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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3zpaboTke mnporpaMmbl MO OHOJIOTMM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBIMTYCKHUKOB, TTOJIOKEHUSI 00 00LIUX HENsIX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cneuuduke OMOIOTHH, €€ 3HAUCHUU B MTO3HAHUU KUBOW IMPUPOJIBI U 00ECTICUCHUH
CYIIECTBOBAHMS UeJOBEUECKOro oOmiecTBa. COriIacHO HAa3BAHHBIM MOJIOKEHUSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpaMmMa mno Ouosoruum Aaé€T MpeacTaBICHHE O ILeNax, 00 oOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yueOHoro mnpeamera «buonorus», omnpeaenser o00sA3aTeNIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHIYEMYIO TIOCIEA0BATENBHOCTh U3YUEHHsI YUEOHOr0 Marepuayia ¢ y4éToM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBsI3€i, JIOTMKM 00pa30oBaTENIbHOTO
MpoIlecca, BO3PACTHBIX OCOOCHHOCTEH 00yYarommxcs.

B nporpaMme mno OHOJIOTMM TakXe YYUTHIBAIOTCS TpeOOBaHUSA K
IUIAHUPYEMBIM JIMYHOCTHBIM, METAIpPEIMETHBIM U MPEAMETHBIM pe3yJbTaTaM
oOyueHuss B (OPMUPOBAHMM OCHOBHBIX BHJIOB y4e€OHO-TIO3HABATEIbHOU
NeATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOYYaIOMIMXCS TI0 OCBOCHMIO COJACpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no 6uosorun (10—11 xnaccel, 6a30BbIil YPOBEHb) peain30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IIPOCMATPUBAETCS HANPABICHHOCTh HAa pPa3BUTHE 3HAHWW, CBS3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karoued MpUpOIHON cpene.
[ToaTomy Hapsiy ¢ M3ydeHHEM OOIIEOMOJIOTUYECKUX TEOPHi, a TakKe 3HaAHUH O
CTPOEHUH >KMBBIX CUCTEM PA3HOIO PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcie: NpOoPUIAKTUKK HACJIEICTBEHHBIX 3a00JIeBaHUN YelIOBEKa, MEIUKO-
TE€HETHYECKOTO KOHCYJIbTHPOBAaHU, 00OCHOBaHUS 9KOJIOTUYECKU
1eJIecO00pa3HOro TMOBEACHUS B OKpY)KaloIIeW NPUPOJHOW cpene, aHaau3a
BIIUSIHUSA XO3SMCTBEHHOW JESITENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJIEHME BHUMAHMS K MPUKIIATHON HAPABICHHOCTH
yaeOHoro npenMera «buosorus» mpoaUKTOBAHO HEOOXOIUMOCTBIO 00eCIeueHus



YCIOBUH ISl PEIICHUs] OJHOM U3 aKTyalbHBIX 3afau IKOJIHHOTO OHOJOTHYECKOTrO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOLIUXCS
CIIOCOOHOCTH aJanTHPOBAaThCS K HW3MEHEHUSAM JTUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOT'0 MUpA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAeT Ba)KHOE
mecto. OHa oOecrieunBaeT (QOPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTABICHUNA O
HAYYHOW KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HAHUS O KUBOW mpupoje, eé
OTJIMYUTENIBHBIX IPU3HAKaX — YPOBHEBOW OPraHM3allid YW HBOJIIOLUH, CO3TAET
yCIOBUSL  JJIA: IO3HAHUS  3aKOHOB  JKMBOM  mpupobl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pPOBOTO M 0e€30macHOro oodpasa
YKU3HH, SKOJIOTMYECKOT0 MBILIUICHHS], IEHHOCTHOTO OTHOIICHHSI K )KUBOM MPUPOJIE
U YEIJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHMKAallMOHHBIX W HWH(POPMALMOHHBIX HaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPECTaBICHUAMU U3 APYTUX YY€OHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIE MOJOKEHUS O IpeIHA3HAYEHUM y4eOHOro IpeaMera
«buonorus» COCTaBUIM OCHOBY HJisi ONpENENEHUsT MOAXOJOB K OTOOpy H
CTPYKTYPUPOBAHHIO €ro COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 10
OMOJIOTHH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYIIECTBIEH C MO3UIMH KyJIbTypocOOOpPa3HOTO MOJAXO0Ja, B COOTBETCTBUU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YeJIOBEKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAaHHBIE B IOBCEIHEBHOM
KU3HU U TpaKTHUecKor aestenbHOocTH. Oco0oe MecTo B 3TOM cucTeMe 3HAHWN
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CIY>KAaT OCHOBOM JIJIsi POpMUPOBaHUS
NPEACTABICHHM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  TI'yMaHH3aluu
OMOJIOrMYecKOro 0Opa3oBaHMUsL.

CTpykTypupoBaHHE COJEpKaHUS y4yeOHOro Marepualia B IpOrpamMme IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLIUE COAEPKATENbHbIE TMHNN: «bronorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak



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

Llenp m3yuenuss yueOHoro mpenmera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOYy4YaloIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHW3allid JKUBBIX CHUCTEM pa3HOr0 paHra M NPUOOPETEeHHE YMEHHM
WCITOJIB30BaTh OTU 3HAHMS JJIA TPAMOTHBIX JCHCTBHUH B OTHOIICHHUH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

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

OCBOCHHME OO0YyYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTMYECKUX TEOPHSX,
YUEHHSIX, 3aKOHAaX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBHIIAX, CIYKAIKUX OCHOBOU
s (opMHpOBaHUS TMPEACTABICHUI O €CTeCTBEHHO-HAYYHOW KapTHMHE MHUPA, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX JKUBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOMINXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

(dopMmHpoBaHrE y OOYy4YalOIIMXCS IO3HABATENIbHBIX, HWHTEJUIEKTYaJbHBIX H
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHaIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH M MOIXOJ0B K H3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpraHHU3allly;

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

dbopmupoBaHre Yy OOydYalOIMXCSd YMEHHMA WUIIOCTPUPOBATH 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW JEATCIIBHOCTH YEJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCMUTaHUE YOEKIAEHHOCTU B BO3MOKHOCTH TO3HAHHUS YETOBEKOM >KHBOM
MPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEel, COOJIIOICHUS dSTHYSCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHMIA;

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

MpUMEHEHUEe MPUOOPETEHHBIX 3HAHUN U YMEHUHN B TTOBCEHEBHOM KM3HU JIJIS
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00J1eBaHUM.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», w3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS OOS3aTEIBHBIM yYE€OHBIM TPEIMETOM, BXOJSIIUM B
COCTaB MpeaMeTHO# o0nacTi « EcTecTBeHHO-HAyUYHBIE TIPEIMETHI.



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



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

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

Metobl TO3HAHUS KUBOUW MPUPOIbI (HAOIIOIEHHE, SIKCTIEPUMEHT, ONTMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWe pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aIUA.

Kusble cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus: ouosoruu. OTinune
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOJIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe01IeHOTUYECKu), OMoChepHBIil.

JdeMoHCTpaum:

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

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. Xumuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAYECKUM COCTaB KIIETKH. XHMUYECKHE DJIEMEHTBI: MaKpODJIEMEHTHI,
MHUKpPO3JIEMEHThL. Bo/ia 1 MuUHEpanbHbIE BEIIECTBA.

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

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



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

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

Jlununer:  Tpurmuuepuasl, (Qochomunuasl, crepounsl. [ 'uapopuUIBLHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX KucnoT. Ctpoenue u pynkuuu JIHK. Ctpoenne u ¢pynkiuu PHK.
Bunet PHK. AT®: ctpoenne u pyHKITHH.

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

Knerka kak mnenoctHas >xuBasg cuctema. OOmpe NpHU3HAKH —KIIETOK:
3aMKHyTas HapykHas memOpana, moisiekynbsl /JIHK kak reneruueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

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

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIUKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OpHomemOpannbie opradoubl kietku: JOIIC, ammapat ['onbmxw,
IM30COMBIL.  [10yaBTOHOMHBIE OpPraHOWIbl KIIETKH: MHUTOXOHIPHUH, IIIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOU/I0B KJIIETKU. BrirroueHus.

Anpo — perynaropHsiid 1eHTp kieTku. CTpoeHue sizpa: siaepHas 000104Ka,
KapHOoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEMIECTB B KIETKE.

JdeMoHCTpauu:

[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  JJIIEMEHTOB B HEXHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B KUBON MPUPOIEY.

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



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

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

JlaGopaTopHblie 1 NpaKkTHYeCKUE PAdOThI:

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

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

Tema 4. ’/KusHenessTeIbHOCTb KJIETKH.

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

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

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

XeMOoCHHTEe3. XEeMOCHUHTE3UPYIoIUe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
JKU3HU Ha 3eMJIE.

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

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

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



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

JleMOHCTpaum:

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

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

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

Tema 5. Pa3MHOKeHHMe M HHAMBHAYAJIbHOE PAa3BUTHE OPraHU3MOB.

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

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

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosioBoe. Bunbl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pazMHOXKEHHE, €r0 OTINYUS OT OECTOJIOTO.

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

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble kene3bl: CEMEHHUKM U SIMYHMKU. OOpa3oBaHHE M Pa3BUTHE IOJOBBIX
KJIETOK — TraMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOTeHe3 U OBOIEHE3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

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



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

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

JdeMoHCcTpanuu:

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

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CnepmMaTo30U/1bI
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJENb-alIUInKauus «/leaeHue KIEeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmropeHue MuUTO3a B KJIETKaX KOHUYHKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/3yueHue CTpOCHHS TMOJOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mictopus pa3BuTus reHeTUKU. Poib nuroiaorun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
y4€HBIX B pa3BUTHE TEHETUKH. MeToAbl TEHETHKU (TUOPHUI0IOTHYECKUH,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKuil). (OCHOBHBIE TI'€HETUYECKUE
noHsTUsA. [ 'eHeTnYeckas CUMBOJIMKA, UCTIOJIb3yEeMasi B CXEMaX CKPEUIMBAHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTaHOBIIEHHbIE ['. Menaenem.
MonorubpugHoe CKpeuBaHue. 3akoH eauHooOpa3us THOPUAOB TIEPBOTO
nokoyieHusA. IlpaBuno JgOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctotel raMeT. [1loHOE M HEMOJIHOE TOMUHUPOBAHUE.

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

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

XPpOMOCOMHasl TEOPUS HACIIEACTBEHHOCTHU. | eHeThYeCKue KapThl.



['enetuka nosia. XpoMOCOMHOE ONpeAcICHUE Moyia. AYyTOCOMBI U TOJOBBIE
XpoMocoMbl. ['omorametrnele M rereporaMeTrHeie OpraHusmbl. HaciienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

N3mMeHunBOCTh. BUIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHASI U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHBIN ps ¥ BapUaIIMOHHAS KPUBAS.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAYECTBECHHBIE NMPU3HAKA U KX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOW MPOIECC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTaImoHHas U3BMEHUYMBOCTh. Kitaccudukanust MyTanuii: TeHHBIE,
XpOMOCOMHBIE, TeHOMHBIe. YacToTa U nmpuuuHbl MyTanuid. MytareHHbIE (DAKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0JieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
Comatnueckue W reHepatuBHble MyTanud. CTBOJOBBIE KIETKU. [IpuHIUIIBI
3I0pOBOT0 00pa3a KU3HH, TUATHOCTUKHU, MPOPUIAKTUKH U JICUCHUS TeHETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabmuiet u cxembl:  «MOHOTHOpPUAHOE  CKpeIIMBAaHWE HM  €ro
IUTOTCHETUYECKAasd OCHOBa», «3aKOH PACHICIUICHUS W €ro LHUTOrCHETUYeCKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpeIIMBaHUE,
«lluTonornyeckue  OCHOBBI  JIUTHOPUIHOTO  CKpeluBaHus»,  «Menosy,
«B3anmonencTBUEe AJUICNIBHBIX TE€HOB», «le€HeTHYecKkue KapTbl pACTEHUM,
JKUBOTHBIX WU 4EJIOBEKa», «l'eHeTuka moya», «3aKOHOMEPHOCTH HACIEHOBAHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenmoBeka M KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukanmonHas HU3MEHUYMBOCTHY, «HacnmemoBanue pesyc-
daktopay, «I'eHeTrka rpynm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

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



XpOMOCOM», MHUKPOCKON M MHUKpompemnapar «Jpo3zoduna» (Hopma, MyTauuu
(bopMBbI KpBUIBEB U OKPACKH Tema), repoapuit «I'opox mOCEBHOM.

JlabopaTtopHble U npakTHYecKHe padoThbI:

JlaGoparopHass pabora Ne 5. «M3ydyeHue pe3yabTaTOB MOHOTMOPHIHOTO U
JUTHOPUTHOTO CKPEUIMBAHUS Y Ap030(UIiIbl Ha TOTOBBIX MUKPOIpPENapaTax».

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

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

[Tpaktnueckass pabora Ne 2. «CocTaBieHHE M aHAJIW3 POIOCIOBHBIX
YEJI0BEKa.

Tema 7. Centekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuys Kak Hayka M IpolecC. 3apOKICHUE CEJIEKUUU U JTOMECTHKALUS.
Yuenue H. UW. BaBunmoBa 0 1eHTpax TMPOUCXOXKICHUS © MHOrooOpasus
KYJBTYPHBIX pacTeHUM. LIEHTpBI MPOUCXOXKAEHUA AOMAIIHUX KUBOTHBIX. CopT,
IIOPOJ1a, ITAMM.

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

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

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

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

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuausamus», «Padbotel akagemuka M. @. BanoBay,
«Ilomumnongus», «OO0beKTH OWOTEXHOMOTHHY, «KileTouHble KymbTypsl W
KJIOHUpOBaHue», « KoHCTpynpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJIsIKH TUIOJOB U KOPHEIIJIOIOB AUKUX (OPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035UCTBEHHBIE PACTEHUS.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeust «OCHOBHBIE METOJbl U JOCTHXKEHUS CEJIEKLHUH PACTEeHUH H
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpoOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

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

CBugerenscTBa dBOJONMU. [laneoHToNOTHYECKHE: TOCIEA0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MMAJICOHTOJOTUYECKOW JIETOMHUCH, MEPEXOJHbIE (POPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTUYHBIC, aHaJIOTUYHBIE,
pPYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYJISIPHO-OMOXUMHUUYECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMUECKUX MyTeH y BcCex
OpTaHU3MOB.

OpomonnonHas Tteopuss Y. JlapBuna. [Ipeanochbuikd BO3HUKHOBEHHS
napBuHU3Ma. JIBHOKYIIME CHUJIBI HBOJIONUU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTU PECYPCOB, HEOMpeNeNEHHAs] W3MEHUYUBOCTD,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MuxkpoosBostorus. [lomymsiius kak eAMHUIA BUA U 9BOTIOIIHH.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B mpupojae. MyTalMOHHbBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiliMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

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

[Ipucrnoco6IeHHOCT, OpPraHU3MOB KakK pe3yJbTaT 3BoOJONuU. [Ipumeps
MIPUCIIOCO0JICHUH Y OpraHu3MOB. ApoMop(dO3bl U UIUOAIATITAIINH.

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

MaxkpoaBomorusi.  DPopMbl  IBOMIONUU:  (DUIIeTUYECKAst, JUBEPreHTHAs,
KOHBEPTeHTHas1, apauiesbHas. HeoOpaTuMoCTh IBOTIOLINH.

[IpoucxoxieHne OT HeCHeNHaIM3UPOBAHHBIX TpeakoB. [Iporpeccupyronias
crieruanu3anys. AJanTuBHAs paguarus.

JleMoHCTpPaUM:



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

Tabmus! 1 cxembl: «Pa3BuTre OpraHMUEcKOro Mupa Ha 3emiie», «3apoIbIiu
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomynmsumm»,  «MyTtauuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Wamoamanrtaumm», «OOmas aereHepauus»,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHUEey, « IKOJIOTHYECKOE BUI000PAZOBAHUEY.

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

buoreorpapuyeckas kapra wMupa, KojuleKuusg «@DOpMBI COXPAHHOCTH
MCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenb ammuiukanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYHIKWY, MUKponpenapar «Jlpo3oduna» (HopMma, MyTariiu (pOpMbI KPBUIbEB U
OKpacKH TeJna).

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

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

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

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE *KU3HU Ha 3emuie.

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

PazButue xu3Hu Ha 3emuie 1o 3paMm u nepuoaaM. Karapxeil. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ mnepuoibl: KEeMOPUUCKUH,
OPAOBUKCKHUH, CUITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

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



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

CucreMa OpPraHMYECKOTO MHpa KaK OTpaKeHUE HBONMIOUUH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

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

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

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

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBaTOpUANIbHAs),  MOHTOJOUIHAs
(a3maTcko-aMepukaHckasi).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUAM CYIIECTBOBAHMS. EJMHCTBO 4YEIOBEYECKHX pac.
Kputuka pacusma.

JlemoHcTpanum:

[Toptpets: ®@. Pean, JI. Ilactep, A. 1. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHoBeHne CoiHEeUHOH cucTeMbl», «Pa3Buthe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YEJIOBEKa U 4YeJIOBEKOOOpa3HbIX
00e3bsH», «OCHOBHbIE MeCTa MaJCOHTOJOTMYECKMX HAXOIOK  IPEAKOB
COBPEMEHHOI'0 4EJIOBEKa», «/lpeBHenmme moan», «/peBHue moam», «llepBbie
COBPEMEHHBIE JII0IU», «HemoBeuecKkue pach».

O6opynoBanue:  Mymsiku  «lIpoucxoxnenne  denoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONA, HEaHJEPTalblla, KPOMAaHBbOHIIA), CIENKH WU
U300paKeHHUs] KaMEHHBIX OpYAMH MEepBOOBITHOTO YeJIOBeKa (KaMHH-YOMIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPaHHOCTH UCKOIIAEMbIX >KMBOTHBIX M PACTEHUI.

JlaGopaTopHblie ¥ NpakTU4YecKue padoThbl:

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



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

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJorus KaK HayKa. 3ajauu U pa3Jeibl IKOJOTUH. MeToAbl SKOJIOTUYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

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

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abuotnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbIE. JleMCTBHE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

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

buotnueckue (bakTopBhl. Buner OMOTHYECKUX B3aWMOJICCTBUMU:
KOHKYPEHIMS, XUIIHUYECTBO, cUMONO03 U ero (opmsl. Ilapasutusm, koomneparus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPTraHMU3MOB B IIPUPOAHBIX COOOIIECTBAX.

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

JlemoHncTpanum:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynse, O. ['ekkensb.

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

JlaGopaTopHblie M NpaKkTHYeCKHE PadoThI:

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

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

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CHCTEMBbI.

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

DOkoyoruueckne cucrembl (dkocucteMbl). [loHsTne 00 »sKocucTemMe W
ouoreonieHoze. DOYHKIIMOHATBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: MPOIYLIEHTHI,



KOHCYMEHTBI, peayleHTbl. KpyroBOopoT BElIECTB U MOTOK SHEPTUU B SKOCHCTEME.
Tpoduueckne (muimeBbie) YPOBHU OKOCHUCTEMBI. [luimeBbie Iemu W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMuibl: MPOIYKUHUU, YHCICHHOCTH, OunomMaccel. CBOHCTBa HKOCUCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

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

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

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

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

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

YenoseuecTBO B Ouocdepe 3eMin. AHTPONOTeHHbIE U3MEHEHUs B Ouocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

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

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHYECKasT TUPAMUIAY,
«buocdepa u yenoBek», «IKocucTEMa MUPOKOTUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepHsie
AQHTPONIOTEHHbIE  BO3JECWCTBHS HAa NpUPOLY», «BaxkHEHMIIME  HMCTOYHHUKHU
3arpsi3HEHUs] BO3AyXa M TPYHTOBBIX BoA», «llouBa — BaKHEMIasi COCTaBIISIONIAS
ounochepr», «DakTopsl Aerpaganuu mnouBy», «llapaukoBeiii d3ddext», «DakTopbl
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azora B IpUpoAe».

O6opynoBanue: Mojaelb-anmukanus « Tunudable OMOIIEHO3bI», TepOapwuii
«PacturenbHBIe COOOIIECTBAY, KOUICKINH «bHoIeH03», «Bpeaurenn BaKHEHIITNX
CEJIbCKOXO3SIICTBEHHBIX ~ KYJIBTYpP», TepOapuu ¥ KOJJICKIIMM PACTEeHUH W
JKUBOTHBIX, MPUHAICKAIINE K PA3HBIM JKOJOTHYCCKUM TPYIIIaM OJHOTO BHJIA,



Kpacnas kuura Poccuiickoit ®enepanmu, n300paXe€HUs] OXPAaHAEMBIX BHJIOB
PaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEAHEI'O  OBIIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOCHHUS OOy4YaloOIMMHUCSA MporpaMM CpeAaHero oOiiero  00pa3oBaHMUS:
JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME HKOJOTHUYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1ICJIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pE3ynbTaThl OCBOEHUS mpeamera «bruonorus» AOCTUTAKOTCS B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTM B COOTBETCTBUU C
TPAJIUILIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJCHUSI W CIOCOOCTBYIOT TpOIECCaM CAaMOIIO3HAHMS, CAMOBOCIHTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XKCHHUS, OCPEKHOrO OTHOIIECHHUS K KYJIbTYPHOMY HACICIUIO H
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon ®denepanuu, npupoie U
OKPY>KaIOIIEH Cpee.

