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COIJEPKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buosiorus kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHY C OOIIECTBEHHBIMU, TEXHUYECKUMH U IPYTUMU
€CTECTBEHHBIMU HayKamH, (prsiocoduelt, STUKON, 3CTEeTUKON 1 npaBoM. Posb Ouosoruu B
(dhopMHUpPOBaHUM COBPEMEHHOM HayYyHOU KapTHHBI MUpa. CucTeMa OMOJIOTUYECKHUX HaYK.

Metoapl TO3HAHUS KUBOW MPUPOJLI (HAONIOJEHUE, SKCIEPUMEHT, OIHCAHUE,
u3MepeHue, kiaccupukals, MoJIeIMpOBaHIe, CTaTUCTUYECKass 00paboTKa JaHHBIX).

JdeMoHcTpanuu:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbsuos, k. Yorcon u @. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS JKUBOU MIPUPOIBD.

JlabopaTopHble U NpaKTHYECKHE PA0OTHI:

[Ipaktruueckass padora Ne 1. «Mcnonb3oBaHuE pa3NMUHBIX METOAOB MPHU HU3yYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7)KuBble cucTeMbI U UX OPraHU3aIMs.

JXuBble cucteMbl (OMOCHCTEMBI) KaK MTPEAMET U3ydeHHs Onoaoruu. OTandme )KUBbIX
CUCTEM OT HEOPTraHUYECKOU PUPOIBI.

CgoiicTBa OHMOCHCTEM U HX pa3HOOOpazve. YPOBHU OpTraHU3AlMU OUOCUCTEM:
MOJICKYJISIPHBIA, KJIETOYHBIM, TKAHEBBIM, OPTaHU3MEHHBIM, MOIYJISAILMOHHO-BUI0BOM,
HKOCHUCTEMHBIN (OMOTE€OLIEHOTUYECKUH ), OUOChEepHBI.

JdemoHcTpanuu:

Tabmuupl U cxembl: «OCHOBHbBIE MPU3HAKU KU3HW», «YPOBHH OpraHU3allUd >KUBOU
MPUPOIBD».

O6opynoBanue: mojaesb MoJiekyibl JIHK.

Tema 3. Xumnueckuii COCTaB U CTPOCHUE KJIETKH.

XUMHUYECKH  COCTaB  KIETKHM. XUMHYECKHE DJIEMEHTBI: MAaKPOAJIEMEHTHI,
MUKpO3JIeMEHThl. Boga 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMU BOABI 1 MUHEPAJIbHBIX BelllecTB B KieTke. [logaep:xanne oCMOTHYECKOTO
Oasanca.

benku. CoctaB u crTpoeHHe O€IKOB. AMHHOKUCIOTBI — MOHOMEpHI OEJIKOB.
He3zameHumble M 3aMEHHMBbIE AMUHOKHUCIOTBL. AMHMHOKHUCIOTHBIM COCTaB. YPOBHU
CTPYKTYpbl O€IKOBOW MOJIEKYJbl (MEpBUYHAS, BTOPHUYHAs, TPETUYHAS U UYETBEPTUUHAs
CTPYKTypa). XUMHUYECKHE CBOMCTBA OenkoB. bromornueckne QyHKIUU OEIKOB.

depMeHTHI — OnoIorndecKue karanuzaropsl. CTpoeHue pepMeHTa: aKTUBHBIN IIEHTP,
cyoctpatHas crneudduunocts. Kodepmentsl. Burtamunbl. OTnuuus ¢GepMeHTOB OT
HEOPraHWYECKUX KaTaau3aToOpOB.

VYrineBoapl: MoOHOcaxapuabl (TIIOKo3a, pubo3a M J1e30KCuprb03a), aucaxapuibl
(caxapo3a, J1JakT03a) ¥ MOJIMCaXapubl (Kpaxmal, IIIMKOreH, 1eJUIi003a). buonornueckue
(GYHKIIUM yTIIEBOIOB.

Jlunuasl: Tpurnuuepuasl, dGochonunuasl, crepousl. ['mapodunsHo-THIPOPOOHBIE



cBoiicTBa. buonornueckue ¢pyHkuuu aunuaoB. CpaBHEHUE yriIeBOAOB, OCIKOB U JIUIHUI0B
KAaK UICTOYHUKOB SHEPTUH.

Hyxnennoseie kucnorsl: JJHK um PHK. Hykneoruasl — MOHOMEpPBI HYKIEHHOBBIX
kucnot. Crpoenne u Qynkunu JHK. Ctpoenne u ¢ynkmun PHK. Buner PHK. ATO:
CTpOeHHE U (QPYHKIIHH.

[utonorus — Hayka o kiieTke. Kiietounas Teopust — mpuMep B3aUMOJICUCTBUS UIIEHN U
($akTOB B HAYYHOM MO3HAHUHU. METO/IbI U3YUCHHS KIETKH.

Krnetka kak memoctHast >kxuBasg cuctema. OOIIMe NPU3HAKH KIETOK: 3aMKHYTas
HapykHasg MemOpana, Mosiekysbl JIHK kak reHermyeckuid ammapar, CUCTEMA CHUHTE3a
Oeka.

Tunel KJIETOK: 3yKapuoTHYecKas U Mpokapuoruyeckas. OCOOEHHOCTH CTpOEHUs
MIPOKAPHOTHYECKON KieTkH. Kietounas crenka Oaktepwii. CTpoeHHE SYKapHOTHYCCKOM
KJIeTKH. OCHOBHBIE OTJIMYUS PACTUTENILHOM, )KUBOTHOM U TPUOHOM KJIETKH.

[ToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHASI CTEHKA, INTMKOKAJINKC, X QYHKIUH.
[InazmaTuueckass MmeMmOpana, e€ cBoiicTBa M (yHKuuu. Lluromnasma m e€ opraHOU[BL
OnnomeMOpannble  opraHougsl kietku: OIIC, anmapar ['onbaxku, JHU30COMBI.
IlonyaBTOHOMHBIE OpPraHOWABI KJIETKW: MHUTOXOHJIpHUH, IUIacTuAbl. [IponcxoxneHune
MUTOXOHJpHN 1 mactu. Bunsl mnactua. HemeMOpaHnHble OpraHOH bl KIIETKU: pUOOCOMBI,
KJICTOYHBI LIEHTP, LEHTPUOJH, PECHUYKH, XIYTUKH. (DyHKIMM OpPraHOHWJIOB KIIETKH.
Bxirouenus.

SAnpo — perynsTopHblii 1HeHTp KkieTku. CTpoeHue sAapa: siaepHas 000JI0uKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdemoHcTpanuu:

IToptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. lInelinen, P. Bupxos, k. YOTCOH,
®. Kpuk, M. Yuikunce, P. ®panknus, K. M. bap.

Juarpammel: «PacrnpenesieHne XMUMUYECKHUX DJIEMEHTOB B HEXKHBOW MPUPOICH,
«Pacripeenenre XuMUYECKUX 3JIEMEHTOB B dKUBOU MIPUPOIEY.

Tabmumps! u cxemsl: «Ilepuoanueckas TabinLa XUMUYECKUX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJbl BOIbI», «buocunTes Oenka», «CTpoeHue Moyekyibl Oenka», «CTpoeHue
dbepmenTayn, «Hyknennosbie kuciotel. JJHK», «Ctpoenue monekynsl AT®», «CtpoeHue
AYKAPUOTUYECKON KIETKN», «CTpOEHUE KUBOTHOM KIETKNW», «CTPOEHHUE PACTUTEIBHOU
KIEeTKN», «CTpoeHue MNpPOKAPUOTHYECKOW KIeTKW», «CTpoeHue sjupa  KIETKW»,
«YTaeBoaply», «JInnuanny.

O6opynoBaHue: CBETOBOM MUKPOCKOM, 000pYyI0BaHUE JIJIsl MPOBEECHU S HAOJIIOICHU,
U3MEPEHUM, DKCIIEPUMEHTOB,  MHUKpPOIpENaparbl  PAaCTUTENbHBIX, IKUBOTHBIX H
OaKkTepUaIbHBIX KJIETOK.

JlaGopaTopHble U NpaKTHYeCKHE PadoThI:

Jlabopatopnas padota Ne 1. «M3yuenune kaTaIuTHIECKON aKTUBHOCTH (DEPMEHTOB (Ha
MpUMEpPE aMUJIa3bl UJIU KaTajasbl)y.

JlaboparopHnas pabora Ne 2. «M3ydyeHue cTpoeHHs] KIETOK PACTCHUH, )KUBOTHBIX U



OakTepuil MoJ MUKPOCKOIIOM Ha TOTOBBIX MUKPOTpEnapaTax U X OMUCAHUEY.

Tema 4. ’KnzueaessTeJJLHOCTH KJIETKH.

OOMeH BemiecTB, WIA MeTa0oIu3M. ACCUMWIAIMS (TUIACTUYECKU OOMEH) u
TUCCUMIISIIUSA (PHEPTETUUECKUIT 0OMEH) — JIB€ CTOPOHBI €JMHOTO MpoIecca MeTadoInu3Ma.
Ponb 3aKkOHOB coOXpaHEHUs BEIIECTB U SHEPTUU B MOHUMAHUU METaboJIM3Ma.

Tunbl oOMeHa BelecTB: aBTOTPO(HBIN U reTepoTpodHbIiA. Posih hepMeHTOB B 0OOMEHE
BEILIECTB U IIPEBPALLICHUN JHEPTUU B KIIETKE.

®orocunrte3. CBeroBas U TemMHOBas ¢a3bl (oTocuHTe3a. Peakumu Qorocunresa.
OddextuBHOCTh (poTOCHMHTE3a. 3HAUeHUE (HOTOCHHTE3a IS KU3HU Ha 3emiie. BrusHue
yCIIOBUM cpelnbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIEHUS €ro MNPOAYKTUBHOCTH Yy
KYJIbTYPHBIX PACTECHUM.

XemMocuHTEe3. XEMOCHHTE3UpYolre OakTepuu. 3HaUYE€HUE XeMOCHUHTE3a JIsl ’KU3HU Ha
3emie.

OHepreTuueckuii oOMEH B KieTke. PaciuernieHue BeHIECTB, BBIACICHUE U
aKKyMYJUpPOBaHHE SHEPrUMM B KIETKE. OJTalbl JHEpreTudeckoro oobmeHa. [nmmxomnus.
bpoxenne wu ero Bumael. KuciopomHOe OKUCIEHHE, WIA KJIETOYHOE JIbIXaHUE.
OxucnurensHoe GpochopunrpoBanre. IPHEKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakuun matpuunoro cunte3a. ['enernueckass mndopmanus u JIHK. Peanuzanus
reHeTu4ecko nHpopManuu B kieTke. ['eHeTnueckuit Ko u ero cBoicTBa. TpaHCKpUTIIUS
— wmarpuunbiii cuHTe3 PHK. Tpancnsimus — OuocuHTe3 Oenka. ITambl TPaHCIAIHH.
KoaupoBanue amuHokucnoT. Posb pubocom B OMocuHTE3€ OElKa.

Heknerounsle ¢gopmbl xu3HuM — BuUpycbl. Mcrtopusi oTkpeiths BupycoB (. H.
NBanoBckuit). OCOOEHHOCTU CTPOCHHSI U KU3HEHHOTO IMKJa BUPYCOB. bakrepuodaru.
bosie3Hn pacrteHuii, JKMBOTHBIX M YEJIIOBEKAa, BbI3bIBAEMBIE BHUpyCaMHu. Bupyc
ummyHoaeduimta yenoBeka (BHUY) — Bo3oynurens CIIM[la. O6GpaTHas TpaHCKpUIIIIHS,
peBepTaza u unterpasa. [Ipodunaktruka pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUM.

JdemoHcTpanuu:

IToptpetsi: H. K. Konbuos, /1. . UBanosckwuii, K. A. TuMupsizes.

Tabmumer w  cxembl: «Tumbl muTaHus», «MeTtabomusm», «MHUTOXOHIAPHNY,
«QHepreTuyeckuit ooMeny, «Ximoporacty, «@orocunrtes», «Ctpoenue JJHK», «Ctpoenue
u (QyHKUMOHUpOBaHHE TeHa», «CuHTe3 Oenka», «l['eHeTnueckuil kom», «Bupycb»,
«bakrepuodarn», «Crpoenre u >xu3HeHHbIM 1ukn Bupyca CIIM[la, Gakrtepuodaray,
«Perumkanusa JTHK».

O6opynoBanue: wmonenu-anmmmmkaiun — «Yasoenne JIHK wu  TpaHckpummmsy,
«buocuntes 6enkay, «CTpoeHue KIeTku», Mojenb cTpykTypsl JJHK.

Tema S. PasMHOKeHHe M1 MHAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB.

Kiierounslii LMKII, WU KU3HEHHBIM LUK KieTku. MaTepdasza u muto3. Ilpouecchl,
npoTtekaromue B uurepdase. Permukamms — peakmus marpuaHoro cunre3a JIHK. Ctpoenue
XpoMOCcoM. XpOMOCOMHBIN HA00p — KAPUOTHUII. J[UTIIIONTHBIN U TAaTUIOUTHBIA XPOMOCOMHBIE
HaOopbl. XpomaTuiel. [lUTONIOrMYEeCKre OCHOBBI PA3MHOKEHHUS M WHAUBUIYATHHOTO
Pa3BUTHSI OPraHU3MOB.



Henenue knetkn — muto3. Craguu murto3a. IIporeccel, MpOUCXOaAIINEe HA PAa3HbIX
CTaJusX MUTO3a. BUONIOrnYecKuii CMBICH MUTO3a.

[Iporpammupyemasi ruOeb KJIETKH — aronTo3.

@opMbI pa3sMHOXKECHHSI OpPraHW3MOB: Oecroysioe W ToJioBoe. Buasl Oecmosioro
Pa3MHOXXEHUSA:  JEJICHUWE  HAABOE, MOYKOBAHWE OJHO- W  MHOTOKJIETOYHBIX,
cropooOpa3oBaHMe, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEeHHOE KIOHUPOBAHUE
OpraHU3MOB, €0 3HAYEHUE JIJIsI CETIECKIIUU.

[TonoBoe pa3zMHOXKEHHUE, €T0 OTINYHUS OT OECIOJIOTO.

Meiio3. Cranuu meiio3a. [Iponecchl, MpoUCXoasIlue Ha cTaauax Meiosa. [loBenenue
xpoMmocoM B mero3e. Kpoccuarosep. bruosiornuecknii CMbICHI U 3HaYEHHUE ME03a.

['ameTorenes — mporecc 0Opa3oBaHUsS MMOJOBBIX KIETOK y KUMBOTHBIX. [lojoBbie
KeJe3bl: CEMCHHUKH U sSiMdHUKU. OOpa3oBaHME W PA3BUTHE MOJIOBBIX KJIETOK — raMeT
(cnmepmaro3ou, SHUIEKIETKa) — CIepMaToreHe3 U oBoreHe3. OCOOEHHOCTH CTPOECHUS
ANIEKIIETOK U ciepmaTo3ouaoB. OmnonorBopenue. [laprenorenes.

NunuBuyanbHOe pa3BuTHE (OHTOreHE3). DMOPHUOHATIBLHOE pa3BUTHE (IMOpPHOTEHE3).
Otarbl SMOPUOHATILHOTO Pa3BUTHSI Y O3BOHOUYHBIX JKUBOTHBIX: APOOJICHUE, TaCTPYJISALINS,
opraHoreHe3. IlocTamOpuoHaibHOE pa3BUTHE. THUIBI MOCTAIMOPHUOHATIBLHOTO PAa3BUTHS:
npsMoe, HENpsIMOe (JIMYMHOYHOE). BiausiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOpHI,
CIIOCOOHBIE BBI3BIBATh BPOXKIEHHBIE YPOICTBA.

Poct u pazButne pacteHuid. OHTOreHe3 LBETKOBOTO PACTEHHUS: CTPOCHUE CEMEHH,
CTaJuu Pa3BUTHSL.

JemoHcTpanuu:

Tabmuubr u  cxembl: «DOpMbI  pa3MHOXKEHHSI  OpPraHU3MOB»,  «JlBoitHOE
OIUIOJOTBOPEHUE y LBETKOBBIX PACTEHUI», «BereraTMBHOE pPa3MHOKEHUE PACTCHUN»,
«/lenenue knetku Oaktepuit», «CTpoEHUE TMOJOBBIX KIETOK», «CTpOEHHUE XPOMOCOMBIY,
«Kinerounsii nukny, «Pemmmkamusa JHK», «Mutosy, «Meios3y», «llpsamoe u Henpsmoe
pazButue», «l'aMeTroreHe3 y MIICKONMUTAONIMX U YeJIOBeKa», «OCHOBHBIE CTaJIUU
OHTOT€HE3a».

O6opynoBanue: MHUKPOCKOTI, MUKpOTMpenapaTsl «CnepMato30uabl
MJIEKOMUTAIOIIETO», «SIHIIeKIeTKa MIEKOMUTAIOIIET0», «KapuoknHe3 B KJIeTKax KOpenika
JyKa», MarHuTHas Mojeib-ammmkanusa «J/lenenne knetkw», moxaens JAHK, monens
MeTadazHoil XpOMOCOMBI.

JlaGopaTopHble 1 NpaKTHYeCKHE PadoThI:

Jlabopatopnas padota Ne 3. «HaGmrogeHne MuTo3a B KJI€TKaxX KOHUUKA KOPEITKa JIyKa
Ha FOTOBBIX MUKpPOTIperapaTaxy.

JlaGoparopHas pabotra Ne 4. «V3ydyeHue CTpPOCHHS MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpoTMpenapaTax.

Tema 6. HacsieICTBEHHOCTh M H3MEHYHUBOCTH OPraHU3MOB.

IIpenmer u 3amaun reHetuku. Mcrtopust pa3sBuUTHS TeHETUKU. Poib muronoruu u
AMOpPHOJIOTUM B CTAaHOBJICHUHM T€HETUKH. BKiag poccuiickux M 3apyOeKHbIX YUYEHBIX B
pa3BUTHE TEHETHKU. MeTOJbl TEHETUKH (THUOPHUIOJIOTHYECKUM, ITUTOTCHETHUYECKUM,



MOJIEKYJIsipHO-TeHeTu4Yeckui). OCHOBHbIE TIeHeTUYecKue TOHATHS. ['eHeTmueckas
CHUMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKpPEIIUBAHUMN.

3aKOHOMEpPHOCTH HACJIEIOBaHUSI TMPU3HAKOB, ycTaHOBIeHHbie [. Mennaenem.
MoHornbpuHOe CKpelMBaHWe. 3aKOH €IUHO0Opaswsi THOPUIOB TEPBOTO IOKOJICHHS.
[IpaBmiio TOMUHHpPOBAaHUS. 3aKOH pACIICIUICHUS] NMPU3HAKOB. ['MIOTE3a YMCTOTHI raMer.
[TonHOE M HEMOIHOE TOMUHUPOBAHUE.

JlurnOpuaHoe CKpenBaHue. 3aKOH HE3aBUCUMOIO HAcjeJOBaHUS MPU3HAKOB.
[uToreHeTnueckre  OCHOBBI ~ JAWTHOPHIHOTO  CKpENIMBaHUA.  AHaIM3UpyIoIee
cKpemuBaHue. lcronp30BaHME aHAMM3UPYIOLIETO CKPENIMBAHUS Uil OINPEICIICHUS
T€HOTHUIIA OCOOH.

CuermieHHoe HacnefoBaHue mpu3zHakoB. Pabora T. Moprana mno cuUEMJICHHOMY
HACJIEIOBAHNIO TeHOB. HapyleHne cuerieHust reHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHs HACIIEICTBEHHOCTH. | €HeTUUEeCKHE KAPTHI.

I'enetnka mnoma. XpoOMOCOMHOE OIpeAesieHuEe Tmona. AYTOCOMBI W TOJOBBIE
XpPOMOCOMBI. ['OMOraMeTHbIe U rereporaMeTHble Opranu3mel. HacnegoBanue npu3HaKos,
CLEIUIEHHBIX C IIOJIOM.

N3menunBOCTh. BUIBI MI3MEHYMBOCTHU: HEHACIEACTBEHHAs U HACJIEACTBEHHasA. Poib
Cpelbl B HEHACJEACTBEHHOM W3MEHUYMBOCTU. XapaKTEpPUCTHUKA MOAU(UKAIMOHHON
M3MEHUYMBOCTH. BapnauMoHHBIN psii M BapualiMoHHas kpuBas. Hopma peakuuu npusHaka.
KonnuecTBeHHbIE W KayeCTBEHHbIE NIPU3HAKM M MX HopMma peakunu. CBoiicTBa
MOJU(PUKAIIMOHHOW U3MEHUYUBOCTH.

HacnencrBennass, wWiaM  TEHOTUNHWYECKAs, M3MEHYMBOCTh. KoMOWHAaTHBHas
M3MEHYMBOCTh. Meiio3 U MOJIOBOM Mpoliecc — OCHOBAa KOMOWHATUBHOW M3MEHYMBOCTH.
MyrtanonHasi u3MeHUMBOCTh. Kraccudukamuss MyTaiuii: TeHHBIE, XPOMOCOMHBIE,
reHoMmHbIe. YacToTa u mpuurHbI MyTanuidi. MytareHHbie pakTopbl. 3aKOH TOMOJIOTHYECKUX
PAIOB B HAacieACTBEHHOM n3MeHunBocTy H. M. BaBuiosa.

BuesnepHas HacIeCTBEHHOCTh M U3BMEHUYHUBOCTb.

I'eneruka yenoBeka. Kapuotun uenoBeka. OCHOBHBIE METO/Ibl T€HETUKHU YEJIOBEKA:
ICHEaJIOTUYCCKUN, OJIM3HEIIOBBIM, ITUTOTCHETUYECKUH, OMOXUMHUYECKUN, MOJICKYISPHO-
reHeTnyeckuii. COBpeMEHHOE OIpeIeIEHUE I'€HOTHUIIA: MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBaHue, B TOM yucie ¢ nomoiibto [11[P-ananu3za. HacnenctBeHHble 3a001€BaHUs
YyeJoBeKa: TEeHHbIe 00Jie3HHU, OOJIE3HW C HACJIEACTBEHHOW MPeapacioioKEHHOCTHIO,
XpoMocoMmHbIe 00se3Hrn. CoMaTHYeCKue W TeHepaTuBHbIC MyTanuu. CTBOJOBBIE KIICTKH.
[Ipuntunel  370poBOTO  O0Opa3za >KW3HW, JUATHOCTUKH, NPOQUIAKTHKHA U JICUCHUS
FEHEeTUYECKUX  OoJjiesHed. MeIUKO-TeHETHYECKOe  KOHCYJIBTUPOBaHUE.  3HA4YCHUE
MEIUIIMHCKOW TEeHETUKHW B MPEIOTBPAIICHUH M JICUCHUM TEHETHYECKUX 3a00JIeBaHUMN
YEJI0BEKA.

JemoHcTpanuun:

[Toptpetsi: I'. Mengens, T. Mopran, I'. ne ®pu3s, C. C. YerBepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBuios.

Tabmuiel U cxembl: «MOHOTHUOPUIHOE CKPEIIMBAHME W €r0 IMTOTeHETHYECKas



OCHOBa», «3aKOH paCHICIUVIEHUS M €r0 IUTOTCHETHYECKAs] OCHOBA», «3aKOH YHUCTOTHI
rameTy, «JurnbpugHoe ckpemuBanue», «lluTonornuyeckue OCHOBBI AUTHOPUIAHOTO
CKpeluBaHus», «Meino3», «B3anmMoaencTBre ajielibHbIX T€HOBY, «l €HETUYECKHE KapThl
pacTeHMi, )KUBOTHBIX U YellOBeKay», «['eHeTuka mnoja», «3aKOHOMEPHOCTH HACTEIOBAHUS,
CUEIJIEHHOTO C MOJIOM», «KapHOTHIIBI YeI0BEKa U KUBOTHBIX», « BHUIbI N3MEHUYMBOCTIY,
«MoaudukanmonHas U3MEHUUBOCTHY, «HacienoBanue pesyc-pakropay, «['eHeTnka rpymnmn
KpOBW», «MyTallnOHHAsA N3MEHYUBOCTHY.

O6opynoBanue: Moeu-amuInKanu « MOHOTHOpUTHOE CKpemBanuey, « HemomHoe
JTIOMUHUpPOBaHUE», «JIurnbpuanoe ckpemmpanuey, «[lepekpect XxpoMocom», MUKPOCKOIT U
Mukponpenapar «/lpozoduna» (Hopma, MyTanuu (GOpMBI KpBUILEB U OKPACKU Tena),
repbapuii «['opox moceBHON».

JlaGopaTopHble M IpaKTUYeCKUEe padoThbI:

Jlabopatopnas pabora Ne 5. «M3yueHue pe3yabTaTOB MOHOTHOPUIHOTO H
JTUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOTIPENapaTax.

JlaGoparopuas pabora Ne 6. «lV3yueHne MOIM(PUKAIMOHHON HW3MEHUYHMBOCTH,
IIOCTPOCHHUE BAPUALIMOHHOIO Psifia U BApUALIMOHHON KPUBON».

JlabopatopHass pabora Ne 7. «AHaiu3 MyTauuid y Apo30(uibl Ha TOTOBBIX
MHKpOIpenapaTax.

[Tpaktuueckas padota Ne 2. «CocTaBiieHHe U aHAIU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBbI OHOTEXHOJIOTHH.

Ceneknups Kak HayKa 1 Ipouecc. 3apOKACHNUE CEJIEKIUU U TOMeCTUKanus. Yuenue H.
. BaBuinoBa 0 LIEHTpax MPOUCXO0KICHUS U MHOT000pa3us KyJIbTYpHBIX pacTeHui. LleHTpsI
MPOUCXOXKICHUS JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITaMM.

CoBpeMeHHbIE METOJbl CeNeKIUU. MacCoBBIi W HHAUBUAYAIbHBI OTOOPHI B
CEJIEKIINU pacTeHUH U )KUBOTHBIX. OlLIEHKA 3KCTepbepa. BIIM3KOpOICTBEHHOE CKPEIIMBAaHUE
— uHOpuauHr. Yncras nuaus. CKpeluBaHue YUCThIX JUHUM. ['eTepo3uc, uiam rudpuaHas
cuna. HepoactBeHHoe ckpemuBaHue — ayToOpuauHr. OtaanéHHas ruOpuuzanus u e
ycrexu. MICKyCCTBEHHBI MyTareHes3 U MOJy4YeHUE MOJUILUIOUIOB. JJOCTKEHUS CENeKIn
pacTeHUM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonmorus kak oTpaciib MPOU3BOJICTBA. ['eHHAas MHXKeHepus. DTamnbl CO3JaHUS
pexoMOuHanTHOM JIHK 1 Tpancrennbsix opranu3moB. Kiierounas nnxenepus. Kierounsie
KYJIBTYPBL. MukpokiaoHanbHOE pPa3MHOXKEHUE pacTeHui. KiionnpoBanue
BBICOKOIIPOAYKTHUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. DKOJIOTHUECKUE U 3THUECKHUE
npobsembl. ['MO — reHeTndeckn MOAUQPUITUPOBAHHBIC OPTAHU3MBI.

JlemoHcTpanuu:

[Toptpetst: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BaHoB.

Tabnuiel u cxeMbl: Kapta «L{eHTpbl TPOUCXOKIEHUS U MHOTO0Opa3usi KyJbTYPHBIX
pactenuit», «llopoabl AOMaIIHUX JKUBOTHBIX», «CopTa KYJbBTYPHBIX PpPaCTCHUII»,
«Otnanénanas rubpuanzamnus», «Padorer akagemuka M. @. MBanoBay, «Ilomurmmonausy,
«O0bekThl  OuoTexHonorum»,  «KierouHnble  KyJnbTypel W KJIOHUPOBAHHUEY,
«KoHcTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM.



ObopynoBaHue: MyJISKU TUI0I0B U KOPHEIUIOAOB JUKUX (POPM U KYJIBTYPHBIX COPTOB
pacteHui, repoapuii « CenbCKOX0351ICTBEHHbBIE PACTCHUS.

JlaGopaTopHble M IpaKkTUYeCKUe padoThbI:

Okckypeust «OCHOBHBIE METOJIbI M TOCTH>KEHHMSI CEJIEKIIMN PACTEHUM U )KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHILIMIO, IJIEMEHHYIO (epMy, COPTOMCHBITATENbHBI Y4YacTOK, B
TEIUIMYHOE XO351CTBO, 1a0OPaTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOTO LIEHTPA)».

11 KITACC

Tema 1. IBoJIIOIIUOHHAS OHOJIOTHS.

[Ipenmnochuiku BO3HUKHOBEHHUS 3BOJIIOLIMOHHON TEOPUH. JBOJIIOIMOHHASA TEOPU U €€
MEeCTO B OuoJyioruH. BiusiHue 3BOJIIOIIMOHHON TEOPUU HA pa3BUTHE OMOJIOTMH U JIPYTUX
HayK.

CsunerenscTBa 3BOMIONNA. [laneoHTONOTHYECKHME: TTOCIEA0BATEIBHOCTD MMOSBICHUS
BHUJIOB B MAaJICOHTOJOTMYECKON JIETONUCH, NepexoaHsle (opmbl. buoreorpapuueckue:
CXOJICTBO U pasznnuue ¢hayH u Qop MaTepUKOB U OCTPOBOB.

