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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJOTUH TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiapHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJ€, ColIepKaHus, pe3yJbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIEAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOU MPUPOJIBI U 00ECTICUCHUH
CYILIIECTBOBAHMS Ue€JIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSIM,
OTpe/IeieHbl OCHOBHBIE (DYHKIIMH MPOTPAMMBI IO OMOJIOTUH U €€ CTPYKTYpa.

[TporpaMMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNix, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOIIMXCA CPEICTBAMHU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJIep)KaHWe, €ro CTPYKTypy, pacopeleiieHue I0 pasjieaaM M Temaw,
PEKOMEHIYEMYIO TOCIIEA0BATENBHOCTh U3YUEHHsI YUEOHOI0 MaTrepuala ¢ y4EToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImMXCsl.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YUYWTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM M IPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUYeOHBIX JEHCTBUM OOYYalOIIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJIOTMYECKOr0 00pa30BaHUS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YpOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS  HANPAaBICHHOCTh HAa pPa3BUTHE 3HAHWUW, CBS3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYXKalolled NPUPOIHOU cpene.
[ToaTomMy Hapsily ¢ U3yd4eHHEM OOIEOMOJOTHYECKMX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYLUIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYeHHBIX 3HAHUU B MMOBCEIHEBHOM KU3HU ISl PEIICHUS MPUKIIAIHBIX 33]1a4, B
TOM 4HKcie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAHUA, 000CHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOM cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENbHOCTU 4YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKIIATHON HANPaBIEHHOCTH
yueOHoro mpenMera «buosiorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO OOeCIeueHus



YCJIOBHM JUIsl pELIEHUS] OJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAamnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero ooOiero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYYHOW KapTHHE MHUpa, paclIUpseT U 0000IaeT 3HaAHUS O KUBOHM MpHUpoje, €&
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3AET
yCJIOBHSI  JUIS:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(GyHKIMOHAIBLHOM TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO M 0Oe30macHoro odpasa
YKU3HH, DKOJOTMYECKOT0 MBILIEHHS], HIEHHOCTHOIO OTHOIIECHHS K dKUBOW MPUPOJIE
Y YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Ononmoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX W  HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY I ONPENEICHUS NOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOT0O B Iporpamme 1o
OMOJIOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroIMecs: JOJKHbI OCBOMTH 3HAHUS M YMEHHUSA, 3HAYUMBIE ISt
dbopmupoBaHusi 00IIEH KYyJIbTYphI, OMNpPEACISIIONIME aJCKBaTHOE IOBEJACHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U MPaKTHUECKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIy>KaT OCHOBOM 711 POpMUPOBAHUS
MPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHH3aluu
OMOJIOrMYecKOro o0pa3oBaHMUsL.

CTpyKTypupoBaHHE cOAEpX aHUs Y4YE€OHOro Marepuajga B MPOrpaMMe IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJIEHBI CIIETYIOUIUE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeTonbl
Hay4yHOro mno3HaHus», «Kierka xak Ouonornueckas cucrema», «OpraHusm Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MPUPOIB», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHWE  OOYy4YalIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHOM
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO paHra H NPUOOpPETeHHE YMEHH
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydyeHus yueoHoro npeamera «buosnorus» na 6azoBom
YPOBHE 00€CIEUNBAETCS PEIICHUEM CISAYIOMNX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIyKalluX OCHOBOM
U1t OPMHUPOBAHUS TIPEACTABICHUA O €CTECTBEHHO-HAYYHOW KapTHHE MHpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OPTaHHU3aIlMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICTIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UIEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOIr0 YPOBHS OpraHU3allUu;

CTAaHOBJICHHE y oOydaroumxcs oOmel KyJbTypbl, (YHKIHOHAIBHOU
rPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHUpa JKMBOM MPUPOJHI HAa OCHOBAaHUM 3HAHUW U OIBITa, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHUS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHHUS K HEH, COOTIOISHUS THICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJisI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpbI, 1151 GOPMUPOBAHUS HAYUYHOT'O MUPOBO33PEHUSI;

MIPUMEHEHHUE NMPHUOOPETEHHBIX 3HAHUN U YMECHHI B TIOBCEHEBHOM KU3HM IS
OLICHKH IMOCJIEICTBUM CBOEH AEATEIBHOCTH IO OTHOLICHHIO K OKPYJKAIOLIEH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucteme cpennero o0Ormero oobpazoBanus yueOHbIN npeaMer «buoiorusy,
M3y4aeMbIii Ha 0230BOM ypOBHE, SIBIIACTCS 0053aTeIbHBIM YUEOHBIM MPEMETOM.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COJAEPKAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKaMmu, (puiiocopueit, ITUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONIMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konenos, /Ixx. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo/Ibl TO3HAHUS )KMUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHHe pa3IWYHBIX METOJOB MPH
M3YUYCHUHU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouonorun. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIi OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBIM, MNOMYJISIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBI.

JdeMoHCTpPauu:

Tabmuubl u cxembl: «OCHOBHBIE MPU3HAKU JKU3HUY, « YPOBHU OpraHU3AINH
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MmoJiekybl JIHK.

Tema 3. XumMu4ecKkuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKHUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bo/la 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEPAIBHBIX BelieCTB B kieTke. llommepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3aMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYphl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCTBa OenkoB. buonoruueckue
byHKUHUU OENKOB.



depmenTtsl — Owuonormdyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM TIeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnnunst pepMEHTOB OT HEOPTAHUYECKUX KaTalIu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JE30KCHpH003a),
nucaxapunipl - (caxaposa, JaKkTo3a) U MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOIOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIEBOJIOB, OEJIKOB U JIMIHUIOB KaK HCTOYHUKOB YHEPTHUU.

HyknennoBesie kwucinotel: JHK wu PHK. Hykineornasl — MoOHOMEpHI
HykJi1enHOBBIX KucnoT. Ctpoenue u pynkunu JJHK. Ctpoenne u ¢pynkunu PHK.
Bunet PHK. AT®: ctpoenne u GpyHKIuH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOACHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUM. MeTObl N3YUYEHUS KIICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKU KIETOK:
3aMKHyTas HapyHasi memOpana, moiiekyasl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyeckas U mpokapuornyeckas. (OcoOeHHOCTH
CTPOEHMsI MpOoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOU H
rpUOHON KJIETKHU.

[TOoBEpXHOCTHBIE CTPYKTYPbI KJIETOK — KJIETOYHAs CTE€HKA, TIIMKOKAIUKC, UX
bynkuuu. [Tnazmatnueckas memOpana, e€ cBoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI.  [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUH, TUIACTUIBL.
[Ipoucxoxxaenne MUTOXOHJpUM u T1iactun. Bunel mactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIMHA OPraHOUI0B KJIETKU. BKirroueHus.

Anpo — perynaropHsiid HeHTp kiaeTku. CTpoeHue sanpa: saepHas o0oJovKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JlemoncTpanum:

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

Huarpammel:  «PacnpeneneHue XMMHYECKHUX DJIEMEHTOB B HEKHBOU
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B JKUBOU MPUPOEY.

Tabmuubr u cxembl: «llepuogndeckass TabnuIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJbIY, «bruocunres 6enka», « CTpoeHre MOJIEKYJIb OelIKay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. JIHK», «CTtpoeHue mMosekyJibl



AT®», «CtpoeHue 3yKapuOTHYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHue pacTUTENbHON KIETKH», «CTpoeHHe MPOKAPUOTUYECKOU KIIETKNY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMIuIbD.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHUE MJii IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKpONpPENapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpakTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTHUBHOCTU
(dbepMeHTOB (Ha MpUMEpE aMUIIa3bl UK KaTajaasbl)».

JlabopatopHass pabota No 2. «lM3ydyeHue CTpoeHHsS KIETOK pacTEHUMH,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK METa00IU3M. ACCUMMIAIUS (TUTACTUYECKUM OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Pons ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIEHUN YHEPTUU B KIIETKE.

®dortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHMHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycioBuii cpenpl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMOCHHTEe3. XEeMOCHUHTE3UPYIoIue OakTepun. 3HAUCHUE XEMOCHHTE3a ISl
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonmus. bpoxenue u ero Buabpl. KuciopogHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetudeckoil uHopmanuu B KiIeTKe. ['eHETHYECKUW KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuubli cuHTe3 PHK. Tpancnsnus — Guocunres
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Poib pubGocom B
OonocuHTe3e Oenka.

Hexnerounsie ¢popmbl xu3HU — BUpyChl. ctopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKHU3HEHHOTO IIUKJIA BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XWUBOTHBIX W YEJIOBEKA, BBI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacmnpocTpaHeHHs BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpauM:

[Toptpetsl: H. K. Konbios, [. U. UBanoBckuii, K. A. Tumupszes.

Tabmuupbl U cxembl: «Tunel nutanus», «Metabomuzm», «MUTOXOHIPUSY,
«JHepreTuyeckuii oomen», «Ximopomiacty, «Potocunres», «Crpoenue JHK»,
«Ctpoenure u pyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenka», «[ eHeTHIecKuil Koy,
«Bupyco», «bakrepuodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/a,
oaktepuodaray», «Permmukarus [JJHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpunuusy,
«buocunTes 6enka», «CTpoeHue KIeTKu», Mmojeib cTpykTrypsl JJTHK.

Tema 5. PazmHOkeHHE M HHAUBUAYATbHOE PA3BUTHE OPraHU3MOB.

KieTouHbli UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u MuTos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOXKEHHSI U  HWHIUBUAYAJIBHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craaum murtosza. IIpoueccel, nmpoucxonsiue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemasi rubenb KIETKH — arnomnTo3.

@dopMbI pa3MHOKEHHsI OPTraHU3MOB: Oecroyioe U mosioBoe. Bubl Oecrnonoro
Pa3MHOXKEHUS: JEJI€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKEHHE. VICKycCTBEHHOE KIIOHUPOBAHHE
OpPTaHW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX Meno3a.
IToBenenne xpomocoM B Meno3e. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT H
3Ha4YEHUE Meno3a.

["'ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBbIe xese3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHE W Pa3BUTHE IMOJOBBIX
KJIETOK — TaMmeT (CIepMaTo30u, SIMIEKIETKa) — CHepMaTOoreHe3 M OBOTCHES.
Oco0OeHHOCTH CTpOeHUsl SULEKJIETOK MU crepMaro3ousioB. OIUIoA0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y TMO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisius, opraHorene3. IloctomOpuoHanbHOE pasBuTHE. THIIBI
MOCTAIMOPHOHAIBHOTO Pa3BUTHS: TMPAMOE, HempsMoe (IMUYMHOYHOE). BrnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YpPOACTBA.

Poct u pasButue pacrenuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHHUS OpPraHU3MOBY», «J[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuit», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenne xpoMocoMbl», «Knertounwrii nukin, «Pemnukanus JHK», «Mwutosy,
«Meio3y, «IIpsmoe u HenpsiMOe pa3BUTHE», «['aMeTOreHe3 y MIEKOIUTAIIUX U
yeoBeKay, « OCHOBHBIEC CTAIMM OHTOTEHE3a».

O6opynoBanue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepmaTo30u bl
MJIEKOIIUTAIOLIETO», «SIHIeKIeTKa MIeKonuTaromero», «Kapuoknnes B KIETKax
KOpElIKa JIyKa», MarHuTHAas MOJIeNb-alIUInKauus «/lejeHue KIeTKu», MOJEIb
JIHK, Mmonenb MmetadazHoi XpOMOCOMBI.

JlabopaTopHbie H NpaKkTHYECKHEe PadOThI:

JlaGoparopuas pabora No 3. «HaOmromeHume muTO3a B KJIETKAaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOIIpENapaTax».

JlabopatopHas pabora Ne 4. «M3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieACTBEHHOCTh 1 U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Vlctopus pa3BuTHs reHeTUKU. Poib nuroiaoruu
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKIam poCCHMCKUX M 3apyOeKHBIX
y4EHBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJSIpHO-TeHeTHUeCKhi1). (OCHOBHBbIE TI'€HETHYECKUE
noHsATUsA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTIONb3yEMasi B CXEMax CKPEIIMBAHUMN.

3aKOHOMEpPHOCTHU HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3zus THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel raMmeT. [1oHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHME. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upytolee cKkpeumpanue. Mcrnoap30BaHne aHAIM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HACJIEIOBAaHUIO TeHOB. HapymieHne cueruieHus TeHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCcKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAesieHUue mojia. AyTOCOMBI U TOJOBBIC
XpoMocOoMBI. ['omorametrHele M reTeporaMeTHeie oOpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3MeHYnBOCTh. BHIbl ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbBIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npusHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBOMCTBA MOAUPUKAIIMOHHON H3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpollecC — OCHOBa KOMOMHATHUBHOMU
M3MEHYMBOCTUA. MyTarmoHHasi ”3MEHUMBOCTh. Kitaccudukanus MyTaimii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpuYuHbI MyTanuil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKHX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETHUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HCIIOBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE Tr€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[[P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBIE OO0JE3HHU,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTtnyeckue M TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUTIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, TPOPHIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

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

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIUBaHUEY,
«lluToNornyeckre  OCHOBBI ~ JTUTHOPUAHOTO  CKpenIuBaHus»,  «Mehosy,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTHYecKkue KapTbl pacTEHUN,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosia», «3aKOHOMEPHOCTH HAaCJEHOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas HW3MEHYUBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTrka rpym KpoBu», « MyTarimoHHas ”3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amInKaun «MOHOTHOPUIHOE CKpEITUBAHUEY,
«Hemonmunoe momuuupoBanue», «Jurubpumnoe ckpemmBanuey, «llepexpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHblie U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3yuyeHue pe3yapbTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPEUIUBAHUS Y APO030(HIIbl HA TOTOBBIX MUKpOIIpenapaTaxy.

JlaGopaTtopHnas paborta Ne 6. «M3yueHne MoauUKAIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y 1po30(uiabl Ha TOTOBBIX
MUKpOIIpEenapaTax».

[Tpaktnueckass pabora Ne 2. «CocTaBieHHME U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cestekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKIUU U JTOMECTHUKAILUS.
Yuenue H. UW. BaBumoBa 0 1eHTpax TMPOUCXOXKIACHUS W MHOrooOpas3us
KYyJbTYPHBIX pacTeHuM. LIEHTpbI NPOHUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. Copr,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeIeKIUU. MaccoBbI 1 MHAUBUAYAJIbHBII OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biam3kopoaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE TOJIMIUIONIOB. JIOCTMIKEHHs CENEKIUU paCTeHHUM, >KUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJIOTHa Kak OTpacib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounble KyabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUMU.
KJiloHMpOBaHWE BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okonoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. /[I. Kapneuenko, M. O.
HNBaHOB.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl MPOMCXOXKACHUS W MHOTO00pa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OTaanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0bekThl OWOTEexHOMOTHMY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAO0B U KOPHEIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS».



JlabopaTtopHble U NpaKkTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHKEHHUS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKIMOHHYO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AKHCTBO, JabOOPaTOpHIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MeCcTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OMOJIOTUU U APYTHUX HaYK.

CBuzerenbctBa HBomoIMU. [lameoHTONOrMYECKHE: MOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguueckue: cxocTBo U paznuune GayH u GJaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3TUUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXMMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHass Tteopusi Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIME CHJIBI HSBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpENeNEHHAs] W3MEHUYUBOCTb,
O0opb0a 3a CyIIeCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u e€ OCHOBHBIE MOJIOKEHHUS.

MuxkpoaBosorus. [lomymsius kak eIMHUIA BUAA W DBOJIOIUU.

JBrokymme cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTallMOHHbBIN
MpoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomyJsiiMOHHBIE BOJHBI U Apeid
reHoB. M3oius 1 Murpanus.

EctecTBenHbIii oT0Op — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BodOUUU. [Ipumepsl
MPUCHIOCOOJIEHUI y OpraHu3MoB. ApoMopd03bl U UAHOATANITAIIIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MaxkpoaBomorusi.  DPopMbl  IBONIONUU:  (DusIeTUYECKAs, JUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOTIOIUY.

[IpoucxoxieHre OT HeCHeNHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTUBHAS paguarus.

JleMoHCTpPaUM:



[Toptpetsi: K. Jlunneit, XK. b. Jlamapk, Y. Hdapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmuib! u cxembl: «Pa3BuTHE OpraHnYecKoro Mupa Ha 3emiie», «3apoIbIIIH
MO3BOHOYHBIX  JKHUBOTHBIX»,  «ApxeonTepukc», «Popmbl  OopbObI  3a
cyiiectBoBanue», «EctecTBeHHbI 0TOOP», «MHOroobpasue COpToB pacTEHUI»,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuwm»,  «MyTanoHHas
U3MEHYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOImIas aereHepanusy,
«/IBmKymre cunbl 3BomoIMn», «Kapra-cxema wapuipyTta mnyTtemectBus Y.
Hapsuna», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pazoBaHuEe», « IKOJIOTMUYECKOE BUI000pa30BaAHHE .

OO6opynoBaHne: KOJUICKIMS HACEKOMBIX C Pa3IMYHBIMU THUIIAMU OKPACKH,
Ha0Op IUTOJOB W CeMsH, KOoJuteKiusi «[IpuMepsl 3alUTHBIX MPUCITOCOOJICHUN Y
KUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABJICHUS JBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoOBHOrO0 MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapta wMupa, koiekius «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHuil», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble mpenapatbl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYIIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTariud (GOpMbI KPbUILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHJIOB IO MOP(}OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «Onucanue mpucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HHU Ha 3emuie.

JloHay4yHbIE TPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble TUNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHEpMHs. XHUMHUYECKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCHEPUMEHTATIBHOE TTOATBEPKACHUE XUMAUECKOW 3BOIOIMA. HavanbHble 3Tamsl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp W BO3HUKHOBEHHE MPOTOKJIETKHU. [lepBble KIETKM W HX SBOIIOLMSL.
@opMHUpPOBaHUE OCHOBHBIX TPYMII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CULITYPUNCKHN, JEBOHCKU, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa U €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

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



XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX MporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
KUBOTHBIX. [l0osiBIIEHHE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KakK OTpaxkeHHe 3BoJIonuU. OCHOBHBIE
CUCTEMATUYECKHUE TPYNIbI OPraHU3MOB.

OBOJIOLHA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl HM3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HH,
U3rOTOBIICHUE OPYAUI Tpyda, MBIIUICHHE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YemoBek
yMenbld, Yemoek npsaMoxoasamumi, YemoBek HeaHIEepTAIbCKHM, YenoBek
pa3yMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIIECTBOBAaHMs, 00JIacThb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUS.

YenoBeueckue pacbl. OCHOBHbIE  OONBIIME  pacbl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHAas  (PKBATOpUaANIbHASs]),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  NPHUCIOCOOJIEHHOCTH  MPEACTABUTENECH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHudeckoro Mupa», «PacturenpHas kineTtka», <«OKHBOTHas  KIETKa»,
«IIpokapuoTnueckass kinerka», «CoBpeMEHHasi CHUCTEMa OPraHUYECKOrOo MHUPAY,
«CpaBHEHHE aHAaTOMHMUYECKHX 4YepT CTPOCHHUS 4YelIOBEKa U YeJOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJOK  IPEAKOB
COBPEMEHHOI'0 4eJIOBEKa», «JlpeBHenmme moanm», «peBHue moam», «llepBbie
COBPEMEHHBIE JII0U», «HemoBeueckue pach».

O6opynoBanue:  Mynsiku  «I[lpoucxoxkaenne — yenoBeka»  (OKOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEpPTalblla, KPOMAHbOHIIA), CIENKUA WU
U300pKEHUSI KAMEHHBIX OpYJIud TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYecKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX )KMBOTHBIX M PACTEHUIY.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Ipaktrueckast padota Ne 1. «/3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHMYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€eil).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MEeToAbl SKOJIOTHYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHUOPTaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIEpaTypa, BIaXXHOCTb. DOTONEPUOAN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (HaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyajlu3M, KOMMEHCAJIN3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpaiu3M. 3HAueHHWE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyjsiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOIMYJISILUA U €€ peryssusl.

JlemoHncTpanum:

[Toptpetsl: A. I'ymbonbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmunpl u cxembl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUS
opranu3moBy», «®otonepuoausm», «llonymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJIAUUUA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE padoThI:

JlabopaTtopHnas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pPa3HbIX MECT OOMTaHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB
KOJIeyCcay.

[Tpaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
pacTEHUID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. @OYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peaylieHTbl. KpyroBOopoT BeIIeCTB U MOTOK SHEPIUU B SKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCHUCTEMBI. [luimeBble IeMM W CETH.
OcCHOBHbBIE TMOKa3aTeNM HKOCHCTEMBI: OumoMacca, MNPOAYKIHSA. IDKOJIOTUYECKUE
nupamMuibl: TPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTD, CAMOPETYJIsLHMs, pa3BuTue. CyKieccus.

[IpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTop ycTouMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panuiier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBeCHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BelIECTB U OMOTCOXMMHUUYECKUE IIUKJIIBI 3JIEMEHTOB (yTiiepoa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emian. AHTpONOreHHbIE H3MEHEHUs B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBoBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUYMBOCTH Omocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocTkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepranckuii.

Tabnuiel u cxembl: «llumeBble nenn», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuTanusy, «IKoJOTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buonenos Bomoéma», «ArpoueHos», «lIpumepnsie
AHTPONIOTEHHbIE  BO3JCWCTBHA Ha NOpUPOLY», «BaxkHeEWIIME HMCTOYHUKHU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «IlouBa — BaKHEMIIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3¢dexT», «DakTophI
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouochepb»,
«Pacmipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAEH.

O6opynoBanue: Mojaenb-anrukanus « Tunudabie OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIECTBaY, KOJUIEKINH «bHoleHo3», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu M KOJUJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAIICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnasa knura Poccuiickoii ®enepaunu, Hu300pakeHUs OXpaHSAEMbIX BHUIOB
pPacCTEeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUS K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpOrpaMM cCpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJbBTATDBI

B cTpykType JIMYHOCTHBIX PE3yJIbTAaTOB OCBOCHUA IpeaMeTra «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE O0YYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamMeTra «buonorus» ROCTUTraroTCs B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMHM, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpPMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TIPOIIeCCaM CAaMOIIO3HAHMS, CAMOBOCTIHTAHHS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY IMOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOIO OTHOIIEHUS K KYyJIbTYpPHOMY HACISIUI0 U
TPAAULUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY KaIOIIEn Cpee.

JInyHOCTHBIE pe3yJbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCSl PYKOBOCTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIIMCH JUYHOCTH, CHUCTEMOM I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  yOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITAa M OMNbITA JIEITEILHOCTH B MPOILIECCE Peaau3allii OCHOBHBIX HAIpaBJICHUH
BOCIUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YUAIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTUTYIIMOHHBIX TIpaB U OOS3aHHOCTEH, YBaKCHHE
3aKOHA Y MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1ay, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYJIbTYPHBIMUA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHECHHUS
y4eOHBIX, TIO3HABATEIBHBIX W HCCJICNOBATEIbCKUX 3a7a4, YBAKHUTEILHOTO
OTHONIIEHUSI K MHEHHUIO OIIMOHEHTOB IMpHU OOCYXIECHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXXJaHCKON WUJICHTUYHOCTH,
NaTpUOTU3Ma, YBAXKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IIE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpail, cBOWO PoauHy, CBOM S3BIK U KYJBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOILIEHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEHUSM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

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

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIY)KeHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTbH 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYSCh HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauKusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPYJAa, OOIIECTBEHHBIX OTHOIIIECHU;



MOHMMAaHKE YMOLIMOHAIBHOTO BO3/IEUCTBHUS KUBOU MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHMIO B Pa3HBIX BHJIAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

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

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATBHOTO M  KOJUIEKTUBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIHsIX, YTPOKAIOIINX 30POBBIO U KU3HHU JIIOCH;

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

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/y, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO IESITEIbHOCTD;

MHTEpEC K pa3nuyHbIM cdepaM mpodheccHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIJIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TpPHUPOJe KaK HCTOUYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CyIIeCTBOBAHUS;

MOBBIIICHUE YPOBHA OKOJOTUYECKON KYyJNbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMUS TOCTYNIKOB M OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYXarOUIEH CPEIbL;

OCO3HaHHWE TIO00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M MyTel ux
peleHus;

CIIOCOOHOCTh HUCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYECHUU OHOJIOTHH
3HaHWS W YMEHHsI TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpPaHY BHJIOB,
AKOCHUCTEM, OrOCchephl);



AKTUBHOE  HENPUATHE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTrHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHMUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTUYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IMO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHIO B MPAKTUYECKOMN JIEATETbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHON MPAaKTUKW, OCHOBAHHOI'O Ha JUAJore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

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

MOHMMaHWE creruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJid B
GbOpMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKPYXaIoIleM MHpPE KaK O €IMHCTBE IPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS IPUPOIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOoOIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAILHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
MIPU U3YYE€HUU OUOJIOTHUH;

MOHMMAHHUE CYIIHOCTH METOJIOB MO3HAHUS, UCTOJb3yEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IIOJy4YaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEro MUpPa M MPOUCXOISAIINX B HEM U3MEHEHUH,
yMEHHE JefaTh OOOCHOBAHHBIC 3aKJIOUCHHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYUYEHHS TOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS JIs
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUSX;

OCO3HAHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYaJIbHO U B TPYIIIIE;



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

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHS yueOHoro npeamera «buonorus»
BKJIIOYAIOT: 3HAYUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyUaAIOLINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKArOLUe
[EJIOCTHOCTh HAyYHOM KapTUHBI MHpa W CHEHU(PHUKY METOJOB TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBICHUE, MPOLECC,
CUCTEMa, HayuyHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

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

MHUPOBO33pEHUYECKHE 3HAHMS W  YHUBEpPCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yibTaTbl OCBOEHHSI IMPOTPAMMBbl CPEJHETO OOIEro
00pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU MO03HABaTeJbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JJIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENIbHO  (OpPMYyJIHpPOBaTh M aKTyaJlM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIIMBATH
CBSI3U C IPYTUMH MOHSITHUSAMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCI0JIb30BaTh OMOJOTUYECKUE MOHATHUS Il 0ObsICHEHUS (DAaKTOB U SBJICHHM
YKUBOU MIPUPOLBI;

CTPOUTH JIOTMYECKHE pPAaCCYKIAEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOrMYECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

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

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

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

pa3BUBaTh KPEaTUBHOE MBIIICHUE NPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HCCIIEI0BATEIbCKON U MPOCKTHON JIEATEIbHOCTH,
HaBbIKAMHU  paspemieHusi MmpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEHICHUS IPAKTUYECKUX 3aa4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALHH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalLMsIX, B TOM YHCIIE IPU CO3/IaHUH YUEOHBIX U COLMAIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLIUSIX;

BBIBISATh I[IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHbIE B XOJE PpEIICHUs 3aJayd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LIEJIEHANPABICHHBIA TMMOUCK MEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(ECCUOHANBHYIO CPEY;

yMETh MEPEHOCUTh 3HAHUS B IO3HABATEIbHYI0 M NPAKTHYECKYHO 00JACTH
KU3HEIEATEIIbHOCTH;

YMETbh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MPEIMETOB;

BBIJIBUTaTh HOBBIE WJEH, Mpejaratb OpUTHHAIbHBIE MOJIXOJbl M pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) padora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAIMU (TeKCTe Y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JMTeparype, OHOJOTMYECKUX CIOBapsiAX U
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHETE), aHaIU3upOBaATH



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

GbOopMyIUPOBATh 3alPOCHl U MPUMEHATH PA3TUYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorndeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BHIIOJHEHUSI YYEOHBIX
3ajiay;

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

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAYYHBIM fA3BIK B KadecTBe CpeACTBa Mmpu padoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYJIbl, ab0OpeBUATYpy, HOMEHKIATYpY,
UCIIONBb30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIuH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCUU TIO CYIIECTBY OOCyXaaemMoil TeMbl (YMEHHE 3a/aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIUNA JAPYTHX yYaCTHUKOB
JMaora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpEACTBA OOIIEHHUS, MOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBUS, MMOHMMATH
HAMEPEHUS IPYTUX JIIOJICH, POSIBISITh YBAXKUTEIHHOE OTHOILIIEHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyIupoBaTh CBOM BO3PAKEHHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MMOHMUMAaTh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IpH pelIeHUU OUOIOTHUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBHHN C y4€TOM OOIINX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHUIO: COCTABIISITH IUIAH JEUCTBUM,
pacupenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHMBAaTh HUIEU C TO3ULUHAHA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATErMYECKOE IIOBEACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpAXKEHUE, ObITh HHUIIMATUBHBIM.

