MHUHUCTEPCTBO NPOCBEIIEHNSI POCCUMCKOU
®EJEPAIINNA

MKOY COIII c. 3aeBo Haropckoro paiiona

. yEP}KI[EHA
JIAPEKTOP, /\//

' / Heynor B.1
[mpuxa3 Nel33Tot «[01]» [09]) 2025] .

PABOYASI IIPOTPAMMA
(ID 9352828)

y4yeOHOro npeagmera «buoJiorus. basoBblil ypoBeHb»

s obygatomuxcs 10 — 11 kmaccos

3aeBo 2025




MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHble mnonoxenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoit dDepeparuu, a Takke IOJOXKEHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW IMPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMma 1o Ouosoruu Aa€T MpencTaBICHUE O LeNdx, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHsI yU€OHOr0 Marepuana ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM W IPEIMETHBIM pE3yJIbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLMII TPEEMCTBEHHOCTH B HU3y4YE€HUU Ouoyioruu, Onaronmapss 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTALUN JTMYHOCTH, SKOJIOTUYECKOTO MBILIJIEHUS, MPEACTABICHUI O 3J0pOBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karoued MpUpOIHON cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMme Mo OMOJIOTHH YAEJIEHO BHUMAaHHUE UCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
[eJIeco00pa3HOro TMOBEACHUA B OKpY)KaloIleW MpHUPOAHON cpeae, aHalu3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIIOBUH ISl pEIICHUsI OJTHOM M3 aKTyalIbHBIX 3a7a4 IIKOJBHOTO OHMOJIOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOLIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0miero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: TO3HAHUS  3aKOHOB  JKMBOM  Npupobl, (HOPMUPOBAHMS
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBILUICHHS], IEHHOCTHOIO OTHOIIECHHS K KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero oOpa3oBaHMs, COLMAIM3ALUU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUSAMU U3 APYTUX YUEOHBIX IPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb6op coxepxkanus ydeOHOro mpeamera «buosorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
IPEACTABICHU O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTMHE MHUpa H
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIMYUTENbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m 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  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAJILHON
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€CIeUNBACTCS PEIICHUEM CICAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (popMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHHE MHUPA, O
METO/IaX HAy4YHOIO MO3HAHMS, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaiu3a JAaHHBIX O NYyTSIX pa3BUTUS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

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

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

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

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 AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBaHHME W COONIOACHHE MeEp MNPO(HIaKTUKA
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydennsi 6uoaoruy Ha 6a30BOM ypOBHE CPEIHETr0 001Iero o0pa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 gaca (1 wac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

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

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupuKalus, MOJAETUPOBaHUE, CTaTHUCTHYecKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHWE pa3IMYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. Otinyue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHu3allud OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

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

benku. CoctaB u cTpoeHne OeTKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEJTKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWcTBa OenkoB. buonoruueckue
GbyHKUIHUU OENKOB.



®depmentsl — Owuonormdeckue Karanm3aTtopbl. CtpoeHue (Qepmenra:
aKTUBHBIM IIeHTp, cyOctpatHas cneunduunocts. KodepmeHnTsl. Butamunsbl.
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapunipl - (caxaposa, JIaKTo3a) U MoJucaxapuibl  (Kpaxmaj, TJIMKOTEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uapOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOAOB, OEJIKOB U JIMIHIOB KaK UCTOYHUKOB YHEPTHUHU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

[{uTosorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOIEUCTBUS
ujel 1 paKkToB B HAYYHOM MMO3HAHUH. MeTObl U3yUEHUs KIIETKH.

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
CTpPOEHMsI MpoKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u ¢pyHkiuu. [{utomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHoOU/bl KJIETKH: PUOOCOMBI, KIIETOYHBIM LEHTpP, LEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

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

TpaHcnopT BEUIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIanu, M. lnelinen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

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

Tabmupl u cxemsl: «llepuoanueckas TabaMIIAa XUMHUYECKHX 3JIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



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

O6opynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyJIOBaHHWE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

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

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOEHHS KJIETOK pacCTEHUH,
JKUBOTHBIX W OaKTEpHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpEnaparax u ux
OMHMCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

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

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

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A JJIs KU3HU
Ha 3emuie. Biausinue ycnoBuii cpeqsl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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

DHepreTuueckuii oOMeH B KieTKe. PacrieryieHue BelecTB, BbIJCICHHE U
aKKyMYJIMPOBAaHHE DHEPrUM B KIETKE. OTambl SHEPreTUYECKOro OOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOOHOE OKHMCIIEHHE, WM KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. l'eHermueckas wuHpopmamms u JHK.
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.

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



OOpatHast ~ TpaHCKpUIIIIMS, peBepTaza W uHTerpaza.  lIpodunakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUMA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«JHepreTuyeckuii oomen», «Xnopomiacty, «Potocunrtes», «Ctpoenne JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monaenu-anuinkanuu «Yasoenue IHK u Tpanckpumnuumsy,
«buocunTes 6enka», «CTpoeHne KIeTKu», Mojaeb cTpykTypsl JJTHK.

Tema 5. PazmMHOXkeHHE M HHAUBUAYAIbHOE PA3BUTHE OPraHU3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Ipouieccrl, mpoTekaromue B uHTepdaze. Perumkanus — peakuus MaTpUIHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{utonoruueckue OCHOBBI PA3MHOKEHHSI M  WHIUBUAYaAJIbHOTO  Pa3BUTHUS
OpTaHU3MOB.

Henenue knetku — muto3. Craauu muto3a. IIpoueccsl, MpOUCXOAsIINE Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemasi ruOeIb KJIETKH — aronTo3.

@dopMbI pa3MHOXKEHHSI OPraHU3MOB: Oecroyioe U mosioBoe. Bubl Oecronoro
Pa3MHOXKEHUS: JEJIE€HUE HaJBOE, ITOYKOBAHHE OJIHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHue, BET€TATUBHOE pa3MHOKEeHHE. VICKyCCTBEHHOE KIOHHPOBAHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranun meio3a. IIpoueccsl, nmpoucxonsdinne Ha CTagusxX Meiosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIIOrMYECKUN CMBICT U
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBeie *eje3bl: CEMEHHUKU M Su4HUKUA. OOpa3zoBaHHE W Pa3BUTHE MOJOBBIX
KJIETOK — TaMeT (CIepMaTo30u, SIMIEKIeTKa) — CHepMaToreHe3 M OBOTCHES.
OcoOeHHOCTH CTpOeHHUsl SUIEKJIETOK U CcHepMaro30ounoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtarnbl SMOPHOHATBLHOTO PA3BUTHS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiius, opraHorene3. [loctaomOpuoHanbHOE pazBuTHe. THIIBI
MOCTAIMOPHOHAIBHOTO PAa3BUTHS: MPAMOE, HempsiMoe (IMUYMHOYHOE). BrusHue



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

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

JdeMoHCcTpanuu:

Tabmupr 1 cxembl: «DoOpMbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Meino3y», «IIpsmoe u HenpsiMoe pa3BuTHE», «['aMeToreHe3 y MIEKONUTAIOIINX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmaTo30H/1bI
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHAas MOJIENb-alIUInKauus «/leJeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

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

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOEHHS TOJOBBIX KJIETOK 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 pa3BUTHUE TEHETUKU. MeToapl TeHeTUKH (THOPUI0IOTUYECKHM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonHorubpuHoe CKpeluuBaHue. 3aKOH €IUHO0Opasusi THOPUIOB TEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHernueckue - OCHOBBI ~ JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

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

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

M3MeHunBOCTh. BHIbl ”3MEHUMBOCTU: HEHACJIEICTBEHHAS U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBoCTBa MOAU(PUKAIIMOHHON U3MEHYNBOCTH.

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

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IINTOTCHETHUCCKHI, OMOXMMHYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKA: TeHHBIE OO0JE3HHU,
00JIE3HU C HACIEJACTBEHHOUN MpPeapacnoyio)KEHHOCThIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
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'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOTCHETUYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HaCIEIOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: MojaenUu-amInKamun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



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

JlabopaTtopHblie U npakTHYecKHe PadoThI:

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

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
ITIOCTPOECHHUE BAPUALIMOHHOTO PsIa U BAPUALMOHHON KPUBOW».

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

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

Tema 7. Centekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

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

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIIMM DPACTEHMM M JKUBOTHBIX. OLEHKa »Kcrephepa. BIIM3KOpOICTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE TOJMIUIONIOB. JIOCTHIKEHMs CEINEeKUUU pacTeHUH, MXUBOTHBIX U
MHKPOOPraHU3MOB.

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

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

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

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

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



JlabopaTtopHble M npakTHYecKHe padoThbI:

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

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[Ipennochiku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. ODBOIIOLMOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OHOJIOTUU U APYTUX HAYK.

CBuzerenbcTBa HBOMONUU. [lameoHTOIOrMYECKHE: TOCIEI0BATENBHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpaduueckue: cxoacTBo U paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeHd y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTHU PECYpPCOB, HEOMNpeeiEHHass U3MEHUYUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MuxkposBosorus. [lomysius kak eIMHUIA BUAA U DBOJIOIUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B mpupojae. MyTalMOHHbBIN
MpOIECC M KOMOMHATHUBHAsT M3MEHYMBOCTh. [lomynsiiMoHHBIE BOJHBI U Jpeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBeHHbIil 0TOOp — HampaBisiomuii ¢akrop sBoionud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BoMtoUUU. [Ipumepsl
MPUCIIOCOOJICHUI Y OpraHu3MoB. ApoMopd03bl U UIMO0A AN T H.

