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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mHporpaMmbl MO OHOJIOTUM TEOPETUYECKYIO OCHOBY LIS
OTpEJEICHHUs] TMOAXO0J0B K (POPMUPOBAHUIO COJEPNKAHUS Y4eOHOro MpeameTa
«buonorusn»  coctaBwiM: KoHUentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJNEH, ColIepKaHUs, pPE3yJbTaToB OOyYEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX LENIX U
OPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHETro
oOmrero oopazoBanus B Poccuiickoit denepaiinu, a Takke MoJ0KEeHUS O cielupuke
Ouonoruu, €€ 3HAYEHWU B TIO3HAHUM HKUBOM TMPUPOJbI U O0EcCrneYeHuu
CYILLECTBOBAHMSI YeJIOBEYECKOro o01miecTBa. COrjlacHO Ha3BaHHBIM IOJIOKEHHSIM,
OIpeieNIEHbl OCHOBHBIEC (DYHKIIMK IPOrpaMMBI 110 OMOJIOTUHU U €€ CTPYKTYpA.

[TporpamMma o 61o0TrUM 1AaET NPEACTABIEHUE O LENIX, 00 001Iel cTpaTeruu
OoOy4eHHMs, BOCIUTAaHUA U Pa3BUTHS, OOYYAIOIIUXCSA CPEICTBAMH Yy4e€OHOTO
npeamera «buonorus», onpenenser o0s3aTeNbHOE MPEIMETHOE COJIEP)KAHUE, €T0
CTPYKTYpY, pacmpeleieHue 1o pas3iesaM W TeMaM, PEKOMEHIYyEeMYIO
NOCJIEI0BATEIBHOCTh U3yUEHUSI YUEOHOTO MaTepuaia ¢ y4éTOM MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX CBS3€M, JIOTUKK 0Opa30BaTEIbHOIO IPOLIECCa, BO3PACTHBIX
0COOEHHOCTEN 00yYaroIUXCs.

B nmporpamme o OnosIoruu TakyKe yUUTHIBAIOTCS TPEOOBAHMS K IIIAHUPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM W TMPEIMETHBIM pe3yjbTaTaM oO0ydeHUus B
hopMUpOBaHUH OCHOBHBIX BUIOB y4eOHO-TI03HABATEILHOM
NeATEeTbHOCTH/YUEOHBIX JIEUCTBUM, OOYy4YalomMXCS IO OCBOEHUIO COJCpPIKAHUS
OMOJOTNYECKOr0 00pa30BaHMS.

B nporpamme no ouosnoruu (10—11 kmaccel, 0a30BbIil YpOBEHB) peaIM30BaH
OPUHLIMII TPEEMCTBEHHOCTH B HU3yYE€HUU Ouoyioruu, Onaronmapsi 4emy B Hel
MPOCMATPUBACTCS HAMPABICHHOCTh HAa Pa3BUTHE 3HAHWM, CBS3AHHBIX C
bopMHpOBaHHEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHHUS,  LEHHOCTHBIX
OpUEHTAUMN JIMYHOCTH, SKOJIOTUYECKOTO MBILUICHUS, IPEACTABICHUN O 3J0POBOM
oOpasze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKpY>Kalollled MNpHUPOJIHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHHEeM OOIEOMOIOTUUECKUX TEOpUH, a TakKe 3HAHUU O
CTPOCHHMH KMBBIX CHUCTEM PA3HOTO paHra M CyIIHOCTH OCHOBHBIX NMPOTEKAIOIIUX B
HUX MPOIIECCOB B MPOrpaMMme MO OMOJIOTMH YAENEHO BHUMaHHUE HCIOJIb30BAHUIO
MOJTyYEHHBIX 3HAHWNA B MOBCEAHEBHOMN JKU3HU JJISl PEIICHUS MPUKIAIHBIX 337a4, B
TOM 4HKcie: NPOoPUIAKTUKMA HACIEICTBEHHBIX 3a00JIeBaHUN YellOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBAHUSA, 000CHOBAHUS SKOJOTHUECKH IEI1€CO000Pa3HOro
MOBEACHUS B OKPYKAIOWIIEW NPUPOJHON CpEele, aHAIU3a BIMSHUS XO3SIMCTBEHHOU
NESATEIbHOCTH YEJIOBEKA Ha COCTOSIHUE MPUPOJIHBIX U UCKYCCTBEHHBIX 3KOCHCTEM.
VYcunenue BHHMMaHHMS K MPUKIATHON HAMpaBiICHHOCTH Y4YEOHOro mpeaMera
«buonorusy NpoAUKTOBaHO HEOOXOJUMOCTBIO OOECTIEUeHHUs YCIIOBUH [Tl pELICHHUS



OJTHOM M3 aKTyaJIbHBIX 33Ja4 LIKOJBHOTO OMOJIOTUYECKOTO 00pa30BaHuUsl, KOTOPas
npeanonaraet (GOpMUPOBaHUE y OOYYAIOMIMXCS CIOCOOHOCTH aJanTHPOBATHCS K
VU3MEHEHUSIM JUHAMHUYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO MUPA.

buonorust Ha ypoBHE cpeaHero o0mero oOpa3oBaHHUS 3aHUMAET Ba)KHOE
mecto. OHa oOecreunBaeT (OPMHUPOBAHUE Y OOYHAIOIIMXCS IPEICTABICHUN O
HAYyYHOW KapTHHE MHUpPa, PAacIIUpseT U 0000IIaeT 3HaHUS O >KUBOW MpUpOJE, €€
OTJINYMTENIbHBIX TMPU3HAKAX — YPOBHEBOW OPraHHU3allMA W 3BOJIIOLUHU, CO3HAET
yCIOBUSL  JJIA:  TO3HAHUS  3aKOHOB  JKMBOM  mpupoasl, (OPMUPOBAHUSA
(YHKIIMOHAJIBHOW TPAaMOTHOCTH, HAaBBIKOB 3/I0pPOBOTO M 0e€30macHOro obpasa
YKU3HU, DKOJIOTUYECKOT0 MBIIIJIEHUs, ICHHOCTHOI'O OTHOLIEHUS K KUBOW IPUPOJE
1 YEJIOBEKY.

bonbiioe 3HaueHre OMONIOTUsl UMEET TAKXKE JIJISl PEIICHUs] BOCIUTATENbHBIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHMsA,  COLUAIM3ALMU
oOyuatomuxcs. M3yuenue 6uoiaoruu o0ecrneurnBaeT ycioBus s (GOpMUPOBAHMUS
WHTEJUIEKTYaJbHbIX, KOMMYHHUKAallMOHHBIX W HMH(POPMALMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJbTYpbI, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUM C
MPEACTABICHUSIMH U3 IPYTUX YUEOHBIX IPEAMETOB, B YACTHOCTH, (PU3UKU, XUMHUU U
reorpaduu. Has3BaHHBIE NOJIOKEHUS O NpeJHA3HAYCHUM Y4eOHOro MpeaMera
«buonorus» cocraBUJIM OCHOBY Ui ONPEICNICHUS NOIXOJOB K OTOOpY H
CTPYKTYPUPOBAHUIO €T0 COAEpKaHUs, TMPEICTABICHHOTO B NpOrpaMMe IO
OHOJIOTUH.

Otb6op coxepxkanusa ydeOHOro mpeamera «buonorus» Ha 0a30BOM YypOBHE
OCYIIECTBIEH C TO3ULMH KyJIbTypocOOOpa3HOTO MOJIX0Ja, 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 TPaKTHUeCKoN aestenbHOCTH. Ocoboe MECTO B 3TOM cucTeMe 3HAaHUN
3aHUMAIOT 3JIEMEHTBI COACPKAHUSI, KOTOPBIE CIyaT OCHOBOM At pOpMUpPOBaHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHH3aluu
OMOJOrNYeCKOro 00pa3oBaHMUs.

CTpykTypupoBaHHe cOAepX)aHUs y4yeOHOro Marepuajga B IPOTrpaMMe I10
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»
BBIJICTICHBI CIICIYIOIINE COAEPKATENbHbIE JIMHUU: «bHONorus Kak Hayka. Meronasl
Hay4yHOro mo3HaHus», «KneTka kak Ouomoruueckas cucrema», «OpraHu3m Kak
ouonoruueckas cucreMa», «CucreMa M MHOTo0Opa3ne OpPraHuYecKOro MHUpay,
«OBONIOLMS KUBON PUPOJBD», « IKOCUCTEMBI U IPUCYIIUE UM 3aKOHOMEPHOCTH.



Llenp u3yuenuss yueOHoro mpeamera «buomorus» Ha 06a30BOM YpPOBHE —
OBIAJICHHUE  OOYYalOUIMMHCS  3HAaHUSAMHU O  CTPYKTYpHO-(YHKIIMOHATHHON
OpraHM3allMd >KUBBIX CHCTEM PAa3HOTO paHra M MNPUOOpPETeHHE YMEHHM
WCIIOJIb30BaTh ATU 3HAHMS JJIA TPAMOTHBIX JACHCTBUN 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 OOYYaIOIMMHCS CHUCTEMbl 3HAaHUH O OUOJOTMYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHaX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPaBHUIIax, CIy>KaIlUX OCHOBOU
JUIst (POPMUPOBAHUSL TIPEICTABICHUN O €CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAYyYHOI'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOEHHOCTSIX JKHUBBIX
CUCTEM Pa3HOr0 YPOBHS OpPraHU3allMH, BBLAAIOUIMXCS OTKPBITHIX U COBPEMEHHBIX
UCCJIEIOBAHUSIX 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;

CTAaHOBJICHHE Yy oOOydJarommxcst oO0meil KyJnbTypbl, (YHKIIMOHAILHOM
I'PaMOTHOCTH, Pa3BUTHE YMEHUHN OOBSCHSATH M OIEHUBATH SBJICHUS OKPY’KAIOIIETO
MHUpa KUBOU MPUPOJIbI HA OCHOBAHUM 3HAHUU U OIBITA, MOJYYEHHBIX MTPU U3YUCHUU
Onooruy;

dbopmupoBaHre Yy OOy4YalOIIMXCA YMEHHM WUIIOCTPUPOBATh 3HAUYCHHE
OMOJOTUYECKUX 3HAHUW B TMPAKTUYECKOW JESITEIIbHOCTH YENOBEKa, Pa3BUTHH
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTUH;

BOCIIUTaHUE YOEXKAEHHOCTH B BO3MOKHOCTH TMO3HAHUS YEJTOBEKOM >KHBOM
MPUPOJIbI, HEOOXOIUMOCTU OEPEIKHOTO OTHOUIEHHUS K HEl, COOTI0OICHUS] DTUYECKUX
HOPM IIpU MIPOBEECHUHN OMOJIOTUYECKUX UCCIIeI0BaHUM;

OCO3HAHHWE IICHHOCTU OWOJIOTMYECKUX 3HAHUW JUIsl TIOBBIMIECHUS YPOBHS
HKOJIOTUYECKOMN KYJIbTYpbI, 411 (POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUM U YMEHUN B TOBCEAHEBHOM KU3HU TS
OLICHKH TOCJIE/ICTBUI CBOEH JESITEIbHOCTH MO OTHOUIEHHUIO K OKPYXKAIOIEn cpejie,
COOCTBEHHOMY 3/I0pPOBBIO, OOOCHOBaHWE W COOJIIOJCHHE Mep MPOPUIAKTUKH
3a00JIeBaHU.

B cucreme cpennero oOuiero oOpaszoBanusi «buosorus», uydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OO0s3aTENIbHBIM YYEOHBIM MPEIMETOM, BXOASIIMM B
COCTaB MpeaAMETHOI o0nacTh « ECTeCTBEHHO-HAYyUYHBIE PEIMETHI.

Jlst m3ydennsi 6uoaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero oopa3oBaHus
otBoauTCs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heaento), B 11 kimacce — 34 yaca
(1 yac B HenemO).



COAEPXKXAHUE OBYUEHUA
10 KITACC

Tema 1. buoJsiorusi Kak HaykKa.

buonorus kak Hayka. CBsi3b OMOJIOTUM C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMM HayKamu, (puiiocoueit, STUKON, SCTETUKON U MPaABOM.
Ponb Ononoruun B popMUpPOBAHUYU COBPEMEHHON HAy4YHOM KapTHUHBI Mupa. Cuctema
OMOJIOTMYECKHUX HAYK.

Metoabl TO3HAHUS KUBOUW MPUPOIbI (HAOII0IEHHE, SKCIIEPUMEHT, ONMCAHHUE,
U3MepeHue, KilacCupUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKass 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

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

JlaGopaTopHblie 1 NpaKkTHYeCKHe PadoThI:

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

Tema 2. 7KuBble cucTeMbl U UX OPraHU3alMs.