OMOpPHOJIOTHYECKHE: CXOACTBA U Pa3InYusi SIMOPUOHOB Pa3HBIX BUJOB MO3BOHOYHBIX.
CpaBHUTEIHLHO-aHATOMUYECKUE: TOMOJIOTUYHbBIC, aHAJIOTMYHbBIC, PYJIUMEHTAPHBIE OpPraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJACTBO MEXAaHU3MOB HACIEACTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX ITyTEH Yy BCEX OPraHU3MOB.

OBomonnonHas Teopust Y. J{apBunHa. [Ipeanocbuiki BO3HUKHOBEHHS JAapBUHHU3MA.
JIBUOKyIlMe CUJIBI 3BOJIIONMHM BUAOB 1O JlapBuHY (M30BITOYHOE pPa3MHOXKEHUE TMIPH
OTPaHUYEHHOCTH PECYpPCOB, HEOMNpeaeIEHHAsT U3MEHUYUBOCTh, OOpb0a 3a CylIECTBOBAHUE,
€CTEeCTBEHHBIN 0TOOD).

Cunretrnueckas teopust 3BooIuu (CTD) u €€ OCHOBHBIE TOJIOKEHHUS.

MuxkposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOLUU.

JBrkymiue cuibl (hakTophl) IBOJIIOIMHU BUAOB B MIPUPOIe. MyTallMOHHBIN MPOIIecC U
KOMOMHATUBHAs U3MEHUYUBOCTH. [lomynsinoHHbIe BOJIHBI U Apeiid reHo. M3omsauus u
MUTpaIs.

EcTtecTBeHHbIlt 0TOOp — Hampapistomuil ¢paktop Boonud. DOopMbl €CTECTBEHHOTO
otbopa.

[Ipucnoco0neHHOCTh  OpraHU3MOB  Kak  pe3ynbTar  3Boimonuu.  [Ipumepsl
MPUCIIOCOOJIEHHUI Yy OpraHu3MoB. ApoMop(h03bl U UAHOATANTALUY.

Bun u BunooOpazoBanue. Kputepuu Buga. OcHoBHbIE (HOpMBI BHI00OPA30BAHUS:
reorpaduyeckoe, 3KOJIOrHUecKoe.

Makpo3BoJIIOIHS. ®opmbl ABOJIIOLINH: buneTndeckas, JMBEpPreHTHAas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTuMocTh 3BOIIOLHUU.

[IpoucxoxaeHne OT HeCHEUMANM3UPOBaHHBIX MNpenkoB. IIporpeccupyromas
crienuaiu3anvs. ATanTUBHAS padaLys.

JlemoHcTpanuu:

[Toptpetsi: K. JIunneit, K. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M. bap, 3.
I'ekkens, ®@. Mrosiep, A. H. Ceepiios.



Tabmuusl 1 cxembl: «Pa3BuTHe opraHuyeckoro Mupa Ha 3emie», «3apoJblln
MO3BOHOYHBIX JKUBOTHBIX», «ApXEONTepUKC», «PopMbl OOpHOBI 3a CYIIECTBOBAHHEY,
«EctectBenHbIil 0TOOp», «MHOTOOOpa3ne COpPTOB pacTeHuin», «MHorooOpasue mopo
KHUBOTHBIX», «llomymsanun», «MyTanuoHHAsE  HM3MEHYHUBOCTHY,  «ApPOMOP(O3bI»,
«Unnoanantaun», «OOwmwas aereHepauus», «/[Bmxymme cuiabl 3Bomouuny, «Kapra-
cxema Mapumpyra nyremectBus Y. JlapBunay, «boppba 3a CyliecTBOBaHHEY,
«IIpucnocoOaeHHOCTb OpraHUu3MOB, «I"eorpaduueckoe BHUJI000pa30BaHUE,
«IKOJOTMYECKOE BUIO0OPAZOBAHUEY.

ObopynoBaHue: KOJUIEKIIUS HACEKOMBIX C Pa3IUYHBIMU THIAMH OKpPAacKH, HaOOp
IUIOZIOB U CceMsiH, Koyulekuus «lIpuMmepsbl 3alIUTHBIX NPUCHOCOOJEHUN Yy KUBOTHBIXY,
MoJienb «OCHOBHBIE HaIIpaBJICHUS 3BOJIIOLUNY, 00BEMHAs MoieNb « CTpOEHHE TOJIOBHOTO
MO3Tra IO3BOHOYHBIX).

buoreorpaguueckas kapta Mupa, KOmuieKusi «POpMbl COXPAHHOCTH HCKOMAEMBbIX
KUBOTHBIX M pacTeHWi», Monenp ammmkanus «llepekpéct Xpomocom», BIaXKHbIE
npenaparsl  «Pa3Butme  Hacekomoro», «Pa3BuTme  JATYIIKW», — MHKpoIIpenapar
«/Ipozodpuna» (Hopma, MyTauuu GopmMbl KPbLILEB U OKPACKHU TEINA).

JlabopaTopHble U MpaKTHYECKHE PA0OTHI:

JIabopatopHas pabota Ne 1. «CpaBHeHUE BUOB IO MOP(POIOTHUECKOMY KPUTEPHUIO».

JlaGoparopHass pabora Ne 2. «OmnucaHue NpUCHOCOOJEHHOCTH OpraHu3ma U eé
OTHOCUTEJIBHOT'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHay4yHble MPEACTABICHUS O 3apOXKICHMM JKU3HU. HayuHble rHUHoTE3bI
BO3HMKHOBEHHUS XKM3HU Ha 3emiie: adMoreHe3 W maHcnepmusi. XUMHUYEcKash BOJIOLIMSL.
AOHNOreHHbI CUHTE3 OPraHMYECKHUX BEIIECTB U3 HEOPTraHMYECKHX. DKCIEPUMEHTAIbHOE
MOATBEPKACHNE XUMHUYECCKON 3BOJIONMH. HadanpHbIe ATarbl OMOJIOTHYSCKOM 3BOJTIOIUU.
I'unoreza PHK-mupa. ®dopmupoBanue MeMOpaHHBIX CTPYKTYp W BO3HUKHOBEHHE
npoTokJieTkH. [lepBbie KieTkH U ux 3Bomonus. GopmMupoBaHre OCHOBHBIX TPYIII KUBbIX
OpraHU3MOB.

Pazeutne xu3HuM Ha 3emiie mo 3paMm W nepuoaam. Karapxei. Apxelckas u
npoTepo3oiickas 3pbl. [lameo3oiickas spa U e€ mepuoiabl: KeMOPUHCKUN, OPJIOBUKCKHUH,
CUJIypUMCKNN, IEBOHCKUW, KAMEHHOYTOJIbHBIN, TEPMCKHUH.

Me3so30¥icKas apa ¥ €€ NEPUOIBL: TPHACOBBIN, IOPCKUI, METIOBOM.

Kalino3olickas 3pa u €€ nepruopl: MajIeOreHOBBIN, HEOT€HOBBIM, AHTPOIIOT€HOBBIN.

XapakTepuCcTUKA KJIMMAaTa ¥ reoJIOTHYECKUX npoueccoB. OCHOBHBIE 3TaIlbl 3BOJIIOLNN
PACTUTENBHOTO U KMBOTHOTO MUpa. ApoMop(do3bl y pacTeHUl U KUBOTHBIX. [losiBieHue,
pacuBeT U BEIMUPAHUE IPYIII KUBBIX OPraHU3MOB.

CucremMa OpraHM4Yeckoro wmupa Kak oOTpaxkeHue dBoirouud. (OCHOBHBIE
CUCTEMATUYECKHE IPYIIIbI OPraHU3MOB.

OBOJIOLMS 4YEJOBEKAa. AHTPONOJIOTHS KakK HaykKa. Pa3BUTHE NpENCTaBICHHUHA O
MPOUCXOXKJIEHUH 4YesoBeka. MeToabl m3ydeHusi aHTpororenesa. CXoJAcTBa W pa3ivyuus
YEJI0BEKA U JKUBOTHBIX. CUCTEMAaTHUECKOE MOJIOKEHNE YETOBEKA.



JBuxymue cuibl (pakTopsl) aHTpororenesa. HaciencTBeHHass WU3MEHUYMBOCTH U
€CTECTBEHHBIN 0TOOp. OOIIECTBEHHBI 00pa3 JKU3HU, W3TOTOBJIICHHE OpPYIAUN Tpyna,
MBIIUIEHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLIMM YEJIOBEKA: aBCTPATIONUTEKH, UEIIOBEK YMEbI,
YenmoBek mnpsamMoxondmmn, YernoBek HeaHIepTalbCkud, YenoBek pasymHbii. Haxomxu
UCKOIAEMbIX OCTaTKOB, BpEMsl CYILECTBOBAaHMS, O0JAaCThb pacrnpocTpaHEHUs, OO0OBEM
rOJIOBHOTO MO3ra, 00pa3 KU3HHU, OPYIUs.

Yenoseueckue pacbl. OCHOBHBIE OOJBUIME pachl: €BpOIeouAHas (eBpasuiickas),
HErpo-aBCTpaJIOMJHAs (PKBAaTOpHUAJIbHAsA), MOHIOJOWJHAs (a3MaTCKO-aMEpPUKAHCKAs).
YepTbl NOPHUCHOCOOJICHHOCTH TMPEACTABUTENICH UYENOBEYECKUX pac K  YCIOBHIM
cyluiecTBOBaHMs. ENMHCTBO yenoBevyeckux pac. Kpuruka pacusma.

JlemoHcTpanuu:

[Toptpetsr: ®@. Penn, JI. I1actep, A. 1. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmumsrt u  cxemsl: «BosHukHoBeHue ConHeuHo cucteMbl», «Pa3Burtue
OpraHU4eCcKOro MUpay, «PacturenpHas KJIETKaY, «’KuBoTHas KIIETKa,
«IIpokapuoTnueckass kKierka», «CoOBpeMEHHass CHCTEMa OpPraHUYECKOTO  MHpPay,
«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHS YEJIOBEKA M UYEJTOBEKOOOPA3HBIX O0E3bSHY,
«OCHOBHBIE M€CTa MAJCOHTOJIOTUYECKUX HAXOJOK MPEIKOB COBPEMEHHOI'O YEIIOBEKa,
«/IpeBHelimue mroan», «Jpesrue moan», «[lepebie coBpeMeHHbIE JIIoan», «UeoBeyeckne
pace».

O6opynoBanue: myispku «lIpoucxoxaenue yenoBekay (OIOCTHI aBCTpalONMUTEKA,
MUTEKAHTPONa, HEaHJepTalblla, KPOMAHbOHIIA), CJIENKU WA H300pa)K€HUsS KaMEHHBIX
opyauii NepBOOBITHOTO YeJioBeKa (KaMHH-YOMIEPHI, pyOuna, ckpebua),
reoXpoHOJIOrnuecKas Tabauna, Kosekuus « @opMbl COXpaHHOCTH UCKOTTA€MBbIX )KUBOTHBIX
Y PaCTCHUI.

JlabopaTopHble U NpaKkTHYECKHE PA0OTHI:

[IpakTuyeckass pabora Ne 1. «M3yueHne HCKOMAEeMbIX OCTATKOB PpACTCHUN W
KUBOTHBIX B KOJIJIEKIIUSX).

DKCKypcHsi «IBOJIONKS OPTaHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYYHBIN
WJIA KpaeBeAYECKUN My3eil).

Tema 3. OpranusMbl 4 OKpy:Ka0IIas cpeaa.

DKoJIOTHSI KaKk Hayka. 3aJaud W pas3Aesibl 3KOJOTUHM. MeTonbl 3KOJIOTMYECKHX
MCCIIEIOBAHMM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3JAYIIHAs, IOYBEHHAs,
BHYTPUOPraHU3MEHHAs.

Okosornueckue  Qakropsl.  Knaccudukanuss ~— sKojgormdeckux  (haKTOpOB:
abnoTuyeckre, OMOTUYECKUE U aHTPOINOreHHbIe. JleficTBHE 3KOJIOTHYeCKUX (PaKTOpOB Ha
OpraHU3MBl.

AbGuotnyeckue (akTophl: CBET, TeMIepaTypa, BIAXHOCTb. {DOTONepruoan3M.
[Ipucnocobnenusi opraHu3MOB K JEHCTBUIO abuoTHyeckux (akTopoB. buonormyeckue
PUTMBL.



buotnueckue ¢akroppl. Buasl OHOTHMUECKHX B3aUMOJEHCTBUM: KOHKYPEHLMS,
XMIHUYECTBO, cUMOMO3 u ero ¢opmbl. IlapasutusMm, Koomepanusi, MyTyajau3M,
KOMMEHCaJINU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCATU3M, HEUTpalu3M. 3HaUCHUE
OMOTHUYECKNX B3aUMOJICHCTBUN JJi1 CYIIECTBOBAHUS OPraHU3MOB B MPUPOTHBIX
Cc0o00I1IeCTBAX.

OKOJIOTUUECKHE XAPAKTEPUCTUKU NOMysauuu. OCHOBHBIE ITOKA3aTENINA IMOIYJISIUM:
YUCJIIEHHOCTbh, IJIOTHOCTh, POXAAEMOCTb, CMEPTHOCTb, MPUPOCT, MUrpauud. luHamuka
YUCJIICHHOCTH NOMYJISIUUU U €€ PeryJIsaiusl.

JlemoHcTpanuu:

[Toptpetsi: A. I'ymGonsar, K. ®@. Pynbe, O. 'ekkensb.

Tabmumsr u  cxemsl: kapra «llpuponneie 30HbI 3emun», «Cpeabl oOuUTaHUS
opraHu3zmoBy, «Doronepuoauzmy», «llonymaunm», «3aKOHOMEPHOCTH POCTa YUCIEHHOCTU
MONyYJISIUUU UHPY30puu-Typenbkny», «[lumesbie nenm.

JlaGopaTopHble 1 NpaKTHYeCKHe padoThI:

JIaGoparopHas padota Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTEHUI U3 pa3HbIX
MECT OOUTAHUSD.

JlabopaTtopHas padoTa Ne 4. «BausiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB KOJIEYCay.

[Ipaktuueckas padora Ne 2. «Iloacu€r MIOTHOCTH NOMYJSUMNA pa3HbBIX BHUIOB

pacTEeHUI».
Tema 4. Coo01mecTBa ¥ IKOJIOrHYECKHE CHCTEMBI.
CooOmectBo  opraHu3mMoB — OuoneHo3. CTpykTypsl OHOIEHO3a: BHJIOBafd,

MIPOCTPAHCTBEHHAA, Tpopuueckas (tumienas). Buasi-nomunanTel. CBsizu B OMOLIEHO3€.

DkoJyiornueckre cucrembl (3xkocuctemsl). [loHsTHE 00 3KOCHCTEME U OMOrE€OIEHO3E.
OyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOAYLUEHTbl, KOHCYMEHTbI, PEAYyLEHTHI.
KpyroBopoT BelecTB U MOTOK 3HEPruu B 3kocucteme. Tpoduueckue (MUIIEBbIE) YPOBHU
skocuctembl. [lumiessie nenu u cetr. OCHOBHBIE MOKa3aTelW IKOCHCTEMBI: OMoMacca,
OPOAYKIHS. DKOJIOTHYECKNE TUPAMHUIBL: POAYKIINU, YUCICHHOCTH, Onomacchl. CBOCTBa
HKOCUCTEM: YCTOMYMBOCTb, CAMOpPETyJIaLus, pazButue. CyKieccus.

[IpupoaHbie 3KOCUCTEMBI. DKOCHUCTEMBI O3EP M PEK. DKOCHCTEMA XBOWHOIO WIIH
IIMPOKOJIMCTBEHHOTO JIeca.

AHTpPOMOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMBI. Y pOOIKOCHCTEMBI. bronmornueckoe
Y XO341CTBEHHOE 3HAUCHNE arpOIKOCUCTEM B YPOOIKOCHUCTEM.

buopasnoobpazue kak (Qaktop  ycToWumBocTH  3KocucTeM. CoxpaHeHue
OMOJIOTUYECKOTO pa3HooOpasus Ha 3eMIie.

VYuenue B. W. Bepuaackoro o 6uocdepe. I'panuiipl, coctaB u CTpyKTypa Ouocdepsl.
Xupoe BemectBo U ero pyHkuuu. OcodeHHOCTH OMochephl Kak rino0anbHOM SKOCUCTEMBI.
Jlunamudeckoe paBHOBecHE U oOpaTHasi CBs3b B Onocdepe.

KpyroBopoTs! BemiecTB 1 OMOreOXMMHUYECKHUE IUKIIBI AIEMEHTOB (yriepoja, a30Ta).
3oHansHOCTH Ouochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseyectBO B Oumochepe 3emin. AHTPONOTEHHBIE HU3MEHEHUsI B Ouocdepe.
I'moGanpHbIe HKOJTOTUYECKUE TTPOOIIEMBL.



CocyuiectBoBanMe npupoisl U yenoBeyecTBa. CoxpaHeHHe OmopazHOOOpasusi Kak
OCHOBa ycToM4uMBOCTH Ouoceprl. OCHOBA palMOHAIBHOIO YIPABICHUS MPUPOJHBIMU
pecypcaM U UX UCHOJb30BaHue. JocTrkeHHs] OMOJIOTrMU U OXpaHa MPUPOIBI.

JlemoHcTpanuu:

IToptpetsl: A. JIx. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuusr u  cxemsl: «llumeBsle nenu», «bHOIEHO3: cOCTaB U CTPYKTypay,
«IIpupoansie cooOiiecTBay, «Llenu nutanus», « JkoJgoruueckas nupamuaay, «buocdepa u
YeJI0BEK», «IJKOCHCTEMA LIMPOKOJIMCTBEHHOIO JIecay, «IJKOCHCTEMAa XBOWHOIO Jiecay,
«bunoneno3 Bomoéman, «ArpoueHos», «lIpuMepHbIe aHTPOIIOIEHHBIE BO3JECUCTBHS Ha
npupoay», «BakHelne HCTOYHNUKY 3arps3HEHUs BO3AyXa U TPYHTOBBIX BOJ», «IlouBa —
BaXkKHeMIas cocrapisitomias ouochepol», «PakTopsl Aerpaganuu nousy, «llapHUKOBBIN
abdekT», «DakTopbl pPaAHMOAKTUBHOTO 3arps3HeHHs Ouocdepb», «OOmmas CTpyKTypa
ouocdepr», «Pacnpoctpanenue xusHu B Ouocdepey, «O30HOBBIM 3KpaH OHoOchepb,
«KpyroBopot yriepoaa B ouocdepe», «kKpyropopot a3zora B mpupoze».

ObopynoBanue:  Mozenp-aniuiMkanus  «TunuuHele  OWMOIEHO3b»,  repOapuid
«PacturensHble cooOmiecTBa», Koyekuuu «buoneHos», «Bpenutenn BaKHEHIIMX
CEJIbCKOXO3SIMCTBEHHBIX KYJIbTYp», TepOapuu M KOJUIEKUUMU PACTEHUH M KUBOTHBIX,
MIPUHAJIEKANIME K Pa3sHbIM DKOJOTHYECKMM rpynmnaM oaHoro Bunaa, KpacHas kHura
Poccuiickoii @eneparum, U300pakeHUsI OXpPaHIEMbIX BUJIOB PAaCTCHUI U dKUBOTHBIX.



IINTAHUPYEMBIE PE3VIJIbTATBI OCBOEHN A ITPOI'PAMMEI 110 BUOJIOI' M HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

CornacHo @I'OC COO, ycraHaBiMBaroTcsi TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS
oO0y4aromyUMuUCsl ~ MPOrpaMM  cpedHero  oOmiero  oOpa3oBaHUS:  JIMYHOCTHBIM,
METaIpeIMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpyKType TUUHOCTHBIX PE3YJIbTATOB OCBOEHHUS MpeameTa « bUOoIOrusD BbIAEICHbI
CICAYIOIINE COCTABJISIONIME: OCO3HaHWE OOYYAIOIMIMMHUCS POCCHUHCKONW TpakIaHCKOU
HUJICHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTUIO, CAMOCTOATEIILHOCTA U CAMOOIIPEIEIICHUIO,
HaJU4Yhe MOTHBAIMU K OOYUYEHHIO OMOJIOTHH, IICJICHANPABICHHOE Pa3BUTHE BHYTPEHHHX
yOEXKJIEHUI JMYHOCTH Ha OCHOBE KJIOYEBBIX LIEHHOCTEH M HMCTOPUYECKUX TPaJMIIIMA
pa3BUTUSI OMOJIOTMYECKOTO 3HAaHMS, TOTOBHOCTh M CIIOCOOHOCTh OOyYarommXxcs
PYKOBOJCTBOBATbCSI B CBOEU JIESITEIBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH,
OPUCYIIUMU ~ CUCTEME OHOJOTUYECKOro 00pa3oBaHMs, HaJUYHE OSKOJOTUYECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTABUTh IEJIM U CTPOUTD KMU3HECHHbIC T1JIaHBbI.

JIM4HOCTHBIE PE3yAbTATHI OCBOEHUS IpeAMeTa « BUOTOTUS» JOCTUTAIOTCA B €JUHCTBE
y4eOHOM U BOCHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU
POCCHUMCKUMHU  COLMOKYJIBTYPHBIMHM, MCTOPUYECKUMH M  JAYXOBHO-HPAaBCTBEHHBIMU
[IEHHOCTSIMU, IPUHATHIMU B OOIIIECTBE NMPAaBUIAMU U HOPMaMHU MOBEJICHUS U CIIOCOOCTBYIOT
npoleccaM CamMOIO3HAHUS, CAMOBOCIUTAHUS W CAMOPAa3BUTHS, PA3BUTUS BHYTPECHHEH
MO3UIIAN JTMYHOCTH, TATPUOTHU3MA, YBAKECHHUS K 3aKOHY M MPABOIOPSAIKY, YEITOBEKY TPyAa
U CTapiieMy MOKOJICHHIO, B3aUMHOTO yBaKEHHS, OEPEKHOT0 OTHOIICHHS K KYJIbTYPHOMY
HACJIEIUIO U TPAJIULIMAM MHOTOHAIIMOHAILHOTO Hapoaa Pocculickont denepanuu, mpupoie
Y OKPYXaroIlIEeH cpelie.

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHMS Y4eOHOro mnpeaMera «bHOJOTHS) JTOHKHBI
OTpaXkaTh ~ TFOTOBHOCTh M CIIOCOOHOCTh  OOyYalolUXCS  PYKOBOJICTBOBATHCS
chopMHUPOBAHHOW BHYTPEHHEMN MO3UITMEH JTUYHOCTH, CHCTEMOM IIEHHOCTHBIX OPHUCHTAIIUH,
MO3UTHUBHBIX BHYTPEHHUX YOEKIEHUHN, COOTBETCTBYIOIIMX TPAJAUIIMOHHBIM I[IEHHOCTSIM
POCCUHCKOTO OOIIIeCTBA, PACIHIMPEHHUE >KU3HEHHOTO OIbITa U ONbITa JACSITEILHOCTH B
MPOLIECCE PEATU3AMUA OCHOBHBIX HAIMPABICHUN BOCIUTATEIBHOU MESITEILHOCTH, B TOM
YHUCJIC B YACTH:

1) rpaaaHCKOro BOCIIMTAHUSI:

c(OPMHUPOBAHHOCTh TPAXKIAHCKON TO3UIMU OOYYAIONMIETOCS KaK AaKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOTO OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYIIMOHHBIX MpaB U OOS3aHHOCTEH, yBa)KEHHE 3aKOHA U
MIPaBONOPSAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH JEATEIHHOCTH TPHU CO3JAaHUU yUEeOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX W TO3HABATEIBHBIX 3a7]a4, BBHIMOJHEHUU OHOJIOTHUYECKUX



AKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEACNSATh COOCTBEHHYIO MO3MIMIO O OTHOIICHHIO K SIBJICHHUSIM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHUE YyUYUTHIBaTh B CBOUX JICUCTBHSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIE C pa3HbIMH YOEKIEHUAMH, KYJIbTYPHBIMU IIEHHOCTSAMH U
COLIMAJIbHBIM ITOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHUYECTBY B IPOIIECCE COBMECTHOTO BBITIOJHEHUS YYCOHBIX,
MO3HABATEIIbHBIX W HMCCIIEI0BATENbCKUX 3aJ]1a4, YBAXKUTEIBHOIO OTHOLICHUS K MHEHHIO
OTIMIOHEHTOB TIPH OOCYKICHUN CITOPHBIX BOMPOCOB OMOJIOTHYECKOTO CONCPKAHUS;

TOTOBHOCTh K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) IATPMOTHYECKOT0 BOCITUTAHUSA:

c(hOPMHUPOBAHHOCTh POCCHUMCKON TPaXTAHCKOW HMICHTUYHOCTH, TAaTPUOTU3MA,
YBAXXEHHUS K CBOEMY HAapOAY, YyBCTBA OTBETCTBEHHOCTH nepea PoauHoM, rop10CcTH 3a CBOU
Kpaii, cBOr0 PoinHy, CBOM A3BIK U KYJIbTYPY, IPOIIJIOE U HACTOAIIEE MHOTOHAIIMOHATILHOTO
Haponaa Poccuu;

[IEHHOCTHOE OTHOLIEHWE K MPUPOJHOMY HACIEIHI0 M TaMSITHUKaAM MPUPOJIbI,
TOCTHXKEHUAM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTUAX, TPY/E;

CIIOCOOHOCTh OIICHUBATh BKJIAJ] POCCHUUCKMX YYEHBIX B CTAHOBJICHHUE U Pa3BUTUE
OMOJIOTHH, TTOHUMAaHUSl 3HAY€HUs OWOJIOTMM B TMO3HAHUM 3aKOHOB TPHUPOABI, B KU3HU
YeJI0BEKa M COBPEMEHHOTO 00I11eCTBa;

uaerHas yOeXJEHHOCTh, TOTOBHOCTh K CHyKeHMI0O H 3amute (OrTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTh ~ OIIEHMBAaTh CUTYyallUl0 U NPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH,;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOUM DPOJMUTEISAM, CO3JAHHUID CEMbU HA OCHOBE
OCO3HAHHOI'O0 IIPUHSATHSA LEHHOCTEM CEMEWHOM »XU3HU B COOTBETCTBUHM C TPAIULMUSIMHU
HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHE K MHUPY, BKJIIOYAs OCTETHUKY OBITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIIECHU;

ITOHUMAHUE YMOLMOHAIIBHOTO BO3JECUCTBUSA )KUBOM ITPUPOJIBI U €€ LIEHHOCTH;

FOTOBHOCTh K CAMOBBIPAKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIJICHUE TIPOSIBIISTh
Ka4yeCcTBa TBOPUYECKOMN JTUYHOCTH;

5) ¢usuueckoro BocnUTAHUA, (OPMHUPOBAHHUSA KYJIbTYPbl 310POBbH M
IMOIMOHAJIBLHOIO 0JIaronoJyYns:

MOHUMAHHWE M peaau3aius 3JI0pOBOro M Oe3omacHOro oOpasza >KU3HU (3I0POBOE
MUTAaHUE, COOJIIOJIEHWE TUTHMEHUYECKUX MPABUI U HOPM, COAIAHCUPOBAHHBIN PEXKUM



3aHATUI U OTIbIXA, peryjspHas Quanyeckas akTUBHOCTb), O€pEKHOr0, OTBETCTBEHHOTO U
KOMITETEHTHOTO OTHOIIEHUSI K COOCTBEHHOMY (DU3NYECKOMY U IICUXUUYECKOMY 3/I0POBBIO;

MMOHMMAaHUE IEHHOCTU MPaBUJI WHAUBUIYATHLHOIO M KOJUIEKTUBHOTO OE€30MacHOrO
MOBEJICHUS B CUTYAlUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HaHME MOCIEACTBUI U HEMPUATHUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aJIKOTOJIsA,
HApPKOTUKOB, KypEeHHS);

6) TPy10BOIr0 BOCIMTAHUS

TOTOBHOCTH K TPYAY, OCO3HAHHE [IEHHOCTU MacTepCTBa, TPYAO0JIIO0HE;

FOTOBHOCTh K AKTHUBHOW JIESTEIBHOCTH TEXHOJOTMYECKOM W  COLMAIbHOU
HAINPaBJICHHOCTH, CIOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH M  CAMOCTOSITEIHHO
BBITIOJIHATH TAKYyIO AEATEIbHOCTD;

WHTEpEC K pasnudabiM chepaM npodheCcCHOHATBHOW ACSITEIBHOCTH, YMEHHUE
COBepIIaTh OCO3HAHHBIM BBIOOP Oynymied mpodeccur M peain30BbIBATH COOCTBEHHBIE
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh U CIOCOOHOCTH K OOpa30BaHUIO M CAMOOOPA30BaHUIO HA MPOTSKEHUU
BCEH JKU3HU;

7) IKOJIOTrH4e€CKOTr0 BOCIIMTAHUSA

AKOJIOTMYECKHU 11€JIECO00pa3HOe OTHOIIEHUE K TMPHUPOJIC€ KaK MCTOYHUKY >KU3HU HA
3emiie, OCHOBE €€ CYyIIECTBOBAHMS;

MOBBIIICHUE YPOBHS IKOJIOTMYECKOM KyIbTYPhI: MPUOOPETEHUE OIbITA INIAHUPOBAHUS
MMOCTYNKOB UM OLIEHKU WX BO3MOKHBIX MOCJIEACTBUMN JJIsl OKPYKAIOLIEH CPEIbI;

OCO3HAHHE II00ATBHOTO XapaKTepa IKOJIOTUUECKUX MPOOIeM U MyTel UX PEIICHHUS;

