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HOACHUTEJBHASA 3AIINCKA

ITpu pa3paboTke MporpaMMsbl 0 OMOJIOTUU TEOPETUUECKYIO OCHOBY
U OTMpEeNeNeHUs MOAX0A0B K (DOPMUPOBAHUIO COJEPKAHUS yueOHOTrO
npeaMmera «bronorus» coctaBWiIn: KOHLENTyanbHble os10keHUsT OI'OC
COO o B3aUMOOOYCIOBJIEHHOCTH LEJIEH, COAECPKAHUA, PE3yIbTaTOB
oOyueHuss M TpeOOBaHUN K YPOBHIO IIOATOTOBKH BBIITYCKHHUKOB,
HOJIO)KEHUsT 00 O0mMX ULelsIX M NpPUHIUINAX, XapaKTepU3YIOLINX
COBPEMEHHOE COCTOSIHUE CHCTEMbI CpPEAHEro 0OIero oOpa3oBaHHS B
Poccuiickoit denepannu, a Takke MOJTOKEHHUS O crenuduke OUOI0TuH,
e€ 3HAUEHMU B [IO3HAHUM JKUBOM TMpupoAbl U  oOecrnedeHuu
CYLIECTBOBaHMs 4YejoBeueckoro obmiectBa. CorjgacHO Ha3BaHHBIM
IOJIOKEHUSIM, OIPENEICHbl OCHOBHbIE (YHKIUU MpPOrpamMMmbl IIO
Ouosnoruu u e€ CTpyKTypa.

[IporpamMma no 6uosorum HaéT MpeAcTaBICHUE O Mesx, 00 oomei
cTpareruu OOy4Y€HHUs, BOCIHUTAaHUS M  Pa3BUTUSA  OOyyaroUMXcs
cpeacTBamMu yueOHoro npeamera «buonorus», onpeaenser o0s3aTeabHOE
MPEeIMETHOE COJIEP)KaHUe, €T0 CTPYKTYPY, paclpeaesieHue 1Mo pa3aeaam u
TeMaM, PEKOMEHIYEMYI0 TMOCIeA0BATEIbHOCTh HW3YUYEHHUS] Y4EOHOTrO
MaTepuana ¢ y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEAMETHBIX CBA3EH,
JOTUKKA 00pa30BaTENIbHOIO IpOLEcCa, BO3PACTHBIX OCOOEHHOCTEN
o0yyarommxcs.

B mporpamme mo OuMonOruM TakKe yUMTBHIBAIOTCS TPEOOBAaHUSA K
IUIAHUPYEMBIM  JIMYHOCTHBIM,  METalpeIMETHBIM U  MPEAMETHBIM
pe3ynpraTaM oO0yueHusi B (OPMHUPOBAHMM OCHOBHBIX BHJIOB Y4Y€OHO-
[IO3HABATEJIbHON JEeATEIbHOCTH/YUEOHBIX JEHCTBUI 00yYaromuxcsi o
OCBOEGHHUIO COJIEpPKaHUs OMOJIOTHIECKOT0 00pa30BaHusl.

B mporpamme mo Ouonorun (10-11 kmaccel, 6a30BBI ypOBEHB)
peain30BaH MPUHIUI IPEEMCTBEHHOCTM B M3yY€HUU OHOJIOTHUH,
Osarogaps yeMy B HEl IpOCMAaTpUBAETCSl HAIIPABICHHOCTh HA Pa3BUTHE
3HaHUH, CBSI3aHHBIX C  (OPMHUPOBAHHEM  E€CTECTBEHHO-HAYYHOIO
MHUPOBO33PEHUS, IIEHHOCTHBIX OPUEHTAIMI JUYHOCTH, DKOJIOTUYECKOTO
MBIIJICHHSI, TPEJCTAaBICHUI O 3J0pOBOM 00pa3e *XU3HU U OepeskHBIM
OTHOIIIEHHEM K OKpyXKaroled npupoaHor cpene. [loatomy Hapsay c
U3y4eHUuEeM OO0IIeOMOIOTHYECKUX TEOPUHM, a TaKKe 3HAHUI O CTPOCHUU
’KUBBIX CUCTEM PA3HOI'O PAaHIa M CYHUIHOCTH OCHOBHBIX NPOTEKAIOIIMX B
HUX TIPOLECCOB B TMporpaMMe MO OHONOTHM YJIEJICHO BHUMAaHHE
MCIIOJIb30BAHUIO TIOJIYYCHHBIX 3HAHUM B TOBCETHEBHOM >KWU3HMU IS



pelleHusT TPUKIATHBIX 3aJad, B TOM 4HCIE: MNPOPUIAKTHKU
HACJEJACTBEHHBIX  3a00JIEBAHMM  YEJIOBEKa, MEIUKO-T€HETHYECKOrO
KOHCYJIbTUPOBAHUs, OOOCHOBAaHUSI DKOJIOTMUECKH I€JeCO00pa3HOro
MOBEJACHUS B OKpYXKalolell MNpUPOTHON cpele, aHalu3a BIUSHUS
XO35IUCTBEHHON [JEATEIbHOCTH YEJIOBEKa Ha COCTOSHHE MPHUPOJHBIX U
HUCKYCCTBEHHBIX 53KOCHCTEM. YCHJEHHWE BHHUMAHMS K MPHUKIAJTHON
HaIpaBJIEHHOCTH Yy4yeOHOro mnpeamera «buosorus» mNpoOaUKTOBaHO
HEOOXOIUMOCThIO OO€ecleueHus: YCJIOBUM JUIsl pEIIeHHUs OJIHOM U3
aKTyaJbHBIX 3aJa4 LIKOJIHHOTO OMOJOTHYECKOTO 0Opa3oBaHUs, KOTOpas
npeamnojaraer  (GopMuUpOBaHWE Yy  OOydYarOIMMXCS  CIIOCOOHOCTH
aganTUPOBAaTbCs K  M3MEHEHUSM  JUHAMUYHO  Pa3BUBAIOLIETOCS
COBPEMEHHOT'O MHpA.

buonorus Ha ypoBHEe cpeaHero oOuiero oOpa3oBaHUS 3aHUMAET
BaxxHoe MecTo. OHa oOecrieunBaer (QopMUpOBaHUE y OOYHAOIIUXCS
NpECTaBICHU O HAy4yHOW KapTHHE MHpa, pacuupser u o00o0maeT
3HAHUS O KUBOM NPUPOAE, €€ OTIMYUTENbHBIX MPU3HAKAX — YPOBHEBOMN
OpraHu3allid U 3BOJIOLUHU, CO3AET YCIOBHUS JUIS: MO3HAHUS 3aKOHOB
KUBOM mpuponbl, QopMupoBaHusi (YHKIMOHAIBLHON TI'PaMOTHOCTH,
HABBIKOB 3JI0POBOr0 M 0€30MacHOro 00pasza >KU3HHU, DKOJIOTHMYECKOTO
MBIIUIEHUSA, HEHHOCTHOIO OTHOLIEHUS K KUBOM MPUPOJIE U YEIOBEKY.

bonpmioe 3HaueHwe OWONOrMS HWMEET TaKXKe [UJIsl PEIICHHS
BOCITUTATENbHBIX U PA3BUBAIOLIUX 3a]1a4 CPEJIHEro 00IIero 0opa3oBaHus,
colpanu3anuu oOyvaromuxcs. M3ydenwe Ouosioruu obOecrieurBacT
yCIIOBUS AJis1 (POPMUPOBAHMS UHTEIIEKTYAIbHBIX, KOMMYHHUKAIIMOHHBIX U
MH(GOPMALIMOHHBIX HABBIKOB, 3CTETUYECKOM KYJIBTYpbI, CHOCOOCTBYET
UHTErpallid OMOJIOTMYECKUX 3HAHUN C MPEJCTaBICHUSMU W3 JIPYTUX
y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (U3UKHU, XUMUU U Teorpaduu.
Ha3BanHble TONOXKEHHUA O TMpeAHA3HAUYCHWH YYeOHOro mpeaMmeTa
«buonorus» cocTaBuIM OCHOBY JUISI ONPENIEIEHUS TIOJIX0/I0B K 0TOOpY H
CTPYKTYPUPOBAHHIO €r0 COACpKaHuUs, MPEACTaBICHHOr0 B IporpaMmme 1o
OMOJIOTUH.

Ot60p conepkanusi yuebHoro npeamera «buonorus» Ha 6a3zoBoM
YPOBHE OCYHIECTBIEH C IMO3MIMI KyJIbTYpOCOOOPAa3HOTO MOAXOAa, B
COOTBETCTBUM C KOTOPBIM OOydYaromuecs IOJDKHbI OCBOMTH 3HAaHUSA H
yMEHUS, 3HauuMMble Uil (opmMupoBaHMS ~ OOmHIEH  KYJBTYpHI,
OTpENENsIoNMe aJIeKBaTHOE IIOBEJICHWE YeJIOBEKa B OKpYKaroIlIeH
OPUPOAHON cpefie, BOCTpPEOOBAaHHbIE B IIOBCEJHEBHOM IKU3HU W
mpakTUYecKor aesTenbHOCTH. Ocob0oe MECTo B ATOHM CHCTeMe 3HaHUU



3aHUMAIOT DJIEMEHTBI COJEPKAHUsA, KOTOpBIE CIIy)KaT OCHOBOM IS
(dhopMHUpOBaHUS TIPEACTABICHUN O COBPEMEHHOW €CTECTBEHHO-HAYYHOM
KapTHUHE MUpa WU HEHHOCTHBIX  OpPHEHTAlUUAX  JINYHOCTH,
CIOCOOCTBYIOIIUX TYMaHU3AIMK OUOJIOTHYECKOT0 00pa30BaHMUS.
CtpykTypupoBaHHE  COACpKaHUS  y4yeOHOro  marepuaisa B
nporpaMMe 1O OHOJOTHUH OCYIIECTBICHO C YYETOM MPUOPUTETHOTO
3HAYCHUS 3HAHUHN 00 OTIIMYUTEITHHBIX OCOOCHHOCTSIX KUBOUM MPUPOJIBI, O
€€ YpOBHEBOM OpraHM3alld M 3BOJIIOIMU. B COOTBETCTBUM C 3THM B
CTPYKType ydeOHoro mnpeamera «buonorus» BbIAEIEHBI CIEAYIOIINE
coaepkarenbHble JUHUM: «buonorns kak Hayka. MeToapl Hay4dyHOro
no3HaHus», «Kietka kak Ouojoruueckas cucreman, «OpraHu3M Kak
Oouonoruyeckas cucrema», «CucrtemMa ¥ MHOrooOpasue OpPraHUYecKoro
MUpa», «IBOJIOLHS KUBOM MPUPOIB», «IKOCUCTEMBI U MPUCYLIUE UM

3aKOHOMEPHOCTHY.
ens wu3yueHusi ydyeOHoro mnpeamera «buosorus» Ha 06azoBom
YpPOBHE — OBJAJCHHE OOYYAOIIMMHUCS 3HAHUSIMH O CTPYKTYPHO-

(YHKIMOHANBPHOW OpraHM3allud JKUBBIX CHCTEM pa3HOrO0 paHra u
npuoOpeTeHue YMEHHH HCIOJIb30BaTh ATU 3HAHUA JUISI TPaMOTHBIX
NCUCTBUH B OTHOIIEHWHM OOBEKTOB JKMBOM NPUPOABI W PEIICHUS
Pa3IMYHBIX )KU3HEHHBIX MPOOIIEM.

JlocTmkeHne 1enu u3ydeHus ydeOHoro mpenmera «buomnorus» Ha
0a30BOM ypoBHE 00eCIIeUrBaETCs PEIICHUEM CIIEIYIONIIUX 3a/au:

OCBOCHHME OOYYaIOIMIMMHUCS CHCTEMbl 3HAaHUM O OHMOIOTHYECKUX
TEOpUAX, YUCHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSX, THIOTE3ax, MpaBUIIaXx,
CITy>KallliX OCHOBOM it POpMHUPOBAHUS MPEACTABICHUI O €CTECTBEHHO-
Hay4YHOH KapTHHE MHpa, O METOJaX HAay4YHOTO ITO3HAHWA, CTPOCHHH,
MHOTOOOpa3Mu U OCOOCHHOCTSIX JKMBBIX CHCTEM pPa3HOIO YPOBHA
OpraHM3aIliH, BBIIAIOIINXCS OTKPBITUSAX U COBPEMEHHBIX HMCCIIEIOBAaHUSIX
B OMoJIOrHH;

dbopmupoBaHue y o0yyarommxcs MI03HABATENbHBIX,
MHTEJUICKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEW B MpoIlecce aHaiu3a
JaHHBIX O MYTSAX pa3BUTUS B OMOJOTMM HAy4YHBIX B3IJIAJOB, MICH U
MOJIXOJIOB K M3YUEHHUIO KUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3allny;

CTaHOBJICHHE y 0Oydaromuxcs oOIeil KynbTypbl, QYHKIMOHATIBEHOMI
IPaMOTHOCTH, pa3BUTHE YyMEHUN OOBICHATb U OLECHHUBATH SBICHUS
OKpY>KaIOIIeT0 MHpa >KUBOW MPUPOAbI HA OCHOBAHUH 3HAHUM U OTbITA,
MOJIYYECHHBIX MPU U3yYSHUU OUOJIOTUH;



dbopMupoBaHue y OOy4yaroUMXcs YMEHUH  HILIIOCTPUPOBATH
3HAYCHHE OWOJIOTMYECKUX 3HAHWW B TMPAKTUYECKOW JIEITEILHOCTH
YeJIOBeKa, PA3BUTUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTHMH U
arpoOMOTEXHOJIOT Ui

BOCITUTaHNE YOEKAEHHOCTH B BO3MOXXHOCTH TTO3HAHUS YEIOBEKOM
KUBOW TIPUPOJBI, HEOOXOIUMOCTH OEpEKHOTO OTHOIIEHUS K HEH,
COONIONICHUA OJTUYECKUX HOPM TIPU TPOBEACHUU OHOIOTUYECKUX
HCCIIeJOBAHMM;

OCO3HAHUE IIEHHOCTH OHOJIOTMYECKUX 3HAHUN Jis TOBBIIICHUS
YPOBHS JKOJIOTHYECKOW KYJBTYphI, i1 (OPMHUPOBAHHS HAYyYHOTO
MHUPOBO33PEHUS;

IPUMEHECHUE NPUOOPETEHHBIX 3HAHWW MU YMEHUH B MOBCEIHEBHOM
KU3HU U1 OLICHKU TIOCIICJICTBUN CBOEH NIEATENLHOCTH 1O OTHOIICHHUIO K
OKpyXarole cpene, COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHE W
cobmroienre Mep MpoUIaKTUKHU 3a00JICBaAHHM.

B cucteme cpennero obmiero oopazoBanus «buosnorusy, nzydaeMas
Ha 0a30BOM YpOBHE, SIBISETCS O0S3aTE€IbHBIM YUYE€OHBIM MPEIMETOM,
BXOJIAIIMM B COCTaB MpeaMeTHoN obnactu «EcTecTBeHHO-Hay4yHBIE
PEIMETBD.

Jlnst u3ydeHust Ouosioruu Ha 0a30BOM YPOBHE CPEIHEro OOIIero
oOpazoBanus otBojgutcst 68 yacoB: B 10 kimacce — 34 yaca (1 gac B
Heneno), B 11 kinacce — 34 yaca (1 yac B Hezlelo).



COILEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buosiorusi kKak Hayka.

buonorust kak Hayka. CBsa3b Ounosiornu ¢ OOLIECTBEHHBIMH,
TEXHUYECKUMU U JPYTMMHM €CTECTBEHHBIMM HayKamH, (uiocoduei,
ATUKOM, ACTETUKOW U mpaBoM. Pons Ouonornun B (HopMHpOBaHUH
COBPEMEHHOM Hay4yHOU KapTUHbBI Mupa. CucTeMa OMOOTUYECKUX HaAYK.

MeToapl MO3HAHUS KUBOW MPHUPOABI (HAONIOAEHHE, SKCIEPUMEHT,

OIHCaHUE, U3MEpEHMUE, KJ1accuukanus, MOJIETTMPOBAHUE,
CTaTUCTHYECKasi 00padOTKa TaHHBIX).
JemoHcTpanum:

IToptpetsi: U. lapsun, I'. Mennens, H. K. Konbsuos, [{x. YoTrcoH u
@. Kpuk.

Tabnuubl 1 cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBI».

JlaGopaTopHblie U NpaKkTHYecKue padoThbl:

[Ipaktnueckas padora Ne 1. «Mcnosib30BaHuE pa3nMYHBIX METOAOB
IPU U3yUYECHUU OMOJIOTMYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3aIMs.

JKuBbie cucteMbl (OMOCUCTEMBI) KaK MPEeIMET U3YUeHUsT OMOJIOTHH.
OTauyue KUBBIX CUCTEM OT HEOPTaHUYECKON TPUPO/IBIL.

CpoiicTBa OmocucTeM M UX pa3HOOOpaszue. YPOBHH OpraHHU3aIlH
OMocHUcTeM: MOJEKYJISPHBIN, KJIETOYHBIM, TKAaHEBBIA, OpPraHU3MEHHBIH,
NONYJIAIMOHHO-BUIOBOM, HKOCHUCTEMHBII (OMOTeo1IeHOTUYECKHUIA),
ounochepHbIi.

JlemoHcTpanuu:

Tabmupel 1 cxembl: «OCHOBHBIE MPU3HAKU KU3HUY», «YPOBHU
OpraHU3alNN KUBOU MPUPOIBD.

Oo6opynoanue: Mojienb MoJiekyisl JJHK.

Tema 3. Xumuueckuii cOCTaB M CTPOEHHUE KJIETKH.

XUMHYECKHM  COCTaB  KIETKH.  XUMHYECKHE  DJIEMEHTHL:
MaKpO3JIEMEHTBI, MUKPO3JIEMEHThL. Bo/ia 1 MUHEpabHbIE BELIECTBA.

QOyHKIMY BOABI 1 MUHEPAJIBHBIX BEIIECTB B KieTKe. [loanepkanue
OCMOTHUYECKOT0 OanaHca.

benku. CocraB u crpoeHue O0enkoB. AMUHOKHCIOTBI — MOHOMEPHI
6enkoB. HezaMeHnMbIE 1 3aMEHIMBIC aMUHOKHCIIOTBI. AMHUHOKHUCIOTHBIH
COCTaB. YPOBHU CTPYKTYypbl O€JIKOBOW MOJEKydbl (NepBUYHAS,



BTOPUYHAs, TPETUYHASI M YETBEPTUYHAS CTPYKTypa). XHUMHYECKUE
cBolicTBa OenkoB. buonornueckue GyHKIMN OSITKOB.

depMeHThl — Oronornyeckue katanuzatopbl. CTpoeHue QpepMeHTa:
aKTUBHBIA  1EHTp, cyOcTpaTHas cnenuduyHocTh. KodepMeHT.
Buramunbl. OTinuuns (GepMEHTOB OT HEOPTaHMUECKHUX KaTaIU3aTOPOB.

VYraeBoasl: MOHOcaxapubl (TIK0K03a, pubo3a U JE30KCHpr003a),
nucaxapubl (caxaposa, JIaKT03a) U mosrcaxapuibl (Kpaxmal, TJIMKOTEeH,
1eJUTI0I103a). bruonorndyeckre GyHKIMH YTIIEBOJIOB.

Jlunuipr: TPUTIIMLEPUABL, dbochonunupl, CTEPOUIBL.
['uppodunbHO-rHApOPOOHBIE  cBoMcTBAa. buonormueckne  QyHKIUH
munuaoB. CpaBHEHHE YTIEBOJOB, OCIKOB M JIMMHUIOB KaK UCTOYHUKOB
SHEPIuM.

Hykneunossie kucinotsl: JJHK nu PHK. Hykneotuasl — MOHOMEpBI
Hyki1eruHOBBbIX KuUCHOT. Ctpoenue u ¢ynkuun JHK. Crpoenue u
¢bynxun PHK. Buast PHK. AT®: crpoenune u GpyHKIUN.

Huronoruss — Hayka o kierke. KierouHas Tteopuss — mnpumep
B3aMMOJICUCTBHUS M€ W (AKTOB B HAYYHOM TIO3HAHUU. MeETO/bI
U3YUYECHHUS KIIETKHU.

Krnerka xak 1enoctHas >kuBas cuctema. OO1ue npu3Haku KJIETOK:
3aMKHYTasl HapyxHas meMOpana, moiiekynibl JIHK kak reHernueckuii
anmnapar, CuCTeMa CHHTe3a Oenka.

Tumel  KIETOK:  JyKapuOTHYECKass W IPOKApUOTHYECKas.
Oco0eHHOCTH CTPOEHMS MpOKapuoTUUecKor KieTku. KieroyHasi creHka
Oaktepuii. CTpoeHHE SyKapUOTUUECKOW KICTKH. OCHOBHBIC OTIUYHS
PACTUTENBHOM, ’KUBOTHON U TPUOHOM KIIETKH.

[ToBEepXHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHas CTEHKa,
IIIMKOKANKKC, UX (yHkuuu. [lnasmaTtudyeckas memOpaHa, e€ cBOMCTBa U
¢bynakun. Huronnasma u e€ opranousl. OgHOMEMOpPaHHBIE OPTraHOUIBI
kierkn: OIIC, ammapar Tonpaxu, au3zocomsl. IlomyaBTOHOMHBIE
OpraHouJbl  KJIETKH: MHUTOXOHAPHUM, IUacTuabl. [IpoucxoxneHue
MUTOXOHApUN W miactua. Buasl minactua. HememOpaHHbIE OpraHoUIbI
KJIETKH: PUOOCOMBI, KJIETOYHBIN LEHTP, IEHTPUOIHU, PECHUYKHU, KTYTUKH.
QyHKIIMY OPraHOMJOB KIETKU. BKItoueHus.

