPHU
U3YYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

JKuBbie cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydeHus: ouonoruu. OTinune
YKUBBIX CHCTEM OT HEOPTraHUYECKON NPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIii OMOCUCTEM:
MOJIEKYJISIPHBIM, KIETOYHBIN, TKAHEBbIA, OPraHW3MEHHBIN, MOIMYJSAIHUOHHO-
BHJIOBOM, SKOCHCTEMHBIN (OMOTeoIeHOTHYECKHH ), OMoC(EpHBIA.

JlemoHcTpanum:

Tabmuupl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpraHU3aluU
YKUBOU MPUPOIBD.

O6opynoBanue: mojaenb Mojiekybl JIHK.

Tema 3. XumMuuyecKuil COCTAB U CTPOEHUE KJIETKH.

XUMHYECKHM COCTaB KIIETKA. XHMHUYECKHUE HJIEMEHTBI: MaKpOSJIEMEHTHI,
MUKpO3JIEMEHTBI. Bogia 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI WU MHUHEpaIbHBIX BewlecTB B Kkierke. lloamepskanue
OCMOTHYECKOro OanaHca.

benku. CoctaB u cTpoeHHe OeIKOB. AMUHOKHUCIOTHI — MOHOMEpPHI OEJIKOB.
He3ameHnmble 1 3aMEHUMbIE AMUHOKHUCJIOTHI. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl OCJIKOBOW MOJEKydbl (TIEpBUYHASL, BTOPUYHAs, TPETUYHAS W
YeTBEPTHUHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buonormyeckue
byHKIUN OETKOB.

depmeHTHl — Ouosiorudyeckue Kartanuzatopel. Ctpoenue (epmenTa:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHoct. KodepmenTsl. ButamMuHsbl.
OTnnuns pepMEHTOB OT HEOPTAHMYECKUX KaTaIU3aTOPOB.

VYrneBonmpl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
avcaxapuabel  (caxaposa, JakTo3a) W ToyMcaxapulibl  (Kpaxmaj, TJIUKOTEH,
HeJUII0103a). bruonornyeckrue GyHKIMKU YIII€eBOIOB.

Jlunuasl:  Tpurauuepuabl, Qoc@oaunuasl, crepouasl. [HapoduiabHO-
rupodoOHbIle  cBoiicTBa. buonormyeckue ¢GyHkuum gunuaoB. CpaBHeHUE
YTJIEBOJIOB, OCTTKOB U JIMMHIOB KaK NCTOYHUKOB YHEPTHUH.

Hyxknennoseie kucnotel: JHK wu PHK. Hykmeotmaer — MOHOMEpBI
HyKJIeMHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenue n ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenne u pyHKIum.

[{utonorus — Hayka o kierke. Kiietounas teopus — NpuMep B3aUMOAEUCTBHUS
ujei 1 PaKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIICTKH.



Krmerka xak 1enoctHas >kuBas cuctema. OOmme TNpU3HAKA KIETOK:
3aMKHyTasi HapyHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: JyKapuoTUuecKas U mpokapuotudeckas. OcoOEeHHOCTH
CTpOEHHUsl MpOKapHOTUYECKON KieTku. KnerouHas crenka Oaktepuil. CTpoeHue
AYKApUOTUYECKOW KIIeTKU. OCHOBHBIE OTIWYUS PACTUTEIBLHOM, >XUBOTHOM U
IrpUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTE€HKA, MIMKOKAIUKC, UX
dbyukiuu. [1nasmatuyeckas memOpaHna, e€ cBoiicTBa v pyHKIMH. [{uTomnazma u eé
opraHouibl. OgHomeMOpanHbie opradHoubl kietku: JIIC, ammapat [onbmxw,
nu30coMBbl.  [loTyaBTOHOMHBIE OpPraHOWbl KJIETKU: MUTOXOHIPHUH, TUIACTUIBI.
[IpoucxoxieHne MUTOXOHJpUN W Tiactud. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBIM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKA. ODYHKIIMU OPraHOUI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue sapa: saepHas o00JI0UKa,
KapuoIuia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllanu, M. IlIneiinen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXHUBOU
npuponae», «Pacnpenenenne XUMUYECKUX 3JIEMEHTOB B )KUBOU IPUPOJIEN.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHYECKUX DIIEMEHTOBY,
«CTpoeHure MOJIeKYJIbl BOJIbIY, «brocunTes 6enka», « CTpoeHue MOoJIeKyJIbl OemKay,
«Ctpoenue pepmenta», «Hykinennossie kuciotel. JIHK», «CTpoeHue MosekyJibl
AT®», «CtpoeHne >yKapuOTHUYECKON KIETKW», «CTpOeHHE KMBOTHOU KIIETKWY,
«CtpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKNY,
«CtpoeHue saqpa KIETKN», « Y TIeBOABDY, «JIUMHUabD».

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHWE MJi IPOBEACHUS
HaOJIIOJICHUM, W3MEPEeHHM, SKCIIEPUMEHTOB, MHUKPOIIpENnapaTrbl PacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAJIBHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PadoThI:

Jlabopatopnas pabora Ne 1. «M3yueHume KaTaqIUTUYECKONW AaKTUBHOCTH
(bepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHas pabGota Ne 2. «M3ydyeHue CTpOeHUs KIETOK pPACTCHU,
JKUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmapaTrax M HX
OTIIMCAHUE.

Tema 4. ’/Ku3He1eATeIbHOCTh KJIETKH.



OOMEH BEIIECTB, WM METa00IM3M. ACCUMUIALHNS (TUIACTUYCCKUA OOMEH) U
TUCCUMWISIUA (PHEpPreTuueckuii OOMEH) — JIB€ CTOPOHBI €JAMHOTO Mpoliecca
MeTabonu3ma. Ponb 3aKOHOB COXpaHEHHWs BEIIECTB W DHEPTrUd B TOHUMAHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOQHBIN U retepoTpodHbiid. Ponbs GpepmenToB
B 0OMEHE BEIIECTB U MPEBPALICHUH SHEPTUH B KJIETKE.

®ortocunTe3. CmeroBas W TeMHOBas (a3bl  (doTocuHTE3a. Peaknmm
dbotocunteza. dpPexTuBHOCT PoTOCHUHTE3a. 3HAUCHHE (OTOCUHTE3A JIs KUZHU
Ha 3emuie. BiausiHue ycioBuii cpenpl Ha GOTOCUHTE3 U CIIOCOOBI TOBBILLIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHU.

XeMocuHTEe3. XEeMOCUHTE3UPYIolue OakTepun. 3HAUCHUE XEMOCHHTE3a JIJIst
JKW3HU Ha 3eMII€.

DHepreTrueckuii oOMeH B KjeTke. PaciiernieHue BelecTB, BBIJCICHHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl HSHEPreTUYECKOro oOMeHa.
['mukomu3. bpoxkenne m ero Buabl. KucinopoaHoe OKHCIEHHME, WM KIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbochopunupoBanue. OPheKTUBHOCTD
HHEPreTUYECKOro oOMeHa.

Peakiuu wmatpuuHoro cunre3a. [enermyeckas wunHdpopmanus u JHK.
Peanuzanusi renetudeckoil uHopmanuu B KiIeTKe. ['eHETWYeCKUW KOA U €ro
cBoiicTBa. Tpanckpunuusa — Marpuusblii cuHTe3 PHK. Tpancnsuusa — Guocuntes
Oenka. Ortanbl TpaHciasuuu. KoaupoBanwe amMuHOKHUCIOT. Posib pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpsiTus Bupycos (. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HEHHOTO IIUKJIA BUPYCOB.
baktepuodaru. bonesnu pacteHui, KUBOTHBIX U YEJIOBEKA, BBI3LIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CITN/a.
OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHHUs! BUPYCHBIX 3a00JICBaHUIA.

JdeMoHCTpanuu:

[Toptpetsl: H. K. Konsuos, /1. . MBanosckuii, K. A. Tumupsises.

Tabnuiel 1 cxembl: «Tunbl nutanusy, «Metadbonuzm», «MHUTOXOHIPUSY,
«HepreTuyeckuii odmen», «Xiopormmracty, «Porocuntesy, «Crpoenue JHK»,
«Ctpoenure u QpyHKITMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «[ eHeTHuecKuii Koy,
«Bupyce», «bakrepuodarn», «Ctpoenre u xu3HeHHbld nuki Bupyca CIIN/da,
oaktepuodaray, «Permmukarus JJHK».

ObopynoBanue: moaenu-anmukanuu «Yasoenue JHK u Tpanckpumnimsy»,
«buocunTes 6enkay, «CTpoeHne KIeTKn», Moaelb cTpykTypsl JJHK.

Tema S. PasmHokeHHe M HHAUBUAYAIbHOE Pa3BUTHE OPraHU3MOB.



KrerouHplii UK, WX JKU3HEHHBIM IHKI KiIeTku. MHTepdaza m MHUTO3.
[Ipomeccrl, mpoTekatomue B uHTepdaze. Perumkamus — peaknus MaTPpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JIMTUION THBIN M TalUIOMJHBIA  XPOMOCOMHBIE HaOOPBI. XpomaTuisl.
[{uTonoruuyeckue OCHOBBI PA3MHOKEHHSI W HWHIAUBHAYAJIBHOTO Pa3BUTHUSA
OpPTaHU3MOB.

JHenenne knetkn — muto3. Cragum muto3a. Ilpouecchl, npoucxoadmue Ha
Pa3HBIX CTAIUSIX MUTO3a. BUOJIOTHYECKUI CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKU — aromnTo3.

@dopMbI pa3MHOXKEHHSI OPTraHU3MOB: Oecroyioe U moyioBoe. Buel Oecrnonoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAHUE OJIHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BET€TATUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHMPOBAaHUE
OPraHu3MOB, €r0 3HAYEHUE ISl CEJIEKIIUU.

[TooBOE pazMHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meito3. Cramuu meiio3a. [Iporecchl, MpoucxoAsiiue Ha CTagusaxX Menosa.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. BHOIOrMYECKUN CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mporecc 0OOpa3oBaHUsl TMOJOBBIX KIETOK Yy >KHUBOTHBIX.
[TonoBbie kene3bl: CEMEHHUKU U sSIMYHUKU. OOpa3oBaHWE W Pa3BUTHE MOJOBBIX
KJIETOK — TaMeT (CrepMaro3oui, SIHIEKIeTKa) — CHepMaTOreHe3 M OBOIEHE3.
OcoOEHHOCTH CTpPOEHMS SWLEKIETOK M clepMaTo30uaoB. OIUIog0TBOpPEHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTHE (OHTOTE€HE3). OMOpPHOHAIIBHOE Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX >KUBOTHBIX:
npoOrieHue, racTpyisiius, opraHorene3. IloctamOpuoHanbHOE pazButHe. Turbl
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsiMoe (IMYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBa.

Poct u pazButue pacreHnil. OHTOT€HE3 LIBETKOBOI'O PACTEHUS: CTPOCHHE
CEMEHHU, CTAJINU Pa3BUTHUSL.

JdeMoHCTpanuu:

Tabmuubr u cxembl: «DOpMBI pa3sMHOXKEHHUS OPTaHU3MOBY, «J[BoitHOE
OIUIOJJOTBOPEHUE Y IIBETKOBBIX pacTeHuil», «BereraruBHoe pa3MHOKEHUE
pactenuity, «J/lenenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenne xpomocoMbl», «Knertounwrii nukin», «Pemnukanus JHK», «Mwutosy,
«Menosy», «Ilpsmoe n HenpsiMoe pa3BUTHE», «['amMeToreHes y MIEKONUTAIOIUX U
yeaoBeKkay, « OCHOBHBIEC CTaIMM OHTOTEHE3a».

ObopyaoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTto30u bl
MJIEKOIIUTAIOLIETO», «SIMIEeKIeTKa MIIEKONUTAIoWEro», «Kapuoknues B KiIeTKax



KOpEIIIKa JIyKa», MAarHuTHAas MOJEb-alIuIMKauus «/leJieHue KIEeTKW», MOJIEIIb
JHK, monens Metada3Hoi XpOMOCOMBI.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOTHI:

JlabopaTtopHass pabota Ne 3. «HaOmroneHne MuTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIPENapaTax».

JlaGopatopHas pabora Ne 4. «M3ydeHwe CTpOCHHS TIOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HaciieAcTBEHHOCTH M KBMEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. Vlctopus pa3BuTHs reHeTUKU. Poib nuronorun
U OMOpPUOJIOTUM B CTAaHOBJICHHM TE€HETUKH. BKiaa poccuilckux M 3apyOeiHBIX
VYEHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPHUAOIOTHUECKUMT,
HUTOT€HETUYECKH, MOJEKYJSIPHO-TeHEeTHUECKHi1). (OCHOBHBIE TI'€HETHYECKUE
noHATHs. [ 'eHeTn4yeckass CUMBOJIMKA, UCIIOJIb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTH HAacJIe0BaHUsl MPHU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuHoe CKpenmBaHue. 3akoH eAuHooOpa3usi TUOpPUI0B MEPBOTO
nokoyiecHus. IlpaBuno JgOMHUHMpPOBaHMS. 3aKOH PpACHICIUICHUS MPU3HAKOB.
['unioresa ynctoTel rameT. [1oHOE M HEMOJIHOE IOMUHUPOBAHUE.

JuruOpugHoe  CKpellMBaHHWe. 3aKOH  HE3aBHCHUMOTO  HAClIeJIOBaHUS
npu3HakoB.  lluToreHeTueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanusupyolee ckpenpanue. Fcrnonp30Banne aHAIM3UPYIOMIETO CKPEUIMBAHNUS
JIJISL OTIPE/ICJICHHS] TeHOTHIA OCOOHU.

CueryienHoe HacnefoBaHwe TmpuszHakoB. PabGora T. Moprana 10
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapyiieHue cueruieHus reHOB B pe3yJibTaTe
KPOCCUHIOBEpA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTHU. | eHeTuYeCKre KapThl.

['enetnka mosa. XpoMOCOMHOE ompeAesieHue moya. AyTOCOMBI U MOJIOBBIE
XpoMocOoMBI. ['omoramernele M rereporaMeTHele oOpraHu3Mbl. HacnegoBanue
IIPU3HAKOB, CLIETUIEHHBIX C MTOJIOM.

N3MeHnunBOCTh. BUbl ”3MEHUYMBOCTHU: HEHACICICTBEHHAS! U HACJIEACTBEHHAS.
Ponb cpenpl B HeHacJIeJCTBCHHOM U3MCHYUBOCTHU. XapakTepucTUKa
MOU(DUKAIIMOHHONW U3MEHUYMBOCTU. BapuanimoHHbIN psii 1 BapualluOHHAST KPUBAS.
Hopma peakuum npuszHaka. KonuuecTBEeHHbIE M KaYE€CTBECHHBIE NMPU3HAKU U HX
HOopMa peakiuu. CBoKicTBa MOAU(UKAITMOHHON N3MEHYHNBOCTH.

HacnencrBeHHas, WM TE€HOTUIIMYECKAas, U3MEHUHUBOCTh. KoMOMHATHBHas
U3MEHYMBOCTh. Meio3 U TMOJOBOM MpOIECC — OCHOBAa KOMOWHATHBHOMU
M3MEHUYMBOCTUA. MyTarmoHHasi "3BMeHUYNBOCTh. Kitaccudukanmsi MyTaimii: TeHHbIE,
XpOMOCOMHbBIE, FTeHOMHBbIe. YacToTa u npuuuHbl MyTauud. MyTareHHbIE (DaKTOPBHI.
3aKOH TOMOJIOTMYECKHUX PAIOB B HacieAcTBeHHOU n3MeHunBoctu H. M. BaBuiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.



['enetuka 4yenoBeka. Kapuortumn uenoBeka. OCHOBHBIE METOAbl T€HETUKU
YeJIOBEKa: TCHECATOTHICCKUM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKHM. CoBpemeHHOE ONPEIEIICHUE TE€HOTHIIA:
MIOJJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a0o0yieBaHUSI 4YEJIOBEKAa: T'€HHbIE OO0JIE3HHU,
OOJIE3HH C HACJIEACTBEHHOW MpPEIpacnoyioKEHHOCThIO, XpPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue u TreHepaThBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3JI0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPUIAKTUKA U JICUEHUSI T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHME. 3HAYEHUE MEIUIIMHCKOM
TCHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuubt u  cxembl:  «MOHOTHOPHIHOE  CKpEIIMBAHME U  €r0
[UTOT€HETUYECKasT OCHOBa», «3aKOH pAaCIICIUICHHS U €ro LHUTOreHeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeluBaHUEY,
«uTomornyeckue OCHOBBI JTUTUOPUIHOTO CKpELIUBAHUS, «Meio3sy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTHYecKue KapTbl pacTEHUN,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HACJEHOBaHUS,
CUEIJIEHHOTO ¢ TojoM», «KapuOTUIBI YellOBeKa U KUBOTHBIX», «Bubl
W3MEHYUBOCTUY, «MoaudukarmoHHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymni KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmmInKanun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonunoe momuHupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct
XpPOMOCOM», MHKPOCKOIl MU MUKporpemnapatr «Jlpo3oduna» (Hopma, MyTanuu
(GhopMBI KPBUIBEB U OKPACKH Tena), repobapuii «I'opox moCeBHOW.

JlaGopaTopHblie ¥ NpakTU4YecKue padoThbl:

JlabopatopHas pabota No 5. «V3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JUTUOPUIHOTO CKpEUIMBaHUs y AP030( ikl Ha TOTOBBIX MUKpOTIpEnapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupUKaiMOHHON U3MEHUHUBOCTH,
IIOCTPOCHHUE BAPUALMOHHOIO Psifia U BApUALIMOHHON KPUBOW.

JlabopaTtopHas pabora Ne 7. « AHanmu3 MyTanuid y JIpo30(uiIbl Ha TOTOBBIX
MUKPOIIpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocraBieHWEe UM aHaJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenekuusi opranuzmMoB. OCHOBBI OHOTEXHOJIOTHH.

Cenekuuys Kak HayKa W MPOUECC. 3apOKJICHUE CEJEKUUH U JIOMECTHKAIIMS.
Yuenue H. UW. BaBumoBa 0 1eHTpax MNPOUCXOXKIACHUS W MHOT000pa3us



KYJbTYpPHBIX pacTeHUW. LIeHTpbl MPOMCXOXKIECHHUS AOMAIIHUX XUBOTHBIX. CopT,
10poAa, IITAMM.

CoBpeMeHHbIE METO/bI CeIeKIUHA. MacCoBBIi U MHAMBUAYAJIbHBII OTOOPHI B
CEJICKIIMM PACTEHUM M JKMBOTHBIX. OLEHKa 3KCTEpbepa. bBIM3KOpOACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yucras nuHus. CKpellMBaHWE YHUCTBHIX JIMHUH.
['eteposuc, wnu rudpunHas cuwia. HepoacTBeHHOE CKpeliuBaHUE — ayTOPUIUHT.
OtpanénHas rtuOpuau3anusas M €€ ycnexu. VCKyCCTBEHHBIM MyTareHe3 H
NOJIyYEHUE MOJIMIIONI0B. JIOCTHIKEHHs CEJIEKUMU pPAacTeHUil, >KUBOTHBIX U
MHUKpPOOPTaHU3MOB.

bHOTEXHOJIOTHA KaK OTpacib IPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHoM JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
nHKeHepus. Kilerounble KyJabTypbsl. MUKPOKIIOHAIBHOE PA3MHOKEHUE PACTECHHM.
KiioHupoBaHue BBICOKOIPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

DKOJIOTHYECKHE U OTHYECKUE  IPOOJIEMBI. I'MO -  reHeTudecku
MOU(DUITIPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. U. BaBuios, U. B. Muuypun, I'. /[I. Kapneuenko, M. O.
HBaHOB.

Tabmuubr u cxembl: Kapta «lIeHTpbI MPOMCXOXKACHUS U MHOTOOOpasus
KYJbTYPHBIX pacTeHuit», «[lopoasl ToMalHuX KUBOTHBIX», «CopTa KyJIbTypPHBIX
pactenuity, «Otnanéunas rudpuauzanusy, «Padotsl akanemuka M. @. MBanoBay,
«Ilomumnongus», «OO0bekThl OWOTEexXHOMOTHMY, «KileTouHble KYyIbTYphl H
KJIIOHUpOBaHKE», « KOHCTpyHpoBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MyJISIKH TUIOJOB U KOPHEIIIIOIOB AUKUX (OPM U KYJIbTYpPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS».

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOABI W JOCTHKEHHUS CEJIEKIMA PACTEHHN W
YKUBOTHBIX (Ha CEJIEKIITMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4acTOK, B TEIUIMYHOE XO3SUCTBO, JIabOpaTOPUIO
arpOyHUBEPCUTETA WJIM HAYUYHOTO ILICHTPA)».

11 KIIACC

Tema 1. DBoJIIOLIUOHHASI OHOJIOTHS.

[Ipeanocbulku BO3HUKHOBEHHS DJBOJIIOIMOHHONW TEOPUHU. DBOIOIMOHHAS
Teopust U €€ MeCTO B OMOJIOTHHU. BiusHuE >BOIONMOHHON TEOPUU HAa Pa3BUTHE
OHMOJIOTHH U APYTHUX HAYK.

CBumerenbcTBa  3BOMIONUU. [laneoHTONMOrMYecKHe: TOCIeA0BaTEeIHbHOCTh
MOSIBJICHUS BHJIOB B IMAJICOHTOJOTHMYECKOW JICTOMHCH, TEPEXOIHbIE (OPMBI.
buoreorpadudeckue: cxoncTBo u paznuane GayH u GhIop MaTEPUKOB U OCTPOBOB.