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

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMIOIUY.

[IpoucxoxeHne OT HecleHaIM3UPOBAHHBIX MpeakoB. [Iporpeccupytomas
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUM:



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

Tabmue! 1 cxembl: «Pa3BUTHE OPraHMYECKOTO MUpPA Ha 3eMiiey, «3ap OAbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMIECKOE BUI000pa30BaHUE .

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU 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, KojuleKuusg «@DOpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (HopMa, MyTtanuu GOpMbI KPbLILEB U
OKpacKH TeJna).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POJIOTHYECKOMY
KPUTEPHUIOY.

JlaGoparopHas pabora Ne 2. «Onucanue npucnocoO0JCHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHcIepMus. XuUMUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOMIOIMU. HavanbHble 3Tanbl
ounonornyeckor sBomonuu. I'nnoreza 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
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

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



XapakTepucTuKa KiIMMaTa M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tarbl
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.

OBOJIOLHS YeT0BEKa. AHTPONOJIOTUs KaK Hayka. Pa3BuThe npeactaBieHui o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuibl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM 0TOOp. OOmIecCTBEHHBIM 00pa3 KU3HH,
W3rOTOBIIEHUE OPYAUI TPpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblid. Haxonku HCKOmaeMmbIX OCTaTKOB, BpeMsi CYIIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3maTcko-aMepukaHcKkasi).  YepTel  NpUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro wMupa», «PacturenpHas kieTtka», <« KHBOTHas  KJeTKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHAaTOMHUYECKHMX 4YEpT CTPOEHHUS YeJIOBEKa U YeOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4eEJIOBEKa», «/lpeBHenmme moan», «/peBHue monm», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIENKUA WU
U300paKeHHUsl KaMEHHBIX OpYAHMH MEepBOOBITHOIO YeNloBeKa (KaMHHU-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

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



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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIEOBAHUM. DKOJIOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnoTtuyeckue, OHMOTHYECKHE U AaHTPOIOTeHHblE. JleHCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

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

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIMSI, XUIIHUYECTBO, cUMONO03 U ero (opmel. [lapazutusm, koonepanus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHM3MOB B ITPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE IOKA3aTENH
NOMYJSLUNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTh, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy, «Potonepuoansmy», «llomynsauum», «3aKOHOMEPHOCTH POCTA
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

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

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

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHanTel. CBsizu B
ouoneHose.

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



KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BEIIECTB U MOTOK SHEPIUU B IKOCUCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCHUCTEMBI. [luimeBbie Iemu W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP M pEK. DKOCHCTEMA XBOMHOTO
VI [IAPOKOJIMCTBEHHOTO JIECa.

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

buopa3znooOpasue kak @akrop ycroitunmBocTH 3kocucteM. CoxpaHeHue
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aIbHOM JKOCHCTEMBI. JlMHaMHuecKoe paBHOBECHME W oOOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BEemIECTB U OMOr€OXMMHUYECKUE LUKIIbI 3JIEMEHTOB (yriepoja,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

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

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Omocdepsl. OCHOBA pallMOHAIBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOTUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buonenos Bomoémay», «ArpoueHo3», «lIpumepHbie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHHs] BO3/lyXa W TPYHTOBBIX BOoA», «[louBa — BakHeMIIasi cocTaBisioIIas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3GdexT», «DaKkTOphI
pPaOaKTUBHOTO 3arpsizHeHust Ouocdepsl», «OO0mas crpykrypa Oumocdeps»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anrukamnus « TUnudHbIe OMOILIEHO3bI», TepOapwHii
«PacturtenbHBIe COOOIIECTBaY, KOUICKINH «broneHo3y, «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM 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
OBPA30OBAHIA

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

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpEACIICHUIO, HalWyhe MOTHUBAIlMM K OOy4YeHHIO  OWOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITETbHOCTH I[IEHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pe3ynbTaThl OCBOEHUS mpeameTra «bruonorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM M BOCHHUTATEIBHOM JEATEIBHOCTH B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPEHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHUS K KYJIbTYPHOMY HACIEIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, MpUPOLIE U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIlM{, TO3UTHBHBIX BHYTPEHHHUX  YOCKICHHI, COOTBETCTBYIOIINX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUNA 00YUaIOIIEerocsl KaK aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHUN y4eOHBIX M TMO3HABATENIbHBIX 3a/1a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

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

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lad, YBaXKUTEIbLHOIO
OTHOIIEHUS! K MHEHHUIO OINIMOHEHTOB IMpU OOCYXJICHUH CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

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

IIEHHOCTHOE OTHOILICHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXKEHUSIM Poccun B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

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

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

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

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

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

4) 3CTETHYECKOT0 BOCIIMTAHMA:

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 CaMOBBIPQKEHHIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMJICHHUE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

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

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

NOHMMAaHHE IICHHOCTH TPaBUJ HHIWBUIYaTbHOTO U  KOJUIEKTUBHOTO
0€3011acHOT0 MOBEJCHHS B CUTYAIIHSIX, YIPOXKAIOIINX 30POBBIO U KU3HU JIOCH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/Y, OCO3HaHUE IIEHHOCTH MacTepPCTBa, TPYAO0II00HE;

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 mnpodeccun H  pealn30BbIBATH
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 HWCIIOJIb30BaTh MPUOOpETaeMble TPU HW3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
AKOCHUCTEM, OrOchephl);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON CpeJlie, YMEHHE MPOTrHO3UPOBATh HEOJArONPUSITHBIE AKOJOTHMUYECKHUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIaTh UX;

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

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTh MHPOBO33PEHHUS, 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/JICHCTBUS MEXKTY JIFOJbMH U 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 IO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M PEHICHHH MPoOIeM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU JIsi COBPEMEHHOM ITMBHIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3J]aHHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX peIIaTh pPECypCHble  MPOOJIEMbl  pa3BUTHUS
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 OWMOJOTHYECKUX 3HAHUN B IEJISIX
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 WCIIONb30BaTh TMOJydyaeMble 3HAHUS MJIs aHaiu3a |
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  CIOCOOHOCTh K  HENPEpPHIBHOMY  OOpa30BaHUIO |
caM000pa30BaHUIO, K AKTUBHOMY MOJYYEHHIO HOBBIX 3HAHMWA MO OWOJIOTUU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOEHHs yuyeOHoOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOyUaAIOUIUXCA
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUs, SIBICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TE€Opus,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH U  COIMAJIBHOM KOMIIETEHIIMH OOYy4YalolmuXcs, CIOCOOHOCTD
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

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

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

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

UCIIOJI30BaTh MPU OCBOCHUM 3HAHMM MNPUEMBI JOTMYECKOTO MBIILIEHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPyTUMH MOHATUSAMH);

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

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

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABISATh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B paccMaTpUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TaKK€  MPOTHUBOPEUMI  pa3HOTO  poja,  BBIIBICHHBIX B Pa3iMuYHBIX
UH(GOPMALIMOHHBIX UCTOUYHUKAX;

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

BHOCUTBH KOPPEKTHUBBI B I€SITEIbBHOCTh, OLICHUBATh COOTBETCTBHE PE3YIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHUAX  PEaTbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/I€Th HaBBIKAMU Y4€OHO-HCCIIE0BATENbCKONW U MPOCKTHON e TEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO
3HaHWSA, €ro WHTEpPIpETAlH, MPEOoOPa30BaHUI0 M TPHUMEHEHHI0 B Y4YeOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

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

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJadyd B 00Opa30BaTeIbHON
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

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

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE€ pEHICHWS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISTh LEJIEHANPABICHHBIA MMOUCK IEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(DECCUOHATBHYIO CPEY;

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

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEW, TpeiaraTh OPUTHHAIBHBIC TOIXOABI M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 331a49H, TOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIIPHOM JUTEpaTrype, OHOJOTMYECKUX CIIOBapsAX U
CTIpaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VIHTepHeTe), aHAIM3HpPOBAThH



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

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

npuOOpeTaTh OIBIT KCHOJIB30BaHUS HWHGOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHUS
ounosiornyeckor nHpopmaruu (cxemMbl, rpauku, TUarpaMMbl, TaOJIUIIBI, PUCYHKU
H Ipyroe);

UCIIONb30BaTh HAy4YHBI S3BIK B KayecTBe CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTU4YeCKUe 3HaKU W CHUMBOJIBI, (HOpPMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

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

OByaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o0mennme:

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

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

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

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

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

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

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



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

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

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

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

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

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

BBIOMpPAaTh HAa OCHOBE OHOJIOTMUECKUX 3HAHUW IIEJEBbIE M 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 MPEIOYTEHUIH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciUpsATh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX NMPEATNOUYTCHUI;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

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

2) CAaMOKOHTPOJIb:

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

BJIAJE€Th HABBIKAMM  TO3HABATENHHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHU, MCMOJIb30BaTh MPUEMBI peQUIeKCUH AJisi OLEHKU CUTYyallld, BbIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

NNPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHUS, YMEHUS U CHOCOOBI EUCTBHI 1O OCBOCHHIO, HHTEPIIPETALUU U
peoOpa30BaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HaHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydyeOHOro mpeamera «buonorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJOrOB B pPa3BUTHE OHOJOrMH, (PYHKIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKpPBIBATh COJECpPkKAHUE OWOJOTMYECKUX TEPMUHOB WU TOHSITHUI:
JKWU3Hb, KJIETKA, OpraHu3M, MeTadoiau3M (0oOMEH BeElIeCTB U IpeBpalleHue
HHEPrUMn), TOMEOCTa3 (CaMOperyssiius), YpOBHEBasE OpPraHU3alUsl )KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHONl Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. 1. BaBunioBa) u ydenus (0 LeHTpax MHOrooOpasus H
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
WX IPUMEHUMOCTH K KMBBIM CUCTEMaM;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHHE YKUBBIX CHUCTEM, MPOLIECCOB U SIBICHUI, OpraHu3aisi U MpOBEACHHUE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEX]y HCCIEyeMbIMH BEIMYMHAMU, OOBSICHEHHE TMOTYYECHHBIX



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 MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEILECTB M NMPEBpALICHUs] HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOT0 W 3HEPreTHYeCKoro oOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSACHEHUS OMOJOTMYECKHX
IPOLIECCOB U SIBJICHUMN, JIJISl MPUHATUS NMPAKTUYECKUX PEILIECHUIN B MOBCEIHEBHOU
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKPY>KaIOIIUX JIIO/ICH, COOIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  palMOHAJIBHOTO
IPUPOAOTIOIb30BAHNS;

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

YMEHUE BBINOJHATh JIA0OPATOPHBIE M IMpakTUYeCKHe padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpEeACTBa MAacCOBOM MH(OpMAalLIMK, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
UCITI0JIb30BATh MOHATUIHBIN anmapat OMOJIOTHH.

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

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

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNS, TeHO(DOH, 3BOMIOIMS, ABIKYIINE CUIIBI ((haKTOPBI) HBOJIIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



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

YMEHUE H3JIaratb OHOJOTMYECKHE Teopuu (dBONIONMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIENATh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMU BEIWYMHAMH, OOBSCHEHHE IMOJYUYEHHBIX
pe3yabTaTOB, MCIOJIb30BAaHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHHME BBIICHATh CYIIECTBEHHBIE IPU3HAKU CTPOEHUS OMOJIOTHYECKUX
OOBEKTOB: BHJOB, TOMYJALUNA, TMPOAYIEHTOB, KOHCYMEHTOB, PEIyIICHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OpraHMU3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa 3HEPIMHU B DKOCHUCTEMAaX, AHTPONOICHHBIX H3MEHEHUN B
HPKOCUCTEMAx CBOEH MECTHOCTH, KPYroBOpPOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKJIOB B Ouocdepe;

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

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

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUe padoThl, COOIMHOAATH
npaBuiia Mpu padboTte ¢ y4eOHBIM U JIa0OpaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00AbHBIE  DKOJOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

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



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosaunyecTBo 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/m P Konrpoubusie | Ilpakruyeckue (udpp )
MPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcesbl
bubnuoreka [{OK
L brororist kax Hayka 2 05 https://m.edso0o.ru/7f41c292
2 JKuBBIE CHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [JOK
p 1 https://m.edso0o.ru/7f41c292
. bubnuoreka [{OK
3 XHWMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bu6mmoteka IIOK
4 JKHSHECATENLHOCTS KICTKH 6 https://m.eds00.ru/7f41c292
5 Pa3smHOXeHME U HHANBUAYAIBHOE PA3BUTHE 5 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
6 HacnenctBeHHOCTh M1 UBMEHYUBOCTD 3 15 bubnuoreka [{OK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edso00.ru/7f41c292
but6mmorexa [IOK
P 1
8 C3CPBHOC BpeMA https://m.eds00.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

KosaunyecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM undgposbie
Ne i/ P Kourpoububie = IIpakTuyeckue (upp )
NMPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoTshI
pecypchl
bubnunoreka LIOK
1 BOTIOLHOHKAs GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
1
3 Opranu3Mbl i OKpyalowas cpea > https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo011ecTBa ¥ DKOJIOTHUYECKUE CUCTEMBI 9 https://m.edsoo.ru/7fALecTA
bu6mmoreka IIOK
P 2
° C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
Ne HMara uudposeie
Tema ypoka Konrpouabusie | Ilpakruyeckue
n/n Bcero u3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
1 buoiiorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3TuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cuctemsl, IPOLIECCHI 1 bubnunorexa [JOK
U UX U3Y4CHHE https://m.eds00.ru/863e6564
4 Xumuueckuii coctaB KieTku. Boma n 1 bubmuorexa [JOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmorexa [IOK
5 b . 1
e, COCTaB ¥ CTPOCHHE Ok https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
karanu3aTopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmoreka [JOK
KaTaJTUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJTU KaTajasbl)»
bu6mmoreka [IOK
7 I 1
YIIeBOMBL. Jiumue! https://m.edso00.ru/863e6870



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870

bu6mmoreka [IOK

8 Hyxrennoseie knciiorst. AT® https://m.edso00.ru/863e6d5c
9 Hcropus u meTonsl n3y4eHus bubnuoreka [IOK
kietku. Knerounas teopus https://m.eds00.ru/863e6e88
10 Knerka kak 1esoctHas xuBast
crucrema
CrpoeHue 3yKapuOTUYECKON KIIETKH.
JlabGopaTtopHnas pabota Ne 2
«3ydyeHne cTpoeHus KJIETOK bubnuorexa [JOK
11 pacTeHUM, )KUBOTHBIX, TPHOOB 1 0.5 https://m.edso00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716c¢c
TOTOBBIX MUKpOTIpErapaTax u ux
OIIMCAaHHUE»
bu6mmoreka [IOK
12 O6men Bemects wim MeTabosmsM https://m.edso00.ru/863e766¢
bu6mmoreka [JOK
13 dorocnirtes. Xemocunres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepretieckiii oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{eneHue
kJeTku. Muros. JlaboparopHast BuGmiorexa LIOK
15 pabota Ne 3 «Habmronenne Mutosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpeIKa JyKa Ha
TOTOBBIX MUKPOTIPETapaTax»
buocunTe3 6enka. Peakmmst bubmuorexa [JOK
16
MAaTpUYHOI'O0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka bubmmorexa [TOK

https://m.edso00.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

18 Hexnetounsie hopMbl )KU3HU — bubnmoreka [JOK
BHUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [IOK
19 DopMBI PA3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edso00.ru/863e831e
. bu6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX
kJeTok. OII0I0TBOPEHHE.
21 JlaboparopHuas pabota Ne 4 05 bubnuorexa [JOK
«3y4yeHne cTpoeHus MOJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHU3MOB https://m.eds00.ru/863e8436
23 I'enetuka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTH U N3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS
24 MPU3HAKOB. MOHOTHOpHUIHOE bubmorexa LIOK
P ] pra https://m.eds00.ru/863e8878
CKpEIIMBaHNE
UrHOpHUIHOE CKpElMBaHue. 3aKOH
25 fesaminioro H;z:nI: OBaHUS bubmmorexa LIOK
A https://m.edso00.ru/863e89a4
MPU3HAKOB
CueruieHHOE Hacje10BaHNe
npusHakoB. JlabopaTopHas pabora
26 Neo 5 «M3yuenue pe3ynbTaToB 05 bubnmnoreka [JOK

MOHOTHOPUAHOTO U TUTHOPUIHOTO
CKpEIIUBaHUS Y IPO30(HIBI HA
TOTOBBIX MUKpPOIIpEnapaTaxy»

https://m.eds00.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
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
https://m.edsoo.ru/863e8c60

