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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICNICHHs] TOAXO0JA0B K (OPMHUPOBAHUIO COJEpPKAHUS Yy4yeOHOTo TMpeaMeTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHUE CHCTEMBI CPEIHEro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B MTO3HAHUHU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTIpeJIeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeruy OOy4YeHHs, BOCHUTAHUS U Pa3BUTUSA OOYYAIOIIMXCS CpEICTBaAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopenesieHue 1o pasiejaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 0O0pa30BaTEIbLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmnporpaMmMme mo OuONIOTMM TaKXe YUYUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHITMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWHU, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUMW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALMN JIMYHOCTH, SKOJOTUYECKOTO MBIIIJIEHUS, PEACTABICHUIN O 3J0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPHUpPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOLIECCOB B MPOrpaMMe MO OMOJIOTHH YAEIEHO BHUMAHUE HMCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTHYECKH
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTHIO 00ECTICUCHUS



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHE cpelHero o0IIero oOpa3oBaHUS 3aHUMAET BAXKHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIA: TO3HaHUS  3aKOHOB  JKMBOM  MpUpOnbl, (OpPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
KU3HH, SKOJIOTHYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl PELICHHs] BOCIIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpaluud OHOJOTMYECKHX 3HAHHMM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeamMera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp>KaHusA, MPEACTAaBIEHHOTO B Mporpamme o
OHnoNIOTHN.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, ONPEACISAIONINE aJCKBATHOE TOBEACHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUeCKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUs] 3HAHUA 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouonormueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus yuyeOHoro npeamera «buosorus» Ha 6a30BoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYyYHOW KapTHHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUe Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, MHTEIUICKTYaAJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHE YMEHUU OOBSCHSITH U OLICHUBATH SIBJICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWUW IS TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYPHbI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHME W COONIIOICHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero oOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydennsi 6uoaoruy Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCcs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hexemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4yHOW KapTUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW TTPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONIMCAaHHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpraHU3AINU
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMUYECKHUE DJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpPaIbHBIX BemlecTB B KieTke. I[loanepikanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHnmble ¥ 3aMEHUMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEPTUYHAS CTPYKTypa). XHUMHUECKHE CBoOWcTBa OenkoB. buonoruueckue
byHKIIUU OETKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoOHOcaxapuabl  (TJIIOKO3a, pubo3a ©  JAe30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢GyHkuuu aunuaoB. CpaBHeHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HyxneunoBsie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpUM W T1iactun. Bunbl mactun. HememOpaHHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. DyHKIIMM OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllsann, M. llneitnen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammel:  «PacripeneneHue  XUMUYECKUX J3JEMEHTOB B HEKHUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOIEH.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJEKYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmenta», «Hyknennonsie kucnotsl. JJHK», «Ctpoenue MoseKybl



AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTENbHON KIETKN», «CTpoeHue MPOKAPUOTUYECKOU KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnapaTrbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHas pabota Ne 2. «M3ydyeHue CTpoeHHUS KIETOK PACTCHHUIA,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MEeTa00Iu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BemecTB: aBTOTPOQHBIN U reTepoTpodHbiii. Pons dhepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €r0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

XeMoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJMPOBAaHHE DHEPrUM B KIJIETKE. OTambl SHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHMCIIEHUE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanus reHetmdeckoil uHPoOpManuu B KIETKE. | @HETHYECKHH KOJ W €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexnetounsie Gpopmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
NBanoBckuit). (OCOOEHHOCTH CTPOEHHMSI W JKM3HEHHOTO IIMKJa BHPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodwunakruka
pacnpocTpaHEHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbiios, . U. UBanosckuii, K. A. Tumupszes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«Ctpoenre u QpyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHHe KIETKu», MoJenb cTpykTypbl JTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

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

[Iporpammupyemast ruGenb KJIETKU — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpraHU3MOB, €r0 3HAUECHUE JJIs1 CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, nmpoucxonsinne Ha CTaausix Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMAaTOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOreHe3). OMOpPHOHAIIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
MOCTAMOPHUOHAIBHOTO PAa3BUTHA: MpsIMOE, Hempsimoe (IMYMHOYHOE). Brnusaue



CpeIlbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHUi», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsimoe u HenpsAmMoe pa3BUTHE», «]'aMeTOreHe3 y MIICKONUTAIOMNX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmetadazHON XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS TIOJIOBBIX KIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBeHHOCTH M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TCHETHKA. MeETOJbl TEHETHUKH (THOPHIOJOTHUCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBbIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuiHOe CKpellMBaHUEe. 3aKOH €JIMHO0-00pa3us THOPHUAOB IIEPBOTO
nokoyieHusa. IlpaBuno JOMHUHUPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTMdecKWe  OCHOBBI  JUTHOPHIHOTO  CKpEIIMBAHUS.
AHanuzupytouiee ckpenmpanue. Mcnoib30BaHre aHATU3UPYIONIETO CKPEIIMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEJOBAaHUIO T'eHOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHas TEOPUS HACJIEACTBEHHOCTU. [ €eHETHUECKUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIIMYECKas, W3MeHUYMBOCTh. KomOuHaThBHas
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MpUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM nu3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnenacTtBenubie 3a0ojeBaHUsS 4YEJIOBEKA: TCHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOW MperpacnoyioKEHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TCHETHKH B MIPEAOTBPAICHUY U JICUEHUU TeHETUUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
LIATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHHS W €ro LHUTOIE€HETHYECKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuoTumbl YelloBeKa W KUBOTHBIX», «BHIbl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nmomunupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct



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

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlabopatopHas pabota Ne 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y apo30¢uibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax NPOUCXOXKIEHUS U MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. biIm3kopoaCTBEHHOE
CKpelmuBaHue — UHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YHCTBIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TNOJMIUIOUIOB. JIOCTMIKEHMsSI CEeINeKLUUU pAaCTEHUM, XUBOTHBIX U
MHUKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KiloHHpoBaHWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okoyoruueckue W dTtudeckue  mpoomempl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEeXHOMOTHHY, «KileTouHble KyIbTypbl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopynoBaHue: MyJISKU TUIO0B U KOPHETIIO0B TUKUX (POPM U KYJTBTYpPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHUS CEJEKIMH PAcTEeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochulkn BO3HMKHOBEHHSI HBOJIOIUOHHOW TEOPHUH. OBOJIOLIMOHHAS
Teopust U €€ MeCcTO B OUOJIOTHHU. BiusiHue >BONIOIMOHHONW TEOpUU HA Pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3NTUUUS SMOPHOHOB Ppa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IyTeH Yy BCeX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymue cuiibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupoje. MyTallOHHbIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. V301Ut 1 MUrpanus.

EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MIPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUO-aJANI TAIUH.

Bun wu BumooOpazoBanume. Kputepum Buma. OcHOBHbIE  (OPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

MakpoaBomorusi.  PopMbl  IBONIOIUU:  (DUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BONIOIUN.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAS padaLus.

JlemoHcTpanum:



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

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOprOBI 32
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmkymue cunbl 3Bomonun», «Kapra-cxema wMapuipyra nyrtemecTBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUTIOIOB U CeMsH, KoJuleKus «l[Ipumepsl 3alUTHBIX MPUCIIOCOOJIEHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTtanuu (OpMbI KPBIILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

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

JlaGoparopnas pabora Ne 2. «Onmcanue mprCcIoCOOJEHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: abuoreHe3 W mMaHCHepMus. XUMHUYECKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. IlepBble KIETKH U HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUM, CHIIYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so030iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUN, MEJIOBOM.

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
ABOJIIOLIMM PACTUTEIBHOTO U JKUBOTHOTO MHUpa. ApoMopdo3bl y pacTeHUd u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH YejoBeka. Meroabsl H3ydeHHs aHTpororenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3FOTOBIICHUE OPYAUI TpyAa, MBILIUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacrpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIus.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3uaTcko-amepukaHckasi).  UepTbl  MPUCHOCOOJICHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX pPAC K YCJIOBHMSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoOBpeMEHHash CHUCTEMa OpPraHUYECKOrOo MUY,
«CpaBHEHHE AaHATOMUYECKHX YEPT CTPOCHHS YEJIOBEKAa U UYEITOBEKOOOPA3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTHYECKMX HAaXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuue moam», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHHUST KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowmna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «Dopmbl
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[Tpaktnueckast pabora Ne 1. «l3yueHne nckomaemMbIx OCTaTKOB PacCTeHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «DBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OpPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MMOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

AOGuoTtndeckue (HakTophl: CBET, TEMIIEpPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSIUNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «®@otonepuoausm», «llomynsauum», «3aKOHOMEPHOCTH poOCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas pabota Ne 3. «Mopdonoruyeckne 0cCOOEHHOCTH PacTEeHUN W3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha poCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizm B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PEAYIEHThI. KpyroBOpoT BEIIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckue (muIEeBbIe) YPOBHU OKOCHUCTEMBI. [lumieBple Iemu U CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpupoHbIe PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHUCTEMa XBOHHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

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

buopaznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3eMIIe.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEMIECTB W OMOTEOXMMHYECKHUE ITUKIIBI JIEMEHTOB (yTIepo/ia,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanbHbIE YKOJIOTHYECKUE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBAa YCTOMUMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuiel u cxembl: «llumeBbie nenu», «buoreHo3: cocTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemu mmranmsy, «IKoJoTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHBIE  BO3JICWCTBUSA HaA IpUpody», «BaxHenmume HCTOUYHUKU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi cOCTaBIIAIOMIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue >ku3Hu B Ouochepe», «O30HOBBIM dKpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoAe».

