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HOACHUTEJIBHASA 3AIINCKA

[Ipu pazpaboTke mporpamMmbl MO OUOJIOTUU TEOPETUYECKYIO OCHOBY JUISl OIpEeICHHUS
MOAXOJI0B K (OpPMHUPOBAHUIO cOJEpKaHUS YydeOHOro mnpeamera «bHONOTHS» COCTaBHIM:
koHuenryanbHbie nonoxkenuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJI€H, COAEep>KaHuUs,
pe3ynbTaToB OOydeHHsi U TPeOOBaHUN K YPOBHIO MOATOTOBKHM BBIMTYCKHHUKOB, IOJIOXKEHUS 00
o0IIMX MENsIX U MPUHIUNAX, XapaKTEePU3YIONUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CPETHETO
obmero obpazoBanus B Poccuiickoit deaepanun, a TakkKe MOJI0KEHUS O criennuduke OMOIOTHH,
e€ 3HAYCHUU B TIO3HAHHMM XUBOW MPHUPOJBI U 00ECIEYeHHM CYIIECTBOBAHMS YEJIOBEYECKOTO
obmiectBa. CornacHO Ha3BaHHBIM IMOJIOXKEHHSIM, ONPEAETICHbl OCHOBHBIE (DYHKIIMU MPOTPAMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[IporpamMma no 6uonoruu Ja€T MpeacTaBIeHUe O IEeNsIX, 00 o0meil cTparerun 00y4eHus,
BOCTIIUTAHUS W Pa3BUTHS OOYYAIOIIMXCS CpencTBaMu ydyeOHOro mpenmera «buomorusy,
ompezenser 00sg3aTeNbHOE NPEIMETHOE COJAEp)KaHHUE, €ro CTPYKTYpYy, pacipelneieHHe o
paszenaM M TeMaM, PEKOMEHIYeMYIO IMOCJIEeIOBATEIbHOCTh M3yYeHUs yu4eOHOro marepuaia ¢
y4€TOM MEXKIIPEJAMETHBIX M BHYTPHUIIPEIMETHBIX CBS3CH, JIOTHKH 00Pa30BaTEIHLHOIO MPOIlecca,
BO3PACTHBIX 0COOEHHOCTEH 00yHAIOIINXCS.

B mnporpamme mo OuONOTMM TakKe YYMUTHIBAIOTCS TPEOOBaHUA K IUIAHUPYEMBIM
JUYHOCTHBIM, METAIlPEJMETHBIM M MPEIMETHBIM pe3yiabTaTaM OOy4YeHHS B (OPMHUPOBAHUU
OCHOBHBIX BHJIOB Y4€OHO-TI03HABATEIHHON JIEATEIHHOCTH/yUYEOHBIX AEHCTBUI 00yJaronuxcs Mo
OCBOCHHIO COZICPKAHUS OMOJIOTHYECKOTO O0Opa30BaHMS.

B mporpamme mo 6uosorum (10—11 kiaccel, 6a30BbI ypOBEHB) peaanu30BaH MPHUHITUI
MPEEeMCTBEHHOCTH B M3y4eHHHM Ouoyioruu, Onaromaps dYeMmMy B HEW mpocMaTpuBaercs
HAIPaBJICHHOCTh HA PAa3BUTHE 3HAHUH, CBSI3aHHBIX ¢ (POPMHUPOBAHUEM E€CTECTBEHHO-HAYIHOTO
MHPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAlMi  JIMYHOCTH, SKOJOTHYECKOr0  MBIILUICHUS,
MPEeICTaBICHU O 370pOBOM 0O0pa3e >KM3HU U OEpeXHBIM OTHOIIEHHEM K OKpYyKaroIen
npupoaHoi cpexne. [lodTomy Hapsay ¢ H3ydeHHEM OOIMIEOMOIOTHYECKHX TEOpUM, a TaKKe
3HAHWUN O CTPOEHUU KHMBBIX CHCTEM PA3HOT'0 PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOUINX B HUX
MPOLIECCOB B MpOrpaMMe IO OWOJOTHH YACICHO BHUMAaHHE HCIOIB30BAHUIO MOTY4YEHHBIX
3HAaHWUN B TTOBCEIHEBHOM KU3HU JJIsl pEIICHUs MPUKIIAJAHBIX 33/1a4, B TOM YHCIe: TPOPUIaKTUKU
HACJIE/ICTBEHHBIX  3a00JIeBaHUN  YEJNOBEKa, MEJUKO-TEHETUYECKOTO0  KOHCYJIBTUPOBAHUSA,
000CHOBaHHS IKOJIOTHYECKH IETIECOOOPA3HOTO MOBEACHHS B OKPYXKAIOIIEH MPUPOTHON Cpeie,
aHanM3a BIMSHHUS XO3AWCTBEHHOM JE€ATEIBHOCTH YEJOBEKa Ha COCTOSIHHME NPUPOIHBIX U
MCKYCCTBEHHBIX JKOCHCTEM. YCHWJICHHE BHUMAHHS K MPUKIAJHON HAMPaBIEHHOCTH y4eOHOTO
npeaMera «bHOJIOTHS» MPOJIUKTOBAHO HEOOXOIUMOCTBIO 00ECIICUCHHSI YCIIOBHH ISl PEIICHUS
OJIHOM M3 aKTyalIbHBIX 3a/1a4 MIKOJBLHOTO OMOJIOTMYECKOro 00pa3oBaHus, KOTOpast MPEeANnoIaraeT
(dbopMupoBaHHe y OOYYAIOIIUXCS CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM JIUHAMHYHO
Pa3BHUBAOIIETOCS COBPEMEHHOT'O MHUPA.

buonoruss Ha ypoBHE cpeaHero oOmiero oOpa3oBaHHs 3aHUMaeT BaxHoe MecTo. OHa
obOecrieunBaeT (GOPMUPOBAHHE Yy OOYUAIOIMIMXCS TPEICTABICHUA O HAydYHOW KapTHHE MHpA,
pacmumpsieT 1 00001aeT 3HaHUS O KUBOU MPUPOJIE, €€ OTIIMYUTENIbHBIX MPU3HAKAX — YPOBHEBOM
OpTaHM3alliil M DHBOJIOLUU, CO3MaET YCIOBUSA JUIA: TO3HAHHUS 3aKOHOB JKUBOW MPHUPOJIBI,
(dhopmupoBanus (YHKIIMOHATHLHOW TPaAaMOTHOCTH, HABBIKOB 3JJ0POBOTO0 M Oe3omacHoOro odpasa
YKHU3HU, SKOJIOTUYECKOTO MBIIIIJICHHS, IIEHHOCTHOTO OTHOIICHUS K KUBOU MPUPOJIE U YETIOBEKY.

Bonpmioe 3HadeHwe OWONOTHST WMEET TaKXKe HJs PEIICHUs BOCIUTATENBHBIX U
Pa3BHBAIOIIMX 33734 CPEIHETO 00IIeTo 00pa3oBaHus, coluanu3anuu odydatomuxcs. 3yuenne



Ounoyoruu obecrieynBaeT yCIIOBUSA JUTSt dbopMupoBaHus MHTEJUIEKTYaJbHBbIX,
KOMMYHHKAITHOHHBIX W HWH()OPMAIIMOHHBIX HABBIKOB, ICTETHYECKOW KYJIBTYPHI, CIIOCOOCTBYET
MHTETpauy OMOJOTMYECKUX 3HAHUN C MPEJCTaBICHUAMM M3 APYrUX Y4eOHBIX MPEIMETOB, B
YaCTHOCTH, PU3UKU, XUMHH U reorpaduu. Ha3BaHHBIC MOTOKEHUS O TpeJHA3HAYCHUH YI4eOHOTO
npenmera «bHONOTHS» COCTaBHIM OCHOBY JUISS ONPEICICHHUS IOIXOJOB K OTOOpYy U
CTPYKTYpPUPOBAHHUIO €r0 COAEP KaHUA, IPEICTABICHHOTIO B IporpaMMme Mo OHOJIOTHH.

OTt60p conepxanust yueOHOTro npeameTa «bruonorus» Ha 6a30BOM YPOBHE OCYIIECTBIEH C
MO3UIMKA KYJIBTYPOCOOOPA3HOTO MOAXO0AA, B COOTBETCTBUU C KOTOPHIM 00YyYarOmuecs TOKHBI
OCBOUTH 3HAHMSI U YMEHHsI, 3HAUUMBbIE Ui (POPMUPOBAHUSA OOIICH KYIbTYPHI, OMpPEaesSIonIie
aJICKBaTHOE TIOBEJICHUE 4YEJIOBEKA B OKPYXAIOMIEW NPUPOTHON cpene, BOCTpeOOBAHHBIE B
MTOBCETHEBHOW JKU3HHU U TPAKTUUECKOU NesTenbHOCTH. Oco00e MECTO B ITOW CHUCTEME 3HAHUH
3aHMMAIOT DJJEMEHTBHl COJACp)KAHMs, KOTOpbIE CIIy’)KaT OCHOBOM st  (OpMHUPOBAHUS
MPEACTaBICHUNH O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpAa U I[EHHOCTHBIX
OpHUEHTAIMIX JTUYHOCTH, CIOCOOCTBYIONIMX I'YMaHU3alUK OHOJIOTHYEeCKOro 00pa3oBaHUsl.

CTpykTypupoBaHHE CcOJEpKaHUS y4eOHOro Marepwajia B TporpaMMe IO OHOJOTHH
OCYIIECTBJIIEHO C Y4E€TOM MPUOPUTETHOTO 3HAYCHUS 3HAHUN 00 OTIMYUTEIHHBIX OCOOCHHOCTSX
JKUBOM TpPUPOJBI, O €€ YPOBHEBOM OpraHM3allud MU 3BOJIOIUU. B COOTBETCTBHMM C 3TUM B
CTPYKType y4eOHOTro mnpeamera «bHuoNIoTHs» BBIIEICHBI CICAYIONINE COJEPKATEIbHBIC TUHUH:
«buonorus kak Hayka. MeTopl HayqyHOTO MO3HaHUs», «KileTka kak Ouonorudyeckasi cucTemMay,
«Opranusm kak Ouonoruueckas cucrema», «CuctemMa u MHOroodpaszue OpraHHueCKOro MUpPay,
«IBOJIONHUS KUBOU TIPUPOIBD, «IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTH.

Henp uzydyenust yueGHoro mnpeamera «buosiorus» Ha 0a30BOM YpOBHE — OBIAJIEHUE
OOy4aloIUMUCST 3HAHUSAMU O CTPYKTYPHO-(QYHKIIMOHAJIBHOW OpraHHW3aIllUi >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHrne YMEHUN MCTIOIb30BaTh 3TU 3HAHUS Ui TPAMOTHBIX EUCTBHI B
OTHOIIIEHUU OOBEKTOB JKUBOM MPUPOJIBI U PEILICHUS PA3IMYHBIX KU3HEHHBIX MTPOOIIEM.

JlocTrxkeHne 1enu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM YpOBHE
obecrieunBaeTCs pelieHueM CIAeAYIOINX 3a/1ay:

OCBOGHHE OOY4YaIOIIMMHUCA CHCTEMbl 3HAHUN O OHOJOTMYECKUX TEOPUSIX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTE3axX, MpaBWIAX, CIYKAIIMX OCHOBOW ISl (pOPMUPOBAHUS
MPEACTAaBICHUNM O €CTECTBEHHO-HAYYHOM KapTHHE MHpa, O METOJaX HAaydyHOIro ITO3HaHWI,
CTPOEHUH, MHOTOOOPa3MH U OCOOCHHOCTSIX JKHMBBIX CHCTEM Pa3HOTO YPOBHS OpraHU3alluH,
BBIIAIOLIUXCS] OTKPBITUSAX U COBPEMEHHBIX MUCCIIEIOBAHUIX B OUOIOTHH;

(dbopMupoBaHue y 00y4aromMXCs MO3HABATEIbHBIX, MHTEJUIEKTYaJbHBIX M TBOPYECKHX
CIIOCOOHOCTEH B IIpOIECCe aHANM3a JAaHHBIX O MYTSIX Pa3BUTHs B OMOJIOTHUH HAYYHBIX B3IJISJIOB,
Wl ¥ TIOJIXO/I0B K M3YUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OpraHU3aIliu;

CTaHOBJICHHE Yy oOOydJalomuxcsi oOmeil KyabTypbl, (QYHKIHOHAIBHONH TPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSCHSATh U OLEHUBATH SBICHUS OKPYXAIOIIETO MUpPA KUBOW MPUPOABI HA
OCHOBAHUM 3HAHUU U OTBITA, TTOJIYYCHHBIX TTPH U3YUCHUH OUOJIOTHH;

(dbopMupoBaHre y OO0YYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHUE OMOJOTHYECKHX
3HAHUN B MPAKTHUYECKOM JEATETbHOCTH 4YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIMHCKHUX
TEXHOJIOTHI U arpoOUOTEXHOJIOTH;

BOCIIUTaHHE YOEXKAEHHOCTH B BO3MOXHOCTH TIO3HAHMS YEIOBEKOM >KUBOW MPHUPOJIBI,
HEOOXOUMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOIIOEHUS STUUECKIUX HOPM MPHU MPOBEICHUN
OHMOJIOTrMYECKUX UCCIICOBAHU;

OCO3HAHHE LIEHHOCTH OMOJIOTMYECKUX 3HAHWA [JIsl TIOBBIIICHUS YPOBHS JKOJIOTHYECKOU
KYJIBTYPBI, 17151 GOPMUPOBAHUS HAYYHOTO MHPOBO33PCHHS;



NpUMEHEHHE MPUOOPETEHHBIX 3HAHMW M YMEHHMH B MOBCEAHEBHOM >KHM3HU JUIS OLEHKU
MOCTICICTBUI CBOEW JEATENBHOCTH IO OTHOIICHUIO K OKPYXKAIoLIEH cpenae, COOCTBEHHOMY
3JI0POBBIO, 0OOCHOBAHHE U COOJIIOICHHE MEP MTPOPIITAKTUKH 3a00JICBAHUA.

B cucreme cpennero obmiero odpasosanus «buonorus», uzydyaemas Ha 0a30BOM YpOBHE,
SABIISICTCSI 00S3aTENIFHBIM YUEOHBIM TPEAMETOM, BXOMISAIIMM B COCTaB IMPEIMETHOH o001acTu
«EcTecTBeHHO-HAay4HBIC TIPEMETHIY.

Jnst u3ydenust 6uosoruu Ha 6a30BOM YpOBHE CPEIHEro OOIIero o0pa3oBaHHsS OTBOAUTCS
68 gacos: B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 yaca (1 gac B Heelno).



COILEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. Brnosorus kak Hayka.

buonoruss xak Hayka. CBs3b OHOJOTMM C OOILIECTBEHHBIMH, TEXHMYECKUMU U JIPYrUMHU
€CTECTBEHHBIMU HayKaMu, ¢uiocodueif, ITHKOW, 3CTeTUKOW U mpaBoM. Ponb Ouonoruu B
(dbopMHpPOBaHUN COBPEMEHHOW HAyYHOH KapTHHBI Mupa. CuctemMa OMOIOruYecKiX HayK.

MeTtoapl MO3HaHMS KUBOW MPUPOABI (HAONIONEHUE, HKCIEPUMEHT, ONMUCaHHe, H3MEpEHHUe,
KJ1accu(uKanus, MOAEIUPOBaHNE, CTATUCTUUECKAss 00pabOTKa TaHHBIX).

JdemoncTpauuu:

[Toptpetsi: Y. lapsun, I'. Mennens, H. K. Konsios, x. Yorcon u ®. Kpuk.

TaGnuubt u cxembl: «MeToIbl TO3HAHUS KUBOW TPUPOJIBI.

JlaGopaTopHble M IPaKTHYEeCKUE PadOThI:

[lpaktuyeckass paGora Ne 1. «lMcmosb30BaHME pa3inUYHBIX METOAOB NpU HU3YyYEHHUHU
OHMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U HX OPraHHU3ALHA.

XKussle cucreMsl (6HocHcTEeMBbl) KaKk OpeAMET n3ydeHust Ononoruu. OTIMYNE KUBBIX CUCTEM
OT HEOPTaHUYECKOU IPUPOJIBI.

CgoiicTBa OMOCUCTEM M UX pazHOOOpa3ue. YPOBHU OpPTaHU3ANUUA OMOCHCTEM: MOJICKYJISIPHBIH,

KJIETOYHBIN, TKAHEBBIH, OpraHU3MEHHBIM, MOIYJISIUMOHHO-BU0BOM, 3KOCHUCTEMHBIN
(OmoreoneHOTHYECKHUHT ), OMOCEPHBIH.
JdemoncTpanuu:

Tabnuubt 1 cxembl: «OCHOBHBIC IPU3HAKH KU3HI», «Y POBHU OPTaHU3ALUH KUBOK TPUPOIBD).

O6opynoBanwue: moaens mosekyiasl JJHK.

