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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusi»  coctaBmwiM: KoHuentyaiabHele mnonoxeHus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJN€H, ColIepKaHUs, pPe3yJbTaToB OOy4YEeHHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKY BBITYCKHUKOB, TOJIOKEHUS 00 OOIIMX LIENAX U
OPUHIIMIAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMbI CPEIHETro
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOXKEHHUS O
cnenuguke OMOJIOTHH, €€ 3HAUEHUHU B MMO3HAHUM KUBOUM MPUPOJbI U 00ECIIeYeHUN
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBlIeHHWE O IesIx, 00 oOmiei
CTpaTeru OOy4YeHHs, BOCHUTAHMUS M PA3BUTUS OOYYAIOIIMXCS CpPEICTBAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJIEp)KaHUE, €ro CTPYKTypy, pacupeneiieHue 1o paszienaM M Temaw,
PEKOMEHTyeMYIO TOCJIeI0BATEILHOCTh U3YUYEHUsI YUYEOHOr0 MaTepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBS3€H, JOTUKH 00pa30BaTEIHLHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nmnporpaMmMme mo OHONIOTMHM TaKXe YUYUTHIBAIOTCS TpPeOOBAaHUS K
IUIAHUPYEMBIM JIMYHOCTHBIM, METANpeIMETHBIM W MPEAMETHBIM pe3yJbTaTaM
oOyyeHus B (QOPMHUpPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-TIO3HABATEIbLHOM
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
MPUHIIMI TPEEMCTBEHHOCTH B M3yYe€HUM OWOJOrMu, Ojarojapss yemy B Hel
MPOCMATPUBACTCS HANPABICHHOCTh HA pPa3BUTUE 3HAHWUMW, CBSI3aHHBIX C
bopMHpOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpaze *Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpYKalollled MNPUpPOIHON cpee.
[ToaToMy Hapsimy ¢ u3yueHueMm OOIEeOMOTOTUYECKUX TEOPHUH, a TaKXkKe 3HAHHUM O
CTPOEHHUH >KUBBIX CHCTEM PA3HOTO PaHTa M CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOILIECCOB B MPOrpaMMme Mo OMOJIOTHH YAEJIEHO BHUMAHUE UCIOJIb30BAHUIO
MOJIYYCHHBIX 3HAHUH B TTOBCEIHEBHOM KU3HM JUISI PEIICHHS TTPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TMPO(QUIAKTHKNA HACIEACTBEHHBIX 3a00JIEBaHMI YETOBEKA, MEIUKO-
TEHETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTMYECKHU
[eJIecO00pa3HOro TMOBEACHUA B OKpY)KAIOIIeH NPUPOIHON cpeae, aHalu3a
BIIUSIHUS XO3SUCTBEHHOW JESTENBHOCTH YEJIOBEKa Ha COCTOSHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKIIATHON HAMPaBIEHHOCTH
yaeOHoro mpenMera «buosorus» MpOIUKTOBAHO HEOOXOIUMOCTBIO 00eCIIeueHus



YCIOBUH ISl pEIICHUs OJJHOM M3 aKTyalIbHBIX 3a]a4 MIKOJbHOTO OHOJIOTUYECKOTO
oOpa3oBaHMs, KOTOpas mpeAmnojaraeT (QopMUpOBaHHE Yy  OOYyUYaIOIIUXCS
CIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero oOIero o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYYAIOMIMXCS MPEICTaBICHUNA O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IaeT 3HaHHUS O KUBOH MpHUpoje, e
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUHU, CO3HAET
yCIOBUSI  JJIs:  TO3HaHUS  3aKOHOB  JKUBOM  MpUPOIbI, (OPMHUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pOBOTO M 0Oe€30macHoOro obpasa
KU3HH, SKOJIOTHYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHHUS K KUBOM MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHre OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  oOmero o0pa3oBaHMs, COLMAIM3ALUU
oOyuaromuxcs. M3ydyenne Ouosorun odecnednBaeT yciaoBHs sl (hOPMUPOBAHUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbl, CHOCOOCTBYET HMHTETpallMi OWOJOTMYECKUX 3HAHUM C
IPEJICTaBICHUSMH U3 APYTUX YYEOHBIX MPEIMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeJHA3HAYCHUM y4eOHOro IMpeamMera
«buonorus» COCTaBUIM OCHOBY /i ONpENENeHUus IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €ro COAEp’KaHUsA, MPEACTaBICHHOr0 B Mporpamme 1o
OHnoNIOTHN.

Otb6op coxepxkanus ydeOHOro mpeamera «buosorus» Ha 6a30BOM YypOBHE
OCYIIECTBIEH C MO3UIMHM KyJIbTypOCOOOpPA3HOTO MOJIXO0Ja, B COOTBETCTBUHU C
KOTOPbIM OO0y4aroluecs: JOJKHbI OCBOMTh 3HAHUS M YMEHHUSA, 3HAYUMBIE IS
dbopmupoBaHusi 00IIEH KYyJbTYphl, OMNpPEACISIIONIME aJCKBaTHOE IOBEICHUE
YEeJIOBEKa B OKPYIKAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUeCKoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAHUU
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsI, KOTOPbIE CITY>KAaT OCHOBOM 71l POpMUpOBaHUS
IIPEJCTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHM3aluu
OMOJIOrMYecKOro 00pa3oBaHMsL.

CTpykTypupoBaHHE cCOACpX)aHUS y4yeOHOro Marepuajsa B MPOTrpaMMe I10
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPObI, O €€ YPOBHEBON OpraHU3aluu U
HBOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKTYype yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOLINE COAEPKATENbHbIE TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak



Oononornyeckas cuctema», «CucreMa M MHOTOOOpa3we OpPraHUYECKOTO MHPaAY,
«IBOJIOLUS KUBOU MPUPOJBD», « IKOCUCTEMBI U MPUCYIIIUE UM 3aKOHOMEPHOCTH.

Llenp m3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YPOBHE —
OBJIaJIcHHE  OOy4YalOIIMMHUCS  3HAaHUSIMU O  CTPYKTYPHO-(DYHKIIMOHAILHOMN
OpraHu3allid JKUBBIX CHUCTEM pa3HOrO0 paHra M NPUOOPETEHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUU B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUS PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTikenue 1enu u3ydeHusi yueoHoro npeamera «buonorus» Ha 6azoBom
YpOBHE 00€CTIEUMBACTCS PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBWIaX, CIyKaIIUX OCHOBOM
11 (OpMUPOBaHUS MPENICTABICHUNM O €CTECTBEHHO-HAYYHOW KapTHHE MHUpa, O
METO/IaX HAyYHOTO MO3HAHUS, CTPOCHUU, MHOTOOOpa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM Pa3HOr0 YPOBHSI OpraHU3alluy, BbIAAIOIIUXCA OTKPBITUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUEe Yy OOYYaIOIIMXCS TMO3HABATEIbHBIX, WHTEIUICKTYyIbHBIX WU
TBOPYECKUX CHOCOOHOCTEH B MPOIIECCE aHalu3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMY HAYYHBIX B3IJISIIOB, WIEH M MOIXOJ0B K W3YYEHHUIO KUBBIX CHCTEM
Pa3HOr0 YPOBHSI OpraHU3alluy;

CTAaHOBJICHHE Yy oOOydaroumxcst oO0meil KyJabTypbl, (YHKIHOHAJIBHOM
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATH U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa KUBOW MPUPOABI HA OCHOBAHUM 3HAHUN W OMNbITA, MOJYYECHHBIX MPHU
M3y4YeHUH OMOJIOTHH;

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

BOCMIUTaHUE YOEKIAEHHOCTH B BO3MOKHOCTH TO3HAHHS YETOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OSPEIKHOTO OTHOIICHUS K HEeH, COOIIOICHUS ATHICCKHUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIINICHUS YPOBHS
AKOJIOTUYECKOHN KYJIBTYPHI, 1is1 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUS;

MpUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUHN B TIOBCETHEBHOM JKU3HU TSI
OLICHKU MOCJIEACTBUM CBOEH AEATEIRHOCTH IO OTHOLIEHHIO K OKPYJKAIOIIEH cpelie,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanus «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIbHBIM YYEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMeTHOI 00nacTh « ECTeCTBEHHO-HAYUYHBIE NPEIMETHI.



Jlst m3ydenwnsi Ouojaoruu Ha 6a30BOM ypOBHE CpPEIHETO 00Iero oopa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 4gaca (1 gac B Hemenmo), B 11 kinacce — 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 HAy4dyHOW KapTHUHBI MHpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTobl TO3HAHUS KUBOUW PUPOIbI (HAOTIOICHHE, SKCTIEPUMEHT, ONIMCAaHMUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 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.

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydenusi ouosoruu. Otnnyuue
YKUBBIX CUCTEM OT HEOPTraHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

Tabmuubl u cxeMbl: «OCHOBHBIE MPU3HAKU JKU3HUY», «YPOBHU OpraHU3AINH
YJKUBOU TIPUPOIBI».

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKHM COCTaB KIIETKH. XHMHUYECKHE BJIEMEHTBHI: MaKpPOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

OyHKIMM BOABI U MHHEpaJIbHBIX BelIeCTB B KkieTke. llommepxanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
HezaMeHnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBIM COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAS CTPYKTypa). XHUMHUYECKHE CBoOWcTBa OeikoB. buonoruueckue
byHKIIUU OETKOB.



depmenTtsl — Owuonormyeckue Karanm3atopbl. CtpoeHue (QepmeHTa:
aKTUBHBIM IIEHTp, cyOcTpatHas crneunduunocts. KodepmeHnTsl. ButamuHsbl
OTnuunst epMEHTOB OT HEOPTAHUYECKUX KaTaTu3aTOPOB.

VYraeBoasl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a ©  Je30KCHpH003a),
aucaxapuapl  (caxaposa, JakTo3a) U IoaMcaxapuipl  (Kpaxmai, TIJIMKOIEH,
HesToa03a). buonornueckue GyHKIUU YTII€BOOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
rusipooOHble cBoiicTBa. buonornueckue ¢Qynkumn gunuaoB. CpaBHeHue
YIJ€BOJIOB, OEIKOB U JIUIMHUI0B KaK HCTOUHUKOB YHEPTHUH.

HyxneunoBeie kucnotel: JHK wu PHK. Hykneotuaslt — MOHOMEpHI
HyKJIeMHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JAHK. Ctpoenne nu pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosorus — Hayka o kierke. Knerounas teopust — npuMep B3auMOJIEUCTBUS
uzaen u (akToB B HAYYHOM MO3HAHUHU. MEeTO/Ibl U3YyUEHUS KIETKH.

Knerka kak mnenoctHas >xuBasg cucrteMa. OOme NpU3HAKH —KJIETOK:
3aMKHyTas HapykHasi memOpana, moiiekyael JIHK kak renernueckuil ammapar,
CUCTEMa CUHTE3a OelKa.

Tunsl KIETOK: »yKapuoTHueckas U Mpokapuoruyeckas. (OcoOeHHOCTH
CTpOEHHUsI TMPOKApHOTUYECKON KieTku. Kierounas crenka Oaktepuii. CTtpoeHwue
AYKAPUOTUYECKON KJIETKU. OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOM H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTE€HKA, INIMKOKAIMKC, MX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opranounbl kietku: JIIC, ammapat ['onbmxw,
an30combl. [loyaBTOHOMHBIE OPraHOMIbl KJIETKU: MHUTOXOHIPHH, TUIACTUIBI.
[IpoucxoxxkneHne MUTOXOHApHM u Tactuia. Bunel minactun. HememOpanHbie
OpPraHoOU/Abl KJETKU: PHUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJH, PECHUYKH,
KIyTUKHA. QyHKIIMN OPraHOM0B KIETKU. BKiItoueHus.

Anpo — perynaropHbslid 1eHTp kieTku. CTpoeHue sapa: sjaepHas o00JI0UKa,
KapuoIuiazMa, XpoMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdleMoHCcTpaum:

[Toptpetsl: A. JleBenryk, P. I'yk, T. lllann, M. lllneiaen, P. Bupxos, Jx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammsbl:  «PacnpeneneHue XUMHUYECKHX JJEMEHTOB B HEXUBOHU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmupl u cxemsl: «llepuoanueckas Tabnuia XUMHUYECKHX AIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BObY, «buocunres 6enka», « CTpoeHHe MOJIEKYJIIbI OelKay,
«Ctpoenue pepmentay, «Hyknennosbie kucnotsl. JJHK», «CtpoeHne mMonexyiibl



AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOEHHE >KMBOTHOM KIIETKH,
«CTpoeHue pacTUTEIbHOU KIETKN», «CTpoeHHe MNPOKAPUOTUUECKON KIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

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

JlaGopaTopHblie ¥ NpakTUYecKue padoThbl:

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

JlabopatopHass pabota Ne 2. «M3ydyeHue CTpOeHHS KJIETOK pacCTEHUH,
YKUBOTHBIX U OaKTepuUil MOJI MUKPOCKOIIOM Ha TOTOBBIX MUKpOIMpEnaparax U HUX
OTHICAHUEY.

Tema 4. ’/Ku3HeneATeIbHOCTb KJICTKH.

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

Tumnbel oOMeHa BemecTB: aBTOTPO(DHBIN U rerepoTpodHbIii. Ponbk dhepMeHTOB
B 0OMEHE BEIIECTB U MPEBPAICHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (doTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTL (OTOCUHTE3a. 3HAUCHUE (DOTOCHUHTE3A ISl KUZHU
Ha 3emsie. Bausinue ycnoBuii cpeqibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIMICHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPTUM B KJIETKE. OTambl JSHEPreTUYECKOro OOMEeHa.
I'mukonus. bpoxenue m ero Buabl. KHCIOpOOHOE OKHMCIIEHUE, WIH KIETOYHOE
JIbIXaHHE. OkucnurenbHOe dbochopunupoBaHue. O (HEeKTUBHOCTh
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzanmsi reHetmdeckoil mHPoOpManuu B KIETKE. | €HETWYECKUW KOJ U €ro
cBoiicTBa. Tpanckpumnuus — Matpuuabli cuHTe3 PHK. Tpancnsnus — GuocunTe3
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Ponb pubocom B
OonocuHTe3e Oenka.

Hexnetounsie ¢popmbl xu3Hu — BUpychl. ctopust otkpsitus Bupycos (. U.
HBanoBckuit). OCOOCHHOCTH CTPOCHHMS ¥ JKM3HCHHOTO IIMKJIa BUPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoaedpunuta yenopeka (BUY) — Bo3Oyautens CIIM/la.



OOpatHass ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTEerpaza.  lIpodwunakruka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

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

Tabmuupbl u cxembl: «Tunel nutanusy, «Mertadbonuzm», «MUTOXOHAPHUDY,
«OHepreTnyeckuii oomMen», «Xijopomnact», «Dorocunres», «Crpoenue JIHKY,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenue u xuzHeHHbM nuki Bupyca CIIN/]a,
0aktepuodaray, «Permmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanun «Yasoenue JIHK u Tpanckpumnimsy»,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekaromue B uHTepdaze. Pemnmukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI  PAa3MHOKEHHUS M  HUHAUBUIAYAJIBHOTO  pPa3BUTHS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum muto3a. Ilpoueccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrnYecKuid CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opmbl pa3MHOKEHUSI OPraHU3MOB: Oecrosioe U nosuoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJIICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO0Opa3oBaHue, BEre€TaTUBHOE pa3MHOKeHHe. VICKyCcCTBEHHOE KIOHUPOBAHUE
OpraHU3MOB, €r0 3HAUECHUE TSl CEJIEKIUU.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, nmpoucxonsinne Ha CTaausix Meio3sa.
[ToBenenne xpomocoM B Menose. KpoccuHrosep. bBHOJIOrMYECKUI CMBICT H
3HAYEHHUE MEHo3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs TMOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble >kene3bl: CEMEHHUKM U SIMYHUKUA. OOpa3oBaHHWE M PA3BUTHE TOJOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKa) — CHEePMAaTOre€He3 M OBOIEHES3.
Oco0OeHHOCTH CTpOEHUsl SULEKIETOK MU crepMaro30ouoB. OIUIog0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHEe (OHTOreHe3). OMOpPHOHAIIBHOE  Pa3BUTHE
(aMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOYHBIX >KUBOTHBIX:
npobneHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIb
MOCTAMOPHUOHAIBHOTO PAa3BUTHA: MpsIMOE, Hempsimoe (IMYMHOYHOE). BriusHue



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

Poct u pasButue pactrenuii. OHTOreHE3 IBETKOBOTO PACTCHUS: CTPOCHHUE
CEMEHH, CTAJINM Pa3BUTHUSL.

JdeMoHCcTpanuu:

Tabmuet 1 cxembl: «Dopmbl pa3MHOXKEHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHui», «BereratTuBHOE pa3sMHOKEHUE
pactenuitn, «J/lemenue kneTku Oaktepuit», «CTpOE€HHE TIOJIOBBIX KIIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemmukauus JHK», «Mutos»,
«Menos», «IIpsmoe u HenpsAmMoe pa3BUTHEY, «] aMETOTreHe3 y MIICKOIMUTAIOIINX U
4eI0BEeKa», «OCHOBHBIE CTAJIMU OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmaTo3ouasbl
MJICKOIIUTAIOMIETOY, «SIHleKIeTka MieKonuTarouero», «KapuoknuHes B KieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJeb-anIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiompeHue MuTO3a B KJIETKaX KOHYHKA
KOpENIKa JIyKa Ha TOTOBBIX MUKPOIIpEnaparaxy.

JlaGoparopuas pabora Ne 4. «M3ydeHme CTpOCHHS ITOJOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENaparaxj».

Tema 6. HacsiencTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[IpenMet u 3amaum reHeTuku. Mictopus pa3BUTHA T€HETUKU. Posib uTomoruu
1 SMOPHOJIOTHH B CTAHOBJICHUH TCHETUKH. BKiam poCCHUCKUX M 3apyOeKHBIX
V4EHBIX B PAa3BUTHE TEHETHUKH. METOIbl TEHETHUKH (THOPHIO0IOTHYCCKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHusl MPU3HAKOB, YCTaHOBIICHHbIE . Menaenem.
MonoruOpuiHOe CKpellMBaHUEe. 3aKOH €JIMHO0-00pa3us THOPHUAOB IIEPBOTO
nokoyieHus. IlpaBuino JOMUHUpOBaHMS. 3aKOH PACHICIJICHUS MPU3HAKOB.
['unoresa yuctoTel ramer. [1oaHOE U HEMOIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCeJOBaHUS
npu3HakoB.  lluToreHeTHMYecKWe  OCHOBBI  JUTHOPHIHOTO  CKpCIIMBAHUS.
AHanuzupyouiee ckpenmpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue TnpuszHakoB. PabGora T. Moprana mo
CLUEIUICHHOMY HACJIEIOBAaHHUIO N'eHOB. HapyleHne cueruieHusi TeHOB B pE3yJbTaTe
KPOCCHUHTOBEpA.

XpOMOCOMHasI TEOPUS HACIEACTBEHHOCTHU. | eHeTuYeCKue KapThl.



['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe mojia. AyTOCOMBI U TMOJOBBIC
XpOMOCOMBI. ['OMOramMeTrHsle M rereporameTHeie opraHu3Mmbl. HacnegoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3MeHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuuu npuszHaka. KonnuecTBEHHbIE M KaYE€CTBEHHBIE MPU3HAKH M UX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
W3MEHYMBOCTh. Meio3 W TMO0JOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTU. MyTaliMoHHasi U3MEHUYUBOCTh. Kitaccudukanys MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U MPUYMHBI MyTauuid. MyTareHHble (paKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuortun uyenoBeka. OCHOBHBIE METOABI TE€HETHKH
YeJIOBEKa: TCHECATOTHICCKNM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[M1P-ananu3a. HacnenacTtBenHble 3a0ojieBaHMsS 4YeJIOBEKAa: TI'CHHBIC OOJIC3HH,
OOJIE3HH C HACJEICTBEHHOM MpPeIpacnoyioKEeHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comatnueckue UM TreHeparuBHble MyTauuu. CTBOJOBbIC KiETKU. [IpuHIUIIBI
3I0POBOTO 00pa3a KU3HU, TUATHOCTUKHU, MPOPHIAKTUKA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHKME. 3HAUYCHUE MEAUITMHCKOMN
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. Basuios.

Tabmumet ® cxembl:  «MOHOTHOpPHIHOE  CKpCIIMBAaHWE H  €I0
LATOIE€HETUYECKAas OCHOBa», «3aKOH pACIICIUIEHUS W €ro LHUTOr€HETHYeCKas
OCHOBa», «3aKOH  YHCTOTHI  Tamer», «JurubpumHoe  CKpeluBaHHEY,
«llutonornyeckue - OCHOBbI  JAWTMOPUAHOTO  CKpeluMBaHus»,  «Mehos3y,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «['e€HeTHYeckue KapTbl pACTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka mosa», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIJIEHHOTO0 ¢ TmoioM», «KapuhoTumbl 4eloBeKa W KUBOTHBIX», «BHIbI
U3MEHUYMBOCTHY», «Moau(uKalMoHHas W3MEHYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrKa rpymm KpoBu», « MyTarimoHHas U3MEHUYHUBOCTHY.

OOopynoBaHue: MoAENU-aAMIIMKAIUA «MOHOTHOPUIHOE CKpELIMBAHUEY,
«Hemonnoe nomunupoBanue», «JurnbpugHoe ckpemuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MuUKpompemnapar «Jpo3zoduia» (Hopma, MyTanuu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEeBHOMY.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopaTtopHas pabota No 5. «/3ydeHue pe3ynbTaTOB MOHOTHOPHUIHOTO U
JUTHOPUIHOTO CKPEIUBaHUS y TPO30(HIbI HA TOTOBBIX MUKPOIIPEIapaTax.

JlabGopaTtopHnas paborta Ne 6. «M3yuenne MoauUKaIMOHHON N3MEHUNBOCTH,
IIOCTPOECHHUE BAPUALIMOHHOTO Ps/Ia U BAPUALIMOHHON KPUBOM.

JlabopaTtopHas pabora Ne 7. «AHanu3 MyTauui y Ipo30Quibl Ha TOTOBBIX
MHUKPOIIPEapaTaxy.

[Tpaktnueckast pabora Ne 2. «CocTaBieHHE U aHAIU3 POJOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

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

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbI U MHAUBUAYAJIbHBINA OTOOPHI B
CEJICKIMU PACTEHHM M JKMBOTHBIX. OLEHKa 3KCTepbepa. bBIM3KOpoACTBEHHOE
CKpemuBaHue — UHOpuAMHr. Yucras nuHus. CKpellMBaHUWE YHCTBHIX JIMHUH.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpellMBaHHE — ayTOPUIMHI.
Otrnanénnas rtubpummuzanuss U e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
IIOJIyYEHHUE IIOJIMIUIOUJIOB. JIOCTMI)KEHMsSI CEINEeKUUU pAaCTeHUM, XUBOTHBIX U
MHKPOOPraHU3MOB.

broTexHoJOrus Kak OTpaciib IMPOU3BOACTBA. ['€HHas WMH)KEHEpHUs. OTallbl
co3ganusi pexomOuHantHod JIHK wu Tpancrennsix opranuzMoB. Kierounas
uHxeHepus. Kiletounble KyapTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KIiloHHpOBaHME BBICOKOIIPOAYKTUBHBIX CEJIBCKOXO3AMCTBEHHBIX OpPTraHU3MOB.

Okonoruueckne W dTtudeckue  mpoosmempl. MO - reHeruyecku
MOU(DUITUPOBAHHBIE OPTaHU3MBI.
JlemoHcTpanumu:

[Toptpers: H. WM. BaBunos, . B. Muuypun, I'. JI. Kapneuenko, M. .
HBaHoB.

Tabmuiel m cxeMbl: Kapta «LIeHTpbl NMPOMCXOXKIACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OTnanéHHas rudpuauzamus», «Padotel akagemuka M. ®@. lBaHoBay,
«Ilomumnougus», «OO0beKTH OWoTexHONOTHNY, «KileTouHble KymbTYypHl U
KJIOHUpOBaHue», « KoHCTpynpoBaHue u nepeHOC TEHOB, XPOMOCOM).

ObopyaoBaHue: MyJISKU TUIOI0B U KOPHEIUIOAO0B TUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlabopaTtopHble M npakTHYecKHe padoThbI:

Okckypeusi «OCHOBHBIE METOJIbI M JOCTH)KEHHUS CEJEKIMH PAcTEeHUH MU
YKUBOTHBIX (Ha CEJIEKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIBITATENbHBIA  yYaCTOK, B TEIUIMYHOE XO3AUCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WK HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. DBoJIIOIIHOHHAS OHOJIOTHS.