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

CpoiicTBa OMOCHCTEM U MX pa3HOOOpasue. YPOBHU OpraHU3aIii OMOCUCTEM:
MOJICKYJISIDHBIN, KJIETOYHBIA, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJSIIUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0IeHOTUYECKU ), OMOCEepHBIA.

JdeMoHCTpaum:

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

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHAUYECKUM COCTaB KIIETKA. XHMHUYECKUE BJIEMEHTBHI: MaKpOSJIEMEHTHI,
MHUKPO3JIEMEHThI. Bo/ia 1 MUHEpaibHbIE BEIIECTBA.

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

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

depmeHTHI — OnoJoTuYecKue Katanm3aTopsl. CTpoeHue pepMeHTa: aKTHBHBIH
neHTp, cyoctpatHas cnenuduyaHocTh. Kodepmentsl. Burtamunbl. Otimuuns
(GbepMEHTOB OT HEOPTraHUYECKUX KATaIu3aTOPOB.



VYrieBobl: MOHOCAXapubI (TII0K03a, pr003a 1 1e30KCUpr003a), TUcaxapuabl
(caxapo3a, JlakTo3a) MW TOJHMCaxapulbl (Kpaxmaji, TJUKOreH, IEeJUII0I03a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduiabHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
yTJ€BOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykneormaer — MoOHOMEpHI
HyKIeMHOBBIX KUCIOT. Ctpoenue u pynkiuu JAHK. Ctpoenne u ¢pynxnun PHK.
Bunael PHK. AT®: ctpoenue u GyHKIIHIH.

[{uTosnorus — Hayka o kierke. KnerouHas Teopus — npuMep B3auMOJIEUCTBUS
ujei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUEHUS KIIETKH.

Krertka kak nenaoctHas xkuas cucrema. OO01e npru3Haky KJIETOK: 3aMKHYyTast
HapykHas MmemOpana, moiekynbl JIHK kak renermdeckuit ammapar, cucrema
CUHTE3a Oerka.

Tunel KJIETOK: JyKapuoTHYecKas U mpokapuotuyeckasd. OcoOEHHOCTH
CTpPOEHUsI MPOKapHOTUYECKON KieTku. KnerouHnas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMS PACTUTEIIBHOM, >XKUBOTHOU U
IrpUOHOM KJIETKHU.

[IoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TITMKOKAIUKC, UX
¢bynkuuu. [1nazmarnueckas memOpana, e€ ceoiicTBa U PyHkiuu. LluTomnasma u eé
opranouisl. OnHoMmemOpanHbie opranounbl kietku: OIIC, ammapar [Nosbmxku,
an30coMbl. [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoxxknenne MUTOXOHApWM u TwiacTua. Bunbl mmactun. HememOpannbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTpP, UEHTPUOJIH, PECHUYKH,
KryTUKH. DYHKIMHM OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynaropHslid 1IeHTp kieTku. CTpoeHue saapa: saepHas o000JI0UKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BELIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. Jleenryk, P. I'ykx, T. llIBann, M. lIneinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yuikunc, P. ®pauknun, K. M. bap.

Junarpammel: «Pacnpenenenne XMuMHYECKUX 3JIEMEHTOB B HEXKUBOW ITPUPOIELY,
«PacrpeneneHrne XuMUYECKUX 3JIEMEHTOB B dKUBOW MIPUPOJILH.

Tabmuubl u cxembl: «llepuoanyeckass Tabnuia XMMHUYECKUX SJIEMEHTOBY,
«CTpoeHue MOJIeKyJIbl BOJIbI», «brocunTes 0enka», « CTpoeHue MOJIeKyJIbl OeKay,
«Ctpoenne pepmentay, «Hyknennobsie kucnotel. JJHK», «CtpoeHne momnexybl
AT®», «CtpoeHne 3yKapuOTHUYECKON KIETKN», «CTpOeHHE >KMBOTHOM KIIETKHY,
«CTpoeHrEe pACTUTENBbHOM KIETKW», «CTpoeHHe MNPOKAPUOTUYECKON KIIETKWY,
«CTpoeHue sipa KIETKN», « Y TIeBOAbD), «JIMmuasD.



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl MPOBEICHUS
HAOJIOICHUM, W3MEPEHHM, SKCIEPUMEHTOB, MHUKPONIpPEMapaThl PaCTUTEIHHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJIUTUYECKOW aAKTHUBHOCTU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajiasbl)y.

Jlabopatopuass pabora Ne 2. «/3ydyeHuwe CTpOCHHS KICTOK pPACTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’/KusHenesATeIbHOCTb KJICTKH.

OOMeH BENIeCTB, WU METa00IN3M. ACCUMUIIALMS (TUTACTUYECKUM OOMEH) U
JUCCUMWIAIUA (PHEpreTuueckuii OOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUM B TMOHUMAHUU
MeTabor3ma.

Tunbel oOMeHa BelecTB: aBTOTPOQHBIN U reTepoTpodHbIi. Ponbk hepMeHTOB B
OOMEHE BEILIECTB U MPEBPAIICHUH 3HEPTUH B KIIETKE.

®ortocunTe3. CBeroBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
dbotocunteza. dpdexTuBHOCTL PoTOCHMHTE3a. 3HAUCHHE (HOTOCHUHTE3A JIs KUZHU
Ha 3emsie. Biausinue ycioBuii cpeqbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIICHUS €TI0
MPOJAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUM.

XeMOCHHTEe3. XE€MOCUHTE3UPYIOIINEe OaKkTepuu. 3HAYEHUE XEMOCUHTE3a IS
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KjeTke. PaciiernieHue BeecTB, BBIJCICHHUE U
aKKyMYJIMPOBAaHHE SHEPTUU B KIJIETKE. DTarbl JHEPreTUIECKOT0 OOMeHa. [ mukomms3.
bpoxxenne u ero Buubl. KuciaopoiHoe OKHUCIEHHE, WM KJIETOYHOE JbIXaHHUE.
OxucnurensHoe GocopunrpoBanne. IPHEeKTUBHOCTh FHEPIrETUIECKOTO OOMEHA.

Peakumm wmatpuuyHoro cuHTe3a. [eHermueckas wuHpopmanus u JIHK.
Peanuzanus reHetudeckoil uHpoOpManuu B KIETKE. | @HETHYECKHH KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Marpuusblii cuaTe3 PHK. Tpancnsuus — Guocunres
Ooenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuUHOKUCIOT. Posib pubGocom B
OounocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUPYCHI. MicTopust oTkpeiTus Bupycos (/1. U.
WBanoBckuit). OCOOCHHOCTM CTPOCHHMSI ¥ KMU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesHu pacTeHui, JKUBOTHBIX M YEJIIOBEKA, BBI3bIBAEMbIC
Bupycamu. Bupyc ummynoneduiura yenoseka (BMIY) — BozOyautens CIIM/a.
OOpatHast ~ TpaHCKpHUIIIIMSA, peBepTaza W uHTerpaza.  lIpodunakruka
pacrnpocTpaHEHHs] BUPYCHBIX 3a00JI€BaHUIA.

JlemoHcTpanum:

[Toptpetsl: H. K. Konbuos, . U. UBanosckuii, K. A. Tumupsizes.



Tabmuupbr u cxembl: «Tunbel nmutanusy, «Metabomuzmy, «MUTOXOHAPHUIY,
«OHepreTnyeckuii oomMen», «Xijopomact», «Dorocunres», «Crpoenue JIHK»,
«CtpoeHre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTndaeckuit Koy,
«Bupyce», «bakrepuodarn», «Crpoenune u xuzHeHHbd nukia Bupyca CIIN/a,
oaktepuodaray, «Permmukarus JJTHK».

Oo0opynoBanue: monenu-anmnkauun «Yasoenue JIHK u Tpanckpunuums»,
«buocunTes 6enka», «CTpoeHne KIETKn», Mojenb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJIbHOE Pa3BUTHE OPTAHU3MOB.

KieTouHbl 1UKJ, WU JKU3HEHHBIM LUKI KiIeTku. MHTepdaza u Mutos.
[Tpoueccel, mporekatromue B uHTepdaze. Pemnukanus — peakuus MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI HabOp — KapHOTHIIL
JunnmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[[MTOJIOrMYECKUE OCHOBBI  Pa3sMHOKEHHS M  UHIAUBUIAYAJIBHOIO  Pa3BUTHUSA
OpraHU3MOB.

Henenne knetkn — muto3. Cragum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYEeCKuid CMBICT MUTO3A.

[Iporpammupyemast rubGenb KIETKU — arnomnTo3.

®opMbl pa3MHOKEHUSI OPraHU3MOB: Oecroyioe U nosnoBoe. Bunabl Oecnonoro
Pa3MHOXEHUS: JEJICHHE HAJBOE, II0YKOBAHWE OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OpPTraHU3MOB, €r0 3HAYEHUE JUIS CEJIEKIUU.

[TosoBO€ pazMHOKEHUE, €TO OTIIMNYHS OT OECIOJIOTO.

Meiio3. Cranuun meio3a. Ilpoueccsl, nmpoucxonsdinne Ha CTagusxX Meiosa.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIIOrMYECKUMH CMBICT H
3Ha4YEHUE Meno3a.

["ameTorenes — mnpouecc 0O0pa3oBaHUs MOJOBBIX KJIETOK Yy KUBOTHBIX.
[TonoBBIe >Kee3bl: CEMEHHUKM U SUYHUKU. OOpa3oBaHWE W pa3BUTHE IOJIOBBIX
KJIIETOK — TaMeT (CIepMaro30ui, SIMIEKIETKAa) — CIHEepPMATOre€HE3 M OBOIEHES.
OCOOEHHOCTH CTpPOEHMS SWILEKIETOK U crepMaTo30uaoB. OmIogoTBOpEHUE.
[Taprenorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpHUOHAIBHOE  pa3BUTHE
(oMOpuorenes). Dtanbl SMOPUOHAIBHOTO Pa3BUTUSL Y MO3BOHOUYHBIX >KUBOTHBIX:
npobiieHue, racTpyisuusi, opraHoreHe3. IloctamOpuonanbHOoe pasButue. TuUIbI
NOCTAIMOPHUOHAIBHOTO Pa3BUTHS: MpAMOE, HemnpsMoe (IMYMHOYHOE). BnusHue
Cpellbl Ha pa3BUTHE OPraHMW3MOB, (PAKTOPHI, CIOCOOHBIE BBI3BIBATH BPOKIEHHBIE
YpOICTBa.

Poct u pasButne pacreHuil. OHTOr€HE3 LIBETKOBOIO PACTEHHS: CTPOCHHE
CEMEHHU, CTA/INM PA3BUTHS.

JdeMoHCcTpanuu:



Tabmumpt 1 cxembl: «Dopmbl pa3MHOXKEHHUS OpPraHU3MOBY», «/[BoitHOE
OIUIOJIOTBOPEHUE y UBETKOBBIX pacTeHui», «BereratTuBHOE pa3MHOKEHUE
pacteHui», «Jlenenne kieTku Oaktepuity, «CTpOEHUE TIOJOBBIX KIETOKY,
«Ctpoenune xpoMocoMbl», «Knerounsrii mukim», «Pemnmukauus JHK», «Mutos»,
«Meio3y», «IIpsmoe u HEnpsiMoe pa3BUTHEY, «['aMeToreHe3 y MIEKONUTAIOIUX U
yesoBekay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O0opynoBaHue: MUKPOCKOII, MUKpOIpenapaThbl «CriepMaTo301/ 161
MJIEKOIIUTAIOLIETO», «SIMIEeKIeTKa MIEKonuTaromero», «Kapuoknues B KJIETKax
KOpEIlIKa JIyKa», MarHuTHAas MOJEJb-alIUINKauus «J/leleHue KIeTKu», MOJIEIb
JAHK, monenp meTada3zHoi XpoOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmiomeHue mMuTO3a B KJIETKaX KOHYHKA
KOpEILIKA JIyKa HAa TOTOBBIX MUKPOIIPENAPATAX).

JlabopatopHas pabora Ne 4. «/3ydeHue CTpOEHHUS TOJIOBBIX KIIETOK Ha
TOTOBBIX MUKPOTIPENapaTaxj».

Tema 6. HacsieAcTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTUKU. Mictopus pa3BuTus reHeTUKHA. Ponb nuToI0TMA
U OMOpPUOJIOTUM B CTAaHOBJICHMM TE€HETUKU. BKiam pocCHMCKUX U 3apyOeKHBIX
Y4€HBIX B pa3BUTUE TEHETUKU. MeToapl TeHETHKH (THUOPUIAOJOTUYECKUA,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE TI'€HETUYECKUE
noHsATusA. [ 'eHeTn4Yeckasi CHMBOJIMKA, UCMOJIb3yEMasi B CXEMax CKPEIIMBaHUN.

