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INOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke mporpamMmbpl MO OUOJIOTHH TEOPETHUYECKYIO OCHOBY JJIS OIpPEACTICHHS
NOIXO0J0B K (OopMHpOBaHUIO cojepxkaHus ydeOHoro mnpeamera «buonmorus» cocraBuiIu:
koHuentyanbHble nojoxenus @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COIEpKaHMs,
pe3ynbTaToB 00ydyeHUs M TpeOOBaHHMM K YPOBHIO MOJATOTOBKH BBITYCKHHKOB, IOJIOKEHUS 00
o0IMX IENsIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmero obpazoBanus B Poccuiickoit deneparuu, a TakKe MOJOKEHHS O crienupuke OMOJIOTHH,
e€ 3HAUYCHUWU B TIO3HAHHWH >XUBOW MPHUPOABI M OOECICUCHHH CYIIECTBOBAHUS YEJIOBEUECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM IMOJOXKEHHSIM, OINpPEAeTIeHbl OCHOBHBIE (DYHKIIMU MPOTpamMMBbl
1o OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma no Gmosioruu 1aét MpencTaBlICHUE O LENsX, 00 O0IIel cTpaTernu 00y4YeHus,
BOCIIUTAHUS M PAa3BUTUS OOYYarOMIMXCS CpeAcTBaMH y4deOHoro mnpeamera «buomorusy,
onpezenseT o00s3aTeNIbHOE MPEIMETHOE COJEp)KaHHUE, €ro CTPYKTYpY, paclpeaeieHue Io
paszenaM W TeMaM, PEKOMEHIYeMYIO IOCIIEeIOBATEIIbHOCTh U3YUEHHUs Y4eOHOro Marepuania ¢
y4ETOM MEXIPEAMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTeIbHOrO Mpolecca,
BO3PACTHBIX OCOOCHHOCTEH 00Yy4aroLTIXCSl.

B nporpamme mno OHOJOTMM TakK€ YUMUTHIBAIOTCS TpeOOBaHUSA K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEAMETHBIM pe3ylibTaTaM oO0ydeHuss B (OPMHUPOBAHHUH
OCHOBHBIX BHJOB yu4eOHO-TIO3HABATEIBHOMN JEATEIbHOCTH/ydeOHBIX NEUCTBUI 00yUaIONMUXCS 10
OCBOGHHIO COJIePKaHUS OMOJIOTHYECKOT0 00pa3oBaHUsI.

B mporpamme mo 6uonoruu (10-11 kmaccel, 6a30BbIi ypOBEHb) peaan30BaH MPUHITUTI
MPEEMCTBEHHOCTH B W3Y4YeHMH Ouonoruu, Omaromaps dYeMmMy B HEH mIpocMaTpuUBaeTcs
HAIpPaBJIEHHOCTh Ha Pa3BUTHUE 3HAHUI, CBSI3aHHBIX C (POPMUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMA  JIMYHOCTH, DKOJOTUYECKOTO  MBIIUICHUS,
MPEJCTaBICHU O 370pOBOM 00pa3e JKM3HM U OEpeKHBIM OTHOIIEHHEM K OKpYKarolen
npupoaHoii cpene. [losTomy Hapsimy ¢ HM3ydeHUEM OOIMIEOMOJIOTHYECKUX TEOPHM, a Takke
3HAHUU O CTPOEHHH >KUBBIX CHCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX
MPOIECCOB B TporpaMMe MO OWONOTHH YACNEHO BHUMAHHE WCIOIB30BAHUIO MOJYUYEHHBIX
3HAHUU B MOBCETHEBHOM JKU3HU JJISl PEIlIeHUs MPUKJIAJHbIX 3a/1a4, B TOM 4Kcie: TpopuiIaKTUKU
HACJICICTBEHHBIX ~ 3a00JIEBaHUN  YEIIOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU 11eJIeCO00pa3HOro MOBEACHUS B OKpYXKaloIlel MPUPOAHOIl cpele,
aHaJIM3a BIMSIHHUS XO3SWCTBEHHOW NEATEIHHOCTH YEIOBEKAa Ha COCTOSHUE NPUPOIHBIX U
HCKYCCTBEHHBIX AKOCHCTEM. YCHJIEHHE BHUMaHHUS K MPUKIATHOW HANpPaBICHHOCTH y4eOHOrO
npenMera «bUONIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTHIO OOECIICUCHHS YCIIOBUHN ISl PEIIeHUs
OJIHOI M3 aKTyalIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYecKOro o0pa3zoBaHus, KOTOpas Mpeanoaraer
dbopMupoBaHHE Y OOYYArOMIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM JTUHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOTI'O MUPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxHoe Mecto. OHa
obecrieunBaeT (HOpPMHUPOBAHHE y OOYYAIONMIMXCS TPEJACTABICHUNH O HAYyYHOW KapTUHE MUDa,
pacumpsieT 1 0000IIaeT 3HAHHS O KHUBOW MPUPOJE, €€ OTIMUYUTENBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alil M OHBOJIIOLMH, CO3AAaET YCJIOBUS [UIs: TO3HAHUSA 3aKOHOB >KUBOW MPUPOJIBI,
dbopmupoBaHus (YHKIIMOHATHHONW TPaAaMOTHOCTH, HABBIKOB 3J0POBOTO M Oe30macHoOro odpasa
YKU3HU, SKOJIOTUYECKOTO MBIIIJICHUS, IEHHOCTHOTO OTHOIICHHUS K KUBOI MPUPOJE U YETIOBEKY.

Bonpimioe 3HaueHWe OWOJOTHS WMEET TaKXKe I PEIICHUS BOCIHTATEIbHBIX U
Pa3BUBAIOIIMX 33/1ay CpeHEro o0Iero oopa3oBaHus, cConuaau3anui ooyJyaromuxcs. M3yaenune
Ounonoruu obecrnieunBaeT YCIIOBUS TUTSE dbopMupoBaHUS HMHTEIJIEKTYalbHBIX,
KOMMYHHKAI[MOHHBIX U MH(MOPMAIMOHHBIX HABBIKOB, 3CTETHUYECKON KYJIBTYPBHI, CIIOCOOCTBYET
WHTETpaIuy OMOJOTMYECKUX 3HAHUN C MPEICTaBICHUSIMH W3 APYTUX Y4EOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMUH U Teorpaduu. HazpaHHbIe MOT0XKEHHUS O MPeAHA3HAYEHUU Y4eOHOTr0o
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npeamera «bUONOTHS» COCTaBUJIM OCHOBY Ul OIPENENIEHUS IOAXOJ0B K OTOOpY H
CTPYKTYPUPOBAHUIO €TO COAEPIKAHMUS, TPEJICTABICHHOIO B TPOrpaMMe 10 OHUOJIOTHH.

OTt60p conepkanust yaeOHOTo TipeameTa «bronorus» Ha 6a30BOM ypOBHE OCYIIECTBIIEH C
MO3UIUI KyJIbTYpOCOOOPa3HOTO MOAX0/a, B COOTBETCTBUM C KOTOPHIM O0YyYaroIIUEcs TOJIKHBI
OCBOHTH 3HAHMS M YMEHHs, 3HAUUMbIE Ui (POpMUPOBaHUS OOIIEH KyIbTYphl, ONpEAesSIoNne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKAa B OKpYKaIOIEeH NPUPOJHON cpee, BOCTpeOOBAaHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKOU nesTenbHOCTH. Ocoboe MeCcTo B ATOW CHUCTEME 3HAaHUN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHus, KOTOphIE CIyKaT OCHOBOM g (QOopMHUpOBaHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBCHHO-HAy4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OPUEHTANMAIX JTUIHOCTH, CTOCOOCTBYIONINX TYMaHHU3AIMN OMOJIOTHYECKOTO 00pa30BaHus.

CrpyKkTypupoBaHHE COJepXkKaHUs y4yeOHOro Marepuana B HporpaMMme Mo OHOJIOTHU
OCYIIIECTBJICHO C YYETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOU TNPUPOABI, O €€ YPOBHEBOM OpraHM3aluyd U HBOJIOLUU. B COOTBETCTBUU C 3TUM B
CTpYKType ydeOHoro npeamera «buomnorus» BbIIEIEHBI CIEAYIOUINE COAEpKaTeIbHbIe JTNHUU:
«buonorus kak Hayka. MeTo/ibl HAYYHOTO MO3HAHU», «KieTka Kak OMoioruyeckas CUCTEMay,
«Opranusm Kak Ouonoruyeckas cuctemay, «CuctemMa ¥ MHOrooOpazue OpraHM4ecKoro MUpay,
«OBOJIIOLINS JKUBOM MPUPOABI», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTI».

Ilenp u3ydyenust yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJaJICHHE
00y4aromyMHUCs 3HAHUAMH O CTPYKTYPHO-(DYHKIIMOHAJIBHOM OpraHM3allUU >KUBBIX CHCTEM
pa3HOTO paHra v NpuoOpeTeHre YMEHUN HCIIONIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JIEUCTBUH B
OTHOIIEHUH O0BEKTOB KUBOI MPUPOJIBI U PEIICHUS PA3THMUHBIX KU3HEHHBIX IPOOIIEeM.

Joctuxenne 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcsl peHICHUEM CIeIYIOIUX 3a/1a4:

OCBOEHHE OOYYaloIIMMHCS CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOPUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPaBUJIAX, CIY)KAIIMX OCHOBOH s (hOpPMUPOBAHHS
MPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOAaX HAy4YHOIO IO3HaHUS,
CTPOCHUHU, MHOT000pa3sMu M OCOOCHHOCTAX >XHBBIX CHCTEM pa3HOTO YPOBHS OpraHU3allHH,
BBIJIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBaHUSIX B OMOJIOTHY;

¢dopmupoBaHre y 00y4aromUXcs IMO3HABATEIbHBIX, MHTEIJICKTYAJIBHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B Mpollecce aHaIM3a JJaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3TJISOB,
UAEH U OIXO00B K M3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUy;

CTAHOBJICHHE Yy oOOydJarommxcsi oOmel KyabTypbl, (QYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHH OOBACHATH M OLICHUBATH SIBJICHUS OKPY)KAIOLIET0 MHpa XKMBOH MPUPOJBI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJYYCHHBIX PU U3yUYEHUU OUOJIOTHH;

dbopMupoBaHHE Yy OOYYAIOMIMXCS YMEHHH WILTIOCTPHPOBATh 3HAYCHUE OMOJIOTHYECKHX
3HAaHUW B MPAKTUYECKOW JAEATEIbHOCTU YEJIOBEKa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTU MO3HAHMS YEIOBEKOM JKHBOW MPHUPOJBI,
HE00X0IUMMOCTH OEpEXHOT0 OTHOILICHHUS K HEeH, COOTIOAEHUS STHUECKUX HOPM IIPH MPOBEICHUH
OMOJOTUYECKHUX UCCIIEIOBAHMUIA;

OCO3HAHHME LEHHOCTH OMOJOTMYECKUX 3HAHUI NSl TMOBBIIICHUS YPOBHS 3KOJIOTMYECKON
KYJIBTYPBI, U151 QOPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS,;

NpUMEHEHHE TPHOOPETEHHBIX 3HAHWUN W YMEHUH B TOBCEJIHEBHOM >KM3HU JUIS OLECHKU
MOCJIC/ICTBHM CBOEHW NEATEILHOCTH IO OTHOIICHHIO K OKpY)Karolel cpene, cOOCTBEHHOMY
3I0pOBbI0, 00OCHOBAHHE U COOIIOZICHUE Mep MPO(PUIAKTHKH 3a00JIeBaHHH.

B cucreme cpeanero obmiero oopazoanusi «buosiorus», nzydyaemas Ha 0a30BOM ypOBHE,
SABIISICTCS 00S3aTENbHBIM YUEOHBIM MHPEIMETOM, BXOJAAIIMM B COCTaB IPEeIMETHOH 001acTi
«EcTecTBeHHO-HAyUYHBIE MTPEIMETHI.

Jns u3ydenus 6Monoruu Ha 6a30BOM YpOBHE CPEIHEr0 OOIIEero 00pa3oBaHMs OTBOIUTCS
68 yacoB: B 10 kiacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).
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COJEP)KXAHUE OBYYEHUA
10 KUIACC

Tema 1. Bnosnorus kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMHU, TEXHUYECKUMHU U APYTUMU
€CTeCTBEHHBIMH HayKaMmu, (umocodueil, STHKOW, 3CTETUKOH W mpaBoM. Posp Ouomoruu B
(bopMHpPOBaHUH COBPEMEHHOW HAy4YHON KapTHUHBI MuUpa. CucTeMa OMOJOTUYECKUX HaAYK.

MeTto/ibl TTO3HAHUS KUBOUM MPUPOABI (HAOIIOIeHUE, SKCIIEPUMEHT, OMMCAHUE, U3MEpPEHUE,
KJaccuukanms, MOJETMPOBAHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdemoncTpanum:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbuos, [Ix. Yorcon u @. Kpuk.

Tabmuiel U cxeMbl: «MeTO/IbI TO3HAHUS )KUBOW TIPUPOIBI.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «Vcrnonbp3oBaHWE pPa3NUYHBIX METONOB MpPHU H3yYCHUU
OHOJOTHYECKIX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3ALHA.

JKuBbie cuctembl (OMOCHMCTEMBI) KakK TMpeAMET U3ydeHHUs Ouonoruu. OTIu4me >KUBBIX
CHUCTEM OT HEOPTaHUYECKOU MPUPOJIBI.

CroiicTBa OuocucTeM U HX pa3zHooOpasue. YPOBHU OpraHU3ANMH OHOCHUCTEM:
MOJIEKYJISIPHBIMA,  KJIETOYHBIMA,  TKAHEBbIM,  OpPraHW3MEHHBIM,  MOMYISUUOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUUECKHH ), OMOChEPHBIA.