ObopynoBanue: MoJenb-anmanKanus «TUnUuHble OHOLEHO3bI», Trepbapuit
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX  KYJIBTYp», TepObapuu W KOJUIGKIMH pACTEHUH U
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepaunu, H300pakeHUs OXpPaHSAEMbIX BHUIOB
pPaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBLIETO
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolmMMHUCA TNpPOrpaMM cpeiaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHWYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MpeaMeTra «buosiorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHUX YOEKICHUM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIMYHWE OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTarOTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMH COLUOKYJIBTYPHBIMU, UICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IpOIlECCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY WM MPABOMOPSAKY, YEIOBEKY TPyJa M CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pe3yibTaThl OCBOCHUsI ydeOHoro mpeamera «buonorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAAUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, pacIIMpeHUe >KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YJIEHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOU U BOJIOHTEPCKOMN JIEATEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJOTHUH, TOHMMAaHUS 3HAYCHUS OWOJIOTMM B TIO3HAHUM 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMNCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKHW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHpPY, BKIIOYAs ICTETHKY ObITa, HAy4YHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUYECKON JTMIHOCTH;

5) ¢pusuyeckoro BOCHUTAHUA, (POPMHUPOBAHMUS KYJILTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0J1ATONOTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATHUM U OTHAbIXa, peryisipHas ¢uzndeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBEJICHUS B CUTYallUsIX, YIPOXKAIOIIUX 3J0POBBIO U KU3HU JIIOACH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYA0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIIBHOCTU TEXHOJOTMYECKOM M COLHUAIBbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCHOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIE KU3HECHHBIC TUTAHBI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHHI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIICHUE YPOBHS OKOJOTHYECKON KYyJIbTYpPhl: MPUOOpPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUSA TIPU PEIICHUH TPOoOJIeM, CBS3aHHBIX C PalMOHAIBHBIM
NPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBbIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPAaHY BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTHO3UPOBATh HEOJArONPUSITHBIE AKOJOTHYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM W COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIESTETBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKU M OOIIECTBEHHON MpPaKTUKH, OCHOBAHHOTO Ha JUAjore
KYJBTYP, CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

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

MOHMMaHWEe chneru@UuKd OWOJIOTUM KaK HayKd, OCO3HaHus €€ poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpPaHEHUS TPUPOJIHOTO PABHOBECHS;

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOMCKA MyTEeH BBHIXO/Aa M3 III00ATBHBIX IKOJIOTHYECKUX MPOOJIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJISX
MOBBIMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAYyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MMOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXAIOIIEr0 MUPA U MPOUCXOIANINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MMOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JIeM B peabHBIX KU3HCHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUI0, K AKTUBHOMY IIOJYYEHUIO HOBBIX 3HAaHUM MO OHOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCHUIUTMHAPHBIE (MEXKIIPEAMETHbIE) 00IeHayYHbIe TMOHATHS, OTPaKarollue
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe, HM3MEpPEHUE, OKCIEPUMEHT H  APYIHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIE MEXAUCIUTUTMHAPHEIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3ynbTaThl OCBOCHHSI MPOTPaMMbl CPEJHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEeJIbHbIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalM3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTHYECKOTO MBIIUICHHUS
(aHaynuza, CUHTE3a, CPAaBHEHMSI, KiaccupUKaIuu, 0000IIeHNs ), paCKPbIBATh CMBICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUHU HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LEISMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS OObsICHEHUS (DAaKTOB U SIBJICHUM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH M NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOYEHUS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaK)K€  NPOTUBOPEYMI  Pa3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C yU4ETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMOJICHCTBHSI;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIIE0OBATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIILHOMY IIOMCKY METO0B PELICHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalHUsIX, B TOM YHCJIE TIPHU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOU
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyUEHHbIE B XOJE PpEIICHUs 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJISATh LEJIECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYI0 U NPAKTUYECKYIO 00J1acTu
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpeIjiaratb OpUTHHAIbHBIE MOJIXOJbl U pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOW JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MIPEACTABICHHSI, KPUTUUECKH OIICHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM Il BBIIOJHEHUSI yU4eOHBIX
3ajiay;

npuOOpeTaTh OIBIT KCHOJIB30BAHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAy4YHBIA S3BIK B KayecTBE CpeACTBa mpu pabdoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pAacloO3HAaBaHWS W 3aHUTHl  WH(OpMaIuy,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WM JIMCKYCCHUU TIO CYIIECTBY OOCYXJaaemMoil TeMbl (YMEHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEANOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU GopMe hopMyIupoBaTh CBOM BO3PAKEHHUS;

pa3BEPHYTO W JIOTUYHO HM3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI U penIeHUU OUOJIOTHYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHKy M METOJbl COBMECTHBIX NEUCTBHM C yd4&€TOM OOIUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHW30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3ybTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/ularatb HOBBIE IIPOEKTHI, OLIEHHMBATh HIAEHU C TO3ULUUNA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJaeHre YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IMOCTYNKAaX MO OTHOLICHWIO K KUBOM NPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pELICHHUS MpoOsiieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

coco0CTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCHTb KOPPEKTHBBI B AESATEIBHOCT,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuieKCHM AJisi OLEHKU CUTyalllu, BhIOOpa
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHU)KCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBHl APYIMX IIPM AaHAIN3E pe3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynabTaThl ocBoeHUs nporpamMmmel COO mo Ouojoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B Pa3jIMYHBIX yYE€OHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U PO OMOJIOTUU B CUCTEME HAyYHOT'O
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS )KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB M IpeBpalleHue
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKLNA), HACIEACTBEHHOCTh, N3MEHYMBOCTD, POCT U
pa3BUTHE;

yMEHHME Hu3JIaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u ydyenus (0 LeHTpax MHOrooOpasusi u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYEeHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCIATH CYHUICCTBEHHBIC MPU3HAKA BHPYCOB, KJIETOK MPOKAPUOT H
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKOro oOMEeHa, XEMOCHHTe3a, MHTO3a, MeHo03a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecredeHus Oe30MacHOCTH CBOETO 3J0POBbs U 3I0POBBSA
OKPY>KaIOIIUX JTIO/ICH, COOMIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOMICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpeCKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PEHHsI, O BKJIAJ€ POCCHUCKUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOTIONMS, ABIKYIINUE CUJIBbI ((DaKTOPBI) IBOJIIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIONMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEMbIMH BEIUYHMHAMU, OOBSICHEHHE MOTyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMAaxX, AHTPONOTECHHBIX W3MEHEHUU B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1enplo obecriedeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

YMEHHUE peliaTh dJIEMEHTApHbIE OMOJIOTMYECKHUE 3a/1aud, COCTaBIISATH CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATh HWHOOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edsoo.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 0 https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 3 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosanuyecTBO 4acoB
Kour IIpak DJIeKTPOHHbIE Buapl geatenbHocTU
Ne 0Jb THYec UH(pPOBbLIE
Tema ypoka P bp
n/n Bceero HbIE KHe o0pa3oBaTe/ibHbIE
pado paGor  pecypchl
Thbl bl
PackpblBaTb coaepiKaHNe TEPMUHOB U
NMOHATUIN: HAY4YHOE MMPOBO33PEHME,
Hay4yHaa KapTMHa MMUpPa, Hay4YHbI meToz,
Eut6 OK rmnoresa, Teopus, MeToabl
HOJIMOTEK
nmaoTeKa I nccnenoBaHUA. XapaKTepusosaTb
https://m.eds00.ru/86
B1ONOIUI0 KaK HayKy, ee MecTo M posib
buosorus B cucreme Hayk 1 3e6122
cpeaun opyrux ecCTeCTBEHHbIX Hayk.
https://m.eds00.ru/86 I‘Ip Py 6 y
epe4ncnaTb pasaenbl buonornn B
3e632a P PasA
COOTBETCTBUE C 06bEKTaMM U3YYEHUS.
HasbliBaTb BaHeMLne oTpacau
BMONOrMUECKMX3HAHWIA 1 33434,
cToawme nepen 6uonornenXXl B.
MeTo bl TO3HAHUS KHBOK PacKkpbiBaTb cogepaHune TepMUHOB U
npuposl. [IpakTuueckas MOHATMI:HaYUYHbIA MeTo4, MeToApbl
bu6mmoreka [JOK
paborta Ne 1 «Vcronp3oBanue uccnenoBaHuA. XapakTepmnsoBaTb
1 0.5 https://m.eds00.ru/86 o
Ppa3IUYHBIX METOIOB TIPH 36612 OCHOBHbI€ METO/Ibl NO3HAHUAMKUBOW
e
U3y4EHUH OMOIOTUYECKUX npupoAapl: HabNloAEHNE, IKCNEPUMEHT,
O6LCKTOB» onncaHume, nsmepeHune
buonornyeckne CHCTEMEL, 1 bu6nmoreka [JOK MprBoanTb NpuMepsbl Buocnctem
MPOLECCHI U UX U3YUYEHUE https://m.edsoo.ru/86 pa3HOro ypoBHA OpraHM3aLun 1



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564

XUMHYECKHU COCTaB KIJIETKH.

Bomau MHHCPAJIBbHBIC COJIN

3e6564

bu6mmorexa [IOK
https://m.edsoo.ru/86
3e674e

CPaBHMBATL NPOAB/IEHUA CBOMCTB
YKMBOTO Ha pa3HbIX YPOBHAX.
XapaKTepn3oBaTb OCHOBHbIE NPOLLECCHI,
npoTeKatowwme B bBocmucremax: obmeH
BELLLECTB M MPEBPALLEHMNE SHEPTUM,
CamoBOCNpon3BeeHME,
camoperynauma, passutue. Cobaoaato
npasuaa 6epeHoro oTHoLWeHUA
KXXMBOW Npupoae

PacKpbiBaTb coaeprkaHMe TEPMUHOB U
NOHATUI: 3/1eMEHTbI-OUOTeHbI,
MaKpO3/1eMEHTbI, MUKPO3/IEMEHTbI;
MWHepasibHble BELLECTBA, MOJIEKY/a
BOZbl KaK AMN0/b, BOAOPOAHbIE CBA3Y;
rmapoduabHble U rnapodobHble
BellecTBa. [lokasblBaTb €4MHCTBO
3N1E€MEHTHOTO COCTaBa KaK 04HO u3
CBOWCTB ¥MBOro. PacnpeaenaTtb
XUMUYECKME 3/IEMEHTbI NO rPynnam B
33aBUCMMOCTMOT KONMYECTBEHHOTO
npeacTaBMTeIbCTBa B OPraHU3Me;
XapaKTepM30BaTb POJIb OTAE/bHbIX
3NeMEeHTOB. BbIABNATb CBA3b MeXKay
COCTaBOM, CTPOEHMEMMOJIEKY/IbI
XMMMUYECKOTo COEANHEHMA U ero
OYHKUMAMM B KNETK

benxu. CocraB u cTpoeHue
OEJIKOB

but6mmoreka [IOK
https://m.edsoo.ru/86
3e6b72

PackpblBaTb coaepskaHne TepMUHOB U
NOHATUIA:6eNKKN, NoANMEpPbl, MOHOMEPbI,
aMMHOKUCNOTbI,NenTuaHas cBA3b,
noavnenTua, AeHatypaums.



https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

DepMeHThI — OHOJIOTUYECKHE
karanu3aTopsl. JlabopaTopHas
pabora Ne 1 «3yuenue
KaTaJUTHYECKON aKTUBHOCTHU
dbepMeHTOB (Ha mpumMepe
aMUJIa3bl WIM KaTajaasbl)»

Yraeponsl. JIunuasl

bubmuoreka [JOK
0.5 https://m.edsoo.ru/86
3e6b72

bu6mmoreka [IOK
https://m.edsoo.ru/86
3e6870

XapakTepusoBaTb 6ekM KaK Knacc
OpraHUYeCcKnx coeguHeHN;
KnaccnduumpoBaTb MX NO CTPOEHMIO
(rnobynapHble u dpubpunnsapHbie 6enkun),
NnepeyncnnTb U XxapakTepmsosaTb
dYHKLMK Benkos

PackpblBaTb cogep:kaHne TePMUHOB U
NMOHATUIA:YrNeBoAbl, MOHOCaxapuabl,
Ancaxapuabl, noancaxapuabl, rKo3a,
pubosa, ae3okcnpmbosa, caxaposa,
JIaKTO3a, Ma/1bTO3a, LLe/1/i0/103a
(kneTuaTKa), Kpaxman, rUKOreH;
JMNUAbI, TPUrMLEepuabl (*Kupbl, Macna),
docdonmnuabl, creponabl.
XapakTepusoBsaTb yrnesoabl, AMNNAObI
KaK K1aCCoOpPraHNYecKmx CoeAUHEHUM.
Knaccnduumpoatb yrnesoabl U AMNUAbI
Mo CTPOEHMIO; NePeYncnaTb GYHKLUUK
yrn1eBofoB U AIMNNA0B

HyxknennoBeie kucinotel. ATO

bu6mmoreka [JOK
https://m.edso0.ru/86
3e6d5c¢

PackpblBaTb coAepKaHNe TEPMUHOB U
NOHATUIA: A€30KCUPUBOHYKNENHOBASA
kucnota (AHK), puboHyknenHoBsas
Kucnota (PHK), Hykneotua,
NOJIMHYKNEOTUAHAA Lenb
(monnHyKkneotna), KOMNIEMEHTapPHOCTb,
dyHKRUMM OHK (xpaHeHune 1 nepenaya
HacneacTBEHHOM MHGOPMALLMK); BULI
PHK (MHpopmaLmoHHas, TpaHCNopTHas,
pubocomanbHan); ageHo3nHTpubocohat
(ATD), makpospruyeckas ceasb.



