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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,
OTIpe/IeICHBl OCHOBHBIC (DYHKIIMH MPOTPAMMBI TIO OHOJIOTHH U €€ CTPYKTYpa.

[Iporpamma mno Ouonoruum Aa€T NOpeaCcTaBlIeHUWE O LemsIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U PA3BUTUSA OOYYAIOUIUXCS 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
polecca, BO3pacTHBIX 0COOEHHOCTEN00YyUatoIUXCsl.

B nporpaMmme mo OuONOTMM TakKe YUMUTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOydyenusi B (OPMHPOBAHUM OCHOBHBIX BHJOB Yy4€OHO-IIO3HABATEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOYy4YaloIIMXCS 10 OCBOCHHUIO COJCpIKAHUS
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 3HAHUMW, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, LIEHHOCTHBIX
OpUEHTAIMH JIMYHOCTH, SKOJOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHUEM K OKpYKalollled MNpUpOJHON cpeje.
[TosTOoMy HapsIy ¢ U3ydye€HHEM OOIIEOMOJIOTHYECKUX TEOpUM, a Tak)Ke 3HAHUM O
CTPOCHHUU JKUBBIX CUCTEM Pa3HOTO paHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAEEHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYEHHBIX 3HAHUN B TTOBCEIHEBHOM KU3HU JJI PEIICHUSI TPUKIIAIHBIX 3a/1a4, B
TOM YHCIIe: TPOPUIAKTUKYA HACJIEACTBEHHBIX 3a00JIeBaHUN YeIOBEKa, MEIUKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS AKOJIOTUYECKHU
11eJIECO00Pa3HOT0 TOBENCHUS B OKpY)KAIOIIEH MPUPOMHON Cpene, aHaiam3a
BIIMSIHUSL XO3SMCTBEHHON AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCHCTEM. Y CUJICHHE BHUMAaHUS K MPUKIAJHOW HAITPABIEHHOCTH
ydueOHoro npeamera «buosiorus» mpoauKTOBAaHO HEOOXOJAMMOCTHIO 0OECTIeYeHUs



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

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTIIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid M 3BOJIOLUHU, CO31aET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUJIsl pELICHHs] BOCIIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HMHTErpaluu OHOJOTUYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEpKaHWsA, MPEACTaBICHHOT0 B MporpaMme 1o
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBbIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHMMAIOT JIEMEHTHI COJIEPKAHUs, KOTOPbIE CIIY>KAT OCHOBOM 1J11 (POPMHUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTUM OCYILIECTBICHO C YYETOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «KneTka xak Ouonoruueckas cucrema», «OpraHu3zMm Kak



ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE 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 JEUCTBUU B OTHOIICHHH 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,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, HHTEIUIEKTYyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUUN OOBSCHSITH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATEIILHOCTH YEJIIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHUM;

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

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH AEATEIBHOCTHA IO OTHOLIEHHIO K OKPY’KAIOIIEH Cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOM o0nactu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 4gaca (1 wac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KIIACC

Tema 1. buosiorusi kKak 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 KUBOM MPUPOIBI (HAOIIOIEHUE, SKCIIEPUMEHT, OITMCaHUE,
U3MepeHue, KilacCupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padoraNel. «Mcmonp30BaHMe pPa3aMYHBIX METOAOB MpPH
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

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

JlemoncTpanum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU OpPTraHU3AIIU
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 BemlecTB B KieTke. l[loanepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHE OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOW MOJIEKYyJbl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBoOWcTBa OenkoB. buonoruueckue
byHKIIUM OETIKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIEHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamussbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

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

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormueckue ¢GyHkuuu aunuaoB. 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.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[utonorus — Hayka o kietke. KiletouHas Teopus — mpuMep B3aUMOIECHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

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

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[Ipoucxoxxienne MUTOXOHJpUN W TuiacTud. Bunbl mactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIuia3Ma, XpoOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JdeMoHCTpauu:

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

Huarpammel:  «PacnpenenieHue XMMHYECKUX DJIEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B dKUBOU IIPUPOJIEH.

Tabmuubr n cxembl: «llepuogndeckas TabiauIa XUMHUYECKUX JIIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



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

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHHUE IS MPOBEACHHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

JlabopatopHas pabGota Nel. «M3ydeHuwe KaTaJUTUYECKOM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl WK KaTanasbl)y.

JlabopatopHass pabota No2. «M3yueHue CTpOEHHUS KIETOK pacTEHUH,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHMCAHUE.

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. Biausinue ycnoBuii cpeqsl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €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 Buabl. KuciopogHoe OKHCIIEHHE, WIM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

Heknerounsie GopMmbl xu3Hu — BUpychl. Mcrtopust oTkpeiTus BUpycoB (/1.
N.BanoBckuit). OCOOCHHOCTH CTPOCHHUS U JKU3HEHHOTO IIMKJIAa BHUPYCOB.
bakrepuodaru. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBAEMBIC
Bupycamu. Bupyc mummynoaeduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiaktuka
pacrnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMOHCTpaum:

[Toptpetsl: H. K. Konsuos, [. Y. UBanoBckuii, K. A. Tumupszes.

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 xuzHeHHbd nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOKeHHMe 1 HHAMBHUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

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 TalvIOWJAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  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 nosioBoe. Bunbl 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. OOpa3oBaHHE M Pa3BUTHE IOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

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



CpeIbl Ha Pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BLIBATH BPOXKIEHHBIC
YpOICTBa.

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

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «Jlenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MHUKPOCKOIIL, MUKpOIpenapaThbl «CrniepMaTo3011bI
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJENb-alIUInKauus «/leaeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGopatopuas pabota Ne3. «HaOmrogeHue MUTO3a B KJIETKaX KOHYHMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ned. «l3ydeHuwe CTpOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHEeTHUeCKuil). (OCHOBHBIE T'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTU HacJieJ0BaHUsl MPU3HAKOB, YCTAaHOBIICHHbIE I.MeHnaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IIpaBuno goMuUHMpOBaHMS. 3aKOH PpACHICIJIEHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Vcrnoap30BaHue aHATM3UPYIOLIETO CKPEIBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernyieHHOE HacyenoBaHue mpu3HakoB. Padbora T.Moprana no cuenjieHHOMY
HACJICIOBAaHUK TE€HOB. HapymeHuwe  cuenieHuss TEeHOB B pe3ylbTare
KPOCCHUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE OMNpeAesieHue moia. AyTOCOMBI U TOJOBBIE
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

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

HacnencrBennasi, wiM TeHOTHUIIMYECKas, W3MEHUYMBOCTh. KomOMHAaTHBHAas
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAJOB B HaclieIcTBEHHOM n3mMmenunBoctu H. 1.BaBunosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE TE€HOTHIIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnuecknue W reHepatuBHble MyTanud. CTBOJOBbIE KIETKU. [IpuHUUIBI
3I0POBOT0 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKU U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. HerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JurubpugHoe  CKpenIMBaHHEY,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO C mnoJioMm», «KapuoTumbl uyenoBeka H JKUBOTHBIX», «Buasbl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmnoe momunupoBanue», «Jurnbpumnoe ckpemmBanuey», «llepexpécr



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne5. «M3yueHue pe3yabTaTOB MOHOTMOPHAHOTIO U
JUTUOPUIHOTO CKPEUIMBAHUS Y Ap030(UIiIbl HAa TOTOBBIX MUKPOIIpENapaTaxy .

JlaGopaTtopHas paborta Ne6. «M3ydenne mMoauuKarmOHHOW W3MEHUHNBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa U BAPUALMOHHON KPUBOW».

JlaGoparopHast pabora Ne7. «AHanu3 Mytauuid y Opo30(uiabl Ha TOTOBBIX
MUKpOIIpenapaTax».

[Tpaktnueckast pabora Ne2. «CocraBieHHMe U aHalIM3 POAOCIOBHBIX
YEJI0BEKa.

Tema 7. Centekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
VYyenne H. .BaBunoBa o LeHTpax OpOUCXOXKIECHUS U MHOTOOOPA3usl KyJIbTYypPHBIX
pacteHnii. LIeHTpBI NpPOMCXOXKAEHUSA OOMAIIHUX KUBOTHBIX. CopTt, mopoxa,
HITaMM.

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

brorexHoOrus Kak OTpacib MPOU3BOACTBA. ['€HHAs WHXKEHEpHs. OTarbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounele KyapTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckue W dTudeckue  mnpoosmembl. MO  —  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

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

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalHUX KUBOTHBIX», «COpTa KYJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

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



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypcusi«OCHOBHBIE METOABI W JOCTHXKEHHSI CEJIEKIUU PACTEHHU H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[IpeAnocbuUIKM BO3HUKHOBEHHS JBOJIOIMOHHON TEOPUH. DBOJIIOIMOHHAS
Teopust U €€ MecTo B OMOJIOTMHU. BiusiHue 3BOJIIOIMOHHONW TEOPUU HA Pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBuzerenscTBa HBOMONUU. [lameoHTONOrMYECKHE: TOCIIEI0BATENBHOCTD
MOSIBJICHUS BHUJIOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduyeckue: cxoacTBO U pazianune payH u Gaop MaTepruKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJICTBA U PA3UUUSI SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOUYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHbBIC, AHAJIIOTMYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METa0OJIMYECKUX IMYTEeH Yy BCeX
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
JapBUHU3MA. JIBIOKYIIME CHJIBI DBOJIIONMU BHUJIOB 1O JlapBuHY (M30BITOUYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeeNEHHAsT W3MEHUYHUBOCTD,
O0opb0a 3a CyIlecTBOBaHHUE, €CTECTBEHHBIM OTOOD).

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

MuxkpoaBosorus. [lomymsiius kak eMHUIA BUAA U SBOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B mpupojae. MyTalOHHbBIN
MpoIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3onsims 1 Murpanusi.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBomonud. DopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Iprcnoco6eHHOCT, OpPraHU3MOB Kak pe3ysbTaT dBoJOIUU. [Ipumeps
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITALINH.

Bun wu BumooOpazoBanue. Kputepun Buma. OcHOBHbIE  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBonmorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEPTeHTHAs, apauiesbHas. HeoOpaTtuMoCTh IBOTIOLNH.

[IpoucxoxieHre OT HeCHeNHaTN3UPOBAHHBIX MpeakoB. [Iporpeccupyrommas
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.

Tabmuis! 1 cxembl: «Pa3BuTHe OpraHMuecKoro Mupa Ha 3emiiey», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHUYHUBOCTB», «Apomopdo3b», «Wnmoamantamumn», «OOmas aereHepanus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMH OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuyeckas kapra wMupa, KoJuleKuusa «@DPOpMbl COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJna).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabotra Nel. «CpaBHeHHE BHJIOB IO MOP(POIOrHYECKOMY
KPUTEPUIO».

JlabopaTtopHas pabota Ne2. «Onucanue npucrnocoO0JIeHHOCTH OpraHu3Ma u e
OTHOCUTEJIBHOI'O XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOIOIMU. HavyanbHble 3Tanbl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH WM HX HBOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npoTepo3oiickast dpbl. Ilaneo3olickas spa u €€ mNepuoiabl: KEeMOPUNUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

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



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl 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  (paktopsl) — aHTpormorene3a.  HacneactBenHnas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 >KHU3HHU,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasmmi, YemoBek HeaHIepTaNbCKUM, YenoBek
pasymHblidi. Haxonku HCKOmaeMbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
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 COJHEUYHON CHCTEMBI», «Pa3BuUTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa [MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOINa, HEaHJEpTalblla, KPOMAHBOHIIA), CIICTIKH WIU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckas padora Nel. «3ydyeHne MCKOMaeMbIX OCTATKOB PACTEHUU U
YKUBOTHBIX B KOJIJIEKIIUSIX).



