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INOACHUTEJIbBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTHH TEOPETUYECKYI0 OCHOBY JJISl ONpEICNCHHS IMOIXOAOB K
(GbopMHpPOBaHUIO CO/EpKAaHUA y4yeOHOro mnpeamera «bUONOTHS» COCTABWIN: KOHIENTYAJIbHBIE IMOJIOKECHUS
@I'OC COO o0 B3auM00OYCIIOBICHHOCTH IIEJIeH, COJepKAHNUs, Pe3yIbTaTOB 00yUeHHsI U TPeOOBaHUI K YPOBHIO
MOATOTOBKU BBIMMYCKHUKOB, TOJOKEHHUS 00 OOIIMX LEIsIX U MPUHIUIAX, XapaKTepU3YIOUIUX COBPEMEHHOE
COCTOSIHME CHCTEMBI CpemHero obOmiero oOpasoBanus B Poccuiickoit denmepanuu, a TakkKe IOJOKCHHUS O
cnenuduke Ouonoruu, e€ 3HAUEHUU B T[O3HAHWU >KUBOW MPUPOJABI U OOECIEUEHUHU CYIIECTBOBAHUS
yenoBeyeckoro oodmiectsa. CornacHO Ha3BaHHBIM IOJIOKEHUSM, ONpPEeNICHbl OCHOBHBIC (DYHKIIMH TPOTPaMMBI
1o OMOJIOTUU U €€ CTPYKTYpa.

[IporpamMma mo Guosioruu Naét mpeacTaBiIeHue O 1eNsx, 00 o0IIel crpaTerud 00y4eH s, BOCIIUTAHUS U
pa3BuTHUa OOydaloIIUXcs cpeAcTBaMH yueOHoro mpeamera «buonorus», ompenensier o00s3aTeNbHOE
IIPEIMETHOE COJAEpKAHUE, €ro CTPYKTYpY, paclpeleleHHe I0 pasfeiaM U TeMmaM, PEKOMEHAYEMYIO
MOCJIEZI0BATEIbHOCTh M3YUEHHs Y4eOHOro Marepualia ¢ y4€TOM MEeXIPEIMETHBIX M BHYTPUIIPEAMETHBIX
CBsI3€H, JIOTHKU 00pa30BaTEeIbHOTO MPOLECCa, BO3PACTHBIX 0COOEHHOCTEH 00yUYaIOMIUXCSl.

B mporpamMe 1o OHONOTMM TakXe YYHUTHIBAIOTCA TpeOOBaHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM M TPEIMETHBIM pe3yibTaraM oOyueHHs B (OPMHPOBAHMU OCHOBHBIX BHIOB Yy4eOHO-
MO3HABATENIbHON  JIEATENBHOCTH/Y4EOHBIX  JEHCTBHI  OOydYalomUXCsl O  OCBOCHHMIO  COJEPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHUS.

B nporpamme no 6uonorun (10-11 xmaccel, 6a30BbIil ypOBEHB) peaan30BaH MPUHIIUI IPEEMCTBEHHOCTH
B H3y4eHMM Ouoisioruu, Onarojaps 4emy B HEM IPOCMATpUBAETCS HANPABIEHHOCTh HA DPAa3BUTHE 3HAHUIA,
CBSI3aHHBIX C ()OPMUPOBAHHUEM €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHHUS, LIEGHHOCTHBIX OPUEHTALUN JTUYHOCTH,
9KOJIOTMYECKOTO MBILUIEHUS, IPEACTABICHUN O 310pOBOM 00pa3e KU3HUM M OEpeKHbIM OTHOILEHUEM K
oKpyxarwiei npupogHoi cpene. [loatomy Hapsamy ¢ u3ydeHHeM OOIIEOMOJIOTHYECKHX TEOpUi, a Takke
3HAHUN O CTPOEHMH KMBBIX CUCTEM Pa3HOIO paHra W CYLIHOCTH OCHOBHBIX IPOTEKAIOIIMX B HUX IPOLECCOB B
porpaMMe Mo OMOJOTUH yJeJIeHO BHHUMAaHHUE HCIIOJIb30BAHUIO MOMYYEHHBIX 3HAHUN B MOBCETHEBHOM >KU3HU
JUId peUIeHMs] NMPUKIAIHBIX 3a/ad, B TOM 4YHCIe: NPOPUIAKTUKU HACJIEJICTBEHHBIX 3a00JIEBaHUN ueIOBEKa,
MEIMKO-TEHETHUECKOTO KOHCYIbTUPOBAHUS, OOOCHOBAHHUS SKOJOTHYECKH IIeIeCO00pa3HOro MOBEICHUS B
OKpY’Karolllel MPUPOAHON Cpele, aHalIMu3a BIMSHHUS XO3SMCTBEHHOH AESITEIbHOCTU YEJIOBEKA HAa COCTOSHUE
MPUPOJHBIX U UCKYCCTBEHHBIX SKOCHUCTEM. YCHJICHHE BHUMAaHUS K MPUKIATHOW HAMpPaBIEHHOCTH Y4e€OHOIO
npenMera «buosiorus» NPOJUKTOBAHO HEOOXOJUMOCTBIO OOECIEUeHMs] YCIOBHUI JUIsl pElIeHUs OJHOM W3
aKTyalbHbIX 33Ja4 IIKOJBHOI'O OMOJIOTHYECKOro oOpa3oBaHUs, KOTOpas mpeanosnaraer (OpMHUpPOBaHUE Y
00yyaroluXxcsl ClIOCOOHOCTH aJaNTUPOBAThCA K W3MEHEHMSIM JUHAMHYHO Pa3BUBAIOLIETOCS COBPEMEHHOIO
Mupa.

buonorus Ha ypoBHe cpeaHero obiiero oOpa3zoBaHHMs 3aHMMaeT BakHOoe MecTo. OHa obecreunBaer
¢dbopmHpoBaHKE y 00yJaromuxcs MpeICTaBIeHU 0 HayYHOH KapTHUHE MUPA, pacIMpsieT U 0000IaeT 3HaHUs O
KUBOM NPUPOJE, €€ OTIIMUUTEIbHBIX IPU3HAKAX — YPOBHEBOW OpPraHU3AallMU W DBOJIOLHH, CO3MAET YCIOBUS
JUIA: TIO3HAHUS 3aKOHOB JKUBOM MNpUpOIbl, (OpMHUPOBaHUS (PYHKIMOHAIBHOM TI'PaMOTHOCTH, HAaBBIKOB
310pOBOro M Oe3omacHoro o0pa3a KM3HHU, SKOJOTHYECKOIO MBIIIIEHHS], IEHHOCTHOTO OTHOILIEHUS K YKUBOU
IIPUPOJIE U YETIOBEKY.

Bonbiioe 3HaueHne OMONOTHMSI MMEET TaKKe JUIs PEIIeHUs BOCHHUTATEIbHBIX M pa3BUBAIOIIMX 3ajay
CpeaHero ooduiero oopazoBaHMsl, colMATM3alMU oOydarouuxcs. M3yuenne Ouonoruu obecreunBaeT yciaoBUs
1 GOPMUPOBAHUS MHTEIUIEKTYaIbHbIX, KOMMYHHKAIIMOHHBIX U MH(OPMALMOHHBIX HABBIKOB, ICTETUYECKOM
KYJIBTYpBl, CHOCOOCTBYET MHTErpallviud OHOJOTMYECKMX 3HAHUU C TMPEACTaBICHUSMH M3 JIPYTUX Y4eOHBIX
MPEeIMETOB, B YaCTHOCTH, (GU3KKH, XUMUU U reorpadun. Ha3BaHHbIE MMON0KEHUS O MPEAHA3HAYEHUU Y4eOHOTrO
npeamera «bHOJOTHs» COCTaBWIM OCHOBY Ui ONpEIENCHHs MOJIX0M0B K OTOOPY M CTPYKTYPHPOBAHHUIO €T0
coJiepKaHusl, MPEJCTABIEHHOTO B IpOrpaMMe 10 OMOJIOTHH.

OT10op conepkanust yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIEH C MO3UIMN
KYJIbTYPOCOOOPA3HOIO MOAXOAa, B COOTBETCTBUU C KOTOPHIM OOydaromuecs IOJKHBI OCBOMTbh 3HAaHUS U
YMEHHUS, 3HaUuMbIe 1711 (GOpMUPOBAHUS OOIIEH KYIbTYpbI, ONpPEEIsIONINe aJeKBaTHOE TIOBEJCHNE YeTIOBEKa B
OKpY KaloIel MPUPOTHON cpefie, BOCTpEeOOBaHHBIE B TTOBCEAHEBHON JKM3HU M MPAKTHYECKON NEATETHLHOCTH.
Ocoboe mMecTo B 3TOM cuCTeMe 3HAHWUN 3aHMUMAIOT 3JIEMEHTHI COJepKaHUs, KOTOpPbIE CIY)KaT OCHOBOW ISt
(dhopMHUpOBaHHS TPEACTABICHUNH O COBPEMEHHON €CTeCTBEHHO-HAYYHOM KapTUHE MHpa M I[EHHOCTHBIX
OPHEHTALMX JINYHOCTH, CIIOCOOCTBYIOIMX I'YMaHHU3aIMKU OMOJIOTHYECKOT0 00pa30BaHMUs.



CtpykTypHpoBaHuEe cOnAEpKaHHMs yuyeOHOro marepuaiga B MpOrpaMMme MO OHOJIOIMH OCYIIECTBIEHO C
y4€TOM NPUOPUTETHOTO 3HAYCHHUS 3HAHUM 00 OTJIMYMUTENBHBIX OCOOCHHOCTSIX >KMBOM MpPHPOIBI, O €&
YPOBHEBOH OpPraHU3ALUU U IBOJIOLUH. B COOTBETCTBUU € 3TUM B CTPYKTYype ydeOHOro npenmera «buonorns»
BBIJICJICHBI CIIEAYIOIIUE CoJepXKaTeibHble JUHUM: «buomorus kak Hayka. MeToabl Hay4HOTO MO3HAHHUS»,
«Knerka kak 6uosorndeckas cucremay, «Oprauusm Kak onosorudeckas cucrema», «Cucrtema u MHOrooopasue
OpPraHUYECKOT0 MHUPa», « IBOJIIOLMS KUBON NPUPOIBI», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTU».

Ienp n3ydenus yueOHoro mpenmera «buosorus» Ha 6a30BOM ypOBHE — OBJIaJIEHUE OOYYarOLIMMUCS
3HaHUSIMH O CTPYKTYPHO-(YHKIHMOHAJIBHON OpraHM3alliU JKUBBIX CHUCTEM DPAa3HOTO paHra W mpuoOpereHue
YMEHUH HUCHOIb30BaTh 3TU 3HAHUA AJIS I'PAMOTHBIX JIEHCTBMHM B OTHOIIEHUU OOBEKTOB >KMBOH MPUPOABI U
pELICHHS Pa3InYHbBIX KU3HEHHBIX MPOOIIEM.

JlocTukeHue Lenu u3ydeHus ydyeOHoro npenmera «buosiorus» Ha 0a30BOM ypoBHE oOecreuuBaeTcs
pELIEHNEM CIIENYIOIINX 3aau:

OCBOCHHME OOY4YalOUIMMHUCA CUCTEMbl 3HAaHMM O OHOJOIMYECKHMX TEOpHUsSX, YUYEHHsX, 3aKOHaXx,
3aKOHOMEPHOCTSAX, THIIOTE3aX, MpaBHJax, CIYKalIMX OCHOBOH i (OPMHUPOBAHUS TMPEICTABICHUHA O
€CTECTBEHHO-HAyUYHOW KapTHMHE MHpa, O METOJaX HayyHOro IIO3HAHUSA, CTPOEHUHM, MHOrooOpasuu u
0COOEHHOCTSIX JKUBBIX CHCTEM DPAa3HOTO YPOBHS OpPraHM3allld, BBIJAIOIIMXCS OTKPBITHSX W COBPEMEHHBIX
HCCIIEIOBAaHUSIX B OMOJIOTHH;

(dbopmupoBaHre y 00YJarOIUXCsl MO3HABATEIBHBIX, HHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEH B
Ipolecce aHAIK3a JAHHBIX O MYTAX Pa3BUTUS B OMOJIOTMU HAay4yHBIX B3IUIAJO0B, MJIEH U MOAXO0JO0B K MU3YYEHUIO
KHUBBIX CUCTEM Pa3HOr0 YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Yy OOydarouuxcs oOuield KynbTypbl, (PyHKIMOHAIBHOM TIPaMOTHOCTH, Pa3BUTHE YMEHUMH
OOBSICHATh W OIICHMBATH SBIICHHUS OKPYXKAIOIIEro MHpa >KWBOM MPUPOABI HA OCHOBAHWU 3HAHWUN U OTBITA,
MOJIyYEHHBIX IPU U3YyYEHUU OUOJIOTUH;

¢dbopmupoBaHre y O0OydYaIOUIMXCS YMEHHH WJUTIOCTPUPOBATh 3HAUYEHUE OWOJOTMYECKUX 3HAHUU B
IPAKTUYECKOM  JESATEIbHOCTH  4YEJIOBEKa, pa3BUTUM  COBPEMEHHBIX  MEIUIMHCKMX  TEXHOJIOTMH U
arpoOMOTEXHOJIOTHA;

BOCIUTaHHE YOEKIEHHOCTH B BO3MOXKHOCTH IO3HAHHS UYEJIOBEKOM XHBOW HPUPOAbI, HEOOXOAMMOCTU
Oepe’KHOTO OTHOIIEHHSI K HEl, COOIOIEHHS STHYECKUX HOPM TIPH MPOBEACHUN ONOIOTHYECKUX HUCCIICIOBAHMIA;

OCO3HaHME LIEHHOCTH OMOJOrMYECKUX 3HAHUHM AJIS HOBBIILICHUS YPOBHS HKOJOTHMUECKOW KYIbTYpBI, JUIs
(dbopMHpOBaHUS HAYYHOTO MUPOBO33PECHHUS;

NPUMEHEHHE NMPUOOPETEHHBIX 3HAHUNH M YMEHMH B MOBCEJHEBHOM XKU3HHM JJIsl OLEHKH MHOCIEICTBUNA
CBOEH JEATENBbHOCTH MO OTHOIIEHUIO K OKpY’Karollell cpene, COOCTBEHHOMY 3/I0pPOBbIO, OOOCHOBAaHHE H
co0JroIeHrEe Mep MPOPHUIAKTUKY 3a00JI€BaHU.

B cucreme cpeanero o6miero oOpazoBanusi «buonorusi», uzydaemas Ha 0a30BOM YPOBHE, SIBISIETCS
00s13aTeNIbHBIM y4€OHBIM TPEIMETOM, BXOJASALIMM B COCTaB INpenMeTHOH oOnactu «EcTecTBeHHO-Hay4HbIE
MIPEIMETHI».

Jlnst u3ydeHust 6uosoruu Ha 6a30BOM YpOBHE CpeHero oouiero oopazoBaHus orBoauTcs 67 gacos: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 kimacce — 33 vaca (1 gac B Henerio).

COJEPKAHUE OBYYEHUSA
10 KJIACC

Tema 1. buojsiorust Kak Hayka.

buonorus xak Hayka. CBs3b OHMOJIOTHH C OOIIECTBEHHBIMH, TEXHUYECKUMHU M JPYTUMHU €CTECTBEHHBIMU
HaykamH, ¢uiocodpueil, ITHUKOM, 3cTeTukod U mpaBoM. Ponb Ouonoruu B (HOpMHpPOBaHHHM COBPEMEHHOM
Hay4YHOH KapTHHBI MUpa. CucTemMa OMOJIOTHYECKUX HAYK.

Metoapl  MO3HaHUS KUBOW  MpHUpoAbl  (HAOMIOAEHHME, OKCIEPUMEHT, OIHCaHue, H3MEpPEHUE,
KJaccu(uKanus, MOIeTMPOBAaHUE, CTATUCTUYECKask 00pabOTKa JaHHBIX ).

JdemoHcTpaumnu:

IToprpetsr: Y. apsun, I'. Mennens, H. K. Konpuos, /Ix. Yorcon u ®@. Kpuk.

Tabmuiet U cxembl: «MeToIbl TO3HAHUS KUBOW TTPUPOIIBI.

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

[IpakTnueckast pa6ora Ne 1. «Vcnonb3oBaHHE Pa3IMYHBIX METOJOB HPU HU3YYECHUH OHOJIOIMYECKUX
00BEKTOBY.

Tema 2. ’KuBble cucTeMbl 1 UX OPraHU3aI U,



Kupbie cuctembl (OMOCHMCTEMBI) KakK MpeAMET Hu3ydeHus Ouonoruu. OTIuYMe KUBBIX CHCTEM OT
HEOPraHUYECKOU IIPUPOJIBI.

CpoiicTBa OMOCHCTEM U HX pa3HooOpaswe. YPOBHHM OpraHU3allMd OMOCHUCTEM: MOJICKYJISPHBIH,
KJICTOYHBIM, TKAHEBBIN, OPraHW3MEHHBIN, MOMYISIIMOHHO-BUIOBON, IKOCHCTEMHBIN (OMOTeOleHOTHYECKUN),
OorocdepHbIN.

JdemMoHcTpanum:

Tabnuue! u cxembl: «OCHOBHBIE IPU3HAKY KU3HIY, «Y POBHH OPraHU3ALUU KUBOW IPUPOIBI».

O6opynoBanue: Moaens Monekyibl JJHK.

Tema 3. XuMn4ecKknii COCTaB M CTPOEHHE KJIETKH.

XHUMHYECKUN COCTaB KIETKHM. XUMHUYECKUE JJIEMEHTBI: MAaKpOJJIEMEHTBI, MUKPOXJIEMEHTHl. Boma u
MUHEPAJIbHBIE BENIECTBA.

@OyHKIMM BOJbI U MUHEPAJIbHBIX BEILECTB B KieTke. [loanep:kanne ocMoTHYECKOTrO OasiaHca.

benxu. CocraB u crpoeHue 0enKkoB. AMUHOKHCIOTEI — MOHOMEpHI OenkoB. He3amMeHnMble U 3aMEHHUMBbIE
AMHHOKHUCIIOTBI. AMUHOKHCIIOTHBIA COCTaB. YPOBHH CTPYKTYPBI OCIIKOBOM MOJIEKYIIbI (IepBUYHAS, BTOPUYHAS,
TpPETUYHAsl U YETBEPTHUHAs CTPYKTypa). XMMHUUYECKHE CBOMcTBa OenkoB. buonornueckue GpyHKun 6enKoB.

®epmeHnTsl — Ouonormueckue Karamuzatopel. CtpoeHue (epMmeHTa: aKkTHUBHBIA LEHTP, CyOCTpaTHas
cneunpuyHocts. Kopepmentsl. Butamunbl. OTiinuns pepMeHTOB OT HEOPraHMYECKUX KaTalu3aToOpPOB.

VYrneBonbl: MOHOCaxapuibl (TJIIOKO3a, pubo3a M Je30Kcupu003a), Aucaxapuisl (caxaposa, JIakTo3a) U
noJjicaxapubl (Kpaxmai, TJIMKOTeH, 1eJUIr0103a). buonoruueckue GpyHKIMM yrieBoA0B.

Jlummapr:  tpuriamuepunasl,  Gochomunuabl, crepouasl. [ uapodunbHO-TUAPOPOOHBIE  CBOWCTBA.
buonornyeckue ¢pyHkuuu aunuoB. CpaBHEHHE YIIIEBOJIOB, OEJIKOB U JUINJOB KaK HCTOYHUKOB SHEPTUU.

Hyxneunosbie kucnorel: JJHK n PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KUCIOT. CTpoeHue u
¢bynkun JJHK. Crpoenune u pynkuuu PHK. Buast PHK. AT®: crpoenue u pyHKIuu.

[uTonorus — Hayka o kieTke. Kilerounas reopusi — mpuMep B3aUMOACHCTBUS UaeH U (HaKTOB B HAYYHOM
IIO3HAaHUU. MeTOoIbl U3y4EHMSI KIIETKH.

Knerka kxak memoctHas skuBas cucrema. OOImme MpHU3HAKH KIETOK: 3aMKHYTas HapyxXHas MeMmOpana,
monekyisl JIHK kak renernueckuii anmnapar, cucrema cuHTe3a Oelika.

