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MOACHUTEJIBHAS 3AIINCKA

[Tpu pazpaboTke MporpaMMmbl MO OHOJIOTHH TEOPETHUECKYI0 OCHOBY JUISl OMPEENICHUs MOAXO/I0B K
dbopMHUpoBaHHIO cofepXkaHUsA y4yeOHOro mnpeamera «buonorus» cocTaBWIM: KOHIENTyaJbHbIE
nonoxkeHuss @I'OC COO o B3auMOOOYCIOBIEHHOCTH LIeNied, COAep)KaHUs, Pe3ylIbTaToB OOyueHUs M
TpeOOBaHUI K YPOBHIO IOATOTOBKH BBITYCKHHKOB, IOJIOKEHUs 00 OOHmMX LeNsIX W IMpUHLUIAX,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSIHUE CUCTEMBbI CpelHero obiero odpas3oBanus B Poccuiickoii
deneparyy, a TaKkKe MOJOKEHUS O criennpuke OMOIOruM, e€ 3HaUeHUH B TIO3HAHUM KUBOW NMPHUPOJIBI U
o0ecrieyeHnr CyIIEeCTBOBAaHUS dYenoBedueckoro oobmectBa. (CormacHO Ha3BaHHBIM — IOJIOKEHUSIM,
OTpeJieNIeHbl OCHOBHBIE (DYHKIIUH ITPOrPaMMBbI IO OMOJIOTUH U €€ CTPYKTYpa.

[Iporpamma no 6uosorun Aa€T MpEACTaBICHUE O MEAX, 00 00IIel cTpaTterun oOy4eHHs, BOCITUTAHHS
U pa3BUTHs OOydarolluxcs cpeacTBaMHu ydeOHoro mpeamera «buosorus», omnpenenser obs3areiabHOe
MIpeIMETHOE COJEp)KaHUE, €ro CTPYKTYpY, paclpeselieHue Mo pasjenaMm M TeMaM, PEeKOMEHIYEMYIO
MOCTIeI0BATEIbHOCTh U3YUEHHs YUeOHOTO MaTepuaia ¢ y4éTOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX
CBSI3€H, JIOTMKH 00pa30BaTEILHOTO MPOIIECCca, BO3PACTHBIX OCOOEHHOCTEH 00yJarOIIXCS.

B mporpamMMe 1o OHONOTMM TaKkKe YYHTHIBAIOTCS TpeOOBaHUS K IUIAHUPYEMBIM IJTHUYHOCTHBIM,
MeTanpeIMEeTHBIM U MPEAMETHBIM pe3ysibTaTaM oOydeHus B (JOPMUPOBAHMM OCHOBHBIX BHUJOB y4eOHO-
MO3HABATENBHON  J1eATENbHOCTH/Y4eOHBIX JIEHCTBHIA OOydYalOmIMXCSl 1O OCBOEHHMIO COJAEp)KaHUs
Ouooruueckoro o0pa3zoBaHusl.

B mporpamme mo Owonormm (10-11 maccel, 0a30BBIi ypOBEHb) pealu30BaH MPUHITUI
MIPEEeMCTBEHHOCTH B U3y4€HUU Onosioruu, Ojaroaaps uemy B Heil mpocMaTpUBaeTCs HalpaBiIECHHOCTh Ha
pa3BUTHE 3HAHUH, CBSI3aHHBIX C (POPMUPOBAHMEM ECTECTBEHHO-HAYYHOTO MHMPOBO33PEHHS, IEHHOCTHBIX
OpUEHTAIMH JINYHOCTH, DKOJOTUYECKOTO MBILIUICHUS, MPEACTaBICHUN O 340pOBOM 00pasze >KU3HU U
Oepe’)KHBIM OTHOIIEHHWEM K OKpyKaroumied mnpupoaHoil cpeae. Ilostomy Hapsny ¢ M3ydeHHEM
0011e01O0JIOTHYECKUX TEOPHid, a TaKKe 3HAHUI O CTPOEHUU >KUBBIX CHCTEM PAa3HOTO paHTa U CYIIHOCTH
OCHOBHBIX IPOTEKAIOIMIMX B HHUX IMPOLECCOB B IMporpaMme MO OHOJOTUU YJEIeHO BHHMaHUE
WCIIOJIb30BAHUIO MOJIYYEHHBIX 3HAHUH B MOBCETHEBHOW KU3HU JJIsl pELICHUs MPUKIAJHbIX 33]1a4, B TOM
yucae:  NPOQUIAKTHUKM  HACIEACTBEHHBIX  3a00JIeBaHMM  YeloOBEKa,  MEIUKO-TeHETHYECKOIo
KOHCYJbTUPOBaHHUS, OOOCHOBAHMSI JKOJIOTMYECKH LI€JeCO00pa3HOTr0 TMOBEACHUS B OKpYXKarouleu
MIPUPOHON Cpeie, aHaIN3a BIUSHUS X03IHCTBEHHOM EATEIIbHOCTH YeJIOBeKa Ha COCTOSTHUE MPUPOIHBIX
U UCKYCCTBEHHBIX 3KOCHCTEM. Y CUJIEHHE BHUMAaHMI K IPUKIIATHOW HAIIPABJIEHHOCTH y4eOHOT0 mpeameTa
«buonorus» NPOIUKTOBAHO HEOOXOIMMOCTBIO O0O0ECIEUEHHUs] YCIOBUH [UId peIIeHUS OJHOW W3
aKTyaJbHBIX 3aJ71a4 MTKOJILHOTO OMOJIOTHYECKOTO 00pa30BaHMsl, KOTOpasl MpenoaracT GopMupoBaHue y
oOyJaromuxcs CIIOCOOHOCTH — aJanTUPOBAaThCS K  W3MEHEHMSM JTUHAMUYHO  Pa3BUBAIOILErOCS
COBPEMEHHOT0 MUpA.

buonorust Ha ypoBHe cpeaHero o0mero o0pa3oBaHMs 3aHMMaeT BaxkHoe MecTo. OHa obecneunBaeT
dhopmupoBaHre y OOydJarOMIMXCS TMPEICTABICHUNA O HaydYHOW KapTHHE MHpa, pacimpseT u o0oOmiaer
3HaHUS O KMBOH Mpupoje, e€ OTIMYUTEIbHBIX NMPU3HAKAX — YPOBHEBOW OpraHM3allMd MU 3BOJIOLMNH,
CO3/1aéT YCIOBUS JJsi: IO3HAHUS 3aKOHOB JKMBOM MpHUPOAbI, (opMupoBaHHs (YHKIHUOHATIHLHOM
IPaMOTHOCTH, HAaBBIKOB 3JI0pOBOrO M 0e30macHoro obpasza >XU3HH, SKOJOTMYECKOrO MBIIIICHHUS,
LIEHHOCTHOTO OTHOILEHUS K )KMBOW MPHUPOJIE U YETOBEKY.

Bosbiioe 3HaueHne OMONOTHS UMEET TaKKe JJIS PEIIeHUS BOCIUTATENbHBIX M Pa3BUBAIOLIMX 337134
cpemHero o6miero oOpa3oBaHuUs, coOIMANHM3alu oOydaronuxcs. V3ydenwe Ononoruu oOecreyuBaeT
ycnoBus st OPMUPOBAHUS MHTEIUICKTYATbHBIX, KOMMYHUKAIIMOHHBIX U WH()OPMAIIMOHHBIX HABBHIKOB,
ACTETUYECKON KYJIbTYpbI, CIIOCOOCTBYET MHTErpaluu OMOJOTMYECKMX 3HAHUI C MpeICTaBICHUSIMH U3
JPYTrUX y4eOHbIX MPEIMETOB, B YACTHOCTH, (U3MKU, XUMUU M reorpaduu. Ha3BaHHbIE MOJOKEHHUS O
MpeHa3HayYeHU y4yeOHOro mnpenMera «bHONIOTHA» COCTaBUIM OCHOBY JJISi ONPENENECHUs MOAXOI0B K
0TOOPY M CTPYKTYPHUPOBAHUIO €TI0 CO/IEPIKAaHUS, IPEICTABICHHOIO B IPOrpaMMe 10 OHOJIOTHH.

Ot60p conmepkanus yuebOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIIEH C MO3UIUI
KYJIbTYpOCOOOPA3HOTO MOJIX0/a, B COOTBETCTBUU C KOTOPHIM OOYYalOLIHecs JOJKHBI OCBOUTH 3HAHUS U
yYMEHUS, 3HaYuUMble i1 (OPMUPOBAaHUSA OOIIEH KyJNbTYypbl, ONpPEIENSIOIINE aJeKBATHOE MOBEIEHUE
YeJIOBEeKa B OKPY’KaIOIeH MPUPOIHON cpesie, BOCTpEOOBAaHHBIE B MOBCEIHEBHON KU3HU M MPAKTUYECKOMH
nesitenbHOcTH. Oco0oe MecTo B 3TOM CHUCTeME 3HaHHWM 3aHMMAIOT 3JEMEHTHI COJAEpKaHMs, KOTOphIe
CIIy’)KaT OCHOBOM 11 (hOpMHUpPOBAHMS IMPEICTABICHUI O COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTHHE
MHpa U UEHHOCTHBIX OPHEHTALUAX JIMYHOCTH, CIOCOOCTBYIOIIMX TyMaHH3alUH OHOJIOTHYECKOTO
o0Opa3oBaHws.



CrpykTypupoBaHHE COJIEpKaHUs y4eOHOro MaTepuana B Iporpamme 1o OMOJIOTHU OCYIIECTBJIEHO C
y4€TOM NPUOPUTETHOTO 3HAYEHUS] 3HAHUNA 00 OTJIMYUTEIBHBIX OCOOEHHOCTSAX XUBOM HPHUPOIBI, O €
YPOBHEBOI OpraHu3ali M 3BOJIONMHU. B COOTBETCTBMM C 3THM B CTPYKType y4eOHOTo mpeaMera
«buonorusy BeIJIENEHbI CEAYyIOIINE coiepKaTeabHble TUHUM: «bronaorus kak Hayka. MeTo/ibl HAy4HOTO
no3HaHus», «Kierka kak Ouonoruyeckas cucrema», «OpraHm3M Kak OHOJOrMYecKas CHCTEMay,
«Cuctema u MHOroodbpasue OpPraHM4ecKkoro Mupa», «IBOJIOLUS KUBOW MPUPOIBD», «IKOCUCTEMBI H
MIPUCYLINE UM 3aKOHOMEPHOCTH.

[lenbp m3yuenus ydeOHoro mpenmera «buonorus» Ha 6a30BOM ypOBHE — OBJIaJieHHE OOYy4YarOLUIUMUCS
3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHATIBHON OpraHU3alMy )KUBBIX CUCTEM Pa3HOTO paHra v mpuodpeTeHne
YMEHHH UCII0JIb30BaTh 3TU 3HAHUS Ul TPAMOTHBIX AEUCTBUN B OTHOLLIEHUH OOBEKTOB KUBON MPUPOJIBI U
pelIeHHsI Pa3InYHbIX KU3HEHHBIX POOIIEM.

Joctrxenue nenu u3ydeHus: yueOHoro npenmMera «buonorus» Ha 6a30BOM ypoBHE oOecrieunBaeTcs
pEILIEHNEM CIIEAYIOINX 3a4au:
® O0CBOCHHME OOYYaIOIIMMUCSH CHCTEMbl 3HAaHMM O OHOJOTMYECKUX TEOPHSX, YUYEHHSX, 3aKOHaX,

3aKOHOMEPHOCTSIX, THIIOTE3aX, MpaBUiIax, CIyXKallluX OCHOBOH A (popMUpOBaHUs NPEACTABICHUN O
€CTECTBEHHO-HAYYHOI KapTHHE MHpa, O METOAAaX HAay4YHOIO MO3HaHUsS, CTPOEHUHU, MHOTOOOpa3uu 1
0COOEHHOCTSIX JKHUBBIX CHUCTEM PAa3HOIO YpPOBHS OpraHM3allMH, BBIJAIOIIUXCS OTKPBITUSAX MU
COBPEMEHHBIX HCCIIEIOBAHUSIX B OMOJIOTUH;

e (opmupoBanue y o0ydaromuxcs Mo3HaBaTENbHBIX, HHTEJUIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEN
B MpOILIECCE aHaJIN3a JaHHBIX O MyTAX Pa3BUTUS B OMOJIOTUU HAYYHBIX B3IJIAZOB, UJEH M MOJXO/M0B K
M3Y4YEHHIO JKUBBIX CUCTEM PA3HOI'O YPOBHS OpPraHU3aLNY;

® CTaHOBJICHHE y O0yYaromuxcs o0Imel KynbTyphl, (PyHKIIMOHAIBHON TPAMOTHOCTH, PAa3BUTHE YMEHUI
OOBSICHATh M OLICHHWBATH SIBICHHUS OKPYJKAIOIIEro MHpa >KUBOM MPUPOJbl HA OCHOBAaHUM 3HAHUHU U
OTIbITA, MTOJIYYEHHBIX IPU U3YYEHUU OMOJIOTUY;

e (opmupoBaHue y OOy4aroIUXcsd YMEHMH MIUTIOCTPUPOBATh 3HAUYEHUE OMOJIOTMYECKUX 3HAHWHA B
IIPAKTUYECKON JNI€ATEIbHOCTU YEJIOBEKAa, PAa3BUTUM COBPEMEHHBIX MEIUIMHCKUX TEXHOJIOTUH U
arpoOMOTEXHOJIOTHIA;

e BOCNUTaHHE YOEXKIEHHOCTH B BO3MOKHOCTH MTO3HAHUS YEIOBEKOM KHMBOM MPUPOABI, HEOOXOJUMOCTH
OEpeKHOr0 OTHOILEHHUS K HeW, COOJIIOJIEHHs] 3TUYECKUX HOPM MIpPU MPOBEAECHUU OUOJIOTHYECKUX
HCCIIEIOBAHNH;

® OCO3HaHME ILIEHHOCTH OMOJIOTMYECKHUX 3HAHUH JUISl MOBBIIIEHUS YPOBHS KOJIOI'MYECKOH KYJbTYpBI,
11 POPMHUPOBAHUS HAYYHOTO MUPOBO33PECHHUS;

® TPUMECHEHHUE MPUOOPETEHHBIX 3HAHUN W YMEHUW B MOBCEIHEBHOM >KM3HU JIJIST OICHKU TOCEACTBUMN
CBOEH J1eATeIbHOCTHU MO OTHOIIEHUIO K OKpYKaloIlIel cpesie, COOCTBEHHOMY 3/10pOBbI0, 000CHOBaHUE
U coOI0IeHrne Mep NpoPUIaKTHKH 3a00JIeBaHHH.

B cucteme cpennero oOmiero obpazoBanusi «buonorus», u3ydaemas Ha 0a30BOM YpOBHE, SBISICTCS
00s13aTeNIbHBIM YYEOHBIM MTPEIMETOM, BXOJISIINM B COCTaB NMPEAMETHON 001acTi «ECcTeCTBeHHO-HAyYHbIE
MIPEeIMETHI.

Jlis n3yyenus 6uosioruu Ha 6a30BOM YpOBHE CPEIHEro o0Iero oopazoBaHMs OTBOAMUTCS 68 4acoB: B
10 xiacce — 34 vaca (1 gac B Heneno), B 11 kimacce — 34 vaca (1 gac B Henemio).

COILEPKAHUE OBYYEHUA

10 KJIACC

Tema 1. buosiorusi Kak HayKa

buonorust kak Hayka. CBsi3b OMOJIOTHU C OOIIECTBEHHBIMU, TEXHUYECKIUMH U IPYTUMU €CTECTBEHHBIMU
Haykamu, Quiocoduen, ITUKON, ICTETUKON U TpaBoM. Poib 6Honoruu B pOpMUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI Mupa. CucTemMa OMOJOTHIECKIX HAYK.

Mertoapl TIO3HAHUSA JKUBOW TIPUPOALI (HAOMIOJAEHUE, DKCIIEPUMEHT, OIHMCAHHWE, W3MEPEHHE,
KIaccuduKalus, MoJIeTHPOBaHHE, CTaTUCTHUYECKass 00paboTKa JaHHBIX).

JdemoHcTpaumnu:

Hoprpetst: Y. {apeun, I'. Mennens, H. K. Konbios, . Yorcon u @. Kpuk.

Tabumiel u cxembl: «MeToIbl TO3HAHUS KUBOU TTPUPOIBD.

JlabopaTopHble 1 pakTUYeCKue padoThbl:

[TpakTnueckast padora Ne 1. «Vcnonb3oBaHue pa3iMYHBIX METOJOB MPU H3YUYEHUU OUOIOTMYECKUX
00BEKTOBY.

