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HOACHUTEJBHASA 3AIINCKA

[Tpu pazpaboTke mporpaMmMbl MO OMOJOTUU TEOPETUUECKYIO OCHOBY JUISI ONPECICHHUS
MOJXO0/I0B K (DOPMUPOBAHUIO COJEPKaHUS y4eOHOro mpeamera «bruosorusy) CocTaBUIIM:
koHnentyanbupie mojoxkeHuss @OI'OC COO o B3auMoOOYCIOBIEHHOCTH IIEJIEH,
coJiepKaHusl, Pe3yJIbTaTOB 00yUEHHUS U TPEOOBAHMI K YPOBHIO TIOJITOTOBKHU BHIITYCKHUKOB,
MOJIOKEHUST 00 OOIIMX ENsAX U MPUHIIMIIAX, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSTHUE
CUCTEMBI cpesiHero oduiero oopasoanusi B Poccuiickoit depepannn, a TakxKe MOJI0KEHUS
o crnenuduke OUONOrUHU, €€ 3HAYEHWU B TO3HAHUU KUBOM TPHUPOABI U OOECTICUCHUU
CYIIECTBOBaHMUSl yejoBedeckoro oobmectBa. (CorjacHO Ha3BaHHBIM  TOJIOKEHUSIM,
OTIPEeICJICHbl OCHOBHBIE (DYHKIIUU MTPOTPAMMBI [0 OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma mo Ouonoruu Aa€T MpelCTaBiIeHUWE O IeisXx, o0 o0mei crpareruu
oOy4eHHsl, BOCIUTAHUS U Pa3BUTUS OOyYaIOUIUMXCS CpPEICTBAMH Y4yeOHOTO MpeaMeTa
«buonorus», ompenenser o00s3aTEILHOE NPEAMETHOE COJIEpkKAHUE, €ro CTPYKTYpY,
pacrnpezesieHre Mo pazjenaMm U TeMaM, PEKOMEHIYEMYIO MOCIe0BaTENbHOCTh U3yUYECHHUS
y4eOHOro MaTtepuayia ¢ y4ETOM MEXKIPEIMETHBIX U BHYTPUNPEIMETHBIX CBS3EH, JTOTUKHU
00pa3oBaTeNbHOTO MPOoLIecca, BO3PACTHBIX 0COOEHHOCTEN 00yYaroIMXCS.

B nporpamme mno OWONOTMM TakKe YYMUTHIBAIOTCS TpPeOOBaHUA K TUJIAHUPYEMBIM
JUYHOCTHBIM,  METAaNpEeJAMETHBIM U  TPEAMETHBIM  pe3ysibTaTaM  OOy4YeHus B
GbOpMUPOBAHUM OCHOBHBIX BHJIOB Y4YEOHO-TIO3HABATEIBHON JI€SITEIHLHOCTH/y4eOHBIX
JEUCTBUN 00YYAIONTUXCs IO OCBOCHUIO COJIEPKAHUSI OMOJIOTUYECKOTO 00pa3oBaHMsl.

B nporpamme no 6uonoruu (10—11 kmaccel, 6a30BbIi ypOBEHB) peaii30BaH MPUHITUTT
MPEEMCTBEHHOCTH B HM3Yy4YCHHHM OWOJIOTHH, OJjarojaps 4yeMy B HEll MNpocMaTpUBaeTCS
HaIpaBJICHHOCTh HA pa3BUTHE 3HAHUM, CBS3aHHBIX C (OPMUPOBAHHEM €CTECTBEHHO-
HAy4YHOTO MHPOBO33PEHUSI, I[IEHHOCTHBIX OPUEHTAIMN JUYHOCTH, DKOJOTHYECKOTO
MBIIIJICHUS, TIPEICTABICHUA O 3J0POBOM 00pa3e XWM3HU U OCPEKHBIM OTHOIICHHEM K
OKpy>Karomie npupoaHou cpene. [loaTomy Hapsiy ¢ u3ydeHHEM O0OIIe0HOTIOTHYECKIX
TEOpUH, a TaKKe 3HAHUW O CTPOCHUHU MKHUBBIX CHCTEM PA3HOIO paHra U CYIIHOCTH
OCHOBHBIX TPOTEKAIOIIMX B HHUX IMPOIECCOB B MpOrpamMme IO OHOJOTHUU YAEICHO
BHUMAaHHE HCIIOJIb30BAHUIO MOJYYEHHBIX 3HAHUW B MOBCEIHEBHOM JKU3HU JJISl PEIICHUS
OPUKIAAHBIX 3a7ad, B TOM 4YHCIE: MPOQPWIAKTUKA HACIEACTBEHHBIX 3a00JeBaHUN
YEJIOBEKa, MEIUKO-TCHETUYECKOr0 KOHCYJIbTUPOBAHUS, OOOCHOBAaHHUS OSKOJOTUYECKH
1eecoo0pa3HoOro TOBEJICHUSI B OKPY’KAIOIIEH NPUPOTHON Cpejie, aHaiu3a BIUSHUS
XO35IUCTBEHHOM JIESITEIbHOCTU 4YeJIOBEKa HAa COCTOSHUE NPHUPOAHBIX M HCKYCCTBEHHBIX
DKOCUCTEM. YCHJICHWE BHHMAHHUS K MPUKIAAHOW HAMPABICHHOCTH Y4eOHOTO mpeaMera
«buonorus» MPOAUKTOBAHO HEOOXOIUMOCTHIO OOECTICUCHUS YCIOBHH IS PEIICHUS
OTHOM W3 AaKTyalbHBIX 3a7a4 IIKOJIHHOTO OHOJIOTHYECKOTO O0pa3oBaHUs, KOTOpas



npeanojaraetT (GOpMUPOBaHUE y OOYYArONIMXCsl CIMOCOOHOCTH aManTUPOBATHCA K
U3MEHEHUSIM JUHAMUYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUpA.

buonorus Ha ypoBHe cpeaHero oOiero odpa3oBaHHs 3aHUMAET BaxkHoe MecTo. OHa
obecrieunBaeT (GopMUpPOBaHHE y OOYYAIOIMIUXCS TPEACTABICHWA O HAyYHOW KapTHHE
MUpa, pacIupseT U 0000maeT 3HaHUS O KUBOU MPUPOJIE, €€ OTIIMUNTEIBHBIX PU3HAKAX
— YPOBHEBOW OpraHMU3aIMU U SBOJIIOLNHU, CO3AET YCIOBUS JIs: O3HAHUS 3aKOHOB JKUBOMU
npupoAsl, (QopMupoBaHUS (PYHKIIMOHAIBHOW TI'PaMOTHOCTH, HABBIKOB 3J0pOBOTO U
0e3omacHoro oopaza *KU3HHU, DKOJOTHYECKOTO MBIIIJIECHUS, IEHHOCTHOTO OTHOIIEHUS K
YKUBOU NPUPOJE U YEIIOBEKY.

Bonbiioe 3HaueHue OMONOTMS HMMEET TakXke ISl PEIICHUS BOCIHUTATEIbHBIX H
Pa3BUBAIOIIMX 3a/lad CpPEeAHEro oOIero oOpa3oBaHUs, COIMANIM3AIUMU O0YyYaroUUXCsl.
N3yyenue Ouosiornu oOecrieuyuBaeT YCIOBHUS i (POPMUPOBAHUS HMHTEIUICKTYaJIbHBIX,
KOMMYHUKAIIMOHHBIX W MH(OPMALIMOHHBIX HABBIKOB, JACTETHUUYECKON  KYJBTYpHI,
CIIOCOOCTBYET HMHTErpallid OWOJIOTMYECKUX 3HAHUN C MPEICTABICHUSAMH W3 APYTUX
y4eOHBIX NMPEMETOB, B YACTHOCTHU, (DU3UKU, XUMUU U Teorpaduu. HazBaHHbIe MONT0KEHUS
0 MpeHa3HAuYCHUU y4eOHOTOo mpeaMeTa « bruosorusy cocTaBuiIM OCHOBY JJIsl ONIPEIeTICHUS
MOJXO/MOB K OTOOpY M CTPYKTYPUPOBAHHUIO €r0 COJEP)KaHUs, IPEICTABICHHOIO B
porpamMme 1o OMOJIOTHH.

OT6op conepxanusi ydeOHoro mpeamera «buosorus» Ha 0a30BOM  ypOBHE
OCYIIECTBIEH € MO3UIMN KYyJIbTypOCOOOPA3HOTO IMOIX0Ja, B COOTBETCTBHH C KOTOPHIM
oOyyJaromuecs: JOJKHBI OCBOUTH 3HAHUS U YMEHUS, 3HAYUMBbIE 111 opMuUpoBaHus 001Iei
KYJBTYpBI, OTIPEIICISAIONINE aJICKBATHOE MTOBE/ICHUE YEJIOBEKA B OKPYKAIOIIEH PUPOTHOMN
cpeze, BOCTpeOOBaHHbBIC B TTOBCEIHEBHOM KU3HU U MIPAKTUUYECKOU AesiTeabHocTH. Ocoboe
MECTO B JTOM CHUCTEME 3HAHUM 3aHUMAIOT DJIEMEHTHI COJICp)KaHMs, KOTOPBIE CIyKaT
OCHOBOHM 11 (pOpMHPOBAHHUS TPEJICTABICHUNH O COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTUHE MHUpPA U IIEHHOCTHBIX OPUEHTAIMAX JIMYHOCTH, CIIOCOOCTBYIONIUX T'yMaHH3aIlUU
OHOJOrNYECKOro 00pa30BaHUs.

CTpykTypupoBaHUE COJACpPKaHUS Y4yeOHOro Marepuajia B MporpamMme Mo OHOJIOTHUU
OCYIIECTBICHO C YY€TOM TPUOPUTETHOTO 3HAYCHUS 3HAHUM 00 OTIMYMTEIHHBIX
OCOOEHHOCTSIX JKMBOW TIPHUPOABI, O €€ YpPOBHEBOW OpraHW3alUud W HBOJIOIUU. B
COOTBETCTBUM C OTUM B CTPYKType YyueOHoro mpeamera «buomorus» BbIIeneHBI
cleAywonme cojaepkareiabHble JuHUU: «buonorus kak Hayka. MeToasl Hay4dHOTO
no3HaHus», «Knerka kak Oumosiormyeckas cucrtema», «OpraHu3M Kak OHOJIOTHYECKas
cucrteMay, «CucrteMa W MHOTOOOpa3ue OPraHWYECKOrOo MHpa», «IBOIIONUS KHUBOU
MPUPOJIB», « IKOCUCTEMBI U MPUCYIIIME UM 3aKOHOMEPHOCTH.

[lens u3ydyenus ydyeOHoro mpeamera «buosorus» Ha 0a30BOM YpPOBHE — OBJIAJICHUE
00yYarouMMUCs 3HAaHUSIMU O CTPYKTYPHO-(YHKIIMOHATIBHOW OpraHU3alliy KUBBIX CUCTEM
pPa3HOro0 paHra W NPUOOpPETEeHHE YMEHUM HCIMOJIb30BATh ATH 3HAHUS MJI TPAMOTHBIX
JIEUCTBUN B OTHOIICHUH OOBEKTOB JKMBOW MPUPOJBI U PEIICHUS PA3TMYHBIX KHU3HEHHBIX
npobiiem.



JlocTmxenne uenu u3ydeHus ydeOHoro mpeamera «buonorus» Ha 0a30BOM ypOBHE
o0ecreunBaeTcsl peuIeHUEM CIIeIYIOUX 3a1a4:

OCBOCHHME OOYYaIOIIMMUCS CHUCTEMbl 3HAHUWA O OMOJIOTMYECKUX TEOPUSIX, YUCHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, THUIOTe3aX, MpaBUiaX, CIyKaliX OCHOBOM s
dbopMUpOBaHUs TPEACTABICHUNH O €CTECTBEHHO-HAYyYHOM KapTHHE MHpPa, O METOJax
HAy4YHOT'O MO3HAHUS, CTPOCHUH, MHOTO00Opa3uu U OCOOCHHOCTAX KUBBIX CUCTEM Pa3HOI0
YPOBHSI OpraHU3allii, BBIJAIOMIUXCS OTKPBITUAX M COBPEMEHHBIX HCCIEAOBAHUIX B
Onojoruu;

dbopMupoBaHre y 00yJaromIMXCsl MO3HABATEIbHBIX, HHTEIJICKTYaIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEH B MpoIlecce aHalinW3a JAHHBIX O MYTAX Pa3BUTHA B OWOJIOTUM HAYYHBIX
B3TJISIJI0B, UJIEH U TTOIXO/I0B K M3YUYEHHIO )KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3allNH;

CTAHOBJICHHE Yy OOydarommxcs OOIIed KyJIbTypbl, (DYHKIIMOHAIBHON T'PaMOTHOCTH,
pa3BUTHE YMEHHM OOBSICHATH U OIICHUBATH SBJIICHUS OKPYKAIOIIETO MUPA JKHBOU MPUPO/IBI
Ha OCHOBAHHH 3HAHUH U OIIBITA, MOJYYEHHBIX MTPU U3YICHUH OUOIOTHH;

dbopmupoBaHre y 00ydarOIIMXCS YMEHUN UIUTIOCTPUPOBATH 3HAYEHUE OMOIOTHYECKUX
3HaHUI B MPAKTUYECKOMN NESITEIbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX METUITMHCKHUX
TEXHOJIOTUI U arpOOMOTEXHOJIOTHA;

BOCITUTaHNE YOCKIEHHOCTH B BO3MOXXHOCTH TTO3HAHHS YEIOBEKOM >KMBOW TPHUPOJIBI,
HEOOXOIMMOCTH O€peKHOT0 OTHOUIEHUSI K HEM, COOJIIOIECHHSI ATHYECKUX HOpPM MpHU
MIPOBEICHUH OMOJIOTHYECKUX UCCIICIOBAaHUM;

OCO3HAHUE LIEHHOCTU OMOJIOTHYECKUX 3HAHUM ISl TOBBIIICHUS] YPOBHS AKOJIOTHYECKOM
KyJbTYPBI, 151 POPMHUPOBAHUS HAYIHOTO MHUPOBO33PCHHUS;

pUMEHEHUEe NMPUOOPETEHHBIX 3HAHWNW M YMEHHI B MOBCEIHEBHOW JKWU3HH IS OLICHKU
MIOCIIEZICTBUI CBOCH JIEATEITHHOCTH TI0 OTHOIIEHUIO K OKPY)KAIOIICH cpesie, COOCTBEHHOMY
310pOBBIO, 00OCHOBAHUE U COOITIOJICHUE MEP MPOPUITAKTUKH 3a00JIEBaHU.

