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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMMmbl o OHMOJIOTMHM TEOPETUYECKYIO OCHOBY JJISi OMpeesieHus
NOaX0/0B K (OPMHUPOBAHMIO COZIEpKaHUs ydeOHOoro mpenmera «buonorus» cocraBWIN:
koHuenryanbHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBIEHHOCTH IIEJIEH, COJCpKAHUS,
pe3yibTaToB O0y4YeHHs W TPeOOBAHMN K YPOBHIO HOJATOTOBKM BBITYCKHHUKOB, TOJIOKEHHUS 00
o0IMX LEeNsIX U MPUHIUIAX, XapaKTEePHU3YIOIIUX COBPEMEHHOE COCTOSIHHME CHUCTEMBbI CPEIHEro
obmero obpaszoBanusi B Poccuiickoit denepanun, a TakxKe MOJIOKESHUS O crienu(uKe OUOIOTHH,
e 3HAUCHUU B TMO3HAHUU KUBOW MPHUPOABI U OOECNEYEHHUU CYIIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CoriacHo Ha3BaHHBIM TOJIOKEHUSM, ONPEIEIICHBl OCHOBHBIC (DYHKIHH IPOTPAMMBI I10
OHOJOTUH U €€ CTPYKTYpa.

[TporpamMma o 6uonoruu 1aéT MpeaCTaBICHUE O TEeNIX, 00 00IIel cTpaTeruu 00y4eHus,
BOCIUTAHUS M Pa3BUTUS OO0ydYaroIIMXCS CcpeAcTBaMU ydyeOHoro mnpeamera «buomnorusy,
orpenenser 00sA3aTENbHOE MPEIMETHOE COJAEpKaHUE, €ro CTPYKTYpPY, paclpesieieHue IIo
pa3zenaM W TeMaM, PEKOMEHIYEeMYIO IMOCIIeJOBATeNbHOCTh M3yYeHHUs yueOHOro Marepuana C
y4€TOM MEXIIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKA 00pa30BaTeIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEH 00yUYarOINXCA.

B nporpamMe mo OMONOTHMHM TaKXKe YYUTHIBAIOTCS TPEeOOBaHUS K IUIAHHPYEMBIM
JUYHOCTHBIM, METaNpeAMETHBIM M MPEAMETHBIM pe3ylbTaTaM o0ydeHuss B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOM JAEATEIbHOCTH/ydeOHBIX JeHCTBUI 00y4YaromuXxcs 1Mo
OCBOGHHIO COJIEpP KaHUs OMOIOTHYECKOT0 00pa3oBaHUsI.

B nporpamme no Ouonorun (10-11 kmaccel, 6a30Bblii ypOBEHb) peaM30BAH MPUHIIMII
MPEEeMCTBEHHOCTH B HW3Y4YeHMHM Ouosioruu, Omarojmapss 4eMy B HEW NpoCcMaTpUBAETCS
HAMpaBJICHHOCTh HA Pa3BUTHE 3HAHWH, CBS3aHHBIX C (POPMHPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX  OpPUEHTAIMH  JIMYHOCTHU, OSKOJOTHYECKOTO  MBIIUICHHUS,
IPEJICTAaBICHU O 3J0pOBOM 00pa3e >KM3HU U OEpeKHbIM OTHOLIEHHEM K OKpY’Karouei
npupoaHoii cpene. [ToaToMmy Hapsay ¢ U3ydeHueM oOIeOHOIOTHUECKUX TEOPU, a TaKKe 3HAaHUN
O CTPOEHUM >KHMBBIX CHCTEM pa3HOTO pPaHTa M CYIIHOCTH OCHOBHBIX NPOTEKAIOIIMX B HHUX
IPOIIECCOB B IPOrpaMMe 10 OMOJIOTHH yIeJIEHO BHUMAaHUE UCIIOIb30BaHUIO TIOJTYYEHHBIX 3HAHUN
B TIOBCEJHEBHOW KHM3HM IS PEIICHUS TNPHUKIAIHBIX 3a7ad, B TOM YHCIE: TPOPHIAKTHKA
HACJIC/ICTBEHHbIX ~ 3a00JIeBaHMN  YEJOBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTUPOBAHMS,
000CHOBaHMS PKOJOTHUYECKH IEIeCO00pa3HOTO TIOBEACHUSI B OKPYKAIOUIeH MPUPOIHON cpene,
aHalu3a BIMSHUSA XO3SHCTBEHHOM JEATEIBbHOCTH 4YeJIOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX SKOCHCTEM. YCHUJICHHE BHUMAaHHS K MPUKIAJTHOW HANPABIEHHOCTH Y4eOHOTO
npeamera «bHOTIOTHs» MPOJUKTOBAHO HEOOXOIUMOCThIO 00ECIeueHUs] YCIOBUN JUIsl pPeLIeHus
OJTHOW M3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOro 00pa30BaHusl, KOTOpask MPEAIoiaraet
dopmupoBaHue y 00yYaromUXcs CIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUAM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOT'O MHpA.

Bbuonorus Ha ypoBHe cpeaHero o0Iiero odpa3zoBaHMs 3aHMMaeT BaxkHoe MecTo. OHa
oOecnieunBaeT (QopMHUpOBaHUE y OOydYarOIIMXCs MPEICTABICHUNH O HAy4yHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DBOJIIOLUMHU, CO3Ma€T YCIOBHS MJISi: TO3HAHUS 3aKOHOB JKHBOW TIPUPOJIBI,
dopmupoBaHus (QPYHKIIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW MPUPOJIEC U YEITIOBEKY.

Bosbmioe 3HayeHue OMOJOTHS MMEET TakKe Ul peIIeHUS BOCIHUTATENbHBIX U
Pa3BUBAIOIINX 3aJ71a4 CPEAHETO OOIIero oOpa3oBaHus, COIMAIM3aIMy o0ydarommxcs. 3ydenue
O6uosoruu odbecneunBaeT ycaoBUs A (OPMUPOBAHUS HHTEIUIEKTYaIbHBIX, KOMMYHHUKAIIMOHHBIX
U WHQOPMAIIMOHHBIX HABBIKOB, JCTETHYECKOW KYIBTYpBI, CIIOCOOCTBYET HWHTETpAIUN
OMONIOTHYECKUX 3HAHUU C TNPENCTABICHUSAMH M3 IPYTUX y4eOHBIX MPEIMETOB, B YAaCTHOCTH,

buzuku XI/IMI/II/I U re orﬁ éﬁI/II/I HazBanHbI¢ MOJ0XKEHUS O IpeJHa3HAaYeHUH y4eOHOro MmpeaMera
Q «Byiggcﬁ‘ » HH orpe

e JICHUS TIOJXO/I0B K OTOOPY U CTPYKTYPHUPOBAHUIO €TI0
cgz[e%maHHﬂ HSM:[EIFQ&QHHOFO B IIporpaMMe 1o OMOJIOTHH.
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OT10op coneprkanus yueOHoro npenmera «bruonorus» Ha 6a30BOM YpOBHE OCYILECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPA3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM OOY4YaIOIIUECcs TOJKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HAYMMBbIC TSI (POPMUPOBAHUS OOIIECH KYIBTYPHI, ONMPEACISIONINe
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpY’KaIollel MNPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCETHEBHOM KM3HU U MPAKTUUECKOU naestenbHOCcTh. Oco00e MECTO B 3TOM cHUCTEeMe 3HAHUU
3aHUMAIOT 3JEMEHTHl COJIEpP’KaHus, KOTOphIE CIyKaT OCHOBOM g  (QOpMHUpPOBaHUS
NPEACTABICHUN O COBPEMEHHON €CTeCTBEHHO-HAyYHOW KapTHHE MHpa M IEHHOCTHBIX
OpHUEHTAIUAX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3alUU OMOJIOTHYECKOr0 00pa30BaHU .

CTpyKTypHpOBaHHE COJCpX)aHMUA YYEOHOro MaTepuaja B HporpaMMe IO OHOJIOTHH
OCYIIECTBIICHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIMYUTENIBHBIX OCOOEHHOCTAX
JKUBOU IPUPOJIBI, O €€ YPOBHEBOM OPraHU3aLMHU U DBOJIIOLMH. B COOTBETCTBUU € 3TUM B CTPYKType
yueOHoro npeamera «buonorus» BbIETIEHBI CIAEAYIOUINE cofepxKaTelbHble TuHuu: «buonorus
KaK Hayka. MeToJlbl Hay4yHOTO Mo3HaHus», «KileTka kak Ouonorndeckasi cucreMay, «Opranusm
Kak Ouonornyeckas cucreMay, «CucteMa U MHOr0oOpa3ue OpraHM4ecKoro MUpay, « IBONIOIHS
YKUBOU TIPUPOJIBD», «IKOCUCTEMBI U MPUCYIIIIE UM 3aKOHOMEPHOCTH.

Lenp u3yuenuss yueOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE — OBIIAJCHHE
00yJalOIMUMHUCS 3HAHUSAMU O CTPYKTYPHO-(QYHKIMOHAIBLHOW OPraHU3allid J>KUBBIX CHCTEM
pa3HOro paHra U MpuoOpeTeHrne YMEHHUI UCIONb30BaTh 3TU 3HAHUS AJISl TPAMOTHBIX JIEHCTBUI B
OTHONIICHUH O0BEKTOB )KMUBOW TIPUPOJIBI U PEIICHUS PA3INIHBIX JKU3HEHHBIX TIPOOJIEM.

Jloctmxkenne 1enu u3ydeHus ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE
oOecrieunBaeTcs PeIIEHUEM CIIEAYIOINX 3a1au:

OCBOGHHE OOYYArOIIMMHCS CHUCTEMbl 3HAHUH O OHONOTHYECKUX TEOpHUAX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIOTE3aX, NMpPaBWIIaX, CIY)KallUX OCHOBOH uisi (hOPMHUPOBAHHUS
MPEJICTAaBICHUI O €CTeCTBEHHO-HAYYHON KapTHHE MHpa, O METOAAaX HAay4YHOTO IO3HAHUS,
CTPOEHUH, MHOT000Opa3sMM M OCOOEHHOCTSIX MMBBIX CHCTEM Pa3HOIO YPOBHSI OpraHU3alluy,
BBIJIAIOIINXCS] OTKPBITUSAX H COBPEMEHHBIX UCCIIEIOBAHUIX B OMOJIOTHUH;

(dhopmupoBaHHe y O0y4YaIOIIMXCS TMO3HABATENIbHBIX, WHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH B MpoIecce aHaIM3a JaHHBIX O MyTSIX Pa3BUTHS B OMOJOTHUH HAyYHBIX B3IJISIJIOB,
UJIeH ¥ TIOJIX0/I0B K U3YyUEHHUIO )KMBBIX CHCTEM Pa3HOTO YPOBHSI OPTaHHU3AIINN;

CTaHOBIIEHHE Yy OOydYarommxcs oOmed KynbTypbl, (YHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHUN OOBSCHSATH W OLIEHUBATH SIBJICHUSI OKPYXKAIOIIETO MHUpa KUBOW MPUPOJIBI HA
OCHOBaHWU 3HAHUH U OMBITA, OJYYCHHBIX MPU U3yUYEHUU OUOJIOTHH;

(dbopMupoBaHUE y OOy4arolMXxcs yYMEHUN WUIIOCTPUPOBATH 3HAYEHHE OMOJIOTMYECKHUX
3HAHUM B MPAKTUYECKON [JEATEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTHI 1 arpoOMOTEXHOJIOTH;

BOCIIUTaHHE YOEKIEHHOCTH B BO3MOXXHOCTH TIO3HAHMSI UYEIOBEKOM KHUBOUM MPUPOJIBI,
HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOIOACHUS STUYECKUX HOPM TMPHU MPOBEICHUN
OMOJOTUYECKHX UCCIICIOBAHMIA,

OCO3HaHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHUU JUJIsl MOBBILICHUS] YPOBHS SKOJIOTHYECKON
KYJIBTYPBI, U1l JOPMUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

MPUMEHEHNUE MPUOOPETEHHBIX 3HAHWW W YMEHUW B MOBCEIHEBHOM >KU3HU JJIS OIEHKH
MOCJEICTBUM CBOEH JEATENIbHOCTH IO OTHOIIEHUIO K OKpY)XKaoLled cpene, COOCTBEHHOMY
310pOBBI0, 000CHOBaHWE U COOI0IEHNE Mep TPODUIaKTHKN 3a001eBaHU.

B cucreme cpennero obmiero oopazoBanus «buonorusy», uzydyaemasi Ha 6a30BOM YpPOBHE,
ABIIIETCS 00s13aTENbHBIM Y4E€OHBIM MPEIMETOM, BXOSIIMM B COCTaB MpeIMETHOW o0nactu
«EcTecTBeHHO-HAYUYHBIE IPEIMETHI.

Jlst u3ydeHus: OMoyIoruu Ha 6a30BOM YPOBHE CpPEHETO 001Iero o0pa3oBaHusl OTBOAUTCS
68 yacon: B 10 kiacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 gaca (1 yac B Hezeno).
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[Tpennaraemslii B mporpaMMe 1Mo OUOJIOTUH MepeYeHb Ja00paTOPHBIX U MPAKTHYECKUX PadoOT
ABJISICTCSA PEKOMEHIaTeNIbHBIM, YUUTEINb JeaeT BbIOOp MpoBeIeHHsI Ja00paTOPHBIX PaboOT U
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00yYarOIUXCsl, CIIUCKA HKCIIEPUMEHTATBHBIX
3aJJaHUi, IpeiIaraeMbIX B paMKax OCHOBHOT'O FOCYJapCTBEHHOI'O 3K3aMeHa 110 OMOJIOTHH.

COJAEP/KAHUE OBYYEHUA

10 KJIIACC

Tema 1. buojsiorusi Kak Hayka.

Buonorust kak Hayka. CBsi3b OMOJIOTHH C OOLIECTBEHHBIMHU, TEXHUYECKUMHU H JAPYTHMHU
€CTeCTBEHHBIMH HaykaMmu, ¢uiocoduei, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouonoruu B
(OopMHUPOBAHNUN COBPEMEHHOM HayuyHOU KapTuHBI Mupa. CucremMa OMOJ0rM4eCKUX HayK.

Mertobl TO3HaHMS KUBOM MPUPObI (HaOII0IeHUE, SKCIIEPUMEHT, ONTUCAHNE, U3MEPEHHUE,
KJaccu(uKanus, MOICTMPOBAHNE, CTATHCTUIECKAss 00padOTKa JaHHBIX ).

JdemoHcTpanum:

IMoptpetsl: Y. Hdapun, I'. Mennens, H. K. Konbuos, /[x. Yorcon nu ®@. Kpuk.

Tabnuuel u cxembl: «MeTOobl TO3HAHUS KUBOW IPUPOABIY.

JlaGopaTopHble U IpaKTHYeCKUE PadoThI:

IIpaktnueckass pabota Ne 1. «Vcnosip3oBaHHE pPA3IMYHBIX METOJOB MpPH H3yYEHUU
OMOJIOrNYEeCKUX 0OBEKTOB.

Tema 2. ’KuBble cucTeMbI U MX OPraHU3AI U,

Xusble cuctembl (OMocHCTEMBbI) Kak HpeaMeT u3ydeHust Omosoruu. OTiMuue >KUBBIX
CHUCTEM OT HEOPTAaHUYECKOU MPUPOJIBI.

CgoiictBa OuocucteM W UX pa3zHoOOpa3ue. YPOBHU OpraHM3alMd OHOCHCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJSIHUOHHO-BUIOBOM,
9KOCUCTEMHBIH (0MOreo1eHOTHYECKUI), ONOCEpPHBIi.

JdemoncTpanum:

Tabmuubl U cxeMmbl: «OCHOBHBIC TPU3HAKU JKU3HUY», «YPOBHH OpraHU3AIMH >KHUBOU
PUPOBI.

O6opynosanue: Moaens MoJekyibsl JJHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHUE KJIETKH.

XUMHYECKUH  COCTaB  KIETKHM.  XUMHUYECKHE  DJEMEHThI:  MaKpOAJIEMEHTHI,
MHUKpPO3JIeMEHThI. Bosia 1 MuHEpaJlbHbIC BEIECTBA.

OYHKIMKA BOABI U MUHEPAIbHBIX BellecTB B kieTke. [loanep:kaHue OCMOTHYECKOIO
OanaHca.

benku. CoctaB u crpoeHne 6em1KkoB. AMHHOKHCIOTH — MOHOMEpHI OenkoB. HezamMeHnmbie
U 3aMEHUMbIE AMHUHOKUCIOTHI. AMHHOKHCIOTHBI COCTaB. YPOBHH CTPYKTYphI O€ITKOBOM
MOJIEKYJNbI (TIepBUYHAs, BTOPUYHAS, TPETHYHAS U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
cBoMcTBa 0eKoB. buonornyeckne pyHKIINN OEIIKOB.

depMeHTHl — Ouonoruueckue kKatanuzatopbl. CTpoeHue (epMeHTa: aKTUBHBIM IEHTP,
cyOctpatHas crneuuduuHoctb. Kodepmentsl. Buramunpl. Otinuus  (GEepMEHTOB  OT
HEOPraHWYECKHUX KaTalln3aToOpOB.

VYrieBoibl: MOHOCaxapu bl (TI0K03a, pru003a 1 Ae30Kcupr0o03a), mucaxapuibl (caxaposa,

/

JIAKTO32) M IOJMCaxapuibl (Kpaxmall, \[JIMKOTEeH, MeJUI0o3a). buonornyeckue QyHKIUH
yri@OKYMEHT NOAMNUCAH

an EKME&'LQP' ﬂﬁﬁﬂiﬁ%{, dbochpmunuabl, crepouabl. [uapodmibHO-TUIPOGDHOOHBIE
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Hyxnennoseie kucnotsl: JJHK u PHK. Hykieotnasl — MOHOMEpPBI HyKJIIEMHOBBIX KHCIIOT.
Crpoenne u ¢ynkmum JIHK. Crpoenune um ¢ynkuumm PHK. Buger PHK. AT®: crpoenue u
byHKInn.

[uronorus — Hayka o kierke. KnerouHas teopust — mpumep B3auMOICHUCTBUS HUIEH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI U3YUEHHS KIICTKH.

Krnerka kak nenoctHas xuBas cuctema. OOmye mpu3Haky KJIETOK: 3aMKHYTasi Hapy)KHast
memOpana, mosiekynbl JIHK kak reneTrueckuil anmapar, CHCTeMa CUHTE3a Oenka.