JdemoncTpanum:

Tabmumpl 1 cxembl: «OCHOBHBIE TPU3HAKW JKU3HU», «YPOBHU OpraHU3AIMU KUBOU
MPUPOIBI.

O6opynoBanue: moaenb Mosekybl JTHK.

Tema 3. XumMuveckuii cOCTaB H CTPOCHHUE KJIETKH.

XAMHMYECKUH  COCTaB  KIETKHM.  XUMHYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTBHI,
MHUKpO3J1eMeHThl. Bojia 1 MuHepasibHbIE BEILIECTBA.

OYHKIMK BOJABl M MUHEPAJIbHBIX BemlecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
Oananca.

benku. CoctaB u cTpoeHHe 0€IKOB. AMHHOKHCIOTH — MOHOMEpPHI OenkoB. HezameHumbIe
U 3aMEHHUMBIC AMHHOKHCIOTHL. AMHMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPhI OEIKOBOU
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAS, TPETHYHAs W 4YETBEpTUYHAs CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. bronoruueckue GpyHKIUNU OEIKOB.

®depmeHThI — Omonornueckue kKaranuszatopbl. CTpoeHHe (epMeHTa: aKTUBHBIA IICHTP,
cyocrparHas  crnenuduuHocts. Kodepmentsl. Butammubl.  Otiauuust  pepMeHTOB  OT
HEOpPraHMYECKUX KaTaJIu3aTOPOB.

YrneBoapl: MOHOCaxapu bl (TIIOKO03a, prubo3a U 1e30Kcupud03a), qucaxapuibl (caxaposa,
JAKTO3a) W ToJucaxapuibl (Kpaxmaj, TJIMKOTEH, Ie/UIIoIo3a). buonorndeckue GyHKIIHH
YIJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, Gochomunuabl, cTrepounbl. [ 'uapodgmibHO-THAPOGHOOHBIE
cBoiicTBa. buonorndeckue ¢ynkiuu aununoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMHUIOB KaK
MCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneotuasl — MOHOMEpB! HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkmuu JIHK. Crpoenne m ¢ynkmum PHK. Bumer PHK. AT®: crpoenue u
byHKUIMN.

[utomoruss — Hayka o kjerke. KinetouHnas Tteopuss — mpuMep B3auMMOJACHCTBHS HUIEH U
¢dakToOB B HAYYHOM MO3HAHUHU. MeTOIbI H3y4eHUS KICTKH.



Kretka kak menoctHas xwuBas cucreMa. OOIue MpU3HAKY KIETOK: 3aMKHYTasi Hapy>KHas
MeMOpana, monekyibl [JHK kak renernueckuii anmapar, cucreMa cuHTe3a Oerka.

Tumel KIETOK: JyKapuoTHYecKas U mpokapuoTudeckas. OCOOCHHOCTH CTPOCHHUS
MpoKapruoTUYeCKOr KieTku. Kinetounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKOW KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIILHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIHUKC, MX (YHKIUH.
[Ina3martuueckass memOpana, e€ cBoicTBa W (QyHKuumu. LluToruiasma m e€ oOpraHoMAbL.
OnnomemOpannbie opranouibl kietku: DI1C, ammapat ['omasmxu, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOWbl KJIETKH: MHUTOXOHJApPUH, TutacTuiabl. [IpoucxokaeHue MUTOXOHAPUM U TUIACTH.
Bunaer mnactun. HememOpaHHble oOpraHoubl KJIETKU: PUOOCOMBI, KIIETOUHBIA LEHTP, LIEHTPUOIIH,
pPECHUYKH, KTyTUKU. DYHKIIUN OpraHOUI0B KJIETKU. BKiltoueHus.

Snpo — perynaropHsiid 1ieHTp KieTku. CTpoeHue sapa: saepHas 000JI09Ka, Kaproria3ma,
XPOMATHH, SJIPBIIIKO. XPOMOCOMBI.

TpaHcHopT BEIIECTB B KIIETKE.

JdemoncTpanum:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. llIneitnen, P. Bupxos, Ix. Yorcon, O.
Kpuxk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnipenesieHMe XHMHYECKMX JJIEMEHTOB B  HEXKHUBOW MPUPOAE»,
«PacrnipeneieHue XMMAYECKUX JIEMEHTOB B )KUBOU MIPUPOAE.

Tabmuuer u cxembl: «llepuonuyeckas Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocuHTe3 Oenkay, «CTpoeHrne MoJIeKybl 6enka», «CTpoeHne GpepMeHTa,
«Hyxnennossie kucnotel. [JHK», «Ctpoenue monexkynsl AT®O», «CTpoeHne 3yKapuoTHYECKOM
KJeTkn», «CTpoeHue XKUBOTHOM KIeTKn», «CTpOeHHE pPacCTUTENIbHOW KIeTKW», «CTpoeHue
MPOKAPUOTUUECKOHN KIIETKNY», «CTpOEHUE A/1pa KIETKU», «Y TIIEBOABIY, «JIMIUIb».

ObopynoBaHue: CBETOBOW MMKpPOCKOI, 00OpyIOBaHWE Ul NPOBEACHHS HAOIIONCHUM,
U3MEpEHUi, SKCIEPUMEHTOB, MUKPOIIpENapaThl PacTUTENbHBIX, )KUBOTHBIX U OaKTepHalbHBIX
KJIETOK.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

JlaboparopHast pabota Ne 1. «M3ydeHHe KaTaTHUTHYECKON aKTHUBHOCTH (pepMeHTOB (HA
pUMepe aMHJIa3bl WK KaTaaas3bl)y.

JlaGopatopHasi pabora Ne 2. «M3ydeHHe CTPOCHHS KIETOK PACTEHHH, >XMBOTHBIX W
OaxkTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHE).

Tema 4. /KuzHeaeATeIbHOCTH KJIETKH.

OOmeH BemiecTB, WIM MeTabonu3M. AccuMmmiisanuss (TUIaCTHYECKUHW  OoOMEH) |
JTUCCUMMIIALINSA (SHEPreTUYeCKHii 0OMeH) — JIBe CTOPOHBI €AMHOTO TMpolecca MeTabonusma. Poib
3aKOHOB COXPAHEHHUS BEUIECTB U SHEPTUU B IOHHUMaHUU MeTadoInM3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIH U rereporpodubiid. Ponb depmenToB B 0OMeHe
BEILECTB U MIPEBPAILICHUHN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas Haszbl (orocuHTeza. Peakuuu ¢doTocuHTE3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HHU Ha 3emuie. Briiusaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUHU.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIUe OaKkTepuu. 3HAUYE€HHWE XEMOCHHTE3a /IS KU3HH Ha
3emue.

DHepreTuyeckuidi OoOMEH B  KJeTKe. PaciieruieHwe  BEIecTB,  BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTaIlbl YJHEpreTudeckoro oomena. [ nukonus. bpoxkenue u
ero Buabl. KucinopogHoe oOkucieHHe, WIM  KJIETOYHOE  JbIXxaHue. OKHUCIUTEIBbHOE
dochopumupoBanre. IPPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakiun marpuuHoro cuHTe3a. ['eHermueckas wuHpopmanus u JIHK. Peanuzarus
reHeTH4ecKoi nHpopManu B KieTke. ['eHeTHuecKuil Ko M ero cBOWCTBA. TpaHCKpHUILUSA —



matpuunblii cuaTe3 PHK. Tpancnsanus — 6uocunres 6enka. Dtanbl Tpancasaiuu. KonupoBanue
aMUHOKHCIIOT. Posib pubocom B OmocuHTE3€e OeKa.

Hexnerounsle ¢opmbl ku3HM — Bupychl. HMcropus otkpeiTHs BupycoB (. W.
NBanoBckuii). OCOOEHHOCTH CTPOCHUSI M KU3HEHHOTO ITMKJIa BUpPYcoB. bakrepnodaru. bonesnn
pacTeHuil, >KUBOTHBIX M YEJIOBEKA, BhI3bIBaEMbIEe BUpycaMu. Bupyc umMmmyHonehunura yenoBexa

(BUY) - BoszOymurens CIIMJla. OOpartHas TpaHCKpPHUIIKSA, peBepTaza W HHTErpasa.
[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.
JdemoncTpanum:

Hoptpers: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpt w  cxembl: «Tunel  muTanus», «Metabomuzm»,  «MUTOXOHIPHSY,
«DHepreTrueckuii 0OMen», «Xmiopormacty, «Dotocuntes», «Ctpoenune [IHK», «Ctpoenue u
byHKIMOHUpOBaHWE TeHay, «CuHTe3 Oenka», «leHernueckmit kom», «Bupycsm,
«bakrepnodarn», «Ctpoenne wu xu3HeHHbId 1MKn Bupyca CIIMJa, Oakrepuodaray,
«Pemmukanms JJHK».

Ob6opynoBanue: Monenu-anmiankayuu «Yasoenue JJHK u tpanckpunims», «buocuntes
oenkay, «CTpoeHHUE KIETKU», MoJienb cTpykTypsl JJTHK.

Tema S. PasMHOKeHHEe M MHAMBUHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Kierounslii 1WKJI, WM >KU3HEHHBIM 1MWK KiIeTku. MHTepdaza m mutos. Ilpomeccsl,
npoTekaromue B uHTEepdasze. Pemnmukanus — peakuuss marpuyHoro cuntesa [IHK. Crpoenue
XpoMocoM. XpOMOCOMHBIM Ha0Op — KapuOTHUIl. J[MIUIOMTHBIA W TarUIOWIHBIA XPOMOCOMHBIC
HaOopbl. XpoMatuasl. L{uTonornueckne OCHOBBI Pa3MHOXKEHHS U WHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne wnerkn — muto3. Cramuu murtosa. [lpouecchl, mpoucxonsiive Ha pa3HBIX
CTaJUsAX MUTO3a. BUOIOrMYeCKuii CMBICII MUTO3A.

[IporpamMmmupyemasi rubens KISTKH — alonTo3.

@opmbl  pa3MHOXKEHMsSI OpPraHuM3MOB: Oecrosioe U moyioBoe. Buabl  6Gecnonoro
Pa3MHOXXCHHUS: JIeJICHHE HAJIBO€, TTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJIEKIINH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIOI0rO.

Meiios. Craguu meiosza. [Iporeccel, nmpoucxomsume Ha cragusx Mmenosa. [loBenenue
xpomocoM B Meiio3e. Kpoccunrosep. buonoruueckuii CMbICI U 3HaYE€HUE MEH03a.

l'amerorenes — mpoiiecc 00pa3oBaHMsI MOJIOBBIX KIETOK y KUBOTHBIX. [10JIOBBIE JKEIe3bl:
CEMEHHHUKU U sSMYHUKH. OOpa3oBaHME W PAa3BUTHE MOJOBBIX KIETOK — ramer (CIepMaTo30H,
SIMIIEKJIeTKa) — crhepMaTtoreHe3 u  oBoreHe3. (OCOOEHHOCTH CTPOCHHUS —SUIIEKIETOK U
criepmaro3ouoB. OmnogorBopenue. [laprenorenes.

NunuBuayanpHOe pa3BuTHE (OHTOTEHE3). DMOpHOHANbHOE pasBuTHE (IMOpHOTEHE3).
Ortanbl 3MOPHOHATIBHOTO PA3BUTHUSL Y IMO3BOHOYHBIX >KMBOTHBIX: JApOOJEHHE, TracTpyJsiLus,
opranorenes. [loctomMOproHaNbHOE pa3BUTHE. THIBI MOCTIMOPUOHATBFHOTO PAa3BUTHS: MPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusiHME cpeipl Ha pa3BUTHE OPraHu3MoOB, (AKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butue pacteHuil. OHTOreHe3 IIBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHH, CTaJuu
pa3BUTHA.

JdemoncTpanum:

Tabmuupl u cxembl: «@OpPMBI pa3MHOXKEHHS OPTaHU3MOBY, «/[BOItHOE OIIONOTBOpEHHUE Y
IBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHuil», «JleneHue KIeTKH
Oaktepuii», «CTpoeHUE TMOJOBBIX KIETOK», «CTpOeHHE XpOMOCOMBI», «KIETOUHBINA ITUKI,
«Pemmukanus JJHK», «Mutoszy», «Mehosy, «IIpsMoe u HenpsiMoe pa3BUTHE», «l'ameToreHes y
MJIEKOMUTAIOIINX U YesloBeKay, «OCHOBHBIE CTA/IUU OHTOTECHE3a.



O6opynoBaHue: MHUKPOCKOI, MHUKpompenaparbl «CrepMaTo30HIbl MIIEKOIUTAIOIIETOY,
«Sineknerka miekonuTaromero», «KapuokuHe3 B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moieb-anrukanus «/lenenue knetkny», monens JJHK, Moxens meTadazHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlaboparopuas pabora Ne 3. «HabmoqeHne MuTO3a B KIIETKaX KOHYMKA KOPEIIKa JIyKa Ha
TFOTOBBIX MUKPOIPENapaTax.

Jlaboparopnass pabora Ne 4. «V3yueHue CTPOEHUS IMOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIpenaparax.

Tema 6. HacsieqcTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

IIpenmMer u 3amaum reHeTUKU. Mcropus pa3BUTHUS TEHETUKH. Poiib LHUTOJNIOTMH U
SMOPHOJIOTUY B CTAHOBJICHUH T'€HETUKHU. BKIIag pOCCUUCKUX U 3apyOeKHBIX YUEHBIX B Pa3BUTHE
FeHeTUKU. MeTolbl TEeHETUKH (TMOPHUI0JIOrMYECKUi, LHUTOT€HETUYECKUI, MOJIEKYISIPHO-
reHeTudyeckuii). OCHOBHbIE T€HETUUYECKHE MOHATUA. | 'eHeThUecKkasi CMHMBOJIMKA, UCIIOJIb3yeMasi B
CXEMax CKpEIIMBaHUH.