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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKOoJNOorus KaK HayKa. 3ajauu U pa3aeibl 9KOJOTuA. MeToabl SKOJOTHUECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abuotuyeckue, OWMOTHYECKHE U AaHTPOINOreHHble. JIeHCTBHE SKOJOTHYECKHUX
(bakTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTOMEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (HaKTOPOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJCHUCTBUM:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

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

Tabmunpl u cxembl: kapTa «[Ipuponusie 30Hb1 3eMuan», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopHas pabdota Ne3. «Mopdomoruyeckne 0oCOOEHHOCTH PACTEHHUI U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Nod. «BnusiHue cBeta Ha POCT U Pa3BUTUE YEPEHKOB
KOJIeycay.

[Tpaktuueckast pabora No2. «[logcuér miIoTHOCTH MOMYJISIUNA pa3HBIX BUIOB
PaCTEHHI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

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

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



KOHCYMEHTBI, peaylieHTbl. KpyroBOpoT BElIECTB U MOTOK SHEPTHUHU B S3KOCHCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCHUCTEMBI. [luimeBbie Iemu W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomaccel. CBOICTBA 3KOCUCTEM:
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 QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B. U.Bepnaackoro o Omocdepe. ['paHuIel, coctaB u CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BEemIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
a3ota). 30HAIbHOCTH Orocdepsl. OCHOBHBIE OMOMBI CYIIIH.

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

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa yCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHATBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coolmiecTBay, «llenmu nuranusy, «DKoJoTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOA», «[louBa — BakHelIIass cocTaBisiolas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B 0uochepe», «KpyroBopor azora B mpUpOAe».

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



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



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHNIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JNMYHOCTHBIX PE3YyJbTATOB OCBOEHUA NpeameTra «buosorus»
BBIJICJICHBI CIEAYIOIINE COCTABJISIONIME: OCO3HAHUE OOYYAOIIMMUCS POCCUHUCKOMN
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOOIPEAENICHUI0, HaJu4yhe MOTUBAIMM K OOy4YeHUI0 OHOJIOTHH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHHMX YOEXIEHUM JIMYHOCTU Ha OCHOBE
KIIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIUXCSl PYKOBOJICTBOBAThCS B CBOEH
JESITENTbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, NPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYME HKOJOTHMYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KUZHEHHBIC TITAHBbI.

JIndHOCTHBIE pe3ynbTaThl OCBOCHUs mpeamera «buonorus» AOCTUrarOTCs B
CAMHCTBE Y4YEOHOW ¥ BOCHUTATEIBHOM JCSATENBHOCTU B COOTBETCTBHHM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, NMPUHSATHIMUA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMSI, CAMOBOCIHTAHHS U
CaMOpAa3BUTHUS, PpA3BUTUA BHYTPEHHEM IMIO3ULMM JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPaJULMsIM MHOTOHAIMOHAJIBHOTO Hapoaa Poccuiickoir denepanuu, npupoae u
OKPY>KAIOIIEH Cpee.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS yueOHOoro mpeamera «buomorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[EHHOCTHBIX
OpUEHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YOCKIEHUW, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIEeCTBa, PACIIUPEHUE KU3HEHHOTO
ONBITA U OIbBITA JIEITEIBHOCTH B MPOLECCE PEATU3alUA OCHOBHBIX HAIPaBJICHUHN
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1)rpa:k1aHcKoro BOCIIUTAHMSA:

c(hOpPMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMN 00YYAIOMErocs Kak aKTUBHOTO H

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHUU y4E€OHBIX M TMO3HABATENBHBIX 3a/1ay, BHIIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HBIMU YOCKICHUSIMU, KyJIbTYPHBIMHU IIEHHOCTSAMHU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBA OTBETCTBEHHOCTH IEpPE]l
Ponunoil, ropaoctu 3a CBOW Kpai, cBOO PoauHy, CBOM S3BIK U KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATIBHOTO Hapoaa Poccuuy;

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

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

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amure OTeuecTna,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B TIOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO TMPUHATHS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUMU C
TpaauusIMu 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 CaMOBBIPQKEHHMIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

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

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJsIpHas Quznyeckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3UUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0€3011acHOTO MOBEJCHHS B CUTYAIIUSIX, YTPOKAIOIINX 3JOPOBBIO U KU3HH JIIOJICH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTD K TPY/Yy, OCO3HAaHKE IIEHHOCTH MacTepPCTBa, TPYA0II00uE;

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 OCO3HAHHBIA BBIOOp Oyaymed mnpodeccud H  pean30BbIBATH
COOCTBEHHbIE KU3HECHHbIC TIIaHbI;

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

IKOJIOTUYECKU II€JIeCO00pa3HOe OTHOIIEHHWE K TPHUPOJIe KaK HCTOYHUKY
KU3HU Ha 3eMJie, OCHOBE €€ CYIIIeCTBOBAHUS;

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 HU3YYCHUH 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, OrOochephl);



AKTUBHOE HENPUATUE JCWCTBUM, NPUHOCAIIMX BPEH  OKPYNKAOUIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTrHO3UPOBATh HEOJArONPUSITHBIE AKOJOTHMUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH AKOJIOTHYECKOHN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTU K YYAaCTHUIO B MPAKTUYECKOMN JIESTETBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU M OOIIECTBEHHON MPAaKTUKU, OCHOBAHHOI'O Ha JUajore
KYJBTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUSI MEXK]TY JIFOJbMH M MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUS] 00 OKpYKaloleM MHpPE KaK O €AMHCTBE MPHUPOJIbI, YeJIOBEKa U
oOIIecTBa, B IMO3HAHUM MPHUPOIAHBIX 3aKOHOMEPHOCTEH M PEHICHUH MpoOJIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh pPEeCypcHble  MPOOJEeMbl  pPa3BUTHUSA
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpCOB M (HOPMUPOBAHHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYCHUM OWUOJOTHYECKUX 3HAHUN B IIEJISIX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

MOHMMAHHUE CYITHOCTU METOJIOB IMO3HAHUS, UCTOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOIb30BaTh TOJydyaeMble 3HAHUS I aHaiu3a U
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOITUXCS JAHHBIX C 1IEJIbIO MTOTYyYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHUE LIEHHOCTH HAYYHOU AESTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH
MPOEKTHYIO M UCCIIEIOBATEIBCKYIO IESITEIbHOCTh MHIUBUIYAJIbHO U B TPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEJMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yiabTaThl OCBOCHHS ydeOHOTO mpeameTa «bruomorus
BKJIFOYAIOT: 3HAYUMbIC IS (OPMHPOBAHUS MHUPOBO33PEHUS O0yUYAIOIIHMXCS
MEXIUCIUTUIMHAPHBIE (MEXKIIPEIMETHbIC) OOIIeHayYHbIe MOHATHUS, OTpa)Karouue
IEJIOCTHOCTh HAy4yHOM KapTHHBI MHUpa U CHEeUUPUKY METOJO0B TMO3HAHUS,
UCIIOJIB3YEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPTHUs, SBJICHUE, MPOIECC,
CUCTE€Ma, HayYHbIH (DaKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
uccleoBaHue,  HaONIOJIeHHe, M3MEpPeHHE,  OKCIEPUMEHT ©  JAPYTHX),
yHUBEpCalbHble Y4eOHbIC JeWcTBUS (TO3HABATENbHbIE, KOMMYHUKATUBHbIC,

PErYJISITUBHBIE), o0ecreynBarome dbopmHpoBaHue (yHKIHOHATBHON
rPAMOTHOCTH W  COLUMAJIbHOM KOMIIETEHUMH OOYy4YalolIHUXCs, CIOCOOHOCTh
oOyyaromuxcs MCIIOJIb30BATh OCBOCHHbIE MEXIMCIUTUTMHAPHBIE,

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

MeTtanpenMeTHbIE Pe3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIETo
00pa30BaHus JOJKHBI OTPaXKaTh:

OBaanenue YHUBEpPCATbHBIMH Y4eOHbIMU NMO3HABATEJbLHBIMH
AEUCTBUSIMM:

1)0a30Bble JIOrHYecKue AeHCTBHSA:

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

WCIIOJIB30BaTh TPH OCBOCHHHM 3HAHUM 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), BBISABJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHUS 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€  TMPOTUBOPEUMU  PA3HOTO  pPOJAA,  BBISIBICHHBIX B Pa3JIMYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLIEHUBATh PUCKU MOCIIEICTBUH AESATEILHOCTH,

KOOPJIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2)0a30BbIe HCCJIeI0BaTEIbCKHE HeiiCTBUSA:

BJIa/IETh HaBBIKAMU Y4€OHO-HCCIIET0BATEIbCKON U MPOSKTHON JIEATEIHHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PEUIECHUS MPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HaHUS, €r0 UHTEPNPETAIMU, MNPEeOOpPa30BAHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYyalUsX, B TOM YHUCJIE IPU CO3JaHUU YUEOHBIX U COIMATIBLHBIX MPOEKTOB,;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHSATUSIMU U METO/IAMH;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BATEIbHON
NEATESTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMETPbl U KPUTEPUHU PEIICHHUS;

aHANM3UPOBaTh TIOJIYYCHHBIE B XOJE€ PEIICHHUS 3aJadd  pe3yJIbTaThl,
KPUTHYECKU OIIEHUBATh UX JIOCTOBEPHOCTD, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3HEAEATEIbHOCTH;

YMETh MHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTe;

BBIJIBUTATh HOBBIC WJEH, NpEIjIaraTb OPUTHHAIBHBIC TIOJIXOJbI M PEIICHUS,
CTaBUTh MPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE AIbTEPHATUBHBIC PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHUKAX MHGOpMAINH (TEKCTE YI4eOHOTO
nocoOusi, HAYYHO-TIOMYJIAPHOW JUTEpaType, OHOJOTUYECKUX CJIOBApPSAX U
CIIpaBOYHUKAaX, KOMIIBIOTEPHBIX 0a3zax MaHHbIX, B VHTEpHETE), aHaIu3UpOBaTh



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

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndyeckor mHMOpMaIMKM, HEOOXOUMOM Il BHIIOJIHEHUSI yU4eOHBIX
3ajiay;

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

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEACTABICHUS
ounosiornyeckor nHGopmaruu (CXembl, rpaduKy, JUarpaMMBbl, TaOJIHIIbI, PUCYHKH
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMyIbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPEICTBA
HaTJISTHOCTH;

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

OBiaseHue yHMBePCAJIbLHBIMH KOMMYHUKATUBHBIMHU JeHCTBUSMM

1)o0menue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3HIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH ITEPETOBOPHI;

BJIQJIETh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJICHCTBHUS, MMOHMMATH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2)coBMeCTHasA 1eITEJIbHOCTD:

MMOHMUMATh M HCIIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHIYaIbHOM
paboThI IpH pelIeHUH OUOIOTUYECKON MPoOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JCHCTBUN C Y4ETOM OOIIMX
WHTEPECOB M BOBMOKHOCTEH KaXKIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXKIAaThb pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KayeCTBO CBOErO BKJIAJa M KaXKJIOIO y4YaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

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

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIAEHUE B PAa3JIMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1)camoopranusanus:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpoOJIEeM M HX
pElICHUs B )KU3HEHHBIX U YUEOHBIX CUTYyalUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JECHCTBHSAX M IOCTYIIKax IO OTHOLIECHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3JI0POBBIO OKPYKAOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO JIEATEIIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIbHO COCTABJISITH IUIAH pPELICHUS NpoOJieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U NPEANOUTEHU;

J1aBaTh OLICHKY HOBBIM CUTYaLIUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CocOOCTBOBAaTh (POPMHUPOBAHUIO M MPOSBICHUIO LIMPOKON HpyAULIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJBTYPHBIN YPOBEHb.