Tema 2. ’KuBble cHCTEMbI M UX OPraHU3 AU




Kupble cuctembl (OMOCHMCTEMBI) Kak IMpeaMeT u3ydeHus Ouosnoruu. OTiIWYMe >KUBBIX CUCTEM OT
HEOPraHUYEeCKON IPUPO/IBI.
CpoiictBa OuocucTeM M HUX pa3zHooOpasue. YPOBHM OpraHM3allid OHWOCHCTEM: MOJIEKYIISPHBIi,

KJIETOYHBIH, TKaHEBBIM, OpraHNU3MEHHBIH, NOMYJIAIIMOHHO-BUOBO, KOCHUCTEMHBIN
(OuoreoneHOTHUECKUIT ), OOCEPHBI.
JdemoHcTpaumnu:

TaOnuiel 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HI», « Y POBHU OPraHU3ALUH KUBOU IPUPOIBI».

O6opynosanue: Mmozenb Mosiekynsl JJHK.

Tema 3. XumMu4eCcKHil COCTAB U CTPOEHHE KJICTKHU

XHWMHWYECKUN COCTaB KIETKH. XMMHWYECKHE JJIEMEHTBI: MAaKpO3JIEMEHThI, MUKPOJIEMEHThI. Boma u
MUHEPAJIbHBIE BELLIECTBA.

OyHKIMY BOABI 1 MUHEPAJIBbHBIX BeleCTB B KieTke. [loanep:kanrue ocMoTHUecKoro Ganaxca.

benkn. CoctaB M crpoeHHe OenkoB. AMMHOKHCIOTHI — MOHOMephl OenkoB. HeszameHumble u
3aMEHUMBIE AMUHOKHCIOTHI. AMWHOKHUCIOTHBIM COCTaB. YPOBHH CTPYKTYPHI OCIKOBOW MOJIEKYJIIBI
(mepBUuHasi, BTOpPUYHAs, TPETUYHAs M UYETBEPTUYHAs CTPYKTypa). XHMHYECKHE CBOICTBAa OEJIKOB.
buonornyeckue GpyHKIMM 6€ITKOB.

®depmeHTHl — OHoOrMyeckue KatamuzaTopbl. CTpoeHHe (epMmeHTa: aKTUBHBIA LIEHTp, cyOcTpaTHas
cnenuuuHoctb. Kodpepmentsl. Butamunsl. OTinynst epMEeHTOB OT HEOPraHUYECKUX KaTaanu3aTOpPOB.

VYrneBoasl: MOHOCaxapuabl (TJII0K03a, pubo3a U Ae30Kkcupudo3a), Aucaxapusl (caxaposa, JaKTo3a) U
norcaxapuasl (Kpaxmal, TITUKOTeH, 1eJIT0103a). buonorndeckue ¢ yHKIMKA yTIIEBOIOB.

Jlunuasr:  Tpuraunepuasl, Goconaunuasl, crepouabl. [uapopunbHO-rHAPOdhOOHBIE  CBOMCTBA.
buonornueckne @yHkuuu nunuaoB. CpaBHEHHE YTIeBOJOB, OEJIKOB W JHUMHAOB KaK HCTOYHHUKOB
SHEPIUH.

Hyxnennoseie kucnotsr: JJHK u PHK. Hykneotnipl — MOHOMEpBI HYKJIEHHOBBIX KHCIOT. CTpoeHne u
¢yukuun JJHK. Ctpoenne u pynkiun PHK. Buast PHK. AT®: ctpoenue u GpyHKIUH.

[Mutonoruss — Hayka o kjerke. Kiierounas Teopusi — mpumep B3auMOJEHCTBUS UAEH U (aKTOB B
HAy4YHOM IT0O3HAHUU. MeTo/bl U3yUeHUs KIETKH.

Knetka kak nenocrtHas xuBas cuctema. OOIue npU3HaKU KIETOK: 3aMKHYTasi Hapy»KHasi MeMOpaHa,
monekyisl JIHK kak renerndeckuii anmapar, cuctemMa cuHTe3a Oelka.

Tunsl KIETOK: 3yKapuoTHYecKkass U mpokapuoTuueckas. OCOOEHHOCTH CTPOECHUS MPOKAPUOTHUECKON
kinetku. Knerounass crenka Oaktepuil. CTpoeHHME >YKapHOTHUECKOW KIeTKH. (OCHOBHBIE OTIMYUS
PacCTUTENBHOM, )KUBOTHOM U IPUOHON KIIETKH.

[ToBepXHOCTHBIE ~CTPYKTYphl ~KJIETOK — KJIETOYHAs CTEHKAa, TIJUKOKAJIUKC, UX (YHKIHUU.
[Tnasmartudeckass MmemOpana, e€ cBorictBa U QpyHkiuu. [{uronnasma u e€ opranounasl. OTHOMEMOpaHHBIE
opraouasl kietku: OIIC, anmapat ['onbmxu, nmu3ocomsl. IlomyaBTOHOMHBIE OpPraHOMIBI KIJIETKH:
MUTOXOHJIpUH, TIacTUAbL. [IponcxoxaeHne MUTOXOHApUN U miuactul. Buael mnactun. HememOpanHbie
OpPraHOMJbl KIIETKU: PHUOOCOMBI, KIETOYHBIM IEHTp, IEHTPHUOJIM, PECHUYKH, >KTYTUKU. DYyHKUIUU
OpPraHou/IOB KJIETKU. BKitoueHus.

SAnpo — perynsaTopHblil neHTp KieTku. CTpoeHue saapa: siaepHas 000JI0uKa, KapuoIula3Ma, XpOMaTHH,
AJIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BELIECTB B KIIETKE.

JdemoHcTpaumnu:

Ioprpetsl: A. Jlesenryk, P.I'yk, T.IIBann, M. Ulneitnen, P.Bupxos, [x. Yorcon, @. Kpux,
M. Vunkunce, P. @panxnun, K. M. bap.

JInarpammel: «PacnipenenieHne XUMHUYECKMX DJJIEMEHTOB B HEXHMBOW mpupoie», «Pacnpenenenue
XUMHUYECKUX 3JIEMEHTOB B KUBOU MPUPOIEH.

Tabmuuel u cxemsl: «I[lepuonuueckass TabIUIa XUMHUYECKUX 3JIEMEHTOB», «CTpOeHHE MOJICKYIIbI
BoAb», «buocunTes Oenka», «CTpoeHue Monekyiasl Oenka», «Ctpoenue depmenta», «HyknenHoBbie
kucnotel. JIHK», «Crpoenne monexynsl AT®», «CtpoeHne sykapuoTHUYECKON KiIeTKw», «CTpoeHue
JKUBOTHOM KIIETKN», «CTpPOECHHE pPACTUTENIBHON KIETKH», «CTpOeHHE INPOKAPUOTHUECKON KIIETKHY,
«CTpoenue a1pa KIETKW», « YTIeBOAb, «JInnuas.

OOGopynoBaHUE: CBETOBOM MHKPOCKOT, OOOpYyIOBaHHWE JUIsl MPOBEJACHUS HAOIIOACHUHN, W3MEPEHHH,
HKCHEPUMEHTOB, MUKPOIIPENIAPAThl PACTUTENBHBIX, )KHUBOTHBIX U OaKTEpHUATbHBIX KIETOK.

JlaGopaTopHble U NpaKkTH4YecKue padoThbi:

JlaGopatopnass pabotra Ne 1. «M3yueHue KaTaJUTUYECKOW AKTUBHOCTH (EpPMEHTOB (Ha NpumMepe
aMUJIa3bl WA KaTaJia3bl)y.




JlaGopaTopnast pabora No 2. «lM3ydeHue CTpoeHHs KIETOK PACTEHUH, KMBOTHBIX M OaKTepHUl TOJ
MHKPOCKOIIOM Ha TOTOBBIX MUKpPOIIpENapaTax U UX OMHCAHUE.

Tema 4. /KusHeneATeJbHOCTD KIETKH

OOMeH BemiecTB, WM MeTa0oim3M. AcCUMWISIHSA (TJIACTHYECKUH OOMEH) W JTUCCUMFIISIIHS
(oHepreTuyeckuii 0OOMEH) — JIBe CTOPOHBI €IUHOrO Mpolecca MeTabonu3Ma. Poib 3aKOHOB COXpaHEHUs
BEIIECTB M SHEPTrUU B IOHUMaHUU MeTaboIn3Ma.

Tunbel oOMeHa BelecTB: aBTOTPO(HBIN U rereporpodHblid. Posb pepmeHTOB B 0OMEHE BElIECTB U
MIPEBPAIICHUH SHEPTUU B KIIETKE.

dotocunres. CperoBas M TeMHoOBas (as3bl ¢orocunTesa. Peaknuu dotocunresa. DddekTuBHOCTDH
(doTocunTe3a. 3HaueHue GpoTocuHTE3a AN KU3HU Ha 3emiie. BiusHue ycnoBuii cpenpl Ha (POTOCUHTES U
CMOCOOBI OBBIIIEHHS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PaCTEHUII.

XeMocHuHTe3. XeMOCUHTE3UpYIoLIe 0akTepru. 3HaU€HUEe XeMOCHHTE3a [Tl )KU3HU Ha 3eMJIe.

OHepreTuyeckuii 0OMeH B KieTke. Pacieruienue BemecTs, BhICTICHNE U aKKyMYJIUPOBaHUE SHEPTHH B
KJIETKE. DTambl SHEpreTndeckoro oomena. ['nmukomms. bpoxkenue u ero Buasl. KuciopoaHoe okucienue,
WM KieToyHoe apixanue. OxucnutenbHoe (ocopunupoBanue. IPHEKTHBHOCTE IHEPreTHUECKOrO
oOMeHa.

Peakiun matpuyHoro cunresa. ['eHernueckass unpopmanus u JIHK. Peanuszaums renetruueckoit
nH(popmManuu B kieTke. ['eHeTnyeckuil kol U ero cBoiictBa. Tpanckpunius — maTpuunbiii cunre3 PHK.
Tpancnsus — 6uocunTtes Oenka. Jrambl TpaHcusauuu. Koaupoanue amuHOKUCIOT. Posb pubocom B
O6urocuHTe3e Oenka.

Hexnerounsle ¢opmbl xku3Hu — BHUpychl. Mcrtopus otkpeitust BupycoB (/. W. ViBanoBckwiA).
Oco0eHHOCTH CTPOEHUS U JKU3HEHHOTO KA BUpycoB. baktepuodaru. bonesnu pacteHuil, >)kuBOTHBIX U
YeJloBeKa, BhI3bIBaeMble BUpycaMu. Bupyc ummyHoneduuura yenoseka (BY) — Bo3oyautens CITN/a.
OOpaTHast TpaHCKpUIIMS, peBepTaza U HHTerpasza. l[IpoduiakTuka pacrnpoCTpaHEHHUsS BHPYCHBIX
3a00JIeBaHUH.

JdemoHcTpaumnu:

Hoprpetst: H. K. Konsnos, J. U. UBanosckuii, K. A. Tumupsizes.

Tabmuiel u cxembl: « Tumbl mutanus», «Metadonu3m», «K MUTOXOHIIPUSY), « IHEPTETUIECKUA 0OMEHY,
«Xnopomtacty, «Dotocunres», «Crpoenue JJHK», «Ctpoenue u ¢pyHKuMOHMpOBaHUE TeHay, «CuHTe3
oenkay, «['eHetTnmueckuit koa», «Bupyce», «bakrepuodarm», «CTpoeHHe M KU3HEHHBIH LUK BUpPYCa
CIINa, 6akrepuodaray, «Permmukanus JJHK».

OOGopynoBanue: moaenu-anminkamun  «Yapoeane JHK wu tpanckpunmmsy», «buocwHTe3 Oemkay,
«Ctpoenue kieTkn», moaens crpykryps! JJHK.

Tema 5. PasMHOKeHNe M HHAUBHUAYAJbHOE PA3BUTHE OPTaHNU3MOB

Knerounslii LUK, WU KU3HEHHBIH LUK KieTku. MHTepdaza u mutos. Ilponecchl, nporekatonmye B
untepdaze. Perukanus — peakuus matpuyHoro cunte3za JJHK. Crpoenne xpomocom. XpoMOCOMHBIM
Habop — KapuoTHIl. [IUMIOUAHBIN U TaIUIONIHBIA XPOMOCOMHBIE HAOOPbI. XpomaTtuasl. Lluromoruueckue
OCHOBBI Pa3MHOXKEHUS U UHAUBUIYaJIbHOTO Pa3BUTHS OPraHU3MOB.

[enenne xierkn — muro3. Craaun murosa. IIpoueccel, mpoucxoasdiue Ha pa3HbIX CTaJUSAX MHUTO3A.
buonornyecknii CMbICT MUTO3A.

[Tporpammupyemast rudenb KIETKH — aronTo3.

®opMbl pa3MHOKEHHS OPTaHU3MOB: Oecroyioe U MmojioBoe. Buapl 6ecrnonoro pa3MHOKEHHUS: JIEJIeHUE
Ha/IBOE, MOYKOBAaHUE OJHO- M MHOTOKJIETOYHBIX, CHOPOOOpa30BaHHE, BETETATUBHOE pa3MHOXKEHHUE.
HckyccTBEHHOE KIIOHMPOBAHNUE OPTaHU3MOB, €70 3HaYEHUE ISl CEJIEKIINH.

[TonoBoE pa3MHOMXKEHHE, €0 OTIMYHUS OT OECIoI0ro.

Meiio3. Cragun meiiosa. [Iponeccsl, mpoucxoasdimue Ha cTagusx menosa. [loBenenme xpomocom B
Mmeiiose. Kpoccunrosep. bruonornueckuii cMbici U 3HaueHUE MeH03a.

["amerorenes — npoiiecc 00pa30BaHus MOJOBBIX KJIETOK Y )KUBOTHBIX. [10JI0BbIE jk€J1€3bl: CEMEHHUKH U

anyHukd. OOpa3zoBaHMe U pa3BUTHE TMIOJIOBBIX KJIETOK — rameT (CHepMaTo30H]l, SHIeKIeTKa) —
criepmaroreHes 1 oporenes. OcoOEHHOCTH CTPOCHUs SHIEKIETOK U cliepMaTo30ua0B. OIIog0TBOPEHHUE.
[Taprenorenes.

NunuBunyanpHOEe pa3ButHe (OHTOTEHE3). OMOpPHOHAIBHOE pa3BUTHE (dMOpHOTreHe3). Tarbl
SMOpPHUOHAIILHOTO PAa3BUTHSI y TO3BOHOYHBIX J>KUBOTHBIX: JPOOJICHHWE, TacCTPYJISIHS, OpPraHOTEeHE3.
[ToctamOpuoHanbHOe  pa3BuTHe. THUIBI  MOCTIMOPHOHAJIBLHOTO  Pa3BUTHS:  MpPsIMOE, HEMpsMOe
(mrmunHOYHOE). BusiHue cpespl Ha pa3BUTHE OPraHU3MOB, (PAaKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOKIEHHBIC
YpOJICTBA.



Poct u pa3Butue pactenuii. OHTOreHe3 MBETKOBOTO PACTEHUS: CTPOCHHUE CEMEHH, CTaINN PA3BUTHSL.

JdemoHcTpaumnu:

Tabmuiel u cxembl: «@OpPMBI pa3MHOKEHUS OPTaHU3MOBY, «/[BOITHOE OTUIOIOTBOpEHHE Y IIBETKOBBIX
pacteHuii», «BeretaTuBHOE pa3MHOXKEHHE pacTeHHiI», «/lenenue kietku Oakrepuit»y, «CTtpoeHHe
MOJIOBBIX KIJIETOK», «CTpoeHue XxpomocoMbl», «Kietounslii mmkm», «Pemnukamus JHK», «Mwutosy,
«Merio3», «lIpssmoe u HempsiMoe pa3BuTHE», «l'ameToreHe3 y MIEKOMUTAIOMIMX U YEJTOBEKay,
«OCHOBHBIE CTAJIUN OHTOTEHE3a.

OOGopynoBaHue: MUKPOCKOTI, MHUKpompenapaThl «CriepMaTo30ubl MIIEKOMUTAONIETo», «SiIeknerka
MJeKonuTaIero», «KapuokuHe3 B KIETKax KOpellka JyKa», MarHuTHas MoJIeIb-anIuIMKalus
«Jlenenune xknetkn», moaens JJHK, monens meTada3Hol XpOMOCOMBI.

JlabopaTopHble 1 NpakTHYeCKue padoThbl:

JlaGopaTtopnast pabota Ne 3. «HaGmronenne MuTo3a B KJIETKAaX KOHYMKA KOPEIIKa JIyKa Ha TOTOBBIX
MHUKpOIIpenaparax.

JlaGopaTtopnast padota Ne 4. «3yueHne cTpOeHHUsI MOJTOBBIX KJIETOK HAa TOTOBBIX MHKpPOIIpENapaTaxy.