3aKOHOMEPHOCTH  HAclHeAOBaHUs  MPU3HAKOB, ycTaHoBileHHble [. Mennenem.
MonorubpuaHoe CKpeluBanue. 3aKOH eIMHO-00pa3usi THOPUIOB TTEPBOTO MOKoIeHus. [IpaBuio
JOMUHUPOBaHUS. 3aKOH paculeruieHus npu3HakoB. [munorte3a uyuctorhl ramer. [lomHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JuruOpunHoe  CKpeniuBaHWe. 3aKOH HE3aBHCHMOTO  HACIEAOBaHUS  IPH3HAKOB.
[{uToreHeTHyeckue OCHOBBI JUTHMOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEe CKpellMBaHUE.
Hcnonb30Banne aHATH3UPYIOMIETO CKPEITUBAHUS IS OTPECIICHUS] TeHOTHITA OCOOH.

CueruieHHOe HacnefoBaHue Tmpu3HakoB. PaGora T. Moprana 1o CICTUICHHOMY
HacJe10BaHUI0 TeHoB. HapylieHue clienieHus TeHOB B pe3yJIbTaTe KPOCCUHTOBEpa.

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKne KapThl.

I'enetuka nmosna. XpoMOCOMHOE OIpe/eieHne mnoia. AyTocoOMbl U MOJOBbIE XPOMOCOMBI.
['omorameTHele M rereporaMeTHble opraHu3Mbl. HacienoBaHue NpPU3HAKOB, CLEIJIEHHBIX C
MOJIOM.

N3meHunBOCTh. BHIbl ”3MEHUNMBOCTH: HEHACIIEICTBEHHAS U HAcleACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTU. XapaKTEpUCTHKA MOIU(PHUKAIMOHHONW H3MEHYHBOCTH.
Bapuanuonssiii psig u BapuanudoHHas kpuBas. Hopma peakuun npuszHaka. KojqnuecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKU U X HOopMa peaknuu. CBoHCTBAa MOAU(PUKANIMOHHONW N3MEHYMBOCTH.

HacnencTBenHas, iy reHOTUNHUYECKasi, N3MEHUYUBOCTh. KOMOMHATHUBHAS W3MEHUUBOCTD.
Meiio3 ¥ TMONOBOM TpOIECC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MyTallliOHHAs
u3MeHuuBoCTh. Kiaccudukanuss myranuid: reHHble, XpOMOCOMHBIE, IeHOMHble. YacToTa u
NPUYMHBI MyTaluii. MyTareHHnbsie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIIEICTBEHHOU
n3menurBocty H. M. BaBunosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoBeka. Kapumorun denoBeka. OCHOBHBIE METOJbl TE€HETHKH YEJIOBEKa:
TeHEAIOTUYECKUH, OJM3HENOBBIN, IUTOTCHETHYECKUN, OWOXUMUYECKUH, MOJICKYISIPHO-
reHetudecknid. COBpEMEHHOE OIpEeACNICHHE TEeHOTHUIIA: ITOJHON€HOMHOE CEKBEHHUPOBAHME,
TeHOTUIIMPOBaHKEe, B ToM uucie ¢ momoimipio [1I[P-ananusa. HacnencTBeHHble 3a0oneBaHUs
yelloBeKa: TreHHble Ooyie3HH, OO0JIE3HHM C  HACJEACTBEHHOHW IPelpacrnooKEHHOCTHIO,
XpoMocoMHBIe Oone3Hu. ComaTHdeckne W TeHepaTuBHbIE MyTanuu. CTBOJOBBIC KIETKH.
[TpunuMnBl 310pOBOrO 00pa3a KU3HHU, AUATHOCTUKH, MPOPUIAKTUKYI U JICYCHHUS] T€HETUYECKUX
Oone3Hell. MeaMKO-TeHETUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEAMIMHCKOM TEHETHKH B
MPEOTBPALICHUH U JICUEHUU TeHeTHYEeCKUX 3a00JIeBaHU YeTIOBEKa.

JdemoncTpanum:

[Toptpetsr: I'. Mengaens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodees-
Pecosckuii, H. Y. BaBuios.



Tabmuiel 1 cxeMbl: «MOHOTHOPUIHOE CKPEUIMBAHUE U €ro UTOTEHETHYECKass OCHOBAY,
«3aKOH pacUICIUIEHUS] M €ro LIUTOTCHETHYECKasT OCHOBa», <«3aKOH YHUCTOTBI TaMeT»,
«durunbpunnoe ckpeumBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKPEIIMBAHUSY,
«Meiio3y, «B3anmoaeiicTBie ajmielibHbIX T€HOBY», «['eHeTHYecKue KapThl PACTEHHH, KUBOTHBIX
u 4denoBekay, «l'eHetuka monay, «3aKOHOMEPHOCTH HACIEAOBAHUS, CIEIIEHHOTO C IOJIOM»,
«KapuoTunsl uyenoBeka M IKUBOTHBIX», «Bumpl wusMeHunBocTtu», «MoauduxkanmoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-dakropan, «['eHeTHKa Tpynm KpoBu», «MyTallioHHAs
U3MEHYUBOCTBY.

O6opynoBanue: Monenu-ammuiukanuu «MoHoruOpuaHOE CKpermmBanue», «HemomHoe
JOMHUHHUpOBaHHE», «/lurnbpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOIN H
Mukpomnpenapar «JIpozoduna» (Hopma, myranuu GopMbl KPbUIbEB U OKPACKU Tenia), repdapuid
«I"opox mocCeBHOW.

JlabopaTopHble U NpakTHYecKHe padoThI:

JlaGopaTtopnast pabora Ne 5. «3yueHue pe3yabTaTOB MOHOTHOPHUIHOTO M JUTUOPHUIHOTO
CKpEIIUBAHUS Y IPO30(HIIBI HA TOTOBBIX MHKPOITPEIIapaTaxy.

JlaGopaTtopnast pabora Ne 6. «3ydeHne MoaupuKaIMOHHOW W3MEHYMBOCTH, ITOCTPOCHUE
BAapUALMOHHOTO Ps1a U BAPUALIUOHHON KPUBOI».

JlaGopaTopnass pabora No 7. «AHamu3 wMyTanmwidi y Apo30riibl Ha TOTOBBIX
MUKpOIIpenaparax.

[Tpaktuueckas padota Ne 2. «CocTaBlieHHE U aHATIU3 POJIOCIOBHBIX YEIIOBEKA.

Tema 7. Cesiekuusi oprann3moB. OCHOBBI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa W mpouecc. 3apoKICHHUE CENICKINU U ToMecTukamus. Yuenue H. M.
BaBuioBa 0 meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTpsI
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, NOPOAA, IITAMM.

CoBpeMEeHHBIE METOIBI CEICKIMU. MacCOBBIi U WHIUBUAYATbHBIA OTOOPHI B CENEKIIMU
pactenuii U KUBOTHBIX. O1leHKa 3KcTepbepa. bin3KkopoacTBEHHOE CKpelIMBaHUE — UHOPUIAMHT.
Uucras nuHUsA. CKpelMBaHWE YUCTBIX JHHUWA. [erepo3uc, wuim rubpuaHas cuia.
Hepoacrsennoe ckpemuBanue — aytOopuaunr. OtnanéHHas rubpuauzanuss U e€ YCHeXH.
HckyccTBEHHBIM MyTareHe3 M IOJYyYEHUE IOJUIIONAOB. JIOCTHMXKEHHUS CEIEKLMM DPACTCHUH,
JKUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonoruss kak oTpaciab NPOU3BOACTBA. ['€HHAas HMHXKEHEpHUsA. OTambl CO3JaHUA
pexkomOunantHorr JIHK wm Tpancrennsix opranm3moB. Knertounas wmxenepus. Kietounbie
KyJIbTypbl. MUKPOKJIOHANIbLHOE pa3MHOKEHHE pacTeHuil. KilonnpoBaHue BbICOKONPOAYKTHBHBIX
CETIbCKOXO03SHMCTBEHHBIX OPraHU3MOB. OKOJOTHYECKHE M JTHYecKue mnpobiembl. MO -
TeHETHUYECKU MOIU(DUIIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

[Moptpetsr: H. Y. BaBunos, . B. Muuypun, I'. 1. Kapneuenko, M. @. l1BaHoB.

Tabmuipel u cxeMmbl: kapra «LleHTpbl MPOMCXOXKIEHUS M MHOrooOpasusi KyJbTYpPHBIX
pactenuit», «Ilopoapl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTYpHBIX pacTeHHil», «OTnanéHHas
rubpuamsamus», «Pabotel akagemuka M. @. MHWeanoBay, «llomumnounnus», «OOBEKTHI
ounorexHonoruny, «Knerounple KylabTYpbl U KJIOHUpOBaHUE», «KOHCTpyupoBaHHE U MEPEHOC
TE€HOB, XPOMOCOM).

OGopynoBaHue: MYJSDKU TJIOJI0OB U KOPHEIUIOAOB JUKUX (OPM U KYIbTYPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlabopaTopHble U NpaKkTHYeCKHe padoThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CENEKLUUU pPAacTeHUI U JKUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, TUIEMEHHYIO (pepMy, COPTOMCHBITATENBHBIM y4acTOK, B TEILUIMYHOE
X035ICTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC



Tema 1. IBosrONMOHHASA 0HOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI IBOJIIOLMOHHONW TEOPUM. OBOJIIOLIMOHHAs TEOpUs MU €€
MecTO B OMoj0ruy. BiusHue 3BONIOIIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHH U APYIUX HAYK.

CBuzerensbcrBa 3Bomtonuu. [laneoHTonornueckue: MOCIEAOBATEIBHOCTD IOSIBICHHUS
BUJIOB B MAJICOHTOJOIMUYECKON JIETONUCH, NepexoaHble GpopMbl. buoreorpapuyeckne: cxoncTBo
U paznuuue GayH u Grop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJCTBA M pa3iuuusi 3MOPHOHOB pa3HbIX BHJOB I03BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: T[OMOJIOTMYHBIE, aHAJOTWYHBIE, PYIAMMEHTapHbIE OPraHbl,
aTaBU3Mbl. MOJIEKYIIPHO-OMOXUMHUYECKHE: CXOJACTBO MEXAHU3MOB HACIEACTBEHHOCTH H
OCHOBHBIX METa0OJIMYECKUX MyTEH Y BCEX OPTaHU3MOB.

OpomouronHass Teopusi Y. [lapBuna. IIpennocbuiki BO3HUKHOBEHMS JIapBUHHU3MA.
JIBIOKyIIMe CHUJIBI  3BOJIIOUMU BUAOB 10 JlapBuHy (M30BITOYHOE pa3MHOXKEHHE IMPH
OTPaHUYEHHOCTH PECYpCOB, HEONpelenéHHas H3MEHYMBOCTb, OOppOa 3a CylIeCTBOBaHMHE,
€CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus 3Bostonun (CTD) u e€ OCHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonynanusa kak eIMHULA BUAA U IBOJIIOLNH.

JBwxkymue cuiabl (pakTOphl) SBOJIONMH BHJIOB B NMpUpojae. MyTallMOHHBIN TpoIecC U
KOMOWHATHBHAs HM3MEHYUBOCTh. [lomynsimoHHBIE BOJHBI M JApeiid reHoB. Wzomauus wu
MUTpaLysl.

EcrectBenHblif 0TOOp — Hampapisiomuil ¢axtop sBosonnd. DOpPMBI €CTECTBEHHOTO
otbopa.

[IpucnocobaeHHOCTh OPraHU3MOB KaK pe3ynbTaT 3Boouuu. [Ipumepsl mpucnocodaeHuit
y OpraHu3mMoB. ApoMop(03bl U UANO0-aAANI TALIH.

Bun u BumooGpaszoBanme. Kpurtepum Buzma. OCHOBHBIE (GOPMBI BHI000pA30BAHUSA:
reorpapuueckoe, 3K0JI0rHuecKoe.

MaxkposBosrorusi. PopMbl 3BOJIOLUH: (puieTUYecKas, AWBEPreHTHAs, KOHBEPTEeHTHas,
napaniensHas. HeoGpatumocTs 3Bomonuu.

[Ipoucxoxaenue  OT  HeECHEUMANU3UPOBAHHBIX  HpenkoB.  IIporpeccupyromas
crienuanu3anus. AranTUBHas pagualys.
JdemMoncTpanuu:

[Toptpetsi: K. Jlunnen, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K. M. bap, D.
I'exkens, @. Mromep, A. H. CeBepuios.

Tabmumpl u cxembl: «Pa3BuTHe oOpraHuyeckoro Mupa Ha 3emiie», «3apoabIIn
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOprOBI 32 CYyIIECTBOBAHHEY,
«EctectBenHbIii  0TOOpP», «MHOrooOpasue COpTOB pacTeHuit», «MHoroo6pasue Mmopos
JKUBOTHBIX, «[Tonmynsumy, «MyTanuoHHas U3MEHYUBOCTHY, «ApomMopdo3bI»,
«Mmnoanantanun», «OOmas aereHepanus», «/[Bmwkymmue cuibl 3Bomtonuny, «Kaprta-cxema
mapiipyra nyremectsus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «lIpucnocobieHHOCTD
opranu3mMoBy, «I eorpaduueckoe BUI000pa3oBaHuE)», « IKOJIOTHIECKOE BUA000pa30BAHUEY.