B cucreme cpennero obmero obpazoBanusi «buosorus», uyyaemas Ha 0a30BOM
YPOBHE, SIBISIETCS 00s13aTEIbHBIM YU4EOHBIM MPEIMETOM, BXOISAIINM B COCTaB MPEAMETHOU
obnactu «EcTecTBeHHO-HAayYHBIE PEAMETHI.

Jlnst w3ydeHust Owosioru Ha 0a30BOM YpOBHE CpEeAHEro o0Iero oO0pa3oBaHUs
otBoautcs 102 gaca: B 10 knacce — 34 yaca (1 yac B Henento), B 11 kitacce — 68uacos (2
yaca B HEJIEII0).



COJEPXKXAHUME OBYUYEHUA
11 KUIIACC

Tema 1. buoJsiorusi Kak HayKa.

buonorus kak Hayka. CBsi3b OMOJIOTMHM C OOILIECTBEHHBIMHU, TEXHHUYECKUMHU U JPYTUMHU
€CTECTBEHHBIMU Haykamu, ¢uiocoduen, 3TUKOHN, 3cTeTuko U mpaBoMm. Ponp Ouonoruu B
dbopMHpOBaHUU COBPEMEHHON HaAyYHOU KapTHHBI MUpa. CucTteMa OMOJOTUYECKUX HaYK.

Meroabl O3HaHUS )KUBOW MPUPOBI (HAOIIOIEHHE, SKCIIEPUMEHT, ONIMCAHUE, U3MEPEHUE,
KJ1accuduKaius, MOJIeTMPOBaHUE, CTATUCTHYECKAs 00paboTKa JaHHBIX).

JdemoncTpanuu:

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

Tabnuibl U cxeMbl: «MeToIbl TO3HAHUS )KUBOU IPUPOJIBI.

JlaGopaTopHbie U NpaKTHYECKHE PadOThI:

[Ipaktnueckass padbora Ne 1. «lcnosb3oBaHuE pa3IUYHBIX METOJOB NpPH H3YYEHUU
OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cUCTEMbI U UX OPraHU3AIUSA.

XKusble cuctembl (OMOCHCTEMBI) KakK MpEeAMET U3y4eHHs Ouosioruu. OTIMYME KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CpoiicTBa OMoOCHCTEM U HX pa3HOOOpasue. YPOBHU OpraHu3alud  OUOCHUCTEM:
MOJICKYJIAPHBIA, KJICTOYHBIMA, TKAHEBBIM, OPraHU3MEHHBIM, MOMYJISIUOHHO-BUIOBOW,
HKOCUCTEMHBIN (OMOTEOIEeHOTHYECKUH ), OMOChHEPHBIN.

JdemoncTpanuu:

Tabmuupbl U cxembl: «OCHOBHbIE TMPU3HAKU XKU3HW», «YPOBHH OpraHU3alUd >KUBOU
MPUPOJIBIY.

O6opynoBanue: mojaenb Mojiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOCHHE KJICTKH.

XUMHUYECKUMN COCTaB KJIETKH. XUMHYECKUE  DJIEMEHTBHI: MaKpOdJIEMEHTHI,
MUKpO3JIEMEHTHl. Boga 1 MUHEpabHbIE BEIIECTBA.

OyHKIMK BOABI M MHUHEpaAJbHBIX BellecTB B kieTke. [loanep:kaHue OCMOTHYECKOTO
OanaHca.

benku. CoctaB u cTpoeHue 0eIKoB. AMUHOKUCIOTH — MOHOMEpHI OenikoB. Hezamennmbie
U 3aMEHUMbIE aMUHOKHUCIOTHI. AMHHOKHUCJIOTHBIN COCTaB. YPOBHHM CTPYKTYPhI OEIKOBOM
MOJIEKYJbI (IIEpBUYHAS, BTOPUYHAS, TPETUYHASI U YETBEPTUUYHASI CTPYKTypa). XUMUUYECKHE
cBoiicTBa OenkoB. buonornueckue GpyHkunnu 6EIKOB.

®depmenTsl — Ouonoruueckue kKaranuzatopbl. CTpoeHue (epmeHTa: aKTUBHBIM IIEHTD,
cyoctparHas cnenuduyHoctb. Kodepmentsl. Butamunbl. Otiauuus ¢GEepMEHTOB OT
HEOPraHUYECKUX KaTaIN3aTOPOB.



VYrneBonbl: MOHOCaxapu bl (TIFOKO03a, prd03a U Ae30Kcupru003a), qucaxapuibl (caxaposa,
JAKTO3a) W TMOJMcaxapuasl (Kpaxmaj, TIWKOTeH, IeJUTI0NI03a). buonornyeckue (QyHKIUU
YTJIEBOJIOB.

Jlununpr:  TpurmmMnepuabl, Qochommnuabl, crepouasl. [ uapodunbHO-TUAPOGOOHBIC
cBoicTBa. buonornyeckue ¢yHkuuu aunuaoB. CpaBHEHHE YTIEBOIOB, OCIKOB W JUMUIOB
KaK UCTOYHUKOB YHEPTUH.

Hyxnennoseie xkucnorsl: JJHK u PHK. Hykneotuasl — MOHOMEPHI HYKJIIEMHOBBIX KHUCIIOT.
Crpoenne u ¢pynkuuu JHK. Crpoenne u ¢pynkuuu PHK. Bunst PHK. AT®: crpoenue u
byHKIUH.

[utonorust — Hayka o kierke. KiietouHas Teopust — mpuMep B3auUMOJECUCTBUS UAECH U
(hakTOB B HAYYHOM MO3HAHUU. METO/Ibl U3YyUCHHUS KIIETKHU.

Krnerka kak uenoctHas kuBasi cucrema. OOume Npu3Haky KIETOK: 3aMKHYyTasi HapyKHas
meMOpana, mosekynbl JIHK kak reHeTHdeckuil anmapar, cuctema cCuHTe3a 0eska.

Tunel KJIETOK: JyKapuoTHdeckas U Mpokapuoruyeckas. OCOOEHHOCTH CTpOEHUS
npokapuoTudyecko kietku. Kierounas creHka Oaktepuil. CTpoeHHE >SYKapHUOTHUYECKOU
KJIeTKH. OCHOBHBIE OTIIMYUS PACTUTENILHOM, )KUBOTHON U TPUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAJIUKC, MX (DYHKIIUU.
[Mnazmatuueckass memOpana, e€ cBoWcTBa M (QyHKIiuU. [{uToruiasma u e€ opraHOWIBI.
OnmnomemOpannple  opraHowabl  kjetkw: OIIC, ammapat [odbIkH,  JIM30COMBI.
[lonyaBTOHOMHBIE OpraHOWABl KJIETKA: MHUTOXOHIAPHUM, IUIacTUABL. [IpoucxoxaeHue
MUTOXOHAPUMA U TuiacTua. Buael mnactua. HememOpaHHble opraHOUAbl KIETKU: pUOOCOMBI,
KJIETOYHBI I[EHTP, LEHTPUOIU, PECHUYKU, KIYTHUKA. DYHKIUU OPraHOUAOB KIIETKH.
Bxurouenus.

Anpo — perynsTopHbli IeHTp KiIeTKU. CTpoeHue sijapa: sigepHas o00JI04YKa, KaproIviazma,
XPOMAaTHH, SAPHIIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KIIETKE.

JlemoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. IlIBann, M. lllneitnen, P. Bupxos, k. YorcoH, @.
Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Huarpammelr:  «PacripeneneHne XUMHYECKHMX JJEMEHTOB B HEXKHUBOM  MIIPUPOLAL»,
«PacnpeneneHne XUMHYECKUX 3JIEMEHTOB B )KMBOU MPUPOJIE».

Tabmuubr u cxembl: «llepumonnueckas Tabnuila XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue
MOJIEKYJIbI BOJbDY, «buocuHTe3 Oenkay», «CTtpoeHue MOJIeKynbl Oenka», «CtpoeHwue
dbepmenrtay, «Hyxneunnosbie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHue
DYKApUOTUYECKOU KIETKN», «CTpOEHUE KUBOTHOM KIIETKW», «CTpOEHHE paCTUTEINbHOU
KIIETKN», «CTpOEHHE MPOKAPUOTUYECKON KIIETKNY», «CTpOCHHE fAJIpa KIETKU», « Y TIEBOIbI»,
«JIummaery.



O6opynoBaHue: CBETOBOM MHUKPOCKOI, OOOpYAOBaHHWE JISI TPOBENCHUS HAOIIOICHHUM,
U3MEPEHUN,  HAKCIEPUMEHTOB,  MHKpOMIpernapaTbl  pPaCTUTEIbHBIX, JKUBOTHBIX W
OakTepUabHBIX KIJIETOK.

JlaGopaTopHble U NpaKTHYECKHEe PadOThI:

JlabopaTtopHas pabota No 1. «M3yueHue KaTaquTUYECKON aKTUBHOCTH (DEpMEHTOB (Ha
puMepe aMUJIa3bl UIIA KaTajaasbl).

Jlabopatopuas pabotra Ne 2. «M3ydeHme CTPOCHUS KJIETOK pPACTCHHM, >KUBOTHBIX H
OaKTepHil Mo MUKPOCKOIIOM Ha TOTOBBIX MUKpOIIpENapaTax U uX OMUCaHUE».

Tema 4. ’KuzneneaTeJJbHOCTL KJIETKH.

OOmeH BelecTB, WM MeTa0oiu3M. AccUMUISIUA  (IUTACTUYECKUA OOMEH) U
JUCCUMUWISIUSA (SHEPreTUYECKU 00OMEH) — JIB€ CTOPOHBI €AMHOTO Mpoliecca MeTadboInu3Ma.
Posb 3aKOHOB COXpaHEHUS BEIIECTB U YHEPTUH B TIOHUMAHUHU METa00IM3Ma.

Tunel oOMeHa BemiecTB: aBTOTpOdHBIN U reTepoTpodHbid. Ponb dhepmeHTOB B 0OMEHE
BEILIECTB U NIPEBPALICHUN SHEPTUU B KIIETKE.

®dotocunte3. CmeroBass W TemHOBas (a3bl ¢dorocuHTe3a. Peaknuu (orocunTesa.
D¢ dextuBHOCTh (DoTOCHMHTE3a. 3HAaueHHWE (POTOCHHTE3a I KU3HM Ha 3emiie. BnusiHue
yCJIOBUH cpejibl Ha (POTOCUHTE3 M CITOCOOBI MOBBIIIEHUS €T0 MPOAYKTUBHOCTH Y KYJBTYPHBIX
pacTEHUN.

XeMOoCHHTEe3. XEeMOCHHTE3UPYIOIKe OakTepuu. 3HAUCHHE XEMOCHUHTE3a IS JKU3HM Ha
3emie.

DHepreTuueckuidi oOMeH B KJIeTke. PacmieryieHue  BelIECTB, BBIJICIEHUE U
AKKyMYJIMPOBAHHE DJHEPrUU B KIJETKE. OTambl SHEpPreTudeckoro ooOmeHa. [numkonus.
bpoxenue u ero Buibl. KHCIIOPOIHOE OKHUCIICHUE, WIIH KJIETOUYHOE JIbIXxaHue. OKUCIUTENBHOE
dbochopunupoBanue. IPHEKTUBHOCTh YHEPTETHUECKOTO 0OMEHa.

Peakiuun wMatpuuHoro cuHre3a. l'enernueckas wuHpopmamus u JIHK. Peanuzanus
reHeTH4YecKoil nHpopmauu B kieTke. ['eHeTnyeckuid Ko U ero cBoiicTBa. TpaHCKpUMIIUS —

matpuunbli  cunte3 PHK. Tpancmsumss — OwocuHTe3 Oenka. OTambl TPaHCISAIUU.
KomupoBanne amuHOKHCIOT. Posib pubocom B OnocuHTE3e OerKa.
Heknerounsle ¢opmbl xu3Hu — BuUpychl. Mcrtopus otkpeitTus BupycoB (. U.

NBanoBckuit). OcoOEHHOCTH CTPOCHHUS W >KU3HEHHOIO IMKJIa BHUpYycoB. baktepuodaru.
bone3nn pacreHuil, JKUBOTHBIX M  YEJIOBEKA, BbI3bIBAEMBIE BHUpycamMu. Bupyc
ummyHoneduiuta yenoBeka (BUY) — BozOymurens CIIMJla. OOGpatHas TpaHCKpUMITHS,
peBepTaza u unTerpasa. [Ipodpunaktuka pacnpocTpaHeHus: BUPYCHBIX 3a00JICBaHHIA.

JdemoHcTpanuu:

[Toptpetsl: H. K. Konbios, . U. UBanosckuii, K. A. Tumupsizes.

Tabmuubr wu  cxembl: «Tumbl  mutasusy, «Metabommzm»,  «MUTOXOHIPHS,
«DHepreTuueckuii oOMen», «Xnoporact», «Porocuntesy, «Ctpoenue JHK», «Ctpoenue
U (GyHKIMOHUMpOBaHHE TeHa», «CuHre3 Oenka», «l'eHeTmueckuii ko, «Bupycen,



«baktepuodarn», «Crtpoenne u >xu3HeHHb 1ukia Bupyca CIIM[a, Oaxtepuodaray,
«Pemmmkanmsa JIHK».

Oo6opynoBanue: moaenu-anmmkanuu «Yasoenne JIHK u tpanckpunuums», «buocuntes
oenka», «CTpoeHue KIeTKu», Mosieib cTpykTypsl JJHK.