Tema 6. HacsiencTBeHHOCTh M H3MEHYMBOCTH OPTaHU3MOB

[Ipeamer m 3amaum reHeTuku. McTopusi pa3BUTHS TeHETHKUA. POJb IUTONOTMU W AMOPHOJIOTHU B
CTAaHOBJICHUHM TeHETHKH. BKIaJq pOoCCHUCKMX M 3apyOeXHBIX yUEHBIX B Pa3BUTHE TE€HETHKU. METOIbI
reHeTUKH  (THOPUIOTOTHYECKHH, IUTOTCHETHYECKUH, MOJEKYIsIpHO-reHeTHYecknii). OCHOBHBIE
TreHEeTUYEeCKUE MOHATHUS. ['eHeThnuecKkasi CHMBOJIMKA, UCIIOJIb3yeMasi B CXeMaX CKpellBaHUM.

3aKOHOMEPHOCTH HAaclleJIOBaHMUs TPU3HAKOB, YycTaHoBiIeHHble [. MenaeneM. MoHorudpuaHoe
CKpellMBaHue. 3aKOH €IUHO00paszus TUOPHIOB MepBOro nokoneHus. [IpaBuino noMuHHpOBaHUS. 3aKOH
pacmieruieHus mpu3HakoB. [ unores3a unctoTel ramet. [loHOE 1 HEMOJIHOE JOMUHUPOBAHHKE.

JurubpuaHoe ckpeliMBaHue. 3aKOH HE3aBUCHMOTO HACJIEIOBaHUS MpH3HAKOB. lluToreHeTmueckue
OCHOBBI  JUTHOPHIHOTO  CKpEeNIMBaHWsA.  AHanmu3upymooliee  ckpemuBanue.  Vcmonb3oBanue
AQHATM3UPYIOIIETO CKPEITUBAHUS JIJISl ONIPEIeTICHHsI TEHOTUIIA OCOOH.

CueruienHoe HacieaoBaHue mpu3HakoB. Pabora T. Moprana mo cuerieHHOMY HacjIeI0BaHUIO TEHOB.
Hapyiienue cuemnienus reHoB B pe3ysibTaTe KPOCCUHIOBEPA.

XpoMOCOMHas TEOpHS HACIEICTBEHHOCTH. | eHeTHUIEeCKHEe KapThI.

I'enetnka mosa. XpoOMOCOMHOE oOmnpeneNneHue 1mojia. AYyTOCOMbI U TOJIOBBIE XPOMOCOMBI.
['omorameTHbI€ U reTeporaMeTHbIe OpraHu3Mbl. HacienoBanmne npu3HaKoB, CIEMIICHHBIX C TIOJIOM.

N3menunBoCcTh. BHbl WM3MEHUYMBOCTH: HEHACIEACTBEHHAs M HacieacTBeHHas. Ponb cpensl B
HEHAaCJIeCTBEHHON W3MEHYHBOCTH. XapakTepucTuka MOAU(UKAITHOHHON W3MEHYUBOCTH.
Bapuaumonnbsiii psn u BapuanuoHHass KpuBas. Hopma peakiuu npusHaka. KonudecTBeHHbIE U
KaueCTBEHHBIC MMPU3HAKK U UX HOpMa peakinu. CBoiicTBa MOIU(PUKATMOHHON H3MEHUYNBOCTH.

HacnencTBeHnHasi, Wi TEHOTHIMYECKas, W3MEHYMBOCTh. KOMOMHATHBHAsT M3MEHUMBOCTH. Melo3 u
MOJIOBOM TPOIECC — OCHOBA KOMOWHATUBHOW W3MEHYMBOCTH. MyTallMoHHAsT W3MEHYHBOCTD.
Knaccudukanus MyTanuii: TEeHHBIE, XPOMOCOMHBIE, TeHOMHBIe. YacToTa W TPUYUHBI MYyTaIlHi.
MyrtareHnsle (akTopbl. 3aKOH TOMOJOTHYECKMX PSAOB B HACJIEACTBEHHOW wu3MeHunBocTH H.
N. BaBuiosa.

BresinepHast HaceCTBEHHOCTh U U3BMEHUYMBOCTb.

I'enetuka yenoBeka. Kapuorumn yenoBeka. OCHOBHbIE METO/bl TEHETHUKU YEJIOBEKA: T€HEATIOTMUECKUH,
OJIM3HEIOBBIM, IUTOTCHETHYECKUH, OWOXMMHUYECKUH, MOJIeKyIsipHO-reHeTndeckuil. (CoBpeMeHHOe
onpe/ielIeHue TeHOTUIA: MMOJTHOTEHOMHOE CEKBEHHPOBAaHUE, TEHOTUITMPOBAHKUE, B TOM YHCIIE€ C MTOMOIIbIO
[T11P-anamm3a. HacnencTBenHble 3a001eBaHUS YeJIOBEKA: TEHHBIC 00JIe3HH, O0JIC3HU C HACICACTBECHHOMN
MPEIPacoIOKEHHOCTRI0, XPOMOCOMHBIE Oone3Hu. CoMaThdecKue U TEHEpPATHBHBIE MYTAIUH.
CrtBosyoBble KieTKu. [IpuHIMIBI 370pOBOTO OOpa3a >KW3HU, NUATHOCTHUKU, MPOMHWIAKTHKA W JICYCHUS
TeHeTUYEeCKUX Oose3Hel. MeanKo-reHeTuYecKoe KOHCYIbTUPOBaHUE. 3HAUCHUE METUITMHCKON TeHEeTUKH
B MPEJOTBPAIIECHUN U JICYCHUH TeHETUYECKUX 3a00IeBaHU YEIOBEKa.

JdemoHcTpaumu:

Hoptpetst: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. UerBepukos, H. B. Tumodees-Pecorcknii, H.
N. BaBuios.

Tabauipl u cxeMbl: « MOHOTHOPUIHOE CKpElIMBaHWE M €ro IMTOTeHETHYecKash OCHOBa», «3aKOH
paciieryieHusi M €ro IUTOreHeTHYecKas OCHOBa», «3aKOH YHCTOTBI ramer», «Jlurubpumnoe
CKpenuBanuey, «llutomornueckre 0OCHOBBI TUTHOPHUIHOTO CKpeIuBaHusy, «Meiio3», «Bzaumoneiicteue
aJIeTIbHBIX TEHOB», «l'eHeThyeckue KapThl PACTEHMH, XMBOTHBIX W 4eJOBeKa», «l'€HeThka Mojay,
«3aKOHOMEPHOCTH HAaCJIEIOBaHMs, CLEIJICHHOro ¢ mojiom», «KapuoTumbl denoBeKka U >KMBOTHBIX»,




«Bunpl uzmenunBoctH», «MoaudukalmoHHas HW3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropay,
«I"enetuka rpymnm KpoBu», «MyTallMOHHAs U3MEHYUBOCTHY.

O6opynoBaHue: MOJIENU-ANIIIUKAIIUN «MoHorubpuaHoe CKpEIIMBaHKe, «Henonnoe
JOMUHUpOBaHUE», «JlurubpugHoe ckpemmBaHue», «llepekpéct XpomMocom», MHUKpPOCKON H
MuKponpenapat «/Ipozoduna» (Hopma, MyTrauuu GopMbl KPBIJILEB M OKpackH Tema), repdapuii «I'opox
ITIOCEBHOI.

JlabopaTopHble 1 NpakTUYeCKue padoThbl:

JlaGopatopnass pabora NeS5. «M3yuenue pe3yapbTaTOB MOHOTHOPHIAHOTO U JUTHOPUIHOTO
CKpeUIMBaHUs y Ap030(UiIbl HA TOTOBBIX MUKpOIpenapaTax».

JlaGopatopnass pabora Ne6. «M3yuenne MOAM(PUKANMOHHONW HM3MEHUHMBOCTH, IOCTPOCHHE
BApPHUALIMOHHOTO psi/la U BAPUALMOHHON KPUBOW».

JlaGopaTtopnas pabota Ne 7. « AHanm3 MyTanuii y 1po30¢uiisl Ha TOTOBBIX MUKPOIIpErapaTaxy.

[Tpaktnueckas padora Ne 2. «CocTaBlieHHE U aHAJIU3 POJIOCIOBHBIX YEJIOBEKaY.

Tema 7. Cesexkniusi opranu3zMoB. OCHOBbI OMOTEXHOJIOTUH

Cenexuus kak HayKa U mpoliecc. 3apoKIeHHUe celeKuu u nomectukanus. Yuenue H. 1. Basunosa o
LEHTpax MPOUCXOXKIACHNUS U MHOT000Opa3usi KyJIbTYpHBIX pacTeHHH. LIeHTphl MpOMCX0XKIEHUS JOMAITHUX
#KUBOTHBIX. CopT, IOpO/Ia, IITAMM.

CoBpeMeHHbIE METO/bI CeleKIMU. MaccoBbIil U MHAMBUAYAIbHBIN OTOOPHI B CENEKIIMU PACTEHUN U
KHUBOTHBIX. OIleHKa sKcTepbepa. BIM3KOPOACTBEHHOE CKpeUIMBaHWE — HHOpUIMHT. YwucTas JIHMHMA.
CkpemBanue 4ucThix nuHUM. ['ereposuc, mnu rubpuanas cuina. HepoicTBeHHOe CKpelllMBaHUE —
ayropuauur. OtmanéHHas ruOpuausanuss U e€ ycrnexu. VICKYCCTBEHHBIM MyTareHe3 M IOJIy4eHue
MOJIUTUIONAOB. JlOCTHKEHHSI CEJIeKIIUU PACTEHUI, )KUBOTHBIX U MUKPOOPTaHU3MOB.

brotexHonorus Kak oTpaciib Ipou3BOJCTBA. ['eHHas MHKEHepus. DTambl CO3/1aHUs PeKOMOMHAHTHOM
JAHK u TpancreHHsix opranu3moB. Knerounas wHxkeHepus. KiietouHble KynbTypbl. MUKPOKIOHAIBHOE
pa3MHO)KeHHE pacTeHuil. KioHMpoBaHME BBICOKOIIPOAYKTHBHBIX CEIbCKOXO3SHCTBEHHBIX OPraHU3MOB.
Dkosoruueckue u aTuueckue mpoodsieMsl. MO — reneTuuecki MOIUPUIIMPOBAHHBIE OPTraHU3MBI.

JeMoHncTpanuu:

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

TaOmuuel ¥ cxeMbl: KapTa «LIeHTpbl MPOUCXOXKIEHHS U MHOro0o0pasus KyJIbTYPHBIX DPACTCHHI»,
«Ilopoapl AOMamIHUX >KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHHil», «OtmanéHHas rudpuau3anus»,
«Paboter akanemuka M. @. MBanoBay, «llomumionaus», «OO0bekThl OmoTexHosnorum», «Kierounsie
KyJbTYpPbI U KIIOHUpOBaHUE», « KOHCTpyHpoBaHUE U TEPEHOC TEHOB, XPOMOCOM.

Ob6opynoBaHue: MyJISDKM IJI0JIOB M KOPHEIJIOZO0B JUKUX (OPM M KYJIbTYPHBIX COPTOB PAcCTEHUH,
repbapuii «CenbCKOX035HCTBEHHbIE PACTEHUS.

JlabopaTopHble 1 NpakTHYeCKue padoThI:

Oxckypeusi «OCHOBHBIE METO/IbI M JJOCTUKEHUSI CEIEKIIUU PACTEeHUI U )KMBOTHBIX (HA CEJEKIIMOHHYIO
CTaHIUIO, TUIEMEHHYIO (pepMy, COPTOUCHBITATENbHBIN y4acTOK, B TEIUIMYHOE XO3AHUCTBO, Ja0OPAaTOPHIO
arpoOyHUBEPCHUTETA WM HAYYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJTIOLIHOHHAS OUOJIOTHS

[IpennocslIku BO3HMKHOBEHMSI SBOJIIOLMOHHOM TEOpUHU. OBOJIIOLMOHHAs Teopus M €€ MECTO B
Ouonorun. BnusHue 3BOMIOLMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUU U APYTUX HAYK.

CunerenbctBa 3BoJOLMU. [lanmeoHTONOrMUYECKHe: TOCIEAOBATENbHOCTh IOSBIEHUS BHJIOB B
MaJI€OHTOJIOTHYECKON JIETOMHCH, NepexoaHble (hopMbl. buoreorpaduueckue: cXoACTBO U pa3indue GpayH
1 GJI0Op MaTepPUKOB U OCTPOBOB.

OMOpPHOIOTHUECKHE: CXOJCTBA U PA3IUYUS SMOPHOHOB Pa3HbIX BUIOB MMO3BOHOYHBIX. CpaBHUTEIBHO-
QHATOMHYECKHE: TOMOJIOTHYHbIE, aHAJIOTUYHbIE, PYyAHUMEHTapHbIE OpraHbl, aTaBU3Mbl. MoOJEKyJIspHO-
OMOXMMHMUYECKHE: CXO/ICTBO MEXaHMU3MOB HACJIEICTBEHHOCTH U OCHOBHBIX META0OJMYECKHX MyTel y Bcex
OpPraHHU3MOB.

OpomonmonHas teopust Y. lapsuHa. [Ipennoceuiku BO3HUKHOBEHMS JapBUHH3MA. [[BHKyIIME CHIIbI
9BOJIOLMHK BUAOB 10 JlapBuHYy (M30BITOYHOE pa3sMHOXKEHHE IIPU OrPAHUUYEHHOCTH PECypCOB,
HeomnpenenéHHas N3MEHIMBOCTh, 00ph0a 3a CyIIeCTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunretnueckas teopus sBontonnu (CTD) u e€ OCHOBHBIE MOTOKEHHUS.

Muxkpososmtorus. [Tonmymsius kak eJuHUIA BUIa U 3BOJIIOLUH.



JBrxyuie cuibl (pakTophl) 3BOJIIOLUU BUJOB B pUpoae. MyTallMoOHHBIN npoliecc 1 KOMOWHATUBHAS
M3MEHYHBOCTD. [ 1Oy IsIIOHHBIE BOJTHBI U ApeiiQ reHoB. M30msmust 1 MUTpanusl.

EcrectBenHsbIi 0T00p — Hanpasisonmii Gakrop 3Bosroru. opMbl €CTECTBEHHOTO 0TOOPA.

[Tprcnoco0IeHHOCT, OpraHM3MOB KakK pe3ynbTarT 3Bojronuu. I[lpumepsl npucnocoOieHuit y
Opranu3mMoB. ApoMopdo3bl U HAHOAIANTAINH.

Bun u Bumoo6pazoBanue. Kpurepun Buma. OcHOBHBIE (OpMBI BHI000pa30BaHMs: TeorpapuiecKoe,
JKOJIOTMUYECKOE.

Maxposomonus. @opmbl 3BosonuK: huneTHYecKas, JTUBEpreHTHas, KOHBEpreHTHas, MapalijielibHasl.
HeoOpaTUMOCTh 3BOJTIOLIUH.

[IpoucxoxaeHne OT HecHeUalM3UpPOBaHHBIX MpenkoB. [Iporpeccupyromas crnenuamu3anus.
AnanTuBHas paraisl.

JdemoHcTpaumnu:

Hoprperst: K. JIunne#t, XK. b. Jlamapk, Y. lapsun, B. O. Kopanesckuii, K. M. bap, 3. I'ekkens,
®. Mroep, A. H. Cesepiios.

Tabmuuel 1 cxembl: «Pa3BuTHEe OpraHMYecKOoro Mupa Ha 3emie», «3apofblId MO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepukc», «DopMmbl O0pbrObI 3a cyiecTBoBaHHe», «EcTecTBeHHBIH 0TOODY,
«MHoroobpasue  cOpToB  pacTeHui», «MHorooOpasue TOpoJ  KUBOTHBIX»,  «llomymsumy,
«MyTalioHHasT U3MEHYUBOCTH», «Apomopdosbl», «WUanoamanranum», «OOmas JereHepanus»,
«/IBmwxkymme cunel sBomroruny, «Kapra-cxema wmapmpyra mnyremectBust Y. lapBuna», «bopnba 3a
cymecTtBoBaHue», «lIpucrnocobnennocts  opranusmoB», «l'eorpaduueckoe  BHUI00Opa3OBaHUEY,
«DKOJIOTHYECKOE BUA000pa30BaHUE).

OO6opyoBaHue: KOJUIEKIUSI HAaCEKOMBIX C Pa3jIMYHbIMM TUIIAMHU OKpPAackd, HaOOp IUIOJOB U CEMSH,
Koyekiust «IIpuMepsl 3alUTHBIX MPUCIIOCOOICHUN Y SKUBOTHBIX», MOJelb «OCHOBHBIE HarpaBlICHUS
3BOJIIOINMY, 00bEMHAs MOIeTb «CTPOEHHE MOJIOBHOI'O MO3Ta MO3BOHOYHBIX).

buoreorpaguueckas kapta Mupa, KoieKuuss «PopMbl COXPaHHOCTH HMCKOMAEMbIX >XHUBOTHBIX U
pactenmii», wmozenb ammiukanus —«llepekpéct Xxpomocom», BiaxHble mpenapaThl «Pa3Butue
Hacekomoroy, «Pa3Butne nsarymkuy, Mukpornpenapar «Jpozoduna» (Hopma, MyTtanuu GOpMbI KPbUIHEB
U OKpacKH Tena).

