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MNOACHUTEJIBHASA 3AIINCKA

ITpu pa3paboTke mnporpamMmbl MO OHOJIOTUHM TEOPETUUYECKYHD OCHOBY MJIs
OIpe/eNeHUs] TMOAXOM0B K (POPMHUPOBAHUIO COAEpX aHUS y4eOHOro IpenMera
«buonorusi»  coctaBmwiIM: KoOHUenTyaidbHble mnonoxeHus @PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHUIl K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, ITOJIOXKEHUS 00 OOIIMX LENIX U
IPUHIUIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHETO
obmero obpasoBanus B Poccuiickoit dexeparuu, a Takke IOJOXKCHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW IMPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJIOBEUECKOro oOrmiecTBa. COracHO Ha3BaHHBIM TMOJIOXKEHUSM,
OIpeIeNIEHbl OCHOBHBIE (DYHKIIMK IIPOrpaMMBI 110 OMOJIOTHUHU U €€ CTPYKTYpA.

[TporpaMma 1o Ouosioruun Aa€T MpencTaBICHUE O LeIdIX, 00 obmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacopeleiieHue IO0 pasjenaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATEIBHOCTh U3YUEHHs] yUeOHOr0 Marepuana ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYarOImMXCsl.

B nmnporpaMMe mo OHOJIOTMM TakXe€ YYUTBHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM W IPEAMETHBIM pE3yJIbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NEeSATEIIbHOCTH/Y4eOHbIX JIEHCTBUN OOydYalolUXCsl MO OCBOCHHUIO COJIEP KaHUs
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABJICHHOCTh HA pPA3BUTHE 3HAHUM, CBSI3aHHBIX C
(GbopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MUPOBO33pEHUS, LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[Toaromy Hapsiy ¢ U3ydeHHEM OOIIEOMOJOTHYECKUX TEOPUid, a TaKKe 3HAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH YAEIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNOBEKa, MEIHKO-
TE€HETHYECKOTO KOHCYJIbTUPOBaHHSI, 000CHOBaHUS HKOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHHE BHUMAHUS K MPUKJIIATHON HAMPaBICHHOCTH
yaeOHoro mpenMera «buosiorusy mpoauKTOBAHO HEOOXOIUMOCTBIO O0OeCIeueHus



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

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYUTENIBHBIX IIPU3HAKaX — YPOBHEBOM OPIraHM3allMd WM HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, YKOJIOTMYECKOTO MBILUIEHHS], HIEHHOCTHOIO OTHOIIECHHS K dKUBOM MPUPOJIE
1 YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JIJIsl pELICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydenne Onosoruu odecnednBaeT ycioBHs il (POPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYpbI, CIOCOOCTBYET HHTErpaluu OHOJOTMYECKUX 3HAHUU C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY IJisi ONpENETEHUs MOAXOJO0B K OTOOpy H
CTPYKTYPHUPOBAHHIO €ro COAEp’KaHWsA, MPEACTaBICHHOr0 B IporpamMme 1o
OMOJIOTHH.

OT10op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBbIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U MpaKTHUeCKOM esTenbHOCTH. Ocoboe MEecTo B 3TOM cucTeMe 3HaHUU
3aHMMAIOT JIEMEHTHI COJIEPkKAHUs, KOTOPbIE CIIY>KAT OCHOBOM J11 (POpMHUPOBAHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpyKTypupoBaHHE COAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe I10
OMOJIOTUM OCYILIECTBICHO € YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka xak Ouonoruueckas cucrema», «OpraHu3m Kak



ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenusi yueOHoro mpenmera «buomorus» Ha 06a30BOM YypOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
UCITIOJI30BaTh 3TU 3HAHMS JJIA TPAaMOTHBIX JEHCTBUI B OTHOLIEHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikeHue 1enu u3ydeHus yueOHoro npeamera «buosnorus» Ha 6a3oBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIECAYIOMNX 3a/1ay:

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUIIaX, CIYKAIIUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIMIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HHTEJUIEKTyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHU3aluu;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIIHOHAJIBHOM
TPAMOTHOCTH, Pa3BUTHE YMEHUN OOBSACHATH U OLICHUBATH SIBJICHUS OKPY>KAIOLIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN W OMNbBITA, MOJYYECHHBIX IPHU
U3Y4YeHUU OHOJIOTUY;

dbopmupoBaHre y OOydYalOIIMXCA YMEHHM WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOM JAESITENbHOCTH YEJIOBEKa, Ppa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUH U arpoOHOTEXHOJIOTUI;

BOCIUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH IMO3HAHUSI UYEJIOBEKOM JKHBOU
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS ATHICCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUM;

OCO3HAHHWE IIEHHOCTH OWOJIOTMYECKUX 3HAHUU JUIsl TOBBILIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUIM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKH IOCJIEICTBUM CBOEH AEATEIBHOCTH IO OTHOLIEHHUIO K OKPYKAIOIIEH Cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOuiero o6pasoBanust «buonorus», m3zydaemas Ha
0a30BOM YpOBHE, SBISICTCS OO0S3aTEIbHBIM YYEOHBIM TMPEIMETOM, BXOMISIINM B
COCTaB MpeaMeTHOI o0nactu « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydennsi 6uoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 xmacce — 34 4gaca (1 wac B Henemo), B 11 kimacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buosiorusi Kak Hayka.

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

Metoabl O3HAHUS KUBOU NIPUPOIbI (HAOIIOICHHE, SIKCIIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpersr: Y. lapsun, I'. Menaens, H. K. Konbros, [Ix. Yorcon u ®@. Kpuk.

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora No 1. «Vcmonb3oBaHuEe pa3iIUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuibl u cxeMbl: «OCHOBHBIE MPU3HAKH KU3HWY», «YPOBHU OpraHU3aINU
YKABOW MPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

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

OyHKIMM BOABI U MHUHEpaIbHBIX BellecTB B KieTke. [loanepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble 1 3aMEHHMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUECKHE CBOWCTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



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

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

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

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

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

Knerka kak mnenoctHas >xuBas cuctema. OOmmMe NpHU3HAKH KIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyabsl JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

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

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceorictBa u pyHkiuu. [luTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBI. [10yaBTOHOMHBIE OpPraHOMIbBl KIETKH: MHUTOXOHAPHUM, TUIACTUIBI.
[Ipoucxoxienrne MUTOXOHJpUN W TuiacTuh. Bunbl mnactun. HememOpanHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapHoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdeMoHCTpauu:

[Toptpetsl: A. Jleenryk, P. I'yk, T. llIBanu, M. lIneiinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

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

Tabmuubr u cxembl: «llepuogmdeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHre MOJIeKyJIbl BOJIb», «brocunTes Oenka», « CTpoeHrne MOJIEKYJIbl OenKay,
«Ctpoenue ¢pepmenta», «Hykmennossie kuciotel. JIHK», «CTtpoeHue Mosiekysibl



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

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOCHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnapaTrbl PaCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

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

JlabopatopHas pabGota Ne 2. «lM3ydyeHue CTpoeHUsI KIETOK pPACTCHUM,
KUBOTHBIX W OaKTepHil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENaparax M HX
OMHMCAHUE.

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIMSA (PHEPreTuueckuii oOMEH) — JIB€ CTOPOHBI €JMHOTO Mpoliecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTabom3ma.

Tunel oOMeHa BelecTB: aBTOTpOoQHBIN U retepoTpodHsiid. Ponbs ¢pepmenToB
B 0OMEHE BEIIECTB U MPEBPAIIEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBag (a3pl (¢doTocuHTe3a. Peakiuun
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCUHTE3A ISl KUZHU
Ha 3emuie. Biausinue ycnoBuii cpeqsl Ha GOTOCUHTE3 U CIIOCOOBI TOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTECHHUI.

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

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue m ero Buabl. KucimopogHoe OKUCIEHHE, WA KIETOYHOE
JIBIXaHHUE. OkucnurenbHOe dbochopunpoBaHue. D¢ PeKTUBHOCTH
HHEPreTUYECcKoro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JJHK.
Peanuzanus reHetudeckoil uHopmanuu B KiIeTKe. ['eHEeTHYeCKUW KOA U €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuablii cuaTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKHUCIOT. Ponb pubocom B
OounocuHTe3e Oenka.

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



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

JleMOHCTpaum:

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

Tabmuubl U cxembl: «Tunel nuTaHus», «Meradonuzmy, «MUTOXOHAPHUSDY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHMe U HHANBHUYAJbHOE Pa3BUTHE OPTaHU3MOB.

KrnerouHblii UK, WM JKU3HEHHBIM LUK KieTku. WHTepdaza u MUTO3.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

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

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHHUSA: JEJIEHHE HaJBOE€, II0YKOBAHWE OJHO- M MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiioz. Cranun meio3a. [Ipouecchl, MpoOUCXOAIIME HA CTaAUsAX Meio3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHuE W PAa3BUTHE MOJOBBIX
KJIIETOK — TaMeT (CIiepMaro30ui, SIMIEKIETKAa) — CHEepPMAaTOre€He3 M OBOIEHES.
Oco0OeHHOCTH CTpOeHUsl SULEKIEeTOK MU crepMaro3ouoB. OIuiog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, ractpyisiusi, opraHoreHe3. IloctamOpuoHanbHOe paszButhe. TUIbI
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



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

Poct u pazButue pacrenuil. OHTOreHE3 IIBETKOBOTO PACTEHHS: CTPOCHHE
CEMEHH, CTA/INH PA3BUTHSI.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pacteHuit», «J/lenenne xknetku Oaktepuil», «CTpOEHHE TMOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounbiii mukn», «Pemmukamus JTHK», «Mutosy,
«Meino3y», «IIpsmoe n HEnpsiMoe pa3zBUTHEY, «['aMeToreHe3 y MIEKOMUTAIOIIUX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301 /161
MJIEKOIUTAIOWIETO», «SIHIIEKIeTKa MIIEKOMUTAIOMEroy, «KapuokuHes B KieTKax
KOpElIKa JIyKa», MarHuTHas MOJIeNb-aliUInKauus «J/legeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

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

JlabopatopHas pabora Ne 4. «/M3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPHOJIOTUM B CTAaHOBJICHMHM T€HETUKH. Bkiag poccHiCKUX U 3apyOeiHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HAcJeI0BaHUs MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel rameT. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpenuBaHWe. 3aKOH  HE3aBUCUMOTO  HACJIeIOBAHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanu3upymouee ckpenmpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CUEIUICHHOMY HAaCJIEJOBaHHUIO F€HOB. HapylieHne cuerieHusi reHOB B PE3yJIbTaTe
KPOCCHUHITOBEpA.

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpoMocoMbI. ['omMoramerHeie W rereporaMeTHble oOpraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuumn npuszHaka. KonnyecTBEHHBIE M Ka4YE€CTBCHHBIE MPU3HAKH M KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIEeCC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTalmoHHas U3MEHUYNBOCTh. Kimaccudukanmsi MyTanuii: TCHHbIC,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOAbI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYISAPHO-TEHETUYECKH. CoBpemeHHOE ONIPENICIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00jieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPMIAKTUKU U JICUEHUS T€HETUYECKUX
Oomne3Hel. MenuKo-TeHeTUYECKOe KOHCYJIbTUPOBAHHUE. 3HAUYEHUE MEAUIIMHCKON
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 LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«uTomorunyeckue OCHOBBI  JUTHOPUIHOTO CKPEILLUBAHUAY, «Meiiosy,
«B3anmMonencTBUE AJUICNIBHBIX T€HOB», «l'€HeTHYecKue KapTbl PpPACTEHUM,
JKUBOTHBIX WU YEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HW3MEHUYUBOCTHY, «HacnemoBanue pesyc-
daktopay, «I'eHeTuka rpynm KpoBw», « MyTarimoHHas U3MEHUYUBOCTHY.

O6opynoBanue: MojaeNu-amInKaun «MOHOTHOPUIHOE CKpEIIMBaHUEY,
«Hemonmunoe momuHupoBanue», «JlurnbpumHoe ckpemmBanue», «llepexpéct



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

JlabopaTtopHble U npakTHYecKHe padoThbI:

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

JlabopaTtopHas pabora Ne 6. «M3yuenne MoauUKAIMOHHON W3MEHYUBOCTH,
IIOCTPOECHUE BaPUALIMOHHOIO PAZIa 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. Centekuust opranusMoB. OCHOBbI OMOTEXHOJIOTHM.

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

CoBpeMeHHbIE METO/IbI CeleKIUU. MacCOBBI U MHAMBUIYAIbHBIA OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEHKa 3KCTepbepa. BIuM3KopoACTBEHHOE
CKpelnBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otrnanénnas rtubpumu3anuss u €€ ycnexu. VICKyCCTBEHHBIM MyTareHes U
IIOJIyYECHHUE IOJIMIUIOUIOB. JIOCTMIKEHMsS CEINEeKIUU pacCTeHUM, XUBOTHBIX U
MHUKPOOPIaHU3MOB.

broTexHOJIOTH Kak OTpaciib IMPOU3BOACTBA. ['€HHAas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHKeHepus. Kilerounble KyapTypbl. MUKPOKIIOHAIBHOE PAa3MHOXKEHNUE PACTEHUM.
KJyloHMpOBaHKWE BBICOKOIIPONYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

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

[Toptpers: H. U. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel u cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzaius», «Padbotel akagemuka M. @. lBaHoBay,
«Ilomumnonus», «OO0beKTh OuoTexHosorum», «Kiierounsie KymbTypel U
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

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



JlabopaTtopHblie U npakTHYecKHe padoThI:

Okckypeust «OCHOBHbIE METOJBI M JOCTH)KEHHS CEJEKIMH PAacTeHUl H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, JabOPaTOpUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS] OHOJIOTHS.

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

CBuzerensctBa 3BOMONUU. [lameoHTONOrMYECKHE: MOCIEI0BATENBHOCTD
MOSIBJICHUSI BHJIOB B MaJICOHTOJOTUYECKON JIETOMUCH, TEPEXOJHbIe (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHAJIOTHYHbIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXMMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHass Tteopuss Y. JlapBuna. Ilpeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHKYIIME CHUJIBI SBOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMNpeNeNEHHAs] W3MEHUYUBOCTb,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MuxkposBosorus. [lomysius kak eIMHUIA BUAA U DBOJIOIUU.

JBrokymue cuiibl ((pakTopbl) 3BOJIOLMUK BUAOB B MpHpoae. MyTallmOHHBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

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

[Ipucnoco0IeHHOCTh OpPraHU3MOB KakK pe3yibTaT 3Bodouuu. [Ipumepst
MPUCTIOCOOJIEHUI Yy OpraHu3MoB. ApoMop(d03bl U UAHOATANTAIIIH.

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

MaxkpoaBomorusi.  PopMbl  IBOMIONUU:  (uIIeTUYECKAs, JHUBEPreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOMIOLHUU.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
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.

Tabmuie! 1 cxembl: «Pa3BuTre OpraHMuEcKOro Mupa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHUYHUBOCTEY, «Apomopdo3b», «Umnoamanrammm», «OOmas aereHepanusy,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHUECKOE BUA000Pa30BaAHUE.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIC HAIPABICHUS IBOJIIOIMNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoJuleKuusa «@POpMbl COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYUIKWY, MUKponpenapat «Jlpo3odunay (Hopma, MyTaruu (GOpMbl KPbUILEB U
OKpacKH TeJna).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

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

JlaGoparopHas pabora Ne 2. «Omnucanue npucrnocoOJeHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W mMaHCHepMHs. XHUMHUYECKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYEeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCHEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOU 3BOIOIMU. HavyanbHble 3Tanb
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH WM HX HBOJIOLUS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. 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 KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
KUBOTHBIX. [T0osiBIIEHHE, paclBET U BEIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucreMa OpPraHMYECKOTO MHpa KaK OTpPaKEHHE HSBONIOUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
IPOUCXOXKJIEHUH uYeroBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

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

OCHOBHBIE CTaIUU U BETBU 3BOJIIOLMHU YEJIOBEKA: aBCTPAIONUTEKH, YenoBek
yMenbld, YenoBek npsaMoxoasamuii, YermoBek HeaHAEpTAIbCKUU, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsi CYIIECTBOBAaHMs, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOMIHAsS
(eBpaswmiickasi),  HeErpo-aBCTpaJioujHas  (9KBAaTOpUalibHAs),  MOHTOJOUIHAsS
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHeuHOH cucTeMbl», «Pa3BuTHE
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YEJIOBEKa U 4YeIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPONA, HEaHJEpTalblla, KPOMAHBOHIIA), CICMKH WU
M300pKEHUSI KAaMEHHBIX OPYJIud TEpBOOBITHOTO YeloBeKa (KaMHHU-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTAaTKOB PACTCHUM U
YKUBOTHBIX B KOJIJIEKIIUSIX).



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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajau U pa3Jesbl SKOJOTUH. MeToabl 3KOIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotnyeckre, OUMOTHMYECKHE U AaHTPOIOTreHHbIE. JIeHCTBHE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

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

buotnueckue (bakTopBhl. Buner OMOTUYECKHUX B3aUMOJICHCTBUN:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKU nomyiasuuu. OCHOBHBIE ITOKA3aTENH
NOMYJSLMNA: YHCIEHHOCTh, IIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4uCI€HHOCTH MOMYJISIUA U €€ Perysusl.

JlemoHncTpanum:

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

Tabmunpl u cxembl: kapTa «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUSA
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTHU MONYJSAUUNA UHPY30puu-TyPenbkny», «luiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

JlabopaTtopnas pabota Ne 3. «Mopdomorndeckue 0COOEHHOCTH PaCTEHUHN U3
pa3HbIX MECT OOMTAHUS.

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

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHThI 3KOCHUCTEMBI: POIYLIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOpoT BEIIECTB U MOTOK SHEPIUHU B S3KOCHCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCUCTEMBI. [lwimeBbie 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, Ouomacchl. CBONCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoHbIe PKOCUCTEMBI. DKOCUCTEMBI 03EP M pEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJIMCTBEHHOTO JIECa.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycToluuBocTH dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpa3us Ha 3emiie.

Yuenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocdepnl. XKuBoe BemecTBO u ero ¢GyHkuuu. OcobeHHOCTH Ouochepbl Kak
rJI00aJIbHOM JKOCHCTEMBbI. J[MHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BelIeCTB U OMOTCOXMMHUUYECKUE IIUKJIIBI 3JIEMEHTOB (yriepoa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMin. AHTPONOreHHbIE U3MEHEHUS B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA YCTOMUYHMBOCTH Onocdepsl. OCHOBA pallOHATBHOTO
yIOpaBJICHHUS TMPUPOJHBIMU pecypcaMH M HX HCIHOJb30BaHue. JlocThxkeHus
OMOJIOTHHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocUCTEMA MIMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHUs] BO3AyXa M IPYHTOBBIX BoA», «IlouBa — Ba)kHEMIasi COCTaBIISIONIAS
ouochepr», «DakTopsl Aerpaganuu mouBy», «llapaukoBsiil a3 dexT», «DakTopbl
pPaJMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaeb-anmukamnus «Tunuaable OMOIEHO3bI», TepOapuii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas kuura Poccuiickoit ®enepanmu, n300paXe€HUs] OXPaHAEMBIX BHIIOB
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
OCBOGHHs  OOyyalolMMHUCA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UACHTHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE PE3ynbTaThl OCBOEHUS mpeamMeTra «bruonaorus» AOCTUTarOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIBTYPHBIMU, HICTOPUUECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIECHHUS K KYJIbTYPHOMY HACICIUIO H
TPAAULKUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoie u
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOJCTBOBAThLCS
c(hopMHUPOBAHHOW BHYTPEHHEH MO3WUIMEH JHWYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk 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, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOIMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, MO3HABATEIBHBIX U HCCIEAOBATEIbCKUX 3a/ad, YBaXKUTEIbHOIO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

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

[IEHHOCTHOE OTHOILICHUE K MPUPOIHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
JTOCTUXEHUSM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

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

uaelHas yoexxnEHHOCTh, TOTOBHOCTh K CIIYXXEHHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE pEIICHUS,
OPUEHTHUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHY;

OCO3HaHHE JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYyAyIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM MKHU3HU B COOTBETCTBUM C
TpaauusIMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



MOHMMAaHUE IMOLIMOHATILHOTO BO3JEHCTBHUS JKUBOW MTPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOU JTUYHOCTH;

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

NOHMMaHHWE U pealu3alus 3J0pOBOro U 0e30macHoro obpasza >KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUUYECKOMY 3/I0POBbIO;

NOHMMAHUE UEHHOCTH MPABWI HHJIMBHAYAJIbHOTO M  KOJUIEKTHBHOI'O
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HaHUE MOCJIEACTBUNA U HENPUATUS BPEIHBIX NPUBBIYEK (YHOTpEOIECHUS
aJIKOTOJIs, HAPKOTUKOB, KYPEHUSI);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIpaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIIBHO
BBIIIOJIHATH TAKYIO JIESITEIIBHOCTB;

MHTEpEC K pa3IMyHbIM cpepam npodhecCHOHATbHOW eATEIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa3OBaHHIO U C€aMOOOpa3OBaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIIEHHE K MPHUPOAE KaK HCTOYHHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHNS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OIbITa
IUIAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOKHBIX TMOCIEICTBHMA ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHWE TI00ATBHOTO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed X
pelIeHus;

CIIOCOOHOCTh HUCIIOJIb30BaTh MpUOOpeTaeMble TPH HU3YYCHUU OHOJIOTHH
3HAHMSI W YMEHUS TMpPU PEIIeHHH MpoOJieM, CBS3aHHBIX C PALMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJICHHBIX HA COXPAaHEHUE PABHOBECUS B HSKOCHUCTEMAax, OXpPaHy BHUIOB,
AKOCHUCTEM, OrOochephl);



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

HaJIMYue Pa3BUTOrO 3KOJIOTHYECKOTO MBIIIIEHUS, SKOJOTHUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JEATEIBHOCTH SKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

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

COBEPIICHCTBOBAHUE SI3BIKOBOM WM YUTATEIbCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
(OpMHpPOBaHUM PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JIaHUU IIEJIOCTHOTO
IpEeACTaBICHUs] 00 OKpYXKaloleM MHUpPE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PpEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEJUILIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MOUCKA MyTeH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPOOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAaHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJILHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOi
MIPU U3YyYEHUU OUOJIOTUH;

NOHMMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA U MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOYEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IEJIbIO MOJTYyUYEeHUS JOCTOBEPHBIX BBHIBOJIOB;

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

OCO3HAHHME LIEHHOCTU HAYYHOU JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



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

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ybTaThl OCBOEHMs yueOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOILIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeOBaHUE,  HAONMIOJIEHWe, HM3MEpPEeHHe, HKCIEPUMEHT W JAPYTHX),
YHUBEpCalbHble Y4eOHbIE JEWCTBHS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

pEryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue GbyHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETEHIIMM OOYYalolIUXCsi, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIC MEXIUCIUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpCaJbHbIE y4eOHbIE JIEUCTBUS B
ITO3HABATEIIbHON 1 COLMAIIBHON MPAKTHUKE.

