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COILEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus xkak Hayka. CBsizb OMOJOTHU C OOIIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTUMHU €CTECTBEHHBIMU HayKamH, (uimocoduet, ITUKOM, ICTETUKON U MPaBOM.
Ponp Ouonormun B (HOpMHUPOBAHMM COBPEMEHHOM HAyYHOM KapTHHBI MHUpA.
Cucrema OMOJIOTMYECKUX HaYK.

MeTopl TO3HAHUS KUBOUW MPUPOIbI (HAOII0ICHHE, SKCTIEPUMEHT, OMMCAHMUE,
U3MEpeHHe, KiIacCu(pUKAIMs, MOJCTUPOBAHUE, CTaTHCTHYeCKas 00paboTka
JTAHHBIX).

JdeMoHCTpanuu:

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

Tabmuipl 1 cxeMbl: «MeTobl TO3HAHUS JKHUBOU TIPHPOIBIY.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktuueckass pabdora Ne 1. «Vcmonp3oBaHHe pazIWYHBIX METOJOB MpPH
M3YUYECHUHN OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl 1 X OPraHU3anNMsL.

Xusble cuctembl (OMOCHCTEMBI) KaK MpeaMeT u3yueHus ouonoruu. Otaudue
KUBBIX CUCTEM OT HEOPTaHUYECKON PUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHU OpraHu3aliid OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIUOHHO-
BUJIOBOM, YKOCUCTEMHBIHN (OMOTe0IeHOTHYECKHIT), OMoCcepHBI.

JdeMoHCTpauu:

Tabmuuel u cxembl: «OCHOBHBIE NMPU3HAKU KU3HU», «YPOBHH OpraHU3aluu
KUBOU IPUPOIBDY.

O6opynoBanue: Mmojenb moJiekyisl JJHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KJICTKH.

XUMHYECKAN COCTaB KIETKH. XUMHUYECKHE 3JIEMEHTBI: MaKpO3JIEMEHTHI,
MHKPOAJIEMEHTHI. Bosia 1 MUHEpaIbHBIE BEIIECTBA.

OyHKIMM BOABI WU MHUHEpAIbHBIX BemleCTB B KieTke. lloxmepxkanue
OCMOTHYECKOr0 OanaHca.

benku. CoctaB u crpoeHre O€IKOB. AMHUHOKHCIOTBI — MOHOMEpPHI OEJIKOB.
He3ameHnmblie 1 3aMEHUMBbIE AMUHOKHUCIIOTBI. AMUHOKHUCIIOTHBIN COCTaB. Y pOBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (MepBUYHAS, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAsA CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
(GyHKUHUH OENKOB.



depMeHTHl — OwWomorumdeckne Kartanusatopel. CtpoeHme (epmeHTa:
aKTUBHBIA TIEHTp, cyOcTpatHas crneuuguuHoct. Kodepmentsl. BuramuHsbl.
OTnuuusa pepMEeHTOB OT HEOPTAHUUECKUX KaTaJIu3aTOPOB.

VYrneBoawl: MoHOcaxapuabl (TaOK03a, pubo3a ©  Ae30Kcupudo3a),
aucaxapuabl  (caxapo3a, JakTo3a) M MoJMcaxapuibl (Kpaxmai, TJIUKOTEH,
1eJUT0J1032a). bromorndeckue PyHKIIUK YTIIEBOIOB.

Jlunuasl:  Tpurmuuepunabl, Qocdomunuasl, crepouabl. [ 'uapoduibHO-
ruapopoOHble cBoiicTBa. buonormueckne @yHkuumym JaunuaoB. CpaBHEHHE
YTJIEBOJIOB, OCTIKOB U JIMMHIOB KaK NCTOYHUKOB YHEPTHH.

Hyxkneunoseie xucnorsl: JIHK u PHK. Hyxneornnsr — MoHOMEpSHI
HyKJIenHOBBIX KucioT. Ctpoenue u ¢ynknuu JIHK. Crpoenune u pynknuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIMH.

[uTonorusa — Hayka o kierke. Knerounas teopust — mpuMep B3anMOIECUCTBUS
ujei u (pakToB B HAYYHOM MMO3HAHUU. METO/Ibl U3YUCHUS KIETKH.

Knerka xak 1enoctHass >kuBass cuctema. OOmMe TMNpU3HAKKA KIETOK:
3aMKHYTasl HapyxHas MemOpana, moJiekysbl JIHK kak reHetmueckuil ammapar,
CUCTEMA CUHTE3a OelKa.

Tunbel KJIETOK: »JyKapuoTHYeCKas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI MpOKapHOTUYECKON KieTku. Kierounas crenka Oaktepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIE OTJIMYMSL PACTUTENIBHOM, >XUBOTHOW U
rpUOHON KIIETKHU.

IToBEpXHOCTHBIE CTPYKTYpPbI KJIETOK — KIJIETOYHAsl CTEHKA, MIMKOKAIMKC, UX
¢dbyukiuu. [nasmatuyeckas memOpaHa, e€ cBoiicTBa u pyHKuuH. [{uTomnazma u eé
opranousipl. OnHoMemOpanHbie opranHounbl kietku: OIIC, ammapat ['ombmxw,
nu30ocoMbl. [loayaBTOHOMHBIE OpPraHOWbI KIETKU: MHUTOXOHAPHUH, IUIACTHUIBL.
[Ipoucxoxknenne MUTOXOHApHWM u TiacTua. Bunel mmactun. HememOpanHbie
OpraHOWJIbl KJIETKU: PUOOCOMBI, KJIETOYHBIM ILEHTpP, UEHTPUOIU, PECHUYKH,
KryTUKU. OYHKIIMU OPraHOU OB KJIETKU. BKitoueHus.

SAnpo — perynsaropubiii 1ieHTp KieTku. CTpoeHHe sapa: suepHas 000JI0YKa,
KapHoIlUla3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBL.

TpaHcnopT BEHIECTB B KIIETKE.

JdeMoHCcTpanuu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIsann, M. lUlneiinen, P. Bupxos, /Ix.
Yorcon, ®©. Kpuk, M. Yuikunc, P. ®@pauknun, K. M. bap.

Huarpammel:  «PacnpeneneHue XMMHYECKHX JJIEMEHTOB B  HEXHBOU
npupoe», «PacnpeneieHne XuMUUECKUX JIEMEHTOB B )KUBOU MPUPOEY.

Tabmuter u cxembl: «llepuoamueckas TabNHMIIAa XUMHYECKUX SJIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJIbIY, «buocunTes 0enka», « CTpoeHue MOJIEKYJIIbI OeIKay,
«Ctpoenue pepmenta», «Hyknennossie kucinotsl. JJHK», «CtpoeHne MoieKybl



AT®y», «CtpoeHue >yKapuOTHYECKON KIETKW», «CTpOoeHUE KUBOTHOU KIIETKU,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHHe MPOKAPUOTUYECKON KIIETKNY,
«CtpoeHue szipa KIEeTKu», « YIeBoAbD), «JIMmuasD.

OO6opynoBaHue: CBETOBOM MHMKPOCKON, OOOpYJIOBaHUE HJisi MPOBEICHUS
HAOJIOACHUM, W3MEPEHHI, SKCIEPUMEHTOB, MUKPOIpPENapaThl pPacTUTEIHHBIX,
KUBOTHBIX U OAKTEPHAIIbHBIX KIETOK.

JlaGopaTopHble U NpaKTHYECKHE PadOThI:

JlabopatopHass pabora Ne 1. «/3yyeHue KaTadIUTUYECKOW AaKTUBHOCTH
(dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTaaasbl)y.

Jlabopatopuass pabora No 2. «M3ydeHue CTpOE€HHsI KIETOK pacTeHH,
KUBOTHBIX M OAaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHKpOIIpenaparax U ux
OMHCAHUEY.

Tema 4. ’)KuzHeneATeIbHOCTh KJIETKH.

OOMeH BemiecTB, WK METa00Iu3M. ACCUMUIAIMS (TUIACTUYECKU OOMEH) U
JUCCUMMWIISIIUSL (SHEpPreTuyeckuii oOMEH) — JIB€ CTOPOHBI €IMHOI0 IMpolecca
MeTabonu3ma. Poiib 3aKOHOB COXpaHEHHUs BEIIECTB U SHEPrUud B TOHUMAHUU
MeTabonu3ma.

Tunbel oOMeHa BemecTB: aBTOTpOoGHBIN U reTeporpodHbIid. Poinb GpepmenTOB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®orocunTte3. CperoBas u TeMHOBasg (a3pl (¢oTtocuHTe3a. Peakuuu
dhorocunTe3a. DPheKTUBHOCTh (OTOCHHTE3a. 3HAYCHUE (DOTOCHUHTE3a IS KU3HHU
Ha 3emuie. BausiHue ycnoBuii cpeapl Ha (OTOCHHTE3 M CIIOCOOBI TOBBIIICHUSI €T0
IPOJIYKTUBHOCTHU y KyJIbTYPHBIX PACTEHUHU.

XeMocuHTe3. XEeMOCUHTE3UPYIoIUe OakTepruu. 3HAUCHUE XEMOCHUHTE3a IS
KU3HU Ha 3emuie.

DHepreTnueckrii oOMeH B KjeTKe. PaciiernsieHue BeIecTB, BbIACICHUE U
aKKyMYJMpPOBAaHME DSHEPrUM B KIETKE. OTalbl JHEPreTUYecKoro oOMeHa.
I'muxonu3. bpoxkenne u ero Buubl. KuciopogHoe oxucieHHE, WIM KIETOYHOE
JIbIXaHUE. OKucIuTeNbHOE dbochopuaupoBanue. D¢ HeKTUBHOCTD
HHEPreTUYECKOro 0OMeHa.

Peakuun wmatpuyHoro cunre3a. [‘enernueckas wunHbopmanus u JIHK.
Peanuzanusi renernueckol uHpoOpManuu B KIETKe. ['@HETHMUECKUHA KOl U €ro
cBoiicTBa. TpaHckpunius — Matpuunbiii cuate3 PHK. Tpancnsiius — 6uocunTes
Oenka. Ortanbl TpaHcisiuu. KomupoBanue amuHOKuCHOT. Pomb pubGocom B
OounocuHTe3e Oenka.

Hekinerounsie ¢popMbl ku3HU — BUpYChl. McTopus otkpbsiTus Bupycos (. W.
NBanoBckuit). OCOOCHHOCTH CTPOSGHHUS © JKH3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodaru. bonesnu pacTteHuid, KUBOTHBIX W UYEJIOBEKAa, BBI3HIBAEMBIE
Bupycamu. Bupyc nmmyHnoxaedunura yenoexka (BUY) — Bozoynurens CII/da.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHeHUs! BUPYCHBIX 3a00JICBAHUIM.

JdeMoHCcTpanuu:

IToptpetsr: H. K. Konsnos, /1. Y. iBanosckuii, K. A. Tumunpsses.

Tabmumer 1 cxembl: «Tumel muTaHuss», «MeTabomm3am», «MUTOXOHIPHUSY,
«HepreTudeckuii oomen», «Xiopormmracty, «Potocuntesy, «Ctpoenune JITHK»,
«CTtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Koay,
«Bupycoe», «bakrepuodarn», «Ctpoenne u xu3HeHHbIM nuki Bupyca CIIN/da,
Oaktepuodaray, «Permmukarus JJTHK».

O6opynoBanue: Moaenu-ammiukanuu «Yasoenue JIHK u Tpanckpumimsy,
«buocunres 6enka», «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema S. PazMHOKeHNe 1 HHAMBHAYAJIbLHOE Pa3BUTHE OPraHU3MOB.

Kierounblii muki, wiM >KH3HEHHBIM UK KiIeTkd. MHTepdasza m MuUTOS3.
[Ipoueccrl, mpoTekatomue B uHTep(daze. Pemnukaruss — peakiuss MaTpUYHOTO
cunte3a JIHK. Ctpoenne xpomocoMm. XpOMOCOMHBIH HAO0Op — KapUOTHII.
JluniouaHblA WM TAlUIOUJHBIA ~ XpPOMOCOMHBIE  HaOoOpbl.  XpOMATHIBIL.
[{uTosornueckre OCHOBBI PAa3MHOXEHUS W HUHIAWBUAYAJIbHOIO  Pa3BUTHSA
OpPraHu3MOB.

Henenue kietkn — mMuto3. Cragun muto3a. [Iponecchl, mpoucxonsmme Ha
Pa3HbIX CTAAUAX MUTO3a. BUOIOrMYECKU CMBICIT MUTO3A.

[Iporpammupyemasi ruOEIb KIETKH — allONTO3.

@DopMBI pa3sMHOXKEHHSI OPTaHU3MOB: OecIoyioe U moyioBoe. Buasl Oecronoro
Pa3MHOXKEHUS: [JEJIEHUE HaJABOE, ITOYKOBAHHE OJHO- M MHOTOKJIETOYHBIX,
CcropooOpa3zoBaHue, BEreTaTUBHOE pa3MHOXKeHUE. MICKycCTBEHHOE KIOHHPOBAHUE
OPraHu3MOB, €0 3HAYEHUE JJI CEJEKIIUU.

[TonoBoe pazMHOKEHHE, €T0 OTIINYUS OT OECIIOIIOTO.

Meito3. Cranuu Mmeio3a. Ilporecchl, nNpoucxoadiine Ha CTagusix Menosa.
[ToBenenne xpomocom B Meio3e. Kpoccunrosep. buonorundeckuii cmbiCl U
3HAYEHHUE MEHO03a.

['ameTtorenes — mporecc 0Opa3oBaHUs TMOJOBBIX KIETOK Yy IKUBOTHBIX.
[TonoBbie »xene3bl: CEMEHHUKH M Au4HUKH. OOpa3oBaHHEe W Pa3BUTHE MOJIOBBIX
KJIETOK — TaMeT (CrnepMaTo30u[l, SHUIEKJIeTKa) — CIEPMATOT€HE3 U OBOTCHE3.
OCcoOCHHOCTH CTPOCHHS SUIEKICTOK U crepMaTo3ouaoB. OTuiogoTBOpEeHUE.
[Taprenorenes.

WunuBunyanbHoe pa3BuTHe  (OHTOreHe3). OMOpPHOHAIIBHOE  pa3BUTHE
(amMOpuorenes). Jrtanbl SMOPHOHATIBHOTO PA3BUTHUS Yy MO3BOHOYHBIX >KUBOTHBIX:
npoOsieHne, TacTpyisnus, opraHoreHes. [loctamOpuoHanbHOE pa3BuTHE. THITBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: MPsAMOE, HemnpsaMoe (JInuyuHOuHOeE). BiusHue



Cpenbl Ha Pa3BUTHE OPTraHW3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOACTBA.

Poct u pasButue pacteHuii. OHTOT€HE3 IBETKOBOTO PACTEHHS: CTPOCHUE
CEMEHU, CTAINU Pa3BUTHS.

JleMoHCcTpanuu:

Tabmuuet m cxembl: «DOpMBl Pa3MHOXKEHUSI OPraHU3MOBY, «JlBoitHOE
OIUIOJIOTBOPEHUE y ULBETKOBBIX pacTeHuid», «BereratTuBHOE pa3MHOXKEHUE
pactenuity, «J/lenenue xkietku Oaxtepuit», «CTpoeHHUE TOJIOBBIX KIETOKY,
«Ctpoenne xpomocoMbl», «Knerounsrit mukim», «Pemmukanus JHK», «Mwutosy,
«Menos», «IIpsmoe u HenpsMOe pa3BUTHEY, «l amMeTOreHe3 y MJIEKONUTALIUX U
4yea0BeKa», «OCHOBHBIE CTAIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MUKPOIPENAPATHI «Cnepmarozonasl
MJICKOMUTAIOIIETO», «SUIEKIeTKAa MIICKOMUTAoNEro», «Kapuokuues B KJETKax
KOpElIKa JyKa», MarHUTHAas MOJEJb-alIuivKanusa «J/leeHne KIeTKu», MOJEIb
JIHK, monens MeTadazHON XPOMOCOMBI.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlaGoparopnass pabora Ne 3. «HaGmiomeHme MmTO3a B KIETKaX KOHYHMKA
KOpENIKa JJyKa Ha TOTOBBIX MUKPOIIpENaparaxy.

JlaGoparopuas pabota Ne 4. «M3yueHuwe CTpOEHHS IOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOMIPENapaTaxy».

Tema 6. HacsieACTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmet u 3amaum reHeTuxku. Mictopus pa3BuTusa reHeTuku. Poss nuronoruu
U OMOPHOJIOTMM B CTAHOBJICHUM T€HETHKU. BKJaj pOCCHMCKUX W 3apyOeKHBIX
Y4EHBIX B pa3BUTHE TEHETHUKU. METOJbl TEHETUKH (TUOPUAOJIOTHYECKUM,
LUTOT€HETUYECKUH, MOJEKYISIpHO-TeHeTHUeCKUi). (OCHOBHBIE T'€HETUYECKUE
noHATHS. [ eHeTnUeckass CHMBOJIMKA, UCTIOJIb3yEMasi B CXEMax CKPEIIUBAHUM.

3aKOHOMEPHOCTH HACTIEIOBAHUA MPU3HAKOB, YCTaHOBJIEHHbIE ['. Menaenem.
MonorubpugHoe ckpenBaHiue. 3akoH eAuHooOpasusi TUOPUIOB MEPBOTO
nokoyieHus. IlpaBuino JOMUHMpOBaHMS. 3aKOH pACHICIUICHUS TPU3HAKOB.
['unoresa yuctorel ramer. [1oaHOE M HEMOJTHOE TOMUHUPOBAHUE.

JlurnOpuHoe  CKpelMBaHWE. 3aKOH  HE3aBUCHMOIO  HacleJ0BaHUs
npu3HakoB.  lluToreHeTnyeckue  OCHOBBI  JUTHOPUAHOTO  CKpELIMBaHUS.
Ananusupyrolee ckpemupanue. Mcrnonp30BaHnne aHAIM3UPYOIIETO CKPEIUBAHUSA
JUTSI OTIpE/ICTICHUS TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue npusHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBAaHHMIO T'€HOB. HapylieHne CuerieHusi TeHOB B PE3yJIbTaTe
KPOCCUHIOBEpA.