OMOpHONOrMYecKre: CXOACTBA M pa3iuyuus SMOPHOHOB pa3HBIX BHJIIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIOTUYHbIE,
pPYIMMEHTAapHBIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHYECKHE: CXOACTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METa0OJIMYECKHX MyTell y Bcex
OpraHU3MOB.

OpomonuonHas Teopust Y. JlapBuna. Ilpennocbuiku BO3HUKHOBEHUS
JapBUHU3Ma. JIBHOKyIIME CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE MPU OTPAHUYEHHOCTH PECYPCOB, HEOMpeNeaEHHAs U3MEHUYUBOCTD,
O0opb0a 3a CyIIecTBOBaHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopusi 3Bosroruu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkpoaBosrorus. [lomynsus kak eAMHUIA BUAA U SBOIIOLUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupoje. MyTallMOHHBIN
IpoLecC M KOMOMHATHBHAas M3MEHYUBOCTH. [lOMyNsLIMOHHBIE BOJHBI U Jpeud
reHoB. M30isnmst 1 Murpanusi.

EctecTBeHHBII 0TOOp — HampaBisgiomuil Qgakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoOneHHOCTh OpraHU3MOB Kak pe3yjbTaT 3Boitouud. [Ipumepsr
MPUCTIOCOOJICHU Y OpraHu3MOB. ApoMop(h03bl U UAHOATANITAIIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCKoe.

MakposBonorusi. PopMbl  ABONIONUU:  (pUIIEeTUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHas, napaienbHas. HeoOpaTuMocTh 3BOIIOLHUH.

[IpoucxokI€eHHE OT HECINEeUHATM3UPOBAaHHBIX NpelakoB. [Iporpeccupyromas
crienuaiv3anus. AJIanTUBHAS paJnalysl.

JlemoHcTpanum:

[Toptpetsr: K. JIunuei, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bbap, 3. I'ekkens, . Mrosiep, A. H. Ceeprios.

Tabmus! 1 cxembl: «Pa3BuTHe OpraHMuecKoro Mupa Ha 3emiiey», «3apobIIin
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyuiecTBoBanue», «EctecTBeHHbI 0TOOPY, «MHOTO00pa3ue COpTOB pacTEHUI»,
«MHoroo6pasue  mopoA  KUBOTHBIXY, «Tonynmsaummy»,  «MyTtanuoHHas
U3MEHYUBOCTB», «Apomopdossl», «Mnumoamantamum», «OOmas nereHepanus»,
«/IBmkymme cunsl dBomonun», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIprUCIOCOOIEHHOCT OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUE», « IKOJIOTMUYECKOE BUI000pa30BaAHHE .

ObopynoBaHue: KOJUIEKIIMS HACEKOMBIX C Pa3IWYHBIMU THUIAMH OKPACKH,
HAa0Op TUIOAOB M CeMsiH, Koyuiekuus «[Ipumepsl 3alUTHBIX MPUCIIOCOOIICHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpPABICHHS HBOJIIOLMUN», 0OBEMHAS MOEINb
«CTpoeHre roJIOBHOTO MO3Ta MO3BOHOYHBIXY.



buoreorpapuyeckass kapra wmwupa, Koulekius «POpMbl COXpaHHOCTH
UCKOIAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammnukanus «llepekpéct
XpOMOCOM», BIIaXHble Tmpenaparsl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKWY, MUKponpenapar «Jlpo3oduna» (Hopma, MyTarud (OpMbI KPbUILEB U
OKpacKH Telna).

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGopatopHas padota Ne 1. «CpaBHeHHE BHUIOB MO MOP(OIOTHICCKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucrnocoO0JIEHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpPENCTaBICHUS O 3apOXKJICHUU >KU3HU. HayuyHble THNOTE3bI
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMus. XHUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEPUMEHTATBbHOE MOATBEPKICHUE XUMUYECKON 3BOMtoNMU. HauanbHbie ATamnbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOLMS.
®opMUPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickast dpel. l[laneo3olickas spa u €€ TmepuoAbl: KEeMOPHUMCKUM,
OpPIOBUKCKHUH, CUITYPUUCKUH, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

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

KaiiHo3oiickags »3pa ®W €€ TEepUuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIuMaTa M IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Tarbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
XKUBOTHBIX. [TosIBIIEHME, paclBET ¥ BBIMUPAHUE TPYIII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxkeHue 3BOJOUMH. (OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

DBOJIIOLIMA Y€JIOBEKA. AHTPOIIOJIOTHS KaK HayKa. PazBuTue mpeacTaBiieHHi o
MPOUCXOXKJIEHUH ueroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojactBa u
pa3nuyMs 4eJ0BEKA U KUBOTHBIX. CHCTEMATHUYECKOE MTOJIOKEHUE YETTOBEKA.

JBmxymue cunbl  (akTopsn) AHTPOITIOTEHE3A. Hacnencreennas
U3MEHUYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOIIecTBeHHbIH 00pa3 KHU3HH,
W3TOTOBJICHUE OPYIUI TPyJa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbii, YenoBek mnpsaMoxomdamni, YenoBek Heanaepranbckui, UYenosek
pazymHblii. Haxonku uckomaembIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHSA, 00IacTb
pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPY/IH.



Yenoseueckue packl. OCHOBHBIE  OONIBIIME  pachl:  €BPOIEOUIAHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOWIHAsS
(a3uarcko-amepukaHckas).  UepTbl  MPUCHOCOOJEHHOCTH  MpeAcTaBUTENEH
YeJIOBEUECKUX pPac K YCJOBHUSIM CYIIECTBOBaHMS. EIUHCTBO 4YemOBEYECKUX pac.
Kputuka pacusma.

JleMOHCTpauM:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. HOpu, Y.
JapBuH.

Tabmuubl u cxembl: «Bo3HukHoBeHue CoOJIHEUHOUN cucTeMbl», «Pa3BuTHe
opraHuyeckoro wmupa», «PactutenpHas kieTtka», <OKUMBOTHas  KIETKay,
«IIpokapuotnueckasi kieTka», «CoBpeMEHHas CHUCTEMa OPraHUYECKOro MHPay,
«CpaBHEHHE AHATOMUYECKHX YEpPT CTPOCHHSI YEIOBEKAa U YEJIOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTHYECKUX  HAXOJOK  IMPEIAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHeimme moan», «peBHue moanm», «llepBbie
COBPEMEHHBIE JIIOJU», «HeroBeuecKue pach».

O6GopynoBanue:  Mmymsiku  «l[Ipoucxoxkaenne — 4yenoBeka»  (OKOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEepTaiblld, KPOMaHbOHLA), CIEHOKH WIH
U300pKEHUSI KAMEHHBIX OpYJIud TEepBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyomia, ckpebiia), TreoXpOoHOJOTrHuYecKas TaOnuIa, KOJUICKIUS «DopMbl
COXPAHHOCTU UCKOTIAEMbIX YKUBOTHBIX M PACTCHUIN.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktrueckast padota Ne 1. «M3yueHue McKomaeMblXx OCTaTKOB PAaCTECHUUN U
YKUBOTHBIX B KOJUIEKLIUSX).

OKCKypcus «IBOJIIOIUS OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WM KPAaeBEAUECKUI My3€eil).

Tema 3. Opranu3mMbl 4 OKpYy:KawIas cpeaa.

DKoJIOrus Kak HayKa. 3a7audl U pa3iesibl SKOJIOTUUA. MeTobl 3KOJIOTHYECKUX
MCCJIEI0OBAHUN. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOT'O YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHASI.

Oxonornueckue (akropel. Knaccudukanusa skonorudeckux (HakTOpOB:
abnoTtnyeckne, OWOTHYECKHE U AaHTPOINOTeHHBIC. JIEHCTBHE HKOJOTUYECKHX
(GhaKkTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEpUOAU3M.
[Ipucnocobnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosornueckne puTMsl.

buotnueckue (hakTopBHI. Bunsr OMOTUYECKUX B3aMOJIECTBUH:
KOHKYPEHIUS, XUIITHNYECTBO, cuMONO03 U ero (opmel. [lapasutusm, koomeparwus,
MyTyallu3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,



HEUTpau3M. 3HAuY€HHWE OWMOTHYECKUMX B3aWUMOJECHCTBUW [UJISl CYIIECTBOBAHMS
OpraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisiuud. OCHOBHBIE IOKa3aTENH
NOMYJISIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. JlnHaMuka 4YucIeHHOCTH MOMYJISIIUU U €€ PeryJsiusl.

JlemoHcTpanum:

[Toptpetsr: A. 'ym6ombar, K. @. Pynbe, 3. I'ekkens.

Tabnuubl u cxemsl: kapta «[Ipupogusie 30HbI 3eMany, «Cpeasl 0OUTaHUS
opranuzmoBy», «®otonepuonuzm», «llomynsuun», «3aKOHOMEPHOCTH pOCTa
YUCJIICHHOCTHU NOMYJSUU HHOY30pUu-Ty Penbkuy, «IlurieBsie memm.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlabGoparopHas pabota Ne 3. «Mopdosnorndeckre 0COOEHHOCTH PaCTEHUN U3
Pa3HbBIX MECT OOUTAHUSY.

JlaGoparopHas padota Ne 4. «BnusiHue cBeta Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Ipaktrueckas pabota Ne 2. «Iloncyér NI0THOCTH NOMYJSUMNA Pa3HbIX BUIOB
pacTeHU.

Tema 4. CooOmecTBa ¥ 3K0JI0rH4eCKHE CHCTEMBI.

CooOmiectBO opranu3smMoB — OuorieHo3. CTpyKTypbl OHOIleHO3a: BUIOBaS,
MPOCTPAHCTBEHHAs, Tpoduueckass (muiieBas). Buabl-momuHantel. CBsA3U B
OHOIIEHO3E.

Okoyoruueckre cucrembl (dkocucteMbl). [lonsTtne 00 »sKocucTemMe W
ouoreoneHo3e. DOyHKIMOHAIBHBIE KOMIIOHEHTBI HKOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYLEHThl. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B S3KOCHCTEME.
Tpoduueckne (mUILEBbIE) YPOBHU »HKOCUCTEMBbI. [luileBble LENU U CETH.
OcHOBHBIE TMOKa3aTeau HKOCUCTEMBI: OMoMacca, MNPOAYKIHUS. DKOJIOTMYECKHE
OUPAMUIBL:  TPOAYKIHMHM, YHUCIECHHOCTH, Ouomacchl. (CBOHCTBa 3KOCHUCTEM:
YCTOMYMBOCTb, CAMOPETYJISILMS, pa3BuTue. CyKueccus.

[IpupoHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U peK. DKOCHCTEMa XBOWHOTO
WJIM IIAPOKOJIUCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPO3KOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornueckoe v X03sHCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpazue kak QakTop ycroilunBocTH 3KocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenne B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPyKTypa
onoceprr. Kuoe BemectBo u ero ¢yHkiuu. OcobeHHOCTH OMOchepb Kak
rJ100anbHOM 3KOCHCTEMBI. JlMHAMUYEeCKOoe paBHOBECME W OOpaTHas CBS3b B
ounocdepe.



KpyroBopoThl BEMECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yTiepoJa,
a30Ta). 30HATBHOCTh OMocdepbl. OCHOBHBIC OMOMBI CYIITH.

YemoeuecTBO B Onochepe 3emin. AHTpOTOreHHbIE U3MEHEHHS B Orocdepe.
['oGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyniecTBoBaHUE MIPUPOJIBI U YEJI0BEYECTBA. CoxpaneHue
O1opa3zHo0Opa3usa Kak OCHOBa yCTOWYMBOCTU Ouocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJIEHHUS MPUPOJHBIMU pPECypcaMM M HMX HCHOJIb30BaHuE. JlocTmxeHus
OMOJIOTUHU U OXpaHa MPUPOJIbI.

JdeMoHCTpanuu:

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

Tabmuupbl u cxemsl: «llumesbie nenmw», «bUOLEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiecTBa», «llenmn nuTanusy, «IKoJOTHYECKass HUPAMHUAAY,
«buocdepa u yenoBek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jecay, « IKOCUCTEMA
XBOMHOro jeca», «buomeHos Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPONIOTEHHBIE  BO3JCWCTBHAA Ha  OpUPOLY», «BaxkHeWIIME HMCTOYHUKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHEHIIass cocTaBisAIOIIAs
ounochepr», «DakTopsl Aerpaganuu mnousy, «llapHukoBeiil 3pdex», «DakTopbl
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouocheps»,
«Pacnpoctpanenue xu3Hu B Ouocdepe», «O30HOBBI dKpaH Ouochepsn,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

OOGopynoBaHue: MoJielb-anmuiukanus « TunuuHble OMOIEHO3bI», repOapuii
«PacturtenbHbIe COOOIECTBaY, KOUICKINHA «bHoleHo3», «Bpenurenn BaKHEUIIINX
CEJIbCKOXO3SIIICTBEHHBIX ~ KYJIbTYp», TepOapuM U KOJUIEKIMM pAacTeHUH W
YKUBOTHBIX, MPUHAICKAIINE K PA3HBIM 3KOJOTMYECKHM TIPYIIIAM OJHOTO BH[A,
Kpacnas knura Poccuiickoit ®enepannu, H300pa)k€HUs OXPAHSIEMbIX BHJIOB
pAaCTEHUH U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyaloIMMHUCS TMPOrpaMM CpeAHero ooumero oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA TMpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONINE COCTABIISAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
rPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CIOCOOHOCTHh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1ICJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa «bHOJOrus» JOCTUTAIOTCA B
€IUHCTBE YYEOHOM U BOCHHUTATEIHHOM JEATEIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJICHUSI W CIOCOOCTBYIOT MpoOIleccaM CaMOIIO3HAHUsS, CAaMOBOCIIMUTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIIOBEKY TPyJa U CTapILIEeMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buosorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOIO
OMbITAa M OMNbITA JIESITEILHOCTH B MPOILIECCE Peaar3alliid OCHOBHBIX HaIlpaBJICHUU
BOCHUTATEJILHOMN JAEATEIIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpa:ka1aHCcKOT0 BOCITUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUICKOI0 OOIIECTBA;



OCO3HAHHUE CBOUX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, YyBaXeHUE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JECUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX W MCCIEAOBATEIbCKUX 3a/lady, YBaXKUTEIbHOTO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpuoTU3Ma, YBaKEHUS K CBOEMY HApoJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICEHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTHMH, TOHMMAaHHUS 3HAYEHHS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

unelHas yoexxaEHHOCTh, TOTOBHOCTh K CIY)KeHHIO M 3amute (OTeuyecTsa,
OTBETCTBEHHOCTH 32 €T0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSL:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIlMI0O U MPUHUMATh OCO3HAHHBIE pelICHUS,
OPUEHTUPYSCh HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TMPUHATHS LEHHOCTEM CEMEHWHOM JKMU3HU B COOTBETCTBHHM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAHHUE YMOIIMOHAIBHOTO BO3/ICUCTBUS JKMBOU IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMUHOCTH;

5) ¢usnyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 30POBbSI U
IMOIUOHAIBHOTO 0J1ArONOJTyYHs:

NOHMMaHHWE U pealu3alus 3J0pOBOro U 0e30macHoro obpasza >KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/J0POBBIO;

MOHMMAaHUE I1EHHOCTU TPaBUJ HWHJUBUAYAJIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOTOJIs, HAPKOTUKOB, KYpEHUSI);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HAIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TAKYyIO JEATEIbHOCTD;

MHTEpEC K pa3InyHbIM cdepam npodhecCuoHaNbHOW eATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOEe OTHOIICHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETEHUE OIbITA
MJJAHUPOBAHUSI TIOCTYNKOB U OIEHKH WX BO3MOXHBIX TOCJIEACTBUNA ISt
OKPYIKAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMYECKUX MpoOjeM M MyTed ux
pelieHus;

CIIOCOOHOCTh HCIIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHUS W YyMEHUsI TPU peHieHUd NpoOJeM, CBS3aHHBIX C paldOHAIbHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECUS B HKOCHUCTEMAxX, OXPaHy BHIOB,
aKocucTeM, brochepsr);



AKTUBHOE HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUNA U MPEIOTBPAILATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKOU IEATEIBHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON NMPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CHOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIMKYJILTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W YMTATEIbCKOW KYJIbTYphl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXaIoIleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B MMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOW ITMBUIIU3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUSI MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJIB30BaHUIO TPUPOJHBIX PECYPCOB U (HOPMUPOBAHHMIO HOBBIX CTAH/IAPTOB
YKU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYECHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJbTYpPhl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHON TpaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

MMOHUMAHHUE CYIIHOCTH METOJOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJydaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIIOUYCHHUS HAa OCHOBE HAay4HBIX (DAKTOB H
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHBIX KU3HEHHBIX CUTYAIUX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAIBHO U B TPYMIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJTYYEHUIO HOBBIX 3HAHUM IO OWOJOrMU B
COOTBETCTBHHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (QOPMHUPOBAHUS MHUPOBO33PEHUA OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
LEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHHE, MPOLIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
YHUBEpCalIbHble Y4yeOHbIE JEUCTBUS (IIO3HABATENbHBIE, KOMMYHUKATHUBHBIE,

PETYJISITUBHBIE), oOecreynBaroIIme dbopmupoBaHue GbyHKIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIIMHM OOYYalolUXCs, CIIOCOOHOCTh
o0y4Jaronmxcs UCIIOJIb30BaTh OCBOECHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKWE 3HAHMS M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COUMAIIBHOW MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOCHHSI IMPOTPaMMbl CPETHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBePCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENIbHO  (OpPMYJNIHpPOBaTh W aKTyaJlU3upoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHUYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPHIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIUBAThH
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCIIOJIb30BaTh OMOJOTUYECKUE MOHATHUS IS 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPACCYKIEHUs (MHIYKTUBHbIC, JEAYKTUBHBIE, IIO
aHaJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M TNPOTHBOPEYHS B PACCMATPUBAEMBIX
SIBJICHUSX, (DOPMYJIMPOBATh BHIBOJBI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MOJIEJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3Y4YaeMbIX OMOJIOTMUYECKHX OOBEKTax, a



TaKK€  MPOTUBOPEYMU  PA3HOIO  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIaH pEIICHUs MPOOJIEMBbI ¢ YYETOM aHaIn3a HWMEIOIIUXCS
MaTepUaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEIBHOCTbD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPAMHUPOBATh M  BBIIOJMHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHE TeliCTBUS:

BJIAJI€Th HABBIKAMH YUE€OHO-HCCIE0BATENBCKON U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHus: MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PA3JIMYHbIE BUJIBI JACSATEIBHOCTH MO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GbopMHUpPOBATh HAYUYHBIM TUI MBILIUICHUS, BIaJIeTh HAYYHOW TEPMHUHOJIOTHEMH,
KJIIOYEBBIMU MTOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpMyIupoBaTh COOCTBEHHbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUTh APTYMEHTHI JJI1 J0Ka3aTelbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIECHANIPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M NPAKTUYECKYHO 00JAaCTH
KU3HEIEATEIIbHOCTH;

YMETbh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM juTeparype, OHOJIOTUYECKUX CIIOBapsX U
CIpaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B VIHTepHeTe), aHAJIM3UPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUICCKU OIICHUBATh
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

GbOopMyIHUPOBATh 3aMPOCH U TMPUMEHSITH PA3TMYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TaOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYUYHBIA S3BIK B KadecTBE CpEACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKW W CUMBOJBI, (HOPMYJIbI, aO0peBHATYpy, HOMEHKIATYpY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OBjaieHUe YHUBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHY J1€CTBUSIMU:

1) o0mmennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX cepax KM3HU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMK JPYTUX YYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHUS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJCHCTBUS, MMOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, TPOSBIIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3PEHUS C HCIOJIb30BAHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN yIeOHOH 3a/1a4u;

BBIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHHM C yd4&TOM OOImUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOr0 YjieHa KOJUIEKTHBA,;



OpUHUMATh LM  COBMECTHOM  JEeATEIbHOCTH, OpPraHU30BbIBaTH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacnpenensiTb poiad € YYETOM MHEHHMI YYaCTHHKOB, OOCYKIaTh pEe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAauye€CTBO CBOEr0 BKJIAJa MU KaXJOTO YYaCTHUKA KOMAaHJIbl B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeajiaraTh HOBBIE IPOEKTHI, OLIEHMBaTh WJEU C TMO3WLHWHA HOBH3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTHBHBIMHU AeHCTBUAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJOTMYECKHE 3HAHUS JUIsl BBISABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTAHOBKU B CBOUX JEHCTBUSIX M MOCTYIKaxX MO OTHOIIEHUIO K YKUBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATEJIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
po0JIeMBbl, CTaBUTh U (HOpPMYIMpPOBAThH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

CaMOCTOATENILHO COCTABJISITH IUIaH  pPELICHUS MpoOJieMbl €  YUYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH 1 MPEATOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELICHHUE;

OLIEHUBATh TPUOOPETEHHBIN OIIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO LIUPOKON HPYyIAULMH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTaTOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILICHHUS;

YMETh OLEHUBATh PUCKM W CBOEBPEMEHHO IPUHUMATh PEUIEHHA MO HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYTMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IIPU3HABaTh CBOE IIPABO U IPABO JAPYTUX HA OLINOKY;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOHAIOT crienupuyeckue s yueOHoro npeamera « buomorusp»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTyallUsiX, a TAKXKE B PEAJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouonorueil. B mporpamme mnpenMerHbie
pe3ynbTaThl MPEACTABICHBI IO T01aM 00YUYEHUSI.