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHbBIMH y4eOHBIMU MO03HABATEJbHBIMM
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

CaMOCTOSITENIbHO  (OpMYyJIHUpOBaTh M aKTyaJlM3UpoOBaTh  MpoOliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(aHanu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(UKaIUU, 000OIICHUS ), PACKPBIBATH CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIEC NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C APYTUMU NOHATUSMH);

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

UCI0JIb30BaTh OMOJIOTUYECKUE MOHATHUS I 00bsICHEHUS (DAaKTOB U SBJICHHM
YKUBOU MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXIEHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea Ui peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOIMYECKHUX 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 KOPPEKTHUBHI B ICSITEIbBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YyJIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

KOOPAMHUPOBATh W  BBINOJMHATH pabOTy B  YCJIOBHUAX  PEaIbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIEIOBATENbCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB PELICHUsI IPAKTUUECKUX 33]a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MO3HAHUS;

UCTIONB30BaTh pPAa3jMyYHbIe BHUIBl JEATEIBHOCTH MO TOJIYYCHHIO HOBOTO
3HaHWs, €ro WHTEPIpETAlUH, MPeoOpPa30BaHUI0O M TMPUMEHEHUIO B YUEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPHU CO3JaHUH YI€OHBIX M COI[MAIbHBIX MIPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHSATUSMU U METOAMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESITEIbHOCTH U JKU3HEHHBIX CUTYAIIHIX;

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIAUTh apryMEHTHI JJIs JI0Ka3aTelbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHNUS,

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

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

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

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE WJEU, TpeyiaraTh OPUTHHAIBHBIE TOIXOABl M PEIICHHUS,
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUSI.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJIAPHOM JUTEparype, OHOJOTMYECKUX CIIOBapsX U
CTIPaBOYHHMKAX, KOMITBIOTEPHBIX 0a3ax NMaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH



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

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

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

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

UCIIONBb30BaTh HAy4YHBI fA3BIK B KayecTBe CpeAcTBa mpu pabdoTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMyIbl, ab0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISTHOCTH;

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

OBiaseHue yHMBePCAJIbLHBIMH KOMMYHUKATUBHBIMHU JeHCTBUSMM

1) o0mennme:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX c(hepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIILHO BBINIOJHEHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3MIIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

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

BJIQJIETh PA3IMYHBIMH CHOCOOaMM OOINEHWS W B3aUMOJICHCTBHUS, MMOHUMATH
HAMEPEHUS IPYTUX JIIOJIeH, IPOSBIATH YBAKUTEIBHOE OTHOIIICHHE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUSI C HCIOJIb30BAaHUEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHasl IesITeJIbHOCTh:

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

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



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

OLICHMBATh KayeCTBO CBOETO BKJIAJAa M KAXKIOTO Y4YaCTHHKA KOMAaHIBI B
OOIIMiA pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHWBAaTh HUIEU C TO3ULHAA HOBU3HBI,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHUBHOE CTPATETMYECKOE IIOBEIAEHUE B PA3IMYHBIX
CUTyalUsIX, IPOSBISATH TBOPUECTBO U BOOOpAXKEHHE, ObITh HHUIIMATUBHBIM.

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pElICHUs B AKU3HEHHBIX U YU€OHBIX CUTYalUsX;

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO IEATEIIBHOCTD, BBISABIATH
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 CUTYaLlHsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HAHHBIA BBIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTH
34 pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

c1ocoOCTBOBaTh (POPMHUPOBAHUIO M TMPOSBICHHUIO HIMPOKOM JpyAULIUK B
pa3HbIX 00JIaCTAX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaThb OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JIE€SATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJILTATOB LEIAM;

BJIAJE€Th  HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpIIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM Jsi OLEHKH CUTyalluu, BbIOOpA
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA IO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX IIPM aHajau3e pe3yJbTaToB
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.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOCHHUIO, MHTEPIPETALNH U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl IPEACTABICHBI IO TOaM O0yUYEHHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOCHUS ydyeOHoro mpeameta «buomorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAy4YHOIO MHUPOBO33PEHHS, O BKIIAJE€ POCCHUICKUX WU
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
KWU3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB M IpEBpallCHUE
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PEeNPOAYKIIHSI ), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

YMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasl JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (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 METOJIAMHU HAYyYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPH 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 BEIECTB U IPEBPALICHUS] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHME NPUMEHATH MOJIyYEHHbIE 3HAHUS AJI1 OOBACHEHUS OUOJIIOTHMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKPYXAIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTIO IMOBEJICHUS B OKPYKAIOIIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BaHUS JOCTH)KEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pelaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIATh CXEMbI
MOHOTHOPHUIHOTO CKpEIIMBAHUS JJIsl MpeICKa3aHUsl HACJIEJOBAHUS MPU3HAKOB Y
OpraHU3MOB;

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

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBAThH HHPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAHMS, BKJIIOYAIOIIYIO IICEBJOHAYYHbIC 3HAHUA U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHUS ydyeOHOro mpeamera «buonorus» 6 11
Kjlacce NOJIKHBI OTPaKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTHUHU B CHCTEME HAyYHOIO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAy4YHOM KapTHHbBI MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS )KU3HEHHBIX 3aa4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHOJOIMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(DOHA, SBOIIONMS, ABIKYIINE CUIIbI ((haKTOPBI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMh MUTaHUA,
AKOJIOTHYECKas TMpamMua, OMoreoleHos3, onocdepa;

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

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB U SIBJICHUM, OpraHu3aiusi ¥ MpOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIECIyeMbIMH BEIWYMHAMH, OOBSCHEHHE IMOyUYEeHHBIX
pE3yNIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONMOTEHHBIX HW3MEHEHUH B
HPKOCHUCTEMAxX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyUYEHHbIE 3HAHUS 11 OOBSICHEHHS OMOJIOTHYECKHX
MPOLIECCOB U SIBJICHUU, JUJISl MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIHUX JIFO/IeH, COOII0IEHIS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHMMAHUE HEOOXOIWMOCTH WCIOJB30BaHUS JIOCTHXKCHUN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

yMEHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTeMaxX (LIeTH MUTaHUs);

YMEHUE BBINOJHATh JIA0OPATOpPHBIE M MpaKTHUYeCKHe padoThl, COOI0aTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(GOpMAINK, HAYIHO-TIOMYJISIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO W3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne i/ P Konrpoabnbsie IIpakruyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchl
bubmuorexa [JOK
b 2 .
HONOTHA Kak fiayka 05 https://m.edso0o.ru/7f41c292
JKvBBIE cHCTEMBI M UX OpraHu3aIus 1 bubmorexa LHOK
p . https://m.edso0o.ru/7f41c292
XHUMHYECKUH COCTaB M CTPOCHUE KIIETKU 8 1 bubmorexa LHOK
P https://m.edso00.ru/7f41c292
KuzHenesTenbHOCTh KIETKH 6 bubmorexa LHOK
A https://m.edso0.ru/7f41c292
PasMHOXeHUE U MTHAUBUAYATIbHOE Pa3BUTHE 5 1 bubnmnorexka HOK
OpraHu3MOB https://m.edso0.ru/7f41c292
HacnenctBeHHOCTh M1 K3MEHIUBOCTD 8 15 bubmmorexa [JOK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bu6nuoreka [IOK
OMOTEXHOJIOTUU https://m.eds00.ru/7f41¢c292
PeszepBHOE Bpems 1 bubmorexa [TOK
P P https://m.edso00.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM uuppoBbIe
Ne o/ P Kourpoabnbsie IIpakruueckue (wipp )
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnuoreka [{OK
1 IBOMOUHOHKA GHONOTHS o 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3MBL 1 OKpYKaIOWas cpeia > L https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa v SKOJIOTUUECKUE CUCTEMBI 9 https://m.edso.ru/7fA1ccT4
bu6nmorexa LIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'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
KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
uugpoBbIe
Ne n/m Tema ypoka Kontposbubie IIpakTnueckue p
Bcero oOpa3oBaTejibHbIE
padoThI padoThbI
pecypchl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
5 [TpakTuueckast paborta Ne 1 1 05 bubnnoreka [JOK
«/cnonp30BaHue pa3IMYHBIX METOJIOB MPU ' https://m.eds00.ru/863e6122
U3Y4YEHUU OMOJOTHYECKUX OOBEKTOB
buoniornyeckue cucremsl, MPOLECCH U UX bubnuotexa [JOK
3 1
U3y4EHHE https://m.eds00.ru/863e6564
4 Xumuueckuii coctas KiIeTku. Boga n 1 bubmuoreka [JOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [JOK
b . 1
> eaticit. COCTaB U CTPOCHHE GeaKoB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
karanuzaTtopsl. JlabopaTtopHas padora Ne 1
6 «M3y4yeHne KaTaTuTHIECKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
yi ' https://m.eds00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUIIa3bl UITH
KaTaJasbl)»
bu6mmorexa [IOK
7 v I 1
[ICBOBL. ST https://m.eds00.ru/863e6870
bu6mmoreka [JOK
H .ATO 1
8 YIGICHHOBHIE KHGIIOTE! https://m.eds00.ru/863e6d5c



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

Hcropus u MeToIbI U3Y4EHHUS KIIETKU.

bubmuoreka [JOK

9
Knerounas Teopus https://m.eds00.ru/863e6e88
10 KieTka kak 11eJI0CTHas KUBasi CHCTEMa
CTpoeHue 3yKapuOTHYECKOM KIIETKH.
JlabopaTtopnas pabora Ne 2 «3yuenue
PATOPHATD . 1 bubmuoreka [JOK
CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX,
11 5 5 - 0.5 https://m.edso0o.ru/863e6ff0
TPUDOB H DAKTCPHI HOA MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOIIpenapaTax u ux
OIIMCaHUE)»
bubmuorexa [JOK
12 OOMeH BelIecTB WM MEeTab0Iu3M https://m.edso0.ru/863e766¢
bubmuoreka [JOK
1 ) . X
3 OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
. bubnuotexa [JOK
14
DHepretieckiit oOmeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
kieTku. Muto3. JlabopaTopnast padora Ne 3
15 «Habmroienre MUTO3a B KJIETKaX KOHYMKA 0.5 bubmorexa [JOK
' https://m.edso00.ru/863e7dc4
KOpEIIKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peaknys MaTpuaHOTO bubnmoreka [JOK
CHHTE3a https://m.eds00.ru/863e796e
bubmuoreka [JOK
o Tpancsmms — duocwnres benxa https://m.eds00.ru/863e796e
bu6mmorexa [IOK
18 H —
CHIICTONHBIC (POPMEI KH3HH — BUPYCHI https://m.eds00.ru/863e7540
bu6mmoreka [JOK
19 DopMBI PA3MHOXKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e



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

bubmuoreka [JOK

20 Meiio3
https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.
OmnogotBopenue. JlabopaTopHas pabora Ne bubnmoreka [JOK
21 0.5
4 «3yueHue CTpOCHUS MOJIOBBIX KJIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»
22 NHauBHyanpbHOE pa3BUTHE OPTraHU3MOB bubmmorexa [JOK
AMBHILY P P https://m.eds00.ru/863e8436
93 ['eHeTKa — HayKa O HaCJIEJICTBEHHOCTH U bubnmoreka [JOK
W3MEHYHUBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACJICTOBAHUS bubmmoreka [JOK
IpU3HAKOB. MOHOrMOpUIHOE CKPEIIMBAHNE https://m.eds00.ru/863e8878
o5 JurubpunHoe ckpeniuBaHue. 3aKoH bubnnoreka [JOK
HE3aBHUCHUMOTI'O HACJIEI0BAHNS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuenuieHHOe Hacae10BaHNE MPU3HAKOB.
Jlaboparopnas pabota Ne 5 «3yuenue
26 e3 J'IliTaTlf)B M(E)HOFI/I6 WTHOTO IZII 0.5 bubmmorexa [TOK
pesy pu ' https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MUKPOTIpEIapaTax»
I'enernka nona. HacnenoBanue npu3HaKkos, bubmuorexa [JOK
27
CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
HN3menuuBocth. HenacnencrseHuas
W3MEHYHBOCTh. JIJabopaTopHas padota Ne 6.
N3ydenne mouduKaoHHOM bubnnoreka [JOK
28 0.5
W3MEHUYHUBOCTH, IOCTPOCHUE https://m.edso0.ru/863e8efe
BapHAIIMOHHOTO PsiZia U BapUAIIHOHHOM
KpUBOW»
bu6 OK
29 Hacnencrsennass N3MeHUYUBOCTD. 0.5 nbmmorexa I

https://m.edso0.ru/863e8efe



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
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JlaboparopHas pabota Ne 7. «Ananu3
MyTaluil y qpo30(Guiibl Ha TOTOBBIX

MHUKpOIIpenaparax»
bubmuoreka [JOK
30 Perieritka wenosexa 1 https://m.edsogru/863e8d78
PesepBHeIit ypok. O000IICHHE 110 TEME
31 «HacnencTBeHHOCTh M M3MEHYMBOCTh 1
OpraHU3MOBY
bubmuoreka [JOK
32 (Cenekuus kax HayKa 1 mpolece 1 https://m.edsogru/863e9214
33 Metoapl ¥ JOCTHIKEHUSI CENIEKIINU PACTEHUM 1 bubmuoreka [JOK
1 KABOTHBIX https://m.edso0.ru/863e9214
34 broTexHOoI0rHs Kak 0Tpaciib MPOU3BOICTBA 1 Bubmmorexa LIOK
https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne i/ Tema ypoka Kourpoabubie IIpakTnyeckue HupposkLie
Bcero oOpa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubmnorexa [IOK
https://m.edso0.ru/863ea20e
5 Hcropus pa3Butus npeacTaBieHUi 00 1 bubnnoreka [JOK
SBOJIIOAU https://m.edsoo.ru/863e9570
bubmuoreka [JOK
3 Muipososmows 1 https://m.edsoo.ru/863e9cle
[Tomymsmus Kak 31eMeHTapHasi equHUIA
4 BUJA ¥ dBomroIMK. JlaboparopHas pabota 1 05 bubnunoreka [JOK
Ne 1 «CpaBHeHue BUJOB O https://m.edsoo.ru/863e99c6
MOP(}OITOTHIeCKOMY KPUTEPHIO)
5 JIBmokyIiue cuibl (3eMeHTapHbIe (pakToph) 1 bubnuotexa [JOK
3BOIIONUHU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBeHHbIi 0TOOp U €ro ¢hopmbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynbTaThl 3BOMIOLNN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U
7 BU000pa3oBanue. JlabopaTopHas padora 1 05 bubmuorexa [JOK
Ne 2 «Onucanue npucrnocoOIeHHOCTH https://m.edso00.ru/863e9fde
opranusma u €€ OTHOCHUTEIHLHOTO
XapakTepa
8 HampaBrieHust u myTd MaKpOdIBOIIOINH 1 bubmmorexa [JOK

https://m.edso0.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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HeoOpatumocTs 3BOIONINN

Ucrtopust xu3Hu Ha 3emiie 1 METObI €€

10
M3YyYeHUS
1 ['MnoTtes3pl MPOUCXOKAECHUS KU3HU Ha bubnmoreka [JOK
3emiie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam u bubnmoreka [JOK
IepuoIam https://m.edsoo0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
13 [IpakTuueckas padora Ne 1 «3yuenue 0.5 Bubmmorexa LIOK
: https://m.edsoo.ru/863ea8bc
MCKOIIAEMBIX OCTATKOB PACTCHUH H
KUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHas cucTeMa OpraHu4eckoro bubnunoreka [JOK
MHUpa https://m.edso0.ru/863ea48e
bu6mmoreka [JOK
15 DBOJIOIUS YeTI0BeKa (aHTPOIIOTEHE3) https://m.edsoo.ru/863eac2c
16 JBxyuye cuibl ((pakTopsl) bubnnorexa [JOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUU DBOIIOINA YEJIOBEKA
18 UYenoBeueckue packl ¥ MPUPOIHbIE bubnmoreka [JOK
ajarTaluy YejJoBeKa https://m.edsoo.ru/863eaea2
PezepHblit ypok. O60011eHNE 110 TEME
19 «BO3HUKHOBEHHE U Pa3BUTHUE )KU3HH HA
3emiie»
20 DKoJoTHs Kak HayKa
21 Cpenpl OOUTaHUS U HKOJIOTHYECKHE bubnmoreka [JOK
(bakTophI https://m.edsoo.ru/863eafec
22 Abunortnueckue paxktopsl. JlaboparopHas 0.5 bubmuorexa [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
https://m.edsoo.ru/863eafec

pabota Ne 3. «Mopddonornueckue
0COOEHHOCTH PacTEHHUI U3 Pa3HBIX MECT
oburanusy. JlabopatopHas padora Ne 4.
«BnusiHEE cBETa HA POCT U pa3BUTHE
YEPEHKOB KOJIEYCa»

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

23 buotnueckue GpakTops bubmmorexa [JOK
https://m.edso00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
24 nonysiiun. [Ipaktudeckas padora Ne 2 05
«[ToacuéT MIOTHOCTU MOMYSIUN Pa3HBIX
BUJIOB PACTCHHID
25 Coo01ecTBa OpraHu3MOB — OHOIIEHO3 E;:fi;ﬁfé;aogr(zgﬁeb%a
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) bubmmorexa [TOK
https://m.edso0o.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 Dkonoruveckue nupamuabl. CBoicTBa bubmmorexa [TOK
sxocHcTeM, CyKieceus https://m.edso0o.ru/863eb5fa
28 IIpuponHbIE SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 buocdepa — rimobanbHas sKocucTeMa bubnnoreka [JOK
3emin https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubmuorexa [JOK
omocdepsl https://m.edso00.ru/863ebd16
32 YenoeuecTBO B Orochepe 3emnn
33 CocyniecTBOBaHHUE MPUPOJIBI U bubmuorexa [JOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
34 PesepBubIil ypok. O6001IEHHE TEMBI



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
https://m.edsoo.ru/863eba1e
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B (dbemepanbHbIX U perHOHATBHBIX MPOLEAYpaX OIEHKH KaueCTBa 00pa30BaHMs MCIIOIb3YEeTCS
nepedeHsb (Koaudukarop) pacnpeaeCHHbBIX M0 KilaccaM MPOBEPSEMBIX TPEOOBaHUI K pe3ylbTaTaM
OCBOGHHSI OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMbl CPEIHEro OOIIero o0pa3oBaHUs U DJIEMEHTOB
COJIepKaHus IO OUOJIOTHH.

