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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTHH TEOPETUYECKYIO OCHOBY IS
OTIPEICICHHS TOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUS Y4EeOHOTO TMpeameTa
«buosioruss» cocTaBWIM: KOHIENTyajdbHble Tnonoxkenus @PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  II€JIeil, CcollepKaHus, pPe3yJbTaToB OOydYeHHUs U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBITYCKHUKOB, TTOJIOKEHUS 00 OOIIUX MENIX U
MPUHINNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKEHHUS O
cnenuduke OMONOruM, €€ 3HaYeHUH B MTO3HAHUM KUBOM MPUPOJIBI U 00ecredeHrun
CYILIECTBOBAaHMSI YesloBeYecKoro obmiectBa. COrjlacHO Ha3BaHHBIM TOJIOKEHUSIM,
oTnpeiesIeHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpA.

[Iporpamma mno Ouonoruum Aa€T NOpeaCcTaBlIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHUTAHUS U PA3BUTUSA OOYHAIOUIUXCS CpEeJCTBAMU
yueOHOro mnpeamera «buosorusi», omnpeaenser o0s3aTelibHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o pasienaM M Temaw,
PEKOMEHyEMYIO MOCJIEI0BATEIbHOCTh M3YUEHUSI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXKIPEIMETHBIX M BHYTPUIPEIMETHBIX CBSI3€H, JIOTUKH OOpa3oBaTEILHOTO
npolecca, BO3pacTHbIX 0COOEHHOCTEN 00y4JaroIuXCsl.

B nporpaMmme 1o OuOJIOTMH TaKXe YUYUTHIBAIOTCS TpeOOBaHUSA K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyuenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATEeTbHOCTH/YUEOHBIX JEHCTBUM OOY4YalOIIMXCSA 1O OCBOCHHUIO COJCPKAHUS
OMOJIOTUYECKOTO 00pa30BaHMSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YPOBEHB) peaini30BaH
IOPUHIMI TPEEMCTBEHHOCTH B H3y4Y€HUU Ouojoruu, Onarojapss 4emy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUW, CBA3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHUEM K OKpYKalollled MNpUpOJHON cpeje.
[TosTOMy Hapsny ¢ M3ydyeHHEM OOIIEOMOJIOTHYECKUX TEOPHUH, a TaKKe 3HAHUU O
CTPOCHHUH >KUBBIX CUCTEM PA3HOT0 paHra M CYIIHOCTH OCHOBHBIX MPOTEKAOUIUX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOPUIAKTUKUA HACJICACTBEHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKU
11eJIECO00Pa3HOT0 TOBENCHUS B OKpY)KAIOIIEH MPUPOMHON Cpene, aHaiam3a
BIIMSIHUSL XO3SMCTBEHHON AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAIHONW HAIPABIECHHOCTH
ydueOHoro npeamera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTHIO 0OecTieUeHUs



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

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpPa, pacIIUpseT U 0000IIaeT 3HaHUS O >KUBOW MpUpOJE, €&
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBILIUICHHS], HIEHHOCTHOTO OTHOIIEHHS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX H HMH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHBbIE MOJOXKEHUS O IpeIHA3HAYEHUM y4eOHOro IMpeaMeTa
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYILIECTBIEH C MO3UIMH KyJIbTypocOOOpa3HOTO MOJAXOJa, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
AKU3HU U TpaKTHUecKoM aestenbHOCcTH. Oco0oe MECTO B 3TOM cucTeMe 3HAHUMN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHe cOAEpX)aHUs y4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHM C 3TUM B CTPYKTYype yueOHoro npeamera «buomorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucreMa W MHOTOOOpaswe OpraHUYECKOTO MHpPay,
«IBOJIOLMS KUBOU MPUPOJIBI», « IKOCUCTEMBI U MIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEHCTBUUA B OTHOIICHUM OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBUiIaX, CIYKAIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOMIUXCA OTKPBITUSIX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHU3allly;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIErO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IMOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre Yy OOydYalOIMMXCSd YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIIOICHHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsi TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUN U YMEHUHN B MOBCETHEBHOM KU3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucteme cpennero oOmiero oobpazoBanus yueOHbIN npenmer «buomorusy,
U3y4aeMblil Ha 6a30BOM YpOBHE, SIBJISIETCS 00s13aTEIbHBIM YU€OHBIM MPEAMETOM.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaBOM.
Ponp Owonormu B (HOpMHUPOBaHMHM COBPEMEHHOW HAyYHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOUW IPUPOABI (HAOII0ACHUE, IKCIIEPUMEHT, OMMCaHUE,
U3MepeHue, KilacCupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Mennens, H. K. Konsnos, Ixx. Yorcon u @. Kpuk.

Tabnuibl 1 cxeMbl: «MeTo/Ibl TO3HAHUS YKUBOU MPUPOJIBI.

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktrnueckass padora Ne 1. «Jcmosb30oBaHME pa3IUYHBIX METOAOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3zHOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJSIIUOHHO-
BUJIOBOM, 9KOCUCTEMHBIN (OMOTEOIIEHOTUYECKUI ), OMOC(EepHBIH.

JlemoncTpanum:

Tabmuubl u cxembl: «OCHOBHBIC MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AIMH
YKABOW MPUPOIBD».

Oo6opynoBanue: moaenb MoJiekyibl JIHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MUKPO3JIEMEHTHI. Bosia 1 MuHEpaibHbIE BEIIECTBRA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BelleCTB B kieTke. l[lomnepxkanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl ~O€JIKOBOM MOJIeKYyJbl (TIepBUYHAS, BTOpPUYHAs, TPETUUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWCTBa OenkoB. buonoruueckue
byHKIIUM OETIKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM TIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTallu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JakTo3a) M MoJucaxapuibsl  (Kpaxmai, IJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie cBoiicTBa. buonormyeckue ¢yHkuuu nunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIUH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUSA
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapyxHas memOpana, moisiekyibl JIHK kak reHerumueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuoruyeckas. (OcoOeHHOCTH
CTpOEHMsI MpoKapuoTHueckoil kierku. Knerounass crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdleMoHCcTpaum:

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

Huarpammel:  «PacnpenesieHue XUMHYECKHMX  DJIIEMEHTOB B HEXHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

Tabmuupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. [JHK», «CtpoeHue mosekyibl



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

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE IS IPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTalasbl).

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHCAHUEM.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIeCTB, WK MEeTa00Iu3M. ACCUMUIIAIMS (TUTACTHYECKU OOMEH) 1
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbiid. Ponb ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAILEHNUN YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. BiausiHue ycnoBuii cpenasl Ha GOTOCUHTE3 U CIIOCOOBI TIOBBIIIEHUS €T0
MPOAYKTUBHOCTU Y KYyJIbTYPHBIX PACTEHUM.

XeMoCHHTe3. XEeMOCHUHTE3UPYIoIe OaKkTepuu. 3HAYCHUE XEMOCHHTE3a JJIS
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue u ero Buabpl. KucimopogHoe OKHCIIEHHE, WIM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanmsi reHetudeckoil nHopmanuu B KiIeTKe. | eHETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTust Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMS M JKMU3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbuos, [. Y. UBanoBckuii, K. A. Tumupsizes.

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenune u xuzHeHHbId nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnius»,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTaHNU3MOB.

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

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OpraHU3MOB: Oecrosioe U nosoBoe. Bunpl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €r0 OTIMYUS OT OECTOJIOTO.

Meiio3. Cranun meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusIX Meno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U SIMYHMKU. OOpa3oBaHHME M Pa3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMAaTOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Jtanbl SMOPUOHAIBHOIO Pa3BUTHSA Y MO3BOHOYHBIX JKUBOTHBIX:
npobiieHue, ractpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



CpeIbl Ha Pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIIOCOOHBIE BBHI3LIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmumpt 1 cxembl: «DopMbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe u HenmpsiMoe pa3BuTUE», «['aMeToreHes3 y MIEKONUTAIOMINUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJENb-allUInKauus «/leaeHue KIEeTKn», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOEHHsS TOJOBBIX KIJIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuky. Mcropus pa3Butus reHeTUKd. Poibs nurtosioruu
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHUE TEHETUKU. MeTonapl TreHeTUKH (THOPUIOIOTUYECKH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonHorubpuHoe CKpeluMBaHWe. 3aKOH €IMHO0Opasusi THOPUIOB TMEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckre  OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHUIO I'eHOB. HapyleHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

M3MeHunBOCTh. BHIbl ”3MEHUMBOCTHU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOCTBa MOAM(PUKAIIMOHHON U3MEHYHNBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYUBOCTh. Melo3 W TMOJIOBOM TMpolecC — OCHOBa KOMOWMHATHUBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIC. YacToTa U NMpUYMHBI MyTaluii. MyTareHHble (paKkTOphI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IIMTOICHETHYCCKHI, OMOXMMHYCCKUM,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIE3HU C HACJIEJCTBEHHOM MpPeapacnoyio)KeHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MIPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHNN YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
LUTOTCHETUYECKasd OCHOBAa», «3aKOH PACHICIUICHUS W €ro LHUTOreHETUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka mona», «3aKOHOMEPHOCTH HaCIEIO0BaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MoAeIU-aNMIIUKa «MOHOTHOPUIHOE CKpEITMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



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

JlabopaTtopHble U npakTHYecKHe PadoThI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

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

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quiibl HA TOTOBBIX
MHUKPOIIPEapaTaxy.

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

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka MU IpoLecC. 3apOXKIACHUE CEJIEKIUU U JTIOMECTUKALU.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KyJBTYPHBIX pacTeHUM. LIeHTpbI NMPOUCXOXKACHUSA JOMAIIHUX >KUBOTHBIX. CoOpT,
IIOPOJ1a, ITAMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIIMM DPACTEHMM M JKMBOTHBIX. OLEeHKa »Kcrephepa. BIIM3KOpOaCTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJMIUIONIOB. JIOCTHIKEHMs CEINEeKUUU pacTeHUM, >XUBOTHBIX U
MHKPOOPraHU3MOB.

