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INOACHUTEJIBHASA 3ATINCKA

[Ipu pa3paboTke mporpamMmbl MO OUOJIOTHH TEOPETHUYECKYIO OCHOBY JJIS OIpPEACTICHHS
NOIXO0J0B K (OopMHpOBaHUIO cojepxkaHusi ydeOHoro mnpeamera «buonmorus» cocraBuiIu:
koHuentyanbHble nojoxenus @I'OC COO o B3auMOOOYCIOBIEHHOCTH LENEH, COIEpKaHMs,
pe3ynbTatoB 00ydyeHUs M TpeOOBaHHMM K YPOBHIO MOJATOTOBKH BBIMTYCKHHKOB, IOJIOKEHUS 00
o0IMX MENsIX W MPUHIUIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMBI CPEIHEro
obmero obpaszoBanus B Poccuiickoit deneparuu, a TakKe MOJOKEHHS O crienupuke OMOJIOTHH,
e€ 3HAUYCHUWU B TIO3HAHHWH >XUBOW MPHUPOABI M OOECIICUCHHH CYIIECTBOBAHUS YEJIOBEUECKOTO
oOmiectBa. CorjaacHO Ha3BaHHBIM IMOJIOXKEHHSM, OINpPEAETICHbl OCHOBHBIE (DYHKIIMU MPOTpamMMBbl
1o OMOJIOTUU U €€ CTPYKTYpA.

[Iporpamma no Gmosioruu 1aét MpencTaBlICHUE O LENsAX, 00 OOIIel cTpaTernu 00y4YeHus,
BOCIIUTAHUS M PAa3BUTUS OOYYarOMIMXCS CpeAcTBaMH y4deOHOoro mnpeamera «buomorusy,
onpezenseT o0s3aTeIbHOE MPEIMETHOE COJEp)KaHHE, €ro CTPYKTYpY, paclpeaeicHue Io
paszenaM W TeMaM, PEKOMEHIYeMYIO IOCIIEeIOBATEIIbHOCTh U3YUEHHUs Y4eOHOro marepuania ¢
y4€TOM MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKH 00pa30BaTeIbLHOrO Mpoliecca,
BO3PACTHBIX OCOOCHHOCTEH 00Yy4aroLIXCsl.

B nporpamme mno OHOJIOTMM TakK€ YUMUTHIBAIOTCS TpeOOBaHUSA K IJIAHUPYEMbIM
JUYHOCTHBIM, METANpPEJAMETHBIM M MPEAMETHBIM pe3ylibTaTaM oO0ydeHuss B (OPMHUPOBAHHUU
OCHOBHBIX BHJOB yu4e€OHO-TIO3HABATEIBHOMN JEATEIbHOCTH/ydeOHBIX NEUCTBUI 00yUaIOMUXCS 110
OCBOGHHIO COJIePIKaHUS OMOIOTUIECKOT0 00pa3oBaHUsI.

B mporpamme mo 6uonoruu (10-11 kmaccel, 6a30BbIli ypOBEHb) peaau30BaH MPUHITUT
MPEEMCTBEHHOCTH B W3Y4YeHMH Ouonorud, Omaromaps dYeMmMy B HEH mIpocMaTpuUBaeTCs
HAIpPaBJIEHHOCTh HA Pa3BUTHUE 3HAHUI, CBSI3aHHBIX C (OPMHUPOBAHUEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHHUS, I[IEHHOCTHBIX OpPUEHTAIMH  JIMYHOCTH, DKOJOTUYECKOTO  MBIIUICHUS,
IPEJCTaBICHU O 370pOBOM 00pa3e JKM3HM U OEpeKHBIM OTHOIIEHHEM K OKpYKaroen
npupoaHoii cpene. IlosTomy Hapsimy ¢ HM3ydeHUEM OOMIEOMOJIOTHYECKUX TEOPHM, a Takke
3HAHUU O CTPOEHHH >KUBBIX CHCTEM PA3HOI'0 PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIUX B HUX
MPOIIECCOB B TpOorpaMMe MO OWONOTHH YACNEeHO BHUMAHHWE HCIOIH30BAHUIO MOJYUYEHHBIX
3HAHUU B MOBCETHEBHOM JKU3HU JJISl PEIlIeHUs MPUKJIAJHbIX 3a/1a4, B TOM 4ucie: TpopuiIaKTUKU
HACJICICTBEHHBIX ~ 3a00JIEBaHUN  YEIIOBEKa, MEIUKO-TEHETHYECKOrO0  KOHCYJIbTHPOBAHUS,
000CHOBaHHUS HKOJIOTUYECKHU 11eJIeCO00pa3HOro MOBEJACHUS B OKpYXKaloIlel MPUPOAHOIl cpele,
aHaJIM3a BIMSIHHUS XO3SWCTBEHHOW NEATEIHHOCTH YENOBEKAa Ha COCTOSHUE NPUPOIHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. YCHJIEHHE BHUMaHHUS K MPUKIATHOW HANPaABICHHOCTH y4eOHOrO
npenMera «bUONIOTHS» MPOAUKTOBAHO HEOOXOIUMOCTBIO OOECIICUCHHS YCIIOBUHN ISl PEIeHUs
OJIHOM M3 aKTyalIbHbIX 33/1a4 MIKOJBbHOTO OMOJIOrHYEcKOro 00pa3zoBaHus, KOTOpas Mpeanoiaraet
dbopMupoBaHHE Y OOYYArOMIMXCS CIIOCOOHOCTH aJanTHPOBATHCS K W3MEHEHUSM JTUHAMUYHO
Pa3BHUBAIOIIETOCS] COBPEMEHHOT'O MUPA.

buonorus Ha ypoBHe cpemHero oOmiero oOpa3oBaHHS 3aHMMaeT BaxHoe Mecto. OnHa
obecrieunBaeT (HOPMHUPOBAHHE y OOYYAIONMIMXCS TMPEJACTABICHUNH O HAYyYHOW KapTUHE MUDa,
pacumpsieT ¥ 0000IIaeT 3HAHHS O KUBOW MPUPOJE, €€ OTIMUYUTEIBHBIX MPU3HAKAX — YPOBHEBOM
OpraHM3alMyl M OHBOJIIOLMM, CO3AAET YCJIOBUS [UIs: TO3HAHHSA 3aKOHOB >KUBOW MPUPOJIBI,
dbopmupoBaHus (YHKIIMOHATHHONW TPAaMOTHOCTH, HABBIKOB 30OPOBOTO M Oe30macHOro odpasa
YKU3HHU, SKOJIOTUYECKOTO MBIIIJICHUS, IIEHHOCTHOTO OTHOIICHHUS K KUBOI MPUPOJE U YETTOBEKY.

