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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3paboTke mporpamMmbl MO OHOJOTMU TEOPETHUECKYI0 OCHOBY JJisi
OTpeIeIeHUs] MOIX00B K (POPMHUPOBAHUIO COJAEpKAHUA Yy4eOHOro MpeaMera
«buosiorug» CocTaBWIM. KOHIENTyalbHbie Tmonoxenus OIrocC COO o
B3aUMOOOYCIIOBJIEHHOCTH  II€JIeH, cojaepkKaHusl, pe3yiabTaToB OOy4YeHUS U
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIITYCKHUKOB, MOJIOXKEHUS 00 OOLIUX HENSIX U
OPUHIMIIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpPEIHEr0
obmiero oOpa3oBanusi B Poccuiickoit ®denepaiyu, a TakKe TMOJOXKEHUS O
cnerupuke OMONOTHH, €€ 3HAYCHUHU B TTO3HAHHUY KUBOW MPUPOJBI U 00€CTICUeHNN
CYIIIECTBOBaHMS 4ejaoBeYecKoro oodiiecTBa. COriacHO HAa3BaHHBIM MOJIOKCHUSIM,
OTIpe/IeICHBI OCHOBHBIC (DYHKITUH MPOTPAMMBI TIO OMOJIOTHH U €€ CTPYKTYpa.

[IporpaMmma 1o Ouonorun Aa€T MpeACTaBICHHE O LEsIX, 00 oOIei
CTpaTerud OOy4eHHUs, BOCHUTAHHUS U PA3BUTUA OOYUYAIOIIMXCS CPEICTBAMU
y4yeOHOro nmnpeaMera «buoJoOTHUsI», oOMNpenenser o0s3aTebHOe MNPEIMETHOE
COJIEp’KaHUE, €ro CTPYKTypy, pacOpeaciieHue Mo pasleraM U TeMaM,
PEKOMEHIyEMYIO TOCJIEeI0BATENILHOCTh U3yYeHUs Y4eOHOro Marepuaia ¢ y4EToM
MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTUKM 00pa3oBaTeIbHOTO
IpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yUaroIMXcsl.

B nmnporpaMmme 1o OuONIOrMHM TakXe YYMTHIBAIOTCS TpeOOBaHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEAMETHBIM W MPEIMETHBIM pPE3yJbTaTaM
oOyueHuss B (OPMHUpPOBAHMM OCHOBHBIX BHUJOB Yyue€OHO-TIO3HABATEIbHOU
NEeATCIIBHOCTH/YUCOHBIX JIEHCTBUH OOYYarOIMUXCS IO OCBOCHHUIO COJACPIKAHHS
OMOJOrMYECKOro 00pa3oBaHusl.

B nporpamme mo omonorun (10-11 kmaccel, 0a30BBI ypPOBEHB) peaM30BaH
OPUHIUI TMPEEMCTBEHHOCTH B M3y4Y€HMHM OWOJOrHM, Onarojgapss 4yeMmy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh HA pa3BUTHE 3HAHUW, CBA3AHHBIX C
dbopMUpOBaHHEM  €CTECTBEHHO-HAyYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIMI JTMYHOCTH, FKOJOTHYECKOTO0 MBIIUICHUS, NPEICTABICHUN O 3J0POBOM
oOpa3e >XKM3HU M OEpPEKHBIM OTHOILIEHHWEM K OKpYXalolleld MPUPOIHON cpene.
[ToaToMy Hapsmy ¢ H3y4eHHEM OOIIEeOMOJIOTHUYECKUX TEOPUi, a TAKKe 3HAHUN O
CTPOCHUU JKUBBIX CHUCTEM PAa3HOTO PAHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINUX B
HUX TPOIIECCOB B MporpamMme 1o OUOJOTUHU YJEICHO BHUMAHHUE UCIOJIb30BAHUIO
MOJIYYECHHBIX 3HAHUU B TOBCEIHEBHOM JKU3HU JJIsI PEUICHUS MPUKIIAIHBIX 3a7a4, B
TOM 4YHCJe. TPO(PUIAKTUKYA HACIEICTBEHHBIX 3a00JIEBaHHMI 4YeslOBEKa, MEIUKO-
T€HETUYECKOTO KOHCYJIbTUPOBaHUS, 000CHOBaHUSA AKOJIOTMYECKU
1[EJ1eCO00pa3HOr0 TMOBEACHHUS B OKpYyXalolled NpUpPOAHOW Cpeje, aHaau3a
BIIMSIHUSL XO3SUCTBEHHOW ACSATEILHOCTH YEJIOBEKa Ha COCTOSHHUE MPUPOJHBIX U
HMCKYCCTBEHHBIX SKOCUCTEM. Y CHJICHHE BHUMAHUS K MPUKIATHON HAMIPABICHHOCTH
y4ebHoro npeamera «buosiorus» mpoauKTOBaHO HEOOXOAMMOCTBIO 0OECIIeUEHUS
YCJIOBUM JJIsl pELICHUs] OJTHOM M3 aKTyaJIbHBIX 3aJ1ad IIKOJIBLHOT'O OHMOJIOTHYECKOTO
oOpa3zoBaHmsi, KOTOopasi Tpenamnosnaraer (opmMupoBaHHE Yy  OOyYarOIMIUXCS



CIIOCOOHOCTH aJanTUPOBAaThCA K H3MEHEHHSIM JWHAMHUYHO DPa3BUBAIOIIETOCA
COBPEMEHHOTO MUPA.

buonorus Ha ypoBHE CpemHEro oOIIero oO0pa3oBaHUs 3aHUMAET BaXKHOE
Mecto. OHa obecrnieunBaeT (GOPMHUPOBAHUE Yy OOYYAIOIIUXCS MPEACTABICHUIN O
HAy4YHOW KapTUHE MUpA, paciiupseT U o0oOIaeT 3HaHUs O KUBOW MpUpoie, €€
OTJIMYUTENbHBIX TMPU3HAKAX — YPOBHEBOW OpraHW3allid W HBOJIOIWHU, CO3JAET
yCIOBUSL  JJIA: TO3HaHUS  3aKOHOB  JKMBOM  mpupojbl, (HOpPMHUPOBAHUS
(YHKIIMOHATBFHOW TPAaMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3zomacHoro oOpasa
YKW3HU, KOJOTUYECKOTO MBIILJICHHUS, ICHHOCTHOTO OTHOIIEHUS K KUBOU MPUPOJIEC
Y YEJIOBEKY.

Bonbiroe 3nHaueHne 6MOIOTHS UMEET TaKXKe JIJIsl PeIICHUS] BOCTIUTATEIbHBIX U
pa3BUBAIOIIMX  3aJad  CpeIHero  obmero oO0pa3oBaHMs,  COLUATH3AIUH
oOyuatomuxcs. M3yuenue 6monoruu odecrednBaeT yCaoBHs AJig (OPMUPOBAHUS
WHTEJUICKTYaIbHbIX, KOMMYHHKAallUOHHBIX U  HWH(GOPMAIIMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpbl, CIOCOOCTBYET HHTETpaAllid OMOJOTMYECKHX 3HAHHUH C
MPEACTABICHUSIMU U3 JIPYTUX YUEOHBIX MPEIMETOB, B YACTHOCTH, PUBUKHU, XUMUU
u reorpadguu. Ha3zBaHHbIe TOJIOKEHUS O MpeAHA3HAYEHUU Y4eOHOTo MpeaMera
«buonorus» cocTaBWJIM OCHOBY Ul ONPEIEICHUS IMOAXOI0B K OTOOpYy U
CTPYKTYpPUPOBAHUIO €Tr0 COJIEPXKAaHUSI, MPEACTAaBICHHOIO B MPOrpaMme 0
OHOJIOTHH.

Ot60p coxepkanusa yueOHOro mnpeamera «buosorusi» Ha 0a30BOM YpOBHE
OCYHIECTBJIEH C MO3ULMKA KyJIbTYpOCOOOpPa3HOr0 MOAXO0/Aa, B COOTBETCTBUHU C
KOTOPBIM OOydarouiuecsi JOKHBI OCBOWUTH 3HAHWUS W yMEHHUs, 3HAYUMBIC IS
dbopmupoBaHusi O00IIEH KyJIbTYphbl, ONPEACISIONIME aJeKBAaTHOE MOBEACHUE
yeJoBeKa B OKpY’Kalollled MPUPOAHON cpelie, BOCTpeOOBAHHBIC B MOBCEIHEBHOM
KU3HU U TpakTUUecKou aestenbHOCTH. Oco00e MECTO B ATOM CHCTEME 3HAHUM
3aHUMAIOT DJIEMEHTHI COJIEPKAHUsI, KOTOPBIE CIIY>KaT OCHOBOM 171 (pOPMUPOBAHUS
IPEJICTABJICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MuUpa U
[EHHOCTHBIX  OPHEHTAIUSAX  JIMYHOCTH, CHOCOOCTBYIOIIMX  T'yMaHHU3aIllUU
OuooruuecKoro oopazoBaHusl.

CTpyKkTypupOoBaHUE COJACp)KaHUA Y4YeOHOro MaTepualia B Iporpamme Io
OMOJIOTHM OCYILECTBICHO € Y4E€TOM NPUOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTIIUYUTENBHBIX OCOOCHHOCTSAX JKMBOUM MPHUPOJIBI, O €€ YPOBHEBOW OpraHU3allid U
HBOJIIOIMHU. B COOTBETCTBHM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIICJICHBI CIIEIYIOUIUE COJepKaTeNIbHbIE JIMHUU: «buonorus kak Hayka. Metozasl
HAay4yHOro mno3HaHus», «Kierka kak Ouonormyeckas cucreMa», «OpraHus3Mm Kak
ouonoruyeckas cucreMa», «CucreMa M MHOTrooOpa3ue OpPraHMYECKOro MHUpa»,
«IBOJIIOLMS AKUBOU MPUPOABD», « IKOCUCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH.

enp m3yuenus yueOHOro mpeamera «buonorusi» Ha 0a30BOM YpPOBHE —
OBJIAJICHUE  OOYYAIOMIMMHUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIITMOHAIBHOU
OpraHW3allMi JKUBBIX CHCTEM pAa3HOTO paHra U TMpuHOOpeTeHHWe YMEHUMU
WCIIOJIB30BaTh ATU 3HAHWS JJII TPAMOTHBIX JCHCTBUU B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOJIBI U PEIICHHSI PA3JIMYHBIX KU3ZHEHHBIX MPOOIIEM.



Joctmxenne 1enu u3ydeHus: yueonoro npeamera «buosnorus» Ha 6a3oBoM
YPOBHE 00ECIICUNBAETCS PEIICHUEM CIEAYIONINX 3a]1ay:

OCBOCHHE OOYYaIOIIUMHCS CUCTEMBbl 3HAHUW O OMOJOTUYECKUX TEOPHUSX,
YUYECHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBUiIaX, CIyKallluX OCHOBOM
U1 (POPMHUPOBAHUSL TIPEACTABICHUM O E€CTECTBEHHO-HAYYHOW KapTHHE MHpa, O
METO/IaX HAyYHOIO MO3HAHMS, CTPOEHUU, MHOTOOOpa3ul U OCOOCHHOCTSX >KHBBIX
CUCTEM Pa3HOT0 YPOBHSI OpraHU3allMH, BBIAAIOUIUXCS OTKPBITUSIX U COBPEMEHHBIX
HCCIIEOBAHUAX B OMOJIOTUH,

dopMupoBaHre y OOyYaroOmMUXCS MO3HABATEIBHBIX, MHTEUIEKTYaJIbHBIX U
TBOPUYECKUX CIOCOOHOCTEW B Mpollecce aHalinW3a JaHHBIX O IMyTSX pa3BUTUSA B
OMOJIOTUN HAYyYHBIX B3TJISAO0B, MW W TOAXOJOB K HM3YyYCHHIO JKHBBIX CHCTEM
pa3HOro YpPOBHSI OpraHU3allny,

CTaHOBJICHHE Yy oOOywarommxcsa oOmieil KyJabTypsl, (YHKIHOHATHLHON
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH U OLICHUBATH SIBJICHUSI OKPYKAIOIIIETO
MHpa JKMBOM MPHUPOJbI HA OCHOBAaHWUU 3HAHWUNW W OMbBITA, MOJYYECHHBIX IPU
U3Y4YEHUU OMOJIOTHUH;

dbopmupoBaHre y OOydYalOMIMXCS YMEHUN WUIIOCTPUPOBATH 3HAYCHUE
OMOJIOTUYECKUX 3HAHUM B MPAKTHUYECKOW JEATEIBHOCTH 4YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUN U arpoOHOTEXHOJIOTHIA;

BOCIIUTAHUE YOEXKNEHHOCTH B BO3MOXKHOCTH IIO3HAHUS YEJIOBEKOM KUBOM
MPUPOJIbl, HEOOXOIUMOCTH OEPEIKHOTO OTHOIIECHHUS K HEH, COOTIOICHUS] ITUYECKUX
HOPM IIPU POBEJACHUN OMOJIOTUYECKUX HCCIIE0BAaHUMN;

OCO3HAaHWE IICHHOCTH OWOJOTMYECKUX 3HAHUN M7 TIOBBIIICHHUS YPOBHSA
IKOJIOTUYECKOH KYIBTYpPHI, A1 (GOPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS,

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUW B TOBCEHEBHOM XKU3HU JIJIs
OLIGHKH TIOCJIE/ICTBUI CBOEH JEATETLHOCTH MO OTHOIIEHHUIO K OKpPYKaIoIIeH cpere,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHWE U COONIOACHUE Mep NPOOUIAKTHKU
3a00JIeBaHUH.

B cucreme cpennero oOumiero oOpazoBanus «buonorus», uzydaemas Ha
0a30BOM YPOBHE, SIBISETCS OOS3aTEIbHBIM yYEOHBIM MPEIMETOM, BXOJSAIIUM B
coCTaB IpeaMeTHON 001acTi «EcTecTBeHHO-HAYUHbIE TIPEIMETHI».

Jst u3ydenus: 6uoaoruu Ha 6a30BOM YPOBHE CpEHEro 00111ero oopa3oBaHus
orBoauTcs 68 yacos: B 10 kmacce — 34 yvaca (1 gac B Hegemo), B 11 kimacce — 34
yaca (1 yac B Heelo).



COAEPKXAHUE OBYUYEHUA
10 KJIACC

Tema 1. buosiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUU C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JIPYTMMH €CTECTBEHHBIMHM HayKamH, Quiiocopueld, 3TUKOM, 3CTETUKON U MPaBOM.
Ponp Ouonorum B (QOpMUPOBAHMM COBPEMEHHOW HAyYHOM KAapTUHBI MHUpA.
Cucrema OMOJIOTMYECKUX HAYK.

MeTo/1pI TO3HAHUS )KUBOW MPUPOBI (HAOIIOICHUE, SKCIIEPUMEHT, OTHCaHHE,
u3MepeHue, Kiaccuukaius, MOJICIMPOBaHUE, CTaTHUCTHYECKas 00paboTka
JaHHBIX).

JleMOHCTpaLum:

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

Tabmuibl U cxembl: «MeToJ1bl MO3HAHUS )KUBOU MPUPOIBI».

JlaGopaTopHble U NPaKTHYECKHE PA0OTHI:

[Ipaktuueckas pabora Ne 1. «lcnonb3oBaHue pa3nMUYHBIX METOIOB MpHU
U3Y4EHUU OMOJIOTHYECKUX OOBEKTOBY.

Tema 2. /KuBble cucTeMbl U HX OPTaHHU3ALUSL.

JXuBble cuctembl (OMOCUCTEMBI) KaK MpeAMET U3ydeHus ouosoruu. OTimine
JKUBBIX CHCTEM OT HEOPraHWYECKON IPUPOJIBI.

CpoiicTBa 6MocUCTEM U UX pa3zHooOpa3ue. YPOBHHU OpraHU3alud OMOCUCTEM:
MOJIEKYJIAPHBIM, KJIETOYHBIM, TKAaHEBBIM, OPraHU3MEHHBIM, MOMYJSALHUOHHO-
BUJIOBOM, 9KOCHCTEMHBIH (OMOTeOIeHOTHYCSCKUI), OMOChEpHBIA.

JleMOHCTpaum:

Tabmuupbl 1 cxeMbl: «OCHOBHBIE MPU3HAKH KU3HW», «YPOBHU OpPraHHU3alUU
YKABOW MPUPOIBI».

Oo6opynoBanue: moaenb MmoJiekysibl JTHK.

Tema 3. XumMHuYecKHii COCTAB U CTPOEHHE KJIETKH.

XAMUYECKUN COCTAaB KIETKA. XUMHUYECKHE DIIEMEHTBI. MAaKpO3JEMEHTHI,
MUKpO3JIEMEHTHL. Bosja 1 MUHEpAJIbHBIE BELIECTBA.

@yHKIMM BOABI M MHUHEPAIBHBIX BellecTB B KieTke. Iloanepxkanue
OCMOTHYECKOI0 OajaHca.

benku. CoctaB u cTpoeHue O0eIKOB. AMUHOKHCIOTBI — MOHOMEPHI OEIKOB.
He3ameHnuMble 1 3aMEHUMBbIE aMHUHOKHCIIOTBL. AMUHOKHCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl ~OCIKOBON MOJEKyNnbl (MEpBUYHAS, BTOPHYHAS, TPETUYHAS WU
YeTBEPTUYHASI CTPYKTypa). XUMHUECKHE CBOWCTBa OenkoB. buonornueckue
GbyHKIMH OEIKOB.

depmeHTHl — Ouosiormyeckue Kartaimuzatopel. CrtpoeHue QepmeHTa:
aKTUBHBIA IIEHTp, cyOcTpaTHas crneuupuyHoctb. KodepmeHnTsl. ButamuHbl.
OTnnuus pepMEeHTOB OT HEOPTraHUUECKUX KaTalIu3aTOPOB.



VYrimeBoapl: MoHOcaxapuaesl  (TJIFOKO3a, pubo3a ©  JIe30KCHpr003a),
aucaxapunsl  (caxaposa, JaKTo3a) M Tonucaxapuabl  (Kpaxmani, TIIMKOTEH,
1eJUTI0J1032). bronornueckue GyHKIIUK yriIeBOIOB.

Jlununel:  Tpuraunepuasl, Qochomunuael, crepounpl. I 'mapoduIbHO-
rusipopoOHble  cBOMcTBA. buonornueckue QyHkuuu sunuaoB. CpaBHEHHE
YTJIEBOJIOB, OEIKOB U JTUIUI0B KaK UICTOYHUKOB SHEPTUU.

HykneunnoBeie xkwucnotrel: JHK u PHK. Hykneoruast — MoHOMeEpHI
HyKJIenHOBbIX KuciIoT. Ctpoenne u ¢pynkiun JHK. Ctpoenue u ¢ynkiuun PHK.
Bunst PHK. AT®: ctpoenue u GpyHKIUH.

[{utonorus — Hayka o kietke. Kietounas teopust — npumep B3auMOJAEHCTBUS
uzel u (akToB B HAYYHOM MO3HAHUHU. MeTOIbI U3yUeHUs KICTKH.

Knerka kak 1nenoctHasd xuBas cucteMa. OOmme NpHU3HAKH KJIETOK:
3aMKHyTasi HapyHasi memOpana, moisiekyiasl /IHK kak renerundeckuil ammapar,
cCUCTEMa CUHTe3a Oenka.

Tunel KIETOK: »yKapuoTHuecKas U IpokapuoTuueckas. (OcoOEHHOCTH
CTPOEHMs MpoKapuoTHueckor kieTku. Kierounas crenka Oakrepuil. CtpoeHue
DYKapUOTUYECKON KIETKA. OCHOBHBIE OTJIMYMS PACTUTENBHOW, J>XKUBOTHOM H
rpUOHOM KIIETKH.

IIoBEpXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAsl CTEHKA, NIIMKOKAJIUKC, UX
¢ynkuun. [Inazmatnyeckas memOpaHa, e€ cBoiicTBa U pyHkuuu. L{uronnasma u eé
opraHousipl. OnHomeMOpanHble opraHounabl kneTku: OIIC, ammapat I'onbmxwu,
I30CcOMBIL.  [10yaBTOHOMHBIE OpPraHOWIBl KIIETKHA: MHUTOXOHIPHUH, IIJIACTHIBIL.
[IpoucxoxxaeHre MUTOXOHJpUNA W Tactul. Buasl mnactun. HememOpanHbIe
OpraHOMJIbl KJIETKH: pUOOCOMBI, KIJIETOYHBIA UEHTP, LEHTPUOIH, PECHUYKH,
KryTUKH. OyHKIIMN OPraHOMI0B KJIETKH. BKiIroueHus.

Anpo — perynaropHblid HeHTp KieTku. CTpoeHue sjpa: sijaepHas 000J04Ka,
KapuoIUIa3Ma, XpOMAaTHH, SAPBIIKO. XPOMOCOMBI.

TpaHcnopT BEILIECTB B KJIETKE.

JlemoHcTpauu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIsann, M. llneiaeH, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. @pankinun, K. M. bap.

Jnarpammel:  «PacnpeneneHue XUMHUYECKMX OJJIEMEHTOB B HEXHUBOU
npupoze», «PacrpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOLIE».

Tabmuubl n cxembl: «Ilepuognueckas TabaMIA XUMUYECKUX 3JIEMEHTOBY,
«CTpoeHre MOJIeKYJIbl BOJb», «brocunTtes Oenka», «CTpoeHue MOJIeKyJIbl OeKa»,
«Ctpoenue pepmenta», «Hykneunonbie kucinothl. JJHK», «Ctpoenue Momexybl
AT®», «CtpoeHne 3yKapuOTHYECKOW KIETKH», «CTpOEHHE >KMBOTHOM KIIETKW»,
«CTpoeHUEe pPaCTUTEIBbHON KIETKW», «CTpOeHHE TNPOKAPHUOTUYECKON KIIETKU,
«CTpoeHue sapa KIETKN», «YTIeBOAbI», «JIunuasm.

