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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OMOJOTUM TEOPETUYECKYIO OCHOBY IS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB, MOJIOKEHUS 00 OOIINX LENAX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MoJ0KEeHUS O cielupuke
Ovonoruu, €€ 3HAYEHWU B T[IO3HAHMM JKUBOM MPUPOABI U OOECIEUYECHHH
CYIIECTBOBAHMS Ue€JIOBEUECKOTo oOrmiecTBa. COrIacHO Ha3BaHHBIM MOJIOKEHUSM,
OTpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma o 61o0TrUM 1AaET NPEACTABIEHUE O LENIX, 00 001Iel cTpaTeruu
oOy4eHMsI, BOCIUTAHUS U Pa3BUTHUS 00YUAIOLIUXCS CPEACTBAMHU yU€OHOT O peaMeTa
«buonorus», onpenenser 00s13aTENbHOE MPEAMETHOE COAEPIKAHUE, ET0 CTPYKTYPY,
pacnpeneseHue 1Mo pasziefnaM M TeMaM, PEKOMEHIYEMYIO IOCIeA0BaTeIbHOCTh
U3y4eHHUs Y4eOHOTro MaTepuaia ¢ yu€ToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTUKM O0pa30BaTEIbHOIO MpOIECcCca, BO3PACTHBIX OCOOEHHOCTEH
oOyyJarommxcs.

B nporpamMme no OMOI0THY TaKKe YUUTHIBAIOTCA TPEOOBAHUS K IIIIaHUPYEMbIM
JUYHOCTHBIM, METANpEeIMETHbIM M TMPEIMETHBIM pe3ylibTaraM OOy4YeHHUs B
(dbopMupoBaHUU OCHOBHBIX BHJIOB yueOHO-1103HaBaTEIbHON
NeATeTbHOCTH/YUEOHBIX JEeHCTBUM OOydYaloIMXCS 1O OCBOCHHMIO COJCpIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
IPOCMATPUBAETCS HAIPaBICHHOCTh Ha pa3BUTHE 3HAHWM, CBS3aHHBIX C
(GbopMHpOBaHHEM  €CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpa3e XKM3HM M OEpeKHbIM OTHOUIEHHUEM K OKpYy)Karouled NpUpOIHOU cpene.
[TosTOoMy Hapsy ¢ M3ydeHHEM OOIIEOHMOJIOTHYSCKUX TEOPHH, a TakKe 3HAHUU O
CTPOEHUH >KMBBIX CUCTEM PA3HOI'O PAHra M CYIIHOCTH OCHOBHBIX IPOTEKAOIINX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJIYYEHHBIX 3HAHUN B MMOBCEIHEBHOM KU3HU ISl PEIICHUs TPUKIAAHBIX 3a/1a4, B
TOM 4HKcje: NPOPUIAKTUKU HACJIEICTBEHHBIX 3a00JIeBaHUM 4YeNloBEKa, MEIUKO-
T€HETUYECKOT0 KOHCYJIBbTUPOBAHUS, 000CHOBAHMSI HKOJIOTHYECKH 11eJIeCO00pa3HOTro
MOBEACHUS B OKPYXKAIOWIIEW NPUPOJHON CpeJle, aHaIM3a BIMSHUS XO3SIMCTBEHHOU
NeSATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U MCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenue BHHMMaHHMS K MPUKIAIHON HAMpaBIEHHOCTH YYeOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO OOECTIeUeHNUs YCIOBUHM JUISI pELICHHUS



OJTHOM M3 aKTyaJIbHbIX 3a]a4 IIKOJIBHOTO OMOJIOTMYECKOro 00pa30BaHMs, KOTOpas
npesanonaraet (GOpMUPOBaHHE Yy OOYYAIOMINXCS CHOCOOHOCTH aJanTHPOBATHCS K
WU3MEHEHUSAM JUHAMUYHO Pa3BUBAIOLIErOCS COBPEMEHHOTO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpa, paclIupseT U 0000IIaeT 3HAHUS O KUBOW Mpupoje, eé
OTJINYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HH, DKOJIOTMYECKOTO MBIIUICHUS, IEHHOCTHOTO OTHOIIECHMSI K KUBOM MPUPOJIE
U YEJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 6uonorun odecreunBaeT yciaoBUs As (popMHUpPOBaHUs
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Ha3BaHHBIE NOJIOKEHUS O NpeJHA3HAYEHUHM Y4eOHOro IpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHHMIO €r0 COAEp)KaHUsA, MPEACTaBICHHOr0O B Iporpamme 1o
OHOJIOTUU.

Ot0op conepxanus yuyeOHoro mpeamera «buonorus» Ha 0a30BOM ypoBHE
OCYIIECTBIEH C TO3ULMH KyJIbTYpOoCOOOpPa3HOTO MOJXO0Ja, B COOTBETCTBUHU C
KOTOpPBIM OOYy4Yaroluecs: JOJKHBl OCBOMTH 3HAHHUA M YMEHHs, 3HaYUMbIE JIs
dbopmupoBaHusi 00IIEH KyJbTYphl, OMNpPEACNSIIONIME aJCKBaTHOE IOBEICHUE
YyeJoBeKa B OKpYKarolleld MPUPOAHONM cpejie, BOCTpEOOBAHHBIE B MOBCEIHEBHOM
KU3HU U MPAKTHUECKOM JesTenbHOCTH. Ocoboe MecTo B 3TOM cucTeMe 3HAaHWM
3aHUMAIOT 3JIEMEHTBI COICPKAHUSI, KOTOPbIE CIyaT OCHOBOM At pOpMUpPOBaHUS
MPEACTABICHH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
LHEHHOCTHBIX  OPHEHTALMSX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OHOJOrNYeCKOro 00pa3oBaHMUsl.

CTpyKTypupoBaHHE COAEpX)aHUs Yy4yeOHOro Marepuaja B IMPOTrpaMMe 110
OMOJNIOTMH OCYIIECTBICHO € Y4YETOM MPUOPUTETHOrO 3HAUYEHHUs 3HAHMH 00
OTJIMYUTENBHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIM OpraHu3aluu U
HBOJIIOIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHoro npeamera «buonorus»
BBIJICJICHBI CIIEIYIOLINE COAEPKATEIbHbIE TMHNN: «bruonorus kak Hayka. MeToabl
HayyHOro mno3HaHus», «KneTka kak Ouonornueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOrooOpa3ve OpPraHuYecKOro MHUpay,
«IBOIOIUS KUBON NPUPOJBI», « IKOCUCTEMBI U TPUCYILIUE UM 3aKOHOMEPHOCTH.



Lens u3yuenuss ydueOHoro mpeamera «buomorus» Ha 0a30BOM ypOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJI TPAMOTHBIX JCHCTBUN B OTHOIIEHUH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3IMYHBIX KU3HEHHBIX MPOOJIEM.

Jloctmxenne 1ienu u3ydeHus: yueOHoro npenmera «buonorus» na 6azoBomM
YPOBHE 00€CIIEUNBAETCS PEIICHUEM CIEAYIOIINX 331ay:

OCBOCHHME OOYYaIOIUMHCS CHUCTEMbl 3HAaHUH O OUOJOTMYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TPEICTABICHUM O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METOJIaX HAay4YHOTO MO3HAHMS, CTPOSHUH, MHOTO0Opa3uu U OCOOCHHOCTSIX KUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHU3allUH, BBLAAIOUIMXCS OTKPBITHIX U COBPEMEHHBIX
UCCIJIEJOBaHMSIX B OMOJIOTHH;

dbopmupoBaHue y OOy4YalOIMIMXCS IMO3HABATENIbHBIX, MHTEIUICKTYyaJIbHBIX U
TBOPYECKUX CIHOCOOHOCTEW B MPOLECCE aHalIM3a JAaHHBIX O MYTAX Pa3BUTHS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, WJEH M TOJIXOJOB K HM3YYEHHUIO JKHUBBIX CHUCTEM
Pa3HOT0 YPOBHS OPTaHHU3aUY;

CTaHOBJIEHHE Yy oOydarommxcs oOued KyabTypbl, (PYHKIIMOHATbHON
I'PaMOTHOCTH, Pa3BUTHE YMEHHUM OOBSACHATH U OLICHUBATDH SIBJICHUS OKPYXKAIOLIETO
MUpa KUBOW MPUPOJIbI HA OCHOBAHUH 3HAHUU U OMbITA, MOTYYEHHBIX IPU U3YUEHUU
Omooruu;

dopMupoBaHHE Yy OOYYaIOIIMXCS YMEHMH WUIIOCTPUPOBATh 3HAUYCHUE
OMOJIOTMUECKUX 3HAaHUM B NPAKTHUUYECKON JEATENIbHOCTH 4YEJIOBEKa, pPa3BUTHU
COBPEMEHHBIX MEIMLMHCKUX TEXHOJOTUH U arpoOMOTEXHOIOTHf;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOIIECHHUS K HEW, COOTI0ICHUS DTUYECKUX
HOPM IIpU MIPOBEIECHUH OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAaHUE IIEHHOCTH OWOJIOTUYECKUX 3HAHWM [JIs1 TOBBIIMIEHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 111 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUI U YMEHUN B TOBCEAHEBHOM KU3HU IS
OLICHKH TOCJIE/ICTBUIA CBOEH JESITEIIbHOCTH MO OTHOUIEHUIO K OKPYXKAIOILEH cpee,
COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBaHWE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCSI OOs3aTENIbHBIM YYE€OHBIM MPEIMETOM, BXOSIIMM B
cocTaB IpeaMeTHOM obnacTi «EcTecTBeHHO-HAYYHBIE TIPEIMETHDY.

Jlist m3ydenusi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTcs 68 yacos: B 10 kitacce — 34 yaca (1 yac B Henento), B 11 kiacce — 34 yaca
(1 gac B HezEMIO).



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ouonoruun B popMUpOBAHUU COBPEMEHHON HAy4YHOU KapTHUHBI Mupa. Cucrema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOII0IEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilaccupUKalMs, MOJEeTUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

[Ipaktuueckass padora Ne 1. «Vcnonb3oBaHue pa3IUYHBIX METOAOB IPHU
U3YYeHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3al U,

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIiil OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIA, MOMYISIHOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTe0IeHOTUYECKUH ), OMOCEepHBIA.

JdeMoHCTpaum:

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

O6opynoBanue: moaesb MoJiekyibl JITHK.

Tema 3. XumMuuyeckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKH. XHMWUYECKHE JJIEMEHTBI: MaKpPODJIEMEHTHI,
MHUKpPO3JIEMEHThI. Bosla 1 MUHEpaibHbIE BEIIECTBRA.

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

benku. CoctaB u cTpoeHHEe OETKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
HezaMeHrnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHCIIOTHBIA COCTaB. Y POBHU
CTPYKTYpbl OCJIKOBOW MOJEKynbl (TIEpBUYHASL, BTOPUYHAS, TPETUYHAS W
YeTBEpPTUYHAs CTPYKTypa). XHUMHUYECKHE CBOWCcTBa OenkoB. buonoruueckue
GbyHKUIMUU OENKOB.



depmeHTHI — Onosornueckue kKaranuzaTopbl. CTpoeHue pepMeHTa: aKTUBHBIH
1eHTp, cyocrpatHas cnenududHocTh. Kodepmentsl. Burtammubpl. Otangus
(GhepMEHTOB OT HEOPTaHWYECKUX KaTalu3aTOPOB.

VYrieBoibl: MOHOCaXapuabl (TII0K03a, pru003a U 1€30KCUpr003a), TUcaxapu bl
(caxaposza, JlakTo3a) W mHoJucaxapuibsl (Kpaxmai, TJIMKOTEH, IeJTI003a).
buonornueckue GyHKIIUU YTIIEBOAOB.

Jlununel:  Tpurmuuepuasl, (ochomunuasl, crepouasl. [uaApOPHIBHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkuuu sunuaoB. CpaBHEHUE
YTJIE€BOOB, OEJIKOB U JIMIUI0B KaK HCTOYHUKOB YHEPTHUU.

HykneunoBsie kucinotrel: JHK wu PHK. Hyxkneotuasl — MoOHOMEpHI
Hyki1enHOBBIX kKucnoT. Ctpoenne u Gynkunu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3auMOICHCTBUS
ujel 1 paKkToOB B HAYYHOM MMO3HAHUH. MeTOAbl U3YUEHUS KIICTKH.

Kietka kak nienoctHas xuBas cucteMa. OOuiye nmpu3Haku KJIETOK: 3aMKHYyTas
HapykHas MmemOpana, Moiekynsl JIHK kak reHetumdeckuil ammapar, cucrema
CUHTE3a OelnKa.

Tunel KJIETOK: DJyKapuoTHueckas U mpokapuotudeckas. OcoOEHHOCTH
CTpOEHHUsI TMpOKapHOTHYECKON KieTku. KierouHas crenka Oaktepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIETOYHAsA CTEHKA, IVIMKOKAJIUKC, UX
dbynkuuu. [Tnazmarnueckas memOpana, e€ cBorictBa u GpyHkiuu. [{uTomnasma u eé
opraHousibl. OgHomemOpannbie opranounbl kietku: JIIC, anmmapat ['onbmxw,
nr30cOoMBbl.  [IoTyaBTOHOMHBIE OpPraHOWbl KJIETKU: MUTOXOHIAPHUH, TUIACTUIBI.
[Ipoucxoxxaenne MUTOXOHJpuM u t1iactun. Bunel mmactun. HememOpaHHbie
OpraHOWJIbI KJIETKU: PUOOCOMBI, KJIETOYHBINM IIEHTP, LEHTPUOJU, PECHUYKH,
KryTUKU. OYHKIIUU OPraHOUI0B KIIETKU. BKiroueHusl.

Anpo — perynaropHslid 1eHTp kieTku. CTpoeHue saapa: saepHas 000JI0UKa,
KapuoIia3mMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIETKE.

JdeMoHCTpauu:

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

Jnarpammel: «PactipeiesieHue XUMUYECKUX DJIEMEHTOB B HEKUBOU IMPUPOAEY,
«PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

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



AT®», «CTpoeHne 3yKapuOTHYECKOW KIIETKN», «CTpoeHue >KMBOTHOM KIETKN»,
«CTpoeHHEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sqipa KIEeTKu», « Y TIAeBOAb, «JIMIuIb.

O6opyioBaHue: CBETOBOM MHUKPOCKON, OOOpYy/OBaHUE MJii IPOBEACHUS
HAOJIOACHUM, H3MEPEeHHM, SKCIEPUMEHTOB, MHUKPOIpENnapaTrbl PacCTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUAIbHBIX KJIETOK.

JlabopaTtopHble U NpakTHYecKHe padoThbI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaIUTUYECKOW aKTUBHOCTU
(dbepMeHTOB (Ha MPUMEpE aMUIIa3bl UK KaTajasbl ).

JlabopatopHass pabota No 2. «/3ydyeHue CTpoeHHsS KIETOK pacCTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpenaparax M HX
OMHCAHUEM.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BelIecTB, WK MeTa00Iu3M. ACCUMUIIAIUS (TUIACTUYECKU OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabosn3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB W HHEPrUM B IMOHUMAHUU
MeTabom3ma.

Tunsl oOMeHa BeliecTB: aBTOTPOHBIN U reTepoTpodHbIil. Ponb hepmeHTOB B
oOMeHE BEIIECTB U MPEBPAIICHUN YHEPTUH B KIIETKE.

®ortocunTe3. CperoBas U TeMHOBasg (a3pl (¢doTocuHTe3a. Peakuuu
dbotocunTeza. DPdhekTuBHOCTL (hoTOCMHTE3a. 3HAaUeHUE (POTOCUHTE3a NSl KU3HU
Ha 3emiie. BausiHue ycinoBuil cpenbl Ha (OTOCMHTE3 U CHOCOOBI MOBBILIEHUS €T0
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHUM.

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

DHepreTuueckuii oOMeH B KkieTke. PacriernsieHue BElIeCTB, BbIJCICHUE U
aKKyMYJIMPOBAaHUE YHEPTUU B KIIETKE. DTarbl SHEpreTuueckoro ooMeHa. ['nmukomnus.
bpoxenne u ero Buibpl. KucinopogHoe OKHCIIEHHE, WIM KIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPrETUIECKOTO OOMEHA.

Peakium wmaTpuuHoro cuHre3a. ['eHermueckas wuHpopmauus u JHK.
Peanuzauus reHetuueckoil uH@opManuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Mmatpuuabli cuHTe3 PHK. Tpancnsuus — GuocunTes
Oenka. Otanbl TpaHciusauuu. KomupoBanue amuuokucior. Pombp pubGocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popMmbl xu3HU — BUpYChl. UcTtopust oTkpeiTus Bupycos (. WM.
WBanoBckuit). OCOOCHHOCTH CTPOCHHMSI M JKMU3HCHHOTO IIMKJIa BUPYCOB.
baktepuodarn. bonesnu pacreHuid, KUBOTHBIX W YEJIOBEKAa, BHI3HIBACMBIC
Bupycamu. Bupyc ummynoneduiura gyenoseka (BIY) — BozOyaurens CITM/]a.