OBJiaieHre YHMBEPCAIbHBIMH PeryJasTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIOJIb30BaTh OMOJOTMYECKHE 3HAHUS U BBIABICHUS MPOOJIEM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO M 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH IT03HABATEIBHYIO NEATCIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYJIUPOBATH COOCTBEHHBIE 3aJjauld B 00pa30BaTEIbHON
JEATEIIBHOCTH M )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MTPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LIEIIAM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJbTATOB M
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBAThb PUCKU M CBOEBPEMEHHO NPUHUMATHh PEIICHUSA M0 MX
CHIKEHHIO;



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

3) npuHsTHE Ceds U IPYIrUX:

IPUHUMATH ce0sl, TOHUMasl CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl JAPYIMX IIPU AaHAIN3E pPeE3yJIbTaTOB
NEATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTHble pe3ynpTaThl OocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crieupruyeckue sl yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3oBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMyYHBIX y4E€OHBIX CUTyallUsiX, a TAKXKE B PEAJbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorueid. B mporpamme mnpenmMerHbie
pe3ynbTaThl MPEACTABIECHBI IO T0J1aM 00YUYEHUS.

[IpenMeTHbIe pe3yabTaThl OCBOEHUs ydeOHOro mpeamera «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJIOTHM B CUCTEME HAYUHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOIMYECKUX TEPMHHOB M MOHSTHM:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB U TMpeBpalieHue
HHEPrumn), TOMEOCTa3 (CaMOperyJssiluus), YpOBHEBask OpraHu3alis )KUBbIX CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOLYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTMYECKHUE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAs, LEHTpaJibHasg JOrMa MOJIEKYJIIpHON Ouosoruu), 3akoHbel (I
Mengens, T. Moprana, H. Y. BaBunoBa) u ydyeHus (0 LEHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuil H. M. BaBuioBa), onpeaensiTh rpaHUIlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHHE U
OMMCAHHE MKUBBIX CHUCTEM, NMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMH BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yIbTAaTOB, MCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuoOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M IPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, HWHAMUBUAYAJIBHOIO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATUS NPAKTUYECKUX PEIICHUN B MOBCEAHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKPYXAIOIKX JIOAEH, COOMI0IEHNs HOPM IPAMOTHOTI'O IMOBEJIEHUS B OKPY KAIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouosorun U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHME 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JJIsl MpEJCKa3aHUsl HAacJIEJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M IpPaKTUYECKHUE pabdOThl, COOMIOAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(POPMALUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAyYHbIE 3HAHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAalLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OMOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMS,
00001ass 6rnoIorHuecKyr0 HHGOPMAIUIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIE pe3ynbTaThl OCBOCHHS ydeOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTMH B CUCTEME HAYyUHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOIYJIALNSA, TeHO(DOH, SBOIIOIMS, ABIKYIINE CUJIbI ((haKTOPHI) HBOJIOLUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPBHI,



HKOCHCTEMa, TMPOIAYLEHTbI, KOHCYMEHTBI, pEAYyLEHThl, LIeNu I[HUTaHus,
AKOJIOTHYECKas pamMua, OMoreoleHos, onocdepa;

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

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
OMKMCAHHE YKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHUM, OpraHu3alus U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEYyEMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyUYEHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIICIATh CYLIECTBEHHBIE IPU3HAKU CTPOEHHUS OHOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyIIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHMU3MOB, JEHCTBUS SKOJOIMUECKHX (aKTOPOB Ha OPraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIMHU B DKOCHUCTEMaX, AHTPONOICHHBIX H3MEHEHUH B
HPKOCUCTEMAxX CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYUYEHHbIE 3HAHUS IS OOBSCHEHUS OMOJIOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIs NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3JI0POBbS
OKPYXAaIOIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KarOIIeH
NPUPOAHON cpele, MOHUMaHUE HEOOXOJIMMOCTH HCIHOJb30BAHUS JTOCTUKEHUN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAIILHOTO MPUPOOIOJIb30BAHNUS;

YMEHHE pelaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABIATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh JTA0OpAaTOPHBIE M MIpPaKTUYECKUe pabdOThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHMBATh M HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYYHO-TIOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3HUIHUIO;

yMEHHE CO3[1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHMS,
00001mast 6MoIOTHYeCcKyr0 HH(POPMAIMIO W3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
HaumenoBanue
No KomauuectBo OCHOBHEIE BUJIBI 1€ATEILHOCTH
pa3zeiioB U TEM [IporpammHoOe conepkanue
/i 9acoB 00y4aromxcs

y4e0HOTO IpeaAMeTa

Tema 1. Buojsiorusi kak Hayka

YKUBOU ITPUPOIBI

1.1 | buosorus B cucteme 1 buonorus kak Hayka. CBsi3u OHOJIOTHU PackpriBaTh conep:kaHue TEPMUHOB
HayK ¢ 00I11€CTBEHHBIMHU, TEXHUYECKUMU Y MIOHSITUN: HAYYHOE MUPOBO33PEHUE,
Y IPYTUMU €CTECTBEHHBIMY HayKAMH, Hay4Has KapTUHA MUpPA, HAYYHbBIA METO,
dbunocodueit, peaurueit, STUKOM, UII0TE3a, TEOPUsl, METOBI
ACTETUKOM 1 mpaBoM. PoJib Orooruu HCCICTOBAHMAL.
B DOPMUPOBAHHH COBPEMEHHOI HAYTHOH XapakTepu3oBaTh OMOJIOTHIO KaK HAyKYy,
€€ MECTO U POJIb CPEIH IPYTUX
KapTUHBI Mupa. Cuctema OMOJIOrMYECKUX P PEAH APy
€CTECTBEHHBIX HayK.
HayK.
I [lepeuncnars pa3aesnbl OMOIOTUN
emMoncmpayuu:
il P llq M B COOTBETCTBUE C 00bEKTAMU HU3yUCHHUS.
Y. BUH, . Men .
Hoi mﬁ emet: 1. lapsun, eq)z[enb, HaspiBaTh BaxxHENIINE OTPACIIH
- K. Konbuos, Jix. Yorcon u @. Kpuk. | 6,01 0ryeckux snanmit n 3a/a4H,
Tabnuywl u cxemwvi: «MeTObl TO3ZHAHUS crosmme nepes 6uonorueii XXI b,
YKUBOU MPUPOJIBI»
1.2 | Mertoapl HO3HAHHMS 1 MeToabl O3HAHUS )KUBOU PackpsIBaTh cojiep:kaHUE TEPMUHOB

npupoabl (HabmoneHue,
AKCIIEPUMEHT, OTHCaHNE,
U3MepeHue, Kinaccuduxanus,
MOJICJTMPOBAHUE, CTATUCTUIECKAS
00paboTKa TaHHBIX).

Y TIOHSITUW: HAYYHBIM METOJ, METOJIbI
HCCJICJOBaHMA.

XapakTepu30BaTh OCHOBHBIE METObI
MIO3HAHUS YKUBOMW MPUPO/IBI: HAOIIOIEHUE,
AKCIIEPUMEHT, ONUCAHUE, U3MEPEHUE,
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Jemoncmpayuu:

Tabauywl u cxemol: «MeTOABITTO3HAHUS
KUBOU TIPUPOJIBI».

Jlabopamopnvie u npakmuueckue
pabombol:

[IpakTuueckas padota Ne 1.
«/cnonb30BaHuE pa3IuyHbIX METOJOB
MPU U3YUYECHUHN OMOJIOTHYECKUX
00BEKTOBY

KJIacCU(pUKaLUsi, MOJCIUPOBAHHE,
cTaTucTuyeckas 00paboTKa JaHHBIX

Hror

O 9aCOB IIO0 TCMC

2

Tema 2. JKuBble cucTeMbl M

X OpraHm3anus

2.1

buosiornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3yYEHUE

1

XKusble cuctemsbl (OUOCUCTEMBI)
KaK MpeMeT U3yueHus OUOoJIOTHH.
OTnu4une KUBBIX CUCTEM

OT HEOPTaHUYECKOM MPUPOIBL.
CaoiicTBa OMOCHCTEM U UX
paszHooOpasue.

YPpOBHH OpraHu3anuu
OMOCHUCTEeM: MOJICKYJIIPHBIH,
OpPraHOUJIHO-KJIETOYHBIH,
OpraHU3MEHHbIM,
MOIYJISIIUOHHO-BUJIOBOU,
SKOCUCTEMHBIN
(OMOTEOIICHOTUYECKHI),
orochepHbIH.

Hayxu, nzy4aroniue 6HOCHCTEMBI
Ha Pa3HBIX YPOBHSIX OPraHU3aIINH.

PackpriBaTh conep:kaHue TEPMUHOB

U MIOHATHUI: cucTeMa, OMOJI0rHYecKast
CUCTEMA, DIIEMEHTHI CHCTEMBI, CTPYKTypa
OMOCUCTEMBI, CBOWCTBA KHUBBIX CCTEM,
0oOMeH BeIIeCTB, Pa3MHOKEHUE, POCT,
pa3BUTHE, HACIEICTBEHHOCTD,
WU3MEHYHMBOCTb, Pa3IPAKUMOCTb,
DHEPro3aBUCUMOCTh, YPOBHU
OpraHu3alliy KU3HU (OnocucTeM).
XapakTepu3oBaTh NPUHLMIIBI
OopraHu3aluyu OUOCUCTEM: OTKPBITOCTD,
BBICOKAs YIIOPSAOYEHHOCTb,
CaMOPETYJISALNS, UEPAPXUYHOCTb.
IlepeuncnaTs yHUBEPCAIBbHBIE CBOMCTBA
JKABOT'0: €IMHCTBO XUMUYECKOT 0
COCTaBa, pa3ApakUMOCTh, JBWKEHUE,
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Jemoncmpayuu:

Tabauywr u cxemwvi: «OCHOBHBIC
PU3HAKH KU3HUY, « Y POBHU
OpraHu3aIMU KUBOU TPUPOIBD».
Mopens monekyisl JJHK

rOMeOoCTa3, POCT U Pa3BUTHE,
HACJIEICTBEHHOCTh, U3MEHYUBOCTb,
ABOTIOITHS (TIPUCTIOCOOICHNE

K U3MEHSIOIIMMCS YCIIOBUSIM).
[IpuBOoAUTH TPUMEPHI OMOCUCTEM
Pa3HOTO YPOBHSI OPTaHU3aAIUU

Y CPaBHUBATH MPOSIBJICHUSI CBONCTB
YKUBOTO HA Pa3HBIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE ITPOLIECCHI,
MpOTEKaIouUe B OMOCUCTEMAX:
OOMEH BEILIECTB U MPEBPAILCHUE
HHEPrUH, CAMOBOCIIPOU3BEICHHE,
caMOpEeryJIsLNs, Pa3BUTHE.
Coburonath npaBuiia 6epexxHOro
OTHOUIEHHUSI K KUBOU IIPUPOJIE

HToro yacoB nmo teme

1

Tema 3. XumMnuyeckuii cocTaB M CTpoeHHE

KJIICTKHA

3.1

XUMHUYECKUU COCTaB
KkineTku. Bonma
Y MUHEPAJIbHBIE COJIN

1

XHUMHUYECKUHN COCTaB KJICTKH.
XHUMHUYCCKUE DIIEMEHTHI:
MAaKpO3JIEMEHTBI, MUKPOJIEMEHTHI.
Boga n MuHEepanbHbIE BEIIECTBA.
OYHKINY BOABI U MUHEPATbHBIX
BenecTB B Kietke. [lognepxanue
OCMOTHYECKOro OajiaHca.
Jemoncmpayuu:

Juazpammul: «Pactipenenenue

XUMHUYECKHUX DJIEMEHTOB B HEXKUBOU

PackpbIBaTh copepkaHre TEPMUHOB

Y TIOHSATUM: 3]IEeMEHTbI-OMOTEHBI,
MaKpO3JIEMEHTBI, MUKPOJJIEMEHTBI;
MUHEpaJIbHbIE BEIIECTBA, MOJIEKYJIA
BOJIbI KaK JUIOJIb, BOAOPOIHBIE CBA3H;
ruapoduiIbHbIe U THAPOGOOHBIE
BEIIECTBA.

JIoKka3bIBaTh €AUHCTBO 3JIEMEHTHOIO
COCTaBa KakK OJTHO U3 CBOMCTB KHUBOTO.
PacnipenensiTb XuMUYECKHUE 3JIEMEHTHI
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npuponae», «PacupeneneHne XuMHIECKUX
AJIEMEHTOB B )KMBOM IIPUPOIEY.

Tabnauyvt u cxemst.: «Ilepuoauyeckas
Ta0IUIa XUMHYSCKHUX JIEMECHTOBY,
«CTpOEHUEMOJIEKYJIBI BOJBD

I10 rpy1uiam B 3aBUCUMOCTHU

OT KOJIMYCCTBCHHOTO IIPCACTABUTCIILCTBA
B OPraHU3MC; XapaKTCPHU30BaATh POJIb
OTACJIBHBIX 3JICMCHTOB.

BBISBISTH CBS3b MCKIY COCTAaBOM,
CTPOCHUCMMOJICKYJIBI XUMHUYICCKOI'O
COCIUHCHUA U €T0 q)YHKLII/IHMI/I B KJICTKC

3.2 | benku. CocraB u benku. CocTaB u cTpoeHue OEIKOB. PackpriBaTh copepkaHue TEPMUHOB
CTpOCHHE OEIIKOB AMUHOKHUCIIOTBI — MOHOMEPHI OEIIKOB. U TIOHSTHI: OEIKH, TOTUMEDPHI,
He3ameHnMble 1 3aMeHUMBbIE MOHOMEPbI, AMUHOKHUCIIOTBI, IENTUAHAS
AMUHOKHCIIOTH. AMHUHOKHUCTIOTHBIN CBS13b, IOJIUIIENTHUI, ICHATypaLusl.
COCTaB. YPOBHU CTPYKTYpbI OCITKOBOU XapakTepru30BaTh OCIKH Kak Kiacc
MOJIEKYJIbI (IEpBUYHASL, BTOPUYHAS, OpPraHUYECKUX COCAMHECHUI;
TPETUYHAS U YCTBEPTHYHAS CTPYKTypa). | KIACCH(PUIUPOBATH UX 110 CTPOCHUIO
XUMHUUYECKHE CBOMCTBA OEITKOB. (rmoOysnspHbIe U GUOPUILISIPHBIC OCIKN),
buonoruueckue pyHKIMH OETIKOB. MEPEUUCIISTh U XapaKTepU30BaTh
Jlemoncmpayuu: (GbyHKIIUU OEIKOB
Tabauywvt u cxemol: «CTpoeHue
MOJIEKYJIbI OETTKa».
Obopydosanue: CBETOBON MUKPOCKOIIL,
MUKpPOIPENapaThl
3.3 | depMeHTHI — depMeHThI — OMOJIOTHYECKHE PackpbIBaTh cojiepkaHre TEPMUHOB
OuoNoTNYEeCKHe KaTaJIn3aTOPHI. Y TIOHATUH: (PEPMEHTHI, AKTUBHBIN IICHTD,
KaTaJIu3aToOphbI CtpoeHue epMeHTA: aKTHBHBII IIEHTP, | CyOCTpaTHas CeLU(pHUIHOCTb,

cyocTparHasi Crielu(puIHOCTb.
KodepmenTtsl. Buramusbi.
Otnuuus pepMeHTOB

Ko(epMeHTHI, OCJIKU-aKTUBATOPHI
U OEJIKU-UHTUOUTOPBI.
VYka3piBaTh OTINYMS (PEPMEHTOB
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OT HEOPTaHMYECKUX KaTaTN3aTOPOB.
Jemoncmpayuu:

Tabauyer u cxemor: «CTpoeHue
bepmeHTaY.

Obopyodosanue: 000pya0BaHUE

JUISl IPOBEICHUS HAOI0ICHUH,
U3MEpPEHUM, SKCIIEPUMEHTOB.
Jlabopamopnuie u npakmuueckue
pabomol:

JlaGoparopnas padota Ne 1. «M3yuenue
KaTAIUTUYECKONW aKTUBHOCTH
dbepMeHTOB (Ha TpUMEPE aMHJIa3hl

WJTK KaTajasbl)»

OT HEOPTAHUYECKUX KaTaIn3aToOpOB.
OOBACHATH poJib (PEPMEHTOB

B (O yHKIIMOHUPOBAHHUH KUBBIX CUCTEM,
B IIPOMBIIIJICHHOCTH, B METUIIMHE,

B TOBCE/IHEBHOM KM3HH YeJIOBEKA

3.4

VrieBonsl. JIumuasl

VYTIIeBoIbl: MOHOCaXapu bl (TIIFOKO3a,
prbo03a 1 1e30KCUpu003a), TMcaxapubl
(caxapo3a, JJakT03a) U MOJIKCaXapHibl
(kpaxmaJ, TJIMKOTEeH, 1EJITI003a).
buonornyeckue pyHKITUU YTIIEBOIOB.
JIunuapl: TPUTTULIEPUIBI,
dbocdonunubl, CTEPOUIBI.

I'unpodunsHO-TUAPOHOOHBIE CBOWCTBA.

buonorunyeckue GyHKIIMM JIUTUIOB.
CpaBHeHHE yTIIeBOOB, OCITKOB

U JIMIUAO0B KaK UCTOYHUKOB SHEPIHH.
Jemoncmpayuu:

Tabauywl u cxemvi: «YTIEBOIBDY,
«JInuaey.

PackpbiBath cosiepkaHre TEPMUHOB

Y TIOHSTHH: YTJIEBOIbI, MOHOCAXapH/IbI,
U Caxapu/Ibl, TIOJMCAaXapH/Ibl, TITF0K03a,
prbo03a, 1e30Kcupud03a, caxaposa,
JaKTO3a, MaJIbTO3a, [EJUTI0NI03a
(k1eTyarTka), Kpaxmal, TITHKOTEH;
JUTTUBI, TPUTIUIIEPUIBI (GKUPBI, Macya),
dbochommnuabl, CTEpOUIbI.
XapakTepu3oBaTh yIJIEBObI,

JUTUABI KaK KJIACC OPraHUYECKHUX
COCIUHCHUM.

KnaccudummpoBats yrieBoabl U JIATTHIBI
10 CTPOCHUIO; IEPEUHCIIATh (PYHKITUU
YTJIEBOJIOB U JIUITHJIOB.
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Obopydosanue: 000pyI0BaHKE
JU1s1 IPOBEICHUS HAOIIOICHU,
M3MEPEHNN, JKCIIEPUMEHTOB

CxeMaTnyecku u300pakaTb CTPOCHHE
MOJIEKYJI YTI€BOAOB, TUIUIOB

3.5 | HykirenHoBbIC Hyxnennossie kucnorsr: JJHKu PHK. PackpriBaTh comepxanue TEPMUHOB
KUCIOThL. AT® Hyxieotuibl — MOHOMEpEI Y MIOHATHIA: 1€30KCUPUOOHYKIIENHOBAS
HYKJICMHOBBIX KUCIOT. CTpoeHuHe kucnora (JIHK), pubonykinennoBas
u pynkuuu JIHK. Crpoenue u pynkuuu | xucnora (PHK), Hykineorunn,
PHK. AT®: ctpoenue u pyHKIHUU. MIOJIMHYKJICOTUHAS LEIIb
Jemoncmpayuu: (MOMMHYKIICOTH]T), KOMIJIEMEHTAPHOCTb,
Ilopmpemui: JIx. Yorcon, ®@. Kpux, ¢bynkunn JHK (xpanenue u nepenaya
M. Yunkunc, P. ®pasHkiuH. HACJIEICTBEHHOW HH(POPMAIIKHU); BUJIBI
Tabauyvt u cxemvi: PHK (undopmarmonHas, TpaHCIOpPTHAS,
«HyxnennoBbsie kucnotsr; [JHK», pubocomanbHas); ageHo3uHTpudocar
«buocuntes 6enka», «CTpoeHue (AT®D), makposprudeckas CBs3b.
MoseKyiasl ATO». XapakTepu3upoBaTh HyKJIECUHOBBIE
ObopydosaHue. CBETOBON MUKPOCKOTI, KHCJIOTBI KAK XUMUYECKHE COCITUHEHUS
MUKpOIpenaparsl Y HOCHUTEJIN HACJIEACTBEHHOM
MH(pOpMALIUH.
OTMeyaTh 0COOEHHOCTU CTPOCHHUS
MoJIeKyJ HyKJIenHOBBIX kuciot (JJHK,
PHK) u AT®.
CxemaTu4ecku U300pakaTh CTpOEHUE
HYKJICOTHJIOB, MOJIEKYJl HYKJIEHHOBBIX
kuciaor, AT®
3.6 | Uctopus u meTombl [uTonorust — Hayka O KJIETKE. PackpsIBaTh conepkaHue TEPMUHOB

W3y4YECHUs KIIETKHU.
Knerounas teopus

Knerounas reopus — npumep
B3aMMOJICUCTBHS UeH U PaKkToOB

Y TOHATUMN: KJIETKA, IIUTOJIOT U,
PACKpPBIBATH COJICPKAHUE MOJTOKEHUIN
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B HAyYHOM ITO3HAHUH.
Mertoabl U3yuyeHus KIETKH.
Jemoncmpayuu:

llopmpempur:

A. JleBenryk, P. I'yk, T. [lIBanH,

M. llnennen, K. bap, P. Bupxos.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MHUKpOIIpenapaThl paCTUTEIbHBIX,
KUBOTHBIX NOAKTEPUATBHBIX KIIETOK;
PUCYHKHU ¢ MUKpOdOoTOrpapusiMu
KJICTOK, TIOJTyYCHHBIC C TIOMOIIIHIO
CBETOBOTO U AJIEKTPOHHOI'O MHKPOCKOIA

KJIETOYHOM TEOPUHU.

[lepeunciaTh U XapaKTEpU30BaTh
OCHOBHBIE METO/IbI U3yUYEHHUS KIETKH:
(IpUTOTOBIIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
HEeHTpUyTrupoBaHue, KyJIbTUBUPOBAHNE
KJIETOK U TKaHEM)

3.7

Kierka
KaK IIeJIOCTHAas
JKMBas CUCTEMA

KieTka Kak 11e510cTHas xKuBasi CUCTEMA.
OO6mre Npu3HAKY KIETOK: 3aMKHYyTast
Hapy>KHas MeMmOpaHa, MosekyJibl JJHK
KaK T€HETUYECKUI anmnapar, CHCTEMA
cuHTe3a Oeska. TUIbl KIeTOK:
AYKApUOTUYECKAs U MPOKAPUOTHUECKASI.
Oco0EHHOCTH CTPOCHUS
MPOKAPUOTUYECKOUN KIIETKHU.

Knerounas crenka 6akrepuit. CTpoeHue
JYKApUOTUYECKOU KIETKH. OCHOBHBIE
OTJIMYHS PACTUTEIBHOM, JKUBOTHOM

U rpuOHO KiteTku. [ToBepXHOCTHBIE
CTPYKTYpPbI — KJIETOYHAsI CTCHKA,
TJIMKOKAJIMKC, UX (DYHKIIUH.
[TnasmatnueckasimemOpana,

PackpeiBaTh conep:kaHue TEPMUHOB

Y TIOHATUH: KJIETKU (3yKapuOTHYECKas,
MPOKAPUOTUYECKAs ), TUTa3MaTHIECKast
MeMOpaHa (TuiazmanemMma), TTHKOKaJIMKC,
TPAHCIIOPT BELIECTB (I1aCCUBHBIH,
aKTUBHBIN), SHIOUUTO3 ((arouuTos,
MUHOLIUTO3), SK30LIUTO3, KIETOUHAS
CTEHKa, HYKJICOUI.

CpaBHUBaTh MEXy OO0
HYKapUOTHUECKUE U MPOKAPUOTHUECKHE
KJIETKH; OTMEYaTh CXOJICTBO U Pa3INIHsI
B CTPOCHUHU KJIETOK OaKTepui,
KUBOTHBIX, PACTEHUHN U TpHOOB
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€€ CBOMCTBA U (DYHKIIHH.
Jemoncmpayuu:

llopmpempwi: A. JleBenryk, P. I'yxk,

T. llIBann, M. Illnennen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHHUE
AYKApUOTUUYECKOU KIETKW», «CTpoeHue
KAUBOTHOM KJIETKN», « CTpoeHHUe
pacTUTENbHOU KIIEeTKW», «CTpoeHue
MPOKAPUOTUYECKOMN KIIETKH.
Obopydosanue.: CBETOBOM MUKPOCKOTI,
MUKpOIpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX U OaKTEpUATBHBIX KJIETOK

3.8

CrpoeHue
YKAPUOTHUUYECKOMN
KJIETKH

[MuTonnasma u ee OpraHoU/IbI.
OnnomMeMOpaHHbBIE OPraHOUABI KJIETKU:
OIIC, anmapar I'onbaKH, TU30COMBL.
[TomyaBTOHOMHBIE OPTaHOU/IbI KIIETKU:
MUTOXOHJIPUH, TJIACTUIBI.
[TpoucxoxaeHrue MUTOXOHAPUIA

v iactul. Buael miactu.
HememOpanHbie OpraHOU/IbI KJIETKU:
pHUOOCOMBI, KJICTOYHBIA IISHTP,
HEHTPHUOJIU, PECHUUKHU, )KTYTUKH.
OYHKIMY OPraHOUAO0B KIETKH.
Bxurouenns. Anpo — peryssiTopHbiin
1eHTp kieTku. CTpoeHue spa: sijaepHas
00051049Ka, KapuoIuIa3mMa, XpoOMaTHH,

PackpriBath copepkaHrne TEPMUHOB

Y TIOHSTHIA: ITATOTIIa3Ma, OPTaHOM/IHI,
suorazMaruaeckasceTs (J11C),
anmapat [ oJIbKu, TM30COMBI, BAKyOJTb,
MUTOXOHAPHH, TUTACTUABI (XJIOPOILIACTHI,
XPOMOILIACTHI, JICHKOIIJIACTHI),
pUOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
HEeHTp (IIEHTPOCOMa), PECHUYKH,
KTYTUKH, BKIIFOUCHHUS, PO, siAepHast
000J104Ka, KapuoIjia3Ma, XpoOMaTHH,
STPBIIIKO, XPOMOCOMBEI.

OnuceIBaTh CTPOCHHE DYKAPHOTHICCKOMN
KJIETKH 110 U300paKEHUSIM

¥ Ha MUKpOIIpernaparax;
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SIAPBIIIKO. XpOMOCOMBI. TpaHcriopT
BELIECTB B KIIETKE.

Jemoncmpayuu:

llopmpempwi: A. JleBenryk, P. I'yxk,

T. llIBann, M. Illnennen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHue
3YKapUOTUYECKOM KIETKN», «CTpoeHue
KUBOTHOU KJIETKN», « CTpoeHUE
PaCTUTENIBHOU KIETKW», «CTpoeHue
MPOKAPUOTUUYECKON KIIETKIY,
«Ctpoenue sapa KIETKI.
Obopyodosanue: CBETOBOH MUKPOCKOTI,
MUKpoOTMpenapaThl pACTUTEIbHBIX U
KUBOTHBIX KJICTOK.