Tunsl KJIETOK: syKapuoTHueckas M mpokapuoTuueckas. OCOOEHHOCTH CTPOEHHS HPOKAPUOTUYECKON
kinetkd. Kierounas crenka Oakrepuil. CTpoeHue »>yKapuOTHYECKOW KIeTKH. OCHOBHbBIE OTJIMYMA
pPacTUTENIBHOM, KUBOTHON U IPUOHON KIIETKH.

IToBepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, MIMKOKAIMKC, MX ¢yHKuuu. [Tnasmarnyeckas
MeMOpaHa, e€ cBoiicTBa U QyHkuuU. Lluromnasma u e€ opranouasl. OHOMEMOpaHHbIE OPraHOM/IbI KIIETKHU:
OIIC, anmapar ['onpmxu, nu3zocoMmbl. IlomyaBTOHOMHBIE OpraHOMIbl KIETKH: MHUTOXOHAPWH, IJIACTHJBL.
[Ipoucxoxaenne MUTOXOHAPUHN U TuiacTui. Buabl miactun. HemeMOpaHHble OpraHOUAbI KIETKU: PUOOCOMBI,
KJIETOYHBIA LIEHTP, UEHTPUOJIN, PECHUYKH, )KIYTUKH. DYHKIIMHM OpraHOUJO0B KJIETKH. BKirroueHusl.

SAnpo — perynsTopHblid 1eHTp kieTku. CTpoeHue szpa: siiepHas 000J0uKa, KapuoIlla3Ma, XpOMaTHH,
AIPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIIETKE.

JdemoncTpanum:

IToprpersr: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneitnen, P. Bupxos, Ix. Yorcon, ®. Kpuk, M.
VYunkunc, P. ®pankinun, K. M. bap.

Huarpammsbl: «Pacnpegenenue XHUMHUYECKHX DSJIEMEHTOB B HEXUBOW mpupone», «Pacmpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU NPUPOAEH.

Tabmuis! u cxemsl: «Ilepuonnyeckas Tabina XUMUYECKUX 3JIEMEHTOBY», «CTpOEHHE MOJIEKYJIbI BOABI»,
«buocunres 6enka», «CtpoeHne Mosekybl Oenka», «Ctpoenue dpepmenTa», «HyknenHnosbie kucnotsl. JJHK»,
«Ctpoenue Monekyibl AT®y», «CTpoeHue >yKapuOTHYECKON KIETKN», «CTpOECHHE >KMBOTHOM KIIETKH»,
«CTpoeHHE pacTUTENbHON KIETKN», «CTpOEHHE NPOKAPUOTUYECKOW KIETKN», «CTpOEHHE sapa KIETKN»,
«YTIIeBOIBIY, «JIHIHIED».

ObopynoBaHue: CBETOBOM MHKPOCKOI, O0OpyIOBaHME il IMPOBEACHUS HAOIIOIACHHUNA, W3MEpeHUui,
AKCIIEPUMEHTOB, MUKPOIIPENapaThl PACTUTENbHBIX, dKUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlabopaTopHble U IPaKTHYeCKHe PadOThI:

JlaGoparopHas pabota Ne 1. «/3ydeHune kaTaluTHUECKON aKTUBHOCTH (DEPMEHTOB (Ha MpUMEpe aMHIIa3bl
WM KaTaiasbl)».

JlabopaTopHas pabora No 2. «M3ydeHue CTpOEHUS KJIETOK PACTEHUH, XKUBOTHBIX M OaKTepUH MO
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OIMUCAHUEY.



Tema 4. KuzneneaTeJLHOCTh KJIETKH.

OOMeH BemiecTB, WIM MeTaOoMM3M. ACCUMWIAIUSA (IUIACTUYSCKHA OOMEH) M JUCCUMUJISALIUS
(PHEpreTHYecKuii OOMEH) — JIB€ CTOPOHBI €IWHOTO Tpolecca Merabonu3ma. Poib 3aKOHOB COXpaHEHHS
BEIIECTB U SHEPTUHU B IOHUMAaHUU MeTaboIM3Ma.

Tunbel oOMeHa BemiecTB: aBTOTPOQHBIM M TeTepoTpodHbId. Pons (hepMeHTOB B OOMEHE BEIISCTB U
MIPEBPAIICHUH YHEPTUHU B KIIETKE.

®dortocunre3. CBetoBas m TemMHOBas ¢aszpl (orocuHre3a. Peakmuu (orocunTeza. DPpPeKTUBHOCTD
¢dorocunTesa. 3HayeHue (GoTocMHTE3a A KU3HU Ha 3emiie. BiustHue ycinoBuil cpeipsl Ha (OTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €TI0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHU.

XeMocuHTe3. XeMOCHHTE3UpYIole OakTepuu. 3HAYCHHE XeMOCHHTE3a JIJIsl )KU3HU Ha 3eMIIe.

DHepreTudeckuii oOMeH B kieTke. Paciiernienre BemiecTs, BbACICHUE U aKKyMYJIUPOBAaHUE YHEPTUU B
KJIETKE. DTallbl 3HepreTuyeckoro oomena. I'nukonus. bpoxxenue u ero Buabl. KucnopogHoe okucienue, niu
KJIeTouHoe Jpixanue. OkucnutenbHoe GochopumpoBanue. IHHEeKTUBHOCTh IHEPIETUUECKOTO OOMEHa.

Peaknum wmarpuuHoro cuHTte3a. ['enermueckas uHpopmauus u JIHK. Peanumzanust renermueckoi
nHpopManuu B KiIeTKe. |'eHeTHYecKHil Koa M ero cBoicTBa. TpaHckpumius — MaTpuuHbld cuHTe3 PHK.

Tpancnsmuss — OuocuHTe3 Oenka. Drtambl TpaHcusauuu. KonumpoBanwe amMuHOKMCIOT. Poibs pubocom B
OuocuHTe3e Oenka.
Hexnerounsie ¢opmbl xu3HH — BUpycbl. HMcropust otkpeitus BupycoB (/. W. lBanoBckuit).

Oco0eHHOCTH CTPOCHUS U KU3HEHHOTO LMKIa BUpycoB. bakrepuodaru. bonesnu pactenuii, >KMBOTHBIX U
YeJI0BEeKa, BBI3BIBAEMbIC BHpycamu. Bupyc ummyHonedunmra uenoBeka (BUY) — Bo3Oymurens CII/]a.
OOpaTHas TpaHCKpHUIIIMS, peBepTaza u uHTerpasa. [IpodunakTika pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUM.

JdemMoHcTpanum:

[Toptpetsr: H. K. Konsuos, 1. . UBanoBckui, K. A. Tumupszes.

Tabmuupl u cxemsl: «Tumnel nutanusy, «Merabonuzmy», «MUTOXOHIPUSI), «IHEPTETUUECKUNA OOMEH,
«Xnopomnacty, «®otocunresy, «Ctpoenue JJTHK», «Ctpoenue u GyHKIHMOHUPOBaHUE TeHay, «CHHTe3 OeKay,
«['enernueckuii kom», «Bupyce», «bakrepuodarm», «Ctpoenume W ku3HeHHbId nukin Bupyca CIIM/a,
O0akrepuodaray, «Permkanus JJHK».

Ob6opynoBanue: wmonenu-anminkanuu «Ynsoenune JHK wu tpanckpunmms», «buocunTes Oenkay,
«CTpoeHue KieTku», Mozenb cTpykTypsl JITHK.

Tema 5. PasMHoOKeHHe U MHANBHIYaJbHOE Pa3BUTHE OPraHU3MOB.

KrneTounslif nuKkII, WM KU3HEHHBIM UK kieTku. MHTepdasza u muto3. Ilporecchl, mpoTekaronme B
untepdaze. Perumkanus — peakuus Mmarpuunoro cuntesa JJHK. Ctpoenue xpomocom. XpoMocOMHBIN Habop —
KapuoTuil. J[MNIOWTHBIA W TAIUIOMIHBIA XPOMOCOMHBIE HaOOphl. XpoMaTuabl. lluTomorumueckre OCHOBBI
Pa3MHOKEHHUS ¥ UHIUBUIYATbHOTO Pa3BUTHSI OPTAHU3MOB.

Henenne knetkn — muto3. Cranum mutosa. IIpouecchl, mpoucxoasmye Ha pa3HbIX CTAAUSIX MHTO3a.
buonornueckuii CMbICIT MUTO3A.

[IporpamMmmupyemas rubenb KJISTKH — allonTo3.

@®opMbl pa3MHOKEHHSI OPTaHHU3MOB: Oecrioyioe U MoJioBoe. Buapl Oecrnonoro pa3MHOXKEHHS: JelIeHUe
HAJBOE, I[IOYKOBAHHE OJHO- U MHOTOKJIETOYHBIX, CIOpPOOOpa3oBaHHE, BETETATHUBHOE pPa3MHOKEHUE.
HckyccTBEHHOE KIIOHMPOBaHUE OPraHU3MOB, €70 3HAUEHUE JIJISl CEJIEKIINH.

ITonoBoe pa3MHOXKEHHE, €ro OTIANYHUSA OT OECIoI0ro.

Metiio3. Craguu wMmetiosa. Ilporeccel, mpoucxojasimue Ha ctagusx Mmenosa. [loBeneHue xpomocoM B
Mmeriose. Kpoccunrosep. bruonornueckuii cMbica ¥ 3HaueHUE MeH03a.

I'amerorenes — mporuecc o0pa3oBaHMsl MOJOBBIX KJIETOK Y JKUBOTHBIX. [1070BbBIE JKene3bl: CEeMEHHUKU U
suyHuKd. OOpa3oBaHue M Pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CIepMaTo30u 1, SHIIEKIETKa) — CIEPMAaTOTreHe3 U
oBoreHe3. OCOOEHHOCTH CTPOEHUS SUIEKIETOK U criepMaro3ou1oB. OmnogorBopenue. [lapreHorenes.

WunuBuayanbHoe pasBuTHe (OHTOreHe3). OMOpHOHaJIbHOE pa3BUTHE (dMOpHOreHe3). ITambl
SMOpPUOHAILHOTO Pa3BUTUS Yy I[IO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHWE, TacTpyJsiusi, OpraHOTeHes.
[TocTomMOpuoHanbHOe pazBuTHE. THIBI MOCTIMOPHOHATIBLHOTO PA3BUTHUS: MPSMOE, HEMpsIMOe (JIMYMHOYHOE).
Brnusinue cpezpl Ha pa3BUTHE OpPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButue pactenuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOEHUE CEMEHU, CTaIUU PAa3BUTHSL.

JdemoHcTpauuu:

Tabmumer u cxembl: «DOpMBI Pa3MHOKEHUST OPTaHU3MOBY, «JIBOWHOE OMIONOTBOPEHUE Yy IBETKOBBIX
pacTeHuii», «BeretaTuBHOE pa3MHOXKEHHE pacTeHui», «/lenenue knetkn Oakrtepwity, «CTpoeHHE MOJOBBIX



KJIeTOK», «CTpoeHue XxpoMocombly», «Kierounbiii nukny, «Pemmukanus JHK», «Mutoszy», «Meiio3y», «l[Ipsamoe
U HETpsIMOE pa3BUTHEY, «['ameTorenes y MIEKOMUTAIOMNX U YelloBeKay, «OCHOBHBIE CTaIU OHTOTEHE3a.

O6opymoBaHue: MHUKPOCKOI, MHKpompenapaThl «CriepMaTo30u/Ibl MIICKOIHUTAIONIETOY, <«SIiIeKneTka
MJIEKONUTaImero», «Kapuokunes B KIETKax KOpEUIKa JIyKa», MarHUTHas MoJeNb-anmuidkanus «Jlenenue
kietkuy, moaenb JIHK, mogens meTadasHoi XpOMOCOMBI.

JlaGopaTopHble M PaKTHYeCKue padoThI:

Jlaboparopuas pabora Ne 3. «HaOmrogenne mMuTO3a B KJIETKaX KOHYMKA KOpEIIKa JyKa Ha TOTOBBIX
MHUKpOIIpenaparax.

JlaboparopHas pabota Ne 4. «M3y4yeHue cTpoeHus MOJOBBIX KIETOK HAa TOTOBBIX MUKpOIMpenapaTax.

Tema 6. HaciiencTBeHHOCTH M H3MEHYMBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mctopusi pa3BuTHs reHeTHKd. Poib muronorun u 3MOpUONOTHH B
CTaHOBJICHUM I'€HETUKH. BKi1ag poCcCUICKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTUE ME€HETUKU. MeETObl T€HETUKU
(rubpugoNOrNYecKuil, MUTOTCHETUYECKUN, MOJIEKYIISIpHO-TeHeTu4Yeckuil). OCHOBHbIE T€HETUYECKUE MOHSATHSL.
['eneTnyeckasi CHMBOJIMKA, UCIIOIb3yEMasi B CXEMax CKpPEIIMBaHUM.

3aKOHOMEPHOCTH HACJIeOBaHMsI NPU3HAKOB, YycTaHoBieHHble [. Mengenem. MonoruOpuaHoe
CKpeIllMBaHUEe. 3aKOH €IWHOOOpa3usi THOPUIOB IEPBOrO IMOKOJICHUs. [IpaBUIO AOMUHUPOBAaHUA. 3aKOH
pacuieruieHus npu3HakoB. ['unoresa unctorel ramer. [1oiHOE M HENMOIHOE JOMUHUPOBAHHUE.

JuruOpuaHoe CKpelmuBaHUE. 3aKOH HE3aBUCHMOTO HAclleJOBaHUs TMpU3HAKOB. lluTorenernueckue
OCHOBBI JTUTHOPUAHOTO CKpEIIMBaHMS. AHaJIM3UpYIollee CKpemuBanue. Mcrnonap3oBaHue aHATIW3UPYIOIIETO
CKpEIIUBAHUS JIJISl OTPEICTICHUS TeHOTHUIIA OCOOH.

CuerieHHOe HaclefoBaHue npu3HakoB. Pabora T. MopraHa mo CIerIEHHOMY HaclleJOBAaHHIO TE€HOB.
Hapymienue cuerienus reHoB B Pe3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPHS HACIEICTBEHHOCTH. [ eHeTuUecKne KapThl.

I'enetuka nosa. XpoMOCOMHOE ONpEEICHUE 10Ja. AYTOCOMBI M ITOJIOBBIE XPOMOCOMBI. ['OMOramerHsie
U reTeporamMeTHsle opranu3Mel. HacienoBanue Npu3HaKoB, CLEIIEHHBIX C ITOJIOM.

N3menunBocTh. Buabpl HM3MEHYMBOCTH: HEHACIEJACTBEHHAass W HacleJACTBEHHas. Poib cpenbl B
HEHACJIEJICTBEHHOW M3MEHYMBOCTU. XapaKTepUCTUKa MOAU(PUKAIIMOHHON M3MEHUMBOCTH. BapuaoHHbIi psij
Y BapuanuoHHas kpuBas. Hopma peakiuu npusnaka. KonrdecTBeHHbIE M KAUECTBEHHBIC IPU3HAKKU M MX HOpMa
peakiuu. CBoiicTBa MOAU(PUKAITMOHHON N3MEHYUBOCTH.

HacnencrBennasi, WM TeHOTUIIMYECKAs, M3MEHYMBOCTh. KoOMOMHATHBHAasT W3MEHYHMBOCTh. Meiio3 u
MOJIOBOM TpoIlecC — OCHOBAa KOMOMHATUBHON M3MEHYHBOCTU. MyTalmoHHasi u3MeH4YnBOCTh. Kiaccudukanus
MyTallUii: TeHHbIE, XPOMOCOMHBIE, T€HOMHbIE. YacToTa U mpUYuMHBl MyTanuil. Myrarennole QakTopbl. 3aKOH
TOMOJIOTUYECKHX PSAJOB B HacieIcTBeHHOU u3MeHunBocTy H. . BaBunosga.

BuesiiepHast HacIeICTBEHHOCTh U U3MEHUYHUBOCTb.

I'enetuka yenoseka. Kapuotun udenoBeka. OCHOBHBIE METO/bl TEHETHKU YEJIOBEKA: T€HEATIOTMUECKUH,
OJIU3HEIOBBIM,  IUTOTEHETUYECKHM,  OMOXMMHUYECKHH,  MOJIEKYyJspHO-TeHeTuueckuii.  CoBpeMeHHOe
onpe/ielIeHue TeHOTUIIA: TTOJITHOT€HOMHOE CEKBEHUPOBaHUE, TEHOTUIIMPOBAHKE, B TOM 4Kciie ¢ moMoulsko [11P-
aHaim3a. HacneacTtBeHHble 3a00JicBaHUS YeIOBEKAa: TI'CHHBIE Ooyie3HM, OOJIE3HH ¢ HACISJACTBEHHOM
MPEeIPacIoIOKEHHOCTRI0, XPOMOCOMHBIE Oone3Hu. ComaTnueckue U reHepaTuBHbIE MyTanuu. CTBOJOBBIE
KkieTku. [IpuHIUOB 370pOBOTO 00pa3a >KW3HH, JAUATHOCTUKH, MPOMUIAKTUKUA W JIEYECHUS TE€HETUYECKUX
0ore3neil. MeauKo-reHeTHUecKoe KOHCYIbTUPOBaHNUE. 3HAYCHHE MEAUIIMHCKONW TeHETUKHU B TIPEIOTBPAICHUH
Y JICYCHUH TeHETUYECKHUX 3a00JIeBaHNI YeJIOBEKa.

JdemMoHcTpanum:

[Moptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-Pecosckuii, H. 1.
Basuiios.

Tabmuiel 1 cxembl: «MOHOTHOPUIHOE CKPELIMBAaHUWE U €ro IUTOT€HETHYecKas OCHOBa», «3aKOH
pacIleryieHusl ¥ er0 UTOTeHEeTHYeCcKas OCHOBA», «3aKOH YHCTOTHI TaMmeTy», «JlUruOpuaHOe CKpeIIrBaHHEY,
«luTomornueckre OCHOBBI AUTHOPUIHOTO CKpeIMBaHUSMY, «Meto3y, «B3anMoseiicTBue aiebHbIX TEHOBY,
«'eHeTnyeckue KapTbl pACTEHUM, IKUBOTHBIX M UeloBeKa», «l'eHeTnka moya», «3aKOHOMEPHOCTH
HacJeIO0BaHMs, CIIETUIGHHOTO C mojom», «KapwoTumbl denmoBeka W JKMBOTHBIX», «BUABI M3MEHUYMBOCTHY,
«MoaudukanmoHHas U3MEHUYHBOCTh», «HacnemoBanue pesyc-dakropa», «['eHeTHKa Tpynm KpOBUY,
«MyTanuoHHass U3MEHYUBOCTB».

O6opynoBanue: MOIEIH-aNIIIHKAUU «MOHOTUOPHUIHOE CKpeIUBaHuey, «HemonHoe TOMUHIPOBAHUEY,
«Iurnbpunnoe ckpemuBanuey, «llepekpéct xpoMocom», MHKPOCKON W MHKpompemnapaT «Jpo3odumay
(HopMma, MyTanuu (HOpPMBI KPBUIHEB M OKPACKHU Tena), repOapuii «[ opox mMOCeBHON».



JlabopaTropHble U MpaKTHYecKue padoThbl:

JIaGoparophas pabota Ne 5. «M3ydyeHue pe3yabTaToB MOHOTHOPHIHOTO M JUTHOPUAHOTO CKPEIUBAHHS
y 1p030(UITbI Ha TOTOBBIX MUKpPOIIPETapaTaxy.

Jlabopatopnass pabora Ne 6. «M3ydyeHue MoOAM(PUKALMOHHOM W3MEHYMBOCTH, MOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

JIaGoparopnas padota Ne 7. «AHanu3 MmyTanuii y Apo30(uisl Ha TOTOBBIX MUKpPOIpenapaTaxy.

[IpakTuueckas padora Ne 2. «CocTaBieHue 1 aHaIu3 POAOCIOBHBIX YEIIOBEKay.

Tema 7. Cesekunsi oprann3moB. OCHOBBI OMOTEXHOJIOTUH.