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

Okojoruueckne W dTtudeckue  mnpoosmembl. MO - reHeTruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. WM. BaBuios, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel u cxeMbl: Kapta «lIeHTpbl NPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035UCTBEHHBIE PACTCHUS».



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHS CEJEKIHH PAcTeHUH U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[IpeAnocbUIKM BO3HUKHOBEHHUS! JBOJIIOLMOHHON TEOPUU. DBOJIOIMOHHAS
Teopust U €€ MeCTO B OUOJIOTMHU. BiusiHue 3BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIIEI0BATENBHOCTD
NOSIBJIEHUS BHJIOB B MAJICOHTOJOTMYECKOW JIETOMMCH, TIEPEXOJHbIE (OPMBI.
buoreorpaguyeckue: cxoacTso U paznuune (payH U Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOIOTMYECKHE: CXOJACTBA M pa3iuuus SMOPHOHOB pa3HBIX BHJIOB
MO03BOHOYHBIX. CpaBHUTENbHO-aHATOMUYECKUE: TOMOJIOTUYHbIC, AHAJIOTUYHbIE,
pPYJIMMEHTAapHbIE OpraHbl, aTaBU3MbL. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACIEJCTBEHHOCTH M OCHOBHBIX METAa0OJHMYECKMX MyTell y BcexX
OpraHU3MOB.

OpomonnoHHas Tteopus Y. JlapBuHa. Ilpeanocbuiki BO3HUKHOBEHHS
JapBuHU3Ma. JIBHOKylIuMe CHJIbI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE TMPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpPEAECNEHHAs] U3MEHUYUBOCTb,
O0opb0a 3a CyIecTBOBaHKE, €CTECTBEHHBIM OTOOD).

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

MuxkpoaBosorus. [lomymsiius kak eMHUIA BUAA U SBOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B mpupojae. MyTalOHHbBIN
npolecc M KOMOWHATHBHAas M3MEHYMBOCTh. [lOMynsiMOHHBIE BOJHBI M Jpeud
reHoB. M3onsims 1 MUrpausi.

EctecTBeHHbIil 0TOOp — HampaBiswomuii ¢akrop sBoionud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3ynbTaT 3BoMtoUUU. [Ipumepsl
PUCIOCOOJICHUI Y OpraHu3MoB. ApoMopd03bl U UIMOAJANITAL[UH.

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

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxaeHne OT HeCleUHaTM3UPOBAHHBIX NpelnkoB. lIporpeccupyromas
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpaum:



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

Tabmuibl u cxembl: «Pa3BuTHe opraHnYecKoro Mupa Ha 3emiiey, «3apoabITn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTEY, «Apomopdo3by, «Umnoamantamum», «OOmmIas aereHepanusy,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpoeHue roJIoBHOr0 MO3ra T0O3BOHOYHBIX).

buoreorpapuueckas kapra wmupa, KoyuieKuus «DoOpMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BJaxHble Tmpemnapatbl «Pa3Butue HacekoMmoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJna).

JlabopaTopHbie U MpaKTHYECKHEe PadOThI:

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

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEJIBLHOTO XapaKkTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apOXXKACHMHM >KM3HU. HayuyHble THNOTE3BI
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
HBOMIONUSL. AOMOTEHHBIM CHHTE3 OPTraHUYECKHUX BEIIECTB W3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavanbHble 3Tanbl
ounonornyeckor sBomonuu. ['mnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HMKHOBEHHE MPOTOKJIETKU. [IepBbie KIETKM W HX DBOJIOLMUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpbl. Ilaneo3olickas 3pa u €€ mepuoabl: KEeMOPUUCKUI,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo3oiickas »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOrMY4ecKuX mnpoueccoB. OCHOBHBIE 3Talbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

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

DBOJIOLHS YeT0BEKa. AHTPONOJIOTHS KaK Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakrtopbl) — aHTpomoreHe3a.  HacnencTBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKOIaeMbIX OCTaTKOB, BpeMs CYILIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckas).  YUepTel  MPHUCIOCOOJIEHHOCTH  MPEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHOBeHHe COJIHEYHOM CHCTEMBI», «Pa3BuTHe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHbIE MecCTa MaJCOHTOJIOTUYECKUX  HAXOAOK  IMPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpTalblla, KPOMAaHbOHIIA), CIICTIKA WJIU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue McKomaeMbIx OCTAaTKOB PacTeHUUN U
YKUBOTHBIX B KOJIJIEKIIUSIX).



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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIEOBAaHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abuotuyeckue, OWMOTHYECKHE U AaHTPOIOreHHble. JIeHCTBUE HSKOJOTUYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepanus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XApPaKTEPUCTUKHA Momysiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpl u cxemsl: kapta «lIpuponusie 30Hb1 3emun», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUN M3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUIOBaS,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

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



KOHCYMEHTHI, PeAYIIEHTh. KpyroBopoT BEIIECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

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

buopasznooOpaszue kak QaxTtop ycToluMBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us 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 paBHOBeCME U oOOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TTPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykxaués, B. 1. Bepnanckuii.

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoémay», «ArpoueHo3», «lIpumepHbie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsiI3HEHUS BO3[yXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIas COCTABIIAIOIIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «O0mas crpykrypa Oumochepbi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anrukamnus « TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



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



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cornmacio ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K peE3yJbTaTam
OCBOCHMSI  OOy4YarOINIMMUCS MporpaMM  cpefaHero  obmero  oOpa3oBaHUS:
JUYHOCTHBIM, METANIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIICAYIONIHNE COCTABIIAIONINE: OCO3HAHHWE O00YYaIOIIMMUCI POCCHHCKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACJICHUI0, HalWyMe MOTHUBAllMM K OOydYeHHio OuOoJoruu,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTHSA OHOJOTHUUECKOTO
3HAHUS, TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOCH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIMYHOCTHBIE PE3YJIbTAThl OCBOCHUS NpeaMeTa «bHOJIOTHS» JOCTUTAIOTCS B
CIUHCTBE YYCOHOM M BOCIHMTATEIBHOM JEATCIIBHOCTH B COOTBETCTBHUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOITO3HAHHUSI, CaMOBOCIIUTAHHUS U
CaMOpa3BUTHSA, Pa3BUTUS BHYTPEHHEW TNO3ULHMHU JIMYHOCTH, IATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TpaJUILIMsIM MHOTOHAIMOHAIBHOTO Hapoaa Poccuiickoit depepauun, npupoae u
OKPY>KAIOIIEH Cpee.

JIngyHOCTHBIE pE3ynbTaThl OCBOSHUS ydeOHOro mpeamera «buomorusy
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIUENH JUYHOCTH, CHUCTEMOM I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IICHHOCTSIM POCCHMCKOTO OOIECTBa, PACIIMPEHUE YKU3HEHHOIO
OMBITA U OMNbITA ACATCILHOCTH B IMPOIECCE peaav3alryd OCHOBHBIX HAIpPaBJICHUMN
BOCITUTATEJIbHOM JICSATEIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaIaHCKOT0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO WICHA POCCHICKOI0 OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOW JEATEIBHOCTH TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOJUMOCTH KOHCTPYKTHBHOI'O
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaXKUTEIHLHOTO
OTHOIIEHUSI K MHEHHUIO OIIMOHEHTOB TMpHU OOCYXKJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaXKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH MEPE]
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIEeCTBA;

uaelHas yoexXIEHHOCTh, TOTOBHOCTh K CIIyXEHHUIO M 3amure OTeuyecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauuusMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



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

TOTOBHOCTh K CaMOBBIPQXECHHIO B Pa3HBIX BHAAX HCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

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

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TPaBWJI WU HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHHE IICHHOCTH TPaBUJI HHIMBUIYAIbHOTO M  KOJUIEKTHBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 3J0POBBIO U KU3HU JIOCH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPYZY, OCO3HAaHUE IIEHHOCTH MacTepCTBa, TPYA0II00HE;

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

UHTEpEC K pa3nu4yHbIM cdepaM mpodheccCHnoHaTbHON AesTEIbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKH IIeJIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJEe KaK HCTOYHHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIeCTBOBAHUS;

MOBBINICHUE YPOBHA OKOJOTUYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHUE TI00AIBHOTO XapakTepa IKOJOTUYECKUX MPOoOJIeM M TMyTel ux
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TpU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
AKOCHUCTEM, Orochephl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEX  OKPYKAOLIEH
NPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPHUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIbTYpHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IPAKTHYECKOMN JEATENBHOCTH DKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(OpPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIUaJore
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYphl KaK CpeICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
NpEeACTaBICHUST 00 OKpYXKaloleM MHpPE KaK O €AUHCTBE MPUPOJIbI, YeIOBEKa U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  peIIaThb PECypCHble  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCThL B TOJYyYCHUM OWUOJOTHYECKUX 3HAHMM B MEIAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, HUCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCHOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO M UCCIIEA0BATENBCKYIO IEITEIbHOCTh NHANBUAYAIBHO U B TPYIIIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMpPEephIBHOMY  00Opa3oBaHUIO H
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS OO0yUYAIOIIMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, SHEPTHUs, SABJICHUE, MPOIECC,
CUCTE€Ma, Hay4YHbIH (paKT, MPUHIIMI, TUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT ©  JAPYTHX),
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,

PErYJISITUBHBIE), o0ecreynBarome dbopmHpoBaHue (YyHKIHMOHATBHOM
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YaloIIHUXCsA, CIOCOOHOCTh
oOyyaromuxcs MCIIOJIb30BATh OCBOCHHbIE MEXIMCIUTUTMHAPHBIE,

MHUPOBO33PEHUYSCKHE 3HAHUS W  YHUBEpPCAIbHbIC Yy4eOHbIE JCHCTBHS B
MMO3HABATEILHON 1 COIMAIbHOM MPaKTHKE.