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c

I/ICTOpI/IH U MCTOABI U3YUYCHHUA
kiaeTkH. Knerounas TCOpHUA

bubmuorexka [JOK
https://m.edsoo.ru/86
3e6e88

XapaKTepusnmpoBaTb HyK/JeMHOBbIE
KMCNOTbI KaK XMMUYECKME COeANHEHUA U
HOCUTENIN HacNeACTBEHHOM
nHpopmaunn. OTMeyaTb 0cO6eHHOCTU
CTPOEHUA MONEKY/T HYKNENHOBbLIX KUCNOT
(OHK, PHK) n AT®. CxemaTnuecku
n306parkaTb CTPOEHWNE HYKNEOTUAOB,
MONEKYN HYKNEUHOBbIX Kucaot, ATO

PacKpbiBaTb cogeprkaHMe TEPMUHOB U
MOHATUIN: KNETKa, LUTOJIOTUSA;
pacKpbiBaTb COAEPKaHME MOIOKEHUN
KNeTo4yHoM Teopun. MNepeumncnatb n
XapaKTepM3oBaTb OCHOBHbIE METOAbI
N3y4yeHuUA KNEeTKU: (NpuroToBieHme
Cpes30B, OKpaLUMBaHue,
MUKPOCKOMMPOBaHue,
LueHTpUdyrnpoBaHme, KynbTUBUPOBaHUE
KNETOK U TKaHel

10

Kinetka xak 1mieoctHast >xuBas
cucTeEMa

PackpblBaTb coAepiKaHNe TEPMUHOB U
NOHATUIA:KNETKU (3yKapuoTmyeckas,
NpoKapMoTMyeckas),naasmaTnyeckan
membpaHa (nf1asmanemma),
IIMKOKAJIMKC, TPAHCMOPT BELLECTB
(naccuBHBbIM, aKTUBHbIIA), 3HAOUNTO3
(dbaroumTo3, NMHOLMTO3), IK30LMUTO3,
KNIETOYHAsA CTEHKA, HyK/eona,
CpaBHMBaTb MmexKAay coboit
3YKapMOoTMYECKME UMPOKaPUOTUYECKME
KJIETKM; OTMEYaTb CXOACTBO U pa3numa
B CTPOEHWM KNETOK BaKkTepuii,



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88

YKMBOTHbIX, PaCTeHMI U rpnuboB

11

CrpoeHnue 3ykapuoTUYECKON
kJeTku. JlaboparopHas pabota
Ne 2 «3yuenue crpoeHus
KJIETOK PacCTEHHUI, J)KUBOTHBIX,
rpubOB U OaKTepuii oA
MHUKPOCKOIIOM Ha FOTOBBIX
MUKpoIpenaparax 1 ux
ONMCAHUE»

0.5

bubmuorexka [JOK
https://m.edso0.ru/86
3e6ff0
https://m.edso0.ru/86
3e716¢

PacKpblBaTb coAepiKaHNe TEPMUHOB U
NOHATUI:LMTONIA3Ma, OpraHouabl,
saHAonnasmaTnyeckascetb (3NC),
annapat Fo/bAXKK1, NMM30COMbI, BAKyO/b,
MWUTOXOHAPUU, NNACTUAbI (X7I0PONNACTbI,
XPOMOMNIACTbI, IeMKONAACTbI),
pnUB0oCOMbI, MUKPOTPYOOUKK, KNETOYHDIM
LeHTp (LeEHTPOCOMA), PECHUYKH,
XTYTUKMN, BKAKOYEHWA, A4PO, A4epHas
060/104Ka, Kap1oniasma, XpPOMaTuH,
AOPbILWKO, XPOMOCOMbI. ONKMCbIBaTb
CTPOEHME 3YKaPUOTUYECKOMN KNETKU NOo
n306paxKeHMaM M Ha MUKponpenapaTax;
KnaccuouumpoBaTb OPraHoMAbIB
33aBMCMMOCTM OT 0cObBeHHOCTEN MX
CTpoeHun (0o AHOMEMBPaHHbIE,
AByMeMbpaHHble, HemembpaHHbIe);
onucbIBaTb GYHKLMK KaxKkaoro
opraHonaa B KneTke. XapaktepusosaTtb
KNETOYHOEe AP0 KaK MEeCTO XpaHeHus,
nepeaaun (yaABoeHMe XpoMoCcom) u
peanusaunn (TpaHcKpunums)
HacneaCcTBEHHOM MHGOPMALLUM KNETKU.
MepeyncnaTb U ONUCbIBATb KOMMOHEHTbI
A4pa 1 nx eyHKumMn; CxematuyHo
n306paxKaTb CTPOEHUE PACTUTENLHON U
XMBOTHOM KneTkn. O6bACHATb
6uonornyeckoe sHaveHme TpaHcnopTa
BELLECTB B K/eTKe



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

12

13

14

OOMEeH BELIECTB Ui
METa00JIN3M

dorocuHTE3. XEMOCHUHTES

DHepreTudeckuii oOMeH

bubmuorexa [JOK
https://m.edsoo.ru/86
3e766¢

bub6mmoreka [IOK
https://m.edsoo.ru/86
3e7c98

bu6mmorexa [IOK
https://m.edsoo.ru/86
3e7aae

PackpblBaTb coAep’KaHNe TEPMUHOB U
NMOHATUI: 0OMEH BeLLEeCTB U
npeepaleHne sHeprum (Metabonumsm),
ACCUMUAALMA, NNACTUYECKNN 0BMEH,
ANCCUMUNALNA, SHEPTETUYECKUIA 0OOMEH,
doTocnHTE3, HoTONU3,
dochopnnnpoBaHue, NnepeHoOCHMK
NPOTOHOB, XEMOCUHTE3

. OnucbiBaTb GOTOCKMHTES, NpoLLECChl,
npoTeKalLine B CBETOBOM M TEMHOBOM
¢dase. BblfaBAATb NPUUNHHO-
CNeAcTBEHHbIe CBA3U MeXAay
MOr/IOLLLEHMEM COJTHEYHOM SHEPTUM
XN0OPOPUANOM U CUHTE3OM MOJSIEKYN
AT®. CpaBHMBATb UCXOAHbIE BELLECTBA,
KOHeYHble MPOAYKTbl U YC/IOBUA
NPOTEKAHUA peaKunii CBETOBOM U
TeMHoBOM ¢$asbl OTOCMHTESA;
CpaBHMBATb GOTOCUHTES U XEMOCHHTES.
OueHunBaTb 3Ha4YeHUe GOTOCMHTE3a U
XEMOCHHTE3a 415 }KU3HU Ha 3emne

PackpblBaTb cofepiKaHNe TEpMUHOB U
MOHATUIA: SHEPreTUYecKunii obmeH,
FIMKONN3, MONIOYHOKMUC/I0€ BPOrKEHME,
cnupToBoe bpoKeHne, bruonormyeckoe
OKMUC/IeHNe, KNEeTOYHOe
AblxaHueanccumunauma, bepmeHT.
XapaKkTtepusoBaTb 06MeH BELLECTB U
npespaLleHve sHeprum (metabonnsm)
KaK O4HO UX CBOMCTB KMBOTO.



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
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Mepeuncnatb ocobeHHOCTH
NIaCTUYECKOTO U IHEPreTUYecKoro
obMeHa B KNneTke; ycTaHaBAMBaTb
B3aMMOCBA3b MEXAY HUMU. PasnnyaTtb
TUMNbl 0OMeHa BeLLEecTB B KNeTKe:
aBTOTPOdHbIN M reTepoTpodHbIi.
OnucbIBaTb 3Tanbl 3HEPreTMYecKoro
obmeHa (NoAroToBUTENbHbIN,
6eCcKMCNoPOaHbIA, KUCNIOPOAHbIN) U
CpaBHMBATb UX MeEXKAY CObOiA.
XapaKTepun3oBaTb peakunm rnKoansa,
6pOKEHUA, KNETOYHOTO AbIXaHWSA;
BbIABNATb NPUYNHHO-CNEACTBEHHbIE
CBA3W MEXAY IMUKOIN30M, KNETOYHbIM
AbIXaHWEM U CUHTE30M MONEeRYNATS,
CpaBHUBaTb 3G PEKTUBHOCTb
6€eCKNCNOoPOAHOTO MKMCNOPOAHOTO
aTanos

15

JKM3HEHHBIN UK KIETKH.
Jlenenue kiaeTku. MuTo3.
JlaGopatopHas pabota Ne 3
«Habmonenne Muto3a B
KJIETKaX KOHUYMKa KOPEeITKa
JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/86
3e7dc4

PacKpbiBaTb cogeprkaHMe TEPMUHOB U
NOHATUN:KNETOUYHbIN UUKA, MHTepda3a,
peaynanKkauma, XpoMocoma, KapmoTun,
rannouaHbli, ANNAOUAHbBIN
XPOMOCOMHbIN Habop, xpomaTuabl;
MWTO3 ero cTagmu: npodasa, metadasa,
aHadasza, Tenodasa. OnucbiBaTb
YKM3HEHHbIM UMK KNEeTKU; NepeymcnaTb
N XapaKkTepusoBaTb Nepuoabl
KNETOYHOro LMKNA, CPaBHUBATb UX
meKay coboi. OnNucbIBaTb CTpoeHUe
XPOMOCOM, KapMOTUNOB OPraHN3MOB,



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4

16

Buocunres 0enka. Peakuus
MaTPUYHOTO CHHTE3a

bu6mmoreka [JOK
https://m.edsoo.ru/86
3e796e

CpaBHMBATb XPOMOCOMHbIE Ha60pb|
KneTtoK. CpaBHMBATb CTAaAUMN MUTO3A.