OOpatHast ~ TpaHCKpumiwms, peBepraza W  uHTerpaza. lIpodunaktuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JICBaHUIA.

JleMOHCTpaum:

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

Tabmuubl U cxembl: «Tunel nutanusy, «Metabonuzm», «MUTOXOHAPHUAY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHA», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbM nukia Bupyca CIIN/a,
0aktepuodaray, «Permmukarus JJTHK».

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

Tema 5. Pa3MHOkKeHMe U HHANBHUIYAJIbHOE Pa3BUTHE OPTAaHM3MOB.

KineTouHblii UK, WU JKU3HEHHBIM LUK KIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHOTHIIL
JunnouaHeli M TalvIOWAHBIA ~ XpPOMOCOMHBIE  HAOOpbl.  XpOMaTHUJIbI.
[{uToNOrM4eckue OCHOBBI PAa3MHOKEHHUS M  UHAUBUIAYAJIBHOTO  pPa3BUTHUS
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murto3za. Ilpomeccsl, npoucxonsdmue Ha
Pa3HBIX CTAAUIX MUTO3a. bBUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemas rubenb KIETKH — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecronoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
CHOpO00Opa3oBaHue, BEreTaTUBHOE pa3MHOKeHHUE. VICKyCcCTBEHHOE KIIOHHMpPOBAaHUE
OpPTaHMW3MOB, €r0 3HAYEHUE JJIS1 CEJIEKIINH.

[TonoBoe pa3zMHOKEHHE, €T0 OTIANYHS OT OECTIOJOTO.

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

["ameTorenes — mnpouecc 0OOpa3oBaHUs MOJOBBIX KIETOK Yy >KUBOTHBIX.
[TonoBble *kene3bl: CEMEHHUKU U SIMYHMKU. OOpa3oBaHHWE W PAa3BUTHE MOJOBBIX
KJIETOK — raMmeT (CHepMaro30M]l, SHIEKIeTKa) — CHEpPMAaTOT€HE3 U OBOIEHE3.
OcoOeHHOCTH CTpOeHUsl SUIEKJIETOK M crepMaro3ouoB. OTMI0A0TBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe pa3BuTHE (OHTOreHe3). OMOpPHOHAIBHOE  Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHorere3. IloctamOpuoHnanbHOe paszButue. Tumb
NOCTAMOPHUOHAJIBHOTO Pa3BUTHA: NpsSIMOE, HempsiMoe (JIMYMHOYHOE). BrusHue



Cpelbl Ha Pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC
YPOJACTBA.

Poct u pasButue pactrenuii. OHTOreHE3 I[BETKOBOTO 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»,
«Meiiosy, «IIpssMoe u HenmpsiMOe pa3BUTHE», «l'aMeTOreHe3 y MJIECKONMUTAIONINX U
yeoBekay, « OCHOBHBIE CTaJIMM OHTOTCHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CnepMato30u sl
MJIEKOIIUTAIOLIETO», «SIHleKIeTKka MieKonuTaromero», «Kapuoknues B KIETKax
KOpElIKa JIyKa», MarHuTHas MOJEJb-allUINKauus «JleaeHue KIeTKu», MOJIEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlabopaTopHbie U MIPaKTHYECKHE PadOThI:

JlaGoparopuas pabora No 3. «HaOmrogeHue MUTO3a B KJIETKaX KOHUMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKPOITPENapaTax».

JlabopatopHas pabora Ne 4. «/3ydeHuwe CTpOEHHUS TOJIOBBIX KIETOK Ha
FOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U MK3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3a1aun reHeTuku. Mlctopus pa3BUTHs reHETUKU. Pob nutoiaoruun
U OMOpPHOJIOTUM B CTAHOBJICHMM TE€HETUKU. BKiIam poCCHMCKUX M 3apyOeKHBIX
Y4€HBIX B pa3BUTHE TEHETUKU. MeToapl TeHeTHKUA (THUOPUAOIOTUYECKUM,
IUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETHYECKUE
noHsATusA. [ eHeTn4Yeckasi CHMBOJIMKA, UCTOJIb3yEMasi B CXEMaxX CKPEIIMBaHUM.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIECHHbIE ['. Menaenem.
MonorubpuHoe CKpenBaHue. 3aKoH eAauHooOpa3usi THOPHUIOB TEPBOTO
nokoJieHus. [IpaBuiio JOMUHHPOBAHUS. 3aKOH PaCIICIUICHU PU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oIHOEe M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCEJOBaHUS
npu3HakoB.  lluToreHeTMdeckue - OCHOBBI  JUTHOPUIIHOTO  CKPEIIMBAHUA.
AHanuzupyouiee ckpeumpanme. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernnienHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana o cuernjieHHOMY
HAaCJIEIOBAaHUIO T€HOB. HapylieHue cuensieHns reHoB B pe3ybTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasi TEOpUsI HACIEACTBEHHOCTH. | €HEeTUYECKHUE KapThl.



['enetuka mosia. XpoOMOCOMHOE OMNpPEAEIICHUE M0JIa. AYTOCOMBI M TOJIOBbIE
XpoMOCcOMBI. ['omorametrHeie M reTeporaMeTHeie oOpranusmbl. HacienoBanue
MIPU3HAKOB, CLICTJIEHHBIX C MOJIOM.

W3MeHunBOCTh. BHIbI ©3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAU(PUKAIMMOHHON N3MEHUYMBOCTU. BapranoHHbIN psifi ¥ BapyualliOHHAsT KpHUBasl.
Hopma peakuun npusHaka. KojmuecTBEHHbIE M KAaYECTBEHHBIC MPU3HAKU U UX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuBHAs
U3MEHYMBOCTh. Meio3 W TMOJOBOM TMpoOIecC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTUA. MyTaImoHHas U3MEHUYMBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, FTeHOMHBIE. HacToTa U NPUYMHBI MyTauuid. MyTareHHble (PaKTOPBHI.
3aKOH rOMOJIOTHYECKHUX PSAIOB B HacleacTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclieICTBEHHOCTh U U3MEHYUBOCTb.

I'enetnka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBeKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[M[]P-ananu3a. HacnencTtBeHHble 3a0o0jieBaHUSI 4YEJIOBEKAa: TEHHBbIE OO0JIE3HHU,
OOJIE3HH C HACJEICTBEHHOW MpPEIpacroyioKEHHOCThIO, XpPOMOCOMHBIE OO0JIE3HHU.
ComaTtnyeckue H TreHepaTuBHbIE MyTanuud. CTBOJOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, MPOPMIAKTUKU U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-rTeHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYCHUE MEAUITMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHU YEIOBEKa.

JlemoHncTpanum:

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

Tabnuibl u cxembl: « MOHOTHUOPHUIHOE CKPEIIUBAHUE U €TO IIUTOTCHETHYECKas
OCHOBa», «3aKOH PaCUIEIJIEHUS U €r0 HUTOTC€HETUYECKAS OCHOBA», «3aKOH YACTOTHI
rameT», «JlurubpuaHoe ckpemmBanuey, «Llutonornyeckre OCHOBBI AUTUOPUTHOTO
CKpelIMBaHusD», «Menosy, «B3auMoaecTBre aiebHbIX TEHOBY, «I eHeTHnUeCcKne
KapThl pacTeHUH, )KUBOTHBIX M 4e€JOBEKay, «I eHeThka moJyia», «3aKOHOMEPHOCTH
HAaCIIEJIOBaHUsI, CLUEIUICHHOTO ¢ ToJioM», «KapuoTumnbl yeaoBeKka U >KMBOTHBIX),
«Bunpl uameHunBoCcTHY», «MoaudukalmoHHas HU3MEHUYHMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTuka rpyIm KpoBu», « MyTalluOHHasI ”3MEHYUBOCTHY.

O6opynoBanue: MoAeIU-aMIIUKaU «MOHOTHOPUIHOE CKpEITUBAHUEY,
«Hemonmunoe momuHupoBanue», «Jlurnbpumnoe ckpemmBanue», «llepexpéct
XPOMOCOM», MEKPOCKOTI 1 MUKpoTipenapart «JIpo3oduinay (Hopma, MyTaruu GOpMbl
KpBUIbEB M OKPACKH Tela), repbapuii «I'opox moceBHOM».



JlabopaTopHble 1 IpakTHYeCKUEe PadOThI:

JlaGopatopHas pabora Ne 5. «l3ydeHue pe3ynbTaTOB MOHOTHOPUIHOTO W
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlabopaTtopHas paborta Ne 6. «M3yuenue MoauUKAIIMOHHON U3MEHUNBOCTH,
MIOCTPOCHUE BAPUALIMOHHOTO PsIIa U BAPUALIMOHHON KPUBOID.

JlaGopaTtopHas pabora Ne 7. «AHamu3 MyTanuid y Apo30(uiIbl Ha TOTOBBIX
MUKpOIpenaparaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHwe W aHAJIU3 POJIOCIOBHBIX
YEJIOBEKA.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka W Ipolecc. 3apOKICHUE CENEKUUU U JTOMECTUKAIHS.
VYyenue H. U. BaBuiioBa o eHTpax NPOUCXOXKACHHUSI U MHOT000pa3usl KyJIbTYPHBIX
pacteHuil. LIeHTpbI TPOUCX0KIEHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIbHBIN OTOOpHI B
CENEKIIMU pPACTEHUUW M KUBOTHBIX. OIlleHKa J3KCTepbepa. bim3kopoacTBeHHOE
CKpeluBaHue — uWHOpuAMHT. Yucras nuHus. CKpelIMBaHUE YHUCTBHIX JIUHUU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUIAMHI.
Otnanénnast rudbpuanszanus u e€ ycnexu. MickyccTBeHHbIN MyTareHes u nojyuyeHue
HOJIATIONIOB. JIOCTHKEHNS CENEKIIMHA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buoTrexHonorus kak oTpacib MPOU3BOACTBA. |'€HHAs HMHXEHEpPHUs. ITaIbl
co3ganust pexomoOuHanTHOM JIHK wu Tpancrennsix opranusmoB. Kierounas
uHxkeHepus. Kierounsle KyabTypbl. MUKPOKIOHAIIBHOE PAa3MHOKEHUE PACTEHUN.
KiioHupoBaHue BBICOKONPOIYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTraHU3MOB.

Okojoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOU(DUITUPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpers: H. 1. Basunios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabnupl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJBTYPHBIX pacTeHuit», «I[lopoasl 1oMalHUX KUBOTHBIX», «CopTa KyJIbTYpPHBIX
pactenuity, «Otnanéunas rudpuanzanusy, «Padotsl akanemuka M. @. liBanoBay,
«Ilomumnongus», «OO0bekTh OMOTEXHONOTHMY, «KileTouHble KyIbTypbl H
KJIOHUpPOBaHHE», « KOHCTpyHpOBaHHE U MEPEHOC T€HOB, XPOMOCOM).

O6opynoBaHue: MYJISKH TUIOJ0B M KOPHETIIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuil, repoapuit «CenbCKOX03IUCTBEHHBIE PACTCHUS.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypcust «OCHOBHBIE METOABI W JOCTHXKEHUS CEJEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIINIO, MJIEMEHHYIO bepmy,



COPTOUCTIBITATENIbHBIA ~ y4acTOK, B TEIUIMYHOE XO3AKCTBO, J1AOOPaTOPHIO
arpOYHHUBEPCUTETA WM HAYYHOTO LIEHTPA)».

11 KIIACC

Tema 1. JBorOMOHHAsT OMOJIOT M.

[TpennochlIKM BO3HUKHOBEHMSI HBOJIIOLIMOHHOW TEOPUH. OBOJIIOLUOHHAS
Teopusi U €€ MecTo B OMoNoruu. BiusiHue 3BONIOIMOHHON TEOpUM Ha pa3BUTHE
OHOJIOTMU U APYTHUX HaYK.

CBuzerensctBa 3BomonMU. [lameoHTONOrMYECKHe: MOCIEI0BATEILHOCTh
HOSIBJICHUS BHUJOB B HaJCOHTOJIOIMYECKOH JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguueckue: cxoncTso U paznnuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IU4Ms SMOPHOHOB pPa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTUYHBIC, aHAJOTUYHBIE,
pPYJIMMEHTAapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX META0OJIMYECKUX IyTeH y BCeX
OpraHU3MOB.

OomonnoHHas Teopus Y. JlapBuna. IIpeanochulkM BO3HUKHOBEHUS
JapBUHU3Ma. JIBHOKyIIME CHJIbBI HBOJIIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEIeiIEHHAas: W3MEHYMBOCTD,
O0opb0a 3a CyIecTBOBaHHE, €CTECTBEHHBIM OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOTOKEHHUS.

MuxkposBosonus. [lomymnsius kak eAMHUIA BUAA U SBOIIOLUU.

JBrkymue cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Mpupojae. MyTallMOHHbBIN
npouecc M KOMOMHATHBHasT M3MEHYMBOCTH. [lomynsiimOHHBIE BOJHBI U JIpeud
reHoB. M30isumst 1 Murpanus.

EctecTBeHHbIII 0TOOp — HamnpaBisiomuil Qgakrop 3Bomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[IpucnocoOIeHHOCTh OpPraHU3MOB KakK pe3yjibTaT 3Bojtouud. [Ipumepsr
MPUCTIOCOOJICHHUI Y OpraHu3MoB. ApoMoph03bl U HAHOATATITAIIIH.

Bun wu BumooGpazoBanue. Kputepum Buma. OcHoBHBIE  (POpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCKoe.

MakposBomorusi. PopMbl  3BONMIONUU:  (uUileTUYECKas, JIUBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IponcxoieHne OT HeClEeUUaTM3UpPOBaHHBIX NpeakoB. [Iporpeccupyromas
crienManu3anus. AfanTuBHas paaudanus.

JdeMoHCcTpanuu:

[Toptpersr: K. JIunnen, XK. b. Jlamapk, Y. Japsun, B. O. KoBanescknii, K. M.
bap, 3. I'ekkenb, . Mronep, A. H. CeBepiios.



Tabmuie! u cxemsl: «Pa3BuTre opraHnueckoro Mupa Ha 3emiiey», «3apoablin
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «PDopmbl  OopbObI 32
CyluecTBOBaHHe», «EcTecTBeHHBI 0TOOP», «MHOrooOpasue COpTOB pPaCTEHUI,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsuum»,  «MyTtanuoHHas
U3MEHUYHUBOCTHY, «Apomopdo3bl», «Uauoamantanum», «OOmas aereHepanus,
«/IBmKkymue cunsl dBomoonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHuEe», «lIpucnocoOIeHHOCT, OpPraHU3MOBY,
«I"eorpaduueckoe BU000pa30BaHUE», « IKOJIOTHYECKOE BUIO000PAZOBAHUEY.

OO6opyioBaHUE: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op IUIONOB U CeMsiH, Kosuiekiusi «[IpumMepsl 3alIUTHBIX MPUCTIOCOOJIECHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOIUNY», 0O0BEMHAs MOJEIb
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuueckass kapra wmwupa, KoJuleKIusi «POpMbI COXPaHHOCTU
WCKOIIAEMBIX JKMBOTHBIX W pacTeHuil», Mozenb ammukanus «llepekpéct
XPOMOCOM», BIIaXKHBIE ITpenapatsl «PazButue HacekoMoroy, «Pa3zBuTue asarymkm,
MuKponpenapar «/Ipozoduia» (HopMa, MyTauuu GoOpMbI KPbUIbEB U OKPACKH TENA).

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopHass pabora Ne 1. «CpaBHEHHE BHIOB MO MOP(}OIOrHUECKOMY
KPUTEPUIO».

JlabGoparopHas padota Ne 2. «Onucanue npucnoco0JIEHHOCTH OpraHu3Ma 1 e€
OTHOCHUTEJIBHOTO XapaKTepay.

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

JloHay4yHBlEe TPENCTABICHHUS O 3apOKIECHUM >KM3HU. HayuHble rumoresslt
BO3HMKHOBEHHUSl JKM3HM Ha 3emiie: abuoreHe3 M MaHclepMusi. XuUMUYecKas
HBOMIONUS. AOHMOTEHHBI CUHTE3 OpPTraHUYECKUX BEIIECTB W3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MOATBEPKIAECHNE XUMUYECKON BOMONNH. HavanpHbIe dTansl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME NPOTOKJIETKH. IlepBble KIETKM W HX 3BOJIIOLMS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

Paseutne xu3Hu Ha 3emuie 1o 3pam u nepuoaaM. Karapxen. Apxeiuckas u
npotepo3oiickas dpbl. l[laneo3olickas spa u €€ mnepuoibl: KEeMOPUKUCKUH,
OPIOBUKCKHH, CUITYPUNCKUN, T€BOHCKUN, KAMEHHOYT OJIbHBIN, [IEPMCKHUH.

