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AHHOTAIIUS K PABOYEHN ITPOT'PAMME
yueOHoro npeamera «buosiorusi. bazoBbiii ypoBeHb)

Pa6ouas nmporpamma no 6uoniorum (10-11 kmacc, 6a30BbIi ypOBEHb) pa3paboTaHa B COOTBETCTBHH C
tpedoBanusiMu GI'OC u OOII cpennero obmiero oopazoBanus u I[lonoxenuem «O pabouux mporpammax
y4eOHBIX MPEIMETOB, YUeOHBIX KYpcOB (B TOM YHCJIE€ BHEYPOUHOW NEATEIBHOCTH), YU4E€OHBIX MOIYJeil B
cootBercTBUU ¢ TpeboBanusM PI'OC u DOII cpemnero obmiero obpazoBanusy MAOY Jlunes UI'Y
r.1pkyTtcka,, yrBepxkaeHHoro npuka3zom aupektopa 01-06-132 ot 30.08.2023 roma u sABISETCS YacCThIO
OCHOBHO¥ 00pa3oBaTeIbHON IPOrPaMMBI CPETHETO 00IIEro 00pa30oBaHMUS.

Pabouast mporpaMMa OpueHTHPOBaHA Ha IEJIEBbIE TPHOPHUTETHI, ChOpMyIHpOBaHHBIC B (enepabHOM
paboueii mporpaMme BOCIIUTaHUA U B paboueit mporpamme Bocutanus MAQOY Jluneit UT'Y r. Upkytcka.

[Iporpamma mno Ouosioruu AaéT NpeAcTaBiIeHHE O 1Lensx, o0 oOmeil crparerun oO0ydeHus,
BOCIIUTaHUsI M pa3BUTHA OOydalOUIMXCS cpeAcTBaMM YydeOHoro mnpeamera «buonorusy», ompeaenser
00s13aTeNIbHOE MPEJMETHOE COJEp’KaHHe, €ro CTPYKTypy, pacHpelelieHHue [0 pasjelaM M TeMmawm,
PEKOMEHAYEMYIO MOCJIEeI0BaTEeIbHOCTh M3Y4YEHUs y4yeOHOro marepuana C y4E€TOM MEXKIPEIMETHBIX U
BHYTPUIIPEIMETHBIX  CBSA3€H, JIOTMKM 00pa3oBaTelbHOrO IpOILlecca, BO3PACTHBIX  OCOOEHHOCTEH
00y4arouXxcs.

B nporpamMMe mo OuOJOrMM TakXe YYUTHIBAIOTCS TPeOOBaHUS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METaINpeIMETHBIM U TNPEIMETHBIM pe3yibTaTaM 00ydeHHus B ()OPMUPOBAHMHM OCHOBHBIX BHAOB Y4eOHO-
MO3HABATEIBHON  JIEATENIbHOCTH/Y4eOHBIX  JACUCTBHH  OOYYalOmUXCS IO OCBOCHHIO  COJEPIKAHHS
OMOJIOTUYECKOTO 00pa30BaAHUSI.

B mporpamme mno Ouomormum (10-11 xmaccel, 0a30BbIii ypOBEHb) pealu30BaH MPUHIUI
MIPEEMCTBEHHOCTH B M3y4YeHHM OuoJyioruu, Ojarojaps 4emy B HEil MpocMaTpUBAaeTCsl HAIPaBICHHOCTh Ha
pa3BUTHE 3HAHUMN, CBA3AHHBIX C (POPMHPOBAHMEM €CTECTBEHHO-HAyUYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAlMM JIMYHOCTH, 3KOJOTHYECKOIO MBIIUICHUS, NPEICTaBICHUNH O 370pOBOM oOpa3e >KHU3HH U
OepeKHBIM OTHOILIEHUEM K OKPY)Karolllel MPUPOJHOH cpee.

Ot60p conmepxanusi yueOHOTO TIpenmera «bruosorus» Ha 6a30BOM ypOBHE OCYIIECTBIEH C MO3UIUN
KyJIbTYPOCOOOPA3HOIO IMOAX0/a, B COOTBETCTBUU C KOTOPBIM 00ydYaroImiMecs JOJKHBI OCBOUTH 3HAHUS U
YMEHMsI, 3HauMMble Ui (OPMUPOBaHUS OOLIEH KyJIbTYypbl, OINpEAEsAOIINe aJeKBATHOE IIOBEJIEHUE
YeJIOBeKa B OKPYIKAIOIIEH MPUPOHOMN cpefe, BOCTpeOOBAaHHBIE B MOBCEIHEBHOM JKU3HU M MPAKTHUECKOU
nesrenbHOCTH. Oco0oe MECTO B 3TOH crcTeMe 3HaHUM 3aHUMAIOT 3JIEMEHTHI CO/IEPIKaHUs, KOTOphIE CIyXat
OCHOBOHM i1 (hOPMUPOBAHMS TPEACTABICHUI O COBPEMEHHON €CTeCTBEHHO-HAYYHOM KapTHHE MHpa H
LEHHOCTHBIX OPHEHTAIMSIX JITYHOCTH, CIIOCOOCTBYIOIINX T'yMaHU3AIMHU OHOJIOTHYECKOT0 00pa30BaHMs.

CTpyKTypHpOBaHHE COAEp)KaHUS yUeOHOr0 MaTepuasa B porpaMme Mo OMOJIOTHH OCYIIECTBIEHO C
y4€TOM TNPHOPUTETHOIO 3HAUEHHs] 3HAHUM 00 OTIMYUTEIBHBIX OCOOEHHOCTSX >KMBOM HpUPOABI, O €&
YPOBHEBOW OpraHu3alliy 1 3BOJIOLUH.

Llens u3ydenus: yuebHoro npeamera «buosnorus» Ha 6a30BOM ypOBHE — OBJIa/IeHHE 00YyJarOIUMHUCS
3HAaHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIBHON OpraHM3aIlliK >KUBBIX CHCTEM pa3HOrO paHra u mpuodpereHue
YMEHUH HCIIOJIb30BaTh 3TU 3HAHMS JJIsl TPAMOTHBIX JI€MCTBUI B OTHOLIEHUH OOBEKTOB KHBOW MPUPOIBI U
pelLeHHs] Pa3InYHbIX KU3HEHHBIX POOJIEM.

Pabouass mporpamma yweOHOro mnpenmera «buosiorus» BXOAUT B 00S3aTEIbHYIO MPEIMETHYIO
obnacth «EcTeCTBeHHOHAYYHBIE TPEMETHI»

Cpoxk peanu3zaiuu nporpammsl — 2 roaa (10-11 xnacc)

KonnyecTBo y4eOHBIN YacOB, HA KOTOPBIE pacCYMTaHa MpOorpaMma

10 kacc 11 xmacc Bcero
Koun-Bo yueOHbIX Hesenb 34 34 68
Kon-Bo yacoB B Henemo 1 1




| Ko71-BO 4acoB B rof ‘ 34 ‘ 34 ‘ 68 ‘

JInst peanu3anuy MporpaMMbl HCHOIB3YIOTCS YUCOHUKH, JOMYIIEHHBIE K MCIIOJIB30BAHUIO TP PeaIn3aliu
MMEIOINX TOCYJapCTBEHHYIO aKKPEIUTAIIMIO 00pa30BaTeIbHBIX IPOrpaMM HavaIbHOTO OOIIEro, OCHOBHOTO
obmero, cpegHero ooOmiero o0pa3oBaHMS OpPraHU3AIMAMH, OCYIIECTBIISIOIIMMHE — 00pa30BaTEIbHYIO
NEeSITENIbHOCTD, ITpHKa3oM MuHnmpocsemeHus ot 21.09.2022 Ne 858:

* buosnorus, 10 knace/ [Tonomapésa U.H., Kopuunosa O.A., Jlomununa T.E.; mox penakmueii [Tonomapépoit
N.H., OOmecTtBO ¢ OrpaHWYEHHOW OTBETCTBEHHOCThIO WM3natensckuii nentp «BEHTAHA-TPA®y;
AxuunonepHoe oodmectso «M3narensctBo «lIpocsemenue»

 buonorus, 11 knacc/ [Tonomapésa U.H., Kopamnosa O.A., Jlommnuna T.E. u apyrue; moa pemakiueit
ITonomapépoit M.H., O6mecTBo ¢ orpaHu4eHHOM OTBETCTBEHHOCThIO M3matenbckuii nentp «BEHTAHA -
I'PA®»; Axunonepnoe obuiectBo «M3narenscrBo «lIpocBenienue»

DJeKTpOHHBIE 00pa30BaTENIbHBIE PECYPCHI, NOMYIICHHbIE K HCIOJIB30BAHUIO MPU pealu3allii UMEIOIINX
rOCYJapCTBEHHYIO aKKpEAUTAIMI0 00pa30BaTEeNIbHBIX MPOTpaMM Ha4aJbHOTO OOIIET0, OCHOBHOTO OOIETO,
cpenHero obmiero oopazoBanus nmprukazom MunmnpocsemieHus ot 02.08.2022 Ne 653:

e Poccuiickas anektponHas mkosna https://resh.edu.ru/subject/5/6/
e Vuu.py https://uchi.ru/
e VYpoku Ouonoruu https://www.uchportal.ru/load/74
e UnTepakTuBHas mocka https://www.uchportal.ru/load/216
e KowmmproTepHbie mporpamMmbl 1o Omosoruu  https://www.uchportal.ru/load/79 Ilpe3enTanum
https://www.uchportal.ru/load/75
o ®depnepanbHblil nopTan «Poccuiickoe odpazoBanue» http://www.edu.ru/
B mporpaMMy BKITFOUEHBI COJIep KaHUe, TUIAHUPYEMbBIC pe3yiIbTaThl (JTMYHOCTHBIE, METAIPEIMETHBIC,
MPEIMETHBIC), TEMaTHIECKOE TUIAHUPOBAHKE C YIETOM pabdoUeil MpOorpaMMbl BOCITUTAHUS B BO3MOKHOCTBIO
WCTIOJIb30BaHUS 3JICKTPOHHBIX (IIU(POBBIX) 00pa30BaTENBHBIX PECYPCOB, OIIEHOYHBIC MATEPHAIIBI.

Pabouass mporpaMma paccMOTpeHa Ha 3acelaHUM METOJMYECKOro OOBbEIUHEHUs Y4HUTelIen-
npenMeTHUKOB (mpoTtokon Nel ot 29.08.2023 r.), cornacoBaHa ¢ 3amectutenem aupektropa MAQOY Jlureit
UT'Y r. Upkytcka, yrBepkaeHa npukazom aupekropa Ne 01-06-140 ot 30.08.2023 r.



INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke mporpamMmbl MO OMOJOTHH TEOPETUYECKYIO OCHOBY IJISl OIpe/eeHHs MOAXO0/I0B K
(bopMHpPOBaHUIO COJEpPKAHUS YUEOHOTO TpeaMeTa «BHOJIOrHs» COCTaBUIIM: KOHIETITYaJIbHBIC MOJOKEHHS
@I'OC COO o B3auMOOOYCIOBICHHOCTH IIeNICH, COAep)KaHus, pPe3ylbTaToB OOy4deHHS M TpeOOBaHUH K
YPOBHIO TOATOTOBKH BBITYCKHUKOB, MOJOXEHHUS 00 OOMMX WeNsIX U MNpPUHIUIAX, XapaKTepPHU3YIOIIUX
COBPEMEHHOE COCTOSIHHE CHCTEMbI cpelHero obmiero obpaszoBanus B Poccuiickoit denepauuu, a Takxke
MOJIOKEHUS O crenuduke Ouojoruu, €€ 3HAYCHUH B TIO3HAHUHM JKUBOW NPUPOABI M 0OeCHeueHUH
CYLIECTBOBAHMsI 4esloBedecKoro obmiectBa. CoriacHO Ha3BaHHBIM IIOJIOKEHHUSM, ONPEIEIIEHbl OCHOBHBIE
(GyHKINU TPOTrpaMMBbI IO OHOJIOTHHU U €€ CTPYKTYpa.

[IporpamMma o 6uonoruu 1aét npeacTaBiIeHue o Lensix, 00 o01elt cTpaTernu 00y4eHusl, BOCIUTaHUS
U pa3BUTUS OOYYAIOIIMXCS CpeACcTBaAMH y4yeOHOro mnpeamera «buonorus», ompeaenseT o0s3aTesbHOE
IIPEIMETHOE COJIEpP)KaHUE, €ro CTPYKTYpy, paclpelieieHHe M0 pas3feiaM M TeMmMaM, PEKOMEHIYEeMYIO
MOCJIeIOBATEIBHOCTh M3YYEHHUsSI YUEOHOTO MarepHaia ¢ y4ETOM MEKIPEIMETHBIX W BHYTPHIIPEIMETHBIX
CBSI3€i, JIOTHKU 00pa30BaTEIbLHOTO MPOLIECCa, BO3PACTHBIX OCOOCHHOCTEH 00y4aroMXCsl.

B mnporpamme mo OHOJOTMHM TakKe YYUTHIBAIOTCS TPeOOBaHHUS K IUIAHUPYEMBIM JIMYHOCTHBIM,
METaNpeIMETHBIM U TIPEAMETHBIM pe3yibTaraM oO0ydeHus B ()OPMUPOBAHMHM OCHOBHBIX BHJIOB Y4€OHO-
MO3HABATEIBHON  JIEATENIbHOCTH/Y4eOHBIX ~ ACUCTBHH  OOYYalOIUXCS IO OCBOCHUIO  COJEPIKAHHS
Ouooruueckoro oopa3zoBaHusl.

B nporpamme mno Ouomormu (10-11 kmaccel, 0a30BbIii ypOBEHb) peaNM30BaH MPUHIUI
MIPEEMCTBEHHOCTH B M3Y4YCHHUU OWOJIOTHH, Oilarojapsi YeMy B HEH NPOCMATPUBAETCS HAIPABICHHOCTh Ha
pa3BUTHE 3HAHUH, CBA3aHHBIX C (POPMHUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS, HEHHOCTHBIX
OpPMEHTAIM JIMYHOCTH, SKOJOTUYECKOIO MBIIUICHUS, MPEICTaBICHUA O 3J0pOBOM 00pa3ze JKU3HU HU
Oepe’KHbIM OTHOLIEHHEM K OKpyXaromed mnpupogHoi cpepe. IlosTomy Hapsgy ¢ HU3ydeHHEM
00IIEONOIOTUYECKUX TEOPUH, a TAaK)Ke 3HAHWKW O CTPOCHHMH KHMBBIX CHCTEM PAa3HOTO PaHra M CYIIHOCTH
OCHOBHBIX MTPOTEKAIOIINX B HUX MPOIECCOB B MPOTpaMMe 10 OMOJIOTHH y/IEIEHO BHUMAaHHE NCTIOIh30BAHUIO
MOJyYeHHbIX 3HAaHMW B TIOBCEIHEBHOW JKM3HM JJIS peEIIeHUs MPHUKIAIHBIX 3a7ad, B TOM YHCIE:
npoWIAKTUKNA HACJEJACTBEHHBIX 3a00JIeBaHUN 4YeNoBeKa, MEAMKO-TE€HETHYECKOro KOHCYJIbTHPOBAHUS,
00OCHOBaHHUSI SKOJIOTMUYECKH LeJIeco00pa3HOro MOBEACHUS B OKpY)KaloIled NPUPOAHOM cpele, aHalu3a
BIIMSTHHS XO3STICTBEHHOW JIESTETLHOCTH YEJIOBEKAa Ha COCTOSHUE MPUPOIHBIX M MCKYCCTBEHHBIX SKOCHCTEM.
VYcunenne BHUMaHMS K NPUKIAJHOW HANpaBIEHHOCTH YydyeOHOro mpeamera «bHOJOTHs» NPOIUKTOBAHO
HEOO0XO/AMMOCTBIO O0ECIeUeHUs1 YCIOBHM I pelleHUs OJHOM U3 aKTyaJlbHBIX 3a/ad IIKOJIBHOTO
OMOJIOTMYECKOTO0 00pa30BaHUs, KOTOpas Mpeamnojaraet (GopMHUpOBaHHWE y OOYYAOMIMXCS CIOCOOHOCTH
aIanTHPOBATHCS K M3MEHEHUSIM IMHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MHpA.

buonorus Ha ypoBHe cpeaHero oouiero oopa3oBaHHs 3aHUMAaeT BakHOe MecTo. OHa oOecrieynBaer
¢dbopmupoBaHUe y 00yUaIOIIUXCsl IPEJICTABICHUH 0 HAyYHOU KapTUHE MHpa, pacuIupseT U 000011aeT 3HaHHU
O XMBOM MNpHUpOAE, €€ OTIMYMUTEIBHBIX IPU3HAKaX — YPOBHEBOM OPraHM3allMd M SBOJIOLHH, CO3HAET
YCIIOBHSI JUISI: TIO3HAHMS 3aKOHOB JKHBOW TPHUPOIBI, (OPMHPOBaHUS (DYHKIIMOHAILHOW TPaMOTHOCTH,
HaBBIKOB 3/10pOBOr0 M 6e30macHoro o0pasa KM3HH, KOJIOTHYECKOI0 MBIIUIEHUS, IEHHOCTHOTO OTHOILICHHS
K KHBOH MPHUPOJIE U YETIOBEKY.

Bonbmioe 3HaueHne OMOJIOTHS MMEET TAaKXKe ISl PEelIeHHs] BOCIIUTATEIBHBIX M Pa3BHBAIONINX 3a/1a4
cpemHero o0Imero o0pa3oBaHUsA, CONHAIM3AIMU oOydarommxcsa. M3ydenue Owuonornu obecrieunBaeT
ycnoBus Ui (OPMUPOBAHUS MHTEIUIEKTYalIbHBIX, KOMMYHHKAIIMOHHBIX U WH(GOPMAIMOHHBIX HaBBIKOB,
ACTETUYECKON KYJIBTYphl, CHOCOOCTBYET HMHTErpalMd OHOJOTWYECKMX 3HAHUW C TPEACTaBICHUSMH W3
IpYTUX Y4eOHBIX MpPEIMETOB, B YAaCTHOCTH, (U3MUKH, XUMUU U reorpaduu. Ha3BaHHBIE MONOKEHUS O
MpelHa3HauYeHUN ydeOHOoro mnpenmMera «bHOOTHS» COCTaBWIIM OCHOBY [UIsl ONpEIeNieHUs MOAXOJ0B K
0TOOPY U CTPYKTYPHPOBAHHUIO €0 CO/ACPIKAHUS, IPECTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

Ot60p conepxanus yueOHOro mnpeamera «buosorus» Ha 0a30BOM YPOBHE OCYIIECTBIEH C MO3HIIHIA
KYJIbTYPOCOOOPA3HOIrO IMOAX0/a, B COOTBETCTBUU C KOTOPBIM OOydYaroImiuecs TOJKHBI OCBOUTH 3HAHUS U



yYMEHUS, 3HauuMble U1 (POpMUpOBaHUS OOIIEH KyJIbTYpbl, ONpEACISAIONINE aJCKBAaTHOE IIOBEICHUE
YeJIOBEKa B OKPYIKAIOIIEH MPUPOIHOMN cpejie, BOCTpeOOBAaHHBIEC B MOBCEIHEBHOM JKU3HU M MPAKTHUYCCKOU
nesitenbHOCTH. Oco00€ MECTO B 3TOM CHCTEME 3HAHUN 3aHUMAIOT 3JIEMEHTHI COAECPKAHUSI, KOTOPbIE CIyXKaT
OCHOBOHM it (hOPMUPOBAHMS TPEACTABICHUI O COBPEMEHHOH €CTECTBEHHO-HAYYHOW KapTHHE MHpa H
[IEHHOCTHBIX OPHEHTAIMSX JINYHOCTH, CIIOCOOCTBYIOIINX T'yMaHHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMS.

CrtpykTypHupoBaHHe COAepKaHUs y4eOHOro Marepuaia B MporpamMme Mo OMOJIOTHU OCYIIECTBIEHO C
y4€TOM TNPUOPUTETHOTO 3HAYCHHS 3HAHUM 00 OTIMYMTEIbHBIX OCOOEHHOCTAX >KUBOM MPUPOIBL, O €&
YPOBHEBOH OpraHM3alMd W SBOJIOLMU. B COOTBETCTBHMM C 3THM B CTPYKType Y4YeOHOrO mpeamMera
«buonorus» BeIJEIEHBI CIEAYIOIUE CoIepKaTeabHble TUHUU: «buosorus kak Hayka. MeToJpl Hay4HOTO
no3HaHusm», «Knerka kak 6nosoruyeckas cucreMay, «OpranusM Kak ouonoruyeckas cuctemay, «Cucrema u
MHOT000pa3ue OPraHUYeCKOro MHpay», «IBOIIONUS KUBOW MPUPOABD», «IKOCUCTEMBl U MPHUCYIIHE UM
3aKOHOMEPHOCTH.

Lenp u3zyuenust yaebHoro npeamera «buosnorus» Ha 6a30BOM ypOBHE — OBJIQJICHHE O0YJarOIIUMHUCS
3HAHUAMU O CTPYKTYPHO-(YHKIIMOHATBFHOM OpPTraHM3allMU JKUBBIX CHCTEM PA3HOTO paHTa W MpuoOpeTeHHe
YMEHUI MCIIONB30BaTh 3TU 3HAHUS JIJISI TPAMOTHBIX JIEHCTBUI B OTHOIIEHUH OOBEKTOB >KUBOIl MPUPOJBI U
peILIeHHsI Pa3IMYHBIX KU3HEHHBIX MPOOIIEM.