Ob6opynoBaHue: KOJIEKIUS HACEKOMBIX C Pa3IMYHBIMH TUIIAMH OKpPackH, HaObOp IJI0J0B U
ceMsiH, Kosutekuus «[IpuMepsl 3alUTHBIX TPUCTIOCOOIEHUN Y KUBOTHBIX», MOJIeNb «OCHOBHbBIE
HaIpaBJICHUS 3BOIIONUNY», 00bEMHAs MOzieNb «CTpOEHUE TOJIOBHOTO MO3Ta MTO3BOHOUHBIX.

buoreorpaduyeckas kapra wmupa, Kosuiekuus «DOpMbl COXPaHHOCTH HMCKOIAEeMbIX
JKUBOTHBIX U PACTCHMI», MOJenb anmuinkanus «llepexkpéct XpoMocom», BIIayKHBIE IIperapaTsl
«Pa3Butne Hacexkomoro», «Pa3BuTme mArymku», Mukpompenapar «Jlpozoduna» (HOpMa,
MyTaluu (OPMBI KPBUTHEB  OKPACKH TEIa).

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

JlaGopatopHas padota Ne 1. «CpaBHeHuUE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHION.



JlaGopatopnass pabora Ne 2. «OmnucaHue npUCHOCOOJICHHOCTH OpraHu3smMa u eé
OTHOCHUTEIIBHOTO XapaKTePa».

Tema 2. Bo3HMKHOBeHHe M pa3BUTHE KHU3HU Ha 3emJie.

JlonayuyHble MpeACTaBIEHUS O 3apOKIACHUU XU3HU. HayuHble rMnoTe3sl BOZHUKHOBEHUS
KU3HM Ha 3emuie: aOWoreHe3 W IMaHCIepMus. XUMUYecKas 3BONIONUS. AOWOTEHHBIN CHUHTE3
OpPraHWYECKHX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHUYECKOW 3Boronu. HadanpHble sTanel 6uonorunueckoit sBomonmn. ['unoresa PHK-Mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIJIETKU. [IepBble KIETKH U UX
sBoMIONMA. DOPMHUPOBAHHUE OCHOBHBIX IPYIII AKUBBIX OPTAHU3MOB.

PazButne xu3Hu Ha 3emsie 1o Hpam W nepuoaam. Karapxen. Apxeickas u
npoTtepo3oiickas 3pbl. Ilameo3oiickas 3pa u e€ mNepUOIbl: KEMOPHICKUH, OpPIOBUKCKHIA,
CUJTYPUICKUH, TEBOHCKUN, KAMEHHOYTOJIbHBIN, MEPMCKUH.

Me3so30iicKas 3pa U €€ IepUOAbL: TPHACOBBIN, FOPCKUM, MEIIOBOM.

Kaiino3zoiickas 3pa 1 €€ nepro/ibl: MajJleOreHOBbIM, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.

XapakTepucTuka KJIMMara U TeoJIOTMYEeCKUuX mpoueccoB. OCHOBHBIE 3Tambl 3BOIIOLUU
pacTUTEIBLHOTO W J>KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHUW W KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPYII KUBBIX OPTaHU3MOB.

Cucrema OpraHM4ecKOro MHMpa Kak oTpa)keHue 3BOooUNNA. OCHOBHBIE CUCTEMATHYECKHE
TPYIIIIbI OPTraHU3MOB.

OBOJIIOLIMST  4YEJIOBEKAa. AHTpPOINOJOTHS Kak Hayka. Pa3BuThe mpencTaBieHUd O
MPOUCXOKICHUH YesloBeKa. MeTo bl nu3yueHus antponorene3a. CxoACcTBa U pazjinyus YyeIoBeKa
1 KUBOTHBIX. CHCTEMAaTHUYECKOE MTOJIOKEHUE YEIIOBEKA.

Huxymme cunbl  (pakTopel) aHTpomorenesa. HaciencTBeHHas WM3MEHYHUBOCTh H
€CTeCTBeHHBINH 0TOOp. OOmecTBeHHBINM 00pa3 )KU3HHU, U3TOTOBIICHUE OPYAHHN TPY/a, MBIIIUICHHE,
peub.

OCHOBHBIE CTaJIMM U BETBU 3BOJIIOIMM YEJIOBEKA: ABCTPAJOMUTEKH, YETOBEK yMENbIH,
UYenosek mnpsamoxoxsammii, YemoBek HeaHaepTralbCckui, YenoBek pasymsbld. Haxonku
HCKOMAeMbIX OCTaTKOB, BPeMsl CYILECTBOBaHUS, 00JIACTh PacHpOCTPaHEHHUs, 00BEM T'OJIOBHOTO
Mo3ra, 00pa3 >KU3HHU, OPYAHSL.

Yenoseueckne packl. OCHOBHBIC OONBINHME pachl: €BPOICOUIHAs (€Bpas3wiicKas), HETPO-
aBcTpasionjiHasi  (dKBaTOpHajbHas), MOHTOJOWAHAA  (a3MaTCKO-aMepuKaHCKas). YepThl
PUCTIOCOOJICHHOCTH TPEACTaBUTENEH YeNOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHHUA.
EnuncTBo uenoBeueckux pac. Kpuruka pacuzma.

JdemoncTpanum:

Hoptpetsr: @. Penu, JI. ITactep, A. . Onapun, C. Musnnep, I'. FOpu, Y. lapBus.

Tabmumpl 1 cxembl: «Bo3HukHOBeHHE COTHEYHOM CHCTEMBI», «Pa3BUTHE OPraHUYECKOTO
mupay», «PactutenbHas kineTtka», <«KuBoTHas kieTka», «lIpokapuoruueckas KieTKa»,
«CoBpeMeHHasl cHCTeMa OpPraHUYecKOro Mupa», «CpaBHEHHME aHATOMUYECKHUX YEPT CTPOCHUS
YelloBeKa M YeIOBEKOOOpa3HBIX 00e3bsH», «OCHOBHBIE MECTa IMAaJCOHTOJIOTUYECKUX HAXOHOK
MPEIKOB COBPEMEHHOIO 4YeloBeKa», «J/lpeBHeimme moan», «/peBHue moan», «llepBbie
COBPEMEHHBIE JII0IN», «UelloBeuecKe pachi.

O6GopynoBanue: wmysku  «lIpoucxoxaeHue uyenoBeka» (OIOCTBI  aBCTPAJIOMHUTEKA,
MUTEKAHTPOIa, HeAHAEepPTaIblla, KPOMAaHbOHIIA), CIECNKH WA U300paKeHHUs] KAMEHHBIX OpYyIUi
MEepBOOBITHOTO YeJIOBeKa (KaMHHU-YOIIEphl, pyousa, ckpediia), TeoXpOoHOJIOTHYECKass Ta0JnIla,
KoJuIeKIUs «DOpMbI COXPaHHOCTH UCKOMAEMBIX KUBOTHBIX U PACTCHUII.

JlaGopaTopHble U MpaKkTHYecKue padoThbl:

[IpakTuueckast padora Ne 1. «/3yueHne UCKOMAaeMbIX OCTaTKOB PACTEHUH M KMBOTHBIX B
KOJUIEKIIUSAX».

DKCKypcusi «IBOJNIONUS OPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-HAYUYHBIA WIIH
KpaeBeIUECKUI MY3€il).
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Tema 3. OpranusMsbl U OKpPYKalOIIas cpeaa.

OKoJorusi Kak Hayka. 3aJadyd W pas3lelibl dKOJOTMU. MEeTOoJbl 3KOJIOTHYECKUX
UCCIIEIOBaHUNA. DKOJIOTHYECKOE MUPOBO33PEHHE COBPEMEHHOT'O YeJIOBEKa.

Cpeapl ~ oOuTaHMS  OpPraHM3MOB:  BOJHAs,  HAa3e€MHO-BO3JylIHas, I[OYBEHHas,
BHYTPHUOpPTaHU3MEHHAsI.

Oxonornueckue (akropsl. Kmaccudukamuss sxomornueckux (HakTopoB: aOHOTHYECKHUE,
OMOTHUYECKUE B aHTPOIOTeHHBIC. J[elicTBHE HKOIOTHUECKUX (PaKTOPOB HA OPTraHU3MBI.

AbGuotnueckue  (QakTophel:  CBET, TEMIlepaTrypa, BJIKHOCTb. DOTONEPUOAU3IM.
[IpucnocobneHnst OpraHu3MoB K ICHCTBHIO a0MOTHUECKUX (hakTopoB. bromornuecknue puTMsl.

buotnueckne  ¢dakTopel. Buubl  OHOTHYECKHMX  B3aWMOJCHCTBUN:  KOHKYPEHITHUS,
XUIIHAYECTBO, CUMOMO03  ero ¢opMebl. [lapazutusm, koomnepaius, MyTyain3M, KOMMEHCATU3M
(KBapTUPaAHCTBO, HAaxXJEOHUYECTBO). AMEHCANW3M, HEHUTpaiM3M. 3HauyeHHE OMOTUYECKHX
B3aMMOJICHCTBHI JIJISl CYIIIECTBOBAHUSI OPTaHU3MOB B MPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTepUCTUKU MOMyIsiuu. OCHOBHBIE [IOKa3aTead TMOMYJISALNN:
YHUCIIEHHOCTh, TUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, MPHPOCT, Murpanus. JuHaMuKa
YHUCIIEHHOCTH MOMYJISIIUY U €€ PeryJsiusl.

JdemoncTpanum:

[Toptpetsr: A. I'ym6oasar, K. @. Pynwe, 3. ['ekkens.

Tabmuiet 1 cxeMbl: kapta «[Ipupoaasie 30HBI 3eminy, «Cpenbl OOUTaHHUS OPTaHU3MOBY,
«®Dotonepuoguzmy», «llomynsmun», «3aKOHOMEPHOCTH pOCTa YHUCICHHOCTH MOMYJSLUN
uHy30pun-Typenpkn», «lIumessie nenmy.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlaboparopnas padota Ne 3. «Mopdornorudeckre 0COOCHHOCTH PACTCHUHN U3 Pa3HBIX MECT
oOUTaHU».

Jlaboparopnas pabota Ne 4. «BiusiHuE CBETa Ha POCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[TpakTrueckas padota Ne 2. «[ToacuéT MIOTHOCTH MOMYJISALUA Pa3HBIX BUOB PACTCHUIN.

Tema 4. Coo0OuiecTBa M 3KOJIOTHYECKHE CUCTEMBI.

CoobmiectBo  opraHu3mMoB —  OuoreHo3.  CTpykTypel — OHMOIIEHO3a:  BHJIOBas,
POCTpaHCTBEHHas, Tpoduueckas (mumieBas). Bunbl-nomuHanTel. CBs3M B OHOIIEHO3E.

DKOJIOTHYEeCKHEe cUcTeMbl (dKocucTeMbl). [loHsITHE 00 SKOCHCTeMEe W OHOTEOIeHO3E.
OYHKIMOHATBHBIE KOMIIOHEHTBI OKOCHCTEMBI: TPOAYIICHTHI, KOHCYMEHTBHI, pPEIYIECHTHI.
KpyroBopoT BemecTB W IMOTOK JHEPrUM B dKocucTteMe. Tpodudueckue (MHUIIEBBIE) YPOBHU
skocuctembl. [lumeBbie nenu u cetu. OCHOBHBIE TIOKa3aTeNd 3KOCUCTEMBI: Omomacca,
OPOAYKIHMS. OKOJOTHYECKHE NUpAMUAbL: MPOAYKIUHU, YUCICHHOCTH, Ouomaccel. CBoMcCTBa
HKOCHUCTEM: YCTOMUUBOCTh, CAMOpETyIIsiLus, pazButue. CyKieccusl.

[IpupoaHbie HSKOCHCTEMBI. DKOCHUCTEMBI 03€p M PEK. IDKOCUCTEMA XBOWHOIO WM
[IMPOKOJIMCTBEHHOTO JIeca.

AHTpPOTIOTEHHBIE IKOCUCTEMBI. ATPOIKOCHUCTEMBI. ¥YpOo3KocucTeMbl. bronornueckoe u
XO035ICTBEHHOE 3HAUEHUE arpOIKOCHCTEM U YPOOIKOCUCTEM.

buopasznoobpaszue kak (akTop ycroHumBoCTH dKocucTeM. CoxpaHeHHEe OHMOJIOTHYECKOTO
pa3HooOpa3us Ha 3emiie.

VYuenune B. U. Bepuanackoro o 6mocdepe. I'panuipl, coctaB u CTpyKTypa Ouochepsl.
XKusoe BemectBo U ero QpyHkuuu. OcoOeHHOCTH OHoOc(hepbl Kak TI00aTbHONW IKOCHUCTEMBI.
JlunamMuueckoe paBHOBecHe U oOpaTHas CBs3b B Ouocdepe.

KpyroBopoTsl BemecTB W OHOr€OXMMHYECKHE IUKIBI 3JIEMEHTOB (Yriepona, a3oTa).
3oHanbHOCTH OHMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoseuecTBo B Onochepe 3emau. AHTpONIOreHHbIE U3MeHeHus1 B Ouocdepe. ['modanbHbIe
9KOJIOTUUYECKHE TMTPOOJICMBI.
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CocymecTBoBaHue IpUposl U yenoBeuecTBa. CoxpaHeHne OMOpa3sHOOOpa3Hs KaKk OCHOBA
ycroiunBocTu 6uocepsl. OCHOBA pallMOHAIBHOTO YIPaBICHUs MPUPOJHBIMU pecypcaMu U MX
ucnonb3oBaHue. JloCTHKeHHsI OMOJIOTUN M OXpaHa MPUPO/IBL.