XpOoMOCOMHas TEOPHsI HACJIEACTBEHHOCTH. | €HETUYECKHE KapThI.



I'enernka mosa. XpoMOCOMHOE OINPENENICHUE MoJia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['omMoramerHele W TreTeporameTrHble oOpraHusMmsbl. HacienoBanue
IPU3HAKOB, CLEIUICHHBIX C IIOJIOM.

N3meHnunBOCTh. BHIbl HK3MEHYMBOCTHU: HEHACEICTBEHHAS U HACJICACTBCHHAS.
Ponmp  cpenpl B HEHACIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHUKA
MOAU(PUKAIIMOHHON U3MEHUYMBOCTU. BapualimoHHbIN psijJl M BapualliOHHAs KPUBasl.
Hopma peakumnu npusHaka. KolMuecTBEHHbIE M KAaYECTBEHHBIE NPU3HAKK M HX
HopMa peakiuu. CBoiicTBa MOAU(DUKAIIMOHHONW U3MEHUYHUBOCTH.

HacnenctBeHHasi, wiM TE€HOTHIHMYECKAs, W3MEHUYMBOCTh. KoMOWHaTHBHAS
W3MEHYMBOCTh. Meio3 U TOJOBOM TMpOIECC — OCHOBA KOMOWHATHUBHOM
M3MEHUYMBOCTU. MyTalmoHHast ”3BMeHYnBOCTh. Kiaccudukanus Mmytauuii: reHHbIe,
XpPOMOCOMHBIE, TeHOMHbIE. HacToTa 1 mpU4uHbBI MyTaluii. MyTareHabie (HaKkTopBbl.
3aKOH TOMOJIOTHYECKHUX PSJIOB B HaclieACTBeHHOM n3menunBoctu H. . BaBuiosa.

BresanepHas HacneACTBEHHOCTh U U3MEHUYNUBOCTD.

I'enetuka uyenoBeka. Kapumorun uenoBeka. OCHOBHBIE METOABI T'€HETHKHU
YeJIOBEKA: TeHeaIOTHYCCKUM, OIM3HEIOBEIN, IIUTOTCHETUUCCKUM, OMOXUMHUYCCKHM,
MOJIEKYJISIPHO-TE€HETUYECKHUM. CoBpemeHHOE ONPEAEIECHUE TE€HOTHIIA:
[IOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIUPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[1[[P-ananu3a. HacnencTtBeHHble 3a00yieBaHUSI 4YeJOBEKAa: TeHHbIE OO0JIE3HHU,
00JIe3HU C HACJEACTBEHHOM MPEApPACHONIOKEHHOCTHIO, XPOMOCOMHbBIE OOJIE3HHU.
Comarnueckue u reHepaTuBHble MyTanuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0pOBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHUIAKTUKY U JICUCHUSI TEHETUYECKUX
0osne3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTHPOBAHUE. 3HAYEHUE MEIUIIMHCKOU
T€HETUKH B MPEJOTBPAIICHUH U JICYCHUU TeHETUYECKUX 3a00JIeBaHUI YeIOBEKA.

JleMmoHCcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodeer-Pecosckuii, H. Y. BaBunos.

Tabmuiet  u cxeMbl:  «MOHOTMOpPUIHOE  CKpelllMBaHUE U €ro
[IUTOT€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHHS] M €ro LUTOreHEeTUYecKas
OCHOBa», «3aKOH  YHCTOTHI  ramer», «JlurubpumHoe  CKpenuBaHuey,
«lluTtonornyeckue  OCHOBBI  JUTMOPUIHOTO  CKpellUBaHus»,  «Meho3y,
«B3auMoneiCTBUE QJUICNIBHBIX TE€HOB», «l€HETMYeCKue KapThbl pACTEHUM,
KUBOTHBIX U 4eNOBeKa», «l'eHeThka moJia», «3aKOHOMEPHOCTH HACJEeIOBaHUS,
CLUCIUIEHHOIO C mnoJioMm», «KapuoTumnsl uyenoBeka U KUBOTHBIX», «Buubl
U3MEHUMBOCTWY», «MonudukanronHas M3MEHUMBOCTH», «HacnemoBanue pesyc-
(daxTopay, «I'eHeTuKa rpynn KpoBu», « MyTallMOHHAs U3MEHYUBOCTD.

O6opynoBanue: MopAeIU-anIUIMKauu «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Henonnoe momuHupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOMY», MHUKPOCKON W MuKporpenapar «J[pozodwmra» (HOpMa, MyTaruu
(bOpMBI KPBUILEB M OKPACKH Tela), repdapuid «I"opox mOoCeBHOIM.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

JlabopatopHast pabotra Ne 5. «3yuyeHue pe3yiabTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEUIUBAHUS Y IPO30(HIIbI HA TOTOBBIX MUKPOIIPEIapaTaxy.

JlaGopartopnas padora Ne 6. «M3ydenne MoauUKalIMOHHOW U3MEHUHUBOCTH,
NOCTPOCHHE BapUALIMOHHOIO PsAJla U BAPUALMOHHON KPUBOW».

JlaboparopHasi pabora Ne 7. «AHanu3 MyTauuil y apo30(puiabl HA TOTOBBIX
MHKpPOITpENapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBlieHME€ U aHAIW3 POJIOCIOBHBIX
YEJIOBEKAY.

Tema 7. Cenekuusi opranuzmMoB. OCHOBbI 0MOTEXHOJIOTUH.

Cenekuusa Kak HayKa W MPOIECC. 3apOKICHUE CENEKIMU U JOMECTUKAIUS.
Yyenne H. UW. BaBunoBa o0 1eHTpax MNPOUCXOXKACHUS W MHOT000pa3us
KyJbTYpHBIX pacTeHui. LIEHTpbl NpOUCXOXKAECHUS JOMAIIHUX XUBOTHBIX. COpT,
IIOpoJ1a, ITAaMM.

CoBpeMeHHbIE METO/bI CeleKUNUA. MaccoBbId 1 MHAMBUAYAJIbHBII OTOOPHI B
CEJEKIIMM PACTEHUHM U KUBOTHBIX. OLIEHKa 3KCTEpbepa. BIM3KOpOICTBEHHOE
ckpeniBaHue — HUHOpuAMHr. Yucras auHus. CKpeluMBaHME YHUCTBHIX JIHHHIM.
['erepo3uc, wnu rudbpuaHas cuia. HepoacTBeHHOE CKpelMBaHUE — ayTOPHIUHT.
Otnanénnas rubpummuzanus U €€ ycnexu. VCKycCTBEHHBIM MyTareHes u
MOJyYEHHE TOJIMILUIONJOB. JIOCTUXKEHUSI CENEKIMU PACTEHUM, >XUBOTHBIX U
MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab MPOU3BOACTBA. |'€HHAsg HMHXEHEpHUs. IJTambl
co3ganus pexomObunantHoW JIHK wm Tpancrennnix opranm3moB. Kierounas
nHxeHepud. Kiietounsle KylbTypbl. MUKPOKIOHAJIBHOE PA3MHOXKECHUE PACTECHUM.
KiloHnpoBaHne BBICOKONPOAYKTUBHBIX CEJNBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

OKkojoruyeckue M 3Tudeckue  npodsembl. MO  —  reHeTHuyecku
MOIU(ULIIMPOBAHHBIE OPTaHU3MBI.
JleMoHCTpauuu:

IToptpers: H. 1. BaBunos, 1. B. Muuypun, I'. [I. Kapneuenko, M. @.
HMBaHoB.

Tabmumel 1 cxembl: Kapra «lIeHTpPHI MPOMCXOXKICHHS M MHOroo0Opa3us
KYJIbTYPHBIX pacTeHuit», «Iloposbl 1oMalIHUX KUBOTHBIX», «CopTa KyJIbTYypPHBIX
pactenuity, «Otnanénnas rudpuanzanus», «Padorsl akagemrka M. @. BanoBay,
«Tomumnongus», «OObEeKThl OuoTexHonorum», «KiaeTouHele KyJIbTyphl U
KJIOHUpOBaHue», « KoHCTpynpoBaHuE U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHHE: MYJISDKH TUIOJIOB M KOPHEIIOAOB UKUX (DOPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKOX03UCTBEHHBIE PACTCHUS.



JlaGopaTopHble M NpakTHYecKue padoThbl:

Okckypeuss «OCHOBHBIE METOABl M JOCTHXKEHUSI CEJEKIMU PACTEHUU U
KUBOTHBIX (Ha CEJEKLIMOHHYIO CTaHLHIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SHCTBO, J1abOpaTOpHUIO
arpOyHUBEPCUTETA WM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIHOHHASE 0HOJIOT HSI.

[Ipennochuikn BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPHHU. OBOJIOLMOHHAA
Teopusi U €€ MecTo B Ouoioruu. BiusHue 3BONIOIMOHHON TeOpuM Ha pa3BUTHE
OMOJIOTHH U APYTHUX HAYK.

CBuzerensctBa HBomonuu. [lameoHTONOrHYECKHE: MOCIEI0BATEIbHOCTD
MOSIBJIEHUS BHJIOB B MAJEOHTOJOTMYECKOM JIETONMMCH, TMEPEXOJHbIE (OPMBI.
buoreorpadgudeckue: cxoncTBo u paznuuue payH u Ghaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA W Pa3IMyuds AMOPHUOHOB pa3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHYHbIEC, AHAJIOTHYHbIE,
PYIMMEHTApHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMHUYECKHE: CXOJICTBO
MEXaHHU3MOB HACJIE/ICTBEHHOCTH ¥ OCHOBHBIX METa0OJMYECKHX MyTeH Yy Bcex
OpraHU3MOB.

OpomonmonHas teopust Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBMDKyIIME CHJIBI 3BOJIIOLMM BHJIOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXEHHUE MPU OTPAHUYEHHOCTH PECYPCOB, HEOIPEAEIEHHAs W3MEHUYUBOCTD,
0opb0a 3a CyIecTBOBaHHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostouu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MuxkpoaBosrorus. [lomynasiuus kak eAMHUIA BUAA U SBOJIIOLUH.

JBuxymue cuibl ((hakTOphI) SBOIIONMK BHUJIOB B MPUPOJE. MyTallMOHHBIHI
npolecc ¥ KOMOWHATHMBHAsT W3MEHYMBOCTH. llomymsimoHHBIE BOJIHBI U JAperd
reHoB. M3ossuus u Murparusi.

EctecTBeHHbI1 0TOOp — HampaBisaOmMi  (pakTtop 3BomonUU. DOpMEI
€CTECTBEHHOTO 0TOODA.

[Ipucnoco6IeHHOCTh OpraHU3MOB Kak pe3yibTaT 3BOdIONUU. [IpumMepsr
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(h03bl U UAHOATANTAI[H.

Bun wu BugooOpasoBanue. Kpurtepunm Buma. OcHOBHbBIE  (DOpMBI
BUJI000pa3oBaHus: reorpauyeckoe, IKOJIOIrHYECKOe.

MaxkpooaBomnorusi. DopMbl  3BONIONUMU:  (QUIETHUYECKAsi, JTUBEPreHTHAs,
KOHBEpreHTHas, napasuiesbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxneHne OT HecleUUaaIu3upOBaHHBIX NpeakoB. [Iporpeccupyromas
cnenuanu3anys. AJanTuBHAs paguanus.

JdeMoHCcTpanuu:



IToptpetsl: K. Jlunneit, XK. b. Jlamapk, Y. Jlapeun, B. O. Koanesckuii, K.
M. Bap, 3. I'ekkensb, . Mrosuiep, A. H. CeBepiios.
Tabnuiel u cxembl: «Pa3BuTHE OPraHMYECKOro Mupa Ha 3emiiey, «3apoIbIIu

MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukcy, «Dopmel  OOprOBI  3a
cymectBoBanne», «EctecTBeHHBIN 0TOOPY», «MHOTO0Opa3ne COpPTOB PACTCHUINY,
«MHoroo6pazue  TOpoJ  >KMBOTHBIX), «ITonmynsauuny», «MyTaunoHnHas

U3MEHUYUBOCTHY», «ApoMopdossy, «Hamoananrauum», «OOmas aereHepanus»,
«/IBmxymue cunbel 3Bomouun», «Kapra-cxema wMapuipyra nyrtemectBus Y.
JHapBuna», «bopbba 3a cymiectBoBanue», «lIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3zoBaHuE», « IKOIOTHUECKOE BHI000PA30BAHUE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C PA3IMYHBIMU TUIIAMHU OKPACKH,
Ha0oOp TJIOJIOB M CEeMsH, KoJuieKuusi «l[IpuMepbl 3alIMTHBIX TPUCIOCOOJICHUN Yy
AKUBOTHBIX», MOJenb «OCHOBHBIE HANpaBJIEHHUS SBOJIOLUNY», 00bEMHAA MOJEIb
«CTpoeHue roJIoBHOrO0 MO3ra T0O3BOHOYHBIX).

buoreorpadguyeckas kapra wmupa, KoJuleKuusa «@DOpMbl COXPAHHOCTH
HCKOIMAEMbIX JKMBOTHBIX M pacTeHUi», Mojenb anmukanus «llepexpéct
XpOMOCOM», BJIaxHble Tmpenaparel «Pa3Butne Hacekomoro», «Pa3Butue
JSATYIIKW», MUKpornpemnapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbI KPBUILEB U
OKpacKH TeJa).

JlabopaTopHble U NPpaKTHYEeCKHE PadOThI:

Jlabopatopuasi padora Ne 1. «CpaBHeHHE BHIOB MO MOP(HOIOTHIECKOMY
KPUTEPHUIOY.

JlabopatopHnas pabdota Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHU3Ma U
€€ OTHOCUTENIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHMe U Pa3BUTHE KU3HU HA 3eMmJie.

JloHay4yHblE TPEACTaBICHUS O 3apOXICHUM >XU3HU. HayuHbpie rumoressl
BO3HUKHOBEHHUSl JKM3HM Ha 3emiie: aOWOreHe3 MW MaHClepMusa. XUMHUYecKas
ABOJIONMS. AOHOTEHHBIA CHUHTE3 OPraHWYECKHX BEIIECTB M3 HEOPraHUYECKUX.
DKCIEPUMEHTAIbHOE TOATBEPKACHUE XUMHUUECKOH 3BoIoIMU. HavanbHbie Tamnsl
ouonornyeckoi sBomoruu. ['unoreza PHK-mupa. ®opmupoBanne meMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHHME IPOTOKJIETKU. llepBble KIETKM M HX HBOIIOLMS.
DopMHUPOBAHUE OCHOBHBIX T'PYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuonam. Karapxeil. Apxeiickas u
nporepo3oiickas dpbl. llameo3olickas spa U e€ mepuoabl: KeMOpPUKCKU,
OPAOBUKCKHH, CHITYPUHUCKHAM, JEBOHCKUI, KAMECHHOYTOJIbHBIN, IEPMCKHUU.

Me3so301ckas 3pa U €€ NEPUOBI: TPUACOBBIN, OPCKUI, METIOBOM.

KaiiHo3omckass 3pa u €€ mnOepuoAbl: MAJICOTCHOBBIM, HEOrECHOBBIN,
AHTPOITOI€HOBBIN.



XapakTepucTuka KiMMaTa W TeoJIOTMYECKUX MpoiieccoB. OCHOBHBIE 3TaIlbl
HBOJIIOIIMU PACTUTEIBHOTO M JKMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [l0osiBIIeHUE, paclBET U BEBIMUPAHUE TPYIIN )KUBBIX OPTaHU3MOB.

Cucrtema OpPraHMYECKOro MHpA Kak OTpaxeHue 3BOIoNuU. (OCHOBHBIC
CHUCTEMATHYECKHUE TPYIIIbI OPTaHU3MOB.

DBOJIIOIMSA YeNIOBEKa. AHTPOMOJIOTUS KaK Hayka. Pa3BuTre npencTaBieHui o
MPOUCXOXKICHUM 4YeI0oBEeKa. MeToabl u3yuyeHus aHTpomnoreHeza. CxoACTBa U
pa3In4us 4EJIOBEKA U )KUBOTHBIX. CUCTEMATUUYECKOE MOJOKEHNE YEIOBEKA.

JIBrkynme cwibl  ((akTopsrn) aHTpOIOreHe3a. Hacnencreennas
M3MEHYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH o00pa3 JKHU3HH,
U3TOTOBJICHUE OPYAUN TPyAa, MBIIIJIEHUE, PEUb.

OCHOBHBIE CTaIMM Y BETBU 3BOJIIOLIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenblid, YemoBek npsMoxoasmuid, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHbIii. Haxonku HMCKOMaeMbIX OCTAaTKOB, BPEMs CYIIECTBOBaHHUA, 00JACTh
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 KU3HU, OPYIH.

YenoBeueckue packl. OcCHOBHBIE  OOJbIIME  pachl:  €BPOIEOUIHAS
(eBpasmiickas),  Herpo-aBcTpajiowjaHas  (PKBaTOpHalbHas),  MOHTOJIOMJIHAS
(a3uaTcko-amepukaHnckas).  YepTsl  NPUCIOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CyHIECTBOBaHMS. EJMHCTBO 4E€IOBEUECKHUX pac.
Kpuruka pacusma.

JlemoHcTpanum:

IToptpersr: ®@. Penu, JI. Ilactep, A. WM. Onmapun, C. Mumnnep, I'. FOpu, Y.
JlapBuH.