JInyHOCTHBIE pE3yibTaThl OCBOEHHUSI ydeOHOro mpeamera «buosorus
JIOJKHBI OTpa’kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOICTBOBAThLCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
ONbITAa W OMbITA JICITEILHOCTH B MPOILIECCE Peaanu3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaKIaHCKOT0 BOCIIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYaIOMIErocst KaKk aKTUBHOTO U

OTBETCTBEHHOTO YWJI€HA POCCUMCKOI0 OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

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

TOTOBHOCTh K COTPYJHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, MO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3aJad, YBaXXUTEIbHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

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

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

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

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

3) IyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEW POCCUICKOTO HAPOJa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHM S, ITUYECKOTO MOBEACHUS;

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

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

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

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

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



MOHMMAaHKE YMOLIMOHAIBHOTO BO3/IEUCTBUSA KUBOI MPUPOIBI U €€ LIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTpEMJICHHE
IPOSIBIISITH Ka4eCTBa TBOPUECKOM JINYHOCTH;

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

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

NOHMMAaHWE IICHHOCTH TPaBUJ HHIWBUIYATbHOTO U  KOJUJIEKTUBHOTO
0e30MacHOro MOBEICHUS B CUTYallUsAX, YTPOKAIOIINX 30POBBIO U KU3HU JIFOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TaKyIO I€SITEIbHOCTD;

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

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

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

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

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYyJIbTYphl: MPHOOpETEHUE OIbITa
IUTAHUPOBAHUS TIOCTYNKOB H OIICHKM WX BO3MOXKHBIX TOCIEACTBUN ISt
OKPYKaIOIIEH CPEIbl;

OCO3HaHHWE TI00ATBHOTO XapakTepa 3KOJIOTMUECKMX MpoOJeM M IMyTed X
peleHus;

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



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

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

8) neHHOCTH HAYYHOI0 MO3HAHMS:

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

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

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

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTHU JJII COBPEMEHHOW LMBHIIA3AIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTUS MEJUILIMHBI, CO3JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PECypCHbIE  MPOOJIEMBbI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
UCIIOJIb30BAaHUIO TPUPOJIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

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

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

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

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



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

METANIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3ybTaThl OCBOEHMs yueOHOro npeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YyYaIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
[EJIOCTHOCTh HAyYHOW KapTUHBI MHpa W CHeHU(PHUKY METOJ0B TO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOILIECC,
CUCTEMa, Hay4yHbIM (DaKT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

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

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

MertanpeameTHble pe3ynbTaThl OCBOEHMSI IMPOTPAMMBbl CPEJHETO OOILEro
o0pa30BaHMsI JOJKHBI OTPAXKATh:

OBaanenue YHHBEPCAJTbHBIMHU y4eOHBIMU MO3HABATEJIbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JJOTHYECKHE I CTBHA:

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

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

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

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

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

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



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

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

BHOCUTBH KOPPEKTHUBHI B ICSITEIbBHOCTD, OLICHUBATh COOTBETCTBHUE PE3YyJIHTATOB
LEJISIM, OLICHUBATh PUCKHU TOCIIEICTBUN ACSITETbHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE ICHCTBUS:

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

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

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

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

BBISIBIIAITh NIPUYUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UPOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOIAUTh apTyMEHTHI JJIs JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHHM, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU PEILICHNUS,

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE pEUICHHS 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH TPUOOPETEHHBIN OIIBIT;

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

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

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

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

3) pabdora ¢ ungopmaunmeii:

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



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

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

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

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

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

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

OBiaseHue yHMBePCAJIbLHBIMH KOMMYHUKATUBHBIMHU JeHCTBUSMM

1) o0mennme:

OCYIIECTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTHBHO y4aCTBOBATH
B JMAJIOTE€ WJIM JIMCKYCCHUU TIO CYIIECTBY OOCYyXaaemMoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlayd, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3MIIMN IPYTUX YYACTHHUKOB
JMasora Wik JUCKYCCUN);

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

BJIQJIETh PA3IMYHBIMH CHOCOO0aMM OOINEHWS W B3aUMOJICHCTBUS, MMOHMMAThH
HAMEPEHUS IPYTUX JIOJICH, MPOSBIATH YBAKUTEIBHOE OTHOIICHHE K COOECeTHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

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

2) cOBMeCTHasl IesITeJIbHOCTh:

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

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



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

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

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

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

OBJ1aieHre YHUBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSAMM:

1) camoopranu3anusi:

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

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

CaMOCTOSITEIIBHO OCYLIECTBIIATH II03HABATENIBHYIO JEATECIBbHOCTD, BBIABIATH
npo0JieMbl, CTaBUTh U (POPMYIUPOBATH COOCTBEHHBIE 337a4u B 00pa30BaTEIbHON
JEATEIBHOCTH U )KU3HEHHBIX CUTyalUsX;

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

JaBaTh OLIEHKY HOBBIM CUTYaLlHsM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

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

2) CAaMOKOHTPOJIb:

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

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

YMEThb OLICHUBATb PUCKU M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO0 HX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYIMX IIPH aHajau3€ pe3yJbTaToOB
NEATEIBHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IPU3HABATh CBOE MPABO U MPABO APYTUX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IHNPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbie pe3ynbTarhl OcBoeHHs mporpammbl COO mo Ouosnoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOCHHUIO, MHTEPIPETALNH U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PA3IMYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peajbHBIX
KU3HCHHBIX CUTYaIlUsX, CBA3aHHBIX ¢ Owuosorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO TOaM O0yUYEHHUS.

[IpenMeTHbIe pe3yiabTaThl OCBOEHHUs ydeOHOro mpeamera «buomiorus» ¢ 10
KJlacce NOJDKHBI OTPAKATh:

Cc(pOpMUPOBAHHOCTb 3HAHUN O MECTE U POJIA OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAy4YHOIO MHUPOBO33PEHHS, O BKIIAJE€ POCCHUICKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHME OHUOJOIMYECKUX TEPMHHOB M TOHSTHM:
JKW3Hb, KJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB U IPEBpaIlCHUE
HHEPrumn), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasI OpraHu3alsl *KUBBIX CUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIHSI), HACIEICTBEHHOCTh, U3BMEHYUBOCTD, POCT U
pa3BUTHE;

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

YMEHUE BJIAJIETh METOJIAMHU HAYyYHOTO MO3HAHUS B OMOJIOTUU: HAOIOICHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEIyeMbIMU BEIWYMHAMH, OOBSICHEHHE IMOJyUYE€HHBIX



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

YMEHUE BBIICIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHA BEIIECTB U MPEBPALICHUs] 3HEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHUTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJbHOTO PAa3BUTHS  OpraHuU3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBIE 3HAHUS A1 OOBSICHEHUS OMOJOTHYECKUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedyeHus 0e30MacHOCTH CBOETO 3J0POBbS U 3/I0POBbSA
OKPY>KaIOIIUX JIIO/ICH, COOIOIEHUSI HOPM IPaMOTHOTO MOBEJCHHS B OKPYXKAIOICH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCHOJIb30BAHUS JOCTHKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

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

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

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

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

[IpeameTHbIe pe3ysbTaThl OCBOCHMS ydueOHoro npeamera «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 pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOLUS, ABIKYIINE CUJIbI ((haKTOPBI) IBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUI000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHTHI, KOHCYMEHTHI, PEAYIEHThI, 1€MW IUTaHUS,
AKOJIOTHYECKas TMpamMua, OMoreoleHos3, onocdepa;

YMEHUE H3JIaratb OWOJOTMYECKHME TEeOopuu (IBOMIOLNUMOHHAS Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEIEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIy HCCICIyeMbIMH BEIIMUYMHAMU, OOBSICHCHHE IOTYYCHHBIX
pE3yNIbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATHH, TEOPWA W 3aKOHOB, YMCHHUE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OMOJIOTHUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHUS DKOJOTUYECKUX (PAKTOpPOB HaA OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaX, AHTPONMOTEHHBIX HW3MEHEHUH B
HKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB U OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JUIsI OOBSICHEHHUS OMOJIOTHMYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obecriedyeHus 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKpPYXAaIOLUX JOJEH, COOMI0IEHN HOPM IPAMOTHOT'O MOBEJICHUS B OKPYKAIOIIEH
OPUPOAHON cpee, MOHUMaHuE HEOOXOAMMOCTH UCIOJIb30BaHUS JOCTUKEHUN
COBPEMEHHOW OMOJIOTUH ISl pallUOHATIBHOTO MPUPOI0TIOJIb30BAHUS;

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

YMEHUE BBINOJHATh JIA0OPATOpHBIE M MpakTUYecKHe padoThl, cOOI0IaTh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHUBAThb M HWHTEPHPETUPOBATH HHPOPMAIIUIO
OMOJIOTUYECKOTO  COJEPKaHMsI, BKIIOYAIONIYI0 TICEBIOHAYYHBIE 3HAHHUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOW MH(POPMAIINH, HAYTHO-TTOMYJIIPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIE THMCHMEHHBIC M YCTHBIE COOOIICHUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoumnuectBo yacos JJIeKTPOHHBbIE
Ne HaumenoBaHue pa3jiesioB u (undposbie)
Kontpoabubie IIpakTuueckue
n/n TeM NPOrpaMMbl Beero oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [JOK
! bronorns kax Hayxa 2 05 https://m.edso00.ru/7f41c292
5 JKuBble cucTeMbI U BX 1 bubmuoreka [JOK
OpraHu3arus https://m.edsoo.ru/7f41c292
3 XUMHUUYECKUN COCTaB U 3 1 bu6mmoreka [IOK
CTPOECHUE KJIETKU https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 XK
VSHEACATCIIBHOCTR IGICTRH 0 https://m.eds00.ru/7f41c292
PaszmMHOXeHUE U
5 WHAUBUAYAILHOE Pa3BUTHE 5 1 bubmorexa [JOK
FBHAY P https://m.edsoo.ru/7f41c292
OpTaHU3MOB
6 HacnencrBeHHOCTE U 8 15 bu6mmoreka [JOK
U3MEHYMBOCTh OPTaHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekuusi OpraHu3MoOB. 3 bubnnoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

[TPO'PAMME

JlesATeJIbHOCTDH
YYHUTEJA ¢
y4eToM
NMPOrpaMMbI
BOCITUTAHUS

YcranaBiuBaTh
JIOBEpUTEIIHLHEIE
OTHOIIICHHUST MEXTY
YUHUTENIEM U
oOyJaronmMucs,
CHOCOOCTBYFOIIHX
MO3UTHBHOMY
BOCHPHSATHIO
00yYarOIIMHUCS
TpeboBaHU 1 IPOCHO
YUHTEIS.
[oGyxnatp
oOyJaronxcs
co0M0aaTh Ha YPOKe
00IIenTPUHATHIE HOPMBL
MIOBEJICHUsI, TIpaBUIIa
o01eHust co
CTapUINMH
(y4uTensimMu) u
CBEPCTHHKAMHU
(oOy4arommmucs).
[onnepxxusath B
JIETCKOM KOJIJIGKTHBE
JIETIOBYIO,
TIPYKETIOOHYIO
aTMocdepy.
Ctpouts
BOCIHTATENILHYIO
JIeATENBHOCTD C
Y4YETOM KYJIBTYPHBIX
paznuuuii nerei,
MOJIOBO3PACTHBIX U
HH}IHBI/I)IyaHbeIX
0cobeHHOCTeH.
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[IpuBnexats BHUMaHUE
o0yJaronmxcs K
LEHHOCTHOMY aCIIeKTy
n3yv4aeMbIX Ha ypoKe
SIBJICHU, TIOHSATHH,
HPHEMOB.
AHanmu3upoBaTh
peaIbHOE COCTOSTHUE
nen B yueOHOM Kiacce/
TpymIe.
[Mo6yxnats
00yJaroIIxcst
co0roaTh Ha ypoke
MIPUHIMITE Y9eOHOH
JMCLHUIUIUHBI 1
CaMOOpraHU3aliu.
Oprasu3oBBIBaTH
9KCKYPCHH, TIOXOJIbI,
SKCTIETUIUH U T.II.
3amuars
JIOCTOMHCTBO U
HHTEPECHI
oOyJaronmxcs,
HIOMOTaTh JICTSIM,
OKa3aBIIUMCS B
KOH(IUKTHOM
CUTYalluH U/UIn
HeOJIaronpUsSTHBIX
YCITOBHSIX.




11 KJIACC

KonuyecTBo yacos JIEeKTPOHHbBIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
KonTpoabubie IIpakTuueckue
n/n TeM NMPOrpaMMbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
bu6numoreka [IOK
BOTIOLHOHKAs GHoNOTHS o 1 https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHUE U pa3BUTHE 9 05 bubnuotexa [HOK
KHM3HU Ha 3emiie ' https://m.edsoo.ru/7f41lcc74
Opranu3Mbl 1 OKpYyKaromas 5 1 bubnuorexa [HOK
cpena https://m.edsoo.ru/7f41cc74
CooO1ectBa u 9 bubmuorexa [JOK
AKOJIOTUYECKHE CUCTEMBI https://m.edsoo.ru/7f41cc74
PesepBHOE Bpems 2 bubmorexa LHOK
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOTPAMME

JlesATeJIbHOCTDH
YYHUTEJA ¢
y4eToM
NMporpamMmmbI
BOCITUTAHUS

YcranaBiuBaTh
JIOBEpUTEIILHEIE
OTHOIIICHUST MEXKTY
y4aHuTeNneM 1
oOyJaronmMucs,
CHOCOOCTBYFOILIHX
MO3UTHBHOMY
BOCHPHATHIO
00yYarOIIMHUCS
TpeboBaHU 1 IPOCHO
YUHTEIS.
[MoGyxnats
oOyJaronxcs
co0M0IaTh Ha YPOKE
00IIenTPUHATHIE HOPMBL
MIOBEICHUSI, TIPaBUIIa
o0IIeHus co
CTapUINMH
(y4uTensimMu) u
CBEPCTHHKAMU
(0Oy4aromuMIcs).
[onnepxxusath B
JIETCKOM KOJUICKTHBE
JIETIOBYIO,
TIPYKETOOHYIO
aTmocdepy.
Ctpouts
BOCIHTATENILHYIO
JIeSTeNBHOCTD C
Y4ETOM KYJIBTYPHBIX
paznuuuit nerei,
MOJIOBO3PACTHBIX U
WHIVBUTyaTbHBIX
ocobeHHOCTeH.
[TpuBnekaTh BHUMaHUE
o0y4aronmxcs K
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LIECHHOCTHOMY acIeKTy
n3yv4aeMbIX Ha ypoKe
SIBJICHU, TIOHSATHH,
MIPUEMOB.
AHanm3upoBaTh
peaIbHOE COCTOSTHUE
nen B yueOHOM Kiacce/
rpymnrme.
[Mobyxnats
00yJaroIIxcst
co0roaTh Ha ypoke
TIPUHIMIB! Y9eOHOT
JICIUTUINHEL 1
caMOOpraHH3alvy.
Oprasu3oBBIBaTH
9KCKYPCHH, TIOXOJIbI,
9KCHEAULNH U T.II.
3amumars
JIOCTOMHCTBO U
HHTEPECHI
oOyJaronmxcs,
TIOMOTaTh JICTAM,
OKa3aBIIUMCS B
KOH(IUKTHON
CUTYalluH W/UIn
HeOIaronpUsSTHBIX
YCIIOBHSIX.




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBo 4acoB JIeKTPOHHbIE
Ne Hara uudgpoBbie
Tema ypoka Koutpoabubie IlpakTuyeckue
n/n Bcero u3yyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypchl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1b1 TO3HAHUS )KUBOW TPUPOJIBI.
[IpakTuueckas padorta Ne 1
2 «Mcnonp30BaHuE pa3IMIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOIOB IPU U3yUYEHUU
OMOJIOTMYEeCKIX O0BEKTOBY
3 buosnornueckue cucremsl, MpoLECCH 1 bubnuorexa [JOK
U UX U3yYEHHUE https://m.eds00.ru/863e6564
4 XuMHYEeCKu cocTaB KieTku. Boja u 1 bu6mmoreka [IOK
MHHEpPAIBbHBIE COJIU https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
SATCH. LOCTAB M CTPOCHHE HETROB https://m.eds00.ru/863e6b72
®depMeHThl — OHOJIOTHYECKHE
KatanuzaTopsbl. JlaboparopHast
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTAINTUYECKOW aKTUBHOCTH ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMepe aMIIIa3bl
WJIM KaTalasbl)y»
b K
7 YraeBosasl. JIunumasl 1 no/morexa [0

https://m.edso00.ru/863e6870
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bubmuorexa [JOK

8 Hyxentobsie kuenotsl. AT® https://m.edso00.ru/863e6d5c
9 Hcropus n MeTo1bl U3y4eHHs 05 bubnmoreka [JOK
kietku. Knerounas teopust ’ https://m.eds00.ru/863e6e88
10 Kiterka xak nesnoctHas xKuBas
cucTema
CtpoeHne 3yKapuoTHYECKON KIIETKHU.
JlabGopaTopHas paborta Ne 2
«W3yueHue cTpoeHus KJIeToK bubnuoreka [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB U 0.5 https://m.edsoo.ru/863e6ff0
OakTepHii Mo MUKPOCKOIIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKpOITpErapaTax u ux
OTIHCaHUE»
bu6mmorexa [IOK
12 OOMeH BemecTB Wi MeTab0JIn3M 0,5 https://m.eds00.ru/863e766¢
bu6mmorexa [IOK
13 dotocmrres. Xemocurres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 dmepreTiicckuii 0omen https://m.edsoo.ru/863e7aae
’Ku3HeHHbIN UK KISTKU. [leneHue
KJIeTku. Muto3. JlaboparopHast BuGmorexa IOK
15 pabota Ne 3 «HabGumoieHre MuTo3a B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEIlIKa JIyKa Ha
TOTOBBIX MUKpOTIpErapaTax»
16 buocuntes 6enka. Peakius bu6mmoreka [IOK
MaTpUYHOI'0 CUHTE3A https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpascnsnus — Guocknres beria https://m.eds00.ru/863e796e
18 Hexknerounsie (opMbl KU3HH — bubnnorexa [JOK
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BUPYCBI

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

bu6mmoreka [IOK

19 DopMBI pa3MHOKEHHST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

0 eHos https://m.edsoo.ru/863e7f4a

OO6pazoBanue 1 pa3BUTHE OJIOBBIX
kJeToK. OII0/10TBOPEHHE.
Jlaboparopuas pabora Ne 4 bubnnoreka [JOK

21 0.5
«M3ydeHne cTpOeHUS NOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax

99 NunuBunyansHOE pa3BuTHe 05 bubnuoreka [IOK
OpraHu3MOB ’ https://m.edso0.ru/863e8436

93 I'enetnka — Hayka o bubnnorexa [HOK
HACJIEACTBEHHOCTU U N3MEHYUBOCTHU https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTU HACTIEIOBaHUS

24 MIPU3HAKOB. MOHOTHOPHUIHOE bubmmorexa LHOK

P ' P https://m.edso00.ru/863e8878
CKpeIllMBaHUe
WTUOPUIHOE CKpEIIMBaHNE. 3aKOH
25 ﬁe?;aBI/II()JI/I)i/IOFO H:;HI: OBaHMS bubmmorexa [JOK
A https://m.edsoo.ru/863e89a4
MPU3HAKOB
CuerieHHOE HacleA0BaHUE
npu3HakoB. JIabopaTopHas pabora
Ne 5 «M3yuenue pe3ynbpTaTtoB bubmuoreka [IOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edso00.ru/863e8c60
CKPEIIHUBAHUS Y IPO30(DHIIBI Ha
TOTOBBIX MUKpPOIIpEapaTax»
27 I'eneTuka moma. HacnemoBanue bu6mmoreka [JOK
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IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

https://m.edso0o.ru/863e8c60

M3menunBocts. HenacnencrseHHas
M3MEHUYUBOCTh. JlabopaTopHas

pabota Ne 6. zydenue bubnunoreka [HOK
28 . 1 0.5
MOIU(PHUKAITMOHHON H3MEHUNBOCTH, https://m.eds00.ru/863e8efe
MIOCTPOCHHE BAPUAIIMOHHOTO Psifia U
BapHallMOHHOW KPUBON»
HacnencrBenHass "3MEHYMBOCTb.
29 Jlaboparopuas pabora Ne 7. 1 05 bubnnoreka [JOK
«AHanm3 MyTanuil y 1po3o¢puiisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKPOIIpEIapaTax»
bubmuorexa [JOK
30 Peneritia ueronera 1 https://m.eds00.ru/863e8d78
31 HToroBast KOHTpOJIbHAS paboTa 1 1
bubmuorexa [JOK
32 Cenekuums kax Hayka H IpoLece 1 https://m.edso00.ru/863e9214
33 MeToabl ¥ TOCTUKEHUS CEIIEKIINU 1 bu6mmoreka [JOK
pacTeHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHonorus kak orpacib 1 bubnuoteka [JOK
MIPOU3BOJCTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 25 4

[NPOTPAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

Kosun4yecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmnorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOTIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas pabota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BUJIOB 10
MOP(OJIOTHIECKOMY KPUTEPUIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EctectBennslit oT60p 1 ero Gpopmbl 1 https://m.edsoo.ru/863e9edo
Pe3ynbTath! 3BOIOINN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Buj000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OPraHu3Ma U e
OTHOCHUTEJILHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

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



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

HeoOpaTtumocTs 3BOIIONNN

Hcrtopust xu3nu Ha 3emiie 1 METObI

10 . 0,5
e€ n3ydeHus
1 ['mnoTte3pl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTuueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne NCKONIaeMbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cucTema bubnnoreka [JOK
OpraHn4ecKoro Mupa https://m.edso0.ru/863ea48e
15 DBOJIIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH IBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunorexa [JOK
aJlanTanuy 4eJ0BeKa https://m.edso0o.ru/863eaea2
KonTtponsHas pabora
19 «Bo03HUKHOBEHHE U pa3BUTHE KU3HU 1
Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenpbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



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

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «BnusHue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEYyCa)
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéT ImI0THOCTH 0.5
MOMYJISILIUK pa3HbIX BUIOB
pacTeHui»
o5 Coob1ecTBa OpraHu3MoOB — bubnuorexa [JOK
OuoIIeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHUYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKa3aTeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 Hrorosas koHTpopHAs paboTa
29 [IpupoaHbie U aHTPOIIOTEHHBIE
KOCHCTEMBI
30 buocdepa — rimobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubnmuotexa [JOK



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

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

32 UYenoseuecTBo B Onocdepe 3eMiaun 1

33 CocyiecTBoBaHUE TPUPOIBI U 1 bubnmoreka [JOK
4eJI0BEYECTBA https://m.edsoo.ru/863ebale
PezepHblil ypok. O600111€HUE TEMBI

34 «Co00111ecTBa ¥ SKOJOTUIECKHE 1
CHCTEMbID»

OBUIEE KOJIMYECTBO YACOB I10 34 25 25

[NPOTPAMME



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa30BaHHﬂ

CdhopMHupOBaHHOCTh 3HAHUN O MECT€ U POJIM OMOJOTUU B CHUCTEME
Hay4YHOT'O 3HAHHUS €CTECTBEHHBIX HAyK, B (OPMUPOBAHUU COBPEMEHHON
eCTGCTBeHHO-HaquOfI KapTUHBI MHpa U HAYYHOTO MUPOBO33PCHHUA; O
BKJIAJIE POCCHMCKHX W 3apyOeKHBIX YYEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (pyHKIMOHAIBHON TPaMOTHOCTH 4YeJIOBEKa JJIsl PEIleHUs

JKHN3HCHHBIX 3a1a4

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

HaCJICACTBCHHOCTb, UIBMCHYHNBOCTb, POCT U PA3BHUTHC

YMeHue uznarath OMOJIOrHYECKHUe TEOPUU (KJIETOYHAs, XPOMOCOMHas,
MytanuoHHas), 3akonsl (I'. Menaens, T. Moprana, H.I1. BaBunosa) u
yaeHHus (0 IEHTpax MHOTOOOpa3wsi W TMPOUCXOKICHHS KYIbTYPHBIX
pactenunii H.M. BaBusosa), onpenenars rpaHUIlbl UX TPUMEHUMOCTH K

KHUBBIM CUCTCMaM

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMeHue BIageTh METOJaMH HAy4YHOTO TII03HaHUS B OHOJOTUH
(HaOnrofieHWe M OMMCAHUE >KUBBIX CHCTEM, IPOLIECCOB U SIBICHUI;
OpraHM3alysi W TpOBEJACHHE OHMOJOTHYECKOTO  JIKCIEPUMEHTA,
BBIIBMIKEHHE  THIIOTE3DI; BBISIBICHUE  3aBHCHUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE MOMYyYEHHBIX PE3yIbTaTOB,
WCIIONb30BAHHBIX HAYYHBIX TMOHSTHI, TEOPUM M 3aKOHOB; YMEHHUE

ACJIaTh BBIBOJAbBI HA OCHOBAHUU MOJTYUYCHHBIX pCSYJ'[BTaTOB)

YMeHue BBIIENATH CYIIECTBEHHBIE TMPU3HAKH BHPYCOB, KIETOK
IIpOKapuoT M ISYKApPHOT, OOHOKJICTOYHBIX W  MHOTI'OKJICTOYHBIX
OpraHW3MOB;  OCOOEHHOCTH  TIPOIIECCOB  OOMEHa  BENMIECTB U
MpeBpaIeHUs] DHEPruu B KIeTKe, (POTOCHHTE3a, IMIACTHYECKOTO U
JHEpreTHdeckoro  oOMeHa,  XEeMOCHHTe3a, MHTO3a,  Meiio3a,
OIJIOAOTBOPCHUA, Pa3MHOKCHH, HHIUBHUAYAJIbHOI'O pa3BUTHUA

opranusma (OHTOT'€He3)




VYMmenune MMPUMCHATH MOJIYUYCHHBIC 3HaAHUA JJISL O6’b$ICHCHI/I$I
GI/IOJIOI‘I/I‘-IGCKI/IX mpoucccoB nu SIBJICHPIP'I, UL IPUHATUA TPAKTUUICCKHUX
pelIeHri B MOBCEAHEBHON KU3HHU B LIETSAX oOecreueHus: 6e30macHOCTH
CBOETO 37I0POBbsI U 37J0POBbs OKPYKAIOLIUX JIFOJIeH, COOJIIOIEHUS HOPM
rpaMOTHOTIO MOBEAEHHUS B  OKPYXKAIOIIEH NPUPOJHON  CpEIE;
IIOHMMaHUEC HCO6XOI[I/IMOCTI/I HUCII0JIBb30BaHUA HOCTI/I)KGHI/Iﬁ
COBpPEMEHHOM OHONOTMM M OHOTEXHOJOTMM JUIS palMOHAIbHOIO

IpUpPOaAOITIOJIb30BAHHA

VYMmenune pe€umiaTts 3JIEMCHTAPHBIC I'CHCTHYCCKUEC 3aJadd Ha MOHO- U
,Z[I/IFI/I6pI/II[HOC CKpC€IIUMBAaHUE, CLUCIIJIICHHOC HACJICAOBAHUC, COCTAaBJIATH
CXCMbI MOHOI' I/I6pI/II[HOI‘O CKpCIIUBaHHUA JJI IpeaACKasaHus

HacCJICOAOBaHHU ITPU3HAKOB Y OPraHu3MoOB

YMeHue BBIOJNHATH JIA0OPATOPHBIE U TPAKTHYECKHUE PadoTHI,
coOnrofaTh MpaBWwia Npu paboTe ¢ Yy4eOHBIM U J1a0OPATOPHBIM

o0opynoBaHuEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPHPETHUPOBATH HH(OPMAILMIO
OMOJIOTNYECKOT0 CO/IEPKaHMs, BKIIOYAOLIYIO TICEBIOHAYUHbIE 3HAHUS
U3 pa3iauyuHbIX UcTOYHUKOB (CMMU, HayyHO-TIONyJIsipHBIE MaTepUabl);
STHUYECKHE AaCleKThl COBPEMEHHBIX HCCJEIOBaHUNM B OHoJOruwy,

MCAMIIUHC, OMOTEXHOJIOTUH

10

YMeHue co3aBaTh COOCTBEHHBIE MICHMEHHBIE M YCTHBIE COOOICHHS,
00001mast 6MONIOrHYecKy0 HH(POPMAIIUIO U3 HECKOJIIBKUX HCTOUYHHUKOB,

T'paMOTHO HUCIIO0JIB30BAaTh MMOHSATHHHBIN armapar OuoJIOTHH

11 KIIACC

Kona
MPOBEPAEMOro
pe3yJbTara

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

CpopMHUpPOBAaHHOCTh 3HAHMK O MECTE M POJIM OWOJIOTHU B CHUCTEME
HAy4YHOTO 3HAHUS €CTECTBEHHBIX HAyK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYUYHOM KapTHHBI MUpa U HAYYHOTO MHPOBO33PEHUS; O
BKJIQJIE POCCHMCKHUX M 3apyOeKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE
ouosornu; (PyHKIIMOHATIBHOW TPAMOTHOCTH YEJIOBEKAa JJIsl PEIICHUS

JKHM3HCHHBIX 3aJa4

YMeHHe pacKphIBaTh COACpPXKAHUE OWOJIOTHYECKUX TEPMHUHOB W

TIOHSITHI: BUJ, HOMYJISIUA, FCHO(I)OHI[, OBOJIIONUSA, ABUKYIIHUC CHUJIBI




(paxtopsr) IBOJIIOLINH, IPUCTIOCOOICHHOCTh OpPraHHU3MOB,
BU000pa3oBaHue, IKOJIOTUYECKHUE (baxTopsl, IKOCUCTEMA,
OPOXYLUEHThI,  KOHCYMEHTBI,  PEIYyIEeHTHl,  LeNH  IHUTaHWuf,

9KOJIOTUYECKAs MUpaMHKIa, OMoreoreHo3, onocdepa

YMeHnue uznaratb OMOJOTHYECKHE TEOPHUH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa,  cUHTeTHMYecKass TeOopus  HBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojpbimeBoro cxojacrea K.M. Bapa, yepenoBanus
IJIaBHBIX HampaiaeHui u nyrei sBomonuu A.H. CeBepriosa, yueHus o
oumochepe B.M. Bepnaumckoro), ompenensiTh  TpaHUIBI — HUX

IIPUMEHUMOCTH K ) XUBBIM CUCTEMaM

YMeHue BIAACTh METOJAMH HAYYHOTO II03HAHHS B OHOJIOTHH
(Habmro/IeHHEe W OINMCAHUE YKUBBIX CHUCTEM, IPOIIECCOB U SIBJICHUI;
OpraHm3alys W MPOBEICHUE OHMOJOTHYECKOrO  JKCIICPUMEHTA,
BBIIBUKCHUE  TUIIOTE3bl,  BBIABJICHUE  3aBUCHMOCTH  MEXKIY
UCCIIEIyeMbIMH BEIMYMHAMH, OOBSICHEHUE MOJYYCHHBIX PE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX TOHSITHA, TCOPHA W 3aKOHOB, yMCHHUE

ACJIaTh BBIBOJAbI HA OCHOBAHUU MMOJTYYCHHBIX pe3y.HI>TaTOB)

VYMmenne BBIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOrMYECKUX OOBEKTOB: BHUJOB, NOMYJIALMH, MPOAYLEHTOB,
KOHCYMEHTOB,  PCIYLIEHTOB,  OWOreOlEHO30B M  JKOCHCTEM;
0COOCHHOCTH IPOIIECCOB HACJICICTBEHHOMN U3MEHUYUBOCTH,
€CTECTBEHHOTOo  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHM3MOB, JIE€HUCTBUS SKOJIOTMUECKHUX (DaKTOPOB Ha OpPraHU3MBI,
MepeHoca BEIeCTB U MOTOKA SHEPTUU B IKOCHCTEMaX, aHTPOIIOT€HHBIX
W3MEHEHUN B DKOCHCTEMax CBOEH MECTHOCTH, KPYTOBOPOTA BEIIECTB U

OMOre0OXMMHYECKUX IIMKIOB B Ouocdepe

VYMmenne MMPUMCHATH ITOJIYYCHHBIC 3HAHUA JJISA 00BsICHEHNS
OHMOJIOTHYECKHUX mponeccoB u ﬂBHCHHfI, IJId TIPUHATHUA MPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETSAX oOecrieueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbsSI OKPY>KAIOLIUX JOJIEH, COOMI0OIEHUSI HOPM
rpaMOTHOTO MOBEAEHUS B  OKPYXKAKIIEH MNPUPOJAHON  Cpee;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA JIOCTI/I)KGHI/Iﬁ

COBpCMCHHOﬁ Ouosoruu IJI paliluOHAJIBHOTO ITPUPOAOITOJIE30BAHUSA

VYMmenune peiiaTtb 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aga4u, COCTaBJIATH

CXCMBI IIEPEHOCA BCUICCTB U SHCPTHUU B 9KOCUCTECMAX (I_IGHI/I HI/ITaHI/I}I)

YMeHue BBIIOJHATH JIAOOpPAaTOpHBIE M MpaKTUUYecKue paboTsl,
cobmogath mpaBwia mpu pabore ¢ y4eOHBIM M J1aOOPATOPHBIM

obopynoBaHuEM




YMeHHe KpUTHUYECKH OLEHHBATh W WHTEPHPETHPOBATH HWH(OPMAIIHIO
OMOJIOTUYECKOTO CO/IEPKaHMs, BKIIOYAIOIIYIO TICEBIOHAYYHbIE 3HAHMS

13 pa3ianyHbIX UcToYHUKOB (CMMU, HayuyHO-IONYJsipHBIE MaTepHAalIbl);

? paccMmarpuBaTh rio0aabHbIe IKOJIOTUYECKHUE poOIIeMbI
COBPEMEHHOCTH, (hOPMHPOBATh MO OTHOIICHUIO K HUM COOCTBEHHYIO
TIO3HIUIO
YMeHue co3zaBaTh COOCTBEHHBIC TMCbMEHHBIC M YCTHBIE COOOIEHMUS,
10 0000111251 GHOJIOrMYECKYI0 HHOOPMAIIHMIO M3 HECKOJIBKMX MCTOYHHMKOB,

I'paMOTHO HCITIOJIB30BATH MTOHATHHHBINA aIrrnapar ouoaoruu




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Koxa

1.1

1.2

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA
buonorusa xax HayKa

buonorus — wmayka o xwuBoil mnpupone. Ponp Ouonorun B QopmMHpOBaHUHU

COBPEMEHHOW HAay4YHOH KapTHHBI Mupa. CucTeMa OHMOIOTHYeCKHX HAYK
MeToapl 1MO3HAHUSL KUBOW MPHUPOAbI (HAOMIOAEHHE, HKCIEPUMEHT, OIHCAHUE,
M3MEpeHue, KiIacCUpUKAIMsi, MOJEIMPOBaHUE, CTaTHCTHYECKas o0padoTKa

JTAHHBIX )

JKuBnIe ccTeMBI U BX opranu3anusa

2.1

XKussie cuctembr (OMOCHCTEMBI) KaK MpeaMeT u3ydeHus: omonoruu. CBoiicTBa

OMOCHCTEM M UX pazHooOpa3ue

2.2

YpoBHH OpraHu3alii OHMOCHUCTEM: MOJICKYJISIPHO-TEHETHUECKUH, KIICTOYHBIH,

OpraHU3MEHHBIN, MOMYISINOHHO-BUOBON, IKOCUCTEMHBIN, O1ochepHbIi

3.1

3.2

3.3

3.4

XUMUYECKHUH COCTaB B CTPOCHHUC KIICTKH

XUMUYECKHH COCTaB KJIETKM. XHMHYCECKHE JJIEMCHTHI: MaKpO3JICMCHTHI,
MHKPOIJICMCHTHI. Boma wu MUHCPAJILHBIC BCHICCTBA. (DYHKI_II/II/I BOJbI H

MHHCPAJIbHBIX BEHICCTB B KJICTKC. HOI[JIep)KaHI/IC OCMOTHYECKOTO Oananca

benku. CoctaB u crpoeHue O€aKoB. AMMHOKHUCIOTBI — MOHOMEpPHI OENKOB.
He3amenumble W 3aMEHHMBIE AaMHHOKHUCIOTBI. AMHHOKHMCIOTHBIM COCTaB.
VYpOBHM CTPYKTYpbI O€IKOBOI MOJIeKyJbl (IEpBUYHAs, BTOPUYHAS, TPETHYHAS U
YeTBEpPTUYHAs CTPYKTypa). XHMHUYecKHe CBoiicTBa OenkoB. buonormueckue
(GyHKIMHN OEIKOB.

®epMeHTHl — Onosiornyeckue karanuzaropbl. CTpoeHue (epmMeHTa: aKTUBHBIN
LHeHTp, cyOcTtpatHas crneunpuyHoctb. Kodepmentsl. Butamuubel. OTnuuus

(bepMeHTOB OT HCOPIraHNYCCKHUX KATaJIN3aTOPOB

YrneBoabl: MOHOCaxapuabl (TIIOKO03a, prubo3a U Ae30KCUpu0o03a), Jucaxapuabl
(caxaposa, 7nakTo3a) W ToONUcaxapuabl (Kpaxmaj, TIUKOTEH, IIEeJUTI0JI03a).
buonornueckue GyHKIIMN yTIE€BOIOB.

Jlunuaer:  TpurIMUIEepUasl,  crepounbl,  Gocdomununsl.  ['mapodunsHO-
ruapodoOHbie cBoiicTBa. buonornmueckue ¢yHkimu nunuaoB. CpaBHeHUE

YrijieBO40B, OCIIKOB M JIMIIUA0B KaK HCTOYHHUKOB SHCPTHUU

Hyxneunnossie kucnotel: IHK n PHK. Hykneornasl — MOHOMEpBI HYKJIEHHOBBIX




kuciotr. Crpoenne u ¢ynkuun JIHK. 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 MPU3HAKA KIETOK: 3aMKHYTas
Hapy>kHass MeMmOpana, moJiekyiasl JIHK kak renerwueckmii ammapar, cucrema

cuHTe3a OeJika

Tunsl kIeToK: syKapruoTudeckas U npokapuotrudeckas. OCOOEHHOCTH CTPOCHHUS
MpoKapuoTHueckor kieTku. Kierounas crenka Oakrtepuii.  CTpoeHue
AYKapUOTHUECKOM KJIETKU. OCHOBHBIC OTIMYMSI PACTUTEILHOW, XUBOTHOM M

IpuOHON KIIETKU

3.8

3.9

3.10

4.1

[ToBEpXHOCTHBIE CTPYKTYpPHI KJIETOK — KIJIETOYHAs CTEHKA, TJHKOKAIMKC, HX
¢bynkun. [Inasmarudeckas memOpaHa, e€ coiicTBa U pynkmuu. L{utonnaszma u eé
opraHonipl. OJJHOMEMOpaHHbIE OPraHOMJIbl KJIETKU: SHJAOIJIa3MaTHuYecKasl CeTh
(OIIC), ammapar ['onbmpku, im3zocoMbl. [loayaBTOHOMHBIE OpraHOMIbl KJIETKU:
MUTOXOHJpPUH, TulacTUAbl. [IporcxokIeHne MHUTOXOHAPHHA W IUIacTHA. Busl
ractu. HemeMOpaHHBIE OpraHOMIBI KJIETKH: PUOOCOMBI, KJICTOYHBIH ILIEHT,

PECHUYKH, KTyTUKH. DYHKIIUU OPraHOUAOB KIETKU. BriroueHus

SAnpo — perynaropHblii neHTp kieTku. CTpoeHue siapa: sigepHas 00O0JOouKa,
KapuoIlia3Ma, XpOMaTHH, SAPBIIIKO. XPOMOCOMBI

Tpancnopt BeliecTB B KIETKe

KusznenesaTenbHOCTh KIETKU

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

(bepMeHTOB B OOMEHE BCIICCTB U MPECBPAICHUN SHCPIUU B KIICTKE

4.2

4.3

®dortocuntes. CBeroBas U TemMHOBas (a3wl PporocuuTesa. Peakiuu dortocunTtesa.
D¢ddexTuBHOCTL PoTOCHHTE3a. 3HAUEHHE (POTOCHHTE3a AJIsl JKU3HU Ha 3emiie.
Bnusnue ycrmoBuit cpenbl Ha (POTOCHMHTE3 U CIOCOOBI TOBBIIMICHUS €T0
MIPOLYKTUBHOCTH Y KYJIbTYPHBIX PACTECHUM.

XeMocHuHTe3. XEMOCHHTE3HpymIlue OakTepuu. 3HAUeHHE XEMOCHHTe3a s

SKA3HU Ha 3emiie

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

npixanue. DPGEeKTUBHOCTh SHEPreTUYECKOro 0OMeHa

4.4

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

reHeTuyeckol mHdopmanuu B kieTke. ['eHeTHMuecKuMit KOA M €ero CBOMCTBA.