JlabopaTopHble M NpakTUYeCKUe padoThI:

JlabopaTtopnas pabota Ne 1. «CpaBHEeHHE BUAO0B IO MOP(POIOTHUECKOMY KPUTEPHUIOY.

JlaGopatopnass pabora Ne 2. «OmnmcaHue NPUCTIOCOOJIEHHOCTH OpraHu3Ma M €€ OTHOCHTEIHHOTO
XapakTepay.

Tema 2. Bo3HMKHOBEeHHE U Pa3BUTHE )KU3HU HA 3emule

JloHay4HbIE TIPECTABIECHUSA O 3apOKACHUM >KM3HU. HaydHble rMIoTe3bl BOZHMKHOBEHHUS XU3HU Ha
3emute: abWoreHe3 M MaHCIEPMUsL. XUMHYECKast SBOTONNS. AOMOTEHHBIM CHHTE3 OPTAHMYECKUX BEIIECTB
13 HEOPraHMYECKUX. DKCIEPUMEHTAIbHOE MOATBEP)KIEHUE XUMHUECKOHN 3BOMOIMK. HavdanbHble 3Tanbl
ouonoruueckort HBomonmu. [umoreza PHK-mmpa. @®opmupoBanue MemMOpaHHBIX CTPYKTYp H
BO3HUKHOBEHHUE TNPOTOKJIETKU. [lepBblie kieTkn M ux 3Boitonusa. PopMHpOBaHHME OCHOBHBIX TIPYMII
KUBBIX OPTraHU3MOB.

Pa3sButne xu3Hu Ha 3emuie mo 3pam M nepuonaM. Karapxeil. Apxeilckas M IpOTEpO30MCKas 3pBbl.
[Taneosoiickas »pa u e€ mnepuoabl: KeMOpPHUIICKUIN, OPIOBUKCKHM, CHIIYPUHCKHUI, JE€BOHCKUM,
KaMEHHOYTOJIBHBIN, IEPMCKHUH.

Me3so30lickas 3pa U €€ Nepuoibl: TPUACOBBIN, FOPCKUM, MEJIOBOM.

KaiiHo3oiickas 3pa u €€ nepropl: aJIe0reHOBbIN, HEOT€HOBBIH, aHTPOIIOTE€HOBBI.

XapakTeprucTUKa KIUMaTa ¥ reoJIOrH4eCKuX npoueccoB. OCHOBHBIE 3TaIlbl 3BOJIIOIMN PACTUTEIBHOTO
U JKUBOTHOTO Mupa. Apomopdo3bl y pacTeHHi u kUBOTHBIX. [losiBIeHUe, paclBeT U BEIMUPAHUE TPYIIT
YKUBBIX OPTraHU3MOB.

Cucrema OpraHMYeCKOro MHpa KaK OTpa)k€HHe 3BOJOLMU. OCHOBHBIE CHCTEMATHYECKHE TPYIIIbI
OpraHU3MOB.

OBoiroLMs 4ejaoBeKa. AHTPOIOJOTHs Kak Hayka. Pa3sBuTue mNpeAcTaBIeHUN O MPOUCXO0KIECHUU
yenoBeka. Meroasl u3ydeHMs aHTpornoreHe3a. CXoacTBa W pas3ivuds 4YeJIOBEKa W JKMBOTHBIX.
CucremaTueckoe I0JI0KEHUE YEI0BEKa.

JBrxyue cuiibl (pakTopsl) aHTporiorenesa. HacnencTeeHHass H13MEHUMBOCTh M €CTECTBEHHBINA OTOOD.
OOwecTBeHHBIN 00pa3 KU3HH, U3TOTOBJICHUE OPYIHUH TPy, MBIIIJICHUE, PEUb.



OCHOBHBIE CTaJMU W BETBU HBOJIIOIMK 4YEJIOBEKA: aBCTpaTONUTEKH, UYenoBek ymenbid, YemoBek
npsAaMoxoanmi, YenoBek HeaHaepTanbCkuil, UenoBek pa3dymHbli. HaxoIKu HCKOMaembIX OCTaTKOB,
BpeMsl CyIIIECTBOBaHUsI, 00J1aCTh pacpOCTpaHeHus], 00BEM rOJIOBHOTO MO3ra, 00pa3 KHU3HH, OPYIHSL.

Yenoseueckue pacbl. OCHOBHbBIE OOJIBIINE PACHI: €BPONEOUIHAS (€Bpa3HiicKas), HErpo-aBCTPAIOU IHAS
(’xBaTOpHUANIbHASA), MOHTOJIOM/IHAS (a3maTcko-aMepHuKaHCKas). YepTsl  IpPUCTIOCOOIEHHOCTH
MIpe/ICTaBUTENIeH YEIOBEUECKUX pac K YCIOBUAM cyliecTBoBaHMs. EnquHcTBO uenoBeyeckux pac. Kpuruka
pacusma.

JdemoHcTpaumnu:

Hoptpets: ®. Penn, JI. Ilactep, A. . Onapun, C. Muinep, I'. ¥Opu, Y. JlapBun.

Tabmuibl u cxembl: «BosHukHOBeHHe COJIHEUHON cHCTEeMb», «Pa3BHUTHE OpPraHMYECKOTO MHPay,
«PactutenbHas knetka», «KuBoTHas kieTka», «[Ipokapuornueckas kierka», «CoBpeMEHHas cucTeMa
OpraHu4YecKkoro Mupa», «CpaBHEHHE AHATOMHYECKHX YEpPT CTPOEHHS YeIOBEKa M 4eJIOBEKOOOpa3HbIX
00e3psiH», «OCHOBHBIE MecTa NaJCOHTOJOTMUECKUX HAXOJOK IPEJKOB COBPEMEHHOI'O YeJIOBEKay,
«JlpeBHerue moamny, «Ipesaue moany», «llepBbie coBpeMeHHBIE IOy, «HeToBeUeCcKue paco».

Oo6opynoBanue: myspku  «IIporcxoxxaeHne dYenoBeka» (OIOCTBI aBCTPAJONUTEKa, MHUTEKAHTPOIIA,
HeaH/iepTajiblla, KPOMAaHbOHIIA), CIETKH WU U300pakeHUsl KaMEHHBIX OpyJIUi NEepBOOBITHOTO YeIOBEKa
(xamMHU-yOTITIEpHI, pyOMIa, CKkpebiia), reOXpOHOIIOTHYECKas: TabIuIa, KOJIeKIus «DopMbl COXpaHHOCTH
HCKOITA€MBIX )KHBOTHBIX M PACTEHUI».

JlabopaTopHble 1 NpakTUYeCKue padoThI:

[Ipaktuueckass pabora Ne 1. «V3ydyeHme HCKOMaeMbIX OCTAaTKOB pACTEHWd W IKUBOTHBIX B
KOJUIEKLIHSAX).

OKCKypcusi  «OBOMIONKS OPraHWYECcKOro Mupa Ha 3emie» (B eCTeCTBEHHO-HAyYHBIA  WIIH
KpaeBequeCKUil My3ei).

Tema 3. Opranu3Mbl 4 OKpYysKa0Ias cpeaa

OKOJIOTHSI KaK HayKa. 3aJayd W pasJiedbl SKOJOTMH. METOoNbl HKOJIOTMYECKUX HCCIEAOBaHUM.
DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpenbl 0OUTaHUSI OPTAaHU3MOB: BOJIHAS, HA3€MHO-BO3IyIIIHAS, TOYBEHHAs, BHYTPHOPTaHU3MEHHASI.

Oxonoruueckue paxropsl. Kiaccudukanms sxonorudeckux HpaxkTopoB: abOMOTHUYECKHE, OMOTHUYECKHIE 1
aHTponoreHHble. J{eficTBre 3Komorndeckux (PakTopoB Ha OPTaHU3MBI.

AOuoTtndeckne (akTopwl: CBET, TeMmIeparypa, BiakHOCTb. doronepuomusm. I[Ipucnocobnenus
OpPTraHM3MOB K JIEHCTBUIO aOMOTHYeCKUX (akTopoB. buonornueckue puTMel.

buotnueckue daktopsl. Buasl OMOTHYECKHX B3aUMOJCHCTBUN: KOHKYPEHITUS, XUIITHUIECTBO, CHMOMO3
u ero ¢Gopmel. [lapazutusm, Koomepamus, MyTyaliu3M, KOMMEHcCalIu3M (KBapTHPAHCTBO,
HaxJIeOHWYECTBO). AMEHCaIM3M, HEUTpanu3M. 3HAUYeHHEe OWMOTHYECKHUX B3aUMOACHCTBUN A
CYIIECTBOBaHMS OPTaHU3MOB B MPUPOTHBIX COOOIECTBAX.

OKOJIOTHYECKHE XapaKTePUCTUKH MNOMmyisiuu. OCHOBHBIE IOKa3aTelW MOMYJSIMUA: YHUCIECHHOCTD,
IJIOTHOCTh, POKJIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalUs. JJUHaAMHKA YUCIEHHOCTU MOMYJISIUU U €€
perysius.

JdemoHcTpaumu:

[optpetsr: A. I'ymbonsar, K. @. Pynwe, O. ['ekkens.

Tabmumel  u  cxemsl: kKapta «[Ipupoanpie 30HBI  3emim», «Cpeapl OOUTAaHUS OPTaHHU3MOBY,
«Dotonepuoanzm», «llomynauum», «3aKOHOMEPHOCTH POCTa YHMCIEHHOCTU MOMYJISUUU HH(Y30pHH-
Tydenbkmy, «[IuieBbie nemnm.

JlaGopaTopHble U NpaKkTHYecKue padboThbl:

JlaGopatopnas padota Ne 3. «Mopdonoruueckine 0COOEHHOCTH PaCTEeHUN U3 PA3HBIX MECT OOUTAHUS.

JlaGopaTtopnas pabota Ne 4. «BnusiHre cBeTa Ha pOCT M PA3BUTHE YEPEHKOB KOJICYCa.

[Tpaktuueckas padora Ne 2. «[Toxc4€r MIIOTHOCTH MOMYJISAIMNA Pa3HbIX BUIAOB PACTCHUI.

Tema 4. CooOmecTBa U 3KOJOrHYECKHE CHCTEMbI

CoobmiecTBO opraHuzMoB — OuoneHos. CTpyKTypsl OHOILIEHO3a: BHJOBas, MNPOCTPAHCTBEHHas,
Tpoduyeckas (nmuiesas). Buabi-nomunanTsl. CBA3M B OMOIIEHO3E.

Okonorudyeckue cucteMsl (3kocuctemsl). [Tonarue 06 sxocucreme u OuoreoreHoze. OyHKIMOHAIbHbIE
KOMITOHEHTbI 3KOCHUCTEMbBI: MPOAYLEHThl, KOHCYMEHThI, peayleHThl. KpyroBopoT BelIECTB M IMOTOK
SHEpruu B HKocucTeme. Tpoduueckue (MUIIEBbIE) YPOBHM HSKOCHCTEMBbI. lIMIeBble IIEMM U CETH.
OcHOBHbBIE MOKAa3aTEIM 3KOCHUCTEMBI: OMomacca, MPOIYKIUsS. DKOJIOTHYECKHe MUPaMUAbL: MPOAYKIIHUH,
YHCIEHHOCTH, OnoMacchl. CBOMCTBA SKOCUCTEM: YCTOMYMBOCTh, CaMOperyJisiius, passutue. Cykieccusl.




[TpuponaHbie SKOCUCTEMBI. DKOCUCTEMBI 03€p U PeK. DKOCHCTEMa XBOMHOTO WUJIM IIUPOKOIMCTBEHHOTO
neca.

AHTPONOTeHHBIE YKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKocucTeMbl. bronornyeckoe u Xo3sicTBEHHOE
3HaYEHHUE arpo’KOCUCTEM U YPOOIKOCUCTEM.

buopaznoobpa3zue kak pakTop ycToHunBoCTH 3K0ocucTeM. CoxpaHeHue OHOJIOTHYECKOTo pa3HOOOpas3Hs
Ha 3eMIIe.

VYuenue B. U. Bepnanckoro o 6uocgepe. ['panuiibl, coctaB u cTpykTypa 6uocdepsl. JKusoe BeliecTBo
u ero ¢pyakuun. OcoOeHHOCTH OMocdepsl Kak rio0aabHON YKOCUCTEMBI. JIMHAMUYECKOE paBHOBECHE H
oOpatHast cBs3b B Onocpepe.

KpyroBopotsl BemiecTB U OMOT€OXMMUYECKHE IUKIbl AJIEMEHTOB (yrjiepoja, a3ora). 30HAJIbHOCTh
ounocdepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoBeuectBo B Owocdepe 3emian. AHTpONOTEHHbIE W3MeHeHUs B Ouocdepe. [mobdambHbIE
HKOJIOTUYECKUE TIPOOIIEMBI.

CocymiectBoBaHue Tpupoasl U denoBedecTBa. CoxpaHeHue OuopasHooOpa3usi Kak OCHOBaA
ycroiunBocTd Ouocgepbl. OCHOBa palMOHAIBHOIO YIpPABIEHUS HNPUPOAHBIMH pECypcaMM U HX
HCIoJIb30BaHue. JlocTrkeHus: OMONIOTHH U OXpaHa MPUPO/IbI.

JdemoHcTpaumu:

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

Tabnuuel u cxemsl: «Ilumessle nenu», «bruonenos: cocras u cTpykrypay, «IIpupoansie coobduiecTBay,
«lenn nwuranus», «Okomoruyeckas nupamuga», «buochepa u  dyemoBek», «DKocHcTEMa
IIMPOKOJIMCTBEHHOTO Jieca», «DKOCHUCTEMa XBOMHOro iecay, «buoneHo3 Bomoéma», «ATpoLEHO3,
«IIpumepHBIE aHTPOIOTEHHBIE BO3JIECUCTBUS Ha NPHUPOAY», «BaxkHeiline HCTOYHUKH 3arps3HEHUs
BO3/yXa M TPYHTOBBIX BO/», «IlouBa — BaxkHelimas cocraBisomas 6uocgepsn», «Dakropsl Aerpaganun
nouB», «llapHukoBbiit 3ddexT», «DakTopbl paJUOAKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas
cTpykTypa Omocteps», «Pacnpoctpanenue xuzHu B Ouochepe», «O30HOBBIM 3kpaH OHOCheEpbD,
«Kpyrosopot yriepona B 0uochepe», «KpyroBopot azora B npupoze».

O6opynoBanue: Mojienb-aniuInKanus  «TunuuHble  OMOIEHO3bI»,  repbapuit  «PacturenbHble
coobmiecTBay, Kouiekuu «buoreHos», «BpeauTtenn BaKHEHIINX CENbCKOXO3SHCTBEHHBIX KYJIBTYP»,
repbapuy M KOJJIEKIIMM PACTeHUH M >KMBOTHBIX, NMPHHAJJICKAINE K PAa3HBIM 3KOJOTHYECKUM TpyIIaM
onHoro Buaa, Kpacnas kuura Poccuiickoit denepannu, n300pa>keHusi 0XpaHsIEMbIX BHJIOB PAaCTEHUN U
KUBOTHBIX.

IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI'PAMMEBI 110 BMOJIOTMIM HA BA30BOM
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

Cornmacno @I'OC COO, ycraHaBnMBaKOTCsA TpeOOBaHMS K pe3yjbTaTaM OCBOEHHUS O0YYarOIMMMCS
MIPOrpaMM CpeJIHEro o0iero 00pa3oBaHus: JMYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpykType NMYHOCTHBIX PE3yJbTaTOB OCBOEHHUS IpeaMera «buosiorus» BbIAENEHBI CIEAYIOLIUE
COCTABJISIOLIME: OCO3HAHUE O0YYAIOIIUMUCS POCCUHCKOM Ipa’kKAaHCKOM MJIEHTUYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILHOCTH U CAaMOOTPEIENIEHUI0, HATMYME MOTUBALMU K OOYUYEHHIO0 OUOJIOTHH,
LIEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUH JIMYHOCTH Ha OCHOBE KIIIOUEBBIX I[EHHOCTEH U
HCTOPUYECKUX TPAAULIMHA pa3BUTHS OMOJOTHYECKOTO 3HAHUS, TOTOBHOCTh U CIIOCOOHOCTh O0YyYaIOUINXCs
PYKOBOJCTBOBATbCSI B CBOEH JESITEIBHOCTH LIEHHOCTHO-CMBICIOBBIMU YCTaHOBKAMM, IPUCYLIUMHU
cucreMe OHOJOrMYecKoro oOpa30BaHUs, HAJINYME HKOJOTMUYECKOrOo IPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTb LIEJIU U CTPOUTH KU3HEHHBIE TUIAHBI.