[TpoBepsiembie TpeOOBaHUS K pe3ybTaTaM OCBOCHUS OCHOBHOM
obOpazoBarenbHOU porpammsl (10 kimacc)

Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
MIPOBEPSIEMOr0 00pa30BaTeNbHOM MPOrpaMMbI CpeHEro 001Iero 0opa3oBaHus
pe3ynbTaTa
1 ChopMupoBaHHOCTh 3HAHUH O MeCT€ M POJM OHOJIOTMHM B CHCTEME

HAyYHOTO 3HAHUSA ECTECTBEHHBIX HAyK, B (POPMUPOBAHUU COBPEMEHHOMN
€CTECTBEHHO-HAYYHOM KapTUHBI MHUpa W HAYyYHOTO MHPOBO33PEHHUS; O
BKJIaJIe POCCHUICKUX U 3apyOeXHBIX YUEHBIX-OHMOJOTOB B pa3BUTHE
Owonoruy; (QYHKIMOHAIBHOH T'PaMOTHOCTH 4YEJIOBEKAa JUIS PEIICHUS
JKAU3HEHHBIX 3a/1a4

2 YMeHue packpbiBaTh COJEpKaHUE OMOJIOrMYECKUX TEPMHUHOB U MOHSITHMN:
KHM3Hb, KJIETKa, OPraHu3M; MeTabosim3M (0OMEH BEIECTB M MPEBPAIICHUE
SHEpPruM), rOMEOCTa3 (CaMOperyssiius), YpOBHEBas OpraHu3alus >KUBBIX
CHCTEM, CaMOBOCIIPOHM3BEICHHE (PEHNpOIyKLHUs), HACIEACTBEHHOCTD,
HN3MCHYUBOCTb, POCT U Ppa3BUTUC

3 YMeHue wuznaratb OUOJOTMYECKHE TEOPUM (KJIETOUHAs, XPOMOCOMHas,
myTtannoHHasi), 3akonbl (. Mennens, T. Moprana, H.1. BaBunoBa) u
yueHus (0 UEHTpax MHOrooOpazuss MU MPOUCXOXKAECHUS KYJIbTYPHBIX
pacrennii H.M. BaBuioBa), onpenensiTh IpaHUIBl UX MPUMEHUMOCTH K
YKUBBIM CHCTEMaM

4 YMeHue BnajeTb METOAAMM HAY4YHOrO IIO3HAaHUS B  OMOJIOTUH
(HaOmoJieHMe M OINMCAHME JKUBBIX CHUCTEM, IPOLIECCOB M SIBJICHHUH;
OopraHM3anusi W  [pOBEJEHHWE  OHOJOrMYECKOr0  JKCIEpUMEHTA,
BBIJIBUKEHUE TUIIOTE3BI; BBIABICHUE 3aBUCUMOCTU MEXIY UCCIEAYyEMBIMU
BEJIMYMHAMHU, OOBSCHEHUE IOJIYYEHHBIX PE3YyJIbTAaTOB, HCIIOJIb30BAHHBIX
Hay4HBIX IIOHATHH, TEOpPUM M 3aKOHOB;, YMEHME [elaTb BBIBOJIBI HA
OCHOBaHUU NOJTyYEHHBIX PE3YJIbTATOB)

5 YMeHue BBIICIATh CYLIECTBEHHBIE IPU3HAKNA BUPYCOB, KIETOK MPOKAPUOT
U DYKApHOT, OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX OPraHU3MOB;
OCOOEHHOCTH MPOLECCOB OOMEHa BEIIECTB M MPEBpAIllEHUs SHEPrUU B
KJeTKe, (OTOCHHTE3a, IUIACTUYECKOTO0 M DSHEPreTUYeckoro oOMeHa,
XEMOCHHTE3a, MHTO3a, Mei03a, OIUIOAOTBOPEHHS, Pa3MHOXEHHS,
WH/IMBUIYaJIbHOTO Pa3BUTHS OpraHnu3Ma (OHTOTEHE3)

6 YMenue IMPUMCHATH MMOJIYYCHHBIC 3HaHUA JJIsA 0OBSICHEHHS
OMOJIOTMYECKHX mponeccoB u SIBJIeHPIfI, AT MIPUHATHA TTPAaKTUYCCKHUX
peH.IeHPIfI B IIOBCEJHEBHOM JXH3HMU B IEIIIX obOecrieueHnss 0€30MaCHOCTH




CBOETO 3/I0pOBbsI M 370POBbsl OKPY)KAIOUIMX JIOAEH, COOJIOJEHUS HOPM
IrPaMOTHOIO INOBEJEHUS B OKpY’KaloLEd IMPUPOAHOM cpelie; MOHUMaHHUE
HE00XO0IMMOCTH HCIOJIb30BAHUS JTOCTUKEHUN COBPEMEHHON OMOJIOIMU U
OMOTEXHOJIOTHH JIIsl pAallMOHAILHOTO IPUPOAOIIOIB30BAHUS

VYMeHue pemarh 3J€MEHTapHble TIE€HETHYECKHE 3a/Jadd Ha MOHO- H
JUTHOPUIHOE CKpEIMBaHKUE, CLEIUICHHOE HAacCJIeOBAaHUE;, COCTaBIAThH
CXE€Mbl MOHOTUOPUIHOTO CKpEIIMBaHUS JUIsl NIPEJICKA3aHusl HACIEeIOBaHUs
IIPU3HAKOB Yy OPraHU3MOB

YMeHue BBIMOTHATH JTA00OPAaTOPHBIE U MPAKTHYECKHE PabOThI, COOIIOIATh
npaBuja Ipu padoTe ¢ y9eOHBIM U JIA0OPATOPHBIM 000PYI0BaHHEM

YMeHHE KPUTHUYECKH OICHHWBATh M HWHTCPIPETHPOBATH HH(POPMAIHIO
OMOJIOTUYECKOTO COJICPIKAHMSI, BKITFOYAOIIYIO TICEBIOHAYYHbIC 3HAHUS U3
pa3auuHbiX ucTOYHUKOB (CMMU, HaydHO-TIONMyNSpHBIE MaTepHAlIbl);
ITHUYECKHUE ACTIEKTHl COBPEMEHHBIX HCCIICIOBAaHUN B OMOJIOTHH, METUITHE,
OHMOTEXHOJIOTHH

10

YMeHue co3gaBaTh COOCTBCHHBIC IHCBMEHHBIC M YCTHBIE COOOIICHHUS,
0000mas OMOJOTHYECKYI0 WH(POPMAIIUI0 M3 HECKOJIBKHUX HCTOYHHKOB,
IPaMOTHO MCIIOJIb30BATh MOHATHIHBIN amiapaTr OHOJIOTUN

[IpoBepsiembie anemenTsl coaepxanus (10 kmacc)

Kon [TpoBepsieMblii 37IeMEHT coJepKaHUs
1 buonorus xak Hayka
11 buonorust - Hayka o xuBoil mnpupoxae. Ponp Ouonorun B (HopMHUpOBaHUU
COBPEMEHHOM Hay4HOH KapTUHBI MHpa. CucTeMa GMOJIOrMYeCKUX HayK
1.2 Mertoabl Mo3HAHMS KUBOW HPUPOABI (HAOJIOJEHHE, SKCIIEPHUMEHT, ONHMCaHUE,
U3MepeHue, Kiaccuukaius, MOJEINpPOBaHUE, CTaTUCTUYecKas o00paboTka
JTAHHBIX )
2 JKuBble cucTeMBbl M UX OpraHu3anus
2.1 Xusele cuctembl (OMOCUCTEMBI) KaK MpeAMeT u3ydeHust Ouosoruu. CBoHCTBa
OuocucTeM U UX pazHoolOpasue
2.2 YpoBHH oOpraHuzanu OMOCUCTEM: MOJIEKYJISIPHO-TEHETHYECKHM, KIETOUHbIH,
OpraHU3MEHHBIH, MOMYJIALMOHHO-BUIOBOM, SKOCUCTEMHBIH, OMOChepHbIH
3 XUMHUYECKUH COCTAaB U CTPOEHUE KIIETKU
3.1 XUMHUECKUH COCTaB KIJIETKH. XHMHUYECKHE OHIIEMEHThI: MaKpO3JIEMEHTHI,

MHKpO3JIEMEHTHl. Bojma wu MuHepanbHble BemecTBa. @DOYHKIUMKM BOJBI U
MUHEPATBHBIX BEIIeCTB B KieTke. [lomaepxanue ocMoTuyeckoro Oaganca




3.2

benku. CoctaB M cTpoeHHe O€NKOB. AMHHOKHMCIOTBI - MOHOMEpHI OEJIKOB.
He3zameHuMble W 3aMEHMMbBIE AMUHOKHUCIOTBI. AMHHOKHUCIIOTHBI COCTaB.
VYpOBHM CTPYKTYpbI O€IKOBOI MOJIEKYJIbl (IEpBUYHAs, BTOPUYHAS, TPETHUYHAs U
YeTBEPTUYHAS CTPYKTypa). XHMHYECKHe CBOicTBa OenkoB. buonormueckue
byHKIIUHA OEIKOB.

®epMeHTHI - OMoJOrmyecKkue kKaranuzaropbl. CTpoeHue (epMeHTa: aKTHBHBIHN
HeHTp, cyOcTtpatHas crneuuduynocts. Kodepmentsl. Burtamuubsl. Omingus
(epMEHTOB OT HEOPraHUYECKHX KaTaTU3aTOPOB

3.3

VYrneBoasl: MOHOCaxapuabl (TII0K03a, pubo3a W Je30KCUpr003a), AUcCaxapHIbl
(caxapos3a, JaKTo3a) W HOJHCaxapuabl (Kpaxmaj, TJIMKOTeH, LeJUII0I03a).
Buonornyeckue GyHKINUU YTIIEBOIOB.

Jlumupmer:  Tpuraunepuabl, — crepounbl,  pochommnuasl.  mapodunsHO-
runpodoOHbIe cBoWcTBa. buonmormueckne ¢ynkumu nununos. CpaBHEHHE
YTJIEBOJOB, OCIIKOB M JIMIHJIOB KaK UICTOYHUKOB SHEPTUU

3.4

Hyxnennossie kucnorsl: JJHK n PHK. Hykieotuael - MOHOMEpBI HYKJIEHHOBBIX
kucnotr. Crpoenne u ¢ynkuuun [JIHK. Ctpoenne u ¢dynkuuun PHK. ATO:
CTpOCHUE U (PYHKIHH

3.5

[utosorus - Hayka o kierke. Kierounas teopusi. MeToapl H3ydeHus KIETOK

3.6

Knerka xak nenoctHas xuBas cucreMa. OOuLiue Npu3HAKU KJIETOK: 3aMKHYTas
HapykHasi MmeMmOpana, monekynsl JJHK kak renernueckuii ammapar, cucrema
CHHTe3a Oernka

3.7

Tumbl KIETOK: dyKapuoTH4ecKast U MpokaproTHueckas. OcOOEHHOCTH CTPOSHHS
npokapuotuyeckol  kietku. Kierounas crenka Oakrtepuii. CtpoeHue
yKapuOTUUECKOW KIeTKU. OCHOBHBIE OTIUYHS PACTUTEIILHOW, >XKUBOTHOW U
I'pUOHOI KIIETKH

3.8

IIoBEpXHOCTHBIE CTPYKTYpPBbl KIETOK - KJIETOYHAs CTEHKA, IVIMKOKAJIUKC, HX
¢dbyakuuu. [1na3zmarnueckas memOpaHa, ee cBoiicTBa U QyHKIMU. [{uTomnasma u
ee opraHousipl. OnHOMEMOpaHHBIE OPraHOMbI KJIETKH: HSHAOIUIa3MaTHYeCKas
cetp (OIIC), ammapar ['onbmxu, au30coMbl. [loTyaBTOHOMHBIE OpPTaHOUIBI
KJIETKM: MUTOXOHAPHUH, IaacTuabl. IIponcxoxieHrne MUTOXOHIPUN U IUIACTHL.
Buner miactua. HememOpaHHble OpraHOMIbI KJIETKH: pUOOCOMBI, KJIETOUHBIH
LEHTP, PECHUYKH, KI'YTUKU. DyHKIIMN OPraHOUI0B KIETKU. BKirtoueHus

3.9

SAnpo - perynasaTopHbiii LeHTp kieTkd. CTpoeHue sjpa: sijepHas 000JI0uKa,
KapHuoIlJla3Ma, XpOMATHH, SIIPBIIIKO. XPOMOCOMBI

3.10

TpaHcnopT BEMIECTB B KIIETKE

H(PBHCI[CHTGHBHOCTL KIICTKH

4.1

OOmeH BemiecTB, UIU MeTaboMM3M. AcCCUMIIALUS (TJIACTHUECKHA OOMEH) |
TUCCUMUIIALINAS (PHEPreTUYECKUii OOMEH) - JIB€ CTOPOHBI €IWHOTO IIpoliecca
MeTabonmu3ma. Tunbsl oOMeHa BEUIeCTB: aBTOTPO(MHBIN U rerepoTpodHbIi. Ponb
(depMEeHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPTHH B KIICTKE




4.2

dotocunTe3. CBeroBasi U TeMHOBas (aszbl poTocuHTe3a. Peaknuu porocuHTesa.
OddextuBHOCTh PoTOCHHTE3a. 3HAUeHUE (HOTOCUHTE3a JUISl KU3HU Ha 3eMile.
Bnusinue ycnmoBwii cpenbl Ha (OTOCHHTE3 W CHOCOOBI TIOBBIMICHHS €ro
IIPOYKTUBHOCTHU Y KYJIbTYPHBIX PACTCHUM.

XeMmocuHTe3. XEMOCHHTE3HPYIONHe OaKTepuH. 3HAueHHE XEMOCHHTE3a JIIs
JKU3HU Ha 3emJie

4.3

DHepreTuyecknii OOMEH B KJeTKe. PacimeruieHue BEIIecTB, BBIACICHHE W
AKKyMYJIUPDOBAaHHE OJHEPrUU B KJIETKE. OTambl 3JHEPreTHYecKoro OOMEHa.
['nmukonu3. bpoxkenne u ero Buabl. KHCIOpPOJHOE OKHCICHHE, WINM KIETOYHOE
neixanue. DPHEKTUBHOCTh YIHEPTETUYECKOT0 0OMEHa

4.4

Peakuuu marpuuanoro cuntesa. I'enernueckas nnpopmarms u JJHK. Peanuzanus
reHeTHuYecKoil uH@opMmaluu B KieTKe. |'@HeTH4ecKHil KO M €ero CBOICTBa.
Tpanckpumnus - marpuuneiid cuate3 PHK. Tpancnsmust - OmocuHTe3 Oenka.
KonupoBanue amuHokucnot. Posib pubocom B 6uocunTese Oenka

4.5

Hexnetounsie ¢opmbl xu3Hu - Bupychl. Vctopus otkpeitus BupycoB ([1.H.
WBanoBckuii). OcCOOEHHOCTH CTPOEHHUS M KU3HEAEATEIbHOCTH BHPYCOB.
baktepuodaru. bone3nu pacteHuii, >XMBOTHBIX M UEJIOBEKa, BHI3bIBACMbIC
Bupycamu. Bupyc mmmyHonedunurta yenoseka (BUY) - Bo30yaurens CIIM/a.
[TpodunakTuka pacnpocTpaHeHHsI BUPYCHBIX 3a00JIeBaHUN

Pa3zmHoxenue u HHAWBUAYAJIBHOC PA3BUTUC OPIaHU3MOB

5.1

KneTounslii UK, WIM JKU3HEHHBIA IWKI kieTku. MHTepdaza u MHTO3.
[Tpomieccrl, mpoTekatoniie B wHTepdasze. Perummkanus - peakius MaTpUIHOTO
cunte3a JIHK. Crpoenune xpomocom. XpOMOCOMHBII HAa0Op - KapHOTHII.
JuniouaHpli W TAlUVIOMJIHBIM ~ XPOMOCOMHBIE  HAOOpBL.  XpOMATHIBI.
[{uTosmoruyeckue OCHOBBI PA3MHOXKEHUS W HMHAWUBHUIYAJIBHOIO Pa3BUTHUSA
OpraHU3MOB.

Henenune kierku - muro3. Cramum mutosa. Ilpoueccsl, mpoucxondiue Ha
pa3HBIX CTAAUSAX MUTO3a. BUOTOrHYeCcKnid CMBICII MUTO3a

5.2

@opMbl pa3MHOXKEHHSI OpraHU3MOB: Oecrojoe W mojoBoe. Bunbl Gecrnosoro
pasMHOXKEHHUsS: JeJIeHHe HaJBOE€, IIOYKOBAHWE OJIHO- U MHOTOKJIETOYHBIX,
cropoobpa3oBaHue, BETreTaTUBHOE Pa3MHOKEHHE. HckyccTBeHHOE
KJIOHUPOBAHHE OPTaHU3MOB, €r0 3HaAUCHHE JJIs CENEKIIUH

5.3

[TonoBoe pa3MHOXKEHHE, €r0 OTIAMYHUS OT OECroI0ro.

Meiio3. Cramuu wmeiio3a. Ilporecchl, MpouCXonsdiMe Ha CTaAusIX Meno3a.
IToBenenne xpomocom B Menosze. Kpoccunrosep. buonormueckuii cmbici u
3Ha4YE€HHE Meno3a

5.4

["ameTorenes - mpoiiecc 00pa3oBaHMs TMOJOBBIX KJIETOK y KMBOTHBIX. [lomoBBIE
JKene3bl: CEMEHHUKU M SUYHUKUA. OOpa3oBaHHE M Pa3BUTHE MOJIOBBIX KIETOK -
ramer (crepmaTo3ou], SHIEKIeTKa) - cepMarorenes u ooreHe3. OcoOeHHOCTH
CTpOEHUS SUIEKIETOK U criepMaTo30u10B. OmnonorBopenue. [lapreHorenes

5.5

WnauBuayanbHoe — pa3BuTue  (OHTOTreHe3).  OMOpHOHalIbHOE  pa3BUTHE
(sMOpuorenes). Jranbl SMOPHOHAIBHOTO Pa3BUTHS Y MO3BOHOUYHBIX >KMBOTHBIX:




npoOieHue, racTpyisius, opraHoreHe3. IloctamOpuoHanbHOe pazBuTHe. TUIIBI
[OCTAMOPHUOHAIIBHOTO Pa3BUTHUSA: IPSAMOE, HENpsAMOe (JIMYMHOYHOE). BruusHue
Cpelibl Ha pa3BUTHE OPraHU3MOB; (PAKTOPHI, CIOCOOHBIE BBI3bIBATh BPOXKICHHbIE
YPOJCTBA.

Poct u pa3zButue pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHHUs: CTPOCHNUE CEMEHH,
CTa/IuU pa3BUTHUS

HaCJ'Ie,I[CTBeHHOCTI) 1 U3MCHYHUBOCTHb OPraHM3MOB

6.1

[IpenMer u 3amaun reHeTUKU. MicTopus pa3BUTUS T€HETUKHU. BKiiaa poccuicKux
U 3apyOexHBIX YyUYEHBIX B Pa3BUTHEC TCHETUKA. METONIbl TEHETUKHU
(rubpUIOTIOTUYECK U, UTOT€HETUYECKUH, MOJIEKYJISIPHO-TE€HETUYECKUIN).
OCHOBHbIE TEHETUYECKUE MOHATHS. |'eHeTHYecKasi CUMBOJIMKA, UCIIOJb3yeMasl B
CXeMax CKpellnBaHUN

6.2

3aKOHOMEPHOCTU HAcCJEIOBAaHMS IPU3HAKOB, yCTaHOBIEHHble [. Mennenem.
MonoruOpuaHoe CKpellMBaHUE. 3aKOH eauHOoOOpa3usi THUOPHUAOB IEPBOIO
nokoJjieHus. IlpaBuiio AOMUHUpPOBaHMS. 3aKOH paCUICIJICHUS IPU3HAKOB.
I'mnoresa uncrorsl ramer. [loJHOE M HEMOJIIHOE JOMUHUPOBAHUE.

JluruOpuHoe CKpelrBaHue. 3aKOH HE3aBHCHMOTO HACJEAOBAHHUS MPU3HAKOB.
[{uToreHeTHYECKHEe OCHOBBI JWTHOPUIHOTO CKpEHIMBAHUS. AHAIM3HPYIOIIEe
ckpemuBanue.  lcnonb3oBaHuME — aHANU3HUPYIOLIETO  CKpEIIMBaHUSA IS
OTIpeIeNIeHUs] TEHOTUTIA OCOOH

6.3

CuerutenHoe HacienoBanue npusHakoB. Pabora T. Moprana mo cuerieHHOMY
HaclleIOBaHUIO TeHOB. HapyieHue cLeIuieHuss Te€HOB B pe3yJsibTaTe
KPOCCHUHIOBepa. XpOMOCOMHAsi TEOpHUsl HACIIEACTBEHHOCTH. ['eHeTHueckue
KapTBHl.