Tpanckpunums — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

Koauposanue amuHokucioT. Ponb pubocom B GnocuHTe3e O6enka

4.5

Hexnerounsie ¢opmbl xu3Hu — BHpychl. Mcropusi otkpeitus BupycoB ([1.U.
WBanoBckuii). OcoOEHHOCTH CTPOEHUS M JKU3HEACATEIBHOCTH BUPYCOB.
baktepuodaru. bone3nu pacteHuidd, >KUBOTHBIX M 4YEJIIOBEKa, BBI3bIBAEMBIC
Bupycamu. Bupyc nmmynonedpunura yenoseka (BUY) — Bo3oynurens CITN/a.

[Mpodunakrrka pacmpocTpaHeHHs BUPYCHBIX 3a00JICBaHHIA

Pa3sMHOkKEeHME M MHAMBUAYAIbHOE PA3BUTUE OPraHU3MOB

5.1

5.2

Knerounslii WK, WIM KU3HEHHBIA IMKIT KIeTKU. MHTepdaza u MUTO3.
[Ipoueccel, mporekaromme B uHTepdaze. Permkamus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenune xpomocom. XpOMOCOMHBIH HAO0Op — KapHUOTHIL.
JIMMIIONAHBIT W TalJIOUJHBIA ~ XPOMOCOMHBIE  HAOOpbl.  XpPOMaTHUbL.
[{utonornyeckue OCHOBBI PA3MHOXKEHUS W HHAUBUAYATBLHOTO PAa3BUTHS
OpraHU3MOB.

Henenne wkierkn — muto3. Craaun muto3a. [Ipomeccel, mpoucxopsiue Ha

Pa3HbIX CTAAUAX MHUTO34. buonornyeckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buael Gecmonoro
pPa3MHOXKEHHUA: JIeJICHUE HaJBOE€, IIOYKOBAaHHWE OJIHO- U MHOTOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. UckyccTBeHHOE

KJIIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUC AJIA CCIICKIIMU

5.3

5.4

5.5

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT OECIOI0ro.
Meiio3. Cragum wmeiio3a. Ilpouecchl, mpoucxopsmiye Ha CTaausxX Meio3sa.
IloBenenne xpomocom B Meioze. Kpoccunrosep. buonornueckuii cMbici U

3HaYEeHNE MEN03a

I'amerorenes — mpoiiecc 00pa3oBaHMs MOJOBBIX KJIETOK Y KUBOTHBIX. [lojoBbIE
JKEJIE3bl: CCMCHHUKU U ANYHHUKU. O6p330BaHI/IC " Ppa3BUTHC IMOJOBBIX KJIETOK —
rameT (CriepMaro3oui, SUIEKIeTKa) — crepmaTorene3 u ooreHes. OCOOEHHOCTH

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

WnpuBuayansHoe — pa3BuTHE  (OHTOreHe3).  OMOPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Jranbl YMOPHOHAIBHOTO Pa3BUTHSI Y TO3BOHOYHBIX JKUBOTHBIX:
npoOieHue, racTpyisiuus, oprasoreses. IlocramOpronansHOe pasButue. Tumbl
MOCTAIMOPHUOHAIBHOTO Pa3BUTHUS: MpsIMOE, HempsiMoe (JIMYMHOYHOe). BnusiHue
Cpeabl Ha pa3BUTHE OPraHU3MOB; (DaKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

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

CTauu pa3BUTUSA

HaCJ'Ie,HCTBeHHOCTI) U U3SMCHYUBOCTb OPTaHHU3MOB




6.1

6.2

IIpeamer u 3apaun reHeTuku. Vcropus pasBuTUs T€HETUKU. BKiiax poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTHE TEHETUKU. MeTonbl TI'eHETUKU
(rubpu10JI0rnYecKui, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-TEHETUYECKHA).
OcHoBHbIE TeHETHYECKUE NOHATHA. ['eHeTHUecKass CUMBOJIMKA, UCIIOJIb3yeMasl B

CXeMax CKpelIMBaHUI

3aKOHOMEPHOCTH HACJEeIOBAaHMs IPU3HAKOB, yCTaHOBJIEHHble [. MeHnenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us TUOPUAOB IEPBOTO
nokosieHus. IlpaBwio noMHHHMpOBaHMs. 3aKOH pacIUEIJIEHUs IPU3HAKOB.
I'unoresa uncroTel ramer. [1onHOE 1 HEMONMHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeluBaHue. 3aKOH HE3aBUCHMOTO HACJIEJJOBAHMSI IPU3HAKOB.
[{uToreHeTH4ecKne OCHOBBI JUTMOPUAHOTO CKpEIIMBaHU. AHAIU3UpPYIOIIEe
cKkpelmiuBaHue. lcnonp3oBaHue — aHATM3UPYIOLIErO  CKPELIMBAaHUA  JUId

OIIpCACIICHUSA I'CHOTHUIIA ocobu

6.3

6.4

6.5

6.6

CuerieHHoe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerieHHOMY
HAcJIeIOBaHUIO TreHOB. Hapymienuwe creruieHus TEHOB B pe3ylibTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernyeckue
KapThl.

I'eneruka mona. XpoMOCOMHOE ONpEIeNeHHE TMojia. AyTOCOMBI U TIOJIOBBIE
xpoMocombl. ['oMoraMmeTrHble M TeTeporamMeTHble OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

HUsmenunBocTh. BuIbl M3MEHUMBOCTH: HEHACJEICTBECHHAs M HacJeICTBCHHAas.
Ponep cpenpl B HEHAcCHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAN(UKAITMOHHOW W3MEHUMBOCTU. BapuanuoHHBIM psSag W BapHAIlMOHHAS
kpuBas. Hopma peakuum mnpusHaka. KoiaudyecTBeHHble M KaueCTBEHHBIE

MPU3HAKU U UX HOpMa pCaKINH. CBolicTBa MO,HH(l)HKaHHOHHOfI HN3MCHYHNBOCTHU

HacnencrtBeHHas, WiIM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuHaTHBHas
M3MEHYMBOCTb. Melo3 U TMOJIOBOM Mpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTanMoHHass W3MEHYMBOCTh. Kraccudukamus MyTaiuii:
TE€HHBIE XPOMOCOMHBIE, TeHOMHBIE. HacToTa U NPpUYMHBI MyTaluii. MyrareHHbIe
(bakTopsl. 3aKOH TOMOJIOTUYECKUX PAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasuiioBa

I'enernka wuyenoBexka. Kapuortun denoBeka. OCHOBHBIE METOJbl TI'€HETHKHU
yeJIoBeKa: reHeaJornuecKui, OJIM3HELIOBELIH, UTOTCHETHUCCKUH,
OMOXUMHYECKUH, MOJeKyIsipHO-TeHeThuyeckuil. CoBpeMEHHOE OIpesesieHue
TEHOTHUIIA: TIOJJHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHHUE, B TOM YHCIIE C
nomotneto [II[P-ananuza. HacnencTBeHHble 3a00JeBaHUs YEJIOBEKAa: T'€HHBIE
00s1e3HU, 00JIE3HU C HACIEeACTBEHHON MPeapacloyioKeHHOCTbIO, XPOMOCOMHBIE

6one3nu. ComaTnueckue M TeHepaTuBHble MyTanuu. [IpuHLIUIBI 370pOBOTO




o0Opa3a J>KU3HHU, [WATHOCTUKH, NPOPWIAKTUKA U JICYCHHUS TE€HETHYECKHX
Oone3nell. MenMKO-reHeTHYeCKOe KOHCYIbTUPOBAaHUE. 3HAUCHUE MEIUIIMHCKON

ICHCTUKHU B IIPEAOTBpAllICHUN U JICUCHUH I'CHCTUYCCKHUX 3a00JIeBaHUH YeIOBEKa

CeJ'ICKI_[I/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekuusi Kak Hayka W Tpolecc. 3apoKIeHHE CEJIeKUUU U JIOMECTHKAIIHS.
Yuyenne H.M. BaBuioBa o0 1ieHTpax NPOUCXOXKICHUS W MHOTO0Opasus
KYJIbTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKACHUS JOMAIIHUX XUBOTHBIX. COpT,

110po/1a, IITaMM

7.2

CoBpeMeHHbBIE METO/Bl CENEKIUMU. MaccoBbli U WMHIAUBUIYaJdbHBIH OTOOpPHI B
CEJIGKIIMM pAacTeHUM M KMBOTHBIX. OlleHKa sKcTepbepa. bin3koponcTBeHHOE
cKpeuBaHue — HMHOpuAMHr. Yucrasg nuHus. CKpellMBaHUE YHMCTBHIX JIMHUH.
I'etepo3uc, nnu rubpuaHas cuia. HepoicTBeHHOE CKpeluBaHue — ayTOPUIHUHT.
Otnanénnas ruOpuam3anuss W e€ ycmexu. VICKyCCTBEHHBIW MyTareHes u
IIOJIy4YEHUE TOJIUILIONAOB. JIOCTMIKEHMsI CEJIEKIMM pPACTEHMM, J>KUBOTHBIX H

MHUKPOOPraHu3MOB

7.3

buoTtexHonorus kak oTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3nanuss pexomOuHaHTHOW JIHK wm TpaHcrennnlx opranm3moB. Kierounas
nHxeHepuss.  Knerounele  KynbTypbl. MHKPOKIOHAJbHOE  PAa3MHOKECHHUE
pacrenuii. KinoHupoBaHHE BBICOKONPOAYKTUBHBIX  CEIbCKOXO35MCTBEHHBIX
OpraHU3MOB. DKOJIOTHUECKHE W dTHdyeckue npoosembl. MO — reHeTHuecku

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

[TpoBepsiemble TpeOOBaHUS K pe3yIbTaTaM OCBOCHHSI OCHOBHOM
oOpa3oBatenbHON mporpamMmsl 11 kiacca

Kon
MIPOBEPSIEMOTO
pe3yibTaTa

[IpoBepsieMble MpeIMETHBIE PE3YJIbTAaThl OCBOCHUSI OCHOBHOM 00pa30BaTeIbHOM
IpOrpaMMBbl CpeTHEro 001ero oopa3oBaHus

1

CpopMHUpPOBAHHOCTh 3HAHUM O MECTE M POJIM OMOJIOTMH B CHCTEME HAyYHOTO
3HaHUS €CTECTBEHHBIX HayK, B ()OPMUPOBAaHMM COBPEMEHHOH €CTEeCTBEHHO-
HAyYHOH KapTHUHBI MHpa W HAYYHOTO MHPOBO33PEHHUS; O BKIIAJIE POCCUHCKUX U
3apyOeKHBIX y4YEHBIX-OMOJOrOB B pa3BUTHE OHOJOTMH; (PYHKIMOHAIBHOM
TPaMOTHOCTH YEJIOBEKa JIJIsl peIIeHHsI )KU3HEHHBIX 3a71a4

YMeHHne packpbiBaTh COJAECp)KaHHE OMOJOTHMYECKUX TEPMHHOB W TIOHSITHMA: BHI,
MOMYJSIIKS, TeHO(OHMA, JBOJIOLHUS, ABIDKYIIME CHIBI ((aKTOPHI) HBOIIOIHH,
MPHUCIIOCOOJICHHOCTh OPTaHU3MOB, BHA000pa30BaHMUE, YKOIOTHYECKHE (DAKTOPEHI,
9KOCUCTeMa, TPOAYIEHThl, KOHCYMEHTBI, pEIYyLEHThI, IeNu TMHTAHUA,
9KOJIOTUYECKAas MUpaMHKIa, OMOreorieHo3, ornocdepa

YMmenue uznaratb Ouonoruueckue teopun (dBonmoruonHas teopust Y. [lapeuHa,
CHUHTETHYECKasi TEOPHsI 3BOJIIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apOJIBILIEBOIO




cxoactBa K.M. bapa, dyepenoBanusi riaBHbIX HANpaBICHUW U MYTEH HBOJIOLUU
A.H. CesepuioBa, yuenust o 6uocdepe B.1. BepHanackoro), onpeaensts rpaHUIlbI
UX PUMEHUMOCTH K KHUBBIM CUCTEMaM

VYMmenune BJIaACTh METOJaMH HAY4YHOI'O IIO3HAHHUsA B ouomoruu (Ha6J’IIO,I[eHI/Ie nu
OIMMUCAHUC KHUBBIX CHCTCM, IPOLCCCOB U HBHGHHﬁ; opranu3anus U IPOBCACHUC
OHOJIOrMYECKOr0 OKCIICPUMCHTA, BBIIBHKCHHEC TUITIOTE3bI, BBISABJICHUC
3aBUCUMOCTH MCKAY HCCICAYCMbIMU BCINYHNHAMU, 00BsICHEHHE MOJIYYCHHBIX
PE3YIBTATOB, MCIIOJIBb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, TeOpI/Iﬁ M 3aKOHOB; YMCHHUC
ACJIaTh BBIBOJbI HAa OCHOBAHUU ITOJTYYCHHBIX pe3YHLTaTOB)

YMeHue BbIACHATH CYIIECTBEHHbIE MPU3HAKUM CTPOCHUS OHUOJOTHYECKUX
OOBEKTOB: BHUJAOB, MONYJISAUUN, TMPOAYIIEHTOB, KOHCYMEHTOB, pPEIYyLIEHTOB,
OMOTEOIIEHO30B M JKOCHUCTEM; OCOOCHHOCTH IMPOIECCOB HACIEACTBEHHOU
W3MEHUYUBOCTH, €CTECTBEHHOI0 OTOOpa, BUI000pa30BaHUS, MPUCIOCOOIEHHOCTH
OpPraHHU3MOB, JICHCTBHS DSKOJIOTHYECKHX (PAKTOPOB HA OPTraHHU3MBI, IEpeHOCa
BELIECTB M TMOTOKA JHEPTUM B IKOCHCTEMaxX, AHTPOIOICHHBIX HM3MEHEHHH B
9KOCHUCTEMAaX CBOCH MECTHOCTH, KPYroBOPOTa BEHIECTB M OHMOT€OXUMHUYECKUX
IIUKJIOB B Onocdepe

YMeHne TpUMEHSTh TOJyYeHHBbIE 3HAaHHUS s OOBSACHEHHS OHOIOTHYECKUX
IIPOLIECCOB U SABJICHUM, JUI NPHUHATHUS IIPAKTUYECKUX PEUICHUN B IOBCEAHEBHOMN
KHU3HM B Iensix oOecrnedeHus O€30HMacHOCTH CBOEIr0 3/0pOBbS U 3J0POBbs
OKpY)KAalOIIUX JIIOAEH, COONIIOJEHHMs HOPM TIPAMOTHOIO IIOBEIEHUS B
OKpy’Karollel NpUpOAHOHN cpele; MOHUMaHUE HEOOXOIUMOCTH HCHOJIb30BAHUS
JOCTUKEHUIM COBPEMEHHOM OMOJIOTUH Ul PaliMOHAIBHOIO IPUPOIOTIOIb30BAHUS

YMeHue pemaTh 3JIEMEHTAapHbIE OMOJIOTMYEeCKHE 3a/lauM, COCTaBIATh CXEMbI
IIEpEeHOCca BEILECTB U SHEPTUH B SKOCUCTEMAX (1IEMH MUTAHUS)

YMeHue BBINONHATH J1A0OpAaTOpHbIE W MpakTUYeckue paboThl, COOJOIATh
IpaBuiIa Mpu padoTe ¢ yueOHbIM U 1a00paTOpHBIM 000pYIOBAHUEM

YMeHue  KpPUTHYECKM OLEHUBaTb W  HMHTEPIPETUPOBaTh  MHGPOPMALHUIO
OMOJIOTMYECKOTO COJEpYKaHUS, BKJIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
paznuuHblX ~ ucToyHMkoB  (CMMU,  HaydHO-TIOMyNSpHBIE  MaTepHalbl);
paccMaTpuBaTh  IJOOAJBHBIE  JKOJIOTMYECKHE MPOOJIEMBI  COBPEMEHHOCTH,
(GbopMHPOBATH O OTHOLIEHUIO K HUM COOCTBEHHYIO O3UIINIO

10

YMeHue co3naBaTh COOCTBEHHBIE MHUCHMEHHBIE M YCTHBIE COOOIICHUS, 0000IIas
OMOJIOTUYECKYI0 MH(OpPMAIUI0 U3 HECKOJbKMX HWCTOYHHUKOB, TPaMOTHO
WCIOJIb30BaTh MOHATUHUHBIN anmnapar OMoJI0Tuu

11 KIIACC

Kon IIpoBepsieMblii JJIEMEHT COePIKAHUSA

1 OBOIIIOIMOHHAS OMOJIOTUSA




11

DBOJIIOIIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBI/I,Z[GTG.HBCTBa SBOJIFOIIUH. ITanmeoHnToMOrMYECKUE: IIOCJICA0OBATCIIbPHOCTD
MOSIBJICHUS. BHJOB B MAJICOHTOJIOTUYECKOW JIETONHCH, IEpeXOonHble (HOpMBI.
buoreorpaduyeckue: cxoactBo u paznuune ¢ayH u (piaop MaTepukoB U
OCTPOBOB. DMOPHOJIOTHYECKHE: CXOJICTBA U Pa3INuusi SMOPHOHOB Pa3HBIX BHJIOB
IIO3BOHOYHBbIX. CpaBHI/ITeHBHO-aHaTOMI/I‘-ICCKI/IeI T'OMOJIOTMYHBIC, aHaJIOTHYHBIC,
PYAMMEHTapHBIC OPraHbl, aTaBU3MBL. MOJIEKYISIPHO-OMOXUMHUYECKUE: CXOACTBO
MCXaHHM3MOB HAaACJICACTBCHHOCTHM H OCHOBHBIX MeTa00IMYECKUX HYTefI Y BCEX

OpraHu3mMoB

1.2

1.3

OpomounonHass teopus Y.  [apBuna. Ilpennocbuiku  BO3HUKHOBEHHS
napBUHHU3MA. JIBMXKYIIME CHIIBI IBOJIONMH BUIOB 1o JlapBuHy (M30BITOYHOE
pa3MHOXKEHHE MPH OTPAHUYEHHOCTH PECYpPCOB, HEONpeAenEHHas U3MEHYHBOCTb,

00pn0a 3a CyImecTBOBaHUE, €CTECTBEHHBINH 0TOOP)

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

MuxkposBosrorus. [lomynsnus kak eIMHUIA BUAA U IBOJIIOLUN

14

1.5

2.1

2.2

JBwxyue cuibl ((hakTopbl) 3BOJIIOLMU BUIOB B Ipupoie. MyTaluOHHBIN
Ipouecc U KOMOMHATHBHAsg W3MEHYMBOCTb. llomynsiuoHHBIE BOJIHBI U JIpeid
reHoB. M3omsanus n murpanus. EcrecTBeHHbI 0TOOp — Hanpapistomuil ¢pakTop
sBoIIOIMU. DOPMBI €CTECTBEHHOTO 0TOOPA.

IIpucnocoOaeHHOCTh  OPraHM3MOB Kak pe3ynbTaT 3Bomouuu. [Ipumepsl
MpUCTIOCOOIEHUH Yy OpraHn3MoB. ApoMop(}o3bl ¥ UIM0AJalTaI|H.

Bun u Bunoo6pazoBanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUJ000pa30BAHUS:

reorpaduueckoe, IKOJIOrHIecKoe

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

KOHBEpreHTHas, napamienbHas. HeobpaTumocTs 3BoIOLINN
Bo3HuUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

JloHay4yHble IIPEACTABJICHUS O 3apOKICHUM JKM3HU. HayuyHbple TIuUIOTE3BI
BO3HUKHOBEHHUSI JKM3HM Ha 3emie: abHoreHe3 M mNaHcrnepMmus. XHUMUYecKas
IBOJIIOLMS. DKCIIEPUMEHTAILHOE MOJATBEP)KJIEHUE XUMHUYECKOW 3BOJIOLUU.
HauanbHble atamel O6uonorndeckoit sBomtonuu. ['mnoreza PHK-mupa. IlepBbie

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

Pasutne xu3zHm Ha 3emie mo spam u nepuonaMm. Karapxeil. ApxeWckas u
npotepo3oiickass 9pbl. [laneo3oiickas spa u e€ mnepuoAbl: KEeMOpPHUIICKHIA,
OPJIOBUKCKWW, CUJIYPUICKHH, JI€BOHCKHI, KaMEHHOYTOJIbHBIM, TEPMCKHIA.

Me3so30iickas 3pa U €€ Iepruoabl: TPUACOBBIN, FOPCKUM, MEJIOBOM.