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

KaliHo3oiickas »3pa ®W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOTECHOBBIM,
AHTPOMIOTE€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tarlbl
HBOJIIOLIMM PACTUTEIBHOTO U >KUBOTHOTO Mupa. ApoMopdo3bl y pacTeHudl u
XKUBOTHBIX. [TosiBIEHNE, pacBET ¥ BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.



Cucrema OpPraHMYECKOro MHUpa KaK OTpakeHue 3BOJoUHH. OCHOBHBIE
CUCTEMATUYECKUE IPYIIbI OPraHU3MOB.

OBOJIOLHMA YeT0BEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTue npeacraBieHuil o
MPOUCXOKJICHUHN YeJIoBeKa. MeToasl HW3ydyeHusi aHTponoreHesa. CxoncrtBa u
pa3In4Ks 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBuxyniue cuibl (hakTopbl) aHTporiorenesa. HacnencTseHHas "3SMEHUYUBOCTD
U eCTeCTBEHHbII 0TOOp. OOIIeCTBEeHHBIN 00pa3 >KM3HU, M3TOTOBICHUE OPYIUi
TPYyZa, MBILIJIEHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU JBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMenbii, YemoBek mnpsaMoxonsmui, YernoBek HeaHACPTAIbCKUN, YenoBek
pa3ymHbId. Haxonku MCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHHS, 00IacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIU.

YenoBeueckre pacbl. OCHOBHblE  OOJbIIME  pachkl:  €BPOIEOUHA
(eBpa3umiickasi), = HErpo-aBCTpaJioMJHas  (PKBaTOpUalbHAas),  MOHIOJOUJHAS
(a3maTcko-aMepukaHckas).  UepTsl  MPUCHOCOOJEHHOCTH  MpEACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBHUSM CYIIECTBOBaHMWS. EIMHCTBO 4YeNOBEYECKUX pac.
Kputuka pacusma.

JlemoHncTpanum:

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

Tabmuupel 1 cxembl: «BosnukHoBeHne ConaHEUHON cHUCTeMbl», «Pa3BuTihe
opraHu4eckoro Mupa», «PacturenpHas kieTka», <«OKMBOTHas  KIETKay,
«IIpokapuoTnueckas kieTtka», «COBpeMEHHas CHUCTEMa OPraHWYECKOro MUpPAy,
«CpaBHEHHE AaHATOMHYECKMX 4YEepT CTPOCHHUS YEJIOBEKa M 4YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE Me€CTa MAJCOHTOJOIMYECKHMX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 YEJIOBEKa», «/lpeBHenmme moan», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JI0N», «HenoBedecKrue pacs».

O6opynoBanue:  mymsiku — «lIpoucxoxknaeHue — yenmoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAHbOHLA), CIENKH WIH
M300pKEHHUSI KAMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOusia, ckpebna), TreoXpoHOJoruueckas TaOnuma, Kouiekuusa «Dopmbl
COXPaHHOCTH HCKOITAEMBIX )KMBOTHBIX M PACTEHUI».

JlaGopaTopHble M NpakTUHYeCKUuE PadoThI:

[Tpaktuueckast padbota Ne 1. «M3yyeHue MCKOMaeMbIX OCTaTKOB PACTEHUU U
YKUBOTHBIX B KOJUICKLIUSAX).

DKCKypcusl «IBOJIIOIUSL OPraHUYECKOoro Mupa Ha 3emie» (B €CTECTBEHHO-
Hay4HBIN WIN KPaeBEeIUECKUN My3eil).

Tema 3. Opranu3msl U OKpYy:Kamomias cpeaa.



DKOJIOTHsl KaK HayKa. 3aJa4yd M pa3ziesibl 3KOJIOTMU. MeTOo bl KOO HYECKUX
UCCJIEIOBAHNN. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenpl oOuTaHUs OPraHU3MOB: BOJHAs, HAa3€MHO-BO3JYIIHAs, MOYBEHHA,
BHYTPUOPTAHU3MEHHAS.

Oxonornueckue (axropel. Kiaccudukanusa skxonorudeckux (HakTOpOB:
abnoTtnyeckue, OWOTHYECKHUE U aHTPOIOTreHHbIE. JIeMCTBUE HKOJIOTHYECKUX
(GhaKTOpOB Ha OPTAaHU3MBI.

AlGuoTnueckue (HakTophl: CBET, TEMIIEpaTypa, BIAKHOCTb. DOTONEPUOAU3M.
[IpucnocoGnenusi OpraHM3MOB K  JIEUCTBUIO  a0MOTHYECKHX  (DAKTOpOB.
buosiornueckue puTMBl.

buotnueckue ¢akropsl. Buabl OnoTuyecKknx B3auMOICHCTBUI: KOHKYPEHITHS,
XUIIHUYECTBO, cCUMOMO3 U ero (opmel. Ilapazutusm, kKoomepausi, MyTyalusM,
KOMMEHCAJIN3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIU3M, HEUTpaIu3M.
3HaueHue OMOTHMYECKMX B3aMMOJCHCTBUM 1751 CYIIECTBOBaHHUS OPIaHU3MOB B
IPUPOIHBIX COOOIIECTBAX.

DKOJIOTMYECKHE XapaKTepUCTUKH monyjsiuud. (OCHOBHBIE IOKa3aTeian
NOMYJSLMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, MPHUPOCT,
MuUrpanys. J[mHaMuKa 4ACIEHHOCTH MOIYJISLUU U €€ PEryIsiusl.

JlemoncTpanum:

[Toptpetsi: A. 'ymOonbar, K. @. Pynee, O. ['ekkensb.

Tabmuupbl u cxemsl: Kapta «lIpupognsie 30HbI 3emum», «Cpenbl oOUTaHUS
opranusmoBy», «®Poronepuonnsm», «llomymsauum», «3aKOHOMEPHOCTH pOCTa
YHCJIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmny», «[lumessie nenm».

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckrue 0COOEHHOCTU PacTEHUN U3
pa3HbIX MECT OOMTaHUS.

JlabopaTtopHas pabora Ne 4. «BnusiHre cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktuueckas padbota Ne 2. «Iloncyé€T NI0THOCTH NOMYJISUUNA Pa3HbIX BUIOB
pacTeHu».

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiecTBO OpraHu3smMoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckas (mumeBas). Buapl-momuHanTtel. CBsizu B
OHoIIEHO3E.

Dkonornueckne cuctembl (3kocucteMsbl). [loHsaTHe 00 »sKocucTemMe W
ouoreoneHoze. DyHKIUMOHATBHBIE KOMIIOHEHTBI 3KOCHCTEMBI: MPOAYLEHTHI,
KOHCYMEHTBI, peAYyLEHTbl. KpyroBopoT BEMIECTB U MOTOK 3HEPIUU B HIKOCUCTEME.
Tpoduyeckue (nuiieBbie) ypoBHU 3kocucTeMbl. [TumeBslie nenu u cetu. OCHOBHbBIE
MOKa3aTelid KOCUCTEMbl: OHOMacca, MPOAYKIUS. OKOJIOTMYECKUE MHPAMMIIbL:



OPOAYKIMK, YWUCICHHOCTH, Ouomacchl. CBONCTBAa SKOCHUCTEM: YCTOHYHMBOCTD,
camoperyJsinus, pazputue. CyKueccus.

[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI 03EP U pEK. DKOCHCTEMA XBOMHOIO
WJIM ITUPOKOJIUCTBEHHOTO JIEca.

AHTpOTIOrE€HHBIE  IKOCUCTEMBI.  ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornueckoe u X03sMCTBEHHOE 3HAYEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpasue kak (akrtop ycroWunBocTh dKocucTteM. CoxpaHEHHE
OMOJIOTMYECKOT0 pazHooOpasus Ha 3emiie.

VYuenne B. W. Bepnaackoro o Ouocdepe. ['panuripl, coctaB U CTpyKTypa
ouoceprr. Kuoe BemectBo u ero ¢QyHkiuu. OcobeHHocTH Ouocdepsl Kak
rI100anbHOM 3KOCHCTEMBI. JlMHAMUYecKoe paBHOBECHE W OOpaTHas CBsA3b B
ouocdepe.

KpyroBopoTsl BemiecTB 1 OMOr€OXUMHUYECKHE LIMKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouochepe 3emin. AHTPONIOTEHHBIE U3MEHEHHs B Ouocdepe.
['1o6asbHBIE IKOIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHM€e MPUPOBI U yesoBedecTBa. CoxpaHeHue OnopazHnooOpasus
KaK OCHOBa ycroiumBocTH Ouocgepbl. OCHOBAa palMOHAIBHOIO YIPaBICHUS
MPUPOIHBIMU PECYPCAMU U UX UCTOIb30BaHue. JloCTHKEHUsT OMOJIOTUN U OXpaHa
PUPOJIBI.

JlemoHcTpanum:

[Toptpetsl: A. Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabmuubr u cxemsl: «llumeBbie 1enu», «bUOIEHO3: COCTaB U CTPYKTYypay,
«IIpuponnbie cooOmiecTBa», «llenmu nuranusy, «IKoJOTHYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOcCUCTEMA MUPOKOIUCTBEHHOTO JIeca», « IKOCUCTEMA
XBOMHOTO  Jeca», «buoneno3s Bomoéma», «Arpouenos», «lIpumepnsie
AHTPOITOIE€HHBIE BO3AECHUCTBUS HA IPUPOAY», « BakHENIIE UCTOYHUKHU 3arpsI3HEHUS
BO3/lyXa U TPYHTOBBIX BOJ», «llouBa — BakHeiIas coctamistomias ounochepo,
«®DakTtopel  gerpamauumd  nouB»,  «llapHukoBelii  3ddexT»,  «DakTOpbI
pPaJOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa Ouochepb»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouocheps,
«KpyroBopot yrinepoaa B Ouocdepe», «KpyroBopot azoTa B Ipupoae».

O6opynoBanue: Mojaenb-anmIukanus «Tunudaable OMOIEHO3bI», TepOapuii
«PacTtutenbHble coobIIecTBaY, Koyuiekuuu «buoiienos», « Bpenurenu BaxxHeUmux
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYp», TepOapuu U KOJUIEKIIUHA PACTEHUIN U dKUBOTHBIX,
MPUHAJJICKAIIUE K PA3HBIM SKOJIOTHUECKUM TpyIinam oJHOro Buaa, KpacHast kaura
Poccuiickoit ®enepanuu, wu300paXEHUS OXpaHSAEMbIX BHJIOB pAcCTEHUH U
YKUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOI'PAMMBI 110
BMOJIOTUN HA  BA30BOM  YPOBHE CPEAHEI'O  OBLIET'O
OBPA30OBAHIA

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

JINYHOCTHBIE PE3YJIBTATBHI

PabGouass mporpamma cdopmupoBaHa ¢ y4yeToM pabouell TpOrpammbl
BocrutaHust Ha 2022-2026 yueOHbIe TOJIbI, YTBEPKICHHOM MPUKA30M JTUPEKTOpa
MBOO Crapomariackasa CIII Nel Ne 50-O/f ot «30» aBrycra 2022 r, nmpu3BaHa
o0ecrneYnTh JOCTHXKEHUE TUMYHOCTHBIX PE3YJIHTATOB.

B cTpykType NMYHOCTHBIX pE3yJIbTATOB OCBOCHUS mpeaMmera «buosorus»
BBIJICJICHBI CIIEAYIOIINE COCTABJISIONINE: OCO3HAHUE OOYYAIOIIMMUCS POCCUHCKOMN
IPaXKIAaHCKON UJIEHTUHYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpPEACJICHUIO, HalWyuMe MOTHUBAIlMM K OOydYeHHI0o OuOJOoTrHuH,
[[EJICHANPABJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHUU JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEM M MCTOPUYECKUX TPATUIUN pPa3BUTHA OUOJIOTHYECKOTO
3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIIBHOCTH [IEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMH, MPUCYIIUMU CUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIUYME HKOJOTHMUYECKOTO IPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1IN U CTPOUTH KUSHEHHBIE TUTAHBI.

JInyHOCTHBIE pe3yJibTaThl OCBOCHHS MHpeaMeTa «buonorus» AOCTUTArOTCA B
CANHCTBE YYEOHOW ¢ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
TPAIUIIUOHHBIMUA POCCUMCKUMU COLIMOKYJIBTYPHBIMU, HCTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOIIECTBE MpaBUIaMU MU HOpMaMu
MOBEJICHUSI W CHOCOOCTBYIOT TMpOIECCaM CaMOIIO3HAHUS, CAMOBOCIIUTAHUS U
CaMOpa3BUTHUS, Pa3BUTUA BHYTPEHHEH TNO3WLMM JIMYHOCTH, MAaTPUOTU3MA,
YBaXKECHUS K 3aKOHY U MPABOIOPSAIKY, YETOBEKY TpyJla U CTaplieMy MOKOJIEHUIO,
B3aMMHOTO YBA)XKCHUS, OEPEKHOTO OTHOIIEHUS] K KYJIbTYPHOMY HACIEIUI0 U
TPpAAULKSAM MHOTOHAILMOHAIBLHOTO Hapona Poccuiickon dPenepauuu, Opupome u
OKpYKaroUIen cpelie.

JIn4HOCTHBIE pE3yJbTaThl OCBOCHHS YyueOHOoro mnpenmera «buomorusy
JIOJDKHBI OTPaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYArOIIUXCsI PYKOBOACTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CUCTEMOM I[€HHOCTHBIX
OpUCHTAIlMM, TO3WTHUBHBIX BHYTPEHHHUX  YyOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O00IIeCcTBa, PaCHIUPEHHUE >KHU3HEHHOTO



OMbITA W OMbITA ACSATEILHOCTA B MPOIIECCE peaau3aliid OCHOBHBIX HaIpaBIICHUM
BOCIIUTATEILHOMN JEATEILHOCTH, B TOM YHUCJIE B YaCTH:
1) rpa;kaaHCcKOro BOCIIUTAHUSI:

c(hOpMHUPOBAHHOCTh TPAKIAHCKON MO3UIIMKM 00YyJaIOIIEeTrocsl Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MTPaB v 00S3aHHOCTEH, YBOXKCHHE 3aKOHA
U TIPaBOIOPSIKA;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JIEATEILHOCTH IIPH CO3aHUHN YUSOHBIX
MPOCKTOB, pEIICHUH Yy4eOHBIX M TO3HABATCIBHBIX 3a/a4, BBIIOJIHECHUHU
OMOJIOTHYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTh  OTMPEACNIATh COOCTBEHHYIO IIO3HMIIMI0 IO OTHOIICHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YYUTHIBaTh B CBOMX JACHCTBHSIX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMO/ICHCTBUS JIIOJICH ¢ Pa3HBIMH YOCXKICHUSIMH, KYJIbTYPHBIMUA LIECHHOCTSAMU U
COIIMAJIBHBIM IT0JI0KEHUEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE COBMECTHOTO BBIMOJHEHUS
y4eOHBIX, TO3HABATEIBHBIX W MCCIEAOBATEIBCKUX 3a/lad, YBaKUTEIHLHOTO
OTHOIIICHHS K MHEHHUIO OINMOHEHTOB IpU OOCYXXJICHHH CIIOPHBIX BOIIPOCOB
OMOJIOTHYECKOTO COJIEPKAHNS,

TOTOBHOCTh K TYMAHUTAPHOW 1 BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTh POCCUHUCKOM IpakTIaHCKOW MIEHTUYHOCTH, TAaTPUOTU3MA,
YBOXKEHHUS K CBOEMY HapoJly, YyBCTBA OTBETCTBEHHOCTH Tiepesl PoauHoii, ropioctu
3a CBOM KpaH, CBOXO PoOIHHY, CBOW SI3bIK M KYJbTYpPY, MPOIUIOE W HACTOAIICE
MHOTOHAIIMOHAIIBHOTO Hapoja Poccuu;

[IEHHOCTHOE OTHOILICHUE K MPUPOJTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JOCTHXKEHUSM Poccuu B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJ, POCCHUHCKHX YYEHBIX B CTAaHOBJICHHUE U
pa3BuUTHE OWOJOTUM, MOHMMAHUS 3HAYCHHUS OWOJOTMU B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIIYXEHHMIO M 3amute OTeuecTna,
OTBETCTBEHHOCTb 3a €TI0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOr0 HApOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIEro;



OTBETCTBEHHOE OTHOIIIEHUE K CBOMM POJAUTENSM, CO3/JaHUIO0 CEMbU HA OCHOBE
OCO3HAHHOTO TMPHUHATHS I[EHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUH C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHHWE K MHUpPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHUE YMOIIMOHATBLHOTO BO3/ICHUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQKECHHUIO B Pa3HBIX BHUJIAX HCKYCCTBA, CTPEMIICHHE
MIPOSIBIIATh KAYECTBA TBOPUYECKOM JINYHOCTH;

5) ¢pusuuyeckoro BocnUTAHUA, GOPMHPOBAHMS KYJIbTYPbI 310POBbS H
IMOIMOHAJILHOTO 0JIaronoJyYns:

MMOHMMAHME U pealii3alus 3I0pOBOro U 6€301macHOro oopasa *Ku3HH (310POBOE
MUTaHue, COOJII0ICHNE TUTUEHUYECKUX MTPABUIT U HOPM, COaTaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qu3uyeckas aKTUBHOCTH), OEpeXHOro,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (hU3UUYECKOMY U
MICUXUYECKOMY 370POBbIO;

MOHMMAaHWE I1EHHOCTU TPaBUJ HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30MacHOr0 MOBE/ICHUS B CUTYAIUAX, YIPOXKAIOIIUX 37J0POBBIO U KU3HU JIIOICH;

OCO3HAHHME MOCIEACTBUN W HEMPUATHS BPEAHBIX MPUBBIUEK (YHOTPEOICHHUS
aJIKOT0JIs, HAPKOTUKOB, KYpEHU);

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHUE IIEHHOCTH MAacTePCTBa, TPYI0JII00HE;

FOTOBHOCTh K AKTUBHOW JESATEIIBHOCTU TEXHOJOIMYECKOM U COLMAJIbHOU
HaIPaBJICHHOCTU, CIIOCOOHOCTh MHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOSITEIHHO
BBITIOJTHSTH TaKyIO JEATEIbHOCTD;

HMHTEpEC K pa3iu4HbIM cdepaM mpodecCUOHATIBHON JeATeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIK BBIOOp Oyaymied mnpodeccud #  pean30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIIAHbI;

TOTOBHOCTh U CIIOCOOHOCTh K OOpa3oBaHMI0O U CamMOOOpa30BaHUIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTHYECKH I1eJIecO00pa3HOe OTHOIICHHUE K IPUPOAE KaK UCTOYHUKY KU3HU
Ha 3emiIe, OCHOBE €€ CyIIECTBOBaHUS;

MOBBIIIIEHWE YPOBHS JKOJOTUYECKON KyJIbTYphI: MPUOOPETEHUE OIbITA
MJJAHUPOBAHMUSI TIOCTYNKOB W OILIGHKM WX BO3MOXHBIX TOCIEACTBUNA ISt
OKPYKaroUIEH Cpebl;

OCO3HAHHME TJI00aTBLHOTO XapakTepa JKOJIOTHUECKHX MPOoOJeM W IMyTed HuX
pelieHus;



CIOCOOHOCTH UCTIOIB30BATh MPHOOPETaeMble PU U3yUYEHUH OMOJIOT UM 3HAHUS
U yMEHUS T[pU PEIIEHHMH MpoO0JIeM, CBS3aHHBIX C  PAUUMOHAIBHBIM
MPUPOJIONIOIb30BaHUEM  (COOJNIOICHHE  TMpaBWi  TMOBEACHUS B MPUPOJE,
HAaIpaBJICHHBIX HAa COXpPAaHEHHE pPaBHOBECHS B SKOCUCTEMAX, OXpaHy BHJIOB,
IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE AEUCTBUM, IPUHOCAILINX BPEA OKPYKAIOLIEH IPUPOTHON
cpelle, YMEHHE MPOTrHO3UPOBATh HEOJIArONPUATHBIE 3KOJOTHUYECKHUE IMOCIEICTBUS
IpeIIPUHUMAEMBIX JEHCTBUM U IPEOTBpaLaTh UX;

HaJIMYUE Pa3BUTOTO SKOJIOIMUYECKOTO MBIIUIEHUS, SKOJIOIMUECKON KylIbTYpBHI,
OTIbITa JESATENIbHOCTH IKOJIOTUYECKOM HalpaBJIEHHOCTH, YMEHMUS
PYKOBOJICTBOBAThCSI UMM B TO3HABATEJIbHON, KOMMYHHUKAaTUBHON M COLIMAIbHON
IIPaKTUKE, TOTOBHOCTH K YYaCTHUIO B IPAKTUYECKOMN JIEATEIbHOCTH SKOJIOTUYECKON
HaIpaBJIEHHOCTH;

8) neHHOCTH HAYYHOI0 NMO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUSl HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O Ha JIMAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPILIECHCTBOBAHNUE S3BIKOBOW M YHUTATEJIBCKOM KYJIBTYpbl Kak CpeIcTBa
B3aUMOJICUCTBUS MEXY JIFOAbBMU U TIO3HAHUS MUPA;

MOHMMAaHUE chnerudUuKd OHOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
(OpMHpPOBAHUN PALMOHAIBHOTO HAYYHOT'O MBIIIJIEHUS, CO3JaHUU IIEJIOCTHOTO
IpEJCTaBICHUS 00 OKPYXalolleM MHUpPE KaK O €IUHCTBE IPUPOJIbI, YEJOBEKa U
oOmiecTBa, B MO3HAHUM HNPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHH MpolsIeM
COXpaHEHUs IPUPOJAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHJIM3AIUU:
oOecrieyeHuss HOBOI'O YpPOBHS PAa3BUTUS MEAMIMHBI, CO3JIaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh  pecypcHble  MNpPOOJEMBI  Pa3BUTHS
4eJI0BEUECTBA, TIOUCKA MyTeH BBIXOAA U3 INIOOATBHBIX KOJOTHYECKUX MPOoOsIeM U
oOecrieyeHusi Mmepexoja K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpcOB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJOIMYECKUX 3HAaHUH B LEIIX
NOBBIIICHHUSI OOIIEH KyJNbTypbl, €CTECTBEHHO-HAYYHOM TI'PAaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTU OOydarommuxcs, GopMupyemMoit
pU U3y4YEeHUU OMOJIOTHH;

NOHUMAHUE CYIIHOCTH METOJIOB MO3HAHUS, MUCIIOJIb3yEMbIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM WCIIOJIb30BaTh IMOJy4YaeMble 3HAHUA JJs aHaiu3a |
OOBSICHEHHMSI SIBICHUM OKPYKAIOIIET0 MUpPa M MPOUCXOASIINX B HEM HM3MEHEHUH,



yMEHHE JeNaTh OOOCHOBaHHBIC 3aKIIOUYEHHS Ha OCHOBE HAay4HbIX (AKTOB U
VUMEIOIINXCS JaHHBIX C IEJIbI0 TIOJIYYEHHSI IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSATENBHO HCIIOJIb30BAaTh OMOJIOIMYECKHE 3HAHMS s
pelIeHus Ipo0JieM B PEANIbHBIX )KU3HEHHBIX CUTYALINAX;

OCO3HAHME LIEHHOCTU HAYYHOM JEATEIbHOCTH, TOTOBHOCTH OCYILECTBIIATH
MPOEKTHYIO U HCCIIET0BATENBCKYIO AEATEIbHOCTh HHIUBUAYAIbHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HEMNpPEpHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHUIO, K AKTUBHOMY IOJYYEHUIO HOBBIX 3HAHMW MO OHOJIOTUU B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSIMHU.

METAINIPEIJMETHBIE PE3YJIBTATbBI

MeTtanpenMeTHbIE pe3yibTaThl OCBOCHHS ydyeOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAaYMMble i1 (OPMHPOBAHHUS MHUPOBO33PEHUSI O0YyYaIOIIMXCA
MEXIUCUUIUITMHAPHBIE (MEXIIPEIMETHbIE) OOLICHAYYHbIE TOHATHUS, OTPa)Karolue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJO0B IO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIUsl, sIBJICHUE, MPOLECC,
CUCTEMA, Hay4YHbI (PaKT, NPUHLMII, THUINOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIeI0BaHNE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUX ), YHUBEPCAIbHbIC
yueOHble JeHCTBUS (TMO3HABAaTENbHbIE, KOMMYHHKATHUBHBIC, PETYJSATUBHBIC),
obecneunBaomue GopMrupoBaHrue (GyHKIMOHAIBHOW IPaMOTHOCTH M COLIMAJIBHOM
KOMIIETEHIIMH  OOYy4YalomMXCAd, CIOCOOHOCTh OOYYalOMIMXCA  HMCIHOJIb30BaTh
OCBOEHHbBIE MEKIUCUUIIIMHAPHBIE, MUPOBO33PEHYECKHUE 3HAHUS U YHUBEPCAJIbHbIE
y4eOHbIE IeMCTBUS B TO3HABATEILHON M COLUANIbHOMN MPaKTHKE.

MetanpeameTHble pe3ynbTaThl OCBOCHHSI IMPOTPaMMbl CPEJHET0 OOIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBepPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMM
NEeHCTBUSIMM:

1) 6a30BbIe JOTHYECKHE AeHCTBHUSA:

CaMOCTOSITENILHO  (OPMYyJIMpPOBaTh M aKTyalU3UpoOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJI30BaTh MPU OCBOCHUM 3HAHUM TPHUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananuza, cMHTE3a, CPaBHEHUSI, KJIaccUu(UKaIi, 0000IIEeHNs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKH, YCTAaHABIMBAThH
CBSI3U C IPYTUMH MTOHATUSMH);

ONpENeNATh UETU JeATEIbHOCTH, 3ajaBas NapaMmeTpbl W KPUTEPUU UX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETSIMU;

UCITIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS JUIsl OOBsICHEHUS (DAKTOB U SIBJICHUMN
YKUBOU MIPUPOIBI;



CTPOUTH JIOTUYECKHE PACCYXAECHUS (MHIYKTUBHbBIE, JEAYKTHBHBIE, IIO
aHAJIOTUM), BBIABIIATH 3aKOHOMEPHOCTH W NIPOTHUBOPEYHS] B PACCMATPUBAEMBIX
SBIICHUSX, (DOPMYIMPOBATH BHIBOABI U 3aKIIOUCHHS,;

MIPUMEHSTh CXEMHO-MO/IEJIbHBIE CPEICTBA JIJISl IPEICTABIEHUS CYIIECTBEHHBIX
CBA3€H M OTHOILIEHWH B H3ydyaeMbIX OHOJIOTMUYECKHMX OOBEKTaxX, a TaKxKe
IPOTUBOPEUHI PA3HOTO POAA, BBISIBICHHBIX B Pa3jIMYHBIX HHYOPMAIIMOHHBIX
HUCTOYHHKAX;

pa3pabaThiBaTh IJIaH pEHICHUs MPoOJeMbl ¢ YYETOM aHaM3a WMEIOIIMXCA
MaTEepUAIIbHBIX U HEMAaTEPUAIIBHBIX PECYPCOB;

BHOCHUTb KOPPEKTHUBBI B IESITENBHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJSIM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTy B YCIOBHUSAX PEaJIbHOT0, BAPTYAIbHOTO
Y KOMOMHUPOBAHHOTO B3aUMOJIEUCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIJICHUE NPU PELIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIAJ€Th HABBIKAMH y4E€OHO-HCCIEN0BATENBCKOM U MPOEKTHOM JESITENbHOCTH,
HaBBIKAMM  pa3peuieHusi NpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IIOMCKY METOA0B PELIEHUS IPAKTUYECKUX 33]1a4, IPUMEHEHHIO
Pa3IMYHBIX METOJIOB ITO3HAHUSI;

WCIIOJIB30BaTh PA3JIMYHbIE BHJIBI JIEATEIBHOCTH II0 TMOJYYEHUIO HOBOIO
3HAHMS, €r0 HWHTEPHpPETALMH, MNPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

dbopMHUpOBaTh HAYYHBIA TUI MBIILJICHUS, BIaJ€Th HAYYHOM TEPMUHOJIOTHEH,
KJIFOUEBBIMHU MTOHATUSAMHU U METO/IAMY;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBbIE 3aJaud B 00pa30oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBIIATH [IPUYMHHO-CJICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PELICHUS], HAXOAUTh apPTYMEHTHI ISl JOKA3aTEIbCTBAa CBOMX
YTBEPKJICHUM, 3a/1aBaTh MapaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBAaTh IMIOJYYEHHBIE B XOJE PEUIEHUsA 3aJadd pe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH M3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

OCYUIIECTBJIATh LEJECHANPABICHHBIA MMOUCK TEPEHOCa CPEACTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPELY;

yMETh IMEPEHOCUTh 3HAaHUS B IMO3HABATEJIbHYIO U MPAKTHUUYECKYIO0 00JacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00IacTei;



BBIIBUTATh HOBBIE WJIEW, MpeJyiaraTh OPUTHHANBHBIE MOAXOAbI M PEIleHus,
CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIIKE albTePHATUBHBIC PELICHHUS.

3) padora c ungopmanueii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX UCTOUHUKAX MH(pOpMAIUK (TEKCTEe Y4eOHOTO
nocoOusi, HAY4YHO-TIOMYJIAPHON JUTEparype, OHOJOTUYECKUX CIIOBapsX U
CIPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETEe), aHAIM3UPOBAThH
UHGOPMAIIMIO PA3IMYHBIX BUIOB U (POPM IpECTaBICHUS, KPUTUUECKU OLEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTH;

bopMyIMpoBaTh 3alpOChl U MPUMEHSTH PAa3IMYHbIE METOJbI MPHU MOUCKE U
otbope Ouosorudeckor mHMOpPMaIMKM, HEOOXOUMOM JIJIsi BBITIOJHEHUSI yUYeOHBIX
3a/1ay;

npuoOpeTaTh OMBIT HCHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH, COBEPILIEHCTBOBATh KYJIbTYpy aKTUBHOTO HCIIOJIb30BAHUS Pa3IMUHbIX
MIOUCKOBBIX CHUCTEM;

CaMOCTOSITEIFHO ~ BBIOMpATh  ONTUMANbHYI0  (GOpMy  TMPEACTABICHUS
OHoJ0rnyecKor HHPopMaluu (CXeMbl, FpapuKH, THArPAMMBI, TAOJIULIBI, PUCYHKHU U
Apyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MHpu padoTe ¢
Oouonoruueckord uHGOpMalLMen: TNPUMEHATh XUMHYECKHE, (QU3NYECKHUEe U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMYyJbl, abOpeBUaTypy, HOMEHKIATYDY,
UCIIONB30BaTh W NPeoOpazoBhIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CpE/ICTBA
HarJIsAHOCTH;

BJaJeTh  HABbIKAMU  paclO3HaBaHWA U 3allUThl  HUH(OpMaLMH,
nH(OPMAITMOHHOM 6€30TTaCHOCTH JIMYHOCTH.

OgiiaieHHe YHUBEPCAJIbHBIMU KOMMYHUKATUBHBIMH A€l CTBUSIMM:

1) o0menme:

OCYILECTBIISITh KOMMYHHUKAIIUU BO BCeX cepax *KU3HU, AKTUBHO y4aCTBOBATh
B JIMAJIOTe WM JUCKYCCHU MO CYHIECTBY OOCYy>KIaeMol TeMbl (yMEHHME 3aJaBaTh
BOTIPOCHI, BBICKA3bIBaTh CYXJCHHS OTHOCHUTEIHHO BBITIONHEHHS TMpeiaraeMon
3a]a4M, YIYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTH MO3UIMN PYTHX YYAaCTHHKOB
JMasora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUS, MOHMMAaTh 3HAaYCHHE
COLIMAJIbHBIX 3HAKOB, MPEINOCHUIOK BO3HWKHOBEHHUS KOH(MIMKTHBIX CHUTYallUH,
YMETh CMATYATh KOH(MIUKTHI U BECTH TIEPETOBOPHI;

BJIQJICTh PA3IMYHBIMH CHIOCOOaMM OOINEHWS W B3aUMOJICHCTBUS, MOHMMAThH
HaMEpPEHHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU popme HopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO U JIOTMUHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAaHHEM
SI3BIKOBBIX CPEJICTB.