Tema 3. XuMH4ecKHUil COCTaAB U CTPOEHHE KJIETKH.

XUMUYECKUN COCTAB KIETKH. XUMHUYECKHE BJIEMEHTBHI: MAKpO3JEMEHTbI, MUKPO3JIEMEHTHI.
Bosa u MuHepanbHbIE BEIIECTBA.

@DyHKIMM BOJIbI U MUHEPAJIbHBIX BeLeCTB B KieTke. [loanepkanue ocMoTrueckoro 6anaHea.

benku. CoctaB u crpoeHue 6enkoB. AMHUHOKHCIOTHI — MOHOMEpHI OenkoB. HezameHumble u
3aMEHUMBIE aMHUHOKUCIOTHL. AMHWHOKHUCIIOTHBIM COCTaB. YPOBHU CTPYKTYpPhl OCIKOBOW MOJECKYIBI
(mepBUYHas, BTOpUYHAsA, TPETHYHAs M YETBEPTUYHASA CTPYKTypa). XHMHUYECKHE CBOWCTBA OEJIKOB.
buonoruueckue pyHkum 0€IKOB.

®epMeHThl — Ouojormyeckue Katanuzatopbl. CTpoeHue ¢GepMeHTa: aKTHUBHBIN IEHTP,
cyoctparHas cneuupuunocts. Kodpepmenrtsl. Buramunbl. OTinnunst GepMEHTOB OT HEOPTaHUYECKUX
KaTaJnu3aTopoB.

VYraeBoasl: MOHOcaxapuIbl (TJFOKO3a, pubo3a M Je30Kkcupubo3a), aucaxapuiabl (caxaposa,
JIAKTO3a) M MoJMcaxapuabl (Kpaxmal, TITUKOTeH, [eJUTI0I03a). bruonornueckue pyHKIUH yTII€BOIOB.

Jlunuer: Tpurauuepuasl, hochomunuabl, ctepouasl. ['mapodunsHo-THIPOPOOHBIE CBONCTRA.
buonornueckue ¢yHkuun aunuaoB. CpaBHEHHE YIJIEBOAOB, OEIKOB M JIMIUIOB KaK MCTOYHHKOB
SHEpPTUHU.

Hyxneunoseie kucnotsl: JJHK u PHK. Hykneotuasl — MOHOMEPBHI HYKJIEHHOBBIX KHCIOT.
Crpoenue u Gpynkuu IHK. Crpoenue u ¢pynkunu PHK. Bugst PHK. AT®: crpoenne u ¢pyHKunu.

uTonorus — Hayka o kietke. Kierounas Teopust — npumep B3auMoJeHCTBUS el 1 (aKTOB B
HAyYHOM IMMO3HAHUU. MeTO/IbI H3yUeHUS KIETKH.

Knerka kak menmoctHast xuBasi cuctema. OOmIye MPHU3HAKH KIETOK: 3aMKHYTas HapyKHas
MeMOpana, mosnekyinsl JIHK kak renernueckuil anmapart, cucreMa cCUHTe3a Oelka.



Tunsl  KIETOK: JykapuoTHdeckas U  Mpokapuoruyeckas. (OCOOEHHOCTH  CTPOCHHUSA
pokapuoTuyeckoil kieTku. Kiertounas crenka Oaktepuit. CTpoeHHE DYKapUOTHUYECKOH KIIETKH.
OCHOBHBIE OTJIMYUS PACTUTENBHOM, )KUBOTHON U TPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpPHl KIETOK — KJIETOYHAs CTEHKA, TJIMKOKAIUKC, WX (YHKIHUU.
[Tnasmatuueckass memOpana, e€ cBoWictBa M (¢yHKuuMu. lLluromnasma u  e€ OpraHOWBIL.
Onnomem6Opannbie opranouasl kinetku: OIIC, ammapat [Nombmku, nu3ocomsl. [lonyaBTOHOMHBIE
OpraHoOW/bl KJIETKH: MUTOXOHAPUHM, IIIACTUIbL. [IponcxoxaeHue MUTOXOHApPUI U TacTuA. Buasl
mnactun. HememOpaHHbie OpraHouibl KJIETKH: PHOOCOMBI, KJIETOYHBIMA IIEHTP, LEHTPHUOJIH,
PECHUYKH, KTI'YTUKH. DYHKIIMY OPTaHOUI0B KIETKH. BrmtoueHus.

SAnpo — perynaropHblii neHTp kieTkd. CTpoeHue sjpa: saepHas 0000YKa, Kapuoruia3ma,
XPOMATHUH, SPBIIIKO. XPOMOCOMBI.

TpancnopT BEIECTB B KIIETKE.

JdemoncTpauuu:

[TopTpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. llIneinen, P. Bupxos, Ix. Yorcon, ®@. Kpuk,
M. Vunkunc, P. ®panxnus, K. M. bap.

Huarpammsel:  «PacnpeneneHne  XMMHMYECKHMX ~ JJIEMEHTOB B HEXHBOM  IPUPOACY,
«PacnpeneneHne XUMUYECKHUX JIEMEHTOB B JKUBOU IIPUPOIEN.

Tabmuuer u cxemsl: «llepuonuyeckass Tabnuia XUMHYECKHX JJIEMEHTOB», «CTpoeHwue
MOJICKYITBI BOIBI», «buocuHTe3 Oenka», «CtpoeHue Mojekynbl Oenka», «CtpoeHue depmeHTay,
«HyxnennoBsie kuciotel. JHK», «Ctpoenue moisexkyinbsl AT®», «CTpoeHne 3yKapuOTHYECKOM
KiIeTkn», «CTpoeHHe KHUBOTHOW KIETKW», «CTpoeHue pacTUTENbHOW KiIeTku», «CTtpoeHue
MIPOKAPUOTUYECKOH KIIETKH», «CTpOEHHUE Apa KIETKN», «YTIEBOIABD, «JIUIHUIbI».

O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpyIOBaHUE [Jsi TMPOBEACHHUS HAOTIOACHUM,
M3MEpEHUH, HKCIEPUMEHTOB, MHKpPOIpPENapaThl PACTUTCIBHBIX, JXUBOTHBIX U OaKTepUaTBHBIX
KJIETOK.

JlaGopaTopHble U NpaKTHYeCKUe padoThl:

Jlaboparopuass pabora Ne 1. «l3yueHue KaTraaTUTHUECKOH AaKTUBHOCTH (epMeHTOB (Ha
MpUMepe aMUIa3bl WIN KaTajaasbl)».

JlabopatopHas paborta Ne 2. «/3ydyeHne cTpOoCHUS KJIETOK PACTCHUM, )KMBOTHBIX U OaKTepHid
MO MUKPOCKOTIOM Ha TOTOBBIX MUKPOTIpENapaTax U uX OMUCAHUEY.

Tema 4. /KusHeneATeJIbHOCTH KIETKH.

OOMeH BENIeCTB, WM METa00InU3M. ACCUMHIIALMS (TJIACTHYCCKUH OOMEH) M JIMCCUMMIISIIMS
(oHepreTuyeckuii 0oOMEH) — JBE CTOPOHBI €IMHOTO Ipolecca Mertabonu3ma. Poib 3akoHOB
COXPaHEHHUS BEIECTB U SHEPTUU B IOHUMaHUU MeTaboInu3Ma.

Tunbr oOmena BemiecTB: aBTOTPOGHBIA W rerepoTpodHbI. Ponb ¢epmeHTOB B 00MeHe
BEILIECTB U IIPEBPALICHUY YHEPTUHU B KIIETKE.

@®ortocunre3. CBeroBas u TemHoBass ¢a3pl (orocuHre3a. Peakiuu  doTocuHTE3A.
OddextuBHoCTh PoTOoCHHTE3a. 3HAUCHHE (POTOCHHTE3a ISl KM3HU Ha 3emiie. BiusHue ycioBuid
cpelibl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOAYKTUBHOCTU Y KYJIBTYPHBIX pacTEHUM.

XeMocuHTe3. XeMOCUHTE3UPYIOIIe OakTepry. 3HaUeHHEe XeMOCUHTE3a JIJIsl )KU3HU Ha 3eMIie.

DHepreTnyeckuil 0OMeH B KieTKe. PaciuernieHre BelecTB, BbIJIEICHUE U aKKyMYJIHpPOBaHHUE
SHEPruu B KJIETKE. OTambl B3Heprerudyeckoro obmena. [nmukomus. bpoxkeHne u ero BUABL
Kucnopognoe okucinenue, wWid KieToyHoe abixanue. OxwucnaurenbHoe (ocopunrpoBanue.
D hEeKTUBHOCTH YHEPTETUIECKOTO OOMEHA.

Peakniun marpuuyHoro cuHTe3a. ['eHetmueckas wuHbpopmamms u JIHK. Peamuzarus
TeHETUYECKOl wMH(popManuu B KiIeTKe. | eHeTHyeckuid Koa W ero cBoiictBa. TpaHckpunums —



MatpuuHbli cuHTe3 PHK. Tpancnsmus — OuocuHTe3 Oenka. Drtambl TpaHciasnuu. KoawpoBaHue
aMHHOKHUCIIOT. Posb pubocom B OnocuHTe3e Oelka.

Hexnerounsie gopmel xu3an — BUpychl. Vctopust oTkpeiTus BupycoB (/. W. ViBaHOBCKHiA).
Oco0OeHHOCTH CTpPOEHUS W >KU3HEHHOTO Iukia BupycoB. bakrtepuodaru. bone3nu pacrenuid,
KMUBOTHBIX WM YEJIOBEKAa, BBI3bIBacMble BUpycamu. Bupyc mMmmyHonmedunura yenoBeka (BUY) —
Bo3Oyautenp CIINJla. OOpaTHast TpaHCKpuIMs, peBepTaza W uHTerpasa. lIpodunakrtuka
pacmpocTpaHeHus] BUPYCHBIX 3a00JIeBaHUIA.

JdemoncTpauuu:

[TopTpetsi: H. K. Konbiios, JI. . UBanoBckuii, K. A. Tumupsizes.

Tabnumer 1 cxembl: «Tunbl nutanusy, «Metabonuzmy, « MUTOXOHIPUSY, « IHEPTETUICCKHIMA
obMen», «XioporacTy, «®Porocunre3y, «Ctpoenune JIHK», «CtpoeHne u (HyHKIIMOHHpPOBAHHE
reHa», «Cunte3 Oenkay, «['eHermueckuii kox», «Bupyce», «bakrepuodaru», «CTpoeHue u
xu3HeHHbIN 1K BUpyca CIIN/la, 6aktepuodaray, «Permmukarmus JTHK».

ObopynoBanne: moxaenu-ammukanuu «YaBoeane JHK wu Tpanckpunmums», «buocunres
oenka», «CTpoeHue KIeTKu», Mmojienb cTpyktypsl JTHK.

Tema S. PazMHOKeHHe U HHAMBUAYAJIbHOE PA3BUTHE OPraHU3MOB.

Knerounsli 1wmkm, WM JKU3HEHHBIA [HMKN KieTku. WHTepdaza u wmuto3. Ilpomeccsr,
nporekaomue B uHTepdasze. Permkamms — peakmus marpuunoro cunresa JIHK. Ctpoenue
XpoMocoM. XpOMOCOMHBIN HA0Op — KapHOTHIL. [IUTUIOMIHBIN U TaluIOUIHBIA XPOMOCOMHBIE HAOOPBI.
Xpomatuasl. L{uTosiornueckne 0CHOBBI Pa3MHOXKEHUS U MHAWBHUIYAIbHOTO Pa3BUTHSL OPTaHU3MOB.

Henenune knetkn — Muto3. Craguu muto3a. Ilpouecchl, mpoucxoasiume Ha pa3HbIX CTAIUAX
MHTO3a. BHOJIOrMYeCKHil CMBICT MUTO3A.

[IporpamMmmupyemasi ruOenb KISTKH — allonTo3.

@DopMBl Pa3MHOKEHUSI OPTAaHU3MOB: OECIOJIOE W TMOJIOBOE. BHIbI 0ECrooro pa3MHOKEHUS:
JIeJICHUE HaJBOE, TOYKOBAHHE OJHO- W MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHWE, BETETATHBHOE
pa3mHo)keHue. ICKycCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYCHUE J1JIs1 CEJIEKLUU.

[TonoBoe pa3MHOMXKEHHE, €T0 OTINYHUS OT OECIoIoro.

Meito3. Cragum wmeio3a. Ilpomeccel, mpoucxoasume Ha cragusax Meinosa. I[loBengeHue
xpoMocoM B Meio3e. Kpoccunrosep. buosnornueckuii cMbIca 1 3HaY€HUE MeH03a.

l'amerorenes — mpoiiecc oOpa3oBaHMs TMOJOBBIX KJIETOK Yy >KMBOTHBIX. [loJIOBBIE >KEJe3bl:
CEeMEHHUKU M su4HUKH. OOpa3oBaHHME M pa3BUTHE IMOJIOBBIX KJIETOK — TaMeT (CIepMaTo30Wu/,
SIIIEKJIETKA) — CIIepMaTorene3 u oBoreHe3. OCOOEHHOCTH CTPOCHUS STMIIEKIIETOK U CIIEPMATO30UI0B.
OmnopotBopenue. [lapreHorenes.

NunuBunyanpHOE pa3BuTHE (OHTOreHE3). DMOPHOHAIBLHOE pa3BUTHE (IMOpPHOTrEHE3). DTarbl
SMOPHUOHAILHOTO Pa3BUTHS Y MO3BOHOYHBIX JKHBOTHBIX: JIPOOJICHHE, TacTPYISIHS, OpPraHOTeHEs.
[loctamOpuoHabHOE pa3BUTHE. THUIBI MOCTIMOPUOHAIBHOTO PA3BUTHUS: MPSAMOE, HENpsSMOe
(mrmunHOYHOE). BnusHWe cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPBI, CIOCOOHBIE BBI3BIBATH
BpPOKJIEHHBIE YPOJCTBA.

Poct u pasButne pacteHuil. OHTOreHEe3 LBETKOBOTO PACTEHUS: CTPOCHUE CEMEHHU, CTaJIHH
pa3BUTHSL.

JdemoHcTpauuu:

Tabnuuel u cxempl: «@OpMBbI pa3MHOXKEHHsI OPraHU3MOBY», «J/|BOifHOE OIUIOAOTBOpEHHE Yy
LIBETKOBBIX pacTeHuil», «BereratuBHoe pa3MHOXKEHHE pAcTEHUN», «JleieHne KIEeTKH OaKTepuii»,
«CTpoeHne MOJOBBIX KIETOK», «CTpoeHne XpomMocoMbl», «Kierounsiit ukiny, «Pemmukamus [JHK,
«Muro3y, «Meiio3y, «lIpsmoe u Hempsmoe pa3BUTHE», «l'amMeTOoreHe3 y MIEKONUTAOIMIMNX U
yesoBekay, «OCHOBHBIE CTaIMM OHTOT€HE3a.



O6opynoBaHue: MHKPOCKON, Mukpornpenaparsl «CrepMaTo30Ubl  MIIEKOIUTAIOLIET O,
«Sineknerka MieKonurareroy, «KapuoknHe3 B KIETKaX KOpEIIKa JyKa», MarHUTHas MOJENb-
anmunkanus «Jlenenne kinetkny», moaens JJHK, monens metadaznoit XpoMoCOMBI.

JlabGopaTopHble U NpPaKTHYeCKUe PadoThI:

Jlaboparopuast padora Ne 3. «HabmioneHne MuTO3a B KIETKAaX KOHYHMKA KOpEIIKa JIyKa Ha
TFOTOBBIX MUKpPOIIpENapaTax.

JlabopatopHass pabora Ne 4. «M3ydeHue CTpOEHUs TIOJNIOBBIX KIETOK Ha TOTOBBIX
MHUKpOIpenaparax».

Tema 6. HaciieACTBEHHOCTH M H3MEHYMBOCTh OPraHU3MOB.

[Ipenmver u 3agaun reHeTukd. VIcTopust pa3BUTHUS T€HETUKU. POb IUTOIOTHU U SMOPUOIOTHH
B CTaHOBJICHUM TE€HETUKU. BKiag poccHMUCKMX U 3apyOEKHBIX YUEHBIX B PAa3BUTHE TE€HETHKU.
Mertoapsl TeHETUKH (THOPHUIOJOTHYECKUN, IHUTOTCHETHUYECKUH, MOJICKYJISIPHO-TCHETHUSCKHIA).
OCHOBHBIE T'€HETHMYECKME TOHATHA. ['eHeTHueckas CHUMBOJIMKA, MHCIOJNb3yeMas B CXeMax
CKpEIIMBaHMIA.

3aKOHOMEPHOCTH HaclieI0BaHUs MPU3HAKOB, ycTaHoBIeHHbIE . Menaenem. MoHorubpuasoe
CKpelLIMBaHue. 3aKOH eInHO00pa3usi TMOPUAOB MEPBOTO TOKOJICHUS. [IpaBHiO TOMHHUPOBAHHMS.
3aKOH pacIleIUICHNs IPU3HAKOB. ['nrore3a yuctorsl rameT. [lonHOe 1 HEeNoITHOEe JOMUHUPOBAHUE.

