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MHNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJIOTMM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHHUs] TOJAXO0J0B K (POPMUPOBAHUIO COJEPKAHUS Y4yeOHOro IMpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, CoJepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, TTOJIOKEHUS 00 00LIUX HENSIX U
NPUHIIMIIAX, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHEro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKECHHUS O
cnenuduke OMOIOTHH, €€ 3HAUCHUHU B MTO3HAHUU KUBOW MPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJOBEUECKOro oOmiecTBa. COrjIacHO HA3BaHHBIM MOJIOKEHUSIM,
OTpe/ieieHbl OCHOBHBIEC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMMa 1o Ouosoruu AaéT MpeacTaBiICHHE O ILeNdx, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS W Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro mnpeamera «buonorus», omnpeaenser o00sA3aTeNbHOE MPEAMETHOE
COJIep)KaHUE, €ro CTPYKTypy, pacupeleiieHue IO0 pasienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHSI YUEOHOr0 Marepuasia ¢ y4eToM
MEXMPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa3oBaTENIbHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yJarommxcs.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHUM OCHOBHBIX BHJIOB yue€OHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOYYaIOMIMXCS IO OCBOCHHMIO COJACpPIKAHUS
OMOJIOTMYECKOT0 00pa30BaHMSI.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Omaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHWW, CBSA3aHHBIX C
(GOpMHpPOBaHUEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYyKarouled NPUPOIHOU cpene.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHi, a TakKe 3HaHUH O
CTPOEHUU >KMBBIX CUCTEM PA3HOIO PAHra M CYLIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOILIECCOB B MPOrpaMMe MO OMOJIOTMH yAENEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUU B MMOBCEIHEBHOM KU3HM JUIsl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4Hucie: NpOoPUIAKTUKH HACJIEICTBEHHBIX 3a00JIEBaHUN YelIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAaHU, 000CHOBaHUSA 9KOJIOTUYECKU
[eJIeCO00pa3HOro TMOBEACHUS B OKpY)KaloOIIeW NPUPOJHOM cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESTENBHOCTU 4YEJIOBEKAa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUIIEHME BHUMAHMS K MPUKIIATHON HAIPABICHHOCTH
yaeOHoro mpenMera «buosiorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIieueHus



YCIOBUH VISl PEIICHUs] OJHOM U3 aKTyallbHBIX 3ajau IKOJIHHOTO OHOJIOTHYECKOTrO
oOpa3oBaHMsI, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOy4YaOIIUXCS
CIIOCOOHOCTH aJanTHPOBAaThCS K HW3MEHEHUSAM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOIIMXCS MPEICTABICHUNA O
HAYyYHOM KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HAHUS O KUBOW mpupoje, eé
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid W HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  Npupoabl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOIIECHHS K )KUBOM MPUPOJIE
Y YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELIEHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHUsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenune Ouonsorun odecnednBaeT yciaoBHs Uil (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HWH(QOPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIbTYpbl, CIOCOOCTBYET HMHTETpalMi OWOJOTMYECKUX 3HAHUM C
IPEICTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpa¢uu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYCHUM y4eOHOro IpeamMera
«buonorus» COCTaBUIM OCHOBY HJisi ONpENEJeHUsT MOAXOJO0B K OTOOpy H
CTPYKTYPUPOBAHHIO €r0 COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 1o
OMOJIOTHH.

Ot6op coxepxkanusa ydeOHoOro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJIXOJa, B COOTBETCTBUU C
KOTOPBIM O0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHON cpejie, BOCTpEOOBAaHHBIE B IOBCEIHEBHOM
AKHU3HU U TpaKTHUecKoM aestenbHOcTH. Oco0oe MecTo B 3TOM cucTeMe 3HaHWUH
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CIY>KAaT OCHOBOM 71l POpMUPOBAHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpyKkTypupoBaHHE COJEp>KaHUS y4yeOHOro Marepualia B IMpOrpamMme I0
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
3BOJIIOLIMU. B COOTBETCTBHM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOUIUE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
Hay4yHOro mno3HaHus», «Kierka kak Ouonoruueckas cucrema», «OpraHu3Mm Kak



Oouonoruueckas cucreMa», «CucTteMa M MHOT000Opa3ne OpPraHudecKOro MHUpay,
«IBOJIOLMS KUBOU MPUPOIBI», « IKOCUCTEMBI U MPUCYIIIE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buonorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHWE  OOy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAIbLHON
OpraHW3allid J>KUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEHHE YMEHHU
WCITOJI30BaTh ATH 3HAHMS JJI TPAMOTHBIX JCHCTBUH B OTHOIICHHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHus yueoHoro npeamera «buosnorus» Ha 6azoBom
YpOBHE 00€CTIeUNBAETCS PEIICHUEM CIEAYIOMINX 3a/]1ay:

OCBOCHHME OO0YyYaIOIMMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBHIIAX, CIYKAIKUX OCHOBOU
s (opMHpOBaHHS MPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUpPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOMINXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dbopMHpoBaHrE y OOYy4YalOIIMXCS IMO3HABATENIbHBIX, WHTEJUIEKTYaJbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUY HAYYHBIX B3IJISIIOB, WUJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YpOBHS OpraHHU3allly;

CTAaHOBJICHHE Yy oOOydaronmxcs oOmeil KyJabTypbl, (YHKIHOHAJIBHOM
rPaMOTHOCTH, Pa3BUTUE YMEHUM OOBSCHSTH U OLICHUBATH SIBIICHUS OKPY>KAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHWM 3HAHUN U OMNbITA, IOJYYECHHBIX IPHU
M3y4YeHUH OMOJIOTHH;

dbopmupoBaHre y OOydYalOIMMXCd YMEHHA WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YEOBEKa, Pa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEH, COOJIIOICHUS dSTHYSCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMUIA;

OCO3HAHUE IICHHOCTU OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOMN KYJIbTYpHbI, 1jis1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCEHEBHOM KM3HU JIJISI
OLICHKU MOCJIEACTBUM CBOEH IEATEIBHOCTH IO OTHOLIECHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE U COOJIIOJICHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpennero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS OOS3aTEIbHBIM yUE€OHBIM TPEIMETOM, BXOJSIIUM B
COCTaB MpeaMeTHOI o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



Jlst m3ydennsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
oTBoaUTCS 68 yacoB: B 10 kimacce — 34 ygaca (1 gac B Henemo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPXKXAHUE OBYUYEHUA
10 KJTACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponp Ouonormu B (HOpPMUPOBAHMM COBPEMEHHOM HAyYyHON KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeToabl TO3HAHUS KUBOUW PUPOIbI (HAOIIOIEHHE, SKCTIEPUMEHT, ONTMCAHMUE,
U3MepeHue, KilacCupUKalMs, MOJIETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie M NpaKTHYeCKHe PpadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOIOB IPHU
U3Y4eHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cuCcTEeMbI U UX OPraHU3aIUA.

’Kusbie cuctembl (OMOCUCTEMBI) KaK MPeAMET U3ydeHus: ouosnoruu. OTimnune
JKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBINA, MNOMYJISIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe01eHOTUYECKu), OMochepHBbIil.

JdeMoHCTpauu:

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

O6opynoBanue: moaesb MmoJiekyibl JIHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMUYECKUE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bo/ia 1 MUHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHMHEpaAJIbHBIX BelIeCTB B kieTke. llommepxkanue
OCMOTHUYECKOT0 OanaHca.

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



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

VYraeBoasl: MoHOcaxapuabl (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
nucaxapunpl - (caxaposa, JakTo3a) M MoJucaxapuibl  (Kpaxmai, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununer:  Tpurmuuepuasl, (ochomunuael, crepounsl. [ uApopUIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckne ¢yHkuuu sunuaoB. CpaBHEHUE
yTIE€BOO0B, OEIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTUU.

HykneunoBesie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenue u pynkuuu JJHK. Ctpoenne u ¢pynkiun PHK.
Bunet PHK. AT®: ctpoenne u pyHKIHN.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOIEUCTBUSA
uaen u (akToB B HAYYHOM MMO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak wnenoctHas xuBasg cuctema. OOmme NpHU3HAKH KIETOK:
3aMKHyTas HapyxHas memOpana, moisekyibsl /JIHK kak reneruueckuii ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHyecKas U Ipokapuornyeckas. (OcoOeHHOCTH
CTPOEHHMsI MpoKapuoTHueckoil kietku. Knetounas crenka Oaxtepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, XWBOTHOM U
IrpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpBI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ ceoictBa u QpyHkiuu. [{utomnasma u eé
opraHousibl. OgHomemOpannbie opradousibl kietku: JOIIC, ammapat ['onbmxw,
TM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIIETKH: MHUTOXOHIPHUH, IIIIACTUIBI.
[Ipoucxoxxaenue MUTOXOHApUM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTpP, UEHTPUONIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHslid 1eHTp KieTku. CTpoeHue sjpa: siaepHas 00010YKa,
KapHOoIUIa3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCIIOPT BEMIECTB B KIIETKE.

JdeMoHCcTpanuu:

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

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

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AJIEMEHTOBY,
«CTpoeHue MOJIEKYJIbl BOAb, «buocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OeliKkay,
«Ctpoenue ¢pepmenta», «Hykinennossie kuciotel. [JHK», «Ctpoenue moiexybl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHue pacTUTENbHOU KIETKN», «CTpoeHHe MPOKAPUOTUUYECKOU KIIETKWY,
«CTpoeHue szipa KIEeTKu», « Y IeBOAb, «JIMIuIb.

O6opyioBaHuEe: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii MPOBEACHUS
HAOJIOICHUM, W3MEPEHHM, SKCIIEPUMEHTOB, MHUKpONpPENaparbl pacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOTHI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIUTUYECKONM AaKTUBHOCTHU
(dbepMeHTOB (Ha MpUMepe aMuiIa3bl UK KaTajasbl).

JlabopaTopHass pabota Ne 2. «M3ydyeHue CTpOeHHsS KJIETOK pacCTEHUH,
KUBOTHBIX W OaKTepHil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpOMpENmaparax M HX
OMHCAHUE.

Tema 4. ’/Ku3HeneATeIbHOCTb KJICTKH.

OOMeH BelIeCTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUTACTUYECKUT OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOTO Mpolecca
MeTabonu3ma. Poyib 3aKOHOB COXpaHEHHUsI BEUIECTB U SHEPrUM B TMOHUMAaHUU
MeTadom3ma.

Tunel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHsiid. Ponb GpepmenToB
B 0OMEHE BEIIECTB U MPEBPAIICHUU YHEPTUU B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emuie. Biausiue ycnoBuii cpeqpl Ha (OTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHHUM.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIoIUe OakTepun. 3HAUYCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMIIE.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJEICHUE U
aKKyMYJIMPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
I'mukonus. bpoxenue u ero Buubpl. KucimopogHoe OKHUCIECHHE, WIM KIETOYHOE
JIBIXaHHE. OkucnurenbHOe dbochopunpoBaHue. O (HEeKTUBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanusi reHetudeckoil uHdopmanuu B KiIeTKe. ['eHETHYeCKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabii cuaTe3 PHK. Tpancnsuus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHl. Mictopust oTkpeiTust Bupycos (/1. H.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIAa BUPYCOB.
bakrepuodarn. bonesnu pacreHuid, KWUBOTHBIX W YEJIOBEKAa, BBI3HIBAEMBIC
Bupycamu. Bupyc ummynoxneduiura yenoseka (BMIY) — BozOyautens CIIM/a.



OOpatHast ~ TpaHCKpWILIMA, peBepTaza u  uHTerpasa. [Ipoduiakrtuka
pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUIA.

JleMoHCTpauM:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadonuzm», «MUTOXOHAPHUNDY,
«OHepreTnyeckuii oomMen», «Xiopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHUPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xuzHeHHbd nukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOKeHHMe M HHANBHAYAJIbHOE PA3BUTHE OPraHU3MOB.

KrnerouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Permnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XPOMaTHIBI.
[{uToNOrMYecCKue OCHOBBI PAa3MHOKEHHUS UM  UHAUBUAYAJIBHOIO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3za. Ilpouecchl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. BUOTOrMYECKui CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnonTo3.

®dopmbl pa3MHOKEHUSI OpraHU3MOB: Oecrosioe U nosuoBoe. Bunbl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAaHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHUE. VICKycCTBEHHOE KIIOHHMpPOBaHUE
OpPTaHMW3MOB, €r0 3HAYEHNE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOKEHHE, €r0 OTINYUS OT OECTOJIOTO.

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

["ameTtorenes — mnpouecc OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U SIMYHMKU. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIuiog0TBOpEHUE.
ITaprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  pa3BUTHE
(aMOpuorenes). Dtanbl 3MOPUOHAIBHOIO Pa3BUTHSA Y MO3BOHOYHBIX JKHBOTHBIX:
npobiieHue, ractpyisiuusi, opraHoreHe3. IlocramOpuonanbHOoe pasButue. TuUmb
NOCTAMOPHUOHAIBHOTO Pa3BUTHA: NpsMOE, HempsiMmoe (JIMYMHOYHOE). BrusHue



CpeIbl Ha Pa3BUTHE OPTaHW3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3LIBATH BPOXKIEHHBIC
YpPOACTBA.

Poct u pasButue pactreHuii. OHTOreHE3 I[BETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINU Pa3BUTHUS.

JdeMoHCcTpanuu:

Tabmumpr 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY, «/[BoitHOE
OIUIOJIOTBOPEHUE Yy UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pactenuitn, «J/lemenue xkieTku Oaktepuit», «CTpPOCHHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii nmukim», «Pemmukauus JHK», «Mutos»,
«Metiosy, «IIpsMoe 1 HenmpsiMOe pa3BUTHEY, «l 'aMeTOreHe3 y MJIEKONMUTAIOUINX U
yesoBekay, « OCHOBHBIE CTaJIMM OHTOTECHE3a.

O0opynoBanue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmMaTo30U/1bI
MJICKOIIUTAIOIIETOY, «SHleKIeTka MieKonuTarouero», «KapuoknHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEJb-alIuIuKanus «JleJeHue KIeTKW», MOJIEIb
JIHK, Mmonenb meTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGopatopuas pabora Ne 3. «HaOmropeHue MuTO3a B KJIETKaX KOHUYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpPENnaparaxy».

JlabopaTtopHas pabora Ne 4. «/3yueHue CTPOEHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HaciieAcTBEHHOCTh 1 U3MEHYMBOCTH OPraHU3MOB.

[IpenmeTt u 3a1aun reHETUKU. FicTopus pa3BuTHs T€HETUKU. POIb IMTOJIOTMH
U OMOpPUOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKJIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ 'eHeTn4Yeckas CUMBOJIMKA, UCTIOJIb3yEeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpuHOe CKpelnMBaHue. 3aKoH eauHooOpa3usi THOPHUIOB TEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMPOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctoTel raMeT. [loHOE M HEMOJIHOE IOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTnueckue - OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS TEHOTHIA OCOOHU.

CueruieHHOe  HacienoBaHue TnpuszHakoB. Pab6ora T. Moprana 1o
CLUEIUICHHOMY HACJIEJOBaHHUIO T'eHOB. HapylieHne cuerieHusi reHOB B Pe3yJIbTaTe
KPOCCUHTOBEpA.

XpOMOCOMHasi TEOpUSI HACIIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAeieHUE Moyia. AYyTOCOMBI U TMOJOBbIE
XpoMocOoMBL. ['omorametrHele M reTeporaMeTHbie OpraHus3mbl. HaciienoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MOJIOM.

N3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON U3MEHYMBOCTH. BapuarimoHHBIN ps ¥ BapUallMOHHAS KPUBAS.
Hopma peakuuu npuszHaka. KonuyecTBEHHbIE M KAYECTBECHHBIE NMPU3HAKU U KX
HOpMa peakimu. CBoCTBA MOIUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIHMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOW MPOIECC — OCHOBA KOMOWHATHBHOU
W3MEHYMBOCTUA. MyTaIrmoHHas U3MEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIE. YacToTa u nmpuuuHbl MyTanuid. MytareHHbIE (DaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAOB B HaclencTBeHHOM n3menunBoctu H. M. BaBuiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI T€HETHKH
YeJIOBEKa: TCHECATOTHUCCKNM, OJIM3HCI[OBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYISIPHO-TEHETUUECKHM. CoBpemenHOE ONPENIECIICHHE r€HOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a00JieBaHUSI 4YEJIOBEKA: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACJIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTauud. CTBOJOBbIC KIETKU. [IpuHIUIIBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS TeHETUYECKUX
Oone3Hel. MenuKo-reHeTHYeCKOe KOHCYJIbTUPOBAHHUE. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmumet u cxembl:  «MOHOTMOpPHAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAss OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOreHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelIMBaHUE,
«lluTonornyeckue  OCHOBBI  JUTHOPUIHOTO  CKpeHIUMBaHUs»,  «Menosy,
«B3aumonencTBUE QJUICNIBHBIX TE€HOB», «l'e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUICHHOTO ¢ mnoJioMm», «KapuoTunbl uyenoBeka H KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HU3MEHUYMBOCTHY, «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynim KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

O6opynoBanue: Mojaenu-anmmInKanun «MOHOTHOPUIHOE CKpEIIUBaHUEY,
«Hemonmunoe momuHupoBanuey, «Jlurnbpumnoe ckpemmBanue», «llepexpéct



XpOMOCOM», MHUKpPOCKON M MuKpompemnapar «Jpo3zoduia» (Hopma, MyTauuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCeBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTUOPUIHOTO CKPEUIMBAHUS Y AP030(UIiIbl HAa TOTOBBIX MUKPOIPENapaTax».

JlaGopaTtopHnas pabora Ne 6. «M3yuenne MoauUKAIMOHHON N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

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

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE M aHAJIU3 POIOCIOBHBIX
YEJI0BEKa.

Tema 7. Ceniekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuyenue H. W. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpBI MPOUCXOXKAEHUA AOMAIIHUX KUBOTHBIX. CopT,
IIOpOJ1a, IITAMM.

CoBpeMeHHbIE METO/IbI CeNeKIUU. MacCoBbIi U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKLIMU PACTEHMM M JKUBOTHBIX. OLEHKa 3KcTepbepa. bIm3KkopoACTBEHHOE
CKpelnBaHue — HUHOpuAMHr. Yuctas nuHus. CKpellMBaHUWE YUCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHT.
Otnanénnas rtubpummuzanuss U e€ ycnexu. VCKycCTBEHHBIM MyTareHes u
IIOJIyYEHHUE IOJIMIUIOUJIOB. JIOCTMIKEHMsS CEINEeKIUU pacTeHUM, MXUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHOJIOTH Kak OTpacib NPOU3BOACTBA. ['€HHas WMH)KEHEepus. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranusmoB. Kierounas
uHkeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE PA3MHOXKEHHUE PACTEHUU.
KJloHHpOBaHKWE BBICOKOIIPOAYKTUBHBIX  CEJIBCKOXO3AMCTBEHHBIX OpPraHU3MOB.

Okojoruueckre W dTtudeckue  mpoosembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersr: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HNBaHOB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKACHUS W MHOT000pa3us
KYJBTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padbotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0bekTh OWOTEXHOMOTHHY, «KileTouHble KyIbTyphl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOJ0B U KOPHEIJIOOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbcKOX035UCTBEHHBIE PACTEHUS.



JlabopaTopHble M npakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJbl U JOCTHXKEHHUS CEJIEKLIHUH PACTeHUH H
YKUBOTHBIX (Ha CEJIEKINOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AHCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHASI OUOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOpUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OMOJIOTMHU. BiusiHue >BOJIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUU U APYTUX HAYK.

CBugerenscTBa HBOJONMHU. [laneoHToONOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUS BHUJOB B MMAJICOHTOJOTUYECKON JIETOMHUCH, TEPEXOHbIE (POPMBI.
buoreorpadguyeckue: cxocTBO U paznuune GayH u GJaop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IUUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHaJOTUYHBIE,
pYyAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX IyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopusi Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHMS
napBuHU3Ma. JIBMOKYIIUME CHUJIBI HBOJIONMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAsT W3MEHUYUBOCTbD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopus 3Booruu (CTD) u e€ 0OCHOBHBIE MOJOKEHHUS.

MuxkpoosBostorus. [lomymsiius kak eAMHUIA BUA U DBOJTIOIIHH.

JBrkymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Npupojae. MyTalMOHHbBIN
MpOIECC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymnsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 Murpanus.

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

[Ipucrnoco6IeHHOCT, OpPraHU3MOB KakK pe3yJbTaT 3BoJouu. [Ipumeps
MIPUCIIOCOOJICHUH Y OpraHUu3MOB. ApoMop(dO3bl U UIUOA AT TAIINH.

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

MaxkposBomorusi.  DPopMbl  IBONIONUHU:  (UIIeTUYECKAst, JHUBEPreHTHAs,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLNH.

[IpoucxoxieHre OT HeCHelHaIu3UPOBaHHBIX MpeakoB. [Iporpeccupyromas
crieruanu3anys. AJanTuBHaAs paguarus.

JleMoHCTpaUM:



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

Tabmue! 1 cxembl: «Pa3BuTre OpraHMUECKOro MUpPa Ha 3emiiey, «3apoIbIIn
MO3BOHOYHBIX  JKUBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylecTBoBanue», «EctecTBeHHbI 0TOOPY», «MHOroobpasue COpToB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX», «llomynmsumm»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtauum», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMN», «Kapra-cxema wapuipyrta mnytemectBus Y.
Hapsunay», «bopbba 3a cymiecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHue», « IKOJIOTHYECKOE BUI00OPA3OBAHUEY.

OOopyioBaHHE: KOJUIEKIHMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJECIb
«CTpO€eHHE rOJIOBHOTO MO3ra IO3BOHOYHBIXY.

buoreorpapuueckas kapra wMupa, KoJuleKuusg «@POpMBI COXPAHHOCTH
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb amuiukanus «llepexpéct
XpOMOCOM», BIaxHble mpenaparsl «Pa3Butue Hacexkomoro», «Pa3Butue
JSATYUIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTariii (GOpMbI KPBUILEB U
OKpPACKH TeJa).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(OIOTHUECKOMY
KPUTEPHUIO.

JlaGoparopHas pabora Ne 2. «Onucanue npucrnocoO0JCHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emuie.

JloHayuyHble TpENCTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumoresbl
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M HaHCIepMus. XUMHUYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEePUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOM 3BoMoMU. HavanbHblie Tams
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYpP M BO3HHUKHOBEHHME NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIOIUS.
@opMHUpPOBaHUE OCHOBHBIX IPYMI KUBBIX OPraHU3MOB.

PazButue xxu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxei. Apxeiickas u
npotepo3oiickass dpbl. l[laneo3olickas spa u €€ mNepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUIIYPUNCKHN, JEBOHCKUW, KAMEHHOYTOJIbHBIN, IEPMCKUH.