Cenexkuus Kak HayKa U Ipolecc. 3apoXIeHUe celekiuu 1 gomectukanus. Yuenue H. M. BaBunoBa o
HEHTpaxX TMPOUCXOXKIEHHS M MHOrooOpasusi KyJIbTypHBIX pacTeHHU. LIEHTphl MPOMCXOXAECHUS IOMAIIHUX
XKUBOTHBIX. COpT, MOpO/1a, ITAMM.

CoBpeMeHHbIE METOABI CENEeKIMU. MacCOBbIi M WHAMBHIYaIbHBI OTOOPHI B CEJIEKLIIMU pPAcTEHU U
KHUBOTHBIX. OLlEHKAa DJKcTepbepa. bIU3KOpoICTBEHHOE CKpeluBaHWe — HHOpuAMHr. Yucras JWHUA.
CkpemunBanue yiCThIX JUHUH. ['eTeposuc, i rubpunnas cuna. HepoacTBeHHOE CKpelMBaHue — ayTOPUIMHT.
Otnanéunas rulOpuamzauuss U e€ ycnexu. VICKyCCTBEeHHBIH MyTareHe3 M IOJy4yeHHE IOJIUIIIIOUIOB.
JlocTrKEHMsI CENEKIUU PaCTEHUI, )KUBOTHBIX 1 MUKPOOPIaHU3MOB.

buorexHonorus kak oTpacib MPOU3BOACTBA. ['eHHas MH)KeHepHs. DTambl CO3JaHHsI PEKOMOMHAHTHOM
JHK wu Tpancrennbix opranu3mMoB. Kierounas wunxkeHepus. Kierounsle KyJabTypbl. MUKpPOKJIOHAJIBHOE
pa3MHO)KeHHE pacTeHud. KiloHMpOBaHHE BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OpPraHW3MOB.
Okonornyeckue u sruaeckue npodneMsr. 'MO — reHeTrnueckr MOAU(DUITUPOBAHHbBIE OPTaHU3MBI.

JlemoHcTpauu:

IToptpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. IBaHOB.

Tabmumer 1 cxembl: KapTta «LeHTpHl MPOMCXOXKIEHUS M MHOT0OO0pa3usi KYyJIbTYpHBIX PpacCTEHHII»,
«[Topospl TOMaIIHUX KUBOTHBIX», «COpTa KyNIbTYpHBIX pacTeHui», «OrnanéHnas rudpunuzanus», «PadboTs
akagemuka M. ®. UBanoBay, «[lonummonaus», «OO0beKTbl OHOTEXHONOTHH», «KIileTOuHBIE KYIBTYpPHl WU
KJIIOHUpOBaHHe», «KOHCTpyupoBaHue U IEPEHOC TEHOB, XPOMOCOM.

O6opynoBaHue: MYISDKA IUIOJOB U KOPHEIUIONOB AUKMX (OPM U KYJIBTYPHBIX COPTOB pacTEHU,
repOapuit «CenbCKOX035HCTBEHHBIC PACTCHUS».

JlabGopaTopHble H NpaKTHYecKue padoThbl:

Okckypeusi «OCHOBHBIE METOABI U JAOCTH)KEHMSI CEJIEKIIMM PACTEHUN M KMBOTHBIX (HA CEJIECKLHOHHYIO
CTaHILUIO, IUIEMEHHYI0 (epMy, COPTOHMCIBITATENbHBIM Y4acTOK, B TEIJIMYHOE XO3SHCTBO, J1abopaTopHuio
arpoOyHUBEPCUTETA WJIK HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. IBoJroLMOHHAsA OUOJIOTHS.

[Tpennocelaku BOSHUKHOBEHHSI SBOJIFOLIMOHHON T€OpHH. DBOIIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.
BnusiHue 3BOIIOLNMOHHON TEOPUH HA Pa3BUTHE OMOJIOTUU U IPYTUX HayK.

CBunerenscrBa dBomonuu. [lameoHTonornueckue: IMOCIENOBATENbHOCTD IOSIBICHHUS BUAOB B
MaJI€OHTOJIOTUYECKON JIETONHCH, Nepexo/Hble GopMbl. buoreorpaduueckue: cxoncTtBo u pasnuuue ¢GayH U
(b10p MaTEepUKOB U OCTPOBOB.

OMOpHOIOrHYecKHEe: CXOJCTBA U pa3inyuvs dMOPHOHOB PAa3HBIX BUIOB MO3BOHOYHBIX. CpaBHUTEIIBHO-
aHATOMUYECKHE: TOMOJIOTMYHBIE, AHAJOTUYHBIC, PYJUMEHTAPHBIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-
OMOXMMHUYECKHE: CXOJICTBO MEXAaHHM3MOB HACIEJACTBEHHOCTH U OCHOBHBIX METa0OJMYECKUX IyTell y Bcex
OpPraHHU3MOB.

OpomonyonHas teopuss Y. JlapBuHa. IIpeanocbulku BO3HMKHOBEHUS AApBUHU3MA. JIBMKyIE CHUIIBI
HBOJIIOIUM BUJOB 10 JlapBUHY (M30BITOUHOE Pa3MHOKEHUE MPU OIPAaHUYCHHOCTH PECYpPCOB, HEOMpeaenEHHas
M3MEHYMBOCTH, 00pH0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Boitounu (CTI) u e€ 0OCHOBHBIE MOJOXKEHHUS.

Muxkposomtornus. [Tomynsius Kak eTuHUIA BUIa U 3BOJIIOLUY.

JBxyue cuibl (pakToOpbl) SBOJIOLKU BUAOB B MpHUpoae. MyTalMOHHBINA Mpoliecc U KOMOWHATUBHAsS
M3MEHYUBOCTb. [lomysioHHbIe BOJIHBI U ipeiid renoB. M3omsauus u Murpamms.

EcrecTBeHHBII 0TOOp — HanpaBISIOIUE (akTop HBOIOINH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB KaK pe3yNbTaT 3BoJitouud. [Ipumepsl npucnocodaeHuil y opraHu3MoB.
ApomMopdho3bl 1 UIH0AAATITALMH.



Bux u BumooOpaszoBanme. Kputepuu Buma. OcHOBHBIC (GOpMBI BHI000pa3oBaHHs: reorpaduyueckoe,
JKOJIOTUYECKOE.

Maxpossomonust. @opmsl 3BosonMN: (puneTHdecKas, TUBEPreHTHasi, KOHBEPreHTHas!, MapajljieibHasl.
HeoOpatumocTs 3BOIOIUY.

IIponucxoxaeHue OT HECHELUMAIM3UPOBAHHBIX  InpeAkoB. IIporpeccupyromas — crnenuaan3anus.
AnantuBHas pagdanusl.

JdemoHcTpauuu:

Iloprpersr: K. Jlunnent, XK. b. Jlamapk, Y. lapBun, B. O. KoBanesckuii, K. M. bap, 3. I'ekkens, O.
Miomnep, A. H. CeBepiios.

TaOnuis! u cxeMbl: «Pa3BUTHE OPraHUYECKOI0 MUPA Ha 3eMJIE», «3apOAbILIN I03BOHOYHBIX KUBOTHBIX),
«Apxeonrepukc», «Dopmbl 00prObI 3a cyliecTBoBaHUE», «EcTecTBeHHBIH 0TOOPY, «MHOroo0pasue copToB
pacrenuit», «MHoroobpazue mMOpoa KUBOTHBIX», «[lomymauum», «MyTalMoOHHAas W3MEHYHUBOCTDHY,
«Apomopdo3sl», «Mnunoaganranumny, «O0mas gereHepanus», «JBrxylue cuiisl 3Bostonun», «Kapra-cxema
Mmapmipyra myremectBus Y. lapBunay, «boprba 3a cymectBoBanue», «IIpucrnocobIeHHOCTh OPraHU3MOBY,
«["eorpaduueckoe Bun000pa3oBaHue», « IKOJIOTHYECKOE BUI000pa30BaHUEY.

ObopynoBaHue: KOJJIEKIUS HACEKOMBIX C pa3IMYHBIMH THIIAMH OKpPACKH, HA0Op IUIONOB M CEMSH,
kosekiust «lIpumepsl 3alUTHBIX HPUCHOCOONEHUH Yy >KUBOTHBIX», Mojenb «OCHOBHbBIE HAIPABICHUS
3BOJIIOLIMNY, 00bEMHAs Moieb «CTPOEHHE TOJIOBHOIO MO3I'a TO3BOHOYHBIX .

buoreorpapuueckas kapra mupa, Kosulekuus «DOpMbl COXPAHHOCTHM HCKONAEMBbIX >KUBOTHBIX U
pacteHuii», Mozaenp anmiukauus «llepekpéct xpomocom», BiIaxHble mpenaparbl «Pa3BUTHE HAacEKOMOTOY,
«Pa3Butne nArymku», Mukpomnpenapar «/lposodunay (Hopma, MyTauuu GOpMbI KPbUILEB U OKPACKH TEJIA).

JlaGopaTopHble M IPaKTHYeCKUEe PadoThI:

JIaboparophas pabota Ne 1. «CpaBHeHue BUJIOB 110 MOP(}HOIOTHIECKOMY KPUTEPHION.

JlaboparopHast padora Ne 2. «Ommcanwe MPHUCIIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCUTEIILHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHMe M pa3BUTHE )KM3HU Ha 3emJie.

JloHay4dHbIE NPEACTABIECHUA O 3apOKICHUM >KM3HM. HaydHble T'MIOTE3bl BO3HUKHOBEHMS XM3HU Ha
3emiie: abuoreHe3 M naHcHepMus. XUMHUECKas 3BOJIOLMSA. AOMOTeHHBIM CHUHTE3 OPraHMYeCKHUX BELIECTB U3
HEOPraHMYECKUX. OKCIEPUMEHTAJIbHOE IOATBEP)KICHUE XHMHUYECKOW dBomonuu. HavanbHble 2Tansl
ouosornveckoii sBomonuu. I'mnoreza PHK-mupa. @opmupoBanne MeMOpaHHBIX CTPYKTYP M BOSHUKHOBEHHE
poToKieTKH. [IepBbie KiIeTKH U UX HBOMOLHA. POPMUPOBAHUE OCHOBHBIX IPYIIII )KUBBIX OPTaHU3MOB.

PazButue xu3um Ha 3emiie 1o spam u nepuonam. Karapxei. Apxeickas W TpPOTEPO30ICKast JPHI.
[Taneo3olickass spa u €€ mepuoAbl: KEeMOPHICKMHA, OpJOBUKCKUHM, CUIypUHCKUI, J€BOHCKHUH,
KaMEHHOYTOJIbHBIN, IEPMCKHH.

Me3so30iicKkas opa U €€ epruoabl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

Kalino3zoiickast 3pa u €€ nepro/ibl: MajJIeOreHOBbINA, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapaKkTepucTUKa KIUMaTa U IeoJIOTHYECKUX MpoueccoB. OCHOBHBIE 3Tallbl YBOJIIOLMM PACTUTEIBHOIO U
XKHUBOTHOTO MuUpa. ApoMop(}o3bl y pacTeHUl U KUBOTHBIX. [losiBieHME, paclBET U BBIMUpAHHUE TPYII JKHUBBIX
OpPraHHU3MOB.

Cucrema OpraHM4eckoro MHpa Kak OTpakeHue 3BOMIONUH. OCHOBHBIE CHUCTEMATHUECKHUE TPYIIIIBI
OpPraHHU3MOB.

DBoJIOIMS YeIoBeKa. AHTPOIIOIOT U Kak Hayka. Pa3BuTHe npeacTaBieHuil O MPOUCXOXKACHUN YeJIOBEKa.
Metoael u3ydeHus: aHTponoreHesa. CXOACTBa M pa3iuuMsl YElIOBEKa M JKMBOTHBIX. CHCTEMAaTHUYECKOE
ITOJIOYKEHNE YEJIOBEKa.

JiBmxyue cuibl ((akTopsl) aHTporioreHesa. HacnencTBeHHass U3MEHYMBOCTh U €CTECTBEHHBIH OTOOD.
OO61ecTBeHHBINH 00pa3 )KU3HU, U3TOTOBIIEHUE OPYIUN TPY/la, MBIIINIEHUE, PEYb.

OCHOBHBIE CTaJUM W BETBU DHBOJIIOIMM YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymensid, Yenosek
npsAaMoxoaamui, YenoBek HeaHaepTanbCKui, UenoBek pasyMmHbId. HaXoOkM MCKOMAeMbIX OCTAaTKOB, BpPEMS
CYIIECTBOBAaHHUS, 00JIACTh PaclpoOCTpaHEHHsI, 00BEM TOJIOBHOTO MO3Ta, 00pa3 )KU3HU, OPYAUSL.

Yenoseueckue pacbl. OCHOBHbIE OOJBIIME pachl: eBponeouHas (eBpa3uiicKasi), HErpo-aBCTPaONIHAS
(9KBaTOpHANIbHAs), MOHIOJOUAHASA (a3MaTCKO-aMepHuKaHcKas). UepTbl MPUCHOCOOIEHHOCTH TMpeACTaBUTENeH
YeJI0BEUYECKHUX pac K YCIOBUSAM cyliecTBoBaHus. EquHcTBO yenoBeueckux pac. Kputuka pacuszma.

JdemMoHcTpanum:

[Moptpetsr: @. Pean, JI. Tlactep, A. 1. Onapun, C. Mumnep, I'. FOpwu, Y. JlapBuH.



Tabmuubr u cxembl: «Bo3HukHOBeHHe COMHEYHOM CHUCTEMBI», «Pa3BUTHE OpPraHWYECKOrO0 MHpPay,
«PacturenbHas knetka», <«OKuBoTHas kierka», «lIpoxkapumornueckas kinerka», «CoBpeMEHHas CHCTEMaA
OpPraHU4ecKoro Mupa», «CpaBHeHHUE aHATOMUYECKUX YEPT CTPOCHUS YEJIOBEKA U YETIOBEKOOOPA3HBIX 00€3bIH»,
«OCHOBHBIE MECTa MaJICOHTOJIOTMYECKUX HAXOJOK MPEAKOB COBPEMEHHOIO YEJIOBEKay, «JIpeBHeHIInE 0Ny,
«/IpeBuue moau», «IlepBbie cOBpeMEHHBIE II0aU», «HenmoBedecKre pacs».

Ob6opynoBanue: mymspku «[IpoucxoxaeHne dYenoBeka» (OIOCTBI aBCTPAIONMTEKA, MHMTEKAHTPOIIA,
HeaHJiepTaiblia, KPOMAaHbOHIIA), CICNKH WM HM300pa)KeHUs KaMEHHbIX OpYIUil MepBOOBITHOIO 4YEJIOBEKa
(kaMHH-YOTIIEpHl, pyOmia, ckpeOia), Te€OXpPOHOJIOTHYECKas TaOuuna, KoJeKius «DopMbl COXpaHHOCTH
HCKOIIAEMBIX )KUBOTHBIX U PACTCHUID.

JlabopaTopHble H IpaKTHYeCKHe PadoThI:

IIpakTrueckas pabora Ne 1. «M3ydyeHue uckonaeMbIX OCTaTKOB PACTEHHM U )KUBOTHBIX B KOJUIEKLIUAX .

OKCKypcusi «BOTIOLUSA OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHbIN MM KpaeBeI4eCKUI
My3ei).

Tema 3. OpranusMsl U OKpYyKalIIas cpeaa.

OKojorusi Kak Hayka. 3aJadd M pas3lenbl dKOJOTMH. MeTonbl JKOJOTMYECKMX HCCIEeNIOBaHUM.
DKOJI0rM4eCKOe MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuTaHMs OPraHU3MOB: BOJHAsA, HA3€MHO-BO3ylIIHAs, IOYBEHHAs, BHYTPUOPIaHU3MEHHasL.

Okonoruveckue (aktopbl. Kiaccudukanus 3KoI0run4eckuX (akToOpoB: aOMOTHUYECKHE, OMOTHUYECKUE H
aHTpororeHHsle. JlelficTBUE 3KOIOTHYECKUX (PaKTOPOB HA OPraHU3MBI.

AbOuotnyeckue (akTOphl: CBET, TeMIeparypa, BIaXHOCTh. Dotonepuoamsm. IIpucnocobieHus
OpPraHu3MOB K JIeHCTBHIO abHOTHYECKHX (haKTOPOB. brojoruueckue puTMsl.

buotnueckue gaxkropsl. Bumbl OMOTHYECKUX B3aUMOJCHCTBUI: KOHKYPEHIINS, XUITHUYECTBO, CHMOHO3 U
ero ¢opmbl. IlapazutusMm, Koomepauusi, MyTyaau3M, KOMMEHCAIN3M (KBapTHUPAHCTBO, HAaXJIEOHMYECTBO).
AMeHcanu3M, HeWTpanu3M. 3HaueHHe OMOTHYECKMX B3aMMOJICHUCTBHH JJIsl CYIIECTBOBAaHHS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU Nomyasauud. OCHOBHBbIE IIOKAa3aTeNM MOMYJSILIMM: YUCIEHHOCTD,
IUIOTHOCTh, POXKIAAEMOCTb, CMEPTHOCTb, IPUPOCT, MuUrpauus. J[MHaMHUKa YUCJIEHHOCTH MONYJIALMU U €€
perynsanus.

JdeMmoHcTpamum:

[Moptpetsr: A. 'ymbonbar, K. @. Pynse, 3. I'ekkens.

Tabmuuet u cxembl: kapta «[Ipuponnbele 30HBI 3emim», «Cpeapl OOUTaHHS OPraHU3MOBY,
«Dotonepuoanzmy», «llomymsiuun», «3aKOHOMEPHOCTH pPOCTa YHUCIEHHOCTH MOMYJISALIUN HHPY30pHH-
Tydenbkny, «I[lumesbie nenm».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JIaGoparophas pabota Ne 3. «Mopdosornueckre 0coOEHHOCTH pacTeHU U3 pa3HbIX MECT OOUTaAHUS.

JlaGoparopHas padota Ne 4. «BnusiHue cBeTa Ha poCT U pa3BUTHE YEPEHKOB KOJIEYyCa.

ITpakTrueckas padora Ne 2. «ITocuér MIOTHOCTH MOMYJISLMNA Pa3HBIX BUAOB PACTEHUI».

Tema 4. CooO1ecTBa U IKOJI0rHYECKHE CUCTEMBI.

CoobmiecTBo opraHu3mMoB — OuoneHo3. CTpykTypsl OuolieHO3a: BHUAOBas, NPOCTPAHCTBEHHAs,
Tpouueckas (nuieas). Buasl-noMmuHanThl. CBsI3u B OMOIIEHO3E.

Okonornyeckue cucteMsl (akocuctemsl). [lonsTue o0 sxocucteme u 6uoreoneHose. OyHKIMOHAIBHBIE
KOMITOHEHTBI 3KOCUCTEMBI: IPOAYLEHThI, KOHCYMEHTBI, peyleHThl. KpyroBopoT BelecTB U MOTOK SHEPTUU B
skocucteme. Tpoduueckue (muieBsie) ypoBHU 3KocucTeMbl. [Tumessie nenu u cetu. OCHOBHBIE TIOKA3aTeIn
9KOCUCTEMBI: OHOMacca, MPOAYKLIHS. DKOJOTHYECKHWE MUPAMMJIbI: MPOAYKLHH, YHCIEHHOCTH, OMOMACCHI.
CBolicTBa DKOCHCTEM: YCTONYMBOCTD, CAMOPETYJIALUs, pa3BuTHe. CyKlieccusl.

[IpupoHbIE 3KOCHCTEMBI. DKOCHCTEMBI 03€P M PEK. DKOCHCTEMA XBOWHOTO WM IIHMPOKOJIMCTBEHHOTO
neca.

AHTpPOIOTreHHBIE KOCUCTEMBL. ATpOIKOCUCTEMBI. Y pOosKkocucTeMbl. buonornyeckoe 1 X03siiiCTBEHHOE
3HAa4YEeHUE arpodKOCUCTEM U YPOOIKOCHCTEM.

buopasznoobpaszue kak GaxTop ycTonduBOCTH dKOcucTeM. CoxpaHeHHE OMOJIOTMYECKOTO pazHOooOpasus
Ha 3eMIie.