JurubpugHoe  CKpemMBaHHME.  3aKOH  HE3aBUCHMOTO  HACJENOBaHUS  MPHU3HAKOB.
[luToreHeTHUECKUE OCHOBBI JUTHOPUIHOTO CKPEUIMBAHUA. AHAIM3HpYIONIEe CKpeIIUBaHUe.
Hcnonp3oBaHue aHAM3UPYIOIIETO CKPEIIMBAHMS JIJIS OIIpeIeJIeHHsI TEHOTUIIA OCOOU.

CuerieHHOe HacnenoBaHue npu3HakoB. Pabota T. Moprana no cuenjieHHOMY HacleI0BaHUIO
reHoB. Hapy1ieHue cuemnuienrs reHoB B pe3yabTaTe KPOCCUHIOBEPA.

XpOMOCOMHAasI TEOPUS HACIEICTBEHHOCTH. | eHeTHUeCKnEe KapThl.

I'eneruka moma. XpoMOCOMHOE OHIpeleleHHE M0jla. AyTOCOMBI M IIOJOBBIE XPOMOCOMBI.
['oMorameTHsbIe U reTeporamMeTHble Oprann3Mbl. HacienoBanne npu3HaKoB, CLHEIIIEHHBIX C TIOJIOM.

N3menunBocTh. Buabl M13MEHUMBOCTU: HEHACJIEACTBEHHAs M HacleACTBEHHas. Ponb cpenbl B
HEHACTIEICTBCHHOH  M3MEHYMBOCTH.  XapaKTepUCTHKA  MOIU(UKAIUOHHOW  HM3MEHUYMBOCTH.
BaprnanmonHsbiil psx v BapumannmoHHas Kpuas. Hopma peakumm npusHaka. KonmuecTBeHHbBIE H
KaueCTBEHHbBIC MTPU3HAKU U X HOopMa peakiuuu. CBoHCTBa MOIU(DUKAIIMOHHONW U3MEHYUBOCTH.

HacnenctBenHasi, Wiy TeHOTHNHWYECKas, W3MEHYMBOCTh. KoMOWHATHBHAs HW3MEHYHUBOCTb.
Metio3 1 oJIOBOM MPOIIECC — OCHOBAa KOMOWHATUBHON M3MEHYMBOCTH. MyTaIlMOHHAS N3MEHYHBOCTb.
Knaccudukanus MmyTtanuii: reHHbIE, XpPOMOCOMHBIEC, T'€éHOMHbIE. YacToTa W TPUYHHBI MYTAIlHiA.
MyrtarenHsie ¢akTopbl. 3aKOH T'OMOJIOTUYECKUX PSAOB B HaclieCTBEHHOM u3mMeHunBoctd H. U.
Basuuoga.

BHesepHast HacI€1CTBEHHOCTh U N3MEHUMBOCTb.

I'enetuka wuyenoseka. Kapumotun uyenoBexka. (OCHOBHBIE METOJBI TE€HETHKM YEJIOBEKa:
reHealoTHYeCKui,  OJNIM3HELOBBIA,  IIUTOTCHETUYECKUH,  OMOXMMHYECKUN,  MOJIEKYISIPHO-
reHeTuyeckuil. COBpEMEHHOE ONpPENENeHHE TIEHOTUIIA: IOJIHOTEHOMHOE CEKBEHUPOBAHUE,
TeHOTHNHpPOBaHWE, B TOM uuciae ¢ mnomompbto [II[P-anamm3a. HacnenctBenHbie 3abosieBaHMS
YesioBeKa: TeHHble 00JIe3HH, OOJIE3HH C HACJEACTBEHHOW MpepacHoiI0kKEeHHOCThIO, XPOMOCOMHBIE
6one3nu. Comatuyeckue W reHepaTHUBHble MyTauuu. CTBOJIOBBIE KJIETKU. [IpMHIMMBI 310pOBOTO
o0Opa3a KHM3HHM, IWArHOCTUKU, NPOMUIAKTUKM U JI€UYEHUs TeHeTHYeCKUx Ooze3Hed. Menuko-
IF€HETUYECKOE KOHCYJIbTUPOBAHUE. 3HAUEHHE MEAMIMHCKOW TE€HETUKH B IPEJOTBpAIICHUU U
JICYEHUU TeHETUYECKUX 3a00JIeBaHUI YeJIOBeKa.

JdemoncTpanuu:

Ioptpetsr: I'. Mennens, T. Mopran, I'. ne ®pu3, C. C. Yersepuxos, H. B. Tumodees-
Pecosckuii, H. 1. BaBunos.



Tabnuupel u cxembl: «MOHOTHOPUAHOE CKpEIIMBAaHHWE M €ro LUTOTEHETHYeCcKass OCHOBAY,
«3aKOH pACIIETUICHUS U €r0 UTOTEHETHYECKasi OCHOBAY, «3aKOH YHUCTOTHI TaMmeTy», «Jlurubpumnoe
ckpemuBanue»,  «lluronmormyeckue - OCHOBBI ~ JUTHOPUIIHOTO  CKpelIUBaHus»,  «Meios,
«B3anmonielicTBUE ajIeNbHBIX T€HOBY», «I €HeTHYecKre KapThl PACTEHUM, )KUBOTHBIX U UYEJIOBEKAY,
«l'enetuka mona», «3aKOHOMEPHOCTH HACJEAOBAaHMS, CIEIUICHHOrO ¢ moiomy», «Kapuorumsr
YyelloBeKa U JKUBOTHBIX», «Buupl wu3MeHunBocTH», «MoaubukaluoHHass HU3MEHYUBOCTDY,
«HacnenoBanue pesyc-¢pakropay, «I'eHeTuka rpymi KpoBu», «MyTallMOHHAsS H3MEHYHUBOCTD.

O6opynoBanue: MoJeNH-aNIUIMKAIMN  «MoHOrHOpuaHOEe  CcKpemuBaHuey», «HemoiHoe
JOMHUHUpOBaHME», «Jlurubpuanoe ckpemuBanuey», «llepekpéct XpomMocom», MHKPOCKON U
MuKkpomnpenapar «Jlpo3oduna» (Hopma, Myrauud (GopMbl KpBUIBEB M OKPACKH Tena), repdoapuit
«I"opox MOCEeBHON.

JlabGopaTopHble U MpaKTHYecKue padoThbl:

JlaboparopHast padora Ne 5. «lM3ydeHue pe3yabTaTOB MOHOTHOPHIHOTO U JTUTHOPHIHOTO
CKpEUIMBaHUs Y AP030(HIIbI Ha TOTOBBIX MUKPOTIPETIapaTax.

JlabopatopHass pabota Ne 6. «M3yueHue MOAM(PUKANMOHHON HM3MEHUYHMBOCTH, MOCTPOCHHE
BAPUALIMOHHOTO Psiia U BAPUALIMOHHON KPUBON».

JlaGopaTtopHas padota Ne 7. «AHanu3 MmyTarnuil y 1po30( bl Ha TOTOBBIX MUKpOIIpenapaTax».

[TpaxTrdeckas pabora Ne 2. «CocTaBieHue 1 aHATU3 POAOCIOBHBIX YEIIOBEKaY.

Tema 7. Cesekuusi opranu3mMoB. OCHOBbI O0HOTEXHOJIOTHH.

Cenexuus Kak HayKa M Ipouecc. 3apoKJICHHE CEJICKUUH W AomecTukauug. Yuenue H. WM.
BaBunmoBa 0 [EHTpax MPOUCXOXKACHHUS U MHOTOOOpa3usi KyIbTypHBIX pacTeHuid. LIeHTps
MIPOMCXOXKIACHUS JOMAIHUX KUBOTHBIX. COpT, TOpOAa, IITAMM.

CoBpeMeHHBIE METOMABI CeNeKIUU. MaccoBbli W HMHIUBUAYATbHBIA OTOOPHI B CEJEKIUU
pacTeHmii M KUBOTHBIX. OIleHKa 3KcTephepa. BIM3KOPOJCTBEHHOE CKPEIIMBAHWE — HHOPHIIWHT.
UYucras nuHus. CKpelllMBaHue YMCTHIX JUHMHA. ['etepos3uc, unm rubpuaHas cuia. HepoactBenHoe
ckpemuBanue — ayropununr. Otganénnas rudpuamzanus u e€ ycnexu. MckyccTBeHHBI MyTareHes
Y TIOJIy4€HHUE MOJUTUION10B. JIOCTHXKEHHUS CeJIEKIIUU PACTEHHM, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHosoruss Kak oTpaciib MPOWU3BOACTBA. ['€HHAs WHXKEHEpHUs. OTamnbl CO3JaHUsA
pexomOunantHoii JIHK wu Tpancrennsix opranm3moB. Kierounas wumxeHepus. KietouHbie
KyJIbTypbl. MHKpPOKJIOHAJIbHOE pa3MHOKEHUE pacTeHuil. KiloHupoBaHHE BBICOKOMPOAYKTHBHBIX
CEJILCKOXO035MCTBEHHBIX OPraHU3MOB. DKOJOTHYECKHE U dTHUecKkue podiaembl. MO — renetndecku
MOAU(DHUIIMPOBAHHBIE OPTAHU3MBI.

JeMoHcTpanuu:

[Toptpetsi: H. . BaBunos, U. B. Muuypumn, I'. JI. Kapneuenko, M. ®@. 1BaHOB.

Tabmuuer u cxembl: Kapra «LIeHTpBI TPOUCXOXKIEHUS W MHOTOO0Opasus KyIbTYPHBIX
pactenuit», «llopoabl JOMamIHMX >KUBOTHBIX», «CopTa KyJIbTYPHBIX pacTeHuit», «Otnai€éHHas
rubpuamzanus», «Paborel akamemuka M. @. VBanoBay, «[lomumnoungus», «OOBEKTHI
onoTexHonorum», «Kinerounpie KyIbTyphl H KJIOHUPOBaHUEY, «KOHCTpYyHpOBaHHE U MEPEHOC T'eHOB,
XPOMOCOM.

O6opynoBanue: MyIsSHKH TJI0J0B U KOPHEIUIONOB IUKHX (OPM H KYIBTYPHBIX COPTOB
pactenuii, repbapuii «CenbCKOX03sIIICTBEHHbIE PACTEHUS».

JlabGopaTopHble U NpaKkTHYecKue padoThbl:

Oxckypcusi «OCHOBHBIE METOJABl M JIOCTUXKEHHUSI CEJEKLIMU PACTEHUM M JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIIMIO, TUIEMEHHYI0 (epMy, COPTOWCIBITATENIBHBIM YyYacTOK, B TETUIMYHOE
XO035ICTBO, Ta00OPATOPHUIO arPOYHUBEPCUTETA WIIH HAYUYHOTO LIEHTPA)».



11 KIIACC

Tema 1. DBosronMOHHAsA OHOJIOTHS.

[IpennocsuIkyu BO3HUKHOBEHMS YBOJIIOLIMOHHON TEOPUH. DBOJIIOLMOHHASA TEOPUS U €€ MECTO B
Ouosiornu. BnusiHue 3BOIIOIMOHHON TEOPUH HA Pa3BUTHE OUOJIOTUH U APYTHX HAYK.

CunerenscTBa 3BOMONMU. [laneOHTOIOrMYECKUE: MTOCIIEA0BATEILHOCTD MOSIBIICHHUS BUOB B
NAJICOHTOJIOTMYECKOH JIeToNnucH, nepexoHble popmel. buoreorpaduueckue: cXoICTBO U pa3ianyue
¢bayH u GI0p MaTEpPUKOB H OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOACTBA M pa3iuyusl SMOPUOHOB pa3HBIX BHJOB ITO3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJIOTMYHBIE, AaHAJIOTUYHBIE, pyIUMEHTaPHbIE OPraHbl, AaTaBU3MBbI.
MonekynsapHO-OMOXUMUYECKUE:  CXOJCTBO  MEXAHHM3MOB  HACJIEJICTBEHHOCTH U OCHOBHBIX
MeTa0O0JINYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopust Y. [lapeuna. [Ipennocsliku BO3SHUKHOBEHHS AapBUHU3MA. [[BrKyliue
CWJIBI 3BOJIIOIIMM BUAOB 1o JlapBUHY (M30BITOYHOE Pa3MHOXKEHUE MPU OIPAaHUYEHHOCTH PECYPCOB,
HeolpeenEéHHasi N3MEHYMBOCTb, O0pb0a 3a CyleCTBOBaHHE, ECTECTBEHHBII 0TOOD).

Cunretnueckas Teopus 3Bosmonuu (CTO) 1 €€ OCHOBHBIE MOTOKEHMUS.

Muxposonronys. [Tomynsanus kak eIMHULIA BUA U BOJIOLUU.

JBwxyue cuibl ((pakTopbl) 3BONIOLMK BHUJIOB B MpHpoje. MyTalMOHHBIA mpouecc U
KOMOWHATHBHASI M3MEHYMBOCTD. [[OMyIsIIIMOHHbBIE BOJHBI U ipeiid reHoB. M3omsamuus u Murpanus.

EcrectBennsiit 0TOOp — Hanpapisromui Gaktop 3Bomonun. @opMbl €CTECTBEHHOTO 0TOOpA.

[IpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTar 3Boitonuu. [Ipumepsl nmpucnocoOneHuit y
OpraHu3MoB. ApoMOp(O3bI U UANOAIATITALINH.

Bug u BupooOpasoBanme. Kpurepunm Buga. OcHOBHble (OpMBI  BHI000pa30BaHMA:
reorpagpuueckoe, IK0JIOrHIECKOe.

MaxkposBomtorusi. DopMbl  SBONIONUM:  (QUIIeTHYECKasi, JWBEPreHTHAas, KOHBEpreHTHasl,
napasuienbHas. HeoOpaTuMocTh 3BOMIOIMY.

[IpoucxoxneHue OT HecleUMaIu3UPOBAaHHBIX IpelnkoB. IIporpeccupyromas cnenuanin3amnys.
AJlaniTUBHAS paavanus.

JdemoncTpanuu:

Iloptpersr: K. Jlunnen, XK. b. Jlamapk, Y. [dapsun, B. O. Kosanesckuii, K. M. Bbap, O.
I'ekkens, @. Mroep, A. H. CeBeprios.

Tabnuubr u cxembl: «Pa3BUTHE OpraHMYECKOro MHupa Ha 3emiie», «3apoAbIld MO3BOHOYHBIX
KHUBOTHBIX», «ApxeonTepukc», «DopMbl 60prObI 3a cyliecTBoBaHUE», «EcTecTBeHHBIN 0TOOPY,
«MHorooOpa3ue copToB pacTeHuil», «MHorooOpa3ue mOpoOJ KHUBOTHBIX», «llomymsuuny,
«MyTanoHHasi M3MEHUYUBOCTHY, «ApoMop¢o3bl», «Manmoamanramum», «OOmas aereHepaunus»,
«/IBmwxymue cumel 3BommoMnY, «Kapra-cxema mapmpyra nyremectsus Y. [lapBuna», «bopnba 3a
cymectBoBaHuey», «llpucnocoOiaeHHOCTs opraHu3MoBy», «l'eorpaduueckoe BHI000pa30BaHUEY,
«DKOJOTHYECKOE BUA000PA30BAHUEY.

OO0opynoBaHMe: KOJJIEKIMSI HACEKOMBIX C Pa3IMYHBIMU THIIAMU OKpAacku, HaOOp IUIONOB U
ceMsiH, Koyiekius «IIpuMepsl 3alMTHBIX MPHUCIOCOOJIEHUH y KHUBOTHBIX», Mojaelb «OCHOBHBIE
HaIpaBJIEHUS HBOJIIOLUNY, 00bEMHAs MoJienb «CTpOeHUE TOJIOBHOTO MO3T'a MO3BOHOYHBIX.

buoreorpaduueckast kapra mupa, komuiekuus «DOopMbl COXPaHHOCTH MCKOMAeMbIX )KMBOTHBIX
U pacTeHui», monenb ammmkanus «llepexkpéct xpomocom», BiakHble npenaparsl «Pa3sutue
Hacekomoro», «Pa3ButHe nArymku», MuKporpenapaT «/po3zoduna» (Hopma, MyTauuu (HOpMbI
KPBLIbEB U OKPACKU TEJA).



JlaGopaTopHble U NpPaKTHYeCKHe PAdOThI:

JlaboparopHas pabota Ne 1. «CpaBHeHUE BUAOB IO MOPPOIOTUIECKOMY KPUTEPHIO».

JlabopaTopnas pabora Ne 2. «OmnucaHue MNPUCTIOCOOJEHHOCTH OpraHm3dmMa u eé
OTHOCUTEIBHOTO XapaKTePay.

Tema 2. Bo3HUKHOBeHHE H pa3BUTHE JKM3HU HA 3emiie.