Tema 5. Pa3aMHoKeHMe M MHAUBUAYAJbHOE PAa3BUTHE OPTAaHU3MOB.

Knetounsli MK, WM KU3HEHHBIH WK kieTku. MuTepdaza m mwuros. Ilpomeccsr,
npoTekatonue B uutepdasze. Pemnmukanus — peakius matpuydoro cuaresa JJHK. Ctpoenue
XpOMOCOM. XPOMOCOMHBIM HaOOp — KapuUOTHIIL. JIUTIIOUIHBIA U TalIOUIHBI XPOMOCOMHBIE
HaOopbl. Xpomatuzabl. LluTomorndyeckue OCHOBBI Pa3MHOKEHUS M HMHIAMBUAYAJIBHOTO
pa3BUTHSL OPraHU3MOB.

Henenne xnetkn — murto3. Cragum muto3a. I[lpomeccel, MpoucXondine Ha pPas3HbIX
CTaIUIX MUTO3a. boIornyeckuii CMBICII MUTO3a.

[TporpamMmmupyemasi ru0esb KIETKH — aromTo3.

®opmbl  pa3MHOXKEHHS OpraHuM3MOB: Oecrmojoe U monoBoe. Buasl  Gecrnosoro
Pa3sMHOXKEHUA:  JEJIEHWE  HAJABOE, IIOYKOBAaHME  OJHO- W MHOTOKIETOYHBIX,
cropooOpa3oBaHHe, BEreTaTUBHOE  pa3MHOXKEHHE. VICKyCCTBEHHOE  KIOHMPOBAaHHE
OpPraHU3MOB, €T0 3HAYECHHE NI CEJICKIUU.

[TonoBo€ pa3MHOKEHUE, €T0 OTIMNYHS OT OECIIOJIOTO.

Meiio3. Craaum Mmeitoza. Ilpomeccsl, mpoucxoasnme Ha craausx Meio3a. IloBenenue
XpoMmocoM B merno3e. Kpoccunrosep. bruosornyeckuili CMbICH U 3HaYEHHE MEN03a.

["ameTorenes — mpouecc 00pa3oBaHUs MOJOBBIX KIETOK Yy KMBOTHBIX. [l0sI0BBIE Kene3bl:
CEMEHHHKHU U AnYHUKU. OOpa30BaHue U pa3BUTHE MOJIOBBIX KJIETOK — raMeT (CriepMaTo3ou,
AWLEKIIeTKa) — chepMaroreHe3 MU oBoreHe3. (OCOOEHHOCTH CTPOEHHS SHIEKIETOK U
cnepmaTto3onioB. OmnonorBopenue. [lapreHorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTreHe3). OMOpPHOHAIbHOE pa3BUTHE (IMOPHOTEHE3).
Dranbl 3MOPUOHATBHOTO PA3BUTHUSL Y MO3BOHOYHBIX KMBOTHBIX: APOOJICHHE, TacTpyJisius,
opranorene3. lloctamOpuonanbHoe pa3BuTHe. THIBI TOCTIMOPHUOHAIBHOTO PAa3BUTHS:
npsiMoe, Hempsimoe (IM4uHO4YHOE). BrusiHue cpeapl Ha pa3BUTHE OPraHU3MOB, (DaKTOPHI,
CIOCOOHBIE BBI3BIBATh BPOKIEHHBIE YPOJICTBA.

Poct u pasButue pacrtennii. OHTOreHe3 LIBETKOBOTO PACTEHUS: CTPOCHUE CEMEHH, CTaIuuU
pa3BUTHSL.

JlemoHcTpanuu:

Tabmuibl 1 cxeMbl: «D@OPMBI pa3MHOKEHHSI OPTAaHU3MOBY, «J[BOWHOE OIIOAOTBOPEHUE Y
LBETKOBBIX pacTeHui», «BereratuBHOE pa3MHOKEHUE pACTECHUI», «JleneHue KieTku
OakTepuit», «CTpoeHHE MONOBBIX KIETOK», «CTpoeHre XpoMOcoMbl», «KileTouHbI UKD,
«Permmmukamusa IHK», «Muto3», «Menos», «llpsamoe n Henpsamoe pazButuey, «l amerorenes
y MIIEKOIIUTAKOUINX U YEJIOBEKa», «OCHOBHBIE CTAIUN OHTOIEHE3A».



OO6opynoBaHKe: MUKPOCKOI, MUKpornpenapaTsl «CrepMaTo30Uibl MJIEKOMUTAIONIETOY,
«Shnexnerka muekonuraromero», «KapruokumHes B KieTKax KOpPEIIKa JIyKa», MarHUTHas
Moeb-anmaukanus «/lenenne knetkn», moaens JJHK, Mogens meTadazHnoit XxpoMOCOMBI.

JlaGopaTopHble U NpaKTHYECKHEe PadOThI:

JlabopaTtopHas padota Ne 3. «Habmonenre MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOTIPENapaTaxj».

Jlabopatopuass pabora No 4. «l3ydyeHme CTpPOEHHS TIOJOBBIX KJIETOK Ha TOTOBBIX
MHUKPOIIPETapaTaX».

Tema 6. HacsiencTBeHHOCTH 1 KBMEHYHBOCTH OPraHU3MOB.

[IpenmMer W 3amaun TeHETUKHU. VIcTopus pa3BUTHUS TEHETHKUA. PoOib IUTOIOTMU U
AMOPHOJIOTUM B CTAHOBJICHUU TE€HETHKU. BKiaag pocCUiCKMX U 3apyOeKHBIX YUYEHBIX B
pa3BUTHE TEHETUKH. MeToapl TEeHETUKH (THOpUI0IOTUYECKUH, UUTOTeHETUYECKUH,
MOJIEKYJIIpHO-TeHeTH4Yeckuii).  OCHOBHBbIE  TE€HETHYECKHE  MOHATHUS. | eHeThyeckas
CHMBOJIMKA, UCIIOJIb3YEMAs B CXEMAX CKpPEIIMBAHUN.

3aKOHOMEpPHOCTH  HACJIEIOBaHWsI  TMPU3HAKOB, yCTaHOBIEeHHbIe [.  MeHnenem.
MonorubpuiHoe CKpelMBaHue. 3aKOH €IUHO-00pa3us THOPUIIOB TEPBOrO IMOKOJEHUS.
[IpaBuno HOMUHHpPOBAHUWS. 3aKOH PACIICIUICHUA MPHU3HAKOB. ['MMOTE3a YHUCTOTHI TaMer.
[TomHOE 1 HEMOTHOE JOMUHUPOBAHHUE.

JuruOpugHoe  CKpeluMBaHWe. 3aKOH HE3aBHCHMOTO  HACIEJOBaHUS  IPHU3HAKOB.
[{uTtoreHeTnueckue OCHOBBI IUTHUOPUIHOTO CKpEIIMBaHUS. AHATU3UPYIOIIEE CKPEIIMBAaHUE.
Hcnonb30BaHre aHATM3UPYIOIIET0 CKPEITUBAHUS ISl OTIPEIeTICHUsI TeHOTUIIa 0COOU.

CuernienHoe HacienoBanue mpusHakoB. Pabora T. Moprana mo cCHEMJICHHOMY
HaCJIEIOBAaHUIO T€HOB. HapyleHre cuerieHust FTeHOB B PE3YJIbTaTe KPOCCUHIOBEPA.

XPpOMOCOMHAasI TEOPHS HACIIEACTBEHHOCTH. | eHeTuYecKkue KapThl.

['enernka mona. XpoMOCOMHOE OMPEAEICHUE MOJa. AYyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHble M reTeporaMeTHbie OopraHu3mbl. HacnenoBaHnue mpu3HAKOB, CHETUJIEHHBIX C
TIOJIOM.

N3MeHunBOCTh. BUBI N3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAsA. Posb cpenbl
B HEHACJICJICTBEHHON M3MEHUMBOCTH. XapaKTEPUCTHUKA MOJIUPUKAITMOHHON M3MEHUYHUBOCTH.
Bapuanunonnslii psii 1 BapuanmoHHas kpuad. HopMa peakuun npusHaka. KonnuecTBeHHbIE
M KayeCTBEHHBbIE TPU3HAKM U HX HopMma peaknuu. CBoicTBa MOIU(DUKAIIMOHHON
W3MEHUYUBOCTH.

HacnencrBenHasi, uiaM T€HOTUNIMYECKAs, HI3MEHUYNBOCTh. KOMOWHATHBHASI M3MEHUHUBOCTb.
Meiio3 ¥ MOJIOBOM MpollecC — OCHOBa KOMOWHATHMBHOW HM3MEHUYMBOCTH. MyTallMOHHAs
u3MeHunBoCTh. Kilaccudukanusa MyTtanuil: reHHbIE, XpOMOCOMHbIE, T€HOMHbIE. HacToTa U
OpUYUHBl  MyTanuid. MyTarenaple  (QakToppl. 3aKOH TOMOJOTHYECKHX PSIOB B
HacliencTBeHHOM n3MeHunBoctu H. 1. BaBuiosa.

BHesaepHas HaCIeCTBEHHOCTh U U3MEHUYHUBOCTb.



['enetuka uenoBeka. Kapuorun uenoBexka. OCHOBHBIE METOAbl T€HETHKU 4YEJIOBEKA:
TEHEAIOTUYECKUM, OJIM3HELOBbIA, IUTOTCHETUYECKUM, OMOXMMUYECKUH, MOJEKYJISPHO-
reHetnueckuil. COBpEMEHHOE OIpEJeICHUE T€HOTHUIIA: MOJHOI€HOMHOE CEKBEHHPOBAHMUE,
IeHOTUIIUPOBaHUE, B TOM ymcie ¢ nomoibto [11{P-ananu3a. Hacnencrsennsie 3a00neBaHust
YyelioBeKa: TIeHHble 0oJie3HH, OOJIE3HH C HACJIEICTBEHHONW MPeIpacloiioKeHHOCTHIO,
XpoMocoMHbIe Oomne3Hu. CoMaTHdecKue M TeHepaTUBHbIE MyTaluu. CTBOJOBBIE KIIETKHU.
[Tpuamuner  3mopoBoro  oOpasza KW3HW, JOUATHOCTHKW, TMPOGUIAKTUKA U JICYCHUS
reHeTH4eckux  Oosie3Hel.  MenuKo-reHEeTHYeCcKOe  KOHCYJIbTUpPOBAaHUE.  3HaueHUE
MEJUIIMHCKOW TE€HETUKH B TMPEJAOTBPAIICHUM U JICUCHWUM TEHETUYECKHX 3a00JIeBaHUM
YEJI0BEKA.

JdemoHcTpanuu:

[Toptpetsi: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yersepukos, H. B. Tumodees-
PecoBckuii, H. 1. BaBunos.

Tabnuibl 1 cxeMbl: «MOHOTHOPUHOE CKPEIIMBAHUE U €r0 LIUTOTCHETUYECKas OCHOBAY,
«3aKOH pACIICIUICHUS] M €ro IUTOreHEeTUYeCKass OCHOBa», «3aKOH YHUCTOTHI TaMeET,
«Jlurubpugnoe ckpemmBanue», «luTonornyeckrue OCHOBBI TUTHOPUAHOTO CKPEIIUBAHUS,
«Menos», «B3anMoAEHUCTBUE aJUICNbHBIX TE€HOB», «l'€HETMYEeCKHue KapThl pPACTEHU,
YKUBOTHBIX U YEJIOBEKa», «I €HeTHKa noJjia», «3aKOHOMEPHOCTH HACJIEIOBAHUS, CLIETUICHHOTO
¢ noinom», «KapuoTunbel dYenoBeka W KMBOTHBIX», «Buabl  H3MEHUYMBOCTHY,
«MonudukarmonHass u3MeHYUBOCThY, «HacnenoBanue pesyc-daxropay, «l'eHeTHKa TPy
KpoBW», «MyTalmoHHass U3BMEHUUBOCThY.

O6opynoBanue: Mojaenu-anmaukanuun «MoHOrHOpuHOE CKpenBanue», «HemomHoe
TOMUHUpPOBaHUE», «JlurnOpumaHoe ckpenmBanuey», «Ilepekpéct xpomMocom», MUKPOCKOIT U
Mukponpenapar «Jlpozodunay (Hopma, MyTanuu (GOpPMBI KPBUILEB U OKpPACKH Tela),
repOapuii «I'opox MOCEBHON.

JlabopaTopHble U MpaKkTUYECKHE PadOThI:

JlabopaTtopHas pabora Ne 5. «M3yuenue pe3yabTaToB MOHOTUOPHUIHOTO U AUTUOPHUIHOTO
CKpEIIUBaHUS y AP030(UIIBI Ha TOTOBBIX MUKpPOIIpEnapaTaxy.

JlaGoparopHas pabota Ne 6. «3yueHrue Moau(puKaliMOHHOW U3MEHUUBOCTH, MIOCTPOCHUE
BAPUALIMOHHOTO PsAJla U BAPUALIMOHHOM KPUBOW.

JlabopatopHass pabora Ne 7. «AHamu3 wMyTauuid y Apo30¢uiIbl Ha TOTOBBIX
MUKPOIIpEnapaTaxy.

[Tpaktrueckas padota Ne 2. «CocTaBieHue U aHAIU3 POJAOCIOBHBIX YEJIIOBEKAY.

Tema 7. Cenexkuusi opranu3mon. OCHOBbI OMOTEXHOJIOTHH.

Cenekuus Kak Hayka U IMPOIECC. 3apOXKACHUE CENEKINHU U JoMecTuKanusa. Yuyenue H. U.
BaBuioBa 0 1eHTpax MPOUCXOXKICHUS W MHOTO0Opa3vs KyJbTYPHBIX pacTeHuid. LleHTpbI
MPOUCXOKJCHHUS TIOMAIIIHUX )KUBOTHBIX. COPT, MOpoja, IITAMM.

