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MNOACHUTEJIBHAS 3AIIUCKA

[Tpu pa3paborke mporpamMmbl IO OHMOJOTMHM TEOPETUYECKYI0 OCHOBY JUISl ONpPEIEICHUS
MOIXO0J0B K (OPMHUPOBAHHIO cOAepKaHHS ydeOHoro mpeamera «buonorus» CoOCTaBHIM:
koHuentyaiapHbie nooxkeHuss GI'OC COO o B3aMOOOYCIIOBJIECHHOCTH IIEJIeH, COJEpIKaHMS,
pe3ynbTaToB 00y4YeHUs: U TpeOOBaHWUN K YPOBHIO MOJAT'OTOBKU BBITYCKHHKOB, TOJOXEHHS 00
OOIIMX IENsSX W MPHUHIIMIIAX, XapaKTePU3YIOMIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmrero obpazoBanus B Poccuiickoit denepaiinu, a TakKe MOJ0KEHUS O creluduke OHOIOTHH,
e€ 3HAUEGHUM B IMO3HAHUU >XUBOW TPUPOIL U OOECHEUYEHUH CYIISCTBOBAHHS YEIIOBEYECKOIrO
obmrectBa. CorjaacHO Ha3BaHHBIM TOJIOKEHUSM, OMpPENeNIeHbl OCHOBHBIC ()YHKIIUH MPOTPAMMBbI
1o 6MOJIOTHH U €€ CTPYKTYpa.

[Tporpamma o Guonoruu naér npeacTaBieHue o LemsX, 00 obuiell crpaTeruu o0y4deHus,
BOCIIUTAaHUS W Pa3BUTUA OOy4alOUMXCSd CpeAcTBaMU yueObHoro mnpeamera «buomorusy»,
orpenenseT o0sf3aTelbHOE MpPEeIMETHOE COAepKaHHe, €ro CTPYKTYpY, paclpeneneHue Io
paszenam U TeMaM, PEKOMEHIYeMYIO IOCJIeAO0BAaTeIbHOCTh M3Y4YeHHs] Y4eOHOro maTepuasna c
y4ETOM MEXKIIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH 0OPa30BaTEIBHOIO Mpolecca,
BO3PACTHBIX OCOOEHHOCTEHN 00ydarommxcs.

B mporpamme mo OWOJOrMM TakkKe YYUTHIBAIOTCA TpeOOBaHUS K IJIAHUPYEMBIM
JUYHOCTHBIM, METANpPEeIMETHBIM W TPEIMETHBIM pe3yibTaTaM oOOy4eHHsi B (HOPMHUPOBAHUHU
OCHOBHBIX BHJIOB Y4€OHO-TT03HABATEIHHOU ACSITEIBHOCTH/YUEOHBIX NEHCTBUI 00yUarOIMXCS 10
OCBOEHHIO COJIEpkKaHMUs OMOIOrUYECKOro 00 pa3oBaHMUsL.

B nporpamme mo 6uonorun (10—11 kiaccel, 0a30BbIli YPOBEHb) peasii30BaH IMPUHIIUIT
MPEEeMCTBEHHOCTH B U3YyYEeHHUU Ouoioruu, Onmarojgaps dYemy B HEH NpocMaTpUBAETCS
HAIpPaBIEHHOCTh HA Pa3BUTHE 3HAHHM, CBA3aHHBIX ¢ (DOPMHUPOBAHHEM ECTECTBEHHO-HAYYHOTO
MHUPOBO33pEHHS, I[EHHOCTHBIX OPHEHTAMH  JUYHOCTH, OKOJOTMYECKOTO  MBINIJICHHS,
MPEICTaBICHUA O 3I0pPOBOM 00paze KH3HU M OEpeKHBIM OTHOIICHHEM K OKpYXKaromien
npuponHoii cpexe. IloaTromy Hapsny ¢ u3ydeHHeM OOLIEOMOJIOTMYECKHX TEOpHH, a TaKxke
3HaHUM O CTPOEHUU KUBBIX CUCTEM PA3HOI'0 PAHTa U CYLUIHOCTH OCHOBHBIX MPOTEKAIOIINX B HUX
MPOIIECCOB B TMporpaMme Mo OHOJOTHU YAENEeHO BHUMaHHE HCIOIb30BAHUIO IOIYyYEHHBIX
3HAHWUN B OBCEAHEBHOW KU3HU JJIsl PELICHUS PUKIATHBIX 3a/1a4, B TOM YHcie: TPOPUIaKTHKU
HACJIE/ICTBEHHBIX ~ 3a00JeBaHMIl  4YeloBeKa, MEIUKO-TEHETHYECKOr0  KOHCYJIbTHPOBAHUS,
000CHOBaHHS 3KOJOTHYECKH 11eJ1eco00pa3HOro MOBENCHUS B OKpYXalouleil mpupoaHoil cpene,
aHaNM3a BIIMSHUS XO3SMCTBEHHOM JESITENbHOCTH 4YeJOBEeKa Ha COCTOSHHUE MPUPOTHBIX U
HCKYCCTBEHHBIX 3KOCHUCTEM. Y CHUJICHHE BHHUMAaHHUS K MPUKIATHONW HANpaBIEHHOCTH Yy4eOHOTO
npenMeTa «bruoONOrus» MPOAMKTOBAHO HEOOXOAMMOCTHIO O0ECIeUeHUs] YCIIOBUM NI pPEIICHUs
OJTHOM M3 aKTyaJIbHBIX 3aJjad LIKOJIbHOI0 OMOJOrHYecKoro oopa3oBaHus, KOTOpas Ipeanoiaraer
dbopMupoBaHUE y OOYYArOIIMXCS CIOCOOHOCTH aJalTUPOBATHCS K W3MEHEHUSM JIUHAMUYHO
pa3BUBAIOIIErOCsS COBPEMEHHOIO MUPA.

buonorus Ha ypoBHe cpenHero o6iiero odpa3zoBaHus 3aHHMaeT BakHoe mecTto. OHa
obecrieynBaeT (GopMHpoOBaHHE y OOy4arOIUXCS MPEACTABJICHUI O HAydHOW KapTUHE MUpa,
pacmupsier 1 00001IaeT 3HaHUSI O KUBOH MpUpOJIe, €€ OTIMUUTEIbHBIX MMPU3HAKAX — YPOBHEBOM
OpraHu3allMd W DBOJIOIHMH, CO3HAT YCIOBUS [JIS: TO3HAHHUS 3aKOHOB KHBOW TIPUP OB,
dbopmupoBanus (YHKIHOHATHHOW TPaMOTHOCTH, HaBBIKOB 3J0pPOBOrO M Oe3omacHoro obpasza
YKU3HH, SKOJIOTUYECKOT0 MBIILIEHHUS, IEHHOCTHOTO OTHOIICHUS K dKUBOU MPUPOJE U YETIOBEKY.

bonbmoe 3HaueHWe OWOJIOTHMS HWMEET TakKXKe JUIsi PEMICHHS BOCIHUTATEIbHBIX H
Pa3BUBAIOMINX 3a/1a4y CPEIHEr0 00IIero odpa3oBaHus, COMATU3alUN o0yJatonmxcs. M3yueHne



ounonoruu obecrieunBaeT yCJIOBUS JUTSt (dbopMupoBaHHUs MHTEJUIEKTYaJIbHbIX,
KOMMYHUKAITUOHHBIX U MH(POPMALIMOHHBIX HABBIKOB, 3CTETUYECKOW KYJIbTYPBI, CIIOCOOCTBYET
WHTErpalui OWOJOTUYECKUX 3HAHMK C MPEACTABICHUSIMH U3 JIPYTUX Y4eOHBIX MPEAMETOB, B
YaCTHOCTHU, (PU3UKH, XUMHUH U Teorpaduu. HazBaHHbIC MOTOKEHUS O MpeaHA3HAUYCHUN YIeOHOT O
npeamera «buonorus» cocTaBUIM OCHOBY JJIi OIpEAeNeHUs IOAXO0A0B K oOTOopy u
CTPYKTYPHUPOBAHUIO €r0 COep>KaHus, IPEICTaBIEHHOrO B IIpOrpaMMe o OMOJIor .

OT60p conepxanus ydeOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH €
MO3UINI KYJIETypOCOOOpPa3HOTro MOAX0Aa, B COOTBETCTBHUHU C KOTOPBIM OOYYAIOIIHECs JTOKHBI
OCBOUTH 3HAHHS M YMEHHS, 3HAYUMBIE i (OPMHUPOBAHUS OOIIEH KYIBTYPHI, OMPEICIISIONINe
aJICKBaTHOE IMOBEJEHHE YEJOBEKAa B OKPYXKAIOIIeH HNPHPOJHON cpene, BOCTPEOOBAHHBIE B
MOBCEAHEBHOMN KU3HU M MPaKTUYeCKon aesTenbHocTH. Ocoboe MECTO B 3TOW CHCTEME 3HaHUU
3aHMMAIOT JJIEMEHTHl CONEp)KAHUsS, KOTOpPBIE CIyXaT OCHOBOW 1  (HOpPMHUPOBAHHS
MPEICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYyYHOW KapTUHE MHpa M LE€HHOCTHBIX
OPHEHTALHUAX JIMYHOCTH, CIIOCOOCTBYIOIIMX T'YMaHHU3AI[MH OMOIOTHYecKoro o0pa3oBaHusl.

CTpyKTypupoBaHHE cOAep)KaHHUA y4eOHOrO MaTepuana B MpOrpaMMe IO OHOJIOTUU
OCYIIECTBJICHO C Y4ETOM MPUOPUTETHOTO 3HAYCHUS 3HAHHHM 00 OTIMYHMTEIBHBIX 0COOEHHOCTAX
KUBOM MPHUPOABI, O €€ ypPOBHEBOW OpraHU3allMd U 3BOJIOLUMU. B COOTBETCTBUM C 3TUM B
CTPYKType yueOHOro mpenmMera «buoyorus» BBIICIEHBI CIEAYIOIINE COACPKATENbHbIE THHHUH:
«buonorus xak Hayka. MeTo/bl HAyYHOTO MO3HaHUA», «KieTka kak OMoJorudecKasi CucTeMay,
«Opranu3m Kak ouosoruyeckas cucreman, «Crucrema ¥ MHOroo0Opasue OpraHuyecKoro MUpay,
«IBONIOIHS KUBOH MPUPOIB», « IKOCHUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH Y.

Ilenp u3yuenus yuyeOHoro npeamera «buonorus» Ha 0a30BOM YpPOBHE — OBJIaJCHHE
O0y4JaOIIMMHUCS 3HAHUSIMH O CTPYKTYPHO-(YHKIIMOHAJIHHOW OPraHW3allid JKUBBIX CHCTEM
pa3HOTO paHra W MPHOOPETEHUE YMEHHUI MCIOIb30BaTh 3TH 3HAHUS JJII TPAMOTHBIX JEHCTBUI B
OTHOIICHUH 00BEKTOB KUBOH MPUPOIBI U PEIICHUS PA3IMYHBIX )KHU3HECHHBIX TIPOOJIEM.