Jlabopamopnsie u npakmuueckue
pabombol:

Jlabopatopnas paborta Ne 2. «3yuenue
CTPOEHUS KIIETOK PACTEHHI, J)KUBOTHBIX U
OakTepuil MojJ MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIPENapaTax U UX OMHUCAHHE)

KJIaCCU(DUITMPOBATH OPTaHOU/IBI

B 3aBHCHMOCTH OT OCOOEHHOCTEN UX
cTpoeHus (0JTHOMEMOpaHHBIE,
nByMeMOpaHHbIe, HeMeMOpaHHbIE);
OMKCHIBATH (PYHKITUU KaXKIOTO
OpraHoujia B KJIeTKe.
XapakTepu30BaTh KJICTOYHOE AIPO KaK
MECTO XpaHEeHHsI, iepenayn (yIBOCHUE
XpOMOCOM) U peanu3aluu
(TpaHCKpHUILIKS) HACIEICTBEHHON
UH(pOpMaIIUU KIETKH.

[lepeuucnsTh 1 OMUCHIBATH KOMIIOHEHTHI
a5pa U uxX (QyHKIHH;

CxemMaTH4HO U300paXkaTh CTPOCHHE
PaCTUTEIBLHOU U )KUBOTHOM KJIETKHU.
OOBACHATH OMOJIOrMYECKOE 3HAYEHUE
TpaHCIIOPTa BEUIECTB B KJIETKE

Htoro yacoB no teme 8

Tema 4. ’KusHenesiTeJIbHOCTb KIETKH

4.1 | OOMeH BerIecTB. 2 OOMeH BelecTB, WK META00IH3M. PackpeiBaTh coziepaHue TEPMUHOB
[InacTtuyeckuii Accumuitsinus (TIacTU4ecKuil o0OMeH) Y TIOHATUH: OOMEH BEIIECTB U
oomeH. dotocunTe3. U JTUCCUMIIISIIIUS (DHEPTETUUECKUM IIpeBpaIleHue YHEPTUH (METa00IHN3M),
XeMOoCUHTE3 00OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMMJISIUS, TUTACTUYECKUNA OOMEH,
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npoliecca Metabonuszma. Poib 3aKkoHOB
COXpaHEHMS BEILIECTBA U IHEPTUU

B IOHUMAaHUK MeTabon3Ma. THUIIbI
oOMeHa BEIIEeCTB: aBTOTPODHBIIH

u rerepoTpodHsIii. Poiabs pepmenToB
B OOMEHE BEIIECTB U MPEBPALICHUU
SHEpruu B kietke. DoToCUHTES.
CaetoBas 1 TeMHOBas (a3bl
¢doTocuHTe3a. Peakunu porocuHTesa.
OddexTuBHOCTH (HOTOCUHTE3A.
3HavyeHue (HOTOCUHTE3a JJIS )KU3HU
Ha 3emuie. BisiHue ycnoBuii cpefpl
Ha (POTOCHUHTE3 U CIIOCOOBI TOBHIIIEHUS
€ro NMPOAYKTUBHOCTH Y KYJIbTYPHBIX
pacTeHuil.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE
OakTepuu. 3HaYCHUE XEeMOCHUHTE3a
JUIS1 5KU3HU Ha 3emuie.
Jemoncmpayuu:

Ilopmpemwi: K. A. Tumupszes.
Tabnuywvl u cxemol: «XIJIOPOILIACTY,
«POTOCUHTES»

JTUCCUMUJISITINS, SHEPTETHUECKII 0OMEH,
dboTocunTe3, GOTONINU3,
dhochopunupoBanue, MEPeHOCUNK
MPOTOHOB, XEMOCHHTE3.

OnuceiBaTh (HOTOCUHTE3, MPOIECCHI,
MMPOTEKAOIINE B CBETOBOW U TEMHOBOM
dbaze.

BBIABIATh MPUIMHHO-CIICACTBEHHBIC
CBSI3U MEX/TY MOTJIOIICHUEM COTHEUHON
SHEPTUH XJIOPODUIIIOM U CHUHTE30M
Mosekya ATO.

CpaBHMBaTh UCXO/IHBIC BEIIECTBA,
KOHEYHBIE MMPOAYKTHI U YCIOBUS
MIPOTEKAHUsI PEAKI[MI CBETOBOU

¥ TEMHOBOM (pa3bl (OTOCHUHTE3A,
CpaBHuBaTh (POTOCUHTE3 U XEMOCHHTE3.
OueHuBarh 3HaUeHHE POTOCUHTE3A U
XEMOCHHTE3a JIJIs )KU3HU Ha 3emiie

4.2

DHEPreTUYeCKui
oOMeH

DHepreTUdeckuii OOMEH B KIIETKE.
Pacuennenue BemecTs, BbIACIEHUE

U aKKyMYJINPOBAHHE SHEPTUU B KIIETKE.
DTarnbl 3HEPreTUYecKoro oOMeHa.
['mukonun3. bpoxxeHuen ero BUJIbI.

PackppIBaTh copepkaHue TEPMUHOB

U TIOHSTUIN: DHEPTETUICCKUN OOMEH,
TJIUKOJIA3, MOJIOYHOKHUCIIOE OpOKECHHE,
CIIUPTOBOE OpOKEHUE, OMOIOTUUIECKOE
OKHUCJICHHUE, KJIECTOYHOE JbIXaHHE,
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Kucnopoanoe okucnenue,

WJIU KJIETOYHOE JIbIXaHUE.
OxucnurensHoe hochopuimpoBaHue.
O} heKTUBHOCTH FHEPTETHUECKOTO
oOMeHa.

Jemoncmpayuu:

Tabauyst u cxemvi: « TUNBIIATAHUSD,
«MeTabonuzmy», « MUTOXOHIPUS,
«DHepreTuyecKuii 0OMeH»

JTUCCUMIIIALINSA, (DEPMEHT.
XapakTepu3oBaTb OOMEH BEILECTB

U TIpeBpallleHre YHePrun (MeTaboIu3M)
KaK OJIHO UX CBOMCTB >KHBOTO.
[lepeuncnarb 0COOEHHOCTH
MJIACTUYECKOTO U SHEPTETUYECKOTO
oOMeHa B KJIETKE; yCTaHaBIMBATh
B3aMMOCBS3b MEKIY HUMHU.

Pa3znuyarh TUIIBI OOMEHA BELLIECTB

B KJIETKE: aBTOTPO(HBIII

U TETEPOTPOPHBINA.

OnuceIBaTh 3TAIBI JHEPTETUYECKOTO
oOMeHa (MMOArOTOBUTEIbHBIMN,
OECKHUCIOPOIHBIN, KUCTOPOIHBIN )

Y CPaBHHMBATh UX MEXKTY COOOM.
XapakTepru30BaTh peakluy MIIUKOIN3a,
OpO’KeHUs1, KJIETOYHOIO JbIXaHMUS;
BBISIBJISITH IPUYMHHO-CIICICTBCHHBIE
CBSI3M MEXY TJIMKOJIN30M, KIIETOUHBIM
JIBIXaHUEM U CHHTE30M MOJIEKyJ1 ATO.
CpaBHuBaTh 3QHEKTUBHOCTD
OECKUCIIOPOTHOTO U KUCIOPOTHOTO
ITaIoB

4.3

BbuocunTes Oenka

Peaknun MaTpuyHOIrO CUHTE3A.
I'enetnueckas nadopmarnus u JJHK.
Peanuzanus renernueckoit nHbopManuu
B KJIeTKe. | eHeTHUEeCKUN KO UEro

PackpbiBaTh conepxaHue TEPMUHOB
W MOHATHUM: T€H, TCHETUYECKUHN KO,
MaTPUYHBIN CUHTE3, TPAHCKPUIIIIHS,
TPAHCIIAIMS, KOJIOH, aHTUKOJIOH,
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CBOMCTBA. TpaHCKpUNLIMSA — MATPUYHBIN
cunte3 PHK. Tpancusius — OnocunTes
Oenka. DTamnbl TPAHCIALUU.
KoaupoBanneamnnokucnor. P

0JIb puOOCOMB OHOCHHTE3E OETKa.
Jemoncmpayuu:

Ilopmpemwi: H.K. Konb1ioB.

Tabauyet u cxemwvi: «Ctpoenue [JHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE TEHAY,
«Cunres 6enkay, «Pemmukamus [JHK,
«['eHeTHYECKHI KOI.

Obopyodosanue: MOENIV- allTUTUKAIIAN
«¥Y nBoenue JIHK u Tpanckpunius»,
«buocunTes 6enkay

pubocoma, IeHTpasibHas J0TMa,
MOJICKYJIIpHAst OMOJIOTHS.

Onpenensatb CBOWCTBA FTEHETUYECKOTO
KoJ1a (TPUIIETHOCTh, OJTHO3HAYHOCTb,
BBIPOXKJICHHOCTh, YHUBEPCATIbHOCTb,
HETEPEKPHIBAEMOCTh, HEMTPEPHIBHOCTB ).
OnuchIBaTh 3Tkl peain3alun
HaCJIeICTBEHHOM MH(OpMAIUU B KIIETKE.
CpaBHUBATH peaKIMd MaTPUIHOTO
cunte3amosiekya PHK u Genka B kietke

4.4

Hexknerounsie
(bOpMBI KUZHU —
BUPYCHI

Hexnerounsie hopMbI KU3HA — BUPYCHI.
Hcropwust OTKpBITHSI BUPYCOB

(d. Y. BanoBcKuit).

OcoOEHHOCTH CTPOSHHUS U dKU3HEHHOTO
nuKJia BupycoB. bakrepuodaru.
bosie3nn pactenuid, )KUBOTHBIX

Y YE€JIOBEKAa, BHI3bIBAEMbBIC BUPYCAMHU.
Bupyc nmmyHnoneduimra yenoneka
(BUY) — Bo30yauTenb

CIT1[Ia. OGpaTHast TpaHCKPHUTIIIHUS,
peBepTasza u MHTerpasa.
[TpodunakTuka pacrpocTpaHeHHS
BUPYCHBIX 3a00JI€BaHUIA.

PackpriBath conepxaHue TEPMUHOB

Y TIOHSTHI: BUPYC, BUPYCOJIOTHA,
Karcu, 6akrepuodar, BUpyc
uMMmyHoaeduiuTa yenoseka (BUY),
OHKOTEHHBIE BUPYCHI.
XapakTepu3oBaTh BUPYCHI KaK
HEKJIETOUHYIO (hOpMY KU3HH;
0COOEHHOCTH CTPOCHHS

U )KU3HENIeATEIILHOCTH BUPYCOB.
OmnuceIBaTh KU3HEHHBIN ITUKIT BUPYCOB
UMMYHOC(PHIINTA YETOBEKA; pa3IndaTh
Ha pucynkax BTM ((Bupyc TabauHoii
Mo3aukHn), bakrepuodar, BUU.
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Jemoncmpayuu:

Ilopmpemuwi: J1. 1. IBaHOBCKHIA.
Tabauywl u cxemvl: «Bupyco,
«baktepuodarny; «CtpoeHue

W J)KU3HEHHBbIN KK Bupyca CITN /Ia,
OakTepuodaray.

Obopyoosanue: MOJENb CTPYKTYPbI
JIHK; MarauTHas MOJ1€1b-anILIMKaI1s
«CTpoeHue KIETKN»

O60CHOBBIBATH U COOJIIOIATH MEPHI
npodIIAKTUKN PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JI€BaHHIA
(pecniupaTopHBbIe, KEITyA0IHO-
KUIICYHbIE, KJICIIEBON SHIIE(ATHT,
BUY-unadexrms)

Hror

O 9aCOB IIO0 TCMC

6

Tema 5. Pa3MHoOkeHNe W MHIAMBHAYAJIbHOE Pa3BUTHE OPraHU3MOB

5.1

JKM3HeHHBIN MUK
KJIETKU. [lenenue
KJIETKA. MuTo3

1

KieTounbli IUKJII, UM )KU3HEHHBIN 1K
kietku. Marepdasza u Mutos.
[Iponeccrl, mpoTekaroniue B uHTEepdase.
Penukanus — peakiusi MAaTpU4HOTO
cunte3a JIHK. Ctpoenue xpomocom.
XPpOMOCOMHBII HAOOP — KAPUOTHII.
JIMTIIONAHBIN U TallJIONIHBIN
XPOMOCOMHBIE€ HA0OPHI. XPOMATHU/IBI.
[{uTosnornyeckre OCHOBBI PA3MHOKEHUS
Y UHJMBUIYAJIBHOTO Pa3BUTHS
OPraHu3MOB. [[elleHne KIIETKU — MUTO3.
Craaun muto3a. [Ipoueccsl,
MPOUCXOAIINE HA PA3HBIX CTAAUAX
MUTO3a. buosornyeckuii CMbICII MUTO3A.
[Tporpammupyemas TubGeIh KIETKA —
aroIITo3.

PackpriBaTh copepkaHue TEPMUHOB

Y TIOHATHUM: KJIETOYHBIN ITUKI,
uHTepdasza, peayrimKaims, XxpoMocoma,
KapUOTHUII, TAIUIOUIHBIN, TUTIIION AHBII
XPOMOCOMHBI HA0Op, XPOMATHU/IBI;
MHTO3 €ro cTaauu: npodasa, meradasa,
anagasza, Tenodasa.

OnuceIBaTh KU3HEHHBIN ITUKIT KJIETKU;
MEPEUYUCIIATh U XapaKTepru30BaTh
MEePUO/JIbl KIIETOYHOTO 1IUKJIA,
CpPaBHUBATH UX MEXIY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapHOTHUIIOB OPraHW3MOB, CPaBHUBATH
XPOMOCOMHBIEC Ha0OPHI KJIETOK.
CpaBHUBATh CTaIUA MUTO3A.

Paznuuars Ha MUKpoOIpenapaTax
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Jemoncmpayuu:

Tabauywl u cxemol: «KICTOUHBIN UKD,
«Pernmukanusa [JTHK», «Ctpoenue
XpPOMOCOMBI», « MUTO3»; MarHUTHas
MOJIeIb-anIIuKaIus «Jleaenue KIeTkny;
moxens JJHK.

Obopyodosanue: CBETOBOM MHUKPOCKOIT U
Mukponpenapat «Kaproknnes B KiieTkax
KOPEUIKA JTyKa.

Jlabopamopnsie u npakmuueckue
pabombol:

JlabopaTopnas pabota Ne 3.
«HabmroneHue MuTo3a B KJIeTKax
KOHUYMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»

Y PUCYHKAX CTaJINHA MUTO3A.
PackpbIBaTh OMOJIOTUYECKUNA CMBICT
MHUTO32

5.2

DopMmBbI
Pa3MHOYKEHUS
OpraHU3MOB

®dopMBI pa3MHOKEHHS OPTaHU3MOB:
0ecI10JI0€ U MOJIOBOE.

Buasr 6ecronoro pa3MHOXKEHHUS:
JleJIEHNE HAJIBOE U IOYKOBAHHUE
OJIHO- © MHOT'OKJICTOYHBIX,
CropooOpa3oBaHKe, BEreTaTHBHOE
pPa3MHOKCHHE.

HckyccTBeHHOE KJIOHUPOBAHKE
OpraHU3MOB, €TI0 3HAUYCHUE
JUISICEJIEKIIU .

[TonoBoe pazMHOXKEHUE, ETOOTIINYUS
oT O€ECIT0JIOTO.

PackpwiBaTh copepkaHue TEPMUHOB
Y TIOHSITUIA: PA3MHOXKECHUE, KIJIOH,
MTOJIOBBIC KJIICTKH (raMeThl),
ANLEKJIETKA, CIIEPMATO30M 1, 3UTOTA,
JICJICHHUE HAJIBOE, IIOUKOBAHUE,
criopyJisinus, parMeHTaIus,
BEreTaTUBHOE Pa3MHOXKEHHUE,
CEMEHHOE Pa3MHOKEHHUE, OTbIJICHHE,
JIBOMTHOE OTJIOJIOTBOPEHUE, TTOJIOBBIC
JKEJIe3bl, CCMCHHUKH, SMIHUKH,
OIUIOJIOTBOPEHUE (HAPYIKHOE,
BHYTpPEHHEE).
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Jemoncmpayuu:

Tabauywvl u cxemovl: «DOPMBI
Pa3sMHOXKEHUS OPTAHU3MOBY, «/IBOMHOE
OIUIOJIOTBOPEHUE YIIBETKOBBIX
pacTeHui», «/leenue KieTku
OakTepumn», «BeretaTuBHOE
pa3MHOXEHUE pacTeHui», « CTpoeHune
IIOJIOBBIX KJIETOK)»

XapakTepu3oBaTh 0COOEHHOCTH

U 3HaYeHHE OECToIoro

Y TIOJIOBOTO CIIOCOO0B

Pa3MHOXKECHUSI.

Boiaensats BUupl 0€crosioro
Pa3MHOXEHUST; BBISIBIISITH B3AUMOCBSI3H
MeXy hopMaMHu U CIocodaMu
Pa3MHOXEHUS, U X OMOJIOTHYECKUM
3HAYCHUEM.

Bnangets npriemMamMu BEreTaTUBHOTO
Pa3MHOXEHUS KyJIbTYPHBIX paCTEHUN
(Ha mpuMepe KOMHATHBIX).
XapaKkTepru30BaTh MOJIOBBIC KIICTKH:
SUIIEKICTKH, CIIEPMATO30HU/IbI;
BBISIBJISITh OCOOCHHOCTH

UXCTPOCHHSI

5.3

Meiios

Meiio3. Ctaguu meiio3a. [Ipoueccsi,
MPOUCXOIAIINE HA CTAIUAX Mel03a.
[ToBenenne XxpoMOCOM B MEHO3E.
Kpoccunrosep. buonornuecknii CMbICIT
Y 3HAYEHHE MEeH03a.

Jemoncmpavyuu:

Tabauysl u cxemol: «JleneHne KISTKI,
«Menos».

Obopyoosanue: mogenb JIHK;
MarHUTHas MOJEIb-aIInKAIHs
«JlemeHne KIETKN

PackpriBaTh comepxaHue TEPMUHOB

1 IOHATHI: MEH03, KOHbIOTALIUs
XPOMOCOM, TIepeKpecT (KPOCCUHTOBED)
XPOMOCOM, TaMETHI.

XapakTepu3oBaTh ME03 Kak crocod
KJIETOYHOTO ICJICHUST; ONTUCHIBATH MEHO03
10 CTaJusIM; CPABHUBATH CTAJNU MeHO03a
Y MHUTO3a.

Pa3nuyaTe Ha pUCYHKaxX CTauH MEN03a;
pacKpbIBaTh OMOJIOTMYECKOE 3HAUCHUE
Meno3a
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5.4 | O6paszoBanue ["ameTorenes — npouecc 06pa3oBaHus PackpeiBaTh coaep:kaHue TEPMUHOB
U pa3BUTHE MOJIOBBIX KJIETOK y>KHUBOTHBIX. Y TIOHSITUI: TaMETOTeHE3, CIEPMAaTOTeHE3,
MOJIOBBIX KJIETOK. [TosioBBIE jK€TIE3bI: CECMEHHUKU OOT€HE3, CIIEPMATO30U/l, AKPOCOMA,
OMm100TBOPEHHUE u suuHukd. OOpa3oBaHuE U pa3BUTHE ANLEKIETKA, TOJSPHBIE TEIbLIA.
MOJIOBBIX KJIETOK — TaMeT (criepMaro3oni, | XapakTepu3oBaTh 0COOCHHOCTH
SANUIIEKIIETKA) — CIIEPMATOT€HE3 raMeToreHe3a y KMBOTHBIX U €r0 CTaIHH;
u ooreHe3. OCOOEHHOCTH CTPOCHHS MIOJIOBBIE KJIETKH KMBOTHBIX U OMKCHIBATH
AWLIEKIIETOK U CIIEPMaTO30U10B. MPOIECC UX Pa3BUTHSL.
OmnonotBopenue. [lapreHorenes. CpaBHHBATH CIIEPMATOTEHE3 U OOTCHE3.
Jemoncmpayuu: OnuceIBaTh OMIOI0TBOPEHUE,
Tabnuyet u cxemsi: «IIpsamoen HenpsiMoe | OMOIOTMYECKOE 3HAUCHUE
pasButuey, «l'ametoreHes OIJIOJJOTBOPEHUS
y MJICKOIIUTAIOIINXH YEIOBEKaY.
Obopyodosanue: MOJEIL MeTadazHOU
XPOMOCOMBI, MUKPOCKOTII,
MuKpornpenapatsl «CriepMaTo30uabl
MJICKOITUTAIOIET 0y, « ANIeKIIeTKa
MIIEKOTTUTAIOIILIET O .
Jlabopamopnule u npakmuueckue
pabomol:
JlabopaTtopHas pabora Ne 4. «M3ydenue
CTPOCHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpPOIperapaTaxj»
5.5 | UnauBugyanpHOE NuauBuyansHOE pa3BuThe (OHTOreHe3). | PackpwiBaTh coqepikaHne TEPMUHOB
pa3BUTHE OMOpHOHANIBHOE Pa3BUTHE Y TIOHSATUI: OHTOT'€HE3, IMOPUOTEHE3,
OpraHU3MOB (oMOpHorenHe3). Jrarnbl SMOPUOHATILHOTO | 3UT0Ta, IPOOICHHUE, OJIaCTOMEpHI,

Pa3BUTHA Y TIO3BOHOYHBLIX )KHUBOTHBIX:

MopyJa, 6actysa, 6J1acTOIeb,
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IpobIieHue, racTpyJIsIus, OpraHOTeHE3.
[TocTamOproHanbHOE pa3BUTHE. THIIBI
MOCTIMOPHUOHAIBHOTO Pa3BUTHSL:
npsiMoe, He TpsiMoe (JTMIMHOYHOE).
BiusHue cpenbl Ha pa3BUTHE
OpPraHU3MOB; (PAKTOPBI, CIIOCOOHBIE
BBI3bIBATh BPOKJICHHBIE YPOJICTBA.

Poct u passutne pacrennii. OHTOreHe3
LBETKOBOI'O PACTEHUSI: CTPOCHUE CEMEHH,
CTaJNM Pa3BUTHSL.

Jemoncmpayuu:

Tabnuywvl u cxemol: «OCHOBHBIE CTAUU
OoHTOreHe3ay, «IIpsmoe u Henpsmoe
pa3BuUTHE», «/BOMHOE OIJIONOTBOPEHUE
YUBETKOBBIX PACTEHUI

racTpyJia, HelpyJia, OpraHOreHes;
3apOABIIIEBBICIIUCTKHU: IKTOAEPMA,
Me30/IepMa, SHTOJEPMa;
MOCTAMOPUOHAIBHOE Pa3BUTHE: MIPSIMOE
1 HenpsiMoe (JTMIMHOYHOE); MeTaMop(o3,
Meracropa, MUKpPOCIIOpa, MbUIbIEBOE
3€pPHO, CIEPMUH, 3aPOABIIIEBBIA MEIIOK,
JIBOMHOE OIJIOIOTBOPEHHUE.
OnpenensiTe 3Tanbl SMOPUOHAIBHOTO
Pa3BUTHS XOPJIOBBIX Ha CXeMax

U TperapaTax ¥ OMUCHIBATH MPOIIECCHI,
MIPOUCXOISIIINE HAa KAKIOM JTarle.
CpaBHUBATH IEPUO/IBI OHTOIEHE3A;
MPSIMOE U HETIPAMOE (JIMYMHOYHOE)
MOCTAIMOPHUOHAIBHOE Pa3BUTHE,
3apOABIIIN YeJIOBEKA U IPYTUX
XOP/IOBBIX.

OOBACHITH OMOJIOTUYECKOE 3HAUCHHE
pa3BUTHS C METaMOP(HO30M;
OTpHULIATEIHLHOE BIIUSHUE aJTKOTOJIS,
HUKOTHHA U JAPYTUX TEPATOT€HHBIX
(akTOpOB Ha pa3BUTHE 3aPO/IbIIIA
YeIoBeKa.

OnuceIBaTh MPOLECC ABOMHOTO
OTTOIOTBOPCHHMS Y IIBETKOBBIX
pacTeHuin

HToro yacoB nmo teme
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Tema 6. HaciiencTBeHHOCTh M K3MEHYHUBOCTH OPraHU3MOB

6.1 | I'eneTuka — Hayka 1 [IpenmMer u 3a7a4M TEHETUKH. PackpriBaTh conep:kaHue TEPMUHOB

0 HACJIEACTBEHHOCTH Ponb nuronoruu u sSMOpHoI0OTUU Y TIOHATHI: T€H, TEHOM, T€HOTHII,

Y U3MEHYUBOCTU B CTAHOBJICHUH I'€HETHUKU. BKitaz (dbeHOoTHUII, XPOMOCOMBI, AJIJICNIbHBIE T€HBI
POCCUICKUX U 3apyOEKHBIX YUEHBIX (ayenu), rOMO3HUroTa, FeTEPO3UTOTA,
B pa3BUTHE TEHETUKH. METO/IbI TEHETUKHA | JOMUHAHTHBIN MPU3HAK (T€H),
(ruOpUIOIOTUYECKUH, PELECCUBHBIN MPU3HAK (T€H), YucTas
LUTOI€HETUYECKU M, MOJIEKYIIIPHO- JVHUSL, THOPU.
TEHETHUYECKUN ). IlepeuncnsaTh U XapakTepU30BaTh
OCHOBHBIE T€HETUYECKNE TTOHATHS. METO/Ibl TEHETUKH: THOPUIOJIOTUYECKHI,
I'eneTnueckas CHMBOJIMKA, LATOI€HETUYECKUI, MOJIEKYJISIPHO-
UCIIOJIb3Yy€EMasi B CXEMax CKPEILMBAHUMN. I€HETUYECKUI; JIOMUHAHTHBIE
Jemoncmpayuu: Y PELIECCUBHBIE IPU3HAKU PACTEHUM
llopmpemuwi: I'. Menpnens, T. Mopras, Y )KUBOTHBIX.
H. 1. Basunosg, C. C. UeTBepuKoB, ITonmp30BaTHCA Fr€HETUUECKON
H. B. Tumodeen-PecoBckuii. TEPMHUHOJIOTHEN U CUMBOJIMKON
Obopyoosanue.: MOJENb- allTUTUKALUS JUIS 3aIIMCU T€HOTUIINYECKUX CXEM
«MoHOrHOpUIHOE CKPELUBAHHUEY, CKpELIMBaHUS
repbapuii «['opox moceBHOI

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACJIEI0BAHMUS PackpeiBaTh conep:kaHue TEPMUHOB

HACJIEI0BAHMS IIPU3HAKOB, YCTaHOBJICHHBIE Y TIOHSTHI: MOHOTUOPHUIHOE

[IPU3HAKOB. I'. Mennenem. MoHorubpuHoe CKpeniuBanue, (EeHOTUITHUECKHE

Monorubpuanoe CKpelIuBaHue. 3aKOHeAMHO00pa3us IpyNIbl, THOPUIOIOTMYECKUN METO/I,

CKpELIMBaHNE ruOpuI0B NepBOro nokoyieHus. [IpaBuno | 4ucThie TUHUM, TOMUHUPOBAHUE T'€HOB

JOMUHUPOBAHMS. 3aKOH pacIIeTICHUS
MPU3HAKOB. [ MMOTE3a YUCTOTHI TaMeET.
[TosiHOEHM HEMOJIHOE TOMUHUPOBAHUE.

(TmoJiHOE, HETIOIHOE ), paclIeIIeHHe
B ITOTOMCTBE.
OnuceIBaTh METOIUKY MTPOBEICHUS
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Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabauysl u cxemovl. «MOHOTUOPUTHOE
CKpELIMBAaHUE U €r0 IUTOICHETUYECKas
OCHOBa», «3aKOH PacCIICIIEHUS U €r0
LHUTOT€HETHYECKAs] OCHOBa», «3aKOH
YUCTOTHI TAMET).