JIndaHOCTHBIE pE3yabTaThl OCBOECHUS Ipeamera «buonorus» nocTuraroTcss B €IUHCTBE y4yeOHOU u
BOCIIUTATEIbHON JEATEIIBHOCTH B COOTBETCTBUM C TPAJULMOHHBIMU POCCUICKUMU COLIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH U JIYXOBHO-HPAaBCTBEHHBIMH IEHHOCTSIMH, MPHUHATHIMU B OOIIECTBE MpaBWIAMH U
HOpMaMHM IOBEJIEHUS] M CIIOCOOCTBYIOT IPOLIECCaM CaMOIIO3HAHMS, CAMOBOCIIUTAHHUS U CaMOPa3BUTHA,
pa3BUTHs BHYTPEHHEH MO3ULMU JIMYHOCTH, MATPUOTH3MA, YBAXKEHHS K 3aKOHY M MPaBOIOPSJIKY,
YeJIOBEKY TpyJla M CTapIIeMy ITOKOJEHHIO, B3AUMHOTO YBa)KE€HUsI, 0EPEKHOTO OTHOILEHHS K KYJIbTYPHOMY
HaclIeAW M TPAJWLIHsIM MHOTOHAallMOHAIbHOTrO Hapona Poccuiickonn ®enepanuu, mnpupojae H
OKpY>Karollen cpene.

JIndaHOCTHBIE pe3ysbTaThl OCBOEHUS yuyeOHOro npeamera «bromaorus» MomKHBI 0OTpakaTb TOTOBHOCTh
U CIIOCOOHOCTH 00YyYaroImuXcs PyKOBOJCTBOBATHCS C(HOPMUPOBAHHOM BHYTPEHHEN MO3UIMEN JINYHOCTH,
CUCTEMON IIEHHOCTHBIX OpHMEHTAlui, TO3UTUBHBIX BHYTPEHHHX YOEXKIEHHH, COOTBETCTBYIOLINX



TpaAULOIVOHHBIM LECHHOCTAM pOCCHﬁCKOFO 06H1€CTBa, pacimp€Hue >XHU3HCHHOI'O OIbITa W OIIbITa
ACATCIIBHOCTHU B IIPOHECCEC pain3alilii OCHOBHBIX HaHpaBJ'IeHI/II\/’I BOCITMTATEIbHON JACATCIbHOCTH, B TOM
YHCJIC B 4aCTH:

1) rpaxknaHckoro BOCIIMTAHUSA:
c(hOPMHUPOBAHHOCTH TPAXJTAHCKON MO3UIIUN 00YyJaroIIerocss Kak akTUBHOTO U OTBETCTBEHHOTO UJIeHA
POCCHICKOT0O 00111€CTBA;
OCO3HaHUE CBOMX KOHCTUTYIIMOHHBIX MTPaB U 00s13aHHOCTEH, YBaXKEHHE 3aKOHA U TIPABOTIOPSIIKA;
TOTOBHOCTh K COBMECTHOI TBOPYECKOW EATEIHHOCTH MPHU CO3/IaHUU YU4E€OHBIX MPOEKTOB, PEIICHUU
y4eOHBIX 1 MMO3HABATEIbHBIX 3a/1a4, BHITTOJIHEHUU OUOJIOTMYECKUX SKCIIEPUMEHTOB;
CIIOCOOHOCTH OMPEENSITh COOCTBEHHYIO MO3UIUIO 10 OTHOMICHHUIO K SIBJICHUSIM COBPEMEHHOM KH3HU
1 00BACHSITE €€;
YMEHHE YYUTHIBATh B CBOUX JCUCTBUAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOJICHCTBUS JItO/IEH C
Pa3HBIMH YOKICHUSMU, KyTbTYPHBIMU IEHHOCTSMHU U COLIUATILHBIM MOJIOKEHUEM;
TOTOBHOCTh K COTPYJHUYECTBY B MPOIIECCE COBMECTHOTO BBITIOJIHCHUSI YUEOHBIX, TO3HABATEIILHBIX U
HCCIIEIOBATENIbCKUX 3a]a4, YBRKUTEILHOTO OTHOLIECHUS K MHEHHUIO OMNIOHEHTOB MpU OOCYKIECHUU
CIIOPHBIX BOMPOCOB OMOJOTUYECKOTO COACPKAHNUS,
TOTOBHOCTBH K TYMaHUTAPHOU U BOJIOHTEPCKOU JIEATEITLHOCTH;

2) maTpHOTHYECKOr0 BOCHUTAHUA:
c(OPMUPOBAHHOCTh POCCHICKOW TPaXKTAHCKOW HMICHTHYHOCTH, MATPUOTH3MA, YBAKEHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTH mepen PoamHol, ropmoctu 3a cBoW Kkpai, cBorwo PonuHy, cBOM
SI3bIK U KYJIBTYpPY, POILIOE U HACTOAIIEE MHOIOHAIIMOHATILHOTO Hapoa Poccuu;
LIEHHOCTHOE OTHOUIEHUE K MPUPOIHOMY HACIEIUIO U TAaMATHUKAM MPUPOJIbI, TocTHxReHUsIM Poccuu B
HayKe, UCKYCCTBE, CTIOPTE, TEXHOJIOTHUSX, TPY/IC;
CIIOCOOHOCTh OILIEHHMBATh BKJIAJl POCCUHUCKHUX YUYEHBIX B CTAHOBJICHHWE W pa3BUTHE OHOJIOTHUH,
MMOHMMAaHUS 3HAYCHUsI OMOJIOTHH B MTO3HAHUU 3aKOHOB MPHUPOJbI, B )KU3HH YEJIOBEKa U COBPEMEHHOTO
00111eCTBa;
uaeiHas yoexxI€HHOCTh, TOTOBHOCTh K CIYXEHHIO U 3ammre OTedyecTBa, OTBETCTBEHHOCTh 32 €ro
cyan0y;

3) AYyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHHUA:

OCO3HAHUE TYXOBHBIX LIEHHOCTEN POCCUICKOrO Hapoaa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, ’TUYECKOTO TIOBEICHHUS;
CIOCOOHOCTh OIICHHMBATh CUTYAIlMI0 M NPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHUPYSACH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;
OCO3HAHME JINYHOT'O BKJIAJIa B IOCTPOEHUE YCTONUMBOrO Oy IyIIero;
OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJUTENSIM, CO3JaHUI0 CEMbU HAa OCHOBE OCO3HAHHOTO NPUHATHS
LIEHHOCTEN CEMENHOM KU3HU B COOTBETCTBUHU € TpaAULMAMU Hapo10B Poccuu;

4) 3CTEeTHYECKOr0 BOCIIUTAHUSA:
JCTETUYECKOE OTHOIIEHHE K MUPY, BKJIIOYasi 3CTETUKY ObITa, HAYYHOTO M TEXHHYECKOTO TBOPYECTBA,
CHopTa, Tpy/Ja, 0OIeCTBEHHBIX OTHOIIECHUI;
MTOHMMAHHE YMOLIMOHAJIEHOTO BO3ACUCTBHS KUBOU IIPUPOABI U €€ IEHHOCTH;
TOTOBHOCTb K CaMOBBIPQ)KCHHIO B Pa3HBIX BUIAX HCKYCCTBA, CTPEMIJICHHE IPOSBIATH KadecTBa
TBOPYECKOU JINUHOCTH;

5) ¢u3nueckoro BocnuTaHMSA, (OpMHPOBAHMSA KYJbTYPbl 310POBbSI M JIMOIHOHAJBHOIO

Os1aronosyqus:

MOHMMAaHWE W pealr3alus 3J0pOBOTO W Oe3omacHoro oOpas3a >KM3HHM (3I0pOBOE THTaHUE,
COOJIIOJICHNE TUTMEHWYECKUX MpaBWJI M HOPM, COAJlaHCUPOBAHHBIA DPEXUM 3aHATHH M OTIbIXA,
perynsipHasi pu3nyecKasi akTUBHOCTb), O€pPEKHOr0, OTBETCTBEHHOI'O M KOMIIETEHTHOI'O OTHOILIEHUS K
COOCTBEHHOMY (PU3MUECKOMY U NICUXUYECKOMY 3/I0POBBIO;
MMOHMMaHWE IEHHOCTH NpPaBWI WHAMBHUIYaJIbHOTO M KOJJICKTHBHOTO O€30MacHOrO IOBEIEHHS B
CUTYaLUsX, YTPOKAIOLIUX 3/10POBBIO U KU3HU JIIOJIEH;
OCO3HAHUE IOCJIEICTBUN U HENPUSATUS BPEAHBIX MPUBBIYEK (YHOTPEOIEHHS alIKOroJis, HAPKOTHKOB,
KypeHus);

6) TpyaoBOro BOCIIMTAHUSA:
TOTOBHOCTb K TPYZy, OCO3HAaHUE LIEHHOCTH MacTepCTBa, TPY10JI00HE;



® TOTOBHOCTh K aKTUBHOH JEATEIHHOCTH TEXHOJOTMYECKOH U COLMAIbHOW HAMpPaBIICHHOCTH,
CIIOCOOHOCTh HHUIIMUPOBATh, IUTAHUPOBATH U CAMOCTOSITEIIBHO BBITIOTHSITH TAKYIO JESTSILHOCTD;,

e HHTEpEC K pa3IuYHBIM cepaM MpodhecCHOHATHLHOW NeATSIIbHOCTH, YMEHHE COBEPIIaTh OCO3HAHHBIN
BBIOOD Oynyiiel mpodeccruu 1 peann30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TITAHBI;

® TOTOBHOCTH U CIIOCOOHOCTH K 00OPa30BaHHIO M CAMOOOPA30BAHHIO HA MPOTSHKEHUH BCEH KU3HU;

7) 3KO0JIOTHYECKOr0 BOCIIUTAHMS

® SKOJOTMYECKH LierecooOpa3Hoe OTHOLICHHE K MPUPOJAE KaK UCTOYHHUKY JKM3HU Ha 3emMjie, OCHOBE €&
CYIIIECTBOBAHUSI,

® T[IOBBINICHUE YPOBHS KOJOTHYECKON KYJIbTYPBI: IPUOOPETCHHUE OIBITA TUIAHUPOBAHUS TIOCTYITKOB U
OIICHKH WX BO3MOJKHBIX TTOCIIEACTBHIMA JUTISI OKPYIKAIOMICH Cpebl;

® OCO3HaHHE [NI00ATBFHOTO XapaKTepa IKOJIOTUYECKUX MPOOJIeM U MyTel UX PEIICHUs;

® CIOCOOHOCTh HCIIOJIB30BaTh MpPUOOpEeTaeMble NpPHU HM3YyYECHUH OHOJOTHHM 3HAHUS W YMEHHS TpU
pelIeHn: TPoOJIeM, CBS3aHHBIX C PaIlMOHAIBHBIM TPUPOJIONOIB30BAaHUEM (COOIIOACHUE TIPABLII
MOBE/ICHUS B MPHUPOJIC, HAMIPABJICHHBIX HA COXPAaHEHHE PAaBHOBECHS B PKOCHUCTEMaX, OXpaHy BHUJIOB,
IKOCHUCTEM, OHOChEpPHI);

® AKTHBHOE HENpUSTUE [EHCTBUI, NPHUHOCSAIIMX BpEJ OKpY’KaIollel MNPUPOAHON cpene, yMeHue
MIPOTHO3UPOBATh HEOIAroNpHUATHBIE KOJOTHYECKHE MOCIEACTBHS MPEeINpPUHUMAEMbIX ACHCTBUNA U
MPeIOTBpAIIaTh UX;

e HaJU4YMe PA3BUTOrO JKOJOTHYECKOTO MBINIICHHS, YKOJOTHUECKON KYJIbTYphI, OTBITA JESITeILHOCTH
JKOJIOTMYECKON  HAMpaBICHHOCTH, YMEHHUS PYKOBOACTBOBATHCA UMH B  II03HABATEIHHOM,
KOMMYHHKATHBHOW ¥ COIIMATLHON MPAKTHKE, TOTOBHOCTH K YYACTHIO B IPAKTHYCCKON JIEATEIIBHOCTH
IKOJIOTHUYECKOH HAMPaBICHHOCTH;

8) 1eHHOCTH HAYYHOI0 MO3HAHMS:

¢ chopMHPOBAaHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U
OOIIECTBEHHOMN MPAKTHUKH, OCHOBAHHOTO Ha JAHANIOTe KYJIbTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeECTa B MOJIHUKYJITYPHOM MHPE;

® COBEpILEHCTBOBAHHUE SI3BIKOBOW W YHUTATEIHCKON KYJIbTYpbl KaK CpPEACTBa B3aUMOJEUCTBUS MEXKAY
JIOJBMU U TTO3HAHUS MUPA;

® [OHUMaHHE CHCIH(PUKNA OMOJOTHU KaK HAyKH, OCO3HAHUS €€ po B (POPMHUPOBAHUH PANIMOHAIIEHOTO
HAy4YHOTO MBIIUICHUS, CO3JaHUH 1IETOCTHOTO MPEICTABICHUS 00 OKpYKaroIleM MHUPE KaK O eUHCTBE
MIPUPOJIBI, YeJIOBEKA M OOIIEeCTBA, B MO3HAHUH IPUPOTIHBIX 3aKOHOMEPHOCTEH W pelIeHuH mpoliiemM
COXPAHEHUS MIPUPOTHOTO PABHOBECHS;

e yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJOTHH JJIi COBPEMEHHOM HUBWIM3AIMHU: 00ECledYeHHUs HOBOTO
YPOBHSL pPa3BUTHS MEIUIIMHBI, CO3JAHHME IEPCICKTUBHBIX OHOTEXHOJOTUH, CHOCOOHBIX peIIaTh
pecypcHble mpoOJeMbl Ppa3BUTHsS 4YENOBEYECTBA, IIOMCKAa IyTeil BbIXOAAa U3 TJI00AIbHBIX
IKOJIOTHYECKUX TpoOJieM U obOecredeHus] mepexoja K YCTOMYMBOMY Pa3BHTUIO, PAIMOHATIHLHOMY
WCIOJIb30BAaHUIO MTPUPOIHBIX PECYPCOB U (HOPMUPOBAHUIO HOBBIX CTAHIAPTOB KU3HU;

® 3aMHTEPECOBAHHOCTH B MOJYUYEHUU OMOIOTHMUECKHX 3HAHWN B LIEJSIX MOBBIMICHUS OOIIEH KYIbTYpHI,
€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH, KaK COCTaBHOM 4YacTH ()YHKIMOHAJIBHOM TI'PaMOTHOCTH
oOyuatromuxcs, GopMUpyeMOi IPU U3YUEHUHU OMOJIOTUH;

e T[IOHMMAHHE CYIIHOCTH METOIOB IO3HAHUs, UCIOJIb3YEMbIX B €CTCCTBCHHBIX HAyKaX, CIIOCOOHOCTH
WCIIOJIb30BaTh TMOJy4YaeMble 3HAHUS JUIS aHAIM3a U OOBSICHEHUS SBICHHA OKDPYXKAIOIIETO MUpPa U
MIPOUCXOJAIINX B HEM U3MEHEHUH, YMEHHEe JieslaTh 00OCHOBAHHBIEC 3aKIIFOUEHUSI HA OCHOBE HayYHBIX
(haKTOB M MMEIOIIUXCS IAHHBIX C IEJBIO MOJIYYCHHUS JOCTOBEPHBIX BHIBOJIOB;

® CIIOCOOHOCTH CaMOCTOSITENIFHO HCITOJIB30BAaTh OWOJOTHYECKHE 3HAHWS JUIS PEIICHUS TpoodiieM B
pEabHBIX KU3HEHHBIX CUTYAIUIX;

® OCO3HAHWE I[IEHHOCTH HAyYHOW JIEATENHbHOCTH, TOTOBHOCTh OCYIIECTBJISITH MPOCKTHYIO U
HCCIICIOBATEIIbCKYIO JESTSIbHOCTh HHIUBUAYATBHO U B TPYIIIIE;

® TOTOBHOCTh M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHHUI0 U CaMOOOpPA30BaHHIO, K aKTUBHOMY
MOJTYYCHUIO HOBBIX 3HAHUH MO OMOJIOTHH B COOTBETCTBUHU C )KH3HEHHBIMU TTOTPEOHOCTSIMH.

