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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMMmbl MO OHOJOTHH TEOPETUYECKYIO OCHOBY IS
OTNpe/eNeHUs] TMOAXO0M0B K (POPMHUPOBAHUIO COICpX)aHUS y4eOHOro MpeaMera
«buonorusn»  cocTaBwiIM: KoHLentyaiabHble mnonoxenus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  IIeJeil, CcoJlepKaHMs, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIINIAX, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE CHCTEMBI CpPETHETO
obmero oOpaszoBanusi B Poccuiickoit degepanuu, a Takke IMOJOKEHUSI O
cneuuduke OMooruy, €€ 3Ha4eHUU B MTO3HAHUU KUBOU PUPOJIBI U 00ECTICUCHUH
CYLIECTBOBAHMS 4e€JIOBEUECKOro oOuiecTBa. COracHO Ha3BaHHBIM IMOJIOXKEHUSM,
OIpeieNIeHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[Iporpamma 1o Ouonoruum Ha€T NpENCTaBICHHWE O LEIsAX, 00 oOmen
cTpaTernd OOy4YeHHs, BOCIHMTAaHWS W Pa3BUTHS OOYYAIOUIUXCS CpPEICTBAMHU
yueOHoro mnpeamera «buonorus», omnpenensieT o00s3aTeabHOE MPEIMETHOE
COJEp)KaHUE, €ro CTPYKTypy, pacopeleleHue 1o pa3iejaM U TeMaw,
PEKOMEHYEMYIO TOCJIEI0BATEIBbHOCTh M3YUEHUSI YUEOHOro Marepuana ¢ y4éToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBSI3€H, JIOTMKH 00pa30BaTEeNbHOTO
MPOIIECCa, BO3PACTHBIX OCOOCHHOCTEHN 00yYarommXCsl.

B nporpaMmme 1o OuoNIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIbHOU
JEATeIbHOCTH/YUeOHbIX JEeUCTBUN OOYy4YarolIUXCsi MO OCBOEHUIO COJEp KaHUs
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YpPOBEHB) peain30BaH
IOPUHLMII TPEEMCTBEHHOCTH B HU3y4YeHHUU Ouonoruu, Onarojaps uemMy B HeW
POCMATPUBAETCA HAMpPaBJICHHOCTh HAa pa3BUTHE 3HAHWM, CBS3aHHBIX C
dbopMUpOBaHHEM  E€CTECTBEHHO-HAYYHOTO  MHPOBO33PEHHUS,  IIEHHOCTHBIX
OpPUEHTALUN JIMYHOCTH, SKOJIOTHUYECKOTI0 MBIIICHUS, IPEAICTABICHUI O 3I0pOBOM
oOpa3e >XKU3HM M OEpeKHbIM OTHOILIEHHEM K OKpYXalolleil MpUpoJHOU cpere.
[TosTomMy Hapsiy ¢ U3ydeHHEM OOIIEOMOIOTHIECKIX TEOPHid, a TaKKe 3HAHUHU O
CTPOCHHH KMBBIX CUCTEM PA3HOTO paHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TIPOIIECCOB B MPOTPaMMeE MO OMOJIOTMH YJEICHO BHHMAaHWE HCIIOIH30BAHHIO
MOJIYYCHHBIX 3HAHUHW B TTOBCETHEBHOM JKU3HU ISl PEIICHUS MPUKIAIHBIX 3a7a4, B
TOM 4Hucie: NpOoPUIAKTUKY HACJIEICTBEHHBIX 3a00JIeBaHUN 4YeNOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJbTUPOBaHUS, 000CHOBaHUS IKOJIOTHYECKU



1enecooOpa3Horo MOBEACHUS B OKpY)KAloOIIeW NPUPOIHON cpene, aHaiu3a
BIIMAHUSA XO3AWCTBEHHOM JECATEIBHOCTH YEJIOBEKA HA COCTOSHUE NPUPOIHBIX U
VCKYCCTBEHHBIX JKOCHCTEM. Y CHJICHHE BHUMAaHUS K NMPUKIAJTHON HAIIPABIECHHOCTH
yueOHoro npeamera «buosiorus» MpoJUKTOBAHO HEOOXOAMMOCTBIO OOECIeUeHuUs
YCIOBUH JUIsl PEIICHUs] OJHOM U3 aKTyaJIbHBIX 3aau IIKOJIbHOIO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QoOpMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'O0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHMMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUpPOBAHUE y OOYyYarOIIMXCs IMPEACTABICHUM O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOHM MpHUpoje, €&
OTJINYWTENIbHBIX TNPU3HAKAX — YPOBHEBOW OPraHMU3allMA W 3BOJIIOLUHU, CO3HAET
YyCIOBUSL  JUIA: TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPaMOTHOCTH, HABBIKOB 3J0pOBOro M Oe3zomacHoro oOpasza
YKW3HU, KOJIOTMYECKOTO MBIIIJIEHNS, IEHHOCTHOIO OTHOLIEHUS K KUBOW IIPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaronuxcs. M3yuenue 61oia0oruu o0ecnedrnBaeT ycioBus sl (OpMHUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, COCOOCTBYET HMHTETpallii OWOJOTMYECKUX 3HAHUM C
IPEJICTaBICHUSMU U3 APYTUX Y4€OHBIX MPEIMETOB, B YACTHOCTHU, PU3UKH, XUMHUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYCHUM y4eOHOro IpeaMera
«buonorus» cocraBUJIM OCHOBY Uil ONPEICNICHUS MOAXOJOB K OTOOpY H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B MpPOrpaMMe IO
OHOJIOTUH.

Ot60p comepxkanus ydebHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJeKBaTHOE IOBEICHUE
yeJoBeKa B OKPYKArolel MPUPOAHOU cpejie, BOCTpeOOBaHHBIE B MOBCEIHEBHOM
KU3HU U MPaKTHUECKOM aesTenbHOCTH. Ocoboe MEcTo B 3TOM cucTeMe 3HaHUMU
3aHHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPBIE CIyKaT OCHOBOM At pOpMUPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OpPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  TyMaHHW3alUu
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IMPOTrpaMMe I10
OMOJIOTMM OCYIIECTBICHO C YUYETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHUHA 00
OTJIMYUTENBHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBON OpraHU3alMK U



HBOJIIOLIUU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJICHBI CIIEYIOUINE COAEPKATENbHbIE TMHUU: «bronorus kak Hayka. MeToabl
Hay4yHOTo To3HaHUs», «KieTka kak Ouonormueckas cucrema», «OpraHu3M Kak
Ouonoruyeckas cuctema», «CucreMa M MHOTrooOpasue OpraHuyYecKOro MHUpay,
«OBOJIOLUS KUBOU MPUPOABD», « IKOCUCTEMBI U IPUCYIIIAE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYyYalOUIMMHCS  3HAaHUSAMH O  CTPYKTYpHO-(QYHKIIMOHATHHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOr0 paHra ©W NOPUOOpPETEeHUE yMEHUM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JIEUCTBUH B OTHOILIEHUU OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHnoro npenmera «buonorus» na 6azoBom
YPOBHE 00E€CIIEUNBAETCS PEIICHUEM CIEAYIOIIMX 3a/1ay:

OCBOEHHE OOYYaIOUIMMHCS CHCTEMbl 3HAaHUM O OMOJIOIMUYECKHX TEOPHSIX,
YUEHHMSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBUIIAX, CIYKAIIUX OCHOBOU
UIsl (pOPMUPOBAHUSL TPENCTABICHUN O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O
METO/IaX HAyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOPa3Huh U OCOOCHHOCTSX >KUBBIX
CUCTEM pPa3HOr0 YPOBHS OpPraHM3alMH, BBIIAIOIIMXCA OTKPBITUAX U COBPEMEHHBIX
UCCIJIEJOBaHUSIX B OMOJIOTHH;

dbopmupoBaHUe y OOY4YalOIIMXCSA IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MAEH M MOAXOJ0B K M3YUYEHUIO KUBBIX CHCTEM
Pa3HOIO YPOBHS OPTaHHU3ALUY;

CTAaHOBJICHHE Yy OOydJarommxcs oOmel KyJIbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHHM OOBACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MHUpa >KMBOW MPUPOJbl HA OCHOBAaHMM 3HAHUM U OMbITA, IOJYYECHHBIX IpHU
W3y4YEeHUHN OUOJIOTHH;

dopMupoBaHue y OOydYalOIIMXCS YMEHUHA WIUTIIOCTPUPOBATH 3HAUYEHUE
OMOJIOTMUECKUX 3HAaHWM B NPAKTHUUECKOH JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOMOTEXHOJIOTUI;

BOCIIUTaHUE YOEXKIAEHHOCTH B BO3MOKHOCTM TO3HAHUSI YEJIOBEKOM KUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHHUS K HEU, COOTIOICHUS dTUIECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHHWM [JIs1 TOBBIIIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, AJ11 (OPMUPOBAHUSI HAYYHOT'O MUPOBO33PEHUS;

NpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUH B MOBCEIHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEHN cpelie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJICHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.



B cucrteme cpennero oOmiero o6pasoBanus yueOHbIi npeameT «buonorusy,
U3y4aeMblil Ha 6a30BOM YpOBHE, SIBISIETCS 00s13aTEIbHBIM Y4€OHBIM MPEAMETOM.

Jnis u3ydenust Onosnoruu Ha 6a30BOM ypOBHE CPETHET0 OOIIero 0Opa3oBaHus
oTBoauTCs 68 yacos: B 10 kimacce — 34 vaca (1 gac B Henemo), B 11 kiacce — 34
gaca (1 gac B He/IeII0).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Ouonoruu B (HOPMUPOBAHMHM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

Metoabl TO3HAHUS KUBOW MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHHUE,
U3MEpeHue, KiIacCUpUKalMs, MOJIETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxembl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHblie M NpaKTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIN, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IIeHOTHYECKUH ), OMOCEepHBIA.

JdeMoHCTpauu:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HW», «YPOBHU OpPTraHU3AIUU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHTHI. Bosla 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BellecTB B KieTke. I[loamepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIN COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWcTBa OenkoB. buonoruueckue
byHKIMU OENKOB.



depmeHTsl — Oumosormueckue Katanmm3aTopbl. CrTpoeHue (depMeHTa:
aKTUBHBIM IIeHTp, cyOcTpatHas crneuuduuHoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) U Mojucaxapuibl  (Kpaxmai, TIJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapoPHIBHO-
rupodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
yTJIE€BOOB, OEJKOB U JIMIHUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBesie kucnotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
HykienHOBbIX kucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonorus — Hayka o kietke. KiietouHas Teopust — mpuMep B3aUMOIEHCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KICTKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapyXHasi memOpana, moiiekyiel JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHMsI MpoKapuoTHueckoil kierku. Knerounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >KUBOTHOM H
IrpUOHON KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, MJIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opraHousbl kietku: JOIIC, ammapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOWIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxenne MUTOXOHJApUN W Tactua. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJIU, PECHUYKH,
KryTUKU. OyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHbslid 1IeHTp kieTku. CTpoeHue saapa: sjaepHas 000JI0vuKa,
KapuoIuia3Ma, XpoOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCcTpauu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammbel:  «PacnpeneneHue XMMHYECKUX DJIEMEHTOB B HEXKUBOM
npupojie», «PacnpeneneHne XuMUIECKUX 3JIEMEHTOB B dKUBOU MPUPOAEH.

Tabmuubr u cxembl: «llepuoamdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyIbl BOJIb», «brocnunTes 0enka», «CTpoeHne MOJIEKyJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue mMosekysibl



AT®», «CtpoeHue 3yKapruOTHYECKOW KIETKN», «CTpOEHUE JKMBOTHOW KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyJOBaHWE MJii IPOBEACHUS
HAOJIOCHUM, W3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnaparbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble M NpaKkTHYeCKUE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTaaasbl)».

JlabopatopHas pabGota Ne 2. «lM3ydyeHue cTpoeHHS KIETOK PACTCHUI,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
ONHCAHUE.

Tema 4. ’/KusHeneATeIbHOCTb KJICTKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKUI OOMEH) U
JUCCUMWISIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHsblii. Poibs dhepmeHTOoB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTte3. CperoBas U TeMHOBasg (a3pl (¢oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (hOTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpefibl Ha (P)OTOCHHTE3 U CIIOCOOBI MOBBIIICHUS €ro
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHHTE3UpYIole OakTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
YKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTalbl JHEPreTUYecKoro oOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KucimopogHoe OKHUCIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetudeckoil uHpopManuMu B KIETKE. |'@HETHYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posb pubGocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. MicTopust oTkpeiTust Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHMSI ¥ IKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, XUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mmmynoxneduimra yenoseka (BMIY) — BozOyautens CIIM/a.



OOparHast ~ TpaHCKpUIIIIMS, peBepraza W uWHTerpaza.  [Ipodumaktuka
pacrnpocTpaHEHHs] BUPYCHBIX 3a00JIeBaHUIl.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbros, . N. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPUSD,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anmnkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKn», Mojaens cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTAaHU3MOB.

KieTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uToNOrMyeckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKui CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnonTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, IIOYKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUe. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JUJIS CEJIEKIIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOOTO.

Meiio3. Cranun meio3a. IIpouecchl, MPOUCXOIAIINE HA CTagusX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUMH CMBICT H
3Ha4YEHUE MeHo3a.

["ameTorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U sIMYHMKU. OOpa3oBaHuE M Pa3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
Oco0eHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIoA0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpUOHANIBHOE  Ppa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. Tumbl
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpenbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIAEHHBIC
YpPOACTBA.

Poct u pasButue pactrenuii. OHTOreHEe3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy ULBETKOBBIX pAacTeHUU», «BeretaTuBHOE pa3MHOXKEHHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meriosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yesoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

OOopynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo3011bl
MJICKOTIUTAIOMIETOY, «SIHleKeTka MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHUTHas MOJEb-alIuIuKanus «J/leeHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPEnaparaxy».

JlabopaTtopHas pabora Ne 4. «M3yueHue CTPOCHHS TMOJOBBIX KJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieAcCTBEHHOCTh 1 U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3aaun reHeTuku. Mlctopus pa3BUTHs reHETUKU. POk nutonorun
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKH (TUOPHUI0IOTHYECKUH,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTusA. [ 'eHeTn4yeckasi CHMBOJIMKA, UCTOJIb3yEMAasi B CXEMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTAaHOBJICHHbIE ['. Menaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nmokoJieHus. IIpaBuino JOMUHMpPOBaHWS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynctoTel raMeT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHne aHAIM3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPE/ICJICHHS TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pabora T. Moprana 1o
CUEIUICHHOMY HAaCJIEJOBaHHUIO FeHOB. HapylieHne cueruieHusi reHOB B Pe3yJIbTaTe
KPOCCUHITOBEpA.

XpOMOCOMHasi TEOpHUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka nosna. XpoMOCOMHOE OMpejeieHue moia. AyTOCOMBI U MOJIOBbIE
XpoMocOoMBL. ['omorametrHele M reTeporaMeTHbie OpraHus3mbl. HaciienoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCcTBa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBenHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTalmoHHas U3MEHUYNBOCTh. Kitaccudukanust MyTaiuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u nmpuuuHbl MyTanuid. MytareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKUX PSAJIOB B HaciencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHUICCKIM, OJIM3HEIIOBBIM, IIMNTOTCHETHYCCKHM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemeHHOE ONPENICIICHHE TEHOTHUIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepaTuBHble MyTanuu. (CTBOJOBbIE KIETKU. [IpuHUHAINBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MTPOPHIAKTUKA U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAIICHUY 1 JICUEHUU TeHETUUECKNX 3a00JI€BaHUI YeI0OBEKa.

JlemoHncTpanum:

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

Tabmuet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAss OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTBl  ramer», «JuruOpugHoe  CKpeHIMBaHUEY,
«uTonornyeckue OCHOBBI  JUTHOPUIHOTO CKpEILLUBAHUAY, «Meiiosy,
«B3aumonencTBue QJUICNIBHBIX TE€HOB», «le€HeTHYeckue KapTbl paCTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUICHHOTO ¢ mnojiom», «Kapuotumbsl uyenoBeka | KUBOTHBIX», «Buasl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBaHue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3AMEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-amIuKanun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Hemonmunoe nmomuuupoBanuey, «JluruOpumaHoe ckpenuBanue», «llepekpécr



XpOMOCOM», MHUKPOCKON M MuUKpompemnapaT «Jpo3oduna» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCeBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlaGoparopHas pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPELIUBAHUS Y APO30(QHIIbI HA TOTOBBIX MUKpPOIIpEnapaTaxy.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAIa U BAPUALMOHHON KPUBOW.

JlaGoparopHas pabora Ne 7. «AHanu3 MyTaluil y Ipo30(uibl Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHME W aHAIU3 POJOCIOBHBIX
YEJI0BEKa.

Tema 7. Cesiekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYuyenue H. W. BaBumoBa 0 1eHTpax TMNPOUCXOKIACHUS U MHOrooOpasus
KyJbTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbIi U MHAMBUAYAJIbHBIN OTOOPHI B
CEJICKLIMU PACTEHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpemnBaHue — HHOpuAMHr. Yuctas nuHusA. CKpellMBaHHWE YMCTBIX JIMHUM.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIAMHI.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE IOJIMIUIOUJIOB. JIOCTMIKEHMsS CEINEeKIUU pacTeHUM, MXUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrHsT Kak OTpacib NPOU3BOACTBA. ['€HHAs MH)KEHEpHs. OTaribl
co3ganust pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHkeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckne W dTtudeckue  mnpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl qoMaliHuX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «OTnanéHHas rudpuauzamnus», «Padbotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0bEeKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEeHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJsKH TUIOJ0B M KOPHETIIIONOB JUKUX ()OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTHXKEHHS CEJEKIMH PAacTeHUH M
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCHBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AWCTBO, J1aOOPaTOpHIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa dBOJONUU. [laneoHTONOrMYECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxoncTBo U paznuune Gayd u GJIop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3NTHUUS HMOPHUOHOB pa3HBIX BHUOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIUME CWUJIBI SBOJIONUU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeNeNEHHAsT W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHHE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3BooIuu (CTD) u €€ OCHOBHBIE TIOJIOKEHHUS.

MuxkpooaBosorus. [lomysiius kak eAMHUIA BUAA U DBOJIOIUU.

JBrkymne cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupoje. MyTalMOHHbBIN
MpoIleCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 Murpanus.

EctecTBenHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBoOJOIUU. [Ipumeps
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U MU0 AT TALINH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (uUIIeTUYECKAs, JTUBEPreHTHas,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHre OT HeCHelHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.

JleMmoHCcTpanuu:



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

Tabmue! 1 cxembl: «Pa3BuTre OpraHMUECKOro MUpPa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cyiectBoBanue», «EctecTBeHHbIN 0TOOPY, «MHOrooOpasue COpToB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUI000pa30BaAHHUE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOJeNIb «OCHOBHBIC HAIPABICHUS JBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wMupa, KoJuleKuusg «@POpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKWY, MUKponpenapat «Jlpo3oduna» (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpPACKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopnas pabora Ne 2. «Onucanue mpuCIOCOOJIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcnepMusi. XUMUYecKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCHEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE HPOTOKJIETKU. [lepBble KIETKH W HX 3BOJIIOLUA.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. I[laneo3olickas spa u €€ mNepuonbl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

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



XapakTepucTUKa KJIMMaTa U Te€0JOrMmyecKux IporeccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [TosiBIIEHHE, pacliBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMyYecKOTO0 MHpa KaK OTpaxkeHHe 3BoJIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IIPOUCXOXKJIEHUH YejoBeKa. Meroabsl HM3ydeHHsl aHTpororeHe3a. CXoacTBa u
pa3InyKs Y€JIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YEIOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHE, PEYb.

OCHOBHBIE CTaIUU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yenoek npsaMoxoasmui, YermoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku ucCKOmaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOTO MO3Ta, 00pa3 JKU3HU, OPYIUsL.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUaANIbHAs),  MOHTOJOWIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  NPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX pPAC K YCJIOBHSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKUX pac.
Kpurtuka pacusma.

JlemoHcTpanum:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. M. Onapun, C. Muwmuiep, I'. Opu, 4.
JlapBuH.

Tabmuipel 1 cxembl: «Bo3nukHoBeHne ConaHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kietka», «CoBpeMEHHasi CHUCTEMa OpPraHUYECKOro MHUPAY,
«CpaBHEHHE AaHATOMHYECKHX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX  HAaXOJIOK  IpPEAKOB
COBPEMEHHOI'O 4EJIOBEKa», «/lpeBHenmme moan», «lpeBHue moam», «llepBbie
COBPEMEHHBIE JII0IN», «HenoBeyecKrue paco».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300pKEHNUSI KAMEHHBIX OPYJIud TEPBOOBITHOTO YeIOBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebiia), TEOXpOHOJOTHYecKas Taliuia, KouleKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSX).



OKcKypeHsi «IBONIOLUSA OPraHUYECKOro MHpa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEAUECKUI My3€il).

Tema 3. OpranusmMsbl 4 OKpYy:KawIas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3feibl SKOJIOTUA. MeToIbl 3KOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPTaHU3MEHHAS.

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

Abuotnyeckue (aKkTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[TpucniocoOienust  OpraHU3MOB K  JEUCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHUCTBUN:
KOHKYPEHIUs, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyajJu3M, KOMMEHCAJINW3M (KBApTHUPAHCTBO, HaXJEOHMYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAaue€HHE OWMOTHUYECKUMX B3aWUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B IIPUPOIHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSILMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMyuka 4uCIEHHOCTH MOMYJISILUA U €€ peryssus.

JlemoHncTpanum:

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

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJISAUUA UHPY30puu-TyPenbkny, «luiesbie nenm.

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

JlabopaTtophas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabota Ne 4. «BiusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktuueckast padbota Ne 2. «Ilocy€T MIOTHOCTH MOIMYJISAIUN pa3HbIX BUIOB
PaCTEHUIN».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

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

Okosoruueckne cucrembl (dkocucteMbl). [lonsTne 00 »sKocucTeme W
ouoreoneHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTbI 3KOCUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTHI, PeAyleHThl. KpyroBOpOT BEMIECTB U MOTOK SHEPTUU B IKOCHUCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCUCTEMBI. [luimeBbie 1€ W CETH.
OcCHOBHBIE TMOKa3aTEIM AKOCHCTEMBI: OuMoMacca, NPOIYKIHSA. IKOJIOTUUYECKHUE
nupamMubl: TPOAYKIHU, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03€P M peK. DKOCHCTEMa XBOWHOTO
VI IIIAPOKOJIMCTBEHHOTO JIeca.

AHTpONIOTrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCHCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycTolumBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o Ouocdepe. ['panuiipl, coctaB U CTPYKTypa
ouocheprl. Kuoe BemectBo u ero (QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEMIECTB W OMOTEOXMMHYECKHUE ITUKIIBI 3JIEMEHTOB (yTriepoa,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UenoeuecTBO B 6nochepe 3emiin. AHTpONIOTeHHBIE U3MEHEHHs B Orocdepe.
['oGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIbI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMYMBOCTH Ouocdepsl. OCHOBA pallMOHATIBLHOTO
VIOpPaBJICHUS TMPUPOJHBIMU pecypcaMH M HX HUCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpaum:

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

Tabmuubr u cxemsl: «llumeBbie nenn», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHUECKAsT TUPAMHUIAY,
«buocdepa u yenosek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneHo3s Bomoéma», «ArpoueHos», «lIpumepnsie
aHTPOIIOTCHHBIC  BO3JCHCTBUS HAa TPHPOAY», «BaxkHeHIMe HCTOYHUKHU
3arpsi3HEHMS] BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBIISIOMIAS
ouocheprr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexTy, «DaKTOphI
pPaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OoOmas crpykrypa Ouochepsi»,
«Pacnipoctpanenue >ku3Hu B Ouocdepe», «O30HOBBIM »dKpaH Ouochepb»,
«KpyroBopot yriepoaa B 6uocdepe», «kKpyroBopot azota B mpupoae».

O6opynoBanue: Mojaenb-anmukanus «Tunudabie OMOIIEHO3bI», TepOapwii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoneHo3», «Bpeaurenn BaKHESHIIINX
CEJIbCKOXO3SIICTBEHHBIX  KYJBTYp», TepOapud W KOJUIGKIIMM PACTCHUA U
JKUBOTHBIX, MPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BH/IA,



Kpacnas xuura Poccuiickoit ®enepannn, n300pakeHHs] OXpaHSEMbIX BHIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3YIbTaTaM
OCBOGHMs  OOyyarolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX pE3yJIbTATOB OCBOCHHUA IpeaMera «buomorusi»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCS POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKICHUNW JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTUS OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTHh OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITENbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMsI, HAJIWYHME JKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pEe3ynbTaThl OCBOEHUS mpeamera «bruonaorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCIHUTATEIHHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUUECKUMU U TYXOBHO-
HPAaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHUS, CAaMOBOCIIMTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHW TMO3ULMUU JIMYHOCTH, NATPUOTU3MA,
YBOXKEHUS K 3aKOHY M MPABOMOPSAKY, YEJIOBEKY TPY/Ja U CTaplIeMy MOKOJIEHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOIO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPY>KAIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYAIOIIUXCSl PYKOBOJCTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMbITA JICSITEILHOCTH B MPOIIECCE Peaau3allii OCHOBHBIX HalpaBJICHUH
BOCITUTATEJIbHOM JIESATEIbHOCTH, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIIMTAHMSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYAIOIIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAaHUE CBOMX KOHCTHTYIIMOHHBIX TpaB W OOS3aHHOCTEH, yBaKE€HUE
3aKOHA ¥ PaBOMNOPSIAKA;

FOTOBHOCTh K COBMECTHOM TBOPYECKOW JIESATEIBHOCTH IIPU CO3JAHUU
y4eOHBIX MPOEKTOB, PEIICHWHU YYCOHBIX W IMO3HABATEJIbHBIX 3aJ1au, BHITTOJTHECHUU
OMOJIOTHYECKUX IKCTICPUMEHTOB;

CIIOCOOHOCTh  OTNPEACNATh COOCTBEHHYIO IIO3HMIIMI0 IO OTHOIICHHWIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHHUE YUYWUTHIBaTh B CBOMX JACHCTBHUIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH C Pa3HBIMH YOCXKICHUSAMH, KYJIbTYPHBIMUA LIECHHOCTSMU U
COILMAJIBHBIM TTOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IIPOLECCE COBMECTHOI'O BBINOJIHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaXXKUTEIHLHOIO
OTHONIIEHUS! K MHEHHUIO OIMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMAHUTAPHOW U BOJOHTEPCKOUN AEATEIIHHOCTH;

2) IaTPHOTHYECKOI0 BOCIIMTAHUSA:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXXJaHCKOMN WJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUA K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IIEpPE]l
PonuHoM, ropaoctu 3a CBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYPY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHAIIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIEHNE K MPUPOJHOMY HACIECIUIO U MaMIATHUKAM MPUPOIBI,
IOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTHMH, TOHMMAaHUS 3HAYEHUS OWOJOTMM B TO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxJIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeyecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUSA:

OCO3HAHUE JTYXOBHBIX LIEHHOCTEW POCCUICKOTO HAPOIA;

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

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pEIICHUS,
OPUEHTHUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYHBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIECHHUE K CBOUM POJUTENSIM, CO3/JAaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM JKU3HA B COOTBETCTBUMU C
TpaauusiMu Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIECHU;



MOHMMAaHHUE SMOIMOHAIBHOTO BO3/IEHCTBHUS AKUBOM MPUPOIBI U €€ [ICHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, GOPMHUPOBAHMS KYJbTYPbl 3[I0POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€30I1acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIIOJCH;

OCO3HAHHE TMOCEACTBUN U HEMPUSITHS BPEAHBIX MPUBBIUEK (yMOTpPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYI0II00uE;

TOTOBHOCTh K AKTUBHOW JEATEIBHOCTH TEXHOJOTUYECKOW W COLMAIBHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUIIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaMm mpodheccCHoHATbHON NesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHbIC TIIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30oBaHUI0O U CaMOOOpPA30BAHHIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJie KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMSI TOCTYNKOB M OIICHKM WX BO3MOJXKHBIX TIOCIEICTBUN NSt
OKPYKaIOUIEH CPEeIbl;

OCO3HaHHWE TIO00ATBHOTO XapakTepa IKOJOTUYECKUX MPOoOJieM M MyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUH TPpoOJeM, CBS3aHHBIX C paIlMOHAJIbHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpaHEHUE PABHOBECHS B HKOCHUCTEMAax, OXpaHy BHUIOB,
IKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATHE JEUCTBUM, IPHUHOCIAIIMX BpEX  OKPYKAIOLIEH
MPUPOIHON Cpelie, YMEHHE NPOTHO3UPOBATH HEOJATOMPUATHBIE JKOJOTHYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOW, KOMMYHUKATUBHON M COLMAIBHOUN
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIEATETbHOCTH 3KOJIOTHYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMHPOBAHHOCT, MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAKTUKU, OCHOBAHHOIO HA JIUAJIOTE
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YMTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH M MIO3HAHUS MUPA;

MOHMMAaHUE cheruduKd OWOJIOTMM KaK HayKH, OCO3HaHHUS €€ poJiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU I€JIO0CTHOTO
IpEeACTaBICHUsT 00 OKpYXKalolleM MHpPE KaK O €AMHCTBE MPUPOJIbI, YEIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJITHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYMMOCTH OWOJOTUM JJIi COBPEMEHHOW IMBWJIM3ALINHU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOWCKA MyTEeH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHusT  mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PaAlMOHAIBHOMY
WCIIOJB30BaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHMIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'paMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPyeMOit
MIPU U3Y4YEHUU OUOJIOTUH;

MOHMMAHHUE CYIIHOCTH METOJIOB IMO3HAHUS, UCTOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSCHEHUS SIBIICHUW OKPYXKAIOMIEro MUpPa M MPOUCXOASAIINX B HEM H3MEHEHUH,
yMEHUE JieNlaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUSsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIBbHOCTH, F'OTOBHOCTH OCYIIECTBIISIThH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTH K  HENPEPHIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBHHM C KU3HEHHBIMU IMOTPEOHOCTIMU.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEIMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPaXKAOLIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHU(PHUKY METOI0B IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, SIBJICHHE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHE,  HM3MEpPEHUE, OKCIEPUMEHT U JpYrux),
yYHUBEpCalbHble Y4eOHbIe JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMHM OOYYalolUXCs, CIIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXIUCIUTUTMHAPHBIE,

MHUPOBO33pEHUYECKNE 3HAHMS W  yYHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEJIHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOEHMSI IMPOTPAMMbl CPEJHETO OOIIEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU NMO03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JIOrHUecKHe TeHCTBHA:

CaMOCTOSITENNHO  (OPMYyJIUPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHUS, Ki1acCU(pUKAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSITHUSMH);

ONpENENATh LENU JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JOCTHKEHHSI, COOTHOCUTD PE3YJIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKHUE MOHATUSA JUIsl 00OBsICHEHUST (DAKTOB U SIBICHUI
KUBOM MIPUPOIBI;

CTPOUTH JIOTHYECKHE PACCYXIEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUH), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IPUMEHSTH CXEMHO-MO/ICJIbHbIE cpencrtea Ui IpPeICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a



TakK€  MNPOTHUBOPEUYMII  Pa3HOTO  poOAa,  BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B IESITEIIbBHOCTh, OLICHUBATh COOTBETCTBHUE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TIOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCIOBHUAX  pPEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE MTPU PEUICHUH KU3HEHHBIX MPOOIIEM.