[IpenanochUlkn BO3HUKHOBEHHUSI JBOJIOIMOHHOW TEOPHUHU. IBOJIKOLMOHHAA
Teopust U €€ MecTo B OUOJIOTHHU. BiusHue >BOMIIOIMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUH U APYTUX HAYK.

CBugerenscTBa 9BOJONUU. [laneoHTONOrMUECKUE: TMOCIEI0BATEILHOCTD
MOSIBJICHUSI BHUJIOB B MAJICOHTOJOTUYECKON JIETOMHUCH, MEpexXOAHbie (OPMBI.
buoreorpadguyeckue: cxocTBo U paznuune GpayH u GJIop MAaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA U PA3IHUUS SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. (CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIC,
pYAMMEHTApHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMHUUECKUE: CXOJICTBO
MEXaHU3MOB HACJICICTBEHHOCTH W OCHOBHBIX METAa0OJIMYECKUX MyTeH y Bcex
OpTaHU3MOB.

OpomonmonHas Teopust Y. JlapBuna. Ilpennocbliku BO3HUKHOBEHUS
napBuHU3Ma. JIBHKYIIUME CWIIBI ABOJIONWU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXXEHUE MPU OTPAHUUYEHHOCTH PECYpPCOB, HEOMpEIesEHHAs U3MEHUYHUBOCT,
O0opb0a 3a CyllleCTBOBAHKE, €CTECTBEHHBIN OTOOD).

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

MukposBostonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHA BUAOB B Mpupojae. MyTallmOHHBIN
MpoIeCC M KOMOMHATHUBHAsT M3MEHUYMBOCTh. [lomymsiiiMOHHBIE BOJHBI U Apeid
reHoB. M3oJ1ust 1 MUrpanus.

EctecTBenHbIil 0oTOOp — HampaBisiomuii ¢akrtop sBomonud. DopMbl
€CTECTBEHHOTO 0TOOpA.

[Iprcrnoco6eHHOCT, OpPraHU3MOB KakK pe3ysbTaT dBOJOIUU. [Ipumepsr
MPUCIIOCO0JICHUH Y OpraHu3MoB. ApoMop(dO3bl U UIUO-a AT TAIIUH.

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

MakpoaBomorusi.  PopMbl  IBONIOIUU:  (DUIIeTUYECKAs, JHUBEPreHTHAS,
KOHBEpreHTHas1, napasuienbHas. HeoOpaTtuMocTh 3BOTIOLHUU.

[IpoucxoxkneHue OT HeclenuaTu3upOBaHHbIX MpeakoB. [Iporpeccupyromas
crienuanu3anus. AIanTUBHAs paudalysl.

JlemoHcTpanum:



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

Tabmuis! 1 cxembl: «Pa3BuTre OpraHMYEcKOro Mupa Ha 3emiie», «3apoIbIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OopbObI  3a
cylectBoBanue», «EctecTBeHHbIN 0TOOPY», «MHOrooOpasue COpTOB pacTEHUID,
«MHoroobpasue  mopoa  KHUBOTHbIX»,  «llomymsmuu»,  «MyTtanuoHHas
U3MEHYHUBOCTB», «Apomopdo3b», «Unmoamantaummn», «OO0mas aereHepauus,
«/IBmKymne cuibl 3BofoIMn», «Kapra-cxema wapuipyra mytemectBus Y.
Hapsunay», «bopbba 3a cymecrBoBaHue», «IIpucrnocoOIeHHOCTh OPraHU3MOBY,
«['eorpaduueckoe BunooOpazoBaHue», « IKOJIOTHIECKOE BUIO0OPAa30BAHUE.

OOopyioBaHHE: KOJUJIEKIMS HACEKOMBIX C PA3JIMYHBIMU TUIIAMUA OKPACKH,
Ha0Op IUIOOB U CeMsIH, KoyuieKus «[IpuMmepsl 3alUTHBIX MPUCIIOCOOJIEHUN y
KUBOTHBIX», MOJeIb «OCHOBHBIC HAIPABICHUS IBOJIIOIUNY, 00BEMHAS MOJEIb
«CTpO€HHE rOJIOBHOTO MO3ra MO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, KoyuieKuus «DopMbl COXPaHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaxHble Tmpenaparsl «Pa3Butue Hacexkomoro», «Pa3Burtue
JSATYIIKW», MUKponpemnapat «Jlpo3oduna» (Hopma, MyTtanuu (OpMbI KPBIILEB U
OKpacKH TeJa).

JlabopaTopHbie U MpaKTHYECKHEe PAdOThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHAOB MO MOP(POIOTHUECKOMY
KPUTEPUIOY.

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

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE KU3HHU Ha 3emuie.

JloHayuyHble TpENCTaBICHHUS O 3apOXKACHMM >KU3HU. HayuyHble THMIoTe3bl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 W MaHCHepMus. XHUMHUYeCKas
3BOJIIOLIUA. AOHUOTEHHBIM CHUHTE3 OPraHMYeCKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCNEepUMEHTAIBHOE MOATBEPKACHUE XUMUUECKOM 3BOMIOIMU. HavyanbHble 3Tanbl
ouonornyeckor sBomonuu. 'nnoreza PHK-mupa. @opMupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HHUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH MU HX HBOJIOIMS.
@opMHUpPOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
npotepo3oiickass dpel. Ilaneo3olickas spa u €€ nepuoabl: KEeMOPUNUCKU,
OPAOBUKCKHUH, CHITYPUNCKHN, JEBOHCKUI, KAMEHHOYTOJIbHBIN, IEPMCKUH.

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

KaiiHo301ckass 3pa W €€ mnepuoAbl: MAJCOT€HOBBIA, HEOIE€HOBBIN,
AHTPOITOT€HOBBIM.



XapakTepucTuKa KiIuMaTa W reoJIOTMYecKUX mnpoueccoB. OCHOBHBIE 3Tallbl
HBOJIIOLIUM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHUN u
XKUBOTHBIX. [TosiBIIEHME, pacBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOTO MHpa KaK OTpaxkeHHe 3BoJIIOIUU. OCHOBHBIE
CUCTEMATUYECKHE TPYIIIbI OPraHU3MOB.

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

JBwxkymue  cuiabl  (pakrtopbl) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHYMBOCTb M  €CTECTBEHHbI 0TOOp. OOIIecTBEHHBIM o00pa3 KU3HH,
U3rOTOBIICHUE OPYAUI TpyAa, MBIIUIEHHUE, PEYb.

OCHOBHBIE CTaIMU U BETBU SBOJIIOLMU YEJIOBEKA: aBCTPAIIONUTEKH, YenoBek
yMenbld, Yemoek npsaMoxoasamui, YemoBek HeaHIEpTAIbCKHM, YenoBek
pasymHblidi. Haxonku HCKONaeMbIX OCTaTKOB, BpeMsl CYLIECTBOBaHMs, 00JacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUAlbHASs),  MOHTOJOWIHAs
(a3uaTcko-amepuKkaHckasi).  UepTsl  MPUCIOCOONEHHOCTH  MpeACTaBUTENCH
YeJIOBEUECKUX PAC K YCJIOBHUSAM CYIIECTBOBAHMS. EJMHCTBO 4YENOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpetsl: ®@. Penu, JI. Tlactep, A. . Onapun, C. Muwmuiep, I'. FOpu, 4.
JlapBuH.

Tabmuupel 1 cxembl: «Bo3nukHOBeHHe COJIHEYHOM CHCTEMBI», «Pa3BuTHe
opraHudeckoro Mupa», «PacturenbHas kineTka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kinerka», «CoBpeMEHHash CHUCTEMa OpPraHUYECKOro MUy,
«CpaBHEHHE aHATOMHYECKMX 4YEepT CTPOCHHUS YeJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsH», «OCHOBHbIE MeCTa TMAaJCOHTOJOTUYECKUX  HAXOJOK  TMPEIKOB
COBPEMEHHOI0 4YeJIOBEKa», «/lpeBHenmme moam», «peBuue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeuecKkrue pach».

O6opynoBanue:  Mymsku  «I[Ipoucxoxxaenne — denoBeka»  (OFOCTHI
aBCTpAJIONUTEKA, MUTEKAHTPOIa, HEaHJEpTalblla, KPOMAaHbOHIIA), CIICTIKA WIU
M300pKEHHUST KAMEHHBIX OpYJIud TEpPBOOBITHOTO YeIOBeKa (KaMHH-YOIIIEPHI,
pyowna, ckpebiia), TEOXpPOHOJOTHYECKas Taliuna, KouieKuus «DopMel
COXPAaHHOCTH UCKONAEMBbIX )KUBOTHBIX M PACTCHUIN.

JlabopaTtopHble U NpaKkTHYecKHe padoThI:

[TpakTrueckast padora Ne 1. «/3yuenne uckonaemMpIx OCTaTKOB PaCTCHUN U
YKUBOTHBIX B KOJIJICKIIUSIX).



OKCKypcHsl «IBOJIOLUSA OPraHUYECKOro Mupa Ha 3emie» (B €CTECTBEHHO-
HAy4YHBIM WIH KPAEBEAUECKUI My3€il).

Tema 3. Opranu3mMsbl 4 OKpYy:KawIlas cpeaa.

DKoJOorus KaK HayKa. 3ajauu U pa3feibl SKOJIOTUHA. MEeToAbl SKOJIOTHYECKUX
UCCIIENOBAaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYyIIHAs, MOYBEHHA,
BHYTPHOPIaHU3MEHHAS.

Oxonornueckue (axropel. Knaccudukanusa skonoruueckux (HakTOpOB:
abnotuyeckue, OWMOTHYECKHE U AaHTPOIOTreHHbIe. JIeHCTBHE HSKOJOTUYECKHUX
(akTOpOB HA OPraHU3MBI.

AOuoTtnueckue (hakTophl: CBET, TEMIIEPATypa, BIAKHOCTb. DOTONEPUOAU3M.
[Ipucnocobnenusi OpraHU3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buonornyeckne puTMsl.

buotnueckue (bakTopBhl. Buner OMOTUYECKUX B3aUMOJICHUCTBUN:
KOHKYPEHIUS, XUIIHUYECTBO, CUMONO03 U ero (opmel. Ilapasutusm, koomnepaus,
MyTyaju3M, KOMMEHCAJINW3M (KBapTHPAHCTBO, HAaXJECOHUYECTBO). AMEHCAIH3M,
HEUTpau3M. 3HAaueHHE OWMOTHUYECKUMX B3aUMOJEHCTBUW [UJISl CYIIECTBOBAHUS
OpPraHK3MOB B IIPUPOJHBIX COOOIIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKK nomyisauuu. (OCHOBHBIE IIOKA3aTENH
NOMYJSIMUA: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTb, CMEpPTHOCTb, MPHUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JdeMoHCTpauu:

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

Tabmunpl u cxembl: kapTa «[Ipuponnsie 30Hb1 3eman», «Cpeapl oOUTaHUS
Opranu3moBy», «@otonepuoausm», «llomymsauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJSAUUNA UHPY30puu-TyPenbkny, «Iluiesbie nenm.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabopaTtopHnas paborta Ne 3. «Mopdonorndeckne 0COOEHHOCTH PaCTEHUN U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusHre cBeTa Ha pOoCT U pa3BUTHE YEPEHKOB
KOJIeycay.

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

Tema 4. Coo0mecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooO1iecTBO OpraHu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBasd,
MPOCTPaHCTBEeHHAsA, Tpoduueckas (mumieBas). Buapl-momuHanTtel. CBsizu B
OHOLIEHO3E.

DKkoJorudeckne CHucTeMbl (dKocuctembl). [loHsiTue 00 »sKOcHCcTeMe W
ouoreorieHoze. DYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI: TMPOIYILIEHTHI,



KOHCYMEHTHI, PeAYIeHThl. KpyroBopoT BEMIECTB 1 MOTOK DHEPTUU B IKOCHUCTEME.
Tpoduueckne (mumeBble) YPOBHHU OKOCHUCTEMBI. [lwimieBple 1€ W CETH.
OcCHOBHBIE TOKa3aTeIM HKOCHCTEMBI: OmoMacca, MNPOAYKIHSA. IKOJIOTUUECKHUE
nupamMubl: TPOAYKIHU, YHCICHHOCTH, Ouomaccel. CBOMCTBA 3KOCHCTEM:
YCTOMYMBOCTb, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[TpuponHbie PKOCHUCTEMBI. DKOCUCTEMBI 03P M PEeK. DKOCHCTEMa XBOMHOTO
WA TTUPOKOJIMCTBEHHOTO Jieca.

AHTpONOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X039MCTBEHHOE 3HAUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpaszue kak QakTtop ycToWunBocTd dKocucteM. CoxpaHeHHe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuiipl, cOCTaB U CTPYKTypa
ouocheprr. Kuoe BemectBo u ero QyHkiuu. OcoOeHHOCTH OMochepbl Kak
rJI00aJIbHOM JKOCHCTEMBI. JIMHaMHuecKoe paBHOBECHME W OOpaTHas CBs3b B
ouocdepe.

KpyroBopoThl BemiecTB 1 OMOTCOXUMHUYECKHE IIMKIIBI 3JIEMEHTOB (yriepoaa,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMian. AHTPONOreHHbIE U3MEHEHUs B Ouocdepe.
['11oGanpHbIE PKOJIOTHYSCKHE TTPOOIISMBL.

CocyliiecTBOBaHUE MIPUPOJIBI 151 YEJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBAa YCTOMYMBOCTH Onocdepsl. OCHOBA pallMOHAIBHOTO
yOpaBJICHHUS TMPUPOJHBIMU pEeCypcaMH M HX HCIHOib30BaHue. JlocTrxkeHus
OMOJIOTHY U OXpaHa MPUPOJIBI.

JdeMoHCTpauu:

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

Tabnuuel u cxembl: «llumeBsie nenu», «bUoIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBay, «llemu mmranmsy, «IKoJoTHUYECKAasT TUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWMHOTO  Jecay, «buoneno3s Bomoéma», «ArpoueHos», «lIpumepHsie
AQHTPOIIOIEHHbIE  BO3JACUCTBHUSA HaA IIpUpoAy», «BaxHelmme UCTOYHUKHU
3arpsiI3HEHUS] BO3[yXa U TPYHTOBBIX BOA», «llouBa — BakHEWIIash COCTABIIAIOIIAS
ouochepr», «DakTopsl Aerpaganuu mousy, «llapaukoBsiii d3GdexTy, «DaKTOphI
PaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «Oomas crpykrypa Ouochepsi»,
«Pacnipoctpanenue ku3Hu B Ouochepe», «O30HOBBIA 23KpaH Ouocheps,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azora B pUpoAe».

ObopynoBanue: MoJenb-anmanKanus «TUnUuHble OHOLEHO3bI», Trepbapuit
«PactutenbHbIe coobmEecTBay, Komekun «buorenos», «Bpenurenn BakHEUIIINX
CEIbCKOXO3SIICTBEHHBIX ~ KYJIBTYp», TepOapuu ¥ KOJUICKIIMM PACTECHUH W
’KUBOTHBIX, TIPUHAAJIEKAIINE K PA3HBIM SKOJOTMYECKHMM TIpYIIaM OJHOTO BUIA,



Kpacnasa knura Poccuiickoii ®enepauuu, H300paKEHUs OXPaHAEMBIX BHJIOB
pPaCTEeHUN U )KUBOTHBIX.



[NDIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOITPAMMBI 11O
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolMMHUCSH TNPOrpaMM CpeAaHero oOmiero  oOpa3oBaHUA:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
rPaXJaHCKOW UACHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIbHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUsS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCS PYKOBOACTBOBATHCS B CBOECH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE pEe3ynbTaThl OCBOEHUS mpeaMeTa «bruonorus» JOCTUrarTCs B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIbTYPHBIMU, HCTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleCCaM CaMOITO3HAHUWS, CAaMOBOCIIUTAHHUS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBOXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIIOBEKY TPyJa U CTApIIEMy IMOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIIMSAM MHOTOHAIMOHAIBLHOTO Hapona Poccuiickor denepauuu, MpUpoie U
OKpYKaroUIen cpelie.

JInyHOCTHBIE peE3ynbTaThl OCBOEHUsI ydeOHoro mpeamera «buosorus
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3UTHBHBIX BHYTPEHHUX  YOCXKIEHUN, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHOMN JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro BOCIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



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

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATENBHOCTH MPHU CO3JAaHUU
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 CBOUX JEUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBHUS JIIOJIEH C Pa3HBIMU YOSKICHUSIMU, KYJIbTYPHBIMU IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHEHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a7a4, 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 HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HapoJay, YYBCTBa OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a CBOW Kpa, CBOWO PoauHy, CBOM S3BIK M KYJIbTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuun 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 CIY>KeHHIO M 3amute (OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHHMBAaTh CHUTYAIIMI0O U TMPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOI'O TIPUHATHS LEHHOCTEM CEMEMHOM JKM3HU B COOTBETCTBHHM C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAsl 3CTETUKY ObITA, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



MOHUMAaHUE YMOIMOHATILHOTO BO3/IEHCTBUS KUBOU IPUPOIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKCHHIO B Pa3HBIX BHJIaX HMCKYCCTBA, CTPEMJICHHE
MPOSIBIISITH KAYECTBA TBOPUECKOU TMIHOCTH;

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

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a >KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pETyJspHas Qu3nUecKas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAHUE IIEHHOCTH TPAaBWI WHIWBHAYATHHOTO ¥  KOJUICKTHBHOTO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHWE MOCIEACTBUN U HEMPUITHS BPEAHBIX MPUBBIYEK (YIOTpPEOIICHUS
aJIKOTOJIsI, HAPKOTUKOB, KYypEeHUS1);

6) Tpy10BOI0 BOCIIMTAHMS:

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

TOTOBHOCTh K AKTUBHOW JEATEIHbHOCTH TEXHOJOTUYECKOW W COLMAIHHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHLHO
BBITIOJIHATH TaKYyIO I€SITEIbHOCTD;

MHTEpEC K pa3InyHbIM cpepaMm MpophecCHOHANIBHON AESITENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

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

7) IKOJIOTHYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTUYECKU 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJAE KaK HCTOUHHKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CyILECTBOBAHHS;

MOBBIIMICHUE YPOBHS OKOJOTHYECKON KYyJIbTYphl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHMS TIOCTYIIKOB M OIEGHKH HMX BO3MOXHBIX ITOCIEICTBHHA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TJI00aTBHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pEIICHMS;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HU3YYCHUU OHOJIOTHH
3HaHMS W YMCHUS TIPU PEIICHWH TPOOJIeM, CBS3aHHBIX C PAIMOHAIBLHBIM
IPUPOAOIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HAIpaBJIEHHBIX HAa COXpAaHEHHE pPaBHOBECHs B OJKOCHUCTEMaX, OXpaHy BHJOB,
aKocucTeM, orochepsr);



AKTUBHOE HENPUATHE JCWCTBUM, NPUHOCAIIMX BpPEH  OKPYXKAIOUIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArOMPUSITHBIE AKOJOTHUYECKHUE
MOCJIEACTBUS MPENPUHUMAEMBIX ICUCTBUN U MPEIOTBPAILATH UX;

HaJIMYue Pa3BUTOrO 3KOJOTMYECKOTO MBILIUIEHUS, IKOJIOTUUECKON KYJIBTYPHI,
ombITa NEATEIIbHOCTH DKOJIOTHYECKOMN HaIlPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MPAKTUKE, TOTOBHOCTH K YYACTHUIO B MPAKTUYECKOU JIEATEIBHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKH M OOIIECTBEHHON MPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYP, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MHUPE;

COBEPIICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKOW KYJIbTYpbl KaK CPEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMH U MIO3HAHUS MUPA;

MOHMMaHWE chnerudUuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poju B
GbOpMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpEACTaBICHUST 00 OKPYKAIOIEeM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YEJOBEKa U
oOIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOEeXAEHHOCTh B 3HAUYUMOCTH OUOJIOTHUU JISi COBPEMEHHOM ITMBUIIM3AIIUU:
o0ecrieueHus: HOBOTO YPOBHSI Pa3BUTHUSI MEAMIIMHBI, CO3/IaHHE MEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECypCHbIE  MPOOJIEMBI  Pa3BUTHS
YeJIOBEUECTBA, MTOMCKA MyTEH BBHIX0JIa U3 IMIO0ATBHBIX IKOJIOTHUECKUX MPoOIeM U
oOecrieueHusi  TMepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBLHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYPCOB M (HOPMUPOBAHHMIO HOBBIX CTAHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh, B TOJYyYCHUH OWOJOTHYECKUX 3HAHWM B IEIAX
MOBBIIMICHUS OOIIEH KyJNbTYphl, €CTECTBEHHO-HAYyYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHON TPaMOTHOCTH OOydaromuxcs, GopMHpyeMoit
MIPU U3YYEHUU OUOJIOTUH;

MOHMMAaHHUE CYITHOCTH METOJOB IMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIIOJIb30BaTh IOJydaeMble 3HAHUS [JIsi aHalu3a |
OOBSICHEHUS SIBIICHUN OKPYXKAIOMIEro MUPA M MPOUCXOISAIINX B HEM M3MEHEHUH,
yMEHHE JenaTh OOOCHOBAHHBIE 3aKJIOYEHUSI HAa OCHOBE HAay4yHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MTOIYYEHHUS TOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHWS IS
perieHus Mpo0JieM B peabHbIX KU3HEHHBIX CUTYAITUsX;

OCO3HAHWE LEHHOCTH HAYYHOU JESITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISITH
MIPOEKTHYIO M UCCIEA0BATENBCKYIO NESITEIbHOCTh NHANBUAYAIBHO U B TPYIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHUM MO OHUOJOrMU B
COOTBETCTBUHM C KU3HEHHBIMH ITOTPEOHOCTIMH.

METANIPEAMETHBIE PE3YJIBTATBI

MeTtanpenMeTHble pe3yiabTaThl OCBOCHUS yueOHOTO mnpeamera «buomorus»
BKJIIOYAIOT: 3HA4YUMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUA OO0Yy4aIOUINXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAXKAIOLIUE
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPrus, SIBJICHHE, MPOIIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIEeIOBaHUE,  HaONMIOJIEHHe,  HM3MEpPEeHHe, OKCIEPUMEHT U ApPYTHXx),
YHUBEpCalbHble Y4YeOHbIE JEWCTBHUS (IIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

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

MHUPOBO33PEHUYECKNE 3HAHMSI M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHOM MPAKTHKE.