JdemoncTpanum:

optpetsr: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmumpl u cxemsl: «IlumeBbie nienuy, «buoreHo3: coctaB u cTpykTrypay, «lIpupomHbie
coobmiectBa», «llemn mnuTaHusy, «OKoMOrMUecKas mnupamugay, «buochepa u uenoBeK»,
«JKocucTeMa IIMUPOKOJIMCTBEHHOTO Jieca», «IDKOCHCTEMAa XBOWHOTO Jjeca», «buoleHos
BOoloéMay, «ArpoueHo3», «lIpuMepHble aHTPOINIOT€HHBbIE BO3JAEHCTBUS HA IPUPOLYY,
«BaxkHelmme MCTOYHMKU 3arpsi3HEHUs] BO3/lyXa W TPYHTOBBIX BoA», «llouBa — BaxHewumas
coctasisirolas ouocheps», «PakTopsl Aerpaganuu mouBy, «I[lapHukoBeIii 3¢ dexTy, «PakTophl
paauoakTUBHOTO 3arpsizHeHus ouochepri», «O0mas ctpykrypa onocheps», «Pacnpoctpanenue
KHU3HU B Onocdepe», «O30HOBBIN 3KkpaH Ouocheps», «KpyroBopor yriepomga B OGuocheper,
«KpyroBopot azora B mpupoe».

ObopynoBanue: MO/IEb-aNIIINKALUs «Tunnynsle OMOIICHO3BI», repbapmii
«PactutenpHbie  cooOmecTBay, Koulekuuu — «buoneHosy», «BpeauTennm — BakHEHIIHMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYpP», TepOapuii W KOJUICKIMM PACTCHUW W  IKUBOTHBIX,
MPUHAJICKAIIAE K Pa3HBIM SKOJIOTMYECKUM Tpymnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
Ddeneparun, N300pakeHUs] OXPaHIEMbIX BUI0B PACTEHUHN U KUBOTHBIX.
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[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMELI 11O BMOJIOTMN HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHIA

Cormacao ®I'OC COQO, ycraHaBimuBarOTCs TpeOOBaHUS K pPeE3yslbTaTaM OCBOCHHS
00y4JaIUMHUCS TIPOrpaMM CPETHEro 00IIero 00pa3oBaHus: TUYHOCTHBIM, METAIIPEIMETHBIM U
PEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NHMYHOCTHBIX pe3yJabTaTOB OCBOEHHs IMpenMera «buonorus» BblIeIeHBI
CIICAYIOIIME  COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOUIMMHCA  POCCHHMCKON  Ipa)KIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIPEIENICHUIO,
HAIMYUE MOTHBAIIMM K OOy4YeHWIO OWOJIOTWHU, LEJICHANPABICHHOS pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIIOUEBBIX LIEHHOCTEW M UCTOPHUYECKHUX TPAAULUN pa3BUTUA
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B
CBOEM  JESATENbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM  yYCTAaHOBKAMH, TPUCYIIUMHU  CHCTEME
OMOJIOTUYECKOT0 00pa30BaHUs, HaJIMYMWe OSKOJIOTHYECKOTO IMPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTh LI€JIU U CTPOUTD KU3HEHHBIE TIIAHBI.

JIMdHOCTHBIE Pe3yNabTaThl OCBOCHHS TpeaMmeTa «bHOJOrus» MOCTHralTCs B EAHUHCTBE
yueOHOM M BOCTIHUTATENIbHON AEATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKHUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHSTHIMU B
oOmiecTBe MpaBUJIaMH UM HOPMaMHu MOBEACHUSI M CHOCOOCTBYIOT MpoOLieccaM CaMOIIO3HAHUS,
CaMOBOCITUTAHUSI U CaMOPAa3BUTHS, PAa3BUTHUS BHYTPEHHEH MO3UIUU JHUYHOCTH, MATPUOTHU3MA,
YBa)XEHUSI K 3aKOHY W IPaBOMOPSAKY, YEJIOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
YBOXCHHS, OEPEeKHOTr0  OTHOIICHHWS K  KyJAbTYpHOMY  HACIEIUI0O H  TPAJAUIHSIM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPY-KarolIen cpee.

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeameTra «buomorusy TOKHBI OTPaXaTh
TOTOBHOCTb M CITOCOOHOCTH O0YyYarOIMXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
MO3UIUEH JTUYHOCTH, CHCTEMON IICHHOCTHBIX OpPHUEHTAIlui, I[MO3UTUBHBIX BHYTPCHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM IIEHHOCTSIM POCCHUIHCKOro  0OIIecTBa,
pacuMpeHue KU3HEHHOTO OIBITa M ONbITa JEATEIBHOCTH B MPOLECCEe peau3alliil OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaIaHCKOTr0 BOCIHUTAHUS

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  OOy4aromierocss Kak AakTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOT0 00IIEeCTBa;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TpaB M 0OsS3aHHOCTEH, yBaXKEHHE 3aKOHA W
MPABOIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUECKOH N1€ATEIbHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbBIX U MO3HABATEIBHBIX 32/1a4, BHITTOTHEHUN OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TO3MIIMIO [0 OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HU U OOBICHSATH €€;

YMEHHE YYUThIBAaTh B CBOMX JCHCTBUSX  HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIOJIEH ¢ PasHBIMU yOEKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMHA U COLUATHHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYAHHYECTBY B TIPOLIECCE COBMECTHOTO BBINOJHEHHUS YYEOHBIX,
MO3HABATENIbHBIX M HUCCIIEOBATEIbCKUX 3a/lay, YBAKUTEIHHOI'O OTHOIIEHUS K MHEHUIO
OTIIIOHEHTOB MPU 00CYXIEHUU CIIOPHBIX BOIIPOCOB OMOIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOI 1€ATENbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUS:
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c(OPMHUPOBAHHOCTH POCCHICKON TPaXKIAHCKOM UICHTHYHOCTH, TATPUOTHU3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoauHO#, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, NPOILIOE U HACTOALLIEE MHOIOHALIMOHAILHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOLIEHHWE K NPUPOAHOMY HACIEAMI0 M NaMATHUKAM MPUPOABL,
JTOCTH>XKEeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBJIIEHHE M pa3BUTHE
OMOJIOTUY, TOHUMAaHWS 3HAYCeHUsI OMOJIOTUU B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO O0IIECTBa;

ujeiHast yOe:K IEHHOCTh, TOTOBHOCTH K CIIY’)KCHHIO 1 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIlMI0 M MPUHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOTO OYAyIIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOUM POJUTENSIM, CO3JaHUI0O CEMbU Ha OCHOBE
OCO3HAHHOTO NMPUHATHS [IEHHOCTEN CEMEHHOMN XU3HU B COOTBETCTBHUU C TPAIULMIMHU HApPOJIOB
Poccuu;

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKIIIOYAs 3CTETUKY OBbITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTa, TPYAa, OOIIECTBEHHBIX OTHOLICHHI;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3EHCTBHS KUBOW IMPUPOBI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQKEHHUIO B Pa3HbIX BHJIaX MCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKOM JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHUPOBAHUSA  KYJIbTYPbl 310POBbS M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHUMaHWE W pealin3alus 3JI0pOBOro M 0e30MmacHoro oopasa XKU3HU (310pOBOE MUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEXUM 3aHATHH U OTABIXA,
perymsipHasi ¢u3MyYecKas AaKTUBHOCTb), OEpPEKHOI0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHOMICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

NOHMMAaHWE IEHHOCTH TPaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0O€301acHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIKX 3/I0POBbIO U )KU3HU JIHOJIEH;

OCO3HAHHE TMOCIEACTBUI M HENPUSATHS BPEIHBIX MPHUBBIYEK (YMOTPeOJECHUs alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

6) TPy10BOT0 BOCIIUTAHMS:

TOTOBHOCTH K TPY/y, OCO3HAHHE [IEHHOCTH MacTepCTBa, TPYI0II00UE;

TOTOBHOCTb K AKTUBHOM JESATEIBHOCTH TEXHOJIOTMYECKON U COLUAIILHON HAIIPaBIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATH H  CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JIeSATEIBbHOCTB;

HMHTEpEC K pa3nuyHbiM cepam mpodecCHOHATBLHON AESITeNTbHOCTH, YMEHHE COBEPINAThH
OCO3HaAHHBIN BBIOODP OymyIeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE YKU3HECHHBIC TIIaHbI,

TOTOBHOCTh M CIOCOOHOCTH K 0Opa30BaHHIO M CaMOOOPa30BaHUIO HA MPOTSIKEHUU BCEH
JKU3HU;

7) 3K0JIOTHYECKOr0 BOCTIUTAHUSA:

9KOJIOTHYECKHU 11e1eco00pa3HOe OTHOIIEHHE K MPHUPOJIe KaK NCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYILECTBOBAHHS;

MOBBILIICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphbl: MPUOOPETEHHE OMNbITa MJIAHWPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JIsl OKpYKAIOLIEH Cpebl;

OCO3HaHHUE TTI00aJIBbHOTO XapaKTepa YKOJOTHYECKUX MPOOJIeM U yTel UX pelieHus;
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CIIOCOOHOCTH MCTOJB30BaTh MPUOOpPETAEMbIE TIPU W3YYCHUH OUOJIOTUU 3HAHUS U YMEHUs
IpU pelleHuH MNpoOJeM, CBSI3aHHBIX C PAllMOHAIBHBIM MPUPOJOINOIb30BaHUEM (COONIIOICHNE
MpaBuJl MOBEACHUS B MPHUPOJIE, HANPABICHHBIX HAa COXPAaHEHUE PABHOBECHS B JKOCHUCTEMAX,
OXpaHy BHJIOB, SKOCUCTEM, Onochepsl);

AKTUBHOE HEINPUATUE NCUCTBUM, MPUHOCAIIMX BpEJ OKPYKAKOLIEH NPUPOIHOU CpeneE,
YMEHHE MPOTHO3UPOBATH HEOJIArONPUSATHBIE SKOJIOTMUECKHUE IMOCIEICTBUS MPEeIPUHUMAEMbIX
JEHUCTBUN U NIPENOTBPALLATD UX;

HaJIMYUE Pa3BUTOrO HKOJIOTUYECKOTO MBIIUIEHUS, JKOJOTUYECKOW KYIbTYpPhI, OIBITA
JEATEIbHOCTH  SKOJOTUYECKOW HAIpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MO3HABATEJIbHOM, KOMMYHUKATUBHOM M COLUMUAIBHOM MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B
MPaKTUYECKOU JEATEIbHOCTH 3KOJIOIMUYECKOM HAMPaBIEHHOCTH;

8) HeHHOCTH HAYYHOIO NMO3HAHUSA:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HayKd M OOIIECTBEHHOM MpaKTUKH, OCHOBAHHOTO Ha JUAJIOre KYJIbTYD,
CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MHUPE;

COBEpIICHCTBOBAHUE S3bIKOBOM M UNTATENIbCKON KYJIBTYpPhI KaKk CpECTBa B3aUMOIEHCTBUS
MEXIY JIOJIbMU U TIO3HAHUSI MUDA;

MOHUMaHue crenupukn OMOJIOTUM KaK HayKd, OCO3HaHMs €€ poiau B (opMUpOBaHUHU
PaIMOHATILHOTO HAYYHOTO MBIIUICHHSI, CO3/IaHUHU IIEIOCTHOTO MPEACTABIECHUS 00 OKPYKAIOIIEM
MUpEe KakKk O €IWHCTBE TMPHUPOAbI, 4YeloBeKa M oOllecTBa, B IMO3HAHUU MPHUPOJHBIX
3aKOHOMEPHOCTEH U peIIeHUH MTPOOJIeM COXpaHEHUS IIPUPOTHOTO PABHOBECHS,

yOexAEHHOCTh B 3HAYUMOCTU OMOJIOTHH Ui COBPEMEHHOW IMBMIIM3AIMH: 00eCTeYeHUs
HOBOTO YpPOBHSI Pa3BUTHUS MEIUIMHBI, CO3JAHHE MEPCICKTHBHBIX OMOTEXHOJOTHH, CIIOCOOHBIX
pemath pecypcHble MpoOieMbl pa3BUTUS YEIOBEUYECTBA, MOUCKA MyTeH BBIXOJa U3 TNI00aTbHBIX
IKOJIOTHUYECKUX TIPOOJIeM U o0ecTieueHus nmepexoaa K yCTOWYMBOMY Pa3BUTHIO, PaIlMOHATEHOMY
HCIIOJIb30BAaHUIO TPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTH B TMOJIYYEHUU OMOJOTUYECKUX 3HAHHWMA B IEJISIX MOBBIIICHHUS OOIICiH
KYJIbTYpbl, €CTECTBEHHO-HAYYHOW TpPaMOTHOCTH, KaK COCTaBHOW dYacTH (PYHKIIMOHAIHHOU
IPaMOTHOCTH 00y4Yaroumxcs, opMUpyeMOr TIpU U3y4eHUN OHOJIOTUHY;

MOHMMAaHHUE CYIIHOCTH METOJIOB IO3HAHUS, HCIOJb3YeMbIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIB30BaTh TIONydyaeMble 3HAHUS JJs aHanu3a W OOBSCHEHUS SIBICHUUN
OKPYXKAIOIIeT0 MHUpPAa M MPOUCXOIAUIMX B HEM H3MEHEHMH, YMEHHE JesaTh OO0OCHOBaHHBIC
3aKJTIOYCHHUST HA OCHOBE HAyYHBIX (DAKTOB W HMMEIOMIMXCS JAHHBIX C METhI0 MONyYeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CaMOCTOSITENIFHO HCIOJIB30BAaTh OHMOJIOTWYECKHE 3HAaHUS IS pELICHUs
po0JieM B peabHBIX )KU3HEHHBIX CUTYALHSIX;

OCO3HAaHHE IIEHHOCTH HAayYHOH NEATENbHOCTH, TOTOBHOCTH OCYILECTBIATh MPOEKTHYIO U
HCCJIEIOBATEIbCKYIO ACSITEIbHOCTh MHIUBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJyYEHHUIO HOBBIX 3HAaHUN 1O OHOJOTMUM B COOTBETCTBUU C >KU3HEHHBIMU
NOTPEOHOCTAMH.