I'enetuka nona. HacnegoBanue bubnmoreka [JOK
27 1
MIPU3HAKOB, CIEIIJICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
N3menunBocTs. Henacnencrsennas
U3MEHYUBOCTb. JlabopaTopHas
paborta Ne 6. Uzyuenue bubnnoreka [JOK
28 . 1 0.5
MOIU(DUKATTMOHHOW U3MEHUYHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BAPUAILMOHHON KPUBON»
HacnencrBennast "3MEHYMBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnuorexa [JOK
«AHanM3 MyTaui y 1po30Qpuiisl Ha https://m.eds00.ru/863e8efe
TOTOBBIX MUKpOIIpenapaTax»
bubmuoreka [JOK
30 Peneriia wenosexa 1 https://m.edso00.ru/863e8d78
Peseprubiit ypok. O600111€HIE TIO
31 teme «HacnencTBeHHOCTh U 1
U3MEHYUBOCTH OPTaHU3MOBY
bu6mmoreka [IOK
32 (Cenekups kak Hayka u pouece L https://m.eds00.ru/863e9214
33 MeToap! 1 TOCTHIKEHUS CEJIEKIINHA 1 bu6mmoreka [JOK
pPacTEeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buorexHnonorus kak orpacib 1 bubnuoreka [IOK
MPOU3BOACTBA https://m.edso00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
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 4acos JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Kourpoabnbie | IIpakTuueckue
n/n Bcero H3yuyeHusi | oOpa3zoBaTejbHbIE
padoThI padoTshI
pecypchl
1 OBOJIIOLMS U METOJIbI €€ U3YUYECHUS 1 bubmorexa LIOK
https://m.edso0.ru/863ea20e
5 Uctopus pa3BuTus peacTaBiIeHUN 1 bubnnoreka [JOK
00 »BOJIIOLINN https://m.eds00.ru/863e9570
bu6mmorexa [IOK
3 Mitipodposmiowts 1 https://m.edso00.ru/863e9cle
[Tomynsiius Kak IeMeHTapHas
€IMHHIIA BUJIA ¥ SBOJIOIUH.
4 HI:16opjTopHI;$[ pabora Jill'g 1 1 0.5 bubmmorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHUECKOMY KPUTEPHUIOY
5 JBrKyIue cuitbl (37€MEeHTapHbIE 1 bubnunorexa [JOK
(akTOpbI) IBOJIIOLIMU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBeHHbIi1 0TOOD U ero (hopMbl 1 https://m.edsoo.ru/863e9edo
PesynbTathl 3BOMIOIUY:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas 1 05 bubnmoreka [JOK
pabota Ne 2 «Onmcanne https://m.edso00.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpTaHu3Ma U €&
OTHOCHUTEIILHOTO XapaKTepa
3 HampaBnenus u nytu 1 bubnmoreka [JOK

MAaKpO3BOJOIHNHN

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeobOpaTtumocTs 3BOMIONINN

Uctopus xxu3nu Ha 3emiie 1 METO/IbI

10 R
e u3yueHus
1 ['unoTre3sl NPOUCXOKACHUS )KU3HU bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
12 Pa3Butune xu3Hu Ha 3emie no 3pam bubnmoreka [JOK
Y NepuojiaM https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl BOJTIOIUU
pPacTUTEIHLHOTO U KUBOTHOTO MHPA.
[IpakTrueckast padora Ne 1 bubnuoreka [IOK
13 0.5
«3y4eHne NCKONIaEMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
PACTCHHIA U )KHUBOTHBIX B
KOJUTCKITHSX
14 CoBpeMeHHas cucTema bubnuoteka [JOK
OPraHUYeCcKOro Mupa https://m.edsoo.ru/863ea48e
bu6mmoreka [IOK
15 DBOJIOIKS YeTOBEKa (aHTPOIIOTEHE3) httos://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((pakTopsl) bubnuoreka [IOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaANH BOIOIAU
YeoBeKa
18 UYenoBeueckue packl M MPUPOTHBIC bubnmoreka [JOK
ajanTalnyy YeJIoBeKa https://m.edsoo.ru/863eaea?2
Peseprubriit ypok. O60011eHIE TIO
19 TeMe «BO3HHKHOBCHHE U Pa3BUTHE
JKU3HU Ha 3emiie»
20 DKOoJIOoTHs Kak HayKa
21 Cpenpl 00uTaHUs U YKOJIOTHIECKHE bu6mmoreka [IOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2

(bakTopsI

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

AbuoTtndeckue (HakTopsl.
JlaGopaTopHas pabota Ne 3.
«Mopdonoruyeckue 0COOCHHOCTH

22 pacTeHUl U3 pa3HBIX MECT 0.5 bubmorexa HOK
https://m.edsoo.ru/863eb10e
oburanus». JlabopaTtopHas padora
Ne 4. «Bnusinue cBeta Ha pocT U
pPa3BHUTHE YEPEHKOB KOJICYyCay
bu6mmorexa [IOK
23 brotiieckie GakTope! https://m.eds00.ru/863eb348
DKOJOTUYECKUE XapaKTEPUCTUKU
nomysitun. [Ipaktudeckas pabora
24 Ne 2 «[Toacuér ioTHOCTH 0.5
MOTYJISIIIAIA Pa3HBIX BUJIOB
pacTeHuin»
o5 Coo0b1iecTBa OpraHu3MoB — bubnmnorexa [JOK
OHMOILIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKUE CUCTEMBI bubnuoteka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEIIA YKOCHCTEMBI.
27 DKOJIOTMYECKUE TUPaMUJbI. bubmorexa [TOK
. https://m.eds00.ru/863eb5fa
CgoiictBa sxocuctem. Cykieccus
28 [Ipupoanslie 3x0ocHCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rnobdanpHas bubnnoreka [JOK
IKOCUCTEMA 3EMJIU https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS bubnmuotexa [JOK

o6uocdepsl

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



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onocdepe 3emiaun 1
33 CocymiecTBoBaHUE TPUPOJBI U 1 bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O000IICHIE TEMBI
34 «Co00111eCTBA M SKOJIOTHYECKUE 1
CHCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 25

I[TPOT'PAMME



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

ChopMHupOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MUPAa M HAYYHOTO MHPOBO33PEHHS;, O
BKJIQJIC POCCUHCKUX U 3apyOCIKHBIX YYEHBIX-OHMOJIOTOB B pPa3BHTHE
Oouosoruu; (PyHKIIMOHAILHON TPaMOTHOCTH 4YeJIOBEKA ISl PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHue packpbiBaTh COJEep)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHM: KU3HB, KIIETKA, OpraHu3M; MeTaboiu3M (0OMEH BELIECTB U
MpEeBpaIICHUEe HSHEPruM), TroMeocTa3 (CaMOperyJsius), YpOBHEBas
OpraHM3alMsl KUBBIX CHUCTEM, CaMOBOCIIPOU3BEACHUE (PEMPOTyKIMS),

HaCJICACTBCHHOCTb, UBMCHYHNBOCTDb, POCT U PA3BUTHC

YMeHnue uznaratb OMOJIOrMUECKUE TEOpUU (KJIETOUHAsl, XpPOMOCOMHas,
MyTauuoHHas), 3akonbl (I. Menaens, T. Moprana, H.11. Basunosa) u
yueHHs (O LIEHTpax MHOrooOpas3us U IMPOUCXOKICHHS KYIbTYPHBIX
pactennii H.J1. BaBuiosa), onpenenars rpaHUIbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTEMaM

YMeHue BaageTb METOdaMH HAay4YHOro TIIO3HAHUSA B Ounoyoruu
(Ha6HIOI[eHI/Ie U OIIMCAHUC KUBBIX CHCTCM, IPOLECCOB U HBHCHHﬁ;
opraHu3anusi n IMPOBECACHHUC OMOJIOTHYSCKOTO OKCIICPUMCECHTA,
BBIJIBUXKCHUC THUITIOTE3bI, BBIABJICHUC 3aBUCHUMOCTH MCKOY
HCCIICAYCMBbIMHU BCIIMUMHAMU, 00BsICHEHHE IMNOJIYYCHHBIX PC3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHHTI/Iﬁ, Teopnﬁ U 3aKOHOB; YMCHUC

ACJIaTh BBIBOJBI HA OCHOBAHUU MMOJTYUYCHHBIX pe?,y.]'II)TaTOB)

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BBIIENATH CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK
MPOKAPUOT M  DYKAPHUOT, OJHOKIETOYHBIX U MHOTOKJIETOYHBIX
OpraHW3MOB; OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEHIECTB U
MPEeBpAICHUS DHEPTHH B KIIeTKe, (OTOCHHTE3a, IUIACTHYECKOTO W
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meilo3a,
OIUTIOIOTBOPEHUS,  PA3MHOXKEHUS, UHAMBUAYAIBHOTO  Pa3BUTHUSA

opranusma (OHTOT'€HE3)




YMeHue [pUMEHATh IONyYEHHbIEe 3HaHUS A OOBSICHEHUS
OMOJIOTHYECKUX MPOIECCOB U SBICHHM, U MPUHATHUSA MPAKTHUECKUX
pelIeHHi B TOBCETHEBHON KHU3HH B LIEJSIX oOecrieyeHus 0€301macHOCTH
CBOET0 3/I0POBbS U 3[J0POBbs OKPY>KAIOLIHX JII0JIeH, COOII0AEHUS HOPM
IpaMOTHOTO TOBEAEHUS B  OKpYyXKawollell npupoaHoil  cpere;
MMOHUMaHHe HE00X0IMMOCTH UCTIOJIb30BaHUS JOCTHKEHUH
COBPEMEHHOW OMONIOTMM W OHMOTEXHOJIOTHH Ui PalOHAIBHOTO

IpUpPOaAOITIOJIb30BAHHA

YMmenue peuiath 3JICMCHTAPHBIC T'CHCTUYCCKHUC 3aJadd Ha MOHO- U
,Z[I/II‘I/IGpI/II[Hoe CKpCIIUMBAHHUC, CHCINVICHHOC HACJICAOBAHUC, COCTABJIATH
CXEMbI MOHOFI/I6pI/II[HOFO CKpC€UIMBaHUA JIA MnpeacKasanus