MertanpeameTHble pe3yNbTaThl OCBOCHHSI MPOTrpamMMbl CPETHEro OOIIEero
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMHU y4eOHBIMU NMO3HABATEJIbHBIMH
NEeHCTBUSIMM:

1) 6a3oBbIe JIOrHYECKHE IeiiCTBUSI:

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

UCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTMYECKOTO MBILIICHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccu(UKaIi, 0000IIEeH s ), PACKPBIBATh CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAHABIMBATh
CBSI3U C IPYTUMH MOHATUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUH HUX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

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

CTPOUTH JIOTMYECKHE pPAaCCYXIAEHUS (MHIYKTUBHbBIE, JEAYKTUBHBIE, IIO
aHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH U NPOTHBOPEYHS B PACCMATPUBAEMBIX
SBJICHUSX, (DOPMYIMPOBATh BHIBOJBI U 3aKIHOUCHMS;

IIPUMEHSATH CXEMHO-MOJICJIbHBIE cpencrtea Ui IIPEICTABIICHHUS
CYIIECTBEHHBIX CBS3€M M OTHOIICHUU B M3y4aeMbIX OMOJIOTMYECKHUX OOBEKTax, a



TAaKK€  MNPOTUBOPEYMU  PA3HOrO  pOJAA,  BBIIBIEHHBIX B Pa3JIMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIA3a WMEIOIIUXCS
MaTEepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKHU MOCIEACTBUI AEATEIbHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIILICHUE ITPU PEIICHUH KM3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeliCTBUS:

BJIAJI€Th HABBIKAMH Y4E€OHO-UCCIEI0BATENBCKON U MMPOEKTHOM €SI TEIIbHOCTH,
HaBBIKAMHM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY ITIOMCKY METOJ0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIB30BaTh PAa3JIMYHbIE BUJIBI JACSATEIBHOCTH IO MOJYYEHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpeTalH, NPeoOpa3oBaHUI0O M NPHUMEHEHUI0 B Y4YEOHBIX
CUTYaLIUsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMATIBHBIX IPOEKTOB;

dbopMHpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMU U METOJIAMY;

CTaBUTh M (HOpMyIUpOBaTh COOCTBEHHBIE 3aJadyd B 00pa30BATEIbHOMN
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBIIBIIATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AaKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pELICHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTelIbCTBA
CBOMX YTBEP>KJICHHI, 3a/1aBaTh apaMeTPbl U KPUTEPUHN PELLICHHUS;

aHANM3UPOBaTh TIOJIYYEHHBbIE B XOJE PEIICHHUS 3aJayd  pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JTOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIECTBJISAThH LI€JICHANIPABICHHBIA MOUCK NEPEeHOca CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B TO3HABATEIbHYIO M MPAKTUYECKYHO OOJAcTH
KU3HEIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIJIBUTaTh HOBBIE WJEH, MpejiaraTb OPUTMHAJIBHBIE TOJIXOJbI M pPEIIeHUs,
CTaBUTb MPOOJIEMBI U 33/1a4H, JAOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAIMK (TEKCTe y4eOHOTO
nocoOusi, HAyYHO-TIOMYJIAPHOM JUTEparype, OHOJOTHYECKHX CIOBapsAX U
CIIPaBOYHHMKAX, KOMIBIOTEPHBIX Oa3zax NaHHbIX, B WHTepHeTe), aHaIU3upOBaAThH



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

(GbOpMyIMpPOBATh 3alPOCHl U MPUMEHATH PA3JTMYHBIE METOJbI MPU TIOUCKE H
otbope Ouosorndyeckord mHpopMalu, HEOOXOAUMOM JIJIsi BBITIOTHEHUS Y4EOHBIX
3ajiay;

npUOOpeTaTh OIBIT KCHOJIB30BaHUS HH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHA, COBEPIIICHCTBOBAThH KYJIbTYPY aKTHBHOTO MCITOJIH30BAHUS PA3IMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpaTh  ONTUMAabHYIO  (QopMy  IpEACTaBICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpaMmbl, TAOJIUIIbI, PUCYHKH
" Jpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornyecko MHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTeMaTUYeCKUe 3HaKU W CUMBOJIBI, (HOpMYJbl, ab0peBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpEICTBA
HaTJISTHOCTH;

BIAJCTh  HaBBIKAMH  pacloO3HaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 0€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHMBEPCAJIbLHBIMH KOMMYHUKATHBHBIMHU JeHCTBUSIMMU:

1) o0mmennme:

OCYIICCTBJIATH KOMMYHHUKAIIMH BO BceX chepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JMCKYCCHUU TIO CYIIECTBY OOCYyXaaemoil TeMbl (YMEHHE 3a/JaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJCHUS OTHOCHUTEILHO BBITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJACOBAHHOCTH MO3MIMHN JIPYTUX YYACTHUKOB
JMasora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOalbHBIE CpPEACTBA OOIIEHHS, TOHMMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, TMPEINOCHIJIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSTYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BJIQJIETh PA3IMYHBIMHU CHIOCOOaMU OOINEHWS W B3aUMOJICHCTBHUS, NMMOHMMATH
HAMEPEHUS IPYTUX JIIOJICH, MPOSBIATh YBAKUTEIBHOE OTHOIICHHE K COOECETHUKY
U B KOPPEKTHOU Gopme (hopMyaupoBaTh CBOM BO3PAKEHUS;

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

2) coBMeCTHasl 1esITeJIbHOCTh:

MOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHAMBUAYaIbHOU
paboThI IpH peleHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHUS TPYNTIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOH 3a1a9H;

BBEIOMPATh TEMATHUKy W METOJbl COBMECTHBIX JCUCTBUH C Y4ETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEHN Ka)KI0ro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacnpenensaTb poiad ¢ YYETOM MHEHHM YYaCTHHKOB, OOCYXKIaTh pe3yJbTaThl
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 HMHUIIMATUBHBIM.

OBJaieHNe YHUBEPCAIbHBIMH PeryJSTUBHBIMU ACHCTBUSIMM:

1) camoopranu3anusi:

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

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

CaMOCTOSITEIIBHO OCYIIECTBIIATh IO3HABATENIBHYIO NEATEIBbHOCTD, BBISABIATH
po0JIeMBbl, CTaBUTh U (HOpPMYyIHUpPOBATH COOCTBEHHBIC 3a7a4i B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUIAH pPELICHUS MpoOJieMbl €  YYETOM
UMEIOIITUXCST PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH y4eOHOTO MPeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

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

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

cocoOCTBOBaTh (POPMHUPOBAHUIO M MPOSBICHUIO IIUPOKOH SPYAUINH B
pa3HbIX O00JACTSIX 3HAHWM, MOCTOSHHO TNOBBIIATH CBOM OOpa30BaTEIbHBIM U
KyJIbTYPHBII YPOBEHB.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHUBATbh COOTBETCTBUE PE3YJILTATOB LEISAM;

BJIAJE€Th  HABBIKAMM  IO3HABATENbHOM  pedJeKkcud KaKk  OCO3HaHMS
COBEPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IPOLECCOB, HMX pPE3ylbTaTOB H
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peduieKCHH IJsi OIEHKH CUTyalluu, BBIOOpA
BEPHOI'O PEILICHHUS;

YMEThb OLICHUBATh PUCKUM U CBOEBPEMEHHO NIPUHUMATh PELIEHUS MO HUX
CHUXKCHMUIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHsTHE celOsl ¥ APYTUX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IPUHUMATh MOTHBBI W apryMEHTBl APYIMX IIPM AHAIN3E pPeE3yJbTaTOB
NEATEIBHOCTH;

IpU3HaBaTh CBOE MPABO U MPABO JIPYTUX HA OLIUOKH;

pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

HPEIMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynapTaThl ocBoeHus nporpamMmmel COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crielUpUUYEcKue s yueOHoro npeamMera «buonorus»
HAy4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEWCTBHUI MO OCBOCHUIO, HHTEPIIPETALUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3iMuYHBIX y4E€OHBIX CUTYyallUsX, a TaKXKe B peasibHbIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX Cc Ouosiorneid. B mporpamme mnpenmerHble
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[IpeameTHbIe pe3yNbTaThl OCBOCHUS ydueOHOro mnpeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

Cc(OPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa U HAYYHOTO MHPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX yUYEHBIX-OMOJIOTOB B pa3BUTHE OHMOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUISl pELIEHUS KU3HEHHBIX 3a/a4;

YMEHHME PACKpbIBaTh COAEpKAHHE OHUOJOTMYECKUX TEPMHHOB M IMOHSITHI:
JKW3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (oOMEeH BeIIeCTB M IpeBpalleHue
HHEPrUm), TOMEOCTa3 (CaMOperyssiius), ypOBHEBasi OpraHu3alis KUBBIX CUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOLYKINS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JaraThb OWOJIOTMYECKHE Teopuu (KJIETOYHAas, XpOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LeHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pacTenuit H. 1. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOIEHUE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB U SIBICHMI, OPraHU3alMs U MPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEIUYMHAMH, OOBSCHEHHE IMOIyUYEHHBIX



pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJIBI HA OCHOBAHWH TIOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJICIATH CYHICCTBEHHBIC MPU3HAKUA BHPYCOB, KJIETOK MPOKAPUOT U
AYKapuoT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHa BEIECTB M MPEBpALICHUSI SHEPTUU B KJIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Meio3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIBHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHUE MPUMEHATH MOJYYEHHbIE 3HAHUS JIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUMN, JJISl MPUHATHUS NMPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecredeHus Oe30MacHOCTH CBOETO 3J0POBbSI U 3JI0POBBSA
OKPY>KaIOIIUX JTIO/ICH, COOMIOIEHUSI HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOMICH
OPUPOJIHON cpene, NMOHUMAaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHKEHUMN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsl  PAlMOHAIBHOTO
IPUPOIOTIOTH30BAHUS;

YMEHHE peliaTh »JJIEMEHTApHbIe TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIMJICHHOE HAaCJIeI0BaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAaHMs IJIsl MpeCKa3aHUsl HaclIeJOBaHUS MPU3HAKOB Y
OpraHH3MOB;

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKHUE padOThl, COOIHOIATH
MpaBuiia Mpy padboTe ¢ ydeOHBIM U JTJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 I[ICEBJOHAYYHbIE 3HAaHUS U3
pa3IMyYHBIX UCTOYHHUKOB (CpeAcTBa MaccoBOW MH(pOpPMAlLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHH,
MEANIIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
000011ast GMOJIOTHYECKYI0 MH(POPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHBIE pe3yNbTaThl OCBOCHMS ydeOHOro mnpeamera «buonorus» ¢ 11
K1acce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PEHUS, O BKJIAJE POCCHUCKUX U
3apyOeXKHBbIX YYEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHH, (PYHKIIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJISl pElIeHHs )KU3HEHHBIX 3a]1a4;

YMEHHE pPACKpbIBaTh COJAEpKaHHE OHUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALUSA, TeHO(OH, 3BOIIOIMS, ABIKYIINUE CUIIbl ((PAKTOPBI) HBOJIOLNH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYIEHThI, KOHCYMEHTBHI, PEAYIEHThI, IeMU  MUTaHUS,
AKOJIOTHYECKas MpamMua, OMoreoleHos, onocdepa;

YMEHHE W3JaraTh OHOJOTHYECKHE TEOpHH (PBONIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogsimeBoro cxonactea K. M. bapa, uepenoBaHus rjiaBHbIX HaIpaBiIeHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISTh TPAHUIIBI KX TPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

yYMEHUE BJIaJIETh METOJIAMU HAYYHOTO MO3HAHMS B OMOJIOTUU: HAOIIOICHUE U
OMKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB M SBJIICHUM, OpraHu3als U IMPOBEJACHHE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEAYyEeMbIMH BEIUYHMHAMU, OOBSICHEHHE MOJYUYECHHBIX
pe3yabTaTOB, MCIOJIb30BAHHBIX HAYYHBIX TMOHATHN, TEOPUH M 3aKOHOB, YMECHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTaTOB;

YMEHUE BBIICISATH CYIIECTBEHHBIC MPU3HAKU CTPOEHUS OHOJIOTUYECKHUX
OOBEKTOB: BHUJOB, TMOMYJALUUNA, MPOAYLUEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEICTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DHEPTMH B DKOCHUCTEMAaxX, AHTPOMOTECHHBIX HM3MEHEHUU B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
LIMKIIOB B Ouocdepe;

yMEHUE MPUMEHATH MOJYyYCHHbIE 3HAHUS JJIsi OOBSCHEHUS OMOJOTUYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl NPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1enplo obecriedeHus: 0e30MacHOCTU CBOETO 3J0POBbSI U 3JI0POBBS
OKPY’KaOIIUX JTFO/ICH, COOII0OIEHUSI HOPM TPaMOTHOTO MOBEJCHHSI B OKPYKAIOIICH
IPUPOHON cpene, MOHUMaHUE HEOOXOTUMOCTH HCIOIb30BAHUS TOCTHKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsl PallUOHATIBFHOTO TPUPOIOTI0JIb30BAHUS;

YMEHHUE peliaTh 3JIEMEHTApHbIE OMOJIOTMUYECKHUE 3a/1aud, COCTaBIISATh CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBINOJIHATh JIA0OPATOPHBIE M MpPaKTUYECKUe padOThl, COOMHOIATH
npaBuiia Mpy padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HHTEPIPETUPOBATH WHGOPMAIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUSA, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAaHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpEeACTBa MacCOBOW MH(MOPMAIIMU, HAYIHO-TIOMYJISIPHBIC
Marepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;

YMEHHE CO3[1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001ast 6MOJIOTHYECKYI0 MH(POPMAIMIO M3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruuyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTshI
pecypchbl
bu6nuoreka [IOK
1 broorit kak Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edso0o.ru/7f41c292
. bubnuorexa [{OK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
4 HKHSHEASATEILHOCTE KICTKH 6 https://m.edsoo.ru/7f41¢292
PasMHOXEHUE U MUHAUBUAYATIbHOE Pa3BUTHE bubnmnoreka HOK
5 5 1
OpraHu3MOB https://m.edso00.ru/7f41c292
6 HacnenctBeHHOCTh M1 N3MEHYMBOCTD 8 15 bubnuoreka [{OK
OpTraHM3MOB ' https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
bubmmoreka IIOK
8 P 1
FIEPBHOC BpEMA https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4



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

11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iejioB U TeM undpoBbie
Ne n/m P Konrpoabnbsie IIpakruueckue (wipp )
NporpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
bu6nmorexa [IOK
1 JBOMOUHOHKAA GHONOTHS o L https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHWE U Pa3BUTHUE KU3HU HA 9 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 Opranu3MBl H OKpyXKaIOLas cpeja > 1 https://m.edsoo.ru/7f41cc74
bubmuoreka [IOK
4 Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ecT4
bubmuoreka [IOK
P 2
> C3CPBHOC BpeMi https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 2.5



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




HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 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/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
[TpakTuueckast padorta Ne 1
2 «Mcnonp30BaHue pa3IuIHBIX 1 0.5 bubmorexa HOK
P ' https://m.eds00.ru/863e6122
METOJIOB IPU U3YUCHUU
OMOJIOTMYECKUX 0OBEKTOBY
3 buonornyeckue cucremsl, MpoLEcChl 1 bubnuoteka [JOK
U UX U3Y4EHHE https://m.eds00.ru/863e6564
4 XUMHYECKNHU cOCcTaB KIeTKU. Boma u 1 bu6mmoreka [IOK
MHHEPAIBHBIE COJIA https://m.edso00.ru/863e674e
bu6mmoreka [IOK
5 b .C 0 1
CATICH, LOCTAB 1 CTPOCHHE DEITKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnmuotexa [JOK
KaTaJINTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMIIIa3bl
WJIH KaTamas3bl)»
b K
7 VYraeBospl. JIunuasr 1 no/morexa [0

https://m.edso00.ru/863e6870



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

bubmuorexa [JOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3yUEHHUS bubnmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxvuBas
cucremMa
CTpoeHue 3yKapuOTUYECKOUN KIIETKH.
JlaGopaTopHas pabota Ne 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii o1 MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpOTpENapaTax U ux
OTHCAHUE»
bu6mmorexa [IOK
12 (JOMeH BEIECTB M META0OMH3M https://m.eds00.ru/863e766¢
bu6mmoreka [IOK
13 Potocires. XemocHrres https://m.eds00.ru/863e7c98
. bubnuoteka [JOK
14 DHepreTHieckui 0omen https://m.edsoo.ru/863e7aae
JKu3HeHHBIN MK KISTKU. [{enenue
kJeTku. Muros. JlaboparopHas BuGmorexa IOK
15 pabota Ne 3 «Habmtonenue Murosa B 0.5 https://m.edsoo.ru/863e7dcA
KJIETKaX KOHYMKA KOpEeIIKa JyKa Ha
TOTOBBIX MUKPOTIpETapaTax
16 buocunTe3 Oenka. Peakmms bu6mmoreka [IOK
MaTPUYHOI'O CUHTE3a https://m.eds00.ru/863e796e
bu6mmoreka [IOK
17 Tpancmiuus — bnocuntes benka https://m.eds00.ru/863e796e
18 Hexknerounsie hopmbl :kU3HH — bubnnorexa [JOK



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

BUPYCHI

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

bu6mmoreka [IOK

19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
bu6mmoreka [IOK

2 Meii

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

OO6pazoBaHue U pa3BUTHE MOJIOBBIX
KJ1eToK. OII0I0TBOPEHHE.
JlaGopaTtopHnast pabota Ne 4 bubnnoreka [JOK

21 0.5
«M3y4yeHue cTpoeHus MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»

99 NunuBuyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436

93 I'eneTika — Hayka o bubnnorexa [HOK
HACJIEOCTBEHHOCTHA U N3MEHUYNBOCTH https://m.edsoo.ru/863e86f2
3aKOHOMEPHOCTH HACIIEAOBAHUS

24 Ipu3HaKoB. MoHOTHOpHIHOE bubmmorexa LHOK

P ] P https://m.edso00.ru/863e8878
CKpEIIUBaHKe
UTHOPUTHOE CKpEIIMBaHUE. 3aKOH
25 fllesaBHI::quoro HapaneI OBaHUS bubmmorexa [JOK
a https://m.edso0.ru/863e89a4
MIPU3HAKOB
CuenuieHHOe Hacae10BaHNe
npu3HakoB. JlabopaTopHas pabora
No 5 «M3yuenune pe3ynbpTaToB bubnmoreka [JOK
26 0.5
MOHOTHOPHUIHOTO W TUTHOPUTHOTO https://m.edsoo.ru/863e8c60
CKpeTMBaHus y Ap0o30(HIIbI HA
TOTOBBIX MUKPOTIpETapaTax
27 I'enetuka moma. HacimenmoBanme bu6mmoreka [JOK



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60

MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edso00.ru/863e8c60
N3menunBocTs. HenacnencrBennas
U3MEHUYUBOCTh. JlaboparopHas
pabota Ne 6. U3yuenue bubnunoreka [HOK
28 . 1 0.5
MOIU(DUKAITMOHHOW U3MEHUYHUBOCTH, https://m.edso00.ru/863e8efe
MOCTPOEHHE BAPUALIMOHHOTO Psijia U
BapUAIMOHHON KPUBO»
HacnencrBeHnHas "3MEHYMBOCTb.
29 JlaGopaTtopnast pabora No 7. 1 05 bubnnoreka [JOK
«AHamM3 MyTanui y 1po3oduisl Ha https://m.edso0.ru/863e8efe
TOTOBBIX MUKpPOIIpEnapaTax»
bubmuorexa [JOK
30 Penetinia seropexa 1 https://m.eds00.ru/863e8d78
PesepBHeIil ypok. O600IICHHE 10
31 teme «HacnencTBeHHOCTh U 1
W3MEHYHBOCTH OPTaHU3MOBY
bu6mmoreka [JOK
32 (Cenexuus kax Hayka i mpouece L https://m.eds00.ru/863e9214
33 MeToap! M TOCTUIKEHUS CEJIEKIIUNA 1 bu6mmoreka [JOK
pacTEeHU U KUBOTHBIX https://m.eds00.ru/863e9214
34 broTrexHoIorus Kak orpacib 1 bubnnorexka [JOK
MIPOU3BOJCTBA https://m.edsoo.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



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

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoannere  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmmorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOJIOINN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas padota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
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! 3BOIONUN:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO 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
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HeoOpaTtumocTs 3BoOIONNN

Hctopust sxu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['MnoTte3sl MPOUCXOKACHUS 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.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edso0.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunorexa [JOK
aJlanrTanuy 4eJ0BeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKOJI0rus KaK HayKa
21 Cpenbl 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 pacTeHuil U3 pa3HbIX MECT 0.5
https://m.edso00.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusnue cBeta Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCa»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui»
o5 Coo01ecTBa OpraHu3MoOB — bubnuotexa [JOK
OHOIIEeHO3 https://m.edso00.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edso0.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo0.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoiHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

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



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

32 YenosedecTBO B Onocdepe 3emin 1
33 CocyuiecTBOBaHUE MPUPOJIBI U 1 bubnnoreka [HOK
YeJI0BEUECTBA https://m.edsoo.ru/863ebale
PeszepBubIil ypok. O6001IEHUE TEMBI
34 «Co0011ecTBa U YKOJIOTMUECKHE 1
CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

I[TPOT'PAMME



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

[TpoBepsiemble TpeOOBAHUSA K pe3yJIbTaTaM OCBOEHHS OCHOBHOM 00pa30BaTeIbHON IIPOrpaMMBI (10 Kjiacc)

HpOBeI:;(lee[:Moro [TpoBepsieMble peAMETHBIE PE3yJIbTAaThl OCBOCHUSI OCHOBHOI 00pa3oBaTeIbHOM MPOrpaMMbl
cpenHero odmiero oopa3oBaHus
pe3yibTara
ChopMupoBaHHOCTh 3HAHM O MecTe M PONM OWUOJNOTMM B CUCTEME HAy4yHOTO 3HAHUSA
€CTECTBEHHbIX HAayK, B ()OPMHPOBAHUU COBPEMEHHOMN €CTECTBEHHO-HAYyYHON KapTHHbBI MUDPA U
1 HAyYHOTO MHPOBO33PEHHS; O BKJIAZEC POCCHUCKHX H 3apyOC)KHBIX YUEHBIX-OMOJIOTOB B
pasBuTHE OMONOrMHU; (YHKUMOHAIBHONH IPaMOTHOCTU 4YE€JIOBEKa MJIS PEIICHUS >KU3HEHHBIX
3a1a4
YMeHne packpbiBaTh COZEp)KaHHE OWMOJOTHYECKUX TEPMUHOB W TIOHSATHH: JKU3HB, KIIETKA,
5 opraHusM; Merabonau3sM (0OMEH BeUIeCTB U IPEBpallleHHue SHEpruM), TIOMeocTas
(camoperymnsiiusi), ypOBHEBas OpraHM3alUsl JKUBBIX CHUCTEM, CaMOBOCIIPOM3BEICHHE
(penpoyKuus), HaCIEICTBEHHOCTh, U3MEHUYMBOCTh, POCT U PA3BUTHE
YMeHnue uznaratb OMoJIOrHYecKue Teopuu (KIETOYHAas, XpOMOCOMHAsI, MyTal[MOHHAs), 3aKOHBI
3 (I''Menpnenss, T.Moprana, H.M.BaBunoBa) u ydeHus (0 IeHTpax MHOrooOpasus u

NPOUCXOXKAECHNUS KyIbTYpHBbIX pacreHudt H.M.BaBuioa), omnpeaensTe TIpaHULBl HX
IIPUMEHHUMOCTH K KUBBIM CUCTEMaM

YMmenune BJIaACTh MCETOJAaMHM HAY4YHOI'0 ITIO3HAHHA B OHOJIOruH (Ha6J'IIOZ[CHI/Ie H OIIHMCAaHUC
JKUBBIX CHUCTEM, IIPOLECCCOB U HBHGHHﬁ; opraHu3anvst W TIPOBCACHUC OMOJIOTHYECKOTO
4 SKCIICPUMCHTA, BBIABWIXCHUC THIIOTE3bI; BBIABJICHUC 3aBUCUMOCTH MCXKAY HCCICAYCMbIMU
BCIIMYMHAMU, 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTATOB, HCIIOJI30BAHHBIX HAYYHBIX HOHHTHP'I,
TGOpI/Iﬁ 1 3aKOHOB; YMCHHUEC ACJIATh BBIBO/JIbI HA OCHOBAHUH ITOJTYUCHHBIX peBy.]'II)TaTOB)

YMeHue BBLIENATh CYIIECTBEHHBIE NPU3HAKKM BHUPYCOB, KIETOK MPOKAPUOT M JYKAPHOT,
OJTHOKJIETOYHBIX ¥ MHOTOKJIETOYHBIX OPraHU3MOB; OCOOCHHOCTH IPOIIECCOB OOMEHa BEIIECTB
U MIPEBPALICHUS YJHEPTUH B KJIETKE, OTOCHUHTE3a, INIACTUYECKOTO U SHEPreTHYEeCKOro 0OMeHa,




XEMOCHHTE3a, MHTO3a, ME032a, OTIOJJOTBOPCHHSI, PA3MHOXKEHUS, HHIANBUIYATLHOTO PAa3BUTHS
opranu3ma (OHTOTEHE3)

YMeHue MNPUMCHATH IMOJNYYCHHBIC 3HAHHWA JIA 00BSACHEHNST OHOIOTHYECKUX IMponeccoB u
SBJICHUH, M TPHHATHA NPAKTHYECKUX pPEIICHHH B IIOBCEAHEBHOM JKU3HH B IEJAX
obecriedeHns O€30IIaCHOCTH CBOETO 37J0POBbS U 30POBbSI OKPYKAIOIIHX JIFOAEH, COOMI0ACHNSA
HOPM I'PaMOTHOTO TIOBE/ICHHS B OKPYKAIOLIeH IPUPOTHOI cpefie; MOHUMaHue He0OX0JMMOCTH
HUCIIOJIb30BaHUA IIOCTI/I)KCHI/If/’I COBpeMeHHOI;'I OHOJIOTHH U OMOTEXHOJIOTHI IJId paliliOHAJIBHOTO
HPUPOJIOTIOIB30BAHUS

YMeHue peuiatb OJICMCHTAPHbLIC TI'CHCTHUYCCKHC 3adadd Ha MOHO- H I[I/IFI/I6pI/II[HOC
CKpClIIMBaHuC, CHCIIJICHHOC HacCJICJOBaHUC, COCTaBJIATH CXEMbI MOHOFI/I6pI/II[HOFO
CKpCIIUBaHUA UIA NPCACKa3aHWA HACIICJOBAHUS IPU3HAKOB Y OPraHU3MOB