JloHay4yHbIE TPEICTABICHUS O 3apOXKICHHM >XM3HU. HaydHble TMIOTE3bl BO3HUKHOBEHMS
KU3HU Ha 3emie: aOuoreHe3 M MaHCHepMUsA. XUMHUYecKas HBOJIoUUsA. AOHOTEHHBI CHHTE3
OPraHWYECKUX BEIIECTB M3 HEOPraHMYECKHX. DKCIEPUMEHTAIBHOE MOATBEPHKICHUE XWMHUYECKOU
sBomtonni. HawanpHbie 3Tambl Onosnormdeckoi sBostonuu. ['umoreza PHK-mupa. dopmupoBanme
MEMOpPaHHBIX CTPYKTYp W BO3HHUKHOBEHHE TMPOTOKIETKU. IlepBhle KIETKM U HMX DBOJIOIUS.
dopMUpOBaHUE OCHOBHBIX TPYIII )KUBBIX OPTaHU3MOB.

PazButue xu3Hu Ha 3emiie 1o 3paMm U nepuonaM. Karapxeil. Apxeickas U NpOTepO30icKas
apel. [lanmeo3oiickas spa u €€ mepuobl: KEMOPUNUCKUNA, OPJOBUKCKUN, CHITYPUUCKHUMA, TEBOHCKUH,
KaMEHHOYTOJIHBIN, IEPMCKHUI.

Me3o30iickas 3pa U €€ epUoAbl: TPUACOBBIN, IOPCKHI, MEJIOBOM.

Kalino3oiickas 3pa v €€ nepuoabl: MaJIeOreHOBbIA, HEOT€HOBbIN, aHTPOIIOT€HOBBI.

XapakTepucThKa KiIuMaTa MW TEO0JOrMYeCKHX npoueccoB. (OCHOBHBIE 3Tambl 3BOJIIOIUHU
PacCTUTENHHOTO U KUBOTHOTO MUpPa. ApoMOp(o3bl Y pacTeHHI U KUBOTHBIX. [losiBIIeHUe, paciBeT U
BBIMUpaAHUE TPYII )KUBBIX OPTaHU3MOB.

Cucrema OpraHM4eCKOro MHpa KaK OTpak€HHE 3BOMOLMH. OCHOBHBIE CHCTEMATHYECKHUE
TPYIIbI OPTaHU3MOB.

DBOJTIONHS YelIoBeKa. AHTPOIIOJIOTHS KaK Hayka. PazButue mpeacTaBieHuid O TPOUCXOKICHUN
yenoBeka. Meroabl M3ydeHUsi aHTpomnorene3a. CxoacTBa W pa3iiMyusl YEJIOBEKAa W YKUBOTHBIX.
CucreMaTH4ecKOe M0JI0KEHNE YETIOBEKA.

IBwxymue cuiabl  (dakTopbl) aHTpororenesa. HacnencTtBeHHas M3MEHYMBOCTh U
ecTecTBeHHbI 0TOOp. OOIIecTBEeHHBI 00pa3 JKW3HMU, W3TOTOBJICHHE OPYAUU TpyAa, MBIILICHUE,
peub.

OCHOBHBIE CTaJIMY U BETBU BOJIIOIMH YEJIOBEKA: aBCTPAJIONUTEKH, YelloBeK ymenbii, YemoBek
NpAMOXOJAILINN, YenoBek HeaHAepTaIbCKuid, YenoBek pa3yMHblii. HaxoaKu UCKOMMAaeMbIX OCTaTKOB,
BpeMsI CyIIECTBOBAHMsI, 00J1aCTh pacpoCcTpaHeHus, 00BEM rOJOBHOTO MO3Ta, 00pa3 )KU3HHU, OPYAHUS.

UenoBeueckue packl. OCHOBHBIE OOJIBIIIME pachl: €BpOINeouHas (EeBpa3uiickas), HETpO-
aBCTpaJIOUIHAA (3xBaTOpHANbHAA), MOHTI'OJIOUIHAS (a3maTcko-aMepUKaHCKas). UYeptsl
MPUCTIOCOOJICHHOCTH TIPEICTABUTENICH UYEJIOBEUYECKUX Pac K YCJIOBHSIM CyIIecTBOBaHUs. EnuHCTBO
yenoBeueckux pac. Kputuka pacusma.

JdemoHncTpanum:

[Toptpetsi: @. Penu, JI. ITactep, A. K. Onapun, C. Muiep, I'. FOpu, Y. JapBus.

Tabnuupel u cxembl: «Bo3nukHOBeHue CoONMHEYHOW cHCTeMbl», «Pa3BUTHE OpraHUYecKOro
mupa», «PactutenpHas kietka», <«OKuBoTHas  kietkay, «lIpokapuoTudeckas — KIETKay,
«CoBpeMEHHasl CHCTEMA OPraHMYeCKOro mupa», «CpaBHEHHE AHATOMUYECKHX 4YEepT CTPOCHUs
YelloBeKa U 4YeIOBEKOOOpa3HBIX 00e3bsiH», «OCHOBHBIE MeCTa MAJCOHTOJOTHYECKHX HaXOJO0K
MPEJIKOB COBPEMEHHOIO 4YeNoBeKa», «llpeBHeimme moan», «lpeBHue moan», «llepsbie
COBPEMEHHBIE JIION», «YelI0BeUeCKre pachi».

O6opynoBanme: wmymspku — «[IpoucxoxkaeHwe  denoBeka»  (OIOCTBI  aBCTPAJIONUTEKA,
MATEKAHTPOIa, HEeaHAepTaablla, KPOMAHBOHIIA), CIENKH WU H300paKeHUS KaMEHHBIX OpYyIui
MEepPBOOBITHOTO 4eNoBeKa (KaMHHU-YOMIMephl, pyOmia, ckpebia), TeoXpoHOJIOrHuYeckas TabnuIa,
KoJuIeKIUs «DOpMbI COXPAaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTCHUIN.



JlabGopaTopHble U NpaKTHYeCKUe PadoThI:

[MpakTraeckas pabora Ne 1. «M3ydeHHE HCKOMAEMBIX OCTAaTKOB PACTEHHA W >KUBOTHBIX B
KOJUIEKLIUSIX ).

DKCKypcusi «IBOJIOLMS OpraHMYEecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAyYHBIM WU
KpaeBeauecKuil Mmy3eil).

Tema 3. Opranu3mbl 4 OKpYy:KawIIas cpeaa.

DKoJorusl Kak HayKa. 3aJaud U pa3zesibl SKOJOTUU. MeTOAbl IKOJIOTUYECKUX HCCIIeT0BaHU.
DKOJIOTU4ECKOE€ MUPOBO33PEHNE COBPEMEHHOI'O YEJIOBEKA.

Cpennl oOuTaHus OpPraHHU3MOB: BOJIHAS, HA3eMHO-BO3yIIIHAs, MOYBEHHAs,
BHYTpPUOpPTraHU3MEHHAS.

Okonorndeckne (akropel. Knaccudukamus sxonormueckux (HakTopoB: aOMOTHYECKHE,
OMOTHYECKHE U aHTponoreHHsIe. JlelicTBrE 3KOIOrHYecKuX (PakTOPOB HA OPraHU3MBI.

AbuoTnueckue (GpakTophl: CBET, TEMIIEPATypa, BIaXHOCTh. PoTonepuoansm. [Ipucnocodbnenus
OpPraHU3MOB K JIEUCTBUIO aOMOTHYECKUX (PakTOpoB. bruonoruueckne puTMsl.

buotnueckue ¢aktopsl. Bumbl 6MOTHYECKHX B3aUMOJEHCTBUIN: KOHKYPEHIIUS, XUIIHUYIECTBO,
cumOuno3 u ero ¢opmel. [lapasutusMm, koomepanusi, MyTyalau3M, KOMMEHCAIU3M (KBapTUPAHCTBO,
HaxJICOHMYECTBO). AMeEHCanu3M, HEUTpalu3M. 3HAYCHHE OMOTHYECKUX B3aMMOJCHCTBHM IS
CYIIECTBOBAHUSI OPraHU3MOB B IIPUPOHBIX COOOIECTBAX.

OKOJIOTUYECKUE  XapaKTepUCTUKW nonyasiund. OCHOBHBIE — TIOKA3aTENM  MOIMYJIALNHU:
YHCIIEHHOCTD, IIJIOTHOCTb, POKAAEMOCTh, CMEPTHOCTD, IPUPOCT, MUTpaus. J[MHaAMUKa YUCIEHHOCTH
MOMYJISIIIAY U €€ Perymsiusl.

JdemoHcTpauuu:

Ioptpetsl: A. 'ymGonpar, K. ®@. Pysbe, O. I'ekkens.

Tabnuubl u cxemsl: kapra «lIpuponnsie 30HBI 3emimy», «Cpeasl OOMUTaHUS OPTaHU3MOBY,
«Dotonepuoansmy, «llomymsumn», «3aKOHOMEPHOCTH POCTAa YUCIECHHOCTH MOMYJISIIMA UHPY30pHUH -
Tydenbkuy, «IIuiessie nenm.

JlabopaTopHbIe U MpaKTHYeCKHe PadoThI:

Jlabopatopuast padota Ne 3. «Mopdonornyeckne 0COOEHHOCTH PACTEHUN W3 Pa3HBIX MECT
oOUTaHUS.

JlaboparopHas pabota Ne 4. «BnusiHue cBeTa Ha pocT U pa3BUTHE YEPEHKOB KOJIEYyCa.

[Tpaktrueckas padota Ne 2. «IToacU€T MIOTHOCTH MOMYJISAIMA Pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo0miecTBa U 3K0JIOTHYECKHE CHCTEMBbI.

CoobmecTBo oprann3mMoB — O6uoreHo3. CTpyKTypbl OMOIIEHO3a: BU0BAs, TPOCTPAHCTBEHHAS,
Tpodudeckas (rnuieBasi). Bunbi-noMmuaanTel. CBsi3u B OHOIIEHO3E.

DKOJOTUYEeCKUEe CHCTeMBl (9KocucTembl). lloHsTHe 00 »dKocucTeMe © OUOTEOIeHO3E.
OyHKIMOHAIbHbIE KOMIIOHEHTBI 9KOCUCTEMBI: MPOIYLIEHThI, KOHCYMEHTHI, peayleHTsl. Kpyrosopor
BEIIIECTB U MOTOK SHEPTuu B 3kocucteMe. Tpodudeckue (MUIIEBbIE) YPOBHH dKOcUCTEMBI. [IuieBbie
nen W cetd. OCHOBHBIC TIIOKA3aTeNM SKOCHUCTEMBL: Ouomacca, MPOAYKIHUS. OKOJIOTHYECKUE
MUpaMHIIbl: MPOAYKLMH, YHCIEHHOCTH, Ouomacchl. (CBOICTBa 3KOCHCTEM: YCTONYHMBOCTH,
camoperyisanus, passutue. CyKueccus.

[IpuponHble HKOCHCTEMBI. OKOCHCTEMBI 03€p M peK. OKocucTeMa XBOMHOTO WU
HIMPOKOJIMCTBEHHOTO JIieca.

AHTpPOIIOTEHHBIE 3KOCUCTEMBI. ATpO3KOCUCTEMBL. YpOo3kocucTemsl. buonorundeckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasHooOpaszue kak ¢akTop yYCTOMYMBOCTH SKocucteM. CoxpaHeHHe OHOIOTHYECKOTO
pazHooOpa3us Ha 3emiie.



VYuenue B. U. Bepuaackoro o 6mochepe. I'panuiisi, coctaB u crpykrypa o6mochepsl. XKuboe
BeliecTBO U ero ¢pyHkuuu. OcobeHHocTn 6uochepsl Kak riodaaIbHON 3KOCUCTEMBL. JlMHaMudeckoe
paBHOBecHe U oOpaTHasl CBsi3b B Ouocgepe.

KpyroBopoTsl BemectB M OHOT€OXMMHUYECKHE IUKIBI JJIEMEHTOB (yriiepoja, asoTa).
3oHanpHOCTH OHOCchepsl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuectBo B Ouochepe 3emun. AHTpONOTCHHBbIE M3MEHEHHs B Ouocdepe. ['nmodanbpHbIC
AKOJIOTHYECKHE TTPOOIIEMBI.

CocymecTBoBaHuEe TPUPOAbI H yenoBeuecTBa. CoxpaHeHHE OHMOpa3HOOOpa3usi Kak OCHOBA
ycToiunBocTH Ouocdepbl. OCHOBAa pPalMOHAIBLHOTO YIPABICHUS MPUPOIHBIMH pPECypcaMu U HX
ucnosib3oBanue. JlocTikeHust OMOJIOTHH U OXpaHa MPUPOIBL.

JdemoncTpauuu:

[TopTpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackwii.

Tabmuubl u cxemsl: «[lumeBble 1enn», «buoueHo3: coctaB U CTPYKTypa», «IIpupomnsie
coobmectBa», «llemu muTaHusA», «OKojmorumyeckas mnupamuna», «buochepa u yenoeky,
«JKOCHCTEMA IUPOKOIMCTBEHHOTO Jeca», «IKOCHCTEMA XBOWHOIO Jjeca», «buoneHo3 BomoéMay,
«ArpoueHo3», «IIpuMepHble aHTPONOIE€HHbIE BO3AECHCTBUS Ha MPUPOLY», «BakHele HCTOUHUKH
3arpsi3HEHUs] BO3AyXa W TPYHTOBBIX Boa», «llouBa — BakHelinas cocTapisionias Ouocgepb,
«@DaxTopsl Aerpaganuu nousy, «IlapHUKoBbIH YPdpexTy, «DaKTOphl pagHOaKTUBHOIO 3arps3HEHUS
ounochepnr», «O0mast crpykrypa omochepsi», «Pacnpoctpanenue xu3Hu B 0nochepey, «O30HOBBIN
sKkpaH 6uocheps», «kKpyroBopor yriepoaa B Ouocdepe», «KpyroBopot azora B mpupoae».

OO6opynoBanue: Mojenb-anuinkanus «Tunuunele OHMOLIEHO3BI», repOapuil «PacTuTenbHbe
coobmiecTBa», Kojulekuuu «buoneHo3», «BpeauTenun BaKHEWIIMX CEJIbCKOXO3SIMCTBEHHBIX
KyIbTYp», TepOapuu W KOJJIEKIMH PpACTEHHUH ¢ S>KUBOTHBIX, MPUHAANEKAIIME K Pa3sHBIM
9KOJIOTHYECKUM TpymmaM OfHoro Buja, KpacHas kamra Poccuiickoit denepamnmu, M300paeHHS
OXpaHsSIeMbIX BUJIOB PACTEHUHN U )KUBOTHBIX.



IUTAHUPYEMBIE PE3VJIBTATbBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOTMHW HA
BA30BOM YPOBHE CPEJIHEI'O OBIIIET'O ObPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBiIuMBalOTCA TpeOOBaHUS K pe3ylbTaTaM OCBOCHHSA
00y4aroImUMUCS TIPOTPaMM CpPEIHEro OO0Iero oOpa3oBaHMSA: JUMYHOCTHBIM, METANpPEAMETHBIM H
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B crpykType AMYHOCTHBIX pE3ylbTaTOB OCBOEHUs Tmpeamera «buonorus» BblIEICHBI
CJIETYIOININE COCTABJISAIONINE: OCO3HAHNE 00YJAIONTUMUCS POCCUNUCKON TPaKIaHCKON UACHTUIHOCTH
— FOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEIbHOCTH U CaMOOTPEEICHUI0, HAIMYUE MOTHUBAIUHU K
00y4YeHHUI0 OMOJIOTHH, IEJICHAIIPABIICHHOE Pa3BUTUE BHYTPEHHUX YOCKICHHI JIMYHOCTH HA OCHOBE
KJTFOUYEBBIX IIECHHOCTEH W UCTOPUUYECKUX TPAJAMIIMN Pa3BUTHS OMOJOTHUUECKOTO 3HAHUS, TOTOBHOCTH
U CIOCOOHOCTh OOY4YaIOIIUXCS PYKOBOJICTBOBATHCS B CBOGH JEATEIBHOCTH IIEHHOCTHO-
CMBICJIOBBIMH  YCTAaHOBKAMH, TPUCYIIMMHU CHUCTEME OHOJIOTHYECKOTO OOpa3oBaHMs, HaIMYNC
9KOJIOTUYECKOTO MPAaBOCO3HAHMSI, CTIOCOOHOCTH CTABUTh LIEITH U CTPOUTH KU3HCHHBIC TIJIaHBI.