METAINPEJMETHBIE PE3YJIbTATBI
MeTtanpeaMeTHbIE pe3yIbTaThl OCBOSHUS YI€OHOTO TpeaMeTa « BUoIoTHs» BKITFOYAIOT: 3HAYUMBIC JIJIS

(hopMHUpOBaHKS MUPOBO33PECHUS 00YJIAIOITUXCS MEKIUCITUTIIMHAPHBIC (MEXKIPEIMETHBIC) O0IIEHAYIHBIC

MOHSITHS, OTPAKAIOIINE [EIOCTHOCTh HAYYHOHW KApTUHBI MHUpa W CHENU(HKY METOIOB MO3HAHMUS,

HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (BEIIECTBO, SHEPTrusi, SBJIEHUE, MPOLIECC, CUCTEMA, HAyUYHBIH



(bakT, NpuUHIUI, TUIO0TE3a, 3aKOHOMEPHOCTb, 3aKOH, T€OpHUs, UCCIIeOBaHUE, HAOII0EHIE, U3MEPEHHE,
9KCIIEPUMEHT U JIPYTuX), YHHUBEpCalbHble y4deOHble NeHCTBHUS (TMO3HaBaTeIbHbIE, KOMMYHUKATHBHBIE,
perynsTUBHbBIE), oOecrneuynBaromue (GOopMHpPOBaHUE (PYHKIMOHAIBHON TI'PAMOTHOCTH W COLMAIbHOU
KOMIIETeHIINH oOyuaromuxcs, CIIOCOOHOCTh oOy4aromuxcs UCII0JIb30BATh OCBOEHHBIE
MEXJIUCIUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHMA W YHHBEpCaJlbHble YyueOHble JEHCTBHS B
ITO3HABATEJIBHON U COIIMAIBHON MTPAKTHKE.

MeranpeamMeTHble pe3yiabTaThl OCBOEHHUS MPOTPaMMBI CpEIHEro OOLIero o0pa3oBaHHs JOJKHBI

OTpaXkaTh:

OgiaieHHe YHMBEPCAJIbHBIMHU YUeOHBIMH MI03HABATEIbHBIMH 1CHCTBUSIMU:
1) ©0a3oBble JornyecKkue JAeMcTBUS:

®  CaMOCTOATENIbHO (POPMYIUPOBATh U aKTYalIM3UPOBATH MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

® UCMOJNB30BaTh IPU OCBOCHUU 3HAHUN TNPUEMBI JIOTUYECKOTO MBIIUICHUS (aHaJnW3a, CHUHTE3a,
CpaBHEHHUs, Kiaccuukalnu, o000LUIEHHs ), paCKPbIBaTh CMBICT OMOJIOTMYECKUX MOHATUN (BBIIEIATH
UX XapaKTepHble MPU3HAKHU, YCTAHABIMBATD CBS3U C IPYTUMHU MOHATHIMH);

e ONpENeNsITh LEIN AEATEIbHOCTH, 3a7aBasi MapaMeTpbl U KPUTEPUU HUX JTOCTHIKEHUS, COOTHOCUTH
Pe3yJIbTaThl JEATEIILHOCTH C ITOCTABJIEHHBIMU LIETISIMU;

e HCIOJIb30BaTh OMOJIOTUYECKUE MMOHATHS U1 00bsICHEHUS (DAKTOB U SIBIICHUM KUBON MPUPO/IBI;

e CTPOWUTH JIOTHUECKHE PACCYXACHUS (MHIYyKTUBHbIC, J€AYKTUBHBIC, IO AaHAJOTUHU), BBISBIATDH
3aKOHOMEPHOCTH U TPOTUBOPEYMS B pacCMaTPUBAEMBIX SBIEHHSX, (OPMYJIUPOBATh BBIBOABI U
3aKJIIOYEHUS;

e IIPUMEHITh CXEMHO-MOJIECIIbHBIE CPE/ICTBA IS MPE/ICTABICHUS CYIIECTBEHHbBIX CBA3€H U OTHOIIEHUN
B U3y4aeMbIX OHMOJIOIMYECKMX OOBEKTax, a TaKKe MPOTUBOPEUMH PAa3HOTO pOJa, BHIIBICHHBIX B
pa3auuHbIX HHPOPMALMOHHBIX HCTOYHUKAX;

e pa3pabaTeiBaTh IUIAH pEIIEHUS MNpoOJIeMbl € Y4YETOM aHalIM3a HMEIOIIMXCS MaTepUaIbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

e BHOCHUTb KOPPEKTUBBI B JI€ATEIILHOCTb, OLICHUBAaTh COOTBETCTBHME PE3YJIbTATOB IIEJISIM, OLIEHUBATh
PHUCKU NIOCIEACTBUN NEATENBHOCTH;

e KOOPJMHUPOBAThH U BBHIMOIHITH Pa0OTY B YCIOBUSX PEaIbHOr0, BUPTYAJIbHOTO U KOMOWHUPOBAHHOTO
B3aUMOJEHCTBUS;

e Da3BHUBATh KPEATHBHOE MBIIIUICHUE MTPH PEIICHUN )KU3HEHHBIX MPOOIIEM.

2) ©0a30Bble HCCeN0BaTENbCKUE 1eCTBUSA:

® BJAJIeTh HABBIKAMH Y4eOHO-HCCIIEI0BATEIbCKON U MPOSKTHOM /1EATEIbHOCTH, HABBIKAMH Pa3peleHHs
npobseM, CHOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOMCKY METOJIOB PEIICHHS
MPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METOA0OB IIO3HAHUS;

e HCIIOJIB30BATh PA3JIMUHBIE BUJIBI JESATEIBHOCTH 110 MOJYYEHUIO HOBOT'O 3HAHUS, €r0 MHTEPIPETALNH,
peoOpa30BaHUI0 U NMPUMEHEHUIO B YUYEOHBIX CUTyallUsX, B TOM YUCJE MPHU CO3JaHUM Y4EOHBIX U
COLIMAJIbHBIX IPOEKTOB;

e (opMUpPOBaTh HAyYHBIH THUIT MBIIUICHUS, BIAJETh HAYYHONH TEPMUHOJIOTHEH, KIIIOUEBBIMU TOHATHSIMH
U METOJlaMH;

e CTaBUTh M (OPMYIMPOBATH COOCTBEHHBIC 3aJaul B 0OPa30BATEIBbHON JEATEIHOCTH U JKU3HEHHBIX
CUTYyalUsX;

e BBUIBJIATH NPUYMHHO-CIIEICTBEHHbIE CBS3M M aKTYaJIM3UPOBATH 3aJlady, BBIIBUTATh TUIOTE3y e
pelIeHns, HaXOAUTh apryMEHThI JJIs JI0Ka3aTelbCTBA CBOUX YTBEPKICHHM, 3ajaBaTh MapameTphl U
KPUTEPHUH PELICHHUS;

e AHAJIM3UPOBATh INOJYYEHHBbIE B XOJAE pELIECHUS 3a7aud pe3yibTaTbl, KPUTUYECKH OLEHUBATh MX
JIOCTOBEPHOCTb, IPOTHO3MPOBATh U3MEHEHNE B HOBBIX YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CHTYallUsIM, OLICHUBATh PUOOPETEHHBIN OIBIT;

OCYIIECTBIISATh  LIEJICHANPABICHHbII MOMCK IIEpeHOca CpPEeICTB U CIOCOOOB  JIEWCTBUSA B
po(eCCUOHATIBHYIO CPELY;

YMETb NIEPEHOCUTH 3HAHUS B TIO3HABATEJIbHYIO U IPAKTUYECKYIO 00JIaCTH JKU3HENEATEIbHOCTH;

YMETb UHTEIPUPOBATh 3HaHUS U3 Pa3HbIX NPEIMETHBIX 00acTeil;

e BBIIBUTAaTh HOBBIC WJEH, NPEIJIaraTh OPUTMHAIBHBIC MOAXOJbl U PELICHHS, CTaBUTh MPOOIEMbI U
3aJ1a4yM, JOMYCKaIOI1e allbTEPHATUBHbBIE PELICHMUSL.

3) pabora c unpopmanueii:

® OpHUCHTHUPOBATHCS B PA3MUYHBIX HCTOYHMKAX HH(OpManuu (TeKcTe y4eOHOro Mmocodus, Hay4dHO-

MOMYJISIPHOM JIUTEepaType, OMOJIOTMYECKHX CIOBapsX W CIPABOYHMKAX, KOMIIBIOTEPHBIX 0azax



naHHbIX, B VIHTEepHEeTe), aHanu3upoBaTh MHPOPMALUIO PA3IUYHBIX BUAOB U (OPM MPEICTABICHUS,
KPUTHYECKH OLIEHUBATh €€ JOCTOBEPHOCTh M HEITPOTUBOPEUYUBOCTD;
(hopMyIMPOBAThH 3aMPOCHl U NMPUMEHATh PA3JIUYHBIE METOJIbI MPH MOUCKE U 0TOOpE OMOJIOrHYEcKOM
nHpopManuu, HeOOXOIMMOH IS BBITIOHEHUS YIeOHBIX 3a/1a4;
npuoOpeTaTh  ONBIT  HCHOJb30BAHUS  MH(POPMALMOHHO-KOMMYHUKAaTHUBHBIX  TEXHOJIOTHUH,
COBEPLIEHCTBOBATH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BaHMSI PA3JIUYHbIX IOMCKOBBIX CUCTEM;
CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (DOpMY NpeICTaBiI€HUs OHOJIOrHYEecKONW HH(pOpMaLuu
(cxemsl, rpauKky, TuarpaMMbl, TaOJIHUIIbI, PUCYHKH U APYTOE);
WCTIOJIB30BaTh HAYYHBIH SI3BIK B KAa4eCTBE CpPEACTBA MpHU paboTe ¢ OMONOTHYecKod HH(OpMAIei:
IPUMEHATh XMMHUYECKHe, (U3Mueckue U MaTeMaTU4ecKHe 3HaKd U CHUMBOJIBI, (OPMYIIHI,
ab0peBuaTypy, HOMEHKJIATypy, HCIIOJIb30BaTh M IPE0Opa3OBbIBaTh 3HAKOBO-CUMBOJIMYECKUE
CpeACTBa HAIJISTHOCTH;
BJIQJICTh HABBIKAMU pAaclO3HaBaHMA M 3aIIUTHl MH(pOpMAIMH, HWHPOPMAIMOHHON OE30MaCHOCTH
JUYHOCTH.

Osi1aieHHe YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMHM 1€ CTBUSIMU:

1) o0menue:
OCYILECTBIIATh KOMMYHMKALIMU BO BcCeX cdepax MKHU3HH, AKTUBHO Yy4acTBOBAaTh B JHAJIOTE WM
JUCKYCCHUHU TI0 CYLIECTBY 00CYXk/1aeMoil TeMbl (YMEHHE 3aJ1aBaTh BOIPOCHI, BHICKA3bIBATh CYKICHUS
OTHOCHUTEJILHO BBINIOJIHEHUSI NPEUIaraéMoil 3ajayd, Y4YMTbIBaTh HHTEPEChl U COTJIACOBAHHOCTD
MO3UIMH IPYrUX YYaCTHUKOB JMAJIOTa WK AUCKYCCUN);
pacro3HaBaTh HeBepOaJbHble CpEICTBA OOLIEHUS, [OHMMATh 3HAYEHUE COLMAJIbHBIX 3HAKOB,
MPENOCHIIIOK BO3HUKHOBEHUS KOH(DIMKTHBIX CUTYyallMil, yMeThb CMsAr4aTb KOH(QUIMKTBI U BECTH
[IEPETOBOPBHI;
BIIAJIETh PA3IMYHBIMH crioco0aMu OOIIEHUS U B3aUMOAEMCTBHS, MOHMUMAaThb HaMEpeHHUs APYTUX
Jqro/Ied, TPOSIBIATH YBAXKUTEIbHOE OTHOLIEHHE K COOECeIHHMKY M B KOPPEKTHOW Qopme
(hopMyIIHpOBaTh CBOM BO3PAKEHUS;
Pa3BEPHYTO U JIOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.

2) coBMecCTHas 1esiTeIbHOCTD:
MIOHUMATh W HCIOJIb30BaTh MPEUMYILECTBA KOMAHIHOW M MHIMBHIYaJbHONH pabOTHI MPHU pEIICHUH
OMOJIOTUYECKOW TPOOJIEeMBbI, OOOCHOBBIBATH HEOOXOJUMOCTh TPHUMEHEHHUS TPYMNIOBBIX (HOpM
B3aMMOJICHCTBHS NIPU PELICHUN y4eOHOM 3a1auu;
BBIOMpATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUM C y4ETOM OOIIKMX MHTEPECOB U BOZMOKHOCTEN
Ka)KJI0T0 WIeHa KOJIJIEKTUBA;
IPUHUMATh 1€ COBMECTHOH AESTENbHOCTH, OPraHW30BBIBATH U KOOPAMHUPOBATH ACUCTBUS MO €€
JOCTHKEHMIO: COCTaBJIATH IUIaH JEHCTBHM, PACHPENEIATh PONM C YYETOM MHEHHHM YYaCTHHKOB,
00CyX/1aTh pe3yJIbTaTbl COBMECTHOM padoThI;
OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXKIOr0 YYacTHHKAa KOMAaHIbl B OOIMIMH pe3ynbTaT Mo
pa3pabOTaHHBIM KPUTEPHSIM;
IIpeiaraTb HOBbIE IIPOEKTHI, OLEHUBATh UIEH C NTO3ULUN HOBU3HBI, OPUTMHAIBHOCTH, IIPAKTUYECKON
3HAYUMOCTH;
OCYILLIECTBIISATh O3UTUBHOE CTPATETMUECKOE TOBEACHHWE B PA3JIUYHBIX CUTYalUsX, MPOSBIATH
TBOPYECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.
OgByageHne yHMBEPCAJIbHBIMH PeryJsiTHBHBIMH ACHCTBUAMM:
1) camoopranuszanus:
WCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHMS IS BBISIBICHUS MPOOJIEM M MX pEIHICeHHsS B JKU3HEHHBIX U
y4EOHBIX CUTYyalUsX;
BBIOMpATh HA OCHOBE OMOJIOTMYECKUX 3HAHWUM 1I€JIEBbIE U CMbICIIOBbIE YCTAHOBKU B CBOMX JIEHCTBHUAX
U MIOCTYIKAaX [0 OTHOIIEHUIO K )KUBOM MPUPOJIE, CBOEMY 3/10POBBIO U 3I0POBBIO OKPYKAIOIIUX;
CaMOCTOSITEJIbHO OCYIIECTBIIATh IO3HABATEIbHYIO JESTEIBHOCTb, BBISIBIISTH IPOOJEMBl, CTaBUTh U
(hopMyIHpOBaTH COOCTBEHHBIE 337]a4l B 00Pa30BATEIBHON NEATETLHOCTH U )KU3HEHHBIX CUTYaIUX;
CaMOCTOSITEJIbHO COCTaBJIATh IUIAH pEIIeHUs MpoOJieMbl C Y4ETOM HMEIOIIUXCS PECYpPCOB,
COOCTBEHHBIX BO3MOKHOCTEH M MPEANOYTCHUH;
JlaBaTh OLEHKY HOBBIM CUTYalUsIM;
paclIMpsATh paMKH y4eOHOTr0 IpeMeTa Ha OCHOBE JIMYHBIX NMPEANOUTEHHH;
JieNaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHHE;
OLIEHHUBATh NPUOOPETEHHBIN OIIBIT;



CIOcOOCTBOBaTh (DOPMUPOBAHHIO W TMPOSBICHUIO IHUPOKOW IPYIUIMHM B Pa3HBIX 00JaCTAX 3HAHHIA,
MTOCTOSIHHO TOBBITIATH CBOM 00pa30BaTeIbHbIN U KYJIbTYPHBIA YPOBEHD.
2) CaMOKOHTPOJIb:
J1aBaTh OLICHKY HOBBIM CUTYyalUsM, BHOCUTh KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH COOTBETCTBUE
PE3YJIBTAaTOB LIEIISM;
BJIQJIeTh HABBIKAMM TI03HABATENbHOW peQIeKCHHM KaK OCO3HAHUS COBEpUIAEMBbIX JEHCTBUH H
MBICIIUTENBHBIX MPOLECCOB, UX PE3YyJIbTATOB U OCHOBAHMM, MCIOIB30BaTh MPUEMBI pedIeKCcuu Ui
OLIEHKHU CUTYalllH, BBIOOPA BEPHOTO pPEILICHUS;
YMETB OLICHUBATh PUCKHA U CBOEBPEMEHHO ITPUHUMATD PEIICHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHMBBI U apIyMEHTBI IPYIHX IIPU aHAIU3€E PE3YNIbTATOB ACATEIbHOCTH;
3) npuHsiTHe ceds U APYIuX:
MIPUHUMATD ce0sl, MOHMUMasi CBOU HEJOCTAaTKU M JOCTOMHCTBA;
IIPUHUMATh MOTHMBBI U apIyMEHTHI IPYIMX IIPHU aHAINU3€E PE3YNIbTATOB ACATEIbHOCTH;
MIPU3HABATH CBOE MPABO U MPABO JPYTUX Ha OMIMOKH;
pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH JIPYTOro YeJI0BeKa.
IMPEAMETHBIE PE3YJIBTATbBI
[IpenMetHbie pe3ynbTaThl ocBoeHus nporpammbl COO mo 6uonoruu Ha 6a30BOM YPOBHE BKIIIOYAIOT

cnenupuveckue s yaeOHOTro npeamera «buosorus» Hay4HbIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUI
10 OCBOCHHUIO, MHTCPIPCTALIUN U Hpeo6pa3013aHI/Ho 3HaHHI71, BUJIbI JCATCIBHOCTH IO IMOJTYYCHHUIO HOBOI'O
3HAHUS U TMPUMCHEHUIO 3HAHWW B PA3IMYHBIX YYCOHBIX CHUTYAIUSX, a TAKKE B PEAbHBIX KHU3HCHHBIX
CUTYallusiX, CBSI3aHHBIX ¢ Ouosorueil. B mporpamme npeameTHble pe3yabTaThl MPEACTABIEHBI M0 TOAAM
o0Oy4eHusl.