YMeHue BBIMOJIHATE Ja00paTOpHbIE U MPAKTHUYECKUE paboThl, COOII0ATh ITpaBuia Mpu paboTte
¢ Y4eOHBIM 1 1a00PaTOPHBIM 000PYIOBAHUEM

YMeHue KpUTHYECKH OLIEHWBATh M HMHTEPHPETUPOBATH MH(OpPMAIMIO OHOJIOrHYECKOrO
COJIEp/KaHus, BKJIIOYAIOIIYI0 IICEBAOHAy4YHbIE 3HAHMS W3 pa3IMuHBIX HMcTO4HHMKOB (CMU,
HAyYHO-TIOMYJISIPHbIE MaTepHalibl); ATHUECKHUE AacleKThl COBPEMEHHBIX MCCIEI0BaHUN B
Ouosoruu, MeAULMHE, OMOTEXHOJIOTHH

10

YMeHue co3gaBaTh COOCTBEHHBbIE MHUCbMEHHBIE M YCTHBIE COOOLIeHHs, 0000mIas
OMOJOTrMYECKYl0 HH(OPMALMI0O M3 HECKOJbKUX MCTOYHHMKOB, I'PaMOTHO HCIOJb30BaTh
NOHATHUIHBIN annapaT GMOJI0rUU

[IpoBepsieMble 3JIeMEHTHI coiepskaHus (10 Kacc)

Tab6iuma 16.1



Kon

[IpoBepsieMblil AIEMEHT COAEPHKAHUS

1 buonorus xak Hayka
11 buonorust - Hayka o xuBod mpupoze. Ponp Omonorun B (HOpMUPOBAHMH COBPEMEHHOW HAydHOMH
' KapTuHbI Mupa. CucreMa OMOIOTUYECKUX HAYK
19 MeToapl MO3HAHMUA JKMBOM TOpUpOIbl  (HAOMIONEHHE, OHKCIEPUMEHT, OMNHCAHHE, H3MEpEHue,
' KJaccu(uKanus, MOICITMPOBAHUE, CTATUCTHYECKAst 00pabOTKa TaHHBIX )
2 JKuBble cucTeMBbl U UX OpraHu3anus
21 Xusbie cuctembl (OMOCHCTEMBI) Kak MpeAMeT u3ydeHusi Ouonoruu. CBoiicTBa OHMOCHCTEM M HUX
' paszHooOpa3ue
99 YpoBHU oOpraHuzanud OWOCHCTEM: MOJEKYISPHO-TEHETHUYECKHUM, KIETOYHbIM, OpraHU3MEHHbIH,
' MOMYJISILIMOHHO-BUI0BOM, SKOCUCTEMHBIHN, OMOCepHBIit
3 XUMUYECKUH COCTaB U CTPOECHUE KIIETKU
XUMUYECKUN COCTaB KJIETKH. XHUMHYECKHE DJIEMEHTBI: MAaKpOJIEMEHThbl, MUKPOIEMEHTH. Boaa u
3.1 MUHEpalibHble BeniecTBa. @YHKIIMM BOJbl M MMHEpAIbHBIX BellecTB B KieTke. llopnepxanue
0CMOTHYECKOro OanaHca
benku. CoctaB u crpoeHue OenKkoB. AMHUHOKHCIOTHI - MOHOMephl OenkoB. HezameHumble u
3aMEHUMbIE aMUHOKHMCIOTHl. AMUHOKHCIOTHBI COCTaB. YPOBHU CTPYKTYpPhl OE€JIKOBOM MOJEKYJIbI
3.2 (mepBuUYHasi, BTOpUYHAs, TPETHUUYHAs M YETBEPTUYHAsl CTPYKTypa). XUMHUECKHE CBOMCTBA OENIKOB.

buonornueckue pyHKINN OEIKOB.

depMeHTHI - OHonoruyeckue karaiauzaropbl. CTpoeHue (epMeHTa: aKTUBHBIA LIEHTP, CyOcTpaTHas




cneunpuynocts. Kopepmentsl. Butamunbl. OTiinynst GepMEHTOB OT HEOPTaHMYECKUX KaTalIn3aTOPOB

VYrieBonbl: MOHOCaxapuIbl (TITFOKO3a, pudo3a U Ae30Kcupru003a), qucaxapuibl (caxaposa, JakTo3a) U
noJicaxapuabl (KpaxMai, TIMKOTeH, 1eJUTI0NI03a). buonornueckue GpyHKIUH yTIeBOAOB.

3.3 .
Jiunuapl:  TpUrIMUEpUAbl, cTepouabl, Qochomunuasl. [ uapodunbHO-THAPOYOOHBIE CBOMCTBA.
buonornyeckne Qynkumu nunugoB. CpaBHEHHE YITIEBOJOB, OEIKOB M JIMIUAOB KaK HMCTOYHHUKOB
SHEPrUu
Hyxneunosbie kucnorel: JIHK nu PHK. Hykneotuas! - MOHOMEpPBI HYKIEMHOBBIX KUCIOT. CTpoeHue u

3.4
¢bynuxuu JJHK. Crpoenune u ¢pynkiun PHK. AT®: ctpoenue u pynkunu

35 Huronorus - Hayka o kierke. Knerounas reopust. MeTo1bl H3y4eHUsI KIETOK

36 Kretka kak menmoctHas xwuBas cucreMa. OOIue MpU3HAKY KJIETOK: 3aMKHYTasi Hapy>KHass MeMOpaHa,

' monekyisl JIHK kak renerndeckuii anmapar, cucrema cuHTe3a 0elka
Tunsl KJI€TOK: 3yKaproTHdecKas U npokapuoTuueckas. OCOOEHHOCTH CTPOEHUsI MPOKAPUOTHUECKON

3.7 kieTku. Kietounas crenka Oakrepuil. CTpoeHHE 3yKapHOTHYECKOH KieTkH. OCHOBHBIE OTIUYMS
PacTUTENbHOM, KUBOTHOM U TPUOHON KIIETKH
[ToBepXHOCTHBIE CTPYKTYphl ~KIETOK - KJIETOYHas CTEHKa, TIJIUKOKAIUKC, UX (QYHKIUH.
[Inasmatnueckas MemOpaHa, e€ cBoiictBa W (QyHkuuu. IluTomnasma wu e€ OpraHOWJBI.

38 OnHoMeMOpaHHBbIE OpraHOMIbl KIETKH: sHAomazMatuueckas cetb (JIIC), ammapar Ionbmxw,

' mu3ocoMbl. IlomyaBTOHOMHBIE OpraHOWIBl KJIETKU: MUTOXOHJApPUH, IutacTuibl. [IpoucxoxneHue
MUTOXOHAPUM M TwiacTuA. Buabl mmactun. HememOpaHHble OpraHouJbl KIETKH: PHOOCOMBI,
KJIETOYHBIN LIEHTP, PECHUYKH, )KTYTUKH. DYHKIIMN OPraHOMUI0B KJIETKH. BriroueHus

39 Anpo - perynsaTtopHbi eHTp KiaeTku. CTpoeHue sapa: saepHas 000J049Ka, Kaproria3Ma, XpOMaTHH,

AJIPBIIIKO. XPOMOCOMBI




3.10

TpaHcnopT BEHIECTB B KIIETKE

H(PI?)HCI[CHT@J’IBHOCTB KIICTKHU

4.1

OOmeH BemiecTB, WM MeTabO0IM3M. ACCUMIUIAIMS (TUIACTUYECKHH OOMEH) ¥ JIUCCHUMIIISIIUS
(3HepreTndyeckuil 0OMEH) - ABE CTOPOHBI €AMHOTO IMpoiecca MeTtadbonu3Ma. THbsl 0OMEHa BEIIECTB:
aBTOTpOHBIA M TeTepoTpodHbIA. Ponb (hepMEHTOB B OOMEHE BEIICCTB M NPEBPAIICHUHA HEPTHH B
KJIETKE

4.2

®ortocunrte3. CBetoBasg u TeMmHOBas (a3bl GorocuHTe3a. Peakiuun Qorocunreza. IdhdexkTuBHOCTH
¢dorocunTe3a. 3HaueHue GpoTocuHTE3A I KU3HHU Ha 3emie. Biusiaue ycinoBuid cpesl Ha OTOCHHTE3
Y CHIOCOOBI MOBBIIICHUS €r0 TPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XGMOCI/IHTGSI/IPYIOH_[I/IC 6aKTepI/II/I. 3HaueHHE XeMOCHHTE3a JJIA JKU3HU Ha 3emie

4.3

DHepreTudeckuii 0OMeH B kieTke. Paciiennenue BeuiecTs, BbICICHUE U aKKyMYJIUPOBaHUE SHEPTUU
B KJIETKE. OJTalbl JHEpreTudeckoro oobmena. ['nmukomm3. Bpoxenwe m ero Bumsl. KucimopomHoe
OKHCJICHUE, UK KIETOYHOE AbIXxaHue. DPPEeKTUBHOCTD IHEPTETHUECKOTO 0OMEeHa

4.4

Peakuun matpuuHoro cunHte3a. ['enernueckas uHpopmanus u JIHK. Peanuzanus renermueckoit
uHpopManuu B KieTke. ['eHeTHuecKkuil Ko U ero cBOMCTBA. TpaHCKPUIIIUSA - MATPUYHBIA CHHTE3
PHK. Tpancnsauusa - 6uocunte3 6enka. KogupoBanue amuHokucinor. Ponp pubocom B OmocuHTE3E
Oenka

4.5

Heknerounsie ¢opmbl xu3Hu - Bupycel. Hceropus otkpeiTuss BupycoB (J.M.VBaHoBCKuit).
OCOOEHHOCTH CTpPOEHHMsSI U >KU3HEAEATENbHOCTH BHpycoB. bakrepuodaru. bonesnu pacteHuid,
KUBOTHBIX M YeEJOBEKa, BbI3bIBaeMble BUpycaMu. Bupyc ummyHonedunura yenoseka (BUY) -
Bo30yautens CIINa. ITpodunakTuka pacnpocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUHA

PasMmuoOXeHUE U HWHAUBUAYAJIbHOC PAa3BUTUC OPIraHU3MOB




5.1

Knerounblii UKy, WK KU3HEHHBIA MUK KIeTKH. MHTepdasza u murtos. [Iporecchl, mpoTekarouiyie B
natepdaze. Permukanus - peakuust matpuaroro cuateza JIHK. Ctpoenue xpomocoM. XpoMOCOMHBIN
Habop - kapuoTHm. JIMIUIOMIHBIA ¥ TalJIOWAHBIA XPOMOCOMHBIE HAOOpBL. XPOMaTHIBI.
[MuTosmornyeckue OCHOBBI PA3MHOKEHUS U MHIMBHAyaJIbHOTO Pa3BUTHS OPraHU3MOB.

Henenue xnetku - muto3. Craaun mMurtosa. [Iponecchl, npoucxoasiyMe Ha pa3HbIX CTaAUsAX MHUTO3a.
Bbuonornueckuii CMbBICII MUTO3a

5.2

(DOpMBI Pa3MHOXKXCHHUA OPraHU3MOB! 0ecroJIoe U IT0JI0BOE. BI/I,Z[H OecroJioro Pa3MHOXKCHUA: OCIICHUC
HaaBOC, INMOYKOBAHUEC OJHO- W MHOI'OKJICTOYHBIX, CHOpOO6paSOBaHI/I€, BEICTATUBHOC PA3SMHOXKCHUC.
I/ICKYCCTBCHHOC KIIOHUPOBAHHEC OPraHnu3MOB, €Io 3HAYCHUC JIsI CCIICKIIUHU

5.3

ITonmoBoe Pa3MHOXKCHHUC, €I'0 OTIIMYUA OT Oecmoioro.

Meio3. Cragun Menosa. IIpouecchl, npoucxonduie Ha craausx Meinosa. [loBenenne xpoMocoM B
Meno3se. Kpoccunrosep. bruosmornueckuii CMbICI M 3Ha4YE€HUE MeH03a

5.4

I"amerorenes - mpoiiecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [10I0BBIE JKee3bl: CEMEHHUKH H
sugHuKU. OOpa3oBaHWE U pa3BUTHE TMOJOBBIX KIETOK -raMeT (CrepMaTo30ui, SHIeKIIeTKa) -
cnepMatoreHe3 W ooreHe3. (OCOOEHHOCTHM  CTPOEHHUs  SHUIEKIETOK U CIIePMAaTO30MIOB.
OnnonorBopenue. [laprenorenes

5.5

WunuBuayanbHoe pasButhe (OHTOreHe3). OMOpHOHAIbHOE pa3BUTHE (dMOpHOreHe3). Tambl
SMOPHOHAIBHOTO Pa3BUTUSl Y IMO3BOHOYHBIX JKUBOTHBIX: JpOOJEHME, racTpyislus, OpraHOIeHes.
[ToctamGpuoHanbHOe pa3BuTHE. THINBI MNOCTAIMOPHMOHAIBLHOTO PpA3BUTHSA: MPSMOE, HENPsMOe
(MuunHOYHOE). BnusHMe cpeasl Ha pa3BUTHE OPraHU3MOB; (DAKTOpPBl, CIOCOOHBIE BBI3BIBATH
BPOXIAEHHBIE YPOJICTBA.

Poct u pa3Butue pactenuii. OHTOreHe3 HBETKOBOTO PaCTEHUS: CTPOCHHE CEMEHH, CTAaINH Pa3BUTH

HacneacTBeHHOCTh M U3MEHUUBOCTD OpTraHnu3MOB




6.1

[Ipenmer u 3amaum reHeTHKH. VICTOpHsS pa3BUTHS T€HETUKU. BKIan pocCHiiCKMX M 3apyO0eKHBIX
yu€HBIX B DPa3BUTHE TEHETHKH. MeToabl TIeHEeTUKU (FMOpHUIOJOTHYeCKUil, LUTOr€HEeTHYECKuil,
MOJIEKYJISIPHO-TeHETUYECKHi). OCHOBHBIE T'€HETHYECKHUE TIOHATUA. |eHeTuueckas CUMBOJIMKA,
UCIOJIb3yeMasi B CXEMax CKpELUBaHUN

6.2

3aKOHOMEPHOCTH HACJICZIOBAaHUS TPHU3HAKOB, ycTaHoBIeHHble [.Mennenem. MoHoruOpumHOe
CKpelIMBaHHUe. 3aKOH eQuMHOooOpa3us TIMOpUIOB IepBOro mnokosieHus. [IpaBuio JOMUHUPOBaHHUS.
3akoH paciCIICHUA MPU3HAKOB. I'mmoresa yumcrornl rameT. IlojHOE M HETONHOE JAOMUHHPOBAHHUC.
JuruOpunHoe CKpeuMBaHue. 3aKOH HE3aBHMCHMOIO Hacle[oBaHMs NpHU3HAKOB. LluroreHernyeckue
OCHOBbl ~ JUTMOpUIHOTO  CKpelIuBaHusA. AHanusupyrouiee ckpemuBanue. Vcmosb3oBaHue
aHAJIM3UPYIOILET0 CKPEIIMBAHUS IS OIPEACICHUS TeHOTHUIIa 0CO0U

6.3

CuemnnieHHoe HacnenoBanue npusHakoB. Pabora T.Moprana no cuenjieHHOMY HacjeJOBaHHIO T€HOB.
Hapymenne crerieHus Te€HOB B pe3yibTaTe  KPOCCHHIOBEpa. XPOMOCOMHAsi — TEOPHS
HACJIECTBEHHOCTU. ['eHeTnueckue kKapThl. ['eHeTnka mona. XpPOMOCOMHOE OmNpejAeieHUe IMoJa.
AYTOCOMBI M IIOJIOBBIC XPOMOCOMEIL. T'omorameTHbIe B rereporaMecTHbIC OpPraHU3MBI. HaCJICIIOBaHI/Ie
NPU3HAKOB, CLEIUICHHBIX C TIOJIOM

6.4

N3menunBOCTh. Buapl HM3MEHUYMBOCTH: HEHACIEACTBEHHAss W HacleICTBEHHas. Ponb cpenbl B
HEHACJIEeICTBEHHOH  M3MEHUYMBOCTH.  XapaKTepUCTHKA  MOAM(UKAMOHHOW  HM3MEHYHBOCTH.
Baprnannonsbslii psg u BapuanmoHHas kpuBas. Hopma peaknmm npusHaka. KonmyecTBeHHbIE U
KayecTBEHHbIE MPU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH

6.5

HacnencrBeHHas, WM TeHOTHIIMYECKas, M3MEHYHMBOCThL. KOMOMHATHBHAA M3MEHYMBOCTHL. Meiio3 u
MOJIOBOM TMPOIECC - OCHOBA KOMOWHATUBHOW W3MEHYMBOCTH. MyTallMOHHAs W3MEHYUBOCTD.
Knaccudukanus myrtanuid: TEHHbIE XPOMOCOMHBIE, T€HOMHBbIE. YacToTa W TPUYMHBI MYTallHi.
Mytarennpie  (QakToppl. 3aKOH TOMOJIOTHYECKHX PSJOB B HACJIEICTBEHHOM W3MEHUHWBOCTHU
H.M1.BasuioBa

6.6

I'enetnka gyenoBeka. KapI/IOTI/IH yesioBeka. OCHOBHBIE METOABI TCHETUKH YCJIOBCKA: FGHGﬂJ’IOFH‘IGCKI/Iﬁ,
6HH3HCL[OBBII>1, HHTOFCHCTH‘{CCKHﬁ, 6HOXHMH‘-ICCKPII>1, MOJ'ICI(YJ'IﬂpHO-FeHCTI/I‘{eCKI/II‘;I. COBpeMeHHOC
OIMPECACIICHUEC T'CHOTHIIA: ITOJJHOI'CHOMHOC CCKBCHUPOBAHUC, TCHOTHUIIMPOBAHHWEC, B TOM 4YHCIC C




nomoitnpio IIIIP-ananm3a. HacnencrBeHHbIe 3a00JIeBaHMS YCIIOBEKAa: I'€HHBIC O0OJIE3HM, OOJIC3HU C
HaCJIEACTBEHHOHN MPEIpacioioKEeHHOCThIO, XpOMOCOMHBIE 00Jie3Hr. COMaTHYeCKUE U TeHEpATHBHbBIC
mytanuu. [lpuHIumer 3m0poBoro o0pas3a KH3HHM, JAWArHOCTUKH, NPOPUIAKTHKH U JICYCHUS
TEHETHYECKUX OoJie3HeH. MeIuKo-reHeTHYECKOe KOHCYJIBTHPOBAaHHUE. 3HAYCHHE MEAUITUMHCKON
TCHCTUKHU B IPCAOTBPAIICHUN U JICUCHUH I'CHCTUYICCKHUX 3a6OHeBaHI/H>'I YCJIOBCKa

CGJ’IGKHI/IH OpraHu3mMoB. OCHOBBI OMOTEXHOIOTHHI

7.1

Cenekius Kak HaykKa M Ipouecc. 3apoKIeHHe celleKIuu U aoMectukanus. Yuenne H.M.BaBunosa o
LIEHTpaX TMPOUCXOXKIEHUS W MHOrooOpasusi KyJIbTYpHBIX pacTeHuil. LIeHTpsl mpoucxoxaeHus
JIOMaIITHUX XKUBOTHBIX. COpT, MOPOJIa, ITAMM

7.2

CoBpeMeHHBIE METO/BI CelleKInU. MaccoBbIii M WHAMBUIYAIBHBIH OTOOPHI B CENEKIMUA PACTEHUH U
KHUBOTHBIX. OLIEHKa 3KCTephepa. BIM3KOPOACTBEHHOE CKpeIIMBaHUE - MHOpUIMHI. YucTas JTUHMSL.
CkpeuuBanue 4ucThiX JuHUM. ['ereposuc, wim rubpuaHas cuia. HeponcTBeHHOE CKpelllMBaHUE -
aytopuaunr. OtnanénHas ruOpuauzanus U e€ ycnexu. VICKycCTBEHHBIH MyTareHe3 W IOJIyuyeHHe
ITOJIMIUIONIOB. JIOCTHKEHUS CENIEKIIUN PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB

7.3

brotexHonorusa kak oTpaciib MPOU3BOJCTBA. [ eHHAs MHXKeHepHsl. DTambl CO3/1aHUs pEeKOMOMHAHTHON
JHK wm  TtpaHcrenneix opranm3moB. Kilerounas  umkeHepusa. KieTouHble — KyJIbTypBI.
MUKpPOKIIOHAIBHOE pa3sMHOXEHUE pacTeHuUN. Knonuposanue BBICOKOIIPOYKTUBHBIX
CeNIbCKOXO035CTBEHHBIX OPraHU3MOB. JKOJIOTHYecKue U 3Tudeckue mpobdiaemsl. MO - renerudecku
MOU(DUIIMPOBAHHBIE OPTAHU3MBI

Tabsuma 16.2

[TpoBepsiemble TpeOOBAaHUSA K pe3yJIbTaTaM OCBOEHUSA OCHOBHOU 0Opa3oBaTeIbHON IPOTPaMMBI 11 Kj1acca

Kon

[IpoBepsieMbie TpeIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM 00pa30BaTeIbHON MPOrPaMMBbI CPETHETO
o01rero oopa3oBaHus




CchopMupoBaHHOCTh 3HAHUN O MECTE€ W POJIM OMOJOTMH B CHCTEME HAyYHOT'O 3HAHMS €CTECTBEHHBIX
HayK, B (OPMHUPOBAaHMU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpa W HAy4YHOTO
MHUPOBO33PEHUS; O BKJIAAE POCCHUICKMX M 3apyOeKHBIX Y4EHBIX-OHMOJIOTOB B Pa3BUTHE OWOJIOTHH;
(YHKIIMOHAJIBHOM TPAaMOTHOCTH YEJIOBEKA /ISl PELICHUS KU3HEHHBIX 33/1a4

YMeHue packpbIiBaTh Coiep)KaHue OMOJIOTHUECKUX TEPMUHOB U IOHATHI: B, MTOMYJIALNS, TeHO(DOH I,
9BOJIIOLMS,  JABWXKYIIME cuibl  ((akTopbl) 3BOJIOLMH, IPUCIOCOOIEHHOCTh  OPraHU3MOB,
BUZI000pa30BaHuE, SKOIOTUYECKHE (PAKTOPBI, SKOCHCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEIYICHTHI,
LeNH UTaHus, 3KOJIOrHyecKas nupaMmuia, OuoreoneHos, buocdepa

YMenue wuznaratb OHOJOTHMYECKHe Teopuu (dBoitonnoHHas Teopus Y.J[apBuHa, CHHTETHYECKas
TEOpHUs IBOJIIOLIMN), 3aKOHBI U 3aKOHOMEPHOCTH (3apozsiieBoro cxonactsa K.M.bapa, uepenoBanus
TNIaBHBIX HampasiieHu# u myteit sBomouun A.H.CeBepuioBa, yuenus o 6uochepe B.M.Bepnanckoro),
OTIpEeEIIATh TPAHULIbl UX IPUMEHUMOCTH K KMBBIM CUCTEMaM

YMeHue BJIaACTb MCTOAaMHU HAYYHOI'O IIO3HAHUA B ouonoruu (Ha6J'IIOI[eHI/Ie 1 OIIMCAaHHC JXHBBIX
CHUCTCM, HPOLCCCOB U ﬂBHeHHﬁ; oprann3anvsda W HOPOBCACHUC OHOJIOrHYECKOrO OKCIICPUMCHTA,
BBIIBUKCHHUC THITIOTE3bI; BBIABJIICHUC 3aBUCUMOCTU MCXKAY HUCCICAYCMBIMU BCIIMYMHAMU, 00BsICHEHHE
MOJIYUYCHHBIX PE3YJIbTATOB, MCIIOJb30BAHHBIX HAYYHBIX HOHSITI/II\/'I, Teopnﬁ M 3aKOHOB, YMCHHUC JCJIaTh
BBIBOJIbI HA OCHOBAHWH TTOJIYUYCHHBIX peBy.]'ILTaTOB)

VYMeHue BBIICNATh CYLIIECTBEHHBIE TPU3HAKU CTPOEHHUS OHOJIOrMYECKHMX OOBEKTOB: BH/IOB,
MOMYJISILIUM, MPOAYLEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOT€0IIEHO30B U 3KOCHCTEM; OCOOEHHOCTH
MPOIIECCOB  HACJIEJACTBEHHOW  W3MEHUMBOCTH, €CTECTBEHHOrOo  OTOOpa,  BHJI000pa30BaHMA,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB, JIEHCTBUS SKOJIOIMUYECKHUX (PaKTOpPOB Ha OpraHU3MbI, IepeHoca
BEILIECTB U IIOTOKAa DHEPrMU B DKOCUCTEMAX, AHTPOIIOICHHBIX M3MEHEHHM B 3KOCUCTEMAaxX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOr€OXMMHUECKUX IIUKIOB B Onochepe