JocTuxkenue Leiau u3ydeHus: yueonoro npeamera «buonorus» Ha 6a30BoM ypoBHE oOecrieunBaeTcs
pElIeHrEeM CIEeTYIOIINX 3aau:

OCBOGHHE OOYyYaIOUIMMHUCS CHCTEMbl 3HaHUI O OMOJOTHMYECKUX TEOPHSIX, YUYEHUSIX, 3aKOHaX,
3aKOHOMEPHOCTSAX, TUIOTe3aX, MpaBUJIax, CIYXKallUX OCHOBOW s (HOPMHUPOBAHMS MPEICTABICHUNA O
€CTeCTBEHHO-HAYYHOW KapTHHE MHpa, O METOAAaX HAay4yHOrO IO3HAHHs, CTPOSHUH, MHOTOOOpasud H
O0COOCHHOCTSIX JKUBBIX CHUCTEM Pa3HOTO YPOBHS OpraHU3allMH, BBIJAIOUIMXCS OTKPBITHSX U COBPEMEHHBIX
HCCIIEIOBaHUSIX B OMOJIOTHH;

dbopmupoBaHrEe Y 00YJarOIIUXCsl TIO3HABATENILHBIX, MHTEIUIEKTYaJIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
B TIpOIIeCCe aHalM3a JaHHBIX O IMYTAX Pa3BUTHs B OWMOJOTHMHM HAYYHBIX B3TJISIOB, WACH M TIOJXOJOB K
M3YUYEHHIO JKUBBIX CUCTEM Pa3HOI'0 YPOBHS OpraHU3aIHH;

CTaHOBJIEHHE y O0yUaromMXcs 00Lel KyIbTypsl, PYHKIIMOHAIBHOM IPaMOTHOCTH, Pa3BUTHE YMEHUN
OOBSICHATh W OIICHWBATH SIBJICHUS OKPY)KAIOLIETO MHpA KXHBOW MPHUPOJBl HA OCHOBAaHWM 3HAHWU W OIIBITA,
MOJTYYSHHBIX TIPU U3yYEHUN OUOJIOTHH;

¢dopmupoBaHrue y OOy4yarONIMXCS YMEHUI WIUTIOCTPUPOBATh 3HAUEHUE OMOJIOTMYECKUX 3HAHUN B
MPAKTUYECKOM  JIeSTebHOCTH 4YeloBeKa, pPAa3BUTUM COBPEMEHHBIX MEIUIUHCKUX TEXHOJOTUH H
arpoOMOTEXHOJIOTHIA;

BOCIIUTaHHUE YOKIEHHOCTH B BO3MOXKHOCTH ITO3HAHHS YEIOBEKOM JKUBOM TPUPOIBI, HEOOXOTUMOCTH
Oepe’KHOrO0 OTHOIIEHUS K HeH, COONIOJCHMS OSTHYECKUX HOPM TPH MPOBEAECHUU OHUOJIIOTHYECKUX
HCCIICIOBAHUIA;

OCO3HAHHE IEHHOCTH OMOJOTMYECKMX 3HAHWH JUIS TOBBIIICHUS YPOBHS DKOJOTHYECKOW KYIBTYpPHI,
st GOPMHUPOBAHUS HAYIHOTO MUPOBO33PECHHUS;

IpPUMEHEHHE MPUOOPETEHHBIX 3HAHUM U YMEHUN B MOBCETHEBHOM KHM3HM JUIS OLEHKH MOCIEICTBUNA
CBOEH JEATeNbHOCTH MO OTHOUICHHIO K OKpYXKaroleidl cpene, COOCTBEHHOMY 3/10pOBbIO, 0OOCHOBaHHE U
co0utoIeHre Mep MPOPHUIAKTUKY 3a00JI€BaHU.

B cucreme cpennero ob6mero oopazoBanus «buosorus», nzydaemasi Ha 0a30BOM ypOBHE, SIBIISIETCSA
00s13aTeNbHBIM YY€OHBIM MPEIMETOM, BXOSIIAM B COCTaB MpeaMeTHOH obnactu «EcTecTBeHHO-Hay4HbIE
PEIMETHI.

Jlnst u3ydeHus: 6Monoruu Ha 6a30BOM YPOBHE CPEIHEro o0miero oopazoBaHus OTBOJUTCS 68 4acoB: B
10 ximacce — 34 vaca (1 gac B Henenio), B 11 kimacce — 34 yaca (1 gac B Hezeno).



COILEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi Kak Hayka.

buonorus xak Hayka. CBs3p OHOJIOTMM C OOILNECTBEHHBIMHM, TEXHHUYECKUMH U JAPYIrUMHU
€CTECTBEHHBIMH HayKamH, (unocoduelt, 3TUKOH, 3cTeTukoil 1 npaBoM. Pons Ouonoruu B hopMupoBaHUU
COBpEMEHHOI Hay4yHOU KapTUHBI Mupa. CucTeMa OMOJOTHIeCKUX HayK.

Mertoabl MO3HaHWS JKMBOW NpUpOAbl (HAOIIOAECHUE, SKCIIEPUMEHT, OIUCaHHe, HW3MEpEeHHe,
KJaccu(uKanus, MOAEIMPOBAHNE, CTATUCTUYECKAs 00pabOTKa JaHHBIX).

JdemoHcTpaumnu:

[Toprpetsr: Y. Hapsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

TaOnuis! u cxeMbl: «MeTo/ bl TO3HAHUS KUBON IPUPOIBD.

JlaGopaTropHble U NpaKTHYecKue padoThbl:

ITpakTuyeckas pabora Ne 1. «Mcronp3oBaHHe Pa3IUYHBIX METOJOB MpPU U3YYEHUH OHMOIOTHYECKUX
O0OBEKTOBY.

Tema 2. /KuBble cucTeMbl 1 UX OPraHU3ALMA.

XKusble cucrembl (OMOCHUCTEMBI) Kak HpeaMeT u3ydeHust Ouosoruu. OTIUYME JKUBBIX CHCTEM OT
HEOPraHUYECKON IPUPOJBI.

CpoiicTBa OmocucTeM W HX pa3HOOOpaswe. YPOBHU OpraHu3aliil OMOCHCTEM: MOJIEKYJISPHBIM,
KJICTOYHBIH, TKAHEBbI, OPTraHU3MEHHBIN, OMYJISIIUOHHO-BUIOBOM, 9KOCUCTEMHBIN (OHMOT€0IICHOTUYECKHIA),
OrocdepHBIN.

JdemMoHncTpanuu:

Tabnuue! 1 cxembl: «OCHOBHBIE TPU3HAKHU )KU3HIY, «YPOBHU OpraHU3alluu )KUBOM IPUPOIBI.

Ob6opynoanue: monaens mosiekyinsl JJHK.

Tema 3. XuMHYeCKHI COCTAB U CTPOCHHE KJIECTKH.

XVMMHYECKUN COCTaB KIETKU. XUMHUYECKHE JJIEMEHTBHI: MAKpPOIEMEHThI, MUKpO3JIEMEHTHI. Bona n
MUHEpPAJIbHbIE BELIECTBA.

@OyHKIMM BOJBI U MUHEPAJIbHBIX BELECTB B KieTke. [loanepxanne ocMoTHueckoro d6anaHca.

benku. CoctaB u cTpoeHue OenkoB. AMHUHOKHCIOTBI — MOHOMephl OenkoB. He3ameHumble u
3aMEHUMbIE AMHHOKUCIOTBHI. AMHHOKHUCIOTHBI coOCTaB. YPOBHM CTPYKTYpbl OEIKOBOW MOJIEKYJIBI
(mepBu4Has, BTOpPUYHAs, TPETHYHAs W 4YCETBEPTUYHAS CTPYKTypa). XHMMHUUYECKHE CBONCTBA OCJIKOB.
buonoruueckue GpyHKIMU OEIKOB.

®depmeHTHl — OMojoruyeckue karanuzaropel. CTpoeHue ¢epMeHTa: aKTUBHBIA IIEHTp, CcyOcTpaTHas
cneunpuynocts. Kopepmentsl. Butamunbl. OTnnuns (pepMEeHTOB OT HEOPTaHMYECKUX KaTalu3aToOpOB.

VYreBonbl: MOHOCaxapu bl (TJIFOKO3a, prb03a 1 JIe30KCHpr003a), Aucaxapubl (caxaposa, JIaKTo3a) U
noJtrcaxapuasl (Kpaxmai, TIIHKOTEH, 11eJUTi0103a). bromornueckue GyHKIIUN yTIE€BOIOB.

Jlunuael:  tpurnuuepuabl, ¢Gochonunuael, crepounsl. [uapopunbHO-THAPO(YOOHBIE CBOICTBA.
buonornueckue ¢pynkuuu nununoB. CpaBHEHHE YIIIEBOIOB, OSITKOB M JUIUIOB KaK HCTOYHUKOB SHEPTUH.

Hyxnennoseie kucnotsl: JIHK n PHK. Hykneornasl — MOHOMEpBI HYKIEUHOBBIX KUCIOT. CTPOCHHE U
¢ynxun JJHK. Crpoenune u pynkunu PHK. Buast PHK. AT®: crpoenue u pyHKIMH.

[Mutonorus — Hayka o kierke. KierouHas Teopust — mpuMep B3aUMOACUCTBUS UAECH M (akTOB B
Hay4YHOM IT03HAaHUU. METO/1bl U3yUEHUS KIETKHU.

Knerka kak nenoctHas »kuBas cucrema. OOIye NpU3HAaKM KJIETOK: 3aMKHYyTas HapyxHas MeMOpaHa,
mosekyinbl JIHK kak reHeTH4eckuii anmapar, CHCTeMa CHHTe3a Oelika.

Tumbl K1€TOK: dyKapHOTHUECKass U Ipokapuotuyeckas. OcoOOEHHOCTH CTPOEHUS MPOKAPUOTUYECKOM
knetku. Kierounass crenka Oakrepuil. CTpoeHHE 3YKapHOTHUYECKOW KiIEeTKH. (OCHOBHBIE OTJIMYHA
PaCTUTENBHOM, )KUBOTHON M TPUOHOM KJIETKH.



IToBepXHOCTHBIE CTPYKTYphl ~KJIETOK — KJIETOYHAas CTEHKAa, IJIMKOKAJIMKC, HX (QYHKIHUH.
[Tna3maruueckass memOpana, e€ cBoiictBa u ¢yHkiuu. Lluronnazma u e€ opranouasl. OqHOMEMOpaHHbIE
opraouasl kierku: OIIC, anmapar @'onbmxu, snu3ocomsl. [losyaBTOHOMHBIE OpraHOMbI KIIETKU:
MUTOXOHJAPHUH, IUIACTHIbL. [IponcxoxaeHrne MUTOXOHApUHA M Iutactua. Bunel mmactun. HememOpanHble
OpPraHOU[IbI KJIETKH: pUOOCOMBI, KJIETOUHBIA EHTP, LIEHTPUOJIHU, PECHUYKH, KI'YTUKH. DYHKIIUN OPraHOUIOB
KJIETKHU. BKirtoueHus.

Snpo — perynsTopHbiil HeHTp kieTku. CTpoeHue siyipa: saepHas 000J04YKa, KapruoIuIa3Ma, XpoMaTrH,
AIPBIIIKO. XPOMOCOMBI.

Tpancnopr BelecTB B KIIETKE.

JdemoHcTpaumnu:

[Moptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. Illneitnen, P. Bupxos, k. Yorcon, ®. Kpuk, M.
Yunkunc, P. ®panxnun, K. M. bap.

Huarpammsl: «PacnpeneseHne XMMHYECKHUX 3JEMEHTOB B HEKMBOM mpupone», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOE».

Tabmuupr u cxemsl: «llepuoguueckas TabnMuIa XUMUYECKUX 3JIEMEHTOB», «CTPOEHHE MOJIEKYJIbI
BO/bI», «buocunrtez Oenka», «CTpoeHue Mojekyiabl Oenka», «CtpoeHue ¢pepmenTa», «HykienHoBble
kucnotel. JIHK», «Ctpoenne monexynsl AT®», «CTtpoeHHE 3YKapHOTHYECKOM KIETKW», «CTpoeHHe
KUBOTHOM KIIEeTKW», «CTpOEHHME pacTUTENbHOM KiIeTKn», «CTpoeHue MpPOKAPUOTHUECKON KIIETKN»,
«CTpoeHue szpa KIeTKW», «YTIeBOAb», «JIUmuab.

OO6opynoBaHue: CBETOBOM MHKPOCKOIN, O00OpyAOBaHHE JUIsl IPOBEAEHUS HAOIIOACHUN, M3MEpEeHUil,
HKCIEPUMEHTOB, MUKPOIIPENIapaThl PACTUTEIbHBIX, )KUBOTHBIX U OaKTEpHUATIbHBIX KIETOK.

JlaGopaTopHble U IpaKTHYeCKUe padoThI:

JlaGopatopnass pabora Ne 1. «/3y4yeHHe KaTaIUTUYECKOH aKTHBHOCTH (PEPMEHTOB (Ha IMpHMEpe
aMMJIa3bl WM KaTayasbl)».

JlaGopatopnast pabora Ne 2. «l3yueHHe CTpOEHMs KIETOK pacTeHHUH, *HBOTHBIX U OakTepuil moa
MHUKPOCKOIIOM Ha F'OTOBBIX MUKPOIIpENapaTax U X OIUCAHUEY.

Tema 4. /KusHeaesTeJIbHOCTh KJIETKH.

OOmeH BemiecTB, WM MeTabONIM3M. ACCUMWIAIMS (IUIACTUYECKUH OOMEH) M JUCCUMMIIALNS
(oHepreTHyeckuii 0OMEH) — JIB€ CTOPOHBI €IMHOTrO mpolecca MeTabonu3Ma. Poib 3aKOHOB COXpaHEHHs
BEIIECTB M SHEPIMH B IOHUMaHUU METa0oI13Ma.

Tunel oOMeHa BeulecTB: aBTOTPO(HBIN U rerepoTpodHsblil. Ponb pepmeHTOB B 0OMEHE BElIECTB U
MIPEBPALICHUH SHEPTUU B KIIETKE.

®otocunte3. CBeroBas U TeMHOBas (a3bl ¢porocuHTe3a. Peaknuu ¢porocuntesa. DPPeKTUBHOCTH
¢dorocunTe3a. 3HaueHue (HOTOCHHTE3a IS KHU3HM Ha 3emiie. BrnusiHue ycinoBuil cpenbl Ha (POTOCHHTE3 U
CHOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMocHuHTe3. XeMOCHUHTE3UpYIoIIHe OakTepru. 3HaueHue XeMOCHHTE3a JIIs )KU3HH Ha 3emIie.

DOHepreTudyeckuii OOMeH B KJeTke. Paciienienue BemecTs, BbIACICHUE U aKKYMYJIHPOBaHUE YHEPTUU
B KJIETKE. DTalbl SHepreTuyeckoro oomena. I'nukonus. bpoxkenue u ero Buabl. Kuciopoanoe okucienue,
WM KeTouHoe apixanue. OxkucnurenbHoe GocopunupoBanue. IHHEKTUBHOCTh YHEPTETUUECKOTO OOMEHA.

Peakuun matpuuyHoro cunHte3a. ['enernueckas undopmanus u JHK. Peanuszamus renernueckoit
uHpopmanuu B kieTke. ['eHeTHueckuil koJ MU ero cBoiicTBa. TpaHckpumuus — MaTpuuHblii cuHte3 PHK.
Tpancnsauuss — Ouocunte3 Oenka. Drtambl TpaHcasiuuu. KoaupoBanue amuHOKuCIOT. Ponb pubocom B
OuocuHTe3e Oenka.

Hexnerounsie ¢opmbr xu3uu — Bupycbl. Mcrtopust otkpeitusi BupycoB (II. WM. VBanoBckwmii).
OCoOEHHOCTH CTPOCHHUS U KHU3HEHHOTO LMKIA BUPYCOB. bakrepuodaru. bonesnu pacteHuid, )KUBOTHBIX U
4eJIOBEeKa, BbI3bIBaeMble BHpycamu. Bupyc mmmynoxpepuiuta uyenoBeka (BUY) — Bo3Oynurens CITN/a.
OOparHasi TpaHCKpUIILMs, peBepraza M uHTerpasa. llpodunakThka pacrnpoCTpaHEHHs BUPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumnu:



[Toptpetsr: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsses.

Tabmuie! u cxembl: «Tumnbsl TuTaHus», «Metadonuzmy», «MUTOXOHAPHU», « JHEPTETUIECKUN 0OMEH,
«Xnopomiacty, «Porocuntes», «Crpoenue [IHK», «Ctpoenue u QyHKImoHupoBaHue reHa», «CHHTE3
oenkay, «['enermueckuii koma», «Bupyce», «bakrepuodarn», «CTpoeHHE M KU3HEHHBIM LMK BHpYyca
CII1/Ia, 6axtepuodaray, «Permmukamus JTHK».

Ob6opynoBanue: Moaenu-ammiukanuu «Yasoeane [IHK wu tpanckpumnmms», «buocuHTe3 Oemkay,
«CtpoeHue KiIeTkn», Mozeinb cTpykTypsl JJHK.

Tema 5. Pa3MHoOKeHNe M HHAUBUAYAJIbHOE PA3BUTHE OPraHNU3MOB.

Kiterounslii UK, WiIW KU3HEHHBIA UK KiIeTku. MHTepdaza u mutos. [Ipomeccsl, mporekaronme B
uHTepdaze. Pemnmkanms — peaknus marpuuHoro cuHte3a JIHK. Ctpoenme xpomocom. XpOMOCOMHBIH
Habop — kapuoTHIl. JIUMIOUIHBIA U TAIUIOMIHBIA XPOMOCOMHBIE HA0Opbl. Xpomaruabl. LluTonorunyeckue
OCHOBBI Pa3MHOXEHUS U UHAUBUYAJIBHOI'O PA3BUTHSI OPraHU3MOB.

Henenne knetku — Muto3. Craaun mutosa. [Iponeccel, mpoucxoasdiye Ha pa3HbIX CTaJAUSIX MHUTO3A.
buonornueckuii CMbICIT MUTO3A.

[IporpamMmmupyemast ru0esb KIETKH — allonTo3.

@DopMbl pPa3MHOKEHUSI OPTAaHU3MOB: OECIONI0e U MOJ0BOe. Buapl 6ecrnonoro pa3MHOKEHUs: JelIeHUe
HAJBOE, IIOYKOBAHHME OJHO- W MHOTOKJIETOYHBIX, CIOPOOOpa3OBaHUE, BEreTaTUBHOE pPa3MHOKEHUE.
HckyccTBEHHOE KIIOHMPOBaHUE OPraHU3MOB, €70 3HAUEHUE JJISl CEJIEKIIUH.

[TosoBOE pa3MHOKEHUE, €70 OTIIMYUS OT OECIOIOrO.

Meiio3. Craguu meiio3a. Ilpoueccel, npoucxonsdiue Ha ctaausx meiio3a. [loBenenne xpomocoM B
Mmeroze. Kpoccunrosep. bruonornueckuii cMpIca U 3HaY€HUE MEH03a.

I"ameTorenes — nporecc 00pa3zoBaHuUs MOJIOBBIX KIETOK Y )KUBOTHBIX. [10I0BBIE jKeIe3bl: CEMEHHUKH U

sugHukd. OOpa3oBaHME M pa3BUTHE TOJOBBIX KIETOK — TraMeT (CrmepmaTo3ouj, SUIEKIeTKa) —
criepmaroreHe3 U oBoreHe3. OCoOEHHOCTH CTPOEHUs SHIEKIETOK M criepMaTo3ouaoB. OIUIO0TBOPEHUE.
ITapTenorenes.

NunuBuayanbHoe paszBuTHe (OHTOTeHe3). OMOpHUOHAIBbHOE pa3BUTHE (dMOpHOreHe3). Tarbl
SMOpPUOHAILHOTO Pa3BUTUS Yy TO3BOHOYHBIX JKMBOTHBIX: JApOOJEHHE, TacTPYJSLUs, OpraHOreHEs3.
[TocTamOpuoHanbHOE pa3BuTHE. THUIBI TOCTAIMOPHOHAIIBHOTO Pa3BUTHSL: MPSAMOE, HENPSIMOE (JIMYMHOYHOE).
Brnusinue cpezpl Ha pa3BUTHE OpPraHU3MOB, (PAKTOPBI, CIOCOOHBIE BBI3BIBATH BPOKAEHHBIE YPOJICTBA.

Poct u pazButue pactenuii. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH, CTA/IUU Pa3BUTHS.

JdemoHcTpauuu:

Tabnuue! u cxembl: «POpMbI pa3MHOKEHUS OPraHU3MOBY, «J[BOHHOE OMIOOTBOPEHUE Y IBETKOBBIX
pacTeHuii», «BereraTuBHOE pa3sMHOXKEHHE pacTeHUI», «JleneHue kieTku OakTepuii», «CTpoeHHe MOJIOBBIX
KIIeTOK», «CTpoeHue XpomMocoMbl», «Kimerounsid uukiy», «Pemmukamus JHK», «Mwutoz», «Meio3y,
«IIpsamoe u HempsiMoe pa3BuTHE», «lameToreHe3 y MIIEKONHUTAOIIMX M 4YeloBeKa», «OCHOBHBIE CTaauu
OHTOTEHE3A».

O6opynoBaHue: MHKPOCKON, MUKpoIrpenapaThl «CrepMaTo30uabpl MICKOTUTAIOMIEToy, «SlilekieTka
MJIEKOIUTAOIEro», «KapuoknuHe3 B KileTKax KOpellka JyKay, MarHUTHas MOJelNb-anruinkauus «/lenenue
kietkuy, moaenb JIHK, monens meTadazHoit XpoOMOCOMBI.

JlaGopaTopHble U IpaKTHYeCKUEe PadoThI:

Jlaboparopnas pabora Ne 3. «HaGmromeHne MuTo3a B KJIETKaX KOHYHMKA KOPEIIKa JTyKa Ha TOTOBBIX
MHUKpOIpenaparax.

Jlabopartopnast pabota Ne 4. «/3ydeHue CTpOSHHUS MOJOBBIX KJIETOK HA TOTOBBIX MUKPOIIpENapaTaxy.

Tema 6. HaciieAcTBEHHOCTh U U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTUKH. VcTopus pa3BUTHS TCHETUKH. POJIb LUTONOTMU M ASMOPUOJIOTUU B
CTaHOBJICHUM T'€HETUKU. BKiag pOCCHICKMX M 3apyOeKHBIX YUEHBIX B pPa3BUTHE TE€HETHKH. MeTOJbl
TeHEeTUKH  (THOPUIIOIOTMYECKUHM,  ITUTOTCHETUYECKHH,  MOJEKYJSIpHO-TeHeTH4YecKuil).  OCHOBHBIE
TE€HETUYECKUE MOHATHUS. | eHeTHUecKasi CUMBOJIMKA, UCIIOJIb3yeMasi B CXEMax CKPEIIMBAaHUN.



3aKOHOMEPHOCTH HACJIeIOBaHUsS TPHU3HAKOB, ycTaHOBJIeHHbIE [. Mennenem. MoHoruGpumaHoe
CKpelIBaHue. 3aKOH eIUHO-00pa3us THOPUAOB MepBOro mokosieHus. IlpaBuino moMuHUpoOBaHHSA. 3aKOH
pacluerIeHust IpU3HaKoB. I nmore3a unctorsl rameT. [loHOe 1 HEMOIHOE TOMUHUPOBAHUE.