I'enetnka moma. XpoMOCOMHOE ONIpeeNeHHe Ioyia. AyTOCOMBI U IIOJOBBIE
XpoMOCOMBI. ['omMorameTHble M reTeporaMmeTHsle opraHu3Mmbl. HacnenoBanue
IMPU3HAKOB, CHCIIJICHHBIX C ITOJIOM

6.4

N3menunBocTh. Buapl M3MEHUMBOCTH: HEHACHEICTBEHHAs W HAcJIeACTBEHHAS.
Ponp cpenpl B HEHAClEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPUCTHKA
MOAU(UKAIIMOHHOW W3MEHUYMBOCTU. BapuanuoHHBIM psj U BapualmOHHAs
kpuBasi. HopMma peakuuu npusHaka. KoandyecTBeHHbIE U KAU€CTBEHHBIE MPU3HAKU
U ux HopMa peakiuu. CBoicTBa MOIU(PUKAIIMOHHON N3MEHUNBOCTH

6.5

HacnencTBenHnas, wiM TEHOTUINIWYECKAs, W3MEHUYMBOCTh. KomOuHaTHBHAs
U3MEHUYUBOCTh. Meiio3 ¥ TONOBOM Mpolecc - OCHOBA KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTallMoHHas W3MEHYHBOCTh. Kiaccudukanuss MyTaruii:
T€HHbIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa M IpUYMHbI MyTauuii. MyrareHHbIe
(dakTophl. 3aKOH TOMOJIOTHYECKHUX PSAJIOB B HACIEICTBEHHON n3MeHunBocTr H.1.
BasuiioBa

6.6

I'enetnka wuyenoBeka. Kapuotun uenoBeka. OCHOBHBIE METOJIbI TE€HETHKHU
4eI0BeKa: TeHEAIOTHYCCKUH, OU3HEIOBEIH, UTOTCHETHUCCKU,
OMOXMMHUYECKHA, MOJNEKyIsIpHO-TeHeTHUeckuil. COBpEeMEHHOE OIpeeeHue
TCHOTHUIIA: TOJJHOICHOMHOC CCKBCHUPOBAHUEC, TCHOTUIIMPOBAHHUE, B TOM YHUCIIC C
noMoipio III[P-ananu3a. HacnencrBeHHble 3a0ojieBaHUS YEIOBEKAa: TI'CHHBIC




00s1e3HM, OOJIE3HU C HACIIEACTBEHHON NPEApacloyOKEHHOCTbIO, XPOMOCOMHBIE
O0one3znu. CoMaTuyeckue M TeHepaTHBHbIe MyTauuu. [IpuHLIMIBI 3710pOBOTO
o0Opa3a JKW3HH, JMArHOCTHKH, MNPO(UIAKTUKM M JIEYEHUS T'€HETHYECKUX
Oone3Hel. MeauKo-reHeTUUECKOE KOHCYJIbTUPOBAHNUE. 3HAUEHUE MEAULIMHCKON
TeHETUKU B NIPEIOTBPAILEHUH U JICYEHUH TeHEeTUYECKHUX 3a00JIeBaHuil uelioBeka

Cenexuus opraau3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenekiusi Kak HayKa M TPOIECC. 3apPOKJICHUE CENEKIMU U JIOMECTHUKAIUS.
Yuyenne H.M. BaBuioBa o0 T1ieHTpax MPOUCXOXKACHHS H MHOT000pa3us
KYJIbTYpPHBIX pacTeHuil. LIeHTpbl MpouCX0oxKACHUS JOMAIIHUX KUBOTHBIX. CopT,
opo/ia, ITaMM

1.2

CoBpeMeHHBIE METOJbI CEJICKIIMH. MacCOBbI M WHIWBHIYAIbHBIH OTOOpPHI B
CEJIEKIIMM pacTeHUH M XKUBOTHbIX. OIleHKa 3KcTephepa. biaM3kopoicTBeHHOE
CKpenuBaHue - WHOpuUAWHT. Yucrtas nauHusA. CKpelIMBaHWE YHUCTBHIX JIMHUH.
['ereposuc, unu rubpuaHas cwia. HepoacTBeHHOE CKpelllMBaHUE - ayTOPUJIMHI.
Otpanennas rulOpuauzanuss U ee ycnexu. VCKycCTBeHHBI MyTareHe3 u
MOJYYECHUE TMOIMUIIONAOB. JlOCTHKEHUS CENEKIMU PACTECHHM, >KUBOTHBIX U
MHUKPOOPTraHU3MOB

7.3

bruorexHonoruss Kak oOTpaciab IPOU3BOACTBA. ['€HHas WH)KeHepus. OTalbl
co3nanust pexomOuHantHoW JIHK u TpaHcreHHsix opranu3moB. Kierounas
nHxeHepus. Knerounsie KynpTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHUE PACTCHUM.
KiionupoBaHue BBICOKOIPOIYKTUBHBIX CEIbCKOXO3AUCTBEHHBIX OPTraHU3MOB.
Okonoruyeckue W 3Tthdeckue  npoodmembl. MO - reHeTHYecKH
MOIM(PULIPOBAHHBIE OPTaHU3MBbI

[TpoBepsiemble TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OCHOBHOMN
oOpa3oBaTenbHOU porpaMMel 11 kinacca

Kon

HpOBepHeMHe MNPEAMCETHBIC PE3YJIbTAThl OCBOCHUA OCHOBHOH

MIPOBEPSIEMOTO 00pazoBaTenbHON TPOTrpaMMBbl CpeIHETO 00IIero 00pa3oBaHus

pe3yibTaTta

CdopMupoBaHHOCTh 3HAHUW O MECT€ U POJM OHOIOTUHM B CHCTEME
HAy4YHOTO 3HAHHUS €CTECTBEHHBIX HAyK, B (POPMUPOBAHWUU COBPEMEHHOMU
€CTEeCTBEHHO-HAyYHOM KapTUHBI MHpPAa U HAYYHOTO MHPOBO33PEHHUS; O
BKJIaJIE POCCHUUCKUX U 3apyOekKHBIX Y4YEHBIX-OMOJIOTOB B pa3BUTHE
Ouonoruy; (QYHKIMOHAIBHONW TPAMOTHOCTH YeNOBEKa [UIS PpEIICHUS
JKU3HEHHBIX 337124

YMeHue packpbiBaTh coJiep’kaHue OMOJIOTMYECKUX TEPMHUHOB U MOHSITHIA:
BUJ, TOMyNALUS, TEHO(POHJ, IBOIIOLMS, IBUXKYIIHE CHIBI ((PaKTOpHI)
SBOJIONUH,  TPUCIIOCOOJIGHHOCTh  OPraHW3MOB,  BHJA000pa3oBaHUE,
IKOJIOTHYECKHE (PaKTOpPhI, JKOCHCTEMa, MPOAYIEHTH, KOHCYMEHTHI,
PEAYLEHTHI, IIENU TUTAHUs, HKOJOTHYECKas MHUpaMujia, OMOTeOoIeHO3,
ouocdepa




VMeHHe u3jarath OHOJIOTHYECKHE TEOpPHH (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKAsT TCOPHUs IBOJIIOIMU), 3aKOHBI U 3aKOHOMEPHOCTH
(3apompimieBoro  cxoxctea K.M. bBbspa, uyepemoBaHus — IUIaBHBIX
HanpaBieHud u myreid 3Bomonuu A.H. CeseproBa, ydeHus o Ouocdepe
B.U. BepHaackoro), onpeaeasTh IPaHUIbl UX MPUMEHUMOCTH K KHBBIM
cucTeMam

YMeHue BiajeTh METOAaMH HAYYHOTO IIO3HAHMS B  OHOJIOTHH
(HaONroICHHEe W OINMUCAHHE JKUBBIX CHCTEM, TPOIECCOB U SBJICHHIA;
opraHu3amnsi W  IPOBEACHHE  OHOJIOTHYECKOTO  JKCIEPUMEHTA,
BBIJIBMDKEHUE THUIIOTE3bI; BBISIBICHUE 3aBUCUMOCTH MEXIY MCCIEAYEMbIMU
BEJIMYMHAMU, OOBSICHEHUE TMOJYYCHHBIX PE3YJIbTaTOB, HCIOJIb30BAHHBIX
HAay4YHBbIX TOHSTUH, TEOPUH W 3aKOHOB, YMEHHME JeiaTh BBIBOJbI Ha
OCHOBAHUU TOJIYYCHHBIX PE3yJIbTATOB)

VYMeHHEe BBIICIATh CYIIECTBEHHBbIC MPU3HAKH CTPOCHHS OHOJIOTHYECKUX
00BEKTOB: BHJIOB, MOMYJISIHIA, POIYIICHTOB, KOHCYMEHTOB, PEIyILICHTOB,
OMOreOLEHO30B M IKOCHCTEM; OCOOCHHOCTH IMPOIIECCOB HACIEIACTBEHHOI
U3MCHYHBOCTH, €CTECTBEHHOTO oTbopa, BHJI000pa30BaHus,
HPUCIIOCOOJICHHOCTH OPTraHU3MOB, ICHCTBUS IKOJIOTHYECKUX (HAKTOPOB Ha
OpraHM3Mbl, MEPEHOCAa BEINECTB M IIOTOKA JHEPIrHM B IKOCUCTEMAX,
AQHTPONOTCHHBIX ~M3MEHCHHII B  JKOCHUCTEMax CBOCHl  MECTHOCTH,
KPYroBOpPOTa BEIIECTB M OMOT€OXUMUYECKHUX IIUKIIOB B Orocdepe

YMeHue IMPUMCHATDH IMOJIYYCHHBIC 3HaHUA JJIsA 00BICHEHHS
OMOJIOTMYECKUX MPOLIECCOB U SBICHUM, AN HPUHATHS MPAKTHYECKUX
pelIeHnii B MOBCEIHEBHOM >KM3HM B IIENSAX OOecredeHus: 0e30MacHOCTH
CBOETO 3JI0POBbsSI M 370POBbSl OKPY)KAIOUIMX JIO/IEH, COOIOJEHUS HOPM
IPAMOTHOIO TOBEACHUS B OKPYKAIOIIEW NPHUPOAHOW Cpele; NOHMMaHUE
HEOOXO/IMMOCTH HCIIOJIb30BaHMsI JIOCTUKEHUH COBPEMEHHOW OHOJI0ruu
JUISl PAlIMOHAJIBHOTO ITPUPOAOIIOIb30BAHMS

YMmenune peiaTtb JJICMCHTAPHBIC OHOJIOrTYECKHE 3aJa4u, COCTaBJIATH
CXEMEI IIEPCHOCA BCUICCTB U S9HEPIUU B SKOCHUCTCMAX (HCHI/I HI/ITaHI/ISI)

YMeHue BBINONHATE J1a00paTOpHbIe U MPAKTUYECKHUE PabOThl, COONIIOIATh
npaBuiia Ipu padboTe ¢ yueOHbIM U J1abopaTOPHBIM 000PYAOBAHUEM

YMeHue KpUTHUYECKH OLIEHMBAThb M HWHTEPIPETHPOBATh HH(POPMAIUIO
OMOJIOTMYECKOr0 COJIEpKAHUS, BKIIIOYAIOLIYIO NICEBAOHAYYHbIE 3HAHUS U3
paznuuHbIX HcToyHMKOB (CMM, Hay4dHO-TIOMYJSIpHBIE MaTepuabl);
paccMaTpuBaTh TJI00abHBIE HKOJOTHUECKHE MPOOIEeMbl COBPEMEHHOCTH,
(GbopMHUPOBATH 1O OTHOIIEHUIO K HUM COOCTBEHHYIO MTO3HITHIO

10

YMeHne co3naBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIICHWS,
00001m1ass OMOJOrMYECKYI0 HH(OPMAIMI0 U3 HECKOJbKUX HMCTOYHHKOB,
IPaMOTHO MCIOJIb30BATh MOHITUIHBIN armapaT OHOJIOTHH

IIpoBepsembie rneMeHTsI conepskanus (11 kmacc)




Kon

[IpoBepsiemMblil 21IeMEHT coAep KaHus

DBOJIIOLUOHHAS OUOIOrUs

11

DBOIIIOLIMOHHAS TEOPUS M €€ MECTO B OMOJIOTHU.

CBugerenbcrBa  3BodMoUMU.  [lasieoHTONIOrMYECKUE:  MOCIEA0BATEIBHOCTh
NOSBIICHUSI BUIOB B TAJCOHTOJIOTMYECKON JIETONMUCH, MEPEXOIHBIE (OPMEI.
buoreorpaduyeckue: cxonctBo u paznuuue GayH u GIOp MaTEpPUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M pa3INyus SMOPHOHOB Pa3HBIX BUIO0B
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AaHAJIOTUYHBIE,
pYAMMEHTapHbIE OpraHbl, aTaBU3MbL. MOJIEKYJISIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXaHM3MOB HACJIEJICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IyTeH y BCex
OpraHU3MOB

1.2

OpomononHast  teopuss Y. JlapBuna. I[lpeamocbuiku  BO3HUKHOBEHUS
JapBuHU3MA. J[BIOKyIIHME CHUIIBI SBOJIONUU BUIOB 1O JlapBuHY (M30BITOYHOE
Pa3MHOXCHHE TIPH OTPAHUYCHHOCTH PECYPCOB, HEOIpeaeeHHAs H3MEHYUBOCTD,
00opnba 3a cyliecTBOBaHUE, €CTECTBEHHBINH 0TOOD)

13

Cunrernueckass teopust sBomonuu (CTD) U OCHOBHBIE €€ MOJIOKECHHS.
MuxkposBostonus. [Tomynsiius kak e IMHUIA BUAA U SBOJTIOIUH

14

JBwxymme cuibl (pakTopsl) BOJIONMHM BHIOB B Tpupoae. MyTanmoHHBIN
npolecc U KOMOMHAaTHUBHAsE M3MEHUYUBOCTh. IlomymnsiioHHBIE BOJIHBI U Jpeid
reHoB. M3omsanust u murpanus. EctecTBeHHBIN 0TOOp - Hampapisiomui (hakTop
3BOJIIOLIUH. POPMBI €CTECTBEHHOT0 0TOOpA.

[Tprcnioco0NEHHOCT, OpPraHM3MOB KAk pe3ynbTar HsBojouuu. Ilpumepst
npucnoco0IeHni y opranu3MoB. ApoMop(o3bl U UAHOAANTALUY.

Bun u Bunoobpazosanue. Kpurepuu Buna. OcHOBHbIE (JOPMBI BUI00OPA30BAHHUS:
reorpau4eckoe, 3K0JI0rHuecKoe

1.5

MaxkposBomorss.  Dopmbl  dBomonMH:  QUIIETHYECKas,  JIUBEPreHTHas,
KOHBEpreHTHas, napauenbHas. HeoOpatuMocTs 3BOIIOUN

Bo3HuKHOBEHME 1 pa3BUTHE KU3HU Ha 3eMIie

2.1

JloHayuHbple TIPEACTABICHHMS O 3apOXKACHMM >KU3HHA. HaydHble rumoressl
BO3HUKHOBEHUS XHM3HM Ha 3emiie: abMoreHe3 M MaHcHepMus. XHUMHUYecKas
ABOJIIOLIMS. ODKCHEPUMEHTAIbHOE IOATBEPKACHUE XUMHYECKONW SBOJIIOIMH.
HauanbHble 3Tansl Ouosnoruuyeckoi spomounu. I'mnoreza PHK-mupa. Ilepsoie
KJIETKHM 1 UX 3BOMIOLMA. POPMHUPOBAHNE OCHOBHBIX I'PYIII )KUBBIX OPTraHU3MOB

2.2

PazButue xu3Hu Ha 3emiie mo 3paM M nepuonaM. Karapxeil. Apxelickas u
npotepo3oiickast dpbl. [lanmeo3oiickas 3pa W ee TepUOAbl: KEeMOPHICKUA,
OPIOBUKCKHUM, CUIYPUWCKHM, JIEBOHCKUH, KaMEHHOYIOJIbHBIM, IEPMCKUU.
Me3so30¥ickas 3pa 1 €€ Mepruoibl: TPUACOBBIN, FOPCKUA, MEJIOBOM.

KaitHo30iickass 9spa W ee MepuoAbl:  MAJNEOT€HOBBIM,  HEOTCHOBBIH,
AHTPOIOT€HOBBIM. XapaKTEepPUCTUKA KIUMAaTa M TeO0JOTHMYECKUX MPOILIECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEIHLHOTO U )KUBOTHOTO MUPA. ApoMop(do3bI y
pacTeHuil W KUBOTHBIX. llosiBIeHWE, pacuBET W BBIMHUPAHUE TPYII >KUBBIX
OpraHu3MOB




2.3

Cucrema OpraHM4eckoro Mupa Kak oOTpaxkeHue »HBoaound. OCHOBHbBIE
CHUCTEMAaTUYECKHE IPYIIIBI OPraHU3MOB

2.4

DOBojIONUs 4YeraoBeKa. AHTPONOJOTUSl Kak Hayka. Pa3BuTue mpeicTaBieHUN O
MPOUCXOKICHUHM YeloBeKa. MeToasl M3ydeHust aHTpororesesa. CxoacrBa u
pa3ianuurs 4eloBeKa U )KUBOTHBIX. CUCTEMAaTHYECKOE MOJIOKEHHE YEeTTOBEKa.
JBuxymue cuibl (pakTophl) aHTponoreHe3a. HacneacTBeHHAass U3MEHUMBOCTD H
ecTecTBeHHbIH 0TOOp. OOIIeCTBeHHBIH 00pa3 JKM3HU, W3TOTOBJICHHE OPYIUM
Tpy/la, MBIILJICHUE, PEUb

2.5

OCHOBHBIE CTaaUU M BETBU SBOJIIOIMU YEJIOBEKA: aBCTpajionuTeku, Yenosek
ymenbid, YenoBek mnpsmoxonsmuii, YenoBek HeanaepTtaibCkuii, Yenopek
pa3ymHbId. Haxoqku HMCKOMaeMbIX OCTAaHKOB, BPEMs CYIIECTBOBaHHS, 00JacTh
pacnpocTpaHeHus, 00beM roJIOBHOTO MO3Tra, 00pa3 XKU3HH, OPYIHUs

2.6

Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BPOINCOUHAs (€Bpa3Hiickas),
HErpo-aBCTPAIIONIHAS (3xBaTOpHAIbHASA), MOHTI'OJIOMTHAS (asmatcko-
amMepuKaHcKasi). YepTbl NIPUCIIOCOOJIEHHOCTH MPEACTaBUTENIEH YEIOBEUECKUX pac
K YCIIOBUSIM cyllecTBoBaHMs. EAMHCTBO yenoBeueckux pac. Kpuruka pacuzma

Opranu3Mbl U OKpYyXkarolas cpeaa

3.1

OKkojorusi Kak Hayka. 3aJayd U pasJieNbl 3KOJIOTMU. MeToabl 3KOJOTMYEeCKUX
UCCIIeIOBaHMM. DKOJoru4eckoe MUpoBo33peHue. Cpeapl 0OMTaHUSI OPraHU3MOB:
BOJ[HAs, HA3E€MHO-BO31yIIIHAs, TOYBEHHAs!, BHYTPUOPTraHU3MEHHAas

3.2

Oxkonorudeckue  (akropel. Kiaccupukamuss  IKOJIOTHYECKUX  (DAKTOPOB:
abuoTHyeckre, OWOTHYECKHE W aHTPOIOTrCHHbIC. JIelCTBUE HKOJIOTHYECKUX
(haKkTOpOB HA OPraHU3MBI

3.3

AbGuotnueckue (GaxkTopbl: CBET, TeMIepaTypa, BIaKHOCTb. DOTONEPUOIN3M.
[TpucnocoOneHnss OpraHU3MOB K  JEMCTBUIO  aOMOTHUYECKHX  (DaKTOpOB.
buonornueckne puTMbl

3.4

buotnueckue QaxTopsl. Buasl OMOTHYECKHX B3aUMOJEWUCTBUN: KOHKYPEHIIUS,
XUITHUYECTBO, TApa3uTU3M, MYTyallu3M, KOMMEHCAJIU3M (HaXJECOHUYECTBO,
KBapTHUPAHTCTBO), aMEHCalu3M, HeUTpaiu3M. 3HaueHHe  OMOTHYECKHUX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B IPUPOIHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKUE XapaKTCPUCTHUKHU MOomyJsIuu. OCHOBHEBIC ITOKa3aTeciin
MomyJadauuu: YUCJICHHOCTL, INIOTHOCTB, POKIAAEMOCTb, CMCPTHOCTb, IPHUPOCT,
MUTIpanus. I[I/IHaMI/IKa YHCJICHHOCTHU MOMMYJIALIUU U €€ PETyIAusd

Coo0111€ecTBa U DKOJIOTHYECKUE CUCTEMBI

CooOmiectBo opranu3moB - OwuoneHo3. CTpyKTypbl OHOILIEHO3a: BUAOBas,
NpOCTpaHCTBEHHas, Tpoduueckas (mumieBas). Buasl-nomuHantel. CBsi3M B
OuoreHo3e

4.2

Okosnoruyeckue cuctemMbl (3kocucremsbl). [loHstne 00 sKocuctemMe U
6uoreoneno3e. DyHKIMOHATbHBIE KOMIIOHEHTbI 3KOCHUCTEMBI: TPOIYLEHTHI,
KOHCYMEHTBI, peylieHThl. KpyroBopoT BeleCTB U OTOK SHEPTUU B IKOCHCTEME.