KaiiHozoiickass 2pa u e€ mepuoAbl:  MAJEOr€HOBBIA,  HEOIC€HOBBIN,
AQHTPOIIOT€HOBBIA. XapaKTepUCTUKA KIUMaTa M TE€OJOTMYECKHX MPOILIECCOB.
OcHOBHBIE 3TaIbI 3BOJIOLUN PACTUTEIBHOTO U KUBOTHOTO MUpPa. ApoMOp(O3bI y
pacTeHuid M KUBOTHBIX. IlosBIEHME, pacuBeT M BBIMUPAHME TIPYII KUBBIX

OpraHu3mMoB

2.3

2.4

Cucrema OpPraHu4€CcKOoro Mupa KaK OTpPaXCHHUE JSBOJIIOLHH. OcHOBHBIE

CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB

OBoronMs 4YeraoBeKa. AHTPOIIOJIOTHS KaK Hayka. Pa3BuTue IpeacTaBIEHUN O
IIPOMCXOKACHUU 4esoBeka. Meroabl u3ydeHMs aHTponorenesa. CxoicTtsa u
pa3nuuus 4esloBeKa U )KMBOTHBIX. CHCTEMATUUYECKOE MOJI0KEHHUE YEIIOBEKA.

JBwxyume cuibl (pakTopsl) aHTponorenesa. HaciencTBeHHas M3MEHYUBOCTD U
€CTECTBEHHbIN 0TOOp. OOLIecTBEHHBIH 00pa3 KU3HU, W3TOTOBJIEHHE OpPYAMi

TpyAa, MBIIIUICHUEC, PCYb

2.5

2.6

3.1

3.2

3.3

3.4

OcHOBHBIE CTaAMM ¥ BETBHM JBOJIOLUU YEIOBEKA: aBCTPAJIIONMMUTEKH, YernoBek
ymenslid, YenmoBek mnpsaMoxondmui, YenoBek HeaHAEpTalbcKui, Yenosek
pa3yMHblii. Haxoaku MCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBAaHHUSA, 00JacTb

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

YenoBeueckue packl. OCHOBHbIE OOJIBLIME Pachl: €BpoNeouIHas (eBpazuiickas),
HErpoO-aBCTPaIONIHAsS (3xBaTopuanbHas), MOHTIOJIOUIHAS (a3marcko-
amepHuKaHckas). YepTbl PUCIIOCOOICHHOCTH MPEJICTABUTENIEH YeIOBEUECKUX pac

K YCIIOBHSIM CylIeCTBOBaHUs. ENMHCTBO yenoBevyeckux pac. Kputuka pacuzma
OpranusMbl 1 OKpyXkKarolias cpea

DKoJorus Kak Hayka. 3ajadud U pasJesbl dKOJIOrMu. MeToJbl IKOJIOTHYECKUX
HCCIeIOBaHMM. DKolorndeckoe MupoBo33penne. Cpeapl 00UTaHUsT OPraHU3MOB:

BOAHAasA, HA3EMHO-BO3AyIIHAA, ITIOYBCHHAA, BHYTPUOPTaHU3MCHHAA

Okonoruueckue  (axtopsl. Knaccuduxamus  skojmormdyeckux — (hakTOpOB:
abuoTtuyeckre, OWOTHYECKME M aHTpPONOreHHble. JleificTBHe 3KOIOrMYecKux

(hakTOpPOB HA OPTaHU3MBI

AbGunotnyeckue QaxkTophl: CBET, TeMIlepaTypa, BIaXKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenus OpraHu3sMOB K  JeHCTBUIO aOMOTHYECKUX  (DaKTOPOB.

buonornueckue puTMsl

buotnueckue Qaxrtopbl. Bumbl OMOTHYECKMX B3aMMOJIEHCTBMIA: KOHKYpPEHIIMS,
XHUIIHAYECTBO, TMapa3uTU3M, MYTyallu3M, KOMMEHCAIU3M (HaxJIeOHUYECTBO,
KBapTHPAHTCTBO),  aMEHCAIM3M,  HeiTpamu3M.  3HayeHHe  OMOTHYECKHX

BSaHMOHeﬁCTBHﬁ AJI CYIIECTBOBAHUSA OPraHU3MOB B IIPUPOJHBIX COO6HI€CTBaX




3.5

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

MuUrpamnus. Z[I/IHaMI/IKa YUCJICHHOCTH ITOIIYJIIIHUH U eé peryisaaus

COO6I_H€CTBa 1 3KOJIOT'HYCCKUEC CUCTEMBI

4.1

CooOmiectBo opraHu3mMoB — OuorneHo3. CTpykTypsl OuOIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAs, Tpoduueckas (muimieBas). Bunpbl-momuHantel. CBs3u B

onoleHo3e

4.2

Okonornyeckue cucreMsl (9kocucremsl). Ilonarue 006 »skocucreme U
ouoreoneno3e. DYHKIMOHAIBHBIE KOMIIOHEHTHl 3KOCHCTEMBI: MPOJIYLEHTHI,
KOHCYMEHTBI, pelylleHThl. KpyroBopoT BelecTB M MOTOK 3HEPTUH B SIKOCUCTEME.
Tpodpuueckue (nuieBble) ypOBHU O3KOocHcTeMbl. [luineBble Lienmu U CETH.
OcCHOBHBIE TOKa3aTeNId HKOCUCTEMBbI: Oumomacca, MPOAYKLHUSA. DKOJOTHYECKUE
NUpaMHJbl: TMPOAYKIUH, YHUCICHHOCTH, Ouomacchl. CBOHCTBA 3KOCUCTEM:

YCTOﬁqHBOCTb, CaMoperyJjianusi, pa3BuTHUC. CYKLICCCI/ISI

4.3

[Ipupoanbie 3x0cuCcTEMBI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOHHOIO WJIU
IIUPOKOJIMCTBEHHOTO Jieca.

AHTpPOIIOr€HHbIE 3KOCHUCTEMBI. ATpO3KOCHCTEMBI. Yp603KOCUCTEMBL.
buonoruueckoe u X03HCTBEHHOE 3HAYEHUE arPOIKOCUCTEM U YPOOIKOCHCTEM.
buopaznoobpazue kak Qakrop ycroWumBocTH dKocucteM. CoxpaHeHue

OHMOJIOrMYeCKOro pa3HooOpasus Ha 3emiie

4.4

VYuenne B.M. Bepnaackoro o Ouocdepe. I'paHuipl, coctraB M CTpPyKTypa
ouocdepsl. Kupoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OHOcdephl Kak
rino0anbHOM 3KocucTeMbl. J[MHamMuuyeckoe paBHOBecMe U oOpaTHas CBA3b B
ouocdepe. KpyroBopoTsl BemIECTB M OHUOTEOXMMHUYECKHE IMKIBI DJIEMEHTOB

(yrnmepopa, azota). 3oHaIbHOCTh Onochepbl. OCHOBHBIE OMOMBI CYIITU

4.5

YenoBeuecTBO B Ouocdepe 3eminn. AHTpONMOTeHHbIE W3MEHEHUs B Ouocdepe.
['oGanbHBIE IKOTOTUYECKHUE TPOOIEMBI.
OcHOBa palMOHANBHOTO  YIpPABIEHUS MPHUPOJAHBIMH pecypcaMd U UX

ucnosyib30BaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOIbI

[TpoBepsiembie Ha EI'D o OGuonoruu tpeGoBaHus
K pe3yJibTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOM MpOTrpamMmbl
cpeaHero o01ero oopa3oBaHus

Kon

[IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM pPe3yabTaTaM OCBOCHHSI OCHOBHOM

IMPOBEPACMOTro O6p330BaTeHLHOﬁ mporpaMmbl CPpEAHETO O6H.I€FO 06p330BaHI/I}I




TpeOOBaHUS

1

ChopMUpOBaHHOCTh 3HAHUH O MecTeé U pOJM OHOJOTHMH B  CHCTEME
€CTECTBCHHBIX HAayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHOHAYYHOU
KapTHHBI MUpPA, B TTO3HAHWUU 3aKOHOB NPUPOJBI M PEIICHUH XU3HCHHO BaYKHBIX
COLIMATTbHO-ITHYECKHX, IKOHOMHYECKUX, IKOJIOTHYECKUX poosiem
YeloBeYecTBa, a TaKkKe B PEHICHHHM  BOIPOCOB  PAlMOHAIBHOTO
MIPUPOIONONIB30BaHus, B (POPMUPOBAHUU IIEHHOCTHOTO OTHOIICHUS K TPUPOJIE,
OOIIECTBY, YEIIOBEKY; O BKIIJIe POCCUHCKUX M 3apyOeKHBIX YUEHBIX - OHOJIOTOB
B pa3BUTHE OHOIOTHH

Bnanenuwe cucremoll 3HaHMH 00 OCHOBHBIX METOJAX HAYYHOTO MO3HAHUS,
UCIOJIb3YEMBIX B OHOJIOTUYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB H
9KOCUCTeM (OMHCAaHWe, W3MEpPEHHE, MPOBEICHUE HAOIIOJCHMIA); CIocoOaMu
BBISIBJICHHSI U OLICHKU aHTPOIIOT'€HHBIX U3MEHEHUN B IIPUPO/IE.

YMeHue BBIBHTaTh THUIIOTE3bI, TPOBEPATh MUX  SKCIEPHUMEHTAIHLHBIMU
cpenctBamu, (GOpMYyIUpys LIeTb WCCIENOBaHUS, aHAIW3UPOBATh MOIyYCHHBIE
Pe3yIbTATHI U I€TaTh BBIBOJIBI.

BrisiBneHne 3aBUCMMOCTH MEXIY HCCIEAYEMBbIMH BEITHYMHAMHU, OOBSICHEHHE
MOJTyYCHHBIX PE3yJIbTaTOB W (OPMYyTMpPOBAHHE BBIBOJAOB C HCIOJIB30BAaHHEM
HAyYHBIX IOHATUN, TEOPHUI U 3aKOHOB

YMeHue BiafeTh CHCTEMOW OMOJIOTMYECKUX 3HAaHUM, KOTOpas BKIKOYAET:
OCHOBOIIOJIararoue OHOJOTMYECKME TEPMUHBI U MOHATHUS (PKU3Hb, KIETKa,
TKaHb, OpraH, OpraHu3M, BUJ, HOIYJALMs, 3KOCUCTEMa, OuolLeHo03, 6uocdepa;
MeTa0oJIu3M, TOMEOCTa3, KJIETOYHBIH WMMYHUTET, OuOCHMHTE3 Oeika,
OMOMNOJIMMEpPBI,  JUCKPETHOCTb,  CaMOPEryJSIlMs, CaMOBOCIPOU3BEICHUE,
HaCJIEICTBEHHOCTh, U3MEHYMBOCTb, YHEPrO3aBUCUMOCTh, POCT U Pa3BUTHE);
O6uosnornyeckue teopuu: kierouHas teopus T. IlIsanna, M. Ilneiinena, P.
BupxoBa; kioHanbHO-cenekTuBHOro nmmyHnutera I1. Dpaux, .M. Meunukosa,
XpOMOCOMHasi Teopusl HaciencTBeHHocTH T. MopraHa, 3akOH 3apOAbILIEBOTO
cxoncrea K. bapa, sBomronronHas teopust Y. /lapBuHa, cuHTETHYECKAs TEOPUS
9BOJIIOIMK, Teopus aHTpomoreHeza Y. [lapBuHa; Teopus OuoreorneHoza B.H.
CyxkaueBa; yuenue H.M. BaBunoBa o nieHTpax MHOrooOpasusi ¥ IpOUCXO0XKIECHUS
KyJIbTYpHbIX pacTeHudi, yuenue A.H. CepeproBa 0 NyTX M HalpaBICHUIX
sBosonny, yuenue B.M. Bepnanckoro - o 6uocdepe); 3akoHbI (e1nHOOOpa3us
IIOTOMKOB TIEPBOTO TOKOJICHHS, PpAaCIICIUIEHUS] IPU3HAKOB, HE3aBUCHUMOIO
HacyenoBaHus pu3HakoB . MeHnpens; clenaeHHoro HacjaeA0BaHus NPU3HAKOB
U HapylleHMs cuemieHuss reHoB T. MopraHa; roMOJIOrMYECKHX psSIOB B
HacneACTBEHHON u3MeHunBocTH H.M. BaBuioBa; reHETH4ECKOrO paBHOBECHUS
Jbx. Xapau wu  B. BaitnOepra; 3apogsimeBoro cxoactBa K.  Bopa;
Oouorenernuecknii 3akoH J. ['exkens, @. Mrosepa);

MPUHIUINBI (YUCTOTHI TaMET, KOMIIJIEMEHTapHOCTH);

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

runoresbl (koarepatHoit AWM. Onapuna, nepsuunoro 0ynsona J[x. XonzaeitHa,
mukpocoep C. okca, pudosuma T. Yek)

YMmenue peuiaTth IMOUCKOBBIC OHOJIOTHYeCKue 3ala4yi; BBIABJIATL HNPUYUHHO-
CJICACTBCHHBIC CBA3HM MCKIAY HCCICAYECMBIMU OMOJIOTMYECKUMU O6’I)GKTaMI/I,
nponeccaMm M ABJICHUAMHU; JC€JIaTb BbIBOJAbI W IPOTHO3bI HAa OCHOBAHUHA




MIOJIyYEHHBIX PE3YJIbTATOB;

COCTAaBJIATb TE€HOTUIIMYECKUE CXEMbl CKpPEIIMBAaHHUS JUI Pa3HbIX THUIIOB
HacJeA0BaHUs MPU3HAKOB Y OPraHU3MOB, COCTABJISATh CXEMBI [IEPEHOCA BEILLECTB
Y SHEPTUHU B 3KocHcTeMax (LeMu MUTaHUs, TUIIEBbIE CETH)

YMeHue ycTaHaBIMBaTh B3aUMOCBS3M MEXKIY CTPOCHHEM U (YHKUUSMHU:
OPraHOMJIOB, KJIETOK pPAa3HBIX TKaHEH, OpraHaMd M CHCTEMaMH OpraHoOB Yy
pacTeHuil, )KUBOTHBIX M UYEJIOBEKA; MKy dTallaMd OOMEHA BEUIECTB; dTallaMu
KJICTOYHOTO ILUKJIAa W OKU3HEHHBIX IUKJIOB  OPTraHU3MOB;  OSTalaMH
SMOPHOHAIILHOTO ~ pa3BUTHS; TEHOTUNIOM U (eHOTUHOM, (EHOTUIIOM U
dakTopamMu cpeipl OOMTaHMS; MPOLIECCAMH SBOJIOIMHU; IBIKYIIUMH CHIIAMH
aHTPOIIOTeHe3a; KOMIIOHEHTAMH PA3JIMYHBIX SKOCHCTEM U MPHUCIIOCOOICHUSIMHU K
HUM OpPTaHU3MOB

YMeHue BBIICIATh CYIECTBCHHBIC TPU3HAKH:

CTPOCHHSI BHPYCOB, KIETOK IPOKAPUOT W OYKAPHOT; OIHOKICTOYHBIX U
MHOTOKJICTOYHBIX OPTaHU3MOB, BUJIOB, OMOTEOIIEHO30B, IKOCUCTEM U Onochepsr;
CTPOCHHSI OpPraHOB W CHCTEM OPTraHOB pPACTCHHI, >XUBOTHBIX, YCIIOBEKA;
MPOIECCOB  KU3HEICATCIBHOCTH, MPOTEKAIONIMX B OpPraHM3Max pacTEHHIA,
KUBOTHBIX M YEJIOBEKa, OWOJIOrMYECKHX TIPOIECCOB: OOMEHA BEIIECCTB
(mMeTabonm3M), wHOOpPMAIMM W TPEBPAIIEHUS  DHEPTUHM,  OpPOXKEHUS,
aBTOTPOHOTO ¥  TEeTepOTPOPHOrO0 THIOB THUTAHHS, (OTOCHUHTE3a U
XEMOCHHTE3a, MUTO33, Meiio3a, raMeToreHesa, aMOpHOTeHe3a,
MMOCTIMOPHOHAIBHOTO PA3BUTHS, PA3MHOXKCHUS, WHIUBHIYAILHOTO PAa3BUTHS
opranuzMa (OHTOTEHE3a), B3aUMOJICHCTBUSI T'EHOB, TETEPO3UCa; ACHCTBUI
MCKYCCTBEHHOTO OTOOpPA, CTAaOMIM3UPYIOIIEro, BUXKYIIETO M Pa3pbIBAIOIIETO
€CTECTBEHHOTO oTbopa; AJJIONATPUIECKOTO u CHUMITaTPUYECKOTO
BHJI000pA30BaHUS, BIUSHHUS JBHKYIIMX CHJI OSBOJIONUH Ha TreHO(OH
MOMYJISIIINK; IPUCTIOCOOTICHHOCTH OPraHU3MOB K cpejie OOMTaHUs, YepeqOBaHUs
HanpaBJICHUH OSBOJIOIMK, KPYyroBOPOTa BEIIECTB H TIOTOKA DJHEPTUU B
IKOCUCTEMAX

ChopMupoBaHHOCTh yMEHHUS BBIIEIATH CYIIECTBEHHBIE NPU3HAKU BHPYCOB,
KJICTOK TIMPOKApHOT W OJYKApHUOT, OAHOKJICTOYHBIX W  MHOT'OKJIICTOYHBIX
OpPraHU3MOB, BHJIOB, OHMOT€OLIEHO30B U 3KOCHCTEM; OCOOEHHOCTH MpPOIECCOB
oOmeHa BCIICCTB MW NPCBpaliCHUA OSHEPTHUU B  KIICTKEC, (bOTOCI/IHTCSa,
IJIACTUYECKOTO U DHEPreTUYecKoro OOMEHa, XEMOCHHTEe3a, MHUTO03a, Meilo3a,
OIINIOAOTBOPCHUSA, PA3BUTHUA W PAa3MHOXKCHHUA, WHAWBUAYAJIBHOTO Pa3BUTHA
opranu3ma (oHTOreHe3a), OOpbOBI 32 CYIIECTBOBaHHME, €CTECTBEHHOI'O OTOOpA,
BH1I000pa30BaHMs, MPUCIOCOOJICHHOCTH OpPraHU3MOB K Cpene oOuTaHus,
BITUSHUSL KOMIIOHEHTOB SKOCUCTEM, aHTPOTIOTEHHBIX U3MEHEHUN B HKOCHCTEMAaX
CBOCH MECTHOCTH, KPYrOBOPOTa BEIIECTB U MPEBPAICHHSI SHEPTUU B OHochepe

YMeHue HCronb30BaTh COOTBETCTBYIOIIME apTyMEHThI, OHOJIOTHYECKYIO
TEPMHUHOJIOTHIO U CUMBOJIMKY JUIS I0Ka3aTEIbCTBA POACTBA OPIaHU3MOB Pa3HbIX
CUCTEeMAaTUYECKUX TPYI; B3aWMOCBSI3M OPTraHW3MOB M Cpeabl OOUTAHHUS;
€IMHCTBA YEJOBEYECKHX pac; HEoOXOAMMOCTH 3/0pOBOr0 00pasza >KU3HH,
COXpPaHEHMsI Pa3HOOOpa3Hs BUAOB M HKOCUCTEM KaK yCIOBHS COCYLIECTBOBAHUS
IIPUPOJBI U YEIOBEYECTBA

YMeHue KpUTHUECKHU OLEHUBATh MH(POPMAIUIO0 OHOJOTHYECKOIO COAEpIKAHMUS;




MHTEPIIPETUPOBATh STHYECKHE AaCMEKThl COBPEMEHHBIX HCCIICIOBAHUI B
Ouosioruu,  MeIuIMHE, OHOTEXHOJIOTMH;  paccMaTpuBaTh  IJI00aJbHBIC
9KOJIOTMYECKUE IMPOOJIEeMBbl COBPEMEHHOCTH, (JOPMHPOBATH IO OTHOLICHUIO K
HUM COOCTBEHHYIO MTO3HIIHIO

[lepeueHnb 351eMEHTOB cojiepKaHusl, mpoBepsieMbix Ha EI'D
1o Ouoyorun

Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

buonorusa xak HayKa. ’KuBble cucTeMbl U X HN3YUCHHUEC

1.1

CoBpemeHnHas OUONOTHs - KOMIUIEKCHas Hayka. buoiornyeckue Hayku U U3ydaemble
uMH  mpobnembl. (DyHAAMEHTaTbHBIC, MPUKIAJAHBIE U TOWCKOBBIE HAay4YHBIC
UCCIIeIOBaHMS B OUOJIOTHH.

3HaueHue OMOJIOruM B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOW KapTUHBI
mupa. IIpodeccun, cBsazannbie ¢ Ouonorueil. 3HaueHne OUONOTMHM B MPAKTUYECKOM
NESITEIbHOCTH YEJIOBEKa: MEIULIMHE, CEJIbCKOM XO3SICTBE, TPOMBIIIJIEHHOCTH, OXpaHe
MIPUPOJIBI

1.2

XKusple cuctembl Kak npeaMeT u3ydeHus Ouosioruu. CBOMCTBa JKUBBIX CHUCTEM:
€AUHCTBO XHMMHMYECKOIO COCTaBa, IHUCKPETHOCTh M IEJIOCTHOCTb, CIOXKHOCTh H
YIOPS0YEHHOCTh CTPYKTYPBHI, OTKPBITOCTS, caMOOpraHu3anus,
CaMOBOCIIPOU3BEIEHUE, PA3APAKUMOCTh, U3MEHUYNBOCTb, POCT U Pa3BUTHE.