Tabmumel U cxembl: «Bo3aukHoBeHne CoTHEYHOM cUCTEMBI», «PasButue
opraHuueckoro mupa», «PactutenpHas KkieTka», <OKuUBOTHas  KieTKay,
«IIpokapuornueckas kietka», «COBpPEMEHHas CHUCTEMa OPraHUYECKOr0 MHPay,
«CpaBHEHHE aHATOMHUYECKMX YEepPT CTPOCHHUS YEJIOBEKAa M YeJIOBEKOOOPa3HBIX
00e3psH», «OCHOBHBIE MeCTa MAJICOHTOJOTUUECKUX  HAXOJOK  MPEIKOB
COBPEMEHHOI0 4YEJNOBEKay», «llpeBHenmmue moam», «lpeBaue moan», «llepBbie
COBPEMEHHBIE JI0/IN», «HET0BEYECKHUE PACHD».

O6GopynoBanue:  Mymsoku  «[IpoucxoxkaeHue — denoBeka»  (OIOCTHI
aBCTpAJONMUTEKa, MUTEKAHTPOIA, HEaHJEPTaliblla, KPOMaHLOHIIA), CJICNKUA WU
M300pKCHHUSI KAMEHHBIX OpYyIui TEpPBOOBITHOTO dYeIOBeKa (KaMHH-YOMIEPHI,
pyomia, ckpebna), TreoXpoHOJOrHYecKas TaOnuIa, KOJUICKIUsI «DopMbl
COXPAaHHOCTU MCKOMAEMBIX KUBOTHBIX U PACTEHUI.

JlabopaTopHble U NpaKTHYEeCKHE PadOThI:

[Ipaktrueckas padora Ne 1. «M3ydeHne MCKOMAEMbIX OCTATKOB PACTCHUN H
KUBOTHBIX B KOJIICKIHSIX).



DKCKypcHUs «IBOJIOIUSI OPraHUYECcKoro Mupa Ha 3emje» (B €CTECTBEHHO-
Hay4HBIN WIN KpaeBEeIUECKUN My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:Kaias cpeaa.

DKoJIOrHs Kak Hayka. 3afadyd ¥ pa3aenbl 3KOJOTUH. MeTOobl 3KOJIOTMYECKUX
HCCJIEI0BAHNNI. DKOJIOIrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIIHAs, MOYBEHHas,
BHYTPUOPraHU3MEHHasI.

Okonornyeckue (akrtopel. Kriaccupukamuss SKOJOTHYECKUX (PAKTOPOB:
abuoTnueckue, OHOTHYECKHME W aHTpONoreHHble. JlelcTBHE HKOJIOTUYECKUX
(aKTOpOB Ha OPTAaHU3MBI.

AbGuotnueckue (akTopbl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPHOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEWCTBHIO  Aa0MOTUYECKHX  (DAKTOPOB.
buonornueckue puTMBI.

buotnyeckue  ¢aktopel.  Bumel = OMOTHYECKMX ~ B3aUMOJICUCTBHIA:
KOHKYPEHI[US, XUIIIHUYECTBO, cuMOuno3 u ero ¢opmsl. [lapazutusm, koonepaius,
MyTyajiu3M, KOMMEHCAJIM3M (KBapTHUPAHCTBO, HaXJEOHUYECTBO). AMEHCAIM3M,
HelTpanu3M. 3HadeHHEe OWOTHYECKUX B3aUMOJCUCTBUN i CyIIECTBOBAHUS
OpPraHHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XAPAKTEPUCTUKU nomysanuu. OCHOBHBIE IMOKa3aTelu
MOMYJISIUMU: YHMCIEHHOCTh, IJIOTHOCTh, POXKJIa€MOCTh, CMEPTHOCTh, MPHUPOCT,
Murpanus. J[mHaMuka 4uCcI€HHOCTHU MOMYISIUU U €€ PEryJIsiusl.

JemoncTpanum:

[Toptpetsi: A. I'ym6onbar, K. @. Pynbe, O. I'ekkens.

Tabmuupl 1 cxembl: kapta «lIpupoansie 30HbI 3emin», «Cpenbl oOUTaHUS
opranusMoBy», «®Potonepuoausm», «llonmymsaunm», «3aKOHOMEPHOCTH poOCTa
YHCJIICHHOCTHU NOMYJISIUU HHDY30pUH-TYhenbk», «llumieBsie nenmy.

JlaGopaTopHble U NpaKTHYEeCKHE PadOThI:

Jlabopartopnas pabota Ne 3. «Mopdosiornyeckre 0COOEHHOCTH pacTeHUN U3
Pa3HBIX MECT OOHUTAHH.

JlabopatopHast pabota Ne 4. «BnusHue cBeta Ha poCT U pa3BUTHE YEPEHKOB
KOJIEyCcay.

[Ipaktruueckas pabota Ne 2. «IloacyéT NI0THOCTH NOMYJSUUNA Pa3HBIX BUIOB
pacTEHUI.

Tema 4. CooOmecTBa 1 IKOJIOrH4eCKHE CHCTEMBI.

CooO1iectBO Oopranu3mMoB — OuoieHo3. CTpyKTypbl OuoOIleHO3a: BHI0Basd,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Buabl-momuHantel. CBsi3M B
ouorneHose.

Okonoruyeckue cucrembl (dKocuctemsbl). [lonsitue 00 »sKocucreme u
ouoreornieHoze. DOYHKIMOHANBHBIE KOMIIOHEHTHl 3KOCHCTEMbBI: IMPOAYLIEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBOpoT BElIECTB U MOTOK SHEPTHUHU B SKOCHUCTEME.
Tpoduueckue (muieBble) YPOBHU OJKOCHUCTeMBI. [luieBbie I1emd W CEeTH.
OcHOBHBIE TOKa3aTeIu HKOCUCTEMBbI: OMoMacca, MNPOAYKIHUS. DKOJIOTHYECKHE
nupamMubl: MPOAYKUHUH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA 3KOCHCTEM:
YCTOMYUBOCTh, CAMOPETYJIALMSs, pazBuThe. CyKieccusl.

[IpuponHbie PKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOHWHOTO
WM IIHPOKOJIMCTBEHHOTO JIEca.

AHTpPONIOTE€HHBIE  DKOCUCTEMBI.  ATPO3KOCUCTEMBL. Y POOIKOCHCTEMBI.
buonoruueckoe u X03sUCTBEHHOE 3HAUEHUE arpPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasznooOpaszue kak @akTtop ycroWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTUYECKOT0 pazHooOpasus Ha 3eMIie.

VYuenue B. U. Bepnanckoro o 6uocdepe. I'panuiibl, cocTaB U CTPYyKTypa
ouocheprr. Kuoe BemectBo u ero (ynkmuu. OcobeHHOCTH OMochepb Kak
robanbHON 3KocucTeMbl. J[nHaMuuyeckoe paBHOBEcHME U OOpaTHas CBSA3b B
ouocdepe.

KpyroBopoThl BellecTB 1 OMOT€OXMMHYECKUE IUKJIIBI 3JIEMEHTOB (yriiepoaa,
a30Ta). 30HATBHOCTH OMocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenoseuecTBo B Omochepe 3emiin. AHTPOIIOreHHbIe H3MEHEHUs B Ouocdepe.
['mobGanbHbIE 3KOJIOrHYEeCKUE TPOOIIEMBbI.

CocyiiecTBoBaHuE MIPUPOBI u YEJI0OBEUECTRBA. CoxpaHnenue
O6ropazHoo0Opasusi Kak OCHOBa ycroitunBoctu Omnocdepsl. OCHOBaA paliMOHATBHOTO
YIpaBICHUS NPUPOJHBIMU pECcypcaMd W HUX HCHOoJb30BaHue. JlocTmkeHus
OHMOJIOTUHU U OXpaHa MPUPOJIbI.

JdeMoHCcTpanuu:

[Moptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepuanckuid.

Tabnuuel u cxembl: «llumieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«IIpuponnbie coobmiectBay, «llenmu nutanus», «IKOJOTUYECKAs] MUPAMHIAY,
«buocdepa u yenopek», «IKocUCTEMA HTUPOKOJIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWMHOro Jjeca», «buoneHo3 Bomoéma», «ArponeHosd», «lIpumepHbie
AHTPOIIOIEHHBIE  BO3JCUCTBHUS HA IpupoAy», «BaxHeWmne HMCTOYHUKHU
3arpsi3HEHUs BO3AyXa M TPYHTOBBIX BOA», «IlouBa — BakHEHIIas COCTaBIAIOIIASL
ounochepr», «DakTopsl Aerpaganuu nousy, «llapHukoBsiil 3¢ dexT», «DaKkTopsl
PaAMOaKTUBHOTO 3arps3HeHus Ounocdepb», «OOmas cTpykrypa Ouochepsn,
«PacnipocTpanenue xu3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopot azora B mpUpoAe».

O6opynoBanue: Mopenb-anmukanus «Tunudnele OUOLEHO3bI», repdapuid
«PactutenpHbie COOOIIECTBaY, KOJIEKIIUM «buorieHos», «Bpeaurenn BakHEHIITHX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu W  KOJUICKIIUU pACTeHUH W
KUBOTHBIX, IPUHAUICKAIINE K PAa3HbIM SKOJOTMYECKMM TpPYyIIIaM OJHOI'O BHUA,



Kpacnass kuura Poccuiickoii ®denepanuu, u300paxeHUs OXPaHIEMBIX BHUIOB
pPAaCTEHUH U )KUBOTHBIX.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITIPOITPAMMBI 110
BMOJIOTMN HA  BA30BOM  YPOBHE CPEJHEI'O  OBIIET'O
OBPA3OBAHI

Cornmacio ®I'OC COO, ycraHaBiauBarTCs TpeOOBaHUSA K pe3yibTaTam
OCBOGHHUS  OOydYaloIUMHUCS TPOrpaMM  CpemHero oOmero  oOpa3oBaHHS:
JUYHOCTHBIM, METAPEIMETHBIM U MIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpyKType JIMYHOCTHBIX pe3yJlbTaTOB OCBOCHUs mnpeaMmera «buosorus»
BBIJICJICHBI CJIEAYIONIME COCTaBIISAIOIIME: OCO3HAHUE O0YYaIOIIMMUCS POCCUIMCKOM
rPAXIAHCKOM UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIbHOCTH
U CaMOONPEACNICHNUI0, HaJIM4ue MOTHBAalMM K  OOy4YeHWI0  OWOJOoTHhH,
I[EJICHANPABIICHHOE DPAa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE
KJIIOYEBBIX I[IEHHOCTEH W HCTOPUYECKHX TPAJAMIMN pa3BUTUS OHOJIOTHMYECKOIrO
3HaHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIMXCSI PYKOBOJICTBOBAThCS B CBOEH
JNESATEIbHOCTA LEHHOCTHO-CMBICJIIOBBIMU  YCTAaHOBKAMH, IPUCYIIMMHU CHUCTEME
OMOJIOTUYECKOTO  O0pa3oBaHUs, HAIWYUE OSKOJOTUYECKOTO TPABOCO3HAHMS,
CIIOCOOHOCTH CTAaBUTh 1IEJIU U CTPOUTD KU3HEHHBIC TITAHbI.

JIMYHOCTHBIE PE3YJIbTATHI OCBOCHUS NpeaMeTa «buonorus» NOCTUTarTCs B
€MHCTBE YYEOHOM U BOCHUTATEILHOM JEATEIbHOCTU B COOTBETCTBUU C
TPaJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IEHHOCTSIMH, MPUHSATHIMU B OOIECTBE NMpPAaBWJIAMH U HOPMaMH
MOBEJICHUSI U CHOCOOCTBYIOT MpOIECCaM CaMOIIO3HAHUsS, CAaMOBOCIUTAHUS U
CaMOpAa3BUTHUSA, PpA3BUTUA BHYTPECHHEHM TMO3WLHMM JIMYHOCTH, MATPUOTU3MA,
YBQXXEHHUS K 3aKOHY W IIPABONOPSAKY, YEIIOBEKY TPyJa U CTapLIEMy ITOKOJICHUIO,
B3aMMHOTO YBa)XEHHUs, OEpPEXKHOr0 OTHOIICHUS K KYJIbTYpPHOMY HACIEAUIO H
TPpaAULMSAM MHOTOHAIMOHAIBHOTO Hapoja Poccuiickon Penepauuu, npupone u
OKPYXarUIen cpelie.

JIndHOCTHBIE pe3yJbTaThl OCBOCHUS YyuyeOHOro mpenmera «buonorus
JOJIKHBI OTPaXKaTh TOTOBHOCTb M CIIOCOOHOCTh 00YYaIOIIMXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUEHTAIlMi, TO3UTUBHBIX BHYTPEHHHMX  YyOEXKJEHHH, COOTBETCTBYIOIIUX
TPaJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO OOIIEeCTBa, PACHIUPEHHE >KHU3HEHHOTO
OIbITA U OIBITA IEATEIBHOCTU B MPOLIECCE Peaav3allid OCHOBHBIX HAIlPaBIICHUU
BOCITUTATEJIbHOMU JIESTEIbHOCTU, B TOM YHUCJIE B YACTH:

1) rpa:x1aHCKOr0 BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIUNA 00YUaIOIIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO WJIEHA POCCUICKOTO OOIIECTRA;



OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX MpaB M OOSI3aHHOCTEH, YyBa)KEHUE
3aKOHA U MPaBOIOPSAIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JESATEIBHOCTH IIPU CO3NAHUU
y4eOHBIX MPOEKTOB, PEUICHUHU YYEOHBIX U MO3HABATEJbHBIX 3aJlay, BHITIOJTHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3WIIMIO 110 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBATH B CBOMX JACHCTBUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aUMO/JICUCTBUS JIOJICH C Pa3HBIMU YOCKACHUSMHU, KYJIbTYPHBIMU LIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHEM;

TOTOBHOCTb K COTPYAHUYECTBY B IHIPOLIECCE COBMECTHOI'O BBIIOIHEHUS
y4eOHBIX, TO3HABATEILHBIX W MCCIEAOBATENBCKUX 3a/lad, YBaKUTEIHLHOTO
OTHONICHUSI K MHEHHUIO ONIMOHEHTOB MpPH OOCYXICHHH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPKAHUS;

TOTOBHOCTh K TyMaHUTAapHOM U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMSA:

c(hopMHUPOBAHHOCTH POCCUNCKOU rpakIaHCKOU WJICHTUYHOCTH,
MaTpUOTU3Ma, YBAXEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTU IEpE.
Ponunou, ropmoctu 3a CBOM Kpau, CBOK PonanmHy, CBOM S3BIK U KYJIBTYDY,
MPONUIOE ¥ HACTOAIIEE MHOTOHAIIMOHAILHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHONIEHUE K MPUPOJHOMY HACIEIUIO U IMAMATHUKAM IMPUPOJBIL,
NOCTHMXKEHUSIM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAaHOBJICHHUE H
pa3BuTHE OWUOJOTUM, TOHUMAHUS 3HAYCHHS OHOJIOTUHM B TIO3HAHMHM 3aKOHOB
MIPUPOJIbI, B ’KU3HU YEJIOBEKA U COBPEMEHHOTr0 OOIIIECTBA;

ujeitHas yOeKJIEHHOCTh, TOTOBHOCTh K CIIyKeHHIO u 3amute OtedecTsa,
OTBETCTBEHHOCTb 32 €ro CyAb0y;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCHIICKOTO HAPOJA;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPUEHTHUPYACH Ha MOPAIbHO-HPABCTBEHHBIE HOPMBbI U ICHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOLICHHUE K CBOUM POJMTENSAM, CO3JaHUI0 CEMbU HA OCHOBE
OCO3HAHHOI'O TIPUHATHS LEHHOCTEM CEMENHOM JKU3HU B COOTBETCTBUU C
TpaguuusaMu Haponos Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAsl SCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYJa, OOIIECTBEHHBIX OTHOILIEHUH];



MMOHMMAHUE YMOIMOHATBHOTO BO3/ICHCTBUS )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPAKEHHUIO B PA3HBIX BUJAX HCKYCCTBA, CTPEMIICHUE
IPOSIBIATH Ka4ECTBA TBOPUYECKOW JIMYHOCTH;

5) ¢usnyeckoro Bocnutanusi, GOpMHPOBAHMS KYJIbTYPbI 310POBbSI U
IMOIMOHAJILHOIO 0JIaroNoJy4Yns:

MOHMMAaHUE W peaju3anus 370poBOTO0 U 0Oe3o0macHoro obpasza >KU3HH
(3mopoBoe  mUTaHUE, COOJIOJIGHHE TUTMEHUYECKUX TMpaBUI W HOPM,
cOQTaHCUPOBAHHBIM PEXUM 3aHATUA U OTAbIXa, peryispHas ¢undeckas
aKTUBHOCTH), OEpEKHOT0, OTBETCTBEHHOTO W KOMIIETCHTHOTO OTHOIICHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXHUYECKOMY 3/I0POBbIO;

NOHUMAaHHE LEHHOCTH TMPaBUJI HWHIMBUAYAIBHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSIX, YTPOKAIOIIUX 3JJ0POBbIO U KU3HU JIIOJICH;

OCO3HAHUE TMOCIEICTBUI U HEMPUATHUSI BPEAHBIX MPUBBIUEK (YMOTpEOICHUs
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTh K TPYAY, OCO3HAHHUE IIEHHOCTH MacTepCTBa, TPYA0JII00HE;

FOTOBHOCTh K AKTUBHOW AEATEIBHOCTH TEXHOJOTMYECKOM W COLUAIBHOU
HaIpaBJICHHOCTHU, CIIOCOOHOCTh MHHUIIMUPOBATH, TUIAHUPOBATH U CAMOCTOATEIHHO
BBIIIOJIHATB TAKYIO AESATEIbHOCTD;

HMHTEpEC K pa3inuHbIM cepam mpodeccuoHaIbHON AESTEILHOCTH, YMEHUE
COBEpIIAaTh OCO3HAHHBIK BBIOOp Oyaymeld mpodeccud ©  Pealrn30BBIBATH
COOCTBEHHBIC KU3HECHHbIC TUIAHBL;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHMIO W CaMOOOpa30BaHUIO Ha
MPOTSKEHUU BCEU KU3HU;