VYuenue B. . Bepuanckoro o 6uocdepe. I'panuiibl, coctaB u cTpykTypa Ouocdepsl. JKuBoe BelecTBo u
ero ¢pyakimu. OcodeHHOCTH 6uochepsl Kak TI00anbHON IKOCUCTEMBI. JIMHAMUYECKOe paBHOBECUE U 0OpaTHas
CBsI3b B Omocdepe.



KpyroBopoTsl BemecTB M OHOr€OXMMHYECKHE LHKIBI 3JIEMEHTOB (YIiepojaa, a3oTa). 30HAIbHOCTb
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Omocdepe 3emum. AHTpONOreHHbIE UW3MEHEHHsT B Oumocdepe. I[mobdanmbHbIE
HKOJIOTHYECKUE TTPOOIEMBI.

CocyiecTBoBaHue Npupobl U yeaoseyectBa. CoxpaHeHne 6MopazHOOOpa3Hs Kak OCHOBA yCTOMUMBOCTH
o6uocdepsl. OCHOBA pallMOHATBFHOTO YIPABJICHUS IPUPOTHBIMU PECYpCAMU M MIX UCHOJb30BaHUE. JloCTHKEHUS
OMOJIOTMHU U OXPaHA IPUPOJIBI.

JdemMoHcTpanum:

[Toptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. N1. Bepnaackuii.

Tabmuups! u cxemsl: «[lumessle nenu», «bUoLEHO3: cocTaB U CTPYKTypa», «IIpupoansie coodiiecTBay,
«lenu nutanus», «IKonorndyeckas nupamuaa», «buocdepa u yenoBek», « IkocucTeMa MHUPOKOIUCTBEHHOTO
neca», «9KOCHUCTEMa XBOMHOro Jieca», «buoneHo3 Bomoéman, «ArpoueHos», «lIpumepHbie aHTPONOr€HHbIE
BO3JECHCTBUS Ha NPUPOLY», «BakHellre MCTOYHMKM 3arpsA3HEHUs BO3JyXa U I'PYHTOBBIX Boza», «llouBa —
Ba)XHEHUIIasg cocTaBisiiomas onocdeprn», «DakTopsl Aerpaganuu nousy, «llapHukoBeiid 3¢ dexT», «DakTopsl
pallMOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OOmas crpykrypa ouocdeps», «PacrnpocTpaHeHHe XHU3HH B
ouochepen, «O30HOBBINA 3KkpaH Ouocheps», «KpyroBopor yriepona B Oumocdepe», «KpyroBopor azora B
IIPUPOLLY.

O6opynoBanue:  Mojenb-anmukauus  «TunuyHsle  OMOLEHO3b», Tepbapuit  «PacTuTenbHbIE
cooOmiecTBa», Komekiuuu «buonenos», «Bpeaurenn BaKHEHIIUX CEIbCKOXO3AHCTBEHHBIX KYJIBTYpPY,
repOapuu M KOJUIEKLIMHM PAaCTEHUM U )KMBOTHBIX, IPUHAAIEKAIUE K PA3HBIM IKOJIOTMYECKUM TPYIIaM OJHOTO
Buza, Kpacnas kuura Poccuiickoit denepanyu, n300paxeHns oXpaHsAeMbIX BUJJOB PaCTEHUH U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT'MHA HA BA3OBOM
YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHMUSA

Cornmacho ®I'OC COO, ycraHaBnuBarOTCs TpeOOBaHUS K pe3yJbTaTaM OCBOCHHsI OOY4YarOLIMMUCS
IIPOrpaMM CpeHEro o0I1ero 00pa3oBaHus: TMYHOCTHBIM, METAIIPEIMETHBIM U IIPEIMETHBIM.
JIMYHOCTHBIE PE3YJIBTATBI

B crpykType JMUHOCTHBIX pEe3y/lbTaTOB OCBOEHHS mpeamera «buonorus» BBIIEIEHBI CIEAYOIINE
COCTABJISAIOLINE: OCO3HAHHE OOYHYAIOUIMMHUCSH POCCUICKONW TIpa)IaHCKOM HIEHTMYHOCTH — TOTOBHOCTHU K
CaMOPAa3BHUTHIO, CaMOCTOSITEIBHOCTH M CaMOOIPENEICHUIO, HAIWYMEe MOTHBAIMH K OOYYEHHUIO OMOJIOTHH,
ILIEJICHANPABICHHOE DPAa3BUTHE BHYTPEHHUX YOEXKIEHUH JUYHOCTM Ha OCHOBE KIIIOYEBBIX IEHHOCTEH U
UCTOPUYECKUX TPAJULUN pa3BUTHUS OMOJOTUYECKOrO 3HAHUSA, TOTOBHOCTh M CIIOCOOHOCTH OOYyYaroLIUXCs
PYKOBOJCTBOBATbCSI B CBOEH JACSITEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTAaHOBKaMH, NPUCYILUMHU CHCTEME
OMOJIOrMYeCKOro O0pa30BaHUs, HAJIWYHE HSKOJIOIMUYECKOTO IMPaBOCO3HAHMS, CIHOCOOHOCTH CTaBUTh 1€ U
CTPOUTH >)KU3HEHHBIE IJIaHbI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IpeaMera «buonorus» AOCTUTaOTCS B €AMHCTBE Y4eOHOH U
BOCIIUTATEIbHOW JESATEIBHOCTH B COOTBETCTBHUM C TPAJULMOHHBIMM POCCUHCKHUMH COLMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U JYXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSIMM, IPUHATHIMH B OOILIECTBE MpaBWJIAMU U HOPMaMH
MOBEJICHUSI M CIIOCOOCTBYIOT TpOILlecCaM CaMOIO3HAaHUS, CAMOBOCHUTAHUS W CaMOPa3BUTHSA, Pa3BUTHS
BHYTPEHHEH MO3MULIUU JIMYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY W IPAaBONOPSAIKY, YENOBEKY Tpylda U
CTaplieMy TIOKOJIEHUIO, B3aMMHOIO YBaXX€HHs, OEpeKHOTr0 OTHOIIEHUS K KYyJIbTYpHOMY HACIEIUI0 W
TpaJuLMsIM MHOTOHALIMOHAJIBHOTO Hapoaa Poccuiickon denepanun, NpUpoOIe U OKPYKarOIIeH cpeie.

JIMYHOCTHBIE pe3yabTaThl OCBOEHHS yueOHOTo npenmera «buonorus» M0KHBI OTpakaTh TOTOBHOCTh U
CIIOCOOHOCTh 00YYarOIIMXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEM MO3UIMEH JHMYHOCTH,
CHCTEMOW  ILIEHHOCTHBIX OpHMEHTAllM{, MO3UTHUBHBIX BHYTPEHHUX  YOEXIECHUH, COOTBETCTBYIOLIMX
TPaJULIMOHHBIM LIEHHOCTSIM POCCUHCKOTO OOIIECTBA, PACIIMPEHNE )KU3HEHHOTO OIbITa U OMbITA JEATEIbHOCTH
B IIPOLIECCE peaM3al[ii OCHOBHBIX HAIIPaBJICHUH BOCIIMTATEIbHON AESITEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpa:kgaHcKOro BOCIMTAHUSA:

Cc(OPMHUPOBAHHOCTh T'PAXKJIAHCKOW MO3UIMK OOYYalOMIerocss Kak aKTMBHOTO M OTBETCTBEHHOI'O 4JIEHA
POCCHIICKOTO 00IIIEeCTBA;

OCO3HaHME CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sI3aHHOCTEHN, YBOKEHUE 3aKOHA U ITPABOMOPSIKa;

TOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATENBHOCTH MPU CO3JAAHUU YYEOHBIX IMPOEKTOB, PELIEHUU
y4eOHBIX M [TO3HABATENbHBIX 3371a4, BHITOJTHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH OTpEAENATh COOCTBEHHYIO MO3HUIIMIO M0 OTHOLIEHHUIO K SIBJIEHUSM COBPEMEHHOM JKU3HU U
OOBICHATH €€,



YMEHHE YYUTHIBaTh B CBOUX JEHCTBUSX HEOOXOIUMOCTh KOHCTPYKTUBHOTO B3aUMOJEHCTBUS JIOJAEH C
pa3HBIMH YOKICHHUSIMHE, KYITbTYPHBIMHU IIEHHOCTSIMHU M COITUATBHBIM MTOJOXKCHHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B IMPOLIECCE COBMECTHOI'O BBIMOJIHEHUS Y4E€OHBIX, MMO3HABATEIbHBIX U
HCCIIEIOBATENbCKUX 3aJa4, YBOKUTEIBHOIO OTHOIICHUS K MHEHHUIO ONIOHEHTOB MPH OOCYXIEHUHU CIOPHBIX
BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHMUS,;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU EATEIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCTIMTAHMS:

c(hOPMHUPOBAHHOCTh POCCHUICKON TPaKJAHCKON WICHTUYHOCTH, TMATPUOTHU3MA, YBaXKCHHS K CBOEMY
Hapo/y, 4YyBCTBA OTBETCTBEHHOCTH Tiepes; PommHOM, ropaocTu 3a CBOM Kpail, cBowo PoauHy, CBOW SI3BIK U
KYJIbTYpY, IPOIJIOE U HACTOsAIIEe MHOTOHAIIMOHAIBLHOTO Hapoaa Poceny;

LIEHHOCTHOE OTHOILIEHHE K IMPUPOJHOMY HACIEIHUI0 U NaMATHHKAM MNPUPOJBI, TOCTHXKEHUsAM Poccuu B
HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIOCOOHOCTH OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAHOBIIEHUE U PA3BUTHE OMOJOTUM, MTOHUMAHUS
3HA4YEeHHUs1 OMOJIOTUH B MIO3HAHUU 3aKOHOB IIPUPOJBI, B )KHU3HH YEJIOBEKAa U COBPEMEHHOTO OOIIIECTBA;

uaeitHas yO0exIEHHOCTb, TOTOBHOCTh K CiIyeHHIO W 3amwure OTeyecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCHIICKOTO HApO/Ia;

c(hOPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBECHHUS;

CIOCOOHOCTH OLEHUBATH CHUTYAIMIO W NMPUHUMATh OCO3HAHHBIC PEHICHUS, OPHEHTHPYSICh HA MOPAIBHO-
HPaBCTBEHHbIE HOPMbI U LIEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OYAYyLIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3/IaHUIO CEMbH HAa OCHOBE OCO3HAHHOT'O NPUHATHUS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU C TPaAULIMAMU Hapo1oB Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILEHUE K MUpPY, BKIIIOUAsl ICTETHKY ObITa, HAYYHOTO M TEXHUYECKOTO TBOPUYECTBA,
CropTa, TpyJa, OOIECTBEHHBIX OTHOIICHUI;

ITOHMMAaHHUE SYMOLIMOHAJIBHOTO BO3AEUCTBUS JKUBOU MPUPOABI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIP@KEHHIO B pPa3HbIX BHJAX MCKYCCTBA, CTPEMJICHHWE NPOSABISTH KadyecTBa
TBOPUYECKOMN JIMYHOCTH;

S5) ¢usnyeckoro BocnuTaHMA, (GOPMHPOBAHMA KYJBTYPbl 3A0POBbA H JIMOLMOHAJIBLHOIO
os1aromostyums:

MOHMMaHWE U peanu3alys 37J0pOBOro M 0e30macHoOro odopasa *HU3HH (370pOBO€ MUTAHUE, COOJIIOJCHHE
TUTUEHUYECKUX TPaBUJ U HOPM, cOAlaHCUPOBAHHBIM PEXUM 3aHATUH U OTAbIXa, peryispHas (usmueckas
aKTUBHOCTh), OE€pPEKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIIEHUS K COOCTBEHHOMY (pU3HUECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

MOHMMaHWE IEHHOCTH TNPaBWJI HWHAWBUAYAJIBHOTO U KOJUIEKTUBHOIO O€30IacHOTO IOBEJIEHHUS B
CUTYalUsX, YTPOXKAIOUIUX 310POBBIO U )KU3HU JIIOJIEH;

OCO3HaHWE TMOCIEJCTBUI W HEMPHATHS BPEIHBIX MPUBHIYEK (YMOTPEOJIEHUS aTKOTOs, HApPKOTHUKOB,
KYpEHHUs);

6) TPY10BOr0 BOCIIUTAHUA:

TOTOBHOCTb K TPYAY, OCO3HAaHUE IIEHHOCTH MacTepPCTBa, TPYJAOI00HE;

TOTOBHOCTb K aKTUBHOM JIESTEIHLHOCTH TEXHOJIOTMYECKON U COLMANBbHOM HANpaBlIeHHOCTH, CIIOCOOHOCTD
MHUIUUPOBATH, INIAHUPOBATh U CAMOCTOSATEIHHO BBIIOJIHATh TAKYIO JI€ATEIbHOCTh;

MHTEpEC K PAa3NUYHBIM cdepam MpodhecCHOHATBHONW AeATENIbHOCTH, YMEHHE COBEpIIAaTh OCO3HAHHBIN
BbIOOD Oynyieit mpodeccuu 1 pean30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TJIaHbI,

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M CaMOOOPA30BaHMIO HA MPOTSHKEHUU BCEH KHU3HH;

7) IKOJIOrMY€eCKOr0 BOCIIMTAHMS:

HKOJIOTHYECKHU 11€JIecO00pa3HOe OTHOILEHHE K MPUpPOJAE KaK MCTOUHUKY JKM3HM Ha 3emile, OCHOBe €€
CYLIECTBOBAHMS;

MOBBIIIIEHUE YPOBHS IKOJIOTMYECKON KYIbTYphl: MPHOOPETEHUE OMbITa IUIAHWPOBAHUS TOCTYNKOB M
OLIEHKH UX BO3MO’KHBIX TOCJIEICTBUN I OKPYXKAIOIIEeH Cpeibl;

OCO3HaHME TTI00AILHOTO XapaKTepa 3KOJIOIMYECKUX Mpo0IeM U IMyTel UX peleHus;



CIOCOOHOCTH MCIIONIB30BaTh NMPUOOPETaeMble MPU MU3y4YEeHUH OWOJIOTUU 3HAHUS M YMEHUS MpU PEUICHUH
mpo0JieM, CBS3aHHBIX C PAIlMOHATBHBIM MPHPOIONOIB30BaHNEM (COOIIOIEHNE TIPABUII TIOBEICHUSI B TIPUPO/IL,
HaIpaBJIEHHBIX HA COXpaHEHUE PAaBHOBECHS B 3KOCHCTEMAX, OXpaHy BUIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATUE ACHUCTBUM, NPUHOCALIMX BpEH OKPYKAKOWIEH MPUPOJAHON Cpele, yMEHHUE
MIPOTHO3UPOBATh  HEONArONpUSATHBIE HAKOJIOTUYECKUE TOCIEICTBUS  MNPEIIPUHUMAEMBIX JIEHCTBUH H
MpeJOTBpALIATh HX;

HaJU4Ue€ PA3BUTOIO SKOJOTMYECKOrO0 MBIIIICHUS, JKOJOTMYECKOM KYJIbTYpbI, OIbITA JEATEIbHOCTH
SKOJIOTMYECKOW HAITPaBJIEHHOCTH, YMEHUSA PYKOBOJACTBOBATHCS MMHU B NO3HABATEJIbHOW, KOMMYHHUKATUBHON U
COLIMAIBHOW MPAaKTHUKE, TOTOBHOCTH K YYAaCTHK0 B IIPAKTUYECKOM JEATEIBHOCTH 3KOJIOTMYECKOU
HAIPABJIEHHOCTH;

8) HeHHOCTH HAYYHOI0 TO3HAHUSA:

c(hOPMHUPOBAHHOCTh MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU H
OOIIECTBEHHOMN MPAaKTUKH, OCHOBAHHOTO Ha JAMAJIOTe KYJIbTYp, CIIOCOOCTBYIOLIET0 OCO3HAHUIO CBOETO MECTa B
MOJIUMKYJbTYPHOM MHUPE;

COBEPILICHCTBOBAHUE S3BIKOBOM M YHUTATEIBCKOW KYJIbTYpbl KAaK CPEACTBA B3aUMOJECUCTBUS MEXKIY
JIIOABMU U IIO3HAHUS MUPA;

MOHUMaHHue crenuuKku OMOJOTUU KaK HAayKH, OCO3HaHHS €€ poju B (POPMUPOBAHHUM PAIOHATHHOIO
HAYYHOTO MBIIUICHUS, CO3JaHUM LEIOCTHOTO NPEACTaBICHUS 00 OKpYXKalmeM MHpe KaK O eIUHCTBE
MIPUPO/IBI, YETOBEKa U 00IIECTBa, B IO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEH U PEelIeHUH TPOOJIeM COXpPaHEHUS
MPUPOAHOTO PAaBHOBECHS;

yOeXAEHHOCTh B 3HAYUMOCTU OUOJIOTHH I COBPEMEHHOW ITUBUIIM3AIMH: 00€CIIeYeHHs] HOBOTO YPOBHS
Pa3BUTHUSI MEIUILIMHBI, CO3/IJaHNE MEPCIEKTUBHBIX OMOTEXHOJOTUM, CIIOCOOHBIX PEIIaTh PECYPCHBIE MPOOIEMBI
pa3BUTHS YEIIOBEUECTBA, MOMCKA MYyTEH BBIXOJA M3 IIOOAIBHBIX KOJIOTMYECKUX MPoOJieM M 00ecredeHHs
nepexojga K YCTOMYMBOMY pPa3BUTHUIO, PAUUOHAIBHOMY HCIOJIb30BAHUIO MPHUPOJHBIX PECYPCOB U
(hOpMUPOBAHHIO HOBBIX CTAaHIAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYUCHUU OWMOJIOTMYECKUX 3HAHHWKA B IEJSAX IOBBIIMICHUS OOMICH KYJIBTYPHI,
€CTECTBEHHO-HAYYHON TPaMOTHOCTH, KaK COCTaBHOW 4YacTH (DYHKIIMOHAIBLHON IPaMOTHOCTH OOydYaroluxcs,
dbopMupyeMOii pu N3ydeHUH OHOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJIOB TMO3HAHMS, HCIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH
WCIIOIB30BaTh IOJy4aeMble 3HAaHUS JIs aHajdu3a M OOBSICHEHUs SBICHUM OKpPYXAIOIIEro Mupa u
MPOUCXOJSIINX B HEM U3MEHEHUHN, YMEHHE JieTaTh 000CHOBAHHBIE 3aKIIIOUEHUSI Ha OCHOBE HAy4YHBIX (DAKTOB U
HMMEIOIINXCS TAHHBIX C LEJIbIO MOTYYEeHHS JOCTOBEPHBIX BBIBOJOB;

CIOCOOHOCTh CaMOCTOSITEIbHO UCIOJIb30BaTh OHONIOTUYECKHE 3HAHHS JUIS pelieHus mpodiemM B
peabHBIX KU3ZHEHHBIX CUTYaIIHSIX;

OCO3HAHME [IEHHOCTM HAy4YHOM  JEATEIIbHOCTH, TOTOBHOCTH  OCYIIECTBJIATH IMPOEKTHYH) U
HCCIIEIOBATENIbCKYIO IEATEIbHOCTh MHANBHUIYAJIbHO U B TPYIIIE;

TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHIO U CamMOOOpa30BaHUIO, K AKTHBHOMY
MOJTYYEHUIO HOBBIX 3HAHUM 10 OMOJIOTHU B COOTBETCTBUH C KM3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPEJIMETHBIE PE3YJIbTATBI

MeTaHpeI[MCTHI)IG pGSYJ'II)TaTI)I OCBOCHUA yqe6H0r0 HpG}IMeTa ((BI/IOJ'IOFI/IH» BKJIFOYAKOT. 3HAYUMBIC IJIs1
(GbopMUPOBaHHUS MHUPOBO33PEHHUS OOYYAIOMIMXCA MEXKIUCIUIUIMHAPHBIE (MEXMpeAMETHbIE) OoOIeHayIHbIe
MOHATHSI, OTpa)KalolUe UEJIOCTHOCTh HaydHOHM KapTUHBI MHpa U cCHenupuKy METOJIOB IO3HaHUS,
UCIONIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, DHEPIHs, SIBICHUE, MPOIECC, cUCcTeMa, Hay4dHbIA (akT,
MIPUHITAII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIeIOBaHNE, HAOTIOIEHNEe, N3MEpPEHNE, YKCIIEPUMEHT
U JpYyrux), yHUBEpCaIbHBbIE y4deOHble IEHCTBUs (TIO3HABATENbHBIE, KOMMYHUKATUBHbBIC, PETYISTHUBHbBIC),
obOecrieunBaromye  (GopmMupoBaHre  (YHKIMOHATBLHONM TPAMOTHOCTH W COIMAIBHOM  KOMITETCHIIMH
oOydaromuxcsi,  CIOCOOHOCTh  OOy4alolIMXCS ~ HCIOJIb30BaTh  OCBOGHHBIE  MEXAMCIUILTHHAPHBIC,
MHPOBO33PCHUECKHE 3HAHHWS W YHUBEpPCaJIbHbIC Yy4ueOHBIC MACHCTBUS B IIO3HABATEIIBHOW W COIMAIIBHON
MPaKTHKE.