CIOCOOHOCTh MCHOJIb30BaTh MPHUOOpETaeMble MPU U3YYEHUM OHOJOTMU 3HAHUS U
YMEHUS TIPU PEIICHUH TMPOOJEeM, CBSI3aHHBIX C PAIMOHAJIBHBIM MPUPOIOTOIHE30BAHHEM
(coOroieHue MpaBwIl MOBEICHUSI B IPUPOJIE, HAIIPABIEHHBIX HA COXPAHEHHE PAaBHOBECHS B
AKOCHUCTEMAX, OXpaHy BUIOB, DKOCUCTEM, OHOChephl);

AKTUBHOE HETIPUATHUE JACHUCTBUM, MPUHOCSIINX BPEl OKPYKAIOIIECH MPUPOHON cpese,
yMEHHE POTHO3UPOBATh HeOJIaronpusTHHIE HKOJIOTUYECKHUE MOCJEACTBUSA
NpEeATPUHUMAEMBIX IEMCTBUM U MIPEAOTBPAIATh UX;

HaJM4YUe Pa3BUTOr0 KOJOTUUYECKOTO MBIIUICHUS, IKOJIOTUYECKON KYJIbTYpHI, OMbITA
NEATEIbHOCTU DSKOJIOTMYECKON HaIpPaBJICHHOCTH, YMEHHSI PYKOBOJICTBOBATHCS HMMHU B
MO3HAaBaTEJIbHOW, KOMMYHUKATUBHOW U COIMAJIbHOW MPAKTUKE, TOTOBHOCTH K YYacCTUIO B
MPAKTUYECKON NEATETbHOCTU SKOJIOTMYECKON HAMPABICHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(hOpMHUPOBAHHOCTh MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSI HAyKM M OOIICCTBEHHOM IMPAKTUKU, OCHOBAHHOTO Ha JUajore KyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTa B MOJIUKYIBTYPHOM MUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM W  UUTATENIIbCKOM KYJIbTYpPhl Kak CpeACTBa
B3aMMO/JICHCTBUS MEXKTY JIFOJbMH U TIO3HAHUS MUDA;

NOHUMaHUE crieuuPuKr OUOTOTUU KaK HAyKH, OCO3HAHUS €€ posikd B POPMUPOBAHUU
pallMOHAJILHOTO HAy4YHOTO MBIIUICHUS, CO3JaHUU IIEJIOCTHOTO TPEACTaBICHUS 00



OKpY)KalIlleM MHpe Kak O €IMHCTBE TMPUPOJbI, YeJOBeKa W OO0IIecTBa, B IMO3HAHUU
PUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUH MTPOOIIEM COXpaHEHUS IPUPOTHOTO PAaBHOBECHS;

yOSXKIEHHOCTh B 3HAYMMOCTH OWOJIOTHH JUIsl COBPEMEHHOW  ITUBUIIM3AIIVH:
oOecrieueHrss HOBOTO YPOBHS Pa3BUTHUS MEAHWIIMHBI, CO3JaHHE TICPCIICKTUBHBIX
OMOTEXHOJIOTHIA, CIOCOOHBIX pEIIaTh PECYpCHbIE MPOOIEeMBbI PAa3BUTHS UYEIOBEUECTBA,
MIOUCKA IMyTeH BBIX0/Ia U3 TII00ATBHBIX IKOJIOTUUYECKUX MPOOJIeM u 0OecTieueHus Iepexoa
K YCTOMYMBOMY Pa3BUTHIO, PAIMOHAIIEHOMY HCIOJB30BAaHUIO MPUPOIHBIX PECYpCOB U
(hOpMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYCHHH OHOJIOTMYCCKUX 3HAHWN B IIEJIAX TOBBIMICHUS
o0Imel KyJIbTypbl, €CTECTBCHHO-HAyYHOW TpPaMOTHOCTH, KaK COCTaBHOW YacTH
(GYHKITMOHATLHOW TPaMOTHOCTH 00y4aronuxcs, GOpMUPYEMO MPH U3ydeHUU OUOJIOTHH;

MOHUMAaHUE CYITHOCTH METOJIOB IMO3HAHMS, UCIIOJIh3YEMbIX B €CTECTBEHHBIX HayKax,
CIIOCOOHOCTH WCTIONL30BaTh TOJydaeMble 3HAHUS ISl aHaIW3a W OOBSICHEHHS SBICHUN
OKPYKAIOIIEr0 MUpPa U MPOUCXOASAIINX B HEM U3MEHEHUM, YMEHUE JieslaTh 000CHOBaHHbBIC
3aKJIIOYEHUSI HA OCHOBE HAy4YHBIX (PAKTOB M HMMEIOIMIMXCSA JIAHHBIX C IIEJIbI0 TOMyYEeHHUS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHHO HCIIONIB30BaTh OMONOTHUECKUE 3HAHUS JJIST PEIICHUS
po0JIeM B PEATbHBIX KU3HECHHBIX CUTYAIIHSIX;

OCO3HaHME [IEHHOCTU HayYHOMU JESITEIIbHOCTH, TOTOBHOCTD OCYIIECTBIISITH IPOSKTHYIO
Y UCCJIEI0OBATENLCKYIO JIEITEIbHOCTh UHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHHUIO U CaMO0Opa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAHWHA TIO0 OWOJOTHHM B COOTBETCTBUU C YKU3HCHHBIMU
MOTPEOHOCTSIIMU.

METAIIPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbIE  pe3yabTaThl OCBOEGHHs ydueOHOro mpeamera «buomorus»
BKIIOYAIOT:  3HAYMMBIC IS (DOPMHUPOBAHHS ~ MHPOBO33PEHHS  OOYYAIOIIMXCSI
MEKTUCIMILIMHAPHBIC — (MEXIpPEAMETHBIC) OOIICHAYYHBIC TOHATHS, OTPAXKAIOIIUE
IICJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CIICIU(PUKY METOIOB TIO3HAHUS, UCIIOJIb3YEMbIX B
€CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHUE, MMPOIECC, CHCTEMA, HaydHbIN (akKT,
OPUHIIKAI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCICIOBaHUE, HAOIOJCHUE,
U3MEpPEeHHe, OKCIEPUMEHT W  JPYTuX), yHHBEpPCalbHBIE  ydeOHBIC  JEHCTBHS
(mo3HaBaTeIbHbIC, KOMMYHUKATHBHBIC, PETYIATUBHBIC), 0O0eceurBaromue GopMupoBaHUe
(bYHKIIMOHAILHON IPaMOTHOCTH U COLIMATBbHON KOMIICTEHIIUH 00YYarOIIUXCsl, CIIOCOOHOCTD
00yYaroIMXCsl MCIOJIb30BaTh OCBOCHHBIE MEKIUCIMILIMHAPHBIE, MHPOBO33PEHUCCKHUE
3HaHUS M YHUBEPCalbHbIC YUeOHbIE IEHCTBHS B MO3HABATEILHON M COIMAILHOMN IPAKTHKE.

MertanpeaMeTHbBIC Pe3yIbTaThl OCBOCHHUS MPOrPAMMbI CPETHETO 00IIIETr0 00pa30BaHMsI
JIOJDKHBI OTPaXKaTh:

OgJiajieHne YHHBEPCATbHBIMHU Y4eOHBIMH NMO3HABATEILHBIMU JICHCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE TeCTBHA:

CaMOCTOSITEIEHO (POPMYJTUPOBATH M aKTYyaJTHU3UPOBAThH MPOOJIEMY, PACCMAaTPUBATh €&



BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHHM 3HAHUN NMPUEMBI JIOTHYECKOTO MBIIUICHUS (aHalu3a,
CUHTE3a, CPaBHECHMsI, KiIaccuuUKaIum, 0000IIeHNs), paCKPhIBATh CMBICT OMOJIOTHYECKHUX
MOHATUH (BBIIEIATh WX XapakTEpPHBbIC NPH3HAKH, YCTAaHABIMBATH CBS3U C JIPYTUMHU
MOHSATUSIMU );

OMpeNeNsaTh UEIN ACSITEIbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUU WX JOCTHUKEHUS,
COOTHOCHUTH Pe3yJIbTaThl IEITEILHOCTHU C TIOCTABJIICHHBIMU IIEJISIMU;

HCITOJIh30BaTh OMOJIOTUYECKHE TTOHSATUS TSl OOBsICHEHUS (DAaKTOB W SBICHHUM JKUBOU
MIPUPOJIBL;

CTPOUTbH JIOTUYECKUE PACCYKJEHUS (MHIYKTUBHBIC, JCIYKTUBHBIC, MO AHAJIOTHH),
BBISIBJISIT  3aKOHOMEPHOCTM U MPOTHUBOPEUYUS B  PacCMaTPUBAEMBIX  SIBICHHSX,
(hOpMYIPOBATh BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSATH CXEMHO-MOJICIIBHBIC CPEJICTBA IS TIPEICTABIICHUS CYIIECTBEHHBIX CBS3CH
Y OTHOIIICHUN B U3Y4YaeMBIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUHM Pa3HOTO
pOJia, BBISIBIICHHBIX B Pa3TUYHBIX HHGOPMAIIMOHHBIX HCTOYHUKAX;

pazpabaThiBaTh IUIAH pEIICHUS NpoOJieMbl ¢ YYETOM aHaiu3a HMEIOIINXCA
MaTepHaTbHBIX M HEMATePUATBLHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBHI B ICSITCIIBHOCTh, OIICHUBATH COOTBETCTBHE PE3YILTATOB IICIISIM,
OILICHUBATh PUCKHU MOCIIE/ICTBUN JEATEILHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATH PabOTy B YCJOBHUSIX PEabHOTO, BUPTYaJbHOTO U
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe MCCJIEI0BATEIbLCKHE eHCTBHS:

BJIQJICTh HAaBbIKAMU YYEOHO-MCCIIEAOBATENLCKOW M TMPOSKTHOW JEesSATEIbHOCTH,
HaBBIKAMH pa3pelieHus: Mpo0seM, CIIOCOOHOCThI0 M TOTOBHOCTBIO K CaMOCTOSTEILHOMY
MMOMCKY METOJIOB pEIICHUS TMPaKTUYSCKUX 3a/lad, NMPUMCHCHHWIO Pa3IMYHBIX METOJIOB
TTO3HAHWSI,

UCIIOJIb30BATh Pa3IMYHbIC BUBI JEATEILHOCTH 110 TOJYYEHUIO HOBOTO 3HAHMS, €0
WHTEpIpETaINU, TPeoOPa30BaAHUIO U MPUMEHEHUIO B YYEOHBIX CUTYAIIUSIX, B TOM YHCIIC IPU
CO37IaHUU YYEOHBIX U COIIMAIIbHBIX MPOEKTOB;

dbopMHupOBaTH HAYYHBIH THIT MBIIUICHUS, BJIaJACTh HAYYHOW TEPMHHOJOTHUCH,
KJTFOUEBBIMH MTOHSATHUSIMHA U METOJaMHU;

CTaBUTH U (POPMYJIMPOBATH COOCTBEHHBIC 33]]a4K B 00pa30BaTEIbHOM IEATETLHOCTH U
KU3HCHHBIX CUTYAIUAX;

BBISIBIISATH NTPUYMHHO-CJICACTBEHHBIC CBSI3M M aKTyaJM3MPOBATh 3a/1ady, BBIJIBUTATh
TUNoTe3y €€ pelieHus, HaXOAWTh apryMEHTHI IS JTIOKa3aTeIbCTBA CBOUX YTBEPXKICHHH,
3a/1aBaTh MapaMeTPbl U KPUTCPUHU PEILICHUS,

aHAJM3UPOBATh TOJYYEHHBIE B XOJI€ PEIICHUS 3aJladydl Pe3yJbTaThl, KPUTUUCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATHh U3MEHEHNE B HOBBIX YCIIOBHSIX;

JaBaTh OIICHKY HOBBIM CHUTYAIUsM, OIICHUBATH TPUOOPETEHHBINA OIIBIT;,

OCYIIECTBJIATH IeJICHANIPABICHHBIN MTOMCK MTEPEHOCa CPEJCTB U CIIOCOOOB ACHCTBUS B



npodeccruoHanbHyI0 Cpeny;

YMETh TEPEHOCUTh 3HAHUS B TIO3HABATEJIbHYI0O W MPaKTUYECKyl0 00yacTu
KU3ZHENIEATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTaTh HOBBIEC WJIEH, NIpeJiaraTh OpUrHHAIbHBIC MOAXOAbl U PEIICHUS, CTAaBUTh
npo0JIeMbl U 3aJ1a4u, I0MyCKAIOIINUE aJTbTEPHATUBHBIC PEIIICHUS.

3) paGora ¢ uHpopManHen:

OpUEHTHPOBAThCS B PA3NUYHBIX HCTOYHHKAX HHpopmamuu (TEKCTe Y4eOHOTO
nocoOusi, HayYHO-TIOMYJISIPHON JUTEepaType, OMOJOTMYECKUX CIOBApSAX U CHPAaBOYHHKAX,
KOMITBIOTEPHBIX 0a3ax JaHHBIX, B MIHTepHeTe), aHanM3upoBaTh HHPOPMALIUIO PA3IUYHBIX
BUJIOB U (OpPM TPEICTaBICHUSA, KPUTUYECKH OlLEHUBATh €€ JIOCTOBEPHOCTh U
HEMPOTHUBOPEYUBOCTH;

(opMyIMpPOBATH 3aMPOCHl U MPUMEHSATH Pa3IMYHbIE METO/BI MPHU MOUCKE U O0TOOpE
OMoI0rnuecKor HHPOopMaLH, HeOOXOIUMOM /ISl BHINOJHEHUS YUEOHbIX 3a/1a4;

npuoOpeTaTb  ONBIT  MCIOJNB30BaHMS  HHPOPMAIMOHHO-KOMMYHUKATHUBHBIX
TE€XHOJIOTHM, COBEPLIEHCTBOBATh KYJIbTYPY aKTHBHOTO HCIIOJIb30BAHUS Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSATENIbHO BBIOMPATh ONTUMAJIBHYIO (OpMY MpPEACTaBICHUS OMOJOTMYECKOU
uHdopmaiuu (cxembl, rpaduKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKH U JPYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MpHU paboTe ¢ OMOJIOrHYECKON
uH(popManuen: NPUMEHITh XUMUYECKHE, (PU3NYECKHMEe U MAaTeMAaTHYECKUE 3HAaKu H
CUMBOJIbI, (hOpMyJibl, abOpeBUaTypy, HOMEHKJIATYPY, MCIOJIb30BaTh U MPEoOPa30BbHIBAThH
3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;

BJa/IeTh HAaBbIKAMHU pACMO3HaBaHUS M 3alIUThl MHPOpManMH, HWHGOPMALMOHHON
0€30MacCHOCTH JIMYHOCTH.

OByajeHne YHUBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU 1eHCTBUSMM:

1) o0meHue:

OCYIIECTBIISATh KOMMYHHKAIIMM BO BceX c(epax >KU3HU, aKTUBHO Y4YacTBOBAaTh B
JUaJIore WM JUCKYCCHH IO CYIIECTBY OOCYKIaeMoi TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI,
BBICKA3bIBaTh CYXJICHHUS OTHOCUTENILHO BBINOJHEHUS MpesiaraeMoi 3a7aydd, YUUThIBATh
MHTEPECHI U COTITACOBAHHOCTH MO3UIUHN APYTUX YYACTHUKOB IHAJIOTA UITU JUCKYCCHUH);

pacno3HaBaTh HeBepOaIbHbIE CPEACTBA OOLIEHUS, TOHUMATh 3HAYEHUE COLIMAJIbHBIX
3HAKOB, TMPEANOCHUIOK BO3HUKHOBEHHMS KOH(IMKTHBIX CHUTyallud, yMETb CMsI4aTh
KOH(JIMKTHI U BECTH IIEPErOBOPHI;

BJQJ€Th PA3IMYHBIMU cHoco0amMu OOIIEHHS M B3aUMOJCHCTBUSA, IMOHUMATh
HaMepeHUusl JIPYrux JIoAeH, MPOSABIATh YBOKUTEIBHOE OTHOIIEHHE K COOECeHHKY U B
KOPPEKTHOU opMe (HopMyTupoBaTh CBOM BO3PAKEHMUS;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK TOUYKY 3PEHUS C MCIOJb30BAHUEM SI3bIKOBBIX
CPEICTB.

2) COBMeCTHAs eI TeJIbHOCTh:

NOHUMAaTh U UCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOW U MHJIMBUAYAIbHOU pabOThI



IpU pelIeHuU OMOJIOTMYECKO MpoOsaemMbl, 0OOCHOBBIBATh HEOOXOIAUMOCTb IPUMEHEHUS
IpyNNoBbIX (HOPM B3aUMOJEHCTBUS IPU PELICHUH YueOHO 3a1auu;

BBIOMpATh TEMATUKY U METOJbI COBMECTHBIX JEHCTBHM ¢ yUETOM OOIINX HHTEPECOB U
BO3MOKHOCTEMN KaKJIOT0 YIEHA KOJUIEKTHUBA;

OPUHUMATh LEJIH COBMECTHOW JEATEIBHOCTH, OPTraHU30BBIBATH U KOOPAMHHUPOBATH
NEUCTBUA 1O €€ NOCTUIKEHUIO: COCTABIIATH IIJIAaH JEHCTBUM, PACIIPENEIATh POJIA C YUETOM
MHEHUI YYaCTHUKOB, 00CYKJIaTh pE3yIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAa4yeCTBO CBOEr0 BKJIAJa W Ka)XJOro0 y4aCTHHKA KOMAaHJIbl B OOLIMHI
pe3ynbTaT 1o pazpabOTaHHBIM KPUTEPHUSIM;

[peaaraTb HOBBIE IIPOEKTHI, OLICHUBATh UJIEH C IIO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
IPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIIATh NMO3UTHUBHOE CTPATETMYECKOE MOBEIACHUE B PA3JIMYHBIX CHUTYalMsX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHHE, OBITh MHULIMATUBHBIM.

OBiaieHUe YHMBEPCAJIBHBIMH PEryJISTHBHBIMH ACHCTBUAMMU:

1) caMmoopraHu3anus:

UCIOJIb30BaTh OMOJOIMYECKHE 3HAHMS [l BBISIBICHUS MPOOJEM U UX PELICHUS B
KU3HEHHBIX U YUYCOHBIX CUTYaLUSIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKHX 3HAHUM LIEJIEBBIE U CMBICIOBBIE YCTAHOBKHU B
CBOUX JEUCTBUAX M IOCTYIKAX 10 OTHOLIECHUIO K )KUBOU MPUPOJIE, CBOEMY 310POBBIO U
30POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIBHO ~ OCYIIECTBIIATH ~ ITO3HABATEIBHYIO  JESATEIBHOCTb,  BBISBIATH
npoOJieMbl, CTaBUTh W (HOPMYJIHpPOBATH COOCTBEHHBIC 3ajlaud B 00pa30BaTEIbLHOU
NEATEIBHOCTH U JKU3HEHHBIX CUTyalUsX;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUs MpOoOJeMbl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATOYTCHUI;

JABATh OLICHKY HOBBIM CHUTYaLlHsIM;

pacuIMpATh paMKH Y4E€OHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTECHHI;

JieNlaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTb 3a
pelIeHue;

OLICHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBAaTh (POPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW 3PYAMIMH B Pa3HBIX
00J1aCTAX 3HAHUM, TOCTOSIHHO MOBBIILIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, BHOCUTb KOPPEKTUBBI B 1€ TEILHOCTD, OLICHUBATD
COOTBETCTBHE PE3YJIbTATOB LEISAM;

BJIaJIeTh HAaBBIKAMHM I[103HABATEIBHOW PEQIIEKCUU KaK OCO3HAHHUS COBEpIIAEMBIX
JNEUCTBUM U MBICIUTEIBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUMN, HCIOJIb30BaTh
npu€Mbl peIeKCUU AJIs OLIEHKH CUTYalluH, BEIOOpA BEPHOTO PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATDH PEILECHHUS 10 UX CHUKEHMUIO;

IPUHUMATh MOTUBBI U apPTYMEHTBI APYTUX NIPU aHAJIU3€E PE3YJIbTAaTOB ACATEIbHOCTH;

3) npuHsATHE CeOs U APYTUX:



OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKHU U JJOCTOMHCTBA;

IPUHUMATh MOTHUBBI U APTYMEHTBI IPYTUX [IPU aHAJIU3€ PE3YJIBTATOB IEATEIBbHOCTH;
IIPU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIMOKH;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP € MO3ULIUU JPYTOro YEJIOBEKA.

IHPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynabTartbl ocBoeHUs nporpammbel COO mo Ouosornn Ha 0a30BOM
YpOBHE BKJIIOUAIOT crienuduyeckue 1y yueOHoro npeamera «bruonorusy HaydHbIe 3HAHUS,
YMEHHUSI ¥ CLIOCOOBI JIEMCTBUI IO OCBOCHHIO, MHTEPIIPETALIMU U IPEOOPA30BAHUIO 3HAHMIA,
BU/IBI ACSTEIBHOCTH I10 MTOJIYYEHUIO HOBOT'O 3HAHMS Y IPUMEHEHHUIO 3HAHUM B Pa3JIMYHBIX
yU4eOHBIX CHUTyallUsIX, a TaKKe B pEAJbHBIX >KU3HCHHBIX CUTYyallUsX, CBS3aHHBIX C
Oouonoruei. B nmporpamme npenMeTHbIE Pe3yJIbTaThl MPEICTABIEHBI 110 TOJaM 00y4YEeHU .

[IpeameTHbIE pe3yabTaThl OCBOEHUsl yueOHoro npeamera «buonorus» ¢ 10 knacce
JOJDKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTb 3HAHUN O MECTE U PO OMOJIOTMH B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (OPMUPOBAHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHON KAPTUHBI MUpa
Y HAYYHOTO MHUPOBO33PEHHUS, O BKJIAJE POCCHUICKUX U 3apyOekKHBIX YUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJOTUH, PYHKIMOHAIBHON TPAMOTHOCTH YE€JIOBEKA JIJISl PEIICHUS AKU3HEHHBIX
3a/1ay;

YMEHHUE PacKpbIBaTh COJIEp)KaHUE OMOJIOTMYECKUX TEPMUHOB U MOHSTHUN: KU3Hb,
KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB U MPEBPAICHUE DHEPTUM), TOMEOCTa3
(camoperynsinus), YpOBHEBas OpraHU3alMs JKUBBIX CHUCTEM, CAMOBOCIPOU3BEICHUE
(penmpoayKiusi), HaCJIeCTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

YMEHHE U3J1araTh OMOJOrMYECKHe TEOpUH (KJIETOUHAs, XPOMOCOMHAs!, MyTallMOHHAs,
[EHTpaJIbHAs JoTMa MOJIEKYJISIpHOM O6uomnorun), 3akoHsl (I'. Mennens, T. Moprana, H. 1.
BasunoBa) u ydyeHnus (0 IEHTpax MHOT000pa3usl U MPOUCXOKACHUS KYJIbTYPHBIX PACTCHHUM
H. 1. BaBuiioBa), onpeAensTb rpaHUIbl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAM;

YMEHHE BJaJe€Th METOJaMH Hay4yHOIO IO3HaHUs B OWOJIOTUU: HAOIIOJEHHE U
ONKMCAHUE JKUBBIX CHUCTEM, INPOLECCOB U SBJICHHUW, OpraHu3alus W NPOBEICHUE
OMOJIOTUYECKOT0 HKCIIEPUMEHTA, BBIIBH)KEHHE TUTIOTE3bI, BBISIBIEHUE 3aBUCUMOCTH MEXIY
UCCJIEYEMbIMU BEJIMYMHAMU, OOBSICHEHHE MOJYUYEHHBIX PE3YJIbTaTOB, MCIOJIb30BAHHBIX
HAy4YHbIX TOHATUH, TEOPUI U 3aKOHOB, YMEHHE J€JIaTh BHIBOIbI HA OCHOBAHUHU MOJYyYEHHBIX
pE3yNbTATOB;

YMEHUE BBIJIEIATH CYLIECTBEHHbIE IPU3HAKHU BUPYCOB, KIETOK TPOKAPHOT U 3YKAPHUOT,
OJIHOKJIETOYHBIX M MHOI'OKJIETOYHBIX OpPraHu3MOB, OCOOEHHOCTH MPOLIECCOB: OOMEHa
BEIIECTB W TNPEBpPAILCHUS DSHEPIMM B KIETKE, (OTOCHMHTE3a, IIJIACTUYECKOTrO H
HPHEPreTUUecKoro oOMeHa, XEeMOCHHTe3a, MHUTO03a, MeHo03a, OIUIOJOTBOPEHUS,
Pa3MHOXEHUS, UHANBUIYAJIBHOTO Pa3BUTHSI OPraHu3Ma (OHTOT€HE3);

yYMEHHE IPUMEHATD MOTy4YeHHbIE 3HAHUSA 17151 00bSICHEHUSI OMOJIOTUYECKUX MTPOLIECCOB
W SIBJICHUH, JJISl MPUHATUAS MPAKTUYECKUX PELIEHUH B MOBCEIHEBHOW >KM3HU C LEJBIO
oOecrieueHuss O€30MACHOCTA CBOETO 3J0POBbS M 3JI0POBbSI  OKPYXKAIOIIMX JIIOJIEH,



COOJII0/IEHUS HOPM T'PaMOTHOTO MOBEJICHUS B OKpYXKalollel MPpUPOIHOM cpejie, TOHUMaHue
HEO0OXOIUMOCTH MCTIOJIB30BaHUS IOCTHKEHUI COBPEMEHHOM OMOJIOrHH U OMOTEXHOJIOTUI
JUTSL pallMOHAIBHOTO IMPUPOIONIOJIb30BaAHUS;

YMEHHE pEeIlaTh 3JIEMEHTapHbIe T€HETHYECKHUE 3aJaud Ha MOHO- M JUTUOPHUIIHOE
CKpEelIMBaHuE, CIEIUICHHOE HaclelAOBaHWE, COCTaBISATh CXEMbl MOHOTHOPHUIHOTO
CKpeUIMBaHus JIs Pe/ICKa3aHus HacaeA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIOJIHATH JIA0OPATOPHBIE U MPAKTUYECKHE padOThI, COOMI0IATh MpaBuia
pHu paboTe ¢ yIeOHBIM U JTA0OPATOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OILICHUBATh U HHTEPIPETUPOBATH HH(POPMALINIO OMOTOTHIECKOTO
collepKaHMs, BKIIIOYAIONIYIO TICEBJOHAYYHBIC€ 3HAHWUSA U3 PA3JIUYHBIX HCTOYHUKOB
(cpencTBa MaccoBOi HHPOpPMAIIUK, HAYYHO-TIOMYJISIPHBIE MATEPUAITBI), STUHUECKUE ACTIEKTHI
COBPEMEHHBIX HCCIIEIOBAHUN B OMOJIOTHH, METUITMHE, OMOTEXHOJIOTHH;

YMEHHUE CO37aBaTb COOCTBEHHBIE MHCbMEHHBIE U YCTHBIE COOOIIEHUsA, 0000IIas
OMOJIOTMYECKYI0 MH(POPMAILMI0O U3 HECKOJBKMX HCTOYHHMKOB, I'PaMOTHO MCIIOJIb30BaTh
MOHSATUNHBIN anmapat OMOJOTHH.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce
JOJHKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJIOTMH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (QOPMUPOBAaHUHU COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPa
Y Hay4YHOTO MHPOBO33PEHHUS, O BKJIAJE POCCUNCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B
pa3ButTre 6MoNoruu, GyHKIIMOHATHFHOW TPAMOTHOCTH YE€JIOBEKA /ISl PEIICHUS KU3HEHHBIX
3azay;

YMEHHE pPacKpbIBaTh COJECpKaHHUE OMOJOTHYECKUX TEPMUHOB M TIOHATUN: BUI,
NOMmyJisilius, TeHOGOHM, DOBOJIONHUA, JBWXKYyIHE Cuibl ((pakTopbl)  DBOJIOINH,
MPUCTIOCOOJICHHOCTh ~ OPraHW3MOB,  BHJI000pa3OBaHHE, JKOJOTHYeCKue  (hakTopsl,
HKOCHCTEMA, MPOIYLEHThI, KOHCYMEHTHI, PEAYyLEHTHI, LIENH MUTAaHUSI, DKOJOTHYECKas
nupamuia, OuoreoieHos, onocdepa;

yMEHHUE u3jarath Ouoyiormueckue Teopuu (dBonrormoHHas teopusi Y. JlapBuHa,
CUHTETUYECKasi TEOPHs IBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apOJIbIILIEBOIO CXOJCTBA
K. M. bapa, uepenoBanus riaBHbIX HamnpasieHud U myteit 3Bomounu A. H. Cesepiiosa,
yueHusi o Ouocdepe B. W. BepnHaackoro), onpenensiTe rpaHUIbl UX MPUMEHUMOCTH K
KUBBIM CUCTEMaM;

YMEHUE BJIQJECTh METOJAaMU HAYYHOTO TIO3HAaHUS B OWOJOTWU: HAONIONCHHE U
OMHCaHUE >KUBBIX CHUCTEM, TMPOLECCOB U SBJICHUN, OpraHu3alus U MPOBEICHUE
OHMOJIOTHMYECKOT0 SKCIIEPUMEHTA, BRIIBI)KCHUE TUTOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXTY
HCCJIETyeMbIMU BEJIMUYMHAMHU, OOBSICHEHHE MOJIYYCHHBIX PE3yIbTaTOB, MCIOIb30BAHHBIX
HAYYHBIX MOHATHH, TEOPHIA M 3aKOHOB, YMEHHUE JIeJaTh BBIBOIbI HA OCHOBAHUH MOTyUEHHBIX
pe3yJIbTaToB;

YMEHHE BBIIEIATH CYIIECTBEHHbIE MPHU3HAKU CTPOEHUS OMOJOTHYECKHX OOBEKTOB:
BUJIOB, TOMYJSAIWNA, TPOAYIEHTOB, KOHCYMEHTOB, PEIYIIEHTOB, OHOTEOIIEHO30B U
HKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACJIEACTBEHHOW M3MEHUYMBOCTH, €CTECTBEHHOIO



otO0pa, BUI000pa30BaHUs, TPUCTIOCOOIEHHOCTH OPraHU3MOB, ACHCTBUS IKOJIOTMYECKUX
(akTOpOB Ha OpraHU3MbI, IEPEHOCA BEIIECTB W MOTOKAa JHEPruu B HSKOCHCTEMaX,
AHTPOTIOTEHHBIX M3MEHEHUH B SKOCHUCTEMAaX CBOEW MECTHOCTH, KPYrOBOpPOTa BEIIECTB U
OMOTreOXNMMHUYECKHX ITUKIIOB B Onocdepe;

yMEHUE MPUMEHATD MOJyUYECHHbIE 3HAHUS JIJ151 00BSICHEHU S OMOJIOTUYECKUX MPOIIECCOB
U SIBJICHUM, JUISI TMPUHATUS NPAKTUYECKUX PEHICHU B MOBCEJHEBHOM JKU3HU C IEJBIO
oOecrieueHrs 0€30MaCHOCTH CBOETO 3J0POBbsI M 3JI0POBBS  OKPYKAIOLIUX JIIOJIEH,
COOJTIOICHNS HOPM IPaMOTHOTO TTOBEJICHHUS B OKPY KAIOIIEH MPUPOIHOM cpesie, TOHUMaHHUe
HEOOXOUMOCTH  HCIONb30BaHHUS  JOCTHKCHMH  COBpEMEHHOW  Ouomoruu  Jms
PalMOHAIBHOTO MPUPOIOTIOIB30BAHMS;

yYMEHHE peniaTh dJIEMEHTapHbIe OMOJIOTUUECKHE 3a/1a4l, COCTABIIATh CXEMBI ITEpeHOCca
BEILIECTB U PHEPTHUU B IKOCHUCTEMAaX (LIEMHU MUTaHUsA);

YMEHHE BBIMIOJHATH J1a00paTOpHbIE W MPaKTUYECKHEe paboThl, COOMI0IATh MpaBHiia
pHu paboTe ¢ y4eOHBIM U JTA0OPATOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHUECKH OIEHUBATh U HHTEPIIPETUPOBATH HH(POPMAIHIO OMOIOTUYECKOTO
collepKaHMs, BKIIIOYAIONIYIO TICEBJOHAYYHBbIC 3HAHUS W3 PA3JIUUYHBIX HCTOYHUKOB
(cpenctBa MaccoBOil MH(OpMaNUU, HAYYHO-TIONMYJISIPHBIE MaTepuaibl), paccMaTpUBaTh
r100anbHbIe KOJOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIIECHHUIO K
HUM COOCTBEHHYIO TTO3UITHIO;

YMEHHE CO37aBaTh COOCTBEHHbBIC MHMCbMEHHBIE M YCTHBIE COOOLIEHMs, 00001as
Oononornueckyro MHGOPMAIMI0O U3 HECKOJIBKHX HCTOYHHKOB, TPAMOTHO HCIOJB30BaTh
MOHSATUMHBIN anmapat OMOJOTUH.






TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HaumenoBanue Kon | [IporpamMmHoOe conepxanue OcHOBHbIE BUJIbI NESATEABHOCTH | DIEKTPOHHBIE
0/ | pa3AeaoB W TEM | U4ec oOyyJaronuxcs (mudpoBsie)
IIPOrpaMMbl TBO 00pa30BaTeIbHBIE PECYPCHI
4aco
B
Tewma 1. buonorus xak
HayKa
1.1 | buonorus B |1l buonorns  kak  Hayka. Cssasu | PackpbiBaTh cojep)kaHHe TEPMHUHOB bubimorexka IIOK
CHCTEME HayK 6uosiorun C  OOLIECTBEHHBIMH, | W1 TTOHSTHI: Hay4HOE https://m.edsoo.ru/7f41
TCXHUICCKUMU u APYTMMH |  MHUpPOBO33pEHHUE, HAayyHas KapTUHA €292
CCTCCTBCHHLIMM HayKaMH, | wypypa, HaydyHbId METOJ, THIIOTE3a,
(bunocodueii, pemuruedt, OTUKOH, | reopus, MeToABl  HMCCIEIOBAHM.
ACTETHKOM U mpaBoM. Ponb 6uonoruun XapakTepu3oBaTh OHOIOTHIO KAk
B MHPOBaHUU B 5
‘1’015’ poBa COBPEMCHHOM | yayky, ee MECTO MW pONb CpeH
Hay4yHOM KapTuHbl mupa. Cucrema
JIpYTuX €CTECTBEHHBIX HayK.
OMOJOTrNYECKUX HayK.
[TepeuncnsaTy pa3aensl OMOJIOrMH B
Hemonctpauuu:  Iloprpersr: Y.
COOTBETCTBUE ¢  oOwbekTamu
Hapsun, I'. Mennens, H. K. Konb1os, u .
Tk Vorcon u ®. Kpuk. TaGmuer u | M3Y9eHna.  Haseisats BamHenuvme
cxeMbl: «MeToapl nmo3HaHus xupoif | OTPAcIH OuonorHueCcKNX 3HaHMA M
TPUPOIBI» 3aJa4uM, CTOSALIUE Iepes Ouoioruen
XXI B.
1.2 | Metozasl mo3HAHUS MerTo1bl TO3HAHUS JKUBON PackpeITh conep:xaHue TEPMUHOB U bubdanorexa HOK

YKUBOW IIPUPOBI

IpHUPObI (HaOII0IeHNE,
BKCHepI/IMeHT, OITMCaHUCE,
U3MepeHue, Kiaccupukanus,
MOJICTTUPOBAHUE, CTATUCTHYECKAS
00paboTKa JaHHBIX ).

MOHATUI: HAYYHBIN METO, METObI
HCCIIEIOBAHMS. XapaKTEPU30BaTh
OCHOBHBIE METOJIbI TO3HAHUS YKHUBOI
MPHUPO/IBL: HAOTIOCHHE, YIKCIIEPUMEHT,
OTNHMCaHue, U3MepeHne, KiaccuuKanus,

https://m.edsoo.ru/7f41
€292



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

JleMoHCTpamuu:

Tabmune! 1 cxeMsl: «MeToabl
IIO3HAHMUS JKUBOU IIPUPOBI».
JlaGopaTopHbIe U TPAKTUYECKUE
pabortsr: [IpakTruueckast pabora No
1. «cnonb3oBaHue pa3TUUHBIX
METOJIOB MPU U3YYCHUU
OHOJIOTHYECKUX 00BEKTOBY

MOJICTTMPOBAHKE, CTATUCTUYECKAS
00paboTKa JaHHBIX

Tema 2. J)Kurle
CHUCTEMBI U UX

OpraHu3anus
2.1 | buonoruueckue JKussle cucrembl (OMOCUCTEMBI) KaK PackpeiBaTh conep:kaHue TEPMUHOB U buoanorexa HOK
CHCTEMBI, npeaMeT U3ydeHHsI OMOJIOTHH. MOHATHI: cucTema, Ononornueckas cucrema, | https://m.edsoo.ru/7f41
IIPOLIECCHI U UX OTnnune )XUBBIX CUCTEM OT 3JIEMEHTBI CUCTEMBI, CTPYKTYpa OMocucTeMsbl, | 292
U3y4ECHUE HeopraHuyeckoil npupozsl. CBoiicTBa | CBOMCTBA KUBBIX CUCTEM, OOMEH BEIIECTB,

OMOCHCTEM M MX pa3HooOpasue.
YpoBHU OpraHu3anuu OHOCUCTEM:
MOJIEKYJISIPHBIH,
OpPTraHOUIHOKJIETOYHBIH,
OpTraHU3MEHHBIN, MONYJSALIMOHHO-
BUJIOBOM, YKOCHCTEMHBIH (O1O-
TeOIeHOTHYECKHIl), OrochepHbIit.
Hayxu, nzyuatomire 6uocucTemMbl Ha
Pa3HbBIX YPOBHSX OpraHU3alLIUU.
Hemonctpanmu: TabauIbl 1 CXEMBI:
«OCHOBHBIE IPU3HAKU KUZHHI,
«YpOBHH OpraHHU3alUH KUBON
npupoasl». Moaens monekyinsl JJHK

pPa3MHOXKEHHUE, POCT, Pa3BUTHE,
HACJIEICTBEHHOCTh, N3MEHUYHBOCTb,
pa3apaKuMoCTh, YHEPTO3aBUCHUMOCTH,
YPOBHH OpPTaHHU3AIIUN KU3HH (OHOCUCTEM).
XapakTepu30BaTh MPUHIIUITBI OPTaHU3AIHH
OMOCUCTEM: OTKPBITOCTH, BRICOKAS
YIOPSA0YEHHOCTh, CAMOPETYISIHS,
uepapXuaHoCTh. [lepeuncsaTs
YHHUBEpCaIbHbIE CBOMCTBA KUBOTO: €IUHCTBO
XUMHUYECKOTO COCTaBa, Pa3ApaKMMOCTh,
JBUKEHHE, TOMEOCTa3, pOCT U Pa3BUTHE,
HACJIEICTBEHHOCTh, N3MEHYMBOCTD,
ABOIOLIMS (TIPUCTIOCOOICHHE K
HU3MEHSIOIIUMCS yCIoBHAM). [TpuBOIUTE
MpUMEpBI OMOCHUCTEM PAa3HOTO YPOBHS
OpTaHW3aIMN H CPABHUBATH MPOSBIICHHS
CBOICTB KMBOTO Ha Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIC IPOIIECCHI,
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MPOTEKaloIue B OMOCUCTEMAaX: OOMEeH
BEIIIECTB U MIPEBPAICHUE SHEPTUH,
CaMOBOCITPOU3BE/ICHHE, CAMOPET YIS,
pasButue. CobmoaaTh npaBuiIa OEpeKHOTO
OTHOIICHHMS K )KHUBOH MPUPOJIC

Tema 3.
XUMUYeCKUH
COCTaB M CTPOEHUE
KJIETKHU

3.1 | Xumuueckuit XUMUYECKUI COCTaB KJIETKU. | PackpbIBaTh coaepKkaHue TEPMUHOB U budaunorexa HOK
COCTaB KJIETKH. XuMuueckue 3JICMEHTHI: | IOHSATHI: DJIEMEHTHI-OMOT CHbI, https://m.edsoo.ru/7f41
Bona u MaKpO3JEMEHTBI, MHUKPOIJIEMEHTHI. | MAaKPOIJIEMEHThI, MUKPOAJIEMEHTHI; c292
MUHEpPaJIbHBIE CONIU Boga u MuHepanpHbIE BeLIECTBA. | MUHEpaIbHbIC BEIIECTBA, MOJIEKYJA BOABI KaK
OyHKIMK BOABI W MHHEPATBHBIX | JIUIIOJb, BOJAOPOIHBIC CBS3H, THAPOPIILHEIC
BemlecTB B kietke. llommepxanue | u ruapodoOHbIe BemecTBa. [loka3piBaTh
OCMOTHYECKOTO OayaHca. | €IMHCTBO JICMEHTHOTO COCTaBa KaK OJHO U3
JlemoHCcTpanuu: Juarpammsbl: | CBOMCTB XHBOT0. PactpenensTe XuMudeckue
«Pacmpenenenue XUMHYECKHX | DJIEMEHTBI IO TPYIIaM B 3aBUCUMOCTH OT
9JIEMEHTOB B HEKUBOW MPUPOE», | KOTHMUECTBEHHOTO MPEICTABUTEIHCTBA B
«Pacmpenenenue XUMHUYECKH | OPTaHU3ME; XapaKTepU30BaTh POJIb
DIIEMEHTOB B JKMBOM MPHUPOJAE». | OTACIBHBIX AJIEMEHTOB. BBIABIATH CBA3H
Tabmume! u cxembl: «[leprogudeckasi | MEXy COCTAaBOM, CTPOSHUEM MOJICKYJTBI
TablIMIla XUMUYECKHX DIEMEHTOBY, | XHMUUYECKOTO COSAMHEHHS U ero QyHKIUIMU
«CTpoeHHNE MOJIEKYJTBI BOJBD» B KJIIETKE
3.2 | benku. CocTaB u benku. CocraB u crpoenune OenkoB. | PackpeiBaTh conepkanue TepmMuHOB u | Bbuoaunoreka IIOK

CTpOeHHE OENKOB

AMWHOKHCIOTBI — MOHOMCDPBI OCIIKOB.

HCSaMeHI/IMBIe 158 3aMCHHUMBIC
AMHHOKHCIIOTEL. AMMHOKHCIIOTHBIN
COCTaB. YpoBHU CTPYKTYpPBI
0enKkoBOM MoIeKynbl (TIepBUYHAS,
BTOpHUYHAI, TpeTUYHas 51
YeTBEpTUUHAS CTPYKTYpa).
XuMHuyeckrue  CBOMCTBA  OCJIKOB.

buonornyeckue (GyHKIMH OENKOB.

MOHATHM: OENKH, TOJUMEPbl, MOHOMEpHI,

AMUHOKUCIIOTHI, NenTHAHas CBSI3b,
MOJIMNIENTHI, JIeHaTypaLHus.
XapakTepu3oBaTb ~ O€NKM  Kak  KJacc
OpraHMYECKHUX COEIMHEHUN;
KJIacCU(PUIMPOBAaTh MX MO  CTPOEHUIO

(rnoOynsipuble W QUOpHIUIAPHBIE OENKH),
NEPEYHCISITh U XapaKTepH30BaTh (QYHKIIUH
0enkoB

https://m.edsoo.ru/7f41
€292



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

HemoncTtpanuu: TaOnuIbpl U CXEMBI:

«CTpoeHue  MOJIEKYNIBI  OelKay.
OGopynoBaHue: CBETOBOM
MHUKPOCKOII, MUKPOTIPENapaThI
3.3 | ®epMeHTHI — DepMeHTHI - Ouosnorudeckue | PackpbITh 3HaU€HNE TEPMUHOB U TOHSATHUH: bubauorexka HOK
OMOJIOTUYECKHE karanu3atopel. CtpoeHue hpepMeHTa: | GepMEHThI, aKTUBHBIN IIEHTP, CyOCTpaTHAS https://m.edsoo.ru/7f41
KaTaJn3aTopsl aKTUBHBIM  LeHTp, cyOcTpaTHas | cienuPpUUHOCTh, KOYEPMEHTHI, OENKH- c292
cnenu(puIHOCTb. KodepMeHThI. | akTUBAaTOPBI U OCIKU-UHTUOUTOPHI.
Buramunbl. OTinuns pepMeHTOB OT | YKa3bIBaTh OTIANYUSA (PEPMEHTOB OT
HEOPraHNYECKUX KaTaJIn3aTOPOB. | HEOPTAaHUYECKUX KaTanu3aTopoB. OOBSICHATH
Hemoncrpanuu: TaGnuiubl U cXeMbl: | poib pepMEeHTOB B (PyHKIIMOHUPOBAHUU
«Ctpoenue (depMeHTay. | )KUBBIX CHCTEM, B IPOMBIIIICHHOCTH, B
O6opynoBanue: 00OpyqoBaHHe [UIsl | MEIUILIMHE, B IIOBCEIHEBHON U3HU YeJIOBEKa
MIPOBEICHUS HaOJTI0ICHUH,
U3MEpEHHUI, HKCIEPUMEHTOB.
JlaGopaTopHble W MPAKTHYECKUE
pabotsl: Jlaboparopuas padota Ne 1.
«M3y4yenue KATAJINTUYECKON
AKTUBHOCTH (pepMEHTOB (Ha mpuMepe
aMUJIa3bl WM KaTanas3bl)»
3.4 | YrueBousl, YrneBobl: MOHOCaXapu/Ibl (TIOK03a, | PackpbiBaTh coaepikanre TEPMUHOB U buodiauorexa [HOK
B10%030 0103 pubo3za u ne30Kkcupr003a), | MOHATUI: YIIIeBOIbI, MOHOCAXapHIbI, https://m.edsoo.ru/7f41

nucaxapuibl (caxaposa, JaKTo3a) U
nonucaxapuabl (Kpaxmai, TIIHKOTEH,

[EJUTIONI03A). buonoruueckue
¢yHkuuu  yriaeBojoB.  Jlumupasr:
TPUTIIALEPUIBL, bochonunupl,
CTEPOMIBI. I'uapodunsHO-
ruapopoOHbIe CBOMCTBA.

buonorudeckre (GyHKIIUU JTUMIHIOB.
CpaBHEHHE YIJIEBOJIOB, OCIKOB |
JUNUJ0B KaK MCTOYHUKOB IHEPTUU.
HemoncTtpamuu: TaOnuIbl U CXEMBI:
«YTIEeBOBIY, «JIumu eIy,

JUCaxXapyIbl, MOJTMCAXaPU/IBI, TIIFOKO03a,
pubo3a, ne3okcuprudo3a, caxaposa, J1aKTo3a,
MajbTO03a, IEJUII0I03a (KJIeTYaTKa), Kpaxmall,
TJIUKOTEH; JIUTHIBI, TPUTIUIICPUIbI (GKUPHI,
Macia), pochomumnuabl, CTepouIbI.
XapakTepu30BaTh YriaeBObI, TUIHIBI KaK
KJIACC OPraHUYECKUX COCIUHEHHI.
KnaccuduiuposaTs yriieBobl U JIUMUIBI TTO
CTPOEHHIO; NEPEUUCIATh QYHKIIUHU YTIIEBOOB
u munuaoB. CxeMaTH4ecKu U300pakaTh
CTPOCHHUE MOJICKYJT YIIICBOJIOB, TUTHIOB

€292
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OO6opynoBaHue: 00OpyIOBaHHE IS
MIPOBE/ICHUS HaOII0ICHUH,
U3MEPEHUH, SKCIIEPUMEHTOB

3.5 | HyknennoBbie Hykneunosbie kucnorel: JIHK wu | PackpeiBare coxepxkanne TtepmuHoB U | budamoreka [HOK
KHCIOTEL. ATD PHK. Hykneotunapl — MOHOMEpHI | TOHSITHM: ne3okcupubOoHyKienHoBas | https://m.edsoo.ru/7f41
HYKJIEMHOBBIX KuCIOT. Ctpoenue u | kucinora (JJHK), pubonyknenHoBas kucmora | c292
¢byaxkumn  JJHK.  Crpoenme wu | (PHK), Hykneotun, moJuHyKICOTHIHAS 1IETIH
¢ynxkunn PHK. AT®: ctpoenue u | (HOJMHYKICOTHN), KOMILJIEMEHTApHOCTb,
GyHKIIHH. Hemonctpanuu: | ¢ynknuun  JHK (Xxpanenue u mnepenada
[Toptpetsr: JIx. Yorcon, ®@. Kpuk, | nHacmencrBenHoit madopmarun); Buasl PHK
M. Yunkunc, P. ®pankmun. Tabmuuel | (nHDOpManmoHHas, TpaHCIOPTHAA,
u cxembl: «HykiIenHOBBIE KHCIOTHI, | puOOCOMasbHAas); afgeHosuHTpUdochar
JHK», «buocuHTe3s oenkay, | (ATD), MakKpOo3pruueckas CBSI3b.
«CtpoeHue MOJICKYJIbI AT®». | XapakTepu3upoBaTh HYKJIEUHOBBIE KUCIOTbI
O6opynoBaHue: CBETOBOM | KaK XUMHUYECKHE COCAMHEHHS] M HOCHUTEIH
MHUKPOCKOII, MUKpOIIpENapaThl HacnecTBeHHON uH(popMaruu. OTMmedaTsh
0COOCHHOCTHU CTpOCHHS MOJIEKYIT
HykienHoBbIX kuciot (JHK, PHK) u ATO®.
CxemaTnuecku  M300pakaTb  CTPOCHHE
HYKJIEOTHJIOB, = MOJIEKYJ  HYKJIEHMHOBBIX
kucior, ATD
3.6 | Ucropus u MeTosl Iuronorus — Hayka o kiuerke. | Packpeitb  comep:kanue  TepMHHOB U | bubaunoreka HHOK
W3YYCHHUS KIICTKH. Knerounas Tteopus — TpuUMep | TOHATHN: KJETKa, ITUTOJIOTHS; packpwiBarh | https://m.edsoo.ru/7f41
Knerounas Teopus B3aUMOJICHCTBUA UJeH M (akTOB B | cojep)KaHHUE MOJ0KEHUN KIeTOYHON TeopuH. | €292
Hay4YHOM MO3HAHUU Metonpl | IlepeuncnsaTe U XapakTepu3oBaTb OCHOBHbBIE

U3Y4EHHs KIETKH. JlemoHcTpauuu:
IToprpetsr: A. JleBenryxk, P. I'yk, T.
[lIBann, M. Illneiinen, K. bap, P.
Bupxos. OOopynoBaHue: CBETOBOM
MHUKPOCKOII, MUKpOIIpEnapaTsl
pacTUTEbHBIX, KUBOTHBIX 171
OaKTepHaJIbHBIX KIETOK; PHUCYHKH C
MUKpoQoTorpapusiMu KJIETOK,
IIOJIyYEHHBIE C IOMOILBIO CBETOBOIO

METO/BI U3YYEHUs KIETKH: (IPUTOTOBJIECHUE
CpE30B, OKpalINBaHUE, MUKPOCKOTMPOBAHHE,
HEHTPUPYTUPOBAHUE, KyJIbTUBUPOBAaHUE
KJIETOK U TKaHEe)

3
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N DJICKTPOHHOI'O MUKPOCKOIIa

3.7 | Kietka kak Knerka kak nenocrHas xuBas | PackpeiTh  comepxkanue  TepmMuHOB U | bubaunoreka IIOK
[IEJIOCTHAS JKUBAs cucrema. OOmMe NMPU3HAKU KIETOK: | TOHSTHM: KIICTKH (aykapuotnyeckas, | https://m.edsoo.ru/7f41
cucrema 3aMKHyTasi HapykHas MeMmOpaHa, | MPOKapUOTHYECKas), mnasmaruydeckas | 292

mosiekynbl JIHK kak renermueckuit | memOpaHa (TurasmaiemMma), TIIMKOKAJIMKC,
anmapar, cHUcTeMa CHHTe3a OelKa. | TpaHCHOpT BEILIECTB (maccuBHBIHN,
Tunel KJIETOK: 3YKApUOTUYECKass W | AaKTUBHBIN), SHOLUTO3 (paromutos,
npokapuoTnyeckas.  OCOOEHHOCTH | TMHHOLMTO3), SK30LMUTO3, KIETOYHAs CTECHKA,
CTpOCHUS npokapuotuyeckoit | Hykieoun. CpaBHHMBATh Mexay coOoi
kieTku. Kierounas crenka OakTepuil. | SYKapUOTHUYECKHE U IPOKAPUOTUUYECKUE
CtpoeHue SyKapuOTHUECKON KJIETKHU. | KJIETKH; OTMEYaTh CXOJCTBO U Pa3Nuyus B
OCHOBHBIE OTIUYHUS PACTUTEIBHOM, | CTPOCHUU KJIETOK OakTepui, >KHUBOTHBIX,
JKHBOTHOH W  TpUOHOW  KJIETKW. | pacTEHUU U rpuOOB

[loBepXHOCTHBIE  CTPYKTYpBl  —

KJIETOYHAs CTEHKA, TJIMKOKAIHUKC, UX

(GYHKIHIH. [Ina3zmatuueckas

MeMOpaHa, €€ CBONCTBA M (PYHKIIHH.

JemoHcTpanuu: [Toprpersr:  A.

JleBenryk, P. I'yk, T. IlIBanH, M.

Ineitnen, K. bap, P. Bupxos.

Tabmumet u  cxeMbl:  «CTpoeHHe

AYKapUOTUYECKOMN KJIETKW,

«CTpoeHHE  JKMBOTHOM  KIIETKHY,

«CTpoeHHE paCTUTEITHLHON KIIETKWUY,

«CtpoeHue MPOKAPUOTHYECKOU

KIIETKI.

ObopynoBanue: CBETOBOM

MHUKPOCKOII, MHUKpOIpenaparhbl

pPacTUTENbHBIX, YKUBOTHBIX u

OaKTepraIbHBIX KJIETOK

3.8 | Ctpoenue Huronnazma u ee opra”Hounbl. | PackpeiBath coaep:kanue TepMuHOB U | budamoreka IIOK
AYKapHOTHUECKOM OnHOMeMOpaHHbIE OpPraHOW/BI | TOHSATHIA: [IUTOILTa3Ma, opranounsl, | https://m.edsoo.ru/7f41
KJIETKH knetku: OIIC, ammapar [ompmku, | sHmormasmaruueckas cets (JI1C), ammapar | 292

JIN30COMBI. [TonyaBronomusie | ["ompmxw, JIU30COMBI, BaKyOJIb,
OpPraHOWJbl KIETKU: MUTOXOHAPHUH, | MUTOXOHJPHH, TUIACTHUIBI (XJIOPOIUIACTHI,
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TIACTHOEL. [IpoucxoxaeHue
MUTOXOHJAPUNA W IIacTua. Buubl
mactua. HemeMOpaHHbIe OpraHou bl

KIETKHA:  PUOOCOMBI,  KJIETOYHBIH
HEHTD, IEHTPHUOJIN,PECHIYKH,
KryTukd. @DYHKIHH  OpPraHOH]IOB
KiIeTkd. Bxmouenus.  SAapo  —
peryiasTOpHBIN LEHTP KJICTKHU.

Crtpoenue snpa: siaepHas 000J04Ka,
KapHuoIuia3Ma, XpOMaTHH, SAPBIIIKO.

XpomocoMbl. TpaHCITOPT BENIECTB B
kierke. Jlemoncrpanuu: Iloprpersr:
A. Jleenryk, P. I'yk, T. IlIBann, M.

XPOMOIUIACTHI, JIEUKOILIACTHI), PHUOOCOMBI,

MUKPOTPYOOUKH, KJICTOYHBIH HEHTP
(meHTpocoma), PECHUYKH, KT'YTHKH,
BKIIIOUCHUS, AP0, sAepHas 000JI0vKa,
KapHoILIa3Ma, XpOMATHH, SIPBIIITKO,
XPOMOCOMBL. OnuceiBath CTPOCHHE

HYKapUOTHUYECKOH KJIETKH 10 U300pakeHUSIM
¥ Ha MUKpOTIpernaparax; Kiaccu(GuiupoBarhb
OpraHou/Ibl B 3aBUCUMOCTH OT OCOOCHHOCTEH
ux CTpOEHUSA (omHOMeMOpaHHBIE,
JIByMeMOpaHHbIE, HEeMeMOpaHHBIC);
OMHCHIBATh (DYHKIIUU KAXKIOTO OPraHOW]IA B
KJIeTKe. XapaKTepu30BaTh KJIETOYHOE SIAPO

[netinen, K. bap, P. BupxoB.| kak mMecTo XpaHeHus, nepenadu (yaABOCHHE
Tabmuupr u  cxeMbl: «CTpoeHHE | XpOMOCOM) U peanu3aluu (TpaHCKPHUIILIHS)
9YKapHOTHYECKOM KIICTKHY», | HACIEACTBCHHOW  WH(POpPMAIUU  KJICTKH.
«CTpoeHne  KUBOTHOM  KIeTKW», | llepeyncnaTe W ONUCHIBATH KOMIIOHEHTHI
«CTpoeHHE pACTHTENBHOW KICTKH», | siAapa W uX  QyHkouw,; CXeMaTudHo
«CtpoeHue MPOKAPUOTHYECKOM | M300paxarh CTPOEHHE pPACTUTEIBHOW H
KIeTkn», «CTpoeHue siapa KIETKW». | J>KUBOTHOM KJICTKH. OOBSICHSTD
Ob6opynoBaHue: CBETOBOM | OMOIIOTHYECKOE  3HAUYeHHWE  TpaHCIopTa
MHUKPOCKOII, MHUKpOTIpenapaTsl | BEIIECTB B KJIETKE
pPaCTUTENBHBIX M >KUBOTHBIX KIIETOK.
JlaGopaTopHble W  MPAKTHYECKUE
pabotsl: JlabopaTtopHas paborta Ne 2.
«M3yuenue CTpOCHUS KJIETOK
pacTeHHi, >KMBOTHBIX U OakTepuit
MOl MHUKPOCKOIIOM Ha TOTOBBIX
MUKpOTIpenaparax U ux OMUCaHHe)
Tewma 4.
XKuzHenesTenbHOCT
b KIICTKH
4.1 | OOMeH BeIIecCTB. OOmen BemiectB, win MeTabomusMm. | PackpeiBath conepxkaHue TepMuHOB U | buoamoreka IHIOK
ITnactuueckuii AccuMuianus (TTacTHYeCKHid | TOHATHH: OOMEH BemlecTB W mpeBpamenue | https://m.edsoo.ru/7f41
oOMeH. 00MeH) u JUCCUMMJIISLNS | SHepruu  (Metrabonu3M),  accuMumsius, | €292
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@DoTOCHUHTE3. (oHepretuueckuii oOMeH) — JABe | IUIACTHYECKHM  OOMEH,  JUCCHUMIIALINA,
XeMocHuHTE3 CTOPOHBI €IMHOTO mporecca | JHEpreTHYeckuii  obmeH,  QoTocuHTE3,
MeTabor3ma. Ponb 3aKOHOB | (poronms, dochopuarpoBanne, NEPEHOCUUK
COXpaHCHHUS BEIIECTBA M DHEPTHH B | TPOTOHOB, XEMOCHHTES. OnwuceiBaTh
NOHMMAaHUU MeTabonu3ma. Tumbl | ¢GOTOCHMHTE3, MPOILECCHl, MPOTEKAIINE B
oOMeHa BemiecTB: aBTOTPO(HBI M | CBETOBOW © TeMHOBOW ¢a3e. BwIABIATH
rerepoTpo@Hbiid. Ponb pepMEHTOB B | NPUUMHHO-CIEICTBEHHBIE  CBA3M  MEXIY
oOMeHEe BEIIECTB W MPEBPALICHUH | TOTJIONICHHEM COJTHEYHOM SHEPTUU
sHepruM B KieTke. DoTocwHTE3. | XJIOpoUIUIOM U CHHTE30M MoOsiekyn ATO.
CseroBass u  TemHoBass  (a3pl | CpaBHUBATH UCXOJHBIC BEUIECCTBA, KOHEUHBIC
dorocunTe3a. Peakiun gorocunTes3a. | MPOAYKTHI U YCIOBHS MPOTEKAHHS pPEaKuit
D¢ dexTuBHOCTD ¢dorocuHTe3a. | CBETOBOM M TeMHOBOW (ha3pl (HOTOCHHTE3A;
3nauenue Qorocunreza ans ku3HH | CpaBHUBaTH (OTOCHMHTE3 M XEMOCHHTE3.
Ha 3emuie. Brnusuue ycnoBuit cpenpbl | OueHuBaTh  3HaueHuWE  (POTOCHHTE3a U
Ha  (OTOCMHTE3 M  CIOCOOBI | XEMOCHHTEe3a JJIsl )KU3HH Ha 3emiie
MOBBIIICHHS €r0 MPOAYKTUBHOCTH y | 4
KYJIBTYPHBIX PacTeHUH. XEeMOCHHTE3.
XeMOCHHTE3UPYIOIINE OakTepuu.
3HaueHUEe XEMOCHHTE3a [UIS JKU3HH
Ha 3emue. JemoHcTpanuu:
[Toprpers: K. A. Tumupsses.
Tabmuupl U cxeMmbl: «XJIOpoIIacT»,
«DoTOCHHTE3)

4.2 | DHepreTHUeCKUN DHepreTudyeckuii oOMeH B KjeTke. | PackpeiBath cojepxkaHue TepMUHOB U | buoamoreka IIOK
o0MeH Pacmieruienye BemecTs, BRIICIICHUE U | TTOHITHIA: YHEpreTHUECKUN 0OMeH, Tiukomms3, | https://m.edsoo.ru/7f41
1 aKKyMYJIMPOBAaHHUE SHEPTUH B KJIETKE. | MOJIOYHOKHCIOEe  OpokeHue,  crnupTtoBoe | €292

DTanbl  HHEPreTUYECKOro oOMeHa. | OpokeHHe, OHOJOTUYECKOe  OKHUCIICHHE,
['mukonu3. bpokeHue u ero BUBL. KJIETOYHOE JBIXaHHE JUCCUMIULIALINSA,

Kucnopognoe  okucinenwe, Wi
KJIETOYHOE JibIxaHue. OKUCIUTENbHOE
dbochopunupoBaHue.