2)CaMOKOHTPO.Ib:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMETb OLICHUBAThb PUCKM W CBOEBPEMEHHO IPUHMMATh DPELIEHHs 110 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3)npuHsiTHE ce0A U APYTrUX:

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.

INPEAMETHBIE PE3YJIBTATDBI

[IpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue it yueOHoro npeamera «buonorus»
Hay4YHbIC 3HAHUSI, YMEHUS U CIOCOOBI IEUCTBUM 1O OCBOCHHIO, HHTEPIIPETAIIUU U
peoOpa30BaHUI0 3HAHWM, BUbI JAESITEIBHOCTH IO MOJIYYEHUIO HOBOIO 3HAHUS U
MPUMEHEHUIO 3HAHWI B Pa3IMYHBIX YUEOHBIX CHUTYyallUsSX, a TAKXKE B pPEATbHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouonorueid. B mporpamme mnpeameTHbIe
pe3yabTaThl MPEACTABICHBI IO TOAaM O0yUEHHUS.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mpeamera «buosnorus» 6 10
Kjlacce JOJKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUW O MECTE U POJIK OMOJIOTHH B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHpPOBaHHM COBPEMEHHOH €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;

YMEHHUE paCKpbIBATh COJAEpKAHUE OUOJOTMYECKUX TEPMUHOB M TMOHSATHUM:
XKU3Hb, KJIE€TKa, OpPraHu3M, MeTaboau3M (OOMEH BELECTB U NpEeBpallcHHE
DHEPTUH), TOMEOCTa3 (CaMOpEryJsius), YpOBHEBAasT OpraHU3aIlsl KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHWOJIOTMYECKHE Teopun (KIJIETOYHAas, XPOMOCOMHa,
MyTallMOHHAs, [EHTpaJbHAas JOrMa MOJEKYJISIPHOW OHOJIOTHM), 3aKOHBI
(I''Mennens, T.Moprana, H. 11.BaBunoBa) u ydenust (0 eHTpax MHOTOOOpa3us u
MPOUCXOXKICHUSI KyIbTYypHBbIX pacTeHuid H. .BaBuiiosa), onpeaensTe rpaHulbl UX
MPUMEHUMOCTH K )KUBBIM CHUCTEMaM;

yYMEHUE BJIaJIETh METOJIaMU HAYYHOTO IMO3HAHMS B OMOJIOTUN: HAOIIOICHUE U
OMMCAHUE MUBBIX CUCTEM, IPOIIECCOB U SIBJICHHI, OpPraHU3alMsl U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIIBM)KCHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y MCCIEyEMbIMH BEJIMYMHAMU, OOBICHEHHE MOITYYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPHA M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTHU
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 SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKPY>KaIOIIUX JIOICH, COOMIOIEHUSI HOPM IPAMOTHOTO TOBEJICHHUS B OKpY>KaroIen
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
TUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAaclIeIOBAHUE, COCTABIATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBaHMsI IJIsl MpeCKa3aHUsl HAacJIeJOBAaHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh JTA0OPATOPHBIE M MPaKTUYECKHUE padOThl, COOIMIOIATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHME KPUTHUYECKH OLEHUBaTh U HHTEPIPETUPOBATh HH(OOPMALIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

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

Cc(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEXHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWOJOTUH, (PYHKIIMOHAIBHOU
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, SKOJOTHYECKUE (PAKTOPHI,



HKOCHCTEMa, TMPOIAYLEHThI, KOHCYMEHTBI, pEAYLUEHTbl, LENu MUTaHu,
AKOJIOTHYECKas TMpamMua, OMoreoleHos3, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxoncrtBa K. M.bspa, yepenoBaHus TJIaBHBIX HANpaBlICHUN U
nytei sBomoruu A. H.CeBepmoBa, yuenus o Omocdepe B. M.Bepuaackoro),
OTIPEETSATH TPAHUIIBl UX TPUMEHUMOCTH K JKUBBIM CUCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
ONKMCAHHE YKUBBIX CHUCTEM, MPOLIECCOB U SIBICHUWI, OpraHu3aiusi ¥ IMpOBEACHHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCHOCOOIEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIUU B JKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKHX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOIUX JI0JeH, COOI0IEHUS HOPM IPaMOTHOTO TIOBEACHUS B OKpYXKarolen
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JIJIsl palliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pellaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
NepeHoca BEIIECTB U SHEPTUH B dKOCHCTEMAaX (LENMU MUTaHus);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJAEP)KAHMS, BKJIIOYAIOIIYIO IICEBIOHAYYHBIC 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHbIE M YCTHBIE COOOLICHHS,
00001ast GMOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypcesbl
bubmnoreka IIOK
1 bronorus xax Hayka 2 05 https://m.edso0o.ru/7f41c292
2 JKuBbIe cHCTEMBI U UX OpPTaHHU3aIUs 1 bubmorexa LOK
P t https://m.edso0o.ru/7f41c292
. bubmuorexa [IOK
3 XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 https://m.edsoo.ru/7f41c292
bubanoreka LIOK
4 XK
VSHEACHTEILHOCTD ICTRH 6 https://m.edso00.ru/7f41c292
5 PazmHOXeHME 1 MHIUBUIYAIBHOE PA3BUTHE 5 1 bubnuotexa [JOK
OpraHU3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubmuorexa [JOK
OpPraHUu3MOB ' https://m.edso0.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHHI https://m.eds00.ru/7f41¢c292
but6mmorekxa [IOK
8 P 1
SSEPBHOE BpeMA https://m.edso00.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uuppoBbIe
Ne i/ P Konrpoabubie | Ilpakruueckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchbl
bubmnoreka IIOK
1 IBOJTIOUHOHHAS OHOOTHA J 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU Ha 9 05 bubnmnorexka HOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
1
3 Opranu3MBl H OKpyXKaiowas cpea > https://m.edsoo.ru/7f41cc74
bubmnoreka IIOK
4 Coo0riecTBa U HKOJIOTHYECKUE CHCTEMBI 9 https://m.edsoo.ru/7fALecT4
bu6nuorexa [IOK
° Pesepeiioe spens 2 https://m.edsoo.ru/7f41cc74
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 2.5



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KonuyecTBo yacos
Jara
Ne T KoHuTtpousb IIpakTnuec DJIeKTpOHHbIe NN (ppoBbIE
eMa ypoka u3y4eH
n/n Bcero HbIE KHe st o0pa3oBaTesbHbIE Pecypchl
padoThI padoThI
bubnnoreka IIOK
1 buonorus B cucreme Hayk 1 03.09.2 https://m.edso00.ru/863e6122https://m.edsoo
025 .ru/863e632a
2 buonorus B cucreme Hayk 1 05.09.2
025
3 Merto/1bl TO3HAHUS KUBOM 1 10.09.2 bubmuorexa [JOK
MIPUPOJIBI. 025 https://m.eds00.ru/863e6122
[IpakTuueckas padora Ne 1
4 «Vcnonp30BaHne pa3IMUHBIX 1 1 12.09.2
METOJIOB MPU U3YYEHUNU
025
OMOJIOTUYECKUX 0OBEKTOBY
buonornyeckue cuctemsl, but6mmoreka [IOK
5 1 17.09.2
IIPOLIECCHI U UX U3YUYEHHUE 025 https://m.eds00.ru/863e6564
6 XUMUYECKHI COCTaB KIETKH. 1 19.09.2 bubmmorexa [TOK
https://m.eds00.ru/863e674e
025
7 XUMHUYECKUI COCTaB KIIETKH. 1

24.09.2



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e

025

8 Boja u munepaiibabie coyin 26.09.2
025
bu6nmoreka [IOK
o beni. 01.10.2 https://m.edsoo.ru/863e6b72
025
10 CocraB u cTpoeHue 0eIKoB 03.10.2
025
depMEeHTBI — OHOJIOTHYECKUE bubnmnoreka [HOK
11 08.10.2
KaTajau3aTophl. 025 https://m.edso00.ru/863e6b72
JlaGopaTopnas pabora Ne 1
«3yueHne KaTaIuTUYECKOU
12 aKTUBHOCTH (pepMeHTOB (Ha 10.10.2
IIpUMepe aMHJIa3bl WIN 025
KaTaJia3bl)»
bu6mmoteka [IOK
13 Y TICBOMEL 15.102 https://m.eds00.ru/863e6870
025
14 JIunuael 17.10.2
025
but6mmoreka [IOK
15 Hyx/1eHHOBbIE KHCITOTHL. 32;510'2 https://m.edso00.ru/863e6d5¢c

16

ATO



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

24.10.2
025

17

O000111eHE IO TEME

05.11.2

(6))
«DepMEeHTHI» 025
Hcropus u MeTo bl U3y4EeHUS bubnumoreka [JOK
18 07.11.2
KJICTKU. https://m.edso0.ru/863e6e88
025
19 Krnerounas Teopust 12.11.2
025
20 ?eioilj::HHe o teMe «Kiterounas 14.11.2
p 025
21 KIjIIe:K;aKaK LIEJTOCTHAS KUBast 19.11.2
CHCTE 025
99 E;p:;;m AYKapUOTHYECKOMN 91.11.2
CTIH. 025
JlabopaTtopHas pabota Ne 2
«3yueHne cTpoeHus KIETOK
pacTeHHiA, )KUBOTHBIX, TPHOOB U bubmorexa LIOK
23 5 D ’ 26.11.2 https://m.eds00.ru/863e6ffOhttps://m.edsoo.
aKTepH MO MUKPOCKOIIOM Ha 025 (u/3636716¢
TOTOBBIX MUKpOIIpemnapaTax u ux
OIMCAaHUE»
24 KonrtponsHas padora Nel mo reme
«Knerka» 28.11.2



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0

025

25 OOMeH BelEeCTB WA META00IN3M 03.12.2 bubnmorexa LIOK
https://m.edso0.ru/863e766¢
025
bu6nmoreka [IOK
26 PorocunTes 05.12.2 https://m.eds00.ru/863e7c98
025
27 XeMmocuHTE3 10.12.2
025
28 DHepreTuveckii o0OMeH 12.12.2 bubmorexa LHOK
https://m.edsoo.ru/863e7aae
025
29 JKU3HEeHHBIN UK KIETKH. 17.12.2
025
30 Jlenenue KiIeTKH 19.12.2
025
31 Muwuro3 24.12.2
025
32 Murto3 26.12.2
025
JlaGopatopnas paborta Ne 3
bu6nuoreka [IOK
33 «HaOimronenrne MuTO3a B KJIETKax 14.01.2
https://m.edsoo.ru/863e7dc4
KOHUYHMKA KOpeITKa JIyKa Ha 026



https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4

TOTOBBIX MUKpOIIpenapaTax»

34 buocunTtes 6enka 16.01.2 bubmmorexa [JOK
https://m.edsoo.ru/863e796e
026
35 Peakuust MaTpiaHOTO CHHTE3a 21.01.2
026
bubmuorexa [JOK
36 Tpancnsanus — OnocuHTe3 OeKa 23.01.2 https://m.edsoo.ru/863e 796
026
37 Heknerounsie popMbI )KH3HU — 28.01.2 bubnmnoreka [HOK
BHUPYCHI 026 https://m.eds00.ru/863e7540
38 O606menue o Teme «Bupycoei» 30.01.2
026
@OpMBI pa3MHOKEHUS bubmorexa HOK
39 04.02.2 https://m.edso00.ru/863e81b6https://m.edsoo
OpraHu3MOB 026 .ru/863e831e
40 Meiio3 06.02.2
026
. bubmuorexa [JOK
4 Meiios 11.022 https://m.edsoo.ru/863e7f4a
026
42 OO6pa3oBaHue U pa3BUTHE 13.02.2

ITIOJIOBBIX KJIETOK.