HacJIeJOBaHUA ITPU3HAKOB Y OpraHu3MoOB

YMeHue BBINOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKHUE PabOoTHI,
coOnrofaTh mpaBwia Mpu paboTre ¢ Y4eOHBIM U J1IaOOPATOPHBIM

o0opynoBaHuEM

YMeHue KpUTHYECKH OLEHUBAaTh W HMHTEPIPETHPOBATh MH(POPMAIUIO
OMOJIOrMYECKOI0 COJIEpKaHusl, BKIOYAIOIIYIO TICEBJOHAYYHbIE 3HAHUS
U3 pa3ianyuHbiX UCTOYHUKOB (CMMU, HayyHO-IONYysipHBIE MaTepHUAIIbI);
ATHUYECKHE AacCMeKThl COBPEMEHHBIX HCCIEIOBAaHUN B OHOJIOTHH,

MCAUIIUHE, OMOTEXHOJIOTUU

10

YMeHue co3aBaTh COOCTBEHHbBIE MICHMEHHBIE U YCTHBIE COOOILCHHS,
0000111ass 6MOIOrHYecKy0 HH(POPMAIMIO U3 HECKOJIBKUX HMCTOYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHHHBIN armapar OHOJIOTHH

11 KIIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble peMeTHBIE Pe3yJbTATHI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

CdopMupoBaHHOCTH 3HAHUW O MECTe U POJH OMOJIOTUH B CHCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYyYHON KapTHHBI MUPA U HAYYHOTO MHPOBO33PECHHS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosoruy; (PyHKIMOHATBEHON TPAMOTHOCTH YeNOBEKa ISl PeIleHUs

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COJACpPKAHUE OWOJOTHYECKUX TEPMHUHOB H

TIOHSITHI: BUJ, HOMMYJIsIUA, FeHO(I)OH,I[, 9BOJJIIOLUA, ABUKYHINUC CHUJIbI




(dbakTopsI) SBOJIIOLINH, MIPUCTIOCOOJIEHHOCTD OpTaHU3MOB,
BHUI000pa30BaHUE, IKOJIOTHYECKUE (hakTopsl, HKOCHUCTEMA,
MNpOAYUCHTHI, KOHCYMCHTBI, PECAYLCHTHI, nenun IIMTaHUA,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMeHue uznaraTb OMOJIOTHYECKHE TeOpHUU (IBONIOIMOHHAS Teopus Y.
JlapBuHa,  CcHHTETHMYECKass  TEOpUs  DBOJIOLMH), 3aKOHBl U
3aKOHOMEPHOCTH (3apojsiieBoro cxonactsa K.M. bapa, uepenoBanus
IJ1aBHBIX HampaBieHui u mytei sBosmonuu A.H. CeBepiioBa, yueHus o
o6uochepe B.M. Bepuaackoro), omnpeaensATb  TPAHUIB  HUX

IMPUMCHUMOCTH K JXKUBBIM CUCTEMaM

YMeHue BIAJCTh METOJAMH HAYYHOTO TIIO3HAHHS B OHOJIOTHH
(HabmroleHNe W OIMCAHUE >KUBBIX CUCTEM, IPOIIECCOB W SIBJICHUM;
OpraHm3alys W TMPOBEICHUE OHOJOTHYECKOr0  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl;  BBIABJICHUE  3aBUCUMOCTH  MEXKIY
UCCIIEyeMbIMH BEIIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHC

ACJIaTh BBIBOAbBI HA OCHOBAHUU IOJTYUYCHHBIX pe3y.IH)TaTOB)

Ymenue BBIJICNIATh CYLIECTBEHHbIE HPU3HAKH CTPOEHUS
OMOJIOTUYECKUX  OOBEKTOB:  BMJOB, MOMYNALMUH, HPOAYLEHTOB,
KOHCYMEHTOB,  pPEIYyLIEHTOB,  OHOT€OIl€HO30B U  DKOCHCTEM;
0COOEHHOCTHU IIPOLIECCOB HACJIEJICTBEHHOU U3MEHYUBOCTH,
€CTeCTBEHHOT0  0TOOpa, BUA000pa30BaHUs, MPHUCIOCOOIEHHOCTH
OpPraHM3MOB, JI€HCTBUS SKOJIOTMUYECKUX (DaKTOPOB Ha OpPraHU3MBI,
IepeHoca BEUIeCTB U MOTOKA SHEPTUH B IKOCUCTEMAX, aHTPOIOTE€HHBIX
U3MEHEHUH B DKOCHCTEMAaxX CBOEM MECTHOCTH, KPYrOBOPOTa BEILLECTB U

OMOTeOXMMHYECKHX ITUKIOB B Onochepe

VYMmenne MMPUMCHATH IIOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATUA TMPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETSAX oOecrieueHus: 6e30MacHOCTH
CBOETO 37I0POBbsI U 3JI0POBbSI OKPY>KAIOLIUX JOJIEH, COOMIOIEHUSI HOPM
rpaMOTHOTO TMOBEAEHUS B  OKPYXKAIOIIEH TPUPOJHON  Cpere;
IIOHUMAaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI paliluOHAJIBHOTO ITPUPOAOIIOJIb30BaHUA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXEMBbI MIepeHOoca BEIIECTB U SHEPTUU B 3KOocHcTeMax (e MUTaHUs)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M MpPaKTUUYecKue paboThl,
coOnrofaTh mpaBwia Npu paboTre C¢ yd4eOHBIM U J1abOpaTOPHBIM

obopynoBaHuEM




YMeHue KpUTHYECKH OLEHUBATh U HWHTEPIPETHPOBATH MHGOPMAIUIO
OHMOJIOTUYECKOTO COJEPKaHUsl, BKIFOYAIOIIYIO TICEBIOHAYYHBIC 3HAHUS

13 pa3ianyuHbIX UcTOYHUKOB (CMI, HayyHO-TIONyJIsipHBIE MaTepUallbl);

? paccMaTpuBaTh riio0anbHbIC IKOJIOTUYECKUE poOIeMbI
COBPEMEHHOCTH, ()OPMHPOBATH 1O OTHOIICHHIO K HUM COOCTBEHHYIO
MO3UIIHIO
YMeHue co3/iaBaTh COOCTBEHHBIC TMCHMEHHBIC U YCTHBIC COOOIICHUS,
10 000011as1 OMOJOTUYECKYI0 MH(GOPMAIUIO U3 HECKOJbKHX MUCTOYHUKOB,

T'paMOTHO HUCIIO0JIB30BATh MOHSATUNHBIN armnapar OMoI0ruuU




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA

buonorus xak Hayka

11

buonorus — nayka o xuBoil mnpupone. Ponp Ouonorun B (popmMupoBaHUHU

COBpPEMEHHOI Hay4yHOU KapTUHBI Mupa. CucTemMa OMOJOTUYECKUX HAYK

1.2

MeTtoapl MO3HAHUS >KUBOW HPUPOABI (HAONIIOJEHHE, SKCIIEPHUMEHT, OINHCaHUE,
u3MepeHue, Kiaccuukauus, MOJCIUPOBaHUE, CTaTUCTHYECKas o0paboTka

JTAHHBIX )

JKuBble cucTeMBl U BX OpraHusanusa

2.1

Xussie cucremsl (OMOCHCTEMBI) Kak MpeaMeT u3ydeHus Owmonoruu. CoiicTBa

OuocHucTeM U UX pazHoolOpasue

2.2

ypOBHI/I OopraHu3anuvu ouocHucTeM: MOJ'IGKYJ'ISIpHO'FCHeTI/I‘ICCKPlﬁ, KHGTOHHLIﬁ,

OpraHU3MEHHBIH, MOIMYIISIMOHHO-BHI0BOM, SKOCUCTEMHBIH, OMOChepHBIN

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUN COCTaB KJIETKU. XHUMHUYECKUE DJIEMEHThI: MAaKpPOJIEMEHTHI,
MHKpO3JIEMEHThl. Bojma w MuHepanbHble BemecTBa. @OyHKIMU BOAbI H

MHHCPAJIBbHBIX BEIIECCTB B KIICTKCE. HozmepncaHI/Ie OCMOTHYECKOT0 OajaHca

3.2

benku. CoctaB u crtpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMEpBHI OEIKOB.
HeszamenumMble M 3aMeHUMblE AMMHOKUCIOTHI. AMMHOKHUCIOTHBIM COCTaB.
YpOBHU CTPYKTYpHl O€IKOBOM MOJIEKYIbI (IEpBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEPTUYHAsA CTPYKTypa). XMMHUYECKHe CBoiicTBa OenkoB. buomormueckue
(GyHKIIMHN OEIKOB.

®epMeHTHl — Ouoornueckue katanuszatopbl. CTpoeHue (pepMeHTa: aKTUBHBIN
HEeHTp, cyOctpaTtHas cneunpuuHocts. Kodepmentsl. Butamuubl. Otinuuuns

q)epMeHTOB OT HCOPTaHUYCCKUX KaTaJIn3aTOPOB

3.3

YrneBonapl: MOHOCaxapuasl (TJTFOKO3a, pr003a U Je30KCupr003a), aucaxapuibl
(caxapoza, 7akTo3a) W TONUCaXapuabl (Kpaxmaj, TIUKOTEH, IEeJUII0I03a).
buonorundeckue GpyHKIIMN yTI€BOIOB.