PackpbiBaTb cogeprkaHne TEPMUHOB U
MOHATUI: FeH, FEHETUYECKUI Koa,
MaTPUYHbINA CUHTE3, TPAHCKPUNLUMA,
TpaHCNAUMA, KOAOH, aHTUKOAO0H,

17

Tpaucasius — OUOCHHTE3
Oenka

bu6mmoreka [IOK
https://m.edsoo.ru/86
3e796e

pnbocoma, UeHTpanbHas 4Orma,
MoneKkynspHasa buonorna. Onpeaenatb
CBOICTBA reHETUYECKOro Koaa
(TpMnNNeTHOCTb, 0AHO3HAYHOCT,
BbIPOKAEHHOCTb, YHUBEPCANbHOCTb,
HenepeKkpbIBAeMOCTb, HENPEPbLIBHOCTL).
OnucbIBaTh 3Tanbl peannsaumm
HacneAcTBEHHOM MHGOPMaLIMK B K/ETKe.
CpaBHMBaTb peaKkLMm MaTpMYHOro
cuHTesamosnekyn PHK u 6enka B Knetke

18

19

Hexknerounsie hopmbl )KU3HU
— BHUPYCHI

(DOpMBI Pa3MHOKCHU A
OpTraHnu3MOB

bu6mmoreka [JOK
https://m.edsoo.ru/86
3e7540

bu6mmoreka [{JOK
https://m.edso0.ru/86

PackpblBaTb coaepKaHNe TEPMUHOB U
NOHATUIA: BUPYC, BUPYCOIOTUSA, KAancua,
6akTepuodar, Bupyc uMmyHogedmumnTa
yenoseka (BMNY), oHKoreHHble BUPYChI.
XapaKkTepunsoBaTb BUPYCbI KaK
HEKNeTOUYHYOPOPMY KU3HU;
0COBEHHOCTU CTPOEHMUA U
KU3HeLeATeNbHOCTU BUPYCOB.
OnuMCbIBATb *KMU3HEHHDIM LUK BUPYCOB
UMMyHoZedbULMTa YENOBEKA; Pa3INYaTb
Ha pucyHKax BTM ((Bupyc TabauHom
MoO3auku), baktepmodar, BUY

PaCKprBaTb cogepaHume TepmMmmnHoOB U
I'IOHFITMVIIpB3MHO)KEHI/IE, KJ/10H, Nos10Bble



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
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https://m.edsoo.ru/863e81b6

3e81b6
https://m.edso0.ru/86
3e83le

KNeTKU (rameTbl), ANLLEKNETKa,
cnepmaTtosous, 3UroTa, geneHune
HaZBoe, NOYKOBaHWe, CNopynaLmA,
dparmeHTauma, BereTaTuBHoe
pa3MHOKeHWe, ceMeHHoe
pa3MHOXeHWe, onblaeHne, ABoMHOoe
0onno040TBOPEHUE, NONOBbIE XKeesbl,
CEMEHHWKM, ANYHMKMK, ON0A0TBOPEHME
(HapyKHOE, BHYTpPEHHEE).
XapakTepusosaTb 0COBEHHOCTU U
3Ha4yeHWe 6ecnosioro 1 NOJ0BOro
cnocob0oB pasmHoMKeHUs. BbiaenaTtb
BUAbl 6€CN0N0ro Pa3sMHOXKEHMS;
BbIABNATb B3aMMOCBA3N MeEXAY
dbopmamn 1 cnocobamm pasmHOXKEHUSA,
N X BUONIOTMYECKMM 3HAYEHMEM.

bu6mmorexa [IOK

PackpblBaTb coAepiKaHNe TEPMUHOB U
NMOHATUI:MEeN03, KOHbIOrauus
XPOMOCOM, NepeKpecT (KpoccuHrosep)
XPOMOCOM, rameTbl. XapaKTepmn3oBaTb
Meno3 KaK cnocob KneTtoyHoroaeneHus;

20 Meiios https://m.edso0.ru/86 .
ONMnCbIBaTb MeNO3 NO CTaANAM;
3e7fda .
CpaBHMBATb CTa AN MENO3a N MUTO3a.
PasnnyaTb Ha pUCYHKax CTagmMn menosa;
pPacKpbiBaTb 6VIOI10I'M‘-IECKO€ 3Ha4YeHune
merosa
OO6pa3oBaHue U pa3BUTHE Bnagetb npuémammu BereTaTMBHOroO
bu6nmoreka [JOK "
MOJIOBBIX KJIETOK. Pa3MHOEHUA KYJbTYPHbIX PACcTeHWU (Ha
21 0.5 https://m.edso0.ru/86

Omo10TBOpPEHHE.
JlaGopaTtopnast pabota Ne 4

3e81b6

npMMepe KOMHATHbIX). XapaKkTepusoBaTtb
NONOBbIE KNETKWN: ANLLEKNETKMY,



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
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«M3yueHune cTpoeHus MOJIOBBIX
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»

CNepmaTo3ouAbl; BbIABAATbL
0COBEHHOCTUN UXCTPOEHMA

22

I/IH,I[I/IBI/II[yaJ'IbHOG Pa3BHUTHC
OpTraHHu3MOB

bu6mmoreka [IOK
https://m.edsoo.ru/86
3e8436

PackpblBaTb coAepskaHne TepMUHOB U
NMOHATUIN: OHTOreHes, ambpuoreHes,
3uroTa, apobneHune, bractomepsl,
mMmopyna, bnactyna, 6aacrouens,
ractpy/sa, Hempy/sa, opraHoreHes;
3apOo/blLLEBbIE/INCTKM: IKTOAEPMA,
mMe3o04epma, SHTOAepMa;
NocTambpUOHabHOE pasBUTHE: NpAMmoe
M Henpsamoe (NNYMHOYHOE);
meTamopd 03, meracnopa, MMKPOCMopa,
NblNbLEBOE 3€PHO, CNEepPMUMU,
3apo/blllEeBbI MELLOK, ABOMHOEe
onnogoTeopeHue. OnpeaenaTts sTanbl
3MBPUOHANBHOTO Pa3BUTKA XOPA0BbIX
Ha cXxemax M npenapartax U onucbiBaTb
NpoLLecchl, NPOUCXOAALIME Ha KaXKa0M
aTane. CpaBHMBaTb Nepnogpl
OHTOreHesa; NPSAIMOoE U Henpsamoe
(nMuymHOYHOE) NocTaMbpUuoHanbHoe
pa3BUTUE, 3apOablLN YEN0BEKA U APYrUX
X0pAoBbIX. O6bACHATL BUONOrMYEcKoe
3HauYeHue PasBUTUA C MeTamopdosom;
oTpuuaTenbHoe BAUSAHUE aNKoros,
HUKOTMHA U APYrUX TePaTOreHHbIX
$baKTopoB Ha pa3BuTMeE 3apodplila
yenoseka. OnucbIBaTb NpoLecc
ABOHOIO ONA0A0TBOPEHMSA Y LIBETKOBbIX



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

pacTeHui

23

['eneTnka — Hayka o
HACJIEICTBEHHOCTH U
U3MEHYUBOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/86
3e86f2

PackpblBaTb coAep’KaHNe TEPMUHOB U
MOHATUI: reH, reHoM, reHoTun, deHoTun,
XPOMOCOMbI, ansenbHble reHbl (annenm),
rOMO3WroTa, reTepo3nroTa,
AOMMUHAHTHbIN NPU3HaAK (reH),
peLeccUBHbIV NPU3HAK (reH), yncras
NvHUA, mbpug,. Mepeduncnats u
XapaKTepM3oBaTb METOAbl FEHETUKN:
rMépMAaONOrnMYEcKuia,
UMTOreHEeTUYECKUIA,
MOJIEKYNSAPHOTEHETUYECKUI;
OOMWHAHTHbIE M PEL,ECCMBHbIE NMPU3HAKM
pacTeHWU 1 XMBOTHBbIX. M0Nb30BaTLCA
reHeTUYeCcKoM TEPMUHONOTMEN U
CMMBOJINKOM aNs 3anmcu
reHOTUMUYECKMUX CXEM CKPELLMBAHUS

24

3aKOHOMEPHOCTH
HACJICI0BAHMS TIPU3HAKOB.
MonoruOpuaHOE CKpeIBaHNE

bu6mmoreka [JOK
https://m.edsoo.ru/86
3e8878

PackpblBaTb coAepiKaHNe TEPMUHOB U
NOHATUN:MOHOrM6pPUAHOE
CKpeLmBaHue, GeHOTUNUYECKUe rpynmbl,
rMbpMaoNorMyecknini MeTog, YncTble
JNIMHUK, LOMUHMPOBAHME reHoB (NosHoe,
HenoJiHoe), paclensjieHme B MOTOMCTBE.
OnucbiBaTb METOAMKY NpoBeaeHuar.
MeHAEeNeMOonNbITOB NO U3YyYEHUIO
Hac/nen0BaHUs O4HOM Napbl MPU3HAKOB Y
ropoxa nocesHoro. PackpblBaTb
cogepraHue 3aKoHOB eanHO06pasua
rmbpuraoB NepBoro NoKoeHMA 1 3aKOHA
pacwenneHus. O6bACHATL rMNoTesy



https://m.edsoo.ru/863e86f2
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JlurubpuHoe CKpeluBaHue.
3aK0H HE3aBUCHUMOIO
HacJIeI0BaHMS IPU3HAKOB

CIrieIuIeHHOE HACIEIOBaHUE
npu3HakoB. JlabopaTopHas
pabota Ne 5 «M3yuyenue
pe3yabTaTOB MOHOTHOPUIHOTO
U TUTHOPUIHOTO CKPEIIUBAHUS
y 1p030(UITbI Ha TOTOBBIX

bub6mmoreka [IOK
https://m.edsoo.ru/86
3e89a4

bu6mmorexa [IOK
0.5 https://m.edso0.ru/86
3e8c60

YMCTOTbI rameT. 3aNncbiBaTb CXEMbI
MOHOIMBPUAHOTO CKpeLLMBaHMA,
06BACHATbL €ro LUTONOTMYECKME OCHOBBI
W pelwaTb reHeTUYeckne 3a4a4m Ha
MOHOTMbpMAaHOE CKpelmBaHme

PacKpbiBaTb coaeprkaHMe TEPMUHOB U
NOHATUIN: ANTMBPUAHOE CKpeLmMBaHMe,
aHaNN3MpPYyoLLEee CKpeLLMBaHMe.
OnwucobisaTb onbITbl . MeHagena no
N3y4yeHMUto HacneA0BaHUA ABYX Nap
NPMU3HAKOB Y roOpOXa NOCEBHOTO.
PacKpbiBaTb cogeprkaHuMe 3aKoHa
He3aBUCMMOrOHacnef0BaHMA
npu3HaKkos. [pumeHsTb
MaTEeMaTMYECKUI PacCYeT C MOMOLLbIO
MeToZa NepeMHOKEHUS BEPOATHOCTEN U
3anuncb C NOMOLLbIO PEHOTUNMYECKMX
paAnKanoB pacLLenieHMA NPM3HaKoB Y
NMOTOMKOB MO GEeHOTUMNY U reHoTUMY.
3anucbliBaTbh CXEMbI
AnMrMbpnaHoOrocKkpeLLmBaHuns, o6 bACHATb
€ro LMUTOoNornMYecKkne OCHOBbI MpeLaTb
reHeTUYecKMe 3aga4m Ha AnurnbpuaHoe
CKpelmnBaHme