Tunsl KIETOK: »JyKapuoTHYecKas W Mpokapuoruyeckas. (OcoOEHHOCTH CTPOCHHUS
npokapuoTudeckoi kieTku. Kierounas crenka 6akrepuii. CTpoeHHnE 3yKapHOTHYECKON KIETKH.
OcCHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOW U TPUOHON KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPbI KJIETOK — KJIETOYHAs CTEHKA, IMTMKOKAIHMKC, UX (DYHKIIHH.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkuuu. lluTomnmazmMa u e€ OpraHOUIBL
OnnomemOpanubie opranouasl kietku: JIIC, anmapar ['onbmaku, muzocomsl. [lomyaBroHOMHBIE
OpraHOMAbI KJIETKA: MUTOXOHJAPUH, IIacTuAbL. [Ipoucxoxaenne MUTOXOHAPUN U mactu. Buasl
wiactTua. HemeMOpaHHBIE OpraHOWABI KJIETKHA: PHUOOCOMBI, KJICTOYHBIA IIEHTP, LEHTPHOJH,
PECHUYKHU, KIyTUKH. DYHKIIMU OPraHOUI0B KIETKU. BriatoueHus.

SAnpo — perynsTopHblii LeHTp KieTku. CTpoeHue sapa: saepHas 000104Ka, KapuoIuiasma,
XPOMATHUH, SAAPBIIIKO. XPOMOCOMBI.

TpancnopT BeliecTB B KIETKE.

JdeMmoHcTpanum:

[Toptpetsl: A. JleBenryk, P.I'yk, T.IBann, M. llneiinen, P. Bupxos, [Ix. Yotcon,
®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Jlnarpammbl: «Pacnpenenenne XMMHYECKHX O3JEMEHTOB B  HEXHMBOW IPHUPOLE»,
«Pacnpenenenrne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJEN.

Tabauiel u cxemsl: «llepuonnyeckas Tabauna XUMHUYECKUX 3JEMEHTOB», «CTpoeHue
MOJIEKYJBI BOJbI», «buocunres 6enka», «CTpoeHue Monekysbl Oemnka», «CtpoeHue hepmeHTay,
«Hyxneunossie kucinotel. JJHK», «Ctpoenne monekynsl AT®», «CTpoeHHe 3yKapuOTHIECKOM
KJIeTkn», «CTpoeHue KUBOTHOM KIeTKW», «CTpOEHHE pPaCTUTENIbHOW KIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KiIeTKW», «CTpoeHune sapa KIETK», «Y TIeBOJbD, «JIUmuas».

OO6opyioBaHME: CBETOBOM MHKPOCKOI, O0OpYAOBaHHE [yl IMPOBEIACHUS HAOIIOICHUH,
WU3MEPEHHM, DKCIIEPUMEHTOB, MHUKPOIPENapaThl PACTUTENIbHBIX, KUBOTHBIX M OaKTepUaIbHBIX
KJIETOK.

JlaGopaTopHble U IPaKTHYeCKUEe padoThI:

JlaboparopHast pabota Ne 1. «M3yyeHne KaTaIUTUYECKOW aKTUBHOCTU (pepMeHTOB (Ha
IpUMepe aMHJIa3bl WK KaTaiaas3bl)».

JlaboparopHass pabota Ne 2. «l3ydeHue CTpoeHHUs KIETOK pacTEHHUH, >KUBOTHBIX H
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpENapaTax U X OMUCaHHE».

Tema 4. ZKu3HenesTeIbHOCTD KJICTKH.

Ob6meHn BemiecTB, WM MeTabOIM3M. AccUMWIAIMS  (TUIACTUYECKH OOMeH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTadonu3ma. Ponb
3aKOHOB COXPaHEHWsI BEIECTB ¥ SHEPTUH B MOHUMaHUHA METa0O0Iu3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPO(GHBINA U rerepoTpodHbIif. Ponb dpepmenToB B 0OMeHe
BEIIECTB M MTPEBPAIIEHUH YHEPTHH B KIICTKE.

@otocunte3. CaeroBas u TeMHOBasg (aszbl (oTocuHTe3a. Peakuum ¢orocunTesa.
D¢ dexTuBHOCTH hoTOCHHTE3a. 3HaUCHNUE (POTOCHHTE3A /IS KU3HHU Ha 3emuie. Briusaue ycnoBuit
cpezpl Ha (DOTOCHHTE3 U CIIOCOOBI MOBBILICHUS €r0 MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

/

XemocHHTe3. XEeMOCHHTE3UPYIOIe GaKTepry. SHAYCHHE XEMOCHHTE3a ISl JKU3HH Ha
3enAOKYMEHT MNOANUCAH

INE K@%W&W n g&bQH B  KJICTKC. Pacmierienne  BemiecTB ,  BBIICICHUC U

CepTudmkaT OE4 26UNMRECGUSNIEAC OHCPTOIBBORCTKE. DTafIbl SHEpreTuyeckoro oomena. I'nmukonus. bpoxenue u
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ero Buabl. KucimoponHoe okuciaeHue, WIM ~ KJIETOYHOE JbIXxaHue. OKHCIUTENbHOE
dbochopunupoBanue. IPPEKTUBHOCTh FIHEPTETHIESCKOTO OOMEHa.

Peakumm wmarpuunoro cunte3a. lenernyeckas wunpopmamus u JHK. Peammuzaums
reHeTH4YecKol mHpopmManuu B KiIeTKe. | eHeTMUeCKHil KOJ M €ro CBOMCTBA. TpaHCKpUIILIHS —
matpuunblii cuate3 PHK. Tpancnsamus — 6unocunres 6enka. Dtanbl Tpancasiuuu. KonupoBanue
aMUHOKUCIOT. Ponb pubocom B GuocunTese Oernka.

Hexnerounsie ¢opmbl ku3Hu — BHUpychl. Mcropus otkpeitusi BupycoB (/.
. BanoBckuii). OCoOOCHHOCTH CTPOSHHS M JKM3HEHHOTO IMKJIA BUPYCOB. baktepuodary.
Bbone3nn pacTeHui, )KUBOTHBIX M YEJIOBEKA, BBI3BIBAEMbIE BHpycaMu. Bupyc mmmyHoaedumnura
yenoBeka (BUY) — Bo3oymutens CIIMJla. OOpaTHas TpaHCKpHMIMS, peBepTa3a M HMHTErpasa.
[TpodunakTrka pacmpocTpaHEHUS BUPYCHBIX 3a00ICBaHHIA.

JdemoHcTpanuu:

Hoptpetsr: H. K. Konsios, J. U. UBanosckuit, K. A. Tumupsizes.

Tabmuiet ~ u cxembl: «Tunbl  nuTtanus»,  «Mertabonuzm»,  «MUTOXOHAPHUSY,
«QHepreTuueckuii oomMen», «Xiopomaacty, «Potocunres», «Crpoenune JHK», «Ctpoenue u
dbyHkuonupoBanue reHa», «Cunre3 Oenka», «['eHetnueckuid  kom», «Bupych»,
«bakrepuodarn», «Crpoenne u xu3HeHHbId 1uka Bupyca CIIMla, Oaxtepuodaray,
«Pemmukanms JJHK».

O6opynoBanue: Moaenu-anmiukauun «Yapoenue JJHK u Ttpanckpunuus», «buocunres
Oenka», «CTpoeHue KIeTKn», Mojaens cTpykTypsl JJHK.

Tema 5. PasMHokeHNe U HHIAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounslii muki, wiM >KM3HEHHBIH IUKI KiIeTkd. MHTepdaza m mwurtos. Ilporeccsr,
nporekaromue B uHTepdasze. Pernmukanus — peakuust marpuunHoro cunteza JIHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIN Ha0op — KapHOTHUI. JIUTUIOMAHBIA M TaIIOUIHBIM XPOMOCOMHbBIE
Habopbl. XpomaTtuasl. [luTomornueckre OCHOBBI Pa3MHOKEHUS M WHIWBHIYAIHHOTO Pa3BUTHS
OpraHU3MOB.

Henenwne knetku — muto3. Ctaguu muto3sa. [Iporiecchl, mpoucxoasiime Ha pa3HbIX CTaIuIX
MHTO3a. broornueckuii CMbICII MUTO34.

[Iporpammupyemast Tubesnb KJIETKH — aromnTo3.

@opMbl  pa3MHOXKEHHSI OpraHU3MOB: Oecmojioe U TMoyioBoe. Buasl  Oecronoro
Pa3MHOKEHHUSI: JCJICHHE HaJBOE, MOYKOBAHHE OJIHO- MU MHOTOKJIETOUYHBIX, CIIOPOOOpa30OBaHUE,
BETre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJICKIIUU.

[TonoBoe pa3MHOXKEHUE, €T0 OTJIIMYHUS OT OECTOIOTO.

Meiio3. Cranuu meiiosa. IIpoueccel, mpoucxonsiue Ha craausx Mmeiosa. [loBegenue
xpomocoM B Meio3e. Kpoccunrosep. buonornueckuii cMbicn 1 3HaueHUE MEH03a.

["ameTorenes — mporecc 00pa3oBaHUs MOJOBBIX KIETOK Y )KUBOTHBIX. [10/I0BBIC Kene3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHHE W PA3BUTHE IMOJOBBIX KIETOK — ramMeT (CrepMaTo30uj,
AllIeKIIeTKa) — crepmaToreHe3 U oBoreHe3. (OCOOEHHOCTHM CTPOEHUS SHIEKIETOK H
cnepmaTto3onaoB. Omnoaorsopenue. [laprenorenes.

NunuBuayanpHOE pa3BUTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpPUOTEHE3).
Ortanbl 3MOPHOHATBHOTO PA3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: JIPOOJICHHE, TacTpyJIsaIus,
opranorene3. [loctaomOproHanbEHOE pa3BUTHE. THUIBI TOCTIMOPHOHATBLHOTO PA3BUTHS: TIPSIMOE,
HenpsiMoe (TIMYMHOYHOE). BiusHue cpelnbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPBI, CIOCOOHBIE
BBI3BIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3zButne pacreHuil. OHTOreHe3 IBETKOBOTO PACTEHUS: CTPOCHHE CEMEHH, CTaIUU

/

pa3BUTHSL. )

AORGEI pRAgoA
SNEKTEQHHG QQM“QEJ&)MH Pa3MKI0’KEHUS OPraHU3MOBY, «J[BOWHOE OIJIOIOTBOPEHHE Y

CepTudmkaT OE4 IBE/FNPBEROBACESIO0R PR BRIIIII NBHOE PaBMHOKEHHE PacTeHuI», «/lefenne KIeTku OakTepuii»,
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«CTpoeHue TOJIOBBIX KIIETOK», «CTpoeHue XpoMocombl», «KieTouHbll mukmy, «Permukamus
JHK», «Mutos», «Meiosy, «IIpsimoe u HenpsiMmoe pazBUTHEY, «] 'aMeTOreHe3 y MIIEKONMUTAOIIUX
U yesioBekay, «OCHOBHBIEC CTA/IMA OHTOTECHE3a.

O6opyaoBaHue: MUKPOCKON, MHKporpenapaTsl «CHnepMaTo30Mabl MIIEKOMUTAIOLIET O,
«Slitueknerka miekonuTaroero», «Kapuokunes B kjieTkax KOpemika Jykay, MarHUTHast MOJIEIb-
anmmukanus «Jlenenne kinetkn», moaens JJTHK, moxens Meradaznoit XpoMoCOMBI.

JlaGopaTopHble M IpaKTHYeCKUe padoThI:

JlaboparopHas pabota Ne 3. «Habmonenue MuTO3a B KJIeTKaX KOHYMKA KOpEelIKa JyKa Ha
TOTOBBIX MUKPOMpPEIapaTax.

JlaGoparopuass pabota Ne4. «M3yueHue CTpOeHHsI TOJOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenaparaxy.

Tema 6. HaciiencTBeHHOCTH M U3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaum reHetuku. Mcropust pa3BuTHs TeHETHMKU. Poib muTonoruu u
AMOPHUOJIOTUU B CTAHOBJICHUHU T€HETUKU. BKI1ag poccuiicKuX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
TeHeTUKU. MeToIbl TEeHETUKH (TUOPHUI0JIOTUYECKUHM, LUTOTEHETHYECKHH, MOJIEKYIIpHO-
reHeTudeckuii). OCHOBHBIE T€HETUYECKHE TTOHATHUS. [ eHeTHYecKass CUMBOJIMKA, UCTIOJIb3yeMas B
CXeMax CKpellUBaHUM.

3aKOHOMEpPHOCTH  HACJENOBaHUS  NPU3HAKOB,  yCcTaHOBJIEHHble . MeHnenem.
Mounoru0puaHoe ckpenmBanue. 3aKoH eIuHO000pasusi THOPUAOB MEPBOTO MoKoyeHus. [IpaBuio
JOMUHUPOBAHUS. 3aKOH pacuieruieHus npu3HakoB. [mmore3a uwctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JurubpugHoe cKpelmMBaHHE. 3aKOH HE3aBUCUMOIO  HACJIEIOBAaHUS MPU3HAKOB.
[{uToreHeTHYECKHE OCHOBBI TUTHMOPHAHOTO CKpEIIMBAHMS. AHATU3UPYIOLIEe CKPEIIUBAaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHMS ISl ONIPEIEIeHHsI TEHOTUIIA OCOOU.

CuernnieHHoe HacienoBaHue mpu3HakoB. PaGora T.Moprana 1o CHEIUIGHHOMY
HaCJe0BaHMIO T'eHOB. HapyllieHue clueruieHns TeHOB B pe3yibTaTe KPOCCUHIOBEpPA.

XpOMOCOMHas TEOPHS HACIEeICTBEHHOCTH. [ eHeTHUecKne KapThl.

I'enernka nmosna. XpoMOCOMHOE ompeziesieHue 1mojia. AyTOCOMBI U MOJIOBbIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble OpraHu3Mbl. HacnenoBaHue NpPU3HAKOB, CIEIUIEHHBIX C
IIOJIOM.

N3menunBoCTh. BUibl H3MEHYMBOCTH: HEHACIECTBEHHAS U HACIEACTBEHHAsA. Poiib cpeibl
B HEHACIEJCTBEHHONW HW3MEHYMBOCTHU. XapaKTEPUCTHUKA MOJU(PUKAIMOHHON HN3MEHUYHUBOCTH.
BapuanuonHssiii psg u BapuanroHHas kpuas. Hopma peakiuu npusnaka. KonuyecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (DUKAIIMOHHON H3MEHYHNBOCTH.

Hacnencreennasi, uiy reHOTUNMYECKasi, ©3MEHUYUBOCTh. KOMOWHATHBHAS N3MEHUYHUBOCTb.
Meiio3 u moyIOBOM mpolecc — OCHOBAa KOMOMHATUBHOM HW3MEHUYMBOCTH. MyTallMOHHas
U3MEeHYUBOCTh. Kiaccudukanus myranuii: TeHHbIe, XPOMOCOMHBIC, T€HOMHBbIE. YacToTa u
NPUYHHBI MyTanuii. MyTtareHHbie (akTOphl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON
n3MmenunBocty H. M. BaBuiosa.

BresgepHast HacIeICTBEHHOCTh U N3MEHUYHMBOCTb.

I'enetnka uenoBeka. Kapuorun uenmoBeka. OCHOBHBIE METOJbI T'€HETHUKH YEJIOBEKa:
TE€HEATOTHYCCKUN, OJIM3HEIOBBIM, IUTOTCHETHYECKUH, OHOXUMUYECKUN, MOJICKYISPHO-
reHetuyeckuil. CoOBpEeMEHHOE OIpeAelieHHe TEeHOTUIA: TOJIHOT€HOMHOE CEKBEHHUPOBAHME,
TeHOTHIUpPOBaHKWE, B TOM uucie ¢ nomompio [1I[P-anammsa. HacnencrBennsie 3aboseBaHus
YeloBeKa: TeHHbIe OONle3HM, OONE3HH C HACIEACTBEHHON  MPEeapacioyioKeHHOCTHIO,
XpoMocoMHbIe Oone3Hu. ComaTuueckue M TeHepaTHBHble MyTanuu. CTBOJIOBBIE KIIETKH.
[TpUHIMITBI 3I0pPOBOTO 00pasa JKU3HH, TUATHOCTUKU, MPO(UIAKTUKYA U JICUCHUS T€HETHYECKUX

/
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Hoprpetst: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-
PecoBckwnii, H. 1. BaBunos.

Tabnuibl 1 cxembl: «MOHOTHOPUTHOE CKPEIIMBAHUE U €r0 IIUTOT€HETUYECKAst OCHOBAY,
«3aKOH pacUICIUICHUs] W €ro IUTOIeHETHYeCKas OCHOBa», «3aKOH YHCTOTHI TaMeT»,
«durunbOpunnoe ckpenmBanuey, «l{uTomorndeckne OCHOBBI AUTHOPUTHOTO CKPEIIMBAHHS,
«Merio3y, «B3auMoIeicTBHE allIeIbHBIX T€HOBY, «I '€HeTHYeCKre KapThl PaCTEHUH, )KUBOTHBIX U
yenoBekay, «l'eHeTuka moina», «3aKOHOMEPHOCTH HACJEIOBAHMS, CIEIUICHHOTO C IOJIOM,
«Kapuotunbel demoBeka W JKUBOTHBIX», «Buabpl wu3MeHunBOoCTH», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnemnoBanue pesyc-dakropan, «['eHeTHKa Tpymnm KpoBu», «MyTamuoHHas
H3MEHYHUBOCTHY.

O6opynoBanue: MoAenu-anmmInkanun  «MoHOTHOpUIHOE CKpemuBanuey», «HemonHoe
JOMUHUpOBaHUEY, «JlurubpumHoe ckpemuBanuey, «llepekpéct XpoMocoM», MHKPOCKON U
Mukpornpenapar «JIpozoduna» (Hopma, myranuu HopMbl KPBUTEEB U OKPACKHU Tela), repdbapuit
«l"opox MOCEBHOW».

JlaGopaTopHble U IPaKTHYeCKUE PadoThI:

JlaboparopHas pabota Ne 5. «M3yueHue pe3yabTaTOB MOHOTUOPUIHOTO M AUTUOPUTHOTO
CKpELIMBaHUS Y APO30(HIIBI HA TOTOBBIX MUKpPOIpENapaTaxy.

JlaboparopHas pabota Ne 6. «M3yuenrne MoaubuKanOHHOW U3MEHUYNBOCTH, TIOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOI».

JlaGoparopnass pabGota Ne7. «AHanu3 wMyTauuid y JApo30QHIBI HAa TOTOBBIX
MUKpOIIpenaparaxy.

[TpakTrueckas padota Ne 2. «CocTaBJICHHE M aHAJIU3 POJAOCIOBHBIX YEIIOBEKAY.

Tema 7. Cesiekunsi oprann3moB. OCHOBbI OMOTEXHOJIOTUH.

Cenexkuus Kak Hayka M Ipolecc. 3apOoXkICHUE CENEKIIMA U JoMecTukauusd. Yuenue H.
. BaBuioBa 0 LeHTpax HPOUCXOXAEHHS W MHOrooOpasusi KyJlbTYpPHBIX pacTeHHil. L{eHTpbl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, IOpOJa, ITaMM.