Obopyoosanue:

MoOJeNH-anIuKauu « MoHOTuOpuaHOE
CKpeuiuBanue», «Hemomnnoe
JOMHHHUPOBaHUE», repoapuid «I opox
IIOCEBHON

I'. MeH1e11eMOTIBITOB 10 U3YYEHUIO
HACJIEIOBAHUS OJIHOU Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpeiBaTh conaep:kaHue 3aKOHOB
eIMHOO00pa3usi THOPUIOB IEPBOTO
MTOKOJICHUS U 3aKOHA PACILIETUICHHUS.
OOBICHATH TUIIOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMbl MOHOTHOPUTHOTO
CKpeNIMBaHus, OOBACHSITH €T0
LUTOJIOTUYECKHE OCHOBBI M PEIIATH
TEHETUYECKUE 3a0a4U

Ha MOHOTHOpUJIHOE CKpEIMBAHUE

6.3

Jurubpuxoe
CKpelIBaHue.
3aKOH HE3aBHCHUMOT'O
HACJeIOBaHUS
MIPU3HAKOB

JluruOpuaHoe ckpeluBanue. 3aKkoH
HE3aBHUCUMOTO HACJIeIOBAHUS
NpU3HAKOB. [luTOreHeTHuecKre OCHOBBI
JUTHOPUIHOTO CKpPEUIUBAHUSI.
AHaIM3UpPYIOLIEe CKPEIINBaHUE.
Hcnonb3oBaHue aHATU3UPYIOIIETO
CKpEILUBAHUS JIJISl OTIPEACIICHUS
TE€HOTHUIIAa OCOOH.

Jemoncmpayuu:

Ilopmpemuwi: I'. MeHiemb.

Tabnauyvt u cxemwvl: «JIurudpuaHoe
cKpernuBanuey, «l{uromornyeckue
OCHOBBI JUTHOPUTHOTO CKPEIIIBAHUS.
Obopyoosanue. MOJENb- alITUTAKAIIIS
«JIuruOpuHOE CKpEIIUBaHUEY

PackpsiBaTh conep:kaHre TEPMUHOB

1 TIOHSATHI: TUTHOPHUITHOE CKpEIIMBaHUE,
AHAIM3UPYIONIEE CKPEIIMBAHUE.
OmnmceiBaTh OonbITH I'. MeHaens

10 U3YYEHUIO HACJICIOBAHMS JBYX Tap
MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpriBaTh copepkaHue 3aKOHa

HC3aBHUCHMOI'OHACJICAOBAHNA IIPU3HAKOB.

IIprmeHsITP MaTEMaTUYECKUNA paCUET
C TIOMOUIBIO METOJA MEPEMHOKEHUS
BEPOSITHOCTEW U 3alUCh C MOMOIIBIO
(hCHOTHITHMYECKUX PAJTUKATIOB
pacileruieHrs MPU3HAKOB Y TOTOMKOB
1o (EHOTHITY Y TCHOTHUITY.
3anuchiBaTh CXEMbl TUTHOPUIHOTO
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CKpEILMBaHUs, OOBSICHITH €TO
LIATOJIOTUYECKNE OCHOBBI U PEIIATh
TeHETUYECKUE 3a/1a4H Ha TUTHOPHUIHOE
CKpELIMBAHNE

6.4

CuermieHHoOe
HacJIeJOBaHHUE
MIPU3HAKOB

CuenyieHHOE HacleJOBaHUE TPU3HAKOB.
Pabota T. MopraHa 1o clierjieHHOMY
HaclieI0BaHHI0 TeHOB. HapymieHue
CLICIJICHHS TEHOB B PE3YJIbTATE
KPOCCUHTOBEpa. XpOMOCOMHAs TEOPUS
HACJIEICTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpayuu:

Ilopmpemuwi: T. Mopras.

Tabnuywl u cxemol: «Menosy,
«I'eneTnueckue KapThl PACTCHUH,
KUBOTHBIX U YEIIOBEKaAY,
«B3aumopaelicTBre aljieIbHBIX T€HOBY.
Obopyoosanue.: MUKpoOIIpenapar
«JIpo3oduna» (Hopma, MyTartuu GopmsI
KPBUIBEB U OKPACKU TE€Ja), MUKPOCKOIL,
Mozenb-anmukamnus «llepekpect
XPOMOCOM.

Jlabopamopnuvie u npakmuueckue
pabombol:

Jlabopatopnas padota Ne 5. «3yuenue
pe3yJIbTaTOB MOHOTUOPHUIHOTO

U IUTHOPUTHOTO CKPEIIUBaHUS

PackpriBaTh conepkanne TEPMUHOB

Y ITOHATUH: CLIETUICHHOE HACJIEI0BAHNE
IPU3HAKOB, PEKOMOMHALINS T€HOB,
TEHETUYECKUE KapThl XPOMOCOM,
MOPTraHn/A.

Ha3piBaTh OCHOBHBIE MMOJIOKEHUS
XPOMOCOMHOU TEOPUHU
HacnencTeeHHoCcTH 1. Moprana;
pPacKphIBaTh COJIEpKaHUE padOThI

T. Moprasa 1o CueljIeHHOMY
HACJIEOBAHUIO T€HOB U IPUYHHBI
HapylIEHUs CUEIICHUS] MEXK 1Y T€HAMHU.
3anuchIBaTh CXEMbI CKPELTUBAHMS

IIPY CLECIICHHOM HACJIeI0BaHUH,
OOBSACHSATH NPUYMHBI PEKOMOMHAIIUU
I'€HOB, ONPEAEIIATh YACIIO IPYIIII
CLCIIJICHUs] T€HOB; PEIIaTh TEHETUYECKUE
3a/1a4M HA CLIETUIEHHOE HACJIEeA0BaHUE
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y Ip030(HIIBI HA TOTOBBIX

MHKpOIIpenapaTax»

6.5 | I'eneruka moa. I'enernka nmona. XpoMocomMHOE PackpbIBaTh cofiepkaHue TEPMUHOB
Hacnenosanue OIIpeaEeIeHHE oJIa. AyTOCOMBI Y TIOHATUI: XPOMOCOMHBII HAa0op,
IIPU3HAKOB, U TIOJIOBBIE XPOMOCOMBI. ['OMOTaMeTHbIE | ayTOCOMBI, ITOJIOBBIE XPOMOCOMBEI,
CLEIICHHBIX C IT0JIOM Y T€TEPOraMeTHBIE OPTaHU3MBI. TOMOTaMETHBIN TIOJI, T€TEPOTaMETHBIN

Hacnenosanue npru3HakoB, CHEIUICHHBIX | I1OJI, CLIETUIEHHOE € IIOJIOM HACJIEA0BAaHNE
C IIOJIOM. IIPU3HAKOB.
Jemoncmpayuu: OOBSICHATH ITUTOJOTHYECKHE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0 MEXaHU3MA OIIPEIECIICHUS
H.M. BaBuiios. 110J1a y pa3JINYHbIX OPraHU3MOB.
Tabnuywvl u cxemvi: «I'eHETHKA MTOJIAY, CpaBHHBaTh 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACIIEOBaHUS, HACJICIOBAHUS IPU3HAKOB, CLIETUIEHHBIX
CLIETIEHHOTO C MOJ0M», «KapnoTursl Y HE CLEIUVICHHBIX criosioM. Pemars
YeJI0BEKa U KUBOTHBIX)» TEHETUYECKHUE 3a/1a4X Ha HACJIEIOBAHNE
CLCIJICHHBIX C II0JIOM IPU3HAKOB

6.6 | I3MeH4YnBOCTS. N3meHunBOCTh. BHabl N3MEHUNBOCTH: PackpriBath conep:xkaHue TEPMUHOB
Henacnencreennas HEHACJIEICTBEHHAs U HACIICCTBEHHAS. Y TIOHSATHI: ”3MEHYUBOCTb,
U3MEHYUBOCTh Ponb cpenpl B HEHACIEACTBEHHOM HACJICCTBEHHAs U3MEHYUBOCTb,

WU3MEHYMBOCTU. XaPAKTEPUCTUKA
MOIU(PUKATUIOHHOW U3MEHUYHUBOCTH.
BapuanuuonHsbii psa v BapuallOHHas
KkpuBas. Hopma peakuuu npusHaka.
KonnuecTBeHHBIE M KAYECTBEHHBIE
IIPU3HAKU U UX HOpMA PEAKLINH.
CroiicTBaMO M (PUKAIIMOHHOMN
VU3MEHYMBOCTH.

HEHACJIEACTBEHHAs U3MEHYUBOCTD,
MO U (DUKAIIMOHHAS U3MEHYUBOCTb,
BApHUAIIMOHHBIN PsIJI, BApHAHTA,
BapuallMOHHAsT KPUBas, MPU3HAK,
HOpMa PEaKINH, KOJTHICCTBSHHBIC
1 Ka4eCTBCHHBIC TIPU3HAKH.
KimaccudgummpoBaTh BUIBI
W3MEHYMBOCTH U BBIABIATH UX
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Jemoncmpayuu:

Tabauywvl u cxemvl: «Buapbl
U3MEHUYUBOCTIY, «MoaudukamoHHas
M3MEHUYHUBOCTDY.

Jlabopamopnvle u npakmuueckue
paoomul:

JlabopatopHas padota Ne 6. «3yuenue
MOAU(UKAIMOHHON N3MEHUNBOCTH,
MOCTPOEHUE BapUAIMOHHOTO Psija

Y BapUallMOHHOW KPUBOW»

OMOJOrMYeCKHEe 0COOEHHOCTH.
IlepeuncnsaTh cBOMCTBA
MOAU(PUKAIMMOHHON N3MEHIUBOCTH

1 OOBICHATH €€ 3HaUYCHUE

JUJIS1 OPTaHU3MOB.

Pa3znuuaTh KOJIM4YECTBEHHBIE

Y Ka4eCTBEHHBIC NTPHU3HAKH; CTPOUTH
BapUAIIMOHHBIN PsiJI, BAPUAIIMOHHYO
KPUBYIO, BBIUHCIISTh CPEIHEE 3HAUCHHC
MpU3HaKa

6.7

HaCJIeI[CTBeHHaH
N3MCHYHNBOCTD

HacnencrBenHnast, uny reHOTUITAYECKAs
u3MeHunBoCcTh. KoMOnHaTHBHAs
W3MEHYMBOCTh. MeHO03 1 NOJI0BOM
IpolLIecC — OCHOBa KOMOWHATUBHOM
U3MEHYMBOCTU. MyTallMOHHAS
U3MEHYMBOCT.

Knaccudukanus mytanmii: TeHHbBIE,
XPOMOCOMHBIE€, TEHOMHBIE.
YacToTa v NpUYNHBI My TalUN.
MyTarennbie GaKkTOPBHI.

3aKOH TOMOJIOTHYECKUX PsIJIOB

B HACJIEJICTBEHHON U3MEHYMBOCTHU
H. 1. BaBusnioBa. Buesinepnas
HACJIEICTBEHHOCTh U U3MEHUYUBOCTb.
Jemoncmpayuu:

Ilopmpemui: I'. ne ®pus, H. 1. BaBuios.

Tabauyvt u cxemwvl: «MyTallMOHHAS

PackpriBaTh conep:xkaHue TEPMUHOB
Y IIOHATHI: HACJICACTBEHHAs
U3MEHYMBOCTh, KOMOWHATUBHAS
U3MEHYUBOCTh, MyTAallMOHHAS
U3MEHYUBOCTb, MyTaHT, MyTallUU:
T€HHBIE, XPOMOCOMHBIE, T€HOMHBIE;

IMOJIMINNIONINSA, aHCYILIION WA, MyTar CHEI.

XapakTepu30oBaTh HACIEICTBEHHYIO
W3MEHUYHMBOCTb; (OPMYIHPOBATH 3aKOH
TOMOJIOTUYECKUX PSAIOB

B HACJIE€JACTBEHHOW U3MEHYMBOCTHU

H. U. BaBunosa u 0o0BSACHATH €r0
3HaYeHUeJIsl OMOJIOTUU U CEJIEKIIUU.
KnaccuduimpoBats MyTanuu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE Y TPUBOJIUTH
[IPUMEPBI My TaLUM.

OOBICHATH NPUYMHBI BO3SHUKHOBEHUS
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W3MEHYUBOCTHY.

Obopydosanue: MUKPOCKOII,
Mukponpenapar «/Ipozoduiia» (Hopma,
MyTaruu GOpMbI KPBUTBEB B OKpacka
Tesa); KOMHATHBIE PACTEHUS C TIECTPO
OKpPacKoOM JINCTHEB.

Jlabopamopnsie u npakmuueckue
pabombol:

JlaboparopHas padota Ne 7. « AHanu3
MyTalui y 1po30(uiibl Ha TOTOBBIX
MHUKpOIIpenapaTax»

MYTalui, posib (PaKTOPOB-MyTareHOB.
CpaBHUBaTh BUBI MyTalluii; BBISIBIIATH
IIPUYUHBI HACJIEACTBEHHOU
M3MEHUYMBOCTU, UCTOUYHUKHU MyTareHOB
B OKpYKarolei cpene (KOCBEHHO).
XapakTepu3oBaTh BHESJEPHYIO
HACJIEICTBEHHOCTh U U3MEHUYUBOCTh

6.8

['eneTuka 4yegoBeka

I'enernka yenoseka. Kapuorun
YEeJI0OBEKA.

OCHOBHBIE METO/Ibl TCHETUKH YEJIOBEKA:
IreHeaJIOrnYeCKHi, OJIU3HEIOBBIH,
IIUTOTCHETHYCCKHM, ONOXUMUUCCKUI,
MOJIEKYJIIPHO-TEHETUYECKUM.
CoBpeMeHHOE OIpe/IeSICHUE TeHOTUTIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHUE, B TOM UYHCIIE

¢ nomMoiwto ITI1P-ananu3a.
HacnencrBennble 3a001€BaHUS
YeJI0BEKa: TeHHEIE 00J1e3HU, 001e3HU

C HACJICACTBEHHOM
MIPEAPACIIOIOKEHHOCTHIO, XPOMOCOMHBIE
6one3nn. ComaTHyecKue

Y T€HEPATUBHBIE MyTallUH.

PackpbIBaTh coqiep>kaHre TEPMUHOB

Y TIOHSATHI: KApUOTHII YEIOBEKA,
LATOI€HETUYECKUI METO/,
reHeaJorHuecKuii METo/, pOJAOCIOBHBIE,
OJIM3HEOBBIA METOJI, HACIEICTBEHHbIE
0omne3Hu: (MOHOTECHHBIE,

C HACJEICTBEHHON
MPEIPacOI0KEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TE€HETUYECKOE
KOHCYJIbTUPOBAHUE.

[lepeuncnsiTb 0COOEHHOCTH U3yUEHUS
T€HETUKH Y€JIOBEKA; MPUBOJIUTD
MpUMEPHI HACIIEICTBEHHBIX O0JIe3HEeN
YeJIOBEKa, XapaKTepU30BaTh METObI UX
npoduIaKTUKHU; 000CHOBBIBATH 3HAUEHHUE
MEINKO-TEHETUYECKOT O
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CrtBosioBbie KieTKU. [IpuHIMIIBI
3I0pPOBOT0 00pa3a KU3HU, TUATHOCTHKH,
pOoUIAKTUKHY U JICUCHUS TCHETUICCKHUX
OonesHei. Meauko-TeHETHIECKOe
KOHCYJIbTUPOBaHKE. 3HAUYCHUE
MEIUIIMHCKOM T€HETUKHU

B IIPEOTBPAIICHUH U JICUEHUU
TeHEeTUYECKHUX 3a00JIeBaHM YeIOBEKa.
Jemoncmpayuu:

Tabnuywvl u cxemol: «HacnenoBanue
pesyc-dakropay, «['eHeTHKa rpyI
KPOBUY.

Jlabopamopnule u npakmuyeckue
pabomboi:

[TpakTuaeckas pabora Ne 2.
«CocTtaBiieHHE U aHAJIU3 POJAOCIOBHBIX
YEJIOBEKa»

KOHCYJIbTUPOBAHHSI.
BhIsSBISATE U CpaBHUBATh MEXIY COOOM
JIOMUHAHTHBIE Y PELIECCUBHBIE IIPU3HAKU
YEIJI0BEKA.

CocCTaBiATh U AHAIM3UPOBATH
POIOCIIOBHBIE YEI0BEKA

Htoro yacoB no teme 8
Tema /. Cesiekuusi OpraHusMoB, OCHOBbI OMOTEXHOJIOTUH
7.1 | Cenexuus Kak HayKa 1 Cerneknus Kak HayKa U IPoIiecc. PackpsiBaTh cojepxkaHue TEPMHUHOB

U TIpoIrecc

3apOoKIECHUE CENEKIMU U JOMECTHUKALIUS.
Yuenue H. U. BaBuinosa o uenrpax
MHOT000pa3usi U MPOUCXOKACHUS
KYJBTYPHBIX PACTCHHM.

L{eHTpbI MPOUCXOKICHHS JOMAITHUX
AKUBOTHBIX.

Copr, nopozaa, mramMm.

Y TIOHSTHM: CEJIEKIUs, COPT, MOPOJa,
ITaMM, JIOMECTUKAIMS,

WJIM OJJOMAIlIHUBaHUE, LICHTPbI
MHOT000pa3us U MPOUCXOKIACHUS
KYJIbTYPHBIX PACTCHHUN

U KMBOTHBIX, THOpHUIU3ALINSA,
MCKYCCTBEHHBIN 0TOOD.
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Jemoncmpayuu:

Ilopmpemui: H. 1. BaBunos.
Tabauyvt u cxemol. kapTa «LleHTpHI
MHOT000pa3us U MPOUCXOKICHUS
KYJIbTYPHBIXpacTeHUI», «I1opobl
JOMaIIHUX KUBOTHBIX», «CopTa
KYJBTYPHBIX PACTEHUIN.
Obopyodosanue: MyJsIKY TIII0I0B

1 KOPHEIUIOAO0B IUKUX (PopM 1
KYJBbTYpPHBIX COPTOB PAaCTEHUI;
repbapuii «CenbCKOX03SICTBEHHBIC
pacTeHHsD)

Ha3bpiBaTh U CpaBHUBATH OCHOBHBIEC
ATaIlbl Pa3BUTHUSI CEJICKIIUH.

N3narate yuenne H. 1. BaBunoBa

O LIEHTPaX MPOUCXOKICHUS KYJIbTYPHBIX
pacTeHMI; pa3auyaTh HEHTPHI HA KapTe
MHUpA, CBSI3bIBATH UX MECTOIMOJIOKEHUE
C 0YaramMu BO3HUKHOBEHUS IPEBHEUIITUX
[UBUJIN3ALIUN.

CpaBHHBATh cOpTa KyJIbTYPHBIX
pacTeHUM, MOPObI JOMAITHUX
KUBOTHBIX U UX JUKHUX ITPEIKOB.
OueHuBaTh POJIb CENEKIUU

B 00€CIIEUeHUH MPOJOBOJILCTBEHHON
0e30I1aCHOCTH YEJI0BEYCCTBA

7.2

Metonap! 1
JIOCTUKEHHUS
CEJIEKLIUH PACTEHUIN
Y KUBOTHBIX

CoBpeMEHHBIE METO/IbI CEJIEKIUU.
MaccoBblii 1 UHANBUAYAIbHBINA OTOOPHI
B CEJICKLIMU PACTEHUN U JKUBOTHBIX.
OueHka 3KcTepbepa.
biM3KOpOACTBEHHOE CKPEIMBAHUE —
UHOpuANHT. Yucrast TuHuS.
CxpelrBaHue YUCTHIX JTUHUMN.
['erepo3suc, niu rubpuaHas cuia.
Heponcreennoe ckpemmBanue —
ayTOpuauHr. OtnaneHHas
TUOpUIU3AINS U €CYCIIeXH.
HckycCcTBEHHBIN MyTareHes U IOJIyYEeHUE
NOJIMIUIOUIOB. JIOCTHIKEHUS CENEKINN

PackpriBaTh comepxaHue TEPMUHOB

Y TIOHSITUI: UICKYCCTBEHHBIN 0TOOD,
MacCOBBII OTOOP, MHAMBUAYATbHBIHI
0T00p, IKCTEPHEP, OTUZKOPOJACTBEHHOE
CKpeIlUBaHUE, YUCTasl JTUHUS, TETEPO3UC,
HEPOJCTBEHHOE CKPEIINBAHHUE,
MCKYCCTBEHHBI MYyTareHes,
nonurionibl. CpaBHUBATH (POPMBI
MCKYCCTBEHHOT'O 0TOOpa (MaccoBOTO

Y UHIUBUYaJIBHOTO), BUIBI
rubpuan3anuu (6JIM3KOPOICTBEHHON

U OTJIaJIEHHOW ), CTOCOOBI MOTYUYEHUS
MOJIUTIOUOB.
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pacTeHHI, 5)KUBOTHBIX
MMHUKPOOPTaHU3MOB.
Jemoncmpayuu:

Iopmpemwi: 1. B. Muuypus,

I'. JI. Kapnieuenko, M. ®@. 11BaHOB.
Tabauywl u cxemol: «OTHATCHHAS
rubpuanzanus», «PadboTel akajgeMuka
M. @. UBaHoBay, «Ilomumnmongus».
Obopyoosanue.: MyJSHKH TUIOI0B U
KOPHEIUIO0B AUKUX (POpM U
KYJbTYPHBIX COPTOB PACTEHUM.
Jlabopamopnwie u npakmuueckue
pabombol:

Dkckypeusi «OCHOBHBIE METO/IBI U
JTOCTUKEHUS CEJIEKIIUU PACTCHUM U
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIHIO,
IUIEMEHHYIO0 depmy,
COPTOUCTIBITATENIBHBIA Yy4aCTOK

WJIH TETTHIHOE XO3SIMCTBO)

[TpuBOIUTE MPUMEPHI JOCTUKECHUN
CEJICKLIUH PACTECHUN U JKUBOTHBIX

7.3

buorexaonorusa
KaK OTpaciib
MPOM3BO/JICTBA

buorexnonorus KakK 0oTpaciib
IPOU3BOJICTBA. | €HHAsA MHKEHEPUS.
Otanbl co3nanus pekomOuHanTHOM JIHK
Y TPAHCT€HHBIX OpraHu3MoB. KiierouHnas
uHxxeHepusa. Kinerounblie KyJIbTypBl.
MUKpPOKIIOHAIBHOE Pa3MHOKEHHE
pacrenuii. KnonupoBanue
BBICOKOIIPOYKTUBHBIX

PackpbIBaTh cosiepkaHUE TEPMUHOB

Y TIOHSITHI: OMOTEXHOJIOTUSl, KJIETOYHAs
WHXEHEPUsl, TeHHAIMHKEHEPU s,
KJIIOHUPOBAHKE, TPAHCTCHHbIE
opranu3Mmsbl, ' MO (renernuecku
MOAU(PUIMPOBAHHBIE OPTraHU3MBbI).
XapakTepu3oBaTh OMOTEXHOJIOTHIO KaK
OTpacib MPOU3BOJICTBA, OCHOBHBIE
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CEIBbCKOXO03SIMCTBEHHBIX OPTaHU3MOB.
DKOJIOTHYECKHE U ATUUECKHE TTPOOIEMBI.
I'MO — reneTruuecku
MOAUGUITIPOBAHHBIE OPTAHU3MBI.
Jemoncmpayuu:

Tabauyvt u cxemvi: «OOBEKTHI
omoTexHoJorHm», «Kietounsle
KYJBTYPBI U KIOHUPOBAHHEY,
«KOHCTpyHpOBaHHUEHN TEPEHOC TEHOB,
XPOMOCOM

JIOCTHKEHUS OMOTEXHOJIOTHH B 00JIaCTH
MIPOMBITIUICHHOCTH, CEJTLCKOTO XO3MCTBA
A MEIUILINHEI.

[TepeunciaTh U XapaKTepHu30BaTh
OCHOBHBIEMETOIBI U JTOCTHKECHUS
OMOMH)KEHEPHU.

OOGcyx1aTh SKOJOTUYECKHE

U DTUYECKUE aCIEKThI HEKOTOPBIX
HCCJIeOBAaHHI B 00JIaCTH
OMOTEXHOJOTHH (KJIOHUPOBAHMS,
HCKYCCTBEHHOTO OILIOJIOTBOPEHUS,
HaIpaBJICHHOTO NU3MEHEHHUS F'eHOMa

1 CO3/IaHUsI TPAHCTCHHBIX OPTaHU3MOB)

Hroro yacoB no teme 3
Pe3epBHoe Bpemst 1
OBHIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC

HaumenoBanue
pa3aenoB U TEM
y4eOHOT0 mpeameTa

No
/11

KomauuectBo
4acoB

[IporpammHoe conepkanue

OCHOBHBIE BUIBI AEITEILHOCTH
oOydJaronmxcs

Tema 1. DBoronoHHas OHOJIOTHSA

1.1 | DBomronus 1 METOIBI

€C U3YyUCHUA

1

[IpeanocbUIKM BOBHUKHOBEHUS
HBOJIIOIIMOHHON TEOPUU. DBOJIIOIIMOHHAS
TEOpHUs U €€ MECTO B OMOJIOTHUHU.
BrnusiHue 3BOIOLIMOHHON TEOPUU

Ha pa3BUTUE OMOJIOTUU U APYTUXHAYK.
CBuaeTenpcTBa 3BOJIIOIUN.
[TaseonTONOrMUECKKE:
MOCJIEA0BATEIbHOCTD IMOSBJIEHUS BUIOB
B [MAJICOHTOJIOTUYECKOM JIETOIUCH,
nepexoaHbie POPMBI.
buoreorpaduueckue: cxoacTBo

u paznuune dayH udiop MaTEPUKOB
U OCTPOBOB. DMOPHUOIOTUYECKHUE:
CXOJICTBau Pa3In4usi IMOPHUOHOB Pa3HBIX
BUJIOB MTO3BOHOYHBIX.
CpaBHUTEIILHO-aHATOMUYECKUE:
TOMOJIOTUYHbBIC, aHAJIOTUYHBIE,
PYJIMMEHTapHBIC OpTaHbl, aTABU3MBI.
MonekynsipHO-OnOXUMHUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX

PackpbIBaTh cojiepkaHue TCPMUHOB
Y TTOHSATHI: SBOJIIOIHNS, TICPEXOTHBIC
(hopMBbI, PUIOTCHETUYECKUE PSIJIBI,
BHJIBI-DHJIEMUKH, BUJIBI-PEIIUKTHI,
3aKOH 3apO/IBIIIEBOrO CXOJICTBA,
OMOreHEeTHYECKUH 3aKO0H,
TOMOJIOTHYHBIC i AaHAJIOTUYHBIC
OpTaHbl, pyIUMEHTAPHBIC OPTaHBI,
aTaBU3MBI.

[TepeunciaTh OCHOBHBIC ATAIBI Pa3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapakTepru30oBaTh CBUACTECIIHCTBA
HBOJTIOIMU: TIAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOJIOTHIECKHE, CPABHUTEIIHHO-
aHATOMUYECKHUE, MOJICKYJISIPHO-
OMOXUMHUYECKHE.

[IpuBOIUTH MPUMEPHI MEPEXOTHBIX
dhopM opraHu3MoB, (PUIOTCHETHICCKUX
PSIOB.

[IpuBoauTh (HOPMYIUPOBKH 3aKOHOB
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MeTa00IMYECKUX MYTEeH y BCEX JKUBBIX
OpraHU3MOB.

Jemoncmpayuu:

lopmpemuwi: K. Jlunnen, X. b. Jlamapxk,
Y. Japsun, B. O. KoBanesckui,

K. M. bap, O. I'ekkenb, @. Mroiep.
Tabnuywvl u cxemol: «PazBurue
OpraHUYECKOro MUpa Ha 3eMJIe,
penbedHbIe TAOTUIBI «3apOIbIIIN
MTO3BOHOYHBIX )KUBOTHBIX),
«ApXEONTEPUKCY.