Me3so30iickas 3pa 1 €€ nepuoabl: TPUACOBBIN, FOPCKUNA, MEJIOBOM.

Kaiino3oiickags »3pa ®W €€ TepuoAbl: IAJICOTCHOBBIM, HEOTCHOBBIM,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa M IeoJIOTHYECKHX IMporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHudl u
XUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYECKOTO MHpa KaK OTpakeHUe H3BONOUUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

DBOJIOLHS YeT0BeKa. AHTPONOJIOTHs KaKk Hayka. PazButue npeacraBieHui o
IPOUCXOXKJIEHUH YeloBeka. Meroabsl H3ydeHus aHTpornorenesa. (CxojacrtBa u
pa3Inyus 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBwxkymue  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HHU,
U3rOTOBIICHUE OPYAUI TPyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTa MU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YemoBek
yMenbld, YemoBek npsaMoxonsamiuii, YenoBek HeaHAEpTAIbCKUM, YenoBek
pasymHblii. Haxonku HCKOmaeMmbIX OCTaTKOB, BpeMsi CYLIECTBOBAaHHS, 001acTb
pacnpocTpaHeHus, 00BbEM TOJIOBHOIO MO3Ta, 00pas3 KU3HHU, OPYIU.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHAs),  MOHTOJOUIHAsS
(a3maTtcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENEH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmupel 1 cxembl: «Bo3nukHoBeHne ConaHEUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckass kinetka», «COBpeMEHHash CHUCTEMa OPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHMYECKMX 4YEepT CTPOCHHUS YEJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOJIOK  TPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JIIOIU», «HenoBeuecKkrue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne — denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HEaHJEPTalblla, KPOMAaHbOHIIA), CIENKH WU
U300pakeHUsl KaMEHHBIX OpYAMH MEpBOOBITHOTO YeJIOBEeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuia, KouieKuus «DopMel
COXPaHHOCTH UCKOTIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie U NpakTU4YecKue padoThbl:

[Tpaktrueckast padota Ne 1. «M3ydeHue MCKOMaeMbIX OCTAaTKOB PACTCHUU H
YKUBOTHBIX B KOJIJIEKIIUSIX).



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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajaui U pa3Jeibl IKOJOTUH. MeToAbl SKOJIOTUYECKUX
UCCIIEAOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skxonorudeckux (HakTOpOB:
abuoTtnyeckue, OWMOTHMYECKHE U AaHTPOIOTreHHble. JleHCTBUE HKOIOTHYECKUX
(baKkTOpOB Ha OPTaHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEpaTypa, BIAXKHOCTh. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKHX  (HaKTOPOB.
buonornyeckne puTMsl.

buortnueckue (bakTopBhl. Buer OMOTHUYECKUX B3aWMOJICUCTBUMU:
KOHKYPEHIMs, XUIIHUYECTBO, cUMOMO03 U ero (opmsl. IlapasutusMm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIN3M,
HEUTpau3M. 3HAuY€HHE OWMOTHUYECKUMX B3aUMOJECHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHMU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKU nomyisuuu. OCHOBHBIE IIOKA3aTENH
NOMYJSILMNA: YHUCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTb, IPHUPOCT,
Murpanus. JlmHaMuka 4uCcIEHHOCTH MOMYJISILIUA U €€ Peryssus.

JlemoncTpanum:

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

Tabmupl u cxembl: kapTa «IIpuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llonynsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MONYJSAUUUA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKTHYeCKHE PpadoThI:

JlabopaTtophnas pabota Ne 3. «Mopdomorndeckrne 0COOEHHOCTH PaCTEHUHN U3
pa3HbIX MECT OOMTAHUS.

JlabopaTtopHas pabora Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHE YEPEHKOB
KOJIeycay.

[Tpaktrueckast padota Ne 2. «Iloncu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUI».

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO Oopranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Okoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHThl 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTHI, PEAYLIEHTh. KpyroBOpoT BEMIECTB U MOTOK DHEPTHUU B IKOCHUCTEME.
Tpoduueckne (muimeBble) YPOBHHU OKOCUCTEMBI. [luimeBpie Iemu W CETH.
OcHOBHBIE TMOKa3aTeIM HSKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKUE
nupamMubl: MPOIYKUHUU, YHCICHHOCTH, OunomMaccel. CBOHCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALNS, pa3BuTue. CyKieccus.

[TpupoaHBIE PKOCUCTEMBI. DKOCUCTEMBI 03€P U PeK. DKOCHCTEMa XBOWHOTO
VI IIIAPOKOJINCTBEHHOTO Jieca.

AHTpOTIOTEHHBIE ~ IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpa3zue kak QakTtop ycTolumBocTH »dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie.

Yyenne B. U. Bepuaackoro o Omochepe. ['panurier, coctaB u CTpyKTypa
ouocheprl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rJI00aIbHOM JKOCHCTEMBbl. J[MHaMHueckoe paBHOBecHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThI BEmeCTB 1 OMOTCOXMMHYECKUE ITUKITBI DJIEMEHTOB (yTaepo/a,
azota). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B 6nochepe 3emiii. AHTPOTIOTEHHBIE U3MEHEHUs B Onocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBOBaHUE MIPUAPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
YIOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMd M HX HCIHOJb30BaHue. JlocTxkeHus
OMOJIOTHY U OXpaHa MPUPOJIbI.

JdeMoHCTpauu:

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

Tabmuubr u cxemsl: «llumeBsie nenn», «bHOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOrmiecTBa», «llenmu nuTanusy, «IKoJoTHUECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKocucTeMa MUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jiecay, «buoneHo3s Bomoéma», «ArpoueHos», «lIpumepnsie
aHTPOTIOTCHHBIC  BO3JCHCTBUS HAa TPHUPOAY», «BaxkHeHIMe HCTOYHUKHU
3arpsi3HCHMsI BO3/IyXa W TPYHTOBBIX BOA», «[louBa — BakHEHIIasi cOCTaBIISIOMIAS
ouocheprr», «DakTopsl Aerpaganuu mnouBy», «llapaukoBerii a3ddext», «DakTopbl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B 6uocdeper», «kKpyroBopot azota B mpupoae».

O6opynoBanue: MojaeNb-anmIukanus « TUunudable OMOIIEHO3bI», TepOapwuii
«PacturtenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTECHUH W
JKUBOTHBIX, TPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas kuura Poccuiickoit ®enepanmu, n300paKeHUs OXPAaHAEMBIX BHJIOB
PaCTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTCs TpeOOBaHUA K PE3YJIbTaTaM
OCBOCHHUS OOy4YaloOIMMHUCSA MporpaMM CpeAaHero oOiiero  0o0pa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType NMYHOCTHBIX PpE3yJIbTATOB OCBOCHUA IpeaMeTa «buonorus»
BBIJICJICHBI CIIEAYIONIME COCTABISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCA POCCUICKON
TPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIlMM K  OOy4YeHHI0  OHOJIOTHH,
I[eJICHANPABJIICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KJIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pa3BUTUS OHOJOTHYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH I[I€EHHOCTHO-CMBICJTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIndHOCTHBIE pE3ynbTaThl OCBOEHUS mpeamera «buonorus» AOCTUTArOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, IMPUHSATHIMA B OOIICCTBE MpaBUIaMU M HOpMaMu
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUS BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPaBOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XXCHHUS, OCPEKHOrO OTHOIIEHHUS K KYJIbTYPHOMY HACICIUIO H
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepauuu, Opupoie U
OKPY>KAIOIIEH Cpee.

JIuyHOCTHBIE pe3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus»
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYarOIIUXCsl PYKOBOJCTBOBAThLCS
chOpMHUPOBAHHON BHYTPEHHEW MO3UIMEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAll{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIeCTBa, PACIIMPEHUE KU3ZHEHHOTO
OTBITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCITUTATEJIbHOM JICSATEIIbHOCTH, B TOM YHCJIE B YAaCTH:

1) rpaxaaHCKOro BOCIMTAHMSI:

c(hOpMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YYaIOIIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUICKOI0 OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIbHOCTA TMPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBHIMOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JIEUCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAJIbHBIM MTOJIOKEHHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOTO BBIMOJHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3aJad, YBaXXUTEIbHOTO
OTHOUIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOMN JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTD POCCHICKOM rpaX JaHCKOMN UJIEHTUYHOCTH,
NaTpUOTU3Ma, YBaKEHUS K CBOEMY HApOJy, YYBCTBa OTBETCTBEHHOCTH IIE€pPE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIBTYDY,
MPONIOE M HACTOSIIEE MHOTOHAIIMOHATILHOTO Hapoaa Poccuuy;

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

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YYEHBIX B CTAHOBJICHUE H
pa3BuTHE OWOJIOTHH, TOHMMAaHHUS 3HAYEHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxaEHHOCTh, TOTOBHOCTh K CIIYXXKE€HHMIO M 3amute (OTeuecTsa,
OTBETCTBEHHOCTb 3a €TI0 CyAbOY;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUIICKOTO HAPOJA;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEICHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTHU;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAaHHOTO MPHUHATHS LEHHOCTEM CEMEWHOM KHU3HU B COOTBETCTBUM C
TpaauusiMu Hapo10B Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs ICTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIICHU;



MOHMMAaHKE YMOLIMOHAIEHOTO BO3/IEUCTBUSA KUBOM MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIAX HMCKYCCTBA, CTPEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

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

NOHMMAaHHWE W pealu3alus 3J0pOBOro U 0e30macHoro obpasza >KU3HU
(310poBOE  TUTaHWE, COOJIFOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nyecKas
aKTUBHOCTb), OEpEekKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXHUUYECKOMY 3JI0POBbIO;

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYaTbHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 3J0POBBIO U KU3HU JIFOJIEH;

OCO3HAHME MOCIEACTBUN U HENPUITHS BPEAHBIX MPUBBIYEK (YIOTPEOIICHUS
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBa, TPYI0II00HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTUYECKOM M COLMAIBHON
HaIpaBJICHHOCTU, CIOCOOHOCTh MHHUIIMUPOBATDH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKyIO JI€SITEIbHOCTD;

MHTEpEC K pa3IMuHbIM cepam npodhecCuOHANbHOU eATEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun H  pealn30BbIBATH
COOCTBEHHbIE KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K 0Opa3oBaHUI0O W C€aMOOOpa30BaHMIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) IKOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKU LEJIECO00pa3HOEe OTHOIIEHHE K NPHUPOAE KaK HCTOYHHUKY
YKU3HM Ha 3eMJIe, OCHOBE €€ CYILECTBOBAHHS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHMUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN 7St
OKPYKaIOUIEH CPEeIbl;

OCO3HAHHWE TI00ATBHOTO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed HuX
peleHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHWS W YMEHHs TPU PEIICHUH TPoOJeM, CBS3aHHBIX C PAIMOHATBHBIM
IPUPOAOIIONb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPAaHEHUE PABHOBECHS B DKOCHUCTEMax, OXpaHy BHUJIOB,
IKOCHUCTEM, OrOochepsl);



AKTUBHOE HENPUATHE JEHUCTBUM, MNPHUHOCIIIMX BpEI  OKPYKAIOLIEH
IPUPOAHON Cpele, YMEHHE NPOrHO3UPOBATH HEOJArONPUSATHBIE IKOJIOTMYECKUE
MOCJEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOrO0 MBIIUIEHUS, YIKOJIOTUYECKON KYJIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLIMAIIBHOU
IIPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTHUYECKOMN JIEATENBHOCTH dKOJIOTMYECKON
HaIlpaBJICHHOCTH;

8) HneHHOCTH HAYYHOIO MO3HAHMS:

c(hOpPMHPOBAHHOCT, MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKH M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JUAJore
KYJbTYp, CHOCOOCTBYIOLIErO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOM KYJIbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOAbMH U MIO3HAHUS MUPA;

NMOHMMAaHWE crneruduKd OWOJIOTMM KaK HayKH, OCO3HAHHUS €€ poJikh B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOI'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpeACTaBICHUs] 00 OKpYXKalolleM MHUpE KaK O €JUHCTBE MPUPOJbI, YEIOBEKA U
oOIIecTBa, B IMO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpPaHEHUS IPUPOITHOTO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTHU JJII COBPEMEHHOW LMBHIIMA3AIUU:
o0OecrieueHus: HOBOTO YPOBHSI Pa3BUTHSA MEJUIIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pelIaTh PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEeH BBIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUYECKUX MPoOIeM U
oOecrieueHusi  Mepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBINMICHUS OOIIEH KyJbTYphl, €CTECTBEHHO-HAyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIHOM TPaMOTHOCTH OOydaromuxcs, GopMHpyeMOit
MIPU U3YYEHUU OUOJIOTUH;

NOHUMAaHUE CYIIHOCTH METOJIOB MO3HAHUS, UCIOIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUpPA M MPOUCXOISANINX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] Ha OCHOBE HAy4yHbIX (DaKTOB U
UMEIOITUXCS JAHHBIX C IEJIbIO MOJYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIB30BaTh OMOJIOTMYECKUE 3HAHUSA IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUsX;

OCO3HAHHME LIEHHOCTUM HAYYHOU JE€ATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
IIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh HHINBUAYAIBHO U B TPYIIIE;



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

METANIPEAMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3ybTaThl OCBOCHMs yueOHOro npeamera «buonorus»
BKIIIOYAIOT: 3HAUYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAYYHOW KapTUHBI MHpa W CHeHUu(HUKYy METOI0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOILIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHWe, HM3MEpPEeHUe, OKCIEPUMEHT U APYTHX),
YHUBEpCalbHble Yy4YeOHbIE JEWCTBUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

peryJsiTUBHBIC), o0ecreunBaroIIme dbopmupoBaHue byHKIIMOHATBHON
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalOlIUXCs, CIOCOOHOCTh
oOy4Jaronmxcs UCII0JIb30BATh OCBOCHHBIEC MEXIUCIUTUTMHAPHBIE,

MHUpPOBO33PEHUYECKNE 3HAHMS W  YHUBEpCaJbHblE y4eOHbIE JEUCTBUS B
ITIO3HABATEJIbHON U COLMAIIBHON MPAKTHUKE.

MertanpeameTHble pe3ysibTaTbl OCBOEHMSI IMPOTrPaMMbl CPEJHETO OOILEro
0o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU NO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a3oBbIe JIOrHUecKHe JeHCTBUA:

CaMOCTOSITENIbHO  (OPMYyJIMpPOBaTh M aKTyalU3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTUYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaAIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJOTUYECKUX TMOHATUM (BBIIETSATh UX XapaKTEpHbIE MPU3HAKW, YCTAHABIMBATH
CBSI3U C APYTUMU HOHATUSMH);

ONpENENATh LENu JEATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUH HX
JTOCTHKEHHSI, COOTHOCUTD PE3YNIbTATHI ACATENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATHUS ISl OObsICHEHUS (DAKTOB U SIBJICHUIM
KUBOM MIPUPOIBI;

CTPOUTH JIOTHYECKHE PACCYXIACHUS (MHIYKTUBHBIC, JEAyKTUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PACCMATPUBAEMBIX
ABJICHUSIX, (DOPMYIIMPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSTh CXEMHO-MO/ICJIbHbIE cpencrtea A peICTaBIICHUS
CYLIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJIOIMYECKHUX OOBEKTax, a



TaKK€  TMPOTUBOPEUMU  PA3HOTO  POJAA,  BBIABICHHBIX B Pa3IWYHBIX
WH()OPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTepHabHBIX U HEMAaTepUAJIbHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBHI B ICSITEIbBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YyJIbTATOB
IIEJISIM, OLICHUBATh PUCKH TIOCTIEACTBUMN JACSITCIBHOCTH;

KOOPJIIMHUPOBAaTh W  BBHINIOJHATH pabOTy B  YCJIOBHSX  PEaBHOTO,
BUPTYaAJIbHOTO U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH )KM3HEHHBIX MTPOOJIEM.

2) 0a30BBI€E HCCJIE0BATEILCKHE NeHCTBUA:

BJIa/IETh HaBBIKAMU Y4€OHO-UCCIIETI0BATENBCKON U MMPOCKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi MmpoOjeM, CHOCOOHOCTBIO M  TOTOBHOCTBIO K
CaMOCTOATEILHOMY MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3aj1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB MTO3HAHUS,

UCTIONB30BaTh pPAa3jMuYHbIe BHUIBl JEATEIBHOCTH MO TOIYYCHHIO HOBOTO
3HAHWS, €T0 HWHTEPHpPETAlHH, MPeoOpa3oBaHUI0 W TNPUMCHCHHIO B YYCOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/TaHUH YICOHBIX U COITMATBHBIX TIPOSKTOB;

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

CTaBUTh M (OpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOM
NEATSTLHOCTH U KU3HCHHBIX CUTYAIIHSX;

BBISIBIIAITh TIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOAUTh apTyMEHTHI JIJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHUS,

aHAIM3UpPOBaTh TOJYYCHHBIE B XOJE pEHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHYECKHA OIICHUBATH WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBHUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

OCYIIECTBIISTh IEJICHANIPABICHHBIN MOUCK TEpPEeHOca CPEICTB U CIIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yYMETh TMEPEHOCUTh 3HAHWS B TO3HABATEJIBHYIO U MPAKTHUECKYIO 00JacTu
KU3HEIEITeIIbHOCTH;

YMETh MHTETPUPOBAThH 3HAHUS U3 PAa3HBIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIC WJEH, NpEIjIaraTb OPUTHHAIBHBIC TIOJIXOJbI M PEIICHUS,
CTaBUTb MTPOOJIEMBI U 33/1a4UH, JIOMTYCKAIOIINE aTbTEPHATHBHBIC PEIIICHUS.

3) pabdora ¢ ungopmaumeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUYHHUKAX MH(POPMAINH (TEKCTE Y4eOHOTO
nocoOusi, HAYYHO-TIOMYJIIPHON JUTEpaType, OWOJOTUYECKUX CJIOBApPSAX U
CIIpPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3zax NaHHBIX, B VHTepHETE), aHaIM3UPOBATH



nH(OPMAITUIO PA3TMYHBIX BUIOB U (hOPM MIPEACTABICHUSI, KPUTUIECKU OIICHUBATh
e€ T0CTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

bOopMyIMpPOBATh 3aNPOCHl U MPUMEHATH PA3THYHBIE METOJBI MPU TIOUCKE H
otbope Ouosorudeckor mHMOpMaIMKM, HEOOXOUMOM Il BHITIOJHEHUSI yUeOHBIX
3ajay;

pUOOpETaTh OIBIT KCIOJIB30BaHUS HWH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBATH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEACTABICHUS
ouosiornyeckor nHpopmaruu (CXembl, rpaduKy, TdarpaMMBbl, TaOJIHIIbI, PUCYHKH
H IpyTroe);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA TpH paboTe C
Ovonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpPMYIbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HaTJISTHOCTH;

BIAJCTh  HAaBBIKAMH  pacloO3HaBaHWS W 3aMATHl  WHOOpMAaIH,
nH(OPMAIMOHHON 6€30MaCHOCTH JINYHOCTH.

OgyaieHUe YHMBEPCAJIbHBIMH KOMMYHUKATUBHBIMHU AeHCTBUAMM:

1) o01ienue:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTe WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIPOCHI, BBICKA3bIBATh CYXKJCHHUS OTHOCHUTEIHHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3HIIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

pacro3HaBaTh HEBEepOAJIbHBIE CpEJCTBA OOIICHHS, TMOHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYAaTh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIAJCTh PA3IUYHBIMUA CIIOCOOaMU OOIICHUS M B3aUMOJICUCTBHS, TTOHUMATh
HaMEpEHUS IPYTUX JIIOJEH, MPOSBISATh YBAKUTEILHOE OTHOIICHNE K COOSCETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHHUS;

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

2) coBMecTHas JeSITeJIbHOCTD:

MMOHMUMATh M HCIIOJL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboThI IPU pelIeHUU OUOIOTHUYECKON MPoOIIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHUKy W METOJbl COBMECTHBIX JCHCTBUU C Yy4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEH KaXKJIOTO YJieHa KOJUICKTHBA,



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTh poiad € YYETOM MHEHHM YYaCTHHKOB, OOCYXIATh pPE3yJbTaThl
COBMECTHOI paboTHI;

OLICHMBATh KauyeCTBO CBOErO BKJIAJa M KaXKJIOIO YyYaCTHHKAa KOMaHIbl B
OOIIMiA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/ularatb HOBBIE IIPOEKTHI, OLEHMBATh HUIAEU C TO3ULUUHA HOBU3HBI,
OPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJIATh IIO3UTHBHOE CTPATETMYECKOE IIOBEAEHUE B PAa3JIMYHBIX
CUTYalLUsIX, IPOSBISATH TBOPUECTBO U BOOOPAXKEHHE, ObITh HMHUIIMATUBHBIM.

OBJiaieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUAMM:

1) camoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIS BBIABICHUS MpOOJIEM M HX
pELICHUS B )KU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIE
YCTAHOBKM B CBOMX JCHCTBHSAX M IOCTYIIKax IO OTHOLIEHHIO K KMBOM IMPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAOIIUX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITI03HABATEIIBHYIO JIEATECIBHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4l B 00pa30BaTEIbHON
JEATEIIBHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENIHO COCTABJISITH IUIAH pPELICHHUS MpoOieMbl €  YYETOM
UMEIOLINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUIH;

JaBaTh OLEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JienaTh OCO3HaHHBIM BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M TNPOSBICHUIO HIMPOKOM JpyAHULIMK B
pa3HbIX 00JIACTAX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJBTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

J1laBaThb OLEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JIESATEIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJITATOB LEIAM;

BJIAJETh HABBIKAMM  IO3HABATENBHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUA M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIb30BaTh NPUEMBI peduieKCUM IJIsi OLEHKH CUTYyalluu, BbIOOpA
BEPHOI'O PELLICHHS;

YMETb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA M0 MX
CHIKEHHIO;



IPUHUMATh MOTHBBI W apryMEHThl APYIMX IpU aHaIW3€ pe3yJbTaToOB
NEeSATEIbHOCTH;

3) npuHATHE Ce0HA M APYTUX:

IPUHUMATH ce0sl, TOHUMAs CBOM HEIOCTATKH U JOCTOMHCTBA,

OPUHUMATh MOTUBBI WU apryMEHThl JPYIMX IpU aHaJIU3€ pe3yIbTaToB
NEeSATEIbHOCTH;

IPU3HABaTh CBOE MPABO U MPABO APYIUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYrOro YEJIOBEKA.

INPEAMETHBIE PE3YJIBTATDBI

[TpenmeTHble pe3ynabTaThl ocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crielUpUuyYecKue s yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOCHHUIO, MHTEPIPETALNH U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXkKe B peallbHbIX
KU3HEHHBIX CUTYallUsiX, CBA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
pE3yNbTaThl MPEACTABICHBI IO TOaM O0yUEHHUS.