CoBpeMeHHBIE METOJIbI CEeNEKIMU. MacCOBBIi U WHIWBHUIYATBHBIA OTOOPHI B CEJICKITMH
pacTeHuil W KUBOTHBbIX. OIllEHKAa 3KCTepbepa. bIM3KOPOACTBEHHOE CKpEIIMBAaHUE —



uHOpuauHT. Yncras muansa. CKpenmBanne YUCThIX JIUHAUN. ['eTeposuc, ninm rudpuaHas cumia.
HeponcteenHoe ckpemuBanne — aytOpuauHr. OtnanéHHas ruOpuam3anus U e€ yCIexu.
N cKyCCTBEHHBINM MyTareHe3 U MOJYy4YEHUE MOJUIUIONAO0B. JJIOCTHKEHUS CEIIEKIIUU PACTEHUM,
YKUBOTHBIX U MUKPOOPTaHU3MOB.

buotexHonoruss Kak oOTpaciib MPOU3BOACTBA. ['€HHAs HWH)KEHEPHs. OJTambl CO3IaHUS
pexomOunantHoi JIHK u Tpancrennsix opranusmoB. Knetounas umxenepus. Kinetounsie
KYJIbTYpBL. MukpokiIoHaIBHOE Pa3sMHOXEHUE PACTEHHI. Knonnposanue
BBICOKOIIPOAYKTUBHBIX CEJIBbCKOXO3SIMCTBEHHBIX OPraHU3MOB. DKOJIOTUYECKUE U ITHUYECKUE
npobiembl. MO — reHeTH4eCKH MOAUPUITUPOBAHHBIE OPTaHU3MBI.

JlemoHCcTpauuu:

[Toptpetsr: H. W. BaBunos, 1. B. Muuypus, I'. JI. Kapneuenko, M. @. l1BanoB.

Tabmuupel 1 cxembl: kapTa «lleHTpBI MPOUCXOXKACHUS U MHOTrooOpasusi KyJIbTYPHBIX
pactenuit», «llopombl mOMamIHMX KUBOTHBIX», «CopTa KyJIbTYpPHBIX PacCTEHUID,
«Otnanéunas rubpuausanus», «Paborel akagemuka M. @. MBanoBay, «llomurmongus,
«OOBEKTHI OMOTEXHOJOTUI, «Kierounsie KYJBTYpbI " KJIOHUPOBAHHUEY,
«KoHCTpyHnpoBaHHE 1 IEPEHOC TEHOB, XPOMOCOM).

OO6opyaoBaHue: MYJISKUA TUIOJIOB M KOPHEIUIONOB AUKUX (OPM U KYJIbTYPHBIX COPTOB
pactenuii, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUSY.

JlaGopaTopHblie ¥ NpakTHYeCKUe padoThI:

Oxckypeusi « OCHOBHBIE METOJbI U JOCTHXKEHUSI CEJIEKIIMM PACTeHUM M >KMBOTHBIX (HA
CEJICKIITMOHHYIO CTAHIIUIO, TUIEMEHHYIO (hepMy, COPTOUCTIBITATENILHBIN yU4acTOK, B TEIUIMYHOE
X035UCTBO, JIA0OPATOPHIO arPOYHUBEPCUTETA WU HAYYHOTO IIEHTPA)».



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 BUOJIOT' MU
HA BA30OBOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHU A

Cornacao ®I'OC COOQO, ycranaBiauBaroTcs TpeOOBaHUSI K Pe3yJIbTaTaM OCBOEHUS
OOy4alolMMHUCS ~ TPOrpaMM  CpeaHero  o0miero  oOpa3oBaHUsA:  JUYHOCTHBIM,
METaNpeIMETHBIM U IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B crpykType JMYHOCTHBIX pe3yJIbTaTOB OCBOCHHUs mpeamera «buosorus»
BBIJICJICHBI  CJICAYIOIIUE COCTaBISIONIME: OCO3HAHHME OOYYaIOIIMMHCS POCCUMCKOM
TPaXJaHCKOM HMICHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH H
CaMOOTNIPEICIICHUIO, HAJUYUE MOTHUBAIIMM K OOYYEHUIO OHMOJIOTHH, IIeJICHAIPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUW JIMYHOCTH Ha OCHOBE KIIOUEBBIX IIEHHOCTEH W
HMCTOPUYECKHUX TPAJAUIIMKA pa3BUTHUSI OMOJIOTUYECKOTO 3HAHUS, TOTOBHOCTh M CIIOCOOHOCTD
oOy4Jaronmxcsi pyKOBOACTBOBAaThCS B CBOECH JACSATENBHOCTU IEHHOCTHO-CMBICIOBBIMU
YCTAaHOBKaMHM, TMPUCYHIIUMH CHUCTEME OHOJOTUYECKOTO O0O0pa3oBaHMs, HAJIUYHE
AKOJIOTMYECKOTO TMPAaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh IIEU M CTPOUTH >KU3HEHHBIC
ILJIAHBL.

JInuyHOCTHBIE pe3ynbTaThl OCBOEHUSA Ipeamera «buonorus» pocrurarorcs B
€MHCTBE YU4eOHOM U BOCIUTATEILHOMN JEATEIbHOCTA B COOTBETCTBUM C TPAJAUIIMOHHBIMHU
POCCHICKMMH  COLUUOKYJIbTYPHBIMUA, HUCTOPUYECKUMH U JTYXOBHO-HPABCTBEHHBIMHU
IIEHHOCTSIMU, TPHUHATHIMH B OOIIECTBE MpaBUIaMd U HOPMAaMHU TOBEACHUA U
CIIOCOOCTBYIOT TIPOIIECCaM CaMOIIO3HAHUSI, CAMOBOCITUTAHUS U CAMOPA3BUTHUS, PA3BUTHS
BHYTPEHHEW MO3UILIMU JMYHOCTH, MATPUOTU3MA, YBAXKEHUS K 3aKOHY W IPABOIOPSIKY,
YeJIOBEKY TpyJa U CTaplieMy IOKOJICHHIO, B3aUMHOIO YBa)XXEHHUs, OepekHOTO
OTHOIIEHUS] K KYJbTYPHOMY HACJIECAWI0O W TPAIULMSIM MHOTOHAIMOHAJIBHOTO Hapoia
Pocculickon @enepanuu, Npupoae U OKPYKAOLIEN Cpeae.

JIndHOCTHBIE pe3yibTaThl OCBOCHHUS y4deOHOro mnpeamera «buosorusy mMOMKHBI
OTpaxxaTb ~ TOTOBHOCTh W  CIIOCOOHOCTh  OOYYarOIIMXCS ~ PYKOBOICTBOBATHCS
chOpMUpPOBAaHHOW BHYTPEHHEM  TMO3WIMEH  JIMYHOCTU, CHUCTEMOM  IIEHHOCTHBIX
OpUEHTAIU, TO3UTUBHBIX BHYTPEHHUX YOEKICHUN, COOTBETCTBYIOIIMX TPATUIIMOHHBIM
IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pAacCIIMPEHUE >KU3HEHHOTO ONBbITa U OIbITa
JNEATEIPHOCTH B IMPOLECCE peaar3alluy OCHOBHBIX HANpPaBICHUM BOCHUTATEIbHOM
NEATEIbHOCTH, B TOM YUCJIC B YACTH:

1) rpakIaHCKOr0 BOCTIMTAHHUS:

c(hOPMHUPOBAHHOCTh TPAXKIAHCKONM TO3UIUMU OOYYAIOMIETOCs KaK AaKTUBHOTO U
OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX TPAB M OOS3aHHOCTEH, yBa)KCHUE 3aKOHA U
IIPaBOIIOPSIIKA;



TOTOBHOCTh K COBMECTHOW TBOPYECKOW NESITEIILHOCTH TMPU CO3MaHUHM ydeOHBIX
MIPOCKTOB, PEIICHUH y4eOHBIX M MMO3HABATECIBHBIX 3a/1a4, BBIMTOTHECHUH OHMOJIOTHYECKUX
AKCIIEPUMEHTOB;

CITOCOOHOCTh ONPEACNIATh COOCTBEHHYIO IO3MIIMIO 1O OTHOIICHHIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBSICHATH €€;

YMEHUE YUYWUTHIBaTh B CBOUX JICUCTBUSAX HEOOXOJUMOCTh KOHCTPYKTHUBHOTO
B3aMMOJICUCTBHUS JIIOJCH C pa3HBIMU YOEKICHUSMHU, KYJIbTYPHBIMH IICHHOCTSIMH H
COILMAJIBHBIM TTOJI0KEHUEM;

TOTOBHOCTh K COTPYJIHHYECTBY B IPOIIECCE COBMECTHOTO BBINOJHEHUS y4EOHBIX,
MMO3HABATEJIbHBIX M HCCIIEIOBATENBCKUAX 3aJ1ad, YBAXKUTEIBHOTO OTHOLICHHUS K MHEHHIO
OTIMOHEHTOB MPU 0OCYKJIEHUH CIIOPHBIX BOITPOCOB OMOJIOTHUECKOTO COAEPKAHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKONW TPAKIAHCKOW WIACHTHUYHOCTH, MAaTPUOTH3MA,
YBOKEHHUSI K CBOEMY HapoOJy, YyBCTBa OTBETCTBEHHOCTH Tiepes] PoauHo, ropmoctu 3a
CBOM Kpail, cBOow0 PoauHy, CBOM S3BIK U KyJIbTYpy, IPONUIOE W HACTOSAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoja Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOAHOMY HACIEIUI0 M MaMsITHUKAM MPHUPOIBI,
TOCTHXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUSX, TPYIE;

CIIOCOOHOCTh OIIEHMBATh BKJAJ POCCHUHCKMX YYEHBIX B CTAHOBJICHHUE U Pa3BUTHE
OMOJIOTHH, TTIOHUMAaHUSl 3HAYEHUsI OMOJIOTMM B TO3HAHUM 3aKOHOB MPUPOMABI, B KU3HU
YeJIOBEKa M COBPEMEHHOIO 00I1IeCTBa;

ujaeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIyXeHut0o U 3amure OteuyecTsa,
OTBETCTBEHHOCTb 3a €r0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

OCO3HAaHUE IYXOBHBIX IEHHOCTEW POCCUICKOTO HAPO/Ia;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh ~ OIICHMBATh CHUTYallMl0 W MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHME JINYHOTO BKJIaJla B IOCTPOCHUE YCTOMUYMBOTO Oy IyIIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJUTENSAM, CO3JaHUI0 CEMbHM Ha OCHOBE
OCO3HAHHOTO TMPUHSATHS LIEHHOCTEH CEMEMHOW XW3HU B COOTBETCTBHUH C TPAAUIUASIMHU
Hapo 0B Poccuu;

4) 3¢TeTHYECKOro BOCIIUTAHUS

ACTETUYECKOE OTHOIICHHWE K MHPY, BKIIOYAsS OCTETHKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIIECHU;

MMOHUMAHUE SMOIMOHATBHOTO BO3ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CaMOBBIPAXEHUIO B Pa3HbIX BHJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBJISITh KAYECTBA TBOPUECKOM JIMUYHOCTH;



S) ¢usuyeckoro BocnUTaHHMSA, (OPMHUPOBAHHUA KYJBTYPbI 310POBbS H
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

MOHMMAaHWE W peanu3alys 3JA0pOBOro M Oe3omacHOro olpasza KU3HH (370pOBOE
NUTaHUE, COOJIIOJICHUE TUTMEHUYECKHX MPaBHJI U HOPM, COaTaHCHPOBAHHBIM pPEKUM
3aHATUI M OTIbIXA, PETyisApHas (Guanyeckas aKTUBHOCTH), O€PEKHOT0, OTBETCTBEHHOIO
U KOMIICTEHTHOTO OTHOIICHHS K COOCTBEHHOMY (PHU3WYECKOMY U TICHXUYECKOMY
3J10pPOBBIO;

NOHUMaHUE IIEHHOCTHU TMPAaBUJ WHIUBUIYAIBHOTO U KOJUIEKTUBHOTO O€30MacHOI0
NOBEJICHUS B CUTyallUsX, YTPOKAIOIINX 30POBBIO U )KU3HH JIFOEH;

OCO3HAHWE TMOCICACTBUN M HENPUSATUS BPEAHBIX TMPUBBIYEK (YMOTpeOaeHus
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPy10BOI0 BOCIIMTAHMS:

TOTOBHOCTB K TPYAY, OCO3HAaHUE [IEHHOCTH MAacTEPCTBa, TPYA0J00ue;

TOTOBHOCTh K AKTUBHOW JEATEIIBHOCTH TEXHOJOTHYECKOM ¢  COLMAIbHOU
HaIlPaBJIECHHOCTH, CHOCOOHOCTh WHULMUPOBAaTh, IUIAHUPOBATH U CAMOCTOSITEIBHO
BBITIOJIHSTH TAKYIO JIESITEIbHOCTD;

MHTEpPEC K pa3nuyHbiM cdepaM npodecCHuOHANBHOU AESTENbHOCTH, YMEHHE
COBEpIIIaTh OCO3HAHHBIM BBHIOOp Oyaymied mpodeccuu u pealn30BbIBaTh COOCTBEHHBIC
KU3HEHHBIE TUIaHbI,

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HAa MPOTSKEHUU
BCEM KU3HU,

7) 3K0JIOTM4eCKOI0 BOCIIUTAHMSA

HKOJIOTMYECKHU 11€JIECO00pa3HOEe OTHOIICHHWE K MPHUPOJE KaK MCTOUYHUKY JKM3HU Ha
3emiie, OCHOBE €€ CYIlIECTBOBAHMS;

MOBBIIICHHE  YPOBHSA  DKOJIOTMYECKOW  KyJNbTYphl:  MPUOOpPETEHHE  OMbITa
MJIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOXXHBIX TMOCIEACTBUN [JIsI OKPYXKarolen
Cpelbl;

OCO3HaHME TI00aTFHOTO XapaKTepa SIKOJIOTHIECKUX MPOOJIeM U ITyTeH UX PEIICHHUS;

CIIOCOOHOCTh HMCIOJIB30BaTh MpUOOpeTaeMble MPU M3YYEHHH OMOJIOTUU 3HAHUS U
YMEHUS TPU pEUIeHUH MpoOJieM, CBA3AHHBIX C PallMOHAIBHBIM MPUPOIONOIB30BAHUEM
(cobnroneHue mpaBWi MOBENCHHUS B TNPHUPOJAE, HAMPABIECHHBIX Ha COXpaHEHUE
paBHOBECHUS B 9KOCHCTEMAaX, OXpaHy BHUJIOB, IKOCUCTEM, Orochepsl);