3aKOHOMEpPHOCTH HacJieI0BaHUsl MPHU3HAKOB, YCTAaHOBJIEHHbIE ['. Menaenem.
MonorubpuiHOe CKpellMBaHUEe. 3aKOH €IMHO-00pa3us THOPHUIOB IEPBOTO
nokosneHusd. [IpaBuno qoMuHUpOBaHMs. 3aKOH pACIICIUICHUS IPU3HAKOB. [ nnore3a
YUCTOTHI raMeT. [1oTHOE M HEMOJIHOE TOMUHUPOBAHUE.

JurubpuaHoe  CKpelIMBaHWE. 3aKOH  HE3aBUCHUMOTO  HaCJEJOBaHUS
npu3HakoB.  lluToreHeTMdeckue  OCHOBBI ~ JUTHOPUIIHOTO  CKPEIIUBAHUA.
AHanuzupyouiee ckpeumpanue. Mcnoap30BaHne aHATM3UPYIOLIETO CKPEIIMBaHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CuernnieHHoe HacneaoBaHue npu3HakoB. Pabota T. Moprana 1o cuernjieHHOMY
HAaCJIeIOBaHUIO TeHOB. HapyIieHue clenjieHns reHoB B pe3yJIbTaTe KPOCCUHIOBEpA.

XpOMOCOMHAasi TEOpUsI HACIEACTBCHHOCTH. | €HEeTUYECKHUE KapThl.

['enetuka mosia. XpoMOCOMHOE ONpeAesieHUe moyia. AyTOCOMBI U TMOJIOBBIC
XpoMocOoMbI. ['omMorameTrHsle M TreTeporaMeTHbie oOpraHu3mbl. HacnenoBaHue
MIPU3HAKOB, CLICTJICHHBIX C MOJIOM.

N3meHunBOCTh. BB ”3MEHUNMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponp  cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOIM(PUKAIIMOHHONW U3MEHUYUBOCTH. BaprallMoHHBIN psia M BapuallMOHHAsT KpUBas.
Hopma peakunu npusHaka. KoinuecTBEHHbIE M KauyeCTBEHHBIE NMPU3HAKU U HX
HOpMa peakiuu. CBoCTBa MOAUPUKALIMOHHON N3MEHYHUBOCTH.



HacnenctBenHasi, wim TeHOTHUIUYECKAas, W3MEHUYMBOCTh. KomOuHaTHBHas
U3MEHYMBOCTh. Meio3 W TMOJOBOM MPOIECC — OCHOBA KOMOWHATHBHOMU
M3MEHYMBOCTHA. MyTaImoHHas M3MEHUYNBOCTh. Kitaccudukanust MmyTanuii: TeHHBIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa ¥ Mpu4rHbI MyTaluidi. MyTareHHbie (aKTOPHI.
3aKOH rOMOJIOTHYECKHX PSAOB B HacliencTBeHHOM n3menunBoctu H. Y. BaBuiiosa.

BuesinepHas HaclieICTBEHHOCTh U U3MEHUYUBOCTb.

['enetuka 4yenoBeka. Kapuortumn uenoBeka. OCHOBHBIE METOIbl TEHETUKU
YeJIoBeKa: TeHealorMuecKuil, OJIM3HEIOBbIN, IMTOTC€HETUYECKHUM, OMOXUMUYECKUH,
MOJIEKYISIPHO-TEHETUUECKHIA. CoBpemeHHOE ONpENIEIICHHE r€HOTHUIA!
MOJTHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOIIBIO
[T11{P-anamm3a. HacmencTtBennnsie 3a00JicBaHUS 4YeEJIOBEKAa: T'E€HHBIC OOJIC3HHU,
OOJIE3HH C HACJEACTBEHHOM MpPeIpacroyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
Comarnueckue H TreHepaThBHble MyTauuu. CTBONOBBIE KJIETKHU. [IpuHIUIIBI
3I0POBOT0 00pa3a MKU3HU, TUATHOCTUKHU, MPOPMIAKTUKU U JICUEHUS T€HETUYECKUX
OosiezHel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBaHME. 3HAUCHUE MEIUIIMHCKON
TEHETUKU B MPETOTBPAICHNUN U JICYEHUN FEHETUUECKUX 3a00JICBaHUM YeI0BEKa.

JlemoHcTpanum:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ge @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabnuie! 1 cxembl: «MOHOTUOPUIHOE CKPEIIMBAHUE U €T0 [IUTOT€HETHYECKast
OCHOBa», «3aKOH PACILIEIJIEHUS U €r0 HUTOT€HETUYECKAsI OCHOBAY, «3aKOH YHCTOTHI
rameT», «{urnbpuanoe ckpemmBanuey, « [ {luronorunyeckne 0CHOBBI TUTHOPUTHOTO
CKpelnuBaHus®», «Menosy», «BzanMoaencTBue aielibHbIX T€HOB», «I eHeTnueckue
KapThl pacTeHUH, )KUBOTHBIX M 4eJoBeKay, «I eHeTnka moiyia», «3aKOHOMEPHOCTH
HACJIEIOBAHUS, CUEIUIEHHOTO C MoJoM», «KapuoTumbl 4enoBeKka M >KUBOTHBIXY,
«Bunpl uzmeHunBocTY», «MoaudukalmoHHas HU3MEHUYMBOCTHY, «HacnemoBanue
pesyc-daktopay, «I'eHeTuka rpymm KpoBw», « MyTanimoHHas U3MEHUYUBOCTDY.

O6opynoBanue: Mojaenu-amIuKaun «MOHOTHOPUIHOE CKpEIIUBAHUEY,
«Henonnoe nomuHupoBaHuey, «JurubpunHoe ckpemmBanue», «llepekpéct
XPOMOCOMY, MUKPOCKOIT U MUKpoTipenapart «J[po3oduna» (Hopma, MyTaruu Gopmbl
KpBUIbEB U OKPACKH Tela), repbapuii «I"'opox moceBHOM».

JlaGopaTopHblie U NpakTU4YecKue padoThbi:

JlabopatopHas pabota No 5. «V3ydeHue pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTHOPUIHOTO CKpPEUTMBaHUS Y AP030(PHIIbl Ha TOTOBBIX MUKPOTIpEapaTaxy.

JlaGoparopHas pabota Ne 6. «M3yyenne MoaupuKaiMOHHON U3MEHUHUBOCTH,
MMOCTPOCHHUE BAPUALMOHHOTO PSJa U BAPUALIMOHHOM KPUBOW.

JlaGoparopHas padota Ne 7. «AHanu3 myTanuil y npo30(uisl Ha TOTOBBIX
MUKpPOTIpenapaTaxy.

[Ipaktuueckass pabora Ne 2. «CocTaBieHME U aHAJIWU3 POJIOCIOBHBIX
YEJIOBEKA.



Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusi Kak Hayka U IMpoLecC. 3apOXKACHUE CEICKUUU U JTOMECTUKAIIUS.
Yuenue H. U. BaBunoBa o ieHTpax MpoOUCXO0KICHUS 1 MHOTOOOPa3usl KyJIbTYyPHBIX
pactenuil. LIeHTpbI TPOUCX 0K ICHHS JOMAIIHUX )KUBOTHBIX. COpT, MOpOJa, IITaAMM.

CoBpeMeHHbIE METO/IbI celeKIMU. MaccoBblil U MHAUBUAYAIBbHBIN OTOOpHI B
CEJICKIMU pPACTEHH M JKUBOTHBIX. OILIEHKa 3KcTepbhepa. bim3kopoacTBeHHOE
CKpemnBanue — WHOpuAMHr. Yuctas nuHus. CKpellMBaHWE YHCTBIX JIMHUH.
I'ereposuc, unu rubpunHas cwia. HeponcTBeHHOE CKpellMBaHUE — ayTOPUIUHI.
Otnanénnast rudbpuanszanus u e€ ycnexu. MIckyccTBEHHBII MyTareHes 1 NojayyeHue
NOJIATIONIOB. JIOCTHKEHNS CENEKIIMA PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buotexHONMOTHs Kak OTpacib NPOW3BOACTBA. |'€HHAs WH)KEHEpHs. OTalbl
co3ganusi pexomOuHantHoM JIHK wu Tpancrennsix opranu3zMoB. Kierounas
uHxeHepus. Kierounbsle KyiabTypbl. MUKpPOKIOHAIIBHOE PAa3MHOXKEHUE PACTCHUU.
KiioHupoBaHue BBICOKONPOAYKTUBHBIX CEJIBCKOXO3SMCTBEHHBIX OPTaHU3MOB.

Okojornyeckue W 3tudyeckue  npodmembl. MO —  reHeruuecku
MOAU(PUIMPOBAHHBIE OPTAHU3MBI.
JemoHcTpanuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HBaHOB.

Tabnuupel 1 cxembl: kKapta «LleHTpbl NPOUCXOXKACHUS W MHOrooOpasus
KYJBTYPHBIX pacTeHuit», «llopoapl roMamHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pacreHuniiy, «OtnanéHnas rudpuauzanusy, «Padotel akanemuka M. @. MiBaHoBay,
«Ilomumnonus», «OO0beKTh OWOTEXHOMOTHMY, «KileTouHble KyIbTypbl H
KJIOHUpOBaHue», « KoHCTpynpoBaHue U NepeHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MYJISKU TUIOJ0B U KOPHEILIOAOB IUKUX (DOPM U KYJIBTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS».

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

Okckypcust «OCHOBHBIE METOJABl M JOCTHXKEHUSI CEJEKIUU PACTEHUU U
YKUBOTHBIX (Ha CEIICKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOUCIIBITATENIbHBIA ~ Y4aCTOK, B TEIUIMYHOE XO3SUCTBO, JIaDOpaTOpUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBoIOIIHOHHAA OMOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOpUU. DBOJIOIUOHHAS
Teopusi U €€ MecTo B Ouosoruu. BnusiHue 3BOJIOIMOHHOW TEOPHUU Ha Pa3BUTHE
OMOJIOTHH U APYTUX HAYK.

CBuzerenbCcTBa OHBOJMIONHU. IlaJIeOHTOIOrMYECKUE: IIOCIEIOBATEIBHOCTD
MOSIBJICHUSI BHJIOB B MMAJICOHTOJOTHYECKOW JICTOMHCH, TIEPEXOMHbIE (HOPMBIL.
buoreorpaduyeckue: cxocTBo U paznuune GayH u Gjaop MaTEpPUKOB U OCTPOBOB.



OMOpHONOrMYecKre: CXOACTBA M pa3iuyuus SMOPHOHOB pa3HBIX BHIOB
NO03BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTUYHbIEC, AHAJIOTUYHbIE,
pPYJVMMEHTAapHBIE OpraHbl, aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHYECKHE: CXOJCTBO
MEXAHU3MOB HACJEJICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX IyTEeH y BCEX
OpPIaHH3MOB.

OpomonuonHas Teopust Y. JlapBuna. Ilpennochbuiku BO3HUKHOBEHUS
JapBuHU3Ma. JIBHOKylIuMe CHJIBI 3BONIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE NPU OTPAHUUYEHHOCTU PECYPCOB, HEONpEIENEHHAs MU3MEHUYHUBOCTD,
O0opb0a 3a CyIecCTBOBAaHHE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus sBositonnu (CTI) 1 €€ OCHOBHBIE MOT0KEHHUS.

MuxkpoaBostorus. [lomymnsius kak eAMHUIA BUAA U SBOJIIOLUU.

JIBrokymne cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupoje. MyTallmOHHBINA
Ipouecc M KOMOMHATHBHas M3MEHYUBOCTH. [lomynsiimOHHBIE BOJHBI U JIped
reHoB. M30isnmst 1 Murpanus.

EctecTBeHHBII 0TOOp — HamnpaBigiomuil Qakrop 3Bomouud. DPopMbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONeHHOCTh OpPraHU3MOB Kak pe3ynbTaT 3BoMoLUU. [Ipumepsl
IPUCIIOCOOIEHUN y OpraHu3MoB. ApoMop(03bl U UAMO-aIaNITALUH.

Bun wu BumooGpazoBanue. Kpurepum Buma. OcHOBHBIE  (POpPMBI
BHUJ1000pa30BaHus: reorpaduueckoe, IKOJI0THYeCKoe.

MakpoaBonorusi. PopMbl  IBONIONUU:  (pUIIeTUYECKAs, JIUBEpreHTHa,
KOHBEpreHTHas, napauenbHas. HeoOpaTuMocTh 3BOIIOLUN.