PackpbiBaTb coeprkaHne TEPMUHOB U
NMOHATUI: cuenneHHoe HacnegoBaHue
NPWU3HAKOB, peKOM6MHaLI,MFI reHos,
reHeTU4YeCKmne KapTbl XPOMOCOM,
MopraHumaa. HasblBaTb OCHOBHbIE
nonoxeHumAa XpOMOCOMHOﬁ Teopuun



https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60

27

28

MUKpOIIpenaparax»

I'eneTrnka nona. Hacinenosanue
MIPU3HAKOB, CLEIJIEHHBIX C
IOJIOM

HN3MeHUUBOCTB.
Henacnencrennas
W3MEHYHBOCTh. JIabopaTopHas
pabota Ne 6. 3yuenue
MOAU(UKAITMOHHON

bu6mmoreka [IOK
https://m.edsoo.ru/86
3e8c60

bu6mmorexa [IOK
0.5 https://m.edso0.ru/86
3e8efe

HacneacTseHHocTn T. MopraHa;
packpbiBaTb cogeprkaHne paboTobl T.
MopraHa no cuensieHHoOMy
Hacne[0BaHUIO TEHOB U NPUYNHDI
HapPYLLIEHWUA CUENTEHNA MEXKAY FeHaMM.
3anucblBaTb CXEMbI CKpPELLMBaAHNA NpKU
cuenneHHoM Hacneao0BaHUKM, 06bACHATb
NPUYUHbI PEKOMBUHALMN FEeHOB,
onpenensaTb YNCNO FPYNn cuenneHmn
reHOB; peLaTb reHeTUYeCKne 3a4a4n Ha
cuensieHHoe HacnefoBaHme

PacKpbiBaTb coaeprkaHMe TEPMUHOB U
MOHATUI: XPOMOCOMHbI Habop,
ayTOCOMbI, NO/I0BbIE XPOMOCOMbI,
rOMOraMeTHbI NOoJI, reTeporameTHbIN
non, cuenjeHHoe c NoJiom
HacnegoBaHMe NpU3HakoB. O6bACHATL
LMTONOrMYECKME OCHOBbI XPOMOCOMHOIO
MexaHM3Ma onpegeneHns nonay
pa3nnyHbIX opraHnamoB. CpaBHUBATb
3aKOHOMEPHOCTM Hac/eLoBaHUA
NPWU3HAKOB, CLEMN/IEHHbIX U He
cuenneHHbIX cnosom. Pewatb
reHeTUYeCcKMe 3aZa4M Ha HaciefoBaHUe
CLEenAeHHbIX C MOJIOM NPU3HAKOB

PaCKprBaTb cogepaHume TepmMmmnHoOB U
NOHATUIN: NU3MEHUYNBOCTb,
HacneacreeHHaAa USMEHYNBOCTD,
HeHacneacreeHHaAa N3SMeH4YMBOCTD,
MO,CI,Md)VIKaLJ,MOHHaFl M3MEHYNBOCTD,
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W3MEHYUBOCTH, IOCTPOCHHE
BapHAIIMOHHOTO psJa U
BapUAIMOHHON KPUBO»

Hacnencreennasa
W3MEHYMBOCTh. JITabopaTopHas
pabora Ne 7. «AHanu3 MyTanui
y 1p030(UITbl Ha TOTOBBIX
MUKpOTpenaparax»»

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/86
3e8efe

BapWaLUMNOHHbIN pajd, BApUaHTa,
BapMaLMOHHAA KPUBan, NPU3HaK, HOpMma
peaKkunn, KoNNYeCcTBEHHbIE U
KauyecTBEHHbIe MPU3HaKK.
KnaccndumumpoBaTtb BUAbI USMEHYMBOCTU
N BbIABAATb MXBMoNornyeckue
ocobeHHocTW. MepeuncnaTtb cBOMCTBA
MOANDUKALMOHHOM U3MEHUYMBOCTU U
06bACHATL e€ 3HayeHue ans
opraHusmos. Pasnnuatb
KO/IMYECTBEHHbIE M KQYECTBEHHbIE
NPWU3HAKKU; CTPOUTb BapUALIMOHHbIN pAaa,
BAPUALMOHHYIO KPMBYIO, BbIYNCAATD
cpegHee 3HavyeHue NpuU3HaKa

PacKkpblBaTb cogeprkaHue TEpMUHOB U
NMOHATUIA: HAaCNeACTBEHHAnA
M3MEHUYMBOCTb, KOMBUHATMBHAA
U3MeH4YMBOCTb, MyTaLMOHHaA
U3MEHYMBOCTb, MYTaHT, MyTaLUK:
reHHble, XPOMOCOMHbIE, FEHOMHDbIE;
NOANNAONANA, aHEYNNONANA,MyTareHsbl.
XapaKTepu3osaTb HACNEACTBEHHYIO
N3MEHUNBOCTb; POPMYIMPOBATbL 3aKOH
rOMOJIOrMYECKUXPAJ0B B
HacneacTBeHHOM nsmeHumsoctu H. W.
BaBunoBa 1 06bACHATL €ro 3HaYeHueans
61o10rMn U cenekumu.
KnaccuoumumpoBatb MyTaumu: reHHble,
XPOMOCOMHbIE, FEHOMHbIE U NPUBOAUTD
npumepbl MyTaunin. O6BACHATL NPUYMHBI



https://m.edsoo.ru/863e8efe
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T'eHeTHnka yenoBeka

bu6mmoreka [IOK
https://m.edsoo.ru/86
3e8d78

BO3HWKHOBEHUAMYTaUM, PONb
dakTopos-myTareHoB. CpaBHMBaATb BUAbI
MYTaLMi; BbIABAATb NPUYMHDI
HacneaCcTBEHHOM U3MEHUYMBOCTY,
NCTOUYHUKMMYTareHoB B OKpY»KatoLLei
cpese (KocBeHHO). XapaKTepn3oBaTb
BHeAAEPHYI HAacNeACTBEHHOCTb U1
N3MEHYMBOCTb

PackpbIBaTb coaepskaHne TepMUHOB U
MOHATUIA: KAPUOTUM YENOBEKA,
LMTOreHeTUYECKUI MeToa,
reHeanorMYecknin meToa, POAOC/0BHbIE,
6/1M3HEel0BbIN MeTOA, Hac1eACTBEHHbIE
60ne3HUN: (MOHOreHHble, C
HacneaCcTBEHHOM
NpeApacnoNoKeHHOCTbIO,
XPOMOCOMHbIE), MeaUKO-reHeTuYeckoe
KOHCYNbTMpOBaHKe. MNepeuncnntb
0COBEHHOCTU U3YYEHUA TEeHETUKN
yenioBeKa; NPUBOAUTbL NPUMEPDI
Hac/NeACcTBEeHHbIX 601Ie3HElN YeI0BEKa,
XapaKTepn3oBaTb METOAbl UX
NPodUNaKTUKKN; 06OCHOBBIBATb
3HavyeHune megunKo-
reHeTUYECKOrOKOHCY/IbTUPOBAHMS.
BbIABAATb M CpaBHUBATb MeXay cobol
OOMWHAHTHbIE M PEL,EeCcCMBHbIE NMPU3HAKK
yenoseka. CocTaBAATb U aHANN3MPOBATb
POAOCNOBHbIE YeNoBeKa

31

Peseprubriil ypok. O60611eHIE

PackpbiBaTb coeprkaHne TEPMUHOB U



https://m.edsoo.ru/863e8d78
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no teMe «HacinenctBeHHOCTD U
W3MEHYHUBOCTh OPTaHU3MOBY

NOHATUI: Cenekums, copT, noposa,
WTaMM, LOMECTUKaLMA, Nan
OLLOMALUHMBAHWE, LLEHTPbI
MHOroo6bpasmsa 1 NPoUCXoKaeHUA
KY/IbTYPHbIX PacTEHUM U KUBOTHbIX,
rmépuaunsaums,
NCKyCCTBEHHbINOTOOPHa3bIBaTbL U
CpaBHMBATb OCHOBHbIE 3TANbIPA3BUTUA
cenekumu. Msnaratb yuyeHue H. U.
BaBuna0Ba 0 LEHTPax NPOUCXOXKAEHNA
KY/IbTYPHbIX PacTeHMWI; pas3inyaTb
LEHTPbI Ha KapTe MMpPA, CBA3bIBATbUX
MEeCTOMOJIOXKEHME C O4aramm
BO3HWKHOBEHMALPEBHENLLNX
unBMamM3aumii. CpaBHMBATL COPTa
KY/IbTYPHbIX pacTeHuin, NopoLbl
OOMaALLUHUNX *KUBOTHbIX U NX
Ankmxnpeakos. OueHNBaTb PoJib
cenekummn B obecrneyeHnmn
NpPoA0BO/IbCTBEHHOM 6e30NacHOCTH
YyenoseyecTsa

32

Cenekius Kak HayKa M TIpoIiecc

bu6nmoreka [JOK
https://m.edsoo.ru/86
3e9214

PackpblBaTb coAep’KaHNe TEPMUHOB U
NOHATUI:MCKYCCTBEHHbIN OTHOP,
MaccoBbIli 0TOOP, MHANBUAYAbHbIN
oTbop, aKcTepbep, 6M3KOPOACTBEHHOE
CKpeLLMBaHUe, YUCTanA IMHUA, TeTePO3UC,
HepoACTBEHHOE CKpelLMBaHue,
MCKYCCTBEHHbI MyTareHes,
noavnnonabl. CpaBHMBATL pOpPMbl
MCKYCCTBEHHOro oTbopa (MaccoBoro u



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

WHANBUAOYANbHOrO), BUAbI
rmébpuamnsaumm (61M3KOPOACTBEHHOM U
oTaaneHHom), cnocobbl NoyYyeHus
noannaonaos

MeToabl U JOCTHIKEHHS
33 CEJICKLIMU PACTCHUH H
KHBOTHBIX

bu6mmoreka [IOK
https://m.edsoo.ru/86
3e9214

PackpbliBaTb cogeprkaHMe TEPMUHOB U
NOHATUN:BNOTEXHONOTUA, KNETOUYHAsA
WHXKEHEePUS, reHHasnHXeHepus,
KNOHUPOBAHWUE, TPAHCTEHHbIE
opraHusmbl, TMO (reHeTHMYeckn
MOANPULMPOBAHHbBIE OPraHMU3Mbl).
XapaKTepunsoBaTb BMOTEXHONOMMIO KaK
OTpacib NPOU3BOACTBA,
OCHOBHbIEAOCTUKEHMUA BUOTEXHONOTUN B
061acTM NPOMBILIEHHOCTH, CeNbCKOro
X03ANCTBA U MeANUMHbI

buorexHomorus kak OoTpaciib
IMPOU3BOACTBA

34

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34

bu6mmorexa [IOK
https://m.edsoo.ru/86
3e9336

. MepeuncnaTb M XxapaKkTepm3osaTb
OCHOBHbIEMETOAbI U SOCTUKEHWUSA
6uonHkeHepun. Obeyxaatb
3KO/I0rMYECKME N ITUYECKME acNeKTbl
HEKOTOPbIX UccnefoBaHUii B 061actu
6roTexHoNornmn (KNoHMpoBaHus,
MCKYCCTBEHHOrO ON/JI040TBOPEHMS,
HanpaB/IEHHOTO U3MEHEHUA FreHOMa U
CO3JaHNA TPAHCreHHbIX OPraHM3MoB)