AKTUBHOE HENPUATHE JIEWCTBUM, MPHUHOCAIIUX BpEI OKPYXKAOUIEW NPUPOIHON
cpelne, YMEHHE MPOrHO3MPOBATH HEOJIATONPUATHBIE SKOJOTUYECKUE TOCIEICTBUS
OpEeANPUHUMAEMBIX JEHCTBUI U NPENOTBPAILATh HX;

HaJIMYue Pa3BUTOTO FKOJOTHUECKOTO MBIIUIEHUS, SKOJIOTHUYECKON KYJIbTYpbl, ONbITA
NEATENBHOCTH HSKOJOTMYECKON HANpPAaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
M03HABATEIbHON, KOMMYHUKATUBHON U COLUAIBHOM MPAKTUKE, TOTOBHOCTH K YYaCTHIO B
NPAKTUYECKOMN AEATEIbHOCTH SKOJOTHUYECKON HAIIPABICHHOCTH;



8) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUsI HAYKHM W OOIIECTBEHHON TMpPaKTUKHU, OCHOBAaHHOTO Ha JUAJIOre KYyJbTYD,
CIIOCOOCTBYIOIIET0 OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM W YHTATENbCKOW KyJIbTYpbl KakK CpEICTBA
B3aUMOJICHCTBUS MEXIY JIIOAbMU U TO3HAHUS MUPA;

MOHUMaHUEe CrenuuKd OWOJIOTUM KaK HayKd, OCO3HaHUA €€ poiu B
(GbOopMHUpPOBaHUM  pAlMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JJaHUU  LEJIOCTHOIO
Ipe/ICTaBlICHUs 00 OKpYyKaloleM MUPE KakK O €MHCTBE IPUPObI, YeJIOBEKa U 00IIEeCTBa,
B TO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEM U pelIeHuU MpoOJeM COXPaHEHUs
MIPUPOTHOTO PAaBHOBECHS;

yOEKJIEHHOCTh B 3HAYMMOCTH OWOJIOTMM JUIsl COBPEMEHHOW I[MBUJIM3ALINH:
o0ecrie4eHrss HOBOTO YPOBHSI pa3BUTHUA MEIULUHBI, CO3JAHHUE IEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CHOCOOHBIX pEIIaTh PECYpCHbIE MPOOJIEMbl pPa3BUTUS YEIOBEUECTBA,
MOMCKa IyTeHd BBIXOJA U3 TJ00aJbHBIX 3KOJOTHYECKHX MpoOjeM U oOecredeHHus
nepexoja K YCTOMYMBOMY pa3BUTHIO, PAllMOHATIBHOMY HCIOJb30BAHUIO MPHUPOIHBIX
pecypcoB U (POPMHUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B TOJIYYCHUH OMOJOTUYECKHX 3HAHHWM B IIEJISIX TMOBBIIICHUS
o0mel KyJbTyphl, €CTECTBEHHO-HAYyYHOH TpPaMOTHOCTH, KaK COCTAaBHOM dYacTH
(YyHKUIMOHAIBHOM TIpaMOTHOCTM  oOydarommxcs, (opmMupyeMod 0pH  HU3yYEHUU
OMoJI0TrNY;

NOHUMAaHUE CYIIHOCTM METOAOB IIO3HAHUS, HCIOJIB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTH MCIIOJIb30BaTh IMOJIydaeMble 3HaHUS JUIsl aHajiu3a U OObSCHEHUS
SBJICHUN OKPYXKAIOIIEr0 MUpA U MPOUCXO[IINX B HEM H3MEHEHHI, YMEHUE JelaTh
000OCHOBaHHBIE 3aKJIIOYEHHUS] HA OCHOBE HAYYHBIX (DAKTOB M HMMEIOLIUXCS JaHHBIX C
LEJIbIO MOTYYEHUS! JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTBH CaMOCTOSITENIbHO UCTOIb30BaTh OMOJOTHUECKHE 3HAHUS Ui PeIICHUs
po0JIeM B PEAIbHBIX KU3HEHHBIX CUTYAIIHSIX;

OCO3HaHWE IIEHHOCTHM HAy4YHOW JI€ATeNbHOCTH, TOTOBHOCTh OCYILIECTBISAThH
MPOEKTHYIO U HCCIIEIOBATEIBCKYIO JEATEIbHOCTh HHAUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTB M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAaMOOOPa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHUU MO OWOJIOTHUU B COOTBETCTBHH C XU3HCHHBIMU
MTOTPEOHOCTSIMU.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3yibTaTbl OCBOEHUsI ydeOHoro mnpeamera «buonorus»
BKJIIOYAIOT:  3HAuMMble Uit  (OPMHUpPOBAHUS  MHPOBO33PEHHS  OOy4YaIOIIMXCA
MEXIUCUUIUIMHAPHBIE  (MEXIpPEAMETHbIE) OOIeHayYHble TMOHSITHUS, OTpaXKarollue
L[EJIOCTHOCTh HAYYHOM KapTUHBI MUpPA U CHEIU(PUKY METOIOB MMO3HAHUS, UCIIOJIb3YEMbIX



B €CTECTBEHHBIX HayKax (BEILECTBO, 3HEPIus, SIBICHHUE, MPOLIECC, CUCTEMA, HAYYHBIN
dbakT, NOPUHLUI, TUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBaHNUE,
HaOJII0ICHUE, U3MEPEHHUE, IKCIIEPUMEHT U JPYIUX), YHUBEPCAIbHbBIE YUECOHbIE JEHCTBUSA

(mo3HaBaTeNbHBIE, KOMMYHUKATUBHbBIE, PEryJIsITUBHBIC), o0ecreunBarome
dbopmupoBanre (GYHKIUOHATBHOM TPAMOTHOCTH UM  COLMAIBHONM  KOMIIETCHIIMH
oOyvaronuxcs, CHOCOOHOCTD o0yyaronmxcs HCII0JIb30BaTh OCBOECHHBIE

MEXIUCUUIUIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJIbHBIE YyueOHBIC
NEUCTBUS B IO3HABATEIBHOW U COLIMAIBHON MPAKTHUKE.

MeranpeaMeTHble  pe3yJbTaThl  OCBOEHUS IPOrpaMMbl  CPEIHEro  OOIIEro
00pa3oBaHUsl TIOJDKHBI OTPaXkKaTh:

OBjajieHue YHMBEPCAJbHBIMHM Y4eOHbIMH MIO3HABATEIbHBIMH J1eHCTBUSIMMU:

1) 6a3oBblIe JIOTHYECKHE AeiiCTBHUSL:

CaMOCTOSTENbHO (HOPMYTUPOBATh U AKTyaIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOEHUU 3HAHUI MPUEMBI JOTMYECKOTO MBIIUICHUS (aHAIIM3a,
CUHTE3a, CPaBHEHUS, Kiaccudukaimu, 0000IIeH s ), paCKPBIBATh CMBICI OMOJOTHUUECKUX
MOHATUM (BBIACISITh UX XapaKTEepHbIE MPU3HAKHU, YCTAHABIUBATH CBSI3U C JAPYTUMU
MOHATUSIMU );

ONPENEIIATh LEJU ASSITEIbHOCTH, 3371aBasl MapaMeTPbl U KPUTEPUH UX JTOCTUKECHHUS,
COOTHOCHUTB PE3YyJIbTAThI IEITEIbHOCTHU C MOCTABICHHBIMU LEISIMU;

MCIIOJIb30BaTh OMOJIOTMUECKUE TOHTHS AJI1 OOBsICHEHUS (DAKTOB U SBJICHUN KUBOU
MIPUPO/JIBI;

CTPOUTH JIOTUYECKHUE PACCYKICHUS (MHIYKTUBHBIE, AEAYKTUBHbBIC, 110 AHAJIOTHH),
BBIABJISIT 3aKOHOMEPHOCTHM W MPOTUBOPEUUS B PACCMATPUBAEMBIX  SIBIICHHSIX,
(OpMyIMpPOBaTh BHIBObI U 3aKIIOUYEHUS;

MPUMEHATh CXEMHO-MOJIETIbHBIE CpPENICTBA ISl MPEACTABJICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIICHUW B U3YYaeMBIX OMOJIOTMYECKUX OOBEKTaX, a TAKKe MPOTHBOPECUUI
Pa3HOTO POJIa, BHISIBIICHHBIX B PA3IMYHBIX HHHOPMAITMOHHBIX UICTOYHUKAX;

pa3pabaThiBaTh IUJIaH peuieHus NpoOJeMbl ¢ YYETOM aHaldu3a HMEIOLIUXCS
MaTepHualbHBIX U HEMAaTepUaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JIESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUI NEATEIbHOCTH;

KOOPJIMHUPOBATh U BBIMIOIHATH PabOTy B YCIOBHUSIX pEajbHOTO, BUPTYaIbHOTO U
KOMOMHHPOBAaHHOT'O B3aUMO/JICHCTBUS;

pPa3BUBATh KPEATUBHOE MBIILJICHUE TIPU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

2) 6a30BbIe HCCIeI0BATEIbCKHE IeCTBHUS:

BJIQ/JIETh HABbIKAMHU Y4YeOHO-HCCIIEAOBATEIbCKONM M MPOEKTHON [eATeIbHOCTH,

HABbIKaMU pa3petieHus mpoliaeM, ClIoCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIEHOMY



MOMCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a/lay, MPUMEHEHUIO Pa3IMYHBIX METOI0B
MMO3HAHUS;

WCIIOJIB30BaTh PA3IUYHbIE BUBI ACSTEILHOCTH O MOJTYYEHUIO HOBOTO 3HAHMUS, €T0
UHTEpPIpPETalU, TPeoOpa30BaHUIO U MPUMEHEHHUIO B YUEOHBIX CUTYaIUsX, B TOM YHCIIE
IIPU CO3/IaHUU YYEOHBIX U COITUATBHBIX IIPOEKTOB;

dbopMHupOBaTh HAYYHBI THIT MBIIUICHUS, BJIAJACTh HAYYHOW TEPMHHOJOTHCH,
KJIFOUEBBIMHU TTOHSATHUSIMHA U METOAMHU;

CTaBUTb U (POpMyIHUpOBaTH COOCTBEHHBIE 33/1a4u B 00pa30BaTEIbHOMN JNeATEIbHOCTH
Y )KM3HEHHBIX CUTYaIUsX;

BBISIBIISITh IPUYMHHO-CJICJACTBEHHBIC CBSI3U U aKTyallM3UPOBATh 3a/1auy, BBIJIBUTATh
TUIIOTE3Y €€ PEelIeHUs, HaXOAUTh apTyMEHTHI JUIsl 10KA3aTeIbCTBA CBOUX YTBEPKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTCPUU PEILICHHUS;

aHAJIM3UPOBATh MOJYYEHHBIE B XOJE PEIICHUS 3aJaddl pe3ybTaThbl, KPUTUUYECKU
OIICHUBATh UX JI0OCTOBEPHOCTD, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSAX;

JaBaTh OLICHKY HOBBIM CUTYallUsIM, OLICHUBATH NPUOOPETEHHBIN OIBIT;

OCYULIECTBJIATH LI€JICHANIPABICHHBIA MOUCK EPEHOCA CPEJCTB U CIIOCOOOB AEHCTBUSA
B MpO(hECCUOHANBHYIO CPENY;

yMETh TIEPEHOCUTHh 3HAHUS B T[O3HABATEIBHYI0 M TMPAKTUYECKYIO 00JacTu
KU3HEACATEIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTel;

BBIJIBUTAaTh HOBBIE UJICU, TIPEJIaraTh OPUTHHAIIbHBIC TOJIXO/bl M PEIICHUS, CTABUTh
MpOoOJIEMBI U 3a/1a4H, IOMYCKAIOIINE ATbTEPHATUBHBIE PEIICHUS.

3) pa6ora ¢ ungopmanmeii:

OPUEHTHUPOBATLCS B PA3JIMYHBIX MCTOYHMKAX WHGOpMaIUK (TEKCTe y4eOHOTO
ocoOusi, HAYYHO-TIOMYJIIPHON JTUTEpaType, OMOJOTMUYECKUX CIOBApPSIX U CIIPAaBOYHUKAX,
KOMIIBIOTEPHBIX 0a3ax JaHHbIX, B UHTepHETE), aHAIU3UPOBaTh HHGOPMAIIUIO PA3TUYHBIX
BUJIOB U (OpM TPEACTABICHUS, KPUTHUYECKH OICHUBAaTh €€ JIOCTOBEPHOCTh W
HETPOTUBOPEUYUBOCTb;

dbopMyIUpOBaTh 3aMPOCHl U IPUMEHSITH PA3IUYHBIE METOJIBI IIPU MOUCKE U 0TOOpE
OouoJsiornyeckor nHPopmaIu, He0OXOAUMOM IS BBITIOJIHEHUS yUeOHBIX 3a]1a4;

npuoOpeTarb  OMBIT  KMCHOJIB30BaHUS  MH(OPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTH, COBEPIICHCTBOBATh KYJbTYPY AaKTUBHOTO WCIIOJIB30BAHUS Pa3TUIHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAJIbHYIO (hOPMY MpEACTaBICHUS OMOJIOTHUYECKON
uHopManu (cxemsl, rpaduKu, TMarpaMmbl, TaOJIUIIBI, PUCYHKH U JPYTOe);

MCIIOJIh30BaTh HAYYHBIN S3BIK B KAYECTBE CPEACTBA MPHU paboTe ¢ OMOIOTHYECKOU
uH(opMaIuen: TPUMEHSITh XUMUYECKHe, (U3MYECKUE M MaTEeMaTUYeCKHE 3HAKU W
CUMBOJIBI, (OpMyIIbI, aO0OpeBUATYpY, HOMEHKIIATYPY, UCIIOJIb30BaTh U MPEOOPa30BLIBAThH
3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISTHOCTH;



BIIQJICTh HABBIKAMU PACMO3HABAHHS W 3aIUTHl MHGOPMAIUU, WHPOPMAITMOHHON
0€30MacHOCTH JTMYHOCTH.