2) 0a30BBIE HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEI0BATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IOMCKY METOJIOB PELICHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JESATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HAHWS, €ro WHTEPIpETAlH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC IPU CO3TaHUH YUEOHBIX U COITMAIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHATUSMU U METO/IAMH;

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
TESITEIbHOCTH U YKU3HEHHBIX CUTYAIIHIX;

BBISIBIISAITH NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyallM3UpOBaTh 3ajady,
BBIJIBUTATh THUIOTE3y €€ peIleHus, HaXOIAUTh apTyMEHTHI IJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh apaMETPhl U KPUTEPUHU PEIICHHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsAM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBISTh IEJICHANIPABICHHBIN TMOUCK TEpPEeHOca CPEICTB U CIIOCOOOB
NEeNCTBUS B MPO(ECCUOHANBHYIO CPENY;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEIBHYIO U TPAKTHUECKYIO 00JacTu
KU3HECATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 Pa3HBIX YUYEOHBIX NMPEIMETOB;

BBIIBUTATh HOBBIE WU, TpeJiaraTh OPUTHHAIBHBIC TMOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pab6ora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3TUUYHBIX UCTOYHHKAX MHPOPMAIUH (TEKCTe Y4EOHOTO
nocoOusi, HAy4YHO-IIOMYJIIPHOM JuTepaTrype, OHOJOTHYECKUX CIOBapsiAxX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax MaHHBIX, B VHTepHETe), aHAIM3UPOBAThH



nH()OPMAITHIO PA3TUYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHIYECKH OI[CHUBATH
e€ I0CTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUST yUeOHBIX
3ajay;

mpUOOpETaTh OIBIT KCHOJIB30BAHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTUBHOTO HCITOIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckoi nHGopmaruu (CXembl, rpaduKy, TUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Tpu paboTe C
Ovonornyeckod HHPOpMALMEH: TMPUMEHATh XUMHYECKue, (Qusnyeckue u
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpa3oBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aWUTHl  WHOOpMAaIH,
nH(OPMAIMOHHOM 6€30MTaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KM3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJEHUS OTHOCHTEIILHO BBITIOJIHEHUS TpeJjiaraeMon
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH IMO3UIIUNA JPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJbHBIE CpEJCTBA OOIICHMS, MOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HUKHOBEHUS KOH(JIUKTHBIX CHUTYaIlWH,
YMETh CMSITYATh KOH(PJIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IUYHBIMUA CIIOCOO0aMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS IPYTUX JIIOJIEH, MPOSBIIATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUKY 3pPEHHUS C HUCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas J1esiTeJIbHOCTD:

MMOHUMATh M HCIIOJH30BaTh MPEUMYIIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPH pelIeHUU OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBHYSI PU PEIICHUH YIeOHOU 3a/1a4u;

BBIOMpPATh TEMATHKy WM METOJbl COBMECTHBIX JEUCTBHHN C yd4&€TOM OOIIUX
MHTEPECOB M BO3MOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh L€IM COBMECTHOW  JACATEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIWHUPOBATh ACHUCTBUA MO €€ JOCTHXKEHUIO: COCTAaBJISITh IUIAH JEWCTBHM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

Ipeularatb HOBBIE IIPOEKTHI, OLEHMBAaTh HJIEH C TO3WLHWA HOBH3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIHX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATECIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIIOUYTEHUI;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEIICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OMBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAHMLIMK B
pa3HbIX 00JIaCTAX 3HAHWW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYyalUsIM, BHOCUTb KOPPEKTHUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJETh HABBIKAMM  IIO3HABATENbHON  peduieKCMH Kak  OCO3HAHMS
COBEpILIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUi, UCNOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTYalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATb PUCKUM WU CBOEBPEMEHHO IIPUHUMATh DPELIEHUS 10 HUX
CHIKEHHIO;



OPUHUMATh MOTHBBI WM apPryMEHThl JPYIMX IIpU AHAINU3E pE3yIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI U apryMEHThl JPYTUX IpU AaHAJIU3€ pPE3YyJIbTaTOB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIHMX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynapTaThl OocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crienupuyeckue ais yueoHoro npeamera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI JEUCTBUI 10 OCBOCHHIO, HHTEPIIPETAIIUN U
peoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B pealibHbIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX C Ouosoruei. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIE pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

c(pOpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX M
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pPa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COJAEpKaHHE OUOJIOTMYECKUX TEPMMHOB M TOHSATHUM:
JKW3Hb, KJIETKa, OpraHu3M, MeTaboiau3Mm (0oOMeH BeEIIeCTB U TMpeBpalleHue
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasT OpraHu3alsl KUBBIX CUCTEM,
CaMOBOCIIPOM3BEIeHUE (PENPOAYKIIHSI), HACIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKIEHUS KyJIbTypHbIX pacTteHuii H. M. BaBuioBa), onpeaensTe rpaHULlbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHUE BJIAJIETh METOJIAMUA HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHWE MKUBBIX CHUCTEM, NPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTA,  BBIABMKEHUE  THUIOTE3bl,  BBISBICHUE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMI BEIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pe3yabTaTOB, HCIOJIb30BAaHHBIX HAYUYHBIX MOHATUN, TEOPUH U 3aKOHOB, YMEHHUE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT U
IYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHUHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, HWHAMBUAYAJBHOTO pPa3BUTUS  OpraHus3Mma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3/I0POBBSA
OKPYXAaIOLUX JIOAEH, COOI0IEHHST HOPM I'PaMOTHOIO MOBEACHUS B OKpYKarolIel
OPUPOJIHON cpene, MOHMMAaHUE HEOOXOJUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouosoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBLHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pellaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPELIMBAHME, CIEIUICHHOE HAcJIeIOBaHUE, COCTaBISATH CXEMbI
MOHOTHOPH/IHOTO CKpEIIMBAaHMsI JIJIsl MpEJCKa3aHUsl HAaCJIEJOBAHUS NPU3HAKOB Y
OpPraHH3MOB;

YMEHUE BBINOJIHATh JITA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIIOATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHPOBAThH HHPOPMAIUIO
OMOJIOTMUECKOTO  COJIEP)KAaHUS, BKIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-IOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIUHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIE pe3yNbTaThl OCBOCHUS yueOHoro npeamera «buonorus» 6 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTHHbI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJOrOB B pa3BUTHE OHOJOTUH, (PYHKIHMOHAIBHOU
I'PaMOTHOCTH Y€JI0BEKa JUIsl PEIICHHUs KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALUSA, TeHO(DOHA, SBOIIOLMS, ABIKYIINE CUIIbI ((DaKTOPBI) IBOJIOLUH,
MPUCIOCOOJICHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPHI,



HKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTbI, pEAYLEHThl, LeMu MUTaHu,
AKOJIOTHYECKas Mpamua, OMoreoreHos, onocdepa;

YMEHUE H3JIaratb OHOJOTMYECKUE TEOpuH (IBOIONUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpHUs OBOJIOIUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTHH: HAOIIOJEHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMI BEIWYMHAMH, OOBSCHEHHE IMOyUYECHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYUHBIX MOHATHUH, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIICHATh CYIIECTBEHHBIE TPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B M HJKOCUCTEM, OCOOEHHOCTH IMPOILIECCOB: HACIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpPraHM3MOB, JEHCTBUS SKOJOIMUECKHX (AaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIMHU B DKOCHUCTEMaX, AHTPONOICHHBIX H3MEHEHUU B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JJIsI OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HU C 1eNbplo obOecriedyeHus: 0e30MacHOCTHU CBOETO 3J0POBbsI U 3/I0POBbS
OKpPYXAaIOLUX IO, COOMI0IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMaHHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHXKEHUHN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pelaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMax (LIETH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M TPaKTUYECKHUe padOThl, COOIMHOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHUBATb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAHUS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-IOMYJISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00AbHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE TMHCbMEHHBIE U YCTHBIE COOOIIEHHUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCI0JIb30BATh MOHATUIHBIN anmapaTt OMOJOTUH.



TEMATHYECKOE INTAHUPOBAHUE

10 KVIACC
HanmenoBanue
Ne KommuaectBo OCHOBHBIE BU/IBI 1€ATEILHOCTH
pa3zeiioB U TEM [IporpammHoOe conepkaHue
n/m 9acoB 00yYarommxcst
y4eOHOTro peameTa

Tema 1. buoJsiorusi kKak Hayka

YKUBOU TTPUPOIBI

1.1 | buonorus B cucreme 1 buonorus kak Hayka. CBsi3u OHOIOTHU PackpriBaTh conep:kaHue TEPMUHOB
HayK ¢ 00I11€CTBEHHBIMHU, TEXHUYECKUMU Y MIOHSITUM: HAYYHOE MUPOBO33PEHUE,
U IPYTrUMH €CTECTBEHHBIMU HaYKaMH, Hay4YHas KapTUHA MUPA, HAYYHBIM METO/L,
dbunocodueit, peaurueit, ITUKOM, IUII0TE34a, TEOPpUs, METOBI
ACTETHKOM U mpaBoM. Pob Orosioruu HCCIICAOBAHNA.
B hOPMUPOBAHIH COBPEMEHHOH HAYUHOIT XapakTepu3oBaTh OMOJIOTHIO KaK HAyKYy,
KapTuHbl Mupa. Cuctema OMOJIOTUYECKUX ©€ MECTO 1 poJIb Cpe/it ApyIHX
Hayk. €CTECTBEHHBIX HayK.
[lepeuncnars pa3aesnbl OMOJIOTHN

Aemoncmpayuu: B COOTBETCTBUE C 00BEKTAMU U3yUEHHUS.
Ilopmpemi: 1. Napsun, 1. Mernens, Ha3piBaTh BaxkHEWIIME OTpaCIn
H. K. Konbuos, Jik. Yorcon u @. Kpuk. | 6,610 ryyeckux snanmii n 3aja4H,
Tabauywl u cxemol: «MeToAbI TO3HAHUS crosmue nepen 6uonorneii XXI B.
YKUBOU MPUPOJIBI

1.2 | MeToabl no3HaHUS 1 MeToabl MO3HAHUS JKUBOU PackpriBaTh conep:xkaHnue TEpMUHOB

npupoabl (HabmoneHue,
AKCIIEPUMEHT, OTMCaHNE,
U3MepeHue, Kinaccuduxanus,
MOJICTTMPOBAHHUE, CTATUCTUIECKAS
00paboTKa JIaHHBIX ).

Y TIOHSITUWA: HAYYHBIM METOJ, METOJIbI
HCCJICIOBaHMA.

XapakTepu3oBaTh OCHOBHBIE METObI
MIO3HAHUS YKUBOW MPUPO/IBI: HAOIIOIEHUE,
AKCIIEPUMEHT, ONUCAHUE, U3MEPEHUE,
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Jemoncmpayuu:

Tabnuywl u cxemwvi: «MeTOIBITO3HAHUS
YKUBOU TIPUPOIBI».

Jlabopamopnsie u npakmuueckue
pabomol:

[Ipaktuueckas padora Noe 1.
«cnonp30BaHuE pa3IuUHbIX METOJOB
MIPU M3YYECHUHN OMOJIOTHYECKUX
00BEKTOBY

KJ'IaCCI/I(bI/IKaHI/IH, MOJCJIMPOBAHHC,
CTaTUCTHUYCCKAsA o6pa60TKa JaHHBIX

Hror

O 9aCOB IIO TCMC

2

Tema 2. ’KuBble cucTeMbl 1

X OpraHmsanus

2.1

buosiornueckue
CHUCTEMBI, ITPOLIECCHI
Y UX U3YYEHUE

1

KuBbie cucTeMbl (OMOCUCTEMBI)
KaK MpeMeT U3yueHus OUOJIOTHH.
OTnn4ne KUBBIX CUCTEM

OT HEOPTaHUYECKOM MPUPOJIBL.
CaoiicTBa OHOCHCTEM U UX
paszHooOpasue.

YpoBHH OpraHu3anuu
OMOCHCTEM: MOJIEKYJIIPHBIH,
OPTraHOUIHO-KJIETOYHBIMH,
OpraHU3MEHHBIM,
HOMYJISILIMOHHO-BUJIOBO,
JKOCHCTEMHBIN
(OMOTEOIICHOTUYECKHI),
orochepHbIi.

Hayxku, nzy4darorniye 6H0CHCTEMBI
Ha pa3HbIX YPOBHSX OPraHU3alIUU.

PackpriBaTh conep:kaHue TEPMUHOB

U TMIOHATHUI: cucTeMa, OMoJI0rnIecKast
CUCTEMA, DJIEMEHTHI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA KMBBIX CUCTEM,
O0OMEH BEIlIECTB, PAa3MHOXEHUE, POCT,
pa3BUTHE, HACIIEICTBEHHOCTD,
U3MEHYUBOCTb, PA3APAXKUMOCTD,
JHEPro3aBUCUMOCTH, YPOBHU
OpraHu3alliy XKU3HU (OHocHCTEM).
XapaxkTepu30oBaTh MPUHLUIIBI
OopraHu3aluyu OUOCUCTEM: OTKPBITOCTD,
BBICOKAsl YIIOPSIIOYEHHOCTb,
CaMOpETYJIALUSA, UEPAPXUYHOCTD.
[TepeuncnsaTe yHUBEpPCAIBHBIE CBOWCTBA
KUBOTO: €IUHCTBO XUMHUYECKOTO
COCTaBa, pa3Apa>KuMoOCTh, IBWKECHUE,
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Jemoncmpayuu:

Tabnuywl u cxemvt: «OCHOBHBIC
MIPU3HAKY JKU3HW», «Y POBHHU
OpTraHU3alWN KUBOU IPUPOIBD».
Mogenbs mosekynsl JJHK

rOMEOCTa3, pOCT U pa3BUTHE,
HACJIEICTBEHHOCTh, '3MEHYUBOCTD,
ABOJTIONMS (TIPUCTIOCOOJICHHE

K U3MEHSIOIIUMCS YCIIOBHUSIM).
[TpuBOANTH IPUMEPHI OMOCUCTEM
Pa3HOTO YPOBHSI OpPTaHU3AITUN

U CPaBHUBATH MPOSIBJICHUSI CBONCTB
YKUBOT'O Ha Pa3HbIX YPOBHSIX.
XapakTepru30BaTh OCHOBHBIE IPOIIECCHI,
MpOoTEKaroue B OMOCUCTEMAX:
OOMEH BEIlIeCTB U MPEBpAICHUE
SHEPTUH, CAMOBOCTIPOU3BEIICHHE,
CaMOPETYJISLHNS, Pa3BUTHE.
Coburonath npaBuiia 6epexxHOTO
OTHOIICHUS K KUBOU MIPUPOJE

HToro yacoB mo teme

1

Tema 3. XumMnueckuii cOCTaB M CTPoOeHHE

KJIIETKHA

3.1

XUMHUYECKUU COCTaB
KkieTku. Bonma
Y MUHEPAJIBHBIE COJIN

1

XHUMHUYECKHUHN COCTaB KJICTKH.
XHUMHUYECKHUE IIIEMEHTHI:
MaKpO3JIEMEHTbI, MUKPOJIEMEHTHI.
Bopaa u MuHepaibHbIE BEIIECTBA.
OyHKINY BOABI U MUHEPAIbHBIX
BenecTB B Kietke. [logaepxanue
OCMOTHYECKOro OajaHca.
Jemoncmpavyuu:

Juacpammsl: «Pactipenenenue

XUMHUYECKHUX DJIEMEHTOB B HE)KMBOU

PackpbiBath copepkaHue TEPMUHOB

Y TIOHSITHI: DJIEMEHTHI-OMOTEHBI,
MaKpOAJIEMEHTBI, MUKPOAJICMCHTHI;
MUHEpaJIbHBIC BEIIECTBA, MOJICKYJIa
BOJIbI KaK JUTOJIb, BOJOPOIHBIE CBS3H;
ruApoduIbHBIE U THAPOGOOHBIC
BEIIIECTBA.

Jloka3pIBaTh €IUHCTBO SJIEMEHTHOTO
COCTaBa KaK OJTHO M3 CBOMCTB KHUBOTO.
PacnipenensiTh XUMUYECKHE SIIEMEHTHI
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npupoje», «Pacnpenenenne XuMmu4eCKux
3JIEMEHTOB B )KMBOW MPUPOJIEN.

Tabnauyvt u cxemot.: «llepuoauyeckas
Ta0INIa XUMHYECKHUX DJIEMECHTOBY,
«CTpOEHUEMOJIEKYJIBI BOJBDY

I10 Ir'pyI1IaM B 3aBUCUMOCTH

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

BBISBISATE CBS3b MCKAY COCTaBOM,
CTPOCHUCMMOJICKYJIbBI XUMHUYCCKOI'O
COCIUHCHUA U €T0 q)yHKI_II/IHMI/I B KJICTKC

3.2 | benku. CocTaB u benku. CoctaB u cTpoeHue OEJIKOB. PackpsIBaTh cojiepkaHue TEPMUHOB
CTpOCHHE OEIIKOB AMMHOKHCIIOTHI — MOHOMEPHI OEITKOB. U TIOHATHIL: OEITKU, TOTUMEDPHI,
HezameHnnMeble 1 3aMeHUMBIE MOHOMEPbI, aMUHOKHUCIIOTHI, TETITHTHAS
AMUHOKUCIOTHl. AMUHOKHUCIOTHBIN CBSI3b, MOJUTIENITU/I, ICHATYPAIIHSL.
cocTaB. YPOBHU CTPYKTYphl O€IKOBON XapakTepu3oBaTh O€JIKU KaK KJ1acc
MOJICKYJIbI (TIepBUYHAS, BTOPHYHAS, OpPraHUYECKUX COCAMHECHUIA;
TPETHYHAS U YCTBEPTUUHAS CTPYKTypa). | KJIACCU(PUIUPOBATH UX IO CTPOCHHUIO
XUMUYECKHE CBONCTBA OEIIKOB. (rmoOynsipHbIe U GUOPUILISIPHBIC OCIKN),
buonornueckue pyHkrm 6IKOB. MEPEUUCIIATh U XapaKTepPU30BaTh
Jemoncmpayuu: ¢byHKIUM OEIKOB
Tabnauywvt u cxemol: «CTpoeHue
MOJIEKYJIbI OeTKay.
Obopyodosanue. CBETOBON MUKPOCKOII,
MUKpOTIpenapaThbl
3.3 | ®depMeHTHI — depMeHTHI — OMOJIOTHYECKUE PackpriBatTh cojiepxaHue TEPMHUHOB
OuoNoTNYeCKHe KaTajan3aToPhl. Y TIOHATHI: PEPMECHTHI, aKTUBHBIN IICHTD,
KaTaJIu3aToOphbI CtpoeHue epMeHTA: aKTUBHBIN IIEHTP, | CyOCTpaTHas ceLU(pUIHOCTD,

cyOcTparHasi crieu(puIHOCTb.
KodepmenTtsl. Butamunsbr.
Otnuuus HepMEeHTOB

Ko epMeHTHI, OCIKHU-aKTUBATOPHI
U O€JKU-UHTUOUTOPBI.
VYka3bIBaTh OTINYUS (PEPMEHTOB
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OT HEOPraHMYECKUX KaTaJIu3aTOPOB.
Jemoncmpayuu:

Tabauywvl u cxemol: «CTpoeHue
bepmenTay.

Obopyodosanue: 000pya0BaHNE

JUISl IPOBEICHUS HAOII0ICHUH,
U3MEPEHH, IKCIIEPUMEHTOB.
Jlabopamopnvie u npakmuueckue
pabomol:

Jlabopatopnas pabota Ne 1. «3yuenue
KaTaJIMTUYECKON aKTUBHOCTHU
(epMeHTOB (Ha MPUMEPE aMHUIIA3BI

WJIM KaTajas3bl)»

OT HEOPTraHUYECKUX KaTaJIu3aTOpOB.
OOBACHATH poJib (PEPMEHTOB

B (YHKIIMOHUPOBAHHUH KUBBIX CUCTEM,
B IIPOMBINIJICHHOCTH, B METUIIUHE,

B IOBCE/IHEBHOM KU3HH YeJIOBEKA

3.4

VraeBoapl. JIummasl

VYrneBoabl: MOHOCaxapu bl (IJII0K03a,
pub03a 1 1e30Kkcupud03a), Tucaxapuibl
(caxapo3a, TJakTO3a) U MOJIUCaXapUIbI
(KpaxmaJ, rJIMKOT€eH, LEJUII0103a).
buonornueckue pyHKIMU yTIE€BOJOB.
JIumuapl: TPUTITUIICPUIBI,
dbocdonunuipl, CTEpOUIBI.

IMunpodunsHO-ruApodhoOHBIE CBOWCTBA.

buonoruyeckue GyHKIIMM JIUTUIOB.
CpaBHeH#HeE yraeBOA0B, OCITKOB

U JIMIU0B KaK UCTOYHUKOB SHEPIHH.
Jemoncmpavyuu:

Tabauywvl u cxemol: «YTIECBOIBD),
«JInmmaaeny.

PackppiBaTh comepkaHie TEPMHUHOB

Y TIOHSTHI: YTJIEBOJIbI, MOHOCAXaPHUJIbI,
Jcaxapu/ibl, TOJMCaXapu/Ibl, TII0K03a,
pubo3a, ne3okcupudo03a, caxaposa,
JIAKTO3a, MaJbT03a, IEJITI003a
(k1eTyarka), Kpaxmal, TITHKOTEH;
JUTTUBI, TPUTIUIECPHUIBI (GKUPBI, Macya),
dbochommnuabl, CTEpOUIBI.
XapakTepu3oBaTh yriI€BOIbI,

JUTUBI KaK KIIACC OPraHUYECKUX
COEUHEHHUM.

KnaccudummpoBath yrieBoabl U JIATTHIBI
M0 CTPOCHUIO; IEPEUUCTATH (PYHKINUU
YTJIEBOJIOB U JIUIKJIOB.
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Obopyodosanue: 000pyI0BaHHE
IUTS TIPOBEICHUS HAOTFOICHUIA,
MU3MEPECHH, SKCIIEPUMEHTOB

CxeMaTnyecku n300pakaTh CTPOCHHE
MOJICKYJI YTJICBOJIOB, JIMITH/IOB

3.5 | Hykneunossie Hyxnennossie kucnorsr: JJHKn PHK. PackpeiBaTh cozepxaHne TEPMHUHOB
KUCHOThl. ATD Hyxneotunbl — MOHOMEpHI Y TIOHATHI: 1€30KCUPUOOHYKIICHHOBAs
HYKJIEMHOBBIX KHCIIOT. CTpoeHue kuciota (JJHK), pubonyknennoBas
u @yukiuu JJHK. Ctpoenue u pynkuun | kucinora (PHK), Hykiteotus,
PHK. AT®: crpoenue u GpyHKIIUU. MOJIMHYKJICOTUHASA LIETb
Jemoncmpayuu: (MOJTMHYKIEOTHT), KOMILJIEMEHTAPHOCTb,
Ilopmpemuwi: [Ix. Yorcon, @. Kpuk, bynkuuu [JHK (xpanenue u nepenaua
M. Yunkunc, P. @paHkiuH. HaCJIeJICTBEHHON MH(OpMAIIUN ); BUIBI
Tabauyvt u cxemvi: PHK (undopmaririonnasi, TpaHcriopTHasl,
«Hyxneunossle kucnotsl; JJHK», pubocomanbHas); aaeHo3uHTpudocdar
«buocunTtes 6enka», «CTpoeHue (AT®), makpospruueckas CBs3b.
MOJIeKyJIbl ATD». XapakTepu3nupoBaTh HYKJIEUHOBBIE
Obopyoosanue.: CBETOBOI MUKPOCKOIIL, KHUCJIOTHI KAaK XUMUUYECKUE COCTUHCHUS
MUKpOIpenaparhbl Y HOCHUTEJI HACJIEACTBEHHOM
uHbOpMAIIUH.
OTmeuaTb 0COOEHHOCTH CTPOEHUS
MOJIEKYJT HyKJIEMHOBBIX KucioT (IHK,
PHK) u AT®.
CxemaTu4ecku U300pakaTh CTpOEHUE
HYKJICOTHU]IOB, MOJIEKYJT HYKJIEMHOBBIX
kucior, ATO
3.6 | Uctopusi u MeTObI [uTonorust — Hayka O KJIETKE. PackpsIBaTh conepkaHue TEPMUHOB

W3YUYEHHUS KJIETKH.
Knerounas teopus

Knerounas reopust — npumep
B3aUMOJICHCTBUS UIeH U PaKTOB

1 NOHATHH: KJI€TKA, LIMTOJIOTHS;
PACKPBIBATh COJIEPIKAHUE MTOJIOKEHUN

35



B HAYYHOM ITO3HAHUMU.
MeTtobl U3yueHHs KIETKH.
JHemoncmpayuu:

Ilopmpemuoi.

A. Jleenryk, P. I'yk, T. IlIBaHH,

M. llnennen, K. bap, P. Bupxos.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENAPAThl PACTUTEIbHBIX,
KUBOTHBIX MOAKTEPUATIBHBIX KJIETOK;
PUCYHKHU ¢ MUKpOdOTOrpapusiMu
KJIETOK, IIOJTy4EHHBIE C TOMOILBIO
CBETOBOTO U 3JIEKTPOHHOIO MHKPOCKOIA

KJIETOYHOU TEOPUHU.

[lepeuncnars U XapakTepU30BaTh
OCHOBHBIE METO/IbI U3yUCHHUS KIETKHU:
(IpUrOTOBIIEHUE CPE3OB,

OKpalIMBaHUE, MUKPOCKOIIMPOBAHUE,
HEeHTpUyTUpoBaHUE, KyJIbTUBUPOBAHNE
KJIETOK Y TKaHEM)

3.7

Kierka
KaK IIeJIOCTHAas
JKMBas CUCTEMA

KieTka xak menoctHas xuBasi CUCTEMA.
OO011ue Npr3HAKY KIETOK: 3aMKHYTas
HapyxHas MemOpaHa, MosekyJibl JJHK
KaK T€HETHYECKHI anmapar, CucTema
cuHTe3a Oenka. TUmbl KIETOK:
AYKapUOTUYECKAs] U TPOKAPUOTUYECKAS.
Oco0eHHOCTH CTPOCHUS
IIPOKAPUOTUYECKOU KIICTKHU.

