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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICNICHHs] TMOAXO0A0B K (OPMHUPOBAHUIO COJEpKaHUSI Y4EeOHOTO MpeaMera
«buonorusi»  coctaBuwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aUMOOOYCIIOBJIEHHOCTH LEJNEH, COoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, TTOJIOKEHUS 00 OOIIMX LIENAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEHEro
obmero o6pazoBanus B Poccuiickoii denepanuu, a TaKkKe IMOJIOXKECHHUS O
cnenuguke OMOJIOrHH, €€ 3HAUEHUH B TO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILLECTBOBAHMSI YeJIOBEYECKOro o0miecTBa. COrjlacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpeCTaBlieHHWE O IeNsIX, 00 oOmiei
CTpaTeru OOy4YeHMs, BOCHUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEeICTBAMU
yueOHOro mnpeamera «buosorus», omnpeaenser o00sA3aTelIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleieHue Mo pasziejgaM H Temaw,
PEKOMEHIyeMYIO TOCJIEeI0BATEILHOCTh U3YUYEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3€H, JIOTMKA 00pa30BaTEIbLHOTO
MpoIIeCcCca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarommXCsl.

B nmnporpaMmMe mo OuWONIOTMM TaKXe YUYWUTHIBAIOTCS TpeOOBaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (OPMHUPOBAHMM OCHOBHBIX BHJOB Y4eOHO-IIO3HABATEIHLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 10 OCBOCHHMIO COJCpIKAHUS
OMOJOrNYECKOro 00pa30BaHMsl.

B nporpamme no ouonoruu (10—11 knaccel, 6a30BbIil ypOBEHB) peaiM30BaH
NPUHIIMI TPEEMCTBEHHOCTH B H3y4Y€HUU OWOJOrWu, Ojarojapss 4emy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HAa pPa3BUTUE 3HAHWUW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33pECHUS, IIEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJOTUYECKOTO MBIIIJICHUS, MPECTABICHUN O 3JJ0POBOM
oOpaze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNPUpPOJHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOTOTUYECKUX TEOPHUH, a TaKkKe 3HAHHUM O
CTPOEHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTHH YAEIEHO BHUMAHUE HMCMOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEIHEBHOMN KU3HM JUISI PEIICHHS TPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPOQUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000oCcHOBaHUS AKOJIOTUYECKHU
[EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIEW NPUPOJHOM cCpene, aHaau3a
BIIUSIHUSA XO3SUCTBEHHOM JESTENBHOCTH 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buosorus» mpOIUKTOBAHO HEOOXOIUMOCTHIO 00€CTICUCHUS



YCIOBUH VISl PEIICHUs] OJHOM U3 aKTyallbHBIX 3ajau IKOJIHHOTO OHOJIOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QoOpMUpOBaHHE Yy  OOYyYaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JIUHAMHYHO PpPa3BHBAIOIIETOCS
COBPEMEHHOI'0 MUDA.

buonorus Ha ypoBHE cpenHero oOIero oOpa3oBaHUs 3aHUMAET BAXKHOE
mecto. OHa oOecreunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEACTaBICHUNA O
HAYyYHOW KapTHHE MHUpPa, paclIUpseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJIMYWTENIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOW  MPUPOJBI,  (POPMUPOBAHUS
(YHKIIMOHAJIBPHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30mMacHOro oodpasa
KU3HH, SKOJIOTMYECKOTO MBILUICHHS, IEHHOCTHOTO OTHOILIECHHS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENIbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne 0uonmoruu odecneynBaeT yciuoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHKAallMOHHBIX W HH(POPMALIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIIOCOOCTBYET HMHTErpaluud OHOJOTMYECKHUX 3HAHHMM C
IPEJCTaBICHUSAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOKEHUS O NpeIHA3HAYCHUM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY i ONpENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEpKaHUsA, MPEACTaBICHHOT0 B Mporpamme o
OHMOJOTHH.

Ot6op coxepxkanusa ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPa3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJDKHbI OCBOMTH 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACISAIONINE aJeKBATHOE TOBEIACHUE
YEJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTpEOOBAaHHBIE B IMOBCEIHEBHOU
XKU3HU U TpaKTHUecKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPKaHUsl, KOTOPbIE CIYKAaT OCHOBOM JIJIsi POpMUpOBaHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJIOrMUecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHE cOAepX)aHUs y4yeOHOro Marepuajsa B IMPOTrpaMMe I10
OMOJIOTUM OCYILECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUA 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIUU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLIUE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
HayyHOro mo3HaHus», «KneTka kak Ouonoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cuctemay, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHPay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buonorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHWE  OOYy4YalOIIMMHUCS  3HAHUSMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
UCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEWCTBUU B OTHOIIEHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus: yuyeOHoro npeamera «buonorus» Ha 6a3oBoM
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMINX 3a/]1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWIaX, CAYKaIIUX OCHOBOM
11 (OpMUPOBAHUSI MPEICTABICHUNM O E€CTECTBEHHO-HAYyYHOW KapTHUHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMM HAYYHBIX B3IJISIIOB, WUJEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHE YMEHUU OOBSICHATH U OLICHUBATH SIBJICHUSI OKPY>KAIOIIETO
MUpa JKMBOW MPHUPOJLI HAa OCHOBAHHM 3HAHUW U OIbITA, MOJIYYEHHBIX MPH
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJIUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTHH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHUS YEITOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OCPEIKHOTO OTHOIICHUS K HEH, COOIIOICHUS ATHICCKHUX
HOPM IIPH MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHUE IICHHOCTH OHOJIOTUYECKUX 3HAHUW ISl TIOBBIIICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

MpUMEHEHUE MTPHUOOPETEHHBIX 3HAHUN U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTH IO OTHOLICHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHWE U COONMIOACHHE Mep MNPOPUITAKTUKI
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OOS3aTEIBHBIM YYEOHBIM MPEAMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI o0nacTh « ECTeCTBEHHO-HAay4YHbIE MPEIMETHI.



Jlst m3ydennsi 6nonoruy Ha 6a30BOM ypOBHE CpeaHETo 001Iero oopa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henenmo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsizb OMOJIOTUH C OOLIECTBEHHBIMU, TEXHUYECKUMHU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruu B (HOpPMUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOJIbI (HAOIIOICHHE, SKCTIEPUMEHT, ONIMCAHHUE,
U3MEpeHue, KilacCUpUKalMs, MOJICTUPOBaHUE, CTaTHCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3YYEHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTEeMbI U UX OPraHU3AIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otinnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3aIliil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTE€0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaUu:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY, «YPOBHU OpraHU3AINH
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEPAIBHBIX BelIeCTB B kieTke. l[lommepxkanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHHMbIE AMUHOKUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y pPOBHU
CTPYKTYpbl OCIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBoicTBa OeikoB. buonornyeckue
GbyHKIIUU OCIKOB.



depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst pepMEHTOB OT HEOPTAaHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIOKO3a, pubo3a U JAE30KCHpH003a),
aucaxapuapl  (caxaposa, JaKTo3a) U IoaMcaxapuipl  (Kpaxmai, TIJIMKOTEH,
1esTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel: Tpurmuuepuasl, (ochomunuasl, crepouasl. [HapOoPHIBHO-
rusipooOHble  cBoiicTBa. buosnornueckue ¢QyHkumn gunuaoB. CpaBHeHUe
YIJ€BOJIOB, OEIKOB U JUIHUI0B KaK HCTOUHUKOB SHEPTHUH.

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

[{uTosnorus — Hayka o kietke. KinerouHnas Teopust — npuMep B3auMOACHCTBUS
uzaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO bl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBas cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapykHas memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »JyKapuoTHyecKas W mpokapuoruuyeckas. (OcoOeHHOCTH
CTpOEHHUs MPOKapHOTHYECKON KieTku. Kierounas crenka Oaktepuii. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XUBOTHOM H
IpUOHON KJIETKU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBoricTBa v pyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opraHoubl kietku: JIIC, ammapat ['onbmxw,
an30coMbl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxnenue MUTOXOHApHM u Tactua. Bunel minactun. HememOpanHbie
OpPraHou/bl KJIETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUONIH, PECHUYKH,
KIyTUKHA. DYyHKIIMU OPraHOMI0B KJIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1IeHTp kieTku. CTpoeHue saapa: sjuepHas 000JI0UKa,
KapuoIuiazMa, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

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

Juarpammsbl:  «PacnpeneneHue XUMHUYECKHX JJEMEHTOB B HEXUBOHU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOIEN.

Tabmupr u cxembl: «llepuoanueckas Tabnuiia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHne MOJEKyYJIbl BOAb, «buocunres 6enka», « CTpoeHHe MOJIEKYJIIbl Oelkay,
«Ctpoenue pepmentay, «Hyxnennosbsie kucnotsl. JJHK», «CtpoeHue monexyiibl



AT®», «CtpoeHne 3yKapuOTUYECKON KIIETKN», «CTpOoeHHE >KMBOTHOM KIJIETKW»,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHue MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/IOBaHUE MJi MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble M NpaKkTHYeCKUE PadOThI:

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

JlabopatopHass pabora Ne 2. «M3ydyeHue CTpOeHHS KJIETOK pacCTEHUH,
KUBOTHBIX U OaKTepUMl MOJI MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpemnaparax M HX
OMHCAHUE.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BeIeCTB, WK METa00Iu3M. ACCUMUIAIUS (TUTACTUYECKUI OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B IMOHUMaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U reTepoTpodHsiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunTte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dborocunTeza. DPhekTuBHOCTH (hOTOCUHTE3a. 3HAUECHUE (POTOCUHTE3A JJIs KU3HU
Ha 3emuie. Biausaue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHU.

XeMoCHHTEe3. XEeMOCHHTE3UpYIole OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JIJIS
JKWU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PacriensieHue BEIIeCTB, BbIJICICHUE U
aKKyMYJMPOBAaHHE DHEPrUM B KIETKE. OTambl JHEPreTUYECKOro OOMeHa.
I'mukonmus. bpoxenune m ero Buubl. KucCiIopogHOE OKHUCIEHHE, WIH KIETOYHOE
JIbIXaHHUE. OkucnurenbHOe dbochopunupoBaHue. O (HEKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIETKe. | eHETHYECKUU KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabli cuaTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oernka.