[IpoucxoIeHHEe OT HECNEeNHATM3UPOBAaHHBIX MpeakoB. [Iporpeccupyromast
crnenuanu3anus. AqanTuBHas paguarus.

JlemoHncTpanum:

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

Tabmunps! 1 cxembl: «Pa3BuTre opraHMuecKoro Mupa Ha 3emiie», «3apoabIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOopbObI  3a
cyiiecTBoBaHue», «EctecTBeHHBIN 0TOOP», «MHOTO00pa3ue COpTOB pacTECHUNY,
«MHoroo6pasue  HOpoA  KUBOTHBIXY, «Tonynsauumy»,  «MyranuoHHas
U3MEHYUBOCTB», «Apomopdossl», «Mnumoananrtamun», «OOmas aereHepaius,
«/IBmxkymme cunsl dBomonum», «Kapra-cxema wapmpyra nyremectsus Y.
HapBuna», «bopnba 3a cymiecTBoBaHue», «IIpucrnoco6IeHHOCT, OPraHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEey», « IKOJIOTMUECKOE BUI000pa30BaAHUE.

OOopyioBaHHE: KOJUIEKIMS HACEKOMBIX C PAa3JIMYHBIMU TUIIAMUA OKPAaCKH,
Ha0Op TUIOAOB M ceMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONICHUN Y
KUBOTHBIX», MOZENb «OCHOBHBIE HAIPABICHUS 3BOJIIOLUNY, OOBEMHAs MOJEIb
«CTpoeHHe roJJOBHOIO MO3Ia MO3BOHOUYHBIX.



buoreorpapuyeckass kapra wwupa, Kouiekius «DOpMbl COXpaHHOCTU
UCKOIMAEMbIX JKMBOTHBIX W pacTeHWil», Mojaenp amuiukanus «llepexpéct
XpPOMOCOMY, BIIaXKHBbIE ITpenaparsl «Pa3BuTre HACEKOMOTo», «Pa3BUTHE JIATYILIKN,
MuKponpenapar «/Ipozoduna» (Hopma, myTanuu GopMbl KPbUIbEB U OKPACKH TEJA).

JlaGopaTopHble U NpaKTHYECKHEe Pa0OThI:

Jlabopatopuass padota Ne 1. «CpaBHeHHE BHUAOB IO MOP(OIOTHUESCKOMY
KPUTEPUIOY.

JlabopaTtopHas padota Ne 2. «Onucanue nprucrnocoOJIeHHOCTH OpraHu3Ma u eé
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe U Pa3BUTHE KU3HU Ha 3emure.

JloHayuyHble TpPENCTaBICHUS O 3apPOKJICHUU >KU3HU. HayuHble rumnoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcuepMmus. XHUMHYecKas
3BOJIIOLIUA. AOHOTEHHBIM CHUHTE3 OPraHMYECKHX BEIIECTB M3 HEOPraHUYECKHX.
DKCIEPUMEHTAIBHOE MTOATBEPKICHUE XUMUUECKON 3BOIIOIMHY. HavdaibHbIe 3Tarnsl
ounonornyeckor sBomonuu. I'unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE MPOTOKJIETKU. llepBble KIETKM W WX 3BOJIIOLMS.
®opMUpOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTAaHU3MOB.

Pa3Butue xu3Hu Ha 3emuie 1o 3pam M nepuongaM. Karapxei. Apxelickas u
nporepo3oiickas dpel. llameosoiickas spa u €€ TMepuoabl: KEeMOPUICKUH,
OpPJIOBUKCKHH, CUITYPUNCKUI, IEBOHCKUH, KAMEHHOYTOJIbHBIN, IEPMCKHUH.

Me3so301ickas 3pa 1 €€ NeEPUOIbL: TPHACOBBIN, IOPCKUI, METIOBOM.

KaiiHo30Mckass 3pa uW €€ 1nepuoAbl: IAJICOTCHOBbIM, HEOICHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTuKa KiIMMaTa M IeoJIOTHYECKHX IporeccoB. OCHOBHBIE 3Tallbl
HBOJIIOLMU PACTUTEIBHOIO M KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
*KUBOTHBIX. [TosiBIIEHNE, paclBET U BBIMUPAHUE TPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxkeHue 3BOMoLHH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIBI OPraHU3MOB.

DBOJIIOLKA YEJIOBEKA. AHTPOIIOJIOTHS KaK HayKa. Pa3Butue mpeacTaBiieHHi o
MPOUCXOXKJIEHUN ueroBeka. Meroawsl H3yueHus aHTpornorenesa. (CxoacrtBa u
pasnnyus 4eloBeKa U )KUBOTHBIX. CHCTEeMaTHUeCKOe MOJI0KEHNE YeJIOBEKa.

JBuxynire cuibl (hakTopbl) aHTpornoreHesa. HacienctseHHas N3MEHUYNBOCTb
U ecTecTBeHHbIH 0TOOp. OOIIEeCTBeHHBIN 00pa3 >KU3HU, M3TOTOBIICHUE OpPYAUi
TpYJa, MBILJICHUE, PEYb.

OCHOBHBIE CTAIMU Y BETBU BOJIIOLIMU YEJIOBEKA: aBCTPAIIONUTEKH, HeloBeK
ymeneli, Yenosek mnpsaMoxomdmni, YenoBek HeaHAEpTAIbCKHANW, YenoBek
pazymHblii. Haxonku ucCKOmaembIX OCTaTKOB, BpEMsl CYIIECTBOBAaHUSA, 00IacTb
pacmnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUSL.

UYenoseueckre  packl. OCHOBHBIE  OOJBIIME  pachl:  €BPOMNEOU]IHASA
(eBpaswmiickas),  HErpo-aBCTpaJioWjHas  (PKBAaTOpHAJbHAsI),  MOHTOJOWIHAsS



(a3maTtcko-amepukaHckas).  UepTel  MPHUCIOCOOJIEHHOCTH  MPEACTABUTENECH
YEJIOBEUECKUX pac K YCJIOBHUSAM CYIIECTBOBaHMWS. EIMHCTBO 4YENOBEYECKHUX pac.
Kputuka pacusma.

JdeMoHCcTpanuu:

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

Tabmunpl n cxembl: «Bo3nukHoBenue CoOJIHEUHOH cuCTeMbI», «Pa3Burthe
opraHnyeckoro mupa», «PacturenpHas wierka», <«OKuUBOTHas  KIETKay,
«IIpokapuornueckas kieTtka», «COBpEMEHHas CHCTEMa OPraHUYECKOTO MHPAY,
«CpaBHEHHE AaHATOMHMUYECKHX 4YEpT CTPOCHHUS YEJIOBEKa U YeIOBEKOOOPa3HBIX
00e3bsiH», «OCHOBHBIE Me€CTa NAJICOHTOJOIMYECKUX  HAXOJOK  IPEIKOB
COBPEMEHHOI'0 4EJIOBEKa», «JlpeBHenmme moam», «/lpeBHue monm», «llepBbie
COBPEMEHHBIE JII0N», «HenoBedecKrue pacs».

O6opynoBanue:  Mmymsixu  «lIpoucxoxnenne — yenmoBeka»  (OrOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPONa, HEaHAEpTalblla, KPOMAaHBbOHIIA), CIJICTIKK WJIU
U300pKEHHUSI KAaMEHHBIX OpYIud NEepBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyOmia, ckpebna), TreoXpoHOJoruueckas TaOnuna, KouieKuus «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHblie ¥ NpakTHYeCKUe padoThI:

[Ipaktuueckast pabota Ne 1. «M3yueHue MCKOMAEMbIX OCTATKOB PACTEHHU U
YKUBOTHBIX B KOJUIEKLHUSAX).

DKCKypcus «IBOJIIOIUSL OPraHUYECKoro Mupa Ha 3emie» (B €CTECTBEHHO-
HAyYHBIN WIH KPACBEIUECKUI My3€eil).

Tema 3. Oprann3Mbl 4 OKpYy:Kaiuas cpeaa.

DKOJIOTHS KaK HayKa. 3ajaui U pa3/ieiibl SKOJIOTMU. MeToabl SKOJOTHYECKUX
UCCJIEI0BAHUMI. DKOJIOTrMYECKOE MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOWTaHUS OPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIHAs, MOYBEHHAs,
BHYTPHOPTaHU3MEHHAS.

Oxonornueckue (akropel. Knaccudukanusa skonorudyeckux (HakTOpOB:
abnotuyeckue, OWMOTHMYECKHME U aHTPOIOreHHble. JIeHCTBUE HKOJIOTUYECKUX
(hakTOpOB Ha OPraHU3MBI.

Abuotnyeckue (akTOpbl: CBET, TEMIIEPaTypa, BIAXHOCTh. DOTONEPUOIN3M.
[Ipucnocobnenusi OpraHU3MOB K  JICUCTBUIO  a0MOTHYECKHX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue hakTopsl. Buapl OMOTHYECKUX B3aUMOJECHCTBUI: KOHKYPEHIIUS,
XHUIIHUYECTBO, cuMOno3 u ero ¢opmel. Ilapasutusm, koomepaiusi, MyTyajau3M,
KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJEOHUYECTBO). AMEHCAIM3M, HEHUTpaIu3M.
3HaueHne OMOTHMYECKHX B3aMMOJCHCTBHM M7l CYIIECTBOBaHHUS OPraHHU3MOB B
IPUPOIHBIX COOOIIECTBAX.



OKOJOTMYECKHE XapaKTepUCTHKH mnomyisiuu. (OCHOBHBIE TMOKa3aTelu
MOMYJSALMHA: YHUCICHHOCTh, IUIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, MPUPOCT,
murpanus. JJnHaMuka YMCcIeHHOCTH TOMYJIALNU U €€ PeryIIsIIys.

JdeMoHCcTpanuu:

[Hoptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabmumpr u cxemsl: kKapTa «[Ipuponnsie 30Hb1 3emun», «Cpeapl oOUTaHUA
opranu3moBy», «®Dotonepuonuzm», «llomymsauun», «3aKOHOMEPHOCTH pOCTa
YUCJICHHOCTHU NOMYJISUU HHPY30puu-Ty(Penbkuy, «llumieBbie nenm».

JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopaTtopHas paborta Ne 3. «Mopdonoruyeckne 0COOEHHOCTH PACTEHUN U3
Pa3HBIX MECT OOUTaAHUS.

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

[Tpaktuueckast padota Ne 2. «Ilocy€T MIOTHOCTH NMOMYJISIUNA Pa3HbIX BUIOB
pacTeHU».

Tema 4. CooO1miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmectBo opranu3smMoB — OuoneHo3. CTpyKkTypbl OuOLEHO3a: BUAOBasd,
MPOCTpaHCTBEHHAsA, Tpoduueckass (muimenas). Buabl-momuHanTtel. CBsizu B
ouoneHose.

Dkonornueckrue cuctembl (3kocucteMsbl). [loHATHe 00 »sKocucTeMe W
ouoreorieHo3e. DyHKIIMOHATBHBIE KOMIIOHEHTHI JIKOCHCTEMBI: TMPOAYIEHTHI,
KOHCYMEHTBI, penyleHTbl. KpyroBopoT BEIIECTB U MOTOK SHEPIrUU B IKOCHCTEME.
Tpoduueckue (nuiieBbie) ypoBHH dKocucTeMbl. [TuieBsie 1ienu u cetu. OCHOBHbBIE
MOKa3aTelu JKOCHUCTEMBI: Ouomacca, MPOAYKLUHA. DKOJIOTMYECKHE TNHUPaMUJbL:
MPOAYKIIUU, YHCJICHHOCTH, OuomMacchl. CBONCTBAa HSKOCUCTEM: YCTOWYUBOCTb,
camoperyJsiuus, pazputie. CyKueccus.

[TpuponHbie SKOCHUCTEMBI. DKOCUCTEMBI 03€p M PEeK. DKOCHCTEMA XBOMHOIO
VI TIUPOKOJIMCTBEHHOTO Jieca.

AHTpONIOrE€HHBIE  IKOCUCTEMBI.  ATPO3KOCHCTEMBI.  YPOOIKOCHCTEMBI.
buonornueckoe u X035HCTBEHHOE 3HAYCHHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycTOMYMBOCTH »dKocucTeM. CoxpaHEHHE
OMOJOTUYECKOTO pazHooOpasus Ha 3emiie.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiibl, coctaB u CTPyKTypa
ouocdepnl. KuBoe BemecTBO u ero ¢yHkuuu. OcobeHHOCTH Ouochepbl Kak
rmo0anpHONW JKOCHMCTeMBI. J[MHammudeckoe paBHOBecWe M oOpaTHas CBSI3b B
ounocdepe.