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

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

Bcero

KoHuTtpousb
HbIE
padoThI

paxkTn
yecKkmue
padoThI

OcHOBHBIE BHIBI
AesiITeJIbHOCTH YYeHUKA

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

3BOJ’IIOI_II/I}I 1 METOOHI €€
HN3YUCHUA

PackpbiBaTb cogeprkaHune
TEPMMUHOB U MOHATUIA:
3BoAoLMA, nepexogHble Gopmbl,
dunoreHeTnyeckme paapl, BUAbI-
3HAEMUKU, BUAObI-PESTUKTDI,
3aKOH 3apo/blLLIEBOrO CXOACTBA,
O6UoreHeTUYECKMI3aKOH,
FOMONOINM4YHble U aHANTOTUYHbIe
OpraHbl, pyaMMeHTapHble
opraHbl, aTaBU3MblI.
MepeyuncnaTb OCHOBHbIE 3Tanbl
pPa3BUTMA 3BONHOLLMOHHOM
Teopuun. XapaKkTepmnsosaTtb
CBUAETEeNbCTBA 3BOIIOLMM:
NaneoHTO/IOrMYEeCKUe,
6uoreorpaduyeckue,
ambpuronornyeckue,
CpaBHUTE/IbHOAHATOMMYECKME,
MOIEKYNIAPHOBMOXMMUNYECKHUE.
MpuBoAMTL NPUMeEpDI
nepexoaHbiX $Opm OpraHU3mOB,
dbunoreHeTUYECKMX PALOB

bu6nmorexa LIOK
https://m.edsoo.ru/863ea20e

Hcropus pa3Butus
npeJICTaBIeHUH 00

PaCKprBaTb coaepxaHue
TEPMUNHOB U

bu6nunorexa LIOK
https://m.eds00.ru/863e9570



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570

9BOJJIIOIIMH

NOHATUIA:CUCTEMATHKA,
€CTeCTBEHHbIV U UCKYCCTBEHHbIN
oTbop. XapaKTepm3osaTb
OCHOBHbl€ 3BOJIIOUNOHHbIE
NAeu, KOHLENLMN U Teopuu;
CpaBHMBATb B3rNA4bIHA BUA U
agosntounto K. JlnHHesn, K.b.
Namapka, Y. JapsuHa.
OueHunBaTb BKNAg JIHHeA B
pa3BUTME CUCTEMATUKM U
06bACHATL NPUHLMNBIGUHAPHOM
HOMEHKNaTypbl.
XapaKkTepun3oBaTb coAeprKaHue u
3HaYeHMe 3BONIOLLMOHHOM
KoHuenumn XK. b. JTamapka.
OueHunBaTb eCcTecTBeHHO-
Hay4Hble U counanbHo-
3KOHOMMYECKMEe NPeanoCbIIKK
BO3HWKHOBEHMA 3BOOLMOHHOM
Teopun Y. lapsuHa. PackpbiBaTb
cofeprkaHue 3BONHOLMOHHOM
TeopunY. apBuHa; cpaBHMBaATb
HeonpeaenéHHyo 1
onpeaenéHHyo U3MeHYMBOCTb,
€CTeCTBEHHbIN M UCKYCCTBEHHbIN
oT160p, popmbl 6opbbbLI 32
cywectsoBaHme. ONmcbIBaTb
NOJIOXKEHNA CUHTETUYECKOM
Teopuun s3Boatoummn (CTI) u
06DBACHATbL €€ 3HaYeHne
ansabuonornm




MukposBoatronus

PacKpbiBaTb coaeprkaHue
TEPMUHOB U
NOHATUI:MUKPO3BOOLUNS, BUA,
KpuUTepuun B1MAaa,
apean,nonynauusa, reHopoHA,
MyTaLMn, KOMBMHALUN FEeHOB.
XapaKTepunsoBaTb BUA KaK
OCHOBHYH CUCTEMATUYECKYHO
eAVHNLY U LENOCTHYIO
6M0I0rMYECKYIO CUCTEMY.

bu6nmoreka [IOK
https://m.edsoo.ru/863e9cle

ITonmynsauus xkak
3JIeMEeHTapHas eIuHUIA
BH/JIa U HBOJIIOIUH.
JlaGopaTtopHnast pabota
No 1 «CpaBHeHue BUI0B
10 MOP(}OIOTUIECKOMY
KPUTEPUIO»

JBroKy1ye cuiibl
(3memMeHTapHbIe
(haKTOpBI) IBOITIOIIUN

0.5

Bbloenatb Kputepuu Buaa
(mopdonornueckuis,pmusmonormy
€CKNNBNOXMMUYECKUN,
reHeTUYeCKUn, SKoI0TYeCcKnii,
reorpaduyecKkmit) U NPUMEHATb
KpUTEepUn Ana onucaHmns
KOHKPETHbIX BUAOB.
XapakTepun3oBaTb NONYAALMIO
KaK CTPYKTYPHYOEANHULY BUAA
1 aBostoumMn. OnNucbIBaThb
NonNyAsLLMI0 MO OCHOBHbIM
NnoKasaTensiM: COCTaB, CTPYKTypa

PacKkpblBaTb cogeprkaHue
TEPMMUHOB U
NOHATUA:KOMBUHATUBHAA
N3MEHYMBOCTb, MyTaLLUK,
MYTaUMOHHBIN NpoLecc,
nonyaauMOHHbIE BOJIHbI, Apend
reHOB, U30/1ALNA, MUTPALMMN.
XapaKTepu3oBaTb

bubmuoreka [{OK
https://m.edso00.ru/863e99c6

bubnunorexa LIOK
https://m.edso0.ru/863e9da4



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4

anemeHTapHble GaKTopbI
3BO/IIOLMN: MYyTaLLMOHHbIN
npouecc, KoOMOMHaTUBHAA
N3MEHYMBOCTb, NONYAALUMOHHbIE
BOJIHbI, Apend reHoB, N301ALMS,
Murpauma. YctaHaBAnBaTb
NPUYNHHOCNEACTBEHHbIE
CBA3UMENKAY MEXAHU3MOM U
pe3ynbTaToM AelCcTBUA
ABVXKYLLMX cun (ane

EcrecTBeHHsIi 0TOOp U
ero Gpopmsl

PackpbiBaTb cogeprkaHune
TEPMMUHOB U MOHATUIA:
ecTecTBeHHbIN oTbop, bopbba 3a
cylecTeoBaHMeOnuMcbIBaTb
MeXaHMU3M fencTeus
ecTecTBeHHOro otbopa.
XapakTepusosaTb Gopmbl
ecTecTBeHHOro otbopa
(BBUKYLLMIA, CTaBUNUIUPYIOLLNIA,
AN3PYNTUBHbBIN) U CPAaBHUBATL UX
mexay coboil. XapaktepunsoBaTb
60pbbY 3a cyulecTBOBaHME U
CpPaBHMBATL €€ BUAbI
(merkBngoBas, BHyTpMBUOOBASA,
6opbba c HebnaronpuUATHLIMU
daKTOpamu BHellHel cpeapl)

bu6nmorexa LIOK
https://m.edso0.ru/863e9ed0

Pe3ynbTatel 3BOTIONMN:

MPUCTIOCOOTICHHOCTh
OpPraHu3MoOB U
BUJI000pa3oBaHue.

0.5

PaCKprBaTb coaepxaHue
TEPMUNHOB U
I'IOHFITMVIZI‘IpMCI‘IOCO6/’IEHHOCTb,
NOKPOBUTE/IbCTBEHHAA U

bubnunorexa LIOK
https://m.edsoo.ru/863e9fde



https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde

JlaGopaTtopHnast pabora
No 2 «Onucanue
MPUCTIOCOOJICHHOCTH
opraHu3ma u €€
OTHOCHUTEIILHOTO
XapaxkTepa

npegocreperatow,as oKkpacKa,
MaCKMPOBKa, BUA00OpasoBaHue.
OnucbIBaTb MEXaHM3M
BO3HWKHOBEHMUA
npucnocob6aeHnin y opraHM3mos.
BbIfBAATb NO M306parkeHUAM, Ha
HMBbIX U GUKCUPOBAHHbIX
npenapartax npumepsl
NpPUcNocob6aeHHOCTU PacTeHU U
YKMBOTHbIX K yC/I0BUAMCpeabl
0buTaHus, AOKa3bIBATb
OTHOCUTENbHYIO
uenecoobpasHocCTb
npucnocobaeHni.
XapaKTepunsoBaTb CNocobbl 1
MEeXaHM3Mbl BUA00Opa3oBaHUs;
OnucbIBaTb U CPaBHMBATb
OCHOBHbledopMbl
9KOJIOTMYECKOro U
reorpadmyeckorosmaoobpasosa
HUSA

HampaBnenus u nytu
MaKpO3BOJIIOIIUI

PacKpbiBaTb coaeprkaHue
TEPMWUHOB U
NMOHATUIA:MAKPO3BOIOLLUA,
dunoreHes, bronornyeckuii
nporpecc u perpecc,
apomopdos,
namnoaganTtaums,obuian
AereHepauus, aganTueHas
paanaumn

but6mmorexa [IOK
https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863e9c1e

Heob6patumoctsb
HBOJIIOIUH

. XapaktepusoBaTb GpopMbl
3BOIOLUN. BbiABNATL
apomopdo3bl 1 ManoaganTaLmm
YPaCTEHWUI U }KUBOTHbIX.
CpaBHMBaTb Buonornyeckmi
nporpecc n Guonornyeckui
perpecc, apomop¢os,
namoagantaumio n oLy
AereHepaumio. BbisaeaaTtb
B3aMMOCBSA3U MeXAY NYTAMU U
Hanpas/IeHUAMM 3BOIOLMN Y
PacTEHWUI U KUBOTHbIX

10

11

Hcropus xu3HU Ha
3emMiie 1 METOIEI €6
U3Y4YEHUS

['umnoressl
MIPOUCXOKICHUS KU3HU
Ha 3emiie

PackpbiBaTb cogeprkaHue
TEPMMUHOB U
NMOHATUIN:KPEALMOHM3M,
abuoreHes, BUTAIU3M,
naHcnepmus, 6uonoss,
KoauepBaTbl, NPOBUOHTDI,
cumburoreHes. XapaKkTepusoBaTtb
MeTOoAbl U3yYeHnn
NCTOPUYECKOro NpoLaIoro
3emnn. MNepeuncnaTb OCHOBHbIE
3Tanbl XMMMUYECKOM
NMBMONOrMYECKOMN 3BONIOLUN.