Joctmkenue nenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YypOBHE
obecrieunBaeTCs peeHNeM CIEAYIOIIHNX 3a/1a:

OCBOCHHME OOYYAIOIIUMHUCA CHUCTEMBbl 3HAHUM O OHOJOTMYECKHX TEOPUSX, YUCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTe3aX, MpaBHIaX, CIyKalluX OCHOBOH Mt (OPMHUPOBAHHS
MPE/ICTABICHUI O €CTECTBEHHO-HAy4YHOW KapTHHE MHpPa, O METOAaX HAay4YHOro MO3HaHMS,
CTPOEHUHU, MHOrooOpa3ud U OCOOEHHOCTSAX >KMBBIX CHCTEM pa3HOTO YpPOBHS OpraHU3allNH,
BBIIAIOIINXCS OTKPBITUSX U COBPEMEHHBIX HCCIIEI0BaHUAX B OMOJIOTHY;

dopmupoBaHue y 0OydalomMXCsl MO3HABATENbHBIX, WHTEUIEKTYAIbHBIX M TBOPUYECKHX
CocoOHOCTEN B MpoIlecce aHaNIM3a AaHHBIX O MYTAX Pa3BUTHSA B OMOJIOTMU HAYYHBIX B3TJISIOB,
UJeH U MOAXOA0B K U3YyUEHUIO KUBBIX CUCTEM Pa3HOr0 YPOBHS OpraHU3aluy;

CTaHOBJIEHHE Y oOOydaromuxcs o0meld KyabTypbl, (YHKIMOHAJIbHOW TI'PaMOTHOCTH,
pa3BUTHE YMEHHH OOBSICHSITH M OLICHUBATH SIBICHUS OKPYXKAIOIIETO MUpPA KUBOW MPUPOABI Ha
OCHOBAHHH 3HAHUU U OTBITA, TOJYYCHHBIX MIPU U3YyYEHUU OMOJIOTHH,

dbopMupoBaHUE y OOYYAOIIMXCS yYMEHUN WIUTIOCTPHUPOBATh 3HAUYECHUE OMOJIOTHYECKUX
3HAHUW B MPAKTUYECKOW JESITEIHHOCTH YEJIIOBEKA, PA3BUTHU COBPEMEHHBIX MEIUIIMHCKHX
TEXHOJIOTUN U arpoOMOTEXHOIOTHIA;

BOCIIUTaHUE YOXKIAEHHOCTH B BO3MOXXHOCTH ITO3HAHUS YEIIOBEKOM YKHBOWU MPHUPOIBI,
HEOOXOIMMOCTH OEpEeKHOr0 OTHOIIEHUS K Hell, COOMI0AeHUsl STHYECKUX HOPM IIPU MPOBEIECHUN
OHOJIOrHYCCKHMX HCCIIEIOBAHUI;

OCO3HAHME IIEHHOCTH OMOJIOTMUECKHX 3HAHUMW JUIsl MOBBIMICHUS] YPOBHS HKOJIOTHYECKOM
KYJBTYPbI, 17151 GOPMHUPOBAHUS HAYYHOT O MUPOBO33PEHUS;



NpUMEHEHUE MPHOOPETEHHBIX 3HAHUN U YMEHUH B MOBCEIHEBHOW >KU3HU I OLICHKH
MOCJIEICTBHI CBOEH JIEATEIFHOCTH IO OTHOIIEHHIO K OKpYKalomlel cpene, COOCTBEHHOMY
3I0pOBbI0, 00OCHOBaHUE U COOJIOJICHIE Mep MPOPHIaKTHKY 3a00IeBaHUH.

B cucreme cpennero o6miero odpaszoBanusi «buosnorusy», nzydaemasi Ha 6a30BOM YpOBHE,
SIBJIICTCS O0SI3aTEIBHBIM YYEOHBIM ITPEAMETOM, BXOISAIIMM B COCTaB IPEJAMETHOH O00JIACTH
«EcTeCTBeHHO-HAYyYHBIC TTPESIMETHIY.

Jnst u3ydenus 6uonoruu Ha 6a30BOM ypPOBHE CpPEIHEr0 OOIIero o0pa3oBaHUsS OTBOIUTCS
68 yacos: B 10 kiacce — 34 yaca (1 yac B Henemo), B 11 kiacce — 34 vaca (1 gac B Heneno).



COJEPXAHUE OBYYEHUA
10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBA3b OMOJOTHMM C OOIIECTBEHHBIMHM, TEXHUUYECKUMH U IPYTHUMHU
€CTECTBEHHBIMH Haykamu, ¢unocoduel, ITUKOH, CTETUKOW ¥ mpaBoM. Ponp Ouonoruu B
(hopMUpOBaHNU COBpEMEHHON HayyHOU KapTUHBI MUpa. Crucrema OMOJIOrHYecKUX HayK.

MeTozpl MO3HAaHUA KUBOW MPUPOJBI (HAOMI0ACHNE, SKCIIEPUMEHT, ONMCaHne, H3MEepeHHe,
KJaccupuKaIus, MoJeIMpoBaHNe, CTaTUCTHYECKasi 00paboTKa JaHHBIX).

JleMOHCTpanuu:

[TopTpetsi: Y. Japsun, I'. Mennens, H. K. Konbiios, k. Yorcon u ®@. Kpuk.

Tabnuis! u cxembl: «MeToIbl TO3HAHUS KUBOM MPUPOJIBD.

JlaGopaTopHble 1 MpaKkTHYecKHe padoThI:

[Tpaktnueckas pabora Ne 1. «lcnonb3oBaHue pa3iaMUHBIX METOAOB IPU H3yYEHUU
OMOJIOTUYECKUX 00BHEKTOBY.

Tema 2. 7KuBble cucTeMbl U MX OPraHu3anus.

Kusble cuctembl (OMocucTeMbl) Kak HpeaMeT u3ydeHus Ouosnoruu. OTiavuue >KUBBIX
CHCTEM OT HEOPraHUYECKON PUPOABI.

CpoiictBa OmocucTeM W HUX pa3HoOOpazue. YPOBHH OpraHU3alUU OHUOCHUCTEM:
MOJIEKYJISIpHBI,  KJIETOYHBIM,  TKAHEBBIA,  OPraHU3MEHHBIA,  MOMYJIAIIMOHHO-BU]IOBOM,
AKOCHCTEMHBIH (OMOTeoIeHOTHYECCKUH ), OMOC(hepHBIA.

JdemoncTpanum:

Tabmuubl U cxembl: «OCHOBHBIE MPU3HAKH >KU3HW», «YPOBHU OpraHu3allid >KUBOU
MIPUPOJIBIY.

Oo6opynoBanue: Mmozgenb monekysl JJHK.

Tema 3. Xumuueckuii cCOCTaB M CTPOEHHUE KJIETKH.

XUMUYECKHUI ~ cOCTaB  KJIETKM.  XUMHUYECKHME  OJJIEMEHTHI:  MaKpOdIJIEMEHTHI,
MUKpO3JeMeHTHI. Bojia 1 MUHepalibHbIE BEIeCTBa.

OyHKIIMU BOABI M MUHEpAJbHBIX BellecTB B Kierke. [logmepikaHue OCMOTHYECKOTrO
OanaHca.

benku. CocrtaB u cTpoeHue 0eIKoB. AMHUHOKHUCIIOTEI — MOHOMEPHI OenkoB. Hesamennmble
U 3aMEHUMBbIE AMUHOKHUCIIOTB. AMUHOKHCJIOTHBI COCTaB. YPOBHU CTPYKTYpbl O€JIKOBOM
MOJIEKYJIbl (TIEpBUYHASI, BTOpUYHAS, TPETUYHAST W UYETBEPTHYHAS CTPYKTypa). XUMHUYECKHE
cBoiicTBa 6enkoB. buonornueckue ¢pyHkunm OEIKOB.

@epmeHTbl — Ouonoruueckue katanuzaTtopbl. CTpoeHue (epmeHTa: aKTUBHBIN IIEHTP,
cyoctpatHas crneuupuyHocte. Kodepmentsl. Butamunbl.  Otnuums  (QepMeHTOB  OT
HEOpPraHWYECKUX KaTaau3aTOPOB.

YrneBonbl: MOHOCaxapusl (TJII0K03a, prdo3a u Ae30Kcuprud03a), Tucaxapusl (caxaposa,
JIAKTO3a) W IoJMcaxapuabpl (Kpaxmay, TJIUKOIeH, IeJI003a). buomornueckue ¢GyHKIUN
yIJIE€BO/IOB.

Jlumuper:  Tpurnuiepuasl, Gochomumuabl, crepouAsl. [ 'uapoduabHO-TUAPOPOOHBIE
cBoiictBa. buonornueckue ¢pynkuuu nmunuaoB. CpaBHEHUE YrieBOJOB, OCJIKOB U JIMIUAOB Kak
HUCTOYHUKOB YHEPIHUH.



Hyxneunossie kucnotel: JJHK u PHK. HykneoTuasl — MOHOMEpPBI HYKJIEMHOBBIX KHCJIOT.
Crpoenne u gynkuuu JAHK. Crtpoenune u ¢pynkuuu PHK. Buast PHK. AT®: crtpoenue u
(byHKIMH.

IMuronorust — Hayka o kierke. KierodyHas Teopuss — nNpuUMep B3aUMOACHCTBUA UACH U
(akTOB B HAYYHOM IO3HAHUH. MeTOobl U3yUeHHUs KJIETKU.

Knerka xak nemnocrtHas »uBas cuctema. O0Imuye npu3Haky KJIETOK: 3aMKHYTasi Hapy>KHas
MemOpaHa, mosekyisl JIHK kak reneTnueckuii anmnapart, cucTeMa CHHTe3a Oenka.

Tunel KIeToK: JyKapuoTHUecKass M IpokapuoTuueckas. OcoOeHHOCTH CTpOEHus
IpoKapruoTudeckon kineTku. Knerounas crenka 6akrepuil. CTpoeHHE 3yKapHUOTHUECKON KIIETKH.
OCHOBHBIE OTJINYHS PACTUTEIHHOM, )KUBOTHOW M TPUOHOM KIIETKH.

IToBepXHOCTHBIE CTPYKTYphl KJIETOK — KJIETOUHAs CTEHKA, TVIMKOKAIMKC, UX (DYHKLHH.
[Inasmatnueckass MmemOpaHa, €€ cBoiictBa M (QyHkuuu. lLluTtomnasma u €€ oOpraHouubl.
OnnomemOpanHbie opraHou el kinetku: DIIC, annapar "onbaxku, muzocomsbl. I1oayaBTOHOMHBIE
OpPraHoMJbl KJIETKH: MUTOXOHIpPHUH, Iiactuibl. [IponcxoknaeHne MUTOXOHIPUM U ILIACTHUA.
Buns! nnmactun. HememOpaHHble OpraHOU/Ibl KIETKU: pUOOCOMBI, KJIE€TOUHBIN LIEHTpP, IEHTPHOJIH,
PECHUYKH, KT'yTUKH. DyHKIIUM OPraHOUO0B KJIETKH. BKiItoueHus.

Snpo — peryasaTopHbli neHTp kieTku. CTpoeHue spa: siiepHas 000I04Ka, Kapuornja3ma,
XPOMATHUH, SAPBIIKO. XpPOMOCOMBI.

TpaHcnopT BEIIECTB B KIIETKE.

JdeMoHCcTpanuu:

IToptpetsi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneiinen, P. Bupxos, k. Yorcon, @.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

[Aunarpammsel:  «PacrpeneneHne XMMHUYECKHMX 3JIEMEHTOB B HEXUBOW  NPUPOAE»,
«PacnpeneneHne XUMHUYECKUX 3JIEMEHTOB B KUBOM IPUPOIEN.

Tabmuuel u cxemsl: «llepuoanueckas Tabmuia XMMHYECKUX 3JIeMEHTOBY», «CTpoeHue
MOJIEKYJIBI BOAbI», «brnocunTes 6enkay», «CTpoeHne MoJeKyibl 0enka», «CtpoeHue GpepMeHTay,
«HyxneunnoBeie kucnotsl. JIHK», «Ctpoenue monekynsl AT®», «CTpoeHHe 3yKapuOTHYECKON
KieTkn», «CTpoeHue >KMBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOM KieTKu», «CTpoeHue
MIPOKAPUOTUYECKOM KIIeTKU», « CTpoeHUE spa KIETKNY, « YTIAEBOIbD, «JIMIu AbD).

OOopynoBaHHe: CBETOBOM MHKPOCKOI, 00OpyJOBaHME s IPOBEACHUA HAOIIONCHHM,
U3MEpPEHUH, SKCIIEPUMEHTOB, MHUKpPOIpENnapaThl pacTUTEIbHBIX, )KUBOTHBIX U OaKTepHaJIbHBIX
KJIETOK.

JlaGopaTopHble 1 npakTHYecKue padoThbI:

JlaGopatopHast pabora Ne 1. «M3ydyeHue KaTaJIUTUYECKOW AKTUBHOCTH (EPMEHTOB (Ha
IIPUMEpE aMUIa3bl UJIM KaTalasbl)».