Hexnetounsie popmbl sxu3Hu — BUpychl. Mictopust oTkpsiTust Bupycos (. U.
WBanoBckuii). OCOOCHHOCTH CTPOCHHMS ¥ JKMU3HEHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyaurens CIIM/Ia.



OOpatHast ~ TpaHCKpHUIIIIMA, peBepTaza W uHTerpaza.  lIpodwunaktuka
pacnpocTpaHEHHs BUPYCHBIX 3a00JIC€BaHUIA.

JleMoHCTpauM:

[Toptpetsl: H. K. Konbiios, . U. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyecknii oOMen», «Xioportacty, «Dotocuntes», «Ctpoenue JIHK,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crtpoenune u xuzHeHHbd nukia Bupyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue JIHK u Tpanckpumnims»,
«buocunres 6enkay, «CTpoeHHne KIETKn», Moenb cTpykTypsl JJHK.

Tema 5. PazmHOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KierouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanusa — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[uTosiOrMUEeCKHE OCHOBBI PAa3MHOKEHUS W  HWHJHUBUIYAJbHOTO  pPa3BUTHUA
OpPraHUu3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpoueccel, npoucxonsiine Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYeCcKuid CMBICT MUTO3A.

[Iporpammupyemast rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecrnonoro
Pa3MHOXKEHUS: JEJIE€HUE HaJIBOE, IOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. buosiormueckuii CMbICT U
3HAYEHHUE MEHOo3a.

["ameTorenes — mnpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeIie Keje3pl: CEMEHHUKU M Su4HMKUA. OOpa3zoBaHHE W Pa3BUTHE IOJOBBIX
KJIIETOK — TaMmeT (CrepMaro30ujl, SHMIEKJIeTKa) — CIepMaTOreHe3 U OBOIE€HE3.
OCcOOEHHOCTH CTPOCHHS SMIIEKIETOK U crepMaTo30ouaoB. OImiogoTBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobnenue, racTpyisnusi, opraHoreHe3. IloctamOpuonanbHOe pa3Butue. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: TMPSAMOE, HempsMoe (IMUYMHOYHOE). BnusHue



CpeIbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CHOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YPOJACTBA.

Poct u pasButue pacteHuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE Yy LBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOEHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Meno3sy, «IIpsmoe n HenpsMOe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTALIIUX U
4eIoBEeKa», «OCHOBHBIE CTaJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasl
MJIEKOIIUTAIOWIETO», «SIHleKIeTKka MieKonuTaromero», «KapuoknHes B KJIETKaX
KOpEIlIKa JIyKa», MarHuTHas MOJEJb-alIuinKanus <«/lejieHue KIEeTKn», MOJIEIb
JIHK, Mmonenb MmetadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue MuTO3a B KJIETKaX KOHYHKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIPENApaTax).

JlaGoparopuas pabora Ne 4. «M3ydeHwe CTpPOCHHS IIOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M K3MEHYHUBOCTH OPraHU3MOB.

[IpeaMet u 3amaum reHeTuku. Mictopus pa3BuTusa reHeTUKU. Posib uTonoruu
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHETHKH (TUOPUAOJOTUYECKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKril). (OCHOBHBIE TI'€HETHYECKUE
noHsTUsA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXeMax CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPU3HAKOB, YCTaHOBJICHHbIE ['. Menaenem.
MonoruOpuiHOe CKpenMBaHue. 3aKoH eAuHooOpa3usi THOPHUIO0B TIEPBOTO
nokoyieHus. IlpaBuino JOMHUHUPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HENMOTHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJeJOBaHUS
npu3HakoB.  lluToreHeTHMueckue  OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIUBAHUA.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIBaHUs
JJIS1 OTIPEICJICHHS] TEHOTHIA OCOOH.

CueruieHHOe  HacienoBaHue Tnpu3zHakoB. PabGora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBAaHHUIO IeHOB. HapyleHne cueruieHusi reHOB B PE3yJbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeTHYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJOBBIE
XpOMOCOMBI. ['OomMoOramMeTrHsle M rereporameTHeie opraHu3mbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BUIbI N3BMEHYMBOCTH: HEHACJIEICTBEHHAS] M HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYNBOCTH. BapranoHHbBIN psifi ¥ BapualliOHHAsT KpUBasl.
Hopma peakuuu npuszHaka. KonuuecTBEHHbIE M KAaYECTBECHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBoCTBa MOAU(PUKAIIMOHHON HU3MEHYHUBOCTH.

HacnencrBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMoHHasi U3MEHUUBOCTh. Kitaccudukaiys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUUYUHBI MyTaluid. MyTareHHbIe (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIU3HEI[OBBIM, IINTOTCHETHUCCKHM, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemenHOE ONIPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[11P-ananu3a. HacnencTtBeHuble 3a0o0jeBaHUsS YEIOBEKA: TICHHBIC OOJIE3HH,
OOJIE3HH C HACJEACTBEHHOM MpPenpacnoyioKEeHHOCThIO, XPOMOCOMHbBIE OO0JIE3HHU.
ComaTnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIE KiETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, TPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAaHHE. 3HAUYCHHUE METUITUHCKON
TeHETHKHU B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpEIIMBAaHWE HM  €ro
LHATOIE€HETUYECKAasT OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOIN€HETHYeCKas
OCHOBa», «3aKOH  YHCTOThl  Tamer», «JurubpumHoe  CKpelluMBaHHE,
«llutonornyeckue  OCHOBbI  JAWTMOPUAHOTO  CKpeliuMBaHus»,  «Meho3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «le€HeTMyeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eJIOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HACIEIOBAHUS,
CUEIJIEHHOTO0 € TmonoM», «KapHhOoTuIlbl YelloBeKa U KUBOTHBIX», «BHIbl
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYHUBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynn KpoBw», « MyTarimoHHas U3MEHUYUBOCTH.

OOopynoBaHue: MoOAENH-AMIMKAIUA «MOHOTHOPUIAHOE CKpELIMBAHUEY,
«Hemonnoe nomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bOopMBI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTtopHble U NpakTHYecKHe PadoThI:

JlabopaTtopHas pabota No 5. «V3ydeHue pe3ynbTaToB MOHOTHOPUAHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOMY.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Jpo30Quiibl HA TOTOBBIX
MHUKPOIIPETapaTax».

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

Tema 7. Cenexkuus opranu3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenexkuys Kak Hayka MU IpoLecC. 3apOXKIACHUE CEIEKUUU U JIOMECTHKALUS.
Yuyenue H. UW. BaBumoBa 0 1eHTpax MNPOUCXOXKICHUS © MHOrooOpasus
KYJbTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. COpT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKIUU. MaccoBbI 1 MHANBUAYAJIbHBINA OTOOPHI B
CEJICKIMU pPACTEHM M JKMBOTHBIX. OILIEHKa 3KcTepbepa. BIM3KOpoaCTBEHHOE
CKpemnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpummuzanuss u e€ ycrnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJIMIUIOUJIOB. JIOCTHMIKEHMsI CEINeKUMU pacTeHUM, >XWUBOTHBIX U
MHUKPOOPraHU3MOB.

bHOTeXHOJIOTHA KakK OTpacib NMPOU3BOACTBA. ['€HHas HMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOXEHHUE PACTECHHM.
KJiloHHpOBaHWE BBICOKONIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W dTtudeckue  mpoosmempl. MO -  reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JlemoHcTpauumu:

[Toptpersi: H. W. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel 1 cxeMbl: kKapta «L[eHTpbl MPOMCXOXKICHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. @. liBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS Y.



JlabopaTopHble M npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJIEKIIMM pAacTeHUH U
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHASI OHOJIOTHS.

[IpenanochUlki BO3HUKHOBEHHUSI HBOJIOIMOHHOW TEOPUHU. DBOIIOLMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIEI0BATENBHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo U paznuure GpayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpTaHHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIME CHUJIBI HBOJIONWK BUAOB 1o JlapBuHy (M30BITOYHOE
pPa3MHOXKEHUE MPU OTPAaHUUYEHHOCTU PECYPCOB, HEOMNpeeiaEHHass U3MEHUYHUBOCT,
O0opb0a 3a CyllleCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Bororuu (CTD) u €€ OCHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA W 3BOJIIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B mpupojae. MyTallOHHbBIN
MpoIeCC M KOMOMHATHMBHAsT M3MEHYMBOCTh. [lomymsiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

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

[TpucnocoOIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BOMOLUU. [Ipumepsl
MPUCTIOCOOJICHUI Y OpraHu3MoB. ApoMopd03bl U UAHOATANTAIH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (DOpPMBI
BUJI000pa3oBaHus: reorpauyeckoe, YKOJIOTHYECKOE.

MaxkpoaBomorusi.  PopMbl  IBONIOIUU:  (HUIIETUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUN.

[IpoucxoxeHue OT HecleuuanTu3upOBaHHBIX TpenkoB. [Iporpeccupyromias
crienuanu3anus. AJIanTUBHAas paualysl.

JlemoHcTpanum:



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

Tabmus! u cxembl: «Pa3BuTHe OpraHMYECKOTo MUpPa Ha 3emiiey, «3apOoabIIIH
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroo0pasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanroHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamantaumm», «OO0mas aereHepamus»,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUI0O0OPA30BAHUEY.

OOopynoBaHHE: KOJUIEKIUS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMH OKpPACKH,
Ha0oOp IUTIOIOB M CeMsIH, KoyuieKus «lIpuMmepsl 3alIUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra Mupa, KojuleKuus «@POpMBI COXPAHHOCTH
HCKOMAEMbIX JKMBOTHBIX M pacTeHui», wonaenb anmummkanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKW», MUKponpenapat «Jlpo3oduna» (Hopma, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJa).

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POJIOrHIECKOMY
KPUTEPUIOY.

JlaGoparopnas padora Ne 2. «Onucanue npucrnocoO0JICHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpEnCTaBICHUS O 3apPOXKJIECHUU >KM3HU. HayuHble rumoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
3BOJIIOLIMA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ounonornyeckoi sBomonuu. ['nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie Mo 3pam u nepuogaM. Karapxein. Apxeiickas u
npotepo3oiickas dpbl. llaneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3o030iickas 3pa 1 €€ nepuoabl: TPUACOBIN, FOPCKUN, MEJIOBOM.