CoBpeMeHHbIE METOJIbl CeNIeKIIMU. MacCoBbI M MHAMBUAYAJIbHbIN OTOOpHI B CEIEKIIUU
pacTteHui n >kUBOTHBIX. OLleHKa 3KcTepbepa. bIM3kopoACTBEHHOE CKpellMBaHNue — MHOPUIUHT.
Yucras nuaus. CkpeniyBaHue YucThIX TuHUM. ['eTeposuc, i rudbpuanas cuia. HepoacrsenHoe
ckpeuuBaHue — ayTOpuauHr. OtganéHHas rubpuamzanus u e€ ycnexu. VMcKyccTBEHHBIN
MyTareHe3 " IOJYyYeHUE ITOJMIUIOUAOB. JIOCTHMXKEHUS CENeKUHH PpAaCTEHUW, J>XUBOTHBIX U
MHUKPOOPTaHU3MOB.

buorexHonorust kak oTpacib NpPOU3BOACTBA. ['€HHas HMH)KeHepHs. OTanbl CO3/JaHUA
pexomOuHanTHOM JIHK u Tpancrenneix opranusmoB. Knerounas umxeHepus. Kierounsle
KyJIbTypbl. MUKPOKJIOHAJIBHOE Pa3MHOKEHHE pacTeHni. KiloHupoBaHue BBICOKOIPOTYKTHBHBIX
CEJIbCKOXO3SHCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JITHYecKkue mpoodiembl. MO —
FeHEeTUYECKH MOIU(UIIPOBAHHBIE OPTaHU3MBI.

JlemMoHCcTpanuu:

Hoptpetsr: H. U. BaBunos, 1. B. Muuypun, I'. JI. Kapneuenko, M. @. I1BaHOB.

Tabmuuel u cxemsbl: kapTa «L[eHTpBl TPOMCXOXKIEHUS W MHOT000pasusi KyJIbTYPHBIX
pactenui», «Ilopoabl JOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHUi», «OTaanéHHas
rubpuam3amusy, «Paborel akamemuka M. @. UBanoBa», «llomummounus», «OOBEKTHI
ouorexHonorun», «Kinerounsle KylabTypbl U KIOHUpOBaHUE», «KOHCTpyHMpOoBaHUE U TMEPEHOC
TE€HOB, XPOMOCOM).

O60opy0BaHKE: MYJISDKU TIJIOJIOB M KOPHEIJIO0B JAUKUX (OPM M KYJIbTYpHBIX COPTOB
pacteHuid, repobapuii «CelbCKOX03sIIICTBEHHBIE PACTCHUS.

/

JlaboparopHbie U npaKaneCKHEpaﬁon:
'D‘OI% (T 5 Qé%ﬁﬁe METOAbI H| NOCTUXCHUA CCICKIIUU paCTeHI/Iﬁ U KUBOTHBIX (Ha
KA OMPMQEA%H&CHHY}O bepMy, COPTOMCHBITATENbHBIN Y4acTOK, B TEIUIMYHOE

CepTuoukat 0E42607HIFEBR.OBAQEPATPPBIT M POYHUBEPCUTETA HIIM HAYIHOTO LICHTPA)».
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11 KUIIACC

Tema 1. DBoJIIOLIMOHHAS OUOJIOTHS.

[Ipennocsliku BO3HUKHOBEHUS 3BOJIIOLMOHHOM TEOpUHU. DBOJIIOLMOHHAs Teopus U €€
MecTO B OMoj0ruu. BnusHue 3BOMIOLMOHHON TeOpHH Ha pa3BUTHE OMOJIOTMU U IPYTHUX HayK.

CunerenbcTBa 3BoyoLMU. llaneoHTONOrMYECKHE: MOCIEA0BATENbHOCTh IOSBICHUS
BUJIOB B [1AJIEOHTOJIOTMYECKOH JJeTonucH, nepexoausie hopMel. buoreorpadpuueckue: cXoacTBo U
paznuuune dayH u GIop MaTEPUKOB M OCTPOBOB.

OMOpHOJIOrMYECKUe: CXOACTBA U pa3iuyus 3MOPUOHOB Pa3HBIX BUJOB MO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHbIE, PYIUMEHTapHbIE OpPraHbl,
aTaBU3Mbl. MOJIEKYJIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomonmonHass teopus Y. JlapBuna. IIpennocbulku BO3HMKHOBEHHUS [JapBHHHU3MA.
JIBumokyiiue Ccwibl ABOJMIOLMM  BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IIpU
OTPaHUYEHHOCTH PECYpCoOB, HeompenenéHHas HW3MEHUYMBOCTb, OOppOa 3a CyllecTBOBaHHE,
€CTECTBEHHBINA OTOOD).

Cunternyeckas Teopus 3Booruu (CTI) u e€ 0OCHOBHBIE MOJIOKEHHUS.

Muxkposomtonus. [lonynsnus Kak eIuHUIA BUIa U 3BOJIOLUY.

JBmxyuye cuibl ((akTopbl) 3BOJIOLMU BHJIOB B IpuUpoje. MyTallMOHHBIN mpolecc U
KOMOWHATHBHASI H3MEHYUBOCTH. [lomynsiioHHbIe BOJHEI U Apeiid reHoB. N30 u Murpars.

EcrecTBeHHbIl 0TOOp — Hampapisttomuil (akrtop 3BorOLUH. POpMBI €CTECTBEHHOI'O
otbopa.

ITprucnocoOaeHHOCTh OPraHU3MOB KakK pe3ybTatT 3BoOIIOIMU. [Ipumepsl npucnocoOnenuit
y OpraHu3MoB. ApoMop(h 036l U UIMOAJANTALIUH.

Bun u Bunoo6paszoBanue. Kpurepuu Buaa. OcHOBHbIE (OpMBI BHI000pa30BaHUS:
reorpagpuueckoe, 3K0JI0rHUeCcKoe.

Maxkpoaomtonusi. @opMbl 3BONIONUK: (pUiIeTHYECKas,, TUBEPreHTHas, KOHBEPreHTHas,
napaniensHas. HeoOpaTuMocTh 3BOMIOLHNH.

[IpoucxoxaeHnne  OT  HecHeIUAJIM3UpPOBaHHBIX  mpenkoB.  [Iporpeccupyromas
crenuann3anys. AganTuBHas paauanys.

JdemoHcTpaumnu:

Hoptpetsr: K. JIunne#t, XK. b. Jlamapk, Y. Japsun, B. O. Koanesckuii, K. M. bap,
9. I'exkenpb, @. Mrosep, A. H. CeBeprios.

Tabmuuel u  cxembl: «Pa3BuTHE OpraHuyeckoro wmupa Ha 3emie», «3apoJbIlIu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «PopMbl OOprOBI 3a CYIIECTBOBaHHUEY,
«EctecTtBennblit  0TO0p», «MHOroobpazue copTroB pacTteHuity, «MHoroo0Opasue mMoposa
KUBOTHBIX), «[Tonmynsuum, «MyTtannoHHas W3MEHUYUBOCTbHY, «ApOoMOPPO3bD»,
«Manoanantammumny», «OO0mas nereHepanusy», «JBmwkymme cuibsl 3Bomonuny», «Kapra-cxema
mapupyra nyremectsus Y. Jlapsuna», «boprba 3a cymectBoBanue», «lIpucrnoco0neHHOCTh
OpraHu3MoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHIECKOE BUI000pa30BAHUE.

O6opyanoBaHKe: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKU, HA0OP IJI0JI0B U
ceMsiH, KoJutekuus «[Ipumepsl 3aIUTHBIX TPUCTIOCOOIEHUH Y )KUBOTHBIX», MOAETb «OCHOBHbBIE
HaIpaBJIEHUS IBOJIOLUNY, 00BEMHAS MoJieNb «CTpOeHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX.

buoreorpaguueckas kapra mupa, Koulekuus «DopMbl COXpaHHOCTH HCKOMAeMbIX
’KMBOTHBIX U PacTCHHMI», MoAeb anmmuukanusa «llepekpéct XxpoMocom», BIIaXKHBIE MpenapaThbl

/

«Pa3BUTHE HACEKOMOIo», «Pa3BUTHE NATYLIKM», MuKporpenapaT «JIpozoduia» (HOpMa,
My TERQEY MR RGAAE Aldkpacku Tena).
ANEKTRG bR BRI nueckne padoTsr:
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JlaGoparopnast pabora Ne2. «OmnucaHue NPUCHOCOOICHHOCTH OpraHuzMa u eé
OTHOCHTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KM3HU Ha 3emJie.

JloHayuyHble NPEACTABIECHUS O 3apOXKACHUM KU3HU. HayuHble runore3bl BOSHUKHOBEHMS
KU3HU Ha 3emiie: a0MOreHe3 W IMaHCIepMHs. XUMHUYECKas SBOJIOUUS. AOHOreHHBIH CHHTE3
OpPraHWYECKUX BELIECTB U3 HEOPTAHUYECKUX. DKCIEPUMEHTAIbHOE MMOATBEPKICHUE XUMUYECKON
sBostony. HavanpHele sTansl Ononorndyeckoi asotonuu. ['unoresa PHK-mupa. @opmupoBanue
MEMOpaHHBIX CTPYKTYP U BO3HHUKHOBEHHE MPOTOKIETKU. [lepBbie KIETKHM U UX HBOJIOLHUA.
®opMUpPOBaHNE OCHOBHBIX TPYIII KHUBBIX OPIraHU3MOB.

PazBuTue xxu3nu Ha 3emJie 1o 3pam u nepuojiam. Karapxeii. Apxeiickas u mpoTepo3oiickas
spsl. [aneo3olickas spa 1 €€ nepuobpl: KeMOPUHCKHUI, OPJJOBUKCKHNA, CHITYpHICKHIA, TE€BOHCKHIA,
KaMEHHOYTOJIbHBIN, [IEPMCKHM.

Me3o30iickas 3pa 1 €€ Iepuobl: TPUACOBBIN, FOPCKHI, MEIOBOM.

Kaiino3zoiickas a3pa u €€ nepuoibl: MajeoreHOBbIA, HEOT€HOBBIN, AaHTPOIIOT€HOBBIH.

XapakTeprucTUKa KJIMMara W IeoJOoru4ecKux mpoueccoB. OCHOBHBIE 3Talbl ABOJIOLUU
pPacTUTEIHHOTO U )KUBOTHOTO MHpa. ApoMop(o3bl y pacTeHuil 1 xKUBOTHBIX. [losiBneHME, paciBeT
Y BBIMUPAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema opraHm4ecKkoro Mupa Kak OTpakeHue 3BOIIOLMHU. OCHOBHBIE CUCTEMAaTHUECKUE
IpyHNIbl OPraHU3MOB.

OBomronusl  4YenoBeKa. AHTPONOJOTMs Kak Hayka. Pa3BuTue mpencraBieHUil o
IIPOUCXOXKACHNUN YesloBeKa. MeTo bl M3yueHus: anTpornorene3a. CxoAcTBa U pa3inyusl 4eJoBeKa
1 )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

JBuwxymue cuibl  (pakropbl) aHTponoreHeza. HacnmeacTBeHHass HM3MEHUUMBOCTh H
ecTecTBeHHbIN 0TOOp. OOIIecTBEHHBIN 00pa3 KHU3HHU, U3TOTOBJIEHUE OPYIUil Tpy/ia, MBIIICHHE,
peub.

OCHOBHBIE CTaZMM U BETBU JBOJIIOIMM YEJIOBEKA: ABCTPAIONMUTEKH, YEIOBEK yMEIbIH,
Yenosek npsaMmoxonsmui, YenoBek HeaHaepTranbckui, YenoBek pasymublid.  Haxonku
UCKOIIaeMBbIX OCTAaTKOB, BPEMs CYILECTBOBaHUS, 00JacTh pacnpocTpaHeHUs,, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUS.

Yenoeueckne packl. OCHOBHbIE OOJIBIIME pachl: eBpolieouHast (eBpa3uiickas), HErpo-
aBcTpajiouJiHasi  (PKBaTOpUaIbHAs), MOHIOJOWJHAs  (a3uaTrcKo-aMepukaHckas).  YepTsl
IpUCIOCOOIEHHOCTH MTPECTABUTENEH YETOBEUECKUX pac K YCIOBUSM CyILeCTBOBaHUS. ENMHCTBO
yenoBevyeckux pac. Kputuka pacusma.

JdemoncTpanum:

[Moptpetsl: ®. Penu, JI. ITactep, A. U. Onapun, C. Mumep, I'. FOpu, Y. JapBuH.

Tabnuiel u cxembl: «Bo3nukHoBeHrne CoNHEUHOH cucTeMbl», «Pa3BUTHE OPraHUYECKOro
mupa», «PacturenpHas kieTka», <«OKuBoTHas kieTtka», «lIpokapuoruueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OPraHU4ecKoro mMupay», «CpaBHEHHE AaHATOMHYECKHMX YEPT CTPOECHHS
YyelloBeKa M YeIOBEKOOOpa3HbIX 00e3biH», «OCHOBHBIE MECTa MaJ€OHTOJOTHYECKUX HaXOJOK
IIPEIKOB COBPEMEHHOIO uejoBekay, «JllpeBHelmme moan», «/peBHue moan», «llepBbie
COBpPEMEHHBIE TNy, «UenoBeueckre pach».

Ob6opynoBanue: Mmysoku — «[IpoucxoxxaeHue denoBeka» (OIOCTBI  aBCTpaJIONUTEKA,
MUTEKAaHTPOIa, HeaHJepTalblla, KPOMaHbOHIIA), CIENKHU WIM U300paKeHUs] KAMEHHBIX OpyJuil
NEepBOOBITHOTO YeNoBeKa (KaMHH-YOIIEphl, pyOuia, ckpebiia), TeoXpoHOJIoruyecKkas Tabiauia,
KoJuteKus «®opMbl COXPaHHOCTH UCKOMIAEMBIX KUBOTHBIX M PACTEHHID.

JlabGopaTopHble M IPaKTHYeCKHE PadoThI:
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[paxtrdeckas pabota Ne 1. «/I3ydeHne HCKOMAEMbIX OCTATKOB PACTCHMI W KHBOTHBIX B
ko AQIYMEHT MOAMMUCAH

3”EK-’5%91%% ng(ﬁﬁkpopraHqu( KOro Mupa Ha 3emJjie» (B €CTECTBEHHO-HAyYHBIA WM




Tema 3. Opranu3mbl U OKpPY:KaKIIAsA cpeaa.

Okosoruss Kak Hayka. 3ajadd W pasfelibl JKOJOTMH. MeToabl 3KOJIOrMYeCKHX
UCCIJIEOBAaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  OOMTaHUs ~ OpPraHM3MOB:  BOJHAas,  HAa3eMHO-BO3JyIlIHas,  IOYBEHHas,
BHYTPUOpPraHU3MEHHasI.

Okonornyeckue (axropel. Kinaccuduxanus skonorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHUYECKUE U aHTPOIIOTEHHBIE. JleliCTBUE SKOIOTUYECKUX (PAaKTOPOB HA OPTaHU3MBI.

AbGuoTtnueckue  (GakTopbl:  CBET, TeMIeparypa, BiIaxHOCTb. doTonepuoausm.
[TpucnocoOneHns Opranu3MoB K JEHCTBUIO aOMOTHYECKHX (haKTOPOB. bruogornueckmue puTMel.

buornueckne Qakropel. Buapsl OnoTHYECKMX ~ B3aMMOJEHCTBMI:  KOHKYpPEHILIMS,
XHUIIHUYECTBO, CUMOM03 1 ero (opmel. [lapazutusm, koomneparys, MyTyaaTu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJeOHUYECTBO). AMEHCAINU3M, HEHTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aUMOJICHCTBUIA JJIs CYIIECTBOBAHUSI OPraHU3MOB B IPUPOIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKU nonyasiuuu. OCHOBHBbIE IOKa3aTesld MOIMYJISLUU:
YUCIIEHHOCTb, IUIOTHOCTb, POXAAEMOCTb, CMEPTHOCTb, IPUPOCT, MuUrpauus. JuHamuka
YHUCICHHOCTU HOMYJISIMU U €€ PEryIsIus.

JdemoHcTpaumnu:

Hoptpetsl: A. I'ym6onbaT, K. @. Pynse, O. I'ekkens.

Tabnuiel u cxemsl: kapta «lIpuponnbie 30Hb1 3eMun», «Cpelibl OOUTaHUS OPraHU3MOBY,
«Doronepuoausm», «llomynsanun», «3aKOHOMEPHOCTH pOCTa YHUCIEHHOCTH MOMYJSALUU
uH(py30opun-Tydenbkn», «llumessle nenu».

JlabGopaTopHble H IpaKTHYecKue padoThbl:

JlaboparopHast pabota Ne 3. «Mopdonorudeckrne 0COOCHHOCTH PACTCHHI U3 PA3HBIX MECT
oOUTaHUY.

JlaboparopHas padota Ne 4. «BnusiHue cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCa.

ITpakTrnueckas padora Ne 2. «IToacu€r MIOTHOCTH MOMYNIALUN Pa3HbIX BUI0B PACTEHUI.

Tema 4. Coo0mecTBa U IKOJTOTHYECKHE CHCTEMBbI.

CooOmiectBo  opranuzMoB —  OuoneHo3. CTpykTypel  OuOIlEHO3a:  BHUAOBasd,
IpOCTpaHCTBEHHas, Tpopuueckas (mumiesast). Bunsl-noMuHanThl. CBsI3U B OMOLIEHO3E.

Dkojoruueckre cuctembl (d3kocuctembl). IloHaTtue o6 skocucTtemMe U OGUOreolEHO3E.
OyHKIMOHANbHbIE KOMIIOHEHTbl HJKOCUCTEMBI: IPOJYLEHTbI, KOHCYMEHTBI, PpEAYLIEHTHI.
KpyroBopot BemiecTB M TMOTOK IHEPrud B IKOocucTeMe. Tpoduueckue (MUILEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTeNd 3KOCHUCTEMBL: OHoMacca,
OPOAYKIMS. OKOJOTMYECKHE MUpPaMHIbL: TNPOMYKIUH, YHUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCHUCTEM: YCTOMUUBOCTh, CaMOperysius, pazsutue. Cykieccus.

[IpupoHble SKOCHCTEMBI. ODKOCHUCTEMBI 03€p M PEK. OJKOCHCTEMa XBOWHOIO WM
HIMPOKOJIMCTBEHHOT O JIECa.

AHTpPOINOTeHHBIE IKOCUCTEMBI. ATPOIKOCUCTEMBI. YpOOo3KocucTeMbl. buonornyeckoe u
XO035ICTBEHHOE 3HAUE€HUE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (axkTop yctounBocTu 3KocucTeM. CoxpaHeHHe OHOIOrHYECKOro
pasHooOpa3us Ha 3emiie.

Vuenue B. U. Bepranckoro o omocdepe. I'panuiipl, coctaB u CcTpykTypa Omochepsr.
XKusoe BemectBo U ero QGyHkuuu. OcoOeHHOCTH OHochepbl Kak TiI00aTbHOW IKOCHUCTEMBI.
JunaMmuueckoe paBHOBecHe U oOpaTHas CBsI3b B Onocdepe.