Tpoduyeckue (muuieBbie) YPOBHM SKOCUCTeMbl. [IWilleBble LEMW U CETH.
OCHOBHBIEC TIOKa3aTeNd 3KOCHUCTEMBI: OMoMacca, MPOAYKIHUS. DKOJOTHUYECKHE
NUPaMUJIBL:  TPOAYKLUMH, YHCIEHHOCTH, Ouomacchl. CBOICTBa 3KOCHCTEM:
YCTOHYHMBOCTD, CaMOperysius, pazsutue. Cykieccus

4.3

[IpupoaHbIe 3KOCUCTEMBL. DKOCUCTEMBI 03€p U PEK. DKOCHCTEMAa XBOWHOIO WIIU
LIMPOKOJIMCTBEHHOIO JIECa.

AHTpPONIOT€HHbIE 3KOCHUCTEMBI. ATPO3KOCHCTEMBI. YpOo3KOCHCTEMBI.
Bronorudeckoe u X03gHCTBEHHOE 3HAUEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak QaxTop ycroitumBoctu sSKkocucteM. CoxpaHeHue
OHOJIOrHYeCcKOro pa3HooOpasus Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouoctepe. ['panuubl, coctaB U CTPYKTypa
ouochepsl. XKupoe BemectBo U ero ¢yHkmuu. OcoOeHHOCTH OMochephl Kak
rio0anbHON JKOcHCTeMBl. JlMHaMu4eckoe paBHOBeCHE W OOpaTHas CBA3b B
ouoctepe. KpyroBopoTsl BemecTB M OMOr€OXMMHYECKHE IUKIBI 3JIEMEHTOB
(yrmepona, azota). 3oHaIBHOCTE Orochepsl. OCHOBHBIE OMOMBI CYIITU

4.5

UenosedecTBo B Onocdepe 3emin. AHTPOIIOTCHHBIE M3MEHECHHsI B Omocdepe.
['moGaibHbIC IKOJOTHUECKUE TPOOIJIEMBI.

OcHoBa palMOHAJIBHOTO  YIPABICHHUS MPUPOAHBIMH pecypcaMd U WX
ucnosb3oBanue. JloCTKeHHsI OMOJIOTHH U OXpaHa IPUPOIbI

Jlos

MPOBEJCHUS €AMHOIO TOCYAapCTBEHHOrO 3K3aMeHa Mo Ouonoruu (mamnee - EI'D mo
OHMOJIOTHH) HCIIONIb3YyeTCsl MepeueHb (koaudukaTtop) mpoBepseMbIXx TpeOOBaHUM K pe3ylbTaTaM
OCBOCHHSI OCHOBHOUM 00pa30BaTEIHbHOM MPOTrpaMMBbl CPEIHETO 001Iero 00pa3oBaHUsI U AJIEMEHTOB

COZIepIKaHusI.

[Tposepsiembie Ha EI'D o 6uonoruu TpedboBanms
K pe3yJbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTEIbHOM MpOrpaMmbl
cpenHero o01ero oopa3oBaHus

Kon

HpOBepHeMHe Tpe6OBaHI/I$I K IPpSAMETHBIM PE3YyJIbTaTaM OCBOCHUA

MPOBEPSIEMOTO | OCHOBHOM 00pa3oBaTeIbHON MPOrpaMMBbl CPEIHETO 001Iero 00pa3oBaHus

TpeboBaHuUs

1

CdopMUpoBaHHOCTh 3HAHUW O MeCTe€ WU POJU OUOIIOTUHM B CHCTEME
€CTECTBEHHBIX HayK, B dbopMHupOBaHUHT COBpPEMEHHOI
€CTECTBEHHOHAaY4YHOW KAapTUHBI MHUPA, B MO3HAHUU 3aKOHOB NPHUPOABI U
PEIICHUH KU3HEHHO BaXHBIX COLMAIBHO-ITHYECKUX, SKOHOMUYECKHX,
HKOJIOTMYECKUX TPOOJIEM YEeIOBEUYECTBA, a TAKXKE B PEIICHHH BOMPOCOB
paIMOHABHOTO TPUPOJIOIONIF30BaHNsA, B (POPMUPOBAHWUU IIEHHOCTHOTO
OTHONICHHUS] K TPUPOJE, OOIIECTBY, YEIOBEKY; O BKIAJe POCCHUUCKUX U
3apyOEKHBIX YUEHBIX - OMOJIOTOB B pPa3BUTHE OMOIOTUHI

Brnanenue cucreMoit 3HaHH 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHMSI,
UCTIONB3YEMBIX B OHOJIOTUYECKUX HCCIECIOBAHUSAX JKUBBIX OOBEKTOB U




sKocucTeM  (ONMCaHWe, W3MEpeHue, TMPOBEACHUE  HAOIIOJCHUN);
croco0amH BBISIBICHUS M OIICHKH aHTPOIIOT€HHBIX N3MEHEHHI B IPUPOJIE.
YMeHHe BbIIBUraTh TUIOTE3bl, MPOBEPATh HX HKCIEPUMEHTAIbHBIMU
cpeactBamu,  (GOpMYJIHpYs ~ Ieb  WCCIEAOBAaHHS,  aHAIM3UPOBATH
MOJIy4YEHHBIE PE3YJbTAThl U 1€TaTh BHIBOBIL.

BoisiBeHue  3aBUCMMOCTH  MEXIYy  HCCIEAYEMBIMH  BEIWYHMHAMH,
00BSICHEHUE TMOJTYYCHHBIX PE3yJIbTaTOB U (DOPMYIMpPOBAHUE BBIBOJOB C
HCIIOJIb30BAaHUEM HAay4YHBIX IIOHATHH, TEOPUHN U 3aKOHOB

YMeHue BIaieTh CUCTEMOI OMOJOTMYecKUX 3HAHUM, KOTOpas BKIIIOYAET:
OCHOBOIOJIaraoye OMOJI0rHueckue TEPMUHbBI U MOHATUS ()KU3HB, KJIETKa,
TKaHb, OpraH, OPTraHW3M, BHJ, MOMYJISIMSA, 3KOCHCTEMa, OWOIECHO3,
o6uocdepa; MeTaboIU3M, TOMEOCTa3, KICTOYHBIM UMMYHHUTET, OMOCHHTE3
Oenka, OHOIOJIMEDBI, JUCKPETHOCTD, caMOperyJIsius,
CaMOBOCIIPOU3BEICHHUE, HAaCJIEeACTBEHHOCTD, U3MEHYHUBOCTb,
HYHEPTrO3aBUCUMOCTH, POCT U Pa3BUTHUE);

Ouosornueckue Teopun: kiaetounas reopus 1. [lIBanna, M. Illneiinena, P.
BupxoBa; kioHanpHO-ceeKTUBHOTO uMMyHuTeta II. Opmux, W.N.
MeuHukoBa, XpoMOCOMHas Teopusl HaclieAcTBeHHOcTH T. Moprana, 3akoH
3apoabimieBoro cxoacrtsa K. bapa, sBomonumonnas teopust Y. [lapBuna,
CHUHTETUYECKasl TEOpUs HBOJIIOLMHU, TeopHs aHTponoreHeza Y. JlapBuHa;
teopust omoreorieHo3a B.H. CykadeBa; yuenne H.I. BaBmiioBa o nieHTpax
MHOT000pa3usi U MPOMCXOXKIEHUS KYJIbTYPHBIX pacTeHui, ydenue A.H.
CeBeprioBa O TyTSIX MW HampaBleHUAX OdBojdouuu, YydyeHue B.W.
Bephnanckoro - o 6uocdepe); 3akoHbI (€AMHOOOPA3Us MOTOMKOB TIEPBOTO
MOKOJICHHS, PAaCUICIUVIEHUs] NPU3HAKOB, HE3aBUCHMOIO HACIEIOBAHUS
npu3zHakoB ['. MeHaens; CUEIJIEHHOTO HAaclelIOBaHUs NPU3HAKOB U
HapylleHus crerieHus: reHoB T. MopraHa; rOMOJIOTHYECKUX PSIOB B
HacleaCTBEHHOM u3meHuuBoctM H.M. BaBuioBa; reHeTMyecKkoro
paBHoBecust J»x. Xapnu u B. BaiinOepra; 3apopsimeBoro cxojactsa K.
bapa; Ouorenernueckuii 3axon J. ['exkens, . Mronnepa);

MPUHIUIIBI (YUCTOTHI TAMET, KOMIUIEMEHTApPHOCTH);

npaBwia (MuHumyma FO. Jlubuxa, 3KOIOTHYECKOW MUpaMHIbI 4YHCE,
O1OMacchl U YJHEPTHUH);

runore3bl (koauepBaTHo A.M. Omnapuna, mepBuuHoro OynboHa JIxk.
Xonneitaa, mukpocdep C. dokca, pudo3uma T. Uek)

YMmenune peuaTtb ITOMCKOBBIC OHOJIOrYECKHUE 3aga4uu; BBIABJIATH
MNPUIUHHO-CIICACTBCHHBIC CBsA3U MCKAY HCCIICAYCMbIMU OMOJIOTHYECKUMH
06’BGKTaMI/I, nponeccaMm U SABJIICHUAMM, JC€JIaTb BBIBOJAbI WM IMPOTHO3bI HA
OCHOBAHUHU ITOJTYYCHHBIX PE3YJIbTATOB;

COCTaBJIATh T'CHOTHIIMYCCKHUE CXEMBI CKPCHIMBAHHA [JIS1 Pa3HbIX THIIOB
HACJICAOBaHUA IPU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMbI NEPCHOCA
BCIIECTB U DHCPIUH B OKOCUCTEMAX (HGHI/I IUTaHWs, ITMIICBBIC CeTI/I)

YMeHue ycTaHaBIMBATh B3aUMOCBSI3U MEXIY CTPOCHHUEM M (DYHKIIHSIMHU:
OPraHOMJIOB, KJIETOK pPa3HbIX TKAHEH, OpraHaMyd U CHUCTEMaMH OPTraHOB Y
pacTeHuM, >KMBOTHBIX W YEJIOBEKA; MEXKY dSTallaMu OOMEHa BEIECTB;
ATaraM KJIETOYHOI'O LMKJIA U KU3HEHHBIX LUKJIOB OPraHU3MOB; 3TallaMu




SMOpPUOHAIIBHOTO PAa3BUTHS; TEHOTHUIOM U (EHOTUIIOM, (EHOTUIIOM H
dakTopamMu cpeipl OOMTaHUS; MPOLECCAMH HBOJIONUH; JBHKYILIUMHU
CHUJIaMM  aHTPOIIOr€HE3a; KOMIIOHEHTAaMU Pa3jM4yHbIX JKOCUCTEM U
npUCNOCOOICHUSAMU K HUIM OPTaHU3MOB

YMeHue BT CYyIECTBEHHBIC TPU3HAKHU:

CTPOCHUSI BUPYCOB, KJIETOK MPOKAPUOT M IYKAPUOT; OJHOKIETOUYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BHJIOB, OHMOI'€OIIEHO30B, JKOCHUCTEM H
Oounochepsl; CTPOCHHS OPraHOB U CHCTEM OPraHOB PACTEHUH, KUBOTHBIX,
YEJIOBEKa; MPOIECCOB JKU3HEASATEILHOCTH, TPOTEKAIONIUX B OpraHU3Max
pacTeHUM, KMBOTHBIX M YEJIOBEKAa; OMOJOTMYECKHX IPOIIECCOB: OOMEHa
BelecTB (Merabomus3M), UWHPOPMALMM U TPEBpALICHUS OSHEPTHH,
OpoXeHHus, aBTOTPOGHOTO H  TETEPOTPO(GHOr0 THUIOB  MHUTAHHS,
dboTocHHTE3a W  XEMOCHHTE3a, MHUTO3a, MeHo3a, TaMmeToreHesa,

sMOpHOreHesa, HOCTAMOPUOHATIBHOIO ~ pa3BUTHS, pPa3MHOXKEHUS,
WHAMBUAYAJIbHOTO DPAa3BUTHUSL OpraHu3Ma (OHTOTEHe3a), B3aUMOJICHCTBUS
I'CHOB, reTepo3uca; JNeNCTBUN HCKYCCTBEHHOI'O orbopa,

CTaOUIIM3UPYIOLIETr0, JABWXKYIIET0O U Pa3pbIBAIOLIETO E€CTECTBEHHOIO
oTOOpa; aIOMAaTPUUYECKOr0 W CHUMIATPUYECKOTO0 BHI000PAa30BAHUS;
BIUSHUS JBMKYIIUX CHJI OBOJNIOIMM HAa TeHO(DOH] TOMYISAINY;
MPUCIIOCOOJICHHOCTH OPraHu3MOB K cpele OoOuTaHus, 4YepeaoBaHUs
HaIpaBJICHUN HBOJIIOIUH; KPYroBOPOTa BEIIECTB M TMOTOKA SHEPTHH B
9KOCUCTEMAX

ChopMUpOBaHHOCTH YMEHHUS  BBICIATH  CYIISCTBEHHBIC IPU3HAKH
BUPYCOB, KIETOK MPOKapHOT W OJYKAPUOT;, OJHOKJICTOYHBIX U
MHOTI'OKJICTOYHBIX OpPraHu3MoB, BHUIOB, 6I/IOFCOIICHO3OB U DKOCUCTEM,
0COOEHHOCTH TPOLIECCOB OOMEHa BEIIECTB M INPEBPALICHUs SHEPIUU B
KJeTke, (OTOCHHTE3a, IIJIACTUYECKOTO W DSHEPreThdeckoro oOMeHa,
XeMOCHHTE3a, MHTO3a, MeEiH03a, OIUIOAOTBOPEHUS, Ppa3BUTUS H
PasMHOXKEHUS, WHAWBUIYAIBHOTO pPAa3BUTHUSA OpraHu3Ma (OHTOreHes3a),
00prOBI 3a CYIIECTBOBAHME, €CTECTBEHHOIO OTOOpa, BHI000pa3oBaHMS,
OPUCHOCOOJICHHOCTH  OpPraHU3MOB K  cpele  OOWTaHMs, BIMSIHUA
KOMITOHCHTOB JKOCHCTEM, AHTPOIMOICHHBIX N3MEHEHHH B DJKOCHCTEMax
CBOEH MECTHOCTH, KpyroBOpOTa BELIECTB W TPEBPALICHUS HHEPIUU B
ouocdepe

YMeHue HUCHoib30BaTh COOTBETCTBYIOIIME apTyMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIUKY JIJISl JOKA3aTelbCTBA POJICTBA OPraHW3MOB
pa3HBIX CHUCTEMATUYECKHX TPYII; B3aHUMOCBSI3M OPraHU3MOB M CpPEJbl
oOWTaHUs; €IMHCTBA YEJIOBEYECKUX pac; HeOoOXOJUMOCTH 3I0POBOIO
o0Opa3a KH3HU, COXpaHEHHUS pPa3HOOOpa3usi BHUAOB U HKOCHUCTEM Kak
YCJIOBHSI COCYIIECTBOBAHUS MPUPOJIBI M UETIOBEYECTBA

YMeHne KpPUTHYECKH OICEHWBaTh HWHGOOpPMAIUI0  OMOJIOTHYECKOTO
COJIEpXaHUs; HHTEPIPETHUPOBATH HATUUYECKUE ACIEKThl COBPEMEHHBIX
WCCJICIOBAaHUI B OMOJIOTHH, MEAHUIIMHE, OMOTEXHOJOTUH, PacCMaTPUBATh
rI100aNbHBIE KOJOTHYECKHE MPOOIEMbI COBPEMEHHOCTH, (JOPMUPOBATH IO
OTHOIIIEHUIO K HUM COOCTBEHHYIO TO3HUITHIO




ITepeueHs 351€eMEHTOB coaepKaHMsl, TpoBepsieMblX Ha EI'D
1o 61onorun

Kon

[IpoBepsiemMblil 31IeMEHT coAep KaHus

buonorus kak Hayka. JKUBbIE CUCTEMBI U UX U3YYCHUE

11

CoBpemeHHast OHWOJOTHS - KOMIUIEKCHAss Hayka. buonmormdyeckue HayKu U
u3ydaemble UMHU TpoOsieMbl. DyHIaMEHTAIbHBIC, TPUKIAIHBIE W TIOUCKOBBIE
HAyYHBIC UCCIICIOBAHUS B OUOJIOTHH.

3HayeHue OWOJOTMH B (OPMHPOBAHUU COBPEMEHHOH €CTECTBEHHO-HAYYHOH
kapTuHbl mMupa. [Ipodeccuu, cBs3anHple ¢ Ouonorueil. 3HaueHUE OWOJIOTHH B
NPaKTUYECKON JIEATETBHOCTH 4YeJOBEKa: MEIUIIMHE, CEIbCKOM XO3SHCTBE,
MPOMBINIJICHHOCTH, OXPaHe MPUPOIBI

1.2

JKuBbie cucTemMBbl Kak MpeaMeT u3ydeHus Onosioruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHUYECKOT'O COCTaBa, JTUCKPETHOCTh M IIEJIOCTHOCTb, CJIOKHOCTh U
YHOOPSAOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, CaMOOpPTraHU3aLM,
CaMOBOCHPOU3BEICHUE, PA3/IPAKUMOCTh, UBMEHYMBOCTb, POCT U Pa3BUTHE.
YPpOBHM OpraHu3alvy KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHbIA, TKAHEBbIN,
OpTraHU3MEHHBIH, MONYJIALIMOHHO-BUIOBOA, 9KOCHUCTEMHBIH
(buoreonieHOTHYECKHIT), OnocdepHbiit. [Iporeccrl, MPOUCXOMANIUE B IKHBBIX
cuctemax. OCHOBHbIE MPHU3HAKU XUBOTO. JKH3Hb Kak ¢opMmMa CYIIECTBOBAHUA
MaTepun

1.3

Mertonsl Ouonorumdeckod Hayku. HaOmoneHue, HW3MEpeHHE, SKCIICPUMEHT,
cucremaruszauvs, MertaaHanu3. [loHsTMe O 3aBUCHMOM W HE3aBUCUMOM
nepemeHHou. IlnanupoBanne skcrepuMenTa. [loctaHoBKa M ITpOBEpKaA TUIIOTES.
HyneBas runote3a. Ilonstue BbIOOpKM M ee JocTOBepHOCTh. Pazbpoc B
Ouonornuyeckux AaHHbIX. OIllEHKa JOCTOBEPHOCTH IOJYYEHHBIX DPE3YJIbTaTOB.
[TpyunHBl MCKaXXEHUs PE3ylbTATOB JKclepuMeHTa. [IoHATHE CcTaTUCTHYECKOTO
TecTa

Kietka xax Omosornueckas cucrema

2.1

Knerka - cTpykTypHO-(QDyHKIIMOHAIbHAS €IMHMIIA KUBOTO. VcTOpUsST OTKpBITUS
kiaetku. Paboter P. I'yka, A. Jleenryka. Knerounas teopust (T. LlIBann, M.
[neinen, P. Bupxos). OCHOBHbIE MOJI0KEHUSI COBPEMEHHON KJIETOYHOU TEOPHUH.
Metoabl  MONEKYISpHOH M KJIETOYHOW  OMOJIOTMH:  MHKPOCKOIUS,
xpomatorpadusi, 3meKTpodope3, METOA MEUEHBIX aTOMOB, MU depeHIraIbHOe
HEHTPUPYTUPOBaHUE, KYIbTUBUPOBAHHUE KIIETOK

2.2

XVMHYECKUH COCTaB KJIETKU. Makpo-, MUKpO- U yJIbTPaMHUKPOIEMEHTHL. Bona u
€€ poJib KaKk pacTBOPUTEINs, peareHTa, y4acTHe B CTPYKTYPHUPOBAaHUU KIIETKH,
TEIUIOperynsiuuu. MuHepallbHble BEIIEeCTBa KJIETKH, UX OMOJOTHYECKas pOJlb.
Posib KaTHOHOB U aHUOHOB B KJIETKE.