JlurubpuaHoe ckpeliyBaHue. 3aKOH HE3aBUCUMOIO Haclie[JOBaHMs MpHU3HAKOB. llutorenermyeckue
OCHOBBI TUTHOPHIHOTO CKpeLIMBaHus. AHAIM3UpYIOIlee CKpellnBanue. Mcnoap30BaHue aHATU3UPYIOLIETO
CKPEILMBAHUS JUIsl OIIPEEIIEHNS TEHOTUIIa OCOOU.

CuerieHHOE HacjenoBaHue nmpuszHakoB. Pabora T. Moprana mo CrerieHHOMY HAacjlIeI0OBaHUIO TEHOB.
Hapyuienue cuernienns reHoB B pe3yJIbTaTe KPOCCUHIOBEPA.

XpOMOCOMHas TEOPHs HACJIEICTBEHHOCTH. [ eHeTHUecKue KapThl.

I'enernuka mnoma. XpOMOCOMHOE ONpEIEIEHHE I0J1a. AYTOCOMBI M IOJOBBIE XPOMOCOMBI.
I'oMmorameTHbI€ U reTeporaMeTHbie Opraiu3Msl. HacnenoBanne npu3HaKoB, CLHEIJIEHHBIX € IIOJIOM.

N3menunBoCcTh. Buapl WM3MEHYMBOCTH: HEHACIIEJCTBEHHAas M HacleACTBEHHas. Ponb cpensl B
HEHACJIEJICTBEHHOW HM3MEHYMBOCTH. XapaKTEpUCTUKA MOAU(PUKAIMOHHON M3MEHYMBOCTU. BapuannoHHBIN
psa v BapuanuoHHas kpuas. Hopma peakiun npusHaka. KomuuecTBeHHbIE U Kaue€CTBEHHBIE TPU3HAKU U UX
HopMa peakiuu. CBoricTBa MOAU(UKAITMOHHON U3MEHYMBOCTH.

HacnencrBennasi, wiyM reHoTHNUYecKas, U3MEHUYMBOCTh. KOMOWHAaTHBHAS HW3MEHUMBOCTH. MeHo3 u
MOJIOBOM  MpPOIECC — OCHOBAa KOMOMHATHMBHOW HW3MEHYMBOCTU. MyTallMOHHAs  HU3MEHYHUBOCTD.
Knaccugukanus myranmii: reHHbIE, XpOMOCOMHBIE, TeHOMHBIE. YacToTa M NpUYHHBI MyTauuid. MyTareHHbIe
(akTopsl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEeACTBeHHOM n3MeHunBoct H. . BaBuiosa.

BuesaepHast HaCIE€CTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoseka. Kapuorumn yenoBeka. OCHOBHbIE METO/Ibl TEHETUKHU YEJIOBEKA: €HEATOTHYECKUM,
OJIM3HELIOBBIA, IUTOTCHCTHYSCKUN, OWOXMMHUYCCKUH, MOJICKYIIpHO-TeHeTHYecKui. CoBpeMeHHOe
OIpe/IeJIEHUE NeHOTUIA: MOJIHOTEHOMHOE CEKBEHHPOBAHME, F€HOTUIHPOBAHUE, B TOM YHCJE C IOMOIIBIO
[TI1P-ananu3a. HacnencTBeHHble 3a0o0JeBaHMs 4YeJIOBEKa: T'€HHbIe 00JIe3HU, OOJE3HH C HACIEICTBEHHOM
IPEIPaCHOI0KEHHOCTBIO, XpPOMOCOMHBIE OoJie3HH. CoMaTHUecKue U reHepatuBHble MyTanuu. CTBOJIOBbIE
kinetkd. [lpuHiunel 3m10poBoro obpasa >KM3HHM, AMATHOCTUKH, MPOPHUIAKTUKH U JICYCHHS] T€HETHUECKUX
Oone3Hel. MeOUKO-TeHETHYECKOe  KOHCYJIbTUPOBAHHE. 3HAYCHHE  MEIUIIMHCKONM  TE€HETUKH B
MPEIOTBPALLEHUH U JICUEHUN TeHETHYECKUX 3a00JIeBaHUI YeTIOBEKa.

JdemMoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecosckuii, H.
N. BaBuiios.

Tabmuuel U cxembl: «MOHOTMOPUIHOE CKpEIIMBaHHE U €ro LUTOTEHETHYeCKas OCHOBa», «3aKOH
pacIeryIeHHsI U €T0 IUTOTeHETUYECKasi OCHOBAY, «3aKOH YHCTOTHI raMeT, «JlurudpuaHoe cKpemrBaHuey,
«Juronornyeckue OCHOBBI AUTHOPUIHOTO CKpeluBaHus», «Meio3», «B3auMoneilicTBue alieNbHBIX
reHoBy», «l'eHeTHueckue KapThl PaCTeHUM, )KUBOTHBIX U yeloBeka», «l eHeTuka mona», «3aKOHOMEPHOCTU
HACJIEIOBaHMs, CLEIJICHHOTO ¢ MoyioM», «KapHOTHUIBI YeloBeKa U JKUBOTHBIX», «BHUIbI N3MEHUMBOCTHY,
«MoaudukanmonHas HW3MEHUYUBOCTh», «HacnemoBanue pesyc-paktopa», «['eHeTHKa TpPYII KPOBUY,
«MyTanroHHas U3MEHYUBOCTHY.

ObopynoBanue: MO/IeTN-aNITUKAl N «Monorubpuanoe CKpEILMBaHUEY, «Henonnoe
JOMUHUpOBaHUEe», «/lurubpuanoe ckpemubanue», «llepekpéct XpoMocoM», MUKPOCKOIT M MUKpOMpenapar
«Apozodumna» (Hopma, Mytanuu GopMbl KPBIIIBLEB U OKPACKHU Tea), repOapuii «[ opoX MOCeBHOM».

JlabopaTopHble U IpaKTHYeCKHe PadoThI:

Jlaboparopnast paGora Ne 5. «/3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOTO H AUTHOPHUIAHOTO
CKpEeIMBaHUA Y Ip030(UiIbl HA TOTOBBIX MUKpOMpEnapaTax.

JlaGopatopnass pabGora Ne 6. «M3ydyeHue MOAM(PHUKAIMOHHON HM3MEHYMBOCTH, IIOCTPOCHUE
BAPUALIMOHHOTO Psia U BAPUALIMOHHON KPUBOI».

Jlabopartopnast pabora Ne 7. «AHanu3 MyTanuii y 1po30¢uiibl Ha TOTOBBIX MUKpPOIIpEnapaTax.

[TpakTrueckas padota Ne 2. «CocTaBlIeHHE U aHAJIN3 POJAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cenexkunst oprann3moB. OCHOBBI OHOTEXHOJIOTHH.



Cenexkuus Kak HayKa M mpolecc. 3apoxIeHue celekiuu U qomectukanus. Yuenue H. M. BaBuiona o
LEHTpaxX MPOMCXOXACHUS U MHOro0oOpa3usi KyJIbTYPHBIX pacTeHHUU. LIEHTpbI MPOUCXOXKICHHUS JOMAIIHUX
XKUBOTHBIX. COpT, IOpOJIa, IITAMM.

CoBpeMeHHbIE METOJIbI CeNIeKIIMU. MacCoBBI M MHAUBHUYAIbHBIM OTOOPHI B CENEKIMU PACTEHUHN U
#UBOTHBIX. OIlleHKa HKcTepbepa. bIU3KOpOICTBEHHOE CKpellMBaHWe — WHOpuAMHT. Yucras ITUHUS.
CkpeuuBanue 4MUCThIX JUHUM. ['erepo3uc, wim rubpuaHas cuwia. HepoacTBeHHOE CKpelMBaHUE —
ayropununr. OtnanénHHas tubpuamzanus U e€ ycmexu. VCKycCTBEHHBI MyTareHe3 H MOJy4YeHHE
MOJIMIIOUIOB. JJOCTHMKEHHS CEIEKIMU PACTEHUH, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buortexHonorus kak oTpacib IpOU3BOACTBA. ['eHHas MH)KeHepHsl. DTanbl CO3/1aHUs PEKOMOMHAHTHOM
JAHK u tpancrennsix opranu3moB. Knerounas unxkeHepus. Kietounble KyJlbTypbl. MUKPOKJIOHAIBHOE
pa3MHOXKE€HHE pacTeHHd. KioHMpoBaHHE BBICOKOIPOMYKTHBHBIX CEIBbCKOXO3AMCTBEHHBIX OPraHU3MOB.
Dkonoruueckue U sTudeckue mpoodsiemsl. [MO — renetndecku MOIUGUIIUPOBAHHBIE OPTraHU3MBI.

JeMoHcTpanuu:

IToprpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. 1BaHOB.

Tabmuipl 1 cxembl: kapra «LleHTphl NMPOUCXOXKIAEHUS U MHOT000pa3usi KyJbTYpHBIX PacTEHUI»,
«[lopoapl noMamIHUX >KUBOTHBIX», «CopTa KyIbTYypHBIX pacTeHwit», «OTnanéHHas THOpUAM3AIN,
«Pabotbl akamemuka M. @. UBanoBay, «[lomummonnus», «OO0BEKTH OHOTexHONOTHNY, «KineTouHbie
KYJbTYpbI U KJIOHUPOBaHUE», «KOHCTpyHMpPOBAaHKE U IIEPEHOC TE€HOB, XPOMOCOM.

O6opynoBanue: MYISDKH IUIOAOB M KOPHEIUIONOB AMKHX (POPM M KYIbTYPHBIX COPTOB PAaCTEHHIA,
repOapuii «CelbCKOX03UCTBEHHBIE PACTEHUS».

JlaGopaTropHble U NpaKTHYecKue padoThbi:

Okckypcusi «OCHOBHbBIE METOJIbI M JOCTH)KEHHUS CEJIEKLIUN PACTEHUN U J)KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHILIMIO, IUIEMEHHYIO (epMy, COPTOMCHBITATEIbHBIA YYacCTOK, B TEIUIMYHOE XO3SIICTBO, J1a0OpaTOpHIO
arpoOyHHUBEPCUTETA WIM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. IBoJirouMOHHAsA OHOJIOTHS.

[TpennocelIku BO3HUKHOBEHHS 3BOJIOIMOHHON Teopuu. DBOJIOLHOHHAs TEOpUs M €€ MeCTO B
6uosioruu. BnusiHIe SBOIIOIMOHHON TEOPUH HA Pa3BUTHE OMOJIOTHH U IPYTHX HAYK.

CBunerenbcTBa JBONIONHMH. [laJ€OHTOJOTHYECKUE: TOCIEAOBATEILHOCTh IOSIBICHUS BHJIIOB B
MAJIEOHTOJIOTUYECKON JIETONUCH, NlepexoiHble popmbl. bruoreorpaduueckue: cxoAcTBO U paznuyue (hayH u
(b70p MaTepUKOB U OCTPOBOB.

OMOPHOTIOTHUECKUE: CXOJCTBA U pa3INyusl SMOPHOHOB pa3HbIX BHJIOB MO3BOHOYHBIX. CpaBHUTEIBHO-
aHATOMMYECKHE: TOMOJIOTWYHBIC, aHAJIOTUYHbIC, PYJUMEHTapHble OpraHbl, aTaBU3Mbl. MOJIEKYISPHO-
OMOXMMHUYECKHE: CXOJCTBO MEXaHH3MOB HACJIEIICTBEHHOCTH M OCHOBHBIX METa0OJIIMYECKHX IyTEeH y BCeX
OpPTaHU3MOB.

OomonnonHas Teopus Y. Jlapsuna. [Ipeanocbulki BOSHUKHOBEHUS JapBUHU3MA. J[BHKYyIIHE CHIIBI
SBOJIOIMM BHJIOB 10 JlapBuHy (M30BITOYHOE pPAa3MHOXKEHHE TPH OrPAHUUYEHHOCTH PECYpPCOB,
HeomnpenenéHHas N3MEHINBOCTh, 00ph0a 3a CYIIIECTBOBAHNE, ECTECTBEHHBIN OTOOD).

Cunrernudeckas Teopus Bosonnu (CTI) u e€ 0OCHOBHbBIE MOJIOKEHUS.

MuxposBosronus. [lomynsaius kak eTuHUIa BUAA U SBOJIIOLIUH.

JIBrxyie cuibl ((hakToOphl) 3BOMIONMY BUAOB B IPUPOAE. MyTallMOHHBIN IPOIecC 1 KOMOMHATHBHAS
M3MEHYUBOCTD. [lomymsiirioHHbIe BOIHBI U ipeiid reHoB. V30ms1us 1 MUTpanus.

EctecTBenHbIit 0TOOP — HanpaBistomuid GaxTop sBoMOIH. POPMBI €CTECTBEHHOTO 0TOOpA.

[TpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTaT 3Boiouuu. [Ipumepsl mnpucrnocobneHuin y
OpraHu3MoB. ApoMOp(O3bI U UANO-AJANTAIIUH.

Bun u Bugoo6pazosanue. Kputepun Buma. OcHOoBHBIE (hOpMBI BUI000pa30BaHMs: reorpaduyueckoe,
HKOJIOTHYECKOE.



MaxkpoaBosmtorus. @opMbl 3BOTIONUE: (pUsieTHYECKasl, IUBEPreHTHAs, KOHBEPTeHTHAs, apasuiebHasl.
HeoOpatuMocTs 3BOIOIUY.

IIpoucxoxkaeHue OT HeCNEUUAIM3UPOBAHHBIX MpeakoB. Ilporpeccupyromas —crnenuain3anus.
AJnanTuBHAs paguanus.

JdemoHcTpauuu:

IToprpersr: K. JIunneit, XK. b. Jlamapk, Y. dapsun, B. O. KoBanesckuii, K. M. bap, O. I'ekkens, .
Miromnep, A. H. Cesepuios.

Tabmumpsl m cxembl: «Pa3BuTHe opraHmyeckoro Mupa Ha 3emie», «3apObIIIN MO3BOHOYHBIX
KHUBOTHBIX», «Apxeontepukc», «Dopmbl O00ppOBI 3a cyimlecTBOBaHUEY», «EcTecTBeHHBIH 0TOOPY,
«MHorooOpas3ue copToB pacTeHuit», «MHoroodpasue mopoj KUBOTHBIXY», «l[lomymsuuny, «MyTaroHHas
M3MEHYMBOCTB», «ApomMopdo3b», «Mnuoamanramumn», «OOmas aereHepanus», «JIBIKyIIUE CHIIBI
ooy, «Kaprta-cxema wmapupyra mnyremectsus Y. Jlapsunay, «boppba 3a cymiecTBOBaHUEY,
«[IpucnocobnenHocts  opranu3moB»,  «l'eorpaduueckoe  BuAOOOpazoBaHUE»,  «IKOJOTHYECKOE
BHJI000pa30BaHUCY.

O6opynoBanue: KOJJICKIMSI HACEKOMBIX C pPa3IMYHBIMU THUIIAMH OKPAacKH, HAaOOp TUIONOB M CEMSH,
kosekuus «lIpumepbl 3alUTHBIX MPHUCIOCOOJICHUH Yy >KUBOTHBIXY», MOAeNb «OCHOBHBIE HaIlpaBJICHUS
ABOJIIOLIMNY, 00bEMHasE MOieTh «CTPOCHHE TOJIOBHOT'O MO3Ta MO3BOHOYHBIX.

buoreorpaduyeckas kapra mupa, KoOwieKmus «DPOpMBl COXPAaHHOCTH HMCKOIMAEMBIX >KHBOTHBIX H
pacteHuii», mojensd anmiaukauus «llepekpéct xpomocom», BiaakHble mpemnaparbl «Pa3BuTue HaceKOMOroy,
«Pa3BuTHe narymkun», Mukponpemnapat «Jlpo3oduna» (Hopma, Mmyranuu GOpMbI KPBUIBEB U OKPACKH TENA).

JlaGopaTropHble U NpaKTHYecKue padoThbi:

Jlabopatopnas padora Ne 1. «CpaBHEeHHE BHIOB 110 MOP(OIOTHIECKOMY KPHUTEPHIOY.

Jlaboparopuast padora Ne 2. «OmnucaHue TPHUCIIOCOOJICHHOCTH OpraHu3Ma U €€ OTHOCUTEIBHOTO
XapakTepay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE KM3HU HA 3emJie.

JloHay4uHBIE MIPENCTABICHUS O 3apOXKACHUU >KU3HHM. HayuHble TMIIOTE3bl BOSHMKHOBEHMS XU3HU Ha
3emiie: aOMOreHe3 U naHcnepMus. XUMHUYecKas FBOJIIOLMS. AOMOTeHHBI CHHTE3 OPraHUYEeCKUX BEILECTB U3
HEOpPraHMYECKUX. OKCHEPUMEHTAIbHOE TOATBEPKICHUE XUMHYECKOM »5Boitouuu. HauanbHble 3Tamnsl
Oouosornyeckoil sBomouuu. I[unoresa PHK-mupa. ®opmupoBanue MeMOpaHHBIX CTPYKTYp H
BO3HHUKHOBEHHE MPOTOKJIETKU. [lepBbie kineTku U ux 3Bomonus. opmMupoBaHre OCHOBHBIX I'DYIII JKHUBBIX
OpPraHHU3MOB.

PazButue xu3uu Ha 3emie mo spaMm u mepuonaMm. Karapxei. Apxeickas U MPOTEPO30MCKasi dPHI.
[Taneosoiickas d2pa u e€ TepuUOAbl: KEMOpPUHCKUN, OpPIOBUKCKHMA, CHIypUNUCKUN, JE€BOHCKUM,
KaMEHHOYTOJIHBIN, TIEPMCKHUI.

Me3o30iickas 3pa 1 €€ epruoIbl: TPHACOBBIN, FOPCKHI, METOBOM.

Kalino3zoiickas 3pa 1 €€ neproibl: MajJeoreHOBbIA, HEOT€HOBBIN, aHTPOIIOT€HOBBII.

XapakTepHucTUKa KIMMaTa U reoJIOTHYeCKUX NporeccoB. OCHOBHBIE ATAIbl SBOIIOIUN PACTUTEIBHOTO
U JKMBOTHOTO MHupa. ApoMopdo3bl y pacTeHuil u *HUBOTHBIX. [losBIeHME, paclBeT W BBIMHUpPAHUE TPYIII
KUBBIX OPraHU3MOB.

Cucrema OpraHm4yeckoro Mupa Kak OTpakeHHe HBoJOIMU. OCHOBHBIE CHCTEMAaTHYECKHE TIPYIIIbI
OpPraHHU3MOB.

OBonronus 4eynoBeKa. AHTPONOJOrMs Kak Hayka. Pa3BuTue mpencTaBiIeHMH O IPOUCXOXKICHHUU
yesnoBeka. MeToapl M3ydeHMs aHTpornoreHesa. CxoacTBa M pas3dyusl 4YeJIOBEKAa M )KMBOTHBIX.
CucremaTnuecKkoe MoJ0KEHHUE YEIOBEKa.

JBmwxyue cuibl (pakTopsl) aHTporioreHe3a. HaciencTBeHHass W3MEHYMBOCTh M €CTECTBEHHBIN
or6op. Ob1IecCTBEHHBIN 00pa3 KU3HHU, U3TOTOBICHUE OPYIUM TPy, MBIIIJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU HBOJIIOLMU YEJIOBEKA: ABCTPAJONMMUTEKH, YenmoBek ymensld, YenoBek
npaMoxo i, YenoBek HeaHAepTaNbCKUil, UenoBek pazyMHbld. HaXxoaku MCKOMaeMbIX OCTaTKOB, BpEMsI
CYIIECTBOBAaHHUSA, 00JIACTH PACIIPOCTPaHEHHsI, 00BEM TOJIOBHOT'O MO3ra, 00pa3 KU3HHU, OPYAHUS.



Yenoseueckue pacbl. OCHOBHBIE OOJIBIINE pachl: €BpONICOUAHAs (€Bpa3uiicKasi), Herpo-aBCTPaIOU IHAs
(3KBaTOpHANIbHAS ), MOHTOJIOUIHAS (a3MaTCKO-aMepHUKaHCKas). YepThl MPUCTIOCOOICHHOCTH MPEICTaBUTENICH
YEJIOBEUECKHUX pac K YCIIOBUSIM CyliecTBOBaHMs. EnuHcTBO yenoBeueckux pac. Kpurtuka pacuszma.

JdemoHcTpauuu:

[Toptpetsr: @. Penu, JI. ITactep, A. U. Onapun, C. Muwep, I'. FOpu, Y. lapBuH.

Tabmuupl n cxembl: «Bo3HukHoBeHue CoylHEUHOW cUCTEMBI», «Pa3BUTHE OPraHUYECKOTrO0 MHpay,
«PactutenbHas kieTka», «JKuBoTHas kierkay», «lIpokapuormyeckas kierka», «CoBpeMeHHas CHUCTEMa
OpraHM4YecKoro mupa», «CpaBHEHHE aHATOMHYECKHX 4YepT CTPOCHUS 4YelIOBEKa U YeIOBEKOOOpa3HBIX
00e3bsiH», «OCHOBHBIE MeCTa NAJIEOHTOJIOTMYECKMX HAXOJOK TPEIKOB COBPEMEHHOTO YEeJIOBEKay,
«/IpeBHenmue moan», «JpeBHue moan», «llepbie COBpEMEHHBIE 0N, «HeI0BeuecKue pach».

Ob6opynoBanue: mymspku «l[Ipoucxoxxnaenune dvenoBeka» (OHOCTBI aBCTPAJONMUTEKAa, MUTEKAHTPOIA,
HeaH/epTaliblla, KPOMAaHbOHIIA), CJIEMKH WM M300paKeHHs] KAMEHHBIX OpYAHil MEepBOOBITHOTO YEJIOBEKa
(xamMHU-uoOMIMephl, pyOmia, ckpebia), TeoXpoHOIOrHueckas Tabiuua, Koyuiekius «DPopMbl COXPaAaHHOCTU
HCKOIIA€MBIX )KHBOTHBIX M PACTEHUIN.

JlaGopaTopHble U IpaKTHYeCKUe padoThI:

[Ipaktuueckass pabora Ne 1. «M3ydyeHwe HCKOMAaEeMbIX OCTATKOB PACTEHHM U IKUBOTHBIX B
KOJUIEKLIUSAX».

OKckypcusi  «OBOJIIOLIMS  OpPraHM4eckoro Mupa Ha 3emie» (B eCTEeCTBEHHO-HAay4YHBIM WJIU
KpaeBeIueCKHil My3eil).

Tema 3. Opranu3mbl U OKPYKAKOIIASA cpeAa.