O6opynoBaH#e: CBETOBOM MHUKPOCKOI, OOOpYyIOBaHHWE ISl TMPOBEACHUS
HAOJIO/IEHUH, H3MEpPEHUl, HKCIEPUMEHTOB, MHKpPOIpEnapaThl pPacTUTENbHBIX,
KUBOTHBIX U OaKTEpUATbHBIX KIETOK.

JlaGopaTopHblie ¥ NpaKTUHYeCKHE PadOThI:



JlabopatopHnas pabora Ne 1. «M3yueHume KaTalIUTUYECKOH AaKTUBHOCTH
(depMenTOB (Ha MpUMEpe aMUIIa3bl MU KaTajaa3bl)».

JlabopaTopHas pabora Ne 2. «lM3ydyeHue cCTpoeHUs KIETOK pPACTECHUI,
YKUBOTHBIX M OakTepuil MOJI MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax u ux
OMHUCAHUE».

Tema 4. ’KusHenesiTeJJbHOCTb KJIETKH.

OOMeH BeIEeCTB, WK MeTaboIu3M. AcCUMWIALUS (IIaCTUYSCKUN OOMEH) U
TUCCUMIIIALNS (PHEPreTHUSCKHid OOMEH) — JBE CTOPOHBI €IUHOrO Ipoliecca
MeTabonmm3ma. Poib 3aKOHOB COXpaHEHHS BEIIECTB W DHEPTUU B TMOHUMAHUU
MeTabonu3ma.

Tunbel oOMeHa BemecTB: aBTOTPOGHBIN 1 rerepoTpodHbIil. Ponb dhepmeHTOB
B 0OMEHE BEIIECTB U MPEBPAIIECHUN YHEPTUN B KIICTKE.

®otocunte3. CperoBas u TemHOBas (a3pl  (oTocuHTeza. Peaxuuu
dborocunTe3a. DPdeKTUBHOCTL (hOTOCHHTE3a. 3HAUCHHUE (POTOCHHTE3a JJIS KU3HU
Ha 3emse. BiausiHue ycioBuil cpenbl Ha OTOCHMHTE3 U CIIOCOOBI MOBBIIICHUS €TI0
MPOAYKTUBHOCTH Y KYJIbTYPHBIX PACTCHHI.

XeMOCHHTe3. XEeMOCUHTE3Upytonme 0akrepuu. 3HaUyeHUE XEMOCHHTe3a s
JKW3HU Ha 3eMJie.

DHepreTrueckuii oOMeH B KJeTke. PaciiersieHue BellecTB, BbIJCICHUE U
aKKyMYJIUPOBAaHHE DHEPruud B KJIETKE. OJTambl HSHEPreTUYEcKOro oOMeHa.
['mukonmus. bpoxeHune um ero Buiabl. KHCIOpOOHOE OKHCIIEHWE, WIM KIETOYHOE
JIBIXaHHE. OkucnuTenbHOe dbochopunupoBanue. O (HEeKTUBHOCTH
HHEPreTUYECKOro OOMEHa.

Peaknuu wmaTpuuHoro cuHre3a. ['eHernueckas wuHpopmaums u JHK.
Peanuzauus reHermyeckoil MHPopManuu B KJIETKE. ['€HETHYECKH KOJ MU €ro
cBoiicTBa. Tpanckpunuus — MatpuuHslii cuaTe3 PHK. Tpancnauus — Ouocunres
Ooenka. Ortambl TpaHchsauuud. KoaupoBanue aMUHOKHCIOT. Ponbs pubocom B
OounocuHTe3e Oenka.

Hexknerounsie popMbl )KU3HU — BUPYCHI. VicTopust oTkpeiTus BupycoB (1. .
WBaHoBckmit). OCOOECHHOCTH CTPOCHHMSI W JKM3HEHHOTO I[MKJIa BHPYCOB.
baktepuodaru. bonesnu pacreHuid, XUBOTHBIX U YEJIOBEKa, BbHI3HIBAEMBIC
Bupycamu. Bupyc mmmyHomeduiuta denoBeka (BUY) — Bo3Oymutens CITU/a.
OOpatHasi ~ TpaHCKpUWIILIUS, peBepraza W  uHTerpaza. lIpodunakruka
pacrpoCcTpaHEHHUs BUPYCHBIX 3a00JI€BaHUM.

JleMOHCTpaum:

[Toptpetsl: H. K. Konbuos, /1. U. UBanosckuit, K. A. Tumupsizes.

Tabnuiel U cxeMbl: «Tumnbl nutanus», «Metaboausm», «MUTOXOHIPHUS»,
«JHepreTuyeckuii oomen», «Xiopormiact», «®Dotocunrtes», «Ctpoenune JIHK»,
«CTpoeHue U pyHKIIMOHUPOBaHUE reHa», «CuHTe3 Oenka», «I'eHeTHYeCKUil Koa»,
«Bupycor», «bakrepuodarn», «CtpoeHue u xuzHeHHbI 1wkl Bupyca CITH/a,
0aktepuodara», «Pemmukarus [JHK».

Oo6opynoBanue: monenu-antuinkanun «Yasoenue [IHK wu Tpanckpumnmms»,
«buocunTtes 6enka», «CTpoeHHe KIETKU», Mojeb cTpykTyphl JTHK.



Tema 5. Pa3MHOKeHHe M HHAUBUAYAIbHOE PA3BUTHE OPTraHU3MOB.

KierouHblii 1IUKII, WM S>KU3HEHHBIM LMK KieTku. MHTepdaza u MuTOS.
[Ipouieccsl, mpoTekawmue B uHTepdaze. Perumkanus — peakuus MaTPUUHOTO
cunte3a JIHK. Ctpoenne xpomocom. XpOMOCOMHBIA Ha0Op — KapHUOTHIL.
JWNIoOuIHBIM U TAIUIOUJHBIA ~ XPOMOCOMHBIE Ha0OPBI. XpoMaTuIpl.
[{uTonorndyeckue OCHOBBI Pa3MHOXKEHHS W  WHIMBUAYAJIbHOTO  Pa3BUTHUSA
OpTaHU3MOB.

Henenue knetku — muto3. Ctaauu murosa. lIpoiieccel, npoucxoasume Ha
Pa3HBIX CTAAUSIX MUTO3a. bUOTOrMYECKU CMBICT MUTO34.

[Tporpammupyemasi ruGeh KJISTKHA — arlorTo3.

DopMBI pa3MHOKEHHSI OPraHU3MOB: OecCIioioe U MmoyioBoe. Bumbl 6ecmosoro
Pa3sMHOXKEHUA: JICJICHUE HAABOE, IMOYKOBAHUE OJHO- W MHOTOKJIETOYHBIX,
criopooOpa3oBaHKe, BETETATHBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KJIOHMPOBAHUE
OPraHu3MOB, €r0 3HAYEHUE ISl CEJIEKIUU.

[TonoBoe pa3MHOXKEHHE, €T0 OTIUYHS OT OECIOJIOTO.

Meiio3. Cragun menosa. Ilpoueccsl, MPOUCXOASIINE HA CTagUAX Meio3a.
[ToBenenne xpomocoM B Meio3e. Kpoccunrosep. buonormueckuii cmbicii U
3HAYEHHUE MEHO03a.

["ameTtorenes — mporecc 0Opa3oBaHUSA TMOJOBBIX KJIETOK Yy IKUBOTHBIX.
[TonoBbie Kejae3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHHME M Pa3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CIepMarTo30Mj, SHIEKICTKA) — CIEPMAaTOreHe3 M OBOTCHE3.
OCOOEHHOCTH CTPOCHMS SHUIEKIETOK W crepMaro3ousioB. OTI010TBOpPEHUE.
[TapTeHorenes.

WuauBuayanbHoe pa3Buthue  (OHTOreHe3). OMOpPHOHAIBHOE pPa3BUTHE
(aMOpuorenes). DTanbl SMOPHOHAIBHOTO Pa3BUTHS Y IMO3BOHOYHBIX JKMBOTHBIX:
npoOJieHne, racTpyJtisanus, opraHorene3. IloctamOpuoHaibHOE pa3BuTHE. THUIIBI
NOCTAMOPHOHAIHOTO PAa3BUTHS. TMpsAMoe, HempsMmoe (InduHOYHOE). BiusHue
Cpelbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIEHHBIC
ypOJICTBa.

Poct u pa3Butue pacternuii. OHTOreHe3 IBETKOBOI'O PACTEHUSA: CTPOCHUE
CEMEHHU, CTAJINU Pa3BUTHSL.

JlemoHcTpauu:

Tabmuupr u cxeMbl: «DOpMBI pa3sMHOXKEHHSI OpPraHU3MOB», «J[BoWHOE
OTUIOJIOTBOPEHUE y IIBETKOBBIX pACTECHHI», «BeretaTuBHOE pa3MHOXKEHUE
pacteHui», «Jlenenne kineTku Oakrepuit», «CTpoeHHE TOJNIOBBIX KJIETOKY,
«Ctpoenue xpoMocoMbl», «Knerouneiii mukn», «Pemmmkamus JHK», «Muto3»,
«Merno3s», «IIpsamoe u Henpsmoe pa3Butue», «I'aMeToreses y MIEKOIUTAOUX U
4yeJa0BeKa», «OCHOBHBIE CTAJIMM OHTOTEHE3a».

O6opynoBaHue: MHKPOCKOTI, MHKpOIpenapaThl «CnepmMato30u sl
MJICKOITUTAIOLIETO», «SHIIeKiIeTKa MIleKonuTaromero», «Kapuokunes B kieTkax
KOpEIlIKa JIyKa», MarHuTHas MOJEJIb-alIUIMKalus «J/leieHue KIETKU», MOJENb
JTHK, Mmozaenp metadazHOi XpOMOCOMBI.

JlaGopaTopHblie ¥ NpaKTUHYeCKHE PadOThI:



JlabopaTopuas pabora Ne 3. «HaOmromeHne MHTO3a B KIETKaX KOHYHMKA
KOpELIKa JIyKa Ha TOTOBBIX MUKpOIIpENapaTax».

JlabopaTopHas pabora Ne 4. «l3ydeHue CTpoeHUS MOJIOBBIX KIETOK Ha
rOTOBBIX MUKPOIIPETIapaTax».

Tema 6. HacsieicTBEHHOCTh M U3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHeTuku. VicTopus pa3BUTHS T€HETUKU. POnb HUTOIOTHH
¥ OMOpPUOJIOTUU B CTAaHOBJICHUM T€HETUKH. Bkiag poccuickux M 3apyOeiHBbIX
Y4E€HBIX B pa3BUTHEC TCHETUKH. MeETOABl TEeHETUKH (THOPHUIOJOTHYCCKUM,
IIUTOTCHETHYCCKHUM, MOJICKYJISIpHO-TeHeTHUeCKHii). (OCHOBHBIE TI'€HETHYCCKHE
noHATHA. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yEeMasl B CXEMaxX CKPEIIMBAHUM.

3aKOHOMEPHOCTU HAcCIEeAOBaHUsS MPU3HAKOB, yCTaHOBIEHHbIE ['. Mennaenem.
MoHornbpuaHOe CKpelMBaHWE. 3aKOH €IMHOO0Opa3usi THOPHUIIOB IEPBOTO
nokoneHus. [IpaBuno JoOMUHHUpPOBaHMS. 3aKOH paCIICIUICHUS TPU3HAKOB.
['unioresa yuctorsl raMmeT. [1oJ1HOE U HENOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpeluBaHWe. 3aKOH  HE3aBUCHUMOTO  HACIeOBaHUS
npu3HakoB.  l[uToreHeTnyeckue - OCHOBBI ~ JUTHOPHUIHOTO  CKpEIIUBAHUS.
AHanu3upyrouiee ckpenpanue. Mcrnoap30BaHue aHATU3UPYIOIIETO CKPEIMBAHUS
JUTSL OTIPEJICIICHUSI TEHOTHUIIA OCOOH.

CuerienHoe HacnefoBaHue nmnpuszHakoB. PaGora T. Moprana 1o
CLEIUICHHOMY HACJIEOBAaHUIO I'eHOB. HapylmeHnue cuemieHust reHOB B pe3yibTare
KPOCCUHTOBEPA.

XpOMOCOMHAas TEOPHS HACJIEACTBEHHOCTH. | eHeTHUECKrE KapThl.

['eHernka mona. XpoMOCOMHOE ONpPEAECICHHUE Moaa. AyTOCOMBI M TOJIOBBIE
XpoMOCcOMBI. ['OMOramMeTHele W rereporaMeTHbie opraHu3Mbl. HacnenoBanue
MIPU3HAKOB, CIEMJIEHHBIX C IMOJIOM.

N3MeHunBOCTh. BUbl ”3MEHUYNBOCTHU: HEHACIICICTBCHHAS U HACJIEICTBEHHAS.
Pomp  cpenpl B HEHACIEACTBEHHOM  M3MEHUYMBOCTHU.  XapaKTEPUCTHKA
MOAU(PUKAIIMOHHON N3MEHYMBOCTH. BapuanmoHHbIN psil U BapHaIlMOHHAS] KPUBasl.
Hopma peakuuum npusHaka. KoanuecTBEHHBIE M KAUYECTBEHHBIE NPU3HAKU M HUX
HOpMa peakimu. CBoicTBa MOTU(PUKAIIMOHHON N3MEHUHUBOCTH.

HacnenctBenHasi, WM TEHOTUIIUYECKAs, W3MEHYMBOCTh. KomMOMHaTHBHAas
U3MEHYMBOCTh. Mei03 W TMOJOBOWM TMPOIECC — OCHOBAa KOMOWHATHBHOMU
U3MEHYMBOCTU. MyTarmoHHasi u3MeHYMBOCTh. Kitaccudukarus MyTaiuii: reHHbIE,
XpPOMOCOMHBIE, FTeHOMHBbIE. HacToTa U NpUYUHBI MyTaluii. MyTareHHbie (akTOpHI.
3aKOH TOMOJIOTUYECKHUX PAJIOB B HACIIEACTBEHHOM n3MeHnunBoctu H. 1. BaBuiosa.

BuesanepHas HacneACTBEHHOCTh U U3MEHYHUBOCTb.

I'enetuka uyenoBeka. Kapuotun uyenoBexka. OCHOBHBIE METOJbl T€HETHUKHU
YeJI0BEKa. r€HEAIOTHUECKUN, OJIM3HEIIOBBIN, [IUTOrCHETUYECKUM, OMOXUMHUYECKHH,
MOJIEKYJISIPHO-T€HETUUECKU. CoBpeMeHHOE onpeaeeHre reHOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHWE, T'€HOTUIIMPOBAHUE, B TOM YHCJIE C MOMOULIBIO
[11P-ananu3a. HacnencTtBennble 3a0ojieBaHMS 4YEJIOBEKAa. TI'CHHBIC OOJIC3HH,
00JIE3HM C HACJEJACTBEHHOW MPEIPACIOIOKEHHOCTHIO, XPOMOCOMHBIE OOJE3HHU.
Comarnueckne H TreHepaTuBHble MyTauuu. CTBOJOBbIE KIETKU. [IpuHUUIBI
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3I0POBOTO 00pa3a KWU3HH, TUATHOCTUKH, MPOPUIAKTUKH U JICUCHHS TCHETHUYECKUX
0ose3Heil. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAUYCHHE METUIIMHCKOU
IEHETUKHU B MPEAOTBPALICHUY U JICUCHUU T€HETUYECKUX 3a00JIEBaHUI YeI0BEKa.

JdeMoHCcTpauu:

[Toptpetsl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepuxos, H. B.
Tumodeen-Pecorckuii, H. 1. BaBuiios.

Tabmuiet W cxembl:  «MOHOTHOpPUIHOE  CKpEIIMBAaHUE U €r0
UTOTEHETUYECKAasE OCHOBa», «3aKOH pACIICIUICHUS W €ro LHUTOreHEeTHYeCcKas
OCHOBa», «3aKOH YHCTOTHI  TameT», «JlurubpumHoe  CKpelIMBaHHE,
«I{uTomornyeckue OCHOBBI JTUTUOPUIHOTO CKPELLUBAHUSAY, «Meio3s»,
«B3auMOIENCTBUE AJUIENIBHBIX T'€HOB», «l'@HEeTMYEeCKHE KapThl pPACTEHUH,
KUBOTHBIX M 4eJOBeKa», «['eHeTuka mona», «3aKOHOMEPHOCTH HAaCIEIOBaHMUS,
CUCIUIEHHOrO ¢ mnoyiom», «Kapuortunmbel dYemoBeka ©  KUBOTHBIX», «Buasl
U3MEHUYUBOCTH», «MoaudpukalroHHas W3MEHUUMBOCTH», «HacnemoBanue pesyc-
daktopa», «I'eHeTHKa rpynn KpoBu», «MyTallnOHHAsS U3MCHYHBOCTHY.

O6opynoBaHue. MoJeIU-alIUIMKaIu  «MOHOTHOpHUIHOE CKpEeIIMBaHUEY,
«HenomHoe nmoMuHMpOBaHUE», «JluruOpugHoe ckpemuBanue», «llepekpéct
XPOMOCOM», MHUKPOCKON W MHUKpompenapar «J/lpozoduna» (HopMa, MyTaluu
(OpMBI KPBUTBEB U OKPACKH Teja), repbapuii «['opox MmoceBHOM».

JlaGopaTopHblie ¥ NpaKTHYeCKHE PadoThI:

JlaGopatopHast pabora Ne 5. «M3yuenue pe3ynbTaTOB MOHOTHUOPUIHOTO U
JTUTUOPUAHOTO CKpPEIIMBaHUs Y AP030(MIbl HA TOTOBBIX MUKpOIIpenapaTax».

JlabGopaTopHas pabora Ne 6. «l3yuenne Moau(pUKAITMOHHONW W3MEHUYHBOCTH,
ITOCTPOECHUE BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBOM».

JlabopaTopHas pabora Ne 7. «AHanu3 MyTauud y Ipo30(Quibl Ha TOTOBBIX
MHKpOITpenapaTax».

[Ipaktuueckas pabora Ne 2. «CocTaBieHHE W aHaIW3 POJOCIOBHBIX
YEJIOBEKa».

Tema 7. Cenekuusi opranusmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekuus Kak HayKa U MpouUecC. 3apOKICHHUE CEJICKIUH U JIOMECTHKAIIMS.
Yuyenue H. W. BaBumoBa 0 1EeHTpaXx TNPOUCXOXKICHUS U MHOrooOpasus
KYJbTYPHBIX pacTeHUM. LIeHTphl MPOUCXOKIAEHUS AOMAIIHUX XKUBOTHBIX. CoprT,
1opoAa, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMU. MaccoBbI U MHAMBUIYAIbHBINA OTOOPHI B
CEJEKIIMM pPACTEHUHA W KHUBOTHBIX. OlleHKa 3KcTepbepa. biIM3kopoacTBEeHHOE
ckpemuBanue — uWHOpuAMHT. Yucras nuaus. CKpeniMBaHUE YUCTBIX JUHUM.
['eTeposuc, unu rubpuaHas cwia. HepoacTBeHHOE CKpeluBaHUe — ayTOPHUIMHT.
OtrnanéuHass tubpuau3anuss u e€ ycnexu. VCKyCCTBEHHBIM MyTareHes u
MOJYyYEHUE TONUILIONIOB. JlOCTHXKEHUSI CEIEKIMU PACTeHUH, >XUBOTHBIX H
MHKPOOPTAHU3MOB.

buotexHonmoruss Kak OTpacib MNPOU3BOJCTBA. ['€HHAs HHXKEHEpHs. DTallbl
co3ganusi pexomomHanTHo JIHK w tpancrennsix opranusmon. Kierounas
nxeHepus. Knerounsie KynbTypbl. MUKPOKIIOHAIBHOE PA3MHOKEHUE PACTCHUM.
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KJ'IOHI/IpOBaHI/Ie BBICOKOITPOAYKTUBHBIX CEIbCKOXO03SMCTBEHHBIX OpTraHU3MOB.

DKOJIOTHYECKHE u ITUYECKHUE poOJIeMBI. I'MO - FC€HETUYECKHU
MOU(DHUITUPOBAHHBIE OPTaHU3MBI.
JlemoHCTpauuu:

[Toptpersi: H. 1. BaBuwios, . B. Muuypun, I'. JI. Kapneyenko, M. .
HBaHOB.

Tabmuubl 1 cxembl: Kapta «lIeHTpbl NPOUCXOXKIEHUS M MHOrooOpaszus
KYJbTYPHBIX pacTeHuit», «Ilopoasl ToMalIHUX KUBOTHBIX», «CopTa KyJbTYPHBIX
pacteHui», «Otnanéanas rudpuanzamusa», «Padoter akanemruka M. @. BanoBa»,
«[lomumnonnus», «OOBeKTH OuoTexHomorun», «Kierounele KyabTypbl U
KJIOHUpOBaHue», Kk KoHCTpyHpoBaHUE U IEPEHOC TEHOB, XPOMOCOM».

O6opynoBaHue: MYJISKHU TUIOJIOB 1 KOPHETTONOB JUKHUX (DOPM M KYJIBTYPHBIX
COpPTOB pacTeHuii, repbapuit «CebCKOX035IUCTBEHHBIE PACTECHUSI.