KpyroBopotsl BemiecTB U OMOT€OXMMHUYECKHE IMKIJIBI 3JIEMEHTOB (Yriepoja, a3zoTa).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Onochepe 3emiu. AHTporioreHHble u3MeHeHust B 6nocgepe. ['mobansHbie

/

3KOJIOTUYECKUE T O6J‘I€MI>I
,E|,0|@6 Q%HQ oJibl U yenpBeuecTBa. CoxpaneHnue OnopasHooOpa3us Kak OCHOBA
y%ﬁﬁ’&‘i‘ﬁ'@ﬁb@@éﬁw Ba PAIMOHAIBHOTO YIPABJICHUS MPUPOIHBIMU pecypcaMu U HX
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HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-




JdemMoHcTpanuu:

[optpetsl: A. JIx. Tencau, B. H. Cykaués, B. U. Bepnaackuii.

Tabauie! u cxembl: «lIumesie nenny», «buouenos: cocraB u crpykrypa», «lIpupoansie
coobmectBay, «llenu nurtanus», «Okonoruueckas nupamuga», «buochepa u yenoBek»,
«IKocucTeMa MUPOKOJIUCTBEHHOTO JIEcay, « IKOCHCTEMa XBOMHOTO Jiecay, «buoiienos3 Bogoémay,
«Arponenos3», «lIpumepHble aHTPONOreHHbIE BO3ACUCTBUS Ha NOpuUpoay», «Baxkuelmue
MCTOYHHMKHU 3arps3HEHUs] BO3JyXa U TPYHTOBBIX BOI», «llouBa — BakHeHIIas cocTaBisiolas
ouocthepnr», «DakTopsl gerpamauumu  nouB», «llapHukoBbil  APdexT», «DaKTOpPbHI
paZlMOaKTUBHOTO 3arpsi3HeHHs Ouocdepb», «O0mmas cTpykTypa ouocheps», «Pacnpoctpanenue
KU3HU B Omocdepe», «O30HOBBIN dkpaH Omochepr», «KpyroBopot yriaepoma B Ouochepey,
«Kpyrosopor azora B mpupoae».

O6opyaoBaHue: MOAETb-aNIINKALIHS «Tunuuneie OHOLIEHO3BD», repbapuii
«PacturenpHbple  cooOmiecTBa», Kowieknuu — «buoneHo3», «Bpemaurenw — BaKHEHIIHX
CEJIbCKOXO3SUCTBEHHBIX  KYJIbTYp», TepOapuu ¥ KOJUICKIIMM pPACTEHUH U KUBOTHBIX,
IIPUHAIeKAIME K pa3HbIM 3KOJIOTMYECKUM IpynaM ogHoro Buaa, Kpacnas kaura Poccuiickoin
Denepalinu, U300paKEHUS OXPAHIEMbIX BUJIOB PACTCHHUM U KUBOTHBIX.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHHUA I[MTPOI'PAMMEBI 110 BUOJIOTUN HA
BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

Cornacho ®I'OC COO, ycranaBiauBarOTCs TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
00yJarIMMHUCS TIPOTpaMM CPEIHETo 00IIero o0pa3oBaHUs: JIMYHOCTHBIM, METAIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B CTPYKTYPC JMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPEAMCETA «buomorusy BBIICIICHBI
CIEyIOIIME COCTABIAIOIINE: OCO3HAHME OOYYAIOIIMMHUCA  POCCUHCKON  Tpa)kJIaHCKON
UJEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbBHOCTH W CaMOOTPEJIEICHUIO,
HAIUYUE MOTHBAIMM K OOy4YeHHIO OWOIIOTHH, IEJeHANpPaBICHHOE pPa3BUTHE BHYTPEHHUX
yOeXAeHUI JIMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPAJULUN pa3BUTHUS
OMOJOTUYECKOT0 3HAHUS, TOTOBHOCTh M CLIOCOOHOCTh 00yUatoIInXcsi PYKOBOJICTBOBATHCS B CBOCH
ACATCIIBHOCTH LECHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMH, NPUCYIIUMU CHCTEME OMOJIOTMYECKOTO
o0pa3oBaHus, HATUYNE YKOJIOTUYECKOTO MPABOCO3HAHUS, CIOCOOHOCTH CTaBUTh IIEJIU U CTPOUTH
JKU3HCHHBIC ITIJIaHBI.

JInyHOCTHBIE pe3yibTaThl OCBOEHUsS NpeaMera «buonorus» JOCTUTalTCs B €IMHCTBE
yqe6H0171 M BOCIUTATEIbHOM ACATCIIBHOCTH B COOTBETCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COIIMOKYJIbTYPHBIMU, UICTOPUYECKUMH U JyXOBHO-HPABCTBEHHBIMHU LIEHHOCTSMHM, IPUHITHIMU B
001ecTBe TMpaBWIAMH W HOPMaMH TOBEJICHUS M CIIOCOOCTBYIOT TPOIIECCaM CaMOTIO3HAHUS,
CaMOBOCIUTAHUSA M CaMOPA3BUTHs, PA3BUTHUSI BHYTPEHHEH MO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBaXXEHMSI K 3aKOHY M IHPABOIOPSIKY, YEIOBEKY TPyJa M CTaplIEMy ITOKOJEHHIO, B3aMMHOI'O
YBaOXKEHHS, OEpPEeKHOTO  OTHOIIEHUS K  KyJAbTYpHOMY  HACIEOUI0O U  TPaJUIUAM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Npupoae U OKPYKaroLIEn cpee.

JIM4HOCTHBIE PE3yIbTaThl OCBOSHUS yUeOHOTO MpeaMeTa «buonorusy J0KHBI OTpakaTh
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIMUXCsl PYKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpHUEHTAlUi, TO3UTHUBHBIX BHYTPEHHHX
yOXKIIEHU, COOTBETCTBYIOIIMX TPATUWIMOHHBIM IIEHHOCTSM POCCHUUCKOTO  0OIIecTBa,
pacHIMpeHne >KU3HEHHOTO OMNbITa U ONbITa JAESITEIbHOCTH B MPOLIECCE pPeaTn3allui OCHOBHBIX
HAIpPaBJIEHUN BOCIIUTATEIBHOMN I€ATEIbHOCTH, B TOM YHCJE B YACTH:

/
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C(OPMHUPOBAHHOCTh TPAXKAAHCKOM TMO3MIIMKA OOYdYaIOMIerocss Kak aKTUBHOIO W
OTBETCTBEHHOTO WICHA POCCHUIICKOTO OOIIECTBA;

OCO3HAHHME CBOUX KOHCTHTYIIMOHHBIX TIpaB M OOS3aHHOCTEH, YBaKCHHUE 3aKOHA W
NPABOIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOM AESITEIBHOCTHU IIPU CO3/IaHUU YUEOHBIX ITPOEKTOB,
pelieHu: yueOHBIX U MO3HABATEIbHBIX 3a/1a4, BHITIOJIHEHUH OHOJIOTHYECKUX KCIIEPUMEHTOB;

CIIOCOOHOCTh  OMpPENENsITh COOCTBEHHYIO TIIO3HMIMIO 110 OTHONICHHIO K SIBICHUSM
COBPEMEHHOM KU3HU U OOBSCHSITH €€;

YMCHHC YUUTBIBATH B CBOUX I[eﬁCTBHHX HCO6XOHI/IMOCTB KOHCTPYKTUBHOI'O
B3aUMOJICHCTBHUS JIFOICH C pa3HbIMH YOSKIACHHUSIMHU, KYJIbTYPHBIMU [IEHHOCTAMH U COLUAIBHBIM
MIOJIOKCHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TMPOIECCE COBMECTHOTO BBIMOJHEHUS YYCOHBIX,
MMO3HABATCJIbHBIX W HUCCICAOBATCIBCKUX 3ala4d, YBAXUTCILHOTO OTHOMICHUA K MHCHHUIO
OIMIOHEHTOB MPU 00CYKIACHUH CIIOPHBIX BOMPOCOB OUOJOTHYECKOTO COICPIKAHMS;

TOTOBHOCTb K T'YMaHUTapHOU U BOJIOHTEPCKOU JIEATEIbHOCTH;

2) IaTPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMHPOBAHHOCTb POCCUHCKON T'pa’kJaHCKON WACHTUYHOCTHU, MATPUOTU3MA, YBAKEHUS
K CBOEMY Hapojy, 4YyBCTBAa OTBETCTBEHHOCTH mepel PonmMHON, TOpAocTy 3a CBOM Kpai, CBOXO
Ponuny, cBOH SI3bIK U KYJBTYpY, IPOLLIOE U HACTOSIILIEE MHOTOHAIIMOHAIBHOr0 Hapoaa Poccuy;

LIEHHOCTHOE OTHOLICHHWE K MPUPOAHOMY HACIEIWI0O H IaMATHUKAM IIPUPOJIEIL,
JocTkeHusIM Poccun B Hayke, HCKyCCTBe, CIIOPTE, TEXHOJIOTUSAX, TPY/IE;

CIOCOOHOCTh OLEHWBATh BKJAJ POCCHHCKHX YYEHBIX B CTAHOBJICHHE M pa3BUTHE
Ouosoruu, MOHUMaHUs 3HauYeHHs1 OMOJIOTMH B IO3HAHUU 3aKOHOB MPUPO/IbL, B KU3HU YEJIOBEKA U
COBPEMEHHOT0 00I11eCTBa;

uzelHas yoex IEHHOCTb, TOTOBHOCTb K CITY>KEHHIO U 3auure OTedecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

OCO3HAHME AYXOBHBIX LIEHHOCTEN POCCHIICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEICHUS;

CIIOCOOHOCTh OLIEHUBATh CUTYALIMIO U MPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSICh
Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHUE JIMYHOTO BKJIa/Ia B IOCTPOCHHUE YCTOMUYMBOTO OYAyIIEero;

OTBETCTBEHHOE OTHOUIEHUWE K CBOMM pPOJUTENSM, CO3/JaHHI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O IMPUHATHUA HGHHOCTCI\/JI CEMENHON JKU3HU B COOTBETCTBUU C TpaauuusIM1u HapoaOB
Poccuu;

4) 3cTeTHYECKOro BOCIIUTAHMS:

ACTCTHUYCCKOC OTHOIIICHUC K MI/Ipy, BKJIFOYas1 3CTCTI/IKy 6BITa, Haquoro U TCXHUYCCKOTO
TBOPYECTBA, CIIOPTA, TPY/ia, OONIECTBEHHBIX OTHOIICHHUH;

IIOHUMAHHUEC ODMOIIMOHAJIBHOT O BOS}ICﬁCTBHH )KI/IBOﬁ HpI/IpO)II)I U eé IIEHHOCTH,

TOTOBHOCTh K CaMOBBIPDOKEHHIO B Pa3HBIX BUIAaX HCKYCCTBA, CTPEMJICHHE MPOSIBIISATH
Ka4eCcTBa TBOPUECKOM JTMYHOCTH;

S) puznueckoro  BocnuTaHus, (OpMUpPOBAHUSI  KYJBTYpPbl  310POBbA U
IMOLUMOHAIBHOIO 0JIArONOJyYns:

MMOHMMAaHUE W pealn3als 3J0pOBOro U 0e30macHoro o0pa3a Ku3HU (310pOBOE MUTAHUE,

JIOACHUC TTMI'MCHNY X 1IpaBWJI U HOPM, C63HaHCI/IpOBaHHBII>’I PECIKUM 3aHSITUN U OTAbIXa,

CepTudpukar OE42607F‘IFIIETC%3/I5I\3\%E

peryIORYMEHMBIOEIHAC ABKTUBHOCTD), | OEpEXHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOTO

OBJTEKTPOHKOVE MO AIMMGHMO3IECKOMY U IICUXUIECKOMY 30POBBIO;

H CHHOCT MpaBWI WHIWBUAYAIbHOTO M KOJUICKTHBHOIO O€30I1acCHOTO
%SOF B7%'IBE51F2 p . o

HeicTBuTeneH ¢ OB HIIE LB GHEEUYLSY YTPOKAIOLIIX 3APPOBLIO H AKHM3HHI TOACH;
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OCO3HAHME MOCIEICTBUI M HENPHUATHS BPEAHBIX MPHUBBIYEK (YIMOTPEOJIEHUS aKOTos,
HapKOTHKOB, KypEHHUSI);

6) TPY/10BOT0 BOCITUTAHUS:

TOTOBHOCTb K TPY/Y, OCO3HAHHE IIEHHOCTH MacTepPCTBa, TPYAOI00HUE;

TOTOBHOCTh K  aKTUBHOM  JIEATEIBHOCTH  TEXHOJOTMYECKOH ¥ COLIMAIBHON
HAITpaBJICHHOCTH, CHOCO6HOCTB HHULUHUPOBATH, IJIAHUPOBATH U CAMOCTOATCIIBHO BBIIIOJHATH
TaKyIO 1eATEIbHOCTB;

MHTEpEC K pa3indyHbiM chepam npodeccHoHaTbHOM NEsTeIbHOCTH, YMEHUE COBEPIIAThH
OCO3HaHHBII BBIOOp OymyIeil mpodeccuu u peaan30BbIBaTH COOCTBEHHBIC JKU3HEHHBIC IITAHBL;

TOTOBHOCTb U CHOCOOHOCTh K 0OPa30BaHUIO M CaMOOOPa30BAHMIO HA MPOTSIKECHUM BCEU
KH3HU;

7) 3K0JIOTN4YeCKOT0 BOCITUTAHHUS :

9KOJIOTMUYECKH 11€JIECO00pa3HOE OTHOIIEHUE K MPUPOJIE KaK HCTOYHUKY KU3HU Ha 3emiie,
OCHOBE €€ CYIIECTBOBaHUSI;

MOBBILLIEHUE YPOBHS IKOJIOTMYECKON KYIbTYphl: IPUOOPETEHHE ONbITA MJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOKHBIX MOCIECTBUN JIsl OKPYXKAIOLIEH Cpebl;

OCO3HAHME TII00AIEHOTO XapaKTepa KOJIOTHYECKUX MPOOIeM U IyTel UX PEeLICHHUs;

CIOCOOHOCTH MCIOJIB30BATh MPHUOOPETaeMble MPU U3YyYCHUH OMOJIOTHH 3HAHUS U YMEHHS
IpU pElIEHUU MNpoOJeM, CBA3AHHBIX C PALMOHAIBHBIM IMPUPOAOIOJIB30BaHUEM (COOII0IEHUE
MpaBUJl MOBEICHUS B MPHUPOJIEC, HANPABICHHBIX HAa COXPAHEHHE PABHOBECHUSI B SKOCHUCTEMAX,
OXpaHy BUOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpUSATUE ACHCTBUMN, MPUHOCALIMX BpEJ OKpYXarolled NpUpOAHOU cpene,
YMEHME MPOTHO3UPOBATH HEOJIArONPHUATHBIE HKOJIOTMUECKHUE IMOCIEACTBUS MPEeANPUHIMAEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;

HaJIMYUE€ PA3BUTOrO DKOJIOTMYECKOIO MBIIUIEHUS, JKOJOTHYECKOH KYJIbTYpbI, OIIbITA
JESTEIIbHOCTH  DKOJIOTUYECKOW  HAaNpaBJICHHOCTH, YMEHHS pPYKOBOJCTBOBATbCSI HMHU B
[IO3HABATEJIbHON, KOMMYHUKATHBHOM M COLMAJIBbHOM IPAaKTUKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKOU JIESITETBHOCTH 3KOJIOTUYECKOMN HAIPaBICHHOCTH;

8) HeHHOCTH HAYYHOT0 MO3HAHUA:

C(OPMHPOBAHHOCTE MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUSI HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOTe KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHNUE SA3bIKOBOM U YUTATENLCKOM KyJIBbTYpPbI KaK CPEJICTBA B3aUMOJICHCTBUS
MEXIY JI0JIbMU U MMO3HAHUS MUDA;

MOHMMaHHUE cNeluu(PUKU OMOJIOTMM KaK HayKH, OCO3HaHMs €€ pojau B (OPMUPOBAHUU
palMOHAIBHOTO HAyYHOT'O MBIIIICHHUS, CO3aHUHU LIEIOCTHOTO MPEJCTAaBICHUs 00 OKpYy’KaroIieM
MUpE Kak O €IWHCTBE MpPHUPOAbI, dYeloBeKa M OO0IIecTBa, B IO3HAHUM MPUPOJHBIX
3aKOHOMEPHOCTEN U pelIeHNH PoOIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOEeXKAEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JUI COBPEMEHHOM LMBUIN3ALKU: 00eCTIeUeHUs
HOBOT'O YPOBHS Pa3BUTHsI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
peliaTh pecypcHble MpoOaeMbl Pa3BUTHS YEJIOBEUECTBA, MOMCKA MyTel BBIXOAA U3 II100abHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexoia K yCTOWYMBOMY pa3BUTHIO, PAlHOHATBHOMY
HCIIOJIb30BAaHUIO TPUPOIHBIX PECYPCOB U (POPMUPOBAHNIO HOBBIX CTAH/IAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TMOJIYYEHUH OMOJIOTMYECKUX 3HAHUU B IIEJISAX MOBBIIICHUS 00IIei
KYJIbTypbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOM 4YacTh (DYHKIIMOHAIBHON

/

TPaMOTHOCTH ODYYaIOLINXCs, POPMUPYEMOI TIPU U3yYEHUU OUOJIOTHH;
DOKYMBHTITO AfidOAH: MeTo10B [I03HAHUS, HMCIOJB3YEMBIX B €CTECTBEHHBIX HAyKaXx,
cOSETBOHHQMDO B HAGbKoTyyaeMble 3HAHUS I aHAIM3a M OOBACHEHHs SIBICHUI

CepTudukat OE4W8%%WZ %EBEF%&EEBF}OHXHIHX B HCM HN3MCHCHHMH, YMCHHEC [€JIaTb 000CHOBaHHEIC
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3aKIIIOYCHUS Ha OCHOBC HAYYHBIX (1)aKTOB U UMCHOIIHUXCS JaHHBIX C LCJIbIH TMOJTYUCHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIBHO HCIIOJIb30BaTh OHOJIOTMYECKUE 3HAHUS Ul PEIICHUS
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

OCO3HaHHE LIEHHOCTU HaYy4YHOH JESTEbHOCTH, TOTOBHOCTb OCYLIECTBIIATH IIPOEKTHYIO U
UCCIIEI0BATEIbCKYIO JESITEIbHOCTh HHAUBUIYaIbHO U B IPYIIIIE;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY OOpPa30BAHUIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIyYE€HHUIO HOBBIX 3HAaHMM 1O OHMONOTMHM B COOTBETCTBUM C >KU3HEHHBIMHU
NOTPEOHOCTSAMMU.