YpoBHU OpraHu3alyu >KUBBIX CHCTEM: MOJIEKYJISPHBIM, KIETOYHBIM, TKaHEBBIN,
OpTaHU3MEHHBIH, MOIMYJISIUOHHO-BUIOBOH, IKOCUCTEMHBIA (OMOTeOIEHOTHYECKHIN),
o6uocdepHsiil. [Ipoueccsl, npoucxoasie B *UBbIX cucTeMax. OCHOBHbIE NPU3HAKU
xuBoro. JKu3Hb Kak (hopma CyIecTBOBaHUS MaTEPUU

1.3

Meroast  Ouwonornueckoid  Hayku. HaOmrogeHue, wu3MepeHHE, OKCIEPUMEHT,
cucreMaTtusanus, MeraaHanu3. [loHsATHEe O 3aBUCMMOI M HE3aBUCUMOI NEPEMEHHOM.
[TnanupoBanue skcnepumenta. [loctaHoBka u npoBepka runote3. Hynesas rumnoresa.
[TonsiTHEe BBIOOPKU U €€ TOCTOBEPHOCTh. Pa3bpoc B Omonorndyeckux maHHBIX. OlleHKa
JIOCTOBEPHOCTH TIOJYYEHHBIX PE3yNbTaToB. [IpUUMHBI HMCKaKEHUS PE3yJIbTaTOB
skcnepuMenTa. [loHsATHE CTaTUCTUYECKOTO TecTa

Knerka kak Omosiorudyeckasl CuicteMa

2.1

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

MeToapl MOJEKYJISIPHOM M KJIETOYHOM OMOJIOTMM: MUKPOCKOMHMS, Xpomatorpadus,
a5eKTpoope3, METOI MEUeHBIX aTOMOB, MU epeHInalIbHOoe HEeHTPUPYTUpOBaHUE,
KYJIbTUBHPOBAHUE KIIETOK

2.2

XUMUYECKUN COCTaB KIJIETKH. Makpo-, MUKpO- U YJIbTPaMHKpPOdJIEMEHTHI. Bona u ee
poiib  KaKk pacTBOPUTENs, peareHra, ydacTue B CTPYKTYpPUPOBAaHMM KJIETKH,
TEIUIOperyisauud. MuHepallbHble BELIECTBa KIETKH, UX Ouonorudeckas poib. Poib
KAaTHOHOB U QHUOHOB B KJIETKE.

buonoruueckue nonumMepsl. benku. AMHUHOKHCIOTHBIM cocTaB 0enkoB. CTpyKTYpbl
OenxoBoit Mousiekynbl. [lepBuuHas cTpykTypa Oenka, menTuiHas CBsS3b. BropuuHas,




TpeTUYHasi, YeTBEPTUYHAas  CTPYKTyphl. JleHarypanus. CBoiicTBa  OCNKOB.
Knaccudukanus 6enkoB. buonornueckue GyHKIIUN OEIKOB.

VYrneBoabl. MoHOCaxapu/ibl, [ucaxapuabl, OJUTrocaxapuabl U noiaucaxapuasl. OOmmii
TUTaH CTPOEHUS U (PU3UKO-XUMHUYECKUE CBOMCTBA yriieBo10B. bronornyeckue GpyHkuuu
YTJIEBO/IOB.

Jlummuasl.  TunpodumnbHo-ruapodoOHble  cBoiicTBa. Knaccudukanmss — nTunumos.
Tpurnuuepunsl, ¢dochomunuabl, BOCKH, cTepouabl. buonmornyeckue GyHKIUN
mumuaoB. OOmue cBoiicTBa OMOJOTHYECKMX MEMOpaH - TeKy4ecTh, CHOCOOHOCTh K
CaMO3aMbIKaHHUIO, MTOJIYIIPOHUIIAEMOCTb.

Hyxneunosbie kucnotsl. JIHK u PHK. Crpoenue HykinenHoBbIX kucioT. HykiieoTuab.
[Mpunnun komriementapHoctu. IlpaBuno Yapradda. Crpykrypa JHK - aBoitnas
cnipasib. Mecronaxoxaenue u ouonornyeckue pyaxuu JJHK. Buast PHK. ®Oynkuun
PHK B kietke.

Crpoenne Monekynasl AT®. Makpospruueckue cBsi3u B Mojekyie ATO.
buonornueckne ¢ynkiuun AT®. BoccraHOBICHHBIE NMEPEHOCUYHMKH, WX (PYHKIIUU B
kietke. Cexksennponanue /JHK.

CrtpykrypHas 6uosorusi: OnoxuMuyeckue u 6nodu3nuecKue UCCIe0BaHUus COCTaBa 1
IIPOCTPAHCTBEHHOM CTPYKTYpPbl OMOMOJIEKYII

2.3

Turb! KIIETOK: SyKaprHOTHYECKas H poKaproTHueckas. CTpyKTypHO-(pyHKIIMOHATBHEIE
00pa3oBaHMs KJIETKH.

Crpoenue mpokapuoTuueckord kieTku. Kierounass crTeHka OaxkTepuii U apxeil.
OCOoOEHHOCTH CTPOEHHUS I'eTepOTPOPHON U aBTOTPOPHON MPOKAPUOTUUYECKUX KIIETOK.
MecTo u posb NpoKapuoT B OMOLIEHO3aX.

Crpoenre u (GYHKIUMOHMPOBAHUE J3yKapuoTH4YecKoM KieTku. [lna3marnmueckas
MeMOpaHa (tuasmanemma). CTpykTypa IUIa3MaTHYeCKOH MeMOpaHbl. TpaHcrmopt
BEIIECTB uepe3 IUIa3MaTUYeCKyr0 MeMOpaHy: MmaccuBHBIN (auddys3us, obierdeHHas
madQy3us), aKTUBHBIA (NMEPBUYHBIH W BTOPUYHBI AKTUBHBIA  TPAHCIIOPT).
[TonynponuniaeMocts MeMOpaHbl. PaboTa HaTpuii-kamueBoro Hacoca. DHIOLUTO3:
MUHOIUTO3, (arouuto3. k301uTo3. Kierounas crtenka. CTpykTrypa W (GyHKIHH
KJICTOYHOM CTEHKH pacTeHUil, rpuoOoB.

Huromnnasma. [{uto3ons. [urockener. J[BmkeHue mutoriazMbl. OpraHoubl KIETKH.
OnHomMeMOpaHHBIE OpraHOWAbI KIETKH: 3Hjomiazmaruyeckas cerb (DIIC), ammapar
lonbmxu, nu3ocombl, UX CTpoeHHEe U (yHKUIMU. B3anMocBs3b OJHOMEMOpPAHHBIX
opraHouioB KieTku. CTpoeHue TIpaHyJIspHOro peTukyiayma. CHHTE3 pacTBOPHUMBIX
OEIKOoB. Cunres KJIETOUHBIX MeMOpaH. Mmanxuit (arpanymsIpHBIiT)
sHJOMIAa3MaTHUeCKuil peTukyiayMm. CekperopHas ¢yHKuMsa amnmapata [ oabaKu.
Tpancnopr BemecTB B KieTKe. Bakyonu pacTHUTENbHBIX KJIETOK. KIIETOYHBIN COK.
Typrop.

[TonyaBTOHOMHBIE OpraHOU B! KJIETKU: MUTOXOHPUH, TUIACTUIBL.

Crpoenue 1 (GyHKIMHM MUTOXOHJpUM U muacTtuf. IlepBuuHble, BTOPUYHBIE U CIIOKHBIE
miacTuabl  (POTOCHMHTE3UPYIOIIUX  J3YKApHOT.  XJIOPOIUIAcThl,  XPOMOILUIACTHI,
JIEUKOILIACTHI BBICIIUX PACTEHUM.

HememOpannbie opraHounsl kietku CrpoeHne U (QYHKIUM HEMEMOpPaHHBIX
OpraHouJioB  kieTku. PubGocombl. MukpodumameHTsl. MBbIIeYHbIE  KIETKH.
Muxkpotpy6ouku. Kinerounsrii nentp. CtpoeHne U IBM)KEHUE KT'YTUKOB U PECHHYEK.
MuxkpoTpyOOUKH HUTOMIa3Mbl. LIeHTpHOIIb.

Anpo. Obonouka siipa, XpOMaTHH, KapUOILIa3Ma, SAPBIIIKH, X CTPOCHHUE U (QYHKIUH.
Snepublii OenkoBbld MaTpuKC. IIpocTpaHCTBEHHOE pAacHOJIOKEHHE XPOMOCOM B
uHTepdazHoM saape. beaku xpomaruHa - THCTOHBI.




Knerounsle BkmtoueHus. CpaBHHUTENbHAas XapaKTEPUCTUKA KJIETOK JYKApHOT
(pacTUTeNbHOM, )KUBOTHOM, IPUOHOIT)

2.4

ACCUMMIISIIS M TUCCUMWJIALIUSA - IB€ CTOPOHBI MeTabonu3Ma. Tumel oOMeHa BelecTB:
aBTOTPO(HBIA M TeTepoTpOoPHBIA. YyacTHe KHUCIOopoJa B OOMEHHBIX Ipolieccax.
DHepreTudeckoe odecrneueHue KieTku: npeBpamienne AT® B 0OMEHHBIX Ipolieccax.
@depMeHTaTUBHBIA XapakTep peakuuid KIeToyHoro Merabonusma. DepMeHTHI, HX
CTpoeHHue, cBOiicTBa W MexaHu3M jaeicTBus. Kodepmentsl. Otinnuus GpepMeHTOB OT
HEOPraHMYECKUX  KaTanu3aTopoB.  benku-akTuBaTopsl U OENKU-UHTUOUTOPBI.
3aBHCUMOCTBH CKOPOCTH (PEPMEHTATHUBHBIX PEAKIIUN OT PAa3IUUHBIX (PAKTOPOB.
[lepBuuHbIil CHHTE3 OpraHM4YecKux BewmecTB B Kierke. dorocunte3. Pounb
XJIOpOIUTaCTOB B mpormecce ¢ortocuHTe3a. CBeroBas u  TeMHOBas  (asbl.
[IponykTuBHOCTE (QoTOCHHTE3a. BnusHue pa3nuyHbIXx (AKTOPOB HA CKOPOCTH
¢dorocunTesa. 3HaueHne HOTOCHHTE3A.

Xemocunrte3. Pa3zHooOpas3ue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUPHUIMPYIOIINE
OakTepuu, IKelne300aKTepuH, CepoOaKTepuH, BOJOPOJHBIC OakTepuH. 3HAYCHUC
XEMOCHHTE3A.

AHa’poOHble opraHu3mbl. Buasl Opoxenusa. IlpoaykTsl OpokeHHS U HX
UCIIOJIb30BAaHUE  YEJIOBEKOM. AHa’pOOHbIE  MHUKPOOPTaHU3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30YTUTENIN OOJIC3HEH.

AdpoOHBIE OpraHU3Mbl. JTalbl SHEPreTHUeckoro ooMeHa. [loaroToBUTENbHBINA ATarl.
I'mukoaus - 6ECKUCIOPOIHOE PACIIEIUIEHNE TIIIOKO3BI.

buonoruueckoe OKHCIEHUE, WM KIETOYHOE JbixaHHe. Poib MUTOXOHIpHI B
npoueccax Ouojoruuyeckoro oxucieHus. lluxnnueckue peakuuu. OKHUCIUTEIBHOE
dbocpopunupoBanue. IIpemmymiectBa a’poOHOro mnyTu oOMEHa BEHIECTB Iepen
aHa’poOHBIM. D()(PEeKTUBHOCTH IHEPTETHUECKOTO OOMEHA

2.5

Peakuuu MarpuuHoro cuHTe3a. lIpuHIMD KOMIUIEMEHTapHOCTM B PEAKIMIX
MaTpUYHOTO CHHTe3a. Peanu3anus HaciaeIcTBeHHON nHpopManuu. [ eHeTnueckuit Koz,
ero ceorcrea. Tpanckpunuusa - MaTpuusblid cuHTe3 PHK. IIpuHImne! TpaHckpunumm:
KOMIUIEMEHTAPHOCTh, aHTUIAPAJUIEIbHOCTh, ACHMMETPUYHOCTb. TpaHCHAIUsS U ee
stanbl. Yyactue TpaHcnopTHeix PHK B Ounocunrese Oenka. YcnoBusi GumocuHTe3a
6enka. Koguposanue amunokucnot. Poib pubocom B GnocuHTe3e Oenka.

Opranuzanus reHoMa y MpOKapuoT M 3YKapHoT. Perynsiusi akTUBHOCTH T€HOB Y
npokapuot. ['mmnoreza omepona (®. XKako6, XK. Mano). Perymsuus oOMEHHBIX
IIPOLIECCOB B KJeTKe. KileTouHbIi roMeocTas.

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

BupycHble 3a0osieBaHus uyeloBeKa, JKMBOTHbIX, pacteuid. CIIMJ], COVID-19,
COLIMaJIbHBIE U MEIULIMHCKHE TPOOIIEMBI

2.6

Knerounsnii muki, ero mepuoasl u peryisiusa. Matepdaza u muto3. OcobeHHOCTH
IpoIleccoB, TpoTekaoummx B uHTepdasze. [loaroroBka KIETKM K JCICHHIO.
[IpecunTeTnyecknii (MOCTMUTOTUYECKUN), CUHTETUYCCKUA M TMOCTCUHTETHYCCKUUN
(MpeMUTOTUYECKHIT) TEpUOIbI HHTEP(A3HI.

Marpuunsiii  cunte3  JHK-perumkanumsa.  Ilpuammnser  permmukanuu — JIHK:
KOMILUIEMEHTAPHOCTb, IIOJIyKOHCEPBATUBHBIN CUHTE3, AHTUIAPAIUIEIIBHOCTE. MeXxaHu3m
pemmukanun JJHK. Xpomocomsl. Ctpoenune xpomocoMm. Tenomepsl U Teaomepasa.
XpOoMOCOMHBII HaOOp KJIETKH - KapuOTUN. JMIUIOMIHBIA M TaIluIOMIHBIA HAaOOPbI
XpoMocoM. ["'omosornanbie XpoMOCOMBI. [10510BBIE XPOMOCOMBI.

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




muTo3a. KapruokuHes W IUTOKHMHE3. buosorndeckoe 3HadueHue muTo3a. Perymsuus
MUTOTHYECKOT0 LUKJIa KIeTKH. [Iporpammupyemas kieroyHast rHOeb - aronTos.
OyHKIIMOHATbHAS TCHOMHKA

OpFaHI/ISM Kak OMOoJIOTHYecKast CHCTEMa

3.1

OnHOKJIETOUHBIE, KOJIOHHAJIBHBIE, MHOTOKJIETOYHBIE OPraHU3Mbl MU MHOTOTKaHEBBIE
OpraHU3MBl.

@®opMbl pa3MHOXKEHMsI OpPraHU3MOB: Oecriosioe (BKJIIOYas BEreTaTUBHOE) U IOJIOBOE.
Bunsl  Oecrionoro  pasMHOXKEHHS: TOYKOBaHHME, CIOPYJSALMs, (parMeHTaIus,
KJIIOHUPOBaHHUE.

[TonoBoe pa3muoxenue. IlonoBble kineTku, wiau ramersl. Meio3. Craguu Mmeiiosa.
[ToBenenue xpomocoM B merose. Kpoccunrosep. buosiormyeckuii cMbICT Meio3a U
IIOJIOBOIO Iporiecca. Meo3 U ero MecTo B JKU3HEHHOM LIMKJIE OPraHU3MOB.
[IpenzaponpimeBoe pasButhe. ['‘amerorene3 y KuBOTHbBIX. IlosoBble Jkenesbl.
OOpazoBaHue W pa3BUTUE MOJOBBIX KieTOK. CrnepmaTtoreHe3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIeTOK. OIUIOOTBOPEHNE U SMOPHOHAIBHOE pa3BUTHE KUBOTHBIX. CrIOCOOBI
OILUIOZOTBOPEHUS: HApY)KHOE, BHyTpeHHee. [lapTeHorenes.

WupuBuayansHoe pa3BUTHE OpraHu3MoB (oHToreHe3). Cragum sMOpuoreHesa
KUBOTHBIX (Ha mpumepe Jsrymku). pobnenue. Tumbl apoGnenus. OcobGeHHOCTH
ApoOJieHns MIIEKONUTAIOUIMX. 3apoAblllieBble JMCTKU (TacTpyisaius). 3akiajaka
OpPraHoB M TKaHEM W3 3apOJbIIIEBBIX JINCTKOB. B3auMHOe BiMsAHME dYacTel
pa3BUBAIOIIErOCs 3apojbliia (AMOpHOHABHAS MHIYKIMA). 3aKiajika MjaHa CTPOCHUS
KUBOTHOTO KakK pe3yJbTaT HMEPapXMYECKUX B3aMMOJECHUCTBUM TI'€HOB. BiusHue Ha
SMOPHOHAIIBHOE Pa3BUTHE DPA3IUYHBIX (PAKTOPOB OKpyxarouiei cpeabl. Poct u
pa3Butue xkuBOTHBIX. [TocTamOpronanbHblil nepuoa. Ilpsmoe u HenpsMoe pa3BUTHE.
Pazputue c¢ Meramopdo3omM y OECMO3BOHOYHBIX U TIO3BOHOYHBIX IKHBOTHBIX.
buonornueckoe 3HaueHHE MPSIMOTO M HEIPSMOIO Pa3BUTHS, UX PACIPOCTPAHECHHE B
npupoae. Tunel pocta >KMBOTHBIX. DaKTOPBI PETYJIALUN POCTa )KUBOTHBIX U UEJIOBEKA.
Cragun 1OCTAMOPHOHAIBHOTO pa3BUTHUSL Yy KUBOTHBIX U uyenoBeka. llepuombl
OHTOTI'EHE3a YEJIOBEKA.

Pa3mHoxeHnue u pasButue pacreHuil. ['ameroput u cnopopur. Meiio3 B KHU3HEHHOM
nukie pacteHuil. O6pa3zoBaHue crop B mpolecce Meio3a. ['amerorenes y pacTeHMH.
Onnog0TBOpPEHNE 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 craHOBiIEHUsS U Pa3BUTHUSA T'€HETUKHU Kak Hayku. OCHOBHbIE I€HETHUYECKHE
MOHATUSA U CUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIENIbHBIE T€HBI, aIbTEPHATUBHBIC
MIPU3HAKK, JIOMHUHAHTHBII M PELECCUBHBIA INPU3HAK, T'OMO3HMIOTa, I'E€TEPO3UrOTa,
qyucTas JIMHUS, TUOpUAbl, TeHoTurn, ¢eHotun. OCHOBHBIE METOJbl T'EHETUKU:
rUOPUA0TIOTHUECKUN, IUTOJIOTMUECKHUM, MOJIEKYIISIPHO-T€HEeTHYECKUMA

3.3

Mounorubpuanoe ckpemuBanue. IlepBbiii 3akoH MeHaenss - 3aKoH €IUHOO0Opasus
ruOpu0B nepBoro nokosieHus. [Ipasuno nomuHupoBanus. Bropoit 3akon Mennens -
3aKOH paclleIUIeHHus] Mpu3HaKkoB. lluTonormueckne OCHOBBI MOHOTHOPUIHOTO
cKpeluBaHus. [ unoresa 4uCTOTHI raMer.

AHanmusupyromee — ckpeniuBaHue.  [IpoMexyTOUHBI — XapakTep  HAacJeIOBAHMS.
Paciennenue npu3HaKkoB IIPU HEMIOJIHOM JOMUHUPOBAHUH.

JurubpunHoe ckpemuBaHue. Tperuit 3akoH MeHIenst - 3aKOH HE3aBUCHUMOTO
HaclleI0BaHus MpU3HaKoB. LluTonornyeckre 0CHOBBI TUTHOPUHOTO CKPEIIMBAHUS.




CueruienHoe HacnefoBaHue Tmpu3HakoB. PabGoret T. Moprana. CremnieHHoe
HACJIEIOBAHUE T€HOB, HAPYLIECHHUE CLEIUIEHUS MEXKAY I'eHaMUu. XPOMOCOMHAs TE€OpUs
HAaCJIEACTBEHHOCTH.