JlaGopatopHast pabora No 2. «M3ydyeHue CTpOEHHsI KJIETOK pacTeHUH, >KUBOTHBIX U
OakTepuii MO MUKPOCKOIIOM Ha FOTOBBIX MHUKpOIIpenapaTax U UX OIMHCAHUE).

Tema 4. JKu3HeaeaTeJILHOCTh KJIETKH.

OOmen BemectB, wiId MeTabomu3M. AccuMWIsilusa (TIACTUYECKH OOMEH) u
JUCCUMUJISIIINS (SHEPreTUYeCKUii 0OMEH) — ABE CTOPOHBI €MHOrO IMpolecca Mmetadbonusma. Poib
3aKOHOB COXpPaHEHUs BEIIECTB U SHEPrHH B IOHUMAHUU MeTadou3Ma.

Tumnber oOMeHa BemiecTB: aBTOTPOQHBIA U rerepoTpodHblii. Ponbk depmenToB B oOMeHe
BEIIECTB U IIPEBPAICHUH SHEPTHH B KIICTKE.

®otocunre3. CBertoBass u TemMHOBas (a3sl QorocuHTe3a. Peakumm ¢doTocuHTE3A.
DddexTuBHOCTL hoTOCHMHTE3a. 3HAaUeHHE (POTOCHHTE3a JJIs )KU3HU Ha 3emIe. BimsHue ycnoBwuii
cpenbl Ha GOTOCHHTE3 M CIOCOOBI TTOBBIIICHHSI €r0 ITPOAYKTHBHOCTH Y KYJIbTYPHBIX PACTCHUH.



XeMocHHTe3. XEeMOCHHTEe3Upyrolye OakTepuu. 3HaYCHHE XEMOCHHTEe3a I JKM3HM Ha
3emuie.

OHepreTuueckuii oOMeH B  KieTke. PacuiensieHue  BellecTB, BbIIECIEHHE U
aKKyMYJIMPOBaHUE SHEPrUM B KIIE€TKE. DTambl SHEpreTuueckoro oomena. I'nukonus. bpoxxenue u
ero Buipl. KuciopogHoe OKHCIEHHME, WM KIETOYHOE JbIxaHue. OKHUCIUTEIBHOE
bochopunuposanue. D HHEeKTUBHOCTH FHEPreTUYECKOro OOMEHa.

Peakium wmatpuyHoro cuHrte3a. [‘enermueckas wunHdopmamus u JHK. Peamuzanus
reHeTH4YecKoi MH(opManuu B KieTke. | eHeTH4ecKkuii KO M ero cBoicrBa. TpaHCKpHUNIHS —
matpuuHblii cuHTe3 PHK. Tpancmsuus — 6uocunres 6enka. Dtansl TpaHcnauuu. KoaupoBanue
aMHHOKHCIIOT. Poib prbocom B OGnocuHTe3€e OenKa.

Heknerounsle ¢opmbl ku3Hu — Bupychl. Mcropus ortkpeitua BupycoB (. H.
NBanoBckuit). OCOOEHHOCTH CTPOSHHSI M KU3HEHHOTO IUKJIa BUPYCcoB. bakteprodaru. bonesan
pacTeHUH, )KUBOTHBIX U YEJIOBEKA, BhI3bIBAEMble BUpycaMu. Bupyc unmmyHoaepuumra yeinoBeka

(BUY) - Bozoymutenr CIIW/la. OOpaTtHas TpaHCKpUIIMS, peBepTaa M HHTErpasa.
[IpodunakTika pacnpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUM.
JleMoHCTpanum:

[TopTpetsi: H. K. Kosbios, [I. . UBanoBckuii, K. A. Tumupsses.

Tabmuust u  cxembl: «Tunel  nutanus», «Metabomuszm»,  «MHUTOXOHIPUAY,
«OHepreTuyeckuii ooMen», «Xinopomnact», «Porocunres», «Ctpoenue JHK», «Ctpoenue u
¢yHkuuoHupoBanue reHa», «Cunres Oenka», «['eHernueckuit  kom», «Bupyce»,
«baktepuodparn», «Crtpoenue u ku3HeHHbIM wnukia Bupyca CIIM[la, Oaxrepuodaray,
«Penmukamus JJTHK».

O6opynoBanue: monenu-anmankanun «Yasoenne JJHK u tpanckpunmusy», «buocunres
6enkay», «CTpoeHue KIeTku», Mmoaeib cTpykTypsl JJHK.

Tema 5. Pa3MHOKeHHe U MHAUBHUAYAJIbHOE PAa3BUTHE OPraHU3MOB.

KieTouHBIN 1K, MJIM XKWU3HEHHBIH WK KieTku. MHTepdaza m murtos. Ilpomecchl,
npoTekarone B uHTepdaze. Perumkanus — peakunss matpuunoro cuHTesa JJHK. Crpoenue
XpOMOCOM. XPOMOCOMHBIH HabOp — KapuoTUN. JIUIUIOMIHBIA W TaljJouJHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. L{uTomornueckne OCHOBBI Pa3MHOXKEHHUS UM WHIUBUIYAJIbHOI'O Pa3BUTHS
OpraHH3MOB.

Jenenne xnetku — muro3. Cragum mutosa. [lpouecchbl, mpoucxoisiiye Ha pasHbIX
CTaJusIX MUTO3a. BHOIOrn4ecKuii CMBICII MUTO3A.

[TporpamMmupyemas rubeiib KIeTKU — aronTo3.

®opMbl  pa3sMHOXKEHHs OpPraHW3MOB: Oecnojoe M MonoBoe. Buasl Oecrosoro
PasMHOXKEHUS: JIeJICHHE HaJBOE, IMOYKOBAaHHE OJHO- U MHOIOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEreTaTUBHOE pPa3MHOXEHHE. VICKyCCTBEHHOE KJIOHMPOBAHHME OPraHU3MOB, €r0 3HAYEHHUE IS
CEJIEKLIUU.

[TonoBoe pa3sMHOMXKEHUE, €ro OTINYUS OT OECIOoJIOoro.

Meiio3. Cragun Mmerosa. Ilpomecchl, npoucxondmme Ha craausx Mmeiosa. [loBenenue
XxpomocoM B Meio3e. KpoccuHrosep. buosornueckuii CMbICI M 3Ha4eHHE Meo3a.

["ameTtorenes — mporiecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [1070BbIE JKeme3bl:
CEMEHHUKHM M snYHUKU. OOpa3oBaHUE U pa3BUTHE IOJIOBBIX KJIETOK — raMeT (CHepMaTo30U[,
AilIeKJIeTKa) — crepMmartoreHe3 H oBoreHe3. (OCOOCHHOCTH CTPOEHUS SHULEKJIETOK H
cnepmaTto3onioB. Omnogorsopenue. [laprenorenes.

WunuBunyanbHoe pa3BuTHE (OHTOreHe3). OMOpHMOHAIbHOE pa3BUTHE (IMOpHOTeHe3).
Otanbel SMOPUOHAJIBHOTO PAa3BUTHS y IO3BOHOYHBIX JKMBOTHBIX: APOOJIEHHE, TacTPyJIsILMs,



opraHorenes. [loctamOpronansHoe pazBuTHe. THIBI MOCTIMOPHOHANIBHOIO Pa3BUTHUSL: MPSAMOE,
HenpsMoe (JMYKMHOuYHOE). BrusHue cpenpl Ha pa3sBUTHE OPraHu3MOB, (AKTOpPbI, CIIOCOOHbBIE
BBI3BIBATH BPOXKIEHHBIE YPOACTBA.

Poct n pasButne pacrenuil. OHTOreHe3 IBETKOBOI'O PACTEHMS: CTPOECHUE CEMEHU, CTaIuN
pa3BUTHS.

JdemoHcTpanum:

Tabnump! U cxembl: «DOpPMBI pa3MHOXKEHUSI OPTaHU3MOBY, «J[BOITHOE OMIOOTBOPEHUE Y
LIBETKOBBIX pacTeHUi», «BereraTuBHOE pa3MHOXKEHUE paCTEHUI», «/leleHne KIeTku
Oaxrepuit», «CTpoeHHe MOJOBBIX KIETOK», «CTpoeHHe XpOMOCOMBI», «KIETOUHBIH ITHKID»,
«Pemmkanusa JJTHK», «Mutos», «Melo3», «lIpamoe n Henpsmoe pazButue», «l'amerorenes y
MJIEKOIUTAIOLIMX U Ye0BEKa», «OCHOBHBIE CTaANHM OHTOICHE3a.

O6opynoBaHue: MHKPOCKON, MHKpompenapaTsl «CrepMaTo30uabl MIIEKOMHUTAOLIET0»,
«nnexierka Milekonuraroumero», «KapuokumHe3 B KIETKax KOpeEIIKa JIyKa», MarHUTHas
Mozenb-anmukanus «lenenune kinerku», monens JAHK, monens metadazHoit XpoMOCOMBI.

JlaGopaTopHble 1 NpakTHYecKue padoThbI:

JlaGopatopHas pabota Ne 3. «HaOmronenue MUTO3a B KJI€TKaX KOHUYMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpEnapaTax».

JlaGopatopHast pabora Ne 4. «V3ydyeHue CTpOEHHsS MOJNOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenapaTax».

Tema 6. Hacsie1cTBEHHOCTH U MK3MEHYMBOCTH OPraHU3MOB.

IIpenmer w 3amaum reHetuku. Mcropust pas3BuTus reHeTHKU. Ponp nurosnoruu u
SMOpHOJIOTUU B CTAHOBJIEHUU M€HETUKH. Bkiiaa poccuiickux u 3apyOeKHBIX YUEHBIX B pa3BUTHE
TeHeTUKU. MeTonbl TeHeTHUKU (THOPUIOJIOrMYECKH, IMTOreHEeTUYeCKU, MOJIEKYJISIPHO-
reHetndeckuii). OCHOBHBIE T'eHETHUECKHE TOHATUSA. [ eHeTnyeckas CUMBOJIMKA, UCIOJIb3yeMasi B
CXeMax CKpeIMBaHUM.

3aKOHOMEPHOCTH  HAacClIeJOBaHUs  IPU3HAKOB, YycTaHoBJIeHHble [I'.  Menzaenem.
MonorubpuHoe cKpenBanue. 3aKoH eJUHO-00pa3us THOPUI0B epBOro mokojaeHus. Ilpasuno
JOMUHUPOBaHUA. 3aKOH pacUIeIIEHUs MNpU3HaKkoB. ['umore3a uucroTel ramer. llomHoe wu
HEIOJIHOE IOMUHHUPOBAHHUE.

JuruOpunHoe ckpelmuMBaHMe. 3aKOH HE3aBUCHMMOIO  HAaCJIEJOBAHMsI  IPU3HAKOB.
[{uToreHeTueckue OCHOBBI AMTMOPUIHOIO CKPEIIMBAHMS. AHAIM3UPYIOLIEE CKPEIMBaHUE.
Mcrionb30BaHUE aHAIM3UPYIOLIETO CKPEIMBAHU ISl ONpeIeIeHUs] TeHOTUIIA OCOOH.

CuenneHHoe HacienoBaHue mnpuszHakoB. PaGora T. Moprana 1o CHENJIEHHOMY
HacJIeZIOBaHUIO FeHoB. HapylieHue crenieHus reHoB B pe3yJIbTaTe KPOCCUHT0BEPA.

XpOMOCOMHasl TEOpUS HACIEACTBEHHOCTH. [ eHeTnYecKue KapThl.

I'enernka nomna. XpoMOCOMHOE OIpeleIeHUE 10Ja. AyTOCOMBI U IOJOBBIE XPOMOCOMBI.
I'omorameTHsle M rereporamMeTHble OpraHu3Mmbl. HacimenoBaHue NpHU3HAKOB, CLEIJIEHHBIX C
IIOJIOM.

W3meHunBOCTh. Buabl N3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACleICTBEHHas. Poib cpenbl
B HEHACJIE/ICTBEHHONM H3MEHUYMBOCTU. XapaKTepUCTHKA MOAM(PUKAIIMOHHON HM3MEHYUBOCTH.
Bapuannonnslil psan u BapuannonHas kpuBas. Hopma peakunu npusHaka. KonnuecTBeHHbIE U
KauyeCTBEHHbIE MPU3HAKHU U UX HOpMa peakiuu. CBoiicTBa MOAM(UKALIMOHHOW U3MEHYUBOCTH.