MeranpeaMeTHbie PE3yNbTaThl OCBOCHHSI TMPOTPAMMBI CpPEIHETO OOIIero oO0pa3oBaHUS JOJIKHBI
OTpaX<aTh:

OBJIaIleHl/le yHI/[Bepca.]II)HblMI/[ y‘leﬁHbIMI/l Mo3HaABaTCJIbHBIMHU HeﬁCTBHHMH:

1) 0a3oBbIe JOrHUYecKHe JeHCTBUSA:

CaMOCTOATENbHO (hOPMYITHUPOBATh M aKTyAIU3UPOBATH MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;



HCIIOJIb30BaTh MPHU OCBOCHUU 3HAHUU MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHalu3a, CUHTE3a, CPAaBHEHUS,
KIaccupukanuu, 0000IIEHUs), PACKPBIBATh CMBICT OHMOJOTHYECKHX IMOHSATHH (BBLACIATh WX XapaKTEPHBIE
MPU3HAKY, YCTAaHABIMBATH CBSI3U C IPYTUMHU MOHSATHSIMH);

OIpeNeNIATh ILETH JACATENbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUU HUX JOCTHIKEHHs, COOTHOCHUTH
PE3yNbTaThl JEATEIILHOCTH C TOCTABICHHBIMHU LEISIMH;

MCIIOJIH30BATh OMOJIOTUYECKUE TIOHATHS JUIs O0BsICHEHUS (PAaKTOB U SIBICHUH KUBOW TPUPOIBI;

CTPOUTH JIOTUYECKHE pacCyXJIeHus (MHIYKTUBHBIC, JEIyKTHBHbIC, [0 AaHAJIOTUH), BBISBIATDH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITMPOBATH BBIBOJBI U 3aKIIIOYCHUS;

MPUMEHSTh CXEMHO-MOJICJIbHBIE CPEJICTBA IS MPEACTABICHUS CYIIECTBEHHBIX CBS3€H M OTHOUICHHH B
M3Yy4aeMbIX OHMOJIOTHYECKHX OOBEKTaX, a TaKKe MPOTHUBOPEUMI Pa3sHOrO poja, BBIABICHHBIX B Pa3IMYHBIX
MH(OPMALIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAaH pEIMICHHS NpoOJIeMbl ¢ YU€TOM aHaIM3a HUMEIOIUXCA MAaTepPUANbHBIX H
HeMaTepuaIbHBIX PECypCOB;

BHOCHUTBH KOPPEKTUBHI B JIEATEIBHOCTh, OIICHUBATh COOTBETCTBUE PE3YIBTATOB LIEISIM, OLEHUBATh PUCKU
MOCIICACTBUI J1eATEIbHOCTH;

KOOPAMHUPOBATh U BBINOJHATH PabOTy B YCIOBHUSIX PEabHOTO, BUPTYaJbHOTO M KOMOMHHPOBAHHOTO
B3aHMOJCHCTBUS;

pa3BUBATh KPEATHBHOE MBIIUICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIeM.

2) 0a30BBI€e HCCJIEN0BATEIbCKHE NeHCTBHS:

BJIAJICTh HABBIKAMHU y4eOHO-HUCCIICAOBATEILCKOM M TPOEKTHOW NEATEIFHOCTH, HABBIKAMH Pa3pEIICHHS
npo06sieM, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IMOMCKY METOJIOB PEUICHHS MPaKTUYECKUX
3aja4, MPUMEHEHUIO Pa3IMYHBIX METOI0OB MTO3HAHUS;

WCIOJIb30BaTh PA3UYHbIE BUJBI ACSITENBHOCTU MO MOJIYYSHHIO HOBOTO 3HAHHUA, €r0 WHTEPIIPETalluy,
peoOpa3oBaHUIO U MPUMEHEHHIO B yUYEOHBIX CUTYAIHSIX, B TOM YUCIIC IPH CO3JJaHUN YUEOHBIX U COMATBHBIX
MIPOEKTOB;

(bopMHpPOBATh HAYYHBIM THUI MBIIUICHUS, BIAJIETh HAYYHOH TEPMHHOJIOTHEH, KIIFOYEBBIMH MOHATUSMH U
METOJIaMU;

CTaBUTh W (HOPMYIHPOBATH COOCTBEHHBIC 33Ja4l B 0OPa30BaTENbHOW ICSATEIBHOCTH W IKU3HEHHBIX
CUTYaIUsIX;

BBISIBIIITh [IPUYMHHO-CJIC/ICTBEHHBIE CBSI3M W aKTyaJH3UpOBaTh 3a1ady, BBIIBUTATh THIOTE3y ¢
peleHMsl, HaXOAUTh apryMEHTHI JUI JOKa3aTelbCTBAa CBOMX YTBEPXKJIEHUH, 3a/1aBaTh MapaMeTpbl U KpUTEPUU
peleHws;

aHAJM3UPOBaTh IOJYYEHHbIE B XOJI€ pELICHMs 3aJaud pe3yJbTaTbl, KPUTHYECKH OLIEHUBATh HX
JIOCTOBEPHOCTb, IPOTHO3MPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh PUOOPETEHHBIH OMBIT;

OCYIIECTBIISITh  IIEJICHANIPABIICHHBI TOMCK TEpeHoca CPEeACTB W CHOCOOOB  JEHCTBUA B
npodeccuoHaNbHYIO Cpeny;

YMETh IEPEHOCUTH 3HAHUS B IIO3HABATEIHHYIO U MPAKTHUECKYIO 007IaCTH )KU3HEICSI TETbHOCTH;

YMETh MHTEIPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE HJIEH, NTPEJIaraTh OPUTHHAIBHBIE ITOIX0/IBI U PEIICHNUsI, CTABUThH POOJIEMBI U 3a/1a4H,
JIOMYCKAIOIIMe albTePHATUBHBIE PEIICHUS.

3) padora ¢ unopmanmeii:

OPHEHTUPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMALUU (TEeKCTe Y4eOHOro IMocoOus, HaydHO-
MOTYJISIPHOM JTHTEpaType, OWOJIOTHYECKUX CIIOBApSAX M CIPAaBOYHHKAX, KOMIBIOTEPHBIX 0a3ax ITaHHBIX, B
WuTepHere), aHaIM3UpOBaTh HH(POPMAIUIO pa3IMYHBIX BUJIOB U (hOPM MpEICTaBICHUS, KPUTHUECKU OLEHUBATh
e€ T0OCTOBEPHOCTh W HETIPOTHBOPEYHBOCTb;

(dbopMyIHMpOBaTh 3aMPOCHl U MPUMEHATH PA3IUYHbIE METOJAbI MPHU MOUCKE M O0TOOpe OHOIoruyecKon
nH(popMaluy, HEOOXOAUMOM /1JIsl BBIMOTHEHNS YUeOHBIX 3a7a4;

npuodperaTh OIIBIT UCTIOJIb30BaHUS MH(POPMAIOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHH,
COBEPIIEHCTBOBATh KYJIBTYPY aKTUBHOTO UCTIOIH30BAHUS PA3IIMIHBIX TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpAaTh ONTUMANbHYIO (OpPMY NpPEICTAaBICHUS OHOJOTHUYECKOW HH(popManuu
(cxembl, rpaduKH, JUarpaMmbl, TAOIHIIbI, PUCYHKH U IpYTroe);

WCIOJIb30BaTh HAy4YHBIN S3bIK B KauecTBE CpEACTBAa NpH pabore ¢ OHoioruyeckoi HH(popManmei:
MPUMEHSATh XHUMHYECKHe, (U3NYECKHe M MaTeMaTHYeCKHWe 3HaKHM W CHMBOJIBI, (OpMyJbl, abOpeBHarypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MIPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISTHOCTH;



BJIaJICTh HAaBbIKAMHU pacloO3HaBaHUS U 3alIUThl HMHQOpMaluH, WHPOPMAIMOHHON Oe30macHOCTH
JUYHOCTH.

OBiajgeHne yHMBepPCAJIbHBIMH KOMMYHUKATHBHBIMH A€l CTBUSIMMU:

1) oOmenne:

OCYILIECTBIISITh KOMMYHHKAIIUU BO BCeX cepax KU3HU, aKTUBHO Y4aCTBOBAThH B IMAJIOTE WM JIUCKYCCUU
[0 CYIIECTBY OOCYXIaeMoil TeMbl (YMEHHE 3aJaBaTh BOMPOCHI, BBICKA3BIBATh CYXKICHHS OTHOCHTEIBHO
BBITIOJTHEHUS TIpeyIaraeMon 3a/1ayk, YYUTHIBAaTh UHTEPECHl U COTJIACOBAHHOCTH MO3UIUI JAPYTUX YYaCTHHUKOB
JaJIora Wi JUCKYCCUH);

pacrmo3HaBaTh HeBepOalbHbIE CpeACTBAa OOUICHHS, TMOHMMAaTh 3HAYCHHE COLMUAIbHBIX 3HAKOB,
MIPEMOCHIIOK BOSHUKHOBEHHSI KOH(DIUKTHBIX CUTYaIlui, YMETh CMATYaTh KOH(QIUKTHI U BECTH IIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU CIIOCOOaMH OOIICHMS] M B3aUMOICHCTBUSI, TOHUMATh HaMEPEHUs APYTUX JIIOJIEH,
MPOSIBIISATh  YBAXKUTEIBHOE OTHOIIEHHE K COOECEeIHHKY W B KOPPEKTHOW ¢dopMe (GopMyIupoBaTh CBOH
BO3PaKECHUS;

Pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUKY 3PEHHS C UCTIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

2) coBMeCTHAA AeATEeJILHOCTD:

MMOHUMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W WHIWUBUAYAIBHOH pabOThI TPU PEIICHHUH
OMOJIOTrMYecKON MpoOIeMbl, 00OCHOBBIBATh HEOOXOAMMOCTh MIPUMEHEHUSI TPYIIOBBIX (HOPM B3aUMOJEHUCTBU S
IIpU pelIeHnr yuyeOHOH 3a1auu;

BBIOMpATh TEMAaTUKY U METOJbl COBMECTHBIX ACHCTBHI C Y4ETOM OOIIMX MHTEPECOB M BO3MOXKHOCTEH
KaXKJIOTO WICHA KOJIJICKTHUBA;

MPUHUMATH 1€ COBMECTHOM [eATeIbHOCTH, OPTaHMW30BHIBATH U KOOPAMHHUPOBATH NEUCTBUS MO €&
JOCTH)KEHHIO: COCTAaBJIATh IUIAH JEHCTBUM, PACHpPEACNATh POIH C y4ETOM MHEHHUW YYaCTHUKOB, 0OCYXIaTh
pe3yNbTaThl COBMECTHON PabOTHI;

OIICHMBATh KAa4eCTBO CBOCTO BKJIAJa M KAXKJIOTO YydYaCTHHUKA KOMaHABl B OOIIMN pe3ylbTaT IIo
pa3paboTaHHBIM KPUTEPHUSIM;

npejJiaraTh HOBBIE MPOEKTHI, OICHUBATH MJIEU C TMO3HUIIMH HOBU3HBI, OPUTHHAIBLHOCTH, MPAKTUYECKOMN
3HAYUMOCTH;

OCYIIECTBJISITh TO3UTUBHOE CTPATETMUECKOE MMOBE/ICHNE B PA3JIMYHBIX CUTYAIIUSX, POSIBISATH TBOPUYECTBO
1 BOOOpaXkeHUE, ObITh MHUITUATHBHBIM.

OBJajieHHe YHUBEPCAJIbHBIMU PEryJsiTHBHBIMU 1€CTBUAMM:

1) camoopranusamusi:

WCIIO0JIH30BaTh OMOJIOTUYECKUE 3HAHUS JIJIS BBISBIICHUSI IIPOOJIEM U UX PEIICHUSI B )KM3HEHHBIX U YYCOHBIX
CUTYaIusX;

BBHIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUMU 1EJIEBbIE M CMBICIOBBIE YCTAHOBKH B CBOUX JICUCTBUSX U
MOCTYIKaX 10 OTHOILLIEHHUIO K )KMBOM MPUPOJIE, CBOEMY 3OPOBBIO U 3JOPOBbIO OKPYKAIOIIUX;

CaMOCTOSITENIbHO OCYIIECTBJIATh IO3HABATEIBHYIO JESTEIBHOCTh, BBISBIATH MPOOJIEMBI, CTaBUTh WU
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4l B 00pa30BaTeIbHON AESITENbHOCTH U )KU3HEHHBIX CUTYAIIUAX;

CaMOCTOSATENIbHO COCTABJIAThH TUIAH PEIICHUS POOJIEMBI C YUETOM MMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOXHOCTEN U MPEAINIOYTEHNM;

JTaBaTh OIIEHKY HOBBIM CHUTYaIIUsIM;

pacimupsaTh paMKH y4eOHOTO MpeAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUL;

JieaTh OCO3HAHHBIA BHIOOP, apTyMEHTHUPOBATh €0, OpaTh OTBETCTBEHHOCTH 3a PEIICHUE;

OILICHUBATh MIPHOOPETEHHBIN OTIBIT;

croco0CTBOBAaTh (DOPMHUPOBAHWIO M TIPOSBIICHUIO ITUPOKOW JPYAWIIMU B Pa3HBIX OOJACTAX 3HAHHM,
MOCTOSIHHO TMOBBIMIATH CBOM 00pa30BaTENbHBIN U KYTbTYPHBINA YPOBEHbD.

2) CaMOKOHTPOJIb:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHUBBI B AESATEIbHOCTb, OLIEHUBATH COOTBETCTBHUE
PEe3yIBTATOB TIEJISIM;

BIIQJICTh HAaBBIKAMH I[I03HABAaTENbHOW pe(dIeKCHH KaKk OCO3HAaHUS COBEpIIAeMbIX JCUCTBUNA U
MBICJIUTEIIBHBIX TIPOIIECCOB, WX PE3YJIBTATOB M OCHOBAHHH, MCIOJB30BaTh MPUEMBI pe(IeKCHU IS OLICHKH
CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OIIEHUBATh PUCKHU U CBOCBPEMEHHO MMPUHUMATH PEIICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHBBI U QpTYMEHTHI IPYTHX MIPH aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

3) npuHATHE cedsl U APYTUX:

MIPUHUMATD Ce0sl, MOHUMAas CBOM HEJOCTATKU U JIOCTOMHCTBA;



MPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX IIPU aHAINU3€E Pe3yNIbTaToOB AEATEIbHOCTH;
MpU3HABATh CBOE MPABO U MPABO APYTUX HA OMIUOKU;
pa3BHUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUH JIPYTOro YeJIOBeKa.

MNPEIMETHBIE PE3YJbTATHBI

[IpenmerHbie pe3ynbrathl ocBoeHus: nporpammbl COO mo Ouosiornd Ha 0a30BOM YpPOBHE BKIIOYAIOT
cnenuduueckue I ydeOHOro npeamera «buoyorwsy HaydyHbIC 3HAHUS, YMEHHUS U CIIOCOOBI JIEHCTBUH IO
OCBOCHUIO, HHTEPIIPETAIIMH U TPe0Opa30BaHUIO 3HAHUIA, BUIBI AESITEILHOCTH 110 MOJY4YEHUIO HOBOTO 3HAHUS U
MPUMECHCHHUIO 3HAHWUU B Pa3IUYHBIX YYCOHBIX CHUTYyallMsSIX, & TaK)Ke B PEATbHBIX KU3HCHHBIX CHUTYAIUsX,
CBSI3aHHBIX ¢ Ouosorueil. B mporpammMe nmpenMeTHbie pe3yabTaThl IPEICTaBICHBI 0 TOJaM 00yUYeHHUSI.

[IpenmeTtHbie pe3ynbTaThl OCBOCHUS yueOHOTro npenmera «buonorus» ¢ 10 Knacce NOIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTHH B CHCTEME HAyYHOTO 3HAHHs €CTECTBEHHBIX HayK,
B (hOPMUPOBAHUH COBPEMEHHOU €CTECTBEHHO-HAYYHOW KApTHUHBI MHUpa U HAYYHOTO MHUPOBO33PEHUS, O BKIIAC
POCCHUHCKMX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTHUU, (YHKIMOHATIHLHOW IPaMOTHOCTH
YeNIOBEeKa IS PEIICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE PAaCKpbIBaTh COAEpXKaHHE OMOJOTMYECKUX TEPMHUHOB M TOHATUN: >KM3Hb, KIETKA, OPraHU3M,
Merabosn3M (OOMEH BEIIeCTB M IMpEBpallleHue SHEPruM), TOMeocTa3 (camMoperysslus), ypOBHEBas
OpraHu3alys )KMBBIX CUCTEM, CAMOBOCIIPOU3BEACHHE (PEMPOAYKIINSA), HACIEICTBEHHOCTh, N3MEHUYUBOCTb, POCT
1 pa3BUTHC;

YMEHHME H3JIaraThb OHMOJOTHYecKHe Teopuu (KJIETOYHas, XPOMOCOMHAs, MYyTallOHHAs, LEHTpajbHas
JIOTMa MOJIEKYJIIpHOUM Ouosnoruu), 3akonbl (I'. Mennens, T. Moprana, H. 1. BaBusioBa) u ydyenus (0 meHTpax
MHOT000Opa3usi U MNPOUCXOXKAEHUS KyIbTypHBIX pacteHuil H. V. BaBunoa), ompenensiTh TpaHHIBl HX
MIPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BJaJIeTh METOJaMH HAayYHOTO MO3HAHUS B OMOJIOTUHU: HAOIIOJACHHE U OMUCAHHE KUBBIX CHCTEM,
MIPOIIECCOB W SIBJICHUH, OPTaHU3alUs U MPOBEJCHHE OMOIIOTUYECKOTO IKCIICPUMEHTA, BBIABHKCHHUE THIIOTE3HI,
BBISIBJICHHE 3aBUCHUMOCTU MEXAY HCCIECIyeMbIMU BeIHMYMHAMHU, OOBSCHEHHE IOJTYYEHHBIX pE3yJIbTaTOB,
WCIOJIb30BAHHBIX HAYYHBIX MOHSITHHA, TCOPHA M 3aKOHOB, YMEHHE JICJIaTh BHIBOABI HA OCHOBAHUH ITOJTYYCHHBIX
PE3yIbTaTOB;

YMEHHE BBIJCIIATH CYIMIECTBEHHBIC TPU3HAKU BUPYCOB, KIIETOK TPOKAPHOT U 3YKAPHOT, OJHOKICTOUHBIX U
MHOTOKJIETOYHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOIIECCOB: 0OMEHA BEIIECTB U MPEBPAILIEHUsI SHEPTUU B KIIETKE,
(doTocHHTE3a, TUTACTHYECKOTO M SHEPreTHYECKOro 0OMeHa, XeMOCHHTe3a, MHT03a, Mei03a, OIJIOJOTBOPEHHS,
Pa3MHOXKEHHUS, UHAUBHUIYaLHOTO PA3BUTHSI OpraHu3Ma (OHTOTeHE3);

YMEHHE TPUMEHSAThH TOTYYCHHBIC 3HAHUS JUIS OOBSCHEHUS OMOJOTHYECKHUX IMPOIECCOB W SIBIICHUH, JUIS
TNPUHATHS TPAKTUYECKUX PEIICHUN B TMOBCETHEBHOM XU3HU C IEeNbI0 obOecredeHuss 0€30MacHOCTH CBOETO
3IIOPOBBSI U 3[IOPOBBS OKPYKAIOUIMX JIIOJIEH, COONIONEHUS HOPM TPaMOTHOTO TOBEICHUS B OKPYXKAromle
MPUPOAHON cpele, MOHMMaHWe HEOOXOAMMOCTH HCIIONB30BaHUS JOCTHUKEHHH COBPEMEHHOW OHONOTHU H
OMOTEXHOJIOTHHI ISl PAIlHOHAIEHOTO TPUPOAOTIOIH30BAHNS;

YMEHHME pellaTh JJIEMEHTapHbIE TE€HETHYeCKHE 3aJayd Ha MOHO- W JUTHOPUIHOE CKpellMBaHUE,
CIICTIJICHHOE HACIIeIOBaHWE, COCTaBJSATh CXEMbl MOHOTHOPHIIHOTO CKpEIIMBAaHUS [UIS TIPEICKAa3aHUs
HACJIEIOBaHU MPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATh JAOOpATOpHbIE M TNpaKTUYeCKue paldoThl, COONIOAATh MpaBWiia IMpH padore ¢
y4eOHBIM U JIAOOPAaTOPHBIM 000PYIOBAHUEM;

YMEHHE KPUTHYECKH OIICHHBATh W HWHTEPIPETUPOBATH HHQPOPMAIUIO OHWOJIOTHYECKOTO COJCPIKAHMUS,
BKJIIOUAIOIIYIO TICEBIOHAYYHBIE 3HAHHS W3 PA3IMYHBIX MCTOYHUKOB (CpPEACTBAa MAacCOBOM HHQOpMAINH,
HAyYHO-TTOMYJISIPHBIE MaTepUAIIb), STHYCCKHE aCIIEKThl COBPEMEHHBIX MCCIICIOBAaHUN B OMOJIOTHUH, MEIUITUHE,
OHMOTEXHOJIOTUH;

YMEHHE CO03/1aBaTh COOCTBEHHBIC IMHCHbMEHHBIE M YCTHBIE COOOIIEHUs, 0000I1Ias OHOJIOTHUECKYIO
UH(OPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOIh30BaTh MOHSATHIHBIN anmapaT OUOIOTHH.