JlaGopaTopHblie ¥ NpakTHYecKue padoThbl:

Okckypcust «OCHOBHBIE METOABI W JOCTUKEHUS CEJIEKUUHA PACTEHUN H
YKUBOTHBIX (na CEJIEKIIMOHHYIO CTaHLUIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBIN ~ y4acTOK, B TEIIMYHOE XO3SHUCTBO, JIabOpAaTOPHUIO
arpoyHHMBEPCHUTETA WM HAYYHOTO IICHTPA)».

11 KJIACC

Tema 1. DBosIOIMOHHAS OHOJIOTHS.

[IpeanocbUIKM BO3HHWKHOBEHUS 3BOJIIOLMOHHOW TEOPUU. OBOJIIOLHUOHHAS
Teopust U €€ MecTo B OMONOruMu. BiusHue 3BONIONUMOHHONW TEOPUHM HA PA3BUTHE
OHMOJIOTUHU U APYTUX HAYK.

CeugerenscTBa dBoMOLMU. llaneoHToNOrMYeCKre. MOCIEI0BATENBHOCTD
NOSIBJIEHUS BHJIOB B MAJCOHTOJIOTMYECKOW JIETOMUCH, NEpEeXOoAHbIe (POPMBI.
buoreorpaguueckue: cxoAcTBO U paznuune payH u (Gaop MaTepUKOB U OCTPOBOB.

OMOpHOJIOTMUECKUE: CXOACTBA M pa3auuusi SMOPHUOHOB pPa3HbIX BHJIOB
MO3BOHOYHBIX. (CpaBHUTEIBPHO-aHATOMUYECKHUE. TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
pYJUMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE. CXOJICTBO
MEXaHU3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OJIMYECKUX MyTell y Bcex
OpraHU3MOB.

OpomonmonHass teopust Y. JlapBuna. IIpeanochbiiku BO3HUKHOBEHUS
IapBUHM3MA. J[BMKyIME CHJIBI JBONIONMU BUIOB 1o JlapBuHy (M30BITOYHOE
Pa3MHOXKEHUE NPU OTPAHUUYECHHOCTH PECYPCOB, HEONPEAEIIEHHAs W3MEHYMBOCTD,
Oopb0a 3a CyIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunterndeckast Teopusi 3Bositonnu (CTD) 1 € OCHOBHBIC ITOJIOKEHUS.

MuxkposBoironus. [Tonmynsnus kak euHULA BUAA U SBOJIFOLUH.

JBroxkymiue cuiibl ((hakTophl) SBOIOIMH BUAOB B IpHpojae. MyTalldOHHBIHI
npolecc U KOMOMHATHBHAsT M3MEHYUBOCTH. [lomynsiiiMOHHBIE BOJHBI U JApend
reHoB. M3os1ust 1 MUTrpanus.
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EctectBennbiii oTOOp — HampaBisioumii  (aktop sBomonuu. DopMmel
€CTECTBEHHOT'0 0TOODA.

[Ipucnoco0aeHHOCTh OpPraHU3MOB KakK pe3yJbTaT 3Bojtouuu. [Ipumepsl
MPUCTIOCOOJIEHHUM Yy opraHu3MoB. ApoMop(}o3bl U UANOATATITAIIUH.

Bun wu BumooOpazoBanue. Kpurepun Buga. OcHOBHbie  (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, YKOJI0TUYECKOE.

MakposBomonusi. PopMbl  IBONIONUU:  (puiieTUYecKasi, JIUBEPreHTHas,
KOHBEpreHTHas, napauienbHas. HeoOpaTuMocTh 3BOJIONUH.

[IponcxoxneHne OT HecleNMAIU3UPOBaHHbIX NpenkoB. IIporpeccupytronias
cnenuanu3anvs. AJanTUBHAs paguanus.

JleMOHCTpaLuM:

[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. lapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnune! 1 cxembl: «Pa3BUTHE OpraHMYECKOro MUpa Ha 3emie», «3apoAblIIu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeonrepukc», «Dopmbl  OOppOBI 32
cyliecTBoBaHHe», «EcTecTBeHHBIM 0TOOp», «MHOTrO00Opa3ue COpPTOB PaCTECHUIL»,
«MHoroobpasue  TopoJ  JKMBOTHBIX»,  «llomymsamum»,  «MyTalnuoHHas
U3MEHYUBOCTE», «ApoMopdo3bl», «HMnuoamantammm», «OOmas aereHeparus,
«JIBrmKymme Ccuiabl dBoiroIun», «Kapra-cxema wapmpyTta myTemiectBus Y.
JapBuna», «boppba 3a cymiecTBoBaHue», «IIpHCIIOCOOIEHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BU1000pa30BaHUE», « IKOJIOTHUECKOE BUIOOOPAZOBAHUE.

OOopynoBaHue: KOJUIEKIIMS HACEKOMBIX C PA3JIMYHBIMU THUIIAMH OKPACKH,
Ha0oOp IUIOAOB W ceMsH, Kosuiekuus «[IpuMepsl 3alIUTHBIX NPUCTIOCOOJICHUH Y
KUBOTHBIX», MOJeNb «OCHOBHbIE HANPABIEHUS HBOJIOLNUN», OOBEMHAS MOJENb
«CTpO€HHE TOJIOBHOTO MO3ra MO3BOHOYHBIX».

buoreorpaguueckas kapra wmupa, Koiwiekuus «DopMbl COXPaHHOCTHU
MCKOMAEMbIX JKMBOTHBIX M pacTeHui», woaenb anmmkanus «llepekpéct
XpOMOCOM», BIIaXHbIE Tmpenapatsl «Pa3Butme Hacekomoro», «Passurne
JSITYIIKA», MUKponpenapar «Jlpo3oduna» (HopMa, MyTanund GOpMbI KPbUILEB H
OKpACKH TeJa).

JlaGopaTopHblie ¥ NpPaKTHYeCKHE PadoThI:

JlabopatopHas padota Ne 1. «CpaBHeHHE BUIOB MO MOP(HOJIOTHIECKOMY
KPUTEPUIO».

JlaGopaTopHas pabota Ne 2. «Onucanrue MpUCIIOCOOICHHOCTH OpraHu3Ma 1
€€ OTHOCUTEIBHOTO XapakTepa.

Tema 2. Bo3HUKHOBEeHHE U Pa3BUTHE KU3HM HA 3emJie.

JloHayuyHble TpEACTaBICHHUS O 3apOKACHUU >KU3HU. HaydHble THmoress
BO3HMKHOBEHHUS >KM3HM Ha 3emie. aOuoreHe3 M NaHCHepMus. XUMUYecKas
HBOMIONMUSA. AOHOTEHHBIM CHUHTE3 OPraHWYECKUX BEHIECTB M3 HEOPraHUYECKUX.
OKCNEepUMEHTAIBHOE MMOATBEPKICHUE XUMUYECKOM BOOIMU. HavanbHble 3Tansl
ounonornyeckoi sBomtoruu. ['mmoreza PHK-mupa. @opmupoBanrne MemMOpaHHBIX
CTPYKTYP W BO3HHKHOBEHHE NPOTOKJIETKU. IlepBble KIETKM W HX HBOJIIOLUS.
@opMUPOBaHUE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.
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Pa3Butue xu3Hu Ha 3emie no 3paM U nepuoaam. Karapxeill. Apxeickas u
npoTepo3oiickass dphl. Ilanmeosolickas 3pa u €€ NepuoAbl: KEeMOPHICKUM,
OPAOBUKCKHUH, CHITYPUMUCKHAM, JEBOHCKUM, KAMEHHOYTOJIbHBIN, TIEPMCKHU.

Me3o301cKas 3pa U €€ NMePUobl: TPUACOBBIN, FOPCKUI, MEJIOBOM.

KaliHo3olickags 9pa W €€ mNepuoabl. MaJICOr€HOBBIM, HEOTCHOBBIH,
AHTPOTIOT€HOBBIH.

XapakTepucTUKa KJIMMaTa U T€OJOTHMYECKUX MpoueccoB. OCHOBHBIE ATallbl
ABOJIFOIIMN PACTUTEIBHOTO W KHUBOTHOTO Mupa. Apomopdo3sl y pacTeHUd u
JKUBOTHBIX. [l0sIBI€HNE, pacBET U BBIMUPAHUE TPYIIIT )KUBBIX OPTaHU3MOB.

CucteMa OpraHMYecKOrO0 MHpa Kak OTpakeHue »3Boytonuu. (OCHOBHBIC
CHUCTEMATHUYECKUE TPYIIIbI OPTaHU3MOB.

DBOJIOLHS Ye0BEKa. AHTPONOJIOTHS KaK HayKa. PazButue npeactaBieHui o
MPOUCXOXKJICHUHM 4YeloBeka. MeToasl u3ydeHus aHTpornorene3a. CxojacTBa U
pa3IN4Ks YeJI0BEKA U AKUBOTHBIX. CHCTEMATUUECKOE MOJIOKEHUE YETOBEKA.

Jewxkymue  cuibl  ((akTopsi) AHTPOIIOTEHE3A. Hacnencreennas
U3MEHYMBOCTh UM  €CTECTBEHHBIM o0TOOp. OOmecTBEeHHBIM 00pa3 KU3HH,
M3TOTOBJIEHUE OPYAUU TPYJa, MBILLJICHUE, PEYb.

OCHOBHBIE CTaIMM W BETBU 3BOJIIOIMU YEJIOBEKA: aBCTPAJIONUTEKH, HenoBek
yMenbld, YemoBek npsaMoxomsamiuii, YernoBek HeaHAEPTAIbCKUHM, YenoBek
pasyMHbIii. Haxojku uCKOMaeMblX OCTAaTKOB, BpeMs CYIIECTBOBAHHS, 0O0JIACTb
pacrpocTpaHeHus, 00bEM TOJIOBHOT'O MO3ra, 00pa3 KU3HU, OPYIus.

YenoBeueckue packl. OCHOBHbIE  OOJBIIME  pachkl:  €BPONEOUIHAsS
(eBpasmiickas),  Herpo-aBcTpaJioWjHas  (dKBaTOpHAbHAs),  MOHIOJIOHJIHAS
(asmarcko-amepukaHckas).  UepThl  NPHCIOCOOICHHOCTH  MpEACTaBUTEINICH
YEJIOBEUYECKUX pAC K YCJIOBHSIM CYIIECTBOBaHHUs. EIMHCTBO 4YEIOBEYECKHX pac.
Kpurtuka pacuszma.

JlemoHcTpanuu:

[Toptpetsi: ®@. Pemu, JI. Ilactep, A. N. Omapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabomuuesl 1 cxeMsl. «Bo3nukHoBenne CoiiHeyHON cucTteMbl», «PasButne
opraHuueckoro wmupa», «PacturenpHas kieTtka», <«OKuBoTHasi KJeTKa»,
«IIpokapuornueckass kieTka», «COBpEMEHHAasi CHCTEMa OPraHUYECKOro MHUpa»,
«CpaBHEHUE AHATOMHUYECKHX YEPT CTPOCHHS YEJIOBEKAa M YEIOBEKOOOPA3HBIX
00e3psH», «OCHOBHBIE MeECTa TNAJICOHTOJIOTMYECKUX  HAXOAOK IPEIAKOB
COBPEMEHHOI'0 4YeJlIoBeKa», «JlpeBHeumue moan», «JIpeBHue moam», «llepBbie
COBPEMEHHBIEC JIION», «HeIIOBEUECKUE PaChI».

O6opynoBaHue: myisku  «[Ipoucxoxnaenue — denoBeka»  (OFOCTBI
aBCTPAJIONNTEKA, MHUTEKAHTPOINA, HEAaHJICPTablla, KPOMAaHBOHIIA), CIICIIKH HIIN
U300paXKCHUSI KaMCHHBIX OpPYAHMH IEepPBOOBITHOIO YeJOBeKa (KaMHH-YOMIEPHI,
pyOuma, ckpeOia), TeoXpoHOJOrHyYeckas Tabnuia, KOUIeKIusS «DOpMBI
COXPAaHHOCTH UCKOIIAEMBIX KUBOTHBIX U PACTCHUI».

JlaGopaTopHble ¥ NpPaKTUHYeCKHE PadOThI:
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[TpakTnueckas pabora Ne 1. «M3ydeHne MCKOMaeMbIX OCTaTKOB PACTEHHUU U
YKABOTHBIX B KOJUIEKIUSIX.

DKcKypcHs «IBOJIIOLUS OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-
HAYYHBIA WM KPaeBEeIUCCKUN My3ei).

Tema 3. Opranu3sMbl 1 OKPYKalolIas cpeaa.

DKOJOrus KaK HayKa. 3aJjauyd U pa3Jeiibl SKOJOTHU. MeTOabl SKOJTOTHUYECKUX
MCCIIEIOBaHUM. DKOJIOTMYECKOE MUPOBO33PEHNE COBPEMEHHOT'O YEJIOBEKA.

Cpenbl oOWTaHUs OpPraHU3MOB. BOJHAsl, HA3€MHO-BO3YyIIHAs, MOYBEHHAS,
BHYTPHUOPraHU3MEHHA.

Okonoruueckue ¢akropbl. Kraccudukamuss -skonornyeckux (HakTopos:
abnotnyeckre, OWOTHYECKHME U AHTPOIOreHHbIe. JIEHCTBHE HKOJOTMYECKHX
(bhaKTOpOB HA OPTAHU3MBI.

Abuotnyeckue (akToOpbl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOANU3M.
[TpucniocoOneHust OpraHU3MOB K  JEUCTBHIO  aOMOTHYECKUX  (DAKTOpPOB.
buonornyeckue puTMBl.

buornueckue (bakTopshl. Bunel OMOTUYECKHUX B3aUMOJICUCTBUMU:
KOHKYPEHIIUS, XUIIHUYECTBO, cuMOMO03 U ero ¢opmsel. [lapasurusm, koonepanus,
MyTyaJlIn3M, KOMMEHcalu3M (KBapTHPAHCTBO, HAXJICOHMUYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HayeHHMe OWOTHYECKHUX B3aWMOACUCTBUN JUIsl CYIIECTBOBAaHUS
OpPTraHHU3MOB B IIPUPOAHBIX COOOIIECTBAX.

OKOJIOTUYECKUE XApPAKTEPUCTUKHA MOImyysiuud. (OCHOBHBIE TMOKa3aTENn
MONYJSIUUA. YUCIEHHOCTh, IUIOTHOCTh, POYXKIA€MOCTb, CMEPTHOCTb, IIPUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOIYJISIUU U €€ peryssius.

JleMOHCTpaLum:

[Toptpetsi: A. I'ymbGonsar, K. ®@. Pynbe, O. I'ekkens.

Tabmuubl u cxemsl: kapta «[Ipupoanbie 30Hb 3emau», «Cpensl oOUTaHUs
opranuzmoB», «®@oronepuoansm», «llomynsaunm», «3aKOHOMEPHOCTH poOCTa
YHCIEHHOCTHU NOMYJIAIUU UHDY30pun-Typenbkm», «Ilumnessie nenu».

JlaGopaTopHble ¥ NpPaKTHYeCKHE PadoThI:

JlabopaTtopHas paborta Ne 3. «Mopdonornyeckne 0COOEHHOCTH PaCTEHUN U3
Pa3HBIX MECT OOUTAHHSY.

JlabopaTtopHas pabora Ne 4. «BnusiHue cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB
KOJIeyca».

[TpakTraeckas pabora Ne 2. «Iloacuér MIOTHOCTH MOMYJSIIUN pa3HBIX BUIOB
PacCTEHHII».

Tema 4. Coo0111ecTBa ¥ DKOJIOrH4ecCKHe CUCTEMBI.

CooOmiectBo opranu3sMoB — OuoneHo3. CTpykTypbl OuOIIEHO3a: BUIOBaf,
NPOCTPAaHCTBEHHAs, Tpoduueckas (mumieBas). Buabl-momuHantel. CBsi3M B
OHOIIEHO3E.

Dkonoruyeckne cuctembl (3kocucrembl). [loHsTne 00 3KOcHcTEME WU
ouoreoneHo3e. DOyHKUMOHAIBHBIE KOMIIOHEHTHI 3KOCHUCTEMBI. MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLEeHTbl. KpyroBopoT BEIIECTB U MOTOK YHEPIUU B SKOCHCTEME.
Tpoduueckue (nuimieBbie) YpPOBHM 3KOCHUCTEMBbI. [luileBbie [ENM W CETH.
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OCHOBHBIE TIOKA3aTeM SKOCHUCTEMBI. OHMOMAacca, MPOAYKIHUS. DKOJIOTHYSCKUE
NUpamMubl: MPOAYKIIMH, YHUCICHHOCTH, Ouomaccel. CBOHCTBA HKOCUCTEM:
YCTOMYMUBOCTD, CAMOPETYJIALMS, pa3BuTue. CyKieccus.

[IpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEeK. DKOCUCTEMA XBOMHOTO
WJIN IIAPOKOJIMCTBEHHOTO Jieca.

AHTpPOTIOTEHHBIE ~ DKOCUCTEMBI.  ATPOIKOCUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X03s1iCTBEHHOE 3HAYEHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopa3znoobOpazne kak ¢akTop ycTOHYMBOCTH 3KocucTeM. CoxpaHeHue
OMOJIOTMYECKOT0 pazHOOOpasus Ha 3emIle.

Yuenne B. U. Bepuaackoro o Omocdepe. ['paHuiipl, coctaB u CTPyKTypa
ouocdepsl. JKuoe BemiectBo U ero ¢yHkmuu. OcobeHHOCTH Omocdepbl Kak
I00ANBHOM JKOCUCTEMBI. J[MHaAMUYEeCKoe paBHOBecME H oOpaTHas CBSI3b B
ouocdepe.

KpyroBopoThl BEIIEeCTB ¥ OMOTCOXMMHUYECKUE IUKIIBI 3IeMeHTOB (Yriiepoa,
a30Ta). 30HAIBHOCTH OMochepbl. OCHOBHBIC OMOMBI CYIIIH.

UenoseuecTBo B 6Mocdepe 3emiid. AHTPONIOTEHHbIE U3MEHEHUs B Ouocdepe.
['mo6anbHbIE IKOJIOTHYECKUE TTPOOIEMBI.

CocymiecTBOoBaHUE IPUPOJIbI u YeJI0BEYECTBA. CoxpaHeHue
Oropa3HO00pa3us Kak OCHOBA YCTOMYMBOCTH Onocdeprl. OCHOBA pallMOHAIBHOTO
YVIOpaBICHUS NPUPOJHBIMUA pECypcaMd U HUX HUCIOJb30BaHUE. JloCTHXKEHUs
OHOJIOTMU U OXpaHa MPHUPOIBI.

JleMOHCTpaLum:

[Toptpetsr: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepuaackuii.

Tabmuupbl u cxemsl: «llumesbie nenn», «bUoOLIEHO3: cOCTaB U CTPYKTypa»,
«IIpupoaueie coobmectBa», «llenn nuTaHusA», «DKOJOTHYECKAs MHUPAMHIA»,
«buocdepa u yenoBek», «IKOCUCTEMA HIUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jieca», «buorneno3z Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPOIIOTEHHBbIE ~ BO3JICUCTBUS HAa MNpUPOAY», «BaxHeumume HCTOUHUKH
3arpsi3HEHUS] BO3AyXa M TPYHTOBBIX BOI», «IlouBa — Ba)kHEWIIasi COCTaBIISIOIIAS
ounocheprr», «DakTopsl aerpaganuu nouB», «llapHukoBbii d3pdexT», «DakTopsl
pPaAMOaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mast crpykTypa Ounochepbr»,
«Pacnipoctpanenue xu3Hu B Ouocdepe», «O30HOBBIA dKkpaH Ouochepor»,
«KpyroBopot yriepona B buochepe», «kKpyroBopot a3ora B mpupoie».

O6opynoBanue: Mojefb-anmuKaus «TunuyHble OMOLIEHO3b», TepOapuil
«PacTutenbHble COOOIIECTBa», KOUIEKINH «bHUOLIEHO3», «BpeauTenu BaKHEUIINX
CEIIbCKOXO3SIMCTBEHHBIX ~ KYJBTYp», TepOapuu W KOJUIGKIIMM pPACTEHUU U
JKUBOTHBIX, MPUHAJICKAIIUE K Pa3HBIM DKOJOTHYECKUM TpyImrnaM OJHOTO BHJA,
Kpacnass kuura Poccuiickoii ®Denepariuu, H300pa)KeHHs OXPaHSIEMBIX BHUJIOB
paCTEHUM U )KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110
BHUOJIOT'MX HA BA3OBOM YPOBHE CPEJHEI'O OBLHIEI'O
OBPA30BAHUA

Cormacno ®I'OC COO, ycranaBnuBaroTcs TpeOOBaHUA K pPE3yibTaTam
OCBOCHMs  OOy4aloIMMHUCA TPOrpaMM  CpeJHEero oomero oOpa3oBaHMUA:
JUYHOCTHBIM, METAIIPEIMETHBIM U TPEAMETHBIM.

JIMYHOCTHBIE PE3YJIbTATDBI

B cTpykType JNMYHOCTHBIX PE3YyJbTAaTOB OCBOEHUSA NpeameTa «bHoJorus»
BBIJICJICHBI CIICYIOIIME COCTABJISIONIME. OCO3HAHUE O0YyYalOlMMUCS POCCUMCKON
IPaXKIAHCKON UIEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOATEIIBHOCTH
U CaMOOIIPE/ICNICHUI0, HaJu4yhue MOTHUBAIlMKM K  OOy4YeHUI0  OHOJIOTHH,
[[eJICHANIPABICHHOE pPa3BUTHE BHYTPEHHUX YOEKIEHUW JUYHOCTHU HAa OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIUNA Pa3BUTHS OHOJIOTUYECKOTO
3HaHUS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOUIMXCsi PYKOBOACTBOBATHCS B CBOECH
JEATEIbBHOCTH 1I€HHOCTHO-CMBICJIIOBBIMH ~ YCTAHOBKAMM, MPUCYIIUMU CHUCTEME
OMOJOrMYeCKOro oOpa3oBaHMs, HAJIUYME 3KOJOTMYECKOro IPaBOCO3HAHUS,
CIIOCOOHOCTH CTaBUTH LI€JIU U CTPOUTH KU3HEHHBIC TIIaHBI.