7) 3K0JIOrH4e€CKOro BOCIMTAHMS

HKOJIOTHYECKH I[€JI€CO00pa3HOE OTHOIICHHE K TMPUPOJEC KaK HCTOUYHUKY
KU3HU Ha 3eMJIE, OCHOBE €€ CyIlIECTBOBAHUS;

MOBBIIIICHWE YPOBHS DKOJOTUYECKOW KYyJIbTYphl: MPUOOPETEHHUE OIbITA
IJITAHUPOBAHUSI TIOCTYNIKOB H OLEHKM WX BO3MOXHBIX TMOCHEACTBUNA ISt
OKPYIKaIOIIEH CPEIbI;

OCO3HAaHHME TJ00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed uX
pelieHus;

CIIOCOOHOCTh HWCIOJIB30BaTh MPUOOpPETaeMble TPU U3YYCHUH OHOJIOTHH
3HaHMST W YyMEHHUS TIpU PEIICHUH TMpoOJieM, CBSI3aHHBIX C PalMOHAIBHBIM
OPUPOAOIIOIb30BAaHUEM  (COOJIIOIGHHE  MpPaBHJI  TOBEJIEHUA B MPHUPOJE,
HalpaBJICHHBIX Ha COXPaHEHHWE pPABHOBECHS B JKOCHUCTEMaxX, OXpaHy BHUJIOB,
AKOCHCTEM, Orochepsl);



AKTUBHOE  HENPUATHE JCUCTBHUM, NPUHOCAIINX BPEH  OKPYN aOUIEH
MPUPOJHON Cpelie, YMEHHE MPOrHO3MPOBATH HEOIArONMPHUSTHBIE KOJIOTHUYECKHE
NOCJIEICTBUS MPEANIPUHUMAEMBIX JIEUCTBUI U MTPENOTBPAIATh UX;

HAJIMYKUE PA3BUTOTO HKOJOTMYECKOTO MBIIIJICHUS, YKOJOTUYECKON KYIbTYPHI,
OIbITa JEATENbHOCTH JKOJIOTUYECKOM HANpPaBJICHHOCTH, YMEHUSA
PYKOBOJACTBOBATbCSI UMU B II03HABATEJIbHOW, KOMMYHUKATUBHOU U COLIMAJIBHOU
IPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOU JAEATEIBHOCTU IKOJIOTHYECKOM
HAMpaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NMO3HAHUSA:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAyKH M OOIIECTBEHHOW MPaKTUKH, OCHOBAHHOTO Ha JIUAJoOre
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPILICHCTBOBAHUE SI3BIKOBOM W YMUTATEIbCKOW KYJBTYpPbl KaK CpEICTBA
B3aMMO/JICHCTBUS MEXKY JIFOJbMHU U IMO3HAHUS MUPA;

NOHMMaHue creuu@ukn OUOJOrMM Kak HayKH, OCO3HaHUs €€ poiu B
(GhopMUPOBAHUU PAIMOHATBHOTO HAYYHOIO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPECTABICHUS] 00 OKpYXalollleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEIOBEKa U
oOmiecTBa, B MO3HAHUM NTPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpoOsieM
COXpPaHEHMS IPUPOIHOTO PAaBHOBECHS,

yOeKAEHHOCTh B 3HAYUMOCTH OWOJOTHUU JUIs COBPEMEHHOM ITMBWIM3AIUU:
oOecrieuyeHusT HOBOTO YPOBHS Pa3BUTHUS MEAWIIMHBI, CO3/IaHUE TEPCIICKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pEIIaTh PECYpCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEYECTBA, MOMCKA MyTeH BbIX0JIa U3 MIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
obecrieueHus1  mepexojla K  YyCTOMUMBOMY  Pa3BUTHIO,  PallMOHAJIBLHOMY
WCITOJIb30BAHUIO TIPUPOJHBIX PECypcoB W (POPMUPOBAHUIO HOBBIX CTAaHIAPTOB
KU3HMU;

3aMHTEPECOBAHHOCTh B TOJYyYEHUM OHUOJOTMYECKUX 3HAHMM B LEIAX
MOBBIIIIEHUS OOIIEH KYJIbTYpbl, €CTECTBEHHO-HAyYHOW TPaMOTHOCTH, Kak
COCTaBHOM YacTH (DYHKITMOHAILHON TPaMOTHOCTH OOydYarommxcs, GOpMHUPYEMOM
MIpY U3y4YEeHUU OMOJIOTHH;

NOHUMAaHHE CYIIHOCTH METOJIOB MO3HAHMS, UCMOJIb3YyEMBIX B €CTECTBEHHBIX
HayKaX, CHOCOOHOCTH HCIOJb30BaTh MOJy4aeMble 3HAHUS I aHaiu3a |
OOBSICHEHUS SIBIICHUN OKPYKAIOMIETO MHUPA M MPOUCXOMSINX B HEM M3MCHCHHM,
yMEHHUE JieJlaTh OOOCHOBAHHBIC 3aKIIOUEHHS HAa OCHOBE HAYYHBIX (AKTOB H
UMEIOIINXCS JAHHBIX C LIEJIbIO MTOJIYYEHHUS I0CTOBEPHBIX BBIBOOB;

CIIOCOOHOCTh CaMOCTOATENIBHO HCIOIb30BaTh OWOJOTUYECKUE 3HAHUS s
pemIeHus mMpo0OJieM B peabHBIX KU3HCHHBIX CUTYAITUX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIBHOCTH, T'OTOBHOCTH OCYLIECTBIISTH
IPOEKTHYIO M HCCIIEIOBATENIBCKYIO NESITENbHOCT MHANBUAYAIBHO U B TPYIIIE;



FOTOBHOCTH M CIIOCOOHOCTH K  HEOPEPHIBHOMY  OOpa30BaHUIO U
caM000pa30oBaHNI0, K AKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHUW MO OWUOJOTHU B
COOTBETCTBHH C KU3HEHHBIMU NMOTPEOHOCTSIMHU.

METAINIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbie pe3yiabTaThl OCBOCHUSI y4eOHOro mnpeamMera «buoiorus»
BKJIFOYAIOT: 3HA4YMMbIe I (OPMUPOBAHUS MHUPOBO33PEHHUS OO0YUAIOIIUXCS
MEKIUCIMUIUIMHAPHBIE (MEXIPEAMETHbIC) OOILIECHAYUYHbIE MOHSITHS, OTPaKarolIue
LETIOCTHOCTh HAy4YHOM KapTUHBI MHUpa M cHeuu@uKky METOJ0B IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPTHUs, SBJICHHUE, MPOIIECC,
CUCTEMa, Hay4YHbIN (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHS,
UcciieioBaHue,  HAOJIO/IeHHWe,  M3MEpPEHHE, HKCIEPUMEHT U APYIHX),
YHUBEpCaJIbHbIE y4eOHble JeicTBUsS (ITO3HABaTEIbHbIC, KOMMYHUKATHUBHBIC,

PETYJISTUBHBIE), o0ecreunBaroIne (dbopmHpoBaHue (yHKUMOHAIBHOU
rPaMOTHOCTH M COLMAJIbHOM KOMIETEHIMH OOYyYarolMXcs, CHOCOOHOCTb
oOyuarommxcs UCIOJIb30BaTh OCBOCHHBIE MEXIUCLUIUINHAPHBIE,

MUPOBO33PEHUYECKHE 3HAHUSI W  YHUBEpPCAIbHbIC YyueOHbIE JCHCTBUS B
ITIO3HABATEJIbHOM U COLMAJILHOM ITPAKTUKE.

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHHS IIPOTPaMMbI CpeIHEro oOIIero
00pa3oBaHUs IOHKHBI OTPAXKaTh:

Osjaanenue YHUBEPCAJIbHBIMU yueOHbIMH NMo3HABATeJIbHBIMHI
AEHCTBUSAMM:

1) 6a30Bble Joruvyeckue aeucTBUsi:

caMOCTOSITeIbHO  (OpPMYyNIHpOBaTh W aKTyaJlU3UpPOBaTh  MPoOJIeMYy,
paccmaTpuBaTh €€ BCECTOPOHHE;

WCIIOJb30BaTh NPU OCBOCHUM 3HAHUM MPUEMBI JIOTUYECKOTO MBIILJICHUS
(aHanu3a, cMHTE3a, CPaBHEHMSI, Ki1acCH(pUKaIMK, 0000IICHHS ), PAaCKPBIBATh CMBICIT
OMOJIOTMYECKUX TOHSATUN (BBIACIATh MX XapaKTEepHbIE MPHU3HAKH, YCTAHABIUBATH
CBSI3U C IPYTUMHU MOHSTHUSIMM);

ONpPENENATh LEJIW JEITEIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUH HX
JTOCTHKEHUS, COOTHOCUTH PE3YJIbTaThl ACATEIBHOCTHU C IMOCTABJICHHBIMU 1LIEIISIMU;

UCII0JIh30BaTh OMOJIOTMYECKUE MOHITHS sl OOBICHEHUS (PAKTOB M SIBJICHUMN
YKUBOU IIPUPOJBI,

CTPOUTH JIOTMUECKUE PACCYXKJICHUS (MHAYKTUBHbBIC, JEAYKTUBHbBIE, IO
aQHAJIOTUH), BBISIBIATH 3aKOHOMEPHOCTH WU MPOTHUBOPEYHS B pPaccMaTpHUBAEMbIX
SBJICHUSX, (DOPMYJIMPOBATH BHIBOIBI U 3aKITIOUCHHUS;

MIPUMEHSITh CXEMHO-MO/ICILHBIC cpeacTna TS MPEJICTABICHUS
CYIIECTBEHHBIX CBSI3€M U OTHOIICHHIN B M3y4aeMbIX OUOJOTUYECKUX OOBEKTAX, a



TakKe€  OPOTHUBOPEUYMI  Pa3HOTO  poOJAa,  BBIBICHHBIX B Pa3jMUYHBIX
MH(POPMALIMOHHBIX HCTOUYHUKAX;

pa3palaThiBaTh IUIaH PEIICHUs MPOOJIEMBI ¢ YYETOM aHaIM3a UMEKOLINXCS
MaTepHabHBIX U HEMAaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B ACSITEILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKHU MOCIIEACTBUN JAESITEIbHOCTH;

KOOPAMHUPOBATb U  BBINOJHATH pabOTy B  YCIOBUSX  pEAIbHOIO,
BUPTYaJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOJIEHCTBHUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 0a3oBbI€e MCCIeI0BaTEIbCKUE eCTBUA:

BJIaJIETh HAaBbIKAMU y4€OHO-UCCIIEI0BATENbCKON U IPOEKTHOMN AESITEIbHOCTH,
HaBBIKAMM  pa3pelieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIFHOMY TTOMCKY METOJIOB PEUICHHS MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO
pa3IMYHBIX METOJOB MO3HAHUS;

UCMOJIb30BaTh PA3NIMYHBIE BHJbI JAEATEIBHOCTU IO IIOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpETalHH, MPeoOpa3OBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCJIE TIPHU CO3JaHUH YI€OHBIX M COI[HAIbHBIX TPOEKTOB;

(GbopMUpOBaTh HAYUYHBIM TUI MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOYEBBIMU IOHATHUSAMHU U METOJAMU;

CTaBUTh M (HOPMYIUpPOBaTh COOCTBEHHBbIE 3aJaud B 0Opa30BaTEIbHOU
JESITENbHOCTU U )KU3HEHHBIX CUTYAIIHAX;

BBISIBJISIT NIPUYMHHO-CIICACTBEHHBIE CBSI3W U aKTyaJU3UpOBaTh 3ajady,
BBIIBUraTh TMIOTE3y €€ pELIeHMs, HAXOAWUThb apryMEHThl JJIs J10Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 33/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBAaTh TMOJYYCHHbIE B XOJE pEUIeHHs 3aJadd  pe3yJIbTaThl,
KPUTHYECKH OLICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OIICHUBATh MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh IEJICHAINIPABICHHBIN TOUCK MEpeHoca CPEACTB M CIOco00B
JEeMCTBUSI B IPO(PECCUOHANBHYIO CPELLY;

YMETb IEPEHOCUTh 3HAHUS B IO3HABATEJIbHYI0 U NPAKTUYECKYIO OO01acTu
KU3HEJEATEIbHOCTH;

YMETh MHTEIPUPOBATH 3HAHUSA U3 Pa3HBIX MPEIMETHBIX 00I1acTei;

BbIIBUTaTh HOBBIE WJIEW, MpeJiaraTb OpUTrHHAJIbHBIE MOAXOJbl U PEIIEHUs,
CTaBUTb NPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE AIbTEPHATUBHBIE PELICHUSL.

3) pabora ¢ uHpopMaumeii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHUKAX MH(OpMaIK (TeKCTe y4eOHOTo
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEparype, OHOJOTHYECKUX CJOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHETe), aHAJIM3UPOBATh



HH(OPMAITUIO PA3TMYHBIX BUIOB U ()OPM TIPEICTABICHUS, KPUTHIECKU OICHUBATH
€€ I0OCTOBEPHOCTh M HEPOTUBOPEUNBOCTb;

(bopMyIUpPOBATh 3alpPOChl U MPUMEHATH PA3IUYHBIE METOJbI MPU TOUCKE U
otbope Ouonornueckoi MHMOpMaluu, HEOOXOIUMOM JJIsl BHIMOJHEHUSI YU€OHBIX
3ajay;

MpUOOpETaTh OMBIT MCHOIB30BAHMS HH(POPMAIIMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBATh KYJIbTYpPYy aKTUBHOT'O MCIOJIb30BAHUS PA3TUUHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIBHYIO  (GOpMYy  TPEACTABICHUS
ounonornyeckor uHpopmaiu (cxeMbl, rpaduKu, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" JIpyToe);

WCIIOJIB30BaTh HAyYHBIA S3BIK B KA4eCTBE CpeACTBAa MpU paboTe C
Owonornyeckol HWHPOpPMANUEH: TPUMEHATh XUMHUYECKHE, (U3UYECKUE W
MaTeMaTU4YeCKue 3HaKU W CHUMBOJIBI, (HOpMyJibl, aO0peBHaTypy, HOMEHKIATYDY,
UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIIAJICTh ~ HABBIKAMHM  pAaclO3HaBaHWA W 3amUThl  WH)OpMaIuwy,
nH(OPMAIMOHHON 0€30MaCHOCTH JIMYHOCTH.

OgyaeHue yHUBePCAIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUSAMM:

1) o0enmne:

OCYIIECTBIATH KOMMYHUKAIIMH BO BCeX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WM JMCKYCCHUU TIO CYIIECTBY OOCYyXIaeMoi TeMmbl (YMEHHE 3a/1aBaTh
BOIPOCHI, BBICKA3bIBATh CYXJACHUS OTHOCUTEIHHO BBIMOJHEHUS MpeasiaraeMoi
3a/lay, YUYUTHIBATh MHTEPECHI U COTJIIACOBAHHOCTH IMO3UIMHA JAPYTHX yYaCTHHUKOB
auaora Wiv JUCKYyCCHUH);

pacno3HaBaTh HeBepOalbHBIE CpeacTBa OOIIEHHUs, I[OHUMATh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOH(DJIMUKTHBIX CHUTYAaIHi,
YMETh CMATYATHh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BIIAJICTh PA3IUYHBIMU CIIOCOOAMM OOIIEHUS W B3aWMOJICHCTBUS, TTOHUMATh
HaMEPEHUS IPYTUX JIIOJIeH, MPOSBISATh YBAKUTEIHLHOE OTHOIIIEHUE K COOCCETHUKY
U B KOPpEKTHOU (popme hopMyIupOoBaTh CBOU BO3PAKEHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHHUSI C HCIIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMecTHasi 1eATeJIbHOCTD:

NOHUMAaTh M KCIOJb30BaTh MPEUMYIECTBA KOMAaHJIHON M WHIWBUYyaIbHOU
paboOTHI MPU PEIICHUH OMOJIOrMYeCKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MIPUMEHEHUS TPYITIOBBIX (DOPM B3aUMOJICHCTBUS MPU PEIICHUN yIeOHOM 3a1a49H;

BBIOMpPATh TEMATHKy M METOJbI COBMECTHBIX NEHCTBUN C YUYETOM OOIIUX
MHTEPECOB U BO3MOXKHOCTEH KaXJA0ro YieHa KOJIJIEKTHUBA;



MPUHUMATh  II€IM  COBMECTHOM  JESATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJAMHHUPOBATH JICUCTBUS IO €€ JIOCTHUKECHHUIO: COCTABJIATH IUIAH JCHCTBHM,
pacupenensiTh poiad ¢ YY4ETOM MHEHMM YYaCTHHUKOB, OOCYXIaTh pe3yiabTaThl
COBMECTHOM paboThI;

OIICHMBATh Kaue€CTBO CBOEr0 BKJAJa W KaXJOr0 YyYacTHUKA KOMAaH]Ibl B
001Ut pe3ysbTar Mo pa3pabOTaHHBIM KPUTEPHUSIM;

OpeAJIaraTb HOBBIE TIPOEKThI, OLEHHUBATh HAEU C TMO3UIMU HOBU3HBI,
OPUTHHAJILHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYIIECTBIISITh IMO3UTUBHOE CTPATErMYECKOE TOBEICHUE B PA3IMYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPUYECTBO U BOOOpaKEHNE, ObITh MHUIIUATHBHBIM.