[IpeameTHbIE pe3yNbTaThl OCBOCHHS ydueOHoro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAy4YHOIO MHUPOBO33PEHHS, O BKIIAJE€ POCCUICKUX WU
3apyOEKHbIX YUYEHBIX-OMOJIOTOB B pa3BUTHE OWMOJOTUH, (DPYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIMA:
KW3Hb, KJIETKA, OpraHu3M, MeTaboau3M (0OMEH BEIIECTB U IPEBpalllCeHUE
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasT OpraHu3alus KUBBIX CUCTEM,
CaMOBOCIIPOM3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTb, POCT U
pa3BUTHE;

yMEHHME Hu3JlaraTb OWOJIOTMYECKHE TEOpUuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHasi J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTypHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMHU HAYyYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMMCAHHWE MKUBBIX CHUCTEM, IMPOLIECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTUYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXIY HCCIEyeMbIMI BEJIWYMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUH, TEOPH M 3aKOHOB, YMEHHE
JieaTh BbIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHUE BBIIEIATh CYIIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U IPEBPALICHUs] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHUS, PA3MHOXKEHHS, WHAMUBUAYAJbHOTO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJYyUYEHHBIE 3HAHUS A OOBSACHEHUS OMOJOTMYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBBSA
OKPY>KaIOIIUX JIIO/IeH, COOIOICHUS] HOPM IPaMOTHOTO MOBEJCHUS B OKPYXKAIOMICH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTUIKEHUN
COBpEMEHHOW  Ouojsorun U OMOTEXHOJIOTUHA Uil  PalMOHAIBHOTO
IPUPOAOTIOIb30BAHNUS;

YMEHUE pelIaTh 3JIEMEHTAPHbIE T'E€HETUYECKHWE 3aJadyd Ha MOHO- U
JUTHOpUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTHOPHU/IHOTO CKpEIIMBAHUS JJIsl MpeCKa3aHUsl HACJIE€JOBAHMS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh J1TA0OPAaTOPHBIE M MIPaKTUYECKHUE padOThl, COOMIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBAaTh U HUHTEPIPETHUPOBATh HHPOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHMSA, BKJIIOYAIOIIYIO0 TIICEBJIOHAYYHbIC 3HAHUS U3
pa3IMYHBIX UCTOYHHUKOB (CpeACcTBa MAaccOBOW MH(pOpPMALMU, HAYYHO-OMYJISIPHbIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHWI B OHOJIOTHUH,
MeIUIMHE, OMOTEXHOJIOTUK;

YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHbIE M YCTHBIE COOOLICHMUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIbKUX MCTOYHUKOB, TPAMOTHO
UCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro mnpeametra «buonorus» ¢ 11
Kjlacce NOJIKHBI OTPAKATh:

c(OpMUPOBAHHOCTH 3HAHUNA O MECTE U POJIM OMOJIOTUH B CUCTEME HAYYHOIO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAay4YHOM KapTUHbBl MHpa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALUSA, TeHO(DOH, 3BOTIONUS, ABIKYIINE CUJIBbI ((DaKTOPBI) HBOJIOLNUH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJI000pa30BaHUE, SKOJOTUYECKHUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTBHI, PEAYIEHThI, IIeNMd MUTaHUS,
AKOJIOTHYECKas Mpamua, OMoreoreHos, onocdepa;

YMEHUE H3JIaratb OHOJOTMYECKUE TEOpuH (IBOIONUMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONUHU), 3aKOHbBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHusi rjiaBHbIX HalpaBieHUN U
nytei aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TPUMEHUMOCTH K KHBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJICHUM, OpraHu3alus U IMPOBEICHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HWCCICIyeMbIMH BEIMUYMHAMU, OOBSICHCHHE IOTYYCHHBIX
pE3yNIbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OMOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUWNA, MPOAYLUEHTOB, KOHCYMEHTOB, pPEIYyILIEHTOB,
OMOreoleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJIEHHOCTH
OpraHU3MOB, JIEUCTBHUS DKOJOTHYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPIMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTAa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJyYEHHbIE 3HAHUS JUIsI OOBSICHEHHS OMOJIOTHMYECKHX
IPOLIECCOB U SIBJICHUU, JJIs NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3/I0POBbS
OKpPYXAaIOLUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTO MOBEJICHUS B OKPYKAIOIIEH
NPUPOAHON cpee, MOHUMaHUE HEOOXOAMMOCTH UCIOJIb30BaHUS JOCTUKEHUN
COBPEMEHHOW OMOJIOTUH JJIsl pAallOHATIBHOTO MPUPOI0TI0JIb30BAHUS;

yMEHHUE peliaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MepeHoca BEIIECTB U DHEPTUU B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHUE BBINOJHATh JIA0OpATOpHBIE M TMpakTUYecKHe padoThl, cOO0aTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

yMEHUE KPUTHYECKH OIICHWBAThb M HWHTEPHPETUPOBATH HH(POPMAIIUIO
OMOJIOTUYECKOTO  COJEPIKAaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYTHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJ100abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHUE CO3/1aBaTh COOCTBEHHBIE IHMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCIT0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnuecTBo yacos DJIEeKTPOHHbIE JedATebHOCTD
Ne HaumenoBaHue pa3jieioB U (uudposBbie) YUYHUTEJIA €
Kourpoububle IIpakTHyeckue
n/n TeM NPOrpaMMbl Bcero o0pa3oBaTe/ibHbIE y4eToM
padoThI padoThI
pecypcbl NMpPOrpamMmmsbI
BOCIIMTAHUSA
BbubauoTexka ]_[OK VYcranaBnuBaTh
buoinorus kak Hayka 2 0.5 ' JOBEpHTEIbHbIE
https://m.eds00.ru/7f41¢292 | yomenus mexcy
JKuBble cUCTEMBI U HX | bubnmoreka [JOK Z‘é;zzfoeuwlrnnwcﬂ
OopraHusanus https://m.edsoo.ru/7f41¢292 cr[OCOﬁCTByIOHlI/;X
o MO3UTHBHOMY
XuUMHuecKuii COCTaB U g | bubnnorexa LIOK BOCTIPHATIIO
CTPOCHHE KJICTKU https://m.edsoo.ru/7f41¢292 = obyuaroummucs
TpeGOBaHMI 1 IPOCHO
JKuzHenesaTeabHOCTh KIETKH 6 bubmorexa HOK A
https://m.edsoo.ru/7f41c292 gg%xg;;icﬂ
Pa3MHO)KeHI/Ie u CO6J‘IIO)laTL Ha ypoKe
VHJIUBUYAIIBHOE PA3BUTHE 5 1 bubmmorexa [TOK OOUIETIPNATLIC HIOP
4 P https://m.edsoo.ru/7f41¢292 = TOBCACHI Mpasiia
OpraHu3MOB o0mIeHus co
CTapIIMKA
HacnencTBeHHOCTH U bu6mmoreka [IOK (yaurensmm) n
8 1 '5 CBEPCTHUKAMU
M3MEHYUBOCTH OPraHu3MOB https://m.edsoo.ru/7f41c292 (oyuarommcs)
Ceneknus OpraHu3MOB. 3 Bu6morexa LJOK E;ﬁii"‘?:;;;‘;me
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292 | nenosyro,
TIPYKETOOHYIO
bubmuoreka [JOK i Y
PesepBHOE Bpems 1 artmocgepy.
https://m.edsoo.ru/7f41c292 | Crpouts
BOCIIUTATCIIBHYIO
ICATCIBLHOCTD C
OBUIEE KOJIMYECTBO YACOB I10 YUICTOM Ky IbTYPHbIX
34 0 4 pasnuuuii nerei,

[NPOT'PAMME

MIOJIOBO3PACTHBIX U
WHIUBU/Ty aTbHBIX
0COOEHHOCTEH.




IMpuBnekaTh BHUMaHNE
o0y4aronmxcs K
LIECHHOCTHOMY acIeKTy
U3y4aeMbIX Ha YpOKe
SIBIICHUM, TIOHATHUH,
MIPUEMOB.
AHanm3upoBaTh
peansHOe COCTOSIHUE
JIeN B yaeOHOM Kitacce/
rpymnrme.
[Mobyxnats
oby4aronmxcs
co0II0aTh Ha YPOKe
MIPUHIHITB YIeOHOH
JCIUIUINHEL U
caMOOpraHH3alvy.
Opranu3oBbIBaTh
9KCKYPCHH, TIOXOIBI,
9KCHEANLUH U T.II.
3amumars
JIOCTOMHCTBO ¥
HHTEPECHI
00yJaronmxcs,
TIOMOTaTh JICTAM,
OKa3aBIIUMCS B
KOHQIIUKTHOMN
CUTYalluy W/UIu
HeOJIaronpHUsITHBIX
YCIIOBHSIX.




11 KJIACC

Ne
n/n

HaunmenoBaHmue pa3xeioB u
TEM MPOrpaMMbl

KoauuecTBO 4acoB

Bcero

KoHnTpoJabHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(uudposbie)
o0pa3oBaTe/ibHbIE

pecypchl

JleATEILHOCTH
Y4HTE ¢
y4eToM
NMpPOrpaMmbI
BOCIHTAHUSA

DBOJIIOLUOHHAS OUOIOrUs

bu6nuoreka [IOK
https://m.edsoo.ru/7f41cc74

Bo3HukHOBEHHE U pa3BUTHE
JKM3HHU Ha 3emiie
Opranu3Msl ¥ OKpyKaroias
cpena

CooOmiecTBa u
9KOJIOTHYECKHUE CHCTEMBI

0.5

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

bubmuorexa [JOK
https://m.edsoo.ru/7f41cc74

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

PesepBHOE Bpems

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

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34

2.5

VYcranaBnuBaTh
JIOBEPUTEIIbHBIC
OTHOIIICHUS MEXKIY
YUHTENeM U
00yYaroIIMUCS,
CIOCOOCTBYIOIINX
MO3UTHBHOMY
BOCIPHSTHIO
00yJaronMuUcs
TpeGOBaHM 1 IPOCHO
YUHUTEIs.
[oGyxnatp
00yJaroIIXCst
cobroaTh Ha ypoke
OOGIIEPUHSTHIE HOPMBI
MIOBEJICHUSI, TIpaBUIIa
oOmIeHus co
CTapUINMH
(Y4UTENIMH) 1
CBEpPCTHUKAMU
(oOy4arommmucs).
[MonnepxxuBaTh B
JIETCKOM KOJUICKTUBE
JIETIOBYIO,
TIPYKETIOOHYIO
aTMocdepy.
Crtpouts
BOCIIMTATENILHYTO
NIeSTeBHOCTD C
YUETOM KYJILTYPHBIX
pasnuuuii 1eTet,
THI0JIOBO3PACTHBIX U
HH}II/IBI/I)IyaHbeIX
0COOEHHOCTEH.
[MpuBnexkaTh BHUMaHUE
oOyJaronmxcs K




LEHHOCTHOMY aCIIeKTy
U3y4aeMbIX Ha YpOKe
SIBIICHUM, TIOHATHUH,
HPHEMOB.
AHanm3upoBaTh
peanbHOe COCTOSIHUE
JIeN B yaeOHOM Kitacce/
TpymIe.
[Mo6yxnats
o0y4aronmxcs
co0II0aaTh Ha YpOKe
MIPUHIMIIEL y9eOHOH
JUCLUIUIHHBI U
CaMOOpraHu3alHu.
Opranu3oBbIBaTh
9KCKYPCHH, TIOXOIBI,
SKCTIETUIUH U T.II.
3amumars
JIOCTOMHCTBO ¥
HHTEPECHI
00y4Jaronmxcs,
HIOMOTaTh JICTSIM,
OKa3aBIIUMCS B
KOH(IMKTHOMN
CUTYalluH W/UIN
HeOJIaronpUsITHBIX
YCITOBHSIX.




IHOYPOYHOE IIVTAHUPOBAHUME

10 KUIIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposeie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero u3ydyeHusi  odpa3oBaTesIbHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Meto/1bl TO3HAHUS KUBOU TPUPOIBI.
[IpaxTnueckas padorta Ne 1
2 «Mcnonp30BaHUE PA3THUUHBIX 1 0.5 bubmorexa LHOK
P ' https://m.edsoo.ru/863e6122
METOJIOB MPHU U3YUYECHUU
OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue cucremsl, MpoLECCH | bubnnoreka [JOK
U UX U3y4EeHUE https://m.edsoo.ru/863e6564
4 XuMUYeCcKui cocTaB KiIeTku. Boga u 1 bubmuorexa [JOK
MHUHEpAJIbHBIE COJIU https://m.edsoo.ru/863e674¢
bu6mmoreka [JOK
5 benku. CoctaB u cTpoeHue 6eIKoB 1
p https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabota Ne 1 «M3yuenue 1 0.5 bubnuoreka [IOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.edsoo.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpPe aMUIIa3bl
WJTU KaTajasbl)»
b K
7 Vraesonasl. JInmmaer 1 nosmorexa LO

https://m.edso0.ru/863e6870




bu6mmoreka [IOK

8 Hywaenroseie kuerotsl. AT® https://m.eds00.ru/863e6d5¢
9 Hcropus u MeTo bl U3y4EeHUS 05 bubnunorexa [IOK
KieTku. Knerounas reopust https://m.edsoo.ru/863e6e88
10 KneTka kak 1enoctHas )KuBas
cucreMa
CrtpoeHue 3yKapuOTHYECKON KIIETKH.
Jlaboparopnas padota Ne 2
«M3ydeHne cTpoeHus KIETOK bu6mmoreka [IOK
11 pacTeHul, )KUBOTHBIX, TPUOOB 1 0.5 https://m.edsoo.ru/863e6f0
OakTepuil 101 MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOTIpEIapaTax u ux
OTIMCAHME»
bubmuorexa [JOK
12 OOMeH BeIIEeCTB WA META00IN3M 0,5 hitps://m.edsoo.ru/863e766¢
bubmuorexa [JOK
13 PorocunTes. XemoCuHTES https://m.edsoo.ru/863e7c98
. bubmuorexa [JOK
14 DHepreTureckui oomen https://m.edsoo.ru/863e7aae
JKuzHeHHbIN UK KIeTKu. [leneHue
KJIeTku. Muto3. Jlaboparopnast Bu6morexa [JOK
15 paborta Ne 3 «HabmroneHne MuTo3a B 0.5 hitps//m.edsoo.ru/863¢7ded
KJIETKaX KOHUMKA KOPEIIKa JTyKa Ha
TOTOBBIX MUKPOMpENapaTax»
16 buocunTes 6enka. Peakmus bu6mmoreka [JOK
MaTpUYHOIO CHUHTE3a https://m.edsoo.ru/863e796e
bu6mmnoreka [JOK
17 Tpancymus — GuocunTes Genka https://m.edso00.ru/863e796e
18 HexkneTounsie (hopMBbI KU3HH — bubnmnoreka [JOK




BHUPYCHI

https://m.edsoo0.ru/863e7540
bubmuorexa [JOK

19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
bubmuorexa [JOK

20 Meii

1os https://m.edsoo.ru/863e7f4a
OO0pazoBaHue 1 pa3BUTHE TIOJOBBIX
KJ1eTOK. OII010TBOPEHUE.
)1 Jlaboparopnas pabora Ne 4 0.5 bubnuorexa [JOK
«M3yuyeHune cTpoeHHs NOJIOBBIX ' https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTpernaparax»»
2 NHnuBunyansHOE pa3BUTHE 05 bubnnorexa [HOK
OpraHu3MOB ’ https://m.eds00.ru/863e8436
3 I'enernka — Hayka o bubnnoreka [JOK
HACJIEICTBEHHOCTU ¥ U3BMEHYUBOCTU https://m.edso0.ru/863e86{2
3aKOHOMEPHOCTH HACIEAOBaHUS
24 MpU3HaKOB. MoHOTHOpUIHOE bubmmorexa [TOK
p ' P https://m.edso00.ru/863e8878
CKpEIIUBaHNE
UTHOPUIHOE CKpeLUBaHuE. 3aKOH
25 feBaBI/IIZI/IMOFO Haine OBaHUsA bubmmorexa [OK
e https://m.edsoo.ru/863e89a4
MIPU3HAKOB
CuerieHHOE HaclleJ0BaHue
npusHakoB. JlaboparopHas padota
Ne 5 «M3yuenue pe3ynbraTtoB bubnnoreka [JOK
26 0.5
MOHOTHOPUIHOTO U JUTHOPHUIHOTO https://m.edsoo.ru/863e8c60
CKpEIIMBaHUA Y IPO30(UIIBI HA
TOTOBBIX MUKPOMpENapaTax»
27 I'enernka mona. HacnemoBanue bu6mmorexa [IOK




IIPHU3HAKOB, CHUCIICHHBIX C ITOJIOM

N3menunBocth. Henaciencresennas
M3MEHYMBOCTH. JlabopaTtopHast

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

73 pabota Ne 6. 3yuenue 1 0.5 bubnmoreka [JOK
MOAU(MUKAITMOHHOW U3MEHYHBOCTH, https://m.edsoo.ru/863e8efe
IIOCTPOEHUE BAPUALIMOHHOTO psifa U
BAPUALIMOHHON KPUBON»

HacneacTBeHHass H3MEHYUBOCTD.

29 Jlaboparopnas pabota Ne 7. 1 0.5 bubnuorexa [JOK
«AHanu3 MyTanui y 1po3o(huisl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOIpENapaTax»

30 I'enetuka yenoBeka 1 bubmorexa LHOK

https://m.edso00.ru/863e8d78

31 Hroroast koHTpoIbHAs paboTa 1 1

bu6mmoreka [IOK

32 CeneKIlis KaK Hayka i npotiece ! https://m.edsoo.ru/8639214

13 MeToabI ¥ IOCTHKEHHS CEIIEKITHN | bu6mmoreka [IOK
pacTEHUN U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHonorus kak orpacip | bubnuoreka [IOK
IIPOU3BOJACTBA https://m.edsoo.ru/863e9336

OBUIEE KOJIMYECTBO YACOB I10 34 25 4

I[TPOTPAMME




11 KJIACC

Koau4vecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tewa ypoxa Bceero Kontpoabneie  Ipaxruyeckue u3ydyeHusi obOpa3oBaTesibHbIE
padoThI padoThI pecypenI
1 DBOJIIOLHS U METObI €€ N3YUEHUS 1 buGnnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hcropus pa3Buths NpeacTaBiIeHUN | bubnnorexa [HOK
00 3BOJIIOLUU https://m.eds00.1u/863e9570
bu6mmoreka [IOK
3 Muikpoosomows ! https://m.edsoo.ru/863e9cle
[Tonynsauus Kak 35eMeHTapHas
€IMHUIIA BUJIa U DBOJIFOIHH.
4 Jlaboparopuas padota Ne 1 1 0.5 bubmorexa LHOK
https://m.eds00.1ru/863e99c6
«CpaBHeHHE BUIOB I10
MOp(}oIOrHIecKOMYy KPUTEPHIO»
5 JIBroKymiye cuibl (3JeMEeHTapHbIe | bubnnoreka [JOK
(haKTOpHI) SBOTIOLIUU https://m.edsoo.ru/863e9da4
. bubmuorexa [JOK
6 EcrecTBennslit 0TOOp U €ro GopMbI 1 hitps://m.cdsoo.ru/863¢96d0
Pe3ynbTaThl 3BOMIOLMN:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlaboparopHas | 0.5 bubnuorexa [JOK
paborta Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJICHHOCTH OPraHu3Ma U e
OTHOCUTEIILHOTO XapaKTepar
g Hanpasnenus u nytu 1 bubnuoreka [IOK

MaKpO3BOJIOIHH

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




9 HeoOpatumocTs 3BoIOLMN
10 HcTopus xu3HU Ha 3eMile U METObI 05
€€ U3y4eHus
1 I'unoressl MPOUCXOKIACHUS KUZHU bubnumoreka [IOK
Ha 3emuie https://m.edsoo.ru/863eaSa6
12 PazBuTue xu3Hu Ha 3emMJie 10 Hpam U bubmuorexa [JOK
rnepuogam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl 3BOIIOLUU
PacTUTENBHOTO U )KUBOTHOI'O MUpA.
13 [IpakTuueckas paborta Ne 1 0.5 bubnuorexa [JOK
«M3yueHne UCKOIMaeMBbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHui 1 KUBOTHBIX B
KOJUIEKLIHSX»
14 CoBpemeHHas cuctema bubnnorexa [HOK
OpPraHuYecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOIMS YeJIoBeKa (aHTPOMOreHe3) bubmorexa LHOK
https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (paKTopsl) bubnnoreka [JOK
aHTpPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeJioBeKa
18 Yenoseueckue packl ¥ IPUPOIHbIE bubnnorexka [JOK
aJlanTalyy 4eJI0BEeKa https://m.edsoo.ru/863eaca2
KonTponbnas padota
19 «BO3HUKHOBEHUE U PA3BUTHE KU3HU 1
Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenpl OOUTaHUS U HKOJIOTHYECKUE bu6mmnoreka [JOK




(hakTopsI

AOGuotnueckue GaKkTopsbI.
JlabopaTopHnas padora Ne 3.
«Mopdonoruyeckre 0COOCHHOCTH

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

. bu6mmoreka [IOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
oburanusy. JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pocT U
Pa3BUTHE YEPEHKOB KOJICYCa»
bubmuorexa [JOK
23 buotueckue axrope! https://m.edso00.ru/863eb348
DKOJOTUYECKHE XapaKTePUCTUKU
nonymsiiun. [Ipaktudeckast pabora
24 No 2 «Iloacuér mnoTHOCTH 0.5
MONYJISLUKA pa3HBIX BUIOB
pacTeHuin»
)5 Coo0riecTBa OpraHu3MOB — bubnnoreka [JOK
OHOLIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CUCTEMBI bubnnorexka [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE TTOKA3aTENN YKOCUCTEMBI.
27 DKOJIOTHYECKUE TTUPAMUJIBI. bubmmnorexa [IOK
. https://m.edsoo.ru/863eb5fa
CsoiicTBa 3xocucreM. Cykieccust
28 HToroBasi KOHTpoJbHAsA paboTa
29 [IpupoHbIe 1 aHTPOMIOTEHHBIE
SKOCHUCTEMBbI
30 buocdepa — riobanpHas bubmuoreka [IOK
IKOCHUCTEeMa 3eMITH https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmorexa [JOK




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

32 YenosedecTBo B Onocdepe 3emiu 1

13 CocyuiecTBOBaHUE MPUPOJIBI U | bubnunoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHbIil ypok. O6001ICHHE TEMBI