Bonpimioe 3HaueHWe OWOJOTHS WMEET TaKXKe I PEHICHUS BOCIHUTATEIbHBIX U
Pa3BUBAIOIIMX 33/1ay CpeHEro o0Iero oopa3oBaHus, conuaau3anuu ooyyaromuxcs. M3yaenune
Ounonoruun obecrnieunBaeT YCIIOBUS TUISE dbopMupoBaHUS WHTEIIEKTYalbHBIX,
KOMMYHHKAI[MOHHBIX U MH(GOPMAIIMOHHBIX HABBIKOB, 3CTETHUYECKON KYJIBTYPHI, CIIOCOOCTBYET
WHTETpaIuy OMOJOTMYECKUX 3HAHUU C MPEICTaBICHUSIMH W3 APYTUX Y4YEOHBIX MPEAMETOB, B
YaCTHOCTH, PU3UKH, XUMUH U Teorpaduu. HazpaHHbIe MOT0XKEHHUS O MpeAHA3HAYEHUU Y4eOHOTr0o



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 O0yYaroIIUecs TOJIKHBI
OCBOMTH 3HAHHS M YMEHHs, 3HAUUMbIE Ui (OpMUPOBaHUS OOIIEH KyIbTYphl, ONpEACSIoNIne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKpYKaIOIEeH TNPUPOJHON cpere, BOCTpeOOBAaHHBIE B
MOBCETHEBHOM KHM3HU U MPAKTUYECKON nesTenbHOCTH. Ocoboe MecTo B ATOW CHUCTEME 3HAaHUN
3aHUMAIOT 3JIEMEHTBl COJIEp’KaHusl, KOTOpbhIE CIyKaT OCHOBOM g  (QOopMHUpPOBaHUS
IPEACTABICHUM O COBPEMEHHOM €CTECTBECHHO-HAy4YHOW KapTUHE MHpa M LEHHOCTHBIX
OPUEHTANMAX JTUIHOCTH, CTIOCOOCTBYIOMINX TYMaHHU3AIIMN OMOJIOTHYECKOTO 00pa30BaHus.

CrpyKkTypupoBaHHE COJepXkKaHUs y4yeOHOro Marepuana B HporpaMMme Mo OHOJOTHU
OCYIIECTBJICHO C YYETOM NMPUOPUTETHOIO 3HAUEHUS 3HAHMM 00 OTIMYUTEIBHBIX OCOOCHHOCTSIX
JKUBOU TNPUPOABI, O €€ YPOBHEBOM OpraHM3alMyd U HBOJIOLUU. B COOTBETCTBUU C 3TUM B
CTpYKType ydeOHoro npeamera «buonorus» BbIIEIEHBI CIEAYIOUINE COAEp)KaTeIbHbIe JTUHUU:
«buonorus kak Hayka. MeTo/ibl HAYYHOTO MO3HAHU, «KieTka Kak OMoioruyeckas CUCTEMay,
«Opranusm Kak Ouonoruyeckas cucremay, «CuctemMa ¥ MHOrooOpazue OpraHM4ecKoro MUpay,
«OBOJIIOLINS )KUBOM MPUPOABI», « IKOCUCTEMBI U IPUCYILIUE UM 3aKOHOMEPHOCTI».

Ilenp u3ydyenust yueOHoro mpenmera «buonorus» Ha 0a30BOM ypOBHE — OBJaJICHHE
00y4aromMUMHUCS 3HAHUAMH O CTPYKTYPHO-()YHKIIMOHAIBHOW OpPraHM3allUU >KUBBIX CHCTEM
pa3HOTO paHra v NpuoOpeTeHre YMEHUN UCIIONIb30BaTh 3TH 3HAHUS JUIsl TPAMOTHBIX JIEUCTBUH B
OTHOIIECHUH OOBEKTOB KUBOI MPHUPOJIBI U PEIICHUS PA3IHUHBIX )KU3HEHHBIX IPOOIIeM.

Joctuxenue 1enu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 0a30BOM YpOBHE
o0ecreynBaeTcsl pelIeHUEM CIeIYIOINX 3a/1a4:

OCBOEHHE OOYYalOIIMMHCS CHCTEMbl 3HAHUW O OHOJOTMYECKUX TEOPUSX, YUEHUSX,
3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpPaBUJIAX, CIY)KAIIMX OCHOBOH it (hOpPMUPOBAHHS
IPEJICTAaBICHU O €CTeCTBEHHO-HAy4YHON KapTHHE MHpa, O METOAaX HAay4YHOIO IO3HaHUS,
CTPOCHUHU, MHOT000pa3sMu M OCOOCHHOCTAX >XHBBIX CHUCTEM PA3HOTO YPOBHS OpraHU3allHH,
BBIIAIOIINXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTHY;

¢dopmupoBaHre y O00y4aromUXCs MMO3HABATEIbHBIX, MHTEIJICKTYAJIBHBIX W TBOPYECKHUX
CIIOCOOHOCTEH B Mpolecce aHaIKM3a JJaHHBIX O MYTSAX Pa3BUTHUS B OMOJIOTMU HAYYHBIX B3TJISOB,
U U OIXO00B K M3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3alUy;

CTAHOBJICHHE Yy oOOydJarommxcsi oOmeld KyJabTypbl, (DYHKIIMOHAIBHOW TPaMOTHOCTH,
pa3BUTHE YMEHHH OOBACHATH M OLICHUBATH SIBJICHUS OKPY)KAIOLIET0 MHpa XKMBOH MPUPOJBI HA
OCHOBaHUU 3HAHUH U ONBITA, MOJYYCHHBIX PU U3y4YEHUU OUOJIOTHH;

dbopMupoBaHHE Yy OOYYAIOMIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYCHUE OMOJIOTHYECKHX
3HAaHUW B MPAKTUYECKOW JEATEIbHOCTH YEJIOBEKAa, PA3BUTUU COBPEMEHHBIX MEIUIIMHCKUX
TEXHOJIOTUH U arpoOMOTEXHOJIOTHIA;

BOCIHUTAHUE YOEXKIEHHOCTH B BO3MOXKHOCTH MO3HAHMS YEIOBEKOM KHBOW MPHUPOJBI,
HE00X0IUMMOCTH OEpEXHOT0 OTHOILICHHUS K HEeH, COOTIOAEHUS STHUECKUX HOPM IIPH MPOBEICHUH
OMOJOTUYECKHUX UCCIIEIOBAHMUI;

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

NpUMEHEHHE TPHOOPETEHHBIX 3HAHWN W YMEHUH B TOBCEJIHEBHOM J>KHU3HU JUIS OLEHKU
MOCJIC/ICTBHM CBOEHW NEATEIbHOCTH IO OTHOIICHHWIO K OKpYXKarolel cpene, cOOCTBEHHOMY
3I0pOBbI0, 00OCHOBAHHE U COOIIOICHHE Mep MPOPUIAKTHKH 3a00JIeBaHHIA.

B cucreme cpeanero obmiero oopazoanusi «buosiorus», nzydyaemas Ha 0a30BOM ypOBHE,
SABIISICTCS 00S3aTENbHBIM YUEOHBIM HPEIMETOM, BXOAAIIMM B COCTaB IPEIMETHOH 001acTh
«EcTecTBeHHO-HAyUYHBIE [TPEIMETHI.

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).