[IpenmMeTHbIe pe3yabTaThl OCBOECHUS yueOHOTo npenmMera «buonorus» ¢ 10 knacce NONKHBI OTPaXKaTh:
c(hOpMUPOBAHHOCTHh 3HAHUN O MECTE W POJM OUOJIOTMH B CHCTEME HAy4YHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMHpPOBaHMH COBPEMEHHOW €CTECTBEHHO-HAYUYHOW KapTUHBI MHUpPa U HAay4HOTO
MHUPOBO33PEHUS, O BKJIQJIE POCCHUHCKUX M 3apyOekKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHMOJIOTHH,
(YHKIIMOHATBHOW TPaMOTHOCTH Y€JIOBEKa JIJIsl pelleHUs] )KU3HEHHBIX 3a]1a4;

YMEHHUE PACKpbIBaTh COJAEP)KaHHE OMOJIOTMYECKHX TEPMHHOB M MOHITHI: JKU3Hb, KJIETKA, OPraHU3M,
MeTabom3M (0OOMEH BEIIECTB M MPEBpaIEHUE SHEPTHH), TOMEOCTa3 (CaMOperyJisius), YpOBHEBas
OpraHM3alysi JKUBBIX CHCTEM, CaMOBOCIPOU3BENEHUE (PENpOAYKLMs), HACIEACTBEHHOCTD,
W3MEHYUBOCTh, POCT U Pa3BUTHUE;

yYMEHHE M3JlaraTb OUOJIOTMYECKHE TEOpUH (KJIETOYHAs, XPOMOCOMHAs, MYTallMOHHAS, LEHTpaIbHas
JorMa MOJIeKynsipHoi Ouonorun), 3akonsl (I'. Menaens, T. Moprana, H. U. BaBunoBa) u yuenus (o
LIEHTpax MHOTrooOpa3usi U IPOUCXOXKAEHUS KyJIbTypHbIX pacteHuil H. . BaBuiioBa), ompenensitsh
I'PaHULBI UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

YMEHHUE BIIAZIETh METOAAMU HAYYHOTO IO3HAHHWS B OHOJOrMU: HAONIONEHHE U ONHCAHHE KHUBBIX
CUCTEM, MpPOLECCOB U SBJICHUI, OpraHU3alus M IpoBeleHUE OMOJIOrMYECKOro HSKCIEepHUMEHTa,
BBIJIBKCHHUE TUTIOTE3bI, BHISBICHUE 3aBUCHMOCTH MEXAY UCCIIEYyEeMbIMU BETUUNHAMH, OObICHEHHE
MOJIyYEHHBIX PE3YJIbTATOB, UCIIOIb30BAHHBIX HAYUYHBIX ITOHATUN, TEOPUN U 3aKOHOB, YMEHHUE JENaTh
BBIBO/Ibl HA OCHOBAHUH IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHE BBIIEIATh CYIIECTBEHHbIE IPU3HAKU BHUPYCOB, KIETOK MPOKApUOT U DYKApPHOT,
OJIHOKJIETOYHBIX M MHOT'OKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH MPOIECCOB: OOMEHa BEUIECTB U
NpeBpallleH!s] SHEPruM B KiIETKe, (OTOCHHTE3a, IUIACTMYECKOTO W HHEPreTHYecKOro OoOMEHa,
XEMOCHHTE3a, MHTO3a, Meil03a, OIUIOJOTBOPEHUS, PAa3MHOXKEHMS, HWHAMBUAYAJIbHOTO pPa3BUTHS
opranusma (OHTOT€HE3);

YMEHHME MPUMEHSTH MOJTYYEHHbIE 3HAHUS s OOBSICHEHMsI OMOJIOTMYECKUX IPOLIECCOB U SIBIECHUH,
JUIS IPUHATHS TPAKTUYECKUX PEIICHHU B ITOBCETHEBHOM KU3HHU C LENIbI0 00ecrieueHus 6€30MacHOCTH
CBOETO 3/10pPOBbsSI U 3/10pPOBbs OKPYXAIOUIMX JIIOAEH, COONIOAEHUSI HOPM I'PaMOTHOTO IOBEACHUS B
OKpYy)Karollel MpUPOAHON cpele, NOHMMaHHWE HEOOXOJUMOCTH HCIOJIB30BAHUSA JOCTHKEHUMN
COBPEMEHHOM OMOJI0ruu U OMOTEXHOJIOTUH /711 palliOHAILHOTO MPUPOIOII0Ib30BAHMS;

YMEHHE peliaTh 3JeMEHTapHble TeHEeTHYECKHE 3aJaud Ha MOHO- W JUTHOpHJIHOE CKpellMBaHuE,
CIIETIJICHHOE HacleI0BaHHe, COCTABIATh CXEMbl MOHOTHOPHIHOTO CKpPEIIMBAHUS JUIS MpeICcKa3aHHs
HacJIeI0OBaHMsI MPU3HAKOB Y OPTaHU3MOB;

yYMEHHE BBIMOJIHATH JabOpaToOpHble W MpaKTUYecKue paboThl, COONIONATh MpaBuia Mpu paboTe ¢
y4eOHBIM U JJa0OpATOPHBIM 000PYIOBAHHUEM;



® yMEHHE KPUTUYECKH OLIEHHBATH M MHTEPIPETUPOBATH MHPOPMALUIO OHOJOTHYECKOTO COACpIKaHUS,
BKJTIOYAIOIYI0 TICEBJIOHAyYHBbIE 3HAHUS U3 pA3IMYHBIX HMCTOYHUKOB (CpEeICcTBA MAacCOBOM
nH(pOpMalMY, HAYYHO-TIOMYJISIPHBIE MaTepUAIIbl), STUYECKHE aCTIeKThl COBPEMEHHBIX UCCIIeI0OBAaHUN B
OuoJIOTNY, MEUIIMHE, OMOTEXHOJIOTHH;

e YyYMEHHE CO37aBaTh COOCTBEHHBIE MUCHMEHHBIC M YCTHBIE COOOIIEHUs, 0000I1as OUOIOTHYECKYIO
MH(MOPMAIIMI0O W3 HECKOJIbKUX HCTOYHHUKOB, TPAMOTHO WCIOJNB30BaTh MOHSATHHHBIA ammapar
OHMOJIOTHH.

[IpenMeTHbIE pe3yabTaThl OCBOCHHUS yueOHOTo npenmera «buonorus» ¢ 11 Knacce TOIKHBI OTPAXKATD:

e chOpMHUPOBAHHOCTH 3HAHUI O MECTE U POJIM OMOJIOTUH B CHCTEME HAYYHOTO 3HAHUS €CTECTBEHHBIX
HayK, B (OpPMUPOBAaHMHM COBPEMEHHOH €CTECTBEHHO-HAyYHOW KapTUHBI MHpPa W HAYYHOTO
MHPOBO33PEHHUS, O BKJIAJ€ POCCHICKUX U 3apyOEKHBIX YUYEHBIX-OHMOJIOTOB B pa3BUTHE OWOJIOTHH,
(yHKIMOHATIHLHON TPAMOTHOCTH Y€JIOBEKa JJISl PEIICHUS )KU3HEHHBIX 33/1a4;

® yMEHHE pacKphIBaTh COACpPKAHUE OMOOTUYECKUX TEPMUHOB U MOHSITUA: BUJI, TIOMYJIALNS, TeHODOHI,
HBOJIIOLMUS,  JBWKYIIME CHUIBbl  ((aKTOpbl) HBOJIOLUUH, MPUCHOCOOICHHOCTh  OPraHU3MOB,
BHUJI000pa30BaHUE, PKOJOTUYECKUE (PaKTOPbI, SKOCUCTEMA, MPOIYLEHThl, KOHCYMEHTbI, PEAYLEHTHI,
[[ENU MUTAHUs, YKOJIOTUYEeCcKast TUpaMuia, OMOreoneHos, buocdepa;

e yMEHHE Hu3JaraTh OHWONOTHYecKHe Teopuu (dBoironmoHHass Teopus Y. JlapBuHA, cHHTeTHYECKas
TEOpHsI SBOJIOLINN), 3aKOHBI U 3aKOHOMEPHOCTH (3apoapiiieBoro cxoactsa K. M. bapa, uepenoBanus
TNIaBHBIX HampaBleHuil u myteit sBomoruu  A. H. CeBeprioBa, yuenuss o Ouocdepe B.
. BepHaickoro), onpeaetsiTh TPaHUIbI HX IPUMEHUMOCTH K KUBBIM CHCTEMAaM;

e yMEHHE BIAJETh METOJaMH HAYYHOIO IO3HAHUS B OHOJOrMH: HAOMIOACHHE U OMHCAHHUE MKUBBIX
CHCTEM, IMPOIECCOB M SBJICHUH, OpPraHM3alus WU TPOBEIEHHE OHMOJIOTUYECKOTO SKCIIEPUMEHTA,
BBI/IBIDKEHUE TUIIOTE3bl, BHISIBICHUE 3aBUCUMOCTH MEXK]y HUCCIIEyeMbIMU BEIMYMHAMH, O0BICHEHUE
MOJTyYCHHBIX PEe3yJIbTAaTOB, MCIIOJIb30BAaHHBIX HAYYHBIX MOHSATHHA, TEOPUH M 3aKOHOB, YMEHHUE JIENaTh
BBIBOJIbI HA OCHOBAHUU TIOJYYEHHBIX PE3yJIbTaTOB;

® yMCHHE BBIJACIATH CYIIECTBEHHbIE NPU3HAKU CTPOCHUS OHMOJIOTUYECKHX OOBEKTOB: BHUJOB,
MOMYJISALUHM, MPOIYLIEHTOB, KOHCYMEHTOB, PEIyLIEHTOB, OMOT€OIIEHO30B U IKOCHCTEM, OCOOCHHOCTH
MPOIIECCOB:  HACJIEJICTBEHHOW  W3MEHUYMBOCTH, €CTECTBEHHOTOo 0TOOpa, BHI000pa3oBaHUS,
MIPUCTIOCOOJICHHOCTH OPraHU3MOB, JEUCTBHUS SKOJIOTMYECKUX (DAKTOpPOB Ha OpPraHU3MbI, IepeHoca
BEIIECTB M TOTOKA JHEPTHMH B JKOCHCTEMAax, aHTPOTIOTCHHBIX H3MEHEHHH B DKOCHCTEMaX CBOEH
MECTHOCTH, KPYTOBOPOTA BEIIECTB U OMOT€OXUMHUECKUX IIUKIOB B buocdepe;

e yMEHHE NPHUMEHSATh MOIy4YEeHHBbIC 3HAHHA Ui OOBSICHEHUsS] OMOJOTHMYECKUX MPOIECCOB U SIBICHUH,
JUIS TIPUHATHS TPAKTUYECKUX PEIICHHU B IOBCEHEBHON KU3HHU C LENIbI0 00ecrieueHus 6€30macHOCTH
CBOETO 37I0POBbSI U 3/I0POBBSI OKPYXAIOIIUX JIO/CH, COOMIOACHUSI HOPM T'pPaMOTHOTO TOBEJCHHS B
OKpYy)Xarollel MpUPOAHON cpele, NOHMMaHHE HEOOXOJUMOCTH HCIOJIBb30BAHUSA JOCTHKEHUIN
COBPEMEHHOW OMOJIOTHH JIJIsl PAIIMOHAILHOTO TIPUPOIOTIONH30BAHNS;

e yMEHHE pemaTh SJIeMEHTapHbIe OMOJIOTMYECKHE 3a/a4H, COCTABISATh CXEMBl MEPEHOCA BEIIECTB H
SHEPTUH B dKOCUCTEMAaX (I[EMH MUTAHU);

® yMEHHE BBINOJHATH JAaOOpaTOpPHBIE M IMPAKTUYECKHE pabOThl, COONIONATh IMpaBWia Npu padboTe C
y4eOHBIM U JJa0OPATOPHBIM 000PYAOBaHUEM;

® yMEHHE KPUTHYECKH OLIEHHWBATh M MHTEPIPETUPOBATh MHPOPMAIUIO OMOJIOTHMYECKOTO COJIEPIKaHuUs,
BKJIIOYAIOIYIO TICEBIOHAYYHBIE 3HAHHWS U3 PA3IUYHBIX HCTOYHUKOB (CpEeICcTBa MacCOBOM
nH(pOpMallMK, HAay4YHO-TIONMYJSAPHbIE MaTepuanbl), paccMaTpUBaTh TIJIOOATBHBIE HKOJIOTUYECKUE
po06IEeMBI COBPEMEHHOCTH, (HOPMUPOBATH [0 OTHOILIEHUIO K HUM COOCTBEHHYIO MO3UIIHIO;

e yMCHHE CO3/1aBaTh COOCTBEHHBIC MHCHMECHHBIE W YCTHBIC COOOIICHHS, 0000IIass OMOIIOTHYECKYIO
WHPOPMALIMI0O W3 HECKOJBKHX MCTOYHHKOB, TPAMOTHO HCIIONB30BaTh TOHSATHIHBIN ammapar
OHMOJIOTHH.

TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
Nen/m | HaumeHoBaHue pa3aenoB KonngecTBo yacoB DeKTpOHHBIE
Y TEM TIPOTPAMMBI Bceer | Kontponensr | [IpakTudecku (mdpoBsie)
0 € paboThI € paboThI oOpa3oBaTenbHbIC
pecypchl
1 Buonorus xak Hayka 2 0 0.5 bubmuoreka [JOK
https://m.edsoo.ru/7t41



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

c292
2 ’KuBbie CHCTEMBI U UX 1 0 0 bu6nmorexa [IOK
OpTaHu3aIHs https://m.edsoo.ru/7f41
c292
3 XUMHUYECKUH COCTaB U 8 0 1 bubmmorexa [IOK
CTPOEHHUE KIIETKH https://m.edsoo.ru/7f41
c292
4 KusuenesareapbHOCTh 6 0 0 bubnuoreka [JOK
KIICTKU https://m.edsoo.ru/7f41
c292
5 Pazmuoxenue u 5 0 1 bubmmotexa [JOK
WHAUBUAYAIbHOE https://m.edsoo.ru/7f41
pa3BUTHE OPTAHNU3MOB c292
6 HacnencrBeHHoCTh 1 8 0 2 bubnmnoreka [JOK
W3MEHYUBOCTD https://m.edsoo.ru/7f41
OpraHu3MOB c292
7 Cenexkuusi OpraHu3MOB. 3 0 0 but6mmoreka [JOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41
c292
8 PesepBHOE BpeMmst 1 0 0 bubnmoreka [JOK
https://m.edsoo.ru/7f41
c292
OBIIEE KOJIMYECTBO | 34 |0 4,5
YACOB I10
[TPOTPAMME
11 KJIACC
Ne n/m | HaumeHnoBaHue pa3zaenoB KonnuecTBo yacos ONEeKTPOHHBIE
U TEM MIPOTPaMMBbI Bcer | Konrponbshusr | [Ipaktudecku (uudpoBsie)
0 € paboThI € paboThI oOpazoBarenbHbIE
pecypcehl
1 DBOIOIIMOHHAS OMOJIOTHS 9 0 1 but6mmoreka [{IOK
https://m.edsoo.ru/7f41
cc74
2 Bo3HUKHOBEHHE H 9 0 0.5 bubmuoreka [JOK
pa3BUTHE KU3HU Ha https://m.edsoo.ru/7t41
3emie cc74
3 Opranusmsl 1 5 0 1 bubmuorexka [JOK
OKpY’KaroIas cpena https://m.edsoo.ru/7f41
cc74
4 CoobmiectBa u 9 0 0 bubnuorexa [JOK
9KOJIOTUYECKHUE CHUCTEMBI https://m.edsoo.ru/7f41
cc74
5 PeszepBHOe Bpems 2 0 0 bu6muoreka [IOK
https://m.edsoo.ru/7f41
cc74
OBILIEE KOJIMYECTBO | 34 0 2.5
YACOB I10
[TPOTPAMME
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No Tema ypoka KonnuectBo yacos DJIEKTPOHHBIE
n/n Bceero | Konrp | Ipakr 1 (ppPOBLIE
OJIBHBI | HUECKHU 06pa3OBaTeJ'IBHI)IC
e e pecypcsl
paboThl | paboThI