026



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e7f4a

43 Ormio1oTBOpEeHUE 18.02.2
026
Jlaboparopnas padota Ne 4
«M3yueHme cTpoeHus MOJIOBBIX bu6mmoreka [IOK
44 20.02.2
KJIETOK Ha TOTOBBIX 026 https://m.edso0.ru/863e81b6
MHUKpOIIpernaparax
45 O0600meHue o Teme «Jlenenue 95 02,2
KJIETKI» 026
46 NuauBunyanbHOE pa3BUTHE 97.02.2 bubnuorexa [JOK
OpraHu3MOB 026 https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
47 HACJIENCTBEHHOCTH U 04.03.2 bubmorexa LOK
a o https://m.eds00.ru/863e86f2
A3MEHYNBOCTH 026
3aKOHOMEPHOCTH HACIIEI0BaHUS bubmuoreka [JOK
48 06.03.2 _
IIPU3HAKOB. 026 https://m.eds00.ru/863e8878
49 MoHorHOpHIHOE CKPEIUBAHUE 11.03.2
026
but6mmoreka [IOK
50 JluruGpuiHoe CKpeIBaHue. 13.03.2 https://m.eds00.ru/863e89a4
026
51 3aKOH HE3aBHCHUMOI'O 18.03.2

HacCJICAOBaHUA IIPU3HAKOB

026



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

CLeIIeHHOE HACIEq0BaHUE

52 IPU3HAKOB 20.03.2
P ' 026
JIaboparopHast pabota Ne 5
«3yueHne pe3ynbpTaToB
MOHOTHOPUAHOTO U bubnmoreka [JOK
53 25.03.2
JUTUOPUTHOTO CKPELIUBAHUS Y 026 https://m.edso0.ru/863e8c60
JPO30(Q MBI HA TOTOBBIX
MHUKpOIIpernapaTax»
bubnnoreka IIOK
54 l'enernka noxa. 27.03.2 https://m.eds00.ru/863e8c60
026
55 Hacnenosanue npusHakos, 08.04.2
CLIENJIEHHBIX C IIOJIOM 026
56 H3MeHunBOCTS. 10.04.2
026
57 HenacnencrBenHas 15.04.2
M3MEHYNBOCTb. 026
JlabopaTopHas padota Ne 6.
HN3yuenne Mo aITMOHHOM
YCHNE MOHQHKALHORHOH bubmuoreka [JOK
58 W3MEHUYUBOCTH, TTIOCTPOCHUE 17.04.2
https://m.edsoo.ru/863e8efe
BapHaIlMOHHOTO psijia U 026
BAPUALIMOHHON KPUBOI»
59 HacnencrseHHast N3MEHUYUBOCTb.

22.04.2



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe

026

JlaboparopHas pabota Ne 7.

bu6nmoreka [IOK

60 «AHAIN3 MyTaUi y 1p0o30QpHIIBI 1 24.04.2 https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOIIpETapaTax» 026
bu6nmoreka [IOK
61 Peneriica wenosexa 1 29.04.2 https://m.eds00.ru/863e8d78
026
O06001meHue Mo Teme
62 «HacnencrseHHOCTE U 1 06.05.2
W3MEHUYUBOCTH OPTaHU3MOB)Y 026
KonTponbnas padota No2 mo teme
63 «HacnencrseHHOCTS U 1 08.05.2
M3MEHYMBOCTH OPraHU3MOBY 026
bu6mmoreka [IOK
64 Cenekius Kak HayKa M MPOLECC 1 13.05.2 https://m.eds0o.ru/863e9214
026
MeTobl U JOCTHXKEHUS CEJICKITUT bubmmoteka [IOK
65 . 1 15.05.2
PaCTEHUI U KUBOTHBIX 026 https://m.eds00.ru/863e9214
66 buoTexHonorus kak orpacib 1 20.05.2 bubnuotexa [JOK
MIPOU3BOJICTBA 026 https://m.eds00.ru/863e9336
67 SiO6erHHe Y CHCTeMaTh3aIus 1 99 05.2
HaHUH
026
OBIIEE KOJIMYECTBO YACOB I10 67

I[TPOIT'PAMME



https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Jara
Ne uudgposbie
Tema ypoka KoHnTpoabn IIpakTHyeck H3Yy'UeHH
n/n Bcero oOpa3oBaTeJibHbIE
ble paboThI ue padoTbl s
pecypcsbl
bubmuorexa [JOK
1 DBOJIOIUS U METOMBI €€ H3yUCHUS 1 04.09.202 | https://m.eds00.ru/863ea2
S5 Oe
2 OBOIIOLUS U METO/BI €€ U3yUEHUS 1 04.09.202
5
UcTopust pa3BuTHS IpeaCTaBICHUNA 00 bubmorexa LHOK
3 PP P 1 11.09.202 | https://m.edsoo.ru/863e95
HBOJIOIUH
S5 70
4 Hcropus pa3BUTHS peACTaBICHUH 00 1 11.09.202
9BOJIIOLIUH
5
bu6mmoreka [IOK
5 MUKpO3BOIIOIHS 1 18.09.202 | https://m.edsoo.ru/863e9c
S5 le
5 [MomynsAuus Kak 3eMeHTapHas eIMHULA 1 18.09. 202
BUJIA U 3BOJIIOLINY. 5
JlaGopaTtopnast pabota Ne 1 «CpaBHeHHE
7 BUJIOB 110 MOP(OJIOTUYECKOMY 1 1 25.09.202
KPUTEPHUIO» 5
8 JlaGopaTtopnast pabota Ne 2 «CpaBHeHHE 1 1 bubmuorexa [JOK



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

BHUJIOB 110 MOP(OIOTHICCKOMY 25.09.202 | https://m.edsoo.ru/863e99
KPUTEPHUIO) 5 c6
JIBIOKYIIME CUIIBI (3JIEMEHTapHBIC bubmorexa LHOK
9 T P 02.10.202 | https://m.edsoo.ru/863e9d
(aKkTOpbI) IBOTIOIHH
5 a4
bu6mmoreka [IOK
10 EctectBeHHBII 0TOOD 1 ero (hopMbI 02.10.202 | https://m.edso00.ru/863e9e
S do
Pe3ynbTathl 3BOIONNY:
11 IPUCIIOCOO0IEHHOCTh OPTaHU3MOB U 09.10.202
BHI000pa30BaHuE. S
Jlaboparopnas padota Ne 3 «Onucanue bubnuorexa [JOK
12 MPHUCIIOCOOJICHHOCTH OpraHu3Ma U eé 09.10.202 | https://m.eds00.ru/863e9f
OTHOCHTEILHOIO XapaKTepar 5 de
13 O606mmenue Tems "[lomynsuus” 16.10.202
5
14 Konrtponsnas padora Nel o teme 16.10.202
"TTomymstums" 5
bu6mmoreka [JOK
15 HanpasieHus u myTu MaKpO3BOJIOLUH 23.10.202 | https://m.edsoo.ru/863e9c
S5 le
16 HeoOpaTuMoCTh 3BOJTIOITUN 23.10.202
5
17 Ucropust sxu3Hu Ha 3emiie

06.11.202



https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e

18 Metozpl U3yyeHus KU3HU HA 3eMIie 06.11.202
3)
'umoTe3b! MPONCXOXKACHUS KU3HH Ha bubmmorexa [JOK
19 P 13.11.202 | https://m.edsoo.ru/863ea5
3emuie
S ab
20 ['MnoTe3bl MPOUCXOKACHUS KUZHU Ha 13.11.202
3emuie
5
Pa3BuTHe »u3Hu Ha 3emiie 1o 3paM U bubmorexa LHOK
21 20.11.202 https://m.edsoo.ru/863eab
nepuoaam
S5 be
99 Pa3BuTHe *u3HU Ha 3eMIie 1o 3pam H 20.11.202
nepuoaam
5
23 OCHOBHBIE 3TAITBI BOTIOIUU 97 11.202
pPacTUTEIHHOTO U KUBOTHOTO MHPA. 5
24 OCHOBHBIE TAITBI BOJTIOIIUU 97 11.202
PacCTHTEIHLHOTO U KHBOTHOTO MHpA. 5
[TpakTiueckast pabora Ne 1 «3yuenue
25 MCKOITAeMBIX OCTaTKOB PACTEHUU U 04.12.202
JKUBOTHBIX B KOJUTCKITHSIX) 5
CoBpemeHHast cucTeMa OPraHUuYecKoro bubmmorexa [TOK
26 P P 11.12.202 | https://m.edsoo.ru/863ea4

MHpa

5

8e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e

COBpeMeHHaﬂ CHUCTEMA OPraHUYECKOI'O

27 11.12.202
MHUpa
5
bu6mmoreka [IOK
28 DBOJIOIHS YeTIOBEKA (AaHTPOIIOTECHE3) 18.12.202 | https://m.edsoo.ru/863eac
5 2
29 DBOJIOIHS YeTIOBEKA (AHTPOITOTCHE3) 18.12.202
5
bubmuorexa [JOK
30 Jpwicymme cuibt (GaKTopsr) 25.12.202 | https://m.edsoo.ru/863ead
aHTpOIIOTeHE3a
5 44
bu6mmoreka [IOK
31 Jpwicymmue cutbt ((haxropsr) 25.12.202 | https://m.edsoo.ru/863ead
aHTpOIIOTeHE3a
5 44
32 OCHOBHBIE CTaJIUU DBOIIOIIUH YEJIOBEKA 15.01.202
6
YenoBedecKue pacsl U IPUPOIHEIE Bubmiorexa ITOK
33 p pHp 15.01.202 | https://m.edsoo.ru/863eae
aJlanTaluy YeIoBeKa
6 a2
34 O060061eHME 10 TeMe «BO3HUKHOBEHHE U 99 01.202
pa3BUTHE )KU3HU Ha 3eMJie» 6
35 DKOJIOTHs KaK HayKa 22.01.202
6
36 Cpenpl 00uTaHUs U HKOJIOTHICCKHE bu6mmoreka [IOK



https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2

thaxTopbI 29.01.202 | https://m.edsoo.ru/863eaf
6 ec
37 AlGuotnueckue GpakTOpHbI. 29.01.202
6
Jlaboparopnas padota Ne 4.
38 «Mopdonoruaeckne 0COOEHHOCTH 05.02.202
pPACTCHHIA U3 Pa3HBIX MECT OOMTAHUSY. 6
JlaboparopHnas pabota Ne 5. «BnusHue bubnuorexa [JOK
39 CBETa HA POCT U Pa3BUTHE YCPESHKOB 05.02.202 | https://m.edsoo.ru/863eb1
KOJIEyCa» 6 Oe
bu6mmoreka [IOK
40 buoTtuueckue GakTops 12.02.202 | https://m.edsoo.ru/863eb3
6 48
41 O6o0611eHne IO TeMe «DKOJIOTHYECKUe 12.02.202
baxTops»
6
42 [TpakTnyeckas padora Ne 2 10.02.202
«Oxonorunyeckue GaKTopbI» 5
43 DKOJIOTMYECKUE XAPAKTEPUCTUKHU 96.02.202
TOTTYJISITIHH. 5
[TpakTuueckas padota Ne 3 «Iloacuér
44 IUIOTHOCTH MOIYJISLIMNA Pa3HbIX BUIOB 26.02.202
pacTeHHI» 6
bubmuoreka [JOK
45 Coobuuectsa OprauHsMOB — GHOUCHO3 05.03.202 | https://m.edsoo.ru/863eb4