YMeHue npuMeHSTh MOTy4YeHHBbIC 3HAHUS U1 OOBSICHEHUS OMOJOTHYECKHUX MPOIECCOB U SBICHHM,
JUISL IPUHSTHS TPAaKTUYECKUX PElIeHUH B MOBCEIHEBHOM KU3HU B LEISIX o0ecreyeHnus: 6e30MacHOCTH
CBOETO 37I0POBBSI U 3JIOPOBBSI OKPYXKAIOIIMX IOJEH, COONIIOEHUS HOPM TPaMOTHOTO TIOBEICHUS B
OKpY’Kalomel TPUPOJHON cpejie; TMOHMMaHWE HEOOXOMUMOCTH HCIOJIB30BAHUS JTOCTHKCHHUI




COBpCMeHHOf/’I Oouonoruu IJId paliMOHAJIBHOTO IMPUPOAO0IIOJIE30BaAHUSA

Vmenue peaTth 3JICMCHTAPHBIC OHOJIOrMYECKHE 3aaa4d, COCTABJIATH CXEMbI IIEPECHOCA BCUICCTB U

7
SHEPTUH B SKOCUCTEMAaX (IETMH MUTAHUS )
8 YMeHue BBINOJHATH JIAOOPAaTOPHBIE U MPAKTHUYECKUE pabdoThl, COOMIOAATh MpaBWiia MpH paboTe ¢
y4eOHBIM U 1a00paTOPHBIM 000pYI0BaHUEM
YMeHHne KpUTHYECKH OIICHWBATh U WHTEPIPETHPOBATH MH(OPMAIMIO OMOJIOTHYECKOTO COJCPKAHMUSA,
9 BKJIIOUAIOIIYIO TICEBJOHAYYHbIE 3HAHUA U3 Pa3Nu4HbIX UCTOYHHKOB (CMU, HaydHO-TOMyNspHBIE
MaTepuasbl); paccMaTpUBaTh II00albHbIE IKOJOTHYECKUE MPOOIEMBbl COBPEMEHHOCTH, (HOPMUPOBATH
10 OTHOIIEHHUIO K HUM COOCTBEHHYIO MO3UIUIO
10 YMeHne co3iaBaTh COOCTBEHHBIE NHCHMEHHBIE M YCTHBIE COOOIICHUS, 0000Imas OHOJIOTHYECKYIO
MH(OPMALINIO U3 HECKOJIBKUX UCTOUYHHUKOB, TPAMOTHO HCIIOIb30BaTh MOHATHIHBIN anmapaT OuoiIoruu
[IpoBepsiemble 371eMEHTHI coAieprkaHus (11 Kace)
Kon IIpoBepsieMblii aIeMEHT CoJiepKaHUs
1 DBONIOIMOHHAs OHOJIOTHS
DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
11 CunerenbcTBa 3BoMOIUHU. [laneoHToNOrMYeCKre: MOCIEA0BATEILHOCTh IMOSIBICHUS BHIOB B

MAJICOHTOJIOTUYECKOM JIETOMUCH, TiepexoHbie Gopmbl. bruoreorpaduyeckue: CXOJICTBO M pa3ludHe
(dayH u GIop MaTepUKOB M OCTPOBOB. DMOPHUOJIOTHYECKUE: CXOJCTBA M PA3THIMS YMOPHUOHOB PA3HBIX
BUJIOB MMO3BOHOYHBIX. CpaBHUTEIIbHO-aHATOMHYECKHE: TOMOJIOTHYHBIE, aHAJIOTUYHBIE,
PYAUMCHTAPHBIC OpraHbl, AaTaBU3MBI. MOJ'IeKy.TIHpHO-6I/IOXI/IMI/I‘IGCKI/IeZ CXO0ACTBO MEXAaHU3MOB

Tabiuna 16.3



HACJIEICTBEHHOCTH ¥ OCHOBHBIX META0OJIMUECKUX MYTEH Y BCEX OPraHU3MOB

1.2

OpomonronHas teopust Y.Jlapuna. [Ipeanochliki BO3HUKHOBEHMS JAapBUHM3MA. J[BHKYIIME CHUIIbI
SBOJIONMKM BUJOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE TIPU OrPAaHMYCHHOCTH PECypCOB,
HeornpeaenéHHas I3MEHYUBOCTh, 00pb0a 3a CyIeCTBOBaHHE, ECTECTBEHHBIN 0TOOP)

1.3

Cunrerndeckas Teopus sBomonuu (CTD) u ocHOBHBIE €€ mostokeHUs. MukposBostonus. [lomymsiius
KaK €MHUIA BUJIA U IBOJIIOIIUHI

1.4

JiBrkyuue cuibl ((hakTopel) SBOIIOLMH BUJOB B Ipupoje. MyTallMOHHBIH npolecc 1 KOMOWHATUBHAs
M3MEHYMBOCTh. [lomymnsiuoHHble BOJMHBI M Apeiid reHoB. M3omsmus u murpanus. EcrecTBeHHBIN
oT0Op - HampapysroIUi ¢GakTop 3BoMOIMU. DOpMBI ecTecTBEeHHOro otdopa. IlpucnocobneHHocTh
OpPraHM3MOB KakK pe3yibTaT 3BoJtouuu. [Ipumepsl npucnocoOneHuil y opranuzMoB. ApoMopdo3bl 1
uavoananTauuu. Bun u BunoobpaszoBanue. Kpurepuu Buma. OcHoBHbIE (POpPMBI BU00Opa30BaHUA:
reorpauuecKoe, IKOJIOrHIECKOe

1.5

Maxkpoaosrorusi. DopMbl 3BONONNKN: (PUIETUYECKAS, TUBEPIeHTHASI, KOHBEPICHTHAS, TTapaJljIelIbHAsl.
Heob6patumocts 3BOIIONINN

Bo3HuUKHOBEHUE U pa3BUTHE KU3HU Ha 3eMile

2.1

JloHayuHble MpEACTaBICHUS O 3apPOXKIACHUM XKU3HU. HaydHble rMIoTe3bl BOSHUKHOBEHHUS >KU3HHM Ha
3emie: abuoreHes W MaHCHEPMHsS. XUMHUYECKas SBOJIONMS. DKCIEPUMEHTAIBHOE TMOATBEPKICHUE
XUMHUYECKON H3Bomtounu. HauanpHble »Tambl Ouonorumdeckoi sBomtonuu. ['umoreza PHK-mmpa.
[TepBbie KIETKHU U UX 3BOMOLKSA. POPMUPOBAHNE OCHOBHBIX T'PYIII KHUBBIX OPraHU3MOB

2.2

Pazputne xu3nu Ha 3emiie mo spam U nepuogam. Karapxel. Apxeiickas U MPOTEPO30MCKas 3PBHI.
[Taneosoiickas spa u €€ mepHOAbl: KEMOPUNCKUN, OPIOBUKCKUH, CHIYpUNCKUN, HTEBOHCKHIA,
KaMEHHOYTOJIbHBIN, NEpMCKHUNA. Me3o30lcKas 3pa U €€ MepHObl: TPUACOBBIM, FOPCKUM, MEIOBOW.
KaiiHo30licKast 5pa U €€ Nmepuo/bl: MaJeOreHOBbIN, HEOTCHOBBIM, AHTPOIIOI€HOBBIN. XapaKTepUCTUKA
KJIUMaTa M Te0JIOTMYECKUX MporieccoB. OCHOBHBIE ATAlbl ABOJIOLUUA PACTUTEIHLHOTO U >KUBOTHOIO




mupa. Apomopdo3bl y pacTeHHil U KXUBOTHBIX. [losiBIIeHMe, pacuBeT M BBIMUPAHUE TPYII >KHUBBIX
OpraHu3MOB

2.3

Cucrema OpTraHHU4Y€CKOIro MHpa KaK OTPaKCHHUC SBOJIIOLHHU. OCHOBHBIC CHCTEMATHUYSCKHUE IpYIIIbL
OpraHu3mMoB

2.4

OBouroLUsl YeJoBEeKAa. AHTPONOJIOIUs Kak Hayka. Pa3BuTHe MNpencTaBlIeHUH O HPOUCXOKIACHUU
yeynoBeKka. Meroabl M3ydeHHMs aHTpororeHesa. (CxonacTBa M pa3iauuus 4YeJIOBEKAa M IKUBOTHBIX.
Cuctematnueckoe IOJIO)KeHHE  yenoBeka. JIBwkymue cuibl  ((akTOpbl) — aHTPONOIeHe3a.
HacnencrtBeHHass HM3MEHYMBOCTH M €CTECTBEHHBIM 0TOOp. OOIIeCTBeHHBI 00pa3  KHU3HH,
W3TOTOBJICHUE OPYIU TPy/a, MBIIIJICHHUE, peUb

2.5

OcHOBHBIE CTaIMU W BETBH SBOJIOLMM 4YEJIOBEKA: aBcTpajonuteku, YemoBek ymenbiii, Yenosex
npsaMmoxoaanmii, Yenosek Heannepranbckuid, YenoBek pazymHblil. Haxoaku MCKOMaeMbIX OCTaHKOB,
BpeMs CyIIECTBOBAHMsI, 001aCTh pacIpOCTpaHEHUs], 00BEM rOJIOBHOTO MO3Ta, 00pa3 KU3HH, OPYIAHS

2.6

Yenoeueckue packl. OCHOBHbIE OOJIbILINE pachl: €BpONEOHIHAs (€Bpa3uiickas), HErpo-aBcTpalouIHasl
(3xBaTOpHaNbHAsA), MOHrojioujHas  (a3uaTcKo-aMepHKaHCKas). YepTbl  IPUCIIOCOOIEHHOCTH
IIPEICTaBUTENEH YEJIOBEUYECKUX pac K YCIOBHSAM CYLIECTBOBaHMs. EJNMHCTBO YENOBEUYECKHX pac.
Kpurtuka pacuzma

Opranu3Mbl 1 OKpyKaroias cpeaa

3.1

DKOJOTUSl Kak Hayka. 3aJadd W pa3Aenbl IKOJIOTUHU. MeToAbl JKOJOTHYECKHX HCCIIECOBAHMA.
DKoJioruueckoe MupoBo33peHue. Cpenbl OOMTaHUS OPraHU3MOB: BOJHAS, HA3eMHO-BO3YIIHAs,
MOYBEHHAs, BHYTPUOPTaHU3MEHHASI

3.2

Okonornyeckue akropel. Knaccupukanus sxomornueckux (GpakTopoB: aOMOTHUYECKHE, OMOTHYECKUE
U aHTpOTOreHHbIe. JeficTBHE 3KOJOrn4ecknx (PakTopoB Ha OPraHU3MBbI




AOuotnueckue (QakTOphl: CBET, TEMIIEparypa, BIaKHOCTh. Doromepuonusm. Ilpucrnocobnenus

3.3 o
OpPraHU3MOB K JIeHiCTBHIO aOMOTHUYECKUX (haKTOpOB. bruosornueckue puTMbl
buotnueckune ¢aktopsl. Buasl OMOTHYECKMX B3aMMOJACHCTBHIA: KOHKYPEHLMS, XHUIIHHUYECTBO,
34 [apa3uTU3M, MyTyalu3M, KOMMEHCAJIM3M (HaxJeOHUYEeCTBO, KBapTUPAHTCTBO), aMEHCAIN3M,
' HEUTpanu3M. 3HaueHHE OUOTUYECKUMX B3aUMOACHCTBUM JJi1 CYIIECTBOBAHUS OPraHU3MOB B
IIPUPOJHBIX COOOIIECTBAX
OKOJIOTHYECKHE XapaKTEPUCTUKU Nonyssaund. OCHOBHBIE IOKa3aTelu IMONYJSLHUU: YHUCIEHHOCTb,
3.5 IUIOTHOCTb, POXKAAEMOCTh, CMEPTHOCTb, IIPUPOCT, MUTpalus. JIMHAMHUKA YUCICHHOCTH HOMYJIALUU U
e€ perysanus
4. Coo011ecTBa U 3KOJIOIMYECKHE CUCTEMBI
41 CoobmiectBo opranu3zMoB - OuoneHo3. CTpyKTypel OHOLIEHO3a: BUIOBas, MPOCTPAHCTBEHHa,
' Tpoduueckas (mumeBast). Buabl-noMmuHanTel. CBsi3u B OMoLIEHO3€E
Okosnoruueckue  cucteMbl  (3kocucreMsl). Ilonstue 00 »sKkocucteMe U OHMOreolEeHO3e.
QDYHKIMOHAIBHBIE KOMIIOHEHTBI DKOCHCTEMBI: MPOAYLIEHTHI, KOHCYMEHTHI, peaylueHTsl. Kpyrosopor
42 BELIECTB U MOTOK SHEPTUM B 3KocucTeme. Tpoduyeckue (MuiieBble) ypoBHU dKocucTeMbl. [lumiessie
' nenu u cetd. OCHOBHBIE TIIOKa3aTeNd HKOCUCTEMBI: OHomacca, MPOAYKIHUS. DKOJIOTHYECKHE
MUpaMHIbl: TPOAYKLUHH, YHMCIEHHOCTH, Ouomaccel. (CBOHCTBa HIKOCHUCTEM: YCTOWYHBOCTb,
camoperyJanus, passutue. Cykieccus
[Ipupoanbie FIKOCUCTEMBI. DKOCUCTEMBI 03€P U PEeK. DKOCHCTEMA XBOMHOTO MJIU HIMPOKOJIMCTBEHHOTO
neca.
4.3

AHTpPOTIOTEHHBIE ~ DKOCHCTEMBI.  ATpPOIKOCHUCTEMBL.  YpOOIKOCHUCTeMBl.  buojormdeckoe
XO3MCTBEHHOE 3HAYECHHE arpodKoCHCTeM H ypOoskocucteM. buopasHooOpasume kak ¢hakTop
ycroitunBocTH 3kocucTeM. CoxpaHeHHe OMOIOTHYECKOTo pa3Hoo0pas3us Ha 3emiie




Yuenne B.M.Bepranckoro o 6uocdepe. ['panuiibl, coctaB u cTpykrypa duocdepsl. JKuBoe BemecTBo
u ero pyakuuu. OcobeHHOCTH OHOChEphl Kak rI00aIbHON SKOCKCTEMbI. J[MHAMHUYECKOe paBHOBECHE

4.4
u obpaTHas cBsizb B Ouocepe. KpyroBoporsl BemecTB M OHMOT€OXMMHUYECKHE IHMKIIBI 3JIEMEHTOB
(yrnepona, azora). 3oHaIbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYITTH
YenoBeuectB0 B Ouocepe 3emnn. AHTpomoreHHble HU3MeHeHUss B Ouocdepe. [nmoGanbHble
9KOJIOTUYECKUE TIPOOITIEMBI.

4.5

OcHOBa palMOHATBHOTO YIPABJICHHs MPHPOJHBIMH PECYpCaMH M HX HUCIOJb30BaHUE. JOCTIDKEHUs
OMOJIOTUH U OXPaHa TPUPOJIBI

",
’

112) OYHKT 120 JOTOJHUTD MOJIIIYHKTOM 120.9 CJIEIYIOIIETO COJIePIKAHUA:

"120.9. /1711 IpoBeIeHNs €ANHOTO TOCY/IAPCTBEHHOTO 3K3aMeHa 1o buosioruu (s1asiee - EI' mo 6mosiorun) ucnoib3yercs nepevyeHb
(xomudukaTop) IpoBEepsIEMbIX TPEOOBAHHUI K pe3yJIbTaTaM OCBOEHHUSI OCHOBHOUM 00pa30BaTEIbHOU ITPOTPAMMBbI CPETHEr0 OOIIETO
06pa30BaHUA U 3JIEMEHTOB CO/IEPKAHMIA.

Tabiuna 16.4

[TpoBepsiemble Ha EI'D mo 6uosioruu TpeboBaHUsA K pe3yIbTaTaM OCBOEHUS OCHOBHOIM 00pa30BaTEIbHON IPOrPaMMBbI CPETHETO
ob1iero o6pa3oBaHus

Ko .
DOBE }I)zMOFO HpOBepHGMBIC TpC6OBaHI/I$[ K OpCAMETHBIM pE3yJibTaTaM OCBOCHHA OCHOBHOU
POBEP 00pa3oBaTeNbHOM MPOrpaMMbI CpEHETo 001Iero 00pa3oBaHus
TpeOOBaHU
CdhopmupoBaHHOCTH 3HAHHWI O MECTE W POJM OMOJOTHH B CHUCTEME €CTeCTBEHHBIX HAayK, B
1 (hopMHUPOBaHUHM COBPEMEHHOW €CTECTBEHHOHAYYHOW KApTUHBI MHpA, B TO3HAHWUU 3aKOHOB
OPUPOABI W PEIICHUH JKU3HEHHO BAXKHBIX COIMAIBHO-ITUYECKUX, HKOHOMHUYECKUX,
IKOJIOTHYECKHUX TIPOOJIEM YeJIOBEUSCTBA, a TaKKe B PEIICHUH BOIPOCOB PAIMOHAILHOTO
MIPUPOIONONB30BaHUs, B (POPMHUPOBAHUU I[IEHHOCTHOTO OTHOIIEHHUS K TPUPOJE, OOIIECTBY,



https://1zavuch.ru/#/document/99/1301798825/ZA00MGS2NI/

YeJIOBEKY; O BKJIaJIe POCCUHUCKUX U 3apyOeKHBIX yUEHBIX - OMOJIOTOB B pPa3BUTHE OMOJIOTUU

Brnanenune cucremoil 3HaHMIl 00 OCHOBHBIX METOAAX HAayYHOI'O IO3HAHUs, UCIOJIb3yEeMBbIX B
OMOJIOTUYECKUX HCCIEIOBAHUAX JKUBBIX OOBEKTOB M SKOCHCTEM (ONHMCAaHUE, H3MEpEHHE,
IpoBe/ieHNE HaOJI0AEHUI); c1ocoOaMu BBISBIEHUS U OLICHKM aHTPOIIOI'€HHBIX M3MEHEHHUH B
IIpUpoJie. YMEHHUE BBIIBUTAaTh I'MIIOTE3bl, IIPOBEPATh MX IKCIIEPUMEHTAIbHBIMU CPEIACTBAMHU,
bopmMynupys 1Lelb MCCIENOBaHUS, AHAJIU3UPOBATh IOJYYEHHbIE pE3yJbTaTbl M JejaTh
BBIBOJIbI. BBIsBIEHHE 3aBUCUMOCTH MEXIY HCCICIyeMbIMA BEIUYMHAMH, OOBICHEHHE
MIOJyYEHHBIX pe3yJbTaTOB U (OPMYJIHMPOBAHHE BBIBOJAOB C HCIOJIb30BAHUEM HAy4YHbIX
IIOHATUI, TEOPUN U 3aKOHOB

YMeHue BIaIeTh CHCTEMON OMOJIOTHYECKUX 3HAHHM, KOTOpas BKJIFOYAST: OCHOBOIIOJIATAFOIIINE
OMOJIOTMYECKHE TEPMUHBI M TOHATHSA (KH3Hb, KIETKa, TKaHb, OpraH, OPIraHHU3M, BHJI,
MOMYJISIIASL, JKOCHCTEMa, OWOoIeHo3, Ouocdepa; Meradoau3M, TOMEOCTa3, KICTOYHBIN
UMMYHUTET, OuocuHTe3  Oeiika,  OWOMOJIMMEpBI, JUCKPETHOCTh,  CaMOPETYJIAIuS,
CaMOBOCITPOM3BE/ICHNE, HACJICACTBEHHOCTh, W3MEHUYUBOCTH, JHEPrO3aBHCHMOCTh, POCT U
pa3BHTHE); OMOJIOrHYeCKUEe TeopuH: Kietounas teopus T.11IBanna, M.111neinena,

P.BupxoBa; kiioHalIbHO-ceneKTUBHOTO MMyHuTeTa [1.0pnux, N.M1.MeunukoBa, XpoMocoMHas
Teopus  HacnelncTtBeHHoctH T.Moprana, 3akoH 3apogsimeBoro cxoxacrsa  K.bapa,
sBoIOIMOHHAs Teopus Y.JlapBuHa, cHHTETHYECKasi TEOPHsI BOIIOLUH, TEOPUs aHTPOIIOTeHe3a
Y.[MapBuna; Tteopusi Ouoreonenosa B.H.Cykauépa; yuenune H.M.BaBunoBa o meHTpax
MHOT0o00pa3usl U MPOUCXOXKACHUS KyNbTYpHbIX pacTeHuid, yuenne A.H.CeBeprosa o nmyTsax u
HanpaBJeHusAX 3Boonuy, yueHue B.M.BepHaackoro - o 6uocdepe); 3akoHbl (e1nHOOOpa3us
MTOTOMKOB II€PBOT0 MOKOJIEHUS, pacIIETJICHUS IPU3HAKOB, HE3aBUCUMOTI'0

HacjeA0BaHUs Npu3HakoB [.MeHens; CuenIeHHoro HacjieJ0BaHusl IPU3HAKOB U HapyLIECHUs
cueruieHuss reHoB T.MopraHa; rOMOJOTMYECKHUX PsAJOB B HACIEICTBEHHONM HM3MEHYUBOCTH
H.N.BaBunosa; renermdeckoro paBHoBecus JIx.Xapau u B.BaiinOepra; 3apoapIieBOTO
cxoactBa K.bapa; Ouorenernueckuii 3akon J.I'ekkensi, ®@.Mromepa); IPUHIUIBI (YUCTOTHI
raMmer, KOMILJIEMEHTapHOCTH); npaBwia (MuHuMmyma O.JInbuxa, sKoiorndecko mupamMuibl
qrcesn, OMOMAacChl U SHEPTHH); TUNOTE3bI (KoarepBaTHON A.M.OnapuHa, HepBUYHOrO OyJIbOHA




Jx. XonneitHna, Mukpocdep C.Doxkca, pudbozuma T.Uek)

YMeHue pelath MOMCKOBBIE OHMONOTHMYECKHE 3a7aud; BBISBIATH MPUYMHHO-CICICTBEHHBIC
CBSI3U MEXKIy HCCICTyeMbIMA OHOJOTHUYECKUMH OOBEKTaMH, IMPOLECCAMUA W SIBICHHSIMU;
JIeNlaTh BBIBOJABI M TMPOTHO3BI HA OCHOBAHWU TOJYYCHHBIX PE3yJIbTAaTOB; COCTaBISATH
TCHOTHIIMYECKUE CXEMbl CKPCIIUBAHHS JIJIS Pa3HbIX THIIOB HACIICAOBAHHS NPU3HAKOB Y
OpPTraHU3MOB, COCTABIIATH CXEMbI IIEPEHOCA BEIIECTB U YHEPTUH B SKOCUCTEMaX (I[ENH MUTAHUS,
TTUIIEBHIE CETH)

YMeHue ycTaHaB/IMBaTh B3aUMOCBS3H MEXAY CTPOCHUEM M (PYHKLUSMU: OPraHOUAOB, KIETOK
pa3HBIX TKaHEW, OpraHaMy U CUCTEMaMH OPraHOB Y PACTEHUM, )KUBOTHBIX U YEJIOBEKA; MEXKAY
sTanaMy oOMEHa BEILIECTB; dTallaMHU KJIETOYHOIO IIUMKJA W JKU3HEHHBIX LIMKJIOB OPraHU3MOB;
JTanaMu 3MOPUOHAIBHOTO PA3BUTHSA; T€HOTHIIOM M (EeHOTUIIOM, (peHOoTUNOM U (hakTopamu
cpeapl OOWTaHWS; MpPOIECCaMH  DBONIONMH; JBIKYIIUMH CHJIAMH  aHTPOIOTEeHE3a;
KOMIIOHEHTaMH Pa3IMYHbIX 3KOCHUCTEM U MPUCHOCOOIEHUAMHI K HUM OPraHU3MOB

Ymenue BBIACIIATh CYIICCTBCHHBIC ITPHU3HAKU!