34 «Co0011eCcTBa U DKOJIOTTUECKUAE 1
CUCTEMBI»

OBUIEE KOJIMYECTBO YACOB I10 34 25 )5

I[TPOT'PAMME




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBamm

CdopmMupoBaHHOCTh 3HAHUW O MECTe U POJH OHOJIOTUU B CHCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHON
eCTGCTBeHHO-HaquOfI KapTUHBI MHpa U HAYYHOTO MUPOBO33PCHHUA; O
BKJIaJIE POCCHMCKMX U 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosnoruy; (PyHKIMOHAIBHON TPaMOTHOCTH 4YeNIOBEKa JJIsl PEIleHUs

JKN3HCHHBIX 3a1a4

YMeHue packpbiBaTh COJEep)KaHUE OHOJOTHYECKHMX TEPMHUHOB H
MOHATHIA: XKW3Hb, KIIETKA, OpraHu3M; MeTabom3M (0OMEH BEUIECTB U
MpEBpAIICHUE SHEPIHH), TOMEOCTa3 (CaMOperyisius), YpOBHEBas
OpraHM3aIys >KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHHE (PEIPOTyKIIHS),

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BHUTHC

YMenue uznarate OMOJIOrHYECKHUE TEOPUU (KJIETOYHAsl, XpPOMOCOMHas,
MyTtanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yueHHus (O IEHTpax MHOTOOOpa3wsi M TMPOUCXOKICHHS KYIbTYPHBIX
pactenuii H.M. BaBuiosa), onpenensars rpaHUIlbl UX TPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUS B OHOJOTUH
(HaOnrofieHWe M OMMCAHWE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUM;
OpraHM3alysi W TPOBEJACHHE OHMOJOTHYECKOTO  JIKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBIGHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeTyeMbIMU BEIMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOpPUM M 3aKOHOB, YMEHHUE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'[BTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK
IIpOKapuoT M IYKApPHUOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB; OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BEIIECTB U
MpeBpaIeHUs] DHEPruu B KIeTKe, (POTOCHHTE3a, IMIACTHYECKOTO U
JHEpreTHYeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meio3a,
OIJIOAOTBOPCHUA, Pa3MHOKCHHA, HHIUBHUIYAJIbHOI'O pa3BUTHUA

opranusma (OHTOT'€He3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJIS O6’b$ICHCHI/I$I
GI/IOJIOI‘I/I‘-IGCKI/IX mpouccCcoB u SIBJICHPIP'I, UL IPUHATUA TPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 37J0POBbs OKPYKAIOLIUX JIFOJIeH, COOJIIOIEHUS HOPM
rPpaMOTHOIO MOBEAEHHUS B  OKPYXKAOIIEH NPUPOJHON  CpEIE;
IIOHUMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIb30BaHUA HOCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM U OHOTEXHOJOTMM Ui palMOHAIbHOIO

IIpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€miaTte 3JIEMCHTAPHBIC I'CHCTHYCCKUC 3aJadd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOC CKpC€IIMBAHUE, CLUCINNICHHOC HACJICAOBAHUC, COCTaBJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHHUA JJI IpeaACKasaHus

HacCJICAOBaHM ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U  TPAKTHYECKUE PabOTHI,
coOnrofaTh MpaBWwia Npu paboTe ¢ Yy4eOHBIM U J1a0OpPATOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3ianyHbIX UcTOYHUKOB (CMMU, HayyHO-ONyJIsipHBIE MaTepUabl);
STUYECKHE AacCleKThl COBPEMEHHBIX HCCJEIOBaHUM B OHoJOrUW,

MCAUIIUHC, OHMOTEXHOJIOTUH

10

YMeHue co3aBaTh COOCTBEHHBIE MMCbMEHHBIE U YCTHBIE COOOICHHS,
00001m1ass GMOIOTUYECKYI0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIOJb30BAaTh MMOHSATHHHBIN armapar OuoJIOTHHn

11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJabTAThl 0CBOEHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbl CpeIHero o01ero 00pa3oBaHus

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OWOJOTHU B CHUCTEME
Hay4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAyUYHOM KapTHUHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKUX M 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATIBHOW TPAaMOTHOCTH YEJIOBEKAa JJIsl PEIICHUS

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphiBaTh COJACpPXKAHUE OWOJOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, NOMMYJIsIIUA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIHUEC CHUJIBLI




(paxtopsr) ABOJIIOLINH, PUCTIOCOOTICHHOCTh OpPraHHU3MOB,
BU000pa3oBaHue, IKOJIOTUYECKHUE (baxTopsl, HKOCUCTEMA,
OPOXYLUEHTBI,  KOHCYMEHTBI,  PEIOYIEHThl,  LeNH  IHTaHuf,

9KOJIOTUYECKas MMpaMKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJOTHYECKHE TEOPHUH (SBONMIOIMOHHAs Teopus Y.
JlapBuHa,  cUHTeTHMYecKass  TeOpus  HBOJIOLMHU), 3aKOHBl U
3aKOHOMEpHOCTHU (3apojpbliieBoro cxojacrea K.M. bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepriosa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensTh  TpaHUIBI  HUX

IIPUMEHUMOCTH K ) XUBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO II03HAHHS B OHOJIOTHH
(HabOmro/IeHHEe W OINMCAHMUE >KUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUI;
OpraHmW3alys W MPOBEICHUE OHOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBKCHUE  TUIIOTE3bl,  BBIABJICHUE  3aBUCHMOCTH  MEXKIY
HCCIIEIyeMbIMH BEIIMYMHAMHU, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSATHA, TCOPHA W 3aKOHOB, yMCHHUC

ACJIaTh BBIBOJAbI HA OCHOBAHUU IMOJTYYCHHBIX pe3y.HI>TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJOrMYECKUX OOBEKTOB: BHUJOB, NOMYJIALMH, MPOAYLEHTOB,
KOHCYMECHTOB,  PCIYLIEHTOB,  OWOreOlIEHO30B M  IKOCHCTEM;
0COOEHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOTOo  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JI€HCTBUS SKOJOTMUYECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOreoXMMHYECKUX IIMKIOB B Ouochepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHeHHﬁ, IJId TIPUHATUA MPAKTHYCCKUX
pelIeHnii B MOBCEAHEBHOW KU3HU B LIETSAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsSI OKPY>KAIOLIUX JOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAKIIEH MNPUPOJAHON  Cpee;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Oouosoruu IJId paliluOHAJIBHOTO ITPUPOAO0ITOJIB30BAHUSA

VYMmenune pe€miaTe 3JIEMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SGHCPTHUU B 9KOCUCTCMAX (I_IGHI/I HI/ITaHI/I}I)

YMeHue BBINOJHATH JIAOOpAaTOpHBIE M MpaKTUUYecKue paboTsl,
coOmogath mpaBwia npu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPIPETHPOBATH HWH(OPMAIIHIO
OMOJIOTUYECKOTO CO/ICPKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIEC 3HAHMS

13 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-IONYJsSipHBIE MaTepHalIbl);

’ paccmarpuBaTh rio0anbHbIe IKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, (hOPMHPOBATh MO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HIUIO
YMeHue co3zaBaTh COOCTBEHHBIC HMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111ast GHOJIOTHYECKYI0 HHPOPMAIIMIO U3 HECKOJIBKHX HCTOYHHKOB,

I'paMOTHO HCITIOJIB30BATH TTOHATHHHBINA alrnapar ouoaoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COACPKaHUA
buonorusa xak HayKa

buonorus — wmayka o xuBoil mpupone. Ponp Ouonoruu B QopmMupoOBaHUHU

COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTeMa OHOIOTHYeCKHX HAYK
MeToapl 1MO3HAHUS KUBOW MPHUPOAbI (HAOMIOAEHUE, IKCIEPUMEHT, OIHCAHUE,
U3MEpeHue, KiIacCUpUKaIMsi, MOJCIMPOBaHUE, CTaTHCTHYECKas o0padoTka

JTAHHBIX )

JKuBnIe ccTeMBI U BX opranu3anus

2.1

XKuspie cucrembl (6HOCHCTEMBI) KaK MpeaMeT u3ydeHus: omomnoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

22

YpoBHH OpraHu3aliid OHOCHUCTEM: MOJICKYJIIPHO-TEHETHUECKUH, KICTOYHBIH,

OpraHU3MEHHBIN, MOMYISNOHHO-BUOBON, IKOCUCTEMHBIN, O1ochepHbIi

3.1

32

33

34

XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKH

XUMUYECKUH COCTaB KJIETKM. XHMHYECKHE JJIECMCHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DYHKI_II/II/I BOJbI H

MHHCEPAJIbHBIX BEIIECCTB B KJIICTKE. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue OenKkoB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpoBHH CTPYKTYpbI O€IKOBOI MOJIEKyIbl (IEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAA CTPYKTypa). XHMMHUYEecKHe CBoiicTBa OenkoB. buonornueckue
(GyHKIMHN OEIKOB.

®epMeHTHl — Onosiornueckue karanuzaropbl. CTpoeHue (epmeHTa: aKTUBHBIN
LHEeHTp, cyOcTpaTtHas crneunpuyHoctb. Kodepmentsl. Butamuubel. OTnnuns

(bepMeHTOB OT HCOPIraHNYCCKUX KATAaJIN3aTOPOB

VYrneBoabl: MOHOCaxapuabl (TIIOKO03a, prubo3a U Ae30KCUpu003a), aucaxapuabl
(caxaposa, 7nakTo3a) W TONUCaxapuabl (Kpaxmaj, TIUKOTEH, IIEeJUTI0JI03a).
buonornueckue GyHKIMN yTIEBOIOB.

Jlunmuaer:  TpurMnIepuasl, — crepounbl,  Gocdomunuasl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonornmueckue ¢yHkimu nunuaoB. CpaBHeHUE

YrijieBOJ40B, OCJIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

Hyxneunossie kucnotel: IHK n PHK. Hykneornasl — MOHOMEPBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuuun JHK. Crpoenne u ¢ynkuun PHK. ATO:

CTpoeHue U (PyHKIUU

3.5

Hurosorus — Hayka o kierke. Kiierounast reopusi. MeToapl U3y4eHus KIETOK

3.6

3.7

Krnerka kak menoctHast skuBasi cucrtema. OOmue MPU3HAKKA KIETOK: 3aMKHYTas
HapykHas MeMmOpana, moJiekyiasl JIHK kak remerwueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl kIeToK: syKapruoTudeckas U npokapuotrudeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHuecko kieTku. Kierounas crenka Oakrtepuit.  CTpoeHue
AYKapUOTHUECKOM KJIeTKH. OCHOBHBIC OTIMYMSI PACTUTEILHOM, XUBOTHOU M

IprOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEepXHOCTHBIE CTPYKTYphl KJIETOK — KIJIETOYHAs CTEHKA, TJHKOKAIMKC, HUX
¢bynkun. [Inasmaruaeckas memOpana, e€ cBoiicTBa U pyakuuu. L{utonnaszma u eé
opraHonipl. OJHOMEMOpaHHbIE OPraHOMJbl KJIETKU: SHAOIIa3MaTHuYecKas CeTb
(OIIC), ammapar ['onbmpku, im3ocoMbl. [loayaBTOHOMHbBIE OpraHOM/bI KJIIETKU:
MUTOXOHJpPUH, TuIacTUAbl. [IporcxokIeHne MHUTOXOHAPHA W IUIacTHA. Bumsl
ractu. HemeMOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJIETOUHBIA IIEHT,

PECHUYKH, KT'yTUKH. DYHKIIUU OPraHOUAOB KIETKU. BriroueHus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue sapa: siiepHas 000JOouKa,
KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

TpancnopT BeliecTB B KIETKe

KusznenesaTenbHOCTh KIETKU

OOMeH BemiecTB, WM METa0OIU3M. ACCUMUIAIMS (TUIACTUYECKHIT OOMEH) H
JTUCCUMUIISIINS (PHEPTeTUUYECKU OOMEH) — JB€ CTOPOHBI €IMHOTO IMpoIecca
MeTtabonu3ma. Tunbsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHbiid. Poib

(bepMeHTOB B OOMEHE BCIHICCTB U MPCBPAICHUN SHCPIUU B KIICTKE

4.2

4.3

®dortocuntes. CBeroBas U TemMHOBas (a3wl PporocuuTesa. Peakiuu dortocunTtesa.
DddexTuBHOCTL PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a AJIs KU3HU Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHuHTe3. XEMOCHHTE3HpywIlue OakTepuu. 3HAUYeHHE XEMOCHHTE3a s

JKA3HU Ha 3emiie

3HepFCTH‘lCCKI/Iﬁ oOMEH B KIIETKE. Pacmiennnenue BCIICCTB, BBLIACICHHEC H
AKKYMYJIMPOBAHHUC OHCPIruu B KIICTKC. OTalsl OHEPICTUYICCKOTO oOMeHa.
I'mukomms. Bpo>KeH1/1e n €ro BHUIHI. Kncnopongoe OKHCJICHHEC, WJIH KJIIETOYHOC

npixaHue. DPGPeKTUBHOCTh SHEPreTHYECKOro oOMeHa

4.4

Peakuuu marpuusoro cuntesa. ['eneruueckas nnpopmarus u JIHK. Peanuzanus

reHeTuyeckol mHpopmanuu B kieTke. ['eHeTHMuecKMit KOA U €ero CBOMCTBA.




Tpanckpunums — marpuunbslii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

Konuposanue amuHokuciot. Ponb pubocom B GnocunTese O6enka

4.5

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitus BupycoB ([1.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuid, >KUBOTHBIX M 4YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc nmmyHnonepunura yenoBeka (BUY) — Bo3oyaurens CITN/a.

[Mpodunakrrka pacmpocTpaHeHHs] BAPYCHBIX 3a00ICBaHHIA

PasMHOXEeHME M MHAMBUAYAIbHOE PA3BUTHE OPraHU3MOB

5.1

5.2

Knerounsrnii UK, WIM KU3HEHHBIM IMKI KIeTKU. MHTepdaza u MUTO3.
[Tpouieccel, mporekaromme B uHTepdaze. Permkamus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocoMm. XpOMOCOMHBIH HAO0Op — KapHUOTHIL.
JIMMUIIONAHBIE W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpOMaTHUbL.
[{utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATBHOTO PAa3BUTHS
OpraHU3MOB.

Henenne wierkn — muto3. Craaun mutos3a. [Ipomeccel, mpoucxopsiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pPa3MHOXKEHHUS: JIeJICHUE HaJBOE€, IIOYKOBAaHUE OJIHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. HckyccTBenHoe

KJIIOHUPOBAHUC OPraHUu3MOB, €0 3HAUYCHUC AJIA CCIICKIIMU

5.3

54

5.5

[TonoBoe pa3MHOXKEHUE, €r0 OTINYHUS OT O€CIOI0ro.
Meiio3z. Cragum wmeiio3a. Ilpouecchl, mpoucxoismiye Ha CTaausX Meio3sa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckmii cMbici U

3HaYEeHNE MEN03a

I'amerorenes — mpoiiecc 00pa3oBaHUs MOJOBBIX KJIETOK Y KUBOTHBIX. [lojoBbIe
JKEJIE3bl: CCMCHHUKU U ANYHHUKH. O6p330BaHI/IC " Ppa3BUTHC IMOJOBBIX KJIETOK —
rameT (CriepMaro3oui, SUIEKIeTKa) — crepmaTorene3 u ooreHes. OCoOEHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIICpMAaTO30UI0B. OHJ'IO)IOTBOpeHI/Ie. HapTeHoreHes

WnnuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jransl SMOPHOHAILHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreres. IlocramOpuonansHOe pasButue. Tumbl
MOCTAMOPHUOHAIBHOTO Pa3BUTHUS: TMpsMOE, HempsiMoe (JIMYMHOYHOe). BrusiHue
CpeAbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOICTBA.

Poct u pasButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHHE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U U3SMCHYUBOCTb OPTaHHU3MOB




6.1

6.2

IIpeamer u 3apaun reHeTuku. Vicropus pa3sBUTUS T€HETUKU. BKiiax poccHiickux
U 3apyOexHBIX YUEHBIX B pa3BUTHE TEHETUKU. MeTonbl TI'eHETUKU
(rubpu10I0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUYECKHA).
OcHOBHBIE TEHETUYECKUE NOHATHA. ['eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpelUBaHUI

3aKOHOMEPHOCTH HACJIE€IOBAHMs IPU3HAKOB, yCTaHOBJIEHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IlpaBwio 1noMHMHHMpOBaHMs. 3aKOH pAacIUEIJIEHUs IPU3HAKOB.
I'unoresa uncroTel ramer. [1onHOE 1 HEMONIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeuuBaHue. 3aKOH HE3aBUCHMOTO HACJIEJJOBAHMSI IPU3HAKOB.
[{uToreHeTHUecKne OCHOBBI JUTMOPUAHOTO CKpEIIMBaHU. AHAIM3WpPYIOIIEe
cKpeliMBaHue. lcrnonp3oBaHuEe — AHATU3UPYIOLIETO  CKPEIIMBAaHUA  JUId

OIIpCACIICHUS I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuersieHHOMY
HAcJeIOBaHUIO TreHOB. Hapymienuwe crerieHus TEHOB B pe3ylibTaTe
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'eneruka mona. XpoMOCOMHOE ONpeIeNeHHe Moia. AyTOCOMBI U TIOJIOBBIE
xpoMocombl. ['oMoraMmeTrHble M TeTeporaMeTHbie opraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

HUsmenunBocTh. BuIBl M3MEHUMBOCTH: HEHACJEICTBECHHAs M HacJeICTBCHHAas.
Ponep  cpenpl B HEHAcHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAN(MUKAITMOHHOW W3MEHUMBOCTU. BapuanuoHHBIM psSag W BapHaIlMOHHAsS
kpuBas. Hopma peaknum mnpusHaka. KoigumdyecTBeHHble M KaueCTBEHHBIE

MPU3HAKU U UX HOPpMaA pCaKINH. CBolicTBa MO,[[I/I(l)I/IKaI_[I/IOHHOI‘/’I HN3MCHYHNBOCTHU

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHUYMBOCTb. Melo3 U TMOJIOBOM Mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTalMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaluii:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NpUYMHBI MyTaluii. MyrareHHbIe
(akTopbl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasuiioBa

I'enernka wuyenoBeka. Kapuortun denoBeka. OCHOBHBIE METOJbl T'€HETHKH
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, IUTOTCHETHYCCKUH,
OMOXMMHYECKUH, MOJEeKyIsipHO-reHeThuyeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAaHUE, TEHOTUIIMPOBAHHUE, B TOM YHCIIE C
nomotnpto [II[P-ananu3a. HacnencTBeHHble 3a00J€BaHUs YEJIOBEKAa: T'€HHBIE
00s1e3Hu, 00JIE3HU C HACIEACTBEHHON MPeapacioyioKeHHOCThIO, XPOMOCOMHBIE

6one3nu. ComaThueckue M TeHepaTuBHble MyTanuu. [IpUHLIUIBI 370pOBOTO




o0pa3a J>KU3HHU, [AWATHOCTUKH, NPOPWIAKTUKA U JICYCHHUS TEHETHYECKHX
Oone3nell. MeMKO-reHeTH4eckoe KOHCYIbTUPOBAaHUE. 3HAUCHHE MEIUIIMHCKON

ICHCTUKHU B IIPEAOTBpAlICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHUH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekuusi Kak Hayka U Tpoliecc. 3apoKIEHHE CEJIeKUUU U JIOMECTHKAIIHS.
Yuyenue H.M. BaBuioBa o0 T1ieHTpax NPOUCXOXKICHHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbIE METO/BI CENEKIUMU. MaccoBbli U WMHIAMBUIYaJdbHBIH OTOOpPHI B
CEJIEKIIMM pAacTeHUM M KUBOTHBIX. OlleHKa sKcTepbepa. bin3kopoacTBeHHOE
cCKpeuuBaHue — HMHOpuAMHr. Yucrasg nuHus. CKpelMBaHUE YHCTBIX JIMHUH.
I'etepo3uc, nnu rubpuaHas cuia. HepoicTBeHHOE CKpeluBaHue — ayTOPUIUHT.
OtnanénHas ruOpuam3anuss W e€ ycmexu. VICKyCCTBEHHBIW MyTareHes u
IIOJIyYEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM pPACTEHMM, J>KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib MPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanus pexomOuHaHTHOW JIHK wm Tpancrenneix opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJbHOE  PAa3MHOKECHHUE
pacrenuii. KnoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W dTHdeckue npoosembl. MO — reHeTHuyecku

MO,I[I/I(I)I/II_II/IpOBaHHBIC OpraHu3Mbl

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBatenbHON mporpamMmsl 11 kiacca

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMble MTpeIMETHBIE PE3YIbTAaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
IpOTrpaMMBbl CpeTHEro 001ero oopa3oBaHus

1

CpopMHUpPOBAaHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTMH B CHCTEME HAYYHOTO
3HAaHUS ECTECTBEHHBIX HayK, B ()OPMUPOBAaHMM COBPEMEHHOH €CTEeCTBEHHO-
HAyYHON KapTHUHBI MHpa W HAYYHOTO MHPOBO33PEHHUS; O BKIIAJIE POCCUHUCKUX U
3apyOeKHBIX y4YEHBIX-OMOJOrOB B pa3BUTHE OHOJOTMH; (PYHKIMOHAIBHOM
TPaMOTHOCTH YEJIOBEKA JIJIsl peIICHHsI )KU3HEHHBIX 3a71a4

YMeHne packpbiBaTh COJEp)KaHHE OMOJOTMYECKUX TEPMHHOB W TIOHSTHHA: BHI,
MOMYJSIIKS, TeHO(OHA, JBOJIOLHUS, ABIKYIIME CHIBI ((AaKTOPHI) HBOIIOIHH,
MIPHUCIIOCOOJICHHOCTh OPTaHW3MOB, BHA000pa30BaHHUE, YKOIOTHYECKHE (DAKTOPEHI,
9KOCUCTEMa, TPOAYIEHThl, KOHCYMEHTBI, pEIyLEHThI, IeNu TMHTAHUS,
9KOJIOTUYECKAas MUpaMHKIa, OMOreoIieHo3, ornocdepa

YMenue uznaratb Ouonoruueckue teopun (dBonmooruonHas teopust Y. [lapeuna,
CHUHTETHYECKasi TEOPHsI 3BOJIIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBILIEBOIO




cxoactBa K.M. bapa, duepenoBanusi riaBHbIX HANpaBiICHUW U MYTEH HBOJIOLUU
A.H. CesepuioBa, yuenust o 6uocdepe B.1. BepHanackoro), onpeaensts rpaHUIIbI
UX IPUMEHUMOCTH K KHUBBIM CUCTEMaM