Bbuonornueckue mnonumepsl. benaku. AMHMHOKHCIOTHBIH cOCTaB  OENKOB.
Ctpyktypsl OenkoBoil monekyinbl. IlepBuunas cTpykTypa Oenka, HenTHIHAs
CBA3b. BTopuuHas, TpeTHuHas, 4YEeTBEpTUYHas CTPYKTYpbl. JleHaTrypauus.




CaoiictBa 6enkoB. Knaccudukarnus 6enkoB. buonorndeckue GyHKIIUNA OEIKOB.
YrneBoapl. MoHOCaXxapuabl, JUCAXapHIbl, OJUTOCAXapUAbl U TOJIHCAXAPUIIBI.
OO0muii mnaH CcTpoeHus ¢ (PU3UKO-XMMHYECKHME CBOICTBA  YIJIEBOJOB.
buonorudeckne GyHKIIMN yTIIEBOJIOB.

Jlumuaer. TmapodunpHO-ruApOdOOHBIE cBoMcTBa. Kiaccudukanus aumumos.
Tpurnunepunsl, Gochonunuasl, BOCKH, cTepouabl. buonorndyeckue (yHKIUH
aunuoB. OO0IIMe CBOKMCTBA OMOJOTHYECKUX MEMOPAH - TEKy4eCTh, CIIOCOOHOCTH
K CaMO3aMbIKaHUI0, MOJTYIPOHUIIAEMOCTb.

Hyxneunoseie kucnorsl. JHK u PHK. CrpoeHue HyKJIEMHOBBIX KHCIOT.
Hyxneorunsl. [punnun komruiementapaoctu. [lpaBuno Yapradda. Ctpykrypa
JHK - nBoiinas crimpanb. MecTtoHaxoxaeHue u ouonornyeckue ¢pyakuun JJTHK.
Bunet PHK. ®@ynkuuu PHK B knetke.

Ctpoenne wmosekynbl AT®. Makposprudyeckue cBa3u B Moisiekyne ATO.
buonornueckue ¢pynkunn AT®. BoccTaHoBIEHHBIE IEPEHOCYUKH, WX (DYHKITHH
B KiieTke. CekBenupoBanue JHK.

CrpykTypHast Ouoyiorusi: OMOXUMHUYECKHE W OHMO(PU3MYECKHE HCCISIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYII

2.3

Tunel  KIETOK: 2yKapuoTHdeckas U Ipokapuorudeckas. CTpyKTypHO-
(GyHKIIMOHaIbHbIE 00pa30BaHUs KIETKHU.

CrpoeHue npokapuoTHueckoi kineTku. Kierounas cTeHka Oaktepuil W apxeil.
OCOOCHHOCTH CTPOEHHSI TEeTePOTPOPHONH M aBTOTPOPHOW NPOKAPUOTHIECKUX
KJIETOK. MecTO U poJib MPOKAPHOT B OMOLIEHO3aX.

Crpoenrie n (GyHKIMOHHPOBAHHE SYKAPHOTHYECKOW KieTKH. [lnasmarmdeckas
MeMmOpaHa (mnazmanemma). CTpyKTypa Iula3MaTH4ecKkoil MemOpanbl. TpaHcnopT
BEIIECTB dYepe3 IUIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIH  (nauddysus,
obneruenHass nupdy3usa), akTUBHBIA (TIEPBUYHBIA W BTOPUYHBINA aKTHUBHBIN
tpancnopt). [lomynponurnaemocts MemOpanbl. Pabota HaTpuii-KaJneBoro
Hacoca. DHJOLUTO3: MUHOLUTO3, (haronuro3. Ok3omuro3. KierouHas creHka.
Crpykrypa v QyHKIUU KJIETOYHON CTEHKU pacTeHUi, rpuOOB.

[Mutomnazma. Llurozons. Llurockener. [IBmxenue nutorazmel. OpraHouisl
kieTkd. OnHomMeMOpaHHbIE OpPraHOWIbl KJIETKU: SHJIOIMJIa3MaTHYecKas CeTh
(OIIC), ammapat ['onbkH, TU30COMBI, UX CTpoeHHe U (QyHKIMU. B3aumocsssb
OJIHOMEMOpaHHBIX OPraHOMAOB KieTKU. CTpoeHue TIpaHyJspHOTO PETUKYIyMa.
Cunte3 pactBopuMbIX OenkoB. CuHTE3 KIETOUYHbIX MeMOpaH. ['nmaakuit
(arpaHyJsIpHBIN) 3HOOMIA3MaTUYECKUl peTUKyiayM. CekpeTropHas (QYHKIUS
annapara ['onpmxu. TpaHcopT BelecTB B KJETKE. Bakyoinm pacTUTENbHBIX
kietok. Kiterounsnit cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKH: MUTOXOHJPUH, TUIACTUABI.

Crpoenue u (yHKIMM MUTOXOHJpUM M miacTuia. [lepBuuHble, BTOPUYHBIE U
CIIO)KHBIE  IUIACTUABI  (POTOCHHTE3UPYIOIIMX  JYKapuoT.  XJIOPOIUIACTBHI,
XPOMOIIIACTBI, JIEMKOIIACTHI BBICIINX PACTEHUM.

HememOpannbie opranHouasl kineTkd CrpoeHne M (YHKIUHM HeMeMOpaHHBIX
OpraHouioB KjieTku. PubGocombl. MuxpodunameHTbl. MBbIIIEUHbIE KIETKH.
MuxkpotpyOouku. Kierounsiit nentp. CTpoeHHe U JIBUKEHHE JKI'YTHKOB U
pecHudeK. MUKpOTpyOOUKH IUTOIUIa3MBbL. L{eHTproIib.

SAnpo. O6Gonouka sjpa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKK, UX CTPOCHUE U
byukuun. SAnepHelii O6enkoBblii MaTtpukc. [IpocTpaHcTBeHHOE pacmoiIoXKeHUe
XpOMOCOM B MHTep(a3HOM sijipe. benku xpomaTruHa - THCTOHBI.




Knerounsie BxmoyeHusi. CpaBHUTENbHAs XapaKTEPUCTHKA KICTOK SYKapuOT
(pacTUTENBHOM, Y)KUBOTHOM, TPUOHOI)

2.4

AcCUMWISILIMS U TUCCUMIJIALIUSA - JABE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIECTB: aBTOTPO(HBIA U reTepoTpodHBIA. YdacTHe KUCIOpPOoJa B OOMEHHBIX
mporeccax. DHEpPreTHYecKoe oOecredeHrue KieTKku: mnpeBpamnieHue ATD B
0oOMeHHBIX Tpoleccax. DepMEHTATUBHBIM XapaKTep peaklHil KIETOYHOTO
MeTtabonu3ma. DepMeHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEHUCTBUS.
Kodepmentsl. OTimuust pepMEHTOB OT HEOPraHUYECKUX KaTanu3atopoB. benku-
AKTHUBATOPbI U OEJNKU-UHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (EepPMEHTATUBHBIX
peaxiuii OT pa3IuYHBIX (PaKTOPOB.

IlepBUYHBIl CUHTE3 OpraHM4YecKux BemecTB B Kierke. dorocunre3. Ponb
XJIOpoIutacToB B mpouecce ¢GoTtocuHTe3a. (CBeroBas U TeMHOBast (a3bl.
[TponyktuBHOCTE (hOTOCHMHTE3a. BiusHUE pasmuvHbIX (PAKTOPOB HA CKOPOCTH
dorocunTe3a. 3HaueHue (HOTOCUHTE3A.

XemocuHntes. PaznooOpasue opraHnu3MOB-XeMOCHHTETUKOB: HUTPUPHUITUPYIOLITHE
OakTepuu, Keyne300aKTepuu, cepodaKTepuu, BOAOPOIHBIE OaKTepHH. 3HAUCHUE
XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Bunbl Opokenus. [IpoaykTel OpoxeHHs U UX
UCIIOJIb30BAHUE YEJIOBEKOM. AHA’pOOHBIE MHUKPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENN OOTIE3HEH.

AdpoOHBIC OpraHU3MBI. JTanbl dHEPreTHYecKoro oomMeHa. [1oaroTOBUTENbHBIMA
stan. [ TuKoau3 - 6ECKUCIOPOIHOE PACILETIIICHHE TIIFOKO3BI.

buosiornyeckoe OKHUCIEHHE, WM KIETOYHOE JbixaHue. Pojib MUTOXOHIpuUil B
nporeccax OHMOJIOTMYECKOro OKHUCJICHHUS. Huknuyeckue peaxiuu.
OxucnurensHoe ¢ochopunupoBanue. [Ipenmymectsa aspoOHOro Myt oOMeHa
BEIIECTB nepea aHadpoOHBIM. I (HEKTUBHOCTH IHEPrETHUECKOT0 OOMEHa

2.5

Peakuuu matpuyHoro cunresa. lIpMHIMI KOMIIJIEMEHTApPHOCTU B PEAKIUAX
MaTpUYHOTO  CHUHTE3a. Peanuzanuss ~ HacnencTBeHHOM — mHdOpManuu.
I'enernyeckuil kox, ero csoicrsa. TpaHckpumnuus - marpuusblii cuHTe3 PHK.
[TpyHIMIIBI ~ TPAaHCKPUMNIMHM:  KOMIUIEMEHTapHOCTb,  aHTUIAPAJJIEIbHOCTD,
aCUMMETPUYHOCTh. TpaHcimsuus U ee dTanbl. Ydactue Tpa”cnopTtHeix PHK B
O6uocunTe3e Oenka. YcinoBus OuocuHtesa Oenka. KoaupoBaHue aMHUHOKHCIOT.
Ponp pubocom B 6buocuHTe3e Oenka.

Opranuzaiys reHomMa y NpoKapuoT U 3yKapuoT. Peryisius akTHBHOCTH T€HOB y
npokapuot. ['unote3a omnepona (. XKakob, K. Mano). Perynsius oOMeHHBIX
MPOLECCOB B KieTKe. KileTouHbIi romeocTas.

Bupycsl - HekieTrouHble (OpMBI KM3HM M OOJMUraTHble MapasuTbl. CTpoeHue
IPOCTBIX U CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprodaros.

Bupychrie 3a0oneBanusi 4yenoBeka, ®KUBOTHBIX, pactenuit. CIIN]/, COVID-19,
COLIMAJIbHBIE U MEIULIMHCKHE MTPOOIIEMbI

2.6

Knerounsnii 1mki, ero mnepuoasl U perymsauus. HWuTtepdaza u  MHTO3.
OcobeHHocTH TpOIEeCcCOB, MpoTekaromux B uHTepdasze. [loaroroBka KiIeTku K
nenenuto. IlpecunTeTnueckuid  (MMOCTMUTOTHYECKU), CHHTETHUYECKUUA W
MOCTCUHTETUYECKUH (IPEMUTOTHUECKU) IeprUOoibl UHTEP(a3bI.

Matpuunslii  cuHre3 JHK-permmkanms. Ilpuanuner  permkanmun  JIHK:
KOMILUIEMEHTAPHOCTb, IIOJIYKOHCEPBATUBHBIM CHUHTE3, AaHTUIIAPAJUICIBHOCTD.




Mexanusm perukanuu JJHK. Xpomocomel. Ctpoenue xpomocom. Tenomepsl u

TenoMepasa. XPOMOCOMHBIM HA0Op KIETKH - KapuoTwm. JIUTUIOMJHBIA
rariouHbIl  Habopel XpomocoM. ['omonornynsie Xpomocombl. [losoBbie
XPOMOCOMBI.

[Jenenne xnerku - Muto3. CTaiuyu MHUTO3a M MPOUCXOJAIIME B HHUX IPOLIECCHI.
Tuner muto3a. KapuokuHe3 M IUTOKHMHE3. bHONOrM4eckoe 3HAYEHHE MHUTO3A.
Perymsanus MuroTHMUECKOro LHMKIa KieTku. I[Iporpammupyemas KieTouHas
ru0enp - arnonTos.

@DyHKIMOHAIbHAS TEHOMUKA

OpFaHI/I3M KaK OHOJIOTHYeCKas CHCTEMA

3.1

OOHOKIIETOUYHBIE, KOJIOHUAJIbHBIE, MHOTOKJIETOYHBIE ~ OpPraHu3Mbl U
MHOT'OTKaHEBBIE OPraHU3MBI.

@opMBI Pa3MHOXKEHHUS OPraHM3MOB: Oecrioyioe (BKIIFOYash BET€TaTHBHOE) H
nojoBoe. Buuel Gecrnonoro  pa3MHOXXEHUS: ITOYKOBAaHUE, CIOPYJIALMS,
dbparMeHTaIus, KIOHUPOBAHUE.

ITosoBoe pazmHoxeHue. IlonoBele keTky, win ramersl. Menos. Craguu meiosa.
IToBenenue xpomocom B Meiose. KpoccuHrosep. bruosorndeckuii CMbICI MeN03a
U TI0JI0BOTO Ipouecca. Meno3 ¥ ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[TpenzaponpiieBoe pasButue. ['amerorene3 y >kuBOTHBIX. IlosoBbie >kene3bl.
OOpazoBaHue W pa3BUTHE NOJOBBIX KIETOK. CrepMaToreHe3 M OOreHes.
CrpoeHue mnonoBbIX KiIeTOK. OIUIOAOTBOpEHHE U 3IMOPUOHAIBHOE pa3BUTHE
AKHUBOTHBIX. CIIOCOOBI OIUIOIOTBOPEHUS: HAPYXKHOE, BHyTpeHHee. [lapTeHorenes.
WnauBuayanbHoe pa3BUTHE OpraHu3MoB (oHToreHes). Craguu smMOpuoreHesa
JKUBOTHBIX (Ha mpumepe Jsarymku). Jpobnenwe. Tumbsl  apoOneHws.
OcoOenHocTH  JpoOJeHHUs ~ MIIEKONUTAIOIIMX.  3apOJBIIIEBbIE  JIMCTKU
(racTpymsiums). 3akiagka OpPraHoB W TKaHEW U3 3apOABIIIEBBIX JIMCTKOB.
B3aumHoe BiMsHHME dYacTel pa3BHBAIOIIETOCS 3apojbllia (3MOpHOHAIbHAS
UHAYKIMS). 3akiajka IjlaHa  CTPOEHUs  JKMBOTHOTO  KaK  pe3ysbTar
UEepapXUUECKUX B3aMMOJICHCTBUI reHoB. BiusHue Ha sMOpHOHATBHOE pa3BUTHE
pa3nuuHbIX (PAKTOpPOB OKpyKarouieil cpeabl. PocT u pa3sBUTHE KHBOTHBIX.
[ToctamOpuonaneHblii nepuoa. Ilpsimoe u Hempsimoe pas3BuTHe. PaszButue c
MeTamop$o30M y OE€CIIO3BOHOUHBIX M TTO3BOHOYHBIX KMBOTHBIX. broioruueckoe
3HAUEHUE MPSIMOrO0 M HENPSMOIO Pa3BUTHs, X PACIPOCTPAHEHUE B IPUPOJE.
Tunsl pocta XKUBOTHBIX. DAKTOPBI PEryiasiluu pocTa >KMBOTHBIX M YEJIOBEKA.
Craauu mocTAPMOPHOHATIBHOIO PA3BUTHUS Y JKMBOTHBIX M yesoBeka. Ilepnossl
OHTOI'€HE3a YEJIOBEKA.

PasmMHoXeHne u pasButue pacreHuil. ['ametrodputr u cmopodput. Meiio3 B
KU3HEHHOM TIuKiie pacreHuil. OOpa3oBaHue cmop B Tpolecce Menosa.
['amerorenes y pacteHuil. OIUIOZOTBOPEHHME U Pa3BUTHE PACTUTEIBHBIX
OpraHu3MoB. /[BoitHOE OMJI0OI0TBOpEHNE Y LIBETKOBBIX pacTeHuil. OOpa3oBaHue u
pa3BUTHE CEMEHHU. MeXaHN3MBbI PETYIISIUU OHTOTE€HE3a Y PACTEHUM U dKUBOTHBIX

3.2

HCTOpI/IH CTAHOBJICHUA W  Ppa3dBUTUA TI'CHCTHKW KaK HAYKH. OcHOBHBIC
T€HETUYECKHE MOHATHS M CHUMBOJBL 1 OMOJIOTMYHEIE XpOMOCOMBI, aJIJICJIBHBIC
T'CHBI, aJIbTCPHATHBHBLIC IIPHU3HAKH, )IOMHH&HTHBIﬁ u peHeCCHBHBIﬁ IIpU3HAK,
roMo3urora, rerepo3urora, 4YucCTas JHUHUA, FI/I6pI/IJIBI, TCHOTHII, (i)eHOTI/Il'I.
OcHOBHBIC METOAbI I'CHCTHUKU! T H6pH,Z[OHOTH‘lCCKHﬁ, UTOJIOT H‘ICCKHFI,




MOJ'IeKy.]'ISIpHO-FeHeTI/I“IeCKI/Iﬁ

3.3

Monorubpuanoe ckpemupanue. [lepBoiit 3akoH MeHzens - 3aK0oH eInHO00pa3us
ruOpuioB nepBoro nokosneHus. IIpaBuno nomMuHupoBanus. Btopoil 3akoH
MeHnnens - 3aKkOH pacIleIUICHHUs NPU3HAKoB. [lUTolornueckue OCHOBBI
MOHOTMOPUAHOTO CKpeluBaHus. ['urnores3a 4ucToThl ramMer.

AHanuzupyrolee ckpemuBaHue. IIpoMeXyTOuHBI XapakTep HacJIEOBAHMUS.
Pacmienienue npu3HaKkoB IIPY HEIIOJIHOM JIOMUHUPOBaHUHU.

Jurubpunnoe ckpemmBanue. TpeTuil 3akoH MeHfens - 3aKOH HE3aBUCHMOIO
HacleloBaHUs  Npu3HakoB.  LluTonoruuyeckne  OCHOBBI  JUTMOPUAHOTO
CKPEILMBAHHUS.

CuennenHoe HacinenoBaHue npusHakoB. PabGorel T. Moprana. CuenneHHoe
HACJICJOBAHWE T'E€HOB, HApYyIICHHUE CLEIUICHUS MEXKIYy TeHaMu. XPOMOCOMHas
TEOPHS HACJIEICTBEHHOCTH.

I'eneruka noma. XpOMOCOMHBIM MEXaHU3M OIPEIENICHHs Ioia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M TreTeporaMeTHbli moil. ['eHeTndeckas
CTPYKTypa IIOJOBBIX XpoMocoM. HacimenoBaHue NpHU3HAKOB, CLEIICHHBIX C
nosioM. I'eHoTun kak nemoctHas cucreMa. Ilneiorponus - MHOMKECTBEHHOE
JaeictBue resa. MHOXKECTBEHHBIM ajulenu3M. B3auMopelicTBHE HeaJlleNbHbIX
redHoB. Kommemenrapaocts. Dnucras. [lonumepus

3.4

BzaumopeiictBue reHoTMnma W cpenbl npu  GopmMupoBaHuU  (heHOTHMA.
N3MeHunBOCTh Ipu3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHBIC MTPU3HAKU. Buibl
M3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIEICTBEHHAsI.

MoaudukamonHas  M3MEHYMBOCTb. Poiib  cpeasl B (popMUpOBaHUU
MoudukanoHHoi u3meHunBocT. Hopma peakuuu npusHaka. BapuannoHHbIN
pan u BapuanuonHas kpuBas (B. Moranncen). CpoiicTBa Moau(UKAIIMOHHON
U3MEHYHBOCTH.

['eHoTunuueckass M3MEeHYMBOCTh. (CBOMCTBA TEHOTUIUYECKONW H3MEHUYHMBOCTH.
Buapl reHOTUTMYECKOM U3MEHYMBOCTH: KOMOMHATHUBHASI, MyTaIlHOHHAS.
KomOunatuBHass u3MEHYMBOCTh. Mei03 W TMOJNOBOM TMpoIecc - OCHOBa
KOMOWHATUBHOM W3MEHYMBOCTH. Pojb KOMOWHATUBHOW W3MEHYMBOCTH B
CO3/IaHUH T€HETUYECKOTO pa3HO0Opa3us B Mpe/esiax OJHOTO BU/IA.