KpyroBopoTs! BemiecTB 1 OMOr€OXUMHUYECKHE IIUKIIBI 3JIEMEHTOB (yriepoaa,
a30Ta). 30HAIBHOCTH Onocgepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoredecTBo B Onochepe 3emin. AHTpONIOTeHHBIE U3MEHEHHs B Ouocdepe.
['oGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.



CocymiecTBoBaHM€E IPUPO/IBI U yenoBeuecTBa. CoxpaHeHnue OnopasHooOpasus
KaK OCHOBa ycToiumBocTH Ouocdepsl. OCHOBAa paIMOHATIBHOTO YIPaBICHUS
IPUPOAHBIMH PECYPCAMHU U UX HCIONb30BaHUE. JlOCTHKEHUsT OMOJIOTUY U OXpaHa
HIPUPOJIBI.

JdeMoHCcTpanuu:

[Toptpetsr: A. k. Tencnu, B. H. Cykaués, B. 1. Bepnaackuid.

Tabmumpl u cxembl: «llumeBsie nenu», «bUOIIEHO3: COCTaB M CTPYKTYpay,
«I[Ipupoansie coobmecTBa», «llenn nuTaHus», «IKoOJOTHMYECKas NHpPaMUIay,
«buocdepa u yenoek», «IKOCUCTEMA HIMPOKOJIMCTBEHHOTO Jeca», « IKOCUCTEMA
XBOMHOro jeca», «buomeHos Bogoéma», «ArpoueHo3», «lIpumepHsie
AHTPOIOTECHHBIE BO3JICUCTBUS Ha IPUPOAY», « BakHENIIINE HCTOYHHKY 3arpsI3HEHUS
BO3/lyXa U IPYHTOBBIX BOJ», «IlouBa — BakHeillas coctaBistomas ornochepon,
«®aktoppl  gerpagauMu  nouB»,  «llapHukoBbli  3pdexT»,  «DakTOphl
PaIMOAKTUBHOIO 3arpsi3HeHust Ouocdepbl», «OO0mas crpykrypa Ouocdepb»,
«Pacnpoctpanenne xu3HHU B Ouocdepe», «O30HOBBIM 3KpaH Ouochepsd,
«KpyroBopot yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAE».

O6opynoBaHue: MoJenb-anmuivKanusa « Tunuunable OMOLIEHO3bD), TepOapuii
«PacturenbHble coobmiecTBa», Komiekuuu «buonenos», «Bpeaurenu BakHeHmmx
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYpP», FepOapuu U KOJJIEKLIUN PaCTEHUH U )KUBOTHBIX,
MpPUHAAJIEKAIINE K Pa3HBIM IKOJIOTMYECKUM Ipynnam ogHoro Buaa, KpacHas kaura
Poccuiickoii  ®enepaunu, H300paXEHUS OXPaAHSAEMbIX BHUAOB pACTEHUUA U
YKUBOTHBIX.



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

Cormacho ®I'OC COO, ycranaBiauBarTcs TpeOOBaHUA K PE3yIbTaTaM
OCBOGHMs  OOyyalolMMHUCS TMPOrpaMM  CpeAHero ooOmero o0pa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U IPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykTyp€ JIHMYHOCTHBIX PE3YJbTATOB OCBOCHUA Ipeamera «buomorus»
BBIJICJICHBI CIIEAYIOUIME COCTABJISAIONINE: OCO3HAHHWE OOYYaIOIIMMUCI POCCUICKON
TPaXJaHCKOW UAEHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIbBHOCTH
U CaMOONpPEACIICHUIO, HaJlWyhe MOTHUBAIMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTHU Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUECKOTO
3HaHUs, TOTOBHOCTh M CIOCOOHOCTh OOYYarOIIUXCs PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICTOBBIMM  YCTAHOBKAMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYHME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LICJIU U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3ynbTAaThl OCBOEHUS MpeaMeTa «bHOIOrus JOCTUTaKOTCA B
€IUHCTBE Y4YEOHOM U BOCIHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUUOKYJIbTYPHBIMU, ICTOPUYECKUMH U JyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMH, IPUHSATHIMA B OOIIECTBE MpaBUIaMU M HOpMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IIpOIleccaM CaMOIIO3HAHHUsS, CAaMOBOCIIMUTAHHS U
CaMOpA3BUTHUSA, PpA3BUTHUA BHYTPECHHEHW TMO3ULMU JIMYHOCTH, NATPUOTHU3MA,
YBAXKEHHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApIIEMy MOKOJICHUIO,
B3aMMHOTO YBa)KCHHUS, OCPEKHOTO OTHOIICHHUS K KYJbTYPHOMY HACIEIUI0 U
TPAAUIUSAM MHOTOHAIMOHAILHOTO Hapoja Poccuiickon denepanuu, Opupoae U
OKpYKaroUIen cpelie.

JInyHOCTHBIE pE3ynbTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus»
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YUYaIOIIUXCSl PYKOBOCTBOBAThLCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW I[€HHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOEKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITAa M OMNbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kaaHCcKOro0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIINN 00YYAIOMIErocs KaK aKTUBHOTO U

OTBETCTBEHHOTO YWICHA POCCUMCKOI0 OOIIECTBA;



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

TOTOBHOCTB K COBMECTHOU TBOPUYECKON EATCILHOCTH MPHU CO3/TaHUN YISOHBIX
MPOEKTOB, PEIICHUH Y4yeOHBIX U TO3HABATENbHBIX 3a/7a4, BBINOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

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

YMEHUE YUUTHIBATh B CBOMX JECUCTBHUSIX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBUS JIIOJIEH C Pa3HBIMU YOCKICHUSIMU, KYyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHUYECTBY B TIPOIIECCE€ COBMECTHOT'O BBIMOJHECHHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIbCKUX 3a/lady, YBaKUTEIHLHOTO
OTHOUIIEHUSI K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJIEHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCThH K TYMAHUTAPHOW U BOJIOHTEPCKOM JEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNUCKON IpakIaHCKOU MJEHTUYHOCTH, TAaTPUOTU3MA,
YBaKEHUS K CBOEMY Hapoy, YyBCTBAa OTBETCTBEHHOCTH mnepea PonanHoii, roproctu
3a CBOM KpaH, CBOK PoauHY, CBOM S3BIK M KYJBTYpPYy, IPOIUIOE W HACTOSILEE
MHOTOHAIIMOHAJIBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOILICHUE K MPUPOTHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSM Poccuun B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

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

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CIYKCHHIO M 3amuTe OTeuecTBa,
OTBETCTBEHHOCTH 32 €T0 Cy/b0Y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

OCO3HaHME JIYXOBHBIX IEHHOCTEN POCCUMCKOIO HAPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pelIeHUs,
OPUEHTUPYACH HA MOPAIIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOCHUE YCTOMYMBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOIIEHHUE K CBOUM POJMUTENSIM, CO3JJaHUI0 CEMbU Ha OCHOBE
OCO3HAaHHOTO MPUHATHS LEHHOCTEM CEMEWHOM KWU3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3¢TeTH4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPyAa, OOIIECTBEHHBIX OTHOIICHUH;



NOHMMAaHUE AMOLIMOHAJILHOTO BO3JIEHCTBUSA JKUBOW MIPUPOBI U €€ HEHHOCTH;

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

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

MOHMMAaHUE U peann3aliysi 310pOBOTo 1 6€30MacHOro o0pas3a KU3HU (310pOBOE
NUTaHKUE, COOJIIO/ICHUE TUTUEHUYECKUX MPABUI U HOPM, COATaHCUPOBAHHBIN PEKUM
3aHATHM W OTHbIXa, peryisipHas (Qusuyeckas aKkTUBHOCTh), OEpEKHOTO,
OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY H
IICUXUYECKOMY 3JI0POBBIO;

NOHMMAHUE UEHHOCTH TNPAaBWJI HHJIMBHUAYAJIbHOTO M  KOJUJIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYallUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

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

6) Tpy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPY/ly, OCO3HAHHE LIEHHOCTU MacTepCTBa, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMATIBHON
HaIpPaBJICHHOCTU, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATH U CAMOCTOATEIHLHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

MHTEpEC K Pa3IMYHbIM cepam MnpodhecCHuOHANbHON AESTEIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymed mnpodeccud H  pealu30BbIBATH
COOCTBEHHbIE KM3HEHHbBIE TUIAHBI;

TOTOBHOCTh M CIHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 11eJIeCO00pa3HOE OTHOIICHHUE K MTPUPOJE KaK UICTOUYHUKY JKU3HU
Ha 3emiie, OCHOBE €€ CyIIECTBOBAHUS;

NOBBIIICHHE YPOBHS SKOJOTMYECKOM KYJIbTYphl: MPHOOPETEHUE OIbITa
IUTAHUPOBAHUSI TIOCTYNIKOB M OLIEHKM MX BO3MOXKHBIX TMOCJIEICTBUMA IS
OKPYKAIOIIEN CPELBI;

OCO3HaHHME TI00aTBHOTO XapakTepa 3KOJOTMYECKHX MpoOieM M MmyTed ux
peLIeHus;

CHOCOOHOCTH UCTIOIB30BATh MIPHUOOPETaEMBbIe MPU U3YUECHUH OMOIOTHH 3HAHUS
W yMEHUS TpU  pEIIeHHH NpoOJieM, CBS3aHHBIX C  PAIMOHAIBHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B MPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE pPABHOBECHS B HKOCHUCTEMAX, OXpaHy BHJIOB,
IKOCHCTEM, OHOc(epsl); aKTUBHOE HENPUATHE [EHCTBUM, MNPUHOCSIIUX Bpel
OKpY’)Karolel NPUPOJHOM cpele, yMEHUWE MPOTHO3UPOBAaTh HEOJIAronmpuUsiTHHIE
HKOJIOTUYECKUE MOCIIEICTBUS MPEANPUHUMAEMBIX ACHCTBUIN U NPEeOTBPAILATH UX;



HaJIMYue Pa3BUTOrO FKOJIOTMYECKOTO0 MBIIUIEHUS, SKOJIOTUUECKON KYJIbTYPHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIpPaBJICHHOCTH, yMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEJIBHOM, KOMMYHUKATUBHOM M COLMAIIBHOM
MIPAKTUKE, TOTOBHOCTH K YYACTHIO B IPAKTUUECKOMN NIESITEIBHOCTH SKOJIOTHYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI'0 MO3HAHMS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJbTYp, CHOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YUTATEIbCKON KYyJBTYpbl KakK CpEICTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE chneru@UuKd OWOJIOTMM KaK HayKH, OCO3HaHUs €& poiu B
bopMHpPOBaHUN PAIMOHATIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
mpeacTaBiieHuss 00 OKpyKaloleM MHpe KaK O €AMHCTBE MPUPOJIbI, YEJIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUHU HpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIMA3AIUU:
oOecrieyeHus: HOBOI'O YPOBHS PAa3BUTHSA MEAMIMHBI, CO3/IaHHUE TEPCIIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX pelIaTh  PECYpCHbIE  MPOOJEMBI  Pa3BUTHS
YeJI0BEYECTBA, MMOUCKA MyTEe BBIXOAA U3 IJI00aJIBHBIX SKOJOTUYECKUX MPOOJIeM U
oOecrieyeHusi Mmepexoja K  YCTOMUYMBOMY  Pa3BUTHIO,  PAlMOHAIBHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECypcoB U (POPMHUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHWU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYpbl, €CTECTBEHHO-HAYYHONH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJTIbHOM TPaMOTHOCTH OOydarommxcs, GopMHpyeMOi
IPY U3y4YCHUH OMOJIOTHH,

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJB3YEMBIX B €CTECTBEHHBIX
HAyKax, CIOCOOHOCTH WCIIOJNIb30BaTh IOJy4yaeMble 3HAHUS [UJIs aHalu3a |
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASAIIMX B HEM M3MEHEHUH,
yMEHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS Ha OCHOBE HAy4yHbIX (DaKTOB U
MMEIOLIUXCS JAHHBIX C [IEJIbI0 MOJTYyUYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
pelieHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOW JeATEIbHOCTH, TOTOBHOCTH OCYILECTBIISATH
MPOEKTHYIO U UCCIEA0BATEIBCKYIO AEATEIbHOCTh UHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K AKTUBHOMY IIOJYYEHHIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHM C KU3HEHHBIMH MOTPEOHOCTIMHU.



METANIPEAMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pPe3yiabTaThl OCBOCHMS Y4eOHOTO mpeaMera «bHoorusy
BKJIIOYAIOT: 3HAYUMble I (OPMHUPOBAHHMS MHUPOBO33PCHHS OOYYArOUTUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIPEIMETHBIC) OOIIEHAYYHbIC MOHITHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAyYHOW KapTHHBI MHUpa H CHEeNU(PUKYy METOJO0B TIO3HAHUS,
WCITOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPTHS, SBJICHHE, TPOIIECC,
CHUCTEeMa, HayYHbIH (paKT, MPUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
HcclieIoBaHNue, HAOII0IeHUE, U3MEPEHHE, SKCIIEPUMEHT U IPYTHX ), YHUBEPCAJIbHBIC
ydeOHbIe JeHCTBUSA (IMO3HABaTEIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTUBHBIC),
obecnieunBaroniye GopmMupoBaHrue (PyHKIIMOHATBHONW IPaMOTHOCTH M COIMATIBHOMN
KOMIIETEHIIMU  OOYYaIOIIMXCs, CIOCOOHOCTh OOY4YalolUXCA  HMCIOJIb30BaTh
OCBOCHHBIE MEXIUCIUIUTMHAPHBIC, MUPOBO33PEHUYECCKHUE 3HAHKUS U YHUBEPCAIbHBIC
y4eOHbIC ICUCTBUS B MO3HABATEILHOM M COIIMAIBLHOMN ITPAKTHKE.

MeTtanpenMeTHbIE PE3yJbTaThl OCBOCHHS IMPOTPAMMBI CPEIHETO OOIIero
00pa30BaHus JOJKHBI OTPaXKAaTh:

OBaanenue YHHBepPCATbHbIMH Y4eOHbIMU NMo3HABATEeJIbHBIMH
NeCTBUSIMU:

1) 6a30BbI€e JJOrHYECKHE TeiiCTBHA:

CaMOCTOATENLHO  (OpMyIHpOBaTH W aKTyaIM3UpPOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIIOJB30BaTh TPU OCBOCHHWHM 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHUS
(amanm3a, cMHTE3a, CPaBHEHHMS, KiIacCU(pUKAIIUHA, OO0OIICHUS ), PACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIICTATH UX XapaKTEpHbBIEC MPU3HAKH, YCTAaHABIMBATH
CBSI3H C IPYTUMH TTOHSATHSIMH );

OTIpENCIATh 1EIU JeATEIBHOCTH, 3ajaBas TapaMeTpbl W KPUTCPUH UX
JOCTHKEHHUSI, COOTHOCUTD PE3YJIBTATHI JACSTEIHHOCTU C TTOCTABICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh OMOJIOTHYCCKHIE TOHATHUS JUIsl 0OBSICHEHUS (PaKTOB M SIBJICHHUM
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHE PACCYXXICHUS (MHIYKTUBHBIC, JCTyKTUBHBIE, IIO
aHAJIOTHH), BBISABJIATH 3aKOHOMEPHOCTH W IPOTHBOPEYHS B paccMaTPUBACMbBIX
SBJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MOJIEIIbHBIE CPEACTBA JIsl TPEACTABICHHS CYIIIECTBEHHBIX
CBA3€Hi W OTHOIICHWH B M3y4aeMbIX OHOJIOTHYCCKUX OOBCKTaxX, a TaKKe
MPOTUBOPEYHMI Pa3HOTO pOja, BBIABICHHBIX B PA3JIMYHBIX WH()OPMAIMOHHBIX
MCTOYHHKAX;

pa3pabaThiBaTh IJIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIA3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTePUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OLICHUBATH COOTBETCTBUE PE3YyJIbTATOB
[EJISIM, OIIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,



KOOPJIMHUPOBATH U BBIIIOJIHATH pa0OTY B YCIOBUSAX PEAJIbHOI0, BAPTYAIbHOTO
¥ KOMOWHHPOBAHHOTO B3aWMO/ICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIIJICHHUE MTPH PEIICHUN KU3HEHHBIX MPOOIEM.

2) 6a30BbIe HCCIEA0BATEIbCKIE TelCTBUS:

BJIa/IE€Th HaBbIKaMU y4€OHO-HUCCIIEI0BATENBCKON U MPOEKTHON JESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi mpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATEIBHOMY IMOMCKY METO0B PEUICHUS IPAKTUYECKUX 3a7a4, IPUMEHEHUIO
Pa3INYHBIX METOJIOB ITO3HAHHS,

UCIIOJIB30BaTh pPa3JIMYHbIE BUJBl JACATEIBHOCTH [0 IOJIYYEHUIO HOBOIO
3HaHUS, €ro HUHTEPIpETAllUU, MPEeoOpa3OBaHHUIO M TNPUMEHEHUI0 B YYE€OHBIX
CUTYaLIMsIX, B TOM YHCIIE IPU CO3/IaHUH YYEOHBIX U COLMAIBHBIX IPOEKTOB;

(GbopMHpOBaTh HAYYHBI TUI MBILLJICHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMHU MTOHATUSMHA U METOAAMM;

CTaBUTb M (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa3oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJM3UpOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PEIICHUS, HAXOAUTh apryMEHTHI U1l JOKa3aTeIbCTBAa CBOMX
YTBEPKJICHHM, 3a/1aBaTh IApaMETPbl U KPUTEPUU PEILLICHHUS;

aHAIM3UPOBaTh IIOJIyYEHHBIE B XOJE PELICHHsS 3aJa4d pPe3yJIbTaThl,
KPUTUYECKU OIIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYILECTBIISITh LEJICHAIIPABICHHBIM MOUCK TMEpeHOca CPEeICTB U CIOCOOOB
JeHCTBUS B MPO(PECCUOHANBHYIO CPELLY;

YMETh NEPEHOCHUTh 3HAHUS B IO3HABATEIbHYIO M MPAKTHYECKYHO OOJacTH
KU3ZHEIEATEeIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 001acTei;

BBIJIBUTaTh HOBBIE WJEH, MpPEjiararb OPUTHMHAIBHBIE MOJIXOJbl M pELICHUS,
CTaBUTb MPOOJIEMBI U 33/1a4H, AOMYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabora ¢ uHpopmaumeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOUYHUKAX MH(pOpMAIMK (TEKCTE y4eOHOro
nocoOusi, HAy4YHO-TIOMYJIIPHOM JuTEparype, OHOJOTMYECKUX CIIOBapsX U
CIpPaBOYHMKAX, KOMITBIOTEPHBIX 0a3ax NaHHBIX, B VHTepHETe), aHAIM3UpPOBAThH
MH(}OPMAIUIO PA3IMYHBIX BUJOB U (POPM MPEACTABICHUS, KDUTUUECKU OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMTPOTUBOPEUUBOCTb;

(dbopMynupoBaTh 3aMpoOChl U MPUMEHATH Pa3IMYHbIE METOABI MPHU MOUCKE U
otOope Omosornueckor MHGOPMAIH, HEOOXOAMMOM ISl BBHITOJTHEHHS YICOHBIX
3a/1ay;



MpUOOpETaTh OIBIT KCHOJIB30BaHUS HWH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHIA, COBEPUIEHCTBOBATh KYJbTYpPYy aKTHBHOT'O MCIIOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BBIOMpATh  ONTHUMAIbHYIO  (OpMYy  IPEACTABICHUS
ounosiornyeckor nHGopManuu (CxeMbl, rpadUKu, TUarpaMMbl, TAOJIUIIbI, PUCYHKU U
Apyroe);

UCIIOJIb30BaTh HAy4YHbIA SA3BIK B KAyeCcTBE CpeAcTBa NpH padoTe C
Ovonornyeckod HHPOpMaLUEH: MNPUMEHATH XUMHUYECKHE, (U3UYECKUEe U
MaTeMaTU4YeCKUe 3HaKh W CUMBOJBI, (HOpMyJbl, abO0peBUaTypy, HOMEHKIATYpY,
UCIONB30BaTh U NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPEICTBA
HaIJISIHOCTH;

BJIAJE€Th  HABBIKAMM  pAacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(GOPMaIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OByaieHUe YHMBEPCAJIbHBIMM KOMMYHUKATHBHBIMH JeHCTBUSIMU:

1) o0mennme:

OCYULIECTBJISATh KOMMYHUKAILIMH BO BceX c(hepax KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JMCKYCCHUU O CYIIECTBY OOCYXaaemMoi TeMbl (YMEHHE 3aJ1aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCUTEIBHO BBIIIOJIHEHUS IIpeajiaraeMoun
3aJlay, YYUTHIBATh UHTEPECHl U COTIACOBAHHOCTH MO3MIIMKN IPYTUX YYACTHHKOB
JMasora Wik JUCKYCCUN);

pacno3HaBaThb HeBepOaJbHbIE CPEACTBA OOIIECHHS, TNOHMMATh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIluH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH IEPETOBOPHI;

BIAJCTh PA3IMYHBIMU CHOCOOAMHU OOIIEHHS W B3aMMOJICHCTBUS, TTIOHUMATh
HaMEpEHUs IPYTuX JIOJEH, MPOSBIATh YBAKUTEIBHOE OTHOLLIEHHUE K COOECETHUKY
U B KOPPEKTHOU Popme (hopMyaupoBaTh CBOM BO3PAKEHUS;

pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAas 1eSITeJIbHOCTh:

MOHMMATh M MCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIUBUIYATHHOM
paboThI MPU PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYITIOBBIX (DOPM B3aMMOJICHCTBUS NP PEIICHUN YIeOHOM 3a1a4H;

BBIOMpPATh TEMATHKy W METOJbl COBMECTHBIX JEUCTBUI C y4€TOM OOIMHUX
MHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;

OpUHUMATh  1[eJIM  COBMECTHOM  JESATENbHOCTH, OpPraHU30BbIBATH U
KOOPJIWHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacrpenenartb pojid ¢ Y4YETOM MHEHHM Y4YaCTHHKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOI paboTHI;



OLIEHMBATh KAYECTBO CBOETO BKJIAJa U KAXI0T0 YYaCTHUKA KOMaH bl B OOIINI
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npejJiaraTb HOBBIE TPOEKTHI, OLEHMBATh UJEU C TO3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILIECTBJISITh MO3UTUBHOE CTPATETMYECKOE TIOBEACHHE B Pa3JIMYHBIX
CUTYaIHsIX, TPOSIBJISITH TBOPUYECTBO U BOOOpaKeHNE, OBITh MHUITNATHBHBIM.

OBJiaieHne YHUBEPCAIbHBIMH PEryJSSTUBHBIMU AeHCTBUSIMH:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMUECKUE 3HAHWS JUIsl BBISIBIICHHUA NpoOJIeM U UX
pelIeHus B ®KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU LIEJIEBBIE U CMBICIOBBIE
YCTAHOBKH B CBOMX JCHCTBUSX W MOCTYIKAaX MO OTHOLICHUIO K >KUBOU MPHUPOJE,
CBOEMY 3/I0POBBIO U 3/I0POBBI0 OKPYKAIOIINX;

CaMOCTOSITETIbHO OCYIIECTBIIATh IMO3HABATEIIBHYIO NESTEIbHOCTD, BBISBIATH
npoOJieMbl, CTaBUTh U (HOPMYJIMPOBATh COOCTBEHHBIC 3aJlaul B 00pa30BaTEIbHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYyaIUsX;

CaMOCTOATENILHO COCTABJIATH IIJIaH PEMICHHS TPOOIIEMBI C YUETOM UMEOLIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANIOYTCHUM;

JIaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacuMpsATh paMK{ y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOUTCHUMH;

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

OIICHUBATh IPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO IIMPOKOW DSPYIUIMH B
pa3HbIX 00JIaCTAX 3HAHWUW, TMOCTOSHHO TOBBIIATH CBOM OOpa3oBaTEIbHBIA U
KYJbTYPHBIN YPOBEHb.

2) CAaMOKOHTPOJIb:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJIAJE€Th HABBIKAMHM  IO3HABATENbHOM  pedJeKkcud KaK  OCO3HAHUs
COBEpIIAEMbIX JICMCTBUM U MBICIUTEIBHBIX TMPOIECCOB, HMX pe3yJbTaTOB U
OCHOBAHHM, MCIOJb30BaTh MPUEMBI PeIICKCUU JJIs OIEHKU CHUTYallud, BHIOOpA
BEPHOT'O PEILECHUS;

yMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO NPUHUMATh PEIICHUS IO HX
CHIDKEHHUIO;

MpPUHUMATh MOTHBBI M apryMEHThl JPYruxX MpU aHaju3e pe3yJbTaToB
JEATEIIbHOCTH;

3) mpuHsiTHE ce0sl U APYTUX:

MPUHUMATh ce0sl, MIOHKUMAsi CBOU HEJIOCTATKU U JJOCTOMHCTBA;



IIPUHAMATh MOTHMBBI M apryMEHTBl JPYIMX INPU AaHAIU3€ pPe3yJbTaTOB
NEATEIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYIHMX HA OIINOKHU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULUH JIPYTOro YEJIOBEKA.