DKOJIOTHSI KakK HayKa. 3aJauyd M pasjeiibl 3KOJOTMH. MeToAbl 3KOJIOTMYECKUX HCCIIEJOBAaHUN.
DKOJIO0rM4eCcKOe MUPOBO33PEHUE COBPEMEHHOTO YEJIOBEKA.

Cpenpl 0OuMTaHNUs OPraHU3MOB: BOJHAS, HA36MHO-BO3IyIITHAS, TIOYBEHHAs, BHYTPHOPTaHU3MEHHAS.

Okonorudeckue Gaxtopsl. Knaccudpukanus sxojgorndeckux (HpakTopo: abMoTHUECKHUE, OMOTHYECKHE
Y aHTpOTOTreHHbIE. JeficTBUE KOIOTHYecKuX (DAKTOPOB HA OPTaHU3MBI.

AOuotuueckue (QaxKToOphl: CBET, TeMmIeparypa, BiIaxHOCTh. Dotomepuoamsm. [IpucmocobneHus
OpPraHMU3MOB K JIEUCTBUIO aOMOTHYECKHUX (haKTOpOB. bruosornueckrue puTMsl.

buotnueckue Qakropsl. Buasl OHOTHYECKHMX B3aWMOJCHCTBUN: KOHKYPEHIIUS, XHUIIHHUYECTBO,
cumbuo3 u ero ¢opmbl. [lapazutusm, Koomepamus, MYTyalu3M, KOMMEHCATU3M (KBapTHPAHCTBO,
HaxJIGOHNMYECTBO). AMeEHcanu3M, HeWTpanu3Mm. 3HaueHHe OMOTUYECKUX  B3aHUMOJCHCTBUN IS
CYLIECTBOBAHMSI OPraHU3MOB B IIPUPOJIHBIX COOOIECTBAX.

DKOJIOTHYECKHE XapaKTePUCTUKU monynasiuuu. OCHOBHBIE IMOKAa3aTeNM MOMYJISIUN: YUCIEHHOCTD,
IJIOTHOCTh, POXIAEMOCTb, CMEPTHOCTb, MPUPOCT, MUTpalus. J[MHaMUKa YUCICHHOCTH MOMNYJISLHUM U €€
perymusuus.

JdemoHcTpaumnu:

[Toptpetsr: A. I'ym6onbaT, K. ®. Pynbe, O. ['ekkens.

Tabmumer u  cxemsl: kapta «lIpupomubie 30HBI 3emin», «Cpeasl OOUTaHUS OPraHU3MOBY,
«Dotonepuoansmy, «llomymsanun», «3aKOHOMEPHOCTH POCTa YHUCICHHOCTH MOMYJSIIUK HH(Y30pUu-
Typenbkny, «[luiesplie nemnmy.

JlaGopaTopHbie U MpaKkTH4YecKue padoThbi:

JlaGopatopnass pabora Ne 3. «Mopdonornyeckre 0COOEHHOCTH pacTeHUl M3 pa3HBIX MeECT
OoOUTaHUS.

Jlaboparopnas pabota Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEYyCay.

[TpakTrueckas padota Ne 2. «IToAacu€T MIOTHOCTH MOMYJISAIMA Pa3HBIX BUOB PACTCHHIN.

Tema 4. CooOmecTBa M IKOJTOTHYECKHE CHCTEMBI.

CoobmiecTBo opranu3mMoB — OuorneHo3. CTpyKTypbl OHOLIEHO3a: BHUAOBas, MNPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunpi-nomuaantel. CBsizu B OHOIIEHO3E.

DKOJIOTHYECKUEe  CUCTeMBbl  (9Kkocuctembl). [lonstTme 00 dKocucTeMe W OHMOTEOIICHO3E.
QOYHKIMOHATBHBIE KOMIIOHEHTHl HSKOCHUCTEMBI: MPOAYLEHThI, KOHCYMEHTBI, peayueHThl. Kpyrosopor



BEILECTB U TIOTOK YHEPTUH B dKocucteMe. Tpodudeckue (mumessie) ypoBHN 3KocucTeMbl. [Tnmessle nenu u
cetd. OCHOBHBIE MTOKA3aTEIN YKOCUCTEMBI: OMoMacca, MPOAYKIH. DKOJIOTMUECKUE MTUPAMHUIBL: TIPOIYKIIUH,
YHCICHHOCTH, Onomacchl. CBOWMCTBA 3KOCUCTEM: YCTOWYMBOCTD, CAMOPETYJIAIHs, pa3BuTre. CyKIecCHs.

[TpuponHbIe 3KOCHCTEMBI. DKOCHCTEMBI 03EpP U peK. DKOCHCTEMa XBOHHOTO WM HIMPOKOJIHCTBEHHOTO
jeca.

AHTpOIIOTEHHbIE ~ 3KOCHCTEMBI.  ArposKocucTeMbl.  YpOoskocucrembl.  buonoruueckoe u
XO03SICTBEHHOE 3HAUYCHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

buopa3noobpa3ue kak (¢akTop ycrodumBocTH 9SKocucTeM. CoxpaHeHHE OHMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emIie.

Yuenue B. W. Bepranckoro o 6uocdepe. ['panuiibl, coctaB u cTpykTypa 6uocdepsl. JKuBoe BemecTBo
u ero ¢yakmun. OcoOeHHOCTH OMOChephl Kak TI00ANbHOM 3KOCHUCTeMBl. J[MHaMHUYeckoe paBHOBECHE H
oOpaTHas cBs3b B Onocdepe.

KpyroBopoTsl BemecTB 1 OMOr€OXMMHYECKHE IUKIIBI 3JIEMEHTOB (Yriepoaa, a3oTa). 30HAJIBHOCTH
ounochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoedectBo B Omochepe 3emum. AHTpomOreHHble H3MEHeHHS B Owocdepe. [nobanbHbIe
9KOJIOTUYECKUE MTPOOTIEMBI.

CocymecTBoBaHue MpupoJsl U yenoBeuecTBa. CoxpaHeHue OMOpa3HOOOpa3us Kak OCHOBA
ycroitunBoctd  Omocdepbl. OCHOBa palMOHAIBLHOTO YIPABJICHUS MPHUPOJHBIMH pecypcaMH H HX
ucnoibp3oBanue. JlocTimkeHust OMOJIOTHH M OXpaHa IPUPOIHI.

JdemoncTpamum:

[Hoptpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmupr u  cxembl: «llumeBple nenu», «bUOIEHO3: cocTaB UM CTpyKTypay, «llpupoaHbie
coobmiectBay, «llemn murTanus», «JKomormdeckas nupamuaa», «buochepa m yenoBeky», «IKocHcTeMa
IIMPOKOJIMCTBEHHOIO Jeca», «IJKOocucTeMa XBOHHOro jeca», «buoleHo3 BoloEMa», «ATpOLEHO3Y,
«I[TpumepHbIe aHTPONOreHHbIE BO3AECUCTBUS Ha MPUPOAY», «BakHelne UCTOUHUKHN 3arpsi3HEHHs BO3IyXa
U TPYHTOBBIX BOX», «IlouBa — BaxHelmas cocTaBistolas ouocheprr», «PakTopsl Aerpajaluu MOYBY,
«[TapHukoBeii 3dpdexT», «DakTopsl pajlOaKTUBHOTO 3arpsA3HeHHst Ouocdepb», «OOmas CTpyKTypa
ouocdeps», «PacmpocTtpaneHue >xku3HM B Ouocdepe», «O30HOBBI 3KpaH Ouocdepn», «Kpyrosopor
yriepoza B 6nocdeper, «Kpyropopot a3orta B nmpupoie».

ObopynoBanue: Mojenp-anmiaukanus «Tunuunele  OMOIEHO3bI», Trepbapuil  «PacTuTenbHbIe
cooOmiecTBay, Koyuiekiuu «buoreHo3», «BpemauTenn BaXHEHIIMX CEIHCKOXO3SIMCTBEHHBIX KYIBTYP»,
repOdapr W KOJUICKIIMM PACTEHWH W KMUBOTHBIX, NPUHAIJISKAIINE K Pa3HBIM HKOJIOTHYECKUM TpyIIam
onHoro Buna, KpacHas kuura Poccuiickoit @enepanuu, n3o0pakeHUs] OXpaHSEMBIX BUJOB PAaCTeHUN U
KHUBOTHBIX.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHUSA ITPOI'PAMMbI
ITO BUOJIOI'MH HA BA3OBOM YPOBHE
CPEJHET'O OBIIET'O OBPA3OBAHUA

Cornacro @I'OC COOQO, ycraHaBnMBarOTCs TpeOOBaHUS K pe3ysibTaTaM OCBOEHMS 00y4arOIUMUCS
IPOTpaMM CPeIHEro 00ImIero oopa3oBaHus: INYHOCTHBIM, METAIIPEAMETHBIM U ITPEMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B cTpykType IMYHOCTHBIX pE3yJIbTaTOB OCBOEHUS NpeameTa «buoyiorus» BBIIEIEHBI CIEAYIONINE
COCTaBJISIFOLIME: OCO3HAHUE OOYYaIOIIMMUCS POCCUHCKOM TpakIaHCKON HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOATEILHOCTU U CaMOOIPEIEICHUI0, HAIMYUE MOTHUBALIUU K OOy4eHHUIO OMOJIOTHUH,
LIEJICHAIIPaBJIICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHHM JUYHOCTH Ha OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKHUX TPATUIMN Pa3BUTH OWOJOTHYECKOTO 3HAHMS, TOTOBHOCTh M CIIOCOOHOCTH OOYYarOILIHXCS
PYKOBOJICTBOBAThCSl B CBOEH JEATEIBHOCTH IEHHOCTHO-CMBICIOBBIMU YCTAaHOBKAMM, IIPUCYILIUMU CUCTEME
OHOJIOTHYECKOr0 00pa30BaHusl, HATMYUE HKOJIOTUYECKOTO MPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUThH LIETU U
CTPOUTb JKU3HEHHBIE IJIaHBI.

JInuHOCTHBIE pe3ynbTaThl OCBOEHUS Ipeamera «buonorus» gocTuraroTcsi B €IMHCTBE y4yeOHOU U
BOCIIUTATEIbHON JESATEIIbBHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCHUMCKHMH COLUOKYJIBTYPHBIMH,
UCTOPUYECKHUMH M JIyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMH, MPUHSATHIMA B OOILECTBE MpaBWIaMU U
HOpPMaMH IIOBEJIEHUS U CIOCOOCTBYIOT IpOIECCaM CaMOIIO3HAHMs, CaMOBOCIIUTAaHUS U CaMOpa3BUTHA,
Pa3BUTHS BHYTPEHHEW MO3UIMH JIMYHOCTH, NATPUOTU3MA, YBAKEHUS K 3aKOHY U MIPABOIOPSIIKY, YEIOBEKY
TpyZa U CTaplIeMy IOKOJIEHUIO, B3AUMHOTO YBaXK€HUsI, OEPEKHOT0 OTHOLIEHHUS K KYJIbTYPHOMY HacleInio
Y TPaJuLMsIM MHOTOHAIMOHAIBLHOTO Hapoaa Poccuiickoit denepannu, pupoie U OKPYKarOLIEN cpeae.

JInuHOCTHBIE pe3yNabTaThl OCBOEHHsS ydeOHoOro mnpeamera «buonorus» IOIKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH O0YyYarolnXxcs pyKOBOACTBOBAThCA C(HOPMHPOBAHHOW BHYTPEHHEH MO3ULIMEN
JUYHOCTH, CUCTEMOM LIEHHOCTHBIX OpPUEHTALU, TO3UTUBHBIX BHYTPEHHUX YOSKICHUH, COOTBETCTBYIOLINX
TPaJUIMOHHBIM IIEHHOCTSAM pPOCCHMCKOro oOIiecTBa, pacIiMpeHue >KU3HEHHOTO OmIbiTa U  OIbITa
JESITEIbBHOCTH B IPOLIECCE pealn3alliil OCHOBHBIX HAIPaBICHUNW BOCHHUTATEIbHOW AESTEIBHOCTH, B TOM
YHCJIe B YaCTH!

1) rpaskIaHCKOro BOCIMTAHMSA:

c(OPMHPOBAHHOCTh TPAKIAHCKONH MO3ULIUHU OO0ydYaroUlerocs Kak aKTHUBHOTO M OTBETCTBEHHOI'O
YJIeHa POCCHICKOTO OOIIECTBA;

OCO3HAaHHE CBOMX KOHCTUTYIIMOHHBIX IIpaB U 00s13aHHOCTEH, YBa)KEHUE 3aKOHA U MTPABOMOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPYECKOM JEATEIHbHOCTH MPHU CO3/1aHUU YUEOHBIX IPOEKTOB, PEIICHUN
y4eOHBIX U M03HABaTEIbHBIX 33J1a4, BHIIOJHEHNH OMOJIOTHYECKUX HKCIIEPUMEHTOB;

CIOCOOHOCTH OIPEEIIATh COOCTBEHHYIO MO3UIIHIO 110 OTHOUICHHUIO K SBJICHUSIM COBPEMEHHOM KU3HU
1 OOBSICHSTH €€;

YMEHHE YYUTHIBATH B CBOUX JEHCTBUSAX HEOOXOIMMOCTh KOHCTPYKTUBHOI'O B3aMMOJEUCTBUS JIIOIEN
C pa3HbIMHU YOEKICHUSAMH, KYIbTYPHBIMU IIEHHOCTSIMHU M COLIUAIBHBIM MOJIOKECHUEM;

TOTOBHOCTH K COTPYIHHYECTBY B IPOLIECCE COBMECTHOT'O BBIIOJHEHHSI Y4EOHBIX, TO3HABATEIbHBIX U
UCCIIEIOBATENIbCKUX 3a7lad, YBAXKUTEJIBHOIO OTHOIICHHWS K MHEHHIO ONIOHEHTOB MpU OOCYXICHUU
CHOPHBIX BOIPOCOB OMOJOTUYECKOT0 COJIEPIKAHUS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU E€ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUMCKON TPAKIAHCKOW MICHTHYHOCTH, MAaTPUOTHU3MA, YBAXKEHHUS K CBOEMY
Hapo/dy, YyBCTBa OTBETCTBEHHOCTH Tepes PoauHoM, ropIocTh 3a CBOM Kpaid, cBoo PoauHy, CBOHM S3bIK U
KYJIBTYpY, IPOIIJIOE ¥ HACTOSIIEE MHOTOHALIMOHAIbHOIO Hapoaa Poccuy;



LIEHHOCTHOE OTHOLIEHHUE K NMPUPOJHOMY HACJIEIUIO U MaMSITHUKAM IPUPOJIbI, TOCTHKEHUAM Poccun
B HayKe, UCKYCCTBE, CIIOPTE, TEXHOIOTHSIX, TPYIE;

CIIOCOOHOCTh OLIEHUBATh BKJIAJ POCCHMCKUX YYEHBIX B CTAaHOBIIEHHE M DPAa3BUTHE OHOJIOTHUH,
NOHMMAHUS 3HA4YE€HUs OMOJIOIMM B IO3HAHWU 3aKOHOB NPUPOJbI, B KU3HU YEJIOBEKAa U COBPEMEHHOI'O
00I11eCTBA;

uzeiHas yoexxJ1€HHOCTb, TOTOBHOCTh K CIIyKeHMIO U 3ammure OTeuecTBa, OTBETCTBEHHOCTh 3a €ro
cyns0y;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

OCO3HAHUE JYXOBHBIX LICHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHHUS, ITUYECKOTO TTOBE/ICHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE pEIIECHUs, OPUEHTUPYICh Ha
MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIECHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOSHUE YCTOMUMUBOTO OYIYIIETO;

OTBETCTBEHHOE OTHOIIEHHE K CBOMM pOAUTENSIM, CO3JAHHIO CEMbH Ha OCHOBE OCO3HAHHOTO
OPUHSITUS IEHHOCTEH CEMEMHOMN KU3HU B COOTBETCTBUHU C TPATUIMSIMU Hapo10B Poccuu;

4) 3cTeTH4eCKOro BOCTIMTAHUA:

ACTETUYECKOE OTHOILLIEHUE K MUPY, BKIIIOUasi 3CTETUKY ObITa, HAYYHOTO U TEXHUYECKOI'O TBOPUECTBA,
cropTa, TpyJa, OOIIeCTBEHHBIX OTHOIICHUN;

MOHMMAaHKE YMOLIMOHAILHOTO BO3ACHCTBUS KUBOU MPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHIO B pa3HbIX BMJIAX HCKYCCTBA, CTPEMIICEHHE IPOSBIATH KauyecTBa
TBOPYECKOM JIMYHOCTH;

5) ¢usnuyeckoro BocnuTaHus, (GOpMHPOBAHHMA KYJbTYPbl 310POBbS M 3MOIHOHAJIBHOIO
Osaromostyqus:

MOHUMaHWE W peaju3anus 370pOBOTO W 0e30MacHOro ooOpasza KU3HU (370POBOE TMHTAHHE,
coOr0IeHNe TMTMEHNYECKUX MTPABHII U HOPM, cOaTaHCUPOBAHHBIN PEKUM 3aHATHI U OTIbIXA, peryspHas
¢u3nueckas akTUBHOCTb), OE€PEXKHOIr0, OTBETCTBEHHOI'O M KOMIETEHTHOTO OTHOLICHHS K COOCTBEHHOMY
(bU3UUIEeCKOMY U ICUXUYECKOMY 3/I0POBBIO;

NOHMMAHNE I1IEHHOCTH NPaBUJ HWHIUBUAYAIBHOIO M KOJIJIEKTUBHOTO O€30MAacHOrO IMOBEACHHS B
CUTYaIUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

0CO3HaHME MOCJIEICTBUM U HENPHUITUS BPEIHBIX MPUBBIUEK (YHOTpeOJIEeHUs alKoToJIsl, HAPKOTHKOB,
KYpEHHUs);

6) Tpya0BOr0o BOCIMTAHUS:

TOTOBHOCTD K TPY/Yy, OCO3HaHKE [IEHHOCTU MacTepCcTBa, TPY0Jt00ue;

FOTOBHOCTh K AaKTHBHOW JI€ATEIBHOCTHM TEXHOJIOTMYECKOW M COLMAIbHOM HaIlpaBIEHHOCTH,
CMOCOOHOCTh MHUITUUPOBATH, INIAHUPOBATH U CAMOCTOSITEIbHO BBHIIOJIHATH TAKYIO 1€ TEbHOCTD;

MHTEPEC K pa3InyHbIM cepam mpodeccnoHanbHON AeSITENbHOCTH, YMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oyayiieit npodeccuu 1 peain30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE TJIaHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00pa30BaHUIO M caMO0OOPa30BaHUIO Ha MPOTSHKEHUH BCEH KHU3HH,

7) IKOJI0TNYeCKOr0 BOCIIMTAHMSA:

HKOJIOTHYECKH 11eJIeco00pa3Hoe OTHOIICHHE K MPUPO/IEe KaK UCTOYHUKY KH3HH Ha 3emiie, OCHOBE e&
CYIIECTBOBAHMUS;

MOBBILICHHE YPOBHS AKOJIOTUYECKON KYIbTYPhl: PHOOPETEHUE OMBITA [UIAHUPOBAHMSI TOCTYIIKOB U
OLICHKH UX BO3MOXHBIX ITOCJICICTBUM IS OKPYKAIOLLEH Cpebl;

0CO3HAHME TTI00ANBHOTO XapaKTepa KOJOTMUECKUX MPoOIeM U IMyTel UX PeLIeHHUs;

CIIOCOOHOCTh HCIIONB30BAaTh MPHOOpEeTaeMble MpPU U3YYEHWHU OWMOJOTMM 3HAHUA U YMEHHS IpHU
pelieHnyd mpoOsieM, CBA3aHHBIX C PAlMOHAJIbHBIM IPHUPOAOINOIB30BaHUEM (COONIIOIEHNE MPaBHII
NOBE/ICHUS B INPUPOJE, HANPABICHHBIX HA COXPAHEHHWE PAaBHOBECUS B JKOCHUCTEMAX, OXPaHY BHJIOB,
IKOCHCTEM, Orochepsl);



AKTUBHOE HEINPUATHE JEUCTBUN, NMPUHOCALIUMX BpPEI OKPYXKAIOIIEH IMPUPOAHOM Cpene, yMEHue
MPOTHO3UPOBATh HEOJNArONpHUsITHBIE HSKOJOTMYECKHUE TIOCIEICTBUS MPEANPUHUMAEMBIX JEHCTBUH U
IpeaoTBpallaTh UX;

HaJIMYME PA3BUTOrO 3KOJIOTMYECKOTO MBIIUIEHHUS, IKOJOTHUYECKON KYJIbTYPbI, OIbITA IEATEIbHOCTH
DKOJIOTMYECKOW  HANpaBJICHHOCTH, YMEHUS  pPYKOBOJACTBOBATHCA HMMU B  IIO3HABATEIbHOW,
KOMMYHUKAaTUBHOM W COLMAJIbHOM MPAKTHUKE, FOTOBHOCTU K YYaCTUIO B IPAKTHYECKOW NEATEIbHOCTU
3KOJIOTUYECKOW HAIPaBJICHHOCTH;

8) HeHHOCTH HAYYHOT0 TO3HAHUSA:

c(OPMHPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH
U OOIIECTBEHHOHN NMPAKTUKH, OCHOBAHHOTO HA JHAJIOTe KYJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHHMIO CBOETO
MeECTa B [TOJIMKYJIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SI3BIKOBOM M UYWUTATENIbCKOW KYJIBTYPhl KaK CPEACTBA B3aUMOJCUCTBHUS MEXKIY
JIOJIBMH U TIO3HAHUS MUDA;

MOHUMaHUe creupUKU OMOJOTUHN KaK HAyKH, 0OCO3HaHUs e€ poiu B (POPMUPOBAHUHU PALIMOHAIIBHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUU LIEJIOCTHOTO MpeJCTaBiIeHHUs] 00 OKpYKaIoIeM MHUPE KaK O €IUHCTBE
MPHUPOJIBI, YEIIOBEKa M OOINECTBA, B IMO3HAHWW TPUPOJTHBIX 3aKOHOMEPHOCTEH W pEIIeHUU MpodIeM
COXPAHEHUS MPUPOJTHOIO PABHOBECHS;

yOeXAEHHOCTh B 3HAUMMOCTH OHMOJIOTHH ISl COBPEMEHHOH NMBHIM3ALMU: OOECHEYCHHUS] HOBOTO
YPOBHS pa3BUTHs MEAUIMHBI, CO3JJaHIE NEPCIIEKTUBHBIX OMOTEXHOIOTHH, CIIOCOOHBIX pelIaTh PecypCcHbIe
npoOJIeMbl pa3BUTHS YEIIOBEUECTBA, MOMCKA ITyTeH BBIXOJA M3 TIIO0AJBHBIX AKOJOTHUECKUX HpoOIeM U
obOecrieueHUsT TMepexoJa K YCTOWYMBOMY pa3BUTHIO, PAlMOHAIBHOMY HCIIOJIB30BAHUIO MPUPOIHBIX
pecypcoB U (OPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TIOJYYEHUH OMOJOTUYECKUX 3HAHUM B IIENIAX MOBBIIICHUS 00IIEH KyIbTYypHI,
€CTECTBEHHO-HAyYHOH TIpaMOTHOCTH, KaK COCTaBHOW 4acTH  (PYHKIHMOHAJIBHON  I'pPaMOTHOCTH
obyJaronuxcs, GOpMHUPYEMON MPU U3yUYEHUU OUOJIOTHH;