KaliHo3o0Mickas 3pa W €€ mnepuoAbl: MaJCOTCHOBBIM, HEOIECHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIMMaTa M IeOJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHUE, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucreMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BOJIONUU. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BeKa. AHTPONOJIOTUs KaK Hayka. Pa3Buthe npeacTaBieHui o
IPOUCXOXKJIEHUN uYeloBeka. Meroawsl HM3ydeHHs aHTpornoreHesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMAaTUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOUIecTBEeHHbI 00pa3  JKU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblid. Haxonku HCKOmaeMmbIX OCTaTKOB, BpeMsi CYIIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3uarcko-amepukanckasi).  UepTbl  MPUCIOCOOJIEHHOCTH  TMPECTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmupel 1 cxembl: «Bo3nukHoBeHne ConHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupay», «PacturenpHas kineTka», <« OKHBOTHas  KJETKay,
«IIpokapuoTnueckass kinetka», «CoBpeMEHHash CHUCTEMa OPraHUYECKOro MUy,
«CpaBHEHHE aHATOMHUYECKHX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MeCTa MAaJCOHTOJOTHYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «pesaue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «l[Ipoucxoxaenne — denoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
U300pakeHUsl KaMEHHBIX OpYAMH MEpPBOOBITHOIO YeNOBeKa (KaMHHU-YOMIEpPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHMYECKas Taliuia, KouieKuus «DopMel
COXPAaHHOCTH HUCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTopHble M NpaKkTHYecKHe padoThI:

[Tpaktuueckast pabora Ne 1. «l3yueHne nckonaemMbIx OCTaTKOB PacCTCHUN U
YKUBOTHBIX B KOJUIEKIIUSX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHbIN WIH KPA€BEIUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3aau U pa3feibl SKOJIOTUA. MeToabl 3KOJIOTHYECKUX
UCCIIEOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

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

Oxonoruueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abnoTtnyeckue, OHMOTHYECKHE U AaHTPOIOTreHHble. JleMCTBUE HKOIOTHYECKUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnennsi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhI. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMSI, XUIIHUYECTBO, cCUMONO03 U ero (opmel. [lapasutusm, koonepaunus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HAu€HHE OWMOTHYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHMS
OpPraHK3MOB B ITPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyiasuuu. OCHOBHBIE IIOKA3aTENH
NOMYJISIUNA: YHCIEHHOCTh, IUJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTh, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISILUA U €€ Perysusl.

JdeMoHCcTpauu:

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

Tabnmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
opranuzMoBy», «®Potonepuonusm», «llomynsuum», «3aKOHOMEPHOCTH pOCTa
YUCJIIEHHOCTU MOMYJSAUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie 1 NpaKTHYeCKUE PadOThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH PacTeHUN W3
Pa3HbIX MECT OOUTaAHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO Opranu3smMoB — OuoreHo3. CTpyKTypbl OHOIIEHO3a: BHUAOBas,
MPOCTPAaHCTBEeHHAs, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsi3u B
OMOLIEHO3E.

DKoJorTudecKkne CHuCcTeMbl (dKocucTembl). [loHsiTHe 00 »sKOcHCcTeMe W
ouoreorieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTBI, PEAYIIeHThl. KpyroBOpoT BEMIECTB U MOTOK SHEPTHH B DKOCUCTEME.
Tpoduueckne (muImeBbIe) YPOBHHU OKOCHUCTEMBI. [lwimeBpie 1€ W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: TPOAYKIHU, YHCIEHHOCTH, Ouomaccel. CBOICTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHbIE PKOCUCTEMBI. DKOCHCTEMBI 03EP M peK. DKOCHCTEMa XBOWHOTO
WM IIAPOKOJINCTBEHHOTO Jieca.

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

buopaszHooOpaszue kak Qakrop ycroiunBoctu skocucteM. CoxpaHeHUe
OMOJIOTMYECKOT0 pa3HOoOOpasus 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 BemecTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTiaepo/a,
azota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emin. AHTPOTNIOTEHHBIE U3MEHEHHs B Orocdepe.
['1moGanpHbIE PKOJIOTHYECKHE TTPOOIIESMBL.

CocyliecTBOBaHUE MIPUPOIBI 151 YEeJIOBEYECTBA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATIBLHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCHOJib30BaHue. JlocTrxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabmuubr u cxemsl: «llumeBbie nenm», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llemu muTanmsy, «IKoJOTHUECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jieca», «buoneno3s Bomoémay», «ArpoueHo3», «lIpumepHbie
AQHTPOIIOIEHHbIE  BO3JICUCTBHUSA HaA IIpUpoAy», «BaxueWmme WUCTOYHUKHU
3arpsi3HCHMSI BO3JIyXa W TPYHTOBBIX BOa», «[louBa — BakHEHIIasi COCTaBIISIOMIAS
ouocheprr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3hdexTy, «DaKTOphI
pPaZMOaKTUBHOTO 3arpsi3HeHus Ouocdepp», «OO0mas cTpykTypa Ouocheps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azora B mpUpoae».

ObopynoBanue: Mojenb-anmnKanus «TunuuHeie OHOIEHO3BI», Tepbapuit
«PactutenpHbIe coobOmecTBay, Komeknun «buoreHosy, «Bpeaurenn BaxHEHIIIX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TMPUHAAJIEKAIINE K Pa3HbIM SKOJOTMYECKHMM TpYIIaM OJHOTO BUIA,



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



[NDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOGHMs OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIHMYHOCTHBIX PE3YJBTATOB OCBOCHHUA Mpeamera «buomorusy»
BBIJICJICHBI CIIEAYIONIME COCTABIIAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HalWYWe MOTHUBAIlMU K  OOy4YeHHUIO  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTUS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM YCTAHOBKAMH, HPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAIMYME HKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH 1LICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pe3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTrarOTCs B
€IUHCTBE YYEOHOM U BOCHHUTATENBHOM JIEITEIHBHOCTH B COOTBETCTBUHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMHU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PA3BUTUA BHYTPECHHEH TMO3UIMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHONIICHHUS K KYyJbTYPHOMY HACICIUIO U
TPAAUIIUSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickon denepanuu, Opupoae U
OKpYXKaroUIEn cpelie.

JInyHOCTHBIE pe3ynbTaThl OCBOEHUsI ydeOHOro mpeamera «buosorusy
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMBITA M OMNbITA JICSITEILHOCTH B MPOIIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCIUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMEerocs KaKk aKTUBHOTO H

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHWE CBOMX KOHCTHTYIIMOHHBIX IIpaB W OOSI3aHHOCTEH, YBa)KCHHE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWU y4E€OHBIX W TMO3HABATENIbHBIX 3a/a4, BHINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO TIIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSMU, KYyJIbTYPHBIMA LIEHHOCTSIMU U
COI[MAIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIbLHOTO
OTHOUIIEHUS! K MHEHHUIO OIIMOHEHTOB IMpPHU OOCYXJIECHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMHUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMU WJICHTUYHOCTH,
NaTpuOTU3Ma, YBaKEHUS K CBOEMY HapoOJdy, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpail, CBOK PoauHy, CBOM S3BIK M KYJIBTYDY,
MPOIILIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OIIEHWBATh BKJAJ POCCHHUCKUX YUYEHBIX B CTAHOBJICHHUE H
pa3BuTHE OMOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHUIO M 3amute OTeyecTna,
OTBETCTBEHHOCTH 32 €T0 CyNb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHMS:

OCO3HAaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPOIa;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHY;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHUS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaguuusaMu HaponoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIKOYas ACTETUKY ObITa, HAYYHOrO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOLICHUH;



MOHUMAaHUE YMOIIMOHATILHOTO BO3JIEHCTBUS KUBOW IPUPOIBI U €€ IICHHOCTH;

TOTOBHOCTh K CAMOBBIPDQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISITH KAYECTBA TBOPUECKOU TUYHOCTH;

5) ¢pusuuyeckoro BoCHUTAHUA, (POPMHUPOBAHMUS KYJLTYPHI 30POBbSI U
IMOIUOHAIBHOTO 0JI1ATONOTyYHS:

MOHMMAaHUE U pealn3alusl 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(310poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHIATHM U OT/AbIXa, peryspHas ¢uznueckas
aKTUBHOCTb), OEpEkKHOT0, OTBETCTBEHHOI'O W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TPAaBWJI WHIWBHAYATHHOTO ¥  KOJUIEKTHBHOTO
0e30MacHOro MOBE/ICHUS B CUTYallUsIX, YTPOKAIOIINX 3JOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0IIO0HE;

TOTOBHOCTh K AKTUBHOH JESITEIBHOCTH TEXHOJOTHMYECKOW W COIMAIbHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMMPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO I€SITEIIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaM NpophecCHOHANBHON AESTENbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud | pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30OBaHMIO Ha
MPOTSIKEHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K MPUPOJIE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyIlECTBOBAHHS;

MOBBIIICHUE YPOBHSI OJKOJOTUYECKOW KyJIbTYPBI: TMPUOOpPETEHHE OIbITa
IJTAHUPOBAHMS TIOCTYIIKOB M OIEGHKHM WX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa SKOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIIOJIb30BaTh TMpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHUH
3HaHMS W YMCHHUS TIPH PEIICHHH TPOOJIeM, CBS3aHHBIX C PAMOHAIBLHBIM
NPUPOAOIOIb30BaHUEM  (COONIOACHHE  TPaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B HSKOCHUCTEMAxX, OXPaHY BHJIOB,
aKocucTeM, orochepsr);



AKTUBHOE  HEMNPUATHE JCUCTBUM, NPUHOCAIIMX BPEd  OKPYXKarOUIEH
MPUPOJIHON Cpejlle, YMEHHE MPOTHO3UPOBATh HEOJArOMPUITHBIE AKOJOTHUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHHS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
MPAKTUKE, TOTOBHOCTU K YYACTHUIO B MPAKTUYECKOMN JI€ATEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPaKTUKH, OCHOBAHHOI'O Ha JUajore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbhl KaK CpEACTBa
B3aMMO/JICHCTBUS MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMaHUe chnerudUuKd OHOJIOTMM KaK HAayKH, OCO3HaHUs €& poiu B
GbOopMUPOBAHUU PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUSI 00 OKpYKAIolleM MHpPE KaK O €JIMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B TO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHMS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJIOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHUS MEIUIIMHBI, CO3J]aHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTEeH BBHIXO/A U3 III00AJTBHBIX AKOJIOTHYECKUX MPOOIIeM U
oOecrieueHusi Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYE€HWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW T'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIbHOM TPpaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEeHUU OUOJIOTUH;

MMOHMMAHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh TMOJyYyaeMble 3HAHUS [JI aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOUYEHUST HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIOJIb30BaTh OWOJOTUYECKUE 3HAHWS IS
perieHus mpooOJieM B peabHBIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHWE LEHHOCTH HAYYHOWU JESITEIbHOCTH, T'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCT NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTh W  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO U
caM000pa30BaHN0, K aKTUBHOMY IIOJYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMHU.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUSI yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIICHAYYHbIE MOHATHUS, OTpPAXKaIOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIIMI, THIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpus,
UCCIEeIOBaHUE,  HAONIOJIEHWe, HM3MEpPEHUE, OKCIEPUMEHT W ApPYTHX),
YHUBEpCalbHble Y4YeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHbBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIETEHIMM OOYYalolUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHbIC MEXIUCIUTUTMHAPHEIE,

MHUpPOBO33PEHUYECKME 3HAHMS W  yYHUBEpPCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEJILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOCHHSI IMPOTPAMMBbl CPEJHETO OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEpPCATbHBIMH y4eOHBIMU NMO3HABATEeJIbHBIMH
NeCTBUSIMM:

1) 6a3oBble JJorMYecKHue JAeiicTBUA:

CaMOCTOSITENILHO  (OPMYyJIMpOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CpaBHEHMS, Kiaccudukanuu, 0000IIEHU), PACKPBIBATh CMBICII
OMONOTUYECKUX TOHATUM (BBIICTSATh UX XapaKTEPHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C IPYTUMHU MOHSITHUSMH);

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

UCITOJIb30BaTh OMOJOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHHIM
KUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS] B PAacCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

IIPUMEHSTh CXEMHO-MO/IEIIbHBIC cpeactBa I IPEACTaBICHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTMUYECKHUX OOBEKTax, a



TAaKK€  NPOTUBOPEYMU  PA3HOIO0  pOJAA,  BBIABICHHBIX B Pa3IMYHBIX
UH(GOPMAIIMOHHBIX UCTOUYHUKAX;

pa3palaTeiBaTh IUIaH PEIICHUA MPOOJEMBbI C YYETOM aHalu3a UMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITEILHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUU )KM3HEHHBIX MPOOJIEM.

2) 0a30BBI€E HCCJIEI0BATEILCKHE NelHCTBUA:

BJIAJI€Th HABBIKAMH y4E€OHO-HCCIIE0BATENBCKOM U MMPOEKTHOM JESITENbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHSI;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEpPHpETAlHH, MNpPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHCIIE IPU CO3/IaHUU YYEOHBIX U COLMATBHBIX IIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (OpMyIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIIATh [IPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ PpELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHM, 3a/1aBaTh NapaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUS 3aJadd  pe3yJbTaThl,
KPUTUYECKU OLIEHUBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LEJIECHANPABICHHBIA TMMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHAIBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEJIbHYI0 M MPAKTUYECKYIO 00J1acTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OpUTHHAIbHbBIE MOJIXOJbl U pEUICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) paborta ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTHYECKHX CIOBapAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3UpOBATH



UH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHHS], KPUTUUECKH OI[CHUBATH
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

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

MpUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
ounonornyeckor uHbopmalu (cxembl, rpaduky, TUarpaMMbl, TaOJUIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3IK B KadecTBE CpeACTBa mpu paboTe ¢
Ovonornyeckod MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CHUMBOJBI, (HOpPMYyJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HAaBaHWS W 3aMUTHl  WHOOpMaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMU KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o01ienue:

OCYIIECTBIIATH KOMMYHHUKAIIMHA BO BCeX cepax KU3HHU, aKTUBHO Y4aCTBOBATh
B JMAJIOTE WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyKaaemoil TeMbl (YMEHHE 3a71aBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHI U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEpOAJbHBIE CpEACTBA OOIICHHS, MOHUMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMU CIIOCOOAMH OOIIEHUS W B3aMMOJICHCTBHSI, TIOHUMATh
HaMEPEHUS JIPYTUX JIFOJEH, MPOSBIATh YBAKHUTEIHHOE OTHOIICHUE K COOSCETHUKY
U B KOPPEKTHOU Gopme hopMyaupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3pPEHUS C HMCIOJb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas J1esiTeJIbHOCTD:

MOHUMATh M MCIOJH30BATh MPEUMYILECTBA KOMAHJAHOW M MHANBUyaIbHON
paboThI IpH peleHUN OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJIEHCTBUS NP PEIICHUN YIeOHOH 3a1a4H;

BBEIOMPATh TEMATHKy W METOJbl COBMECTHBIX NEUCTBHHM C yd4&€TOM OOIMUX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT0 YJieHa KOJJIEKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ IOCTHKEHHUIO: COCTABIISITH IUIAH JCUCTBHUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3YJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4E€CTBO CBOEr0 BKJIAJa W KaXJOTO YYaCTHHMKAa KOMAaHIbI B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKe€HUE, ObITh MHUIIMATUBHBIM.

OBJ1aieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranuszanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U BBIABICHUS MpOOJIEM M HX
pELICHUs B )KU3HEHHBIX U YUEOHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMUECKHX 3HAHUW IIEJIEBBIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JEHCTBHUSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO IEATEIIBHOCTD, BBIABIATH
po0JIeMBbl, CTaBUTh U (HOPMYyIUpPOBaThH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOsieMbl € YYETOM
UMEIOITUXCSI PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIIATH CBOM OOpa3oBaTEIbHBIM U
KYJbTYPHBII YPOBEHb.

2) CaMOKOHTPOJIb:

JlaBaThb OLEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTHUBBI B JIESTEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  IO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JIEHCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHMil, UCMOJIb30BaTh MPHUEMBI peIEKCHH AJIsi OLEHKU CUTYyalllud, BHIOOpa
BEPHOI'O PEILLICHHS;

YMETb OLICHUBATh PUCKM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHIKEHHIO;



OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E pe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, MOHUMAsi CBOM HEIOCTAaTKU U JOCTOMHCTBA,

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yJIbTaToB
NEeSATEIbHOCTH;

IPU3HABATh CBOE MPABO U MPABO JPYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTHble pe3ynabTaThl ocBoeHus nporpammel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpruyecKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUI 1O OCBOCHHIO, HHTEPIIPETALUU U
IpeoOpa3OBaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJTYYEHHIO HOBOTO 3HaHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peallbHbIX
KU3HEHHBIX CUTYallUsX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO T0JIaM 00yUYEHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHHS yueOHoro mpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpAa M HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOrOB B pa3BUTHE OHOJOTUH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIMA:
KWU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeEIIeCTB M IpeBpalleHue
HHEPrUMr), TOMEOCTa3 (CaMOperyJssius), YpOBHEBAs OPraHU3alUsl KUBBIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKLHS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE TEOpuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. Y. BaBuiioBa) u ydyenus (0 LeHTpax MHOTOOOpasusi u
MPOUCXOXKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIOIEHHE U
OMMCAHUE KUBBIX CUCTEM, IPOIIECCOB M SIBJIICHWM, OpraHU3alus U NpPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMU BEIWYMHAMH, OOBSCHEHHE IMOIyUYEHHBIX



pe3yabTaTOB, MCIOJIb30BAaHHBIX HAyYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieNaTh BBIBOJIBI HA OCHOBAHUU TIOJTYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJCISATH CYIIECTBEHHbIE MPU3HAKUA BHPYCOB, KIETOK MPOKAPUOT U
HYKapHoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpALICHUSI SHEPTUU B KIETKe, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Meho3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUS, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUM, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY’KaIOIIUX JIFO/ICH, COOIIOIEHUS] HOPM IPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
OPUPOJIHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA Uil  PalMOHAIBHOTO
PUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTApHbIE TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIMBAaHUE, CILEIJICHHOE HAaCJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAaHMs IJIsl MpelCKa3aHUsl HAaclIeJOBAaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJHATh JIA0OpATOpPHBIE M MpakTUYecKHe padoThl, COOII0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJabOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HWHTEPIPETHPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(GOPMALIUU, HAYYHO-MOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3yNbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
Klacce NOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIU OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOHN €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIAJ€ POCCUHUCKHUX U
3apyOeXKHBIX YYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTHH, (DPYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pEelICHMS )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHME OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJISALNSA, TeHO(OHA, IBOTIONMS, ABIKYIIKE CUJIbl ((DaKTOPBHI) 3BOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IeMd MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE H3JaraTh OHOJOTHYECKHEe TEOpPHH (SBOMIONMOHHAs Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TTPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyEeMbIMI BEIWYHMHAMH, OOBSICHEHHE MOTyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIC MPU3HAKU CTPOCHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TOMYJALUNA, MPOAYIEHTOB, KOHCYMEHTOB, PEIyICHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH IMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEI[ECTB W TIOTOKA DHEPTHMM B HSKOCHUCTEMAaX, AHTPONMOTECHHBIX HW3MEHEHUN B
HPKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJISI OOBSCHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUSA MPAKTUYECKUX PELICHUH B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JTFO/ICH, COOII0IEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOIUMOCTH HCIOIb30BAHUS TOCTHXKEHUN
COBPEMEHHOM OMOJIOTHH JIJIS1 PAIIMOHATIFHOTO TPUPOIOTIOIH30BaHNUS;

yMEHUE pelniaTh dJIEMEHTApHBIC OMOJIOTUYECKHUE 3a/1aud, COCTABISTh CXEMBbI
NepeHoca BEIlIeCTB U SHEPTUU B dKOCUCTEMAaX (1€MW MUTaHUs);

YMEHUE BBIMOJIHATh JIA0OPATOPHBIE M TPaKTUYECKUE padOThl, COOIHOIATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHHUEM;

yMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IUYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIeMbI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHHUS,
00001mast 6MOJIOTHYECKYI0 HH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KoaundyecTBO 4YacoB DJIeKTPOHHbIE
HaunMeHoBaHHe pa3aesioB H TeM nudpoBLIe
Ne /o P Kontpoabnsie IlpakTuueckue (udpp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bub OK
buonorus kak Hayka 2 0.5 nommoreka I
https://m.edsoo.ru/7f41c292
bubnuoreka [IOK
JKuBble CUCTEMBI U X OpraHu3aIus 1
https://m.edsoo.ru/7f41c292
XUMHYECKHH COCTaB U CTPOECHHUE KIETKHU 8 1 bubmmorexa LOK
R https://m.edsoo.ru/7f41c292
JKusnenesteIbHOCTh KIIETKH 6 bubmmorexa LOK
8 https://m.edsoo.ru/7f41c292
Pa3zMHOkeHUE 1 HHAUBUAYATBLHOE PA3BUTHE 5 | bubnmorexa LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢292
HaciaencTBeHHOCTh U U3MEHUYHUBOCTD g 15 bubmmoteka IIOK
OpraHM3MOB ' https://m.edsoo.ru/7f41¢292
Cenekiust opranu3mMoB. OCHOBBI 3 bubmuoreka [IOK
OMOTEXHOJIOT MU https://m.edsoo.ru/7f41¢292
Pe3epBHOE BpeMs 1 bubnnorexa [IOK
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4