METAINIPEJMETHBIE PE3YJIBTATBI

MeTtanpeamMeTHble pe3ynbTaThl OCBOCHHs yueOHOro mpenmMera «buomnorus» BKIIOYAIOT:
3HaUMMBIC IS  (OPMHpPOBAHUS  MHPOBO33PCHHUS  OOYYAIOMIMXCS  MEKIUCIUTUTMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TTOHATHSA, OTPAXKAIOIINE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crienu(UKy METOJIOB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBCHHBIX HayKax (BEIIECTBO, YHEPTHS,
SBIICEHUE, TPOIECC, CUCTEMa, HAy4YHbIM (akKT, MPUHIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpHsi, MCCIIeJOBaHUE, HAOMIOJACHUE, U3MEpPEHUE, IKCIEPUMEHT U APYruX), YHHUBEPCAIbHBIC
yueOHbIe JeiCTBUS (MO3HABAaTEIbHbIC, KOMMYHUKATHBHBIC, PETYISTUBHBIE), 00ECIEUHUBAIOIINE
dbopmupoBanre (YHKIIMOHATBLHON T'PAMOTHOCTH M COLIMAIBHON KOMIIETEHIIMH OO0YyYarouuxcs,
CIIOCOOHOCTh oOyuaromuxcs WCIOJIb30BaTh OCBOCHHBIE MEXIUCHUTITNHAPHBIE,
MHPOBO33PEHUYECKHE 3HAHWUS U YHUBEpPCAIbHBIC Yy4eOHBIC [EWUCTBHS B IIO3HABATECILHOU U
COLIMATILHOM MPaKTHKE.

MeranpeameTHbIe Pe3yJibTaThl OCBOCHHS MPOTPAMMBI CpeIHEro olmiero oOpa3oBaHMs
JIOJIKHBI OTpaXaTh:

OBJajieHHe YHUBEPCAIbHBIMU Y4eOHBIMU NMO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a30BbI€ JJOrHYECKHE IeHCTBHS:

CaMOCTOATENbHO (OPMYJIUPOBATh M aKTyaJIM3UPOBATH IMPOOJIEMY, paccCMaTpuBaTh €€
BCECTOPOHHE;

HCIIOJIB30BATh HpI/I OCBOCHHUU 3HaHI/II\/'I HpI/IéMBI JIOTUYCCKOI'0 MBIINIJICHUSA (aHanma,
CUHTE3a, CpaBHEHUs, Kiaccudukanuu, 0000IIeHHUs1), PaCKPBIBATh CMBICT OHOJIOTHYECKHX
MOHSTUN (BBIIEIATH UX XapaKTEPHbIE MPU3HAKH, YCTAHABINBATh CBSA3H C APYTUMHU MOHITUIMHU);

ONpeNeNATh LENU ACSATENbHOCTH, 3aJaBas NapamMeTpbl M KPUTEPUU HUX JOCTHIKEHHS,
COOTHOCUTH pC3y.]'IBTaTBI JACATCIIbPHOCTHU C IIOCTAaBJICHHBIMU LICIISAMMU,

UCIIONIb30BaTh OMOJIOTUYECKUE TOHATUSA JUIsl OOBsICHEHHs] (aKTOB U SIBICHHUM >KUBOM
HPUPOIBI,

CTPOUTH JIOTUYECKHE pACCYXIeHUs (MHAYKTUBHBIC, NEAYKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUMS B PACCMATPUBAEMBIX SIBICHUSIX, (POPMYIHUPOBATH
BBIBOJIbI M 3aKJIFOUCHUS;

HpI/IMeHSITI) CXEMHO-MOJICIBbHBIC CpeI[CTBa IS HpeHCTaBJ'IeHI/ISI CyHIGCTBeHHI)IX CBSISGﬁ 158
OTHOIICHWH B M3y4aeMbIX OMOJIOTHYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUHI pa3sHOro poja,
BBISIBJICHHBIX B paSJ'H/ILIHI)IX I/IH(bOpMaHI/IOHHBIX HCTOYHHUKAX,

pa3pabaThIBaTh IJIaH PEHICHUS MTPOOIEMBI ¢ YUETOM aHAIH3a HMEIOIIUXCS MaTePUATbHBIX
1 HEMATEPHUAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JIEATEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LENSM,
OIICHHUBATH pI/ICKI/I HOCJ'IG)ICTBI/Iﬁ JACATCIIBHOCTH,

KOOPJMHUPOBATb M _BBINOJHATE pabOTy B YCIOBUSIX pEabHOTO, BUPTYaJbHOTO U

/

KOMOMHHPOBAHHOI'O B3aUMOIEHCTBYS;

AOKYMEKT G Mpienue [pU PELICHNUH KU3HEHHBIX MPOOIIEM.
3NIEKTPOHHOU NOANUCBLIO
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BIIA/ICTh HABBIKAMU Y4E€OHO-HCCIIEIOBATEILCKON U MPOCKTHOU IEATeIHbHOCTH, HABBIKAMU
pazpeiieHusi mpodIeM, CIOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSTEILHOMY IOMCKY METOJIOB
pELICHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO Pa3IM4YHbIX METOIOB ITIO3HAHNUS,

WCIIOJBb30BaTh DPA3JIUYHbIC BUIbl AEATEIBHOCTH IO IOJYYEHHUIO HOBOIO 3HAHMS, €ro
UHTEpIpEeTaln, NMPeoOpa30BaHUI0O U MPUMEHEHHIO B YUEOHBIX CUTYallMsiX, B TOM YHUCIE TPU
CO3IaHUH YUYEOHBIX U COI[MAIbHBIX TPOEKTOB;

(bopMHUpOBATh HAYYHBII TUIT MBILIICHHS, BJIaI€Th HAYYHONH TEPMUHOJIOTHUEH, KITFOUEBBIMHU
MOHATUSAMU U METOJAMU;

CTaBUTh U (POPMYIUpPOBATH COOCTBEHHBIC 3a/laud B 00Pa30BaTEIbHON JAEATEILHOCTH H
JKU3HEHHBIX CUTYaLMSIX;

BBISBIIATh IIPUYMHHO-CIICACTBEHHBIE CBSI3M W AKTYaJIU3MpOBaThb 3a7ady, BBIIBUIATh
TUIIOTE3Y €€ PEIICHMs], HAXOAUTh ApTyMEHTHI JJI JJOKA3aTelIbCTBA CBOUX YTBEPKICHUH, 3a71aBaTh
MapaMeTpbl U KPUTEPUU PEILICHUS,

AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJE€ pEUIeHUS 3aJaud pe3yJbTaTbl, KPUTUYECKU
OLICHUBAThH UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsM, OLIEHUBATH MPUOOPETEHHBIN OIBIT;

OCYIIECTBIISTH IIeJICHANPABICHHBIA MOUCK MEPEHOCa CPENCTB M CIIOCOOOB NIEHCTBHS B
npodeccCuoHaNbHYIO Cpeay;

YMETb MEPEHOCUTh 3HAHMSI B [IO3HABATEIbHYIO W  IPAKTUYECKyl0 o0jacTu
JKU3HEACSITEIbHOCTH;

YMETb UHTEIPUPOBATh 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJEH, Npeajararb OPUTMHAJIbHBIE MOAXOJbl U PEUICHUS, CTABUTh
po0JIeMBI U 3a/1a4M, JOMYyCKAIOUIUE aJbTEPHATUBHBIE PEIICHNUS.

3) padora ¢ nunopmaunmeii:

OPUEHTUPOBATHCS B PA3IMYHBIX MCTOYHMKAX MH(pOpMauu (TekcTe ydyeOHOro mocoowms,
HAyYHO-MIOMYJISIPHOM JUTEpaType, OMOJIOTUYECKUX CIIOBApsX M CHPABOYHMKAX, KOMIIBIOTEPHBIX
0azax mgaHHbIX, B MHTepHeTe), aHAIM3UPOBATh WHMOPMALUIO DPA3NUYHBIX BUIOB U (POpM
IPEJICTaBICHUSI, KPUTUYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYNBOCTD;

(dbopMyIMpOBaTh 3ampochl M NPUMEHATh pPa3IMYHbIE METOBI MPH TOUCKE U OTOOpe
Ouosiornueckoil nHpopMaIuu, He0OXOAMMOM JIJIsl BBITIOJIHEHUs Y4eOHBIX 33714,

MpHOOpPETaTh OMBIT HCMONb30BaHUS WH(OPMAIMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHH,
COBEpUIEHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOIb30BAHUSI PA3IUYHBIX IOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTHMAJbHYIO (OpPMY MpeAcCTaBIE€HUs OHUOJIOTHYECKOM
uH(popMaluu (cxemsl, rpaduKH, JUarpamMmbl, TAOIHIbI, PUCYHKH U IPYToe);

UCIOJIb30BAaTh HAYYHBIH S3bIK B KauyecTBE CpPEJCTBa HpU paboTe ¢ OMOIOTHYECKOM
uH(popMalel: MPUMEHITh XUMUYEeCKue, GU3NYECKue W MaTeMaTHYeCKHe 3HAaKW U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATypy, MCIIOIb30BaTh W IMPeoOpa3OBbIBATh 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISIHOCTH;

BIIAJICTh HABBIKAMU pACIO3HABaHWSI M 3aIluThl HHpOpMammu, WHOOPMAMOHHON
0€30MacHOCTH JTUYHOCTH.

OBJIaZIeHl/Ie yHl/[BepcaJIbelMl/[ KOMMyHl/lKaTI/IBHbIMI/I HeﬁCTBHHMH:

1) oO1mienue:

OCyHIeCTBJ'IﬂTI) KOMMYHI/IKaHI/II/I BO BCECX C(i)ean JKN3HU, aKTUBHO y‘—IaCTBOBaTI) B AHxaJIore
WIH JUCKYCCUU TIO CYIIECTBY OOCYKIaeMoil TeMbl (YMEHHUE 3aJaBaTh BOMPOCHI, BHICKA3bIBAThH
CY)KJCHHS OTHOCHTCIIGHO BBITIOJHEHHUS TIIpeJjlaraeMoi 3ajadd, YYHTBIBAaTh WMHTEPECHl U

/

COTJTACOBAHHOCTD MO3UIIUI APYTUX YIACTRHKOB HATIOTa WK THUCKYCCHH);
AOKYMBEIRERAMNAEMFanbabe cpejicTBa 0OLIEHMS, MOHMMATh 3HAYEHHE COLMAIBHBIX

3B TREHHQU IRBAOUGRHIseHns KolpIuKTHBIX cuTyanuii, yMeTh cMArdaTh KOHMIMKTHI U
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BIIQJICTh PA3IMYHBIMH CIIOCOOAMH OOINEHUS U B3aWMOJCHCTBHUS, TOHUMATh HaMEpEHUs
IPYTUX JIOACH, MPOSBIATh YBOXKUTEILHOE OTHOLICHHE K COOECeHUKY U B KOPPEKTHOH (hopme
(bOopMyITUPOBATH CBOM BO3PAKCHHUS;

pa3BEPHYTO M JIOTUYHO H3JaraTh CBOIO TOYKY 3PEHHUS C HCIOIb30BAHHEM S3BIKOBBIX
CPEJICTB.

2) coBMeCTHAsl 1eATeJIbHOCTD:

MMOHUMATh W UCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHON ¥ MHIAUBUIYATHHOW pabOTHI MPH
peleHn OMOIOTUYECKO MPoOIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh PUMEHEHHUS TPYIIIOBBIX
dhopM B3aUMOJICHCTBUSI PU PEIICHUHN YICOHOM 3a/1a4u;

BBIOMpATh TEMAaTUKY W METOJBI COBMECTHBIX JICUCTBUU C YYETOM OOIIUX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 WieHa KOJUICKTHBA;

MPUHUMATh 1I€JIM COBMECTHOW JI€ATENbHOCTH, OpPraHW30BbIBATH M KOOPIUHUPOBATH
JEUCTBUA 110 €€ TOCTUIKEHUIO: COCTABIIATH IUIAH IEUCTBUM, PACIIPENEIATh POJIU C YYETOM MHEHU I
YYaCTHUKOB, 00CYK/IaTh pe3yabTaThl COBMECTHOU PabOTHI;

OLICHUBATh KaueCTBO CBOETO BKJIA/JIa U KaXKIOTO YYaCTHUKA KOMaH/bl B OOIIUN pe3yabTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejjaraTh HOBbIE MPOEKTHI, OLICHUBATH UJEH C MO3UIMU HOBU3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYHIECTBJISATh IMO3UTUBHOE CTPATETMYECKOE IIOBEJCHUE B PA3IUYHbIX CUTYyalMsX,
MIPOSIBIISITH TBOPUECTBO U BOOOPaKEHHE, ObITh MHUIIMATHBHBIM.

OBi1aieHHe YHUBEPCAJIbHBIMH PEryJsATHBHBIMU JAEHCTBUAMM:

1) camoopranuszaunmsi:

HCIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS JUIS BBIABIECHUS MPOOJIEM M UX pELIeHUs B
KU3HEHHBIX M YUE€OHBIX CUTYalHsX;

BbIOMPATh HA OCHOBE OMOJIOTMYECKUX 3HAHUH IIeNIEBbIE U CMBICIOBBIE YCTAHOBKU B CBOUX
JIEUCTBUAX M IMOCTYNKAaxX MO OTHOIIEHUIO K KMBOW MPHUPOJIE, CBOEMY 3I0POBBIO M 3I0POBBIO
OKPYKaIOILHKX;

CaMOCTOSITENIbHO OCYILIECTBIISITh IMO3HABATEIbHYIO JESATEIbHOCTh, BBISBISATH MPOOJIEMBI,
CTaBUTh U (OPMYJIUPOBATH COOCTBEHHBIE 3a/Ja4l B 00pa30BATENbHOW JEATEIBHOCTH U
JKU3HEHHBIX CUTYaLMSIX;

CaMOCTOSITENILHO COCTAaBJISAITh [UIAH PELIeHUs TPOOJIEMbI C YIETOM UMEIOIINXCSI PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTEHUN;

JlaBaTh OLIEHKY HOBBIM CUTYalUsM;

paciupsaTh paMKH y4eOHOTro MpeAMeTa Ha OCHOBE JIMYHBIX NMPEATNOYTEHUN;

JieNaTh OCO3HAHHBIN BBIOOD, apIYMEHTUPOBATh €T0, OpaTh OTBETCTBEHHOCTD 32 PELICHHUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBATh (POPMUPOBAHUIO U TIPOSIBICHUIO IIUPOKON SPYIUIIMU B PA3HBIX 00JaCTAX
3HAHUU, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLIEHUBATh
COOTBETCTBUE PE3Yy/IbTATOB LENSIM;

BIIQ/IETh HABBIKAMU TIO3HABATENbHOMN pe(IeKCUU KaK OCO3ZHAHMS COBEPIIAEMBIX JACHCTBUIA
W MBICIIUTCIIBHBIX MTPOILECCOB, UX PE3YJIbLTATOB U OCHOBaHI/IfI, HUCIIOJB30BATh HpI/IéMBI pe(l)J'IGKCI/II/I
JUTSL OIIEHKU CUTYAI[H, BBIOOpAa BEPHOTO PEIICHHUS,

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PELICHHUS 110 UX CHIXKEHUIO;

/

CepTtudukat OE42607F1FE
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Bnageney KyHu Mana KOpbeBHa
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MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMINOKH;
pa3BUBaATh CIIOCOOHOCTh IOHUMATh MUP C MO3ULMH APYroro 4YeJ0BEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmerHsie pe3ynbTaThl ocBoeHus rnporpammbl COO o 6uonoruu Ha 6a30BOM YpOBHE
BKJIIOYAIOT creruduueckue st yaeOHoro npeamera «buosorusy HaydyHble 3HAHMS, YMEHUS U
CIOCO0bI JEHCTBUN o OCBOCHHIO, HMHTEpIPETALUU
U ipeo0pa30BaHUIO 3HAHUMN, BU/IbI JIESATEILHOCTH 10 MOJYYE€HUIO HOBOTO 3HAHUS U IPUMEHEHUIO
3HaHUU B Pa3NWYHBIX YYEOHBIX CUTYyallUsX, a TaKXKe B PEAJbHBIX >KU3HEHHBIX CUTYaAIUsX,
CBSI3aHHBIX ¢ Ouosiorueil. B mporpaMme npenMeTHble pe3yabTaThl MPEICTABICHBI 10O Tojam
00y4eHwusl.

IIpenmeTHble  pe3ynbTaTbl  OCBOEHHMs ydeOHoro mnpenmera «buonorus» ¢ 10
Kaacce NO0IKHBI OTPAKaTh:

c(OPMHPOBAHHOCTh 3HAHUH O MECTE U POJM OMOJOrMM B CHUCTEME HAy4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HaY4YHOTO MHUPOBO33PEHUs, O BKJIA/I€ POCCUICKHUX U 3apyOeXHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Oouonornu, PyHKIMOHAIBHOM TPaMOTHOCTH YEJIOBEKa IS PEIICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJEpKaHUE OMOJIOrMYECKMX TEPMUHOB U MOHATUN: KU3Hb, KIETKA,
opranusM, MeTa0ou3M (0OMEH BEIIECTB U MPEBPAIICHUE YHEPTUH ), TOMEOCTa3 (CaMOpETyIIsIus),
YPOBHEBas ~ OpraHu3alUsl  JKUBBIX  CHUCTEM, CaMOBOCHIpOM3BEAEHHE  (PEmpOoayKLus),
HACJIEICTBEHHOCTh, U3MEHYUBOCTb, POCT U PA3BUTHUE;

yMEHHUE u3jiaraTb OHOJIOTMYECKHE TEOpUM (KIETOYHAas, XPOMOCOMHas, MYyTallMOHHasi,
LEHTpajbHasl J0rMa MOJEKYyJIspHOM Ouonorun), 3akoHbl (I'. Menpens, T.Moprana, H.
W. BaBunosa) 1 yueHus (0 LEHTPaXx MHOT00Opa3us 1 MPOUCXOXKICHUS KyJIbTypHbIX pacTeHuil H.
W. BaBuiosa), onpenensTh TpaHUIbl MX TPUMEHUMOCTH K JKHBBIM CHCTEMaM;

YMEHHUE BJIQJIETh METOAAMU HAYYHOTO MO3HAHUs B OMOJOrMM: HAOIIOJICHUE U ONHCAaHUE
JKUBBIX CHCTEM, IIPOLIECCOB U SIBICHWUH, OpraHu3alus M MpOBEAEHHE OHOJIOrHYECKOro
DKCIIEPUMEHTA, BBIIBM)KEHNUE TMIIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKAY HCCIENYEMBIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYyYEHHBIX pEe3yJIbTaTOB, HCIIOJIb30BAHHBIX HAy4YHBIX MOHSATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBO/bI HA OCHOBAHUU TOJYYEHHBIX PE3YJIbTATOB;

YMEHHE BBLACIATh CYIIECTBEHHbIE NMPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U AYKApHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHa BEIECTB U
IPEBpALIeHHs] PHEPIUU B KIIETKE, (POTOCHHTE3a, IUIACTUYECKOIO0 M IHEPreTHUYecKoro oOMeHa,
XEMOCUHTE3a, MUTO3a, MEH03a, OIJIOJOTBOPEHMSI, PA3MHOKECHUS, NHANBUAYAIBHOIO Pa3BUTHUSA
opranu3ma (OHTOTEHE3);

YMEHHUE MPUMEHSATh MOJydeHHbIe 3HaHUS JUIs 00BSICHEHUS! OMOJIOTMUYECKUX MPOIIECCOB U
SIBIICHUH, 1151 IPUHATUS MIPAKTUUYECKUX PEIeHUI B TOBCETHEBHOM KU3HHU C LENbI0 O0ecieueHust
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/I0pPOBbSl OKPYXKAIOIIUX JIIOJIEH, COOMIONEHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKalolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKEHUN COBPEMEHHOW OMOJIOTMU M OMOTEXHOJOTHH Ul pallOHAIBLHOTIO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh »JIEMEHTapHble TIeHETUYEeCKHE 3aJauyd Ha MOHO- W JUTHOpHIHOE
CKpeIllMBaHME, CUEIUIEHHOE HAcJe0BaHNE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPELIMBaHUS
JUIsl IpE/ICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJIHATH JaOOPAaTOpHbIE U MpaKTUYeCKue paboThl, COOII0IAaTh MpaBuia MpH
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;
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YMEHHUE KPUTUYECKU OIEHUBATE U WHTEPIPETUPOBATh MHOOPMALUIO OMOJIOTHYECKOTO
COACPKIHNA,  BKIFQUALO HCGBI[OHa}AHBIe 3HAHWA W3 PA3IMYHBIX HCTOYHHKOB (CpEacTBa
RYMEHT O HMUCAH P (cp

8‘%\4%%” ﬂ O-TIONYJISIPHBIE MaTepUabl), STUUECKUE ACIIEKThl COBPEMEHHBIX
UCCJICJOBAaHUK B OMOJIOI MU, MEIUIIMHE, OMPTEXHOJIOTHH;




yMEHHE CO3/1aBaTh COOCTBEHHBIE IHCBMEHHBIE U YCTHBIE COOOIIEHHs, 0000mas
OMOJIOTHYECKYI0O HMH(POPMAIMI0 M3 HECKOJBKMX HMCTOYHHMKOB, TPaMOTHO HCIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.