MOHMMAaHHE CYIIIHOCTH METOJIOB MO3HAHUs, UCIOIB3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTHU
UCIIONIb30BaTh TONy4aeMble 3HaHUS U1 aHaIM3a U OOBSCHEHUS SBICHUN OKPYXKAIOIIEr0 MHpa H
MPOUCXOASAIINX B HEM M3MEHEHHWI, YMEHHE JieJlaTh OOOCHOBAaHHBIC 3aKIIOUEHUS] HAa OCHOBE HAYYHBIX
(aKTOB M UMEIOIIUXCSI TAHHBIX C LEJBIO MOJYyYeHUSs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIONB30BaTh OHOJOTHYECKHE 3HAHUS AJIs pelleHus MpolieM B
peaNbHBIX KU3HEHHBIX CUTYaLUAX;

OCO3HAHUE IIEHHOCTH HAy4YHOM [ESITEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO H
HCCIIEIOBATENIbCKYIO IESITEIbHOCTh HHANBUIYAIbHO U B TPYIIIIE;

TOTOBHOCTh M CIHOCOOHOCTh K HENPEPHIBHOMY OOpa30BaHHUIO U CaMOOOPAa30BaHHIO, K aKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUI MO OMOJIOTHH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpenmMeTHbIe pe3yinbTaThl OCBOCHHs y4eOHOro mpeaMera «bHonorusy BKIIOYAIOT: 3HAYMMbIE
Uit (GOPMUPOBAHHUS ~ MHPOBO33PEHUS  OOYYAIOIIMXCS  MEXIAUCHUILTMHAPHBIE  (MEXKIPeIMETHBIC)
oOIIeHay9YHbIC TIOHATHS, OTPAXKAIOIIUE IEIOCTHOCTh HAYYHOW KapTHHBI MHpPAa U CHENU(DHUKY METOIIOB
MO3HAHUSI, WCTIOB3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIECTBO, DHEPrus, SBIIEHWE, MPOIECC, CHUCTEMA,
HayyHbId (DaKT, MPHUHIMI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeJOoBaHHe, HaOJI0JIEeHuE,
U3MEpEHHe, OKCIIEPUMEHT | JPYruX), YyHHUBEpCAIbHbIE y4ueOHBbIE JCHUCTBUS (TIO3HABATENbHBIC,
KOMMYHHUKATHBHBIC, PETYIATUBHEIE), oOecreunBatonue GopmMupoBaHue GyHKIIMOHATHLHOW TPAMOTHOCTH H
COLIMAJILHOW KOMIIETEHIMU OOYyYaloluXCsl, CIOCOOHOCTh OOYYaroMIMXCS HCIOJIb30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHWS U yHHBepcajbHble y4yeOHble JeCTBUS B
MM03HABATEJIbHON U COLIMATIbHOM MTPAKTUKE.



MeranpenMeTHbIe pe3ylbTaThl OCBOCHHUS MPOTPaMMBI CPEIHEro OO0IIero oOpa3oBaHUS TOJKHBI
OTpaKaTh:

OsJiaieHNe YHUBEPCAJIBLHBIMH Y4eOHBIMH MO3HABATEIbHBIMH JICHCTBUSIMH:

1) 6a3oBble JJOTHYECKHUe TeHCTBUS:

CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTYaJIM3UPOBAThH MPOOIIEMY, pacCCMATPUBATh €€ BCECTOPOHHE;

UCITIOJIB30BaTh TPHU OCBOCHUM 3HAHMK TPHEMBI JIOTUYECKOTO MBIIUICHUS (aHalM3a, CHHTE3a,
CpaBHEHUs, KJIacCHU(PUKAIMK, 0000IIEHU), PACKPBIBATh CMBICI OHMOJIOTHYECKUX TOHSTHH (BBIICIATH WX
XapaKTepHBIC IPU3HAKU, YCTAHABIMBATH CBSI3U C IPYTUMHU ITOHSATHSIMH );

OTIPECIIATh IENU NIEATEIBHOCTH, 3aJaBasi MmapaMeTpbl U KPUTEPUU WX JOCTHIKCHHS, COOTHOCHUTH
pE3yJbTAThI ACITEIBHOCTH C TIOCTABICHHBIMHE LIEIISIMU;

UCIIOJIB30BaTh OMOJIOTHYECKUE TIOHATHS 111 OOBsICHEHUS (PAKTOB U SIBIICHHIA KHUBOW TIPUPOJIBI;

CTPOUTH JIOTUYECKUE pACCYKICHHUS (MHIYKTHBHBIC, JCAyKTHBHBIC, IO AHAJIOTHH), BBISABIATH
3aKOHOMEPHOCTH ¥ TPOTHBOPEUHS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYJIHpPOBATh BBIBOJBI U
3aKIIIOYCHUS;

NPUMEHSTh CXEMHO-MOJICTIbHBIC CPEACTBA JUIs MPEICTABICHHUS CYIIECTBEHHBIX CBSI3€H U OTHONICHUN
B U3YYaEeMbIX OMOJIOTHYECKUX 00BEKTaX, a TAKXKE MPOTHBOPEUHIA PA3HOTO POJIA, BBISBICHHBIX B PA3IMYHBIX
WH(OPMAIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIAaH PEHICHUS MPOOJIEMBbI C YYETOM aHajiu3a UMCIOIIUXCS MAaTepPHUalIbHBIX W
HEMaTepHUaIbHBIX PECYpPCOB;

BHOCHTH KOPPEKTHUBHI B JCSATEIHLHOCTH, OICHUBATH COOTBETCTBHE PE3YyJIbTATOB IIEJISIM, OIICHHUBATH
PHUCKHU TIOCIICACTBHIA NESATSILHOCTH,

KOOPJIMHUPOBATh U BBIMOJIHATH paOOTY B YCIOBHUSIX PEATbHOTO, BUPTYAIBHOTO U KOMOMHUPOBAHHOTO
B3aMMO/ICICTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE ITPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIE0BATENbLCKHE IEHCTBHUS:

BIQ/IeTh HAaBBIKAMU  Y4€OHO-HMCCIENOBATENIbCKOW M TMPOEKTHOW JEeSTeNbHOCTH, HaBBbIKAMU
pazpelieHusi mpodiIeM, CIOCOOHOCTHI0O M TOTOBHOCTBIO K CaMOCTOSITENIbHOMY TOHMCKY METOJOB PElIeHUs
MPAKTUYECKHX 33724, IPUMEHEHUIO PA3IMYHBIX METOOB ITO3HAHUS;

UCIIOJTb30BATh PA3IMYHbIC BUBI JEATSIILHOCTH 110 IMOJIYYCHUIO HOBOTO 3HAHWS, €r0 UHTEPIIPETAIINH,
npeoOpa3oBaHUI0 U TPUMEHEHUI0 B YYEOHBIX CHUTYalUsX, B TOM YHCIE MPU CO3JAHUU YYEOHBIX H
COILIMATIbHBIX TPOEKTOB;

dbopMUPOBAaTh HAYYHBIH THUI MBIIUICHHS, BIAJCTh HAYYHOW TEPMHUHOJOTHEH, KITFOYEBBIMU
MOHSITHSIMH U METOJIaMU;

CTaBUTH U (HOPMYIUPOBATH COOCTBEHHBIE 3a7]aul B 00pa30BaTEIbHON JESITEILHOCTH U KU3HEHHBIX
CUTYaIUsX;

BBISIBJISITh TPUIMHHO-CIICJICTBCHHBIC CBS3M M aKTYAJIM3UPOBATH 3aJady, BBIIBUTATh THUIOTE3y €€
pelIeHHs, HaXOJIUTh apTyMEHTHI IS JOKa3aTelIbCTBA CBOMX YTBEPXKJICHUHU, 3aJaBaTh MapaMeTphl U
KPUTEPUU PELICHHUS;

AHAIM3UPOBATh TOJNyUYEHHBIE B XOJE PEIICHHs 3aJaud Pe3yJbTaThl, KPUTUYECKH OIICHUBATH HX
JIOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX yCIIOBHSIX;

JTaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIICHUBATh TPHUOOPETEHHBIN OITIT;

OCYIIECTBIISITh  IIEJICHATIPABIICHHBIA TIOMCK TEPEeHOCa CPEICTB W CIIOCOOOB JEHCTBUS B
npo(hecCHOHATBLHYIO CPEy;

YMETh NMEPEHOCUTH 3HAHUS B TTO3HABATEILHYIO M MPAKTUYECKYIO 00JIACTH )KU3HEACITETLHOCTH;

YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEAMETHBIX 00IacTeH;

BBIJIBUTATh HOBBIC WJICH, MpeajiaraTb OPUTHHAIBHBIC MOIXOABI M PEUICHUS, CTaBUTh MPOOJIEMBbI U
3a/1a4¥, JOMYCKAIOIIUE AlIbTePHATUBHBIE PEIICHMSI.

3) padora ¢ nHpopManmeii:



OpPUEHTHPOBATHCSI B PA3NUYHBIX HMCTOYHHMKAX HH(POpMAIUU (TEKCTe y4eOHOro MmocoOus, HayqHO-
HOMYJISAPHOM JIUTEepaType, OMOJOTHYECKUX CIIOBAPSIX M CIPAaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B
WuTtepHere), aHaIM3upoBaTh WH(OPMANMIO PA3NUYHBIX BHUIOB M (OPM IPEICTABICHUS, KPUTHYCCKH
OLIGHUBAThH €€ IOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;

(dbopMynHpoBaThH 3aMPOCH U IPUMEHSTH PAa3JIMYHbIE METOMABI NP MOMCKE U 0TOOpE OMOIOTHYECKOM
uH(pOopMannu, HeOOXOJMMOM /TS BBITIOJIHEHUS YI€OHBIX 3a/1a4;

npuoOpeTaTh  OMBIT  KCIOJB30BaHHS  MH()OPMAIMOHHO-KOMMYHUKATHBHBIX  TEXHOJIOTHH,
COBEPILEHCTBOBATH KYJIbTYPY aKTHUBHOTO UCIIOJIB30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO (OPMY MPEICTABICHHUS OHOJIOrMYecKOW HH(POpMaLUU
(cxemsl, TpaduKu, THArpaMMbl, TAOJIHIIbI, PUCYHKH U APYTOE);

UCIIONIb30BAaTh HAYYHBIN SI3BIK B KayeCTBE CPEICTBA MpH padboTe ¢ OMOIornueckor nHpOpMaIHei:
NPUMEHATh XUMUYECKHe, (pu3nuecKkue n MareMaTUdecKhe 3HAaKW M CHUMBOJIBI, (opMyssl, abOpeBHarypy,
HOMEHKJIATypy, UCIIOJIb30BaTh U MTPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEICTBA HATIISTHOCTH;

BJIaZICTh HABBIKAMH DPACIO3HABAaHMS M 3aIIUTHl MHPOpMAIMU, WHPOPMAIMOHHOW O0€30MacHOCTH
JUYHOCTH.

OBsJiajieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

1) obmenmue:

OCYLIECTBIIATh KOMMYHUKAIlMM BO BceX c(epax >KM3HU, aKTUBHO y4acTBOBAaTh B JMAJIOre WIIU
JMCKYCCUM TI0 CYLIECTBY OOCY)KHaeMOH TeMbl (YMEHHE 33a/1aBaTh BOIPOCHI, BBICKAa3bIBATh CYXKICHUS
OTHOCHTEJIHO BBITIOJHEHUS TpEAaraeMoi 3aJayd, YYUTHIBaTh MHTEPECHl U COTJIACOBAHHOCTH ITO3WIHIA
JPYTUX YYACTHUKOB JAUAJIOTa WINA AUCKYCCHUN);

pacno3HaBaTh HeBepOalbHBIE CpEACTBA OOLICHHWS, MOHMMATh 3HAYEHHE COLMUAIBHBIX 3HAKOB,
NPEANOCHIIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHTyallud, YMeTb CMsrdatb KOH(JIUKTBI U BECTH
HIEPETrOBOPHI;

BJIAJIETh PA3UYHBIMUA CIIOCOOAMHU OOLICHWS W B3aUMOJICHCTBHUS, MOHWMATh HAMEPEHHUS IPYTHUX
Jro/ied, MPOSBIATh YBAXXKHUTEIbHOE OTHOIIEHHE K COOECeHUKY M B KOPPEKTHOH (opme (hopMyIHpoBaTh
CBOU BO3PaXKEHUS;

Pa3BEPHYTO | JIOTHYHO M3J1araTh CBOIO TOUKY 3PEHUS C NCTIOIh30BAHUEM SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHAsI 1eSITeJIbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBAa KOMAaHIHON M MHAWBUIYAJIbHOW paboThl MpU peleHHH
Ouosnornyeckoi  mpoOneMbl, O0OOCHOBBIBaTH  HEOOXOIMMOCTh TNPUMEHEHHUs TPYNIOBBIX  (opMm
B3aMMOJEHCTBYS NIPU pELIeHUH yueOHO! 3a/1auH;

BHIOMPAaTh TEMAaTHKy M METOJbl COBMECTHBIX JEUCTBHA C Y4E€TOM OOMIMX WHTEPECOB U
BO3MOXHOCTEH Ka)/10T0 YJieHa KOJUIEKTUBA,;

NPUHUMATD eI COBMECTHOM JIeSTeNTbHOCTH, OPraHU30BbIBaTh U KOOPAMHUPOBATH JEHCTBUS MO €€
JOCTIDKEHUIO: COCTABIIATH TUIAH JICHCTBHIA, PaCcIIPEIeIsiTh POJIA ¢ YYETOM MHEHUH yIaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOW PaOOTHI,

OLIEHUBATh KAauyeCTBO CBOETO BKJIAJa M KAXKAOr0 yYaCTHHKAa KOMaHAbI B OOIIMHA pe3yabTar Io
pa3pabOTaHHBIM KPUTEPUSIM;

npeUlaraTb HOBBIE TPOEKTHI, OIEHWBAaTh WA C TO3ULIUM HOBU3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBIISITh TO3UTHUBHOE CTPATETMYECKOE TIOBEACHWE B PA3JIMYHBIX CUTYAIUSIX, TPOSBISTH
TBOPYECTBO U BOOOpaKEHUE, OBITH MHUITUATHBHBIM.

OBJiaieHNe YHUBEPCAJIBLHBIMH PeryIaTHBHBIMM 1€l CTBHSIMU:

1) camoopranu3amusi:

UCTIONIb30BaTh OMOJOTMYECKUE 3HAHUS Ul BBIABICHUS NMPOOJEM M HMX PEUICHUS B JKU3HCHHBIX U
y4eOHBIX CUTYAITUSX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHUH 1IEJIEBBIE M CMBICTIOBbIE YCTAHOBKHU B CBOUX JICHCTBUAX
¥ TTOCTYIKaX MO OTHOIIEHHIO K )KWBOW MPUPOJIE, CBOEMY 3/10POBBIO U 3/I0POBBIO OKPYKAIOIINX;



CaMOCTOSITENIFHO OCYILIECTBISATh MMO3HABATEIbHYIO JIEATENBHOCTD, BBIABIATH MPOOJIEMbI, CTABUTH U
(opMynHupoBaTh COOCTBEHHBIE 331a4l B 00Pa30BaTEILHON JESTEIbHOCTH U JKU3HEHHBIX CUTYalHsX;

CaMOCTOSITEJIbHO COCTaBIATh IUIAH pELIeHUs MpoOjeMbl € Y4ETOM HMEIOIIUXCS PEeCypCoB,
COOCTBEHHBIX BO3MOKHOCTEN U IIPEAIOUTEHUII;

JlaBaTh OLIEHKY HOBBIM CUTYalLlHsIM;

pacHIMpATh paMKU Y4eOHOI0 IPEeMETa Ha OCHOBE JIMUHBIX NPEANIOUTECHUH;

JieN1aTh OCO3HAaHHBIN BBIOODP, apryMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTb 3a PELLCHUE;

OLICHUBATh MPHOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO MIMPOKOH 3PYIMINU B Pa3HBIX 00JacTAX 3HAHUH,
IIOCTOSIHHO ITOBBIIIATh CBOM 00pa30BaTeIbHbIN U KyJIbTYpPHbBII YPOBEHb.

2) CAMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYyAallUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD, OLICHUBATH COOTBETCTBUE
pPe3yabTaTOB LIEJSIM;

BJAJCTh HAaBbIKAMM I103HABATEIbHOUW pe(IeKCHMM Kak OCO3HAHUS COBEPILAEMBIX JEHCTBUH U
MBICIIUTENBHBIX IPOIIECCOB, X PE3yJIbTATOB U OCHOBAHUH, UCIIOIB30BATh MPUEMBI pEIIEKCUU IJIS1 OLEHKU
CUTYyalluH, BbIOOpa BEPHOI'O PELLICHUS;

YMETh OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PEIICHMS 110 UX CHUKECHUIO;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAJIU3€E PE3YJILTATOB AEATEIbHOCTH;

3) npunsiTHE CeOsl M APYIHX:

NPUHUMATD ce0s1, TOHUMAast CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIbTATOB JEATEIBHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OIIMOKHY;

pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C MO3ULMU APYrOro 4eIOBeKa.

INPEJIMETHBIE PE3YJIBTATHI

[TpenmerHble pe3yabTaThl ocBoeHus mporpammbl COO nmo 6uosnorun Ha 0a30BOM YPOBHE BKIIIOUYAIOT
cneunduyeckue Uit yaeOHoro npenmMeta «bruonorus» HayuyHble 3HaHUSI, YMEHHS M CIIOCOOBI JeHCTBUI 1O
OCBOEHUIO, MHTEpPIpETallMd U MPeoOpa30BaHUIO 3HAHWM, BHUJIbI JIEATEIBHOCTH IO IMOJYYEHUIO HOBOTO
3HaHMUS M TPUMEHEHUIO 3HaHWW B PA3IMYHBIX yYEOHBIX CUTYalUsX, a TAKKE€ B PEAJbHBIX KU3HEHHBIX
CUTYyallUsX, CBA3aHHBIX ¢ Ouosorueil. B mporpamme mpeameTHble pe3yibTaThl NPEACTABICHbI MO ToAaM
o0OyueHwusl.

[IpenMeTHbIe pe3yibTaThl OCBOECHUS yuyeOHOro mnpeamera «buonorus» 6 10 knacce IDOMKHBI
OTpaXkaTh:

c(OpPMHPOBAHHOCTh 3HAHUW O MECTE U POJU OMOJOTMM B CUCTEME HAYYHOTO 3HAHUSI €CTECTBEHHBIX
HayK, B (JOPMHPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYUYHOW KapTHUHBI MUPA U HAYYHOI'O MUPOBO33PEHHUS,
0 BKJIAJ€ POCCHICKHMX U 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOIOTHH, (YHKIIMOHATHHON
rPaMOTHOCTH YeJIOBEKa JIJISl peLIeHHs )KU3HEHHBIX 3a]1aY;

YMEHHUE PACKPBIBAThH COJIEpKaHHE OMOIOTHYECKUX TEPMHUHOB U MOHATHN: )KU3HB, KJIETKA, OPraHU3M,
MeTaboau3M (0OOMEH BelIeCTB W TpEeBpallleHHe HHEPruu), roMeocTa3 (caMoperyisius), ypOBHEBas
OpraHM3aIys )KUBBIX CUCTEM, CAMOBOCIPOU3BEIEHUE (PENPOAYKIINS), HACIEACTBEHHOCTh, H3MEHUYHUBOCTH,
POCT U pa3BUTHE;

YMEHHUE u3jaraTb OMOJIOTMYECKHE TEOpUM (KJIETOYHAs, XpPOMOCOMHAs, MyTal[MOHHasl, LIEHTpaIbHas
JoTMa MOJISKYJsipHOM Omomnoruu), 3akoHbl (I. Mennens, T. Moprana, H. U. BaBuioBa) u ydenus (o
[IEHTpaxX MHOT000pa3ust U MPOUCXOXKACHUS KyIbTYpHbIX pactenuii H. M. BaBuiosa), onpenensite rpaHullbl
UX MPUMEHUMOCTH K KMBBIM CUCTEMAaM;

YMEHHUE BJaJeTh METOAAMH HAYYHOTO MO3HAaHUS B OMOJIOrMM: HAONIOJEHHE M ONHUCAHHE >KUBBIX
CHCTEM, NPOLIECCOB U SIBICHUH, OpraHn3alus U MPOBEJICHNE OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBUKCHHE
THIIOTE3bl, BBISBICHHE 3aBUCUMOCTH MEXIY MCCIEIyeMbIMU BEIMYMHAMH, OOBSICHEHHE IOIYUYCHHBIX



pe3yIbTaTOB, WCIOJL30BAHHBIX HAy4YHBIX TOHATUN, TEOPHA M 3aKOHOB, YMEHHE JellaTh BBIBOJBI Ha
OCHOBaHUU MOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBIJCNATh CYIIECTBEHHbIE TIPU3HAKH BHPYCOB, KIETOK NPOKAPHOT U DYKAPHUOT,
OJTHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHM3MOB, OCOOEHHOCTH TIPOLIECCOB: OOMEHa BELIECTB U
NPEBpAICHHS SHEPTHH B KIIETKE, (POTOCHHTE3a, TUIACTHYECKOTO U YHEPreTHIECKOr0 0OMEHa, XeMOCHHTE3a,
MUTO3a, MeH03a, OIJI0JJOTBOPEHHUSI, PAa3MHOKEHUS1, HHIMBUTyaJIbHOTO Pa3BUTHS OpraHu3Ma (OHTOTeHe3);

YMEHHE MPUMEHAThH MOJTYYCHHbIE 3HAHUS JJI OObSACHEHUS OUMOJIOTMYECKUX MPOLECCOB M SIBICHUIM,
JUIS TIPUHATUS MPAKTUYECKUX PELICHWH B TOBCEIHEBHOW XU3HU C IIeNbI0 oOecreueHus: 0e301MacHOCTH
CBOETO 3JI0POBbSI M 3JI0POBBSI OKPYXKAIOIIUX JIFOJCH, COONIONEHUS HOPM TpaMOTHOTO IOBEIEHUS B
OKpYKarollel MPUpOAHON cpesie, MOHUMaHUEe HEOOXOIMMOCTH HCIOIb30BaHUS JOCTHXKEHUN COBPEMEHHO
OHMOJ0TUN ¥ OMOTEXHOJIOTHH 1711 pallMOHAILHOTO MPUPOOIIOJIb30BAHNUS;

YMEHHUE peliaTh JJIEMEHTApHbIE TeHETUYECKHUE 334l Ha MOHO- W JUTHOPUIHOE CKpEIlMBaHUE,
CIICTIJICHHOE HACJIEZIOBAaHUE, COCTABIISATH CXEMBbl MOHOTHOPHIIHOTO CKPEUIMBAHUS IS TPEICKa3aHUs
HACJIEJIOBaHUSI IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINIOJIHATH JAOOPAaTOpHBIE M MpaKTUYECKUEe PaldOoThI, COONI0NATh MpaBMia MpU paboTe ¢
y4eOHBIM U J1a00paTOPHBIM 000PYAOBAHUEM;

YMEHHE KPUTHYECKH OLEHUBATH M MHTEPIPETUPOBATH WH(POPMAIMIO OMOIOTUYECKOTO COACPIKAHMS,
BKJIIOUAIOIIYIO TICEBJIOHAYYHbIC 3HAHHS M3 Pa3IMYHBIX MCTOYHUKOB (CpeicTBa MaccoBOoM WH(popMaiuw,
HAYYHO-TIOMYJISIPHBIE MaTepHalbl), STUYECKHE aCHEeKThl COBPEMEHHBIX HCCIEI0BaHUNH B OHoIOTHUH,
MenuIuHe, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIC NMUCHMEHHBIC M YCTHBIC COOOIIEHUs, 0000IIas OHOJIOTHYECKYIO
UH(GOPMAIIMIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HCIIOJIb30BaTh MOHATHIHBIN anmapaT OUOJIOTHH.