JInyHOCTHBIE pe3yNIbTaThl OCBOCHUS TpeaMeTa «bUOJOTHUS» JOCTUTAIOTCS B
€UHCTBE Y4YEOHOM M BOCHUTATEIBLHON JESITEIBHOCTA B COOTBETCTBUHM C
TPAJULIUOHHBIMA POCCUNCKUMU COLIMOKYJIBTYPHBIMH, UICTOPHYECKUMH U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSMHM, MPUHATHIMUA B OOIIECTBE MpaBUJIAMH U HOPMAMHU
MOBEJICHUSI U CIIOCOOCTBYIOT TIPOIIECCAaM CaMOTO3HAHUS, CaMOBOCIUTAHUSA U
CaMOpa3BUTHUA, Pa3BUTHUS BHYTPEHHEH TO3UIMU JIMYHOCTH, MATPUOTHU3MA,
YBaXKEHUS K 3aKOHY W MPABONOPSAJIKY, YEIOBEKY TpyJla U CTapllieMy MOKOJIEHUIO,
B3aMMHOTO YBa)KCHMsI, OCPEKHOTO OTHONIICHUS K KYyJIbTYpHOMY HACJICIUI0 U
TpaauldsIM MHOTOHAllMOHAJIbHOTO Hapoaa Poccuiickoit denepaiuu, npupoae u
OKpYXaroUIEn cpee.

JInyHOCTHBIE pe3yabTaThl OCBOCHMsSI ydeOHoro mpeamera «buonorus»
JIOJKHBI OTPaXaTh TOTOBHOCTh U CLIOCOOHOCTH 00YYarOIIUXCs PyKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TMO3WUIMEH JIUYHOCTH, CHUCTEMOM IEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHHX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHMCKOro OOIIECTBa, pacUIUpeHUE >KU3HEHHOTO
OMbITA U OMbITA JEATEILHOCTH B MPOIECCE pEeAIM3allMi OCHOBHBIX HAIpaBJICHUUN
BOCIIUTATEIBHON €SI TEIbHOCTH, B TOM YHUCJIE B YACTH:

1) rpaIaHCKOT0 BOCTIMTAHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIUN 00YUYaOIIEeT0Cs KaK aKTUBHOTO H
OTBETCTBEHHOTO WJIEHA POCCHICKOTO OOIIECTRA,;

OCO3HAaHME CBOMX KOHCTHUTYIIMOHHBIX TIpaB W OOS3aHHOCTEH, YBaKCHHE
3aKOHa M MPaBOMOPSIAKA;
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FOTOBHOCTh K COBMECTHOW TBOPYECKOM MAEATEIBHOCTA TMPU CO3IAHUU
y4EOHBIX MPOEKTOB, PEUICHUH YYEOHBIX M MO3HABATEIBHBIX 3a7]a4, BBIMOJIHEHUH
OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TIO3UIIMIO [0 OTHOIIEHUIO K
SIBJICHUSM COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHHE YUYHUTHIBaTh B CBOUX JACHCTBHSAX HEOOXOIUMOCTH KOHCTPYKTHBHOTO
B3aMMO/JICUCTBUS JIIOJICH ¢ pa3HBIMHU YOSKIECHUSIMH, KYJIbTYPHBIMH IICHHOCTSIMU U
COIIMAJIbHBIM MOJIOKECHUEM,

FOTOBHOCTh K COTPYAHHYECTBY B IIPOLECCE COBMECTHOTO BBIITOJIHCHUS
y4eOHBIX, TMO3HABATEIBHBIX W HCCIEAOBATEIbCKUX 3a7a4, YBaXXUTEIbHOIO
OTHOIIEHUS K MHEHHIO OIMOHEHTOB MPHU OOCYXICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO CO/ICPKAHUS,

TOTOBHOCTbh K TYMaHUTAPHOW U BOJOHTEPCKOU JESATEIbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHMS

c(hOpMHUPOBAHHOCTH POCCUICKOMN TpaKIaHCKOU UJACHTUYHOCTH,
MMaTPUOTHU3MA, YBAXECHUS K CBOEMY HApOAYy, YYBCTBA OTBETCTBEHHOCTHU TEPE]
Ponuno#, ropgocty 3a CBOW Kpad, CBOK PoauHy, CBOM $S3BIK U KYJIBTYpY,
MPOILIOE U HACTOSAIIEE MHOTOHALIMOHAIIBHOTO Hapoja Poccuy;

IIECHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIICIUIO U MAMSITHUKAM ITPUPO/IBI,
TOCTHKEHUAM Poccrum B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKUX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWMOJOTHM, TOHUMAHMS 3HAYCHUST OWOJOTUM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 0O0IIIECTRA,;

uaelHas yoexxIEHHOCTh, TOTOBHOCTh K CHYK€HHIO W 3ammTe (OTeuecTBa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) TyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HaHME IYXOBHBIX IIECHHOCTEH POCCUHNCKOr0 HApO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUICCKOTO MMOBEACHNS;

CIIOCOOHOCTh OIIEHHUBATh CHUTYAIlMI0O W TMPUHHMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJa B IIOCTPOCHUE YCTOMYMBOTO Oy IYIIETO;

OTBETCTBCHHOE OTHOIIEHUE K CBOUM POJUTENSIM, CO3JAHUIO CEMbH HA OCHOBE
OCO3HAHHOT'O MPHUHATHS IEHHOCTEH CEMEWHOM KHU3HM B COOTBETCTBUU C
TpaguuusIMu HaponoB Poccuy;

4) 3¢TeTHYECKOr0 BOCITUTAHMSA:

ACTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ICTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPya, OOIIECTBEHHBIX OTHOIICHUIH;

IMOHUMAHUE SMOLIMOHAIIBHOTO BO3JEUCTBUS )KUBOM MPUPOJBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXEHHUIO B Pa3HBIX BUJIAX HMCKYCCTBA, CTPEMIICHHUE
MPOSIBIIATH KA4€CTBA TBOPUYECKOM JJUUYHOCTH;

5) ¢u3uyecKkoro BOCHUTAHHS, (POPMHPOBAHUS KYJIbTYPbI 310POBbS M
IMOIMOHAJILHOTO 0JIArONOJIy M :
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MOHMMAHWE W peamu3amus 3I0pOoBOro H Oe3omacHOro obpasza >KU3HU
(3mopoBoe  mHMTaHWE, COOJIOJCHHWE TUTMCHUYECKHX TPaBWI W HOPM,
cOAIaHCUPOBAHHBIM pEXUM 3aHIATHUH M OTAbIXA, peryisipHas ¢dusndeckas
aKTUBHOCTh), OEPEKHOTO, OTBETCTBEHHOIO M KOMIIETCHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (hPM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

MMOHMMAHUE LEHHOCTH TNPaBWJl HWHIMBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEICHUS B CUTYaLIUSX, YTPOKAIOIIMX 30OPOBbIO U KU3HU JIIOCH;

OCO3HAHHE TOCIEICTBUI W HEMPUSATHS BPEIHBIX MPUBBIYCK (YIOTPEOIICHHS
AITKOTOJIsI, HAPKOTHKOB, KyPEHHSI);

6) TPy10BOT0 BOCTIMTAHMUS .

TOTOBHOCTH K TPY/ly, OCO3HAHHE LIEHHOCTU MacTEPCTBA, TPYI0JIO0HE;

TOTOBHOCTh K AKTHUBHOHM JAESITEIBHOCTU TEXHOJOTMYECKOM W COLMAIIbHOU
HAIpPaBIEHHOCTH, CIIOCOOHOCTh MHULIMUPOBATH, TIAHUPOBATH U CAMOCTOSITENILHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEpEC K Pa3InyHbIM cdepaM MpodeccuoHabHON NeATENbHOCTH, YMEHHUE
coBeplIaThb OCO3HAaHHBIA BBIOOp Oyaymed npodeccun U peanu3oBBIBATH
COOCTBEHHBIE KU3HEHHBIE IJIaHBbI,

TOTOBHOCTh M CIOCOOHOCTH K OOpa30BaHMIO M C€aMOOOpPa30BAHMUIO Ha
MPOTSIKEHUU BCEH KU3HH,

7) IKOJIOTHYECKOT0 BOCTIMTAHUSA

HKOJIOTUYECKH LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILIeCTBOBAHHUS;

NOBBIIICHHE YPOBHS 3KOJOTMYECKOW KyJbTYphl: IMPUOOPETEHUE OIbITA
IUIAHUPOBAHMS TOCTYNIKOB M OLIEHKM MX BO3MOXHBIX MOCJHEACTBUU s
OKPYKaIOUIEH CPEIbI;

OCO3HAaHHWE TI00aJbHOTO XapakTepa 3KOJIOTMYECKUX MpoOjeM M MmyTed HuX
pelieHus;

CIIOCOOHOCTh HUCIIOJIb30BaTh MPUOOpETaeMble TMPU H3YYEHUU OUOJIOTHU
3HAHUST W YMEHUS TMpPU PEHICHUH TPoOIeM, CBS3aHHBIX C paIlMOHAIBHBIM
IPUPOJIONIONIb30BaHNEM  (COOMIO/IeHHe  TpaBWJ — TMOBEICHHS B HPUPOJE,
HaIlpaBJICHHBIX HAa COXPAaHEHHE pAaBHOBECHUS B HKOCHCTEMAX, OXpaHy BHUJIOB,
9KOCUCTEM, OHOChEpHI);

AKTUBHOE HENPUATHE JICMCTBUM, TIPUHOCAIIMX BpPEId  OKPYXKAKOIIECH
OPUPOIHON cpelle, YMEHHE NPOrHO3UPOBATH HEOJArONMPUATHBIE SKOJIOTUYECKUE
MOCJIE/ICTBUSI MPEANPUHUMAEMBIX JEHCTBUN U IPENOTBpaIaTh UX;

HaJIM4KMe Pa3BUTOrO HKOJIOTHYECKOTO MBILIUICHHS, SKOJIOTUYECKON KYJIbTYPHI,
OTbITa JEeSATETbHOCTH AKOJIOTUYECKOMN HaIPaBJIECHHOCTH, yMEHUs
PYKOBOACTBOBAaTbCA MMM B IO3HABATEIbHOM, KOMMYHUKAaTUBHOW U COLIMAJIBHOU
MPaKTUKE, TOTOBHOCTH K YYAaCTHIO B TPAKTUYECKON ESITEIIbHOCTH SKOJIOTUYECKOU
HaIpaBJICHHOCTH,

8) HeHHOCTH HAYYHOT0 MO3HAHMSA:
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c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH M OOILECTBEHHOH MPaKTUKH, OCHOBAHHOI'O Ha JUAJIOre
KyJIBTYp, CHOCOOCTBYIOILIEIO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE SA3BIKOBOM M YHUTATENbCKOW KYJBTYphl KaK CpeICTBa
B3aMMOJCHCTBUS MEKY JIIOAbMH U [TO3HAHUS MUDA,;

NOHMMaHHE cleuu(UK OHOJOrMM KaK HayKH, OCO3HaHUs €€ poiu B
(OpMUPOBAHMN PALMOHAIIBLHOTO HAYYHOI'O MBILIUICHUS, CO3JaHUM IEJIOCTHOIO
IPEICTAaBICHUST 00 OKPYXKAIOLIEM MHUpPE KaK O €IWHCTBE MPHUPOJbI, YeJOBEKa U
o0miecTBa, B TMO3HAHUU MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEUICHUH MpodiieM
COXpPaHEHHUs MPUPOTHOTO PABHOBECHS,

yOeXKAEHHOCT B 3HAYUMOCTHA OHOJIOTMH JJIi COBPEMEHHOW ITMBUIIM3AIINH:
o0ecrieueHrss HOBOTO YPOBHS Pa3BUTHsS MEAMIIMHBI, CO3/aHUE TMEPCHEKTUBHBIX
OMOTEXHOJIOTH, CHOCOOHBIX pEIIaThb PECYpPCHbIE  MPOOJIEMBl  pa3BUTHUSA
4eJI0BEYECTBA, IIOUCKA MyTeH BBIXOJA U3 INI00ANBHBIX HKOJIOIMYECKUX MPOOJIeM U
o0ecrieueHus  Iepexoja K  YCTOMYMBOMY  pa3BUTHUIO,  PAlMOHAIBLHOMY
UCIOJIb30BAaHUIO TPHUPOAHBIX PECYpCOB M (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB
KU3HU,

3aMHTEPECOBAHHOCTh B TIOJYyYEHUU OHMOJOTMYECKMX 3HAHUW B LEJAX
NOBBILICHUS] OO0IIeH KyJbTYpbl, €CTECTBEHHO-HAYYHOW TI'pPaMOTHOCTH, Kak
COCTaBHOHM 4acTH ()yHKUIMOHAJIBLHOM I'PaMOTHOCTH OOydaromuxcs, GopMupyeMon
IpH U3Y4eHUH OUOJIOTHH,

MOHMMAaHHE CYIIHOCTH METOJIOB MO3HAHUS, UCTIOIB3YEMBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJyYaeMble 3HAHUS [Js aHaiu3a |
OOBSICHEHHS! SIBIICHUIN OKPYXKAIOLIETO MUpa M MPOUCXOSAIINX B HEM H3MEHEHHH,
yMEHHUE JieNlaTh OOOCHOBAHHBIE 3aKJIIOYEHUS] HAa OCHOBE HAy4YHbIX (DAKTOB H
UMEIOIINXCS JAHHBIX C HENbI0 MOJTYYCHHsI IOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEIBHO HCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS Jis
peleHus: npobyieM B pealibHbIX )KU3HEHHBIX CUTYAILMSIX;

OCO3HAaHUE LIEHHOCTH HAy4YHOW AESITeNbHOCTH, TOTOBHOCTH OCYULIECTBIIATH
IPOEKTHYIO M UCCIIEA0BATEIbCKYIO 1€ATEIbHOCTh HHANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CIOCOOHOCTH K  HENpPEpPhIBHOMY  OOpa30BaHUIO U
caM000pa30BaHUIO, K AKTHBHOMY IOJYYEHHUIO HOBBIX 3HaHUM 1o OuoNOrHH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTAMU.

METAINIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHbIe Pe3ybTaThl OCBOCHHS Y4eOHOTO mpeameTra «buojorus»
BKJIIOUAIOT. 3HAaYMMbIe IS (POPMHpPOBAHUS MHUPOBO33PEHUST OOYyUaAIOIIUXCS
MEXKIUCIUIUIMHAPHBIC (MEXKIIPEAMETHbIC) OOIICHAYYHbIC TOHATHS, OTPaKArOIIHE
IEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa U CHeUU(pUKYy METOJIOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPIHs, SIBJICHHE, MPOIIECC,
CUCTeMa, Hay4HbId (pakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCClieIoBaHKe,  HAOIOZCHWE,  HM3MEpPEHHE,  JKCIEPUMEHT U JIPYTHX),
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YHUBCPCAJIbHBIC yqe6HHe I[CﬁCTBH?I (HOBHaBaTeJIBHI)Ie, KOMMYHUKAaTHUBHBIC,

pETyJISATUBHBIC), o0ecreunBaroIme dbopmMupoBaHue (GyHKIHOHATBHON
IPaMOTHOCTH ¥  COIMAJIbHOM KOMIIETEHIIMM OOYy4YaroluXcs, CIOCOOHOCTD
O0y4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIEC MEXIUCIUTUTMHAPHEIE,

MHUPOBO33PEHUYECKME 3HAHUS W  YHHUBEpPCAJIbHbIE ydeOHble JCHCTBUS B
NO3HABATEJIbHON U COLUAJIBHOM MPaKTHUKE.

MertanpeamMeTHble pe3ysbTaTbl OCBOEHMS IMPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHMs TOKHBI OTPAKATh:

OBaagenue YHHMBEpPCAJIbHBIMH y4eOHBIMU MO3HABATEIbHBIMH
NEeUCTBUSAMM:

1) 6a30Bble JOrHYecKHe TeHCTBUS:

CaMOCTOSITENIbHO  (OpPMYNIHpOBaTh W aKTyaJH3UpOBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh NPHU OCBOCHMM 3HAHUU MHPUEMBI JIOTUYECKOI'O MBIIIJICHUS
(amanmu3a, cuHTE3a, CpaBHEHHMS, KJIaCCUPHUKALINU, 0OOOIICHNUS), PACKPHIBATH CMBICIT
OMONIOTHYECKUX TOHSATHH (BBIICISATh UX XapaKTepHbIC MPU3HAKH, YCTaHABIMBATH
CBSI3M C IDYTHMHU MTOHATUSIMH);

ONpENENATh LEIU JEATEIbHOCTH, 3a/aBas IapaMeTpbl M KPUTEPUH HX
JOCTHXKEHHMSI, COOTHOCUTD PE3YJIBTATHI AEATEIBHOCTH € ITIOCTABICHHBIMU LIEJISIMH;

UCIIOJIb30BaTh OMOJIOTMYECKUE MOHITHS ISl 0ObSICHEHUS (DAKTOB U SIBJICHUM
YKABOW NPUPOABI;

CTPOWUTH JIOTHYECKHE paCCYXIeHUS (MHIYKTUBHBIC, JACTyKTHBHBIE, IIO
AHAJIOTHH), BBIABIATh 3aKOHOMEPHOCTH W TPOTUBOPEYUS B PaCcCMATPUBACMBIX
ABJICHUSIX, (DOPMYJIMPOBATh BBIBOJIBI M 3aKIIFOUEHNUS;

NPUMEHSTH CXEMHO-MOJENIbHbIE ~ CpEICTBa  JJIs  MPEICTaBICHUs
CYILIECTBEHHBIX CBSI3€l M OTHOILIEHUM B M3y4Yae€MbIX OMOJOTMYECKHX OOBEKTax, a
TAaK)K€  NPOTUBOPEYMA  pPa3HOro  poja,  BBIABICHHBIX B Pa3JIMYHBIX
UH(GOPMALIMOHHBIX HCTOUYHUKAX;

pa3pabarbIBaTh IUIAH pELIeHHs] NMpoOJieMbl C y4€TOM aHall3a MMEIOIIMXCS
MaTepHaIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTHUBBI B IESITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHMBATh PUCKHU NOCIIEICTBUN JEATEIBHOCTH;

KOOPAMHUPOBAaTh M  BBINOJHATH pabOTy B  YCIOBHUSX  PEABHOIO,
BUPTYaJIbHOIO U KOMOMHHUPOBAHHOTO B3aUMOJIEHCTBHS;

pa3BUBATh KPEATHBHOE MBIIIEHUE MTPU PELIEHUHN KU3HEHHBIX MPOOJIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKHE ICHCTBUSIL:

BJIAJIETh HABBIKAMH y4E€OHO-HCCIIEIOBATENbCKOM U MPOEKTHOMN A TENbHOCTH,
HaBBIKAMM  pa3peuieHusi MOpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOATENIbHOMY MOUCKY METOJIOB PELIEHUs TPAKTUYECKUX 3a/1a4, MPUMEHEHUIO
pa3IuYHBIX METOJIOB ITO3HAHMS;

UCIIOJIB30BaTh pAa3JIMYHbIE BHJBI ACATEIBHOCTH MO TOJYYEHHIO HOBOTO
3HaHUA, €ro HUHTEpIpeTaluy, MNpeoOpa3oBaHUI0 M NPHUMEHEHUI0 B Y4YeOHBIX
CUTYyalUsX, B TOM YUCJIE IPU CO3JaHUH YU€OHBIX M COLMAIBHBIX TPOEKTOB,;
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(dbopMUpOBaTh HAYUYHBIM THUI MBILIUICHUS, BIaIeTh HAYYHOU TEPMHHOJIOTHEH,
KJIFOUEBBIMU MOHSATUAMU U METOIAMU,

CTaBUTh M (HOpPMYyIUpPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTeNbHON
JESATEIbHOCTH U KU3HEHHBIX CUTYalUAX;

BBISIBIISAITh NIPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIlIeHUs, HaXOIUTh apryMEeHTbl Jisi J0Ka3aTelbCTBa
CBOMX YTBEP)KJICHHM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHMUS,

aHAJIM3UPOBaTh TOJYYCHHBIE B XOJI€ PpEIICHUS 3aJaud Pe3yJIbTaThl,
KPUTHUYECKH OIICHUBATh WX JIOCTOBEPHOCTh, MPOTHO3UPOBATH U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHUTYaIlMsIM, OLIEHUBATh TPUOOPETEHHBIN OTIBIT,

OCYIIECTBIISTh IEJICHANPABICHHBIN MOMCK TEpeHoca CPeJACTB U CIOCOOOB
NENUCTBUS B MPOGECCHOHATBHYIO CPENy;

YMETh IEPEHOCUTh 3HAHHS B IO3HABATEIbHYIO U IPAKTHUUECKYIO O0JIacTH
KU3HECSITENbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00acTe;

BBIIBUTaTh HOBBIE HJEH, NpeiaraTb OpUTHHAIbHBIE MOIXOJbl U PELICHUS,
CTaBUTh NMPOOJIEMBI U 33a4H, I0INYCKAIOIIME albTEepHATUBHBIC PEILICHUS.