JImyHOCTHBIE pE3yNbTaThl OCBOEHUA npenmera «buonorus» HOCTUrarOTCS B E€IUHCTBE
y4eOHOW M BOCIUTATEIBHOW IEATETHOCTH B COOTBETCTBHH C TPAJUIMOHHBIMU POCCUHUCKHUMHU
COLIMOKYIbTYPHBIMH, HUCTOPHUYECKHMMU M JIyXOBHO-HPABCTBEHHBIMH I[€HHOCTSMHU, MPUHSATHIMU B
oOmiecTBe MpaBWIAMH W HOPMaMHd TIOBEIEHUS M CIIOCOOCTBYIOT IIpOIlecCaM CaMOIIO3HAHUS,
CaMOBOCITUTAHUS M CaMOPA3BUTHSA, PA3BUTHS BHYTPEHHEH IMO3HMIIMH JIMYHOCTH, IMATPUOTH3MA,
YBOKEHUS K 3aKOHY W MPABOMOPSAKY, YEIOBEKY TpyAda U CTaplIieMy MOKOJEHHUIO, B3aUMHOTO
YBaKCHHS, OEPESIKHOTO OTHOIICHUS K KYJIBTYPHOMY HACIICIUIO U TPAIUIIUSAM MHOTOHAIIMOHAIBHOTO
Hapopa Poccuiickoit denepanyiv, IpuUpoJIie U OKPYKaIoIIe cpee.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS y4eOHOro mpeameTa «buoNorus» IOMKHBI OTpakaTh
TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIUEN TNYHOCTH, CUCTEMOI [IEHHOCTHBIX OPHEHTALUN, TO3UTUBHBIX BHYTPECHHUX YOEKICHUA,
COOTBETCTBYIOIIUX TPATUIIUOHHBIM IIEHHOCTSIM POCCUICKOTO OOIIECTBA, PACIIUPEHUE KUZHEHHOTO
OTIBITA W OTBITA JIEATEIIBHOCTH B MPOIIECCE pean3allii OCHOBHBIX HAIPaBJICHUN BOCITUTATEIHHOU
JeSITCIIbHOCTH, B TOM YHCIIC B YaCTH:

1) rpaaaHCKOro BOCIIUTAHUS:

chOPpMUPOBAHHOCTh  TPAXKMAHCKOM  TO3WIMKM  OOy4aromerocss Kak aKTHBHOTO |
OTBETCTBEHHOTO YJIEHa POCCHICKOTO OOIIECTBA;

OCO3HAaHUE CBOUX KOHCTHUTYIIMOHHBIX TIpaB U OOsS3aHHOCTEHW, YBa)XKEHHE 3aKOHAa U
MIPaBOIOPSIIKA;

TOTOBHOCTh K COBMECTHON TBOPYECKOH AESITENLHOCTH MPHU CO3TAHHU YYEOHBIX MPOEKTOB,
pelieHun y4eOHBIX U TT03HABATENIBHBIX 33124, BHITTOJIHEHUH OUOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH OTPEAEIATH COOCTBEHHYIO MO3UIIMIO IO OTHOIICHHIO K SBICHUSM COBPEMEHHOM
JKA3HHU U OOBACHATH €6;

YMEHHE YYUTHIBATh B CBOMX JIEUCTBHIX HEOOXOAUMOCTh KOHCTPYKTUBHOT'O B3aUMOICHCTBUSA
TOJeH ¢ pa3HbIMH YOCKICHUSIMH, KYJIbTYPHBIMHU IICHHOCTSIMU M COITUAIBHBIM MOJOXKECHHUEM;

FOTOBHOCTh K COTPYAHHYECTBY B TPOLIECCE COBMECTHOTO BBHITIOJIHEHHSI Yy4€OHBIX,
MMO3HABATEJIBHBIX U UCCJICIOBATEIBLCKUX 3a/1a4, YBAKUTEIBHOTO OTHOIICHHUS K MHCHHIO OTITTOHCHTOB
pH 00CYKIEHUU CIIOPHBIX BOIIPOCOB OMOJIOTHYECKOTO COIePIKAHUS;

TOTOBHOCTbH K TYMaHUTApPHOW U BOJIOHTEPCKOU JEATETLHOCTH;



2) NaTPMOTHYECKOIr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh POCCUUCKOW TPakKIAaHCKOW HACHTUYHOCTH, MATPUOTHU3MA, YBAXKEHUS K
CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH Iiepes PoIMHOM, TOPAOCTH 3a CBOM Kpal, cBoro Poguny,
CBOMH SI3BIK U KYJBTYPY, IPOILUIOE U HACTOSIIIEe MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHUE K MPUPOJHOMY HACIEIUIO U MaMSITHUKAM MPUPOJIBI, TOCTHKCHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

CIIOCOOHOCTH OIIEHMBAThH BKIIAJ] POCCUICKUX YUEHBIX B CTAHOBIICHHUE U Pa3BUTHE OUOJIOTHH,
MOHUMAHUSA 3HAYCHHA OWOJOTMM B TO3HAHWU 3aKOHOB TPUPONBI, B JKM3HU 4YEJIOBEKA U
COBPEMEHHOT0 00IIIeCTBa;

uaenHas yoexx1€HHOCTh, TOTOBHOCTD K CIIY>KeHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTD 32
ero cynp0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMA:

OCO3HAHUE AYXOBHBIX [IEHHOCTEW POCCHIICKOr0 HApO/a;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TIOBEJICHUS;

CIIOCOOHOCTH OIICHMBATH CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICH Ha
MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYHUBOTO OYAYIIEro;

OTBETCTBEHHOE OTHOILIEHHWE K CBOMM POJUTENISIM, CO3/IaHUI0 CEMbU Ha OCHOBE OCO3HAHHOTO
NPUHSTUS HEHHOCTEN CEMEMHOM )KU3HU B COOTBETCTBUU C TpaAuLMAMU HapoaoB Poccuu;

4) 3cTeTH4eCKOro BOCIIUTAHUS:

ACTETUYECKOE OTHOILICHHWE K MHpPY, BKJIIOYAs SCTETUKY ObITAa, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOLIECTBEHHBIX OTHOILICHHUIA;

MMOHUMAaHKE SMOIIMOHAIIBHOTO BO3ACHCTBUS AKUBOM MPUPOIBI U €€ IEHHOCTH;

TOTOBHOCTh K CaMOBBIPQKEHHUIO B pPa3HBIX BUJAX HCKYCCTBA, CTPEMJICHUE TMPOSBISATH
KayecTBa TBOPYECKOU JIMYHOCTH;

5) ¢pusznuyeckoro Bocnuranusi, GOpMHUPOBAHHUS KYJIbTYPbI 310POBbSI H 3MOIMOHATBHOIO
Os1aronmoJsry4usi:

MOHMMAaHUE W peaju3alus 3J0pOBOro M 0e30macHOro odpasa >KM3HMU (310pOBOE MHUTAHUE,
COOJIOICHHE TUTHEHWYECKUX TMPaBHII U HOPM, COAIAHCUPOBAHHBIN PEXHUM 3aHATHA U OTIbIXA,
perynsapHas pu3ndeckasi akTUBHOCTB), OEpexKHOr0, OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIICHUS
K COOCTBEHHOMY (DM3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

MMOHMMAaHHE TICHHOCTH MPABIII HHIUBUIYATHHOTO M KOJJIEKTUBHOTO OE€30ITaCHOTO TTOBEICHHUS
B CUTyalUsIX, YIPOKAOIIKX 310POBbIO U )KU3HU JIFOJECH;

OCO3HAHHE TIOCNEACTBUA W HEMpPUATHS BPEAHBIX MPHUBBIUCK (YIMOTPEOJICHHUS aTKOTOJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOr0o BOCIMTAHMS:

TOTOBHOCTH K TPYAY, OCO3HAHUE IICHHOCTH MacTepPCTBa, TPYAOTIO0HE;

TOTOBHOCTh K AKTHBHOM JIEITEIILHOCTH TEXHOJOTUYECKOW U COILMAJIILHOW HAINPaBICHHOCTH,
CIIOCOOHOCTH MHUIIMUPOBATD, TUTAHUPOBATH U CAMOCTOSTEIHHO BBIMOIHITH TAKYIO AESTEIbHOCTD;

WHTEpeC K pa3nyHbiM chepam TpodeCCHOHATBHONW IEesATEIBHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOp OyyIieH nmpodeccuu U peaan30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHHI0O M CaMOOOpA30BAHUIO HA MPOTSIKCHUH BCEH
KU3HU,

7) IKOJIOTHYECKOr0 BOCTIMTAHUS:

9KOJIOTHYECKH IIeTIeco00pa3HOe OTHOIIEHUE K MPUPOJE KaK MCTOYHHMKY JKU3HU Ha 3emiie,
OCHOBE €€ CYyIIIECTBOBAHHS;



MOBBIIIEHUE YPOBHS HKOJOTHUECKOM KyJIbTYphl: NPUOOpETEHHE ONbITa IUIAHUPOBAHUS
MOCTYIIKOB M OIICHKH WX BO3MOJKHBIX ITOCIIEACTBUHN JIJISl OKPY>KAIOLIEH CPEIbI;

OCO3HaHUeE T1100aJIbHOr0 XapaKTepa SKOJOrHUECKHUX Mpo0ieM U IMMyTel UX perieHus;

CHOCOOHOCTH MCIIOJIb30BaTh MPHOOpETaeMble IPU N3YUYECHUH OMOJIOTMU 3HAHUS M YMEHHS MIPH
pemeHnn Tmpo0iIeM, CBA3aHHBIX C PAalMOHAIBHBIM TMPHPOIOIOIF30BaHUEM (COOIIOICHNE TPaBUI
MOBE/ICHUS B MPUPOJIE, HATIPABICHHBIX HA COXPAHEHHUE PABHOBECHS B 9KOCHUCTEMAaX, OXpaHy BHUJIOB,
IKOCcUCTeM, Ouochepsr);

AKTUBHOE HEMPUATUE JECUCTBUIN, IPUHOCAIINX BPE OKPYKaAOIIEH IPUPOTHOMN Cpesie, yMEHUE
MIPOTHO3UPOBATh HEOJIArOMPUATHBIE IKOJOTHYECKHE MOCIEICTBUS MPEANPUHUMAEMBIX ACHCTBUN U
NPeJOTBpAIIATh UX;

HaJIM4Yue PAa3BUTOTO OSKOJOTHYECKOTO MBIIUICHHS, SKOJOTHYECKOW KYJIbTYpbI, OIbITa
JESITeTbHOCTH ~ SKOJIOTMYECKONM  HANpaBIIEHHOCTH, YMEHHMS  pYKOBOJCTBOBATHCS HMH B
M03HABATENbHON, KOMMYHHKATHBHOM M COLMAJIbHON TMpPAaKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTUYECKON JAESITETbHOCTH IKOJIOTUYECKOM HAIIPaBICHHOCTH;

8) HeHHOCTH HAYYHOr0 MO3HAHHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAayKl M OOLIECTBEHHOM MPAaKTHUKH, OCHOBAaHHOTO Ha JUajore KylIbTyp, CHOCOOCTBYIOLIETO
OCO3HAHMIO CBOETO MECTA B MOJHUKYIHTYPHOM MHUPE;

COBEPILICHCTBOBAHKE SI3BIKOBOM M YHTATENLCKOW KYJIBTYpPBl KaK CPEJCTBAa B3aMMOJICHCTBHSA
MEX]y JIIOJIbMU U TO3HAHUS MHPAa;

MOHMMaHKWe crenuupuKd OMOJOTMHM Kak HayKd, OCO3HaHHs €€ ponmu B (OPMHPOBAHUHU
palMOHATILHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUH IEJIOCTHOIO MPEACTABICHUS 00 OKpY)KaroleM
MHpE KaK O €JUHCTBE MPUPO/IbI, YeJIOBEKa U 00IIEeCTBA, B TO3HAHUU MPUPOAHBIX 3aKOHOMEPHOCTEH
Y pelIeHUH MPO0IJIeM COXpaHEeHHUsI IPUPOIHOTO PAaBHOBECHS;

yOEeKAEHHOCT, B 3HAYMMOCTH OHOJIOTHUHU [IJIsi COBPEMEHHOM LMBUIM3ALUU: oOecreyeHus
HOBOTO YpPOBHSI Pa3BUTHS MEIULMHBI, CO3/JaHUE MEPCHEKTUBHBIX OMOTEXHOJOTWH, CIIOCOOHBIX
pemaTh pecypcHble MPOOIEMbl Pa3BUTHS YeJIOBEYECTBA, MOMCKA IMyTEH BBIXOJA W3 TII0OATBHBIX
9KOJIOTHUECKUX MpodiieM M oOecreueHus mepexoja K yCTOWYMBOMY Pa3BUTHIO, PallMOHAILHOMY
MCTIOJIb30BAHUIO TIPUPOIHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HHU;

3aMHTEPECOBAHHOCTh B MOJIYYEHUU OHMOJOTMYECKHX 3HAHUW B IIENSAX TMOBBIIMICHUS OOIIei
KYJIbTYpbl, €CTECTBEHHO-HAyYHOH TIpPaMOTHOCTH, KaK COCTaBHOM YacTH (DyHKIHOHAIBHOU
IpaMOTHOCTH O0ydarouuxcs, popMupyemMoi pu U3y4eHnn ONOJIOTHH;

MOHMMAHHUE CYIIHOCTH METOJOB TIO3HAHMS, HCIOJIb3YeMbIX B €CTECTBEHHBIX HayKax,
CIOCOOHOCTH HCIIOJIb30BaTh IOJIydaeMble 3HAHMA JUIs aHalu3a W OOBSICHEHUS SBICHUH
OKpY)KAaIOMIeT0 MHpa W MPOUCXOIAIIMX B HEM WM3MEHEHHWH, yMEHHE JelaTh O0OOCHOBaHHBIC
3aKJIIOYEHHS Ha OCHOBE HAyuyHbIX (aKTOB U HMEIOIIUMXCS JAaHHBIX C LEJIbI0 MOMy4YeHHS
JOCTOBEPHBIX BBIBOJIOB,;

CIIOCOOHOCTH CAMOCTOSITENTFHO MCIIOIB30BaTh OMOJIOTHYECKHE 3HAHUS JIJISl pEIIeHHUs Tpo0iIeM
B peaJIbHbIX )KU3HEHHBIX CUTYaIUX;

OCO3HAHHME IIEHHOCTU HAYYHOH AESITEeIbHOCTH, TOTOBHOCTH OCYIIECTBISATH MPOCKTHYIO WU
HCCJIeI0OBATENIbCKYIO ACSITEIbHOCTh NHAUBUYaIbHO U B TPYIIIIE;

TOTOBHOCTb W CHOCOOHOCTh K HENpPEpPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
aKTUBHOMY TIOJYYCHHIO HOBBIX 3HaHUM 1O OHOJOTMM B COOTBETCTBHHM C IKM3HCHHBIMHU
MOTPEOHOCTSAMH.



METAIIPEJMETHBIE PE3YJIBTATbBI

MertamnpeaMeTHbIE pPe3yJbTaThl OCBOEHUS YydeOHOro mnpenMera «buosorus» BKIIIOYAIOT:
3HauMMble 11 (OPMHPOBAHMS  MHUPOBO33PEHHUS  OOy4aromMXCs — MEXAUCLUIUIMHAPHBIC
(MexnpeaMeTHbIC) O0IICHAYYHbBIE TIOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHON KapTUHBI MUpa U
crnenu(puKy METOJOB MO3HAHUSA, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTrus,
SBJICHHE, MTPOLIECC, CUCTEMA, HAYUHBIN (DaKT, IPUHIIHIL, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeIOBaHNE, HAOJIOJCHUE, W3MEPEHHE, SKCIEPUMEHT W JIPYTuX), YHHBEpCAJIbHBIE y4deOHBIC

NENUCTBUSA (To3HaBaTeNnbHBIE, KOMMYHUKATUBHbBIE,  PETYIATHUBHBIE), o0ecrneynBaromye
¢dbopmupoBanre (GyHKIHOHATHHOH T'PAMOTHOCTH M COLMAIBHOW KOMIIETCHIIMH OOYJaroIIuXxcs,
CIIOCOOHOCTH o0yyaroumxcs UCIOJIb30BaTh OCBOCHHBIC MEXIUCITUTITNHAPHBIC,

MHUpPOBO33PDEHUYECKHE 3HaHMA M YHHMBEpCaJbHble YueOHblE JACHCTBUS B I03HABaTEIbHOH U
COLIMAJIbHOMN ITPAKTHKE.

MertamnpeaMeTHbIE pPe3yJabTaThl OCBOCHHsI HIPOTrpaMMbl CPEAHEro oOLEero o0pa3oBaHUS
JOJIKHBI OTPAKaTh!