IMPEAMETHBIE PE3YJ/IBTATDBI

[TpenmeTtHbie pe3ynpTaThl ocBoeHusi mporpammbl COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1 yueOHoro npeamera «buomorus
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPHPETALNUU U
peoOpa30BaHUIO0 3HAHUM, BUABI JESATEIBHOCTH MO MOJIYYEHHIO HOBOI'O 3HAHUS U
MPUMEHEHUIO 3HAHUW B PAa3MYHBIX y4E€OHBIX CHUTYallUAX, a TaKKe B peabHBIX
KU3HEHHBIX CUTyalUsiX, CBA3aHHBIX ¢ Ouosnorued. B mporpamme mnpeameTHbie
pE3yNbTaThl IPEACTABICHBI IO T01aM 00yUYEHUS.

[TpenmMeTHbIe pe3yibTaThl OCBOEHUs ydueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJDKHBI OTPAKATh:

c(OpMUPOBAHHOCTb 3HAHUN O MECTE U POJIK OMOJOTHM B CUCTEME HAYyYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (DOPMHUPOBAHUM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPa M HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCHUMCKUX U
3apyOEKHBIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHUE paCKpbIBATh COJEpkKaHUE OMOJIOIMYECKUX TEPMUHOB U TOHSITHIL:
KU3Hb, KJIETKA, OpraHU3M, METa00a13M (0OOMEH BEUIECTB U IPEBPAILIEHUE YJHEPTUN ),
romMeocTtas (CamMoperyJisiiiusi), YypOBHEBasi OpraHU3alMsl >KUBBIX  CHUCTEM,
CaMOBOCIIPOU3BeIeHUE (PENPOAYKIIMS ), HACIECTBEHHOCTh, U3MEHYUBOCTb, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJIOTMYECKHE Teopuu (KIJIETOYHAs, XPOMOCOMHas,
MyTallMOHHAsI, IIEHTpajbHas J0TMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 meHTpax MHOTOOOpasus H
MPOUCXOKIEHUS KyIbTYpHbIX pacTteHuid H. . BaBunosa), onpenensats rpaHuIbl KX
MPUMEHUMOCTH K KUBBIM CUCTEMAM,;

YMEHUE BJIAJIETh METOJIAMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOJIIOICHUE U
OMMCAHHWE MKUBBIX CHUCTEM, NMPOLECCOB M SBJICHUM, OpraHu3alus U MPOBEACHHE
OMOJIOTMUYECKOT0 SKCIIEPUMEHTA, BBIIBUYKEHUE TUIOTE3b], BBISIBJICHHE 3aBUCUMOCTH
MEXIYy HWCCIEAYEeMbIMU BEIWYMHAMHU, OOBSCHEHWE TMOJYYCHHBIX PE3yJIbTaTOB,
WCIIOJIb30BAaHHBIX HAYYHBIX MOHSITHH, TEOPUM U 3aKOHOB, YMEHHE JI€JIaTh BBIBOJIbI
Ha OCHOBAHWM IMOJYYEHHBIX pPE3YyJbTAaTOB;, YMEHUE BBIICIATh CYIIECTBEHHbBIC
MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT H OYKAPHUOT, OIHOKIETOYHBIX U
MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOIleCCOB: OOMEHa BEIIECTB U
IpEeBpaLICHHs] SHEPTUH B KJIETKE, HOTOCHHTE3a, IITACTHUYECKOTO H YHEPTreTHUECKOTO



oOMeHa, XEMOCHHTE3a, MHTO3a, MeW03a, OIUIOJOTBOPEHUS, Pa3MHOKEHUS,
WHIUBUYAJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOT€HE3);

YMEHHE MPUMEHSATH MOJyUYCHHBbIC 3HAHUS A1 OOBACHEHUS OMOJIOTUYECKUX
MPOLIECCOB U SIBJICHUM, JJISl MPUHSATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
XKU3HH C I1IeJIblI0 o0ecreyeHus: 0e30MacHOCTH CBOETO 370pOBbS U 370POBBS
OKpPYXAaIOLIUX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTIO IMOBEJICHUS B OKPYKAIOIIEH
NPUPOAHON cpele, MOHUMaHuE HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTUKEHUN
COBpPEMEHHOW  Ouojorum  u OMOTEXHOJIOTU  JJI1  PalMOHAJIBLHOTO
MPUPOIOTIOIH30BAHNUS;

YMEHHME pellaTh »3JIEMEHTApHble TIEHETHYECKHE 3aJaud Ha MOHO- H
JUTHOPUIHOE CKpPEUIMBAaHUE, CIEIUICHHOE HAacleI0BaHUEe, COCTaBIIATh CXEMbI
MOHOTMOPHIHOTO CKpPEIIMBAaHUS ISl MpEICcKa3aHHsl HACJeIOBaHUSA MPU3HAKOB Y
OpPraHH3MOB;

YMEHHE BBINOIHATH JIA0OpAaTOPHBIE M NPAKTHUECKHUE padOThl, COOIIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OICHUBAaTh W HWHTEPIPETHPOBATh HHGPOPMAIUIO
OMOJIOTMYECKOTO  COJAEP>KAHMsI, BKIIOYAIONIYIO IICEBIOHAYYHbIE 3HAHUS W3
Pa3IMYHBIX UCTOYHUKOB (CpeAcTBa MaccoBOW MH(pOpMaLMU, HAYYHO-TIOMYJISIPHbIE
MaTepuasbl), STUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEIOBaHUII B OuHOJIOTHUH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHUE CO3[1aBaThb COOCTBEHHbIE IHUCbMEHHBIE M YCTHBIE COOOILEHUS,
000011ast 6MOJIOTHYECKYI0 MH(POPMAIIMIO M3 HECKOJIbKUX HUCTOYHUKOB, TPAMOTHO
WCITI0JIb30BATh MOHATUIHBIN armapaTt OMOJIOTHH.

[TpenmeTHbIe pe3yabTaThl OCBOEHUSI yueOHoro npeamera «buonorus» ¢ 11
Kj1acce NOJIKHBI OTPaKATh:

c(hOpMUPOBAHHOCTh 3HAHUI O MECTE U POJU OMOJIOTMH B CHUCTEME HAy4YHOTO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHON €CTEeCTBEHHO-
HAyYHOM KapTUHBI MUpPAa M HAYYHOIO MHMPOBO33PEHMS, O BKJIAJE POCCUHUCKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (DPYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKa ISl pEIIeHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJIepKaHNe OMOIOTHUECKUX TEPMUHOB U TIOHATUIN: BUI,
HOMYJSALMSI, TEHO(POH[, HSBOJIONUS, ABIXKYIIHE CUIIbl ((aKTOpBI) 3BOJIOLUH,
MIPUCTIOCOOJICHHOCTh OPTraHU3MOB, BHU000pa30BaHUE, JKOJOTHYECKUE (PaKTOPHI,
DKOCHCTEMa, TMPOMYIEHTHI, KOHCYMEHTBI, pEAYLEHThl, IeMU TMHTAHUSA,
AKOJIOTHYECKas MUpaMuaa, OuoreoreHos, ouocdepa;

YMEHHE H3jaraTh OHOJOTHYECKHE TEeOpuH (SBOMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKAass TEOpUs SBOJIOLUUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apoapiieBoro cxonacrsa K. M. bspa, depenoBaHusl TJIaBHBIX HalpaBICHUNA U



nyteit aBomoruun A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHUE BJIaJIETh METOJIAaMUA HAYYHOTO IMO3HAHMS B OMOJIOTHUN: HAOIIOICHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB U SIBJICHUM, OpraHu3aiusi ¥ MpOBEJICHUE
OMOJIOTUYECKOT 0 IKCIIEPUMEHTA, BHIIBUKEHUE TUIIOTE3bI, BHIABICHUE 3aBUCUMOCTH
MEXIYy HCCIACAYEMBIMH BEITUYMHAMU, OOBICHEHHE TMOJYUYECHHBIX pPE3yIbTaToOB,
WCITOJIb30BAHHBIX HAYYHBIX MOHSATUN, TEOPUH M 3aKOHOB, YMCHHE JI€JaTh BBIBOIBI
HA OCHOBAHMH TMOJTYYEHHBIX PE3YJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOEHUS OHOJOTUYECKHUX
OOBEKTOB: BUJOB, MOMYJALUUN, MPOAYLEHTOB, KOHCYMEHTOB, PpEIYyLIEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTUYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHOca
BEIIECTB W TIOTOKA DSHEPTMM B DSKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUN B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYroBOPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Onocdepe;

YMEHHE TPUMEHSTh MOJNyUYEeHHBIC 3HAHUS I OOBSICHEHUS OMOJIOTUYECKUX
MPOLIECCOB U SIBJICHUU, JIJISi MPUHATHS MPAKTUUECKUX PEIICHUN B MOBCEIHEBHOM
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY’KaOIIUX JIFO/IeH, COOII0IEHUS] HOPM TPaMOTHOTO MOBEJCHHS B OKPYKAIOIICH
IPUPOHON cpene, MOHWMAaHUE HEOOXOIMMOCTH WCIOJIB30BAaHUS JTOCTHIKEHUHN
COBPEMEHHOW OMOJIOTUH JJIsl pAallHOHATIBHOTO MPUPOI0TI0JIb30BAHUS;

YMEHUE pelniaTh dJIeMEHTapHbIe OMOJOTUYECKHUE 3a/laud, COCTABISTh CXEMBbI
MEPEHOCa BEIIECTB U SHEPTUH B IKOCUCTEMAaX (LIETH MUTAHUSA);

YMEHUE BBINOJHATh JIA0OpAaTOpHBIE M MpakTUYecKhe padoThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YyMEHUE KPUTHYECKH OIICHWBATh M HWHTEPHPETUPOBATH HH(POPMAIIHIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 TICEBJOHAYYHbIE 3HAaHUS U3
Pa3TMYHBIX UCTOYHUKOB (CpeACTBa MacCcOBOW MH(MOpPMAIINU, HAYIHO-TIOMYIISIPHbIC
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (OPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3HUITHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IMHCbMEHHBIE M YCTHBIE COOOIICHMUS,
00001mass 6MoIOTHYECKYI0 UH(POPMAIIUIO W3 HECKOJIBKUX MCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuyecTBo 4acos

dyeKkTpoHHbIE (LM (pPOBbLIE)

Ne i/m IIpakTH4eckue
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE PeCypPChI
padoThI
bubnunoreka LIOK
! buonorus Kax Hayka 2 05 https://m.edso00.ru/7f41c292
2 JKuBbIC CHCTEMBI U X OpPraHU3aIUs 1 bubmmorexa [IOK
p t https://m.edso0o.ru/7f41c292
. bubnuoreka [IOK
3 XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
4 HKHSHETESTEIEHOCTE IUIETKH 0 https://m.edso0o.ru/7f41c292
5 Pa3smHOXkeHne 1 MHANBUAYAIBHOE pa3BUTHE 5 1 bubnnorexa [JOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
5 HacnenctBeHHOCTh M1 MUBMEHYMBOCTD 8 15 bubmuoreka [JOK
OpPraHU3MOB ' https://m.edso00.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubanorexa [JOK
OMOTEXHOJIOTUHU https://m.edso0.ru/7f41¢292
bu6nmorexa LIOK
P 1
8 C3EPBHOE BpeMA https://m.edso0o.ru/7f41c292
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4
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11 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanyecTBo 4acoB

JaekTpoHHbIe (HU(pPOBbHIE)

Ne ni/mn IIpakTH4eckue
NMPorpamMmbl Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI
bubmuorexa [JOK
! IBOIMOUHONHAS GHOTOTHS o ! https://m.edsoo.ru/7f41cc74
9 Bo3HMKHOBEHUE U Pa3BUTHE )KU3HU HA 9 05 bubnnoreka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuorexa [JOK
3 OprasH3Mbl 1 OKpYAIOWas Cpesa > 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo011ecTBa 1 3KOJOTHUECKHE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
> Pesepaiioe Bpens 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2.5
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4yacoB JJIeKTPOHHBbIE
ara uuppoBbIe
Nen/m  Tema ypoka IIpakTuyeckue A op
Bcero U3y4eHust o0pa3oBaTe/bHbIe
padoThI
pecypcsl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso00.ru/863e632a
MeTo/1bI TO3HAHUS KUBOU MTPUPOJIBIL.
5 [TpakTuueckast padorta Ne 1 1 05 bubnnoreka [JOK
«/cnonp30BaHuEe pa3IMYHBIX METOJIOB MPU ' https://m.eds00.ru/863e6122
W3YYCHUU OMOJIOTUIECKIX OOBEKTORBY
3 buosiornyeckue cucremsl, MPOLECCH U UX 1 bubnuorexa [JOK
U3y4EHHE https://m.eds00.ru/863e6564
4 Xumuueckuii coctas KiIeTku. Boga u 1 bubmuorexa [JOK
MUHEpaJIbHBIE COJIH https://m.edso0o.ru/863e674e
bu6mmoreka [JOK
b . 1
> eaticit. COCTaB U CTPOCHHE GenKoB https://m.eds00.ru/863e6b72
®epMeHThl — OMOJOTUYECKHE
karanuzaTtopsl. JlabopaTtopHas padora Ne 1
6 «3yueHne KaTaTuTHYECKOW aKTUBHOCTH 1 0.5 bubmmorexa [JOK
yi ' https://m.edso00.ru/863e6b72
dbepMeHTOB (Ha MpUMepe aMUJIa3bl UITH
KaTaJiasbl)»
bu6mmorekxa [IOK
7 v I 1
[ICBOBL. ST https://m.eds00.ru/863e6870
8 Hyxneunossie kucinorsl. AT® 1 bubmmorexa LIOK

https://m.edso0.ru/863e6d5c¢c



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
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Hcropus u MeToIbl U3Y4EHUS KIIETKH.