Knerounas crenka 6akrepuit. CTpoeHue
9YKapUOTHYECKON KJIETKH. OCHOBHBIE
OTJIMYMS PACTUTEIIBHOM, )KUBOTHOU

U rpuOHOM KiteTku. [loBepXHOCTHBIE
CTPYKTYpPBI — KJIETOUHAsl CTEHKA,
TIIMKOKAJIUKC, X (PYHKIUH.
[TnazmaTudeckasimemMOpaHa,

PackppiBaTh conepkaHie TEPMHUHOB

Y TIOHSTHH: KIIETKH (dyKapruoTHYECKas,
MPOKAPUOTUYECKAS ), INIa3MaTHIECKas
MeMOpaHa (11azManeMma), TIIMKOKaIUKC,
TPAHCIIOPT BEILIECTB (MTACCUBHBIMN,
aKTHBHBIN ), HIOUHUTO3 ((haromuTo3s,
MTUHOITUTO3), SK30IMTO3, KICTOYHAS
CTCHKA, HYKJICOU]I.

CpaBHUBaThH MEXy COOOI
AYKapPUOTUYECKHUE U IPOKAPUOTHICCKUE
KJIETKH; OTMEUYAaTh CXOJICTBO U Pa3INIUsI
B CTPOCHHH KJIETOK OaKTEepUid,
’KUBOTHBIX, PACTCHUI U TPUOOB
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€€ CBOMCTBA M (PYHKIIHH.
JHemoncmpayuu:

Ilopmpemuwi: A. JIeBeHryk, P. I'yk,

T. llIBann, M. IlIneiaen, K. bap,

P. Bupxos.

Tabauywvl u cxemwvr: «CTpoeHUE
AYKapUOTUYECKOU KIETKN», « CTpoeHUE
KAUBOTHOM KJIETKN», « CTpOEHHE
PaCTUTENIBHOU KIIETKN», « CTpOCHUE
MPOKAPUOTUYECKOMN KIIETKH.
Obopyodosanue: CBETOBOU MUKPOCKOT,
MUKpoOTpenapaThl paCTUTEIbHBIX,
KUBOTHBIX M OAKTEPUATLHBIX KJIETOK

3.8

CrpoeHnue
YKapUOTUUYECKOMN
KJIETKH

[luTorutazma u ee opraHouIbI.
OnnomMeMOpaHHBIC OPraHOUABI KJIETKH:
OIIC, anmapar ['onab1Ku, TU30COMBL.
[TosmyaBTOHOMHBIE OPTaHOU/IbI KJIETKU:
MUTOXOHJIPUHU, TUTACTHU/IBI.
[IpoucxoxieHne MUTOXOHAPUI

U mactyua. Buasl mmactu.
HememOpanHbIe oOpraHonIbI KJICTKH:
pHUOOCOMBI, KJICTOYHBIA IIEHTP,
IEHTPHUOJIU, PECHUYKHU, )KTYTUKH.
@OyHKIUHA OPTraHOUJIOB KJIIETKHU.
Bxurouenus. Anpo — perysaTopHbIii
LHEeHTp KiIeTKH. CTpoeHuUe sapa: siaepHas
00051049Ka, KapuoIuIa3Ma, XpOMaTHH,

PackpriBath copepkanrne TEPMUHOB

Y TIOHSITUI: ITUTOTIIa3Ma, OPTaHOU/IBI,
sHjoIazMarudeckasceTs (O11C),
anmapat ['oJbKu, TM30COMBI, BAKYyOJIb,
MUTOXOHPHH, TUTACTHIBI (XJIOPOTUIACTHI,
XPOMOTUIACTHI, JISUKOTLIACTHI),
puOOCOMBI, MUKPOTPYOOUKH, KIIETOUHBIN
HEeHTp (IIEHTPOCOMA), PECHHYKH,
KT'YTUKH, BKIIOUEHUS, SAJIPO, SiACpHAs
000J104Ka, KapuoITuia3mMa, XpoMaTHH,
STIPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHE DYKAPUOTHICCKOH
KJIETKU TI0 NU300paxeHUsIM

¥ Ha MUKpOIIpenaparax;
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ANPBIIKO. XpOMOCOMBI. Tpancnopt
BEILIECTB B KIIETKE.

Jemoncmpayuu:

Ilopmpemuwi: A. JIeBeHryk, P. I'yk,

T. llIBann, M. IlIneiaen, K. bap,

P. Bupxos.

Tabauywl u cxemor: «CTpoeHue
AYKapUOTUYECKOU KIETKN», « CTpoeHUE
KABOTHOM KJIETKN», « CTpOEHHE
PacCTUTENIBHOU KIETKW», «CTpoeHue
MPOKAPUOTUYECKON KIIETKIY,
«CtpoeHue spa KIETKN.
Obopydosanue: CBETOBOM MUKPOCKOTI,
MUKPOIIPENapaThl PACTUTEIbHBIX U
KUBOTHBIX KJIETOK.

Jlabopamopnsie u npakmuueckue
pabomol:

JlaGoparopnas pabota Ne 2. «M3yuenue
CTPOCHUSI KJIETOK PACTEHUM, )KUBOTHBIX U
OakTepuil Mo MUKPOCKOTIOM Ha TOTOBBIX
MUKPOIIpENnapaTax U UX ONHUCAHUE

KJIACCU(HUIIMPOBATH OPTaHOU/IBI

B 3aBUCHUMOCTH OT OCOOCHHOCTEM UX
CTpoeHus (0THOMEMOpaHHbIE,
JTByMeMOpaHHbIC, HEMEMOpPaHHBIC);
OMHCHIBATH (PYHKITUU KaXKIOTO
OpraHoujia B KJIETKe.
XapakTepu3oBaTh KJIETOYHOE SJIPO KaK
MECTO XpaHEeHHUs, nepeaadn (yaBOCHHE
XpPOMOCOM) U peanu3aluu
(TpaHCKpHUIIIIKS ) HACTIECTBEHHON
MH(pOpMaAUU KIETKH.

[lepeuncraTh U OMUCHIBATH KOMITOHEHTHI
sypa 1 uxX QyHKIUH;

CxeMaTtnyHO U300paxaTh CTPOEHUE
PaCTUTENBLHOU U )KUBOTHOM KJIETKHU.
OOBIICHATH OMOJIOTHUECKOE 3HAYCHUE
TPaAHCTIOPTa BEUIECTB B KJIETKE

Htoro yacoB no teme 8

Tema 4. ’KuszHeaessiTeJIbHOCTH KJIETKH

4.1 | OOMeH BelecTs. 2 OOMeH BelecTB, WK METa00IH3M. PackprIBatTh cojiepkaHue TEPMUHOB
[ImacTrueckuii Accumurisanus (TIaCTUYECKUN 0OMEH) Y TIOHSTHI: OOMEH BEIECTB U
oOmeH. DoToCcHHTE3. Y TUCCUMMWISIUSA (SHEPTeTUYECKUI MpEeBpaIICHUE YHEPTUHN (META00IN3M),
XeMOoCHuHTE3 00OMEH) — JIB€ CTOPOHBI €IMHOTO ACCUMUJISIUS, TUTACTUYECKUNA OOMEH,
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npoiecca Meradosnsma. Posib 3aKkoHOB
COXpaHEHUs BEIlECTBA U HYHEPTUU

B IOHUMAaHUK MeTabon3Ma. THUIIbI
oOMeHa BeIIEeCTB: aBTOTPO(DHBIIA

u rerepoTpodHsIii. Poias pepmenTon
B OOMEHE BEIIECTB U MPEBPALICHUU
SHEpruu B kietke. DOTOCUHTES.
CaetoBasi 1 TeMHOBasi (ha3bl
doTocunTesa. Peakuuu ¢potocunTesa.
D¢ dhexTuBHOCTH (HOTOCUHTE3A.
3HaueHne POTOCUHTE3A JUIsl )KU3HU
Ha 3emuie. BinusiHue ycioBuil cpeibl
Ha (DOTOCUHTE3 U CITOCOOBI MOBBIIICHUS
€ro MPOYKTUBHOCTHU Y KYJIbTYPHBIX
pacTeHuil.

XeMOCUHTE3. XEMOCUHTE3UPYIOIINE
OakTepuu. 3HaYEHUE XEMOCHUHTE3a
JUIS KW3HHU Ha 3eMIIe.
Jemoncmpayuu:

Ilopmpemuwi: K. A. Tumupszes.
Tabauysl u cxemol. «XJIOPOILIACTY,
«DOTOCUHTES»

JTUCCUMUJISIIIUS, SHEPTETUUECKHI 0OMEH,
dboTocunTe3, GoToNm3,
dbochopunupoBaHue, MEPEHOCUUK
MPOTOHOB, XEMOCHHTES3.

OnuceiBaTh (HOTOCUHTE3, MPOIIECCHI,
MIPOTEKAOIINE B CBETOBOW U TEMHOBOM
dbaze.

BbISBIATH IPUYMHHO-CIIECTBEHHBIC
CBSI3M MEKTy MOTJIOIIEHNEM COTHEUHOU
SHEPrUM XJIOPO(UIIIOM U CUHTE30M
Mosekyna ATO.

CpaBHUBATH UCXOHBIC BEIIIECTBA,
KOHEYHBIE MPOIYKTHI U yCIOBUS
IIPOTEKAHMS PEAKLIMI CBETOBOM

Y TEMHOBOM (pa3bl (OTOCHUHTE3A;
CpaBHuBaTh (POTOCHHTE3 U XEMOCUHTES.
OnenuBaTh 3HaueHUE (GOTOCUHTE3A U
XEMOCHHTE3a /IS )KU3HU Ha 3emiie

4.2

DHEPreTUYeCKuii
oOMeH

DHepreTuueckuii OOMEH B KJIETKE.
PacmiensieHue BeIIeCTB, BBIICICHUE

U aKKyMYJIMPOBAaHME JHEPIUU B KIIETKE.
Oranel SHEPreTHYeCcKoro 0OMeHa.
I'mukomms. bpokeHnen ero BUbI.

PackpeiBaTh copepkaHne TEPMUHOB

U TIOHSATUI: DHEPTETUIECKU OOMEH,
TJIUKOJIA3, MOJIOYHOKHUCIIOE OpOKEHHE,
CIUPTOBOE OpOKEeHHE, ONOIOTUYECKOEe
OKHCJICHHE, KJIETOYHOE JIbIXaHuE,
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Kucnoponnoe oxucienne,

WM KJIETOYHOE JIbIXaHHE.
OxucnurensHoe (hochoprIMpoBaHHE.
D} heKTHBHOCTH SHEPTETHIESCKOTO
oOMeHa.

Jemoncmpayuu:
Tabnuyol u cxemvl.: « TUTIBITIATAHUS,
«MeTabomm3my», < MUTOXOHIPUSI,

«JHepreTuYecKuit 0OMeH»

JTUCCUMUTISAINSA, PEPMEHT.
XapakTepu3oBaTb OOMEH BEILIECTB

U TIpeBpalleHre SHEPTUn (METabO0IN3M)
KaK OJTHO X CBOMCTB KHUBOTO.
[lepeuncnarb 0COOEHHOCTH
MTACTUYECKOTO U YHEPTEeTHUECKOTO
oOMeHa B KJIETKE; YCTaHABIMBATh
B3aMMOCBSI3b MEX]1y HUMHU.

Pasznuyars TUIBl 0OOMEHa BEIIECTB

B KJIETKE: aBTOTPO(HBII

U TETEPOTPOPHBIA.

OnuceIBaTh 3TAIbl SHEPTETUYECKOTO
oOmeHa (TTOArOTOBUTEILHBIM,
OECKUCTIOPOIHBIN, KUCTOPOIHBIN)

U CPaBHUBATH UX MEXY COOOM.
XapakTepu30BaTh PeaKIuu IIUKOJIN3A,
OpOKEeHMS, KJICTOYHOTO JBIXaHUS;
BBISIBIIATH IPUYHMHHO-CJICCTBEHHBIC
CBSI3U MEXTY TIIUKOJIU30M, KJICTOUHBIM
JIbIXaHUEM U CUHTE30M MoeKyl1 ATO.
CpaBHuBaTh 3QHEKTHBHOCTH
OECKHUCIIOPOAHOTO U KHCIOPOIHOTO
ITaIoB

4.3

buocunres Oenka

Peaknuy MaTpuyHOIro CUHTE3A.
I'enetnueckas nadopmanus u JJHK.
Peanuzanus reaernueckoit nHGOpMaUU
B KJIeTKE. | eHeTHUEeCKUN KOl UETO

PackpbiBaTh conepxaHue TEPMUHOB
U NOHSTHUN: TeH, TCHETUYECKUIN KO/,
MATPUYHBIN CUHTE3, TPAHCKPUIIIMS,
TPaHCISLUS, KOAOH, aHTUKO/IOH,
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CBOMCTBA. TPaHCKPUIILIUA — MATPUYHBIN
cunrte3 PHK. Tpancnsmus — 6nocunTes
Oesika. JTamnbl TPAHCISAIUH.
Konnposanneammuokucnor. P

0JIb puOOCOMB OHMOCHHTE3e OeIKa.
Jemoncmpayuu:

Ilopmpemuwi: H.K. KonbLoB.

Tabauyvt u cxemor: «Ctpoenue JJHK»,
«CtpoeHue U QyHKIIMOHUPOBAHUE TEHAY,
«Cunres 6enkay, «Pemmukamus [JHK»,
«I'eHeTnUeCcKuil Kom.

Obopydosanue: MOEIU- allTUTUKAIIAN
«Y nBoenne JIHK v Tpanckpunuus»,
«buocunTes 6emka

pubocoma, ieHTpajbHas J0TMa,
MOJIEKYJIIpHasi OMOJIOTHS.

Onpenensatb CBOWCTBA FTEHETUYECKOTO
KoJia (TPUILJIETHOCTD, OJJTHO3HAYHOCTD,
BBIPOXKIECHHOCTh, YHUBEPCATBHOCTb,
HEIEPEKPHIBAEMOCTb, HEITPEPHIBHOCTB ).
OnuceIBaTh ATANbl peaan3aluu
HaCJIeICTBEHHOU MH(OpMAIIK B KIIETKE.
CpaBHHBaTh PeaKUUUd MATPUIHOTO
cuntezamosiekyn PHK u Genka B kietke

4.4

Hexinerounnie
bOopMBI KUZHU —
BUPYCHI

HexkneTounslie GOpMbI )KU3HU — BUPYCHI.
HcTopust OTKpBITHS BUPYCOB

(. W. ViBanOBCKHIA).

OcoOeHHOCTH CTPOSHUS U dKU3HEHHOTO
1uKIa BUpycoB. bakrepuodaru.
bonesnu pacteHuid, >)kuBOTHBIX

1 YeJIOBEKa, BHI3bIBAEMbIEC BUPYCAMH.
Bupyc ummyHoneduina yeaoBeka
(BUY) — Bo30yauTenb

CII1][la. OGpaTHast TpaHCKPUIIIINS,
peBepTasza u MHTerpasa.
[Ipodunaktuka pacnpocTpaHeHUs
BUPYCHBIX 3a00JIEBaHUIA.

PackpriBaTh coepikanne TEpPMUHOB

Y TIOHSTHI: BUPYC, BUPYCOJIOTHUS,
Karcuj, 6akrepuodar, BUPyC
uMMmyHoiepuiuta uyenoneka (B1Y),
OHKOTCHHBIE BUPYCHI.
XapakTepru30BaTh BUPYCHI KaK
HEKJIETOUHYIO (hOPMY KHU3HH;
O0COOEHHOCTH CTPOCHUS

U )KM3HENIeATEeIIbHOCTH BUPYCOB.
OnuceIBaTh KU3HEHHBIN ITUKIT BUPYCOB
UMMYHOJC(PHIINTA YETOBEKA; pa3IndaTh
Ha pucynkax BTM ((Bupyc Tabaunoi
Mo3aukHn), 6akrepuodar, BUY.
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Jemoncmpayuu:

lopmpemuwi: J1. 1. IBaHOBCKUH.
Tabauywvl u cxemwvl: «Bupycs»,
«bakrepuodarny; «CtpoeHue

Y J)KU3HEeHHbIM nuKi Bupyca CIIN/da,
6aktepuodaray.

Obopyoosanue.: MOJENb CTPYKTYPbI
JIHK; MarauTHas MO1€1b-anILIMKaI1s
«CTpoeHue KIETKN»

OO60CHOBBIBATh U COOJTIOJIATH MEPhI
PO IIIAKTUKA PacIpOCTpaHEHUS
BUPYCHBIX 3a00JIeBaHUI
(pecriupaTopHBIC, KETYTOTHO-
KHIIICYHBIC, KJICIEBON JHIIC(aINT,
BUY-undexius)

Hroro yacos 1o teme 6
Tema S. PasMHOKeHMe U UHAUBUAYAJIbHOE Pa3BUTHE OPraHU3MOB
5.1 | )KuzHeHHbIN UK 1 KieTouHbI IMK, WM KU3HEHHBIN IUKI | PacKpbIBaTh coepkaHne TEPMUHOB

KJIETKU. [lenenue
KJIETKH. MUTO3

kietku. MaTepdasza u Muto3.
[Tporeccol, mpoTekaroniue B uHTEepdase.
Permukanus — peakiys MaTpUYIHOTO
cunresa JJHK. Crpoenune xpomocom.
XPpOMOCOMHBIN HAOOP — KAPUOTHII.
JIMTIIIONAHBIN U TarJIONJHBIN
XPOMOCOMHBIC HA0OPBI. XPOMATH/IBI.
[{uTomornyeckre OCHOBBI PA3MHOKEHUS
Y UHJMBUIYaJIbHOTO Pa3BUTHS
OpraHu3MoB. [[eleHne KJIETKU — MUTO3.
Craguu muto3a. IIpomecchr,
MIPOUCXOAIINE HA PA3HBIX CTAAUAX
MHUTO3a. buojiornueckuii CMbICII MUTO34.
[Iporpammupyemast THOEb KIETKH —
aroInTo3.

U TIOHSITHUM: KJICTOYHBIN IIMKII,
uHTep(dasza, peayrumKaIms, XpoMocoMa,
KapUOTHII, TAIUIOUAHBIN, TUTIJIOWTHBIN
XPOMOCOMHBIN HA0Op, XPOMATHU/IBI;
MHUTO3 €ro cTaauu: npodasza, meradasa,
anadasa, Tenodasa.

OnuceIBaTh KM3HEHHBIN IIMKJI KJICTKU;
MIEPEUUCIIATh U XapaKTepU30BaTh
MepUO bl KJIETOUYHOTO 1UKJIA,
CpPaBHUBATH UX MEXITY COOOM.
OnuceIBaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPraHU3MOB, CPAaBHUBATH
XPOMOCOMHBIEC Ha0OPHI KJIETOK.
CpaBHMBATH CTAIMM MUTO3A.

PaznuyaTh Ha MUKpoOIpenaparax
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Jemoncmpayuu:

Tabnuywl u cxemwvi: «KIeTOUHBIN UK,
«Pemmuxkamusa JJHK», «CtpoeHue
XPOMOCOMBI», « MUTO3»; MarHuTHas
MOJIeTb-aIuInKaIus «JleneHre KIeTKm;
moens JJHK.

Obopydosanue: CBETOBOM MUKPOCKOIT U
MUKporpernapat «KapruokuHes B KiieTKax
KOpeIKa JIyKay.

Jlabopamopnbsie u npakmuueckue
pabomol:

Jlabopatopnas padota Ne 3.
«HabmroneHrne MuTO3a B KJIIETKaX
KOHYHMKA KOPEIIIKa JIyKa Ha TOTOBBIX
MUKpOIpenapaTax»

U PUCYHKaAX CTaauy MHUTO34A.
PaCKpLIBaTI) OMOJIOTMYECKUI CMBICIT
MHTO3a

5.2

DopMBbI
Pa3MHOYKEHUs
OpraHU3MOB

®opMBbI pa3MHOKEHHS] OPTaHU3MOB:
OecroJioe u MmojoBoe.

Buer 6ecrionoro pa3MHOXKEHHUS:
JIeJICHUE HAJIBOE Y TTIOUYKOBaHUE
OJTHO- ¥ MHOTOKJICTOYHBIX,
cropooOpazoBaHue, BEreTaTHBHOE
Pa3MHOKEHHE.

HckyccTBeHHOE KJIOHUPOBAHWE
OpraHU3MOB, €TI0 3HAUCHUE
JUTSICETICKITUH.

[TomoBO€ pa3zMHOKEHHE, €TOOTINYUHS
oT GecIoJIoroO.

PackpeiBaTh conep:kaHue TEPMUHOB
Y MIOHATHUH: Pa3MHOKEHUE, KJIOH,
MOJIOBBIC KJIETKH (FaMeThl),
ANIEKIIETKA, CIIEPMATO30U1, 3UT0Ta,
JIeJIeHUE Ha/IBOE, TOYKOBAHUE,
CHOpYJIALMS, (parMeHTalus,
BEreTaTUBHOE Pa3MHOKEHHUE,
CEMEHHOE Pa3MHOKEHHE, OTIbIIICHUE,
JIBOMHOE OTIOJJOTBOPEHUE, TIOJIOBBIE
KeJIe3bl, CECMCHHUKH, SUTYHUKH,
OIIOIOTBOPEHHE (HAPYKHOE,
BHYTpEHHEE).
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Jemoncmpayuu:

Tabauyvt u cxemwvl: «DoOPMbI
Pa3sMHOXKEHUS OPTAHU3MOBY, «/IBOMHOE
OTUIOJIOTBOPEHUE YIIBETKOBBIX
pacTteHui», «/lerenue kneTku
OakTepun», «BeretaTuBHOE
pa3sMHOXKEHUE pacTeHH», « CTpoeHUE
IIOJIOBBIX KJIETOK»

XapakTepuzoBaTh 0COOCHHOCTH

1 3HAUEHHE OSCII0I0r0

1 II0JIOBOTO ClIOCO00B

Pa3MHOKEHHSI.

Brinensars Buabp1 0econoro
Pa3MHOXXEHUS; BBISIBIIATH B3aUMOCBSI3H
Mex 1y hopMaMu U criocodaMu
Pa3MHOXKECHUS, U UX OMOJIOTMYECKUM
3HAYCHHUEM.

Bnanetrs npriemaMu BEreTaTUBHOTO
Pa3MHOKE€HUSA KYJbTYPHBIX paCTCHHI
(Ha mpuMepe KOMHATHBIX).
XapakTepu30BaTh MOJIOBbIE KIETKHU:
SIMLEKIJIETKH, CIIEPMAaTO30H/Ibl;
BBISIBJISATE OCOOCHHOCTH

UXCTPOEHUS

53

Meiios

Meiios. Ctaguu meno3a. [Ipoueccs,
MPOUCXOAIINE HA CTAIUSIX MEHO03a.
IloBenenue XxpoMOCOM B MENO3€.
Kpoccunrosep. buonornuecknii CMbICIT
Y 3HAa4YECHUE MEN03a.

Jemoncmpayuu:

Tabnuywl u cxemol: «JleneHne KICTKH,
«Menos».

Ob6opyoosanue: moaens JJHK;
MarHUTHast MO b-aNIUIuKaIUs
«JlemeHue KIETKN

PackpeiBaTh comepkaHue TEPMUHOB

1 IOHATHI: MEH03, KOHBIOT AU
XPOMOCOM, TTepeKpecT (KPOCCUHTOBED)
XPOMOCOM, TaMETHI.

XapakTepru3oBaTh ME03 KakK Crocod
KJICTOYHOTO ICJICHUS; OUCHIBATh ME03
110 CTAIMSIM; CPABHUBATH CTaJUN MEH03a
Y MHUTO3A.

Pa3nuyaTe Ha pUCYHKaxX CTaluHd MEN03a;
pacKpbIBaTh OMOJOTUYECKOE 3HAYCHUE
Meno3a
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5.4 | ObpazoBanue ["ameTorenes — npouecc 00pa3oBaHUs PackpeiBaTh conepkaHue TEPMUHOB
U pa3BUTHE MOJIOBBIX KJIETOK Y>KHBOTHBIX. Y MTOHSITUI: TaMETOT€HE3, CIEPMATOrEHES,
MOJIOBBIX KJIETOK. [TonoBble kene3bl: CeMEHHUKU OOI€HE3, CIIEPMATO30M1, aKpOocoMa,
OM1010TBOPEHHUE u ssnyHukd. OOpa3oBaHuE U Pa3BUTHE AWIEKIIETKA, TOJIAPHBIE TEIbLA.
IOJIOBBIX KJIETOK — FraMeT (CIepMaTo30u/l, | XapakTepu30BaTh OCOOCHHOCTH
SUIIEKIIETKA) — ClIepMaTOreHe3 raMeToreHesa y >KMBOTHBIX U €r0 CTaINH;
1 oore”e3. OCOOEHHOCTH CTPOEHUS MIOJIOBBIE KJIETKH KUBOTHBIX U OIKCHIBAThH
AWILIEKIIETOK U CIIEPMaTO30U10B. MPOLIECC UX PA3BUTHUA.
OmnonotBopenue. [laprenorenes. CpaBHUBATH CIIEPMATOTEHES U OOTEHES.
Jemoncmpayuu: OnuceIBaTh OMJIOI0TBOPEHUE,
Tabnuyvl u cxemoi: «IIpsimMoen HempsiMoe | OMOJIOTUYECKOE 3HAUCHUE
pa3Butue», «l'ameroreHes OIJIOJJOTBOPEHUS
y MJICKOIIUTAIOIINXH YETOBEKaY.
Obopyodosanue: Moaenb MmeTadazHon
XPOMOCOMBI, MUKPOCKOTI,
MuKporpenapatsl «CriepMaTo30uabl
MJICKOTIUTAIONIETO», « SMIIeKIeTKa
MIIEKOITUTAOILIET 0.
Jlabopamopnsie u npakmuueckue
pabomot:
JlabopaTtopnas pabota Ne 4. «3ydenne
CTPOCHHSI TOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpPOIpEerapaTaxj»
5.5 | UapuBuayanpHOE NuauBuayanpHOE pa3BuTHe (OHTOTEHE3). | PackpeiBaTh copepikaHne TEPMUHOB
pa3BUTHE OMOpHOHaAIBHOE pa3BUTHE Y TIOHSATUI: OHTOT'€HE3, IMOPUOTEHE3,
OpraHU3MOB (aMOpHoreHes). DTarbl SMOPUOHAILHOTO | 3UT0Ta, ApoOIIeHue, 61acTOMEpSI,

Pa3BUTHA Y ITO3BOHOYHBIX JKUBOTHBIX!

MopyJa, Oactyna, 6J1IacTOIEeb,
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TpoOJieHHE, TaCTPYJISAIINS, OpTaHOTCHE3.
[ToctomOpuoHanpHOE pa3BUTHE. THIIBI
MOCTAMOPHUOHAIBHOTO Pa3BUTHS:
npsiMoe, He TpsiMoe (JTMIMHOYHOE).
Bnusinue cpenpl Ha pa3BUTHE
OpraHu3MoB; (paKTOPhbI, CTIOCOOHBIC
BBI3BIBaTh BPOXKICHHBIE YPOJCTBA.

Poct u passutne pacrennii. OHTOreHe3
LIBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHHU,
CTaJuu Pa3BUTHUSL.

JHemoncmpayuu:

Tabnuywl u cxemvr. «OCHOBHBIE CTAIUN
oHTOTeHe3ay, «IIpsimoe u HenmpsiMoe
pa3BUTHEY, «J|BOMHOE OILIIOJOTBOPEHHUE
YIIBETKOBBIX PACTCHUI»

racTpyJa, HelpyJia, OpraHoreHes;
3apOABIIIEBBICIIUCTKHU: YKTOACPMA,
Me30/IepMa, SHTOJIEPMa;
MOCTAIMOPHOHAIBHOE PA3BUTHE: MPSMOE
U HeTIpsIMOe (JTMIUHOYHOE); MeTaMop(do3,
Meracrnopa, MHUKpOCIIOpa, MbUIbIIEBOE
3€pHO, CIIEPMUU, 3aPO/IbIINIEBBIA MEIIOK,
JIBOMHOE OTIJIOJIOTBOPEHUE.
OrnpenensiTe 3Tanbl SMOPUOHAIBHOTO
Pa3BUTHS XOPJIOBBIX Ha CXeMax

U MperapaTax U ONMUCHIBATH MPOIIECCHI,
MIPOUCXOISIINE HA KaKIOM 3Tarle.
CpaBHUBATH EPUO/IbI OHTOTEHE3A;
MPSAMOE U HETIPSMOE (TUIMHOYHOE)
MOCTAIMOPHOHAIBHOE Pa3BUTHE,
3apOBIIIN YEIOBEKA U IPYTUX
XOP/IOBBIX.

OOBSACHITH OMOJIOTUYECKOE 3HAUCHUE
pa3BUTHS C METaMOP(HO30M;
OTpHUIIATEIHLHOE BIUSHUE aJTKOTOJIS,
HUKOTHHA U APYTHX TEPATOTCHHBIX
(haKkTOpOB Ha pa3BUTHE 3aPO/IbIIIIA
YeJI0BEKa.