OByageHne yHMBepCAJIbHBIMH YU4eOHBIMH NI03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBble JJOrHYecKHe JeCTBHUS:

CaMOCTOSATENIbHO (OPMYJIHMPOBATh U aKTyaJM3UpOBaTh MpoOsieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

HCIOJIb30BaTh MPU OCBOEHUM 3HAHWH NMPHUEMBI JIOTUYECKOTO MBIIIJICHUs (aHaJIM3a, CUHTE3a,
cpaBHEeHUs, Kiaccu(ukanuu, o0O0O0OIIEeHUs), pPACKPHIBATH CMBICI OHMOJIOTMYECKUX IMOHATHH
(BBIOENSTH UX XapaKTepHbIe MPU3HAKH, YCTAaHABINBATh CBSI3U C IPYTUMHU IMOHATUSIMU);

ONpeNeNIATh LeIH JESTEIbHOCTH, 3a/aBas IapaMeTpbl U KPUTEPUH HX JOCTHXKEHMS,
COOTHOCHTB PE3YJIbTAThI I€ATEIbHOCTHU C [IOCTABICHHBIMU LIEJISIMU;

UCIIOJIb30BaTh OWOJIOTUYECKUE TIOHATHS Ui OOBACHEHUS (AKTOB U SBJIECHUH KUBOU
HIPUPOIBI;

CTPOUTDH JIOTUUECKUE PACCYXKIEHUsI (MHAYKTUBHBIE, 1€yKTUBHbBIC, 110 AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH U INPOTHBOPEUUS B PACCMATPUBAEMBIX SIBICHUSX, (OPMYIUPOBATH BHIBOJBI U
3aKJIIOYEHHS;

MPUMEHSTh CXEMHO-MOJIEIbHBIE CpPEACTBA Ul IPEJCTaBICHUs CYLIECTBEHHBIX CBSI3€d U
OTHOLIEHUH B H3Yy4aeMbIX OHMOIOTMYECKMX OOBEKTaX, a TaKKe MPOTUBOPEUMH pa3HOro poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHOOPMAIIMOHHBIX HCTOYHHUKAX;

pa3pabatbIBaTh IJIaH pEICHUs MPOOJIEeMbl C YUETOM aHAIM3a UMEIOLIUXCS MaTepUaIbHbIX U
HeMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESITEIBHOCTb, OLEHUBaTb COOTBETCTBHE pE3YJIHTATOB LEISIM,
OLIEHUBATh PUCKH MOCIIEICTBUI NeATEIbHOCTH;

KOOP/JMHUPOBaTb M BBINOJHATH pabOTy B YCIOBUSIX pEAJIbHOTO, BHUPTYAJIBHOTO H
KOMOMHHPOBAHHOT'O B3aUMOJICHCTBUS;

pa3BUBaTh KPEaTUBHOE MBIIUICHUE PU PEIIEHUH KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIIEI0BATEIBLCKHE Al CTBHSA:

BJIaIETh HAaBbIKAMU Y4e€OHO-HUCCJIEI0BAaTENbCKOM U MPOEKTHOW MAESITEIbHOCTH, HABBIKAMU
paspeleHus MpoojieM, CIIOCOOHOCTBIO U TOTOBHOCTBIO K CAaMOCTOSITEIBHOMY IOMCKY METO/0B
pelIeHNs IPaKTUUECKUX 33]a4, IPUMEHEHUIO Pa3IMYHbIX METOI0B IO3HAHNUS;

WCIIOJIb30BaTh pa3JIMYHble BUABl JESITEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHMS, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHMIO B Y4YeOHBIX CHUTyallUsX, B TOM 4YHCIE HpU
CO3JIaHUH YYEOHBIX M COIMATBHBIX IPOECKTOB;



(¢hopMUpOBaTh HAYYHBIA TUIl MBIIUICHUS, BJIAJETh HAYYHOW TEPMHUHOJIOTHEH, KIFOYEBBIMU
TOHSITHSIMA U METOJIAMU;

CTaBUTb U (OPMYIUPOBATH COOCTBEHHbIE 3aJayl B OOpa30BATENbHOM [EATEIHHOCTH U
KU3HEHHBIX CUTYAIIHSIX;

BBISIBJISTH TPUYMHHO-CJICICTBCHHBIC CBSI3U W aKTyaJU3UPOBATh 3a]1a9y, BBIIBUTATh THIIOTE3Y
e€ peleHus, HaXOIUTh aPTYMEHTHI IJIsl J0Ka3aTeIbCTBA CBOUX YTBEPKICHUIL, 3a/1aBaTh MapaMeTphl
U KPUTEPUU PEICHUS;

aHAJM3UPOBATh TONYUYCHHBIE B XOJE PEHICHUS 33a[a4d Pe3yJIbTaThl, KpUTHYCCKH OLEHHBAThH
UX IOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYAIIHSIM, OIICHHUBATh MPUOOPETEHHBIH OIBIT;

OCYIIECTBIIATh LieJ€HANpPaBICHHBI IMOUCK TMepeHoca CPEeICTB M CIOCOOOB JEWUCTBUS B
npoeccuOHANBHYIO CPeny;

yMETh  TEPEHOCUTh 3HAHUS B  [IO3HABATEIBHYID M  NPAKTUYECKYI0  00IacTH
KHU3HEICATEIbHOCTH,

YMETb UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeH;

BBIBUTATh HOBBIC HJCH, Mpeajaratb OPUTHHAIBHBIC TIOAXOJBl M PEIICHUS, CTAaBHTh
MpoOGJIeMBI U 3a/1a4H, TOMYCKAIOIUE allbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nndopmanueii:

OPUEHTHUPOBATHCA B PA3TUYHBIX HCTOYHHMKAX WH(POpMaIuu (TEKCTe y4eOHOro mocoous,
HAyYHO-TIOMYJISIPHON JHTEepaType, OMONOTHUECKHX CIOBAapSAX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax nmaHHBIX, B VIHTepHETE), aHATM3UPOBATh HWHPOPMALMUIO PA3IUYHBIX BHIOB U (HOpPM
Mpe/ICTaBICHUS, KPUTUUYECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HENIPOTUBOPEUYUBOCTD;

dbopMynupoBaTh 3amMpochkl W MPHUMEHSTHh pPA3IMYHBIE METOABl MPU TOUCKE U OTOOpe
Ouosorndeckoi HHPOpMaIUU, HEOOXOUMOH JIJISl BBITOJIHCHUS yU4eOHBIX 3a/1a4;

MpUOOpPETaTh OMBIT HCHOJB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHUH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIIOJIH30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh ONTHUMANbHYIO (opMy TpeAcTaBiIeHHS OHWOJIIOTHYECKOM
uHpopmanuu (cxeMsbl, rpaduKu, TuarpaMmsbl, TaOIUIBI, PUCYHKHU U IPYTOe);

WCIIONIb30BaTh HAy4YHBIM SI3BIK B KadecTBE CpencTBa Mpu pabore ¢ OUOIOrHYeCcKOi
uHpopMalvel: MPUMEHATh XUMHYECKHe, (U3MYECKHe W MaTeMaTUYeCKHUEe 3HAKU U CHMBOJIBL,
dbopMynbl, a0OpeBHATYypy, HOMEHKIATypy, HCIOIB30BaTh U MPEoOpPa3OBBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPEJICTBA HATIISTHOCTH;

BIQJICTh HAaBBIKAMU pAclO3HaBaHWs M 3alIUThl  HHpOpManuu, HWHPpOPMALIMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBi1aieHNe YHMBEPCAJIbHBIMH KOMMYHHKATHBHBIMH 1€ CTBUSIMM:

1) obmenue:

OCYIIECTBISITh KOMMYHHKAITMH BO BCeX cpepax >KM3HHU, AKTUBHO YyU4aCTBOBAThH B TUAJIOTE WU
JMICKYCCHH TIO CYIIIECTBY 00CYX/T1aeMoii TeMBbI (YMEHHE 33aJ1aBaTh BOIPOCHI, BRICKA3bIBATH CYXICHUS
OTHOCHUTENILHO BBIMOJTHEHUS MpeajaraeMoil 3ajlayd, y4UThIBaTb HHTEPECHl M COTJIACOBAHHOCTh
MO3UIMN IPYTHX YYACTHUKOB JUAJIOTA WK TUCKYCCHUH);

pacno3HaBaTh HeBepOaJbHbIE CPEJICTBA OOIIECHHUS, TOHUMATh 3HAYEHHUE COLMAIbHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHHS KOH(MDIUKTHBIX CHTYaIlMil, YMETh CMsTr4aTh KOH(DJIMKTHI U BECTU
MIEPErOBOPHI;

BIQJICTh PA3IMYHBIMU CIOCO0AMU OOILIECHUS U B3aWMOJEWUCTBHUSA, MOHUMATh HAMEPEHHUS
IPYTUX JIOJEH, TPOSBIATh YBAKUTENBHOE OTHOILICHHE K COOECeTHHUKY U B KOPPEKTHOU (opme
(bopMyIHpPOBaTH CBOU BO3PAKCHUS;



Pa3BEPHYTO U JOTMYHO U3J1araTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SI3BIKOBBIX CPE/ICTB.

2) COBMECTHAsI 1eSITeJIbHOCTh:

IIOHUMaTh U HCIOJIb30BaTh MPEUMYILECTBA KOMAHAHOM M WHIMBUAYAJIBHOW pPalOOTHI NpH
peleHnn OMOJIOrMYecKo mpobaemMbl, 0OOCHOBBIBATH HEOOXOIUMOCTh NMPUMEHEHUS TPYIIOBBIX
(dbopM B3aMMOICHCTBUS MPH PEIICHUH YI4eOHOH 3a1a4H;

BbIOMpPATh TEMAaTHKy WU METOJbl COBMECTHBIX IEHCTBHH ¢ Y4€TOM OOIIMX HHTEPECOB U
BO3MOKHOCTEH Ka)K/10T0 WiIeHa KOJUIEKTHBA,;

MPUHUMATD [IeJI COBMECTHOH JESITeTbHOCTH, OPTaHU30BBIBATH U KOOPAHHUPOBATH ACHCTBUS
no e€¢ JOCTM)KEHHUIO: COCTaBNIATh IJIaH JIEHCTBMUH, pPACHpPENeNATh POIU C Y4ETOM MHEHHUH
YYaCTHUKOB, 00CYKIaTh pe3yIbTaThl COBMECTHON pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIA/a M KaXKIOI0 YYaCTHUKA KOMaH/bl B OOIIMI pe3ynbTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

npeuiaraTb HOBBIE TPOEKTHI, OIICHWBATh HJIEH C TO3WIMU HOBU3HBI, OPUTHHAIBHOCTH,
MIPAKTUYECKON 3HAUUMOCTH;

OCYILECTBISATh O3UTUBHOE CTPATETUYECKOE TIOBEJICHUE B PA3IMYHBIX CUTYAIUsIX, IPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, OBITh MHUIIMATHBHBIM.

OnJaieHNe YHUBEPCAJIBHBIMH PeryISTUHBHBIMH el CTBHSIMU:

1) camoopranmu3zanusi:

MCTIOJIH30BaTh OMOJIOTUYECKHE 3HAHUS JJIS1 BBISIBJICHHS MTPOOJIEM M MX PEIICHHS B )KU3HEHHBIX
U y4eOHBIX CUTYaIUSX;

BHIOMPATh Ha OCHOBE OMOJOTMYECKUX 3HAHWU IIETIEBBIC M CMBICIOBBIC YCTAHOBKHA B CBOUX
JIEMCTBUAX M TMOCTYNKax I0 OTHOUIEHHIO K JKMBOH NpUpPOJAE, CBOEMY 3I0POBBIO M 370POBBIO
OKpY’KaloIluX;

CaMOCTOSITEIIbHO OCYIIECTBIISITh TI03HABATEIBFHYIO JESTEIFHOCTh, BBISBISATH MPOOIIEMBI,
CTaBUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 3a7jaul B 00pa30BaTEIbHON NESITEIbHOCTH U KU3HEHHBIX
CUTYyalLUsX;

CaMOCTOSITENIFHO COCTaBJIATh IUIAH pEHICHUs] MPOOJIeMbl C y4ETOM HMMEIOLINXCS PECYpPCOB,
COOCTBEHHBIX BO3MO>KHOCTEH U IIPEINOYTEHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

paciupATh paMK1 y4eOHOI0 IpeiMeTa Ha OCHOBE JIMUHBIX NTPEIOYTEHHUN;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 32 PELICHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

croco0CTBOBaTh (POPMHUPOBAHUIO U TIPOSBICHUIO IIMPOKOW SPYIUIIMKA B Pa3HBIX 00JIaCTsIX
3HaHUi, MOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIBTYPHBIH YPOBEHD.

2) CAMOKOHTPOJIb:

JlaBaTh OLIEHKY HOBBIM CHUTYyallUsiM, BHOCUTb KOPPEKTHUBBI B JAEATEIbHOCTb, OLIEHUBATbH
COOTBETCTBHUE PE3yIbTATOB LIEIISIM;

BJIaJIETh HABBIKAMH TTO3HABATENHHON pedIeKCHH KaK OCO3HAHHWS COBEPIIAEMBIX TEHCTBUI H
MBICIHMTEIbHBIX MPOLECCOB, UX PE3YIbTaTOB U OCHOBaHMM, UCIOIB30BATh MPUEMBI peduieKCuu s
OLIEHKU CHTYalluH, BEIOOpA BEPHOTO PEILCHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO ITPUHUMATh PELICHUS 10 UX CHU)KEHUIO;

NPUHUMATh MOTUBBI U apI'YMEHTHI JPYTUX MPU aHAIU3€E PE3YJIbTaTOB EATEIbHOCTH;

3) npuHsATHE cedsl U IPYTHX:

IIPUHUMATH ce0sl, HOHUMasi CBOM HEJOCTATKU U JOCTOMHCTBA;

MPUHUMATh MOTUBBI U apT'YMEHTHI JPYTUX MPHU aHAJIN3€E PE3YJIbTaTOB ACSTEIbHOCTH;

MIPU3HABATH CBOE MPABO U MPABO APYTUX Ha OMINOKH;



INPEAMETHBIE PE3YJIbTATBI

[IpenmetHbie pe3ynbrarhl ocBoeHust nporpammbl COO mo Ouonoruu Ha 6a30BOM YpOBHE
BKJIIOUAIOT cHernuduueckre s ydyeOHoro mpeamera «buonorus» HaydHble 3HAHMS, YMEHUS U
CHOCOOBI JICWCTBHIM MO OCBOCHMIO, HMHTEPIPETAlMd W TNPeoOpa3OBaHUIO 3HAHUM, BUJIBI
NESTENBHOCTH IO TMOJTYYEHHI0O HOBOTO 3HAHHMS M MPUMEHEHHUIO 3HAHMNM B PA3IMYHBIX Y4EOHBIX
CUTYaIUsX, a TAKXKE B PEalbHBIX KM3HEHHBIX CUTYaIUAX, CBSI3aHHBIX ¢ Omonorueid. B mporpamme
IIpEIMETHBIE PE3YIbTaThl IPEACTaBIEHBI 110 TOJaM O0yUYEHHUS.