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a

6 6a
bu6mmoreka [IOK
46 DKOJIOTHYECKUE CUCTEMBI (3KOCHCTEMBI) 05.03.202 | https://m.edsoo.ru/863eb4
6 6a
47 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 12.03.202
6
48 OCHOBHBIE TTOKA3aTEIN SKOCUCTEMBI. 12.03.202
6
bu6mmoreka [IOK
49 DKONIOTUYeCcKUe MUPAMUJIbI. 19.03.202 | https://m.edsoo.ru/863eb5
6 fa
50 [Tpaktuyeckas padora Ne 4 10.03.202
«IKOJIIOTHUYECKNE TUPAMU/IBL. » 6
51 CBoiiCTBa IKOCUCTEM. 26.03.202
6
52 Cyxkneccust 26.03.202
6
53 [IpupoaHbIE S5KOCUCTEMBI 09.04.202
6
54 AHTpPOTIOTEHHBIE YKOCUCTEMBI 09.04.202

6



https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863eb5fa

[IpaxTuueckas padora Ne 5

55 «IKOJIOTUYECKHUE CUCTEMBI 16.04.202
(9KOCHCTEMBI)» 6
56 O0600611eHne TeMBI «DKOJIOTHUECKUE 93.04.202
CHUCTEMBI (3KOCHCTEMBI ) 6
KonTponbnas padora Ne2 no teme
57 "DKOJIOTUYECKUE CUCTEMBI 23.04.202
(9xocucTembl)" 6
buocdepa — rmobdanpHas 3KocucTeMa bubmorexa LIOK
58 30.04.202 | https://m.edsoo.ru/863ebb
3emn
6 5e
3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmorexa HOK
59 30.04.202 | https://m.edsoo.ru/863ebd
6uochepsl
6 16
60 YenoseuecTBO B 6rochepe 3emin 07.05.202
6
Cocy1ecTBOBaHHE MIPUPOABI U bubmorexa HOK
61 07.05.202 https://m.edso0.ru/863eba
YeI0BeUeCcTBa
6 le
62 O606menue Tembl «buocdepar 14.05.202
6
63 O606menne Temsl «buochepar 14.05.202
6
64 O0001eHre U cUCTEMAaTU3ALINS 3HAHUI



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
https://m.edsoo.ru/863eba1e

21.05.202
6

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

68

11







IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Kox
npoBeps
eMoro
pe3yJbT
aTa

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
00pa3oBaTe/IbHOM NPOrPaMMBbl CpelHero 001ero o0pazoBaHus

CdopMupoBaHHOCT 3HAHUI O MECTE U POJIM OMOJIOTUHU B CHCTEME HAy4HOTO
3HAHUS €CTECTBEHHBIX HAayK, B (JOPMHUPOBAHUU COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MHpa U HAyYHOTO MHUPOBO33PEHHUS; O BKIJIAZC POCCUHCKUX
U 3apyOeKHBIX y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTUH; (PYHKIIMOHATHHON

I'paMOTHOCTH YCJIOBCKA JJIsI PCIICHHA ) KU3HCHHBIX 3aaa4

YMeHne packpbiBaTh COJEp)KaHHE OHOJOTHYECKHX TEPMUHOB M TMOHSTHIL:
JKU3Hb, KJIETKA, OpraHu3M; MeTabonu3M (0OMEH BEUIECTB U IMpEeBpalleHUue
SHEPTUM), TOMEOoCTa3 (CaMOperysslus), YPOBHEBas OpraHU3alMs >KUBBIX
CHUCTEM, CaMOBOCHpOHU3BeleHHEe  (PEempoNyKIusi),  HACIEICTBEHHOCTb,

HU3MCHYUBOCTDB, POCT U PA3BUTHEC

YMmeHue wusznaratb OHONOTMYECKHE TEOpHH (KJIETOYHAas, XPOMOCOMHas,
myTtauuoHHas), 3akoHsl (I'. Mennens, T. Moprana, H.1. BaBunosa) u
yueHus (0 LEeHTpax MHOroo0pa3us U MPOUCXOXK/IEHUS KyJIbTYPHBIX pacTeHUN
H.1. BaBuioBa), omnpeaensiTh TpaHHUIbl HX TNPUMEHUMOCTH K IKHUBBIM

CuCTeMamM

YMeHue BiaieTb METOAaMu Hay4YHOTO TTO3HAaHUs B OMoJoruu (HaOII0ACHUE U
ONMCAaHUE JKUBBIX CHUCTEM, IMPOLECCOB M SABJICHWI; OpraHu3auus u
MpoBeJcHHE OUOMOTUYECKOTO DKCIEPUMEHTa, BBIABUKEHHE THIIOTE3bI;
BBISIBJICHUE 3aBUCHUMOCTH MEX]Iy UCCIEIYEMbIMU BEIIMYMHAMH, OOBSICHEHUE
MOJIYYCHHBIX PE3YJIbTaTOB, HMCIOIb30BAHHBIX HAYYHBIX TMOHSATHN, TEOPUU U

3daKOHOB; YMCHUC €JIaTh BbIBOJbI HA OCHOBAHUH TTOJTYUCHHBIX pe3ynLTaTOB)

YMeHMe BBIIEIATh CYyHIECTBEHHbIE IPU3HAKN BUPYCOB, KJIETOK MPOKAPUOT U
9YKApHOT, OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX OPraHU3MOB; OCOOEHHOCTH
npoleccoB OOMEHa BEUIeCTB W IPEBpAIleHUs HHEPIUU B  KIETKE,
¢doTocuHTE3a, MIACTUYECKOTO WU HIHEPreTUYECKOro OOMEHa, XEMOCHHTE3a,
MHTO3a, Me€HO03a, OIUIOJOTBOPEHHUs, Pa3MHOXKEHUS, WHIUBUIYAIBHOIO

pa3BUTHS OpraHnu3Ma (OHTOTEHE3)

YMenue MNPUMCHATH MMOJYUCHHBIC 3HAHUA IJIA 0OBSICHEHUSI OMOJIOTHYCCKHX




MpOLIECCOB M  SIBIIGHUM, JJIs TPUHATHS TPAKTUYECKUX PEHICHUH B
MOBCEHEBHOM JKM3HU B LENAX o0ecreyeHns: 6€30MacHOCTH CBOETO 3/I0POBbS
U 370pPOBbS OKPYXKAIOUIUX JIIOACH, COOJIOJIEHUS HOPM T'PaMOTHOIO
MOBEJICHUSI B OKPY’KAIOIICH MPUPOAHOU Cpesie; MOHMMaHue HE0OX0IUMOCTH
UCIIOJIb30BaHUS JOCTHKEHUI COBPEMEHHOW OMOJIOTUH U OMOTEXHOIOTHH JIIs

panrOHAJIBLHOI'O MPpHUPOAOII0JIB30BaAHNA

YMenue peuiatb JBJICMCHTAPHLIC TCHCTHYCCKHUEC 3aJa4iud Ha MOHO- U
III/IFI/I6pI/II[HOC CKpCIIMBAaHHUC, CUCIINICHHOC HACJICAOBAHUEC,; COCTABIATEL CXCMbIL
MOHOFI/I6pI/II[HOFO CKpCIIUBAHUA JUIA IpCaACKa3aHus HaCJICJOBaHUA

IMPHU3HAKOB Y OPIraHU3MOB

VYMeHre BBIIOIHATH J'Ia60paTOpHI)Ie U MOPaKTUYCCKUC pa6OTBI, CO6J'IIO,I[3TB

npaBuiia mpu paboTe ¢ yueOHbIM U J1a0opaTOPHBIM 000PYAOBaHUEM

VYMeHHe KpUTHUYECKH OLIEHUBaTb M HWHTEPIPETUPOBATh HH(POPMAIHIO
OMOJIOTMYECKOTO COAEP)KaHUS, BKJIIOYAIONIYIO IICEBJOHAYYHBIE 3HAHUS U3
pazauuHbiX  ucTtoyHukoB (CMWU, HaydHO-TOmyNsipHBIE  MaTepHalbl);
ATUYECKHUE aCIEKThl COBPEMEHHBIX HCCIEAOBaHUN B OMOJIOTMHU, MEIULIMHE,

OMOTEXHOJIOTHHA

10

YMeHue co3naBaTh COOCTBEHHBIE ITMCBMEHHBIE M YCTHBIE COOOILEHUS,
0000mas OMONOTHYECKYI0 HWH(MOPMALMI0O U3 HECKOJbKUX HCTOYHUKOB,

I'paMOTHO HCII0JIb30BAaTb MMOHATHHHBINA alirapar OHOJIOr U

11 KJIACC

Kona
npoBeps
e€MOoro
pe3yJbT
arTa

IIpoBepsiemble npeMeTHbIE Pe3yJbTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpelHero o0mero 00pa3oBaHus

ChopMHUpPOBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTUH B CUCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HAayK, B ()OPMHUPOBAHUN COBPEMEHHOH €CTECTBEHHO-
HAY4YHOI KapTHHBI MHpa U HAyYHOT'O MHUPOBO33PEHMS; O BKJIAJIE POCCUHCKUX
U 3apyOeXHBIX Y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHM; (PYHKIIMOHAIBHOM

TPaMOTHOCTH YECJIOBCKA AJI1 PCHICHUA )KU3HCHHBIX 3a1a4

YMeHue packpblBaTh COJAEp)KaHHE OHMOJIOTMYECKMX TEPMHMHOB M TOHSTHIA:
BUJ, TOMYyJsAUUs, TeHO(MOHMA, SBONIONUS, IBWXKYyIME CHIbl ((pakTopsl)
HBOJIIOLINH, MPUCTIOCOOIEHHOCTh OpraHU3MOB, BUJI000pa30BaHUE,

OKOJOTHYCCKUEC (baKTOpBI, O9KOCHCTEMA, NpOAYUCHTHI, KOHCYMCHTHI,




pEAyLEeHTHl, IeMH TMHUTAaHUs, DJKOJOTWYecKas NHpaMuaa, OHOTEOIeHO3,

ouocdepa

YMmenue wu3naratb OHOJOTMYECKHE TEOpPHM (SBOJIOLMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKasi TEOPHUs 3BOJIOLMHU), 3aKOHBI U 3aKOHOMEPHOCTH
(3aponeimeBoro cxoxactsa K.M. bapa, uepeoBanus TiaBHBIX HAlpaBJICHUH 1
nyreit sBomronuu A H. CeBepiioBa, yuenus o 6uochepe B.. Bepnauckoro),

OMpCACIIATh I'PaHHUIBI UX MPUMCHUMOCTHU K )KUBBIM CUCTCMaM

VYmenue BJIaACTb METOAAMH HAYYHOI'O IIO3HAHHUA B ouoaoruu (HaGJ’IIOI[CHI/Ie u
OMMHUCAHUC JKHUBBIX CHCTCM, HPOLCCCOB U SIBJIGHI/If/’I; opranuzanuvs H
IMPOBCACHUC OHOJIOTHYECKOTO OKCIICPUMCHTA, BBIABWIKCHUC THUIIOTC3bI,
BBIABJICHUC 3aBUCUMOCTH MECXKAY HCCICAYEMbBIMH BCIMYHMHAMU, 00BsACHEHHE
MOJIYYCHHBIX PE3YJIbTATOB, HMCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, TCOPI/Iﬁ n

3aKOHOB; YMCHHE A€JIaTh BbIBOJbI HA OCHOBAHWH ITOJTYUCHHBIX peByJII)TaTOB)