[IpeameTHble pe3ynbTaThl OCBOCHUS ydyeOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COJAEpKaHHE OMOJIOIMYECKUX TEPMHHOB M MOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0oOMEH BeIIeCTB U MpeBpallieHue
HHEPrUmr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBasi OpraHu3alis )KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHHE Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JO0TMa MOJEKYJsIpHOM Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus H
MPOUCXOXKJCHUS KyJIbTypHbIX pacTenuii H. M. BaBunoBa), onpenensiT TpaHUIlbI
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHUE BJIAJIETh METOJIJAMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJO/IEHUE U
OMMCAHUE KUBBIX CUCTEM, ITPOLIECCOB W SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEYyeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOJyYEHHBIX



pe3yNIbTaTOB, UCIOJIb30BAaHHBIX HAYyYHBIX TMOHATHUN, TEOPUNH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWU TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCISTH CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
HYKapHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOLIECCOB: OOMEHA BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTUS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS s OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIINX JTIO/ICH, COOII0IEHUSI HOPM IPaMOTHOTO TIOBEJICHUS B OKPY KaloIIeH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPUIHOE CKpEIIMBaHUE, CILEIJICHHOE HAaCJeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl Mpe/CKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHHUE BBINOJIHATh JTA0OpAaTOPHbIE M TpPaKTUYECKHUe padOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBATH HHGOPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE aCIeKThl COBPEMEHHBIX HCCIENOBAaHUI B OHOJIOTHH,
MEANIMHE, OMOTEXHOJIOTHH,

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001mast 6rnoIoTHYecKyr0 HHGOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaXKaTh:

c(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyUHOTO
3HAaHUS ECTECTBEHHbIX HAyK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa M HAYYHOTO MHPOBO33PECHHS, O BKJIaJ€ POCCUHUCKHUX U
3apyOeXHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWUOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pElIeHHs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSITHIA:
BUJI, TIOMYJIALNSA, TeHO(OHA, SBOMIOIMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLINH,
MPUCHIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHuE, SKOJOTHUYecKue (aKTophbl,



IKOCHCTEMa, MPOJYIEHTbI, KOHCYMEHTBI, pEAYyLEHThl, LeNu IHUTaHus,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHEe TEOpHH (SBOMIONHMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIOIUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactBa K. M. bapa, uepenoBaHusi rjiaBHbIX HaIpaBieHUN U
nyTteit sBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SIBICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYEeHHBIX
pe3yNbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHN, TEOPUH M 3aKOHOB, yMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEUIECTB U IIOTOKAa JHEPIMU B DKOCHUCTEMaxX, AHTPOINOICHHBIX H3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB W OUOTCOXMMHUYECKHUX
LIMKIIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYUYCHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIINX JTFO/ICH, COOII0IEHUSI HOPM IPaMOTHOTO TOBEJICHUS B OKPY KaIOIIEH
NPUPOJTHON cpene, MOHUMAaHUE HEOOXOIUMOCTH WCIOJIb30BAHUS TOCTHKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHATILHOTO MPUPOIOIOIb30BAHNUS;

yYMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1au, COCTABISATh CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAaX (LIENU MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOMIOATH
MpaBuJia Mpy padboTe ¢ yueOHBIM U JTabOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAHMSA, BKIIOYAIOIIYIO TIICEBIOHAYYHBIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepuanbl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbl
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3HUIIHUIO;

YMEHHE CO3[aBaTh COOCTBEHHBIE€ IHCbMEHHBIE U YCTHBIE COOOIICHHS,
000011asi OMOJIOTUYECKYI0 MH(POPMAIIHIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uuppoBbIe
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
1 b 2 .
HONOTHA Kak fayka 05 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
2 XK 1
HBBIC CHCTEMBL H X Oprafiisatii https://m.edsoo.ru/7f41c292
. bubnnorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edsoo.ru/7f41c292
5 PasMHOXEHUE U MTHAVBUYAIIBHOE PA3BUTHE 5 1 bubmmnoreka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3BMEHYMBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41c292
bu6mmoteka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne /i P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcbl
bub6nmoreka [IOK
L IBOIONKONHAS BHOTOrHA o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 5 1
Opranu3MBl H OKpyHRaIOLas cpea https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4
Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
P 2
> CICPRIOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
undpoBbie
Ne n/m Tema ypoka Kontposbubie IIpakTHnueckue p
Bceero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bubmuorexa [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Mertobl MO3HAHKS JKUBOU MpUpobl. [IpakTrdeckas

2 abota Ne 1 «Mcronp30BaHue pa3TuIHBIX METOJIOB 1 0.5 bubmorexa LHOK
p B p g ' https://m.eds00.ru/863e6122
P U3YYCHUH OUOJIOTUYECKIX OOBEKTOBY

3 buonornueckune cCUCTEMBI, TPOILIECCH U X U3yYCHUE 1 bubmmorexa LOK

> POt Y https://m.eds00.ru/863e6564

4 XUMHUUYECKUI COCTaB KJIEeTKU. BoJa 1 MuHepanbHbIe 1 bubnuotexa [JOK
COJIH https://m.edsoo.ru/863e674e

bu6mmoreka [IOK

5 b . 1

enxut. COCTaB u CTPOCHHE OenKkoB https://m.eds00.ru/863e6b72
depMeHThI — OHUOJIOTHYECKUE KaTaIUu3aTOPHI.

5 JlaGopatopHas pabota Ne 1 «M3yuenue 1 05 bubnnorexka [JOK
KaTaJIMTUYECKOM aKTUBHOCTH (PEepMEHTOB (Ha ' https://m.eds00.ru/863e6b72
pUMepe aMHIIA3bl UM KaTanas3bl)»

bu6mmorexa [IOK

7 I 1
Yraesoast. Jlammazt https://m.eds00.ru/863e6870

bu6mmoreka [IOK

8 H .ATO 1

YIJICHHOBRIC KHCAOTET https://m.eds00.ru/863e6d5c

9 Ucropus u meToas! nu3ydeHus kietku. Kinetounas 1 bubmmorexa [JOK

p A Y ' https://m.edso00.ru/863e6e88



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Teopus

10 KiteTka xak meinocTHas )XuBas CUCTeEMa
CrpoeHnue 3yKapuoTUYECKON KIIETKH.
JlaGopaTtopHnast pabota Ne 2 «M3yueHnue cTpoeHus bubmmoreka [JOK
11 KJIETOK PaCTEHUH, )KUBOTHBIX, TPHOOB M OaKTepuid 0.5 https://m.edso00.ru/863e6ff0
110J1 MUKPOCKOIIOM Ha FOTOBBIX MUKpOIpenaparax u https://m.eds00.ru/863e716¢
UX OIUCAHHUE»
bubmuorexa [JOK
12 0 0
(JOMCH BEIMCCTB MITH META00IH3M https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 () . X
OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
bubmuorexa [JOK
14 7
Sneprerureckiii ooMen https://m.edsoo.ru/863e7aae
JKvi3HeHHBI UK KIeTKU. JeJeHue KIeTKH.
15 Murto3. Jlaboparopuas pabota Ne 3 «Habmronenue 05 bubnnorexka [JOK
MHTO32a B KJIETKAaX KOHYMKA KOPEIIKa JIyKa Ha ' https://m.edsoo.ru/863e7dc4
TOTOBBIX MUKPOIIpENapaTax»
bu6mmoreka [JOK
1 b .P
6 nocuHTe3 Oenka. Peakius MaTpuaHOTro CUHTE3a https://m.edsoo.ru/863e796e
bu6nmoreka [IOK
17 T —
pancisius — buocuires benka https://m.edso0o.ru/863e796e
bu6mmoreka [IOK
1 H —
8 CIUICTONHBIC (POPMBL AKH3HH — BUPYChI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 @opMBbl pa3MHOKEHUSI OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bubnuoteka [JOK
20 M
eHos https://m.edso0.ru/863e7f4a
21 OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KIETOK. 0.5 bubnnorexka [JOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

OmnonorBopenue. JlabopatopHas padora Ne 4
«M3yueHne CTpOCHHUS TIOJIOBBIX KJIIETOK Ha TOTOBBIX

https://m.edsoo.ru/863e81b6

MHUKpOIIpenaparax»
22 HWupuBuayaaibHOES pa3BUTHE OPTaHU3MOB bubmmorexa [JOK
4 P p https://m.edso0.ru/863e8436

93 'eneTnka — Hayka 0 HaCIeICTBEHHOCTH U bubmmoreka [JOK
W3MEHYHMBOCTHU https://m.edso0.ru/863e86f2

24 3aKOHOMEPHOCTH HACJIEAOBaHUS ITPU3HAKOB. bu6nmoreka [IOK
Monoru0puaHo€e CKpelBaHue https://m.eds00.ru/863e8878

o5 JurubpunHoe ckpenirBaHue. 3aKOH HE3aBUCHMOTO bubnuorexa [JOK
HacJIeJIOBaHUs NMPU3HAKOB https://m.edso00.ru/863e89a4
CueruieHHOe HACJIeI0BaHHUE MPU3HAKOB.

JlaGopaTtopHnas padota Ne 5 «M3yuenue

26 €3yJIbTaTOB MOHOTHOPHIHOTO U JUTHOPHIHOTO 0.5 bubmorera [JOK
pesy pHi A pHA ' https://m.eds00.ru/863e8c60
CKpEIIUBAaHUS Y APO30(HIIBI Ha TOTOBBIX
MUKpOTIpenaparax»

97 I'enernka nona. HacnenoBanue npu3HaKkoB, bu6mmoreka [IOK
CIICTIJICHHBIX C TTOJIOM https://m.edso0.ru/863e8c60
N3menunBocTh. HeHacnencTBeHHAs! U3MEHUYHUBOCTb.

28 JlaGopaTtopHnast pabota Ne 6. M3ydenue 05 bubnmnoreka [JOK
MOAU(UKAITMOHHONW U3MEHYMBOCTH, IIOCTPOCHUE ' https://m.edso0.ru/863e8efe
BAPUALIMOHHOTO Ps/1a U BAPUALIMOHHON KPUBON»

Hacnencreennas uamMeHunBocThb. JlabopaTopHas

29 abota Ne 7. «AHanu3 MmyTauuit y aApo30duisl Ha 0.5 bubmmorexa LIOK
p T y yAp ' https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOIIpEnapaTax»

bu6mmoreka [JOK
30 I'eneTuka yemoBeka

https://m.edso0.ru/863e8d78
31 PesepBHelil ypok. O6o0IIeHNE TTO TeMe



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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https://m.edsoo.ru/863e8d78

((HaCJIGI[CTBeHHOCTb 1 USMCHYUBOCTL OPraHU3MOB»

32 Cenexnus Kak HayKa U TPOIECC 1 bubmmorexa [JOK
https://m.edso00.ru/863e9214
33 MeToibl ¥ JOCTUKEHHUS CENEKLIMU PACTEHUN U 1 bubnnoreka [HOK
JKUBOTHBIX https://m.eds00.ru/863e9214
34 buortexHonorus Kak orpacis NIpOU3BOICTBA 1 bubmmorexa LOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne n/m Tema ypoxa Kontpoabusbie IlpakTnueckue wppoBbie
Beero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypen
1 DBOJIOIUSA U METO/IBI €€ N3YUCHUS 1 bubmmorexa LIOK
https://m.edso0o.ru/863ea20e
2 HcTopus pa3BUTHS NPECTABICHUN 00 3BOIIONNN 1 bubmmorexa LIOK
https://m.eds00.ru/863e9570
bu6mmorexa [IOK
3 Miipooposmions 1 https://m.edsoo.ru/863e9cle
[Tomynsmus Kak JIeMEeHTapHAas SAMHUIA BHIA U
4 spoonnd. JlaboparopHas padora Ne 1 «CpaBHeHue 1 0.5 bubmorexa LHOK
https://m.eds00.ru/863e99c6
BHJIOB 110 MOP(HOJIOTHUECKOMY KPUTEPHIO)
5 JIBroKyme cuitbl (37eMeHTapHbIe (DAKTOPHI) 1 bubnmnoreka [JOK
SBOJTIOIHHT https://m.edsoo.ru/863e9da4
N bubmuorexa [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edso00.ru/863e9ed0
Pe3ynbTaThl 2BOMIONUHU: IPUCTIOCOOICHHOCTD
7 OpraHu3MoB U BUI000pa3oBanue. JlabopaTopHas 1 05 bubnnoreka [JOK
pabota Ne 2 «Onrcanue npucrnocodIeHHOCTH https://m.edsoo.ru/863e9fde
opraHu3Ma u €€ OTHOCHUTEIFHOTO XapaKTepa»
8 HampapiieHus ¥ TyTH MaKpOIBOJTIOIIHH 1 bubmmorexa LIOK
https://m.edso00.ru/863e9cle
9 HeoGpaTumocTs 3BoIOLIMN
10 WcTopus xu3Hu Ha 3emiie U METObI €€ U3yueHus
11 I'umoTe3bl MPOUCXOXKACHUS KU3HH Ha 3eMIie bubnmoreka [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

https://m.edsoo.ru/863ea5a6
bubmuorexa [JOK

12 Pa3BuTHe »u3HU Ha 3eMIie 110 3paM U Nepruoam httos://m.edsoo.ru/863ea6he
OcCHOBHBIE 3TaIlbl BOIIOIUHN PACTUTEIHLHOTO U

13 *uBOTHOTO Mupa. [IpakTrueckas padora Ne 1 05 bubmmoreka [JOK
«/3yueHne UCKOMaeMbIX OCTATKOB PACTCHUH U https://m.edsoo.ru/863ea8bc
KUBOTHBIX B KOJUICKIIHSIX)

14 CoBpeMeHHas cucTemMa OpraHuYecKoro Mupa bubmmorexa LTOK
https://m.edsoo.ru/863ea48e
bubnnorexka [JOK

15 DBOJIOIMS YeJIoBeKa (aHTPOIOreHe3) https://m.e dsoil.ru 186363C2C

16 JIBrokytue cuitbl ((hakTophl) aHTPOIIOTEHE3a ng:;&fg;groug 63eaddd

17 OcHOBHBIE CTaIUU IBOJIOLUHU YEJIOBEKa

18 UenoBeyeckue pacsl U NPUPOIHBIC aJaNTALIUU bubnuorexa [JOK

YeJloBeKa https://m.edsoo.ru/863eaea2

19 PesepBHblil ypok. O60011eHNE 110 TEME

«BO3HUKHOBEHHE U pa3BUTHE KU3HHU HA 3eMIIe)

20 DKOJIOTHUs KaK HayKa
bubnnorexka [JOK

21 Cpenpl 00uTaHUA U SKOJIOTHYECKHE (haKTOPBHI https://m.e dsogru 1863cafec

AbGuotnueckue daxktopsl. JlabopaTopHas padora Ne
3. «Mopdonoruveckre 0COOEHHOCTH PacTeHUH U3
22 pas3HbIX MecT obuTtanus». JlabopatopHas paborta Ne 0.5 bubnmorexa LIOK
4. «BnusiHue cBeTa Ha POCT U pa3BUTHE YEPEHKOB https://m.edsoo.ni/863ebl0e
KoJIeycay
23 buotnueckue hakropsl bubnmorexa LIOK

https://m.edso00.ru/863eb348



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

DKOJIOTrM4ECKUE XapaKTEPUCTUKHU HOMYJISALNH.

24 [TpakTrueckas padota Ne 2 «Iloacu€T mioTHOCTH 1 0.5
TIOITYJISAUI pPa3HBIX BUIOB PACTEHHIN
25 Coo0rmiecTBa OpraHu3MOB — OHOIEHO3 1 ngﬁ;&fgggggweb%a
bubmmoreka [IOK
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 https://m.e dSO(I)l.ru 1863eba6a
OCHOBHBIE TIOKA3aTEJIN IKOCUCTEMBI.
27 Dkonornueckue nupamuabl. CBOMCTBA 3KOCUCTEM. 1 bubmorexa LHOK
Cyxueccns https://m.edsoo.ru/863eb5fa
28 [IpupoiHbIE S5KOCUCTEMBI
29 AHTPOTIOT€HHBIE 3KOCUCTEMBI
30 buocdepa — rnobdanpHas 3xocucTeMa 3eMiIu 1 Egggﬁ;fgsaoggg%ebb%
bubnnorexa [HJOK
31 3aKOHOMEPHOCTH CYILIECTBOBaHUs Onochepbl 1 https://m.edsoil.ru/8636bd16
32 YenoeuecTBo B 6rochepe 3emnn 1
33 CocyImiecTBOBaHHE TTPUPOJIBI M YEIIOBEYCCTBA 1 bubmorexa [JOK
https://m.edsoo.ru/863ebale
34 O60061meHne Tembl «Co00111eCTBA U SKOJIOTHYECKHE 1
CHCTEMBD»
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2.5



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
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IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOI
06p330BaTeHBHOﬁ NMporpaMmal CpeaHETO oﬁmero 06pa303afmﬂ

ChopMHUpOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIQJIE POCCHMCKUX M 3apyOekKHBIX YYEHBIX-OMOJOTOB B pa3BUTHE
Ouosnoruy; (pyHKIMOHATBEHOM TPAMOTHOCTH 4YeNOBEKa JUIsl peIleHus

JKHN3HCHHBIX 3a1a4

YMeHHue pacKpblBaTh COJEpXKAHWE OMOJIOTMYECKUX TEPMHHOB U
MOHATHI: XKU3Hb, KIIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MIPEBpPALICHUE JHEPrHM), TIOMEOCTa3 (CaMOpEeryJsiius), YpOBHEBas
OpraHu3alys *KHUBBIX CUCTEM, CaMOBOCIPOM3BEAECHUE (PENpOAYyKLHs),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrHYECKHe TEOPHH (KJIETOUHAsi, XpOMOCOMHas,
MyTanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
y4eHUs (0 LEHTpax MHOrooOpaszusi M MNPOMCXOXKIEHUS KyJIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenenars rpaHUIbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

10 KVIACC

Koxa
NPOBEPAEMOro
pe3yJbTarTa

1

2

3

4

5

VYMmenue BJIaACTh MCTOAAaMMU HAY4YHOr'o IIO3HAHUSA B ouonoruu
(Ha6J’IIOIlCHI/Ie U OIIMCAHUC KHUBBIX CHCTCM, IIPOLIECCOB U ﬂBHeHI/Iﬁ;
opraHu3anusa n IpOBCACHUC OMOJIOTHYECKOTO OKCIICPUMCHTA,
BBIJIBUKCHUC THUITIOTE3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE MOJIYYCHHBIX PC3YyJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHSITI/II\/'I, TCOpI/Iﬁ U 3aKOHOB; YMCHHUC

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYYCHHBIX pe?;y.]'H)TaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
HpOKapI/IOT 158 SYKapI/IOT, OIHOKJICTOYHBIX 158 MHOT'OKJICTOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BENMIECTB U
MpEeBpaIeHUs] PHEPruu B KIETKe, (POTOCHHTE3a, IIIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OILTOJIOTBOPEHUS,  PA3MHOXKEHUS,  WHIAMBHIYAIbHOTO  Pa3BHUTHSA

opraHu3ma (OHTOTEHE3)




VYMmenne MNPUMCHATH TOJIYUCHHBIC 3HAHUA JJISL O6’b$ICHCHI/ISI
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA NPAKTUICCKHUX
pelIeHri B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY>KAIOLIUX JIFOJIEH, COOIIOIEHUST HOPM
rpaMOTHOIO MOBEAEHUA B  OKPYXAKOWIEH NPUPOJHON  CpEIE;
IIOHHUMaHUEC HGO6XOI[I/IMOCTI/I HCII0JIb30BaHUA I[OCTI/I)KCHI/II\/JI
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM Ui palMOHAIbHOIO

IpUpPOAOITIOJIb30BAHHUA

VYMmenune pe€miaTts 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3ada4yd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JJIsL MMpEaAcCKasaHuAa

HacCJICOAOBaHHUA ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PabOoTHI,
coOnrofaTh MpaBWwia Mpu paboTe C y4eOHBIM U JIaOOpaTOPHBIM

o0opyaoBaHHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIHIO
OMOJIOTUYECKOT0 CO/IEPKaHMs, BKIIOYAOIIYIO NICEBIOHAYUHbIE 3HAHUS
13 pa3iauyHbIX UucToUHUKOB (CMM, HayuHO-TIONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHne co3/iaBaTh COOCTBEHHBIC TUCHBMEHHBIC U YCTHBIE COOOIICHUS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHNHBIN armapar OHOJIOTHH

11 KJIACC

Kon
NpoBepPsieMoro
pe3yJabrara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
00pa3oBaTe/IbHOI NPOrPaMMBbI CpelHero 001ero 0opa3oBaHus

ChopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJM OUOJOTHU B CUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUPA U HAYYHOTO MHPOBO33PEHHUS; O
BKJIaJIE POCCUMCKHX U 3apyOeKHBIX Y4€HBIX-OMOJOrOB B DPa3BUTHE
Ouosoruy; (PyHKIMOHATBHOM T'PaMOTHOCTH YeNOBEKa JUIsl pelleHus

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJIep)KaHHE OHOJOTHYECKHMX TEPMHHOB H

TOHATHIA: BUJ, MOMYJSAIMS, TeHO(DOHI, IBOJIONKS, IBIKYIINE CHIIBI




(paxTopsr) IBOJTIOIIHH, MPUCIIOCOOTICHHOCTh OpPTaHHW3MOB,
BHI000pa30BaHKE, IKOJIOTHYECKUE (hakTopsl, IKOCHUCTEMA,
OPOMYLEHThI,  KOHCYMEHTBI,  PEOYLCHTbI,  LENH  IHUTaHHS,