11 KJIACC

KoanuecTBO 4acoB DJIeKTPOHHbIE
HauMeHoBaHue pa3/iesioB U TeM nudpoBLIe
Ne n/m P Konrpoabnbsie IIpakrnyeckue (upp )
NPOrpamMmbl Bceero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcnl
bubnunoreka LIOK
I IBOJIOHOHHAS OHOOTHA ? I https://m.edsoo.ru/7f41cc74
) Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 0.5 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7t41cc74
3 OpranusMebl 1 OK aromias cpeaa 5 1 bubmorexa HOK
P PyKarotl pea https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 §)
Coo0111ecTBa U YKOJIOTUYECKHE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoteka IIOK
P 2
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KosauuecTBo yacoB DJIeKTPOHHbBIE
Ne Hara uudposeie
Tema ypoka Kourpoabnbsie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buoiiorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo1bl TO3HAHUA KUBOM TPUPOJIBI.
[IpakTrueckast padora Ne 1
2 «Mcnonb30oBaHue pa3INIHBIX 1 0.5 bubmorexa HOK
P ' https://m.edso0.ru/863e6122
METOJIOB MPU U3YUECHUU
OMOJOTUYECKIX 00BEKTOBY
3 buonornueckue cuctemsl, IPOIIECCHI | bubnnoreka [JOK
U UX U3y4YEHUE https://m.edsoo.ru/863e6564
4 XuMHUuecKkui coctaB KiaeTku. Bona u | bubmuorexa [JOK
MHHEpAJIbHBIE COIU https://m.edsoo.ru/863e674¢e
bu6mmoreka [JOK
5 b .C 0 1
ST LOCTAR § CTPOCHHE DEIKOB https://m.edso0o.ru/863e6b72
DepMeHTHl — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuyenue | 0.5 bubmuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
bu6mmnoreka [JOK
7 VYrnesonsl. JI 1
TJICBOMBL. SIHTTIIBT https://m.edsoo.ru/863e6870




bu6mmoreka [IOK

8 Hywrennossie kncaotsl. AT® https://m.edsoo.ru/863e6d5¢
9 Hcropus u meTonbl n3y4eHus bubnunorexa [IOK
kiieTku. Kierounas teopust https://m.edsoo.ru/863e6e88
10 KieTka kak memocTHas sKuBast
cucreMa
CrpoeHue 3yKapuoTUYECKON KIIETKH.
JlaGopaTtopHas pabota Ne 2
«3y4yeHne cTpoeHus KJIETOK bu6mmoreka [IOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edsoo.ru/863e6ft0
OaKTepHii 10T MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢c
TOTOBBIX MUKpOTIpErapaTax u ux
OTIUCaHUE»
bubmuorexa [JOK
12 OOMeH BelecTB Uik METab0JIM3M hitps:/m.cdsoo.ru/863¢766¢
bu6mmoreka [JOK
13 PotocunTes. XemoCHHTES https://m.edso0o.ru/863e¢7¢98
. bubmuorexa [JOK
14 DHepretieckiit oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
KkieTku. Mutos. JlabopaTopHas Bu6morexa [JOK
15 paborta Ne 3 «HaGmronenue MuTo3a B 0.5 hitps-//m.edsoo.rw/863¢Tdcd
KJIETKaX KOHYMKa KOpeIIKa JyKa Ha
TOTOBBIX MUKPOIpENapaTax»
16 buocunTe3 6enka. Peakmst bubmuorexa [JOK
MaTPUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
bu6mmoreka [JOK
17 Tpancyius — GuocknTes benka https://m.edso00.ru/863e796e
18 Hexknerounsie hopMbl )KU3HH — bubnmnoreka [JOK




BUPYCHI

https://m.edso0.ru/863e7540
bubmuoreka [JOK

19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.edso0o.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meli

1os https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue U pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
)1 JlaboparopHas pabota Ne 4 0.5 bubnuorexa [JOK
«3yueHue CTpOeHUS MTOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax»
2 NunuBuayansHOE pa3BUTHE bubnnorexa [HOK
OpPraHu3MoOB https://m.edsoo.ru/863e8436
” I'enetuka — Hayka o bubnuoreka [IOK
HACJIEICTBEHHOCTU ¥ U3MEHYUBOCTHA https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTHU HACIEAOBaHUS
24 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [TOK
p ’ pH https://m.eds00.ru/863e8878
CKpEIIUBaHUE
UTHOPHUIHOE CKpeLUBaHuE. 3aKOH
25 fez.aBHin\[/[oro HaI::J'IL: OBaHUs bubmmorexa [OK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CrenneHHoe HacJIeJOBaHNE
npu3HakoB. JlaboparopHas pabota
Ne 5 «MI3yuenue pe3ynbraToB bubnnoreka [JOK
26 0.5
MOHOTUOPUAHOTO U AUTHOPHUTHOTO https://m.edsoo.ru/863e8c60
CKpEIIUBAaHUS Y IPO30(HIBI HA
TOTOBBIX MUKpOMpEnapaTax»
27 I'enernka mona. HacinenoBanue bu6mmorexa [IOK




IIPU3HAKOB, CHCIIJICHHBIX C I10JIOM

N3menunBocTh. Henacnencreennas
W3MEHYHMBOCTh. JIJabopaTopHas

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

73 pabota Ne 6. 3yuenue | 0.5 bubnmoreka [JOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHUE BapHAIMOHHOIO pAJia U
BAPUALMOHHON KPUBO»

HacnencrBenHas M3MEHUNBOCTb.

29 Jlaboparopnas pabota Ne 7. | 0.5 bubnuorexa [JOK
«AHanu3 MyTanui y 1po30(uisr Ha https://m.edsoo.ru/863e8efe
FOTOBBIX MUKpOITpEIapaTax»

30 ['eneTuka yenoBeka 1 bubmorexa [JOK

https://m.edso00.ru/863e8d78
PesepBuelit ypok. O600611€HNE 10

31 Teme «HacnencTBeHHOCTE U 1

M3MEHYMBOCTh OPTaHU3MOB»
bu6mmoreka [IOK

32 Cenexuus Kax HayKa u npoLece ! https://m.edsoo.ru/863e9214

33 MeTobl U TOCTHKEHUS CENEKIINU | bu6mmoreka [IOK
PaCTEHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buoTrexHonorus Kak oTpacib | bubnnoreka [JOK
[IPOU3BOJICTBA https://m.edsoo.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[NPOT'PAMME




11 KJIACC

KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
n/n Tewa ypoxa Bceero Kontpoabnbie  Ipaxrudeckue u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI pecypenI
1 DBOJIIOLHS U METObI €€ N3YUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBiIeHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.1u/863e9570
bu6mmoreka [IOK
3 Muikpoosomows ! https://m.edsoo.ru/863e9cle
[Tonynsauus Kak 35eMeHTapHas
€AMHUIA BUJIA U DBOJIIOINH.
4 Jlaboparopnast pa6ota Ne 1 1 0.5 bubmorexa HOK
https://m.eds00.1ru/863e99¢c6
«CpaBHEHUE BHJIOB T10
MOp(}oTOrHIecKOMY KPUTEPHIO»
5 JIBroKyIiye cuibl (3JeMEeHTapHbIe | bubnnorexka [JOK
(haKTOpHI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrectBennslit 0TO0p U €ro GopMbl 1 hitps://m.cdsoo.ru/863¢96d0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPTaHNU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas 1 0.5 bubnuorexa [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OPTaHu3Ma U e
OTHOCUTEIILHOTO XapaKTepar
g Hanpasnenus u nmytu 1 bubnuoreka [IOK

MaKpO3BOJIOIHH

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




9 Heob6patumocTs 3BOTIONINH
HcTopus xu3HU Ha 3eMile U METObI
10 €€ U3y4YeHHUs
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnumoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSab
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
nepuoaamM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl BOIIOLUU
PacTUTENBHOTO U )KMBOTHOI'O MUpA.
13 [IpakTuueckas padorta Ne 1 0.5 bubnuorexa [JOK
«3yuyeHne UCKOIIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHui U KUBOTHBIX B
KOJUIEKLIHSX»
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHu4YEeCKOro MUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJoBeKa (aHTPOIMOTeHe3) bubmorexa HOK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (paKTopsl) bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJioBeKa
13 YenoBeueckue pachl ¥ IPUPOIHbIE bubnnoreka [JOK
aJiarTaiyy 4eJI0OBEeKa https://m.edsoo.ru/863eaca2
PeseprubIil ypok. O600611eHIE 1O
19 TeMe «BO3HMKHOBEHHE U pa3BUTHE
KU3HU Ha 3eMJIe»
20 DKoJorus Kak HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHYECKUE bubnmoreka [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlabopaTopHas padota Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHU# U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlabopatopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
pPa3BUTHE YEPEHKOB KOJIEYCa»
bubmuorexa [JOK
23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
nonyisiiun. [Ipaktuueckas pabora
24 No 2 «Iloacuér muoTHOCTH 0.5
MONYJISLUKA pa3HBIX BUIOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubnmnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(2KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TIOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. bubmmnorexa [IOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. CyKieccust
28 [IpupoaHbie SKOCHCTEMBI
29 AHTPOIOT€HHbIE SKOCUCTEMBI
30 buocdepa — rinobanpHas bubnuoreka [IOK
JKOCHCTEMa 3eMITH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYILIECTBOBAHUS bubnmuorexa [JOK

o6uocdepsl

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




32 UYenoseuecTBo B Onochepe 3eMiaun 1
13 CocyiiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE TEMBI
34 «Co00111ecTBa M 3KOJIOTUIECKHE 1
CUCTEMBID»
OBILEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM MIPOI'PAMMOBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OMOJIOTUH B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B (JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHON KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIC POCCHMCKHX U 3apyOC)KHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHATBFHON TPAMOTHOCTH 4YeNOBEKa JUIsl peIlleHUs