OnuceiBaTh MPOLECC ABOMHOTO
OTTOIOTBOPCHHMS Y IIBETKOBBIX
pacTeHuin

HToro 4yacoB 1o teme
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Tema 6. HaC.]IeI[CTBEHHOCTI) U UBSMECHYUBOCTH OPraHU3MoOB

6.1 | I'eneTuka — Hayka 1 [IpenmMer u 3a1a4M TEHETUKH. PackpeiBaTh conep:kaHue TEPMUHOB
O HACJIEICTBEHHOCTH Ponb nuronorun u sSMOpHOIOTUN Y TIOHATHI: T€H, TEHOM, T€HOTHII,

Y U3MEHYUBOCTHU B CTAHOBJICHUM F€HETUKU. BKiaj (beHOTHUI, XpOMOCOMBI, AJIJICJIbHBIC TeHbI
POCCUICKUX U 3apyOEKHBIX YUEHBIX (aymenu), rOMO3HMroTa, FreTePO3UroTa,
B pa3BUTHE T€HETUKHU. METOIbI TEHETUKHA | JOMHHAHTHBIN MTPU3HAK (T€H),
(ruOpUIOOTUYECKUH, PEIECCUBHBIN MPU3HAK (T€H), YUCTas
UUTOT€HETUYECKHI, MOIEKYISIPHO- JIMHUSL, TUOPUI.
TEHETHUYECKUN ). [lepeuncnsaTh U XapakTepU30BaAThH
OCHOBHBIE T€HETUYECKHE ITOHATHS. METO/Ibl TEHETUKH: THOPUIOIOTUUECKHM,
['eneTnueckas CHMBOJIMKA, LUTOT€HETUYECKUI, MOJIEKYJISIPHO-
HCIIOJb3yeMas B CXEMax CKPEIIMBAHUM. | TCHETHYCCKUM; TOMUHAHTHBIC
Jemoncmpayuu: Y PELIECCUBHBIE IPU3HAKU PACTEHUIN
lopmpemuwi: I'. Mennens, T. Mopras, Y )KUBOTHBIX.
H. 1. BaBunos, C. C. UeTBepuKoB, ITonp30BaThCA Fr€HETUUECKOMN
H. B. Tumodeen-PecoBckuii. TEPMHUHOJIOTUEN U CUMBOJIMKON
Obopyoosanue: MOJENb- AaNITUTUKALUS JUJISL 3aITUCU TEHOTUITUYECKUX CXEeM
«MoHOruOpUIHOE CKpEIIMBAHUE, CKpeIIUBaHUS
repOapuii «I'opox MoceBHON»

6.2 | 3aKOHOMEPHOCTHU 1 3aKOHOMEPHOCTH HACJIEIOBAHUS PackpeiBaTh conep:kaHue TEPMUHOB
HaCJIeIOBaHUS PU3HAKOB, YCTAHOBJICHHbBIE Y TIOHSATHI: MOHOTHOPUTHOE
[IPU3HAKOB. I'. Menaenem. MoHoruOpuHoe CKpeniuBanue, (EeHOTUITHUECKHE
MonorubpuaHoe CKpelIuBaHue. 3aKOHeTMHO00pa3us IPYIIbI, THOPUIOIOTUUECKUNA METO/I,
CKpelllMBaHue ruOpUI0B MEPBOro NoKoJieHus. [IpaBuio | yucTeie JMHUU, JOMUHUPOBAHUE TEHOB

AOMHWHHUPOBAHMA. 3akoH PaCICIIICHUA
IIPHU3HAKOB. ['mmoTtes3a 4YnucTOThI ramerT.
[lonHOEM HEmoaHOE AOMHWHHUPOBAHKUC.

(TmoJiHOE, HETIOIHOE ), paclleIIeHNe
B IIOTOMCTBE.
OnuceIBaTh METOJIMKY TIPOBEICHUS
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Jemoncmpayuu:

lopmpemuwi: I'. MeHenb.

Tabauyvt u cxemvi: «MoHOTHOPUIHOE
CKPEILUBAHUE U €r0 IUTOT€HETUYECKAs
OCHOBa», «3aKOH PAaCILIECIUICHUS U €TO
IUTOr€HETUYECKAsE OCHOBAY», «3aKOH
YUCTOTHI TAMET.

ObopyoosaHue:

MOJIeTU-anTIuKauu « MOHOTHOpUIHOE
CKpeluBaHuey, «HenomnHoe
JTOMHHHUPOBaHUE», repoapuid «I'opox
IIOCEBHOW»

I'. MenenemMonbITOB 110 H3YUYECHUIO
HACJIeI0BaHUSI OJIHOM Mapbl MPU3HAKOB
y TOpoxa MOCEBHOTO.

PackppiBaTh copepkaHnue 3aKOHOB
eauHOo00pa3usi THOPHUJIOB IMEPBOTO
MOKOJICHUS Y 3aKOHA PACILICTUICHHUS.
OOBIICHATB TUIIOTE3Y YUCTOTHI TAMET.
3anuceIBaTh CXEMBl MOHOTHOPHTHOTO
CKpeNIMBaHus, OOBICHSITH €TO
[IUTOJIOTHYECKHE OCHOBHI M pelIaTh
TeHETHUYECKHUE 3a/1a4uu

Ha MOHOTHMOPHUHOE CKpPEIMBaHUE

6.3

Jurudpuanoe
CKpeIllUBaHUE.
3aK0OH HE3aBUCUMOT'O
HacJIeJOBaHU
MIPU3HAKOB

JlurubpuaHoe cKpenBanme. 3akoH
HE3aBUCUMOTO HaCJIeJOBAHUS
npu3HaKoB. [[uToreHeTH4ecKre OCHOBBI
JTUTHOPUIHOTO CKPEIIUBAHUS.
AHaIM3Mpyronee CKpeIuBaHue.
Hcnonp30BaHre aHATU3UPYIOIIETO
CKpEIIUBAHUS VISl OTIPEACIICHHUS
reHOTHIIa OCOOU.

Jemoncmpayuu:

Ilopmpemuwi: I'. MeHienb.

Tabnauyvt u cxemwvl: «JIurudpuanoe
ckpenuBanuey, «l{luronornueckue
OCHOBBI JUTHOPUTHOTO CKPEIIBAHUS.
Obopyodosanue.: MOJENb- aNITUTAKAIIS
«IuruOpunHoe ckperuBaHne»

PackpsiBaTh copepkaHre€ TEPMUHOB

1 TIOHSATHI: TUTHOPHUITHOE CKPEIIMBaHUE,
AHAJIM3UPYIOIIEE CKPEIIMBAHUE.
OmmceiBaTh onbITHI I'. Menneins

110 U3YYEHUIO HACJICIOBAHMS JBYX Nap
MPU3HAKOB Y TOPOXa MOCEBHOTO.
PackpriBaTh comepkaHue 3aKOHA
HE3aBHUCUMOTOHACIICIOBAHUS IPU3HAKOB.
[IprmeHSITh MaTEMAaTUYECKUN PACUYET

C TIOMOIIBIO METOJIa MEPEMHOKCHUS
BEPOSITHOCTEN U 3aMUCh C MOMOIIBIO
(EHOTUNTHYECKUX PAJUKATIOB
pacileruieHus MPU3HAKOB Y TOTOMKOB
1o ()SHOTHITY U TCHOTHUITY.

3anuceIBaTh CXEMBbI I[I/IFI/I6pI/II[HOFO
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CKpCIIUBAaHUA, 00BACHATH €r0
MUTOJIOTNYCCKUC OCHOBLI U pCIIATDH

reHEeTUYECKHUE 3a7a4 Ha TUTHOPUTHOE
CKpCILINBAHUE

6.4

CuermieHHoOe
HacJIeJOBaHHUE
MIPU3HAKOB

CuenyieHHOE HaclleJOBaHUE TPU3HAKOB.
Pa6ora T. Moprana no cuerieHHOMY
HacleqoBaHuIo TeHoB. Hapyuienue
CLICTIJICHUSI TCHOB B PE3yJIbTaTe
KPOCCHUHIOBepa. XpOMOCOMHAasl TEOPUs
HACJIEACTBEHHOCTH.

['eneTnueckue KapTel.
Jemoncmpayuu:

Ilopmpemuwi: T. Mopras.

Tabnuywl u cxemol: «Mero3y,
«I"eHeTYeCKUE KapThl paCTEHUH,
YKUBOTHBIX U YEJIOBEKAY,
«B3auMoaencTBrE alJIEILHBIX TEHOBY.
Obopyoosanue.: MUKpOIIpenapat
«po3oduna» (Hopma, MyTariuu GopmsI
KPBUIBEB U OKPACKHU Te€Ja), MUKPOCKOIIL,
Mozenb-anmnkanus «llepexpect
XPOMOCOM.

Jlabopamopnule u npakmuuecxkue
paoomot:

Jlabopatopnas pabota Ne 5. «3yuenue
pe3ynbTaTOB MOHOTMOPUTHOTO

U IUTUOPUIHOTO CKpPEIIMBAHUS

PackpbiBaTh coiepkaH€ TEPMHUHOB

U TIOHSITHUH: CIIEIIJICHHOE HACJICJOBaHNEC
MIPU3HAKOB, PEKOMOHWHAIIMS I'€HOB,
FEHETUYECKUE KAPThl XPOMOCOM,
MOpraHuja.

Ha3piBaTh OCHOBHBIC MMOJI0KCHHUS
XPOMOCOMHOM TEOPUHU
HacieacTBeHHoCTH T. Moprana;
PacKpbIBaTh CoJIepKaHue PadOThI

T. Moprana 1o CluerieHHOMY
HACJICIOBAHUIO T€HOB U MPUYUHBI
HapYUICHUS CLETUICHUS MEX Ay TeHaMHU.
3anuchIBaTh CXEMbI CKPEIUBAHUS

TMIpY CLEIIJICHHOM HaCIIE€/IOBaHUH,
OOBSACHSTH MPUUMUHBI PEKOMOMHAITUU
T€HOB, ONPEEIISITh YUCIIO TPYII
CLICTIJICHUS TEHOB; peIIaTh TEHETUYECKHUE
3aJlauM Ha CIICTIJICHHOE HacJeq0BaHNE
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y Ap030(HIIbI HA TOTOBBIX
MUKpOIpenaparax»

6.5 | I'enetuka nona. I'enernka nona. XpoMoCOMHOE PackpeiBaTh conep:kaHue TEPMUHOB
HacnengoBanue OTIpENICIICHHE 10J1a. AYTOCOMBI Y TIOHSTHUI: XPOMOCOMHBII HaboD,
MIPU3HAKOB, U TIOJIOBBIE XPOMOCOMBI. [ 'OMOraMeTHble | ayTOCOMBI, IIOJIOBBIE XPOMOCOMEI,
CLECIUIEHHBIX C I10JIOM Y T€TEPOraMeTHbIE OPTAHU3MBI. rOMOT'aMETHBIM 1101, FETepOraMeTHBIN

Hacnenosanue npu3HakoB, CUEIUIEHHBIX | I10JI, CLICIUIEHHOE € II0JIOM HaCJIeq0BaHue
C TIOJIOM. MIPU3HAKOB.
Jemoncmpayuu: OOBACHITH IUTOJOTUYECKUE OCHOBBI
Ilopmpemuwi: I'. Mennens, T. Mopras, XPOMOCOMHOI'0O MEXaHU3MA OIIPELIECIICHUS
H.N. BaBuios. 110J1a y pa3JIMYHbIX OPraHU3MOB.
Tabauywl u cxemol. «I'eHeTHKA TIOJIAY, CpaBHUBATH 3aKOHOMEPHOCTH
«3aKOHOMEPHOCTH HACJIEIOBaHUS, HACJICIOBAHUS PU3HAKOB, CIIETIJICHHBIX
CLEIUIEHHOTO ¢ noJioM», «Kapuotumnsl Y HE CLEIUICHHBIX coJIOM. Pemarth
YEJIOBEKA U KUBOTHBIX)» TEHETUYECKUE 3a7]a4M Ha HACTICIOBAHUE
CUETUICHHBIX C TTOJIOM MPU3HAKOB

6.6 | I3MeHUYHUBOCTS. N3menunBOCTh. BUabl ”3MEHYMBOCTH: PackpsIBaTh conepxaHue TEPMUHOB
Henacnencrsennas HEHACJIEACTBEHHAs U HACIIEACTBEHHAS. Y TOHSITUNA: U3MEHYNUBOCTb,
M3MEHYMBOCTh Pousb cpenpl B HEHACHEACTBEHHOM HACJICICTBEHHAsA U3MEHYMBOCTD,

U3MEHUYMBOCTU. XapaKTEePUCTHUKA
MOAU(UKAIMOHHONW N3MEHYMBOCTH.
BapuannonHubii psig v BapualmoHHast
KpuBas. Hopma peakuuu npusHaka.
KonuuecTBeHHBIE U KAUECTBEHHBIC
MIPU3HAKU U X HOpMa PEAKIIUH.
CroiicTBaMOIM(PUKAIIMOHHOMN
W3MEHYMBOCTH.

HEHACJIEICTBEHHAsI N3MEHYNUBOCTD,
MOAM(UKAIIMOHHAS HU3MEHIUBOCTD,
BapUaIlMOHHBINA PsiJl, BApHAHTA,
BapHaIlMOHHAsI KpHBas, MpPU3HAK,
HOpMa pEaKINH, KOJUICCTBEHHBIC
1 KQ4eCTBCHHBIC ITPHU3HAKH.
KnaccudummpoBats BHIIBI
W3MEHYHUBOCTH U BBIABJIATEH UX
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Jemoncmpayuu:

Tabnuywvl u cxemol.: «Bumgpl
U3MEHUYUBOCTIY, «MoaudukanuoHHas
U3MEHYUBOCTHY.

Jlabopamophbsie u npakmuueckue
pabomol:

JlabopartopHas padota Ne 6. «M3yuenue
MOIU(PUKAIIMOHHON N3MEHUYNBOCTH,
MOCTPOCHUE BAPUAIIMOHHOTO psiia

Y BapUALlMOHHOW KPUBOW»

OHOJIOTHYECKHE OCOOCHHOCTH.
Ilepeuncnars cBOMCTBA
MOAU(PUKAIMMOHHON N3MEHIUBOCTH

1 OOBACHSTH €€ 3HAUCHUE

JUJIS1 OPTaHU3MOB.

PasznnuaTth KoJIMUeCcTBEHHEIE

1 Ka4eCTBCHHBIE TIPU3HAKH; CTPOUTH
BapUAIMOHHBIA PsIJl, BAPHAIIMOHHYIO
KPUBYIO, BBIYUCIIATh CPEIHEE 3HAUCHHE
MIpU3HAKa

6.7

HacnencrBenHas
NU3MEHUYUBOCTD

HacnencrBenHast, uinu reHoTUnMyecKast
M3MeHYnBOCTh. KoMOMHaTHBHAs
U3MEHUYMBOCTh. Melo3 U 1oJI0BoM
MPOIIECC — OCHOBA KOMOWHATUBHOMN
U3MEHUYMBOCTU. MyTalnoHHas
U3MEHYNBOCTb.

Knaccudukanus mytanmii: TeHHbBIE,
XPOMOCOMHBIE€, TEHOMHBIE.
YacroTa 1 NpU4YUHBI MyTalUN.
Myrtarennsie GaKkTOPBHI.

3aKOH r'OMOJIOTHYECKHUX PSJIOB

B HaCJIEJICTBEHHOU N3MEHYUBOCTHU
H. 1. Basunosa. BHesnepHas
HACJIEICTBEHHOCTh U U3MEHUHBOCTb.
Jemoncmpavyuu:

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

Tabauyvt u cxemwvl: «MyTallMOHHAS

PackpriBaTh coniepxaHrue TEpMUHOB
W TIOHSITUM: HACJIEICTBCHHASI
M3MEHYUBOCTH, KOMOMHATUBHAS
M3MEHYMBOCTh, MyTallHOHHASA
W3MEHYUBOCTh, MyTaHT, MYTAIUU:
T€HHBIE, XPOMOCOMHBIE€, T€HOMHBIC;

MOJIUIIION AU, aHCYIIIION AU, MyTar CHEBI.

XapakTepu30BaTh HACICACTBEHHYIO
M3MEHYHBOCTh; (hOPMYJIUPOBATH 3aKOH
TOMOJIOTHYECKUX PSIIOB

B HAcJICACTBEHHON U3MEHUYNUBOCTHU

H. 1. BaBunoBa 1 0OBSICHATE €0
3HAYCHHUEUISI OMOJIOTMU M CCJICKIIUH.
KinaccudunmpoBaTh MyTaluu: reHHbIE,
XPOMOCOMHBIE, TEHOMHBIE U IPUBOIUTH
MIPUMEPHI MyTaIUH.

OOBSACHITH TPUYMHBI BO3HUKHOBEHHSI
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U3MCHYUBOCTHY.
Obopydosanue: MUKPOCKOII,
MUKponpemnapar «/[po3oduira» (Hopma,
MyTaru GOpMbI KPBLUTEEB U OKpacKa
TeJa); KOMHATHBIE PACTCHHSI C TIECTPOM
OKpPacKOH JINCTHEB.

Jlabopamopnuie u npakmuueckue
pabomol:

JlaboparopHas padota Ne 7. « AHanu3
MyTaIii y 1po30QHIbl Ha TOTOBBIX
MUKpOITpenapaTax»

MyTalui, poJib (PaKTOPOB-MyTareHOB.
CpaBHUBaTh BUJbI MyTalluii; BBISBIATD
MIPUYUHBI HACIIEICTBEHHOM
W3MEHYMBOCTH, UCTOYHUKH MyTareHOB
B OKpYyXaloleil cpene (KOCBEHHO).
XapakTepru30oBaTh BHESAIECPHYIO
HACJICICTBEHHOCTh M N3MEHUHUBOCTD

6.8

['eneTuka yegoBeka

I'enernka yenoseka. Kapuorun
YeJIOBEKA.

OCHOBHEBIC METOJIBI TCHETHUKH UEJIOBCKA:
IreHEeaJIOTHYCCKHI, OJIU3HEIIOBBIN,
IIUTOTCHETHYCCKHUI, OMOXUMUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKU.
CoBpemMeHHOe Onpeie/ICHUE TeHOTHUTIA!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUITUPOBAHUE, B TOM YHCIIE

¢ nomoupwto [1I[P-ananu3a.
Hacnencrsenusie 3a00eBaHus
yeJIoBeKa: reHHbIe 00JIE3HH, 00JIE3HU

C HacJIeACTBEHHON
MIPEIPACIIONIOKEHHOCThIO, XPOMOCOMHBIC
0one3nn. CoMmaTHUECKHUE

Y TeHEPATUBHBIE MYTallUH.

PackpsIBaTh coep:xkaHue TEPMUHOB

Y TIOHSATHI: KApUOTHII YETOBEKA,
IIUTOr€HETHYECKHUM METO/I,
T€HEAJIOTMYECKUI METO/T, POJIOCIIOBHBIE,
OJIM3HEIIOBBIM METO/I, HACIECTBCHHBIC
0oJ1e3HH: (MOHOTEHHBIE,

C HACJIEJICTBCHHOMU
MPEIPACTIONIOKEHHOCTBIO,
XPOMOCOMHBIE), METUKO-TEHETUUECKOE
KOHCYJIbTUPOBAHHUE.

[lepeuuncnsaTb 0COOEHHOCTH U3YUCHUS
T€HETUKH Y€JIOBEKA; MPUBOAUTH
MPUMEPHI HACJIEACTBEHHBIX 00JIe3HEH
YEJI0BEKA, XapaKTEPU30BaTh METOIbI UX
npoduIaKTUKHU; 000CHOBBIBATH 3HAUEHHUE
MEIUKO-TE€HETUYECKOTO
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CrBonoBbie KneTKU. [I[puHIMIIBI
3I0POBOTO 00pasa JKU3HU, TUaTHOCTHKH,
MPOQIITAKTUKA U JICUCHUS TCHETHYECKUX
Oousie3Hel. MeIuKO-TEHETUYECKOE
KOHCYJIbTUPOBAHUE. 3HAUCHUE
MEJIMLIMHCKON T€HETUKHU

B IIPEOTBPAIICHUH U JICUCHUHU
TeHETUYECKUX 3a00JIEBaHUI YeJIOBEKA.
Jemoncmpayuu:

Tabauuwvt u cxemst: «HacmenoBanue
pesyc-baktopay, «l eHeTuka rpymnmn
KPOBW.

Jlabopamopnsie u npakmuueckue
pabomol:

[Tpaktuueckas padora Ne 2.
«CocraByieHHE U aHAJIN3 POIOCIOBHBIX
YEJIOBEKa

KOHCYJIbTUPOBAHHSL.
BhIsSBISTE ¥ CpaBHUBATH MEXKY COOOM
JIOMUHAHTHBIE U PEIIECCUBHBIC IPU3HAKH
4eJI0BeKa.

CocTaBisATh U AHAIM3UPOBATH
POZIOCIIOBHBIE YeJIOBEKA

Hroro yacos no teme 8

Tema 7. Cejiekiiusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH

7.1 | Cenekius Kak HayKa 1 Ceneknuust Kak HayKa U Iporiecc. PackpsiBaTh conepkaHue TEPMUHOB
U TIpOolLIeCC 3apOKIECHUE CEIIEKIUHU U TOMECTUKALMA. | M MOHATHIA: CEEKIHs, COPT, IIOPO/a,

Yuenue H. U. BaBunosa o nenTpax
MHOT000pa3usi U MPOUCXOKIACHUS
KYJBbTYPHBIX PACTCHUM.

I{eHTpbI IPOUCXOKICHHS JOMALTHUX
JKUBOTHBIX.

Coprt, nopoja, mramm.

ITamMM, J1I0MECTUKAIUS,
WJIM OJJOMAIlIHUBaHUE, LICHTPbI
MHOT000pa3usi U MPOUCXOKIACHUS
KYJBTYPHBIX PACTCHHUU

U J)KMBOTHBIX, THOpUAN3ALINS,
UCKYCCTBEHHBIN 0TOOD.




Jemoncmpayuu:

llopmpemuwvi: H. 1. BaBunos.
Tabauywl u cxemol: kapta «LleHTpbI
MHOT000PAa3Ms ¥ MPOUCXOKICHHUS
KyJbTYpHBIXpacTeHu», «Iloposs
JOMAIITHAX KUBOTHBIX», «CopTa
KYJIbTYPHBIX PACTECHUI.
Obopyoosanue.: MyJISIKU TLIO/I0B

¥ KOPHETUIOA0B IUKUX (popM u
KyJIbTYPHBIX COPTOB PacTEHU;
repOapuii «CeabCKOX035UCTBEHHbIE
pacTCHHS

HasbiBaTh 1 CpaBHUBATh OCHOBHBIE
ATaIlbl Pa3BUTHSI CEJICKIIUH.

Nznarare yuenue H. 1. BaBuiosa

O LIEHTPaX MPOUCXOKICHUS KYJIbTYPHBIX
pPACTEHHII; pa3auvaTh UEHTPHI HA KapTe
MHpA, CBSI3bIBATH UX MECTOIOJIOKEHHE
C 0YaraMu BO3HUKHOBEHUS IPEBHEUIITUX
UBUJIN3ALIUN.

CpaBHHBATh cOpTa KyJIbTYPHBIX
pPacCTEeHHI1, MOPOAbl JOMAITHUX
KUBOTHBIX U UX TUKUX IIPEIKOB.
OueHuBaTh posb CENEKIUU

B 00€CIIEYeHHUH TTPOIOBOJILCTBEHHOM
0€30MacHOCTH YEeJIOBEUECTBA

7.2

MeTtonasl
JIOCTHIKCHUS
CEJIEKIIUH PACTEHUI
U JKUBOTHBIX

CoBpeMEHHBIE METO/IbI CEJIEKIUU.
MaccoBblii 1 UHANBUAYAIbHBINA OTOOPHI
B CEJICKLIMU PACTEHUN U JKUBOTHBIX.
Ouenka 3KkcTepbepa.
biM3KOpOACTBEHHOE CKPEIMBAHUE —
uHOpuuHT. Yucras nuHMS.
CkpelrBaHue YUCTHIX JTUHUH.
I'ereposuc, unu rubpuaHas cuia.
HepoacrBennoe ckpemmnBanue —
ayTOpunuur. OtaaneHHas
rUOpUIU3ALIMS U €eyCIIEXH.
HckyccTBEHHBIM MyTareHes v MnoJiy4eHue
NOJIMIUIOUIOB. JIOCTHIKEHUS CENEKINN

PackpbiBath copepkaHue TEPMUHOB

Y TIOHSITUI: UICKYCCTBEHHBIN 0TOOP,
MacCOBBII 0TOOP, MHAMBUAYATbHBIHI
0oTOOp, IKCTEPhEP, OIMZKOPOJICTBEHHOE
CKpEILUBaHUE, YUCTAs JTUHUS, TETEPO3UC,
HEPOJICTBEHHOE CKpPEUIUBaHUE,
HMCKYCCTBEHHBI MyTareHes,
noymronipl. CpaBHUBATH (POPMBI
HMCKYCCTBEHHOT0 0TOOpa (MaccoBOTO

Y UHUBUYaJIBHOTO), BUIBI
rubpuau3anmu (OJIU3KOPOICTBEHHOM

1 OTJQJICHHOM ), CIIOCOOBI MOTyUCHHUSI
MOJIUTIIOUOB.
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pacTeHUM, >)KUBOTHBIX
UMHUKPOOPTaHNU3MOB.
Jemoncmpayuu:

Iopmpemuwi: 1. B. MuuypuH,

I'. 1. Kapneuenko, M. ®@. 1BaHoOB.
Tabauywl u cxemol: «OTHaTCHHAS
rudpuauzanusy, «PaboTsl akagemMuka
M. @. UBaHoBay, «Ilomumnmongusy.
Obopyoosanue.: MyJSIKH TUIOI0B U
KOPHEIUIO0B AUKUX (POpM U
KYJIbTYPHBIX COPTOB PACTEHUH.
Jlabopamopnbsie u npakmuueckue
pabomol:

Okckypcust «OCHOBHBIE METOIBI U
JNOCTUKEHUS CEJIEKIINN PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTAHIIUIO,
IJIEMEHHYIO epmy,
COPTOUCTIBITATENIHBIA Y4aCTOK

WJIH TETTHIHOE XO3SIMCTBO)

[IpuBOINTH MPUMEPHI TOCTHKEHUI
CEJICKLIMU PACTEHUN U KUBOTHBIX

7.3

buorexnonorusa
KakK OTpaciib
MIPOM3BO/JICTBA

buorexnonorus KakK 0Tpaciib
pou3BOJICTBA. [ eHHAs MHKEHEPUS.
Oranbl co3nanus pekomouHantHo [JHK
U TPAHCTEHHBIX OopraHu3MoB. KieTounas
uHxenepusi. Kietounbsie KyJIbTyphI.
MUKpPOKIIOHATTLHOE PAa3MHOKEHHUE
pactenuii. Knonuposanue
BBICOKOITPOTYKTUBHBIX

PackpbIBaTh cojiepKaHUE TEPMHUHOB

Y TIOHSATUI: OMOTEXHOJIOT S, KIETOUHas
WHXEHEPUsl, TeHHAIMHKEHEPUS,
KJIOHUPOBAHKE, TPAHCTC€HHbIE
opranu3Mel, 'MO (renetnuecku
MOAU(PUIMPOBAHHBIE OPTraHU3MBbI).
XapakTepu30BaTh OMOTEXHOJIOTHIO KaK
OTpacib IPOU3BOJCTBA, OCHOBHBIE
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CEJILCKOXO3SIUCTBEHHBIX OPTaHNU3MOB.
DKOJIOTUYECKUE U ATUUECKUE TTPOOTIEMBI.
I'MO — reneTuuecku
MOU(UITIPOBAHHBIE OPTaHU3MBI.
JHemoncmpayuu:

Tabauywvl u cxemol: «OOBEKTHI
OnoTexHOJI0THNY, «KIIeTOUHbBIE
KYJBTYPbI U KIOHUPOBAHUEY,
«KoHcTpynpoBaHuen MepeHoc reHoB,
XPOMOCOM

JOCTHXKEHUS] OMOTEXHOJIOTUHU B 00J1acTH
IPOMBIIIIIEHHOCTH, CEJILCKOTO X035ICTBa
Y MEIULIMHBI.

[lepeunciaTh U XapaKTeprU3oBaTh
OCHOBHBIEMETOBI U JTOCTHKECHHS
OMOMHKEHEPUH.