Obopyodosanue: dbuoreorpapuyeckas
KapTa MHUpa; KoJeKuusa «DopMbl
COXPAHHOCTU UCKOTAEMBbIX KUBOTHBIX
U PacTEHUID; BIIAKHbIC MperapaThl
«Pa3BuTtne Hacekomoro», «Pazsurtue
JISITY LKD)

OHMOT€HETUUECKOIO U 34pOAbIIICBOTO
cXoAacTBa

1.2

Uctopus passutus
NpPEICTaBICHU I
00 IBOITIOINH

OposonioHHas teopus Y. JlapBuHa.
[IpeanochbuUIKM BOBHUKHOBEHUS
JTapBUHU3MA. [[BIKYIIIME CUITBI
HBOJTIOIMY BUJOB 10 JlapBUHY
(M30BITOYHOE PA3MHOKEHUE

IPU OTPaHUYCHHOCTH PECYPCOB,
HeompeaeeHHas: N3MEHYNBOCTbD,
O0opb0a 3a CyIIecTBOBAHHUE,
€CTECTBEHHBII 0TOOD).

CunrteTnyeckas TCOPHUA 3BOJIIOINHA

PackpriBaTh copepxanue TEpMUHOB

U MMOHSTHN: CHCTEMAaTHKa, €CTECCTBECHHBIN
Y UCKYCCTBEHHBIH OTOOD.
XapakTepu30oBaTb OCHOBHBIE
SBOJIFOIIMOHHBIC UACH, KOHIICTILIUN

Y TEOPUU; CPABHUBATH B3IJISIAbIHA BU/T
u sBomonuio K. Jlunnes, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBaTth Bk JIMHHES B pa3BUTHE
CUCTEMATUKU U OOBSICHSATH MPUHIIUTIBI
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(CTD) u ee OCHOBHBICTIONOKECHHS.
Jemoncmpayuu:

Ilopmpemuwi: K. JIlunnen, XK. b. Jlamapk,
Y. JlapBuH.

Tabauysl u cxemol: «llomynsauuny,
«Kapra-cxema mapuipyta nyTeuecTBUA
Y. lapBunay, «@opmbl 00pHOBI

3a CyILECTBOBaHUE», « ECTECTBEHHBIN
ot0op», «MHOrOo0Opasne cCopToB
pacteHuit», « MHOrooopasue mopoa
YKUBOTHBIX»

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COAECPIKAHNE

Y 3HaYEHHE HBOTIOLIMOHHON KOHIEIIINH
K. Bb. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE

U COLMAIBbHO-3KOHOMHYECKHE
MPEANOCHUIKM BOSHUKHOBEHUS
3BOJIFOIIMOHHON Teopun Y. JlapBuHa.
PackpeIiBaTh cojiepxaHu€e 3BOIIOLUOHHON
teopunl. /lapBuHa; cpaBHUBATH
HEONPEJIETCHHYIO U ONPEICICHHYIO
W3MEHYUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOP, PopMbI OOPHOBI
3a CylIIECTBOBAHHUE.

OnuchIBaTh MOJIO0KEHUS] CHHTETUUECKON
teopuu dBomtonuu (CTD) u 0ObICHATD
ee 3HaueHUEe JIIOMOJIOTHH

13

Bun: xpurepun u
CTPYKTYpa.
[Tonynsinms Kak Kak
3JIEMEHTapHAs
€IMHUIIA BUJIA

MuxkposBotonus. [lomymsmus kak
€IUHULIABUIA U YBOIIOLIHH.
Hemoncmpayuu:

Tabauyvt u cxemol: «llomynsuuny,
«MyTarmoHHas U3MEHUYHUBOCThY.
Obopyoosanue: MUKPOCKOTI,
MuUKpomnpenapat «Jlpozodunay (Hopma,
MyTaluu GOPMBIKPBLILEB U OKPACKH
Tena), MoJienb-anmukanus «llepekpect
XPOMOCOM.

PackpsiBaTh copepkaHue TEPMUHOB

Y TTOHSATHIA :MUKPOIBOJIIOIIHS, BU/I,
KPUTEPUH BUJA, apeall, TOMYJISIIHS,
reHoOH/1, MyTaIlui, KOMOUHAITUN
TE€HOB.

XapakTepru30BaTh BUJI KaK OCHOBHYO
CHUCTEMATHYCCKYIO STUHUITY

1 TICJIOCTHYI0 OMOJIOTHYECKYIO CHCTEMY.
BreinensaTs kpuTepun BHIa

(Mmopdonornueckuii, GU3NOJIOTMUECKUH,
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Jlabopamopnwie u npakmuueckue
paoomowi:

JlaGoparopnas padorta Ne 1. «CpaBHeHue
BUJIOB 10 MOP(OJIOTHUECKOMY
KPUTEPHIO»

OMOXUMUYCCKUI, TCHETUUCCKUI,
HKOJIOTUYECKUI, FeorpauuecKuii)

Y IPUMEHSTH KPUTEPUU JJIs1 OITUCAHUS
KOHKPETHBIX BUJIOB.
XapaxkTepu3oBaTh NOMYJIAINIO KaK
CTPYKTYPHYIOCIUHUILY BUJIA U
ABOJIFOLIUH.

OnuceIBaTh NOMYJISIIIAIO IO OCHOBHBIM
MoKa3aTessiM: COCTaB, CTPYKTypa

1.4 | IBmKy1iue CUiIbl JBroxyiye cuiibl ((akTophl) 3BOJONMU | PackpbiBaTh cojiep:KaHHE TEPMUHOB
(3memeHTapHbIe BUJIOB B ITPUPOJE. MyTallMOHHBIH Y TIOHATHUI: KOMOWHATHUBHAS
(haKkTOpPBI) F3BOITIOLNN npoliiecc U KOMOMHATUBHAs U3MEHYHUBOCTh, MyTalliW, MyTallMOHHBIN
WU3MEHYHMBOCTD. [[ONyJIAIIMOHHBIE BOJIHBI | MPOLECC, IOMYJISILIMOHHBIE BOJIHBI,
u apeid renoB. M3omsauus u murpauus. | Apeld reHoB, W30JSLMS, MUTPALIUK.
Jemoncmpayuu: XapakTepu30BaTh 3JIECMEHTAPHbBIC
Tabauyvl u cxemul. «JIBUXKy1IMe CUIIBI (aKTOpBI SBOIIOLUN: MyTal[UOHHBIN
DBOJIFOLII npoiiecc, KOMOMHAaTUBHAs
WU3MEHYHUBOCTbD, ITOIYJISILITUOHHBIE BOJIHBI,
npeiid reHoB, N30JISIHSL, MUTPALIKS.
VYcraHaBimMBaTh NPUYUHHO-
CJIEJICTBEHHBIE CBSI3U MEXK]Y
MEXaHU3MOM U PE3YJIbTaTOM JEHCTBHS
JBIKYIIMX CUJ (3JIEMEHTAPHBIX
(hakTOpPOB) IBOJIIOITUHU
1.5 | EcrecTBeHHbIl 0TOOP EcTecTBeHHbI 0TOOp — HanpaBsitouil | PackpsiBaTh conepxaHue TEPMUHOB

U ero (opMbl

(haxTOp IBOJIIOIUH.
DopMBbI €cTECTBEHHOr00TO0pA.

Y TIOHSATHM: €CTECTBEHHBINH 0TOOD,
O0opb0a 3a CyIIeCTBOBAHHUE.
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Jemoncmpayuu:
Tabnuywvl u cxemol: «ECTeCTBEHHBIN
otbop», «boprda 3a CyllleCTBOBAHUE)

OnuceiBaTh MEXaHU3M JICUCTBUSA
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBaTb GOPMBbI €CTECTBEHHOTO
otbopa (ABMXKYIIHNHI, CTAOMITU3UPYIOIIHH,
JTU3PYNTUBHBIN) U CPAaBHUBATh UX MEXKIY
co0o0i1.

XapakTepuszoBaTh O0pPLOY

3a CyIIeCTBOBAaHUE U CPABHUBATH €€
BHJIBI (MEKBHIOBAsI, BHYTPHBHUIOBAS,
00prOa c HeOIaroNnpUATHBIMU
dbakTopamMu BHEUTHEHN Cpe/Ibl)

1.6

PesynbraTh
ABOJIIOIINH:
MPUCTIOCOOJIEHHOCTh
OpraHU3MOB U
BUJI000pa30BaHUe

[IprcnocoOaeHHOCTh OPraHu3MOB
KaK pe3yabTat 3Bojroiuu. [Ipumepsr
MPUCIIOCOOJICHUH Y OPTraHU3MOB.
Apomopho3bl ¥ uIMoaganTaIHH.
Buau BugooOpazoBaHue.

Kpurepuu Buga. OcHoBHbIE (HOPMBI
BHU1000pa30BaHus: reorpauieckoe,
HKOJIOTMYECKOE.

Jemoncmpayuu:

Tabauywl u cxemol:
«IIpucnocoOIEHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BuA000Opa3oBaHuey,
«IKOJIOTUYECKOE BUI000pa30BaHUEY.
Obopyoosarue:

KoJutekius «[Ipumepsl 3aMTHBIX
MPUCTIOCOOTICHUN Y JKUBOTHBIX),

PackppiBaTh comepxaHue TEPMUHOB

U TIOHSTHI: TPUCTIOCOOJIEHHOCTD,
MOKPOBUTEJILCTBEHHAS U
MpeIocTeperarIas okpacka,
MacCKHpOBKa, BUI000pa30BaHHE.
OnuceIBaTh MEXaHWU3M BOZHUKHOBEHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
BoIBIATH 110 M300paKeHUSIM, HAa KUBBIX
1 (PMKCUPOBAHHBIX MperapaTax MPUMEpHI
MPUCTIOCOOJICHHOCTH PACTCHUM

U KUBOTHBIX K YCJIOBHSIMCPEIbI
oOWTaHUs, TOKa3bIBaTh OTHOCHUTEIHHYIO
11e71ecO000pa3HOCTh MPUCTOCOOICHUM.
XapakTepru3oBaTh CIIOCOOBI

¥ MEXaHU3MBI BUJ000Pa30BaHNs;
OTHCHIBATH U CPABHUBATH OCHOBHBIC
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KOJUIEKIIHUS HACEKOMBIX C Pa3IMYHBIMU
TUTIAMHU OKPACKU; HAOOP II0I0B

U CEeMSsH.

Jlabopamopuvle u npakmuueckue
paoomowi:

JlabopaTtopHas pabota Ne 2. «Onucanue
MPUCTIOCOOTICHHOCTH OpPTaHU3Ma U ee
OTHOCHTEIFHOTO XapaKTepay

(hOpMBI 3KOJIOTHIECKOTO
U reorpaduyecKoroBU1000pa3oBaHUS

1.7 | HanpaBnienus v nyTH
MaKpO3BOJIIOLIUU

MakposBonronusi.

DopMBI IBOITIOINH: (PrITeTHYECKAS,
JTUBEPreHTHAS, KOHBEPTCHTHAS,
napayuensHas. HeoOpatumocTtsb
sBoronuu. [Ipoucxoxaenue

OT HECIEeIUAIN3UPOBAHHBIX
MIPEJIKOB.

[Iporpeccupyromas cnenuain3anus.
AnanTuBHas paavalus.
Jemoncmpayuu:

lopmpemuwi: A. H. CeBep110B.
Tabauywl u cxemol. «KApoMopho3bI»,
«Manoamanranuny, «O01mas
JIETeHeparus».

Obopyoosanue: moaenb « OCHOBHbBIE
HaIpaBJICHUS DBOJIIOIHIY; 00hEeMHAas
Mojenb « CTpOeHHE TOJI0OBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbIBaTh coepkaHue TEPMUHOB

Y TIOHATUIA: MaKpO3BOJIIOLHUS, (DUITOTEHE3,
OMOJIOTHYECKUM MPOrpecc U perpecc,
apomopdo3, uaroananrarus, oomas
JereHepanus, ajanTuBHas paguanus.
Xapaktepu3oBaTh (POPMBbI SIBOTIOIHH.
BrisBiats apomopdo3sl

Y UAM0AJaNTaluy ypacTeHU N

Y KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKUH Mporpecc
1 OMoJIoru4ecKkuii perpecc, apoMopdos,
UIMOaanTalluio U OOIIYIO
JereHepalyIo.

BrISIBISITE B3aUMOCBSI3U MEXKTY Ty TIMU
Y HaIlpaBJICHUSIMU 3BOJIIOILIUU

Y PACTEHMM U KUBOTHBIX

HToro yacoB nmo teme
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Tema 2. Bo3HnkHOBeHHe M pa3BUTHE *KM3HU HA 3eMuie

2.1 | Ucropus xxu3Hu

Ha 3eMJIe€ 1 METOJIbI
€€ U3YUYCHHUS.
I'mnioTe3nl
MIPOUCXOKICHUS
»KHU3HHU Ha 3eMiie

2

Jlonay4Hble MpeCcTaBICHUS

0 3apO’KJICHMM XKW3HU. HayuHble
TUNIOTE3bl BOSHUKHOBEHUS YKU3HU

Ha 3emJie: abuoreHe3 unaHCcIepMusl.
XUMHYECKAS] SBOJIOIHS.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX
BEILIECTB U3BHEOPTAHUYECKUX.
DKCIepUMEHTAIBHOE TOATBEPKICHUE
XUMHYECKOU 3BOJIIOIUU.

HavanbHbie 3Tansl OMOIOruuecKo
sBotonnu. I'unoresa PHK- mupa.
dopmupoBaHuE MEMOPaHHBIX CTPYKTYP
Y BOSHUKHOBEHUE MPOTOKJIETKHU.
[lepBbie KIETKU U UX HBOIOLIMSL.
dopMHUpOBaHUE OCHOBHBIX I'PYIII
JKUBBIX OPTaHU3MOB.
Jemoncmpayuu:

llopmpempul.

®. Penn, JI. [Tactep, C. Munnep,

A. U. Onapumn, I'. FOpu.

Tabauywvl u cxemvl. «BO3HUKHOBEHUE
CoJIHEeUHOM CHUCTEMBI»,

«Pa3BuTHE OPraHUYECKOro MUPaAY,
«PacturenpHas kineTkay, « J KuBoTHast
KieTkay, «[I[pokapuoruueckas
KJIETKa»

PackpbIBaTh cofepkaHue TEPMUHOB

Y MOHATHIL: KpealIMOHU3M, aOMOTEeHE3,
BUTAJIN3M, MAHCIIEPMUSL, OMOTI033,
KOalepBaThbl, IPOOMOHTHI, CHMOUOTEHE3.
XapakTepu3oBaTh METO/IbI H3yUYEHHUS
HCTOPUYECKOIO MIPOILIOTO 3eMIIH.
[lepeunciATb OCHOBHBIE 3TAIIbI
XUMHUYECKON HOMOJIOrMYECKOM
HBOJIFOLIHH.

W3naraTe coxepKaHue TUIOTE3 U TEOPU
BO3HMKHOBEHUS KU3HH Ha 3eMIIe
(kpealnoHn3Ma, CaMOIIPOU3BOIBHOTO
3apOKIE€HUS (CIIOHTAHHOTO),
nancrepmuu, runote3sl PHK-mupa).
OnuceiBaTh 3kcniepuMmenTsl C. Musnepa
u I'. FOpu 1o noiayyeHuto oprannyecKkux
BEILECTB U3 HEOPTAHUUYECKUX MTyTEM
a0MOreHHOr0 CUHTE3a
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2.2

OCHOBHBIC 3TaITbI
SBOJIIOIIHU
OpraHUYECKOTO MUpPa
Ha 3emJie, pa3BUTHE
KU3HH T10 IpaM H
TIeproam

Pa3zButue xxu3Hu Ha 3eMJie Mo Ipam

u nepuonam. Katapxei. Apxeiickas

U IpoTepo30mcKas 3psl. [1aneo3onickas
apa U ee MePUOIbI: KeMOPHICKHUIA,
OPIOBHUKCKHUH, CUITYPUUCKUH,
JICBOHCKHUH, KAMEHHOYTOJIBHBIM,
TIEPMCKUH.

Me3o030iicKas 3pa U ee NepUuobl:
TPUACOBBIM, FOPCKUM, METIOBOU.
Kaitno3olickas 3pa u ee epruobl:
MaJI€OreHOBBINM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIN.

XapakTepucTrKa KJIIMMaTa

Y F€0JIOTUYECKUX ITpoiieccoB. OCHOBHBIE
ATaIlbl YBOJIIOLIUH PACTUTEIBHOTO U
YKUBOTHOTO Mupa. ApoMopho3bl

y pacTeHuil 1 )KUBOTHBIX. [losBIEHNE,
pPaclUBET ¥ BEIMUPAHUE TPYII KUBbIX
OpraHu3MOB.

Hemoncmpayuu:

Tabauywvl u cxemol.: «Pa3Butne
OpPraHUYECKOTr0 MUPay,
reOXpPOHOJIOTHYECKas TabJINIIA;
KoJUIeKIUsS «DOpMBbI COXPaHHOCTH
MCKOMAEMBbIX )KUBOTHBIX U PACTCHHIN.
Jlabopamopnvie u npakmuueckue
paoomol:

PackpsIBaTh coep:xanue TEPMUHOB
Y TIOHSITUIA: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.
3HaTh MOCIE0BATEILHOCTh JOHOB!
KaTapxeu, apxeu, MpoTepo30i,
(dhaHepo3oii; 3p: apxeickas,
MPOTEPO30MCKAs, MAJICO30MCKas,
M€3030MCKast, KAMHO30MCKasl; IEPUOJIOB:
KeMOPHUNCKUI, OPTIOBUKCKUIA,
CHJIYPUMCKHUI, T€BOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKHU,
TPUACOBBIHN, FOPCKUM, MEJIOBOM,
MaJI€OreHOBBINA M HEOT€HOBBIH,
AHTPOTNIOT€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUU OPraHUYECKOr0 MUpa

T10 3paM U NIEPUOJIaM FeOJI0THIE€CKOU
WCTOPUH; ITAIbl PA3BUTHS
PaCTUTEIBHOIO U )KUBOTHOT'O MUDA.
Boeinenuts rinaBHbie apoMopdo3b
pPacTeHUN U )KUBOTHBIX.

CpaBHUBaTh MEX]y COOOM
MPEJICTABUTENIEN CUCTEMATUUYECKHUX
IPYNI OPraHU3MOB, BBISBIISATH YEPTHI
YCIIOKHEHUS U TPUCTIOCOOJICHHOCTH
K YCJIOBUSIM KU3HU
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[TpakTrueckas pabota Ne 1. «M3yuyenue
HCKOIIa€MbIX OCTaTKOB PAaCTEHUI

Y JKABOTHBIX B KOJUIEKLIHSIX).
DKCKypcust « DBOJTIOLIHS
OpPraHUYECKOT0 MHUpA Ha 3eMJIE»

(B ecTecTBEHHO-HAy4HbIN
WJIMKPACBEIUECKUN MYy3€il)

2.3 | CoBpeMeHHas Cucrema opraHu4e€CcKOro MUpa Kak PackpbiBaTh cojiep:kaHHE TEPMUHOB
cucreMa oTpakeHHe SBOIoUUH. OCHOBHEIE Y IOHATHI: CHCTEMATHKAa, UCKYyCCTBEHHAs
OpPraHUYECKOTro MUpa CHCTEMAaTUYECKUE TPYIIIBI OPIaHU3MOB. | M €CTECTBEHHAs KJIacCH(pUKaIMs,

Hemoncmpayuu: OmHapHas HOMEHKJIATypa, MPUHITUIT
Tabauywl u cxemor: «CoBpeMeHHas HCPApXUIHOCTH.
CUCTEMA OPTraHUYECKOTO MHPA» XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHUYECKOr0 MHUpa
2.4 | DBOJIOIHS YEIIOBEKA DOBOJTIOLMS YETIOBEKA. AHTPOMOJIOTHS PackpriBaTh cogepkanue TEpMUHOB

(aHTpOTIOTEHE3)

Kak Hayka. Pa3Burtue npeacraBieHui
O MPOUCXOXKICHUH YenoBeKa. MeTo bl
M3y4deHHs aHTponoreHesa. CxoacTpa
Y pa3Inyusl 4eJI0BEKa U )KUBOTHBIX.

CucreMaTnuecKoe MoJI0KEHHUE YeJIOBEKa.

Jemoncmpayuu:

lopmpemui: Y. JlapBuH.
Tabauywl u cxemwvr: «CpaBHEHUE
aHATOMHYECKUX YEPT CTPOCHUS
YeJIoBeKa M 4eJI0BEKOOOPa3HbIX
00€3bsIH».

ObopyoosaHue: cienku

Y TIOHSITUIA: aHTPOTIOJIOT Hisl,
AHTPOIIOTEHE3, YEIOBEK Pa3yMHBIN
(Homo sapiens), mpssMOX0xICHHE,
BTOpAsi CUTHAJIbHAsI CUCTEMA.
[TepeuncnsaTh 3a1a4u aHTPOIIOJIOTHUH,
ATanbICTAHOBIICHUS U PA3BUTHUSA
MPEJICTABICHUIN O MPOUCXOKICHUN
YyeJioBeKa.

N3marate OCHOBHBIE TOJIOKEHUS
teopun Y. /[apBruHa, KDUTHYECKU
OIICHHBATh HEHAYYHYIOWH(OPMAIIUIO
O MPOMCXOXKJICHUMN YEJIOBEKA.
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WINN300pakeHUs] KAMEHHBIX OPY/TUii
NIEPBOOBITHOTO YEIIOBEKA: KAMHH-
qorepsl, pyouna, ckpedia

3HATh CHCTEMATHYECKOE TIOJI0KCHUE
Bra Homo sapiens, mepedncisiTe ero
MOP(OJIOTO-aHATOMHYECKHUE TTPU3HAKH
pPa3HOro ypoBHs (THI, KJIacc, OTPS]L

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOJICTBA U
pa3IMunuiiyesoBeKa 1 )KUBOTHBIX.
OOBSCHATD U OLICHUBATh 3HAYCHHC
HAYYHBIX 3HAHUNA O POUCXOKICHUH
YeJIOBEeKa JIJISl TOHMMaHHUsI MeCTa U POJIH
YeJIOBeKa B TPUPOJIC

2.5

JIBMKyIIIME CUITBI

(axTopsr)
aHTpOTOreHe3a

JIBrkyme cuiibl ((hakTopsbl)
aHTpornorenesa. Hacnencrsennas
U3MEHYUBOCTb U €CTECTBEHHBIN OTOOP.
OO01ecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUHN TPYAA,
MBIIUIEHUE, PEUb.

Jemoncmpayuu:

Tabnuyvt u cxemvi: «CpaBHEHUE
aHATOMHYECKHUX YEPT CTPOCHHUSI UEJIOBEKA
U 4eJIOBEKOOOPa3HbIX 00€3bsHY,
«OCHOBHBIE M€CTa MAJIEOHTOJIOTUYECKUX
HAXOJIOK MTPEAKOBCOBPEMEHHOTO
YeJIOBEKa.

Obopyoosanue: MysiKI
«IIpoucxoxaeHune yeaoBeka
(MaJIEOHTOJIOTMYECKHUE HAXOJIKH )»

PackppiBath copepkaHne TEPMUHOB
Y TIOHATHH: (aKTOPBI aHTPOIIOTeHE3a,
IPYIIIIOBOE COTPYJIHUYECTBO, PEUb,
opyauiiHas 1esITeIbHOCTD,
noJIMMoppu3m.

XapakTepu30oBaTh JIBHKYIIINAE CHUITBI
((paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpaBHUBATh UX MEXIY COOOM
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2.6

OCHOBHBIE CTAIUU

OcHOBHBIC CTaauu U BETBHU 3BOJJIIOIINN

PackpriBaTh conep:kaHue TEPMUHOB

ABOJIIOLINM YEJIOBEKA YeJIoBEeKa: aBCTpajIonuTeku, YenoBek Y TIOHSTUI: aBCTPAIONUTEK, YETTOBEK
yMebiid, YenoBek MpsAMOXO TSI, YMEJIbIN, YEJIOBEK NPSIMOXOASIINN,
UYenoBek HeaHAEpTaNbCKUW, UenoBek HEaHAEepTaJel, KpOMaHbOHEI],
Pa3yMHbBIM COBPEMEHHOT'O THUIIA. HEOJIUTUYECKAs] PEBOJIIOIHS,
Haxoakn nckonaeMbIX OCTaHKOB, NEepBOOBITHOE UCKYCCTBO.

BpeMs CyIIeCTBOBaHUSs, 00JIaCTh XapakTepu3oBaTh U CPABHUBATH MEKY
pacnpocTpaHeHus, 00beM TOJIOBHOTO co00¥ OCHOBHBIE CTAJNH IBOJIOIINH
Mo3ra, 00pa3 KU3HU, OPYAUSL. YeJI0BEKa: XPOHOJIOTMYECKHUI BO3PACT,
JHemoncmpayuu: apeaJl pacpoCTpaHeHHsl, 00beM
Tabnuyvt u cxemvi: «OCHOBHBIE MeCTa rOJIOBHOTO MO3ra, 00pa3 KU3HU
MaJeOHTOJIOTHYECKUX HAXOJIOK IPEAKOB | U Opyaus Tpya
COBPEMEHHOI'0 YE€JIOBEKAY,
«JlpeBHeimme moan», «IpesHue
mon», «[IepBbie COBpEeMEHHBIE JIIOAM.
O0opynoBaHue: MyJISIKU
«IIpoucxoxaenue yenopeka» (OOCTHI
aBCTpaJloNMUTEKa, MUTEKAHTPOIIA,
HeaHJIepTallblla, KP)OMAaHbOHIIA); CICTKU
WJTU M300paKeHUsI KAMEHHBIX OpYIUid
MEePBOOBITHOTO YEJIOBEKA: KAMHU-
qormrmepsl, pyouna, ckpedia

2.7 | YenoBeueckue pachl Yenopeueckue packl. OCHOBHbBIC PackpriBath conepkaHue TEPMUHOB

Y IPUPOJIHBIE
aZanTalyuy 4esoBeKa

OOJIBIIME pachl: €BPONIECOUTHAS
(eBpaswuiickasi), HErpo-aBCTpaJouHAas
(3KBaTOpUAIIbHAS ), MOHTOJIONIHAS
(a3uaTcko-aMepUKaHCKas).

Y TIOHATHUM: paChl, paCOTEHE3, COLUAII-
JApPBUHU3M, PACU3M, METUCALIUS.
XapakTepHu30BaTh U CPABHUBATH
MPEACTABUTEIIENYEIIOBEYECKUX PaC,

67



YepTbl IPUCIIOCOOICHHOCTH
MPEJICTABUTEIIEN YETIOBEUECKUXPAC

K YCJIOBHUSIM CYIIECTBOBaHHUS. ENMHCTBO
yenoBedyeckux pac. Kpuruka
COLMAJIBHOTO JIAPBUHUA3MA U pacu3ma.
Hemoncmpayuu:

Tabnuywvl u cxemst: «YeaoBeueckue
pace

PACKpbIBATh IPUUYMHBI U MEXAHU3MBbI
pacoreHesa, mepeumrcisiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOIEHHOCTH YEJIOBEKA
K YCJIIOBUSIM CPE€Jibl, TPUMEPBI
MIPUCIIOCOOUTENHLHOTO3HAYEHUST PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AMHCTBO Bu1a Homo
sapiens, Hay4Hy0 HECOCTOSITEIbHOCTD
PACOBBIX TE€OPUM, UAECH COLMATIBHOTO
JIApBUHU3MA U pacu3Ma

HToro yacoB mo teme

9

Tema 3. Opranusmsl U OKpY:Kalouias cpeaa

3.1 | Dkozorus Kak Hayka 1 DKOJIOTHs KaK HayKa. 3ajaunu pa3fensl | PackpbeiBaTh cofepkaHue TEPMUHOB
DKOJIOTHH. Y TIOHSITHIL: DKOJIOTHS, ITOJIEBBIE
MeTobl SKOJIOTUYECKUX UCCIICIOBAaHUMN. | HAOIIOAEHUS, SKCIIEPUMEHTHI,
DKOJIOrMYeCcKOe MUPOBO33pEHUE MOHUTOPHUHT OKpPYKaroUIed cpeibl,
COBPEMEHHOTO YEJIOBEKA. MOJICJIUPOBAHUE, IKOJIOTHUECKOE
Jemoncmpayuu: MHPOBO33PEHHE.
Ilopmpempi: A. I'yMO0TBAT, IlepeuncnsaTh 3a/1a4u SKOJIOTHUH, €€
K. ®@. Pynbe, O. I'ekkens. pa3zeiibl UCBSI3U C IPYTUMH HAyKaMH.
Tabauywl u cxemol: xapta «[Ipupoansie | XapakTepu3oBaTh METO/IbI
30HBI 3eMJIN» HKOJIOTUYECKUX UCCIIEI0BAHUI

3.2 | Cpenbl oOUTAHUS U 1 Cpenbl oOuTaHusi Opranu3MoB: BojiHasA, | PackpbiBaTh comepxkaHue TEPMUHOB

HKOJIOTMYECKHE
(dakTopsI

HA3eMHO-BO3IyIITHAS, [TIOYBEHHAS,
BHYTpH-OpTaHU3MEHHAS.
Dkonoruueckue GaKkTopshl.
Kiaccuduxanus 3K0JI0ru4ecKux

Y TIOHSTUM: Cpelia OOUTaHusI,
AKOJOTHYeCcKre (HaKTOPHI,
OMOJIOTUYECKUI ONITUMYM,
OrpaHUYMBAIOIIUHN (JTUMUTUPYIOIIHI)
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(akTOpoB: a0MOTHYECKHE, ONOTUYECKUE
Y aHTPOTIOTCHHBIE.