[TpenmerHble pe3ynbTaThl OCBOEHMsS YydeOHoro mnpenmera «buonorus» 6 11 knacce RONKHBI
OTpaXkaTh:

c(OPMHPOBAHHOCTH 3HAHHUI O MECTE U POJIM OMOJIOTHH B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OPMHUPOBAHUU COBPEMEHHOI €CTECTBEHHO-HAYYHOU KapTUHBI MUPA U HAYYHOTO MHUPOBO33pPEHUS,
0 BKJIAJ€ POCCHUHCKHX M 3apyOeXHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OMOJOTHM, (DYHKIMOHAIBHON
IPaMOTHOCTH YEJIOBEKA JIJIsl pEIIeHUS )KU3HEHHBIX 3a71a4;

YMEHHE pPacKpbhIBaTh COAEpKaHWE OMOJOTHMYECKHMX TEPMHHOB W TIOHSATHHA: BUWJA, TOMYJISALNSA,
reHO(OH]], HBOJIONMS, JBUXKYIIHE CHIbI ((aKTOpbl) HBOJIOLUM, IMPHUCIIOCOOIEHHOCTh OPraHU3MOB,
BU000pa30BaHue, SKOJIOTHYEeCKUe (HaKTOPhl, SKOCUCTEMA, MPOIYLEHThI, KOHCYMEHTHI, PEIyLEHTHI, 1enn
MUTaHUA, SKOJIOTHYECKas MUpaMuia, OMoreoreHos, onocdepa;

YMEHHUE H3Jaratb OHOJOTHYeCKHe TeopuH (dBONIONMOHHAs Teopust Y. JlapBuHA, CHHTETHYECKas
TEOpHs HBOJIIOIMH), 3aKOHbI W 3aKOHOMepHOCTH (3apopbimeBoro cxozacrsa K. M. Bbopa, uepemoBanus
TJIaBHBIX HampaBieHuid u myteit 3Bomonuu A. H. CeeprioBa, yuenus o 6mochepe B. WM. Bepnanckoro),
OTIPECIIATH TPAHUIIBI UX MPUMEHUMOCTH K )KHBBIM CUCTEMaM;

YMEHHUE BJIAJIETh METOAAMH HAyYHOTO TO3HAHUS B OWOJIOTHH: HAaONIOJEHHE M ONHCAHWE >KUBBIX
CHCTEM, NPOLIECCOB U SIBJICHUH, OpraHu3alus U MPOoBeJeHNEe OMOJIOTNYECKOT0 SKCIIEPUMEHTA, BBIIBUKEHHE
TUTOTE3bl, BBISBICHUE 3aBHUCHMOCTH MEXIY HCCIEAYEMBIMH BEIUYMHAMH, OOBSICHEHHE MOIYyUYEHHBIX
pe3yNbTaTOB, HWCIOJBb30BAHHBIX HAyYHBIX TOHSATHH, TEOpUH M 3aKOHOB, yMEHHE JeNaTh BBIBOIBI Ha
OCHOBAHHH TIOJYYCHHBIX PE3yJIbTATOB;

YMEHHUE BBIJCIATh CYIICCTBEHHBIC MPH3HAKK CTPOCHHSI OHOJOTHMYECKHMX OOBEKTOB: BHJIOB,
HOMYJSAIUA, TPOIYLIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OHMOIE€OIICHO30B M 3KOCHCTEM, OCOOEHHOCTH
IPOIIECCOB:  HACIEACTBEHHOHM  HM3MEHYMBOCTH,  €CTECTBEHHOro  oTOOpa,  BHA000pa30BaHUS,
MPUCTIOCOOICHHOCTH OPraHU3MOB, EHCTBUS HKOJIOTUYECKUX (aKTOPOB HA OPraHU3MBI, IEPEHOCA BELIECTB
U TIOTOKAa SHEPruu B HKOCHCTEMAax, AHTPOIOICHHBIX M3MEHEHMH B JKOCHCTEMax CBOEH MECTHOCTH,
KPYrOBOpPOTa BEIIECTB U OMOT€OXMMUYECKUX LIUKIIOB B Onocdepe;

yYMEHUE MPUMEHSTH MOJTy4YeHHbIC 3HAHUS Ui OOBSICHEHHs OMOJOTMYECKHX IMPOIECCOB U SBICHUH,
JUISL TIPUHATUS TPAKTUYECKUX PEUICHUM B MOBCEAHEBHOM KU3HU C ILIeNbI0 oOecrieueHus: 6€30MacHOCTH



CBOETO 3JI0OPOBBSI U 3/J0POBbSI OKPYXKAIOIIUX JFOJIEH, COONIOACHHUS HOPM TPAMOTHOTO TOBEICHUS B
OKPY’KaIoIIeH MPUPOTHON cpejie, TOHMMaHNuEe HEOOXOMMOCTH MCIIOJIb30BAHUS TOCTHKCHU COBPEMEHHOM
OHMOJIOTHY JIJIsl PAIIMOHATILHOTO TIPUPOIOTIOIB30BAHUS;

YMEHHE pEeIlaTh JJIEMEHTapHbIE OMOJIOTMYECKUE 3a7aud, COCTABJISATH CXEMBI MEPEHOCA BEIIECTB U
SHEPTUHU B dKOocUcTeMax (LIeNu MUTaHus);

YMEHHUE BBIMOJHATH JJAOOPATOPHBIE M MPAaKTHYECKHE paboThl, cOONI0AaTh MpaBwiIa mpu padore C
y4eOHBIM U JTa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTUYECKH OICHUBATh M WHTEPIPETHPOBATh HH(POPMAIIMIO OMOIOTHYECKOTO COICPIKAHUS,
BKITIOYAIOIIYI0 TICEBJIOHAYYHBIC 3HAHHS M3 PA3IMYHBIX MCTOYHUKOB (CPEICTBAa MAcCOBOW WMH(OpManuu,
HAYYHO-TIOMYJISIPHBIE ~ MaTepHajbl),  paccMaTpuUBaTh  TJIOOAIBHBIC  DKOJOTHYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, OPMHUPOBATH 110 OTHOUICHUIO K HUM COOCTBEHHYIO ITO3UITHIO;

YMEHHE CO3/1aBaTh COOCTBEHHBIC MUCHMEHHBIC M YCTHBIC COOOIIEHUs, 00001as OHOIOTHIECKYIO
UH(GOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOJIB30BATh MMOHATHIHBIN ammapaT OUoJIOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne n/n P Konrpoubusie IIpakruueckue (mupp )
NpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [JOK
! buonorns kax Hayka 2 05 https://m.edso0.ru/7f41c292
5 PasMHOXKEHNE U MHAUBUAYAIbHOE Pa3BUTHE 5 1 bubnnorexa [HOK
OpraHu3MOB https://m.edsoo.ru/7f41c292
3 JKuBBbIE CHCTEMBI U UX OpraHU3aus 1 bubmorexa LHOK
p H https://m.edso00.ru/7f41c292
. bubnuorexa [JOK
4 XHUMHYECKUH COCTaB M CTPOCHUE KIIETKH 8 1 https://m.edsoo.ru/7fA1c292
bu6mmoreka [IOK
5 X 6 1
FSHEACATEILHOCTE TICTRH https://m.edsoo0.ru/7f41c292
5 HacnencTBeHHOCTS U H3MEHYHUBOCTD 8 15 bu6mmoreka [IOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenexuus opranu3mMoB. OCHOBBI 3 1 bubnnorexka [JOK
OMOTEXHOJIOTHH https://m.edso0o.ru/7f41¢c292
bu6nmoreka [JOK
P 1
8 C3CPBHOC BpeMi https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 4



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

11 KJIACC

KoaundecTBO 9acoB DJIeKTPOHHbBIE
HaumMenoBanue pa3aesioB H TeM nudpoBLIe
Ne ni/m P Kourpoubnble IIpakTHyeckue (uubp )
NMpOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
bubmuorexa [JOK
1 IBOIIOUHOHHAS OHOOTHA d 1 https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHNE U pa3BUTHE KU3HU Ha 9 05 bubmmoreka [IOK
3emiie ' https://m.edsoo.ru/7f41cc74
bu6mmorexa [IOK
1
3 Opramm3MeL 1 OKpyXaromas cpesia > https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo00111ecTBa U DKOJIOTHUECKUE CUCTEMBI 9 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
S Pesepsroe Bpems 2 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 0 2.5



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

ITOYPOYHOE IIVTAHUPOBAHUE

10 KUJIACC
KoanuecTBo yacos DJIeKTPOHHbIE
ara uuppoBbIe
Nen/m Tema ypoka KonTpoabubie IIpakTuuyeckue A op
Bcero u3ydeHusi oOpa3zoBaTe/ibHbIE
padoThI padoThI
pecypcsbl
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Meto/1bl TO3HAHUS KUBOW TPUPOIBI.
[IpakTuueckas paborta Ne 1 bubnuorexa [JOK
2 1 0.5
«Mcnonp30BaHue pa3IMYHBIX METOJIOB MPU https://m.eds00.ru/863e6122
M3Y4YEHUH OMOJIOTUYECKIX 00BEKTOBY
buonornueckue cucremsl, MPOLUECCHl U UX bubnuorexa [JOK
3 1
H3y4YeHue https://m.eds00.ru/863e6564
4 XuMUYeCcKui cocTaB KJIeTKH. Boga u 1 bubmuorexa [JOK
MHHEpAIbHBIE COIU https://m.eds00.ru/863e674e
bu6mmoreka [JOK
5 b . 1
e, COCTaB 1 CTPOCHHE GenKoB https://m.eds00.ru/863e6b72
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas pabora Ne 1
6 «M3ydeHne KaTaTUTHIECKON aKTUBHOCTH 1 0.5 bubmmorexa [JOK
ye ' https://m.eds00.ru/863e6b72
(dhepMeHTOB (Ha MpUMEpe aMUJIa3bl UITH
KaTaJsasbl)»
bubmuorexa [JOK
7 . 1
YraesoneL. Jammer https://m.eds00.ru/863e6870
bu6nmoreka [JOK
8 H .ATO 1
YIJICHHOBBIC KHCIIOTHL https://m.eds00.ru/863e6d5c
9 Hctopus 1 MeToAbl U3y4eHUS KIETKH. 1 bubmuotexa [JOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c

Knerounas Teopus

https://m.edso00.ru/863e6e88

10 KieTka kak menocTHas )KuBasi CHCTeMa
CtpoeHue 3yKapuoTHYECKON KIIETKH.
Jlaboparopnas pabota Ne 2 «3yueHue bubnunoreka [JOK
11 CTPOEHMSI KJIIETOK PACTEHUH, )KUBOTHBIX, 0.5 https://m.edso0o.ru/863e6ff0
rpuOOB 1 OaKTepuil Mo MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢c
TOTOBBIX MUKPOIIpENapaTax U UX OMHCAHUEC)
bu6mmoreka [IOK
12
ObueH BemecTs A MeTaboMHsM https://m.eds00.ru/8636766¢
bu6mmoreka [IOK
1 ) . X
3 OTOCHHTES. ACMOCHITTES https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14 duepreTiicckuii 0bmen https://m.edso00.ru/863e7aae
JKu3HeHHBIN UK KJICTKH. JleneHne KIeTKH.
Muro3. JlabopaTopHas padora Ne 3
15 «Habuo eHI/IIZ MI/IIT)03a 5 KJIETKaX KOHYHKA 0.5 bubmorexa LHOK
A ' https://m.edso00.ru/863e7dc4
KOpeIlIKa JyKa Ha TOTOBBIX
MHUKpOTpernaparax»»
16 buocunres 6enka. Peakuust MaTpuaHOTO bu6mmorexa [IOK
CHUHTE3a https://m.edso00.ru/863e796e
bu6mmorexa [IOK
17 T —
pancisiu — buocuires beika https://m.edso00.ru/863e796e
bu6mmoreka [IOK
18 Hexnerounsle GopMbl )KU3HU — BUPYCHI https://m.eds00.ru/863e7540
bu6mmorexa [IOK
19 @OpMBI pa3MHOKEHUS OPraHU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuotexa [JOK
20 M
eHos https://m.edso0o.ru/863e7f4a
OO6pa3zoBanue U Pa3BUTHE MOJOBBIX KJIETOK. Bt oK
21 OmnonorBopenue. JlabopatopHas padora Ne 0.5 nosmoteka I

4 ((I/I3yLIeHI/IC CTPOCHUS IMOJIOBBIX KJICTOK Ha

https://m.edsoo.ru/863e81b6



https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

TOTOBBIX MUKpOIIpenapaTax»

22 NHnuBuayanbHOE pa3BUTHE OPTraHU3MOB bubmmorexa [JOK
AHBHILY P P https://m.eds00.ru/863e8436

93 ['eneTnka — Hayka 0 HaCJIE€ICTBEHHOCTH U bubnmoreka [JOK
HW3MEHUYUBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTHU HACIEAOBaHUS TPU3HAKOB. bubnunoreka [HOK
MoHOTHOPpHIHOE CKPEIUBAHUE https://m.eds00.ru/863e8878

o5 JluruOpuHOe CKpeIuBaHue. 3aKoH bubnunoreka [HOK
HE3aBUCUMOI'0 HACJIeA0BaHUs IPU3HAKOB https://m.edsoo.ru/863e89a4
CuersieHHOE Hacle0BaHNUE TPU3HAKOB.

JlaGopaTopHas pabora Ne 5 «M3yuenue

26 e3 HI:TaTI())B M(f)HOFI/Iﬁ HUTHOTO :I’q 0.5 bubmorexa LHOK
pesy pri ' https://m.eds00.ru/863e8c60
JTUTUOPUTHOTO CKPELIUBAHUS Y APO30(PUIBI
Ha TOTOBBIX MHKPOTIPEIIapaTax
I'enernka nona. HacnenoBanue npu3HaKoB, bubnuorexa [JOK

27
CLEIUIEHHEBIX C IIOJIOM https://m.edso00.ru/863e8c60
NsmenuuBocts. HenacnencrsenHas
M3MEHYUBOCTH. JlaboparopHast pabota Ne 6.

28 N3ydyenne moaudukamoHHOM 0.5 bubmmorexa LHOK

yi ' https://m.edsoo.ru/863e8efe
W3MEHYMBOCTH, IOCTPOCHHUE BapUALIMOHHOTO
psilia ¥ BapualMOHHOW KPUBOW»
HacnencrBenHass "3BMEHYMBOCTb.

29 JlabopaTtopHas pabota Ne 7. «Ananu3 05 bubnuotexa [JOK
MyTaIui y 1po30Quiabl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MUKpOTpernaparax»

bu6mmorexa [IOK
30 I'eneTnka yenoBeka
https://m.eds00.ru/863e8d78
PeseprubIil ypok. O6006111eHIE TIO TEME

31 «HacnencTBeHHOCTD U U3MEHYUBOCTH
OpraHU3MOB»

32 Cenexius Kak HayKa M IMpoIiece bubmmoreka [JOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

https://m.edso0.ru/863e9214

33 MeTo/ibl U JOCTUAKEHUSI CEJICKIIMU PACTECHUI 1 bu6mmoreka [IOK
U JKUBOTHBIX https://m.edsoo.ru/863e9214
34 BrorexHoorus Kak orpacib IPOU3BOACTBA 1 Bubmaorexa ITOK
p p a https://m.edsoo.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KosaunyecTBo 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3yuyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsbl
1 DBOJIIOLMS U METO/IbI €€ U3yUEHUS 1 bubmnorexa [IOK
https://m.edsoo.ru/863ea20e
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnnoreka [JOK
00 3BOIIOIMN https://m.eds00.ru/863e9570
bubmuorexa [JOK
3 Muipoopomionts L https://m.edsoo.ru/863e9cle
[Tomymsius Kak IeMeHTapHas
€IMHUIIA BUJA U SBOJIIOIHH.
4 JlaboparopHuas padota Ne 1 1 0.5 bubmmorexa [JOK
https://m.eds00.ru/863e99c6
«CpaBHEHHE BHJIOB T10
MOP(OJIOTHIECKOMY KPUTEPHIOY
5 JIBIDKyIIME CUITBI (RJIEMEHTapHbIE 1 bubnuoreka [IOK
(bakTOpHbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.edsoo.ru/863e9edo
Pe3ynpTaThl 3BOMIIOLNN:
MPUCIIOCOOIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlaboparopHas 1 05 bubnuorexa [IOK
pabota Ne 2 «Onucanue https://m.edso00.ru/863e9fde
MPHUCIIOCOOJICHHOCTH OpTaHu3Ma U e
OTHOCHTEIIEHOTO XapaKTepay
3 Hamnpasnenus u nmytu 1 bubnnorexa [JOK

MaKpO3BOJIFOIHUN

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



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

HeoOpaTtumocTs 3BoOIONNN

Hctopust sxu3Hu Ha 3emiie 1 METObI

10 .
e€ n3ydeHus
1 ['mnoTte3sl MPOUCXOKIACHUS KUZHU bubnmoreka [JOK
Ha 3emie https://m.edsoo.ru/863ea5a6
12 PazButue xu3Hu Ha 3emMIie 1o 3pam U bubnmoreka [JOK
Iepuo1am https://m.edso0.ru/863eat6be
OcCHOBHBIE 3TaIlbl BOITIOIUU
PacTUTENLHOTO U )KHBOTHOTO MHUDA.
[IpaxTnueckas padorta Ne 1 bubnuoreka [IOK
13 0.5
«M3y4eHne HCKOIaeMBbIX OCTaTKOB https://m.edso0.ru/863ea8hc
pacTeHuil 1 KUBOTHBIX B
KOJUICKIIUSX
14 CoBpeMeHHas cuctema bubnnoreka [JOK
OpraHn4ecKoro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJTOBEKa (AaHTPOTIOTEHE3) bubmmorexa [JOK
https://m.edsoo.ru/863eac2c
16 JBxyuue cuibl ((akTopsl) bubnuoreka [IOK
aHTPOIIOreHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAJMH YBOJIOLUH
YeJI0BeKa
18 UYenoBeueckue packl ¥ MPUPOIHBIE bubnunorexa [JOK
aJlanrTanuy 4eJ0BeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O600IIEHHE T10
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKoJorus Kak HayKa
21 Cpenbl 0OUTaHMS U SKOJIOTHYECKHE bubnnorexa [JOK



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

(baxTopsl

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

AbGuoTtnveckue HakTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopddomnoruueckue 0COOEHHOCTH

. bubnmoreka [JOK
22 pacTeHui U3 pa3HbIX MECT 0.5
https://m.edsoo.ru/863eb10e
obutanus». JlabopaTopHas pabora
No 4. «Bnusnue cBeta Ha pOCT U
pa3BUTHE YCPEHKOB KOJIEyCa»
bu6mmorexa [IOK
23 buorutieckie dakTopet https://m.eds00.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomyssiun. [Ipaktuyeckas pabora
24 Ne 2 «IloncuéTt mI0THOCTH 0.5
MOIYJISIIUI pa3HBIX BHJIOB
pacTeHui»
o5 Coo01ecTBa OpraHu3MoOB — bubnuotexa [JOK
OHOIIEeHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTHYECKHE CHCTEMBI bubmuorexa [JOK
(KOCUCTEMBI) https://m.edsoo.ru/863eb46a
OcHOBHBIE TIOKA3aTEeNN IKOCUCTEMBI.
27 DKOJIOTMYECKUE TUPAMUJIBI. bubmmorexa [TOK
. https://m.edsoo0.ru/863eb5fa
CgoiicTBa 3xocucteM. CyKiieccus
28 [TpupoiHbIE S5KOCUCTEMBI
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI
30 buocdepa — rnobanpHas bubnnoreka [JOK
9KOCUCTEMA 3EMIIN https://m.edso0o.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmnoreka [JOK

ouochepsl

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



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

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

I[TPOT'PAMME



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

YYEBHO-METOJJNYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

* buonorus, 10 knacc/ [Tonomapésa U.H., Kopuunosa O.A., Jlonmmaa T.E.; mon

penakiueit [Tonomapéroit M.H., O0miecTBO ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO

Wznarensckuii nentp «BEHTAHA-T'PA®y; Aximonepnoe obmiectBo «M31arenscTBo

«IIpocBenieHue»

* buonorus, 11 knacce/ [Tonomapésa N.H., Kopuunosa O.A., Jloummna T.E. u npyrue;

nox penakuueit [lonomapénoit 1.H., OO1iecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTHIO

Mznarensckuit nentp «BEHTAHA-T'PA®y; AxuinonepHoe o6mectBo «M3narenscTBo

«IIpocBenienue»

METOANYECKHUE MATEPUAJIBI VIS YYUTEJIA

[Tonomapéra M.H. buonorus: 10 kinacc: 6a30BbIi YpOBEHb: METOIMUECKOE
nocobue/N.H. [Tonomapéra, O.A. Kopuunosa, JI.B. CumonoBa; moj pex. npod.
W.H. ITonomapépoii. —2-e uzn., nepepad. —M.: Ben ta na-I'pad, 2014. — 160 c.
ITonomapésa N.H. buonorus: 11 kiacc: 6a30Bblii ypOBEHb: METOAUYECKOE
nocobue/U. H. [Tonomapéra, O. A. Kopuunona, T. E. Jlomununa, [1. B. MxeBckui.