O} PeKTUBHOCTH  IHEPTETUYECKOTO
obmena. [lemoncrpamuu: Tabmuub 1
CXEMBI: «Tunsl MTUTAHUS,

dbepmenT. XapakTepu3oBaTh OOMEH BEIIECTB
U TIpeBpalieHne dHeprun (MeTabonm3M) Kak
OJHO HX CBOMCTB HuBOro. Ilepeuncnsate
0COOEHHOCTH IUIACTUYECKOrO i
OSHEPreTUYECKOro  oOMeHa B  KIIETKE;
YCTaHABIMBATh B3aMMOCBSI3b MEXIY HUMH.
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«Metabonuzm»,  «MHUTOXOHAPHUSIY,
«DHepreTuuecKuii 0OMeH»

PaznuuaTh THIIBI OOMEHA BELIECTB B KIIETKE:
aBTOTPOGHBIN U reTepoTpOQHBIN.
OnuceIBaTh 3Tanbl FHEPreTHUECKOro 0OMeHa
(OATOTOBUTEIBHBIH, OECKUCIIOPOIHBIH,
KHUCJIOPOAHBIM) W CpaBHMBATh HMX MEXAY
co0OoH. XapakTepus3oBaTh peakiumn
TJIMKOJIN3A, OpoKeHuUsl, KJIETOYHOT'O
JIBIXQHUS; BBISIBIISITh PUYHHHO-
CJIEZICTBEHHBIE CBSI3M MEX]IYy IJIMKOIHU30M,
KJICTOYHBIM JIBIXaHUEM U CHHTE30M MOJIEKYIT
ATO. CpaBHHMBaTH 3¢ PEeKTUBHOCTD
OECKHCIIOPOTHOTO U KUCIOPOJIHOTO TAIlOB

4.3 | buocunTes Genka Peakuuu  maTpuuyHoro  cuHTtes3a. | PackpbiBaTh cojaepikaHHE TEPMHHOB u | budimorexa [IOK
I'enernueckas undopmarust u JIHK. | momsTwii:  reH,  reHeTmueckuit  kof, | https://m.edsoo.ru/7f41
Peanuzanus TEHETUYECKOW | MaTPUYHBIN CHHTE3, TpaHcKkpumuus, | €292
uHpopManuu B KiieTke ['eHeTHueckuil | TpaHCIsAIMs, KOJOH, aHTHKOJOH pHOocoma,
KO U ero cBoicTBa. TpaHCKpHUMIIMS — | IIEHTpalbHas Jorma, MOJICKYJISIpHAs
MaTPUYHbIN CUHTE3 PHK. | Owuosnorus. Onpenensrsb CBOMCTBA
Tpancnsmuss — OuocuHTe3 Oenka. | TeHEeTHYECKOro Koza (TPUILIETHOCTb,
Ortanel TpaHcnauuud. KoaupoBaHue | 0JIHO3HAYHOCTD, BBIPOXKJIEHHOCTb,
aMUHOKHUCIOT. Pomb pubocoM B | YHHUBEPCAIBHOCTD, HENEPEKPbIBAEMOCTb,
OuocuHTeze Oenka. [lemMoHcTpamuu: | HENpPEepPBIBHOCTH). OnuceiBath JTarnbl
[Toptpetsr: H.K. KonbrioB. Tabnuiel | peanu3aniuu HACIeICTBEHHOW HHPOPMAIIH B
u cxembl: «Crpoenne JIHK», | knerke. CpaBHUBaTh peakiMd MaTPUYHOTO
«Ctpoenne u ¢dyHKMOHHpoBaHUE | cuHTe3a Mojiekyn PHK u Genka B kietke
TreHay, «CunTte3 Oenkay,
«Pemmukanmsa JJTHK», «I'eHeTndyeckuin
kom».  OOopymoBaHue:  MOJETHU-
ammiukanu - «Yasoenue JIHK wu
TpaHCKpUILUA», «bnocuHTes OenKkay
4.4 | HexyieTouHbie Hexnerounsie ¢dopmer  xu3am — | PackpeiBaTh conepkanne TepmMuHOB © | Bbuoaunoreka IIOK
(OpMBI )KU3HU — BUpPYCHI. VIcTOpHS OTKPBITHS BUPYCOB | TOHATUH: BHPYC, BHUpycosiorus, Karcun, | https://m.edsoo.ru/7f41
BUPYCHI (4. 1. VBanosckwuii). OcoOennoctu | Oakrtepuodar, BuUpyc HMMYyHoneduuura | €292

CTPOCHUA W JKU3HCHHOI'O IIMKJId

yenoBeka (BUY), oOHKoOreHHble BHPYCHI.
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BUpycoB. baktepuodaru. bone3znu
pacTeHuM, KUBOTHBIX U YEJIOBEKA,
BbI3bIBacMble  BHUpycamH.  Bupyc
umMMyHoAeuImuTa yenoseka (BUY) —

Bo3Oymutens CIIMJla. OGparHas
TPAHCKPHUITLIUS, peBeprasa "
UHTETrpasa. [Mpodunakruka
pacmpocTpaHeHUS BUPYCHBIX
3a00JIeBaHUM.

XapakTepHu30BaTh BUPYCHI KaK HEKJIETOUHYIO
dopMy KHU3HH,; OCOOCHHOCTH CTPOCHHS H
KHU3HEIEATEIIbHOCTH BHUPYcoB. OIuUCHIBaTh
KU3HEHHBIH IIUKIT BHPYCOB
UMMYHOJe(QHINTA YeJIOBEKa; pa3iInyaTh Ha
pucyakax BTM ((Bupyc TabauHoii MO3auKH),
Oakrepuodar, BIY.

O6ocHOBBIBaTH M COOJNIOAATH  MEpHI
IpOoQUIAKTUKU PACIIPOCTPAHEHUSI BUPYCHBIX
3a0oJyieBaHUi (pecnipaTopHbIe,
eIy TOYHOKHIIIECUHBIE, KJIeILEBOM
sunedanmt, BUY-unpexnus

Tema 5.
PasmHoxenue u
VHIUBUIYyAIBHOE
pa3BUTHE
OpPraHu3MOB

5.1

JKU3HEeHHEBIN LUK
KJIETKH. [lenenne
KJIETKU. MuTo3

KneTouyHbl LMK, WM >KU3HEHHBIN
nukin kietku. Mutepdaza m MuTos.
ITpoueccsl, MIPOTEKAIOLINE B
uHTepdaze. Pemnmukauusa — peaxius
matpuuHoro cunresa JJHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIH Habop —

KapUOTHII. JINIION THBIHA "
TaruIOUTHBIN XPOMOCOMHBIE HaOOPHI.
XpoMaTuasl. Ilutonoruueckue
OCHOBBI Pa3MHOXKEHHUS u
VHIUBUIYAIBHOTO pa3BUTHS
OpPraHu3MoB. JlemeHne KIETKH —

muto3. Craaun muto3a. IIpoueccsl,
MPOUCXOSIINE HA PA3HBIX CTaTUAX
MHUTO3a. bHoOJOrMueckui  CMBICH
muto3a. [Iporpammupyemasi rubenn
KJIETKA — anonro3. /[eMoHcTpanuu:

PackpbiBaTh  copepkaHue TEPMHHOB U
MOHSATUN: KJIETOYHBIM LHKJI, UHTepdasa,
peayniauKamlus, XpoMOCOMa, KapHOTHII,
TaryIOuHbIN, JUIIOUAHBI XPOMOCOMHBIN
HaOOp, XpOMATHUIBI, MHTO3 €ro CTaIHH:
npodaza, meradasza, anadaza, Terodasa.
OnuceiBaTh KU3HEHHBIM IIUKI  KJIETKU;
MEePEUUCTIATh M XapaKTEPHU30BaTh TMEPUOJIbI
KJIETOYHOT'O LIMKJIA, CPAaBHUBATh UX MEXKIY
co0oil. OmnuceiBaTh CTPOEHHUE XPOMOCOM,
KapUOTUIIOB  OpPraHU3MOB,  CpPaBHUBAaTh
XpPOMOCOMHBIE HAOOPHI KiIeTOK. CpaBHUBATH
cTaguu MHUTO3A. Paznuuars Ha
MHUKpOIIpenaparax ¥ pHUCYHKax CTaauu
MUTO3a. PacKppiBaTh OMOIOTHUYECKUN CMBICIT
MHTO3a

bubaunoreka [HOK
https://m.edsoo.ru/7f41
€292
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Tabmuuer u  cxembl: «KiteTouHbIA
LUK, «Penmmukanus JAHK»,
«CtpoeHne XpoMOCOMbD», «MHTO3»;
Mar"HuTHas MO/ICIIb-aIILIMKAIAS
«Jlenenne knetku»; moxaenb JIHK.
O6opynoBaHue: CBETOBOI
MHUKPOCKOIT H MHKpoOmIpenapar
«KapuoknHe3 B KIETKax KOpelka

JTyKay. JlaGopaTopHsbie u
IIPAKTUYECKUE paboThI:
Jlaboparopnas  pabora Ne 3.

«Habmonenue MuTO3a B KIIETKAX
KOHYHMKA KOpEIKa JyKa Ha TOTOBBIX
MHUKpOIpenapaTax

5.2

DopMmBbl
Pa3MHOXKEHHUS
OpraHu3MOB

@opMbl pa3MHOKEHUS OPraHHU3MOB:
Oecrioioe U IMOJIOBOE. Bunel
0ecronoro pa3MHOXKEHHUS: JIEJICHUE
HaJBOE€ M IIOYKOBAHHME OJHO- H
MHOTOKJIETOYHBIX,
cropooOpa3oBaHue,
Pa3MHOKEHHE. HckyccTBeHHOE
KJIIOHUPOBAaHUE  OPraHU3MOB, €IO
3HaueHue I cenekuuu. [lonoBoe
pa3MHO)XE€HHE, €ro OTIHYUA  OT
6ecnionoro. JleMoHcTpanuu:
Tabmauet " CXEMBI: «Dopmbl
Pa3MHOXKEHHUS OpPraHHU3MOBY,
«/IBoitHOE OIJIOAOTBOPEHUE y
LBETKOBBIX  pacTeHWil», «/lenenue
KJIeTkn Oakrepum», «BereraruBHoe
pa3MHOXKeHUEe pacTeHuit», «CTpoeHue
MIOJIOBBIX KJIIETOK)»

BCIr€TaTUBHOC

PackpeiBaTh conep:kaHUE TEPMHUHOB u
MOHATUI: Pa3MHOXKCHHE, KIIOH, IIOJIOBBIC
KJICTKH (ramertsl), SIATICKIICTKA,
CIIEpMaTO30M1, 3Ur0Ta, JEJICHUE HaJBOe,
MOYKOBaHUE, CIOPYIAIUsA, (QparMeHTanus,

BEICTATHUBHOC PAa3MHOKCHHC, CECMCHHOC
Pa3MHOKCHHEC, OIIBIJICHHC, I[BOI71HOG
OIINIOAOTBOPCHUC, ITOJIOBBIC KCEJIC3hI,
CCMCHHUKH, SAUYHUKH, OIJIOAOTBOPCHUC

(Hapy>KHOe, BHYTpEHHEE).

XapakTepu30BaTh OCOOCHHOCTH U 3HAYCHHE
Oecronoro u MIOJIOBOTO CII0CO00B
pa3sMHOXKeHUs. BrIaensaTs BUIbl Gecroyioro

pPa3MHOXXEHHUS;  BBIABJISITH  B3aUMOCBS3HU
MEXITY dbopmamu " croco0aMu
pasMHOXKEHHS, U HMX  OHOJIOTHYECKUM
3HAYECHUEM. Branets npuéMamu

BEreTaTUBHOIO PAa3MHOXEHMSI KYJIbTYPHBIX
pacteHuid (Ha mpuUMepe  KOMHATHBIX).
XapakTepHu30BaTh T10JIOBBIE KIIETKU:

bubauoreka [IOK
https://m.edsoo.ru/7f41
c292
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HﬁHCKHeTKI/I, CIIEpMaTO30U /bl BBISBJIATH

OCOOEHHOCTH HX CTPOEHHUS

5.4 | O6pazoBanue ["amerorenes — npouecc oOpazoBanusi | PackpeiBath cojepxkanHue TepMuHOB U | Bbuoamoreka IIOK
pa3BHUTHE TIOJIOBBIX MOJIOBBIX ~ KIETOK y JKMBOTHBIX. | TIOHATHUW: TaMeTOreHe3, crepMaroreHes, | https://m.edsoo.ru/7f41
KJIETOK. [TonoBeie 3Kene3bl: CEMEHHUKH U | OOIEHE3, CIEpPMaTO30M/1, akpocoma, | €292
OnutogoTBOpEHNE snyaukd. OOpa3oBaHUE W pa3BUTHE | SHIEKIIETKA, HOJISIPHbIE Tenbla.

MOJIOBBIX KJIETOK — ramer | XapakTepHu3oBaTh 0COOCHHOCTH
(cmepmaro3ouj, — SIMIEKIETKa) — | ramMeToreHe3a y >KMBOTHBIX M €ro CTaJuu;
CIIepMaToreHes u OOTEHE3. | TOJIOBBbIE KIIETKH >KUBOTHBIX U ONHUCHIBATH
OcoOeHHOCTH CTpOEHUsl SULEKJIETOK | mpouecc  ux  pa3Butuss.  CpaBHUBATH
u CIEpMaTO30MIOB. | crepMaToreHe3 u ooreHe3d. OnuceiBaTh
OmnogorBopenue.  [lapTeHoreHes. | OIMIOJOTBOPEHUE, OMOJIOTMYECKOE 3HAUECHUE
Jemoncrpanuu: TaGnuibl U CXEMBI: | OIIOJAOTBOPEHUS

«IIpsiMoe u HempsMOe pa3BUTHE», | O

«["ameToreHe3 y MJIEKOMUTAIOMIUX U

yenoBeka» . O0opyaoBaHUE: MOJIETh

MmeTadazHoi XPOMOCOMBI,

MUKPOCKOII, MUKpOIIpenapaTsl

«CriepMaTo30u,1bl

MIIEKOITATAOIIIET O, «SAnnexnerka

MJIEKOIIMTAOILIETO».

JlaGopaTopHble ¥  TPaKTHYECKHE

pabotsl: JlabopaTtopHas pabota Ne 4.

«M3yyeHne  CTPOEHMS  IOJIOBBIX

KIIETOK Ha TOTOBBIX

MUKpOIIpenaparax»»

5.4 | UanuBuayansHoOe WHpuBunyansHOe pasButue | PackpeiBaTh coaepkaHue TEPMUHOB u | budimorexa [OK
pa3BHTHE (oHTOTEHE3). DOMOpHOHANBHOE | TOHSATHI: OHTOTeHe3, IMOpHoreHe3, 3urota, | https://m.edsoo.ru/7f41
OpPraHHU3MOB pasBuTHe (d3MOpHorene3). Ortambl | ApolOiieHue, 61acToMepsl, Mopyina, Oiactyna, | €292

SMOPHOHAIBHOTO pa3BUTHS y | OmacTorens racrpya, Helipyna,
MO3BOHOYHBIX KUBOTHBIX APOOJIEHUE, | OpraHOTreHes; 3apOJIbIILIEBbIE JUCTKHU:
racTpyJsus, OpraHOTeHe3. | JKTOoJepMa, Me30/epMa, SHTOJIEPMA;
[ToctamOproHanbHOE pasBUTHE. | TOCTAIMOPHOHAIBHOE pa3BUTHE: NPSMOE U
Tumbt MOCTAIMOPHUOHAIBHOTO | HEmpsMoe  (TMYMHOYHOE);  MeTtamop(dos,
pa3BUTHA: MpsIMOE, HE MPSAMOE | MEracrnopa, MUKpOCIOpa, IbIIbLEBOE 3€PHO,
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(mumHovHOE). BrmsiHME cpenpl Ha
pa3BUTHE OPTraHU3MOB; (HAKTOPHI,
CIIOCOOHBIE BBI3BIBATH BPOXKJICHHBIC
ypozctBa. Poct u pa3BUTHE paCTEHUN.
OHTOreHe3 I[BETKOBOTO PACTEHUSA:
CTPOCHHE CEMEHH, CTaJUU PA3BUTHSL.
HemoncTtpanuu: TaOnuIpl U CXEMBI:
«OCHOBHBIE CTagUU OHTOrEHE3a,
«[IpsiMoe u HempsMoOe pa3BUTHEY,
«/IBoitHOE OIUTOOTBOPEHNUE y
[[BETKOBBIX PAaCTCHUN»

CIIEpMUH, 3apOJBIIIEBBIA MEIIOK, JBOHHOE
omonoTBopeHue.  Onpenenarts  3Tambl
IMOPHOHAILHOTO Pa3BUTHS XOPJOBBIX Ha
cXxeMax H TIpermapatax ¢ OINUCHIBATh
MPOIIECCHI, TPOUCXO/SIIIE Ha KOKIOM dTarle.
CpaBHHBAaTh IEPHO/IbI OHTOT€HE3a; IPSIMOE U
HeMpsMoe (JIMYUHOYHOEC)
noCcTAMOPHOHANIBHOE pa3BUTHE, 3apOJbIIIN
YeJI0BeKa M JIPYTHX XOPIAOBBIX. OOBACHATH
OMOJIOTMYECKOe 3HAYCHHE pAa3BHTUS  C
MeTaMOp(}030M; OTPUIATEIIHPHOE BIIMSHUE
QJIKOTOJIA, HUKOTHHA " JIPYTuX
TEpPaTOTCHHBIX  (AaKTOPOB Ha  Pa3BUTHE
3apozpiia yenoBeka. ONHCHIBATH MPOIIECC
JIBOMHOTO OIUIOJIOTBOPEHUSI Y IIBETKOBBIX
pacTeHuit

Tema 6.
HacnencTBeHHOCTH
1 U3MEHYHNBOCTD
OpraHU3MOB

6.1

I'enetnka — Hayka
0
HACJIEACTBEHHOCTH
Y U3MEHYMBOCTH

IIpeamer u 3amauu reHetuku. Pomb
LUTOJIOTUM U SMOPHOJIOTHH B
CTAaHOBJIEHUM  TE€HETUKH. Bxkian
POCCHUICKHX U 3apyOeKHBIX YUEHBIX B
pa3BUTHE TEHETHUKH. Metoel
TE€HETUKH (rubpuon0rNYecKuii,
LIUTOTEHETUYECKUH,
MOJIEKYJISIPHOT€HETUYECKUIN).
OCHOBHBIE T€HETHUYECKHUE IOHATHS.

I'ereTmueckas CUMBOJIMKA,
HCIIOJIb3yeMas B cxemax
CKpEIIMBAaHUIM. JeMoHcTpanmu:

IToptpetsr: I'. Menpnens, T. Mopras,
H. U. BaBuiios, C. C. Yersepukos, H.
B. Tumodees-PecoBckuii.

PackpbiBaTh  copepikaHue TEPMHHOB U
MOHSATUN: TE€H, T€HOM, T'E€HOTHMN, (PEeHOTHII,
XpOMOCOMBI, alljIeNIbHble TeHbl (ajuienu),
TOMO3MI0Ta, TEeTEPO3UroTa, JOMHUHAHTHBINA
npu3HakK (TeH), pelleCCUBHBIN MpU3HaK (TeH),
yucrtass JuHug, tuOpua. llepeuucnste u
XapaKTEpU30BaTh METO/IbI TE€HETUKU:
TUOPUIOTOTHYECKUNA,  IUTOTEHETUYECKUM,
MOJIEKYJIIPHOT€HETUUECKUH; JTOMHUHAHTHbBIE
W PEIECCHBHBIC TIPU3HAKKW PACTCHUA U
)KUBOTHBIX. [loJB30BaThCsl TEHETHYECKOU
TEPMHUHOJIOTUEW U CUMBOJIMKOW JIJIA 3allUCH
TEHOTUITMYECKUX CXEM CKpeIIUBaHUs

6

buommorexka IIOK
https://m.edsoo.ru/7f41
€292
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O6opynoBanue: MOJIeJb-
anTUIMKALS «MonorubpuaHoe
CKpeluBaHue», repoapuii  «I opox
IIOCEBHON»

6.2 | 3akOHOMEpPHOCTH 3aKOHOMEPHOCTH HacienoBaHus | PackpeiBaTh COJIEpPKMMOE TEPMHUHOB u | buoauoreka HOK
HaCJIe/I0BaHHSA NPU3HAKOB, YCTAHOBJICHHBIC I'. | momsatmit: MoHormOpugHOe ckpeuBanue, | https://m.edsoo.ru/7f41
MPU3HAKOB. Mennenem. MonorubpuaHoe | (HEHOTUITUYECKUE rpynimsl, | 292
Monorubpuanoe CKpelIMBaHue. 3aKOH €IUHO00pa3usi | THOPUI0IOTUYECKUN METOM, YHCThIC JIMHUMY,

CKpeIllMBaHNe rUOpUZOB  TMEpPBOrO  MOKOJICHUS. | JOMHUHHPOBAHHE I€HOB (IIOJHOE, HEMOIHOE),
[IpaBmwiio 1OMUHMpOBaHUS. 3akKoH | pacuiemyieHue B noroMmcTBe. OmnuchIBaTh
pacieruieHust MpU3HakoB. l'mmoresa | meToauky mposenaeHus . MeHaeneM onbIToB
yuCTOTHI rameT. [loHOE M HemonHoe | MO0 W3YYEHHIO HACIEIOBaHUS OJHOM Iaphbl
JOMHUHHUpOBaHHE.  J[eMOHCTpamuu: | MPHU3HAKOB y ropoxa  IOCEBHOTO.
[Toprpetsr: I'. Mennens. Tabmuuel u | PackpsiBath cozepKaHue 3aKOHOB
CXEMBI: «MoHorubpuaHoe | eauHo0Opasus ruOpuIoB 10570):1040)
CKpellUBaHNe u €ro | IMOKOJIEHUS M  3aKOHA  pacIUEeIJICHUS.
[UTOTEHETHYECKass OCHOBa», «3akoH | OOBACHATH TUIOTE3y YHCTOTHI TaMerT.
pacLenieHus u ero | 3amMcbiBaTb ~ CXE€Mbl ~ MOHOTMOPUIHOTO
[IUTOTEHETHYECKass OCHOBa», «3aKOH | CKpEIIWBaHUS, OOBSCHATH ero
YUCTOTHl Tamer». OO0opynoBaHHE: | IUTOJOTMYECKHME  OCHOBBI M pemiaTh
MO/JIeNIU -aNTIINKAIUH TeHEeTHYECKUE 3aJaud Ha MOHOTMOpUIHOE
«MoHOrMOpUIHOE  CKpEIIMBAHUE», | CKpEllMBaHUE
«Hemnonnoe JOMUHUPOBAHUEY,
repOapuii «I'opox MoceBHOM

6.3 | Jurubpuanoe Jurubpunnoe ckpemmBanue. 3akoH | PackpeiBate  conepkanue TepMuHOB U | bubimorexa IIOK
CKpEIIUBaHHUE. HE3aBHCHMOTO HACJICIOBaHUS | TOHATHIA: JUTHOpUAHOE  ckperuBanue, | https://m.edsoo.ru/7f41
3aKoH IIPU3HAKOB. [MuToreneTnueckue | aHanu3upymrouee ckpemusanue. OnuceBaTh | €292
HE3aBHCHMOI'0 OCHOBBI aurubpugHoro | ombitel [, Mennens 0 W3yYCHUIO
HacleI0BaHHs CKpELIMBaHUS. AHanu3upyloniee | HaclieZ0OBaHU ABYX Iap MPU3HAKOB y ropoxa
MIPU3HAKOB CKpeIlMBaHHUE. Ucnonb3oBanue | moceBHOro. PackpbiBaTh copepkaHue 3aKOHa

AQHAJM3UPYIOLIETO CKPELIUBAHUS IS
omnpejeNieHuss  TeHOTHNa  OCOoOHM.
JemMoHcTpanuu: IToprpersr: I.
MeHens. Tabmuupel U CXEMBI:
«urnbpuanoe CKpELIUBaHUEY,

HE3aBUCUMOIO HACIIEOBaHUs IIPU3HAKOB.
[IpuMeHATh MaTEeMaTUYECKHH pacyer ¢
IIOMOUIBIO MeToaa [IEPEMHOKECHUS
BEPOSITHOCTEM M 3alUCh C  IIOMOIIBIO
(EHOTUMUYECKUX PAIMKAJIOB pacUIeTJICHUs
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«uronoruueckue OCHOBBI | MPHU3HAKOB Yy TMOTOMKOB 1O (EHOTUIY U
JTUTHOPUTHOTO CKpEIIMBAHUSA». | TEHOTHUITY. 3anuceiBaTh CXEMBI
O6opynoBanue: MOJI€TIb- | JUTHOPUIAHOTO

aNTUTAKAITAS «lurubpumnoe

CKpEIIMBAHUE»

6.4 | CuenneHHoe CueruieHHOE HacnenoBanue | PackpeiBaTh  cojepkanue TepMuHOB U | buoaunoreka IIOK
HACJIEOBAHUE npu3HakoB. Pabora T. MopraHa 1o | TOHSTHIA: CLIEIIJIEHHOE Hacienosanue | https://m.edsoo.ru/7f41
IIPU3HAKOB CLICIUICHHOMY HAacJIeJOBaHUIO I'€HOB. | IPU3HAKOB, pexoMOMHALUS IeHOoB, | €292

Hapymienne cuenieHuss TE€HOB B | TE€HETHYECKHE KapThl XPOMOCOM, MOpTraHUAA.
pe3ynbrare KpoccuHrosepa. | HazbiBaTh OCHOBHBIE MTOJIOKEHUS
XpomocoMHast TEOpHsi | XPOMOCOMHOI TEOPUH HacleCTBEHHOCTH T.
HacJIEACTBEHHOCTU.  ['eHeTmueckue | MopraHa; pacKpblBaTh COAEpKaHUE PadOThHI
kapThl. Jlemonctpanuu: Iloptpersi: | T.MopraHna o cCiernieHHOMY HacjaeI0BaHUIO
T. Mopran. TaOnumbsl U CXEMBbl: | T€HOB U NPUYMHBI HAPYIICHUS CLEIJICHUS
«Metio3», «l'eHeTHUecKHe KapThl | MEXIy T€HaMHU.  3aluChiBaTh  CXEMbI
pacTeHuid, >KUBOTHBIX M YEJIOBEKa», | CKPEIIMBAHUSA npu CLEIUIEHHOM
«B3aumonetictBue aJIJICNIbHBIX | HAceJI0BaHUH, OOBSCHATH MIPUYUHBI
TEHOBY. O6opynoBaHue: | peKOMOMHAIMM T'E€HOB, OINPEACIATh YUCIIO
MUKpOTpenapar «pozoduna» | rpynn CLETICHUS T'CHOB; peuarpb
(Hopma, MyTanuu (OpPMbI KPbUILEB M | TEHETHYECKHE 3a/Jadyd Ha  CLEMJIECHHOE
OKpacKM TeJjla), MUKPOCKOII, MOJIEIb- | HAaclIeJOBaHUE
aIUIAKALHS «IIepekpéct
XpPOMOCOMM. JlabGopatopuble  u
MPaKTUYECKHE paboThI:
JlaGopatopHass  pabora Ne 5.
«3yuenne pe3yapTaToB
MOHOTHOPUJHOTO U JUTUOPUTHOTO
CKpeIlMBaHUS y Jpo30QuiIbl Ha
TOTOBBIX MUKpPOIIpenapaTax»

6.5 | 'eHernka moura. I'enetuka monma.  XpomocomHoe | PackpeiBaTh coaepxkanue TepMHHOB U | budaunoreka IIOK

Hacnenosanmue
MPU3HAKOB,
CIETIJICHHBIX C
IIOJIOM

ONMpCACIICHUEC TII10JIa. AyTOCOMLI n

MIOJIOBBIE XPOMOCOMBI.
['omorameTHple W TreTeporaMeTHbIE
OpTraHU3MBI. Hacnenosanue

INPU3HAKOB, CHCIIJICHHBIX C II0JIOM.