OBJaieHne yHMBEPCAJIbHBIMY PEryJIATHBHBIMU ACHCTBUSIMH:

1) camoopranusaumus:

WCIIOJIB30BaTh OHOJIOTMYECKUE 3HAHWS JUIS BBISBICHUS MPOOJIEM H HX
pEIICHHS B )KM3HEHHBIX U YY€OHBIX CUTYaIUsX;

BbIOMpAaTh HA OCHOBE OHMOJOTMYECKUX 3HAHUN LEJEBbIE W CMBICIOBBIC
YCTAaHOBKM B CBOMX JICMCTBHSX M IMOCTYIKAax MO OTHOLICHHIO K HWBOW MPHUPOJIE,
CBOEMY 3JI0POBBIO U 3JOPOBBIO OKPYKAKOIINX;

CaMOCTOSITEJIbHO OCYLIECTBIIATh MMO3HABATEIIbBHYIO NESITENIbHOCTh, BBISBISATH
npoOsieMbl, CTaBUTh U (HOPMYIUPOBATh COOCTBEHHbBIE 33/1a4ud B 00pa30BaTEIbHOM
JESATEIbHOCTU U )KU3HEHHBIX CUTYaIUAX;

CaMOCTOSITEJIbHO  COCTaBJISITh IUIAH PEHIeHUsT MpoOJeMbl €  Y4E€TOM
HMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JaBaTh OLICHKY HOBBIM CUTYallUsM;

pacuIupsiTh paMKu y4eOHOT0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUTCHHUI;

JieNIaTh OCO3HAHHBIA BBIOOP, apTyMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCTH
3a pEIICHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CocoOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIMPOKOW SPYAMIMH B
pa3HbIX O0O0JIACTSIX 3HAHUW, IOCTOSHHO MOBBIIATh CBOM 00pa30BaTEIbHBIA U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIESM;

BIIAJICTh  HABBIKAMHM  TIO3HABATEIbHOM  peQUIeKCMU  KaK  OCO3HAHHUS
COBEpIIAEMBIX JEUCTBUA M MBICIHUTENIBHBIX MPOLECCOB, WX PE3YJIbTATOB H
OCHOBAHUM, MCIOJIb30BaTh MPUEMBI peduieKcuu sl OLEHKU CHUTYallMH, BbHIOOpa
BEPHOT'O PELICHHUS;

YMEThb OIIEHMBATh PUCKUM W CBOEBPEMEHHO NPUHUMATh PEHIEHUS MO UX
CHIKEHHIO;



MPUHUMATh MOTHBBI M apryMEHTbl APYTrMX TpH aHalIu3e pe3yJbTaToB
NEeSATEIbHOCTH;

3) npuHsaTHE ce0s1 U APYTUX:

MIPUHUMATH Ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA,

MPUHUMATh MOTHBBI M apryMEHTbl JPYTrMX NpH aHalIu3e pe3yJIbTaToB
NEeSATEIbHOCTH;

NpU3HABATh CBOE MPaBO U MPABO APYIHX HA OLIUOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TTO3UIIMH APYTOro YEJIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHble pe3ynbTarhl ocBoeHus mporpamMmbl COO 1o Ouoyioruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieliupuyeckue sl yueOHoro npeamera «buosiorusy»
Hay4YHbIC 3HAHMS, YMEHUS U CIOCOOBI IEUCTBUIN MO0 OCBOEHHUIO, MHTEPIPETAIIUU U
MpeoOpa30BaHUI0 3HAHUN, BUJbI JEATEILHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3JIMYHBIX YUYEOHBIX CUTYyaIlUsiX, a TAaKXKE B PEaAbHBIX
KU3HEHHBIX CHUTYallMsIX, CBSI3aHHBIX C Oumoisiorueil. B mporpamme mnpeameTHbie
pe3yJbTaThl MPEACTABIEHBI MO TOJaM 00yUYeHUS.

[IpeameTHbIE pe3ysibTaThl OCBOEHUs ydyeOHOro mnpeamera «buosorus» ¢ 10
Kjlacce NOJKHbI OTPAXKaTh:

c(hOpMHPOBAHHOCTh 3HAHUNA O MECTE U POJIM OMOJIOTHH B CUCTEME HAy4YHOTO
3HaHUS €CTECTBEHHBIX HAayK, B (OPMHUpPOBAHMH COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHUpa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWONOTUH, (PYHKIIMOHATBEHON
IPAMOTHOCTH YEJIOBEKA ISl PELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PacCKpbIBaTh COJIEpKAHUE OMOJIOTMYECKUX TEPMUHOB U TIOHSTHIA:
KU3Hb, KJIETKA, OpraHu3M, MeTabonmm3M (OOMEH BEMIECTB W MPEBpaIIcHUE
SHEPIuM), TOMEOCTa3 (CaMOPEryJIsius), YPOBHEBAS] OPraHU3aLIMs KUBBIX CHCTEM,
CaMOBOCTPOU3BEICHHE (PEMPOIYKIIKSA), HACIEACTBEHHOCTh, U3MEHYUBOCTD, POCT U
pa3BUTHUE;

YMEHUE W3JIaraTh OWOJIOTHYECKHEe Teopuu (KIETOYHAs, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJbHAs JOTMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpnens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 LEHTpaxX MHOTO0OOpa3us u
MPOUCXOXKIEHUs KyJIbTYpHbIX pacTteHuilt H. V. BaBuiioa), onpenensarh rpaHUIIbI
WX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJIaJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJOTHU: HAOIIOICHUE U
OMMCAHUE KUBBIX CUCTEM, IIPOLIECCOB M SIBJICHUW, OpPraHU3alusl U IMPOBEICHHE
OMOJIOTMYECKOTO  DKCIEPUMEHTA,  BBIABWKCHHE  TUIIOTE3bl,  BBISABJICHUE
3aBUCUMOCTH MEXAY HCCIEIyEMbIMU BEJIMYMHAMU, OOBSICHEHUE MOTYyUYECHHBIX



pPEe3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUM U 3aKOHOB, YMEHUE
JienaTh BBIBOJbI HA OCHOBAHUU MOJTYUYEHHBIX PE3YIbTATOB;

YMEHHUE BBIACNATh CYIIECTBEHHbIE NMPU3HAKUA BUPYCOB, KJIETOK MPOKAPUOT U
AYKapuoOT, OJHOKIETOYHBIX ¥ MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
MPOIIECCOB: OOMEHa BEIECTB M NPEBPAIICHUS SHEPTUU B KIETKe, (OTOCUHTE3a,
IUTACTUYECKOTO M JHEPreTUYecKoro oOMEHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAUBUAYAIBHOTO Pa3BUTHS  OpraHU3Ma
(oHTOTEHE3);

YMEHUE TPUMEHATH MOJYyYCHHbBIE 3HAHUS ISl OOBSICHEHUS OMOJIOTHYECKUX
[IPOLIECCOB U SIBJICHUU, JUISl NIPUHATUSA MPAKTUUYECKUX PELICHUN B MOBCEIHEBHOMU
KU3HU C LETpl0 oOecreyeHus 0e30MacHOCTH CBOEro 370pPOBbS U 310POBbS
OKPY KaIOLUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYIKAIOIIEeH
MPUPOJHON Ccpelie, MOHMMAHUE HEOOXOJMMOCTH HCIHOJIb30BAHUS JAOCTHKEHUIN
COBPEMEHHOM ounonoruu u OMOTEXHOJOTUI I PalUOHAIBHOTO
IPUPOAOIIOIbH30BAHUS;

YMEHUE pellaTh 3JIEMEHTApHbIE T'E€HETUYECKME 3aJadyd Ha MOHO- U
IUTHOPUAHOE CKPEIIMBAHUE, CLEIUIEHHOE HACIEJOBaHUE, COCTAaBISATh CXEMBI
MOHOTHOPHUIHOTO CKPEIIMBAHUS IS TPECKa3aHUsl HACIEIOBAaHUS MPU3HAKOB Yy
OpraHU3MOB;

YMEHUE BBIMOIHATh JTA0OPATOPHBIE U NPAKTUYECKHE padOThI, COONIOAATH
npaBuia mpu paboTe ¢ yueOHbIM U Ta00PaTOPHBIM 000PYA0BAHUEM;

YMEHUE KPHUTHYECKH OIICHUBATh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KaHMsI, BKIIOYAIONIYI0 TICEBJJOHAYYHBbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHHKOB (CpEJICTBA MacCOBOM MH(OpMAIINK, HAYUYHO-TIOMYJISIPHBIC
MaTepHuaybl), STUYECKHE AaCIEeKThl COBPEMEHHBIX HWCCICAOBAHWN B OHOJIOTHH,
MeUIMHE, OMOTEXHOJIOTUH;

YMEHHUE CO03[]aBaTh COOCTBEHHBIE IMCbMEHHbIE W YCTHBIE COOOIICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(OPMALIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
WCITOJIB30BATh TTOHATUITHBIN armapaT OMOJIOTHH.

[IpeameTHBIe pe3yNbTaThl OCBOEHUs yueOHOro mpeamera «buonorus» ¢ 11
Kslacce NOJIKHBI OTPaXKAaTh:

c(OpMHPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJIOTMH B CUCTEME HAY4YHOIO
3HAHWUS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHWUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOU KapTHUHBI MHUpa M HAyYHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNUCKUX U
3apyOeXKHbIX YYEHBIX-OMOJIOTOB B  pa3BUTHE OWOJOTHH, (PYHKIIMOHATBLHOU
IPAMOTHOCTH YeJIOBEKA IS PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHE PaCKpbIBaTh COJIEPKAHUE OMOJOTMYECKHMX TEPMUHOB U TOHSTHIA:
BU/I, TIOMYJISALINS, TeHOGOHI, IBOJIONHNS, ABIKYIIUE CHIIbI ((PAKTOpPHI) IBOIIOINH,
PUCTIOCOOJIEHHOCTh OPraHu3MOB, BUI000pa30BaHUE, HKOJIOTHYECKUE (PaKTOPHI,



DKOCHUCTEMA, TMPOAYLEHTH, KOHCYMEHTBHI, PEAYIEHThl, IIeMd MUTaHUS,
AKOJIOTHYECKas MUpaMuaa, OMoreoreHos3, onocdepa;

YMEHHE W3JIaraTh OWOJIOTHYECKHe Teopuu (dBOMIONMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUS DBOJIIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapimieBoro cxoactea K. M. bspa, depenoBaHusi TJIaBHBIX HalpaBICHUN U
nytei spomorun A. H. CeseprioBa, yuenus o 6uochepe B. M. Bepnanuckoro),
OTIPEETISATH TPAHUIIBl X TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

YMEHHUE BJIaJICTh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTHHN: HAOIIOICHUE U
OMHMCAHWE YXUBBIX CHUCTEM, TPOIECCOB W SBJICHWIA, OpraHWU3alMs W TPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHUE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYEeMbIMH BETUYMHAMHU, OOBSICHEHHE TOTYyYEHHBIX
pPE3yNbTATOB, UCIOJb30BAHHBIX HAYYHBIX TMOHATHHA, TCOPUH M 3aKOHOB, YMCHHE
JIeNIaTh BHIBOJIBI HA OCHOBAHUH TIOJYYCHHBIX PE3YyJIbTATOB,;

YMEHHUE BBIICNATh CYIIECTBEHHBIC MPHU3HAKK CTPOCHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TOMYJALNWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOTeOIIeHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYHMBOCTH, €CTECTBEHHOTO OTOOpa, BHUI000pa30BaHUsA, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JICUCTBHS OKOJOTHYECKUX (PAKTOPOB HAa OpraHU3MBI, IepeHoca
BEIIECTB W TIOTOKA DSHEPTUU B DSKOCUCTEMAaX, AHTPOIOTCHHBIX H3MEHEHUH B
AKOCHCTEMax CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHWOr€OXUMHYECKUX
ITUKIIOB B Omocdepe;

YMEHHUE MPUMEHATh MOJYYCHHBIE 3HAHHS JUIsl OOBSCHEHUS OMOJIOTUYECKUX
MPOIIECCOB U SIBJICHUH, JUIsl TIPUHATHS MPAKTUYECKUX PEIICHHH B TIOBCEIHEBHOM
KU3HA C IETbI0 OoOecredeHusl O€30MacHOCTH CBOETO 370POBbS W 30POBBS
OKPYKAIOIIUX JTIOJEH, COOMIOIEHNST HOPM TPAMOTHOTO TOBEICHUS B OKPYIKAIOIICH
MPUPOJHON cpeje, MOHMMAHUE HEOOXOJWMOCTH HCIOIB30BAHMS JTOCTHKCHHM
COBpEMEHHOW OMOJIOTUH JIJISl pallMOHATLHOTO MPUPOAOTOIE30BaHNS;

YMEHHUE peliaTh 3JIeMEHTApHbIC OMOJOTUYECKHUE 3a/1au, COCTABJIATh CXEMBI
MepEHOCa BEIIECTB U IHEPTUH B IKOCUCTEeMax (LIeTH MUTaHUsA);

YMEHHUE BBIMOIHATh JTA0OPATOPHBIE U TPAKTUYECKHE PabOTHI, COONIOAATH
mpaBujia Ipu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE KPHUTHYECKH OIICHUBATh M HWHTEPHPETHPOBATH HH(POPMAIIHIO
OMOJIOTUYECKOTO  COJEP)KAaHMsI, BKIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHHS U3
pPa3TUYHBIX UCTOYHUKOB (CpEeACTBAa MaccoBOM MH(OpMAIMU, HAYUYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuUBaTh  TJIOOAJBHBIE  JKOJOTUYECKHUE  MPOOJIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH 110 OTHOIIICHUIO K HUM COOCTBEHHYIO TTO3HUIIHIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIC IMHCHMEHHBIE K YCTHBIE COOOIICHUS,
000011ass 6MOIOTMYECKYI0 MH(POPMAILIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCTIOJIh30BaTh MOHATUHHBIN anmapat OMOIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KIIACC
KoJsmuecTBo yacos DJIEeKTPOHHbIE
HanmeHnoBaHue pa3aesioB ¥ TeEM ndpoBbie
Ne i/ pas KonTtpoubn IIpakTHyeck (mipp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
ble padoThbI e padoThbl
pecypchl
Bbu6nmoreka [JOK
! buonorus xax nayka 2 0.5 https://m.edsoo.ru/7f41¢292
2 JKuBBIe cucTeMBI M HX OpraHu3aIus 1 bubmmorera [TOK
" p ! https://m.edsoo.ru/7f41¢292
3 XHUMHYECKHM COCTaB U CTPOCHUE KIIETKU 8 1 bubnnorexa LIOK
P https://m.edsoo.ru/7f41¢292
bu6mmoreka [IOK
4 FKHMSHENIATENHHOCTS KIICTKH 6 https://m.edsoo.ru/7f41¢292
5 Pa3smMHOXKEHME U MHIUBUYaJIbHOE Pa3BUTHE 5 1 bubnnorexa [JOK
OpPraHu3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS U HI3BMEHUHUBOCTD g 15 bu6mmoreka [IOK
OpPTaHW3MOB ' https://m.edsoo.ru/7f41¢292
7 Cenexuus opranu3moB. OCHOBBI 3 bubnnorexa [JOK
OHMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
8 PesepBHOE Bpems 1 buGnnorexa LIOK
P P https://m.edsoo.ru/7f41¢292
OBILIEE KOJIMYECTBO YACOB I1O ITPO'PAMME 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 KVIACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uu¢posbie)
Ne i/ Koutpoasnsl | IIpakTuyecku
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
e padoThbI e padoThbI
pecypchl
bu6mmoreka [JOK
! IBOMONMOHKA] GHONOrHS ? ! https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHME U pa3BUTHE KU3HU Ha 9 0.5 bubnmoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 0 ) o AOLLAS Che 5 1 bu6moreka [JOK
PrafM3MBI 1 OKPYIAIoIla cpea https://m.edsoo.ru/7f41cc74
bu6mmoreka [JOK
4 Coo01mecTBa ¥ SKOJOTHYECKUE CHCTEMBbI 9 hits://m.edsoo ra/7f41 ce 74
bu6mmorexa [JOK
> Pesepsroe pems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 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




HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBo 4acoB DJIeKTPOHHbIE
Jlara
Kounrtpoan nudposbie
Nen/m | Tema ypoka IIpakTnuyec U3Yy4YeH
Bcero HbIE o0pa3oBaTe/bHbIE
KHe padoThl | Hs
padoThI pecypesI
bu6mmorexa [JOK
1 buosiorust B cucteme Hayk 1 https://m.edsoo.1u/863e6122
https://m.edsoo.ru/863e632a
Meto/ bl TO3HAHUS KUBOU MPUPOJIBI.
) [Ipaktuyeckas padora Ne 1 1 0.5 bubnnorexa IOK
«/cnionp30BaHue pa3IMYHBIX METOJIOB MPU ' https://m.edsoo.ru/863e6122
W3YYCHUU OMOJIOTHYECKUX O0BHEKTOB)
3 buonornueckue cuctemsl, MPOLECCHl U UX | bubnnorexa [JOK
U3YYCHHUC https://m.edsoo0.1u/863e6564
4 XUMHUYECKUN COCTaB KIeTKU. Boja u 1 bubmuoreka [{OK
MUHEPAIBHBIE COJIH https://m.edsoo.ru/863e674¢
bu6mmorexa [JOK
5 b .C 0 1
G, OCTAB 1 CTPOCHHE DEKOB https://m.edsoo.1u/863e6b72
DepMeHThl — OMOJIOTHYECKHEe
karanuzaTopsl. JlabopaTopHas pabora Ne 1
6 «/3yueHne KaTaIuTHYECKOM aKTUBHOCTH 1 0.5 bubmorexa HOK
M ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpuUMepe aMusIa3bl WIH
KaTajaasbl)y
bu6mmoreka [JOK
JI 1
/ YrueBoysL. Jurn e https://m.edso00.ru/863e6870
b K
8 Hyxneunosbie kucnotsl. AT® 1 nbmmorexa O

https://m.edsoo.ru/863e6d5¢



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

I/ICTOpI/IH 1 MCTOABI U3YUYCHUS KIICTKH.

bu6mmoreka [IOK

) Knerounas Teopust https://m.edsoo.ru/863e6e88
10 Knerka kak 11eJ10CTHAs )KUBasi CUCTEMA
CrpoeHnue 3yKapruOTUYECKON KIIETKH.
JlaboparopHast pabota Ne 2 «3yuenue
CTPOEHHUS KJIETOK PACTEHUM, KUBOTHBIX, bubmorexa LOK
11 FpUGOB 1 GaKTEpHi IO MAKPOCKOTIOM Ha 0.5 https://m.edso0o.ru/863e6ff0
https://m.edso0o.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OICAHHEC)
bubmnoreka IIOK
12 Obuen BemecTs mm MeTabomAM https://m.edso0.1ru/863e766¢
bu6mmoreka [JOK
13 PorocuTes. XemocuHTes https://m.edsoo.ru/863e7¢98
. bubmuoreka [JOK
14 JHepreTHiecKuii 0Omen https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UMK KISTKU. [lenenue
KieTkn. Muto3. Jlabopatopnas padora Ne 3
15 «HaOmroneHre MuTO3a B KIIETKAX KOHYHMKA 0.5 bubmmorexa [TOK
https://m.edsoo.ru/863e7dc4
KOpeIlKa JIyKa Ha TOTOBBIX
MUKpOIpenaparax
16 buocunres Genka. Peakuus maTpuaHOTo bubnmuoreka [{OK
CUHTE3a https://m.edsoo.ru/863e796¢
bu6mmoreka [JOK
17 Tpancasius — Ouocumtes benka https://m.edso00.ru/863e796¢
18 Hexknerounsie GopmMBbI )KU3HU — BUPYCHI bubmorexa [TOK
https://m.edsoo0.ru/863e7540
bubmuoreka [{OK
19 DOopMBI pa3sMHOKEHHSI OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
20 Meiio3 bu6mmoreka [JOK



https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6e88

https://m.edsoo.ru/863e7f4a

OO6pa3oBaHue U Pa3BUTHE MOJOBBIX KJIETOK.
OmnogorBopenue. JlabopatopHast pabora

bu6mmorexa [JOK

21 Ne 4 «M3yueHne cTpoeHus MOJOBBIX KIETOK 0-5 https://m.edsoo.ru/863e81b6
Ha TOTOBBIX MUKpPOIIpEnapaTax»

22 WNHauBHyanbHOE pa3BUTHE OPTaHU3MOB brbmmorexa [TOK

https://m.edsoo.ru/863e8436

” ['eneTnka — Hayka 0 HaCJI€ACTBEHHOCTH U bubnnorexa [JOK
W3MEHYUBOCTHU https://m.edsoo.ru/863e8612

24 3aKOHOMEPHOCTHU HACJEI0BAHMS bubnnorexa [JOK
pU3HAKOB. MOHOTHOpUAHOE CKpeIIMBaHUEe https://m.edsoo0.ru/863e8878

)5 JurudpunHoe ckpeuBanyue. 3aKoH bubnuoreka LIOK
HE3aBUCUMOI'0 HACJIEIOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HacleA0BaHNE IPU3HAKOB.