JKN3HCHHBIX 3a1a4

YMeHHe pacKpblBaTh COJEpXkKAHWE OMOJOTMYECKMX TEPMUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MIPEBpPALICHUE JHEPrHM), TIOMEOCTa3 (CamMOperyJsiuus), YypOBHEBas
OpraHu3alys KUBBIX CHUCTEM, CAaMOBOCHPOM3BEACHUE (PENpOYyKIIHs),

HaCJICACTBEHHOCTb, UBMCHYNBOCTD, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrMYECKHe TEOPUM (KIETOYHAs, XpOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (0 IIEHTpax MHOT000pas3usi M TPOUCXOKICHHS KYIbTYPHBIX
pactenuii H.M. BaBusnosa), onpenensars TpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUSI B OHOJOTUH
(HaOnrofieHWe W OMHMCAHWE JKUBBIX CHCTEM, IPOILIECCOB U SIBICHUM;
OpraHmM3alys W TMpOBEAeHHE OHOJOTHYEeCKOr0  JKCIIEPUMEHTA,
BBIIBIDKEHHE  THUIIOTE3EL; BBISIBJICHHE  3aBUCUMOCTH  MEXIY
HCCIIeyeMbIMU BETMYMHAMHU, OOBSICHEHHE MONYYEHHBIX PE3yJIbTATOB,
WCIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYUYCHHBIX pCSYJ'IBTaTOB)

YMeHue BBIOENATH CYIIECTBEHHBIE MPHU3HAKM BUPYCOB, KIETOK
HpOKapI/IOT 158 SYKapI/IOT, OIHOKJICTOYHBIX n MHOT OKJICTOYHBIX
OpraHU3MOB; OCOOCHHOCTHM  TIPOIIECCOB OOMEHa  BEHIECTB U
MpEeBpaIIeHUs] DHEPruu B KIETKe, (POTOCHHTE3a, IIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OILTOJIOTBOPEHUS,  PA3MHOXKEHUS,  WHIAMBHIYAILHOTO  Pa3BHUTHSA

opranu3ma (OHTOTEHE3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIA OG’bHCHeHI/IH
6I/IOJIOI‘I/I‘-IGCKI/IX ImpoucccoB u SIBJICHI/Ifl, UL IPUHATUA TPAKTUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 3JJ0POBbsI OKPY’KAIOLIUX JIFOJIEH, COOIIOIEHUSI HOPM
rPpaMOTHOTO  MOBEAEHUA B  OKPYXKAIOWIEW NPUPOJHOU  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA I[OCTI/I)KGHI/Iﬁ
COBPEMEHHOM OHOJOTMM M OHOTEXHOJOTMM Ui palMOHAIbHOTO

IpUpPOaAOITIOJIb30BAHHUA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC TI'CHCTHYCCKUEC 3ada4yd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMbI MOHOFI/I6pI/II[HOFO CKpCIIUBaHUA JJIA InpeacKasanus

HacCJICOOBaHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadOTHI,
coOnrofaTh MpaBWwia Npu paboTe C y4eOHBIM U JIaOOpPaTOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHMBATh U HMHTEPIPETUPOBATh MH(OPMALUIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTouHNKOB (CMMU, HayuyHO-ONyJIsipHBIE MaTepUabl);
STHUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHUII B OMOJIOIHH,

MCIHIINHC, OMOTEXHOJIOTHHU

10

YMeHue co3/iaBaTh COOCTBEHHBIC TUCHBMEHHBIC U YCTHBIC COOOIICHUS,
0000111251 GMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIB30BAaTh MMOHSATHHHBIN armapar OuoJIoTHH

11 KIIACC

Kon
NpoBepPsieMoro
pe3yjabTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTATHI 0CBOCHHUS OCHOBHOM
o0pa3oBaTe/ibHOI MPOrPaMMBbI CpeIHero 001ero 0opa3oBaHus

CpopMHUpPOBAHHOCTh 3HAHHK O MECTE M PO OUOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIaJIe POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosoruy; (PyHKIMOHATBLHOM TPAMOTHOCTH 4YeNOBEKa JUIsl pellieHus

JKHU3HCHHBIX 3a1a4

YMeHue packpbiBaThb COJE€p)KaHUE OHOJOTHYECKHMX TEPMHUHOB H

MOHSTHH: BUJ, NOMYJISIUA, FeHO(l)OHI[, 9BOJIIOLUA, ABWIKYIIUC CHIIBL




(paxtopsr) IBOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BHJI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, IKOCUCTEMA,
NPOAYICHTBI,  KOHCYMEHTBHI,  PEIyLUEHThl,  I[ENu  IHTaHUs,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

VYMeHue uznaraTb OMOJIOTMYECKUE TEOpUHU (3BONMIOLIMOHHAA Teopus Y.
JlapBuHa,  CHHTETHYeCKass  TEOpUs  SBOJIIOLMHU),  3aKOHBI U
3aKOHOMEPHOCTH (3apojpliieBoro cxojactsa K.M. bapa, uepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepiioa, yueHus o
oumochepe B.M. Bepnamckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHHUMOCTH K )KUBBIM CUCTCMaM

YMeHue BrIaZeTb METOJAaMU HAYYHOTO T[O3HAHHUS B OHUOJNOTHH
(HabmroleHHEe W OINMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBJICHUM;
OpraHm3anys W TMPOBEICHUE OHOJIOTHYECKOr0  JKCIICPUMEHTA,
BBIIBOKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPHA W 3aKOHOB; YMCHHE

ACJIaTh BBIBOJbBI HA OCHOBAHUU MOJTYUYCHHBIX pe3y.HI)TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOTMYECKUX OOBEKTOB: BHUJOB, NOMYNISLMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PEIyLEHTOB,  OWOreOLEHO30B M  HKOCHUCTEM;
0COOEHHOCTH IPOLIECCOB HACJIeJICTBEHHOM W3MEHUYUBOCTH,
€CTECTBEHHOTO  0TOOpa, BUI000pa30BaHUs, MPHUCTIOCOOJICHHOCTH
OpPraHU3MOB, JI€HCTBUS SKOJOTMUYECKUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B DIKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOTeOXMMHUYECKUX IIMKJIOB B Onochepe

VYmMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u SIBJICHI/Iﬁ, IJI TIPUHATUA IMPAKTHYCCKUX
pelIeHnl B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI M 3JI0POBbsI OKPY>KAIOLTUX JFOJIEH, COONIOICHUS HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAIOIIEH MNPUPOJHON  CpeIe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouonoruu IJId paliluOHAJIBHOTO ITPUPOAO0IIOJIB30BaAHUSA

VYMmenune pe€umiaTte 3JIEMCHTAPHBIC OMOJIOrHYECKHE 3aga4u, COCTaBJIATH

CXEMBI MepeHOca BEIIECTB U IHEPTUHU B SKOCUCTEMAX (1[EMU MTUTaHUs)

YMeHue BBINOJHATH JIAOOpPATOpHBIE M TPAKTUYECKue paboThl,
coOmonath mpaBwia mpu pabore ¢ y4eOHBIM H J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IePKaHMs, BKIIOYAOIIYIO TICEBIOHAYYHbIC 3HAHUS

13 pa3iauyuHbIX UcTOYHUKOB (CMU, HayuyHO-IONYJsSipHBIE MaTepUallbl);

’ paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIEMBI
COBpEMEHHOCTH, (HOPMUPOBATH O OTHOIICHUIO K HHUM COOCTBEHHYIO
MTO3UIIHIO
YMeHue co3znaBaTh COOCTBEHHBIE TMCHbMEHHBIC U YCTHBIE COOOIICHUS,
10 0000111ast GHOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIBKHX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH MMOHATHHHBINA alrrapar ouonoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA
buonorusa xak HayKa

buonorus — wmayka o xuBoil mnpupone. Ponp Ouonoruu B QopMHUpOBaHUU

COBPEMEHHOW HAayYHOH KapTHHBI Mupa. CucTeMa OMOIOrHYeCKIX HayK
MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCIEPUMEHT, OINHCAHUE,
W3MEpeHue, KiIacCUpUKaIusi, MOJCIMPOBAaHUE, CTAaTUCTHYECKass 00paboTKa

JTAHHBIX )

JKuBnIe cCcTEMBI H X opranu3anusa

2.1

XKussie cucrembl (OMOCHCTEMBI) KaKk MpeaMeT u3ydeHusi omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHU oOpraHuzanuyd OHMOCHCTEM: MOJEKYJISPHO-T€HETUYECKUH, KIETOYHBIH,

OpFaHHSMCHHBIﬁ, HOHy.]'ISILIHOHHO-BH,HOBOfI, BKOCI/ICTGMHLII\/’I, 6I/IOC(I)CprII>'I

3.1

32

33

XHUMUYECKUH COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUM COCTaB KJIETKM. XHMHYECKHE JJIECMEHTHI: MaKpO3JIEMCHTHI,
MHKPOIJICMECHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. CDYHKI_II/II/I BOJbI H

MHHCPAJIbHBIX BEIICCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€nkoB. AMHHOKHMCIOTHI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHH CTPYKTYpHI O€IKOBOI MOJIEKYIbl (TIEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHMHUYEecKHe CBoiicTBa OenkoB. buonornueckue
¢GbyHKIIN OEIKOB.

®epMeHTHl — Ouosiornueckue karanuzatopbl. CTpoeHue (epmMeHTa: aKTHBHBIN
HeHTp, cyOctpatHas crneunduynoctb. Kodepmentsl. Burtamuubsl. OTnnuns

(bCpMeHTOB OT HCOPraHNYCCKUX KAaTaJIn3aTOpPOB

VYraeBoasl: MOHOCaxapuabl (IUIOK03a, pubo3a U Ae30Kcupudo3a), Aucaxapubl
(caxapo3a, JaKTO3a) W TOJHCaxapuabl (Kpaxmal, TJIMKOTeH, IeJUTI0J03a).
buonornveckne GyHKINU YTIEBOIOB.