HacnencrBennasi, Wiy reHOTUINYECKasl, U3MEHUYUBOCTh. KoMOWHAaTUBHAS M3MEHYUBOCTb.
Meiio3 u TOIOBOM MpoIecC — OCHOBA KOMOWMHATUBHOM HW3MEHYUBOCTH. MyTallMoHHAs
n3MeHunBOCTh. Kiaccuopukamust MyTanuid: TeHHbIE, XpOMOCOMHBIE, T'€éHOMHBIE. YacroTa u



OpUYUHBI MyTauuii. MyTareHHble (pakToOpbl. 3aKOH TOMOJIOTHYECKUX PSIOB B HACIEACTBEHHOMN
n3menunBoctu H. M. BaBunoaa.

BresnepHas HacienCTBEHHOCTh M M3MEHYMBOCTb.

I'enetnka uyenoBeka. Kapuorun denoBeka. OCHOBHbIE METOJbl T'€HETUKH YEJIOBEKa:
TeHEeaJIOrMYeCKiii, OJM3HEIOBbI, I[UTOTCHETUYECKH, OMOXUMHUUYECKUN, MOJIEKYJISIPHO-
reHetnyeckuii. COBpEMEHHOE ONpeNesICHHe TEeHOTUIIA: IOJHOT€HOMHOE CEKBEHUPOBAHMUE,
TeHOTUNHpOBaHUE, B ToM uwuciie ¢ nomomsio [1I[P-ananu3a. HacnenctBenneie 3a0oneBaHus
YyernoBeKa: TeHHble Oone3Hu, OOJe3HM C HACJIEACTBEHHOW IPeNpacloNokeHHOCTBIO,
XpoMocoMHble Oose3nu. ComaTudyeckue U TreHepaTuBHble MyTalnud. CTBOJIOBBIE KIIETKH.
[TpuHIHIIEI 370pOBOrO 00pa3a KU3HU, TUATHOCTHKH, MPOPHUIAKTAKHA U JICUCHUS T €HETUICCKHX
OonesHeill. MenuKo-reHeTHYeckoe KOHCYJIbTUPOBAHHE. 3HAuE€HHE MEIUIIMHCKOM TeHETHUKH B
MPeIOTBPAICHUH 1 JICUEHUU TeHETHUYECKUX 3a00JIeBaHM YeIoBeKa.

JdeMoHcTpanuum:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YerBepukos, H. B. Tumodees-
Pecosckuii, H. 1. BaBuios.

Tabmuuel u cxembl: « MOHOTHOPHIHOE CKPEIIMBAHHUE U €T0 IIUTOrC€HETUYECKask OCHOBAY,
«3aKOH PpACHICIJIEHUST M €ro LMUTOI€HEeTHYecKas OCHOBa», «3aKOH YHCTOThI TaMeT»,
«durubpunnoe ckpenmBaHue», «lluTomoruueckue OCHOBBI JUTHOPUIHOTO CKPELIMBAHUS,
«Meino3y», «B3anMoaencTBre aJuIeIbHBIX T€HOBY, «I'€HETUYECKUE KapThl PACTEHUM, KUBOTHBIX
U 4YesnoBekay, «l'eHeThka moJa», «3aKOHOMEPHOCTH HACIEAOBAaHMS, CIEMJIECHHOIO C MOJOMY,
«Kapuotumnbl 4YenoBeka H OKHUBOTHBIX», «Buabsl wu3MeHYuBOCTHY, «MoaudukanmoHHas
M3MEeHUNBOCThY, «HacnenoBanue pesyc-haktopay», «['eHeTnka rpynn KpoBw», «MyTalmoHHas
W3MEHYUBOCTbY.

OO6opynoBanue: Mojenu-anmnKanuu «MoHoruOpuaHoe CckpemuBaHuey, «HemnomHoe
JOMUHUpOBaHUEeY», «JlurubpugHoe ckpemuBanuey», «llepekpéct XpoMocom», MHUKPOCKOI H
Mukpornpenapat «/pozoduna» (Hopma, mytanuu GOpMbI KPBUTBEB M OKPACKH Telna), repoapwuii
«I"0pox MOCEBHON».

JlaGopaTopHble 1 MpaKTHYeCKHe PadoThI:

JlaGopartopHas pabota Ne 5. «M3y4ueHne pe3ynbTaTOB MOHOTHOPHUIHOTO M TUTHOPUIHOTO
CKpEIIMBAHUA y IP030(UITbI HA TOTOBBIX MUKPOIIPENapaTax».

JlaGoparopHas padora Ne 6. «3yuenne MmoaupuKkanoOHHON U3MEHYMBOCTH, IIOCTPOEHHE
BAapUALMOHHOIO psifia U BApHALMOHHON KPUBO.

JlaboparopHass pabora Ne 7. «AnHamu3 wMyTanuii y Apo3o¢uiasl Ha TOTOBBIX
MUKpOIIpenapaTax.

[TpakTuueckas pabota Ne 2. «CocraBieHHE U aHAIU3 POJOCIIOBHBIX YETIOBEKaY.

Tema 7. Cenekuusi opranu3MoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekiys Kak HayKa M Mpolecc. 3apoKIeHHe celeKnu U qomectukanus. Yuenune H. U.
BaBunoBa o 1meHTpax NPOUCXOXKACHHUS W MHOr000pa3us KyJIbTYpHBIX pacTeHuid. LleHTpsl
PO CXOKICHHS JOMAIIHUX )KMBOTHBIX. COPT, MOopoAa, ITaMM.

CoBpeMeHHble METO/bI CelIeKIMU. MaccoBblif U MHIUBUyaTbHBI OTOOpPHI B CEJIEKLUU
pacTeHu# U )XUBOTHBIX. OIEHKA IKCTephepa. bIM3KOpOoACTBEHHOE CKpEIMBAHUE — HHOPUIUHT.
Unctass nwHUsA. CkpenmBaHWe 4YUCTHIX JUHUKA. [erepo3wc, wuiam THUOpUIHAs —cuUjA.
HeponctBennoe ckpemmBanue — ayropuauar. OtnanéHHas tulOpuau3anus u e€ yCIexwu.
HcKkycCTBEHHBII MyTareHe3 M IOJIYYEHHE MOJMUIUIONAOB. JIOCTHMKEHUS CEJEKLUU PacTEHUH,
YKWBOTHBIX 1 MUKPOOPTaHU3MOB.



buorexHosoruss Kak OTpacib IPOU3BOACTBA. ['eHHas WH)XKEHepus. OTalbl CO3JaHUs
pexombunanTHo JIHK u Ttpancrennsix opranusmoB. Kinerounas wumkeHepus. Kiierounsie
KyJbTypbl. MEKPOKIIOHAJIBHOE pa3MHOXKEHHE pacTeHuil. KioHMpoBaHHE BBICOKONPOLYKTHBHBIX
CEJIbCKOXO3SIICTBEHHBIX OpraHU3MOB. OKOJOrMYECKHEe U JTHueckue mnpoodsembl. MO —
IFeHETUYECKH MOAU(PHUIIMPOBAHHBIE OPIaHU3MBI.

JeMoHcTpanuu:

IToptpetsi: H. U. BaBunos, U. B. Muuypus, I'. /. Kapneuenko, M. @. l1BaHOB.

Tabmuuel u cxembl: kapra «LIeHTpbl NpPOMCXOXKIAEHUS U MHOroo0pas3us KyJbTYpPHBIX
pactenuii», «Iloponsl qOMalIHUX KUBOTHBIX», «CopTa KyJIbTYpHBIX pacTeHMi», «OtnanéHHas
rubpuamzanusy, «Paborel akagemumka M. @. HWBanoBay, «llomumiongus», «OOBEKTHI
ouorexnonorun», «Kierounsle KyJIpTypsl U KJIOHUpOBaHHE», «KOHCTpyHpOBaHHE M TEpEHOC
T€HOB, XPOMOCOMY.

O6opynoBaHue: MYJSKM IUIOAOB M KOPHEIUIONOB JUKUX (POPM M KYJIBTYPHBIX COpPTOB
pactenuii, repdapuii «CenbCKOX0341CTBEHHbIE PACTEHUS.

JlaGopaTopHble 1 NpakTHYecKue padoThbI:

Okckypeust «OCHOBHbIE METOIBI M JOCTUIKEHMS CENEKIMM PAaCTEHUN U JKUBOTHBIX (HA
CEJICKIIMOHHYIO CTaHIUIO, TUIEMEHHYIO0 (epMy, COPTOMCHBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035HCTBO, JJAOOPATOPHIO ArPOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».



INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHHA IIPOI'PAMMBI 110 BHMOJIOTMH HA
BA30BOM YPOBHE CPEJJHET'O OBIIEI'O OBPA3OBAHUA

Cormacuo ®I'OC COO, ycraHaBiauBalOTCI TpeOOBaHHUS K pe3yibTaTaM OCBOCHUS
00y4aronMMHKCS IPOTPaMM CPEIHEro o0iero oopa3oBaHUs: TMYHOCTHBIM, METAIIPEIMETHBIM U
MPEeIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B CTPYKTYpPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHUA NPECIAMCTaA «buomnorusy BBIACJICHBI
CIENyIOIME  COCTABIIONIME: OCO3HAHME OOYYAIOIIMMKCS  POCCHMCKOH  IpakJaHCKOMH
HACHTUYHOCTU — TOTOBHOCTH K CaMOPA3BUTUIO, CAMOCTOATCIIBHOCTU U CaMOOIIPCACIICHUIO,
HajJuyue MOTHUBAIlMM K OOy4eHMIO OHOJIOTMH, II€JIEHAIIPABIEHHOE pPa3BUTUE BHYTPEHHUX
yOeXJ1eHU! JTMYHOCTH Ha OCHOBE KJIIOUEBBIX I[EHHOCTEH M MCTOPUYECKUX TPaAMLMNA pa3BUTHS
OMOJIOrMYECKOro 3HAaHMS, TOTOBHOCTh U CIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B
CBOCM  JEATENIbHOCTM  II€HHOCTHO-CMBICJIOBBIMU  YCTAHOBKAMM, IPUCYIIUMH  CHUCTEME
Ouonornueckoro o0pa3oBaHUs, HAJIWYHE DKOJOTHYECKOTO MPAaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTh LU U CTPOUTDH KU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pe3yibTaThl OCBOECHUS NIpenMeTa «buonorus» AOCTUralOTCs B €IUHCTBE
y4eOHOH M BOCIHMTATENILHOM JIEITEIBHOCTH B COOTBETCTBHHM C TPATUIIMOHHBIMH POCCHICKUMH
COOMOKYJIbTYPHBIMH, HCTOPUICCKHUMU U NYXOBHO-HPABCTBECHHBIMU L ECHHOCTAMU, IMPUHATBIMA B
obIliecTBe IMpaBUIaMM U HOpPMaMH IMOBEIEHHS U CIHOCOOCTBYIOT IpolleccaM CaMOIIO3HAHUS,
CaMOBOCIIUTAaHUA U CaMOPa3BUTUS, PASBUTUA BHy’I’pGHHCfI MO3MHUKU JTUYHOCTH, IMMAaTPUOTU3MA,
YBaXKCHUsI K 3aKOHY U IPaBOIOPSAKY, YEJIIOBEKY TPyJa U CTapIIeMy ITOKOJEHHIO, B3aMMHOI'O
yBaXeHUs, OEpeXHOro  OTHOWIEHHS K  KYJIbTYPHOMY  HacleAMI0 U TpaJulusM
MHOT'OHaIlMOHaJIbHOro Hapoaa Poccuiickoit denepannu, mpupoe U OKpyKaroue cpene.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS yueOHOro npeamera «buonorus» A0IKHBI OTpaXaTh
TOTOBHOCTh M CIOCOOHOCTh O0YYaromMXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHON BHYTpEHHEH
HO3HHHGI>1 JIMYHOCTH, cHCTEMOH OECHHOCTHBIX OpI/ICHTaLII/If/'I, IMMO3UTUBHBIX BHYTPCHHHUX
yOexaeHul, COOTBETCTBYIOIIMX TPAJAMIIMOHHBIM ILIEHHOCTSAM POCCHICKOro  OOIIECTBa,
paCiMpCHUEC JKXU3HCHHOI'O ONbITa M OIbITA ACATCIBHOCTH B HNPOLECCC pe€ain3allii OCHOBHBIX
HaHpaBHeHI/Iﬁ BOCHUTATEIIHHOM ACATCIIbHOCTH, B TOM YHCJIC B HaCTH.