Anpo — perynsatopHblid HeHTp kieTku. CTpoeHue sapa: saepHas
000J104Ka, KapuoIuIa3Ma, XpOMaTHH, SIPBIIIKO. XPOMOCOMBI.

TpaHCIOpT BEIECTB B KIIETKE.

JdeMoHcTpanuu:



[Toprpetrsr: A. JleBenryk, P. I'yk, T. IllBann, M. Ilneiigen, P.
Bupxos, Ix. Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammel: «PacnpeneneHne XUMUYECKUX JIEMEHTOB B HEKHBOM
npupojie», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B dKUBOU MPUPOIEY.

Tabmuupr u cxemsl: «llepuoguueckas TabauMua XUMHYECKUX
aneMeHToB», «CTpoeHHe MOJEKynbl BoAbD», «buocuHTe3 Oenkay,
«Ctpoenne moinekynbl Oenkay, «CtpoeHue ¢epmenta», «HykienHoBsie
kucinotel.  JHK», «Crpoenne ™onekynel AT®», «Crpoenue
AYKapUOTUYECKOUN KIETKW», « CTPOCHUE KUBOTHOU KIETKW», «CTpoeHue
pacTUTENbHOW KIETKH», «CTpPOEHHE MPOKAPUOTHUYECKONM KIIETKH,
«CtpoeHue sizipa KIEeTKu», « Y TIeBOAbD), «JIMIUIbD.

O6opynoBaHue: CBETOBOM  MHUKPOCKON, OOOpyJOBaHUE IS
IPOBEACHUSA HaAOJIOICHUH, U3MEPEHUH, AKCIIEPUMEHTOB,
MUKpOIpenapaThl paCTUTEIbHBIX, )KUBOTHBIX U OAKTEPUAIIbHBIX KJIETOK.

JlaGopaTopHblie M NpaKkTHYecKue padoThl:

Jlabopatopuass pabora Ne 1. «/3ydyeHwme KaTaIUTHICCKOM
aKTUBHOCTU (DEpMEHTOB (Ha IpUMEpPEe aMUJIa3bl WM KaTanas3bl)y.

Jlaboparopnas padota Ne 2. «M3yueHue cTpoeHust KJIETOK PaCTEHUH,
KUBOTHBIX W  OakTepuil  MOJ  MHUKPOCKOIIOM Ha  TOTOBBIX
MUKpoOTpenaparax U UX OIMUCAHUE.

Tema 4. /KusHeneATeIbHOCTb KJIETKH.

OOmeH BemiecTB, WM MeTa0oIu3M. ACCUMUISAIUS (TIaCTUYECKUMA
0oOMEH) YW JAUCCUMWIIISAIUS (PHEpreTuuyeckuii oOMEH) — JIB€ CTOPOHBI
€IMHOTO Tpoliecca MeTaboau3Ma. Poib 3aKOHOB COXpaHEHUS BEIIECTB U
SHEPruy B IOHUMAaHUHA METa00JIN3Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOGHBIA M TeTepoTpodHbIA. Poib
(dbepMeHTOB B 0OMEHE BEIIIECTB U NMPEBPAIICHUU YHEPTUU B KIIETKE.

®dortocunre3. CBeToBas U TeMHOBas ¢a3bl QorocuHTe3a. Peakimu
dorocunTesa. DpdexTuBHOCTE (PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3A
Uil kM3HUM Ha 3emsie. BrusiHue ycnoBuii cpenbl Ha (OTOCHHTE3 U
CIIOCOOBI MOBBIIIEHUS €TI0 TPOYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUM.

XeMocuHTe3.  XeMOCUHTe3upyroume  Oaktepuu.  3HAUYCHHE
XEMOCHHTE3a JJIS )KU3HU Ha 3eMJIe.

DHepreTHdeckuii oOMEH B KIeTKe. PacimersieHue BeIiecTs,
BBIJICJICHUE W  aKKyMYJHPOBAHWE DHHEPrMM B  KJIETKE. OTalbl
sHepreTuyeckoro obmena. [nukonus. bpoxkeHue ©  €ro  BHJBL
Kucnopognoe okucneHue, Wiy KIETOYHOE AbIXaHWE. OKHCIUTEIBHOE
dbochopunupoBanue. I (HEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.



Peakuuu matpuunoro cunresa. ['enernyeckas unpopmanus u JTHK.
Peanuzanus renernueckoit nHpopmanuu B kKieTke. ['eHeTnueckuit Ko u
ero cpoiictBa. Tpanckpunius — maTpuunblid cuate3 PHK. Tpancisiusa —
OouocuHTe3 Oenka. Dtanbl TpaHcasauuu. KogupoBaHue aMHHOKHUCIOT.
Ponb pubocom B GuocunTese Oernka.

Hexknerounsie ¢Gopmbl KuU3HH — BUPYCHL. VcTOpHsS OTKPBITHS
BupycoB (/[. Y. iBanoBckwuil). OCOOEHHOCTH CTPOEHUSI U KU3HEHHOIO
nuKia BHUpycoB. bakrtepuodaru. bone3sHu pacTeHHil, >KUBOTHBIX H
YeJioBeKa, BhI3bIBAEMbIE BUpycaMu. Bupyc ummyHoneduiMTa yeiaoBeka
(BUY) — Bozoyautens CIIM/{a. OOpaTHasi TpaHCKpHUIILUS, peBepTa3a u
uHTerpasa. [IpodunakTika pacnpocTpaHeHUs: BUPYCHBIX 3a00JIeBaHUH.

JdeMoHcTpanuu:

IToptpetsi: H. K. Konsuos, [. Y. MBanoBckuii, K. A. Tumupsses.

Tabmuupr u  cxembl: «Tunbsl  muTanus», «Metabonuzmy,
«MwuTtoxoHIpus», «OHEepreTnYecKuii oOMen», «Xnoponuacr»,
«Dotocunte3», «Ctpoenune JIHK», «Ctpoenme u (GyHKIIMOHUPOBAHHE
reHa», «Cunre3 Oenka», «l'eHernueckuii koa», «Bupycem,
«bakrepuodarny, «CtpoeHue u >xku3HeHHbIM nmkia Bupyca CIIN/a,
o6akrepuodaray, «Pemmukarus JJHK».

O6opynoBanme: Momenu-anmumkamuu — «Ynapoeane JIHK m
TpaHCKpunuus», «buocuHTe3 Oenka», «CTpoeHue KIETKW», MOJEIb
ctpykrypsl JJHK.

Tema 5. PasMHoxkeHMe W HMHIUBHAYAJIbHOE Ppa3BUTHE
OPraHM3MOB.

Krnerounslii 1WKII, WM JKU3HEHHBIM HUKI KieTku. VHTepdaza u
muto3. [Ipoteccol, mporekatouue B unrepdasze. Permkanus — peakuus
matpuuHoro cunteza JIHK. Ctpoenune xpomocom. XpoMOCOMHBIN HabOP
— Kapuotuil. JIUTUIOMAHBIA W TaIUIOMIHBI XPOMOCOMHBIE HAOOPBHI.

XpomaTubl. [utonoruueckue OCHOBBI Pa3MHOXKEHUSA "
WH]JIMBUTyaJIbHOTO Pa3BUTHS OPTaHU3MOB.
Henenne knetku — wMuTo3. Craaum wmurtosa. IIpormeccsl,

IPOUCXOASIINE Ha Pa3HbIX CTaAUsIX MUTO3a. buojgormueckuit cMmbici
MHUTO3A.

[Iporpammupyemasi ru0enb KIETKU — arnomnTo3.

®opMbl pa3sMHOXKEHHUS OpPraHU3MOB: Oecrnonoe M MosnoBoe. Bumebl
Oecrosioro pa3MHOKEHUS: [€JIEHHE HaJBOE, I[OYKOBAaHUE OJHO- U
MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHUE, BET€TaTUBHOE PA3MHOYKEHUE.
HckyCcCTBEHHOE KJIIOHUPOBAHKME OPraHU3MOB, €0 3HAYEHUE JJIS CEJICKIIHH.



[TonoBoe pa3MHOKEHHUE, €r0 OTIUYHS OT OECIIOJIOTO.

Meiio3. Cranun Mmeio3a. [lpomecchl, mpoUCXOAsIIUE€ Ha CTaaUsAX
mero3a.  IloBegenme  xpomocom B Meno3e.  Kpoccunrosep.
buonornueckuit CMBICIT ¥ 3HAYEHUE MEWO03a.

['amerorene3 — mporuecc 00pa3oBaHUsI TMOJIOBBIX KIETOK Y
KUBOTHBIX. [l0JOBBIE *kKene3bl: CEMEHHUKU U AM4HUKU. OOpa3oBaHuEe U
pa3BUTHE TIOJIOBBIX KIJIETOK — TraMeT (ChepMaTo30uf, SUICKIeTKa) —
cnepmaroreHe3 U oBoreHe3. OCOOEHHOCTH CTPOEHUS SAMIIEKIETOK H
criepMmaro3onioB. Omionorsopenue. [laprenorenes.

WuauBuayanbHoe  pasBuTtue  (OHTOreHe3).  OMOpHOHAIbHOE
pazBuThe (3MOpHoOreHe3). Otambl SMOPUOHAIIBHOIO  Pa3BUTHS Y
MO3BOHOYHBIX JKUBOTHBIX: JIpOOJICHUE, TacTPyJsiliusi, OpraHOreHes.
[TocTamOpuoHanbHOE pa3BuTHE. TUIBI TOCTIMOPUOHAIIBHOTO Pa3BUTHS:
npsiMmoe, HempsiMoe (JIMYMHOYHOE). BrnusiHue cpeabl Ha pa3BUTHE
OpPraHu3MoB, (haKTOPbI, CIIOCOOHBIE BHI3BIBATH BPOXKAEHHBIE YPOCTBA.

Poct u pas3Butue pacreHuil. OHTOr€HE3 ILBETKOBOI'O PACTECHHS:
CTPOCHHUE CEMEHH, CTA/IUH PA3BUTHSL.

JdeMoHcTpanuu:

Tabmuupr u  cxembl: «DOpMBI  pPa3MHOXKEHUSI OPTaHU3MOBY,
«/IBOMHOE OILUIOJOTBOPEHUE y LBETKOBBIX pacTeHUi», «BereratuBHOE
pa3MHOXKEHUE pacTeHuit», «J/lenenue kietku Oakrepuit», «CTpoeHue
NOJIOBBIX KJIETOK», «CTpoeHHe XpOMOCOMBI», «KIIETOUHBIN LUK,
«Pemmkamua  JIHK», «Mwuto3», «Meio3», «lIpssMmoe u Henpsamoe
pa3BuTHE», «I'aMeTOreHe3 y MIEKONUTAIOIUX U YesloBeKay, « OCHOBHbBIE
CTaJM1 OHTOTE€HE3a.

O6opynoBaHue: MHKPOCKOI, MHUKpornpenapatbl «CrepMaTo30uIbl
MJIEKOIHUTAIOLIEro», «SHlekneTka Miuekonuraromero», «Kapuoknnes B
KJIETKaxX KOpelIKa JIyKa», MarHuTHas MOJeNb-alIuiukauus «Jlenenue
kietkm», moaens JIHK, mogens metadaznoit XpoMOCOMBI.

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

JlabopatopHass pabora Neo 3. «HaOmonenwe muTo3a B KIETKax
KOHYMKA KOPEIIKA JTyKa Ha TOTOBBIX MUKpOMpenaparax».

Jlabopartopnas padota Ne 4. «3yueHue CTpoCHUS MOJOBBIX KIETOK
Ha TOTOBBIX MUKPOIIpENapaTax».

Tema 6. HacsieAcTBEHHOCTH 1 MK3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. VMctopus pa3BUTHA N€HETHKU. Poib
IUTOJIOTUM M OSMOpPHOJIOTMM B CTAaHOBJICHUM TeHETHKU. Bxiajg
POCCHICKHX M 3apyOEKHBIX YYEHBIX B pa3BUTUE TE€HETUKH. MeTomabl



TEHETUKU (THOPUAOJIOTHUYECKUN, I[UTOTCHETUYECKHUM, MOJEKYISPHO-
reHeTuueckuil). OCHOBHBIE TE€HETHMYECKHE TOHATUA. [ eHeThueckas
CHUMBOJIMKA, UCITOJIb3YEMAs B CXEMAX CKPEIINBAHUM.

3aKOHOMEPHOCTH HACJIEAOBAaHUSI NPU3HAKOB, YCTaHOBJEHHbIE [
Mennenem. MoHOTHOpUIHOE CKpeIIMBaHUE. 3aKOH EIMHOOOpa3ms
ruOpuI0B MEpBOro ImokoneHus. IlpaBuino poMuHHpOBaHUA. 3aKOH
pacuieruieHdss npu3HakoB. [umore3a wyucrtorel ramer. llomHoe wu
HETOJIHOE TOMHUHUPOBAHUE.

JHuruOpuaHoe ckpeluBaHue. 3aKOH HE3aBHCUMOTO HACJEI0BAHMS
npu3HakoB. lluToreHeTnyeckne OCHOBBI JAUTHOPUIAHOTO CKpEIIHMBAHUSL.
Ananmusupyromiee CkpemuBaHue. lcnonb3oBaHue aHaNIM3HPYIOLIETO
CKpEIIMBaHUS JUIsl ONIPECIICHUs TE€HOTHUIA OCOOH.

CuemnienHoe HacnefoBaHue mnpuszHakoB. Pabora T. Moprana mno
CUECIJICHHOMY HACJIEIOBAHUIO TeHOB. HapylieHue cuemnsieHus reHoB B
pe3yabpTaTe KpOCCUHIOBEPA.

XpOMOCOMHAasI TEOpHUSL HACIIEICTBEHHOCTHU. | eHETHYECKUE KapThI.

I'eneTtnka mosa. XpOMOCOMHOE ONPEAEIECHUE MMOJa. AyTOCOMBI U
MOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIE U T€TEPOTraMETHBIE OPraHU3MBL.
Hacnenosanne npu3HakoB, CUEIICHHBIX C TIOJIOM.

N3meHunBoCTh. Buapl HW3MEHUMBOCTH: HEHACIEACTBEHHAsA U
HacleACTBeHHasA. Ponb cpenbl B HEHACIHEACTBEHHOW W3MEHUYMBOCTH.
XapakTepucTuka MOJIU(PUKAIIMOHHOM HW3MEHYHMBOCTU. BapuaimoHHbBIH
pAl W BapualuMoOHHas KpuBad. Hopma peakuuu  mpu3HaKa.
KonuuecTBeHHBIE M KAYECTBEHHBIE MPU3HAKHM M WX HOPMA PEAKIIUU.
CaoiicTBa MOIU(DUKAITMOHHOW U3MEHIMBOCTH.

HaCJ'ICI[CTBeHHaH, NN T'CHOTUIINYCCKAsI, N3MCHYUBOCTD.
KomMmOunatuBHass M3MEHYMBOCTh. MeHO3 M IOJIOBOM Imponecc — OCHOBA
KOMOWHATHBHOM HN3MCHYHUBOCTH. MYTaHI/IOHHaH HU3MCHYMBOCTD.

Knaccudukanus myTtamnuii: TeHHbIE, XPOMOCOMHEIE, TeHOMHBIE. YacToTa
U MPUYMHBl MyTarui. MyrtareHHsle (akTopbl. 3aKOH TOMOJIOTMYECKHUX
pI0B B HacieACTBeHHOM n3MeHunBocty H. 1. BaBuioga.

BuesinepHas HacieACTBEHHOCTh U U3MEHUYUBOCTD.

I'enetuka denoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOJIbI
T€HETUKH YEJI0BEKA: reHEeaJIOTMYECKUH, OJIM3HEIIOBBIM,
[IUTOTCHETUYECKUH, OHOXMMHUYECKHH,  MOJICKYISIPHO-TEHETHUYCCKUM.
CoBpeMeHHOE OIpeIeJICHNE TeHOTUIIA: MOJJHOT€HOMHOE CEKBEHUPOBAHMUE,
FEHOTUNMPOBAHUE, B TOM 4ucie ¢ nomomplo [II[P-ananu3za.
HacnencrBennbie 3a00ieBaHus YEIIOBEKA: I'eHHBbIC OOJIC3HHU, OOJIC3HU C



HACJEJACTBEHHOM MpPeapacno0oKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HU.
Comartuyeckue U TreHepaTuBHble MyTauuu. (CTBOJOBBIE  KJIETKH.
[IpuHnunel 310poBOro obpasza KU3HHU, AUATHOCTUKU, MPOPUIAKTUKH U

JICYCHHUS TeHETHYCCKHUX 00JIe3HEH. MenuKo-TeHETUYECKOE

KOHCYJIbTUPOBAHUE. 3HaueHne MEIUIINHCKOMN T€HETUKHU B

MPEJOTBPAIICHUH U JICYEHUN T€HETUUECKUX 3a00JIeBaHUI YeTIOBEKa.
JlemoHcTpanuu:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UeTBepuKOB,
H. B. Tumodees-Peconckuii, H. 1. BaBuios.

Tabmuubr w cxembl: «MOHOTHOPHUIIHOE CKpEIIMBAHWE W €ro
LIUTOTEHETHUYECKAas  OCHOBa»,  «3aKOH  paclIelVIEHHs H  €ro
[IUTOT€HETUYECKAsi OCHOBa», «3aKOH YHMCTOTHI ramer», «JlurubpumaHoe
CKpEILIUBAHUE, «IluTonornueckue OCHOBBI TUTUOPUIHOTO
CKpeluBaHus», «Meno3», «B3auMoACHCTBUE AJUIEIBHBIX TE€HOBY,
«l'eHeTUECKHE KApTHl PACTEHUM, KMBOTHBIX M YEJOBEKa», «l'eHeTuka
MoJIa», «3aKOHOMEPHOCTH HACJIEJAOBAHMS, CLEIUIEHHOTO C I0JOMY,
«KapuoTtumnbel 4yenoBeka W IKHUBOTHBIX», «BHIBI HW3MEHUHUBOCTHY,
«MoaudukanmonHas U3MEeHUUBOCThY, «HacnenoBanue pesyc-paxropar,
«I'eHeTnKa rpynn KpoBu», «MyTallMOHHAs U3MEHYUBOCTbY.

ObopynoBanue: MOJENU-aNIUIMKALT «MonorubpuaHoe
ckpeuiuBaHue»,  «Hemonnoe — gomuHMpoBaHue»,  «/urmbpuaHoe
CKpeluBaHuey, «llepekpéct XpoMocom», MUKPOCKON U MUKPOIIpENnapar
«/Ipozodunay (Hopma, MyTauuu (OPMBI KPBUIBEB M OKpacKH Tela),
repOapuii «['opox MoceBHOY.

JlaGopaTopHblie U NpaKkTHYecKue padoThbl:

Jlabopatopnass pabora Ne 5. «M3ydenuwe  pe3ynbTaToB
MOHOTMOPUJIHOTO W AUTHOPUAHOTO CKpPEIIMBAHHS Y Jpo30(uiibl Ha
FOTOBBIX MUKPOIPENapaTaxy.

JlabopatopHass pabora Ne 6. «M3ydenme MoaupUKaIMOHHON
U3MEHYMBOCTH, MOCTPOECHHUE BAapUALMOHHOIO psifa W BapUALMOHHOU
KPHUBOW.

JlabopaTtopHasi pabora Ne 7. «AHanu3 myTauuid y Apo3oduiibl Ha
TFOTOBBIX MUKPOIPENapaTaxy.

[TpakTuyeckas padora Ne 2. «CocTaBlieHHE U aHATU3 POTOCIOBHBIX
YEJI0BEKAY.

Tema 7. Cenekuusi opranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekunst Kak Hayka M IPOLECC. 3apOKIAECHUE CEIEKIUU U
nomectukanua. Yuenune H. 1. BaBuioBa o neHTpax NpOUCXOXKICHHUS H



MHOTOO0pa3usi KyJbTYPHBIX pacTeHuid. LleHTpel MmpouCXOoXACHUSI
JIOMAITHUX )KUBOTHBIX. COpT, MOPO/Ia, ITAMM.

CoBpeMeHHBIE METOJIbl CEJICKIMU. MacCOBBI U WHAUBUIYAJIbHBIN
OTOOpPBI B CEJEKIIMU pacTeHHl M KUBOTHBIX. OIllEHKa 3KCTepbepa.

bnu3kopoacTBEHHOE CKpeluBaHue — UWHOpuAMHT. Ywucras JIUHUSL.
CkpeuiBanue 4YHCTBHIX JHHMHA. ['erepo3uc, uiauM ruUOpUIHAS CHUTIA.
HeponcrtBenHoe — ckpemmBanue — —  ayropuaudr.  OtpanéHHas

rubpuan3anus U e€ ycrnexu. VICKyCCTBEHHBIM MyTareHe3 W IOJYyYEHHE
MOJUIIONJOB. JIOCTHOKEHUSI CENIEKIMM pPacTeHHWH, KHUBOTHBIX U
MHKPOOPTaHU3MOB.

buorexHonorus kak OTpaciip MPOW3BOJCTBA. | €HHAsT WHXKEHEPHS.
Oranbl co3ganusa pekomOuHanTHOM JIHK u TpaHCreHHBIX OpraHu3MOB.
Knerounas wnxeHnepus. KieTodnele KyJabTypbl. MUKpPOKJIOHAIBHOE
pasMHOXKeHUE  pacTeHuil.  KioHupoBaHME  BBICOKONPOTYKTHUBHBIX
CEIIbCKOXO3SIUCTBEHHBIX OPraHU3MOB. OKOJOTMYECKUE U OITUYECKHUE
npobaembl. MO — reHeTH4ecKr MOAU(PUITTPOBAHHBIC OPTAaHU3MBI.

JlemoHcTpanuu:

IToptpetsi: H. Y. BaBunos, 1. B. Muuypun, I'. [I. Kapnedyenko, M.
®. lBaHoB.