MeTtamnpenMeTHbpIe PE3yJbTaThl OCBOCHHSI MPOTPAMMBI CPEIHETO OOIIETO
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHUBEpPCATbHBIMH Y4eOHbIMU NMO3HABATEJbLHBIMH
AEUCTBUSIMM:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OopMyIMpOBaTH W aKTyaJIM3UPOBaTh  MpodJemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJIB30BaTh TPH OCBOCHHMHM 3HAHUK MPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, O00OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIICTATh UX XapaKTEPHbBIE MPU3HAKH, YCTAaHABINBATH
CBSI3H C IPYTUMH TTOHATHSIMH );

OTIpENeNATh TETU JeATCILHOCTH, 3a7aBas TapaMmMeTpbl W KPUTEPUH HUX
JTIOCTHKEHHUSI, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C ITOCTABIICHHBIMH IIEIISMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHE TIOHATHUS JUI 0OBSICHEHUS (PaKTOB M SIBIICHHUMA
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE pPaCCYXIACHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, IIO
aHAJIOTHH), BBIABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEUYHS B paccMaTPUBACMbBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

IIPUMCHSTh CXEMHO-MO/IENTbHBIE CpelncTBa TS peACTaBICHUS
CYIIIECTBEHHBIX CBSI3€ll M OTHONICHWUH B M3y4aeMbIX OMOJOTHYCCKUX OOBEKTaX, a



TaKK€  NPOTHUBOPEUMH  pa3HOTO  poja,  BBIIBICHHBIX B Pa3jIMYHbIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHbIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIICHUE NPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TeliCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIE0BATEIbCKON U MIPOCKTHON JIEATEIHHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWSA, €ro WHTEpPIpETAINH, MNPEOoOPa30BAHUIO M TPUMEHEHHI0 B Y4YEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

(GopMUpPOBATh HAYYHBIM TUI MBIIUICHUS, BIaJETh HAYYHONH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATHSIMU U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadylM B 0Opa30BATEIbHON
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CJICACTBEHHbIE CBSI3M W aKTyaJIM3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Y €€ pEeLIeHMs, HaXOAWTh apryMEHThl i J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUHU PELICHMUS;

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJ€ pEHICHUS 3a7add pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOCa CPEICTB U CIIOCOOOB
NEeNCcTBUS B MPO(PECCUOHANBHYIO CPENy;

yMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEICSATEIbHOCTH;

YMETb UHTErpUPOBATh 3HAHUS U3 Pa3HBIX YUEOHBIX MIPEIMETOB;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33a4H, IOTYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHaIM3UpOBATH



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM MPEACTABICHUSI, KPUTUIECKH OLICHUBATh
e€ IOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

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

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

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHpopmaruu (CxeMbl, rpauku, TUarpaMmbl, TaOJUIIBI, PUCYHKU
H Ipyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBbIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

OCYIICCTBIIATH KOMMYHHUKAIIMHA BO BCeX cepax KU3HHU, aKTUBHO y4aCTBOBATh
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIIMNA JAPYTHX y4aCTHUKOB
JMasora Wik JUCKYCCUN);

pacmo3HaBaTh HeBepOalbHBIE CpPEICTBAa OOIICHHS, MOHUMAaTh 3HA4YCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHOCOOaMM OOIEHWS U B3aUMOJICHCTBHUS, MMOHMMATH
HaMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

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

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMaHAHOW W WHIWBUIYyAIBHON
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHHN C y4&€TOM OOIIUX
WHTEPECOB M BO3MOKHOCTEH Ka)IOTO YJieHa KOJUICKTUBA;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTh poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYKIAaTh pe3YJIbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOIO yYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYLIECTBJIATh IIO3UTHUBHOE CTPATErMYECKOE IIOBEIACHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUYECTBO U BOOOpaKEHHUE, ObITh MHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

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

BBIOMpPAaTh HAa OCHOBE OHOJIOTMUECKUX 3HAHUWA ILEJNEBbIE M CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
po0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 3371a4yu B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH M IIPEATIOUTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTO NMpeAMETa Ha OCHOBE JIMYHBIX NMPEANOYTCHUI;

JienaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KyJbTYPHBII YPOBEHD.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpULIAEMBIX JEWCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsATHE ceOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueoHoro npeamera «buomorus»
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, HHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHUM, BUBI JACSITEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CHUTYyallUsSX, a TAKXKE B pPEATbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3AHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS yueOHOro mpeamera «buonorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIK OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpa M HAy4YHOTO MHPOBO33PEHHS, O BKJIAJE POCCUNCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa JUIsl peICHUs KU3HEHHBIX 3a/a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJIOTMYECKUX TEPMUHOB U TOHSITHIL:
XKU3Hb, KJIE€TKa, OpPraHu3M, MeTaboau3M (OOMEH BELECTB U NpEeBpallcHHE
DHEPTUH), TOMEOCTa3 (CaMOperyJsiys), YPOBHEBasE OpraHU3aIlUs KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHE Teopuu (KJIETOYHas, XPOMOCOMHas,
MyTaIlMOHHAsI, IIEHTpaJibHasg JOrMa MOJICKYJIApHON Ouonorun), 3akoHbl (I
Menpens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOXKICHUS KyJIbTYpHbIX pacTenuit H. M. BaBuioBa), onpeaensTh rpaHUIlbl
WX IPUMEHUMOCTH K KUBBIM CUCTEMaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTUN: HAOIIOICHUE U
OMMCAHUE MUBBIX CUCTEM, IMPOIECCOB W SIBJIICHHI, OpraHU3alusl U MNpPOBEJACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEIyEeMbIMH BEJIIMYMHAMU, OOBSICHEHHE IMOITYYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAaHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMN, JIJISl MPUHATUS NMPAKTUYECKUX PEILIECHUIN B MOBCEIHEBHOU
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PalMOHAJIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJHATH JIa0OPATOpPHBIE M MpakTUYecKHe padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MacCOBOM MH(OpMAalLMK, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ass 6MOJIOTHYECKYI0 MH(POPMALIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPaKATh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOLUS, ABIKYIINE CUJIbI ((haKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



HKOCHCTEMa, TMPOIAYLEHThI, KOHCYMEHTBI, pEAYLUEHTbl, LENu MUTaHu,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

yMEHUE H3Jaratb OHOJOTMYECKHE Teopuu (dBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOJyUYECHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHJOB, TOMYJALUNA, TMPOIYIEHTOB, KOHCYMEHTOB, pEIYyIICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIUHM B DKOCHUCTEMaX, AHTPONOICHHBIX H3MEHEHUH B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIS1 NPUHATUA MPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JIJIsl pallMOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
npaBuiia Mpu padboTe ¢ ydeOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00ATbHBIE  DKOJOTMYECKUE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N KoauyecTBO 9acoB
DJIEeKTPOHHbIE
n| HaumenoBanme pa3iesioB (uudposBbie)
KonTpoabu IMpakTuyeck
/ | ¥ TeM mporpaMmmsl Bcero o0pa3oBaTe/ibHbIE
ble padoThbI ue padboThbl
n pecypchl
https://m.edsoo.ru/IBLQ
1 buonorus kak Hayka 2 0.5 H548U
JKuBble cucTeMBl U HX https://m.edso0.ru/5T7S
2 1
OpraHu3arus VKFTX
3 XHUMHYECKHH COCTaB U 8 1 https://m.edsoo.ru/YTL
CTPOECHUE KIIETKU WWIJEO
4 K 5 https://m.edsoo.ru/MEET
W3HEJEATEIILHOCTD KIIETKH 79071
PasMHoxeHne u
5 5 1 https://m.edsoo.ru/GF6W
WHIUBUIyaJIbHOE Pa3BUTHE 1A7C9
OpraHU3MOB =
HacnencTtBeHHOCTE B https://m.edsoo.ru/ONPN
6 8 15
U3MEHYMBOCTb OPraHU3MOB XJ7X6
7 Cenekuusi OpraHu3MOB. 3 https://m.edso00.ru/2EY3
OCHOBBI OMOTEXHOIOTHU 4ANEHR
https://m.edsoo.ru/FDB0O
8 PesepBHoe Bpems 1

8R36J



https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/IBLQH548U
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/5T7SVKFTX
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/YTLWW9JEO
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/MEETZ2D71
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/GF6W1A7C9
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/ONPNXJ7X6
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/2EY34NEHR
https://m.edsoo.ru/FDB08R36J
https://m.edsoo.ru/FDB08R36J
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11 KJIACC

Ne KoanuecTBo 4acoB
DJIeKTPOHHbIE
HaumenoBanue
(undposbie)
N | pa3ieioB H TeM Koutpoabubl | IIpakTuyecku
Bcero oOpa3oBaTe/ibHbIE
/ | mporpammbl e padoThl e padoThl
0 pecypchl
DBOIOIUOHHAL https://m.edsoo.ru/7F6R1Z
1 9 1
ounosorus ROH
BosaukHOBeHUE 1
https://m.edsoo.ru/OFLS81
2 pa3BUTHE KU3HH HA 9 0.5
YB5
3emiie
Opranu3msl U https://m.edsoo.ru/ XNFOD
3 5 1
OKpyJKarolas cpena 96AA
Coo0mrecTBa u
4 9 https://m.edsoo.ru/WXWA
JKOJIOTHUECKHE V/S56F
CUCTEMEI -
5 p 2 https://m.edsoo.ru/T3R3F
€3epBHOE BpeMsi WNON
OBIIEE KOJIMYECTBO
YACOB I10 34 0 2.5