OBJajieHUe YHHBEPCAJbHBIMM KOMMYHUKATHBHBIMHM JI€CTBUSIMU:

1) oO1enne:

OCYIIECTBJISATh KOMMYHHMKAIIUM BO BCeX c(epax >KU3HHU, aKTUBHO y4acTBOBATH B
JMAJIoTe WK TUCKYCCHH IO CYIIECTBY OOCYy>KaaeMon TeMbl (yMEHHE 3a7aBaTh BOIPOCHI,
BBICKA3bIBATh CYXKJCHUS OTHOCHUTEIHHO BBITIOJTHCHHS Mpe/jiaraeMon 3a1adu, YIUThIBATh
UHTEPECHI U COTJIACOBAHHOCTD MO3UIIMHI IPYTUX YYACTHUKOB UAJIOTa UIH IUCKYCCHUHN);

pacrno3HaBaTh HeBepOaJIbHbIE CPEJCTBA OOIECHUS, TOHUMATh 3HAYECHUE COITUATBHBIX
3HAKOB, TMPEINOCHUIOK BO3HUKHOBEHMSI KOH(DJIMKTHBIX CHUTyallud, YMEThb CMSTr4arh
KOH(JIUKTBI U BECTH TIEPETOBOPHI;

BIQ/JIETh PA3IMYHBIMH CIIOCOOaMH OOIIEHHS W B3aUMOJACWCTBHSA, MOHUMATH
HaMEpEeHUs JPYTUX JIIOJICH, MPOSBIATh YBAXKUTEILHOE OTHOIICHUE K COOECETHUKY U B
KOPPEKTHOU GopMe HopMyITupoBaTh CBOM BO3PAKEHHUS,;

pa3BEPHYTO M JIOTUYHO MU3JIaraTh CBOIO TOUKY 3PEHHS C MCIIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAsl eSITeJbHOCTh:

MOHUMATh W UCTIOJIH30BaTh MPEUMYIIIECTBA KOMAH/IHON U UHJIUBUAYATIbHOU PabOTHI
MIPU pelIeHUU OMOJIOTUYECKON MPOOJIeMbl, 000CHOBBIBATH HEOOXOAUMOCTh MTPUMEHEHUS
IpynnoBbIX (hOPM B3aUMOJEHCTBHS MPU PEIIEHUH Y4eOHOH 3a1a4H;

BBEIOMPATh TEMATHKy U METOBl COBMECTHBIX JCHCTBUH C YIETOM OOIIMX HHTEPECOB
¥ BO3MOYKHOCTEH KaXKJ10T0 WiIeHA KOJIJICKTHBA,

NPUHUMATH 1M COBMECTHOU JESATEIHbHOCTU, OPTaHU30BBIBATh U KOOPJAMHUPOBATH
JNEUCTBHUS 110 €€ TOCTHXKEHUIO: COCTABIIATH IJIAH JIEVCTBUM, PACIPEACIIATh POJIM C YUETOM
MHEHUI Y4aCTHUKOB, 00CYKJIaTh pe3yIbTaThl COBMECTHOM PabOTHI;

OIICHMBATh Ka4yeCTBO CBOETO BKJIaJa M KaXIOTO yYaCTHHKA KOMaHABl B OOIIMIA
pE3yNbTaT MO pa3paboTaHHBIM KPUTEPUSIM;

mpeayiaraTh ~ HOBBIE  TMPOEKTHI, OIEHWBATh UJACHM C TIO3UIMM  HOBH3HBI,
OpUTHHAIBHOCTH, TTPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETUYECKOE TOBEIECHUE B PA3IMUHBIX CHUTYaIlHsX,
MIPOSIBJISITH TBOPYECTBO M BOOOPAKECHHE, OBITh MHUITMATHBHBIM.

OBjajieHUe YHHBEPCAJbLHBIMH PeryJasSTHBHBIMHU JeHCTBUSIMMU:

1) camoopraHu3anusi:

UCTIONb30BaTh OMOJIOTUYECKUE 3HAHUS JJISl BBISIBICHHUS MPOOJIEM M UX PEUICHHS B
KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMPATh HA OCHOBE OMOJIOTMUECKHUX 3HAHUM IEJIEBbIC U CMBICIIOBBIE YCTAHOBKH B
CBOMX JICUCTBUAX M MOCTYIKAaX MO OTHOLICHHUIO K JKUBOM MPUPOE, CBOEMY 30OPOBBIO U
3I0POBBIO OKPYKAIOILNX;



CaMOCTOSITEJIBHO ~ OCYLIECTBJISITh  [MO3HABATENbHYIO JEATEIbHOCTb, BBISBISATH
poOJIeMBbl, CTaBUTh W (POPMYIHpPOBATH COOCTBEHHBIE 3a/ladyd B 00pa30BaTEILHOU
NEATENbHOCTH U KU3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTaBJIATh IUIAH PEUICHUs MpPOOJIeMbl ¢ YYETOM HMEIOIIMXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN U MPEATNIOYTEHUMH;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

pacuMpsATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEIIIOYTECHHI;

JieaTh OCO3HAHHBIM BHIOOP, apryMEHTHpOBaTh €ro, OpaTh OTBETCTBEHHOCTh 3a
pELICHuUE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

coco0CTBOBATh (DOPMHUPOBAHUIO U TMPOSIBICHUIO IIUPOKON 3PYIULKMU B PAa3HBIX
0o0JacTAX 3HAHWM, MOCTOSHHO TMOBBIIIATH CBOW OOpa30BaTEIbHBIM W KYJbTYPHBIN
YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTyallUsIM, BHOCHTb KOPPEKTHBBI B J€ATEIbHOCTD,
OLICHHBATh COOTBETCTBHUE PE3YJIbTATOB LEISIM;

BJIQJIETh HABBIKAMHU IO3HABATEIbHOM PEPIEKCUM KaK OCO3HAHUS COBEPILIAEMBIX
NEUCTBUN U MBICIMTEIBHBIX MPOLIECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, MCIOJI30BaTh
npuéMbl peIeKCUu AJIs OLIEHKH CUTYyalluH, BEIOOpA BEPHOTO PEILICHUS;

YMETh OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PEUIEHUS IO UX CHUKEHUIO;

MpUHUMATh MOTHBBI M apryMEHTbl JPYyrUX TpHU aHajJu3€ pPe3yJbTaTOB
NEeSATENBHOCTH;

3) npuHATHE Ce0sl M APYTHX:

NPUHUMATh ceOsl, TOHUMas CBOM HEIOCTATKH U JJOCTOMHCTBA,

MpUHUMATh MOTHBBI M apryMEHTbl JpPYyrUX TpHU aHajJu3e pe3yJbTaToB
NesTENbHOCTH;

pHU3HABaTh CBOE MPABO U MPABO APYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh OHUMATh MUP € MO3UIMH IPYTOro YeIOBEeKa.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHbie pe3ynbrarhl ocBoeHus nporpamMmmbl COO mo Ouonoruu Ha 0a30BOM
YpOBHE BKJIIOYAIOT crnenuduueckue s yyeOHoro mnpeamera «buosorus» HaydHble
3HAaHWA, YMEHHA U CHOCOObI JEHCTBUH TIO OCBOCHHIO, UWHTEpIpEeTalud |
npeoOpa3oBaHUI0 3HAHWMNA, BUABI JACSITEIPHOCTH MO TMOJYyYEHHIO HOBOTO 3HAHUS H
OPUMEHEHUIO 3HAaHUM B pa3IMYHbIX YYEOHBIX CHUTyallMsX, a TaKkK€ B pPEaJbHBIX
KU3HEHHBIX CUTyallusX, CBSI3aHHbIX ¢ Ouosorned. B mnporpamme npeameTHbie
pe3yJIbTaThl IPENCTABIEHBI IO FOJaM 00yUYEHHUSI.

[IpenmeTHbie pe3yabTaThl OCBOEHUS yueOHoro npeamera «buonorus» ¢ 11 knacce
JOJIKHBI OTPAXKATh:



c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTUU B CUCTEME HAyYHOTO 3HAHUS
€CTECTBCHHBIX HayK, B (DOPMHUpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHON KapTHUHBI
MHUpa ¥ HAay4dHOTO MHPOBO33PEHHS, O BKJIAQJE POCCHICKUX U 3apyOeKHBIX YUEHBIX-
OMOJIOrOB B pa3BUTHE OHOJIOTUM, (PYHKIIMOHAIBHOM TIPAaMOTHOCTH YEJIOBEKa s
pelIeHNUs KU3HEHHBIX 3a/1a4;

YMEHHE PacKphIBaTh COACpXKaHHE OMOIIOTMYECKUX TEPMHUHOB M TOHSATHH: KU3HB,
KJIETKa, OpraHu3M, MeTa0oJn3M (OOMEH BEIECTB M MPEBpAICHUE SHEPTUH), TOMEOCTa3
(camoperynsuusi), ypOBHEBash OpraHU3allusl JKUBBIX CHUCTEM, CaMOBOCIIPOU3BEIECHUE
(penpoayKuusi), HacJIeCTBEHHOCTh, U3MEHUYUBOCTh, POCT U PA3BUTHE;

YMEHHME  u3Jaratb  OuoNOrMyeckue Teopuu  (KJIETOYHas, XpOMOCOMHas,
MyTAallMOHHAs, LIEHTpaJIbHAs JI0rMa MOJEKYJIIpHON Ouonorumn), 3akoHsl (I'. Mennens, T.
Moprana, H. 1. BaBunoBa) u ydyeHus (0 UEHTpax MHOrooOpasus M MPOHCXOXKICHHS
KynbTypHbIX pacteHuil H. M. BaBunoBa), onpenensTb rpaHUlbl UX TPUMEHUMOCTH K
’KUBBIM CHCTEMAaM;

YMEHHE BIAJETh METOJIaMH HAy4YHOTO IO3HAHUSI B OWOJOTMM: HAOIIOJICHHE U
ONKMCAHUE >KUBBIX CHCTEM, MPOLUECCOB W SBJICHWI, OpraHu3auus W NPOBEJICHUE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIIBM)KEHHE THIOTE3bl, BBIABICHHE 3aBHUCHUMOCTU
MEXAy HUCCIEIyeMbIMH BEJIMYMHAMH, OOBSICHEHHE TMIOJIYYEHHBIX PpEe3yJbTaToOB,
MCIIOJIb30BaHHBIX HAyUYHBIX MOHSATHI, TEOPUH M 3aKOHOB, YMEHHUE J€JaTh BBIBOABI Ha
OCHOBAHUM MOJYYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE NPU3HAKKM BHUPYCOB, KJIETOK MPOKAPUOT H
HYKapUOT, OJJHOKJIETOUYHBIX U MHOTOKJIETOUHBIX OPraHU3MOB, OCOOEHHOCTH IPOLIECCOB:
oOMeHa BEIIECTB M IMPEBpAIllEHUs] PHEPrHUH B KJIETKE, (POTOCHHTE3a, MIACTHUECKOIO U
HHEPreTUYecKoro oOMeHa, XEMOCHHTE3a, MHTO3a, MeWo3a, OIUIOAOTBOPEHUS,
Pa3MHOXEHUS, UHANBUIYAJIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOT€HE3);

YMEHUE TMPUMEHATh [OJIYYEHHBbIE€ 3HAHUSA [UIsi OOBSCHEHHUS OHOJOTMYECKUX
MPOLIECCOB U SIBICHUHN, JJIs1 MPUHITHUS PAKTUYECKUX PEIICHUN B MTOBCEAHEBHON KU3HHU C
1eNblo obecreueHus: 0€30MacHOCTH CBOETO 3/I0POBbS U 3710POBbs OKPYXKAIOIINX JIIOJIEH,
COOJNIIOJIEHNUST HOPM TPAaMOTHOTO TMOBEIECHUS B OKpY’KaOIIEeW MPUPOIHOU cpene,
MOHUMaHUE HEOOXOIMMOCTH HCIOJIb30BaHUSI JAOCTHUXKEHUN COBPEMEHHOW OMOJIOTHH U
OMOTEXHOJIOTHI JIJISl pallMOHATILHOTO PUPOOTOIb30BaAHNUS;

YMEHHE peliaTh 3JE€MEHTApHble N€HEeTHMYECKUE 3aJayd Ha MOHO- U TUTHOPHIHOE
CKpEILMBAaHUE, CLEIUICHHOE HacJelIOBaHUE, COCTaBISATh CXEMbl MOHOTHOPHIHOTO
CKpEUIMBaHUs JUIs MPE/ICKa3aHusl HACIEI0BAHMS PU3HAKOB Y OPTaHU3MOB;

YMEHHE BBIIOJIHATh J1a00paTOPHbIE U MpPaKTUYECKUE pabOThl, COONIOAATH MpaBUIIa
npu paboTe ¢ yueOHbIM U 1a0OpaTOPHBIM 000PYAOBAHUEM;

YyMEHHE  KPUTUYECKHM  OLIEHHWBaTh W  HUHTEPIPETUPOBATH  HMH(OPMALHIO
OMOJIOTHMYECKOTO COJEpKaHUs, BKIIOYAONIYIO ICEBIOHAYYHBIC 3HAHUS W3 Pa3IHMYHBIX
UCTOYHUKOB (CpeAcTBa MAaccoBOM HMH(pOpMalMM, Hay4YHO-IOMYJISIPHbIE MaTepUallbl),



THUYECKHE aCMEeKThl COBPEMEHHBIX HCCJIEeNOBaHMNW B  OHOJIOTHH, MEIULHUHE,
OMOTEXHOJIOTHH;

YMEHHE CO3[1aBaTh COOCTBEHHBIC MHUCHMEHHBIE U YCTHBIE COOOIIEHUS, 0000IIast
OMOJIOrMYECKYI0 MH(POPMAIMIO U3 HECKOJIBKMX HCTOYHMKOB, IPAMOTHO HCIOJIb30BaTh
MOHSATUUHBIN anmapat OUOJIOTHUH.