Tabmuupr u  cxembl: Kapta «LIeHTpBI NPOMCXOXKACHHUS H
MHOTOOOpa3usi  KyJIbTYpHBIX  pacTeHuit», «llopombpl  momamrHmX
KUBOTHBIX»,  «CopTa  KyJIbTYpHBIX  pacTeHuil», «OtnanéHHas
rubpuanzanus», «Padbotel akagemuka M. @. iBanoBay, «Ilonumionaus»,
«O0BeKTHI OMOTEXHOIOTHNY, «KIIEeTOUHBIE KYyIbTYphl U KJIOHHPOBAHUEY,
«KoHCTpyHpOBaHHE U TEPEHOC T€HOB, XPOMOCOMY.

O6GopynoBaHue: MYJSDKUA TUJIOJIOB M KOPHEIUIONOB JUKUX (HOPM H
KyJbTYPHBIX COPTOB pacTeHuii, repbapuii «CenbCKOX03IMCTBEHHbBIC
pacTeHus.

JlaGopaTopHblie U NpaKkTHYecKue padoThbl:

Oxckypcus « OCHOBHBIE METO/Ibl U IOCTHXKEHUS CEJICKIIUM PaCTCHUI
U OKMBOTHBIX (HA CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYI (epmy,
COPTOUCIIBITATENIBHBIM yYaCTOK, B TEIJIMYHOE XO3SHCTBO, J1aOOPATOPUIO
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KITACC

Tema 1. DBOJIOLMOHHAA OMOJIOTUA.



[Ipennocwuiku BO3HUKHOBEHUS 3BOJIFOIIHOHHOMN TEOPUMU.
OBOJIIOIIMOHHAsE Teopusi W €€ Mecro B Ouosoruu. BuusHue
ABOJIIOIIMOHHOM TEOpHUH HA pa3BUTHE OUOJIOTUU U IPYTUX HAYK.

CBujerenbcTBa HBOJTIOIUH. [laneoHTonornyeckue:
MOCJIEIOBATEIBHOCTh ~ MOSABJICHHUS BUJAOB B  MMaJCOHTOJIOTMYECKON
JeTonucu, nepexonHsie ¢GopMbl. buoreorpaduyeckue: CXOACTBO U
pasznuuue ¢ayH u (PpIop MaTepuKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHUE: CXOJICTBA U pas3inyusi 3MOPHUOHOB pPa3HbIX
BUJIOB TO3BOHOYHBIX. CpaBHUTEIHHO-aHATOMUYECKHUE: TOMOJIOTMYHBIE,
AaHAJIOTMYHbIC, PYAUMEHTAapHbIE OpPraHbl, aTaBU3Mbl. MOJEKYISPHO-
OMOXMMHUYECKHE: CXOICTBO MEXaHU3MOB HACJIEICTBEHHOCTH M OCHOBHBIX
METa0OJIMYECKUX MyTEN y BCEX OPraHU3MOB.

DBOJIFOLIMOHHAS Teopus 4. JlapBuHa. [Ipenmnochuiku
BO3HUKHOBEHUSI JapBUHM3MA. [[BIIKYIIME CHJIbI 3BOJIIOIMU BHJOB IO
HapBuHy (M30BITOYHOE PA3MHOXKEHHE TPU OTPAHUYEHHOCTH PECYpCOB,
HeomnpenenéHHass  M3MEHYMBOCTh, OOppbda 3a  CyLIECTBOBAHUE,
€CTeCTBEHHBIN 0TOOD).

Cunretnueckass Teopuss osBomounu (CTD) u €€ ocHOBHBIC
MOJIOKECHHUSL.

MuxkposBomtonus. [lonynsuus kak equHUIA BUAA U 3BOJIIOLIMH.

JBkymue cwibl ((GakTopsl) DBOJIONWKA BHUAOB B TPHUPOJE.
MyTalmoHHbIi  mpolecc M KOMOMHATHBHAsT ~ M3MEHYUBOCTb.
[TonynsuroHHbBIE BOJIHBI U ipei( reHoB. M30sius 1 MUrpanus.

EctectBennbiii oTOOp — HampaBisAoOmUid (HaKTOp IBOIIOLHUU.
®DopMBI €CTECTBEHHOT'O 0TOOpA.

[Ipucnoco01eHHOCTh OpPraHU3MOB KaK PE3yJbTaT  3BOJIIOIUH.
[Ipumepsl  mpucnocobsieHuid 'y  opraHu3MoB.  ApoMopdo3sl U
UMO0AIANITALIMH.

Bun u BumooOpaszoBanue. Kpurepun Buma. OcHOBHBIE (HOPMBI
BU1000pa30BaHus: reorpaduyeckoe, IKOJIOrHIecKoe.

MakpoaBoJTroIHS. Dopmbl HBOJTIOIUU: buneTnyeckas,
JTUBEPreHTHAsl,  KOHBEpPreHTHasi, mapasuienbHas.  HeoOpaTuMocTh
ABOJIIOLUY.

[Ipoucxoxaenue oT HECHEUHATN3NPOBAHHBIX MIPEJIKOB.
[Iporpeccupyromas cnenuanu3anysa. AJIanTUBHAS paJndalysl.
JdeMoHcTpanuu:

IToptpersr: K. Jlunnen, XK. b. Jlamapkx, Y. Hapsun, B. O.
Koanesckuii, K. M. bap, 3. I'ekkenb, @. Mromep, A. H. CeBepiios.



Tabmuupl 1 cxeMbl: «Pa3BUTHE OpPraHMYECKOro MUpa Ha 3emiiey,
«3apofpIllid MMO3BOHOYHBIX KUBOTHBIX», «ApPXEONTEPUKC», «DOpMbI
00pBrOBI 3a cymiecTBOBaHUE», «EcTecTBeHHBIN 0TOOpY», «MHOTO00Opasue
COpPTOB pacTeHui», «MHOroodpasue mopoja KMBOTHBIX», «llomymnsuumy,
«MyTanuonHass W3MEHYUBOCTBY, «Apomopdossry, «amoamanramumy,
«O0mias nereHepaiusy, «JBmwkymune cuibl 3Botonuny, «Kapra-cxema
MapmpyTta nytemectBus Y. JlapBuHa», «boppba 3a cyiecTBOBaHHEY,
«IIpucnocobIeHHOCTh OpraHU3MOBY, «I"eorpaduueckoe
BUI000pa30BaHuey», « IKOJIOTHUECKOE BUI000pa30BaHHEY.

ObopynoBaHue: KOJUICKIUS HACEKOMBIX C Pa3IWYHBIMU TUIAMHU
OKpack#, HaOOp MIONOB MU ceMsH, Koyuiekius «llpumepsl 3amuTHBIX
NPUCIOCOOJICHU y KUBOTHBIX», Mojelb «OCHOBHBbIC HaIpaBIICHUS
ABONIONUKY», OOBEMHasgs wmonenb «CTpoeHHWe TOJOBHOTO  MO3ra
MIO3BOHOYHBIX).

buoreorpaduueckass  kapra  mupa,  Kojutekius — «Dopmbl
COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUI», MOJICIIb ANTIJIMKALIHS
«IIepekpéct XxpoMoOcoM», BIIaKHBIE TpenapaThbl «PazBUTHE HACEKOMOTOY,
«Pa3ButHe IArymkun», Mukpornpenapar «/Ipozoduia» (Hopma, MyTaluu
(hOpMBI KPBUIbEB U OKPACKH TeJa).

JlaGopaTopHblie ¥ NpaKkTHYecKue padoThbl:

Jlabopatropnas  pabora Ne 1. «CpaBHeHue BHAOB IO
MOP(OTOTUYECKOMY KPUTEPHIOY.

JlabopatopHas pabora Ne 2. «Omnucanue NpPUCIIOCOOIIEHHOCTH
OpraHn3Ma U €€ OTHOCUTEIBHOIO XapaKTeEPa».

Tema 2. Bo3HUKHOBeHNMEe U Pa3BUTHE KU3HU Ha 3emuie.

JloHaydHbIE TIPEACTABICHUS O 3apOXKICHUM KU3HU. HayuHble
TUNOTE3bl BOBHUKHOBEHUS JKM3HU Ha 3emiie: abuoreHe3 U MaHCIepMHUsl.
XuMHUUecKast FBOIOLMSA. AOMOT€HHbIN CUHTE3 OPIraHMYECKUX BEIIECTB U3
HEOPraHWYECKUX. ODKCHEPUMEHTAIBHOE MOATBEPKICHUE XUMUYECKOU
sBONIONMK. HawanbHbie 3Tanbl OMOJIOrMYEcKOW 3Bojtouuu. ['umoresa
PHK-mupa. @opmupoBanre MeMOpaHHBIX CTPYKTYp M BO3HUKHOBEHUE
npoTokieTkd. IlepBble KkieTkM ©  uX 3Boouud. PopMupoBaHuUE
OCHOBHBIX IPYMII )KUBBIX OPTaHU3MOB.

PazuTtne xu3Hu Ha 3emie mo spaM W nepuoaam. Karapxeil.
Apxeiickas U npotreposoickas 3pel. Ilaneo3oiickas spa U €€ mepuobL:
KEeMOPHUICKH, OPIOBUKCKUH, CHTYPUMCKHU, JIEBOHCKHH,
KaMEHHOYTOJIbHBIMN, TIEPMCKHUIA.

Me3so30¥cKas 3pa 1 €€ NepUoIbl: TPUACOBBIN, IOPCKUM, METIOBOM.



Kalino3olickasg 3pa U €€ mepuoipl: MAJIECOrCHOBBINM, HEOTCHOBBIN,
AHTPOIIOT€HOBBIM.

XapaKkTepUCTUKa KIMMaTa U T€OJIOTHYECKUX TpolieccoB. OCHOBHBIE
ATamnbl BOJIIOIMKU PACTUTEILHOIO U KMBOTHOTO MHpa. ApomMopdo3sl y
pacTeHuid W JKUBOTHBIX. [losBIEHHME, pacuBET W BBIMUPAHWUE TPYNII
YKHABBIX OPraHU3MOB.

CucrtemMa OpraHMYecKOro MHpa KaK OTPaKCHUE HBOJIOLIHH.
OCHOBHBIE CHCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

OBOJIIOLMSA  4YENOBEKAa. AHTpONOJIOrMsl Kak Hayka. Pa3Burue
MPEJICTABICHUN O NPOUCXOXKACHUM 4YeJIOBEKa. MeToapl u3ydeHus
auTporniorene3a. CxoAcTBa M pa3idyusg YEJIOBEKA U JKUBOTHBIX.
CucreMaTH4eCKO€E MOJIOKEHNE YETIOBEKa.

JBuxymue cunbsl (paktopel) aHTponoreHne3a. HacnencrtBennas
MU3MEHUYMUBOCTh M €CTeCTBEHHBbIH 0TOOp. OOIIeCTBEHHbIH 00pa3 >KU3HH,
W3TOTOBJIEHUE OPYAUU TPYAa, MBIIIJICHUE, PEYb.

OCHOBHBIEC CTaJIMM U BETBU SBOJIIOIIUU YEJIOBEKA: aBCTPATIONUTEKH,
YemoBek yMmenbii, YeloBek npsAMoXoasaini, YemoBek HeaH1epTalbCKUM,
UYenoBek pa3yMHbld. HaxoIku  HCKOMAaeMbIX  OCTaTKOB, BpeMs
CYILIECTBOBAaHMsI, 00JIACTh PACIpPOCTPaHEHUsI, 00bEM TOJIOBHOTO MO3ra,
00pa3 )KU3HU, OPYIUsl.

YenoBeueckue pacbl. OCHOBHBbIE OOJIBIIME PaChl: €BPOIECOUIHAS
(eBpasuiickas), Herpo-aBCTpaiouHas (IKBATOpUANIbHAS), MOHTOJIOMIHAS
(azuarcko-amepukanckas). YepTsl MpUCIOCOOTICHHOCTH MPEACTaBUTENCH
YEJIOBEUECKHX pac K  YCIOBUSM  CyLIECTBOBaHUA.  EQWHCTBO
yenoBeueckux pac. Kpurnka pacusma.

JdeMoHcTpanuu:

[Toptpetsl: @. Pean, JI. Ilacrep, A. . Omapun, C. Mumiep, I
HOpu, Y. lapBuH.

Tabmuiel u  cxeMbl: «Bo3HumkHOBeHHME COITHEUHON CHCTEMBDY,
«Pa3Butne opranmyeckoro mupa», «PacturenpHas kiueTka», « KuBoTHas
kietka», «lIpokapuornueckass kierka», «CoBpeMeHHas CcHUCTEMA
OpraHuyYecKoro mupa», «CpaBHEHHE AaHATOMHYECKHX YEpPT CTPOCHUS
YeJloBeKa M YeNIOBEKOOOpa3HBIX  00e3bsiH», «OCHOBHBIE MecTa
MAJICOHTOJIOTUYECKAX HAXOJOK IMPEIKOB COBPEMEHHOIO YEJIOBEKaY,
«/lpeBuenmue moan», «JpeBHue moan», «llepBeie coBpeMEHHBIE
Troan», «HemoBeuecKue paco».

O6opynoBanue: Mmyispku  «lIpoucxoxkaeHue uyenoBeka» (OHOCTHI
aBCTPAJIONUTEKA, MUTEKAHTPOINA, HeaHIepTalblia, KPOMAHbOHIIA), CIICTIKU



WIH U300paKeHUsI KaMEHHBIX OpYyIUN MEPBOOBITHOTO YeJOBEeKa (KaMHU-
qyonmnepsl, pyouna, ckpebdia), reoXpoHOJIOTnYecKasi TabIuIa, KOJUICKIIUS
«DOpMBI COXPaHHOCTH UCKOITAEMbBIX KUBOTHBIX U PACTEHUI».

JlabopaTopHble U MpaKTHYECKHEe PadOThI:

[Ipaktnueckass pabora Ne 1. «/3ydyeHHe HCKOMAEMBIX OCTAaTKOB
PaCTEHHI U )KUBOTHBIX B KOJUICKIUASX).

OKCKypcust «DBOJIIOIMS OPraHUYecKoro mupa Ha 3emie» (B
€CTEeCTBEHHO-HAYYHBINA UM KPaeBETUECKUN My3ei).

Tema 3. Opranu3msl U OKpYy Ka0as cpeaa.

OKoJIOTHsS Kak Hayka. 3aJadyd W pa3fenbl 3KOJIOTMU. MeTozsl
DKOJOTMYECKUX  MCCIEJOBAHUNA.  DKOJOTMYECKOE  MHUPOBO33PEHUE
COBPEMEHHOTO YEJIOBEKA.

Cpensl oOuTaHMSI OpPraHM3MOB: BOJIHAsA, HA3€MHO-BO3JYyIIIHAS,
NOYBEHHAsI, BHyTPHUOPraHU3MEHHAS.

Oxkomornueckne  (akropel.  Krnaccubukamuss — 3KOJIOTHUECKUX
(dakTOpoB: abMoTHUYECKHE, OMOTHYECKHE W aHTPOTOreHHbIC. JlelicTBue
AKOJIOTUYECKUX (PaKTOPOB HA OPTAHU3MBI.

AbGuoTtnueckue  (paxkTopbl:  CBET, TEMIlepaTypa, BIIAKHOCTb.
®oronepuonusm.  [IpucnocoOneHuss  opraHu3MoB K JCHCTBUIO
abuoTtnueckux (pakTopoB. buomornyeckue puTMBIL.

buotnueckne Qaxtopsl. Buasl OHMOTHYECKHX B3aHMMOJCHCTBHIA:
KOHKYPEHIUSI, XUIIHUYECTBO, CUMOMO03 M ero (opmel. I[lapaszurtusm,
KOOIepanus, MYyTYyaJIN3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHUYECTBO). AMEHCaNN3M, HEUTpalIu3M. 3HaA4eHHE OMOTHYECKHX
B3aUMOJICMCTBUI [UJI1 CYLIECTBOBAHHUS OPraHU3MOB B HNPHUPOIHBIX
CO0O0IIIECTBAX.

OKOJIOTUYECKUE  XapaKTEpPUCTUKH  nomyisuud.  OCHOBHBIE
MOKa3aTeId MOIMYJSIUUMU: YHUCIEHHOCTb, IUIOTHOCTh, POXIa€MOCTb,
CMEPTHOCTb, PUPOCT, MUTpanusl. J[lnHaMuKa YHCIEHHOCTH MOMYJISIUUN U
€€ peryssnus.

JdeMoHcTpanuu:

[ToptpeTsr: A. I'ym6onbar, K. @. Pynbe, 3. I'ekkenb.

Tabmuupr u cxemsl: Kapta «llpupogneie 30HBI 3emun», «Cpensl
oOuTaHUSs OPraHUu3MOB», «DoTonepuoau3Im», «lTonmynsummy,
«3aKOHOMEPHOCTH  POCTAa YMCIEHHOCTH TMOMYyJIALMH UH(DY30puu-
Tydenbkny, «[luiesbie nenmy.

JlabopaTopHble U MpaKTHYECKHEe PadOThI:



Jlabopatopuass padora Ne 3. «Mopdomornueckrne 0COOEHHOCTH
pacTeHUH U3 Pa3HBIX MECT OOUTAHU.

JlabopaTtopHas pabdota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHUE
YEPEHKOB KOJICYCa.

[Ipaktuueckass pabora Ne 2. «Iloacd€Tr TIOTHOCTH TOIMYJISIIHI
Pa3HBIX BUJIOB PACTCHUIN.

Tema 4. CooO1iecTBa ¥ 3K0JI0rH4ecKre CUCTEMBbI.

Coo01iectBOo opranu3aMoB — OuoneHo3. CTpyKTypel OHOIIEHO3a:
BUJIOBasi, [MPOCTPAHCTBEHHas, Tpoduueckas (mumieBas). Buabl-
noMHHAHTEL. CBs3U B OMOIIEHO3E.

Dxosiornyeckue cucrteMsl (3kocuctemsl). [ToHsTe 00 s3KOCUCTEME U
OHOreoIeHo3e. OyHKIIMOHAIbHbBIE KOMITOHEHTBI HKOCHUCTEMBI:
NPOYLIEHThI, KOHCYMEHTBI, peayleHThl. KpyroBopor BeliecTB U MOTOK
AHEPruu B sKocucreMe. Tpoduueckue (MUIIEBbIE) YPOBHU SKOCUCTEMBI.
[Tumessie e u cetu. OCHOBHBIE MOKA3aTENH SKOCUCTEMBI: OroMacca,
MPOMYKIUS. DKOJIOTHYCCKHE MHUPAMUIBL: TPOIYKIIUH, YHCICHHOCTH,
ouomaccol. CBOICTBA HSKOCHCTEM: YCTOWYUBOCTH, CaMOPETYJISIIHS,
passutue. CyKieccusl.

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMBI 03€p M peK. DKocHhcTema
XBOWHOTO WJIM IIMPOKOJIMCTBEHHOTO JIECa.

AHTpPONIOr€HHBIE S3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y POOIKOCUCTEMBI.
buonornyeckoe #  XO3SUCTBEHHOE 3HAYEHUE arpodKOCUCTEM U
ypOOIKOCUCTEM.

buopasHooOpazue kak  (pakTop YCTOMYMBOCTH  DKOCHCTEM.
CoxpaHeHne OMOJIOTHIECKOTO pa3HOOOpa3us Ha 3emiie.

VYuenune B. U. Bepnaackoro o Ouocdepe. ['panuiibl, coctaB u
cTpykrypa 6uocdepsl. XKupoe BemiectBo U ero ¢pyHkuuu. OcoOEHHOCTH
ouocdepsl Kak riao0aTpHON YKOCHCTEMBI. JIMHAMUYECKOE paBHOBECHE M
oOpaTHas cBs3b B Omocdepe.

KpyroBopoThl BemiecTB U OMOT€OXUMHUYECKHE IUKIIBI AJIEMEHTOB
(yrnepona, azorta). 3oHanbHOCTh OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

YenoBeuecTBO B Ouochepe 3eminn. AHTPONOTEHHbIE U3MEHEHHUS B
ouocdepe. ['mobanbHBIE IKOIOTHIECKUE TTPOOTIEMBI.

CocymiectBoBaHue mnpupoAsl U uenoBeuectBa. CoxpaHeHue
OuopazHo0Opa3usi Kak OCHOBAa YCTOMYMBOCTH Ouocdepsl. OcHoBa
pallMOHAIIBHOTO  YMpaBIEHUS  OPUPOAHBIMH  pecypcaMd MW HX
UCIoJIb30BaHue. JJocTKeHUs1 OMOJIOTUY U OXpaHa MPUPOJIbIL.

JlemoHcTpanuu:



[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. U. BepHackuii.

Tabmumer 1 cxembl: «lIumesBple 1enm», «buomneHo3: cocTtaB u
cTtpykrypa»,  «lIlpupomnbie  cooOmectBa», «llemu — muTaHuUNY,
«Jkojoruyeckas nupamuiaa», «buochepa m dyenoBek», «IKocHcTeMa
IIMPOKOJIMCTBEHHOI'O JIeca», « IKOCUCTEMA XBOMHOTO Jieca», «bruoneHos
BOJOEMAY», «ArponeHo3», «lIpuMepHbIE aHTPOIIOrE€HHBIE BO3ACHCTBHS HA
NpUpOaY», «BakHelIne HCTOYHUKHU 3arpsI3HEHUS BO3yXa U TPYHTOBBIX
Boa», «llouBa — BakHelmas cocraBistonias Ouochepo», «DaKTOPHI
Jerpasanuu IOYBY, «ITapHUKOBBII1 abdexT», «DaxkTopsl
paJMOaKTUBHOTO  3arpsisHEHHs  Ouocdeps», «OO0mas CcTpykTypa
ouochepr», «Pacpoctpanenue xxu3nu B orocheper», «O30HOBBINA IKpaH
ouochepn», «Kpyrosopor yriepoaa B 6uochepe», «KpyroBopor azora B
IPUPOJIE».