[TPOT'PAMME



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
N KoaundecTBo 4acoB
DJIeKTPOHHbIE
K fara III/I(i)poll)SbIe
Tema ypoka OHTPO.Ib H3y4eH
yp Bceero HBIE HpaKquec I/Iﬂy 06p33OBaTeJ'ILH
KHe padoThI
n padoThI P ble pecypchl
1 B 1 https://m.edsoo0.ru
MOJIOTUS B CUCTEME HAYK 102T4D1UIS
Mertoapl TO3HAHUA KUBOU
npuposl. [Ipaktudeckas
abora Ne 1
5 iI/Icno 3OBAHME 1 05 https://m.edsoo.ru
" ' IGAB23860W
pa3IMYHBIX METO/OB IPU
M3YYEHUH OMOIOTUYECKHIX
00BLEKTOBY
3 buonornyeckue CUCTEMBI, 1 https://m.edsoo0.ru
MPOLIECCHI U X U3YYECHUE [A7TVOYD215
4 XUMHUYECKUHN COCTaB KJIIETKH. 1 https://m.edsoo.ru
Boga u MmuHepasibHbIE COJIH [L171L.J590V
5 benku. CoctaB u ctpoeHne 1 https://m.edsoo.ru
O€eJIKOB /V33INUW5SW



https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/O2T4D1UI5
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/GAB2386OW
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/A7VOYD215
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/L17LJ59OV
https://m.edsoo.ru/V33JNUW5W
https://m.edsoo.ru/V33JNUW5W

DepMEHTBI —
OHOJIOrHYecKHe
KaTaJn3aTophl.
JlaGopaTopHas padora Ne 1
«3yueHne KaTaIuTUYECKOU
AKTUBHOCTH (pepMEHTOB (Ha
MIpUMEpe aMIJIA3hI TN
Karasasbl)»

0.5

https://m.edso0.ru
[VBPPPBGCD

Yrnesoawl. JInnuasl

https://m.edsoo.ru

[OJ7NFITI5
HyxnenHoBbIE KHCTIOTBI. https://m.edsoo.ru
ATD [WOELRA9B3

Hcrtopust u meToasl
W3Y4YEHHUS KIIETKU.
Kierounas Teopus

https://m.edsoo.ru
[IXQMJOGM3

Knerka kak OCJIOCTHaA
KHUBas CUuCTeMa

https://m.edsoo.ru

IXDCLRAF1



https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/VBPPPBGCD
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/OJ7NFITI5
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/WOELRA9B3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/JXQMJOGM3
https://m.edsoo.ru/XDCLRAF1Q
https://m.edsoo.ru/XDCLRAF1Q

CtpoeHue 3yKapuoTHYECKOM
kietku. JlabopaTopHas
pabora Ne 2 «3yuenue
CTPOCHHUSI KJIIETOK PacTeHUH,

1 « 5 05 https://m.edsoo.ru
1 I/IBOTHB\}X, I‘pI/I OB U . /KZO].WSLJY
OaKTepHii 10T MEKPOCKOIIOM
Ha T'OTOBBIX
MHKpoIIpenaparax u ux
OIUCAHUEN
1 OOMeH BEIECTB HWIIH https://m.edsoo.ru
2 MeTa00INu3M /LOB3I3XYZ
L ®dortocuHTe3. XeMOCHHTE3 hitps://m.eds00.iu
3 ' /V882FDGSF
1 SHepreTHYCCKIH oGMeH https://m.edsoo.ru
4 CpreTHHECKII OOME JT2LVIES3L
JKU3HEHHBIN UK KIETKH.
Jenenue knerku. MuTos.
JIaGoparopHas padora Ne 3
1 0 6p p P 05 https://m.edsoo.ru
5 «Habmronenue MuTo3a B ) ICOLNPWLF4

KJIETKaX KOHUYMKa KOpeIlKa
JyKa Ha TOTOBBIX
MHUKpOITpenaparax»



https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/KZ01W5LJY
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/L0B3I3XYZ
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/V882FDGSF
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/T2LVIES3L
https://m.edsoo.ru/CO1NPWLF4
https://m.edsoo.ru/CO1NPWLF4

1 Buocunres 6enka. Peakmus https://m.edsoo.ru
6 | MaTpuU4HOTO CHHTE3a [540F4L77W
1 Tpancnsamnus — OMOCHHTE3 https://m.edsoo.ru
7 OeJka [TEDKDDWWM
1 | Hexknerounsie GoOpMbl https://m.edsoo.ru
8 | KM3HU — BUPYCHI [9PGS5FAJB
1 | ®opmbl pa3MHOXKEHHUS https://m.edsoo.ru
9 | opranuzMoB [2JLXB4AOR
2 Meii https://m.edsoo.ru
0 enos /SNUXK0X86
OO6pa3zoBaHue u pa3BUTHE
IIOJIOBBIX KJIETOK.
Or10/10TBOpPEHHE.
2 a6 Sora No 4 05 https://m.edsoo.ru
1 aboparopnas pabota Ne . IC29L ADXBS
«3yueHune cTpoeHus
ITOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»
2 | HupuBuayalbHOE pa3BUTHE https://m.edsoo.ru
2 OpraHu3MOB IMA4T8L5AD
I'emeTnka — Hayka o
2 s https://m.edsoo.ru
3 HACJIEICTBEHHOCTH U JHESOD768U

U3MCHYUBOCTHU



https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/54OF4L77W
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/TFDKDDWWM
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/9PGS5FAJB
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/2JLXB4AOR
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/5NUXK0X86
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/C29L4DXB8
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/MA4T8L5AD
https://m.edsoo.ru/HESOD768U
https://m.edsoo.ru/HESOD768U

3aKOHOMEPHOCTH
HacJIeJOBaHMsI TPU3HAKOB.

https://m.edso0.ru

MonorubpumaHoe IYYQSGOWI2
CKpCIIMBAaHUE
Jlurubpuanoe

CKpC€IIMBaHHUEC. 3aKoH
HE3aBHUCHUMOI'O
HacCJICOJOBaHUA IIPU3HAKOB

https://m.edsoo.ru
IY5NANQ65V

CuernieHHOE Hacle0BaHNe
npu3HakoB. JlaboparopHas
pabota Ne 5 «M3yuenue
pe3yIbTaToB
MOHOTUOPUAHOTO U
JTUTUOPUIHOTO
CKpELIMBaHUA y AP030(UIbI
Ha TOTOBBIX
MUKpOITpenapaTax»

0.5

https://m.edsoo.ru

[P2SQ5ZGN2

I'eneTuka nona.
Hacnenosanue npusHakos,
CLIEIJIEHHEBIX C II0JIOM

https://m.edsoo.ru

[3GYGV4TYM



https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/YYQSG9WI2
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/Y5NANQ65V
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/P2SQ5ZGN2
https://m.edsoo.ru/3GYGV47YM
https://m.edsoo.ru/3GYGV47YM

N3MeHYnBOCTSD.
HenacnencrBennas
W3MEHYUBOCTb.
JlaGopaTopHas padota Ne 6.
N3yuenue
MOIU(DHUKAITIOHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BApUALIMOHHOTO psijia U
BapHallMOHHON KPUBOM»

0.5

https://m.edsoo.ru
/IM3MHUK2VV

Hacnencreennas
U3MEHYHBOCTb.
JlaGopatopHnas pabota Ne 7.
«AHanu3 MyTtanuit y
Ip0o30(UIIBI HA TOTOBBIX
MUKpOITpenapaTax»

0.5

https://m.edsoo.ru
IVWT70DZ8R

I'enetuka yenoBeka

https://m.edsoo.ru
/XU9SFS3GA

PesepBHbIii yPOK.
O6o0u1ieHue o Teme
«HacneacTBeHHOCTH U
M3MEHYHMBOCTb OPIaHU3MOBY

https://m.edsoo.ru
[E2IXRS2EB

Cenekuus Kak HayKa U
pouece

https://m.edso0.ru
/3128P3L.98



https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/M3MHUK2VV
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/VWT70DZ8R
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/XU9SFS3GA
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/E2IXRS2EB
https://m.edsoo.ru/3I28P3L98
https://m.edsoo.ru/3I28P3L98

MeTtoapl U JOCTHKEHUS

3 . 1 https://m.edsoo.ru
3 CEJIEKIIMH PaCTeHUN U 11SK306W0J
KUBOTHBIX
3 | buorexHoMOrUs KaK OTpacib 1 https://m.edso00.ru
4 MIPOU3BOJICTBA [TAKI9EG62K
OBUIEE KOJIMYECTBO 34

YACOB I10 ITPOTPAMME



https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/JSK3Q6W0J
https://m.edsoo.ru/TAKI9E62K
https://m.edsoo.ru/TAKI9E62K

11 KJIACC

N KoaundecTBo yacoB
DJIeKTPOHHbIE
Jara P
KonTpounb nudpoBbie
Tema YpoKka HpaKTuqec H3Yy4YCH
Bcero HbIE o0pa3oBaTe/ibH
KHe padorpl | HA
I padoTbI ble pecypchl
1 OBOIIOLUS U METOIBI € 1 https://m.edsoo.ru
W3yYCHUS [6KWQIKBKU
Hcropus pazButus
5 DeCTABICHILH 06 1 https://m.edsoo0.ru
pedl JOSWC47SSX
DBOJIIOLUU
https://m.edsoo.ru
3 | MHuKpPOIBOITIOLHS 1 TOFAUEAZP
[Momynsauus kax
JJIeMEHTapHasi €IUHUIA
BUJIA U DBOJIIOLINU.
4 HaI(;o aTo Ha;I adora Ne 1 1 0.5 hitps://m.eds00.1u
patopHas p ° ' /D3UCLTSOF
«CpaBHEHHE BHJIOB T10
MOP(OJIIOTHIECKOMY
KPUTEPHIO
BUIK NC CUJIbI
5 A i ) 1 https://m.edsoo.ru
(amemeHTapHBIE (HAKTOPHI J3EHBCNOWI
DBOJIIOLUU —_—
6 EctectBenHsblIil 0TOOp U €ro 1 https://m.edsoo.ru
bopmbI /DY32BUDOO



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

Pe3ynbTaTe! 3BOMIOLMY:
MPHUCIIOCOOJICHHOCTD
OpPTraHu3MOB U
BUI000pa3oBaHue.
JlabopaTtopHas paborta Ne 2
«Onucanue
MPUCTIOCOOTICHHOCTH
opraHusma u e€
OTHOCHUTEIIEHOTO XapaKTepay