OOcyX1aTh 3KOJIOIMYECKUE

U ATUYECKUE ACIEKThl HEKOTOPBIX
UCCJIEIOBaHMM B 00J1aCTH
OMOTEXHOJIOTUU (KJIOHUPOBaHUS,
HCKYCCTBEHHOI'O OIUIOJJOTBOPEHUS,
HaIIpaBJIECHHOTO U3MEHEHUs TeHOMA

U CO3[IaHUsI TPAHCTEHHBIX OPraHU3MOB)

HToro yacos 110 Teme 3
PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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11 KJIACC

No
/11

HaumenoBaunue
pa3nenoB U TEM
y4eOHOTrO0 IpeameTa

KomauuectBo
4acoB

[IporpammHoe conepkanue

OCHOBHBIE BUIBI AEATEILHOCTH
00yJaronuxcs

Tema 1. DBoJIIoLMOHHAA OHOJIOTHSA

1.1

DBOJIIOLUS U METOJIBI
€€ U3y4YCHUs

1

[IpennoceuIku BO3HUKHOBEHUS
HBOJIIOLIMOHHOM TEOPUU. DBOJIFOLMOHHAS
TEOpHUs U €€ MECTO B OMOJIOTHUHU.
BnusiHue 3BOIOLIMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUH U APYTUXHAYK.
CBuaeTenpcTBa 3BOJIIOIUN.
[laneoHTonornyeckue:
MOCJIE0BATEILHOCTD MOSBICHUS BUOB
B MMAJICOHTOJIOTUYECKOM JIETOMUCH,
nepexoaHbie POPMBI.
buoreorpaduueckue: cxoncTBo

u paznuune dayH udiop MaTEPUKOB
U OCTPOBOB. DMOPHUOIOTHYECKHUE:
CXOJICTBau Pa3In4usi SIMOPHUOHOB Pa3HBIX
BUJIOB MTO3BOHOYHBIX.
CpaBHUTENIBHO-aHATOMUYECKHE:
TOMOJIOTUYHbIE, AHAJIIOTUYHBIE,
PYAMMEHTApPHBIE OPTraHbl, ATABU3MBI.
MonekynsipHO-OnOXUMHUYECKHE:
CXOJICTBO MEXaHU3MOB
HACJICJICTBEHHOCTH U OCHOBHBIX

PackpbIBaTh cojiepkaHue TCPMUHOB
Y TIOHSITUI: DBOJIIOITHS, IEPEXOTHBIC
(hopMBbI, PUITOTCHETUIECKUE PSIJIBI,
BHJIBI-DHJEMUKH, BUJIBI-PEIIUKTHI,
3aKOH 3apO/IbIIIEBOr0 CXOJICTBA,
OMOreHEeTHYECKUH 3aKO0H,
TOMOJIOTHYHBIC i aHAJIOTUYHBIC
OpraHbl, pyIUMEHTAPHBIC OPTAHBI,
aTaBU3MBI.

[lepeunciaTh OCHOBHBIC ATAITBI Pa3BUTHS
ABOJIIOLIMOHHOW TEOPUHU.
XapaKTepru30BaTh CBUIACTCIIBCTBA
HBOJTIOIMU: TTAJICOHTOJIOTHYECKHE,
ouoreorpaduueckue,
AMOPHOJIOTHIECKHE, CPABHUTEIIHHO-
aHATOMHYECKHUE, MOJIEKYIISIPHO-
OMOXUMUYECKHE.

[IpuBOIUTH NIPUMEPHI MEPEXOTHBIX
dhopM opraHu3MoB, (PUIOTCHETHICCKHUX
PSIOB.

[IpuBoauTh HOPMYTUPOBKH 3aKOHOB
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MeTa00IMYECKUX MYTEeH y BCEX JKUBBIX
OpPraHu3MOB.

Hemoncmpayuu:

lopmpemuwi: K. Jlunnen, X. b. Jlamapxk,
Y. Hapsun, B. O. KoBaneBckuii,

K. M. bap, O. I'ekkenb, @. Mroiep.
Tabauyvt u cxemoi: «Pa3Butne
OpPraHUYECKOro MUpa Ha 3eMJey,
penbedHbIe TAOTUIBI «3apOIbIIIN
MTO3BOHOYHBIX )KUBOTHBIX),
«ApXEONTEPUKCY.

Obopyoosanue: dbuoreorpapuyeckas
KapTa MHUpa; KoJeKuusa «DopMbl
COXPAHHOCTU MCKOTIAEMBIX KUBOTHBIX
U pacTEHUIl»; BIIAYKHbIC MperapaThl
«Pa3Butue HacekoMmoro», «PazButue
JISITYILKI

OHMOT€HETUUECKOIO U 34pOAbIIICBOTO
CcXoAacTBa

1.2

Uctopus passutus
NpEICTaBICHU I
00 IBOITIOIINH

OpouonmonHas teopus Y. JlapBuHa.
[IpeanochbuIKM BOBHUKHOBEHUS
JTapBUHU3MA. [[BIKYIIIME CHUITBI
HBOJTIOIMY BUIOB 10 [lapBuny
(M30BITOYHOE PA3MHOKEHHUE

IPU OTPaHUYCHHOCTH PECYPCOB,
HeomnpeaeeHHas N3MEHYNBOCTD,
O0opb0a 3a CylleCTBOBAHHUE,
€CTECTBEHHBII 0TOO0D).

CuHTeTnueckas TCOPHUA SBOJIIOINHA

PackpriBaTh copepxaHue TEPMUHOB

U MMOHSTHN: CHCTEMAaTHKa, €CTCCTBECHHBIN
Y UCKYCCTBEHHbBIH OTOOD.
XapakTepu30BaTb OCHOBHBIE
SBOJIFOIIMOHHBIC UCH, KOHIICTIIIUN

1 TEOPHUH; CPAaBHUBATH B3IJISAbIHA BU/T
u sBomonuio K. Jlunues, JK.b. Jlamapka,
Y. JlapBuHa.

OuenuBath Bk JIMHHES B pa3BUTHE
CUCTEMATHKU U OOBSICHSATH MPUHIIUTIIBI
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(CTD) u ee OCHOBHBICTIONOKECHHS.

Hemoncmpayuu:

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

Tabnuyvt u cxemol: «llomymsiumy,
«Kapra-cxema mapuipyTa nyTelecTBUs
Y. Napsunay, «®@opMbl 00pbObI

3a CylIECTBOBaHUEY, « ECTECTBEHHBIN
ot0op», «MHOroo0pasne copTon
pactenuiiy, «MHoOrooopasue mopoa
YKUBOTHBIX)

OMHApHON HOMEHKJIATYPBHI.
XapakTepu3oBaTh COAECPIKAHNE

Y 3HaYEHHE HBOITIOLIMOHHON KOHIEIIIUH
K. b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE

U COIIMATbHO-2KOHOMUYECKHUE
MPEANOCHUIKH BOBHUKHOBEHUS
ABOJIFOIIMOHHOMN Teopuun Y. JlapBuHa.
PackpriBaTh cojiepKaHu€ 3BOIIOLUOHHON
teopunl. /lapBuHa; CpaBHUBATH
HEOIPEACIECHHYIO U ONIPEACICHHYIO
M3MEHYUBOCTb, €CTECTBEHHBIN U
UCKYCCTBEHHBIN 0TOOD, PopMbI OOPHOBI
3a CYLIECTBOBAHHUE.

OnuceIBaTh MOJ0KEHUS] CHHTETUUECKOM
teopuu dBoJtonuu (CTI) u 0ObACHATDH
ee 3HaueHHEe JIIOMOJIOTHH

1.3

Bun: xpurepun u
CTPYKTYpa.
[Tommynsnuysa kak Kak
JJIeMEHTapHas
€IUHNLIA BUAA

MuxkposBomronus. [lomymnsamus kak
€IUHULIABUIA U YBOIIOLIHH.
Hemoncmpayuu:

Tabauywl u cxemor.: «llomymsumy,
«MyTalmoHHass U3MEHYHUBOCTbY.
Obopyoosanue: MUKPOCKOTI,
MuKpomnpenapat «Jlpozoduna» (Hopma,
MyTaluu (GOPMBIKPBLIILEB U OKPACKH
Tena), MoJienb-anmiukaius «llepekpect
XPOMOCOM.

PackpwiBaTh copepkaHue TEPMUHOB

Y TTOHSATHIA :MUKPOIBOJIIOIIHS, BU/I,
KpUTEPHUH BUA, apeat, TOMYJISIns,
reHo(OoHI, MyTaIl¥, KOMOMHAIINH
TE€HOB.

XapakTepru30BaTh BHJI KaK OCHOBHYIO
CHUCTEMATHYCCKYIO STUHUITY

1 TICJIOCTHYIO OMOJIOTHYECKYIO CHCTEMY.
BreinensaTs kpuTepun BHIa

(Mopdonornueckuii, GU3NOJIOTMUECKUH,
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Jlabopamopnsle u npakmuueckue
paoomowi:

JlaGoparopnas padota Ne 1. «CpaBHeHue
BUJIOB IO MOP(OJIOTUYECKOMY
KPUTEPUIO»

OMOXUMUYCCKUI, TCHETUUCCKUI,
9KOJIOTUYECKUI, FeorpauueCcKuii)

Y IPUMEHSATH KPUTEPUU ISl OUCAHUS
KOHKPETHBIX BUJIOB.
XapakTepu3oBaTh NOMYJISAIINIO KaK
CTPYKTYPHYIOEUHUILY BUJIA U
ABOJIIOLIHH.

OnuceIBaTh NOMYJISIIMIO IO OCHOBHBIM
MoKasaTessiM: COCTaB, CTPYKTypa

1.4 | IBmxyniue cuisl JIBrkymue cuiiel ((pakTophl)3Bomonuu | PackpeiBaTh coaepkaHnne TEPMUHOB
(3memeHTapHbIe BHJIOB B IpupoJe. MyTallmOHHBIN Y TIOHATHI: KOMOWHATHUBHAS
(aKTOpPBI) F3BOITIOLNU npoliecc U KOMOMHATUBHAs U3MEHYUBOCTh, MyTAIlU1, MyTallHOHHBIN
MU3MEHYUBOCTD. [1OMyIsA1IMOHHBIE BOJIHBI | POLIECC, ITOMYJISLMOHHBIE BOJIHBI,
u apeiid renos. M3omsmus u murpanus. | apeiid reHoB, U30JISAINS, MUTPAIUH.
Hemoncmpayuu: XapakTepu3oBaTh AIEMEHTAPHBIE
Tabnuywsl u cxemul. «JIBUXKy1IE CUIIBI (aKTOpBI SBOIIOLUN: MyTaIllAOHHBIN
DBOJIFOLIAN npoiiecc, KOMOMHAaTUBHAs
U3MEHYUBOCTD, [IOMYJIALIMOHHBIEC BOJIHBI,
npeiid reHoB, N30JISIIHSL, MUTPALIKS.
YcranaBauBaTh NPUYUHHO-
CJIEZICTBEHHBIE CBSI3H MEKY
MEXaHU3MOM M PE3YJIbTaTOM IEUCTBHUS
JBIKYIIMX CUJ (3JIEMEHTAPHBIX
(hakTOpPOB) IBOJIIOITUHU
1.5 | EcrecTBeHHbIi 0TOOD EcTecTBeHHbI 0TOOp — HanpaBsitouil | PackpsiBaTh conepxaHue TEPMUHOB

U ero opMbl

(bakTop BOJIOLIMH.
dopMbI €cTeCTBEHHOr00TO0pA.

Y TIOHSTHI: €CTeCTBEHHBIN 0TOOD,
0opb0a 3a CyIleCTBOBAHHUE.
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Hemoncmpayuu:
Tabnuywvl u cxemol: «ECTECTBEHHBIN
oTOop», «boprda 3a CylIeCTBOBAHUE)

OnuceiBaTh MEXaHU3M JICUCTBUSA
€CTECTBEHHOTO 0TOOpA.
XapakTepu3oBaTb POPMBI €CTECTBEHHOTO
otbopa (ABMKYIIHHA, CTAOMITU3UPYIOIIHA,
JU3PYIITUBHBIN) B CPAaBHUBATH X MEXKITY
co0oi1.

XapaktepusoBaTh 00pbOY

3a CyIIIECTBOBAaHUE U CPABHUBATH €€
BUJIbI (ME)KBHIOBAs, BHYTPHBHIOBAS,
00pprOa c HeOIaronpUATHBIMU
dbakTopamMu BHEUTHEHN Cpe/ibl)

1.6

PesynbTaTh
HBOJIIOIINH:
MPUCTIOCOOTIEHHOCTh
OpraHU3MOB U
BUJI000pa30BaHUe

[IprcnocoOaeHHOCTh OPraHu3MOB
KaK pe3ysbTat 3Boronuu. [Ipumepsr
MPUCIIOCOOJICHUH Y OPraHU3MOB.
Apomopho3bl ¥ uIMoaAanTaI|H.
Buau BunooOpazoBaHue.

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

Hemoncmpayuu:

Tabauywl u cxemol:
«[IprcmocobIeHHOCTh OPTaHU3MOBY,
«['eorpaduueckoe BunooOpa3oBaHue»,
«IKOJIOTUYECKOE BUI000Pa30BaHUEY.
Obopyoosarue:

kosuteknus «I [puMepsI 3 THBIX
MPUCTIOCOOICHUN Y )KUBOTHBIXY,

PackppiBath comepkaHue TEPMUHOB

Y TIOHSTHI : ITPUCTIOCOOJICHHOCTD,
MOKPOBUTEJILCTBEHHAS U
MpeocTeperarIas Okpacka,
MacCKHpOBKa, BUI000pa30OBaHUE.
OnuceIBaTh MEXaHNU3M BOZHUKHOBEHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
BoIABIATH 110 M300paKeHUSIM, Ha KUBBIX
1 (PMKCUPOBAHHBIX MperapaTax MPUMEphI
MPUCTIOCOOJICHHOCTH PACTCHUM

U KMBOTHBIX K YCJIOBHSIMCPEIBI
oOWTaHus, TOKa3bIBaTh OTHOCUTEIHHYFO
11e71eCO000pa3HOCTh MPUCTIOCOOICHUM.
XapakTepru3oBaTh CIIOCOOBI

¥ MEXaHU3MBbI BUJI000Pa30BaHNs;
OTHCHIBATH U CPABHUBATH OCHOBHBIC
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KOJUIEKIIHS HACEKOMBIX C Pa3IMYHBIMU
TUTIAMU OKPACKU; HaOOP II0I0B

U CEeMsH.

Jlabopamopnuvie u npakmuueckue
paoomoi:

JlabopaTtopHas pabota Ne 2. «Onucanue
IPUCIIOCOOTIEHHOCTH OPraHUu3Ma U ee
OTHOCHTEIFHOTO XapaKTepay

(hOpMBI SKOJIOTUYECKOTO
U reorpaduyecKoroBUI000pa3oBaHus

1.7 | HanpaBnenus u mytu
MaKpO3BOJIIOLIUU

MakposBonronusi.

DopMBI IBOITIOIUH: (pHSTETHYECKAS,
JTUBEPIreHTHAS, KOHBEPTCHTHAS,
napayuensHas. HeoOpatumocTtsb
sBomoIuu. [Ipoucxoxaenue

OT HECTIEeIMATIN3UPOBAHHBIX
MIPEJIKOB.

[Iporpeccupyromas crierraIn3arus.
AnanTvuBHas paavalus.
Hemoncmpayuu:

lopmpemuwi: A. H. CeBep11ioB.
Tabauywl u cxemovl. «KApoMopdo3b»,
«Manoamanranuny, «O01mas
JIETeHEepaIus».

Obopyoosanue: moaenb « OCHOBHBIE
HaIpaBJICHUS SBOJIIOIHIY; 00BEMHAs
Moaesb «CTpOeHHE TOJIOBHOTO MO3Ta
MTO3BOHOYHBIX)

PackpbiBath cosepkaHue TEPMUHOB

Y MIOHATUI: MaKpO3BOJIIOLHUS, (DUITOTEHE3,
OMOJIOTHYECKUM MPOTrpecc U perpecc,
apomop(}o3, uaroananrarus, oomas
JereHepanys, afanTuBHas paguanus.
Xapaktepu3oBaTh (POPMbI IBOTIOIIHH.
BrisBiats apomopdo3sl

Y UIM0aJanTalul ypacTEHUM

U KUBOTHBIX.

CpaBHHBaTh OMOJIOTMYECKUH Mporpecc
1 OMoJIoru4ecKkuit perpecc, apoMopdos,
UIM0aanTaluio U OOIIYIO
JereHepaluio.

BBISIBISITE B3aUMOCBSI3U MEXKTY Ty TSAMHU
Y HaIlpaBJICHUSIMU 3BOJIIOIIUU

Y PACTEHUM U KUBOTHBIX

Mtoro 4acoB o teme
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Tema 2. Bo3HMKHOBeHMe M pa3BUTHE )KM3HU HA 3emuie

2.1 | UcTtopus Ku3HU

Ha 3eMJIe 1 METOJIbI
€€ U3YUYCHUS.
I'mnioTe3nl
MIPOUCXOKICHUS
’KH3HHU Ha 3eMiie

2

Jlonay4dHble npeCcTaBICHUS

0 3apOKJIeHUM Xn3HU. HayuHble
TUIIOTE3bl BO3SHUKHOBEHUS YKU3HU

Ha 3emJie: abuoreHe3 umaHCcIepMusl.
XUMUYECKAs SBOJIIOLHA.
AOUOTEHHBIN CUHTE3 OPraHUYECKUX
BEILIECTB U3BHEOPTAHUYECKUX.
DKCIEpUMEHTAIBHOE TOATBEPKICHUE
XUMHYECKOU 3BOJIIOIUU.

HavanbHbie 3Tansl OMOIOrndecKo
sBotonnu. I'unoresa PHK- mupa.
dopMupoBaHuE MEMOPaHHBIX CTPYKTYP
Y BOBHUKHOBEHHUE MPOTOKIIETKH.
[lepBbie KIETKU U UX HBOIIOLIUS.
dopMHUpOBaHUE OCHOBHBIX I'PYIII
JKUBBIX OPTaHU3MOB.
Hemoncmpayuu:

Tlopmpemeor:

®. Penn, JI. [Tactep, C. Mumnnep,

A. W. Onapumn, I'. FOpwu.

Tabauywvl u cxemvl: «BO3HUKHOBEHHE
CoJIHEeUHOM CHUCTEMBI»,

«Pa3BuTHE OPraHUYECKOro MUPaAY,
«PacturenbHas kjieTka», « KuBoTHas
KieTkay, «[Ipokapuornueckas
KJIETKa»

PackpriBath conepkaHue TEPMUHOB

Y MOHATHI: KpealIMOHU3M, aOMOTEHE3,
BUTAJIN3M, ITAHCTIEPMUS, OMOTI0I3,
KOallepBaThl, TPOOUOHTHI, CHMOHOTEHE3.
XapakTepu3oBaTh METObI U3YUCHUS
HUCTOPUYECKOTO MPONLIOT0 3€MIIH.
[lepeuncnsaTb OCHOBHBIE 3TAIlbI
XUMHUYECKON HOMOJIOTHYECKOMN
ABOJIIOLIUU.

N3narath cojiepaHue ruroTe3 U TeOpui
BO3HUKHOBEHUS KM3HU HA 3eMJie
(kpealmoHn3Ma, CaMOTIPOU3BOIBLHOTO
3apOXKJIeHUs (CTIOHTAHHOTO),
naHcrepmuu, runote3sl PHK-mupa).
OnuceiBaTh 3kcniepuMenTsl C. Musnepa
u I'. FOpu no noaydeHuto OpraHm4ecKux
BEILIECTB U3 HEOPTraHUYECKUX IMyTEeM
aOMOTEHHOTO CUHTE3a
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2.2

OCHOBHBIC 3TaITbI
SBOJIIOIAH
OpraHUYECKOTO MUpPa
Ha 3emJie, pa3BUTHE
KU3HH T10 DpaM H
TIeproam

Pa3Butue xxu3Hu Ha 3eMJie Mo Apam

u nepuonam. Karapxeu. Apxenckas

U IpoTepo3omckas 3psl. [laneo3onckas
apa U ee MePUOIbl: KeMOPHICKHUIA,
OpPIOBHUKCKHUH, CUITYPUNUCKUU,
JICBOHCKHUI, KAMEHHOYT OJIbHBIM,
IIEPMCKUH.

Me3o030iickas 3pa v ee NepUobI:
TPUACOBBIM, FOPCKUM, MEJIOBOU.
Kaitno3zolickas 3pa u ee epuoabl:
MaJI€Or€HOBBINM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

XapakTepucTrKa KJIImMara

Y F€0JIOTMYECKUX MTpo1eccoB. OCHOBHBIE
ATaIbl 3BOJIFOLIMU PACTUTEIIBHOTO U
YKUBOTHOTO Mupa. ApoMopho3bl

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

Jemoncmpayuu:

Tabauysl u cxemol. «Pa3BuTue
OPTraHUYECKOTO MUPay,
r€OXpPOHOJIOTHYECKas TabJINIIA;
KOJUTEKIHS «DPOpMBbI COXpAHHOCTH
MCKOTIAaEMBbIX YKUBOTHBIX U PACTCHUIN.
Jlabopamopnwie u npakmuueckue
paoomowi:

PackpsIBaTh cosep:xkaHue TEPMUHOB
Y TIOHSITUIA: 30H, 3pa, IEPUOI,
apoMop(}o3bl, UIUOATANITALINH.
3HaTh MOCIE0BATEILHOCTh JOHOB:
KaTapxeu, apxeu, IpoTepo30u,
(dhaHepo3oii; 3p: apxeickas,
MPOTEPO30MCKas, MAJICO30MCKasl,
M€3030MCKast, KAMHO30MCKasl; IEPUOJIOB:
KEeMOPHICKHI, OPJOBUKCKUM,
CUJIYPUMCKUU, IEBOHCKUU,
KaMEHHOYTOJIbHBIN, IEPMCKHUI,
TPUACOBBIH, FOPCKUM, MEJIOBOM,
M1aJI€Ore€HOBBINM M HEOTC€HOBBIH,
AHTPOIIOT€HOBBIN.

XapaxkTepu3oBaTh OCHOBHBIE COOBITHS
B Pa3BUTUH OPraHUYECKOr0 MUpa

I10 3paM U NIEPUOJIaM reOJI0THUYECKOU
WCTOPHUM; ITAIbl PA3BUTUS
PaCTUTEIBHOIO U )KUBOTHOT'O MUDA.
Boinenuts riaaBHbie apoMop(o3b
pPacTEeHU U )KUBOTHBIX.

CpaBHUBaTh MEX]Ty COOOM
MIPEJICTABUTENICH CUCTEMATUUYECKUX
IPYIII OPraHW3MOB, BBISIBIISIT YEPThI
YCIIOKHEHUS U TIPUCTIOCOOJICHHOCTH
K YCJIOBUSIM KU3HU
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[TpakTrueckas pabota Ne 1. «3yuenue
MCKOIIA€MbIX OCTaTKOB PAaCTEHUI

Y JKABOTHBIX B KOJUICKLIHSIX).
DKCKypcust « DBOJIOLIMS
OpPraHUYECKOT0 MUPA Ha 3eMJIIE»

(B ecTeCTBEHHO-HAy4HbIN
WJIMKPACBEIUECKUM MYy3€eil)

2.3 | CoBpeMeHHas Cucrema opraHu4e€CcKOro Mupa Kak PackpbiBaTh cojiep:kaHUE TEPMUHOB
chcTeMa OTpakeHHE 3BONONNH. OCHOBHBIE U NIOHATHUN: CHCTEMATUKA, UCKYCCTBEHHAs
OpPraHUYECKOTr0 MUpa CHCTEMAaTUYECKUE TPYIIIBI OPIaHU3MOB. | M €CTECTBEHHAs KJIacCH(pUKaIMs,

Jlemoncmpavyuu: OmHapHas HOMEHKJIATypa, MPUHITUIT
Tabauywt u cxemor: «CoBpeMeHHast HCPAPXUYHOCTH.
CHCTEMa OPraHUYECKOI0 MHUPay XapakTepu3oBaTh COBPEMEHHYIO
CUCTEMY OPTaHMYECKOro MHUpa
2.4 | DBoJIOIMS YeJI0OBEKa DBOJIOLMS YEJIOBEKA. AHTPOMOJIOTHS PackpriBaTh cogepkanue TEpMUHOB

(aHTpOTIOTEHE3)

Kak Hayka. Pa3Butue npeacraBieHui
O MPOUCXOXKICHUU YenoBeKa. MeTo bl
n3y4yeHHs anTponoreHesa. CxoacTpa
Y pa3In4usl 4eJI0BEKa U )KUBOTHBIX.

CucreMaTnyecKoe IMoJI0KEHHUE YeJIOBEKa.

Hemoncmpayuu:

Topmpemuwi: Y. [lapBuH.
Tabauywl u cxemwvr: «CpaBHEHUE
aHATOMHYECKHUX YEPT CTPOCHUS
YeJioBeKa M 4eJI0BEKOOOPa3HbIX
00€3bsIH».

ObopyoosaHue: cienku

Y TIOHSITUIA: aHTPOTIOJIOT U,
AHTPOIIOTEHE3, YETIOBEK Pa3yMHbIN
(Homo sapiens), mpsiMOX0XxKICHHE,
BTOpAsi CUTHAJIbHASI CUCTEMA.
ITepeuncnsaTh 3a1a4u AaHTPOIIOJIOTHUH,
ATanbICTAHOBIICHUS U PA3BUTHUSA
MPEACTABICHUMN O POUCXOKICHUU
YEJIOBEKA.

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

3HATh CHCTEMATHYECKOE TIOJI0KCHUE
Brua Homo sapiens, mepedncisTh ero
MOP(OJIOTO-aHATOMHYECKHUE TTPU3HAKH
pa3HOro ypoBHs (THIL, KJIacc, OTPSL

u 1p.).

YcTaHaBIMBaTh YEPTHI CXOJICTBA
pa3IMunuiiyesoBeKa 1 )KUBOTHBIX.
OOBSCHATD U OLICHUBATH 3HAYCHHE
HAYYHBIX 3HAHUN O POUCXOKICHUH
YeJI0OBeKa JIJIsl TIOHMMaHHUsI MeCTa U POJIH
YeJI0OBeKa B TPUPOJIC

2.5

JIBMKyIIMe CUIIBI

(axTopsr)
aHTpPOTIOTeHe3a

JBrkymne cuiibl ((hakTopsbl)
anTpornorenes3a. Hacinencrsennas
M3MEHYUBOCTb U €CTECTBEHHBIN O0TOOP.
OO01iecTBeHHBIN 00pa3 KU3HHU,
M3TOTOBJIEHUE OPYAUHN TPYAA,
MBIIIJICHUE, PEUb.

Jemoncmpayuu:

Tabnuyvt u cxemvi: «CpaBHEHUE
aHATOMUYECKHUX YEPT CTPOCHHUS YeTOBEKa
U 4eJIOBEKOOOPa3HBIX 00€3bsHY,
«OCHOBHBIEC MECTa TAJICOHTOJIOTHIECKUX
HAXOJIOK MPEAKOBCOBPEMEHHOTO
YEJIOBEKaY.

Obopyoosanue: MysiKI
«IIpoucxoxaeHue yenoBeKa
(Ma7ICOHTOJIOTUYECKHE HAXOJTKH )»

PackppiBaTh copepkaHrne TEPMUHOB
Y TIOHATHH: (aKTOPBI aHTPOIIOTeHE3A,
IPYIIIIOBOE COTPYJIHUUYECTBO, PEUb,
opyauiiHas 1eSITeIbHOCTD,
noJIMMOppu3Mm.

XapakTepu3oBaTh JIBHKYIIHAE CUITBI
(paxTopsl) aHTpOTIOTEHE3A:!
OMOJIOTUYCCKHE U COIUAIIbHEIC,
CpaBHUBATh UX MEXIY COOOM

66



2.6

OCHOBHBIE CTAIUU

OcHOBHBIC CcTaauu U BETBU 3BOJJIIOIINH

PackpeiBaTh conep:kaHue TEPMUHOB

ABOJIIOLINM YEJIOBEKA YeJIoBEeKa: aBCTpajonuTeku, YenoBek Y TIOHSITUI: aBCTPAIOMUTEK, YETTOBEK
yMelbiid, YenoBek mpsaMOXOIIINi, YMEJIbIN, YEJIOBEK NPSIMOXOASAIINN,
YenoBek HeaHAEpTAIBCKUN, YenoBek HEeaHJiepTajel, KpOMaHbOHEII,
Pa3yMHBIN COBPEMEHHOTO THUIIA. HEOJIUTUYECKAsT PEBOJIIOIHS,
Haxoakn nckonaeMbIx OCTaHKOB, NEepBOOBITHOE UCKYCCTBO.