3) pabora ¢ mHpopManmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMALIUH (TEKCTE YyIeOHOTO
nocoOus, HAy4YHO-TIONMYJISIPHOM JuTeparype, OHOJOTHYECKUX CIIOBapsX U
CIpaBOYHUKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B MHTEepHeTe), aHaIM3UpPOBATH
UH(GOPMAIIMIO PA3IUNYHBIX BUOB U (POPM IMpEACTaBICHUS, KPUTHUECKH OLICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTD;

dbopMyIMpoBaTh 3aMpOChl U MPUMEHSATH PAa3IUYHBIE METOIBI IIPH MOWCKE U
otbope Ouosiornueckoi mHpopMalu, HEOOXOAUMOM NI BBIOTHEHUS YYEOHBIX
3ajady;

npuoOpeTaTh OMNBIT HUCHOJB30BaHUS WH(POPMALMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTH, COBEPIIEHCTBOBATh KYJIbTYypy aKTUBHOI'O MCIOJIb30BAHUS PA3IUYHbIX
MIOUCKOBBIX CHUCTEM,;

CaMOCTOSITENIbHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMY  IMpEACTABICHUS
ounonorndeckoil HGopmaiuu (cxembl, rpaduKy, TUarpaMMbl, TaOJIUIBI, PUCYHKH
U Ipyroe);

UCTIONB30BaTh HAYYHBIM S3BIK B KadecTBE CpeACTBa mpu pabdoTe ¢
Ononoruyeckod HHPOpMALMEl: MNPUMEHATb XUMHUYECKHUE, (QU3NYECKHE U
MaTeMaTU4YeCKHe 3HAKU W CHUMBOJBI, (opmyibl, ab0peBUaTypy, HOMEHKIATYPY,
UCTIONB30BaTh W MPeoOpa3oBbIBaTh  3HAKOBO-CHUMBOJHMYECKHE  CPE/ICTBa
HaTJISTHOCTH,

BJIQJICTh ~ HaBBIKAMU  pACTO3HABaHMS W 3alIUTHl  HHPOpPMAIUH,
nH(OPMAITMOHHOM 0€30MTaCHOCTH JIMYHOCTH.

OBiaieHHe YHUBEPCAJIbHBIMA KOMMYHMKATUBHBIMH JeHCTBUSIMMU

1) o6menmue:
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OCYIIECTBIISATH KOMMYHHUKAIIMHA BO BCeX c(pepax KM3HU, aKTUBHO yIaCTBOBATh
B JIMAJIOTe WU JUCKYCCHH IO CYIIECTBY 0OCYKaaeMoil Tembl (yMEHHUE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKJEHUS OTHOCHUTENIBHO BBITIOJIHEHMS TMpeiaraeMoun
3aJlayd, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTH MO3UIMN JIPYTUX YYaCTHUKOB
JIaJIora WU TUCKYCCHH);

pacro3HaBaTh HeEBepOalbHBbIE CpEJCTBAa OONICHHUS, MOHUMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHUS KOHQMIMKTHBIX CHUTYallUH,
YMETh CMATYATh KOH(IMKTHI K BECTH MIEPETOBOPHI,

BIAJCTh PA3IUYHBIMH CIIOCOOAMHU OOIINCHHSI ¥ B3aWMOJCHCTBUS, MOHUMATH
HaAMEPEHUS IPYTUX JIFOJICH, MPOSBIISATh YBAKHUTEIBHOE OTHOIICHUE K COOCCETHUKY
U B KOPPEKTHOM popme popMyarpoBaTh CBOM BO3PAKECHHUS;

pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB.

2) coBMeCTHasl eI TeJIbHOCTD!

MOHMMATh M HMCHOJIb30BAaTh MPEUMYIIECTBA KOMAHAHON M WHAWBUIYaTbHOMN
paboOThHI IPHU PEIICHUH OUOTOTHYECKOM TPOOIeMbl, 000CHOBBIBATH HEOOXOUMOCTh
MPUMEHEHUS TPYNIOBBIX (POPM B3anMOICHCTBUS PU PEIICHUH Y4eOHOM 3a/1auu;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JCUCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEN KaXKI0T0 YWJICHA KOJJIEKTUBA;

NPUHAMATh 1€MW COBMECTHOW  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOpPJIUHUPOBATh JCHUCTBUS MO €€ JOCTHUKCHHIO: COCTaBJISATH IUIAH JICMCTBUM,
pacrpenensTh pojid C YY4ETOM MHEHHMH YYaCTHHUKOB, OOCYXIaTh pPE3YJIbTaThl
COBMECTHO paboTHI;

OIICHMBATh KAaue€CTBO CBOEr0 BKJAJa U KaXJOTO y4YaCTHHKA KOMAaHIbl B
o0l pe3yabTar o pa3pabOTaHHBIM KPUTEPUSIM;

npejyiarath HOBBIE TPOEKTHI, OLEHUBATh HUJEW C TO3UIUU HOBU3HHI,
OPUTMHAJIBHOCTH, MPAKTUYECKOW 3HAYUMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3IUYHBIX
CUTYAIMSIX, TPOSIBIISITH TBOPYECTBO U BOOOpaXKeHUE, ObITh MHUIIUATUBHBIM.

OBJaieHne YHHBEPCAJIbLHBIMYU PEryJISSTUBHBIMHU ACHCTBUSIMM

1) caMoopraHu3amusi:

UCIIOJIb30BaTh OWOJIOTUYECKUE 3HAHUS [IJIS BBIABJICHHS TPOOJIEM U HX
peIIeHus B )KU3HEHHBIX U YY€OHBIX CUTYAITUsX;

BHIOMpaTh Ha OCHOBE OHOJIOTUYECKUX 3HAHUU II€JI€BbIE U CMBICIOBBIC
YCTAHOBKM B CBOUX JEHCTBUSX U MOCTYNKaX MO OTHOIICHUIO K XMBOW MPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPY>KAIOIIHX;

CaMOCTOSITEJTbHO OCYIIECTBIISITh TMO3HABATENIBHYIO JIESITEILHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIC 3aJlaud B 00pa30oBaTeIbHON
JEATEeIbHOCTH U )KU3HEHHBIX CUTYaIlUsIX;

CaMOCTOSATENILHO COCTABJIATh IUJIAaH PEIICHHs TPOoOJIeMbI C  y4éToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U TIPEIITOYTCHHUIA,

JaBaTh OLIEHKY HOBBIM CHUTYalHsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEOYTCHHH;
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JIenaTh OCO3HAHHBIM BHIOOP, apTyMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pelIeHuE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

CrocoOCTBOBaTh (DOPMUPOBAHUIO W TPOSIBJICHUIO IMIHPOKOW DJPYIULIUM B
pa3HBIX O00JIACTSAX 3HAHMM, IMOCTOSHHO IIOBBIIIATH CBOM OOpa3oBaTEIbHBIN U
KYJIbTYPHBIA YPOBEHb.

2) CAMOKOHTPOJIb

JIaBaTh OLICHKY HOBBIM CHUTYaIlMsM, BHOCUTb KOPPEKTHBBI B JECSATEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YIbTATOB LEISM,

BIIAJICTh HABBIKAMH  TIO3HABATENbHONW  pedekcMH KaK  OCO3HAHUS
COBEpIIAEMBIX JEHUCTBUM W MBICIUTEIBHBIX MPOLECCOB, HUX PE3YJIbTATOB U
OCHOBaHHH, MCIOJIb30BaTh MPUEMBI pPedICKCUU JJIs OIEHKH CHUTYyalliu, BBIOOpa
BEPHOT'0 PELICHMUS,

YMETh OLICHWBAaTh PHUCKHM M CBOCBPEMEHHO MPUHUMATh PEIICHUSA II0 HUX
CHIDKCHHUIO,

IPUHUMATh MOTHBBI M aApPryMEHTBl JPYyIUX NPU aHAIU3E pPe3yIbTaTOB
JIEATEIILHOCTH;

3) npuHATHE Ce0sl U APYIrUX:

MPUHUMATH Ce0s1, TOHUMAas CBOM HEJOCTAaTKH M JIOCTOMHCTRA,

IPUHUMATh MOTHBBI M aApPryMEHTbl JPyrUX NPU aHAIU3E pPe3yIbTaTOB
JICATEIILHOCTH,

MpU3HABaTh CBOE MPAaBO M MPaBO JAPYTIUX Ha OLIUOKH,

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP C MO3UIUU JPYTOT0o YeIOBEKa.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHble pe3ynbTarhl OcBOeHUs mporpammbel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT cnenuduueckue ais yueOHoro npeamera «buomorus»
Hay4YHbIE€ 3HAHMSI, YMEHHUS U CIOCOOBI IEUCTBUI MO OCBOEHUIO, HHTEPIPETALNUN U
npeoOpa30BaHUIO 3HAHUM, BUJbI ACSITEIBHOCTU IO MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUI B Pa3jMUYHbIX Y4EOHBIX CUTYyallMsX, a TakkKe B pPEasbHbIX
KU3HEHHBIX CUTYyallUsX, CBA3aHHBIX C Ouonorueil. B mporpamme mnpeamerHbie
pe3yJIbTaThl MPEICTaBICHBI IO TOJaM 00yUYEeHHUS.

[IpeameTHBIE pe3ynbTaThl OCBOCHHS y4ueOHOro mnpeamera «buomorus» ¢ 10
Kjlacce NOJKHBI OTPaXKaTh:

c(OpMUPOBAHHOCTH 3HAHUI O MECTE U POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAHMS €CTECTBEHHBIX HayK, B (OPMHPOBAHUU COBPEMEHHON €CTECTBEHHO-
HAy4YHOW KapTHHBI MHpPA M HAYYHOIO MHUPOBO33PEHHS, O BKIJIAJlE POCCUHUCKHX U
3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJOTUH, (QPYHKIHMOHAIBHOU
IPaMOTHOCTH YeJIOBEKa JUIsl pelICHUs dKU3HEHHBIX 3a]1a4;

YMEHHUE PpaCKpbIBATh COJEpX aHUE OUOJIOTMYECKUX TEPMUHOB M TMOHSATHUM:
KU3Hb, KJETKa, OpraHm3M, MeTrabonn3M (OOMEH BEIIECTB W IIPEBpaIlCHHE
SHEPIHUH), TOMEOCTa3 (CaMOperyJisius), YPOBHEBasT OPraHU3aIUs JKUBBIX CHCTEM,
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caMoBOCIIpon3BeieHHe (PEPOAYKIINS), HACIECICTBEHHOCTh, U3MEHUYUBOCTbD, POCT U
pa3BUTHE;

YMEHHE W3JIaraTb OHOJIOIMYECKUE TeOopuH (KJICTOYHAs, XPOMOCOMHasl,
MyTaIlMOHHAsl, IIEHTpajbHAas JOrMa MOJICKYJIApHOW Owuonoruu), 3akoHbl (I
Mengens, T. Moprana, H. 1. BaBuioBa) u ydenus (0 HeHTpaXx MHOrooOpasus u
POMCXOXKICHUS KYJIbTYpHBIX pacTenuid H. V. BaBuioBa), onpenensTe TpaHHIIbI
WX IPUMEHHUMOCTH K KUBBIM CHCTEMAM;

YMEHHE BJIaJIeTh METOJAAMH HAYYHOTO TIO3HAHUS B OMOJIOTUU: HAOMIOACHHUE U
ONKMCAHUE KUBBIX CHCTEM, IMPOLIECCOB W SIBJICHUM, OpPraHU3alrs U NPOBEJICHUE
OMOJIOTMYECKOIO0  JKCIEPUMEHTA,  BBIABMKEHUE  THUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEX]y HCCIEIyEMbIMU BEJIMYUHAMH, OOBICHEHHE IOTYYEHHBIX
pE3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX MOHSATUM, TEOPUH MW 3aKOHOB, YMEHHE
JIeaTh BBIBOJIbI HA OCHOBAaHUH MOJIyYEHHBIX PE3YyJIbTATOB,;

YMEHHE BBIJEIATh CYIIECTBEHHbIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
JYKApUOT, OJHOKIETOYHBIX M MHOTOKJIETOUYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB. OOMEHa BEIIECTB U IMPEBPAILLEHUS HEPIHMM B KIETKE, (POTOCHHTE3A,
IUIACTUYECKOTO M HHEPreTHUecKoro oOMEHa, XEMOCHMHTE3a, MHUTO03a, Meio3a,
OIUIOJOTBOPEHUS, PAa3MHOXEHHUS, WHIMBUAYaJbHOIO pPa3BUTUA OpraHU3Ma
(onTOrCHE3);

yMEHUE MPUMEHATh MOJYyYECHHbIE 3HAHUS JUIsi OOBACHEHHS OMOJOTHYECKHUX
IIPOLIECCOB W SIBJIICHUH, Il NMPUHATHUS NPAKTHYECKUX PEIICHHU B MOBCEIHEBHOU
XKU3HU C LeJblo oOecreyeHus: Oe30MacCHOCTH CBOETO 3/I0pOBbSl M 30POBbS
OKPY’KaIOIUX JI0JeH, COOI0IEHUSI HOPM I'PaMOTHOT'O TIOBEACHUS B OKPYXKaroIen
MIPUPOJTHOU CPELIE;

YMEHUE pellaTh JJIEMEHTApHbIE TE€HETUYECKHE 3aJadyd Ha MOHO- U
TUTHOPUIHOE CKpEIIMBAHKE, CLEIVIEHHOE HAClelI0BAHUE, COCTaBIIATH CXEMBI
MOHOTHOPHUIHOTO CKpEIIMBAHUS ISl MPEACKA3aHUs HACJIEIOBAaHUS TPU3HAKOB Y
OpraHU3MOB,;

yMEHHUE BBIMOJHATh JIA0OpAaTOpPHBIE M MpaKkTU4YecKre paboThl, COOII0IAThH
npaBuia npu pabore ¢ ydeOHbIM U Ja00paTOPHBIM 000PYAOBAHHUEM;

yMEHUE KPUTHUYECKH OIEHWBATh U HHTEPIPETUPOBATH WH(OOPMAIUIO
OMOJIOTMYECKOTO  COJAEpKaHMsl, BKJIIOYAIOIIYI0 IICEBJOHAYYHbIC 3HAHMUS U3
Pa3IMYHBIX UCTOYHHUKOB (CpecTBa MacCOBOW MH(OPMAIINK, HAYYHO-TTOMYJIIPHBIC
MaTepHallbl), STUYECKHUE AacCleKThl COBPEMEHHBIX HCCICIOBAaHWI B OWOJIOTHH,
MeIUIMHE, OMOTEXHOJIOTHH;

YMEHUE CO03/1aBaTh COOCTBEHHbIE IHCbMEHHBIE M YCTHBIE COOOIIEHU,
0000111251 OMOJIOTHYECKYI0 MH(OPMAILIMIO U3 HECKOJbKUX MCTOYHHKOB, TPAMOTHO
MCIOJIb30BaTh MOHATUIHBIN anmapaT OMOJIOTHH.

[IpenMeTHBIC pe3yabTaThl OCBOEHUS yueOHOro mpeamera «buomorus» ¢ 11
Kacce JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUM O MECTE U POJM OMOJIOTUU B CHCTEME HayYHOTO
3HAaHUSl ECTECTBEHHBIX HayK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
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HAay4YHO! KapTUHBI MHUpPa M HAYYHOTO MHUPOBO33PEHUS, O BKJIAJE POCCHUMCKHUX U
3apyOEKHBIX YUYEHBIX-OMOJIOTOB B Pa3BUTHE OUOJIOTHH;

YMEHHUE PaCKpbIBATh COJEpXKaHUE OUOJIOTHYECKUX TEPMUHOB M TMOHSATHUM:
BUJI, TOMYJISIIKS, TCHO(POH/I, SBOJIIONHUS, ABMKYIIUE CHIbI ((DaKTOPBI) DBOJIIOIHH,
MPUCTIOCOOJIEHHOCTh OPTaHU3MOB, BHJI000pa30BaHME, JKOJIOTHUYECKHE (HaKTOPHI,
HPKOCUCTEMa, MPOAYLEHThI, KOHCYMEHTBI, pPEAYLEHTbl, LENu MUTaHus,
AKOJIOTHYECKas MUpaMua, OroreoreHos, ouocdepa;

YMCHHE W3JIaraTh OHOJOTHYECKUEe TeopuH (IBOJIOIMOHHAs Teopus Y.
JlapBuHA, CHHTETHYECKas TCOPHUS SBOIIOIMH), 3aKOHBI W 3aKOHOMEPHOCTH
(3apompimeBoro cxonxcta K. M. bapa, uepenoBaHus TIaBHBIX HAlpaBJICHUH U
nyteit sBoror A. H. CeseprioBa, yuenus o O6uocdepe B. 1. Bepnajackoro),
OMPENENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BJIAJICTh METOJIaMHA HAYYHOTO MMO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
OMMCAHUE MKUBBIX CUCTEM, IMPOLECCOB U SIBIICHWI, OpraHu3alus U IPOBEICHUE
OMOJIOTUYECKOTO  DKCIEPUMEHTA,  BBIJIBMIXKEHHWE  THUIIOTE3bl,  BBHISBICHUE
3aBUCUMOCTH MEX]Iy MCCIECIyEeMbIMH BEJIMYMHAMU, OOBICHEHHE IMOITYYECHHBIX
Pe3yIbTaTOB, UCTIOIb30BAHHBIX HAYYHBIX MTOHSTUH;

YMEHUE BBIICIATh CYIIECTBEHHBIE MPU3HAKKU CTPOEHUS OHOJIOTHYECKHUX
OOBEKTOB: BHJIOB, TMOMYJSIHN, MPOAYIIEHTOB, KOHCYMEHTOB, PEIylLIEHTOB,
OMOreoleHO30B U 3KOCHUCTEM, OCOOEHHOCTH TPOILECCOB. HACJIEICTBEHHOU
W3MEHYMBOCTH, €CTECTBEHHOTO0 OTOOpa, BUA000pa30BaHUSs, MPHUCIOCOOJICHHOCTH
OpraHU3MOB, JCUCTBUS HKOJIOTHYECKHX (HaKTOPOB Ha OpPraHU3MBbl, IEpPEeHOca
BEIIECTB U TIOTOKAa HSHEPrMU B HKOCHUCTEMAX, AHTPOINOIEHHBIX HM3MECHEHUN B
HPKOCHCTEMAx CBOEM MECTHOCTHU, KPYroBOpPOTa BEIIECTB U OHOr€OXMMHUYECKHUX
LIMKJIOB B Onocdepe;

YMEHHE TPUMEHSAThH MOJYyYCHHBbIC 3HAHUS JI1 OOBICHEHUS OMOJOTMYECKUX
IPOLIECCOB U SIBJICHUM, Il NMPUHATHUS NPAKTUYECKUX PEIIEHUM B MOBCEIHEBHOMN
XKU3HU C IeNbl0 obOecrieyeHUs: O€30MacHOCTH CBOETO 3I0pPOBbS M 310POBbS
OKPYKaIOIIUX JI0JIeH, COOJI0IEHUSI HOPM TPaMOTHOTO TIOBEACHUS B OKpYXKaroIen
MPUPOITHON cpeje, MOHMMaHWe HEOOXOAMMOCTH WCIOJIb30BAHUS JOCTHIKEHUN
COBPEMEHHOM OMOJIOTHH JIJIs1 PAIIMOHATLHOTO TIPUPOIOIIOIH30BAHUS;

yMEHHUE peliaTh JIEMEHTApHbIE OMOJIOTMUECKHUE 3a/1aud, COCTABISATh CXEMbI
NIepEeHOCa BEIIECTB M SHEPTHU B dKOCUCTEMaX (LU MMUTAHUS);

YMEHHUE BBINOJIHATH JIA0OpAaTOpHBbIE M MpakTU4YecKue padoThl, cOOI0aTh
MpaBuJia Mpu padboTe ¢ y4eOHBIM U J1a0OPATOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKU OIEHUBATh M HMHTEPHPETUPOBATH HHGOPMALIUIO
OMOJIOTUYECKOTO  COJEpPKaHMs, BKIIOYAIOUIYIO0 IICEBJIOHAYYHbIE 3HAHUSA W3
Pa3IMYHBIX UCTOYHUKOB (CpeJCTBa MacCOBOM MH(OPMAIIMK, HAYYHO-TTOMYJ/ISIPHBIC
MaTepualibl),  pacCMaTpuBaTh  [JIOOATBHBIE  JKOJOTHMYECKUE  MPOOIIEMBI
COBPEMEHHOCTH, ((OPMHUPOBATH [0 OTHOIICHUIO K HUM COOCTBEHHYIO TTO3HUIINIO;

yMEHUE CO03/1aBaTh COOCTBEHHBIC IMHCHMEHHBIE M YCTHBIE COOOIIEHNS,
000011ast OMOJIOTMYECKYI0 HH(POPMAIMIO M3 HECKOJbKUX MCTOYHHUKOB, TPAMOTHO
UCIIOJIH30BATh MOHITUIHBIN ammapaT OMOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHUE
10 KJIIACC