0.5

https://m.edso0.ru
[WAJHSTLOB

HaHpaBJ’IeHI/Iﬂ " IyTH

https://m.edsoo.ru

MAaKpO3BOJIFOLIHHA [PI1IFIOYV3
Heob https://m.edsoo.ru
€00paTUMOCTh IBOJIIOIIUU ICLAGVCEJJ

Wctopus xu3Hu Ha 3emiie U
METOMBI €€ N3YUEHHUS

https://m.edsoo.ru
IMIYY1IMV X7

['mnoTte3sl MpOUCXOXKACHUS
JKA3HU Ha 3emiie

https://m.edsoo.ru
[EKNHXBOS2

PasButue xxu3nn Ha 3eMiie
I10 5paM U 1nepruoaam

https://m.edsoo.ru
J/ECIN8TF62



https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/WAJHSTLOB
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/PI1FI0YV3
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/CLA9VC5JJ
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/MJYY1MVX7
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/EKNHXBOS2
https://m.edsoo.ru/ECJN8TF62
https://m.edsoo.ru/ECJN8TF62

OCHOBHBIE 3Tarbl YBOJIIOIUN
PacCTUTEIHLHOTO U KUBOTHOTO
mupa. [IpakTuueckas pabora

1 https://m.edsoo.ru
3 No 1 «M3yuenue 0.5 ITK1LYOSCT
HCKOMAeMBIX OCTaTKOB
pacTeHUi 1 KUBOTHBIX B
KOJUICKITUSX )
1 | CoBpemennas cucrema https://m.edso00.ru
4 OpPraHUYECKOTO MUpa IWSEXNIYAK
1 OBOJIIOIHS YSIOBEKA https://m.edso0.ru
5 (anTpomorenes) [ADV3JERUE
1 | Jemxymue cuisl (pakTopbl) https://m.edsoo.ru
6 | aHTpomoreHesa [ID7IZMBYPQ
1 OCHOBHBIE CTagUNA https://m.edso0.ru
7 9BOJIIOLMHI YEIOBEKA [14G19MQ4K
YenoBedeckue pacel U
1 P https://m.edso0.ru
8 MIPUPOJIHBIC a/lalITalluN IXL7OKC5PK
YyeJIoBeKa
PesepBHbIii yPOK.
1 | OOoO6eHue Mo TemMe https://m.edso00.ru
9 | «BO3HHKHOBEHHE U /[R6L7VY2GB
pa3BUTHE KU3HU HA 3eMIIE»
2 https://m.edsoo.ru

OKoJiorus Kax HayKka

[K46KON56I



https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/7K1LY0SCT
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/WSEXN9YAK
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/ADV3JERUE
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/D7JZMBYPQ
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/14G19MQ4K
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/XL7QKC5PK
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/R6L7VY2GB
https://m.edsoo.ru/K46KON56I
https://m.edsoo.ru/K46KON56I

Cpenpl oOuTaHus u
HKOJIOTHYECKUE (PAKTOPHI

https://m.edsoo.ru
/[DCOIEUICY9

AbGuoTtndeckue HakTophl.

JlaGopaTopHas padora Ne 3.

«Mopdoonoruueckue
0CcOOEHHOCTH pacTeHU u3

https://m.edsoo.ru

Pa3HBIX MECT OOUTAHHS. 0.5 IGTNF3PINM

JlaboparopHas pabota Ne 4.

«BnusgHue cBera Ha pOCT U

pa3BUTHE YEPCHKOB

KoJIeyca»

Buornueckue GhaxTophl hitps.//m.eds00.1u
IA6Z8BMGNQR

DKOJIOTHYECKUE

XapaKTePUCTHKH

nonyisanuy. [Ipaktruaeckas 05 https://m.edsoo.ru

pabota Ne 2 «[Toacuér
MJIOTHOCTU MOMYJISLUN
Pa3HBIX BUJOB PACTEHUID)

[X42)6ABRN

Coo0bmiecTBa OpraHu3MOB —

OHOIIEHO3

https://m.edsoo.ru
[0T2K1PNGZ

DKOJOTUYECKHE CUCTEMBI
(KOCUCTEMBI)

https://m.edsoo.ru
[SILIRWZMR



https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/DCOIEUIC9
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/G7NF3P1NM
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/A6Z8MGNQR
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/X42J6ABRN
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/0T2K1PNGZ
https://m.edsoo.ru/S1LIRWZMR
https://m.edsoo.ru/S1LIRWZMR

OCHOBHBIE TTOKa3aTeIIN

9KOCHUCTEMEL.
2 5 . 1 https://m.edso00.ru
7 KOJEOFI/I‘ICCKI/I MTAPaAMUJIBI. INSTEWOGPE
CBOMCTBa YKOCUCTEM.
Cyxkueccus
2 N 1 https://m.edso0.ru
3 PUPOJIHBIE YKOCUCTEMBI WIDMMUBCS
2 | AHTpOIIOreHHbIC 1 https://m.edso00.ru
9 | 3KOCHUCTEMBI /WRS65U3WC
3 | buochepa — rmobanbHas 1 https://m.edsoo.ru
0 | sxocucrema 3emin [2X1VG5Q18
3 | 3aKOHOMEpPHOCTH 1 https://m.edsoo.ru
1 CYIIECTBOBaHMs OUOChepbl /V5JT6B38Z
3 | UYenosedecTBo B Omochepe 1 https://m.edsoo.ru
2 | 3emumnm [HXCDHPXDJ
3 | CocymiecTBOBaHHE IPUPOABI 1 https://m.edsoo.ru
3 | u4eloBeyecTBa /187G37606
PesepBHBIil ypoOK.
3 | OO6oOmeHre TeMbI 1 https://m.edsoo.ru
4 «Coo0bmrecTBa u /SW5XCF3K6
9KOJIOTHYCCKUE CUCTEMbDY
OBUIEE KOJIMYECTBO
1 34 2.5

YACOB I10 [TIPOI'PAMME



https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/NSTEW0GPE
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WIDMMUBC5
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/WRS65U3WC
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/2X1VG5Q18
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/V5JT6B38Z
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/HXCDHPXDJ
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/187G37606
https://m.edsoo.ru/SW5XCF3K6
https://m.edsoo.ru/SW5XCF3K6




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Kox npoBepsiemoro
pe3yJbTara

IIpoBepsiemble npeaMeTHBbIE Pe3yJbTAaThl 0CBOCHUSI OCHOBHOI 00pa:
cpeaHero oouero oo0pazoBaHus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIU OMOJIOTUU B CUCTEME Hay*
B (hOpPMHPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MM
BKJIQJIE POCCHUUCKUX U 3apyOC)KHBIX YUYEHBIX-OMOJIOTOB B Ppa3BUT

T'paMOTHOCTH YCJIOBCKA AJId PCUHICHUA )KMU3HCHHBIX 3aa4

YMeHune packpbiBaTh COJEp)KaHHE OMOJIOTMYECKUX TEPMHUHOB U TIOH
MeTabom3M (OOMEH BEIIECTB M IPEBpAICHUE SHEPTHH), TOMEOC]
OpraHM3aIlMs JKUBBIX CHCTEM, CAMOBOCIIPON3BEICHUE (PEMPOAYKIINSA),

POCT U pa3BUTHE

YMeHue wu3narath OHONIOTHYECKME TEOpUM (KJIETOYHAs, XPOMOCOM
Mengens, T. Moprana, H.W. BaBunoBa) u yueHus (0 LeHTpax M

KynbTypHbIX pacTenuii H.W. BaBuiosa), onpenensiT rpaHUIIBI UX TPUD

YMeHue BinaJeTh METOJaMU HAyYHOTO MO3HAHUsA B Ouosoruu (HabIror
MPOLIECCOB W SIBIICHWW; OpraHHu3alus M TMPOBEACHHE OMOIOTHYECK(
TUMOTE3bl; BBISBICHHE 3aBUCUMOCTH MEXAY HCCIETyeMBIMU BEITUYE
pe3yJIbTaTOB, WCIOJIH30BAaHHBIX HAYYHBIX TOHSTHUN, TEOPUH U 3aKO}

OCHOBaHUU TOJYYEHHBIX PE3YJIbTATOB)

YMeHHe BBIIEIATh CYIIECTBEHHBIE TPU3HAKN BUPYCOB, KJIIETOK IPOKApPY
MHOTOKJIETOYHBIX OPTaHU3MOB; OCOOCHHOCTH MpPOIIECCOB OOMEHa Bel
KJIeTKe, (DOTOCHHTE3a, IJIACTUYECKOTO M SHEPreTUYecKoro oOMEeHa.,

OIINIOAOTBOPCHUSA, pa3MHOXCHUSA, MHAUBUAYAJIbHOI'O Pa3BUTHA OpTaHU3




YMeHue MpUMEHATh MOJTyYEHHbIE 3HaHUS I 0OBACHEHHUsS OMOJIOrHY
MPUHATHS IPAKTUYECKUX PELICHUN B TOBCEAHEBHON JKU3HU B LIENIAX O
3II0POBbSI M 3/I0POBbS OKPYKAIOIIUX JIIO/ICH, COOIIOICHHUSI HOPM TPaMo
IIPUPOJHOM cpejie; MOHUMaHHe HEOOXOIMMOCTH UCIOIb30BaHUS JOCTY

OMOTEXHOJIOTUIA ISl PAllHOHAIEHOTO IPUPOAONOIH30BAHHUS

VYMmenune peiaTtbh J3JICMEHTAPHBIC TI'CHCTUYCCKHE 3aJadd Ha MOHO-
CHOCIVICHHOC HACJICAO0BAHUC, COCTABJIATH CXCMBbI MOHOI‘I/I6pI/IIIHOFO 1

HacCJICOAOBaHHUA ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBINONHATH JIA0OpaTOpHbIE U IpPAaKTHYECKHe padoThl, COO

y4eOHBIM U JIa0opaTOPHBIM 000PYAOBaHUEM

YMeHue KpUTHUYECKH OLIEHMBAThb W HMHTEPIPETUPOBATH HHPOpMALH
BKJIIOYAIOLIYI0 IICEBJOHAYYHBIE 3HAHUS W3 pPa3IU4HbIX MCTOYHUK