BpeMs CYIIECTBOBaHUS, 00JIaCTh XapakTepu3oBaTh U CPAaBHUBATH MEXKIY
pacnpocTpaHeHus, 00beM TOJIOBHOTO co00¥ OCHOBHBIE CTAJNH IBOJIOIINH
Mo3ra, 00pa3 KU3HU, OPYIHSL. YEJI0BEKA: XPOHOJIOTMYECKHUI BO3PACT,
Jemoncmpayuu: apeaJl pacpoCTpaHeHHs, 00BEM
Tabauywl u cxemwvl: «OCHOBHBIE MeCTa TOJIOBHOTO MO3ra, 00pa3 KU3HU
MaJeOHTOJIOTHYECKUX HAXOJIOK IPEAKOB | U Opyaus Tpy/ia
COBPEMEHHOI'0 YEJIOBEKAY,
«JlpeBHeimme moan», «pesHue
mon», «IlepBbie COBpEMEHHBIE JIFOIN.
OO0opyioBaHKE: MYJIISIKU
«IIpoucxoxaenue yenopeka» (OOCTHI
aBCTpaJIONUTEKa, MUTEKAHTPOIIA,
HeaHJIepTaJiblia, KP)OMAaHbOHIIA); CICTIKU
WU U300pakKeHUs KAMEHHBIX OpyIuid
MEePBOOBITHOTO YEJIOBEKA: KAMHU-
qormmepsl, pyousa, ckpedia

2.7 | YenoBeveckue pachl UYenoseueckue pacbl. OCHOBHBIE PackpriBaTh conep:xkaHrue TEpMUHOB

Y TIPUPOJIHBIE
aZanTaluy 4esoBeKa

OOJIBIIME pachl: €BPONIEOUTHAS
(eBpaswuiickasi), HErpo-aBCTpaJouHAas
(3KxBaTOpUAIIbHAS ), MOHTOJIOMIHAS
(a3uaTcko-aMepuKaHCKas).

Y TIOHSATHUM: paChl, pACOTEHE3, COLUAT-
JIAPBUHU3M, PACU3M, METHUCALIUS.
XapakTepu30BaTh U CPABHUBATH

HpC,Z[CTaBI/ITCHeﬁqCHOBequKHX pac,
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YepThl IPUCIIOCOOICHHOCTH
MPEJCTABUTEIICH YEIIOBEUECKUXPAC

K YCJIOBUSIM CyIlllecTBOBaHUs. EquHCTBO
4yenoBedyeckux pac. Kpuruka
COIIMAJILHOTO JJAPBUHU3MA U pacu3ma.
Jemoncmpayuu:

Tabauyvt u cxemwvi: «YemoBeueckue
pacen»

PACKpBIBATh IPUUMHBI U MEXAHU3MBbI
pacoreHesa, nepevyrcisiTb U IPUBOJIUTh
MIPUMEPHI MPUCTIOCOOTIEHHOCTH Y€JIOBEKA
K YCIIOBUSIM CPE€Jibl, TPUMEPDI
MIPUCIIOCOOUTETHLHOTO3HAYEHUST PACOBBIX
MIPU3HAKOB.

Jloka3pIBaTh €AMHCTBO Buaa Homo
sapiens, HAQy4YHYI0 HECOCTOATEIbHOCTD
PACOBBIX TE€OPHUM, UAECH COLMATIBHOTO
JApBUHU3MA U pacu3Ma

HToro yacoB mo teme

9

Tema 3. Opranusmsbl 1 OKpYy Ka0IIas cpeaa

3.1 | DkoJsiorusi Kak Hayka | DKkoJorus Kak Hayka. 3ajjaunu paszzienbsl | PackpbeiBaTh coliepaHrne TEPMUHOB
HKOJIOTHUHU. Y TIOHSTHIA: YKOJIOTHUS, TTOJIEBBIE
MeTobl SKOJIOTUYECKUX UCCIICIOBAaHUMN. | HAOIIOACHUS, SKCIIEPUMEHTHI,
DKOJIOTHYECKOE MUPOBO33PEHUE MOHUTOPHUHT OKPY>KaIOIIEH Cpebl,
COBPEMEHHOI'0 YeJIOBEKa. MOJICTUPOBAHUE, FIKOJIOTHUECKOE
Jlemoncmpavuu: MHPOBO33pPEHUE.
Ilopmpempi: A. 'ymO0aB1T, ITepeuncnsaTh 3a/1a4u SKOJIOTHUH, €€
K. ®@. Pynre, O. I'ekkens. pa3zeiibl UCBSI3U C IPYTMMH HAyKaMH.
Tabauywl u cxemol: xapta «[Ipupoansie | XapakTepru3oBaTh METOIbI
30HBI 3EeMJIN AKOJIOTHYECKUX UCCIIEIOBAHUI

3.2 | Cpenwl oOUTaHUS U | Cpenpl 00uTaHus OpraHU3MOB: BOJHAS, PackpriBaTh conepxanue TEPMUHOB

HKOJIOTMYECKHE
(dakTopsI

HA3eMHO-BO3IyIIIHAS, TIOYBEHHAS,
BHYTpH-OpTaHU3MEHHAS.
Dkosnoruyeckue haKkTopshI.
Krnaccudukaims sK0m0rnaeckux

Y TIOHSTUM: cpelia OOUTaHusI,
sKOJIOTHYecKre (PaKTophl,
OMOJOTUYECKUN ONTUMYM,
OTpaHUYMBAIOIIUNA (JIMMUTHPYIOLITNHN )
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(akTOpOB: a0MOTHYECKHE, ONOTUYECKUE
Y aHTPOIIOT€HHBIE.

JleiicTBHE SKOJOTHYECKUX (PAKTOPOB

Ha OpraHU3MBbI.

Hemoncmpayuu:

Tabauywl u cxemst: «CpenploOUTAHUS
OpPraHU3MOB»

dbakrop.

XapakTepu30BaTh YCIOBUS CPE
oOHUTaHUsI OPTAaHU3MOB;
KJIaCCU(UIIMPOBATH U XapaKTEPU30BaATh
AKOJIOTHYECKHE (PAKTOPHI: a0MOTHIECKHE,
OMOTUYECKHUE U AaHTPOIIOTCHHBIE.
OnuceIBaTh IEUCTBUE YKOJIOTHICCKUX
(hakTOpOBHA OPTaHU3MBI.
XapakTepu3oBaTh 0COOCHHOCTH
CTPOEHUSI U KU3HEJAEATEITbHOCTH
PaCTEHU U JKUBOTHBIXPA3HBIX CPEJL
oOHnTaHUI

3.3

AOunotrnueckue
(akTopbI

AOGuoTnueckue (pakTophl: CBET,
TeMITepaTypa, BIaKHOCTb.
doronepruoan3m.IIpucnocodenns
OpPraHU3MOB K JICUCTBUIO a0MOTUYECKHUX
bakTopoB. bruonornueckuepuTMBbI.
Hemoncmpayuu:

Tabauywl u cxemol: «DoTonepuoIN3MY.
Jlabopamopnvle u npakmuyeckue
paoomoi:

JlaGopatopnas paborta No 3.
«Mopdonorudaeckue 0COOEHHOCTH
pacTeHul U3 pa3HbIXMECT OOUTAHUS.
JlabopaTtopHas pabota Ne 4. «Bnusiaue
CBETa HAa POCT U Pa3BUTHUEC YEPEHKOB
KoJieyca

PackpeiBaTh coepkaHue TEPMUHOB

Y MIOHATHIA: aOMoTHYeCKHEe (haKTOPBI,
dhoToneprnoan3M, OMOJIOTHYECKUE
PHUTMBI.

AHaNIM3UpOBaThH IEVICTBUE CBETA,
TEMIEPATYPbI, BIAXKHOCTH Ha OPraHU3MbI
Y TIPUBOANTH MIPUMEPHI
MPUCTIOCOOJIEHHOCTH OPTaHU3MOB.
[IpoBouTh OHoONIOrMUECKUE HAOIIIOICHUS
1 0pOpPMIIATH pe3yNbTaThl MPOBEACHHBIX
HaOJIIOICHU I
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3.4 | buotnyeckue buotnueckue daxtopsl. Buas PackpeiBaTh conep:kaHue TEPMUHOB
(baxTopsl OMOTUYECKHUX B3aUMOACHCTBUI: U TIOHATUIN:0MOTHYECKUE (PaKTOPHI,
KOHKYPEHIIUS, XUIIIHUYECTBO, CHMOHO03 XUITHUYECTBO, TAPA3UTHU3M,
u ero opmel. [Tapasutusm, Koomepaiys, | KOHKYpeHIINs, MyTyalu3M, CUMONo3,
MyTyaJIn3M, KOMMEHCAIA3M KOMMEHCAIIN3M, HaXJI€OHUYECTBO,
(KBapTUPaHCTBO, HAXJIEOHUYECTBO). KBapTUPaHCTBO, aMEHCAJIU3M,
AMeHcanu3M, HEUTPATU3M. HEUTPAJIU3M.
3HayeHne OMOTHYECKUX XapakTepu3oBaTh OMOTHICCKHE
B3aUMOJICHUCTBUH JJIs1 CYLIECTBOBAHUSA (bakTOpBI ¥ BUIBIB3aMMOOTHOILICHUH
OpPraHU3MOB B IPUPOJAHBIX COOOIIECTBAX. | MEXKAY OpraHU3MaMH; IIPUBOAUTD
ﬂemoncmpauuu; IMPpUMCPBI B3aUMHOHA
Tabnuywt u cxemol.: «IluieBsie Lemm» IPHCIIOCOOIEHHOCTU OPTraHU3MOB.
CpaBHUBATH MEX]y COOOU BHUIBI
OMOTUYECKUXB3aUMOIEUCTBUN
OpraHU3MOB
3.5 | Dkosoruyeckue DKOJIOTUYECKHUE XAPAKTEPUCTUKH PackpeiBaTh conepixaHre TEPMUHOB
XapaKTEPUCTUKN nonyJsiuu. OCHOBHBIETIOKA3ATENH U TIOHSTHIA: TOMYJISAINS, YACIIEHHOCTD,
BHJ1a Y IOMYJIALINA MONYJISILIUN: YUCIEHHOCTD, INIOTHOCT, IUIOTHOCTb, POKIAEMOCTh, CMEPTHOCTD,

POXKIAEMOCTh, CMEPTHOCTB, IPUPOCT,
Murpanus. JJmHaMuka 4ucieHHOCTH
MONYJISILIUU U €€ PETYISALHNS.
Hemoncmpayuu:

Tabnuyvt u cxemor: «Ilomynsium,
«3aKOHOMEPHOCTH POCTA YUCIEHHOCTH
HOMYJISIIMYA UHPY30pUU-TYPETBKID.
Jlabopamopnwie u npakmuueckue
paoomoi:

MPUPOCT, MUTpaALUs, AMHAMUKA
YUCJIEHHOCTH MTOMYJISILUU.
XapakTepu30BaTh OCHOBHBIE IOKA3aTENH
1 DKOJIOTUYECKYIO CTPYKTYPY
MOMYJISILUN; ONUCHIBATh MEXAHU3MBbI
PErysiuy YUCIEHHOCTH NOMYJISLNAN
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[Ipaktrnueckas padora Ne 2. «Iloxcuer
IJIOTHOCTH MONYJIILIMNA Pa3HBIX BUIOB
pacTEHUIN»

HToro yacoB mo teme

5

Tema 4. Coo01IeCTBA U IKOJOTHYECKHE CHCTEMBI

4.1 | CoobmiectBa 1 Coo0111ecTBO OpraHu3MOB — OMOLIEHO3. PackpbIBaTh cofiepkaHre TEPMUHOB
OpTaHU3MOB CTpyKTyphl OMOIIEHO3a: BHIOBAs, Y TIOHATHI:0MOIIEHO3, YKOCUCTEMA,
MPOCTPAHCTBEHHAS, TPOPHUIECCKAs OMOTeOo1eHO3, BHU/IBI-TIOMUHAHTHI,
(umreBast). Buapl-1OMHUHAHTHI. AKOJIOTHYECKAs HUIIA.
CBsi3u B OuHoOIIEHO3E. XapaxkTepuzoBaTh OMOIIEHO3
Jlemoncmpauuu: (coob1IecTBO), €r0 BUIOBYIO,
Tabnuywl u cxemwl: «lluimesrie emm, IPOCTPAHCTBEHHYIO U TPOPUUECKYIO
«bHOLIEHO3: COCTAB U CTPYKTYpay». CTPYKTYPBI.
Ob6opyoosanue.: MOIETb-aNILIMKALHS OOBSICHATE POTb KOMITOHEHTOB
«Tunu4Hble GMOLEHO3b); TepOapHit OnoueHo3a B NOANEPHKAHUH ErO
«PacTutenbHble COOOIIECTBAY; CTPYKTYPBI M CYHICCTBOBAHMA
koJutekima «buoieHos» Ha OLPCCIICHHOM TCPP HTOVp .
OOBACHATH OMOJOTHYECKHI CMBICIT
SPYCHOCTH MIUCTOBOM MO3AHKH.
CpaBHMBaTh KOMIIOHEHTHI OMOIIEHO30B,
WX BUOBYIO, TTPOCTPAHCTBEHHYIO
U TPOPUICCKYIOCTPYKTYPBI, CBS3U
MEXy OpTaHU3MaMU
4.2 | DKOCUCTEMBI 2 DKOJIOTUYECKHE CUCTEMBI (IKOCHCTEMBI). | PackppiBaTh conmepkaHie TEPMUHOB

1 3aKOHOMCPHOCTHU
X CYHICCTBOBAHUA

IToHsaTHe 00 PKOCUCTEME
1 OMOTr€eOIIEHO3E.
OyHKIMOHATHHBIE KOMITOHEHTHI

W HOHSATHI: DKOCHUCTEMA, OMOreOIIEHO3,
MPOYIICHTBI, KOHCYMEHTHI, PeTyIICHTBI,
TpoUIEeCKre YPOBHU, TTUIIICBAS
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AKOCHUCTEMBI: TPOAYLIEHTbI, KOHCYMEHTHI,
PELYLEHTHI.

KpyroBopoT BelecTB U MOTOK SHEPTUU
B KOCUCTEME.

Tpoduueckue (muimeBpie) ypoBHU
sKkocucTeMsl. [luieBbie enu u ceTH.
OCHOBHBIE MTOKA3aTEIN 3KOCUCTEMBI:
oromMacca, MpoayKIIHs. DKOJIOTUUECKHE
MAPAMHUJIBL: TPOAYKIUHU, YUCIEHHOCTH,
o6romaccel. CBOMCTBA SKOCHUCTEM:
YCTOMYUBOCTb, CAMOPETYJIALIMS,
pa3BUTHE.

Cykueccus.

Hemoncmpayuu:

Hopmpemuwi: A. [Ix. Tencnu,

B. H. Cykaues.

Tabauywl u cxemol. «IIpuponnbie
coobmecTBay, «Llenmm nmuranusy,
«IKOJOTUYECKAS TUPAMHIA»

LENb U CETh, IKOJOTUYECKHUE
NUpaMUJIbl, OnoMacca, mpoyKITHs,
CYKLIECCHSI.

XapakTepu3oBaTh CBOMCTBA SKOCUCTEMBI
(ee crmOCOOHOCTH K JUIUTETHHOMY
CaMOIIO/IIeP>KaHUI0, OTHOCHTEIHLHO
3aMKHYTBIM KpyTOBOPOT BEILIECTB,
HEO0OXOUMOCTb MTOTOKA SHEPTUN).
CpaBHUBATh IACTOUIIHBIE U IETPUTHBIE
NUIIEBbIE IIENH, TPOYUUECKUE YPOBHU
HKOCHUCTEMBI.

Pasznuyarh mupamMuibl MPOTyKITUH,
MUPAMUJIBI YUCTICHHOCTH U ITUPAMUJIBI
OMOMAaCCHI.

CocTaByATh 1IENHU U CETH UTAHUS.
IlepeuncnaTb CBOMCTBA IKOCUCTEM:
YCTOWYHBOCTD, CAMOPETYJISAIINS,
pa3BuTHE (CyKIIeCCHs).

OmnuceIBaTh MEXaHU3M MOAJEPKAHUS
paBHOBECHSI B SKOCUCTEMAX.
XapakTepu30BaTh CyKII€CCHUH, BBISBIISTh
MPUYHUHBI U O0ITHE 3aKOHOMEPHOCTH
CMEHBI SKOCHUCTEM

4.3

[Tpuponnsie
3KOCUCTEMBI

IIpupoaHbIE DKOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€p.
DKocucTeMa XBOMHOTO WK
LIMPOKOJIUCTBEHHOT O JIECa.

PackpbIBaTh COAepIKaHUE TSPMUHOB
Y TIOHSTUI: BOIHBIE DKOCUCTEMBI,
OMOTeOIIeHO3bI, (PUTOIIAHKTOH,
300IJIAHKTOH, OEHTOC, TYMYC.
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Hemoncmpayuu:

Tabauywl u cxemol: «IKOCUCTEMA
IIMPOKOJIUCTBEHHOTI'O JIECa,
«IKOCHCTEMA XBOMHOTO JIECA»,
«buronenos Bogoema.

Obopyoosanue: TepOAPUH U KOJIICKITUN
PACTEHHI U JKUBOTHBIX,
MPUHAJJICKAITUX K PA3HBIM
AKOJIOTUYECKUM TPYIIIIaM OJJHOTO BUAA

[TpuBOAWTH IPUMEPHI TPUPOTHBIX
9KOCHCTEM CBOEH MECTHOCTH.
CpaBHHUBaTh HA3€MHBIE U BOJIHBIE
AKOCHUCTEMBI; OpTaHU3MBbl, 00pa3yIOII1e
pasHbie TpOo(hUYECKHE YPOBHH

4.4 | AHTPOIIOTEHHBIE AHTPOIIOTE€HHBIE YKOCUCTEMBI. PackpriBaTh conepkaHnne TEPMUHOB
AKOCHUCTEMBI ATpPO3KOCHUCTEMBI. Y MIOHSITUI: aHTPOIIOT€HHAs IKOCUCTEMA,
Ypb6oskocucremsl. buosnorudyeckoe arposKocucTema, ypobolkocucrema,
Y XO3CTBEHHOE 3HAUCHUE OnopazHooOpasue.
arpod’KOCUCTEM U YPOOIKOCHUCTEM. XapaxkTepu3oBaTh arpodKOCUCTEMBI
buopasnooOpasue kak dpakTop 1 ypOO3IKOCUCTEMBI, 0COOEHHOCTH UX
YCTOWYHMBOCTH SKOCUCTEM. COXpAaHEHHE | CYIIECTBOBAHUS.
OMOJIOTMYECKOT0 pa3HOOOpasus [IpyuBOINUTH MPUMEPHI AaHTPOTIOTCHHBIX
Ha 3emIe. HKOCHCTEM CBOE MECTHOCTH, OTIUCHIBATH
Hemoncmpayuu: MX BUJIOBOM COCTaB U CTPYKTYPY.
Tabauysl u cxemvi: KATPOLICHO3Y. CpaBHUBATB COCTAB U CTPYKTYPY
Obopyoosanue: xomnekus «Bpeaurenu | TPUPOAHBIX SIKOCUCTEM
BAKHEUIINX CEJIbCKOXO3IMCTBEHHBIX 1 arpo3KOCUCTCM, arpO3KOCUCTCM
KYJIBTYP» 1 ypOOdKOCHCTEM
4.5 | buocdepa — Yuenue B. . Bepnaackoro o 6uocdepe. | PackpsiBaTh copepxaHue TEPMUHOB
rio0anbHast I'panuLibl, cocTaB U CTPyKTypa U IOHATHI: Orocdepa, )KUBOE BEIIECTBO,
AKOCUCTEMA 3eMITU ounocdepsl. )KrBoe BEIIECTBO U €r0

¢bynkun. OcobeHHocTH OnoCcQephl Kak

JTUHAMUYECKOE PaBHOBECHE.
OuenuBath Bkiaa B. U. Bepnaackoro
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r7100ambHON SKOCUCTEMBI.
JluHamuueckoe paBHOBECHE U 0OpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Iopmpemuwi: B. U1. Bepnauckuii.
Tabauywl u cxemol: «O0IIAs CTPYKTYpa
ounocdepr», «PacnpocTpaneHne KU3HU
B Ouocdepe», «O30HOBBIN FKpaH
ounochepb»

B CO3/laHUE yueHus o ouocdepe.
Xapaktepu3oBath coctaB Onochepsl,
(bYHKITUH ’KHBOTO BEIleCTBa OMocdepsl
U OmpeenaTh (Ha KapTe) 00J1acTH ero
HAuOOJBILIETO PACTIPOCTPAHECHHUS.
[TpuBOIUTH IPUMEPHI TIPOSBICHHUS
GbyHKIIMI )KUBOTO BelecTBa Ouochepsl,
OMOTEOXUMHUYECKOU eI TeTbHOCTH
YeJIOBeKa.

[lepeuncnarb ocobeHHOCTH OHOoCheps
KaK TJ100aJIbHOM 9KOCUCTEMBI 3eMIIn

4.6 | 3aKOHOMEpPHOCTH KpyroBopoTs! BemiecTn PackpeiBaTh copepkaHne TEPMUHOB
CYILIECTBOBAHMUS 1 OMOT€OXMMHUYECKUE LIUKJIBI SJIEMEHTOB | Y MOHSATUI: IIEIIOCTHOCTH Orochephl,
omochepsl (yrmepona, a3ota). KPYTOBOPOT BEIIECTB,

3oHanbHOCTH OMochepbl. OCHOBHBIE OMOreOXMMHUYECKHUE LIUKJIIbI
OMOMBI CYIIIH. AJIEMEHTOB, 30HAIBHOCTH OMOC(hEpHI,
Jlemoncmpavyuu: OHOMBI.
Tabnuywl u cxemor: «Kpyroopor OmnucpIBaTh KPYroBOPOT BEILECTB,
yrjepojia B 6H00(bepe», «KpyroBopoTt OMOreOXUMHUYECKHE [IUKIIBI a30Ta
a30Ta B IIPUPOJIEN u yriepoja B ouocdepe.
OOBACHATH MPUYUHY 30HATHHOCTH
ouocdepsl. [lepeuncnarsb
U XapaKTepU30BaTh OCHOBHBIC OMOMBI
CylIu 3eMIIH
4.7 | YemoBe4yeCcTBO YenoBeuecTBO B OMocdepe 3emin. PackpsiBaTh copepkaHe TEPMUHOB

B Onocdepe 3emu

AHTpOTIOTEHHBIE U3MECHECHUS
B Ouocdepe. ['modanbHbIe

U MMOHSTHH: AHTPOIIOTCHHBIC U3MCHCHU I,
AKOJIOTUYECCKHUIU KpHU3uc, r100aJbHBIC
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HKOJIOTUYECKUE MPOOIIEMBI.

Hemoncmpayuu:

Tabauyvt u cxemol: «IIpumepHbIe
AHTPONOT€HHbIE BO3ACHCTBUS

Ha pUpoay», « BaxkHenine uCTOUHNKA
3arpsi3HEHHS BO3yXa U TPYHTOBBIX
BOJ», «IlouBa — BaskHEHIIA
cocrasJsitolas onocheps», «PaKTOpsbI
Jerpaganuu nousy, «IlapHUKOBBIN

ap ek, «PakTophl paAMOaKTUBHOTO
3arpsizHeHus ouocgepr»; KpacHas
kaura P®, n300pakeHns 0XpaHIeMbIX
BUJIOB PACTEHHMI U JKUBOTHBIX

POOJIEMBI.

XapakTepu3oBaTb ONOCHEPHYIO POIIb
YeJIOBEKA.

[TpuBOIUTH IPUMEPHI AHTPOIIOT€HHBIX
U3MeHeHH# B bnocdepe.

O1ieHUBaTh MOCIECTBUS 3arPA3HEHUS
BO3YIIHOM, BOJTHOM CPEJIbl, U3MEHEHHUS
KJIUMaTa, COKpalleHus
O6ropa3zHooOpasusl.

®opmyarpoBaTh COOCTBEHHYIO MO3ULUIO
10 OTHOUIEHHIO K TJI00aIbHBIM

Y PETMOHAJIBHBIM 9KOJIOTHYECKUM
npobyieMaM, apryMEHTHPOBATh CBOIO
TOUKY 3pCHHSI.

Ha3zbiBaTh mpUYMHBI TIOSIBICHUS
IIPUPOIOOXPAHHON ITHKH,

pacKpbIBaTh 3HAYCHHE MTporpecca

JUTSI TIPEOJI0JICHHUS 9KOJIOTHIECKOTO
KpHU3uca

4.8

CocyiiecTBoBaHUE
MIPUPOJIBI
1 4eJIOBEYECTBA

CocyuiecTBOBaHUE TPUPOIBI

1 yenoBedyecTBa. CoxpaHeHUE
Omopa3HooOpa3us Kak OCHOBA
YCTOMYMBOCTU OHOChEpHI.

OcHoOBa palMOHAIBLHOTO

YIPaBJICHUS TPUPOTHBIMH pECypcaMu
U UX UCIOJIb30BaHHE.