VYMmenune BJIaACTh METOJaMH HAY4YHOI'O IIO3HAHHUA B ouoaoruu (Ha6J’IIO,I[eHI/Ie n
OIMMUCAHUC KHUBBIX CHCTCM, MPOLCCCOB U SIBJIeHI/Iﬁ; opranu3anusa U IPOBCACHUC
OHOJIOrMYECKOT0 OKCIICPUMCHTA, BBIABHKCHHEC TUIIOTE3BI, BBISIBJICHUC
3aBUCUMOCTH MCKAY HCCICAYCMbIMU BCINYHNHAMU, 00BsICHEHHE MOJIYYCHHBIX
PE3YIBTATOB, MCIIOJIBb30BAHHBIX HAaY4YHBIX HOHﬂTHﬁ, TeOpI/Iﬁ M 3aKOHOB; YMCHHUC
ACJIaTh BBIBOJAbI HAa OCHOBAHUU MMOJTYYCHHBIX pe3YHLTaTOB)

YMeHue BBIACHATH CYIIECTBEHHbIE MPU3HAKKM CTPOCHUSI OHUOJIOTHYECKUX
OOBEKTOB: BHUJAOB, MOMYJISUUN, TMPOAYIIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOTEOIIEHO30B M JKOCHUCTEM; OCOOCHHOCTH IMPOIECCOB HACIEACTBEHHOU
W3MEHUYUBOCTH, €CTECTBEHHOI'0 OTOOpa, BHI000pa30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHHU3MOB, JICHCTBHS DSKOJIOTHYECKHX (PAaKTOPOB HA OPTaHHU3MBI, IIEpeHOCa
BELIECTB M TMOTOKA JHEPTUM B IKOCHCTEMaX, AHTPOIOICHHBIX HM3MEHEHHH B
9KOCHUCTEMAaxX CBOCH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMOT€OXUMHUYECKUX
IIUKJIOB B Onocdepe

YMeHHne TpUMEHSTHh TIOJyYeHHBbIE 3HAHHUS sl OOBSICHEHHS OHOIOTHYECKUX
IIPOLIECCOB U SABJICHUM, I NPHUHATHS IIPAKTUYECKUX PEUICHUN B IIOBCEAHEBHOMN
KHU3HM B Iensx oOecriedeHus O€30HMacCHOCTH CBOErO 3/0pOBbS U 3J0POBbS
OKpY)KAalOIUX JIIOAEH, COONIIOJEHHs HOPM TIPAMOTHOIO IIOBEIEHUS B
OKpy’Karollel NpUpOAHOHN cpele; MOHUMaHHE HEOOXOIUMOCTH HCHOJIb30BAHUS
JOCTUKEHUM COBPEMEHHOM OMOJIOTUH Ul PaliMOHAIBHOIO IPUPOIOTIOIb30BAHUS

YMeHue pemiaTh 3JIEMEHTapHbIE OHMOJIOrMYEeCKHe 3a/laud, COCTaBISATh CXEMbl
IIEpEeHOCca BEILIECTB U SHEPTHH B SKOCUCTEMAX (1IEMH MUTAHUS)

YMeHue BBINONHATH J1A0OpAaTOpHbIE W MpakTUYeckue paboThl, COOJIOIATh
IpaBuia Mpu padoTe ¢ yueOHbIM U 1a00paToOpHbIM 000pYIOBAHUEM

YMeHue  KpPUTHYECKM OLEHUBaTb W  HMHTEPIPETUPOBaTh  MHGPOPMALHUIO
OMOJIOTMYECKOTO COJEpP)KAaHUS, BKIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
paznuuHblX ~ ucToyHMkoB  (CMMU,  HaydHO-TIOMyNspHBIE  MaTepHalbl);
paccMaTpuBaTh  IJOOAJBHBIE  JKOJIOTMYECKHE IPOOJIEMBI  COBPEMEHHOCTH,
(hopMHPOBATH O OTHOLIEHUIO K HUM COOCTBEHHYIO O3HIINIO

10

YMeHue co3naBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIIEHUS, 0000IIas
OMOJIOTMYECKYI0 MH(OpPMAIUI0 U3 HECKOJbKMX HWCTOYHHUKOB, T'PaMOTHO
WCIOJIb30BaTh MOHATUIHBIN anmnapar OMoJI0Tuu

11 KIIACC

Kon IIpoBepsieMblii JJIEMEHT COEPIKAHUS

1 OBOJIIOIMOHHAS OMOJIOTUSA




1.1

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBI/I,Z[GTG.HBCTBa 3BOJIFOIIUH. ITanmeoHnToOMOrNMYECKUE: IIOCICA0OBATCIIbPHOCTD
MOSIBJICHUS. BHJOB B MAJICOHTOJIOTUYECKOW JIETONHCH, MEpeXonHble (HOpMBI.
buoreorpaduyeckue: cxoactBo u paznuune ¢ayH u  (piaop MaTepukoB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA U Pa3Inuusi SMOPHOHOB Pa3HBIX BHJIOB
II03BOHOYHBbIX. CpaBHI/ITeHBHO-aHaTOMI/I‘-ICCKI/IeI T'OMOJIOTMYHBIC, aHaJIOTHYHBIC,
PYAMMEHTapHBIE OPraHbl, aTaBU3MBL. MOJCKYISIPHO-OMOXMMHUYECKUE: CXOACTBO
MCXaHHM3MOB HAaCJICACTBCHHOCTHM M OCHOBHBIX MeTa00IMYECKUX HYTefI Y BCEX

OpraHu3mMoB

1.2

1.3

OpomounonHass teopusa Y.  [apsuna. Ilpeanocbuiku  BO3HUKHOBEHHS
napBUHHU3MA. JIBMOKYIIME CHIIBI IBOJIIONHMH BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPU OTPAHUYEHHOCTU PECYPCOB, HEONpeAenEéHHasT U3MEHYHBOCTb,

00opn0a 3a CyIecTBOBaHUE, €CTECTBECHHBINH 0TOOD)

Cunrernueckast Tteopust sBomtouuu (CTD) U OCHOBHbIE €€ MOJOXKEHHUS.

Muxkposostorus. [lomynsanus Kak eIMHUIA BUAA U IBOIIOLUN

1.4

1.5

2.1

2.2

JBwxyue cuibl ((hakTopbl) SBOJIIOLMU BUIOB B Ipupoie. MyTalmOHHBIH
Ipolecc U KOMOMHATHBHAsg W3MEHYMBOCTb. llomynsiuoHHBIE BOJHBI U JIpeid
reHoB. M3omsanus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapisiomuil pakTop
sBoIrOIU. DPOPMBI €CTECTBEHHOTO 0TOOPA.

[IpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. [Ipumeps
MpHUCOCOOIEHUH Yy OpraHn3mMoB. ApoMop(}o3bl ¥ UIMO0A AN TaI|H.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUJ000pa30BaAHU:

reorpaduueckoe, IKOJIOrHIecKoe

MaKpOBBOHIOI_II/ISI. cDO]Z)M]E»I OBOJOIHHN: (I)I/IJ'IGTI/IIIGCKEIH, JAUBCPICHTHAA,

KOHBEpreHTHas, napaienbHas. HeobpaTumocTs 3BoIOINN
Bo3HuUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble TIIPEACTABJICHUS O 3apOKICHUM JKU3HU. HayuyHbple TrunoTessl
BO3HUKHOBEHHUSl JKU3HU Ha 3emie: abHoreHe3 M mNaHcrnepMmus. XHUMUYecKas
IBOJIIOLIMS. DKCIIEPUMEHTAIBHOE MOJATBEPXKJICHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble atamel Ouosiorndeckoil sBomtoruu. ['mnoreza PHK-mupa. Ilepsbie

KIJIETKHU U UX 3BOJIFOIIUA. cDOpMHpOBaHI/Ie OCHOBHBIX I'PYIIII J)KUBBIX OPraHU3MOB

Pasutne xu3zHm Ha 3emie mo spam M nepuonaM. Karapxeil. ApxeWckas Hu
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoAbl: KeMOPHUIICKHIA,
OPJIOBUKCKHW, CUJIYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iickas 3pa U €€ IepUuoabl: TPUACOBBIN, FOPCKU, MEJIOBOM.




Kalinozoiickass s2pa u e€ mepuoAbl:  MAJCOr€HOBBIA,  HEOIC€HOBBIN,
AQHTPOIIOTCHOBBIA. XapaKTepUCTUKA KIUMaTa M TE€OJOTHUYECKHX MPOILIECCOB.
OcHOBHBIE 3TaIbI 3BOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHuid M KUBOTHBIX. IlosBIeHMe, pacuBeT M BBIMHUPAHME TIPYII KUBBIX

OpraHu3mMoB

2.3

24

Cucrema OpPraHu4€CcKOro Mupa KaK OTpPaXCHHUE DSBOJIIOLHH. OcCHOBHEBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

OBonronus 4YejaoBeKa. AHTPOIIOJIOTHS KaK Hayka. Pa3BuTue npeacTaBI€HUH O
IIPOUCXOKACHUU 4eroBeka. Meroabl u3ydeHMs aHTponorenesa. CxoicTtsa u
pa3nuuus 4esloBeKa U )KUBOTHBIX. CHCTEMATUUECKOE MOJI0KEHHUE YEIIOBEKA.

JBwxyuue cuibl (pakTopsl) anTponorenesa. HaciaencTBeHHas M3MEHYUBOCTD U
€CTeCTBEHHbIN 0TOOp. OOLIecTBEHHBIH 00pa3 KU3HU, W3TOTOBJIEHHE OpPYAMi

TpyAa, MBIIIUICHUEC, PCYb

2.5

2.6

3.1

3.2

3.3

34

OcHOBHBIE CTaAMM ¥ BETBH JBOJIOLUU YEIOBEKA: aBCTPAJIIONMUTEKH, YeloBek
ymenslid, YenmoBek npsMoxondmui, YenoBek HeaHAEpTaIbcKui, Yenosek
pa3yMHblii. Haxoaku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUSA, 00JacTb

pacrpocTpaHeHust, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HHU, OPYAUs

YenoBeueckue pacbl. OCHOBHbIE OOJIBIIME Pachl: €BpONEOHIHAs (eBpazuiickas),
HErpo-aBCTPaJIONIHAs (3xBaTopHuanbHas), MOHTIOJIOMIHAs (a3marcko-
amepHuKaHckasi). YepTbl IPHUCIIOCOOICHHOCTH MPEJICTABUTENIEH YeIOBEUECKUX pac

K YCIIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBevyeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXKarolas cpeaa

DKoJorusl Kak Hayka. 3aJaud U pasJesbl dKOJIOrMU. MeToJbpl IKOJIOTHYECKUX
UCCIeIOBaHMM. DKolorndeckoe MUpoBo33penne. Cpeapl 00UTaHUsT OpraHU3MOB:

BOAHAsA, HA3EMHO-BO3AyIIHAasA, ITIOYBCHHAA, BHYTPUOPTaHU3MCHHAA

Okonoruueckne  (axtopsl. Krnaccudukamus — skomormyeckux — (pakTopos:
abuoTtuyeckre, OWOTHYECKME M aHTpPONOreHHble. JleificTBHe 3KOIOrMYecKux

(hakTOpPOB HA OPTaHU3MBI

AbGunotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaXKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenus OpraHu3sMOB K JeHCTBHIO aOMOTHYECKHX  (DaKTOPOB.

buonornueckue puTMsl

buotnueckue Qaxrtopbl. Bumbl OMOTHYECKMX B3aWMOJIEHCTBMIA: KOHKYpPEHIIMS,
XHUIIHWYECTBO, TMapa3uTU3M, MYTyalll3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M,  HeiTpamu3M.  3HadeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJI CYINECTBOBAHUS OPraHU3MOB B IIPUPOJHBIX COO6HIGCTBaX




3.5

OKOJIOTHYECKHE XapaKTEPHUCTHUKHU MOMyJIAIHUH. OcHOBHBIE IIOKa3aTeiin
nomyJjdanuuu: 4YUCICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IMPUPOCT,

MUrpamnus. Z[I/IHaMI/IKa YUCJICHHOCTH ITOIIYJIAIHUHN U eé peryisausa

COO6I_H€CTBa N 3KOJIOTMYECKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpykTypsl OuOIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Bunabl-momuHantel. CBS3U B

onoleHo3e

4.2

Okonornyeckue cucreMsl (9kocucremsl). Ilonarue 00 »skocucreme U
ouoreoneno3e. DYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: TMPOJIYLEHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BelecTB M MOTOK 3HEPTUH B HIKOCUCTEME.
Tpodpuueckue (nuineBble) ypOBHU O3KOocHcTeMbl. [luieBble Lienmu U CETH.
OcHOBHbIE TOKa3aTeNIM HKOCUCTEMBbI: Oumomacca, MPOAYKLHUSA. DKOJOTHYECKUE
NUpaMHbl: TMPOAYKIUH, YHUCICHHOCTH, Ouomacchl. CBONCTBA 3KOCUCTEM:

YCTOﬁqHBOCTb, CcaMoperyJjianusi, pa3BuTHUC. CYKLICCCI/IH

4.3

[Ipupoanbie 3xocucTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOMHOIO WJIU
IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE 3KOCHUCTEMBI. ATpO3KOCHCTEMBI. Yp603KOCHCTEMBL.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak Qakrop ycroWumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasust Ha 3emiie

4.4

VYuenue B.M. Bepnaackoro o Ouocdepe. I'paHuibl, coctaB M CTpyKTypa
ouocdepsl. Kupoe BemectBo U ero QyHkiuu. OcoOeHHOCTH OHOcdephl Kak
rno0anbHOM »KocucTeMbl. J[MHamMuuyeckoe paBHOBecMe U oOpaTHas CBA3b B
ouocdepe. KpyroBopoTsl BemIECTB M OHMOTCOXMMHYECKHE IMKIBI DJIEMEHTOB

(yrnmepopa, azota). 3oHanbHOCTh OMochepbl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBeuecTBO B Ouocdepe 3eminn. AHTpONMOTeHHbIE M3MEHEHUs B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHANBHOTO  YIpPABIEHUS MPHUPOJAHBIMH pecypcaMd U UX

ucnoJib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI

[TpoBepsiembie Ha EI'D o OGuonoruu tpeGoBaHus
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MpOTrpamMMbl
cpeaHero o0Iero oopa3oBaHus

Kon

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yIbTaTaM OCBOEHHSI OCHOBHOM

IMPOBEPACMOTro O6p330BaTeHLHOﬁ IMporpaMmbl CPpEAHETO OGH.IGFO 06p330BaHI/I$[




TpeOOBaHMS

1

ChopMUPOBaHHOCTh 3HAHUH O MecTeé U pOJM OHOJOTHMH B  CHCTEME
€CTECTBCHHBIX HAayK, B (OPMHUPOBAHWU COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTHHBI MUpPA, B TTO3HAHWUU 3aKOHOB NPUPOJBI M PEIICHUH XU3HECHHO BaYKHBIX
COLIMATTbHO-ITHYECKHX, YKOHOMHYECKUX, IKOJIOTHYECKUX npoosem
9eloBeYecTBa, a TaKkKe B PEINICHHHM  BOIPOCOB  PALMOHAIBHOTO
MIPUPOIONOIB30BaHus, B (POPMUPOBAHUHU IICHHOCTHOTO OTHOIICHUS K TPUPOJIE,
OOIIECTBY, YEIIOBEKY; O BKIIJIe POCCUHCKUX M 3apyOeKHBIX YUYEHBIX - OMOJIOTOB
B pa3BUTHE OMOIOTHH

Bnanenme cucremoll 3HaHMH 00 OCHOBHBIX METOJAX HAYYHOTO MO3HAHUS,
UCIIOJIb3YEMBIX B OHOJIOTUYECKUX HCCIECAOBAHUSAX JKUBBIX OOBEKTOB H
9KOCUCTeM (OMHCaHWe, W3MEpPEHHE, MPOBEICHUE HAOIIOJCHMIA); CrIocoOaMu
BBISIBJICHHSI U OLICHKU aHTPOIIOT'€HHBIX U3MEHEHUN B IIPUPO/IE.

YMeHue BBIBHTaTh THUIIOTE3bI, TPOBEPSATh MUX  SKCIEPHUMEHTAIHLHBIMU
cpenctBamMu, (GOpMyIUpys LE€Tb HCCIENOBaHUS, aHAIW3UPOBATh MOJyYCHHbBIC
Pe3yabTATHI U IETaTh BBIBOJIBI.

BrisiBneHre 3aBUCUMOCTH MEXIY HCCIEAYEMBIMU BEITHYMHAMHU, OOBSICHEHHE
MOJTyYCHHBIX PE3yJIbTaTOB W (OpPMYyTUpOBAaHHE BBIBOJAOB C HCIIOJIB30BAaHHEM
HAyYHBIX TIOHATUN, TEOPHUI U 3aKOHOB

YMeHue BiaJeTh CHCTEMOW OMOJIOTMYECKUX 3HAHUM, KOTOpas BKIHOYAET:
OCHOBOIIOJIararoue OHOJOTMYECKME TEPMUHBI U MOHATHUS (PKU3Hb, KIIETKa,
TKaHb, OpraH, OpraHu3M, BUJ, HOIYJALMs, 3KOCUCTEMa, OuolLeHo3, 6uocdepa;
MeTa0oJIu3M, TOMEOCTa3, KJIETOYHBIH HMMYHUTET, OWOCHMHTE3 Oelika,
OMOMNOJIMMEpPBI,  JUCKPETHOCTb,  CaMOPETrYyJSILMs, CaMOBOCIPOU3BEICHUE,
HaCJIEICTBEHHOCTh, U3MEHYMBOCTb, YHEPrO3aBUCUMOCTD, POCT U Pa3BUTHE);
O6uosnornyeckue teopuu: kierouHas teopus T. IlIBanna, M. Ilneiinena, P.
BupxoBa; kioHanbHO-cenekTuBHOro nmmyHnutera I1. Dpaux, .M. Meunukosa,
XpOMOCOMHasi Teopusl HaciencTBeHHocTH T. MopraHa, 3aKOH 3apOAbILIEBOTO
cxoncrea K. bapa, spomronronHas teopust Y. /lapBuHa, cuHTETHYECKAs TEOPUS
HBOJIIOIMM, Teopus aHTpororeHeza Y. [lapBuHa; Teopust OuoreorneHoza B.H.
CyxkaueBa; yuenue H.M. BaBunoBa o 1ieHTpax MHOrooOpasusi ¥ MPOUCXOXKICHUS
KyIbTYpHbIX pacTeHud, yuenue A.H. CeBepuoBa 0 NyTAX M HalpaBICHUIX
sBosonny, yuenue B.M. Bepnanckoro - o 6uocdepe); 3akoHbI (e1nHOOOpa3us
IIOTOMKOB TIEPBOTO TOKOJIEHHS, PpACIICIUIEHUS] IPU3HAKOB, HE3aBUCHUMOIO
HacyenoBaHus pu3HakoB . MeHnzens; clenaeHHoro HacaeA0BaHus NPU3HAKOB
U HapyuleHMsl cuemieHuss reHoB T. MopraHa; roMOJIOrMYECKHX pSIOB B
HacneACTBEHHOM u3MeHunBocTH H.M. BaBuioBa; reHETHYECKOTO paBHOBECHUS
Jbx. Xapau wu B. BaitnOepra; 3apogsimeBoro cxoactBa K.  Bopa;
Oouorenernueckuii 3akoH J. ['exkens, @. Mrosepa);

MPUHIUIBI (YUCTOTHI TaMET, KOMIIJIEMEHTapHOCTH);

npaswia (MuauMyma FO. JIubuxa, skonornueckoil mupamuibl 4yuces, 6MoMacchl
U DHEPTUH);

runoresbl (koarepatHoit A.M. Onapuna, nepsuunoro 0ynsona J[x. XonaeitHa,
mukpocoep C. Doxkca, pudosuma T. Yek)

YMmenue peuiaTth IMOUCKOBBIC OHOJIOrHYeCKue 3ala4yi; BBIABJIATL HNPUYUHHO-
CICACTBCHHBIC CBA3HM MCKIAY HCCICAYEMBIMU OMOJIOTTYECKUMU O6’I)GKTaMI/I,
nponeccaMm M ABJICHUAMHU,; JC€JIAaTb BbIBOJAbI W HPOTHO3bI Ha OCHOBAHUHA




MIOJIyYEHHBIX PE3YJIbTATOB;

COCTAaBJIATh TE€HOTUIIMYECKUE CXEMbl CKpPELIMBAaHHUS JUISl Pa3HBIX THUIIOB
HacJeA0BaHUs MIPU3HAKOB Y OPraHU3MOB, COCTABJISATh CXEMBI [IEPEHOCA BEILECTB
Y SHEPTUHU B 3KocHcTeMax (LeMu MUTaHUs, TUIIEBbIE CETH)

YMeHue ycTaHaBIWBaTh B3aUMOCBS3M MEXKIY CTPOCHHEM U (YHKUUSMH:
OPraHOMJIOB, KIJIETOK pPAa3HBIX TKaHEH, OpraHaMd M CHCTEMaMH OpraHOB Yy
pacTeHuil, JKUBOTHBIX M UYEJIOBEKA; MKy dTallaMd OOMEHA BEUIECTB; dTalaMu
KJICTOYHOTO [HUKJIa W OJKU3HEHHBIX IUKJIOB  OPTraHU3MOB;  OSTalaMu
SMOPHOHAIILHOTO ~ pa3BUTHs; TEHOTUNIOM U  (eHOTUHOM, (EHOTUIIOM U
daxTopamu cpeipl OOMTaHMS; MPOLECCAMH SBOJIOIMHU; IBIKYIIUMH CHIIAMH
aHTPOIIOTeHe3a; KOMIIOHEHTAMH PA3JIMYHbBIX SKOCHCTEM U MPHUCIIOCOOICHUSAMHU K
HUM OpPTaHH3MOB

YMeHue BBIICIATh CYIECTBCHHBIC TPU3HAKH:

CTPOCHHS BHPYCOB, KIETOK IPOKAPUOT W OYKAPHOT; OJHOKICTOYHBIX U
MHOTOKJIECTOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOLIEHO30B, YIKOCUCTEM U Onochepsr;
CTPOCHHSI OpPraHOB W CHCTEM OPTraHOB pPACTCHHI, >XWBOTHBIX, YCIIOBEKA;
MPOIECCOB  YKU3HEICATCIBHOCTH, MPOTEKAIOIIMX B OpPraHM3Max pacTEHHI,
KUBOTHBIX M UYEJIOBEKa, OWOJIOIMYECKUX TIPOIECCOB: OOMEHA BEIIECTB
(mMeTabonu3M), wHGOpPMAIMM W TPEBPALEHUS  DHEPTHH,  OpPOXKCHUS,
aBTOTPOHOTO ¥  TEeTepOTPOPHOrO0 THIOB THUTAHHS, (OTOCHUHTE3a U
XEMOCHHTE3a, MUTO3a, Meiio3a, raMeToreHesa, aMOpHOTeHe3a,
MOCTIMOPHOHAIBHOTO PA3BUTHS, PA3MHOXKCHUS, WHIUBHIYAJILHOTO PA3BUTHS
opranuzMa (OHTOTEHE3a), B3aUMOJICHCTBUSI T'EHOB, TETEPO3UCa; IACHCTBUI
MCKYCCTBEHHOTO OTOOpPA, CTaOMIU3UPYIOIIEro, JBUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO oTbopa; JJIONATPUIECKOTO u CHUMITaTPUYECKOTO
BHJI000pA30BaHUS, BIUSHHUS JBHKYIIMX CHJI OSBOJIONUH Ha TreHO(OH
MOMYJISIIINK; IPUCTIOCOOTICHHOCTH OPraHU3MOB K cpejie OOMTaHUs, YepeqOBaHUS
HaINpaBJICHUH OSBOJIOIMK, KPYroBOPOTa BEIIECTB H TIOTOKA JHEPTrUU B
IKOCUCTEMAX

ChopMupoBaHHOCTh yMEHHUS BBIIEISATH CYIIECTBEHHBIE NPU3HAKU BHPYCOB,
KJICTOK TIMPOKApHOT W OJYKApHUOT, OOAHOKJICTOYHBIX W MHOT'OKJIICTOYHBIX
OpPraHU3MOB, BHJIOB, OHMOT€OLIEHO30B MU 3KOCHCTEM; OCOOEHHOCTH MpPOIIECCOB
oOmena BCIICCTB MW NPCBpaliCHUA OSHEPTHUU B  KIICTKE, q)OTOCI/IHTCSa,
MJIACTUYECKOTO U DIHEPreTUYecKOoro OOMEHa, XEeMOCHHTEe3a, MHUTO03a, Meilo3a,
OIINIOAOTBOPCHUSA, PA3BUTHUA W PAa3MHOXKCHHUA, WHAWBUAYAJIBHOTO Pa3sBUTHA
opranusma (OHTOreHe3a), OOpbOBI 3a CYIIECTBOBaHHME, €CTECTBEHHOIO OTOOpA,
BH1I000pa30BaHMs, MPUCIOCOOJICHHOCTH OpPraHU3MOB K cpeae oOuTaHus,
BITUSTHUSL KOMIIOHEHTOB SKOCUCTEM, aHTPOTIOTEHHBIX U3MEHEHUN B AKOCHCTEMAaxX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U MIPEBPAICHHS SHEPTUU B OHochepe

YMeHue HCronb30BaThb COOTBETCTBYIOIIME apryMEHThI, OHOJOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY Ul I0KA3aTEIbCTBA POACTBA OPTaHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYI; B3aWMOCBSI3M OPraHW3MOB M Cpeabl OOUTaHHUS;
€IMHCTBA YEJOBEYECKHX pac; HEOOXOAMMOCTH 3/0pOBOr0 00pasza >KU3HH,
COXpPaHEHMsI Pa3HOOOpa3Hs BUAOB M HKOCUCTEM KaK yCIOBHS COCYIECTBOBAHUS
IIPUPO/BI U YEIOBEYECTBA

YMeHue KpUTHUECKU OLEHUBATh MH(POpPMAIUI0 OHOJOTHYECKOIO COJAEpIKaHMUS;




MHTEPIIPETUPOBATh STHYCCKHE AaCMEKThl COBPEMEHHBIX HCCIICIOBAaHUI B
Ouosiornu, MeIuIUHE, OHOTEXHOJIOTHMH;  paccMaTpuBaTh  IJ100aIbHBIC
9KOJIOTMYECKUE IMPOOJIEMBbl COBPEMEHHOCTH, (hOPMHPOBATH IO OTHOLICHUIO K
HUM COOCTBEHHYIO MTO3HIIHIO

Ilepeuennb 251eMEHTOB coiepKaHus, mpoBepsieMbix Ha EI'D
1o Ouoyorun

Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

CoBpemenHas OuUoNOrHs - KOMIUIEKCHasI Hayka. buoiornyeckue Hayku U U3ydaemble
uMH  mpobnembl. (DyHAAMEHTaTbHBIC, MPUKIAJAHBIE ¥ TOWCKOBBIE HAay4dHBIC
UCCIIEIOBaHMS B OMOJIOTHH.

3HaueHue OMOJIOruM B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI
mupa. IIpodeccun, cBsazannbie ¢ Ouonorueil. 3HaueHHe OUONOTMHM B MPAKTUYECKOM
NESITEIbHOCTH YeJIOBEKa: MEIULIMHE, CEJIbCKOM XO3SIIICTBE, IPOMBIIIJIEHHOCTH, OXpaHe
MIPUPOJIBI

1.2

XKusble cuctembl Kak npeaMeT u3ydeHus Ouosioruu. CBOMCTBa JKUBBIX CHUCTEM:
€AUHCTBO XHMMHMYECKOIO COCTaBa, JHUCKPETHOCTh M IEJIOCTHOCTb, CIOXKHOCTh H
YIOPSA0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTS, caMOOpraHu3anus,
CaMOBOCIIPOU3BEIECHUE, PA3APAKUMOCTh, U3MEHUNBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3alyu >KUBBIX CHCTEM: MOJICKYJISPHBIM, KJIETOYHBIM, TKaHEBBIN,
OpTraHU3MEHHBIH, MOIMYJSIUOHHO-BUIOBOM, IKOCUCTEMHBIA (OMOTeOIEHOTHYECKHIN),
o6uocdepnsiii. [Ipoueccsl, npoucxoasiye B *HUBbIX cucTeMax. OCHOBHbIE NPU3HAKU
xuBoro. JKnu3Hb Kak (hopma CyIecTBOBaHUS MaTEPUU

1.3

Meroasl  Owonornueckoid  Hayku. HaOmrogeHue, wu3MepeHHE, OKCIEPUMEHT,
cucreMaTtusanus, MeraaHanu3. [loHsATHEe O 3aBUCMMOI M HE3aBUCUMOM NEPEMEHHOM.
[TnanupoBanue skcnepumenta. [loctaHoBka u npoBepka runote3. HyneBas rumnoresa.
[TonsiTHE BBIOOPKU U €€ TOCTOBEPHOCTh. Pa3Opoc B Omonornyeckux maHHBIX. OlleHKa
JIOCTOBEPHOCTH TIOJYYEHHBIX PE3yJNbTaToB. [IpUYMHBI HMCKaKEHUS PE3YJIbTaTOB
skcnepuMeHTa. [loHATHE CTaTUCTUYECKOTO TeCcTa

Knerka kak Omosiorudeckasl CicteMa

2.1

Knertka - cTpykTypHO-(QYHKIIMOHATIbHAS €AMHUIIA )KUBOTO. VICTOPUS OTKPBITHSI KJIETKH.
Pa6oter P. T'yka, A. JleBenryka. Knerounas teopus (T. IlIBann, M. Hlneiinen, P.
BupxoB). OCHOBHBIE MOJI0KEHUSI COBPEMEHHON KJIETOUHOW TEOPHH.

MeToapl MOJIEKYJISIPHOM M KJIETOYHOM OMOJIOTMM: MUKPOCKOMMS, Xpomatorpadus,
aneKkTpoope3, METO MeUeHBIX aTOMOB, Tu(depeHInalIbHOoe HEeHTPUPYTUpOBaHUE,
KYJIbTUBHPOBAHUE KIIETOK

2.2

XUMUYECKUN COCTaB KIJIETKU. Makpo-, MUKpPO- U YJIbTPaMHKpPOAJIEMEHTHL. Bona u ee
poiib  Kak pacTBOPUTENS, peareHra, ydacTue B CTPYKTYPUPOBAaHMM KJIETKH,
TEIUIOperynauud. MUHepallbHble BELIECTBA KIIETKH, UX Ouonorudeckas poib. Poib
KaTHOHOB U aHUOHOB B KJIETKE.

buonoruueckue monumMepsl. benku. AMHUHOKHCIOTHBINM cocTaB 0enkoB. CTpyKTYpbl
OenxoBoit Mouyiekynbl. [lepBuuHas cTpykTypa Oenka, NmenTuHas CBsS3b. BropuuHas,




TpeTUYHasi, YeTBEPTUYHAs  CTPyKTyphl. JleHarypanus. CBoiicTBa  OCJKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIUU OEIKOB.

VYrneBoabl. MoHOcaxapu/ibl, [ucaxapuabl, OJUrocaxapuabl U noiaucaxapuasl. OOmmii
TUTaH CTPOCHUS U (PU3UKO-XUMHUYECKHE CBOMCTBA yriieBo10B. bronornyeckue GpyHkuuu
YTJIEBO/IOB.

Jlumuasl.  TunpodumnbHo-ruapodoOHble  cBolicTBa. Knaccudukanmss  nTunmmos.
Tpurnuuepunsl, ¢dochomunuabl, BOCKH, cTepouabl. buonornyeckue GyHKIUN
mumuaoB. OOmue cBoiicTBa OMOJOTHYECKUX MEMOpaH - TeKy4ecTh, CIOCOOHOCTh K
CaMO3aMbIKaHHUIO, MTOJIYIIPOHUIIAEMOCTb.

Hyxneunosbie kucnotsl. JIHK u PHK. Crpoenue HyknenHoBbIX kucioT. HykiieoTuabl.
[Mpunnun komrementapHoctu. IlpaBuno Yapradda. Crpykrypa JIHK - apoitnas
cnimpasib. Mecronaxoxaenue u ouonornyeckue pyaxuu JJHK. Buast PHK. ®Oynkuun
PHK B kietke.

Crpoenne monekyiasl AT®. Makpospruueckue cBsi3u B Mojekyie ATO.
buonornueckne ¢ynkmuun AT®. BoccTraHOBICHHBIE NMEPEHOCUYMKH, WX (PYHKIIUU B
kietke. Cexksenuponanue /JHK.

CrtpykrypHas 6uosorusi: OnoxuMuyeckue u 6nodusnueckKue UCCIe0BaHUs COCTaBa 1
IIPOCTPAHCTBEHHOMN CTPYKTYpPbl OMOMOJIEKY
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Turb! KIIETOK: SyKaprHOTHYECKas ¥ poKaproTHueckas. CTpyKTypHO-(pyHKIIMOHATBHEIE
00pa3oBaHMs KJIETKH.

Crpoenue mpokapuoTuueckord kieTku. Kiierounass creHka OakTepuii U apxeil.
OCOOEHHOCTH CTPOEHHUS I'eTepOTPOPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KIIETOK.
MecTo u posb NpoKapuoT B OMOLIEHO3aX.

Crpoenre u (GYHKIMOHMPOBAHUE J3yKapuoTH4yeckod KkieTku. [lna3marnmueckas
MeMOpaHa (tuasmanemma). CTpykTypa IUIa3MaTHYeCKOH MeMOpaHbl. TpaHCcrmopt
BEIIECTB uepe3 IUIa3MaTUYECKyr0 MeMOpaHy: MmacCuBHBIN (auddys3us, obierdeHHas
madQy3us), aKTUBHBIA (NMEPBUYHBIH W BTOPUYHBI AKTUBHBIA  TPAHCIIOPT).
[TonynponuniaeMocts MeMOpaHbl. PaboTa HaTpuii-kaqueBoro Hacoca. DHIOLUTO3:
MUHOIUTO3, (arouuto3. Jk301uTo3. Kierounas crtenka. CTtpykTrypa W (GyHKIHH
KJICTOYHOM CTEHKH pacTeHUil, rpuoOoB.

Huromnnasma. [{uro3ons. [utockener. J[BmkeHue mutorasMbl. OpraHoubl KIETKH.
OnHoMeMOpaHHBIE OpraHOWAbI KIETKH: 3Hjomiazmaruyeckas cerb (DIIC), ammapar
l'onpmxu, nu3ocombl, UX cTpoeHHe U (yHKUIMU. B3auMocBs3b OJHOMEMOpPAHHBIX
opraHouioB KieTku. CTpoeHue IpaHyIspHOro peTukyilyma. CHHTE3 pacTBOPHUMBIX
OEIKOoB. Cunres KJIETOUHBIX MeMOpaH. IMmanxuit (arpaHymsIpHBIiT)
SHJOMIA3MaTHUeCKuil peTukyiayM. CekperopHas ¢yHKuMsg amnmapata [ oabaxu.
Tpancnopr BemecTB B KieTKe. Bakyonu pacTUTENbHBIX KJIETOK. KIIETOYHBIN COK.
Typrop.

[TonyaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHIPUHU, TUIACTUIBL.

Crpoenue 1 (GyHKIMH MUTOXOHJpUM U muacTtuj. IlepBuuHble, BTOPUYHBIE U CIIOKHBIE
mIacTuasl  (POTOCHMHTE3UPYIOIIMX  J3YKApHOT.  XJIOPOIUIAcThl,  XPOMOIIACTHI,
JIEUKOILIACTHI BBICIIUX PACTEHUM.

HememOpannbie opraHounsl kietku CrpoeHne U (QYHKIUM HEMEMOpPaHHBIX
OpraHouJioB  KiIeTku. PubGocombl. MukpodunameHnTsl. MpbIIeYHbIE  KIETKH.
Muxkpotpy6ouku. Kinerounsrii nentp. CtpoeHne U IBM)KEHHUE KT'YTUKOB U PECHHYEK.
MuxkpoTpyOoUKH HUTOMIa3Mbl. LIeHTpHOoIIb.

SAnpo. Obonouka siipa, XpOMaTHH, KapUOILIa3Ma, SAPBIIIKH, X CTPOCHHUE U (QYHKIUH.
Snepubiii OenkoBbld MaTpukc. IIpocTpaHCTBEHHOE pacHOJIOKEHHE XPOMOCOM B
uHTepdazHoM saape. beaku xpomaruHa - THCTOHBI.




Knerounsle BkmtoueHus. CpaBHHUTENbHAas XapaKTEPUCTUKA KJIETOK  JYKApHOT
(pacTUTENbHOM, )KUBOTHOH, IPUOHOIT)
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AcCCUMMIISIIS ¥ TUCCUMUIIALINSA - IB€ CTOPOHBI MeTabonu3Ma. Tumel oOMeHa BemecTB:
aBTOTPO(HBIA M TeTepoTpoPHBIA. YyacTHe KHUCIOopoJa B OOMEHHBIX Ipolieccax.
DHepreTudeckoe odecreueHue KieTku: npeBpamienne AT® B 0OMEHHBIX Ipolieccax.
@depMeHTAaTUBHBIA XapakTep peakuuid KIeToyHoro Merabonusma. DepMeHTHI, HX
CTpoeHue, cBoiicTBa W MexaHu3M jaeicTBus. Kodepmentsl. Otinnuus GpepMeHTOB OT
HEOPraHMYECKUX  KaTanu3aTopoB.  benku-akTuBaTopsl U OENKU-UHTUOUTOPBI.
3aBHCUMOCTBH CKOPOCTH (PEPMEHTATHUBHBIX PEAKIUN OT PAa3IUUHBIX (PAKTOPOB.
[lepBuuHbIl CHHTE3 OpraHMYecKUX BewmecTB B Kietke. dorocunte3. Pounb
XJIOPOIUTACTOB B mpormecce ¢ortocuHTe3a. CBeroBas ©  TeMHOBas  (asbl.
[IponykTuBHOCTh (QoTOCHHTE3a. BnusHue pa3nuyHbIXx (HAKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHue HOTOCHHTE3A.

Xemocunrte3. Pa3zHooOpas3ue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUPHUIMPYIOIIHE
OakTepuu, IKelne300aKTepuH, CcepoOaKTephH, BOJOPOJHBIC OakTepuH. 3HAYCHUE
XEMOCHHTE3A.

AHa’poOHble opraHu3mbl. Buasl Opoxenus. IlpoaykTsl OpokeHHS U HX
UCIONIb30BAaHHUE  YEJIOBEKOM. AHa’pOoOHbIE  MHUKPOOPTaHHU3MBI KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30YIUTENIN OOJIC3HEH.

AdpoOHBIE OpraHU3Mbl. JTambl SHEPreTHdeckoro ooMeHa. [loaroToBUTENbHBINA ATarl.
['mukoaus - 6ECKUCIOPOIHOE PACIIEIUIEHNE TIIIOKO3BI.

buonoruueckoe oOKHCIeHUE, WM KIETOYHOE JbixaHHe. Ponb MUTOXOHIpHI B
nporeccax Ouonornyeckoro okucieHus. Llukmmdeckne peakiuu. OKUCIUTENHEHOE
dbocpopunupoBanue. IIpemmymiectBa a’poOHOro mnytu oOMEHa BEHIECTB Tepen
aHadpoOHBIM. D()(PEeKTUBHOCTH IHEPTETHUECKOTO0 0OMEHA

2.5

Peaknum MaTpuyHOrO CHHTe3a. [IpMHIMI KOMIUIEMEHTAPHOCTH B  PEaKIHIX
MaTpUYHOTO CHHTe3a. Peanmu3anus HaciaeICTBeHHON nHpopManuu. [ eHeTnueckuit Koz,
ero ceorcrea. Tpanckpunuusa - MmaTpuusblid cuHTe3 PHK. IIpuHImne! Tpanckpunmumm:
KOMIUIEMEHTAPHOCTb, AHTUMAPAJUIEIbHOCTh, ACUMMETPUYHOCTb. TpaHCIHsIMs H ee
stanbl. Yyactue TpaHcnopTHeix PHK B Ouocunrese Oenka. YcnoBusi OuMocuHTe3a
6enka. Koguposanue amunokucnot. Poib pubocom B GnocuHTe3e Oernka.

Opranu3anusi TeHOMa Yy TPOKApHOT W JYKApUOT. Perymsiuss akTUBHOCTH TEHOB Y
npokapuot. ['mmoreza omepona (®. XKako6, XK. Mano). Perymsuus oOMEHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

Bupycsl - HekineTouHble (OPMBI )KU3HU U OONUraTHble mapa3uTsl. CTpoeHHe MPOCThIX
U CJIOKHBIX BUPYCOB, PETPOBHPYCOB, OaKTEpHOQaros.

BupycHble 3a0osieBaHus uyenoBeKa, JKUBOTHbIX, pactenuid. CIIUJ], COVID-19,
COITMAIIbHBIC M MEJUIIMHCKUE TIPOOIEMBI

2.6

Knerounsnii muki, ero mepuoasl u peryisaiusa. Matepdaza u muto3. OcobeHHOCTH
IpoIlecCcoB, TMpoTekaommx B uHTepdasze. [loaroroBka KIETKM K JACICHHIO.
[IpecunTeTnyecknii (MOCTMUTOTUYECKUN), CUHTETUYCCKUM M TMOCTCHHTETHYCCKUIN
(MpeMUTOTUYECKHIT) TEpHOIbI HHTEP(A3HI.

Marpuunsiii  cunte3  JHK-perumkanumsa.  Ilpuammnsr  permmukanuu — JIHK:
KOMILIEMEHTAPHOCTb, IIOJIyKOHCEPBATUBHBIN CUHTE3, AHTUIAPAIUIEIIBHOCTE. MeXaHu3m
pemukanun JJHK. Xpomocomsl. Ctpoenune xpomocoMm. Tenomepsl U Teaomepasa.
XpoMOCOMHBII HaOOp KJIETKH - KapUOTUN. JMIUIOMIHBIA M TaluIOMIHBIA HaOOPbI
XpoMocoM. ["'omosornanbeie XpoMOCOMEI. [10510BBIE XPOMOCOMBI.

Jenenue knetku - MuTo3. CTaauu MHUTO3a U MPOUCXOJAIIME B HUX MPOLECCHl. THIIBI




muTo3a. KapruokuHe3 W IUTOKHMHE3. buosorndeckoe 3HadueHue muTo3a. Perymsuus
MUTOTHYECKOTO UKJIa KIeTKH. [Iporpammupyemas kieroyHasi rTHOeNb - alonTo3.
OyHKIIMOHATbHAS TCHOMHKA

OpFaHI/ISM Kak OMoJIOTHYecKast CHCTEMa

3.1

OnHOKIIETOUHBIE, KOJIOHUAJIBHBIE, MHOTOKJIETOYHBIE OPraHU3Mbl U MHOTOTKaHEBBIE
OpraHU3MBl.

@®opMbl pa3MHOXKEHMsI OpPraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U IOJIOBOE.
Bunsl  Oecrionoro  pasMHOXXEHHs: TOYKOBaHHME, CIOPYJSALUs, (parMeHTaIus,
KJIIOHUPOBaHHUE.

[TonoBoe pasmuoxenue. IlonoBble kineTku, wiau ramersl. Meio3. Craguu Mmeiiosa.
[ToBenenue xpomocoM B merose. Kpoccunrosep. buosiormyeckuid cMbICT Meio3a U
IIOJIOBOIO ITporiecca. Meo3 U ero MecTo B JKU3HEHHOM LIUKJIE OPraHU3MOB.
[IpenzaponpieBoe pasButhe. ['amerorene3 y KuBOTHBIX. IlosoBble Jkene3bl.
OOpazoBaHue W pa3BUTHE MOJOBBIX KieTOK. CrnepmaTtoreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIeTOK. OIUIOAOTBOPEHNE U SMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrIOCOOBI
OILUIOZOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

WnpuBuayansHoe pa3BUTHE OpraHu3MoB (oHToreHe3). Cragum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsrymku). pobnenue. Tumbl apoGnenus. OcobGeHHOCTH
ApoOJieHns MIIEKONUTAIOUIMX. 3apoAblllieBble JMCTKU (TacTpyisamus). 3akiajika
OpPraHoB M TKaHEM W3 3apOJbIIIEBBIX JINCTKOB. B3amMHOe BiMsAHME YacTel
pa3BUBAIOIIErOCs 3apojbliia (AMOpHOHAIbHAS MHIYKIMA). 3aKiajika MjaHa CTPOCHUS
KUBOTHOTO KakK pe3yJbTaT HMEPApXMYECKUX B3aMMOJCHCTBUM TI'€HOB. BiusHue Ha
SMOPHOHAIIBHOE Pa3BUTHE DPA3IUYHBIX (PAKTOPOB OKpyxarouiei cpeabl. Poct u
pa3Butue XkuBOTHBIX. [TocTamOpronanbublil nepuoa. Ilpsmoe u HenpsiMoe pa3BUTHE.
Pazputue c¢ Meramopdo3om y OECMO3BOHOYHBIX U TIO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3HaYeHHE MPSIMOTO M HEIPSAMOIO Pa3BUTHS, UX PACIPOCTPAHECHHUE B
npupoae. Tunel pocta >KMBOTHBIX. DaKTOPBI PErYJIALUN POCTa )KUBOTHBIX U YEJIOBEKA.
Cragun 1OCTAMOPHOHAIBHOTO pa3BUTHUSL Yy KUBOTHBIX U uyenoBeka. llepuombl
OHTOTI'EHE3a YEJIOBEKA.