MyTrauvoHHass HW3MEHYMBOCTh. BHAbl MyTalnMili: TE€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHbIE W HMHAYUUPOBaHHbIE MyTalUu. SfnepHble U
UTOIUIa3MaTuyeckue MyTtanuu. CoMaTuyecKkre W MoJjoBble MyTanuu. [Ipuannbl
BO3HUKHOBEHUsI MyTauuid. MyrareHbl M WX BJIMSHUE HA OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAllMOHHOTO TMpoIecca. 3aKOH TOMOJIOTMYECKHX PSJIOB B
HacnencTBeHHol n3meHunBocTH (H.W. BaBunos). BuesnepHas n3MeHYHBOCTh U
HACJIEJICTBEHHOCTD

3.5

Kapuotun uenoseka. MexayHapoaHas Iporpamma HUCCIEIOBaHUS TI'€HOMa
YCJIOBCKaA. MeTOJII)I N3YUCHUA T'€HCTUKHN YECJIOBCKA: FeHeaHOFquCKHﬁ,
OJIU3HEIOBBIH, LIUTOTE€HETUUECKUH, MOMYJISIIMOHHO-CTaTUCTUYECKHH,
MOJIEKYJIIPHO-T€HETUYECKH . CoBpemMeHHOE OnpeneseHue TeHOTHIA:
[IOJIHOTEHOMHOE CEKBEHHPOBAHME, FEHOTUIIMPOBAHUE, B TOM UYHUCIIE C ITOMOULIBIO
[M[P-anamu3a. HacneactBennble  3aboneBaHust  d4enoBeka. [eHHBIE U
XPOMOCOMHBIE 00J€e3HM  YeloBeKa. bonesnn C  HAacJIEeJICTBEHHOU
IIPEIPACTIONOKEHHOCTHI0. 3HAUEHNE MEUIIMHCKON T'€HETUKH B IIPEJOTBPAICHUN




1 JICUEHUH I'eHEeTHIEeCKUX 3a00JieBaHuil yeaoBeka. CTBOIOBEIE KIETKU

3.6

Jomectukanusa u cenekuus. 3apoKIeHUE CENEKLIHUU U JOMECTHKAlUU. Y4eHHe
H.1. BaBumoBa 0 ULEHTpax MPOUCXOXKICHUS W MHOroo0paszus KyJIbTYPHBIX
pacteHui. Ponb celleknuu B CO3aHUHM COPTOB PACTEHHUM M MOPOJ KUBOTHBIX.
Copt, mopoaa, mTaMM. 3aKOH TIOMOJIOTMYECKHX pAJOB B HACIEICTBEHHOU
u3menunBoctu H.W. BaBuioBa, ero 3naueHue it CEIEKIIMOHHON paOOTHI.
Metoapl ceneKImMOHHONW paboThl. VICKycCTBEHHBIM OTOOp: MAacCOBBIM U
VHIUBUYAJIbHBIM. Dramsl KOMOWHAIIMOHHON CCJICKIIUH. Hcnriranue
npou3BouTeNeil Mo MoToMcTBY. OTOOp N0 TEHOTUIY C IOMOIIBIO OIEHKU
dbeHoTHIIa TOTOMCTBA U OTOOP 0 TeHOTHUITY ¢ Iomolkio aHanuza JJHK.
HckyccTBeHHBINM MyTareHe3 Kak METO/1 CeNEKIIMOHHON paboThl. PagnanuonHslii u
XUMHUYECKHM MyTareHe3 Kak WCTOYHHUK MYTaluid y KYJIbTYpHbIX (GopM
opranusmoB. lcrosnb3oBaHME TI'€HOMHOIO PENAKTUPOBAHUS U METOJOB
pexomOunanTHbIX JIHK 17151 monydenust ucxoiHoOro Matrepuana ajsi CeNeKINHU.
[Tonyuenue nonumuon1oB. BHyrpuBuaoBas rudpuausanus. bauzkopoacrsenHoe
CKpelmuBaHue, wWid UHOpuauHr. HepojcTBeHHOE  CKpelIMBaHHME,  WIU
ayrOpuaunr. lerepo3uc W ero mnpuyuHBL. Vcrmonmp3oBaHWE reTepo3uca B
ceneknuu. Otnanennas rudpunuzanud. [Ipeononenne Gecruioaus MEXBHUIOBBIX
ruOpuoB. JIOCTHKEHHS CENIEKIINU PACTEHUI U KUBOTHBIX

3.7

OOBeKThl, HCIOJIb3yeMble B OHOTEXHOJOTHM, - KIETOYHbIE U TKaHEBbIE
KYJIbTYpbl, =~ MHKPOOPTraHHM3MBbI,  HUX  XapaKTEPHUCTHKA. TpanuunroHHas
OMOTEXHOJIOTHs:  XJIeOONeUYeHUe, IMOJydYeHHEe KHCIOMOJIOYHBIX IPOJYKTOB,
BUHOJene. Mukpoouonorndeckuid cuHTe3. OOBEKTHI MHKPOOHOIIOTHYECKUX
texHosioruil. [IponsBoacTBo 6enKka, aMMHOKUCIOT U BUTAMUHOB. MckyccTBEHHOE
OIUIOJOTBOPEHHE. PEKOHCTPYKIMSA SMUEKIECTOK W KIOHUPOBAHUE IKUBOTHBIX.
MeTon TpaHCIUIaHTaLUH SIIEP KIIETOK.

XpOMOCOMHAasi M TEHHas WHXeHepus. VICKyCCTBEHHBI CHHTE3 T€Ha U
KoHcTpyupoBanue pekomOuHantHbiXx JIHK. JlocTmxkenus u mepCHeKTHUBBI
XpPOMOCOMHOW W TE€HHOW WH)XEHepuu. MeauuuHcKue OHOTEXHOJIOTHH.
Hcrnonb30BaHHE CTBOJIOBBIX KIIETOK

Cucrema u MHOFOO6pa3I/Ie OpraHu4eCKOro Mmupa

4.1

buonornueckoe  pasHooOpazue  opranusmMoB.  CoBpeMeHHas  cHCTEMa
opranuyeckoro wmwupa. [lpuHnumnsl kinaccudukanuu opraHu3MoB. OCHOBHBIE
CHCTEMATUYECKHUE TPYIIIbI OPTaHU3MOB.

OCOOCHHOCTH CTPOCHUSI U JKU3HEACSITEIBHOCTU OJHOKJIETOYHBIX OPTaHU3MOB.
baktepuu, apxeu, 0JIHOKIETOUYHbIE TPUOBI, OJHOKIETOYHbIE BOJOPOCTH, APYTUe
npotuctel.  KonoHManbHble ~ OpraHu3Mbl.  J[BUKEHHE  OJHOKIETOYHBIX
OpPraHU3MOB: aMeOOHMIHOE, KI'YTUKOBOE, PECHIUYHOE. 3alllUTa y OJHOKIETOUHBIX
OpraHu3MoB. Pa3aApakMMOCTh y OJTHOKJIETOUYHBIX OPTaHU3MOB. TaKkCHCHI

4.2

MHOrokJIeTOUHblE  pacTeHusa. B3aumMocBA3b  4acT€d  MHOTOKJIETOYHOTO
opranusma. TKaHU, OpraHbl U CUCTEMbI OPraHOB MHOT'OKJIETOYHOTO OpPraHU3Ma.
Opranusm kak enuHoe neinoe. TkaHu pacTeHuil. THIBI PacTUTENBHBIX TKaHEH:
oOpa3oBaTenbHas, IOKPOBHAs, TPOBOMAIIAS, OCHOBHAs, MEXaHHYECKasl.
OcobenHoctr cTpoeHus1, PYHKIIUNA U PACTIONIOKECHHS TKAaHEH B OpTaHax PacTCHHI




4.3

BereraTtuBHbIe U TeHEpaTUBHBIE OpPraHbl pacTeHUid. YHKIIMU OPTaHOB U CUCTEM
opranoB. Kapkac pacrenuid. J[BUKEHHE MHOTOKJIETOYHBIX PACTECHUM: TPOIHU3MBbI
u Hactuu. [lorionieHue BOJbI, YIIEKHCIOrO Ta3a M MHHEPAJbHBIX BELIECTB
pacrenusivu. [{pixanue pactenuit. Auddysus razoB uepe3 NOBEPXHOCTH KIETKH.
TpancnopTHble cuctembl pacTeHuil. Beiaenenue y pacreHui. 3ammra y
MHOTOKJIETO4YHbIX pacTeHuid. Kytukyna. CpencrtBa NacCUBHOM M XMMHUYECKOH
3amuThl. ODUTOHLIUIBL.

Pazgpaxxumocts U perynsuus y OopranusMoB. PaznpaxumocTs u perynsauus y
MHOT'OKJIETOYHBIX pacTeHH. POCTOBbIE BellecTBa U UX 3HAUECHHE

4.5

MHOIOKJIETOYHBIE  JKMBOTHBIE. B3auMOCBA3b  YacTeli  MHOTOKJIETOYHOI'O
opranusma. TkaHM, OpraHbl U CUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
OpranusM kak enuHoe 1enoe. ['omeoctas. TkaHu )KMBOTHBIX W YeslOBEKa. THIIbI
JKUBOTHBIX TKaHEH: SMUTENuaIbHasl, COCIWHUTEIbHAs, MBbIIICYHAs, HEPBHAS.
OcoOenHoctu CcTpoeHHs, (YHKIUH U PpacloONOKEHHUS TKaHEH B opraHax
’KHBOTHBIX M 4Y€JIOBEKA

4.6

Oprasbl U CUCTEMBI OPraHOB KUBOTHBIX. DYHKIIMN OPraHOB U CUCTEM OpPIraHOB.
Omnopa Tena opranu3moB. CKeneTsl OJHOKJIECTOYHBIX M MHOTOKJIETOYHBIX
XKUBOTHBIX. HapyxHblit 1 BHyTpeHHUIl ckeneT. CTpoeHUEe W TUIBI COEAMHEHUS
KOCTEH.

JIBIKEHHE MHOTOKJIETOYHBIX JKMBOTHBIX. [luTaHme >kuBOTHBIX. [luTanue
MIO3BOHOYHBIX )KMBOTHBIX. /IpixaHne ®uBOTHBIX. KoxHoe npixanue. XKabepHoe u
JIETOYHOE JIbIXaHHE.

JlpIxaHue TO3BOHOYHBIX JKMBOTHBIX. DBOJIIOIMOHHOE YCIOKHEHHE CTPOCHUS
JIETKUX MO3BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas cucTeMa 4ejoBeKa. MexaHu3M
BEHTWISIIUHM JIETKMX Y NOTHI W MIICKONUTAIOMUX. TpaHCIOPT BEIIECTB Yy
OpraHu3MoB. TpaHCHOPT BEIIECTB Yy >KMBOTHBIX. KpoBeHOCHas cucrema u ee
opranel.  KpoBeHocHass  cucTemMa  TMO3BOHOYHBIX  KHBOTHBIX.  Kpyrm
KpPOBOOOpAIIEHUsI. DBOJIOIMOHHBIE  YCIIOKHEHHSI CTPOSHHS KpPOBEHOCHOM
CHCTEMBI MO3BOHOYHBIX XMBOTHBIX. BblieneHue y opranusmoB. Beiienenue y
®HUBOTHBIX. CokpaTutenpHble Bakyond. OpraHsl BbieieHHs. CBS3b IMOJIOCTH
TeJla ¢ KPOBEHOCHOM M BBIJEIUTENBHON CUCTEMaMU. BrijieneHre y mo3BOHOUHBIX
KUBOTHBIX. 3allUTa Yy MHOTOKJIETOYHBIX JKHBOTHBIX. [IOKpOBBI W WX
NpOM3BOJIHBIE. Pa3paXMMOCTh M PEryisiivsg y OopraHusmoB. Paznpaxkumocts y
OJTHOKJICTOYHBIX OpTraHU3MOB. TakCUCHl. Pa3apaXMMoCTh W perysmus y
MHOT'OKJIETOYHBIX pacTeHUi. POCTOBbIE BellecTBa U MX 3HaYEHUE.

HepBHas cuctema u pediaekTopHas peryisiiusi Y MHOTOKIJIETOYHBIX JKUBOTHBIX.
HepBHas cucrema 1 ee 0TJebl. DBOJIIOLIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM
CHCTEMBI y KHUBOTHBIX.

Pa3zpaboTka anroputMoB U mporpamm i 3((eKTHBHOM (YHKIHOHATBHON
AQHHOTAIlMM  T€HOMOB,  TPAaHCKPHUIITOMOB,  ITIPOTEOMOB,  METa0OJIOMOB
MHUKPOOPIaHU3MOB, PACTEHHI, )KUBOTHBIX U Y€JIOBEKa

OpFaHI/I3M YCJIOBCKA U €TI0 3I0POBLE

5.1

Opranbl ¥ CUCTEMBI OpraHoB 4esoBeka. OTAesbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX
KHUBOTHBIX. Peduiekc u pecdnexkropHas nyra. besycrnoBHble U yCIIOBHBIE
peduekcol. ['ymopalibHass peryiasuus W JHIOKPHUHHAs CHCTEMa >KUBOTHBIX H
yenoBeKa. JKene3pl 3HIOKPUHHON CUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB.




B3aumocBs3p HepBHOW U SHAOKPUHHOM cucteM. ['unoTanamo-runodusapHas
cucrema. Pedexc u pedaexropnas ayra. bezycioBHbIie U yCIOBHBIE pedIeKCh

5.2

3ammura opranuzma ot Oone3Hel. iMmmyHHasi cucreMa uenoBeka. KieTouHbril u
TYMOpaJIbHBIA HMMMYHUTET. BpOXICHHBIH, NPHOOPETEHHBIA crerupuIecKuit
UMMYHUTET. Teopust KiIoHaIbHO-celnekTuBHOro ummynurera (I1. Dpmux, O.M.
bepuner, C. Tonerasa). BocnamurenbHble OTBETHI OpraHu3moB. Poub
BPOKICHHOI'O UMMYHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHUIl

5.3

KpoBenocHast cuctema u ee opranbl. Cepaile, KPOBEHOCHbBIE COCYIbl U KPOBb.
Kpyru xpoBooOpamienus. Pabota cepama u ee perymnsus

5.4

Jpixanue yenoseka. uddysus ra3oB uepes moBEepXHOCTh KIETKU. JlpIxaTenpHas
cUCTeMa d4esjoBeKa. JlpIxarenabHass IOBEPXHOCTh. Perymsmuss  AbIXaHWs.
JIpixaTenbHble 00bEMBI

5.5

[TumeBapuTenpHas cuctema ueioBeka. OTaenbl MUIIEBAPUTEIBHOTO TpaKTa.
[TumeBapuTenbHble  JKene3bl.  BHYTpPUIIONOCTHOE W BHYTPHUKJIIETOYHOE
MUIIEBAPEHUE

5.6

[ToxpoBbl U ux mnpowusBojaHble. Opranbl BbiaeneHus. llouku. CrpoeHue u
dyHkronupoBanue HedpoHa. OunbTpanys, cekpenns 1 00paTHOE BCaChIBAaHHE
KaK MEXaHU3Mbl paObOThl OpraHoB BblesieHus1. OOpa3oBaHUE MOYH Y YEIOBEKA

5.7

I[BI/DKGHI/IG yeJIoBeKa: MblicuHas cucrteMma. CKeJIeTHBIC MBIIIObLI U HUX pa60Ta.
CTpOCHI/IC N THUIIBI COCAMHCHUA KOCTeH

Teopnﬂ 3BOJIIONMHU. Pa3BuTHE )XHU3HU Ha 3emie

6.1

OpomtonmonHas  Tteopust Y.  JlapBuna. Ilpennocbulk  BO3HHUKHOBEHHUS
napsuHM3Ma. JKn3Hb U HayuyHas aedarenbHocTh Y. JlapBuHa.

JIBuokymie cuibl 3BonmonuK BUAOB 1o Y. /lapBuHy (BbICOKas MHTEHCUBHOCTb
pPasMHOXKEHHUs OpPraHU3MOB, HACJEICTBEHHAas W3MEHYMBOCTb, Oopbba 3a
CYIIECTBOBaHHE, ECTECTBEHHBIN 1 HCKYCCTBEHHBINH 0TOOD).

Odopmnenne cunrernyeckoit Teopuu sBomonuu (CTI). HeitrpanbHas Teopus
sBomroIr. CoBpeMeHHasi IBOJIIOIMOHHAST OUOJIOTHs. 3HAYEHUE DBOJIIOIMOHHON
Teopuu B (GOPMHUPOBAHUN €CTECTBEHHO-HAYYHON KapTUHBI MUpa

6.2

[Tomynsiuust kak dleMeHTapHas eIuMHuLa 3BoJoUMU. COBpPEMEHHBIE METOMBI
OLICHKM TE€HETUYECKOro pPa3HooOpaszusi M CTPYKTyphl mnomynsuuid. M3meHeHue
reHooHJa TOMYJALMM KakK 3JEMEHTapHOE SBOJIIOLIMOHHOE SBJIEHUE. 3aKOH
reHernyeckoro pasHoBecus Jlx. Xapau, B. BaitnOepra.

OnemeHTapHble (akTOpbl (IBMXKYIIME CHJIBI) 3BOJIONMHM. MyTallMOHHBINA
npouecc. KomOunatuBHasi u3MeHuuBOCTh. [Jlpeid TeHOB - ciydaiiHble
HEHAINlpaBJIEHHbIE HM3MEHEHUs YacToT ayvleNnedl B mnomymauusax. OPdext
OCHOBATEJIA. Murpanuu. N3onsuus MO YJISALIAN: reorpaduueckas
(mpocTpaHCTBEHHAas ), Oronoruyeckas (penpoayKTUBHAS).

EcrectBeHHblil oTOOp - HampaBisoomuid  ¢akrop ABomonUH.  DOpMBI
€CTeCTBEHHOr0 0TOOpa: JBHWXKYIIMH, CTaOWIM3UPYIOUINH, pa3phIBAIOLINMA
(nu3pyntuBHbIN). [TonoBoit oTOOD.

[IpucnocoOIeHHOCTh ~ OPraHM3MOB  KaK  pe3yiapTal  MHUKPOIBOJIIOLIMH.




Bo3HukHOBeHHE — mpucnocoOiieHud y  opraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. [Ipumepsl npucnocoOneHuil y opranu3zmMoB. OTHOCUTEIBHOCTh
MPUCTIOCOOTICHHOCTH OPraHU3MOB.

Bun, ero xpurepum u CTpyKTypa. BumooOpazoBaHme Kak pe3yibTaT
MUKpO3BOIIOIUHU. M3omsmus - kiodeBod ¢akrtop BupoodpasoBanus. [lytu u
CrocoObI BHUI000pa30BaHUS: aJUTONaTPUUECKOe (reorpaduueckoe),
CUMITaTpUYECKOe  (PKOJOTHYEecKOoe),  "MrHoBeHHoe"  (TIOJUILIOWIU3AIlHs,
rulOpuau3anys). JuTenbHOCTh HBOIIOIMOHHBIX IPOIIECCOB.

Mexanu3mbl (GOpMUPOBAHUS OMOIOTUYECKOTO Pa3HOO0pa3usl.

Posib 3BOMIOIIMOHHON OHONOTHM B pa3pabOTKE HAYYHBIX METOIOB COXPaHEHUS
O6uropazHoo6pazus. MUKpPOIBOIIONUS M KOIBOJIOIUS MAPA3UTOB M HUX XO35EB.
Mexanu3Mmbl (HOPMUPOBAHHS YCTOHUMBOCTH K aHTUOMOTHKAM H CIIOCOOBI 60pHObI
C Hei

6.3

Metozbl U3ydeHHsT MaKpO3BOMIONHHU. [1alleOHTONOrHYECKUE METOAbl U3y4YCHHS
sosmonnu. [lepexomabie hOpMBI 1 PHIIOTEHETUYECKHE PSRl OPTAHU3MOB.
buoreorpadudeckue meToibl u3ydeHus 3Bostonuu. CpaBuenue ¢Gruopsl u dhayHbl
MaTEpUKOB U OCTPOBOB. broreorpaduueckue obdnactu 3emid. BUIBI-9HACMHUKYT U
PEITUKTHIL.

DOMOpPHOJIOTUYECKHE ¥ CPaBHUTEIHHO-MOP(]OIOTHUECKHEe METOABl HW3YYCHUS
9BOIOIUH. ['eHEeTHYeCKne MEXaHW3Mbl DBOJIOIMH OHTOTCHE3a M IOSBICHUS
OBOJIIOIIMOHHBIX ~ HOBIIECTB. | OMOJIOTWYHBIE W  AHAJIOTHYHBIC  OPraHBI.
PynmumeHTapHble  OpraHbl W aTaBU3Mbl.  MOJIEKYJISIPHO-TCHETUYECKUE,
OMOXMMHYECKHE H  MaTeMaTHYeCKHEe  METOJbl  HM3YUCHHUS  DBOJIIOIIHH.
['omonoruynbie reHsl. COBpeMEHHBIE METOJbI MOCTPOCHUS (UIOTCHETUYECKUX
JIEpPEeBbEB. XPOMOCOMHBIE MYTAIIUU M 3BOJIOIUS TEHOMOB.