Jlunuael:  TpurMnepuasl, — crepounbl,  Gocdomununbl.  ['mapodunsHO-
rupopoOHbIe cBOMCTBAa. buonornueckue ¢yHkiuu aunuaoB. CpaBHEHHE

YrJjIeBOJ40B, OCIIKOB M JIMIIUA0B KaK UCTOYHHUKOB DHCPTHUU

34

Hyxneunossie kucnotel: IHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuun JIHK. Crpoenne u ¢ynkuun PHK. ATO:

cTpoeHue U (PyHKIUU

3.5

[uronorus — Hayka o kierke. Kiierounas treopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menmoctHas kuBas cucreMa. OOIIue MPU3HAKKM KIIETOK: 3aMKHYTas
HapykHas MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl KIeToK: dyKapruoTudeckas U npokapruotrudeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHUecko  kieTku. Kierounas crenka ©Oakrepuii. CtpoeHue
JYKapUOTUUECKOW KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIHHOH, XKUBOTHOM H

IpUOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYpHI KJIETOK — KIJIETOYHAs CTEHKA, TIHKOKAIMKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ cBoiicTBa U pynkumu. L{utonnaszma u eé
opraHonipl. OHOMEMOpaHHbIE OPraHOM/bl KJIETKU: 3HAOIUIa3MaTHYecKasl CeTb
(OIIC), ammapar ['ombmku, Jm3ocoMbl. [loayaBTOHOMHBIE OpraHOM[blI KIIETKU:
MUTOXOHJpPUH, TuIacTUAbl. [IpoMcXokIeHne MHUTOXOHAPHA W IUIacTHA. Bussl
actu. HemeMOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJIETOYHBIA IIEHT,

PECHUUKH, KIyTUKU. DYHKIIUM OPraHOUI0B KIETKU. Brirtouenus

Snpo — perynsaTopHblil neHTp kieTkd. CTpoeHue sjpa: siaepHas o000JOodYKa,
KapHOIUIa3Ma, XpOMaTHH, SJIPHIIIKO. XPOMOCOMBI

TpaHcnopT BEIIECTB B KIIETKE

Ku3HenesaTenbHOCTh KIETKH

O6men BemiecTB, Wik MeTabomu3M. AccuMuisiius (TUIacTUYecKuil oOMeH) U
JTUCCUMUIISIINS (PHEPTEeTHYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbii. Poib

(I)CpMeHTOB B OOMEHe BCIHICCTB U MPCBPALICHUN SHCPIHUU B KIICTKE

4.2

4.3

®dortocunrtes. CBeroBas u TemMHOBas (a3wl porocuHTEe3a. Peakuu ¢orocuHTesa.
DddexTuBHOCTE PoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a AJIs KU3HHU Ha 3emiie.
Brnusnue ycrmoBuit cpembl Ha (POTOCHHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUM.

XeMocHHTe3. XEeMOCHHTE3UpYIOIIHe OakTepuu. 3HAYEHUE XEMOCHUHTEe3a s

JKA3HU Ha 3emiie

DHepreTudeckuii oOMeH B KJeTKe. PacrierniieHue BeIIeCTB, BBIJACICHHUE H
aKKyMYJIMpPOBAaHUE SHEPrMM B KIETKE. OTambl JHEPreTHYECKOro OOMEeHa.
I'mukonus. bpoxenne u ero Buabl. KHCIOpoaHOE OKHCIEHUE, WA KIETOYHOE

neixanue. DPHEeKTUBHOCTh DHEPTETUIECKOTO 0OMEeHA

4.4

Peakiiun marpuunoro cunTesa. ['enernueckas uadopmarus u JJHK. Peanuzamms

TeHETUYEeCKON HWHpOpMaMK B KJIETKe. | €HEeTHMYeCKHil KOJ M €ro CBOWCTBA.




Tpanckpunims — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

Konuposanue amuHokuciot. Ponb pubocom B OnocunTese Oenka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpYChl. Mcropusi otkpeitus BupycoB ([.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIOBEKA, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedunura genoseka (BUY) — Bo3oyaurens CITN/a.

[Mpodunaktrka pacmpocTpaHeHUS BUPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME 1 MHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

KreTounslii WK, WIM KU3HEHHBIM IMKI KIeTKUA. MHTepdaza u MHUTO3.
[Tpomeccel, mporekaromme B nHTEpdase. Permmkamus — peakius MaTPpUIHOTO
cunte3a JIHK. Crtpoenue xpomocoM. XpoMOCOMHBIH HabOp — KapUOTHIL
JIMMIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpPOMAaTHUBL.
[uTosornyecknue OCHOBBI PA3MHOKEHHS W HWHIUBUIAYAIBHOTO Pa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Craaum murtoza. [Iponeccel, mpoucxonsiiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pa3MHOXXEHHUS: JIeJIeHHE HaJBO€, IOYKOBAaHWE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKECHHUE. UckyccTBenHoe

KJIOHUPOBAHUC OPraHU3MOB, €I'0 3HAYCHUEC [JIA CCIICKINN

5.3

5.4

5.5

[TonoBoe pa3MHOXEHHUE, €T0 OTINYHUS OT O€CIOIOorO.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausIX Meio3sa.
IloBenenne xpomocom B Meio3e. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

I"ameTorenes — npouecc 00pa3oBaHMs MOJIOBBIX KJIETOK Y JKUBOTHBIX. IlooBbIe
JKEJIC3bl: CEMCHHUKU U ANYHUKH. O6p330BaHI/IC " pa3BUTHEC IMOJOBBIX KJIIETOK —
raMmer (CnepMaro3omj, SUleKIeTKa) — criepmaToreHe3 u oorere3. OcoOeHHOCTH

CTPOCHUA SIIEKIIETOK U CIICpMAaTO30H10B. OHJ'IO,Z[OTBOpCHI/IC. HapTCHOFCHC3

WupuBuayanbHoe — pa3BuTHE  (OHTOreHe3).  OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npobneHue, racTpyiauus, opraHoreres. [loctamOpuonansHoe pa3Butue. Turbl
MOCTAMOPHUOHANIBHOTO Pa3BUTHUSA: MpPsIMOE, HempsiMoe (IMYuHO4YHOe). BrusHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YpOZCTBa.

Poct u pazButue pactenuii. OHTOr€He3 IBETKOBOT'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUSA

HaCJ'IeI[CTBeHHOCTB U USMCHYUBOCTDb OPraHN3MOB




6.1

6.2

IIpeamer u 3agaun reHetuku. VMicropus pa3sBuTus TeHETUKU. Brian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKU. MeETonbl TI'eHETUKU
(rubpu10I0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHoBHbIE TeHETUYECKUE NOHATHA. ['eHeTHUeCcKass CHMBOJIMKA, UCIOIb3yeMas B

CXeMax CKpeLIUBaHUI

3aKOHOMEPHOCTH HAcCJEIOBAHMs IPU3HAKOB, yCTaHOBJIeHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IlpaBwio 1noMHMHHMpOBaHMs. 3aKOH pAacIUEIJIEHUs IPU3HAKOB.
I'unoresa uncrotrel ramer. [lonHOE 1 HEMOIHOE JOMUHUPOBAHHUE.

JlurubpuaHoe ckpemuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJOBAHMS TPU3HAKOB.
[{uToreHeTH4eCKne OCHOBBI JUTHOPUAHOTO CKpEIIMBaHU. AHAIM3UPYIOIIEe
cKpeliMBaHue. lcrnonp3oBaHuEe — AHATU3UPYIOLIETO  CKPEIIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJeIOBaHUIO TreHOB. Hapymienwe crerieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [‘eHernueckue
KapThl.

I'enernka mona. XpoMOCOMHOE ONpENENIEHHE MoNa. AYyTOCOMBI M TIOJOBBIE
XpOMOCOMBI. ['OMOraMeTHole M TeTeporaMmeTHble opranu3Mbl. HacimenoBanue

IMPHU3HAKOB, CUCIIVICHHBIX C ITOJIOM

N3menunBoCTh. BHIBl M3MEHUYMBOCTH: HEHACICACTBCHHAs M HACIIEICTBEHHAs.
Ponep  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJU(UKAITMOHHON W3MEHYMBOCTU. BapuanuoHHBI psii W BapHalMOHHAs
kpuBad. Hopma peaknum npusHaka. KolM4ecTBEHHbIE U KadeCTBEHHBIE

MPU3HAKU U UX HOpMaA pCaKINU. CBoiicTBa MOI[H(l)HKaHHOHHOﬁ HU3MCHYHUBOCTHU

HacnenctBeHHas, WiIM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaTHBHas
M3MEHUYMBOCTb. Melo3 U TMOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTallMOHHAasT W3MEHYMBOCTh. Kraccudukamus MyTaluid:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluil. MyTareHHble
¢akTopbl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBEHHON n3meHunBoctd H.U.

BasusioBa

I'enetuka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOAbl TE€HETUKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IIUTOTeHETHYECKHI,
OMOXWMHUYECKHUM, MOJCKYJIIpHO-TeHeTHUYeCKUi. COBpEeMEHHOE OIpeAcIICHHUE
TrE€HOTHMA: TTOJIHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHUCIE C
nomonipio III[P-ananu3a. HacnencrBeHHble 3a00jieBaHUS 4YEIOBEKA: T'€HHBIC
0oJie3HM, 0OJIE3HU C HACJICIICTBEHHOU IMPEAPACIIONOKEHHOCTHI0, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHEpaTUBHbIE MyTauuu. [IpUHIUIBI 370pOBOTO




06p3.33. KHN3HHU, AHUAr"HOCTHUKH, HpO(bI/IJIaKTI/IKI/I n JICYCHUA TI'CHCTHUYCCKHUX
Oone3nell. MeMKO-reHeTH4ecKoe KOHCYJIbTHPOBAaHUE. 3HAUEHUE MEIUITUHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHNH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenekuusi Kak Hayka M Tpoliecc. 3apoKICHHE CEelIeKLUHUU U JIOMECTHKAIUS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

[10po/ia, IITaMM

7.2

CoBpeMeHHbIE METOAbl CeNeKIUMU. MaccoBbli M HMHIAUBUAYAIbHBIA OTOOpHI B
CEJIEKIIMM pacTeHUM M KUBOTHBIX. OIleHKa 3KcTepbepa. bimskopoacTBeHHOE
cKpeuBaHue — HMHOpuAMHTr. Yuctas nuHus. CKpelMBaHUE YHCTBIX JIMHUU.
I'etepo3uc, nnu rubpuanas cuia. HepoicTBeHHOE CKpeluBaHHe — ayTOPUIHUHT.
OtnanénHas rtuOpuamzanuss U e€ ycrnexu. VICKycCTBEHHBI MyTareHe3 U
IIOJIyYEHUE NOJIUILUIONAOB. JIOCTHIKEHMS CEJIEKUMU DPACTEHUH, >KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpUs. OTalbl
co3nanus pexomOuHaHTHOW JIHK wm TpaHcrennnix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJIbHOE  Pa3MHOKECHHE
pactrenuii. KinoHuUpoBaHHE BBICOKONPOIYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHM3MOB. OJKOJOTHYeCKHe U 3Tudeckue mpodinembl. MO — reHeTnyecku