JlaboparopHast pabota Ne 5 «3yuenue
26 pe3yIbTaTOB MOHOTHOPUIHOTO U 0.5 bubmmorexa LIOK
https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUS Y APO30(UIIBI
Ha TOTOBBIX MUKpOIIpenapaTax»

7 ['enernka mona. HacnenoBanue npu3HaKoB, bu6mmoreka [JOK
CLIETIJIEHHBIX C TTOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HeHacnencreeHHnas
U3MeHINBOCTh. JlabopaTopHas padora Ne 6.

)3 Nzyuenne MmoaudukaoHHOMI 0.5 bubmmorexa [JOK
U3MEHYHUBOCTH, ITIOCTPOEHUE https://m.edsoo.ru/863e8efe
BApUALIMOHHOIO Ps1/1a U BAPUALIUOHHOMN
KPUBOW»

29 HacnencTBenHast H3MEHUUBOCTD. 0.5 bu6mmoreka [JOK

JlabGopaTtopHas pabota Ne 7. « Ananus
MYTaIid y 1p0o30QHIIbl Ha TOTOBBIX

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



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a

MHKpOIpenapaTax»

30 I'eneruka yenoBeka 1 bubmoreia HOK
https://m.edsoo.ru/863e8d78
PesepHbIii ypok. O600111€HHE IO TEME
31 «HacneacTBeHHOCTh M KBMEHUYHUBOCTD 1
OPraHu3MOB)
bu6mmoreka [JOK
32 CeHeKHHﬂ KaK HaYKa " HpOHeCC 1 httDs://m.edsoo.ru/863e9214
3 MeTobl U JOCTUXKEHUSI CENEKIIUU 1 bubnuorexa [{OK
pacTeHUI U KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHos0rus Kak oTpacib NpOU3BOJICTBA 1 brmmorexa [TOK
https://m.eds00.1u/863¢9336
OBUIEE KOJIMYECTBO YACOB I10 14

[TPOTPAMME



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

11 KVIACC

KosmnuecTBo 4acoB DJIeKTPOHHbIE
Jara
Ne nugposbie
Tema ypoka KoHTpobHbI IIpakTnyeckune | H3Y4YeHH
n/n Bcero o0pa3oBaTejibHbIE
e padoThbI padoThI |
pecypchl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUs 1 bubmorexa LHOK
1 A Y https://m.edsoo.ru/863ea20e
) Wcropus pa3BuTHs npeacTaBIeHUu 1 bubnuoreka LIOK
00 BOTFOLTNH https://m.eds00.ru/863e9570
bu6morexa [JOK
3 M 1
HKPOIBOTIONHA https://m.edsoo.ru/863e9cle
[Tomynsiiys Kak 3eMeHTapHas
€IMHUIIA BUJIA U DBOJIIOIUU.
4 JlaboparopHas pabota Ne 1 1 0.5 bubnmorexa [JOK
paTopHas p B ' https://m.eds00.ru/863e99¢6
«CpaBHeHUE BUOB T10
MOP(}OJOTHYECKOMY KPUTEPHUIO)
5 JIBuoKy1ye cusbl (3eMEHTapHbIe 1 bubmuoreka [{OK
(haKkTOPBI) SBOJTIOIHH https://m.edsoo.ru/863e9da4
bu6mmoreka [JOK
6 E i1 0TO 1
CTECTBEHHBII OTOOp 1 ero Gopub! https://m.edsoo.ru/863e9ed0
Pe3ynbTatel 5BOIIONMN:
MPUCTIOCOO0IEHHOCTh OPTaHU3MOB U
7 BUJ000pazoBanue. JlaboparopHas | 0.5 bubnmoreka [JOK
pabota Ne 2 «Onmcanue ' https://m.eds00.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpraHu3Ma u e&
OTHOCHUTEJILHOIO XapaKTepay
g Hanpasnenus u nytu | bubnuoreka [JOK

MAaKpO3BOJJIOIHNHN

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



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

9 HeobpaTumocTs 3BOTIONINN
10 Ucropus xu3Hu Ha 3emile U METO/bI
e€ u3yueHus
1 I'unoTe3bl NpOUCXOKAEHMS )KU3HU bubnuoreka LIOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emMIie 1o 3pam U bubnmoreka [JOK
eproIaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tarbl BOITIOLUU
pPacTUTENBHOTO M )KHBOTHOT'O MHPA.
[IpaxTuyeckas padora Ne 1 bubmmoreka [IOK
13 0.5
«/3y4eHne UCKOMaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
PaCTCHHIA U KUBOTHBIX B
KOJUIEKLIUSX)
14 CoBpeMeHHas cuctema bubnuorexa [IOK
OpPraHn4yecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIIOLMS YeJIOBEKA (aHTPOINOTEHE3) bubmorexa [OK
https://m.edsoo.ru/863eac2c
16 JBrokymiue cuibl (haKkToOphI) bubnuoreka [IOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH IBOJIOLNU
YeJIOBEKa
13 YenoBeueckue pacbl U1 IPUPOJIHBIE bubnnoreka [JOK
aJanTalyuy YeJI0BEKa https://m.edsoo.ru/863eaca2
PesepsHblil ypok. O6001ieHNe 110
19 TeMe «BO3HMKHOBEHUE U Pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOrMs KaKk HayKa
21 Cpensl 00uTaHUS U YKOJIOTHIECKUE bubmmoreka [JOK

(bakTopsl

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



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

AbuoTtnueckue (GpakTopsl.
JlaGoparopHas pabota Ne 3.
«Mopdonoruueckue 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 buommorexa LIOK
https://m.edsoo.ru/863eb10e
obutanusy. JlabopaTropHas pabora
Ne 4. «BnusiHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJICYCa
bu6mmorexa [JOK
23 bHOTHNECKHE (akTOpH https://m.edsoo.r/863eb348
DKOJOTHYECKHE XapaKTePUCTUKU
nomyssiuu. [IpakTuueckast pabora
24 Ne 2 «Iloacuér nnoTHocTH 0.5
MOMYJISILIUIA Pa3HbIX BUOB
pacTeHumn»
’s Coo0riecTBa OpraHu3MoOB — bubnuoreka [JOK
OHOILIEHO03 https://m.edsoo.1u/863eb46a
26 DKOJIOTUYECKUE CUCTEMBI bubmuoreka [JOK
(?KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKA3aTENN SKOCUCTEMBI.
27 DKOJIOTUYECKHE TUPAMUIBI. bubmmorexa [JOK
N https://m.edsoo.ru/863eb5fa
CsoiicTBa 3kocucreM. Cykueccust
28 IIprpoaHbIE SKOCHCTEMBI
29 AHTPONOTE€HHBIE YKOCUCTEMBI
30 buocdepa — rinobdanbHas bubnuoreka LIOK
JKOCHUCTEMa 3eMIIN https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmnoreka [JOK
orocdepnl https://m.edsoo.ru/863ebd16
32 UenoseuecTBo B Onochepe 3emin
33 Cocy1iecTBOBaHNE TPUPOJIBI U bubnuorexa [JOK



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb10e

YCJI0BCUCCTBA

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

PesepBHblIit ypok. O60011IEeHE TEMBI

34 «Coo0111ecTBa U DKOJIOTHYECKUE 1
CUCTEMBID»
OBIIEE KOJIMYECTBO YACOB I10 34 55

[TPOTPAMME



https://m.edsoo.ru/863eba1e




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOI'PAMMBbBI

IIpoBepsiemble npeIMeTHbIE Pe3yJILTATHI 0CBOEHNS] OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpaMMbl CpelHero 001ero 00pa3oBaHus

ChopmupoBaHHOCTh 3HAHUN O MeCT€ U POJIM OHOJOTHH B CHUCTEME
HAy4YHOT'O 3HaHMs €CTECTBEHHBIX HayK, B JOPMUPOBAHUU COBPEMEHHON
€CTECTBEHHO-HAYYHON KapTUHBI MUpPa M HAYYHOIO MHUPOBO33pPEHUS; O
BKJIaJIE POCCUMCKHMX M 3apyOeKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruy; (HyHKIMOHAIBHOW TI'PaMOTHOCTH 4YeNOBEKa JJIS PELIeHHUs

JKN3HCHHBIX 3aJJa4

YMeHHe packpbIBaTh COJEpKaHUE OHOJOTHYECKHX TEPMHHOB H
MOHSATUH: KU3Hb, KJIETKA, OPraHU3M; MeTa0oJu3M (0OMEH BEIIeCTB U
MpEeBpalleHHe SHEPruM), roMeocta3 (CaMOperyisiius), ypOBHEBas
OpraHM3alMsl KUBBIX CHCTEM, CAaMOBOCIPOU3BEJICHUE (PEMpPOAYKIINs),

HACJICACTBCHHOCTb, USMCHYUBOCTL, POCT U Pa3BUTUC

YMeHue u3naratb OMOJIOTHYECKHE TEOpHH (KJIETOYHAs, XpPOMOCOMHas,
MyTarmonHas), 3akousl (I. Mennens, T. Moprana, H.W1. BaBunosa) u
yaeHus (0 IEHTpax MHOTrooOpa3ws M IMPOUCXOXKICHUS KYJIbTYypPHBIX
pacrenuit H.1. BaBunosa), onpenenars rpaHullbl UX TPUMEHUMOCTH K

JKHBBIM CUCTEMaM

YMeHue BIaAeTh METOJAaMH HAyYHOTO IIO3HAHWS B OHOJIOTHH
(HaOmro/leHNe W OIMCAaHUE J>KUBBIX CHCTEM, IPOILIECCOB MU SIBICHHIA;
OpraHm3anuss ¥ TPOBEJCHHE OWOJIOTMYECKOTO  HKCIEPHUMEHTa,
BBIBIDKCHHE ~ THUIOTE3bI;  BBIIBJICHHE  3aBUCUMOCTH  MEXKIY
UCCIIETyeMbIMU BEIIMYMHAMHU, OOBSICHEHHUE MOTYYCHHBIX PE3YyJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TOHITHHA, TEOPHH W 3aKOHOB, yMECHHE

ACJIaTh BBIBOJAbI HA OCHOBAHWH ITOJTYUYCHHBIX pe3y.HBTaTOB)

YMeHHe BBIIEIATh CYIIECTBEHHbIE IPU3HAKUA BHUPYCOB, KIJIIETOK
OPOKAPHOT W  JYKAPHOT, OJHOKICTOYHBIX M  MHOTOKJIETOYHBIX
OpPraHM3MOB; OCOOEGHHOCTH  TMPOILIECCOB  OOMEHa  BEIIeCTB U
OpeBpalleHuss SHEPTUU B KJIETKe, (DOTOCHHTE3a, IUIACTHYECKOTO |
JHEPreTUYecKoro  OoOMEeHa,  XeMOCHMHTe3a,  MHUTO3a,  MeHo3a,
OIUIOZIOTBOPCHHS,  Pa3MHOKCHHUS,  HMHIUBHIYaJbHOTO  Pa3BUTHUS

opraHusmMa (OHTOTEHE3)

10 KJIACC

Kon
NpoBepPsieMOro
pe3yJabTara

1

2

3

4

5

6

YMeHue IIPUMCHSTDH ITOJIYYCHHBIC 3HaHUA JJIA 00BsICHEHUS




OMOJIOTHYECKUX TMPOLIECCOB U SIBICHUMU, JUISI MPUHITUA MPAKTHYECKUX
pelIieHuil B MOBCETHEBHOW JKU3HU B LIETSAX oOecreueHns 0e30MacHOCTH
CBOETO 37I0POBbsI M 3JI0POBbSI OKPY>KAIOIIUX JOJEH, COOMI0ICHUSI HOPM
rpaMOTHOTO  TOBEACHUA B  OKPYXKAIOIIEW TPUPOIHOU  CpElE;
IIOHUMAaHHue HCO6XOI[I/IMOCTI/I HUCITIOJIB30BaHUA I[OCTI/I)KCHI/Iﬁ
COBPEMEHHOW OHOJOTMM U OHOTEXHOJIOTHH Ui PalMOHAIBHOTO

IPUPOJIONOIB30BAHUS

VYmenue pemiaTte 3JICMCHTAPHBLIC TCHCTUYCCKHC 3ada4ud Ha MOHO- U
I[I/IFI/I6pI/II[HOG CKpCIIUBAHUC, CHCIINICHHOC HACJICAOBAHHEC, COCTABIIATDH
CXEMBI MOHOFI/I6pI/II[HOFO CKpCIIMBaHUSA JUIA IMpEaACKa3aHuA

HACJICAOBAaHUs ITPU3HAKOB Y OpraHU3MOB

YMeHUe BBIMONHATH JIADOpATOpPHBIE U MPAKTUYECKHE PabOThI,
coOnofaTh mpaBwia Mpu pabore C y4eOHBIM U JIaOOPaTOPHBIM

000pyI0BaHUEM

YMeHrne KPUTUYECKH OIEHHMBATh W MHTEPIPETHPOBATH MHPOPMALHUIO
OMOJIOTMYECKOr0 COJIepyKaHMs, BKIFOYAIOIIYIO TICEB/IOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UCTOUHUKOB (CMMU, HayyHO-mOMmyIsipHbIE MaTepUabl);
TUYECKHE AacleKThl COBPEMEHHBIX HCCIEIOBaHUA B OHOJIOTHH,

MCIHUINHC, OHMOTEXHOJIOTHH

10

YMeHue co3liaBaTh COOCTBEHHBIC MTHMCHMEHHBIEC M YCTHBIC COOOILCHMS,
0000111ast 6MOTOTHYECKYI0 MHPOPMAIIHIO U3 HECKOIBKUX MCTOYHHUKOB,

I'paMOTHO HCIIOJIb30BAThH MOHATUMHBIN arrapar OnosIorun

11 KJIACC

Kon
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble nmpeAMeTHbIE Pe3yJILTATHI OCBOEHUS] OCHOBHOI
o0pa3oBaTe/IbHOI MPOrpamMMbl CpelHero 001ero 00pa3zoBaHus

ChopmupoBaHHOCTh 3HAHUN O MECT€ W POJU OHOJOTHH B CHUCTEME
Hay4YHOT'O 3HaHMS €CTECTBEHHBIX HayK, B POPMUPOBAHUHN COBPEMEHHOMN
€CTECTBEHHO-HAYYHON KapTHUHBI MUpPAa U HAYYHOIO MHUPOBO33PEHUS; O
BKJIaZIe POCCHUHCKUX M 3apyOekHBIX YUEHBIX-OMOJOrOB B pa3BUTHUE
O6uosiorny; (HyHKIIMOHATBLHONH T'PaMOTHOCTH 4YeNOBEKa JJIsl PEUICHHUs

JKN3HCHHBIX 3aJa4

YMeHue pacKpblBaTh COJIEpKaHUE OHOJIOTUYECKUX TEPMHUHOB H
MOHSATHN: BUA, TOMYJSAIHSA, T€HO(OH[, PBONIOLUS, IBIKYIIHE CHIIBI
(paxtopsr) ABOJIIOLINH, IPUCTIOCOOIEHHOCTh OpraHHU3MOB,
BU1000pa3oBaHue, 9KOJIOTUYECKHUE dbaxTopsl, 9KOCUCTEMA,