[IpenMerHbie  pe3ynbTaThl OCBOEHHSA yueOHoro mpenmera «buonorus» ¢ 11
KJlacce NOJDKHBI OTPAXKaTh:

c(OpMUPOBAHHOCTh 3HAHUUA O MECTE W POJIM OMOJIOTUM B CUCTEME HAyYHOI'O 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHBI MHpa U
HAyYHOTO MUPOBO33pPEHUS, O BKJIAJI€ POCCUNUCKHUX U 3apYOEKHBIX YUEHBIX-OUOIOrOB B pa3BUTHE
O6uonornu, pyHKIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa I PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh CO/IepKaHre OMOIOTUYECKUX TEPMUHOB U MIOHSATHI: BUJ, OMMYJISIIIHS,
reHO(OH[, HBOJIOIMS, MABIKYIIHME CHIbl ((AKTOpPBI) SBOJIOLUH, MPHUCIIOCOOICHHOCTD
OpraHU3MOB, BHUJ000pa3OBaHUE, OSKOJOTHYECKHE (AKTOPbl, OSKOCHUCTEMa, MPOAYLEHTHI,
KOHCYMEHTBI, PeyIEHTHI, LIENH MUTaHUs, YKOJOrHYecKas mupaMua, ouoreoueHnos, onocgepa;

yMEHHME Wu3jiaraTh Ouojoruyeckue Teopuu (dBomtonmonHas Teopuss Y. [lapBuna,
CHHTETHYECKAasi TEOPHs HBOJIOIMH), 3aKOHBI M 3aKOHOMEPHOCTH (3apojblieBoro cxoncrtsa K.
M. boapa, uepenoBaHus TIaBHBIX HampaBleHUi u myrtei sBomonnu A. H. CeBepiioBa, yueHus o
ounoctepe B. U. BepHaackoro), onpeensTh TPaHUIIBI UX TPAMEHHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BIAJeTh METOJAMH HAy4YHOTO MO3HAHHS B OMOJOTHH: HAOIIOJACHUE U ONMUCAHHE
KHUBBIX CHCTEM, TIPOLIECCOB W SBJICHUH, OpraHu3alys H TPOBEICHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BBIABM)KCHHE THUIMOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIEIyeMbIMU
BEIMYMHAMH, OOBSCHEHHE TIIOJYUYCHHBIX PE3YJIbTAaTOB, HCIIOJIb30BAaHHBIX HAYYHBIX TMOHSTHIA,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUU TOJTYYEHHBIX PE3yJIbTATOB;

YMEHHUE BBIACIATH CYIIECTBEHHBIEC TPU3HAKH CTPOCHUSI OMOJIIOTUIECKUX OOBEKTOB: BUJIOB,
MOMYJSIIIMM, TPOAYIIEHTOB, KOHCYMEHTOB, PEAYIEHTOB, OHOTEOIEHO30B M JKOCHUCTEM,
0COOEHHOCTH  TIPOLIECCOB:  HACTEICTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPUCIIOCOOIEHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOIMYECKMX (DaKTOPOB Ha
OpTaHU3MBI, TIEPEHOCA BEIIECTB M TIOTOKA YHEPTUU B IKOCHCTEMAX, aHTPOTIOT€HHBIX N3MEHEHHI B
HKOCHUCTEMAaX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHMYECKHX LHUKJIOB B
ouocdepe;

YMEHHUE MPUMEHSATh MOJy4eHHbIE 3HaHUS JUIsl O0BSICHEHUS! OMOJIOTMUYECKUX MPOLIECCOB U
SIBIICHUH, JIJISl IPUHSTHS PAKTUYECKUX PEIICHUH B MOBCETHEBHOMN YKU3HHU C IIETBI0 00ECTICeYCHHUS
0€30IIaCHOCTH CBOETO 3[I0POBbS U 3/0POBbS OKPYXKAIOIUX JIOJeH, COOIOACHUS HOPM
TPaMOTHOTO TIOBEJICHHUSI B OKPYXAIOIIEH TNPUPOMHON cpeae, MOHMMaHUue HEOOXOIMMOCTH
UCIIOJIb30BaHUS JOCTHKEHUH COBPEMEHHOM ouonoruu Ui panroHaIbLHOTO
NPUPOIOTIOIB30BAHNS;

YMEHHUE pellaTh 3JeMEHTapHble OMOJIOTHYEeCKHe 3a/lauM, COCTaBIATh CXEMbI IepeHoca
BEIIECTB U SHEPTUU B 3KOcUcTeMax (I[eMH MUTaHUs);

YMEHHUE BBINOIHATH Ja0OpaTOpHbIE M MPAKTUYECKHE pabOThl, COONI0IATh MpaBUiIa MpU
paboTe ¢ yueOHBIM U JIabOpaTOPHBIM 000PYAOBAHUEM;

YMEHUE KPUTHUYECKH OIIEHHWBAaTh W HMHTEPIPETUPOBATh MH(POPMAILNIO OHOIOTHYECKOTO
COJIepKaHUsI, BKIIOYAOINIYIO0 TICEBIOHAYYHBIE 3HAHHS W3 PA3IMYHBIX HMCTOYHHKOB (CpeICTBa
MaccoBOW WH(OpPMALMK, HAyYHO-TOMYJSPHbIE MaTepualibl), paccMaTpuBaTh TIJI0OAIbHBIE
HKOJIOTHYECKHE TTPOOIEMBI COBPEMEHHOCTH, (DOPMHUPOBATH 110 OTHOIIEHUIO K HUIM COOCTBEHHYIO
MO3HILIUIO;

yMEHHE CcO3/7aBaTh COOCTBEHHBbIC THMCHMEHHBIE U YCTHBIE COOOIIEeHUs, 00001Iast
Ouonornyeckyro HMHGOpPMALMI0O M3 HECKOJbKMX HCTOYHHUKOB, TPAaMOTHO HCIOJIb30BaTh
MOHSTUIMHBIN anmapar 6MoJI0TH

/
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OOKYMEHT NognMCAH
3JIEKTPOHHOW NMOAMUCHIO
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TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
No HaumenoBanue pa3zenoB 1 TeM IPOrpaMMBbI KomnnuectBo yacos OnekTpoHHbIe (U poBbIE) 00pa3oBaTEIbHBIE
n/n Beero|  KourtpombHbie [IpaKkTHUeCKHE pecyperl
paboThI paboThI
1 buonorus kak Hayka 2 0.5 bubnuoteka LIOK https://m.edsoo.ru/7f41¢292
2 JKuBble CUCTEMBI U X OpraHu3aIus 1 bu6numoteka LIOK https://m.edsoo.ru/7t41¢292
3 XHUMHYECKUH COCTAB U CTPOEHUE KIIETKU 8 1 bubnmnoreka LHOK https://m.edsoo.ru/7f41¢292
4 JKusHenesaTeIbHOCTh KICTKH 6 bu6nunoteka IIOK https://m.edsoo.ru/7f41¢292
5 Pa3smHOXeHue 1 HHAMBUAYAIbHOE pa3BUTHE 5 1 Bu6muoteka LIOK https://m.edsoo.ru/7f41¢292
OpraHU3MOB
6 HacnenctBeHHOCTh U UBMEHUUBOCTh 8 1.5 bubmuoreka IIOK https://m.edsoo.ru/7f41¢292
OpraHU3MOB
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnuoreka I{OK https://m.edsoo.ru/7f41¢292
OMOTEXHOJIOTHHI
8 PeszepBHoe Bpemst 1 bubnuoreka IIOK https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4
[MPOTPAMME

/

o

o
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JNOKYMEHT NOAMNUCAH
3NEKTPOHHOM NOAMUCHIO



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

No HaumeHnoBanue pa3aenoB u TeM KonuuecTtBo yacos OnekTpoHHbIe (1 poBbIe) 00pa30BaTEIbHBIE
n/n IpOrpaMMbl Beero|  KourponbHble IIpakTuueckue pecypceel
paboThI paboTbI
1 DBOIOIIMOHHAST OMOJIOTHS 9 1 bubmuotexa LHOK https://m.edsoo.ru/7f41cc74
2 Bo3HMKHOBEHUE U pa3BUTHE KU3HU HA 9 0.5 bubnuoreka L{OK https://m.edsoo.ru/7f41cc74
3emie

3 Opranu3Mbl 1 OKpyKarolas cpeaa 5 1 bubmuotexa LHOK https://m.edsoo.ru/7f41cc74
4 Coo01ecTBa v SKOJOTUUECKUE CUCTEMBI 9 bubnuoteka LHOK https://m.edsoo.ru/7f41cc74
5 PeszepBHoOe Bpemst 2 bubnuotexa LHOK https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 2.5
[MPOTPAMME

/

o

OOKYMEHT NMOoANMUCAH

3NEKTPOHHOM NOAMUCHIO
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https://m.edsoo.ru/7f41cc74
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https://m.edsoo.ru/7f41cc74

/

JOKYMEHT NOAMNUCAH
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ITPOBEPAEMBIE

TPEBOBAHUSA K PE3YJIBTATAM OCBOEHUSI OCHOBHOM

OBPA30BATEJIbHOM ITPOT'PAMMBI

10 KJIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble nMpeaAMeTHBIE Pe3YJIbTATHI OCBOEHHSI OCHOBHOI
00pa3oBaTeIbHOI MPOrpaMMBbI CpeIHEro oo1ero oopa3oBaHus

ChopMupoBaHHOCTb 3HaHUI 0 MECTe U pOJIU OMOJOTMH B CUCTEME HAyYHOT'O 3HAHUS
€CTeCTBEHHBIX HAyK, B (DOPMHUPOBAaHMHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTUHbI MUPA U HAYYHOTO MUPOBO33PEHUS; O BKIAJAE POCCUMCKUX M 3apyOeKHBIX
yu€HBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIEHOW TPAaMOTHOCTH YEJIOBEKA
JUIs peLIEHUs )KU3HEHHBIX 33184

YMeHue packpbIBaTh COJEp)KaHHE OMONIOTMYECKMX TEPMMHOB M HMOHSATHM: KHU3Hb,
KJIETKa, OpraHu3M; MeTabonu3M (OOMEH BEIIEeCTB U IPEBpALECHUE 3HEPIUH),
romeoctad  (camMoOperyisiusi), ypOBHEBas  OpraHM3alus O KUBBIX  CHCTEM,
CaMOBOCIIPOU3BEIEHNE (PEMPOIYKIIHS), HACIEICTBEHHOCTh, U3MEHUUBOCTh, POCT U
pa3BUTHE

YMmenne wznaraTh  OWoNOTHMYECKHME  Teopud  (KJIETOYHas, XpOMOCOMHas,
MyTtanuoHHas), 3akoHbl (I'. Mengens, T. Moprana, H.. BaBunosa) u yuenus (o
LIEHTPax MHOro00pa3us U MPOUCXOXKICHUS KyIbTypHBIX pacTenuit H.M. Basuiosa),
OIIpeJIeNIATh TPaHMLIbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHue BIageTh METOJaMH HAay4YHOTO IO3HaHUs B Owojoruu (HAOMIOACHUE U
OMMCAHUE MUBBIX CUCTEM, MPOILIECCOB M SIBJICHUH; OpraHu3anusi U IPOBEJCHUE
OMOJIOTUUECKOTO IKCIIEPUMEHTA, BBIIBUKEHUE TUIIOTE3bI; BBISIBJICHUE 3aBUCUMOCTH
MEXAYy HCCIeAyeMbIMH BEeIWYHMHAMH, OOBSCHEHUE TOJIYYCHHBIX pE3yJIbTaTOB,
WCTIOJIb30BAaHHBIX HAYYHBIX TTOHATHH, TEOPHI U 3aKOHOB; YMEHHE JIeaTh BHIBOJIBI HA
OCHOBaHUU MOJTYYEHHBIX PE3YIHTATOB)

YMeHHE BBIICNATh CYIIECTBEHHBIC TNPU3HAKH BHPYCOB, KIETOK IPOKAPHOT H
OYKapuoT, OJHOKJIICTOUYHBIX W MHOTI'OKJICTOYHBIX OpPTraHHU3MOB, OCO6eHHOCTI/I
MPOIIECCOB OOMEHa BEINECTB W IMPEBpAIllCHUS DHEPIUU B KJIETKE, (OTOCHHTE3A,
IUTACTHYECKOTO W DHEPreTHYEeCKOro oOMeHa, XEMOCHHTE3a, MHTO3a, Meio3a,
OILJIOJIOTBOPEHMSI,  Pa3MHOXKCHHUS, HWHIUBUIAYAILHOTO  Ppa3BUTHS  OpraHu3Ma
(oHTOTCHE3)

YMeHHe TpPUMEHATh IMOJyYeHHblE 3HAHUS Ui OOBACHEHHS OHOJOTHYECKUX
MPOLIECCOB W SIBICHUW, JJI NPUHATHS MPAKTHYECKUX PEIICHWH B MOBCEIHEBHOMN
KHU3HM B Iensax oOecreyeHHs O€30MacHOCTH CBOETO 370pPOBbS M 3JI0POBbS
OKpY’KalOIIKX JIFOJEH, COONI0IEHHsI HOPM T'PaMOTHOTO MOBEJCHUS B OKpPYKarOLIeH
NPUPOJHON cpele; MOHMMaHHE HEOOXOIMMOCTH HCIOJIb30BAHUS JOCTHXKEHUH
COBPEMEHHOMN ouonoruu 51 OHOTEXHOIOT Uil JUTS palMOHAIBHOTO

/
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IINDUNOTOHNONERORBAHIG
] il W]

OOKYM

BNEKTP

EWH&D,PWII@EPI aJeMeHTapHbIe TEHETUYECKUE 3a/Jaud Ha MOHO- M JUTHOPHIHOE
H BB HE CHIIIeHHOE HaCIIe/0BAHNE; COCTABIATh CXEMbl MOHOTHOPUIHOTO
CKpENTUBAHUSI JIJIsl TIPEICKA3aHsl HACIeIOBAHUS MPU3HAKOB Y OPraHN3MOB
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Kon
NpoBePsSIEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHero 001ero o0pa3oBanusi

VYMeHHUe BBIMOJIHATH Ja00paTOPHbIC U MPAKTUYECKUE paboThl, COOIOAATh MPaBUiIa
pu paboTe ¢ y4eOHBIM U 1a00paTOPHBIM 000PYIOBAHHEM

Ymenue KPUTHYECKH OLICHUBATh U UHTEPIIPETUPOBATD uH(pOpMaIHIO
OMOJIOTMYECKOTO  COJACPIKAHMSI, BKJIIOYAIONIYI0 TICEBJOHAYYHBIC 3HAHUS U3
paznuuHbix ucToyHHMKOB (CMU, HaydHO-mOmyJsipHbIE MaTepualbl); STUYECKUE
ACTICKTBI COBPEMEHHBIX UCCIICIOBAaHUI B OMOJIOTUH, METUIIUHE, OMOTEXHOJIOTUN

10

YMeHue coznaBaTh COOCTBEHHBbIE MUCHbMEHHBIE M YCTHBIE COOOIIEHUS, 00001as
OMOJOTMYecKyl0  WH(OpPMAMIO W3  HECKOJNbKMX  HCTOYHHKOB, T'PAMOTHO
MCIOJIb30BaTh MOHIATUIHBIN anmnapar OMoI0oruu

11 KJIACC

Kon
NMPOBEPSAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeIHEro 001ero odpa3soBaHusi

CdopmupoBaHHOCTH 3HaHUIM O MECTE U POJIM OMOJIOTUU B CUCTEME HAYYHOI'O 3HAHUS
€CTeCTBEHHbIX HayK, B (DOPMHPOBAHHU COBPEMEHHOH €CTECTBEHHO-HAY4YHOM
KapTUHBI MUpa U HAyYHOTO MHPOBO33PEHMS; O BKJIAJIE POCCUMCKUX U 3apyOeKHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJIOTHH; (PYHKIIMOHAIBHON TPAMOTHOCTH YelloBeKa
JUISL pellieHus )KU3HEHHBIX 3aa4

YMeHue packpbIBaTh COJAEp)KaHUE OHOJIOrMYECKMX TEPMHUHOB M IOHATHH: BT,
MOMYJISIIMS, TE€HOPOH[, 53BOJIOLUSA, MABIXKYIIHE CUiIbl ((aKTopbl) 3BOJIOLUH,
IPUCIIOCOOJIEHHOCTh OPraHU3MOB, BHUI000pa30BaHUE, 3KOJOTHMUYECKUe (HaKTOpHI,
9KOCUCTEMA, MPOIYLIEHThI, KOHCYMEHTBI, peyLIEHTHI, IIETIH MUTAHUs, SKOJIOTHUecKast
nupamuia, buoreoueHos, buocdepa