VYMeHue BBIJENATh CYILECTBEHHbIE HPU3HAKM CTPOCHUS OHOJIOTMYECKUX
O00BEKTOB: BMJIOB, IOMYJISALMNA, MPOIYLIEHTOB, KOHCYMEHTOB, PEIYyLIEHTOB,
OMOTeOLeHO30B U HIKOCHUCTEM; OCOOCHHOCTH TIPOILIECCOB HACIIEACTBEHHOU
U3MEHUYUBOCTH, €CTECTBEHHOT' O orbopa, BU000pa30BaHus,
IPUCIOCOOJIEHHOCTH OpPraHW3MOB, ACUCTBUS JKOJOTHYECKUX (DAaKTOPOB HA
OpraHu3Mbl, IIEpEHOCA BEIIECTB M IOTOKA JHEPIMM B HKOCUCTEMAX,
AQHTPOIIOIE€HHBIX U3MEHEHHUI B DKOCHCTEMAX CBOEH MECTHOCTH, KPyrOBOPOTa

BEIIIECTB U OMOTCOXMMHUYECCKUX ITUKIIOB B OMocdepe

YMeHue npuMeHsTh MOJyYeHHbIE 3HAHUS JJi11 OOBSCHEHHS] OMOJIOTHYECKUX
IIPOLECCOB W SIBICHHUH, JUI1 TPUHATHS TPAKTHUYECKUX PpEUICHWH B
MOBCEHEBHOM JKM3HHU B LIENAX o0ecriedyeHns 0€301MacHOCTH CBOETO 3/10POBbs
U 3JI0pOBbS OKpYXKAlOIIMX JIOAEH, COOMIOJEHHS] HOPM TI'PaMOTHOTO
MOBE/ICHUS B OKpYXarollel MpUpOoAHON cpelie; MOHUMaHue HEOOXOAMMOCTH
UCTOJIb30BaHUS JIOCTHKEHUH COBPEMEHHOW OHMOJIOTHMHU AJIS PallOHAIBHOTO

MpUPOAOII0JIB30BAHUA

YMmenue pemiaTb 3JICMCHTAPHLIC OMOJIOTHYECKHUE 3aga4u, COCTAaBIATh CXEMBbI

MepeHoca BeIIeCTB U PHEPTUH B SKOCUCTeMaXx (IIeTH MUTAHHS)

VYMeHNE BBIIOJIHATh J'Ia60paT0pHBIe U TPaKTUYCCKUC pa6OTLI, CO6J'IIO,Z[8.TB

npaBuia pu paboTe ¢ yueOHbBIM U 1a0OpaTOPHBIM 000PYIOBAHUEM

YMeHHe KpUTHYECKH OIICHHWBaTh W WHTEPHpPETHPOBaTh HH(OpMAIHIO
OMOJIOTUYECKOTO COAEP)KaHUs, BKIIOYAIONIYIO ICEBJIOHAYYHBIE 3HAHUS U3
pazauuHbiX  ucTtouyHukoB (CMU, HaydyHO-TIOMyNSIpHBIE  MaTepHalbl);
paccMaTpuBaTh II00ATBbHBIE HKOJIOTMYECKHE INPOOJIEMBl COBPEMEHHOCTH,

(I)OpMHpOBaTL 1O OTHOIICHWIO K HUM CO6CTBCHHYIO IIO3UIIHUIO




10

YMmeHue co37aBaTh COOCTBEHHBbIE HHUCHMEHHBIC U YCTHBIC COOOIICHUS,
0000mias OMONIOTHYECKYI0 HWH(MOPMALMIO W3 HECKOJIBKHX HCTOYHUKOB,

I'paMOTHO HCII0JIb30BAaTb MMOHATHHHBIN alrapar OHOJIOruHr




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Ko IIpoBepsieMblii 3JIEMEHT COJlePKAHUS

A

1 buonorus xak Hayka

1. buomoruss — nHayka o xuBod mnpupoxae. Pomp Ouonoruu B (HopMUpOBaHHUU

1 COBPEMEHHOM HayuyHOU KapTuHbI Mupa. CucTeMa OMOJOTHYECKUX HAyK
MeToapl MO3HAaHUS KUBOW MpHUPoAbl (HAOIIOAEHHE, HKCIEPUMEHT, OIMCAHUE,

’ U3MepeHue, KiIaccuuKalnus, MOJCIUPOBAaHHE, CTaTUCTHYecKas o00paboTka
JTAHHBIX )

2 JKuBble cucTeMBl U X OpraHu3anus

2. XKusele cucrembl (OMOCHMCTEMBbI) Kak IpeaMmer u3yudeHus Ouosnoruu. CBoiicTBa

1 OMOCUCTEM U UX pa3HOOOpa3ue

2. YpoBHM oOpraHuzauud OUMOCHCTEM: MOJEKYJISIPHO-TEHETUYECKUMN, KIETOYHBIM,

2 OpraHU3MEHHBIN, MOMYISNOHHO-BUOBON, IKOCUCTEMHBIN, OrochepHbIi

3 XUMUYECKUH COCTaB U CTPOECHUE KIIETKU

3 XUMUYECKUN  COCTaB  KJIETKH. XHMUYECKHUE IJIEMEHTBI: MaKpOIJIEMEHTHI,
MUKpO3JieMEHTHl. Boma u  MuHepanpHble BemecTBa. @DOyHKIMM BOIBI U
MUHEpaJIbHBIX BellecTB B KieTke. [lonnepxanue ocmoTnyeckoro OanaHca
benku. CocraB u cTpoeHune O€nKOB. AMMHOKHCIOTBI — MOHOMEpBHI OEJKOB.
HezameHnMble U 3aMEHHMbIE aMUHOKHUCIIOTHI. AMUHOKHCIOTHBIN COCTaB. YpPOBHHU
CTPYKTYpbl ~O€NKOBOM MOJEKYyJbl (TEepBUYHAsl, BTOpUYHAs, TpPETUYHAS U

3. YeTBEpPTUYHAs CTPYKTypa). XHUMUYecKue cBoiicTBa OenkoB. buonornueckue
GbyHKIIHN OEIKOB.
®epMeHThl — Ounonornuyeckue karanuzaropbl. CTpoeHue (epmeHTa: aKTHUBHBIN
LeHTp, cyocrtpatHas cnenuduunocts. Kodepmentsl. Burtamubbel.  Otaugus
(epMEeHTOB OT HEOPraHMYECKUX KaTalln3aTOPOB
VYrneBoabl: MoHOcaxapuabl (TJIHOKO3a, pubo3a U Ae30Kkcupubo3a), aucaxaphibl

3 (caxapo3a, JakTO3a) W TOJHMCaxapuabl (Kpaxmaid, TIJIMKOTEH, IeJUII0JI03a).

buonoruveckue GyHKIUHU YTIIE€BOIOB.
Jlununel: TpUrAULEepuabl, crepouibl, pochomunuasl. I'mapodunsHo-rHAPOYOOHBIE

cBoiicTBa. buonornueckue ¢yHkuuu JunuaoB. CpaBHEHHE YITIEBOJOB, OCJIKOB U




JIMTIUA0OB KaK HCTOUYHHUKOB SHCPIUun

Hyxkneunosbsie kucnorsl: JJHK n PHK. Hykineornasl — MOHOMEpPBI HYKJIEHMHOBBIX

kuciot. Crpoenne u ¢pynkuuu JJHK. Crpoenune u pynxiun PHK. AT®: crpoenue
1 QYHKITUU

]_II/ITOJ'IOFI/IH — HayKa O KJIETKC. Knerounas TEOpUsL. MCTOI[BI HN3YUCHUA KIICTOK

Krnerka kak nenoctHas >kuBas cucrema. OOmiue NpU3HAKK KJIETOK: 3aMKHYTas
HapykHas MemOpana, Monekyinbl JIHK kak reHeTwyeckuid ammapar, cCUCTEMa

cuHTe3a OerKa

Tunsl KIETOK: 3yKapuoTHdeckas M mpokapuoTuueckas. OCoOOEHHOCTH CTPOEHUs
npokapuoTuueckoil  kinetku.  Knerounas  crenka  Oakrepuii.  CrpoeHue
JyKapuoTHUeCKOM KieTKku. OCHOBHBIC OTJIMYMS PACTUTEIBHOW, >XUBOTHOM U

IrprOHON KIIETKH

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KJIETOYHAs CTEHKA, TIJIMKOKAJUKC, HX
¢byakuuu. [Tnasmarudeckas memOpana, e€ cBoiictBa U ¢yHkuuu. [{uTormasma u e€
opranousipl. OpgHOMEMOpaHHBIE OpPraHOWABI KJIETKH: SHJOIUIa3MaTU4ecKas CeTh
(BIIC), ammapar [ombmxu, nmu3ocombl. [loTyaBTOHOMHBIE OpPraHOWIBI KIIETKH:
MUTOXOHJIpUH, IUIacTUAbl. IIponMcxokneHne MUTOXOHIpUM U IulacThA. Bupsl
wiactua. HememOpaHHble OpraHoujpl KJIETKU: PUOOCOMBI, KJIETOYHBIA IIEHTD,

PCCHUYKHU, KT'YTUKH. CDYHKI_[I/II/I OpraHoua0B KJICTKH. Bxarouenus

SAnpo — perynsaTopHbiii neHTp kietku. CTpoeHue sapa: saepHas 000J04Ka,

KapuoIuia3Ma, XpoMaTuH, AJPbIIIKO. XpOMOCOMBI

TpchnopT BCIICCTB B KJIICTKC

Nl O PR W| © W

>KH3H€I[€$[T€J'IBHOCTB KJIIETKH

&

OOmeH BemecTB, WJIM MeTabonu3M. AcCUMWISAIUS (MJIACTHUECKUH OOMEH) |
JTUCCUMUIISIINSA  (SHEPTeTUUECKHil OOMEH) — JB€ CTOPOHBI €IMHOrO Mpolecca
Metabonmu3ma. Tumbsl oOMeHa BemlecTB: aBTOTpOGHBIM U TerepoTpodHbIi. Pomb

(I)CpMeHTOB B OOMEHe BCIICCTB U MPCBPALICHUN SHCPIUU B KIICTKE

®otocunte3. CBetoBas u TeMHOBas (a3bl (porocuHTesza. Peakuuum ¢orocunTesa.
D¢ dextuBHOCTS (oTOCHHTE3a. 3HaueHHe (OTOCHHTE3a s JKU3HM Ha 3emie.
Bnusnue ycnoBuit cpeapl Ha  (OTOCHMHTE3 M CIOCOOBI  IMOBBIIIEHHS €T0
MPOJYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHHIHA.

XemocuHTe3. XeMOCHHTE3UpYyIole 0akTepun. 3Ha4YeHHe XeMOCHHTE3a JUIsl )KU3HU

Ha 3emiie




OuHepretndyeckuii oOMeH B KieTKe. PacliensieHue BEIIECTB, BbIICICHUE WU
aKKyMYJIMPOBAaHUE YHEPTUU B KIJIETKE. DTalbl JHEPTeTHUECKOro ooMeHa. I miukomms.
bpoxxenne m ero Buabl. KucinopogHoe OKHCICHHME, WM KIETOYHOE JIbIXaHUE.

O} heKTUBHOCTh YPHEPTrETHIECKOTO OOMEHA

Peakniuu mMarpuunoro cunTte3a. I'enernueckas mHbopmarusa u JIHK. Peanuzarnus
reHeTH4YecKoi wuH(popManuu B KiIeTKe. ['€HEeTHYeCKMH KOJ W €ero CBOMCTBa.
Tpanckpunuuss — marpuunslii cunte3 PHK. Tpancmauus — OuocunHTtes Oenka.