Pa3smHoxeHnue u pa3Butue pacreHuil. ['ameropur u cnopopur. Meiio3 B KHU3HEHHOM
nukie pacteHui. O6pa3zoBaHue crop B mpolecce Meio3a. ['amerorenes y pacTeHMH.
Onog0TBOpPEHNE U Pa3BUTHE PACTUTEIBHBIX OPraHU3MOB. J[BOMHOE OIUIOOTBOpEHUE
y LBETKOBBIX pacTeHHil. OOpa3oBaHue M pa3BUTHE CeMEHU. MeXaHU3MBbl PEryisiun
OHTOTI€HE3a Y PACTEHUU U KUBOTHBIX

3.2

HcTtopusi craHOBIEHHS M Pa3BUTHUA T'€HETUKHU Kak Hayku. OCHOBHbBIE I'€HETHUYECKHE
MOHATUA U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEJIbHBIE T'€HBI, albTEPHATUBHBIC
MIPU3HAKK, JIOMHUHAHTHBII M PELECCUBHBIA INPHU3HAK, T'OMO3HMIOTa, TETEPO3UIOTa,
qyucTas JIMHUS, TUOpUAbl, TeHoTurn, ¢eHoTun. OCHOBHBIE METOJbl T'EHETUKU:
rUOPUA0IOTHUECKUN, IUTOJIOTMUECKHUM, MOJIEKYIISIPHO-T€HETHUYECKHMA

33

Mounorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaenss - 3aKOH €IUHOO0Opasus
ruOpu0B neporo nokosieHus. [IpaBuno nqomuHupoBanus. Bropoit 3akon Mennens -
3aKOH paclleIUIeHHs] MpHU3HaKkoB. lluTonormueckne OCHOBBI MOHOTHOPUIHOTO
cKpeuuBaHus. [ unoresa 4uCTOTHI raMer.

AHanmusupyromee — ckpeniuBaHue.  [IpoMexyTOUHBI — XapakTep  HAacCJeIOBAHMS.
Pacuennenue npu3HakoB U HENIOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBanue. Tperuit 3akoH MeHIenst - 3aKOH HE3aBUCHMOTO
HaclieI0BaHusl MPU3HaKoB. LluTonornyeckre 0CHOBBI TUTHOPUHOTO CKPEIIMBAHUS.




CueruienHoe HacnefoBaHue Tmpu3zHakoB. PabGorer T. Moprana. CremnieHHoe
HACJIEIOBAHUE T€HOB, HAPYLIECHHUE CLEIUIEHUS MEXKIY I'eHaMU. XPOMOCOMHAas T€OpUs
HAaCJIEACTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIN MEXaHU3M OIIPEIEIEHUS 110J1a. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBL. ['OMOraMeTHbli M rereporaMeTHbil 1oji. ['eHeTmyeckas CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBanue npu3HAKOB, CHEIJIEHHBIX C MOJOM. ['€HOTHIT Kak
nenoctHas — cucrema.  llmeiorponmusi -  MHOXKECTBEHHOE — JIGMCTBHUE — IEHa.
MHOK€eCTBEHHbIN aJJIeIn3M. Bzaumoneiicteue HEAJUIEIbHBIX TEHOB.
Kommnnemenrapuocts. Onucrtas. [lomumepust
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B3aumonelicTBue reHotuna u cpensl npu GpopmupoBaHuu (enoruna. M3meHunBocTh
npu3HakoB. KauecTBEHHblE U KOJIMYECTBEHHbIE IPU3HAKU. BUIbl NW3MEHUYMBOCTH:
HEHAcJeICTBeHHAsl U HACJIeJCTBEHHAs.

MoaudukanroHHas U3MEHYUBOCTb. Ponb cpesbl B popMupoBaHUH MOAN(DUKAITMOHHON
n3MeHunBocTd. Hopma peakuuu npusHaka. BapuanuoHHBIA psj M BapHallMOHHAs
kpuBas (B. Moranncen). CBoiicTBa MOAM(PHUKAIIMOHHON N3MEHYHBOCTH.
I'enoTunuyeckass u3MeHUMBOCTb. CBOICTBa I'€HOTUIIMYECKON HM3MEHUYMBOCTH. Bujbl
F€HOTUIIMYECKON N3MEHYMBOCTH: KOMOMHATUBHASI, MyTallUOHHASI.

KomOunHnaTuBHas n3aMeH4nBOCTh. Meiio3 1 10JI0BOM Mpolecc - 0CHOBa KOMOMHATUBHOM
U3MEHYUBOCTH. Ponb KOMOMHATMBHOM H3MEHYMBOCTH B CO3JaHMM TE€HETHYECKOI'O
pa3Ho00pa3us B Ipejiesiax 0HOro BUA.

MyrtannoHHasi U3MEHYMBOCTh. Buibl MyTaluii: reHHble, XPOMOCOMHBIE, F€HOMHBIE.
CroHTaHHBIE W HWHAYLMPOBAHHBIE MyTalUU. SlAepHbIE W LUTOIUIA3MAaTHYECKUE
myTtauud. ComMaTuyeckue W IMOJIOBble MyTauuu. [IpudrHbBl BOSHUKHOBEHHS] MYyTallUi.
MyTareHsl ¥ UX BIHMSHUE HAa OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALlMOHHOTO IpoLecca.
3aKOH TOMOJIOTMYECKHUX PsOB B HaciencrBeHHo u3meHuuBoctu (H.M. BaBuios).
BHesiepHast ©3MEHYMBOCTb U HACJIEICTBEHHOCTD

3.5

Kapuorun yenoseka. MexyHapoaHas IporpaMma MCCJIE€I0BAHMS T'€HOMa YeJIOBEKa.
Meroapl  W3y4YeHUsT TEHETHKM  4YEJIOBEKA: T'€HEATOTHYECKUU,  OJIM3HEIOBBIMH,
LIUTOT€HETUYECKUM, MONYJSIMUOHHO-CTATUCTUYECKUH, MOJIEKYJIIPHO-T€HETHYECKHM.
CoBpeMeHHOE  OmpeneleHue  TeHOTHUIIA: MMOJTHOT€HOMHOE  CEKBEHHUPOBAHHE,
FEHOTUIIMpOBaHUEe, B TOM uucie ¢ nomoupto [IP-ananmm3a. HacnenctBeHHbie
3a0o0seBaHus 4eloBeKa. [ '€HHbIE W XPOMOCOMHBIE O00JIE3HH delioBeka. bonesHu ¢
HACJEACTBEHHON NPeApacnoyioKEHHOCTbIO. 3HAUYEHHE MEIMIIMHCKON TEHETHKU B
MPEAOTBPALIEHUA W JICYCHHH TEeHETHMYeCKUX 3abojeBaHuil uenoBeka. CTBOJIOBBIE
KJIETKU

3.6

JlomecTukanust ¥ cenekuus. 3apokJIeHUEe CeIeKUUH U Jomectukauuu. Ydyenue H.M.
BaBuiioBa 0 1eHTpax MPOUCXOXKACHUS U MHOTOOOpa3usl KyJbTYpHBbIX pacTeHuid. Posb
CEJIEKIIMU B CO3JJaHUU COPTOB PACTEHUM M MOpoA XMBOTHBIX. CopT, Mopojaa, MTamMM.
3aKOH rOMOJIOTHUYECKUX PAIOB B HacieACTBeHHOW n3MeHunBoctu H.W. BaBuioga, ero
3HAUEHUE JIJISl CENEKIIMOHHON PaboTHI.

Mertoapl  ceneKnUOHHOW  paboThl.  MCKycCTBeHHBIH  OTOOp:  MAacCOBBIH |
WHIUBUAYAIbHBIN. DTamnbl KOMOMHAIIMOHHON ceneKiuu. VcnbITanue mporu3BOIUTeeH
mo moroMctBy. OTOOpP TO TEHOTHNY C TOMOIIBIO OICHKH (DEHOTHIIa MOTOMCTBA H
0TOOp 10 TeHOTHITY ¢ moMoInkko aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJNEKIIMOHHOW paboThl. PammanmvoHHBIA ©
XUMHYECKUI MyTareHe3 Kak MCTOYHHUK MYTalluil y KyJbTYpHBIX (DOPM OpPraHu3MOB.
Hcnonp3oBanre TeHOMHOTO PEAAKTUPOBAHUS U METOJ0B pekomMOmHaHTHRIX JIHK ms
MOJYYEHUSI UCXOJHOTO MaTepraiia il CEJIEKLIHH.




[Tonyyenne mnonumuion0B. BHyTpuBHaoBas rTHOpuau3anusa. bIu3KopoacTBEHHOE
CKpeIlllMBaHue, WM HHOpUIWHT. HepoIacTBeHHOE CKpellMBaHUE, WU ayTOPUIUHT.
I'eteposuc u ero mpuuuHbl. Mcrnonb3oBanue rerepo3uca B cenekiuu. OTmaneHHas
rubpuam3anus. [Ipeomonenne Oecrionuss MEXBHUAOBBIX THOpUAOB. JlOCTHIKCHHS
CEJICKIIUU PACTCHUH U )KUBOTHBIX

3.7

OOBeKThl, HCNOJIb3yeMble B OMOTEXHOJIOTUH, - KJIETOYHBbIE M TKAHEBbIE KYJIbTYpHI,
MHUKPOOPTraHHU3MbI,  HX  XapaKTEPUCTHUKA. TpaguumonHnass  OMOTEXHOJOTHS:
xJieboneueHue, IIOJIy4YeHHUe KHCIIOMOJIOYHBIX IIPOIYKTOB, BHHOJEIINE.
Muxkpobuonornueckuii  cuHTE3. OOBEKTBI MHUKPOOHMOJOTMYECKHX  TEXHOJIOTH.
ITpousBosacTBO Oenka, aMUHOKHCIOT M BUTAMUHOB. VICKYCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIIMS SHUEKIETOK M KIOHUPOBAaHUE >KMBOTHBIX. METOX TpaHCIUIAHTALMKU
A1ep KJIETOK.

XpoMOCOMHasi W TIeHHasg HHXEHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KOHCTpynpoBaHue pexkomOuMHaHTHBIX JIHK. JlocTmkeHus W MEpPCIEKTUBBI
XPOMOCOMHOM M T€HHOH MHXXeHepuu. MenunnHackue OnotexHonoruu. Vcnonb3zoBanue
CTBOJIOBBIX KJIETOK

Cucrema n MHOFOO6paBI/IC OpraHn4cCKoOro Mupa

4.1

buonoruueckoe pasHooOpasue opranu3smMoB. CoBpeMEHHas CHCTEMa OpPraHMYeCcKOIo
mupa. [IpuHnune! knaccuduxanuu opranu3MoB. OCHOBHbBIE CUCTEMATUYECKUE IPYIIIIbI
OpPraHU3MOB.

OCOOCHHOCTH CTPOCHUS U JKU3HEICSITEIBHOCTH OJHOKJICTOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJHOKIETOYHbIE TI'pUObI, OJHOKJIETOYHBIE BOJOPOCIH, ApYyrue
npoTUCTB. KOJIOHMaNBbHBIE OpraHu3Mbl. JIBMKEHUE OJHOKIETOYHBIX OpPraHU3MOB:
amMe0ouHOe, >KTYTUKOBOE, DPECHUYHOE. 3aluTa Yy OJHOKJIETOYHBIX OPraHU3MOB.
Pa3apaxuMoCTh y OJHOKJIETOYHBIX OPraHn3MOB. TaKkCUCHI

4.2

MHoroxknerounble pacTeHus. B3auMocBs3p 4acTell MHOTOKJIETOYHOI'O OpraHu3Mma.
TkaHu, opraHbl U CHCTEMbl OpPraHOB MHOTOKJIETOYHOro opraHu3zMa. OpraHusm Kak
ennHoe 1enoe. TkaHu pacTeHuWd. THUNBI pPacTUTENBHBIX TKaHEW: oOpa3zoBaTeibHasd,
MOKPOBHAs, TPOBOJSAIIAS, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
(GyHKIMN M pacrioyioKeHHs TKaHE| B OpraHax pacTeHui

4.3

BereraruBHble M TreHepaTWBHBIE OpraHbl pacTeHuil. DyHKIMM OPraHOB U CHUCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTECHUN: TPOMU3MBI U
Hactuu. [lornomenue Boabl, YIVIEKUCIOrO ra3a U MUHEPAJIbHBIX BELIECTB PACTEHUSIMMU.
Hbixanue pacrenuid. Juddysus razoB yepe3 MOBEPXHOCTb KIETKU. TpaHCHOpPTHBIE
CUCTEMBI pacTeHHH. BwiaeneHne y pacTeHnid. 3alura y MHOTOKJIETOYHBIX PACTEHHM.
Kytukyna. Cpencta nacCUBHOM U XMMHUYECKOH 3aIUThl. DUTOHIINUBL.
PasgpaxkxuMocTe M perynsnus y OpraHu3MoB. PaznpaXuMocTe U peryisauus y
MHOT'OKJIETOYHBIX PaCTeHHI. POCTOBBIE BeNIeCTBa U UX 3HAUCHUE

4.5

MHOroOKJIETOYHBIE KWUBOTHbIE. B3aMMOCBA3b 4acTei MHOTOKJIETOYHOTO OpraHu3ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOrO opraHu3ma. OpraHu3M Kak
enuHoe 1eioe. I'oMeocra3. TkaHM KMBOTHBIX M deJIoBeKa. THITBI KUBOTHBIX TKaHEH:
SMUTENUANbHAsI, COCNWHUTENbHAS, MbIIIedHas, HepBHas. OCOOCHHOCTH CTpPOCHHS,
(GYHKIMA 1 pacoIOKEHUsT TKAaHEH B opraHax )KUBOTHBIX U YEJIOBEKa

4.6

OpraHsbl U CUCTEMBI OPTraHOB >KUBOTHBIX. DYHKIIMK OpraHOB U cucTeM opraHos. Omnopa




Tena OpraHu3mMoB. CKeneTsl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX JKHBOTHBIX.
HapyxHblii 1 BHyTpeHHUH ckeneT. CTpOEHUE U TUIIbI COEAUHEHUS KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX )KUBOTHBIX. [IMnTanue ;xnBOTHBIX. [IMTaHne NO3BOHOYHBIX
KUBOTHBIX. JlpIxaHue ®UBOTHBIX. KoxkHOE Jbixanue. JKabepHoe U IerOYHOe JAbIXaHHeE.
JlbIxaHW€ TMO3BOHOYHBIX JKUBOTHBIX. DBOJIIOLIMOHHOE YCIIO)KHEHHE CTPOCHHUS JIETKUX
II03BOHOYHBIX KMBOTHBIX. J[bIXaTelIbHAsI cHUCTEMa 4eloBeKa. MeXaHW3M BEHTUIISALUU
JETKUX y OTHUIL U MJIEKONUTAONMX. TpaHCIOPT BEUIECTB y OpPraHU3MOB. TpaHCIOpPT
BEILECTB Yy JKUBOTHBIX. KpoBeHOCHast cuctema U ee opransl. KpoBeHOCHas cucrema
IIO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpaieHus. OBOJIIOLUOHHBIE YCIOXHEHUS
CTPOCHHsI KPOBEHOCHOM CHUCTEMBI IIO3BOHOYHBIX JKMBOTHBIX. Bplnenenue vy
opranu3moB. Beinenenne y kuBoTHbIX. CokparurensHble Bakyonu. Oprasl
BblieseHUs. CBs3b IOJIOCTH Te€la C KPOBEHOCHOW U BBIIEIMTEIBHOM CUCTEMAMH.
Beigenenue y NO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKHBOTHBIX.
ITokpoBbl M uX mNpou3BOAHBIE. Pa3apakMMOCTh W perymsiqus y OpraHU3MOB.
PasnpakxuMoCTh 'y OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazgpaxkumocts u
peryisanrs y MHOTOKJIETOYHBIX pacTeHU. POCTOBBIE BellecTBa U UX 3HAYCHHUE.
HepBHas cucrema u pediaekTopHas peryasius Yy MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHast cuctema u ee oTnenbl. DBOJIIOLMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOU
CUCTEMBI y )KUBOTHBIX.

PazpaboTtka anroputmMoB 1 nporpamm ist 3pGeKTUBHON (HYHKIIMOHATBHON aHHOTAIIUN
I€HOMOB, TPAHCKPHUIITOMOB, IIPOTEOMOB, META00JIOMOB MHUKPOOPTaHU3MOB, pacTEeHUl,
JKUBOTHBIX U YEJIOBEKa

OpFaHI/IBM YCJIOBCKA U €T0 3JOPOBLEC

5.1

Opranbl ¥ cuUCTeMbl OpraHoB uenoBeka. OTAeNbl TOJIOBHOTO MO3ra IMO3BOHOYHBIX
KUBOTHBIX. Pednexc u pednexropHas ayra. be3ycinoBHble U ycIOBHBIE pPedIEKCHI.
['ymopanibHast perysisiiiuss M SHIOKPUHHAsT CHCTEMA JKMBOTHBIX M yenoBeka. JKeie3bl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. /[elicTBHE TOPMOHOB. B3auMOCBS3b HEPBHOM U
SHIOKPUHHOW  cucTteM. [ umnoramamo-runodusapHas  cuctema. Pednexkc u
pednexTopHas ayra. be3ycnoBHbIE U YCIOBHBIE PeQIIEKCHI

5.2

3ammra opraHusma oT Ooje3Heil. MMMyHHas cuctema 4yenoBeka. KieTouHblil u
rYMOpajJbHBIA ~ HMMMYHHMTET. BpokaeHHbIN, npuoOpeTeHHbIl  crneuuduueckuit
umMmyHuTeT. Teopus KioHanbHO-cenekTuBHOro MMyHureta (I1. Dpaux, ©.M. bepher,
C. Tonerana). BocnanurenbHble OTBETHI OPraHU3MOB. PoJib BpOKIEHHOIO HMMYHHTETA
B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHUN
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KposeHocHast cucrema u ee opranbl. Cepjiie, KpOBEHOCHBIE COCYABl U KpoBb. Kpyru
KpoBooOparnieHusi. Pabota cepama u ee perymsius
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Jlpixanue yenoBeka. Juddysus ra3oB dvepe3 MOBEPXHOCTh KIETKU. JIpIxarenbHas
CHUCTEMA YCJIOBCKaA. I[I)IX&TCJ'II)H&H HOBerHOCTB. Pel"y.]'ISH_H/IH JbIXaHUA. HBIX&TGJ'IBHBIG
00BEMBI

5.5

HI/IH_ICBapI/ITCJ'H:HaSI CHUCTEMa  YCJIIOBCKA. OTI[GJ'IBI MUIICBAPUTCIBHOI'O  TpaKTa.
HI/II_HeBapI/ITeJ'H)HI)Ie KEJIC3bI. BHYTpI/IHOJ'IOCTHOG N BHYTPUKIICTOYHOC IMHUIICBAPCHUE

5.6

ITokpoBel m wux mnpousBoaHble. Opransl BelaeneHus. llouku. Crpoenune wu
¢yHkunonupoBanue HedpoHa. OuiIbTpanus, cekpenus U oOpaTHOE BCACBIBAHUE Kak
MeXaHU3MBbl paboThl OpraHoB BbleaeHus. OOpa3oBaHHE MOUH Y YEJIOBEKa




5.7

JIBukeHue desoBeka: MblieyHas cuctema. CkeneTHble MBIIIBI U UX paboTa.
CrtpoeHue u TUIbI COEAMHEHUST KOCTEN

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomonmonHas Teopuss Y. Japsuna. Ilpennocbulk BO3HMKHOBEHHS JAapBHHU3MA.
Kuznb u HayuHas aestenbHocTh Y. JlapBuHa.

JBuwxymue cuibl 3BoiaouuMu BUJIOB 1o Y. JlapBuHy (BBICOKass HMHTEHCUBHOCTH
pa3MHOXKEHUS  OpPraHW3MOB,  HACJIEJICTBEHHAass  W3MEHUYMBOCTb, OOppba  3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunternueckord teopuu »sBomonun (CTD). HeittpanbHas Teopus
sBomtound. COBpEMEHHAasi SBOJIOLMOHHAS OWOJIOTHS. 3HAUYEHHUE SBOJIIOLMOHHOMN
Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

6.2

[Tonmynsmus Kak a1eMeHTapHasl eIuHuua 3Bojoluu. COBPEMEHHBIE METO/bI OLIEHKH
TEeHETUYECKOTO pa3HooOpa3usi M CTPYKTypbl mnomynsuuil. V3meHenue reHodonna
MOMYJISIMM  KaK AJIEMEHTApHOE HBOJIIOLIMOHHOE SIBJICHHE. 3aKOH TI€HETHYECKOI'O
paBHoBecus Jx. Xapnau, B. BaitnOepra.

OnemeHTapHble (DAKTOPbl (IBUXKYLIME CHJIBI) 3BOJIIOLMHU. MyTaluMoOHHBIN HpoIiecc.
KombunatuBHast wu3MmeHuuBOCTh. Jlpeiid reHOB - clilydaliHble HEHAIpaBlIEHHBIC
M3MEHEHHsT 4YacToT ajuiened B momymsimusx. Oddekr ocHoBarens. Murpamum.
M3onmsaumst  momymsimuii:  reorpaduueckast  (MPOCTPAHCTBEHHAs1), OHOJOTHYECKas
(penpoayKTHBHAS).

EcrecTBeHHBII 0TOOp - HampaBisromui GaxTop 3Boonnu. GopMbel eCTECTBEHHOTO
oTOopa: ABWXKYIIMMA, CTaOUIU3UPYIOLUH, paspeiBaomuil (Au3pyntuBHbii). [lornoBoi
otoop.

[Ipucrnoco0aeHHOCT, OPraHU3MOB KaK pe3ylbTaT MHUKPOAIBOJIOLUU. BO3HHKHOBEHHE
MPUCTIOCOOTCHUH Yy OpraHu3MoB. ApomMopdo3bl W uanoamantanuu. I[Ipumeps
npucrocobaeHnit y opranu3MoB. OTHOCUTEIBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero kputepun u crpykrypa. BunoobpasoBaHue kak pe3yibTaT MUKPOIBOIIOIUH.
W3onsanus - kimodeBoit Gpaxkrop BugooOpasoBanus. [Iytu u crioco6s! BH1000pa3oBaHMsL:
AJUIONATPUIECKOE (reorpaduueckoe), CHUMITATPUYECKOE (3KOJIOTHYECKOE),
"MrHOBeHHOe" (MONUIUIONIn3anus, Tuopuau3anus). JITUTeNbHOCTh IBOMIOIMOHHBIX
MIPOLIECCOB.