9KOJIOTUYECKas MUpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJIOTUYECKUE TEOPUH (IBOIIOIMOHHAsA Teopus Y.
JlapBuHa,  cUHTeTHYecKass  TEOpUs  HBOJIOLMH),  3aKOHBl U
3aKOoHOMEpHOCTH (3apojsbiieBoro cxojacrsa K.M. bapa, yepenoBanus
IJIaBHBIX HampasjieHui u nyrtei spomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMCHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BIafeTb METOJaMU HAyYHOTO TIO3HaHHS B OHOJOTUH
(Habmro/IeHNe W OIMCAHUE >KUBBIX CHUCTEM, IPOIECCOB U SIBJICHUM;
OpraHm3alys W TMPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBOKCHUE  THIIOTE3bl;  BBIABJICHHE  3aBUCUMOCTH  MEXIY
UCCIIEyEMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTAaTOB,
WCIOJIb30BAHHBIX HAYYHBIX IOHSATHH, TCOPHUA W 3aKOHOB, YMCHHE

ACJIaTh BBIBOABI HAa OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOTrMYECKMX OOBEKTOB: BHUJOB, MNOMYJSALMM, IPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLIEHTOB,  OWOreOLlEHO30B M  3KOCHCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JIEHCTBUS HKOJIOIMUECKUX (PAKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA YHEPTUH B HIKOCHCTEMAaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMAax CBOEH MECTHOCTH, KPyrOBOPOTAa BEIIECTB U

OMOTeOXMMHUYECKUX IIMKJIOB B Onochepe

VYmMmenne MMPUMCHATH IIOJTYUCHHBIC 3HAHUA JJISA 00BsCHEHNS
OHMOJIOTHYECKUX mponeccoB u SIBJICHI/Iﬁ, IJI IIPUHATUA TMPAKTHYCCKUX
pelleHnii B MOBCEAHEBHOW KU3HU B LIETSX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO MOBEAEHHUS B  OKPYXAWOMIEH TNPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAOITOJIE30BaAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJOrMYECKHE 3aga4u, COCTaBJIATH

CXEMBI [IepeHOoca BEIIECTB U SHEPTUU B SKOCUCTEMAX (LIEMH MTUTaHUs)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M TMPAKTUYECKue paboThl,
coOmonarh mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopyioBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh U HMHTEPIPETUPOBATH HH(OPMAIUIO
OMOJIOTUYECKOTO CO/IePKaHMsI, BKIIOYAIOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3ianyuHbIX UcToYHUKOB (CMMU, HayuyHO-IONYJsSipHBIE MaTepHAalIbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIEMbI
COBPEMEHHOCTH, (hOPMHUPOBATH MO OTHOIICHHUIO K HUM COOCTBCHHYIO
MO3UIIHIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 000011251 OMOIOTHYECKyt0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH TTOHATHHHBIN alrapar ouoaoruu



ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KJIACC

Koxa

11

1.2

IIpoBepsieMblii 31eMEHT COAEPKAHUSA

buonorus kak Hayka

buonorus — nayka o xuBoil mpupone. Ponp Ouonoruu B QopMHUpOBaHUU
COBPEMEHHOW HAyYHOH KapTHHBI Mupa. CrcTremMa OMOJIOrHYecKIX HayK

MeToapl MO3HAHUS KUBOW MPUPOABI (HAOIIOACHHE, HKCIEPUMEHT, OMHCAHUE,
U3MEpeHue, KiIacCUpUKaIusi, MOJCIMPOBAaHUE, CTAaTUCTHYECKas 00paboTKa

JTAHHBIX )

JKuBnIe ccTeMBI U X opraHnusanmnsa

2.1

Xusble cucrteMbl (OMOCHCTEMBI) Kak NpeaMeT usyuyeHus Ouosioruu. CoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJISIPHO-TEHETUYECKUH, KIETOYHBIMH,

OpraHU3MEHHBbIH, MOMYJIAIMOHHO-BUIOBOH, SKOCUCTEMHBIH, OMOChepHbIH

3.1

3.2

3.3

XHUMUYECKUU COCTaB U CTPOCHUC KIICTKH

XUMHUYECKUM COCTaB KJICTKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DyHKI_II/II/I BOJAbI H

MHHCPAJIBbHBIX BEIIECCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€IKOB. AMHMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
Hesamenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpHl O€IKOBOI MOJIEKYINbI (IepBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEpPTUYHAA CTPYKTypa). XHMHUYEeCKHe CBoiicTBa OenkoB. buomormyeckue
¢byHKIUN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas cneunduynocts. Kodepmentsl. Burtamunbl. Otinuus

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIN3aTOPOB

VYraeBoasl: MOHOCaxapuabl (IVIIOK03a, pubo3a U Je30Kcupr003a), AUCaXapHIbl
(caxapo3a, JaKTO3a) W TOJHMCaxapuabl (Kpaxmai, TIJIMKOTeH, IeJUII0JI03a).
bronornveckne GyHKINUN YTIIEBOJIOB.

Jlunuael:  TpurimMunepuasl,  crepounbl,  Gocdomununsl.  ['mapodunsHO-
rupopoOHbIe cBOMCTBAa. buonornmueckue ¢yHkuu aunuaoB. CpaBHEHHE

YTJICBOJOB, OEJIKOB U JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunossie kucnotsl: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHMHOBBIX




kucnor. Crpoenne u ¢ynkuuun JIHK. Crtpoenme u ¢ynkuum PHK. ATO:

CTpoeHue U (PyHKIMU

3.5

Hurosorus — Hayka o kierke. Kierounast reopusi. MeToapl U3y4eHuUsl KJIETOK

3.6

3.7

Krnerka kak menoctHast >kuBasi cucrtema. OOmve MPU3HAKH KIETOK: 3aMKHYTast
HapyxHass MemOpana, moJekyasl JIHK kak remernueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl kIeToK: sykapuoTudeckas U npokapuorudeckas. OCOOEHHOCTH CTPOCHHUS
MpokapuoTHuecko  kietku. Kierounas crenka Oakrtepuit.  CTpoeHme
JYKapUOTHUECKOM KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIHHOH, XKUBOTHOM H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIUKC, HX
¢bynkuun. [lnazmarudeckas memOpana, e€ cBoiicTBa U pyHkmu. L{utonnasma u eé
opraHonipl. OHOMEMOpaHHbIE OpPraHOM/bl KJIETKU: SHAOIUIa3MaTHYeCcKasl CeTb
(OIIC), ammapar ['ombmku, nu3zocoMbl. [lodyaBTOHOMHBIE OpraHOM[bI KJIIETKU:
MUTOXOHJPUH, TuIaCTUABL. [IpoMCcXOKIeHHe MHUTOXOHAPHHA W IUIacTUA. Buuer
ractu. HemeMOpaHHBIE OpraHOMIBI KIIETKH: PUOOCOMBI, KJICTOUHBIM ILIEHT,

PECHUUKH, KTyTUKU. DYHKIIUN OPTaHOUI0B KIETKU. BrimtoueHus

Snpo — perynaTopHblii neHTp kieTkd. CTpoeHue sjpa: siiepHas 000J04Ka,
KapHOIUIa3Ma, XpPOMaTHH, SIPHIIIKO. XPOMOCOMBI

TpaHcnopT BelIECTB B KIIETKE

Xu3HenesaTenbHOCTh KIETKH

OOMmeH BemiecTB, WM MeTa0ONU3M. ACCUMUIIAIUS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINSA (PHEPTEeTUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poiab

(I)CpMeHTOB B OOMEHe BCIICCTB U MMPECBPALICHNUHN SHCPTHUU B KIICTKEC

4.2

4.3

®dotocunTe3. CBeroBas U TeMHOBas (a3wl hoTocuHTE3a. Peaknuu GoTtocuHTe3a.
OddexTuBHOCTL PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJIs KU3HHM Ha 3emiie.
Bnusnue ycnoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOTYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTE3. XEeMOCHHTE3UpYIOIHe OakTepuu. 3HAYCHHE XEMOCUHTe3a s

SKA3HU Ha 3emiie

DHepreTudeckuii oOMeH B KieTKe. PacrierniieHue BeIIECTB, BBIACICHHUE W
aKKyMYJMpPOBAaHHUE OSHEPrMM B KIETKE. OTambl JHEPreTHYECKOro oOMEeHa.
I'mukonus. bpoxenne u ero Buabl. KHCIOpoAHOE OKHCIEHUE, WA KIETOYHOE

neixanue. DPPHEeKTUBHOCTh YDHEPTETUIECKOTO 0OMEHA

4.4

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

TeHETUYECKON HWHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ W €ro CBOWCTBA.




Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsmus — O6uocunTte3 Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYCHL. Mcropus otkpeitust BupycoB ([1.U.
WBanoBckuii). OcCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmynonedpunura genoseka (BUY) — Bo3oyaurens CITH/la.

[Mpodunaktrka pacnpocTpaHeHUs BUPYCHBIX 3a00ICBaHHIA

PasMHOkXEeHME U MHAMBUYAJIbHOE Pa3BUTHUE OPTraHU3MOB

5.1

5.2

Knerounsnii UK, WIM KU3HEHHBIM IMKIT KIeTKUA. MHTepdaza u MHUTO3.
[Ipoueccel, nporekaromue B nHTepdaze. Permkanus — peakuuss MaTpU4HOTO
cunte3a JIHK. Crpoenue xpoMocoM. XpOMOCOMHBIM HabOp — KapUOTHIL.
JIMMIIONAHBIT W TalJIOUJHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XPOMAaTHUIbL.
[luToslOrnyecknue OCHOBBI PA3MHOKEHHS W HWHIUBUAYAIBHOTO Pa3BUTHUS
OpraHU3MOB.

Henenne inerkn — wmuto3. Craaun muto3a. [lpomeccel, mpoucxondiiue Ha

Pa3HbIX CTAAUAX MUTO34. buonornueckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe W mojoBoe. Buuel Gecronoro
pa3sMHOXCHHUsS: [eNIEHHE HaJBO€, IOYKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CTIIOpooOpa3oBaHUe, BEreTaTHBHOE pa3MHOXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUC OPTraHU3MOB, €I'0 3HAYCHUEC [JI CCIICKIUN

5.3

5.4

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT OECIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxodsmiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — nporecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y >KMBOTHBIX. IlooBBIE
JKEJIE3bl: CEMCHHUKU U ANYHUKH. O6pa30BaHI/Ie " Ppa3BUTHEC IMOJOBBIX KIJIIETOK —
raMmer (CrnepMaro3ouj, SUleKsIeTka) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUMA SIUIEKIETOK U CIICpMAaTO30U10B. OHJ'IOI[OTBOPCHI/IC. HapTCHOFCHC3

WnpuBuayanbHoe — pa3BuTHEe  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyisuus, opraHoreHe3. IloctamOpuonansHoe paszButue. Turmbl
MMOCTAMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (IMYMHOuYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBa.

Poct u pazsutne pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTHUA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTb OPTaHU3MOB




6.1

6.2

IIpeamer u 3apaun reHetuku. VMicropus pa3sBuTUs T€HETUKU. BKiax poccHCKUX
U 3apyOexHBIX YYEHBIX B pa3BUTHE TEHETUKH. MeToabl TI'eHETUKU
(rudpu10JI0rNYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA ).
OcHOBHbIE TeHETUYECKUE NOHATHA. ['eHeTHYeCKass CUMBOJIMKA, UCIIOJIB3yeMas B

CXeMax CKpellrBaHUN

3aKOHOMEPHOCTH HACJEIOBAHMS IPU3HAKOB, yCTaHOBJIEeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBmwio 1noMHHMpOBaHMS. 3aKOH pacIICIUICHUS IPU3HAKOB.
I'unoresa uncroTel ramer. [1oHOE M HEMOIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS MPU3HAKOB.
[{uToreHeTHUeCKUe OCHOBHI JUTMOPUIAHOTO CKPEIIMBAaHUS. AHAIM3UPYIOIIEe
ckpemuBaHue.  lcnonp3oBaHue — aHANU3HPYIOLIErO  CKpPEIIMBAHMS  JUIS

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJeIOBaHUIO TreHOB. Hapylnenwe creruieHHs TE€HOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernueckue
KapThl.

I'enernka mnona. XpoMOCOMHOE ONIpPENENEHHE Moa. AyTOCOMBI M IIOJIOBBIE
XpOMOCOMBI. ['OMorameTHole M TeTeporaMmeTHble opranu3Mbsl. HacimenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BHUIbl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(PUKAIIMOHHON W3MEHYMBOCTU. BapuanuoHHBI psii W BapHallMOHHAs
kpuBagd. Hopma peaknum npusHaka. Koin4ecTBEHHbIE U KadeCTBEHHBIE

MPHU3HAKU U UX HOpMaA pCaKINU. CBolicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaATHBHas
M3MEHYMBOCTb. Melo3 U TMOJIOBOM mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluuil. MyTarcHHbIe
(akTopsl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacleACTBEHHON n3meHunBocty H.1.

BasuiioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJormuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYUECKHIA,
OMOXMMHUYECKHUHN, MOJCKYJSIpHO-TeHETHYeCKU. COBpEeMEHHOE OIpeACIICHUE
TFE€HOTHIA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TeHOTUIIUPOBAHUE, B TOM YHUCJTE C
nomomipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: I'€HHBIC
0oJie3HM, 0O0JIE3HU C HACJICICTBEHHOU MPEAPACIIONOKEHHOCTHIO, XPOMOCOMHBIE

6one3nu. ComaTHueckue M TeHepaTHBHbE MyTauuu. [IpUHLIMIIBI 370pOBOTO




06pa3a KHU3HHU, AHUAr"HOCTHUKH, HpO(bI/IJIaKTI/IKI/I N JICUCHUA T CHCTHUUYCCKHUX
0one3neil. MeanKo-reHeTHUeCKOe KOHCYJIbTUPOBAaHUE. 3HAUYCHUE METUIIUHCKOM

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenexkuus Kak Hayka U Tpolecc. 3apoKIeHHE CEJIeKUUHW U JIOMECTHKAIIHS.
Yuyenne H.M. BaBunoBa o0 T1ieHTpax NPOUCXOXKIECHUS W MHOTO0Opasms
KYJBTYPHBIX pacTeHuil. LIeHTpbl MPOUCXO0XKACHUS JOMAIIHUX XKUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHBIE METOJBI CEJIEKIMU. MaccoBbIi W WHAWBHIYaIbHBI OTOOpHI B
CEeJIEKIIMM pacTeHUM M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cKpeuuBaHue — HMHOpuAMHr. Yuctas nuHus. CKpelyMBaHUE YHCTBIX JIMHUH.
I'erepo3uc, nnu rubpuaHas cuia. HeponcTBeHHOE cKpeluBaHue — ayTOpUIUHT.
OtnanénHas ruOpuam3anuss W e€ ycmexu. VICKyCCTBEHHBIW MyTareHes u
IIOJIyYEHUE IOJIMILIONAOB. JIOCTMIKEHMsI CEJIEKIUMM DPACTEHMM, JKUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHosiorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanus pexkomOuHaHTHOW JIHK u Tpancrenneix opranusmoB. Kierounas
nHxeHepuss.  Knerounele  KyJbTypbl. MMHKpPOKIOHAIbHOE  Pa3MHOKECHHUE
pactrenuii. KinoHUpoOBaHHE BBICOKONPOAYKTHUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. OJKOJOTHYECKHe U 3Tudeckue mpobinembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTaHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

OBOJIIOIIMOHHAS OMOJIOTUSA

11

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CugerensctBa  3BoiouuH.  [lajmeoHTonoruyeckue:  MOCIEAOBATEIbHOCTh
MOSIBIICHUS] BHJIOB B MAJIEOHTOJIOTUYECKON JIETONMUCH, NepeXoaHble (HOPMBI.
buoreorpaduueckue: cxoactBo u paznuuve GayH U (Qrop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PAa3IU4nsi SMOPHOHOB PA3HBIX BHUJIOB
MO03BOHOUYHBIX. CpaBHHUTENbHO-AaHATOMUYECKHE: TOMOJIOIMYHbIE, AHAJIOTUYHBIE,
PYIMMEHTapHBIE OpPTaHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXUMUYECKHE: CXOCTBO
MEXaHU3MOB HACJIEJCTBEHHOCTH M OCHOBHBIX METAa0OJIMUYECKHX IyTeH y BceX

OpraHu3MOB




1.2

1.3

Opomononnast  teopusi Y. [lapBuna. Ilpeamnocbuiku  BO3HHUKHOBEHUS
napBUHM3MA. JIBMDKYIIME CHIIBI 3BOJIIOLMHM BUAOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOXEHHUE TIPU OIPAHUYEHHOCTU PECYPCOB, HEONPEACIEHHAS U3MEHYMBOCTD,

O0opn0a 3a cyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

Cunrernueckass Tteopus »HBomonud (CTD) u  ocHOBHBIE €€ TOJOXKEHUS.

MI/IKpOBBOJHOI_[I/ISI. HOHyHSIL[I/ISI KakK ¢ArMHKuIa BUAa U 3BOJIFOIIMHA

14

1.5

JBwxymme cuibl ((pakTophel) SBOJMIOUMU BUAOB B Npupoae. MyTalMOHHBIN
nporecc U KOMOMHATHBHAs WM3MEHYMBOCTH. llomynsiuoHHBIE BONHBI U Jpeid
reHoB. M3omsmust u murpanus. EcrecTBeHHBI 0TOOp — HANpaBISIFOIIUN (akTop
sBOMIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TpucrocoOIeHHOCTh  OPraHM3MOB Kak pe3ylbTaT d3BOMIONMU. [Ipumeps
PUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMopd0o3bl M HIAK0AAANI TALUH.

Bun u Bunoo6pasosanue. Kpurepuu Buga. OCHOBHbIE (POPMBI BU1000pa30BaHUs:

reorpa(bnquKoe, 9KOJOTHYC€CKOC

MaKpOSBOHIOI_II/IH. cDO]C)M]E»I 3BOJIIOIIUH: q)HJ'IeTI/IquKaH, JAUBCPICHTHAA,

KOHBEpreHTHas, napaienbHas. HeobpaTumocTs 3BosIOINN

2.1

2.2

Bo3HukHOBEHHE U Pa3BUTHC )KXU3HU HA 3emite

JloHay4yHbI€ IIPEACTABICHUSA O 3apOKAECHUM JKU3HU. HayuyHble TI'MIIOTE3BI
BO3HUKHOBEHHUS >KM3HM Ha 3emie: a0uoreHe3 M MaHCHEpMHs. XUMHUYEcKas
IBOJIIOLMS. ODKCIIEPUMEHTAIIBHOE MOATBEP)KJIEHUE XUMHUYECKOW DBOJIIOLUU.
Havanphbie sTanbl Ouosornuyeckoil sBomoonuu. I'mnoresa PHK-mupa. IlepBoie

KJIICTKHU 1 UX 3BOJIOLHA. q)OpMI/IpOBaHI/Ie OCHOBHBIX I'PYIIII ’)KUBBIX OPraHU3MOB

PasButue xu3Hu Ha 3emse mo spam u nepuonaMm. Karapxeil. Apxeickas
npotepo3oiickas dpel. [lameosoiickass 2pa W €€ TEpHOIb: KEMOPUMCKUH,
OPIOBUKCKHW, CUIYPUMUCKUH, JI€BOHCKHH, KaMEHHOYT'OJIbHbIM, MEPMCKHI.
Me3so30iickas 3pa 1 €€ MepuoIbl: TPUACOBBIN, FOPCKU, MEJIOBOM.