MOHITHI: XPOMOCOMHBIA HabOp, ayTOCOMBI,
II0JIOBBIC XpOMOCOMBI, FOMOFaMeTHBIﬁ I10J1,
reTeporaMeTHBIN MOJI, CLEIJIEHHOE C MOJIOM
HacjJeqoBaHue MPU3HAKOB. OOBICHATD
LUTOJIOTUYECKUE OCHOBBI XPOMOCOMHOTI'O

https://m.edsoo.ru/7f41
€292
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JleMoHCTpamuu: [Toptpetsr: T
Mennens, T. Mopran, H.1. BaBuiios.

Tabmuuer u  cxembl: «[eHeTuka
oJIa», «3aKOHOMEPHOCTHU
HacJeq0BaHus, CLIEILUIEHHOTO c

IIOJIOM», «KapI/IOTI/IHBI YCJIOBCKa H
JKHUBOTHBIX»

MeXaHHU3Ma OIPEIeTICHUs T0J1a y Pa3IM4HbIX
opranu3moB. CpaBHHMBaTh 3aKOHOMEPHOCTHU
HACJIETOBaHMsI IPU3HAKOB, CIICTNIEHHBIX U HE
CLIETJICHHBIX C MOJIOM. Pemats reHeTndeckue
3aJaud Ha HAacJEeJIOBaHUE CUEIUICHHBIX C
MOJIOM MTPU3HAKOB

6.6 | I3MEeHYUBOCTS. N3MeHYnBOCT®D. Bunsl | PackpeiBaTth  conepkanue TepMuHOB U | bubaumoreka IIOK
Henacnencreennas M3MEHUYMBOCTH: HEHACIEACTBEHHAS U | IOHATHH: H3MEHYMBOCTh, HacieacTBeHHas | https://m.edsoo.ru/7f41
M3MEHYMBOCTh HacieacTBeHHas. Ponb  cpeapl B | HM3MEHYMBOCT, HeHacneACcTBeHHas | €292

HEHACJIEACTBEHHONM  HM3MEHYMBOCTH. | HU3MEHYUBOCTD, Mo (UKaIIIOHHAS
XapakTepucTuka MOAU(PUKAITMOHHON | W3MEHYUBOCTb, BapHUALMOHHBIN psn,
W3MEHYMBOCTH. BapuallMoHHBIA psiJl | BapuaHTa, BapuUallMOHHAs KpUBas, IMPHU3HAK,
W BapualMoHHass KpuBas. Hopma | HOpma  peakuu, KOJIUYECTBEHHbIE U
peakuuu npusHaka. KoinuecTBeHHbIE | KaYeCTBEHHBIE MIPU3HAKHU.
W KayeCTBCHHbIE Npm3HaKW W uXx | KrnaccudummpoBaTh BUABI M3MEHYHMBOCTU U
HOpMa  pPEaKLUU. CBolicTBa | BBISBIATH UX OUMOJIIOTHUYECKHUE OCOOEHHOCTH.
MOIU(DUKAIIMOHHOW HW3MEHYMBOCTH. | llepednciars cBolicTBa MOIUPUKAIMOHHON
Jemoncrpanuu: TaGnuibl ¥ CXeMbI: | HW3MEHYHUBOCTU U OOBACHATH €€ 3HAYCHHE IS
«Busl W3MEHYUBOCTHY», | OpraHU3MOB. Pa3nuuarh KOIMYECTBEHHBIE U
«MoaudukamoHHas KaueCTBEHHbIE MIPU3HAKY; CTPOUTH
W3MEHYHBOCTHY. JlabopaTtopHble U | BapUAIMOHHBIN psn, BapUALIMOHHYIO
MPaKTUYECKHE paboThl: | KPHUBYIO, BBIYHCIATH CpElHEE 3HAuCHUE
JlaGopatopnasst  pabora Ne 6. | mnpusHaka

«3yyenune MOIU(PHUKAITTOHHON

W3MEHYHBOCTH, MMOCTPOEHUE

BApUALIUOHHOTO psaaa u

BApUALIMOHHON KPUBON»

6.7 | HacnencTBenHas Hacnencreennas, ninu | PackpeiBath  conmepxanue TepMuHOB U | bubaunorexka IIOK

U3MEHYUBOCTh TeHOTUITYECKAS W3MEHUYMBOCTL. | TOHSATHH: HACIAEACTBEHHAs M3MEHUYHMBOCTH, | https://m.edsoo.ru/7f41
KombOunatuBHas W3MEHUYUBOCTh. | KOMOWHATHUBHAs M3MEHYMBOCTD, | €292
Melio3 u MoaoBOM NpoLecc — OCHOBA | MYyTallMOHHAs  HM3MEHYMBOCTb,  MYTAHT,
KOMOMHATUBHOMN W3MEHUYHUBOCTU. | MYTALMH: TEHHBIE, XPOMOCOMHBIE,
MyrammonHas W3MEHYMBOCTh. | TCHOMHBIC;, TOJUIUIONANS, AHEYIUIOUINA,
Knaccudukanus MyTanuii: TeHHbIE, | MYTareHbl. XapakTepu3oBaTh
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XPOMOCOMHBIE, TeHOMHBIE. HacToTa 1
IpUYMHBI MyTauui. MyrareHnsie
(dakTopbl. 3aKOH I'OMOJOIMYECKHX
pAIOB

B HACJICCTBCHHONM W3MEHYHUBOCTH
H. W. BasuwioBa. BaesnepHas
HACJICACTBEHHOCTb U HM3MEHYUBOCTD.

Hemoncrpamuu:  Iloptpersr: I'. ne
®pusz, H. 1. BaBunos. Tabmuupl u
CXEMBIL: «MyrannoHHas
U3MEHYUBOCTbY. O6opynoBaHue:
MHUKPOCKOII, MUKpoOIpenapar
«Ipozoduna» (Hopma, MyTauuu

(GOpMBI KpbUIEB U OKpacKa Tena);
KOMHATHBIE pAacTeHUsT C MeCTPOH
OKpackoi juctbeB. JlaboparopHbie u
NpaKTHYECKHE paboThI:
JlabGopaTtopHnast padota Ne 7. «Ananus
MyTauuil y Apo30QHibl Ha TOTOBBIX

HACJICJICTBEHHYIO N3MEHYUBOCTD;
dbopMynTUpoBaTh 3aKOH TOMOJOTHYECKHX
PAIIOB B HACJIEACTBEHHOM n3mMeHunBoctu H.
. BaBmiioBa 1 00BSICHATE €r0 3HAUEHUE IS
Oouonorun u ceneknuu. KnaccudunuponaTth
MYTalHU: T€HHBIE, XPOMOCOMHbBIE, FTEHOMHBIE
Y TIPUBOJIUTH IPUMEPHI MyTanuii. OOBSACHATH
MPUYMHBl BO3HUKHOBEHHS MYTalHi, pOJIb
¢dakTopoB-myTareHoB. CpaBHUBAaTh BHJIbBI
MYyTaluii; BBISIBIATH PUYHHBI
HacJIeICTBEHHOW M3MEHYMBOCTH, HCTOYHUKH
MYTarceHOB B  OKpyXarlleu cpene
(xocBeHHO). XapaKTepu30BaTh BHESAJECPHYIO
HACJICACTBEHHOCTh U U3MEHUYHUBOCTD

MHUKpOIIpenaparax

6.8 | I'eneTnka 4enoBeka I'enetuka  uenoBeka.  Kapuortun | PackpeiBath conepkanue TepmMuHOB U | buoaunoreka IIOK
YeJroBeKa. OCHOBHBIE METOABI | TTOHSTUH: KapHOTHII yenmoBeka, | https://m.edsoo.ru/7f41
TeHETHKHU YEJIOBEKa: | IMTOT€HETUYECKUM METO/I, TeHeaoruueckuii | €292
reHeaJOTHYeCKUi, OJIM3HEIOBBIN, | METOM, POJAOCIOBHBIE, OJIM3HEIIOBBIN METOI,

[IUTOTEHETHYECKUN, ONOXUMUYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKHU .
CoBpemenHoe onpeaeneHue
TEeHOTHIA! MTOJTHOTEHOMHOE
CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE,
B TOM uyuciae c¢ nomoumpio IIP-
aHaImn3a. HacnenctBennbie
3a00eBaHUsl ~ YEJIOBEKa: TEHHBIE
0ose3HU, O0JIE3HU C HACIIEACTBEHHOM
MIPEAPACIIONOKEHHOCTBIO,

XPOMOCOMHBIE 00JIe3HH.

HACJIEJICTBEHHBIE 00JIe3HU: (MOHOTEHHBIE, C
HACJIEICTBEHHOW TIPeApacioI0KEeHHOCTHIO,
XPOMOCOMHBIE), MEJIUKO-T€HETUYECKOE
KOHCYJIbTUPOBAHHE. [Tepeuncnarp
OCOOCHHOCTH U3y4YCHHS TeHETHKHU YEJIOBEKa,
MPUBOAUTH  MPUMEPHI  HACJIEICTBEHHBIX
Oone3Heil  dYenmoBeKa,  XapaKTepHU30BaTh
METOAbl WX TPO(UIAKTHKH; OOOCHOBHIBATH
3HaUYEHHE MEIUKO-T€HETUYECKOT O
KOHCYJIbTHPOBaHMsI. BBIABIATH U CpaBHUBATH
MEXJ1y CO00 TOMHUHAHTHBIE M PEIECCUBHBIC
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Comarnyeckue U IeHEpaTHBHBIC
MYyTalLH. CtBONOBBIE KJIETKH.
[TpuHIMIBI 310POBOTO 00pa3a KU3HHU,
JIUAarHOCTUKH,  NPOQWIAKTUKA U
JeYCHUs] TEeHETHYeCKuX OoJie3Hen.
Menuko-reHeTu4ecKkoe

KOHCYJbTUPOBAaHUE. 3HayeHHe
MEIUITHHCKOM T'€HETUKH B
Mpe0TBPALICHUN u JICYCHU U
Te€HETHYECKUX 3a00JICBaHUI

yenoBeka. Jlemoncrparuu: Tabmuibt
n cxembl: «HacmemoBanue pesyc-
dakropay, «['eHeTHKa TPYIIT KPOBUY.
JlaGopaTopHble W  MPAKTHYECKUE
pabotsl: [IpakTuueckas padora Ne 2.
«CocraBieHue u aHaIn3
POJIOCIIOBHBIX UEIOBEKa

IMPpU3HAKH YCJIO0BCKa. CocTaBITh n
AHAJIM3UPOBATH POJOCIOBHLIC YCJIOBCKA

Tema 7. Cenexnus
OpraHu3MOB,
OCHOBBI
OMOTEXHOJIOTHH

7.1

Cenexims KaKk
HayKa | Mpoliecc

Cenekiusi Kak Hayka M TIpOILECC.
3apoxaeHue CEJIEKIINU u
Jgomectukamusa. Yuenmme H. .
BapumnoBa o 1eHTpax MHOrooopasus u
MIPOUCX 0K ICHHS KYJbTYPHBIX
pacteHuil. LleHTpbl MpOUCXOXKIEHUS
JIOMAIIHUX KUBOTHBIX. CopT, mopoa,
IITAMM

PackpeiBath copep:kaHuE€ TEPMHUHOB u
MOHATUM: CENEKIUs, COPT, MOPOAA, IITaAMM,
JTOMECTHKAITHS, WIX  OJIOMalTHHUBAaHHUE,
HEHTPbl MHOT000pa3usi U MPOUCXOKACHUS
KYJbTYPHBIX pacTeHUN H© JKUBOTHBIX,
ruOpuan3anmsi, HUCKYCCTBEHHBIH  OTOOp
HaspiBaTh M CcpaBHUBaTh OCHOBHBIE ATallbl
pasButus cenekuuu. M3marars yuenue H. U.

Hemonctpammu: Iloprpersi: H. HW. | Basuiosa 0 IEHTPaxX MPOUCXOKICHUS
BapunioB. Tabnumpl U cxembl: KapTa | KYJIbTYPHBIX PACTCHHIA; pa3inyaTh IEHTPHI
«IleHTpBI MHOT000pa3us n| Ha Kapre MHpa, CBA3BIBATh nx
MIPOUCXOKICHUS KYJbTYPHBIX | MECTOIOJIOKEHUE c ovaramu
pacrenuit»y, «llopoapl  JHOMAmIHMX | BO3HMKHOBEHUS JPEBHEUIIMX LIUBUIA3AIINMN.
JKUBOTHBIX», «Coprta KynbTypHbIX | CpaBHHUBaTh COpTa KYJIbTYPHBIX PacTeHUH,

bubauoreka [IOK
https://m.edsoo.ru/7f41
c292
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pactenuii». OOOpynOBaHHE: MYJISDKA
TUIOJIOB ¥ KOPHETLIOIOB TUKKUX (hOPM U
KYJIBTYPHBIX ~ COPTOB  pacTEHHIi;

HOPO/BI IOMAIIHUX JKUBOTHBIX U UX JUKUX
npenkoB. OneHuBaTh poOJib CEJIEKIMH B
obecrieueHnN IPOJIOBOJICTBEHHOM
0€3011aCHOCTH YeJIOBEUYECTBA

7.2

Mertobl u
JNOCTUKCHUS
CEJICKLIUN PAaCTCHUN
U )KMBOTHBIX

repOapuii  «CenbCKOXO3SIICTBCHHBIE
pacTeHus»

CoBpeMECHHBIE METOJbI  CEJICKITHH.
MaccoBplii W HUHAUBUIYaTbHBIN
OTOOpPBl B CEJEKIMHU pPACTEHUH H
*KUBOTHBIX. OIleHKa dKCTepbepa.

bru3kopoacTBEHHOE CKpEIIMBaHUE —
UHOPUIUHT. Yucras JUHUSL.
CkpemmBaHue YUCTHIX JIMHUMN.

l'erepo3uc, wnum rubpuaHas cuia.

HeponcrBenHoe  ckpemuBaHue —
ayTOpPUMHT. Otnanénnas
ruOpumu3anst ©u  e€  yCIexwu.
HckyccTBeHHBIN MyTareHes u
IOJIy4EHHUE HOJIUIITIOUIOB.
JlocTKeHUsT CeNneKUuu pPacTeHUH,
JKUBOTHBIX U  MHUKpPOOPTraHU3MOB.

Hemonctpauuu: Iloprpersi: M. B.
Muuypun, I'. . Kapneuenko, M. O.
HWBanoB. Tabmuupl H  CXEMBI:
«OT1nanennas TUOpUIU3AIUSY,
«PaboTel  akajgeMHKa M. .
HNBanoBay, «ITonumIIoN I,
O6opynoBaHue: MYJSDKA TJIOJOB H

KOPDHEIJIONOB ~ AMKUX  (opMm
KYJIBTYPHBIX ~ COPTOB  pPacTEHUM.
JlaGopaTopHble W  MPaKTHYECKHE
pabotel:  Dkckypcus ~ «OCHOBHBIE

METOJBl M JOCTHXKCHHUS CEeJEKIUH
pacTeHUii ¥ KHMBOTHBIX  (Ha
CEJIEKIHOHHYIO CTaHIIHIO,
IUIEMEHHYIO depmy,

PackpeiBaTh  conep)kaHu€ TEPMHHOB MU
MOHSATUI: UCKYCCTBEHHBIH OTOOP, MacCOBBIN
0TOOp, MHAMBUAYAJIBHBIN 0TOOp, 3KCTEPBED,
OJIM3KOPOJICTBEHHOE CKpEIIMBaHHe, 4HCTas

JIUHWS, reTepo3muc, HEPOJICTBEHHOE
CKpeIlIMBaHUEe, HCKYCCTBEHHBIM MyTareHes,
ITOJIMIUIOUBL. CpaBHuBaTh (bopMbI
HCKYCCTBEHHOTO OTOOpa (MaccoBoro u
WHJIUBUIYAJIbHOTO), BHUJIbl TUOpUAM3AIUU
(OTM3KOPOJACTBEHHOH W OTJAJICHHOM),
CIocoObI MOJTyYEHUS TIOJTUTUIOUIOB.
[TpuBoaUTH IPUMEPBI JOCTHXKEHUIN

CEJIEKIIMU PACTCHUH U KUBOTHBIX

bubauoreka [IOK
https://m.edsoo.ru/7f41
c292
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COPTOMCHBITATEIbHBIA YYaCTOK WJIU
TEIUINYHOE XO03IHUCTBO

7.3 | buorexHomnorus 1 buorexHonorus KaK orpacnb | PackpeiBate couepkanue TepMHHOB U | budiauorexa [HIOK
KaK OTpaclib npou3BojcTBa. ['€HHas WHXKEHepHus. | MOHATUH:  OmoTexHosorusi,  KietouHas | https://m.edsoo.ru/7f41
MIPOU3BOJICTBA Otamnbl CO3/1aHds PEKOMOMHAHTHOH | WH)KEHepus, TeHHast UHXeHepus, | €292
JHK u TpaHCreHHBIX OpPraHU3MOB. | KJIOHMPOBAaHUE, TPAHCI'CHHBIE OPraHU3MBI,
Knerounas wmxenepus. Knerounbie | 'MO (reHetudyecku MoAuQpUIIMPOBAHHBIC
KYJIbTYpBL. MUKpOKJIOHAIbHOE | OPraHU3MBbI). XapakTepus3oBaTh
pa3MHOXKEHUE pacTeHuii. | OMOTEXHOJIOTHIO KaK OTpacilb MPOU3BOJICTBA,
KnonupoBanue € JIOCTHKEHHUSI OMOTEXHOJOTUM B 00JIacTH
BBICOKOITPOTYKTUBHBIX MIPOMBINIJICHHOCTH, CEJIbCKOTO XO34WCTBa U
CEJIbCKOXO035HCTBEHHBIX OPraHU3MOB. | MEAUIIMHBI. [lepeuncnarsb u
DKOJIOTuYecKue u STHUYECKHE | XapaKTepu30BaTb OCHOBHBIE METOIBI U
npoosieMbl. MO — TeHeTHYecKH | JOCTHKEeHHsS OuowmmkeHepurn. OOCyXIaTh
MO (UIIPOBAHHBIE OPTAHU3MBI. DKOJIOTMYECKHE ¢  OTHYECKHE  AaCIEKThl
JemoHcTpauuu: Tabnuibl U CXEMbI: | HEKOTOPBIX  HCCIENOBaHUM B  oOjactu
«OOBEKTHI OMOTEXHOJIOTHH», | OMOTEXHOJOTHH (KIIOHUPOBAHUS,
«Knerounsie KYJBTYpbI U | HCKYCCTBEHHOIO OILJIOJIOTBOPEHMUS,
KIIOHHpOBaHue», «KOHCTpynpoBaHue | HANpaBIEHHOTO W3MEHEHHMs TIeHOMa U
Y TIEPEHOC F€HOB, XPOMOCOM) CO3/1aHMSI TPAHCTEHHBIX OPTaHHU3MOB)

PeszepBHOe Bpemst 1

OBLIEE YNCJIO 34

YACOB I10

[TPOTPAMME
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TEMATHUYECKOE IINTAHUPOBAHUE

11 KJIACC
No | HanmenoBanue Kon | [Iporpammuoe coaepxkaHue OcHOBHEBIE BUJIBI JIEATEIIbHOCTH | DJIEKTPOHHbBIE
0/ | pa3genoB  HW - TEM | Uuec o0yJaromuxcs (g poBkIe)
MIPOTrPaMMBI TBO 00pa3oBaTelbHbIE PECYPCHI
4aco
B
Tema 1.
OBOJIOUOHHAA
ounosorus
1.1 Opomorus u | 1 [Ipennockuiku BO3HUKHOBEHHUSI PackpeiBath  comepxkanue TepMuHOB u | buoauorexa IIOK
METO/IbI €€ 9BOJIFOI[HOHHOM TEOPHUH. MOHATUI: 3BOJIOLUS, Tepexoanbie ¢dopmbl, | https://m.edsoo.ru/7f41
HU3YUCHUA 3BOJ’IIOI_II/IOHHa}I TCOpHUS U eé MecTO @HHOFGHGTH‘IGCKI/IG padbl, BHUIAbI-OHACMHKH, cc/4
B OHWOJIOTHH. Bausaue BUBI-PCIIUKTHI, 3aKOH 3apOJAbIIICBOIO
SBOJIIOLMOHHON — TEOPHH Ha CXOJICTBA, OHMOreHETHUECKUI 3aKOH,
pasBHTHE GHOIOTHHU U APYTUX HayK. TOMOJIOTUYHBIE U aHAJOTUYHBIE  OpraHbl,
CBHUIETEIbLCTBA SBOJIFOIIAH. PYAUMEHTapHbIE OpraHsl, aTaBU3MEL.
RO T Ty p——— [lepeuncnaTh OCHOBHBIE JTamlbl Pa3BUTHUS
OCHENOBATEIEHOCTE  HOSBICHHS SBOJIIOLMOHHON TEOpHH. XapaKkTepU30BaAThH
o CBUIETEILCTBA DBOJIIOLIUN:
BHJOB B  IIAJIEOHTOJIOTMYECKOM
MajgeoHTONIOTHYEeCKUe, Ouoreorpaduyeckue,
JIETOMUCH, TEPEeXOaHbIe (OPMBL.
AMOPHUOJIOTUYECKHE, CpPaBHUTEIHHO-
buoreorpaduueckne: cxoAcTBO U
aHaTOMUYECKHE, MOJIEKYJISIPHO-
pasmiue payn H6qm0p MaTepuKoB OMOXMMHUYECKIE. [TpuBoauTh MIPUMEPHI
U OCTPOBOB. OMOPHOJIOTHYECKHE:! TepEXOJTHBIX bopm OpraHH3MOB,
CXOJICTBA M PasTHiMsA SMOPHOHOB ¢unoreneTnueckux  pAgoB.  [IpuBOAMTH

pa3HbBIX  BHUJIOB  TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHUE:

TOMOJIOTMYHBIC, AaHAJIOTHUYHBIC,
pYIUMEHTAapHbIE OpraHbl,
aTaBU3MBI. MonexynsipHo-
OMOXNMUYECKHUE: CXOJICTBO

(hOpMyIUPOBKHU 3aKOHOB OMOT€HETUYECKOTO U
3apOJIBIIIIEBOTO CXOACTBA
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MEXaHM3MOB HACJEICTBEHHOCTH W
OCHOBHBIX METAa0OIMYECKHX IyTeil
y BCEX OKUBBIX OPraHU3MOB.
Hemounctpamuu:  I[loptpetsr: K.
JInnnen, K. b. Jlamapk, Y. JlapBuH,
B. O. Kopanesckuii, K. M. bap, 3.
I'exkens, ©. Miomnep. Tabnuubl u
cxeMbl: «Pa3BUTHE OPraHUYECKOTO
Mupa Ha 3emie», penbedHble
TaOJINLIBI «3apoaplu
MO3BOHOYHBIX YKUBOTHBIX),
«ApxeonTepukcy. O6opyaoBaHue:
Oouoreorpaduueckas Kapra MUpa;
Kosutekuus «DopMbl COXPAaHHOCTH

HCKOIIAEMbIX KHUBOTHBIX u
pacTeHMi»; BIAXKHBIE IpernapaThl
«Pa3Butue HACEKOMOTo»,

«Pa3BuTHe Jsrymku

1.2

Hcropus pa3Butus
npescTaBiIeHu 00
HBOJIIOLUH

OpomronuonHas teopus Y. JlapBuna.
[TpennochuIKyu BOSHUKHOBEHUS
JapBUHMU3MA. [[BUXKyIIME CUITBI
HBOJIFOLIMY BUJOB 110 J[apBUHY
(M30BITOUHOE PA3MHOXKEHUE TPU
OTPaHUYEHHOCTU PECYPCOB,
HeolpeaenéHHas U3MEHYUBOCTD,
0opnba 3a cyIiecTBOBaHUE,
€CTECTBEHHBIN 0TOOpP).
CuHTreTndeckast TEOpHsl SBOJIIOLNU
(CTD) u €€ OCHOBHBIC TTOJIOKEHUS.
Hemonctpanuu: Iloprpers: K.
Jlunneit, XK. b. Jlamapk, Y. /lapBuH.
Tabnuue! u cxemsl: «llomynsaumny,
«Kapra-cxema mapuipyra

PackpeiBaTh copepxkaHre TEPMUHOB U
MOHSATUN: CHCTEMATHKA, €CTECTBEHHBIA M
HCKYCCTBEHHBIN 0TOOp. XapakTepu3oBaTh
OCHOBHBI€ BOJIIOIIIOHHBIE UJIEH,
KOHLEMNIUHU U TEOPUU; CPABHUBATH
B3rJIAbI Ha BUA 1 »Bomonnio K. Jlunnes,
XK.b. Jlamapka, Y. [lapsuna. OneHuBaTh
BKJIaJ JINHHES B pa3BUTHE CUCTEMATUKU U
OOBSACHATH NPUHIUIIBI OMHAPHOM
HOMEHKJIATypbl. XapaKTepHu30BaTh
coJiep’KaHue ¥ 3HAaUE€HHE IBOJIIOLIMOHHON
koHuenuuu K. b. Jlamapka. OueHuBarb
€CTECTBEHHO-HAY4YHbIE U COLUAJIBHO-
9KOHOMMUECKHE IIPEITOCHUIKI
BO3HHUKHOBEHHS HBOJIIOLIMOHHON TEOPUU

buommorexka IIOK
https://m.edsoo.ru/7f41
ccr/4
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nyremectus Y. JapBuHay,
«Dopmbl 60pbOBI 32
CYILIECTBOBaHUE», «ECTECTBEHHBIN
oTbop», «MHOr0OOpa3ue COPToB
pacteHuit», «MHOroobpasue nopoa
YKUBOTHBIX

Y. JlapBuna. PackpeiBath cojiepkanue
3BOJIIOIIMOHHOM Teopuu Y. [lapBuHa;
CpaBHHMBATh HEONPEICIEHHYIO U
ONPEACIEHHYIO U3MEHUYUBOCTD,
€CTECTBEHHBIN M UCKYCCTBEHHBIN 0TOOD,
(hopMbI 6OpBOBI 32 CyIIECTBOBAHUE.
OnuceIBaTh MOJIOKEHUS CUHTETHYECKOM
teopuw 3BoJironn (CTD) u 00BACHATH €€
3HauYeHue JJ1s1 OUoJIoTUU

1.3 | Bua: xputepuu u Mukpossonronus. [lonyssanus kak PackpriBath conepxanue TEpMUHOB U buodimorexa HOK
CTPYKTYypa. €JIMHMIIA BUJIA ¥ DBOJIFOLHH. MOHSATHI: MUKPO3BOJTIOLINS, BH/I, https://m.edsoo.ru/7f41
Homysuus Kak Kak Jemonctparuu: TabIuIbI U CXEMBI: KPUTEPHH BHIA, apeall, MOMyJISIHs, ccr4
SJIEMEHTapHaA «[Tonynsauuny, «MyTanmoHHas reHOo(OH I, MyTaIlui, KOMOMHAIIUU T€HOB.