COJAEP/KAHUE 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.

MeTo/ibl TTO3HAHUS KUBOUM MPUPOABI (HAOIIOIEHUE, SIKCIIEPUMEHT, OMKMCAHUE, U3MEpPEHUE,
KJaccuukanms, MOJIETMPOBaHNUE, CTATUCTUYECKAst 00pabOTKa TaHHBIX ).

JdemoncTpanum:

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

Tabmuiel U cxeMbl: «MeTOoIbI TO3HAHUS )KUBOW TIPUPOIBI.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

[Ipaktuueckass pabora Ne 1. «Vcmonbp3oBaHWE pPa3NUYHBIX METONOB MpPHU H3yYCHUU
OHOJOTHYECKIX OOBEKTOB.

Tema 2. 7KuBble cucTeMbl 1 HX OPraHU3ALHA.

JKuBbie cuctembl (OMOCHMCTEMBI) KakK TMpeAMET U3ydeHUs Ouonoruu. OTiIudme >KUBBIX
CUCTEM OT HEOPTaHUYECKOU MTPUPO/IBI.

CroiicTBa OuocucteM UM HX pa3zHooOpasue. YPOBHHU OpraHU3alMH OHOCHUCTEM:
MOJIEKYJISIPHBIM,  KJIETOYHBIM,  TKAHEBBIM,  OpPraHU3MEHHBIM,  MOMYISLHOHHO-BUIOBOM,
9KOCHUCTEMHBIN (OMOTEOIICHOTUUECKHH ), OMOChEPHBIA.

JdemoncTpanum:

Tabmumpl 1 cxembl: «OCHOBHBIE TIPU3HAKW JKU3HU», «YPOBHU OpraHU3AIMU KUBOU
PUPOIBI.

O6opynoBanue: moaenb Monekybl JTHK.

Tema 3. Xumuveckuii cOCTaB H CTPOCHHE KJIETKH.

XAMHMYECKUH  COCTaB  KIETKM.  XUMHYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTBHI,
MHUKpO3JeMeHThl. Bosia 1 MuHepalibHbIE BEILIECTBA.

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

benku. CoctaB u cTpoeHue 0€IKOB. AMHHOKHCIOTH — MOHOMEPHI OenkoB. HezameHumbIe
U 3aMEHUMBIC AMHHOKHCIOTHL. AMMHOKHCIOTHBIM COCTaB. YPOBHU CTPYKTYpPBI OEIKOBOU
MOJIEKYNbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W 4YEeTBEpTUYHAs CTPYKTypa). XUMHUECKHE
cBoiicTBa OenkoB. bronoruueckue GpyHKIUNU OEIKOB.

®depmeHThI — Omonornueckue kKaranuszatopbl. CTpoeHue (epMeHTa: aKTUBHBIA IICHTP,
cyocrparHas  crenuduuHocts. Kodepmentsl. Butammubl.  Otauuust  pepMeHTOB  OT
HEOPraHMYECKUX KaTaJIu3aTOPOB.

VYrneBoasl: MOHOCAXapH bl (TIII0KO3a, pub03a U 1e30KCupr003a), AucaxapH sl (caxaposa,
JAKTO3a) W ToJucaxapuibl (KpaxMmaj, TJIMKOTEH, Ie/UII0Io3a). buonorndyeckue GyHKIIHH
YIJIEBOJIOB.

Jlunmuaer:  Tpurmunepuabl, Gochomunuabl, cTrepounbl. [ 'uapoguibHO-THAPODHOOHBIE
cBoiicTBa. buonorndeckue ¢yakiuu nununoB. CpaBHEHUE YIIIEBOJOB, OCTKOB U JUMHUAOB KaK
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JIHK u PHK. Hykneornasl — MOHOMEpB! HYKJIEMHOBBIX KHCIOT.
Crpoenne u ¢ynkmun JIHK. Crpoenne m ¢ynkmum PHK. Bumer PHK. AT®: crpoenue u
byHKIMN.

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

Knerka kak nenoctHas >kuBasi cucrema. OOIiye Npu3Haky KJIETOK: 3aMKHYTasl Hapy>KHast
memOpana, mosiekynbl JIHK kak reneTnueckuii anmapar, cucTeMa CHHTe3a Oerka.



Tumel KIETOK: JyKapuoTHYecKas U mpokapuotudeckas. OCOOCHHOCTH CTPOCHUS
MpoKapruoTHUecKor kiaeTku. Kietounas crenka 6akrepuii. CTpoeHHE SyKapUOTHIECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIILHOM, )KUBOTHOM U TPUOHOM KIIETKH.

[ToBepxHOCTHBIE CTPYKTYpbl KIETOK — KJIETOYHAs CTEHKA, INIMKOKAJIUKC, MX (YHKIUH.
[Ina3maruueckas memOpana, e€ cBoiicTBa W (QyHKumu. LluTorurasma m e€ oOpraHOMABL.
OnnomemOpannbie opranouibl kietku: JI1C, ammapat ['omasmxu, mu3ocomsl. [lomyaBTOHOMHBIE
OpraHoOu/bl KJIETKH: MHUTOXOHJAPUHU, IutacTuiabl. [IpoucxokaeHue MUTOXOHAPUM U TUIACTH.
Bunaer mnactun. HememOpaHHble OpraHouAbl KJIETKU: PUOOCOMBI, KIIETOUHBIA LEHTP, LIEHTPUOIIH,
pPECHUYKH, KT'yTUKU. DYHKIIUN OpraHOUI0B KJIETKU. BKiltoueHus.

Snpo — perynaropHsiii 1ieHTp KieTku. CTpoeHue sapa: saepHas 000JI04Ka, Kaproria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIIECTB B KJIETKE.

JdemoncTpanum:

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

Huarpammbl:  «PacnpenesieHne XHMHYECKMX JJIEMEHTOB B  HEXKHBOW MPUPOAE»,
«PacrnipeniesieHue XUMAYECKUX JJIIEMEHTOB B )KUBOU MIPUPOAEN.

Tabmuuer u cxembl: «llepuonuyeckas Tabauia XUMHYECKHX 3JIEMEHTOB», «CTpoeHue
MOJIEKYJIBI BOJbI», «bruocuHTe3 Oenkay, «CTpoeHrne MOJIeKybl 6enka», «CTpoeHne GpepMeHTay,
«Hyxnennossie kucnotel. [JHK», «Ctpoenue monexkynsl AT®O», «CTpoeHne 3yKapuoTHYECKON
KIeTkn», «CTpoeHue KUBOTHOM KIeTKn», «CTpOeHHE pPacTUTENIbHOW KIeTKW», «CTpoeHue
MPOKAPUOTUUECKOHN KIIETKNY, «CTpOEHUE A/pa KIETKH», «Y TIIEBOABDY, «JIMIuIb.

OO6opynoBaHue: CBETOBOW MMKpPOCKOI, 00OpydOBaHUE Uil NPOBEACHHS HAOIIONCHUM,
U3MEpPEHUi, SKCIEPUMEHTOB, MUKPOIpENapaTbl PaCTUTENbHBIX, )KUBOTHBIX U OaKTepHaIbHbIX
KJIETOK.