2) COBMeCTHAasl IeSiITeIbHOCTh:

NOHUMATh M HCIIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIMBUAYaJIbHOU
paboThI IpH peNIeHUN OMOJIOTHUECKON MPOOIIeMbI, 000CHOBBIBATh HEOOXOIUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3aMMOJIEHCTBYS MPU PEIICHUH YUeOHOMU 3a/1auu;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JIEUCTBUS MO €€ IOCTHKEHHIO: COCTAaBJATh IUIAH JIEMCTBUU,
pacmpeienarTb pojud ¢ Y4€TOM MHEHHH YYacTHHKOB, OOCYXKIaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAYECTBO CBOETO BKJIA/Ia U KAXJI0r0 yYaCTHUKA KOMaH/Ibl B OOIIHIA
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSIM;

npemjlaraTb HOBBIE ITPOEKTHI, OLICHMBaTh HWJEH C IMO3UIHMH HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

OByaieHHe YHMBEPCAJIbHBIMH PeryJISTHBHBIMHU AeHCTBUAMM:

1) caMmoopranusanms:

UCIIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS U1 BBIABICHUS MpOOJIEM M HX
pEIIeHHs B )KM3HEHHBIX U YY€OHBIX CUTYyaIUsX;

BBIOMpPAaTh HAa OCHOBE OHOJIOTMYECKHX 3HAHUU 1IEJIEBBIE WU CMBICIOBBIE
YCTAaHOBKH B CBOMX JEHCTBHSIX M IOCTYIIKax MO OTHOUIEHHUIO K JKWBOW MPUPOJIE,
CBOEMY 3/I0POBBIO U 310POBBI0 OKPYKAFOIINX;

CaMOCTOATENIBHO OCYILECTBIISATh MO3HABATEIBHYIO JIEATEIBHOCTD, BBISBIIATH
npo0JieMbl, CTaBUTh U (HOPMYJIMPOBAThH COOCTBEHHBIC 3a/laud B 00pa30oBaTebHON
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOSITENILHO COCTaBJIATh IUIaH PEUICHHsI IPOOJIEMBI C yUETOM UMEIOLINXCS
PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacumMpsITh paMKH Y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEIOYTCHHI;

JienaTh OCO3HAHHBIN BEIOODP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32
pelIeHuE;

OLIEHUBATh NPUOOPETEHHBIN OTIBIT;

CrocOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW DSPYAMIIMH B
pa3HbIX 00JACTSIX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOM OOpa30BaTEIbHBIN U
KYJbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIIBHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEJISIM;



BJaJ€Th HABBIKAMU  MO3HABAaTEIbHOW  peQuIeKCHH KakK  OCO3HAHUSA
COBEPLIAEMBIX JEUCTBUA M MBICIUTENBHBIX IPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHUi, MCMOJIB30BaTh MPUEMBI peduieKCUM IJsl OICHKH CUTyalluu, BBIOOpA
BEPHOT'O PEILECHUS;

YMETb OLEHUBATH PUCKUM U CBOEBPEMEHHO IPHHUMATH PEIIECHUA IO HX
CHIDKEHHIO;

IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX I[PU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

3) npuHATHE ceDdsT U APYTHX:

IPUHUMATH ce0sl, TOHUMas CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHAMATh MOTHMBBI M apryMEHTBl APYIMX I[pPU AaHAIU3€ pe3yJIbTATOB
NEATEIBHOCTH;

pU3HaBaTh CBOE IPABO U MPABO JAPYTUX HA OLIMOKY;

pa3BHUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[IpeameTHble pe3ynbTarbl OcBOeHHs nporpammbl COO mo Ouonoruu Ha
0a30BOM YpPOBHE BKIIIOUAIOT crienupuyeckue s yueOHoro npeamera «buomaorus»
Hay4yHbI€ 3HAHUS, YMEHHUS U CHOCOOBI IEHCTBUN MO OCBOEHHUIO, HHTEPIPETALUU U
peoOpa3OBaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
INPUMEHEHUIO 3HAHUU B Pa3IMYHbIX Y4E€OHBIX CHUTyalUAX, a TaKKe B peajbHBIX
KU3HEHHBIX CUTyallUsiX, CBA3AHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUSI.

[TpenmeTHbIe pe3yibTaThl OCBOEHUS ydueOHoro mpeamera «buosnorus» ¢ 10
Kjlacce NOJDKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECTE U POJU OMOJIOTMU B CUCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpa M HAyYHOI'O MHMPOBO33PEHHUs, O BKJIAJE POCCHMCKUX M
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
I'PaMOTHOCTH Y€JIOBEKA JUIsl pELICHUS KU3HEHHBIX 3aa4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJOTMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OPraHu3M, MeTab0I1M3M (0OMEH BEIIECTB U MPEBPALLEHUE SHEPTHH ),
roMeocTa3 (caMOperyJysiiusi), YpOBHEBas OpraHM3alus JKHUBBIX  CHCTEM,
CaMOBOCIPOU3BENCHHE (PENPOLYKLNS), HACIEICTBEHHOCTh, N3MEHYUBOCTbD, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTUYECKHEe Teopuu (KJIeTOYHas, XPOMOCOMHasl,
MyTallMOHHAsI, IIEHTpajbHas JO0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u y4enus (o0 meHTpax MHOTO0Opas3usi u



IIPOUCXOXKICHUS KyIbTYpHbIX pactennii H. M. BaBuiioBa), onpeaenars rpaHuLibl UX
NPUMEHUMOCTH K )KHBBIM CHCTEMAaM;

YMEHUE BJIaJIETh METOJIAaMUA HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
ONMCAHME YKUBBIX CHCTEM, IIPOLIECCOB M SBJICHWI, OpraHu3alys U IIPOBEICHHE
OMOJIOrMYECKOT0 SKCIIEPUMEHTA, BbIIBUYKEHUE TUIIOTE3b], BBISIBJICHUE 3aBUCUMOCTH
MEXIYy HCCIACAYEMBIMH BEITUYMHAMU, OOBICHEHHE TMOJYUYECHHBIX pPE3yIbTaToOB,
VCITOJIb30BAaHHBIX HAYYHBIX MMOHSATUN, TEOPUH U 3aKOHOB, YMEHHE JI€JaTh BBIBOJIBI
HA OCHOBAHMH ITOJYYEHHBIX PE3YJIBTATOB;

YMEHUE BBIJEIATH CYIIECTBEHHBIE NIPU3HAKH BUPYCOB, KJIETOK IPOKAPUOT U
JYKApUOT, OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHHU3MOB, OCOOEHHOCTH
IPOIIECCOB: OOMEHa BEIIECTB M MPEBpAIICHHS dHEPTUU B KIETKE, (DOTOCHMHTE3A,
IJIACTUYECKOTO W SHEPreTHYeCKOoro OOMEHa, XEMOCHHTE3a, MHTO3a, MeHo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKECHMS, HWHAWBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHUE MPUMEHATH MOJYyYEHHbIE 3HAHUS ISl OOBSCHEHUS OMOJOTUYECKUX
IIPOLIECCOB W SIBJICHHUM, IJISI NPUHATHS NMPAKTUYECKUX PELICHUN B MOBCEIHEBHOMU
XKU3HH C LeJbl0 oOecriedeHus: 0e30IacHOCTH CBOEr0o 3[0pOBbs M 370POBBS
OKPY>KaIOILKX JII0/IeH, COOI0IEHUS] HOPM I'PaMOTHOIO MOBEJCHUSI B OKPYXKaroLIei
OPUPOJIHON cpene, NMOHMMaHUE HEOOXOIUMOCTH HCHOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOMU OHoJI0rNu u OMOTEXHOJIOTHUH TUIS pPalMOHATILHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE peIIaTh 3JIEMEHTAPHBIE TIE€HETUYECKHE 33Jadyd Ha MOHO- U
TUTUOPUIIHOE CKpEIMBAaHUE, CLEIJICHHOE HacjlelI0BaHUE, COCTaBISATh CXEMbI
MOHOTHOPHIHOTO CKpEIIMBAHMS IJIsl Mpe/CKa3aHUsl HAcJIeOBAHUS MPU3HAKOB Y
OpraHU3MOB;

YMEHUE BBINOJIHATh J1TA0OPATOPHBIE M MpPaKTUYECKHUe padOThl, COOIMHOIATH
npaBuia npu paboTe ¢ ydeOHbIM U Jab0paTOPHBIM 000PYI0BAHHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HWHTEPIPETHUPOBATh HHGPOPMAIUIO
OMOJIOTUYECKOTO  COAEP)KAaHMSI, BKIIIOYAIONIYIO TICEBJOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(pOpPMaLIUU, HAYYHO-TIONYJISIPHBIE
MaTepuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeAMIMHE, OMOTEXHOJIOTHUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE€ IMHCbMEHHbIE M YCTHBIE COOOIICHMUS,
000011as1 6MOJIOTHYECKYI0 UH(GOPMAIIUIO U3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUSI yueOHOro mpeameta «buonorus» ¢ 11
Kjlacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTHH B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOM €CTECTBEHHO-



HAay4YHOM KapTHHBI MHpa MU HAYYHOIO MHPOBO33PEHMS, O BKJIAJE POCCUUCKHX U
3apyOeKHBIX y4YEHBIX-OMOJOTOB B pPa3BUTHUE OHOJOTUH, (PYHKIIMOHAIHHON
TPAMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/1a4;

YMEHUE PACKPHIBATH COAEpKaHWE OMOIOTUYECKUX TEPMUHOB U MOHSATUM: BU/I,
NOMyJsiKsg, TeHOGOHA, SBOJIOLMS, ABWXKYIIUE CUIBI ((aKTOPhI) 3BOJIOLNH,
IPUCHOCOOJIEHHOCTh OPraHW3MOB, BHI000pa30BaHUE, SKOJOTHYECKHE (PAKTOPBHI,
HPKOCUCTEMA, MPOAYLUEHTHI, KOHCYMEHTBI, PEIYyLUEHTbl, LENU MUTaHUS,
HKOJIOTHYECKas upamua, OMoreoleHos, onocdepa;

yMEHUE Hu3arath OWOJOTHYECKHE Teopuu (IBONIOIMOHHAS Teopust Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DSBOJIONWHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapimieBoro cxonacrtea K. M. bapa, depenoBaHusl IIaBHBIX HaIlpaBiICHUN H
nyteit spomonuu A. H. CesepiioBa, yuenusi o ouochepe B. 1. Bepnaackoro),
ONPENIENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJaJIeTh METOIaMU HAYYHOI'O IMO3HAHUS B OMOJIOTUH: HAOJIOIEHUE U
OMHMCAHHWE YKUBBIX CHUCTEM, IPOLIECCOB U SIBICHUWI, OpraHu3aiusi U MpPOBEACHUE
OMOJOTMYECKOT 0 SKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI, BHIABICHHE 3aBUCUMOCTH
MEXIY HCCIEAYEMbIMU BEIUYMHAMU, OOBSICHEHUE IOJYYCHHBIX pPE3YyJbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUA U 3aKOHOB, YMEHHUE JI€NIATh BBIBOJIbI
Ha OCHOBAHHH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTHMYECKHX
OOBEKTOB: BHJOB, MONYJSALHUA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLEHTOB,
OMOreolEHO30B U  JKOCHUCTEM, OCOOEHHOCTH IPOLIECCOB: HACJIEACTBEHHOM
M3MEHYHUBOCTH, €CTECTBEHHOIO0 OTOOpa, BHI000pA30BaHMS, MPHCIOCOOJEHHOCTH
OpPraHM3MOB, JEHCTBUSL SKOJOIMUECKHX (AKTOPOB Ha OpraHMU3Mbl, MEpeHoca
BEILIECTB M TOTOKA SHEPIMM B SKOCHUCTEMAX, AHTPONOTEHHBIX W3MEHEHUW B
HPKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYroBOpPOTa BEIIECTB UM OHMOr€OXUMHYECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHATh MOJyUYEHHBbIE 3HAHUS A1 OOBSACHEHUS OMOJOTHYECKUX
IIPOILIECCOB W SIBJICHUM, IJII NPUHATHS MPAKTUYECKUX PELICHUH B MOBCEIHEBHOMU
XKU3HH C LeJbl0 obecredeHus: Oe30MacCHOCTH CBOEro 3[0pOBbS M 370POBBSA
OKPYXAaIOLIUX IO, COOMI0IEHNS HOPM IPAMOTHOTI'O MOBEJICHUS B OKPYKaIOIIEH
OPUPOJIHON cpene, NMOHUMAHUE HEOOXOIUMOCTH HCIOJIb30BAaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl PalliOHAILHOTO MPUPOIOIOIb30BAHNUS;

YMEHUE pelaTh 3JIEMEHTapHble OMOJIOTMYECKHUE 3a/1aud, COCTABISATh CXEMbI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1[eNU MUTaHUs);

YMEHUE BBIMOJHATH JTA0OPATOPHBIE W TPAKTUYECKHUE PadOThI, COOIIOATH
npaBuia npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PYIOBAHHUEM;

YyMEHUE KPUTHYECKH OIEHWBATh M HWHTEPIPETUPOBATh HWH(OOPMAIUIO
OMOJIOTUYECKOTO  COJEP)KAHMSI, BKIIOYAIONIYI0 TICEBIOHAYYHbIE 3HAHUS U3



pa3IMYHBIX UICTOYHUKOB (CpelCcTBa MAacCOBOW MH(GOpPMALIMU, HAYUYHO-TIOMYJISIPHBIE

MaTepuaibl),  paccMaTpuBaTh  TJ0OaldbHBIE  SKOJOTHYECKHE  MPOOJIEeMbI

COBPEMEHHOCTH, (POPMUPOBATH MO OTHOIICHUIO K HUM COOCTBEHHYIO MO3UIIHUIO;
YMEHHME CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOLIECHMUS,

000011ass OMOJIOTUYECKYI0 UH(OPMALMIO U3 HECKOJIbKUX HCTOYHUKOB, TPAMOTHO
WCITOJI30BaTh MOHATUIHBIN anmapaT OMOJOTUH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoJunyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne ni/m P Konrpoabnbsie IIpakruuyeckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchl
bubmuoreka [JOK
! buonoris kax Hayka 2 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M X OpraHU3aIus 1 bubmorexa LHOK
P . https://m.edsoo0.ru/7f41c292
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 bubmorexa LHOK
P https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 IKu3HEACATENEHOCTS KISTKH 6 https://m.edsoo.ru/7f41¢c292
PasMHOXkeHUE U MTHAUBUAYATIbHOE Pa3BUTHE bubnnorexka [JOK
5 5 1
OpraHu3MoOB https://m.edso0o.ru/7f41c292
6 HacnenctBeHHOCTh M1 HN3BMEHYMBOCTD 8 15 bubmuorexa [JOK
OpTaHM3MOB ' https://m.edsoo.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnoreka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢292
bu6mmoreka [IOK
8 P 1
SSEPBHOE BpeMi https://m.edso0.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 4



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/l P Konrpoabnbsie IIpakruueckue (wipp )
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoTshI
pecypcbl
bubnmoreka [IOK
! IBOMOUHOHHAS OHOTOTHS o L https://m.edsoo.ru/7f41cc74
2 Bo3HuKHOBEHHE U PAa3BUTHE KU3HU Ha 9 05 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
3 OPraHH3Mbl  OKpYKAIOWAs Cpea > L https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
4 Coo01miecTBa v 9KOJIOTHYECKUE CHCTEMBI 9 https://m.edso.ru/7fA1ecT4
bubnuoreka [{OK
P 2
> C3CPBIOS BpEMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10
- 34 0 2.5

I[TPOT'PAMME



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 INIVIAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JIeKTPOHHbIE
Ne ara uudposbie
Tema ypoka Kontpoabubie IIpakTnueckue A p
n/n Bceero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo.ru/863e632a
Mertozbl TO3HAHKS )KHBOU
npupojsl. [IpakTrdeckas padora
2 NI: 1p<<PHICHOHi3OBaHHe al:'[PI‘lHBIX 1 0.5 bubmorexa HOK
B P ' https://m.eds00.ru/863e6122
METOJIOB IPH U3YUCHUU
OMOJIOTHUYECKUX 0OBEKTOBY
3 buonornueckue cucrtemsl, 1 bubmmoteka IIOK
MIPOLECCHI U UX U3YUYEHHUE https://m.eds00.ru/863e6564
4 XUMHYECKHH cOCTaB KiIeTKU. Boma 1 bubmmoreka IIOK
Y MUHEPAJIbHBIE COJIU https://m.eds00.ru/863e674e
bu6mmoteka IIOK
5 b .C 0 1
CITH. LOCTAB I CTPOCHHE DEIKOB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuotexa [JOK
KaTAINTUYECKON aKTUBHOCTH ' https://m.edso0.ru/863e6b72
dbepMEeHTOB (Ha IpUMepe aMHIIa3bl
WJIH KaTaja3bl)»
b K
7 VYraeBospl. JIunuas 1 momorexa 110

https://m.eds00.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

bubnunoreka LIOK

8 Hyxaentosbie kuciotsl. ATO https://m.eds00.ru/863e6d5c
9 Hcropust 1 MeTObI U3y4EHHUS bubmmoreka [JOK
kietku. Knetounas teopus https://m.eds00.ru/863e6e88
10 Knerka xak nenocrtHas xxuBas
cucremMa
CTpoeHue 3yKapuoTHYECKOM
kneTku. JlabopaTopHas pabota No 2
«M3yueHue cTpoeHus KJIETOK bubnuoreka [IOK
11 pacTeHMi, KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii ol MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKpOIIpENapaTax u ux
OTHCAHUE»
bubnunoreka LIOK
12 (JOMeH BEIECTB M META0OMH3M https://m.eds00.ru/863e766¢
bubmmoreka IIOK
13 Potocires. XemocHrres https://m.eds00.ru/863e7c98
. bubmuorexa [IOK
14 DHepreTHieckui 0omer https://m.edsoo.ru/863e7aae
JKvi3HEeHHBII UK KIETKH.
Jlenenue kneTku. MuTos.
15 JlaGopatopHas pabota Ne 3 05 bubmuoreka [IOK
«Habmroieane MuTO3a B KIIETKAX https://m.edsoo.ru/863e7dc4
KOHYHMKA KOpeIlIka JyKa Ha
TOTOBBIX MUKPOTIpETapaTax»
16 buocunTe3 Oenka. Peakmms but6mmoreka [IOK
MaTpUYHOIO0 CUHTE3a https://m.eds00.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka bubmmorexa TIOK