Jluuaer:  TpurmMnepuasl,  crepouabl,  dochommmuapl.  ['mapoduibHO-
ruapodoOHbIe cBoicTBa. buonormdeckune ¢Gyukmuu JmnuaoB. CpaBHEHHE

YriceBoao0s, OCJIKOB U JIMIIUI0B KaK HCTOYHHUKOB SHCPTHUU

3.4

Hyxneunnossie kuciorsl: JIHK n PHK. Hykieotuael — MOHOMEPBI HYKJIIEHHOBBIX




kucioT. Crtpoenne u ¢ynkuuu JIHK. Ctpoenne m ¢dynkmum PHK. ATO:

CTpOCHUE U (PYHKIHH

3.5

I_II/ITOJ'IOFI/IH — HayKa O KJICTKC. Knerounas TEOpHs. MeTO,Z[I)I HU3YUCHUA KICTOK

3.6

Kinerka kak nenoctHas xuBas cucreMa. OOLIue NPU3HAKU KIIETOK: 3aMKHYTas
HapykHasi meMOpana, monekynsl JIHK kak renmermyeckuid ammapar, cucTema

cuHTe3a OeJka

3.7

Tumbl KJIETOK: 3yKapuoTHdeckas u npokapuoruyeckas. OCOOEHHOCTH CTPOCHUS
npokapuoTudecko  kietkd. Kiierounas crtenka  Oaktepuit.  Ctpoenue
JYKapUOTHUYECKON KIEeTKH. OCHOBHBIE OTIWYHSA PACTUTEIBHOW, >XKUBOTHOM U

rpUOHOMN KIIETKH

3.8

IIoBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIMKC, HX
¢byukuuu. [Tnazmatnyeckas meMmOpana, e€ cBoiictBa u pynkuuu. L{utornasma u eé
opranouipl. OnHOMEMOpaHHBIE OPraHOWIBl KJIETKH: JHIOIIIa3MaTHYECKasi CETh
(BQIIC), ammapar T'ombmku, gu3ocombl. [loyaBTOHOMHBIE OPraHOWABI KJIETKH:
MUTOXOHJIpUH, IacTuAbl. [IponcxoxkaeHne MHUTOXOHAPUM M IIacTui. Bunibl
wiactua. HememOpaHHbIe OpraHouJbl KJIETKU: PUOOCOMBI, KJIETOYHBINA LIEHTP,

PECCHUYKH, KT'YTUKH. (DYHKHI/II/I OpraHonaoB KJICTKH. Bxarouenus

3.9

SAnpo — perynstopHbiii neHTp kieTkd. CTpoeHwe szpa: siaepHas 000J0uKa,

KapuoIuiasma, XpoMaTuH, AAPbIIIKO. XpOMOCOMBI

3.10

TpaHCHOpPT BELIECTB B KIETKE

H(I/ISHCI[GSITGHBHOCTL KIICTKH

4.1

O6men BemiecTB, Wi MeTaOoiu3M. AccuMuisnus (IUIacTUYeCKUil oOMEH) U
TUCCUMUIIALINSA (PHEPTreTHUeCKUid OOMEH) — JBE€ CTOPOHBI €AMHOIO IMpoliecca
metabonu3ma. Tumel oOMeHa BelecTB: aBTOTPOGHBINA U rereporpodHslil. Poib

(bepMeHTOB B 0OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIETKE

4.2

®dotocunTe3. CBeroBast U TeMHOBas ¢a3bl porocuHTe3a. Peakuuu poTocuHTesa.
O¢pdexkTuBHOCTH (hoTOCHHTE3a. 3HaueHHEe (HOTOCHHTE3a Ul KU3HU Ha 3emiie.
BnusHue ycinoBuii cpeabl Ha (OTOCHMHTE3 M CIOCOOBI TOBBIIMIEHHS €ro
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XemocuHTe3. XEeMOCHHTE3UpyIolle OakTepuu. 3HaueHHEe XEMOCHUHTe3a JUis

JKA3HU Ha 3emiie

4.3

DHepreTHYeckuii OoOMEH B KIJETKe. PaciieruieHue BeIIeCTB, BBIACICHHE U
aKKyMyJIUPOBaHUE OJHEPTUM B KIJIETKE. OTallbl DJHEPreTHYECKOTO OOMEHa.
I'mukonus. bpoxxenune u ero Buabl. KuciopoaHoe OKHUCIIEHHE, WIH KIETOYHOE

npixaHue. D¢PpGeKTHBHOCTh SHEPTeTUYECKOro 0OMeHa

4.4

Peakuuu matpuunoro cuntesa. ['enernueckas unpopmanus u JIHK. Peanuzanus

T€HETUYECKOM I/IH(l)OpMaI_II/II/I B KiIeTKe. I'eHeTHUeCKHMM KOO MU €ro CBOMCTBA.




Tpanckpunuus — matpuunblii cuHTe3 PHK. Tpancmsaums — OuocuHTe3 Oernka.

Koauposanue amunokucaot. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie (opmbl xu3Hu — BUpychl. Mcropus otkpeitus BupycoB (.M.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKU3HENEATEIHHOCTH BUPYCOB.
Bakrepuodaru. bose3nn pacTeHMii, >XMBOTHBIX M UYEJIOBEKA, BBI3BIBACMBIC
Bupycamu. Bupyc ummynonedunura yenoseka (BUY) — Bo3Oynurens CIINa.

[TpodunakTuka pacnpocTpaHeHHs] BAPYCHBIX 3a00JI€BaHUM

Pasmuoxenne n HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Kierounplli WK, WIM >KU3HEHHBIM IWKJI KiIeTku. WHTepdasza m MHTO3.
[Tpoueccel, nporekaromue B uHTepdaze. Permkanus — peakuus MaTpUYHOTO
cuare3a JIHK. Crpoenune xpomocoM. XpoOMOCOMHBI HabOp — KapHOTHIL.
JuniaouaHbpld W TAIUIOWAHBIA ~ XPOMOCOMHBIE — HAOOpBL.  XpOMaTHBL.
[{uTonornyeckue OCHOBBI PA3MHOXKEHUS M HMHAMBUAYAIbHOTO PpPa3BUTHUSA
OpraHU3MOB.

Henenne xierku — muto3. Craaum mwuroza. [lpoueccel, mpoucxonsime Ha

Pa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKHI CMBICII MUTO3a

5.2

@®opMmbl pa3MHOXEHHUSI OPraHM3MOB: Oecrioiioe W TonoBoe. Buasl Gecnonoro
PAaSMHOXCHUA: [OCJICHHUC HAABOC, IIOYKOBAHHUC OJHO- W MHOI'OKJICTOYHBIX,
criopooOpa3oBaHue, BETeTaTHBHOEC Pa3MHOXXEHHE. HckyccTBeHHOE

KIIOHUPOBAHUEC OPraHu3MOB, €0 3HAUYCHUC JId CCIICKIIMU

5.3

[TonoBoe pa3MHOXKEHUE, €r0 OTIIMYUS OT OECIONOrO.
Meiio3. Craguu wmeiioza. [lporecchl, NpoUCXOIAIIME Ha CTaAMsIX Meio3a.
IToBenenne xpomocom B Menose. KpoccunHrosep. buonornuecknii cMbica U

3HaUYeHNe Meno3a

5.4

l'ameTorenes — mporiecc 00pa3oBaHUs MOJIOBBIX KJIETOK Y KMBOTHBIX. [loioBBIE
JKEJe3bl: CEeMEHHUKH U AWYHUKU. OOpa3oBaHUE W Pa3BUTHE MOJOBBIX KIETOK —
ramer (CrepMaro30uj, SilleKIIeTKa) — ciepMaToreHe3 u oorere3. OcoOeHHOCTH

CTPOEHUS SNIEKIIETOK U criepMaro3onoB. Omionorsopenue. [laprenorenes

5.5

WumuBuayanbHoe  pa3Butue  (OHTOreHe3).  OMOpHOHAIbHOE  Pa3BUTHE
(sMOpuorenes). Jransl SMOPUOHATIBHOTO Pa3BUTHUS Y MO3BOHOYHBIX JKUBOTHBIX:
npoOienue, racTpyisiuus, oprasoreHes. [loctamOpuonanbsHoe pa3BUTHE. THIIBI
MOCTAMOPHUOHAIIBHOTO Pa3BUTHUS: MpsMOE, HempsiMoe (IMYuHO4YHOe). BrusHue
Cpelibl Ha pa3BUTHE OPraHU3MOB; (DAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE
YPOJCTBA.

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

CTaauM pa3BHUTUA

HacnencrBeHHOCTh M H3MEHUYMBOCTD OpraHnu3MoOB




6.1

[Ipenmer u 3amaum reHeTUkH. McTtopust pa3BuTus reHeTukd. Bkiag poccuiickux
U 3apyOexHBIX Yy4€HBIX B pa3BUTHE TEHETHKU. MeETOAbl T'eHETHKH
(ruOpUAOTOTUYECKHIA, LUTOT€HETHYECKHU, MOJICKYJIIPHO-TEHETHYECKUH ).
OcHoBHbIE TeHeTHYEeCKUE NMOHATUS. ['eHeThyeckas CHMBOJIMKA, UCIIOJIb3yeMas B

cxXeMmax CKpCI_HI/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HAacCJIe/IOBaHUsI TPU3HAKOB, ycTaHOBiIeHHBbIE ['. Menpaenem.
MounoruOpuiHoe ckpenuBaHue. 3aKOH €AMHOOOpa3usi TUOPUIIOB IEPBOTO
nokoneHuss. [IpaBuiio JOMUHMpOBaHUS. 3aKOH pAacCIUCIUICHHsS IPU3HAKOB.
I'unoresa unctorsl ramer. [1osIHOE M HEMOJIIHOE TOMUHHUPOBAHUE.