CIMHHLA BUIA U3MEHYUBOCTEY». O0OpYI0BaHHUE: XapakTepu30BaTh BHJ] KAK OCHOBHYIO
MHUKPOCKOII, MUKpOIIpenapar CUCTEeMAaTUYECKYIO €IMHHUILY U LETOCTHYIO
«Ipozodunay (Hopma, MyTanuu OHMOJIOTHYECKYIO cucTeMy. BeiiensaTh
(GOpMBI KPBUIBEB M OKPACKH TEIA), Kputepuu Busa (Mop(oIoruueckuid,
Mozenb-anmuukanus «Ilepexpécrt ¢bu3noNOrnuecKuii GNOXMMUIECKU,
XPOMOCOM. TE€HETUYECKUI, DKOJIOTUYECKUH,
JlabopaTopHBIC U TPAKTHUECKUE reorpauyeckuil) U IPUMEHITh KPUTEPUH
pabotsl: JlJaboparopnas padota Ne 1. | Ul OIIMCaHKs KOHKPETHBIX BUJOB.
«CpaBHEHHE BUJIOB I10 XapakTepr30BaTh NOMYISALUIO KaK
MOP(}OIOrHUECKOMY KPUTEPHIO CTPYKTYPHYIO CAMHUILLY BUJ1a U 3BOJIIOLHH.
OnuceIBaTh MOMYJISIIINIO IO OCHOBHBIM
MIOKa3aTessiM: COCTaB, CTPYKTypa
1.4 | IBmxymuye cuiibl JIBroKkymiue cuibl (pakTopsbl) PackpsiBaTh conep:kaHre TEPMUHOB U Bbub6anorexa HHOK

(a1eMeHTapHbIE

(bakTopsbI)
HBOJIIOLIUH

HBOJIFOLIUU BUJIOB B IIPUPOLE.
MyTanuoHHBIN IPOLECC U
KOMOHMHATUBHASI U3MEHUYNUBOCTb.
[TorynsmoHHbIE BOJTHBI U Jpeii(
reHoB. M3omsnus u murpanus.

Hemonctpanmu: TabauIbl # CXEMBI:

((I[BI/I)KyIJ_II/Ie CHJIBI 3BOJIFOLITMH»

MOHATHI: KOMOMHATHBHAsI U3MEHUYHUBOCTD,
MyTallu{, MyTallMOHHBIN MpoIiece,
MOMYJISIIUOHHBIE BOJIHBI, Ipel() TeHOB,
W30JISLMS, MATpaluu. XapakTepu30BaTh
3JIeMEHTapHbIe (PaKTOPbI BOIOIUH:
MYTallMOHHBIN MpoLecc, KOMOMHATHUBHAS
W3MEHUYUBOCTb, OMYJISILIUOHHBIE BOJIHBI,

https://m.edsoo.ru/7f41
ccr74
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Apeiid reHoB, U30ISIUS, MUTPALLHSL.

VY craHaBIMBaTh MPHYHUHHOCIICACTBEHHBIC
CBSI3H MEXX/Y MEXaHHU3MOM H PE3yJIbTaTOM
JEUCTBUSI IBIDKYIIUX CUJT (3JIEMEHTAPHBIX
(hakTOpOB) IBOIIOIIUU

1.5 | EcrectBennslii EctectBenHsIi 0TOOD — PackpeiBarh conepkaHue TEPMUHOB U budaunorexa HOK
oTO0p U ero GopmsI HAIIPABJIAIOIINH (haKTOP IBOIIOLHH. HOHATHH: eCTeCTBEHHBIH 0TOOpP, 6oprda 32 https://m.edsoo.ru/7f41
@DopMBbI €CTECTBEHHOT'O 0TOOpa CYLIECTBOBAHHE. ccr/a
Hemonctpauuu: TaGnuier U CXeMBbl: OnuceiBaTh MEXaHU3M JIEUCTBUA
«EctectBennsIit oT60p», «boproda 3a €CTECTBEHHOT0 0TOOpa. XapakTepu30BaTh
CYIIIECTBOBAHHE) (hOpMBI €CTECTBEHHOTO 0TOOpa
(IBMXKYIINN, CTAOMITU3UPYIOIINH,
TU3PYIITUBHBIN) U CPABHUBATH UX MEXKIY
co0oii. XapakTepuzoBarb 60prOy 3a
CYLIECTBOBAHHUE U CPABHUBATH €€ BUIbI
(MexxBUIOBas, BHYTPUBHUI0Bas, 60pnba ¢
HeOIaronpusATHBIMU (PaKTOpaMU BHEITHEH
cpenibl)

1.6 | Pesynbrats [Ipucnoco01eHHOCTh OPTaHU3MOB PackpeiBath conepkaHre TEPMUHOB U budaunorexa [HOK
SBOJIIOLUH: KaK pe3yJbTaT dBOJIOIMHU. [IpuMepbl | MOHATHIN: IPHCIIOCOOIEHHOCTS, https://m.edsoo.ru/7f41
TPHCTIOCOOICHHOCT IpUCHOCOOIeHNH Y OpraHU3MOB. IIOKPOBUTEILCTBEHHAS U ccr4
b OpraHu3MOB H Apomop(}o3bl 1 UaMO0AIATITAIIUHN. IpefocTeperaronas okpacka, MaCKUpOBKa,

BH1000pa3oBaHue By v Bu1000pa3zoBaHue. BU1000paszoBanue. OMUCHIBATE MEXAHU3M

Kpurepuu Buga. OCHOBHBIE (POPMBI
BHJ1000pa30BaHus: Teorpapuieckoe,
9KOJIOTHYECcKoe. JleMoHCTpauu:
TabmuIel U CXEMBI:
«IIpucmocob1eHHOCTh
oprau3mMoBy, «I eorpaduueckoe
BUJI000pa30BaHUey,
«IKOJIOTHYECKOE
BU000pazoBanuey. O0opyIoBaHUE:
Kosuteknus «[IpuMepsl 3aluTHBIX

BO3HHUKHOBEHHUS MTPUCIIOCOOTICHHUH Y
OpraHnu3MoOB. BrigBists 1o
I/I306pa)KeHI/I5[M, Ha XUBbLIX U
(UKCUpPOBaHHBIX MpernapaTax MpUMEpHI
MPUCTIOCOOTIEHHOCTH PacTEeHUN U
KUBOTHBIX K YCIIOBUSIM CPEJIbI OOUTAHUS,
JTOKa3bIBaTh OTHOCUTEIHHYIO
11e7IeCO00Pa3HOCTh TPUCTIOCOOICHHI.
XapakTepru30BaTh CIIOCOOBI U MEXAHU3MBI
BH1000pa30BaHUs; OMTUCHIBATH U
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NPUCTIOCOOJICHUH Y )KUBOTHBIX»,
KOJUICKIIUS HACEKOMBIX C
Pa3IMYHbIMU THUIIAMU OKPACKHU,
Ha0O0p TUIOJIOB M CEMSIH.
JlaGopaTopHble U TPAKTUYECKUE

pabotsr: JlaboparopHas padota Ne 2.

«Onucanue NpucrnocoO0IeHHOCTH
OpPraHU3Ma U €€ OTHOCUTEILHOTO
Xapakrepay

CpaBHHMBAaTh OCHOBHbIE ()OPMBI
9KOJIOTHYECKOT0 U reorpapuieckoro
BUJI000pa30BaHUA

1.7 | HanpaBnenus u Maxkposomntorusg. @opmbl PackpriBath conepxaHnue TEpMUHOB U buodimorexa HOK
nyTH SBOJIIOIHMH: (DUIIETHIECKAS, MOHSATHI: MaKpO3BOIIOLHS, PHUIOTCHES, https://m.edsoo.ru/7f41
MaKpO3BOJIONNHN JUBEPreHTHAsl, KOHBEPreHTHA, OMO0JIOrYeCKU IPOrpecc U perpecc, ccr4
napasuiensHas. HeoOpatuMocTthb apomop¢o3, uanoaaanTanus, oomas
spommonuu. [Iponcxoxnenue or JIereHepanysi, aJallTUBHAs PaAALINSL.
HECIIEUUATTM3UPOBAHHBIX TIPEIKOB. XapakTepu3oBaTh (HOPMbI IBOJIOLIUH.
[Iporpeccupyromas crienrain3anus. BrusBiiaATe apomMopdo3bl ¥ uanOa aNTaLuU
AJnlanTiBHas paauanus. y pacTeHui U KUBOTHbIX. CpaBHUBATh
Jemoncrpauuu: [oprpersi: A. H. OMoJIOrnYecKuil mporpecc u
Cesep10B. Ouosiornyeckuii perpecc, apomopdos,
TaOIHIEI ¥ CXEMBI: UIN0aJaNTalMIo U OOIIYIO IereHepaIuIo.
«ApomMopho3bD», BbIsSBISATE B3aUMOCBSI3M MEXAY NYTAMU U
«Monoamganranuny, «O01as HANpaBJICHUSAMU SBOJIOLNU Y PACTCHUHN U
nerenepanus». O6opynoBaHue: AKHUBOTHBIX
Mojienb «OCHOBHBIE HaNPaBICHUS
HBOJIIOLMMY»; 00BEMHAS MOJIENb
«CTpoeHue rojloBHOr0 MO3ra
ITO3BOHOYHBIX»

Tewma 2.

Bo3HukHOBEHUE U

pa3BUTHE )KU3HU HA

3emie

2.1 | Mcropus Xu3HU Ha JloHay4HbIe IpeACTaBIEHUS O PackpeiBaTh copepxkaHre TEPMUHOB U buboanorexa HHOK

3eMiie 1 METOIBI €€

3apOKJIeHUM Kn3HU. HayuHbie

MOHATHI: KpeallnoHU3M, a0UOTeHE3,

https://m.edsoo.ru/7f41
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U3Yy4YECHUSI. TUIIOTE3bl BO3HUKHOBEHUS )KU3HU BUTAJIN3M, TAHCTIEPMHUS, OMOM033, ccr/4
['unoress Ha 3emiie: abuoreHes u KoalepBarbl, MPOOUOHTHI, CHUMOHOTEHES.
NPOUCXOKACHUA nacnepmusa. XuMudeckas XapakTepu3oBaTh METO/IbI U3YUYECHHUS
KU3HH Ha 3emiie IBOMIONMS. AOHOTCHHBINH CHHTE3 HCTOPUYECKOTO MPOILIOro 3eMITH.
OpPraHMYECKUX BEILECTB U3 [lepeuncnsiTb OCHOBHBIE 3TAIIbI
HEOpPraHUYECKUX. XUMHAYECKON 1 OHOIOTUYECKOI
DKCIIEpUMEHTAIBHOE sBotouuu. M3narate conepxanue
MOJTBEPK/IEHUE XUMUYECKOU TUIIOTE3 U TEOPU BOSHUKHOBEHHUS KU3HU
sBOJIIOIMU. HauanbHbIe ATarbl Ha 3emuie (KpealroHu3Ma,
OHOJOTUYECKON IBOIIOLIUH. CaMOIIPOU3BOJIBHOTO 3aPOXKICHUS
I'mnoreza PHK- mupa. (CIOHTaHHOT0), TTAHCIIEPMUH, THUITIOTE3bI
dopmupoBaHUE MEMOpPaHHBIX PHK-mupa). OnuceiBaTh 3KCIIEPUMEHTBI
CTPYKTYp W BOSHHKHOBEHHE C. Munnepa u I'. FOpu no nonyyeHuto
IPOTOKNIETKH. IlepBble KIETKU U UX OpraHn4eCcKuXx BEIIECTB U3
sposmrorusi. PopMUpOBaHHUE HEOPraHUYECKUX MyTEM aOMOTeHHOTO
OCHOBHBIX I'PYIII )KUBBIX CUHTE3a
OpraHu3MoB. JleMoHcTpanuu:
[Toptpersr: ®. Penn, JI. Ilactep, C.
Munnep,
A. W. Onapumn, I'. FOpu. Tabnuus! u
cxeMbl: «Bo3HUKHOBEHME
ConHeuHOM cucTeMbl», «Pa3Butue
OpPraHUYECKOIr0 MUPA»,
«PacTrTennHas KiIeTKay,
«KuBOTHas KIeTKa»,
«IIpokaproTnyeckas KJEeTKa»
2.2 | OCHOBHBIE ITaITbI PazButue xxu3HM Ha 3emIie 1o 3pam PackpeiBath conepkaHre TEPMUHOB U budaunorexa [HOK

IBOJIIOLIAN
OpraHUYECKOTo
Mupa Ha 3eMIle,
pa3BUTHE KU3HU 110
3paM U IepuoiaM

u nepuonaM. Karapxei. Apxeiickas
Y IPOTEPO30MCKast IPHI.
ITaneo3oiickas 3pa u €€ nepruobl:
KeMOPHIICKUI, OPIOBUKCKHIA,
CUJTYPUICKUH, J€BOHCKUH,
KaAMEHHOYTOJIbHBIN, IEPMCKUH.

TIOHSATHI: P0H, 3pa, MepUuo, apoMopdo3sl,
UaMoaaInTanuy. 3HaTh
MOCJIeI0BATEILHOCTh YOHOB: KaTapXeu,
apxei, mpoTepo3oii, haHepo3oit; Ip:
apXeucKas, IpoTepO30MCKasl,
najaeo30McKas, Me3030MCKasl,

https://m.edsoo.ru/7f41
ccr74
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Me3zo3olickas 3pa u €€ nepruobl:
TPUACOBBIN, FOPCKUH, MEJIOBOM.
Kaitno3olickas 3pa u €€ nepuoibl:
IMaJIcOreHOBBIN, HEOTCHOBEIH,
AQHTPOIIOr€HOBBIN. XapaKTepUCTHUKA
KJIUMaTa U re0J0rH4ecKux
nporeccoB. OCHOBHBIE 3Tallbl
ABOJIIOLIMY PACTUTEIBHOIO U
KHUBOTHOTO MHUpa. ApoMop(o3bl Yy
pacteHuii u )xuBoTHbIX. [losiBIEHUE,
paciBeT U BBIMUPAHUE TPy
JKUBBIX OPraHU3MOB.
Hemonctpauun: TaGnuiel U cXemsbl:
«Pa3BuTHE OPraHUYECKOTO0 MUPaY,
reoXpoHoJIornyeckas TadiuIa;
KoJIIeKIHst «@OpMbI COXPaHHOCTH
MCKOIIaeMBbIX KUBOTHBIX U
pacrtenwuii». JlabopaTopHsie u
NpaKTUYEeCKHE PaOOTHI:
[TpaxTrueckast padorta Ne 1.
«M3yueHne UCKOMaeMbIX OCTaTKOB
pacTeHHH U )KUBOTHBIX B
KOJUIEKLIHAX». DKCKypCus
«OBOJTIOLINS OPTaHUYECKOIO MUPa
Ha 3eMiie» (B €CTECTBEHHOHAYYHbIN
WM KpaeBeTUEeCKUil My3ei)

KaitHO30MCKast;, MEPUO0B: KEMOPUHCKHIA,
OPJIOBUKCKUN, CUITYPUHCKUH, T€BOHCKUH,
KaMEHHOYTOJIbHBIHN, IEPMCKUH,
TPUACOBBIN, FOPCKHI, METOBOM,
MaJI€OreHOBBIN 1 HEOTCHOBBIM,
AHTPOIIOI€HOBBIM. XapaKTepu3oBaTh
OCHOBHBIE COOBITHSI B Pa3BUTUU
OpraHMYeCcKOro MUpa IO 3paM U
[IEPUO/IAM I€0JIOTMYECKON UCTOPUU;
STarbl pa3BUTHUS PACTUTEIHHOTO U
YKUBOTHOTO Mupa. BeiienuTh riiaBHbIC
apoMopd03bl pACTEHUM U KUBOTHBIX.
CpaBHuBaTh MEX]ly cOO0M
MpEeACTaBUTENEH CUCTEMATUYECKUX TPYIIT
OpPraHU3MOB, BBISBIISTH YEPThI
YCIIOKHEHUS U TPUCTIOCOOJIEHHOCTH K
YCIIOBUSIM >KM3HU

2.3 | CoBpemeHHas Cucrtema OpraHM4ecKkoro Mupa Kak PackpeiBath conepkaHre TEPMUHOB U budaunorexa [HOK
cucTema OTpakeHne BOMOIIH. OCHOBHBIE HOHSTHI: CHCTEMAaTHKa, HCKYCCTBEHHAS U https://m.edsoo.ru/7f41
OPraHNu4YeCKOro CHCTEMATHYECKUE TPYIIITBI €CTeCTBEHHAs KiaccuduKanys, OMHapHas ccr4
Mupa OpraHu3MoB. JleMoHCTpauuu: HOMEHKJIaTypa, IPUHLHUII HEPAPXUYHOCTH.

Tabmuuel u cxembl: «CoBpeMeHHast XapakTepu30BaTh COBPEMEHHYIO CUCTEMY
crcTeMa OPraHMYEeCKOro MUpa OpPraHUYeCcKOro Myupa
2.4 | DBomonus DBOITIOLIMS YETIOBEKA. PackpbIBaTh cosepkaHle TEPMUHOB U bubauorexa HOK
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YyesioBeKa
(aHTpOIIOrEHE3

AHTpormnoJiorust Kak Hayka. Pa3Burue
IPEJICTaBICHUA O IPOUCXOKICHUU
4eJloBeKa. MeTo bl H3ydeHHUst
anTponoreHe3a. CxoacTBa u
pa3ianyus 4eJ0BeKa U )KUBOTHBIX.
CucremMaTn4eckoe NoJI0KEHNE
yenoBeka. JleMoHcTpanuu:
[Moptpetsr: Y. lapun. Tabiuibl u
cxeMbl: «CpaBHEHUE
AHATOMUYECKUX YEPT CTPOCHUS
YeJI0BEeKa U YeI0BEKOOOPa3HBIX
00e3bsHY. O00pyIOBaHHE: CICTIKU
WM U300paKEeHUST KAMEHHBIX
OpyAuil IEpBOOBITHOTO YETIOBEKA:
KaMHUYOIIEpHl, pyouiia, ckpedia

MOHSTHIA: aHTPOIIOJIOTHS, aHTPOTIOTEHE3,
yenoBek pazymubiid (Homo sapiens),
MPSIMOXO’KJICHHE, BTOpasi CUTHAIIbHAS
cucrema. llepeuncnaTe 3agaumn
AHTPOIIOJIOTUH, ITAIBI CTAHOBJICHUS U
pa3BUTHUSA IIPEACTABICHUH O
MIPOUCXOXKACHUU YenoBeKa. M3narath
OCHOBHBIE IOJIOKEeHUsI Teopuu Y.
JlapBuHa, KpUTHYECKU OLICHUBATD
HEHAYYHYIO HH()OpMAIHIO O
IIPOUCXOXACHUN YeJIOBEKA. 3HATh
crcTeMaTHyecKoe nojoxenne Buaa Homo
sapiens, MEPEYHCIATh €ro MOpQOI0ro-
aHATOMUYECKHUE MPU3HAKH PA3HOTO
ypOBHS (THUIIL, KJIACC, OTPSAI U Ip.).
YcTaHaBnuBaTh YepThI CXOJICTBA U
pa3u4mii YeI0BeKa U )KUBOTHBIX.
OOBACHATD U OIIECHUBATH 3HAYCHHE
HAYYHBIX 3HaHUH O MMPOUCXOXKICHUN
YeJI0BeKa Il IOHUMaHUs MecTa U POJIH
YeJI0BEeKa B IPUPOJIE

https://m.edsoo.ru/7f41
cc/4

2.5

JBrKyine cuiibl

(paxTopsr)
aHTpOIIOTeHe3a

JBxyuue cuibl ((hakTopsl)
aHTporioreHe3a. Haciencreennas
U3MEHYHUBOCTH U €CTECTBEHHBIH
ot6op. Ob61ecTBeHHBINH 00pa3
YKU3HH, U3TOTOBIICHUE OPY/IHHA
Tpy/a, MBIIIJICHUE, PEYb.
Hemonctpauuu: TaGnuiel U cXeMbl:
«CpaBHEHHE aHATOMUYECKHUX YEPT
CTPOCHUS YeIOBEKA
4eII0BEKOOOPa3HBIX 00E3bIHY,
«OCHOBHBIE MecTa
MAJICOHTOJIOTUIECKUX HAXOI0K

PackpbIBaTh cosepkaHle TEPMUHOB U
MOHATHUI: (PAKTOPHI aHTPOIOTeHE3a,
TPYIIIOBOE COTPYAHUYECTBO, PEUb,
opyIuiiHas ASITeIbHOCTb, HOTUMOP(DHU3M.
XapakTepru30BaTh JIBUKYIIHE CUIIbI
(axTopsr) aHTpOIIOTrEHE3A:!
OMOJIOTHYECKHE U COLIATIbHBIE,
CpaBHUBATh UX MEX]y c000ii

bubmmoreka IHHOK
https://m.edsoo.ru/7f41
ccr/4
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MPEIKOB COBPEMEHHOT'O UEIIOBEKAY.
OOGopynoBaHue: MyJISKA
«IIpoucxoxaeHue 4enoBeKa
(MTaJICOHTOJIOTMYECKUE HAXOJIKH )»

2.6 | OcHOBHBIC CTaIUU OCHOBHBIE CTaIMM U BETBU PackpsiBath coqiepikanre TEPMUHOB U bubdmmnorexa HOK
9BOJIIOLIUU HBOJIIOIIMY YEJIOBEKA: MOHSITHIA: aBCTPAJIONUTEK, YETIOBEK https://m.edsoo.ru/7f41
CJI0BCKa aBCTPAJIONUTEKU, UeToBEK yMebIi, YMEJbIH, YeJIOBEK MPSIMOXOASIINIM, ccr/a

UenoBek mpsIMOXOIAIIHA, UeroBek HeaHjepTael, KpOMaHbOHell,
HeaHAepTalbckuil, YenoBek HEOJIMTUYECKasi pEBOJIIOLIHS, IEPBOOBITHOE
pa3yMHbBIH COBPEMEHHOTO THUIIA. HCKYCCTBO. XapaKTepu30BaTh U
Haxoaku nckoraemMbIx OCTaHKOB, CpPaBHUBATH MEXK]y COO0I1 OCHOBHBIE
BpeMs CYIIIECTBOBaHHUS, 00acTh CTaJlM1 HBOJIIOLIMY YEJIOBEKA!
pacmnpocTpaHeHus, 00bEM XPOHOJIOTUYECKUI BO3pacT, apeal
TOJIOBHOT'O MO3Ta, 00pa3 KU3HH, pacrpocTpaHeHus, 00bEM rOJIOBHOTO
opynus. Jlemonctpanuu: Tabmuisl Mo3ra, 00pas3 KM3HU U OpY/Hs Tpy/a
u cxeMbl: «OCHOBHBIE MECTa 2

[AJIEOHTOJIOTUYECKUX HAXOJ0K

IIPEJIKOB COBPEMEHHOT'O YEJIOBEKAY,

«/lpeBHenmue mroan», «/Ipesaue

oy, «IlepBrie cOBpeMeHHBIE

monn». O00pyI0BaHUE: MYIISIKH

«[IpoucxoxaeHne 4eaoBeKar»

(OrocThI aBCTpaIONUTEKA,

MUTEKaHTPOIa, HEaHJepTalblia,

KPOMAaHbOHIIA); CIENKU WIH

n300paKeHMsI KAMEHHBIX OpyIUi

NEepPBOOBITHOTO YEIOBEKA:

KaMHHUYOMIIEpHI, pyouia, ckpedia

PackpsIBath

2.7 | YenoBeueckue Yenoseueckue pacsl. OCHOBHBIE PackpbIBaTh cosepkaHle TEPMUHOB U bubaunorexa HOK
pacel ¥ MPUPOAHBIE OoJIbIIINE packl: EBPOIICOH THAS MOHSITHIA: PaChl, PACOTCHE3, COIHAI- https://m.edsoo.ru/7f41
ajanTanum (eBpaswmiickas), HErPo- JapBUHM3M, PACU3M, METHCALIU. ccra
YyeJioBeKa

aBCTpaJIonIHas (IKBATOpHAJIbHAS),

XapakTepu3oBaTh U CPAaBHUBATH
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MOHT0JIOMAHAs (a3UaTCKO-
amepukaHckas). YepTsl
NpUCIOCOOICHHOCTH
IIPEJICTaBUTEINICH YEJIOBEUECKHUX Pac
K YCJIOBHUSIM CYIIECTBOBAHMSI.
EnuHCcTBO UenmoBeueckux pac.
KputHka connanbHOro JapBUHH3Ma
U pacusMa. JleMoHCTpanuu:
Tabmuubl 1 cxemsl: «YenoBeueckue
pacbI»

MIpe/ICTaBUTENIeH YeIOBEYECKUX pac.
PacKpbIBaTh MPUUMHBI U MEXaHU3MBI
pacoreHesa, epeuucisTh U MPUBOAUTH
MIPUMEPHI IPUCTIOCOOICHHOCTH YeJIOBEKA K
YCIIOBUSAM CPEbl, IPUMEPHI
MPUCIIOCOOUTENILHOTO 3HAYEHUS PACOBBIX
MpU3HaKoB. JloKa3bIBaTh €IMHCTBO BU/IA
Homo sapiens, Hay4uHyO
HECOCTOSITEIbBHOCTh PACOBBIX TEOPHUIA,
HJIeH COLIMAIIBHOTO TapBUHHU3MA U
pacuzmMa

HNroro uacoB no
TEME

Tema 3.
Opranu3mMsl U
OKpYyXarolas cpesia

3.1 | Dxomnorus Kak DKOJIOTHS KaK HayKa. 3ajauu U PackpriBath conepkaHue TEpPMUHOB U buodimorexa HOK
Hayka paszessl SKOJOrHH. MeToIbI MOHSATHUI: 9KOJIOTHs, TIOJIEBEIE https://m.edsoo.ru/7f41
HKOJOTUYECKUX UCCIETOBAHMII. HaOII0IeHUs1, SKCTIEPUMEHTHI, ccr4
DKOJIOTHYECKOE MUPOBO33PEHNE MOHHUTOPHHT OKpPY>KatoIlel Cpesbl,
COBPEMEHHOT0 YeJIOBEKa. MOJIETUPOBAHUE, SKOJIOTUUYECKOE
Hemonctpauuu: [Toptpetsi: A. MupoBo33peHue. [lepeuncnsaTe 3anaun
['ym6ombar, 9KOJIOTUH, €€ pa3Aelibl U CBS3H C IPYyTrUMU
K. ®@. Pynbe, D. I'ekkenb. TaOmuirsr HayKaMu. XapaKTepu30BaTh METOIbI
U cxemsl: kapta «IIpupoaHeie 30HbI 9KOJIOTUYECKUX UCCIICAOBAHUM
3emun»
3.2 | Cpensl oOuTanus 1 Cpenpl 00uTaHus OPraHU3MOB: PackpeiBath conepkaHue TEPMUHOB U buodiauorexa [HOK

HKOJIOTHYECKUE
bakTopbI

BOJIHAsI, HA3EMHO-BO3/1yIIIHAa,
NOYBEHHAsl, BHYTpU-
OpraHu3MeHHast. JKOJIOTUIECKHE
daxTopsl. Kinaccuduxarms
HKOJIOTHYECKUX (HaKTOpPOB:
abnoTHUYeCcKue, OMOTHICCKHE 1

MOHATH: cpefa oduTanus,
9KOJIOTHYECKHE (PaKTOPhl, OMOIOTHUECKUI
ONITUMYM, OTPaHUYMBAIOIUI
(muMuTHpYIOUIHiT) hakTop.
XapakTepu30BaTh YCIOBHS cpell OOMTaHuUs
OpPraHU3MOB; KJ1accu(UUUpPOBaTh U

https://m.edsoo.ru/7f41
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aHTponoreHuele. Jleiicteue
IKOJIOTHYECKUX (PAKTOPOB Ha
Opranu3msl. /[leMoHcTpanuu:
Ta6muip! u cxemsl: «Cpeb
0o0HTaHUsl OPraHU3MOB

XapaKTepU30BaTh IKOJIOTHIECKUE
(hakTophl: aOMOTHYECKHUE, OMOTHYECKUE U
a"TpororeHHbie. ONMUCHIBATh JICHCTBHE
IKOJIOTHYECKHUX (PaKTOPOB HA OPTaHU3MBEI.
XapakTepu30BaTh OCOOCHHOCTH CTPOCHUS
Y )KU3HEACITETLHOCTU PACTEHUH U
KUBOTHBIX Pa3HBIX CpeJl OOMTaHUS

3.3 | Abuoruueckue AbGuotnueckue GpakTophl: CBET, PackpsiBath conep:kaHue TEPMUHOB U budauorexa [HOK
(baxTopsI TeMIIepaTypa, BIaKHOCTb. MOHATHI: a0oTHYeCKHEe (PaKTOPHI, https://m.edsoo.ru/7f41
®otonepuoansm. Ilpucnocobienus ¢doronepnou3M, OMOIOTNYECKUE PUTMBI. ccr4
OpPIraHU3MOB K JIeHCTBHIO AHanmm3upoBaTh JIeiiCTBHE CBETa,
abnoTHyecKnx (haKTOPOB. TEMIEPATYPBbI, BIAXKHOCTU HAa OPraHU3Mbl
Bbuonoruueckue puTmsl. Y TIPUBOJIUTH IPHUMEPHI
Hemonctpauun: TaGnuiel U cXemsbl: MIPUCIIOCOOIEHHOCTH OPIaHU3MOB.
«®Doronepuoausm». Jlabopatopusie ITpoBoauTh OHONOrMYecKUe HaOMIOICHUS
U TIPaKTHYECKUE padoThI: 1 0hOpMIIITH Pe3yNbTaThl MPOBEIEHHBIX
Jlaboparopnas pabota Ne 3. Ha0I0IeHU |
«Mopdonoruaeckne 0COOEHHOCTH
pacTeHni U3 pa3sHbIX MECT
oOutanusy. JlaboparopHas pabota
Ne 4. «BnusiHue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYCa»
3.4 | buornueckue buotnueckue akropsl. Buabt PackpsiBaTh conep:kaHue TEPMUHOB U buoanorexa HOK
(axropsr OMOTHYECKNX B3aHMOICHCTBHIA: HOHATHH: OnoTHYecKue GHaKkTophl, https://m.edsoo.ru/7f41

KOHKYPEHIIUS, XUIIIHUYECTBO,
cumb6u03 u ero ¢popmel.Ilapazutusm,
KOOTepaIus, MyTyaIn3M,
KOMMEHCAJIU3M (KBApTUPAHCTBO,
HAXJIEOHUYECTBO). AMEHCAITU3M,
HEUTpaJIN3M. 3HauCHUE
OMOTHYECKHUX B3aUMOIECHCTBUN IS
CyILIECTBOBAHUSI OPraHU3MOB B
MPUPOJHBIX COOOIIECTBAX.