O6opynoBanue: MojeNb-anIUIMKaus « TUMUYHbIE OWOILIEHO3bDY,
repOapuii  «PactutenbHple cooOmmecTBa», Koyuekuuu «buomenosy,
«BpenuTenu BaXHEHIINX CEIbCKOXO3IUCTBEHHBIX KYJIbTYp», Tepoapuu u
KOJUIEKIIMM PAacCTeHUl W JKUBOTHBIX, NPUHAUICKAIIME K PA3HBIM
AKOJIOTMYECKUM TpynnaMm ogHoro Buaa, KpacHas kHura Pocculickoii
®denepalivu, U300pKEHUS OXPAHSIEMBIX BUJOB PACTEHUM U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [TPOI'PAMMBI 110
BMOJIOTUN HA BA30OBOM VYPOBHE CPEJHEI'O OBIIEI'O
OBPA30OBAHIA

Cormacuo ®I'OC COO, ycraHaBIMBaKOTCA TpeOOBaHUS K
pe3yabTaTaM OCBOEHHUS OOydYaloUIMMMCSA MPOTPaMM CPEIHEro OOIIero
00pa30BaHUs: TUYHOCTHBIM, METAIIPEIMETHBIM U TIPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATBI

B cTpykType JAMYHOCTHBIX pe3yJIbTaTOB OCBOCHHUS IpeaMeTa
«buonorusy  BBIENEHBI  CIEAYIONME COCTABISIONMIME: OCO3HAHHE
00yYarOIMMUCS POCCUMCKON Tpa)KIaHCKOW UIEHTUYHOCTH — FTOTOBHOCTH
K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOIPEICICHUI0, HaTuIue
MOTHBAIlMM K OOY4YeHHIO OHOJIOTHH, IICJICHANPABICHHOE pPa3BUTHE
BHYTPCHHUX yOEKIEHUN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX IIEHHOCTEU U
HMCTOPUYECKUX TPATUITUI Pa3BUTHSI OMOJIOTHIECKOTO 3HAHUS, TOTOBHOCTh
U CIIOCOOHOCTh  OOyYarIIMXCs  PYKOBOJACTBOBATbCS B  CBOEH
NEATEeIbHOCTH  II@HHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMH, TPUCYITUMH
CUCTEeME OWOJOTUYECKOTO O00pa3oBaHMs, HAIWYUE HSKOJOTHUECKOTO
MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh €M W CTPOWTHh >KU3HCHHBIC
IUIaHEIL.

JlnuHoCTHBIE  pe3yibTaThl OCBOSHMS Tipeamera  «buonorus
JIOCTUTAIOTCSI B €MHCTBE Y4eOHOW M BOCIHMTATEIBHOM ACATEILHOCTU B
COOTBETCTBUHM C TPAJAUIIMOHHBIMH POCCHUCKUMHU COIUOKYIHTYPHBIMH,
HMCTOPUYECKUMH U TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH, IIPUHATHIMU B
oOmecTBe TpaBWJaMH W HOPMaMH TIOBEICHUS W  CIIOCOOCTBYIOT
mporieccaM CaMOIIO3HAHHUS, CAMOBOCIIUTAHUSI M CAMOPA3BUTHS, Pa3BUTHUSA
BHYTPEHHEH TO3UIIMH JIMYHOCTH, MATPUOTHU3MA, YBOXKEHHUS K 3aKOHY W
MPaBOTIOPSAIKY, YEJIOBEKY TpyJa M CTapIIeMy IOKOJEHHUIO, B3aUMHOTO
YBaXEHUsA, OEpPEe)KHOTO0 OTHONIICHHWS K KYyJbTYPHOMY HACICAUIO0 U
TpaguUMsIM MHOTOHAIlMOHAIBHOrO Hapoga Poccuiickonn ®exnepanuu,
IPUPOJIC U OKPYKAIOIIEH cpeie.

JInuyHOCTHBIE  pe3yJbTaThl  OCBOCHHUS  y4yeOHOro  IpeameTa
«buonorusi»  MOMKHBI  OTpakaTh TOTOBHOCTh M CHOCOOHOCTH
OoOy4aromuxcsi  PyKOBOJCTBOBATHCS  C(POPMUPOBAHHON  BHYTpPEHHEH
MO3UIMEN JTMYHOCTH, CUCTEMOMN IIEHHOCTHBIX OPHEHTAIIUN, TO3UTUBHBIX
BHYTPEHHUX YOEKIEHUM, COOTBETCTBYIOIIMX TPAAUIIMOHHBIM IIEHHOCTSIM



POCCHUHCKOTrO OOIIECTBA, PACHIMPEHHE >KU3HEHHOTO OIbITa U OMbITa
NEATENbHOCTH B INPOLIECCE pean3allid OCHOBHBIX  HallpaBiICHUUN
BOCIUTATEIBHON JEATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMH OOyYaroImerocss Kak
aKTUBHOTO M OTBETCTBEHHOTO WIEHA POCCUICKOT0 O0IIECTBa;

OCO3HAHUE CBOMX KOHCTUTYIMOHHBIX IIpaB M 0OA3aHHOCTEM,
yBa)KEHUE 3aKOHA U MPABONOPSJIKA;

FOTOBHOCTh K COBMECTHOW TBOPYECKOM JIEATEILHOCTH TIPH
CO3/IaHUU Y4YEOHBIX TMPOEKTOB, PEIICHWU YYEOHBIX U TMO3HABATEIbHBIX
3a/1a4, BBIIOJHEHUN OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OMNPEACNIATh COOCTBEHHYIO MO3UIIMIO IO OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHUE Y4YUTHIBAaTh B CBOMX JEHUCTBUIX HEOOXOAUMOCTD
KOHCTPYKTUBHOI'O B3aUMOJCHMCTBUS JIOJAEH C Pa3HbIMHU YOEkKICHUSIMHU,
KYJbTYPHBIMU [IEHHOCTSIMU U COIIUATIBHBIM MOJIOKEHHUEM;

FOTOBHOCTh K COTPYJHHYECTBY B TPOILECCE COBMECTHOTO
BBITIOJIHEHUS y4€OHBIX, MO3HABATENLHBIX U HUCCIENOBATEIbLCKUX 3aj1ad,
YBOXUTEIHHOTO OTHOLIECHUSI K MHEHHUIO OIIMOHEHTOB IMPH OOCYXIECHUU
CHIOPHBIX BOIIPOCOB OMOJIOTHUECKOTO COJICPIKAHUS;

TOTOBHOCTBH K TYMAHUTAPHON U BOJIOHTEPCKOM E€ATEIbHOCTH;

2) NATPUMOTUYECKOT0 BOCIIUTAHUSA:

c(OPMHUPOBAHHOCTh POCCUMUCKOW TPaXXKJAHCKOM HACHTUYHOCTH,
NaTpUOTHU3MA, YBAXKEHUS K CBOEMY HapOJy, YyBCTBAa OTBETCTBEHHOCTH
nepen PonmHoM, ropocty 3a CBOM Kpau, CBOXO PonuHy, CBOM A3BIK H
KyJbTYpPY, MPOIILJIOE U HACTOSAIIEE MHOTOHAITMOHAIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHONICHWE K MPUPOJHOMY HACIEIUI0O U MaMsTHUKAM
NpUPOABL, JAOCTWXKEHUsAM Poccun B Hayke, HCKYCCTBE, CIOpTE,
TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTH OIICHUBATh BKJIAJl POCCUMCKUX YUEHBIX B CTAHOBJICHHE
U pa3BUTHE OWOJIOTMM, MOHUMAHUS 3HAYEHUs OMOJOTMU B IMO3HAHHUU
3aKOHOB MPHUPO/IbI, B )KMU3HU YEJIOBEKA U COBPEMEHHOTO OOIIECTBA;

uzeiHass yOeXIEHHOCTb, TOTOBHOCTh K CIYXEHHIO M 3allluTe
OTtevecTBa, OTBETCTBEHHOCTH 3a €r0 CyJb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUS:

OCO3HAaHME IyXOBHBIX [IEHHOCTEH POCCUICKOTO HApO/Ia;

c(OPMUPOBAHHOCTh ~ HPABCTBEHHOI'O  CO3HAHUS,  ATHUYECKOTO
MOBEJCHUS;



CHOCOOHOCTh OLICHMBATh CUTYAallMI0O W IPUHUMATh OCO3HAHHBIE
pelIeHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJAa B TOCTPOCHUE YCTOMYMBOTO OYyIIIETO;

OTBETCTBEHHOE OTHOLIEHUE K CBOMM POJMTEISIM, CO3IaHHUIO0 CEMBH
HAa OCHOBE OCO3HAaHHOIO TMPHUHATHS LEHHOCTEHW CEMEUHOM MXWU3HU B
COOTBETCTBHUHM C TPAAULUAMU Hapo10B Poccuu;

4) 3cTeTH4eCKOTr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHE K MHUpPY, BKJIIOYas JCTETHKY ObITa,
Hay4YHOI'O0 U TEXHUYECKOr0 TBOPYECTBA, CIOPTA, TPyAd, OOIIECTBEHHBIX
OTHOIIICHU;

NOHUMaHUE AMOIMOHAILHOTO BO3JCUCTBUS KUBOW MPUPOILI U €€
IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPQXEHUIO B Pa3HbIX BHUJAX MHCKYCCTBa,
CTPEMJICHHE MTPOSIBIISITh KAYECTBA TBOPUECKON JTUYHOCTH;

S) ¢usnueckoro BoOCHMTAHUA, (POPMHPOBAHHMA KYJIbTYPHI
3/0POBbS U IMOIHOHAJIBLHOTO 0JIATONOJTYYMS

NOHUMAaHUE U peann3alus 3J0pOBOro U 0€30MacHOro o0pasza KU3HU
(3mopoBO€e TUTaHUE, COOJIIOJICHHE TUTMEHUYECKUX TMpaBUI U HOPM,
cOamaHCUPOBAHHBIA PEKUM 3aHATUI U OTHbIXA, peryjsipHas (Qu3nuecKas
AKTUBHOCTB), OEPEKHOI0, OTBETCTBEHHOI'O Y KOMIIETEHTHOI'O OTHOILICHHUS
K COOCTBEHHOMY (DU3UYECKOMY U IICUXUYECKOMY 370POBBIO;

NOHUMAaHUE IEHHOCTU MPAaBWJI UHIUBUIYATBHOTO U KOJIJIEKTUBHOTO
0€30MMacHOT0 MOBEICHUS B CUTYAIUAX, YTPOXKAIOIMIUX 3JOPOBBIO U JKU3HU
JIIOACH;

OCO3HAHWE TMOCJIEACTBUM W HENpUSTUS BPEIHBIX MPUBBIYEK
(ymotpe06eHus ajJKoroJisi, HAPKOTUKOB, KypEeHUS );

6) TPy10BOI0 BOCIIMTAHMS:

FOTOBHOCTh K Tpydy, OCO3HAaHHWE IIEHHOCTH MAacTepCTBa,

TPYA0JIO0HE;
TOTOBHOCTh K AaKTHBHOW JCATCIBHOCTH TEXHOJOTHYECKOH U
COIMATTLHOM HaTpPaBJICHHOCTH, CIIOCOOHOCTH UHUITNUPOBATH,

IUTAHUPOBATh U CAMOCTOSTEIBHO BBIMOJHATh TAKYIO AEATEIIBHOCTB;
WHTEpEC K pa3inuHbIM chepaM mpodeCcCHOHATBHONU NEeITeILHOCTH,
yMEHUE COBEpIIaTh OCO3HAHHBIM BBIOOp Oynymer mnpodeccun u
pean30BbIBaTH COOCTBEHHbBIC KU3HEHHbIC TUTAHbL;
TOTOBHOCTh U CITIOCOOHOCTH K 00pa30BaHMIO U CaMOOOPa30BaHUIO Ha
MPOTSKEHUH BCEU KU3HU;



7) 3KOJIOTH4eCKOr0 BOCIIMTAHUSA:

SKOJIOTMYECKH LENeco00pa3HOe OTHOLIEHHWE K NpPHPOAE Kak
MCTOYHUKY U3HHU Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHMS;

MOBBIIICHUE YPOBHS SKOJOTHYECKOW KYJIBTYphl: MPUOOpETEHHE
OMbITa MJIAHUPOBAHMS OCTYNKOB U OLEHKH MX BO3MOKHBIX MOCIEACTBUI
JUISL OKPYKAKOLIEH CPEIbL,

OCO3HAHHWE TJIO0ATBHOTO XapakTepa HKOJIOTHYECKUX MpoOjeM W
nyTel UX pelieHus;

CIIOCOOHOCTh ~ MCIIOJIB30BaTh MpPUOOpETaeMble MpU  HU3YYECHHUH
OMONOTHM 3HAHUS M YMEHHUS TpPHU PEIICHUHW MpoOJieM, CBSA3aHHBIX C
pallMOHANIBHBIM ~ TPUPOJIONOJIH30BAHUEM (cobmoneHue MpaBUII
NOBEJACHUS B MPHUPOJIC, HAMpPaBICHHBIX HA COXpPAHEHHWE PaBHOBECUS B
HKOCUCTEMAX, OXpaHy BUOB, IKOCUCTEM, OUOCGhEpHI);

AKTUBHOE HEMPUATHE JIEUCTBUM, MPUHOCSIIIMX BPEIl OKPYKAIOIICH
NPUPOJHOM  Cpene, YMEHHE MPOTHO3MPOBAaTH  HEOJArONpPUATHHIE
DKOJIOTUYECKAE  IOCHEACTBUS  NPEANPUHUMAEMBIX  JEUCTBUM W
peIoTBpallaTh UX;

HaJIM4YKUE Pa3BUTOTO 3KOJIOTMUECKOTO MBIIUICHUS, IKOJIOTHYECKOM
KyJbTYpBl, OIbITA JEATEILHOCTH SKOJOTUYECKON HAMpaBIECHHOCTH,
YMEHUSI PYKOBOJICTBOBATHCSI UMM B MTO3HABATEILHOM, KOMMYHUKAaTUBHOM
U COLMAJIBHOM NpPAaKTUKE, TFOTOBHOCTU K YYACTHIO B IPAKTUYECKON
JEeSTEbHOCTH SKOJIOTUYECKON HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMUPOBAHHOCTD MUPOBO33pPEHU, COOTBETCTBYIOILIETO
COBPEMEHHOMY YpPOBHIO pPa3BUTUS HAayKH U OOILECTBEHHOW IMPAKTHKH,
OCHOBAHHOI'O Ha JAHAJIOre KYJIbTYp, CIOCOOCTBYIOUIETO OCO3HAHUIO
CBOET0 MeCTa B MOJIUKYJIbTYPHOM MUPE;

COBEPILIEHCTBOBAHUE SA3BIKOBOM W YMTATEIbCKOW KYJIbTYpPbhI Kak
CpelICTBa B3aUMOJECHCTBUSA MEXKIY JIOJIbMH U ITO3HAHUS MUPA;

NOHUMaHUE crienuUKU OMOJIOTUM KaK HayKH, OCO3HAHUS €€ POJiu B
(GOpMHUPOBAaHUM  PALMOHATBHOTO HAYYHOIO MBIIUICHHS, CO3JaHHUU
[IEJIOCTHOTO MPEJCTaBICHUSI 00 OKpYyKalolleM MHpe KaKk O €IUHCTBE
NpUPOABL, 4YeJIOBEeKa M  O0OlecTBa, B  IO3HAHUU HPUPOIHBIX
3aKOHOMEPHOCTEH U PEIIEHUH NpoOJIeM COXpaHEHUs MPUPOJHOTO
paBHOBECHS,

yOeXKIEHHOCTh B 3HAYMMOCTH OHOJIOTMM JUIsl COBPEMEHHOM
UBUJIM3AIMKA: O0ECIEUeHUsT HOBOTO YPOBHS Pa3BUTHS MEIUIIUHBI,
CO3/IaHHE€ TEPCIEKTUBHBIX OMOTEXHOJOTHH, CHMOCOOHBIX  pelIaTh



pecypcHbIe TPOOIEMbl Pa3BUTHS YEJIOBEYECTBA, TOMCKA ITyTEN BbIXOJA U3
r700aNbHBIX JKOJIOTMYECKUX NpobjaeM M obecrnedeHus Iepexoja K
YCTOMYMBOMY Pa3BUTHIO, PAllMOHAILHOMY HCIIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (POpMHUPOBAHHIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKUX 3HAHUM B LIEISAX
MOBBIIIECHHS O0IIEH KyJIbTYpbl, €CTECTBEHHO-HAYYHOW T'PaMOTHOCTH, KaK
COCTaBHOM 4YacTH (PYHKIMOHAJIBHONM TIpamMOTHOCTH OOYy4Yaromuxcs,
(bopMupyeMoii Ipu N3yuyeHUU OMOJIOTHH;

INOHMMaHUE CYUIHOCTM METOJOB II03HAHUS, MCIIONb3YyEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HMCIIOJIb30BATh MOJydYaeMble 3HAHUS
UIA  aHaIM3a W OOBSCHEHMs SBICHUN OKPYXKAIOLIErO0 MHpa H
OPOUCXOASIIMX B HEM HM3MEHEHHWI, YMEHHE JienaTb OOOCHOBAaHHBIE
3aKJIFOUYEHUS Ha OCHOBE HAy4yHbIX (PAKTOB M HMEIOIIUXCS JAHHBIX C
LEJIBIO TTOTYYEHHSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh ~ CaMOCTOSITEJIBHO — HMCIIOJIb30BaTh  OMOJIOTHUECKUE
3HAHMS IS PELICHHS] POOJIEM B PEAIbHBIX )KU3HEHHBIX CUTYalUsX;

OCO3HAHHWE IIEHHOCTM HAyYHOW  JEATENbHOCTH, TOTOBHOCTb
OCYIIECTBIISATh IPOEKTHYI0 M  MCCIEAOBATEIbCKYIO JAEATEIbHOCTD
WHIMBUIyaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CIOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO H
caM0o00Opa30BaHNI0, K AaKTHUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUU 1O
OMOJIOTMH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH.

METAIIPEIMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbie pe3ybTaThl OCBOCHHSI Yyd4eOHOTO TMpeaMeTa
«buonorusy BKIIOYAIOT: 3HAYUMBIC 11 (POPMHUPOBAHUS MHPOBO33PCHHUS
00yJaronMXxcsi MEXKIUCIUTTHHAPHBIC (MEXIPEIMETHBIE) OOIIeCHAYYHBIC
MOHSTHUS, OTPAXAIOIME LEJIOCTHOCTh HAYyYHOM KapTUHBI MHUpa H
cnenuduKy METOAO0B MO3HAHUS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax
(BemiecTBO, HHEPTUs, SBICHHE, TPOIECC, CUCTEMa, HAYYHBIA (DaKT,
MPUHITUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, WCCIICOBAaHUE,
HaOJIIO/ICHUE, WU3MEPEHHE, SKCIEPUMEHT M JPYTuX), YHUBEpCaJIbHBIC
yueOHbIe JeNCTBUA (mo3HaBaTeIbHBIE, KOMMYHUKATUBHBIE,
peryJaTuBHbIE), obecrneunBarome GopMUpOBaHUE (PYHKIIMOHAIBHOM
I'PAaMOTHOCTH M COLMAIbHON KOMIETEHIMU O0y4YarOIIMXCs, CIIOCOOHOCTh
OoOy4Jarommxcsi  WCTHOJB30BaTh  OCBOCHHBIE  MEXIAUCITUIUTMHAPHEIE,



MHPOBO33PEHUYECKUE 3HAHUSI U YHUBEpCaJbHbIC y4eOHbIC JCUCTBUS B
ITI03HABATEJIbHOW U COLIUAJIBHON IPAKTHUKE.

MeranpeaMeTHble Pe3yibTaTbl OCBOEHHUS IMPOTPAMMBI CPEIHETO
oO1iero 00pa3oBaHusl IOJKHBI OTPaXaTh:

OBjaieHne YHUBEPCAJbHBIMU Y4YeOHBIMHM MO3HABATEJbHBIMHU
AeCTBUSIMM:

1) 6a30Bble JJOTHYECKHE TeHCTBUSA:

CaMOCTOATENbHO (HOPMYIUPOBaTh W aKTYaJU3UpPOBATH MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

WCIOJB30BaTh IMPU OCBOCHUM 3HAHUU NPUEMBI  JIOTUYECKOTO
MBINIUTCHUs ~ (aHanW3a,  CUHTE3a,  CpaBHEHWA,  Kiaccudukauy,
0000111eHNS ), paCKPhIBaTh CMBIC]T OMOJIOTHUECKUX TMTOHATUM (BBIIACTATH UX
XapaKTepHbIC TPU3HAKH, YCTAHABIUBATD CBSI3U C APYTUMU NOHITUSIMU);

ONpeNeNATh LeNd ACATENbHOCTH, 3a/laBasi MapaMeTpbl U KPUTEPUH
UX  JIOCTUXKEHHUSI,  COOTHOCUTH  pE3yJbTaThl  JCSATEIBHOCTH  C
MOCTaBJICHHBIMU 1EJISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKHUE MOHATUS JI1 00bICHEHUS (DaKTOB U
SIBJICHUW KUBOM IIPUPO/IbI,

CTPOUTH JIOTMYECKHE PaCCYyKIeHUSI (MHIYKTUBHbBIC, JETyKTHUBHBIE,
[0 AHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH M TPOTUBOPEYHS B
paccMaTpUBAEMBIX SBJICHHSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKITFOUCHNS,

OPUMEHSTh CXEMHO-MOJENbHbIE CpEeAcTBa ISl IPEICTaBIICHUS
CYILIECTBEHHBIX CBSI3¢d M OTHOUICHUH B HU3Y4YaeMbIX OHUOJOTHYECKUX
00bEKTaxX, a TakKe MPOTUBOPEUYUI pPa3HOrO pOJAa, BBISBICHHBIX B
Pa3TUIHBIX UHHOPMAITMOHHBIX HCTOYHUKAX;

pa3pabaThiBaTh IUIaH peEIICHUS MpoOJeMbl ¢ Yy4E€TOM aHaiIM3a
UMEIOIIUXCSl MaTEPUAIIbHBIX U HEMATEepUaIbHBIX PECYPCOB;

BHOCHUTh KOPPEKTUBBI B JNIESITEIBHOCTH, OLIECHUBATh COOTBETCTBHUE
PEe3yJbTATOB IIEJISIM, OLICHUBATH PUCKHU MOCTEJACTBUM I€SITENHHOCTH;

KOOPJIMHUPOBATh M BBINOJHATH pPabOTy B YCIOBHSX peajIbHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUJICHUE MPU PEIICHUH KU3ZHEHHBIX
npooeM.