[IpeameTHBIC pe3ybTaThl OCBOEHUS yaeOHOTO TipeameTa «buonorusi» ¢ 11 Kaacce NOTKHBI OTPAXKATh:

c(hOpMHUPOBAHHOCTH 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME HAyYHOTO 3HAHHsI €CTECTBEHHBIX HaYK,
B (DOPMHUPOBAHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTUHBI MUPa U HAYYHOT'O MHUPOBO33PEHUS, O BKIIAJIC
POCCHUUCKMX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OWONIOTHUU, (YHKIIMOHATHHOW TPaMOTHOCTH
YeJIOBEKa JUIS PEIICHUS )KH3HCHHBIX 3a/1a4;

YMEHHE PACKPBIBATh COACpKAHHE OMOJOTUYECKHX TEPMUHOB U TOHATUHN: BHUJ, MOMYIAIUS, TeHO(DOH,
ABOJTIONUS, JABMOKYIIHE CHUIIBI ((haKTOPBI) SBOJIOIHH, MPHCTIOCOOJIEHHOCTh OPraHU3MOB, BHI000pa30BaHUE,



sKOJIorHueckre (hakTopbl, FIKOCUCTEMA, MPOAYIIEHTbI, KOHCYMEHTBI, PEYLIEHTHI, LIETIH MUTaHUs, SKOJIOTHYecKast
nupamua, OuoreoreHos, ornochepa;

yMEHHE HM3J1araTb OHoNoruyeckrue Teopuu (dBomtonmonHas teopus Y. JlapBuHa, CUHTETUYECKAsi TEOPUS
9BOJIIOLIMM), 3aKOHBl M 3aKOHOMEpHOCTH (3apoabimieBoro cxonactsa K. M. bapa, depenoBaHus TIJIaBHBIX
HarnpaBieHuid u mytei sBomonuu A. H. CeBeprioBa, yuenus o 6uocdepe B. U. Bepnaackoro), onpenensitsb
TPaHMIIBI UX TIPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHHE BJIa/IETh METOJaMH HAay4YHOT'O MO3HaHUs B OMOJIOTUU: HAOJIOJCHHE U OMUCAHHUE KUBBIX CHCTEM,
IIPOLIECCOB U SIBJICHUHM, OPraHu3alys U IPOBEJEHUE OMOJIOTHYECKOT0 3KCIEPUMEHTA, BBIABUKEHUE T'MIIOTE3bI,
BBISIBJICHHE 3aBUCUMOCTU MEXJAYy HCCIEIyeMbIMU BEIMYMHAMHU, OOBSICHEHHE IIOJIYYeHHBIX pPe3yJbTaToB,
HCII0JIb30BAaHHBIX HAYYHbBIX NOHSATUN, TEOPUN U 3aKOHOB, YMEHHE JI€JIaTh BHIBOJbI HA OCHOBAHUU IOJYYEHHBIX
PE3yIbTaTOB;

YMEHHUE BBIIENATH CYIIECTBEHHbIC MPU3HAKUA CTPOCHHSI OMOJIOTMYECKUX OOBEKTOB: BUAOB, MOIYJISLUH,
MPOJYLIEHTOB, KOHCYMEHTOB, PEIyIIEHTOB, OHMOreoneHO30B M SKOCHUCTEM, OCOOCHHOCTH IIPOIECCOB:
HACJIICTBEHHON M3MEHUYUBOCTH, €CTECTBEHHOTO 0TOOpa, BUA000Pa30BaHus, IPUCIIOCOOICHHOCTH OPTaHU3MOB,
JEHCTBHS KOJOTHYECKHX (DaKTOPOB HA OPraHU3MBbI, MEPEHOCA BEIIECTB U MOTOKA HEPIHMH B SKOCUCTEMAX,
AHTPOIIOTEHHBIX M3MEHEHUH B PKOCHUCTEMaxX CBOEH MECTHOCTH, KPYyroBOPOTa BEIIECTB U OMOTCOXMMHYECKHX
IIUKJIOB B Ouocdepe;

YMEHHE NPUMEHAThH MOJTY4YEHHbIE 3HAaHUA JUIs OOBSCHEHUS! OMOJOTMYECKHUX IPOLIECCOB U SBJICHUH, AJIS
MPUHATHS MPAKTUYECKUX PEIIeHUH B TMOBCEIHEBHOW >XM3HU C IIeNIbl0 oOecriedeHusi 0e30MacHOCTU CBOETO
3I0pOBbSl U 3JI0pPOBbsl OKPYXAIOIIMX JIOAEH, COOMIOJEHUS HOPM I'PAaMOTHOIO IIOBEJIEHHUS B OKpYXarolleu
MPUPOJHOHN cpelie, MOHMMaHHEe HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTHKEHUNH COBPEMEHHON OHONIOTHUM ISt
PalMOHAIBLHOTO IPUPOAOIOIb30BAHUS;

YMEHHE pellaTh 3JIeMEHTapHble OMOJOTHYECKHE 3aJayd, COCTaBISATh CXEMbI IEpEeHOca BEUIECTB U
SHEPruM B 3KocucTeMax (Lenu MUTaHus);

YMEHHE BBINONHATH Ja0OpaTOpHbIE M MPAKTUYECKHE padoThl, COOMIOIaTh HpaBHia HpU padboTe C
y4eOHBIM U J1a00paTOpHEIM 000y I0BaHUEM;

YMEHHE KPUTHUYECKHU OLICHHBATh M HHTEPIPETHPOBATH HH(OpPMAIHMIO OHMOJOTHYECKOTO COJEp>KaHus,
BKJIIOYAIOIIYIO IICEBJOHAYYHbIE 3HAHMSI W3 PA3JIMYHBIX MCTOYHUKOB (CpeAcTBa MaccoBOM HHQpOpMaIuH,
HAyYHO-TIOMYJISIPHBIE MaTepUalbl), pacCMaTpUBaTh TN00aJIbHbIE YKOJOTHYECKHE MPOOIEMBbI COBPEMEHHOCTH,
(bopMHpPOBATH IO OTHOIICHUIO K HUM COOCTBEHHYIO MO3HIIUIO;

YMEHHE cO03/]aBaTh COOCTBEHHbIE NUCbMEHHBIE M YCTHbIE COOOLIEHMs, 0000IIas OHOIOTHYECKYIO
MH(}OPMALIHIO U3 HECKOJIBKUX HCTOUYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmnapaT OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
Ne | HaumeHoBaHHe pa3esioB U TeM MPOrpaMMbl Kouaun4yecTBo
4acoB
1 buonorus kak Hayka 1
2 JKuBbIle cucTeMbl U UX OpraHu3aIus 1
3 XHUMHUYECKUH COCTAaB U CTPOCHUE KIJIETKH 8
4 KusHeneareabHOCTh KIETKU 7
5 Pa3zMHoOxeHME 1 MHAUBUIYATbHOE PA3BUTHE OPTraHU3MOB 4
6 HacneacTBeHHOCTh M M3BMEHUHMBOCTh OPTaHU3MOB 8
7 Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH 5
OBHIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34
11 KJIACC
Ne | HaumeHoBaHuUe pa3esioB U TeM NMPOrpaMMbl KoanuecTBo
yacoB
1 DBOIIIOIMOHHAST OMOIOTHSA 9
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU HA 3emiie 10
3 Opranu3Mbl 1 OKpyKarolas cpeaa 5
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 33




KIIT mo 6uosiorum 10 kiacc (0a30Bblil YPOBEHb)

Ne JlaTa u3y4eHus
Tema ypoxa IO MJIaHy (akTuuecku
1 buonorus B cucreme Hayk. MeTo/1bl MO3HAHUS KUBOM MPUPOIBI. 03.09.25
2 buonornueckue cucTeMsl, POLIECCH U UX U3YUYEHUE 10.09.25
3 XUMHUYECKU COCTaB KJIETKU. Boja 1 MUHEpaJIbHBIE COTTU 17.09.25
4 Benxu. CocTaB u cTpoeHue OeIKoB 24.09.25
5 DepMeHThI — OHOJIOTHYECKHE KaTaJIn3aTOPBI. 01.10.25
6 YraeBoasl. Jlunuast 08.10.25
7 Hyxneunosbie kuciorsl. AT® 15.10.25
8 Hcropus u metons! uzydenus kiuetku. Kiierognas reopust 22.10.25
9 KieTka xak megocTHas KUBas CHCTEMA 05.11.25
10 CTpoeHue 2yKapuOTHYECKOM KIIETKHU. 12.11.25
11 OOMeH BeIIeCTB MM META00IN3M 19.11.25
12 ®otocuHTe3. XEMOCHHTE3 26.11.25
13 DHepreTudyeckuii oOMeH 03.12.25
14 JKu3HeHHBIN IHUKI KIETKHU. JleneHne KieTku. Murto3. 10.12.25
15 buocunres 6enka. Peakiius MaTpuyHOro CHHTE3a 17.12.25
16 | Tpancusanus — OHocUHTE3 Oernka 24.12.25
17 Hexknerounsie (hopMbI )KU3HH — BUPYCHI 14.01.26
18 = ®opmbl pa3MHOKEHHSI OPraHU3MOB 21.01.26
19 = Meiio3 28.01.26
20 =~ OOpa3oBaHHUE U Pa3BUTHE MOJOBBIX KJIETOK. OMI0I0TBOPEHHE. 04.02.26
21 WHauBHyanbHOE pa3BUTHE OPraHU3MOB 11.02.26
22 | T'eHeTMKa — HayKa O HaCJEICTBEHHOCTH U U3MEHYMBOCTHU 18.02.26
73 3aKOHOMEPHOCTH HACTe0BaHUs MTPU3HAKOB. MOHOTHOpUIHOE 75 02.26
CKpEIIUBaHUE
o4 JurnbpuaHoe ckpemmuBaHue. 3aKOH HE3aBUCUMOTO HACIEeOBaHUS 04.03.26
MIPU3HAKOB
25 CuernuieHHOe Hacae10BaHUE MPU3HAKOB. 11.03.26
26 I'enetuka nona. HacnenoBanue mpu3HAKOB, CIIETUICHHBIX C ITOJIOM 18.03.26
27 M3menunBocTh. HenacnencrBeHHass USMEHYMBOCTD 25.03.26
28 Hacnencreennass ©3AMEHYHMBOCTD 08.04.26
29 | T'eneruka yeigoBeka 15.04.26
30  Cenekius Kak HayKa M IIpoLiecc 22.04.26
31 MeTo1bl U JOCTUKEHHUS CENICKIIMU PACTEHUNA U )KUBOTHBIX 29.04.26
32 = buoTexHOJOrHus KaKk OTpacib IPOU3BOJICTBA 06.05.26
33 Wtoroas KoHTpoJIbHAS paboTa 13.05.26
34 3aKII0YUTENbHBIN ypok 1o Kypcey "buonorus. 10 kinace (6a30BbIit 20.05.26

ypOBEHB)"




KTII mo 06uosiorum (0a30Bbii ypoBeHb) 1 11 kiaacca

Jdara nzyyenus

Ne Tema ypoka
no riany | (GaKTHYeCKU
1 DOBOJIOIUS U METO/IBI €€ N3YUEHMSI 05.09.25
2 HcTopus pa3BUTHS NPECTABICHUNA 00 3BOIONNN 12.09.25
3 Muxkpo3Boronus 19.09.25
4 [Tonmynsius Kak 1eMeHTapHas €MHHULA BUAa U 3BOJIIOLUU 26.09.25
5 JIBIKy1IME CHITBI (3JIEMEHTApHBIE (PAKTOPHI) SBOIIOIIUH 03.10.25
6 EctectBennsiit oT00p U ero Gpopmbl 10.10.25
Pe3ynbTathl 3BOMIOIUU: TPUCIIOCOOIEHHOCTh OPTaHU3MOB 1
7 BHJI000pa30BaHue 17.10.25
8 Hamnpanenus u myTy Makpo3BOJIIOIIMHI 24.10.25
9 HeoOpaTuMocTh 3BOIIOLIUHT 07.11.25
10 WcTopus xxu3HU Ha 3emile U METOJIbI €€ U3yUeHUs 14.11.25
11 ['unoTe3bl NpOUCXO0KACHUS KU3HHU Ha 3eMie 21.11.25
12 PazButue xu3HM Ha 3eMiie 1o 3paM U IeproaMm 28.11.25
13 OCHOBHBIE 3Talbl BOJIFOLUN PACTUTEIBHOTO U )KUBOTHOTO MHUpA. 05.12.25
14 CoBpeMeHHast cucteMa OpraHM4ecKoro Mupa 12.12.25
15 DBOJIOIMS YeJoBeKa (aHTPOIOreHes) 19.12.25
16 JIBmokyiue cuibl (pakTopbl) aHTPOMOTreHe3a 26.12.25
17 OCHOBHBIE CTaINU 3BOIIOLNH YEJIOBEKA 16.01.26
18 UYenoBeueckue pachl U IPUPOJHBIE aAANTALMU YEJIOBEKa 23.01.26
19 O6006mIeHne o TeMe «BO3HUKHOBEHHE U Pa3BUTHE KU3HH Ha 3eMIIC) 30.01.26
20 DKoJorus Kak HayKa 06.02.26
21 Cpenbl 00MTaHUS U SKOJIOTHYECKHE (DaKTOPHI 13.02.26
22 Abuotnyeckue pakTopbl 20.02.26
23 buotnueckue paxTopsl 27.02.26
24 OKOJIOTHYECKHE XapaKTEPUCTUKH MOMYJIALUN 06.03.26
25 CoobmiecTBa OpraHu3MoB — OHOLIEHO3 13.03.26
26 DKOJOTHYECKHE CUCTEMBI (IKOCUCTEMBI) 20.03.26
7 OcCHOBHBIE MIOKA3aTeNN IKOCUCTEMBI. DKOIornyeckue nupamuabl. CBoicTBa 27.03.26
skocucteM. Cykueccust o
28 [IpupoaHbIe 3KOCUCTEMBI 10.04.26
29 AHTpPONOTr€HHBIE SKOCUCTEMBI 17.04.26
30 HToroasi KOHTpOJIbHAsA paboTa 24.04.26
31 ]CS}II/I;)Ice((I:)fEsB; ;:%iag:gz;B?KOCI/ICTCMa 3eMiH. 3aKOHOMEPHOCTH 08.05.26
32 YenoseuecTBo B Onochepe 3emuu. CocyliecTBOBaHWE IPUPO/IbI U YETTOBEKA 12.05.26
33 3axIrounuTeIbHBIN ypok o Kypey "buonorus. 11 kmacc (0a30Bblil ypoBeHb)" 15.05.26




IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA30OBATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble peMeTHbIE Pe3yJbTATHI OCBOEHUS OCHOBHOI 00pa3oBaTe/ibLHOI
NMPOrpaMMbl cpeHero 001ero 00pa3oBaHus

ChopMupoBaHHOCTH 3HAaHUI O MeCTe M POJIM OMOJIOTHH B CUCTEME HAYYHOTO 3HAHUS
€CTECTBEHHBIX HAaYK, B (DOPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpa ¥ HAyYHOTO MHPOBO33PEHUS; O BKJIAJEC POCCHUICKUX M 3apyOCKHBIX YUEHBIX-
OHOJIOTOB B pa3BUTHE OHOJOTUM; (PYHKIMOHAIBHOW TPAMOTHOCTH 4YeJIOBEKa IUif
pelIeHus KU3HEHHBIX 3a/1a4

YMeHue packpbiBaTh COJCpKAHUE OHMOIOTHYECKUX TEPMUHOB W TIOHATHMN: KU3HB,
KJIETKa, OpraHu3M; Meraboiu3M (0OMEH BEHIECTB M IIPEBPAICHHE JHEPTUH),
romMeoctad  (caMoOperymisiusi), ypOBHEBas  OpraHu3alus  JKUBBIX  CHCTEM,
CaMOBOCIIPOU3BEJICHHE (PEMPOIYKIINS), HACIEACTBEHHOCTh, U3MEHYHBOCTh, POCT H
pa3BUTHE

YMenue  uznarate  OWOJOrMYeckHe  Teopud  (KJIETOYHas,  XPOMOCOMHAs,
MmyTtaruonHas), 3akonsl (I. Mennens, T. Moprana, H.M1. BaBunosa) u yuenus (o
[EHTpax MHOT000pa3us U MPOUCXOXKIEHUSI KylnbTypHbIX pacteHuii H.M. Basuiosa),
OMPEIETSATh TPAHUIIBI UX PUMEHUMOCTHU K KUBBIM CHCTEMaM

YMeHue BIaeTh METOJaMH HAyYHOTO TO3HaHUA B Ouosoruu (HaOMIOIEHHE U
OTMCaHUE JKMUBBIX CHCTEM, IPOIECCOB W SBJICHUMW; OpraHu3alus W IPOBEACHUE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BBIIBM)KEHHUE TUIIOTE3bI; BBISIBICHUE 3aBUCHMOCTH
MEXIYy HCCIEIyeMbIMU BEJIMYMHAMH, OOBSCHEHHE MONYyYEHHBIX pE3yJIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX TOHSTHI, TEOPH U 3aKOHOB; YMEHHUE JIeJIaTh BBHIBOJbI Ha
OCHOBaHUU MOJTYYEHHBIX PE3YJIHTATOB)

YMeHHE BBIICIATh CYIIECTBCHHBIC IPH3HAKH BHPYCOB, KIETOK IPOKAPUOT U
9YKapuorT, OAHOKJICTOYHBIX u MHOTOKJICTOYHBIX OpraHu3MOB; 0COOEHHOCTH
MPOIIECCOB OOMEHa BEIIECTB W IMPEBpAIIEHUS SHEPrUU B KIETKe, (OTOCUHTE3a,
IUTACTHYECKOTO ¥ DHEPreTHYECKOro oOMeHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIJIOIOTBOPEHUS,  Pa3MHOXKEHHUsS, HHIUBUAYaIbHOTO  pPa3BUTHS  OpraHu3Ma
(oHTOTEHE3)