1 buonorus B cucreme Hayk 1 bubmmoreka [IOK
https://m.edsoo.ru/8
63e6122
https://m.edsoo.ru/8
63e632a

2 Meto/1bl TO3HAHUS KUBOUW PUPO/IBI. 1 0.5 bu6nmoreka [IOK

[Tpaktuueckas padora Ne 1 «cnons3oBanue https://m.edsoo.ru/8
Pa3JIMYHBIX METOJIOB MPU U3YYCHUHU 63e6122
OMOJIOTHYECKUX 0OBEKTOBY

3 buonorunyeckue cuctemsl, MpoIecchl U UX 1 bubnmoreka [JOK

U3yYCHUE https://m.edsoo.ru/8
63e6564

4 XuMHu4uecKuii cocTaB KieTku. Bona 1 bu6mmorexa [IOK

MUHEpPATbHBIE COU https://m.edsoo.ru/8
63e674e

5 benxu. Cocta u crpoeHue 6eKoB 1 bubnuoreka [IOK
https://m.edsoo.ru/8
63e6b72

6 depMeHThl — OHOJIOTHYECKHE 1 0.5 bubmuoteka [{IOK

KaTtanuzatopsl. JlaboparopHas padora Ne 1 https://m.edsoo.ru/8
«M3ydeHne KaTaTuTH4YECKON aKTUBHOCTHU 63e6b72
(bepMeHTOB (Ha pUMepe aMHIIa3bl WK

KaTaJasbl)»

7 Yraesoapl. JIunuasl 1 bubmmoreka [JOK
https://m.edsoo.ru/8
63e6870

8 Hyxkneunosbie kucnorsl. ATD 1 bubmuoreka [JOK
https://m.edsoo.ru/8
63e6d5c

9 Hcropust 1 METOIbI U3YYEHHUSI KIIETKU. 1 bubnmnorexa [JOK

Kinerounas reopust https://m.edsoo.ru/8
63e6e88

10 | Knerka xak meioctHas )KHUBas CUCTEMA 1

11 | CtpoeHue 3ykapuoTU4ECKON KIETKH. 1 0.5 bubnmnorexa [JOK

JlaGopaTopnas pabota Ne 2 «M3yuenue https://m.edsoo.ru/8
CTPOCHUS KIIETOK PACTEHUH, )KUBOTHBIX, 63e6ff0
rpu0OB 1 OaKTEpHil IO MUKPOCKOIIOM Ha https://m.edsoo.ru/8
TOTOBBIX MUKpPOIIpenapaTax U X ONHMCAHUEN 63e716¢

12 | OOMeH BelecTB UM METa00IU3M 1 bu6nuoreka [JOK
https://m.edsoo.ru/8
63e766¢

13 | ®oTtocunaTe3. XeMOCHUHTE3 1 bu6mmorexa [IOK
https://m.edsoo.ru/8
63e7c98

14 | DHepreTrueckuii oOMeH 1 bub6mmorexa [IOK
https://m.edsoo.ru/8
63e7aae
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15 | buocunres Genka. Peakmust MaTpu4HOro bubmuoteka [{IOK
CHHTE3a https://m.edsoo.ru/8
63e796¢

16 | Tpancusmus — OuocuHTE3 OenKa bu6nmoreka [IOK
https://m.edsoo.ru/8
63¢e796¢

17 | Heknerounsie (OpMBI KU3HH — BUPYCHI bubnmnorexa [JOK
https://m.edsoo.ru/8
63e7540

18 | JKusHeHHBIN UK KIETKH. JICICHNE KIICTKH. 0.5 bubmuoreka [JOK

Muro3. Jlaboparopuas pabota Ne 3 https://m.edsoo.ru/8
«HaOmronenre MuTo3a B KIIeTKaxX KOHUUKA 63e7dc4

KOpEIIIKa JTyKa Ha TOTOBBIX

MUKpOTIpenapaTax»

19 | ®opmbl pa3MHOKEHUSI OPraHU3MOB bubnnorexa [JOK
https://m.edsoo.ru/8
63e81b6
https://m.edsoo.ru/8
63e831e

20 | Meiio3 bubmuoreka [JOK
https://m.edsoo.ru/8
63e7f4a

21 | O6Gpa3zoBaHHEe U pa3BUTHE TIOJOBBIX KJIETOK. 0.5 bubnuorexa [JOK

OmnnonorBopenue. Jlaboparopuast padota Ne https://m.edsoo.ru/8
4 «M3yyeHue cTpoeHHs MOJOBBIX KJIETOK Ha 63e81b6
TOTOBBIX MUKPOIpErapaTax»

22 | UuauBuayalibHOE pa3BUTHE OPraHU3MOB bubmuoreka [JOK
https://m.edsoo.ru/8
63e8436

23 | I'eHeTnka — HayKa O HAacl€JACTBEHHOCTH U bubnmnorexa [JOK

W3MEHYHBOCTH https://m.edsoo.ru/8
63e8612

24 | 3aKOHOMEPHOCTH HACJIEI0BAaHUS IIPU3HAKOB. bub6mmorexa [IOK

MoHorubpuIHOE CKpEeIMBaHUE https://m.edsoo.ru/8
63e8878

25 | lurubpuaHoe cKpelrBanyue. 3aKoH bubnnorexa [JOK

HE3aBUCHMOT'0 HACJIEJOBAHUS IPU3HAKOB https://m.edsoo.ru/8
63e89a4
26 | CueruieHHOE HAcleOBAaHUE TPU3HAKOB. 0.5 bubnmnorexa [JOK
JlaGopaTtopnas pabota Ne 5 «M3yuenue https://m.edsoo.ru/8
PE3yNIbTaTOB MOHOTUOPUTHOTO U 63e8c60
JTUTHOPUTHOTO CKPENTUBAHUS Y APO30(DUITHI
Ha TOTOBBIX MUKPOTIpEnaparax»

27 | I'enetuka nosa. HacnegoBaHue npu3HaKkoB, 0,5 but6mmoreka [JOK
CIIETUICHHBIX ¢ mojioMm [IpakTuueckast pabota https://m.edsoo.ru/8
No2 «CocraBieHue u aHaJIu3 POIOCTOBHBIX 63e8c60
YEIIOBEKa

28 | UsmenunBocth. Henacnencrtsenuas 0.5 bu6nmoreka [IOK
u3MeHYnBOCTh. JIaboparopHas padora Ne 6. https://m.edsoo.ru/8
Nzyuenne moaudukamoHHON 63e&efe
U3MEHYUBOCTH, IOCTPOCHUE BAPUAIIMOHHOTO
pslla U BapUalMOHHOM KPUBOW»

29 | HacnenctBeHHast ©3BMEHUYUBOCTb. 0.5 bubnuorexa [JOK

JlaGopaTtopnast pabota Ne 7. « AHanmu3
MyTalui y 1p0o30(UITBI HA TOTOBBIX
MUKpOTpenapaTax»

https://m.edsoo.ru/8
63e8efe
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30 | I'eneTuka 4enoBeka 1 bubnuotexa [JOK
https://m.edsoo.ru/8
63e8d78

31 Cenexknuus Kak HayKa ¥ IIPOLIECC 1 bu6nmoreka [IOK
https://m.edsoo.ru/8
639214

32 | Meroabl ¥ TOCTUKEHUS CENEKIIUN PacTeHUM 1 bubnmnorexa [JOK

1 KUBOTHBIX https://m.edsoo.ru/8
63e9214

33 | buorexHoOrHs Kak OTpacib MPOU3BOJCTBA 1 bubnuoreka [IOK
https://m.edsoo.ru/8
63e9336

34 | PesepubIil ypok. O6001IEHIE TIO TEME 1

«HacnencTBeHHOCTh M K3MEHYHUBOCTD
OpPTraHU3MOBY
OBLIEE KOJIMYECTBO YACOB I10 34 0 4,5
ITPOI'PAMME

11 KJIACC

Ne Tema ypoka KonungecTBo 4acos ONEeKTpOHHbBIE

/1 Bcero | Kontpo | IIpaxr poBbIC

JBHBIE | mueck | OOpa3oBaTelbHbIE
paboTel | ne pecypceel
pabor
Bl

1 DBOJIIOIHS U METOJIBI €€ U3YUYCHHS 1 bu6mmoreka [{JOK
https://m.edsoo.ru/86
3ea20e

2 HcTopus pa3BUTHS NpeACTaBICHUN 00 1 bubnuoreka [IOK

ABOJTIOLIUN https://m.edsoo.ru/86
3e9570

3 MHuUKpO3BOITOLIHS 1 bubnuotexa [JOK
https://m.edsoo.ru/86
3e9cle

4 [Tonmynsmus kKak 3JIeMEHTapHas €qUHULA 1 0.5 | bubnuoreka LIOK

BHJ1a ¥ HBOroMU. JlabopartopHas padorta Ne https://m.edsoo.ru/86
1 «CpaBHeHHE BUIOB 10 MOP(HOIOTHIECKOMY 3e99¢c6
KPUTEPUIO»
5 JIBmxyiue cuibl (31eMeHTapHbIe (PaKTOPHI) 1 Bu6muoreka [IOK
ABOJIIOLIUA https://m.edsoo.ru/86
3e9da4

6 EcrecTBenHbIit 0TOOD M ero GopMbI 1 bubnuorexa [JOK
https://m.edsoo.ru/86
3e9ed0

7 Pesynbrarhl 3BOIOIMHI: IPUCTIOCOOIEHHOCTD 1 0.5 | bubmmoreka [JOK

OpraHU3MOB U BUJI000pa30BaHUE. https://m.edsoo.ru/86
JlabopaTtophnas padota Ne 2 «Onucanue 3e91fde
MPUCTIOCOOTIEHHOCTH OpraHu3Ma u eé

OTHOCHTEIIEHOTO XapaKTepay

8 Hamnpasnenus u myTu MakpO3BOJIIOLUU 1 bubnuoreka [IOK
https://m.edsoo.ru/86
3e9cle

9 HeoOpaTtumocTs 3BoIOLNN 1 https://lesson.edu.ru/
06/11

10 | Ucropwus >xu3Hu Ha 3emMiie U METOBI € 1 https://lesson.edu.ru/

W3YYCHHUS 06/11
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11 | I'unoTtessl MPOUCXOXKACHUS )KU3HU HA 3eMiIe bu6muoreka [{IOK
https://m.edsoo.ru/86
3ea5ab

12 | Pa3BuTHe )KU3HU HA 3eMJI€ 110 3paM U bubnuorexa [JOK

nepuoaam https://m.edsoo0.ru/86
3eabbe

13 | OcHOBHBIE 3Tanbl FBOJIIOLMH PACTUTEIBHOTO 0.5 | bubnuoreka [IOK

1 ’KUBOTHOTO MHpa. [IpakTrueckas padora https://m.edsoo.ru/86
Ne 1 «M3yuenue uckomnaeMbIX OCTaTKOB 3ea8bc
pacTeHMi U )KUBOTHBIX B KOJUICKIIHSX)

14 | CoBpeMeHHasl cUCTEMa OPraHUYECKOro0 MUpa bubmuoreka [IOK
https://m.edsoo.ru/86
3ea48e

15 | DBomronus yenoBeka (aHTPOMOTeHe3) bubnmnorexa [JOK
https://m.edsoo.ru/86
3eac2c

16 | JBwxymue cuibl ((pakTopsl) aHTPOIIOreHE3a bu6muoreka [{IOK
https://m.edsoo.ru/86
3ead44

17 | OcHOBHBIE CTaANH 3BOJIIOIIMH YETIOBEKA

18 | UenoBeueckue packl U IPUPOIHBIC bubnuorexa [JOK

a/IarTanyyu 9eIoBeKa https://m.edsoo.ru/86
3eaea

19 | Dkonorus Kak HayKa https://lesson.edu.ru/
06/11

20 | Cpenbl oOUTaHHS U SKOJIOTHYECKHE (DaKTOPHI bubmuoreka [IOK
https://m.edsoo.ru/86
3eafec

21 | Abuotuueckue daxropsl. JlaboparopHas 0.5 | bubnuoreka LIOK

pabota Ne 3. «Mopdomoruueckne https://m.edsoo.ru/86
O0COOCHHOCTH PACTEHHI U3 Pa3HBIX MECT 3ebl0e

oburtanusy. JlabopaTopnast padora Ne 4.

«BnusHue cBeTa HA POCT U pa3BUTHE

YEPEHKOB KOJICYCa

22 | buotnueckue HhakToOpsI Bubmuoreka [IOK
https://m.edsoo.ru/86
3eb348

23 | DKOJIOTHYECKHE XapaKTECPUCTUKHU 0.5 | https://lesson.edu.ru/

nomyssiun. [Ipaktnyeckas padora Ne 2 06/11
«IToacY€T MIOTHOCTH MOMYJISALMN pa3HBIX
BUJIOB PACTEHUI»

24 | CooOmiecTBa OPraHu3MOB — OHOIICHO3 but6mmoreka [JOK
https://m.edsoo.ru/86
3eb46a

25 | DKOJOrMYeCcKHUe CUCTEMBI (IKOCUCTEMBI) Bu6mumoreka [IOK
https://m.edsoo.ru/86
3eb46a

26 | OcHOBHBIEC MOKA3aTEIU IKOCUCTEMBI. bubnuoreka [JOK

Dkonorndeckue mupamuabl. CBOHCTBa https://m.edsoo.ru/86
skocucreM. Cykieccust 3eb5fa

27 | llpupoHble SKOCUCTEMBI https://lesson.edu.ru/
06/11

28 | AHTPONOTreHHbIE YKOCUCTEMBI https://lesson.edu.ru/
06/11

29 | buocdepa — riobanpHas FKOocUcTeMa 3eMITH bubnuorexa [JOK

https://m.edso0.ru/86
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3ebb5Se
30 | 3aKOHOMEPHOCTHU CYLIECTBOBaHUS OHOCHEPHI 1 Bubmuoreka [JOK
https://m.edsoo.ru/86
3ebd16
31 | YenoseuecTBO B 6buochepe 3emin 1 https://lesson.edu.ru/
06/11
32 | CocymiecTBOBaHUE TPUPOIBI U YEIOBEUECTBA 1 bu6mmoreka [{JOK
https://m.edsoo.ru/86
3ebale
33 | PesepsHblil ypok. O600111€HIE TEMBI 1
«Coo011ecTBa U DKOJIOTHYECKHUE CUCTEMBD)
34 | PesepBHblii ypok. O000IIEHHE 110 TEME 1
«B03HUKHOBEHHUE U Pa3BUTHE KU3HH HA
3emiie»
OBUIEE KOJIMYECTBO YACOB I10 34 0 2.5
[TPOTPAMME

YYEBHO-METOANYECKOE OBECITEHEHUE OBPA30OBATEJIBHOI'O ITPOIIECCA

OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI 1J151 YYEHUKA

1. B.M. Cusornasos, E.T. 3axapoBa, 1.b.Aradonosa. O6mas 6nomnorus. ba3zossiii ypoBens.10 kiacc.
M.: lpoda, 2021

2. B.U. Cumornazos, E.T. 3axaposa, .b.Aradonosa. O6mias 6uosorus. ba3ossrit yposens. 11 kiacc.
M.: lpoda, 2021

METOANYECKHUE MATEPHUAJIBI J1JIS1 YUUTEJIA

1. B.H. MumaxkoBa, buonorus. 10ki.: metonudeckoe nocodue k yueonuky M.b. AradhonoBoit,
B.M.CuBornazoBa «buonorus. 10 knacc. ba3oBbiii n yriy06na€nnsrii ypoau» / B. H. Mumrakosa, U. b.
Aradonosa, B. 1. CuBormnazos. — M.: [Ipoda, 2019. — 208 c. — (Poccwuiickuii yaeOHUK).

2. B.H. Mumakosa, buomorus. 11xi1.: MmeToguueckoe nmocodue k yueonuky M.b. AradoHoBoi,
B.N.CuBornasosa «buonorus. 11 knacc. bazossiit u yrinyonéunstiit yposau» / B. H. Mumakosa, U. b.
Aracdonona, B. . CuBornazoB. — M.: Jlpoda, 2019. — 208 ¢. — (Poccuiickuii yu4eOHHK).

HUD®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
1) https://lesson.edu.ru/06/10

2) https://lesson.edu.ru/06/11

3) http://www.bioword.narod.ru/

4) http:/fipi.ru/
5) https://resh.edu.ru/
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