YMeHnue  uznaratb ~ OMOJNOTMYECKHE  TEOpUHM  (DBOJIOIMOHHAS  TEOpHUs
Y. JapBuHa, CHHTETHYECKas TEOpPHUS OHBOJIOLMHU), 3aKOHbl U 3aKOHOMEPHOCTH
(3apogsimeBoro cxonctBa K.M. bapa, yepeoBanus r1aBHBIX HANPABICHUI U MTyTeH
somtoniuu A.H. CeBeprioBa, yuenust o 6uocepe B.M. Bepnaackoro), onpeaensits
TPaHUIBI UX PUMEHUMOCTH K KUBBIM CHCTEMaM

YMeHne BIageTh METOJaMH HAay4YHOTO IMO3HaHUs B Owojoruu (HAOMIOACHHUE H
OTHMCAaHUE KUBBIX CUCTEM, MPOIIECCOB U SIBJICHUI; OpraHu3alus U MPOBeaeHIe O1o-
JIOTUYECKOTO DJKCIMEPUMEHTA, BBIIBHKECHUE THIOTE3bI, BBISIBJICHUE 3aBUCUMOCTH
MEXIYy WCCIeAyEeMbIMH BEIUYMHAMH, OOBSCHEHHE IOJYYCHHBIX pPe3yIbTaToB,
WCTIOTb30BaHHBIX HAYYHBIX TIOHITHH, TEOPHI M 3aKOHOB; YMEHHE JIeIaTh BBIBOJIBI HA
OCHOBAHMUU MOJIYYEHHBIX PE3YyJIbTATOB)

YMeHme BBIACIIATh CYHIECCTBECHHBIC MMPHU3HAKN CTPOCHUSA OMOJIOTMYECKHX OOBEKTOB:

/

CepTtudurkat OE4Z60/FIFEC395AZE3COFFB/CIBEOFZ
HencteuTtenex ¢ 05.02.2026 no 01.05.2027
Bnageney KyHu Mana KOpbeBHa

-

O

5 NOKYM

OJIEKTP

BHAOB, RO HPOAYHEHTOB, KOHCYMEHTOB, PEIYLICHTOB, OMOTeO1IEeHO30B U
éﬁ?cﬁE)TﬁHM@CA’lquHOCTH HPOIECCOB HACIEACTBCHHOW W3MEHYMBOCTH, €CTECTBEH-
Hi98% ﬁ@ﬁ)ﬁ%0§@006pa3OB AHWSA, TPUCIIOCOOJICHHOCTH OPraHu3MOB, JeHCTBUS
HKOJIOTHYECKUX (haKTOPOB Ha| OPraHM3MBI, TIEPEHOCA BEIIECTB M MOTOKA YHEPTHH B




Kon
NpoBePsSIEMOro

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

pe3yJabTara

9KOCUCTEMAX, AaHTPOIIOICHHBIX M3MEHEHHI B DKOCHCTEMaxX CBOCH MCCTHOCTH, KPYTO-
BOpOTa BCHICCTB U OHMOreOXNMHUYECKHX OUKJIOB B 6I/IOC(1)epe

YMeHHe MNpUMEHATh IOJyYEHHbIE 3HAHUS Il OOBACHEHHS OHOJOrHYECKUX
IIPOLIECCOB U SBJICHUM, I NPUHATUSA NPAKTUYECKUX DPEIICHUM B IOBCEAHEBHOMN
KHU3HM B LEIIX oOecredeHuss 0e30IaCHOCTH CBOETO 3/I0POBbsSl U 3[0POBbS OKpY-
KAIOUIUX JIIO/IeH, COOJNIIOZCHUS HOPM TI'PAMOTHOTO IIOBEIEHHMS B OKpYXKaoLeh
IIPUPOJHON cpene; NOHMMAaHME HEOOXOAUMOCTH HCIIOJIb30BaHUS JOCTUKEHUM
COBPEMEHHOM OMOJIOTUH /17151 pallMOHAJILHOIO IPUPOAONOIb30BAHNUS

YMeHue pematb 3J€MEHTapHble OHOJIOIMYEeCKHE 3aJaud, COCTaBJIATh CXEMBI
IIEpEeHOCca BEILIECTB U SHEPTHH B dKOcUCTEMaX (11U MUTaHUS)

YMeHue BBINONHATH Ja00paTOpHbIE U MPaKTUUYECKHe paboThl, COOMIOAATh MpaBUiIa
1pu paboTe ¢ yd4eOHBIM U JaOOpaTOPHBIM 000PYJ0BAaHUEM

Ymenue KPUTHYECKH OLICHUBATh U UHTEPIIPETUPOBATh uH(pOpMaIIHIO
OMOJIOTUYECKOTO  COACp)KAaHUS, BKJIIOYAIOUIYIO IICEBIOHAYYHbIE 3HAHHUA W3
9 pasnnuHbix ucToyHukoB (CMU, HayuHO-TIONysipHBbIE MaTEepPHAIIbl); pacCMaTPUBATh
r7100aNbHBIE  SKOJIOTUYECKHE MPOOJIEeMBl COBPEMEHHOCTH, (OPMHPOBATH IO
OTHONICHUIO K HUM COOCTBEHHYIO MO3UIIHIO

YMeHue cosnaBaTh COOCTBEHHBbIE MHCHbMEHHBIE M YCTHBIE COOOICHUS, 0000IIas
10 OMOJIOTMYeCKYl0  WH(OPMAMIO W3  HECKOJBKHX  HCTOYHHKOB, T'PAMOTHO
MCIOJIb30BaTh MOHATUWHBIN amnmapar OMoIoTuu

ITPOBEPAEMBIE DJIEMEHTbBI COAEPKAHUSA

10 KJTIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
1 buoinorus kak Hayka
buonorus — Hayka o sxuBoit npupoze. Ponb Ouosnoruu B GopMHUpOBaHUN COBPEMEHHOI Hay4YHOM
11 KapTuHbBI Mupa. CucteMa OMOJIOTHUYECKUX HAYK
10 Metoapl MO3HAHUS >KUBOM MpHPOJbl (HaOMIONEHUE, SKCIEPUMEHT, ONHCAaHHE, U3MEPEHHE,
KJaccu(uKanmsi, MOJEIMPOBAHNE, CTATUCTHYECKAss 00pab0TKa JaHHBIX)
2 JKuBble cUCTEMBI U X OpraHu3aLus
JKuBble cucreMsl (6MOCHCTEMBI) KaK MpeAMeET u3yueHus 6uonoruu. CBoiicTBa OMOCHCTEM U UX
21 pa3zHooOpaszue
29 YpoBHU Opranu3aniy OMOCUCTEM: MOJIEKYISIPHO-T€HETHUECKUH, KJIETOUHBINA, OpraHU3MEHHBIH,
’ MONYJISIIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OMOC(EepHBIT
3 XVMMHUYECKUI COCTaB U CTPOCHUE KIIETKU
XVUMUYECKUH COCTaB KJIETKH. XMMHYECKUE AJIEMEHTBhI: MaKpOIJIEMEHTbI, MUKPO3JIEMEHTHI.
3.1 Bona u muHepanbHble BemiecTBa. DYHKIMM BOABI M MHUHEPAIbHBIX BEIIECTB B KIIETKE.
[Tonnepxanue ocMOTHYECKOro OajaHca
benku. CocraB U cTpoeHHE OENKOB. AMHHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHUMbIe U
é 3aMCHUMbBIC AMHHOKHCIIOTEL. AMHHORMCIOTHBIH COCTaB. YpoBHU CTPYKTYphl OEIKOBOM
0 32 MXMIE{" @M%f"ﬁToquHaﬂ, TpeTUYHAass U YETBEPTUYHAS CTPYKTypa). XUMHUYECKUE
INEKTEQHBON SR OSHIMGRI R ckue byHKIMHA OETTKOB.
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Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

®epmeHThl — Ouojorudyeckne Kartanusatopbl. CTtpoeHue ¢(epmeHTa: aKTUBHBIA IICHTD,
cyOctpatHas cnenuduunocts. Kodepmentsl. Butamunbpl. Otanuus  (epMeHTOB  OT
HEOPraHMYECKUX KaTaJIN3aTOPOB

3.3

VYrneBoasl: MOHOcCaxapuabl (TJIIOKO3a, pubo3a W Ae30Kcupubo3a), aucaxapuisl (caxaposa,
JIaKTO3a) M TMOJMcaxapuibl (Kpaxmall, TIUKOTeH, Ieioio3a). buonoruueckue QyHKIMN
YIJIEBOJOB.

Jlunuael: Tpuraunepuasl, crepouasl, Gochonunuasl. ['uapodunsHo-ruapodoOHbIE CBOMCTBA.
buonornueckne Qynkuuu nunuaoB. CpaBHEHHE YIIIEBOAOB, OCJIKOB W JIMIHIOB Kak
VMCTOYHHKOB SHEPTUU

3.4

Hykneunosbie kucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCIIOT.
Ctpoenue u ¢pyukimu JJHK. Ctpoenue un pynkuuu PHK. AT®: crpoenne u pyHkimu

3.5

]_[I/ITOJ'IOI‘I/ISI — HayKa O KJICTKC. Kierounas TCOpHU:. MeTtob1 N3YUCHUA KIICTOK

3.6

Knerka xak nenoctHas >xkuBas cucrema. OOmiye NMpU3HAKU KIETOK: 3aMKHYTasl HapysKHas
memOpana, mosiekynbl JIHK kak reHeTnueckuil anmapar, CuCTeMa CUHTE3a OeJka

3.7

Tunel  KIETOK: d3yKapuoTHyeckas M INpokapuoTudeckas. (OcoOEHHOCTH  CTpOEHUs
npokapuoTuyeckoi kieTku. Kierounas creHka Oakrepuil. CTpoeHHE 3YKapHOTHUECKOM
kjeTki. OCHOBHBIC OTIMYHS PACTUTEILHON, )KUBOTHOM U TPUOHOM KIIETKH

3.8

[ToBEpXHOCTHBIE CTPYKTYphl KJIETOK — KICTOYHAs CTEHKA, TJIMKOKAIMKC, WX (DyHKIHH.
[Tnasmaruveckass meMOpana, e€ cBoidcTBa W (yHKIuH. l[lurommazmMa uW €€ OpraHOHIBL.
OpnomeMOpaHHBIE OpraHOUABI KIETKU: dHAomIazMaTrueckas cetb (JI1C), anmapar ["onbmxu,
JIN30COMBI. HOHyaBTOHOMHBIe OpPraHoOMnAbI KIICTKW: MUTOXOHAPUH, TIJIACTHU/BI. HpOI/ICXO)KIIGHI/Ie
MUTOXOHAPUI W Tiactua. Bunel mnactun. HememOpaHHbIE OpraHouIbl KJIETKU: PUOOCOMBI,
KJICTOYHBIN LIEHTP, PECHUYKH, )KT'YTUKH. DYHKIIMU OPraHOMIOB KJIETKU. BKiItoueHus

3.9

Anpo — perynsaTopHblii 1eHTp kieTku. CTpoeHue siapa: siiepHas 000J0YKa, KapuoIlulazMma,
XPOMATHUH, SIPbIIIKO. XPOMOCOMBI

3.10

TpaHCHOpPT BELIECTB B KJIETKE

)KI/IBHCHGHTGHI)HOCTI) KIJIIETKH

4.1

OOMmeH BemiecTB, UM META00IM3M. ACCUMMIALMS (TJIACTUYECKUA OOMEH) M JAUCCUMMIIALUS
(oHepreTuyeckuii oOMeH) — JIB€ CTOPOHBI €IMHOro Iporecca mMeradonusma. Tumbl oOMeHa
BEILIECTB: aBTOTPOGHBIN U reTepoTpOQHBIH.
Poib hepMeHTOB B 0OMEHE BEIIECTB M MTPEBPAIIEHUH YHEPTHH B KIIETKE

4.2

doTtocuHTE3. CseroBas u TEMHOBAsI ¢azbl dorocunTesza. Peakiuun
¢dorocunTe3a. DPPeKTUBHOCTh (poTOCHHTE3a. 3HaUeHUe (HOTOCHHTE3a JUIsl )KU3HU Ha 3emiie.
BnusiHue ycnoBuil cpenpl Ha (OTOCHMHTE3 M CHOCOOBI MOBBIIIEHHUS €ro MPOJYKTUBHOCTU Y
KYJIBTYPHBIX PACTEHHH.

XeMocHHTe3. XeMOCHHTE3UpYIoNHe 0akTepry. 3HaueHue XeMOCHHTE3a JUIsl )KU3HU Ha 3eMie

43

DHepreTUYecKnii 0OMEH B KJIeTKe. PaciiernieHue BemecTB, BBIIECIEHNE H aKKyMYJUPOBAaHUE
SHEPIUU B KIJIETKE. DTalbl SHEpreTudeckoro oomeHa. ['nukomus. bpoxeHue u ero BUABL
Kucnoponnoe okucineHue, Wil KJIETOYHOE JbIxaHue. D(OPEKTUBHOCTH SHEPreTHYECKOrO
oOMeHa

4.4

Peakuuu matpuunoro cuntesa. ['enernyeckas nnpopmanus u JJHK. Peanuzanus renernaeckoit
uHpoOpMalUu B KiIeTKe. ['eHeTnyeckuii Koa U ero cBoiicTBa. TpaHCKpHUILUS — MaTPUYHBIHN

/

O

craTes PHK - Tpancmmmr —6wmocnaTs3 6enka. Koguposanue amunokucnor. Pons pubocom B

TIORYMEMTORTENUCAH

e
J

JTHRCTIPOMHDN GARBNBEION — Bupyehl. Vctopus otkpbitus BupycoB (J[.M. MiBanoBCKHIA).

4.5

cAoQ
7
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Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

YKUBOTHBIX M YeJIOBEKa, BhI3bIBa€MbIC BUpycamu. Bupyc ummyHonedunura yenoseka (BUY) —
Bo3Oyautens CITN la. IIpodumakTika pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUI

Pasmuoxenne u HHIWBUAYAJIbHOC PA3BUTUC OPIraHU3MOB

5.1

Kierounslii 1WKIJI, WM >KU3HEHHBIM LMK KiIeTkd. WHTepdaza m mwurtos. IIpormeccsl,
npoTekaromue B uHTepdasze. Permmkamms — peakius matpuunoro cuareza JJHK. Crpoenue
XpoMocoM. XpOMOCOMHBIM Ha0Op — KapHOTHII. JIUIUTOMAHBIA U TaIUTIOMAHBIA XPOMOCOMHBIC
HaOopbl. XpoMaTuabl. LluTonornueckne 0OCHOBBI Pa3MHOKEHUS U MHAMBUIYAJIbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenue knetkn — muto3. Ctaguu muto3a. [Iponecchl, mpoucXoasiire Ha pa3HbIX CTaIUSIX
MHUTO3a. bBUOIOrnyecKum CMBICII MUTO3a

5.2

CDOpMBI Pa3MHOXCHHA OPraHU3MOB! 0ecroyIoe U IOJIOBOE. Bujsl 0ecIoJoro Pa3MHOXKCHHUA:
JACJIICHHUEC HAABOC, IMTOYKOBAHUC OJHO- U MHOI'OKJICTOYHBIX, CHOp006pa3OBaHI/I€, BE€r€TaTuBHOC
Pa3MHOXKCHHC. I/ICKYCCTBGHHoe KJIOHUPOBAHUC OPIraHU3MOB, €T0 3HAYCHUC IJIA CCIICKIIMHU

53

ITonoBoe Pa3MHOKCHUE, CI'0 OTIINYHA OT 0ecroIoro.

Meiio3. Craguu wmeiioza. [lpomeccsl, mpoucxomsnme Ha craausx wmeio3a. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonornyeckuit cMpIc U 3HaUYeHHE Mel03a

54

['ameTorenes — mporecc 0Opa3oBaHUsl TOJOBBIX KJIETOK Y JKUBOTHBIX. [lOJIOBBIC JKee3bl:
CECMCHHHUKHU U ANYHUKU. O6pa303aHHe " PAa3sBUTHUC MOJIOBBIX KJIIETOK — raMeT (CHCpMaTO?,OI/II[,
SUIEKIeTKa) — crepMaroreHe3 W ooreHe3. (OCOOCHHOCTH CTPOSHHS SHICKICTOK |
cniepmato3onioB. OmionorBopenue. [lapreHorenes

5.5

WNunuBuayansHoe pa3BUTHE (OHTOTEHE3). OMOpHOHANbHOE pa3BUTHE (IMOpHOreHe3). DTallbl
SMOPHOHAILHOTO Pa3BUTHSl Yy T[O3BOHOYHBIX JKHBOTHBIX: JPOOJICHHWE, TacTpyJIsIus,
opranoreses. [ToctamOproHanbHOE pa3BuTHE. THIIBI TOCTIMOPHUOHAIBHOTO PA3BUTHS: IPAMOE,
HenpsiMoe (JMYMHOYHOE). BriusiHue cpenbl Ha pa3BUTHE OPraHU3MOB; (AKTOpPHI, CIIOCOOHBIE
BBI3BIBAaTh BPOXKJEHHBIE YPOJICTBA.

Poct u passBurne pacteHuil. OHTOreHe3 LIBETKOBOI'O PACTEHMS: CTPOCHHME CEMEHM, CTAaIUU
pa3BUTHS

HacnencTBeHHOCTh M U3MEHUYHUBOCTD OpraHnu3MOB

6.1

[Tpenmer u 3aaun reHeTUkU. Vicropust pa3BuTHs reHeTUKU. BKitag poccuiickux 1 3apy0eKHBIX
yU4€HBIX B Pa3BUTHE T€HETUKH. MeTo/ibl FeHeTUKU (TMOPUI0IOTHUECKUH, IUTOr€HEeTHUECKHi,
MOJIEKYJISIpHO-TeHeTHUecKHif). OCHOBHBbIE T€HETUYECKUE MOHATUSA. [ eHeThuecKass CUMBOJIMKA,
UCIIOJIb3yEMasl B CXEMaX CKpEIMBaHUN

6.2

3aKOHOMEPHOCTH HACJIeIOBAaHUS MTPU3HAKOB, ycTaHOBIeHHbBIE . Mennenem. MoHornbpumanoe
CKpelIMBaHMe. 3aKOH eJuHooOpa3us TruOpuaoB  MepBoro  mokosneHus. [IpaBumiio
JTOMUHUPOBaHUA. 3aKOH paclleryieHus Npu3HakoB. ['mmore3a umcroTel ramer. [lomHoe m
HEIOJIHOE JOMUHUPOBAHMUE.