[IpeameTHbIE pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» ¢ 11 knacce
JOJKHBI OTPAXKATh:

c(OpPMUPOBAHHOCTb 3HAHUI O MECTE U POJIU OUOJIOTUU B CUCTEME HAYYHOI'O 3HAHUS
€CTECTBEHHbIX HayK, B (POPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAy4YHON KapTUHBI
MHUpa UM Hay4dHOTO MHPOBO33PEHMS, O BKJIAJAE POCCHUICKUX U 3apyOeHBbIX YUEHBIX-
OMOJIOTOB B pa3BUTUE OHOJOTHH, (PYHKIMOHAIBHOM TPAMOTHOCTH YEJOBEKa s
pElIeHUs )KU3HEHHBIX 3a]1a4;

YMEHHUE DPACKpbIBaTh COJEpKaHUE OUOJIOTUYECKUX TEPMHHOB U TOHSATUH: BUJ,
NOMYJSIUMSL, TeHO(OHA, SBONIOLMS, JBUXKYLUIME CHUIBl  ((AKTOpbl) SBOJIOLMH,
MIPUCIIOCOOJIEHHOCTh ~ OPTaHM3MOB, BHJI000pa30BAaHME, 3KOJIOTMYECKHE  (DAKTOPHI,
HKOCUCTEMA, MPOAYLEHThI, KOHCYMEHTBI, PEAYLEHThI, LIENH MUTaHUS, SKOJOTMYEeCcKas
nupamuia, OuoreoieHo3, onocdepa;

YMEHHE Hu3Jlarath Ouojiornuyeckue Teopuu (3BoitonuoHHas Teopus Y. JlapBuna,
CUHTETUYECKasi TEOpHsl HBOJIIOLMM), 3aKOHbl M 3aKOHOMEPHOCTH (3apOJbIIIEBOTO
cxoxncrBa K. M. bapa, yepenoBanus IJIaBHBIX HaAIpaBICHUN W IyTed sBosmonnu A. H.
CeBepuoBa, yuenuss o Ouochepe B. WM. BepHanckoro), omnpenensitb TpaHHIBl KX
IIPUMEHUMOCTH K )KUBBIM CUCTEMAM;

YMEHHUE BIAJETh METOJAaMU HAy4yHOrO IO3HaHUS B OHOJOTHM: HAOJIOACHHE U
ONMCAHUE >KUBBIX CHCTEM, IMPOLECCOB W SBJICHWI, OpraHu3alus W IPOBEICHUE
OMOJIOTUYECKOTO 3KCIEPUMEHTA, BBIIBM)KEHHE THIOTE3bl, BBIABICHHE 3aBHUCHUMOCTU
MEXIy UCCIENyEeMbIMU BEJIMYMHAMH, OOBSCHEHHE TIOJYYECHHBIX PE3yIbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX MOHATHWA, TEOPUl M 3aKOHOB, YMEHHUE JENaTh BBIBOJABI HA
OCHOBAHMH MOJYYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIICIATH CYIIECTBEHHbIE MPU3HAKU CTPOEHUSI OMOJIOTMYECKUX OOBEKTOB:
BUJIOB, MONYJSALMM, NPOAYLEHTOB, KOHCYMEHTOB, pPEIYLIEHTOB, OHOI€OLIEHO30B H
HKOCUCTEM, OCOOEHHOCTH MPOLIECCOB: HACIEACTBEHHON HM3MEHUYHMBOCTH, €CTECTBEHHOIO
otbopa, BU000pa30BaHusl, MPUCTIOCOOIEHHOCTH OPraHU3MOB, JEHCTBUS SKOJIOTHUECKUX
(bakTOpoB Ha OpraHuW3Mbl, MEPEHOCa BEUIECTB M IOTOKAa HSHEPruM B D3KOCHUCTEMAX,
AHTPOIOTCHHBIX U3MEHEHUN B SKOCHCTEMAaX CBOEH MECTHOCTH, KPYrOBOPOTA BEILIECTB U
OMOTeOXMMUUYECKUX IIUKIIOB B Ouocdepe;

YMEHHE TMPUMEHSITh TMOJIYYCHHbIE 3HAHUS M OOBSICHEHHS OHOJOTUYECKUX
IIPOLIECCOB U SIBJICHUM, 1JIs1 IPUHATHUS MPAKTHYECKUX PEIIEHUI B MIOBCEHEBHOM KU3HHU C
1eNblo obecreueHus: 0€30MacHOCTH CBOETO 3/I0POBBS U 37I0POBbS OKPYXKAIOIINX JIIOJIEH,
COONIOIGCHUST HOPM TIPAMOTHOTO TIOBEJIEHUS B OKpYXKAlOUIell MNpUpPOJHON cpene,



MOHUMAaHNUE HEOOXOIUMOCTH HMCTIOIB30BaHUS TOCTHKEHUN COBPEMEHHON OMOIOTHU IS
PalMOHAIBHOTO MPUPOIOTIOJI30BAHMUS;

YMEHUE peraTh JJICMEHTapHbIC OWOJOTHYECKHUE 3aJadd, COCTaBISATH CXEMBI
NepeHoca BEIIECTB U YHEPTUU B dIKOCHUCTEMaXx (1IeMH MUTAHMUS);

yYMEHHUE BBITIOJIHATH JIa0OPATOPHBIE U MPAKTHUUECKHE padOThl, COOIIOAATH MpaBHUIIa
pHu paboTe ¢ yIeOHBIM U JTA0OPATOPHBIM 00OPYIOBAHHEM;

YyMEHHE  KPUTHYECKH  OIICHWBaTh W  WHTEPIPETHPOBATH  HH(POpMAIIUIO
OMOJIOTUYECKOTO COJIepKaHUsI, BKIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3 Pa3TMUHBIX
MUCTOYHUKOB (CpelICTBa MAaccOBOW HMH(pOpPMAlUU, HAYYHO-TIOMYJISPHBIE MaTepHalbl),
paccMaTpuBaTh riao0ajbHbIE YKOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOILIEHHUIO K HUM COOCTBEHHYIO MO3UIIUIO;

YMEHHE CO03/laBaTh COOCTBEHHBIC MUCHMEHHBIE M YCTHBIE COOOIIEHHUS, 0000IIas
OMOJIOTUYECKYI0O MH(DOPMAIMI0O U3 HECKOJBKUX HMCTOYHUKOB, TPAMOTHO HCIIOJIBH30BATh
MOHSATUNHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Konrpoabnbsie IIpakruyeckue (1upp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIEe
padoThI padoTsbI
pecypcsbl
bubnuoreka [{OK
1 b .
HOMOTIDL K Hayka > 05 https://m.edsoo.ru/7f41c292
2 JKvBBIE cHCTEMBI M UX OpraHU3aIus 1 bubmmorexa [IOK
P t https://m.edsoo.ru/7f41c292
. bubnuorexa [{OK
1 4.5
3 XUMUYECKUN COCTaB U CTPOCHHUE KIIETKU 23 https://m.edsoo.ru/7f41c292
bubnunoreka LIOK
1.5
4 HKHSHETESTEIEHOCTE IUIETKH 10 https://m.edso0o.ru/7f41¢c292
PasMHOXEHUE U MTHAMBUAYAIbHOE PA3BUTHE bubnmnoreka HOK
5 8 1 1
OpraHu3MOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTE M U3BMEHYMBOCTh 17 1 35 bubnmorexa LIOK
OpTraHM3MOB ' https://m.edso00.ru/7f41c292
7 Ceneknust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTHH https://m.eds00.ru/7f41¢c292
but6mmoreka [IOK
8 Pesepetioe Bpes L https://m.edso0o.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 02 11
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IHOYPOYHOE IINIAHUPOBAHHUE 11 KJIACC

KoaunyecTBo yacoB

N;" B Jara uzyuenust DuekTpoHHbIe HUGPOBHIE
z Tema ypoka : Kontp TpakTuy o0pa3oBaTe/bHBIE PeCypPChI
v padoTsI padoTsI Mo naany o dakry
o
BBenenne — 5 yacoB
1 EHOOMS B CHCTEMe HAVK 1 https://m.edsoo.ru/863e6122
y 01.09.2023 https://m.edso0o.ru/863e632a
2 Kparkas ucropus passutus Gnosoruu. 1 06.09.2023 https://m.eds00.ru/863e6122
MerTo/p1 To3HaHUS KUBOU pUposl. [IpakTryeckas padora Ne 1
3 «Hcmonb30BaHue pa3IMYHbIX METOIOB MPU U3YYCHUH OMOIOTMYECKUX 1 0.5 08.09.2023 https://m.eds00.ru/863e6122
00BLEKTOB)
4 CyIIHOCTb HM3HH ¥ CBOWCTBA KHBOT'O 1 https://m.edso0.ru/863e6122
13.09.2023 https://m.edsoo.ru/863e632a
5, YPOBHH OpraHU3aluK XKHBOH MaTEPHH. 15.09.2023 https://m.eds00.ru/863e6122
JKuBbI€ cHCTEMBI M UX OpraHu3anus- 1 gyac
6 Buonoruueckue cucTeMsbl, MPOLECCH] U UX U3YUYECHHE 1 20.09.2023 https:/m.eds00.ru/863e674e
XnMHYeCKHI COCTAB U CTPOEHHE KJIETKH- 23 yaca
XUMHWYECKUH COCTaB KJIETKH. https://m.edso00.ru/863e6122
7
1 22. 092023 https://m.edso00.ru/863e632a
8 Boga u e€ posb B KU3HEACATENBHOCTU KIETKU 1 27.092023 https://m.edso0.ru/863e674e
9 MuH. BeniecTBa 1 UX POJb KU3HEAESITENbHOCTH KIETKH. 1 29.09.2023 https://m.edsoo.ru/863e674e
10 VYB.cTpoeHue 1 3HaU€HHE B KU3HEAEATEILHOCTH KIETKHU 1 04.10.2023 hitps://m.eds00.ru/863e6870
11 Jlumzer. Ctpoenue u 3HAUEHNE B KIETKe 1 06.11.2023 https://m.edso0.ru/863e6e88
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Benku. CocraB u ctpoeHue OSIKOB

https://m.edso0.ru/863e6ff0

12
05 11.10.2023 https://m.eds00.ru/863e716c
13 Oynkiyn 6e1KoB. buojgornieckrue Karaiu3aTopsl 05 13.10.2023 https://m.edso00.ru/863e6122
' " https://m.edso00.ru/863e632a
depMeHTH — OHonornieckue karanuzaropsl. JlaboparopHast pabora Ne 1
14 | «VI3ydeHne KaTaluTHIECKOH aKTUBHOCTH (DEPMEHTOB (HA IPUMEPE aMHJIA3bI 05 18.10.2023 https://m.eds00.ru/863e674e
WJTH KaTajasbl)»
Hyxneunossie kucnotel. IHK u PHK, posp B KU3HEAEATEIBHOCTH KIETKH. https://m.edso00.ru/863e6122
15 0.5 20.10.2023 .
https://m.edso00.ru/863e632a
16 | Hyxnennossie xucnorst. ATO 25.10.2023 https://m.edso00.ru/863e674e
17 | Yictopus n metoan! nsyuenns kinetku. Knerounas teopus 97102023 https://m.eds00.ru/863e674¢
18 | KoreTka kaK nenocTHas xupas CHCTEMa 08.11.2023 https://m.eds00.ru/863e674e
Crpoenue sykapuoTHdeckoii kieTku. Jlaboparopuas padota Ne 2 «M3ydyenne
CTPOCHUSI KIIETOK PACTEHUH, )KUBO 00B 1 OakTepwuii 110
19 TPOCHHA IICTOK PACTEHIH, HHIBOTHBIX, IPHOOB 1 DAKTCPUH oA 0.5 10.11.2023 https://m.eds00.ru/863e674e
MHUKPOCKOIIOM Ha TOTOBBIX MHKPOIIPENapaTax 1 X OIMUCAHUEH
20 | Kuerounas memOpana 15.11.2023 https://m.eds00.ru/863e674e
Anpo. Xpomocomuslit Habop kinetku.JL.p. 10. M3yuenue xpomocom Ha
21 [OTOBBIX MUKpOIpeNapaTax. 0.5 17.11.2023 https://m.edso0.ru/863e674e
Crpoenue xiieTkd. Lluronnasma, kieTouHslil ueHTp, pudocomsr JLp. 5.
22 V3yueHue ABUKEHNS IIHTOTIIA3MBL. 05 22.11.2023 https://m.edso0.ru/863e674e
Crpoenne KIeTKuIHIOIIIa3MaTndeckas cetb. Komreke I'ombmkn,
23 IM30COMBI, KJIETOUHbIE BKIIOUSHHS. 24.11.2023 https://m.edso0.ru/863e674e
o4 Mutoxonapuu u miacTuabl. OpraHoMIbl ABUKEHHUS 99.11.2023 hitps://m.eds00.ru/863e674¢
CxozacTBa v pa3nuuus B CTPOCHUH IPOKAPUOTUYECKUX U SyKAPHO-TUIECKUX
o5 Kierok. JI.p. 4. CpaBHeHHe CTPOEHUS KJIETOK PACTEHHH, )KMBOTHBIX, TPHOOB 1 0.5 01.12.2023 https://m.eds00.ru/863e674e

OakTepuil.
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CXO,HCTBO " OTJINYUA B CTPOCHUU KIICTOK paCTeHHﬁ, JKMBOTHBIX U FpI/I6OB.

26 06.12.2023 https://m.eds00.ru/863e674e
JLp. « Habmonerne 3a IBMKEHNEM IUTOILIA3MEI B KileTke» JL.p. 6 M3ydenne

27 IUIa3MOJTH3a U JETUIa3MOJTH3a B KIICTKAaX KOYKHIIBI JyKa. 0.5 08.12.2023 https://m.edsoo.ru/863e674e
Hexnerounsle hopmel xu3HU. Bupychl n 6aktepuodaru .