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



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

18 Hexknerounsie popmbl )KU3HH — Bu6mumotexa [JOK
BHUPYCHI https://m.eds00.ru/863e7540
bubnunoreka LIOK
19 ®DopMbI Pa3MHOKEHUST OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
N bu6nuoreka [IOK
20 Meitos https://m.edso00.ru/863e7f4a
OO06pa3oBaHue U Pa3BUTHE MOJIOBBIX
kJ1eToK. OMI010TBOPEHHUE.
JlaGopaTtopHnast pabota Ne 4 bubnnorexa [JOK
21 0.5
«M3y4eHue cTpoeHus MOJIOBBIX https://m.edso0.ru/863e81b6
KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparax»
29 WNunuBuayansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'eneTnka — Hayka o
23 Hacle CTBeHHOgFKI/I u bubmmorexa [JOK
g https://m.eds00.ru/863e86f2
U3MEHUYUBOCTH
3aKOHOMEPHOCTH HACJIeIOBAHUS
24 1} I/I3HaKO]I3) Monoru6 I/II[ HOE brbmmorexa LTOK
P ) prA https://m.eds00.ru/863e8878
CKpEIIUBaHHE
WTHOPUIHOE CKPEIIUBAHUE.
25 23121K0H iejaBHcmforIg bubmorexa LOK
https://m.eds00.ru/863e89a4
HACJICJIOBaHMsI PU3HAKOB
CrenneHHOe HacJIeJOBaHNE
26 npu3HakoB. JlaboparopHas pabota 05 bubnmnoreka [JOK

Ne 5 «M3yuenune pe3ynbTaToB
MOHOTHOPHUIHOTO W TUTHOPUTHOTO

https://m.edso00.ru/863e8c60



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

CKPEILIMBAHUA y IPO30(HIIBI HA
TFOTOBBIX MUKPOIIPEIapaTax»

I'eneruka nosa. Hacnenopanue bubmuorexa [IOK
27 1
MPU3HAKOB, CLEIJIEHHBIX C IIOJIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnencrsenHas
M3MEeHYUBOCTb. JlabopaTopHas
paborta Ne 6. Uzyuenue bubnmnoreka HOK
28 . 1 0.5
MOIU(DUKATTMOHHOW U3MEHUHUBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOEHNE BAPUALIMOHHOTO Psijia
Y BapUallMOHHON KPUBOI»
HacnenctBeHHas ”3MEHYHBOCTb.
29 Jlaboparopnas pabota Ne 7. 1 05 bubnnorexa [JOK
«AHaNM3 MyTauil y 1po30Q Ikl https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MUKPOTIpEIIapaTax»
bubnuoreka [{OK
30 Tenernia sesobera 1 https://m.edsoo.ru/863e8d78
PesepBHeIit ypok. O6006111€HNE TTO
31 teme «HacnencTBeHHOCTh U 1
W3MEHYHBOCTH OPTAaHU3MOBY
bubnmorexa LIOK
32 Cenekums kak Hayka i mpotece 1 https://m.eds00.ru/863e9214
33 MeToap! 1 TOCTHIKEHUS CEJIEKIIUHA 1 bu6nmorexa LIOK
pPacTEHUN U KUBOTHBIX https://m.eds00.ru/863e9214
34 buotexHoorus kak orpacib 1 bubnuotexa [JOK
MIPOU3BOICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I1O 34 4

[MPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
n/n Tema ypoxa Bceero Konrpoanneie  IpaxTuteckue u3yyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcbl
1 DBOJIIOLHS U METOJIbI €€ U3yUEHUS 1 bubnnorexa LHOK
https://m.edsoo.ru/863ea20e
2 Hctopust pa3BuTus npeacTaBieHui 1 bubnnorexa [JOK
00 3BOJIOIMN https://m.eds00.ru/863e9570
bubnnoreka [JOK
3 Muipooposionts 1 https://m.edso:)_.[ru/863e9c1e
[Tomymsius Kak seMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas padota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OIOrHIecKOMYy KPUTEPHIO»
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubmuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubmuoreka [IOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9ed0
Pe3ynpTaThl 3BONIOLNN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubmuoreka [IOK
pabota Ne 2 «Onucanue https://m.edsoo.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U
€€ OTHOCUTEIBHOTO XapaKTepay
8 Hamnpasnenus u nmytu 1 bu6muoreka [JOK

MaKpO3BOJIFOIHUN

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
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HeoOpaTtumocTs 3BoOIONNN

Uctopus xu3nu Ha 3emiie U

10 METO/IbI €€ U3YyUYCHUS
1 ['mnoTte3sl MPOUCXOKACHUS KUZHU bubmmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3nu Ha 3emIie 1o spam bubmmoreka [JOK
U IIepro1aM https://m.edsoo.ru/863ea6be
OcCHOBHBIE 3TaIlbl BOTIOIUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
[IpaxTnueckas padora Ne 1 bubnuoreka [IOK
13 0.5
«M3y4yeHne HCKOIaeMBbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHUi U KUBOTHBIX B
KOJUTCKIIUSX
14 CoBpeMeHHas cucTema bubnnorexa [JOK
OpPraHr4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 OBOIOIMS YEI0BEKa bubmmnoreka HOK
(anTpoMOTEeHE3) https://m.edsoo.ru/863eac2c
16 JiBmoxymue cuibl (pakTopsl) bubmmnoreka HOK
aHTPOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YesioBeKa
18 Yenoseueckue pacsl ¥ IPUPOIHbIE bubmmnoreka HOK
ajarnTalyy 4yeiaoBeKa https://m.edsoo.ru/863eaea?2
PesepBubIil ypok. O600611eHNE 1O
19 TeMe «Bo3HUKHOBEHME U pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHS KaK HayKa



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

Cpenbl OOUTaHUS U SKOJIOTHUECKUE

bubnunorexa LIOK

21 (hakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

22 pacTeHui U3 pa3HbIX MECT 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eb10e
oburtanusy. JlaboparopHas pabora
No 4. «Bnusanue cBeta Ha pOCT U
pa3BUTHE YEPEHKOB KOJIEyCa)»
bubnunoreka LIOK

23 buotiiccie paxtops! https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nonymsitun. [Ipaktuueckast pabota

24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOMYJISIIIUK pa3HbIX BUOB
pacTeHui)

25 Coob1ecTBa OpraHu3MoOB — bubmuorexka [IOK
OMOoIIeHO3 https://m.eds00.ru/863eb46a

26 DKOJIOTHUYECKHE CHCTEMBI bubmuoreka [{OK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TTOKa3aTeNN

97 SKOCUCTEMBI. DKOJIOTUYECKHUE bubmuoreka [{OK
nupamuibl. CBOMCTBA SKOCUCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 IIpuponHble 3KOCUCTEMBI

29 AHTPOTIOTEHHBIE YKOCUCTEMBI

30 buocdepa — rmobanpHas bubmuoteka [IOK

3KOoCcHCTEMA 3EMITUA

https://m.edso0.ru/863ebb5e



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

31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubmmoreka [JOK
ouocdepsl https://m.edso0.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocyiiecTBoBaHUE IPUPOIBI U 1 bubmmoreka [JOK
YEJI0BEUECTBA https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O6001ICHNE

34 teMbl «Coo01iecTBa u 1
IKOJIOTUYECKUE CHCTEMbBID)

OBUIEE KOJIMYECTBO YACOB I10 34 55

[TPOT'PAMME



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl 0CBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ NnmporpaMMmsl CpeaHEro 0611161"0 06pa30BaHI/Iﬂ

ChopMupoBaHHOCTb 3HAHUM O MecTe U POJU OMOJIOTMU B CHCTEME
Hay4yHOTO 3HAaHUSA €CTEeCTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAy4YHOM KapTHHBI MHpPAa U HAY4HOIO
MHUPOBO33PEHUS; O BKJIAJE€ POCCUHCKUX M 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHONOTUH; (DYHKIMOHAJIBHOW IPaMOTHOCTHU

YCJIOBCKA AJIA pCIICHUA )KU3HCHHBIX 3a1a4

YMeHne packpbIBaTh COJEpKaHHWE OHOIOTUYECKUX TEPMUHOB U
MOHSITHIA: )KU3Hb, KJIETKA, OPraHU3M; MeTa00au3M (0OMEH BEUIeCTB U
MIpEBpAIlCHUE JHEPruu), TOMeocTa3 (CaMOpEeryJisiius), ypOBHEBas
OpraHHU3aIMs KUBBIX CUCTEM, CAMOBOCIIPOU3BEACHUE (PEIPOAYKIINSA),

HaCJICACTBCHHOCTb, N3MCHYUBOCTb, POCT U PA3BUTHUC

VYMeHue  u3narath  OMOJOrMYecKHMEe  TeOopuHM  (KJIETOYHas,
XpOMOCOMHasi, MyTanuonHas), 3akonsl (I'. Mennens, T. Moprana,
H.W. BaBuioBa) u yueHus (0 IeHTpax MHorooOpasus U
IPOMCXOXKACHUS  KynbTypHbIX  pactenuit H.M.  Basunosa),

ONpeACIIATh 'PaHUIBI UX IPUMCHHUMOCTH K KUBBIM CUCTCMaM

YMeHne BIaleTh METOJlaMU HAyYHOTO TIO3HAHMS B OHOJIOTHH
(HaOnrofieHNe W OMHCAHUE YKUBBIX CHUCTEM, MPOILIECCOB U SIBJICHHIA,
OpraHM3alsl ¥ TMpoBeleHHE OHUOJOTMYECKOr0 JKCIEPUMEHTa,
BBIJIBU)KEHWE  THUIOTE3bl;  BBISIBIICHHE  3aBUCUMOCTH  MEXIY
UCCIIeTYyEMbIMU BEJIMYHMHAMH, 00BsACHEHHE MOJTYYEHHBIX
pe3ynbTaTOB, UCIOJIb30BAHHBIX HAyYHBIX TMOHATHH, TEOpUd U
3aKOHOB; YMEHHE [IeJaTh BBIBOJABI HAa OCHOBAaHUHU IOJYyYEHHBIX

PE3yIHTATOB)

10 KJIACC

Kon
MpPOBEPAEMOro
pe3yJbTara

1

2

3

4

5

YMmenune BBIACIIATh CYIICCTBCHHBIC TIPU3HAKKW BHUPYCOB, KIIETOK
IMPOKApUOT MW JYKApPHUOT, OAHOKJIICTOYHBIX HW MHOI'OKJICTOYHBIX
OpTaHHU3MOB; 0COOEHHOCTHU nmponeccoB oOMeHa BCIICCTB U
MNpeBpalICHUA SHCPTHUU B KIICTKC, (I)OTOCI/IHTGSB., IJIAaCTUYCCKOI0 M

DHEPreTHYEeCKOro  OOMEHa, XEMOCHHTE3a, MHTO3a, Meio3a,




OIJIOAOTBOPCHUA, Pa3MHOKCHU, HHAUBUAYAJIBHOT'O Pa3sBUTHUA

opranusma (OHTOTE€HE3)

YMeHue TNpUMEHSTh TOJNyYeHHBbIC 3HAHUS Ui OOBSICHEHHS
OMOJIOTMYECKUX MPOIIECCOB U SIBICHUH, JIsl IPUHATUS MPAKTUUECKUX
pelieHU B TIOBCEAHCBHOM JKM3HH B IESIX  OOCCICUYCHHS
0€30IaCHOCTH CBOETO 37I0POBbSI M 37I0POBbsI OKPYKAIOITUX JIFOJICH,
COOJIIOIGHUST HOPM TpPaMOTHOTO TMOBEJECHUS B  OKpY’Karolleu
OPUPOJHON cpele; TOHMMaHUE HEOOXOIUMOCTH WCIOIh30BAHUS
JOCTYDKCHUH COBPEMEHHOW OWOJOTUM W OMOTEXHOJIOTHH ISt

paruOHAJIBHOI'O IIPUPOAOIIOIIL30BAHUA

VYmenue peuiaTtbh 3JIEMEHTAPHBIC T'CHECTUUCCKHUE 3aJa4l Ha MOHO- U
III/IFI/I6pI/IIlHOG CKpCIIUBAaHUE, CUCIINICHHOC HACIICJOBAHUC,; COCTABJIATH
CXEMbI MOHOFI/I6pI/IZIHOFO CKpCUIMBaHUA JJIsL MMpeaAcCKasaHus

HACJICJOBAaHUS ITPU3HAKOB Y OPraHU3MOB

10

YMeHue BBINONHATH Ja0OpaTOpHBIE W MPAKTHYESCKHE pPabOTHI,
coOnrofaTh mpaBuia Mpu paboTre ¢ y4eOHbIM U JaOOpaTOPHBIM

o0opynoBaHrueM

YMeHne KpUTHUECKH OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOT0  COAEpMaHMs, BKIIOYAIOUIYI0 IICEBIOHAy4YHBIE
3HaHUSA W3 pazau4HbIX HUcTouHUKOB (CMMU, HaydyHO-momyssipHbIE
MaTepuaibl); STUYECKHE aCMEeKThl COBPEMEHHBIX HCCIIEIOBAHUN B
Ouosioruu, MeAULMHe, OUOTEXHOIOT U

YMeHue co37aBaTh COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOILIICHHUS,

0000111251 GMOJIOTHUYECKYI0 MH(POPMAINIO U3 HECKOJIBKUX HCTOYHHUKOB,

TpaMOTHO HUCIIOJIB30BaTh MMOHSATHUHBIN arrapar OHOJIOTHH

11 KJIACC

Kon
NpoBePsIeMOro
pe3yJbTara

IIpoBepsiemble NpeaMeTHbIE Pe3YJIbTATHI 0CBOCHHS OCHOBHOM
o0pa3oBaTeIbHOW MPOrPaMMBbI CPeTHEr0 001IEero 00pa3oBaHusI

ChopMHpPOBaHHOCTh 3HAHUM O MECTE€ W POJHM OHMOJIOTHH B CHCTEME
HAayYHOTO 3HAaHUS €CTECTBEHHbIX HayK, B (OPMHUPOBaAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MHpPa U HAy4dHOIO
MHUPOBO33PEHHUS; O BKJIAJ€ POCCUHUCKUX M 3apyOEKHBIX YUEHBIX-
OMOIOrOB B pa3BUTHE OMOJOTMH; (PYHKUIHMOHAJIBHON TI'PaMOTHOCTH

YCJIOBCKA IS pCHICHUS ) KU3HCHHBIX 3a1a4




YMeHue packpbeiBaTh COJAEpKaHHE OWOIIOTUYECKUX TEPMUHOB U
TIOHSITHIA: BHJI, TIOMYJISALHS, TeHO(OH, SBOFOIHS, TBUKYITUE CHIIbI
(daxTopsr) SBOJIIOLINH, MPUCIIOCOOICHHOCTh OpPTaHU3MOB,
BUI000pa30BaHUE,  DKOJOTHYECKHUE  (DAKTOpBI,  DKOCHUCTEMA,
MPOJYIEHThI,  KOHCYMEHTBHI,  PEAYICHTHI, ICMH  [UTaHUS,

AKOJIOTHYECKasl MUpaMuia, OMOTeOIeHo3, brochepa

YMmenue uznaratb OM0IOrHUecKre TeOpHH (IBOMIOLMOHHAs Teopust Y.
JlapBuHa, CHHTETHYECKass TEOpPHUsl  SBOJIIOLMM), 3aKOHBl U
3aKOHOMEpHOCTH (3apojsieBoro cxoncta K.M. bapa, uepenoanus
IJIaBHBIX HanpasieHud u nytei spoonnu A.H. CeBepiioBa, yueHus
o Ouochepe B.M. Bepnaackoro), omnpeneisTb TPaHUIBI WX

IMPUMCHUMOCTH K JXUBBIM CUCTEMaM

YMeHne BialeTh METOJaMU HAyYHOTO TIO3HAHMS B OHOJIOTHH
(HaOro/ICHHE W OMMCAHHME JKUBBIX CHCTEM, IPOIIECCOB U SIBJICHHUIA,
OopraHu3aisi W TPOBEACHUE OHOJOTHYECKOrO0 OSKCIEPUMEHTA,
BBIJIBU)KEHWE  THUIMOTE3bl;  BBISIBIICHHE  3aBUCUMOCTH  MEXIY
UCCIIeTyeMbIMU BEJIMYHUHAMH, 0o0BsICHEHHE MOJTYYEHHBIX
pe3yNbTaTOB, HCIONb30BAHHBIX HAYYHBIX TOHATUH, TEOpUl U
3aKOHOB; YMEHHE JeJaThb BBIBOJbl HAa OCHOBAaHHHM IOJYYCHHBIX

pE3yIbTATOB)