KomupoBanue amuHokuciot. Poss pubocom B 6GuocunTese Oenka

Hexnerounsie ¢opmbl xu3Hu — Bupychl. Mctopust otkpeitusi BupycoB (/1.H.
WBanoBckuii). OCOOCHHOCTH  CTPOEHHS M JKM3HEICATEILHOCTH  BUPYCOB.
baktepuodaru. bone3nu pacTeHuld, J>KMBOTHBIX M 4YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduinura uyenoeka (BUY) — Bo3O6ymutens CIIM/a.

[Mpodunaktrka pacmpocTpaHeHHS BUPYCHBIX 3a00JICBaHHIA

PasmHoxenue u WHIAUBUAYAJIIBHOC PA3BUTHUEC OPTaHNU3MOB

Knerounslif MK, WK )KU3HEHHBIN UK KieTku. MHTepdaza u muto3. Ilpoueccsl,
nporekaromue B uHTepdase. Perumkanus — peakuus marpuuHoro cunresa JIHK.
Crpoenue xpomMocoM. XpOMOCOMHBIM Ha0Op — KapuoTui. JWIUTOMAHBIA U
FafjIouAHbI XpPOMOCOMHBIE HaOOpbl. XpomaTtuisl. lluTosnorndyeckue OCHOBBI
Pa3MHOXKEHHS U UHAUBUYAJILHOTO Pa3BUTHS OPraHU3MOB.

Henenue knetkn — muto3. Craguu muto3a. IIponecchl, mporucxoasiue Ha pa3HbIX

CTaIUSIX MUTO3a. BUOJIOTHUECKUI CMBICII MUTO3a

@®opMbl pa3MHOXKEHHUS OpraHU3MOB: Oecronoe U mojoBoe. Buael Oecrnosoro
pa3sMHOXEHHS: [IEIEHHEe HaJBO€, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CopooOpa3oBaHUe, BETeTaTUBHOE pa3MHOXKeHHE. VICKycCTBEHHOE KIIOHMPOBAaHUE

OpraHnu3MoOB, €ro 3HAaYCHUEC JIA CCIICKIINU

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTONOTO.
Meiioz. Cragun wmeno3za. I[lpomeccsl, mnpoucxoisdume Ha CTagusx MeHosa.
[ToBenenue xpomocom B Meio3e. Kpoccunrosep. buosnormyeckuii cMmbicn U

3HaYEeHNE MEN03a

l'ameTorene3 — mporecc oOpa3oBaHUs TOJIOBBIX KJIETOK Y KMBOTHBIX. [loyioBBIE
JKeJe3bl: CEeMEHHUKH W sudHUKU. OOpa3oBaHWE W Pa3BUTHE TOJOBBIX KIETOK —
ramer (CrepMaTo30W], SHMIEKIeTKa) — crepMaToreHe3 u ooreHe3. OCOOCHHOCTH

CTPOCHUMA SIUIEKIETOK U CIICpMAaTO30UI0B. OH.HOI[OTBOPCHI/IC. HapTCHOFCHC3

NunuBuayansHoOe pa3BUTHE (oHTOTEHE3). DOMOpHOHaTBHOE pa3BUTHE
(oMOpuorenes). DTambl dYMOPUOHAIBHOTO PA3BUTHS y TMO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisus, opraHorere3. IloctamOpuonanbHOe pa3BuTHe. Turbl

MOCTAMOPUOHANIBHOTO Pa3BUTHUSL: MpsIMOE, HeNpsiMoe (JM4YMHOYHOE). BrusHue




CpeAbl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOICTBA.
Poct u pasButue pacrennii. OHTOre€He3 LIBETKOBOI'O PAaCTEHUs: CTPOECHUE CEMEHH,

CTaJluu pa3sBUTHUA

HaCJ'IeI[CTBCHHOCTB U U3SMCHYUBOCTHb OPTaHU3MOB

[Ipeamer u 3amaum reneTuku. Vicropust pa3BUTHsa reHETUKU. BKilag poccHICKUX U
3apyOeXHBIX  Yy4€HBIX B  DPa3BUTHE  TEHETUKH.  METOAbl  T€HETHKHU
(TMOpPUIOTOTUYECKUH, LHUTOT€HETUYECKHIA, MOJIEKYJIIPHO-TEHETHYECKU ).
OCHOBHBIE TEHETHYECKUE MOHATUSA. | eHeThyeckas CHUMBOJIMKA, UCIIOJIb3yemasi B

cxXeMax CerH_[I/IBaHI/Iﬁ

3aKOHOMEPHOCTH HACJEN0BaHUS IIPU3HAKOB, YcTaHOBIeHHble ['. Menaenem.
MonorubpuaHoe CKpeliMBaHue. 3aKOH eauHoOoOpasusi TUOPUIOB TMEPBOTO
nokosieHust. [IpaBuino noMuHUpOBaHUS. 3aKOH pacUIeIIeHUsl MPU3HAKOB. [ unoresa
yiCcTOTHI rameT. [loHOE 1 HenoIHOe JOMUHUPOBAHUE.

JlurubpuHoe cKpemyBaHue. 3aKOH HE3aBHCHMOIO HAcieJO0BaHUS IPU3HAKOB.
[{uToreHeTn4yeckre OCHOBBI JAUTHOPUIHOTO CKpEHIMBaHHS. AHAIU3UPYIOIIee
ckpemuBanue. Mcnonp30BaHue aHATM3UPYIONIETO CKPEIIMBAHUS TSl ONpeIeTICHHS

reHOTHUIIA 0CO0Uu

CuerieHHOe HacnenoBaHue mnpusHakoB. Pabora T. Moprana mo cuemnjgeHHOMY
HacJieJ0OBaHHI0 T'eHOB. HapyIieHue cuersienysi TeHOB B pe3yJbTaTe KPOCCUHIOBEpPa.
XpoMOocOMHas TEOPHs HACJIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enetnka mnona. XpoOMOCOMHOE OIpeAelieHHe Mojia. AYTOCOMBI M IOJIOBBIE
XpoMocoMbl. ['oMorameTHele U TreTeporameTHble opranu3Mbel. HacnenoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

N3menunBoCTh. BUibl N3MEHYNMBOCTU: HEHACIIEICTBEHHAS U HAClIeACTBeHHas. Posb
Cpelbl B HEHACJIEICTBEHHON M3MEHUYMBOCTU. XapaKTepUCTUKa MOAU(DUKAIIMOHHOM
M3MEHYMBOCTH. BapuanuoHHBIM psAx M BapualMoHHas KpuBas. Hopma peaknuum
npu3Haka. KonnuecTBEHHbIE M KAayECTBEHHbBIE NPHU3HAKM M UX HOPMa PEAKIUH.

CBoiicTBa MOIU(PHUKAIIMOHHON U3MEHYMBOCTH

HacnencrBenHasi, WM  TEHOTHUIIMYECKAas, MW3MCHYHMBOCTh. KoMmOMHATHBHAs
W3MEHUYMBOCTh. Meiio3 © TOJIOBOM TMpollecCc — OCHOBa KOMOWMHATHBHOMU
M3MEHYUBOCTH. MyTarimoHHas U3MEHYNBOCTh. Kiaccudukaius MyTaluii: TeHHbIe
XpPOMOCOMHbBIE, TeHOMHBIE. YacToTa U mpUYuHBl MyTauuid. MyrareHnusie (akTopsbl.

3aK0H rOMOJIOTHYECKHUX pPAaOB B HacjeacTBeHHoM n3MenunBoctyu H.M. BaBuiosa

I'eneruka yenoBeka. Kapuotumn yenoBeka. OCHOBHBIE METO/Ibl T€HETUKH YETIOBEKA!
reHealoOTHYeCKU, OJIM3HEIIOBBIH, LIUTOT€HETUYECKHI, OMOXMMHUYCCKHIA,

MOJ'ICKy.TISIpHO-l“CHCTI/I‘{CCKI/Iﬁ. COBpeMeHHOe OIIPCACIICHUC ICHOTHIIA:




IMOJJHOT€HOMHOE CEKBEHHPOBAHUE, T€HOTHUIIMPOBAHHE, B TOM YHCJIE C IMOMOIIBIO
[MI1P-anamu3a. HacnencTBenHble 3a00J€BaHUS UYEIOBEKA: TE€HHBIE OOJIE3HH,
0OJIEe3HH C HACJEACTBEHHON IPEAPACIIONOKEHHOCTBI0, XPOMOCOMHBIE OOJIC3HHU.
CoMaruueckre U TeHepaTHBHbIC MyTaluu. [IpuHIMIBEI 310pOBOrOo 00pasa >KWU3HH,
JUArHOCTHKH, TPO(UIAKTUKA M JICUCHUS TEHETHYeCKHX Oone3Heil. Meauko-
FEHETUYECKOE  KOHCYJBbTHPOBAaHUE. 3HAUCHHE  MEAUIMHCKOW TEHETUKH B

IpEeaAOTBPAIICHNHN U JICHCHUU I'CHETUYCCKUX 3a00J1€BaHNH YeIoBeKa

Cenexnust opraau3mMoB. OCHOBBI OMOTEXHOJIOTHHI

Cenekiusi Kak HayKa M MpoIiecc. 3apoxKACHUE CEIEKIIMU U JOMECTUKALIMS. Y YeHUe
H.M. BaBunoBa o0 MeHTpax TMPOUCXOXKICHUS W MHOro00pasusi KyJIbTYPHBIX

paCTeHHﬁ. HCHTpI)I IMPOUCXOXKACHUA JOMAIIHUX XUBOTHBIX. COpT, nopoaa, mirtaMm

CoBpeMeHHbIE METOABI CENEeKIMU. MaccoBbli M WHAMBHUIYAIbHBIM OTOOPHI B
CCJIEKIIMM DPAacTeHUH M KUBOTHBIX. OIllEHKa JKcTepbepa. bBIM3KopoAcTBEHHOE
ckpenuBanue — WHOpuAMHT. Yucras nuausa. CKpelmIMBaHUE YHUCTHIX JIMHUH.
I'ereposuc, win rubpugHas cuia. HepojacTBeHHOE CKpellMBaHUE — ayTOPUJIMHT.
Otnanénnas rubpuauszanus u e€ ycrnexu. VICKycCTBEHHBIH MyTareHes U MojiyueHue

ITOJIHIIIIONOOB. I[OCTI/I)KCHI/IH CCIICKII N paCTeHHﬁ, JKUBOTHBIX U MUKPOOPIraHU3MOB

buorexHonorus kak oTpacib Ipou3BOACTBA. ['eHHass MHKEHEpHs. DTarbl CO3AaHUs
pexombunantHoii JIHK u TpaHcreHHbix opranu3mMoB. KieTouHas HHXKEHepUs.
Kinerounsie KYJIbTYPBI. MUKpOKIOHaIbHOE  Pa3MHOKEHUE  PACTEHUM.
KionupoBanue BBICOKONPOAYKTUBHBIX  CEJIBCKOXO3SIMCTBEHHBIX  OPraHU3MOB.
Okonornyeckue M 3THdeckue  mpoOinempl. MO —  reHeTHuYecKu

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

11 KJIACC

Ko

HpOBepﬂeMblﬁ JIEMEHT COACPKaHUSA

OBOJIIOIIMOHHAS OMOJIOTUSA

DBOJIOIMOHHAS TEOPUS U €€ MECTO B OHOJIOTHH.