KaitHo3oiickas 3pa u €€ nmepuoAbl: NAJIEOre€HOBBIM,  HEOTE€HOBBIMH,
AHTPONOTECHOBBIN. XapaKTEPUCTHKA KJIMMaTa M TEOJOTMYECKUX MPOIECCOB.
OCHOBHBIE ITaIbl YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOTO MUpa. ApoMOP(O3bI y
pacteHud W KUBOTHBIX. [losiBIE€HHME, paciBET W BBIMHUPAHHUE TPYII KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHM4eckoro Mupa Kak OTpaxeHHe HBoJoLud. (OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPTraHU3MOB

2.4

DBOJIIOLIMS YeJIOBEKAa. AHTPOIMOJIOTUSl Kak Hayka. Pa3BuTHE TpeACcTaBICHUH O

MPOUCXOKIACHUN YCIIOBCKA. MeTO[[BI HU3YUCHUA AHTPOIIOTICHE3a. CXOI[CTBa u




2.5

pa3nuyus YyeroBeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHIE YETIOBEKA.
JIBrxymue cunbl (pakTopsl) aHTpororeHesa. HaciencTBeHHas M3MEHYMBOCTD U
€CTeCTBEHHBII 0TOOp. OOmiecTBeHHBIH 00pa3 >XU3HU, HU3TOTOBJIICHUE OpPYAUN

TpYJa, MBIILJICHUE, PeUb

OcHOBHBIE CTaAMM M BETBH 3BOJIOLUU YEJIOBEKA: aBCTPAJIONMTEKH, YenoBek
ymensiid, Yenoek mnpsamoxomsamui, YenoBek Heanaepranbckuii, YemoBek
pa3syMHblii. Haxonku MckomaeMblX OCTaHKOB, BpeMs CYIIECTBOBaHHMA, 00JacTb

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HH, OpYAUs

2.6

3.1

YenoBeueckne packl. OCHOBHBIE OOJIBIIME pachl: €BpOINEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJION IHAsS (3KBaTOpHUaNIbHA), MOHTOJIOUAHAsS (a3uarcko-
aMepuKaHCKast). YepTsl MPpUCIOCOOICHHOCTH IPEICTABUTENCH YEIOBEYECKUX Pac

K YCIIOBUSIM cyliecTBoBaHUs. EquHCTBO YenoBeueckux pac. Kputuka pacuzma
OpranusMsbl 1 OKpy>Karolas cpea

DKOJIOTHSl KaK Hayka. 3aJladyd M paslieNbl SKOJOTUUA. METONbl 3KOJIOTHMYECKHX
UCCIeI0BaHui. DKoorndeckoe MupoBos3penue. Cpeapl 00UTaHUsT OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAA

3.2

Okonoruueckne  (axtopsl. Krnaccudukamus  KoiorHyecKux — (pakToOpoB:
abuoTtuyeckre, OWOTHYECKME M aHTpPONOreHHble. JleiicTBHe 3KOIOrMYecKux

(hakTOpPOB HA OPTaHU3MBI

3.3

AbGuotnyeckue QaxkTophl: CBET, TEMIlepaTypa, BIaAKHOCTb. POTONEPHOAU3M.
[IpucnocoOnenus OpraHusMoOB K  JeMCTBUIO aOMOTHYECKUX  (AKTOPOB.

buonornueckue puTMsl

3.4

3.5

buotnueckue daxTopbl. Bumpl OMOTHYECKHUX B3aUMOJCHCTBUIN: KOHKYPEHIIHS,
XHUIIHAYECTBO, Tapa3uTU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJIeOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCAIM3M, HEUTpanu3M. 3HayeHHE  OWOTHYECKUX

B3aUMOJCHCTBUM JJIsI CYIICCTBOBAHUSA OPIraHU3MOB B IIPUPOJHBIX COO6H.[CCTBaX

OKOJIOTUYECKHE XapPaKTCPUCTUKHU NOMyJIANHUH. OcHOBHbBIC IIOKa3aTciIn
nomyJsinuu: 4YUCJICHHOCTH, INNIOTHOCTB, POXIACMOCTb, CMEPTHOCTH, IIPUPOCT,

MUrpanus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOIIYJIAINHU U eé peryisusa

COO6III€CTB3 1 3KOJIOTUYECCKUEC CUCTEMBI

4.1

CoobmectBo opranu3mMoB — OuorieHo3. CTpyKTypel OuoOIeHO3a: BHAOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (muimieBas). Buabl-momuHantel. CBs3u B

OnoleHo3€e

4.2

Dkonorudeckue cucteMbl  (dkocuctemsbl). [lonarme 00 dKkocucreMe W




4.3

6HOFCOHCHO3C. q)YHKI_II/IOHaHBHBIe KOMITOHCHTBI 3KOCHUCTCMbI: MPOAYLCHTHI,
KOHCYMEHTBHI, pelylleHTbl. KpyroBopoT BemecTB U OTOK SHEPTUH B 3KOCHCTEME.
Tpoduueckue (mumieBbie) YpOBHU OJKOCHCTEMBI. [lWIeBble IeMd W CETH.
OCHOBHBIE TIOKa3aTeIH AKOCHUCTEMBI: OHoMacca, MPORYKIHA. DKOJIOTHYECKHE
MUPaMUABL  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOWYMBOCTb, CAaMOpETyJIsius, pazputue. CyKueccus

[Ipupoansie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U peK. DKOCUCTEMa XBOMHOTO WU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpOIOreHHbIE 9KOCHCTEMBI. ATPOIKOCHCTEMBI. YpOoskocucTeMBl.
Bronorndeckoe n X03HCTBEHHOE 3HAYCHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak (akrop ycroiumBocTu d3kocucteM. CoxpaHeHue

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

4.4

Yuenue B.W. Bepnaackoro o Owocdepe. ['paHuibl, coctaB W CTPYKTypa
o6uoctepsl. XKuBoe BemectBo u ero ynkuuu. OcobeHHOCTH OUOChEpPh Kak
rJ100anpHOM 3KOCHCTEMBI. JIMHAMMYECKOE paBHOBECHE M OOpaTHasi CBsI3b B
6uochepe. KpyroBoporsl BemiecTB MU OHOr€OXMMHUYECKHE LHUKIIBI 3JIEMEHTOB

(yrnepona, azora). 30HanbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH

4.5

UYenoseuectBo B Ouochepe 3emun. AHTPONOTEHHBIE WM3MEHEHHUs B Ouocdepe.
I'mobGanbpHBIEC HKONIOTHYECKHE TTPOOIIEMBI.
OcHOBa palMOHAJIBHOTO  YIpaBJICHUS MPUPOAHBIMH pEcypcaMH U HX

HUCIIOJIB30BaHUC. I[OCTI/I)I(GHI/ISI OMOJIOTUHU U OXpaHa IpHUpOabI




ITPOBEPAEMBIE HA EI'D 110 BUOJIOI'MU TPEBOBAHMUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OFPA30OBATEJILHOM
MMPOI'PAMMBI CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

Kon IIpoBepsiemble TPeOOBAHUSA K MPEAMETHBIM Pe3yJbTaTaM OCBOEHUS
NMPOBEPAEMOro OCHOBHOM 00pa30BaTeIbHOI MPOrpaMMbl CpeIHero 0011ero
TpedoBaHMS oOpa3oBaHus

ChopMupoBaHHOCTh 3HAHUKW O MECTE W POJH OHOJIOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (dhopMupoBaHUH COBPEMEHHOM
€CTeCTBEHHOHAYYHOH KapTUHBI MUPA, B MO3HAHUU 3aKOHOB IPUPOJIBI U
pCIICHUH KU3HCHHO BAKHBIX COIMATBHO-3TUYCCKUX, SKOHOMHUYECKUX,
HKOJIOTUYECKUX MPOOIJIEM YETOBEUYECTBA, a TAKXKE B PEIICHUU BOIIPOCOB
PaIMOHATILHOTO MTPUPOAOIIOIBE30BaHUS, B (DOPMUPOBAHUH [IEHHOCTHOTO
OTHOIICHHS K MPUPOJIE, OOIIECTBY, YEIOBEKY; O BKIIA/IC POCCUHUCKUX U

SaPY6e)I(HLIX y‘IéHLIX — OHMOJIOTOB B Pa3sBUTHEC OHOJIOruH

Bnanenune cucremoil 3HaHWMIT 00 OCHOBHBIX METOAAX HAyYHOTO
MO3HAHUS, UCMOJb3YEMBIX B OMOJOTMUYECKUX HCCIIEAOBAHUSAX >KUBBIX
O0OBEKTOB M D3KOcHUCTeM (OmucaHWe, W3MEpeHue, MPOBEACHUE
HaOJt0/IeHnH); CcHoco0aMy BBISBJIECHUS W OLIEHKH aHTPONOI€HHBIX
W3MEHEHUH B IIPUPOJIE.

2 YMeHHe BBIIBUTATh THIOTE3BI, MPOBEPATH WX JKCIIEPHUMEHTATLHBIMU
cpeactBamu, (GOpPMYIHpYs IeNb HCCIEIOBaHUS, aHATU3UPOBATH
MOJTyYeHHbIE Pe3YJIbTATHI U J1€1aTh BHIBOJBI.

BbisiBieHHEe 3aBHCHMOCTH  MEXKJy HCCIEIyeMbIMH BEIWYMHAMU,
00BSICHEHUE TTOYYEHHBIX Pe3yJIbTaTOB U (hOPMYITHUPOBAHHUE BBIBOJIOB C

HCITIOJIb30BAHUEM HAYYHBIX HOHSITI/If/i, Teopnﬁ 1 3aKOHOB

YMeHue BiajeTb CHUCTEMOM OHOJOTMYECKHX 3HAaHUM, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAralole OUOJIOTMUECKUE TEPMHHBI U TOHSTHUS
(KM3HB, KIIETKA, TKaHb, OpraH, OPraHU3M, BUJ, MOMYJSLUS, SKOCUCTEMA,
Ouorieno3, onocdepa; MeTabomM3M, TOMEOCTa3, KIETOYHBIA WMMYHHUTET,
OvocuHTe3 Oenka, OWONONMMEPHI, JUCKPETHOCTh, CaMOpEryJIsLus,
CaMOBOCITPOU3BE/IEHHE, HaCJIeJCTBEHHOCTb, W3MEHYMBOCTbD,
SHEPro3aBUCUMOCTb, POCT U PA3BUTHE);

Ouosornyeckue Teopuu: kietoyHas Tteopus 1. IlIBanna, M.
[llneitnena, P. BupxoBa; KJIOHaJIbHO-CEIEKTUBHOIO MMMyHHUTeTa II.
Opnux, .M. MeunnkoBa, XpOMOCOMHAsi TEOpUsL HACIEACTBEHHOCTH T.
Moprana, 3akoH 3apozsimieBoro cxonactsa K. bapa, sBomronnoHHas

teopuss Y. JlapBuHa, CHHTETHYECKas TEOPUS DSBOJIIOLHUH, TEOPHUS




anTponioreHe3a Y. [lapBuna; Teopus OmoreoreHo3a B.H. Cykauéga;
yuenue H.W. BaBuinoBa o neHTpax MHOrooOpasus U MPOUCXOKACHUS
KyJIbTYpHbIX pacTeHuit, yudenue A.H. CeBepuoBa 0 nOyTix u
HampaBJIeHUsAX 3Bojtonuy, yuenue B.U. BepHanckoro — o 6uocdepe);
3aKOHBI (eIMHOO0Opa3us MOTOMKOB IEPBOTO MOKOJICHUS, PACILICIUICHUS
MPU3HAKOB, HE3aBUCUMOIO HacieqoBaHHs mpusHakoB [. Mennens;
CUEIUIEHHOTO HAaclIeIOBaHUs IPU3HAKOB W HapyLIEHUs CUEIJICHUsS
resoB T. MopraHa; roMOJIOTMYECKHX PSAJOB B HACIEICTBEHHOU
nsMeHunBoctd H.M. BaBunoBa; reHetmueckoro pasHoBecust JIxk.
Xapnu u B. BaiinOepra; 3apoasimeBoro cxojactsa K. bapa;
ouorenernueckuit 3akoH J. ['ekkens, @. Mroiiepa);

MIPUHIIMIIBI (YUCTOTHI FaMET, KOMIIJIEMEHTAPHOCTH);

npaBwia (MuHuMmyMa FO. JIubuxa, sKOJIOrM4eckor nupaMuibl YKUcen,
O1OMAaccChl U SGHEPTUN);

runotesbl (koanepsatHoi A.M. Omnapuna, mepBuuHOro OynboHa JIXK.

Xonpetina, mukpocdep C. @okca, pudozuma T. Uek)

YMeHue peumatb IMOHCKOBBIC OMOJOrHYECKHUE 3aJa4l, BbIABJIATH
IMPUINHHO-CJIICACTBCHHBIC CBsA3HU MCKOY HCCIICEAYEMbIMU
OHOJIOrMYECKUMHU 06”I)€KTaMI/I, mnmpoueccamMm W ABJIICHUAMU; OCIIATh
BBIBOJIbI M IIPOTHO3bI HA OCHOBAHWHU MTOJIYUCHHBIX PE3YJIbTATOB,

COCTaBJIATh I'CHOTHIIMYCCKUE CXCEMbI CKPCHIUMBAHHWA UL PA3HBIX THUIIOB
HaCJICAOBaHUA MPHU3HAKOB Yy OPraHMU3MOB, COCTABJIATH CXEMBI IICPCHOCA

BCHICCTB U DOHEPI'UU B 9KOCUCTEMAX (HGHI/I IUTaHuA, IIUIICBLIC CCTI/I)

YMeHue ycTaHaBIMBaThb B3aUMOCBSI3M  MEXAY CTPOCHHEM H
(GyHKIUSAMU: OpPraHOWJOB, KIETOK pa3HbIX TKaHEH, OpraHaMu U
CUCTEMAMH OPraHOB Yy pAcCTEHHH, JKMBOTHBIX M YEJIOBEKA; MEXIY
JTarnaMu oOMEeHa BELIECTB; dTallaMu KJIETOYHOTO IMKJIA M KU3HEHHBIX
LMKJIOB OPraHU3MOB; dTalaMy ’MOPUOHATILHOTO Pa3BUTHS; TEHOTUIIOM
u ¢deHotunoM, ¢eHoTurnoM U GaKTopaMu Cpelbl  OOUTaHMS,
IpoueccaMy  3BOJIIOIMM;  JBWXKYIIMMU CHJIAMH  aHTPOIIOTEHE3a;
KOMIIOHEHTaMHU PA3JIMYHBIX 3KOCUCTEM U MPUCHOCOOTICHUSMH K HUM

OpraHu3MOB

YMeHHe BBIACTATH CYIIECTBCHHBIC TPU3HAKH:

CTPOEHHSI BUPYCOB, KJIETOK MPOKAPHOT M 3YKAPHOT; OJHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OHOT'COIICHO30B, SKOCHUCTEM M
Oomochepsl; CTPOCHUS OPraHOB W CHUCTEM OPTraHOB PACTCHHIH,
’KHBOTHBIX, YEJIOBEKA; MPOIECCOB KU3HEACATCIBHOCTH, POTEKAIOIINX

B OpraHusmax paCTeHHﬁ, JKHUBOTHBIX H YCJIIOBCKA, OMOJOrHYECKUX




mporieccoB: oOMeHa BemecTB  (MeTabonu3M), HH(pOpMaUM U
MpeBpalleHusl SHEPTruH, OpOXKEeHHUsI, aBTOTPOPHOTO U TeTePOTPOPHOTO
TUIOB TNMTaHUs, (OTOCHHTE3a M XEMOCHHTE3a, MHUTO3a, MeHo3a,
raMeToreHesa, 5SMOpHUOreHe3a, NOCTAMOPHOHAIBHOIO  Pa3BUTHS,
Pa3MHOXKEHHUS, UHIUBUYaJbHOIO Pa3BUTUSl OpraHu3Ma (OHTOTEHE3a),
B3aUMOJCHCTBUSA T'€HOB, TIE€TEPO3UCA; JEHUCTBUM HCKYCCTBEHHOI'O
oTOOpa,  CTAaOWIM3MPYIOLIETr0, JBMXKYILEIO M Pa3pbIBAIOLIETO
€CTECTBEHHOI'0 O0TOOpa; aJJIONAaTPUYECKOT0 M CUMIATPUUYECKOTrO
BUJI000pa30BaHusl; BIUSHUS JBWKYIIMX CHJI 3BOJIIOLMU HA TeHO(POH]
MIOTYJISALUY; TIPUCIIOCOOJICHHOCTH OPTaHU3MOB K cpeie OOHWTaHus,
YyeperoBaHMsl HAIPaBJICHUM SBOJIIOLMHU; KPYrOBOpOTa BEIIECTB U

IIOTOKAa SHEPIUH B 9KOCUCTECMAX

ChopMupOBaHHOCTb YMEHMS BBIIEIATH CYLIECTBEHHBIE MPU3HAKU
BUPYCOB, KIETOK IIPOKapMOT M JYKapHOT; OJHOKJIECTOYHBIX H
MHOTOKJIETOYHBIX OPTaHU3MOB, BUJOB, OMOT€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOLECCOB OOMEHA BEILECTB U IPEBpAILEHHs] SHEPTHH B
KJIeTKe, (OTOCHHTE3a, IJIACTUYECKOI0 M HSHEPreTH4ecKoro ooOMeHa,
XEMOCUHTE3a, MHTO3a, Meio3a, OIUIOAOTBOPEHHUS, PAa3BUTHSI W
Pa3MHOXKEHHUS, UHIWBUIYAJbHOTO Pa3BUTHUSl OpraHu3Ma (OHTOTeHe3a),
60pbOBI 32 CyIIECTBOBAaHHE, €CTECTBEHHOIO 0TOOPA, BUA00OPa30BaHUs,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cCpele OOuTaHMs, BIHSHUS
KOMITOHEHTOB 3KOCHCTEM, aHTPOIIOI'€HHBIX U3MEHEHUI B dKOCHUCTEMax
CBOEH MECTHOCTH, KPyrOBOPOTa BEILECTB M INpEBpAILEHUS dHEPTUU B

ouocdepe

VYmenue UCTIOJIb30BATh COOTBETCTBYIOIIUE apryMEHTHI,
OMOJIOTUYECKYI0 TEPMUHOJIOTHIO M CHUMBOJMKY Ul JIOKa3aTelbCTBa
POJCTBAa OPraHU3MOB Pa3HBIX CUCTEMATHYECKUX TIPYII; B3aUMOCBS3U
OpPTaHU3MOB W cpenbl OOWTAaHWS;, ENWHCTBA YEIOBEYECKHX pac;
HE00XO0IMMOCTH 37J0POBOI0 00pa3a *KU3HU, COXPAaHEHUs Pa3HOOOpa3us
BUJOB M HKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHHUS IPHUPOJBI U

YCJI0BCUCCTBA

YMeHue KpUTHYECKH OIeHHBaTh HWHMOPMAILUI0 OHOJIOTHYECKOTO
COJICpKaHUs; WHTEPIPETHPOBATH ITHUYECKUE AaCIEKTHl COBPEMEHHBIX
WCCIIC/IOBaHW B~ OWONOTMHM,  MEAWIWHE,  OWOTEXHOJIOTHH;
paccMarpuBaTth I ENINZIAE 9KOJIOTUYECKUE poOIIeMbI
COBpEMEHHOCTH, (HOPMHUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO

MMO3UIIHAIO




INIEPEYEHDb 2JIEMEHTOB COAEPKXAHUS, IIPOBEPAEMBIX HA EI'D
1O BUOJIOI'UN

Koxa

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

buonorusa xak HayKa. JKuBble cucTeMBl U X HU3YUYCHUC

11

1.2

1.3

CoBpemeHnHass OHMOJOTMS — KOMIUJIEKCHAsE Hayka. buojormueckue Hayku U
u3ydaemble UMM 1poOiembl. DyHIaMeHTadbHbIE, NMPUKIATHBIE U MOUCKOBHIE
HAy4YHBIC UCCIICIOBAaHUS B OMOJIOTHH.

3HaueHue OWOJIOTMM B (OPMUPOBAHHHM COBPEMEHHON €CTECTBEHHO-HAYYHOU
kaptunbsl mupa. [Ipodeccun, csizanHpie ¢ Ouonorueil. 3HaueHue OWONIOTUU B
MPAaKTUYECKOW JIESITEIbHOCTU YEJIOBEKa: MEAMUIMHE, CEIbCKOM XO34HCTBE,

IIPOMBIILIIEHHOCTH, OXPaHe IPUPOBI

JXKuBble cuctembl Kak mpeAaMer u3ydeHus Ouonoruu. CBOICTBA KUBBIX CHUCTEM:
€MHCTBO XMMHYECKOIO0 COCTaBa, JUCKPETHOCTh M ILEJIOCTHOCTh, CIIOXKHOCTh U
YIOPSIIOYEHHOCTh CTPYKTYpHI, OTKPBITOCTb, CaMOOpraHu3aus,
CaMOBOCHPOU3BEICHUE, PA3IPAKUMOCTb, UBMEHYUBOCTD, POCT U Pa3BUTHE.

YPOBHU OpraHu3alMM JKUBBIX CUCTEM: MOJIEKYJISPHBIN, KJIETOUYHBIN, TKAHEBbIH,
OpraHu3MEHHBIH, MOMYJISIHOHHO-BUI0BOM, 3KOCHCTEMHBII
(buoreonieHotuueckuii), OmocdepHsiid. IIporeccel, MPOUCXOAANINE B IKUBBIX
cucremax. OCHOBHbIE TPU3HAKU >XKUBOTO. JKU3Hb Kak (opMa CyIIeCTBOBAHUS

MaTepuun

Mertoapl Ouonornyeckoi Hayku. HaOmronenue, u3MepeHHE, SKCIIEPUMEHT,
cucreMarusanus, Metaadaimui. IloHsTme o0 3aBHUCHMMONl M HE3aBHCHMOM
nepemeHHol. [lmannpoBanue skcnepumenTa. [loctaHOBKa M IIpoBepKa TUIIOTES.
HyneBast rumnore3a. Ilonstue BbIOOpKM U €€ pocToBepHOCTb. Pa3zbpoc B
Oouosiornyeckux JaHHbIX. OIIEHKa JOCTOBEPHOCTH MOJIYYEHHBIX pE3yJbTaTOB.
[IpnunHBl HCKaXKeHUs pe3yJbTaTOB HKCIIEpUMEHTAa. [IoHATHE CTaTMCTMYECKOro

TECTa

Knerka kak Ouoiorudyeckas cucremMa

2.1

Krnerka — ctpykTypHO-(DyHKIIMOHAIbHAS €QMHHIA KUBOTO. McTopus OTKpHITUS
kinetku. Pabotsr P. I'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M.
[Ineinen, P. Bupxos). OcHOBHBIE NIOJIOKEHUS COBPEMEHHON KJIETOUHOM TEOPHUHU.
MeToapl MOJIEKYJIIPHOUM M KJICTOUYHON OMOJIOTUN: MUKPOCKOIIHSI, XpoMaTorpadus,
anexTpodopes, MeTOJ MEUYEHBIX aTOMOB, nuddepeHnraibHoe

LHEHTPUPYTHPOBAHUE, KYIHTHUBUPOBAHHUE KIECTOK

2.2

XUMHUYECKUI COCTaB KJIETKU. Makpo-, MUKPO- U yJIbTPaMUKPO3JIEMEHTHI. Bona u

e€ poJb KaK pacTBOPHUTENS, pearcHTa, y4yacTHE€ B CTPYKTypPHUPOBAHMH KIIETKH,




TEIUIOperyisaiui. MuHepaabHbIe BEIIECTBA KICTKH, WX OHMOJOTHYECKAs POJIb.
Posib KaTHOHOB ¥ AHMOHOB B KIIETKE.

buonoruueckue monumepsl. benku. AMHUHOKUCIOTHBIH COCTaB  OENKOB.
CrtpykTypsl OenkoBoi Mosekyibl. [lepBuunas cTpykTypa Oenka, MHenTHIHAS
CBA3b. BTopuuHas, TpeTUuyHas, 4YETBEPTUYHAs CTPYKTyphl. JleHaryparusi.
CaoiictBa 6enkoB. Knaccudukanus 6enxoB. buonornueckue pyHKIuU OEIKOB.
VYrneBonpl. MoHOcaxapuipl, AUCAXapUAbl, OJIMTOCAXAPUABI U IOJIUCAXAPUIBL.
OO0muit mnaH cTpoeHuss U (PU3UKO-XMMHUYECKHE CBOICTBA  yTrJIeBOJIOB.
buonorudeckue GyHKIIMU YTIIEBOIOB.