YMeHne MNPUMCHATL TIOJIYYCHHBIC 3HaHUA I OOBSICHEHHST OHMOJIOTHYECKUX
IPOLIECCOB M SIBJICHUHM, AN NPUHATHS NPAKTUUECKUX PEIIEHUl B IMOBCEAHEBHOM
JKU3HM B 1enIx oOecnedyeHrs O€30MacHOCTH CBOEro 3J0pOBbS U 370POBbs
OKpY’KaIOIIMX JI0JIel, cOOMI0AeHNsT HOPM TPaMOTHOI'O TOBEICHUS B OKpPY)KarolLIeH
MPUPOTHON cpele; IMOHMMaHWe HEOOXOJAMMOCTH MCIOJIb30BAHUS JIOCTHUKEHUM
COBPEMEHHOI 6uosiorun u OMOTEXHOIOT U Uit palMoHaIBLHOTO
PUPOONIOIB30BAHNUS

YMmenune pemiaTth 3JIEMCHTAPHBIC TCHCTUYCCKUE 3aJJja4Yd Ha MOHO- U JII/IFI/I6pI/I}1HOG
CKpCIIMBAaHUEC, CHCIUVICHHOC HACJICAOBAHHUC, COCTABJISITH CXCMBI MOHOFI/I6pI/I,Z[HOFO
CKpCIIUMBAaHUA U1 IPEACKa3aHWs HACICAOBAHUA ITPU3HAKOB Y OPpraHMu3MOB

YMeHue BBIMONHATH JIa0OpaTOpHBIE W MPaKTHYEeCKHe paboThl, cOOMIOIaTh MpaBUiia
pHu paboTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYAOBaHUEM

10

YMeHue - KpUTHYECKM  OLIEHHWBAaTh M HMHTEPIPETUPOBATH  HMH(OpPMAIUIO
OMOJIOTHYECKOT0 COJIePKAHMUS, BKIIOYAOLIYIO [ICEBJOHAYYHbBIC 3HAHUS U3 Pa3IHUYHBIX
uctoynukoB (CMU, HaydHO-TIONyNSpHBIE MAaTEpUajbl); ATHUYECKUE ACHEKThI
COBPEMEHHBIX MCCIIEIOBAHUI B OMOJIOTHH, METUIIMHE, OMOTEXHOJIOTUU

YMmeHue co3naBaThb COOCTBEHHBIE NMHUCBMEHHBIE W YCTHBIE COOOIIEHHUs, 00001as
OHOJOTrNYECKYI0 HHPOPMAIUIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO MCHOJIb30BaTh
NOHATHIHBIN annapaT GMOJI0THU




11 KJIACC

Kon
NMpoBepsieMoro
pe3yJbTara

IIpoBepsiemble MpeAMeTHBIE Pe3yJIbTAaThl 0CBOEHHSI OCHOBHOM 00pa30BaTeIbLHOM
NPOrpaMMbl CpeIHero oomero 06pa3oBaHus

CdopMupoBaHHOCTh 3HAHUN O MECTE M POJIM OMOJIOTUU B CUCTEME HAyYHOTO 3HAHHUS
€CTECTBEHHBIX HayK, B ((OPMUPOBAHUH COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHUHBI
MHUpPa U HAyYHOTO MHPOBO33PEHHUS; O BKJIAJ€ POCCUUCKUX M 3apyOeKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OHMOJIOTHUH; (YHKIMOHAIBHON TI'pPaMOTHOCTH 4eJOBEKa JJIs
pelIeHus KU3HEHHbIX 3a7a4

VYMeHue packpblBaTh CoJepXKaHHe OUOJOTMYECKUX TEPMUHOB U IOHATUN: BHI,
HOMYJSAIUS, TEeHOMOHN, OHBOJIONMS, JBWXKYIIME CHIbl ((PaKTOpbI) SBOJIOLHNH,
IPUCIOCOOJIEHHOCTh OPraHU3MOB, BHJ000pa3oBaHUE, 3KOJOrMYECKHe (aKTOpBHl,
HKOCUCTEMA, MPOAYLEHTbl, KOHCYMEHTBI, PEAYLEHTHI, LIENH MUTaHUS, SKOJIOIHUecKas
nupamuja, OnoreoneHos, ouocdepa

VYMeHue wu3narate Ouosiorndeckue Teopuu (3BoironroHHass Teopuss Y. [lapBuHa,
CUHTETHYECKas TEOpUsl 3BOJIOLMH), 3aKOHbl U 3aKOHOMEPHOCTH (3apOJbILLIEBOrO
cxoncrea K.M. bapa, uepenoBanus riaBHBIX HApaBJICHUH M ITyTed 3Bosronuu A.H.
CeBepuoBa, yueHuss o Ouocdepe B.M. Bepnanackoro), ompenensTe TpaHULBI HX
IPUMEHUMOCTH K JKHBBIM CHCTEMaM

YMmenue BJIaACTh MCTOAAMHU HAYYHOT'O IIO3HAHHA B ounosiorun (Ha6JIIOI[€HI/IC 41
OIIMCAHUC JKHBBIX CHUCTCM, IIPOLECCCOB H HBHGHHﬁ; OopraHu3anusa M IIPOBCACHUC
OHOJIOrTYECKOro OKCIICPUMCHTA, BBIJABUIKCHHUEC T'MIIOTC3bI; BBIABJICHHUC 3aBUCUMOCTU
MCKAY HCCICAYCMBIMH BCIWYUNHAMU, 00BsICHEHHE MOJIYYCHHBIX PE3YJIbTATOB,
HCIIOJIb30BAHHBIX HAYYHBIX HOHﬂTHﬁ, Teopnﬁ M 3aKOHOB; YMCHHC ICJIaTh BBIBO/JbI HA
OCHOBAHHH ITOJTYYCHHBIX pGSYJ'IBTaTOB)

YMeHue BBLACIATh CYIIECTBEHHBIC HMPU3HAKH CTPOCHUS OMOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJIALWN, MPOAYIEHTOB, KOHCYMEHTOB, PEIyLEHTOB, OMOTEOIEHO30B H
9KOCUCTEM;  OCOOCHHOCTM  IPOIIECCOB  HACJIEJACTBEHHOW  HM3MEHYMBOCTH,
€CTECTBEHHOI0 O0TOOpa, BUI000pa30BaHUs, MPUCIOCOOJIEHHOCTH OpPraHU3MOB,
JIeMCTBUSL KOJIOTHYECKUX (DAKTOPOB Ha OpPraHU3MBI, MEPEHOCAa BELIECTB M IMOTOKa
SHEPTUU B JOKOCHUCTCMAX, AHTPOIIOICHHBLIX H3MEHEHHMH B DKOCHCTEMaX CBOeH
MECTHOCTH, KPYTOBOPOTa BELIECTB U OMOr€OXMMHUYECKUX IIUKIOB B Onocdepe

YMeHue npUMEeHSATh MOJy4YeHHblE 3HaHUS [ OOBACHEHHS OHOJIOTMYECKHX
IIPOLIECCOB M SABJICHWM, I NPUHATUSA NPAKTUYECKUX DPEIICHWM B IOBCEIHEBHOMU
KHU3HM B IeniX oOecreuyeHus Oe30MacHOCTH CBOETO 3[0POBbS U 3/10pPOBbS
OKPY’KaIOIIMUX JII0JIeH, COOMIOACHUSI HOPM TPaMOTHOIO IOBEJEHMS B OKpYXKarollen
OPUPOIHON cpesne; IMOHMMaHUE HEOOXOJUMOCTH HCIOJIb30BAHUSA JOCTHIKEHHUM
COBPEMEHHOM OMOJIOTHH JJIsl PALIMOHAIIBHOTO IPUPOIOTIOIb30BAHUS

10

YMeHne pemath dJIeMEHTapHbIe OHOJOTUYECKHE 3a/aud, COCTaBISATH CXEMBI
MepeHoca BEeIIeCTB U SHEPTUU B SKOCUCTEMaX (IIeTH MTUTAHHS)

YMeHHe BBHIMONHATEH JTA00pPaTOpHBIE U TPAKTHYECKHE PaOOTHI, COONIIOIATh MpaBHIa
npu paboTe ¢ yueOHBIM U JJAOOPAaTOPHBIM 000PYAOBaHUEM

YMeHue ~ KpUTMYECKHM  OILEHMBAaTh W HMHTEPIPETHpPOBaTh  HH(OpMaIuio
OHMOJIOTHYECKOI0 COIepKaHMSI, BKIIOYAIOIIYIO [ICEBJOHAYUHbIE 3HAHUS U3 PA3IUYHBIX
uctouHukoB (CMU, HayuHO-TIOMyINIsipHBIE MaTepHalbl); pacCMaTpUBaTh I100aJbHbIE
9KOJIOTHYECKHE MPOOJIEMbl COBPEMEHHOCTH, (DOPMHPOBATH MO OTHOIIEHUIO K HUM
COOCTBEHHYIO MO3UIIHIO

YMeHue co3naBaThb COOCTBEHHBIE NMHUCBMEHHBIE M YCTHBIE COOOIIEHHUs, 00001as
OMOJOTNYECKYI0 HHPOPMAIIUIO U3 HECKOJIIBKMX UCTOUYHHUKOB, IPAMOTHO HCIIOIb30BaTh
NOHSATHIHBIN annapaT GMOJI0THU




IMPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

HpOBepﬂeMbIﬁ JIEMEHT COACPKAaHUSA

1

buonorus xak Hayka

1.1

1.2
2
2.1

buonorus — Hayka o >xuBOW mpupone. Poms Owonoruu B (OpPMHUPOBAHHH COBPEMEHHOMN
Hay4YyHOU KapTUHBI Mupa. CucreMa OMOJIOTrMYEeCKUX HayK

MeTonbl TO3HAHUS KUBOW MPHUPOABI (HAOIIOJCHUE, JKCIEPUMEHT, OIMCaHUE, H3MEpEeHUe,
KJaccuukanus, MOJASITMPOBAHUE, CTATUCTHYECKAss 00pabOTKA TAHHBIX )

JKuBble cucTeMBI U BX OpraHu3anusa

JKuBbie cuctemsbl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus: Ononoruu. CBOMCTBA OMOCUCTEM M UX
pazHoobOpasue

2.2
3

3.1

YpoBHU OpraHu3anui OMOCHCTEM: MOJIEKYISIPHO-TEHETUYECKHA, KIIETOYHBIN, OPraHN3MEHHBIH,
HOMYJISLIMOHHO-BUI0BOM, 5KOCUCTEMHBIN, OrochepHbIit

XVMHUYECKUI COCTaB U CTPOCHUE KIIETKU

XHWMHUYECKUN COCTaB KIETKU. XHMMHUYECKHE DIJIEMEHTBHI: MAaKPO3JIEMEHTBI, MHUKPOJIEMEHTHI.

Bona u munepanbHble BemecTBa. DyHKIMM BOJIbl M MHHEPAJIbHBIX BEILECTB B KIIETKE.
IMonnep:xanue ocMoTH4ecKOro OanaHca

3.2

benku. CocraB u crpoeHne OenkoB. AMHHOKHCIOTHI — MOHOMEpHI OenkoB. Hezamenumbie u
3aMEHHMbIE aMMHOKHUCIJIOTHI. AMMHOKUCIOTHBIM COCTaB. YPOBHU CTPYKTYphl O€JIKOBOIi
MOJIEKYJIbl (NIEpPBUYHAS, BTOPUYHAS, TPETUYHASs M UYETBEPTHYHAS CTPYKTypa). XUMHUECKUE
cBoiicTBa OenkoB. buonornueckue GpyHKIUN OEIKOB.

®epMeHThl — Ouosormueckue karainusaTtopbl. CTpoeHue QepMeHTa: AaKTHUBHBIM IEHTP,
cyocrpatHas cneuu¢puuHocts. Kodepmentsl. Butammubl. Otinuuns  ¢GepMEHTOB  OT
HEOPraHMYECKUX KaTaJIM3aTOPOB

3.3

3.4

VYrneBoapl: MoHocaxapuibl (TJIIOKO3a, pubO3a W JI€30KCHMpHO03a), nucaxapuibl (caxaposa,
JIaKTO3a) U TONMcaxapuabl (Kpaxmali, TIUKOTEH, IeNoao3a). buonornueckue ¢GyHKIUN
YTJIEBOIOB.

Jlunuael: TpUrauIepuasl, crepouisl, Gochonumunsl. ['mapodunsHO-rHAPOPOOHBIE CBOWCTBA.
Bbuomornueckune (i)YHKIII/II/I JIMITUI0B. CpaBHeHI/IC YTJIIC€BOJOB, OeJIKOB H JJUTINO0B KakK
HUCTOYHUKOB YHEPTUH

Hyxnennoseie kucnorel: JJHK m PHK. Hyxneotuasl — MOHOMEpBI HYKIEMHOBBIX KHCIOT.
Crpoenue u ¢pyukiuu JJHK. Crpoenue u pynkunu PHK. AT®: ctpoenne u pyHKIuu

3.5

uTonorus — Hayka o kierke. Knerounas teopusi. MeToapl M3y4eHuUsl KJIETOK

3.6

Knerka xak nenoctHas >xuBas cucrtema. OOuIMe NpU3HAKU KIETOK: 3aMKHYTas HapyKHas
MemOpaHa, monekyibl JIHK kak reneruueckuii anmapar, cucTeMa CUHTe3a OeJka

3.7

Tunel  KIETOK: dyKapuOTHYecKas M mHpokapuoruyeckas. (OCOOEHHOCTH  CTPOEHHUS
npokapuoTuyeckoi kietku. Kierounas crenka Oakrepuil. CTpoeHHE 3YKapHOTHUYECKOU
kJ1eTKU. OCHOBHBIE OTJIMYHS PACTUTENIbHOM, )KUBOTHOM M TPHOHOM KIIETKH

3.8

3.9

[ToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOYHAs CTEHKa, IJIMKOKAIMKC, WX (YHKIHH.
[Inazmatnyeckass memOpana, e€ cBoictBa M (yHkumu. LluTomnmasma u €€ OpraHoujbl.
OpHomeMOpaHHBIE OpraHOMIbI KIETKHU: 3HAoIuia3marudeckas cetb (JI1C), anmapar ['onpmaxwy,
I30COMBI. [1oryaBTOHOMHBIE OpraHOW/bl KIETKHA: MUTOXOHJIPHUHM, IUtacTuisl. IIponcxoxneHnue
MUTOXOHApPUI M mactul. Buael mimactun. HememOpaHHbIE OpraHoMIbI KJIETKU: PHOOCOMBI,
KJIETOYHBIN LIEHTP, PECHUYKH, KT'yTUKH. DYyHKIIMU OPraHOMIOB KIETKU. BKitoueHus

SAnpo — perynsaTopHblii HeHTp kieTkd. CTpoeHue snpa: saepHas 000J0YKa, KapuoIa3ma,
XPOMATHUH, AIPbIIKO. XPOMOCOMBI

3.10

TpaHCHOPT BEIIECTB B KIETKE

>KI/I3HC,Z[GSITGHBHOCTL KIJICTKHU

4.1

OOMeH BelecTB, WM MeTaOoIu3M. ACCUMIIIAIMS (TUIACTHUCCKUH OOMEH) M JTMCCHUMHIISIINS
(oHEepreTHYecKuii 0OMEH) — JBE CTOPOHBI €IMHOTO Mpollecca mMeTabonausma. Tumbl oOMeHa
BEIIECTB: aBTOTPOGHBIM u rereporpodHbiidi. Pomp ¢depmeHTOB B 0OMEHe BEIIECTB U




IIPEBPALLICHUY SJHEPTUU B KIIETKE

4.2

@®ortocunTe3. CperoBass u TemHOBass (a3l QorocuHTe3a. Peakmum  ¢dotocunTesa.
DddexkTuBHOCTL (doTOoCHHTE3a. 3HaueHHWEe (GOTOCHHTE3a /JIsA KU3HM Ha 3emute. BimsHue
yCIIOBHH cpelibl Ha (DOTOCHMHTE3 M CIIOCOOBI MOBBIMICHHS €T0 MPOIYKTUBHOCTU Y KYJIbTYPHBIX
pacTeHuil.

XeMocHHTe3. XeMOCUHTE3UPYIOLIME OakTepuy. 3HaU€HUE XEMOCHHTE3a JUIsl )KU3HU Ha 3eMJie

4.3

4.4

4.5

DHepreTudeckuii oOMeH B KJIETKe. PacieruieHne BelIeCTB, BBIACICHHE W aKKyMYJIHPOBAHHE
SHEPruu B KJIETKE. DTalbl HEPreTHYeCKoro oOMmeHa. [mkoym3. BpoxkeHwe W ero BHUBL
KucmopomHoe OKuCIEHUE, WU KJICTOYHOE JbIxaHue. J(OPEKTUBHOCTH HIHEPreTHUECKOTO
oOMmeHa

Peakumu marpuuHoro cunaresa. ['enernyeckast unpopmanus u JJHK. Peanuzanus renernuecko
nHpopManuu B KJIeTKe. | eHeTHMYeCKHil KOJ M €ro CBOWCTBA. TPaHCKPHUIIIUS — MaTPUYHBIN
cunte3 PHK. Tpancnsuus — 6uocunte3 6enka. KogupoBanue amuHOKHCI0T. Posib pubocom B
OuocuHTe3e Oenka

Hexnerounsie gopmbl xu3Hu — BUpychl. Mctopusi otkpbiTusi BupycoB (.M. VBanoBckuii).
OCOOCHHOCTH CTPOCHHS M KHU3HEISATEILHOCTH BUPYCcOB. bakrepuodaru. bonesnu pacrenui,
JKUBOTHBIX U YEJIOBEKA, BbI3bIBaEMbIe BUpycaMu. Bupyc nmmyHonedunura yenoseka (BUY) —
B030yautens CIINa. [TpodumakTika pacipocTpaHeHus] BAPYCHBIX 3a00JIeBaHHA

Pasmuoxenne n HHIUBHUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Knerounsrii mwki, WM SKU3HEHHBIM LUK KieTku. WHTepdasza u muto3. [Ipomeccsl,
nportekaronme B uHtepdasze. Permmkanus — peakuus marpuunoro cuHresa JJHK. Crtpoenue
XpPOMOCOM. XPOMOCOMHBIN Ha0Op — KapuOTHUI. JIUTIIOUIHBIN U TaIIOMIHBIA XPOMOCOMHBIE
Habopbl. Xpomatuel. L{uTonornyeckue OCHOBBI Pa3MHOKEHUSI U MHJIMBUYaJTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune knerku — murto3. Cragun mutosa. [Iporeccsl, npoucxoasiye Ha pa3HbIX CTAIUSAX
MHUTO3a. BHOJIOrHYeCKHii CMBICT MUTO3a

5.2

@DopMBI Pa3MHOXKEHUSI OPraHU3MOB: Oecriojloe M MosoBoe. Buasl Oecronoro pa3MHOXKEHUS:
JiefieHHe HaJBOe, IMOYKOBAHUE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30oBaHUE, BETETATUBHOE
pa3MHOxeHue. MickyccTBeHHOE KJIOHHPOBAHHUE OPraHU3MOB, €0 3HAYEHHUE [Tl CETeKLIUU
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[TooBoe pa3MHOKEHHUE, €TO0 OTJIMYHUS OT OECIONOTO.
Meiioz. Craguu wmeio3a. Ilpomeccsl, mpoucxoismme Ha cTaausx weiosza. [loBegenue
xpomocoM B Mero3e. Kpoccunrosep. bruonornueckuii cMbIca M 3HaU€HUE MeH03a

['ameTorenes — mpoiiecc 0Opa3oOBaHUs TOJIOBBIX KJIETOK Y JKHBOTHBIX. [lOJIOBBIC >KENE3bI:
CEMCHHHUKHU U SANYHUKU. O6paSOBaHI/IC N Pa3BUTHEC IMOJOBBIX KJIIETOK — I'aMCT (CHepMaTO3OI/I}1,
SUIEKIeTKa) — CchepMaToreHe3 W ooreHe3. OCOOCHHOCTH CTPOCHHUS SHICKIETOK U
ciepmato3onioB. OmionorBopenue. [lapreHorenes

5.5

WuauBuayanbHoe pa3BuTHE (OHTOreHe3). DMOpHOHAIbHOE pa3BUTHE (dIMOpHOreHe3). DTarbl
SMOPHOHAILHOTO  Pa3BUTUS Yy TO3BOHOYHBIX JKHMBOTHBIX: JpoOJEeHHE, TacTpyisuus,
opranoreses. [ToctamOproHanEHOE pa3BUTHE. THITBI TOCTAIMOPHOHAIEHOTO PAa3BUTHUS: TPSMOE,
HenpsiMoe (IMYMHOYHOE). BiusiHue cpenbl Ha pa3BUTHE OPraHU3MOB; (aKTOPHI, CIOCOOHBIE
BBI3BIBATH BpO)KlIéHHI)Ie YpoAacCTBa.