—2-e u31., nepepadb. —M.: Ben Ta na-I'pag, 2015. — 112 c.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET

www.bio.1september.ru - razera «buosorus - mpuiokKeHue K «1 CeHTAOPs»
www.bio.nature.ru - HayuHbIe HOBOCTH OHOJIOTHH

http://www.sbio.info — npoekt Best Ononorus

http://www.darwin.museum.ru

www.edios.ru - Dioc - HeHTp JUCTAHI[HOHHOTO 00pa30BaHUS

www.km.ru/education - YueOHble MaTepHaibl U CIOBapH Ha caiite « Kupunt n
Medonunii»

http://school-collection.edu.ru Enunast kosekius nudpoBbIx 00pa3oBaTeIbHBIX
pecypcoB

http://window.edu.ru/ EquHoe okHO g0CcTyma kK 00pa3oBaTEbHBIM pecypcam
Poccutiickas anexTponHas mkona https://resh.edu.ru/subject/5/6/

VYuu.py https://uchi.ru/


http://www.sbio.info/

e Vpoxku Ouonoruu https:// www.uchportal.ru/load/74
e UurepaktuBHas qocka https://www.uchportal.ru/load/216
e KommnbroTepHsle porpammsl o 6uonoruu https://www.uchportal.ru/load/79

e [Ipesenranuu https://www.uchportal.ru/load/75
o  ®enepanbHbiil mopTan «Poccuiickoe odbpazoBanue» http://www.edu.ru/

KPUTEPUHU OUEHUBAHUA

1. OueHka ycTHOIO oTBETA

Ba3oBblii (0nOpHBIIi) ypoBeHb JOCTIKEHHS TUNIAHUPYEMBIX PE3yIbTaTOB CBUAETEIBLCTBYET 00
YCBOEHHH OIOPHOM CHCTEMBbI 3HaHUI. YUEHUK CIIOCOOEH NepecKa3aTh U3yUeHHbIH MaTepual,
OTBETUTH Ha BOIIPOCHI I10 TEME.

[IpeBspimaroruii 6a30BbIi YpOBEHB — MOBBIIIEHHBINH YPOBEHb JOCTHKCHUN TIIAHUPYEMBIX
pe3ysIbTaTOB. YUEHUK HE TOJIbKO MOXET IepecKa3aThb W3Y4YEHHBbIH Marepuall, HO U
MIPOAHATM3UPOBATH €0, CTABUT BOIPOCHI K U3YUEHHOH TeMe.

Bricokuil ypoBeHb — ypOBEHb, IEMOHCTPUPYIOLIHUI YIi1yOJI€HHOE TOCTUKEHUE TUIAHUPYEMBIX
pe3yJIbTaTOB. YYEHHUK HE MPOCTO MEPECKa3bIBaCT U3yYEHHBIN MaTepuall, a aHAIU3UPYET €ro,
CpaBHUBAET U3BECTHHIE (DAKTHI, IPUBOAUT IPUMEPHI, CTABUT BOIPOCHI K N3YUYEHHON TEME.

[loHMKEHHBI  ypOBEHb — YpPOBEHb, OINPEACTSAIONUN JOCTHKEHUE IUIAaHUPYEMBIX
pe3yJIbTaTOB HUXKE O0a30BOr0 YpOBHA. YUEHUK CIOCOOEH IepecKa3aTb HW3YyUEHHBIH
MaTepuai, HO He MOKET OTBeYaTh HAJIOTIOJIHUTEIbHBIE BOMPOCHI IO TEME.

Huzkuil ypoBeHb AOCTH)KEHUN — HEAOCTHKEHHE 0a30BOT0 ypOBHS. YUEHUK HE MOXKET
M3JIOKUTBU3YYEHHBIN MaTepHall JaKe IIPU ITOMOLIY HABOJALIUX BOIIPOCOB.

2. bazoBblii (ONOPHBIii) yPOBEHDb 10CTHKEHUS MeTallpeAMeTHBIX Pe3y/JbTaTOB

PerynaruBHsie Ilo3HaBaTenbHbIE KoMMmyHuKaTUBHBIE
VY4eHuk ymeer: BbIOUpaTh* CnocoOHOCTb VYueHukK mianupyer
CPEICTBA JUIIOPTaHU3alluY CBOETO | pacCcyKIaThb U COTPYJIHUYECTBO C
MTOBE/ICHNUS; ONepUpPOBaTh YUUTEJIEM UCBEPCTHUKAMU
TUIOTE3aMU
* 3alIOMUHATh U yI€P)KUBATh Pa3Butue peun [IpaBMJIBHO CTaBUT BOIIPOCHI
IpaBHJI0, MHCTPYKIUIO BO KOHTpOHpreMOﬁ u
BPCMCHH, YIpaBIEMOMN
* IUIAHUPOBATH, KOHTPOJIMPOBATH U CrniocobeH paspeniatb
BBITIOJIHATH IEHCTBUE TIO KOH(JIUKTBI
3aJJlaHHOMY 00pa3ily, paBHiy, C
MCII0JIb30BaHUEMHOPM.
OrnieHka «3»

[TpeBbimaromuii 6a30BbI YPOBEHb JOCTUKEHHUSI METAIIPEIMETHBIX PE3YyIbTaTOB

PerynaruBHbie [To3HaBaTenbHbIE KoMMyHUKaTHBHBIE

'Y4eHuk ymeer: CriocoOHOCTb pacCykJaTh U |YUEHHUK IUIaHUPYET

BBIOMPATh* CPECTBA OIIepUPOBATH TUIIOTE3aMU COTPYIHUYECTBO C yUUTEIEM U
U1l OpraHu3aluu CBEPCTHUKaMH
CBOETOIIOBEJICHMSI;



https://www.uchportal.ru/load/216

BallOMHUHATH U YACPKUBATH
MPaBHUJIO, UHCTPYKLIUIO BO
BPEMEHY;

CI10cOOHOCTB [I€TIaTh
[PEeIMETOM aHau3a M OLIEHKH
COOCTBEHHEIE
MHTEJUIEKTYaIbHBIC OIEPaIliu
1 yIIpaBiIATh UMU

HpaBI/IHI:HO CTaBUT BOIIPOCHI

® IJIAaHUPOBATb, KOHTPOJIMPOBATH U
BBIMOJIHATH JICHCTBHUE 10
BasiaHHOMY 00pasily, MPaBuIly, C
MCII0JIb30BAHUEM HOPM;

CrniocobeH paszpeniath
KOH(JIUKTBI

MPEABOCXHUIIATH
MIPOMEKYTOYHBIE U

KOHEUYHBIE pPe3yJIbTaThl CBOMX
IMeliCTBHI, a TAK)KE BO3MOKHEIC
OIINOKH;

'YMeeT ¢ TOCTaTOYHOU ITOJTHOTOU
1 TOYHOCTBIO BBIpAXKaTh CBOM
MBICJIN

Onenka «4»

BrIcokmi1 ypOBEHb JOCTHKEHHS METAIIPEAMETHBIX PE3YyIbTaTOB

PeryiatuBHbIC

Ilo3HaBaTenLHbBIE

KomMmyHHMKaTHBHBIE

'YueHUK yMeer:
BBIOMpATh* CpeACTBa
ISl OPTaHU3ALMHU CBOETO
[OBEJICHUS;

CriocoOHOCTB pacCyXIaTh U
OIIEPHPOBATH TUIIOTE3aMU

'YUEeHUK IUIaHUpYeT
COTPYIHUYECTBO C yUUTEIIEM U
CBEpCTHUKAMU

BalIOMHUHATDb U YACPIKUBATH ITIpaBUJIO,
HMHCTPYKIUIO BO BPCMCHU;

C110cOOHOCTB I€IaTh
[IPEeIMETOM aHaJIn3a U OLCHKU
cOOCTBEHHEBIE
MHTEJUICKTYAJIbHBIC OTIEPAIUUU
YIIPaBJIATb UMHU

HpaBI/IJILHO CTaBUT BOIIPOCHI

® IJIAaHUPOBATh, KOHTPOJIUPOBATH U
BBLITIOJTHATH ICHCTBUE TI0 3aJaHHOMY
00pasiry, mpaBuiLy, C
MCTIOJIb30BaHUEM HOPM;

PasButne peun
KOHTPOJIUPYEMOM U
YIIpaBJIsIEMOMN

CriocoGeH paspeliaTh
KOH(JINKTHI

MPEIBOCXUIIATh TPOMEKYTOUHBIEN
KOHEUYHBIE pe3yJIbTaThl CBOMX

MM CTBHI, a TAK)KE€ BO3MOYKHEIC
OIINOKH,

Crnioco0eH ympaBisiTh
MOBEICHUEM apTHEpa

HAaYMHATh U 3aKaHYUBATh JCHCTBUEB
HY>KHBII MOMEHT;

'YMeeT ¢ JocTaTOYHON
MOJIHOTOUW U TOUHOCTBIO
BI)Ipa)KaTB CBOU MBICIIN

® TOPMO3UTH HCHYXHBIC PCAKITUU.

OrneHka «5»

ITonmxeHHBII YPOBCHB JOCTUKCHUA MCTAITPCIAMETHBIX PE3YJIBTATOB

PerynaruBHbie

[To3HaBaTenpHbBIE

KomMmyHHKaTHBHBIE

'Y4eHuK yMeeT: BIOMpaTh: CpecTBa
TSl OpraHU3aI[K CBOETO MTOBEACHMUS,

PasButne peun
KOHTPOJIUPYEMOM U
YIPaBISIEMOM

'YUEeHUK TUTaHUpYET
COTPYAHUYECTBOC YUUTEIIEM U
CBEpCTHUKAMH

* 3a[IOMUHATh U YACPKUBATH IIPABUIIO,
MHCTPYKIMIO BO BPEMEHU;

Ornenka «2

Hwu3zkuii ypoBeHb TOCTUKEHUHN TOCTUKEHUST METANIPEIMETHBIX PE3YJIbTATOB

PerynsTuBHbIE

ITo3naBaTeabHEIE

KomMyHUKaTHBHBIE




* 3a[I0MUHATH U YIEPKUBATH 'Ymenue Y4eHHK He crioco0eH
MPAaBUJIO, UHCTPYKIIUIO BO BPEMEHH; [10JIb30BATHCATEOPETUUECKUM [JIaHUPOBATH COBMECTHYIO
MaTepuaIoM yueOHUKa NesTeIbHOCTh, HE yMEET
n30eratb KOH(MIUKTHBIX
CUTYalHil

Ornenka «1»

3. Ouenka j1abopaTopHoii padoThI 110 OMOJIOTHH

ba3oBblii  (OMOpHBIN) ypOBEHb JOCTUXKEHHUS IIJIAHUPYEMBIX  PE3YyJIbTaTOB
CBUJIETEJILCTBYET 00 YCBOCHMM OIOPHOW CHUCTEMbl 3HAHUH. YUEHHUK CII0COOEH
CTaBUTbH 1IEJIb, BHIIOJIHATH Pa0OTy,0TBEUaTh Ha BOMIPOCHL, AETIaTh BBIBO/.

[IpeBbImmaronuii 6a30BbI yPOBEHb — IMOBBIIMICHHBIA YPOBEHb JOCTHIKEHUN IJIAHUPYEMBIX
pe3yNbTaTOB. YUYCHHUK CIIOCOOEH CTaBUTH II€Jb, BBIOJHATH PabOTy, OTBEUaTh Ha BOIPOCHI,
JIeJIaTbBBIBOI.

Bricokuii ypoBeHb — ypOBEHb, JACMOHCTPUPYIONIMH  YIIIYOJICHHOE JIOCTHIXKEHUE
IUIAHUPYEMBIX PEe3yNbTaTOB. YYEHHK CIOCOOEH CTaBUTh 1€Jb, BBINOIHATH paboTy,
OTB€YATh Ha BOIMPOCHI, AaHATU3UPOBATH MOJYYEHHBIN pE3yJIbTaT, AEJIAaTh BHIBOJI, OLICHUBATH
CBOIO paboTy 1 paboTy OAHOKIACCHUKOB.

[ToHM>KEHHBI  YpOBEHb — YpPOBEHb, ONPEACIAIONUNA JOCTUKEHUE IUIAHUPYEMBIX
pe3yNbTaTOB HIKE 0A30BOrO YPOBHA. YUYEHHK CIIOCOOEH BBINONHATH paboTy, MO LeiH,
chopMyITUPOBAHHON YUUTEIEMUIHN IPYTUMHA YICHUKAMH.

Huszkuii ypoBeHb NOCTH)KEHUI — HEIOCTH)KEHHE 0a30BOr0 ypOBHS. YUEHHUK HE MOXKET
CaMOCTOSITENIbHO BBIIIOJIHATH PaldoTy.

4. OueHka BbINOJHEHUS] TECTOBBIX 3aJaHUI

ba3oBelii (ONOpHBIIT) YPOBEHb JOCTHXKEHUS MIAHUPYEMBIX PE3YJIbTaTOB CBUJIETENLCTBYET 00
YCBOCHUU OTMOpHOU cucTeMbl 3HaHui (50-74%).

[IpeBbimatomuii 0a30BbI YpOBEHb — IMOBBIIICHHBIH YPOBEHb JOCTH)KEHUH IIaHUPYEMBIX
pe3ynbTatoB (75-85%).

Bricokuit ypoBeHb — ypOBEHb, JEMOHCTPUPYIOLINH yTi1yOJleHHOE TOCTHKEHHUE TUIAHUPYEMBbIX
pe3yabTatoB (86-100%).

IloHM>XEHHBIN YPOBEHb — YPOBEHB, ONPEACISAIONINI JOCTHKEHNE IIJIAHUPYEMBIX PE3YJIbTaTOB
HIKe 6a30Boro ypoBHs (Menee 50%).

Huszkuii ypoBeHb OCTHMKEHUH — HEJOCTH)KEHHE 0a30BOro YpOBHS. YUEHHMK HE CIIOCOOEH
paboTarth C TECTaMH.




OLEHOYHBIE MATEPUAJIBI
10 kaace

IIpoBepounasi paGora no reme «PazMHoOXkeHHe U PAa3BUTHE»
|. OnpenennTb, BEpHO J1M JaHHOE BbICKA3bIBAHHE.
. B uarepdaze murtosa nmpoucxonut yasoenue konmdectsa JJHK B sape.
. KpoccnHrosep — 310 ciapuBaHue TOMOJIOTHYHBIX XPOMOCOM.
. buBanenTamMu Ha3bIBAIOT CAUBIIMECA (CHIAPEHHBIE) TOMOJOTHYHBIE XPOMOCOMBI.
. IlonoBble KIIETKH 00pa3yroTcs TOIBKO B pe3ysbTaTe Meio3a.
. B pesynbprare meiio3a nonyvatorcs 4 rameTsl U3 1 MaTEpUHCKON KIIETKH.
. IIpu oBOreHese onHa raMera HE UMEET KTYTHKOB.
. OBoermonble KUBOTHBIC HA3BIBAIOTCS repMappOAUTAMH.
. IloukoBaHME — BUJ NTOJIOBOTO Pa3MHOXKCHHS.
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I1. BoiGepu npaBuibHbIi 0TBeT. OTBETHI 3anMcaTh HUppamu.

IIpusnaku 3aganue

[Iponiecc cocTOUT U3 IBYX JEICHUM.
Tunuunoe neneHre COMaTUYECKUX KIETOK. W3 nepeuns
[Tepen Hauanom nenenus npoucxoaut yasoenue JHK. BBIOpPATH
[Ipouecc sBsieTcst 00s13aTENBHBIM Ha dTarle CO3pEBaHMUs TaMerT. IpU3HAKU
CocTouT BCEro u3 0JIHOrO JICIECHHUS. TSt
[IpoucxoauT npu pacnycKaHUU JIMCTHEB U3 MOYEK. MUTO3a.
OcyiecTBiseTcs NepeKpecT XpoOMOCOM — KPOCCUHTOBED.
['oMonoruyHbie XpOMOCOMBI KOHBIOTHPYIOT.

PesynbpTaTtom siBrisieTcst 00pa3oBaHKUe BOCIIPOU3BOISIINX KIETOK.
10 He npoucxoaut KoHbIOTallMM TOMOJIOTHYHBIX XPOMOCOM.

11. TIpoucxoauT peayKIHOHHOE JEICHNUE.

12. O6pa3oBaBmIascs KJIETKa UMEET TUTIIONTHBIA HA0Op XPOMOCOM.

CoNoR~ LN E

I11. BbiOepu 01MH NpaBWILHBINH OTBeET:
1. Ilpeemcmeennocms mexcoy 0codaAMU 6UOA 8 PAOY HOKONEHUIL 00echneuueaemcsa:
a) 0OMEHOM BEIIECTB 0) pasMHOXKeHUEM ocobei B) POCTOM KIIETOK r)
KPOCCHHTOBEPOM
2. B ocnose pocma 1106020 MHO20K/1€MOYHO20 OP2AHUZMA JIeHCUN 00pazosanue 004epHUX
KI1emoK c:
a) TaKUM e, KaKk B MaTepPUHCKOHN KJIETKEe, HA0OpOM XPOMOCOM 0) HETTIOCTOSTHHBIM
HabOpOM XPOMOCOM
B) YMEHBIIIEHHEM BJIBO€ HAOOpa XpoMOCcoM T') YBEIMYEHUEM BJIBOE YHCIIa XPOMOCOM
3. /louepnuii opzanusm noayuaem Ho80e COUENAHUEe 2EHO8 8 NPOUECCe PA3MHOMCEHUA
a) BETeTaTUBHOTO 0) ¢ TOMOIIIBIO CTIOP B) TOYKOBAaHUEM T') IOJI0BOTO
4. Kaxoil u3 Ha36aHHBIX HUMCE NPOUECCOB CONPOBOHCOAEHCA 0OMEHOM HACIEOCMEEHHOU
ungopmayuu?
A) meiio3 b) muto3 B) npoGnenue I') copoob6pazoBanue
5. B3pocnoe pacmenue npeocmagnisem coooii nojio6oe noKoieHue (camemodum) moibko
ye
a) COCHBI 0) poMamiku B) MXa I') Y’)KOBHHKA
6. Bvibepume mpu e¢epnvix omeema.
Oco0OeHHOCTH, XapaKTEePHBIC TSI TPOOTIEHUS
1) HakarMBaeTCs KJICTOYHBIM MaTepHal JUIsl JAIbHEHIIEr0 pa3BUTHS
2) oOpa3yromnirecs KJISTKH ¢ KaX/IbIM JeJICHHEM YMEHBINAIOTCS B pa3Mepax
3) mporiecc 3aBepiiaeTcs 00pa30BaHUEM MHOTOKJICTOYHOTO 3apO/IbIia-01acTyIbl
4) 3apojBII HA ATOM CTAJAMH COCTOUT M3 3aPOIBIIICBBIX THCTKOB
5) mnporuecc 3aBepiraeTcs 00pa30BaHUEM TaCTPYJIbI
6) KIETKH 3apojblilia He JACIATCS U HE PacTyT
7. Onpeaenure mpouecchbl OHTOreHe3a
1. Omacryna A — MUTOTHYECKOE [eJIEHUE KIIETOK




2. racTpyna b — 3aknaznka oceBBIX CTPYKTYp
3. Heiipyna B — AByXCIOMHBIN 3apObILI
I' — nanmume 61acToMepoB
a |0 |B |r |ole |x |3 |H J1 — cienmanu3anus KJIeTOK
E — popmMupoBanmne MHOTOCIOMHOTO
3apojipla
K — nepBuYHBIN poT
3 — HAJIM4YMe ME30J€PMbI U XOP/Ibl
W — nanuuue 61acTouemny.

IV. 3anonnure Tabdauny. laiite kpaTrkuii oTBeT:

Bomnpochl Meiio3

. Kakue u3meHenus mpoucxosT B siApe A0 Hadasa nenenus (B uarepdase)?

. KakoBrbI ¢assl genenus?

. XapakTepHa JI1 KOHBbIOTallisi TOMOJIOTMYHBIX XpOMOCOM?

. Kakoe 4ncno xpomocoM nosryqaeT Kaxaasi J0YepHsisi KieTka?

. I'’1e mpoucxonut nanHbli nporuecc?

1
2
3
4. Kakoe ymciio 1o4epHUX KIETOK 00paszyeTcs?
5
6
7

. Kakoe 3nauenne nmeer AJI1 CYIICCTBOBAHUS BI/I,Z[a?

V.3aganue co cBOOOIHLEIM OTBETOM:

B anpe kaxxaoii comaTuueckoi (IUIUIOUAHOMN) KIETKH Y KPOJIMKA COAEPIKUTCS 22 mapsl
XpOMOCOM, a y Ap030(uisl — 4 napsl.

1)CKOJBKO CONEPKHUTCS XPOMOCOM B KKIOH JTOUEpHEH KIeTKe, 00pa3yromeics B
pe3yJspTaTre MUTO3a?

2)CKOJIBKO XpOMOCOM COZEPKHUTCS B IMOJOBBIX KJIETKAaX TEX )K€ OPraHU3MOB?

3agauu no TeMe JHepreTu4ecKuii 00MeH

Bapnanr 1
1. B mpouecce ruaponusza oOpazoBanoch 1620 monexkyn AT®. Omnpenenute, Kakoe
KOJIMYECTBO TIIIOKO3bI MO/IBEPIIIOCH PACIIEIIIICHUIO U CKOJIbKO Mosekya AT® obOpazoBasioch
B pe3ysbTaTe OECKUCIOPOTHOTO U MOJIHOTO ITAaroB KaTaboiau3ma. OTBET MOSICHUTE.
2. B mukn KpeOca Berynuino 56 monekyn nupoBuHorpagHoi kuciotsl (IIBK). Onpenenure,
KaKO€ KOJIMYECTBO MOJIEKYJI TJIFOKO3bI OABEPIIIOCH pacuierieHno? Ckoibko Monekyn AT
o0Opa3oBaJIoCh MpH IJIMKOJIM3€ U a’poOHOM dTamne? KakoB cyMMapHbIH 3HEpreTuyecKuil

s dext?