JuruOpunHoe CKpelMBaHue. 3aKOH HE3aBHCHMOTO HACJICOBAHHS MPH3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI JUTHOPUAHOIO CKpEIIMBAaHUS. AHaIU3UpYIOLIee
cKpemuBaHue.  lMcnonp30oBaHME — AQHAIM3UPYIOIIETO  CKPELUIMBAHUS UL

OTIpeIeJIeHNUs] TEHOTUIIA OCOOH

6.3

CuemnneHHoe HaclefoBanue npusHakoB. Pabora T. Moprana no cuerjieHHOMY
HACJIEOBAaHWIO TIeHOB. Hapymienuwe cremieHuss TEeHOB B pe3yJbTaTe
KPOCCUHIOBepa. XpOMOCOMHAsl TEOpHUsl HAclIeACTBEHHOCTH. ['eHeTrnyeckue
KapThl.

['enetuka mona. XpoOMOCOMHOE ONpEIeleHHE Moia. AYTOCOMBI M TOJOBBIE
XxpoMocoMbl. ['oMorameTHble W TeTeporamMeTHble OpraHu3Mbl. HacnemoBanue

IMPU3HAKOB, CHUCIIJICHHBIX C I1OJIOM

6.4

M3menunBocTh. BuIbl M3MEHUYMBOCTH: HEHACICICTBCHHAs M HACJICICTBEHHAS.
Ponp cpenpl B HEHACHEOCTBEHHOM  M3MEHUYMBOCTH.  XapaKTEPUCTUKA
MOAU(PUKAIIMOHHOW HM3MEHYMBOCTH. BapwallMoHHBIA psl W BapUalMOHHAs
kpuBagd. Hopma peakuun npusHaka. KoJanyecTBEHHbIE W KA4YE€CTBEHHBIC

IMMPU3HAKH U UX HOPpMaA pCaKIUU. CsoiicTBa MO,HI/I(I)I/IKaHI/IOHHOP’I HU3MCHYHUBOCTU

6.5

HacnencrBeHHas, WIM TE€HOTUIMYECKas, HW3MEHYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTh. Melo3 M TOJOBOM IMpOLEcC — OCHOBAa KOMOWHATUBHOMN
W3MEHYMBOCTH. MyTallMOHHAasT W3MEHYMUBOCTh. Kiaccudukaius MyTaluii:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NpUYMHBI MyTaluii. MyrareHHble
(akTopsl. 3aKOH TOMOJIOTHYECKUX PSAZOB B HacleAcTBeHHON n3meHunBocty H.1.

Basuiosa

6.6

I'eneruka uyenoseka. Kapuorun uenoBeka. OCHOBHBIE METOJbl TI'E€HETHKH
4eJI0BeKa: TeHEAIOTNYECKUH, OJM3HEIIOBBIH, LUTOT€HETUYECKHH,
OMOXMMHYECKHUH, MOJEeKyIsipHO-TeHeTuuecKuil. CoBpeMeHHOe OoIpesesieHne
TCHOTHUIIA: TTOJJHOI'CHOMHOE CCKBCHUPOBAHHUEC, TCHOTHIIMPOBAHUE, B TOM YHCJIC C
nomoteio [I[P-ananuza. HacnencTBeHHble 3a00jeBaHUsl YellOBEKa: T'€HHBIE
60s1e3HM, OOJIE3HU C HACIEACTBEHHON MPEApacroio)KeHHOCTbIO, XPOMOCOMHbBIE

6one3nu. ComaTuueckue M TeHepaTHBHblE MyTauuu. [IpUHIMIBI 310pOBOTO




o0Opa3a JKW3HM, JAMArHOCTHKH, MPOQUIAKTUKM M JICYEHUS TE€HEeTHYECKHX
Oone3nell. MeIMKO-TeHETUYECKOe KOHCYIbTUPOBAaHUE. 3HAUEHUE MEIUIIUHCKON

TCHCTUKU B IIPCAOTBPALICHUHN U JICUCHUN I'CHCTUYCCKHUX 3a00JIeBaHUI YeI0OBEKa

CGHCKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

7.1

Cenekiusi Kak Hayka M IpolecC. 3apOoXKICHUE CEICKUUU U JTOMECTHKALIMSL.
Yyenne H.M. BaBunoBa 0 M[eHTpax MNPOUCXOXKIECHUS W MHOTooOpasus
KYJIbTYPHBIX pacTeHuil. L{eHTpbl MpouCXoXKAeHHUs TOMAIIHUX >KUBOTHBIX. CopT,

nopoJa, mrTaMm

1.2

CoBpeMeHHbIE METOABI CeNEKIMH. MacCOBbIA U MHIAMBUAYAIbHBIM OTOOPHI B
CEJICKIIMM pacTeHUM M KUBOTHBIX. OlleHKa JSKcTepbepa. bnm3kopoacTBeHHOE
ckpeuuBanue — UHOpuauHr. Yucras nuauss. CKpeUIMBaHME YHUCTBHIX JIMHHM.
I'ereposuc, nnu rudpuanas cuna. HepoacTBeHHOe CKpelMBaHUE — ayTOPUIUHT.
Otpanénnas rulpuamszanuss u e€ ycnexu. VICKYCCTBEHHBIM MyTareHes u
MOJy4YeHUE TMOJIUILUIONAOB. JOCTHXKEHUSI CeNeKIMH PACTeHUU, >KUBOTHBIX H

MHUKPOOPTraHU3MOB

7.3

buotexHosoruss kak oTpacib MNPOU3BOJACTBA. ['€HHAs WHXKEHEepUs. TaIbl
co3manus pexkomOmHaHTHOW JIHK wm TpaHcrennelx opranm3moB. Kierounas
nwxkeHepuss.  Knerounesle  KyabTypbl. MHKPOKIOHAJbHOE  PAa3MHOKECHHE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIIbCKOXO3MCTBEHHBIX
OpraHU3MOB. DKOJIOTHYECKHE W ATHdyeckue mnpoosembl. MO — reHeruuyecku

MOI[I/I(l)I/II_[I/IpOBaHHbIe OpraHru3Mbl

11 KJIACC

Kon

IIpoBepsieMbIi 3J1EMEHT COACPKAHUS

DBOIOLAOHHASA OUOJIOTHS

1.1

OBOITIOLIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBugerensctBa  dBoiouud.  IlaneoHTonOrHyeckue:  MOCIEAOBATENILHOCTh
NOSBJICHUS] BHUJOB B MAJEOHTOJIOTUYECKON JIETOMUCH, NEepeXOaHble (HOPMBI.
buoreorpapuyeckue: cxoactBo M pasznuuue ¢ayH U (IOp MaTEpUKOB U
OCTPOBOB. DMOPHOJIOIHYECKHE: CXOJICTBA U PA3INYUs SMOPUOHOB pa3HbIX BUIOB
IIO3BOHOYHBIX. CpaBHI/ITeJ'H)HO-aHaTOMI/I‘IeCKI/IeZ TOMOJIOTUYHBIC, aHAJIOTUYHBIC,
pYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISPHO-OMOXUMHUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJICACTBECHHOCTHM M OCHOBHBIX MeTa00INIECKUX HYTeﬁ Y BCEX

OpTraHHu3MOB




1.2

OpomtonmonHas  Teopuss Y. JlapsunHa. IIpeanochbulku — BO3HMKHOBEHMSI
JnapBuHU3Ma. JIBWXKyIMe CHibl 3BOJIIOLMU BUIOB 1o JlapBuHy (M30BITOUHOE
Pa3MHOKEHHUE NP OIPAaHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAs U3MEHYUBOCTbD,

O6opb0a 3a cyliecTBOBaHNE, ECTECTBEHHBIN 0TOOD)

1.3

Cunrernueckass Tteopus HBomonud (CTD) W OCHOBHBIE €€ IIOJOXKEHUS.

MuxkposBomrouus. [lonmynsuus Kak eqMHULA BUAA U IBOITIOLIMU

1.4

JBuxyme cuibl ((hakTopbl) SBONIONMM BUIOB B mpupoje. MyTalmoHHBIN
nporecc ¥ KOMOMHATHBHAS W3MEHYHBOCTH. llOMyssIIMOHHBIE BOJNHBI U Jperd
reHoB. M3ossiiuss 1 Murpamusi. EcrecTBeHHBIM 0TOOp — HampaBJsSOMUN (GakTop
3BOIOLUH. DPOPMBI €CTECTBEHHOTO 0TOOpA.

[TprcnocoO0NeHHOCT, OPraHU3MOB Kak pe3yibTarT HBoitouuu. [Ipumepsr
npucnoco0IeHni y opraHu3MoB. ApoMOp(O3bl U UAN0AIANTALINH.