CBunerensctBa  sBomonuu.  IlaneoHTonmormyeckue: MIOCJIEZIOBATEIBHOCTD
MOSIBJICHUSI BUJIOB B MAJEOHTOJOTUYECKOM JIETONHUCH, MEpPeXoaHble (HOPMBI.
buoreorpaduyeckue: cxoacTBo U pasnuuue ¢ayH U Gprop MaTepuKoB U OCTPOBOB.

OMOpHUONOTHYEcKHe: CXOJACTBAa U paziuuus SMOPHOHOB  pPasHBIX  BHJIOB




MO3BOHOYHBIX. (CpaBHUTEIIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, AHAJIOTMYHBIE,
pYOMMEHTapHBIE OpraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXMMHUYECKHE: CXOJICTBO
MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX MeTa0OJMYECKHUX IyTel y Bcex

OpraHu3MoOB

OpomonmonHas teopust Y. JlapBuna. [Ipennocbuiku BOZHUKHOBEHHUS JTapBUHHU3MA.
JIBIIKYIIME CHUJIbI SBOJIIOLUM BUIOB 1O JlapBuHY (M30BITOUYHOE PA3MHOXKEHUE IPU
OIPaHUYEHHOCTH  PECypCOB, HEOIpeAenéHHas W3MEHYUBOCTh, Ooppba 3a

CYLIECTBOBAHHE, ECTECTBEHHBIN 0TOOP)

Cunrernueckass Teopuss HBomonud  (CTD) w  oCHOBHBIE €€ TIOJOXKCHHMS.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢IrMHKuIa BUAa U 3BOJIFOIIUA

JBrxyme cuibl (pakTopbl) SBOIIONUN BUIOB B Ipupoae. MyTalMoHHBIH mpoiiece
U KOMOMHATMBHasg HW3MEHYMBOCTb. [lomynslMOHHBIE BOJHBI M Jpeid reHoB.
Wzonsmus u murpanus. EctecTBeHHBIN 0TOOp — HAMPaBIISIOMUN (HaKTOP IBOJFOIUH.
@DopMbI €CTECTBEHHOT0 0TOOPA.

[TprcnocoOIeHHOCTh  OPraHM3MOB — Kak  pe3yiabTaT  dBoimouuu. [Ipumepsl
IPUCIIOCOOTIEHUN Y OpraHu3MoB. ApoMOp(O3bl U UAMOAANTALINY.

Bun u Bumoobpazosanue. Kpurepun Buma. OcHOBHBIE (OpPMBI BUI000pPa30BAHUS:

reorpa(bnquKoe, 9KOJIOTHYCCKOC

MaKpOSBOHIOI_II/ISI. CDOprI OBOJIFOIIMHN: (bHHeTH‘leCKaH, JAUBCPIrCHTHAA,

KOHBEpreHTHas, napaienbHas. HeoOpaTtumocTs 3Bosonun

Bo3HuUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHbple TIPEACTABICHHUS O 3apOKJICHHMHM JKM3HU. HayuHble runoressl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHes M MaHCHepMHs. XUMHUYECKas
IBOJIIOLMS.  ODKCHEPUMEHTAIbHOE MOJATBEPXKIEHUE XMMHMUYECKOH  3BOJIOLUU.
HauanbHble stansl Ouonornyeckoi sBomtonuu. [umortesa PHK-mupa. IlepBeie

KIJIECTKHU U UX 3BOJIFOIIUA. (DOpMI/IpOBaHI/IC OCHOBHBIX I'PYIIII J)XKUBBIX OPraHu3MOB

Pa3Butne xu3Hu Ha 3emusie mo spam U nepuogam. Karapxeill. Apxelickas u
npoTtepo3oiickas 3pbl. [lameos3oiickas spa u e€ mepuoabl: KeMOpHIiCKU,
OpJIOBUKCKHW,  CWIYPUWUCKWW, JI€BOHCKHH, KAaMEHHOYTOJIbHBIM, TEPMCKHUA.
Me3so30iickas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3zoiickast spa u €€ nepuojipl: NajJeoreHOBbI, HEOT€HOBBIN, AHTPOIIOT€HOBBIM.
XapakTepucTuKa KJIMMaTa M TeOoJOTM4ecKuX mpoueccoB. (OCHOBHBIE 3Tallbl
HBOJIIOLIMM PACTUTENBHOTO M KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHH u

KHUBOTHBIX. HOHBJ’ICHI/IC, PAaCUBET U BELIMUPAHUC I'PYIIIT ) KUBBIX OPraHU3MOB

Cucrema OpraHHU4YeCKOro Mupa KakK OTPAXKCHUC  SBOJIFOLIHHU. OcHoBHBIC




CUCTEMATUYCCKUC I'PYIIIIBI OPTaHU3MOB

OBOJIIOLIMS  YeJIOBEKa. AHTPONOJIOTHS KaK Hayka. Pa3BuThe mpeacTaBlIeHH O
IIPOUCXOXKACHUN 4YelloBeKa. Meroasl u3ydeHus aHTpornoreHeza. Cxonacta u
pasinuus 4eJIoBeKa U )KMBOTHBIX. CUCTEMAaTUYECKOE TOJIOKEHUE YETIOBEKA.

JBwxyue cuibl (pakTopsl) aHTpororeHe3a. HacneacTBeHHass M3MEHYMBOCTH U
ecTecTBeHHbIN 0TOOp. OOIIeCTBEHHBII 00pa3 KU3HU, U3TOTOBICHHE OPYIUi TpyHa,

MBIIIJICHUE, pCYb

OcHOBHBIE CTaAMM M BETBU DSBOJIOLMHM YEJIOBEKA: aBCTpaJONUTEKH, YermoBek
yMenbii, YenoBek mnpsmoxondmuii, YemoBek HeaHaepTalbCckuii, YenoBek
pasymHbId. Haxoaku HCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBAaHHUS, O0JIACTh

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

Yenoseueckue pacbl. OCHOBHbIE OOJIBIIME pachl: €BpONEOMHAs (eBpa3uiickas),
HErpO-aBCTPaJIONIHAS (3xBaTOpHANbHAS), MOHTI'OJIOMTHAS (asmarcko-
amepHuKaHckast). UepTbl PUCIIOCOOIIEHHOCTH NPEACTaBUTENEH YeT0BEUECKUX pac K

YCJIOBUAM CYIICCTBOBAHMUS. EI[I/IHCTBO YCJIOBCYCCKUX pac. KpI/ITI/IKa pacusma

OpranusMbl 1 OKpyXkKarouias cpeaa

DKoJorus Kak Hayka. 3aJaud M pasliedbl 3KOJOTUU. MEeTOoabl IKOJIOTHMYECKUX
UCCIEeIOBaHUM. DKoJIoTHYecKkoe MHUpoBo33peHue. Cpeapl oOWTaHUS OpPraHU3MOB:

BOAHAsA, HA3EMHO-BO3AyllIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MCHHAsA

Okonoruueckue  ¢akroppl.  Knaccudukamuss — SKonoruueckux  (pakTopos:
abuoTtnyeckre, OWOTHYECKME M AHTPONOTeHHblE. JIeWCTBUE HKOJIOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI

AbGunotnyeckue (QaxkTophl: CBET, TeMIlepaTypa, BIAKHOCTb. DOTONEPUOAM3M.
IIpucnocoOnenuss  OpraHM3smMOB K  JEMCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckue puTMsl

buotnueckue ¢akropbl. Buasl OumoTHuYeCKHMX B3aMMOIEMCTBHI: KOHKYpEHIUS,
XMIIHUYECTBO, MAapasuTU3M, MYyTyalu3M, KOMMEHcCaIu3M (Haxj1eOHHYEeCTBO,
KBapTUPAHTCTRBO), aMEHCAJIM3M,  HEWUTpaIU3M. 3HaueHHe  OMOTUYECKHUX

B3aUMOJCHCTBUM JJIsI CYIICCTBOBAHUSA OPraHU3MOB B IIPUPOJHBIX COO6H_[CCTB8.X

OKOJIOTUYECKHE XapPaKTCPUCTHUKU TOITYJISAIUU. OCHOBHBIC ITOKa3aTelIN MOITYJIAI NN
YUCJICHHOCTb, INIOTHOCTH, POXAACMOCTh, CMCPTHOCTb, IIPHUPOCT, MHUTpaALU.

I[I/IHaMI/IKa YUCJICHHOCTHU MMOMYJIALIUA U eé peryisinusa

COO6H.ICCTB& 1 3KOJOTMYCCKUC CUCTEMbI

CoobmiectBo opraHuzmMoB — OuoneHo3. CTpykTypbl OHOLIEHO3a: BHJOBa,




MPOCTpaHCTBeHHAs, Tpoduueckas (mumieBas). Buaeli-nomuHantel. CBsi3u B

OHoIIEHO3€E

DKoJOoru4ecKre cucTeMbl (KocucTembl). [ToHsTHE 00 PKOCHCTEME U OMOTeOIIeHO3E.
OYHKIMOHANbHBIE  KOMIIOHEHTBl  3KOCHCTEMBI:  MPOAYLEHTb, KOHCYMEHTHI,
penyneHTsl. KpyroBopoTt BemIecTB U MOTOK DHEPTHH B dKOcHcTeMe. Tpoduueckue
(nuieBble) ypoBHH dKocucTeMbl. [lumeBbie nenu u ceth. OCHOBHBIE MOKa3aTeNIH
9KOCUCTEMBI: OHMOMacca, MPOMYKIUSA. OKOJIOTHYECKUE MUPAMHIIBI: TPOIYKIUH,
YHCIIEHHOCTH, Ouomacchl. CBOMCTBA AKOCHCTEM: YCTONYMBOCThH, CaMOpETYJISIuS,

passutue. Cykueccus

[Ipupoanbie 3KOCUCTEMBI. DKOCUCTEMBI 03E€p U PEK. DKOCHCTEMA XBOMHOIO WU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE 3KOCHUCTEMBI. ATpO3KOCHUCTEMBI. YpbosKkocUcTeMBl.
buonoruueckoe u X03HCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpasue kak Qakrop ycroWumBoctu dKocucteMm. CoxpaHeHHE

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

Yuenue B.W. Bepuaackoro o 6uocdepe. ['panuiisl, coctaB u cTpykTypa 6uochepsl.
XKusoe BemectBo u ero ¢yHkumu. OcobeHHocTH Omocdepsl Kak TI00aTbHOMN
sKocUCcTeMbl. JnHamMudeckoe paBHOBecue U oOpaTHas cBsi3b B Ouocdepe.
KpyroBopots! BemiecTB 1 OMOre0XUMHUYECKUE IIUKIIbI AIEMEHTOB (yIiiepoja, a30T1a).

3oHanbHOCTH OUochepbl. OCHOBHBIE OMOMBI CYIIH

YenoBeuecTBO B Ouocdepe 3emian. AHTpONOreHHBbIE H3MEHEHHs B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa  palMOHATBHOTO  YIpaBICHHUS MPUPOAHBIMHU  pecypcaMHu H  HUX

UCHoJIb30BaHue. JlocTrkeHus: OMONIOTHH U OXpaHa MPUPOIbI




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

* buonorus. 10 knacc. [Naceunnk B.B., Kamenckuit A.A., Py6iioB A.M. u 1p.;
[Ton penakuueii [laceunuka B.B. Akunonepnoe o6mectBo «M3narenbcTBo
«IIpocemenue»

* buonorus. 11 knacc. [laceunnk B.B., Kamenckuit A.A., Pyonios A.M. u ap.;
[Ton penakuueit [laceunnka B.B. AxiimonepHoe o61iecTBo «31aTenbeTBo

((HpOCBGHIGHHG»

METOINYECKHUE MATEPHUAJIBI IS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU

HUHTEPHET