JlaGopaTopHble U NpaKkTHYecKue padoThbl:

Jlaboparopuast pabotra Ne 1. «M3ydeHHe KaTaTUTHYECKON aKTUBHOCTH (pepMeHTOB (HA
pUMepe aMHJIa3bl WM KaTaaasbl)y.

JlaGopatopHasi pabora Ne 2. «M3ydeHHE CTPOCHHS KIETOK PACTEHHH, >XMBOTHBIX WU
OaxkTepuii Mol MUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpENapaTax U X OMUCAHHE).

Tema 4. /KuzHeaeATeIbHOCTH KJIETKH.

OOmeH BemiecTB, WIM MeTabonu3M. AccuMmmisanus —(TUIaCTHYECKUH  OOMEH) |
TUCCUMUIIALIUSA (SHEPreTUYeCKHit 0OMeH) — JIBe CTOPOHBI €AMHOTO Mpolecca MeTabonusma. Poib
3aKOHOB COXPAaHEHHUS BEUIECTB U SHEPTUU B IOHUMaHUU MeTadoIn3Ma.

Tunbr oOMeHa BeriecTB: aBTOTPOGHBIA U rereporpodublid. Ponb depmenToB B 0OMeHe
BEILECTB U MIPEBPAILICHUHN SHEPTUU B KIIETKE.

@®otocunTe3. CBeroBas u TemHOBas aszbl ¢orocuHTeza. Peakuumu ¢doTocuHTE3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUCHUE (POTOCHHTE3A IS KU3HHU Ha 3emuie. Briusaue ycnoBuit
cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIEHHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMmocuHTe3. XEMOCHHTE3UPYIOIIUe OaKkTepuu. 3HAUYCHHWE XEMOCHHTE3a IS KU3HH Ha
3emuie.

DHepreTuyeckuidi OoOMEH B  KJeTKe. PaciieruieHwe  BEIecTB,  BBIACICHHE U
AKKyMYJIMPOBAHHE SHEPTUHU B KJIETKE. DTallbl YJHEpreTudeckoro oomena. [ nmukonus. bpoxkenue u
ero Buabl. KucinopogHoe oOkuciieHHWe, WIM  KJIETOYHOE  JbIxaHue. OKHUCIUTENIBbHOE
dochopmmupoBanre. PPEKTUBHOCTh SHEPTETUIESCKOTO OOMEHA.

Peakimun marpuuHoro cuHTe3a. ['eHermueckas wuHpopmanus u JIHK. Peanuzarus
reHeTH4ecKoi nHpopMauu B KieTke. ['eHeTHUecKuil Ko M ero CBOWCTBA. TpPaHCKPHUILUSA —
matpuuHbld cuate3 PHK. Tpancnsius — 6uocunTe3 Oenka. Dranbl TpaHcasnuu. KoaupoBanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oernka.

Heknerounsie ¢opmbl xku3Hu — BHpYChL. Mcropuss oTkpeituss BupycoB (/1. .
NBanoBckwii). OcoOEHHOCTH CTPOCHHS M )KHU3HEHHOTO IHKJIAa BUpYcoB. bakrepuodaru. bonesau



pacTeHuil, >)KUBOTHBIX M YEJIOBEKA, BhI3bIBaEMbIC BUpycaMu. Bupyc umMmmyHonehuura yenoBexa

(BUY) — Boszoymurenr CIIM/la. OOpartHas TpaHCKpHUIIUA, peBepTa3a W HHTErpasa.
[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUH.
JdemoncTpanum:

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

Tabmumpt w  cxembl: «Tunel  muTanus», «Metabomusm»,  «MUTOXOHIPHSY,
«DHepreTrueckuii 0OMen», «Xiopormacty, «Dotocunrtes», «Crtpoenune IHK», «Ctpoenue u
dbyHKIMOHUpOBaHWE TeHa», «CuHTe3 Oenka», «leHernueckuit kom», «Bupycsm,
«bakrepnodarn», «Ctpoenne wu xku3HeHHbId 1MKn Bupyca CIIMa, Oakrepuodaray,
«Pemmukanms JJHK».

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

Tema S. PasMHOKeHHEe M MHAMBHAYAIbHOE PAa3BUTHE OPraHU3MOB.

Kierounslii 1WKII, WM >KU3HEHHBIM HHMKI KiIeTkd. MHTepdaza m mutos. Ilpomeccsr,
npoTekaromue B uHTEpdasze. Pemnmukanus — peakuuss marpuyHoro cunte3a JIHK. Crpoenue
XpoMocoM. XPOMOCOMHBIM Ha0Op — KapuOTHUIl. J[MIUIOWTHBIA W TAlUIOWIHBIA XPOMOCOMHBIC
Habopbl. XpoMatuasl. LluTonornueckne OCHOBBI Pa3MHOXKEHUS U WHIWBUIYaTbHOTO PAa3BUTHUS
OpraHU3MOB.

Henenne wnerkn — muto3. Cramuu murtosa. Ilpouecchl, mpoucxonsiive Ha pa3HBIX
CTaAUsAX MUTO3a. BUOIOrMYeCcKuii CMBICII MUTO3A.

[IporpamMmmupyemas rubensb KIETKH — alonTo3.

@opMBl  pa3MHOXKEHMsSI OpPraHuM3MOB: Oecrosioe U moyioBoe. Buabl  Oecnonoro
Pa3MHOXXCHHUS: JICJICHHE HAJIBO€, TTOYKOBAHUE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3OBaHUE,
BEre€TaTUBHOE pa3MHOXKEHHE. VICKyCCTBEHHOE KIOHMpPOBAaHME OPraHU3MOB, €0 3HAYEHUE IS
CEJICKLIUH.

[TonoBoe pa3MHOKEHHUE, €T0 OTJIMYUS OT OECIOIOrO.

Meiio3. Craguu meiosza. [Iporeccel, nmpoucxonsume Ha cragusx Mmenosa. [loBenenue
xpomocoMm B Meiio3e. Kpoccunrosep. buonoruueckuii CMbICI U 3HaYE€HHUE MEH03a.

l'amerorenes — mporiecc 00pa3oBaHMsI MOJIOBBIX KIIETOK y KUBOTHBIX. [10JIOBBIE JKEIe3bl:
CEMEHHHUKHU U sSMYHUKH. OOpa3oBaHME W PAa3BUTHE MOJOBBIX KIETOK — ramer (CIepMarTo30H,
SIMIIEKJIETKa) — crhepMaToreHe3 u oBoreHe3. (OCOOEHHOCTH CTPOCHHUS —SUIIEKIETOK |
criepmaro3ouoB. OmnogorBopenue. [laprenorenes.