Poct u pasButHe pacreHuii. OHTOreHe3 LBETKOBOI'O PACTEHMs: CTPOEHHE CEMEHM, CTaJuu
pa3BUTHS

HaCJ'IeI[CTBeHHOCTI) 1 USMCHYUBOCTb OPraHN3MOB

6.1

[Tpenmert u 3amaun reHeTuku. MicTopus pa3BuTHs reHeTuku. Biiag poccuiickux U 3apy0eskHbIX
yu€HBIX B pa3BUTHE T'€HETHUKU. MeTo/Abl FeHeTUKU (TMOpUI0IOrHYeCKHi, IUTOTCHETHYECKUH,
MOJIEKYJISIpHO-TeHeTHUeckuii). OCHOBHbIE F€HETUYECKHE MOHATHA. |'eHeTHueckas CHMBOJIMKA,
UCIIOJIb3yEMas B CXEMaxX CKpEIMBaHUN

6.2

3aKOHOMEPHOCTH HACIIeIOBAaHUs MPHU3HAKOB, ycTaHOBIeHHBIE I'. Menaenem. MoHorndpumnoe
CKpellMBaHHe. 3aKOH  €OUHOOOpa3wsi TUOpHUIOB  TepBOro  mokoieHus.  IIpaBwio
JIOMUHUPOBaHUs. 3aKOH paclieruieHus Mpu3HakoB. ['mmore3a yuctoTel ramer. [lomHoe u
HCIIOJIHOC JTOMHUHUPOBAHUC.

JuruOpunHoe  CKpelllMBaHHWE.  3aKOH  HE3aBUCHMOTO  HAacjleIOBaHUS  IPHU3HAKOB.
[{uToreHeTH4eCKUE OCHOBBI JUTMOPUAHOTO CKPEHIMBAHUA. AHATU3UPYIOIIEEe CKpEIIUBaHHE.




Hcnonp3oBanue AHATU3UPYIOIICTO CKPCIIUBAHMWA IJId ONPCACIICHUS TCHOTHUIIA ocoou

6.3

6.4

CueruieHHoe HacnenoBaHue npu3HakoB. Pabora T. Moprana mo cuerieHHOMY HaclIeZOBaHUIO
reHoB. HapyleHne cueIUIeHus T€HOB B pe3yJIbTaTeé KPOCCHUHIOBEpa. XPOMOCOMHAs TEOPHs
HACJIEICTBEHHOCTH. [ eHeTnyecKknue KapThl.

I'enetuka mnona. XpoMOCOMHOE OIpENENcHHE Ioja. AYTOCOMBI M IIOJIOBBIE XPOMOCOMBI.
I'omorameTHele M rereporaMeTHble OpraHusmbl. HacienoBaHue INpU3HAKOB, CLEIUICHHBIX C
10JIOM

M3MmeHunBOCTh. BHIIbI M3MEHUYMBOCTH: HEHACIEACTBEHHAs M HACJEICTBEHHas. Poib cpensl B
HEHACJIEICTBEHHON HW3MEHYMBOCTH. XapaKTepUCTHKA MOIU(PUKAIMOHHOW HW3MEHYHUBOCTH.
BapuanuoHHbIi psaa 1 BapuannoHHas kpusas. Hopma peakuuu npusHaka. KoindyecTBeHHbIE U
Ka4eCTBEHHBIE MPU3HAKU M X HOpMa peakiuu. CBoiCcTBa MOIU(PUKAIIMOHHONH H3MEHUYUBOCTH

6.5

6.6

7.1

7.2

HacnencrBeHHas, WM TE€HOTUIIMYECKas, W3MEHYMBOCTb. KOMOMHATHBHAs H3MEHUYUBOCTb.
Meiio3 ¥ TMOJIOBOM TMpoLeccC — OCHOBAa KOMOWMHAaTHBHOM M3MEHYMBOCTH. MyTalMOHHAs
u3MeHunBocTh. Kiaccubukanuss MyTauui: T€HHblE XPOMOCOMHBIE, IeHOMHble. YacToTa u
NpUYUHBI MyTanuil. MyrareHHbie (pakTopbl. 3aKOH TOMOJIOTHYECKUX PSIIOB B HACIIEICTBEHHOM
u3Menunsocty H.M. BaBuiioa

I'enetuka d4enoBeka. Kapuorun demoBeka. (OCHOBHBIE METOJIbI TE€HETHUKH YeJOBEKa:
F€HEATOTHYECKUN, OJIM3HEIOBBIM, IUTOTCHETUYECKUM, OMOXMMHUUYECKHH, MOJCKYISIPHO-
resHerndeckuii. COBpPEMEHHOE OIpe/eeHUe TEeHOTUIA: TOJHOTEHOMHOE CEKBEHHpPOBaHUE,
TEHOTUIMPOBaHKUE, B TOM uucie ¢ nomoiisio [1[[P-ananu3a. HacnencrBenusie 3a0oseBaHus
YelloBeKa: TEHHbIe OOJe3HHM, OOJIe3HM ¢ HACJICACTBEHHOM MPeapacroioKeHHOCTHIO,
XpoMocoMHBIe Oosie3Hr. COMaTHYeCKHe M TEeHEepaTHBHBIC MyTanud. [IpUHIMITBEI 3I0pPOBOTO
o0Opasa >KM3HU, TUATHOCTUKH, MPO(HIIAKTUKA M JICYCHUS TeHETUYECKHX OoJie3Hed. Meauko-
TEHETUYECKOE KOHCYJIbTUPOBAHHE. 3HAUCHUE MEAMIIMHCKONW T€HETUKH B MPEIOTBPAILCHUH H
JICYCHUH TeHETHYCCKHX 3a00JICBaHUM YeIIOBEKa

CCJ'ICKI_II/ISI OpraHu3MoOB. OCHOBBI OMOTEXHOJIOTHH

Cenexuns Kak Hayka W IpolecC. 3apoKJIEHUE CEeNeKIUU U JoMectukanusa. Yuenue H.U.
BaBmiioBa 0 1eHTpax MpPOUCXOXACHUS U MHOrooOpasusi KyJIbTYpHbIX pacTeHuid. LleHTpsl
IIPOUCXOXKICHNS JOMAIIHUX XKUBOTHBIX. CopT, mopoja, ITamMm

CoBpeMeHHbIE METOBl CEeNEeKIMH. MaccoBbIi W WHAMBUAYAIbHBIH OTOOPHI B CEIEKIUU
pacreHuii u KUBOTHBIX. OlIEHKA dKCTepbepa. biM3KopoICTBEHHOE CKpeIBaHNE — MHOPUIUHT.
Uucras nunug. CkpemuBaHue 4YHUCTHIX JuHUN. [erepo3uc, wnu rTuUOpHUOHAs —cuia.
HeponactBennoe ckpenuBanue — aytopuauur. OtnanéHHas ruOpuau3anus U €€ yCIeXH.
HckyccTBeHHBIM MyTareHe3 M IMOJyYeHUE MOJUIIONAOB. J[OCTMKEHUs CENEeKLIUU PACTeHH,
YKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

bruorexHonoruss Kak OTpacib NPOU3BOACTBA. ['€HHas WH)KEHepHs. OTamnbl CO3IAHMS
pexomOuHanTHOM JIHK u TpaHcrennsix opranusmoB. Knerounas wunxkenepus. Kietounsle
KYJIBTYpbl. MUKPOKJIOHAJIbHOE pa3MHOKeHUE pacTeHuil. KiloHnpoBaHue BbICOKOIPOAYKTUBHBIX
CEJIbCKOXO3SHUCTBEHHBIX OpPraHU3MOB. OKOJOTHYECKHEe M JTHYeckue mnpodiaembel. ['MO —
TeHEeTUYECKH MOJU(PHUIIMPOBAHHBIE OPraHU3MbI

11 KJIACC
Kon
1

1.1

IIpoBepsieMbIi 3JIEMEHT COACPKAHMS
DBOTIOIIMOHHAS OMOIOTHSA

DBOJIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBuaeTenhCTBa ABOMONUHU. [1aeoHTOIOTHYECKHE: TTOCIEA0BATEILHOCT TMOSIBIICHUSI BUIOB B
MAJICOHTOJOTHYECKON JieTonucH, mnepexonnbie (opmbl. buoreorpaduyeckue: cxXoICTBO U
paznuuue ¢ayH U (HIOp MATEPUKOB M OCTPOBOB. DMOPHOJIOTMYECKUE: CXOJCTBA M Pa3IHUUS
3M6pI/IOHOB Pa3HbBIX BHJOB ITIO3BOHOYHLIX. CpaBHI/ITCHLHO—aHaTOMI/I‘-ICCKI/IeI T'OMOJIOTMYHBIC,
aHAJIOTUYHBIC, PYAUMEHTAPHBIC OPraHbl, aTaBU3MbI. MOJIEKYISIPHO-ONOXUMHUECKUE: CXOJICTBO
MEXaHU3MOB HACJICACTBCHHOCTH U OCHOBHBIX MCTaGOJII/I‘-ICCKI/IX HyTeﬁ Y BCCX OpraHnu3smMoB

1.2

OpomtonmonHas teopus Y. [lapsuna. [Ipennocsiiky BOZHUKHOBEHHS JapBUHM3MA. J[BHXKylue
CHJIBl HBOJIOLMM BHJIOB M0 JlapBuHY (M30BITOYHOE pPa3sMHOXKEHUE IPH OrPaHUUYCHHOCTH
pecypcoB, HeolpeaenEéHHast U3MEHYMBOCTb, OOpb0a 3a CYIIECTBOBAHUE, ECTECTBEHHBIN 0TOOD)




1.3

Cunrernueckass teopus sBomouud (CTD) u ocHOBHBIE €€ MONOXKEHUS. MUKPOIBOTIOLUS.
[Tomynsiiust KaKk eAMHUIIA BUJA U SBOJIIOIUH

1.4

JBwkymme cwibl ((HakToOpbl) SBOJIONMK BHAOB B Mpupojae. MyTallMOHHBIA TpOIECC U
KOMOWHATHBHAsT W3MEHYMBOCTh. [lOMyNslMOHHBIE BOJHBI W Apeiid reHoB. M3omsauus u
murpanus. EctecTBeHHBIH 0TOOp — HanpaBistonuid GakTop IBOIONUU. DOPMBI €CTECTBEHHOTO
otOopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yJbTaT 3BONIONHMU. [IpuMepsl mpucnocoOiIeHud y
OpraHu3MoB. ApoMOP(O3bI U UAN0ATANITAIUH.

Bung wu BumooOpazoBanme. Kpurepum Buma. OcHOBHbIE (OpPMBI  BHIOOOpPa3OBAHMS:
reorpauuecKoe, 3KOJIOrHIECKOe

1.5

MakposBomrorusi. DopMbl  IBOJIONMH:  (UIETHYECKAsi, TUBEPreHTHas, KOHBEpPIreHTHas,
napaensHas. HeoOpatumocTs 3Bomonuu

Bo3HMKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJie

2.1

JloHay4HbIe TPEACTABICHUS O 3apOKACHUU KU3HU. HayuHble TMIIOTE3bI BOSHUKHOBEHUS )KU3HU
Ha 3emse: aOuoreHe3 M MaHCIEPMHs. XHUMHUYECKass SBONIONHUSA. DKCHEPUMEHTAIbHOE
MOATBEPXKJICHNE XHUMHUYECKOW HBONIONMHU. HawanbHbie 5Tanbl OWOJIOTHYECKON HSBOIOIHUU.
I'unore3a PHK-mupa. IlepBbie kiieTku U ux 3Botonus. POpMUPOBAHHE OCHOBHBIX TPYII
JKUBBIX OPTaHU3MOB

2.2

2.3

PazButue xu3Hu Ha 3emiie 1o ’paMm U nepuojam. Karapxeil. Apxeickas ¥ mpoTepo30McKas
apel. [laneosoiickas spa u e mepUOAbl: KEeMOPUNCKHIA, OPIOBUKCKHM, CHIYpUHCKUA,
JIEBOHCKMM, KaMEHHOYIOJIbHBIM, NEpPMCKUN. Me3030McKas dpa U €€ NEepHOAbl: TPUACOBBIM,
IOPCKHU, MEJIOBOM.

KaiiHo3oiickass 3pa u €€ mepuonbl: MAJECOr€HOBbIM, HEOIE€HOBBIM, aAHTPOIOTCHOBBIM.
XapakTepucTuka KiauMaTa M TeOJOTMYecKHX ImpoueccoB. OCHOBHBIE 3Talbl 3BOJIIOLUU
pPacTUTENLHOTO ¥ KUBOTHOTO MHpa. Apomopdo3bl y pacTeHHid W KUBOTHBIX. llosiBieHwe,
pacuBeT U BBIMUpaHUE TPYMI )KUBBIX OPraHU3MOB

CucremMa OpraHm4eckoro Mupa Kak OTpakeHue 3BOIIOLUU. OCHOBHBIE CHCTEMAaTUYECKUE
TPYIIIBI OPraHU3MOB
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DBoONMS YeIoBeKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTHE MpeAcTaBICHUH O TPOUCXOKICHUH
yesoBeka. MeTopl M3ydeHus: aHTponorene3a. CXoAcTBa U pa3iMyusl YeJIOBEKAa M KUBOTHBIX.
CucremaTndeckoe MOJI0KEHHE YEI0BEKa.

JBmwxynume cuisl (pakTopel) aHTpornorenesa. HacneacTBeHHass K3MEHUMBOCTh U €CTECTBEHHBIN
ot0op. Ob1IecTBeHHBIN 00pa3 )KM3HU, U3TOTOBJIEHUE OPYAUM TPya, MBIIIJIEHUE, pEYb

2.5

OCHOBHBIE CTaJIUM ¥ BETBU BOJIIOLIMM YEJIOBEKA: aBCTpAIONUTEKH, YenoBek ymenbii, Uenosek
npsaMoxofamuid, YenoBek HeaHaepTadbCckui, YenoBek pa3ymHbid. Haxogkw uckomaeMbIx
OCTaHKOB, BpeMsl CYIIECTBOBaHHUs, 00JacTh pacmpocTpaHeHHs, 00bEM TOJOBHOTO MO3ra, o0pas
JKU3HU, OPYIUSI

2.6

3.1

3.2

Yenoseueckne packl. OCHOBHBIE OOJIBIIME pachl: €BPOIEOUIHAsT (€BpasuiicKas), HETpo-
aBcTpanmoujHas  (dKBaTOpuaibHasl), MOHTOJIOMAHAs  (a3MaTcKo-aMepukaHckas). UepTsl
MPUCTIOCOOJIEHHOCTH TPEACTaBUTENEeH YeNOBEYECKMX pac K YCIOBUSIM CYHIECTBOBAHMUS.
EnuncTBo uenoBeveckux pac. Kpuruka pacuzma

OpranusMsl 1 OKpy’Karolas cpeaa

DKOJIOTHSl KaK Hayka. 3aJadd U pa3feibl SKOJIOrMU. MeTobl HKOJIOTHYECKUX HMCCIIECOBAaHUM.
Okonorudyeckoe MUpoBo33peHue. Cpeapl OOUTaHUSI OPraHU3MOB: BOJHAs!, HA3€MHO-BO3AYIIIHAS,
MOYBEHHAs, BHYTPHOPTaHU3MEHHAS

Okonoruyeckne (akropel. Knaccudukanus skomormueckux (PakTopoB: aOWOTHYECKHE,
OMOTHYECKUE U aHTponoreHHsble. JlelicTBHEe IKOJIOTHYECKUX (PAaKTOPOB HA OpPraHU3MBI
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AbuoTtnueckue (GakTophl: CBET, TeMIepaTypa, BiaxkHocTh. DoTtonepuonusm. IIpucnocodnenus
OPraHU3MOB K JeHCTBHIO a0MOTHYECKUX (aKTOpoB. bromornueckue puTMbl

34

buotnueckue dakropel. Buapsl OHOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHIUS, XUITHUYECTBO,
napasuTh3M, MyTyalli3M, KOMMEHCaIn3M (HaxXJIEOHHMYECTBO, KBApTHUPAHTCTBO), aMEHCAIIU3M,
HeUTpanu3M. 3HadyeHUE OWMOTHYECKHUX B3aUMOACHCTBUN IJIsi CYIIECTBOBAHUS OpPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKUE XapPaAKTCPUCTUKU MOMYJIAIHUH. OCHOBHBIE I10Ka3aTcIn TMOMYJIAIHUN:




YUCJIIEHHOCTb, IUIOTHOCTb, POXJa€MOCTb, CMEpPTHOCTb, HIPHUPOCT, Murpauus. JluHamuka
YHCJIEHHOCTH MOMYJISILIUK U €€ PeryJsiius

Coo0111ecTBa ¥ DKOIOTHUECKHE CUCTEMBI

Coo01ecTBo opraHu3zmMoB — 6uoneHo3. CTpyKTypbl OMOLIEHO3a: BHI0Basi, IPOCTPAHCTBEHHAs,
Tpoduueckas (nuuieBas). Buabl-noMmuHanTel. CBsi3u B OHOLIEHO3€E

4.2

DKoNoru4eckrue cucTteMbl (dKocucteMbl). llonstue 00 23KocHcTeMe U OHOreOIeHO3E.
OyHKIMOHAIbHbIE KOMIOHEHTBl 3KOCHUCTEMBI: IPOAYLEHTHI, KOHCYMEHTBI, PEAYLEHTHI.
KpyroBopoT BemiecTB M HOTOK 3HEPTUM B 3KocucTeMme. Tpoduueckue (IMHUILEBBIE) YPOBHU
skocuctembl. IlumeBble menu u ceru. OCHOBHBIE IIOKa3aTeNM 3KOCHCTEMBI: Ouomacca,
OPOAYKIMSA. DKOJOTMYECKUEe MHpaMMJIbl: MPOJAYKLUH, UYUCIEHHOCTH, Oumomacchl. CBoiicTBa
HKOCHCTEM: YCTOMYMBOCTb, CAMOpPETyJIsALusl, pazButue. Cykueccus

4.3

4.4

4.5

[Ipuponnble 3KOCHCTEMBI. OKOCHUCTEMBI O03€p U peK. OKOCUCTEMa XBOWHOIO WIH
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpOTIOT€HHBIE 3KOCHUCTEMBL. ATPO’KOCUCTEMBI. YpOoskocuctemsl. buonorndyeckoe u
XO03s5ICTBEHHOE 3HaUEHHE arpOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (akTop YCTOMUMBOCTH 3KocucTeM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie

VYuenne B.M. Bepnanckoro o 6uocdepe. I'panuiipl, coctaB u cTpykrypa Ouocdepsl. Kupoe
BemecTBO u ero ¢Qynkmun. OcoOeHHOCTH Ouochepsl Kak TI00AaTbHOH IKOCHUCTEMEI.
Junamuueckoe paBHOBecue M oOpaTHas CBsi3b B Ouocdepe. KpyroBopoTbl BemiecTB u
OMOrCOXMMHUYECKHE ITUKIIBI DJIEMEHTOB (yTiIepoaa, a30Ta). 30HAIBHOCTh Onocdepbl. OCHOBHBIC
OHOMBI CyIIn

YenoseuecTtBO B Omochepe 3emian. AHTpONOreHHbIE M3MEHEHHUs B Ouocdepe. ['mobanbHbIE
HKOJIOTUYECKUE MPOOIIEMBI.

OcHOBa palMOHANBFHOTO YIPABICHUS MPHUPOJAHBIMH peCcypcaMd U UX HCIIOJIb30BAHHUE.
JoctuxeHust OMOJIOTUH U OXpaHa IPUPO,IbI
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