Bun u Bunoo6paszosanue. Kputepuu Buga. OcHOBHBIE (JOPMBI BUI000PA30BAHMS:

reorpadu4ecKkoe, IKOJIOTHIECKOe

1.5

MaKpOBBOJ'II-OI_[I/IH. CDOprI OBOJIFOIIUHA: (bHHeTquCKaSI, JAUBCPICHTHAA,

KOHBEpreHTHas, napauienbHas. HeoOpaTumocTs 3BoIOLUN

Bo3HuKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JloHaydHbBIE NPEICTaBICHMUS O 3apOXKACHUM JKWU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSI JKM3HM Ha 3emyie: aOWOoreHe3 M TaHCHepMHUs. XUMHUYECKas
IBOJIIOLIMS. ODKCIIEPUMEHTAIBHOE IOATBEP)KIECHUE XUMHUYECKOHW DBOJIOLUU.
Havanbnbie sTansl Ononoruueckoil spomornuu. I'mnoresa PHK-mupa. Ilepsoie

KJICTKHU 1 UX D3BOJIOIHA. q)OpMI/IpOBaHI/IC OCHOBHBIX I'pYIIII J)XKUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emusie mo spam U nepuogaMm. Kartapxei. Apxelickas u
nporepo3oiickas dpel. [laneosolickas spa u €€ mNepuoaspl: KEeMOPUUCKUH,
OPIOBUKCKHM, CHIYPUHUCKUH, JI€BOHCKUH, KaMEHHOYIOJIbHBIM, IIEPMCKHI.
Me3so30iickast 3pa U €€ MepHoJIbl: TPUACOBBIN, FOPCKUM, METOBOM.

KaitHo3oiickass 2pa u €€ mepuoAbl: MaJICOr€HOBBIM, HEOTECHOBBIH,
AHTPOINOT€HOBBIM. XAapaKTEPUCTUKA KJIMMAaTra M TEOJOTMYECKHX MPOLECCOB.
OCHOBHBIE ATaIbl YBOJIOLUN PACTUTEIHHOTO U KUBOTHOTO MUpPa. ApoMOp(o3bI y
pacTeHuil W XKUBOTHBIX. [losiBiIeHME, paclBeT W BBIMUPAHUE TPYII >KUBBIX

OpTraHnu3MOB

2.3

Cucrema OpraHm4yeckoro Mupa Kak oOTpaxeHHe -HBoiouud. OCHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPraHn3MOB

2.4

OBOJIIOIMSA YesloBeKa. AHTPONOJIOTHMS Kak Hayka. Pa3zBurue mnpencraBieHUN o

MMPOUCXOKACHUN YCJIOBCKA. Mertoasl HU3YUCHUA aHTPOIIOICHC3a. CXOI[CTBa n




pas3nn4Ms YenoBeKa 1 )KUBOTHBIX. CHCTEMaTHUECKOE TIOJI0KEHHE YETOBEKa.
JBwxymue cunbl (pakTopsl) anTpornoreHesa. HaciencrBeHHass H3MEHYMBOCTh U
ecTecTBEHHBIH 0TOOp. OOmecTBeHHBIH 00pa3 >KU3HU, HM3TOTOBJICHUE OPYAUN

TpyJa, MbIIIIJICHUE, PeUb

2.5

OcHOBHBIE CTaAMM W BETBH HBOJIOLHMM YEJIOBEKAa: aBCTPAJIONMUTEKH, YenoBek
ymenslid, Yenoexk mnpsamoxonamui, YenoBek Heanaepranbckuii, YemoBek
pasyMHbIi. Haxoaku MCKOIaeMbIX OCTAaHKOB, BpeMs CYIIECTBOBAaHHUs, 00JacTh

pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3ra, 00pa3 JKU3HH, OPYAUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIIME pachl: €BpOINeOUIHAsl (eBpa3uiickas),
HErpo-aBCTpAJIOUIHAS (3xBaTOpHANbHAS), MOHTI'OJIOUIHAs (asmarcko-
amepuKaHckas). UepTbl MPUCIIOCOOICHHOCTH MPEJICTABUTENIEH YEIOBEUECKUX pac

K YCIIOBUSIM CYIIECTBOBaHUs. ENMHCTBO yenoBeyeckux pac. Kputuka pacuzma

OpranusMmbl ¥ OKpy>Karolias cpeaa

3.1

OKoorus Kak Hayka. 3aJjauyd U pasfelibl 3KOJOTMH. MeToJbl 3KOJOrMYECKHX
UCCIIEIOBaHUNA. JKOJIOTHYEeCKOe MUPOBO33peHne. Cpenbl 0OUTaHHUsT OPTraHU3MOB:

BOJHAaA, HA3EMHO-BO3AyIIIHAs, IIOYBCHHA, BHYTPUOPTaHU3MCHHAsA

3.2

Okonornyeckne  ¢aktopsl. Kmaccudukanms — 9Komormyeckux — (GakTOpoB:
abuoTuyeckne, OWOTHYECKME M aHTPONOreHHble. JleificTBHE 3KOIOrMYecKux

(hakTOpOB HA OPraHU3MBI

3.3

AbGuotnueckue (QakToOphl: CBET, TEeMIlepaTypa, BIAXKHOCTb. DOTONEPHOIU3M.
[TpucnocoOneHnss OpraHM3MOB K  JCWCTBUIO  aOMOTHYECKUX  (aKTOPOB.

buonornueckne puTMbl

3.4

buotnueckue Qaxropbl. Buasl OMOTHYECKHMX B3aUMOJEHCTBUI: KOHKYpEHLHS,
XUIIHWYECTBO, Mapa3suTHU3M, MYTyalu3M, KOMMEHCAIM3M (HaxJeOHUYECTBO,
KBAPTUPAHTCTBO),  aMEHCAIM3M, HeHTpasm3M. 3HadeHHe  OMOTHYECKHX

B3aHMOH€ﬁCTBHﬁ JJI1 CYIIECTBOBAHUS OPraHU3MOB B ITPUPOJHBIX COO6IH€CTB3X

3.5

DKOJIOTUYECKHUE XapaKTCPUCTHUKU MOITYJIAINH. OcHOBHEBIE ITOKa3aTCIn
nomyidanuuu: 4YUCICHHOCTb, INNIOTHOCTb, POXKIAAEMOCTb, CMCPTHOCTL, IPUPOCT,

MUTIpanus. I[I/IHaMI/II(a YUCJICHHOCTHU IOMYJISALINA U eé peryisnuusa

COO6H.ICCTB8. M OKOJOTHYCCKUC CUCTEMBI

4.1

CooOuiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OMOIIEHO3a: BHJIOBas,
IpOCTpaHCTBEHHas, Tpoduueckass (muumieBas). Buasl-nomuHantel. CBsi3u B

OHolIEHO3€E

4.2

OKOJIOTUYECKHE CHUCTEMBI (SKOCI/ICTCMLI). I[Tonstue 00 9KocuUcTEeME U




6PIOF€OLI€HO3€. q)yHKLII/IOHa.HBHBIG KOMIIOHCHTBI 3KOCHCTCMbI: MNPOAYLICHTEI,
KOHCYMEHTBI, peylIeHThl. KpyroBopoT BEIIEeCTB ¥ MOTOK YHEPTHH B SKOCHUCTEME.
Tpoduueckue (nMuIIEBbIE) YPOBHU OJKOCHUCTEMBI. [luIeBble Iemu U CETH.
OCHOBHBIE TIOKa3aTeIH HSKOCUCTEMBI: OMOMacca, MPOAYKIHSA. DKOJIOTHYECKHE
OUPaMUIbL: TPOAYKIHH, YHCIECHHOCTH, Ouomaccel. CBOICTBa 3KOCHCTEM:

YCTOMYHMBOCTD, CAMOpPEryJisiusi, pazputue. Cykieccus

4.3

[TpuponaHbie 3KOCUCTEMBI. DKOCUCTEMBI 03€p U PEeK. DKOCUCTEMa XBOIHOIO HIIN
LIMPOKOJINCTBEHHOTO JIECa.

AHTpPOIIOT€HHBIE 9KOCUCTEMBI. ATpPOIKOCHCTEMBI. YpOoskocucTeMBI.
Buonornyeckoe u X034iCTBEHHOE 3HAYCHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasHoobpazue kak ¢akTop ycrolumBOCTH dKocucteM. CoxpaHeHHe

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Ouocdepe. I'panunpl, coctaB U CTPyKTypa
ounoctepnl. KuBoe BemectBo u ero pynkmmu. OcobeHHOCTH OHMOCHEphl Kak
r100anbkHOM dKOCHCTeMBbl. JlMHAMHYECKOe paBHOBecHE€ M oOOpaTHas CBs3b B
ounocepe. KpyroBopoThl BemiecTB W OHOTCOXMMHYCCKHE IHKIIBI DJIEMEHTOB

(yriepona, a3ota). 30HaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIH

4.5

UenosedecTBo B Omochepe 3emin. AHTPOIOTCHHBIE M3MEHEHHsI B Omocdepe.
['moGabHbIC IKOJOTHUECKUE TPOOIIEMBI.
OcHOBa palMOHANILHOTO  YIPaBJICHUS TMPUPOAHBIMH pecypcaMd U HUX

UCIOJIb30BaHue. JlocTuykeHus: OMOIOTHH U OXpaHa MPUPOIbI




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