1) rpa:KIaHCKOr0 BOCIIUTAHUS

cOpPMUPOBAHHOCTh T'PAXKAAHCKOW TO3MIMM OOydYaroIlerocs Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJI€HA POCCHIICKOro 00IIeCcTBa;

OCO3HAHUE CBOMX KOHCTHUTYIHMOHHBIX MpaB U O0S3aHHOCTEH, YBa)KEHHWE 3aKOHA W
MIPaBONOPAIKA;

T'OTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEILHOCTH MPH CO3JTaHUU Y4EOHBIX IIPOCKTOB,
PECIICHUA y‘lCGHHX M IIO3HABATCIIbHBIX 3a1a4, BBIIIOJIHCHUH OHMOJIOTHYECKHAX OKCIICPUMCHTOB,

CIIOCOOHOCTh  OMpPEAEsATh COOCTBEHHYIO TO3HMIIMI0 TI0 OTHOIICHHUIO K SIBJICHUSM
COBPEMEHHOM )XKM3HU U O0BACHATH €&;

YMCHUE YUUTEIBATDH B CBOUX I[GﬁCTBI/IHX H606XOI[I/IMOCTI> KOHCTPYKTUBHOI'O
B331/IMOI[€I>1CTBI/I$[ J'II-O)IGfI C pasHbIMU y6e}KI[eHI/I${MI/I, KYJbTYPHBIMU LNEHHOCTAMH U COLIMAJIBHBIM
MOJIOXKCHUEM;



TOTOBHOCTh K COTPYAHMYECTBY B IMIPOLIECCE COBMECTHOTO BBIMOJIHEHHUS Y4YEOHBIX,
[IO3HABATEJIbHBIX M MCCIEAOBATEIbCKUX 3aJa4, YBAXXUTEIBHOTO OTHOIIEHUS K MHEHHIO
OIIIOHEHTOB IpU 00CYXKJIEHUH CIIOPHBIX BOIIPOCOB OMOJOTUYECKOT0 COIEpIKAHMS,;

TOTOBHOCTh K TYMaHUTAPHON M BOJIOHTEPCKOM JIEATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCITUTAHMS:

c(hOpPMHPOBAHHOCTh POCCUMCKOM TPakTaHCKON MACHTHYHOCTH, MATPUOTU3MA, YBAXKEHUS K
CBOEMY Hapojy, YyBCTBA OTBETCTBEHHOCTM niepen PoauHON, ropaoctu 3a CBOW Kpai, CBOKO
Ponuny, cBOIl SI3bIK U KYJBTYpY, IPOILIOE U HACTOSIIIIEE MHOTOHAIIMOHAJILH Or0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIICHHE K TMPUPOJHOMY HACIEOUI0O M TaMIATHUKAM TPUPOIBI,
JNOCTHXKEeHUsIM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IE;

CIIOCOOHOCTh OILIGHMBAaTh BKJIAJ, POCCUMCKUX YYEHBIX B CTAHOBJIEHHUE U pa3BUTHE
OWoNOrnH, TOHUMAaHUs 3HAYSHHS OMOJIOTHH B IO3HAHWU 3aKOHOB IIPUPOIBI, B )KH3HH YEIOBEKa U
COBPEMEHHOI'0 OOIIIECTBA;

uzeliHas yoex1EHHOCTb, TOTOBHOCTD K CIY)KEHHIO U 3anmTe OTedecTBa, OTBETCTBEHHOCTD
3a ero cyanoy;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUSA:

OCO3HAHME TYXOBHBIX [IEHHOCTEH pOCCUICKOro Hapo/a;

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO ITOBEACHHUS,

CIOCOOHOCTh OLIEHHMBATh CHTYAaI[MI0 M MPUHUMATh OCO3HAHHBIC PELICHHS, OPHEHTUPYSChH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M IIECHHOCTH;

OCO3HAHUE JIMYHOI'0 BKJIaJIa B IOCTPOEHHE YCTOMYUBOrO Oy IyIIEro;

OTBETCTBEHHOE OTHOIIEHHWE K CBOUM pOJAUTENSIM, CO3/IaHHUI0O CEMbH Ha OCHOBE
OCO3HAHHOT'O TPHHSATHS [IEHHOCTEH CEeMEHHON JKM3HU B COOTBETCTBHH C TPAJAMUIMSIMHU HAPOJIIOB
Poccuu;

4) 3¢TeTHYECKOr0 BOCIIUTAHUSA:

ACTETHMYECKOE OTHOLIEHUE K MHpPY, BKJIIOYas SCTETHUKY ObITa, HAYYHOrO0 M TEXHUYECKOIO
TBOPUYECTBA, CIIOPTa, TPY/1a, OOLIECTBEHHBIX OTHOIICHHIH;

MOHMMAaHUE SMOLIMOHAIILHOT O BO3EHCTBUS KUBOU TPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XEHHMIO B pa3HBIX BHJIaX HCKYCCTBA, CTPEMIJICHUE MPOSBISATH
KauecTBa TBOPUECKOM JINYHOCTH;

5) ¢usnyeckoro BocnMTaHUsA, (GOPMHUPOBAHMS  KYJbTYPbl 310pPOBbSI U
IMOLUMOHAIBHOTO (J1aroNoJIy4YHus:

MOHMMaHUE U peann3anus 310poBOro U 0e30macHoro odpasa KU3HH (30pOBOE MUTAHHE,
COOJIIOIeHNEe TUTUEHUYECKUX TMPaBUI U HOPM, cOaJaHCHUPOBAHHBIA PEKUM 3aHATHI U OTABIXA,
perynspHas ¢u3uueckas aKTHUBHOCTh), OEpEXKHOro, OTBETCTBEHHOTO M KOMIIETEHTHOI'O
OTHOILIEHUS K COOCTBEHHOMY (PH3UYECKOMY M TICUXUYECKOMY 370POBbIO;

MOHWMAaHWE IIEHHOCTH TMpaBUJ WHIWBUIYaJbHOTO U KOJUIEKTUBHOTO 0€30MacHOro
TOBECHUS B CUTYAIIUSIX, YTPOXKAIOUINX 3I0POBBIO U KU3HH JIIOJICH;

OCO3HAHHWE TOCIEICTBUNA M HEMPUSITUS BPEAHBIX MPUBBIYEK (YHIOTPEOJICHUS aJKOTOJs,
HapKOTUKOB, KypeHus);

6) Tpy10BOT0 BOCIIMTAHUSA:

TOTOBHOCTH K TPYZY, OCO3HAHUE LIEHHOCTU MacTepCTBa, TPYA0I00He;

TOTOBHOCTh K aKTUBHOM JI€ATEIbHOCTH TEXHOJOTMUECKON U COL[MAIbHOI HAalpaBiIeHHOCTH,
CIIOCOOHOCTh ~ MHULMUMPOBATh, IUJIAHUPOBATH M CAMOCTOSITEIbHO  BBIMOJHATH — TaKyIO
JeSITEIbHOCTD;



HMHTEpEC K pa3Iu4HbIM chepaMm mpodecCHOHATBHON NesATETbHOCTH, YMEHUE COBEpIIAThH
OCO3HAaHHBIN BBIOOP Oy Iy1IeH Mpodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIE TIAHBL;

TFOTOBHOCTh U CIIOCOOHOCTH K OOpa30BaHUIO M caMo00pa30BaHUIO HAa MPOTSKEHUH BCEH
KU3HH;

7) 3K0JIOTUYECKOT0 BOCTIMTAHUS:

HKOJIOTHYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPHPO/e KaK UCTOUHUKY JKU3HU Ha 3emie,
OCHOBE €€ CYIIECTBOBAHHS;

MOBBIIIICHUE YPOBHS JKOJOTMYECKON KYJIbTYpBI: MPUOOPETEHHE OMbITa IJIAHHUPOBAHUS
MIOCTYIIKOB U OLI€HKU UX BO3MOXKHBIX ITOCJIEACTBUI JIJI1 OKPYKAIOIIEN CPEbl;

OCO3HAaHME TI100ATBHOT0 XapaKTepa SKOJOTHYECKUX TPOOJIEM U MMyTeH UX PeIeHUS;

CIOCOOHOCTH HCIIOJIb30BATh NMPHOOPETaEMBbIE IPH U3YyYEHUU OMOJIOTUU 3HAHUS U YMEHHUS
MpPU pPEHICHUU MNPOoOJIEM, CBSI3aHHBIX C PAlMOHAIBHBIM IPHUPOJIONOJIb30BaHHEM (COOJI0IeHNE
MpaBUJl MOBEIEHUS B MPHUPOJE, HAMPABICHHBIX HAa COXpPaHEHHWE PABHOBECHS B IKOCHCTEMAX,
OXpaHy BHJIOB, SKOCHCTEM, Orocdeps);

AKTUBHOE HENpUATHE AEHCTBUM, NMPUHOCALIMX BpEI OKpPYXKaIleld NpUPOIHOU cpene,
yYMEHHE MPOrHO3UPOBATh HEOIATOMPUATHBIE IKOJOTUYECKUE TMOCIEACTBUS MPEAN PUHUMAEMBIX
JIEUCTBUI U NIPEIOTBPALIATh UX;

HaJM4Me pPa3BUTOr0 3KOJIOTMYECKOrO0 MBIIUIEHHS, 3KOJOTMYECKOW KYJIbTYpbl, OIbITA
JESATEIbHOCTH  HKOJIOTMYECKOM  HAlpaBJIEHHOCTH, YMEHHMS pYKOBOJACTBOBATbCS HMMH B
[I03HaBATEJIbHOM, KOMMYHUKATHUBHOM U COLMAJbHOM IpPAaKTUKE, FOTOBHOCTH K YYacTUIO B
MPAKTHYECKON AEATEIIbHOCTH YKOJIOTHYECKON HAIIPaBJIEHHOCTH;

8) HeHHOCTH HAYYHOT O MO3HAHMS:

cOpPMUPOBAHHOCTh MHPOBO33PEHMS, COOTBETCTBYIOLEIO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HayKM U OOIIECTBEHHOW NPAKTHKH, OCHOBAaHHOIO Ha JAMaJore KYJIbTYp,
CIOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTa B MOJUKYJIbTYPHOM MUPE;

COBEPLIECHCTBOBAHME SI3bIKOBOM M YUTATENILCKON KYJIBTYPBI KaK CPEACTBA B3aUMOJEH CTBUS
MEXAY JIOJAbMU U TO3HAHUS MHUPA;

[IOHMMaHUE CnenuPUKN OMOJOTMM KaK HayKH, OCO3HAaHMs €€ poiau B (POPMHUPOBAHHUU
paloOHaIbHOIO HaAYYHOI'O MBILUIEHUS, CO3JJaHUH LIEJIOCTHOIO MPEACTABIECHUS 00 OKpYXaloLleM
MHUpE KaK O €IUMHCTBE TMPUPOJBI, 4YeIOBeKa M 00ImecTBa, B TO3HAHUH MPUPOIAHBIX
3aKOHOMEPHOCTEN U PELICHUH ITPOOJIEM COXPAHEHUSI IPUPOIHOTO PABHOBECHUS;

yOeXIEHHOCTh B 3HAYMMOCTH OMOJIOTHUU JJIi COBPEMEHHON IHMBHJIM3ALMU: 00€CIeYeHUs
HOBOT'O YPOBHSI pa3BUTUSI MEIUIMHBI, CO3JaHUE MEPCIEKTUBHBIX OMOTEXHOJIOTH, CIOCOOHBIX
pemaTh pecypcHble MpoOIeMbl Pa3BUTHSI YEJIOBEUYECTBA, MOMCKA MyTeH BhIXOJa U3 TI00ATBHBIX
9KOJIOTUYECKUX MPoOIieM U obecrieyeHus mepexoja K yCTOHYMBOMY Pa3BUTHIO, PALlMOHAIEHOMY
UCIIOJIb30BAaHUIO IPUPOIHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAaHAAPTOB JKU3HH;