METAINPEIMETHBIE PE3YJ/IbTATBI

MertanpeamMeTHbIe Pe3yNIbTaThl OCBOCHUS y4eOHOTro mpeameTra «bUONOTHs» BKIIOYAIOT:
3HaYuMble i1 (OPMHUPOBAHMS MHMPOBO33PEHHSI OOYYAIOMIMXCA  MEXKIUCIUIUIMHAPHBIC
(MeXnpeIMeTHBIC) OOIICHAYYHBIE TIOHATHS, OTPAKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(rKy METO/I0B MO3HAHHUS, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKaxX (BELIECTBO, SHEPTHUs,
SIBJICHUE, TPOLIECC, CUCTeMa, HAay4HbIH (DaKT, MPUHIUN, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, HCCleoBaHUEe, HAOIIOJEHUE, U3MEpPEHUE, SKCIEPUMEHT U JPYIrHX), YHUBEpCAJIbHBIC
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yueOHbIe JeiCcTBUS (MO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECTICUUBAIOIINE
dbopmupoBanre (YHKIIMOHATBLHONH TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMH OO0YyYaroIuXCs,
CIIOCOOHOCTh 00yJarmuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTHNHAPHBIC,
MHUPOBO33PEHYCCKHE 3HAHWS W YHUBEPCAIbHBIC YyUYeOHBIC ACHCTBUS B IIO3HABATEIBHOW H
COLIMAJIbHOM IIPAKTHKE.

MeranpeaMeTHbIe pe3yJabTaThl OCBOCHHS IMPOTPAMMBbl CpETHEro o0Imero o0Opa3oBaHUs
JOJIKHBI OTPAXKATh:

OsgiiaieHne YHHBEPCAIbHBIMH Y4eOHbIMU MO3HABATEIbLHBIMH 1€l CTBHSIMU

1) 6a30BbI€e JJOTHYECKHE TEHCTBHS:

CaMOCTOSITENIFHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCTIONIB30BaTh IPH OCBOCHWW 3HAHWUH TPHUEMBI JIOTHYECKOTO MBIIUICHHS (aHAIH3a,
CHHTE3a, CpaBHEHMA, KiIacCU(PUKAIMH, OOOOIIEHHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
TOHATHUH (BBIIENATH UX XapaKTEPHbBIE MPU3HAKH, YCTAHABJINBATH CBSI3U C APYTUMHU ITOHITHSIMH );

OTIpEeIeNIATh LETN MAEATEIbHOCTH, 3aJaBasi MapaMmeTpbl U KPUTEPHUH WX JOCTHIKEHUS,
COOTHOCHTD PE3YJIbTaThI ACATEIBHOCTH C IIOCTABJICHHBIMH LEJISIMU;

UCIIOJIb30BaTh OMOJIOTHYECKHUE TOHSITHS JUIsl OObSICHEHUs (HAaKTOB U SIBICHUU KUBOM
TIPUPOIB;

CTPOUTH JIOTUYECKUE PACCYKIEHUs (MHIYKTUBHBIC, JICHYKTUBHBIC, [0 AaHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHUS B PAaCCMaTPUBAEMBIX SIBICHHSX, (HOPMYIHPOBATH
BBIBOJIbI U 3aKJTFOYCHUS;

NPUMEHSITh CXEMHO-MOJICIIEHBIC CPEICTBA JJIsl MPEJICTABICHHUS CYIIECTBCHHBIX CBS3CH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBIICHHBIX B PA3JINYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

paspabarbIBaTh IJIAH PELICHUS MPOOIEMBI ¢ YIETOM aHAIH3a UMEIOIIUXCSI MaTePUATBHBIX
¥ HEMaTepUAITbHBIX PECYPCOB;

BHOCHTH KOPPEKTHUBHI B JESATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YIHTATOB ILEJSAM,
OILICHUBATh PUCKH MOCIIEICTBUI NEATEILHOCTH,

KOOPJAMHHUPOBATh M BBINOJIHATH pPAa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOCHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEM.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

BJIQJICTh HABBIKAMH y4€OHO-UCCIICIOBATELCKON U MPOEKTHOU AESITENbHOCTH, HaBBIKAMU
paspenieHus mpo0eM, COCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOMCKY METOJIOB
pEUIeHUs MTPAKTUIECKUX 3374, TPUMEHEHUIO Pa3IMYHBIX METOJIOB TIO3HAHNUS;

UCTIOJIB30BaTh PA3JIMYHbIC BUJBI ACATEIBHOCTH IO TIOJIYYECHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAIINH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B y4EOHBIX CHTYAIMSIX, B TOM YHCJE TPU
CO3JIaHUH YUEOHBIX M COIIMATBHBIX IPOCKTOB;

dbopMUpOBaTh HAYYHBIA TUN MBIILICHUS, BIAJACTh HAYYHOW TEPMUHOJIIOTHEH, KITIOYSBBIMU
TOHATUSIMH U METOIAMHU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7adyd B 0Opa30BaTENbHOW NEATEIHHOCTH W
KU3HEHHBIX CUTYaIHsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyaJIM3MPOBATh 3a7ady, BBIABUTATh
THIOTe3y €€ pelIeHus, HaXOAWTh AaprYMEHTHl JUIsl J0Ka3aTejlbCTBa CBOMX YTBEPXKJICHUH,
3a/1aBaTh MapaMeTpbl U KPUTEPUHU PEIICHHUS;

AQHATM3UPOBATh IIOJNIYYCHHBIE B XOJE pEIICHHS 3aJa4yd pPe3yJbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OIEHUBATH IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh IEJICHANIPABIICHHBIN MMOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
poeCCHOHABHYIO CPENY;
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yMETh TEpEeHOCUTh 3HAHWA B I[O3HABATENbHYI0 M  IPAKTHUYECKYI0  00JacTu
KHU3HEEATEIIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTei;

BBIJIBUTaTh HOBBIE WJEH, MNpPEUIaraTb OPUTMHAIBHBIE IOJAXOAbI U PELICHUs, CTABUTh
npoOJIeMbl U 33aJ1auu, TOMyCKAIOIIUE aJbTEePHATUBHBIEC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCS B PA3UYHBIX MCTOYHHMKAX HMH(OpMAIUM (TeKcTe y4eOHOro mocoowus,
HaY4YHO-TIOMYJISIPHON JIMTEpaType, OMOJOTMYECKUX CIOBapsSIX M CHPAaBOYHHMKAX, KOMIIBIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (Gopm
IPEICTaBICHNS, KPUTUUECKH OLIEHUBATh €€ I0CTOBEPHOCTh M HEIPOTHUBOPEUMBOCTH;

dbopMynHupoBaTh 3ampoCchl M NPUMEHATh DPA3IUYHBIE METOABI TPU TOUCKE M OTOOpe
Ouosornueckoi HHpOpMaIuK, HeOOXOUMOM JIJIsI BEITIOJIHEHHS YUEOHBIX 3a]1a4;

npuoOpeTaTh ONBIT HCIOJIb30BaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEPILEHCTBOBATh KYJIbTYPY aKTUBHOT'O HCIOJIb30BAHUS PA3JIUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (OpMYy TNPEACTaBICHUS OHOIOrMYECKON
nHpopmanuu (cxemsl, TpaduKku, TUarpaMMbl, TaOJIUIBI, PUCYHKH U JIPYTOE);

UCIOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CPEACTBa MpH paboTe ¢ OHOIOruyecKon
UHpOpMaLKel: IPUMEHATh XUMHUYECKUE, (PU3MUECKHEe M MaTeMaTU4eCKHe 3HAKM M CHMBOJIBL,
dbopmynel, abOpeBUaTypy, HOMEHKIATYPY, WCIOIB30BaTh M MPEOOPa30BBIBATH 3HAKOBO-
CHUMBOJIMYECKHE CPECTBA HATJISAHOCTH;

BIAJCTh HABBIKAMU PACHO3HABAHUS M 3alIUTHl HHGpOpMAMH, HHYOPMAITMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJiaieHNe YHHBEPCAIbHBIMH KOMMYHUKATUBHBIMU /1€ CTBUSIMM:

1) o6menne:

OCYILECTBIISATh KOMMYHHMKAIIMKA BO BCceX cepax KM3HM, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIN JIUCKYCCUU TI0 CYIIECTBY OOCYXJIaeMOH TeMbl (YMEHME 3aJaBaTh BOIIPOCHI, BBICKA3bIBATh
CYXJIEHUS OTHOCHUTEIBHO BBIIIOJHEHUS TMpeaiaraeMoil 3agayd, YYUTHIBATb MHTEPECHl U
COIVIACOBAHHOCTb MO3ULUHI IPYTUX YYaCTHUKOB JUAIOra UM TUCKYCCUH);

pacro3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHHS, MOHMMATh 3HAYCHHE COIMAIBHBIX
3HAKOB, MPEANOCHUIOK BOZHUKHOBEHUSI KOHQUIMKTHBIX CUTYallUi, YMETh CMSr4aTh KOHQIUKTHI U
BECTH MIEPETOBOPHI;

BJIAJCTh PA3JIUYHBIMHU CIIOCOOAMM OOILEHUS W B3aMMOJAEHCTBHS, NOHUMATh HAMEPEHUs
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(GopMynHpOBaTh CBOU BO3PAXKEHHUS;

pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCTh:

IOHUMAaTh M MCIIOJIb30BaTh MPEUMYIIECTBA KOMaHAHOW M MHIUBUAYaIbHOW pabOTHI Ipu
pemeHn 6MoI0ruyeckoi mpo0iaeMbl, 000CHOBBIBATh HEOOXOUMOCTh MTPUMEHEHHS TPYIIOBBIX
(dbopM B3aUMOJICHCTBUS MPU PEIICHUH YICeOHOW 3a/1a4u;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBHHA ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXHOCTEH KaX10T0 4IeHa KOJUIEKTHBA;

OPUHUMATh €I COBMECTHOW JEATENbHOCTH, OPraHU30BHIBATH W KOOPAMHHUPOBATH
JNEUCTBUA MO €€ JOCTHUKEHMIO: COCTAaBJAThH IUIaH JEHCTBUHM, pACHPENCNSITh POJIU C Y4ETOM
MHEHHUH yJaCTHUKOB, 00CYKIaTh Pe3yJIbTaThl COBMECTHOI paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJa U KaXKJOr0 Y4aCTHHUKA KOMaH/bI B OOLIUIl pe3ynbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeUlaraTb HOBBIE NPOEKTHI, OLCHUBATH MJEH C MO3MIMHU HOBU3HBI, OPUIMHAIBHOCTH,
IIPaKTUYECKON 3HAYUMOCTH;
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OCYIIECTBIISITh TO3UTHBHOE CTPATETUYECKOE TIOBEICHHWE B PA3IUYHBIX CHUTYaIUsX,
IPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh NMHUIIHATHBHBIM.

OBiajeHNe YHHBEPCAJILHBIMH PeryJsiTUBHBIMU JIeiiCTBUSMMH:

1) camoopranu3amnusi:

UCIIONIb30BaTh OWMOJIOTMUECKHWE 3HAHWS JJIs BBIABICHUS NPOOJIEM M WX pEIICHUS B
KU3HEHHBIX M YYC€OHBIX CUTYaIIHsIX;

BBIOMpATh HA OCHOBE OMOJIOTUYECKHUX 3HAHUU 1IEJIEBBIC M CMBICIIOBBIC YCTAHOBKH B CBOUX
NEHCTBUSAX M IMOCTYNKAaX MO OTHOIICHUIO K YXHBOW MPUPOJE, CBOEMY 3I0POBHIO U 3IOPOBBIO
OKPYKAFOIIHX;

CaMOCTOSITEIIFHO OCYIIECTBIIATh TO3HABATEIFHYIO NESTEIBHOCTh, BBISIBISITH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIE 3aJadyd B O0Opa30BaTENbHON JAESITETHLHOCTH U
KU3HEHHBIX CUTYaIHsX;

CaMOCTOSITENILHO COCTABJISITH TIJIAH PEIICHUsS MPOOJIEMBI C YIETOM HUMEIOIIUXCST PECYpPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JIaBaTh OIIEHKY HOBBIM CUTYAIIUsIM;

pacmmMpsATh paMK1 y4eOHOTO ITpeIMeTa Ha OCHOBE JIMYHBIX TPEATTOYTEHHIA;

JIeJIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHCE;

OILICHUBATh MTPHOOPETEHHBIN OIBIT;

CHocoOCTBOBATh (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHWH, TOCTOSTHHO TIOBBIIIATH CBOM 00pa30BaTEbHBIN U KYJIbTYPHBIH YPOBEHB.

2) CAMOKOHTPOJIb:

JIaBaTh OILEHKY HOBBIM CHUTYAIlMsIM, BHOCHUTh KOPPEKTHBBI B JCATEIBHOCTH, OICHHBATH
COOTBETCTBUE PE3Y/IHTATOB IEJISIM;

BJIaJICTh HABBIKAMU ITO3HABATEILHON pe(IEKCHN KaK OCO3HAHUS COBEPIIIAEMBIX JIEHCTBHI
Y MBICITUTENIBHBIX MPOIIECCOB, UX PE3YyIbTATOB U OCHOBAHHI, HCIIOIH30BATh MPUEMBI pedIeKCUr
JUTSL OLIGHKU CHTYalluH, BIOOPA BEPHOTO PEIICHHS,

YMETh OIIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHHUS 110 UX CHIKECHUIO,

NPUHUMATh MOTHBBI M QPTYMEHTHI IPYTUX MPH aHAIN3€E PE3YIIbTATOB JCSITEIHLHOCTH,

3) npuHsATHE CeOsT M APYTrUX:

NPUHUMATH ce0s1, TOHUMAst CBOM HEJOCTATKH U JIOCTOMHCTBA;

NPUHUMATh MOTUBBI U QPTYMEHTHI IPYTUX MPH aHAIN3E PE3YJIbTATOB JCSITCIbHOCTH;

NPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKH;

pa3BHBATh CIIOCOOHOCTH MOHMUMATh MUP C MO3UIUH IPYTOr0 YEeJIOBEKA.