MexaHu3mbl GOpMHUPOBaAHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp sBOmMONMOHHON Ouosoruu B pa3paboTKe HAYYHBIX METOJOB COXPaHEHMS
O6uopazHooOpaszus. MUKPOAIBOIIONMS M KO3BOIIONMS IapasUTOB U HMX XO35€B.
Mexanu3mbl pOPMHUPOBAHUS YCTOMYMBOCTH K aHTHOMOTHKAM U CHOCOObI OOpBHOBI ¢
Hel

6.3

Metonel u3ydyeHus MakpodBoonuu. IlaneoHTonmormyeckue MeTONbl W3YYEHHUS
sBositoMu. [lepexonubie GopMbl 1 PUIIOreHETHYECKHE PSABI OPTaHU3MOB.
buoreorpaduyeckue MeTonsl u3ydeHus: sBosouuu. CpaBHeHHe (iuopsl U (ayHbI
MaTepuKOB U OCTPOBOB. buoreorpaduyeckne obmactu 3emun. Bunmbl-sHaemukn u
PEJIUKTBHI.

DOMOpHONIOTHYECKHE U CPaBHUTENBHO-MOP(HOJIOTMYECKHEe  METOAbl  M3Y4EHHUS
IBOJIIOLMU. ['€HeTHMYecKHe MEXaHU3Mbl OHBOJIIOIMM OHTOTE€HE3a M IOSIBJICHHUSA
9BOJIIOIIMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIE M aHAJIOTHYHbIE OpraHbl. PyaumeHTapHbie
Opranbl ¥  aTaBU3Mbl.  MOJIEKYJISIpHO-TEHETUYEeCKHe,  OHOXMMHUYECKHE U
MaTeMaTHYeCKUe METO/bl U3Y4eHHUs 3BOMIONUH. ['oMonornynbie reHsl. CoBpeMeHHbIe
METOABl TOCTPOCHUS (DUIOTEHETHUECKUX JI€peBbEB. XPOMOCOMHBIE MYTAIlMM U




SBOJIIOLIMSI TEHOMOB.
OOmue 3akoHOMEpHOCTH (MpaBWia) SBOMIONUU. HeoOpaTMMOCTh  IBOJIOIHH.
AnantuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB SBOJIIOIINH

6.4

Hayunble rumote3bl MpOUMCXOXACHUS KM3HM Ha 3emuie. AOHMOreHe3 U IMaHCHEPMHUS.
JloHayuHble MNpPEACTABIECHUS O 3apOKICHUM JKU3HM (KpeauuoHusMm). I'umoresa
MIOCTOSIHHOTO CaMO3apOXkICHUs KU3HU U ee ompoBepkeHue omnbitamu @. Pemu, JI.
Cnamnannanuy, JI. [Tacrepa. [IpoucxoxaeHue )KU3HU U aCTPOOUOIIOTHS.

OcHoBHbIE 3Tanmbl HeopraHuyeckoil »sBomoonuu. Ilnanerapuas (reosoruueckas)
9BOJIIOLIMSL. XUMHMUECKasl 3BOIIONUSA. AOMOI€HHbBIN CUHTE3 OpPraHUYECKUX BELIECTB U3
Heoprannuecknx. Ombir C. Mwuiepa u I'. HOpu. OOpa3oBaHue IOIMMEPOB W3
MmoHomepoB. KoarepatHast runoteza A.M. Onapuna, runore3a nepBUYHOrO OyJIbOHA
Jx. XonaeitHa, renetudeckas runore3a I'. Memtepa. Pu6o3umsr (T. Uek) u rumnoresa
"mupa PHK" V. I'un6epra. @opMupoBanre MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.
Uctopuss 3emnan u MeTonpl ee wu3yudeHus. lckomaemble OpraHMYECKHE OCTATKH.
I'eoxpononorust m ee wmeronbl. OTHOcUTENbHAsT W aOCONMIOTHAS TE€OXPOHOJIOTHS.
I'eoxpoHonoruueckas mKana: 0Hbl, SPbI, IEPUOIBI, FTTOXH.

HavanpHble sTansl oprannueckoil 3Bostonuu. [losBaeHne 1 3BOIONMS IEPBBIX KIETOK.
OBomrorusi  Metabonu3ma. Bo3HUMKHOBeHHE TepBbIX dKocucteM. CoBpeMeHHbIE
MUKpOOHBIE OMOIJICHKH KaK aHaJOr MepBbIX Ha 3emiie coobmiecTB. CTPOMATONHUTHI
[TpokapuoThI ¥ 3YKapUOTHI.

[TpoucxoxaeHne sykapuoT (CumMOnoreHes). DBONONMOHHOE TPOUCXOKICHHE BUPYCOB.
[IpoucxoxaeHrne MHOTOKIETOYHBIX OpPraHU3MOB. BO3HHMKHOBEHHE OCHOBHBIX TIPYIII
MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHoOBHBIE 3Tamnbl 3BOJIOLUU BBICHINX pacTeHHi. OCHOBHBIE apoMOP(O3bl paCTCHHIA.
Beixon pacrennii Ha cymry. [losiBiIeHHE CLIOPOBBIX PACTEHUM U 3aBOEBAHHUE UMU CYILIH.
Cemennbie pactenus. [IporucxoxaeHne BEeTKOBBIX PACTEHUH.

OcCHOBHBIE 3Tarnbl BOJIIONUU KUBOTHOTO MHpa. OCHOBHBIE apOMOP(O3bI KHUBOTHBIX.
Benackas dayna. KemOpuiickuil B3pbIB - MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie
XOpAOBble kMBOTHBIE. JKM3Hb B Boje. DBOJIOLMS MO3BOHOYHBIX. [IpoucxoxieHue
ampubuiit u pentunmii. I[lpowcxoxaeHue MiIEKONMHUTAOMUX U NOTUIL. [IpuHIUD
KJIF04eBOro apoMopdosa. OcBoeHre 0eCcrio3BOHOYHBIMHU U TTO3BOHOYHBIMU KUBOTHBIMU
CyIIH.

Pa3BuTre xu3HM Ha 3emiie MO 3paM U MEpHOJaM: apxeil, MpoTepo3oi, Majeo30i,
Me3030M, KaifHo30#. OOImmas XapakTepucTUKa KIMMaTa M IeoJOrMYECKUX MPOILIECCOB.
[losiBnieHHMe M paclBET XapaKTEpHBIX OPraHU3MOB. YTJIE00pa30BaHUE: €ro YCIOBUS U
BJIMSIHME Ha ra30BbIil cOCTaB aTMOC(EPHI.

MaccoBble BBIMUpaHHS - SKOJIOTMYECKHUEe KPU3UCHI Mpouuioro. [IpuunHbl U ciaencTBus
MaccoBBIX BoIMUpaHUil. COBpeMEHHBIH 3KOJIOrMYECKHI KPU3UC, €r0 0COOEHHOCTH

6.5

Paspnenst wm 3agaum  anTponosoruu. Meronsl  a”Tpononorud. CTaHOBIEHHE
MIpe/ICTaBICHUH O MPOUCXO0XKIeHUH ueroBeka. CoBpeMeHHbIE HayYHbIE TEOPUH.
CxoncTBo 4enoBeka C KMBOTHBIMU. (CHCTEMaTHYECKOE IIOJIOKEHHE YEJIOBEKA.
CBuieTenbCcTBa CXOJCTBA YEJIOBEKA C KHUBOTHBIMU: CPABHUTEIHLHO-MOP(OIOTHUECKHE,
sMOpHoIoruyeckue, pu3nonoro-onoxuMuyeckue, nopeaeHdeckne. OTIUYMs YeIoBeKa
OT *KUBOTHBIX. [IpAMOX0Xk/I€HNE 1 KOMILIEKC CBA3aHHBIX C HUM MpHU3HAKOB. Pa3Butue
TOJIOBHOT'O MO3I'a U BTOPOM CUTHAJIBHOM CUCTEMBI.

HBwxymue cuwibl  ((pakTopel) aHTpomoreHesa: OWOJIOTUYECKUE, COLUANIbHBIE.
CooTHolleHrne OMOIOTHYECKUX U COLMAIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHbBIE CTAaIUU AHTPONOreHe3a. ABCTPAJIONUTEKU - JABYHOTHME MPEIKU JHOACH.




UYenoBek yMenblid, MEpBbIE U3TOTOBJICHUSA OPYAUW Tpynaa. YemoBek NMpAMOXOMSIIMN U
NEepBbI BBIXOA Jtofei 3a mpenensl Adpuku. YUenoBek reiaenbOeprckuii - oOuuii
IIPEIOK  HEAHJEPTAIbCKOTO  4YEJIIOBEKa M 4YelOoBeKa  pazymHoro. Yesosek
HEAHJEPTAIbCKUNA KakK BHUJ JIOJEH XOJIOAHOrO KiuMara. YesnoBek pa3yMHBII
COBPEMEHHOI'0 THIIA, JEHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a IIpeAeiIaMHu
Adpuxmu.

DOBoJIIOLIUS COBPEMEHHOT0 4eoBeka. EcTecTBeHHBIN OTOOp B MONYJALMSIX YesOBEKa.
MyTanuoHHbIi Tpouecc u nonuMopdusMm. [lomynsunoHHbIE BOJHBI, Apeild TeHOB,
murpanus u "3ppext ocHoBaTelA" B HOMYJIALIUSAX COBPEMEHHOTO YeJIOBEKa.
UYenoseueckue packl. [lonstue o pace. bonblue pacel: eBponeouiHas (€Bpazuiickas),
aBCTpaJIo-HerpouHas (PKBaTOpUalbHAs), MOHIOJIOMAHAs (A3MATCKO-aMEPUKAHCKas).
Bpemsa m myrtu pacceneHus 4eyoBeKa IO IUIaHeTe. ENMHCTBO 4enoBEYECKUX pac.
Hayunas HecocTosITeIbHOCTh pacu3Ma. [IpHcrocOOJE€HHOCTh 4elnoBeKa K pa3HbIM
YCIIOBUSAM OKpY)KAOLIeH cpeabl. BiusHue reorpaduueckoii cpensl U Apeiida reHoB Ha
MOPGOJIOTHIO U (PU3HOJIOTHIO YeTIOBEKA

7 DKocHCcTeMBbl U IPUCYILIME UM 3aKOHOMEPHOCTHU
7.1 Paznensl u 3agaun skosnoruu. CBsi3b 3KOJIOTMHU C IPYTUMHU HAYKaMH.
MeTtopl 3xkosoruu. [lonesbie HaOMOAEHUSA. DKCIIEPUMEHTHI B 3KOJIOTHUU: IPUPOIHBIE U
nabopaTopHble. MojenupoBaHue B 3KOJIOIMH. MOHMTOPUHI OKpYXarollled Ccpelibl:
JIOKAJIbHBIN, PETUOHAIBHBIA U TI00aTbHBIN
7.2 Okonorndeckue (GakTOpsl M 3aKOHOMEpHOCTH WX JeiictBus.  Kiaccuduxanms

9KOJIOTHYECKUX (AKTOpOB: abuoTHyeckue, OMOTHUYECKHE, aHTpororeHHsle. OOmue
3aKOHOMEPHOCTH JeMcTBUsl sKosnoruueckux (akropos. IlpaBuno munumyma (K.
npenrens, ). JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIC
OpraHU3MBI.

Abuotnueckue Qaxroppl. CBeT Kak 3Kosorndyeckuil ¢akrop. /[leiicTBue paszHbIX
Y4acCTKOB COJIHEYHOI'O CIEKTpa Ha OPraHU3Mbl. DKOJOTMYECKHE T'PYMIbl PACTEHUH U
KUBOTHBIX II0 OTHOLIEHWIO K cBeTy. CurHaipHass ponb cBeta. Doromepuonnsm.
TemnepaTtypa kak skosiornueckuil Qaxrtop. JlelicTBue TeMmeparypbl Ha OpraHU3MBI.
IToiKnIOTEPMHBIE M TOMOMOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHHU3MBI.

BrnaxxHocTh Kak skonoruyeckuit gpaxrtop. [Iprcrnocobnennst pacTeHuit K MoaaepKaHuio
BoaHoro Oamanca. Knaccudukanus pacTeHMH 1O  OTHOUIEHHIO K  BOJE.
ITpucnocoOaeHns KUBOTHBIX K MN3BMEHEHHIO BOJAHOTO PEKUMA.

Cpenpbl oOuTaHusl OpPraHU3MOB: BOJHAs, HA3€MHO-BO3yIlIHAs,, TOYBEHHAs, TJyOUHHAas
MOJINOYBEHHAsA, BHYTpHOpPraHu3MeHHas. PU3UKO-XMMHYECKHE OCOOCHHOCTH Cpel
oOuTaHus opranu3MoB. [Ipucrnoco6ienrs opraHu3MoB K )KM3HH B Pa3HbIX Cpeaax.
buonornueckue putmbl. BHemHue M BHyTpeHHHE pUTMBL. CyTOUHBIE M TOJWYHBIE
putMbL. [Iprcnoco6ieHHOCTh OPraHu3MOB K C€30HHBIM U3MEHEHUSIM YCIOBUH KU3HHU.
XKuznennsie popmbl opranuzmos. [loHsTre o xuzHeHHOH (opme. KuzHeHHbIE (HOPMBI
pacTeHMii: JepeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJIETHHE TPaBbl, OJHOJETHHE
TpaBbl. JKu3HeHHbIE (QOPMBI JKUBOTHBIX: TMIPOOMOHTBHI, T'€OOMOHTHI, a3POOUOHTEHI.
Oco0eHHOCTH CTPOEHHS U 00pa3a KHU3HU.

buornueckue Qakroppl. Buasl OHOTHUECKMX B3aMMOAEHCTBHI: KOHKYpPEHIIHS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapasutusm, Koomepauus, MyTyaau3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJ1eOHUYECTBO). Herpoduueckue
B3auMOJICICTBUS (Tonuueckue, ¢popudeckue, padpuueckue). 3HadeHHE OMOTUYECKUX
B3aMMOJICHCTBUI Ul CYyLIECTBOBaHHMsS OpraHM3MOB B cpene oOutaHus. [lpuHimn




KOHKYPCHTHOI'O UCKJIFOUCHUA

7.3

DKOJIOTHYECKHE XapakTepucTuku mnomynauud. [lomynsiuss kak Ouosoruyeckas
cucrema. Ponb HEOTHOPOMHOCTH cpenbl, (U3MYECKUX OaphepoB U OCOOECHHOCTEM
OMOJOTMM BHJIOB B (POPMHUPOBAHUHU MPOCTPAHCTBEHHOW CTPYKTYPHI MOITYJISIIHA.
OcHOBHbIE TIOKA3aTENIN MOMYJISILIMK: YUCIEHHOCTb, IIJIOTHOCTh, BO3PACTHAsI U I10JIOBAs
CTPYKTYpa, pOKIaeMOCTb, IPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIUSI.
DKojorudeckasi CTpykrypa nomnyisiuuu. OLeHKa YUCIEHHOCTH nonyisauuu. J{unamuka
MONYJSALIMA U €€ peryisauusa. buotndyeckuii moTeHuMal Nomyiasuuu. MoaenupoBaHue
JTUHAMUKH nonyisiiuu. Kpuble pocta 4iciieHHOCTH nonysisiiuu. KprBbie BBDKUBAHMUS.
Perynsius yuclIeHHOCTH MOMYJISALUNA: POJib (PAKTOPOB, 3aBUCAIIUX M HE 3aBUCSIIUX OT
IJIOTHOCTH. DKOJIOTHYECKHE CTpaTeruu BUA0B (r- u K-ctparerun).

[TonstTe 00 sKonoruueckoil Humie BuAa. MecroobOutanue. MHoOromepHas MOZEINb
skonornyeckon Humu Jk.M. XarumHcona. Pasmepsl 3KOJIOrMYECKOW HUIIM.
[loTeHumanpHas U pealn30BaHHAs HULLY.

Bupn kak cucrema nonyisinuid. Apeansl BUJIOB. BUIbI U MX KU3HEHHBIE CTPATETHH.
3aKOHOMEPHOCTH TOBEACHUS M MHIpaluil >KMBOTHBIX. bHosOrHMueckue HMHBA3UU
Yy>KE€POJIHBIX BUOB

7.4

CooOmiectBa opranu3MoB. buoiieHo3 u ero crpykrypa. CBsi3u Mex1y OopraHu3MaMu B
OuoneHoze. Jkocuctema Kak oTkpeitas cucrema (A.[x. Tencnu). OyHKIIMOHATILHBIC
OJIOKM OpraHW3MOB B JKOCHCTEME: IMPOJYIEHThI, KOHCYMEHTBHI, PEIYICHTHI.
Tpoduueckue ypoBuu. Tpoduueckue nenu u cetu. AOGHOTHYECKHE OJIOKH IKOCHCTEM.
[TouBBI ¥ WITBI B 9KOCUCTEMAaxX. KpyroBOpoT BEIMIECTB U TOTOK SHEPTHH B 3KOCHUCTEME.
OcHoBHbBIE TMOKa3aTean »KOCHCTeMBbl. buomacca W TPOAYKLIHS. IKOJIOTMYECKUE
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HampaBrnenHnble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CyKieccud. llepBuuHble u
BTOPUYHBIC CYKIIECCUU U WX MPUIUHBL. AHTPOTIOTCHHBIC BO3JICHCTBUS HA CYKIICCCHH.
KnumakcHoe coobmiectBo. buopasHooOpasue W MOTHOTa KpPYroBOpOTa BEILIECTB -
OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoanbie  5KOCHCTEMBL.  AHTPONOTEHHBIE  JKOCHUCTEMBI.  ATPOIKOCUCTEMA.
ArporieHos. Pazmaus Mexay aHTpONIOTeHHBIMU U TIPUPOTHBIMHA YKOCHCTEMAaMHU.
Ypbookocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. [oponckas d¢uopa u
(ayna. CuHaHTpomm3zanusi TOpojckod (ayHbel. buomornueckoe u X034WCTBEHHOE
3HAUEHUE arpodKOCHCTEM U YypOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMHUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[lepeHoc HHEpPruuM U BENIECTB MEXKAY CMEXKHBIMH HKOCHCTEMaMHU. YCTOWYHUBOCTH
OpPTaHW3MOB, TIOMYJISAIUNA ¥ YKOCHCTEM B YCIIOBUSX ©CTECTBEHHBIX M aHTPOITOTEHHBIX
BO3JEHUCTBUHI

7.5

buocdepa - obmerianerapHast 00004ka 3eMiIH, TJ€ CYIIECTBYET MM CYIIECTBOBaNA
xu3Hb. Yuenue B.M. Bepuaackoro o 6mochepe. Obnmactu Ouocdhepsl U ee cOCTas.
JXusoe BemecTBO 6MOCHEPHI U €ro PyHKIUH.

3aKOHOMEPHOCTH  cyllecTBoBaHMsI Ouocdepsl. OcobOeHHocTH Ouocdepbl  Kak
rno0anbHOM sKocucTeMbl. JlMHamuueckoe paBHOBecue B Ouocgepe. KpyroBopoTs
BELIECTB M OMOreoXMMHUYECKHe LMKIbI (yriiepoja, a3oTa). PUTMUYHOCTE sIBIEHUH B
ouocdepe.

3oHanbHOCTh Ouocdepsl. I[lonstre o O6mome. OCHOBHbIE OMOMBI CYyIIH: TYHIpA,
XBOWHBIE Jieca, CMEIIaHHbIe U IIUPOKOIUCTBEHHBIE JIeCa, CTEH, CABAHHBI, IYCTHIHH,
TPOMUYECKHUE Jieca, BHICOKOTOphbs. Kiumar, pacTUTENbHBIA U )KUBOTHBI MUP OHOMOB
CyLIH.




CTpykTypa W (GYHKIHS JKHBBIX CHCTEM, OIIGHKA HMX PECYpCHOrO MOTCHIHAaTa M
ouochepHbIX QyHKIHI

7.6

DKOJOTUYECKHEe KPHU3UChl W WX MNPUYMHBL. Bo3jaeilicTBue dyenoBeka Ha Owocdepy.
3arpsi3HEHUE BO3AYIIHOM cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHUE BOJHOW CpEbl.
Oxpana BOJHBIX pecypcoB. PaspymieHue mnouBbel. OxpaHa MOYBEHHBIX PECYPCOB.
N3menenune kinmara.

AHTpOIIOTEHHOE BO3JECMCTBHE Ha pACTUTENIbHBIN U KUBOTHBIA Mup. Oxpana
pPacTUTENBHOTO M >KUBOTHOro Mupa. OCHOBHBIE TNPUHIUIBI OXpaHbl MPHUPOJBIL.
Kpacubie kauru. Oco6o oxpansiemslie npupoausie Tepputopun (OOIIT).
Boranmnueckue capl U 300J0THYECKHUE TAPKU.

OcCHOBHbIE NPUHLMIIBI  YCTOMYMBOI'O  Pa3BUTHUSI  4YEJIOBEUECTBA U  MPUPOJBL.
PanmonansHoe TpUPOIONONB30BAaHUE M COXPaHEHHE OMOJIOTMYECKOro pa3HOoOpazus
e




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIAA YYEHUKA

* buosorus, 10 knacce/ Ilaceunuk B.B., Kamenckuii A.A., PyonioB A.M. u
apyrue /Ilox pen. Ilaceunuka B.B., Akunonepnoe o6mectBo «M3nareascTBo
«IIpocBernienue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
apyrue /Ilox pen. [laceunuka B.B., Akironepaoe o0miectBo «M31aTenbcTBoO

«HpOCBCHICHI/Ie»

METOJUYECKHUE MATEPHAJIBI VI YYUTEJIA

e  buonorus. [loypounsie pazpadorku. 10-11 knaccel: yueb.mocobue asns
obmieoOpa3zoBar.opranu3aiuii: 6a3oelii ypoens/ B.B.ITaceunuk, I'.I'". [1IBenioB. M:

IIpocremienue.

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET

bubnunoreka [IOK https://m.edsoo.ru/

Buprtyanbsnas naboparopus https://content.edsoo.ru/lab/subject/1/

VYpoxu 6uonorun Ha POIII https://resh.edu.ru/subject/5/

DEeKTPOHHBIN OaHK 3aJJaHU JUI OLlEHKU (YHKIMOHATIBHON IPaMOTHOCTH
https://fg.resh.edu.ru/

BIIP EI'D Ouonorust https://vpr-ege.ru/vpr/11-klass

OtkpriThiil Oank 3amanuil EI'D https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege

S cmam EI'D. buosorus https://lecta.ru/ege/
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