KosnyecTBO yacos JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uugpoBbIe
Ne n/m P Konrpoabnbie IIpakTHyeckue (ncpp )
NPOrpaMMmbl Bcero o0pa3oBare/ibHbIE
padoThI padoTsbI
pecypcsbl
bubnuoreka [{OK
1 b 2 .
HOMOTIDL KKt Hayka 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE CHCTEMBI M UX OpPTaHU3aINS 1 bubmmorexa [IOK
P H https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
3 X i 10 1
UMHUYECKHI COCTaB M CTPOCHUE KIETKU httns://m.edsoo.ru/7f41c292
bubmmoteka [IOK
4 XK 4 1
VISHEACHTEILHOCTE TICTIH https://m.edsoo.ru/7f41c292
5 PasMHOXEHNE U MTHAMBUAYAIIBHOE Pa3BUTHE 5 1 bubnnorexa [IOK
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTh M N3MEHYHNBOCTH 8 05 bubnuoreka [{OK
OpraHM3MOB ’ https://m.eds00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmoreka [JOK
OMOTEXHOIOTHH https://m.edsoo.ru/7f41c292
but6mmoreka [IOK
8 Pesepsitoe Bpenst 1 https://m.edso0.ru/7f41c292
OBILEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 3
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https://m.edsoo.ru/7f41c292

11 KIIACC

KoJunyecTBO yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM uudpoBbie
Ne ni/n P Kontpoabnbie IIpakTHueckue (wnbp )
NMPOrpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchbl
bubmuoreka [{OK
1 IBOMOIHONRA OHOOTHA 10 1 https://m.edsoo.ru/7f41lcc74
5 Bo3HukHOBEHNE U pPa3BUTHE KU3HU HA 3 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubmuoreka [{OK
3 Oprasu3MbL 1 OKpY>KaIOIIas cpea 6 0.5 https://m.edsoo.ru/7f41lcc74
bubmuoreka [{OK
4 Coo011ecTBa 1 9KOJIOTHUECKUE CUCTEMBI 8 https://m.edso.ru/7fA1ccT4
bu6nunoreka LIOK
P 2
> C3EPBHOE BpeMA https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 1 9

[NPOTPAMME

27


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

HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoJsmn4yecTBO 4acoB JJIeKTPOHHbBbIE
Jara uudposbie
Ne n/m Tema ypoka Beero KOﬁHTpOJILHLIe H%aRanecKne WiydeHHST  0GPA3OBATENbHBIC
padoThI padoThI pecypes
bu6mmoreka [IOK
1 buonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.eds00.ru/863e632a
Mertozabl T0O3HAHUS JKUBOW IPUPOJIBI.
I1 6ota Ne 1
2 ((ﬁ:ﬁiiiggiiﬁﬁ: p(a);inqﬂmx 1 0.5 bubmorexa LIOK
' https://m.eds00.ru/863e6122
METOJIOB MPHU U3YUECHUU
OMOJIOTUYECKUX 00HEKTOB»
3 buonoruueckue cucTemsl, MpoIeCcChl 1 bu6nmoreka [JOK
U UX U3yYEHHE https://m.eds00.ru/863e6564
4 XUMHYECKUN COCTaB KJeTKU. Bosa 1 bu6mmoreka [IOK
MHHEpAJIbHBIE COJIU https://m.eds00.ru/863e674e
bu6mmoreka [IOK
> YTIEBOIBL. JIMmuAE! 1 https://m.eds00.ru/863e6870
bu6mmoreka [JOK
6 Bbenku. CocTaB u cTpoeHue OeIKOB 1 https://m.edso0.ru/863e6b72
depMeHThl — OMOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
7 pabota Ne 1 «M3yuenne 1 05 bubmmnorexa LIOK
KaTaJIUTUYECKON aKTUBHOCTH ' https://m.eds00.ru/863e6b72
bepmenToB (Ha mpUMeEpe aMHIIa3bI
WJIM KaTayiasbl)»
bubmuoreka [JOK
8 HyxknennoBbie kucnotel. ATO 1 https://m.eds00.ru/863e6d5¢
9 Hexnerounsie popmbl )kU3HU — 1 bubmuoreka [JOK
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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/863e6870
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c

BHUPYCBI

https://m.edsoo.ru/863e7540

I/ICTOpI/ISI U MCTOABI U3YUYCHUA

bu6mmoreka [JOK

10 kieTku. Knerounas teopust https://m.edso00.ru/863e6e88
11 KreTtka kak nenoctHas xuBast
cucTema
CrtpoeHue 3yKapuoTUYECKON KIIETKH.
JlabopaTopHas paborta Ne 2
«M3yueHne cTpoeHus KIETOK bubnuoreka [IOK
12 pacTeHHid, ’KUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaKTepHii 1Mol MEKPOCKOIIOM Ha https://m.edso00.ru/863e716c
TOTOBBIX MUKpOIIpenapaTax u ux
OIIHCaHUE»
13 Oco0EeHHOCTH CTPOCHUS KIIETOK
MIPOKAPUOTOB U IYKAPUOTOB
14 OOMeH BemIeCTB WIIN METa0O0IU3M. bubmuoreka [JOK
DHepreTuveckuii o0OMeH https://m.eds00.ru/863e766c
15 AMUHHCTpAaTUBHAS KOHTPOJIbHAS
paborta
bu6mmoreka [IOK
16 Porocuures. XemocuHTes https://m.edso00.ru/863e7c98
buocunTtes 6enka. Peakuus
17 MaTpUYHOTO CUHTE3a TLII)aHCJ'IflIII/HI bubmmorexa LTOK
' https://m.edso00.ru/863e796e
— OuocuHTe3 Oenka
JKuzHeHHBIN 1TUKIT KJIETKH. [lenenne
.M . JIab
18 paGora No 3 <HaGmoerme MiTosa 5 05 buommorexa LTOK
P - ! ' https://m.edso00.ru/863e7dc4
KJIETKaX KOHYMKA KOpeIIKa JTykKa Ha
TOTOBBIX MUKpPOIIpernapaTax»
. bu6mmoreka [JOK
19 Meiios https://m.edsoo.ru/863e7f4a
20 @DopMBbl pa3MHOKEHUST OPraHU3MOB bubmiorexa LIOK

https://m.eds00.ru/863e81b6

29



https://m.edsoo.ru/863e7540
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/863e796e
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

OO0pazoBaHue U Pa3BUTHE TTOJIOBBIX
KJ1eToK. OMI010TBOPEHHE.

https://m.edsoo.ru/863e831e

21 JlabopaTopHnas pabora Ne 4 05 bubnnorexa [HOK
«M3y4eHue 3TarnoB pa3BUTUSA ' https://m.eds00.ru/863e81b6
MOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOIIpenapaTax»
29 NunuBunyanbHOE pa3BUTHE bu6mmoreka [IOK
OpraHu3MOB https://m.eds00.ru/863e8436
I'enernka — Hayka o
| e e Busorsa 101
p a https://m.eds00.ru/863e86f2
pu3HaKoB. MoHOTHOpUIHOE
CKpEIIMBaHNE
24 Henonnoe nomuHrpoBaHue. bubnnorexka [JOK
Amnanusupyroniee CKpelMBaHue https://m.eds00.ru/863e8878
0 .3
25 sesammoimioro macretosa Bu6miorera LIOK
a https://m.edso0o.ru/863e89a4
MIPU3HAKOB
26 CuemnieHHOE HaclIe/10BaHHE bubnnoreka [JOK
IIPU3HAKOB. https://m.eds00.ru/863e8c60
27 I'eneTuka noma. HacmenoBanue bu6mmoreka [IOK
MPU3HAKOB, CHETUIEHHBIX C MOJIOM https://m.edso00.ru/863e8c60
NsmenuuBocts. HenaciencTBennas
M3MEHUYUBOCTh. JlabopaTropHas
28 pabota Ne 5. U3yuenue 05 bubnmorexa [JOK
MOAU(DHUKAITIOHHOW U3MEHUYUBOCTH, ' https://m.edsoo.ru/863e8efe
MMOCTPOSHNE BapUAIIMOHHOTO Psijia U
BapHUAIIMOHHON KPUBOW»
29 Hacnencrennast ”3BMEHYHBOCTD bubmiorexa LIOK
a ' https://m.edsoo.ru/863e8efe
30 ['enernka yenoBeka bu6mmorexa [{OK
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https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
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https://m.edsoo.ru/863e8efe

Pesepruerit ypok. O60011eHuE TI0

https://m.edso0o.ru/863e8d78

31 Teme «HacneacTBeHHOCTh 1 1
W3MEHYMBOCTH OPraHU3MOB»
32 Cenekius KaK HayKa M Ipolece 1 EH@_IHOTeKa LHOK
ttps://m.edso0.ru/863e9214
33 MeTobl U JOCTUKEHUSI CEICKIINHI 1 bubmuoreka [JOK
pacTeHUH U KUBOTHBIX https://m.edso0o.ru/863e9214
34 buotexHosorust Kak oTpacib 1 bubnnorexa [JOK
MPOU3BOCTBA https://m.edso00.ru/863e9336
OBUIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME
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https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KIIACC

KosnnuyectBo 4yacos DJIEeKTPOHHbBIE
Hara undgposbie
Ne o/ Tema ypoka Beero KOﬁHTpOJILHbIe l'[pﬁaKanecmde W3yMeHHS  00pa3OBATEJIbHbIE
padoThI padoTsI pecypeb
1 DBOJIIOIHS U METOJIBI €€ U3yUCHHS 1 BH6J_IHOTeKa LOK
https://m.edsoo.ru/863ea20e
2 Hcropus pa3sBuths NpeacTaBICHUN 1 bubnuoreka [IOK
00 3BOTIOLIUHA https://m.edso0.ru/863e9570
bubmuoreka [JOK
3 Mukpossomioms 1 https://m.edsoo.ru/863e9cle
[Momynsaus Kak >eMeHTapHas
€IMHUIIA BUJA U SBOJIOIIH.
bu6mmoreka [IOK
4 Jabopatopras pabora Ne 1 1 0.5 https://m.eds00.ru/863e99c6
«CpaBHEHHE BUIOB 110
MOP(}OIOrHUEeCKOMY KPUTEPUIO»
5 JIBrxyiue cuitbl (371eMeHTapHbIC 1 bubnuoreka [IOK
(bakTophI) IBOITOIHUU https://m.edsoo.ru/863e9da4
. bu6mmoreka [JOK
6 EcrecTBennslit 0T60p 1 ero hopmbl 1 https://m.eds0o.ru/863e9ed0
Pe3ynbTath 3BONMIOLMK:
MIPUCTIOCOOTIEHHOCTh OPraHU3MOB U
7 BH1000pa3zoBanue. JlabopaTtopHas 1 05 bubnmorexa [JOK
pabota Ne 2 «Onucanue ' https://m.edso0o.ru/863e9fde
MPUCTIOCOOJIEHHOCTH OpTaHu3Ma U €€
OTHOCHUTEIILHOTO XapaKTepa»
8 Hanpasnenus u nytu 1 bubnnorexa [JOK
MAaKpO3BOJIKOLIMU https://m.edso00.ru/863e9cle
9 HeoOpaTumocTs 3BOJTIONNAN 1
10 CoBpeMeHHas cuctema 1 bubnmorexa [JOK

OpraHnu4cCKoOro Mmpa

https://m.edsoo.ru/863ea48e
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https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
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Ucropust sxu3nu Ha 3emiie 1 METObI

11 R
e u3yueHus
12 ['MnoTe3pl NPOUCXOKACHUS KU3HHU HA bubnmorexa [JOK
3emiie https://m.edsoo.ru/863ea5a6
PazButue xu3nu Ha 3emMIie 1o 3pam u bubnnorexka [HOK
13 _
nepuoiam https://m.edsoo.ru/863ea6be
OCHOBHBIE 3TaIlbl BOTIOIUI
PaCTUTEIHLHOTO M YKUBOTHOTO MUPA.
[IpakTuueckas pabora Ne 1 bubnuorexa [JOK
14 0.5 _
«/3y4eHre HCKOIaEMbIX OCTaTKOB https://m.edsoo.ru/863ea8hc
pacTeHHii U KUBOTHBIX B
KOJUTCKITHSIX »
15 AMUHUCTpATUBHAS KOHTPOJIbHAS
pabota
DBOJIOIMS YeTI0BeKa (aHTPOIIOTEHE3).
16 JBrK ;IIHG CHIIBI ((baI(<TOTF;I) : Eubmorexa [IOK
Y P https://m.edsoo.ru/863eac2c
aHTpPOIOreHe3a
17 OCHOBHBIE CTaIMM SBOJIOIUH
YeloBeKa
YenoBeueckue pachl U IPUPOIHbIE bubnnorexa [JOK
18 :
ajanTanuy 4YeJIOBEKa https://m.edsoo.ru/863eaea2
PesepBubiil ypok. O6006111eHIE IO
19 TeMe «BO3HMKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emie»
20 DKoJoTHs Kak HayKa
Cpenpl OOUTaHUS U SKOJIOTHUECKHE bubnuorexa [JOK
21 _
(bakTopsl https://m.edsoo.ru/863eafec
bu6mmoreka [IOK
22 Abnomirieckue GaxTope! https://m.edsoo.ru/863eb10e
23 CooOrmecTBa OpraHu3MOB — bubmmnoreka LIOK
OHoIIEHO3 https://m.edsoo.ru/863eb46a
24 buotnueckue dpakTops bubmuoreka [JOK
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https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb46a

DKOJIOTUUECKUE XaPAKTEPUCTHKH
nomyssiun. [IpakTuyeckas padora

https://m.edso0o.ru/863eb348

25 Ne 2 «ITonmcyéT miIoTHOCTH 1 0.5
TIOMYJISIIIAIA PA3HBIX BUJIOB PACTCHHII»
26 DKOJIOTUYECKHUE CUCTEMBI 1 bubmuoreka [JOK
(sxocHcTEMBI) https://m.edsoo.ru/863eb46a
q | o oo, | Busorea 0K
. PAMHIBL. https://m.edsoo.ru/863eb5fa
CBoiicTBa YKOCUCTEM.
28 [TpupoHBIE SKOCUCTEMBI 1
AHTpPOIIOTEHHBIC YKOCUCTEMBI.
29 1
Cyxkueccust
30 buocdepa — rinobanpHas 1 bubnnorexa [JOK
’KOCUCTEMa 3eMJIn https://m.eds00.ru/863ebb5e
31 3aKOHOMEPHOCTHU CYIIECTBOBAHUS 1 bubnuoreka [JOK
ouochepsl https://m.eds00.ru/863ebd16
32 YenosedecTBO B Onochepe 3emin 1
33 CocytiecTBOBaHUE TTPUPOJIBI U 1 bubnnoreka [JOK
YeJI0BeYeCTBa https://m.edsoo.ru/863ebale
PesepBHblIit ypok. O600111€HNE TEMBI
34 «Co001I1ecTBa M 3KOJIOTUICCKHE 1
CUCTEMBI»
OBILEE KOJIMYECTBO YACOB I10 34 2

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

IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBbHOM IPOI'PAMMBbBI

10 KJIACC

Kona
NMPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble mpeAMeTHBbIE Pe3yJabTATHl 0CBOEHUSI 0CHOBHOI
0o0pa3oBaTe/ibHOI NPOrPaMMbI CpPeIHEro 001ero 06pa3oBaHus

ChopmMHupoBaHHOCTh 3HAHUK O MECTe U POJM OUOJIOTUM B CHCTEME
HAYYHOT'O 3HAHUS €CTECTBEHHBIX HAYK, B (JOPMUPOBAHUM COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTHHBI MUpa U HAyYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCHMCKMX U 3apyOCKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosoruy; (PyHKIMOHAIBHON TI'PaMOTHOCTH 4YeJOBEKa MJisi peIICHUS
JKNU3HCHHBIX 3a1a4

YMeHHue packpblBaTh COACp)KaHWE OWUOJIOTHYECKUX TEPMHUHOB U
MOHATHIA: JKU3Hb, KJICTKA, OpraHu3M; MeTtabosu3M (0OMEH BEIEeCTB W
MpeBpalllcHUe DSHEPruH), romMeocTa3 (caMoperyisius), ypOBHEBas
OpraHHU3aIUs KHUBBIX CHUCTEM, CaMOBOCHPOM3BEJCHUE (PEIPOIYKIHS),
HACJICJICTBEHHOCTh, U3MEHYMBOCTh, POCT M PA3BUTHE

YMeHue uznarath OHOJOTMUYSCKHE TEOPHH (KJICTOYHAs, XpPOMOCOMHAS,
MmyTanuonHas), 3akousl (I'. Mengens, T. Moprana, H.W. Basuiosa) u
yueHus (O IEHTpPax MHOrooOpas3usi M MPOUCXOKICHHS KYIbTYPHBIX
pacrenuii H.J1. BaBuioBa), onpeaensars rpaHuIbl KX IPUMEHUMOCTH K
JKMBBIM CUCTEMAM

YMeHue BiajeTb METOJaMU HAy4YHOIO IIO3HAaHUS B OHOJOTUMU
(HabnroieHHe W ONMCAHUE JKMBBIX CHUCTEM, MPOLECCOB U SIBICHUIA;
OpraHM3alisi W  MpOBEJEHHE OMOJIOTMYECKOr0  JKCIIEpUMEHTA,
BBIJIBIDKEHHE  TUIIOTE3bl;  BBIABIIEHHE  3aBUCUMOCTH  MEXKIY
HCCIIElyeMbIMU BEJIMYMHAMH, OOBSICHEHHE MOJYyYEHHBIX PEe3yJIbTaTOB,
HCIIOJIb30BAHHBIX HAYYHBIX IIOHATHUH, TEOPUH M 3aKOHOB, YMEHHE
JIe7IaTh BHIBOJIbI HA OCHOBAHHMH TIOJTYYSHHBIX PE3yJIbTaTOB)

VYMmenne BBIIC/IATh CYHICCTBCHHBIC IIPU3HAKHW BHPYCOB, KIICTOK
MPOKApUOT M OJYKAPHOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpraHWU3MOB;  OCOOEHHOCTH  TIPOIIECCOB OOMEHa  BEIIECTB U
NpeBpallleHUs] PHEPrUU B KIETKe, (POTOCHMHTE3a, IJIACTUYECKOIO M
SHEPreTHYecKoro  oOMeHa,  XEMOCHHTEe3a, MHTO3a,  Meio03a,
OIIOIOTBOPEHUS,  Pa3MHOXKEHUS, HWHANUBUAYAIbHOTO  Pa3BUTUA
opranu3mMa (OHTOreHe3)

YMeHue [pUMEHSATh TMOJy4YeHHbIE 3HAaHUS I OOBSICHEHUS
OHMOJOTMYECKHUX MPOIECCOB U SBICHUM, AJI MPUHATUS MPAKTUYECKUX
pelIeHHii B MOBCEIHEBHON KHU3HH B LIEJSX obecneueHus: 0e301MacHOCTH
CBOETO 3710POBbSI U 3JJ0POBbS OKPYKAIOIINX JIFOI€H, COOIIOAEHUSI HOPM
IPaMOTHOTO  TIOBEJIEHUS B  OKPYXKAIOLIEH MNPUPOAHOM  CpEncE;
MMOHUMaHHe He00X0IUMOCTH HCIIOJIb30BAHUS JOCTHKEHU N
COBPEMEHHOM OMOJIOTUM U OWOTEXHOJNOTUH [UIS pPalMOHAIBHOTO
MIPUPOIONIOIB30BAHUS

VYMmenune peumiaTte 3JIEMCHTAPHBIC T'CHECTHUYCCKUC 3aa4Yd Ha MOHO- U
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TUTUOPHUIHOE CKPEUIMBAHUE, CICTJICHHOE HACJIEIOBAHHE; COCTABIISTH
CXeMbl ~ MOHOTHOPHMIIHOTO  CKpEIIMBaHUS IS TpEICKa3aHus
HacJe0BaHUs TPU3HAKOB Y OPraHU3MOB

YMeHue BBINOJHATH J1a0OpaTOpHBIE W TPaKTHYECKUE PabOTHI,
coOmolaTh MpaBWia TpH padoTe ¢ ydeOHBIM | JIAOOPAaTOPHBIM
o00opy0BaHEM

YMeHHe KpUTHYECKH OLIEHMBATh M HMHTEPIPETUPOBATH MH(POPMAIIUIO
OMOJIOTMYECKOT0 CO/AEPIKAHUs, BKIIOYAIOLLYIO IICEBIOHAYYHbIE 3HAHUS
u3 paznnyHbix uctouHnkoB (CMMU, HaydHO-TIONYJISIpHBIE MaTePHAIIbI);
TUYECKHE AacleKTbl COBPEMEHHBIX HCCIIEOBAaHUM B Ouonoruy,
MeAHULKHE, OMOTEXHOJIOTHH

10

11 KJIACC

Kon
NpoBePsSIEMOro
pe3yJbTarTa

YMeHue co3zaBaTh COOCTBEHHBIC TMCHbMEHHBIC U YCTHBIE COOOIICHUS,
000011as1 OMOJOTUYECKYIO MH(GOPMAIUIO M3 HECKOJBKUX MCTOYHUKOB,
IrPaMOTHO UCTIOJb30BaTh MOHATUHHBIN anmapar OMOJIOTHI

IIpoBepsiemble mpeAMeTHDbIE Pe3yIbTATHI 0CBOEHUSI OCHOBHOI
o0pa3oBaTeJIbHOM MPOrPaMMBbI CPeIHEro 001ero oopa3oBanmsi

ChopmupoBaHHOCTH 3HAHUKH O MECTE U POJH OUOJIOTUU B CHCTEME
Hay4YHOT'0 3HAHUSI €CTECTBEHHBIX HAYK, B (POPMUPOBAHUHU COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa U HAyYHOTO MHUPOBO33PEHHUS; O
BKJIaJIE POCCHMCKMX U 3apyOCKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
Ouosoruy; (pyHKIMOHAIBHON TPaMOTHOCTH 4YeJIOBEKa MJsl PEIICHHUs
YKU3HEHHBIX 337124