VYMeHue  BBIACHATH  CYLIECTBEHHBIE  IIPU3HAKM  CTPOCHUS
OMOJOrMYEeCKUX OOBEKTOB: BMJIOB, MOMYJALUNA, MPOIYLEHTOB,
KOHCYMEHTOB,  PEIYLIEHTOB, OHOT€OIleHO30B M  IKOCHCTEM;
0COOEHHOCTH  TIPOLIECCOB  HACJIEICTBEHHOM  WM3MEHYMBOCTH,
€CTECTBEHHOTO OTOOpa, BHI000pa30BaHMs, MNPUCHOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBUS SKOJOTMYECKHX (DAKTOPOB HAa OpraHU3MBI,
IIEpeHOCca  BEIIECTB W NOTOKAa JHEPIMM B DKOCHUCTEMaX,
AQHTPOIIOTEHHBIX M3MEHEHMM B DKOCHCTEMAax CBOEH MECTHOCTH,

KpyroBOpOTa BELIECTB U OMOr€0OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHne TpUMEHSTh TONy4YeHHbIe 3HaHUS Ui  OOBSCHEHHS
OMOJIOTUYECKUX MPOIIECCOB U SIBJICHUH, IJIs1 IPUHATHS MPAKTHUECKUX
pelmieHuii B TOBCEAHEBHOM JKM3HM B IESIX  OOCCIICUCHHS
0€30MacCHOCTH CBOETO 37I0POBBSI M 370POBbSI OKPYXKAIOUIUX JOJEH,
COONIOZICHUsI HOPM TPaMOTHOTO TIOBEACHHUS B  OKpY’Karolei
MPUPOTHON cpejie; MOHUMAaHHE HEOOXOIMMOCTH HCIIOIh30BaHUS
JOCTMDKCHUH  COBPEMEHHOW  OWONOTMH IS paldoOHAIBHOTO

MMpUPOAOII0JIB30BAHN A




YMenue peuiaThb 3JICMCHTAPHBIC OHOJIOTHYECKHUE 3ada4u, COCTaBIATH

CXEMBI [IEPEHOCA BELIECTB U SHEPIUU B 3KOCHCTEMaX (LU ITUTAHUSA)

YMeHue BBIOMHATH Ja0OpaTOpHbIE M IMPaKTHYECKHE pPabOTHI,
coOmoaTh MpaBwia mpu padore ¢ y4eOHBIM M JIAOOPAaTOPHBIM

obopyioBaHUEM

10

YMeHne KpUTHUECKHU OLEHUBATh U UHTEPIPETUPOBATH HH(OPMALIHIO
OMOJIOTMYECKOr0  COAEpXaHMs, BKIIOYAIOUIYI0 IICEBIOHAYUYHBIE
3HAHUS M3 Pa3iau4HbIX UCTOYHUKOB (CMMU, HaywyHO-mOMyINsipHBIC
MaTepHalbl); paCCMaTPUBATh TTI00AIbHBIC YKOJIOTHUECKUE TPOOIIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH 110 OTHOIICHUIO K HUM COOCTBEHHYIO

IIO3UIIHIO
YMeHue co31aBaTh CcOOCTBEHHBIE MUCHbMEHHEIE U YCTHBIC COO6H.I€HI/IH,

0000111251 6MOTOTHYECKYI0 HHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB,

rpaMOTHO HCII0JIb30BAaTh MMOHSATHUHBIN arrapar OHoJIoruNn




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

1.1

1.2

HpOBepﬂeMbIﬁ IJIEMEHT COACPKAaHUSA
buosnorns xak HayKa

buonoruss — Hayka o »xuBod mnpupozae. Ponb Ouonoruu B ¢dopMupoBaHuU

COBPEMEHHOM Hay4yHOH KapTHHbI MUpa. Cuctema OMOJIOTHYECKUX HAYK
MeTtopl MO3HAHUS KUBOW MPUPOABI (HAONIOIeHUE, YKCIIEPUMEHT, OIMUCAHHE,
U3MepeHue, KiaccupuKkauus, MOJEIMpOBaHUE, CTaTHUCTHYecKas o0paboTka

JTAHHBIX )

JKuBBIe cCTEMBI U HX opraHnu3anusa

2.1

JXKussie cucrembl (OMOCHCTEMBI) KaKk peaMeT u3ydenus Ouonorun. CBoWcTBa

OMOCHCTEM M MX pazHooOpasue

2.2

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYJISPHO-TEHETUUYECKUH, KIETOUHBIH,

OpraHU3MEHHBIN, OMYIALUOHHO-BUIOBOM, IKOCUCTEMHBIH, OrochepHbIi

3.1

3.2

3.3

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

XUMHUYECKUM COCTaB KJIECTKHM. XHMHYCCKHE JJIICMEHTHI: MaKpO3JICMCHTHI,
MHKPO3JICMCHTEIL. Boma u MHHCPAJIBHBIC BCIICCTBA. (DYHKI_II/II/I BOIbI H

MHHCPAJIBHBIX BEHICCTB B KIICTKE. HO}II[Cp)KaHI/IG OCMOTHYECKOI0 Oananca

benku. CoctaB u crpoeHune O€IKOB. AMHUHOKHUCIOTBI — MOHOMEpHI OENIKOB.
HeszameHnMble ¥ 3aMEHHMMbIE AMUHOKHCIOTBHI. AMUHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpbI OEITKOBON MOJIEKYJIbI (TIEPBUYHAS, BTOPHUYHAs, TPETHYHAS U
YeTBEPTUYHAsA CTPYKTypa). XHUMHYECKHe CBoOiicTBa OenkoB. buonoruueckue
(GyHKIIMN OEIKOB.

®epMeHThl — Onosiornyeckue katanuzaropbl. CTpoeHue (pepMeHTa: aKTUBHBIN
HeHTp, cyoctpatHas cneuuduuHocts. Kodepmentsl. Buramunbl. Otianuus

(bepMeHTOB OT HCOPTAaHUYCCKUX KaTaJIn3aTOPOB

YrneBoabl: MOHOCAaXapu bl (TIII0K03a, pud03a U Ae30KCUpr003a), AUCcaxapu/ bl
(caxaposza, IakTo3a) W MoJHcaxapuibl (KpaxMmal, TIUKOTEH, IIeJIII0I03a).
buonornueckune QpyHKITMN yriIeBOIOB.

Jluuaer:  Tpurmuuepuasl, crepounabl, (ochomunuael. 'mapoduibHO-
ruipooOHbIe cBoMcTBa. buonormdeckue Qynkuuu nununoB. CpaBHEHHE

yrieBoao0s, OCJIKOB U JIMTIUI0OB KaK HCTOUYHHUKOB DHCPTHUU




3.4

Hyxneunossie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEpBI HYKIEMHOBBIX
kucnot. Crpoenne u ¢ynkiuu JIHK. Crpoenne u ¢ynkmuun PHK. ATO:

CTpoeHHE U PYHKITUN

3.5

]_[I/ITOJ'IOI‘I/ISI — HayKa O KJICTKC. Knerounas TEOpHsL. MeTO,Z[I)I HN3YUCHUA KIICTOK

3.6

3.7

Knerka xak nenoctHas xuBas cucreMa. OO0miye npu3Haky KJIETOK: 3aMKHYTast
HapykHas MemOpaHna, moJyiekyiasl JIHK kak reHeTwdeckuii ammapar, cucTema

cuHTe3a OelKa

Tumsl KI€TOK: dyKaprHoTHdeckas u npokapuotuieckas. OCOOEHHOCTH CTPOSHUS
npokapuotnueckol kinerku. Kierounas crenka Oakrepuil. CtpoeHue
YKApUOTUYECKOU KJIeTKH. OCHOBHBIE OTJIMYUS PACTHUTENIbHOW, KUBOTHOM H

rpUOHON KIIETKH

3.8

3.9

3.10

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, TJIMKOKAJIMKC, WX
¢dbyukuuu. [lnazmatnueckas memOpana, e€ cBoiicTBa u pyHkuuu. Lluromnnazma u
e opranouabl. OgHOMEMOpaHHBIE OPTaHOMBI KIIETKH: SHJOIUIa3MaTHYecKas
cetb (DIIC), ammapar [onbmxu, Jm3ocombl. [loyaBTOHOMHBIE OpPraHOUIBI
KJIETKW: MUTOXOHJAPUH, TuiacTuabl. [IpoucxoxaeHne MUTOXOHAPUNA U IJIACTHI.
Bunsl mnactun. HemeMOpaHHBIE OpraHOHIbI KJIETKH: PUOOCOMBI, KJIETOUHBIN

LOCHTP, pPCCHUYKHU, KT'YTUKH. chHKIII/II/I OpraHona0B KJICTKH. Bxirrouennst

SAnpo — perynsaTopHblii 1eHTp kieTku. CTpoeHue siapa: siaepHas 000i0dKa,

KapuoIUIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpaHCcHOpT BELIECTB B KJIETKE

)KI/ISHGHGHTGHI)HOCTI) KIJICTKHU

4.1

4.2

4.3

OOMmeH BelecTB, UM METa00JIM3M. ACCUMMWISIIMS (TUTACTUYECKUN OOMEH) U
JTUCCUMUJIIALINAS (SHEPTETUUECKHil OOMEH) — JIB€ CTOPOHBI €IUHOTO Tpoliecca
Mmetaboau3ma. Tunsl oOMeHa BelecTB: aBTOTPO(HBIN U rerepoTpodHsbIi. Poib

(I)CpMCHTOB B OOMEHE BCHICCTB U IIPECBPALICHNUU SHECPTHUU B KIICTKEC

®dotocunTe3. CBeToBas U TeMHOBas (pa3bl hoTocuHTesa. Peakiun porocunTesa.
O¢ddexkTuBHOCTH (hoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A I XKU3HU Ha 3emiie.
BnusHue ycnoBuit cpenbl Ha (OTOCMHTE3 U CIOCOOBI IOBBIMIEHUS €rO
MPOJIYKTUBHOCTHU Y KYJIbTYPHBIX PaCTEHUH.

XeMocuHTe3. XeMOCHHTE3UpYIoUe OakTepuH. 3HAUeHHE XEMOCHHTEe3a s

JKU3HU Ha 3emMiie

DHepreTudyeckuii oOMeH B KJEeTKe. PaciieriieHue BelecTB, BBIJICICHHUE U
aKKyMYyJIMPOBaHUE DHEPTHMH B KJETKE. OTambl JHEPTETHYECKOTO OOMEHa.
['muxonu3s. bpoxxenne u ero Buabl. KuciopogHoe OKUCICHUE, WM KIETOYHOE

nbixaHue. PPEKTUBHOCTh YHEPreTUUECKOT0 0OMeHa




4.4

4.5

Peaknmn  marpuuHoro cuHTe3a. [enermdeckas wHpopmarms u JHK.
Peanuzanus remernueckoil HHGOpPMALUU B KIIETKE. ['@HETHUECKUI KOl U €ro
cBoricTBa. Tpanckpumnmus — Matpudnbiid cuaTe3 PHK. Tpancnsuus — 6nocunTes

oenka. KogupoBanrne aMmuHOKHUCIIOT. Postb pubocoM B OnocuHTE3e Oerka

Hexinerounsie hopmbl ku3HU — BUpYChl. McTopusi oTkpeiTus Bupycos (/.M.
WBanoBckuit). OCOOEHHOCTH CTPOCHUA U IKU3HEAEATEIHLHOCTH BHUPYCOB.
Bakrepruodaru. bonesnu pacreHuid, KXUBOTHBIX W 4YEJIOBEKA, BBI3BIBAEMbBIC
BUpycamu. Bupyc ummynonedpummra yenoseka (BUY) — BozOynurens CIT1/a.

[TpodunakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUN

5.1

Paszmuoxxenue u HHIUBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

Kierounslii UK, WM >KU3HEHHBIM LUK KIeTku. MHTepdaza u MuTO3.
[Tpoueccel, mpoTekaronue B uuTepdasze. Pernmkanusa — peakus MaTpUYHOTO
cunte3a JIHK. Crpoenune xpomocoM. XpOMOCOMHBI HabOp — KapHUOTHII.
JuniaouaHbId W TAlUIOWAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMATHBL.
[{uronoruyeckue OCHOBBI PA3MHOXKEHUS W HWHAUBUIAYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenune xnetkn — muto3. Craguu muto3a. [Ipormeccsl, mpoucxomsniue Ha

pPa3HBIX CTAAUSAX MUTO3a. BUOJOTHYECKUI CMBICI MUTO3a

5.2

5.3

@opMBl pa3MHOXKEHHsSI OPraHU3MOB: Oecrosioe U mojoBoe. Buasl Gecronoro
pPasMHOXKEHUS: JIeJIEHUE HaJBOE, IOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTMBHOE pasMHOXKEHUE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPTraHU3MOB, €0 3HAYCHHUEC JIA CCIICKIINN

[TooBoe pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECTONOTO.
Meiiosz. Cragum wmeito3a. Ilporecchl, mpoucxonsiide Ha CTagusx Menosa.
IToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuii cMbICI U

3HaUYeHNe Meno3a

5.4

l'ameTorenes — nmporecc 06pa3zoBaHuUs MOJIOBBIX KIETOK y )KUBOTHBIX. [Tor0BBIE
JKeJe3bl: CeMEHHUKHU U SMYHUKUA. OOpa3oBaHMe U pa3BUTHE MOJIOBBIX KIETOK —
ramer (CriepMaTo30M/1, sIMIIeKIeTKa) — cliepMaTorenes u ooree3. OcobeHHOCTH

CTPOEHUS AHIEKIETOK U criepMaro3onoB. Omnonorsopenue. [laprenorenes

5.5

WnauBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpUOHAIbHOE  pa3BUTHE
(amOpuorenes). DTambl IMOPHOHATBHOTO PA3BUTHS Y TIO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyisius, opranorenes. IloctambpuonansHoe pasputue. Tumb
NOCTAMOPHOHAIBHOTO Pa3BUTHA: MpsIMOE, HenpsiMoe (IMUnHOYHOE). BriusHue
Cpezbl Ha pa3BUTHE OPTaHU3MOB; (DaKTOPHI, CITOCOOHBIEC BBI3BIBATH BPOKIEHHBIE
YPOIICTBA.

Poct u pasButue pacteHuil. OHTOreHe3 IIBETKOBOTO PACTEHUS: CTPOEHHUE

CCMCHH, CTalUN PA3BUTHUA




HaCJIGI[CTBCHHOCTB 1 U3BMCHYUBOCTb OPraHN3MOB

6.1

6.2

6.3

6.4

6.5

6.6

IIpenmer n 3agauu resetuku. Micropus pa3BUTHSA N'eHETUKHU. BKiag poccuiicKux
U 3apyOeKHBIX YYE€HBIX B pa3BUTHE TEHETHKH. MeETonbl TEeHETHKH
(ruOpuI0IOTHYECKUH, LUTOICHETUYECKUH,  MOJIEKYJISIPHO-T€HETUYECKH).
OcHOBHBIE T€HETUYECKHUE IOHATHSA. | eHeTYecKas CUMBOJINKA, UCIIOIb3yeMas B

CcXeMax CKpelUBaHUN

3aKOHOMEPHOCTH HaCJEeI0BaHUsS NPU3HAKOB, YCTaHOBJEHHbIE I'. MeHaenem.
MoHorubpuaHoe CKpelBaHue. 3aKOH eAWHO00pa3usi THOPHIOB IEPBOTO
nokoneHus. [IpaBuiio OMUHHpOBaHUS. 3aKOH pAacCIUEILUICEHHUsS IPU3HAKOB.
['unoresa uncroTel ramert. I1osiHOE ¥ HENMOJIHOE TOMUHUPOBAHUE.

Jurubpuinoe ckpemmBanue. 3aKOH HE3aBUCHMMOI'0 HACJICAOBAHUS TPU3HAKOB.
LluToreHeTHYECKUEe OCHOBBI TUTHOPUIHOTO CKPEIIUBAHMS. AHAIH3HPYIOIIEe
ckpemuBaHue. Vcronb30BaHME — AaHATU3UPYIOUIETO  CKpPEUIMBAaHMUS IS

OIIPCACIICHUS I'CHOTHUIIA ocobu

CuernneHHoe HacnenoBaHue npuszHakoB. Pabora T. Moprana no cremnjieHHOMY
HACJIEJOBAaHWIO TEHOB. Hapyiienue creruieHus TeHOB B pe3ylbTare
KPOCCHHIOBEpa. XpPOMOCOMHAasi TEOpHUsl HACJIEICTBEHHOCTHU. ['eHeTuueckue
KapThl.