NunuBuayanpbHOe pa3BuTHE (OHTOTEHE3). DMOpPHOHANbHOE pa3BuTHE (dMOpHOTEHE3).
Ortanbl 3MOPHOHATILHOTO PA3BUTHUSI Y IO3BOHOYHBIX >KMBOTHBIX: JApPOOJIEHHE, TracTpyJsLus,
opranorenes. [TocTomMOproHaNbHOE pa3BUTHE. THIBI MOCTIMOPUOHATBFHOTO PAa3BUTHS: MPSIMOE,
HemnpsiMoe (JIMYMHOYHOE). BiusHMe cpeipl Ha pa3BUTHE OPraHu3MoOB, (AaKTOPBI, CIIOCOOHBIC
BBI3BIBATH BPOXKAEHHBIE YPOJCTBA.

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

JdemoncTpanum:

Tabmuupl u cxembl: «@OpPMBI pa3MHOXKEHUS OPTaHU3MOBY, «/[BOITHOE OIUIONOTBOpEHHUE Y
IBETKOBBIX pacTeHui», «BereratuBHOE pa3sMHOXKEHHE pacTeHuil», «JleneHue KIeTKH
OakTepuii», «CTpOeHUE TMOJOBBIX KIETOK», «CTpOCHHE XpOMOCOMBI», «KIETOUHBINA UK,
«Permmukanus JJHK», «Mutoszy», «Mehosy, «IIpsMoe u HenpsiMoe pa3BUTHE», «l'ameToreHes y
MJIEKOMUTAIOIINX U YesloBeKa», «OCHOBHBIE CTA/IUA OHTOTECHE3a.

O6opynoBaHue: MHKPOCKOI, MHUKpompenaparbl «CrepMaTo30HIbl MIIEKOMUTAIOLIET0»,
«Siueknerka wmuekonuTarouero», «KapuokuHes B KJIETKax KOpEIIKAa JyKay», MarHUTHas
Moaenb-anrukamnus «Jlenenue knetkn», monens JIHK, Mmoaens MmetadazHoit XpOMOCOMBL.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlaGopaTtopnas pabora Ne 3. «HaOmroeHne MuTO3a B KJIETKaX KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIpEapaTax.



Jlaboparopnass pabotra Ne 4. «V3yueHue CTPOEHUS IIOJIOBBIX KIETOK HA TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U M3MEHYMBOCTH OPraHU3MOB.

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

3aKOHOMEPHOCTHM  HAacleAOBaHUs  MPU3HAKOB, ycTaHoBileHHble [. Mennenem.
MonorubpuaHoe CKpeluBanue. 3aKOH eIMHO-00pa3usi THOPUIOB TTEPBOTO MOKoIeHHs. [IpaBuio
JOMUHUPOBaHUS. 3aKOH pacuieruieHus npu3HakoB. [munorte3a uyuctorhl ramer. [lonmHoe u
HEIOJIHOE JOMUHUPOBAHHUE.

JluruOpunHoe  CKpeniMBaHWE. 3aKOH HE3aBHCHMOTO HACIEIOBaHUS  MPH3HAKOB.
[{uToreHeTnyeckne OCHOBBI TUTHMOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIOLIEe CKpellMBaHUE.
Hcnonb30Banne aHATH3UPYIOMIETO CKPEUTUBAHUS JJIs OTPEACIICHUS] TeHOTHITA OCOOH.

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

XpOMOCOMHAasI TEOPUS HACIEACTBEHHOCTH. | eHeTHYeCKHe KapThl.

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

N3meHunBOCTh. BrIbl ”3MEHUNBOCTH: HEHACIIEICTBEHHAS U HACJeACTBEHHas. Ponb cpebl
B HEHACJIEJICTBEHHOM HW3MEHYMBOCTU. XapaKTEPUCTHKA MOIUPHUKAIMOHHONW H3MEHYHBOCTH.
Bapuanuonssiii psig u BapuanudoHHas kpuBas. Hopma peakuuu npuszHaka. KojnuecTBeHHbIE U
KaueCTBEHHBIC TPU3HAKU U X HOopMa peaknuu. CBoHCTBAa MOAUPUKANIMOHHONW N3MEHYNUBOCTH.

HacnenctBenHasi, iy reHOTUNHUYECKasi, N3MEHUYUBOCTh. KOMOMHATHBHAS W3MEHUHUBOCTD.
Meiio3 ¥ TMONOBOM TpPOIECC — OCHOBA KOMOMHATHBHOW WM3MEHUMBOCTH. MyTalliOHHAs
u3MeHuuBoCTh. Kiaccudukanuss myranuid: reHHble, XpOMOCOMHBIE, I'eHOMHbIe. YacToTa u
NPUYMHBI MyTaluii. MyTareHHnbie (akTopbl. 3aKOH TOMOJIOTHYECKHX PSIOB B HACIIEICTBEHHOU
n3menunBocty H. M. BaBunosa.

Buesinepnas HaclieICTBEHHOCTh U U3MEHYUBOCTD.

I'enetnka uyenoseka. Kapumorun denoBeka. OCHOBHBIE METOJbl TE€HETHKH YEJIOBEKa:
TeHEAIOTUYECKUH, OJIM3HENOBbIM, IUTOTCHETHUYECKUN, OHOXUMUYECKUH, MOIEKYISPHO-
reHetudecknid. COBpEMEHHOE OIpEeAeNICHHEe TE€HOTHUIIA: ITOJHON€HOMHOE CEKBEHUPOBAHME,
TeHOTUIIMPOBaHKEe, B ToM uucie ¢ momoimipio [1I[P-ananusa. HacnencTBeHHble 3a0oneBaHus
yelloBeKa: TreHHble Ooyie3HH, OO0JIe3HHM C  HAClEACTBEHHOW  IPeapacrnooKE€HHOCTHIO,
XpoMocoMHBIE Oone3Hu. ComaTHdeckne W TeHepaTUBHbIE MyTanud. CTBOJOBBIC KIETKH.
[Tpunumne! 310poBOro 00pasza KU3HU, AUATHOCTUKH, MPOPUIAKTUKYI U JICYEHHS] T€HETUYECKUX
Oone3nell. MeaMKO-TeHEeTUYeCKOe KOHCYJIbTHPOBAaHUE. 3HAYCHHWE MEAMIIMHCKOM TEHETHKH B
MPEOTBPALICHUH U JICUEHUU TeHETHYEeCKUX 3a00JIeBaHU YeTTOBEKa.

JdemoncTpanum:

[Toptpetsr: I'. Mengnens, T. Mopran, I'. ne ®pu3, C. C. UerBepukos, H. B. Tumodeen-
Pecosckuii, H. M. BaBuios.