YMeHue packpbiBaThb COJEp)KaHWE OHOJOTMYECKUX TEPMUHOB U
MOHATUHN: BUJ, MOMYJALMs, T€HO(POHM, 3BONIONUS, IBUXKYIIHUE CHIbI
(dpaxropsr) HBOJTIOLIUH, MIPUCTIOCOOTIEHHOCTh OpraHU3MOB,
BUI000pa3oBaHue, HKOJIOTHYECKUE GbaxTops!, HKOCHUCTEMA,
MIPOTYIICHTHI, KOHCYMEHTHI, PEIyLEeHTHI, Henu  MUTaHHA,
9KOJIOTHYECKasl MMpamuia, OMoreoreHos, onocdepa

YMeHue uznarath OHOJIOTHUECKHE TEOpUH (dBOJrOIMOHHAs Teopus Y.
JlapBuHa,  CHHTETHYECKAas  TEOpHs  OBOIIONMH),  3aKOHBI U
3akoHOMepHOCTH (3apojsimieBoro cxoactBa K.M. bapa, uepenoBanus
IVIaBHBIX HanpasieHui u nyrtei ssomtonuu A.H. CeseprioBa, ydeHus o
ouochepe B.M.  BepHanckoro), ompenensTh  TIpaHMIBI  UX
IIPUMEHUMOCTH K 5KMBBIM CUCTEMaM

YMeHue BIaJeTh METOJaMH HAay4YHOTO IIO3HaHUS B OMOJIOTUH
(HaOnro/leHHEe W ONMHCAHUE JKUBBIX CHUCTEM, TMPOIECCOB M SIBICHHUN;
OpraHu3ansi ¥ MPOBEJCHHE OHMOJIOTHYECKOTO  HKCIEPUMEHTA,
BBIIBIJKEHWE  THUIOTE3bl;  BBIABICHHE  3aBUCUMOCTH  MEXIY
UCCIIelyeMbIMH BEIMYMHAMHU, OOBSCHEHHE TMOJNyYEHHBIX PE3yJbTaToB,
WCIIOJIb30BAaHHBIX HAYYHBIX IOHATHH, TEOPUHM M 3aKOHOB, YMEHHE
JIe7IaTh BHIBOJIBI HA OCHOBAHHMH TIOJTYYEHHBIX PE3yJIbTaTOB)

YMmenue BBIICIIATD CYHICCTBCHHBIC IIpU3HAKU CTPOCHUMA
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OMOJOTMYECKNX OOBEKTOB: BHJIOB, MOMYJSIIHA, MTPOIYIEHTOB,
KOHCYMEHTOB,  PCIYIEHTOB,  OWOTEOIEHO30B W  JKOCHCTEM,
0COOEHHOCTH MPOIIECCOB HACJICJICTBEHHOU W3MEHUYUBOCTH,
€CTeCTBEHHOTO  0TOOpa, BHI000pa30BaHUs, IMPUCIIOCOOICHHOCTH
OpPTaHW3MOB, JIEHCTBUS JKOJOTHMYECKUX (HaKTOPOB HA OpPraHU3MBEI,
MepEeHOca BENIECTB U IMOTOKA SHEPTHH B IKOCUCTEMaX, aHTPOIIOT€HHBIX
M3MEHEHUN B DKOCHCTEMAaX CBOCH MECTHOCTH, KPyrOBOPOTA BEIIECTB H
OMOre0OXMMHYECKUX IUKJIOB B Onochepe

YMeHue OpUMEHSTh MOJy4YeHHbIe 3HAHUS Ui OOBSCHEHHS
OMOJIOTMYECKHUX TMPOIECCOB U SIBICHUM, JJI MPUHSATHUS MPAKTUICCKUX
pelIeHni B OBCEHEBHOM JKU3HHU B IIeJIAX oOecrieueHus: 6€301acHOCTH
CBOETO 37I0POBbS U 3/I0POBbsSI OKPY>KAIOLIHX JIFO/IEH, COOII0ACHUST HOPM
rPaMOTHOTO  TIOBEJICHUSI B  OKpYXKaloUlell MpUPOAHON  cpere;
MMOHUMAHHE HE00X0IUMOCTH WCIIOb30BaHUS JIOCTHOKCHUI
COBPEMEHHOM OMOJIOTUHU AJIsl PALIMOHATIBHOTO IPUPOIOTIOTIB30BAHUS

YMeHue pemarb 3JIeMEHTapHble OMOJOrMYecKUe 3a/add, COCTaBIAThH
CXEMBbI IIEPEHOCa BEIIECTB U SHEPTHU B dKocucTeMax (LIenu MUTaHuUsl)

YMeHue BBINOJHATH J1A0OpaTOpHBIE W  TPAaKTHYECKHE PAOOTHI,
coOnrofaTh mpaBwia Mpud paboTe C Yy4eOHBIM U J1IAOOPATOPHBIM
o0opy10BaHHEM

YMeHue KpUTHYECKH OLIEHWBAaTh U UHTEPIPETUPOBATH WH(OPMAIIUIO
OMOJIOrMYECKOI0 COJIEPKaHuUs, BKIIOYAIOIIYIO TICEBAOHAYYHbIE 3HAHUS
u3 pa3udHbix ucTouHnKoB (CMMU, HayqHO-TIONMYJISIPHBIC MaTePHAIIbI);
paccmaTpuBath rio0abHbIC 9KOJIOTUYECKUE POOIIeMBI
COBPEMEHHOCTH, (HOPMUPOBATH MO OTHOIICHHUIO K HUM COOCTBEHHYIO
MO3ULUIO

10

YMeHue co3aBath COOCTBEHHbIE TUCHbMEHHBIE U YCTHBIE COOOIEHUS,
000011ass 6MOIOrHYecKyt0 HH(POPMAIMIO U3 HECKOIBKUX UCTOYHUKOB,
IPaMOTHO MCIIOJIb30BATh MOHITUIHBIN anmnapaTt OHOJIOTUH
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MMPOBEPAEMBIE 3JIEMEHTBI COAEP/ KAHUSA

10 KJIACC

Kon
1
1.1

1.2

2.1

IIpoBepsieMblii 3JIEMEHT COEPKAHUSA

buosnorus kak Hayka

buonoruss — Hayka o xuBOW mpupone. Ponp Ouomoruu B opmupoBaHUH
COBpEMEHHOM HaydyHOU KapTuHbI Mupa. CucTemMa OMOJIOTHYECKUX HAYK

Mertopl TO3HAHUS JKUBOW MPHPObI (HAOIIOICHUE, IKCIEPUMEHT, OMHCAHHE,
U3MEpeHue, KiIacCupUKalms, MOJCIUPOBAHUE, CTaTHCTUYeCKas o00paboTka
JTAHHBIX )

JKuBble cucTeMbl M UX OPraHU3aLus

JXusbie cuctembl (OHMOCHCTEMbI) Kak MpeaMeT u3ydeHus: ouosoruu. CBoicTBa
OMOCUCTEM H UX pa3sHooOpa3ue

2.2

YpoBHU oOpraHuzanud OMOCHUCTEM: MOJIEKYJSAPHO-TEHETUYECKHH, KIIETOYHBIH,
OpraHU3MEHHBIN, MOMYSAINOHHO-BUOBON, IKOCUCTEMHBIH, OrochepHbIi

XHMMHMYECKUH COCTAB U CTPOEHUE KIIETKH

3.1

XUMUYECKUH COCTaB KJIETKHM. XHUMHUYECKUE DJIEMEHTBI. MaKpOAJIEMEHTHI,
MUKpO31eMeHTel. Boga u  muHepanbHble BeniectBa. DyHKIMM BOABI U
MUHEpaJIbHBIX BEIIECTB B KieTKe. [lognepxanue ocMoTuyeckoro dananca

3.2

3.3

benku. CoctaB u crpoeHue OETKOB. AMHHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3zameHuMble M 3aMEHMMbIE AMHMHOKHCIOTHI. AMHHOKHCIOTHBI COCTaB.
VYPOBHU CTPYKTYphI OCIKOBOW MOJIEKYJIbI (IEpBUYHAS, BTOPHYHAS, TPETUYHAS U
YeTBEpPTUYHAS CTPYKTypa). XHMHUYECKHE CBOWCTBa OenkoB. buosjorunueckue
¢byHKIUN OEIKOB.

®depmeHThl — Ouosoruyeckue kKatanuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
LHeHTp, cyOctpatHas cnenupuyHocts. Kodepmentsl. Buramunel. Otnuuus
(epMEeHTOB OT HEOPraHMUYECKUX KaTalIn3aTOPOB

VrieBosbl: MOHOcaxapuabl (TJ0K03a, pubo3a M Ae30KcHpud03a), JucaxapHbl
(caxapo3a, makTo3a) M TONHCaxapuabl (Kpaxmai, TJIMKOTEH, IIeJUTI0I03a).
buonoruyeckue GyHKIUHU YTII€BOIOB.

Jlununapl:  TpUraULepuisl,  crepounsl,  pochomunuael.  'mapodunbHO-
rupodoOHbIe cBOMCTBAa. buonornueckue ¢yHkuuu saunuaoB. CpaBHEHHE
YIIJIEBOIOB, OEJIKOB U JIMMTUAOB KaK UICTOYHUKOB SHEPTUH

3.4

Hyxnennoseie kucnotsl: JIHK n PHK. Hykneotnasl — MOHOMEPBI HYKJIIEMHOBBIX
kucaor. Crpoenne u ¢ynkuuu JJHK. Crpoenne u ¢ynkuuun PHK. ATO:
CTpOeHHE U QYHKIIUU

3.5

3.6

3.7

]_II/ITOJ'IOFI/IH — HAayKa O KJICTKC. Knerounas TCOpHA. Metoast N3YUCHUS KIICTOK

Knerka kak nenoctHas >kuBas cucrema. OOIue MpU3HAKM KIETOK: 3aMKHYTas
HapyxHasi mMemOpaHna, moiekynsl JIHK kak renermueckuii ammapat, cucrema
CHHTe3a OenKa

Tumnsl KJI€TOK: 3yKapuoTH4ecKas U npokapuoruyeckas. OCOOEHHOCTH CTPOCHHUS
npokapuotuueckoil  kierku. Kierounas crenka Oaxtepuil.  CrpoeHue
JYKapUOTHUYECKON KIETKH. OCHOBHBIE OTIWYMSI PACTUTEIBHOM, >KUBOTHOW U
IpuOHON KIIETKU

3.8

[ToBepXHOCTHBIE CTPYKTYpBI KIETOK — KJIETOYHAs CTEHKA, TIIMKOKAIMKC, WX
¢ynkiun. [Inasmaruueckas MemOpana, e€ cBoiicTBa U pyHkimu. Lluronnasma u eé
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opranouipl. OTHOMEMOpaHHBIE OPraHOWABl KJIETKU: DHIOIIA3MaTH4YEeCKas CeTh
(OIIC), ammapar T'onbmku, TU30COMBL [10yaBTOHOMHBIE OPraHOMIBI KJIETKH:
MHUTOXOHJIpUH, IUACTUAbL. [IpoucxokieHne MUTOXOHAPUM W IUacTuld. Buubl
wiactua. HememOpaHHble OpraHoubpl KJIETKH: PUOOCOMBI, KJIETOYHBIA ILIEHTD,
pECHUYKH, KIyTUKUA. DYHKIIMM OPraHOMUI0B KJIETKH. BriroyeHus

3.9
3.10

4.1

Anpo — perynaropHblii LeHTp KkieTku. CTpoeHue sapa: saepHas o000JI0uKa,
KapHoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI

TpaHCHOpT BEIIECTB B KIETKE

XKuzHenesaTebHOCTh KICTKH

OOMEH BeIIeCTB, WJIM METaboIu3M. ACCHUMWIAIMS (IUIACTUYECKUN OOMEH) U
TUCCUMWIIALIUS (SHEPreTHYSCKUI OOMEH) — JBE CTOPOHBI €AMHOTO Ipoliecca
MeTaboym3ma. Tumpl oOMeHa BemiecTB. aBTOTPO(HBI U rerepoTpodHbIi. Poib
(bepMeHTOB B 0OOMEHE BEIIECTB M MPEBPAIIECHIH SHEPTHH B KIETKE

4.2

dotocunte3. CBeroBast U TeMHOBas ¢a3bl porocuHTe3a. Peaknuu poTocuHTesa.
DddexTuBHOCTh PoTOCHHTE3a. 3HAYCHUE (OTOCUHTE3a JUIS JKM3HH Ha 3emile.
BnusiHue ycnoBwii cpenbl Ha  (POTOCHHTE3 W CHOCOOBI TOBBIMICHHS €TO
MPOYKTHBHOCTH Y KYJIbTYPHBIX PACTCHHM.

XeMocHHTe3. XEMOCHHTE3HpYIoIue OakTepuu. 3HAYCHHE XEMOCUHTe3a s
KU3HU Ha 3emiie

4.3

4.4

DHepreTU4ecKuii oOMEH B KJeTKe. PaciuerieHne BeIIeCTB, BBIJCICHUE W
aKKyMYyJIUDOBaHME OJHEPrud B KIETKe. OTalbl HSHEPreTHYecKoro oOMeHa.
I'mukonus. bpoxenne m ero Buabl. KHCIOpOAHOE OKHCIEHUE, WIH KIETOYHOE
npixanue. DPHEeKTUBHOCTh YIHEPTreTHYECKOro 0OMEeHa

Peakiun matpuunoro cunresa. I'enernueckas nndopmanus u JIHK. Peanuzamus
reHeTHUYecKo MHpopmanuu B KieTke. ['eHeTHueckuid KOJ U €ro CBOMWCTBA.
Tpanckpuniuss — matpuunbli cuHTe3 PHK. Tpancmsamums — OGuocuHTe3 Oernka.
KoaupoBanue amunokuciot. Posb pubocoM B OMocuHTe3€ Oenka

4.5

Hexnerounsie Gopmbl ku3HU — BHpYCHL. McTopusi otkpeitus Bupycos (/1.U.
MBanoBckmit). OCOOCHHOCTH CTPOCHHS U IKU3HEHCSTEIBHOCTH BHPYCOB.
bakrepunodaru. bone3Hu pacTeHmii, >XKMBOTHBIX M 4YEJIOBEKAa, BBHI3bIBAEMBbIC
Bupycamu. Bupyc ummynonedurmra yenoseka (BUY) — Bo3oyautens CITU/da.
[IpodunakTrka pacnpocTpaHeHUs] BUPYCHBIX 3a00J€BaHUI

PasmHoxenne n HHIAWBUAYAJIbHOC PA3BUTHUC OPIraHU3MOB

5.1

Knerounslif 1K, WM SKU3HEHHBIM LMK KieTku. MHTepdasza u MHTO3.
[Ipoueccel, nporekaromue B uHTepdaze. Permnukanus — peakuus MaTpU4YHOTO
cureza JIHK. Crpoenue xpomocoM. XpoOMOCOMHBIM Habop — KapHOTHIL.
JIMIIIONIHBIE M TalIOMJHBIA ~ XpOMOCOMHBIE  HaOOpbl.  XpOMATHIBI.
[Muronornyeckue OCHOBBI Pa3MHOXEHUS W HUHIAUBUIYAIBHOIO Pa3BUTUSA
OpraHU3MOB.

Henenne kinerkn — wmuto3. Craaum murtosa. [lpoueccel, mpoucxonsdmue Ha
Pa3HBIX CTaAMSIX MUTO3a. BMOJIIOTMYECKUi CMBICIT MUTO3a

5.2

5.3

®opMbl pa3MHOKEHMsI OPraHU3MOB. Oecronoe W mosnoBoe. Buasl Oecrosioro
pPa3MHOXKEHHA. JEJIEHUE Ha/ABOE, IIOYKOBAHHWE OJHO- W MHOTOKJIETOYHBIX,
cropoo0Opa3oBaHue, BEreTaTUBHOE pa3MHOKEHUE. HckyccTBenHOE
KJIOHUPOBaHUE OPraHU3MOB, €70 3HAYE€HUE JJIs CEIEKIIUN

[TonoBoe pa3MHOXKEHHE, €r0 OTINYUS OT OECIOJIOoro.

Meiio3. Cramguu Meiio3a. Ilporeccel, TpouCXOAsIIME Ha CTAAMSIX Meio3a.
IloBenenne xpomocom B Meio3ze. Kpoccunrosep. buonormueckuii cMmbici u
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3HAaYEeHNE MeNo03a

5.4

5.5

I'amerorenes — mporiecc 0Opa3oBaHMsl MOJIOBBIX KJIETOK Y KUBOTHBIX. [lomoBbie
JKeJe3bl: CEMEHHUKU U snYHUKH. OOpa3oBaHHE M Pa3BUTHE MOJOBBIX KIETOK —
ramer (CriepMaTo30H/l, SUIEKIIETKA) — criepMaTrorenes u oorenes. OcoOeHHOCTH
CTPOCHUS STHIEKIIETOK U criepMaro3ouioB. OmonorBopenue. [lapreHorenes

WunuBuayaneHoe — pazButue  (oHTOreHe3).  DMOpHOHAIbHOE  Pa3BUTHE
(amOpuorenes). Dtanbl IMOPUOHAIBHOTO PAa3BUTHSI Y MO3BOHOYHBIX KHBOTHBIX:
napobiieHue, ractpyisinus, opraHoreHes. I[loctamOpronansHOe pasButue. THIibl
MOCTIMOPHOHATIBHOTO Pa3BUTHUS. NPsAMOeE, HempsiMoe (JIMYMHOYHOE). BiumsHue
Cpenbl Ha Pa3BUTHE OPTaHU3MOB; (AKTOPHI, CIOCOOHBIC BHI3BIBATH BPOXKIACHHBIC
YPOACTBA.

Poct u pazButre pactenuii. OHTOreHe3 IIBETKOBOTO PAaCTEHHS: CTPOCHHUE CEMEHH,
CTaJUH Pa3BUTHS

HaCHGIICTBCHHOCTB 1 USMCHYMBOCTH OPraHU3MOB

6.1

6.2

IIpeamer u 3apaun renetuku. Mcropus pasButus reHeTMKH. Bxian poccuiickux
U 3apyOexHBIX YU€HBIX B pa3BUTUE TIEHETUKU. MeToabl TI'eHETUKU
(ruOGpuI0IIOTHYECKHIA, LUTOT€HETUYECKUH, MOJICKYJIIPHO-TCHETHUYCCKHA).
OcHOBHBIE TEHETUYECKUE NOHATHS. ['eHeTHuUecKkass CUMBOJIMKA, UCIOIb3yeMas B
CXEMax CKpellMBaHUN

3aKOHOMEPHOCTH HACJIEJOBaHUS IPU3HAKOB, ycTaHoBJeHHble I'. Mennenem.
MOoHOTHOpUAHOE CKpelIMBaHUE. 3aKOH eAMHO0Opasus THOPHIOB IIEPBOTO
nokojeHus. IlpaBuiao JOMuUHUpOBaHMS. 3aKOH pacLICIUICHHs MPU3HAKOB.
I'mmioTe3a uncrotsl rameT. IlosTHOE M HEMmOIHOE JOMHUHHUPOBAHUC.

JurnOpuiHoe ckperyBaHue. 3aKOH HE3aBUCHMOIO HacjelOBaHMs NPU3HAKOB.
[{uToreHeTHYEeCKHE OCHOBBI JIMTHOPUHOTO CKpENIMBaHUS. AHAIU3UPYIOIICe
CKpemuBaHue.  lcrmonp3oBaHME — aHANIM3UPYIOMIETO  CKPEIIUBAHUS IS
oIpesiesIeHUs] TEHOTHUIIa 0COOU

6.3

CuerienHoe HaciiefoBaHue npusHakoB. Pabora T. Moprana no cuenjgeHHOMY
HacleOBaHUIO TIeHOB. HapymieHwe cCuHeIUleHMs TE€HOB B pe3yJbTare
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. [eHernueckue
KapTHL.