M3naraTb cogepskaHue runortes u
TEeopUit BO3HUKHOBEHMWA XKU3HU
Ha 3emne (KpeaumnoHn3ma,
Camonpoun3Bo/IbHOTO
3apOoXKAeHUa (CNOHTaHHOrO),
naHcnepmum, rmnotessl PHK-

but6mmorexa [IOK
https://m.edso00.ru/863ea5a6



https://m.edsoo.ru/863ea5a6

12

13

Pa3Butue xu3Hu Ha
3emJie 1o 3paM U
nepuoaam

OCHOBHBIE dTaNbl
SBOJIIOIUAH
pPacTUTEIHHOTO U
YKUBOTHOT'O MHUpA.
[IpakTuueckas pabora Ne
1 «M3yuenune
HMCKOIIA€MBIX OCTATKOB
PACTCHHIA U KUBOTHBIX B
KOJITIEKITUSX )

0.5

mupa). OnucbiBaTb
akcnepumeHTbl C. Munnepaun .
HOpu no nonyyeHuto
OpraHUYeCcKmnx BeLLecTs n3
HeopraHMYecknx NyTém
abuoreHHOro cMHTe3a

PackpbiBaTb cogeprkaHue
TEPMWHOB M NOHATUIA: 30H, 3pa,
nepuog, apomopdosbl,
nanoaganTtaumm. 3HaTb
nocnefoBaTeIbHOCTb 30HOB:
KaTapxen, apxen, NpoTepos3on,
daHepo30i1; 3p: apxenckas,
NpPOoTepPO30iCKan, Naneo3omnckas,
Me3030/1CcKas, KaMHO30MCcKas;
nepuoaoB: KeMBPUINCKUIA,
OPAOBUKCKUIA, CUNYPUIACKUIA,
OEBOHCKNM, KAMEHHOYTONbHbIM,
NepPMCKW, TPUACOBBIN, IOPCKUIA,
MEenNoBOM, NaNeoreHoBbIN 1
HEOreHOBbIN, AaHTPOMNOreHoBbIN.

XapaKTepunsoBaTb OCHOBHblE
co6bITUA B Pa3BUTUK
OpraHMYecKkoro Mmpa no sapam u
nepuoaam reosI0rMyeckoim
MCTOPMK; 3Tanbl Pa3BUTHA
PaCTUTENbHOMO U }KMBOTHOTO
MUpa. BblaennTb rnasHble
apomMopdo3bl PacTEHUN K
MBOTHbIX. CpaBHMBATb MeXK Ay

bubnunoreka LIOK
https://m.edsoo.ru/863eabbe

bubnunorexa LIOK
https://m.edsoo.ru/863ea8bc



https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc

14

CoBpemMeHHas cuctema
OpPTaHHYECKOTO MHUPa

coboli npeacrasutenei
CUCTEMATUYECKUX Fpynn
OPraHM3MoB, BbIABAATL YepTbI
YCNOMKHEHMUA U
nNpPUCcNocobaeHHOCTM K YCAOBUAM
KU3HU

PackpbiBaTb cogeprkaHue
TEPMMUHOB U
NOHATUN:CUCTEMATUKA,
WCKYCCTBEHHAA U eCTeCTBEHHasA
Knaccudukaums, buHapHas
HOMEHKAATypa, NPUHLUM
NEePaAPXUYHOCTHU.
XapaKTepun3oBaTb COBPEMEHHYIO
CUCTEMY OPraHUYecKoro mmpa

bubnunoreka LIOK
https://m.edsoo.ru/863ea48e

15

DBOJIIOHUS UeI0BEKA
(aHTpOMoOreHes)

PacKpbiBaTb coaeprKkaHume
TEPMUHOB U
NOHATUIN:AHTPONONOTUA,
AHTPOMOreHes, YeNoBeK
pasymHbIli(Homo sapiens),
NPAMOXOXAEHME, BTOPas
CUrHaNbHaa cuctema.
MNepeuncnaTb 3a4aumn
AHTPOMOJIOMUN,
3TanbICTAHOB/IEHUA U PA3BUTUA
npeAcTaBAEHUA O
NPOUCXOXKAEHNM YeNOBEKA.
M3naraTb OCHOBHbIE NOJIOXKEHUA
Teopun Y. [lapsunHa, KpUTUYECKN
OLeHMBaTL

bu6nmorexa LIOK
https://m.edsoo.ru/863eac2c



https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c

HeHay4YHytMHGOPMaLUIO O
NPOUCXOXKAEHMM YENOBEKA.
3HaTb cMCcTemaTHyeckoe
nonoxeHunesnaa Homo sapiens,
nepe4ymcanTb ero mopdonoro-
aHATOMMYECKME MPU3HAKMK
pa3HOoro ypoBHsa (Tun, Knacc,
oTpAg v Ap.). YcTaHaBAMBaTb
YyepTbl CXOACTBA U

pasnmqmﬁqenoaeka N XXUBOTHDbIX.

O6BACHATb N OLEHMBATb
3HaYeHMe Hay4yHbIX 3HaHUI O
NPOUCXOXKAEHNN YeNoBeKa s
NOHNUMaAHNA MeCTa U Poan
yenoBseKa B Npupoae

16

17

JIBHOKyIIME CHIIBI

(paxtopsr)
aHTpOIIOTeHe3a

OCHOBHBIE CTaIUU
DBOJIIOIMH YEJIOBEKA

PackpbiBaTb cogeprkaHue
TEPMMHOB M NOHATUI: GaKTOPbI
aHTponoreHesa, rpynmnosoe
COTPYAHMYECTBO, pPeyb,
opyAuiiHas AeATeNbHOCTb,
noAMMopduUsMm.
XapakTepunsoBaTb ABMXKYLLME

cunbl (bakTopbl) aHTponoreHesa:

6uronormyeckune u coumanbHble,
CpaBHMBATb UX Mexay cobolt

PackpbiBaTb cogeprKaHune
TEPMMUHOB U MOHATMIA:
aBCTpPaNoNUTEK, Yenosek
ymenbli, Yenosek
NPAMOXOAALLMIA, HeaHAepTanel,

bubmmoteka IIOK
https://m.edsoo.ru/863ead44



https://m.edsoo.ru/863ead44

KPOMaHbOHELL,, HEO/IUTUYECKAnA
peBoaoums, NnepsobbITHOe
MCKYCCTBO. XapaKTepusoBaTb 1
CpaBHMBATb MexXay cobol
OCHOBHbIE CTaANN 3BOIIOLUU
YyenoBeKa: XPOHONOTMYECKUN
BO3pacT, apean
pacnpocTpaHeHns, 06 bEM
roJIOBHOrO MO3ra, 06pas KU3HU
W opyama Tpya,. PackpbiBaTtb
copepkaHue TepMUHOB U
MOHATUI: aBCTPANIONUTEK,
YyesIoBEK YME/Ibli, Ye/IoBEK
NPAMOXOAALLMN, HeaHaepTaNeL,
KPOMaHbOHELL, HEO/IUTUYECKAnA
peBosouMs, NnepsobbITHOE
NCKYCCTBO. XapaKTepn3oBaTb U
CPaBHMBATbL MeXAY coboit
OCHOBHbIE CTaANN 3BOJIIOLUU
YyesIoBeKa: XPOHONOMMYECKUN
BO3pacT, apean
pacnpocTpaHeHunsa, 06BbEM
roJI0BHOrO Mo3ra, 06pas *KU3HU

M opyaus Tpysa,

18

19

YenoBeueckue pacel 1
MMPpUPOAHBIC aJlallTalluU
YCJIOBCKA

PesepBHBIi ypOK.
O6o00611eHMe IO TeMe

PackpbiBaTb cogeprkaHue
TEPMUNHOB U I'IOHﬂTMﬁ:paCbI,
pacoreHes, counanaapsnHU3M,
pacunim, metmncauyuma.

XapaKTepun3oBaTb U CPaBHMBATL
npeacraBuTesIeiyeIoBeYecKmX

but6mmorexa [IOK
https://m.edsoo.ru/863eaea?2



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

«BO3HUKHOBEHHE U
pa3BUTHE )KU3HU HA
3emiie»

pacPackpbiBaTb cogep:kaHue
TEPMMHOB M MOHATUIA:PACHI,
pacoreHes, couMangapsMHU3M,
pacu3m, meTucaums.
XapaKTepu3oBaTb U CPaBHUBATb
npeacraBmTeNenyenoBeyYecknx
pac

20

21

DKOJIoTus KaK HayKa

Cpensl oOuTanus u
IKOJIOTHYECKHE (haKTOPHI

PackpbiBaTb cogeprKaHune
TEPMMHOB U MOHATUIA: IKOSIOTUS,
nonesble HabOAEHUSA,
3KCNepUMEHTbl, MOHUTOPUHT
OKpYyrKatoLei cpeabl,
MoZeIMpPoBaHue,

9KOJIorn4yeCKoe MmnMpoBo33peHune.

Mepeuncnatb 3a4a4m 3KONOTUN,
€€ pasaenbl UCBA3N C ApYTUmMKn
HayKamu. XapaKTepun3oBaTb
METOAbl 3KOJIOTNYECKUX
nccnegoBaHum

PacKkpblBaTb cogeprkaHue
TEPMWHOB M NOHATUIA: SKOSIOTUA,
noJsiesble HabaAeHUS,
SKCNnepnmeHTbl, MOHUTOPUHI
OKpy:KatoLen cpesbl,
MOZENNPOBaHME,

9KOJ/I0rnM4eCKoe MmMpoBo33peHune.