[IpeameTHBIE pe3ynbTaThl OCBOEHUs y4ueOHOTOo mpeamera «buonorus» ¢ 10 Knacce MOTKHBI
OTpaXkaTh:

c(OpPMHUPOBAHHOCTh 3HAHUH O MECT€ M pOJIM OUOJIOTMHM B CHCTEME HAy4yHOTO 3HAHUS
€CTECTBEHHbIX HayK, B ()OPMHUPOBAHHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOM KapTHUHBI MHpa U
HAyYHOTO MMPOBO33PEHHS, O BKJIAJE POCCHICKHX M 3apyOE)KHBIX YUEHBIX-OMOJIOTOB B pPa3BUTHE
Ouooruu, PyHKIMOHATBLHOM IPaMOTHOCTH YEJIOBEKA JJIsl PELICHUS )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKPBIBATh COJACpXKaHHE OMOJIOTMUYECKHX TEPMUHOB W TOHSATUMN: XKHU3HBb, KIETKa,
opranmsM, MeTabom3M (0OOMEH BEIECTB W MPEBpAIICHUE YHEPTrUH), TOMEOCTa3 (CaMOPETYIISIHNS),
YpPOBHEBasi  OpraHM3alusi  JKUBBIX  CHCTEM, CaMOBOCIIpOU3BEIeHHE  (PEenpOaAyKLHs),
HACJIEICTBEHHOCTh, N3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHE u3Jararb OWOJIOTMYECKHe Teopuu (KJIEeTOYHas, XPOMOCOMHas, MYyTallMOHHas,
LIEHTpaJbHasl JOorMa MOJEKYIsipHOW Owomorum), 3akoHbl (I. Mennens, T. Moprana, H. .
BaBuinoBa) u ydeHust (0 LEHTpax MHOrooOpasusi U MPOMCXOKIEHUS KyJIbTypHbIX pactenuid H. W.
BasuioBa), onpenenstb rpaHUIlbl UX MPUMEHUMOCTH K )KUBBIM CHCTEMAaM;

yMEHHE BIAJeTh METOJAAMH HAay4YHOTO TO3HAHHsS B OMONOTHH: HAONIOJCHHE W OMHCAHUE
KHUBBIX CHCTE€M, TIPOIIECCOB M SBJICHUH, OpraHu3alys W TpPOBEIEHHE OHOJIOTHMYECKOTrO
SKCIIEPUMEHTA, BBIJBMKEHHE TUIIOTE3bl, BBISIBICHUE 3aBHUCHUMOCTH MEXAY HCCIEIyeMbIMU
BEJTMYMHAMU, OOBSICHEHHE TMOTYYCHHBIX PE3ybTaTOB, UCIIONIb30BAHHBIX HAYYHBIX MMOHATHIH, TeOpUit
1 3aKOHOB, YMEHHE JI€J1aTh BHIBOJIbI HA OCHOBAHUH IIOJyUYEHHBIX PE3yJIbTaTOB;

YMEHHUE BBIJENATh CYIIECTBEHHbIC IPU3HAKH BHUPYCOB, KJIETOK IMPOKApUOT U 3YKapHOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH MPOILIECCOB: OOMEHa BELIECTB U
MIPEBpALLEHUS] PHEPIMM B KIETKE, (DOTOCHHTE3a, IUIACTUYECKOr0 M SHEPreTHyeckoro ooOMeHa,
XEMOCHHTE3a, MHTO3a, MEH03a, OIUIOJOTBOPEHUS, Pa3MHOXEHHS, WHAWUBUIYaJbHOIO PpPa3BUTHUSA
opraHusma (OHTOTEHE3);

YMEHHE MPUMEHATh MOJYYEHHbIE 3HAHUSA ISl OOBSICHEHHsS] OMOJIOTMYECKUX IPOLECCOB U
SBJIGHUH, IS TIPUHSATHUS MPAKTUYECKUX PEIIeHUH B MOBCEIHEBHOM >KU3HH C IIEJIbI0 O0ecTieueHus
0€30ITaCHOCTH CBOETO 3/I0POBbS M 3A0POBbSI OKPYKAIOIIUX JIIOJIEH, COONIOCHHSI HOPM T'PaAMOTHOTO
MOBEICHUS B OKpY)KaoIlled NPUPOJHON cpene, MOHMMaHUE HEOOXOAMMOCTH HCIIOJIb30BAHUS
JOCTIDKEHUM ~ COBpeMEHHOW  OuojoruM M OHMOTEXHONOTMH Ui palMoHaIbHOIO
MPUPOIONIOIB30BAHUS;

YyMEHHE pellaTh »JJIEMEHTapHble TEHETHYeCKHe 3aJaud Ha MOHO- U JIUTHOpUAHOE
CKpEIIMBaHKE, CIIETITICHHOE HACJIEI0BAaHUE, COCTABIATh CXEMbl MOHOTMOPUHOTO CKPELIUBAHUS IS
Ipe/icKa3aHus Haclie0BaHUs IPU3HAKOB Y OPTaHNU3MOB;

YMEHHE BBINOIHATH JA0OpaTOpHBIE M TMpaKTUYECKUe padoThl, COOIIOAATh MpaBHia MpU
paboTe ¢ yueOHBIM U J1a00paTOPHBIM 000PYI0OBAHUEM;

YyMEHHE KpPUTHUYECKH OLEHUBaTh WU HWHTEPIPETHPOBATh HH(OPMALNI0 OHOJOTHYECKOTO
COJIep)KaHHUs, BKIIIOYAIOUIYIO TICEBIOHAYYHbIE 3HAaHWS W3 PA3IUYHBIX HCTOYHUKOB (CpeacTBa



MaccoBOi WH(pOpMAIUU, HAYYHO-TIOMYJSPHBIE MaTepHalbl), dTUYECKUE ACIEKThl COBPEMEHHBIX
HCCIIeIOBaHUI B OMOJIOTMH, MEIUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaThb COOCTBEHHBIC TMCBMEHHBIC M YCTHBIE COOOMIeHUs, 0000mas
OMOJIOTUYECKYI0 HH(DOPMAIIHIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO MCTIOIb30BaTh TOHATUHHBIN
anmapar OMOJIOTHH.

[IpenmeTHble pe3ynabTaThl OCBOEHHUS yueOHOro npeamera «buonorus» ¢ 11 knacce nOMKHbI
OTpaXkaTh:

c()OPMHUPOBAHHOCTh 3HAHWH O MECT€ M POJIM OWOJIOTUM B CHCTEME HAy4yHOTO 3HAHUS
€CTeCTBEHHbIX HayK, B (OPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTHUHBI MHUpa U
HAyYHOTO MHPOBO33PEHHsSI, O BKJIAJ€ POCCUUCKHX M 3apyOEKHBIX yUEHBIX-OMOJIOTOB B pPa3BHUTHE
ouosoruu, GyHKIIMOHAIEHOW IPAMOTHOCTH YEJIOBEKA JIJIS PEIICHUS )KU3HCHHBIX 33]1aY,

YMEHHE PacKpbIBaTh COJAEPKaHUE OMOIIOTMYECKUX TEPMHUHOB M TMOHSITHM: BUI, MOMYIISIIHS,
reHo(OH/I, IBOIIIONHS, ABMKYIIHE CUJIBI ((PaKTOPBI) SBOIOIHH, TPUCIIOCOOJICHHOCTh OPraHU3MOB,
BH1000pa30BaHMUE, YKOJIOTHIECKHE (PaKTOPHI, SKOCUCTEMA, MPOAYIICHTHI, KOHCYMEHTHI, PEIYIICHTHI,
LeNU MUTaHUsA, IKOJIOTUYECKasi MupaMuia, OuoreoreHos, ouocdepa;

yMEHHE Uu3JlaraTh Ouolorudeckue Teopun (dBomtonnoHHas Tteopuss Y. JlapBuHa,
CHUHTETHUYECKasi TeOpHs IBOJIOIMHU), 3aKOHBI U 3aKOHOMEPHOCTH (3apoblieBoro cxoacrtea K. M.
bopa, depenoBaHus riaBHBIX HampaBieHuil u mytei sBomtonmu A. H. CeBepiioBa, yueHus o
ouoctepe B. N. Beprackoro), onpenessiTh TpaHULBI UX PUMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BIJIaJIeTh METOJaMH HAay4YHOTrO IMO3HAHUS B OHOJOTMU: HAOIIOACHHE M ONUCAHHE
KHUBBIX CHCTEM, TMPOIECCOB U SBIEHUWI, OpraHu3alnus U TPOBEIeHHE OHOIOTHYECKOro
SKCTIIEPUMEHTA, BBIABMKECHUE TUIIOTE3bl, BBISBICHUE 3aBUCUMOCTH MEXIY HCCIEIyeMbIMU
BEJIMYUHAMU, OOBSICHEHHE MOTYYEHHBIX PE3YJIbTAaTOB, UCIIOJIb30BAHHBIX HAYUHBIX MOHITHIA, TECOPUI
Y 3aKOHOB, YMEHHE JIeJIaTh BHIBOJIBI HA OCHOBAHHUHU MOJYUYEHHBIX Pe3yIbTaTOB;

yYMEHHUE BBIICNATH CYIIECTBEHHBIC MPHU3HAKKH CTPOCHHUS OMOJIOTHYECKUX OOBEKTOB: BHUJIOB,
MOMYJISIIAA, TPOYLIEHTOB, KOHCYMEHTOB, PEIYLIEHTOB, OMOTEe0IIEHO30B U IKOCUCTEM, OCOOEHHOCTH
MPOLIECCOB:  HACTEACTBEHHONM HM3MEHYHMBOCTH, €CTECTBEHHOTO o0TOOpa, BHI000pa3oBaHMUS,
MPUCTIOCOOJIEHHOCTH OPraHU3MOB, ACHCTBUS HKOJIOTMUYECKUX (DaKTOPOB Ha OpraHMU3MBbI, MepeHoca
BEILIECTB M TMOTOKA PHEPrUU B 3KOCHUCTEMAX, AHTPONOTECHHBIX M3MEHEHHUIl B SKOCHUCTEMAaX CBOEU
MECTHOCTH, KPYrOBOPOTa BEUIECTB U OMOT€OXMMHUYECKUX IIUKIIOB B OMochepe;

yMEHHE MPUMEHATh MOJYYEHHbIC 3HAHUSA ISl OOBSICHEHUS OMOJOTMYECKHX MPOILECCOB U
SIBIICHUH, IS TIPUHSATHUS MPAKTUYECKUX PEIICHUN B MOBCETHEBHOW JKU3HH C IIEJIbI0 O0ECTICUeHUs
0€30MacCHOCTH CBOETO 3/J0OPOBBS U 370POBbs OKPYKAIOIIUX JIIO/IEH, COOIOIEHNSI HOPM TPaMOTHOTO
MOBEICHUS B OKpYXKaloIIed NPUPOJHON cpelne, MOHMMAaHUE HEOOXOIMMOCTH HCIHOIB30BaHUS
JOCTHKEHHUN COBPEMEHHON OMOIOTHH IS PAIlHOHATBHOTO IPUPOIOTIOIB30BAHUS;

YMEHHE pellaTh 3JIEMEHTapHble OMOJIOrMYecKHe 3aJadyM, COCTaBIATH CXEMbl IMEepeHOoca
BEIIECTB M SHEPTUHU B IKOCcHCTEeMax (LM MUTAHUsA);

YMEHHE BBITIONHATH JIA0OpATOPHBICE W TPAKTHYECKHUE pPalOTHI, COOOIATh TMpaBWIA TPH
paboTe ¢ yueOHBIM U JIa0OPaTOPHBIM 000PYIOBAHHEM;

YMEHHE KPUTHYECKH OIICHHBATh W HWHTEPIPETUPOBATh HWH(GOPMALUIO OUOIOTHYECKOTO
COJICpKaHUsA, BKJIIOYAIONIYIO TICEBJIOHAYYHBIE 3HAHUS W3 Pa3jIUYHBIX HCTOYHUKOB (CpelcTBa
MaccoBoil MHGOpMAllMK, HAyYHO-TIOMYJISIPHBIE MaTepHalibl), paccMaTpuBaTh TIJI0OaIbHBIC
IKOJIOTHUECKHE MPOOIEMBbl COBPEMEHHOCTH, ()OPMUPOBATH MO OTHOMIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KoauuecTBo yacoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3/iesioB U TeM (uu¢posbIe)
Ne n/m Konrpoabusie | IlpakTnuyeckue
NMporpaMMmblI Bcero o0pa3zoBaTeJibHbIE
padoThI padoTbI
pecypchbl
bubnmunorexa LIOK
1 bronorii kak Hayka 2 05 https://m.edsoo.ru/7f41c292
5 K S 1 but6mmoreka [IOK
VBRI CHETEMBL I 1x Opratisatit https://m.edsoo.ru/7f41c292
3 XUMUYECKUH COCTaB U CTPOCHUE KIICTKU 8 1 bubamorexa LIOK
P https://m.edsoo.ru/7f41c292
4 KuszneaesaTenbHOCTh KIETK 6 bubmmorexa LIOK
HN3H ATCIIBHOCTD TKHU
ASATE https://m.edsoo.ru/7f41c292
5 PasMHOkKEeHHE M MTHAMBUAYAJIBHOE Pa3BUTHE 5 1 bu6mmorexa LIOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
HacnencTBeHHOCTE U H3MEHUYUBOCTD butmmoreka [IOK
6 8 1.5
OpPraHu3MOB https://m.edsoo.ru/7f41c292
7 Cenekust opranu3mMoB. OCHOBBI 3 bubnuorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
8 PesenBHOE Bbe 1 bubmmoreka [JOK
BH BpEMI
P P https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 0 4
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11 KIIACC

KounyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (uudposbIe)
Ne ni/m Konrpoabusie | IlpakTHyeckue
NMPOrpamMMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTbI
pecypcbl
bu6anoreka LIOK
9 1
L JBomonuoHka Grotorns https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHME U pa3BUTHE KU3HU Ha 9 05 bu6nuorexa [IOK
3emuite ' https://m.edsoo.ru/7f41cc74
3 0 5 1 bu6anoreka LIOK
PTAHHSMBL 1 OKpYHATOMAR Cpena https://m.edsoo.ru/7f41cc74
4 Coob 9 bubmuorexa [JOK
000111€CTBA U IKOJIOTUYECKUE CUCTEMBI httos://m.edsoo.ru/7fAlcc74
5 p 5 but6mmoreka [IOK
€3€pBHOE BpeMs
P P https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I1O0 34 0 95

[TPOT'PAMME
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ITOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
No KoauvecTBo yacoB Jara JJIeKTPOHHbBbIE HU(PPOBbIE
Tema Ypoka K()]-[Tpo_m,]-[b[e HpaKanecxne oﬁpasonaTeHLHme
n/n Bcero HU3YyYeHHs
padoTsI padoThbI pecypcbl
bubmuoreka [JOK
1 Buosnorus B cucteme Hayk 1 https://m.edso0.ru/863e6122
https://m.edsoo0.ru/863e632a
MeTo/1bl TO3HAHUS dKUBOU MPUPOJIBI.
[TpakTaeckas padora Ne 1
2 «IZCHOHLC«;OBaHIfe pa3IMYHBIX 1 0.5 bubmorexa LIOK
https://m.edso0.ru/863e6122
METOJIOB MPHU U3YUECHUU
OHOJIOTHYECKUX 00BEKTOBY
3 buoniornueckue cuctemsbl, NpOLECCHI 1 but6mmoreka [IOK
U UX U3YyUYCHUE https://m.edso0.ru/863e6564
4 XHUMHUYECKUM cocTaB KiIeTku. Boaa 1 bub6mmoreka [IOK
U MUHEpaJIbHBIC COJTH https://m.edso0.ru/863e674e
5 benku. CoctaB u cTpoeHue 6eIKoB 1 Bubmmorexa LIOK
https://m.edso0.ru/863e6b72
depMeHThI — OHOJIOTHYECKHE
Katanu3aTopsbl. JJaboparopHas
5 pabota Ne 1 «M3yyeHue 1 05 bubnuotexa [JOK
KaTaJUTHYECKON aKTHBHOCTH ' https://m.eds00.ru/863e6b72
(bepMeHTOB (Ha MPUMEpPe aMUITa3hI
VI KaTanasbl)»
7 VYraesoasl. JIumuasl 1 buommorera [IOK

https://m.edso0.ru/863e6870



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

but6mmoreka [IOK

8 Hylenobie knenotsl. AT® https://m.edso0.ru/863e6d5c
9 HcTopus 1 MeTobl U3y4eHUs bubnuorexa LIOK
kietku. Kinetounas reopus https://m.edso0.ru/863e6e88
10 KineTka kak 1enocTHas KuBas
crucTeMa
CrpoeHnue 3ykapuoTU4eCcKon
kietku. Jlabopartopnas padota Ne 2
«3ydyeHne cTpoeHus KIETOK bu6nuorexa [IOK
11 pacTeHuil, )KUBOTHBIX, TPHOOB U 0.5 https://m.edso0.ru/863e6ff0
OakTepuil Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MHKpOTIpErapaTax u ux
OTIMCAHUEe»

12 OOMEH BeIeCTB MM METa00JIM3M bubmmorexa LIOK
https://m.edso0.ru/863e766¢
bu6moreka [IOK

13 dorocuirres. Xemocuies https://m.edsoo.ru/863e7c98

14 OHepreTHyecKuii oOMeH Bubmmorexa OK
https://m.edsoo.ru/863e7aae

JKu3HeHHBIN UK KIETKHU. Jlenenue
KJIeTKH. Muto3. JlabopaTtopHas
15 pabota Ne 3 «Ha6J‘IIO,HpeHI/Iep MUTO3a B 0.5 buomorexa [IOK
https://m.edsoo.ru/863e7dc4
KJIETKaX KOHYMKa KOpeITKa JyKa Ha
TOTOBBIX MUKPOIIpErapaTax»
16 Buocunres 0enka. Peakiyst Bbu6moreka [JOK
MaTPUYHOTO CHHTE3a https://m.eds00.ru/863e796e
17 Tpancnsius — O6uocuHTes Oenka bubmorexa HOK

https://m.edso0.ru/863e796e



https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
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https://m.edsoo.ru/863e796e

Hexnetounsie hopMbl )KU3HH —

but6mmoreka [IOK

18 BUPYCHI https://m.edso0.ru/863e7540
bu6moreka [IOK
19 DOopMBI Pa3MHOKEHHS OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios but6mmoreka [IOK
https://m.edsoo.ru/863e7f4a
O0pa3oBaHue U Pa3BUTHE MOJIOBBIX
kJeTok. OMI0J0TBOPEHHE.
21 JIaGoparopaas padora Ne 4 0.5 bubnunorexa [IOK
«/3y4eHune CTPOCHUS MOJIOBBIX https://m.edso0.ru/863e81b6
KJICTOK Ha TOTOBBIX
MUKpOTIpenapaTax»
29 NunuBuayansHOE pa3BuTHe but6mmoreka [JOK
OpraHM3MOB https://m.edso0.ru/863e8436
23 ['eneTnka — Hayka o bubnuorexa LIOK
HACJIEACTBEHHOCTH U U3MEHYNBOCTH https://m.edso0.ru/863e86f2
3aKOHOMEPHOCTH HACIEAOBaHUS
24 HpI/I3HaK0]§. MOHOFI/I6pI/II;[HOC bubmuorexa LIOK
https://m.edso0.ru/863e8878
CKpEIINBAaHKE
UTHOPHJIHOE CKpEIMBaHue. 3aKOH
25 i[CSaBI/II::I/If\[/IOFO H:():J'IL:,HOBaHI/I}I buomorexa [IOK
https://m.edsoo.ru/863e89a4
MPU3HAKOB
CleruieHHOe HacleI0BaHue
npu3HakoB. JJaGopaTopHas pabota BuGmorexa LIOK
26 Ne 5 «M3yuenue pe3ynbraToB 0.5