3aMHTEPECOBAHHOCTh B MOJYYCHHH OWOJIOTMYECKUX 3HAHUU B LIESX MOBBIMICHHS OOIICH
KYJIbTYpbl, €CTECTBEHHO-HAy4YHOW TI'PaMOTHOCTH, KaK COCTaBHOM 4YacTH (YyHKLMOHAJIbHOMI
IPaMOTHOCTH 00y4aromuxcsi, GopMHPYEMOIl IpU U3y4EeHUU OHNOJIOTHH;

[IOHMMaHHE CYIIHOCTM METOJOB IIO3HAHMS, HCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaXx,
CIOCOOHOCTH HCIOJb30BaTh IOJydyaeMble 3HAHHUS JJId aHalu3a U OOBSICHEHUS SBJICHUIM
OKPY’KaIOIIEro MHpa W MPOUCXOISIIMX B HEM H3MEHEHHH, yMeHHE nelaTh OOOCHOBAHHbBIE
3aKJIIOYEHUS] Ha OCHOBE HAy4yHBIX (DaKTOB M HMEIOIIUXCS JaHHBIX C LENbI0 TOIy4eHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEJIbHO MCIIOJIB30BAaTh OMOJIOTMYECKUE 3HAHUSA JUISL pPELICHUS
po0JieM B peasibHBIX JKU3HEHHBIX CUTYAIUSX;



OCO3HAHHE LIEHHOCTH HAyYHOW JEATEJbHOCTH, TOTOBHOCTb OCYILECTBJISITh NMPOEKTHYIO U
HCCICA0BATCIIbCKYIO ACATCIIbHOCTD MHANBUAYAJIIbHO U B I'PYIIIIC;

TOTOBHOCTb U CIIOCOOHOCTb K HENPEPHIBHOMY OOpa30BAHHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYCHHUIO HOBBIX 3HaHUH 1O OHOJOrMM B COOTBEICTBHH C >KHU3HEHHBIMHA
MOTPEOHOCTSIMH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MerTamnpenMerHble pe3yJbTaThl OCBOEHHUS ydueOHOro mpeamera «buonorus» BKIIOYAIOT:
3HauyuMble Ay (OPMUPOBAHUA MHUPOBO33PEHHUS  OOYYAIOIIMXCS  MEXIAUCHUIIIMHAPHBIC
(MexnpeaMeTHbIe) O0IeHayYHbIE TOHATHS, OTPAXKAIOIIUE IETOCTHOCTh HAYYHOM KapTUHBI MUpa
U crieliupuKy METO/I0B MMO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIeCcTBO, SHEPrus,
sBJICHHE, TNPOLIECC, cucTeMa, Hay4dHbId (akT, HPUHLHKI, TMIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIE0OBaHUE, HAONIO/EHNE, U3MEPEHUE, 3KCIEPUMEHT M JPYruX), YHUBEpCaJbHbIE
yueOHble elcTBUs (II03HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYJISITUBHBIE), 00€CHEUMBAIOLIME
¢dopmupoBaHue (QYHKIMOHAJIBHOW T'PAaMOTHOCTH M COLMAJIbHON KOMIIETEHIMU OOy4arolIuXcs,
CIIOCOOHOCTB o0yyaromuxcs UCIIONIb30BaTh OCBOEHHbIE MEXIUCLUIIIMHAPHBIE,
MUPOBO33pEHUECKHE 3HAHUS M YHUBEpCaJbHble Yy4yeOHBbIE JEMCTBUS B I03HABATEIbHOW U
COLIMAJIHOM NMpPaKTHKE.

MeranpeaMeTHble pe3yabTaThl OCBOECHHUS IpPOrpaMMbl CpeIHEro oduiero odpa3oBaHHUs
JOJDKHBI OTpaXKaTh:

Osi1aieHHe YHUBEPCATbHBIMH Y4eOHBIMH N03HABATEJIbHBIMU /1€ICTBUAMU:

1) 6a3oBbIe JOrHYeCKHUe TeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBaTh M aKTyalH3UpoOBaTh IMpPoOJIeMy, paccMaTpuBath eé
BCECTOPOHHE;

UCMOJb30BaTh HPH OCBOCHWU 3HAHUN MPUEMBI JIOTMYECKOTO MBILIUICHNUS (aHaju3a,
CHHTE3a, CpaBHEHMs, KJaccHU(UKaluu, OOOOUICHUS), pPACKpPHIBaThb CMBICT OHOJOTHYECKHX
MOHATHH (BBIACIATH HX XapaKTEPHbIC MPU3HAKH, yCTAaHABINBATH CBSI3U C IPYTUMH MMOHATUSIMH);

OTNpeneNnsiTh LU JeATENbHOCTH, 3a/laBas MmapamMeTpbl M KPUTEPHUH HX JIOCTHXKEHUS,
COOTHOCUTH PE€3yJIbTAaThl JEATEIbHOCTH C IIOCTABJIEHHBIMU LIENISIMU;

UCIIOJIb30BAaTh OMOJOTMYECKHE MOHATHS Ui OOBSICHEHHS (PAKTOB M SIBICHUH KHUBOM
MPUPOBI;

CTPOUTH JIOTHYECKHE pacCyXAeHHs (MHIYKTUBHBIC, JACAYKTUBHBIC, 110 aHAJOTHN),
BBISIBJISITH 3aKOHOMEPHOCTH U NMPOTHBOPEUUs B paccMaTpUBAEMbIX SBJICHUSX, (POPMYJIHMPOBATH
BBIBOJIbI U 3aKJIIOY EHUS;

IIPUMEHATh CXEMHO-MOJIEJIbHbIE CPEICTBA JJI NPEICTaBICHUS CYLIECTBEHHBIX CBSA3CH U
OTHOULICHUH B M3ydaeMbIX OMOJOTMYECKHMX OOBEKTaX, a TaKKe HMPOTHBOPEUYHI pazHOro poja,
BBISIBJICHHBIX B Pa3JIMUHBIX HH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabaThIBaTh IJIaH PEIIeHUs IPOoOIeMbl ¢ YUETOM aHAIN3a UMEIOLUXCS MaTepHAIbHBIX
U HEMaTepHAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JIEATEIBHOCTh, OLIEHMBATh COOTBETCTBHE PE3YJIbTATOB ILIEJISAM,
OLICHUBATh PUCKU MOCIEICTBUN 1EATEIbHOCTH;

KOOPJIMHUPOBATh U BBINOJHATH paboOTy B YCIOBUSX pEalbHOr0, BHUPTYaJbHOTO H
KOMOMHHUPOBAHHOT'O B3aUMO/IEH CTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE TP PEIICHUN KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIET0BATENbCKHE TeHCTBHS:



BJIQJIETh HAaBBIKAMU Y4eOHO-HCCIIEOBATEIbCKON U MPOEKTHON JeATeIbHOCTH, HABBIKAMHU
paspenieHust mpodJieM, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY MOHCKY METOJIOB
peLIeHNS TPAaKTUIECKHUX 3a/1a4, TPUMEHEHHUIO PAa3JIMYHBIX METO/IOB ITO3HAHMS,

UCIIOJIb30BATh Ppa3jMYHbIE BUABI JEATEIHHOCTH IO TOJYYCHHIO HOBOTO 3HAHUS, €ro
MHTEPIIPETALNH, MPEOOPA30BAHNI0 U NMPUMEHECHHUIO B y4eOHBIX CHTYalUsX, B TOM YHCIE IpU
CO3JIaHMH YYEOHBIX M COLMAIBHBIX MIPOCKTOB;

(GopMHpOBaTh HAYYHBIA TUI MBIILJICHHS, BIIAJICTh HAYYHOW TEPMUHOJIOTHEH, KITFOUYEBBIMH
MOHATUSIMU U METOJAMH,

CTaBUTh U (OPMYJIHMPOBATH COOCTBEHHBIC 33a/la4Ml B 00pa30BATEIBbHOM ACSITENBHOCTH U
KU3HEHHBIX CHTYaIUsIX;

BBISIBJIATh NPHUYUHHO-CIICACTBCHHBIE CBSI3U W aKTyallM3UpOBaTh 3aJady, BBIIBUTATH
TUIOTE3y €€ peIIeHHs, HaXOMUTh apryMEHTHl MJI JIOKa3aTeNbCTBA CBOMX YTBEPXKICHUM,
3a]1aBaTh MapaMETPhl U KPUTEPUU PEIICHUS;

aHAJIM3MPOBATh IOJIyUEHHbIE B XOJI€ pEIIeHUs 3aJauyd pe3yJbTaThl, KPUTHUECKU
OLIEHUBATh UX JOCTOBEPHOCTbH, IPOrHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX;

JaBaTh OI[EHKY HOBBIM CHTYAI[UsM, OIICHUBATh MPUOOPETEHHBIN OMBIT;

OCYIIECTBIIATH IIeJIEHANIPABIEHHBIH TOMUCK IMEepeHoca CPeAcTB U CIOcOO0OB AEHCTBUS B
npo¢eCCHOHATBHYIO CpPENy;

yMETh IEpPEHOCUTh 3HAHMS B TIO3HABATENFHYI0O U  IPAKTHUYECKYI0  00IacTu
KHU3HEICSITECITHHOCTH;

YMETh HHTETPHPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIACTEH;

BBIIBUTATh HOBBIC WJEH, IpeNiaraTh OPUTHHAJBHBIC IMOIXOABl M PEIICHHS, CTaBHTh
poOJIeMBI U 3a7auH, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUSI.

3) pa6ora ¢ undgopmanueii:

OpPHEHTUPOBATHCS B Pa3IMUYHBIX MCTOUYHUKAX MHPOpMaluu (TekcTe yuyeOHOro mocodus,
HAyYHO-TIOMYJISIPHOM JIMTEpaType, OMOIOTHYECKUX CIOBAPSAX M CIIPABOYHHKAX, KOMIIBIOTEPHBIX
0a3ax maHHBIX, B MHTepHeTe), aHAIM3MPOBATh HMH(MOPMALMIO DPA3IMYHBIX BUAOB U (GopMm
MIPE/ICTABIICHHUS, KPUTHYECKHU OLICHUBATH €€ JOCTOBEPHOCTh U HETPOTHBOPEUYHUBOCTD;

dopMynmupoBaTh 3ampOCHl M MPUMEHATH pa3jIMYHbBIE METOJBl MpPU TOUCKE U OTOOpe
Ouonornyeckoil nHMOpPMAaIHU, HEOOXOIUMOM JJIsl BHITIOJIHEHHS YUYeOHBIX 3a]1a4;

NpUOOPETATh OMBIT WCIOJIH30BAHUS HH(POPMANMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH,
COBEpIIEHCTBOBAThH KYJIbTYyPY aKTUBHOTO M CIIOJIb30BAHUS PA3IMYHBIX MOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJbHYIO (QOpMYy TMpencTaBIeHUS OHUOIOrUYECKOM
uHdopmaruu (cxeMbl, rpauKy, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTOE);

UCMOJb30BaTh HAYUYHBIM $3bIK B KauecTBE cCpencTBa NHpu pabore ¢ OHUOIOrHYEcKOM
uHbopMaIMel: TPUMEHATh XUMHYEeCcKHe, (U3NYeCKHe U MaTeMaTHUeCKWe 3HAaKh U CHUMBOJIBI,
dbopmyibl, abOpeBUATYpy, HOMEHKJIATYpPy, HCIIOJIb30BaTh M IMPEeoOpa3oBbIBaTh 3HAKOBO-
CHMBOJINYECKHE CPEACTBA HATISITHOCTH;

BJAJCTh HaBBIKAMH pACIO3HABAaHUS W 3amUThl  HHpOpManmuu, WHPOPMAITMOHHON
0€e30I1acCHOCTH JIMYHOCTH.