INPOAYICHTEI, KOHCYMCHTBI, PEAYUCHTHI, e IIUTaHUsAd,




9KOJIOTHUECKasi MHpamuia, OMoreoeHos, buocdepa

YMeHue uznaraTb OMOJOTMUECKUE TEOPUHU (IBONIOLMOHHAsA Teopus Y.
JapBuHa, CcHUHTETHYECKass  TEOpUs  HBOJIOLMHU), 3aKOHBl U
3aKOHOMEpPHOCTH (3apojsimieBoro cxoacrsa K.M. bapa, yepenoBanus
[JIaBHBIX HampasjieHui u myteit spomonuu A.H. CeBepiioBa, yueHus o
ouochepe B.M.  Bepuaackoro), ompenensTb  TPaHUIBI  HX

IIPUMEHUMOCTH K JKUBBIM CUCTEMAM

YMenue BrnajeTb METOJAMU HAy4YHOTO T[O3HaHWA B OWOJIOTHU
(HaOmroIeHNEe W OIMMCAaHUE J>KUBBIX CHCTEM, IPOIECCOB W SIBICHUM;
OpraHM3anusi W TPOBEJACHHE OHMOJOTMYECKOTO  AKCIEPHMEHTA,
BBIJIBIDKCHUE  THIIOTE3bI;,  BBISIBJICHHE  3aBUCHMOCTH  MEXIY
UCCIICyeMbIMH BEITUYUHAMU, OOBSICHEHUE IMOJYICHHBIX PE3yJIbTaTOB,
UCIIOJIb30BaHHBIX HAYYHBIX IOHSITUH, TEOPHA M 3aKOHOB; YMECHHE

JACJIaTh BBIBOJIbI HA OCHOBAHWM ITOJTYYCHHBIX pCSYJ'II)TaTOB)

VYmMmenne BBIJACIATH CYHICCTBCHHBIC IMPU3HAKN CTPOCHUA
OMOJIOTUYECKUX  OOBECKTOB:  BHJOB, IMOMYJISALUN, TPOIYIICHTOB,
KOHCYMEHTOB,  PEIyIEeHTOB,  OWOTeOlEHO30B M  DKOCHCTEM;
0COOEHHOCTH MPOIIECCOB HACJICJICTBEHHON W3MEHYMBOCTH,
€CTECTBEHHOT0  0TOOpa, BHUI000pa30BaHUsA, NPHUCIOCOOJICHHOCTH
OpPTraHU3MOB, JEHCTBUS HKOJOTHUECKUX (PAKTOPOB Ha OpPraHU3MBI,
nepeHoca BEIIECTB U MOTOKA YHEPTUH B IKOCUCTEMAX, aHTPOIIOTCHHBIX
W3MEHEHUM B DKOCUCTEMAX CBOEH MECTHOCTH, KPYTOBOPOTA BEIECTB U

OMOTeOXMMHUYECKUX IIHKIJIOB B Onochepe

YMeHune NPpUMCHATH MMOJIYYCHHBIC 3HaHUA JJIsA 00BsICHEHUS
OMOJIOTMYECKUX MPOLECCOB U ABICHUM, JUI NMPUHATUSA NMPAKTHUECKUX
pelIeHMid B TOBCETHEBHOM KHU3HM B LIEJSIX 00eCTIeYeHns: 0e30MacHOCTH
CBOETO 3/I0POBbS U 37I0POBbS OKPY>KAIOLIHX JIt0JIeH, COOMI0IEHUS] HOPM
rpaMOTHOTO TOBEACHUA B  OKPYXKAIOIIEH MOPUPOIHOW  CpEIE;
IIOHMMAaHHUC HGO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/I)KCHI/Iﬁ

COBPEMEHHOM OMOJIOTHH JJIsl PAlMOHAILHOTO MPUPOOIIOJIb30BAHUS

YMeHue pemaTh 3J€MEHTapHbIE OMOJOTHYECKHE 3aJaud, COCTABIIATH

CXEMBbI IEPEeHOCa BEIIECTB U YHEPTUHU B KOcHcTeMax (LIeMu MUTaHMs])

YMeHue BBIOJHATH JIA0OpAaTOpHBIE H  TPAKTUYECKHe paboTsl,
coOmoaTh mpaBwia Npu pabore ¢ y4eOHbIM M J1aOOPATOPHBIM

000pyTI0BaHHEM

YMeHne KpUTHYECKH OIEHHMBATh W WHTEPIPETHPOBATH WH(POPMAIIUIO
OMOJIOTMYECKOT0 COJIepKaHMsl, BKIIOYAIOUIYIO TICEB/IOHAYYHbIE 3HAHUS
13 pa3nuuHbIX UcTOYHUKOB (CMMU, HayuHO-nOMmyIsipHbIE MaTepUasbl);

paccMaTpuBaTh r7100aIbHbIC HKOJIOTHYECKUE POOIIEMbI




COBpPCMCHHOCTH, (I)OpMI/IpOBaTB IO OTHOIICHHIO K HHUM CO6CTB€HHYI-O

MO3UIIHAIO

10

YMeHne co3naBaTh COOCTBEHHBIE MTMCbMEHHBIE M YCTHBIE COOOICHMS,
0000111ast GMOIOTHYECKYI0 HHPOPMALIMIO U3 HECKOJIBKUX MCTOYHHKOB,

T'paMOTHO HCII0JIb30BATh MMOHATHUHBIN arnmnapar OHoJIOTHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

10 KITACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

buosiorus kak Hayka

1.1

buonorus — Hayka o xuBOil mpupoxme. Posnp Ouonoruu B GOpMHPOBAHUU

COBPEMEHHOM HayYHOU KapTHHBI MUpa. CHcTeMa OMOJIOTHYECKUX HAYK

1.2

Metoabl MO3HaHMS KUBOW NPHUPOAbI (HAOIIOAEHUE, SKCHEPUMEHT, OIUCAHUE,
U3MEpeHue, KiIaccu(uKalnusa, MOJCIUPOBAaHME, CTAaTUCTHUYECKas oOpaboTka

JTAHHBIX )

JKuBble cucTeMbl U UX OpraHu3anus

2.1

Xussle cucrtembl (6HOCHCTEMBI) Kak MpeaMeT u3ydeHus ouosoruu. CBoiicTBa

OMOCHCTEM M UX pa3HOOOpasue

2.2

YpoBHU oOpraHuzalnuu OHMOCHCTEM: MOJEKYJSPHO-TE€HETUUYECKUM, KIETOYHBIH,

OpraHU3MEHHBIH, MOMYJISAIIMOHHO-BUIOBOM, IKOCUCTEMHBIN, OrocdepHbIit

XHMMHWYECKUHN COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKH. XHMHUYECKHE DJIEMEHTBI: MAaKPOJIEMEHTHI,
MHUKpO3JieMeHThl. Boga u MuHepanbHble BemiecTBa. DOYHKIUMHA BOJIBI U

MHWHCPAJILHBIX BCHICCTB B KJIICTKC. HOI{ZICp)KaHI/Ie OCMOTHYECKOTO OanaHca

3.2

benku. CoctaB m cTpoeHue OCIKOB. AMWHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3ameHnMble M 3aMEHUMBbIE AMHUHOKHUCIOTBL. AMMHOKHCIOTHBIM COCTaB.
YpoBHU CTPYKTYpbl O€IKOBON MOJIEKYJIbl (IEpBUYHAs, BTOPUYHASA, TPETUYHAS U
YETBEPTUYHAsL CTPYKTypa). XHMHYECKUE CBoOicTBa OenkoB. buonormueckue
(GyHKIMN OEIKOB.

®epMeHTHl — Ouosornyeckue karaiauzaTopbl. CTpoeHHe (epMeHTa: aKTHUBHBIN
ueHtp, cyOctpatHas cneunpuynoctb. Kodepmentsl. Burtammubl. OTnuuuns

(hepMEHTOB OT HEOPTaHUYECKUX KaTaJIN3aTOPOB

3.3

VYrneBoabl: MoHOcaxapuabl (TIH0K03a, prdo3a U AE30KCHUprO03a), aucaxapHibl
(caxapo3a, JnaKTO3a) W TOJHCAaxapuabl (Kpaxmai, TJIMKOTeH, IeJUII0JI03a).
buonornueckue yHKIUH yTIEBOJIOB.

Jlunmuapl:  TPUTTUIEpPUAbI,  crepounabl,  ¢ochomunuasl.  [mapodunsHO-
ruapodoOHble cBolicTBa. buonormuyeckue ¢ynkumm mnunoB. CpaBHEHHUE

YIJICBOJOB, OEJIKOB U JIMIIU 0B KaK HCTOYHHUKOB SHCPIUKn

3.4

Hyxneunoseie kucnotel: JJHK u PHK. Hykieotunpl — MOHOMEPBI HYKJIEMHOBBIX
kucior. Crpoenne u ¢ysknun JIHK. Crpoenne u ¢ynkmuun PHK. ATO:

CTpoeHHE U HYHKIIUN




3.5

]_[I/ITOJIOFI/UI — HayKa O KJICTKC. Knerounas TCOpHH. Mertoasl N3YUCHUS KIICTOK

3.6

Knerka kak nenoctHas sxuBas cucrema. OOlMe NpU3HAKU KJIETOK: 3aMKHYTas
HapykHast meMmOpana, moisiekynbl JIHK kak renermueckuii ammapar, cucrema

cuHTe3a Oelika

3.7

Tunel KIETOK: dyKapHOTUYECKast U IpokapuoTuieckas. OCOOEHHOCTH CTPOEHUS
MpoKapuoTHYeCKON  KieTku. Kierounas crteHka Oaktepuil. CTpoeHue
JYKapUOTUUECKOM KJIETKH. OCHOBHBIE OTJIMYWS PACTUTEIBHOM, >KHBOTHOW H

I'pUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAs CTEHKA, TIUKOKAIUKC, HX
¢ynkuun. [Inazmaruaeckas memOpana, e€ cBoiicTBa U pynkuuu. L{uromnasma u eé
opranousipl. OHOMEMOpaHHBIE OPTraHOWABI KIIETKU: JHJOIUIa3MaTH4ecKas CeTb
(BIIC), ammapar T'ompmxu, nu3ocombl. [lomyaBTOHOMHBIE OPraHOWABI KIIETKHU:
MHUTOXOHJIpUM, IacTuAbl. [IpoucxokaeHne MUTOXOHAPUA M IUIacTUA. Bunubl
wiactua. HememOpaHHble OpraHouJpl KJIETKH: PHUOOCOMBI, KJIETOYHBIM HLEHTD,

PECHUYKH, KI'YTUKHA. DYHKIIMK OPraHOWJIO0B KJIETKU. BriroueHus

3.9

SAnpo — perynsatopHblii neHTp kieTku. CTpoeHue szpa: sjaepHas o00Ji0uKa,

KapuoIula3Ma, XpOMAaTHH, SIAPBILKO. XpOMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

)KPI?;HCI[C?ITC.HBHOCTB KIJIICTKH

4.1

OOMeH BemiecTB, WM METa0ONu3M. ACCUMWIAIMS (TUIACTHYECKU OOMEH) u
JTUCCUMUJISIIINS (QHEPTeTHUECKU OOMEH) — JBE CTOPOHBI E€AMHOrO IIpoliecca
MeTabonu3ma. Turmbel oOMeHa BemlecTB: aBTOTPOGHBIN U rerepoTpodHbiil. Pomnb

(l)epMeHTOB B 00OMeHe BCHICCTB U NPCBPAIICHHNHN SHCPI'UH B KJICTKE

4.2

®dorocunre3. CBetoBas U TeMHOBas (a3bl poTocuHTe3a. Peakiuu gorocunTesa.
OddextuBHOCTh (PoTOCHHTE3a. 3HAYeHUE (POTOCHMHTE3a IS KM3HU Ha 3emiie.
Bnusiaue ycnoBuwii cpenbl Ha (OTOCHHTE3 M CIOCOOBI TOBBIIICHUS €0
NPOJYKTHBHOCTH y KYJIBTYPHBIX PACTCHUH.

XemocuHTe3. XEeMOCHHTE3Upylomue Oakrepuu. 3HAYeHHE XEMOCHHTe3a IS

JKA3HU Ha 3emie

4.3

OHepreTudyeckuii oOMeH B KieTKe. PaciiemiieHue BeLeCTB, BBIIEIECHUE U
aKKyMYJIMPOBaHUE JHEPrMM B KIETKE. OTamlbl SHEPreTHYecKOro OOMEHa.
I'mukonus. bpoxenue u ero Buabl. KuciaopoaHoe OKHMCIEHHE, WM KIETOYHOE

JpixaHue. DPPeKTUBHOCTh SHEPreTHYEeCKOro oOMeHa

4.4

Peakiiun marpuyHoro cuntesa. ['enerndeckas uadopmanus u JJHK. Peanmszarus
TCHEeTHYECKOW WH(POpPMALUU B KIETKe. | €HeTHYecKHWid KOJ M €ro CBOMCTBA.
Tpanckpunuust — matpuusbiii cuare3 PHK. Tpancasuus — GuocunTtes Oenka.

KoaupoBanue amuHokuciaor. Pois pubocom B 6uocuHTe3e Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mcropusi otkpeiTus Bupycos ([1.U.

I/IBaHOBCKHﬁ). OcobeHHOCTH CTPOCHUA W IKU3HCHACATCIBHOCTH BHPYCOB.




bakrepuodaru. bone3Hu pacTeHui, XUBOTHBIX U 4YEJIOBEKAa, BBI3bIBAEMbIE
Bupycamu. Bupyc ummyHozaeduuura yenoseka (BUY) — Bo3oyaurens CIIN/a.

[IpoduiakTuka pacupocTpaHeHUs] BUPYCHBIX 3a00J1€BaHUI

PasMHOXeHUE U HHIAWBUAYAJIBHOC PA3SBUTHUC OPTaHNU3MOB

5.1

Knerounslii 1uKi, WIM KU3HEHHBIM MWK KIeTKH. WHTepdasza u MUTO3.
[Iporneccrl, mpoTekaromye B uHTepdase. Permukamus — peakuuss MaTpUIHOTO
cunresa JIHK. Crpoenue xpomocoM. XpomMOcOMHBIH HaOOp — KapHUOTHII.
JIMnImonaHbli W TalUIOMJHBIA ~ XPOMOCOMHBIE — HaOOphl.  XpOMaTHBIL.
[uTosornyeckre OCHOBBI PA3MHOKEHHS W HWHIMBUIAYAJIbHOTO Pa3BUTHS
OpraHu3MOB.

Henenue wierkn — wmuto3. Craaum muto3a. [Ipormeccel, mpoucxonsiiue Ha

pa3HbIX CTAAUSIX MUTO3a. BHOTOrHYeCKnid CMBICII MUTO3a

52

@opMbl pa3MHOXKEHHsI OpPraHU3MOB: Oecronoe M mosioBoe. Buasl Gecmosoro
pa3sMHOXKEHHUS: JelIeHHe HaJBOEe, II0YKOBAHUE OJHO- M MHOTOKJIETOYHBIX,
crnopooOpas3oBaHue, BEreTaTUBHOE pa3sMHOXKCHHUE. HckyccTBeHHOE

KJIOHUPOBAHHC OPraHu3MOB, €I'0 SHAYCHUC JJIs1 CCIICKIINH

53

[TonoBoe pa3MHOXKEHHUE, €T0 OTIIHYHUS OT OECIONOTO.
Meito3. Craguu Meiio3za. Ilpouecchl, TpPOUCXOIAIIME HA CTaauaX Menosa.
IToBenenue xpomocom B menose. KpoccuHrosep. buonormyeckuii cMmbIC U

3HAUCHUE Meio3a

54

I'amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y *KUBOTHBIX. [looBbIe
JKeJe3bl: CEMCHHUKU M AUMYHUKH. OOpa3oBaHUE M Pa3BUTHE IMOJIOBBIX KIIETOK —
raMmer (CrepMaro30mj, SHleKIIeTKa) — ciepMaToreHe3 u oorene3. OCOOEHHOCTH

CTPOEHUS SIMLEKIETOK U ciepmaro3onaoB. Omnonorsopenue. IlapreHorenes

5.5

NunuBunyansHOoe  pa3BuTHe  (OHTOT€HE3).  OMOpHOHAJIBLHOE  Pa3BHUTHE
(aMOprorenes). DTanbl SMOPUOHATILHOTO PA3BUTHS Y MO3BOHOYHBIX YKHBOTHBIX:
npobnenue, racTpyianus, opraHorene3. [loctamOpuonanbHoe pasButue. Turbl
MOCTAMOPHUOHAJIBHOTO Pa3BUTHS: MpsMOe, HenmpsMmoe (JIMYMHO4YHOE). BiusHue
cpebl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOJCTBA.

Poct u pa3zButue pactenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,

CTaJIUU PA3BUTHUS

HaCJ'ICI[CTBCHHOCTI) 1 USMCHYUBOCTb OPIraHM3MOB

6.1

[Ipeamer u 3agauu reHeTuku. Mictopust pa3BUTHS TeHETUKU. BKiiag poccuiickux
U 3apyOexHBIX YUY€HBIX B pa3BUTHE TEHETUKH. METonbl TeHETUKU
(TubpugONOTNYECKUH, LUTOT€HETUYECKHIA, MOJIEKYJISIPHO-T€HETHUECKHUIA ).
OCHOBHBIE TeHETHYECKUE MOHATUSA. ['eHeTnuecKkass CUMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpelUBaHUI

6.2

3aKOHOMepHOCTI/I HACJICAOBaHU TIPU3HAKOB, YCTAHOBJICHHLIC I'. Mengenem.