JleticTBHE 9KOJIOTHYECKHX (PAKTOPOB

Ha OPTaHU3MBl.

Jemoncmpayuu:

Tabauywl u cxemst: «CpenploOUTaHUS
OpraHU3MOB»

dakrop.

XapaKTepru30BaTh YCIOBHUS CPET
oOWTaHUsI OPTraHNU3MOB;
KJIaCCU(DUITMPOBATH U XapaKTEPU30BAThH
AKOJIOTHYECKHE (PAKTOPHI: a0MOTHIECKHE,
OMOTUYECKHE U aHTPOTIOTECHHBIE.
OnuceIBaTh JEMCTBUE DKOJIOTHYECKUX
(hakTOpOBHA OPraHU3MBI.
XapakTepru3oBaTh 0COOCHHOCTH
CTPOEHUS U KU3HEIEATSITLHOCTH
pacTeHUH M )KUBOTHBIXPA3HBIX CPET
oOHnTaHUA

3.3

AOUOTHYECKHE
(akTopbI

AOGuoTnueckue (paKTopel: CBET,
TeMITepaTypa, BIAKHOCTb.
doronepuoan3m.IIpucrnocodenus
OpPraHU3MOB K JICUCTBUIO aOMOTUYECKHUX
bakTopoB. buonornueckuepuTMBI.
Hemoncmpayuu:

Tabauywl u cxemol: «DoTonepuoIu3M».
Jlabopamopnvie u npakmuueckue
paoomowi:

JlaGopaTtopHas padota Ne 3.
«Mopdonoruaeckue 0COOEHHOCTH
pacTeHul U3 pa3HbBIXMECT OOUTAHUS.
JlabopaTtopHuas pabota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTUEC YEPEHKOB
KOJIeycay

PackpriBaTh copepkaHue TEPMUHOB

Y MIOHATHIA: a0MoTHYECKHE (PaKTOPBI,
dhoToneproan3M, OMOJIOrHYECKUE
PHUTMBI.

AHanIM3UpOBaTh IEVICTBUE CBETA,
TEMIIEPATYPhI, BIAXKHOCTH Ha OPTaHU3MBI
Y TIPUBOANTH MTPUMEPHI
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
[IpoBouTh OMOIOrHMUECKUE HAOIIIOICHUS
U 0pOpMIIATH pe3yNbTaThl MPOBEACHHBIX
HaOJIIOIeHU I
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3.4 | buotnueckue buotnueckue paxropsl. Busr PackpsIBaTh cojiep:kaHuE TEPMUHOB
(axTopsl OMOTUYECKHUX B3aUMOJACHCTBUI: U TIOHATUH:0MOTHYECKUE (PaKTOPHI,
KOHKYPEHITUS, XUIITHUIECTBO, CHUMONO03 XUIHAYECTBO, MTAPA3UTHU3M,
1 ero ¢popmel. [Tapasutusm, Koomepanusi, | KOHKYPEHIMs, MyTyaau3m, CAMOUO03,
MYyTyaJlu3M, KOMMEHCAJIN3M KOMMEHCaJIM3M, HaXJICOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPaHCTBO, aMEHCAJIU3M,
AMeHcaIIN3M, HEUTPaIU3M. HEUTPaAJIU3M.
3HaueHne OMOTHIECKUX XapakTepu3oBaTh OMOTHYCCKHE
B3aUMOJICHUCTBUM JJIs1 CYIIECTBOBAHUSA (haKTOpBI U BUBIB3aUMOOTHOLIEHUI
OpPraHU3MOB B IPUPOJAHBIX COOOIIECTBAX. | MEXKIY OpraHU3MaMH; IIPUBOAUTE
ﬂemoucmpauuu: IIPUMCPLBI B3aUMHOM
Tabauywl u cxemvi. «lIAMEBBIC ST IPUCIIOCOOTIEHHOCTH OPraHU3MOB.
CpaBHUBaTh MEX]y COOOU BUIIBI
OMOTUYECKUXB3aUMOACHCTBUM
OpraHn3MOB
3.5 | Dxomornyeckue DKOJOTUYECKUE XapaKTEPUCTUKHU PackpsiBaTh cozepkaHue TEpPMUHOB
XapaKTEePUCTUKU nonyJssiiuu. OCHOBHBIETIOKA3aTEIN U TIOHSTHIA: IO JISINS, YACIIEHHOCTD,
BH/J1a ¥ IMOIMYJIALIUA nomyJjsquu: YuCJICHHOCTD, INIOTHOCTD, IJIOTHOCTB, POXKXAAEMOCTh, CMEPTHOCTB,

POKIa€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. J[mHamMmka 4ucieHHOCTH
NOMYJISILUU U €€ PEeryJIsALusl.
Hemoncmpayuu:

Tabauyvt u cxemor: «llomynsium,
«3aKOHOMEPHOCTH POCTa YUCIEHHOCTH
HOMYJISIIUKA UHQY30pUU-TY PETTBKID.
Jlabopamopnvie u npakmuyecxkue
paoomowi:

NPUPOCT, MUTPpALUs, AMHAMUKA
YUCJIEHHOCTH IOy JISIUU.
XapakTepu30BaTh OCHOBHBIE IOKA3aTENH
1 DKOJIOTHYECKYIO CTPYKTYPY
MOMYJISILNN; ONUCHIBATh MEXAHU3MBbI
pEryJsiiuy YUCIEHHOCTH MOITYJISUN
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[TpakTuueckas padota Ne 2. «Iloacuer
IUIOTHOCTH ITONYJIALIMKA PAa3HBIX BUIOB
pacTEHUI

HToro yacoB mo teme

5

Tema 4. Coo011eCTBA U IKOJOTHYEeCKHE CHCTEMBI

4.1 | CoobmiectBa 1 Co00111eCTBO OPraHU3MOB — OMOIIEHO3. PackpbiBatTh cojiepKaHue TEPMUHOB
OpraHU3MOB CrpykTypbl OMOLIEHO3a: BUI0Bas, Y TIOHSTHI:0MOLIEHO3, YKOCUCTEMA,
MPOCTPAHCTBEHHAS, TPOPUIECKas OMOTeO1eHO3, BHU/IbI-TIOMUHAHTHI,
(umreBast). Buapl-1OMHHAHTHI. AKOJIOTHYECKAs HUIIIA.
CBsi3u B OuoOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jlemoncmpavyuu: (coo011ecTBO), €ro BUJIOBYIO,
Tabauysl u cxemol: «IIuIeBbIE HIETIN, MPOCTPAHCTBEHHYO U TPOPHICCKYFO
«bHOLIEHO3: COCTAB U CTPYKTYpa». CTPYKTYPBI.
Obopydosanie.: MOJETb-aIITUTHKALHS OOBsACHATE POJTb KOMITOHEHTOB
«Tunuuneie GMOLIEHO3BI»; TepOapHii OnoueHOo3a B NOANIEPHKAHHH €rO
«PacturenpHbIE COOOIIECTBAY; CTPYKTYPBI M CYIICCTBOBAHIA
KOJTeKIIHs «BHOLEHO3» Ha OMPE/IENCHHON TEPPUTOPUH.
OOBSACHITH OMOJIOTUYECKUI CMBICT
SPYCHOCTH MITUCTOBOM MO3AHKH.
CpaBHMBaTh KOMIIOHEHTHI OMOIIEHO30B,
WX BUJOBYIO, TTPOCTPAHCTBEHHYIO
U TPOPUYECKYIOCTPYKTYPHBI, CBS3H
MEXy OpTaHU3MaMH
4.2 | DKOCUCTEMBbI 2 DKOJIOTUYECKHE CUCTEMBI (IKOCUCTEMBI). | PackppiBaTh conmepikaHre TEPMUHOB

1 3aKOHOMCPHOCTH
HUX CymeCTBOBAHUA

[TousTre 00 PKOCUCTEME
1 OMOTr€eO0IEHO3E.
OyHKIINOHATHHBIE KOMITOHCHTHI

Y MTOHSTHI: DKOCHCTEMAa, OMOTe€0IICHO3,
MIPOAYIICHTHI, KOHCYMEHTHI, PSTyIICHTHI,
TpopHUUECKUEe YPOBHH, MUIIICBAs
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AKOCHUCTEMBI: TPOAYLIEHTbI, KOHCYMEHTHI,
pPEAYLEHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B DKOCUCTEME.

Tpoduueckue (muieBpie) ypOBHU
AKOCHUCTEMBI. [IHIlIEeBbIE LIENMU U CETH.
OCHOBHBIE MTOKA3aTEIN SKOCUCTEMBI:
Ooromacca, MpoayKIHs. DKOJIOTUUECKHE
MAPAMHUJIBL: TPOAYKIUHU, YUCIEHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOMYUBOCTb, CAMOPETYJIALINS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Hopmpemuwi: A. JIx. Tencnu,

B. H. Cyxkaues.

Tabauywl u cxemvol.: «IIpuponnsie
coobmecTBay, «Llenm nmuranusy,
«IKOJOTUYECKAs TUPAMHIA»

LEb U CE€Th, IKOJIOTUYECKHUE
nUpaMuIbl, Onomacca, mpoyKIIHs,
CYKIIECCHSI.

XapakTepru30oBaTh CBOMCTBA SKOCUCTEMBI
(ee crmOCOOHOCTH K JUIUTETHHOMY
CaMOIIOIIeP>KaHUI0, OTHOCHTEIHLHO
3aMKHYTBIH KPyTOBOPOT BEIIECTB,
HEO0OXOUMOCTb TOTOKA SHEPTUN ).
CpaBHUBATH IACTOUILIHBIE U IETPUTHBIE
NUIIEBbIE LIENH, TPOYUUECKUE YPOBHU
HKOCHUCTEMBI.

Pasznuyarh mupamMuibl MpoIyKITUH,
MUPAMUJIBI YUCTICHHOCTH U ITUPAMUJIBI
OMOMAacCCHI.

CocTaByATh 1IENHU U CETH TUTAHUA.
IlepeuncnsaTb CBOMCTBA IKOCUCTEM:
YCTOWYHBOCTD, CAMOPETYJISIINS,
pa3BUTHE (CyKIIeCCHs).

OnuceIBaTh MEXaHU3M MOAJEPKAHUS
paBHOBECHSI B SKOCUCTEMAX.
XapakTepu30BaTh CyKIIE€CCUH, BBISBIATh
MPUYHUHBI U O0ITHE 3aKOHOMEPHOCTH
CMEHBI 9KOCUCTEM

4.3

[TIpuponnsie
3KOCUCTEMBI

IIpupoaHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€p.
DKocucTeMa XBOMHOTO WK
LIMPOKOJIMCTBEHHOTO JIECA.

PackpbIBaTh coziepKaHNE TEPMUHOB
Y TIOHSTHIA: BOJHBIC YKOCUCTEMBI,
OMOTeOIIeHO3bI, (PUTOIIAHKTOH,
300IUIAHKTOH, OEHTOC, TyMYC.
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Jemoncmpayuu:

Tabauywl u cxemwvl: « IKOCUCTEMA
HIUPOKOJIMCTBEHHOTO JIECAY,
«JKocucTeMa XBOMHOTO JIecay,
«bHo1IEH03 BOJOEMAY.

Obopyoosanue: TepOAPUH U KOJIJICKITUN
PACTEHHI U JKUBOTHBIX,
MIPUHAJJICKAITUX K Pa3HBIM
AKOJIOTHYECKUM TPYIIIIaM OJHOTO BUAA

[TpuBOAUTH IPUMEPHI TPUPOTHBIX
9KOCHCTEM CBOEH MECTHOCTH.
CpaBHHUBaTh HA3EMHBIE U BOJIHBIE
AKOCHUCTEMBI; OPTaHU3MBbl, 00PA3YIOIINE
pasHbie TpOo(hUUECKUE YPOBHH

4.4 | AHTpOTIOTCHHBIC AHTPONIOTEHHBIE 3KOCUCTEMBI. PackpsiBaTh copepkaHre TEPMUHOB
3KOCUCTEMBI ATPOIKOCHCTEMBI. Y IOHSITHI: aHTPOTIOT€HHAs SKOCUCTEMA,
Ypb6oskocucreMsl. buosnoruyeckoe arposKocucTemMa, ypoosKocucTema,
U XO3CTBEHHOE 3HAUCHUE OnopazHooOpasue.
arpod’KOCUCTEM U YPOOIKOCHCTEM. XapaxkTepu3oBaTh arpOdKOCUCTEMBI
buopasnooOpasue kak dpakTop 1 ypOOIKOCUCTEMBI, 0COOEHHOCTH UX
YCTOWYHMBOCTH SKOCUCTeM. COXpAaHEHHE | CYIIECTBOBAHUS.
OMOJIOTMYECKOT0 pa3HOOOpa3us [IpuBOINUTH PUMEPHI AHTPOTIOTEHHBIX
Ha 3emie. HKOCHCTEM CBOE MECTHOCTH, OTIUCHIBATH
Hemoncmpayuu: MX BUJIOBOM COCTaB U CTPYKTYPY.
Tabnuyvt u cxemvi: «ATPOLICHO3Y. CpaBHHBATb COCTAB U CTPYKTYPY
Obopyoosanue: xomnekus «Bpeaurenu | TPUPOAHBIX SIKOCUCTEM
BaXHEHIINX CEIbCKOXO035MCTBEHHBIX 1 arpOo3KOCUCTEM, arpoO3KOCUCTEM
KYJIBTYP» 1 ypOOIKOCUCTEM
4.5 | buocdepa — Yuenue B. U. Bepnaackoro o 6uocdepe. | PackpsiBaTh copepxaHue TEPMUHOB
riodanpHast ['panuiibl, cocTaB U CTPYKTypa Y MOHATHUM: Onocdepa, KHUBOE BEIIECTBO,
AKOCUCTEMA 3eMITU ounocdepsl. )KrBoe BEIIECTBO U €r0

bynkmun. OcodeHHOCTH Guochephl Kak

JTUHAMUYECKOE PAaBHOBECHE.
OuenuBath Bkiag B. U. Bepnaackoro
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r7100aTbHON SKOCUCTEMBI.
JluHamuueckoe paBHOBECHE U 0OpaTHas
CBsI3b B OMocdepe.

Jemoncmpayuu:

Ilopmpemui: B. 1. BepHaackui.
Tabauywl u cxemwvr: «OOMIAs CTPYKTYpa
ouocdeps», «PacnpocTpanenue KU3HU
B Ouocdepe», «O30HOBBIN IKpaH
onochepb»

B CO3/laHUE yueHus o ouocdepe.
XapakTepu3oBaTh cocTaB Ouochepsi,
(byHKIIUH KUBOTO BEIllecTBa OMocdepsl
U OnpeaesITh (Ha KapTe) 00J1acTH ero
HAuOOJBILIETO PACTIPOCTPAHECHHUS.
[TpuBOIUTH PUMEPHI TIPOSBICHHUS
(GbyHKITUH )KMBOTO BellecTBa Onocdepsnl,
OMOTCOXMMHUYECKOH JIeATEITHHOCTH
YeJIOBeKa.

[lepeuncnars ocobeHHOCTH OHoCheps
KaK rJ100aJbHOM 3KOCUCTEMBI 3eMIIN

4.6 | 3aKOHOMEPHOCTH KpyroBopoTs! BeniecTs PackpsIBaTh cojiep:KkaHUE TEPMUHOB
CymeCTBOBaHUA U OMOTCOXUMHUYECKUE IIUKJIbI DJIEMEHTOB U TIOHATHN: HOESIIOCTHOCTD 6I/IOC(I)€pI>I,
ouochepsl (yrnepoma, a3ora). KPYrOBOPOT BEIIECTB,

3oHanbHOCTH OMochepbl. OCHOBHBIE OMOreOXMMHUYECKUE LIUKJIIBI
OMOMBI CYIIIH. AJIIEMEHTOB, 30HAIBHOCTH OMOC(hEpHI,
Jlemoncmpayuu: OMOMBI.
Tabauywvl u cxemol: «Kpyrosopot OnuceIBaTh KPyroBOPOT BELIECTB,
yrjiepoja B 6H00(bepe», «KpyroBopoT OMOreOXUMHUYECKHE [IUKIIBI a30Ta
a30Ta B IIPUPOJIEN u yriaepozaa B ouocdepe.
OOBSACHSITH IPUUUHY 30HATHBHOCTH
ouocdepsl. [lepeuncnarsb
1 XapaKTepPU30BaTh OCHOBHBIE OMOMBI
CylIu 3emMiIn
4.7 | YenoBe4ecTBO YenoseuecTBO B Onochepe 3emiu. PackpsiBaTh cojiepkaHre TEPMUHOB

B Onocdepe 3emim

AHTpOTIOTEHHBIC U3MCHCHUS
B Ouocepe. ['mobdanbHbIe

Y IOHSTUI: aHTPONIOTEHHBIE U3MEHEHUS,
HKOJIOTUYECKUN KPU3HC, II100aTbHbIE
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HKOJIOTUYECKUE MPOOIIEMBI.

Jemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIe
AHTPONOT€HHbIC BO3ACHCTBUS

Ha pUpoay», « BaxkHeln1ne ICTOUHUKA
3arpsi3HEHHS BO3AyXa U TPYHTOBBIX
BOJI», «IlouBa — BaskHeMIIAs
cocrasJsitolas onoceps», « PaKTOpsbI
Jerpaaanuu nousy, «[lapHUKOBBII
appekT», «PaKTOophl paMOAKTUBHOTO
3arpsizHeHus ouocgepsy; Kpachas
kaura P®, n300paxeHus oXpaHaeMbIX
BUJIOB PACTEHHMI U )KUBOTHBIX

POOJIEMBI.

XapaktepusoBaTh OMOC(EpHYIO POIIb

YCJIOBCKA.

[IpuBOINUTH IPUMEPHI aHTPOIIOTEHHBIX

U3MeHeHu# B Onocdepe.

OueHuBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3/YILHOM, BOJHOM CPEJIbl, U3MEHEHHUS

KJTUMaTa, COKpaIeHus
O6ropa3zHooOpasusl.

dopMyIHpOBaTH COOCTBEHHYIO MTO3UIIUIO

110 OTHOIICHHMIO K I'JI00aJTbHBIM
N PCTrHOHAJIBHBIM 3KOJOTHUYCCKHUM

npoOiemMaM, apryMEeHTUPOBATh CBOIO

TOYKY 3pEHHS.
HaspiBaTh NpU4YrHBI OSBICHUS
IIPUPOIOOXPAHHON ITHKH,
pacKphIBaTh 3HAYEHUE IIporpecca
JUTS IPEOJOJIEHUS DKOJIOTHYECKOTO
KpHu3uca

4.8

CocyliiecTBOBaHUE
PUPOIBI
Y 4eJIOBEUECTBA

CocyuiecTBoBaHUE TPUPOIBI

1 yenoBedyecTBa. CoxpaHeHUE
Omopa3HooOpa3us Kak OCHOBA
YCTOMUYMBOCTU OHOChEpHI.

OcHoOBa palMOHAIBLHOTO

YIpaBJICHUS TPUPOTHBIMH peCypcaMu
U UX UCIIOJIb30BaHHE.

JlocTmkenus OHOI0Trun

PackpsIBaTh coepkanue TEPMUHOB
Y TIOHSITUIN: PALMOHAJIBHOE
MIPUPOAOTIOIB30BAHNE, YCTOMUUBOE
Pa3BUTHE, KOIBOJIIOLUSI.
XapakTepu30BaTh pallMOHAIBLHOE

UCITI0JIb30BAHUE MTPUPOIHBIX PECYPCOB;

OCHOBHBIE MOJIOKEHUSI KOHUETIIUN
YCTOWYHUBOTO PA3BUTHSA
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¥ OXpaHa IPUPOJIBL.
Hemoncmpayuu:

Tabnuyvt u cxemol: «buocdepa u
YEJIOBEK»

Htoro gacos 1o Teme 9
PezepBHOE Bpems 2
OBHIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuyecTBO 4acoB

JuaekTpoHHbIe (HU(PpOBHIE)

Ne i/m Konrpoabubie IIpakTuyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
1 buonorus xak Hayka 2 0.5 https://m.edsoo.ru/IBLQH548U
2 JKuBble cucteMbl U UX OpraHu3aIus 1 https://m.edsoo.ru/5T7SVKFTX
3 XHUMUYECKUH COCTaB U CTPOCHUE KIETKU 8 1 https://m.edsoo.ru/YTLWW9JEO
4 KuznenesaTenbHOCTD KIIETKH 6 https://m.edsoo.ru/MEETZ2D71
P
5 ASMHOMCHHC I MBIy aIbHOC 5 1 https://m.edsoo.ru/GF6W1A7C9
pa3BUTHE OPraHU3MOB
H
6 ACHCACTBCHHOCTE 1 HSMEHHHBOCTD 8 15 https://m.edsoo.ru/ONPNXJ7X6
OpraHU3MOB
C .0
7 CIICKIIA OPTaHisMOB. LICHOBE 3 https://m.edsoo.ru/2EY34NEHR
OHMOTEXHOJIOTHH
8 PesepBHOE BpeMms 1 https://m.edsoo.ru/FDB08R36J
OBILIEE KOJIMYECTBO HACOB I10 34 0 4

[TPOT'PAMME
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https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeEM

KoaunuyecTBO 4acoB

JuaexkTpoHHbIe (HU(POBHIE)

Ne i/m Konrpoubnsie IIpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE Pecypchl
padoThI padoThI
1 OBOJIOIIMOHHAs OMOJIOTUS 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHMKHOBSHHE 1 PASBITHC USRI B 9 0.5 https://m.edsoo.ru/OFLS81YB5
3emuie
3 Opranu3Mbl U OKpYy>Karolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Coob6
4 OODIIECTRA T IKOTOTHACCRIE 9 https://m.edsoo.ru/WXWAV S56F
CUCTEMBbI
5) PeszepBHoe Bpemst 2 https://m.eds00.ru/T3R3FWNQON
OBIIEE KOJIMYECTBO YACOB 110
- 34 0 2.5

[NPOTPAMME
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https://m.edsoo.ru/7F6R1ZROH
https://m.edsoo.ru/OFLS81YB5
https://m.edsoo.ru/XNF0D96AA
https://m.edsoo.ru/WXWAVS56F
https://m.edsoo.ru/T3R3FWNQN

IHOYPOYHOE IIVTAHUPOBAHUE
10 KJIACC

Ne

n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoThI

Jlara
U3y4eHus

DJIeKTPOHHBbIE HU(POBHIE
o0pa3oBaTe/ibHbIE PeCypChI

buonorus B cucreme HayK

Meroabl TO3HAHUS )KUBOU
npuposl. [Ipaktudeckas
pabota Ne 1 «Vcnonp3oBanue
Pa3IUYHbIX METOJIOB IPU
W3Y4YCHHH OMOIOTUYECKUX
00BEKTOB

0.5

https://m.edso0.ru/02T4D1UI15

https://m.edsoo.ru/GAB23860W

buonornyeckue cuCTEMEI,
MPOLIECCHI U UX U3YUYECHHE

XUMHYECKUN COCTaB KIJIETKH.
Boja n MuHepasbHbIE COJIH

https://m.edsoo.ru/A7VOYD215

https://m.edsoo.ru/L17LJ590V

benku. CoctaB u cTpoeHue
0eNKoB

®depMeHThl — OHOJIOTHYECKHE
Karanusaropsl. JlaboparopHas
pabora Ne 1 «3yuenue
KaTaJIUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha mpumepe
aMMJIa3bl WM KaTasasbl)»
VYrnesoasl. JInunuasl
Hyxneunosbie kucinorsl. AT®

I/ICTOpI/IH " MCTOABI U3YYCHUSA
kietku. Knerounas TCOpUs

0.5

https://m.edsoo.ru/V33JNUW5W

https://m.edsoo.ru/\VBPPPBGCD

https://m.edso0.ru/OJ7NFITI5

https://m.edsoo.ru/\WOELRA9B3

https://m.edsoo.ru/JXQMJOGM3

10

KieTka kak 1enocTHas >KuBas
cucremMa

https://m.edsoo.ru/XDCLRAF1Q
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https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q

11

12

CrpoeHnue 3yKapruoTUYeCKOn
kieTku. JlaboparopHas pabota
Ne 2 «M3yuenue crpoeHus
KJIETOK pacTeHH, )KUBOTHBIX,
rpuboB 1 OaKTepuii moj
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpernaparax 1 ux
OTIHCaHUE

OOMEH BeLIEeCTB Wi
MeTa00IN3M

0.5

https://m.edsoo.ru/KZ01W5LJY

https://m.edsoo.ru/LOB3I3XYZ

13

dorocunTe3. XeMOCUHTES

https://m.edsoo.ru/V882FDGSF

14

DHepreTUYeCcKuii 00MeH

https://m.edsoo.ru/T2LVIES3L

15

16

JKu3HEeHHBIN UKJIT KIETKH.
Jlenenue KiaeTku. MuTo3.
Jlaboparopnas padota Ne 3
«Habmonenne MuTO3a B
KJIETKaX KOHYMKA KOpPEeIIKa
JyKa Ha TOTOBBIX
MHUKpOIpenaparax»

Buocunres 6enka. Peakius
MaTpUYHOTO CHHTE3a

0.5

https://m.edsoo.ru/CO1INPWLF4

https://m.edsoo.ru/540F4L77W

17

18

Tpaucnsus — OuocuHTes
Oemnka

Hexnerounsie GopMbl )KU3HU
— BHUPYCHI

https://m.edsoo.ru/TFDKDDWWM

https://m.edsoo.ru/9PGS5FAJB

19
20

21

@OopMBI pa3MHOKEHUS
OpPraHHU3MOB

Metio3

OObpazoBaHue 1 pa3BUTHE
IIOJIOBBIX KJIETOK.