JurubpunHoe CKpelMBaHHe. 3aKOH HE3aBUCHMOTO HacJieIOBaHUS mMpu3HakoB. Lluto-
TEHETUYECKUE OCHOBBI JUTHOPUIHOTO CKpEUIMBaHMs. AHAIM3UPYIOIIEe CKPEIUBAHHE.
Vcnonp30BaHre aHAIM3UPYIOIIETO CKPEIIMBAHMS JIJIS ONIPEIeTICHHs] TEHOTUIIA 0COOU

CueruieHHOE HacleqoBaHue nmpusHakoB. Paborta T. Moprana 1o crernjieHHOMY HacJIeI0BaHUIO

/
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Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

[eHetnka moja. XpOMOCOMHOE OIpPEACICHUE TOa. AYTOCOMBI M TIOJIOBBIE XPOMOCOMBI.
['omoraMeTHble W TreTeporamMeTHbIe OpraHu3Mbl. HaciempoBaHMe MPU3HAKOB, CIICTIIICHHBIX C
HI0JIOM

6.4

M3meHunBOCTh. BBl M3MEHYMBOCTHU: HEHACIEACTBEHHAs U HAaclIeIACTBEHHasd. Poib cpensl B
HEHACJIEICTBEHHOM W3MEHYMBOCTU. XapaKTepUCTUKA MOANU(DUKAIUOHHOW H3MEHYHBOCTH.
Bapuanvonsslii psa u BapuanroHHas kpusas. Hopma peakunu npusHaka. KonnuectseHHble U
Ka4yeCTBEHHbIE MPU3HAKU M UX HOpMa peakiuy. CBoiicTBa MOAM(PHUKAIIMOHHON U3MEHUUBOCTH

6.5

HacnencrBennas, WiaM TE€HOTHIIMYECKAs, H3MEHUYMBOCTh. KoOMOMHATHBHAS H3MEHYHUBOCTD.
Meiio3 u TOJOBOM Tpolecc — OCHOBA KOMOWHATHMBHOM HM3MEHUMBOCTH. MyTalmoHHas
U3MEHUYMBOCTh. Kitaccuukamusi MyTanuii: TeHHbIE XPOMOCOMHBIC, T€HOMHBIE. YacToTa u
NPUYMHBL MyTaluii. MyTrareHHbIe (PaKTOPbl. 3aKOH TOMOJIOTUYECKUX PAIOB B HACIEACTBEHHON
nm3menunBocty H.U. BaBuinoBa

6.6

I'eneTuka YyelIoBeKa. Kapuotun YeJIOBEKA. OcHoBHbBIC METOIbI TCHETUKHU
YeJI0OBEKA: IT'eHCAIOTHICCKHIA, OJIM3HEIIOBBIH, IIUTOrCHETHYCCKHI, OMOXUMHYCCKUH,
MOJIEKYJIIpHO-TeHeTUUeCcKuil. COBpPEMEHHOE ONpENEJICHUE TIEHOTHUIA: IOJHOI€HOMHOE
CEKBCHUpPOBaHWE, T€HOTHUNUPOBaHHWE, B TOM uucie ¢ nomombio [I[[P-anamusza. Hacnen-
CTBCHHBIC 3a00JieBaHUS YEJIOBEKA: TICHHBIC OOJC3HH, OOJIE3HH C HACIEACTBCHHOM
MPEAPACIIONOKEHHOCTHIO0, XPOMOCOMHEBIE 0oJie3HU. COMAaTUUECKHE U TeHEPaTUBHBIE MyTaIlUH.
[TpuHIIUIIBI 310pOBOTO 00pa3a KU3HU, TMATHOCTUKH, MPOPUIAKTHKH M JICUCHUS T€HETUYSCKUX
Oosne3Hell. MeIuKo-reHeTHYECKOe KOHCYJIbTUPOBAaHUE. 3HAUEHUE MEIUIIMHCKOM T€HETHKHU B
MPEAOTBPAIIEHUH U JICUCHUH I'€HETHYCCKUX 3a00JICBaHUH YeToOBeKa

Cenekiust opranu3mMoB. OCHOBBI OMOTEXHOJIOTHH

7.1

Cenexkuns Kak Hayka M IIpoLEecC. 3apOXKIEHUE CENEeKUMHM W aomecTukanus. Yuyenue H.M.
BaBuwiioBa 0 1eHTpax NPOMCXOXAECHHS M MHOrooOpasus KyJbTypHBIX pacTeHuid. LleHTpbl
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, Oopoja, ITaMM

7.2

CoBpeMeHHbIE METOJbI CeNeKIUU. MaccoBbIi W WHIAMBUAYAIBbHBIH OTOOpPHI B CENEKLUU
pacteHuii 1 KUBOTHBIX. OIIeHKa SKcTephepa. biin3kopoacTBEHHOE CKpelMBaHNE — HMHOPHUINHT.
Uucrtass nuHusa. CkpemmBaHuE YHCTBIX JUHUN. [erepo3uc, wiam rTUOpUAHAsS Cuia.
Hepoacreennoe ckpemuBanue — ayropuauHr. OtnanéHHas ruOpuau3anus U e€ yCIexu.
NcKkyCcCTBEHHBIN MyTareHe3 M MOJIYYEHUE MOJUILTOUI0B. JIOCTHIKEHHS CENEKIIMU PacTEHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB

7.3

bruorexHomoruss Kak oOTpaciab INpPOU3BOACTBA. ['€HHasg WHKEeHepus. OTamnbl CO3JaHUS
pexomOunantHoil JIHK u Tpancrennbix opranusmoB. Kierounas unxenepus. Kiierounsie
KYJIBbTYpBI. MUKpPOKIIOHATIBHOE pa3MHOXEHUE pacTeHun. KnonupoBanue
BBICOKOIIPOJYKTUBHBIX CEJIbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHE MU 3THYECKHE
npo6aembl. MO — reneTnuecku MOAU(PUIMPOBAHHBIE OPraHU3MbI

11 KJIACC

/
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Kon

1

OOKYMEHT NOAMUCAH HpOBepﬂalblﬁ 3JIEMEHT CO/IePKAHMUS

NEKTPOHHOWM NOANUCHLIO
DBOJIOUOHHAS OMOIOTHS




Kon

1.1

IIpoBepsieMblii 3JIEeMEHT COePKAHUS
DBOJIOIMOHHAS TEOpHUs U €€ MECTO B OMOJIOTHH.

CunerenscTBa 3Botonuu. llaneoHTonornueckue: nocine10BaTeIbHOCTh MOSBIECHUS BUJOB B
NaJICOHTOJIOTHYECKON JIETONMUCH, TepexoaHbie ¢Gopmbl. buoreorpapuueckue: CXOACTBO H
paznuuve payH u (Gaop MaTEpUKOB U OCTPOBOB. DMOPHOIOTUYECKUE: CXOJCTBA U Pa3IHUuUs
SMOpPHUOHOB pa3HbIX BUJOB IMO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJOTHYHBIE,
aHAJIOTHYHBIC, pyTUMEHTaPHbIC OPTaHbl, aTaBU3MbI. MOJEKYIIPHO-OMOXMUMHYECKHE: CXOACTBO
MEXaHU3MOB HACJICCTBEHHOCTH U OCHOBHBIX METa0OJINYECKUX MyTeH Y BCEX OPraHU3MOB

1.2

Opomtonmonnas teopus Y. [lapsuna. [Ipennocsuiku BOSHUKHOBEHUS JapBUHU3MA. J[BHKyIue
CUJIBI 3BOJIIONMHM BUIOB 10 JlapBuHY (M30BITOYHOE Pa3MHOXKEHHUE TMPU OTPAHUYCHHOCTHU
pecypcoB, HeolpeieéHHasl HK3MEHYHBOCTh, 00pH0a 3a CYIIeCTBOBAHNE, €CTECTBEHHBINH 0TOOD)

1.3

Cunrerndeckas teopus sBomonuu (CTD) u ocHoBHBbIE €€ MoOnoxkeHHs. MUKpPOIBOIIOLHUS.
[Tomynsiyst Kak eAMHKIIA BUJA U SBOJIOIHIH

1.4

JBwxymue cwibl ((hakTopbl) SBOJIOIMU BHUIOB B Mpupojae. MyTalMOHHBIN mpolecce
¥ KOMOMHATHUBHAs HW3MEHYUBOCTh. llomymsiiuoHHble BOMHBI M Apelid renoB. Mzomsuus u
murpanusi. EcrecTBeHHbI 0TOOp — HanpaBisomuil hakTop 3BoIOIHH. DOPMBI €CTECTBEHHOTO
otOopa.

[Tprcnoco0IeHHOCTh OPraHW3MOB KaK pe3ynbTar 3Bononuu. [Ipumepsl mpucnocobaeHuit y
OpraHu3MoB. ApoMOP(O3bl U UANOAAANITAIIUH.

Bung wu BunoobpaszoBanue. Kpurepunm Buma. OcHOBHble (oOpMbI  BHI000pa30BaHMSL:
reorpagpuueckoe, 3K0JI0rH4ecKoe

1.5

MakposBomtonius. Popmbl  3BOMONMKU:  PriieTHUYECKasi, JIUBEPIeHTHAs, KOHBEPTeHTHas,
napajuienapHasi. HeobpaTuMocTh 3BOMIIOIMH

Bo3HukHOBEHNE U Pa3BUTHUC )XU3HU HA 3emite

2.1

JloHay4yHbIe IPEICTABICHUS O 3apOXKACHUH KU3HHA. HaydHbIe TMIIOTE3bI BOSHUKHOBEHMS KU3HU
Ha 3emse: abuoreHe3 M NaHCIepMus. XUMHUYECKas »3BOJIOLUSA. OKCIEPUMEHTAIbHOE
HNOATBEPXKIEHNE XUMHUYECKOW HBoJronMHM. HauanbHble 3Tambl OMOJOTHUYECKOW HBOIIOILMH.
I'mnore3a PHK-mupa. IlepBble knetkn m ux sBosronus. opMupoBaHHE OCHOBHBIX TPYII
JKUBBIX OPraHN3MOB

2.2

Pa3BuTHe )xu3HM Ha 3eMiie 1o 3pam u nepuogam. Karapxei. Apxeiickas U IpoTepo30icKas Ipbl.
[Taneo3olickas spa U e€ mepuoabl: KeMOPUHCKUH, OPAOBUKCKUN, CHITYpUHCKUHN, €BOHCKUH,
KAMEHHOYTOJIbHBIM, INepMCKHil. Me3o30ickas 3pa M €€ IepuoAbl: TPUACOBBIA, FOPCKUU,
MEJIOBOM.

KaiiHo3oiickass 2pa u €€ Tmepuoapl: TNaJCOreHOBBIM, HEOTCHOBBIM, AHTPOIOTE€HOBBIMN.
XapakTepucTuka KiIuMaTa W TEOJOTHYecKuX TporeccoB. OCHOBHBIE ATalbl HBOJIOIUH
pPacTUTENBHOTO W JKUBOTHOTO MHUpa. ApomMopo3bl y pacTeHHil U KUBOTHBIX. [losiBineHue,
pacuBeT U BEIMUpAHUE TPYMIH )KUBBIX OPraHU3MOB

23

CucremMa OpraHM4yeckoro Mupa Kak OTpakeHue 3BoIronud. OCHOBHBIE CHCTEMaTHYECKHE
TPYIIITBI OPTaHU3MOB
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DBOJIIOLMA 4EJIOBEKAa. AHTPOIIOJIOTHS KaK Hayka. PazBurue npeacTaBieHU O IPOUCXOKICHUN
HOKYE N F1ORNUE AN anTporngrenesa. CXoICTBa M Pa3IHuMs YEIOBEKA U KUBOTHBIX.
JELTERHAQIAI00 BbHbSKet e uenoexa.

ZEIFEC395A2E3COFFB7CIBEQF2




Kon

IIpoBepsieMblii 3JIEeMEHT COePKAHUS

JBmwxymme cuisl ((pakTopel) anTponorenesa. HacinencrsenHas U3MEHYMBOCTD M €CTECTBEHHBIN
ot00p. Ob1IecTBEHHBIN 00pa3 )KU3HU, U3TOTOBICHUE OPYAHI TPy, MBIIICHUE, PEYb

2.5

OcHOBHBIE CTaIUU U BETBU IBOJIIOLIMY YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenslil, YenoBek
NpAMOXOIAIIMKA, YenoBeK HeaHAepTAIbCKUM, UenoBek pa3zyMHbld. Haxoaku uckomaembix
OCTaHKOB, BpEMsl CyILLIECTBOBaHUs, 00JaCTh PacpoOCTpaHeHUs, 00bEM I'OJIOBHOIO MO3ra, 00pa3
JKU3HHU, Opyus

2.6

UYenoseueckne pacbl. OCHOBHBIE OOJIBIIME pachl: €BpOIeouHasi (eBpa3uiickasi), HErpo-
aBcTpajioujHas (PKBAaTOpHalibHAs), MOHTOJOMIHAs (a3MaTcKo-aMepuKaHckas). YepTsl
MPUCTIOCOOJICHHOCTH TMPEJICTABUTENCH YEJIOBEUECKUX pac K YCIOBHSM CYHIECTBOBAHMS.
EnunctBo uenoBeueckux pac. Kpuruka pacuzma

Opraau3Mbl U OKpYXarolas cpeaa

3.1

DKoJorusl Kak Hayka. 3a/1auydl U pa3zelibl SKOJIOrui. MeTobl 9KOJOTHYECKUX HCCIEIOBAHUM.
Dxoyiorudaeckoe MupoBo33penue. Cpeabl OOMTaHUsI OPraHU3MOB: BOJAHAS, HA3EMHO-BO3/YyIITHAS,
IMOYBEHHAs, BHYTPUOPraHU3MEHHAS

3.2

Oxonorudeckue (axtopel. Knaccudukanus sKomoruyeckux (GakTopoB: aOMOTHUYECKUE,
OMOTHYECKUE U aHTponoreHHbIe. JlelicTBHe HKOIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI

33

AlGuotnueckue GpakTOphI: CBET, TEMIIepaTypa, BIaXHOCTh. DoTonepuoausM. [Ipucrnocodienus
OpPraHU3MOB K JICUCTBHIO a0NMOoTHYecKuX (pakTopoB. buonornueckue puTMbl

34

buotnyeckue akTopsl. Bumbl 6MOTHYECKHX B3aMMOJIEHCTBHIA: KOHKYPEHIIHS, XUIITHUYECTBO,
apasuTU3M, MyTYyaau3M, KOMMEHCAIU3M (HaXJ1eOHWYECTBO, KBAPTUPAHTCTBO), aMEHCAIU3M,
HeiTpanu3M. 3HaueHne OMOTHUYECKUX B3aMMOJAEHCTBHM s CYIIECTBOBAHUS OpPraHU3MOB B
OPUPOJHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKHE  XapaKTePUCTHKU monyiasaiuu. OCHOBHBIE TIOKa3aTeld  MOMYJSALHUU:
YUCJIEHHOCTh, IUIOTHOCTh, POXKJIA€MOCTh, CMEPTHOCTb, IpPUPOCT, MuUrpanus. JnHamumka
YUCJIICHHOCTHU MONYJISALHUU U €€ Peryssinus

Coo01recTBa 1 SKOJIOTUYECKUE CUCTEMBI

Coo0b1ecTBO OpraHu3MoB — 6uoreHo3. CTpyKTypbl OMOLIEHO3a: BUI0Basi, IPOCTPAHCTBEHHAS,
Tpoduueckas (nuuienas). Bunbl-noMmuHanTel. CBsi3U B OHOIIEHO3€

4.2

Oxonoruyeckue cucremsl (dkocucremsl). IloHdarne o0 »skocucreMe M OUOrEOlEHO3E.
CDYHKIII/IOHaJ'IBHI)IC KOMITOHCHTBI OJOKOCUCTEMBI: MPOAYUCHTBI, KOHCYMCHTBLI, PCAYLCHTEI.
KpyroBopot BemecTB M MOTOK PHEPTUU B IKOcUCTeMe. Tpoduueckue (IMUILEBbIE) YPOBHH
skocuctembl. IlumeBbie menu u cetn. OCHOBHBIE MOKa3aTeIH SKOCHCTEMBI: OuoMacca,
MPOMYKIUS. DKOJOTUYECKHE THUPAMUJIBI: MPOAYKIIMH, YHUCICHHOCTH, Omomacchl. CBOMCTBa
9KOCHCTEM: YCTOWIMBOCTb, CAaMOPEryJsiys, pa3putue. CyKueccus

43

[IpuponHble 3KOCHCTEMBI. OKOCHUCTEMBI O3Ep M peK. OKOCHCTEMa XBOHMHOIO WU
HIMPOKOJIUCTBEHHOTO JIECa.

AHTPONIOTEHHBIE 3KOCHCTEMBI. ATPOIKOCUCTEMBI. Y pOodKocucTeMbl. buonorudeckoe u
X035 CTBEHHOE 3HAUCHUE arpOIKOCUCTEM M YPOOIKOCHCTEM.

buopasznooOpaszue kak (akrtop ycroiunBocTH sKocucTeM. CoxpaHeHHE OHOJOTHYECKOTO
pa3zHooOpasus Ha 3emie

/

O

4.4

(€]

Yuenne B.M. Bepnanckoro o 6uocdepe. ['panunbl, coctaB u cTpykTypa 6uochepsl. XKupoe

&%g%ﬂé:g;%onﬁ)%%%n OcobguHocTn  Omocepbl Kak TIOOATBHOW HKOCHCTEMBI.
JlFI/IHaMI/ILICCKOG pef%HOBecne u obOpatHas cBsi3b B Ouocdepe. KpyroBoporTsl Bemects u
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Kon IIpoBepsieMblii 3JIEeMEHT COePKAHUS

OMOreOXMMHUYECKHE ITUKITBI DJIEMEHTOB (yriepo/a, a30Ta). 30HaAIbHOCTh Onochepsl. OCHOBHEBIE
OMOMBI CYIIIH

UenoseuecTBo B Onocdepe 3emu. AHTPOINIOTCHHBIE M3MeHeHUs: B Ouocdepe. ['mobanpHBIC
IKOJIOTHYECKUE TTPOOIIEMBI.

4.5
OcHOBa paIMOHAIBHOTO YIIPABJICHUS TPUPOJHBIMH pPECypcaMH W UX HCIOJIb30BaHUE.
JlocTrokeHust OMOJIOTHH U OXpaHa MPHUPOJIbI

YYEBHO-METOIMYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOTO
MMPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI JJIS1 VUEHUKA

buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Pyénios A.M. u np.; [lox penakiueit
[Taceunuka B.B. AxnmonepHoe oOuiectBo «M3aarensctBo «IIpocBemenuey, 2024

buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A.A., Py6orios A.M. u npyrue /Ilox pen.
[Taceunuka B.B., Akuronepnoe o6miectBo «M3marensctBo «IIpocsemenuey, 2025

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

CHucok AJIeKTPOHHBIX YUeOHMKOB MOXKHO YBUAETh Ha caifte https://digital.prosv.ru/

Enunas xomnekuus mudpoBbix 00pa3oBaTesbHBIX pecypcoB http://school-collection.edu.ru

Poccutiickas anextponnas mkona (https://resh.edu.ru/ )
®doxchopna (https://foxford.ru/ )
https://oge.sdamgia.ru/, https://ege.sdamgia.ru/
bubmuoteka I{OK https://edsoo.ru/
https://vpr.sdamgia.ru/

AN NI N NN

JI51 KOMIUIEKCHOM MH(pOpMaTU3aluH ILIKOJIbI).

AERYMERGTHS AR Ay W km-schopl.ru
B NENTHOH K- NOANUIPEIOrul pasBUTUsS 00pa3oBaHUs»
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