MaTepI/IaJ'IBI); OTHYCCKHEC aCIICKTbl COBPECMCHHBIX HCCIICIOBAHUN B OHOJI

10

YMeHue co3naBaTh COOCTBEHHBIC IMHCHMEHHBIE W YCTHBIE COOOII

I/IH(bOpMaIII/II-O N3 HECKOJIBKUX HUCTOYHHUKOB, I'PAMOTHO HCITI0JIB30BAThH IIC

11 KIIACC

Konx nposepsiemoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHbIE Pe3yabTATHI 0CBOEHHUsI OCHOBHOI1 00pa:
cpeaHero oo1uero oopazoBanus

CdopmupoBaHHOCTH 3HAHUN O MECTE U POJIM OMOJIOTUU B CUCTEME Hay*
B (hOpMHPOBAHUHM COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MU
BKJIQJIE POCCHUHMCKMX W 3apyOeXHBIX YUYEHBIX-OMOJIOTOB B Pa3BHUT

T'paMOTHOCTH YCJIIOBCKA AJId PCHICHUS )KU3HCHHBIX 3a/1a4




YMeHue packpbIBaTh COJAEpkKaHUE OMOJOTMUECKUX TEPMHUHOB U IIOHS
SBOJIIOIMUS,  JBIDKyIIME  CWiIbl  ((hakToOpel)  DBOJNIONMH,  TIp
BHUI000pa30BaHUE, SKOJIOTHIECKHUE (PaKTOPhI, IKOCUCTEMA, TTPOIYIICHTI

IIUTaHUs, SKOJIOIHYCCKasa MupaMuaa, 6I/IOFeOHeH03, 61/100(1)epa

YMeHue uzaarath OMOJOrHYECKUE TeOpHH (IBOIOIMOHHAs Teopus Y.
SBOJIIOLIMH), 3aKOHBI M 3aKOHOMEPHOCTHU (3apObIINICBOro cxozictBa K
HarnpasiieHui u myreit sBomoru A.H. CeBepiioBa, yaenus o 6uochep

T'paHUIIbl UX MPUMCHUMOCTHU K JKUBBIM CUCTEMaM

YMeHue BJIaACTb METOAaMH HAYYHOT'O IIO3HAHHUS B OHoJIorun (Ha6J’II-O,U
IIpouecCoB " HBHGHHﬁ; opraHusanusa MU IIPOBCIACHHC OHOJIOrHYECK
TUIIOTE3bI; BBIABJIICHHC 3aBUCUMOCTH MCKAY HCCICAYCMBIMHU BCJINYl
PE3YIbTATOB, HCIIOJB30BAHHBIX HAYYHBIX HOH)ITPIfI, TeOpI/IfI N 3aKOl

OCHOBAHUU IMOJTYYCHHBIX pe3y.]'ILTaTOB)

YMeHue BBIACTATh CYIIECTBEHHBIE MPU3HAKA CTPOCHUS OHOJIOTHYECK
MPOYIIEHTOB, KOHCYMCHTOB, PEIYyIIEHTOB, OHOrCOIIEHO30B M DKOC
HACJEACTBEHHON W3MEHUMBOCTH, €CTECTBEHHOrO0 OTOOpa, BHI000
OpPTaHU3MOB, IEHCTBUS IKOIOTUYECKUX (DAKTOPOB HAa OPTaHU3MBI, TIEPe
HKOCUCTEMAaX, aHTPOIIOT€HHBIX U3MEHEHUIN B YKOCHUCTEMaX CBOEH Mex

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

YMeHue npUMeHSTh MOTy4YeHHbIE 3HaHUA [ OOBSCHEHUS OMOJIOTHY
MIPUHATHS TMPAKTUYECKUX PEIIEHUN B TTOBCEIHEBHOM KMU3HU B LIETAX O
3/10pOBbS U 3/I0POBbSl OKPY’KAIOLIUX JIIOAEH, COONIIOIEHUSI HOPM I'paMo
MIPUPOJHON cpefie; MOHUMaHHEe HEeOOXOJMMOCTH WCIOJB30BaHUS JOCT

I palluOHAJIBHOTO ITPUPOAOITOJIE30BaAHUSA

YMmenue pemiaTte 3JICMCHTAPHBIC OMOJIOTHYCCKUE 3aga4ud, COCTaBJIA

SHEPTUM B dKocucTeMax (e MUTaHus)

VYMeHue BHIIOIHATH na60paT0pHHe U TIPAKTHYCCKUC pa6OTBI, co0

y4eOHBIM U JJa0OpaTOPHBIM 000PYI0BAaHUEM




YMeHHe KpUTHUYECKH OIICHHWBAaTh W MHTEPIPETUPOBATH HHPOpMALU

BKIIIOYAOM[YIO IICCBJAOHAYYHBLIC 3HAHHWA W3 PA3JIMYHBIX HNCTOYHHK

9
MaTepuasbl); pacCMaTpUBaTh I100AbHBIE SKOJIOTMYECKUE MPOOIEMBI
OTHOIICHUIO K HUM COOCTBEHHYIO ITO3HIIHIO

10 YMeHue co3naBaTh COOCTBEHHbIE IMHCHMEHHBIE U YCTHBIE COOOIIL

I/IH(bOpMaI_[I/IIO N3 HCCKOJIbBKUX UCTOYHHUKOB, 'PAMOTHO HCII0JIb30BAThH IIC




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJEePKAHMS
1 buonorus kak Hayka
11 buonorust — Hayka o xwuBoi mpuposae. Ponp OGuonorun B (GOpMUPOBAHUU COBPE
Cucrema OMOIOTHUECKUX HAYK
12 MeToapl TO3HAHUS JKMBOM mpupoisl (HaOMIOAEHHE, HKCIHEPUMEHT, OIMUCaH
MOJICIIMPOBAaHKE, CTATUCTHYECKAst 00pabOTKa TaHHBIX )
2 JKuBple cucTeMbl U UX OpraHU3aLUs
2.1 JKuBble cucteMbl (OMOCHUCTEMBI) KakK MpeaMeT u3ydenus ononoruu. CBoiicTBa OHOCH:
59 YpoBHU oOpraHuzanud OHUOCHUCTEM: MOJIEKYJISIPHO-TEHETUYECKHI, KIETOYHBIH,
BHJIOBOH, DKOCUCTEMHBIHN, OMOChHEpPHBIH
3 XVWMHUYECKUI COCTaB U CTPOCHUE KIIETKU
31 XUMUYECKUN COCTAaB KIIETKA. XUMHUYECKUE BJIEMEHTBI: MaKpPOA3JIEMEHTbI, MHUKPO
BenlecTBa. OyHKIIMHU BOJbI 1 MUHEPAJIBHBIX BEIIECTB B KieTke. [logaepxanue ocMoT
benku. CoctaB u ctpoeHue 0enkoB. AMMHOKHCIOTE — MOHOMEpHI OenkoB. HezameHr
AMUHOKHCIOTHBIM COCTaB. YPOBHM CTPYKTYpbl O€IKOBOW MOJEKYJbl (IEpBI
3.2 YeTBEPTUYHAS CTPYKTYpa). XUMHUYECKHE CBOMCTBA OeNKkoB. bronornueckue GyHkumr
®depmeHTHl — Ouosornyeckue Karanusaropsl. CTpoeHue (epmeHTa: akTHBHBIN Iie
Kodepmentsl. Butamunsl. Otinuunst pepMeHTOB OT HEOPraHUYECKUX KaTalu3aToOpOB
VYrneBoapl: MOHOcaxapuabl (TIOK03a, prub03a U Ae30Kcuprbo03a), aucaxapuibl (ca
33 (xpaxMaJ, TIIMKOTeH, LeJUTI0103a). buonornueckre GyHKIIUU yTrIIeBOAOB.

JMnuasl: TpUTIIMIEPUAbI, cTepoubl, pocomunuast. I'napoguabHO-TUAPOPOOHBIE

JIUTINAOB. CpaBHeHI/IC yriieBoaos, OCIIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU




3.4

Hyxnennoseie kucnotsl: JIHK u PHK. Hykieotuasl — MOHOMEpB! HYKJIEMHOBBIX KI

Crpoenne u pynkuun PHK. AT®: crpoenue u pyHkuun

3.5

[utonorus — Hayka o kierke. Kiierounas teopusi. MeToabl H3y4eHUS KIETOK

3.6

Krnerka kax LOEJIIOCTHAs XUBasA CUCTEMA. O6H_[I/Ie IIPU3HAKN KJICTOK: 3aMKHYTas Hap

KaK I'eHEeTHYSCKHUi arrapar, CUCTcMa CUHTC3a Oenka

3.7

Tunel KJIETOK: 3yKapuOTHYECKas U IpoKapruoTtudeckas. OCOOEHHOCTH CTPOEHUs PO
cteHka Oaktepuil. CTpoeHHe 3yKapHOTHYEeCKOW KieTKH. OCHOBHBIE OTIIMYUSL pPac

KIJIICTKH

3.8

[ToBEpXHOCTHBIE CTPYKTYpPBI KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, UX (DYHKII
cBoiictBa U QyHkuuu. [{uromnazma u e€ opranouipl. OgHOMEMOPAHHBIE OPTaHOU/Ib]
(BIIC), anmmapat ['onbaku, mu3ocombl. [1oyaBTOHOMHBIE OPraHOUIbI KJIETKU: MUTOXC
MHUTOXOHJPU# ¥ miacTul. Buel miactun. HememOpaHnHbie OpraHOHIBI KICTKH: PHOO