Tabmunpl 1 cxeMbl: «MOHOTHOPUIHOE CKpEUIMBAaHUE U €ro LUTOT€HETHYECKas OCHOBAY,
«3aKOH pacuIeIUICHUS] M €ro IMTOTeHETUYeCKass OCHOBa», <«3aKOH YHUCTOTBHI TaMeT»,
«durubpunnoe ckpeuBanuey, «l{uTomornyeckue OCHOBBI AUTHOPUIHOTO CKpELIMBAHUI,
«Merno3y, «B3anmMoneicTBUE allIeNIbHBIX T'€HOBY, «l'€eHeTuuecKrne KapThl PaCTEHUM, )KUBOTHBIX
u 4yenoBekay, «['eHetuka nona», «3aKOHOMEPHOCTH HACIENOBAaHUS, CIEIUICHHOTO C IOJIOM»,
«KapuoTunsl dYenoBeka ¥ IKHBOTHBIX», «Bumbl wu3MeHunBOCTHY», «MoaudukanmoHHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakxropay, «l'eHeTHKa Tpynn KpoBu», «MyTallioHHas
U3MEHYHBOCThY.



Ob6opynoBanue: MoAeTU-aNIUIMKauu «MoHoruOpuaHoe ckpemuBanue», «HemnomaHoe
JOMUHHUpOBaHHE», «/lurnbpuanoe ckpemuBanue», «llepekpéct XpomMocom», MHKPOCKOI H
MUKponpenapat «/po3oduna» (Hopma, myTanuu GOpMbl KphUILEB M OKpPacKH Teja), repOapuii
«["opox moceBHOW.

JlabopaTopHble U NpaKkTHYeCcKHe padoThI:

JlaGopaTtopnast pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO M JUTHOPHUIHOTO
CKpELIMBaHUA y JP030(HIIbI Ha TOTOBBIX MUKPOIIpENapaTaxy.

JlaGopaTtopnast pabora Ne 6. «3ydenne Moau(puUKaIMOHHOW W3MEHYHMBOCTH, TOCTPOCHUE
BAapUALMOHHOTO Ps1a U BAPUALIUOHHON KPUBOI».

JlaGopatopnass pabora No 7. «AHamu3 wMyTanmwii y Apo30riibl HAa TOTOBBIX
MUKpOIIpenaparax.

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

Tema 7. Cesekuusi oprann3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuusi KaKk HayKa W Mmpouecc. 3apoKICHHUE CEIeKIMU U ToMecTukamus. Yuenue H. M.
BaBuioBa o meHTpax NPOMCXOXKIEHUS W MHOrooOpasusi KyJIbTypHBIX pacTeHHid. LleHTps
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, IOPOAA, IITAMM.

CoBpeMeHHbIE METOJbI CeNeKIMU. MacCOBBI M WHAMBHUIAYAIbHBIM OTOOPHI B CEJIEKLIUU
pacTenuii U KUBOTHBIX. O1leHKa 3KcTepbepa. bin3KkopoacTBEHHOE CKpelIMBaHUE — UHOPUAMHT.
Uucras nuHUsA. CKpelMBaHUWE YUCTBIX JHHUNA. [erepo3uc, wim ruOpuaHas Cuia.
Hepoacrsennoe ckpemuBanue — ayrOopuaunr. OtnanéHHas ruOpuauzanuss U e€ YCHeXH.
HckyccTBEHHBIM MyTareHe3 M IOJYyYEHHE IOJUIIOUAOB. JIOCTHMXKEHUS CEIEKLMU DPACTCHUH,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus kak oTpacip IpPOU3BOACTBA. ['€HHas MH)KEHEpHs. OTalbl CO3JaHUS
pexkomOunantHorr JIHK wm Ttpancrennsix opranmsmoB. Knertounas wmxkenepus. Kietounbie
KYJIbTYpbl. MUKpPOKJIOHAJIbHOE Pa3MHOKEHUE pacTeHuil. KiloHMpoBaHHe BBICOKONIPOYKTUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJOTUYECKHE M JTHYecKue mpobiembl. MO —
TeHETUYECKU MOJIU(PHUIUPOBAHHBIE OPTaHU3MBI.

JleMoHCTpamuu:

[optpetsr: 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
rubpunm3amus», «Pabotel akagemuka M. @. MHWeanoBay, «llomumnonnus», «OOBEKTHI
ouotexHomorun», «Kiaerounele KylabTyphl M KJIOHHpOBaHUE», «KOHCTpyHpoBaHHE W TEpEHOC
TE€HOB, XPOMOCOM).

Ob6opynoBaHue: MYJISDKH TUIOAOB U KOPHEIJIOJOB TUKUX (OPM U KYJIBTYpHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIC PACTCHUS Y.

JlabopaTopHble U NpakTHYecKHe padoThI:

Okckypeusi «OCHOBHBIE METOJABI U JIOCTHIKEHHUS CENEKLUU pPAacTEeHUI U KUBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIMIO, IJIEMEHHYIO ()epMy, COPTOMCHBITATEIbHBIN y4acTOK, B TEIUTUYHOE
X035ICTBO, 1a00PaTOPUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KUIIACC

Tema 1. IBosrOLIHOHHASA OMOJIOTHS.

[Ipennoceliky BO3HUKHOBEHMSI HBOJIIOLIMOHHONW TEOPUM. OBOJIIOLIMOHHAS TEOpUs MU €€
MecTO B Orojoruu. BiusHue 3BOIOIIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTHH U JPYTUX HAYK.

CBuzerenbcrBa 3Bomtonuu. [laneoHTonornyeckue: MOCIEAOBATEIBHOCTD IOSIBICHUS
BUJIOB B MMaJICOHTOJIOTMYECKOM JieTonucu, nepexoausie ¢popmbl. broreorpaduueckue: cxoacTBo
U paznuuue GayH u Grop MaTEpUKOB U OCTPOBOB.

OMOpPHOIOTMYECKHE: CXOJACTBA U Pa3IU4Msl SMOPHOHOB Pa3HBIX BUJOB TO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTWYHBIE, PYIAUMEHTapHbIE OPraHbl,
aTaBU3Mbl. MOJEKYIIpHO-OMOXUMHUYECKHE: CXOJCTBO MEXaHM3MOB HACIIEJCTBEHHOCTH U
OCHOBHBIX METa0OJMYECKUX MyTEH Y BCEX OPTaHU3MOB.



OpomtonmonHas Tteopust Y. JlapBuna. Ilpennochbulku BO3HUKHOBEHHUS JapBHHH3MA.
JIBuokyiiye Cuibl ABOJMIONMM  BUAOB 10 JlapBuHY (M30BITOYHOE pa3MHOXKEHHE MpU
OTPaHUYEHHOCTH PECypcoB, HeompenenéHHas HW3MEHUMBOCTh, OOphOa 3a CylIecTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunternyeckas Teopust 3Bosonuu (CTI) 1 e€ OCHOBHBIEC MOJIOKEHHUS.

MukposBontonus. [lonynsanus kak eIMHALIA BUIA U SBOJIIOLUN.

JBmwxynme cuibl ((hakTophl) BOJIOLMU BUAOB B Mpupojae. MyTallMOHHBIN mpolecc U
KOMOMHATHBHAsT W3MEHYUBOCTh. [lomymsiiiioHHble BOMHBI U JApedd renoB. Mzomsauus u
MUTIpanus.

EcrecTBenHbIit 0TOOp — Hamparisitonuii (aktop sBomonun. DopmMbBI €CTECTBEHHOTO
otbopa.