OBi1ajieHHe YHUBEPCATBHBIMI KOMMYHU KATUBHBIMU 1€fiCTBUSIMHU

1) oO1meHue:

OCYIIECTBIISITh KOMMYHHKAIIUU BO BCeX c(epax KU3HHU, aKTUBHO YYacTBOBAThH B JIUAJIOTE
WIN JIUCKYCCHH IO CYIIECTBY OOCYKIaeMoil TeMbl (yMEHHE 3aJaBaTh BOMPOCHI, BHICKA3bIBATh
CY)KJICHHSI OTHOCHTENIbHO BBIMOJIHEHUS MpejlaraéMoi 3aJa4yd, YYWUTBIBATH HWHTEPECH H
COTJIACOBAaHHOCTbH MO3UIMN APYTHX YYACTHUKOB JUAJIOTA HIIH M CKYCCHH);



pacno3HaBaTh HeBepOaJbHbIE CPENCTBA OOLICHUS, IMOHMMAaTh 3HAYEHHUE COLHUAIBHBIX
3HAKOB, PEJINOCHIJIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTYalUil, yMETh CMAr4aTh KOH (JIUKTHI U
BECTH I1EPErOBOPBI;

BJIQJIETh PA3IMYHBIMM CHOCOOaMM OOIIEHUS W B3aUMOJAEWUCTBUSA, TOHUMATh HaMEpEHUS
JpPYTUX JIIOJIEeH, NPOSBISTh YBAKUTEIbHOE OTHOIIEHUE K COOECETHUKY U B KOPPEKTHOU (hopme
(GbopMyITUpPOBaTh CBOM BO3PAXKECHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3PEHUS C MCIOJIb30BAaHUEM S3BIKOBBIX
CPEACTB.

2) COBMECTHAs JIesITeJIbHOCTh:

MOHUMATh U MCIOJb30BATh NMPEHMYIIECTBA KOMAaHAHON M WHAMBHIYaJbHON pabOTHI MpH
penIeHnr OMOJIOTHYECKOl MpoOIeMBbl, 0OOCHOBBIBATE HEOOXOJMMOCTh NMTPUMEHEHHSI TPYTIIOBBIX
(dbopM B3auMOICHCTBYS ITPU PEIICHNH yueOHOM 3a1a4un;

BbIOMpaTh TEMAaTUKY U METOAbl COBMECTHBIX AECHCTBUN C Y4ETOM OOLIMX HHTEPECOB U
BO3MOYKHOCTEH Ka)0r0 4IEHA KOJJIEKTHBA;

IIPUHUMATh LE€JIM COBMECTHOM J€ATEIbHOCTH, OPraHW30BBIBATH U KOOPAHMHHUPOBATH
JNEUCTBUA MO €€ NOCTUKEHHUIO: COCTABJIATH IUIAH JEHCTBUM, pacHpenensaTb POlId C y4ETOM
MHEHUH y4aCTHUKOB, 00CYXJIaTh pe3yJIbTaThl COBMECTHON PabOTHI;

OLIEHMBATh Ka4e€CTBO CBOETO BKJIAJA M KaXKAOr0 yYaCTHHKA KOMaH/bl B OOIIMI pe3ybTatT
10 pa3paboTaHHBIM KPUTEPUSIM;

IpezjaraTh HOBBIE MPOEKTHI, OLIEHUBATh MJIEM C MO3UIMH HOBHU3HBI, OPUTI'MHAJIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh IIO3UTUBHOE CTPATErMUYECKOE IIOBEJACHUE B PpaA3JIMYHBIX CUTYalUAX,
MIPOSIBIISITH TBOPUECTBO M BOOOpaskeHre, ObITh HHUIIMATHBHBIM.

Ogi1aieHHe YHUBEPCATbHBIMHA PEryJIATHBHBIMH AeHCTBUSIMH:

1) camoopranu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS U BBIABICHHUSA TNPOOJIEM M HMX pEUIeHUs B
KU3HEHHBIX U y4EOHBIX CUTYyallUsX;

BbIOMpaTh HA OCHOBE OMOJIOIMYECKUX 3HAHUM 1I€JIEBBIE U CMBICIIOBBIE YCTAHOBKU B CBOMX
JNEUCTBUAX W MOCTYNKax MO OTHOUIEHHIO K XUBOW NPUPOAE, CBOEMY 3740POBbIO U 30POBBIO
OKPY’KaIOIlUX;

CaMOCTOSITEJIbHO OCYILIECTBIIATh MO3HABATENbHYIO JEATEIbHOCTh, BBIABIATH MPOOJIEMBI,
CTaBuTh U (opMynHpoBaTh COOCTBEHHbIE 3aJaud B 00pa30BaTEIbHOW MAEATEIBHOCTH MU
KU3HEHHBIX CUTYyalUsX;

CaMOCTOSITENIbHO COCTABIIATH IUIaH PELICHUs POOJIeMBbl C YU4ETOM HMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOY TEHHIA;

JlaBaTh OLEHKY HOBBIM CUTYalUsM;

pacIMpATh paMKH y4eOHOr O IpeIMeTa Ha OCHOBE JIMYHBIX IPEATIOUTEHHH;

JieNlaTh OCO3HAHHBIN BHIOOD, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTD 3a PEIICHUE;

OLIEHUBATh NIPUOOPETEHHBIH OIBIT;

Croco0cTBOBaTh (POPMHUPOBAHUIO U MPOSIBICHUIO IIMPOKON 3PYJULIUU B Pa3HBIX 00JacTIX
3HAaHWMN, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHbIN U KYJIbTYPHBIH YPOBEHbD.

2) CAaMOKOHTPOJIb:

JIaBaTh OLICHKY HOBBIM CHTYallUsIM, BHOCHUTb KOPPEKTHBBI B JI€ATEIbHOCTH, OLECHHBAThH
COOTBETCTBHE PE3YJILTATOB LIEIISIM;



BJIAJICTh HABBIKAMH [103HABATEIbHON Pe(IeKCHH KaK OCO3HAHUS COBEPIIAEMBIX JEHCTBHUH
U MBICIMTEJIbHBIX MPOLIECCOB, UX PE3YJIbTaTOB U OCHOBAHUM, UCIOIb30BaTh NPUEMBI pediiekcun
JUIS OLIEHKH CUTYyalllH, BEIOOpa BEPHOI'O PEILICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO PUHUMATh PEIIEHUS 110 UX CHUKEHHUIO;

IIPUHUMATh MOTHUBBI M ApI'yMEHTHI APYTUX IIPU aHAJINA3€ PE3YJIbTATOB JEATEIbHOCTH;

3) npunsiTHe ceds M APYrux:

MPUHUMATh ce0s, TOHUMas CBOM HEJJOCTAaTKH U JTOCTOMHCTBA;

[IPUHUMATh MOTHUBBI U apPT'YMEHTHI IPYTHUX IIPU aHAJIU3€E PE3YJIbTaTOB AEATEIbHOCTH;

IIpHU3HaBaTh CBOE MIPAaBO U NPaBO IPYrUX Ha OLUIMOKH;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C MMO3ULIUU APYTOro YEI0BEKa.

INPEJMETHBIE PE3YJIbTATDBI

[TpenmeTHble pe3ynabTaThl ocBoeHUs nporpammsl COO no 6uonorun Ha 0a30BOM YpOBHE
BKJIIOUAIOT crenupuyeckue ais yuedHoro npeamera «buosiorus» HayuyHble 3HaHMS, YMEHUS U
crocoObl JEeWCTBUH IO OCBOEHHUIO, HHTEpIpeTaluy M NpeoOpa3oBaHUIO 3HAHWMM, BUJIBI
JEeSITEIbHOCTU T10 MOJIYYEHHUIO HOBOI'O 3HAHUS U NMPUMEHEHHUIO 3HaHUM B PaziIMuYHbIX y4eOHBIX
CUTyalUsiX, a TaKKE B pEaJbHBIX JKU3HEHHBIX CHUTYyallUsiX, CBSI3aHHBIX C Ouosorueil. B
porpamMme NnpeMeTHbIE Pe3yJIbTaThl HPEICTaBIEHBI 10 rolaM 00y4eHusl.

[IpeameTtHble pe3yibTaThl OCBOEHHUS yueOHoro mnpenmera «buonorus» e 10 knacce
JOJKHBI OTPayKaTh:

c(OPMHUPOBAHHOCTh 3HAHMH O MECT€ M POJM OHMOJOrMH B CHCTEME HAy4YHOTO 3HAHHUSA
€CTECTBEHHBIX HayK, B ()OPMHPOBAHHM COBPEMEHHON €CTECTBEHHO-HAyYHOW KapTUHBI MHpa U
HAyYHOTO MHPOBO33PEHUS, O BKJIAJE POCCUHCKUX U 3apyOEKHBIX yUEHBIX-OMOIOrOB B pa3BUTHE
6uonoruu, GyHKIMOHAIHLHON IPaMOTHOCTH Y€JIOBEKa JUIsl peIIeHUs )KMU3HEHHBIX 3a/1a4;

YMEHHE PACKPbIBaTh COJEp’KaHuE OMOJIOTMYECKUX TEPMUHOB UM MOHSATHI: )KU3Hb, KJIETKA,
opranusM, Merabonu3M (0oOMeH BelecTB U MpeBpallleHHe HHEepru), TroMeocTas
(camoperynsiusi), ypOBHEBas  OpraHu3alusg JKUBBIX CHCTEM, CaMOBOCIIPOM3BEIEHUE
(penpoxyKuusi), HaCIEACTBEHHOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHUE;

yMEHHUE H3/aratb OHOJIOTMYECKHE TEeOopuH (KJIETOYHas, XPOMOCOMHAas, MYyTallMOHHasi,
LEHTpajJbHasl J0rMa MOJEKYJsipHOH Ouosnoruu), 3akoHsl (I'. Mennensa, T. Moprana, H. U.
BasuiioBa) u yueHus (0 HeHTpax MHOrooOpa3us U IPOUCXOXKIAEHUS KyIbTypHbIX pacTtenuil H. 1.
BasuiioBa), onpenensaTh rpaHUIbI KX IPUMEHUMOCTH K )KMBBIM CHCTEMAM;

YMEHME BJaJeTh METOAAMHU HAYyYHOrO MO3HAHMsS B OMOJIOruM: HAOJIOJEHUE U ONUCAHUE
KUBBIX CHUCTEM, IIPOLIECCOB M SBJIEHUI, OpraHu3alusi U IPOBEJEHUE OHOJOTHYECKOro
OKCIEPUMEHTA, BBIJBU)KEHUE TMIIOTE3bl, BBISBIECHUE 3aBUCUMOCTH MEXIYy HCCIEIYyeMbIMU
BEIMYMHAMHU, OOBSICHEHUE IOJIyYEHHBIX PE3yJbTAaTOB, HCIIOJIB30BAHHBIX HAYYHBIX IOHSATHH,
TEOPHUI U 3aKOHOB, YMEHUE JI€TaTh BHIBOBI HA OCHOBAHMM I10JIyY€EHHBIX PE3YJIbTATOB;

YMEHME BBIAEIATH CYLIECTBEHHBIE IPU3HAKU BHUPYCOB, KJIETOK IPOKAPHUOT U JYKapHOT,
OJZTHOKJICTOUHBIX M MHOT'OKJICTOYHBIX OPraHU3MOB, OCOOEHHOCTH IPOLIECCOB: OOMEHA BELIECTB U
NIPEeBpaIleHUs SHEPrHuM B KJeTKe, (POTOCHHTE3a, MIACTHUYECKOr0 M SHEpreTHyeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, ME03a, OIUIOAOTBOPEHHUS, Pa3MHOXKEHUS, UHIUBUyaIbHOTO Pa3BUTHS
opranusmMa (OHTOTeHe3);

YMEHHE MPUMEHSTH MOJY4YECHHbIE 3HAHUS JJIsI 00BbICHEHUSI OMOJOTHYECKHX MPOIIECCOB U
SIBJICHUM, 1711 IPUHSATHS MPAKTUYECKUX PEIICHUI B MOBCETHEBHOM JKU3HHU C 11eIbl0 o0ecredeHus
0€30IaCHOCTU CBOETO 3/10pOBbSl M 3J0POBbS OKPYKAIOLIMX JIFOAEH, COOJIIOACHUS HOPM