Bapuanr 2
1. Cxonbko monekyn AT® obpazyercss B KJIE€TKax AYKApUOT MPH TOJHOM OKHCIEHUU
(dparmMeHTa MOJIEKYIbI Kpaxmaia, coctosmuiero u3 100 ocTaTkoB Irir0K03b17
2. B nmpouecce rnukonusa oobpazoBamock 400 wmomekyn mnwmpyBara (IIBK wim
MUPOBUHOIpasHas KUCi0Ta). CKOJIBKO MOJIEKYJ TJIFOKO3bl MOJBEPIVIOCH PACILEIUIEHUIO U
ckoiibko Mousiekyll AT® obpasyercs B poliecce KIETOYHOTO AbIXaHus?

3agaua
Pamka ot ctapT A0 cTON-KOAOHA, MET-TJIH-BaJl
N3BecTHO, 4TO KOMIIJIEMEHTAPHBIC 1SN HYKJIEHHOBBIX KUCJIOT aHTUTIApAJIEIbHBI (5° KOHITY
OJIHOM LIeNN COOTBETCTBYET 3’ KOHel Apyroi nenu). CUHTE3 HyKJIEMHOBBIX KUCIIOT
HaumHaeTcs ¢ 5 koHma. Pubocoma npmxkercst mo nPHK B HanpaBnenuu ot 5° k 3’ KOHITY.
I'en nMeeT KOAUPYIOMIYIO M HEKOIUPYIONTyo obnactu. Komupyromias o0iacts rexa,
BKJTFOYAIOIIAs CTAPT-KOJIOH U CTOI-KOJIOH, HAa3bIBAETCSI OTKPHITAsI paMKa cuuThiBaHus. CTapT-
KOJIOH COOTBETCTBYET TUPHUILIETY, KOAUPYIOLIEMY aMUHOKUCIOTY MeT. DparmeHT




OakTepraIbHOro reHa, COIEePKalIHil MOTHYI0 OTKPBITYIO PAMKY CUUTBHIBAHUS, UMEET
CJIEYIOIYIO IIOCIIEA0BATENBHOCTD HYKJIEOTH IOB!

5’ -IIATTLATTTTALITTATLIT TTAATTIATA- 3°
3’ TTALTTHIAITTAITITHAATTIT TAT- 5°

Omnpenenure Tpanckpubupyemyto uemns JAHK, noscuute cBoii BEIOOp. 3anMUIINTE OTKPHITYIO
paMKy CHHUTBIBAHUWA HA nPHK u II0CIIEA0BATCIIBHOCT aMUHOKHUCIIOT HOHHHGHTHI{HOﬁ Oe1u.
J11g BBIIOSTHEHUS 331aHUS UCIIOJIb3YITe Tabnuily TeHeTudyeckoro koaa. [Ipu nanucanuun
MOCJIeI0BATEILHOCTEN HYKJIICMHOBBIX KUCIOT YKa3bIBalTE HAIIPABJICHUE LICTIH.

JlaGopaTopHas padora
IL1a3zmMoIM3M U Ae11a3MOJIN3M B KJIETKAX KOXKUIBI (ANHAEPMHUCA) JTyKa

Hean paboTbi:

OnopHble NOHATHA: W30MpaTeNbHas IPOHUIIAEMOCTh KIETOYHOM MeMOpaHbl; OCMOC;

M30TOHUYECKHUN PACTBOP; TMIIEPTOHUYECKUI PACTBOP; TMIIOTOHUYECKHUI pacTBOp.

AJropurMm padoTsl

1. IlpuroroBbTe npenapar KOKHIIbI JTyKa.

2. C oJHOIi CTOPOHBI MOKPOBHOT'O CTEKJIa HAHECHTE HECKOJbKO Kareib pactBopa NaCl, a ¢
MIPOTHBOIOJIOKHON CTOPOHBI (PHIBTPOBATILHON Oymaroi oTTsiHUTE Boxny. Habnromaiite 3a
I10JIOKEHUEM LIUTOIIa3MBI.

3. PaccmotpuTe mpemapaTr IMoa MHUKPOCKOIIOM H 3apHCydTe 2-3 KJICTKH B COCTOSHUHU
IU1a3MOJIN3a, TPABUIIBHO 0(OPMUTE PUCYHOK.

4. HanecuTe HECKOJIBKO KaIleb BOJbI Y Kpasi IOKPOBHOI'O CTEKJIA, OTTATMBAsi OJJHOBPEMEHHO
IUIa3MOJIM3UPYIOLIMH pacTBOp XJiopuaa Hatpus puiabTpoBanbHON Oymaroil. Habmronaiite
32 U3MEHEHHUEM I10JIOKEHUS IUTOIIIa3MBbl.

5. PaccMotpute npemnapat noj MUKPOCKOIOM, TPOHAOI0AANTe sIBIICHUE JeTIa3MOJIN3a.
[Inazmonu3 - 3TO OTHENEHHE MPUCTEHOYHOTO CJIOSI IIUTOIUIa3Mbl OT TBEPAOH O0O0JIOUKH
pacTUTENIbHOW KIJIETKH BCIEACTBUE YTpaThl €0 BoOAbl. JlaHHBI mpomecc oOpaTum.
VYBenuueHnue o0bemMa HUTOMIIA3MBI /10 UICXOIHOTO YPOBHS Ha3bIBAIOT JETIIa3MOIH30M.

W3HauyanbHoe COCTOSHME KNeTKI Nnazmonus Aennasmonus

I,"

gt T

IIpob6aema: ‘
Uro Oyner MpOUCXOAWTH C JKUBOW KJIETKOW KOXKHIIBI JTyKa, €CIM €€ MOMECTHUTh B PacTBOpP
NaCl, a 3arem cHOBa B BOy?
I'mnore3a:
1. Ecnu nomectuth kiaeTky B pactBop NaCl, To KoHIIEHTpanusa Coiu B pacTBOpe OyeT ...,
4yeM B KJeTke. Takoii pacTBop OyZeT Ha3bIBaTheA ... B 3TOM citydae 1mo 3akoHy ... BOJa U3
KJIETKH OyJIeT POHHUKATh B OKPYKAIOIIUN pacTBOP.

2. B kierke pacTeHHWil BoJa TJIaBHBIM 00pa3oM COCTaBJISIET OCHOBY ... ... BaKyolld U ...
[TorTOoMy Bakyosb U IIUTOIIa3Ma OYAYT ... B OOBEME.
3. Bce kMBOE COAEPKUMOE, OTPAHUYEHHOE ... ... Oyzner OTXOIuTh OT ... KiIeTku. OcoOeHHO

OTYETIUBO MyCTOTHI MEXKY ... U ... OyIyT 3aMETHHI Ha MperapaTe CHHEro JyKa.

4. Ecnu ynanuth pacTBOp COJMM W MOMECTHTHh KIETKY B BOAY (... pacTBOp), TO BOJa IO
3aKOHAaM ... TOUIEeT B ... . OObBEM ... X ... CHOBA ... H ... ... COMKHETCAC ... .

5. TakuMm 00pa3oM, MpU TOMEIIEHWH KIETKH B TUIEPTOHUYECKUI pacTBop, Oyaer
HaOII0aThCs SBJICHUE TUTA3MOJIM3a, a TIPH €€ BO3BPAIICHUH B M30TOHMYECKHI pacTBOP —
SIBJICHHE JIeTIa3MOJIN3a.

BriBoxa:



OTBeTUTH HA BONIPOCHI:

1. Uro morno Obl MPOM3OHTH C KJIETKaMH, €Cld Obl MX OCTaBMJIM B PAacTBOpPE COJIM Ha
JUTUTEIbHOE BpeMsi?

2. CKoJBKO pa3 B )KMBOH KJIETKE MO>KHO BBI3BATh SIBJICHUE I1a3MoIH3a?

3. Uro mpoM30HAET C OPUTPOLIUTOM, €CJIU €ro IOMECTUTh B TUINEPTOHHUYECKUHA HU
M30TOHUYECKUHN pacTBOPHI?

4. MO>KHO JIi UCTIOJIb30BaTh PACTBOP COJIU AJIsi YHUUTOKEHUSI COPHSIKOB?

. Ilouemy mnpu HacMOpKke ¢ OOJE3HEHHBIX OMIYIIEHUSX B TOpJE PEKOMEHAYIOT

UCIOJIb30BaTh U30TMHUYECKHE U TUIIEPTOHUYECKHE PACTBOPHI?

6. B xakux ciydasx, U Ipu Kakux 3a00JIeBaHHSIX B Ballleil ceMbe HCIIOJB3YIOT PAaCTBOPHI

COJIM pa3HOM KOHIIEHTPALUU?

o1

11 kaacc

IIpoBepounasi pa6oTa 1o reMe «IBOJIOLHOHHOE YYEHUE)
Yacrs 1
1. CrpykrypHoii enunuiieii Buaa seusiercsi: A) OcobOb b) nonynauus ~ B) xonoHus I') cras
2. K xakoMy KpUTEpHIO BUa OTHOCAT OCOOCHHOCTH BHEIIHETO U BHYTPEHHET'O CTPOSHHS MOJICBOM
MBILIH:
A) MOp(OIOTHIECKOMY b) rererndeckomy B) skonornyeckomy I') reorpaduaeckomy
3. Uto sBNIsIeTCA HAMPABISIOMNM (PAKTOPOM IBOIOLINH:
A) HacnenctBeHHOCTh b) m3aMenunmBocTh B) 60opb0Oa 3a cymecTBoBaHme I') ecrectBeHHBII OTOOP
4. Kakast popma ecTeCTBEHHOTO 0TOOpa AEHCTBYET MPH MOCTEIIEHHO N3MEHSOIITNXCS YCIOBUIX
OKpyKarolel cpenpl: A) crabunusupytomuii b)) newkymmii  B) paspeiBatomuii ') nu3pynTuBHBIN
5. Yto mpenarcTByeT 0OMeHy TreHeTHIeCKOi HHpOopMaIiel MeXI1y MOMyIISHsIMU:

A) MyTaroHHasi HK3MEHYUBOCTh  b) MOMyIIAIIMOHHBIE BOJTHBI B) npetid renos I') uzomsmus
6. Pe3yibTaTOM 3BOIIIOLIMH HE SIBISIETCS: A) TIOBBIIIEHNE MPUCITOCOOICHHOCTH OPraHu3MOB K
YCIIOBHUSIM CPEJIbI B) noBeIieHne ypoBHS OpraHU3AINHI JKUBBIX CYIIECTB

B) yBenmuenne MHOT00Opa3usi OpraHu3MoB I') ecTecTBeHHBIN OTOOP

7. K xako#i rpynie J0Ka3aTeJIbCTB IBOIIOLNN OPraHUIECKOr0 MUpPa OTHOCST PYAUMEHTHI U aTaBU3MBIL:
A) cpaBHUTeNbHO — aHaToMu4eckue  b) amOpuonornueckue  B) manmeoHrtonorndeckue
I') reorpaguueckue

8. Kakue opransl sIBJISIOTCS] aHAJIOTUYHBIMU: A) KOHEYHOCTH ITO3BOHOYHBIX b) Bunonsmenenus
KOpHS y pacTeHUI

B) Bunon3meHnenue TUCTHEB Y pacTeHUN I') poromre KOHEUHOCTH KPOTa ¥ MEABEAKHU

9. Kakue npucnocoGieHus! y )KUBOTHBIX MOXXHO OTHECTH K UAMOAAanTanuu: A)
ITOKPOBUTENILCTBEHHAS OKpacka b) 4-x xamepHoe cepaue B) Bo3HUKHOBEHHE
cKesera I') TemnmoxpoBHOCTH

10. buonormueckas u3osus o0ycinosieHa: A) HeOombIroi YnciIeHHOCTEIO BUIOB
b) HeBo3moKHOCTBIO ciapyBaHus U OIjIogoTBopeHust  B) ['eorpaduueckumu nperpagamu
I') KomOrHaTHBHOW N3MEHYHBOCTHIO
Yacts 2
[Ipu BeImoONHEHNUE 3amannii 1 — 2 BEIOEpUTE TPU BEPHBIX OTBETA U3 ILECTH
1. Kakue 3BOJIOIMOHHBIC H3MEHEHUSI MOKHO OTHECTH K apoMopdozam?
1) TlosiBmeHMeE IBETKA
2) OOpa3oBaHUE OPTraHOB U TKaHEW Y pacTCHUI
3) IosBnenue TepMoMIILHBIX OaKTEpHit
4) Atpodusi KOpHEH U JIUCTHEB y OBUIIUKH
5) Cheumnanu3anus HEKOTOPBIX PACTCHUH K ONPEICIICHHBIM OTBUTUTEIISM
6) IlocrosiHHas TeMmeparypa Teia
. Buonoruueckuii perpecc XoJi0IHOKPOBHBIX JKUBOTHBIX HACTYITHII B CBSI3H:
1) HenoctaTkoM BOJIBI M MHIIH
2) Iloxomonanuem
3) O6ocTpeHreM MEKBUIOBON OOPLOBI
4) HemocTaTKOM BOIBI
5) OcnaGneHreM KOHKYpSHIUH
6) l3MeHeHMeM JTHHBI THS
3. YcTaHOBUTE COOTBETCTBHE MEXKITY THOCTBIO pacTeHHA U (hOopMOii OOPHOBI 3a CYIIECTBOBAHUE.



[IpuumHa rubenn pacTeHUI

®dopma O0pHOBI 3a CYITIECTBOBAHUE

A) TUIO/IBI BMECTE C CEHOM IIOTIAIAI0OT B JKEITYIOK TPABOSTHBIX
KUBOTHBIX

b) pacrenus ruOHYT OT CHIIBHBIX MOPO30B H 3aCYXH

B) cemena moru6aroT B MyCTHIHAX U AHTapKTH/IE

I') pacTeHus BBITECHSIOT IPYT JApyTra

J1) TUTO/TBI TIOETAKOT MITHUIIBI

E) pactenns ruOHYT 0T 6aKTEpHil U BUPYCOB

1) BHyTpUBHIOBAS

2) MEeXBUAOBAs

3) 6oprda c HeOIArONPUATHEIMH
YCIOBUSAMHU

4. YcTaHOBHTE COOTBETCTBHE MCKAY MPU3HAKOM JKUBOTHOI'O U HAITPABJICHUEM 3BOJJIIOLIUH, KOTOPOMY

OH COOTBCTCTBYCT

IIpu3Hak >KMBOTHOTO

Hanpagsienue 3BoI0IUN

A) BO3HUKHOBEHHE ITOJIOBOTO PA3MHOKCHHS

B) oOpa3oBanue y KHTOOOpA3HBIX JTACTOB

B) Bo3HuKHOBEHUE 4-X KAMEPHOTO Cepa

I') BO3HHKHOBEHHE aBTOTPOGHOTO CTI0C00a MUTAHUS

J1) mpeBparienre JIMCTHEB B KOMOYKH Y PACTEHHUH ITyCTHIHb
E) yrpara nmuctbeB, KOpHEH U XJI0podHIIa y HOBUIHKA

1) apomopdo3 (aporenes)
2) uauoaganraius (aJuioreHes)
3) oOmiast nereHepanus (KararcHes)

5. YcraHOBUTE COOTBETCTBHE MEXITY (hOpMaMH €CTECTBEHHOT'O 0TOOpa U 0COOEHHOCTSIMHU, KOTOPHIE

JUIsl HUX XapaKTepHBbI

IIpu3HaK >KMBOTHOTO

Hanpagnenue 3Bosronuu

A) BezieT K CMeHE HOPMBI PeaKIiU

b) usmensier cpennee 3HaUCHUE MPU3HAKA B CTOPOHY

YMEHBIICHUS U yBEIMUCHUS
B) coxpanser HOpMy peakuuy NpU3HaKa

I') BBICOKast aMOpHOHANBHAS CMEPTHOCTH, KOTOPAsi OTMETAaeT

KpaillHHE BapUAHThI

J1) neiicTByeT B M3MEHSIOIINXCS YCIOBHSIX CPEIIbI
E) nelicTByeT B MOCTOSHHBIX YCIOBHUSAX CPEIbI
2K) xoHTpOIHpYyeT QYHKIIMOHUPYIOIIHE OPTaHbI

1) nBKyIINA
2) CTaOMITU3UP YOI

6. YkaxuTe OCHOBHBIE nyTn OHOJIOrHYECKOTO perpecca. HpHBe,I[I/ITe MNPUMCEPBI, OTBCT IMOSACHUTE.
JlabopaTopnasi padora
Tema: UckyccTBeHHBIH 0TOOP M €ro pe3y/ibTaThl.

easn:
Marepuajbl: pUCYHKHU.

Xoa padoTsl

1.CpaBHeHue pacteHuit

CpaBHHTE KYJIbTYPHOE pacCTEHUE C €ro UKol ¢hopmoi. OOpaTuTe BHUMaHNE HA Pa3MephI
pacTeHuii B iejoM, GopMy JTUCTHEB, CTEOIISI, COIBETHS, pa3Mep U KOJIHMUECTBO ILJI0I0B.

Onucanue JMKOPACTYIEI0 PACTEHHU.
JIucronaaHbIi KyCTapHUK BBICOTOH 3-5 M
WU HEOOJBITIOE AepeBo BHICOTOM /10 10 M.
KpoHna ¢ pactonbipeHHbIMU BETBSIMU,
pacKuancCTasi, rycTasi, OKpyrJas.
YkopodeHHble To0eru (TUIOAYIIKH ) UHOTIA
OKAHYMBAIOTCS KOJKOYKOM.

JIncerbs okpyrio-sillieBUIHbIE, JUTMHOM 5-8
cM. Bepxymika nmucta ¢ KOPOTKMM OCTPHEM.
Kpas nunpuato-3youaTsie, MHOTAA C
HEOOJIBIIUMH BBIEMKAMU WU
JIBOSIKOIIMJIbYATHIE, BHAYAJIE OIMYIICHHBIE,
I1037K€ ITOYTH T'OJIbIE, CBEPXY TEMHO-
3eJIeHble, UyTh OJIeCTsIIue, CHU3Y OJIeTHO-
3eJIeHbIe, MaTOBBIC. Uepeniku IIuHoM 1-2
CM.

IIBeTkH Genble WM PO30BaTHIE, B JUAMETPE
2-5 cM, B MAJIOI[BETKOBBIX IITUTKAX Ha
YKOPOUEHHBIX Mo0erax.

Onucanue KyJabTYPHOIO pacTeHus. J(epeBbs
C pa3BecUCTOl KpOHOH BBICOTOM 2,5—15 M.
JIncThst OKPYTIIO-SUIIEBUIHBIC, JUTHHOM 5-8
cM. Bepxyika naucra ¢ KOpOTKUM OCTPUEM.
Kpas nuipuaTo-3youaThie, HHOTAA C
HEOOJIBIIIMMU BBIEMKaMU HITH
JBOSIKONMJIbYATHIE, BHAYAJIE OMYILIEHHBIE,
I103K€ MTOYTH TI'OJIbIE, CBEPXY TEMHO-3€EJIEHBIE,
qyTh OJIECTAIINE, CHU3Y OJIeTHO-3€JICHBIE,
MmaToBble. Uepeniku anmuHou 1-2 cm.

LIBeTKHM cOOpaHbI B HEMHOTOI[BETKOBBIE
HIUTKOBHIHBIE colBeTHs. OKpacka IBETKOB
MOYKET U3MEHSATHCS OT COBEPIICHHO 0o 710
HEXHO-PO30BOM U IPKO-MAJIMHOBOU. B
nuametpe 2-5 cm Ilmoa — s610xo0. Pazmep
KPAaCHBIX, 3€JIEHBIX WIN KENTHIX MIAPOBUIHBIX
IUIO/IOB B 3aBUCUMOCTH OT BU/1a MOXET OBITH C
TOpOILIMHY UM TOCTUraTh 15 cM B tuamerpe.
BkycoBble KauecTBa 3aBUCAT OT COPTA.


https://ru.wikipedia.org/wiki/%D0%9A%D1%80%D0%BE%D0%BD%D0%B0_%D0%B4%D0%B5%D1%80%D0%B5%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%9B%D0%B8%D1%81%D1%82
https://ru.wikipedia.org/wiki/%D0%A6%D0%B2%D0%B5%D1%82%D0%BE%D0%BA
https://ru.wikipedia.org/wiki/%D0%A9%D0%B8%D1%82%D0%BE%D0%BA_(%D1%81%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%B8%D0%B5)
https://ru.wikipedia.org/wiki/%D0%A1%D0%BE%D1%86%D0%B2%D0%B5%D1%82%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%9F%D0%BB%D0%BE%D0%B4
https://ru.wikipedia.org/wiki/%D0%AF%D0%B1%D0%BB%D0%BE%D0%BA%D0%BE_(%D0%B1%D0%BE%D1%82%D0%B0%D0%BD%D0%B8%D0%BA%D0%B0)

ILnon - s610xo0. [lmoas! OKpyrIBIe, B
JMaMeTpe OT
1-3 cMm, sxeaToBaTO-3€NIeHbIe, MHOTIa

PO30BATELIC, C IIATHOM KPAaCHOI'O LIBCTA,

3anoJiHUTE TAOTUILY
IIpu3HaK 11 cCpaBHEHUs Jukas popma KyabsTypHOe pacTeHue

OxapakTepu3yiTe U3BMEHEHHUs1, KOTOPbIE IPOU3OILIN C JAHHBIM KYJIBTYPHBIM PaCTEHUEM U
€ro JUKHUM MPETKOM.
[Ipoananu3upyiiTe 3HaUEHUE FTUX U3MEHEHUM I OpraHu3Ma U ISl 4YeJIOBEKa.
2.PaccMOTpuTE CENBCKOXO3SIICTBEHHOE )KUBOTHOE U €0 AUKYI0 popmy. CpaBHUTE UX MEXKTY
cO0OM.

JAukas oBua

3anoJHuTe TA0IHILY
| ITpu3Hak AJisl cpaBHEHH s \ JAukas popma \ CenbCKOXO0351IICTBEHHOE




KHBOTHOC

Oxapaxkrepu3yiiTe U3MEHEHMSI, KOTOPBIE TPOU30LLIN C IaHHBIM )KUBOTHBIM B CPABHEHUU C
€ro IMKUM IPEIKOM.
IIpoananu3upyiiTe 3Ha4YCHUE ITUX U3MEHEHUN JJI )KUBOTHOT'O U I YEJIOBEKA.
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