MOHOTHOPHUIHOTO M TUTHOPHIHOTO
CKpEIIMBAHMS Y IPO30(HIIbI HA

https://m.edso0.ru/863e8c60



https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
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I'OTOBBEIX MHUKpOIIpe€IIapaTax»

97 I'eneTnka nosna. Hacnenopanue 1 bubmuoreka [JOK
NPU3HAKOB, CLEIUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
W3menunBocTh. HenacnencteenHas
M3MEeHYUBOCTh. JIabopaTopHas
pabota Ne 6. zyuenue bubnuorexa [JOK

28 - 1 0.5
MO (PUKAIMOHHON N3MEHYMBOCTH, https://m.edsoo.ru/863e8efe
MOCTPOCHHE BAPUAIIMOHHOTO psifia U
BAPUALIMOHHON KPUBOI»

Hacnenctennasi "3MEHYHBOCTb.
JlabopaTopnast pabota Ne 7. bubnuotexa [JOK

29 . 1 0.5
«AHanu3 MyTaiui y 1po30Quibl Ha https://m.edsoo.ru/863e8efe
TOTOBBIX MUKpOTIpenapaTax»

30 ['enetuka yenoBeka 1 bubmmorexa LIOK

https://m.edsoo.ru/863e8d78
PesepBHeIii ypok. O600IICHHE T10

31 TeMme «HaciaeqcTBEHHOCTD U 1
U3MEHUYUBOCTH OPTraHU3MOBY

32 Ceneknuus Kak HayKa U IpoLece 1 Bubmmorexa LIOK

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

33 MeToabl U TOCTHXKEHUS CEIIEKIIUU 1 bu6mmoreka [IOK
pacTeHuil U 5KHBOTHBIX https://m.edsoo0.ru/863e9214

34 buotexHosorust kKak oTpacib 1 bubnuorexa [JOK
MPOU3BOJICTBA https://m.edso0.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

I[TPOTPAMME
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11 KIIACC

KoaunuyecTBo yacoB

DJIeKTpOHHbIe N poBbIe

Ne Jara
Tema ypoxa Kontponbheie | IpakTHyeckne oGpa3oBaTe/IbHbIE
n/n Bcero U3YyYeHHs
padoThbI padoThI pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3yUEHUS 1 buomorera [IOK
https://m.edsoo.ru/863ea20e
2 Hcropus pa3sButus npeacTaBieHun 1 bu6nuorexa LIOK
00 3BOMIOIMN https://m.edso0.ru/863e9570
3 MukposBontouus 1 Bubmmorexa LIOK
https://m.edsoo.ru/863e9cle
[Momynsiiust Kak AIeMeHTapHas
€MHUIIA BUJA U SBOJIOIIH.
4 Hi6op]:TopHI;;1 pabora ;9 1 1 0.5 bubmorexa LIOK
https://m.edso0.ru/863e99c6
«CpaBHEHHE BUJIOB TIO
MOP(}OITOTrHIeCKOMY KPUTEPHIOY
5 JIBuoKy1ye cuibl (3NIeMEHTapHbIe 1 bubnuorexa [IOK
(bakTOpHI) SBOIIOLIUN https://m.edsoo.ru/863e9da4
. bubanoreka LIOK
6 EctectBenHslit 0T60p 1 ero Gpopmbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbratel 3BOIOLMU:
MPUCTIOCOOJIEHHOCTh OPraHU3MOB U
7 BHU1000pa3zoBanue. Jlaboparopnas 1 05 bubnuorexa [JOK
pabora Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpraHu3Ma M
€€ OTHOCUTEJILHOTO XapaKTepa»
8 Hanpasnenus u mytu 1 bubmuotexa [JOK
MaKpO3BOJIOIHN https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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HeobOpatumocTs 3BOMIOINN

Hcropust xu3Hu Ha 3eMiie U METOBI

10 .
e€ U3y4eHust
11 I'nnore3sl NPOUCXOKACHUS KUZHU bu6nuorexa LIOK
Ha 3emiie https://m.edsoo.ru/863ea5a6
Pa3BuTHe xu3Hu Ha 3emiie 1o 3pam bu6mmoreka [IOK
12
U [epuoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3Tallbl 3BOJIIOLUU
PacCTUTENTHHOTO U KHUBOTHOTO MHPA.
[Tpaktrueckas padorta Ne 1 bubnuorexa [JOK
13 0.5
«/3y4eHne UCKOMAaeMbIX OCTATKOB https://m.edsoo.ru/863ea8bc
pacTeHul U KUBOTHBIX B
KOJUIEKLIASAX»
14 CoBpeMeHHas cucTema bubmuorexa [JOK
OpPraHNYeCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJIOLHS YEJIOBEKA bubmuorexa [IOK
(anTpororenes) https://m.edsoo.ru/863eac2c
16 JBxymue cuitbl (paxTopbl) bubmuorexa [JOK
AHTPOTIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH 3BOJIOLNU
4eJI0BEKa
18 YenoBeueckue packl U IPUPOIHBIE bubmuotexa [JOK
aJanTaIyy 4eI0BeKa https://m.edsoo.ru/863eaea2
PesepBHelil ypok. O600IICHHE 10
19 TeMe «BO3HUKHOBEHUE U pa3BUTHE
KHU3HU Ha 3emiie»
20 DKOJIOTHs KaK HayKa
21 Cpenbl 0OUTaHHS U YKOJIOTHYECKHUE bubmmorexa [LIOK



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
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(bakTopsI

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

Abuotnyeckue (haKkTOpHI.
Jlaboparopnas pabota Ne 3.
«Mopdonornueckre 0cOOEHHOCTH

but6mmoreka [IOK

22 PACTCIHH 13 Pastblx MeCt 05 https://m.edso00.ru/863eb10e
obutanusy. JlabopaTopHas paboTa
Ne 4. «Bnusinue cBeTa Ha pocT U
pa3BHUTHE YEPEHKOB KOJIEYCa)
bu6mmoreka [JOK
23 broTitieckie (akTops https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapaKTEPUCTUKU
nonynsiun. [Ipaktnyeckas pabota
24 No 2 «Iloacuér nmnoTHOCTH 0.5
TOMYJISIIIUIA Pa3HbIX BUIOB
pacTeHui»
o5 Coo0rmiecTBa OpraHu3MoOB — bubmmoreka [JOK
OnoreHo3 https://m.edsoo.ru/863eb46a
26 DKOJOTUYECKUE CUCTEMBI bubmuorexa [JOK
(9KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTEJIN YKOCUCTEMBI.
27 DKOJIOTUYECKUE TUPAMUJIBIL. bubmmorexa HOK
5 https://m.edsoo.ru/863eb5fa
CoiicTtBa 3xocucteM. Cykieccus
28 [TpupogHbIE SKOCUCTEMBI
29 AHTPOTIOTEHHBIE YKOCUCTEMBI
30 Buocdepa — rnobanbHas bubnuorexa LIOK
HKOCHCTEMA 3eMIIA https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIECTBOBAHUS bubmuorexa [JOK

ouocgepsl

https://m.edso0.ru/863ebd16
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32 YenoseuecTBo B Onochepe 3emiun 1
33 CocytiecTBoBaHUE TTPUPOIBI U 1 bu6mmoreka [JOK
YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
PesepBHelil ypok. O000IIEHIE TEMBI
34 «Co000111eCTBa U DKOJIOTHYECKHUE 1
CHUCTEMBD»
OBIIEE KOJIMYECTBO YACOB I10 34 25

[NPOI'PAMME
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IIpniaoxenne 3
Kpurtepun oneHkHu J0CTHKeHHS IVIAHMPYEMBIX Pe3y/JIbTATOB

Ounenka yCTHOro oTBeTa

Ba3zoBblii (onopHbIii) ypoBeHb (OlIeHKa «3») TOCTHXKEHUS TUIaHUPYEMBIX Pe3yIbTaTOB
CBUJICTEILCTBYET 00 YCBOCHUH OMOPHOMN CUCTEMbI 3HAHUHN. YUEHHUK CIIOCOOCH MepecKa3aTh
M3y4YEHHBIN MaTeprall, OTBETUTh HAa BOIIPOCHI 110 TEME.

[IpeBbImaronuii 6a30BbIi YpOBEHB (OLIEHKA «4)») — MOBBIIICHHBINH YPOBEHb JOCTHKEHUI
IJIJAHUPYEMBIX PE3yJIbTaTOB. Y UEHHMK HE TOJBKO MOXKET IepecKa3aTh U3yYEHHBIN MaTepHall,
HO U IIPOAHAJIM3UPOBATh €70, CTABUT BOIPOCHI K N3YYEHHOH TEME.

Bricokuii ypoBeHb (OlIeHKa «5%») — YPOBEHb, JIEMOHCTPHUPYIONTUH YITyOJIeHHOE TIOCTHKCHUE
IUTAHUPYEMBIX PE3YJIBTAaTOB. Y YEHHMK HE NIPOCTO MEPECKA3bIBAET U3yUEHHBIN MaTepUal, a
aHAJIM3HUPYET €ro, CPAaBHUBAET U3BECTHBIE (PAKTHI, IPUBOAUT MIPUMEPHI, CTABUT BOIPOCHI K
HU3y4YEHHOU TEME.

[Torm)eHHBIN YPOBEHB (OIIEHKA «2%») — YPOBEHb, OTIPEICIISIONINA TOCTIKCHHE
TUTAHUPYEMBIX PE3YJIbTaTOB HUKE 0A30BOT0 YPOBHS. YUEHHK CIIOCOOCH MEPecKa3aTh
W3Y4YEHHBIN MaTepuall, HO HE MOXET OTBEYATh HA JIONOJIHUTEIIbHBIE BOIPOCHI 110 TEME.
Huskuii ypoBeHsb nocTuxeHut (otenka «1») — HegocTukeHue 6a30BOro ypoBHs. Y UEHHUK HE
MOXET U3JI0KUTh U3yYEHHBII MaTepHall Ja)e NpH MOMOIIN HABOASIIHUX BOIPOCOB.
OuennBanue 1a00paTOPHBIX U NPAKTHYECKHUX padoT

bazoBblit (onopHBIif) ypoBeHB (OIIEHKA «3») JTOCTHKEHUS TUIAHUPYEMBIX PE3YJIbTaTOB
CBUJIETETLCTBYET 00 YCBOCHHUH OMOPHON CUCTEMbI 3HAHUM. YUEHUK CIIOCOOEH CTaBUTH 11EJTb,
BBITOJHSTH pabOTy, OTBEUaTh Ha BOIIPOCHI, /IEJaTh BHIBO/I.

[IpeBpimaroniuii 6a30BbIi ypoBeHb (OLIEHKA «4») — MOBBIIIEHHBIH YPOBEHb JOCTHKEHHUN
TJIAHUPYEMBIX PE3yIbTAaTOB. Y YEHUK CIIOCOOEH CTaBUTH I1eJ1b, BBIIOIHATH PaboTy, OTBEYaTh
Ha BOIPOCHI, 1€JaTh BHIBOJ.

Bricokuii ypoBeHb (OlLIeHKa «5») — YpOBEHb, IEMOHCTPUPYIOIINN YIITyOJIeHHOE TOCTHXKEHUE
IUTAHUPYEMBIX PE3YJIbTAaTOB. Y YEHUK CIIOCOOEH CTAaBUTH 11€J1b, BBIIOJIHATH pabOTy, OTBEYaTh
Ha BOIIPOCHI, aHAIM3UPOBATh MOJYYE€HHBIN PE3yJbTaT, Ae1aTh BbIBO/I, OLICHUBATH CBOIO
paboTy u paboTy OAHOKIACCHUKOB.

[TonmxeHHBIN ypoBeHb (OLIEHKA «2») — YPOBEHbB, OMPEACTSIONUIN TOCTIKEHUE
IUTAaHUPYEMBIX PE3YJIbTAaTOB HUKE 0A30BOr0 YPOBHS. YUEHHUK CIIOCOOEH BBIMOIHATH padoTy,
0 LeNH, CPOPMYTUPOBAHHON YUUTEIEM WIN APYTUMU YYCHUKAMHU.

Huskuit ypoBeHb goctmxeHuil (oueHka «1») — HexocTHKeHue 0a30BOro ypoBHS. Y YECHHK He
MOJKET CaMOCTOSITEIILHO BBIIOJIHSITH PaboTYy.

OueHka BbINOJTHEHH S TECTOBBIX 3a/IaHUH

ba3oBslii (onopHbIil) ypoBeHb (OLIEHKA «3») JOCTHXKEHUS IJIAHUPYEMBIX PEe3yIbTaTOB
CBHJICTEIBCTBYET 00 YCBOSHHHU OMOPHOM cucTeMbl 3HaHui (50-74%).

[IpeBspimaromnuii 6a30BbI ypoBeHb (OLIeHKA «4)») — MOBBIMICHHBINA YPOBEHb TOCTHKCHUN
TUIAHUPYEMBIX pe3yabTatoB (75-85%).

Bricokuii ypoBeHb (OLIeHKa «5») — YPOBEHb, JEMOHCTPHUPYIOIMIUN YTITyOJIEHHOE TOCTHKEHUE
IUTAHUPYEMBIX pe3yinbTaToB (86-100%).

[ToHnkeHHBIH ypOBEHD (OLIEHKA «2)») — YPOBEHb, ONPENEISIOMNI TOCTHKEHUE TTIAHUPYEMBIX
pe3ynbTaToB HUXKE 6a30Boro ypoBHs (Menee 50%).

Huskuii ypoBeHb qoctrxkeHuii (omeHka «1») — HeToCTHKeHrne 6a30BOro ypoBHs. YUCHUK HE
croco0eH paboTaTh ¢ TECTaMHU.
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IIpunoxenue 4

Y4eOHO-MeToANYeCKOe H MAaTepPHATbHO TEXHHYECKoe o0ecreyeHue

00pa3oBaTeJIbHOr0 Mpoiecca

VYuebnuk: B. b. 3axapos, C. I'. MamonToB, H. M. Conun. Ob1ast Ononorus: yueOHUK

st 10 xmaccoB o01eodpazoBaTenbHbIX yupexxaenuid. Mocksa. [poda. 2010 rog.

Mertoauueckas JIureparypa:
- T. A. Koznoga, H. 1. Connn. Metoauueckoe nocodue k yueOuuky B. b. 3axaposna,
C.T. MamonTtoBa, H. 1. Connna «O6mas ouonorusa 10-11 xmaccel». Mocksa.
Hpoda. 2007 rox.

- A.B.ITumenos. Ypoku 6uonoruu B 10 (11) kimacce: pa3BepHyTO€ INIAHUPOBAHUE.
SApocnasne. Akanemust pazsurud. 2001 roa.

- I'." .Jlepuep. O0mas 6uosorusi: moypouyHslie TecTsl U 3ananus. 10-11 kmaccel.
"Axksapuym" I'IIIIB 2007 roa.

- N.®.Mmkuna. buonorus 10 knace: moypounsle miaHbl (1o yueOHuKky "OO0mas
ouonorus" nox penaxiueit J[.K.bensesa, A. O. PyBumckoro.). U3narenscTBo
"Vyurens-ACT" 2001 ron.

- M. B. Onanosuu, H. U. Crapuxosa, E. M. 'amxuesa. buonorust 5-11 knaccsl.
PazBepnyToe TemaTuyeckoe mianupoBanue. MznarensctBo «Yuurtenby 2007 roa.
- MamonToB C. I'. buonorus: I[locoOue nist moctymnaronux B By3sl. M.: Bricinas
mkona, 1992; Iipoda, 1994.

- buonorus: J{ns ygamumxcs meaunuackux yawmi / [Tog pen. mpod. B. Speiruna.
M.: Meaunuaa, 1987.

- Mamonros C. I'., 3axapos B. b., Koziosa T. A. OcHoBbl Onosiorun: Kaura s
camooOpasoBanus. M.: [Ipoceemenue, 1992.

- MeanukoB b. M. buonorus: popmsl u ypoau xku3Hu. M.: [Ipocseuienue, 1994.
- Bunnu K., [letse B. buonorusa. M.: Mup, 1975.

- OcHoBbl 06m1eit 6nonoruu / Ilox pen. 3. JIm66epra. M.: Mup, 1982.

- Kemn I1., Apme K. Beenenue B 6uonoruro. M.: Mup, 1988.

- I'pun H., Crayt V., Teitnop A. buonorus. T. 1—3. M.: Mup, 1990.

- Aiina @., Kaitrep /Ix. CoBpemennas reseruka. T. 1—3. M.: Mup, 1987.
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