Jlumuner.  TuapodribHO-rUAPOdOOHBIE cBolicTBA. Kiaccudukamus JmmuaoB.
Tpurnuuepunsl, dochonunuasl, BOCKH, cTepouabl. buonorumdeckue GyHKIUU
munuaoB. O0mre cBoicTBa OMONIOrMYECKUX MEMOpaH — TeKY4YeCTh, CIIOCOOHOCTD
K CaMO3aMBbIKaHUIO, TTOTYIIPOHUIIAEMOCTb.

Hyxneunosbie kucnorel. JIHK u PHK. Crpoenune HyKIE€MHOBBIX KHCIIOT.
Hyxneoruasl. [Ipuniun xommnementapuoctu. Ilpasuno Yapradda. Ctpykrypa
JIHK — nBoitHas cniupans. MecTtoHaxoxaenue u ouonorudeckue ¢pynkunuu JJHK.
Bunel PHK. ®@ynkuuu PHK B knetke.

Crpoenue wmosekynsl AT®. Makpospruueckue cBsi3u B MoJiekyine ATO.
buonoruueckue pynkunn AT®. BoccTaHOBIEHHBIE TEPEHOCUUKH, UX (QYHKIIUU B
kietke. CexkBennposanue /JHK.

CrpyktypHast Ouoyiorusi: OMOXUMHUYECKHE U OUO(DU3MYECKHE WCCIIECIOBAHUS

COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunsl  kiIeTok: JsykapuoTHueckas M nIpokapuotuyeckas. CTpyKTypHO-
(GyHKIMOHATIBHBIE 00pa30BaHUs KIETKH.

Crpoenue mpokapuoTuueckoil kierku. KierouHas cTeHka OakTepuil M apxew.
OcoOeHHOCTH CTpOeHUusi TreTepoTpoPHON M aBTOTPOPHONW MPOKAPUOTHUECKUX
KJIETOK. MecTo U pojib MPOKapHOT B OUOIIEHO3aX.

Crpoenre U (pyHKIIMOHMpPOBAHHE SyKapHOTHUECKOM KieTku. Ilmasmarmueckas
MeMmOpana (rutazmanemma). CTpyKTypa Iia3MaTuyeckoil MmemOpansl. TpaHcnopt
BEUIECTB uepe3 IUIa3MaTUYeCKyl0 MeMmOpaHy: maccuBHbI  (auddysus,
obOnery€énnass nud@ysus), aKTUBHBINA (MEPBUYHBIA W BTOPUYHBIA AKTHBHBIN
tpancnopt). [lomynponunaemoct MemOpanbl. PabGota Harpwuii-kaaneBoro
Hacoca. DHJIONIMTO3: MUHOIUTO3, (haromuro3. Jk3ouuTo3. Kietouynas creHka.
CrpykTypa v QyHKIIUU KJIETOYHON CTEHKH PACTEHUM, TPUOOB.

Hutomnazma. Ilutozons. Ilutockener. JIBukeHwe uuToriasmMel. OpraHoubl
KIeTkd. OpHoMeMOpaHHBIE OpraHOMABI KIJIETKU: OJHJIOIUIa3MaTU4ecKas CeTb
(OIIC), anmapar 'onbmku, TU30COMBI, UX CTpOCHHE U (YHKIMU. B3anmocBs3b
OJTHOMEMOpaHHBIX OpPraHOMAOB KJIEeTKH. CTpOeHHe TpaHyJIIpHOIO PETUKYIyMa.

Cunre3 pactBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [manmkuit
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(arpaHyJspHBIA) SHAOIUIA3MATHYECKUN peTukyiayM. CekpeTopHas (GyHKUUS
annapata ['onpmxu. TpaHcmopT BellecTB B KIIETKE. Bakyonau pacTUTEIbHBIX
kietok. Kiierounslii cok. Typrop.

ITosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUH, IUTACTUBL.

Crpoenne n (pyHKIMM MUTOXOHIpPUN M TuacTupi. llepBuuHbIe, BTOPUYHBIC U
CIIO)KHBIE  TIACTUABl  (POTOCHHTE3UPYIOIIMX  JYKAPHOT.  XJIOPOILUIACTHI,
XPOMOIIIACTBHI, JIEMKOIUIACTBI BBICIIMX PACTEHUM.

HememOpannble opranougsl kinetku CrtpoeHue M (QYHKUMM HeMEeMOpaHHBIX
OpPraHouJIOB KJIETKH. Pubocombl. MukpoduinameHTsl. MplieyHble  KIETKU.
Mukpotpyoouku. Knerounsrii nentp. CTpoeHHE U ABWKCHHE KITYTUKOB U
pecHrueK. MUKpOTpyOOUKH LIUTOMIa3Mbl. LIeHTproIb.

Snpo. O6Gonouka sapa, XpOMaTHH, KapHOIUIa3Ma, SIAPBIIIKH, UX CTPOEHHE U
¢byskuuu. SnepHbiii OenkoBBI MaTpuKc. IIpocTpaHCTBEHHOE pPACHONOKEHHE
XpoMocoM B HHTep(a3HOM siipe. benku XpoMaTtuHa — FTUCTOHBI.

Knerounsle BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKapUOT

(pacTUTeNbHOM, YKUBOTHOW, TPUOHOIN)

AccuMWISIIMSL U JTUCCUMMIISLIUMSA — JIB€ CTOpPOHBI MeTabonu3ma. Tumbl oOMeHa
BEILIECTB: aBTOTPO(HBIN W TeTepOoTpOdHBIN. YuacTue KuCIopoaa B OOMEHHBIX
mporeccax. OJHepreruyeckoe ooOecrieueHue KiIeTKH: mnpeBpaiieHne ATO B
oOMeHHBIX Tporeccax. DEepMEHTATUBHBIM XapakTep peakuuid KIETOYHOTO
Metabonmu3ma. DepMeHTH, MX CTPOCHHE, CBOMCTBA U MEXaHM3M JICHUCTBUS.
Kodepmentsl. OTinuns GpepMEHTOB OT HEOPraHUYECKUX KaTanu3atopoB. benku-
aKTUBATOpPbl U OENKU-UHTMOUTOpHI. 3aBUCUMOCTb CKOPOCTH (PEPMEHTATHUBHBIX
peaxiuii oT pa3NUYHbIX (PaKTOPOB.

[lepBuuHbIl CcUHTE3 oOpraHMYecKux BemecTB B kieTke. Potocunre3. Poib
XJIoporiactoB B mporecce (orocunTe3a. CpetoBas u TemMHOBas (asbl.
[IponyxTuBHOCTH (QoTOCHHTE3a. BiMsHHMe pa3nuyHbIX (AKTOPOB Ha CKOPOCTh
¢dorocunTesa. 3HaueHne HOTOCUHTE3A.

XemocuHTe3. PazHOOOpa3ue opraHu3MOB-XEMOCHUHTETUKOB: HUTPUPUITUPYIOIIHE
OakTepuu, Keae300aKTepuu, cepoOaKTepHu, BOAOPOAHBIC OaKTepwu. 3HAUYCHHE
XEMOCHHTE3a.

AHa’poOHbIe opraHu3Mbl. Buner Opokenus. [IpomykTel OposkeHUsS H UX
UCIIONIb30BAaHNE YEJIOBEKOM. AHA’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH ¥ BO30YIUTETN OOJIE3HEH.

AspoOHBIE OpPraHW3MbI. DTambl dHEpreTudeckoro oomena. IloaroroBuTenbHbIN
sTan. [ MMKoiamn3 — 6eCKUCIOPOIHOE PACIICTIIICHHUE TIFOKO3BI.

buonornueckoe oxkucieHUE, WIM KIETOYHOE JbIXxaHHE. Ponp MUTOXOHIpUN B
mporeccax OHMOJIOTrMYECKOT0 OKHCJICHHUS. [Muknuueckue peaxiuu.

OxkucnurensHoe dochopunupoBanue. [IpenmymecTsa aspoOHOro myTu oOMeHa
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BEIIECTB Mepe1 aHa3POOHBIM. DPPEKTUBHOCTH SHEPTETUIECKOTO OOMEHa

Peakuuu matpuyHoro cuHTe3a. I[IpMHIMI KOMIUJIEMEHTApHOCTH B peaKLUAX
MaTPUYHOTO CHHTe3a. Peann3anus HaciaenCTBeHHOM nHpopmarmu. I eHeTndeckuii
KOJI, ero csoucrBa. Tpanckpunuusa — Marpuusblidi cuHTe3 PHK. IIpmHnmmnsr
TPAHCKPHUIILIUU: KOMIUIEMEHTAPHOCTh, aHTUIIAPAIIEIbHOCTh, ACUMMETPUYHOCTb.
Tpancnauus u e€ stanbel. Yuactue TpancnoptHbeix PHK B OGuocunTe3e Oenka.
VYcnoBust OuocuHTe3a Oenka. KonmupoBanwe amMuHOKUCIOT. Poms pubocom B
O6uocuHTese Oenka.

Opranu3zaiiys reHomMa y mpoKapuoT U SyKapuoT. Perynsius akTHBHOCTU T€HOB Y
npokapuot. ['mnoreza onepona (®. XKako6, K. Mano). Perynsamus oOMeHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIl roMeocTas.

Bupycel — HekierouHbsle (OpPMBI JKM3HH M OONHMraTHbie napa3utbl. CTpoeHHe
MIPOCTHIX U CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTepruodaros.

Bupychbie 3a0oneBaHus uenoBeka, >kMBOTHBIX, pactenuid. CIINJ[, COVID-19,

conuaJibHbIC U MCIUITMHCKHUC HpO6JI€MI)I

2.6

Knerounsnii 1nwmki, ero mepuoabl u  perymsimus. MHTepdaza W MHTO3.
OcobeHHOCTH TIPOIECCOB, MpoTekamux B HMHTEpdasze. [loaroroBka KIeTKH K
nenenuto. IlpecuHTeTndecknii  (MOCTMUTOTHYECKUN), CHUHTETHYECKHH U
MOCTCUHTETUYECKUH (MTPEMUTOTUYECKUI) TEpHOIbl HHTEP(ha3bI.

Marpuunsiii cunte3 JIHK — permukanus. Ilpuanunsr perumkanuu  JHK:
KOMIUIEMEHTAPHOCTb, ITOJIYKOHCEPBATUBHBIA CHHTE3, AHTHIIAPAJUICIBHOCTD.
Mexannsm permmkanuu JJHK. Xpomocomsl. Ctpoenne xpomocom. Tenomeps! u
TenomMepa3a. XpPOMOCOMHBIH HAa0Op KIETKM — KapuOTHM. JIMIUIOMAHBIA U
rariouIHbIi - Habopbl XpoMocoM. ['omosnorumynsle XpomocoMmbl. IlojoBbie
XPOMOCOMBI.

Jenenue xietkn — MuTo3. CTaguu MHUTO3a U IMPOMCXOASIINE B HUX ITPOLIECCHI.
Tunsl MuTo3a. KapuoknHe3 u nurokuHe3. buosornueckoe 3HaueHHE MUTO3A.
Perynsuus MmutoTndeckoro nukia kieTku. [lporpammupyemas kietoynasi rudesns
— amnomnTo3.

CDYHKHI/IOHaHBHaH TCHOMHKA

3.1

OpPaHI/ISM Kak OMOJIOrHYecKas CHCTEMA

OIHOKJIETOYHBIE, KOJIOHUAJIbHBIE, MHOT'OKJIETOYHBIE OpraHU3MBbl u
MHOT'OTKaHEBbIE OPTaHU3MBI.

dopMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecrojoe (BKIOYash BEreTaTUBHOE) |
nosioBoe. Buael  Oecrnonoro  pasMHOXKEHUS: MOYKOBaHUE, CHOPYJISALUA,
(dbparMeHTaIys, KJIOHUPOBAHUE.

[TonoBoe paszmuosxenue. [lonoBeie kneTku, win ramersl. Meio3. Ctaaun menosa.

[ToBenenue xpomocoMm B meiose. Kpoccunrosep. buosornueckuii cmpici Meiiosa
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3.3

1 IIOJIOBOTIO Iporecca. Melo3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPIraHU3MOB.
[Ipen3aponpiieBoe paszputHe. ['ameroreHe3 y XUBOTHBIX. llojoBble jKeme3bl.
OOpa3oBaHue u pa3BUTHE MOJIOBBIX KieToK. CrepMaToreHe3 M OOIEHE3.
Crpoenue moJiOBBIX KiIeTOK. OIIOJOTBOpEHHE U SMOpPUOHAIBHOE pa3BUTHE
KHUBOTHBIX. CITIOCOOBI OTUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.
WupuBunyanbHoe pa3BuTue oOpraHusmMoB (oHrtoreHe3). Craauu sMOpHOreHesa
YKUBOTHBIX (Ha mpuMepe Jiarymkn). Jpoonenne. Tunsl qpodnenus. OcodeHHOCTH
Ipo0JieHUsT MJIEKOIMTAIOMIMX. 3apOAbILEBbIe JUCTKH (racTpyisanus). 3akiaika
OpraHoOB M TKaHEW W3 3apOJBIIIEBbIX JIMCTKOB. B3aMMHOE BIMSHUE 4YacTed
pa3BUBalOLIErocs 3apoiblia (3MOpHUOHANbHAsT MHAYKLUMA). 3akiajka IJIaHa
CTPOEHUS JKMBOTHOTO KaK pe3yJIbTaT HEPapXUYECKUX B3aMMOJACHCTBUI TI'€HOB.
BnusHue Ha SMOpHOHaNBHOE pa3BUTHE pa3IMUHBIX (DAKTOPOB OKpYIKaroIleH
cpenpbl.

Poct u pa3zButue xuBoTHbIX. [locTaMOpuonanbHbIi epuoa. [Ipsmoe u Henpsimoe
pasButHe. Pa3Butue ¢ meramopdo3oM y O€CHO3BOHOUHBIX M IO3BOHOYHBIX
KUBOTHBIX. bHOjOrMyeckoe 3HAUEHUE NPSAMOrO M HENPSAMOrO Pa3BUTHS, HX
pacnpocTpaHeHue B mnpupoje. Tumbl pocra XUBOTHbIX. DakTOpsl perymsiuuu
pocTta SKMBOTHBIX M denoBeka. CTaaiuu NOCTIMOPHUOHAIBHOTO pa3BUTUS Y
KUBOTHBIX U 4esloBeKa. [lepnoipl oHTOreHe3a yenoBeka.

PasmMHoxeHne u paszButue pacteHuid. I'amerodputr u cnopoputr. Meiio3 B
KU3HEHHOM IMKJIe pacteHuil. (OOpa3oBaHuWe CHop B TMpoIlecce Meio3a.
I'amerorenes y pacrenuil. OIUIOAOTBOpPEHHE M PAa3BUTUE PACTUTENBHBIX
OpraHu3MoB. /[BoiiHOe OIIOIOTBOPEHKE Y IIBETKOBBIX pacTeHuidl. OOpazoBaHue U

Pa3BUTHEC CEMCHHU. MexaHu3MbI peryjiaquu OHTOI'CHE3a Y paCTeHI/Iﬁ N )XUBOTHBIX

I/ICTOpI/IH CTAHOBJICHUA W  pPa3BUTHA TI'CHCTUKHU KaK HAYKH. OcHOBHbBIE
TCHETHYCCKHUE ITOHSATHS W CHUMBOJEL | OMOJIOTMYHBIE XPOMOCOMBEI, aJlJICJIBbHBIC
I'CHBbI, aJIbTCPHATHBHBLIC IIPU3HAKH, )IOMI/IHaHTHHﬁ u peHeCCHBHBIﬁ IIpHU3HAK,
roMo3uroTa, rerepo3nurora, 4YucTasd JIMHUA, TI/I6pI/II[BI, T'CHOTHII, q)eHOTI/IH.
OcHoBHBIC METOABI I'CHCTHUKU! T I/I6pI/I,Z[OJ10FH‘-IeCKI/II>'I, HHTOHOFHQCCKHﬁ,

MOJIEKYJIIPHO-T€HETUYECKUI

Monorubpuanoe ckpemupanue. [lepsbiit 3akoH MeHens — 3aKoH eInHo00pa3us
ruOpuioB mnepBoro mnokosieHus. IlpaBuno nomunHupoBanus. Brtopoil 3akoH
MeHgens — 3aKkOH pacIIEIIEHUs MNpPHU3HAKOB. [lUTonornueckne OCHOBBI
MOHOTHOPUAHOTO CKpeluBaHus. [ umores3a 4MCcTOTH raMerT.

AHanuzupytouiee ckpenuBaHue. IIpomMexyTOuHBIM XapakTep HacleqOBaHMUS.
Paciiernuienne npru3HaKoB IIPU HETIOJHOM JOMUHUPOBAaHUU.

JluruOpuaHoe ckpemuyBanue. TpeTuil 3akoH MeHaens — 3aKOH HE3aBUCHMOTO

HacCJICOJOBaHUA IMPU3HAKOB. HI/ITOJIOFI/I‘-IGCKI/IC OCHOBBI JAUTH 6pI/II[HOFO




CKpEILIMBaHUS.
CueruienHoe HacienoBanue mnpusHakoB. Pabotst T. Moprana. CueruieHHoe
HAacJEeA0BAHUE TI'€HOB, HAPYILICHUE CLEIUICHUS MEXAy IeHamMu. XpOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'enernka mona. XpoMOCOMHBIM MEXaHU3M OIpPENEICHUs 1oja. AYTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOramMeTHblii U T€TEpPOraMeTHhIM MoJ. I'eHeTnyeckas
CTPYKTypa IIOJIOBBIX XpoMocoM. HacienoBaHune mNpU3HAKOB, CLEIUIEHHBIX C
MTOJIOM.

I'enoTun kak uenoctHas cucrema. [lneroTpornus — MHOKECTBEHHOE IEHCTBUE
reHa. MHOXXECTBEHHBI ajuieau3M. B3auMoOJencTBUE HEAJIEIbHBIX T€HOB.

KommnementapHocts. Onuctas. [lonumepus

3.4
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BzaumoneiicTBrue reHoTuna u cpensl npu GopmupoBanun peHotuna. MI3MeHYnBOCTb
npyu3HaKoB. KauecTBeHHbIE M KOJIMYECTBEHHBIE NPU3HAKU. BUAbl MW3MEHUMBOCTH:
HEHACJICACTBEHHAs U HACIIECTBEHHAS.

MomndukaonHas ~ W3MEHYMBOCTh.  Pomb  cpemsl B (popMHpOBaHUH
Moan(UKaMOHHOM n3MeHunBocT. Hopma peakuuu npu3Haka. BapuamoHHslil psg
u BapuanuonHas kpuBas (B. HMoranncen). CpoiicTBa MOIM(UKAIIMOHHON
M3MEHYHUBOCTH.

I'enorunuyeckas n3meHunBOCTh. CBOMCTBA TEHOTUIIMYECKON N3MEHUMBOCTU. BHibl
TeHOTUITMYECKOW M3MEHUMBOCTH: KOMOMHATUBHAS, MyTAllIOHHASL.

KomOunatuBHass u3MeH4YMBOCTb. Mel03 U TMOJNOBOM mpolecc — OCHOBa
KOMOMHATUBHON M3MEHYMBOCTH. POJIb KOMOMHATUBHON M3MEHUYMBOCTH B CO3/1aHUU
TeHEeTUYECKOro pa3Ho00pa3us B Mpeesax OAHOro BU/A.

MyTanuoHHas U3MEHYMBOCTb. BUIbI MyTalluil: T€HHBIC, XPOMOCOMHBIE, T€HOMHBIE.
CrioHTaHHBIE M WHIYLMPOBAHHBIE MyTalMU. SJEpHbIE M LUTOIUIA3MAaTHYECKHE
MyTaiuu. COMaTHYECKUE U MOJIOBBIE MyTalH. [ [pHurHBI BOSHUKHOBEHUS MYy TaLMH.
MyrtareHpl M HMX BIMSHHE HA OPraHU3MbL. 3aKOHOMEPHOCTH MYTAal[MOHHOIO
poriecca. 3aKoH TOMOJIOTHUYECKHX PsIIOB B HaclieACcTBEHHON u3meHunBoctu (H.H.

BaBI/IJ'IOB). BHCHI{CpHa}I N3MCHYHMBOCTHh U HACJICACTBECHHOCTD

Kapuotun wuenoseka. MexayHapoiHas MNporpaMMa HCCIEIOBAaHUSA TIe€HOMaA
yernoBeka. MeToabl  HM3Yy4YEHUsT TEHETUKU  YEJOBEKAa: TIE€HEaJOTMYeCKUi,
OJIM3HELOBLIN, IIATOTeHETHYUECKHH, MOMYJISIHUOHHO-CTATUCTUYECKH A,
MOJIEKYJIIPHO-T€HETHYECKHIA. CoBpeMeHHOe onpeaeseHue TCHOTHIIA:
IMOJJHOT€EHOMHOE CEKBEHUPOBAHHUE, TEHOTUIIUPOBAHUE, B TOM UYHUCIIE C IOMOILIBIO
[MIIP-anamm3a. HacnencrBeHHble — 3a00jeBaHUs  YEJIOBEKa. | GHHBIE |
XPOMOCOMHBIE 0oJie3Hn qeJIoBEKA. bonezuu C HAaCJICICTBEHHOU
MPEAPACTIONOKEHHOCThIO. 3HAYEHUE MEIUIIMHCKON T€HETUKH B MPEIOTBPALCHUN

U JIEYECHNY T€eHETHYECKHUX 3a00eBannii yeitoBeka. CTBOJIOBEIE KIIETKU
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JloMecTukaius U ceNeKius. 3apoxkIeHre CeJIeKIMU U jomecTukaimu. Yuenue H.M.
BaBuiioBa 0 1eHTpax MPOMCXOXKICHUS U MHOT00Opas3usi KyJBTYPHBIX PAaCTECHHH.
Ponb cenexkiyu B co3qaHuM COPTOB PaCTEHUN M MOPOJ KHUBOTHBIX. CopT, Mopoaa,
TaMM. 3aKOH TOMOJIOTMYECKHMX PSJIOB B HACIEACTBEHHOW M3MeHunBoctd H.M.
BasuiioBa, ero 3naueHue st CENEKIMOHHON pabOThI.