bubmuorexa [JOK

o Knerounas teopus https://m.eds00.ru/863e6e88
10 KiteTka kak menocTHas ®uBasi CHCTeMa
CTpoeHue 3yKapuoOTHYECKOM KIIETKHU.
JlaGopaTtopHas pabora Ne 2 «3yuenue bubmuorexa [JOK
11 CTPOCHHUSI KJIETOK PaCTCHUM, )KUBOTHBIX, 0.5 https://m.edso00.ru/863e6ff0
rpuOOB U OaKTepuil 1O MUKPOCKOTIOM Ha https://m.eds00.ru/863e716¢
TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUEC)»
bubmuorexa [JOK
12 ObmeH BemecTs uiM MeTaboH3M https://m.edso00.ru/863e766¢
bubmuorexa [JOK
13 Potocuires. XemocHrres https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 Sneprerureckiii ooMen https://m.edso00.ru/863e7aae
JKu3HEeHHBIN UK KIETKHU. JleeHue KIeTKH.
Muro3. JlabopaTopuas padota Ne 3
15 «Habmonenre MUTO3a B KJIETKaX KOHYMKA 0.5 bubmorexa HOK
https://m.edsoo.ru/863e7dc4
KOpEIITKa JTyKa Ha TOTOBBIX
MUKpOTpenaparax»»
16 buocunres 6enka. Peakuus MaTpuyHOTO bubnmnoreka [JOK
CHHTE3a https://m.edso00.ru/863e796e
bubmuorexa [JOK
17 Tpascasuus — Ouocnes berka https://m.edsogru/863e796e
bubmuorexa [JOK
18 Hexkmetounsie hopMbI )KH3HU — BUPYCHI httns://m.edsoo.ru/86367540
bu6mmorekxa [IOK
19 DopMBbl pa3MHOKEHHUSI OPraHU3MOB 0 https://m.eds00.ru/863e81b6

https://m.edso0.ru/863e831e
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bubmuoreka [JOK

20 Meii
nos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U pa3BUTHE MOJIOBBIX KJIETOK.
OmnogotBopenue. JlabopaTopHas pabora Ne bubnmoreka [JOK
21 0.5
4 «3yueHue CTpOCHUS MOJTOBBIX KJIETOK HA https://m.eds00.ru/863e81b6
TOTOBBIX MUKpOIIpenapaTax»
22 NHauBuayanpbHOE pa3BUTHE OPraHU3MOB bubmmorexa [JOK
AHBHILY P P https://m.eds00.ru/863e8436
23 I'eneTrka — Hayka O HaCJIEICTBEHHOCTH U bubnnorexa [HOK
W3MEHYHUBOCTH https://m.eds00.ru/863e86f2
24 3aKOHOMEPHOCTH HACJIEAOBAHUS TPU3HAKOB. bubnuorexa [JOK
Monoru0puaHoe CKpelBaHue https://m.eds00.ru/863e8878
o5 JurubpunHoe ckpeniuBaHue. 3aKoH bubnnoreka [JOK
HE3aBHUCUMOTI'0 HACJIEA0BAHNS IIPU3HAKOB https://m.edsoo.ru/863e89a4
CuernieHHOE HaclleJJOBaHUE MTPU3HAKOB.
JlaboparopHas pabota Ne 5 «M3yueHue
26 e3 J'IliTale)B M(FHOFI/I6 UHOTO Zq 0.5 bubmmorexa [JOK
pesy puA ' https://m.eds00.ru/863e8c60
TUTHOPHUIHOTO CKPEIUBAHUS Y APO30PHIIBI
Ha TOTOBBIX MHUKpOIIpErapaTax»
I'enernka nmona. HacnegoBanue npu3HaKkoB, bubnuorexa [JOK
27
CLEIUIEHHBIX C I10JIOM https://m.eds00.ru/863e8c60
H3menunBocTs. HenacneacteenHas
W3MEHYHMBOCTh. JIJabopaTopHast pabota Ne 6.
28 W3ydenne Mo uUKAIIHOHHOM 0.5 bubmmorexa [TOK
yi ' https://m.edso0o.ru/863e8efe
M3MEHYMBOCTH, MIOCTPOCHHUE BAPUALIMOHHOTO
psia U BapualluOHHOW KpUBOW»
29 HacnencrBennass ”3AMEHUYMBOCTb. 05 bu6mmorexa [IOK

JlaGopaTtopHnast pabota Ne 7. «Ananus

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



https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

MyTalui y Jpo30(HiIbl Ha TOTOBBIX

MHUKpOIIpenaparax»
bubmuorexa [JOK
30 r 1
creTiita qenopeka https://m.eds00.ru/863¢8d78
PesepBHeIit ypok. O000IICHHE 11O TEME
31 «HaciencTtBeHHOCTh 1 U3MEHUYMBOCTD 1
OpPTaHU3MOBY
bu6mmoreka [IOK
32 C 1
CHICKILITL KAk HayKa 1 HpoHece https://m.edso00.ru/863e9214
33 Metoabl ¥ JOCTHKEHUSI CENIEKIINU PACTEHUM 1 bubnunoreka [JOK
U JKUBOTHBIX https://m.edso00.ru/863e9214
34 BbrnorexHonorusa xkak oTpaciis IPOU3BOACTBA 1 Bubmorexa ITOK
p p https://m.edsoo.ru/863e9336
OBHLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHBbIE
Ne ni/m Tema ypoka IpakTuyeckue Jlara uupposkie
Bcero U3y4eHust o0pa3oBaTe/bHbIe
padoThI pecypes:
1 DBOJIIOIUS U METOJIbI €€ U3YUECHUS 1 bubmnorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hcropust pa3BUTHS NIPEACTABICHUI 00 1 bubnnoreka [JOK
SBOJIIOIAU https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 Muipodpostions 1 https://m.edsoo.ru/863e9cle
[Tomynsiust Kak sIeMeHTapHas eAuHHUIA
4 BUJa U dBomoIuK. Jlaboparopuas padota Ne 1 05 bubnnoreka [JOK
1 «CpaBHEHUE BUIOB 1O https://m.edso0.ru/863e99c6
MOP(}OIIOTHIECKOMY KPUTEPHIO)
5 JIBroky1ue cuibl (3JIeMeHTapHbIE (PaKTOPHI) 1 bubnnoreka [JOK
3BOJIIOIUU https://m.edsoo.ru/863e9da4
. bubnuotexa [JOK
6 EcrecTBeHHbI 0TOOp 1 €ro Gopmbl 1 https://m.edso00.ru/863e9ed0
Pe3ynbTatel 3BOIIONMN:
MPUCTIOCOOJICHHOCTh OPTaHU3MOB U
7 BU000pazoBanue. JlabopaTopHas pabora Ne 1 05 bubnuorexa [JOK
2 «Onucanue npucrnoco0IeHHOCTH https://m.edso00.ru/863e9fde
OpraHmu3Ma 1 €€ OTHOCUTEIILHOTO
XapakTepa
8 Hampasnenus u myTu MakpOIBOIOIHH 1 bubmmorexa [JOK
https://m.eds00.ru/863e9cle
9 HeobpaTtumocTs 3BoMIOINN 1



https://m.edsoo.ru/863ea20e
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Wcropus xu3Hu Ha 3emiie U METOJbI €€

10
U3YYEHUS
11 ['unoTe3bl MpOUCXOXKACHUS KU3HU Ha 3emiie buGnnorexa LIOK
https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3eMIiie 1o 3pam U 0 bubnnoreka [HOK
IepuoIaM https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl 3BOJIIOIUU PACTUTEIILHOTO
1 ’KUBOTHOTO Mupa. [IpakTrueckas padota bubnunoreka [JOK

13 0.5
Ne 1 «M3yueHune uckomnaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHuil ¥ KUBOTHBIX B KOJUICKIIHIX)
14 CoBpemeHHast cucTeMa OpraHuyecKkoro Mupa bubmmorexa LIOK
https://m.edsoo.ru/863ea48e
bubmuorexa [JOK
15 DBOJIIOIHS YeJIOBEKa (aHTPOTIOTEHE3) https://m.edsoo.ru/863eac2c
bu6mmoreka [IOK
16 JBmxymie cuibl ((hakTOphl) aHTPOMIOTEHE3a https://m.edsoo.ru/863ead4d
17 OCHOBHBIE CTaIUX DBOIIOIINN YEJIOBEKA
18 YenoBeueckue pacsl U IPUPOJHBIE bubnuoreka [IOK
ajanTaluy 4eJioBeKa https://m.edsoo.ru/863eaea2
PesepBubIil ypok. O600111€HHE TIO TEME

19 «BO3HUKHOBEHME U pa3BUTHE KU3HU Ha
3emie»

20 DKoJoTHs Kak HayKa

21 Cpenbl 00UTaHUS U SKOJIOTUYECKHE bubnnorexka [JOK
(baxTopsI https://m.edsoo.ru/863eafec
Aobuotndeckue (axtopsl. JlaboparopHas

29 paborta Ne 3. «Mopdomoruueckue 05 bubnuorexa [JOK

0COOEHHOCTH pacTeHU U3 pa3HbIX MECT
oOutanusy. JlaboparopHas padota Ne 4.

https://m.edso00.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

«BnusHue cBera Ha POCT U pa3BUTUC
YEPECHKOB KOJICYyCa»

bubmumoreka [IOK
23 Brorireckite paxtops! ! https://m.edsogru/863eb348
DKOJIOTUYECKHE XaPaKTEPUCTUKU
24 nomyssiiad. [Tpaktudeckast padorta Ne 2 1 05
«[IoCcY€T IOTHOCTH MOIMYJISIUI PA3HBIX
BUJIOB PACTCHUI
25 Coo0rmiecTBa OpraHu3MOB — OHOIIEHO3 1 Egsgir%?:;szggg%eb%a
bubnnorexa [JOK
26 DKOJOTUYECKHE CUCTEMBI (IKOCHCTEMBI) 1 https://m.edsogru/863eb46a
OCHOBHBIE TIOKA3aTeIH YKOCUCTEMBI.
27 Oxkonoruueckue nupamusl. CBocTBa 1 bubmmorexa LHOK
skocrcTen. CyKiieoons https://m.edso00.ru/863eb5fa
28 [IpupoHbIE Y5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
30 buocdepa — rmobanbpHas s3xocucreMa 1 bubnnoreka [JOK
3eMiu https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYILIECTBOBAHUS 1 bubnmnoreka [JOK
6uochepsl https://m.edso00.ru/863ebd16
32 YenoseuecTBo B 6nochepe 3emin 1
33 CocytiecTBoBaHUE TTPUPOJIBI U 1 bubnmnoreka [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
34 PesepBHblit ypok. O00011I€HNE TEMBI 1
«Coo011ecTBa 1 9KOJIOTHYECKUE CHCTEMBI»
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2.5



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




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

* buonorus, 10 knacc/ benses [.K., Aemmmun .M., Ky3nenosa JI.H. u npyrue;
nox penaknueit bensesa J[.K., Ipmvmuna [.M., AknronepHoe 00111eCTBO
«M3marensctBo «IIpocBemenue»

* buonorus, 11 xknacc/ bensies J1.K., bopoauun [1.M., deimiun I'.M. u npyrue;
nox penakiuei bensesa JI.K., JIpimmuna .M., AkiimonepHoe 00111eCTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeIHeHI/IG»

METOJINYECKHUE MATEPUAJIBI JIJISd YUUTEJISA
VYuebHo - MeToIMueckuit koMIuieke o ouonoruu noa penakiueit 1. K. bensera

u I''M. JIpiMinia

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
UHTEPHET
resh edu ru

https://uchi.ru
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