MOI[I/I(I)I/II_II/IpOBaHHBIC OpTraHU3MBbI

11 KUIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

DBOJIOLMOHHAS OUOIOTUS

1.1

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBunerenbctBa  3Boaouuu.  [laneoHToslorMYeCKHe:  MOCIENOBATEIbHOCTD
MOSIBJICHUSI BHUJIOB B MAaJ€OHTOJOTUYECKOW JIETOMHUCH, NepexoJHble (HOPMBI.
buoreorpaguyeckue: cxoactBo u paznuuue ¢ayH U (piaop MaTepukoB u
OCTPOBOB. DMOPHOJIOTUYECKUE: CXOJICTBA U Pa3InyKsl SMOPUOHOB Pa3HBIX BUIOB
M103BOHOYHBIX. CpaBHUTEIbHO-aHATOMUUYECKUE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pyIUMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJEKyIIpHO-OMOXUMUYECKUE: CXOACTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IMyTeH y Bcex

OpPTraHU3MOB




1.2

1.3

OpomounonHass Tteopusa Y.  [apBuna. [lpeanocbuiku  BO3ZHUKHOBEHUS
JapBUHU3MA. JIBHXKYIIME CHJIBI SBOJIOUMU BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPU OTPAHUYEHHOCTH PECYpPCOB, HEoNpeAenEéHHasT U3MEHYHBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

Cunrernueckass teopust sBomouud (CTD) ®  OCHOBHbIE €€ TMOJOXKEHHUS.

MuxkposBosmtonus. [Tomynsmus Kak eIMHAIA BUAA U SBOJIIOUN

1.4

1.5

JBwxyue cuibl ((hakTopbl) 5BOJIIOLMU BUIOB B Ipupoie. MyTaluOHHBINA
nporecc ¥ KOMOWHATHBHAS M3MEHYMBOCTH. llOmMymsiiMOHHBIE BOJHBI U Jpeid
reHoB. M3omsanus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapisiomuil pakTop
sBoutoIU. POPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. [Ipumepsl
MPUCTIOCOOTICHNUN Y OPraHu3MOB. ApoMOP(O3bI M HAHOAIANTALINH.

Bun u Bunoo6pazoanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUJ00Opa30BaHUS:

reorpaduueckoe, 3KOJIOrHIecKoe

MaxkposBomtorusi.  @opMmbl  3BOJOLMU:  (UIETUYECKAs,  JUBEPreHTHad,

KOHBCPI'CHTHAs, I1apaljicIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIIUH

2.1

2.2

Bo3HuUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble TIPEACTABIECHUS O 3apOKJIECHHWM >KW3HU. HayuyHble rumoressl
BO3HUKHOBEHHUSI JKM3HU Ha 3emie: abuoreHe3 M NaHCIepMus. XUMHUYEcKas
IBOJIIOLMS. DKCIIEPUMEHTAIBHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble stamel O6uosiorndeckoil sBomtonuu. I'mnoreza PHK-mupa. Ilepseie

KIJICTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII J)XUBBIX OPraHU3MOB

Pa3Butne xu3Hu Ha 3emiie mo spam U nepuojam. Karapxeill. Apxelckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u €€ mnepuoAbl: KeMOpPHUIICKHIA,
OPJIOBUKCKHW, CUJYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHIA.
Me3so30iicKkas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKUH, MEJIIOBOM.

KaliHo3oiickass 2pa uw €€ mepuojabl:  MaJeOreHOBBIA,  HEOTECHOBBI,
AQHTPOIIOICHOBBIA. XapaKTepUCTUKA KIUMaTa U TEOJOTMYECKHX IIPOLIECCOB.
OCHOBHBIE 3TaIbI 3BOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHMi M JXKMBOTHBIX. [losBIEeHME, pacuBeT M BBIMHUpAHHME TPYII KUBBIX

OpraHu3MOB

2.3

Cucrema OpraHm4eckoro Mupa Kak oOTpaxeHue HBojouud. OCHOBHBIE

CUCTEMAaTUYECKUE IPYIIILI OPraHU3MOB

24

OBonronus 4eaoBeKa. AHTPOIIOJIOTHS Kak Hayka. Pa3BuTue mpeincTaBlIeHHH O

IMPOUCXOXKIACHUN YCTIOBCKA. MeTOI[BI HN3YUCHUA QaHTPOIIOICHE3a. CXO,Z[CTBa u




2.5

pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMAaTUUYECKOE MOJIOKEHHUE YeJIOBEKa.
JBwxkymme cuibl (hakTopsl) aHTpomoreHe3a. HacneacTtBeHHass M3MEHUYUBOCTh U
€CTECTBEHHBIH 0TOOp. OOIEeCTBEHHBIM 00pa3 >KU3HU, W3TOTOBJICHHE OPYIHUM

TPY/la, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaIUM M BETBU SBOJIOLMHM YEJIOBEKA: ABCTPATONUTEKH, YeraoBek
yMenbid, YenoBek mnpaMmoxonsamuid, YenoBek HeaHAEpTalIbCKUil, YemoBek
pa3ymHbIid. HaxoIku HMCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBAHUS, 00JIACTh

pacnpocTpaHeHus, 00bEM rOJIOBHOTO MO3ra, 00pa3 )KU3HU, OPYAUS

2.6

3.1

UYenoseueckue pacbl. OCHOBHBIE OOJBIINE pachl: €BpOIEOUIHAs (eBpa3zuiickasi),
HErpo-aBCTpaJIONAHAs (3KBaTOpHAJIbHASA), MOHT'OJIOMIHAs (a3marcko-
amepukaHnckas). YepTsl mpucnocoOIeHHOCTH MPEICTaBUTENEH YETOBEUECKUX pac

K YCIIOBHSIM CylIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma
OpraHusMbl 1 OKpyXkKarouias cpeaa

OKoslorusl Kak Hayka. 3afauyd W pasfiesbl 3KOJOIMH. MeToJbl 3KOJIOIMYECKHX
UCCIIeIOBaHUM. DKoornyeckoe MupoBo33penue. Cpenibl 0OUTaHKsI OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AYyIIIHAs, IOYBCHHA, BHYTPUOPIraHU3MCHHAA

3.2

Okonornyeckue  ¢aktopsl. Knaccudukanus — sKomoruyeckux — (pakTopos:
abuoTuyeckre, OMOTHYECKHME M aHTponoreHHnle. JleWcTBHE HKOJIOTMYECKUX

(akTOpOB HA OPraHU3MbI

33

AbuoTtnueckue (HakToOphl: CBET, TEMIEpaTypa, BIAKHOCTb. DOTONEPHOAU3M.
[IpucnocoOnenust opraHU3MOB K  JIEHCTBUIO aOMOTHYECKUX  (DaKTOPOB.

buonorunyeckue PUTMBI

34

3.5

buotnueckue Qaxtopbl. Bunbl OMoTHYECKMX B3aMMOJEHCTBUNA: KOHKYpPEHIIMS,
XHUIIHWYECTBO, TMapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M,  HelTpaiu3M.  3HadeHHe  OMOTHYECKHX

BBaHMOHeﬁCTBHfI IJId CYIIECTBOBAHUS OPraHU3MOB B ITPUPOJIHBIX COO6HIGCTBaX

OKOJIOTHYCCKHE XapaKTEPHUCTHUKU MOMyJIAHUH. OcCHOBHBIE IIOKa3aTciin
nomyJjdanuu: 4YUCICHHOCTb, IUIOTHOCTb, POXIAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JJMHaMuKa YUCIEHHOCTH MOMYJIALMY U €€ perymsius

COO6H_ICCTBE[ M 3KOJOTHUYCCKUC CUCTEMBI

4.1

CoobmiecTBO OpraHu3MoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas,
MPOCTPAaHCTBEHHAs, Tpoduyeckas (mumieBas). Buasl-momuHaHThl. CBs3U B

OHoIIEHO3€E

4.2

Dkonoruveckre cucteMbl  (dKocucteMbl). [loHsTHE 00 9SKOCHCTEME W




4.3

ouoreoreHo3e. DyHKIMOHAIbHBIE KOMIIOHEHThl JKOCHCTEMBI: IPOJYLIEHTHI,
KOHCYMEHTBI, peyleHThl. KpyroBopoT BemecTB U NOTOK HEPTUU B IKOCUCTEME.
Tpoduueckue (muieBbie) ypOBHU O3KocucTeMbl. [luileBble LieU U CETH.
OcHOBHBIE TIOKa3aTeNIM HKOCHUCTEMBI: OnMomacca, MPOAYKLHUSA. DKOJIOTHYECKUE
MUpPaMHUIIbI: TPOAYKIMH, YHCICHHOCTH, Ouomacchl. (CBOHCTBAa SKOCUCTEM:

YCTOMUYUBOCTb, CAMOPETYJIsIIus, pazButue. CyKieccus

[Ipupoanbie 3x0cHCTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOTO WJIU
LIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBL. YpO03KOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak Qakrtop ycrohumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasust Ha 3emiie

4.4

Yuenne B.M. Bepnaackoro o Owuocdepe. I'paHuipl, coctaB U CTPYKTypa
ounoctepsl. XKuBoe BemectBo u ero Gynkmmu. OcobeHHOCTH OHMOCHEpHl Kak
ri100abHOM JKOCUCTEMBI. J[MHaAMHuYecKoe paBHOBECME W OOpaTHas CBS3b B
ouocepe. KpyroBopoTsl BemecTB W OHOTCOXMMHYECKHE ILHKIBI 3JIEMEHTOB

(yraepona, azota). 30HaIbHOCTH OHMOC(hepbl. OCHOBHBIE OMOMBI CYIIN

4.5

YenoBeuecTBO B Ouochepe 3eminn. AHTPOINOTEHHbIE M3MEHEHHs] B Ouocdepe.
['moGanbHBIE IKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHANBHOTO  YIpPABIEHHUS MPHUPOJAHBIMH pecypcaMd U UX

ucnosyib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI
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