2) 6a3oBble Mccaea0BaATEIbCKIE AeiiCTBHS:

BJaJ€Th HABBIKAMHM Y4YE€OHO-HUCCIEAOBATEIIbCKOM U  MPOEKTHOM
JESTENbHOCTH, HaBBIKAMHU pa3pelieHus Tpo0sieM, CHOCOOHOCThIO U
TOTOBHOCTBIO K CaMOCTOSTEJIbHOMY IOMCKY METOJOB pEHICHUS
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PAa3IMYHbIX METOJ0B MTO3HAHUS;



UCIIONIb30BaTh PA3IMYHBIE BHUABI JACATEIBHOCTH MO TMOJIYYCHHUIO
HOBOTO 3HAHUS, €r0 UHTEPIPETAINH, MPeoOpa30BaHUIO U MPUMEHEHHIO B
y4eOHBbIX CHUTyallUsiX, B TOM UYHCIE TMpPU CO3JAHUU YYEOHBIX U
COILIMAJIbHBIX MIPOEKTOB;

dbopMHUpOBaTh HAyYHBI THIT MBIIUICHUS, BIAJIETh HAYIHOU
TEPMUHOJIOTHEH, KITFOUEBBIMY MOHATHSIMU ¥ METOJIAMU;

cTaBUTh ¥  (opmyaupoBaTh  COOCTBEHHBIC  3aJaud B
00pa3oBaTeNbHOM IEITEILHOCTH U )KU3HEHHBIX CUTYAIIUsX;

BBISIBIISITh IPUYUHHO-CIICJICTBEHHBIE CBSI3U U aKTyaJIU3UPOBATH
3a/1ady, BBIJBUTATh THIOTE3y €€ perieHUs, HaXOAUTh apTyMEHTHI IS
JI0KA3aTebCTBA CBOMX YTBEPXKACHUH, 3a7]aBaTh MapaMeTPbl U KPUTCPUU
pelIeHUS;

aHAIM3UPOBATh MOJYYCHHBIE B XOJ€ PEIICHUS 3aJa4M Pe3yJIbTaThl,
KPUTHUYECKU OIIEHUBATh UX JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHE
B HOBBIX YCJIOBHSIX;

7aBaTh OIIEHKY HOBBIM CHTyaIlUsiM, OIICHHUBATh MPHUOOPETEHHBIN
OTIBIT;

OCYUIECTBJIATh IIEJICHANPABICHHBIA TOMCK TEpPeHOca CPEACTB H
CIIOCOOOB JICUCTBUS B TPOPECCUOHATILHYIO CPENY;

YMETh TEPEHOCHTHh 3HAHUS B IO3HABATEIBHYIO M IPAKTHUYECKYIO
001aCTH KU3HEACATCILHOCTH,

YMETh UHTETPUPOBATh 3HAHUS U3 PAa3HBIX IIPEIMETHBIX 00JIaCTeH;

BBIJIBUTaTh HOBBIC HJIEW, NpeajiaraTh OPUTHHAIbHBIC TMOIXOJbI U
pelIeHus, CTaBUTh MPOOIEMBI U 3aJ1a4H, TOMYCKAIOIINE allbTePHATUBHbBIC
pEIIeHUS.

3) pabora ¢ unpopmaunmeii:

OpUEHTHUPOBATHCS B PA3IUYHBIX MCTOYHHKAX MH(OpMaUU (TEKCTe
y4eOHOro mocoOus, HAayYHO-TIONMYJISPHON JHUTEpaType, OMOIOrMYeCKUxX
CIIOBapsAX W CIOPAaBOYHUKAX, KOMITBIOTEPHBIX 0a3ax JaHHBIX, B
WNurtepHete), aHanu3upoBaTh MH(POpPMAIMIO Pa3IMYHBIX BHAOB U (opm
NpE/ICTaBIICHUs, KPUTHUUYECKH OIICHMBaTh €€ JIOCTOBEPHOCTb W
HEMPOTUBOPEUYUBOCTD;

(GbopMyIUpPOBaTh 3amPOCHl M MPUMEHSATH Pa3IUIHBIC METOABI TPH
noucke W orbope Ouomornyeckoil wuHpoOpManru, HEOOXOAUMOHM IS
BBITIOJIHEHHUS YY€OHBIX 3a/1a4;

npuoOpeTaTh OTIBIT UCITI0JIb30BAHUS uH(pOPMaIMOHHO-
KOMMYHUKATHUBHBIX ~ TEXHOJOTHH,  COBEpPUICHCTBOBATH  KYJIbTYPY
AKTUBHOTO MCTIOJIb30BAHMSI PA3JIMYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OPMY MpPEICTaBICHUS
ounonoruueckoi mHpopmanuu (CXembl, TpaduKH, TUarpaMMbl, TaOJIHIIbI,
PUCYHKH U APYTOE);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MpHU padboTe C
Oounonoruueckoi mHGopMaIuel: TPUMEHATh XUMHYEcKHe, (pusndeckue u
MaTeMaTHUYeCKUe 3HAaKM MW CHUMBOJBL, (opmynsl, abOpeBuarypy,
HOMEHKJIaTypy,  HUCIOJb30BaThb U  MpeoOpa3oBhIBATh  3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJIATHOCTH;

BJAJeTh HaBbIKaMHM pacO3HaBaHUs M 3alUThl HH(POpMAaIUH,
nH(GOPMAIIMOHHON 0€30MaCHOCTH JTUYHOCTH.

Ognajnenue YHHUBeEpPCAJbHBIMHU KOMMYHUKATUBHBIMHU
NEeUCTBUAMMU:

1) oOmenme:

OCYILECTBIISITh KOMMYHUKAIlMM BO BceX c(epax >KU3HU, aKTUBHO
y4acTBOBaTh B JAHMANIOTE WM JUCKYCCHM IO CYIIECTBY OOCYXIaeMoit
TeMbl  (yMEHHME  3aJaBaTh  BOMPOCHI, BBICKA3BIBATh  CYXKJICHUS
OTHOCHUTEJILHO  BBINOJHEHMsI  IpeajgaraéMoil  3ajJadyd, Y4YUThIBATb
MHTEPECH] U COTIACOBAHHOCTD MO3ULUI IPYTUX YYaCTHUKOB AUAJIOTa WIN
JTIUCKYCCHH);

pacrmo3HaBaTh HeBepOadbHBIE CpPEACTBA OOIICHHSA, MOHUMATh
3HaYeHUE  COIMANBHBIX  3HAKOB, MPEANOCHUIOK  BO3HHUKHOBEHHS
KOHQUIMKTHBIX CUTyalluld, YMEThb CMsArdarb KOH(JIMKTBI U BECTHU
[IEPETOBOPBL;

BJIQ/IETh Pa3JIMYHBIMH CIIOCOOAMHU OOIICHHUS U B3aUMOJICHCTBUS,
NOHMMATh HAMEPEHUsA JPYTHX JIoJed, MPOSBIATh YBaXKUTEIbHOE
OTHOIIIEHHE K COOECeIHUKY U B KOPPEKTHOW (opme (opMyIupoBaTh
CBOM BO3paXECHMUS,;

pa3BEPHYTO W JIOTUYHO U3JaraTb CBOIO TOYKY 3pEHHS C
MCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMeCTHas AesITeJIbHOCTD:

INOHMMaTh U HCHOJB30BaTh IpPEUMYyLIECTBA KOMAHIHOM W
UHIMBUIyaJIbHOM palOOThl MpH PEUICHUH OMOJIOrMYECKON MpoOIJIEeMBI,
O00OCHOBBIBaTh ~ HEOOXOJUMOCTb MPUMEHEHHUS TPYNIOBBIX  (opM
B3aUMOJICHCTBUS IPHU PELICHUHU YUEOHOU 3a1a4u;

BbIOMpaTh TEMATHUKy M METOJbl COBMECTHBIX AECUCTBUN C y4ETOM
OOIIMX MHTEPECOB U BO3MOXKHOCTEH KaX/10T0 4jieHa KOJIJIEKTHBA,;

NPUHUMATh LEIH COBMECTHOW JEATEIbHOCTH, OPraHU30BBIBaTh U
KOOPJAUHHUPOBATh JEUCTBUSA MO €€ JOCTH)KCHHMIO: COCTaBJATH ILJIaH



JNEUCTBUM, pacnpeAcyisTb POJAM C YYETOM MHEHHU YYaCTHUKOB,
00CYXIaTh Pe3yIbTaThl COBMECTHON paOOTHI;

OLICHMBATh KAa4eCTBO CBOETO BKJIAJa M KaXJOr0 y4aCTHUKA
KOMAaH/Ibl B OOIIMI pe3ysbTaT Mo pa3pad0TaHHBIM KPUTEPHSIM;

MpeIIaraTb HOBBIE MPOEKTHI, OLICHUBATh UJEH C MO3UIIMA HOBU3HBI,
OPUTUHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh  TMO3UTUBHOE  CTPATETHUYECKOE  IIOBEACHHUE B
Pa3IMYHBIX CHUTYallUsSX, MPOSBISATH TBOPUECTBO M BOOOpa’keHUE, ObITh
VWHULIMATUBHBIM.

OBJaieHne YHUBEPCATBHBIMY PEryJISSTUBHBIMU €iiCTBUSAAMM:

1) camoopranuszanmus:

UCIOJIb30BaTh OUOJIOTUYECKUE 3HAHUS JUISI BBISBICHUS MPOOJIEM U
UX pEelICHUS B )KU3HEHHBIX U YUYCOHBIX CUTYaAIUSX;

BbIOMpAaTh HA OCHOBE OHOJIOTMYECKUX 3HAHWM LIE€NeBbIE W
CMBICJIOBBIE YCTAHOBKH B CBOMX JECUCTBUSX Y MOCTYNKaX IO OTHOLICHUIO
K )KMBOW MPUPOJIE, CBOEMY 3J0POBBIO U 3I0POBbIO OKPYKAIOIINX;

CaMOCTOSITEJIbHO OCYILECTBJIATh IO3HABATENbHYIO JEATEIIbHOCTD,
BBISIBIISITH MPOOJIEMBI, CTABUTH U (POPMYIIUPOBATH COOCTBEHHBIE 3a/1a4U B
00pa3oBaTeNbHOMN IEITEILHOCTH U )KU3HEHHBIX CUTYAIIUsX;

CaMOCTOSITENIbHO COCTaBJISITh IUIAH PEIICHUS MPOOJIEMBbI C y4ETOM
HMMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BO3MOXXHOCTEN U MPEANOYTECHUN;

JABAaTh OLICHKY HOBBIM CUTYallUsIM;

paclIMpsiTh paMKd Y4YeOHOro TMpeaMeTra Ha OCHOBE JIMYHBIX
MPEANOYTCHUM;

7enaTh OCO3HAHHBIA BBIOOpP, AapPryMEHTHpPOBATh €ro, OpaTth
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBAaTh  (DOPMHPOBAHUIO W  TPOSBICHHUIO  ITHPOKOM
SPYIULIMU B Pa3HbIX OOJACTAX 3HAHUM, MOCTOSHHO TMOBBIIIATH CBOWU
00pa3oBaTeNbHbIN U KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb:

aBaThb OIIEHKY HOBBIM CHUTyalUsM, BHOCHUTb KOPPEKTHUBBI B
NEATENbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISM;

BIIQJICTh HABBIKAMHU ITO3HABATEILHON pPEQIIEKCUU KaK OCO3HAHHS
COBEPIIAEMBIX ICVCTBUN U MBICIUTEIIBHBIX MTPOLIECCOB, UX PE3YIHTATOB U
OCHOBAaHM, MCMOJIb30BATh MPUEMBI PEPIICKCUU ISl OLICHKU CUTYalluH,
BbIOOpA BEPHOT'O PELICHUS;



YMETh OLIECHUBATh PUCKUA U CBOEBPEMEHHO NPUHUMATh PELICHUS I10
UX CHH)KECHHIO;

OPUHMMATh MOTUBBI M apryMEHThl JApYyrUX IpU aHAJIU3e
pE3yJIbTAaTOB JIEATENBHOCTH;

3) npuHATHE ce0HA M APYTUX:

MIPUHUMATh ce0s1, IOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTHBBI W apryMEeHThl JPYrMX I@IpU aHAIU3E
pE3yJIbTAaTOB JIEATENBHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JIPYTUX HA OLIUOKY;

pa3BUBAaTh CIOCOOHOCTh TOHMMATh MHpP C TO3UIUH APYTrOro
4eJI0OBEKA.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbTaThl 0OcBoeHUs nporpamMmmbl COO no 6uosioruu
Ha 60a30BOM ypOBHE BKIIIOUAIOT crienuduueckue s yueOHOro mpeameTa
«buonorus» HayyHble 3HaHHA, YMEHHS M CHOCOOBI JEUCTBUI 1O
OCBOCHHIO, HWHTEpIpPETallu U MpeoO0pa30BaHUI0 3HAHUM, BUJbI
JESATENBHOCTU 1O MOJYYEHUIO HOBOT'O 3HAHUSI U NMPUMEHEHUIO 3HAHUM B
pPa3IUYHBIX YYEOHBIX CHUTYyallMsIX, a TAaKXE B pPEabHBIX >XU3HEHHBIX
CUTyalMsX, CBSI3aHHBIX ¢ Owosorueil. B mporpamme mnpeamMeTHbIC
pe3yNbTaThl MPEICTaBICHBI IO TOaM 00yUYEHUSI.

[IpenMeTHble  pe3ysbTaThl  OCBOCHUS ~ Y4E€OHOTO  MpeaMeTa
«buonorus» ¢ 10 knacce NOIKHBI OTPAXKATD:

c(hOpPMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTUU B CHCTEME
HAy4YHOTO 3HAHHS €CTECTBCHHBIX HAYK, B (DOPMUPOBAHUHN COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA U HAYYHOIO MHUPOBO33PEHUS, O
BKJIQJ€ POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonorud, (QYHKIUOHAIBHOW TPAMOTHOCTH 4YEJOBEKa JJiA pPEIICHUS
KU3HEHHBIX 337124,

YMEHHE PAaCKpbhIBaTh COJIEpKAHUE OHOJOTMUYECKUX TEPMUHOB U
MOHSTUHN: KU3Hb, KJIETKA, OpraHu3M, MeTrabonmm3M (0OOMEH BEIIeCTB U
NpEeBpalllEHUE DSHEPruM), TOMeOocTa3 (caMOperyisnus), YpOBHEBas
OpraHu3alus KUBBIX CHUCTEM, CaMOBOCIPOU3BEICHUE (PEmpOayKIus),
HACJIeICTBEHHOCTb, U3MEHUYUBOCTb, POCT U Pa3BUTHE;

YyMEHHME  u3JlaraTb  OuoJoruyeckue  Teopuu  (KIEeTOYHas,
XpPOMOCOMHAs, MYTAIlMOHHAsi, IIEHTpajdbHas JO0rMa MOJICKYJISIPHOU
ouosiorun), 3akonbl (I'. Mengens, T. Moprana, H. 1. BaBunoa) u



ydyeHus (0 LEHTpax MHOrooOpasusi U MPOUCXOKACHUS KYJIbTYPHBIX
pactenuii H. M. BaBuiioa), onpenensiTe rpaHUlbl UX NPUMEHHUMOCTH K
’KUBBIM CUCTEMAM,;

YMEHHME BIJIAJIETh METOJAaMU HAyYHOrO TIO3HAHHUA B OHOJIOTHHU:
HAOJIOJICHUE W OMNHUCAHHE >KUBBIX CHCTEM, TNPOIECCOB M SBICHUIA,
OpraHm3anusi U  MpOBEJIEHUE  OWOJIOTUYECKOTO  IKCIEPUMEHTA,
BBIJIBI)KEHUE TUIOTE3HI, BBISIBJICHHE 3aBHCHUMOCTH MEXITY
UCCIIClyEMbIMU BEJIMYMHAMH, OOBSICHEHUE IIOJIyYEHHBIX PE3YyJbTaTOB,
UCIOJIb30BAaHHBIX HAyYHbIX MOHATUN, TEOPUN U 3aKOHOB, YMEHUE JI€NaTh
BBIBOJIbI HA OCHOBAHUH TIOJyYEHHBIX PE3yJIbTaTOB;

YMEHHE BBICNATh CYIIECTBEHHbIE MPU3HAKH BHUPYCOB, KIETOK
OPOKapUOT U  JYKapuOT, OJHOKJIETOYHBIX W  MHOTOKJIETOYHBIX
OpPraHU3MOB, 0COOEHHOCTHU MPOLIECCOB: 0OMEHA BEILIECTB U MPEBPAILECHUS
SHEPruM B KJIETKE, (POTOCHUHTE3a, IJIACTUYECKOTO U 3HEPreTUYECKOrO
oOMeHa, XeMOCHHTE3a, MUTO03a, ME03a, OTI0I0TBOPEHUS, PA3MHOKECHHUS,
WHJVBUTyJIbHOIO PAa3BUTHUS OpraHu3Ma (OHTOTEHE3);

YMEHHME TPUMEHATh IIOJyYEHHBbIE 3HaHWs [ OOBSCHEHUS
OMOJIOrMYECKUX MPOLECCOB M SIBICHUM, JUISl NPUHATHS NPAKTUYECKUX
pElIeHN B MOBCEIHEBHOM JKHU3HM C 1I€JIbI0 oOecredeHus: 0€e30nacHOCTH
CBOETO 3[IOPOBBSI U 37J0POBBSI OKPYKAIOLIUX JIIOJIEH, COOMIOEHUSI HOPM
IPaMOTHOTO TOBEJCHUS B OKPY’KAOIIEH MPUPOAHON cpesie, MOHUMaHHe
HEOOXOAMMOCTH HCIOJIb30BAaHUS TOCTHKEHUN COBPEMEHHON OMOJIOTUU U
OMOTEXHOJIOTUH U1 PallMOHAIBHOIO IPUPOIOIOIb30BaAHUS;

YMEHHE pellaTh 3JEMEHTApHBIE T€HETUYECKUE 3a/ladyll Ha MOHO- U
IUTUOPUIHOE CKpEIIMBAaHUE, CIEMJICHHOE HAacleOBaHUE, COCTAaBIAThH
CXEMbl ~ MOHOTHMOpPHIHOIO  CKpEIMBaHWsA A TNPEICKa3aHus
HacJIeJJOBaHUsI IPU3HAKOB y OPraHU3MOB;

yMEHHE BBINOJHATh JaOOpaTOpHbIE W MPAKTUYECKUE pPadOTHI,
coOmoaTh mpaBwia mpu pabore ¢ y4eOHbBIM H  J1aOOpaTOPHBIM
000py10BaHUEM;

YMEHHE KPUTUYECKHU OLIEHUBATh U UHTEPIIPETUPOBATh HHPOPMALIUIO
OMOJIOrMUYECKOI0 COJIEPKaHus, BKIIOYAIOUIYIO [ICEBJOHAYYHbIE 3HAHUS U3
pa3IMYHBIX HCTOYHUKOB (CpeJCTBa MaccOBOM HH(pOpMAIUHU, HAyYHO-
NOMyJISIPHbIE  MaTepuajbl), ATHYECKHE  AacCleKThl  COBPEMEHHBIX
UCCIIEJOBAaHUM B OMOJIOTUH, METULIMHE, ONOTEXHOJIOTUY;

YMEHHME CO3/1aBaTb COOCTBEHHbIE IIMCBMEHHBIE M  YCTHbBIE
cooOImieHus, 00001Ias OHOJOrMYecKyr0 HHGOPMAIIUI0 M3 HECKOJIBKHX
MCTOYHUKOB, TPAMOTHO MCIIOJIb30BaTh MOHSITUIHBIN anmapar OHOJIOTHH.