INPEJIMETHBIE PE3YJIBTATbBI

[Ipenmetnbie pe3ynbTarel ocBoeHHs mporpammbl COO no Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue aias ydeOHoro npenmera «buosorusy HayuyHble 3HAHUS, YMEHUS U
CrocoObl JeMCTBUH 1O OCBOCHHIO, MHTEPIIPETAlM U IpeoOpa3OBaHUIO 3HAHUM, BHJIBI
NESITEIbHOCTH TI0 MOJIyYEHHIO HOBOTO 3HAHUS U NMPUMEHEHHUIO 3HAHUI B pPaslMYHbIX Y4eOHBIX
CUTyallUsX, a TaKKe B PEAIbHBIX >KU3HEHHBIX CUTYaIUsX, CBS3aHHBIX C Ouosorueir. B
IporpaMMe IpeAMETHBIE PE3yJIbTaThl IPEACTaBIEHbI 110 roJaM 00y4eHHs..

[IpenmetHbie pe3ynbTaThl OcBOeHHs y4deOHoro mnpenmera «buonorus» e 10 knacce
JIOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pPOJMU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uosornu, GyHKIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKaA JUIsl PELICHUS AKU3HEHHBIX 3371a4;

YMEHHUE PacKphIBaTh COJEp)KaHHE OMOJIOrMYECKHX TEPMHUHOB U MOHITHUN: )KU3Hb, KIIETKA,
opranu3M, Merabosm3M (0OMEH BEIIECTB W  NPEBpAIICHHE JSHEPTHH), TOMEOCTa3

18



(camoperynsnusi), ypOBHEBas  OpraHU3alMsl JKUBBIX  CHUCTEM, CAaMOBOCIIPOM3BEICHUE
(penpoaykuus), HaclIeACTBEHHOCTh, I3MEHYUBOCTh, POCT U Pa3BUTHE;

yMEHUE Wu3jaraTb OWOJIOTHYECKHE Teopuu (KJIeTOYHas, XPOMOCOMHAs, MyTallMOHHAs,
[EHTpaJbHAsT JIOTMa MOJIEKYJIsipHOM Owmosorun), 3axkoHel (I'. Mennens, T. Moprana, H. U.
Baguiosa) u yueHus (0 LeHTpax MHOT00Opa3us M MPOUCXOXKICHUS KyIbTypHBIX pactenuii H. U.
BagunoBa), onpeaensTe rpaHUIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHUE BIaJIeTh METOJaMH HAY4YHOTO MO3HAHUS B OMOJOTWHU: HAOJIOJCHHUE M OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3alnus ¢ MpOBEJeHHE OHOJOTHYECKOr0o
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJNYyYEHHBIX PpEe3ylbTaTOB, HCIOIb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOPH U 3aKOHOB, YMEHHE J€IaTh BHIBOJIbI HA OCHOBAHHUH MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATH CYHIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U SYKApHUOT,
OJTHOKJICTOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BEIIECTB U
IpeBpalleHus] YHEPruu B KIETKe, (OTOCHHTE3a, IIACTUYECKOrO0 M IHEPreTUYecKoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MEH03a, OILIOJOTBOPEHUS, Pa3MHOXKEHUS, UHAUBUIYaIbHOTO Pa3BUTHS
opranu3ma (OHTOTEHE3);

yYMEHUE NPUMEHSTH MOJTy4YEeHHBIC 3HAHUS U1 OOBSCHEHHS OMOJOTHYECKUX IMPOLECCOB U
SBJICHUH, 1151 IPUHATHS MPAKTUUYECKUX PELIEHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecrieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXAIOIIUX JIIOACH, COOJMIOACHUS HOPM
rPaMOTHOTO TOBEACHHUS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HeOoOXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUH COBPEMEHHOW OHMONOTMH M OMOTEXHOJIOTUH JJIsl pallOHAJIbHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelaTh »3JeMEHTapHbleé TEeHETHYEeCKHE 3aJayd Ha MOHO- M JUTHOpHIHOE
CKpEeIlMBaHUE, CIETUIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIIUBaHUS
JUIS IpeJICKa3aHusl HAacJIe0BaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINOJIHATH JIAOOpaTOpHbIE M MpPaKTHYECKHE padoThl, cCOON0IaTh MpaBHia MPHU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE KPUTHUYECKH OILICHMBAThb W MHTEPHPETUPOBATH HHPOpPMAINIO OHOJIOTHYECKOTO
COJIepKaHUs, BKIIOYAIOLIYIO IICEBAOHAYYHbIC 3HAHMA W3 Pa3IMYHBIX HMCTOYHHMKOB (CpeAcCTBa
MaccoBOM HMH(}OpManMK, HaAyYHO-TIONYJISPHbIE MaTEepHUalibl), ITUUECKUE ACTIEKTHl COBPEMEHHBIX
UCCIICIOBaHMI B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
OuoNornyeckyro HMHGOpPMAIMI0O M3 HECKOJBKHUX HCTOYHHMKOB, TI'PAaMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapat OHOJIOTHH.

[IpenmetHbie pe3ynbTaThl OcBOeHHs y4deOHoro mnpenmera «buonorus» e 11 Knacce
JOJIKHBI OTPAXKaTh:

c(OPMHPOBAHHOCTh 3HAHUM O MECTe M pPOJU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAHMU COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PacCKphIBaTh COIep)KaHUE OMOJIOTHUECKUX TEPMUHOB U MMOHATUI: BU]I, TIOMYJISIIHS,
reHoOH, SBOJIONHMS, MABWXKYIUME CUIbl  ((PakToOphl) DBONIOIWH, MPUCITOCOOICHHOCTD
OpPraHu3MOB, BHUJ000pa30BaHHE, OSKOJIOTUYECKHE (PAKTOPHI, DKOCUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PEIyLICHTHI, LIETIH MMUTaHMs, SKOJOrHYecKas nupamuaa, ouoreoreHos, ouocdepa;

yMEHUE WH3/Iaratb Ouonorndeckue Teopuu (dBomonMoHHas Teopus Y. JlapBuHa,
CHUHTETHYECKasl TeOpHs SBOJIIOLNH), 3aKOHBI  3aKOHOMEPHOCTH (3aposiiieBoro cxonacrsa K. M.
bapa, uepenoBanus Ii1aBHBIX HampaBieHMM M myted sBomouun A. H. CeseproBa, ydeHus o
6uoctepe B. U. Bepnaackoro), onpeaensiTe TpaHUIbI UX IPUMEHHUMOCTH K )KUBBIM CUCTEMAaM;

YMEHHUE BIaJeTh METOJaMHM HAY4YHOTO MO3HAHUS B OMOJIOTWHU: HAOJIOJCHHUE M OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUH, OpraHu3anus ¢ MpOBeJeHHE OHOJOTHYECKOro
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OKCIIEPUMEHTA, BBIIBI)KCHUE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTH MEXKAY HCCIEIyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJNYyYEHHBIX PEe3ylbTaTOB, HCIOIb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOpHUH U 3aKOHOB, YMEHHE JIENIaTh BHIBOJIBI HA OCHOBAHUHU MOJYYEHHBIX PE3YyIhTATOB;

YMEHHE BBIIETAThH CYIIECTBEHHbIE MPU3HAKUA CTPOCHUSI OMOJOTHYECKUX O0BEKTOB: BUJIOB,
HOMYJSIMUA, TNPOJYIEHTOB, KOHCYMEHTOB, pPEAYIEHTOB, OHOTCOIEHO30B U HKOCUCTEM,
OCOOCHHOCTH  NPOIECCOB:  HACIEACTBEHHONM  W3MEHYMBOCTH, €CTECTBEHHOTO  OTOOpa,
BU000pa30BaHus, MPHUCIIOCOOICHHOCTH OPraHU3MOB, JEHCTBHS 3KOJIOTMYECKHX (DaKTOPOB Ha
OpraHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTUH B IKOCHCTEMAaX, aHTPOMOTE€HHBIX U3MEHEHUN
B JKOCHUCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHMOT€OXMMHYECKHX IIMKIIOB B
ouocdepe;

yYMEHUE NPUMEHSTh MOJTy4YEeHHBIC 3HAHUS U1 OOBSCHEHHUS OMOJOTHYECKUX IMPOLIECCOB U
SBJICHUH, 17151 IPUHATUS MPAKTUUYECKUX PELIEHUI B TOBCETHEBHOM KU3HHU C LENIbI0 O0ecrieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXKAIOIIUX JIHOAEH, COOIMIOACHUS HOPM
rPaMOTHOTO TOBEACHHUSI B OKpYXKarolled MNPUPOAHONH cpele, NMOHMMaHHE HeO0OXOIUMOCTH
UCTIOJIb30BaHUS JOCTHKEHHH COBPEMEHHOM Ouosorun TUIs panroHaIbLHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE pelIaTh 3JIEMEHTapHble OMOJOTMYECKHE 3a/laud, COCTABIISATH CXEMBbl IepeHoca
BEIIIECTB 1 SHEPTHUH B SKOCHCTeMax (11U MUTAHHUS ),

YMEHHUE BBIOJIHATH JIAOOPAaTOPHBIE M MPAKTHYECKHE PabOThl, COOMIONATh MpaBHia TpU
pabote ¢ yueOHBIM U JTabOpaTOPHBIM 000PYAOBaHUEM;

YMEHHE KPUTHUYECKH OIICHHBATh W HMHTEPIPETUPOBATH HHQPOPMAINIO OHOIOTUYECKOTO
COJlep’KaHusl, BKIJIIOYAIOLIYIO IICEBJAOHAYYHbIE 3HAHUS U3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBoi WH(OpMANMK, HAYYHO-TIOMYJSIPHBIE MaTepHallbl), paccMaTpUBaTh TII0OATLHBIC
9KOJIOTUYECKHE TTPOOJIEMBbI COBPEMEHHOCTH, ()OPMHPOBATH TTO OTHOIIEHHUIO K HUM COOCTBEHHYIO
MIO3HILIUIO;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE MHCHbMEHHBIE W YCTHBIE COOOIIeHUs, 0000mas
Ouonornyeckyro HMHGOpPMAIMIO M3 HECKOJBKHUX HCTOYHMKOB, TI'PAaMOTHO HCIOJIb30BATh
MOHSATUHHBIN anmapat OHOJIOTHH.
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TEMATHYECKOE INTAHUPOBAHUE
10 KJTACC

KosaunyecTBO 4acoB DJIeKTPOHHbIE
. HaumeHoBaHue pa3ieioB U TeM (uu¢posBbie)
Ne i/ NporpaMMBb1 Beero KOﬁHTpOJILHLIe HpﬁaRaneCKne 0Bpa30BaATEIBHBIC
padoThI padoThbl pecypesr

bu6mmoreka [IOK
. bronorns kak Hayka 2 05 https://m.edso0.ru/7f41c292

2 JKuBbIe cCTEMBI B IX OpraHu3aIs 1 bubmorexa LIOK
P 1 https://m.edsoo0.ru/7f41c292

. bu6mmoreka [IOK
3 XVMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 1 https://m.eds00.ru/7f41c292

Bbu6nmuoreka [JOK
4 IKH3HENEATENEHOCTS KICTKH 6 https://m.edsoo0.ru/7f41c292

5 Pa3sMHOXEHUE U MTHAMBUYAIBHOE PA3BUTHE 5 1 1 bubmmoreka [IOK
OpPraHUu3MOB https://m.edsoo.ru/7f41¢292

6 HaciencTBeHHOCTE U H3MEHYUBOCTD 8 1 15 bu6mmoreka [IOK
OpTaHU3MOB ' https://m.edsoo.ru/7f41¢c292

7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmmoreka [JOK
OMOTEXHOJIOTHU https://m.edsoo0.ru/7f41c292

8 PeszepBHOE Bpems 1 bubmorexa LIOK
P p https://m.edso0.ru/7f41c292

OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 3 4
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11 KJIACC

KoanuectBo yacoB JIeKTPOHHbIE
. HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne n/m HpOrPAMMEL Beero KOﬁHTpOJIbele I'IpﬁaKaneCKne 06PA30BATEILHBIE
padoTsI padoThI pecypesi
Bbubnmuoreka [JOK
. IBOIONHOHKAs OHOTOTHS o . https://m.edsoo.ru/7f41cc74
2 Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 9 1 05 bubmuorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
Bbu6nuoreka [JOK
3 Opranu3Mbl M OKpyXarolas cpesa S 1 1 https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
4 Coo0r111ecTBa U HKOJIOTHYECKUE CHCTEMBI 9 1 https://m.eds00.ru/7f41cc74
5 PezepBHOE Bpemst 2 bubmmorexa [TOK
p P https://m.edsoo.ru/7f41cc74
OBUIEE KOJIMYECTBO YACOB I10 34 3 25