28 13.12.2023 https://m.eds00.ru/863e674e

29 | Obobmatomuii ypok 1o Teme «CTpOCHHE KITKI 15.12.2023 https://m.eds00.ru/863e766¢

KuznenesiteJbHOCTH KIeTKU- 10 yacoB

30 OOMeH BeIIeCTB ¥ SHEPTHH B KIIETKE 20.12.2023 https://m.eds00.ru/863e766¢
DHepreTuieckuii 0OMeH B Kietke. JI.p. 7 U3yuenue ghepmenmamuerno2o

31 | pacwennenus nepoxcuda 6000poda 6 pacmumenvHoix U HCUBOMHBIX KIENKAX. 0.5 22.12.2023 https://m.edso0.ru/863e7aae
[Muranue knetku. JL.p.8. «OOHapyxeHHE OETKOB, YIIIEBOJOB, TUIHIOB C

32 MTOMOIIBIO KAUECTBEHHBIX PEAKITHIN 0.5 27.12.2023 https://m.edso0.ru/863e766¢

33 | ABTOTPOGHbI MuTaHHe . POTOCHHTES. 29.12..2023 https://m.eds00.ru/863e7c98

34 | AproTpodroe mitanne. XEMOCHHTES. 10.01.2024 https://m.eds00.ru/863e674e

35 buocunres Oenka. Peaknus MaTpuyHOTO CHHTE32 12.01.2024 https://m.eds00.ru/863e6122

https://m.edso0.ru/863e632a

36 Cunres Genkos b kietke. Tpancnsuus 17.01.2024 https://m.edsoo.ru/863e674e
Perynsmust TpaHCKPHUIIITUHN U TPAHCISIIIAA B KJIETKe U oprann3me.. «O0MeH

37 BEIIIECTB M DHEPTUH B KIETKE 19.01.2024 https://m.eds00.ru/863e6564

SEN| VVSHEHHBI 1K KIETKH. 24.01.2024 https://m.eds00.ru/863e674e
Jlenenue knerku. Muto3 v amuto3. JI.P.9. HaGmroneHue MuTo3a B KJIeTKax

39 | koHuHKa KopelIKa JJyKa Ha FOTOBBIX MUKPOIIpeNapaTax. 0.5 26.01.2024 https://m.edsoo.ru/863e7aae
Pa3mHoKeHUe M1 HMHIUBUAYAJIbLHOE Pa3BUTHE OPraHU3MOB-8 YacoB
®DopMBI pa3MHOXKEHHS OPraHU3MOB. becronoe pa3MHOXEHHE .

40 31.01.2024 https://m.edsoo.ru/863e81b6
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Metios. JI.P.11. M3yuenue craamii Melio3a Ha TOTOBBIX MUKpOTIperiapaTax.
JI.P.12. Uzydenune cTpoeHus MOJIOBBIX KIETOK HA TOTOBBIX

41 1 0.5 02.02.2024 https://m.eds00.ru/863e674e
MUKpOIpenaparax.
42 ®DopMEbI pa3MHOKEHHUS OpTaHU3MOB. becnonoe pa3MHOXKEHHE . 1 07.02.2024 https://m.eds00.ru/863e674e
43 [TonoBoe pa3MHOXKEHHE OPraHU3MOB. 1 09.02.2024
OO6pa3oBaHue U pa3BUTHE MMOJIOBHIX KiIeTOK. OmronoTBopenue. JlaboparopHas
44 | pabora Ne 4 «M3y4eHne CTpOEHHS MOJNOBBIX KIETOK HA TOTOBBIX 1 05 14.02.2024 https://m.edso0.ru/863e81h6
MHUKpOIIpenapaTax»»
WNuauBunyansHOE pa3BUTHE OPraHM3MOB., DMOPHUOHATILHBIN TIEPHO/T
45 1 16.02.2024 https://m.edsoo.ru/863e7540
46 WnnuBupyanbHOe pazBuTHE OpraHu3MoB. [locTaMOpHOHANBHBIN IEPHO 21.02.2024 https://m.eds00.ru/863e674e
Konrtponbhas padora Ne4 « 3akOHOMEPHOCTH Pa3MHOKEHHS U Pa3BUTHUS
47 OpPTraHU3MOB 1 28.02.2024 https://m.eds00.ru/863e674e
HacnenctBeHHOCTh M M3MEHUMBOCTh OpPraHU3MOB- 17 yacoB
48 Ucropus pazsutus renetuku. Kussb 1 nesrenasHocTs [ Menaens 1 01.03.2024 https://m.eds00.ru/863e674e
49 I'eneTnka — Hayka 0 HacJIEACTBEHHOCTU U U3BMEHUYMBOCTH 1 06.03.2024 https://m.eds00.ru/863e862
50 = 3aKOHOMEPHOCTH HACJEN0BAHMSA NPU3HAKOB. MOHOrHOPHIHOE CKPEIMBAaHUE 1 13.03.2024 https://m.eds00.ru/863e674¢
Pemenne rereTnvecknx 3a1a4 Ha MOHOTHOpHTHOE cKpentu-Banue JI.P. Nol3 https:/m.eds00.ru/863e6122
51 | « CocraBnenne npocTeHIUX CXeM CKPEIUBAHKsD 1 0.5 15.03.2024 hitps-//m.eds00.ru/863e632a
Hemnonroe nomuaMpoBanne. AHAIM3UPYIONIEe CKpelmuBaHue. | umoresa
52 YHCTOTHI TAMET. 1 20.03.2024 https://m.edso0.ru/863e674e
53 JurubpumaHoe CKperuBaHue. 3aKOH HE3aBUCUMOTO HACTIEIOBAHMS 1 03.04..2024 https://m.eds00.ru/863e6564
MPU3HAKOB o " '
54  JL.P.»Pemenue renetmueckux 3a1a4 Ha MOHO M JUTUOPUJIHOE CKPEIMBAHUE 1 05 05.04.2024 https://m.eds00.ru/863e674¢
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CueruieHHOE Haclle[0BaHue pu3HakoB. JlaboparopHas pabora Ne 5
55 «M3ydyenne pe3yiapbTaToB MOHOTHOPUIHOTO M TUTHOPHUIHOTO CKPEIINBAHUS 1 0.5 10.04.2024 https://m.edso00.ru/863e8c60
y Jp030(UIIbI Ha TOTOBBIX MUKPOTIpPEapaTaxy

56 Petrenue reneTnueckux 3aa4 Ha CLEIJICHHOE HACTIEI0BAaHUE 1 12.04.2024

B3aumoneiicTBue HeaIUIENbHBIX T'eHOB. [luTomnasmarnueckas https://m.eds00.ru/863e6122
57 1 17.04.2024 .

HAaCJIEACTBEHHOCTbD. https://m.eds00.ru/863e632a
58 I'enetuka mona. HacnenoBanue npu3HaKkoB, CIEIUICHHBIX C MTOJIOM 1 19.04.2024
59 Pemienue 3amay Ha HacneAOBaHUE, CUEIUICHHOE C TTOJIOM 1 24.04.2024 https://m.eds00.ru/863e674e

N3menunBocTh. HenacnencTeeHHas n3MeHYMBOCTh. JlJabopaTtopHas pabora Ne

60 | 6. Msyuenne monndukannonnon H3MEHYMBOCTH, NOCTPOCHHE 1 05 26.04.2024 https://m.eds00.ru/863e674¢
BapUAMOHHOTO PSAAa ¥ BApHALIMOHHOW KPUBOW

Hacnencreennast nsmeHunBoCTh. JlJaboparopHas pabota Ne 7. «AHanm3

61 o 1 0.5 03.05.2024 https://m.edso0.ru/863e8efe
MyTanui y Apo30QIIIEI HA TOTOBBIX MHUKPOIIPETIapaTax»
[Ipuuuns! myTtanuii. ComaTHueckue U reHepaTuBHble MyTarun. JI.P.19.
62 «BbIsIBIIEHIE U3MEHYMBOCTH y 0CO0O€H OHOTO BHIa» 0.5 08.05.2024 https://m.edsoo.ru/863e674e
https://m.edso0.ru/863e6122
63
I'enetrnka yemoBeka 1 10.05.2024 hitps://m.eds00.ru/863e632a
64 0O06006mmenune mo Teme «HacnencTBeHHOCTh M UI3MEHYHMBOCTH OPTaHU3MOBY 1 1 15.05.20924 https://m.eds00.ru/863e674e
Cenexuusi opranu3mMoB. OCHOBBI OMOTEXHOJIOTHHU- 4 yaca
65 | Cenmekuus Kak HayKa U IIPOIECC 1 17.05.2024 https://m.eds00.ru/863e674e
66 Metoapl U JOCTUKEHUS CENIEKIIUN PACTEHUH U )KUBOTHBIX 1 99052024 hitps://m.eds00.ru/863e674e
67 | buorexHoJIOrUs Kak OTpacib NPOU3BOICTBA 1 24.05.2024 https://m.eds00.ru/863e9336
68 Hrorosast KOHTpOIbHASA paboTa 1 25.05.2024
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 6 3 11
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YYEBHO- METO/IUYECKOE OBECIIEYEHHE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus, 11 knacc/ [Naceunuk B.B., Kamenckuii A.A., Pyouos A.M. u npyrue /Ilox pen. [laceunuka
B.B., Axnmonepnoe obmectBo «M3matenscTBO «IIpocBemenue» ¢ buomorus / [Taceunuk B.B.,
Kamenckuii A.A., Pyonos A.M. u apyrue /Ilog pen. [laceunnka B.B., AkunonepHoe o01ecTBo

«3narenbcTBO «IIpocBerieHue»

METOINYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

A.}O.Nornesa. A.B.Topramnos. buosnorus B cxemax u Tabnunax IKCMO Mocksa. 2012 T

I'. 1. Jlepuep. buonorwus. [lonnerii cipaBounuk it moarotoBku kK E I' 3. M. Actpens 2012 ¢
I'otoBumcs k EI'D. O6mas 6uonorus M Ipoda 2012 r ET'D 2012 r. buonorus. M. Actpens 2012r
EI'3. O6mas 6uonorus. Konrponbuele naMeputensHeie MaTepuaisl M [poceemenue 2012 ¢

N.P. MyxamemxanoB. Macrepckast yunrens « TecTsl, 3aueTsl, onumonpocs 10- 11 kracey M «BAKO»
2007 r

Oo6mras 6uomorus: Yueouuk / ITox pen. Korncranrunosa B.M.. - M.: Academia, 2018. - 704 c.
Boponnos, H.H. buonorus.

O6mas 6uonorud. 10-11 kmacesl: YueOHHK s 00111e00pa30BaTENbHBIX yUpeKACHNH: ba3oBbIii

yposens / H.H. Boponrios. - M.: [Ipocs., 2022. - 304 c. [deitma-Cruonuiikas, M.A.

OO6murast 1 caHuTapHasT MUKPOOHUOJIOTHS C TEXHUKOH MUKPOOHOIOTHIECKUX UCCIIEIOBaHMMA: YueOHOe
nocooue / M.A. JletimmaCuonunkas. - CI16.: Jlans, 2022. - 588 c.
3axapos, B.b. Pa6ouas TeTpanp mmo obmeit 6momornm: 10-11 ximace: k: Yaeounuky B.b. 3axapora, A.T.

Mycraduna



B.1. Cusornazora, H.M. YepHoBoii "O61mas ouonorus. 10-11 kmacc” / B.b. 3axapos, E.T. 3axapoega,

A 1. Kynaes, B.W. CuBornasos. - M.: Dk3ameH, 2. - 157 ¢

. T A JloBkoga. [ToaroroBka k oaumMiuanam mno ouonoruu 8-11 xmaccos. M Aiipuc-nipecc 2011
1 Anacracosa JL.II. O6mas 6nonorus. Junakrruaeckune Mmarepuansl. — M.: Benrana-I'pad, 2010.- 240c.
3 UBanora T. B. COopHuUK 3a1aHui 0 00IIIel OMOJIOTUN: TIOCOOUE /IS ydaruxcst 001eo0pa3oBar.

yupexaenuii /T.B. UBanosa, I'. C. Kanunosa, A.H.Msrkosa. — M.: IIpocemienue, 2012

4 Koznora T.A. Konocor C.H. [lunaktuyeckue KapTOYKU-3adaHus 10 0011ei Onosoruu. — M.
W3narensckuii Jom «'enmxep», 2012 — 96¢.

* JIaboparopus TEHETUKA;  JTabopatopust DKOCUCTEMBbI; UuTepueT-pecypcbl: CaiThl B
HurepHer: * www.bio.1september.ru — razera «buonorus» - npunoxenue K «1 CeHTIOps»;
Www.bio.nature.ru — may4ansie HOBOCTH OHosTOrHH; * WWW.edi0S.ru — Dii1oc — HeHTp AUCTAHIIMOHHOTO

obpaszoBanust; * Www.km.ru/education - yueGHbIe MaTepuaiibl U clioBapy Ha caiite «Kupuin u Medoaus

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

www.bio.1september.ru - rasera «buomorus» - mpumokeHue K «1 ceHTIOps» WWW.bio.nature.ru -

HAay4YHbIC HOBOCTHU Oouonoruu

www.edios.ru - Dimoc - HeHTp AUCTAHIIMOHHOTO 0bpasoBanmss WWW.Km.ru/education -

VYuebHble MaTepHaiIbl M CIIOBapH Ha caiite «Kupumr u Medomuii» http://school-collection.edu.ru

Enunast komaekims mudpoBeIx 00pa3zoBaTenbHEIX pecypcos. http://window.edu.ru/

Ennuoe okHO qocTyIa k 06pasoBaTeasHBIM pecypcam http://www.priroda.ru
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— IIpupona: HaumonanbHbIA opTai. http://obi.img.ras.ru — baza 3HaHui M0 OGHOJIOTUH YETOBEKA.
Y4eOHuK 110 MOJIEKYIISIPHON OHOJIOTHN YeTIoBeKa, OMOXUMHUH, PU3UOIIOTHH, TEHHOH 1 OEITKOBOM

urkenepun. http://www.zoomax.ru

— 300J10rUs: YEJIOBEK U ToMalHue )uBoTHBIE. http://www.fipi.ru — denepanbHblii KHCTUTYT

negarorn4eCKux U3MEpeH
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