[IpenMeTHble  pe3ysbTaThl  OCBOCHUS ~ Y4€OHOTO  MpeaMeTa
«buonorus» ¢ 11 Knacce NOMKHBI OTPaKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE U POJIM OMOJOTUU B CHCTEME
HAy4YHOT'O 3HAHUSI €CTECTBEHHBIX HayK, B (DOPMHUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA U HAYYHOIO MHUPOBO33PEHUS, O
BKJIQJ€ POCCHUUCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Oouonorny, (QYHKIIMOHATHHOW TPAMOTHOCTH 4YEJIOBEKA I PEIICHUS
KU3HEHHBIX 337124,

YMEHHUE PACKphIBaTh COJIEp)KaHHEe OHOJIOTHYECKUX TEPMHHOB H
MOHSATUHN: B, TOMYJAIUs, TeHOMOHI, SBOJIONUS, IBWKYIIAC CHIIBI
(dakTopsr) ABOJIIOLINH, MPUCIIOCOOJICHHOCTh OpraHu3MOB,
BUI000pa30BaHue, dKOJoruyeckue (akTopbl, SIKOCUCTEMA, MPOAYLIEHTHI,
KOHCYMEHTBI, PEAYLEHTBI, LeNU NUTaHUs, IKOJOTHYecKas MupamMuia,
ouoreolieHo3, ouocdepa;

YMEHHE H3JaraTh OMOJIOTUYECKHE TEOPUU (PBOJIOIMOHHAS TEOPUS
Y. JlapBuHa, CHUHTETHYECKass TEOpPUS DBOJIOLMH), 3aKOHBl H
3aKOHOMEpHOCTH (3apozpiieBoro cxojctsa K. M. bapa, uepenoBanus
TJIaBHBIX HarpasieHuil u nmyteit sBomornuu A. H. CeBepiioBa, ydeHus o
ouochepe B. . Bepnanckoro), onpeaenars rpaHullbl UX TPUMEHUMOCTH
K JKHBBIM CUCTEMAaM;

YMEHHME BIIaJIeTh METOJaMU HAy4YHOTO I[O3HAHUA B OHOJOTHUH:
HAOJIIO/ICHUE W OINKCAaHHUE >KUBBIX CHUCTEM, IPOIECCOB U SBJICHUM,
opraHuzanuss ¥  TpPOBEJEHHE  OHOJIOTMYECKOTrO  DKCIIEPUMEHTA,
BBIJIB)KCHUE TUTIOTE3HI, BBISIBJICHUE 3aBUCUMOCTH MEKTY
UCCIIETyEMBIMU BEIMYMHAMU, OOBSICHEHUE IOJTYYEHHBIX PE3YJIbTaTOB,
UCIOJIb30BAaHHBIX HAYYHBIX MOHATHI, TEOPUl U 3aKOHOB, YMEHHE J€aTh
BBIBO/Ibl HA OCHOBAHHH TOJTYYEHHBIX PE3YJIbTATOB;

YMEHHE  BBIIENATh  CYHIECTBEHHbIE  MPHU3HAKU  CTPOCHUS
OMOJIOTUYECKNX  OOBEKTOB:  BHUAOB,  TOMYJSAIUNA, MPOMYIEHTOB,
KOHCYMEHTOB, PEAYLIEHTOB, OMOT€OLIEHO30B U IKOCUCTEM, OCOOEHHOCTH
IPOLIECCOB: HACIEJCTBEHHONM W3MEHUYMBOCTH, E€CTECTBEHHOI'O0 OTOOpa,
BUJI000pa30BaHus,  MPUCIIOCOOJIEHHOCTH  OPraHu3MOB,  JEUCTBUS
HKOJIOTHYECKUX (PAKTOPOB HA OPTaHU3MBI, TIEPEHOCA BEIIECTB M MOTOKA
SHEPrUU B SKOCHCTEMAaX, AHTPOMOTCHHBIX M3MEHEHUU B 3KOCHUCTEMAaX
CBOEH MECTHOCTH, KPYyTrOBOPOTa BEIIECTB U OMOr€OXUMHUYECKHUX LIUKIIOB B
ouocdepe;

YMEHUE TMPUMEHATh T[OJyYEHHbIE 3HAHUS JUIsi OOBSICHEHMS
OMOJIOTUYECKUX TPOIIECCOB W SBJIICHHUM, NJIS MPUHATUS TPAKTUICCKUX



pelleHri B MOBCETHEBHOM JKU3HM C IIENIbI0 oOecreueHus: 6€30MacHOCTH
CBOETO 370POBbS M 3JI0POBBSI OKPYKAIOITUX JIOACH, COOIONCHHSI HOPM
IPaMOTHOTO TOBEJICHUS B OKpYXKalollel MPUPOHON cpeje, TOHUMaHue
HEOOXOIUMOCTH HCIOJIb30BaHUSl JOCTHKEHUN COBPEMEHHOM OMOJIOrHH
JUTSL palliOHAIBHOTO MPUPOIOTIONE30BAHMS;

YMEHHUE peliaTh dJIEMEHTapHbIC OMOJIOTHIECKUE 3a/1a9l, COCTABIIATh
CXEMBI IIEpeHOCca BEUIECTB U SHEPTUHU B SKOCUCTEMAaX (I[ENU MUTAHUsA);

YMEHUE BBINOJIHATh JIaDOpAaTOpPHBIE M TMPAKTHYECKUE padoTHI,
cobmoaaTh MpaBwia Ipd paboTe ¢ y4eOHBIM U  J1TaGOPATOPHBIM
000py10BaHUEM;

YMEHUE KPUTUYECKH OICHUBATh M HHTEPIIPETUPOBATH HHPOPMAITHIO
OMOJIOTUYECKOTO COACPIKAHUS, BKIIOYAIONTYIO TICEBOHAYYHbIC 3HAHUS U3
Pa3IMYHBIX HCTOYHHUKOB (CpElICTBA MacCOBOW HMH(pOpMALUM, HAYYHO-
NOMYJISIPHBIE MaTEpHUaJIbl), pacCMAaTPUBATh TJIOOAIbHBIE YKOJIOTHUYECKHE
mpoOJeMbl COBPEMEHHOCTH, (OPMHUPOBATH TIO OTHOIICHHIO K HHUM
COOCTBEHHYIO MO3UIINIO;

YMEHUE CO3/1aBaTh COOCTBEHHbIE TTUCBMEHHBIE M  YCTHBIC
cooOmieHus, 00001Ias OHOJOrMYecKyr0 HHGOPMAIIUI0 M3 HECKOJIBKHX
MCTOYHUKOB, FPAMOTHO MCIOJIb30BaTh MOHSITUMHBIN anmnapaT OUOJIOTUH.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KosamnuecTBo yacoB JIeKTPOHHbIE
HanMeHoBaHHe pa3aeioB H TeM nudpoBLIe
Ne ni/m P Konrpoabn | IIpakTnueck (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTe/bHbIE
ble padoThl ue padoThI
pecypchl
bu6mmoreka [IOK
1 b 2 0.5
HOJIOTA Kak HayKa https://m.edsoo.ru/7f41¢292
2 JKuBBIe cuCTEMBI U UX OpraHu3aIus 1 bubmorexa HOK
p H https://m.edsoo.ru/7141¢292
3 XHUMHUYECKHUH COCTaB U CTPOECHHUE KIIETKHU 8 1 bubnnorexa [IOK
p https://m.edsoo.ru/7f41¢292
bu6nmoreka [JOK
4 XK
HMBHEACATEIBHOCTL KICTH 6 https://m.edsoo.ru/7f41¢292
5 Pa3zMHOkeHUE 1 HHAMBUIYATHEHOE 5 1 bubnmnorexa [JOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢292
6 HacnencrBeHHOCTS M U3MEHUNBOCTD g 15 bu6mmoreka [IOK
OpPraHUu3MOB ' https://m.edsoo.ru/7f41¢292
7 Ceneknust opraHu3mMoB. OCHOBBI 3 bubnuotexa [IOK
OMOTEXHOIOTHHU https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
8 P 1
C3CPBHOC BpEMA https://m.edsoo.ru/7f41¢292
OBIIEE KOJIMYECTBO YACOB I10 34 0 4

I[TPOTPAMME




11 KIIACC

KosamnuecTBo yacoB DJIeKTPOHHBIE
HaunMeHnoBaHue pa3iesioB H TeM nuppoBbIe
Ne n/m P Kontpoasn | IIpakTHyeck (g )
NMPOrpamMMbl Bceero o0pa3oBaTte/ibHbIE
ble padoThl ue padoThbl
pecypcsl
bu6mmoreka [IOK
1 1
IBOTONHOHHAS GHONOTHS ? https://m.edsoo.ru/7f41cc74
) Bo3HukHOBEHHME U pa3BUTHE KU3HU HA 9 0.5 bubnmnoreka [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl U OKpY’Karomas cpeia 5 1 bubmorexa HOK
p Py Ratomas cpelt https://m.edsoo.ru/7f41cc74
4 Coo0miecTBa U AKOJOTHIECKUE 9 bubmuorexa [JOK
CUCTEMBI https://m.edsoo.ru/7f41cc74
bubmmoreka [IOK
2
> Pesepsroe Bpews https://m.edsoo.ru/7f41cc74
OBHIEE KOJIMYECTBO YACOB I10 34 0 )5

I[TPOT'PAMME







ITOYPOYHOE INTAHUPOBAHUME

10 KJIACC
KosamnuecTBo yacoB JIeKTPOHHbIE
Jlara
Ne Kontpoa | IlpakTuue uuppospie
Tema ypoxka usyue
n/n Bcero bHbIE CKHe — 06pa3OBaTeJn,m,1e
padoThI padoThbI pecypchl
bu6nuoreka [JOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Metoabl TO3HAHUS )KUBOW MTPUPOIBL.
[TpakTrueckas padora Ne 1
2 «&cnonwommlje a3JIUYHBIX METOJIOB 1 0.5 bromorexa OK
P A ) https://m.eds00.1u/863e6122
P U3YYCHUH OMOTOTHYECKUX
O00BEKTOB
3 buonornueckue cucremsl, NpoOLECCH U | bubnuorexa [JOK
UX U3y4YEHHE https://m.edsoo.ru/863e6564
4 XuMU4YecKuil cocTaB KieTku. Boga u 1 bubmuoreka [JOK
MHUHEpAJIbHEIE COIIU https://m.edsoo.ru/863e674¢
bu6mmoreka [IOK
5 benku. CocTaB u cTpoeHue OeIKoB 1
P https://m.edsoo0.ru/863e6b72
®depMeHThl — OMOJIOTHYECKHE
KatanuzaTopsl. JlaboparopHas padota
P patop pv bubmuoreka [JOK
6 Ne 1 «M3yuenue kaTanuTu4ecKou 1 0.5

AKTUBHOCTH (l)epMeHTOB (Ha IpuMepe
aMHJI1a3bl UJIN KaTaJ'Ia3LI)»

https://m.edsoo.ru/863e6b72




bu6nunorexa [JOK

MaTpuiIHOIr0 CMHTE3a

7 v I
TJICBOMBL. SR https://m.eds00.ru/863e6870
bu6nmmorekxa [JOK
8 H .ATO
YJICHHOBBIC KHCITOTE! https://m.edsoo.ru/863e6d5¢
9 HcTopus u MeToabl U3y4eHHUs KIIETKH. bu6nuoreka [IOK
Kierounas teopus https://m.edsoo.ru/863e6e88
10 Kierka xak neocTHas )KuBasg cucTeMa
CrtpoeHue 2yKapuOTHYECKON KIIETKH.
Jlabopartopnast pabota Ne 2 «3yueHue
. bu6nmmoreka [JOK
CTPOEHUS KJIETOK PACTEHUH,
11 N — 0.5 https://m.eds00.ru/863e6ff0
0 » TPHOO p ol https://m.eds00.ru/863¢e716¢
MHUKPOCKOIIOM Ha TOTOBBIX
MHUKpOIIpenaparax u ux OIUCaAHHUE)
bu6nuoreka [JOK
12 06 o
MCH BEIICCTB M METABOTIM https://m.eds00.ru/863e766¢
bu6nuoreka [JOK
13 dorocuHTE3. XEMOCHHTES
TOCHHT MOCHHT https://m.eds00.ru/863e7¢98
bu6mmoteka [IOK
14 DHepreTHYeCKu 0OMEH
p https://m.edsoo.ru/863e7aae
JKuzHeHHbIN MK KIeTKU. [leneHue
KJeTku. Muto3. JIlaboparopnas pabota
15 Ne 3 «HaOmroieHre MUTO3a B KJIETKAX 0.5 bubnnorexa [IOK
- ) https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JTyKa Ha TOTOBBIX
MHUKpOIpenaparax»
16 buocunTes 6enka. Peakius bu6nuoreka [JOK

https://m.eds00.ru/863e796¢




bu6nunorexa [JOK

1 T —
7 PaHCILHA OuocuHTes berka https://m.eds00.ru/863¢e796¢
18 Hexnerounsle ¢popMbl )KU3HU — bubnnoreka [JOK
BHUPYCBI https://m.eds0o0.ru/863¢7540
bu6nmoreka [JOK
19 @OpMBI pa3MHOKEHHUS OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e
bu6mmoteka [IOK
20 Meii
eHos https://m.edsoo.ru/863e7f4a
OO0pazoBaHue U pa3BUTHE MOJIOBBIX
KJIeTOK. OII0I0TBOPEHHE.
bu6mmoteka [IOK
21 J1a6 6ota Ne 4 «1 0.5
abopaTopHai pabota (yRerme https://m.edsoo.ru/863e81b6
CTPOEHHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpOIpenaparax»
” WNHnuBuayansHOE pa3BUTHE bubnnoreka [JOK
OpraHu3MOB https://m.edsoo.ru/863e8436
” I'enetnka — Hayka o bubnnoreka [IOK
HACJICACTBEHHOCTH M M3MEHUYHNBOCTH https://m.edso00.ru/863e8612
3aKOHOMEPHOCTH HACIIEOBaHUS
24 MPU3HAKOB. MOHOTHOpHUTHOE bubmmorexa [TOK
P ] pra https://m.eds00.ru/863e¢8878
CKpEIIUBaHNE
UTUOPUIHOE CKpEIIMBaHKEe. 3aKOH
25 ﬁezamin?aoro H&E:HI: OBaHUS bubmmorexa [IOK
s https://m.edsoo.ru/863e89a4
MIPU3HAKOB
26 CueneHHoe Hacleq0BaHUE TPU3HAKOB. 0.5 bubnnoreka [JOK

Jlabopartopnast pabota Ne 5 «3yueHue

https://m.eds00.ru/863e8c60




pe3yabTaTOB MOHOTHOPHTHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS Y
Apo30(UIIBl Ha TOTOBBIX
MHUKpOIpenapaTax»

I'enetuka nona. Hacneqgosanue

bu6mmoreka [IOK

27 MPU3HAKOB, CLETUIEHHBIX C [OJIOM https://m.edsoo0.ru/863e8c60
N3menunBocTs. Henacnencreennas
M3MEHYUBOCTH. JJabopaTopHas pabota

)8 No 6. U3yuenne MoaupuKaimoHHOMN 0.5 bubmuorexa [JOK
M3MEHYHUBOCTH, ITIOCTPOCHUE https://m.edsoo.ru/863e8efe
BapHallMOHHOTO psila U BApUALlMOHHON
KpHUBOWD»

HacnencTBeHHass H3MEHYUBOCTD.

29 JlaGopatopHnas pabota Ne 7. «AHanu3 0.5 bubnnoreka [IOK
MyTaluil y 1po30¢uiibl Ha TOTOBBIX https://m.edsoo.ru/863e8efe
MHUKpOIIpenaparax»

bu6mmoreka [IOK

30 P'enerika uenosexa https://m.edsoo.ru/863e8d78
PezepHblil ypok. O0o01IeHNE 110 TEME

31 «HacnencTBeHHOCTh U N3MEHUMBOCTD
OpPraHHU3MOB»

32 Cenexuus Kak HayKa U IPOLECC bubmmorexa LIOK

https://m.edsoo.ru/863e9214

1 MeTtoabl U JOCTUKEHUS CEJIEKIIUHU bu6mmoteka [IOK
pPacTeHUH U KUBOTHBIX https://m.edsoo.ru/863e9214

34 buorexHoorus kak orpacib bub6nuorexa [IOK




IMPpOU3BOACTBA

https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

34




11 KIIACC

KosanuecTBo yacos 1 JIeKTPOHHbIE
ara
Ne Konrpoa | Ilpakruue uuppospie
Tema ypoka usy4ve
n/n Bcero bHbIE CKHe — 06pa3OBaTeJn,m,1e
padoThl padoThI pecypcebl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmorexa HOK
. A ya https://m.edsoo.ru/863ea20e
) Hcropus pa3BuTHA NpecTaBiIeHut 00 | bubnnoreka [JOK
HBOJIIOLIUN https://m.edso00.ru/863¢9570
bu6mmoteka [IOK
3 M 1
HKPOSBOIOMI https://m.edsoo.ru/863e9cle
[Tonynauus Kak s3neMeHTapHas
€AVHUIA BUJA U SBOJIOLINH.
4 Jlaboparopnas pabota Ne 1 1 0.5 bubnmorexa [IOK
patopHai p B ' https://m.eds00.ru/863e99¢6
«CpaBHEHHE BHJIOB I10
MOP(}OIOrHIecKOMy KPUTEPHIO»
5 JBroKymye cuisl (3J1IEMEHTapHbIE 1 bubnnoreka [JOK
(bakTOpBbl) 3BOJIIOLIUU https://m.edsoo.ru/863e9da4
bu6nuoreka [JOK
6 E i 1
CTCCTBEHHBII OTOOP H €ro opME! https://m.edsoo.ru/863e9ed0
Pesynbrarsl 3BoMOIMY:
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB U
bu6mmoreka [IOK
7 Bus000pa3oBanue. JlaboparopHas 1 0.5

paborta Ne 2 «Onucanue
MPHUCIIOCOOJICHHOCTH OpraHu3Ma u eé

https://m.edsoo.ru/863e9fde




OTHOCHUTCIILHOT'O XapaKTepa»

«BO3HUKHOBEHHE U Pa3BUTHC ) XKU3HU HA

8 HamnpaBnenus u myTu MaKpo3BOJIOIIIHI bubmorexa OK
P vt P https://m.edsoo.ru/863e9cle
9 HeobOpatumocts 3BOIIONINH
10 HcTopus xu3Hu Ha 3emiie U METOAbI €€
W3y4YeHUS
1 I'nnoressl NPOUCXOKACHUS KU3HU Ha bubnnoreka [IOK
3emiie https://m.edsoo.ru/863ea5a6b
12 PazButue xu3Hu Ha 3emiie 1o spam u bubnnoreka [JOK
nepuoaam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIbl YBOJIIOIIUN
PacCTUTENBHOTO U )KUBOTHOT'O MUPA.
13 [IpakTuueckas padora Ne 1 «3yuenue 0.5 Brbmmorexa LIOK
p p - zlq ' https://m.edsoo.ru/863ea8bc
HCKOIIA€MBbIX OCTATKOB PACTEHHU U
KUBOTHBIX B KOJUIEKLIUSIX)»
14 CoBpeMeHHasl cucTeMa OpraHu4ecKoro bubnmnoreka [JOK
Mupa https://m.edsoo.ru/863ea48¢e
15 DBOJTIOIHS YelIoBeKa (aHTPOTIOTEHE?) bubmmorexa [TOK
P https://m.edsoo.ru/863eac2c
16 JBroxymue cuibl (pakTopsl) bubnnoreka [JOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIUM SBOJIIOLIUU YEIOBEKA
13 UYenoseyeckue pacsl U IPUPOIHBIE bubmuorexa [JOK
ajarnTalyy 9yeiaoBeKa https://m.edsoo.ru/863eaea2
19 PesepBHblil ypok. O60011eHNE 11O TEME




3emie»

20 DKOJIoTHus KaK HayKa
71 Cpenpl 0OMTaHUS U SKOJIOTHYECKHE bubnnoreka [IOK
(bakTopsl https://m.edsoo.ru/863eafec
AbuoTtnueckue HhakToOpHl.
JlaGopatopHnas pabora Ne 3.
«Mopdodomnoruueckue 0COOEHHOCTH
. bubnuoreka [JOK
22 pacTeHuil U3 pa3HbIX MECT OOUTaAHUS. 0.5
https://m.edsoo.ru/863eb10e
JlaGopatopHnas paborta Ne 4. «Baustaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»
bu6nmmorekxa [JOK
23 buornueckue gakropsl
¢ P https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTePUCTUKU
24 nomyisiiuu. [Ipaktudeckas padora Ne 2 0.5
«[Tomcu€Tt TIIOTHOCTH TOITYJISIIHIA '
pa3HBIX BUJOB PACTEHHIN»
bu6nuoreka [JOK
25 Coo01ecTBa OpraHu3MoB — OHOLIEHO3
B P t https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKHE CHCTEMBI bubmuoreka [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHbIE MIOKA3aTeNIN IKOCUCTEMBI.
27 Okojyornueckue nmupamMuasl. CBoiicTBa bubnnorexa [IOK
P ' https://m.edsoo.ru/863eb5fa
skocucreM. Cykueccust
28 IIpupoaHBIE S3KOCUCTEMBI
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI




30 buocdepa — rimobanbHas 3xocucTeMa | bubnnoreka [IOK
3emun https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS | bubnmnoreka [JOK
ouochepsl https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B 6uocdepe 3eminu 1

1 CocyiiecTBoBaHUE TPUPOBI U | bubnuorexa [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBubIil ypok. O60011IEHUE TEMBI

34 «Coo0111ecTBa M 3KOJIOTUYECKHE 1
CUCTEMBD»
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I[TPOT'PAMME







IMPOBEPSEMBIE TPEEOBAHUS K PE3YJILTATAM
OCBOEHHUS OCHOBHOM OBPA30OBATEJBHOM
IMPOI'PAMMBI

10 KJIACC

Kon
nposepsi
eMoro
pe3yJbT
ara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa30oBaTeILHON MPOrPaMMBbI CpelHero o01ero o0pa3oBanusi

ChopMupoBaHHOCTb 3HAHUH O MECTE U POJIM OMOJIOTHH B CHCTEME
Hay4HOTO 3HAHUSA €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOT'O
MHUPOBO33PEHUS; O BKJIAZEC POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OMONOIUHU; (PYHKIIMOHAIBLHOW I'PaMOTHOCTH

YCJIOBCKA I PCIICHUA JKU3HCHHBIX 3a/1a4

VYMeHue pacKpbiBaTh COJCpPKAHUE OHMOJIOTMYECKUX TEPMHHOB U
TIOHSATHI: JKU3HB, KIIETKA, OPTaHU3M; METa00JI13M (0OMEH BEIECTB
W TIpeBpallleHHEe DJHEPruu), ToMeocTa3  (caMOperysus),
YpOBHEBAasi OPTaHU3AIMS KUBBIX CHCTEM, CaMOBOCIIPOM3BEIACHHE
(perpoyKimsi), HACIEACTBEHHOCTh, HM3MEHYMBOCTh, POCT H

Pa3BUTHE

YMmenue  uznaratb  OMOJOTMYECKHE  TEOpUH  (KIETOYHAs,
XpPOMOCOMHas1, MyTaninoHHas ), 3akonbl (I'. Menpaens, T. Moprana,
H.. BaBunmoBa) u y4eHus (0 LEHTpax MHOTOOOpazus u
IPOUCXOXKAECHNUA KyJIbTypHBIX pacreHuit H.M. Basunosa),