Metoabl  ceneKIMOHHOW paboThl. VICKycCTBEHHBIM OTOOp: MacCOBBIA H
WHJIUBUyaTIbHBIN. Ortanel KOMOMHAIIMOHHON CEJIEKIIUH. UcneiTanue
MpOU3BOJUTENEH MO MOTOMCTBY. OTOOp MO TEHOTHIYy C IOMOIIBI0 OLEHKH
(eHoTHIAa MOTOMCTBA M OTOOP 1O TEHOTHUITY ¢ ToMolIbio ananu3a JJHK.
HckyccTBeHHBIN MyTareHe3 Kak METO/I CEJICKITMOHHOM paboThl. PajnannoHHbIN 1
XUMHYECKU MyTareHe3 Kak MCTOYHHK MYyTaluil y KyJIbTYpHBIX (opm
opranu3moB. Hcnonb3oBaHWE€ TEHOMHOI'O  PEAAKTUPOBAaHUS M METOJOB
pexomOuHaHTHBIX JIHK 11151 mosrydeHust HCXOAHOTO MaTepraia Jilsl CeIEeKIIHH.
[lonyuenne mnomumuonnoB. BHyTpuBuoBas ruOpuauzaiys. bim3kopoacTBeHHOE
CKpelllMBaHue, Wi WHOpuAMHT. HepoJcTBeHHOE CKpelMBaHWe, WM ayTOPUIUHT.
I'ereposuc u ero nmpuumsbl. Mcnonb3oBaHue rereposuca B cenekiuu. OTnanéHHas
rubpuamsanysi. [lpeogonenne Oecruionusi MEXBUIOBBIX THOpUIOB. JlocTikeHus

CEJICKIIMU PACTEHUH U KUBOTHBIX

3.7

4.1

OOBEKTHI, UCNOIB3yEMbIE B OMOTEXHOJIOTUH, — KJIIETOUHBIE U TKAHEBbBIE KYJIbTYPBI,
MHUKPOOPraHU3MBbl, HUX  XapaKTepUCTHKA. TpaauIMOHHAas  OHOTEXHOJIOTHSL:
xje0oneyeHre,  MOJyuyeHHE  KUCIOMOJIOYHBIX  NPOAYKTOB,  BHUHOJENIHE.
Muxkpobuonornyeckuii  cuHTe3. OOBEKTH MHUKPOOHOIOTUYECKUX TEXHOJOTHI.
[IpousBoncTBO  Oenka,  aMUHOKHMCIOT M BUTaMMHOB.  VcKyccTBeHHOE
OILUIONOTBOpEHUE. PEKOHCTpYKIUA SHNEKICTOK M KIOHUPOBAHUE KUBOTHBIX.
Mertox TpaHCIUTaHTalUU SAEP KIETOK.

XpoMOCOMHass M Te€HHas WHXKEHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha |
KoHCTpyupoBanue pekoMOuHaHTHbIX JIHK. JlocTmkeHus W TEpCIEKTUBBI
XpOMOCOMHOW M TEHHOM WH)XeHepuu. MeaunuHckue OUOTEXHOJIOTHH.

Hcnonbs30BaHHE CTBOJIOBBIX KJIETOK
Cucrema u MHOFOO6paSI/Ie OpTraHHU4Y€CKOro Mmupa

buonoruueckoe  pazHooOpasue  opranuzmoB.  CoBpeMeHHass  cucTeMa
opranudeckoro wmwupa. IlpuHiunel kimaccudukamuu opraHu3mMoB. OCHOBHBIC
CHUCTEMATHUYECKUE TPYIIIHI OPTaHU3MOB.

OcoOeHHOCTH CTPOCHUS W HKHU3HEACATCIHHOCTH OJHOKIETOYHBIX OPTraHU3MOB.
bakTepuu, apxeu, 0JHOKIETOUHBIE TPUOBI, OJHOKIECTOYHBIC BOJOPOCIH, APYTHE
npoTUcThl. KoOHMaIbHBIE OpraHu3Mbl. J[BUKEHNE OAHOKIETOYHBIX OPraHU3MOB:
amEOouHOE, KTYTUKOBOE, PECHUYHOE. 3aliTa Y OJHOKJIETOUYHBIX OpPraHU3MOB.

PazpaxuMocTh y OJHOKIIETOYHBIX OPraHu3MOB. TakCcuChl




4.2

4.3

4.5

4.6

MHoOrokJjieTouHbI€ pacTeHUs. B3auMOCBA3b YaCTEH MHOTOKJIETOYHOI'O OpraHu3Ma.
Tkanu, opraibl ¥ CUCTEMbl OPraHOB MHOTOKJIETOYHOro opranusma. OpraHuszm
Kak enuHoe uenoe. Tkanum pacteHuid. Tumbl pacTUTEIbHBIX TKaHEM:
oOpasoBarenibHas, IOKPOBHAas, MPOBOAAIIAs, OCHOBHAs, MEXaHHYECKasl.

OcobenHocTy cTpoeHUs, PYHKIHN U PACIIOIOKECHUS TKAaHEH B OpraHax pacTeHUI

BereratuBHble U TeHepaTUBHBIE OpraHbl pacTeHnd. OYHKIUNA OPraHOB U CHUCTEM
opranoB. Kapkac pactenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTCHUI: TPONIU3MBbI U
Hactuu. llorymomeHue BOIBI, YIJEKUCIOTO Ta3a W MHUHEPAIbHBIX BEIIECTB
pactenusimu. [lpixanue pactenuid. Auddys3us ra3oB yepes3 MOBEPXHOCTb KIETKH.
TpancnopTHele cucTeMbl pacTeHuil. Beinenenue y pacteHuid. 3amura y
MHOTOKJIETOUHBIX pacteHuid. Kytukyma. CpencrBa MacCMBHOW M XUMHUYECKOM
3auThl. DUTOHUUIBI.

PazgpaxxumocTs M perynsiuus y OpraHu3sMoB. Pa3zapa)kuMocTb W peryysuus y

MHOTI'OKJICTOYHBIX paCTCHHﬁ. PocToBrbIe BeliecTBa U UX 3HAYCHHUE

MHOroKk/IeToYHble  KMBOTHBIE.  B3anMOCBS3b  4acTe€il  MHOTIOKJIETOYHOTO
opranusma. TKaHI/I, Oopradbl U CUCTCMbI OpPTraHOB MHOI'OKJICTOYHOI'O OpraHu3Ma.
Opranusm kak eauHoe 1enoe. ['omeoctas. TkaHu KUBOTHBIX U 4Ye€lIOBEKa. THIIBI
JKABOTHBIX TKaHEW: JIUTENHANIbHASA, COCAMHMUTENIbHAS, MBIIICYHAs,, HEpBHas.
OcoOenHoctu cTpoeHHs, (YHKIMA U pacloNOKEHUsT TKaHeld B oOpraHax

JKHUBOTHBIX U YCIIOBCKaA

Oprasbl U cUCTEMBl OPraHOB KUBOTHBIX. DYHKIIMK OPraHOB U CUCTEM OPTaHOB.
Omopa Tena opranu3moB. CKeleTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
KUBOTHBIX. HapyxHbiii u BHyTpeHHUH ckeneT. CTpOCHHE W THUIIBI COCTUHECHHS
KOCTEH.

JIBM>keHHEe MHOTOKJICTOYHBIX JKHUBOTHEIX. IluTanme kuBOTHBIX. IluTanme
MMO3BOHOYHBIX )XKHUBOTHBIX. [[pixaHue xkuBOTHBIX. KoxkHOE npixanue. XKabepHoe u
JIEFOYHOE JbIXaHHUE.

JIpIXxaHrue MO3BOHOYHBIX >KMBOTHBIX. JBOJIOLHMOHHOE YCJIOKHEHHE CTPOCHHS
JIETKUX TMO3BOHOYHBIX JKMBOTHBIX. JIpIXaTelbHAs CHCTEMa delloBeKa. MexaHu3M
BEHTWJIAIIMK JIETKUX Yy TTHIl W MICKOMHUTAIONIMX. TpaHCIOPT BEIIECTB Y
opranu3moB. TpaHCHOpPT BeUIECTB y XUBOTHBIX. KpoBeHOcHast cuctema u eé
opranbl.  KpoBeHocHas  cucremMa  TMO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpOBOOOpaIeHusi. JBOJIONUOHHBIE  YCIOXXHEHUS CTPOCHHS KPOBEHOCHOM
CHUCTEMBbI TO3BOHOYHBIX XHMBOTHBIX. BblJeneHne y opraHu3mMoB. Beinenenue y
®KUBOTHBIX. CoKkpaTtutenbHbie Bakyonu. Opransl BeieiaeHus. CBsi3b MOJOCTH TEa
C KPOBEHOCHOM W BBIICIUTEIIBHON CUCTeMamMu. BpinelieHHME y NO3BOHOYHBIX
JKMBOTHBIX. 3alllUTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpoBBI M UX

IIPOU3BOJHEIC.
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PaznpaxkxuMocCTh U perymsiust y Opranu3MoB. Pa3apaxuMocTh y OJTHOKJIETOYHBIX
opranu3mMoB. Takcuchl. Pa3apakMMOCTh W PEryJsiusi y MHOTOKIETOYHBIX
pacreHuii. PocToBble BelecTBa U MX 3HAUYCHHE.

HepBHas cucrema u peduieKTOpHasi peryJisilius Y MHOTOKJICTOYHBIX KHBOTHBIX.
HepBHas cuctema u e€ oTJernsl. DBONIOIMOHHOE YCIOKHEHUE CTPOCHUS HEPBHOM
CUCTEMBI Y KUBOTHBIX.

Pazpabotka anroputmMoB u mnporpamMm s 3(GHEKTUBHON (HYHKIIMOHATBLHOMN
AQHHOTAIlUM ~ TE€HOMOB,  TPAHCKPUIITOMOB,  IPOTEOMOB,  METabOJIOMOB

MHUKPOOPIraHU3MOB, PACTEHUMN, ’KUBOTHBIX U YEJIOBEKA
OpraHu3Mm 4esoBeKa U €ro 310pOBbE

OpraHbl ¥ CUCTEMBI OPTaHOB yesnoBeka. OTenbl TOJIOBHOTO MO3Tra O3BOHOYHBIX
KHUBOTHBIX. Peduekc u peduiekropHas nyra. besyclioBHbIE M yCIOBHBIC
peduexcel. I'ymopanbHast peryinsuuss M SHAOKPHHHAs CHCTEMa JKUBOTHBIX U
yesoBeKa. JKene3bl SJHAOKPUHHOM CUCTEMBI U UX TOPMOHBI. J[eficTBHE TOPMOHOB.
B3anMocCBs3p HEpPBHON M DHIOKPUHHOW cucTeM. [ mmoramamo-runodusapHas

cucrema. Pedekc u pedaexropnas ayra. beaycioBHbIE U YCIOBHBIE pedIeKChI

5.2

5.3

3ammTa opranu3ma oT OosiesHed. MimmyHHas cuctema venoBeka. Kietounsiii u
TYMOpaJbHBIA HUMMYHHUTET. Bpoxn€HHbIN, npuoOpeTéHHBIN crneunduyeckuit
umMmyHuTeT. Teopus  KJIOHaJIbHO-CeleKTUBHOro uMMyHutera (IL.Dpnux,
®.M.bepner, C.ToneraBa). BocnanutenbHble OTBETHl OpraHu3MoB. Poib

BPOKJIEHHOIO UMMYHHTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUI

KpoBeHnocHast cucrema u e€ opransl. Cepie, KpOBEHOCHbIE COCYAbl U KPOBb.

Kpyru kpoBoobparienus. Pabora cepaia u e€ perynsuus

5.4

Jpixanue venoBeka. Juddysus razoB yepe3 MoBepXHOCTh KIETKH. JlpIxaTenpHas
cuctema 4eioBeka. JlpIxaTenapHass TMOBEPXHOCTh. Perymsamusi  JIpIXaHus.

JIpIxaTeapbHbIe 00BEMBI

5.5

5.6

HI/IHIeBapI/ITeJ'IBHaSI CHCTEMA 4YCJIOBCKA. OT}IGJ’IBI MUIICBAPUTECIBHOIO0 TpaKTa.
HI/IH_ICBapI/ITCJ'ILHBIC JKCIIC3hI. BHYTpI/IHOJ'IOCTHOC n BHYTPUKJICTOUYHOC

MUIIEBAPEHUE

ITokpoBel M wux mnpousBojaHble. Opranbl BbiaeneHus. Ilouku. Crtpoenue u
¢byHkuuonupoBanue HeppoHa. OunbTpanus, cekperus 1 00paTHOE BCAChIBAaHUE

KaK MEXaHU3MBbI pabOoThl OpraHoB BbleNeHUss. OOpa3oBaHre MOYH Y YelIOBEKa

5.7

,HBI/I)KCHI/IC YelloBeKa: MplmieyHas cucrema. CKeleTHBIE MBIl U HX pa60Ta.

CTpoeHME U TUITBI COEAMHEHUS KOCTEH

Teopust sBoMIOIMKU. Pa3BuTHe XM3HU Ha 3emiie

6.1

OpomounonHass teopus Y. JlapBuna. IIpeanochuiku  BO3HUKHOBEHMS

napBuHM3Ma. JKn3Hb U HayuyHas aedarenbHocTh Y. JlapBuHa.




JiBuokyue cuiiel 3Boonuu BUaoB 1o Y. JlapBuHy (BbICOKasi MHTEHCHBHOCTh
pa3sMHOXKEHHSI OpPraHM3MOB, HACJEICTBEHHAas W3MEHYMBOCTh, Ooppda 3a
CYIIECTBOBAHHE, ECTECTBEHHBIN 1 UCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunTeTnyeckor teopuu sBomonuu (CTD). HelitpanbHas Teopus
sBomtorn. CoBpeMEHHAas HBOJIOIMOHHAS OMOJOrHs. 3HaYCHHE SBOIOIMOHHOMN

Teopuu B GOPMUPOBAHUN €CTCCTBEHHO-HAYYHOU KapTUHBI MUPA

6.2

[Tonmynsuus Kak sieMeHTapHas enuHuLa 3BoOLMU. COBPEMEHHBIE METOJbI
OLICHKM TI'€HETHYECKOTO pa3HOoOOpa3usi U CTPYKTyphl Homyssiuuil. M3menenue
reHooHAa MOMYJISIMU KakK 3JIEMEHTapHOE SBOJIIOIMOHHOE SBJIEHUE. 3aKOH
reHeTudeckoro paHoBecus k. Xapau, B. BaitnOepra.

OneMeHTapHble  (AKTOPHI  (IBMDKYIIME CHJIBI) OBOJIONUH. MyTallMOHHBINA
nporecc. KomOunatuBHas wu3MeHuMBOCTh. Jlpeiidp reHoB — ciydaiiHble
HEHANpaBlIEHHbIE HM3MEHEHUS 4YacTOT ajuleledl B momymsanusx. OQdext
OCHOBATEJIA. Murparuu. W3onsmus TIOTTYJISILIUIA: reorpagudeckas
(mpocTpaHcTBeHHas ), Orooruyeckast (penpoyKTUBHAs).

EctectBennbiii  orOOop — HampaBimsoomuid  ¢dakrop dBomouud. Dopmbl
€CTECTBEHHOTO  OTOOpa: JBIKYIIMUW, CTAOMIU3UPYIOIIUN, pa3pbIBAIOIIUI
(nm3pynTuBHbIN). [TonoBoit oT6Op.

[IpucnocoOneHHOCT, ~ OpPraHM3MOB  Kak  pe3yJbTaT  MHUKPOIBOJIIOLMH.
Bo3HukHOBeHHE  MpHCIIOCOOIeHMH Yy — opraHu3moB.  ApoMopdo3bl |
uanoanantauuu. [Ipumeps! npucnocobneHuii y opranuzMoB. OTHOCUTENBHOCTD
MPUCIIOCOOJIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepum u crpykrypa. BumooOpa3oBaHue Kak —pe3ynbTar
MUKposBotoru. M3onsamus — kiroueBoil dakrop BumooOpazoBanus. Ilytu u
CHOCOOBI BHUJI000pa30BaHUS: aJJIoNaTpPUIECKOoe (reorpaduueckoe),
CUMIIaTPUYECKOE  (IKOJIOTHYECKOE),  «MTHOBEHHOE»  (TOJIUIIIIOUIU3AIIHS,
rubpuanzaiys). JJIMTeIbHOCTh 3BOTIOIUOHHBIX TPOLIECCOB.

Mexanu3mbl (OPMHUPOBAHUS OMOJIOTUYECKOTO pa3HO0Opa3usl.

Ponp 3BOMIOLIMOHHON OMOJIOTMM B Pa3paboTKe HAYYHBIX METOJIOB COXPaHEHHS
OropazHooOpa3usi. MUKPOIBOIIONMS W KODBOJIOMHS TApPa3uTOB U HMX XO35EB.
Mexanu3mbl pOpMHUPOBAHUS YCTONYMBOCTH K aHTUOMOTHKAM M CIIOCOOBI O0PHObI

C HeH

6.3

Metoabl M3y4eHUs: MakpodIBOJOIMH. [lalleoOHTONOTHYECKNE METOIBl M3YUYCHUS
sBomtorun. [lepexoanbie GopMbl U PUIOTEHETUYECKHUE PSAIBI OPTAaHU3MOB.
buoreorpadudeckue Metobl u3yueHus sBotoiu. CpaBHeHUE (IOPHI U GayHbI
MaTepUKOB M OCTPOBOB. broreorpaduueckue odaactu 3emin. Buasi-sHneMuku u
PETIMKTBI.

DOMOpHOJIOTHUECKHE U  CPABHUTEIBHO-MOP(OIIOTUYECKHE METOJbl HM3yUYCHHS
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SBOJIOLMU. ['€@HEeTHYEeCKHEe MEXaHU3Mbl SBOJIIOIMM OHTOTE€HE3a W TMOSBJICHUS
SBOJIOLMOHHBIX ~ HOBIIECTB. [ 'OMOJIOTMUHBIE M  AHAJIOTMYHBIE  OPraHbl.
PyaumentapHsle  opranbl M aTaBU3Mbl.  MOJEKYJISIpHO-TEHETHYECKHE,
OMOXMMHYECKHEe M  MaTeMaTH4YeCKWe  METOJIbl  W3YYEHHUS  DBOJIOLUU.
I'omonornunbie TeHbl. COBPEMEHHBIE METOJBI MOCTPOCHUS (PHIOTEHETHYCSCKHIX
JIEPEBbHEB.

XPOMOCOMHBIE MyTaI[{ U SBOJIIOIHS TEHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) 3BojoUUMU. HeobpaTMMOCTh 3BOJIOLHUU.

AnantuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB IBOJIIOIIUU

Hayunble rumnore3bl MNpPOUCXOXKIEHHMsS JKU3HM Ha 3emiie. AOuoreHes H
naHcnepMus. JloHay4dHble PEACTAaBICHUS O 3apOKICHUH KU3HU (KPEALlIOHU3M).
I'mnores3a MOCTOSHHOTO CaMO3apOXKACHUS KU3HU U €€ ONPOBEPIKEHUE OIBITAMHU
®. Penu, JI. Cnamwrannanu, JI. Ilactepa. IlpoucxoxnaeHue KuU3HU U
acTpOOHOJIOTHS.

OcHoBHbIE 3Tallbl HEOpraHUYecKoM 3Boitouuu. [lmanerapHas (reosiornyeckas)
HBOJIOLMUS. XUMHUECKass »3BOJIOLUA. AOHOT€HHBIH CHHTE3 OPraHUYEeCKHUX
BemiectB u3 Heopranuyeckux. Omeir C. Mumnepa u I'. FOpu. O6pazoBanue
nosnMepoB u3 MoHoMepoB. KoanepBartnast runote3a A.M. Onapuna, rumnoresa
nepBuuHoro OynboHa JIk. XonaeitHa, reHetuueckas runore3a [. Mémnepa.
Pu6ozumer (T. Yex) u runoreza «vupa PHK» V. I'mnbepra. @opmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKJIETKH.

Uctopus 3emnu u meroapl e€ uzyueHus. Vckomaemble OpraHWYecKHE OCTAaTKH.
I'eoxponomnorust u e€ Meronsl. OTHOCUTENbHAS M a0OCONIOTHAsE T€OXPOHOJIOTHSL.
I'eoxpoHonOryUecKkas 1mKasua: 0HbI, Ipbl, HEPUOBL, JTTOXH.

HavanpHble sTansl opranuueckoil somonuu. [losBieHne u BONIONMS NEPBBIX
KJICTOK. OBOJIONUA MeTabonu3Ma. BO3HMKHOBEHHWE TEPBBIX JIKOCHUCTEM.
CoBpeMeHHbIE MUKPOOHBIE OMOIIIIEHKU KaK aHaJIOr MEepPBbIX Ha 3eMJie COOOIECTB.
Crpomaronutsl. [IpokapruoTsl 1 3yKapHOTHI.