I'enernka mnosia. XpOMOCOMHOE OIpEETIeHUE Ioda. AYTOCOMBI M IOJOBBIE
XpomocoMbl. ['oMorameTHele M TreTeporamMeTHble opraHusmel. HacnemoBanue
IMPU3HAKOB, CHCIVICHHBIX C ITOJIOM

6.4

N3menunBocTh. BUIBI M3MEHUYMBOCTH. HEHACICACTBEHHAs W HAcJIeJCTBEHHAS.
Pone  cpenpl B HEHACIEACTBEHHOW  M3MEHUYMBOCTU.  XapaKTEPUCTHUKA
MOAU(GUKAITMOHHOW W3MEHUMBOCTU. BapuanMoHHBIN psfg U BapuallMOHHAs
kpuBasi. Hopma peakunu mnpusHaka. KoinyecTBEHHblE M KayeCTBEHHBIE
MIPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MOIU(PUKAITMOHHON H3MEHUYNBOCTH

6.5

6.6

HacnencrBennas, WM TE€HOTHIIMYECKAss, M3MEHUYHMBOCTh. KoMOMHAaTHBHAasA
W3MEHUYUBOCTh. Melo3 W TONIOBOM Mpolecc — OCHOBa KOMOMHATHBHOMU
W3MEHYMBOCTH. MyTaliMoHHasT W3MEHYHBOCTh. Kiaccudukanus MyTaruii:
TE€HHBIE XPOMOCOMHBIE, T€HOMHbIE. YacToTa U NpUYMHBI MyTalui. MyTareHHble
(haxkTophl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEICTBEHHON n3mMeHunBocTy H.1.
Basumnosa

T'enmeTnka ueloBeKa. KapI/IOTI/IH gyenoBeka. OCHOBHBIC METOAblI TE€HECTHUKHU
YeJI0BeKa: TeHEAIOTUYECKH, OJIM3HEIOBBIH, LUTOTEHETUYECKUH,
OMOXMMHUYECKUH, MOJeKyIsipHO-TeHeTHuYecKuil. CoBpeMeHHOe OIpesesieHne
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TE€HOTHMA: TOJIHOTEHOMHOE CEKBEHHUPOBAaHUE, TEHOTUIIMPOBAHUE, B TOM YHUCIE C
momonipto III[P-ananm3a. HacnencrBenHple 3a0ojieBaHUs 4YeIOBEKAa. TEHHBIC
0ose3Hu, 0OJIE3HH C HACIIEACTBEHHOW MPEIPACIIONIONKEHHOCTHIO, XPOMOCOMHBIE
Oone3nn. CoMaTWyecknue M TeHEpaTHBHbIC MyTaluu. [IpUHIUIIBEI 310POBOTO
oOpa3a JKWU3HHU, JUATHOCTHUKH, NPODHUIAKTUKH ¥ JICUCHUS TI'E€HETHYCCKUX
Oosie3Hel. MeauKko-TeHETHYEeCKOEe KOHCYJIbTUPOBAaHHE. 3HAYCHHE METUITMHCKOM
TEHETUKU B MPEOTBPAILICHUH U JICYCHUU TeHETUUECKUX 3a00I€BaHU YeIoBeKa

Cenekiust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

7.1

7.2

7.3

Cenekiusi KaKk HayKa W IpoOIECC. 3apOKJIEHUE CENCKUUU U JIOMECTUKAIIMS.
Yuenne H.M. BaBumoBa o0 1ieHTpax MPOHUCXOXKACHHS H MHOTI000pa3us
KYJIBTYPHBIX pacTeHuil. LIeHTpbl MPOUCXOXKIACHUS JOMAIIHUX >KUBOTHBIX. CopT,
OpoJa, TaMM

CoBpeMeHHbIE METOJbl CeJIeKIUU. MaccoBbli U HMHIUBUIYaJbHBIH OTOOPHI B
CEeJIeKLIMA pacTeHUuM M KUBOTHBIX. OleHKa 3KcTepbepa. biauskopoacTBeHHOE
cKkpemBanue — WHOpuAMHr. Yuctas nuHus. CKpellMBaHUE YUCTHIX JIMHUH.
I'eteposuc, unu rubpuanas cuwia. HeponcTBeHHOE CKpelMBaHUe — ayTOPHIMHT.
Otnanénnas tubpuamzanus M e€ ycnexu. VICKyCCTBEHHBIM MyTareHe3s u
MOJyYCHUE TMONUIIOUAOB. JlOCTHKEHUS CENEKIMU PACTEHUM, >KUBOTHBIX M
MUKPOOPraHu3MOB

buorexHonorust kak orpacib IpOU3BOJACTBA. ['€HHas WHXKeHepus. OTarbl
co3nanus pekomOuHaHTHOM JIHK u TpaHcrennelix opraHu3moB. Kierounas
nwkeHepusa.  Kilerounsle  KynbTypsl.  MEKPOKIIOHAJbHOE  Pa3MHOXKECHHUE
pactenuil. KiloHMpOBaHHE  BBICOKONPOAYKTHUBHBIX  CEJIBCKOXO3SIMCTBEHHBIX
OpPTaHu3MOB. DKOJIOTHYECKHE M 3THYeckue mnpobiembl. MO — reHermdecku
MOJIU(UIMPOBAHHBIE OPTaHU3MBI

11 KJIACC

Kon

11

IIpoBepsieMblii 3JIEMEHT COAePKAHUA
DBOIIOIMOHHAS OMOJIOTHUS

DBOJIIOLIMOHHAS TEOPHUs U €€ MECTO B OMOJIOTHH.

CeuzerenscTBa  3BOMOIMH.  [lajmeoHTONMOrMYEeCKHe:  TOCIIEI0BATEIBHOCTD
MOSIBJICHUSI BHJIOB B TAJEOHTOJIOTMYECKOM JIETONUCH, MNEepeXOoAHble (OPMBI.
buoreorpaduyeckue: cxonctBo U paziuuue ¢ayH U (piaop MaTepukoB U
OCTPOBOB. DMOPHOJIOTUYECKUE. CXOJICTBA U Pa3InyMsi SMOPUOHOB Pa3HbIX BUJOB
M03BOHOUYHBIX. CpaBHHUTEIbHO-AaHATOMUYECKHUE. TOMOJIOTMYHbIE, aHAJIOTHYHBIE,
pyJIMMEHTapHbIe OpraHbl, aTaBU3Mbl. MoOJIEKYISIpHO-ONOXUMUYECKUE: CXOJCTBO
MEXaHU3MOB HACJIEJICTBEHHOCTH U OCHOBHBIX METa0OJIMUYECKUX IMyTell y Bcex
OpPraHu3MOB

1.2

13

OpomonvonHass  teopuss Y.  JlapBuna. IIpennoceulku  BO3HMKHOBEHUS
JapBHHU3MA. JIBWOKyIMe CWIIBI 3BONIOIMH BHIOB 1o JlapBuHy (M30BITOUHOE
pa3MHOXKEHHE MPU OTPAHUYEHHOCTU PECYPCOB, HEOMpeesEHHAs N3MEHYUBOCTD,
0opr0a 3a cymecTBOBaHUE, ECTECTBEHHBIH 0TOOD)

Cunterndeckas teopus dBomonuud (CTD) W OCHOBHbIE €€ TMOJOXKCHHS.
MuxkposBomrortus. [Tomynsmus Kak e TMHUIA BUAA U SBOJTIOIUN

41




14

1.5

JBmwxymue cuiabl (pakTopsl) SBONIOUUH BHUIOB B TNpHpoae. MyTalnOHHBINA
nporecc ¥ KOMOMHATHBHAs M3MEHUYMBOCTh. [lomynsnuoHHBIE BOJHBI U JApeid
reHoB. M3omsmust u murpanus. EctecTBeHHBIH 0TOOp — HANpaBISIONINA (HaKTop
3BOTIOLMHU. DPOPMBI €CTECTBEHHOT'O 0TOOPA.

[TprucnocoOIeHHOCTh  OPraHM3MOB Kak pe3yibTaT 3Bomouuu. lIpumeps
IPUCIIOCOOIEHUH y OpraHu3MoB. ApoMop(03bl ¥ HIAH0aAANTALUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buga. OcHoBHBIE (hOpPMBI BUI000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe

MakposBomtoriusa.  Dopmbl  IBOMIOIMU:  (uUIeTHYECKas,  JUBEpPreHTHas,
KOHBEPIeHTHasl, mapauienbHas. HeoOpaTuMoCTh 3BOIIONNN

BoO3HMKHOBEHME U Pa3BUTHUE KU3HU Ha 3eMJIe

2.1

JloHayuHble TMPEACTABIEHUA O 3apOXKIACHUM KU3HU. HayuyHble runoressl
BO3HUKHOBEHHS KH3HM Ha 3emje. a0uoreHe3 M MaHCIEpMHs. XUMHUYecKas
3BOJIOLHUA. DKCIEPUMEHTAIBLHOE TOJATBEPKICHHE XHUMHUUYECKOW SBOJIIOLHUU.
Hauanpabie sTanbel Onosnormdeckoit spomtornuu. ['mnmoreza PHK-mupa. IlepBbie
KJIETKH 1 UX 3BOJIIOLHS.. DOPMUPOBAHUE OCHOBHBIX TPYIII )KUBBIX OPraHU3MOB

2.2

2.3

Pa3Butne xusHu Ha 3emsie mo spaMm M nepuojam. Karapxeil. Apxelckas u
nporepo3oiickas dpel. Ilaneo3oiickas 3pa W €€ TEPHOIbI. KEMOPHHCKHUH,
OpJOBUKCKUM, CHIYPUMCKUN, JI€BOHCKUH, KaMEHHOYIOJIbHbIM, IEPMCKHUM.
Me3so3oiickas 3pa U €€ epruoabl: TPUACOBBIH, FOPCKUM, MEIOBOM.

KaitHo3zoiickas »3pa u €€ mepuoipl:  NAJICOreHOBBI,  HEOT€HOBBIH,
AHTPOIIOI€HOBBIA. XAapaKTEPUCTHKA KIMMaTa M TIE€OJOTHMYECKUX IPOLIECCOB.
OcHOBHBIE ATaIbl IBOJIOLUU PACTUTEIBLHOTO U KUBOTHOTO MUpa. ApoMopdo3bl y
pacTeHMii M >KMBOTHBIX. llosiBIieHMe, pacuBeT M BBIMUpPAHHE TPYII >KUBBIX
OpraHu3MOB

Cucrema OpraHu4eCKoro Mupa KaK OTpa)XCHHUC OBOJIIOIHH. OCHOBHEBIE
CUCTCMATUYCCKUE I'PYIIIIBI OPIraHNu3MOB

2.4

2.5

OBoIONMs 4YeIoBeKa. AHTPOIOJIOTHMs Kak Hayka. Pa3BuTue mnpejacraBieHUil o
IIPOUCXOXACHUN YelIoBeKa. Meronpl M3ydyeHHs aHTponoreHesa. Cxoiactsa u
pa3nuyus YesloBeKa U )KMBOTHBIX. CUCTEMATHUYECKOE MOJI0KEHHE YEIOBEKa.
JBmkymme cuibl (hakTopsr) aHTpornioreHesza. HacieacTBeHHass H3MEHYHUBOCTD U
€CTeCTBEHHbIN 0TOOp. OOIIecTBEHHBIH 00pa3 >KWU3HM, W3TOTOBJIEHUE OpYIUi
TpYJa, MBIIIJIEHUE, PEYb

OcCHOBHBIE CTaAWM W BETBH HBOJIIOLMU YEJIOBEKAa. aBCTPAJONMUTEKH, YenoBek
ymenslid, YemoBek mnpsMoxondmui, YenoBek HeaHAepTanbckui, Yenosek
pa3yMHblii. Haxoaku HMCKOMaeMbIX OCTaHKOB, BpeMs CYIIECTBOBaHHMSA, 00JacTb
pacnpocTpaHeHusl, 00bEM FOJIOBHOTO MO3ra, 00pa3 *KU3HU, OPYIHsI

2.6

Yenoseueckre packl. OCHOBHBIC OOJBIIME packl: eBporeouaHas (eBpa3uiickasi),
HErpo-aBCTPAJIONIHAS (axBaTopuanbHas), MOHT'0JIOMIHAs (a3marcko-
amepuKaHckas). YepThl MPUCTIOCOOICHHOCTH TIPEICTABUTENICH YEIOBEYECKUX pac
K YCJIOBHSIM CYILIECTBOBaHMsI. EqMHCTBO yenoBedeckux pac. Kputuka pacuzma

OpraHu3Mbl 1 OKpYsKarolas cpenia

3.1

DKOJIOTHsI KaK HayKa. 3aJadyd M pas3leibl dKOJOTUHA. METOMbl IKOJIOTHYECKUX
HCCIIeIOBaHUI. DKoIorndeckoe MupoBo33perne. Cpeapl 00UTaHUs OpraHU3MOB!
BOJTHAsI, HA3€MHO-BO3/IyIITHAS, TOUBCHHAS, BHYTPHOPTaHU3MEHHAs

3.2

Okonoruueckne  Qaxtopel.  Knaccudukamus  3KOJIOTHYECKUX  (PAKTOPOB!
abuoTtuyeckre, OHWOTHYECKME U aHTpPONOreHHble. JleificTBUe 53KOIOrMYecKuX
(hakTOpPOB HA OPTaHU3MBI
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3.3

AbGunornueckue (aKkTophl: CBET, TeMIepaTypa, BIAKHOCTh. DOTONEPHOIU3M.
[IpucriocoOnenuss OpraHu3MOB K  JEHCTBUIO aOMOTHYECKHX  (DAaKTOPOB.
buonornueckue puTMsl

3.4

3.5

4.1

4.2

buotuyeckue QaxTopbl. Buabl OMOTHYECKHX B3aMMOJCHCTBHIA: KOHKYpPEHIIHS,
XUIIHMYECTBO, I1apa3UTU3M, MYTyalu3M, KOMMEHcanu3M (HaxJeOHHYEeCTBO,
KBapTUPAHTCTBO),  aMCHCAJIM3M,  HEWTpaiu3M. 3HaueHHEe  OUOTUYCCKHX
B3aUMOJICHCTBUH ISl CYLIIECTBOBAHMS OPTaHU3MOB B IIPUPOIHBIX COOOIIECTBAX

DKOJIOTHYECKHE XapaKTCPUCTHKU MMOITYJIALIUU. OCHOBHEBIE I1O0Ka3aTciin
IMOMyJIALMU. YMCIICHHOCTH, IIIOTHOCTH, POXIAACMOCTb, CMCPTHOCTH, HPHUPOCT,
MuUrpamus:. Z[I/IHaMI/IKa YHUCJICHHOCTH MOITYJIAIHNU 1 eé peryisansa

COO6H1€CTBa 1 3KOJIOT'MYCCKUEC CUCTEMBI

Coo01miecTBO opraHu3MoB — OuorieHo3. CTpyKTypbl OHOIIEHO3a: BHJIOBAa,
npocTpaHcTBeHHasi, Tpoduueckass (muiieBas). Buabl-momuHanThl. CBS3U B
OnoleHo3€e

Okonorudyeckue cucrembl  (3kocucrembl). [loHatHe 00 dKocucteMe W
ouoreorneHo3e. DYHKIMOHAIBHBIE KOMIIOHCHTBI 3KOCHUCTEMBI: MPOIYIICHTHI,
KOHCYMEHTBI, peyleHTbl. KpyroBOpOoT BEIIECTB U IIOTOK YHEPTUU B IKOCUCTEME.
Tpodudueckue (muineBbie) YPOBHH 3KOCHCTEMBbI. IIWMINEBbIE IIEMA M CETH.
OcCHOBHBIE TIOKAa3aTeld SKOCHCTEMBI: OHMOMAacca, MPOIYKLIUS. IKOJOTUYECKHE
MUPAMUJIBI.  TPOAYKIMH, YHCICHHOCTH, Ouomacchl. (CBOHCTBA SKOCHUCTEM:
YCTOMUMUBOCTb, CAaMOpPETYJIsitius, pa3BuTtue. CyKieccus

4.3

4.4

4.5

[Ipupoanbie 3x0cUCTEMBI. DKOCUCTEMBI 03€p U pPeK. DKOCUCTEMAa XBOMHOIO WU
IIMPOKOJIMCTBEHHOTO Jieca.

AHTpONIOT€HHBIE OKOCUCTEMEL. ATpO3KOCHCTEMBI. YpOo3KoCHCTEMBI.
buonoruueckoe 1 X03HCTBEHHOE 3HAUYEHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.
buopasnooOpasue kak (daktop ycroHumBocTH 3KocucteM. CoxpaHEHHe
OHMOJIOTHMYeCKOro pa3HooOpasus Ha 3emiie

VYuenne B.M. Bepnanckoro o Ouocdepe. I'panuibl, cocTaB M CTPYKTypa
6uocdepsl. XKuBoe BemectBo U ero QpyHkuuu. OcobeHHOCTH Ouocdepbl Kak
rno0anbHOM 3KocUCTeMbl. J[MHamMHyeckoe paBHOBecME U oOpaTHas CBA3b B
6uocgepe. KpyroBopoTel BemiecTB M OMOr€OXMMHUYECKHE ILMKIbl 3JIEMEHTOB
(yrnepona, azora). 3oHanbHOCTH OHOC(hepbl. OCHOBHBIE OMOMBI CYIIH
YenoseuectBo B Ouocdepe 3emian. AHTpONOTreHHblE M3MEHEHHs B Ouocdepe.
I'moGanbpHBIE HKOIOrHUECKHUE TPOOIIEMBI.

OcHOBa panMOHANBHOIO  YNPABJIEHUS MPUPOAHBIMH pPECypcaMH M  HX
UCIO0JIb30BaHue. JIOCTHKEeHUsI OMOJIOTHH U OXpaHa MPUPOAbI
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MeponpusiTusi, HAIPpaBJeHHbIE HA PelIeHUus 32124 BOCIIUTAHUSL.

Ha ypokax Ouosoruu MO>KHO MPOBOJUTH MEPOIIPHUSATHS, HAIIPABJICHHBIC
Ha pELICHME 3a/1a4 BOCHUTAHHS B PA3HBIX HAIPABIICHUSX. DKOJOTHYECKOTO,
IPAXKIAHCKOT0, TyXOBHO-HPABCTBEHHOT'O U TPYIOBOTO.

Dronocuueckoe socnumanue

o  HUccnemoBatenbckass —JesTenbHOCTh. Hampumep: mpoBencHHe
MPaKTUYCCKUX paboT (aHAIM3 COCTOSHUS MOYBBI, BOJIBI MJIM BO3/TyXa), CO3/IaHUC
MUHH-IKOCHCTEM B KJIacce, HAOIIOACHUS 32 PACTCHUSIMHU U )KUBOTHBIMHU.

o IlpoektHas pabota. IIpoeKTbl 3KOJIOrMUECKON HaAINpPaBIEHHOCTH
MOTYT BKIIIOYaTh. pa3pabOTKy MEPONPHUATHI IO 3alllUTe MECTHBIX MPHUPOTHBIX
00BEKTOB, MIPOBEACHUE AKIIUH IO 03EJICHEHUIO TEPPUTOPUU IIKOJBI, CO3/IaHUC
MH(OPMALMOHHBIX TJIAKATOB UM BUJCOPOIUKOB O MPOOIeMaxX 3KOJIOTHH.

e OKcKypcuun © ToNeBble 3aHATHs. [IpakThyeckwe 3aHATUS Ha
HNpUpOAE TOMOTAIOT IIKOJbHUKAM TJIYyO)Ke IMOHSATh M3ydaeMblii MaTepuan u
OLIYTUTHh CBSI3b YEJIOBEKAa C OKpYXamimuM MupoM. [IpuMepsl: u3yueHue
MECTHBIX DJKOcHCTeM (jeca, peKH, Jyra), ydacThe B OSKOJOTHYCCKOM
MOHUTOPUHTE, HAOIOICHHS 32 CE30HHBIMH U3MEHEHHSIMH B TIPUPO/IE.

FpCZOfcaaHC‘KOB eocnumaHue

o Hcrnonp3oBanue kpaeBeoyecKoro mnoxaxona. M3ydenue npuponsl
POOHOTO Kpas CIOCOOCTBYeT (OPMHUPOBAHUIO 3HAHMK 00 YHHKaJIbHOCTU
PaCTUTEIBHOIO ¥ KUBOTHOTO MUPA, IHAEMHUKAX U PEIINKTAX.

o Pacckaz 00 wu3BEeCTHBIX YYEHBIX, BHECIIMX BKJIAaJ B Pa3BUTHE
OMOJIOTUH, DKOJIOTUM, TEHETUKH, celeKkiuuu. Hampumep, MOXHO OpraHuU30BaTh
npecc-KOH(QEPEHIIUI0,  TMOCBAMIEHHYIO  JIEATCIIbHOCTH  YUYEHBIX-3EMJISKOB,
BHECIINX BKJIAJl B Pa3BUTHE OMOJIOTHHU.

,ZzyXOGHO'HpCIGCWIGQHHOB eocnumdanue

. Hcnonws3oBanne BujeomartepuaqoB 00 yuéHbiX. Hampuwmep,
BUJICODHITUKIIONIEINST «YUEHBIE», KOTOpash TOBECTBYET 00 OTKPBITHSX U
JOCTHKEHUAX YUEHBIX, HO OCBEIIAET UX JIUNYHBIC HPABCTBEHHBIE KAUECTBA.

o Jluckyccum Ha HpaBCTBEHHYIO TeMaTukKy. Hampumep, oOCyxaeHue
HPABCTBEHHOM OLIEHKH COJICPKMMOTO CTUXOTBOPEHHUS UJIM PaCCKa3a.
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o IlpuMenenue  TEXHOJIOTMH «IIPOYKTHUBHOTO YTEHUS» —
o0CyXJ€eHHME C  YYEHUKAMH  HPABCTBEHHONM  OLIEHKUM  COJEPKUMOrO
CTUXOTBOPEHUS UJIU pACCKa3a.

Tpyoosoe 6ocnumanue

o  OOIIECTBEHHO-TIONIE3HBIM  TPYH.  YUaliuecs 3HAKOMSTCS C
OCHOBHBIMH BHJIAMH TPYJAOBOU JEATEIBHOCTU OMOJIOTMYECKOM, SKOJOTUYECKON
Y IPUPOJIOOXPAHHON HAMpPaBIEeHHOCTH. OH MOXKET OCYLIECTBIATHCSA B KaOWHETE
OMOJIOTHH, B YTOJIKE KUBOM MPUPO/IbI, HA Y4E€OHO-OMBITHOM YYacTKeE.

« Bocnutanue KyabTypbl TpyJapyd BBINOJHEHUU  Pa3IMYHBIX
y4eOHbIX paboT, HauMHAas C CcaMblX MPOCTHIX. Hampumep, npoBeneHue
HAOJIIOZICHUIT ¥ OIBITOB, CPAaBHEHHE pE3YyJbTATOB OMbITa C KOHTPOJbHBIMHU
pe3yibTaTaMi, TOYHAs W aKKypaTHas 3aluch M THIaTeNbHOE O(hOpMIICHHE
pE3yJbTATOB OIBITA.

YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHAJIBI JJIAA YUUTEJIA

https://fipi.ru/metodicheskaya-kopilka

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

- https://fipi.ru/?ysclid=mevex7e4dz168872640

- https://rusacademedu.ru/?ysclid=mevexwo0fb617616584
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