JKT'YTUKH. qDYHKI_[I/II/I OpraHOUJA0B KJICTKH. Bxarouenus

3.9

SAnapo — perynaropubiii neHtp kietku. CTpoeHue sjpa: saepHas o00JIouKa, Ke

XpomMOCOMBI

3.10

TpchnopT BCIICCTB B KJICTKC

>KI/I3H6,[[G}IT€‘J'IBHOCTB KJICTKHN

4.1

OOMeH BeliecTB, UM METa00IN3M. ACCUMMIISIIMS (TTTACTHYECKUM OOMEH) U AUCCUNM
JIBE€ CTOPOHBI €JMHOTO Ipolecca Meradbonm3Mma. Tumbsl oOMEHa BEIIECTB: aBTOT

(I)epMeHTOB B OOMEHe BCHICCTB U IIPCBPAILICHHUU SHEPTHUU B KIICTKEC

4.2

®otocunre3. CBeroBas u TeMHOBas (aszbl ¢orocuHTe3a. Peakiuu QoTocuHTe:
3HavyeHue (HOTOCHHTE3a JUIS )KU3HM Ha 3emiie. BiusiHue ycnmoBuid cpenbl Ha (OTOC
MPOJAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XEeMOCHHTE3. XCMOCI/IHTGSprIOIJ_II/IC 6aKTCpI/II/I. 3HaueHUE XEMOCUHTE3a JJIA )KU3HU H

4.3

3HepFCTH‘{eCKI/Iﬁ 00OMEH B KIIETKE. Pacmiennenue BCIICCTB, BBIACIICHNUC U aKKYMYJIN
SHEPTCTUUCCKOTO oOmena. I'nmuxonus. BpO)KCHI/IC n €ro BUIEI. KI/ICJ'IOpO,Z[HOC OKH

D hHEeKTUBHOCTH IHEPTETUIECKOTO 0OMEHA




4.4

Peakiun marpuunoro cuntesa. I'enerndeckas uadopmarus u JJTHK. Peanuszamms re:
I'eneTnueckuit xox MU ero cBoucrBa. TpaHckpunius — Marpuunslii cuHTe3 PHK.

KoaupoBanue amunokuciot. Pons pubocom B OnocunTtese Oenka

4.5

Heknerounsie ¢opmbl xku3HU — BUpYChl. cTopust oTkpeiTHs BupycoB (JI.M. MBaH
KHU3HEEATENIbHOCTH BUpycoB. bakrepuodaru. bone3nu pactenuil, )KMBOTHBIX H
Bupyc ummynonedunura yenoseka (BUY) — Bo3Oymurtens CIIM[a. Ilpoduaxk

3a00s1eBaHUil

Paszmuoxkenune u HHIUBUAYAJIBbHOC PA3BUTUC OPIraHU3MOB

5.1

Knetounslii nuki, WM >KU3HEHHbIM UK KieTku. HMuTtepdaza m muto3. Ilporie
Permnmukanus — peaknuss MarpuuyHoro cuHte3a JIHK. Ctpoenume xpomocom. Xp
JIMTUTONAHBI W TaIUTOMJIHBIA XPOMOCOMHBIE HAOOpBL. XpomaTuabl. LluTomorw
VHIUBUYAJIbHOTO Pa3BUTHSI OPTaHU3MOB.

Henenune xknetkn — murto3. Ctaguu muto3a. [Iponeccsl, npoucxoasuiue Ha pa3HbL

CMBICJI MHUTO3a

5.2

@opMbl pa3MHOXKEHMs OpraHM3MOB: Oecrosioe M 1oJIoBoe. Buabl Oecrnonoro
[IOYKOBAHHWE OJIHO- U MHOTOKJETOYHBIX, CIIOPOOOpa30BaHUE, BETETATUBHOE

KIIOHUPOBAHUEC OPraHU3MOB, €0 3HAUYCHUC AJId CCIICKIIMKU

5.3

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIONOTO.
Meiio3. Cramuu wMeiio3za. [lpomeccel, mpoucxoasiue Ha cragusax wmeinosza. |

Kpoccunrosep. bruonornueckuii CMbICI M 3HAYEHUE MEN03a

5.4

['ameTorenes — mporecc oOpa3oBaHMs TOJOBBIX KJIETOK Yy JKMBOTHBHIX. [losoBbIE
OOpa3zoBaHue M pa3BUTHE IOJOBBIX KJIETOK — ramMeT (CHepMaTo30uj, SHIEKIIe]

Oco0eHHOCTH CTPOEHUS SIMIIEKIETOK U criepMaro3ouaoB. OmnogorBopenue. IlapTeHc

5.5

WNuauBuayanbsHoe pa3BUTHE (OHTOTeHE3). DOMOpHOHAIBHOE pa3BUTHE (IMOpPHOTEHE3).
y TIO3BOHOYHBIX JKMBOTHBIX: JpOOJIeHWE, TacTpyisaius, opradoreHes. llocr:
MOCTAMOPHUOHAIBHOTO Pa3BUTHS: MpsiMOe, HempsMoe (IMYMHOYHOE). BrusHue
(akTOpHl, CIOCOOHBIE BBI3BIBATH BPOXKIEHHbIE YPOJICTBA.

Poct u passutne pacteHuii. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHH, CTe




HaCJ'IeI[CTBeHHOCTI) N U3MCHYUBOCTH OPraHN3MOB

6.1

IIpeamer u 3amaun reHeTuku. Vcropust pa3sBUTHS I'€HETUKH. Bkiaa poOCCUMCKHX 1
IeHEeTHUKU. MeToabl TeHeTHKH (MMOpHUIOJOrHMUYECKUi, LUTOreHETUYECKUH, MOJIEK:

TeHEeTUYCCKUE MOHATH. I eHeTHnIecKas CHUMBOIJIMKA, UCIIOJIb3YCMAasA B CXCMaAX CKPCIIU

6.2

3aKOHOMEPHOCTH Haciel0BaHMs IPU3HAKOB, ycTaHoBieHHble I'. Mennenem. Mok
ennHo00pa3usi THOPUIOB MEPBOro MoKoJeHus. [IpaBuiio JOMHUHHPOBaHUS. 3aKOH |
4quCcTOTHI raMmeT. [loHOE 1 HenmoaHOe JOMUHUPOBAHUE.

JurubpusHoe ckpeuiMBaHue. 3aKOH HE3aBHCHMOIO HAcelIOBaHMs IpU3Hal
JUTHOPUIHOTO CKpeluBaHus. AHalu3upymollee cKpemuBanue. Mcnonap3oBaHue ar

OTIpeIeJIeHNs] TEHOTUIIA OCOOH

6.3

CueruieHHoe HacnenoBaHue Mpu3HakoB. Pabora T. Moprana mo CHEIUICHHOMY |
CLIEIIJICHUs T€HOB B pe3yJIbTaTe KPOCCUHIOBEpa. XpOMOCOMHAs TEOPUs HACIIE/ICTBEH]
['enetnka mnona. XpOMOCOMHOE ONpeAeieHHe Iosia. AYyTOCOMBI U  IOJIOBBIE

rereporaMCcTHbIC OpraHU3MBblI. HaCJICILOBaHI/Ie IMPHU3HAKOB, CUCIUICHHBIX C IIOJIOM

6.4

W3menynBOoCTb. BuIbl HM3MEHYMBOCTH: HEHACIEACTBEHHAas W HACIEIACTBEHHasd. I
M3MEHUYUBOCTH. XapaKTepUCTUKa MOAM(PUKAIIMOHHON M3MEHYMBOCTU. Bapuanunonr
Hopma peaknuu mnpusHaka. KonumdecTBEeHHbIE M KadyeCTBEHHBIE IPU3HAKU W

MO,Z[I/I(l)I/IKaI_II/IOHHOI\/'I HNU3MCHYHMBOCTHU

6.5

HacnencrBenHas, WM T€HOTHIHYECKAs, N3MEHUYMBOCTh. KOMOMHATHBHAS U3MEHUYHB
OCHOBAa KOMOMHATHBHOW W3MEHYMBOCTH. MyTalmoHHass W3MEHUYMBOCTh. K
XpOMOCOMHBIE, TeHOMHBIE. YacToTa W MpUYMHBI MyTanuii. MytareHHbIe (haKTOpH

Hacyencrtsennoi n3Menunsoct H.M. BaBuiioBa




6.6

I'eneruka yenoBeka. Kapuotun udenoBeka. OCHOBHBIE METOJIbI T€HETHKH YEJIOBEKa
[IUTOTCHETHYCCKUH, OMOXUMHUYECKUM, MOJEKYJIIpHO-TeHeTHYecKuid.  CoBpeM
IIOJIHOTEHOMHOE CEKBEHHPOBAHME, T'€HOTHUIIMPOBAHUE, B TOM YHUCJIE C IIOMOIIIbK
3a00JeBaHUsl 4YEJOBEKA: TeHHbIE O0O0Je3HHM, OOJIE3HM C HACIEICTBEHHOM Mpep
6onesnu. ComaTuyeckue U TeHepaTUBHble MyTauuu. [IpUHIUIBL  370POBOIX
npodWIaKTUKA H JIEYCHHUS TEHETHYeCKHX OosieHedl. MennKo-reHeTHYecKo

MGHHHHHCKOﬁ IFCHCTUKHU B IPCAOTBPAICHUHN U JICHCHHUU I'CHCTUYCCKUX 3a00JIeBaHUI

CCJ’ICKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

7.1

CeHeKHI/IH KaK HaykKa Hu IIponecc. BapO)KI[CHI/IC CCJICKIIUM M JIOMECTHKaIUsA. Y
MMPOUCXOXKIACHUSA H MHOFOO6paSI/IH KYJIbTYPHBIX paCTeHHﬁ. HCHTpBI IIPOUCXOKAC

opoJia, mTaMM

7.2

CoBpeMeHHbBIE METOIbI CelIeKIUU. MacCOBBI U UHIMBUAYAIBHBIM OTOOPHI B CEJIEKII
sKcTepbepa. bin3kopoacTBeHHOE cKpenuBaHue — HWHOpuAMHT. Ywucras JHUHUS
I'eteposuc, unn rubpugHas cuna. HepoacTBeHHOE CKpelluBaHUE — ayTOPUIUHT.
ycrexu. VICKyCCTBEHHBIM MyTareHe3 M MOJIyYEHUE NOJMIUIOUIOB. JlOCTHKEHUA