XUIIHAYECTBO, Apa3uTHU3M,
KOHKYpPEHLIUS, MyTyaJlu3M, CUMOHO03,
KOMMEHCAJIM3M, HaXJICOHHYESCTBO,
KBapTUPAHCTBO, AMEHCAJIH3M,
HEUTpanu3M. XapakTepu3oBaTh
O6uoTnueckue (PakTopbl U BUJIBI
B3aMMOOTHOLIEHUH MEX1Yy OpraHU3MaMHy;
MIPUBOJUTH IIPUMEPHI B3aUMHOMN
MPUCTIOCOOIEHHOCTH OPTaHU3MOB.
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Hemonctpanmu: TabauIbl 1 CXEMBI:
«IInmmeBrie Henu»

CpaBHHMBaATH MEXIy OO0 BHIbI
OMOTUYECKUX B3aUMOIEHCTBUI
OpraHU3MOB

3.5 | Dxonorudeckue DKOJIOTHYECKUE XapaKTEPUCTUKHU PackpsiBath coqiepkanre TEPMUHOB U budaunorexa HOK
XapaKTEePUCTUKU nomnyssiiui. OCHOBHBIE TIOKa3aTeH MOHSATHUI: MOMYJISLHNS, YACICHHOCTD, https://m.edsoo.ru/7f41
BUJIa ¥ IIOIYJISALIUA THOIYJIALMN: YUCIEHHOCTb, IIOTHOCTD, POKIAEMOCTD, CMEPTHOCTD, ccra
IUIOTHOCTB, POXK/IaEMOCTh, MIPUPOCT, MUTPAIHSI, TMHAMHUKA
CMEPTHOCTb, IPUPOCT, MUTPALIHS. YUCIICHHOCTH TOIYJISIIIHH.
JIuHaMHKa YUCIIEHHOCTH MOMYJISAMKA | XapaKTepHU30BaTh OCHOBHBIE II0KA3aTEIIH
u e€ peryisius. JleMoHCTpanuu: Y 3KOJIOTHYECKYIO CTPYKTYPY MOMYJISIIIHHA;
Tabnuubl u cxembl: «[lomymsauuny, OIKCHIBATH MEXAHU3MBbI PETYIIAIIUN
«3aKOHOMEPHOCTH POCTa YUCIICHHOCTH TTOYJISIIIAH
YUCIIEHHOCTH TOITYJISIIIAH
UHY30pUU-TY(DETbKNY.
JlaGopaTopHble U TPAKTUYECKUE
pabotsl: [IpakTrueckas padora Ne 2.
«[Tocy€T MIOTHOCTH NOMYISAIUN
Pa3HbIX BUJOB PACTCHUID

HTtoro vacos 1o

TeMe

Tema 4.

CoobmecTBa u

9KOJIOTUYECKHE

CHUCTEMBI

4.1 | CooOmecTBa CTpyKTypBl OHOIIEHO3a: BUAOBAS, PackpbiBaTh cosep:kaHie TEPMUHOB U Buoamoreka IIOK
OpPraHU3MOB POCTPAHCTBEHHAs, TPOPHUECKas MTOHATHIA: OUOIIEHO3, DKOCHCTEMA, https://m.edsoo.ru/7f41

(mumieBast). Buapl-1OMHUHAHTHI.
Cpsi31 B OHOIIEHO3E.
JemoncTpanuu: TaOMUIbl U CXEMBI:
«[TumeBsie nenmy, «buoreHo3s:
COCTaB U CTPYKTYypay.
O6opynoBaHue: MOJEIb-
amumaKanus « TunuaHbe

OHOreoIeH03, BUJIBI-JOMHHAHTHI,
IKOJIOTHYECKAast HUIIA. XapaKTepru30BaTh
Omo11eH03 (CO00IIEeCTBO), €T0 BUIOBYIO,
MIPOCTPAHCTBEHHYIO M TPOPHUUECKYIO
CTPYKTYpbl. OOBSICHITH POJIb
KOMITOHEHTOB OHOIIEHO03a B MOAIePKaHUN
€ro CTPYKTYPBI U CYIIECTBOBAHUS

ccr/4
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OMOIICHO3BI»; TepOapuit
«PacTurenpHbIe COOOIECTBAY,
KoJutekusa «buoneHos»

Ha OINPeIeACHHON TCPPUTOPHH.
OOBACHATH OMOJIOTHYECKHUI CMBICIT
SIPYCHOCTH M JTUCTOBOH MO3aMKH.
CpaBHUBATh KOMIIOHEHTHI OMOIIEHO30B, HX
BHJIOBYIO, TPOCTPAHCTBEHHYIO U
TPOQUUECKYIO CTPYKTYPBI, CBI3H MEKITY
OpraHu3MaMu

4.2 | DKOCHCTEMBI U DKOJIOTUYECKUE CUCTEMBI PackpsiBath conepkaHre TEPMUHOB U bubaunoreka HOK
3aKOHOMEPHOCTH (oxocuctemsl). [Toustue 06 MTOHATHI: DKOCHUCTEMA, OHOIEOLIEHO03, https://m.edsoo.ru/7f41
HX CymCCTBOBAHHA 9KOCUCTEME U OHOTeOIEHO3E. [IPOAYLIEHTBI, KOHCYMEHTBI, PEAYLICHTHI, ccr4

OYHKIMOHATbHBIE KOMIOHEHTBI Tpo(hUUYECKHE YPOBHH, TTUIIECBAs 1EIb U
HKOCHUCTEMBI: TIPOIYIICHTHI, CETb, IKOJIOTMYECKUE MUPaMUIBL,
KOHCYMEHTBI, PEIYLICHTHI. O6uomacca, MpoyKIusl, CyKLECCHUS.
KpyroBoport BeliecT u moTok XapakTepu3oBaTh CBOMCTBA IKOCUCTEMBI
SHEPIHH B 9KOCHUCTEME. (e€ crtocoOHOCTD K ATUTEIBHOMY
Tpoduueckue (muiieBbie) ypoBHU CaMOIIO/IJIEPIKAHUIO, OTHOCUTEILHO
sKkocucTtembl. [luiessie enu u 3aMKHYTBIM KPYTOBOPOT BELIECTB,
cetn. OCHOBHBIE ITOKA3aTENN HE00XOAMMOCTh TIOTOKA YHEPTHUN).
9KOCHUCTEMBI: OHOMacca, IPOTYKITHSL. CpaBHHMBATH MTACTOUIIHBIC U JCTPUTHBIC
DKOJIOTMYECKUE TUPAMUIBIL: NMIIEBHIE LIENH, TPOYHIECKHE YPOBHU
IPOIYKIINH, YHCIIEHHOCTH, 9KOCHUCTEMBI. PaznnuaTe nupamMuabl
o6uomaccel. CBOMCTBA 3KOCUCTEM: NPOAYKIUU, THUPAMUBI YUCIICHHOCTH U
YCTOWYUBOCTH, CAMOPETYJIALIMSA, nupamuibl Onomaccel. CoCcTaBIsATh HEMH U
passuthe. Cykneccus. cetu nutanus. [lepeuncnsaTes cBoiicTBa
Hemonctpamuu: TToprpersr: A. JIx. 9KOCHCTEM: YCTOMIHUBOCTb,
Tencnu, B. H. Cykaués. Tabnuiib u CaMOPETyJISLUs, Pa3BUTHE (CYKIIECCHUS).
cxemsl: «[Ipupoaubie coobIecTBay, OnuchIBaTh MEXAHU3M MOJIEPIKAHHS
«enn nuTaHus», « IKOITOTHISCKAS PaBHOBECHA B OKOCHUCTCMaAX.
UpaMHIa» XapakTepu3oBaTh CyKIIECCUU, BBISBISATh
MIPUYMHBI U 00IIHE 3aKOHOMEPHOCTH
CMEHBI IKOCHCTEM
4
4.3 | Ilpuponmsre [TpuponHbIE YKOCUCTEMBI. PackpeiBaTh copepkaHue TEPMUHOB U buoanorexka HOK
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9KOCHCTEMBI DKOCHCTEMBI PEK U 03€p. MOHSATHUI: BOJHBIE SKOCHCTEMBI, https://m.edsoo.ru/7f41
DKocucTeMa XBOMHOI'O WIIN OMOreoIeH03bI, PUTOIIIAHKTOH, ccr/4
HMIMPOKOJIMCTBEHHOTO JIECa. 300IJIaHKTOH, OeHTOC, TymMyc. [IpuBOAUTE
Jemonctpanuu: TaOnuIbI U CXEMBI: MIPUMEPHI IPUPOIHBIX SKOCHCTEM CBOECH
«DKOCUCTEMA HUPOKOJINCTBEHHOTO MecTHOCTUA. CpaBHUBATh HA3EMHBIEC U
aecay, «KOCUCTEMA XBOWHOTO BOJIHBIE DKOCHUCTEMBI; OPTaHU3MBI,
aecay, «brorieHo3 Bo1oEMaY. o0pasyromiue pa3Hble Tpopuueckue
Ob6opynoBanue: repdbapuu u YPOBHH
KOJIJICKIIMH PACTEHHI U )KUBOTHBIX,
NPUHAISKANIUX K Pa3HBIM
HKOJIOTHYECKUM TPYIIIaM OJTHOTO B
4.4 | AuTporioreHHble AHTPOTOTCHHBIC YIKOCUCTEMBI. PackpbiBaTh cozep:kaHie TEPMUHOB U bubéauoreka [IOK
9KOCHCTEMBI ATPOIKOCHCTEMBI. MOHSATHI: aHTPOIOTCHHAs SKOCHCTEMA, https://m.edsoo.ru/7f41
Ypboskocucremsl. bruonorunueckoe arposKocHucTemMa, ypoosKocucTema, ccr4
U XO35CTBEHHOE 3HAYCHUE 6uopazHooOpazue. XapakTepu3oBaThb
arpodKOCHCTEM U YPOOIKOCUCTEM. arpo’KOCUCTEMBI H YPOOIKOCHUCTEMBI,
buopaznoobpaszue kak Gpaxkrop 0COOEHHOCTH HUX CYILLECTBOBAHUS.
YCTOMYUBOCTH SKOCUCTEM. [TpuBOAMTE IPUMEPHI AHTPOTIOT€HHBIX
CoxpaHeHue OMOIOTUYECKOTO 3KOCUCTEM CBOEW MECTHOCTH, ONHUCHIBATH
pa3HooOpa3usi Ha 3emIe. HX BUJOBOM COCTaB U CTPYKTYPY.
JemoncTpaunn: TabnuLbl U CXEMBbI: CpaBHUBATb COCTaB U CTPYKTYPY
«ArporneHo3». ObopyaoBaHue: MIPUPOIHBIX DKOCHCTEM M arpO3KOCHUCTEM,
KoJuieknus «Bpeaurenu arpo’KOCHUCTEM U YpOOIKOCUCTEM
BOKHENIINX
CEJIbCKOXO03HCTBEHHBIX KYIbTYP»
4.5 | buocdepa — VYuenue B. U. Bepnanckoro o PackpriBath coniepikaHre TEPMUHOB U budaunorexa [HOK
robanbHas 6uocdepe. ['panuibl, cocras u nmoHATHI: Ouocepa, )KUBOE BEUIECTBO, https://m.edsoo.ru/7f41

HKOCHUCTEMA 3EMITH

CTpyKTypa 6uocdepsl. JKupoe
BEIIECTBO U €T0 () YHKIIHH.
Ocobennoctu 6uocheps! Kak
r7100a1bHOM 9KOCHCTEMBI.
JnHamuyeckoe paBHOBECHE U
oOpartHas cBs3b B Ouocgepe.

JTMHaMu4eckoe paBHoBecue. OleHUBaTh
Bkian B. . BepHanckoro B co3ganue
yueHus o ouocepe. Xapakrepu3oBaThb
cocrtaB 6nochepsl, GQyHKIUU )KUBOTO
BemecTBa Ouochepsl 1 ompenessaTh (Ha

KapTe) 00JaCTH €ro HanOOJIBIIEro
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Hemounctpanuu: [Toptpetsr: B. 1.
Bepuaackuii. TaOnuIlbl 1 CXEMBI:
«O061mas cTpykrypa 6uocheps»,
«PacnipocTpaHeHue U3HU B
ounochepe», «O30HOBBIN IKpaH
o6uochepsn»

pacnpoctpanenus. [IpuBoauTh IpUMEPHI
MPOSIBJICHUS (PYHKIIUH )KUBOTO BEIIECTBA
ouocdeppl, OMOreOXUMHUIECKON
NesITeIbHOCTH YeToBeKa. Ilepeuncisate
ocobeHHOCTH OMoc(hepbl Kak ria00ambHOI
9KOCUCTEMBI 3EMIIU

4.6 | 3aKOHOMEpPHOCTH KpyroBopots! BeniecTs u PackpsiBath conepkaHre TEPMUHOB U bubauoreka HOK
CYIIECTBOBAHHUS OMOreOXMMHUYECKHIE IIHKITBI MOHSATHH : IEJIOCTHOCTh Onochepsl, https://m.edsoo.ru/7f41
brocdepet 3JIEMEHTOB (YyIJIepoa, a30Ta). KpYrOBOPOT BEIIECTB, OMOT€OXUMUYECKHE ccr4

3oHanbHOCTH Ouochepbl. OCHOBHBIE LUKJIbl 3JIEMEHTOB, 30HATbHOCTh
O6uompbl cymu. JleMoHCTpanuu: o6uocdepsl, OoMbl. ONTUCHIBATH
Tabmuie! u cxemsl: «Kpyrosopor KpyroBOpOT BEILIECTB, ONOT€OXUMUUYECKUE
yriaepoaa B 6uocdeper, LUKIIBI a30Ta U yriaepoaa B Ouocdepe.
«KpyroBopot a3zora B mpupoe» OOBACHATH MPUYKUHY 30HATBHOCTH
ouocdepsl. [lepeuncuats u
XapaKTepU30BaTh OCHOBHbIE OMOMBI CYIIIU
3emin
4.7 | YenoBe4yecTBO B UYenoseuecTBo B Onochepe 3emin. PackpeiBath conepkaHue TEPMUHOB U budaunorexa HOK

ounochepe 3emnn

AHTpPOIIOT€HHbIE U3MEHEHUS B
ouoctepe. ['modbanpHbIC
HKOJIOTMYECKHE TPOOIIEMBI.
Hemonctpauuu: TaGnuiel U cXeMbl:
«IIpumepHbIE aHTPOTIOT€HHBIE
BO3JECHCTBUSL Ha MPUPOIY»,
«Baxunenmmue UCTOYHUKHU
3arpsiI3HEHUS BO3yXa U IPYHTOBBIX
BO», «IlouBa — BaskHeHmas
cocTaBsitolas 6uocgepsy,
«®DaKTophl AE€Tpaaliuy I0YB»,
«[TapHukoBbIil 3pPexT», «PakTopbl
paZo0aKTUBHOTO 3arps3HEHUS
6uocdepr»; Kpacnas kaura PO,
N300paKeHHs OXPaHsIEMbIX BUJIOB

MOHATHI: aHTPONIOTEHHBIC U3MEHEHHUS,
HKOJIOTUIECKUI KPU3HC, TIT00aTHHBIE
npo6semMbl. XapakTepru30BaTh
o6uocepHyro poib uenoBeka. [IpuBoauTh
MIPUMEPHI AHTPOIIOT'€HHBIX U3MEHEHUI B
ouocdepe. OLieHUBATH TTOCIEICTBUS
3arpsiI3HEHUST BO3AYIIHOW, BOJHOW CPEIbI,
M3MEHEHHsI KITMMaTa, COKpaIeHHS
6uopaznoobpazus. opmynarpoBarb
COOCTBEHHYIO MO3UIIMIO [0 OTHOIIEHHIO K
rJ100aBbHBIM U PETUOHATBHBIM
9KOJIOTMYECKUM ITpoldiieMam,
apryMEHTHPOBAThH CBOIO TOUYKY 3PEHHSL.
Ha3biBaTh NpUYIHHEI TOSIBIICHUS
MIPUPOIOOXPAHHOM ITHKH, PACKPHIBATH

https://m.edsoo.ru/7f41
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paCTCHI/Iﬁ H ) KUBOTHBIX

3HA4YCHHUE IIporpecca i IpCoOJ0JICHUA
OKOJIOIr'HYECKOro Kpu3suca

4.8

CocymecTBoBanue
IIPUPOJBI U
YeJI0BEeYeCTBa

Cocy1iecTBOBaHUE PUPOJIBI U
yenoBeuecTBa. CoxpaHeHHE
O61opa3zHo00pasus Kak OCHOBA
ycToitunBocTr 6uochepnl. OcHOBa
PaIMOHATILHOTO YIIPABICHHS
MPUPOJTHBIMH PECYPCAMH U UX
UCTIONIb30BaHue. JlOCTIKEHHS
OHMOJIOTHU ¥ OXpaHa IPUPOJIBI.

JemoncTpammu: TaOIUIbl U CXEMBI:

«buocdepa u yenosex»

PackpeiBaTh copepkaHue TEPMUHOB U
MIOHSATUHN: pallMOHAIBHOE
IIPUPOAOIOIB30BAHUE, YCTOUYUBOE
pasBHUTHE, KO3BOIIOLUA. XapaKTEPU30BaTh
palMOHAIbHOE UCIIOJIB30BAaHUE
IIPUPOAHBIX PECYPCOB; OCHOBHBIE
II0JIO’KEHUS KOHLENIUY YCTOMYUBOTO
pa3BUTHS

bubmmorexka IIOK
https://m.edsoo.ru/7f41
cc’/4

Hroro yacos no 9
TEME

PeszepBHoe Bpemst 2
OBUIEE YHCIJIO 34
YACOB I1O

I[TPOTPAMME
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ITOYPOYHOE IIVTAHUPOBAHUME

10 KVIACC
KosnuecTBo yacoB DJIeKTPOHHbIE
Ne n/m Tema ypoxka Beero Kontpoabubie | IlpakTuueckue fllj;'i‘eﬂl/lﬂ gggjagz?;feﬂbnme
padoThI padoThI pecype
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1p1 TO3HAHUS )KUBOW TPUPOIBI.
5 [IpaxTnueckas padora Ne 1 1 05 bubnuoreka [IOK
«Mcnonp30BaHre pa3IMYHBIX METOJIOB MPU https://m.eds00.ru/863e6122
W3YYCHUH OMOJIOTUIECKIX 00BEKTORBY
3 buonorunueckue cucremsl, MpoOLECCHl U UX 1 bubnnoreka [JOK
U3Yy4YEHHE https://m.eds00.ru/863e6564
4 XHUMHUYECKUH COCTaB KJIeTKU. Bona u 1 bubnuorexa [JOK
MHHEPAJIBbHBIE COJIU https://m.edso00.ru/863e674e
5 benxu. CoctaB u cTpoeHue 0enkoB 1 Egggﬁ;fi%gr%};%eeb?z
depMeHTHI — OHOJIOTHYECKHE
o
6 R —— ) 05 Bubmiorexa LIOK
https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl WU
KaTasas3bl)»
! YrteBonEL. Jrm et . }r?tptlgsﬂlpllr?fee;s%g 8/1263%870
8 Hyxnennossie kucnorsl. ATO 1 Egggﬁ%?:;%gg}é%% d5c
9 Hcropust m METOIBI H3YUCHUSI KIETKH. 1 bubnmoreka [JOK
Knerounas Teopus https://m.eds00.ru/863e6e88
10 Kietka xak nejocTHas »KUBasg CUCTEMA 1
11 CtpoeHne 3yKapuoTHUUYECKOM KIETKH. 1 0.5 bubnuoreka [IOK
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https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Jlaboparopuas pabota Ne 2 «M3yueHue
CTPOCHHS KJIIETOK PACTCHUIA, )KUBOTHBIX,
rpuOOB ¥ GaKTEpUil MO MUKPOCKOTIOM Ha
TOTOBBIX MUKPOIIPENapaTax U UX OMHCAHHUE

https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

bu6mmoreka [IOK
12 ObwmeH BemecTs uim MeTabosmsM https://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 PotocuTes. XemocHHTes https://m.eds00.ru/863e7¢98
. bu6mmoreka [IOK
14 JHepreTHecKuii obmen https://m.edso00.ru/863e7aae
JKu3HeHHBIN UK KISTKU. JleeHne KIIeTKH.
Muto3. Jlaboparopuas pabora Ne 3
15 «HH;6moz[eHI/£ 1va§§32 113) Kne;Kax KOHYMKA 0.5 bubumoreka [IOK
' https://m.edsoo.ru/863e7dc4
KOpEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»
16 buocunTtes 6enka. Peakius MaTpuyHOTO bubnnoreka [JOK
CUHTE3a https://m.eds00.ru/863e796e
bu6mmorexa [IOK
17 Tpancimus — GuocunTes Genka https://m.eds00.ru/863e796e
bu6mmoreka [JOK
18 HexkneTounsie (hopMbI )KU3HH — BHPYCHI https://m.eds0o.ru/863e7540
bu6mmoreka [IOK
19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bu6nmoreka [JOK
20 Meiios https://m.edso00.ru/863e7f4a
OO6pazoBanue U Pa3BUTHE MTOJIOBBIX KJIETOK.
21 OmnogotBopenue. JlabopatopHas padora No 05 bubnuorexa [JOK
4 «M3yuyeHue cTpOEHHS MOJOBBIX KIETOK HA ' https://m.eds00.ru/863e81b6
TOTOBBIX MUKpPOIIpemapaTax»
22 NuauBuayanbHOe pa3BUTHE OPraHU3MOB bubmiorexa LIOK
https://m.eds00.ru/863e8436
23 ['eHeTrka — Hayka O HacJI€JCTBEHHOCTU U bubnnoreka [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
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436

U3MEHYHUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTHU HACIEAOBaHUS TPU3HAKOB. 1 bubnnoreka [HOK
MoHoruOpuaHOE CKpEITMBaHNE https://m.edsoo.ru/863e8878
JluruOpuHoe CKpeiuBaHue. 3aKoH bubnmoreka [JOK

25 1 )

HE3aBUCUMOI0 HACJIeI0BaHUs PU3HAKOB https://m.edsoo.ru/863e89a4
CuemieHHOE HaClIeI0BaHHUE ITPU3HAKOB.

26 | pemmmnes wonomGprmoron ! 05 BuGanorexa LIOK
pesy PHI ' https://m.edso0.ru/863e8c60
JTUTHOPUTHOTO CKPEITUBAHUS Y IPO30(UIIBI
Ha TOTOBBIX MHUKpOIIpEriapaTax»

27 I'enernka nona. HacnenoBanue npu3HaKos, 1 bubnuorexa [JOK
CLICTIJICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
W3menuuBocth. HenaciaencreeHHas

. JIab S 06,
| e T s | . BuGorsa 101
ya A 3 ' https://m.edsoo.ru/863e8efe
M3MEHYMBOCTH, IOCTPOCHHUE BapUAIIMOHHOTO
psila ¥ BapMallMOHHOW KpUBOW»
HacnencrBeHHas N3MEHYHUBOCTb.
JlaGopatopnas padora Ne 7. «AHanu3 bubnnorexka [JOK

29 . 1 0.5 ]

MyTaIui y 1po30Quiabl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOTMpernaparax»»
bu6mmoreka [JOK

30 Tenernka uenosexa 1 https://m.edso0.ru/863e8d78
PesepubIil ypok. O6006111€HIE TIO TEME

31 «HacnencTBeHHOCTh U U3MEHUYNBOCTD 1
OpraHU3MOB»

32 Cenekius Kak HayKa M mMpoLece 1 Bubmioreka IJOK

https://m.edsoo0.ru/863e9214

33 MeTo/ibl M JOCTUKEHUSI CEIEKIIMU PACTEHUI 1 bu6mmorexa [IOK
U KHBOTHBIX https://m.edso0.ru/863e9214

34 buorexHonorus kak orpaciib Ipou3BOJACTBA 1 bubmiorexa LIOK

https://m.eds00.ru/863e9336
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 4
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11 KIJACC

KoJsinyecTBo 4yacoB DJIeKTPOHHbBIE
Hara uudgposbie
Nen/m | Tema ypoka Beero KOﬁHTpOJILHLIe Hpgucnmecxne W3ydMeHHS|  00PA30BATENbHbIE
padoThI padoThI pecypebi
1 DBOJIIONHS U METOJIbI €€ U3y4CHUS 1 BH6J_IH0TeKa LOK
https://m.edso00.ru/863ea20e
5 HcTopus pa3BUTHS IPECTaBICHUNA 00 1 bu6mumorexa [IOK
9BOJIIOLIMH https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Mukpossoumonus 1 https://m.edso0o.ru/863e9cle
[Tomymnsmus Kak dIeMEeHTapHAas eIUHUTA
4 BUJA 1 Borouu. Jlaboparopnas padota No 1 05 bubnuotexa [JOK
1 «CpaBHEeHHME BUIOB 11O ' https://m.eds00.ru/863e99c6
MOP(}OTOrHIecKOMY KPUTEPHIO»
5 JIBmokymiue cuibl (3JeMeHTapHbIe (pakToph) 1 bubnuorexa [JOK
9BOJIIOLIMH https://m.edso00.ru/863e9da4
. bu6mmoreka [IOK
6 EctectBenHsblit 0TO0p U €ro Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbTath! 3BoOIONNN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas pabora Ne 1 05 bubnuotexa [JOK
2 «Onucanue NpUCnocodJIeHHOCTH ' https://m.edso00.ru/863e9fde
opranusma 1 €€ OTHOCUTEILHOTO
XapakTepar
8 Hampanenust u myTd MaKpOIBOITIOIHH 1 BH6J,IHOTeKa LOK
https://m.edso0.ru/863e9cle
9 HeoOpaTtumocTs 3BoIIONINN 1
10 HcTopus xu3HU Ha 3eMile U METOABI €€ 1
W3YICHHUS
11 I'unoTe3bl NPOUCXO0KAEHUS )KU3HHU Ha 3eMIe 1 BH6J_IHOTeKa LIOK
https://m.edso0.ru/863ea5a6



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

12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnnoreka [HOK
Iepuoiam https://m.edsoo.ru/863ea6be
OcHOBHBIE 3TaIlbl BOJIOIUU PACTUTEIILHOTO
13 Y )KUBOTHOTO Mupa. [IpakTuueckas padora 05 bubnnoreka [HOK
No 1 «M3yueHne uCKomaeMbIX OCTaTKOB ' https://m.edso0.ru/863ea8hc
PACTEHHIA U KUBOTHBIX B KOJUICKIIHSX)
14 CoBpemeHHas cucTeMa OpraHu4eckoro Mupa bubmorexa LIOK
https://m.edso0o.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) bubmnorexa LIOK
B P https://m.edsoo.ru/863eac2c
bu6mmoreka [IOK
16 JIBmoxymiue cuibl ((pakTopbl) aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU 3BOJIIOLUU YEJIOBEKA
UYenoBeuyeckue pacsl U MPUPOIHBIE bubnuotexa [JOK
18 .
aJanTalyy 4ejIoBeEKa https://m.edsoo.ru/863eaea?2
PesepHblit ypok. O600mIeHue 110 TeMe
19 «BO3HUKHOBEHHE U Pa3BUTHE )KU3HH HA
3emie
20 DKOJIOTHS KaK HayKa
Cpensl 00uTaHUs U YKOJIOTHIECKUE bu6mmoreka [JOK
21 .
(baxTOopsI https://m.edso0.ru/863eafec
Abuotnueckue dakropsl. JlaboparopHas
pabota Ne 3. «Mopdornornyueckue
22 0COOCHHOCTH PACTEHHI U3 Pa3HBIX MECT 05 bubnuotexa [JOK
oburtanusy. JlabopatopHas pabora Ne 4. ' https://m.edsoo.ru/863eb10e
«BrnusHue cBeTa Ha POCT U pa3BUTHE
YEepEeHKOB KoJeycay
bu6mmorexa [IOK
23 buotnueckue GaxTops https://m.eds00.ru/863eb348
DKOJOTUYECKHIE XapaKTePUCTUKU
24 nonyssituu. [Ipaktudeckas padora Ne 2 05

«[Toxcu€r MIOTHOCTH MOMYJISALMN Pa3HbIX
BHJIOB PACTEHUIN»



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

bubmuorexa [JOK

25 Coo01ecTBa OpraHu3MoOB — OHOIIEHO3 1 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CHCTEMBI (9KOCHCTEMBI) 1 Eggsj?;l%?:ci%grou}é%eb A6a
27 Dronomuccins mupanan. Cootersa ) buGorera LIOK
sxocrcTem. CyKiieceHs https://m.edso00.ru/863eb5fa
28 [TpupoHbIE SKOCHCTEMBI 1
29 AHTPOIIOT€HHbIE SKOCUCTEMBI 1
30 Bbuocdepa — rmobanbHas 3KocucTeMa 1 bubnuorexa [IOK
3emun https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHHUS 1 bubnnorexa [HOK
ounochepsl https://m.eds00.ru/863ebd16
32 YenosedecTBO B Onocdepe 3emiu 1
33 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnnoreka [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O600111€HIE TEMBI 1
«Co00111eCTBa U DKOJIOTUUECKHIE CUCTEMBD)
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5
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