I[TPOIT'PAMME
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
No KoauyecTBo yacos Jara DJIeKTpOHHbIe U (pPOBbIE
H/'H Tema ypoka Beero Konrpoabnbie IIpakruueckue S — oOpaszoBaTe/bHbIE
padoTsI padoThbI pecypcnl
bu6moreka [IOK
1 Bbuonorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MeToabl mO3HaHU KUBOU
2 Nl dlenomoname puman 1 05 bubmorera LIOK
: P ' https://m.eds00.ru/863e6122
METOHOB IIPU U3yUYECHUU
OMOJIOTHYECKUX 0OHEKTOBY
3 buonornueckue cucTemsl, 1 but6mmoreka [IOK
MPOLIECCHI U MX M3YYCHHE https://m.edso0.ru/863e6564
4 XUMHYECKHH coCcTaB KIeTKU. Boma 1 but6mmoreka [IOK
Y MUHEPAJIbHBIE COJIH https://m.edso0.ru/863e674e
depMeHTHI — OHOJIOTHYECKHE
karanu3atopsl. JlaboparopHas
5 pabota Ne 1 «3yuenue 1 05 bubmmoreka [JOK
KaTaJIMTHYECKON aKTHBHOCTH ' https://m.edso0.ru/863e6b72
(bepMeHTOB (Ha mpUMepe aMHJIA3bI
WJTU KaTajiasbl)»
bu6mmoreka [IOK
6 benku. CoctaB u cTpoeHue 6eIKoB 1 https://m.eds00.ru/863e6072
Bbubmunoreka LIOK
! YTeBOEL. JIHIHALL . https://m.edso0.ru/863e6870
bu6mmoreka [IOK
8 Hyxnentosbie kucnotsl. AT® . https://m.edsoo.ru/863e6d5c
9 Hctopust u MmeToapl H3ydeHus 1 bubnuoteka [JOK
kierku. Knerounas Teopust https://m.edso0.ru/863e6e88
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Kierka xak OEJIOCTHAaA )KHUBast

10 1
cucTema
CrpoeHnue 3ykapuoTH4eCcCKOn
kietku. JlaboparopHas pabora Ne
2 «3y4yeHue cTpoeHus KIETOK Bu6muotexa [IOK
11 pacTeHuii, )KUBOTHBIX, TPHOOB H 0.5 https://m.edso0.ru/863e6ff0
OakTepuil Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIpenapaTax 1 ux
OTIHCAHUEC)»
bubmunoreka LIOK
12 OOMEH BEIEeCTB WX META00IN3M hitps://m.eds00.ru/863e766¢
but6mmoreka [IOK
13 Porocumres. Xemocires https://m.edso0.ru/863e7c98
. Bbubmunoreka LIOK
14 DHepreTuHeckuii oomen https://m.edsoo.ru/863e7aae
JKu3HEHHBIN ITUKIT KJIETKH.
Jenenune kineTku. MuTos.
15 JlaGopatopnas pabora Ne 3 05 Bu6muotexa [JOK
«HabmroneHne MUTO3a B KIETKAX ' https://m.edso0.ru/863e7dc4
KOHYMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax»
16 Bruocunres Oenka. Peakmus but6mmoreka [IOK
MaTPHUYHOTO CHHTE32 https://m.edso0.ru/863e796e
bubmunoreka LIOK
17 Tpancnuus — Ouocuntes benka https://m.eds00.ru/863e796e
18 Hexnerounsie popmbl )xu3HU — bubmuoteka [JOK
BUPYCHI https://m.edso0.ru/863e7540
Bbubmunoreka LIOK
19 ®dopMbI pa3MHOKEHHST OPraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
20 Meiios bu6mmoreka [IOK

https://m.edsoo0.ru/863e7f4a
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OO6pazoBanue 1 pa3BUTHE MOJOBBIX
KJ1eTOK. OII010TBOPEHHE.
Jlaboparopnast pabota Ne 4

but6mmoreka [IOK

21 «M3yueHne cTpOCHUS MOJIOBBIX 05 https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperaparax»

29 WNHpuBunyansHOE pa3BUTHE 1 Bu6muotexa [JOK
OpPraHU3MOB https://m.edsoo.ru/863e8436

2 naornomememmn BuGmoterca LIOK

https://m.edso00.ru/863e86f2
W3MEHYHNBOCTH
| o e Bumorera LOK
' https://m.edso00.ru/863e8878
CKpEITMBaHNE
35 | oo nemmomore BuGmorerca LIOK
https://m.edsoo.ru/863e89a4
HacJeI0BaHMS TPU3HAKOB
CuemieHHOE HacIe0OBaHUE
npusHakoB. JlaboparopHas padoTa

2% Ne 5 «M3yueHue pe3ynbTaToB 05 bubmmoreka [JOK
MOHOTHOPHIHOTO M JUTHOPHIHOTO ' https://m.edso0.ru/863e8c60
CKpEIIMUBAaHUS Y IPO30(HITBI HA
TOTOBBIX MUKPOTIPEIIapaTax»

27 T'enetuka noma. Hacinenosanue bu6mmoreka [IOK
NPU3HAKOB, CLHEIUICHHBIX C TIOJIOM https://m.edso0.ru/863e8c60
M3MEHYNBOCTS.

HenacnencTteeHHast U3MEHYHUBOCTb.
JlabopaTopHnas padora Ne 6.
28 I/ISy‘IIe)HHepMO,HPII)(bHKaHHOHHOﬁ 0.5 bubmmorexa LIOK

U3MEHYUBOCTH, IIOCTPOCHUE
BapHAaLMOHHOTO psijia U
BAPUALIMOHHON KPUBON»

https://m.edso0.ru/863e8efe
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HacnencrBenHast U3AMEHYMBOCTb.
Jlaboparopnas pabota Ne 7.

bubmunoreka LIOK

29 «AHaM3 MyTaIuil y 1po30Quib 1 05 https://m.edsoo.ru/863e8efe
Ha TOTOBBIX MHKPOIIPETIapaTax»
bubmmoreka [JOK
30 T'enernka uenoseia . https://m.edsg).ru/863e8d78
PesepBubIil ypok. O600611eHIE IO
31 teme «HacnencTBeHHOCTh U 1 1
M3MEHYUBOCTh OPTaHU3MOB
32 Cenekius Kak HayKa U IpoLece 1 bubmorexa I[IOK
https://m.edsoo0.ru/863e9214
33 MeToabl U JOCTHKEHUS CEIIEKIIUU 1 bubmunoreka LIOK
pacTeHUil 1 KUBOTHBIX https://m.edsoo.ru/863e9214
34 buorexHonorus Kak orpacib 1 Bu6muotexa [JOK
MIPOM3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 3 4

[NPOT'PAMME
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11 KUIIACC

Ne KoauuvecTBo 4acoB Jlata DJIeKTPOHHbBIE
Tema ypoxa Bee Koutpon = Ilpakruuye waye uudposbIe
n/ bHbBIE CKHe o0pa3zoBaTe/ibHbIE
n ro padoTsI padoTsI st pecypcel
DOBOJIOLIHS U bubmuoreka [{OK
METO/IBI €€ 1 https://m.edso0.ru/8
U3y4CHUS 63ea20e
Hcropus
pa3BUTHUSA bubnmuoreka [JOK
Ipe/ICTaBICHA 1 https://m.edsoo.ru/8
i 00 63e9570
9BOJHOINN
MUKPOSBOTIO bubmuoreka [{OK
s 1 https://m.edso0.ru/8
63e9cle
[Honmynsaums
KaK
DIIEMEHTapHasI
eMHMIIA BUJA
?Ie?gggaﬁﬁgiaﬂ bu6nuoreka [IOK
paota Ne 1 1 0.5 https://m.edsoo.ru/8
- 63e99c6
«CpaBHeHue
BHUIOOB IIO0
Mopdosoruue
CKOMY
KPUTEPUIO»
JBroxyiue
CHUIBI bubmunoreka LIOK
(37eMeHTapHBI 1 https://m.edsoo.ru/8
e (akTopsb) 63e9da4
SBOJTIOIINH
EcTectBeHHBI bubmunoreka LIOK
i1 oTOOp U ero 1 https://m.edsoo.ru/8
bopmbI 63e9ed0
Pesynprarsl
IBOJIIOIIMH:
npucnocobe
HHOCTb
OpraHU3MOB U bubmmoreka [JOK
BH000pa3oBa 1 0.5 https://m.edsoo.ru/8
HUE. 63e9fde
JlaGopaTopHas
pabota Ne 2
«Omnucanue
npucnoco0Je

27



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9fde

HHOCTH
opraHuszMma u
e€
OTHOCUTCIIBHO
ro XapakTepay»

Hanpasnenus
U IIyTH
MaKpO3BOJIIOL]
nn

bubmunoreka LIOK
https://m.edso0.ru/8
63e9cle

Heob6patumoc
Th 3BOJIFOIINN

10

Hcropus
JKU3HH Ha
3emiie u
METOBI €€
W3yYCHUS

11

I'unore3nr
MIPOUCXOXKICH
WS )KU3HU HA
3emie

bubmunoreka LIOK
https://m.edso0.ru/8
63ea5ab

12

PazButne
JKU3HU HA
3emiie 1o
3pam u
nepuoiaM

Bbubmunoreka LIOK
https://m.edso0.ru/8
63eabbe

13

OcHOBHBIE
STarbl
3BOJIIOLNH
pacTUTEIBLHOT
oHu
YKUBOTHOT'O
Mupa.
[IpakTrueckas
pabota Ne 1
«M3yuenune
HCKOITAEMBIX
OCTaTKOB
pacTeHuii u
JKUBOTHBIX B
KOJUICKLIUSX )

0.5

bu6mmoreka [IOK
https://m.edsoo0.ru/8
63ea8bc

14

CoBpemMeHHast
cucreMa
OpPTaHUYECKOT
0 MUpa

bubmunoreka LIOK
https://m.edsoo0.ru/8
63ea48e

15

OBOTIONHUA
YeloBeKa
(anTpOTIOTECHE

3)

bu6mmoreka [IOK
https://m.edsoo0.ru/8
63eac2c
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https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863eac2c

16

JBroxyiue
CHJTBI
(dbakTopsI)
AQHTPOIIOTEHE3
a

Bbubmunoreka LIOK
https://m.edso0.ru/8
63ead44

17

OcCHOBHBIE
craagnuun
SBOJIIOIUHN
YyeJoBeKa

18

Yenoseueckne
pacel u
MIPUPOTHBIC
aJgarTanuun
yeJioBeKa

bubmunoreka LIOK
https://m.edso0.ru/8
63eaea?

19

Pe3epBHbIit
YPOK.
0O0001mmenune
10 TEME
«Bo3ankHOBE
HHUC U
pazBuTHE
JKN3HU HA
3eme»

20

DKOoJI0rus Kak
HayKa

21

Cpensl
oburanus u
9KOJIOTHYECKHU
e (hakTophI

bu6mmoreka [IOK
https://m.edsoo0.ru/8
63eafec

22

AbGuotuuecku
e GaxTopsI.
JlaGopaTopHas
pabora Ne 3.
«Mopdomnoru
YEeCKUe
0COOEHHOCTH
pacTeHui u3
pPa3HBIX MECT
oOuTaAHUY.
Jlaboparopuas
pabota Ne 4.
«Bnusinue
CBETa Ha POCT
U pa3BUTHE
YEpPEHKOB
KOJIeyca»

0.5

bu6mmoreka [IOK
https://m.edsoo0.ru/8
63eb10e

23

buortnueckne
bakTopsI

bubmunoreka LIOK
https://m.edsoo0.ru/8
63eb348
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https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb348

24

DKOJIOTHYECK
ne
XapaKTePUCTH
KU
MOMYJISIUAH.
IIpakTrueckas
paborta Ne 2
«IToacuér
IUIOTHOCTH
MOIYJISIUANA
pa3HbIX BUIOB
pacTeHun»

0.5

25

Coo0OmecTBa
OpPraHU3MOB
— OHOLIEHO3

Bbubmunoreka LIOK
https://m.edso0.ru/8
63eb46a

26

OKOIOTUIECK
HE€ CUCTEMBI
(3KOCUCTEMBI)

but6moreka [IOK
https://m.edsoo0.ru/8
63eb46a

27

OcCHOBHBIE
MOKa3aTelIn
YKOCHUCTEMBI.
OKOJIOTHYECK
1e TUpaMUJIbL.
CBolicTBa
DKOCHCTEM.
Cyxkueccus

bu6moreka [IOK
https://m.edsoo0.ru/8
63eb5fa

28

[IpuponHsie
9KOCUCTEMBI

29

AHTpPOINOTreHH
bIC
9KOCUCTEMBI

30

buochepa —
rino0anbHas
9KOCHCTEMA
3emnu

bubmunoreka LIOK
https://m.edso0.ru/8
63ebb5e

31

3aKOHOMEPHO
CTH

CYIIIECTBOBaH
usi Ouochepsl

bu6mmoreka [IOK
https://m.edso0.ru/8
63ebd16

32

YemoBeuecTBO
B Omocdepe
3emiin

33

CocymiecTBoB
aHue
IPUPOABI U
YeII0BeUeCTBA

bu6mmoreka [IOK
https://m.edso0.ru/8
63ebale

34

Pe3epBHbIit
YPOK.

30



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

0O0001mmenune
TEMbI
«Coo01ecTBa
n
9KOJIOTHYECKH
€ CHUCTEMBI»

OBLLIEE
KOJIMYECTBO
YACOB I10
[IPOTPAMME

34 0 2.5

OBPA3OBATEJIBHOT'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYEHUKA

Bbuonorus 10 knacc. bazossiit ypoBens. B.M. Cuornasos, 1.b. Aragonosa, E.T. 3axapoa

METOJINYECKHUE MATEPHUAJIBI 1151 YUUTEJISA
B.B. maceunuk, I'.I'. [lIBenioB. MeTonnueckoe nmocobue k yueoHuky A.A. Kamenckoro, E.A.
Kpukcynosa, B.B. maceunuka buonorus. O6mas 6uonorusi, 10-11 xmacce

HUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETHU
HUHTEPHET

POIII https://resh.edu.ru

Pemry OI'D https://reshu-ege-oge.com/

SKnacc

Chepym

31



https://resh.edu.ru/
https://reshu-ege-oge.com/

		2023-09-21T21:55:10+0500
	МУНИЦИПАЛЬНОЕ БЮДЖЕТНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 16"
	я подтверждаю этот документ