['enetruka mosa. XpoMOCOMHOE OMpefesieHue moja. AyTOCOMBbl U TOJOBBIE
xpoMocoMmbl. ['oMoramMeTHble U reTeporaMeTHble opraHu3Mbl. HacnemoBanue

IMPU3HAKOB, CHCIIJICHHBIX C I1OJIOM

N3meHunBOCTh. BHJIbI N3MEHUMBOCTH: HEHACJIEACTBEHHAs U HACJICICTBCHHAs.
Ponp cpenpl B HEHAcHeACTBEHHOM M3MEHUYMBOCTH.  XapaKTEpHCTHKA
MOJIU(UKAIIMOHHONM H3MEHYMBOCTU. BapuallmoHHBIM psa M BapualMOHHAs
kpuBasd. Hopma peakuum npusHaka. KonuuecTBEHHbIE U KayeCTBEHHBIE

IpU3HAKU U UX HOopMa peakiinu. ColicTBa MOIU(UKAIIMOHHOW N3MEHYMBOCTU

HacnencrBeHHas, WM TE€HOTHNMYECKas, HM3MEHYMBOCTb. KomOMHaTHBHas
M3MEHYMBOCTh. Meilo3 M TOoJoBOM Hpolecc — OCHOBAa KOMOWHATHUBHOW
W3MEHYMBOCTH. MyTalmoHHass W3MEHUYMBOCTh. Kitaccudukanus MyTainuid:
TE€HHBIE XPOMOCOMHBIE, TEHOMHBIE. HacToTa U IpUYUHBI MyTanuil. MyTrareHHble
(dakTopbl. 3aKOH TOMOJIOTHYECKUX DPSAIOB B HACJIEACTBEHHOW HM3MEHUYHBOCTH

H.U. BaBuiioBa

I'enetuka uenmoBeka. Kapuorun dyenoBeka. OCHOBHBIE METONIbI TE€HETHUKH
YeJI0BEKA: reHeaJIoTHICCKU, ONM3HEIOBBIH, IIUTOr€HETHYECKHH,
OMOXMMHUYECKHIA, MOJEKYyIspHO-TeHeTndeckuil. COBpeMEHHOE Ompe/esieHHe
TE€HOTHIA: TOJJHOTEHOMHOE CEKBEHHPOBAHUE, TCHOTUIIUPOBAHUE, B TOM YHCIIE C
noMorneto [II[P-ananm3a. HacrencrBenHnple 3a0o0ieBaHUS YelOBEKa: TCHHBIC

00se3Hu, O0JIE3HH C HACJIECTBEHHON MPeIpacioIokKEeHHOCThI0, XPOMOCOMHbBIE




7.1

7.2

7.3

11 KIIACC

6one3nn. CoMaTHUECKUE W TEHEpaTHBHbIE MyTalMd. [IpUHIMIIBI 370POBOTO
o0Opa3a KHW3HHM, AWATHOCTUKH, NPO(PUIAKTHKH U JICYEHUS TCHETUYECKUX
00e3HeH. Menuko-reHeTHYECKOe KOHCYJIbTUPOBAHHUE. 3HaueHue
MEIMIMHCKOW TI'€HETHMKH B MPEAOTBPAILECHUU U JICYCHUHU TIE€HETHYECKUX

3a00JIeBaHU YeI0BeKa
Cenexuus opranu3MoB. OCHOBBI OMOTEXHOJIOTUU

Cenekiusi Kak Hayka MU Tpolecc. 3apOoXACHUE CENEKIMU U JTOMECTHUKAIIMS.
Yuyenne H.M. BapwimoBa o0 MEHTpax MPOUCXOXKICHHUS M MHOT000pa3us
KYJIBbTYPHBIX pacTeHui. L{eHTpbI MpoucX oK aeHHs JOMAITHUX KUBOTHBIX. CopT,
opo/ia, ITaMM

CoBpeMeHHBIE METOJIbI CENICKIIMU. MacCoBbIi U MHAMBUIYAJIbHBIH OTOOpPHI B
CEJIeKLIUU pacTEHUW U KUBOTHBIX. OlLIEHKa 3KcTepbepa. Bian3kopoacTBEHHOE
ckpemmBanne — HHOpuAWHT. Yuctas nuaus. CKpPEIIMBAHUE YUCTHIX JTHHHM.
I'ereposuc, wiu rubpugHas cuina. HepoactBeHHOE CKpelliuBaHue — ayTOPUANHT.
Otpanénnas rubpuguzanus u e€ ycrnexu. McKyccTBEHHBI MyTareHes u
MOJyYeHUE MOJIUIUIONIOB. JIOCTHXKEHUSI CEeNEeKIMH pPACTEeHUH, >KUBOTHBIX U

MHUKPOOPTraHU3MOB

buortexHonoruss kak oTpacib NpPOoU3BOJACTBA. ['€HHas HHXKeHepus. OTarbl
co3nanus pexomOunantHo JIHK wu Tpancrennsix opranusmon. Kierounas
unxeHepus. Kilerounele KynbTypbl. MUKpPOKJIOHAIBHOE  Pa3MHOKEHHE
pacrennii. KioHHMpoBaHHME BBICOKOIIPOLYKTHBHBIX CEJIBCKOXO3SIMCTBEHHBIX
OpraHU3MOB. DKoOJIOTUYeCKue W 3tudeckue npodiemsl. MO — reHernuecku

MOAU(PUIIPOBAHHBIE OPTAHU3MBbI

Kon

11

IIpoBepsiemMblii 31eMeHT cOAepPKaAHUSA

DBONIOIMOHHAs OMOJIOTHS

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CupnerenbctBa sBoitouuu. [lageoHTonmornyeckue: MOCIEAOBATEIBHOCTh
MOSIBJICHUS] BUJIOB B TMaJ€OHTOJIOIMYECKOW JIETOMHCH, MEPEXOIHbIE (OPMBI.
buoreorpaduueckue: cxonctBo M paznuuue (ayH u ¢GIOp MaTepUKOB H
OCTPOBOB. DMOpPHOJIOTHYECKHE: CXOJACTBA M pa3iIuyMs SMOPHUOHOB Pa3HBIX
BUI0B IIO3BOHOYHBIX. CpaBHI/ITeHLHO-aHaTOMquCKHeZ T'OMOJIOTUYHBIC,

AHaJIOTUYHBIC, PYAUMCHTApPHLBIC OpTaHBkI, aTaBHU3MBbI. MoneKmepHo-




1.2

OHMOXHMUYECKHE: CXO0ACTBO MECXAaHU3MOB HAaACJICACTBECHHOCTH MW OCHOBHBIX

MeTabOIMUECKUX MYTEH Y BCEX OpraHU3MOB

OpomonionHast  teopusi Y. [apBuna. I[lpeanocbuikd  BO3SHUKHOBEHHS
JapBUHM3MA. J[BIKyIME CHIIBI ABOJIOLMU BUAOB 1o JlapBuHy (M30bITOYHOE
Pa3MHOXEHHE IPU OIPAHUYEHHOCTH PECYPCOB, HEONPEACIEHHAS U3MEHUUBOCTD,

O0opn0a 3a cylecTBOBaHUE, ECTECTBEHHBIN 0TOOD)

13

14

Cunrernueckass Teopus dBomomuu (CTD) u OCHOBHBIE €€ TIOJIOKCHHSI.

MI/IKpOBBOJHOI_[I/ISI. HOHYJISII_[I/ISI KakK ¢IrMHKuIa BUaa U 3BOJIFOIIUA

JBwxkyue cuibl (PakTopbl) SBOJMIOUMU BHAOB B Hpupoae. MyTanMoOHHBII
nporecc U KOMOMHATUBHAsE U3MEHYMBOCTh. lonmynsioHHble BOJIHBL U apeid
redoB. M3omnsanus u murpanus. EcrecTBeHHbIN 0TOOp — HaNpaBsonMi GpakTop
sBOIOLIMU. POPMBI €CTECTBEHHOT'0 0TOOPA.

[TprcnocoOIeHHOCTh OpPraHM3MOB Kak pe3yibTaT HBoitonuu. [Ipumepst
PUCIIOCOOTIEHUH Y OpraHu3MoB. ApoMOp(O3bl U UAMOAANTALINY.

Bun wu  BugooOpasoBanme. Kpurepum Buma. OcHOBHBIE  (OPMBI

BI/I,I[OO6pa3OBaHI/IHI reorpacbnqecxoe, 9KOJIOTHYCCKOC

1.5

MakpoosBomrorsi.  PopMbl  3BOMONMK:  (QUIIETHYECKAsi, JWBEPreHTHAs,

KOHBCPI'CHTHAA, I1apaljiCIbHasd. HCOGpElTI/IMOCTB 3BOJIFOIIUH

Bo3nukHoBeHUE U Pa3BHUTHUC )KU3HU HA 3emie

2.1

JloHay4yHBI€ MPENCTABICHUA O 3apOXKICHUM >KU3HU. HaydHble rumoressl
BO3HMKHOBEHHUS JKM3HM Ha 3emiie: abMOoreHe3 W MNaHcnepMus. XHUMHYEecKas
IBOJIIOLMSL. OKCIEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOW 3BOJIOLUH.
Havanphblie atanel Ouonornyeckoil 3pomtonuu. I'unoresa PHK-mupa. IlepBbie

KJIICTKHU 1 UX DBOJIOLHA. (DOPMI/IpOBaHI/Ie OCHOBHBIX I'pYIIII ’)XKUBBIX OPraHU3MOB

2.2

PasButue xu3nu Ha 3emie mo spam u nepuonam. Karapxeil. Apxeiickas u
npotepo3oiickas apbl. [laneosoiickas spa u €€ mepuoaAbl: KEeMOPHIMCKUH,
OPIOBUKCKHW, CWIYPUHUCKUW, JI€BOHCKUH, KAaMEHHOYIOJIbHBIM, IEPMCKUM.
Me3so30lickas 3pa 1 €€ MepruoIbl: TPUACOBIN, FOPCKUA, MEJIOBOM.

KaitHo3zoiickas »3pa u €€ TepuoJbl: MaJCOre€HOBBIM, HEOTCHOBBIH,
AHTPOMOTCHOBBIN. XapaKTEPUCTHUKA KJIMMaTa M TE€OJOTHYECKUX MPOLECCOB.
OCHOBHBIE 3TaIlbl BOJIOIUU PACTUTEILHOTO U JKUBOTHOTO MUPa. ApOMOP(O3bI
Yy pacTeHUil W >KUBOTHBIX. [losiBIEHHE, pacuBET U BBIMUPAHUE TPYMIT HKUBBIX

OpraHnu3MoB

2.3

Cucrema OpraHu4eCKOro Mupa KakK OTPaKCHUC 3SBOJIIOINHU. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIIBI OPTaHU3MOB




2.4

2.5

DBOJIIOLMS 4YeJIOBEeKa. AHTPOMOJIOTUs KaK Hayka. PazBuTue mpeactaBieHU O
MPOUCXOXKACHUM uejoBeKa. MeTonbl u3ydeHus: aHtpomnorenesa. CxoJcTBa u
pa3nuuus YeloBeKa U )KMBOTHBIX. CUCTEMATUUYECKOE MOJIOKEHHE YeJIOBEKa.

JBwxymiue cwibl (hakTopsl) aHTpororeHe3a. HacnenctBeHHas N3MEHYHBOCTD U
€CTeCTBEHHBIH 0TOOp. OOIecTBeHHBIM 00pa3 XWU3HHM, W3TOTOBJICHUE OPYIUI

TPY/a, MBILIJICHUE, PEUYb

OcCHOBHBIE CTaJMM U BETBU HBOJIIOIMU YEJIOBEKA: aBCTPAJOMUTEKH, YUeroBek
yMenbid, YenoBek mnpsmoxondmuii, YenoBek HeaHIepTaabCKuid, YenoBek
pazyMHbIii. Haxo/Iku MCKOIMaeMbIX OCTAaHKOB, BpEMs CYIIECTBOBaHUs, 00JIaCTh

pacnpocTpaHeHus, 00bEM rOJIOBHOIO MO3ra, 00pa3 KHU3HU, OPYAHS

2.6

Yenoeueckue packl. OCHOBHbIE 0OJIbILINE pachl: €BpOINEOnIHas (eBpa3uiickas),
HErpo-aBCTpaJIONHAs  (9KBaTOpHalibHAasl),  MOHIOJIOMJHAs  (a3MaTCKoO-
amepuKaHckas). UepTsl NpUCIOCOOIEHHOCTH MPEICTaBUTENEH 4YelT0BEYECKUX
pac K YCIOBUSIM cyliecTBoBaHMs. EnuHCTBO denoBedeckux pac. Kputuka

pacusma

OpranusMbl 1 OKpyXxKaromias cpeaa

3.1

3.2

3.3

3.4

DKoJorus Kak Hayka. 3aladyd U pa3felibl SKOJIOTMH. MeToabl 3KOJIOIMYeCKUX
UCCIeNOBaHUi.  DKoioruyeckoe  MupoBo33peHue.  Cpenbl  OOMTaHHS

OpraHnu3MoOB: BOJHAsA, HA3CMHO-BO3JyIIIHAsA, [IOUYBCHHAsA, BHYTPUOPraHU3MCHHAA

Okonoruueckue ¢akropbl. Knaccudukanus skojgorndeckux — (akToOpoB:
abuoTtuyeckre, OMOTHYECKHE W AaHTPONOreHHble. JIeHCTBUE HSKOJIOTHYECKUX

(hakTOpPOB HA OPTaHU3MBI

AbGunotnyeckue (GakTophl: CBET, TeMIepaTypa, BJIaXHOCTb. POTONEPUOAN3M.
[IpucnocoOnenus OpraHu3MoB K JEHCTBHIO aOMOTHYECKHX (HaKTOPOB.

buonornueckue puTMsl

buotnueckue ¢pakropsl. Buasl OMOTHYECKUX B3aUMOJIEHCTBUIN: KOHKYPEHIINS,
XMIIHUYECTBO, Mapa3uTH3M, MYTyalu3M, KOMMeEHCalu3M (Haxj1eOHUYEeCTBO,
KBapTHUPAHTCTBO), aMEHCAJIM3M, HEUTpaiu3M. 3HAYCHHE OHOTHUYECKHUX

B3aUMOJCHCTBUM JJIsI CYIICCTBOBAHUSA OPraHU3MOB B IIPUPOJHBIX COOGH.[CCTBB.X

3.5

OKOJIOTUYECKHE XapPaKTCPUCTUKHU MOITYJIAINH. OcHOBHBIC IIOKa3aTCJIn
MOmyJIaquu: YHUCICHHOCTb, IJIOTHOCTB, POXKIAEMOCTb, CMEPTHOCTH, IMMPUPOCT,

MUrpamnus. I[I/IHaMI/IKa YHUCJIICHHOCTHU IMOITYJIAIUNA U eé peryisusa

COO6III€CTB3 1 3KOJIOTUYECKUEC CUCTEMBI




4.1

CoobmecTBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OWOIIEHO3a: BHIOBas,
MPOCTPAHCTBEHHAsA, Tpoduueckas (mumieBas). Bumsl-momuHanTel. CBsi3u B

onoleHo3e

4.2

Okojoruueckue cucrembl (3kocucteMsl). [lonsitue 00 oSkocucreme u
onoreorieHo3e. DYHKIMOHAIBHBIE KOMIIOHEHTBI JKOCHCTEMBI: MPOIYIEHTHI,
KOHCYMEHTBI, peaylueHThl. KpyroBopoT BelIeCTB U MOTOK SHEPruud B
skocucteme. Tpoduyeckue (MHUIEBHIE) YPOBHU SKOCUCTEMBI. [IuIeBkIie enu u
cetu. OcCHOBHBIE TIOKa3aTeId JKOCHCTEMbI: Ouomacca, MPOAYKIIHA.
DKOJOTUYECKHE MUPAMHUJIBI: TTPOIYKIIMH, YHCIEHHOCTH, Onomacchl. CBolcTBa

OKOCHUCTEM: YCTOﬁqHBOCTB, caMoperyranusAa, pa3BuTUc. CYKHCCCI/IH

4.3

4.4

4.5

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03EP U PEK. IKOCUCTEMA XBOMHOIO MIIH
LIMPOKOJIMCTBEHHOTO Jieca.

AHTPONIOTEHHBIE ~ JKOCUCTEMBI.  ATPOIKOCUCTEMBL.  YPOOIKOCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopasnoobpazue kak QakTop ycToHumBocTH dKocucTeM. CoxpaHeHHe

OHMOJIOTMYECKOTr0 pa3HooOpasus Ha 3emiie

VYuenue B.M. Bepnanckoro o Oumoctepe. I'panumbl, coctaB W CTPYyKTypa
o6uocdepsl. XKupoe BemectBo u ero pynkuuu. OcodeHHocTH OHOchepsl Kak
ri100anpHOM 3KocHcTeMbl. JlMHaAMHuUecKoe paBHOBECHE M OOpaTHasi CBS3b B
6uocdepe. KpyroBopoTsl BelecTB M OMOr€OXMMHYECKUE LUKIBI 3JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMOCcPepbl. OCHOBHBIE OMOMBI CYIITH

YenoseuecTBO B Onochepe 3emin. AHTpOTOTeHHbIE U3MEHEHHs B Ouocdepe.
['oGanbHBIE SKOTOTUYECKHUE TPOOIIEMBI.
OcHOBa palMOHAIBHOTO YIOPAaBIEHUS TNPUPOAHBIMU pecypcamMH U HX

ucnosyib3oBaHue. JlocTrkeHus: OMOJIOTHH U OXpaHa MPUPOAbI




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

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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