JlocTmkenus OMoI0run

PackpriBaTh coziepxaHue TEPMUHOB

Y TIOHSITUN: PALMOHAJIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUHUBOE
pa3BUTHE, KOIBOJIIOLUS.
XapakTepu3oBaTh PAlMOHAIBHOE
MCIIOJIb30BaHUE PUPOIHBIX PECYPCOB;
OCHOBHBIE TIOJIOKEHNS KOHUEIIUH
YCTOMYMBOTO PA3BUTHSA
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U OXpaHa MpUPOJIbI.
Hemoncmpayuu:

Tabauywt u cxemsi: «buochepa u
YEIIOBEK»

HToro yacosB 1o teme 9
Pe3epBHOE Bpems 2
OBIIEE KOJIMYECTBO 34
YACOB IIO ITPOI'PAMME
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TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumenoBanue pa3aesioB U TEM

KoaudecTBO 9acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne n/m Kontpoabnbie IIpakrudeckue
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
1 buonorusa kak Hayka 2 0.5 https://m.edsoo.ru/IBLQHS548U
2 JKuBble cuCTEMBI M MX OpraHU3alus 1 https://m.edsoo.ru/ST7SVKFTX
3 XHUMUYECKUH COCTaB U CTPOCHUE KIJIETKH 8 1 https://m.edsoo.rt/YTLWWOJEO
4 KuzHenesTenbHOCTh KIETKH 6 https://m.edsoo.ru/MEETZ2D71
Pa3MHOkeHne 1 MTHAUBUAYAIbHOE
5 AHBHILY 5 1 https://m.edsoo.ru/GE6W 1A7C9
pa3BUTHE OPraHU3MOB
HacneacTtBeHHOCTh M N3BMEHUMBOCTD
6 A 8 1.5 https://m.edsoo.ru/ONPNXJ7X6
OpraHu3MOB
Cenekiust opranu3mMoB. OCHOBBI
7 3 https://m.edsoo.ru/2EY34NEHR
OMOTEXHOJIOTHHI
8 PesepBHOE Bpems 1 https://m.edsoo.ru/FDBOSR36J
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME
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11 KJIACC

HaunmenoBaHmue pa3xesioB 1 TEM

KoaudecTBO 9acoB

DJIeKTpOoHHbIe (LM (ppoBbIE)

Ne /i Kontpoabnsie IlpakTuueckue
NMPoOrpaMmblI Bcero o0pa3oBaTebHbIE PECYPChI
padoThI padoThI
1 DBOIIOIMOHHAS OMOIOT U 9 1 https://m.edsoo.ru/7F6R1ZROH
B
2 OSHMICHOBCHHE I PASBITTHE AHBHI HA 9 0.5 https://m.edsoo.r/OFLS81YBS
3emuie
3 Opranu3Msl U OKpyXkarolas cpeaa 5 1 https://m.edsoo.ru/XNFOD96AA
Coo0riecTBa v 9KOJIOTHUECKUE
4 9 https://m.edsoo.ru/WXWAVSS6F
CUCTEMBI
5 PesepBHOE Bpems 2 https://m.edsoo.ru/T3R3FWNON
OBILEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOT'PAMME
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IHOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne

n/n

Tema ypoka

buoinorus B cucreme HayK

KoanuecTBo 4acoB

KonTposabHbie

Bcero
padoThI

IIpakTHyeckue
padoThI

JlaTa
U3y4eHus

JIeKTPOHHBbIE N (pPOoBbIE
o0pa3oBaTejibHbIE PeCypPChI

https://m.edsoo.ru/O2T4D1UI5

MeTtoabl MO3HAHUS KUBOU
npuposl. [Ipaktudeckas
pabota Ne 1 «Vcnonb3oBanue
Pa3IMYHBIX METO/OB IPHU
W3YYEHUU OMOTOTUYECKHIX
00BEKTOBY

buonornyeckue CUCTEMEI,
MIPOLIECCHI U UX U3YUYCHHE

0.5

https://m.edsoo.ru/GAB23860W

https://m.edsoo.ru/A7VOYD215

XUMHUUECKUH COCTaB KIIETKU.
Bona u muHepanbHbIe cOMU
benku. CoctaB u ctpoeHue
0eIKOB

https://m.edsoo.ru/L17LJ590V

https://m.edsoo.ru/V33JNUWSW

®depMeHThl — OHOJIOTHYECKHE
Karanusaropsl. JlaboparopHas
pabora Ne 1 «3yuenue
KaTaJIUTHYECKON aKTUBHOCTHU
(dbepMeHTOB (Ha mpumepe
amMMJIa3bl WM KaTaslasbl)»

0.5

https://m.edsoo.ru/VBPPPBGCD

VraeBonsl. JIunuael

https://m.edsoo.ru/OJ7NFITI5

Hyxnennosbie kucinorsl. AT®

https://m.edsoo.ru/ WOELRA9B3

10

Hcropus u MeTOIbI U3y4EHHS
kietku. Kinetounas teopust
KieTka xak meocTHas KuBas
cHCTeMa

https://m.edsoo.ru/JXQMJOGM3

https://m.edsoo.ru/XDCLRAF1Q
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11

CrpoeHue 3yKapuoTUYeCKOn
kieTku. JlaboparopHas pabora
Ne 2 «M3yuenue crpoeHus
KJIETOK pPacTeHH, )KUBOTHBIX,
rpuboB U OaKTepuii mox
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIpernaparax 1 ux
OTIHCaHUE»

0.5

https://m.edsoo.ru/KZ01WS5LJY

12

13
14

15

OOMEH BEIIECTB WU
MeTa0O0IN3M

®otocuaTe3. XEMOCHUHTE3
DHepreTUYecKuii 0OMeH

JKu3HEeHHBIN UKJIT KIETKH.
Jlenenue KiaeTku. MuTo3.
Jlaboparopuast pabora Ne 3
«Habmonenne Muto3a B
KJIETKaX KOHYMKa KOPEeIIKa
JIyKa Ha TOTOBBIX
MHUKpOIIpernapaTax»

0.5

https://m.edsoo.ru/LOB3I13XYZ

https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L

https://m.edsoo.ru/COINPWLF4

16

17

buocunres 6enka. Peakuus
MaTPUYHOTO CUHTE3a
Tpaucnsius — OnocuHTes
Oenka

https://m.edsoo.ru/540F4L77TW

https://m.edsoo.ru/TFDKDDWWM

18

19

Hexknerounslie Gopmbl )KU3HU
— BUPYCHI

@OpMBI pa3MHOKEHUS
OpraHu3MOB

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

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

20

Meiio3s

https://m.edsoo.ru/SNUXKO0X86

21

OO6pazoBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
Ormo/10TBOpPEHHE.
JlaGopatopHnas pabota Ne 4

0.5

https://m.edsoo.ru/C291L.4DXBS
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22

«M3ydeHne cTpOeHUs NOJIOBBIX
KJIETOK Ha F'OTOBBIX
MHKpOIIpernaparax»

NupuBuyansHOE pa3BUTHE
OpraHu3MOB

https://m.edsoo.ru/MA4T8L5SAD

23

I'enetnka — Hayka o
HACJIEACTBEHHOCTH U
W3MEHYUBOCTH

https://m.edsoo.ru/HESOD768U

24

3aKOHOMEPHOCTH
HacJIeJOBaHMsI IPU3HAKOB.
MonorubpuaHoe CKpeluBaHue

https://m.edsoo.ru/YYQSGIOWI2

25

JIuruOpuIHOE CKpEIIMBAHKE.
3aK0H HE3ABUCUMOTO
HACJICIOBaHMS MPU3HAKOB

https://m.edsoo.ru/YSNANQ65V

26

27

28

CuemieHHOe HacaeJ0BaHUE
npu3HakoB. JJaboparopHas
pabota Ne 5 «M3yuenue
PE3yNbTaTOB MOHOTUOPUTHOTO
158 le/IFI/I6pI/II[HOFO CerIHI/IBaHI/ISI
y Ipo30(UIIbl HA TOTOBBIX
MUKpOTIpeIiapaTax

T'enetuka nona. Hacneqosauue
MIPU3HAKOB, CIIETUIEHHBIX C
II0JIOM

N3MeHYnBOCTSD.
Henacnencrsennas
M3MEHYUBOCTH. JlaGopaTtopHast
pabota Ne 6. M3yuenue
MOANGUKAITMOHHON
M3MEHUYMBOCTH, IOCTPOECHUE
BapHAaIIOHHOTO psija U
BAPUALIMOHHON KPUBON»

0.5

0.5

https://m.edsoo.ru/P2SQ5ZGN2

https://m.edsoo.ru/3GYGV47YM

https://m.edsoo.ru/M3MHUK2VV

29

HacnencrtBenHas

0.5

https://m.edsoo.ru/VWT70DZ8R
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M3MEHUYUBOCTh. JlabopaTopHas
paborta Ne 7. «AHanu3 MmyTanui
y 1p030(HITBI HA TOTOBBIX

MHUKpOIIpernapaTax»

30 I'enetuka yemoBeka 1 https://m.edsoo.ru/XU9SFS3GA
PeseprHbIil ypok. O60011eHIE

31 o teme «HacneacTBeHHOCTh U 1 https://m.edsoo.ru/E2IXRS2EB
W3MEHYMBOCTH OPTraHU3MOBY

32 Cenexkuus Kak Hayka v MpoIecc 1 https://m.edsoo.ru/3128P31L.98
MeToasl U JOCTHKEHUS

33 CEJIEKLIMM PacTeHUN U 1 https://m.edsoo.ru/JSK3Q6W0J
JKMBOTHBIX

34 buorexnonorns kax orpacip 1 https://m.edsoo.ru/TAKI9E62K
MIPOM3BOJICTBA

OBILIEE KOJIMYECTBO HACOB I10 34

[NPOT'PAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHnTpoJabHbie
padoThI

Jlara

IIpakTHyeckue
U3y4eHus

padoThI

DJIeKTpOoHHbIe HU(pOBbIE
o0pa3oBaTe/bHbIE PeCypcChl

DBOJIIOLMS U METOJIBI €6
W3YYCHHUS

https://m.edsoo.ru/6KWQI9KBKU

Hcropus pa3BuTus
MPEACTABJICHUI 00 IBOIIOIIUU

MuKkpo3BOIOIHS

[Tomymsius Kak JIeMeHTapHAs
€IMHUIIA BUJA U SBOJIOIHH.
Jlaboparopuas pabora Ne 1
«CpaBHEHUE BUJIOB 110
MOP(}OITOTHIeCKOMY KPUTEPHIO)
JIBroKyIme CUiIbl
(amemeHTapHBIE (HaKTOPHI)
HBOJTIOIINH

0.5

https://m.eds00.ru/OSWC47SSX

https://m.edsoo.ru/TOFAUE4ZP

https://m.edsoo0.ru/D3UCLTSOF

https://m.edsoo.ru/3AEH6CNOWI

EctectBenHsIit 0TOOp 1 €ro
hopmbl

Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOTIEHHOCTD
OpPTaHHU3MOB H
BUJ000pa30BaHUe.
Jlaboparopnast pabota Ne 2
«Ornucanue NprucrnocoOIeHHOCTH
OpraHmu3Ma M €€ OTHOCUTEILHOTO
XapakTepa

0.5

https://m.edsoo.ru/DY32BUDOO

https://m.edsoo.ru/WAJHSTLOB

Hanpasnenus u nytu
MaKpPOAIBOJFOIIH

Heob6patumocTs 3BOIIONINN

https://m.edsoo.ru/PI1FIOYV3

https://m.edsoo.ru/CLA9VC5JJ
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10

WcTopus xu3Hu Ha 3emiie U
METOJIbI €€ U3yUCHUS

https://m.edsoo.ru/MJYY IMVX7

11

12

['MrmoTe3bl MPOUCXOKICHHS
JKM3HH Ha 3eMiie

PasButHe xu3HM Ha 3emie 1o
3paM U IepUoIaM

https://m.edsoo.ru/EKNHXBOS2

https://m.edsoo.ru/ECINSTF62

13

14

OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBLHOIO U YKUBOTHOTO
mupa. [Ipaktuyeckas padora No
1 «3ydeHne uckonaembix
OCTaTKOB PACTEHUH U )KUBOTHBIX
B KOJUIEKLIMSIX»

CoBpeMeHHas cucTema
OpPraHU4eCcKOro Mupa

0.5

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

https://m.edsoo.ru/ WSEXN9YAK

15

DBOJIIOLHS YETTOBEKA
(a"HTpOTIOTECHE3)

https://m.edsoo.ru/ADV3JERUE

16

17

JiBmoxymiue cuibl (paKTopsl)
aHTPOTIOTeHE3a

OCHOBHBIE CTaAUH IBOJIIOINHA
YeloBeKa

https://m.edsoo.ru/D7JZMBYPQ

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

18

Yenoseyeckue pacsl U
MPUPOIHBIE aanTallu1
yesoBeKa

https://m.edsoo.ru/XL7QKC5PK

19

PesepBHbIit ypok. O600611eHNE
o TeMe «Bo3HuUKHOBeHHE U
pa3BUTHE KU3HHU HA 3eMIIe)

https://m.edsoo.ru/R6L7VY2GB

20
21

OKoJIorus Kak HayKa

Cpensl oOuTanus u
9KOJIOTHYECKHEe (HaKTOPHI

https://m.edsoo.ru/K46KONS561

https://m.edsoo.ru/DCOIEUIC9

22

AbuoTtnueckue GpakTopbl.
Jlaboparopnast pabota Ne 3.
«Mopdodomnoruueckue

0.5

https://m.edsoo.ru/G7NF3P1NM
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0CcOOEHHOCTH pacTeHui u3
Pa3HbBIX MECT OOUTAHUSIY.
Jlaboparopuas pabota Ne 4.
«BrusHuE cBETa HA POCT U
pa3BHUTHE YSPCHKOB KOJICYCa»

23 buotnueckue paxTopsl https://m.edsoo.ru/A6ZSMGNQR
DKOJOTUYECKHIE XapaKTEPUCTUKU
nonysiiuu. [Ipaktuueckas

24 pabota Ne 2 «Iloxcuér 0.5 https://m.edsoo.ru/X42J6ABRN
IUIOTHOCTHU TOIMYJISIIIMMA Pa3HbIX
BHJIOB PACTCHUIN»

25 Coobutectsa oprann3mos — https://m.edsoo.ru/0T2K 1PNGZ
OHOIIeHO3

26 IKOJOTHYECKUE CHCTEMBI https://m.edsoo.ru/SILIRWZMR
(9KOCUCTEMBI)
OcHoBHbIE TTOKa3aTeNN

27 PKOCHCTEMBI, IKOJIOTHIECKHE https://m.edsoo.ru/NSTEWOGPE
nupamubl. CBolicTBa
skocucteM. Cykieccus

28 IIpupoaHbIE S3KOCUCTEMBI https://m.edsoo.ru/ WIDMMUBCS

29 AHTPONIOT€HHBIE YKOCUCTEMBI https://m.edsoo.ru/WRS65U3WC

30 brocgepa — rnodamnas https://m.edsoo0.ru/2X1VG5Q18
JKOCHUCTEMA 3eMITH

31 3axonomeprocTH https://m.edsoo0.ru/V5IT6B38Z
CYIIECTBOBaHUS OHOCHEpHI

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

33 (OCYLICCTBOBANNE PHPO/Lb 1 https:/m.edsoo.ru/187G37606
YeJI0OBEYeCTBA
PeseprubIil ypok. O60611eHIE

34 TeMbl «CooO1iecTBa u https://m.edsoo0.ru/SW5XCF3K6

OKOJIOTHYCCKHE CUCTEMBI»
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OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

2.5

86



IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJibTara

IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOI
o0pa3oBaTe/ibHOI POrpaMMbI CpeIHEro o01ero 00pa3oBaHus

ChopmupoBaHHOCTh 3HAHUH O MECTe W POJIU OHOJOTUHM B CUCTEME
HAYYHOTO 3HAHHS €CTECTBEHHBIX HAyK, B (OPMHUPOBAHUU COBPEMEHHOU
€CTECTBCHHO-HAYYHOW KApTUHBI MHUpPAa M HAYYHOT'O MHPOBO33PECHHUS; O
BKJIQJIC POCCHUHCKMX M 3apyOCKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
onosnoruy; (pyHKIMOHAILHON TPaMOTHOCTH 4YEJIOBEKA JJisi PEIICHHS
KU3HCHHBIX 3a/1a4

YMeHue packpbiBaTh COJEp)KaHHE OHOJNIOTUYECKUX TEPMUHOB U
TOHATHIA: JKU3Hb, KJICTKAa, OPTaHU3M; MeTaboim3M (OOMEH BEIIECTB H
MpeBpallleHHe JHEPruu), TOMeocTa3 (caMOoperyisus), YpOBHEBas
OpraHM3aIys >KUBBIX CHCTEM, CaMOBOCIIPOM3BEACHUE (PETPOIyKIus),
HACJIEJICTBEHHOCTh, U3MEHYHBOCTbD, POCT U Pa3BUTHE

YMeHnne uznaratb OMOJOTMYECKHE TEOPHH (KJIETOYHAs, XpOMOCOMHas,
MyTtanuoHHas), 3akoHsl (I. Menaens, T. Moprana, H.J. BaBusosa) u
ydeHHust (0 LEHTpaX MHOT000pa3us U TPOHUCXOXKICHHS KYIbTYPHBIX
pactenuii H.M. BaBuioBa), onpenensaTs TpaHUIbl KX MPUMEHHUMOCTH K
KUBBIM CHCTEMaM

YMeHue BIageTh METOJlaMd HAy4YHOTO TIO3HAHMS B  OHOJIOTHH
(HaOmro/ICHHE W ONHMCAHUE JKUBBIX CHCTEM, IIPOIIECCOB M SIBJICHUIA,
opraHu3amnusi ¥  TMPOBEJCHUE  OHOJOTMYECKOTO0  JKCIEPUMEHTA,
BBIJIBHIKEHHE THITOTE3bI; BBISIBJICHHE 3aBUCUMOCTH MEXIY
HCCTIEAYyeMbIMUA BEJIMYMHAMU, OOBSICHEHHE TMOJYyYEHHBIX PE3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MTOHATUH, TEOPUN U 3aKOHOB; YMEHHUE J€NaTh
BBIBOJIbI HA OCHOBAHUH TIOJIYYCHHBIX PE3YJIbTATOB)

YMenune BbIACIIAATh CYHICCTBCHHBIC IIPU3HAKKW BHUPYCOB, KIICTOK
NPOKApUOT U  OIYKAPHOT, OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX
OpPraHU3MOB; 0COOEHHOCTH IPOLIECCOB OOMEHA BEILIECTB U IPEBPAIICHUS
SHEpruU B KIETKe, (POTOCHHTE3a, IUIACTUYECKOTO M JHEPreTHYECKOro
oOMeHa,  XEMOCHHTe3a,  MHTO3a,  MeHo3a,  OMJIOAOTBOPEHHS,
pa3sMHOXEHHUs, HHIUBUIyaJIbHOTO Pa3BUTHUsI OpPraHu3Ma (OHTOTeHE3)

YMeHue TpUMEHSITh TONy4YeHHble 3HAHUS I OOBACHEHUs
OMOJIOTMUECKUX TIPOLIECCOB M SBJICHHUM, IJISI TPUHSATHS TPAKTHYECKUX
pelieHn B TOBCETHEBHOM JKMU3HH B LIEJsAX oOecredeHusi 0€30macHOCTH
CBOETO 3JI0POBBS M 37I0POBbS OKPYKAIOIINX JIFOJIEH, COOTIOICHUS HOPM
rPaMOTHOTO MTOBEJICHUS B OKPYKAIOLIEH TPUPOJAHON Cpele; TOHUMaHUE
HEOOXOJUMOCTH HCIIOIB30BaHUS JOCTHXKCHHN COBPEMEHHON OHMOJIOTHH
1 OMOTEXHOJIOTHI JUIsl pAaIlMOHATIFHOTO MPUPOIONOIB30BaHUS

VYMmenune peiaTth SBJIEMCHTAPHBIC TCHCTHYCCKUEC 3aladud Ha MOHO- H
,Z[I/II‘I/I6pI/I,Z[HOC CKpCIIUBAHUEC, CLCINICHHOC HACJICIOBAHUC, COCTABIIATH
CXEMbI MOHOFI/I6pI/I}1HOF0 CKpC€UIrMBaHUA JUIS MMpEaACKasaHuA
HacCJICAOBaHUA ITPU3HAKOB Y OPraHu3MOB

VYMeHue  BBHIIOIHATH J'IaGOpaTOpHBIC U TIPAKTUYCCKHC pa60TBI,



cobOmoaTh TpaBWia MpH paboTe ¢ y4eOHBIM U J1abOpaTOpPHBIM
o0opymoBaHrEM
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YMeHne KpUTHUYECKH OLEHUBAThb M HMHTEPIPETUPOBATh HMH(POPMAIUIO
OMOJIOTUYECKOI0 COZAEP)KaHUs, BKIIOYAIOUIYIO IICEBJIOHAYyYHbIE 3HAHUS
13 pa3nuuHbiX ucToyHUKOB (CMU, HayuHO-moOmyJsipHBIE MaTepUabl);
TUYECKUE AaCMEKThl COBPEMEHHBIX HCCIIEOBaHUI B  OHOJIOIMH,
MeIULHE, OMOTEXHOJIOTHH

YMeHue co3naBaThb COOCTBEHHBIEC NMHCHMEHHBIE M YCTHBIE COOOIICHHMS,

000011ast OMOJIOTHYECKYI0 WH(OPMAINI0 U3 HECKOJBKUX HCTOYHUKOB,
I'PaMOTHO UCTOJIb30BaTh MOHATUHHBIN anmapat OHOJIOTHH

11 KIIACC

Kox
NpoBepPsieMOro
pe3yJabTara

IIpoBepsiemble NpeaMeTHBIE Pe3yJIbLTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/IbHOI MPOrpaMMbl cpeaHero o01ero 00pa3oBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTe U POJIU OHOJIOTUU B CHUCTEME
HAyYHOTO 3HAHMS €CTECTBEHHBIX HAYK, B ()OPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KApTUHBI MHpPa U HAYYHOT'O MHPOBO33PEHHUS; O
BKJIQJIE POCCUMCKUX M 3apyOCKHBIX YUYEHBIX-OMOJIOTOB B pa3BUTHE
ouonoruu; (YHKIMOHAIBFHOM TPAMOTHOCTH YeNOBEKa [JIsl peIleHUus
JKU3HEHHBIX 337124

YMeHue packpblBaTh COJAEp)KaHHE OHOJIOTUYECKUX TEPMUHOB U
HNOHATUI: BUJA, MOMYNALUSA, TeHO(OHJ, IBOJIOLMS, IBUXKYIIHE CUIIbI
(paxTopsr) SBOJIOLUH, MIPUCTIOCOOTIEHHOCTD OpraHU3MOB,
BU000pa30BaHue, IKOJIOTHUECKUE (HaKTOPBI, FIKOCHCTEMA, TPOYIIEHTHI,
KOHCYMEHTBI, PEIYyIEHTHI, [IEMU IMHUTAHHs, JKOJOTHYECKas MHpaMH/a,
ouoreoneHo3, bnocdepa

YMeHue u3naraTb OMOJOrMYECKHe TEOpUH (IBOJIOIMOHHAs Teopus Y.
JapBuHa,  CHHTETHYECKass  TEOpHsl  DSBOJIOIMH),  3aKOHBl U
3aKOHOMEpHOCTH (3apojsimeBoro cxonacrsa K.M. bapa, uepenoBanus
[JIaBHBIX HampaBieHud u myrtei sBomounu A.H. Ceepiuioa, yueHus o
ouocdepe B.1. Bepnaznckoro), onpeaensiTh IpaHULbl UX TPUMEHUMOCTH
K JKUBBIM CHCTEMaM

YMeHue BnajeTh METOAaMH HAyyHOro TIO3HaHWS B OHMOJNOTHH
(HaOmro/leHNe W OMHMCAaHUE JKUBBIX CHUCTEM, IPOIIECCOB M SIBIICHUIA
OpraHu3alsi M  TPOBEIACHHE  OHOJOTHYECKOTO  IKCIEPUMEHTa,
BBIJIBHOKEHUE TUITOTE3bI; BBISIBJICHHE  3aBHCHUMOCTH MEXTY
UCCIIETyeMbIMU BEIUYMHAMH, OOBSICHEHUE TMOJYYCHHBIX PE3YIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX TIOHATHW, TEOpPUHA M 3aKOHOB; YMCHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUU TIOJMYYEHHBIX PE3YJIbTATOB)

YMeHue BBIICNATh CYIECTBEHHBIE MPU3HAKU CTPOCHHUS OMOIIOTHYECKUX
OOBEKTOB:  BUJOB, TMOMYyNIALMHA, OPOAYLUEHTOB, KOHCYMEHTOB,
pelyLIeHTOB, OMOTeOIEHO30B U 3KOCHCTEM; OCOOCHHOCTH IPOLECCOB
HaCJIEeACTBEHHON U3MEHYHUBOCTH, €CTECTBEHHOI'O otOopa,
BUJ000pa30BaHUsl, MPUCIOCOOJIEHHOCTH  OpPraHU3MOB,  JCUCTBUS
HKOJIOTMYECKUX (PAKTOPOB HAa OPraHM3MBI, IEPEHOCA BELIECTB M MOTOKA




DHEPTUU B KOCUCTEMaX, aHTPOTIOTCHHBIX W3MEHEHHH B 3KOCHUCTEMax
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOTCOXUMUYECKUX ITUKIIOB
B Onocdepe

VYMeHHe TOpUMEHATh  [ONy4YeHHBIE 3HAHUS Uil OOBACHEHUS
OMOJIOTUYECKUX TPOIIECCOB M SBJICHUH, NIl NPUHATHS MPAKTHYECKUX
peUIeHuil B TOBCETHEBHOM XKMU3HU B LENAX oOecreueHus 0e30macHOCTH
CBOETO 3[I0POBBS U 3/10POBbs OKPYXKAIOIINX JIIOJIEH, COOMIOCHNUS HOPM
IPaMOTHOTO MOBEJCHUS B OKPY)KAIOIIEH NPUPOTHON Cpese; TOHNMaHNe
HEOO0XOIMMOCTH HCIOJIB30BAHUS TOCTHKEHUH COBPEMEHHOW OMOJIOTUH
JUISL pallMOHATBHOTO TPHPO/I0NIOTH30BAHHS
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YMeHue pemaTh 3J€MEHTapHbIe OMOJIOTUYECKUE 3aJlauM, COCTAaBIISTH
CXEMBI IepEeHOCca BEIIECTB U IHEPTUHU B IKOCUCTEMAX (1[€NU MTUTaHUs)

YMeHue BBINONHATH J1a00OpaTOpHbIE W TPAaKTHYECKHE pPabOTHI,
coOmomaTh TMpaBuia MpU paboTe ¢ y4eOHBIM U J1abOpaTOpPHBIM
00opyI0BaHEM

YMeHue KpPUTHUYECKH OILICHWBATh W HHTEPIPETUPOBATH HH(OPMAIIHIO
OMOJIOrMYECKOr0 COJIepKaHUs, BKIIIOUYAIOIIYIO TCEBJIOHAYYHbIC 3HAHUS
U3 pa3iauuHbIX UCTOYHMKOB (CMMU, HayuyHO-NOMyJsipHBIE MaTepHallbl);
paccMaTpuBaTh riobanbHbIC 9KOJIOTHYECKHE poOIeMbI
COBPEMEHHOCTH, (HOPMUPOBATH IO OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3HIINIO

YMeHue co3zaBath COOCTBEHHBIE NMHCbMEHHBIE U YCTHBIE COOOIIEHUS,
00001ass 6MoIornyeckyro MHPOPMAIUIO U3 HECKOJIBKUX HCTOYHUKOB,
IPaMOTHO UCTIOJIh30BaTh MOHATUHHBIN anmapaT OHOJIOTHH




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Koxa
1

1.1

1.2

2.1

IIpoBepsieMblii 3JIEMEHT CO/IePKAHUS

buonorus kak Hayka

buonorus — Hayka o »xuBod mpupoxae. Ponp Ouonorun B (QopmMupoBaHUU
COBPEMEHHOW Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJIOTUYECKUX HAYK

MeToapl TO3HAHUS KUBOW MPUPOABI (HAOIIOJCHHE, SKCIICPUMEHT, ONHCAHUE,
u3MepeHue, Kiaccupukalus, MOJEIUpPOBaHHE, CTaTUCTUYecKas o0pabdoTka
JTAHHBIX )

JKuBbie cucTeMbl M UX OpraHu3anus

Kusbie cucrembl (OMOCHCTEMBI) Kak NpeameT u3ydeHusi Ouosioruu. CBoiicTBa
OMOCHCTEM M UX pazHooOpas3ue

2.2

VYpoBHM oOpraHu3zauuy OHOCHUCTEM: MOJEKYJISIPHO-T€HETUUECKUH, KIETOYHBIMH,
OpTraHU3MEHHBIH, MOMYJSITUOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOC(epHBIN

XHUMHYECKHUM COCTaB U CTPOCHHUC KIICTKH

3.1

XUMHYECKUHA COCTaB KJIETKA. XUMHYECKHE DBJIEMEHTHI: MAaKpO3JIEMEHTHI,
MHKpO3JIEMEHTBI. Boma u  MuHepanbHble BemiecTBa. DOYyHKIMU BOIAbI H
MUHEpaJIbHBIX BEIIECTB B KiIeTKe. [loanepkanue ocMOTHYECKOTo OagaHca

3.2
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benku. CoctaB u cTpoeHue O€nKOB. AMHHOKUCIOTHI — MOHOMEpBI OEJIKOB.
HezameHnMble 1 3aMEHUMbIE aMUHOKHUCIOTHl. AMHUHOKHCIOTHBII COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOM MOJIEKYyJbl (IEpBUYHAs, BTOpUYHAs, TpPETUYHAs U
YEeTBEpTUYHAsI CTPYKTypa). XHUMHUECKHE cBoWcTBa OenkoB. buosornueckue
GbyHKIIHN OEIKOB.

®epmeHTHI — OMoyormueckue kartamusaTopbl. CTpoeHune (epmeHTa: aKTUBHBIN
LeHTp, cyOcTtpaTHas cnenuduuHocts. Kodepmentsl. Butamuubl. OTnuums
(epMEHTOB OT HEOPTraHMUYECKUX KaTalIu3aToOpOB

VYrneBoabl: MoHOcaxapuabl (TJIHOKO3a, pubo3a M Je30Kkcupubo3a), aucaxapubl
(caxapo3a, JakTO3a) M TOJMCaxapuabl (KpaxMal, TJHMKOTeH, LEeJUI0JI03a).
buonoruueckue GyHKIUU YIIIEBOJOB.