MonoruOpuiHoe cKpenBaHue. 3aKOH eAMHOOOpa3usi TUOPUIOB MEPBOTO
nokoneHus. [IpaBwio MOMUHUpOBaHUS. 3aKOH pACIICIICHUS TPH3HAKOB.
'unoresa uncroTel ramert. [losiHOE ¥ HENMOJIHOE JOMUHUPOBAHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBaHHS MPU3HAKOB.
[{uroreneTnyeckue OCHOBBI JUTHOPUIHOTO CKpEUIMBaHUS. AHAIM3UPYIOIIEE
ckpeuBanue.  Mcnonp3oBaHME — AQHAIM3UPYIOLIETO  CKPELUMBAHMS — JJIA

olpesiesIeHUs] TeHOTHUIIA 0COOU

6.3

CuenieHHoe HacienoBaHue mpusHakoB. Pabora T. Moprana mo cueruieHHOMY
HACJIEJJOBaHUIO TeHOB. Hapylienue cuemjeHuss T€HOB B pe3yjbTare
KpOCCHHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [‘eHernueckue
KapTBhl.

I'eneruka mosia. XpOMOCOMHOE OIpeaeieHrue IMoia. AYTOCOMBI M IOJOBBIE
XPpOMOCOMBI. I'omorameTHnie u TeTCPOraMCTHLIC OpPraHU3MBI. HaCJIel[OBaHI/IG

IIPHU3HAKOB, CIHCIIVICHHBIX C ITIOJIOM

6.4

H3menunBocTh. Buabl M3MEHUMBOCTH: HEHACICACTBEHHAS M HACJICACTBCHHAS.
Pone  cpenpl B HEHACHEICTBEHHOM  WM3MEHYMBOCTH.  XapaKTEPUCTHKA
MOJU(DHUKAIIMOHHOW W3MEHYMBOCTH. BapWanMoOHHBIA psii W BapHUallMOHHAS
kpuBasg. Hopma peakiuun npusHaka. KoJIM4YecTBEHHbIE M Kauye€CTBEHHBIC

NPU3HAKK ¥ UX HOpMa peakiun. CBoicTBa MOIU(BUKAIIMOHHON H3MEHYHBOCTH

6.5

HacnencrBennasi, WM TEHOTHUIHMYECKas, W3MEHUYUBOCTh. KoMOuWHaTHBHAS
W3MEHYMBOCTh. Mei03 W TI0JOBOM MpOIECC — OCHOBAa KOMOWHATHUBHOU
U3MCHYMBOCTH. MyTallMOHHAs W3MEHYHMBOCTh. KilacCUpUKaIus MyTaIlHid:
T€HHBbIE XPOMOCOMHBIE, T€eHOMHBbIE. HacToTa U NMPUYUHBI MyTaluii. MyTareHHbIe
(haxTophl. 3aKOH TOMOJIOTUYECKHUX PSAIOB B HACIEACTBEHHON n3MeHunBoctu H.1.

BasuiioBa

6.6

I'enetnka wuyenoBeka. Kapuotun uenmoBeka. OCHOBHBIE METOIbl TE€HETUKH
YeJoBeKa: re€HEealOrH4eCKui, OJIM3HELIOBBIH, LUTOT€HETUYECKHUIA,
OMOXMUMHMUYECKUH, MOJeKyJIsipHO-reHeTndeckuil. CoBpeMEeHHOe OIpe/eeHHe
FE€HOTHIIA: TIOJIHOT€HOMHOE CEKBEHHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C
nmomompio III[P-ananu3a. HacnencrBeHHble 3a0ojieBaHUs 4YeIOBEKa: TCHHBIC
0ose3HU, OOJIE3HHU C HACIEIACTBEHHOHN MPEpacioioKeHHOCThIO, XPOMOCOMHBIC
6one3nu. ComaThueckue M TeHepaTUBHbIE MyTanuu. [IpUHLUIBI 370pOBOTO
oOpaza KU3HM, JAUATHOCTUKH, TPOPWIAKTUKA U JIEYECHUS TEHETHUUYECKHUX
0ose3neil. Meauko-reHeTH4ecKoe KOHCYJIbTUPOBAHUE. 3HAUCHUE METUITMHCKOM

TCHCTUKH B IIPCAOTBpAlICHUN U JICUCHUHN I'CHCTUYCCKHUX 3a00JIeBaHNH YeJIOBEKa

Cenekiysi opraHu3MoB. OCHOBBI OMOTEXHOJOTUH

7.1

Cenekiusi Kak Hayka W TpoLECC. 3apOXACHUE CEJICKIUU W JOMECTHUKAIUs.
Yuyernne H.M. BaBunmoBa 0 TeHTpaX NPOUCXOXKACHUS W MHOTO0Opa3us

KYJIBTYPHBIX pacTeHuid. L{eHTpbl NpOUCX0XKIeHUsI JOMAITHUX XKUBOTHBIX. COpT,




1nopoaa, mraMm

7.2

CoBpeMeHHbIE METOJbl CelIeKUMU. MaccoBbIi M MHIUBUAYaJIbHBIH OTOOPHI B
CEeJIEKIIMM pAacTeHuM M KUBOTHBIX. OlleHKa 3KcTepbepa. bimszkopoacTBeHHOE
cKkpeuBaHue — HMHOpuAMHI. Yucras yuHus. CKpeluBaHHE YHMCTBIX JIMHUH.
I'ereposuc, nnu ruGpunnas cuia. HepoacTBeHHOe cKkpeniyBaHue — ayTOPUAMHT.
Otnanénnass rubpuamzanuss M e€ ycnexu. VICKycCTBEHHBI MyTareHe3 H
MIOJIyYE€HUE TIOJIUIUIOMAOB. JIOCTWIKEHHUS CEJIEKIMH DPACTCHUH, >KMBOTHBIX M

MUKPOOPraHU3MOB

7.3

buotexHomoruss kak oTpacib MPOU3BOJACTBA. ['e€HHas WHXKEHEpHUs. OTaIbl
co3nanus pexkomoOunantHoit JIHK u Tpancrennsix opranusmon. Kierounas
nmkeHepus.  Kinerouynele  KyJbTypbl. MHKpPOKIOHaIbHOE  PAa3MHOMKEHHUE
pacrenuii. KiioHHpoBaHME  BBICOKOIIPOIYKTHUBHBIX  CEIBCKOXO3SHCTBEHHBIX
OpraHu3MoB. DKoJoruyeckue M studeckue npodiembl. MO — reneruyecku

MOANGbUIIUPOBAHHBIE OPTAHU3MBbI

11 KJIACC

Kon

HpOBepHeMbIﬁ JIEMECHT COACPKAaHUSA

DBOJIOLMOHHAA OUOJIOTUS

1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CeuzerenbcTBa  ABOMIONUH.  [laJCOHTONIOTHYECKHE:  MOCIEA0BATEIBHOCTD
IIOABJICHHUA BHUI0OB B HAJICOHTOJIOTHUECKOHU JICTOMMUCHU, TCPCXOAHBIC q)OpMBI.
buoreorpaduueckne: cxoacTBO W paznmuuue (ayH u  (HIOp MaTEPUKOB H
OCTPOBOB. DMOPHOIOTUYECKUE: CXOJCTBA U Pa3NU4Us IMOPHOHOB Pa3HBIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITCJ'IBHO-aHaTOMI/ILIeCKI/IGI T'OMOJIOTUYHBIC, aHAJIOTUYHBIC,
PYIMMEHTapHBIC OpPTraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOJICTBO
MCEXaHU3MOB HACJICACTBEHHOCTHU U OCHOBHBIX MeTa60JII/I‘-IeCKI/IX HyTefI Y BCEX

OpraHHU3MOB

1.2

OpomonmonHass  Teopust Y.  Jlapsuna. IlpeamochUlkM  BO3HHUKHOBEHUS
JIapBUHM3Ma. JIBHXKYyIIME CHUJIBI 3BOJIOLMHU BUAOB 1o JlapBuHY (M30BITOYHOE
Pa3MHOKEHHE NPU OIPAaHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS U3MEHYUBOCTD,

Oopb0Oa 3a CyliecTBOBaHUE, €CTECTBEHHBIN 0TOOD)

1.3

Cunretnueckass Tteopuss 3Bomouud (CTD) M OCHOBHBIE €€ IOJIOKEHHS.

Muxkpossostonus. [lonynsinus kak eIMHUIA BUAA U YBOTIOLIMHI

1.4

JBmwxkyne cuiabl ((hakTophl) HSBOJIONUHM BUAOB B TNpHponae. MyTalMOHHBIHN

MpoLecC MU KOMOMHATHMBHAs W3MEHYHMBOCTh. llomynslivoHHBbIE BOJHBI U Jpeid




reHoB. M3omsmus n murpanus. EcrecTBeHHbIM 0TOOp — Hanpapistomuil ¢paxTop
HBOJTIONMHU. POPMBI €CTECTBEHHOTO O0TOOPA.

[IprcnocoOICHHOCTh  OPraHM3MOB KakK  pe3ysbTaT dSBoyonuu. [Ipumepsl
pUCTIOCOOICHNH Y OpraHu3MoB. ApoMOp(O3bl U HAHOAIANTALINH.

Buna u Bunoo6pazosanue. Kpurepuu Buna. OcHoBHBIC (DOPMBI BUI000PA30BAHUS:

reorpaguueckoe, IKOJIOTHIECKOe

1.5

MaKpOSBOHIOLII/IH. CDOpMBI 3BOJIFOIIUHN: q)HHeTquCKaH, JUBCPICHTHAA,

KOHBEpreHTHasl, napauiesnpHas. HeoOpaTumMocTh 3BOIIOLIUU

Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 3emiie

2.1

I[OHay‘-IHI)IC MNpeaACTaBJICHHUA O 3apOKACHHUH JKU3HU. Haqume TUIIOTE3bI
BO3HMKHOBEHHUSI KM3HM Ha 3emje: a0uoreHe3 W MaHCIEepMHs. XUMUYecKas
3BOJIFOII M. 3KCHepI/IMCHTaJIBHOG MOATBCPKACHUC XUMHYECKOM 3BOJIIOUH.
Hauanpabie stambel Ounosnorudeckoit spomtonuu. ['mmoresa PHK-mmpa. Tlepseie

KJIICTKHU W UX 3BOJIONNA. cDOpMI/II)OBa.HI/Ie OCHOBHBIX I'PYIIII )KMBBIX OPraHU3MOB

2.2

Pa3Butue xu3Hu Ha 3emiie 1o spaMm M nepuonaM. Karapxeil. Apxeiickas u
npotepo3oiickast dpel. llameosolickas 2pa u €€ mnepuoisl: KeMOPUHCKHIA,
OpIOBUKCKUM, CHIyPUMCKUH, [E€BOHCKHM, KAMEHHOYIOJIBHBIM, IEPMCKHM.
Me3so30¥ickas 3pa 1 €€ NepuoIbl: TPUACOBBIN, FOPCKU, MEIIOBOM.

KaiiHo3o0iickas 9pa ®M €€  IepUOAbl:  MAJNEOTCHOBBIM,  HEOTEHOBBIH,
AHTPOIIOT€HOBBIA. XapaKTepUCTUKA KIMMaTa M TEOJOTMYECKHX IIPOLIECCOB.
OCHOBHBIE Tallbl IBOJIIOLUHN PACTUTEIIBHOTO U AKUBOTHOTO MHpa. ApoMop(ho3bl y
pacTeHHi M JKUBOTHBIX. llosBIeHME, pacuBET M BBIMUPAHHWE TPYII KHUBBIX

OpPraHu3MOB
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Cucrema OpraHu4eckoro Mupa Kak oOTpaxkeHue HBojouud. (OCHOBHBIE

CUCTCMATUYCCKUEC I'PYIIIILI OPIaHU3MOB
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OBoroMsA yenoBeKa. AHTPOIOJOrUs Kak Hayka. Pa3BuTue npeicTaBlIeHUH O
MIPOMCXOXJACHUN 4YeloBeKa. Meroapl u3ydeHus aHTpomnorenesa. CxoactBa u
pasnuuns 4eJI0BeKa U )KMBOTHBIX. CUCTEMATHYECKOE NTOJIOKEHHUE YEIIOBEKA.

JBwxynme cuibl (pakropbl) aHTporioreHe3a. HaciencTBeHHass H3MEHUMBOCTD U
€CTeCTBEHHBII 0TOOp. OOmIecTBeHHBIN 00pa3 XKU3HU, H3TOTOBIIEHUE OPYAUN

TPY/la, MBIIIJICHUE, PeUYb

2.5

OcHOBHbBIE CTaAMM W BETBH HBOJIOLMU YEJIOBEKA: ABCTPAJONMTEKH, YenoBek
yMenslii, YenmoBek mnpsaMoxonsamui, YenoBek HeaHAepTanbckuil, Yenosek
pa3yMHblii. Haxoiku HCKOmaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHMSA, 00JacTb

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAUs

2.6

UYenoseueckue pacbl. OcHOBHBIE OOJIBIINE pachl: €eBponeouHas (eBpasuiickas),

HErpo-aBCcTpaIOnTHasI (9KBaTopHaibHast), MOHI'OJIOUAHAs (a3uarcko-




aMepI/IKaHCKaH). qepTLI HpI/ICHOCO6JIeHHOCTI/I HpeHCTaBHTeHeﬁ YCJIOBCYCCKUX pac

K YCJIOBHSIM cyniecTBoBaHusA. ENMMHCTBO venoBeueckux pac. Kpuruka pacuzma

Opranu3Mbl ¥ OKpyXkarolas cpeaa

3.1

DKojorus Kak Hayka. 3aJaud U pasfjesibl dKOJIOrMH. MeToabl 3KOJIOTHYeCcKUX
UCCIeIOBaHUi. DKolorndeckoe MupoBo33penue. Cpeapl 0OUTaHUSI OPraHU3MOB:

BOAHAasA, HA3CMHO-BO3AyIIIHAA, MTOYBCHHAA, BHYTPUOPTraHM3MCHHAA

3.2

Okonornueckue  Qaxktopsl.  Knaccupukamuss — skomorndeckux — (pakTopos:
abuoTtnyeckne, OWOTHYECKHE ¥ aHTPOINOTeHHbIE. JIeWCTBHE HKOIOTHIECKUX

(akTOpPOB Ha OPraHU3MBbI
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AlOuotndeckue (GakTOphl: CBET, TEMIIEPaTypa, BIAKHOCTh. DOTONMEPHOAM3M.
[IpucniocoGieHust OpraHu3MOB K  JCHCTBHIO aOMOTHYECKUX  (aKTOPOB.

buonornueckue PUTMBI
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buotnueckue dakropel. Buabsl OMOTHYECKUX B3aUMOACWCTBUN: KOHKYPEHIIHS,
XHUIMHAYECTBO, TAPA3UTU3M, MYTyaIH3M, KOMMEHCAIU3M (HaXJICOHHYECTBO,
KBapTUPAHTCTBO),  aMEHCaJU3M, HEWUTpanu3M. 3HaueHHe  OUOTUYECKUX

B3aMMOJICHCTBUH JJIsl CYIIECTBOBAHUSI OPraHM3MOB B IPUPOAHBIX COOOIIECTBAX

3.5

OKOJIOTHYECKHE XapaKTCPUCTUKU MOIyJIArH. OcHOBHBIC I10Ka3aTCiin
IDommyJsiour: YUCJICHHOCTB, IIIOTHOCTb, POXIAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JIMHaM1Ka YMCJICHHOCTU MONYJIALMU U €€ peryssiuus

COO6IJ_ICCTB3. 1 3KOJIOIT'MYCCKUEC CUCTCMbI

4.1

CoobmiecTBO opraHu3MoB — OuorneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBa,
MPOCTPAHCTBEHHAs, Tpoduieckas (mumieBas). Buasl-momuHanTel. CBsi3M B

OHOIIEHO3E

4.2

Okosorndyeckue cucrtemsl (9kocuctemsl). Ilonartme 006 oskocucteme U
ouoreoneHo3e. DYHKIMOHAIbHbIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peyLleHThl. KpyroBopoT BeECTB U OTOK HEPTUU B DKOCHCTEME.
Tpoduueckue (numeBbie) YpPOBHH 5SKOCHUCTEMBI. IluimieBple Ilemu W CETH.
OcCHOBHBIE TIOKa3aTeJIM HKOCHUCTEMBI: OmoMacca, MPOAYKLHUSA. ODKOJOTHMYECKHUE
NUPaMUbl:  TPOAYKIUH, YHUCIEHHOCTH, Ouomacchl. CBOHCTBa 3KOCHUCTEM:

YCTOMYHUBOCTD, CAMOPETYJISIIMS, pazButue. CyKIeccus

4.3

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI O3EP U PEK. IKOCUCTEMA XBOMHOTO WIIH
LIUPOKOJMCTBEHHOIO Jieca.

AHTpPOIOTE€HHBIE 3KOCHUCTEMBI. ATpO3KOCHUCTEMBI. Ypb60osKOCHCTEMEI.
buonoruueckoe 1 X03UCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopasznoobpazue kak Qakrop ycrToiuMBocTH dKocucTteM. CoxpaHeHue

OHOJIOTHYECKOT0 pa3HO0Opa3us Ha 3emiie
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Yuenne B.M. Bepnajackoro o Owmocdepe. I'paHuiiel, cocTtaB M CTPYKTypa




o6uocheprl. XKupoe BemecTBo U ero ¢yHkuuu. OcobeHHOCcTH OHOChephl Kak
ri100anbHOM 3KOcHUcTeMBbl. J[MHaMHUYeckoe paBHOBecHE M OOpaTHas CBS3b B
o6uochepe. KpyroBoporsl BemiecTB U OHOr€OXMMHUYECKUE IUKIBI 3JIEMEHTOB

(yriepona, azora). 30HaIbHOCTH OHochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBeuecTBO B Onocdepe 3emian. AHTpONOreHHbIE M3MEHEHHUs B Ouocdepe.
I'moGanbHbIE FKOIOTHYECKUE TIPOOIEMBI.
OcHOBa  palMOHAIBHOTO YNPABICHHS NPUPOTHBIMH pecypcaMH M HUX

ucnonb3oBanue. JlocTimkeHust OMOJIOTHH U OXpaHa MPUPOJIBI




YYEBHO-METOANYECKOE OBECIIEYHEHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JIS1 YHEHUKA

METOINYECKHUE MATEPHUAJIbBI UISA YUUTEJA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HMHTEPHET