OrmnogoTBOpEHHE.
Jlaboparopnast pabora Ne 4

0.5

https://m.edsoo.ru/2JLXB4AOR

https://m.edsoo.ru/SNUXKO0X86

https://m.edso0.ru/C29L.4DXB8
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https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8

«HM3ydyeHue cTpoeHus MOJIOBBIX
KJIETOK Ha FTOTOBBIX
MHKpOIIpenaparax»

22

23

24

25

26

I/IHI[I/IBI/II[yaJILHOC Pa3sBUTHC
OpraHu3MoB

I'enetuka — Hayka o
HACJEACTBEHHOCTH U
U3MEHYUBOCTH

3aKOHOMEPHOCTH
HacJeI0BaHUS TPU3HAKOB.
MoHOTHOPHIHOE CKPEIITUBAHHE

JIuruOpuIHOE CKpEIIMBAHKE.
3aK0H HE3aBUCUMOTO
HACJIeIOBaHHS MPHU3HAKOB

CuerjieHHOE HaclleJ0BaHue
npu3HakoB. JlabopaTtopHas
pabora Ne 5 «3yuenue
PE3yJIbTaTOB MOHOTUOPUTHOTO
158 JII/IFI/I6pI/II[HOFO CKpCHII/IBaHI/ISI
y Ip030(UITBI HA TOTOBBIX
MUKpOTIpErapaTax»

0.5

https://m.edsoo.ru/MA4T8L5AD

https://m.edsoo.ru/HESOD768U

https://m.edsoo.ru/YYQSG9WI2

https://m.edsoo.ru/YSNANQ65V

https://m.edso0.ru/P2SQ5ZGN2

27

T'enetuka nona. Hacneqosanue
MIPU3HAKOB, CIIETUICHHBIX C
II0JIOM

https://m.eds00.ru/3aGYGV47YM

28

N3MeHYnBOCTS.
Henacnencrsennas
M3MEHYUBOCTH. JlaGopaTtopHast
pabota Ne 6. M3yuenue

MO (PUKAITIOHHOM
MU3MEHUYMBOCTH, IOCTPOECHUE
BapHUaLlMOHHOTO psijia U
BAPUALIMOHHON KPUBON»

0.5

https://m.edsoo.ru/M3MHUK2VV

29

HacnencrsenHas

0.5

https://m.edsoo.ru/VWT70DZ8R
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https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R

30

31

32

33

34

M3MEHUYUBOCTh. JlabopaTopHas
pabota Ne 7. « AHanu3 MyTarnui
y 1p030(QHIIBI Ha TOTOBBIX
MUKpOIIperapaTaxy

I'enernka uegoBeka

PesepBHbIil ypok. O600meHE
o teMme «HacnencrBeHHOCTh U
W3MEHYUBOCTh OPTaHU3MOB)

CGJ'IGKI_[I/ISI KaK HayKa " IIpoLecC

Mertoabl U AOCTUKEHUS
CEJIEKIIMU PACTEHUI U
YKUBOTHBIX

buotexHoorus Kak orpacib
MIPOU3BO/ICTBA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

https://m.edsoo.ru/XU9SFS3GA

https://m.edsoo.ru/E21XRS2EB

https://m.edsoo.ru/3128P3L.98

https://m.edso00.ru/JSK3Q6W0J

https://m.edsoo.ru/TAKI9EG2K
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https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

Ne
n/n

Tema ypoka

DBOJIIOLMS U METOJIBI €6
H3YYCHHS

Hctopus pa3BuTHs
MIPEACTABJICHUI 00 YBOJIIOIIUU

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThbI

IIpakTHYeckue
padoThI

Jlara
U3ydeHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE pecypchl

https://m.edsoo.ru/6 KWQ9KBKU

https://m.edsoo.ru/OSWC475SX

MuKkpo3BOIOIHUS

https://m.edsoo.ru/TOFAUE4ZP

HOHy.]'I?[III/IFI KakK 3JICMCHTapHasA
CIIMHMIIA BU/IA U SBOJTIOIIHH.
Jlaboparopuas padora Ne 1
«CpaBHEeHHE BUIOB TI0
MOP(OIIOTHYECKOMY KPHTEPHUIO»

0.5

https://m.edsoo.ru/D3UCLTSOF

JIBUKYILHE CUIIBI
(amemeHTapHBIE (HaKTOPHI)
9BOJIIOLUA

EctectBenHsbIit 0TOOp 1 €ro
(dhopMbI

https://m.edsoo.ru/SEH6CNOWI

https://m.edsoo.ru/DY32BUDOO

Pesynprartsl 3BOMOIMN:
MIPUCIIOCOOTIEHHOCTD
OPTaHWU3MOB U
BUJ000pa30BaHUe.
JlabopaTtopHas pabota Ne 2
«Omnucanue NpucrocoOIeHHOCTH
opraHu3Ma u €€ OTHOCHUTEIFHOTO
XapakTepay

Hanpasnenus u nytu
MaKpO3BOJIIOLMH

0.5

https://m.edsoo.ru/MWAJHSTLOB

https://m.edsoo.ru/PI1FIOYV3

Heob6patumocTs 3BOIIONINN

https://m.edsoo.ru/CLA9VC5JJ
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https://m.edsoo.ru/6KWQ9KBKU
https://m.edsoo.ru/0SWC47SSX
https://m.edsoo.ru/T0FAUE4ZP
https://m.edsoo.ru/D3UCLTSOF
https://m.edsoo.ru/3EH6CN0WI
https://m.edsoo.ru/DY32BUDOO
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ

10

11

WcTopus xu3Hu Ha 3emiie U
METOJIbI €€ U3yUCHUS

['MrmoTe3bl MPOUCXOKICHHS
JKA3HU Ha 3emiie

https://m.edsoo.ru/MJYY 1MV X7

https://m.edsoo.ru/EKNHXBOS2

12

13

PazBurue xu3Hu Ha 3eMiie 110
3paM U IepUOaaM

OcCHOBHBIE 3Tallbl HBOJIOLMH
PacTUTEIBLHOTO U KUBOTHOTO
mupa. [Ipaktrueckas padorta Ne
1 «M3yueHne uckonaembix
OCTaTKOB PacTEHHUH U )KMBOTHBIX
B KOJUIEKLIMSIX»

0.5

https://m.edsoo.ru/ECIN8TF62

https://m.edso00.ru/7K1LYOSCT

14

15

16

CoBpeMeHHas cucTema
OpPraHU4eCcKOro Mupa
DBOJTIOIHS YeTTOBEKA
(anTpoOmOreHe3)

JBrxyuue cuibl ((hpakTopbl)
aHTPOIIOTEHEe3a

https://m.edsoo.ru/\WSEXN9YAK

https://m.edsoo.ru/ADV3JERUE

https://m.edsoo.ru/D7JZMBYPQ

17

18

19

20

OCHOBHBIE CTaAUH IBOJIIOINHA
yesaoBeKa

YenoBeueckue pachl U
MIPUPOJTHBIC aTaNTalHH
yeoBeKa

PesepBHrIil ypok. O6001IeHNE
o TeMe « Bo3HUKHOBEHME 1
pa3BHUTHE KU3HU HA 3eMIIe»

OKoJIorus KaK HayKa

https://m.edso00.ru/14G19MQ4K

https://m.edsoo.ru/XL7QKC5PK

https://m.edsoo.ru/R6L7VY2GB

https://m.edso0.ru/K46 KON56I

21

22

Cpensl oOuTanus u
IKOJIOTHYECKHEe (HaKTOPBI
AOGuotnueckue GhaKkTopshI.

JlaGopaTtopHas padota Ne 3.
«Mopdomnoruueckne

0.5

https://m.edsoo.ru/DCOIEUICY

https://m.edsoo.ru/G7NF3P1NM
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https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM

0CcOOEHHOCTH pacTeHui u3
Pa3HbIX MECT OOUTAHUSIY.
Jlaboparopuas pabota Ne 4.
«BnusiHUE cBeTa Ha POCT U
pa3BHUTHE YSPCHKOB KOJICYCay

23 buotnueckue paxTopsl https://m.edso0.ru/A6Z8MGNQR
DKOJIOTHYECKHUE XapaKTePUCTUKU
nonyssinuu. [Tpaktuaeckast

24 pabota Ne 2 «IToxcuér 0.5 https://m.edsoo.ru/X42J6ABRN
IUTOTHOCTH MOMYJISIIMN pa3HbIX
BHJIOB PaCTCHUIN»

25 Coobumecta opranu3smos — https://m.eds00.ru/0T2K1PNGZ
OHOIIeHO3

26 DKOIIOTHYECKHE CHCTEMEI https://m.eds00.ru/S1LIRWZMR
(9KOCHCTEMBI)
OCHOBHBIE TIOKa3aTeNN

27 FKOCHCTCMBI. SKP noruteckue https://m.edsoo.ru/NSTEWOGPE
nupamuibl. CBOHCTBA
skocucteM. Cykiieccust

28 IIpuponHbIE SKOCUCTEMBI https://m.edsoo.ru/WIDMMUBC5

29 AHTpPOTIOTEHHBIC YKOCHUCTEMBI https://m.edsoo.ru/\WRS65U3WC

30 buocgepa — rrobanbnas https://m.eds00.ru/2X1VG5Q18
IKOCHUCTEeMa 3eMITH

31 3axoHoMepHOCTH https://m.eds00.ru/\/5JT6B38Z
CYIIECTBOBaHUS OHOCHEpHI

32 Henoseaectso B Grochepe https://m.edsoo.ru/HXCDHPXDJ
e

33 CocymecTsoanHe NpHpO/b! H https://m.eds00.ru/187G37606
YeJ0BEeYCCTBA
PesepBubIil ypok. O600meHE

34 TeMsl «Coo01ecTsa u https://m.edso0.ru/SW5XCF3K6

9KOJIOTHYCCKHE CUCTEMBI»
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJIBHOMN ITIPOI'PAMMBI

10 KITACC

Kon
NpoBepsieMoOro
pe3yJbTarTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS] OCHOBHOM
o0pa3oBaTe/IbHOM MPOrpaMMBbl CpeiHero o01ero odpasoBanusi

ChopMUpOBAaHHOCTh 3HAHUW O MECT€ W POJM OHMOJIOTUH B CUCTEME
HAYYHOTO 3HAHMS E€CTECTBEHHBIX HayK, B ()OPMHUPOBAHUHN COBPEMEHHOMN
€CTeCTBEHHO-HAYYHOW KApTHHBI MUpPa W HAYYHOTO MHUPOBO33PEHUS; O
BKJIAJIE POCCUUCKHX M 3apyOexHBIX YYEHBIX-OMOJIOTOB B pa3BHUTHE
Oouosiornu; (QYHKIMOHAILHOW TPAMOTHOCTH YEJIOBEKA Il PEIICHHS
KU3HEHHBIX 337124

YMeHue packpbiBaTh COACp)KaHWE OMOJOTUYECKUX TEPMUHOB U
MOHATHI: >KU3Hb, KJIETKa, OpraHu3M; MeTabonu3Mm (OOMEH BEIIeCTB H
MpEeBpaIICeHUEe DHEPruu), TOMEOoCTa3 (caMoperyssiius), ypOBHEBas
OpraHu3aiys >KUBBIX CHCTEM, CaMOBOCIIPOU3BEACHUE (PETPOLyKIINs),
HAaCJEACTBEHHOCTh, K3MEHUYMBOCTh, POCT U PA3BUTHE

YMeHue uznaraTb OMOJOrMYECKHE TEOpHH (KJIETOYHAs, XpPOMOCOMHas,
MyTalnuoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.J. BaBunosa) u
yueHHus: (0 LEHTpaXx MHOrooOpas3uss U NPOUCXOXKIEHHS KyJIbTYPHBIX
pacrenuit H.1. BaBuiioBa), onpenensiTh TpaHUIbl UX TPUMEHUMOCTH K
JKUBBIM CUCTEMaM

YMeHue BHajeTb METOJaMH HAy4yHOTO I[IO3HAHUS B OHOJIOTUU
(HabmroleHHe W ONMHUCAHUE JKUBBIX CHCTEM, IPOILIECCOB M SIBJICHUIA;
OpraHM3ainsi ©  IMPOBEACHHE  OHMOJOTHYECKOr0  3KCICPHUMEHTA,
BBIJIBHOKCHHUE TUTIOTE3HI; BBISIBJICHUE 3aBUCHUMOCTHU MEXTY
WCCIIeTyeMbIMU BEIMYUHAMH, OOBSICHEHHE TOIYYEHHBIX PE3YJIbTATOB,
WCIIOJIb30BAHHBIX HAYYHBIX TIOHATHH, TCOPHI U 3aKOHOB; YMEHUE JIeTIaTh
BBIBOJIbI HA OCHOBAHUU TIOJMYUYEHHBIX PE3yJIbTaTOB)

YMeHHE BBIIEIATH CYLICCTBEHHBIE IIPU3HAKUM BHUPYCOB, KJIETOK
MIPOKapUOT M DYKapuOT, OJHOKJIETOYHBIX M  MHOTOKJIETOYHBIX
OpPraHU3MOB; OCOOEHHOCTH MPOIIECCOB OOMEHA BEIECTB U MPEBpaILCHHS
SHEPruu B KIIETKE, (POTOCHHTE3a, IUIACTUYECKOTO U SHEPreTUYECKOTro
oOMEeHa,  XeMOCHHTE3a,  MMTO3a,  Meio3a,  OIUIOIOTBOPEHUS,
Pa3MHOXKEHHUS, UHANBHUIYAJIIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTE€HE3)

YMenmne IMPHUMCHATH IMMOJIYUYCHHBIC 3HaHUA JJIsL 00BICHEHHS
OMOJIOTHYECKUX MPOLIECCOB U SBJICHUM, AN MPUHATHS NMPAKTUYECKUX
pelIeHrid B OBCEITHEBHOM JKM3HM B LIESAX oOecredeHusi 0€30acHOCTH
CBOETO 37I0POBBS M 3/I0POBbsI OKPYKAIOLIUX JIFOJEH, COOMIOCHUS HOPM
IPAMOTHOI'O TIOBEACHUS B OKPY>KAOLIEH NMPUPOIHOM cpelie; MOHUMaHUe
HEOO0XOIMMOCTH HCIOIBb30BAHUS JIOCTUKEHUH COBPEMEHHOH OMOJIIOTHU
1 OMOTEXHOJIOTHI AJIA PalfMOHAJIBHOT'O IMPHUPOA0IIOJIb30BaAHUSA

YMmenue peumiaTth 3JICMCHTAPHLIC TCHCTUYCCKUC 3aladud Ha MOHO- H
)II/IFI/I6pI/I)IH06 CKpCIIUBAHUEC, CHCIINICHHOC HACJICIOBAHUC, COCTABJIATH
CXCMBI MOHOI' I/I6pI/IIlHOFO CKpCIIUBaHUA JJIsA MMpEaACKa3aHUuA
HaCJICOOBaHMs ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH J1a0OpaTOpHblE W IpaKTHUYeCKHe paloThl,




10

coOmomaTh mpaBwia Ipu padoTe ¢ y4eOHBIM U JaOOPaTOPHBIM
obopyioBaHHEM

YMeHHe KPUTUYECKH OLECHHBAaTh M WHTEPIPETUPOBATH HH(OpMALIUIO
OHMOJIOTUYECKOTO COZCPIKAHUS, BKIFOYAIONIYIO TICEBIOHAYUYHbIC 3HAHUS
U3 pas3u4HbIXx UCTOYHUKOB (CMMU, HaydHO-NOMYJISIPHBIC MaTepPHAIbI);
OTUYCCKHUEC ACIICKTbI COBPCMCHHBIX I/ICCJ'IGI[OBaHI/If/'I B 6I/IOJIOI‘I/II/I,
MEIUIMHE, OMOTEXHOJIOTHH

YMeHue co3laBaTh COOCTBCHHBIC MHCHMEHHBIC M YCTHBIC COOOIICHHS,
000011251 OMOJTOTUYECKYI0O MH(POPMAIUIO U3 HECKOJIbKUX UCTOYHHKOB,
IPaMOTHO MCIOJIb30BaTh MOHSITHIHBIN ammnapaT OHOJIOTHH

11 KIIACC

Kox
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeILHON MPOrPaMMBbI CpelHero 001ero od0pasoBaHus

CdopMUpoOBaHHOCTh 3HAHUH O MECTE W POJU OHOJIIOTUH B CHUCTEME
HAYYHOT'O 3HAHMS C€CTECTBCHHBIX HAayK, B (JOPMHUPOBAHUH COBPEMEHHOMN
€CTECTBCHHO-HAYYHOW KApTUHBI MHpPAa W HAYYHOTO MHPOBO33PCHHS; O
BKJIQJIC POCCHUHCKUX M 3apyOC)KHBIX YUYEHBIX-OMOJIIOTOB B pPa3BUTHE
Oouonornu; (QYHKIMOHAILHOW TPaMOTHOCTH YEJIOBEKa ISl PEIICHUS
YKU3HCHHBIX 337124

YMeHHe packpbiBaThb COJEp)KaHUE OHOJOTUYECKHX TEPMHHOB H
TIOHSTHIA: BUJ, TOIYJISIIHS, TEHOPOH, SBOJIIONHS, JBIKYIIAC CHIIBI
(daxTopsr) ABOJTIOIINH, MPUCTIOCOOICHHOCTD OpraHU3MOB,
BH1000pa30BaHKe, IKOJIOTUUECKHE (PaKTOPBI, SKOCUCTEMA, MPOTYIICHTHI,
KOHCYMEHTBI, PEAyLEHTHI, IIeMH MUTaHUs, dKOJIorudeckas MUpaMuia,
ouoreoreHo3, buochepa

YMenne uznaratb OMOJOTHYECKHE TEOpUHU (IBOJIIOIMOHHAS Teopus Y.
JapBuHa,  CHHTETHYECKass  TEOpHs  OSBONIOIHMH),  3aKOHBI U
3aKOHOMEpHOCTH (3apojbimeBoro cxojacrea K.M. bapa, uepenoBanus
TTIaBHBIX HampaBiieHud u mytei sBomonnu A.H. CeBepiioBa, yueHus o
ouochepe B.W. BepHaackoro), onpeaessiTh TpaHULIB UX MPUMEHUMOCTH
K )KUBBIM CHCTEMaM

YMmenune BJIaACTh MCTOAAMMU HAYYHOI'O IIO3HAHHA B ouomoruu
(Ha6JIIO,Z[eHI/Ie U OIMMCAHUC KUBBIX CHUCTCM, IPOLECCCOB U ﬂBHeHHP’I;
opraHu3anmnsa u IMPOBCACHUC OHOJIOrTYECKOI0 9KCIICPUMCHTA,
BBIABHXXCHHC THUITIOTE3bI, BBISIBJICHUC 3aBUCHUMOCTH MCKOAY
HUCCICAYCMBIMH BCINYHNHAMU, 00BsACHEHHE IMMOJIYYCHHBIX PEC€3YyJIbTAaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/II>'I, TeopI/Iﬁ U 3aKOHOB; YMCHHC
JACJIaTh BBIBOABI HA OCHOBAHUHU IMOJTYYCHHBIX pe3y.]'II)TaTOB)

VYmMmenue BBIACIIATh CYIICCTBCHHBIC IMTPU3HAKHU CTPOCHHA OMOIOrMYECKUX
O0OBEKTOB:  BUAOB,  TOMYJSIHHA, TPOAYIEHTOB, KOHCYMEHTOB,
pEIyIeHTOB, OMOTEOIEHO30B M JKOCHCTEM; OCOOCHHOCTH IPOIECCOB
HACJICJICTBEHHOU W3MEHYNBOCTH, €CTECTBEHHOTO orbopa,
BHJI000pa30BaHMs, TMPUCIIOCOOJIEHHOCTH  OPraHWU3MOB,  JIEHCTBHS
HKOJIOTMYECKUX (PAKTOPOB HA OPraHU3MBI, TIEPEHOCA BEUIECTB U MOTOKA




OHCPTHUU B 3KOCUCTEMAX, aHTPOIIOICHHBIX U3MEHEHUH B AKOCHCTEMax
CBOCH MECTHOCTH, KPYTOBOPOTA BELIECTB U OMOTCOXMMHUYECKUX LUKIOB
B Onocepe

YMmenue MMPUMCHATH TOJIYUCHHBIC 3HaHUuA JIIsL 00BACHEHHS
OMOJIOTMYECKUX MPOLECCOB U SIBICHUM, IJIsI MPUHATUS TPAKTHYSCKUX
pelIeHHi B IOBCEAHEBHOM KHU3HH B LENAX oOecreueHus: 0€30macHOCTH
CBOETO 3JI0POBbSI ¥ 3[I0POBbsI OKPYIKAIOLIMX JIFO/ICH, COONII0ACHHS HOPM
IPaMOTHOTO TOBEJICHHS B OKPYXKAIOLICH MPUPOIAHON Cpe/ie; TOHMMaHHe
HEOOXOMMOCTH HCIIOJIb30BAHUS JOCTHIKCHUI COBPEMEHHON OHMOJIOrUM
JUISL pAIlMOHAIBHOTO TIPHUPOJI0NOIb30BAHHMS

10

YMeHue pemaTh 3JIeMEHTapHble OWOJIOTMYECKUE 3aJaud, COCTABIISATH
CXEMBbI MIepeHO0Cca BEUIECTB M SHEPTUU B IKOcHcTeMax (LN MUTaHNUs)

VMeHHe BBIIONHATH JIAOOpAaTOpHBIE W  IMPAaKTHYECKHE paboOTHI,
coOmonaTh mpaBwia Ipu padore ¢ y4eOHBIM U JTaOOpPaTOPHBIM
000pyTI0BaHHEM

YMeHHUe KPUTHYECKH OIEHHBATh W WHTEPIPETHPOBATH HH(OPMAIIHIO
OMOJIOTMYECKOT0 COJICpPIKaHKsI, BKIIOYAIOINIYIO TICEBOHAYYHBIC 3HAHUS
U3 pa3nuuHbIX HCcTOYHUKOB (CMU, Hay4YHO-TIONYJISIpHBIC MaTepHalibl);
paccMaTpuBaTh r00aabHbIe 9KOJIOTMYECKHUE po0IeMbI
COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO
MIO3HITUIO

YMeHue cosaBaTh COOCTBEHHBIC NMUCHMEHHBIC U YCTHBIC COOOIICHUS,
0000mmass OMOJIOTHYECKYI0 MH(POPMAIUIO U3 HECKOJIBKHX HCTOYHUKOB,
IPaMOTHO MCIIOJIb30BATh MOHATHIHBIN anmapaT OHOJIOTHH




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kon
1

11

1.2

2.1

IIpoBepsieMblii 3JIEMEHT COJEPKAHUS

buonorus xak Hayka

buomoruss — wayka o >xuBoil mpupone. Pomp Oumonornu B (GOpMHPOBAHUU
COBpEMEHHOM Hay4yHOU KapTuHbI Mupa. CuctemMa OMOJIOTHYECKUX HAYK

MeToapl MMO3HAHUS KUBOW MPUPOAbl (HAOMIOAEHHE, HKCIEPUMEHT, OIHCaHUE,
u3MepeHue, Kiaccuukanus, MOJCIMPOBAaHUE, CTaTHCTUYEeCcKas oO0paboTka
JTAHHBIX )

JKuBble cucTeMbl U UX OpraHu3alus

Kupbie cuctempl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Ouosioruu. CBocTBa
OMOCUCTEM U UX pa3HOOOpas3ue

2.2

YpoBHH OpraHuM3anuy OHOCHUCTEM: MOJEKYJISIPHO-TCHETHYECKUH, KIETOYHBIMH,
OpraHU3MEHHBbIH, MOMYJIALUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH

XHMMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KIETKA. XHMHYECKHE DJIEMEHTBhI: MaKpOAJIEMEHTBHI,
MUKpO3JeMeHThl. Boga u  MuHepanbHble BemlecTBa. @OYHKUMU BOABI U
MUHEPAIBHBIX BEIIECTB B KiIeTKe. [lomepkaHnue 0CMOTHYECKOTO Oamanca

3.2

3.3

benku. CocraB u crpoeHue O€nKOB. AMHMHOKUCIOTHI — MOHOMEpHI OENKOB.
He3ameHuMble 1 3aMEHMMbIE aMUHOKHUCIIOTbI. AMUHOKHUCIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OETIKOBOW MOJIEKYJbl (IIEpBUYHAS, BTOPWUYHAs, TPETUYHAS U
YeTBEPTUYHASA CTPYKTypa). XUMHUYECKHe CBOMCTBa OenkoB. buonorunueckue
¢byHKIMU OEIKOB.

®epmeHTHl — Ouojoruuyeckue katanuzaTopbl. CTpoeHue (epMeHTa: aKTUBHBIN
LueHTp, cyOcrparHas crneuupuyHocts. Kodepmentsl. Burtamunbl. Otinuus
(epMEeHTOB OT HEOPraHMYECKUX KaTalu3aTOPOB

VYraeBoasl: MOHOcaxapuabl (IJIIOKO3a, pub03a U J1€30KCUpu003a), aucaxapuibl
(caxapo3a, JakTo3a) W TOJUcaxapunbl (Kpaxmai, TJWUKOTEH, IeJUII0I03a).
buonorndeckne GyHKINHN YTIIIEBOJIOB.

Jlununael:  TpUrMUEpuibl,  crepouisl,  dochomunuabl.  ['mapodunbHO-
ruspopoOHble cBolcTBa. buonormueckue ¢yHkuuun aunuaos. CpaBHeHue
YIJIEBO/IOB, OETIKOB M JIMIIUOB KaK UICTOYHUKOB SHEPTrUU

3.4

Hyxnennossie kucnorel: JIHK n PHK. Hykneotuael — MOHOMEpBI HYKIEMHOBBIX
kuciaot. Crpoenue u ¢pyukuuu JJHK. Ctpoenue u pynkiuu PHK. AT®: ctpoenne
1 QyHKIMH

3.5

3.6

3.7

]_II/ITOJ'IOFI/ISI — HAayKa O KJICTKC. Knerounas TCOpH:. Metoasl N3YUCHUS KIICTOK

Knerka kak nenoctHas kuBasg cucrema. OOmue NMpU3HAKU KIETOK: 3aMKHYTas
HapyxHasi meMmOpana, Mosekyibl JIHK kak reneTudeckuii ammapar, cuUcTema
CHHTe3a OerKa

Tumnbl kiIeTok: sykapuoTHueckas U mnpokapuotuyeckas. OCOOEHHOCTH CTPOEHUS
npokapuoTuyeckol  kierku. Knerounas  crenka — Oaktepuil.  CrpoeHue
9YKapUOTHYECKON KJIETKH. OCHOBHBIE OTIMYUS PACTUTEIBHOW, MXUBOTHOM M
IpuOHON KIIETKU

3.8

[IoBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KIETOYHAs CTEHKA, TIJIMKOKAJIUKC, HX
¢ynkuun. [Inasmatnueckas memOpaHna, e€ cBoiictBa u ¢yHkuuu. LluTormasma u eé
opranouipl. OnHOMEMOpaHHBIE OPraHOMJIBI KIETKU: SHJOIIa3MaThdecKas CeTh




3.9

(OIIC), ammapar I'onbmxu, nausocoMbl. IlomyaBTOHOMHBIE OpraHOMAB! KIIETKH:
MHUTOXOHJpUH, IutacTuabl. [IporcxoxaeHne MHUTOXOHAPHA W IUIacTUA. Bunel
wiactug. HememOpaHHbIE OpraHOMIBl KIETKU: PHOOCOMBI, KIETOUHBIA LEHTD,
PECHUUKH, KTyTUKU. DYHKIIUN OPraHOUI0B KIETKU. Brimtouenus

SAnpo — perynastopHblii uHeHTp KieTkd. CTpoeHue szpa: saepHas 000J0uKa,
KapuoIlUIa3Ma, XpOMATHH, SAPBIILIKO. XPOMOCOMBI

3.10

TpaHcnopT BEHIECTB B KIIETKE

X(I/ISHGI[CSITCJIBHOCTB KJIICTKH

4.1

4.2

4.3

OOmeHn BemiecTB, win MeTabonu3M. AccuMmianus (MIacTU4eckuid oOMEH) U
IUCCUMWIIALMS (PHEPreTHYeCKuil OOMEH) — JBE CTOPOHBI E€IMHOrO Ipolecca
Mmetabonu3ma. Tumel oOMeHa BemiecTB: aBTOTPO(dHBI U rereporpodHbid. Ponb
(bepMEeHTOB B 0OMEHE BEIIECTB U MPEBPAILICHUN SHEPTUH B KIIETKE

dorocunTte3. CeroBas u TeMHOBas (a3pl GorocuHTe3a. Peakuuu dortocuHTesa.
OddexktuBHOCTh (DoTOCHHTE3a. 3HAUeHHE (HOTOCHHTE3a IS JKU3HM Ha 3emiie.
Brmusaue ycmoBuit  cpensl Ha  (POTOCHHTE3 M CHOCOOBI  TOBBINICHHS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUH.