CTPOCHHUSI BUPYCOB, KJIETOK MPOKAPHOT M JYKAPUOT; OJHOKIETOYHBIX W MHOTOKJIETOYHBIX
OpPraHu3MOB, BHUJIOB, OMOT€OLIEHO30B, SKOCUCTEM U Ouochepsl; CTpOSHHsI OPTaHOB U CUCTEM
OpPTaHOB PAaCTCHUH, KUBOTHBIX, YEIIOBEKA; MPOIECCOB KU3HEAECATEILHOCTH, MPOTEKAIOIINX B
OpraHu3Max pacTeHHH, )KUBOTHBIX M YeJOBEKa; OMOIIOTUYECKUX MPOIIECCOB: 0OMEHa BEUIECTB
(MeTabosn3m), HH(GOPMAIMK U MIPEBPALLCHUS SHEPTUH, OPOKEHUs, AaBTOTPO(GHOTO U

reTepoTpoHOro THUIOB MHUTaHUS, (QOTOCHHTE3a U XEMOCHUHTE3a, MHTO3a, Meio3a,
raMeToreHesa, sMOpHOreHesa, nOCTAMOPHOHAIIBHOTO pa3BUTHS, Pa3MHOXKEHHS,
WHIUBUAYAIBHOTO Pa3BUTHUSL OpraHu3Ma (OHTOreHe3a), B3aWMOJEWCTBUS T'€HOB, IreTepO3HCa;
JeUCTBUH HMCKYCCTBEHHOTO OTOOpa, CTAaOMIM3UPYIOILEro, JBHXKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOI'0 0TOOpa; aJlJIONAaTPUUECKOro U CHUMIIATPUYECKOr0 BUA000pa30BaHUs; BIUSHUS
JBIDKYIIUX CHJI 3BOJIIOIMK HAa TEHO(OHJ MOMYJSAIUH; MPHUCIOCOOIEHHOCTH OPraHU3MOB K
cpene oOMTaHMsI, YepeOBAaHMS HAIpPaBJIEHUN 3BOJIOLMHU; KPYroBOpPOTa BEUIECTB U IMOTOKA
9HEPrUM B SKOCHCTEMAX




ChopMupoBaHHOCTh YMEHUS BBIICIATH CYIIECTBEHHBIE IPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT
U DYKAapHOT; OJHOKIICTOYHBIX M MHOTOKJICTOYHBIX OPTraHM3MOB, BUIOB, OHOTEOIICHO30B H
HKOCHUCTEM; OCOOCHHOCTH IPOLECCOB OOMEHa BEIISCTB M NPEBPALICHUS SHEPIHU B KIIETKE,
(doToCHHTE3a, TIACTUYECKOTO M IHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, MeiHo3a,
OIUIOJIOTBOPEHUS, PA3BUTUS H PA3MHOXKEHUS, WHIMBUAYAIBHOTO Ppa3BUTHS OpraHW3Ma
(oHTOTEHE3a), OOpPBHOBI 3a CYIIECTBOBAHHE, ECTECTBEHHOTO OTOOpa, BHA000pa30BaHUSA,
MPUCIIOCOOJICHHOCTH OPraHU3MOB K cpefe OOWTaHMsA, BIUSHHUS KOMIIOHEHTOB JKOCHCTEM,
AQHTPOIIOTEHHBIX W3MEHEHWH B 3KOCHUCTEMaxX CBOCW MECTHOCTH, KPyroBOpOTa BEUIECTB M
MIpeBpalleHus SHEPTHH B Onocdepe

YMeHue uCHoib30BaTh COOTBETCTBYIOIIME ApTyMEHThI, OWOJIOTMYECKYI0 TEPMHHOJOTHIO U
CUMBOJIMKY JUISl JI0KQ3aTeIbCTBAa POJCTBA OPraHW3MOB pPAa3HBIX CHCTEMATHYECKUX TPYIII;
B3aMMOCBSI3M OPTaHU3MOB U CPeJlbl OOMTAHUS;, €IUHCTBA YEJIOBEUECKUX pac; HEOOXOTUMOCTHU
3I0pPOBOTO 00pa3a KH3HU, COXPAaHEHHS pPa3HOOOpa3us BHIOB W JKOCHCTEM KaK YCIOBHS
COCYIIIECTBOBAHUS IPUPOJIBI U YEIIOBEUECTBA

YMeHue  KpUTHYECKH  OIeHMBaTh  HMH(OpManui0  OUMOJOTUYECKOTO  COJEpKaHUs;
WHTEPIPETHUPOBATh ITHUECKHUE aCIIEKThl COBPEMEHHBIX UCCIIEIOBAHUIN B OMOJIOTHH, METUITNHE,
OMOTEXHOJIOTHH;, pacCMaTPUBaTh TJIOOANBHBIE SKOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH,
(hopMHUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO TTO3UIIUIO

[TepeueHb 371eMEHTOB COZlepKaHUA, TpoBepseMbIx HAa EI'D 1o 6uosiorun

Kon IIpoBepsieMblii 2IEMEHT COJEP/KaHUS
1 buonorus xak Hayka. JKuBble cHCTEMBI U UX U3yUYEHHE
11 CoBpemeHHass Ouonorus - KOMIUIEKCHAas Hayka. buosornueckne Haykd M HM3ydyaeMble HMH

HpO6HCMLI. (DYHILaMCHTaJIBHBIC, MPUKIIAAHBIC U IIOUCKOBBIC HAYYHBIC HCCIICAOBAHUA B OHOJIOTUH.

Tabuna 16.5



3nayenue Ouonorud B (HOPMUPOBAHMHM COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTHHBI MHpA.
[Mpodeccun, cBs3aHHBIe C OHONOrMel. 3HaueHHE OWOJIOTMHM B MPAKTHYECKOH JIESATEIBHOCTH
YeJI0BEeKa: MEAMIIMHE, CEIbCKOM XO035ICTBE, MPOMBIIUIEHHOCTH, OXPaHe IPUPOIBI

1.2

XKusble cuctembl Kak mOpeaMeT u3ydeHus Ouosnoruu. CBONCTBA >KUBBIX CHCTEM: €IMHCTBO
XMMHYECKOTO COCTaBA, JUCKPETHOCTh U LEIOCTHOCTD, CI0KHOCTh U YIOPSJIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPIaHMU3aLMsl, CaMOBOCIIPOU3BEACHHUE, Pa3IpaXUMOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE. YPOBHU OpraHU3alyH JKUBBIX CHUCTEM: MOJIEKYJISIPHbIMA, KIETOYHbIA, TKAHEBBIM,
OpraHU3MEHHBIN, MOMYISILIMOHHO-BUIOBOM, 3KOCUCTEMHBIH (OMOreOLeHOTUYECKUi), OuochepHbIil.
[Iporeccrl, mpoucxoasime B XKUBBIX cucTeMax. OCHOBHBIE MPU3HAKHU KUBOTO. JKU3Hb Kak (GopMma
CYILLIECTBOBAHUS MaTEPUH

1.3

Metoael Ouonornueckol Hayku. HaOmroneHue, u3MepeHHe, SKCIEPUMEHT, CHCTeMaTH3alus,
MetaaHanus. [loHsITHE O 3aBMCHUMON M HE3aBHCUMOM mepeMeHHOW. [lmaHnpoBaHue 3KCrniepuMeHTa.
[TocranoBka u mposepka rumnote3. HyneBas rumoresa. [loHsTue BBHIOOPKHM U €€ JOCTOBEPHOCTD.
Pazbpoc B Onosornueckux naHHbiX. OIEHKA JOCTOBEPHOCTH IMOJYYCHHBIX pe3yiabTaToB. [IpuduHbI
HCKa)XXCHUS pPe3yJbTaTOB IKCIepUMEHTa. [IoHsATHE CTaTUCTUYECKOTO TECTa

Knerka kak Onojorudyeckas cucrema

2.1

Knerka - cTpykTypHO-QYHKIHMOHAJIbHAs €AMHUIA XKHUBOTrO. MCTOpHS OTKpPBITHUSA KJIETKH. PaboTbl
PI'yka, A.leBenryka. Kierounas teopus (T.IlIBann, M.Illneiinen, P.BupxoB). OcHoBHbIE
MIOJIO)KEHHS COBPEMEHHOM KJIETOUHON Teopuu. MeToabl MOJIEKYJISIPHOM M KJIETOYHOH OHOJIOTHH:
MHUKPOCKONHUS, Xpomarorpadus, 3aeKTpodope3, METOJ MEYEHBIX aToMOoB, AuddepeHnnaibHOe
LHeHTpU(pyrupoBaHue, KyJIbTUBUPOBAHUE KIETOK

2.2

XUMHUYECKUN COCTAaB KIETKH. Makpo-, MUKpPO- U YIbTPAMHUKPOXJIEMEHTHl. Boma u €€ ponp Kak
pPacTBOPUTEIISl, PEAreHTa, yd4acTue B CTPYKTYPUPOBAHUM KJIETKH, TEIUIOPETYJUU. MHUHEpaabHble
BEIIECTBA KJIETKH, X OMOJIOrHYecKas poiib. Pojb KATHOHOB M @aHUOHOB B KJIETKE.

buonoruueckue mnonumepsl. benku. AMUHOKUCIOTHBIA cocTaB OenkoB. CTpYKTypbl OenKoBOM




Monekyibl. [lepBuuHas cTpykTypa Oenka, nenTuaHas cBsi3b. Bropuunas, TpeTu4Has, Y4eTBEPTUYHAS
ctpyktypsl. JleHarypanus. CpoiictBa OenkoB. Knaccudukanus 6enkoB. buonoruveckue GyHKIIUNA
0enKoB. YrieBoibl. MOHOCaxXapuIbl, AUCAXAPHUIbL, OJIMTOcaxapu/sl U nmoaucaxapuapl. OOmmii nian
CTpoeHHsI U (PU3MKO-XUMHUYECKHE CBOWCTBA YIJIeBOAOB. buonormyeckue (yHKIUU YriIeBOJIOB.
Jlumuapl. 'unpopunbHo-rHIPO(HOOHBIE CBOWCTBA.

Knaccupukanuss munumoB. Tpurnuuepunsl, ¢GochoIunuabl, BOCKH, CTepOUIbl. buojormueckue
byakuun JanmuaoB. OOmKe CBOMCTBA OHMOJIOTMYECKMX MEMOpaH - TEKy4ecTh, CIIOCOOHOCTh K
camo3aMblKaHHO, nosynpoHunaeMocts. HyxnennoBbie kucinorsl. JJHK u PHK. Crpoenue
HYKJIEUHOBBIX KucnoT. Hykneotuapl. Ilpuniun xommiuementapHoctu. I[IpaBuno Yapradda.
Crpykrypa JHK - nBoiiHas ciimpans. MecTtoHaxoxaeHue u onosnorundeckue pyakiuu JJHK.

Bunet PHK. ®@yuknun PHK B kiietke. Ctpoenue monekynsl AT®. Makpospruyeckue cBsi3u B
Mmonekyine AT®. buonorunueckue pynkuuu AT®. BoccTaHoBIeHHBIE IEPEHOCUNKH, UX (DYHKIIUU B
kietke. CexBenupoBanme JIHK. CrpykrypHas Ouosiorus: OMOXMMHYECKHE U OHOPU3NYCCKUE
HCCIIEIOBAaHMsI COCTaBa M MIPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYJI

2.3

Tunbel  KJIETOK: JyKapuoTHueckass ¢ mpokapuotudeckas. CTpYKTypHO-()YHKIIMOHAIbHBIC
00pa30BaHMsI KIETKH.

Crpoenue mnpokapuoTHdeckoil kieTku. Kierounas crenka Oaktepuii u apxeid. OcoOeHHOCTH
CTpOEHHUSI TeTePOTPO(PHOI U aBTOTPODHON MPOKAPUOTHIECKUX KIETOK. MECTO U poJib MMPOKAPHOT B
ouoneHo3ax. CTpoeHMe U (QYHKIMOHHUPOBAHHE HYKAPHOTHUECKOW KieTkH. [lnmazmaruueckas
MeMOpaHa (mnazManemma). CTpykTypa mia3MaTHdeckoid MeMOpaHbl. TpaHCIOPT BEIIECTB yepes3
IUIa3MaTHYeCKyl0 MeMOpaHy: mnaccuBHBIM (nu¢¢ys3us, oOneru€nHas nud¢ys3us), aKTHUBHBIHA
(mepBUYHBIH W BTOPWUYHBIA akTUBHBIM TpaHcnopt). Ilomynmponunaemocts memOpanbl. Pabora
HATpUH-KAIMEBOr0 Hacoca. DHAOIMTO3: MUHOLUMUTO3, (arorutos. Dx3ounTto3. KierouHas creHka.
Crpykrypa 1 GyHKIUHU KIETOYHON CTEeHKHU pacTeHuil, rpuboB. [{uromiasma. [{luto30mb.

utockener. JBrkenue muromia3Mel. Opranonsl kieTku. O qHOMeMOpaHHbIE OPraHOUIBI KIETKH:
suporiazmatuueckas cerb (OIIC), ammapat ['onbaku, JIM30COMBI, HUX CTpOeHHE U (YHKIUH.
B3auMocBs3p  0THOMEMOpaHHBIX OpraHou7oB KieTKu. CTpoeHHe TpaHyIsPHOTO PEeTHKYIyMa.




Cunte3 pactBopuMbix OenkoB. CuHTE3 KIETOYHbIX MeMmOpaH. [mankuii (arpaHy/IspHBIN)
sHIOMIa3MaTHUeCcKuil peTukyiyM. CekperopHas ¢pyHkuus annapata ['onsmxu. TpancnopT BemiecTs
B KJeTKe. Bakyonu pacturenbHbIX KieTok. Kiierounslii cok. Typrop.

[TomyaBTOHOMHBIE OpPTraHOMIBI KJIETKU: MHUTOXOHAPUH, IutacTHAbl. CTpoeHne W (QYHKIUH
MUTOXOHAPUM U 1utactui. IlepBuuHble, BTOPUUHBIE U CIOXKHbBIE IUIACTUbBI (POTOCHUHTE3UPYIOIIUX
9yKapuoT. XJIOPOIUIACThI, XPOMOIUIACTHI, JIEHKOIJIACThl BBICIIMX pacTteHuil. HememOpanHbie
opraHouJsl kieTku. CTpoeHMe M (YHKUMH HEMEMOpPaHHBIX OpPIraHOMJOB KIETKU. PubGocomsl.
MukpoduiameHTsl. Mpleunsle KIETKH. Mukporpy6ouku. Kierounsiii nentp. CrtpoeHue u
JIBM)KEHUE KI'YTUKOB U pecHUYeK. MUKpoTpyOouku nuToruiasMel. Llentpuons. SAnpo.

O06osouka sapa, XpOMaTHH, KapuoIiazmMa, SIpbIIIKY, UX CTPOeHUE U (YHKIMHU. SIaepHbIi OenKOBbIi
Matpukc. [IpocTpaHcTBEHHOE pacnosiokeHue XpoMocoM B MHTep(da3sHoM siape. benku xpomaTuHa -
ructonbl. Kierounsle BritoueHus. CpaBHUTENbHAs XapaKTEPUCTUKA  KIETOK  3YKapuUOT
(pacTUTeNbHOM, )KUBOTHOM, TPUOHOIT)

2.4

AccuMuisiiMs. M JUCCUMWIALMS - JIB€ CTOPOHbI MeTaOonu3Mma. Tumbl oOMeHa BeIIECTB:
aBTOTPO(HBIA M reTepOTPOPHBIA. YdacTue KUCIOpoAa B OOMEHHBIX Ipoleccax. DHEpreTHuecKoe
obecnieyeHue kietku: mpespaiieHue AT® B oOMeHHbIX mporeccax. DepMeHTaTUBHBIM XapakTep
peaknuil kierouHoro metabonuzma. MepMeHTHI, UX CTPOCHHE, CBOMCTBA U MEXAHHM3M JICUCTBHUS.
Kodepmentsl. OTnuuns (pepMEHTOB OT HEOPraHWYECKMX KaTalu3aTopoB. benku-akTUBATOphl U
OeNKU-UHTMOUTOPHI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX pEaKLUi OT Pa3IMUHBIX (AaKTOPOB.

[TepBUYHBII CHHTE3 OPraHUYECKUX BEMIECTB B KiieTke. DoTocuHTe3. PoJbh XJI0poIiacToB B mporiecce
¢dotocunTe3a. CBeroBast U TeMHOBas (asbl. [IponykTUBHOCTH (hoTOCHMHTE3a. BiusHue pa3nuyHbIX
(hakTOpOB HA CKOPOCTh (POoTOCHMHTE3a. 3HAUCHHE (POTOCUHTE3A.

XemocuHTe3. Pa3zHooOpa3ue OpraHm3MOB-XEMOCHHTETHUKOB: HUTpUHUIMpYIOUIHMEe OaKTepuu,
XKene300aKTepuu, cepoOaKTepru, BOJOPOJHBIC OakTepwH. 3HAUYCHHE XEMOCHUHTE3a. AHa’dpoOHBIE
opranusMsl. Bugsl 6poxxenus. [IpoaykTsl OposkeHHs U UX MCIIONb30BaHUE YETIOBEKOM. AHa’pOOHBIE
MHUKpPOOPTaHU3MbI KaKk 00bEKTHI OMOTEXHOJIOTUH U BO30YyAUTENN OONEe3HEH.




AdpoOHBIE OpraHM3Mbl. DTambl SHEpreTudeckoro oomena. IloaroroBurensHbiil 3tan. [nukonus -
0ECKUCIOPOAHOE paCIIEIUIEHUE TIIIOKO3bl. bHOJOrnueckoe OKUCIIEHHE, WM KJIETOYHOE JAbIXaHHE.
Pome MuTOXOHApPHII B mpomeccax OHOJIOrMYECKOro OKucieHus. Lluknudeckue peakuuu.
OxucnurensHoe (ochopunupoanue. IIpenmymiecTBa a3poOHOro MyTH OOMEHA BEIIECTB IEepe
aHa’poOHBIM. D()(PEeKTUBHOCTH IHEPTETHUECKOTr0 OOMEHa

2.5

Peakuuu matpuyHoro cunresa. IIpyHINI KOMIJIEMEHTAPHOCTH B PEAKLMAX MATPUYHOIO CHHTE3A.
Peanuzamus HacneacTBeHHOW MH(poOpManuu. ['eHeTHYeCKHil KOJ, €ro CBOWCTBA. TpaHCKpUIIUS -
MarpuuHblii cunTe3 PHK. IIpuHIMNIBI TpaHCKpUNIIMK: KOMILUIEMEHTAPHOCTb, aHTUIIAPAJLIEIBbHOCTD,
acUMMeTpUYHOCTb. TpaHcisanus u e€ stanbl. Yyactue TpancnopTHeix PHK B OuocunTese Genka.
VYcnoBus 6uocunTesa 6enka. Koguposanue amuHokuciaor. Poss pubocom B OuocuHTe3e Oemka.

Opranuzaiysg reHomMa y MPOKapHOT U JYKapHOT. Perymsius akTMBHOCTH T€HOB Yy MPOKApHUOT.
I'unore3a onepona (®.)Kaxo0, XK.Mano). Perynsauus oOMeHHBIX mpolieccoB B KieTke. KieTounblit
roMeoctas. Bupychel - HekiieTouHble ()OPMBI )KM3HU U 0ONIUTraTHbIE Mapa3suTbl. CTpOeHHE MPOCTHIX U
CIIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprodaros. BupycHsie 3a001eBaHuUs YEIIOBEKA, )KUBOTHBIX,
pactenuii. CITNJI, COVID-19, connaibHple 1 MEIUITUHCKHIE TPOOIEMBI

2.6

Knerounslii mukm, ero mepuonsl U perynsanus. Murepdaza nu muro3. OcoOEHHOCTH MPOIECCOB,
nporekatomux B uHTepdasze. [logroroBka knetku K  jeneHuto. [IpecuHTeTHUECKMiA
(MOCTMUTOTUYECKUN), CHHTETHMYECKHUH M TMOCTCHUHTETHUYECKHH (MPEeMUTOTUYECKHI) TEepPHOIbI
untepdaspl. Marpuunbiii cuntes JHK - pemnukanumsa. [lpunnunst  perumkamuu  JIHK:
KOMILUIEMEHTAPHOCTb, IIOJIyKOHCEPBATUBHBIN CUHTE3, aHTUIIAPAJIIEIBHOCTE. MEeXaHU3M peIuIMKaluu
JTHK. Xpomocomsl. CTpoenne xpomocoMm. Temomepsl u TenoMepasa. XpoMOCOMHBIN HAOOP KIIETKHU-
KapHOTHI. [{UIIOUAHBIN U ranjonHbIi Habopsl XpoMocoM. ['oMonoruuneie XxpoMocoMsl. [TomoBbie
XpoMocoMbl. JleneHue kiaeTku - Muto3. CTaguu MUTO3a U MPOUCXOJSAIINE B HUX Iporecchl. THIIbI
MuTo3a. Kaproknnes u nurokuHes. buosjorndyeckoe 3HaueHUE MHUTO3a. Perynsius MUTOTHUYECKOTO
uukia kietku. [Iporpammupyemast kiierounast Tu0ens - anonto3. @yHKIMOHAIbHAsS FTeHOMUKA

OpPaHI/ISM KakK OMOJIOTHYeCcKasi CHCTeEMa




3.1

OHOKJIETOYHBIE, KOJOHHAJIbHbIC, MHOTOKJIETOUYHBIE OPTaHU3Mbl U MHOTOTKAHEBBIE OPTaHU3MBI.
@dopMBl pa3MHOKEHHS OPraHU3MOB: Oecroyioe (BKJIIOYas BEreTaTUBHOE) M IOJOBoe. Buibl
0ecroyioro pa3MHOXKEHUS: TIOYKOBAaHUE, CHOPYIslus, (parMeHTanus, kKioHupoBaHue. [lomoBoe
pa3muoxenue. [losoBble KieTKU, uiau ramerbl. Meio3. Ctaguu Meiiosa. [loBenenune xpomocom B
Meno3se. Kpoccunrosep. bruosornueckuil CMbICI MeH03a U IIOJI0BOTO Iiporecca. Meio3 U ero Mecto
B JKM3HCHHOM IIMKJIe opraHu3MmoB. [IpemsapospiiieBoe pasButHe. ['ameToreHe3 y >KHBOTHBIX.
[TonoBsie xene3sl. OOpazoBaHUE M pa3BUTHE MOJOBBIX KJIETOK. CriepMaTorenes u

ooreHe3. CtpoeHue MOJOBBIX KJIeTOK. OmI0oI0TBOpEHHE W SMOPHOHAIBHOE Pa3BUTHE KHUBOTHBIX.
CrocoObl OIIOIOTBOPEHUS: HapyKHOE, BHyTpeHHee. [lapreHorenes. MHauBuyansHOE Pa3BUTHE
opraau3mMoB (oHTOTeHe3). CTamuu dMOpHUOTeHe3a XKUBOTHBIX (Ha mpumepe Jiarymku). pobieHue.
Tunsl  gpobnenus. OcoOeHHOCTH APOOJEHHS  MIIEKOMUTAIOUIMX.  3apOJBIIIEBBIE  JHCTKU
(racTpysnsanms). 3aKiajika OpraHOB U TKaHEW M3 3apOJIbIIIEBBIX JUCTKOB. B3anmHoe BiausiHUE yacTei
pa3BUBAIOIIETOCs 3apobliia (3MOpHOHaIbHAS HHIIYKIHS). 3aKiIa/iKa [aHa CTPOSHUs

KUBOTHOT'O KaK pe3yJbTaT HEPApXUUYECKUX B3aUMOJAECUCTBUN I'eHOB. BiusHue Ha 3MOpHOHANbHOE
pa3BUTHE pa3IMyHBIX (AKTOPOB OKpyxarouied cpenpl. Poct M pa3BUTHE IKUBOTHBIX.
[ToctamOpuonaneueiii mepuoa. Ilpsmoe u Hempsmoe pasButue. PasButue ¢ meramopdosom y
0eCrO3BOHOYHBIX M MO3BOHOUYHBIX JKMBOTHBIX. buosiornyeckoe 3HadeHHE MPSIMOTO U HENPSIMOTro
pa3BUTHSA, UX PACHPOCTpPaHEHUE B Npupone. Tumel pocra KUBOTHBIX. DaKTOPHI PErysIIUA POCTA
KHMBOTHBIX U yeroBeka. CTaluu MOCTIMOPHUOHAIBHOTO Pa3BUTHS Y dKUBOTHBIX U YEJIOBEKA.