Mepeyncnatb 3a4a4M 3KONOTUH,
eé pasgaesnbl UCBA3M C APYTUMM
HayKamu. XapaKTepn30BaTb
MeTO/bl 3KON0rMYECKNX

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



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

22

23

AOuoTuyeckue
¢dakropsl. JTaboparopHast
pabota Ne 3.
«Mopdodonoruueckue
0COOEHHOCTH pacTeHUi
U3 Pa3HbIX MECT
oOUTaHUSY.
JlaGopaTtopHnast pabota
No 4. «Bnusinue cBeta Ha
POCT | pa3BUTHE
YEpEHKOB KOJIEyCa»

Buotnueckue akropsr

0.5

nccnenosBaHuindakTop.
XapaKTepu3oBaTb YCNOBUA cpes,
061TaHUA OpraHM3MOB;
Knaccuduumposatb u
XapaKTepu3oBaTb
3Konoruyeckune GpakTopbi:
abuoTunuyeckme, boTMyeckmne u
aHTponoreHHble. ONucbiBaTh
AeNCTBUE IKONOTNYECKUX
dbaKkTopoBHa OpraHMU3Mbl.
XapaKTepu3oBaTb 0COBEHHOCTH
CTPOEHUA N KU3HEAeATENbHOCTU
PaCTEHUIN U KMBOTHbIXPA3HbIX
cpen obutaHus

PackpbiBaTb cogeprkaHue
TEPMMUHOB U MOHATUIA:
abuoTnueckue paKktopsl,
doTonepunoamsm,
61010rMYECKNE PUTMBI.
AHanunsnpoBsaTb AENCTBUE CBETA,
TemnepaTtypbl, BNa*KHOCTU Ha
OpraHu3Mbl U NPUBOAUTb
npumepbl NPUCNocobAeHHOCTH
opraHun3amos. lNposoguTb
6uonormyeckne HabnwaeHmA
odopmnATb pesynbTaThl
npoBeAEHHbIX HaboAeHN
PacKpbiBaTb coaeprkaHue

TEPMUHOB U
NOHATUI:BMOTMUYECKNE DaKTOpPBI,

bubmnoreka IIOK
https://m.edso00.ru/863eb10e

bu6nunorexa LIOK
https://m.edso0.ru/863eb348



https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348

XMLHWYECTBO, MapasnTM3Im,
KOHKYpEHUMA, MyTyannsm,
CMMBUNO3, KOMMEHCANN3M,
HaxnebHu4yecTBO,
KBapTMPAHCTBO,aMEHCaIN3M,
HeWTpanusm. XapakrepmsoBaTb
6uoTnyeckme dakTopbl U
BMAbIB3aMMOOTHOLLEHWNI MeXKay
opraHM3Mamu; NPMBOANUTb
npumepbl B3aMMHOWM
npucnocob6aeHHOCTH
opraHusmos. CpaBHMBaTb
mexay cobolt Buabl
6MOTUYECKMXB3aMMOLENCTBUI
opraHM3moB

24

DKOIOTrHYECKHUE
XapaKTEePUCTUKU

MO YJISLIUH.
[IpakTuueckas pabora Ne
2 «IToacyéTt mIoTHOCTH
MONYJISLUNA Pa3HBIX
BUJIOB PaCTEHUII»

0.5

PackpbiBaTb cogeprkaHue
TEPMWUHOB U
NOHATUIA:BMOTUYECKMNE PaKTopbI,
XULLHMYECTBO, NAPaA3UTU3M,
KOHKYPEHUMA, MyTyasIn3Mm,
CUMBUO03, KOMMEHCANNU3M,
HaxnebHMYecTBo,
KBapTUPaAHCTBO,aMEHCA/IN3M,
HeNTpPann3m. XapakTepmnsoBaTb
6roTuyecKkme pakTopbl 1
BMAbIB3aMMOOTHOLLEHUI MeXKAay
OopraHM3mamu; NPUBOAUTb
npumMmepbl B3aMMHOM
npucnocobaeHHoCTU
opraHusmos. CpaBHMBaTb




25

26

CooOmiecTBa
OpraHU3MOB —
OUOLIEHO3

DKOJIOTUYECKHE
CHUCTEMBI (3KOCHCTEMBI)

mexay coboi BuAabl
6MOTUYECKMXB3aMMOLAENCTBUI
OopraHMsmos

PackpbiBaTb cogeprkaHue
TEPMWUHOB U
NOHATUI:BMoTMYECKNE daKTOpPBI,
XWULLHMYECTBO, NAPaA3UTU3M,
KOHKYPEHUMA, MyTyasIn3Mm,
CUMBU03, KOMMEHCANNU3M,
HaxnebHMYecTBoO,
KBapTUPaAHCTBO,aMEHCAIN3M,
HenTpaan3m. XapakTepusosaTb
6roTnyeckme dpakTopbl n
BMAbIB3aMMOOTHOLLEHUI MeXKaY
OpraHM3mamu; NPUBOAUTb
npuMepbl B3aUMHOWM
npucnocob6aeHHOCTU
opraHm3amos. CpaBHMBaATb
mexay cobon Buabl
BMOTUYECKMXB3aUMOAENCTBUIN
OpraHM3moB

PackpblBaTb coepKaHue
TEPMUHOB U NOHATUI:
aKocucTeMa, buoreoueHos,
NPOAYLEHTbI, KOHCYMEHTBI,
peayueHTbl, Tpoduyeckme
YPOBHMU, NULLEBasALLENb U CETb,
9KOJI0rMYECKMe NMpamuapl,
6uomacca, npoayKkums,
cyKueccua. XapakTepunsosaTb

bubnuoreka [{OK
https://m.edsoo.ru/863eb46a

bubnunorexa LIOK
https://m.edso0.ru/863eb46a



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a

CBOICTBA 3KOCUCTEMDI (eé
CNOCO6HOCTb K ANTENBHOMY
camonoagepaHuio,
OTHOCUTENbHO 3aMKHYTbIV
KPYroBOpOT BELLECTB,
HeobxoAMMOCTb NOTOKa
sHeprun). CpaBHMBaATb
NacToMLLHbIE U AETPUTHbIE
nuuesble Lenu, Tpodpudeckmne
YPOBHM 3KOCMCTeMbI. Pa3nunuatb
nMpamnabl NPOAYKLMM,
nMpammnapbl YUCAEHHOCTHU U
nupammapl buomaccel.
CocTtaBnAtb Lenu n cetn
nuTaHuA. NepeyncnaTb CBOMCTBA
3KOCMCTEM: YCTOMUYMBOCTb,
camoperynsaumsa, pasputue
(cykueccun). OnucbiBaTb
MEeXaHU3M noageprkaHus
paBHOBECUSA B SKOCUCTEMAX.
XapaKTepusoBsaTb CyKLeccum,
BbIABNATb MPUYUHbI U 06LIME
3aKOHOMEPHOCTU CMEHbI
aKoCcucTemM

27

OcHoBHBbIE TIOKa3aTENN
HKOCUCTEMBI.
OKoJorn4ecKkue
nupamuiel. CBolicTBa
skocucteMm. Cykueccus

PackpblBaTb coaepkaHue
TEPMWHOB M MNOHATUIA: BOAHbIE
3KOCUCTEMbI, BUOTEOLLEHO3bI,
(GUTONNAHKTOH, 300M/1aHKTOH,
6eHTOC, rymyc. NMpusogutb
npYMepbl NPUPOAHbLIX

bubnunorexa LIOK
https://m.edsoo.ru/863eb5fa



https://m.edsoo.ru/863eb5fa

3KOCUCTEM CBOEM MECTHOCTH.

28

[TpupoaHbIe SKOCUCTEMBI

CpaBHMBATb Ha3zeMHble U
BOZHbIE 3KOCUCTEMDbI;
opraHusmbl, obpasytouimne
pa3Hble Tpoduyeckme ypoBHHU

29

30

AHTpOHOI‘eHHHe
O9KOCHCTCMBI

Buocdepa —
riobanbpHast SKOCUCTEMA
3eMmim

PackpbiBaTb cogeprkaHue
TEPMWHOB M NOHATUIA:
aHTPOMOreHHas sKocucTema,
arposKkocucTemMa,
ypboakocuctema,
6uopasHoobpasue.
XapaKTepusoBaTb
arposKoOCUCTEMbI U
ypb0o3kocmcTemMbl, 0COBEHHOCTHU
nx cywectsoBaHus. NMpueoagnTb
npuMepbl aHTPOMOreHHbIX
3KOCMCTEM CBOEN MECTHOCTH,
OnucbiBaTb UX BUAOBOWN COCTaB U
CTPYKTYpY. CpaBHMBATb COCTaB U
CTPYKTYPY NPUPOAHbIX
3KOCUCTEM M arpoO3KOCUCTEM,
arposKoCUCTEM U
ypboakocuctem

PacKkpblBaTb cogeprkaHue
TEPMMUHOB U NOHATUIA:
6uocdepa, KnBoe BeLLECTBO,
OVWHamuyecKoe paBHoBecHe.
OueHuBaTb BKnag B. U.
BepHagckoro. PackpbiBaTb
cofepaHue TepMMUHOB U

but6mmorexa [IOK
https://m.edsoo.ru/863ebb5e



https://m.edsoo.ru/863ebb5e

NOHATUI: Buocdepa, Kunsoe
BEL,ecTBO, AMHAMUYECKoe
paBHoBecue. OueHMBaTb BKAAZ,
B. U. BepHaackoro

31

32

33

3aKOHOMEPHOCTH
CYILIECTBOBaHMUS
ounocdepsr

YeaoBeyecTBO B
ounochepe 3emnn

CocymiecTBoBaHuE

PacKpbiBaTb coaeprkaHue
TEPMMUHOB U MOHATUIA:
buocdepa, KMBOE BELLECTBO,
OWHAMUYecKoe paBHOBECKE.
OueHuBaTtb BKnag B. U.
BepHagckoro

XapaKTtepusoBatb brochepHyto
ponb Yenoseka. NpnBoauTbL
NPMMepPbI aHTPOMNOreHHbIX
n3MeHeHu B buocdepe.
OueHuBaTb NocneacTeun
3arpAsHeHnn BO3A4yLIHOM,
BOAHOW cpeabl, U3SMEHEHUA
KAMMaTa, COKPaLLEHUA
61opasHoobpasus.
dopmynmpoBaTb COGCTBEHHYO
MO3ULUMIO NO OTHOLLEHMIO K
rno6anbHbIM U PETMOHANbHbIM
aKonornyecknm npobiemam,
apryMeHTMpPOBaTb CBOK TOYKY
3peHus. HasbiBaTb NPUYMHDI
NosABMEHUA NPUPOAOOXPAHHOW
3TWKWU, PaCcKpblBaTb 3HaYeHUe
nporpecca Ans npeoaoneHus
3KOJ/I0rMYECKOro Kpmsuca

XapaKktepusoBaTb 6uochepHyto

bubnmoreka [IOK
https://m.edsoo.ru/863ebd16

bu6nunorexa LIOK



https://m.edsoo.ru/863ebd16

IIPUPOJBI U
YeJI0BEeYeCTBa

PesepBHBIil ypoK.
O06001IeHnEe TEMBI

posb Yenoseka. MNpnBognThb
NpUMepbl aHTPONOTeHHbIX
n3MeHeHu B Bruocdepe.
OueHunBaTb NOCAeACTBUA
3arpsA3HeHnsa BO3AYLLIHOWM,
BOZHOM Cpefbl, U3MEHEHUA
KAMMaTa, COKpaLLEeHMNA
61opasHoobpasums.

dopmynnpoBaTb COOBCTBEHHYIO
No3nUMIO MO OTHOLLEHUIO K
rnobanbHbIM U PerMoHanbHbIM
3KoIorMYyeckMm npobaemam,
aprymMeHTMpPOBaTb CBOK TOUKY

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

34 «Coo0uectBa u 1
3peHunAa. HasbiBaTb NMPUYnNHbI
JKOJIOTHYECKHUE .
noAasaeHMA NpuUpoaooxpaHHOU
CUCTEMBI»
3TUKU, PAaCKpbIBaTb 3HaUYeHMe
nporpecca anAa npeogoneHnA
3KO/IOTMYECKOTO KpM3mnca
OBIIEE KOJIMYECTBO 34 95

YACOB I10 ITPOTPAMME



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




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