I'enernka nosa. XpoMOCOMHBIN MEXaHU3M OIIPEIEIEHUS 110J1a. AyTOCOMBI U IIOJIOBBIE
XpOMOCOMBL. ['OoMOramMeTHblii M rereporaMeTHbil Moji. ['eHeTmdeckas CTpyKTypa
MOJIOBBIX XpoMocoM. HacnenoBanue npu3HAKOB, CHEMJIEHHBIX C MOJOM. ['€HOTHIT Kak
uenoctHass — cucrema.  llmeiorponuss -  MHOXKECTBEHHOE  JIGMCTBHUE  IEHa.
MHOK€eCTBEHHBIN aJJIeIn3M. Bzaumoneiicteue HEAJUIEIbHBIX TEHOB.
Kommnnemenrapuocts. Onucrtas. [lomumepust

3.4

B3aumoneiicTBue reHoruna u cpensl npu GpopmupoBaHuu (enoruna. M3meHunBocTh
npu3HakoB. KauecTBEHHblE U KOJMYECTBEHHbIE IPU3HAKU. BuUIbl W3MEHYMBOCTH:
HEHAcJeICTBeHHAsl U HACJIeJCTBEHHAs.

MoaudukanroHHas U3MEHYUBOCTb. Ponb cpesbl B popMupoBaHuy 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.

KomOunHaTuBHas n3aMeH4nBOCTh. Meiio3 1 10JI0BOM Mpolecc - 0CHOBa KOMOMHATUBHOM
M3MEHYUBOCTH. Ponb KOMOMHATMBHOM HM3MEHYMBOCTH B CO3JaHMM TE€HETHYECKOI'O
pa3Ho0Opa3us B Ipejiesiax 0HOro BUJA.

MyrtannoHHasi U3MEHYMBOCTh. BuIbl MyTaluii: reHHble, XPOMOCOMHBIE, F€HOMHBIE.
CroHTaHHBIE W HWHAYLMPOBAHHBIE MyTaluU. SlAepHbIE W LUTOIUIA3MaTHYECKUE
myTtauud. CoMaTuyecKkue U IMOoJIOBble MyTauuu. [IpuyrHbBl BO3SHUKHOBEHHS! MYyTalUi.
MyTareHsl ¥ MX BIMSHUE HAa OPraHU3Mbl. 3AKOHOMEPHOCTH MYTALlMOHHOTO IpoLecca.
3aKOH TOMOJIOTHYECKUX PsOB B HacienctBeHHo u3meHuuBoctu (H.M. BaBuios).
BHesiepHast ©3MEHYMBOCTb U HACJIEICTBEHHOCTb

3.5

Kapuorun yenoseka. MexyHapoaHas IporpaMmMa MCCJIEI0BAHMS T'€HOMa YeJIOBEKa.
Mertoapl  W3y4YeHUsT TEHETHKM  YEJIOBEKA: T'C€HEATOTHYECKUU,  OJIM3HEIOBBIM,
LIUTOT€HETUYECKUM, MONYJSIMUOHHO-CTATUCTUYECKUH, MOJIEKYJIIPHO-T€HETUYECKHM.
CoBpeMeHHOE  OmpeleleHue  TeHOTHUIIA: MOJTHOTEHOMHOE  CEKBEHUPOBAHME,
FEHOTUIIMpOBaHUEe, B TOM uucie ¢ nomoupro [IP-ananmm3a. HacnenctBeHHbie
3a00seBaHus 4eloBeKa. [ €HHbIE W XPOMOCOMHBIE O0JIE3HM delloBeka. bone3sHu ¢
HAcCJEACTBEHHON NPeapacloyioKEHHOCTbIO. 3HAUYEHHE MEIMIIMHCKOM TEeHETHKU B
MPEAOTBPAIIEHUA W JICYCHHH TEeHETHMYeCKUX 3abojeBaHuil uesnoBeka. CTBOJIOBBIE
KJIETKU

3.6

JlomecTukanust u cenekuus. 3apoKJIeHUE CeJIeKUUH U Jomectukauuu. Ydyenue H..
BaBuiioBa 0 1eHTpax MPOUCXOXKACHUS U MHOTOOOpa3usl KyJbTYpHbIX pacTeHuid. Posb
CEJICKIIMU B CO3JJaHUU COPTOB PACTEHUM M MOpOoA XKMBOTHBIX. COpT, Mopojaa, mTamM.
3aKOH rOMOJIOTUYECKUX PAIOB B HacieAcTBeHHOW n3MeHunBoctu H.W. BaBuiona, ero
3HAYEHUE JIJIS CENEKIIMOHHON PaboTHI.

Mertoapl  ceneKnUOHHOW  paboTel.  MCKycCTBeHHBIH  OTOOp:  MAacCOBBIH |
WHIUBUAYAIbHBIN. DTamnbl KOMOMHAIIMOHHON ceneKiuu. VcnbITanue mporu3BOIUTEeH
mo moroMctBy. OTOOpP TO TEHOTHNY C TOMOINBIO OICHKH (DEHOTHIIa MOTOMCTBA H
oTOOp 10 TeHOTHITY ¢ moMoInkko aHanu3a JJHK.

HckyccTBeHHBI MyTareHe3 Kak METOJl CEJNEKIIMOHHOW paboThl. PammanvoHHBIA ©
XUMHYECKHI MyTareHe3 Kak MCTOYHHUK MYTaluil y KyJIbTYpHBIX (DOPM OpPraHuU3MOB.
Hcnonp3oBanne TeHOMHOTO PEIAKTUPOBAHUS U METOJ0B pexomMOmMHaHTHRIX JIHK ms
MOJyYEHUSI UCXOJHOTO MaTepraia i CEJICKLIHH.




[Tonyuenne mnonumuion0B. BHyTpuBMaoBas rTHOpuau3anusa. bIu3KopoacTBEHHOE
CKpelllMBaHue, WM HHOpUIWHT. HepoiacTBeHHOE CKpeluBaHUE, WU ayTOPUIUHT.
I'eteposuc u ero mpuuuHbl. Mcrnosb3oBanue rerepo3uca B cenekiuu. OTmaneHHas
rubpuamzanus. [Ipeomonenue Oecrionuss MEXBUAOBBIX THOPUAOB. JlOCTHIKCHHS
CEJICKIIUU PACTECHUHN U )KUBOTHBIX

3.7

OOBeKThl, HCNOJIb3yeMble B OMOTEXHOJIOTMH, - KJIETOYHbIE M TKAHEBbIE KYJIbTYpHI,
MHUKPOOPTraHHU3MBbI,  HUX  XapaKTEpPUCTHUKA. TpaguumonHnass  OMOTEXHOJOTHS:
xJieboneueHue, IIOJIy4YeHHUe KHCIIOMOJIOYHBIX IIPOIYKTOB, BHHOJEIINE.
Muxkpobuonornueckuii  cuHTe3. OOBEKTBI MHUKPOOHMOJOTMYECKHX  TEXHOJIOTHI.
ITponzBonacTBO Oenka, aMUHOKHCIOT M BUTAMUHOB. VICKYCCTBEHHOE OIJIOJJOTBOPEHHE.
PexoHCTpyKIIMs SMUEKIETOK U KIOHUPOBAaHUE >KUBOTHBIX. METOX TpaHCIUIAHTALMU
A1ep KJIETOK.

XpoMOCOMHasi ¥ TIeHHasg HHXeHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha U
KOHCTpynpoBanue pexkomOuMHaHTHBIX JIHK. JlocTmkeHus W MEpPCIEKTUBBI
XPOMOCOMHOW M T€HHOH MHXeHepuu. MenunnHckue OnoTexHonoruu. Vcnonb3zoBanue
CTBOJIOBBIX KJIETOK

Cucrema n MHOFOO6paBI/IC OpPraHn4cCKoOro Mupa

4.1

buonoruueckoe pasHooOpasue opranu3smMoB. CoBpeMEHHas CHCTEMa OpPraHM4ECKOIo
mupa. [IpuHnune! knaccuduxanuu opranu3MoB. OCHOBHbBIE CUCTEMATUYECKUE TPYIIIIbI
OpPraHU3MOB.

OCOOCHHOCTH CTPOCHUSI U IKU3HEICSTEIBHOCTH OJHOKJICTOYHBIX OPraHU3MOB.
bakrepun, apxeu, OJIHOKIETOYHbIE TI'pUObI, OJHOKIJIETOYHBIE BOJOPOCIH, JApYyrue
poTUCTHL. KOJOHMaBHBIE OpraHu3Mbl. JIBMKEHUE OJHOKIETOYHBIX OpPraHU3MOB:
ame0ouJHOe, >KTYTUKOBOE, DPECHUYHOE. 3aluTa Yy OJHOKJIETOYHBIX OPraHU3MOB.
Pa3apaxuMoCTh y OJHOKJIETOYHBIX OPraHn3MOB. TakCUCHI

4.2

MHoroxkneTounble pacTeHus. B3auMocBs3p 4acTell MHOTOKJIETOYHOI'O OpraHu3Mma.
TkaHu, opraHbl U CHCTEMbl OpPraHOB MHOTOKJIETOYHOro opraHu3zMa. Opranusm Kak
ennHoe 1enoe. TkaHu pacTeHuWd. THUNBI pacTUTENBHBIX TKaHEW: oOpa3zoBaTeibHasd,
MOKPOBHAs, TPOBOJSAIIAs, OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTPOCHHS,
(GyHKIMN M pacroyioKeHUs TKaHe! B OpraHax pacTeHui

4.3

BereraruBHble M TreHepaTHBHBIE OpraHbl pacTeHuil. DyHKIMM OPraHOB U CHUCTEM
opranoB. Kapkac pacrenuil. J[BUKEHHE MHOTOKJIETOYHBIX PACTCHUN: TPOMU3MBI U
Hactuu. [lornomenue Boabl, YIJIEKUCIOrO ra3a U MUHEPAIbHBIX BELIECTB PACTEHUSIMMU.
bixanue pacrenuid. Juddysus razoB yepe3 MOBEPXHOCTb KIETKU. TpaHCHOpPTHBIE
CUCTEMBI pacTeHHH. BwiaeneHne y pacTeHuid. 3alura y MHOTOKJIETOYHBIX PACTEHHM.
Kyrukyna. Cpencta nacCUBHOM U XMMHUYECKOH 3aIUThl. DUTOHIIMBL.
PasgpaxxuMocTe W perynsnus y OpraHu3MoB. PazipaXuMocTb U perymsauus y
MHOT'OKJIETOYHBIX PacTeHHI. POCTOBBIE BENIECTBA U UX 3HAUCHUE

4.5

MHOroOKJIETOYHBIE KUBOTHbIE. B3aMMOCBA3b 4acTeii MHOTOKJIETOYHOTO OpraHu3ma.
TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOrO oOpraHu3ma. OpraHu3M Kak
enuHoe 1eoe. I'omeocras. TkaHM KMBOTHBIX M YeJIoBeKa. THITHI KUBOTHBIX TKAaHEH:
SMUTENUANbHAs, COCNWHUTENbHAS, MbIIedHas, HepBHas. OCOOCHHOCTH CTpPOCHHS,
(GYHKIMA 1 pacoIOKEHUsT TKAaHEH B opraHax )KMUBOTHBIX 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. CTpOEHHE U TUIBI COEAUHEHUS KOCTEH.

JIBM>KEHHE MHOTOKJIETOYHBIX )KUBOTHBIX. [IMTanue ;xnBOTHBIX. [IMTaHne NO3BOHOYHBIX
KUBOTHBIX. JlpIxaHue ®UBOTHBIX. KoxkHOE Jbixanue. JKabepHoe U JIerOYHOe JAbIXaHHeE.
JlpIxaHW€ TMO3BOHOYHBIX JKUBOTHBIX. DBOJIIOLIMOHHOE YCIIOKHEHHE CTPOCHHUS JIETKUX
II03BOHOYHBIX KMBOTHBIX. J[bIXaTelIbHAsI cHUCTeMa 4eloBeKa. MeXaHW3M BEeHTWIALUU
JETKUX y NTHUI U MJIEKONUTAOUMX. TpaHCIOPT BEUIECTB y OpraHU3MOB. TpaHCIOpT
BEILECTB Yy JKUBOTHBIX. KpoBeHOCHass cuctema U ee opransl. KpoBeHOCHas cucrema
IIO3BOHOYHBIX JKUBOTHBIX. Kpyru kpoBooOpaiieHus. OBOJIIOLMOHHBIE YCIOXHEHUs
CTPOCHHsI KPOBEHOCHOM CHUCTEMBI IIO3BOHOYHBIX JKMBOTHBIX. Bplnenenue vy
opranu3moB. Beinenenne y kuBoTHbIX. CokparurenbHble Bakyonu. Oprasl
BblieNeHUs. CBsA3b IOJIOCTH Te€la C KPOBEHOCHOW U BBIIEIMTEIBHOM CUCTEMAMH.
Beigenenue y NO3BOHOYHBIX JKMBOTHBIX. 3alllUTa Yy MHOTOKJIETOYHBIX JKHBOTHBIX.
ITokpoBbl M uX mNpou3BOAHBIE. Pa3apakMMOCTh W perymsinus y OpraHU3MOB.
Pa3npa)kxuMOoCTh 'y OIHOKJIETOYHBIX OpraHu3MoB. Takcucel. Pazgpaxkumocts u
peryisanus y MHOTOKJIETOYHBIX pacTeHU. POCTOBBIE BellecTBa U MX 3HAYCHHUE.
HepBHas cucrema u pediaekTopHas peryasius Yy MHOTOKJIETOYHBIX KHBOTHBIX.
HepBHast cuctema u ee oTnenbl. DBOJIIOLUMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOU
CUCTEMBI y )KUBOTHBIX.

Pazpabotka anropuTMoB 1 nporpamm ist 3pGeKTUBHON (HYHKIIMOHATBHON aHHOTAIIUN
I€HOMOB, TPAHCKPHUIITOMOB, IIPOTEOMOB, METa00JIOMOB MHKPOOPTaHU3MOB, pacTEeHUil,
JKUBOTHBIX U YEJIOBEKa

OpFaHI/IBM YCJIOBCKA U €T0 3JO0POBLE

5.1

Opranbl ¥ cUCTeMbl OpraHoB uenoBeka. OTAeNbl TOJIOBHOTO MO3ra IMO3BOHOYHBIX
KHUBOTHBIX. Pedexc u pednexropHas ayra. be3ycnoBHble U ycIOBHBIE pedICKCHI.
['ymopanibHast peryyisiiiuss M SHIOKPHUHHAsT CHCTEMA JKMBOTHBIX M yenoBeka. JKeie3bl
SHJIOKPUHHOM CUCTEMBI U UX TOPMOHBI. /[elicTBHE TOPMOHOB. B3auMOCBS3b HEPBHOU U
SHIOKPUHHOM  cucTteM. [ umnoramamo-runodusapHas  cuctema. Pednexkc u
pednexTopHas nyra. be3ycinoBHbIE U YCIOBHBIE PeQIIEKCHI

5.2

3ammra opraHu3sma oT Ooje3Heil. MMMyHHas cuctema yenoBeka. KieTouHblil u
rYMOpajJbHBIA ~ HMMMYHHMTET. BpokaeHHbIN, NpuoOpeTeHHbI  crneuuduueckuit
umMmyHuTeT. Teopus KioHanbHO-cenekTuBHOro MMmyHnureta (I1. Dpaux, ©.M. bepuer,
C. Tonerana). BocnanurenbHble OTBETHI OPraHU3MOB. PoJib BpOKJIEHHOIO HMMYHHTETA
B PAa3BUTHUU CUCTEMHBIX 3a00JIeBaHUN

5.3

KporeHocHas cucrema u ee opranbl. Cepjie, KpOBEHOCHBIE COCYABl U KpoBb. Kpyru
KpoBooOparnieHusi. Pabora cepama u ee perymsius

5.4

Jlpixanue yenoBeka. Juddysus ra3oB dvepe3 MOBEPXHOCTh KIETKU. JlpIxarenbHas
CHUCTEMA YCJIOBCKaA. I[I)IX&TCJ'II)H&S[ HOBerHOCTB. Pel"y.]'ISH_H/Iﬂ JbIXaHUA. HBIX&TGJ'IBHBIG
00BEMBI

5.5

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

5.6

ITokpoBel m wux mnpousBogHble. Opransl BelaeneHus. llouku. Crpoenune wu
¢yHkunonupoBanue HedpoHa. OuiIbTpanus, ceKpenus U oOpaTHOE BCACBIBAHUE Kak
MeXaHU3MBbl paboThl OpraHoB BbleaeHus. OOpa3oBaHHE MOUYH Y YEJIOBEKA




5.7

JIBukeHue desnoBeka: MbllieyHas cuctema. CkeneTHble MBIIIBI U UX paboTa.
CrtpoeHue U TUIbI COEAMHEHUS KOCTEN

Teopus 3Bontonuu. PazButue xu3Hu Ha 3emiie

6.1

OpomtormonHas Teopuss Y. Jlapeuna. Ilpennocbulk BO3HMKHOBEHHS AAapBHUHU3MA.
Kuznb u HayuHas aestenbHocTh Y. [lapBuHa.

JBuwxymue cuibl 3Boiaouuu BUJIOB 1o Y. JlapBuHy (BbICOKass HMHTEHCHUBHOCTH
pa3MHOXKEHHS ~ OpPraHW3MOB,  HACJIEJICTBEHHAas  W3MEHUYMBOCTh, OOprba  3a
CYLIECTBOBAHME, ECTECTBEHHBIN U HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunrernueckord teopuu sBomonun (CTD). HeittpaneHas Teopus
sBomtouMd. CoOBpEeMEHHasl SBOJIOLMOHHAS OWOJIOTHS. 3HAUYEHHUE SBOJIIOLHMOHHOMN
Teopuu B ((OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MUpa

6.2

[Tonmynsimus kak 31eMeHTapHas eIuHula 3Booluu. COBPEMEHHBIE METO/bI OLIEHKH
TEeHETUYECKOTO pa3HooOpa3usi M CTPYKTypbl mnomynsuuid. V3meHnenue reHodona
MOMYJISIIMM  KaK dJIEMEHTAapHOE HBOJIIOLIMOHHOE SBJICHHE. 3aKOH TIE€HETHYECKOI'O
paBHoBecus Jx. Xapnau, B. BaitnOepra.

OnemeHTapHble (DAKTOPHl (IBHXKYLIME CHJIBI) 3BOJIIOLMHU. MyTalMOHHBIN HpoIiecc.
KombunaruBHast wu3meHuuBOCTh. Jlpeiid reHOB - cilydaliHble HEHAIpaBlIEHHBIE
W3MEHEHHsT 4YacToT ajuiened B momymsinusx. Oddekr ocHoBarens. Murpamum.
M3onmsaumst  momymsinuii:  reorpaduueckast  (MPOCTPAHCTBEHHAs), OHOJOTHYECKas
(penpoayKTHBHAS).

EcrecTBenHbI 0TOOp - HampaBisomui GaxTop 3Boonnu. GopMbel eCcTECTBEHHOTO
otOopa: ABWXKYIIMMA, CTAaOUIU3UPYIOLUH, paspeiBalomuid (Au3pyntuBHbIi). [lonoBoi
oToop.

[Iprcnoco0aeHHOCT, OPraHU3MOB KaK pe3ylbTaT MHUKPOAIBOJIOLUU. BO3HHKHOBEHHE
NPUCIIOCOOTCHUH Yy OpraHu3MoB. ApomMopdo3bl W uanoagantanuu. [Ipumeps
npucrnocobaeHnit y opranu3MoB. OTHOCUTEIBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.
Bun, ero kputepun u crpykrypa. BunoobpasoBaHue Kak pe3ylbTaT MUKPOIBOIIOIUH.
W3onsanus - kimodeBoit Gpaxkrop BugooOpasoBanus. [Iytu u crnoco6s! BH1000pa3oBaHMsL:
AJUIONATPUIECKOE (reorpaduueckoe), CHUMITATPUYECKOE (3KOJIOTHYECKOE),
"MrHOBeHHOe" (MONUIUTIONIn3anus, TuOpuan3anus). JITUTeNbHOCTh IBOMIOIMOHHBIX
MIPOLIECCOB.

MexaHu3mbl GOpMHUPOBaHUS OHOJIOTHYECKOTO pa3HOOOpa3usl.

Ponp sBOmMOIMOHHON Ouosoruu B pa3paboTKe HAYYHBIX METOJOB COXpaHEHMS
O6uopazHooOpaszus. MUKPOAIBOIIONMS M KO3BOMIONMS IapasUTOB U HMX XO35€B.
MexaHu3mbl (pOPMHUPOBAHUS YCTOMYMBOCTH K aHTHMOMOTHKAM U CHOCOObI OOpBHOBI ¢
Hel

6.3

Metonel u3ydyeHus MakpodBomonuu. IlaneoHTonormdeckue MeETONBl W3YYEHHS
sBostou. [lepexonubie Gopmbl 1 PUIIOreHETHYECKHE PSABbI OPTaHU3MOB.
buoreorpaduyeckue MeTonsl u3ydeHus: sBosouuu. CpaBHeHHe (iuopsl U (ayHbI
MaTepuKOB U OCTPOBOB. buoreorpaduyeckune obmactu 3emun. Bunbl-sHaemukn u
PEJUKTBHI.