IrPaMOTHOTO TIOBEEHUS B OKpYXKAalolled MPUPOIHON cpeae, MOHMMaHWE HEOOXOAUMOCTH
UCIOJIb30BAaHUS JTOCTH)KEHUH COBPEMEHHOM OMOJIOTMM M OMOTEXHOJIOTHH Ul pallMOHAaIbHOIO
MIPUPOJIOTIOIH30BAHMS,

YMEHHME pellaTh 3JEeMEHTapHble T'€HETHYeCKHEe 3aJauyd Ha MOHO- M JUTHOpHIHOE
CKpEILMBaHUE, CLIETJIEHHOE HACJIeJOBAHUE, COCTABIISTh CXEMbl MOHOIMOPHHOTO CKpEIMBAHUS
JUIS TIpeJICKa3aHUs HacJieJOBaHuUs IIPU3HAKOB Y OPraHNU3MOB;

YMEHHE BBIIOJIHATH Ja00OpaTOpHble U MpaKTUYecKue paboThl, COOM0NaTh MpaBuia MpU
paboTe ¢ yueOHBIM U JTaOOpaTOPHBIM 000PYIOBAHUEM;

yYMEHUE KPUTUYECKH OLEHMBAThb M HMHTEPIPETHPOBATh HH(OPMAIHMIO OHOIOTHYECKOrO
COZIEpXKaHUs, BKJOYAIOLIYI0 IICEBJOHAYYHbIE 3HAHUA W3 PA3IMYHBIX MCTOYHUKOB (CpelncTBa
MaccoBOM MH(pOpMalMy, HAyYHO-IIOMYJISIPHbIE MaTepuaibl), STHUECKUE ACIIEKThl COBPEMEHHBIX
UCCJIEJIOBAHUN B OMOJIOTUH, MEIUIIMHE, OMOTEXHOJIOT U H;

YMEHHME CO3[aBaTh COOCTBEHHbIE IHMCbMEHHbIE M YCTHBIE COOOIIEHMs, 000011as
Oouonornueckyro HMHQOpPMAlMI0O U3 HECKOJbKUX HCTOYHUKOB, TPAMOTHO HCIOJIB30BaTh
MOHSATHIHBIN armapaTt OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTrBo yacos
Ne HaumeHoBaHue pa3iesioB U TeM DJleKTpOHHBIE (LM poBbIe)
n/n NPOrpaMMmbl Bcero Konrpoapibie | Hpaxririeckue o0pa3oBaTe/ibHbIE pecypchl
padoThI padoThI
bu6moreka [JOK
1 brororii Kax Hayka 2 05 https://m.edsoo.ru/7f41¢c292
2 J’KuBbie cucTeMbl 1 UX OpraHU3aIUs 1 bubmmorexa LIOK
https://m.edsoo.ru/7f41c292
3 XUMHUYECKUN COCTaB U CTPOEHUE KIETKU 8 1 bubmorexa LTOK
https://m.edsoo.ru/7f41c292
4 KusznenesaTenbHOCTb KJIETKU 6 Bubmorexa IOK
https://m.edsoo.ru/7f41c292
5 Pa3mHO)XeHME U MHIMBHUYaIbHOE 5 1 bu6mmoreka [IOK
pa3BUTHE OPraHU3MOB https://m.edsoo0.ru/7f41c292
5 HacnenctBeHHOCTh 1 U3MEHYUBOCTD 3 15 bu6moreka [JOK
OpraHH3MOB https://m.edsoo.ru/7f41c292
7 Cenexuust opranu3MoB. OCHOBBI 3 bubmmoreka [IOK
OMOTEXHOJIOTUH https://m.edsoo.ru/7f41c292
8 PesepBHOE Bpems 1 bubmmorexa LOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 34 0 4

ITPOTPAMME
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MNOYPOYHOE INTAHUPOBAHUE

10 KJIACC
N KosmuecTBO yacos 1 DJIeKTPOHHbBIE U(PPOBHIE
(] ara
Tema ypoka Kontposbubie | IlpakTHyeckue o0pasoBareJibHbIE
n/m Bcero U3yYeHUs!
padoTbl padoTbl pecypchbl
bubmorexa IIOK
1 buonorus B cucreMe HayK 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
Metozapl NO3HAaHUS KUBOU IIPUPOLBL
[Ipaktuyeckas padora Ne 1 «Mcnonp3oBanue bubmmoreka [IOK
2 1 0.5
Pa3IHYHBIX METOOB IIPH U3yUCHUH https://m.edso00.ru/863e6122
OMOJIOTUYECKUX 00BEKTOBY
3 buonoruueckue cucTeMsbl, MPOIECCH U UX 1 bubmiorexa LIOK
U3y4dcHHE https://m.eds00.ru/863e6564
4 XuMudeckuit coctaB kieTku. Boyga u 1 bubmiorexa LIOK
MHHEpPAJIbHBIE COJN https://m.edso00.ru/863e674e
bubmiorexa IIOK
5 Benku. CocraB u cTpoeHue OEIIKOB 1 https://m.edso0.ru/863e6b72
depMeHTH — OHUOJIOTHYECKHE
kartanuzaropsl. Jlaboparoprast padota Ne 1
6 «3yveHne KaTaMMTHIECKON aKTUBHOCTH 1 0.5 bubmmorexa LIOK
v ' https://m.edsoo.ru/863e6b72
(hepMeHTOB (Ha MPUMEPE aMUJIa3bl HITH
KaTanasbl )»(JeMOHCTPAIIHS)
bubmorexa [IOK
7 Y JI 1
TICBOARL. ~THITHABL https://m.edso00.ru/863e6870
Bubanoreka IIOK
8 H . AT® 1
YIJISHHOBHE KHCIHOTH https://m.edso00.ru/863e6d5c
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I/ICTOpI/I}I 1 METOAbI U3YUYCHH S KIICTKHU.

bubmiorexa IIOK

9
Knerounas teopus https://m.eds00.ru/863e6e88
10 KreTka kak 1ie;locTHas ’KHUBast CHCTEMa
CrpoeHne 3yKaprHOTHIECKON KIETKH.
JlaboparopHas padora Ne 2 «3yquenne bubmmorexa [IOK
11 CTPOCHHUS KJICTOK PaCTeHH, )KUBOTHBIX, 0.5 https://m.eds00.ru/863e6ff0
rprOOB 1 OaKTEpHii O MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
TFOTOBBIX MHKPOIIpPENapaTax U UX OMHUCAHUE)
bubmorexa IIOK
12 006 0
MCH BELLECTE I MCTAbOIEM https://m.edso0.ru/863e766¢
bubmorexa IIOK
13 Porocuirtes. Xemocuiires https://m.edsoo.ru/863e7c98
. bubmiorexa IIOK
14 dmepretieciii 00MeH https://m.edsoo.ru/863e7aae
JKu3HEeHHBIM UK KJIeTKU. JleeHne KIIETKH.
o | S ot y
A ' https://m.edsoo.ru/863e7dc4
KOpEIIIKa JIyKa Ha TOTOBBIX
MHUKPOIpenaparax»
16 BuocunTes Genka. Peakiiust MATpuaHOTO bubimmoreka [TOK
CHHTE3a https://m.eds00.ru/863e796e
bubmorexa IIOK
17 Tpancasus — GnocurTes benia https://m.edso0.ru/863e796e
18 Hexrerounsie o . . bubmioreka IIOK
IJICTOTHBIE QOPMBIL HUSHH — BUPYCRI https://m.eds00.ru/863e7540
bubmioreka IIOK
19 ®opMbI pa3MHOKEHHSI OPTaHU3MOB https://m.edso00.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Metio3 bubamnorexa [IOK
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OO6pazoBanuie U pa3BUTHE MOJIOBBIX KIIETOK.
OmonorBopenue. JlaboparopHas pabota Ne

bubmorexa IIOK

21 05
4 «VI3yueHne CTPOSHHUS MONOBBIX KIETOK Ha https://m.edsoo.ru/863e81b6
TOTOBBIX MHKPOIIperapaTax»»

22 HNunuBuayanbHOE pa3BUTHE OPraHU3MOB bubamorexa LIOK

FMBHAY: p P https://m.eds00.ru/863e8436

93 I'enernka — Hayka 0 HaCJIeICTBEHHOCTH U bubimoreka [TOK
N3MEHUYHBOCTH https://m.eds00.ru/863e86f2

24 3aKOHOMEPHOCTH HACJEA0BaHUS TPU3HAKOB. bubmoreka [TOK
MoHOTHOpHUIHOE CKPEIUBAHKE https://m.eds00.ru/863e8878
JurnbpuaHoe ckpemuBanue. 3aKoH bubmorexa [IOK

25
HE3aBUCHMOTO HACJIeIOBaHHSI IPU3HAKOB https://m.edso00.ru/863e89a4
CuenuieHHOE HACJIEIOBaHUE TPH3HAKOB.

o | o o o
pesy . ' https://m.edso0.ru/863e8c60
JUTHOPHUTHOTO CKPEIIUBAHUS Y APO30QHIIBI
Ha FOTOBBIX MHUKpOIIpenapaTax»

97 I'enernka noma. HacnenmoBanne mpru3HaKoB, bubmmoreka [IOK
CLIETIJICHHBIX C TIOJIOM https://m.eds00.ru/863e8c60
UzmenunBocTs. Henacnencreennas

| e o o

i " 5 ' https://m.edsoo.ru/863e8efe
M3MEHYHNBOCTH, TIOCTPOCHHE BAPHAIIOHHOT'O
psAa v BapualliOHHON KPUBOI»
HacnencrBeHnast ©3MEHYHUBOCTD.

29 JlaGoparopHas pabora Ne 7. « AHanu3 05 bubmmorexa [IOK
MyTaluil y Apo30(uibl Ha TOTOBBIX ' https://m.edso0.ru/863e8efe
MUKpOIpenaparaxo»

30 I'eneTnka yenoseka Bubaroreka IIOK



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe

https://m.edso0.ru/863e8d78

Pesepaublit ypok. O00011eHHE IO TEME

31 «Hacie ncTBEHHOCTE Y U3MEHUYNBOCTH 1
OpPTaHU3MOB)
bubmiorexa [IOK
32 Cenexaps Kax Hayka u mpouece ! https://m.edso0.ru/863e9214
33 Metoapl U AOCTUKEHUS CEJICKIIUU PAaCTECHUI 1 bubmorekxa IIOK
W >KABOTHBIX https://m.edso0.ru/863e9214
34 buorexHomorust Kak oTpacib IPOU3BOACTBA 1 bubmorexa [IOK
p p . https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

1. buonorus. 10 knacc. bazoBeiit ypoBenb. ABTOp(bl): Ilaceunuk B. B.,
Kamenckuii A. A., PyouoB A. M. u np. /Iloxg pen. Ilaceunnka B. B. Jlunus YMK:
VMK "JInuug xxu3an". B. B. Ilaceunnk, 10 k.

2. buonorus. 10 k1. Yrinyonéuusiii yposenb. ABTop(bl): Ilog pen. [laceunnka B.

B. JIuang YMK: YMK "JIunwns xxu3au'. B. B. Ilaceunnk, 10 1.

METOIUYECKHUE MATEPHAJIBI JIUIAA YYUTEJIA

MNP POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

1. buonorust 10-11 xnacc - Poccutickas anekTponHas mikoja (resh.edu/ru)

2. buonoruyeckuii cipaBoYHHUK OH-NaiH http://www.bioword.narod.ru/

3. Bugeoypoku. Uarepuerypok. 10-11 k.

4. Buneoypokwu - http:// www. youtube.com/

5. Cnam I'MA: Pemry EI'D - http://bio-oge.sdamgia.ru/

6. Cnam 'MA: Pemry BIIP - 6uosorus, 11 xiacc

7. https://content.edsoo.ru/lab/ BuptyaibHbie 1a00paTOPHBIC B MPAKTHYCCKUE

paboThI HA YTIIYOJICHHOM YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHusI.

8. bubmmoreka [IOP
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