OO6mue 3akoHOMepHOCTH (TpaBuiia) 3BoJOLKMUA. HeoOpaTHMOCTh 3BOIOIHH.
AnanTtuBHas paguanys. HepaBHOMEPHOCTh TEMIIOB SBOTFOITUN

6.4

Hayunbple runote3sl MpPOUCXOXAECHUS JKU3HM Ha 3emie. AOuUOreHes H
naHcrepmus. JloHaydHbIe PEICTaBICHHS O 3apOXKIACHUH JKU3HU (KPEAMOHU3M ).
I'unores3a MOCTOSIHHOTO CaMO3apOKIAEHUS KU3HU U €€ ONPOBEPKECHHUE OIBITaMHU
®. Pemn, JI. Cnamnanumanu, JI. Ilacrepa. IlpoucxokneHuwe >KuU3HH U
acTpoOHoJIOTHS.

OcHOBHBIE 3Tanbl HeOpraHuueckoi 3pomronuu. [lnanerapHas (reojoruueckas)
IBOJIIOLIMS. XHUMHYECKass HBOJIOLMA. AOHOTEHHBIM CHHTE3 OpraHM4ecKHX
BemecTB U3 Heopranumdeckux. Ompir C. Mumnepa u I'. FOpu. OGpa3zoBanue
noauMepoB u3 MoHomepoB. KoauepBaTtHas runore3a A.M. Onapuna, rumoresa
nepBuyHoro OynboHa Jx. XomnpaeliHa, reHermueckas rumoreza I'. Memnepa.
PuGosumer (T. Yek) u runmoreza "mmupa PHK" V. I'mnbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emnu u MeTonbl ee u3ydeHus. Mckonaemple OpraHUYECKHE OCTATKHU.
['eoxponosnorust U ee Merojpl. OTHOCUTENbHAS M A0COJIIOTHAS T€OXPOHOJIOTHS.
I'eoxpoHONIOrMYeCcKas MKajaa: S0HbI, IPbI, HEPHOJBL, SITOXH.

HavaneHble sTansl opranndeckoi 3Bomtonuu. [losiBieHne U 3BOMIIOLNS TEPBBIX
KJIETOK. OBOJIOINHUS MeTabonu3ma. BO3HUKHOBEHHE TIEPBBIX OKOCHUCTEM.
CoBpeMeHHbIE MHUKpPOOHbIE OMOIUIEHKM KaK aHaJor TMEepBBIX Ha 3emie
coobmectB. CtpoMaTonuThl. [IpoKapruoOThI U 3yKapHUOTHI.

[TpoucxoxaeHne 5ykapuoT (CUMOHOTreHe3). DBONIOLMOHHOE MPOMCXOXKIECHUE




BUpycoB. IIpoucxoxzaeHne MHOIOKJIETOYHBIX OPraHu3MoB. BoO3HHMKHOBEHHE
OCHOBHBIX I'PYIIII MHOTOKJIETOYHBIX OPraHU3MOB.

OcCHOBHBIE 3Tanbl 3BOJIOUUU BbICIIMX pacTeHuil. OCHOBHBIE apoOMOP(O3bI
pactenuii. Beixon pacrenuin Ha cymy. llosBieHue CHOpoBBIX pPAaCTEHMU U
3aBoeBaHue MMM cymu. CemeHHble pacTeHus. I[IponcxokieHue IBETKOBBIX
pacTeHuil.

OcCHOBHBIE 3Tambl 3BOJIIOUUU KHUBOTHOIO Mupa. OCHOBHbIE apoMOpP(O3bI
KHUBOTHBIX. Benackas ¢ayna. KemOpuiickuii B3pbIB - MOSBICHHUE COBPEMEHHBIX
TunoB. IlepBsie X0opaoBbIE KUBOTHBIE. JKU3HD B BOE. DBOJIOLHS IO3BOHOYHBIX.
[Tpoucxoxaenne amdpubuit u pentunuii. [IpoucxoxaeHre MICKONUTAIOMUX H
ntul. Ilpunnun xnouyeBoro apomopdoza. OcBoeHue O€CrO3BOHOYHBIMH U
[I03BOHOYHBIMHU KUBOTHBIMH CYILIH.

Pa3BuTHe xu3HM Ha 3emiie 110 3paM U MEPUOJIaM: apXei, MPOTepO30i, MaIeo30H,
Me30301, KaitHo30#. OOmas XapakTEepUCTHKAa KIMMara W TE€OJOTUYECKHUX
IIPOLIECCOB. [losiBnenue U pacuseT XapaKTEepPHBIX OpraHU3MOB.
YrneoOpazoBaHHe: €ro YCIOBHS U BIMSHUAE Ha ra30BbIi COCTaB aTMOC(EPHI.
MaccoBble BBIMMpPaHHS - JKOJOTMYECKHE KpHU3UCHl mpouuioro. Ilpuyunsl u
CJIEICTBUSL MAacCOBbIX BbIMUPaHUHA. COBPEMEHHBIN 3KOJOTUYECKUI KPU3HC, €ro
0COOCHHOCTHU

6.5

Pazmensl m 3agaum anTtpononoruu. Mertonel anTtpononorud. CraHOBIEHHE
IIPEJICTaBICHUN O MPOUCXO0KIEHUH uenoBeka. COBpeMEHHbIE HayYHbIE TEOPUH.
CxoncTBO uenoBeKka € KUBOTHBIMU. CHCTEMAaTHUYECKOE IIOJIOKECHHE YEJIOBEKA.
CBuzerenbcTBa  CXOJCTBA  4YEJIOBEKAa C  JKUBOTHBIMU:  CPABHUTEIBHO-
MOP(OJIOTHUECKHE, AMOPHOJIOTHYECKHE, (hU3M0JI0r0-OMOXUMHYECKHE,
noseneHyeckue. OTiaMuMsg 4YeloBeKa OT JKUBOTHBIX. [IpsMoxokineHue u
KOMIUIEKC CBS3aHHBIX C HUM IIPU3HAKOB. Pa3BuTHE rOJI0BHOrO MO3ra U BTOPOH
CUTHAJIbHOW CHCTEMBI.

JBwxynme cuibl ((pakTopbl) aHTpomoreHes3a: OHMOJOTHYECKUE, COLUANIbHBIE.
CooTHo1IeHre OMOJIOTHYECKUX U COLMAIBbHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaINM AHTPOIIOTE€HE3a. ABCTPAIIONUTEKH - JBYHOTHE NPEAKH JTIOACH.
YenoBek  yMenblil, IEpBbIE M3rOTOBIEHUA OpyAui Tpyna. Yenosek
OpSAMOXOJALUIMA M TEpBBIM BBIXOA JroAed 3a mpexaensl Adpuku. Yenosek
reinenbOeprckuil - oOIMK MperoK HeaHAEpPTAIbCKOIO YEJIOBEKAa U ueJIOBeKa
pazymMHOro. YeynoBek HeaHAEPTAIBbCKUI Kak BHUJ JIOAECH XOJIOJHOTO KIMMaTa.
YenoBek pa3yMHBIA COBPEMEHHOTO THIIA, JIEHUCOBCKHI YEIIOBEK, OCBOCHHUE
KOHTHHEHTOB 3a npejaenamMu AQpUKH.

DOBOJNIOIUS COBPEMEHHOTO 4esioBeka. EcTecTBeHHBI OTOOp B MOMYJNSILIMSIX
yejgoBeKka. MyTallMOHHBIM nporece U noauMopdusM. IlonyasuroHHbIE BOJHBI,
npeiid renos, murpauust U "3g¢dektT ocHoBarens" B MOMYJALUAX COBPEMEHHOTO
4eJI0BEKA.

Yenoseueckne pacel. [lonsatme o pace. bonpmme pacel:  €BpomneouIHas
(eBpasmiickasi), aBCTpajo-HErpoHaHAas  (PKBaTOpUANbHAs), MOHTOJIOUHAS
(a3marcko-amepukaHckasi). BpeMs u myTu pacceneHus 4eloBeKa IO IUIaHETE.
EnunctBo  uenoBeueckux pac. HayuHas HECOCTOATENBHOCTh  pacu3Ma.
[Tprcnioco0IeHHOCTh 4YeNOoBeKa K pa3HbIM YCJIOBHMSIM OKPYKaIOLIEH CpeJbl.
Bnusaue reorpaguueckoit cpeasl U apedidga TeHOB Ha MOPQOJIOTHIO U
(bu3HOoIOrHIO YenoBeKa




KOCHCTEMEI U MpUCYyIUE UM 3aKOHOMEPHOCTHU

7.1

Pa3nensl u 3anaun sxonorun. CBsi3b HKOJIOTUHU C IPYTUMHU HAYKaMHU.

Mertonbl 3konoruu. IloneBble HaOroAeHUSA. DKCHEPUMEHTHI B HKOJOTHH:
OpUPOJHbIE M JiaboparopHble. MoaenupoBaHHE B 3KOJIOTMA. MOHUTOPHUHT
OKPY’KAIOIIECH CPeIbl: IOKATbHBIN, pETHOHAIBHBIN U TJI00AIbHBIN

1.2

Okonoruyeckre (GakTopbl M 3aKOHOMEpHOCTH HX aAedcTBus. Kiaccudukarus
HKOJIOTHYECKUX (aKTOpPOB: abmoTHYecKHe, OMOTHYECKHE, AHTPOIOTCHHBIE.
OOue 3aKOHOMEPHOCTH JEWCTBUS 3KOlOrndeckux Qaxrtopon. IIpasuio
muHumyma (K. IInpenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

AbuoTtnueckue ¢akropsl. CBeT Kak dKojmoruueckuil akrop. JedcTBre pa3HBIX
Y4acTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHU3Mbl. OKOJOTHYECKHE T'PYIIIBI
pacTeHM M KUBOTHBIX II0 OTHOLIEHHIO K cBeTy. CHUrHajbHas poJib CBETa.
®oronepuoau3m. Temmneparypa Kak odKkonoruueckuid ¢akrop. [JlelictBue
TEMIIepaTypbl Ha OpraHu3Mbl. [[OMKUIOTEPMHBIE 1 TOMOMOTEPMHBIE OPTraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPIraHU3MBI.

Bnaxxnocte kak skonormueckuii ¢akrop. IlpucmocoGienuss pacteHmii K
HoJ/Iep)KaHuI0 BoAHOro Oananca. Knaccuukanus pacTeHU MO OTHOIIEHUIO K
Bozie. [IpucnocoOnenust )KUBOTHBIX K M3MEHEHHUIO BOJIHOTO peXHUMa.

Cpenpl 0oOMTaHUS OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3[YIIHAas, I1OYBEHHAs,
NIyOMHHAs  IOJINOYBEHHAs, BHYTpUOpPraHu3MeHHas. DU3HKO-XUMUYECKHE
0COOEHHOCTH cpej obuTaHMus opraHu3MoB. llpucmocoGiieHus OpraHu3smMoB K
YKU3HU B Pa3HBIX cpeax.

bruonornueckue purMmbl. BHeliHue U BHyTpeHHHE pUTMBbI. CyTOYHBIE U TOIUYHBIE
putMbl. IIprcrnoco6ieHHOCTh OpraHU3MOB K CE30HHBIM M3MEHEHUSIM YCJIOBHM
JKU3HU.

Kuznennsle popmbl opranu3moB. Ilonarue o xusHeHHOM Qopme. KuzHeHHbIe
(GopMBI pacTeHMii: JepeBbs, KYCTApHUKH, KYCTApHUYKH, MHOTOJETHHUE TpPaBBbI,
oJiHOJIeTHUE TpaBbl. JKU3HEHHBIE (POPMBI KUBOTHBIX: THAPOOHOHTHI, F€OOMOHTHI,
a’poOHOHTHL. OCOOEHHOCTHU CTPOECHHS U 00pa3a KHU3HU.

buotnyeckue ¢akropsl. Buabl OMoTHYeckMX B3aUMOJEHCTBUI: KOHKYPEHIUS,
XUIIHWYECTBO, cMMON03 U ero ¢opmsbl. [lapasutusMm, koonepauus, MyTyaau3M,
KOMMEHCAIIU3M (KBapTUPAHTCTBO, HaXJICOHHUYECTBO). Herpoduueckue
B3auMoJeicTBus  (Tomuueckue, (Gopuueckue, Qabpuueckue). 3HaueHUE
OMOTHUYECKUX B3aWMOJICHCTBUH JJIi CYIECTBOBAHUS OPraHU3MOB B Cpele
oOurtanus. [IpyHIUI KOHKYPEHTHOTO UCKITIOUEHHUS

7.3

DKONOTHYECKHE XapaKTepUCTUKU monynsiuu. [lomynsauus kak Ouonmornyeckas
cucreMa. Posib HEOTHOPOTHOCTH cpefibl, GU3HUECKUX OaphepoB U 0COOCHHOCTEN
OMOJOTUN BUIOB B (JOPMHUPOBAHUU MPOCTPAHCTBEHHON CTPYKTYPBI MOMYJISIIHIA.
OcCHOBHBIE TTOKa3aTeNn MnomyJadanuu: YUCICHHOCTb, IINIOTHOCTH, BO3pacCTHad H
MOJIOBasi CTPYKTYpa, POXKAAEMOCTb, TPUPOCT, TEMII POCTAa, CMEPTHOCTb,
MUTpALus.

Dkonoruyeckas CTpykrypa mnomymsuud. OIeHKa YUCICHHOCTH TMOIMYJISIIHH.
HI/IHaMI/IKa nmonyjisinuu U €€ pPeryIsanu. buornueckuit MOTCHIHUAI ITOITYJIALNHN.
MOHGHHpOBaHI/Ie JIUHAMHUKU MOMyJIALUHA. KpI/IBI)Ie pocTta YUCJIICHHOCTU
nomynsiiind. KpuBble BbDKUBaHUS. Perymsiius 4ucIEHHOCTH MOMYJSIUN: POIb




(GakTOpOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT IUIOTHOCTU. OKOJIOTHYECKHE
cTpareruu BUoB (r- u K-ctparerun).

[Tonsitue 00 oxomormyeckoi Hulie Buga. MecrooOutanue. MHoromepHas
Mozenb 3kosiorndeckor Humm Jx.M. XarumHcona. Pasmepbl 3KOIOrn4eckoin
Humy. [loTeHnmanbHas ¥ peann3oBaHHas HULLN.

Bun kak cucrema nomymsuuii. Apeanbl BUJIOB. Buasl M HMX JKU3HEHHBIE
CTpaTerud. 3aKOHOMEPHOCTM  IIOBENCHHA W MHIPAlUNd  KUBOTHBIX.
buonoruueckue NHBa3UM YyKEPOJHBIX BUI0B

7.4

CoobmectBa opraHu3MoB. buonenos u ero crpykrypa. CBsi3u Mexa1y
opraHu3MamMu B OuoleHo3e. DKkocucreMa Kak OTKpblTas cucrema (A.Jx.
Tencnn). dyHKUMOHATBHBIE OJOKM OPraHHW3MOB B 3KOCHUCTEME: IPOAYLIEHTHI,
KOHCYMEHTBI, penyueHTsl. Tpoduueckue ypoBHu. Tpoduyeckue nenu u ceTu.
Abuotnueckue 010k 3kocucteM. [louBbl UM mibl B 3kocucremax. Kpyrosopor
BEIIIECTB U [TOTOK SHEPTUU B IKOCHCTEME.

OcHoBHBIE IIOKa3aTeJIN SKOCUCTEMBbI. buomacca u nmpoaykius. DKOJIOrMUecKue
OUpPaMU/Ibl YUCell, 0MOMAacChl U SHEPIUU.

HanpasieHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - cykueccuu. IlepBuunspie u
BTOPUYHBIE CYKIECCUM M UX MPUYUHBL. AHTPOINOIreHHbIE BO3ACUCTBUS Ha
cykueccun. KmumakcHoe cooOmiectBo. buopasHooOpasue W TONHOTA
KpPYroBOpOTa BEIIECTB - OCHOBA YCTOHYHMBOCTH COOOLIECTB.

[TpuponHble SKOCUCTEMBI. AHTPONOTE€HHBbIE 3KOCUCTEMBI. ATPOIKOCHUCTEMA.
ArpouieHo3. Paznuuus Mexay aHTpONOTreHHBIMU U IPUPOIHBIMU SKOCUCTEMAMH.
Ypb6oskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoakocucTeM. I'opockas ¢uiopa u
¢dayna. CuHaHTponu3anus ropoackoit ¢ayssl. buonsornueckoe u xo3siicTBeHHOE
3HaYCHHE arpodKOCHCTEM U ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (OPMHPOBAHUS
OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB B SKOCHCTEMAX.

IlepeHoC SHEPIUM M BELIECTB MEXAY CMEXHBIMU dKOCHUCTEMAaMH. Y CTONYMBOCTh
OpraHM3MOB, MOMYJSIIMMI M DKOCUCTEM B YCIOBMSX €CTECTBEHHBIX U
AHTPOIOT€HHBIX BO3/ICUCTBUM

7.5

buocepa - oOmemnanerapunas o0ojouka 3eMiIH, TJe CYIIECTBYEeT WIIU
cyuiectBoBana kM3Hb. YdeHue B.M. Bepnaackoro o Ouocdepe. ObGnactu
6uocoepsl u ee coctas. Kupoe BemiecTBo 61ochepsl U ero PyHKIIUH.
3aKOHOMEPHOCTH CyllecTBOBaHMs Ouocdepbl. OcoOeHHOCTH OHochepsl Kak
ro0anpHOM  dKocucTeMbl.  J[MHamHuueckoe  paBHOBecue B Omocdepe.
KpyroBopotsl BemiecTB M OHOreOXMMHYECKHE LHKIBI (yriaepoja, asoTa).
PurmuuHOCTE siBNEHMI B Ouochepe.

3oHaneHOCTh OHOchepsl. [lonsTue o 6mome. OcHOBHBIE OMOMBI CYLIH: TYHJpa,
XBOWHBIC JIeCa, CMEIIAHHBIE M MIMPOKOJMCTBEHHBIE Jieca, CTENH, CaBaHHBHI,
NYCTBIHM, TPONHMYECKUE Jieca, BBICOKOTOpbs. Kimmar, pacTUTENbHBIA H
JKUBOTHBIN MUP OMOMOB CYIIIH.

CrpykTypa U (GYHKIHS JKUBBIX CHCTEM, OLIEHKAa MX PECypCHOro MOTEHIMaNa U
O6rochepHbIX PYHKIHHA

7.6

DKONOTUYECKNe KPU3KCH U WX MPUYHMHEI. BosnelicTBue uenoBeka Ha 6uochepy.
3arpsi3HEHUE BO3AYIMIHOHN cpenbl. OxpaHa BO3ayxa. 3arpsi3HEHHE BOTHOUM CpEbl.
Oxpana BoaHbIX pecypcoB. Pazpymienue mouBsl. OXpaHa MOYBEHHBIX PECYPCOB.
H3MmeHeHue kmumara.




AHTpPONOreHHOE BO3JCHCTBUE HA PACTUTEIbHBIA W KUBOTHBIM Mup. OXxpaHa
pacTUTEIBHOTO U >XKMBOTHOrO Mupa. OCHOBHBIC MPUHLHUIBI OXPAaHbI MPUPOJIBI.
Kpacubie kauru. Oco6o oxpansembie npupoaasie Tepputopun (OOIIT).
boranunueckue cazibl ¥ 300JI0THUECKUE MTAPKH.

OcHOBHBIE TPHUHLMIIBI YCTOWYUBOTO Pa3BUTHS YEIOBEUECTBA M MPUPOJIBL.
PanmonanbHOe  MPUPOAOIONB30BAaHME M COXpAaHEHHE  OHMOJIOTUYECKOTO
pa3zHooOpasus 3emiu




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» buonorus 10 xnacc / [Taceunuk B.B., Kamenckuit A.A., Py6ioB A.M. u npyrue

/Tlon pen. Ilaceunnka B.B., Akiinonepnoe obmectBo «31aTenbcTBO

«IIpocBemenue»

e buonorus 11 wmacc / [Taceunuk B.B., Kamenckuit A.A., Py6iioB A.M. u
npyrue /Ilon pexn. Ilaceunuka B.B., AkiimonepHoe o61ectBo «M31aTenbcTBO

«IIpocsemienue

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.gosuslugi.ru/myschool
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