OIpCACIIATh 'PAaHUIBI UX IPUMCHHUMOCTHU K )KHMBBIM CUCTEMaM

YMeHue BiaJeTh METOJAAaMH HAay4YHOrO MO3HaHUS B OWOJOTHU
(HaOJr0/ICHNE M ONMCAHUE KUBBIX CHUCTEM, IMPOIECCOB M SBIICHUI;
OpraHm3aiys W MPOBEICHUE OHOJIOTHYECKOTO JKCIICPUMEHTA,
BBIJIBUKEHUE THUIIOTE3bl; BBISABICHUE 3aBUCUMOCTH  MEXKIY
UCCIIeyEMbIMU BEJIMYMHAMH, 00BsICHEHHE MOJIy4eHHBIX
pE3yNIbTAaTOB, HCIOJIb30BAaHHBIX HAYYHBIX IIOHATHHA, TEOPUH U
3aKOHOB; YMEHME JeJaTh BBIBOJbl HAa OCHOBAHHUM IOJIYYEHHBIX

pe3yJIbTaToB)

YMeHHE BBIIEIATh CYILECTBEHHBIC IPU3HAKM BHUPYCOB, KIIETOK




MPOKAPUOT M DYKAPUOT, OIAHOKIETOYHBIX M MHOTOKJIETOYHBIX
OpraHU3MOB; OCOOEHHOCTH IPOLIECCOB OOMEHa BEIIEeCTB U
IpEeBpalleHHs] SHEPTUU B KIIeTKe, (OTOCUHTE3a, MIIACTHYECKOrO U
SHEPreTUYecKoro OoOMEHa, XEMOCHHTE3a, MMHTO3a, Meilo3a,
OIUIOJIOTBOPEHHUS, PA3MHOKEHUS, HWHIUBUIAYAIBHOTO Pa3BUTHSI

opraHu3ma (OHTOTEHE3)

VYMeHue NpUMEHSTh [OJyYEHHbIe 3HaHUS s  OOBSICHEHUs
OMOJIOTMYECKUX  MPOLIECCOB M SABJICHWM, i1  IPUHATHUS
IIPAKTUYECKUX PEIICHUM B IIOBCEJHEBHOW JKU3HM B LEIAX
obecrieueHnss 0€30IaCHOCTH CBOETO 3J0POBbS U 3I0POBbS
OKpY’KaIOUIMX JIFOJeH, COOII0AEHNS HOPM T'PAMOTHOI'O MOBEIEHUS
B OKpY’Karollel NpUpOIHON cpefe; MOHUMAaHWE HEOO0XOIUMOCTH
UCTIOJIB30BaHUSl  JIOCTM)KEHUH  COBpPEMEHHOM  OHOJOTHH |

OMOTEXHOJIOTHH JUIsl pallMOHAIbHOTO IPUPOAOII0JIb30BAHUS

YMmenue pelmaTh 3JICMCHTAPHBIC TCHCTUYCCKUEC 3a/la4 Ha MOHO- U
,I[I/IFI/I6pI/II[HO€ CKPCIIUMBAHUC, CLCIINICHHOC HacCJICJOBaHUC,
COCTaBJIATH CXEMBbI MOHOFI/I6pI/II[HOFO CKpCIIMBAHUA JIIA

npeacKasaHus HaCJI€AOBaHUA IMIPU3HAKOB Y OPraHu3MOB

VYMeHHe BBIIONHATH J1a0OpAaTOpPHBIE M TPAKTUYECKUE pPadOTHI,
coOuoiaTh MpaBuiaa Mmpu padore ¢ y4eOHBIM U Ja00paTOPHBIM

000pyI0BaHHEM

VYMeHHe  KpPUTHYECKH  OICHHMBaTh M  HHTEPIPETHPOBATH
UHPOPMALIMIO  OMOJOTHMYECKOTO  COJEP)KaHMsI, BKIIIOYAIOIIYIO
MICEBJIOHAYYHbIE 3HAHUA M3 PAJIMUYHBIX HUCTOYHMKOB (CMU,
HAyYHO-TIONYJISIPDHbIE ~ MaTepuaibl);  ITHYECKHE  aCIEKTBHI
COBPEMEHHBIX  HCCIICIOBaHMI B OWOJOTMH,  MEIUIIMHE,

OMOTEXHOJIOTUN
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VYMeHHe co3maBaThb COOCTBEHHBIE IHCHMEHHBIE U yCTHBIC
cooOuienus, o00oOmas Ouonoruyeckyro HHGOpMALHIO W3
HECKOJIbKUX HMCTOYHUKOB, I'PAMOTHO HCIIOJIB30BATh MOHSITHUHHBINA

alrapar ouogoruu

11 KIIACC

Kon

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOEHNSI OCHOBHOI




npoBeps
eMoro
pe3yJibT
aTa

06pa30BaTeJ’[LHOﬁ nmporpaMmmbl CpeaHEro 06[1161"0 06p330B3HI/Iﬂ

CdopmMupoBaHHOCTH 3HAHUI O MECTE U POJIM OHMOJIOTUU B CHCTEME
Hay4HOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOI'O
MHUPOBO33PEHUS; O BKJIAZE POCCHUICKUX U 3apyOEKHBIX YUEHBIX-
OMOJIOTOB B pa3BUTHE OMONOTUHU; (HYHKIIMOHATIEHOW IPaMOTHOCTH

YCJIOBEKA MJId PCIICHHU )KU3HCHHBIX 3a1a4

YMeHHe pacKkpbiBaTh COJEpkKaHUE OMOJIOTMYECKUX TEPMHUHOB U
MNOHSTUI: BUJ, MOMYyJIALUS, T€HOPOHI, HSBOJIOLMS, ABIKYILNE
cwibl ((hakTOpBI) IBOIIONUHU, MPUCTOCOOICHHOCTh OPTaHU3MOB,
BUI000pa30BaHUE,  OSKOJIOTMYECKHE  (PaKTOpBI, IKOCHUCTEMA,
OPOIYIEHThI, KOHCYMEHTBI, pPEIyIEeHTHI, IeNH  UTAHHSA,

9KOJIOTUYECKAs MUpaMuia, OMoreoreHo3, onochepa

VYMeHue uznaratb OMOJI0rHYecKre TEOPHH (IBOIIOLMOHHASI TEOPUS
Y. JlapBuHA, CHUHTETHYECKas TEOpHsI HBOJIOLUH), 3aKOHbI U
3aKOHOMEpHOCTH  (3aponplmieBoro  cxoxactea K.M.  bopa,
yepeJoBaHMs TJIaBHBIX HallpaBleHUW M myTed sBosonuu A.H.
CesepioBa, yaerust o 6uocdepe B.M. BepHaackoro), onpenensith

T'paHUIbl UX IPUMCHUMOCTHU K JXUBBIM CUCTCMaM

YmMmeHue BJIaACTh METOJAMH HAYYHOI'O IIO3HAaHHUSA B OHOJIOrUH
(Ha6HI-O,I[€HI/Ie M OIMHMCAHUEC KUBBIX CUCTEM, IIPOLECCCOB U HBHGHHﬁ;
opraHnusanuvsa W IIPOBCACHHC OHOJIOTHYECKOrO OKCIICPUMCHTA,
BBIIBUKCHHUEC  TUIIOTC3BI, BBIABJICHUC  3aBUCHUMOCTU  MCKIAY
HCCICAYECMBIMHA BCJIIMYNHaMU, 00BsACHEHHE IMMOJIYYCHHBIX
PE3yIbTaTOB, HCIIOJB30BAHHBIX HAYYHBIX HOHHTHﬁ, TCOpI/Iﬁ n
3aKOHOB; YMCHHC JCJIaTb BBLIBOJbI HAa OCHOBAHHHU IIOJYUCHHBIX

pe3yIabTaTOB)

YmMmenne BBIJCIATH CYHICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJIOTHYECKUX OOBEKTOB: BHUOB, IMOMYJIAIHHA, MPOJYLECHTOB,
KOHCYMEHTOB, PEAYyIIEHTOB, OHOTEOIIEHO30B ¥  3IKOCHCTEM;
OCOOCHHOCTH  TPOIECCOB  HACICACTBEHHOW  M3MEHYHMBOCTH,
€CTECTBEHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpraHU3MOB, JICUCTBHS SKOJOTHMYECKUX (DAKTOPOB HA OPraHU3MBbI,

IepeHoca BCEIIECCTB MW IIOTOKAa OSHEPIrMM B  OKOCHCTEMAX,




AHTPOIIOT€HHBIX M3MEHEHUW B 3KOCHUCTEMAaX CBOEH MECTHOCTH,

KpYroBOpOTa BEUIECTB U OMOr€OXMMUYECKUX LIUKIIOB B Onocdepe

YMeHue TpPUMEHSTh TOMYyYEHHBbIC 3HAHUS i OOBSICHCHHS
OMOJIOTMUECKMX  TPOILIECCOB W SIBJICHUH, I TPUHATHSI
IIPAaKTUYECKUX PEIICHUM B IIOBCEJHEBHOMW JKU3HM B LEIAX
obOecrieueHust 0€30MACHOCTH CBOETO 3J0POBBS U 3IIOPOBBS
OKPY KaIOIIKX JIFOJEH, COOIFOACHUS HOPM TPAaMOTHOTO TIOBEICHHS
B OKpY)Kalolllel NMPUPOJHON cpene; MOHUMaHUE HEOOXOIUMOCTH
UCTIONIb30BAHUSI  JTOCTWKEHUH COBPEMEHHOW OWonoruwm s

PalrOHAJIBHOI'O NPpHUPOAOIIOJIB30BaAHUSA

YMeHue pemaTe 3J€MEHTAapHblE  OWOJIOTMYECKHE  3a/ayH,
COCTaBJISITh CXEMbI TIEPEHOCA BEIIECTB U PHEPTUU B IKOCUCTEMAX

(e mUTaHus)

YMeHue BBIMONHATE JTA0OPATOPHBIE W TPAKTHYECKUE PadOTHI,
coOo1aTh MpaBWiia TpH paboTe ¢ y4eOHBIM W J1abOpaTOpPHBIM

000pyI0BaHUEM

YMeHHe  KpUTHMYECKM  OLEHMBaTb U MHTEPIPETUPOBATH
uH(popMalMio  OHUOJIOIMYECKOTO  COJAEP)KAHUSA, BKIIOYAIOIIYIO
MICEBJIOHAYYHbIE 3HAHUA M3 PAJIMUYHBIX HUCTOYHMKOB (CMU,
HAYYHO-TIOMYJISIPHBIE MaTepHalbl); paccCMaTpUBaTh Ti00aThHBIC
9KOJIOTHUECKHE MPOOJIeMbl COBPEMEHHOCTH, (OPMHUPOBATH IO

OTHOIICHHUIO K HUM CO6CTB€HHy1-O I8(0X37000500)

10

VYMeHHe co3maBaThb COOCTBEHHbIE IHCHMEHHBIE U yCTHBIC
cooOmienus, o00o0mas Ouonornyeckyro uHGOpMAIHIO W3
HCCKOJIBKMX HMCTOYHHMKOB, I'PAMOTHO HCIIOJIb30BAaTh MOHSATHUHHBIN

alrapar ouogoruu




HNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon

IIpoBepsieMblii 3J1IeMEHT COJAEPKAHUS

buonorus xkak Hayka

1.1

buonorms — Hayka o okuBod mnpupoxe. Ponp Ouosorum B
(GopMHpOBaHUN COBPEMEHHON HaydyHOH KapTuhbel mupa. Cucrema

OMOJIOTUMYECKUX HayK

1.2

MeTtonpl MO3HaHUS >KMBOW NIPUPOAbI (HAOJNIOEHUE, SKCIIEPUMEHT,
OIIMCaHue, U3MEPEHHUE, KJaccupukanus, MOZECIIMPOBAHHUE,

CTATUCTUYECKass 00padOTKa JaHHBIX)

JKuBble cucTeMBl 1 HX opraHu3anusa

2.1

JKuBbie cuctembl (OMOCHCTEMBI) KaK MPEAMET H3yYCeHHsS] OMOJIOTHH.

CaoiicTBa OMOCHUCTEM U UX pa3HOOOpa3ue

2.2

YPOBHI/I OpraHu3anunu ouocHucTeM: MOHGKynﬂpHO-FeHCTI/I‘IeCKHﬁ,
KHGTOHHBIﬁ, OpFaHHBMeHHBIﬁ, HOHynHHHOHHO-BHHOBOﬁ,

9KOCHUCTEMHBIH, OnochepHbIit

XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH

3.1

XUMHYECKUH COCTaB KJIETKH. XUMHUYECKHE 3JIEMEHTHI:
MaKpO3JIEMEHThI, MUKPO3JIEeMEeHTHl. Bojila 1 MUHepaibHbIE BEIIECTBA.
OYHKIHUM BOJIBI U MHUHEpaJIbHBIX BellecTB B kieTke. [logaepxanue

OCMOTHYECKOI'0 OanaHca

3.2

benku. CoctaB u crpoeHue OenKOB. AMHUHOKHCIOTHI — MOHOMEpHI
OeKOoB. Heszamenumeie u 3aMEHUMBIE AMUHOKHCIIOTBHI.
AMHMHOKHUCIIOTHBIN COCTaB. YPOBHU CTPYKTYpPbl OCITKOBOH MOJIEKYIIbI
(mepBuYHAasl, BTOPUYHAsS, TPETUYHAs M YETBEPTHYHAS CTPYKTYpa).
XuMu4ecKkue cBoricTBa OenkoB. bruonornueckue GyHKIUN OEIKOB.

®epMeHThl — Ouosiornyeckue kKaranuzatopbl. CTpoeHue QepmeHTa:
aKTUBHBII 1LEHTp, cyOcTparHas cnenupuyHocts. KodepMeHTHI.

Buramunsl. OTinunst GepMEeHTOB OT HEOPTaHUYECKUX KaTaIn3aToOpoB

3.3

VYrieBoabl: MOHOcaxapuabl (TJIHOKO3a, pubo3a M JI€30KCHUpHO03a),

aucaxapuabl  (caxaposa, JakTo3a) M MojJucaxapuiabl  (Kpaxmad,




TJIMKOTEH, LIeJUTI0103a). buonornyeckue GpyHKINN YTIE€BOJIOB.
Jlunuael: Tpurauuepuabl, crepousl, hochonunuasl. ['uapodunbHo-
ruapogoOHble  cBoiicTBa. buonoruueckue (yHKUMM — JIUIKIOB.

CpaBHeHUE YTIIEBOIOB, OCITKOB U JIMIIUOB KaK UCTOYHUKOB YHEPTUH

3.4

Hyxneunosbie kucnorsl: JJHK u PHK. Hykneoruasl — mMoHOMEpHI
HyKJIeMHOBBIX KHcnoT. Ctpoenne u ¢ynkuun JIHK. Crpoenue wu

byakuuu PHK. AT®: ctpoenne u pyHKIun

3.5

[Mutonorus — Hayka o kierke. Kiierounas teopust. MeTonap! n3ydyeHus

KIJICTOK

3.6

Knerka xak menoctHast >kuBas cuctema. OOIIMEe MPU3HAKH KIIETOK:
3aMKHyTas HapyxHas memOpana, mosiekyibl JIHK kak reHeTudeckuii

arrmapar, CuCT€Ma CMHTE3a Oenka

3.7

Tunsl KI€TOK: dyKapuoTHUYecKas U npokapuoTuueckas. OcodeHHocTH
CTpOCHHS MPOKAPUOTHUECKON KieTkH. KieTtouHas creHka OakTepwid.
CrpoeHue  sykapuoTuueckoil  kiueTku.  OCHOBHBIE  OTJIMYUSA

PacTUTENIbHOM, )KUBOTHON U TPUOHOM KIIETKH

3.8

[loBepXHOCTHBIE  CTPYKTYyphl ~ KJIETOK —  KJIETOYHas  CTEHKA,
TIIMKOKANHKC, uX QyHkimuy. [Ina3marnueckas memOpaHa, €€ CBOWCTBA U
¢ynkmmu.  Lurommasma u  e€ opranomapl. OmgHOMEMOpaHHBIC
OpraHoufbl KJIETKH: H3HAomasmatndeckas cetb (OIIC), ammapar
FOHBZ[)KI/I, JIN30COMBI. HOHyaBTOHOMHBIe OpraHoubl KJIICTKMH:
MHUTOXOHJPHUH, TIJIACTH/IBI. Hponcxoxc;[eHHe MI/ITOXOHI[pI/Iﬁ u 1j1acTun.
Buner mnactua. HememOpaHHBIE OpraHOMIBI KIETKH: PUOOCOMBI,
KJIETOYHBIN HEHTP, PECHUYKH, KI'yTUKH. DYHKIIMH OPraHOUI0B KICTKH.

Bxirouenus

3.9

SAnpo — perynsatopHblii LeHTp kieTku. CTpoeHue siapa: saepHas

000J104Ka, KapuOoIUIa3Ma, XpPOMAaTHUH, SAPBILKO. XPOMOCOMBI

3.10

TpaHcnopT BEIECTB B KJIETKE

)KI/ISHCZ[GSITG.HBHOCTB KIJIICTKHU

4.1

OOmen BemiecTB, WM MeTab0OIM3M. AcCUMUIISAIUS (IJIACTUYECKUN
0o0OME€H) M JUCCUMMJIALUSA (PHEPreTUYECKU OOMEH) — JBE CTOPOHBI
eAMHOro mpomecca Merabonu3ma. Tumbl oOMeHa  BEILIECTB:
aBToTpoHBIE W TerepoTpodHbi. Pons ¢epmeHTOB B 0OMEHe

BCIIECTB U IPEBpAICHUN SHEPIrUU B KIICTKE

4.2

®orocunre3. CeeroBass u TemMHOBast (a3l QorocuHTe3a. Peakuuun




¢dorocunTeza. dpdexkTuBHOCTH PoTOCHHTE3A. 3HAUEHUE (DOTOCHHTE3A
JUIsl KU3HU Ha 3emuie. BrusHue ycnoBuii cpensl Ha (OTOCHMHTE3 M
CIIOCOOBI MOBBIMICHHUS €T0 IPOIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.
XeMOCHHTE3. XEeMOCHHTE3UPYIOIIHE OaxkTepuu. 3HaueHue

XCMOCHHTEC3a 1A )KM3HHU Ha 3emite

4.3

DHepreTudeckuii oOMeH B  KJeTKe. PacmienieHue BEIIeCTB,
BBIJICJICHUE M AaKKyMYyJIMPOBAaHHE JSHEPrUM B KIETKe. OTallbl
SHepreruyeckoro ooOmeHa. [nmkonu3. bpoxenue u ero BuHIbL
Kucnopognoe okucnenue, uin KJIeTo4Hoe AbIxaHue. I(P(PEeKTUBHOCTh

HHEPTeTHYECKOro oOMeHa

44

Peakuuu matpuunoro cunresa. I'enernueckas madopmarus u JJHK.
Peanuzanus renernyeckoil umHpopManuu B KieTke. ['eHeTHuecKuit
KOJI W ero cBoicrBa. Tpanckpumius — MaTpuuHbli cuHTe3 PHK.
Tpancnsanus — 6uocunres Oenka. KoxupoBaHue aMMHOKUCIOT. Pob

pubocom B OnocuHTe3e Oenka

4.5

Hexnetounsie popmbl kU3HU — BUPYCHI. ICTOpHS OTKPBITUS BUPYCOB
(.. NBanoBckwmii). OCOOCHHOCTH CTPOCHHS U KU3HEACATECIHHOCTH
BUpycoB. bakrepuodaru. bone3nu pacrenuil, ;KUBOTHBIX U YEIIOBEKA,
BBI3BbIBaeMbIe BUpycaMu. Bupyc nmmyHonedunura yenoreka (BUY) —
Bo3Oyautensy CIIM/la. [Ipodunaktuka pacnpocTpaHEeHUsS BHUPYCHBIX

3a001€BaHuI

Pasmuoxenne n WHIUBHUIYAJIbHOC PAa3BUTUC OPIraHU3MOB

5.1

Kierounplii MUK, WIM KU3HCHHBIM HUKI KiIeTku. HHTepdaza u
muto3. Ilpomeccel, mpotekatomme B uHTepdaze. Permmukamus —
peakiuss marpuyHoro cunre3a JIHK. Crpoenue xpomocom.
XpOMOCOMHBI Ha0Op — KapuOTHUI. JIMIUIOWIHBIA M TaruIOWIHBINA
XpPOMOCOMHBIE HaOoOpbl. XpomaTuael. lluTonorndyeckue OCHOBBI
Pa3MHOKEHHS ¥ UHIUBUAYAJIbHOTO Pa3BUTHS OPTaHU3MOB.

Henenue knetkm — wmuto3. Cragum wmuto3a. [Iporeccs,
MIPOUCXOMASAIINE HA PAa3HBIX CTAIUSIX MHUTO3a. BHOJIOTrMYECKUI CMBICIT

MHTO3a

52

q)OpMLI Pa3MHOXCHHS OPraHu3MOB!: Oecroyioe M IIOJIOBOE. BI/II[BI
Oecnooro PASMHOXCHUA: ACJIICHHUC HAABOC, IOYKOBAHHUC OIOHO- U
MHOTI'OKJICTOYHBIX, cnop006pa303aHHe, BCICTATUBHOC PA3MHOXKXCHHUC.
I/ICKyCCTBeHHOC KJIOHUPOBAHUC OPraHu3MoOB, C€ro 3HAYCHHUC IJId

CENEKIINU




53

[TosoBOE pa3MHOKEHUE, €T0 OTIIMYHUS OT OECIIONOTO.
Meiio3. Cragum wMeiio3a. Ilporecchl, mpoucxoisiiye Ha CTaausX
Meiio3a. IloBemenme xpomocom B Meioze. Kpoccunrosep.