[Tpoucxoxaenue 3ykapuoT (cUMOHOreHe3). DBOJIOIMOHHOE IPOUCXOXKICHHE
BUpycoB. IlpouncxokieHue MHOTOKJIETOYHBIX OpraHu3MoB. Bo3HUKHOBeHUE
OCHOBHBIX T'pYyTIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3Tamlbl 3BOJNIONMU BBICHIMX pacTeHUi. OCHOBHBIE apoMOp(O3bI
pacteHuid. Bbixox pacrenuit Ha cyumry. IlosBieHue CHOpOBBIX pacTeHHUU H
3aBoeBaHne uMHU cymu. CemeHHble pacTeHus. lIpoucxokIeHue IBETKOBBIX
pacTeHui.

OcHOBHBIE 3Tamnbl H3BOJNIONMU KUBOTHOTO Mupa. OCHOBHBIE apoMOp(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB — MOSIBIIEHUE COBPEMEHHBIX
TunoB. [lepBeie XOproBbIe KUBOTHBIE. JKU3HB B BOJIE. DBOJIOLHS TO3BOHOYHBIX.

[Tpoucxoxaenne ampuobuit u pentunuii. [IpoucxoxaeHNE MIICKOMHUTAOININX U
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ntun. [lpuammn xmrodeBoro apomopdos3a. OcBoeHUE OECMO3BOHOYHBIMHU U
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

PazBuTue xu3HM Ha 3eMiie 1O 3paM U NEepuogaM: apxeil, MpoTepo30i, Maaeo30i,
Me30301, KaiHO30H. OOmas XapakKTepUCTHKAa KIUMaTa H TEOJOTHYECKUX
nporieccoB. [TosiBIeHNE U paclBET XapaKTePHBIX OPraHU3MOB. YTJIe00pa3oBaHue:
€ro YCJIOBHSI U BIUSHUE HA TA30BBIA COCTAB aTMOC(EPHI.

MaccoBble BBIMUPAaHUS — 3KOJOTHYECKHE KPHU3UCHI mpomuuioro. [Ipuuyunbl u
CJIEJICTBUSI MacCOBBIX BhIMHpaHU. COBPEMEHHBII 3KOJIIOTUYECKUN KPHU3UC, €ro

0COOEHHOCTH

Pasnenst m 3agaum anTtpomosnoruu. Metonel anTponosiorud. CraHOBIIEHHE
IIPEICTAaBICHUH O MPOUCXO0KIEHUH ueroBeka. COBpeMEHHbIE HayUYHbIE TEOPUH.
CxoncTBO uenoBeka C KUBOTHBIMU. CHCTEMAaTHYECKOE IOJIOKEHUE YEJIOBEKa.
CBuzerenbcTBa  CXOACTBA  YEJIOBEKA € JKMBOTHBIMHM:  CPAaBHUTENBHO-
MOP(OJIOTHYECKHE, AMOPHOJIOTUYECKHE, ($U3HO0JIOTO-OMOXUMHUYECKHE,
noBeieHueckue. OTInyms yenoBeka OT )KMBOTHBIX. [IpsiMOX0oXxkaeHNE U KOMIUIEKC
CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPON CUTHAJILHON
CHUCTEMBI.

JIBmkyme cuibl ((akTopbl) aHTpONOreHe3a: OMOJIOrMYEcKHEe, COLMaIbHBIE.
CooTHo1ieHrne OMOJIOTMYECKUX U COLUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OCHOBHBIE CTaIuM AaHTPOIIOTe€HE3a. ABCTPAIIONUTEKN — ABYHOTHE NIPEAKH JIFOJIEH.
UYenoBek  yMenbll, IEpBble  H3TOTOBICHUA OpyAudl  Tpyaa. UYenosek
MPSMOXOJSAIIMNA U TEpPBBIA BBIXOA JrOAeH 3a mpenensl Adpuku. Yemorek
reienb0epreckuii — o0 NpeoK HeaHJEepPTaJbCKOrO 4YeJOBeKa U 4YeJoBeKa
pazymHOro. YenoBek HEaHAEPTAIBCKUM KaK BUJ JIIOJEH XOJOAHOIO KiIUMaTa.
YenoBeKk pa3syMHBIII COBPEMEHHOIO THUIA, JEHUCOBCKUI YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 32 MpeneiaamMu AQpukH.

DOBOMIOIUS COBPEMEHHOI'O uesioBeka. EcTecTBeHHBII OTOOp B MOMYJSALHUAX
yenoBeka. MyTallMoOHHBINA mporiecc W noaumopdusm. [lomynsunoHHbIE BOJHBI,
npeiid reHoB, MUrpanus U «3pQGEKT OCHOBATENA» B MOMYJISAIMIX COBPEMEHHOTO
YelioBeKa.

UYenoseueckne pacel. Ilonstme o pace. bonpmme pacel:  eBporeougHas
(eBpasmiickasi), aBcTpajlo-HerpoujHas  (dKBaTOpuUaibHasg), MOHIOJOUIHAS
(asmaTcko-aMepHKaHCKas). Bpemss M ImyTu pacceleHHs 4elnoBeKa I10 IUIaHETE.
EmuacTBO  yenmoBedeckux  pac. HaydHas  HECOCTOSTENBHOCTb — pacu3Ma.
[IpucnocoOaeHHOCTh uelloBeKa K pa3HbIM YCIOBHUSAM OKpPYXKAIOLIEH Cpensbl.
Bnusinue reorpaduyeckoit cpeasl u  Apeiida TeHOB Ha MOPGOJIOTHIO U

(hU3HOIOTHIO YeTIOBEeKa

DKOCUCTEMBI U TIPUCYILIME UM 3aKOHOMEPHOCTHU
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Pa3nens! u 3agaun sxosiorun. CBsi3b 3KOJIOTUU C IPYTMMH HayKaMu.
Meroast skonoruu. lloseBbie HaOMOACHHUS. ODKCIEPUMEHTHI B IKOJIOTHU:
NpUPOAHbIE W JiabopaTopHble. MozenupoBaHue B 3KOJOTUU. MOHUTOPHHT

OKPY’KaIOIIIECH CpeIbl: TOKAIbHBIN, pErHOHAILHBIN U TJI00aIbHBIN

Okosorndyeckue (GakTopbl U 3aKOHOMEpHOcTH ux JedcrBus. Kiaccudukanums
9KOJIOTUYECKUX  (PAKTOpOB: albmoTHyeckue, OUOTUYECKHE, aHTPOIIOTCHHBIE.
OOme 3aKOHOMEPHOCTH JIEHCTBHS OSKOJOTHYECKUX QakTopoB. IIpaBuio
munumyma (K. Hlnpenrens, 0. JIu6ux). TonepantHOCTh. DBpHOMOHTHBIE U
CTEHOOUMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak 3Kojoruueckuil ¢akrop. JlelcTBue pasHbIX
Y4aCTKOB COJIHEYHOTO CIHEKTpa Ha OPraHu3Mbl. OKOJOTMYECKUE TIPYIIIbI
pacTeHMil M JKUBOTHBIX MO OTHOLIEHHIO K cBeTy. CurHajibHas pojb CBeETA.
doTonepruoanusm.

Temmepatypa kak skonormyeckuil cdakrop. JleiictBue Temmeparypbl Ha
opranusmsl. [ToMkuIOTEpMHBIE U TOMOHOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHbBIE U
CTCHOTEPMHBIE OPTaHU3MBI.

Bnaxunocte kak skonormueckuil ¢axtop. Ilpucnocobnenus pacteHuil K
MoJI/Iep>KaHuio BoAHOTrO Oananca. Knaccudukaiuys pacTeHU MO OTHOIIEHUIO K
Bojie. [Ipucnoco6ieHus )KUBOTHBIX K U3MEHEHHUIO BOJTHOTO PEXUMA.

Cpenpl oOuTaHMS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3/YILIHAs, I1OYBEHHas,
rnmyOuMHHAass — MOJNOYBEHHAs, BHYTpPUOpPraHW3MeHHas. (DU3MKO-XUMHUYECKHUE
OCOOCHHOCTH Cpell oOMTaHMsS OpraHu3MoB. l[IpucnocobieHuss OpraHu3MoB K
KU3HU B Pa3HBIX CpEIax.

buonoruueckue putmsl. BHenHue u BHyTpeHHHE pUTMBL. CyTOUYHBIE U TOJUYHbIE
putMbl. IIpucrnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM HM3MEHEHUSIM YCIIOBHIM
KU3HU.

XKuznennvie Gopmbl opranu3moB. [loHsTHE O XHU3HEHHON (opme. KU3HEHHbIE
(GopMBI pacTeHMIA: JepeBbs, KyCTapHUKU, KyCTaPHUYKH, MHOTOJICTHHE TPaBBI,
oJHOJeTHUE TpaBbl. JKuzHeHHbIE (POPMBI KUBOTHBIX: THIPOOUOHTHI, T€OOUOHTHI,
a’poOuoHTHL. OCOOEHHOCTH CTPOESHMS U 00pa3a KU3HU.

buotnueckue ¢akropbl. Buapl OHOTHUECKHUX B3aMMOJCHCTBHI: KOHKYpPEHLHS,
XMIHUYECTBO, cUMOKMO03 U ero (opmel. [lapazutusMm, xoomepauus, MyTyaausMm,
KOMMEHCAJIN3M (KBapTUpaAHTCTBO, HaxXJeOHUYECTBO). Herpoduueckue
B3aUMOJCHCTBUS  (Tomuyeckue, Qopuyeckue, ¢adbpuueckne). 3HaAUCHUE
OMOTMUYECKMX B3aMMOJEHCTBMM JUIsl CYyILECTBOBAaHUS OPraHU3MOB B Cpeje

obutanus. [IpUHINI KOHKYPEHTHOTO UCKIIIOUCHHS

7.3

DKOJOTHYECKHE XapaKTepUCTUKH momyisaiuu. [lomymsiuus kak Ouonormueckas

cucrema. Posib HEOHOPOIHOCTH cpelibl, PU3NIECKUX OaphepOB U OCOOEHHOCTEH
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O6uosIoruu BUJOB B (POPMUPOBAHUM MPOCTPAHCTBEHHOW CTPYKTYPHI HOIYJISIIHIA.
OcHOBHbBIE TMOKa3aTeJM MOIMYJSIIMUA: YUCIEHHOCTb, IUIOTHOCTh, BO3pAacTHas M
II0JIOBAsi CTPYKTypa, pOXKIAEMOCTb, IIPUPOCT, TEMII POCTa, CMEPTHOCTD,
MUTpaLU.

Okojorudeckas CTpykTypa mnonyisuuu. OILleHKa YHCIEHHOCTH IONYJISLUH.
JluHaMuKa nomyJsiiuUA U €€ peryiisalus. bUOTMYEeCKuH MOTeHUMan IOITYJISLUN.
MognenupoBanue IOUHAMMKU — nomyssnuu. KpuBele pocTa  4YHCICHHOCTH
nonyisauuu. Kpusble BbDKMBaHMs. Perymisnus 4MCIEHHOCTH INONYJIALUH: pOJIb
(GakTOpOB, 3aBUCAIIMX M HE 3aBUCSAIIMX OT IUIOTHOCTH. OKOJIOTUYECKHE
cTpareruu BUJoB (I- u K-ctparerun).

Ilonatue 006 »sKoymoryueckoil Hume Buaa. MectooOutaHue. MHoromepHas
Mozenb dKkonorndeckod Humm Jxk.M. XatumHcoHa. Pazmepsl 3koiormdeckon
Humy. [ToTeHnmanbHas U peaan3oBaHHAs HULIH.

Bun xak cucrema mnonynsuuid. Apeainbl BUIOB. Buipl M uX KU3HEHHbIE
CTpaTerMd.  3aKOHOMEPHOCTH  TOBEJEHUS W MWUIPAlMA  >KUBOTHBIX.

buonornueckue nHBa3zuu JYKCPOAHBIX BUIOB

CooOmiectBa opranu3MoB. buonenos u ero crpykrypa. CBsizu Mexmay
opraHu3mMamMu B OuoIleHO3e. DJKOocHCTeMa Kak oOTkpbiTas cucrema (A.J[x.
Tencnu). @yHKIMOHANBHBIE OJIOKM OPraHU3MOB B HIKOCHCTEME: MPOAYLEHTHI,
KOHCYMEHTHI, penyleHThl. Tpodudeckue ypoBHU. Tpodudeckue LEmu U CETH.
Abuotnyeckue 61moku sKocucteM. [TouBbl U Wbl B dKocucTeMax. Kpyrosopot
BCIICCTB U MOTOK SHCPIUH B OKOCUCTEME.

OcHoBHbIE TTOKa3aTeIN 3KocucTeMbl. buomacca u mpoaykuusa. DKOJIOTHYECKUE
MIUPaMHUJIbI YUCEN, OMOMACCHI U DHEPTHH.

HanpaBneHHble 3aKkOHOMEpHBIE CMEHBI COOOIIECTB — cyKieccud. [lepBuuHble U
BTOPUYHBIE CYKLECCMM M MX MPUYUHBL. AHTpPONOreHHbIE BO3JCHCTBUA Ha
cykueccun. KimnmakcHoe cooOuiectBo. bruopaznoobpasue 1 moiHoTa KpyroBopora
BEILIECTB — OCHOBA YCTOIHUMBOCTH COOOIIIECTB.

[Ipupoanpie 3KOCHUCTEMBL. AHTPONOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMA.
ArpoueHo3. Paznnuns Mexly aHTpOITOT€HHBIMH U TPUPOJIHBIMHU YKOCUCTEMAMHU.
Ypboskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoakocucteM. ['opozckas ¢iopa u
¢dayna. CuHaHTpONU3aIKs TOPOACKON (payHbl. buonornueckoe u X03sIiiCTBEHHOE
3HAUEHUE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aMMOJIEUCTBUI OPraHU3MOB B 3KOCHCTEMAX.

[Tepenoc sHepruM M BEUIECTB MEXKIY CMEXKHBIMU 3KOCUCTEMaMU. Y CTOMYMBOCTh
OpraHu3mMosB, HOHYJISII_II/Iﬁ U 3KOCUCTEM B YCIOBUAX CCTCCTBCHHBLIX U

AHTPOINOT€HHBIX BO3CUCTBUI

7.5

buochepa — oOmemnanerapHas o0onodyka 3eMiM, TA€ CYIIECTBYET WU
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cyliecTBoBania XH3Hb. YueHue B.M. Bepuaackoro o Owuocdepe. Obnactu
6uocdeps u e€ coctas. KuBoe BeriecTBo 6rochepsl U ero pyHKIUH.
3akoHOMEPHOCTH cymiecTBoBaHus Ouocdepsl. OcobeHHOCTH Ouochepsl Kak
rimo0anbHOM  dKOocUCTeMbl.  Jl[MHamuueckoe  paBHOBecue B Oumocdepe.
KpyroBopoTsl BemiecTB M OHOr€OXMMHYECKHME MHMKIBI (YrJiepoaa, a3o0Ta).
PurmuunOCTS siBCHMIT B Onocdepe.

3onanbHOCTh OMocheprl. [lonarne o 6uome. OCHOBHBIE OMOMBI CyIIH: TyHAPA,
XBOWHBIC Jieca, CMCIIAHHBIE W INIUPOKOJMCTBCHHBIC Jieca, CTEIH, CaBaHHBI,
MYCTBIHM, TPOIUYECKHE JIeca, BBICOKOTOpbi. Kiumar, pacTUTENbHBIH W
KUBOTHBIA MHp OMOMOB CYIIIH.

Crpykrypa u (QYHKIHS KHBBIX CHCTEM, OLIEHKAa MX PECYpCHOTrO MOTEHIMAIa U

6uochepHbIx QyHKIUN

DKOJOTHYeCcKre KpU3UChl U MX MpHUuHBL. Bo3nelicTBue dyenoBeka Ha Ouocdepy.
3arpsi3HeHUe BO3AYyIIHOM cpenbl. OXpaHa BO3ayxa. 3arpsi3HEHHE BOJIHOM CpeJibl.
Oxpana BoaHBIX pecypcoB. Paspymienue nmoussl. OXpaHa MOYBEHHBIX PECYPCOB.
H3MmeHeHne KuMara.

AHTpPOIIOr€HHOE BO3JEHCTBUE HA PACTUTENIBHBIM W KUBOTHBIM Mup. OxpanHa
pPacCTUTENBHOTO M KUBOTHOTO Mupa. OCHOBHBIE MPUHIIMITBI OXPaHbI MPHUPOIBI.
Kpacubie xaurun. Ocobo oxpansembie mnpupoansie Ttepputopun (OOIIT).
Borannueckue casbl 1 300JJ0THYECKHUE TAPKH.

OCHOBHBIE TPUHLHUIIBI YCTOMYMBOTO PAa3BUTHsS YEJIOBEUECTBA M IPHUPOJIBI.
PanmionansHOe  MpUPONOMOJIB30BAaHME M COXPAaHEHHE  OMOJIOTHYECKOTO

pazHooOpa3zus 3emin



KoMmnoHeHT coeps;kaHusi IPOrpaMMbl BOCIIUTAHUS 110 Y4eOHOMY
npeaMery
«buosiorus» cpeanee odmee oopazosanme 10-11 kiaccenl
Ha 2025-2026 y4yeOHbII 1o

[leneBbie OPUEHTUPHI PE3YyJIbTATOB BOCIUTAHMS HAa YPOBHE OCHOBHOTO
o0111ero oOpa3oBaHus.

['paxx1aHCKO-TTATPUOTUYECKOE BOCIIUTAHUE:

CO3HABATh MPHUHAIICKHOCTh K CBOEMY HApOAy W K OOINTHOCTH TpaKIaH
Poccuun, nposiBIsSITh yBaXkEHHUE K CBOEMY U APYTUM HApOJaM;

MOHMMATh CBOKO CONPUYACTHOCTH K TMPOIUIOMY, HACTOAIIEMY |
OynyiieMy poJiHoro Kpas, cBoerd Poaunsl - Poccuu, Poccuiickoro rocymapceraa.

JIyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE:

CO3HAaBaTh IIEHHOCTh KaXKJOW YEJIOBEYECKOW KU3HH, IMPU3HABATH
WHJVMBHUAYJIbHOCTh U JIOCTOMHCTBO KaXJ0T0 YEJIOBEKA.

®duznueckoe BocCMUTaHUEe, (HOPMUPOBAHHME KYJIBTYPbl 3I0POBbS U
AMOITMOHAJILHOTO OJIArONONyYHns:

OEepeKHO OTHOCUTHCA K (PU3UYECKOMY 3/I0pPOBBIO, COOJIIO/IaTh OCHOBHBIC
MpaBuja 3I0pOBOTO U 0€30MacCHOrO JJIs ce0sl U ApYrux Jitoaen o0pas3a *Ku3HH, B
TOM 4HCJI€ B UH(POPMAILIMOHHOM Cpelie;

BJIaJICTh OCHOBHBIMU HaBbIKAMHM JIMYHOM U OOIIECTBEHHOW THUTHEHBI,
0€30I1acHOr0 MOBEJICHUS B OBITY, IPUPO/IE, OOIIIECTRBE.

TpyznoBoe BocIUTaHUE:

CO3HABaTh IIEHHOCTh TPYJa B KU3HU YEJIOBEKA, CEMbH, OOIIECTBA;

MPOSIBJISITH YBOKEHUE K TPYHY, JIIOASIM Tpyaa, OEpekHOE OTHOIIEHHUE K
pe3yibTaTam Tpyja, OTBETCTBEHHOE MOTPEOICHHE;

MPOSIBJISITH HHTEPEC K PA3HBIM MPOECCUsIM;

y4aCTBOBAaTh B PAa3JIMYHBIX BHUJAX JOCTYIIHOIO MO BO3pacTy TpyAa,
TPYAOBOM JIEATEIBHOCTH.

DKOJIOTUYECKOE BOCIUTAHUE:

MOHUMATh LIEHHOCTh MPUPOJIbl, 3ABUCUMOCTD JKU3HU JIIOJIEH OT IPUPO/IBI,
BJIIMSIHUE JIIOJIEN HA MPUPOY, OKPYKAIOLILYIO CPENy;

MPOSIBIISATH JIFOOOBhL U OEPEXHOE OTHOILIEHHWE K MPUPOJIE, HEMpUsSITHE
NEeNUCTBUM, IPUHOCSIIIUX BPEa MPUPOAE, OCOOCHHO KUBBIM CYIIECTBAM;

BbIpakaThb TOTOBHOCTb B CBOEH JEATEIIBHOCTH MPUIACPKUBATHCS
AKOJIOTHYECKUX HOPM.

[leHHOCTH HAYYHOTO MMO3HAHUS:

BBIPQKATh MMO3HABATEIIbHBIE WHTEPECHI, aKTUBHOCTH, JIFOO03HATEIHHOCTD
Y CaMOCTOSITENIbHOCTh B MTO3HAHUU, UHTEPEC U YBAXKCHUE K HAYUHBIM 3HAHUSIM,
HayKe;

o0najaTh TIEPBOHAYATIBHBIMU TIPEACTABICHUSIMH O TIPUPOJHBIX U
COIMAIBHBIX 00BEKTaX, MHOTO0Opa3uu OOBEKTOB U SIBICHUW TPHUPOIBI, CBS3H
YKABOM Y HE)KUBOU MPUPOJIBI, O HAYKE, HAYYHOM 3HAHUU;



HMCTh IICPBOHAYAJIBHBIC HABBIKH H&6J’II-OI[CHHI>1, CUCTCMATHU3allul H
OCMBICJICHHS OIIbITa B CCTGCTBGEHHO-Hay‘{HOﬁ u FYMaHHTapHOﬁ o0macTax
3HaHU:L.
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