MHUKPOOPTraHU3MOB

7.3

bruorexHonoruss Kak OTpacib NPOU3BOJACTBA. ['€HHas HHXKEHEpUsA. OTalbl CO3
TpaHCTE€HHBIX OpraHn3MoB. Knetounas naxxenepus. Kietounsle KynbTypbl. MUKPOK
KnonupoBaHue BbICOKOIPOAYKTUBHBIX CEIbCKOXO3SIICTBEHHBIX OPIaHU3MOB. DKOJIC

I'MO — renetruecku MOAU(PUIIMPOBAHHBIE OPTAHU3MBbI

11 KIIACC

Kon

IIpoBepsieMblii 3JIEeMEHT COJEPKAHUS

DBOJIOLMOHHAS OUOJIOTUS




11

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CuzerenbcTBa 3BoJOLMU. [laneoHTONIOrMYECKHE: TOCIEI0BATENBHOCTD IOSIBJICH
JeTonucu, nepexonusie Gopmbl. buoreorpaduyeckue: cxoAcTBo U pasznuuue (day
OMOpPHOIOrMYECKHE: CXOACTBA U pa3inyMsi SMOPHOHOB Pa3HbIX BHUJ/IOB [103BOHOYHE
TOMOJIOTMYHBIE, aHAJIOTMYHbIe, PYIUMEHTapHbIE OpraHbl, aTaBU3MbL. MoOJEKy

MEXaHU3MOB HACJICACTBCHHOCTH U OCHOBHBIX MeTa00INYECKUX HyTeI\/JI Y BCCX OpraHu

1.2

OpomonmonHas teopus Y. [apeuna. IIpennocsuiku BO3HUKHOBEHUS JapBUHHU3MA. |
no JlapBuny (130bITOYHOE Pa3MHOKEHUE IPU OTPAHUYEHHOCTH PECYPCOB, HEOIPE.

CYLIECTBOBAHHE, ECTECTBEHHBIN 0TOOP)

13

Cunrernueckas Teopus sBomonuu (CTD) u ocHOBHBIE €€ mosoxkeHus. MUKPOIBOJIIO

X 3BOJIFOIIUH

14

JBrkyme cuibl ((hakTopbl) IBOJIOIMH BUOB B pUpoze. MyTallMOHHBIN MpoLect
[TonynsauuonHble BOMHBI M Jpeiid reHoB. M3omsuus u murpanus. EcrecTBeHHSbIE
sBomoLU. POPMBI €CTECTBEHHOI0 0TOOPA.

[IpucnocoOaeHHOCTh OPraHM3MOB KaK pe3ysbTaT 3BoJtoluu. [Ipumeps! mpucnoco0s
Y UUO0AIAIITALIAH.

Bun u Bugoo6paszosanue. Kpurepun Buga. OCHOBHBIE ()OPMBI BH1000pa30BaHMSL: I'eC

1.5

MakponsBomtonus. @opmbl dBoNOIUK: PrIeTUYECKasi, JUBEPTEHTHAs,, KOHBEPTE€HTH

OBOJIOINH

Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 3eMIle

2.1

JlonayuHble MpeacTaBiIeHus O 3apOKICHUM KU3HU. HayuHble runore3bl BO3HUKHOBC
MaHcnepMus. XUMHYECKas 3BOJIOLMSA. DKCIEPUMEHTAIbHOE MOATBEPXKIACHUE XU
sTanbl Ouonorudeckoii 3Bomroruu. ['unoresa PHK-mupa. IlepBbie KIeTKH U UX 3BC

TPYIII KUBBIX OPTraHU3MOB




PazButue xxu3Hu Ha 3emiie 1o 3pam u nepuojaM. Karapxei. Apxeiickas U mpoTepo3c
MepUOIbl: KeMOPUNCKHM, OPJIOBUKCKUHN, CHUTYPHHUCKUN, JEBOHCKUN, KAMEHHOYTOJIbH

€€ Mepuobl: TPUACOBBIM, IOPCKU, MEJIOBOM.

2.2
Kalinozoiickas spa U €€ mnepuojbl: MaJCOr€HOBBIM, HEOTCHOBBIM, AHTPONOTEHO]
re0J0rM4eCKUX MpoueccoB. OCHOBHBIE ATAlbl 3BOIIOLUN PACTUTENBHOIO U JKUBOTHC
1 XUBOTHBIX. [losiBIIeHUE, paciBET U BBIMUPAHUE IPYIII KUBBIX OPraHU3MOB
2.3 Cucrema OpraHUYecKOro MUpa Kak OTpa)xeHue SBOMIOINH. OCHOBHBIE CUCTEMATUYEC
OBonronus 4yejaoBeKa. AHTPOIOJIOTHSA KaK Hayka. Pa3Butue mpeicTaBieHUd O Ij
Y M3Yy4eHHUs aHTpororenesza. Cxo/IcTBa U pa3Nuyusl YeloBeKa U KUBOTHBIX. CHcTeMaTH
JBmxymiue cuibl ((hakTopbl) aHTpororenesa. HacneacrBeHHass N3MEHUYUBOCTD U €CT
o0pa3 ’KM3HH, U3TOTOBJIEHUE OPYAUM Tpy/Ja, MBIILJIEHUE, pEUb
OcCHOBHbIE CTaJUU M BETBU SBOJIIOIMM 4YEJIOBEKA: aBCTPAIONUTEKH, UenoBek Yy
2.5 UenoBek HeaHepTaibckuii, YeroBek pa3yMHbIil. Haxoaku HMCKOMaeMbIX OCTaHKO]
pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAUS
UYenoBeueckne pacbl. OcHOBHBIE OOJbIIME  pachl:  eBpomeougHas  (€Bp
2.6 (7xBaTOpHaNbHAasA), MOHTOJOUAHAS (a3MaTCKO-aMepHKaHCKas). YepThl  MpUC
YeJIOBEYECKHX Pac K YCIOBUAM cyllecTBoBaHus. EquHcTBO yenoBeueckux pac. Kpur
3 OpraHu3Mmbl 1 OKpy’Karolias cpeaa
31 DKojorusi Kak Hayka. 3aJadd M paszienbl AKOJOTHH. MeEToapl 3KOJIOrHYecKH
MuUpoBo33peHue. Cpebl 0OUTaHUsS OPraHU3MOB: BOIHASI, HA3€MHO-BO3/1YIIIHAS, [TOYBC
39 Okonorndeckue (axropel. Kimaccudukarms s3kog0ruueckux (GpakropoB: aOMOTHUYECK]
JlelicTBUE SKOJIOTUYECKUX (PAKTOPOB HA OPraHU3MBI
33 AbuoTtnueckue GakTopbl: CBET, TeMIeparypa, BiaxkHocTs. Dotonepuoausm. Ilpucrc

abuoTtuueckux (pakTopoB. buonornyeckue puTMBI




3.4

buotnueckue dakropsl. Bumbl OMOTHYECKUX B3aMMOJICUCTBUI: KOHKYPCHITUS, XHIIIL
KOMMEHCAIM3M  (HaxJIeOHUYECTBO, KBapTHPAHTCTBO), AaMCHCAIU3M, HEHUTpe

BSaHMOHefICTBI/II\;I AJI1 CYINECTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6HI€CTB3X

3.5

DKOJIOTHYECKHE XAPAKTCPUCTUKH  ITOITYJIALIHH. OCHOBHBIE IIOKa3aTeIn ITOITY/J]

POXKIACMOCTE, CMEPTHOCTD, IIPUPOCT, MUTpALIH. I[I/IHaMI/IKa YHUCJICHHOCTH IIOITYJIAIN

COO6H_[€CTBa 1 3KOJIOTHUYECCKUEC CUCTEMBI

4.1

Coo0uiecTBo opranu3mMoB — 6uoieH03. CTpyKTypbl OMOLIEH03a: BUAO0BAs, IPOCTPAH!

Bunsi-nomunantel. CBa3u B OHOLIEHO3€E

4.2

Dkojorudeckre cucrteMsl (dKocucteMbl). [ToHsTHE 00 3KOCHCTEME M OMOTEOICHO:
9KOCUCTEMBI: MPOJYLEHThl, KOHCYMEHTBI, pPEIyLeHTbl. KpyroBopoT BELIECTB ¥
Tpoduyeckue (numieBsie) ypoBHH 3KocucTeMbl. [Tumiessie nenu u cetu. OCHOBHBIE 1
MPOIYKIHS. DKOJOTUYECKHE MUPAMUJIBI: MPOIYKIIMH, YUCICHHOCTH, OMoMacchl. Cr

camoperynsuus, pazsutue. Cykieccus

4.3

IIpupoanbie 3K0CHCTEMBL. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOMHOIO WIIA LIUP
AHTpPOIIOT€HHBIE HKOCUCTEMBI. ATpO3KOCHCTEMBI. YpOoskocucTteMbl. buonoruue
arpo3KOCHCTEM U YpPOOIKOCUCTEM.

buopasznoobpasue kak gaktop ycroitunBoctu skocucteM. CoxpaHeHUuE OMOTOTUYECK

4.4

VYuenne B.W. Bepnaackoro o 6uocgepe. I'panuiisl, coctaB u cTpykTypa 6uochepst
OcobenHoctu 6uocdepsl Kak robagbHON 3KOCHCTEMBL. J[MHAMHUECKOe paBHOBEC
KpyroBopoThI BemecTB 1 OMOT€OXUMUYECKHE IIHKITBI AJIEMEHTOB (YTiiepo/ia, a3oTa). |

OMOMBI CyIIN




4.5

UYenoseuecTBo B Onochepe 3eMiau. AHTpOIIOreHHbIC H3MeHEeHUs B Onocdepe. ['modan
OcHOBa palMOHAIBHOTO YIIPABJICHUS MPUPOTHBIMHA PECYPCAMU M UX HCIOJIb30BaHU

MIPUPOJIBI




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

METOINYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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