[leproasl oHTOreHe3a yenoBeka. PasmMHOkeHUe W pa3Butue pacteHuil. ['amerodut u crnopodur.
Metlio3 B KuU3HEHHOM IuKJIe pacTteHuid. OOpa3oBaHHME CHIOp B mpoliecce meiiosza. ['amerorenes y
pacteHuii. OMa0I0TBOPEHUE U PAa3BUTUE PACTUTENIBHBIX OpraHU3MOB. [[BOMHOE OIIOAOTBOpPEHUE Y
LIBETKOBBIX pacTeHuil. OOpa3oBaHHe M pa3BUTHE CEMEHU. MeXaHM3Mbl PEryssllud OHTOTeHe3a y
pacTeHUM U KUBOTHBIX

3.2

I/ICTOpI/IH CTAHOBJICHUA W PA3BUTHUA T'CHCTUKH KaK HAYKH. OCHOBHBIC TCHETUUYCCKHE IIOHATHUS U
CHUMBOJIBI. I'omonoruunsie XPOMOCOMBI, AJJICJTIBHBIC  T'CHBI, AJIbTCPHATUBHBIC IMPU3HAKH,
HOMHH&HTHBIﬁ n pCI_ICCCI/IBHHﬁ IMpU3HAK, I'OMO3UTO0Ta, I'CTCPO3UTroTa, 4YUCTaAd JIMHHA, FI/I6pI/IIlBI,
T'CHOTHII, q)eHOTI/IH. OcHOBHBIE METOJABI TCHCTHKU: FH6pH}10J’IOFH‘-IGCKHI>i, HHTOHOFHHCCKHﬁ,




MOJIEKYJIIPHO-TEHETUYECKUI

3.3

Monorubpuanoe ckpemuanue. [lepBbiii 3akon Menaens - 3aKoH eMHO00pa3us rHOpHUI0B MEPBOTO
nokosienus. [IpaBuno nomuHupoBanus. Bropoii 3akon Menzens - 3aK0OH pacuieruIeHus] TPU3HAKOB.
[{uTonornyeckre OCHOBBI MOHOTHOPUIHOTO CKpeIuBaHusl. [ UioTe3a YucTOTh TaMeT.

AHanuzupyrolee ckpetiuBanue. [IpomexxyTounbslil XapakTep HacienoBaHus. Pacierienue

MPU3HAKOB MPH HENOJIHOM JOMUHHUpOBaHUU. [Iurubpuanoe ckpenmbanue. Tpetuit 3akon MeHnaens
- 3aKOH HE3aBUCHMOIO Haclie[loBaHWsl NpU3HAKoB. LluTonornyeckne OCHOBBI JUTHOPHIHOTO
ckpemuBanus. CremieHHOe HacienoBaHue mpu3HakoB. Paborel T.Moprana. CueruieHHOE
HaCJIEJOBaHNE F€HOB, HAPYLICHUE CLEIUICHNUS MEXAYy T'eHaMu. XpOMOCOMHas TEOPHUsI

HacJIeICTBEHHOCTU. ['eHeTuka nosa. XpOMOCOMHBIM MEXaHU3M OMNpEIENICHUs Ioya. AyTOCOMBI U
II0JIOBBIE XPOMOCOMBI. ["'OMOraMeTHbIM U rereporaMeTHbIi 1moil. I'eHeTnyeckas CTpyKTypa MOJIOBBIX
xpomocoM. HacnenoBanue npu3HAKOB, CLUEIUIEHHBIX € IOJIOM. ['€HOTHI Kak LIEJIOCTHAs CUCTEMA.
[InefioTpornust - MHOXECTBEHHOE JAEHCTBHE IeHa. MHOXKECTBEHHBIH ayuienu3M. B3aumopelcTue
HeayienbHbIX reHoB. KommiementapHocTs. Onucras. [lonumepus

3.4

B3aumogeiictBue renotuna u cpeasl npu GopmupoBaHuu (eHoTuna. M3MeHYMBOCTh MPHU3HAKOB.
KauecTBeHHBIE W KOJIMYECTBEHHBIE NPU3HAKK. BuUIbl HM3MEHUYMBOCTH: HEHACIIEJCTBEHHAs U
HacneACTBeHHas. MopaudukalmonHas W3MEHUYMBOCTb. Ponb  cpeasl B (GOpMHpPOBAHUU
MOAU(UKAIIMOHHON u3MeHuMBOCTH. Hopma peaknuum mnpusHaka. BapuanuoHHbI psig U
BapuanuonHas kpuas (B.HMoranncen). CoiicTBa MOIU(PUKAIIMOHHON N3MEHUYHNBOCTH.

l'eHoTunuueckass  uW3MeHYMBOCTh.  CBOMCTBA  I'€HOTHMNMYECKOM  U3MEHUYMBOCTH.  Bujsl
TEHOTHIMYECKON M3MEHYMBOCTH: KOMOMHATUBHAsS, MyTalinoHHas. KoMOWHaTHBHAS W3MEHYHUBOCTD.
Meiio3 u MOJNIOBOI Mpoliecc - OCHOBA KOMOWHATHBHOW W3MEHYMBOCTU. Poilb KOMOMHATHBHOMN
W3MEHUYMBOCTH B CO3JJaHHM F€HETHUECKOT0 pa3HO0oOpa3us B Ipejienax 0JJHOTO BHA.

MyTanuroHHas U3MEHYMBOCTh. BUIBI MyTaluii: T€HHbIE, XPOMOCOMHBIE, T€HOMHbIE. CTTIOHTAHHbBIE U
WMHYLIUPOBAHHbIE MyTallMU. SIiepHbIE U HUTOIUIa3MaTHYecKue MyTauu. CoMaTH4ECKUE U MOJIOBbIE




MyTauuu. IIpyunMHBI BO3HUKHOBEHHMs MyTauuid. MyTareHsl M HX BIUSHHE Ha OPraHU3MBL.
3aKOHOMEPHOCTH MYTalMOHHOI'O IIPOLECCAa. 3aKOH TIOMOJIOTMYECKHX PSAJOB B HACIECACTBEHHOHN
n3menuuBocty (H.M.BaBunos). BHesaepHas n3MeHYMBOCTD U HACJAEACTBEHHOCTh

3.5

Kapuotun uenoseka. MexayHapoaHas mnporpamma HCCIEIOBAHHUS TIE€HOMA ueloBeKa. MeTonbl
M3Y4YeHHUs] TEHETUKM  4YeJOBeKa:  TIEHEAIOrMYecKuid,  OJM3HEIOBBbIH, IUTOTCHETHYECKUIA,
MOMYJISIIUOHHO-CTATUCTUUECKUM,  MOJIEKYJIsIpHO-TeHeTudeckuil. COBpEMEHHOE  OIpefesieHue
TeHOTHUIIA: MOJHONCHOMHOE CEKBEHHPOBAHME, T€HOTHUIIMPOBaHUE, B TOM 4yucie ¢ nomouisio T11P-
ananu3a. HacnencrBennsie 3a0oseBaHusi 4yenoBeka. | €HHbIE M XPOMOCOMHBIE OOJIE3HU YeIOBEKa.
bonesnu c¢ HacneACTBEHHOW NPEapaclONOKEHHOCThIO. 3HAYEHHE MEAMIIMHCKOW TeHETHUKU B
MIPEIOTBPALLECHUH U JICUEHNU TeHETUYEeCKUX 3a00sieBaHui yenoBeka. CTBOJIOBBIE KIETKU

3.6

JloMecTukanus M CeleKLUHs. 3apOoXkICHUE CeleKUuu M JoMmectukanuu. Yuyenue H.M.Basuioa o
LEHTPax IMPOUCXOXKIAECHUSI U MHOroo0Opasus KyJbTYypHBIX pacTeHuil. Posib cenekuuu B co3aHUU
COPTOB pacTeHU M NOpOX XUBOTHbIX. COpT, MOpoja, WTaMM. 3aKOH I'OMOJIOIMYECKHX PSAOB B
HacyencTBeHHoM n3meHunBocty H.M.BaBuiioBa, ero 3HaueHue /i celeKIMOHHON paboThl. MeTo bl
CEeJICKIIMOHHOW paboThl. VCKyCCTBEHHBI OTOOp: MAacCOBBIM M HMHIUBUAYAJIbHBIA. OTambl
KOMOMHAIIMOHHOM cenekiuu. VcnbITanue npou3BoguTeneit o noToMcTBy. OTOOp MO T€HOTHITY C

MIOMOUIBIO0 OLIEHKH (EHOTHIIAa MOTOMCTBAa M OTOOp MO TreHoTuny ¢ mnomomibio a”anuza JIHK.
HckyccTBeHHBI MyTareHe3 Kak METOJI CENEKIIMOHHOM paboThl. PanuanuoHHBIN M XUMHUYECKUN
MyTareHe3 Kak UCTOYHUK MYTalluid y KyJbTypHBIX (OpM opraHu3MoB. M cmonab30BaHNE TEHOMHOTO
penakTHpoBaHUS U MeToJ0B pekoMOMHaHTHBIX JIHK mist momydeHus McxomHoro martepuana Jjs
cenekiuu. [lomydyenwe mnonumionoB. BHyTpuBumoBas rulpuausanus. biuskopoacTBeHHOE
CKpellMBaHue, Ui HHOpuAuHT. HepoacTBEHHOE CKpellMBaHue, UM ayTOpUauHT. ['eTeposuc u ero
npuunHbl. Vcnonb3oBanue retepos3uca B cenekuuu. Otmanénnas rubpuausanus. [Ipeomonenue
OecrioIus MEXBUIOBBIX THOPUIOB. J[OCTHKEHUS CENEeKIINHA PACTEHUI U )KUBOTHBIX

3.7

OOBEKTHI, HUCMOJB3yeMble B OHOTEXHOJOTHMH, - KIETOYHBIE W TKaHEBBIE KYJIBTYPHI,
MHUKPOOPTaHU3MBI, UX XapaKTepUCTHKA. TpaauirioHHas OMOTEXHOIOTHS: XJIeboneueHrne, moIyuyeHue
KHUCIIOMOJIOYHEIX MPOAYKTOB, BHHOJIEIIHE. MukpoOuoIoruaecKuit CUHTE3. OOBEKTHI

MI/IKpO6I/IOJIOFI/I‘-IeCKI/IX TEXHOJIOTHI. HpOI/IBBO,[[CTBO 6em<a, AMHUHOKHCIIOT W  BHUTAaMHHOB.




HckyceTBeHHOE OIIIOOTBOPEHUE. PEKOHCTPYKIUSA SANULIEKIETOK U KIIOHUPOBAaHUE KUBOTHBIX. MeTon
TPaHCIUIAHTALMU AJeP KIETOK.

XpOMOCOMHasT W TEHHas WHKeHepus. VICKyCCTBEHHBIM CHHTE3 TI€Ha W KOHCTPYMPOBaHUE
pexomOunanTHeIX JIHK. JlocTmkeHuss W NEpCHEeKTUBBI XPOMOCOMHOM M TE€HHOW WHIKEHEPHHU.
MenunuHckre 6M0TeXHOI0rMU. Vcrob30BaHie CTBOJIOBBIX KIETOK

CucreMa 1 MHOTOOOpa3ye OpraHuIecKoro Mupa

4.1

buonornueckoe pazHooOpasme opraHu3mMoB. CoBpeMEHHass CHCTEMa OpraHHYeCKOro MHpa.
[MpuHnmne! Knaccudukayuy oprann3MoB. OCHOBHBIE CHCTEMATHYECKUE TPYIIITBI OPraHU3MOB.

Ocobennoctu CTPOCHHUA MU KHU3HCACATCIBbHOCTH OAHOKJICTOYHBLIX OPIraHU3MOB. BaKTepI/II/I, apxecu,
OJHOKJICTOYHBIC FpI/I6I>I, OIHOKJICTOYHBIC BOJOPOCIH, APYTHEC TIPOTUCTHI. KomonunanbHeIe
OpraHu3MBEI. I[BI/I)KeHI/Ie OJHOKJICTOYHBIX OPraHu3MOB: aMC6OI/II[HOC, KTYTUKOBOC, PCCHHUYHOC.
3aHII/ITa Y OAHOKJICTOYHBIX OpPIraHHU3MOB. PaBI[pa)KI/IMOCTI) Y OAHOKJICTOYHBIX OpPIraHU3MOB. Takcucer

4.2

MHorokieTouHsle pacTeHus. B3auMocBsA3p yacTeil MHOTOKJIETOUHOIO Opranu3Ma. TkaHu, OpraHsl U
CHUCTEMBI OpPTraHOB MHOTOKJIETOYHOTO opraHu3zma. OpraHus3M Kak €IuHOe Iiesioe. TKaHu pacTeHUH.
Tumsl  pacTUTeNbHBIX  TKaHe: oOpa3oBareibHas, [OKPOBHAs, MPOBOJAIIAs, OCHOBHas,
MexaHuueckasd. OcCoOEHHOCTH CTpOeHUs, PYHKIIUN U pacIioyioKeHNs TKaHE! B OpraHax pacTeHUI

4.3

BererarnBHble M reHepaTUBHBIE OpraHbl pacTeHuil. YHKIMU OpPraHoB M cHCTeM OpraHoB. Kapkac
pacTteHui. [IBM)K€HHE MHOTIOKJIETOYHBIX pAaCTEHUH: Tpomu3Mbl M HacTuu. l[lormomenue BOIBI,
YIJIEKUCIIOr0 ra3a U MUHEPAJbHBIX BEIIECTB pacTeHHsMH. [[pixanue pactenuil. Juddysus razos
4yepe3 MOBEPXHOCTh KIETKU. TpaHCIIOPTHBIE CUCTEMBI pacTeHui. Beinenenue y pacteHuil. 3ammra y
MHOT'OKJIETOYHBIX pacTeHuil. Kyrukya. Cpeactsa macCHBHOM M XUMUYECKOM 3aUThl. DUTOHIINIBL.

PaBHpa)KI/IMOCTI) n peryjanua 'y OpraHm3MoOB. PaSHpa)KI/IMOCTI) U PEryjAanusa 'y MHOT'OKJIICTOYHBIX
paCTCHHﬁ. PoctoBrie BC€IICCTBA U UX 3HAYCHUC

4.5

MHOroOKJIETOYHBIE KUBOTHBIE. B3aMMOCBSI3b YacTEl MHOTOKJIETOYHOTO OpraHu3ma. TkaHu, opraHbl




U CUCTEMbl OPraHOB MHOIOKJIETOYHOro opranu3ma. OpraHusm kak eauHoe uenoe. 'omeocras.
TkaHu >KMBOTHBIX M 4YeJIOBeKa. TUIBI >KMBOTHBIX TKaHEH: OSIUTENMAIbHAs, COCAMHUTEIIbHAS,
MblIlIeyHas, HepBHas. OCOOCHHOCTH CTpPOEHUs, (QYHKIMHA M PACHOJOXKEHHS TKAaHEW B OpraHax
YKUBOTHBIX U YEJIOBEKa

4.6

Opranel ¥ CUCTEMBl OpraHOB XMBOTHbIX. (DYHKIMM OpraHOB M CHCTeM opraHoB. Omopa Tena
opranu3MoB. CKeJleTbl OHOKJIETOYHBIX U MHOTOKJIETOYHBIX XUBOTHBIX. Hapy>KHBII U BHYTpEeHHUI
ckener. CTpoeHHE U TUIIBl COEIMHEHUS KOCTEH. [[BUKEeHNE MHOTOKIETOYHBIX KUBOTHBIX. [IuTanue
AKHUBOTHBIX. [IUTaHNE MO3BOHOYHBIX )KUBOTHBIX. J{pIxaHue kUBOTHBIX. KokHOe nbixanue. XKaGepHoe

U JIErOYHOE JpIXaHue. [[pIXaHue MO3BOHOYHBIX KMBOTHBIX. JBOJIIOLMOHHOE YCIIO)KHEHHUE CTPOCHUS
JIETKUX II03BOHOYHBIX KMBOTHBIX. I[BIX&TGJII)HEUI cucTeMa JejioBeka. MexaHu3M BCHTHUJIALINN JIETKUX
y OTHUI] U MJIEKOIUTAIOIKX. TPaHCIOPT BEIECTB Y OPraHU3MOB. TPAaHCIIOPT BEILECTB Y JKUBOTHBIX.
KposenocHas cucrema u €€ opransl. KpoBeHOCHass cucTeMa IO3BOHOYHBIX JKMBOTHBIX. Kpyru
KpOBOOOpAIIEHUs. DBOJIIOLIMOHHBIE YCIOKHEHHUS CTPOCHMSI KPOBEHOCHOM CHCTEMBbl MO3BOHOUYHBIX
KHUBOTHBIX. BBI[[GJIGHI/IG Y OpraHnu3MoB. BI)IIIGJIGHI/IG Y ) KUBOTHBIX.

CokparutenbHble Bakyonu. Opranbsl BbiieneHus. CBsi3b TOJIOCTH Tella C KPOBEHOCHOW U
BBIJICJIUTENIBHON CUCTeMaMH. BpieneHrne y Mo3BOHOYHBIX KMBOTHBIX. 3alllUTa Y MHOTOKJIETOYHBIX
KUBOTHBIX. [IOKpOBBI M HX TMPOU3BOJHBIE. Pa3ApakKMMOCTh ¥ pETyNsIus y OpraHU3MOB.
PazgpaxxuMocTh 'y OIZHOKJIETOYHBIX OpraHu3MoB. Takcuchl. Pa3apaXuMoCcTh W peryiasiuus y
MHOTOKJIETOYHBIX pacTeHuil. PocTtoBble BemecTBa M WX 3HadyeHWe. HepBHas cucremMa wu
pediekTopHas peryisius y MHOTOKJIETOYHBIX JKUBOTHBIX. HepBHas cucremMa u €€ OTIENbI.
DBOJIIOIIMOHHOE YCIOKHEHUE CTPOEHUS HEPBHOM CUCTEMBI y KUBOTHBIX. PazpaboTka anroputTMoB u
nporpaMM Uit 9(QPEeKTUBHON  (PYHKIMOHATHHOW aHHOTAllMM TE€HOMOB, TPAHCKPUITOMOB,
MIPOTEOMOB, META00JIOMOB MUKPOOPTaHU3MOB, PACTEHUH, )KUBOTHBIX M UYEJIOBEKA

OpFaHI/ISM YCJIOBCKA U €ro 310pOBLC

5.1

Opranbl U cHCTEMbl OpPraHoB uenoBeka. OTAeNbl TOJOBHOIO MO3ra IMO3BOHOYHBIX >KMBOTHBIX.
Pednexc u pednextopnas ayra. besycinoBHble U yciaoBHbIe pediiekchl. ['ymopanbHast peryasnus u
SHJOKpPUHHAs CUCTEMa >KUBOTHBIX U dYenoBeKa. JKene3bl SHAOKPUHHOM CHCTEMBI U MX TOPMOHBI.




JlelicTBue TOPMOHOB. B3auMOCBs3b HEPBHOM M 3HIOKPUHHOHN cucTeM. [ umoTtamamo-runodusapHas
cucrema. Peduexc u pepaextopHas ayra. bezycioBHble U yCI0OBHbIE peieKChl

3ammra opranu3ma oT OonezHeidl. MiMMyHHas cuctema dYenoBeka. KIIETOWHBIM M TyMOpalbHBIHA
HMMYHUTET. BpoXnE¢HHBIA, TPUOOPETEHHBIN CrenubUIEeCKUi MUMMYHUTET. Teopusi KIOHAJIbHO-

5.2
cenektuBHoro ummynutera (IL.Opmux, @®.M.bepuer, C.Touerasa). BocnaiutenbHble OTBETHI
opranu3MoB. Poiib BpO:KIEHHOTO MMMYHUTETA B Pa3BUTUN CUCTEMHBIX 3a00J1€BaHUN
53 KpoBeHnocHass cucrema u e€ opranbl. Cepaue, KpOBEHOCHBIE cocylbl M KpoBb. Kpyru
' KpoBooOpamieHnus. Pabora cepana u e€ perymsnus
5.4 Jbixanue yenoBeka. Auddy3us ra3oB yepe3 NOBEPXHOCTh KIETKU. J[pIxaTenbHas cUcTeMa YeloBeKa.
' JlpIxartenpHasi TOBEpXHOCTbh. Perymsnus apixanus. JprxaTenbHpie 00bEMBI
55 [TumeBapurenbHas cucrema yenoBeka. OTAensl NUILEBApUTENILHOrO TpakTa. [luieBapurenbHbIe
' ’KeJe3pl. BHyTpHITOIOCTHOE ¥ BHYTPUKIIETOYHOE MTUIIEBAPEHUE
[TokpoBsl m ux mpowmsBoanble. Opranel BeieneHus. llouku. CtpoeHne W (QYHKIMOHHPOBAHHE
5.6 HeppoHa. DunbTpanus, cekpeluss U OO0paTHOE BCAaChIBAHME KaK MEXaHM3Mbl pabOThl OpPraHoB
BbiieneHus. OOpa3oBaHNe MOYHU Y YEIOBEKa
57 JIBr>keHHe 4esoBeKa: MbllleyHast cucteMa. CkeseTHble MBIl U UX pabora. CTpO€HHE U THIIBI
' COEIMHEHUS KOCTel
6 Teopust »Bomrorn. PazuTHe *)u3HM Ha 3emite
OBomonnonHas teopus Y./Japsuna. [Ipennockliky BOSHUKHOBEHHS TapBUHU3MA.
6.1

Kusnb n Hay4Has ACATCIbHOCTD q.ﬂapBI/IHa.

I[BI/I)KYH_II/IC CHUJIBI J3BOJIOIIMKU BHIOOB IIO LI.,‘)_IB.IZ)BI/IHY (BLICOI(EUI HHTCHCHUBHOCTb PA3MHOKCHHUA




OpPraHW3MOB, HACJIEICTBCHHAs W3MEHUMBOCTh, OOpb0a 3a CYIIECTBOBAHUE, CCTCCTBEHHBIH U
HCKYCCTBEHHBIH O0TOOD).

Odopmnenne cunrernueckord Tteopun spoitonmu (CTD). HeliTpasbHas Teopusi SBOIIOLUH.
CoBpeMeHHAsT 3BOJIOIMOHHAS OWOJIOTHSA. 3HAUEHUE OHBOJIOMMOHHOW TEOpuu B (POPMHUPOBAHUU
€CTECTBEHHO-HAYYHON KapTHHBI MUPa

6.2

HOHy.H}ILII/I}I KakK 3JICMCHTapHasd CIMHULA 5BOJJIOLIUHA. COBpeMeHHLIe MECTOABI OLICHKU I'€CHECTHUYCCKOI'O
pa3HooOpa3ust U CTPYKTyphl monyssiuuid. M3MeHeHue reHooHIa MOMYJSALUM KakK 3JIEMEHTapHOe
HBOJIIOIIMOHHOE SIBJIEHUE. 3aKOH TeHeTnyeckoro paBHoBecus k. Xapau, B.BaitnOepra.

OneMeHTapHble (AKTOPHI (ABMKYIIME CHIIbI) 3BOIIOLMHM. MyTannoHHbli nponecc. KomObuHaTuBHast
n3MeH4YMBOCTh. Jlpelip reHoB - ciydaiiHble HEHampaBJICHHbIE W3MEHEHHsS YacTOT ajuleied B
nonymsamusax. Oddexkr ocHoBarens. Murpanuu. M3omsauus  nomyssiumid: - reorpaduueckas
(mpocTpaHcTBeHHas ), brooruueckast (penpoyKTUBHas ).

EcrectBenHblil 0TOOp - Hampapisttomuil ¢akrop sBosonuu. DOpMbI €CTECTBEHHOro O0TOOpa:
JBUKYIIUH, CTAOMIN3UPYIOINHI, pa3pbIBatolui (qu3pynTuBHBIM). [lonoBoit oTOop.