OMOpHUOIOTHYECKHE U CPaBHUTENBHO-MOP(HOJIOrMYECKHEe  METOAbl  H3Y4EHHUS
IBOJIIOLMU. ['€HeTHMYeckHe MEXaHU3Mbl OHBOJIIOIMM OHTOTE€HE3a M  IOSIBJICHHUSA
ABOJIIOIIMOHHBIX HOBIIECTB. ['OMOJIOTHYHBIE M aHAJIOTHYHbIE OpraHbl. PyaumeHTapHbie
Opranbl ¥  aTaBU3Mbl.  MOJIEKYJIspHO-TEHETHUYECKHe,  OHOXMMHUYECKHE U
MaTeMaTHYeCKUe METO/bl U3Y4eHHUs 3BOMIONUH. ['oMonornynbie reHsl. CoBpeMeHHbIe
METOABl TOCTPOCHUS (DUIOTEHETHUECKUX JE€peBbEB. XPOMOCOMHBIE MYTAIlMM U




ABOJIIOLIMSI TEHOMOB.
OOmue 3akoHOMEpHOCTH (MpaBWia) SBOMIONUU. HeoOpaTMMOCTh  IBOJIOIIHH.
AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB 3BOJIIOIINH

6.4

Hayunble rumote3bl MpOUCXOXACHUS KM3HM Ha 3emuie. AOHMOreHe3 U IMaHCHEPMHUS.
JloHayuHbl€ MpPEACTABICHUS O 3apOKICHMM JKU3HM (KpeauuoHusMm). l'umoresa
MIOCTOSIHHOTO CaMO3apOXkICeHUs KU3HU U ee ompoBepkeHue ombitamu @O. Pemu, JI.
Cnamnannanuy, JI. [Tacrepa. [IpoucxoxkaeHue )U3HU U aCTPOOUOIIOTHS.

OcHoBHbIE 3Tambl HeopraHuyeckoil »sBomoonuu. Ilnanerapnas (reosoruyeckas)
9BOJIIOLIMSL. XUMHMUECKash 3BOIIOLUSA. AOMOI€HHbBIN CUHTE3 OpPraHUYECKHUX BELIECTB U3
Heoprannuecknx. Ombir C. Mwuiepa u I'. HOpu. OOpa3oBaHue MOIMMEPOB W3
moHomepoB. KoarepatHast runoreza A.M. Onapuna, runore3a nepBUYHOrO OyJIbOHA
JIx. XonaeitHa, renetudeckas runore3a I'. Memiepa. Pu6o3umsr (T. YUek) u rumnoresa
"mupa PHK" V. I'un6epra. @opmupoBanre MeMOpaH U BOSHUKHOBEHHE MTPOTOKIIETKH.
Uctopuss 3emnanm u MeTolpl ee wu3ydeHus. lckomaemble OpraHMYECKHE OCTATKH.
I'eoxpononorust m ee wmeronbl. OTHOcUTENbHAsT W aOCONMIOTHAS TE€OXPOHOJIOTHS.
I'eoxpoHonoruueckas mKasna: 0Hbl, SPbI, IEPUOIBI, FTOXH.

HavanpHble sTansl oprannyeckoil 3Bostonuu. [losBaeHne 1 3BOIONMS IEPBBIX KIETOK.
OBomronusi  Metabonu3ma. Bo3HUMKHOBEHHE TeEpBbIX dKocucteM. CoBpeMEHHbIE
MUKpOOHBIE OMOIJICHKH KaK aHaJor MepBbIX Ha 3emiie coobmiecTB. CTPOMATONHUTHI.
[TpokapuoTHI ¥ 3YKapPUOTHI.

[TpoucxoxaeHne sykapuoT (CuMOnoreHe3). DBONONMOHHOE MPOUCXOKICHHE BUPYCOB.
[IpoucxoxaeHne MHOTOKIETOYHBIX OpPraHU3MOB. BO3HHMKHOBEHHE OCHOBHBIX TIPYIII
MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tamnbl 3BOJIOLUU BBICHIMX pacTeHHil. OCHOBHBIE apoMOP(O3bl pACTCHHIA.
Beixon pacrennii Ha cymry. [losiBiIeHHE CLIOPOBBIX PACTEHUM U 3aBOEBAHUE UMU CYILIH.
Cemennble pactenus. [IporcxoxaeHne NBETKOBBIX PACTEHUH.

OCHOBHBIE 3Tarnbl BOJIIONUU KUBOTHOTO MHpa. OCHOBHBIE apOMOP(O3bI KUBOTHBIX.
Benackas dayna. KemOpuiickuil B3pbIB - MOSIBIEHHE COBPEMEHHBIX TUIOB. IlepBbie
XOpAOBble XMBOTHBIE. JKM3Hb B BOje. DBOJIOLMS MO3BOHOYHBIX. [IpoucxoxieHue
ampubuit u pentunmii. I[lpowcxoxaeHue MIEKONMUTAOMUX U NOTHUIL. [IpuHIUD
KJIF04eBOro apoMopdosa. OcBoeHre 0eCrio3BOHOYHBIMHU U TTO3BOHOYHBIMU KUBOTHBIMU
CyIIH.

Pa3BuTHe xu3HM Ha 3emiie MO dpaM U INEpHOJaM: apxeil, MpoTepo3oi, Majieo30i,
Me3030M, KaifHo30#. OOImas XapakTepucTUKa KIMMaTa M TeoJOrMYECKUX MpOLECCOB.
[losiBieHHe M paclBET XapaKTEpHBIX OPraHU3MOB. YTJIE00pa30BaHUE: €ro YCIOBUS U
BJIMSIHME Ha ra30BbIil cOCTaB aTMOC(EpHI.

MaccoBble BBIMUPaHHS - 9KOJIOTMYECKHUEe KPU3UCHI Tpouuioro. [IpuunHbl U ciaencTBus
MaccOBBIX BIMUpaHUil. COBpeMEHHBIH 3KOJIOIMYECKH KPU3UC, €r0 0COOEHHOCTH

6.5

Paspnenst w 3agaum  anTponosoruu. Meronsl  a”Tpononorud. CTaHOBIEHHE
MIpe/ICTaBICHUH O MPOUCXO0XKIeHUH ueroBeka. CoBpeMeHHbIE HayYHbIE TEOPUH.
CxoncTBo 4enoBeka C KMBOTHBIMU. (CHCTEMaTHMYECKOE IIOJIOKEHHE 4YEJIOBEKA.
CBuieTenbCcTBa CXOJCTBA YEJIOBEKA C KMUBOTHBIMU: CPABHUTEIHLHO-MOP(OIOTHUECKHE,
sMOpHoIoruyeckue, pu3nonoro-OnoxuMuyeckue, nopeaeHdeckne. OTIUYMs 4eaoBeKa
OT *XHUBOTHBIX. [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 COLMANIBHBIX (PAKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHbBIE CTAaIUU AHTPONOreHe3a. ABCTPAJIONUTEKU - JABYHOTHE MPEIKU JHOACH.




UYenoBek yMenblid, MEpBbIE U3TOTOBJICHUSA OPYAUW Tpynaa. YemoBek MpAMOXOMSIIIMN 1
NEepBbI BbIXOA JtoAei 3a mpenensl Adpuku. YenoBek reiaensOeprckuii - oOuIuii
IIPEIOK  HEAHIEPTAIbCKOTO  4YEJIIOBEKa M 4YeJIOoBeKa  pa3ymHoro. Yesosek
HEAHJEPTAIbCKUNA KakK BHUJ JIOJEH XOJIOAHOrO KiuMara. YesnoBek pa3yMHBIM
COBPEMEHHOI'0 THIIA, JIEHUCOBCKUN YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a IIpeaeiIaMu
Adpuxmu.

DOBOJIIOLUS COBPEMEHHOT0 4esoBeka. EcTecTBeHHBIN 0TOOp B MONYJALMSIX YesOBEKa.
MyTtanuoHHbIi mpouecc u nonumMopdusMm. [lomynsunoHHbIE BOJHBI, Apeild TeHOB,
murpanus u "3ppext ocHoBaTelsA" B HOMYJIALUSAX COBPEMEHHOIO YeJIOBEKa.
UYenoseueckue packl. [lonstue o pace. bonbliue pacel: eBponeouiHas (€Bpazuiickas),
aBCTpaJlo-HerpouHas (PKBaTOpUalbHAs), MOHIOJIOMIHAS (A3MATCKO-aMEPUKAHCKAas).
Bpems m nmyrtu pacceneHus 4eioBeKa IO IUIaHeTe. ENMHCTBO 4enoBEYECKUX pac.
Hayunas HecocTosITeIbHOCTh pacu3Ma. [IpHcrocOOJE€HHOCTh 4elnoBeKa K pa3HbIM
YCIIOBUSAM OKPY)KAIOILIEH cpeabl. BiusHue reorpaduueckoii cpensl U Apeiida reHoB Ha
MOPGOJIOTHIO U (PU3HOJIOTHIO YeTTOBEKA

7 DKocHCcTeMBI U IPUCYILIME UM 3aKOHOMEPHOCTHU
7.1 Paznensl u 3agaun skosnoruu. CBsi3b 3KOJIOTMHU C IPYTUMHU HAyKaMH.
MeTtopl 3kosorun. [lonesbie HaOMOAEHUS. DKCIIEPUMEHTHI B 3KOJIOTHUU: IPUPOIHBIE U
nabopaTopHble. MojenupoBaHue B 3KOJIOIMH. MOHMTOPUHI OKpYXarollled cpelibl:
JIOKAJIbHBIN, PETUOHAIBHBIA U TI00aTbHBIN
7.2 Okonorndyeckue (GakTOpsl M 3aKOHOMEpHOCTH WX JeictBus.  Kiaccuduxanms

HKOJIOTHYECKUX (AKTOpOB: abuoTHyecKHe, OMOTHYECKHE, aHTpomoreHHsle. OOmue
3aKOHOMEPHOCTH JeHcTBUsl sKonoruueckux (akropos. IlpaBuno munumyma (K.
Mmnpenrens, ). Jlubux). TonepaHTHOCTb. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnueckue Qaxroppl. CBeT Kak 3Kosorndyeckuit ¢akrop. /[leiicTBue paszHbIX
Y4acTKOB COJIHEYHOI'O CIEKTpa Ha OpPraHU3Mbl. DKOJOTHYECKHE T'PYMIbl PACTEHUH U
KUBOTHBIX II0 OTHOWIEHWIO K cBeTy. CurHaipHass poib cBera. Doromepuonusm.
TemnepaTtypa kak skosiornueckui Qaxrtop. JlelicTBue TeMmmeparypbl Ha OpraHU3MBI.
IToiKnIOTEPMHBIE M TOMOMOTEPMHBIE OpraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE
OpraHHU3MBI.

BrnaxxHocTh Kak skojoruyeckuit gpaxtop. [Iprcrnocobnennst pacTeHuit K noaaepKaHuio
BoAHoro Oamanca. Krnaccudukanus pacTeHM 1O  OTHOIIEHHIO K  BOJE.
ITpucnocobaeHns KUBOTHBIX K MN3BMEHEHHIO BOJAHOTO PEKUMA.

Cpenbl oOUTaHuSl OpPraHU3MOB: BOJHAs, HA3€MHO-BO3IyIlIHAs, TOYBEHHAs, TTyOUHHAas
MOJINOYBEHHAs, BHYTpHOpPraHu3MeHHas. PU3UKO-XMMHYECKHE OCOOCHHOCTH Cpel
oOuTaHus opranu3moB. [Ipucrnoco6ienrs opraHu3MoB K )KM3HH B Pa3HbIX Cpeaax.
buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMBL. CyTOUHBIE M TOJWYHBIE
puTtMbL. [Iprcrnoco6ieHHOCTh OPraHu3MOB K C€30HHBIM U3MEHEHUSIM YCIIOBUH JKU3HHU.
XKuznennsie popmbl opranuzmoB. [loHsTre o xu3HeHHOH (opme. KuzneHHbIE HOPMBI
pacTeHuii: JepeBbs, KyCTapHUKH, KYCTApHUYKH, MHOTOJIETHHE TPaBbl, OJHOJETHHE
TpaBbl. JKu3HeHHBIE (OPMBI >KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI, a3pPOOHOHTHI.
Oco0eHHOCTH CTPOEHUS U 00pa3a KHU3HU.

buornueckue Qakroppl. Buasl OHOTHUECKMX B3aMMOAEHCTBHM: KOHKYpPEHIIMS,
XHUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapasutusm, Koomepauus, MyTyaau3M,
KOMMEHCAJIN3M (KBapTUPAHTCTBO, HaXJ1eOHUYECTBO). Herpoduueckue
B3auMOJIeICTBUS (Tonnueckue, ¢popudeckue, padpuueckue). 3HaueHHE OMOTUYECKUX
B3aMMOJICHCTBUI Ul CYyIIECTBOBaHHMsS OpraHM3MOB B cpene oOutanus. [lpuHimn




KOHKYPCHTHOI'O UCKJTFOUCHUA

7.3

DKOJIOTHYECKUE XapaKTePUCTUKH monysnuu. llomynsmus kak Ouonoruveckas
cucrema. Ponb HEOTHOPOMHOCTH cpeabl, (U3MYECKUX OaphepoB U OCOOECHHOCTEM
OuoJorMM BHJAOB B (POPMUPOBAHWUU TPOCTPAHCTBEHHOW CTPYKTYPHI IOMYJISIIHH.
OcHOBHBIE TIOKA3aTeNX MOMYJSALUNA: YACIEHHOCTh, TUIOTHOCTh, BO3pacTHasl U IOJIOBas
CTPYKTYpa, pOXKIAEMOCTb, MPUPOCT, TEMIT pOCTa, CMEPTHOCTb, MUTPALIUS.
DKoJioruueckasi CTpykrypa nonysnuu. OLeHKa YUCIEHHOCTH nonysiuu. lunamuka
MOMYJISAUUA U €€ peryisiuusa. buotnueckuil moTeHIUAI nonyasiuu. MojaenrupoBaHue
JUHAMUKH nonyisiiuu. Kpubie pocta 4iclieHHOCTH nonyssiiuu. KprBbie BBDKUBAHMUS.
Perynsmus yuciaeHHOCTH MOMYJISAIUNA: POIb (PAKTOPOB, 3aBUCSIINX U HE 3aBUCALIUX OT
IUIOTHOCTU. DKOJIOTHYECKHE CTpaTeruu BUA0B (r- u K-ctparerun).

[Tonstue 00 sKoJOrMUecKOW HHIIE BuUia. MecrooOutanue. MHoOromepHass MOICIb
skojornyeckod Humu Jk.M. XarumHcona. Pasmepsl 3KOJIOrMYECKOM HUIIM.
[ToreHmmanpHas 1 peaiu30BaHHAs HUILIH.

Bupn kak cucrema nonyisinuid. Apeansl BUJIOB. BUIbI U MX KU3HEHHBIE CTPATETUH.
3aKOHOMEpPHOCTH TMOBEJACHUS M MUIpAllMi >KUBOTHBIX. bHOJIOTHMYECKHE WHBAa3UU
qy>KEPOJIHBIX BHOB

7.4

CooOmiectBa opranu3MoB. buoiieHo3 u ero crpykrypa. CBsi3u Mexy OopraHu3MaMu B
OuoneHo3e. Jkocuctema Kak otkpeitas cucrema (A.x. Tencnu). OyHKIIMOHATBHBIE
OJIOKM OpraHW3MOB B JKOCHCTEME: MPOJYIEHThI, KOHCYMEHTBHI, pPEIYICHTHIL
Tpoduueckue ypoBuu. Tpoduueckue nenu u cetu. AOGHOTHYECKHE OJIOKH IKOCHCTEM.
[TouBBI U WITBI B 9KOCUCTEMAaX. KpyroBOpoOT BEIMIECTB U TOTOK SHEPTHH B IKOCHUCTEME.
OcHoBHbBIE TMOKa3aTean »KOCHCTeMBl. buomacca ©u TPOAYKIHS. IKOJIOTMYECKHE
MUPAMHUJIBI YUCEN, OMOMACCHI U DHEPTHH.

HampaBrienHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB - CyKieccud. llepBuuHble u
BTOPUYHBIC CYKIIECCUU U WX MPUINHBL. AHTPOTIOTCHHBIC BO3JICHCTBUS HA CYKIICCCHH.
KnumakcHoe coobmiectBo. buopasHooOpasue W MOIHOTa KpPYroBOpOTa BEIIECTB -
OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[Ipupoanbie  5KOCHUCTEMBL.  AHTPONOTEHHBIE  HKOCHUCTEMBI.  ATpPOIKOCUCTEMA.
ArporieHos. Pazmaus Mexay aHTpONIOTeHHBIMU U TIPUPOTHBIMHA YKOCHCTEMAaMHU.
Ypboskocuctembl. OCHOBHBIE KOMIOHEHTHI ypOoakocucteM. [oponckas d¢uopa u
(dayna. CunHaHTpomm3zanusi TOpojckod (ayHbel. buomorndeckoe u X034HWCTBEHHOE
3HAUEHUE arpodKOCHCTEM U ypOOIKOCHCTEM. 3aKOHOMEPHOCTH (OPMUPOBAHUS
OCHOBHBIX B3aUMO/JICHCTBUI OPTraHU3MOB B SKOCUCTEMAX.

[lepeHoC SHEPruuM U BEUIECTB MEXKAY CMEXKHBIMH HKOCHCTEMaMHU. YCTOWYUBOCTH
OpPTraHW3MOB, TIOMYJISAIUNA ¥ SKOCHCTEM B YCIIOBUSX ©CTECTBEHHBIX W aHTPOITOTEHHBIX
BO3JEHUCTBUHI

7.5

buocdepa - obmerianerapHast 000s0uka 3eMiH, TJ€ CYIECTBYET MM CyIIECTBOBANA
xu3Hb. Ydenue B.M. Bepuaackoro o 6mochepe. Obnmactu Ouochepsl U ee cOCTas.
JXusoe BemecTBO 6MOChEPHI U €ro PyHKIUH.

3aKOHOMEPHOCTH  cyllecTBoBaHMsI Ouocdepbl. OcobOeHHocTH Ouocdepbl  Kak
rino0anbHOM sKocucTeMbl. JlMHamuueckoe paBHOBecue B Ouocgepe. KpyroBopoTs
BELIECTB M OMOreoXMMHUEcKHe HMKIbI (yriiepoja, a3oTa). PUTMUYHOCTH sIBIEHUH B
ouocdepe.

3oHanbHOCTh Ouocdepsl. [lonstre o O6mome. OCHOBHbIE OMOMBI CYyIIM: TYHIpA,
XBOWHBIE Jieca, CMEIIaHHbIe U IIUPOKOIUCTBEHHBIE JIeCa, CTENH, CABAHHBI, ITYCTHIHH,
TPOMUYECKHUE Jieca, BHICOKOrophbs. Kiumar, pacTUTENbHBIA U )KUBOTHBIA MUpP OHOMOB
CyLIH.




CTpykTypa W (YHKIHS JKHBBIX CHCTEM, OIIGHKA HMX PECYpCHOrO MOTCHIHAaNa M
OouochepHbIX QyHKIUI

7.6

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

AHTpOIIOTEHHOE BO3JCHCTBHE Ha pPAaCTUTENIbHBIN W KUBOTHBIA Mup. OxpaHa
pPacTUTENBHOTO M >KUBOTHOro Mupa. OCHOBHBIE TNPUHIUIBI OXpaHbl MPHUPOJBIL.
Kpacubie kauru. Oco6o oxpansiemslie npupoausie Tepputopun (OOIIT).
Borannueckue caapl U 300J0THYECKHIE TAPKU.

OcCHOBHbIE NPUHLMIIBI  YCTOMYMBOI'O  pPa3BUTHUSI  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., Pyonos A.M. u
apyrue /Ilox pen. Ilaceunuka B.B., Akunonepnoe o6mectBo «M3nareascTBo
«IIpocBemeHue»

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M. u
apyrue /Ilox pen. [laceunuka B.B., Akironepaoe o0miectBo «M31atenbcTBo

«HpOCBCHICHI/Ie»

METOJUYECKHUE MATEPHUAJIBI I 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

bubanorexa LIOK https://m.edsoo.ru/

Bupryansnas naboparopust https://content.edsoo.ru/lab/subject/1/

Ypoxku ouomoruu vHa PO https://resh.edu.ru/subject/5/

DEeKTPOHHBIN OaHK 3aJJaHUM JUI OLlEeHKU (YHKIMOHAIBHON IPaMOTHOCTH
https://fg.resh.edu.ru/

BIIP ET'D 6uonorus https://vpr-ege.ru/vpr/11-klass

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

S cnam EI'D. Buomorus https://lecta.ru/ege/



https://vpr-ege.ru/vpr/11-klass
https://fipi.ru/ege/otkrytyy-bank-zadaniy-ege
https://lecta.ru/ege/