Jlunuasl:  TpUraMuepuasl,  crepouabl,  dochomunuasl.  ['mapoduiibHO-
ruapodoOHble  cBoiicTBa. buonormueckue QyHkuuu aunuaoB. CpaBHeHHE
YTJIEBO/IOB, OCJIKOB M JIUMHJIOB KaK MCTOYHUKOB SHEPIUU
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Hyxneunosbie kucnotel: JJHK u PHK. Hykineotunsl — MOHOMEpPBI HYKJIEHHOBBIX
kucnot. Crpoenue u ¢pyukuuu JJHK. Ctpoenue un pynkuun PHK. AT®: ctpoenue

1 QYHKIIUU

3.5

3.6

3.7

[uTosorus — Hayka o kierke. Kierounas teopusi. MeToapl H3y4eHus KIETOK

Kretka kak mermoctHas xuBas cucreMa. OOIIMe NpH3HAKW KIETOK: 3aMKHYTas
HapyxHass memOpana, monekynsl JIHK kak reHeTHdeckwii ammapar, cUCTeMa
cuHTe3a OeJKa

Tunsl KIeTOK: 3yKapuoTHdeckas M mpokaprotudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTHyecko  kieTku. Kierounas  crenka  Oakrepuil.  CrpoeHue
AYKAPUOTUYECKON KJIETKH. (OCHOBHBIE OTJIMYMS PACTUTEIIbHOM, »XWBOTHOU U
I'pUOHOM KIIETKU

3.8

IIoBEepXHOCTHBIE CTPYKTYpbl KJIETOK — KJIETOYHAas CTEHKA, IJIMKOKAIMKC, HX
¢byukuuu. [1nasmarnyeckast memOpaHa, e€ cBoiictBa u ¢pyHkuuu. [{utornasma u eé
opranonsipl. OgHOMEMOpaHHbIE OpPraHOWAbI KIETKH: HHJOIUIa3MaTHYecKas CeTh
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(OIIC), ammapar [ombmxu, 1m3ocombl. [lomyaBTOHOMHBIE OpPraHOWIBI KJIETKH:
MUTOXOHJIpUH, IUTIACTUABL. I[IpoucxokaeHne MUTOXOHIAPUM W IUiacTuld. Buuasl
wiactua. HememOpaHHble OpraHoujbl KJIETKU: PUOOCOMBI, KJIETOYHBIA ILIEHTD,
PECHUYKH, KIyTUKU. DyHKIIMKM OpraHOUI0B KJIETKH. BrirroueHus

Snpo — perymaropHslii neHTp kieTku. CTpoeHue sjapa: siiepHas o000J0uKa,
KapuoILIa3Ma, XpPOMATHH, SAPBIIKO. XpPOMOCOMBI

3.10

TpchnopT BCIIECCTB B KIICTKEC

H(PI?)HCI[CSITGJ'IBHOCTB KJIICTKHU

4.1

4.2

4.3

OO6meH BemiecTB, WJIM MeTabOMM3M. ACCHMWIIUSA (TJIACTUYECKUH OOMEH) |
TUCCUMIIISALMS (PHEPreTUUECKUd OOMEH) — JIBe CTOPOHBI EIMHOIO0 Ipoliecca
Merabosm3ma. Tumbl oOMeHa BEmecTB: aBTOTPOQHBIN W rerepoTpodHbii. Poib
(hepMeHTOB B 0OMEHE BEIIECTB U MIPEBPAIICHHH SHEPTUHU B KIETKE

dotocuntes3. CBeroBas U TeMHOBasi (a3bl GpoTrocuHTe3a. Peakiuu dorocuHTesa.
OddexTuBHOCTE PoTocHHTE3a. 3HAueHHE (POTOCHMHTE3a ISl )KM3HH Ha 3emiie.
Bnusinue ycnoBuid cpeiapl Ha (POTOCHHTE3 HM  CIOCOOBI IOBBIIICHUS €O
IIPONYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3. XEMOCHHTE3upylole OakTepuu. 3Haue€HUE XEMOCHHTe3a s
KU3HH Ha 3emMIie

DHepreTU4yeckuii oOMEH B KIeTKe. PaciieruieHne BelIecTB, BBIJCICHUE U
aKKyMYyJIMPDOBaHHME OJHEPrud B KIETKE. OTambl HSHEPreTHYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buibl. KuciaopoaHoe OKHCIEHHME, WIM KIETOYHOE
npixanue. DPGEeKTUBHOCTh SHEPTeTUYECKOr0 0OMEHa

4.4

4.5

5.1

5.2

Peaknun marpuuynoro cunte3a. ['enernueckas napopmanus u JJTHK. Peanuzanms
IreHeTUYECKOM HuH(poOpMalnuu B KIETKe. [ eHeTHMYecKuid KOJ M €ro CBOMCTBA.
Tpanckpuniuss — marpuunbii cuaTe3 PHK. Tpancnsuus — OwocuHTe3 Oelnka.
KomupoBanue amuHokucioT. Posb pubocom B OnocuHTe3e Oenka

Heknerounsle ¢opmbl xu3Hu — Bupychl. Mcropus otkpbiTus BHpycoB (.M.
NBaHoBckuit). OCOOEHHOCTH CTPOCHUS U KHU3HEIEATENBHOCTH BHUPYCOB.
bakrepunodaru. bone3Hu pacreHuid, XWUBOTHBIX W YEJIIOBEKA, BBHI3BIBAEMBIC
Bupycamu. Bupyc mmmyHoneduuurta uenoseka (BMY) — Bo3Oynutens CIIN/a.
[Ipodunaktrka pacnpocTpaHeHHs] BAPYCHBIX 3a00J1€BaHUM

Pa3sMHOKEeHME 1 HHAMBUYAIbHOE PA3BUTHE OPraHU3MOB

Knerounblif nukn, wWiM KU3HEHHBIM LUK KieTku. HWHTepdaza u  MHUTO3.
[Ipoueccel, mporekaromue B uHTepdasze. Pemnukanus — peakuus MaTpUYHOTO
cureza JIHK. Crpoenne xpomocoMm. XpOMOCOMHBI# HabOp — KapHOTHIL
JluniouHBIE W TAalUIOMJIHBIM ~ XPOMOCOMHBIE  HAOOpbhl.  XpOMAaTHUIIBI.
[uronornyeckue OCHOBBI Pa3sMHOXKEHHMS M HWHAMBUAYAJIBLHOIO  Pa3BUTHUSA
OpraHU3MOB.

Henenne xnetkn — wMuto3. Cragum murosza. Ilpomeccsl, mpoucxopsmue Ha
Pa3HBIX CTAAMSIX MUTO3a. BHOJIOTMYECKUil CMBICT MUTO3a

@®opMbl pa3MHOXKEHHS OpraHuM3MoB: Oecmojioe W mojoBoe. Buasl Oecrosoro
pPa3MHOXXEHHUA: JI€JICHHE HAJBOE, IIOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX,
CropooOpa3oBaHue, BEreTaTUBHOE pa3MHOXKeHHEe. VICKycCTBEHHOE KIIOHMPOBaHUE
OpPraHMU3MOB, €r0 3HaYEHHE JUIsl CETEKLUN
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ITonoBoe pa3MHOXKEHHE, €r0 OTINYHUS OT OECIOI0ro.

Meiio3. Craguum wmenosa. [lpomecchl, npoucxoisuMe Ha CTaausIX Meno3sa.
IloBenenne xpomocom B Menose. Kpoccunrosep. buonormueckuii cMmbici U
3Ha4YE€HHE Meio3a
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I'amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KIJIETOK Y >KMBOTHBIX. [loioBbIE
Kele3bl: CEMEHHUKUA U suyHUKU. OOpazoBaHWE U Pa3BUTHE TOJOBBIX KIETOK —
raMmer (CepMaro30u], SHIEKIeTKa) — cruepMaroreHe3 u ooreHe3. OcoGeHHOCTH
CTPOEHMS SIMLIEKIETOK U criepMaTo3ou10B. OmnonorBopenue. [lapreHorenes

NunuBuayanpHoe  pasBuTtee  (OHTOTEHE3).  DOMOpPHOHANBHOE  Pa3BUTHUE
(amOpuorenes). DTanbl YMOPUOHAIEHOTO Pa3BUTHS Y MMO3BOHOUYHBIX JKUBOTHBIX:
npoOieHue, racTpyisamus, opranoreHe3. lloctamOpuonansHOe paszButue. Tumbl
MOCTAMOPUOHAIBHOTO Pa3BUTHUA: MpsAMOE, HempsMoe (JIMYMHO4YHOE). BnusiHue
CpeIbl Ha Pa3BUTHE OPTaHW3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YpOACTBa.

Poct u pazButue pacrenuii. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH,
CTa/IuU Pa3BUTUS

HaCJ'Ie,Z[CTBCHHOCTB 1 UIBMCHYHUBOCTb OPIraHNU3MOB

6.1

[Ipeamer u 3agaun reHeTuku. Mictopust pa3BuTus reHeTUKU. Bkinaa poccuiickux u
3apyOCKHBIX ~ YYEHBIX B pPa3BUTUE  TEHETHKU.  MeToabpl  T€HETHUKH
(TubpuIOTOTUYECKUA, LHUTOT€HETUYECKHIA, MOJICKYJISIPHO-T€HETUUECKHIA ).
OcHOBHBIE TEHETHYECKUE MOHATHA. ['eHeTHYecKass CUMBOJIMKA, MCIOJb3yeMasl B
CcXemax CKpellMBaHUi

6.2

3aKOHOMEPHOCTH HACJIEJOBAaHUS IPU3HAKOB, YCTaHOBIEHHble [. Menaenem.
MoHorubpuiHoe CKpelBaHue. 3aKkoH eAMHOO0Opa3usi TUOpPHUA0B IEPBOIrO
nokosieHus. [lpaBuino nomMuHUpoOBaHUS. 3aKOH pacIlEIUIeHHs PU3HAKOB.
I'umoTe3a unctoTsl ramet. [loaHOE U HEMOIHOE JOMUHUPOBAHUE.

JurnbpuHoe CKpeliyBaHue. 3aKOH HE3aBHUCHUMOIO HAacle[OBaHUS IPU3HAKOB.
[{uToreHeTM4eCcKre OCHOBBI JAUTHOPUIHOTO CKPEIIMBAaHUA. AHAIU3UPYIOLIEE
cKkpemuBaHue.  lcrosb3oBaHME — AHANU3UPYIOIIETO  CKPEUIMBAHUS UL
oTpezieNieHUs] TeHOTHIIa 0CO0U

6.3

6.4

6.5

6.6

CueruieHHOe HacienoBaHue npu3HakoB. Pabora T. MopraHa mo cuerieHHOMY
HACJICIOBAaHUIO TIeHOB. HapylieHuwe CHEIUIEHHsT TeHOB B pe3yjbTaTe
KpPOCCUHTOBepa. XpPOMOCOMHAsI TEOPHSI HACIIEJACTBEHHOCTH. | eHEeTHUECKUE KapThl.
'enetnka mosia. XPOMOCOMHOE OINpEIe/ieHHE ToJia. AYTOCOMBI U TOJIOBBIC
XpOMOCOMBI. ['OMOramMeTHbie M TeTeporaMeTHbie OpraHu3Mbl. HacnemoBaHue
IMPHU3HAKOB, CHUCIVICHHBIX C ITOJIOM

N3menunBocTh. Buapl M3MEHUYMBOCTH: HEHACJICJICTBEHHAs W HACIEJICTBEHHAs.
Ponep  cpenmpl B HEHAclECTBEHHOW  W3MEHYMBOCTH.  XapaKTEpUCTUKA
MOANGUKAITMOHHOW U3MEHYMBOCTH. BapraimoHHbIN sl U BapuallMOHHAs KpUBasl.
Hopma peakumnn npuzHaka. KonudyecTBEHHbIE M KAYECTBEHHBIE MPU3HAKU M UX
HOopMa peakiuu. CBolicTBa MOIU(MDUKAITMOHHON U3MEHYUBOCTH

HacnencrBeHnast, HWiIM T'E€HOTUIIMYECKAas, W3MEHYHBOCTL. KoMOHHaTHBHAs
W3MEHYUBOCTh. Mei0o3 © TMOJOBOM mpolecc — OCHOBA KOMOMHATHBHOMN
M3MEHYMBOCTH. MyTaloHHast N3MEHYMBOCTh. Kitaccudukaius MyTaiuii: reHHbIe
XpPOMOCOMHBIE, TeHOMHBIE. YacToTa 1 MpUYHHBI MyTaluid. MyTareHabie (hakTopbI.
3aKOH rOMOJIOTHYECKHUX PSAJ0B B HaciencTBeHHOU n3aMeHunBoct H.M. BaBuiosa

I'eneruka uyenoBeka. Kapuorun uyenoBeka. (OCHOBHBIE METOAbl T€HETUKH
YeJoBeKa: reHEAJIOTUYECKUH, OJIM3HEIIOBBIH, UTOT€HETUYECKUH,
OMOXMMHYECKUH, MOJeKyIsipHO-reHeThuyeckuil. CoBpeMeHHOE oIpesesieHue
rE€HOTHMA: TOJHOT€HOMHOE CEKBEHHMPOBAHHE, T€HOTUIIMPOBAHUE, B TOM YHUCIE C
nmomomipio [1[[P-amanm3a. HacnencTtBenHble 3a00jeBaHUS dYEIOBEKA: TCHHBIS
0ose3Hu, OOJNIE3HH C HACIEICTBEHHOW MPEApacIioNioKEHHOCThIO, XPOMOCOMHBIE
6one3an. CoMaTWyeckue W TEHEpaTHBHBIE MyTamuu. [IpUHIUTIBI 310pPOBOTO




o0pa3a XKM3HHU, TUarHOCTHKH, TPOPUIAKTUKH U JICUCHHS TCHETHIECKUX OOJIC3HEH.
MGI[I/IKO-FCHGTI/I‘IGCKOC KOHCYJIbTHPOBAHUC. 3HaueHue MGHHHHHCKOﬁ T'€HCTHUKHU B
MPEOTBPAIICHUH U JICYCHUU T'eHETUICCKHUX 3a00JIEBaHHI YeloBeKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

7.2

7.3

Cenekuus Kak Hayka U mpolecc. 3apoKACHUE CEJIeKIUH U JOMECTUKALUA. Y YeHue
H.M. BaBunoBa 0 IeHTpax HPOHCXOXKACHUS M MHOTroo0pa3us KyJIbTYPHBIX
pacreHuil. LleHTpbl NPOMCXOXKAECHUS JOMAIIHUX >KUBOTHBIX. CopT, mnopoja,
LITaMM

CoBpeMeHHbBIE METOABl CENEeKIMHU. MaccoBblii M WMHIUBUAYAIbHBI OTOOpHI B
CCJIEKIIMM DPACTeHUH M KUBOTHBIX. OILleHKa 3KcTepbepa. bimskoponcTBeHHOE
CKpeliuBaHue — MHOpuauMHr. Ywucras ynHusA. CKpEIIMBAHME YUCTBHIX JIMHUM.
I'erepo3uc, win rubpunHas cwia. HeponcTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rubpuamsanuss u e€ ycnexu. VICKyCCTBEHHBIH MyTareHe3 u
MIOJIyYCHUE TIOJUIUIONAOB. JIOCTMIKEHUS CEJIEKLMM PACTEHHUH, >KMBOTHBIX U
MHKPOOPTraHU3MOB

buorexHonorust kak oTpaciab MpPOU3BOJCTBA. ['€HHas WHXKeHepus. OTarbl
co3nanus pekomOuHanTHOM JIHK wu Ttpancrennsix opranusmoB. Kierounas
uHxeHepus. Kinetounsie KynbTypbl. MUKpOKIOHAIbHOE Pa3MHOKEHUE PACTECHUI.
KiioHupoBanue BBICOKONPOIYKTUBHBIX CEIBCKOXO35MCTBEHHBIX OPraHU3MOB.
Dkojoruyeckue U dTHUeckue  mpobmembl. MO —  reHeTruyecku
MOJU(UIIMPOBAHHBIC OPTAHU3MBI

11 KVIACC

Kox

1.1

1.2

1.3

IIpoBepsieMblii 31eMEHT COAEeP:KAHUSA
DBOITIOMOHHASA OUOJIOTUSI

DBOJIIOIIMOHHAS TEOPUS U €€ MECTO B OUOJIOTHH.

CBupgerensctBa  3BoMOUMH.  [lajmeoHTONOrMYecKHe:  MOCIIEA0BAaTENbHOCTh
IIOABJICHUSI BUJIOB B MMaJICOHTOIOTHYECKOM JICTOIMUCH, NCPEXOAHBIC q)OpMBI.
buoreorpaguyeckue: cXoACTBO U paziauuue ¢payH U Gop MaTEPUKOB U OCTPOBOB.
OMOpHOJIOrHYECKHE: CXOACTBA W  pas3auuus HMOPHUOHOB pa3HBIX BHUJOB
MO3BOHOUYHBIX. CpaBHHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, aHAJOTHYHBIE,
pyIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJNEKYISIPHO-OMOXUMHYECKHUE: CXOACTBO
MEXaHU3MOB HACJIEZICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX NyTeHl y Bcex
OpPraHu3MoB

OomonnonHas teopus Y. Jlapsuna. [Ipeanocsiiku BOZHUKHOBEHHUS TapBUHU3MA.
JIBuoKyIye cuiibl 3BOJIIOLMK BUAOB 10 /lapBUHY (M30BITOYHOE Pa3MHOKEHUE MPU
OTPaHUYEHHOCTH PpECYpCcOB, HeoIlpelenEéHHas M3MEHYMBOCTh, Oopbba 3a
CyIIIECTBOBaHHUE, €CTECTBEHHBIN 0TOOD)

Cunrerndeckass Tteopust sBomtonuu (CTD) u  oOcCHOBHBIE €€ TOJIOKEHUS.
MukposBomtonus. [lonynanus kak eIMHULA BUAA U DBOJIIOLUAN

1.4

JBwxyume cuibl ((akTopbl) HBOJIOLNMM BHJIOB B Hpupoie. MyTalMOHHBIN
npouecc W KOMOWHATHBHAS M3MEHUMBOCTh. [lomynsiMoHHBIE BOJIHBI U JIpeid
reHoB. M3omsamus u murpanusi. EcrecTBeHHbI 0TOOp — Hampapistomuil daxkTop
9BOTIOIUU. DOPMBI €CTECTBEHHOTIO 0TOOpA.

[IpucnocobaeHHOCTh  OpraHU3MOB  KakK  pe3ynabTaT  dBojouuu. [Ipumepsl
IpUCTIOCOOIEHUH Y OpraHu3MoB. ApoMop(ho3bl M UINO0AJaNTALUH.




Bun u Bunoo6pazoanue. Kpurepun Buga. OcHOBHBIE (POPMBI BUI000PA30BAHUS:
reorpaguueckoe, 3K0JIOrHIeCcKoe

1.5

MakposBomrorusi.  PopMbl  IBONIOLMHU:  (uieTHYecKas,  JAUBEPreHTHAs,
KOHBEpIeHTHasl, napaienbHas. HeoOpatumocTs 3Bomonun

Bo3unkHOBEHHE U Pa3BUTHC )XKU3HU HA 3emie

2.1

JlonayuHbple MpeACTaBIEHUS O 3apOXKICHUU >KU3HU. HayuHble Trumoresbl
BO3HUKHOBCHHUS JKM3HM Ha 3emiie: aOWOTeHe3 U TMaHCIepMUs. XUMUYecKas
3BOJIOLHUS. OKCHEPUMEHTAIBHOE IOATBEPKICHUE XUMHYECKOW  HBOJIIOLUHU.
Haganeubie stamel Ouonormueckoit sBomrornuu. I'unore3a PHK-mupa. IlepBeie
KJIETKHM U UX 3BOJIIOLUsA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KMBBIX OPraHU3MOB

22

23

24

Pa3zButne xu3Hu Ha 3emie 1o spaMm M nepuojaM. Karapxel. Apxeickas u
npoTtepo3oiickas dpbl. [lameosolickas spa u e€ Tepuoabl: KEMOPHICKUH,
OPJIOBUKCKUM, CHJIYPUUCKUM, JEBOHCKUH, KAaMEHHOYTOJIbHBIM, MEPMCKHUH.
Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

Kaiino3zoiickast apa u €€ nepro/ipl: NaleoreHOBbIA, HEOTEHOBBIN, AaHTPOIOTECHOBBIH.
XapakTepucTuka KJIMMara W TeO0JOTMYEeCKUX IMpolueccoB. OCHOBHBIE ATallbl
SBOJIIOIMM PACTUTEIILHOTO M KHUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUM u
KUBOTHBIX. [losiBIeHME, paclBET U BRBIMHUPAHUE TPYIII KUBBIX OPTraHU3MOB

Cucrema OpraHu4eCKOoro Mwupa KaK OTpPa)XCHHUC  OBOJIIOLHNH. OcCHOBHEBIE
CUCTCMATUYCCKUE I'PYIIIBI OPraHnu3MOB

OBoirOLMs 4YeloBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue mnpencTaBieHHM o
IPOMCXOXKACHUU YesjoBeKka. Meronbl H3ydeHus aHTpororeHesza. CxoactBa u
pa3uyms YyeloBeKa U KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHIE YETIOBEKA.
JBwxyume cuibl (pakropbl) aHTponoreHesa. HaciencTBeHHass M3MEHUYHMBOCTh U
ecTecTBeHHbIH 0TOOp. OOIecTBEHHBIH 00pa3 JKU3HU, W3TOTOBJICHHUE OPYAUil
TPYyJa, MbIIIIJICHHUE, peUb

2.5

2.6

OcHOBHBIE CTaAMM M BETBU DBOJIIOIMM YEJIOBEKAa: aBCTPAIONMUTEKH, YernoBek
ymensld, YenmoBek npsaAMoxoasmui, YemoBek HeaHaepTanbCKuil, YermoBek
pasyMHbId. Haxoaku HCKOMaeMblX OCTAaHKOB, BPEMS CYILECTBOBaHUS, 001acTh
pacnpocTpaHeHust, 00bEM FOJI0BHOIO MO3Ta, 00pa3 *KU3HU, OPYAUS

UYenoseueckue pacbl. OCHOBHBbIE OOJNIBIIIME pachl: €BponeoujHas (eBpasuiickas),
HETrpo-aBCTPAIONIHAS (9KBaTOpHANIbHAS), MOHT'0JIOUTHAS (a3marcko-
aMepuKkaHckas). UepTsl MprcrocoOIEHHOCTH IPEICTABUTEINICH YEIOBEUECKUX pac K
yCIIOBUSIM CylecTBOBaHMs. EqMHCTBO yenoBeueckux pac. Kputuka pacusma

OpranusMsl 1 OKpyKarolas cpeaa

3.1

32

3.3

34

OKkojorusi Kak Hayka. 3ajadd U pasfesbl SKOJIOTMH. MEeTo/Abl 3KOJIOIMYECKUX
UCCIIEIOBAaHUM. DKOJIIOTUYECKOEe MHpPOBO33peHue. Cpenbl OOUTaHHUS OPraHU3MOB:
BOJ[HAs, HA3EMHO-BO31yIIIHAs, TOYBEHHAs], BHYTPUOPTraHU3MEHHAas

Oxonorudeckue  ¢akroppl.  Knaccudukamuss — SKOJIOrMUecKUX  (haKTOpOB:
abuoTnyeckne, OMOTHYECKHME W aHTpoIOreHHble. JleiicTBUE 3KOJIOrMYECKHX
(hakTOpOB HA OPTraHU3MBI

AbGuotnueckue (akToOpbl: CBET, TeMIEparypa, BIAKHOCTb. POTONEPUOAU3M.
[Ipucniocobnennss  OpraHu3MoB K  JCHCTBUIO  aOMOTHYECKHMX  (haKTOPOB.
buonornueckne puTMbl

buotnueckue ¢akropbl. Buasl OMOTHYECKMX B3aUMOJEHCTBUN: KOHKYPEHIIMS,
XUIIHUYECTBO, Mapa3uTH3M, MYTYalu3M, KOMMEHCAIU3M (HaXJeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAJIW3M,  HEUTpanu3M.  3HauyeHHe  OMOTHYECKUX
B3aMMOJICHCTBUH JJISl CYIIECTBOBAHUSI OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX



3.5

KOIOTHYECKHUE XapaKTCPUCTHUKU ITOITYJIAINH. OCHOBHBIC TOKa3aTEIIN MOIMyJIANH:
YUCJICHHOCTb, INNIOTHOCTb, POXIACMOCTb, CMCPTHOCTH, IIPUPOCT, MUTpPALUL.
I[I/IHaMI/IKa YU CJICHHOCTH IMOMYJIALUN U eé perysnus

COO6H.I€CTBa " 5KOJOTHYCCKUE CUCTEMBI

4.1

CooOuiectBo opraHu3mMoB — OuorneHo3. CTpykTypsl OuoOIEHO3a: BHOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (mumieBas). Buasl-momMuHanTel. CBsi3u B
OuolLEeHO03€e

4.2

Okonornyeckue cucremMbl  (3kocuctembl). [lomatme 00 odKocucreme W
OouoreoneHo3e. @DOYHKIHOHAIbHBIE KOMIIOHEHTbl SKOCUCTEMBI: IPOJIYLIEHTHI,
KOHCYMEHTBI, peAyleHThl. KpyroBopoT BElIeCTB M MOTOK YHEPTUH B IKOCHUCTEME.
Tpoduueckue (NUILEBbIE) YPOBHH OSKOCHCTEMBI. [luIneBble LENd M CETH.
OCHOBHBIE TOKa3aTeNy SKOCHCTEMBI: OHMOMacca, MPOIYKIUS. DKOJIOTHYECKHE
OUPaMUIbl:  TPOAYKIHH, YHCIEHHOCTH, Ouomaccel. CBOWCTBA 3SKOCHCTEM:
YCTOWYMBOCTB, caMoperysiiusi, pazsutue. Cykueccus

4.3

[TpupoaHbie SKOCUCTEMBI. JKOCUCTEMBI 03EP M peK. DKOCHCTEMa XBOWHOTO WIIU
LIMPOKOJINCTBEHHOTO JIEca.

AHTpPOIIOTEHHBIE 9KOCUCTEMBI. ATPOIKOCHCTEMBI. YpOosKkocHCTEMBI.
buonoruueckoe 1 X035UCTBEHHOE 3HAYEHHUE arPO3IKOCUCTEM U YPOOIKOCUCTEM.
buopasHoobpazue kak (daktop ycToWumBoctu dKocucteM. CoxpaHeHHe
OHMOJIOTHYECKOro pa3Ho0Opasus Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Ouochepe. ['panuibl, coctaB U CTPYKTypa
ounoctepnl. XKusoe BemecTBo u ero (yHknuu. OcoOeHHOCTH OHMOCheEpsl Kak
r00anpHOM 3KOcHcTeMbl. J[MHaMUYeckoe paBHOBecME M oOOpaTHas CBS3b B
onocepe. KpyroBopoThl BemIeCTB W OHOTCOXMMHYECKHUE IIHKIIBI JJIEMEHTOB
(yrnepona, azota). 3oHaIbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

YenoseuectBo B Ouochepe 3emiau. AHTPONOIreHHblE M3MEHEHUs B Ouocdepe.
I'moGanbHbIE SKOTOTHYECKUE TPOOTEMBI.

OcHOBa  palMOHANBHOIO  YNpPABJIECHUS MPUPOAHBIMH  pECypcaMH U HX
UCIOJIb30BaHue. JlocTukeHus: OMOJIOTUH U OXPaHa MIPUPOJIbI




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBSA3SATEJIBHBIE YUYEBHBIE MATEPHUAJIBI JIS1 YYEHHUKA

* buonorus. 10 knacc. [laceunnk B.B., Kamenckuit A.A., Pyorio A.M. u ap.;
ITon penakuueit [laceunnka B.B. AxumonepHoe o61iectBo «31arenbeTBo
«ITpocsenieHue»

 buonorus. 11 knacc. [laceunuk B.B., Kamenckuit A.A., Py6rios A.M. u ap.;
ITon penakuueit [laceunuka B.B. AxknmonepHoe o61iectBo «31arenbeTBo
«ITpocsenienue»

METOIUYECKHUE MATEPHUAJIBI JJJIS1 YYUTEJISA
e HMHdpopMallmoHHO-METOUYECKOE MUCHMO 00 0COOEHHOCTSIX MPETNoIaBaAHMUS
yueOHoro npeameta «buonorus» B 2025/2026 yueOHOM roay
https://edsoo.ru/wp-content/uploads/2025/08/biologiya_.pdf
e  JlocTKeHNE METAIIPEAMETHBIX PE3yJIbTaTOB B paMKaxX U3yUCHUS
MPEAMETOB €CTECTBEHHO-HayYHOT0 0JI0Ka (OCHOBHOE 00111ee 00pa3oBaHue)
: METOJIMYECKUE PEKOMEHAaIMu estestvenno-nauchnyj-blok O1.pdf
e buomnorus (yrnyOnenusiil ypoeHs): Peanuzanus tpedboannii ®I'OC
cpeaHero o01ero 00pa3oBaHusl : METOJANYECKOE TOCOOUE IJIs1 YUUTENS.
mp_biologiya format-docx 26082023 na-sajt.pdf

e buomnorus (6a3oBeiit ypoBeHs). Peanuzaius @I'OC ocHOBHOTO 001I€TO
00pa3oBaHUsI: METOJJUYECKOE TTOCOOHE JIJIsl yUUTETIs.
https://clck.ru/3ANSBnV

e Jlns METOMYECKOTO COMPOBOKICHUS TPOPUIBHBIX TEXHOJIOTUUECKUX

Y €CTECTBEHHO-HAYYHBIX KJIaCCOB MOCKOBCKUI (PU3HKO-TEXHUYECKHUMA

uactutyT (M®TH) pazpadoran nmpoekT «Hayka B perHoHBI»

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

e MeTroandecKue peKOMEH/IAINH 110 CO3AaHHIO KJIACCOB TEXHOJOTHIECKOTO U
€CTEeCTBEHHO-HAYYHOT'0 MPO]HIICH 1 KJIACCOB ¢ YIIyOJICHHBIM H3YUCHUEM
MaTeMaTUuKH, GU3UKH, XUMHUH, OUOJIOTUH B 00I1e00pa30BaTeIbHBIX
OpraHMU3alusIX ¢ UCIOIb30BaHUEM HH(GPACTPYKTYPHI, CO3IaHHOM B paMKax
HalnMoHanbHOTro npoekTa «Obpazoanue» (KBantopuymsl, [T-kyos1, Touku
pocta u ap.) (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr _sozd klassov_tehnol i en profilej 2025.pdf

e Meroanueckue pekoMeHaauu. Opranuzanus B3aumoaencteus “llkona —
BY3 — npenmnpusitue” (2025 r.) https://edsoo.ru/wp-
content/uploads/2025/09/mr _sh v _p 2025.pdf

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




e Meronunueckuii keiic. CuierieHHOE HacieaoBaHue npusHakoB. buonorus. 10
kiacc (2024 r.) https://edsoo.ru/wp-
content/uploads/2025/01/biologiya_mk sczeplennoe nasledovanie priznako

v.pdf

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET
e bubmmoreka LIOK https:/m.edsoo.ru/7f413368
e CBEPOBPA30OBAHUE
https://sbereducation.ru/?ysclid=mqs5zf94s1190911577
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