Bbuosornueckuii cMBICH U 3HAaYEHUE MEH03a

5.4

["amerorenes — npoiecc 00pa30BaHUS MOJOBBIX KJIETOK Y KHUBOTHBIX.
[TonoBble kene3bl: CEeMEHHUKH U IMUHUKU. OOpa3oBaHHe U pa3BUTHE
MOJIOBBIX  KJETOK — TaMeT (ClepMaro30ouf, SHIEKIeTKa) —
cnepmaroreHe3 u oorene3. OCOOEHHOCTH CTPOEHUS AWUILIEKIETOK U

CIIEpMaTO30M0B. OHJ'IO,I[OTBOpeHI/Ie. HapTeHoreHe3

5.5

WunuBuayanbHOe pa3BUTHE (OHTOTEHE3). DMOPHOHAIBHOE Pa3BUTHE
(oMOpuorenes). Dtanbl SMOPHOHATBHOTO PA3BUTHS Y MMO3BOHOYHBIX
KUBOTHBIX: npoliieHue, racTpyJsLus, OpPTaHOTCHE3.
[ToctomMOproHamPHOE ~ pa3BUTHE.  TUIBI  MOCTAIMOPHOHAILHOTO
pa3BUTHS: TpsMoOe, HempsMoe (JIMYMHOYHOE). BrusHMe cpenpl Ha
pa3BUTHE OPTaHU3MOB; (haKTOPHI, CTIOCOOHBIC BBI3BIBATH BPOXKIEHHBIE
YpOJICTBA.

Poct u pa3Butme pactenumid. OHTOreHe3 IIBETKOBOTO PACTCHHS:

CTPOCHUE CEMCHH, CTaJuHU Pa3BUTUA

HaCJ'IeI[CTBeHHOCTB U U3SMCHYMBOCTH OPraHu3MOB

6.1

IIpenmer u 3amaum reHetuku. Mcropus pasBuTus reHeTuku. Brian
pPOCCHMCKMX U 3apyO€XHBIX YYEHBIX B pa3BUTHE I'€HETUKU. MeToabl
TeHETUKU (TUOPUAOIOTUYECKUN, ITUTOTCHETHYECKUI, MOJIEKYIISIPHO-
reHeruueckuil). OCHOBHbBIE T€HETHYECKHE NOHATHUA. ['eHeTnueckas

CUMBOJIMKA, UCITI0JIb3yCMasd B CXEMaAx CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTH HACIEOBaHUsl TPU3HAKOB, YCTaHOBJICHHBIE [
Menaenem. MoHoruOpuaHoe CKpellMBaHue. 3aKOH eAuHOooOpa3us
rubpuioB mepBoro mnokojieHus. IlpaBuno momMuHUpOBaHUs. 3aKOH
paclierieHuss npu3HakoB. l'mmore3a uuctorel ramer. [lomHoe u
HEIOJIHOE JJOMUHUPOBAHMUE.

JuruOpunHoe ckpeliMBaHue. 3aKOH HE3aBHCHUMOIO HacleJIO0BaHUS
MIPU3HAKOB. [{urorenernueckue OCHOBBI TUTUOPUTHOTO
CKpeluBaHus. AHanu3upylomee ckpemmBanue. lMcnonb3oBanue

AHAIIU3SUPYIOUICTO CKPCIIUBAHWA IJId OIIPECACIICHUA TCHOTUIIA ocobu

6.3

CuennenHoe HacienoBaHue IpusHakoB. Pabora T. Moprana no
CIIETUICHHOMY HaclIeIOBaHUIO T'eHOB. Hapyimienue crenseHus reHoB B

pe3ynbTaTe KpPOCCHHIOBEpa. XpoMocoMHast Teopus




HacJIeICTBEHHOCTH. I eHeTHYeCKHe KapThbl.
I'enetnka moma. XpOMOCOMHOG OIpeACIICHUE II0JIa. AYTOCOMBI n
ITOJIOBBIC XPOMOCOMBEI. I'omorameTHbIE n T'eTCPOTraMCTHLIC

OpTraHHu3MBI. HaCJIeZ[OBaHI/Ie IMPU3HAKOB, CICIVICHHLIX C IIOJIOM

6.4

W3meHunBocTh. Buapl M3MEHYMBOCTU:  HEHACHEACTBEHHAs U
HacjeACTBeHHas. Poiib cpellbl B HEHACIEICTBEHHOW H3MEHUYMBOCTHU.
XapakrepucTuka MOAU(GUKAITMOHHOW M3MEHUYNBOCTH. BapuarmoHHbIi
psia W BapuauMoHHas KpuBas. Hopma peakunum npu3Haka.
KonnuecTBeHHbIE M KAaU€CTBEHHbIE MPU3HAKM U X HOPMa PEaKIIMH.

CaoticTBa MOIM(DUKAIIMOHHOW N3MEHYUBOCTH

6.5

Hacnencreennas, WU T€HOTUIINYECKAas, U3MEHYUBOCTD.
KomOunaruBHas u3MeHYMBOCTH. Mei03 1 MOJI0BOM MPOIECC — OCHOBA
KOMOMHATUBHOM  M3MEHYMBOCTH. MyTalMOHHas HM3MEHYMBOCTb.
Knaccugpukanus MyTtanuili: TeHHble XpPOMOCOMHBIE, T'€HOMHBIE.
Yacrtora W mOpUYUHBl MyTanuil. MyTtareHHble (akTopbl. 3aKoH
TOMOJIOTUYECKHX PSAJOB B HACIEACTBEHHOW wu3MeHunBoctn H.U.

BasumiioBa

6.6

I'eneruka 4enoBeka. Kapuorunm dyenoBeka. OCHOBHBIE METOMbBI
TeHETUKHU YeloBeKa: reHeaJOTHYEeCKUH, OJIM3HELIOBBIIA,
UTOTCHETUYECKUN, OMOXMMHUYECKHUI, MOJIEKYJISIPHO-T€HETHUYECKUIA.
CoBpemeHnHoe olpezeeHue reHOoTUna: IIOJIHOTEHOMHOE
CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM 4HUCie ¢ oMol [11[P-
aHanuza. HacnencrBennble 3a001eBaHMs YelOBeKa: TeHHbIE OOJIE3HH,
00JIe3HU C HACNIEACTBEHHOU MPEeIpacloioKeHHOCThI0, XPOMOCOMHbBIE
0one3znu. ComMaTuueckue U TIeHepaTuBHble MyTtauuu. [IpuHIMIBI
3I0pOBOTO 00pasa XKM3HH, AMATHOCTHKH, NPOPUIAKTUKU U JICUCHUS
reHeTHUYeCKUX Ooje3Hel. MenuKko-reHeTHYecKoe KOHCYIbTHPOBaHHE.
3HaueHUEe MEIULIMHCKOW TeHETUKH B MPEJOTBPAIICHUU U JICUCHUU

FeHETHYECKUX 3a00JIeBaHUI YeI0BEKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTUU

7.1

Cenexunss Kak HayKa M IIpOLECC. 3apOXACHHE CEIEKIMM U
nomectukanus. Yuenue H.M. BaBuiioBa o ieHTpax NPOUCXOKIAEHUS U
MHOrooOpas3usi KyJlbTypHBIX pacTeHud. LIeHTpbl NpoucxoxaeHus

JOMalIHUX KNBOTHbIX. COpT, mnmopoaa, miraMm

7.2

CoBpeMeHHbIE METO/BI CeNeKUUU. MaccoBbli M HMHIUBUIYaIbHBIN

OTOOpBI B CEJEKIMH pacTeHUl U KHUBOTHBIX. OLEHKa 3KCTephepa.




biuzkoposicTBeHHOE CKpenuMBaHue — WHOpuauHr. Yucras JuHUS.
CkpemnBaHue 4UCTBIX JMHUH. ['erepo3uc, miam rubpujHas cuia.
HeponctBennoe — ckpeumuBanue —  ayrOpuausr.  OtnanéHHas
ruOpuau3anys u e€ ycrnexu. McKyccTBEHHBIN MyTareHe3 U MoydeHue
HOJIMILUIOUAOB. JIOCTMIKEHMSI CEJIEKIUM PpACTEHHUM, JXKUBOTHBIX U

MHUKPOOPIraHHU3MOB

buoTtexHonorus Kak oTpaciib HPOU3BOACTBA. | '€HHAs HHXKEHEPUS.
Ortanbl  co3maHus  pekomOumHanTtHoM JIHK wm  TpaHcreHHBIX

opranusmoB. Kileroynas wumxeHepusa. KieTouHble  KyJIBTYpBI.

7.3 MuKpOKJIOHaIBHOE ~ pa3MHOXeHue  pacreHud.  KinoHupoBanue
BBICOKOITPOTYKTUBHBIX CEJIbCKOXO035HCTBEHHBIX OpPraHHU3MOB.
DKoJIorudeckue M dIThdeckue npoodmembl. MO — reHeTH4ecKu
MOIU(PUIIUPOBAHHBIE OPTaHU3MBI

11 KJIACC

Kon IIpoBepsieMblii 3JIeMEHT COIePKAHUSA

1 DBOIIIOLIMOHHAS OUOJIOTHUS
DBOJIOIMOHHAS TEOPUS U €€ MECTO B OMOJIOTHH.

CBuperenbCcTBa HBOJIIOIUH. [Taneontonoruueckue:
MOCIIE0OBATEIbHOCTh MOSIBICHUS BHJIOB B  MAJICOHTOJIOTUYECKOM
JeTonucH, mepexonaHbie (Gopmbel. buoreorpaduyeckue: CXOACTBO H

. paznuuue ¢ayH u QJop MaTEepUKOB U OCTPOBOB. DMOPHUOIOTHUECKUE:

' CXOJICTBA W pa3iuyusi 3MOPHOHOB pa3HBIX BHJIOB TMO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTHYHBIE, AQHAJIOTMYHBIE,
pyIMMEHTApHBIE OPTaHbl, aTaBU3MbL. MOJIEKYISIpHO-OMOXUMUYIECKHE:
CXOJICTBO MEXaHHU3MOB HACJIEJICTBEHHOCTH u OCHOBHBIX
METabOIMYECKUX IMyTEeH Y BCEX OpraHU3MOB
OpomononHas teopust Y. [lapBuHa. IIpeanochuiky BOZHMKHOBEHUS
napBuHHM3Ma. JIBuKymiye Cuibl 3BOJIOUMU BHAOB 1o JlapBuHy

1.2 (M30BITOYHOE  pPa3MHOXKEHHE TIPU  OrPAHUYCHHOCTH  PECYPCOB,
HeomnpeaenéHHas  M3MEHUHMBOCTh, Ooppba 3a  CYILIECTBOBAaHHE,
€CTECTBEHHBIN 0TOOD)




1.3

Cunrerndeckas Teopus 3Botoruu (CTD) u OCHOBHbBIE €€ MOIOKEHMUSL.

MuxkposBosrorys. [Tonmynsmnus Kak eIMHAIIA B U SBOTIOLUN

1.4

HBwxymme cunbl  (GakTopbl) SBOJIOLMU  BHJIOB B  IPHUPOJE.
MyTanuoHHbIi  mpoliecc M KOMOMHATHBHAas  M3MEHYHMBOCTD.
[onmynsaumonnsie BoMHBI M Apei¢ reHoB. M3omsauuss W Murpanus.
EctectBeHHBIll 0TOOp — HampaBistomuid (GakTop ABOMONHH. DOpPMBI
€CTECTBEHHOT'O 0TOOpA.

[TprucnocoOneHHOCTh  OPraHM3MOB — Kak  pe3yiabTaT  3BOJIIOLUU.
[Ipumepsr mpucnocoOiieHHit y  opraHu3mMoB. ApoMop¢do3bl U
UAMOAIaNTaLUN.

Bun wu BupmooOpazoBanme. Kpurtepuum Buga. OcHOBHBIE (POPMBI

BI/II[006pa3OBaHI/I${Z reorpa(bnquKoe, 9KOJIOTHYECKOC

1.5

MaxposBosrorust. @opMbl IBOIONUH: (DUIeTUYECKast, TUBEPreHTHAas,

KOHBEPreHTHas, napauienbHas. HeoOpatumocTs 3BoIonun

Bo3unkHOBEHHE 1 Pa3BHUTHE )XN3HU HA 3emie

2.1

JlonayuHble NpenCTaBICHUS O 3apOKICHHM Ku3HM. HaydHble
TUIIOTE3bl BOSHUKHOBEHUS KU3HU Ha 3eMJie: aOMOoreHe3 U MaHCIepMusl.
XuMuyeckass  3BOJIOLUSA.  ODKCHEPUMEHTAIbHOE  MOATBEPKIACHUE
XUMHUYECKOM  3BomrolMu. HavanpHble  3Tanmbel  OMOJIOTMYECKOM
sposmonnu. I'mnoreza PHK-mupa. IlepBble KII€TKM M UX 3BOJIOLIHS.

(DOpMI/IPOBaHI/Ie OCHOBHBIX I'PYIIII )KUBBIX OPIraHNU3MOB

2.2

PazButne xu3Hu Ha 3emisie O 3paM M nepuojgaM. Karapxei.
Apxelickas u nporepo3oiickas 3psl. [laneo3oiickas 3pa U €€ nepuoasl:
KeMOpHUICKHA, OPJIOBUKCKHUH, CUITypUICKUH, JICBOHCKH,
KAMEHHOYI'OJIbHBIM, NEepMCKUU. Me3o30lickas 3pa U €€ IMEepUOIbL:
TPUACOBBIN, FOPCKUH, METIOBOM.

KaiiHo3oiickass 3pa W €€ nepuoapl: IMAJIECOr€HOBbIA, HEOTCHOBBIMH,
AQHTPONOTEHOBBIA.  XapaKTepUCTHKAa KIUMaTa M TIeOJOTUYECKUX
npoueccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUN PACTUTENBHOIO U JKUBOTHOI'O
mupa. Apomopho3bl y pacTeHHil U )KUBOTHBIX. [losiBieHue, pacuBeT u

BBIMUPaHUE TPYIII )KUBBIX OPraHU3MOB

23

Cucrema OpraHn4eckoro Myupa Kak oTpakeHue 3Botoluu. OCHOBHBIE

CUCTEMATUYCCKHE I'PYIIIIEI OPIraHUu3MOB
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OBojronMsl  4ejnoBeKa. AHTpONOJIOTMsS Kak Hayka. PasButue
IPE/ICTaBICHUN O TMPOUCXOXKACHUM 4eloBeKa. MeToapl W3ydeHUs
anTporioreHe3a. CXoacTBa M paziIUuusl YEJIOBEKA M IKUBOTHBIX.
CucremaTn4eckoe MOJI0KEHHE YeIOBEKa.

Hemwxymme cunsl  ((akropel) aHTpomoreHesa. HacneactBenHas
M3MEHYMBOCTb M €CTECTBEHHBIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU,

U3TOTOBJICHUE OPYIUN TPY/a, MBILIJIEHUE, PEUb

2.5

OcCHOBHBIE CTaJMM U BETBU SBOJIIOIMM YEJIOBEKA: aBCTPAJIONUTEKH,
Yenosek yYMEIbIH, Yenosek IPSAMOXOSALINH, Yenosek
HeaHaepTalibckuii, YenoBek pazymHbld. Haxoaku uckomaeMbIx
OCTaHKOB, BpPEMs CYLIECTBOBAHMsI, O0JIACTh PacIpOCTPAHEHUS, 00BEM

T'OJIOBHOI'O MO3TIa, 06pa3 JKU3HU, OpyaAuAa

2.6

YenoBeyeckre packl. OCHOBHBIE OOJNBIIME pachl: E€BPOICOUIHAS
(eBpasuiickas), HETpO-aBCTPaAJIOUHAS (3xBaTopuabHas),
MOHTOJIOMIHAS (a3maTcko-aMepHKaHCKas). UYepTsl
NpUCHOCOOICHHOCTH NPEACTaBUTENCH YeIOBEYECKHX Pac K YCIOBHIM

CyHI€CCTBOBAHH. EI[I/IHCTBO YCIIOBEYCCKHUX pac. KpI/ITI/IKa pacuimMma

OpranusMsbl 1 OKpyXarolias cpeaa

3.1

Okojorusi Kak Hayka. 3aJaud W pasfenbl 3KOJOruu. MeTosl
DKOJIOTMYECKUX MCCIENOBAHUN. OKOJIOIMUECKOE MHPOBO33PEHHUE.
Cpeabl oOWTaHMs OpPraHU3MOB: BOJHAs, HA3eMHO-BO3AYIIHAs,

IIOYBEHHAs1, BHYTPUOPTaHU3MEHHAs

3.2

Oxonorudeckue gakropsl. Kiaccupukanus sKkoI0ruueckux Gakropos:
abuoTuueckue, OWOTMYECKHME W  aHTpomoreHHele. JlelicTBue

HKOJIOTHUECKUX (haKTOPOB HA OPTaHU3MBI
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AOuotnyeckue  (pakTOpel:  CBET,  TeMIepaTrypa,  BIaKHOCTb.
®oronepuoausm. IlpucnocoOneHuss opraHu3MoOB K  JIEHCTBUIO

abuoTnyeckux GpaxTopoB. buongoruueckue puTMbI

3.4

buotnueckue ¢dakropel. Buapl OMOTHYECKMX B3aUMOICHCTBUIL:
KOHKYPEHLHS, XUITHUYECTBO, Mapa3uTU3M, MYTYyaju3M,
KOMMEHCAJIU3M (HaXJeOHUYECTBO, KBAPTHUPAHTCTBO), aMEHCAIHU3M,
HeWTpanmu3M.  3HaYeHHE  OMOTHMYECKHMX  B3aWMMOJCHCTBHM A

CYHIICCTBOBAHUA OPraHM3MOB B ITPUPOAHBIX COO6H.I€CTB3,X




3.5

OKOJIOTUYECKUE XAPAKTEPUCTUKHU NOMyJsiiii. OCHOBHBIE NOKA3aTENN
HNONYJIALMHA: YUCIEHHOCTh, IUIOTHOCTb, POXKIAEMOCTb, CMEPTHOCTb,
IPUPOCT, MHUrpanus. JIMHaMUKa YKMCICEHHOCTH IMONYyJAIMM U €€

perynsanus

COO6H.I€CTBa 1 3KOJIOTMYECKHUE CUCTEMBI

4.1

CooOmiectBo opranm3mMoB — OwuoneHo3. CTpyKTypbl OHOIICHO3a:
BUJIOBAs, IPOCTPAHCTBEHHas, Tpoduueckas (muineBas). Bujbi-

noMuHaAHTEL CBI3HU B OMOLIEHO3€E

4.2

Dxosiornueckue cucreMbl (3xocuctemsl). [lonarue o6 skocucreme u
ouoreoneHo3e.  DYHKIHMOHAIbHBIE  KOMIIOHEHTHI ~ 3KOCHUCTEMBI:
IPOAYLIEHTHI, KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BeliecTB U MOTOK
SHEPTHMM B  3KocucTeMme. Tpoduueckue (MUIIEBBIE) YPOBHHU
skocuctembl. [lumeBsle menun u cetd. OCHOBHBIE TOKa3aTeNH
9KOCUCTEMBbI: Ouomacca, NPOAYKLUHS. DKOJIOTUYECKUE MUPAMUIIBIL:
OPOAYKIMM, YHUCIEHHOCTH, Ouomaccbl. (CBOHCTBA HIKOCHCTEM:

YCTOWYMBOCTD, caMoperyisinusl, pazsutue. Cykieccus

4.3

[IpupoaHbie 3KOCHCTEMBI. DKOCUCTEMbI 03€p MU peK. IDKOocucTrema
XBOWHOTO WM IIMPOKOJIMCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE JKOCHCTEMBI. ATPOIKOCHCTEMBI. YPOOIKOCUCTEMBI.
buonornueckoe © XO3AMCTBEHHOE 3HAYEHUE ArpoOdKOCHUCTEM H
ypOOdIKOCUCTEM.

buopasnoobpasue kak hakTop ycToitunBocTH 3kocucteM. CoxpaHeHHE

OHOJIOTUYECKOro pa3HooOpasus Ha 3emiie
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Yuyenue B.U. Bepnaackoro o ©Owochepe. I'panunbl, cocrtaB u
CTpykTypa Ouocdepbl. JKuBoe BemectBO U €ro  (QYyHKIIUH.
OcobenHoctu ounocdepnl KaK 100aTbHOM 9KOCHCTEMBI.
JluHamudeckoe paBHOBecMe © oOpaTHas cBsi3b B Owocdepe.
KpyroBopoTbl BemecTB U OHOT€OXMMHUYECKHE IHMKIBI 3JEMEHTOB

(yrmepona, azora). 3oHaIbHOCTh Orochepsl. OCHOBHBIE OMOMBI CYIITH

4.5

UenosedectBo B Omochepe 3emin. AHTPONOTEHHBIE W3MCHCHHS B
ouocdepe. [MobdanbHBIE SKOJTOTHUECKHE POOJICMBI.
OcHoBa palMOHAILHOTO YIPABJICHHUS MPUPOJHBIMH PECYypcaMu U UX

HCIIOJIB30BaHUC. ]_IOCTI/I)KGHI/IH OHOJIOTUHU U OXpaHa IpUupoabl




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

* buonorus, 10 knacc/ [Taceunuk B.B., Kamenckuii A.A., Py6iioB A.M.
u ap.; [lon penakuueit [laceunuka B.B. AkiimonepHoe o0111ecTBO
«3natensctBO «lIpocBenienre»

* buonorwus, 11 kmacc/ Ilaceunnk B.B., Kamenckuii A.A., Py6mos A.M.
u 1p.; [lox penakuueit [laceunuka B.B. Akuronepnoe o01iecTBo

«3narensctBO «lIpocBemienre»

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

https://myschool.edu.ru/

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCbHI U PECYPChI
CETU UHTEPHET

bubmoreka I[{OK https://m.edsoo.ru

Chepym-OI'MC MOS mikona kataior udppoBoro o0pazoBaTeIbLHOTO

koHTeHTa (LIOK)https://myschool.edu.ru
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