XeMocHHTE3. XEMOCHHTE3UpYIONMe OakTepuu. 3HAUYCHHWE XEMOCHHTE3a JUIs
KU3HH Ha 3emie

OHepretuyeckuii oOMeH B KieTke. PacieruieHue BeLecTB, BbIIEIECHUE U
aKKyMYJIMPOBaHHWE DSHEPrMM B KIETKE. OTambl SHEPreTHYecKoro OOMEHa.
I'mukomus. Bpokenne u ero Buabpl. KuciopopHoe OKHCIIEHHE, WM KJIETOYHOE
npixanue. DPPEeKTHBHOCTh YHEPTETUIECKOTO OOMEHa

4.4

4.5

5.1

5.2

Peakium marpuuHoro cunresa. ['enerndeckas nnpopmanusa u JJHK. Peanuzanus
reHeTHYecKo HH(opManuu B KiIeTKe. ['eHeTndeckuil Ko U €ro CBOMHCTBa.
Tpanckpunmms — matpuunbiii cuate3 PHK. Tpancmsmmst — OuocuHTe3 Oernka.
KoaupoBanue amuHokuciot. Posib pubocom B 6uocunTese Oenka

Heknerounsie ¢dopmbl ku3Hu — BHpychl. Mcropus otkpbiTus BupycoB (.M.
NBanoBckuii). OcoOEHHOCTH CTPOEHHMSI U  KU3HEICSATEIIbHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacTeHHd, J>XKUBOTHBIX U 4YEJIOBEKa, BbI3bIBAEMbIE
Bupycamu. Bupyc nmmyHnonedpunurta yenoseka (BUY) — Bo3dyaurens CIIM/a.
[TpodunakTruka pacnpocTpaHeHUs: BUPYCHBIX 3a00J1€BaHUI

PasMmHOXeEeHUE U WHIAUBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

Knerounslii 1uKki, WIM SKU3HEHHBIM LMK KIeTku. HWHTepdaza u  MHTO3.
[Ipouieccrl, mpotekaromue B uHTepdasze. Pemnukanus — peakuus MaTpUYHOTO
cunteza [IHK. Ctpoenune xpomocom. XpOMOCOMHBIM HabOp — KapHOTHIL.
JIUMUIIONAHBIE M TalIOMAHBIA ~ XPOMOCOMHBIE  HAOOPBHI. XpoMaTuasl.
[uTosornyeckne OCHOBBI Pa3MHOXKEHUS MW  HWHIUBUAYAJIBHOTO  Pa3BUTHS
OpraHu3MOB.

Henenne wnetkn — wMuto3. Cragumm muto3a. [lporeccel, mpoucxopasmue Ha
pa3HbIX CTAAUAX MUTO3a. bUOIOrHYECKUA CMBICII MUTO3a

@®opMbl pa3MHOXKEHHsI OpraHM3MOB: Oecroyioe M MojioBoe. Buapl Oecronoro
pPa3MHOXKEHHUS: JIeJICHHE HaJBOE€, IIOYKOBAaHUE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHKe, BereTaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIIOHMPOBAaHUE
OpPraHU3MOB, €r0 3HaU€HHE ISl CENIEKIIUU

5.3

[TonoBoe pa3MHOXEHUE, €T0 OTINYHUS OT OECITOIOoTO.

Metiioz. Craguum Meioza. Ilpounecchl, mnpoucxondiiie Ha CTaausIX Meio3sa.
[ToBenenue xpomocom B Meio3e. Kpoccunroep. buosiormyeckuii cMmbIica U
3HAYEHHUE MeN03a




5.4

5.5

l'amerorenes — mporecc 00pa3oBaHUS MOJOBBIX KIETOK Y JKMBOTHBIX. [loi0BBIE
JKEJe3bl: CEMCHHUKH W SMYHUKHA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX KIETOK —
ramer (CrepMaTro30u], SUIEKIeTKa) — crepMaroreHe3 u ooreHe3. OcoOeHHOCTH
CTPOCHHUS SIMIIEKIIETOK U criepMaTo3ouaoB. OmionorBopenue. [lapreHorenes

WunuBunyansHoe — pasButhe  (OHTOreHe3).  OMOpHOHAJIBHOE  Pa3BHTHE
(aMOpuorenes). Jranbsl SMOPHOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
apoOnieHne, racTpynsnus, opraHoreHe3. IlocramOpuonansHOe pa3zBuTHE. THIBI
NOoCTAMOPHOHAIBHOTO Pa3BUTH: TpsAMoe, HempsiMoe (JIMYMHOYHOE). BnmsHue
Cpenbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
yPOZCTBa.

Poct n pasButue pactenuii. OHTOreHe3 BETKOBOTO PAaCTEHHS: CTPOCHHUE CEMEHH,
CTaJ1H Pa3BUTHSA

HaCHeHCTBeHHOCTL U USMCHYUBOCTb OPTaHHU3MOB

6.1

IIpeamer u 3agaun reHeTuku. Mctopus pa3BUTHS FeHETUKU. BKiIax poCCUNCKUX U
3apyOeXKHBIX  Y4YEHBIX B pa3BUTHE  T'€HETUKU.  MeToJabl  I'eHETUKHU
(THOPUTOTOTUIECKUHA, HUTOT€HETHYECKHU, MOJIEKYJISPHO-T€HETHYECKU ).
OcCHOBHBIE T€HETUYECKUE MOHATUA. ['eHeTnyecKas CUMBOJIMKA, MCIOJb3yeMas B
CXeMax CKpellrBaHUI

6.2

3aKOHOMEPHOCTH HACJEJIOBAHMS IMPU3HAKOB, yCTaHOBIEHHble ['. MeHnenem.
MoHOTHOPUIHOE CKpeIIUBaHUE. 3aKOH €IWHOOOpa3usi THOPUIOB IEPBOTO
nokoyienusi. [lpaBwio JOMUHMpOBaHUA. 3aKOH pacHICIUICHUS IMPU3HAKOB.
I'unioresa unctorsl ramer. [loJHOE M HEMOJIHOE JOMUHHUPOBAHUE.

JluruOpuHOEe CKpEIIMBaHKWE. 3aKOH HE3aBHCHUMOTO HACICIOBAaHUS IPHU3HAKOB.
[uTtoreHeTM4YECKNE OCHOBBI JIUTHOPHUIHOTO CKpEIIMBaHUA. AHaIU3UPYIOIIEe
CKpEIIIMBaHUE. Hcnonw3oBanue aHAIM3UPYIOIIETO CKpeIIMBaHUs  JJIs
olpeziesIeHUsl TeHOTHIIa 0CO0U

6.3

6.4

6.5

6.6

CuennenHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cuersieHHOMY
HacJlleOBaHUIO TIeHOB. HapymieHwe  CHEIUIEHHs TE€HOB B pe3yJbTare
KpOCCHHToBepa. XpOMOCOMHas TEOpHsI HaCIEeICTBEHHOCTH. | eHeTuYecKue KapThl.
I'enernka mnona. XpOMOCOMHOE OIpeAeNeHue Imoja. AyTOCOMBI M IIOJOBBIE
XPOMOCOMEIL. I'omorameTHbele u TeTCPOraMETHLBIC OPraHU3MBbI. HaCHeHOBaHI/Ie
IIPU3HAKOB, CLIETIJIEHHBIX C IIOJIOM

N3menunBoCcTh. Buabl M3MEHUYMBOCTU: HEHACJIEACTBEHHAs W HACIEACTBEHHAs.
Ponp  cpempl B HEHACIEACTBEHHOW  M3MEHYMBOCTH.  XapaKTepUCTHKA
MOJU(UKAIIMOHHON U3MEHUYMBOCTH. BapuannoHHbIi psii 1 BapualiioHHast KpuBasi.
Hopma peakumu npusHaka. KonndyecTBEHHBIE M KaYECTBEHHBIE INPU3HAKUA U UX
HopMa peakiuu. CBoiicTBa MOAM(PUKAIIMOHHON U3MEHYMBOCTH

HacnenctBeHHas, WM TEHOTUIMYECKas, M3MEeHYUBOCTh. KomOuHaTHBHAs
W3MEHYMBOCTb. Melo3 M TMOJOBOM mpolecc — OCHOBa KOMOMHATHBHOMN
M3MEHYMBOCTU. MyTaloHHast n3MeHUYUuBOCTh. Kiaccudukanus MyTaiuii: reHHble
XpOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ Npu4uHbl MyTaluid. MyTareHHble (hakTOpBHI.
3aKOH rOMOJIOTMYECKUX PAJIOB B HaciaeAcTBeHHOM n3MeHunBocty H.M. BaBuiosa

I'enetnka wuyenoBeka. Kapuotun 4denoBeka. OCHOBHBIE METOJbl T'€HETUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOIrCHESTHUICCKHIA,
OMOXMMHYECKHUN, MOJeKyIsapHO-reHeTuueckuii. CoBpeMEHHOE OmpeaelieHUue
TCHOTHIIA. ITOJIHOI'CHOMHOC CGKB@HHpOBaHI/Ie, FeHOTI/IHI/IpOBaHI/Ie, B TOM 4YHUCIIC C
nomompio I1[[P-ananu3a. HacieacTtBeHHblie 3a00Je¢BaHUS 4YCIOBEKA: T'CHHEIC
Oomne3Hu, O0NEe3HW C HACIEACTBEHHOW MPEApacIioNOKEHHOCThIO, XPOMOCOMHBIE
oone3an. CoMaTHYeCKHEe M TeHEpaTHBHBIC MyTanuu. [IpUHIUIBI 3]I0pOBOTO




o0pa3a KU3HU, TUarHOCTUKU, TPOPHUIAKTUKY U JICUCHUSI TCHETUYECKUX OO0JIe3HeH.
Menuko-TeHEeTUYECKOEe KOHCYJIbTUPOBAHKE. 3HAYCHUE MEIUIIMHCKONW T€HETUKHU B
MIPEIOTBPALICHUH | JICYCHUN TeHETUISCKUX 3a00JIeBaHUI YEeTIOBEKA

Cenexiust opraau3MoB. OCHOBBI OMOTEXHOJIOTHHU

7.1

7.2

7.3

Cenekius Kak HayKa ¥ IpoIEecc. 3apoKICHUE CENEKIIMU U JIOMECTUKAIUsS. YUYeHHe
H.M. BaBuioBa o0 IIeHTpax NPOMCXOXACHUS W MHOTrooOpas3wsi KyJIbTYPHBIX
pacteHuil. LIeHTppl NPOMCXOXKIEHUS JOMAIIHUX KUBOTHBIX. CopT, mopoxa,
ITaMM

CoBpeMeHHbBIE METOMBI CeNeKIMU. MacCOBBIH W WHIUBUIYAIbHBIA OTOOPHI B
CEeJIEKIIMM pacTeHud M KUBOTHBIX. OlleHKa sKcTepbepa. biuskoponacTBeHHOE
ckpenuBanue — HMHOpuAWHT. Ywmcras nuHusA. CKpelMBaHUE YHUCTHIX JIMHHUH.
I'ereposuc, wiu rubpumHas cuna. HepoAacTBEHHOE CKpeUIMBAaHUE — ayTOPUIUHT.
OtnanénHas rtuOpugusanmss W €€ ycnexu. VICKyCCTBEHHBIH MyTareHes H
MOJIy4YeHUE TOJUIUIONAOB. JIOCTHXKEHHSI CENEeKIMU pacTeHUl, >KUBOTHBIX U
MHKPOOPTaHU3MOB

buorexHonorust kak oOTpacib IPOU3BOACTBA. ['€HHas WHXKEHEpUs. OTarbl
co3nanua pekomOuHanTHOM JIHK u Ttpancrenneix opranunsmon. Kierounas
nHxeHepus. Knetounsie KyJnbTypbl. MUKPOKIOHAJIbHOE Pa3MHOKEHUE PACTEHUM.
KionnpoBanue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.
Okojoruyeckue U dThueckue — mpobsnembl. MO —  reHeruuecku
MOJU(UIIMPOBAHHBIE OPTaHU3MbI

11 KIIACC

Kox
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1.2

1.3

IIpoBepsieMblii 3JIeMEHT CO/IePKAHUS
DBOIIOMOHHAS OMOIOT U

DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuzerenbctBa  3Bojouuu.  [laneoHTosornyeckue:  MOCIEIO0BATENbHOCTD
MOSIBJICHUS BHJIOB B TMAJICOHTOJOTUYECKONW JIETOMHUCH, TNepeXoHbie (HOPMEI.
buoreorpadguyeckue: cxoICTBO U pasznuuue gpayH U (aop MaTEPUKOB U OCTPOBOB.
OMOpHOJIOTHYECKHE: CXOACTBA U  pa3fNuuusg HMOPHOHOB pa3HBIX  BHUJOB
MO3BOHOYHBIX. (CpaBHUTETHHO-aHATOMHYECKHE: TOMOJIOTUYHBIC, aHaJIOTHYHEIE,
pYIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXHUMHUYECKHUE: CXOACTBO
MEXaHU3MOB HACIJIEJICTBEHHOCTH W OCHOBHBIX METa0OJMYECKHX IyTeH Yy BCeX
OpraHU3MOB

OpomtonmonHas Teopus Y. Jlapsuna. [Ipeanocsliky BOSHUKHOBEHUS TapBUHHU3MA.
JIBIOKyIIIME CHIIBI 3BOJIIOLMHU BUJOB 10 J[apBUHY (M30BITOYHOE pa3MHOXKEHHE TPU
OTrPaHUYEHHOCTH PpECYpCcOB, HEONpeleNE€HHas M3MEHYMBOCTh, Oopb0Oa 3a
CYLIECTBOBaHME, €CTECTBEHHBIH 0TOOP)

Cunrernueckass Tteopust »HBomonuu (CT3) U OCHOBHBIE €€ TMOJOXKEHHUS.
MuxkposBosmrorus. [Tomynsmus Kak eIMHAIIA BUIA U SBOJTIOIUN

14

JBuxyume cunbl ((akTopbl) 3BOJIOLMU BHIOB B Hpupoje. MyTalmoHHbBIN
nporecc U KOMOMHATUBHAs M3MEHYMBOCTH. [lomynsnmoHHBIE BOJHBI U Jpeid
reHoB. M3omsnus u murpauus. EcrecTBeHHBIH 0TOOp — Hampamistomuil ¢akTop
sBoMoLMH. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[TpucnocoONeHHOCT,  OpraHU3MOB  KaK  pe3yiabTaT dBojiouuu. [Ipumepsl
npuUcnoco0IeHn y opranu3MoB. ApoMop(O3bl U UAH0AIANTALINH.




1.5

Bun u Bunoo6pazosanue. Kputepun Buga. OcHoBHBIE (hOpMBI BUA00OPAa30BaHUS:
reorpau4eckoe, SKOJIOTHIECKOe

Makpossomorsi.  dopmbl  3BomrouMu:  QuieTHYeckas, — IUBEpPreHTHasd,
KOHBEpreHTHasl, napaienbHas. HeoOpaTtuMocTs 3BOTIONHMN

Bo3HHMKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

2.1

Jonayunble TMpeACTaBICHUS O 3apOXKICHUU HKU3HU. HayuHble TUIIOTE3bI
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 MW MaHCHepMus. XUMHYECKas
ABOJIIOIUA. OKCICPUMEHTAIbHOE TMOATBEPKJICHUE XHUMHUYECKOW HBOJIOIMH.
Havanpable sTanel Omosormveckoil spomtonmu. ['mmoresa PHK-mupa. Ilepbie
KJIETKU U UX 3BOJIOIMsA. POpMUPOBAHKE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB

2.2

2.3

2.4

PazButue xu3Hu Ha 3emsie mo spaM W nepuoaaMm. Karapxei. Apxeickas u
nporepo3oiickas dpbl. [lanmeo3oiickas 3pa u €€ mnepuoabl: KeMOPHUHCKHIA,
OPIOBUKCKHM, CUIYPUWCKHI, JIEBOHCKUH, KAaMEHHOYIOJIbHBIM, IEPMCKHUM.
Me3so3olickas 3pa u €€ nepruoibl: TPUACOBbIN, IOPCKUIA, MEJIOBOM.

Kaiino3oiickas spa u €€ nepuobl: NajJeoreHOBbIN, HEOT€HOBBIN, AHTPOIIOIE€HOBBIN.
XapakTepucTuka KIMMaTa M Te€OJOTMYECKHX mpoueccoB. (OCHOBHBIE 3Tallbl
OBOJIIOIIMUA PACTHTEIHLHOTO W JKMBOTHOTO MHpa. ApoMopho3bl y pacTCHHH H
KUBOTHBIX. [losiBIIeHHE, paclBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB

CucremMa OpraHm4yeckoro Mupa Kak oOTpaxeHue -HBoitouud. OCHOBHBIE
CUCTEMaTUYECKHUE TPYIIIbI OPraHu3MOB

OBOJIIOLIMS YEJIOBEKAa. AHTPONOJIOTHUS Kak Hayka. Pa3BuTue mnpeacTaBieHUN o
IPOMCXOXACHUN 4YeloBeKa. Meronpl u3ydeHus aHrponoreresa. CxoicrBa u
pa3nuyus 4esloBeKa U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJI0KEHHUE YETIOBEKA.
JBmwxymue cuibl (GakTopel) aHTpororenesza. HaciencTBeHHass M3MEHYMBOCTD U
ecTecTBeHHbIH 0TOOp. OOIIecTBEeHHBI 00pa3 >KW3HMU, W3TOTOBICHHUE OpYIUil
TpyJa, MbIIIJICHUE, PEUb

2.5

2.6

OcHOBHbIE CTaAMM M BETBU DBOJIOLUM YEJOBEKAa: aBCTPAJIONUTEKH, YenoBek
yMenslid, YemoBek npaAMoxondiui, YemoBek HeaHaepraiabCkuii, UYemoBek
pa3ymHbId. Haxolku HCKOmaemblX OCTAHKOB, BpEMsl CYyIIECTBOBaHUS, 00JIaCTh
pacnpocTpaHeHust, 00bEM rOJI0BHOTO MO3Ta, 00pa3 )KU3HU, OPYIHsI

Yenoeueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpOIeouHas (eBpasuiickas),
HErpo-aBCTpaJIONIHAs (3xBaTOpHANbHAS), MOHTOJIOUIHAs (a3muarcko-
amMepuKaHcKasi). UepThl MpUCIIOCOOICHHOCTH MPECTaBUTENIEH YeIOBEUYEeCKUX pac K
yclloBUsIM cylecTBoBaHus. EnquHcTBO yenoBeueckux pac. Kputuka pacusma

Opraau3Mbl U OKpYyKarolas cpeaa

3.1

3.2

3.3

3.4

OKkojnorusi Kak HayKa. 3aJadyd W pasfesibl dKOJIOTMH. MEeTOabl IKOJIOTMYECKUX
UCCIIEIOBaHUH. DKOJIOrndeckoe MupoBo33peHue. Cpenpl 0OMTaHHUS OPraHU3MOB!
BOJ/IHAs1, HA3€MHO-BO3/1y11IHAasl, IOYBEHHAs, BHyTPUOPIaHU3MEHHAsI

Okonornyeckne  (akropel.  Knaccudukaumss — skomormdeckux — (akTopos:
abuoTuyeckre, OWMOTHYECKHME U AaHTPONOreHHble. JleHCTBHE HKOJIOIMYECKUX
(bakTOpPOB HA OPraHU3MBbI

AbGuoTtnueckue (aKToOpbl: CBET, TEMIepaTypa, BIAXHOCTb. DOTONEPUOAU3M.
[IpucniocoOnenust  OpraHu3MOB K  JeMCTBHIO  aOMOTHYECKUX  (aKTOPOB.
buonorunueckue puTmsl

buotnueckue ¢aktopsl. Buasl OHOTHUECKHMX B3aUMOJCHCTBUN: KOHKYpPEHIIMS,
XUIIHUYECTBO, TMapa3uTHU3M, MYTyalu3M, KOMMEHCAJIW3M (HaxJIeOHHYECTBO,
KBAPTUPAHTCTBO),  aMEHCaJIM3M,  HelTpanuzM.  3HaueHHMe  OHOTHYECKHX
B3aMMOJICHCTBHI JIIs CYIIECTBOBAHUSI OPIraHU3MOB B PUPOIHBIX COOOIIECTBAX




3.5

OKOJIOTUYECKUE XapaKTEPUCTUKU NONMYyJIAIUUA. OCHOBHBIE ITOKA3aTENU MOMYJISANN:
YUCJIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb, IPUPOCT, MHUIPALUL.
JIMHaMuKa YUCIIEHHOCTH NOMYJISILUU U €€ PEeryJisiius

COOGH.ICCTBa 1 OKOJOTHYCCKUEC CUCTCMBI

4.1

CoobmecTBO opranu3mMoB — Owuoneno3. CTpyKTypsl OHOIIEHO3a: BHIOBAs,
NPOCTpAaHCTBEHHAs, Tpodudeckas (mmmeBas). Bunsl-nomuHantel. CBs3u B
OuoLeHo3e

4.2

Oxoniornueckue cucreMbl  (3kocuctemsbl). Ilonarue 00 sKocucreMe U
ouoreoneHo3e. @DOYHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHUCTEMBI: MPOAYLEHTHI,
KOHCYMEHTHI, peayleHThl. KpyroBopoT BEIIECTB M MOTOK YHEPTHH B IKOCHUCTEME.
Tpoduyeckue (muiieBble) YPOBHH 3KocuUcTeMbl. [luineBble menu U CeTH.
OcCHOBHBIE TIOKa3aTeM 3KOCUCTEMBI: Ouomacca, HPOAYKLHUS. IKOJIOTUYECKHE
NUPAMUJIBL:  MPOAYKIUHM, YHCIEHHOCTH, Ouomaccol. CBOMCTBA 3IKOCHUCTEM:
YCTOWYMBOCTD, caMoperyJisiiusi, pazsutue. Cykieccus

4.3

[Ipupoansie 3xocucTEMBl. DKOCUCTEMBI 03EP U PEK. DKOCHCTEMA XBOMHOIO WJIU
HIMPOKOJIMCTBEHHOTO JIEca.

AHTpOTIOT€HHBIE 3KOCUCTEMBI. ATPOIKOCHCTEMBL. Yp603KOCHCTEMBL.
buonoruueckoe u X035UCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnHoobpazue kak (Qaktop yctoWumBoctH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOr0 pa3HOOOpa3us Ha 3emiie

4.4

Yuyenne B.M. Bepnamckoro o Owochepe. ['paHmibl, coctaB H CTPYKTypa
ouoctepsl. XKuBoe BemectBo u ero (ynkuuu. OcoOGeHHOCcTH OHOchepsl Kak
MI0O0ATLHON DKOCHCTEMBI. J[MHaMUYecKoe paBHOBECME M OOpaTHas CBS3b B
ouocdepe. KpyroBoporel BemiecTB M OHOTCOXMMHYECKHE ITUKJIBI DIIEMCHTOB
(yrmepona, azota). 3oHaIbHOCTh Orochepsl. OCHOBHBIC OMOMBI CYIITH

4.5

UenoseuectBo B Omocdepe 3emud. AHTPONOTCHHBIE HW3MEHEHHS B Oumocdepe.
['moGaibHbIC IKOJOTHUECKUE TPOOIIEMBI.

OcHoBa  palMOHANBHOIO  YIpaBJIEHUS TPUPOAHBIMH  pEecypcaMH U HUX
UCToNIb30BaHue. JlocTikeHUs: OMONIOTHH U OXpaHa MIPUPOJIbI




YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YYHEHUKA

* buosorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6io A.M. u ap.;
[Tox penaxumeii [Taceunuka B.B. Akmmoneproe o6miecTBo «M3marenscTBo
«IIpocsemenue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Pyonos A.M. u ap.;
[Tox penaxumeii [Taceunuka B.B. Akmmoneproe o6miecTBo «M3marenscTBo
«IIpocsemenue»

METO/IUYECKHUE MATEPHUAJIbI JJIS1 YUYUTEJIA
o HMudpopMallmoHHO-METOUYECKOE MHUCHMO 00 OCOOCHHOCTSX MPETOIaBaHUS
yaeOHoro npeamera «buonorus» B 2025/2026 yue6HOM roay
https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
e  JlocTmKeHrE METAIIPEAMETHBIX PE3yJIbTaTOB B PaMKax U3YICHUS
MPEMETOB €CTECTBEHHO-HAyYHOTO 0JI0Ka (OCHOBHOE 00I11ee 00pa30BaHUE)
: METOJIMYECKUE peKoMeHaammu estestvenno-nauchnyj-blok 01.pdf
o buomnorus (yrmy06nennslil ypoBeHs): Peanuzanus tpeboanuiit ®I'OC
CpenHero o0mero oopa3oBaHus : METOANYECKOE MOCOOUE NIl YUUTENS.
mp_biologiya format-docx_ 26082023 na-sajt.pdf

e buonorus (6a3oBsiil ypoBeHb). Peanuzanus @I'OC ocHOBHOTO 0011Er0
00pa3oBaHUsI: METOANYECKOE TOCOOUE IJI YUUTEIIS.
https://clck.ru/3NSBnV

e Jlns METOIMYECKOTO COMPOBOKICHHS TPO(PUIBHBIX TEXHOJIOTHUSCKUX

Y €CTECTBEHHO-HAYYHBIX KJIaCCOB MOCKOBCKUI (hHU3UKO-TEXHUYECKUMA

uHctutyT (MOTHN) pazpadotan npoekt «Hayka B pernOHBD»

https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-
v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/

e MeToanueckrue peKOMEHAAIMHU 10 CO3JaHUIO KJIACCOB TEXHOJIOTUYECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO(UIIeH 1 KJIaCCOB € YIIIyOJICHHBIM U3yYEeHUEM
MaTeMaTUuKH, GU3UKU, XUMUH, OUOJIOTUH B 00I1€00pa30BaTEIbHBIX
OpraHU3alUsIX ¢ UCTOIB30BaHUEeM UH(PACTPYKTYPHhI, CO3IaHHOM B paMKax
HanuoHanbHOro npoekra «OopazoBanue» (KBantopuymsl, [T-kyosl, Touku
pocta u zip.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr_sozd klassov_tehnol i_en_profilej 2025.pdf

e Meroauueckue pekoMenaanuu. Opranuzanus Bzaumoaeiicteus “Illkoma —
By3 — npeanpustre” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr _sh v _p_ 2025.pdf

e KonTekcTHbIC 3a1auu. 3a1aHus K yueOHoMy Kypcy «buonorus» (2024 r.)
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya_2024.pdf



https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
https://edsoo.ru/wp-content/uploads/2023/12/estestvenno-nauchnyj-blok_01.pdf
https://edsoo.ru/wp-content/uploads/2023/08/mp_biologiya_format-docx_26082023_na-sajt.pdf
https://clck.ru/3NSBnV
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://go2phystech.ru/uchebnye-posobiya-frfsh/materialy-programmy-nauka-v-regiony-ot-prepodavateley-mfti-i-fizteh-litseya/
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sozd_klassov_tehnol_i_en_profilej_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/09/mr_sh_v_p_2025.pdf
https://edsoo.ru/wp-content/uploads/2025/01/kz_biologiya_2024.pdf

Mertoauueckuii keiic. ClemieHHOe HaclieIoBaHUe Npu3HakoB. buonorus. 10
kiace (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/biologiya_mk_sczeplennoe nasledovanie priznako

v.pdf

HNUP®POBBIE OGPA30OBATEJIBHBIE PECYPCbI U PECYPCBI CETH
HUHTEPHET
e bubnmnoreka IIOK https://m.edsoo.ru/7f413368
e CBEPOBPA3OBAHUE
https://sbereducation.ru/?ysclid=mqgs5zf94si190911577



https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://edsoo.ru/wp-content/uploads/2025/01/biologiya_mk_sczeplennoe_nasledovanie_priznakov.pdf
https://m.edsoo.ru/7f413368
https://sbereducation.ru/?ysclid=mqs5zf94si190911577