[Tpucnoco0IeHHOCTh OPraHU3MOB KaK pe3yibTaT 3BoJtonuu. [IpuMepsl pucmnocoOaeHui
y Opranu3MoB. ApoMop(h 036l U UANO0-aAATITALHH.

Bun wu Bumoo6paszoBanme. Kputepum Buma. OcHOBHble (GOpMBI BHUI000pa30OBAHMS:
reorpagpuuecKkoe, IKOJI0rHUECKOE.

MakposBomonus. DopMbl 3BOMIONUU: (uUIeTHYECKas, TUBEPreHTHAas, KOHBEpreHTHasl,
napamiensHas. HeoGpatumocTs 3BoMONMN.

[IpoucxoxaeHue  OT  HECNEUUATU3UPOBAHHBIX  MPEIKOB. [Iporpeccupytormias
crenquaian3anus. A,Z[aHTI/IBHaH paguanus.
JdemoncTpanum:

Hoprpersr: K. JIunnen, K. b. Jlamapk, Y. Jdapsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkkens, @. Mromiep, A. H. CeBeprios.

Tabmuubt u cxembl: «Pa3BuUTHE OpraHM4eckoro wmmupa Ha 3emiey», «3apoabIlu
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «PopMbl OOprOBI 3a CYIIECTBOBaHHUEY,
«EctectBennblii  0TOOp», «MHOrooOpasue COpPTOB pacTeHuil», «MHoroobpasue m0pon
JKUBOTHBIX», «ITomynsum», «MyTannoHHas U3MEHYUBOCTBY, «ApoMOpP(O3bD»,
«Manoananrammmny», «OO0mas nereHepanus», «JBKyie cuibl 3Bodronum», «Kapra-cxema
Mmapmpyta myremectBus Y. JlapBuHay, «boppba 3a cymectBoBanuey, «lIpucmocobieHHOCT
OpranusMoBy, «I eorpaduueckoe Bu1000pazoBaHme», « IKOJIOTHIECKOE BUI000pA30BAHUE.

O6opynoBaHue: KOJJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPAaCKH, HaOOp IUIOAO0B U
ceMsiH, KoJuteKuus «lIpumepsl 3aUTHBIX TPUCTIOCOOICHUH Y KUBOTHBIX», MoJeNb «OCHOBHBIE
HaIpaBJIEHUS IBOIIOLUNY», 00bEMHAs MoJenb «CTpOEHHE TOJIOBHOTO MO3Ta TO3BOHOYHBIX .

Buoreorpaduyeckas kapra wmwupa, KOUIeKIus «QDOpMBI COXPAaHHOCTH MCKOIAEMbIX
JKUBOTHBIX U PACTEHMI», Mozenp anmnkanus «llepekpécT XxpomMocom», BIIaKHBIE IMpernapaThl
«Pa3Butne Hacekomoro», «Pa3BuTue IATYIIKM», MHKpompenapar «Jpozodpuna» (HOpMa,
MyTaruu GOpMbI KPBUTHEB U OKPACKH TeIa).

JlabopaTopHble U NpakTHYeCcKHe padoThI:

JlaGopaTtophnas padora Ne 1. «CpaBHeHHE BUIOB 110 MOP(HOIOTHIECKOMY KPUTEPHUIOY.

JlaGopatopHass pabora Ne 2. «Omnucanue npUCHOCOOJICHHOCTH OpraHu3smMa u eé
OTHOCHUTEIIBHOTO XapaKTePa».

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE )KHU3HU Ha 3emJie.

JlonayuyHble MpeACTaBIEHUS O 3apOKIACHUU XU3HU. HayuHble rMnoTe3sl BOZHUKHOBEHUS
KHU3HU Ha 3emiie: abMOreHe3 W MaHCHepMusi. XUMHUYecKas 3BOMonUA. AOHMOTCHHBIN CHHTE3
OpPraHWYECKUX  BEIIECTB W3  HEOPraHWYECKUX. OKCHEPUMEHTAIIBHOE  IOATBEPKICHUE
XUMHUYECKOW 3Bomronu. HadanpHble sTanel 6uonorunueckoit sBomoonmn. [ unoresa PHK-mupa.
dopmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHE MPOTOKIJIETKU. [IepBble KIETKH U UX
3BOJIIOLIMSL. POPMUPOBAHNE OCHOBHBIX TPYIII KUBBIX OPIraHU3MOB.

PazButne xu3HuM Ha 3emsie 1o Hpam W nepuoaam. Karapxed. Apxeickas u
npoTtepo3oiickas 3pbl. Ilameo3oiickas 3pa u e€ mNepUOIbl: KEMOPHICKUH, OpPIOBUKCKHIA,
CUJITYPUICKUH, TEBOHCKUN, KAMEHHOYTOJIbHBIN, MEPMCKUH.

Me3so30iicKkas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUM, METIOBOU.



Kaiino3olickas apa u €€ nepuo/ipl: NajJeoreHoBbIN, HEOT€HOBBIM, AaHTPOIIOTEHOBBI.

XapakTepucTUKa KJIMMara MU TIeoJIOTMYECKUX MpoueccoB. OCHOBHBIE 3Tambl 3BOIIOLNU
pacTUTENILHOTO W JKUBOTHOTO MHUpa. ApomMop¢o3bl y pacTeHuUd M KHUBOTHBIX. llosiBieHue,
pacuBeT U BBIMUPAHUE IPYIIT KUBBIX OPTraHU3MOB.

CucreMa opraHM4ecKOro Mupa Kak OTpa)keHue IBOJOLHUU. OCHOBHBIE CUCTEMATHUECKUE
TPYIIIBI OPraHU3MOB.

OBonironusl yenoBeka. AHTpPONOJIOrMs Kak Hayka. Pa3BuTue npencTaBlIeHMH O
IIPOUCXO0KICHUH YesloBeKa. MeToibl n3yueHus: antponorenesa. CxoAcTBa U pa3inyus 4el0BeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MTOJIOKEHHUE YEIIOBEKA.

Jewkymme cuinbl  (pakTopsl) aHTpomoreHe3a. HacnencTBeHHass HW3MEHUHMBOCTh U
ecTecTBEHHBbIN 0TOOp. OOIIecTBeHHBIN 00pa3 KU3HHU, U3TOTOBJICHUE OPYIUI TPyla, MBIIICHHE,
peysb.

OcCHOBHBIE CTaJuU M BETBHU HBOJIIOLIMM YEJIOBEKA: aBCTPAJIONUTEKH, YEIOBEK YMEIBbIi,
UYenoexk mnpsmoxonsdimmii, YenoBek HeaHaepTainbckuid, YenoBexk pasymubiii. Haxonku
HCKOIIaeMBIX OCTAaTKOB, BPEMsl CYIIECTBOBAHHUS, 00JaCTh pacHpOCTpaHEHUsl, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHSI.