[IpucnocoOaeHHOCT, ~ OpraHU3MOB  KaK  pe3yjabTaT  MHUKPOIBOMIONUH.  BoO3HUKHOBeHHE
npucrnocobaeHuit y opranu3smMoB. ApoMopdo3sl U uaroaaantanuu. [Ipumepsl npucnocoOieHuit y
opranu3MoB. OTHOCUTEIBHOCTb IPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero kpurepun u cTpykrypa. BupooOpazoBaHue Kak pe3yabTaT MUKPOIBOMONUH. M3omsmus -
KIIt04eBoi ¢akTop BuaooOpazoBaHus. Ilytm u cmocoObl BHI000pa3oBaHUs: ajIONATPUUYECKOE
(reorpaduueckoe), cuMmarpuyeckoe (PKOJIOTHYECKOE), '"MTHOBeHHOE"  (TIOJUILTOMAN3AIN,
ruOpuauzanysi). JUIMTENTbHOCTh  SBOJIIOLMOHHBIX — MpoIeccoB. MexaHu3Mbl  (OpMHUPOBaHUS
OMOJI0rMYecKoro pazHooOpas3usi. Posib 3BOIIOIMOHHON OHOJOTUMHM B pa3pabOTKe HAYYHBIX METOJIOB
COXpaHeHHMs OHOpa3HOoOOpazus. MHUKpPOIBOMIOLMS UM KOIBOJIOIUS MAapa3sUTOB M HX XO3sEB.
Mexanu3mbl (GOpMHUPOBAHUS YCTOMYMBOCTH K aHTUOMOTHKAM U criocoObl OOpHOBI ¢ Heit

6.3

Meroasl u3ydeHHs MakpodBoarouuu. IlameoHTonormyeckue MeETOABl WM3Y4YEHHS OBOJIOLIMH.
[lepexonubie ¢GopMbl U (QuIOreHEeTHYECKHe psAAbl OpraHU3MoOB. buoreorpaduueckue MeTOJbI




n3yuenus spomonuu. CpaBHeHue ¢Guiopbl U (hayHbl MaTEepUKOB M OCTPOBOB. buoreorpaduueckue
obnactu 3emiy. BUABI-9)HIEMUKN U PETHUKTHL.

9M6pI/IOJ'IOl"I/I‘lCCKI/Ie u CpaBHI/ITeJ'IbHO-MOp(bOJ'IOFI/ILIeCKI/Ie MCTOABI N3YUYCHUA 3BOJIFOIIUH.
I'eneTnyueckue MeEXaHU3MBI OBOJKIOIMHX OHTOI'CHE3a W IIOABJICHHA OBOJJIIOIIMOHHBLIX HOBIICCTB.
I"'oMmonornyabsie U aHAJIOTHYHBIE OpraHbl. Py,I[I/IMeHTapHI)IC OpraHbl WU aTaBU3MBI. MOHCKyanHO'
TCHCTUYCCKUC, OHMOXMMUYECKHE M MAaTeMaTUYECKUE MCTOABI U3YUYCHUS DBOJIFOIHH. I'omonoruyHeie
T'CHBI. COBpeMCHHHC MCTOJbI ITIOCTPOCHUS (bI/IJ'IOl"eHeTI/ILIeCKI/IX JACPEBHCB. XpOMOCOMHBIe MyTalluu U
OBOJONMA T'CHOMOB.

O6mme 3akoHOMEpHOCTH (mpaBmia) »sBodtouuu. HeoOparumocTh 3BoJONMH. AJanTHUBHAsS
panuansi. HepaBHOMEPHOCTh TEMIIOB BOJIIOIHH

6.4

HayuHnble rumore3bl MpOUCXOXKIACHUS *KU3HU Ha 3emie. AOuoreHe3s M naHcnepMmus. JloHaydHble
IPEJCTABICHNUS O 3apOXKJICHUM KU3HHU (KpealroHu3M). ['MmoTe3a MOCTOSHHOIO CaMO3apOoXkIECHUS
Ku3HU U e€ omposepxkeHue onbitamu @D.Penu, JI.Cnamnanuanu, Jl.Ilactepa. Ilpoucxoxnenue
KU3HM M acTtpobuosiorusi. OCHOBHBIE ATanbl HEOPraHWYeckod HBoironuu. [lnanerapHas
(reosornyeckas) IBOJIIOLMS. XUMUYECKasi IBOJIIOLMSL. AOMOT€HHbBIN CHUHTE3 OPraHUYECKUX BELIECTB
u3 Heopranumdeckux. Omeir C.Mwumiepa u ['.FOpu. OGpa3zoBaHue MOITUMEPOB M3 MOHOMEPOB.
KoanepBarnas runoreza A.M.Omapuna, rumnore3a mnepBuuHoro OynboHa JIx.XonneliHa,
reHeruyeckas runoreza I .Mémnepa. Pubosumsl (T.Uek) m runoreza "mupa PHK" V.I'mnGepra.
®opmupoBaHue MeMOpaH ¥ BOSHUKHOBEHHE TPOTOKJIETKH.

UcTopus 3emnu u MeToibl €€ n3ydeHus. Mckomnaemple oprannyeckue octatku. ['eoxpoHosnorus u eé
MeToAbl. OTHOCUTENbHAsE U a0COIIOTHAs TEOXPOHOJIOIUA. [ eoXpoHONIornyeckas Ikasa: 30Hbl, 3pbI,
nepuoabl, 31moxu. HadanpHble 3Tansl OpraHUYecKod 3BOMIIONUH. [losBiIEeHME M 3BOIIOLHUS MEPBBIX
KJIETOK. DBOJIOIMs MeTabonu3Ma. BozHuKkHOBEHUE nepBbIX sKocucTeM. CoBpeMEeHHbIE MUKPOOHbIE
OMOIUIEHKU KaK aHaJor nepBbiX Ha 3emiie cooluiecTB. CTpomMatonuthl. [IpokapuoTsl U SyKapuOTHI.
[Tpoucxoxaenue 3ykapuoT  (cUMOHMOreHe3). DBOIIOIMOHHOE  IPOUCXOXKICHHE  BHPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX ~ OPraHU3MOB.  BO3HMKHOBEHME  OCHOBHBIX  TPYIII
MHOTOKJIETOYHBIX OpraHu3MoB. OCHOBHBIE JTalbl 3BOJIIOIMM BbICIIMX pacTeHud. OCHOBHBIE
apoMopdo3bl pacteHuid. Beixoa pactenuit Ha cymry. [losiBlIeHre CIOPOBBIX pacTEHUN M 3aBOCBAHUE




nmu cyu. CemeHHble pacTeHus. [IporcxokieHre IBETKOBBIX PACTEHUI.

OCHOBHBIE 3Tallbl 3BOJIONUU XKHUBOTHOTO MHpa. OCHOBHBIE apoMopd03bl KUBOTHBIX. BeHuckas
¢dayna. KemOpuiickuii B3pbIB - HOSIBIEHHE COBPEMEHHBIX THUIOB. [lepBbie XOpIOBBIE >KUBOTHBIC.
’Ku3Hb B BoJie. DBOIONHS MO3BOHOYHEIX. [Iponcxoxnenne ambuouil u pentimid. [Ipoucxoxnenue
MiekonuTamux U nrtul. [lpunnun kimoueBoro apomopgdoza. OcBoeHue OECO3BOHOYHBIMU U
[MO03BOHOYHBIMU KUBOTHBIMU CYIIIH.

PasBute xu3HM Ha 3emiie 1O 3paM M IEpUOJAM: apXxel, IPOTEPO30H, Male030H, ME3030W,
KaiiHO30M. OOmasi XapakTepuCcTUKa KJIMMaTa M T€0JIOTHYECKUX TporeccoB. [losiBieHne u pacuseT
XapaKTepHBIX OpPraHU3MOB. YTIieoOpa3oBaHHE: €ro YCIOBHS W BIMSHUE Ha Ta30BbIH COCTaB
aTMocCQepBbl.

MaccoBble BBIMUpaHUS - DKOJOTMYECKHE KPHU3MCHI Npouuioro. [IpuumMHBI U ClIeACTBUS MacCOBBIX
BbIMUpaHuid. COBPEMEHHBIHN 3KOJIOrM4YECKUM KpU3HC, €0 0COOEHHOCTH

6.5

Paznenst m 3amaum antpomnonorud. Metoabl aHTpomnosiorud. CTaHOBJICHHE NPEACTaBICHUM O
MPOUCXOXKACHUHN 4YenoBeka. COBpeMEHHbIE Hay4dHbIe TeOpHH. CXOJICTBO YEJIOBEKA C >KMBOTHBIMH.
CucremMaTHUYeCcKOe IIOJIOKEHHE uYenoBeka. CBHIIETEIILCTBA CXOJCTBA 4YEJOBEKAa C JKUBOTHBIMU:
CPaBHUTEIHHO-MOP(OJIOTHIECKUE, AMOPHOJIOTHYECKHE, ($U3HO0TIOTO-OMOXUMHUYECKHE,
noBegeH4Yeckrue. OTINYus YeloBeKa OT KUBOTHBIX. [IpAMOX0K/I€HNE U KOMIUIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra U BTOPOU CUTHAJIbHON CUCTEMBI.

JBuwxymue cuibl  ((hakTopbl) aHTpoIlOreHe3a: Ouojormyeckue, couuanbHble. COOTHOIIEHUE
OMOJIOTHYECKUX U COLMAIbHBIX (PaKTOPOB B aHTpororeHeze. OCHOBHBIE CTaJUM aHTPOIIOTEHe3a.
ABCTpaJIONUTEKN - JBYHOTHE IPEAKHU JIIOACH. UEenOBEK yMEIblil, NEPBbIE M3TOTOBJIEHUS OpYIHU
Tpyaa. YenoBek NpsAMOXOAAIIMA W TeEpBbIA BbIXOJX Jroned 3a npenensl Adpuku. Yemosek
reiaenb0eprcKkuii - OO0MMi MpeIoK HeaHAePTaTbCKOr0 YelloOBeKa M YelIoBeKa pazyMHOTro. YemoBek
HEaHJIEPTAIbCKUN KaK BHJ JIFOACH XOJIOAHOIO KJIMMAaTa. YeaoBEeK pa3syMHBIM COBPEMEHHOIO THIIA,
JICHUCOBCKHI YEJIOBEK, OCBOCHNE KOHTHHEHTOR 32 TpeaesiaMu A PpHUKH.

3BOJIIOLII/I$I COBPCMCHHOI'O  4CJIOBCKA. EcrecTBeHHbIH OT60p B INONyJIANUAX  YCJIOBCKA.




MyTanuoHHbIH nporiece U noaumMopdusm. IlomynsuoHHbIe BOJHBI, Apei( TeHOB, MUTpanus U
"3¢pdext ocHOBaTENS" B MOMYJISIIMSAX COBPEMEHHOTO YEIOBEKa.

Yenoeueckue pacel. Ilonarue o pace. bosbiive pacel: eBporieonHas (€Bpa3uiickas), aBCTpajio-
HerpouHas (dKBaTopuaibHas), MOHTOJIOMAHAs (a3MaTcKo-aMepuKaHckasi). Bpems u nytu
paccerneHuss 4ejaoBeka o IiaHere. EauHCTBO yenmoBeueckux pac. HaydHas HecoCTOSTENBbHOCTh
pacuzma. IIpucrocoOIeHHOCTh YeNnoBEeKa K pa3HbIM YCIOBHSM OKpYKaromen cpenbl. Biusxue
reorpaduueckoi cpeapl U apeiida reHoB Ha MOP(OIIOTHIO ¥ (PU3HOIOTHIO YETOBEKa

7 DKOCHCTEMBI U MIPUCYIIIE UM 3aKOHOMEPHOCTHU
Pa3znenst u 3amaun sxonoruu. CBsA3b 3KOJOTUM C IpYIrMMH Haykamu. Metoasl skonoruu. [lonessie
7.1 HaOmoAeHUsA. OKCIIEPUMEHTBl B SKOJIOTUU: HPUPOAHBIE M JabopaTopHble. MojenupoBaHue B
9KOJIOTMU. MOHUTOPUHT OKPY>KAIOLIEH Cpe/ibl: JTOKAIbHBIN, PETMOHATIBHBIN U TT100aIbHbBIN
Okonornyeckue (GakTopbl M 3aKOHOMEpPHOCTH MX JeictBus. Kitaccupukanus 3KOJIOTHUECKUX
79 ¢dakTopoB: abuoTrnyeckue, OMOTHYECKHE, aHTpONoreHHbIe. OOIUe 3aKOHOMEPHOCTH JIEHCTBHSA

skosoruueckux (axropos. IIpaBuno munumyma (K.IHmpenrens, FO.JIubux). TomepaHTHOCTS.
OBpUOMOHTHBIE U CTEHOOMOHTHBIE OPraHU3MBI.

Abuotnueckue (¢dakropsl. CBeT Kak 3Kojoruueckuilt ¢akrop. J[leiictBue pa3HBIX Yy4acTKOB
COJIHEYHOT'O CIIEKTpa HA OpraHu3Mbl. OKOJIOIMYECKHE TpYIMIbl PAaCTEHUH M IKUBOTHBIX IIO
OTHOIIEHHUIO K cBeTy. CurHanbHasi poib cBera. Poronepuoausm. Temmneparypa Kak 3KOJIOTHUYECKUIT
¢axrop. [eiicTBue Temneparypbl Ha opraHu3Mbl. [1ofikunoTepMHbIE 1 TOMOHOTEPMHBIE OPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHbBIE OPTAHU3MBI.

BrnaxnocTts kak skonmorumdeckuit daxtop. [IpucmnocoOnenust pacTeHuidl K MOAIEPKaHUIO BOJHOTO
Oamanca. Kmaccudukamuss pacTeHud 10 OTHOImIEHHWIO K Boje. [IpucrmocoOneHuss >KUBOTHBIX K
W3MEHEHUI0 BOJHOro pexkuma. Cpenpl OOWTaHUS OPraHU3MOB: BOJHAS, HA3€MHO-BO3JYIIHAS,
IIOYBCHHas, FJ'IY6I/IHHa$[ IMOATIOYBCHHAA, BHYTPHOPIraHU3MCHHA. DuU3UKO-XNMHUYECKIE OCOOEHHOCTH
cpen oOuTaHus opraHnu3MoB. [IprucnocoOieHus OpraHu3MOB K )KM3HH B PA3HBIX CpeJlax.




buonoruueckue putmpl. BHemHue u BHyTpeHHHE pUTMBL. CyTOUHBIE U TOJUYHBIE DPUTMBI.
ITprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUH XKU3HH.

Kusznennsie popmel opranusmoB. [loHsTue o xuzHeHHOU dopme. KuzHeHHBIE (HOPMBI pACTECHUIA:
JepeBbsl, KyCTAPHUKH, KYCTAPHUYKU, MHOTOJICTHUE TPABBI, OJHOJETHHE TpaBhl. JKu3HEHHBIC (DOPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, a3pOOHOHTHI. OCOOEHHOCTH CTPOCHHUS U 00pa3a KU3HH.

buotnueckue Qaxropbl. Bumel OMOTHYECKMX B3aUMOJCHCTBUN: KOHKYPEHLMS, XWIIHHYECTBO,
cumOuo3 u ero ¢opmsl. [lapazutusm, Koonepauus, MyTyaau3M, KOMMEHCAIN3M (KBapTUPAHTCTBO,
HaxJieOHn4uecTBo). Herpoduueckue B3ammonelicTBus (Tommueckue, (opudeckue, (Gabpudeckue).
3HayeHne OMOTMYECKMX B3aUMOJEHCTBMH JUI CYLIECTBOBaHMs OPraHM3MOB B Cpele OOMTaHus.
[IpyHIMI KOHKYPEHTHOTO UCKIIFOUEHHUS

7.3

DKOJIOTHYECKHE XapaKTepucTUKU mnomymsuuu. [lomymnsius kak Ouosormyeckas cucrema. Poub
HEOJHOPOAHOCTH cpeabl, (u3nyeckux OapbepoB M OCOOEHHOCTEH OWOJOTMM BHUIOB B
(GOpMHPOBAHUN TIPOCTPAHCTBEHHON CTPYKTYpbHI MOmynsauuii. OCHOBHBIE TOKA3aTeNH MOIMYJISIIHH:
YHMCJIEHHOCTD, IUIOTHOCTb, BO3PACTHAS U II0JIOBasi CTPYKTYpPa, POKAAEMOCTD, IIPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPALUSI.

Okosnorudeckast CTpykTypa nonyisuuu. OneHKa YuCcIeHHOCTH NONyJIIuY. JIMHaMHKa MOMyJIsALUuU 1
e€ perymsuus. buotmueckuil moTeHuMan nomyasudd. MozenupoBaHHE AWHAMHUKHU TOMYJISIUU.
Kpusble pocta uncneHHoctu mnomymsiuuu. KpuBble BbDKMBaHHUS. Perymsuus 4YHCICHHOCTH
NOMYJISALUI: poiib PAKTOPOB, 3aBUCAILIMX U HE 3aBUCSIINX OT IJIOTHOCTH. DKOJOTMUYECKUE CTPATETUN
BUJ0B (r- u K-ctpaterun).

[TonsTre 00 sKomoruueckoil Humie Buaa. Mectoobutanue. MHOrOMepHasE MOJENb SKOJIOTHYECKON
Humm  Jx.M.Xatunncona. Pa3mepsl skonornueckoil HumM. lloTeHuuaneHas W peann3OBaHHAsS
HUILIHN.

BI/I,Z[ KaK CUCTCMa HOHyJBIL[HfI. Apeanm BHUIO0B. BI/IIILI " UX )KU3HCHHBIC CTPATCTUU. 3aKOHOMepHOCTI/I
IIOBCACHUA U Mnrpaunﬁ JKMBOTHBIX. bronornueckue nHBa3uu YY>KCPOJHBIX BUI0B




7.4

Coo0miectBa oprann3moB. brorieHo3 u ero crpykrypa. CBsi3m MKy OpraHM3MaMH B OHOIIEHO3E.
Okocuctema Kak OTKpbiTas cuctema (A.[x.Tencim). DyHKIMOHANIBHBIC OJIOKM OPraHU3MOB B
9KOCUCTEME: MPOIYIIEHThI, KOHCYMEHTBI, peAyleHThl. Tpodudeckue ypoBuu. Tpoduueckue nenu u
cetu. AOuotnueckue 00ku 3kocucteM. [louBbl U Wikl B 3KOocHcTeMax. KpyroBopoT BemiectB u
IIOTOK 3HEpruu B 3KocucteMe. OCHOBHBIE IOKAa3aTeNIM S3KOCUCTEMbl. buomacca M mpoaykuus.
DKOJOTHYECKHe MUPaMHIbl YUCENl, OMOMACChI U DHEPTHH.

HanpaBieHnHble 3aKOHOMEpHBIE CMEHbI COOOmIecTB - cykueccuu. llepBuyHble M BTOpPHYHBIE
CYKIIECCUM U UX NPUUYUHBI. AHTPONIOT€HHBIE BO3/IEHCTBUS Ha cykiieccud. KiimMmakcHoe coo011ecTBo.
bropa3znoobpa3ue 1 MoJHOTa KpyroBOpOTa BELIECTB - OCHOBA YCTOWYMBOCTH COOOILIECTB.

[TpupoaHbIe YKOCUCTEMBI. AHTPONIOTEHHBIC 3KOCUCTEMBI. ATpodKocucTeMa. ArporeHo3. Pazmuaus
MEXIYy AaHTPONOTeHHbIMU U MPHUPOAHBIMH DJKOcHCTeMaMHu. YpOoskocuctembl. (OCHOBHBIE
KOMITOHEHTHI ypOodkocuctem. ['opozackas ¢uiopa u dayHa. CHHaHTpONU3ANUS TOPOACKON (hayHEI.
buonoruueckoe u X03s1iICTBEHHOE 3HAYEHUE arpodKOCUCTEM M ypOOIKOCHCTEM. 3aKOHOMEPHOCTH
(hopMUpOBaHHSI OCHOBHBIX B3aUMOJICHCTBUI OPTaHU3MOB B YKOCHCTEMAX.

HepeHoc OHEPTUKM M BCUICCTB MCKIAY CMCKHBIMU JKOCHUCTCMAMM. VY CTOMYNBOCTH OpraHu3mMoB,
HOHy.]'IfII_[I/Iﬁ " 5KOCUCTEM B YCIOBUAX €CTCCTBCHHBIX U AHTPOIIOTI'CHHBIX BO3I[6ﬁCTBHI>i

7.5

buocdepa - obmennanerapHas o0Oonodyka 3eMIlM, TAE CYLIECTBYET WIIM CYIIECTBOBAJA >KU3Hb.
Vuenue B.U.Bepnanckoro o Oumocdepe. Ob6mactu Ouochepsr u e€ coctaB. JKuBoe BemecTBoO
o6uocdeps! u ero GyHKIMH. 3aKOHOMEPHOCTH CylecTBoBaHus Onocheprl. OcodeHHOCTH OHnoCchepbl
Kak I100anbHOM 3KocHucTeMBbl. JlnHaMuyeckoe paBHOBecue B O6uocdepe. KpyroBopoTsl BemecTts u
OroreoXnuMHYECKHe UKIIBI (Yriiepoa, a3ota). PUTMuuHOCTS siBNeHuit B Ouocdepe.

3onanbHOCTE OMochepsl. [lorstue o 6mome. OCHOBHBIE OMOMBI CYIIW: TYHJpAa, XBOWHBIC Jieca,
CMEIIaHHbIE ¥ IIMPOKOJMCTBEHHBIE JIECa, CTENM, CaBaHHBI, IIYyCTBIHM, TpPOINYECKUE JIEca,
BbICOKOTOphs. Kimnmar, pactuTenbHbIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CprKTypa n (bYHKI_II/ISI JKHUBBIX CHUCTEM, OHLCHKA HUX PECYpPpCHOI0 MNOTCHOHAJIA U 6I/IOC(I)epHLIX




byHKIUH

7.6

DKOJIOTUYEeCKHE KpU3KChI M HMX MpUYUHBL. Bo3neiicTBue uenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3AyIIHOW cpeabl. OxpaHa Bo3ayxa. 3arpsi3HeHHE BOJHOUM cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenune nousel. OXxpaHa IOYBEHHBIX pecypcoB. MI3mMeHeHue KinMara.

AHTpPOTIOTEHHOE BO3JICHICTBUE HA PACTUTENBHBIA W KUBOTHBIK Mup. OXpaHa pacTUTEIBHOTO U
’KHUBOTHOrO Mupa. OCHOBHBIC MPUHIMIBI OXpaHbl Npupoasl. Kpacubie kauru. Ocobo oxpaHsemble
npupoansie Teppuropun (OOIIT).

boranudeckue cajbl ¥ 300JI0THUECKUE IMapKH.

OCHOBHBIE TPUHIMIIBI YCTOWYMBOTO pPa3BUTUS YEJNOBEYECTBA M MNPHPOJBI. PammoHambHOE
HPUPOJIONIOIB30BAHNE U COXPAaHEHHE OHOJIOTHYECKOT0 pasHo00pasust 3eMiT




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

-buonorus, 10 knacc, 6a308BbIit yposeHb/ MaceuHuk B.B., KameHckuii A.A., Pybuos A.M., LLiseuos
I.r., ranoHtok 3.I'.; noa pegakumer MaceyHnka B.B. — Mocksa: MpoceeweHune, 2020r.
-Buonorusa, 11 knacc, 6a3oBbii yposeHb / NacedHuk B.B., KameHckuii A.A., Pybuos A.M., LLiseLios

I.r., fanoxHtok 3.I.; nog penakumein MNaceyHunka B.B. — Mocksa: NMpocseweHune, 2020r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
MHTEPHET

-https://resh.edu.ru/ - Poccuiickast 31eKTpoHHas MIKOJIA.

-https://www.yaklass.ru/ - nudpoBoit 00pa3zoBaTeabHbBIN pecype AJIs KO

-https://vpr.sdamgia.ru/ - o6pasoBarenbhbIil mopTan «Cuaam ['MA: Pemry
BIIP».

-http://www.ebio.ru/index-1.html — buonorus. DneKkTpOHHBIH Y4eOHUK

- http://lwww.biodiversity.ru/- IleHTp oXpaHbl TUKOIH TPUPOIHL.

- http://skiv.instrao.ru/bank-zadaniy/ - caiit ¢ 6ankom 3amanuit 1is
(bopMUpOBaHHUS U OLICHKH (DYHKITMOHAJIBLHON IPAMOTHOCTH O0YJarOIIAXCS
ocHoBHOU 1TKOJIBI DI'BHY «MHCTUTYT cTpaTeruu pa3BuTusi 00pa3oBaHus
Poccuiickoit AkageMuu 00pa3oBaHU.

- https://fioco.ru/pisa , https://adu.by/images/2018/02/Prim_zadanii_PISA.pdf

-CaiiThl ¢ OaHKOM 3a7aHuil MexX1yHapOoJHOM MPOrpaMMBbl IO OLIEHKE



00pa30BaTeNbHBIX JOCTIXKEHUN yyaluxcs Ko B Bo3pacte 15 ner PISA
(Programme for International Student Assessment). HarmoHanbHBIH HIEHTp
npoBeaeHus uccienoanust PISA B Poccuiickoit @enepanuu spisiercs PI'bY
«DenepalbHBIM HHCTUTYT OLICHKH KauecTBa 00pa30BaHU»

- https://ru-vpr.ru/ - 6ank 3aganuii BITP.