Yenosedyeckne pacbl. OCHOBHBIE OOJBIINE pachl: €BpONEeOuAHas (€Bpa3uiicKas), HErpo-
aBcTpajioniHass  (dPKBaTOpUalbHAs), MOHTOJOMIHAs  (a3uMaTCKO-aMepHKaHCKas).  UepTsl
OpUCIOCOOJICHHOCTH TMPEACTABUTENCH UEeNOBEYECKUX pac K YCIOBHUAM CYLIECTBOBAHMUSL.
EnunctBO uenoBeueckux pac. Kpuruka pacusma.

JdemoncTpanum:

[TopTpetsi: @. Penu, JI. [Tactep, A. U. Onapun, C. Munnep, I'. FOpu, Y. lapBuH.

Tabmune! u cxembl: «Bo3nukHoBeHue COIHEYHON CUCTEMBI», «Pa3BUTHE OpPraHUYECKOro
mupay», «PactutenbHas kinerka», <«KuBoTHas kiuetka», «lIpokapuornueckas KieTkay,
«CoBpeMeHHasl CUCTEMa OPraHUYECKOro Mupa», «CpaBHEHUE aHATOMUYECKUX UYEPT CTPOEHUS
YyelloBeKa M 4YeIOBEKOOOpa3HbIX 00e3bsiH», «OCHOBHBIE MECTa IMaJICOHTOJIOTMYECKUX HaXOJOK
IIPEIKOB COBPEMEHHOIO 4elloBeKay», «/lpeBHeimne monu», «/IpesHue moau», «llepsble
COBPEMEHHBIE JIIOIN», «HUeoBeuecKkne pach».

Ob6opynoBanne: wmymsku  «lIpoucxoxxaeHue denoBeka» (OIOCTBI  aBCTPANOMHUTEKA,
MUTEKaHTPOIa, HeaHAepTalblla, KPOMaHbOHIIA), CIENKU WM U300pa)KeHHs] KaMEHHBIX OpyIuit
NEepBOOBITHOTO YeNoBeKa (KaMHH-4ONIepsl, pyOuia, ckpebia), reoXpoHoJIoruyeckas tabiauia,
KoJuteKus «@OopMbI COXPaHHOCTH UCKOMAEMBbIX KUBOTHBIX U PACTECHUII.

JlabopaTopHble U NpakTHYeCcKHe padoThI:

[Tpaktuueckas padora Ne 1. «/3ydeHue MCKomaeMbIX OCTATKOB PacCTCHUH M KMBOTHBIX B
KOJUIEKLIASAX .

DKCKypcusi «IBOJIIOIHUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAYYHBIM WITH
KpaeBeAUECKU My3eil).

Tema 3. Opranusmbl 4 OKpPY KarOLIasi cpejaa.

Okojorusi Kak Hayka. 3ajaud M pasfesibl dKOJIOIMH. MeToabsl 3KOJOTM4eCcKUX
UCCIEI0BAHUI. DKOJIOTNYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHMs ~ OpPraHU3MOB:  BOJAHAs,  HA3€MHO-BO3JYyIIHAs,  IOYBEHHAs,
BHYTPHOPraHU3MEHHas!.

Okonoruyeckue Qaxrtopel. Kmaccudukamust skonoruyeckux (pakTopoB: abHOTHUYECKHE,
OMOTHUYECKUE U aHTPOIOreHHbIe. JlelicTBHE IKOIOTHUECKUX (PaKTOPOB Ha OpPraHU3MBI.

AbGuoTtnueckue  (aKTOpHl:  CBET, TEMIEparypa, BIAKHOCTb.  DOTONEPHOIU3M.
[TpucniocoOnenust OpraHu3MoB K JAeCTBHIO a0NOTHYECKUX (PaKTOpoB. buosornvyeckue puTMsl.

buotnueckne ¢akropbl. Bumpl OMOTHYECKHMX  B3aUMOJCWCTBUN:  KOHKYPCHIIHS,
XHUIIHUYECTBO, cUMOMO3 U ero ¢opMmsbl. [lapazutusm, koomnepanus, MyTyalu3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HAXJEOHUYECTBO). AMEHCANIM3M, HEUTpaau3M. 3HaueHHEe OHOTHYECKHX
B3aMMOJICHCTBHI JIJIs CYIIECTBOBAHUSI OPIraHU3MOB B PUPOIHBIX COOOIIECTBAX.



DKOJIOTUYECKHE XapaKTepUCTUKH momynsiuud. OCHOBHBIE TOKa3aTedd MOMYJIALUN:
YHUCIIEHHOCTb, IUIOTHOCTh, POXKIA€MOCTh, CMEPTHOCTb, MpPHUPOCT, Murpauus. JHuHaMuka
YHCJICHHOCTH MOMYJISIUH U €€ PEeTyJISAIHsL.

JdemoncTpanum:

[optpetsi: A. 'ym6onbar, K. @. Pynse, O. I'ekkens.

Tabmumpl u cxemsl: kapta «I[Ipupogubie 3081 3eMuny, «Cpeasl 0OUTaHUS OPTraHU3MOBY,
«Doronepuoausmy, «llomymauun», «3aKOHOMEPHOCTH pOCTAa YUCICHHOCTH MOMYJISILHH
uHpy3opun-Tydenbrny, «llumesbie nenmy.

JlabopaTopHble U NpakTHYeCcKHe padoThI:

JlaGopaTtopHnas pa6ota Ne 3. «Mopdomornueckre 0COOEHHOCTH PACTCHUI U3 pa3HBIX MECT
0oOUTaHUSD.

JlaGopaTtopHnas pabota Ne 4. «BnusiHEE cBeTa Ha pOCT M pa3BUTHE YEPEHKOB KOJIEyCay.

[IpakTuueckas padora Ne 2. «[loc4€T MIIOTHOCTH NOMYJISAILMA pa3HBIX BUOB PACTCHUI».

Tema 4. Coo0mecTBa U 3KOJIOTHYECKHE CHCTEMBI.

CoobmectBo  opranuzmMoB —  OuoneHo3. CTpykTypsl — OuolleHO3a:  BHJIOBas,
MIPOCTPAaHCTBEHHAS, Tpodudeckas (mumzeBas). Bunbl-1oMUHAHTHL. Cesi3u B
OuoIeHO03e. DKOJIOTHYeCKre cucTeMbl (9kocucTeMbl). [lonsaTue 06 skocucreMe U OHOTeOoLEeHO3e.
OYHKIMOHATIbHBIE KOMIIOHEHTBl AKOCHCTEMBI: TPOAYLEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopoT BemecTB M HOTOK SHEPrUM B 3KocucTeMe. Tpoduueckue (MHILEBBIE) YPOBHH
skocuctembl. [lumeBbie mnenu u cetu. OCHOBHBIE TIOKa3aTelud 3KOCHCTEMBI: Onomacca,
OPOAYKIMS. DKOJIOTMYECKHE NHpPaMHUAbI: MPOAYKIMH, YHUCICHHOCTH, Ouomacchl. CBoiicTBa
9KOCUCTEM: YCTOMYMBOCTb, CAaMOpEryJIsiius, pazputue. Cykueccus.

[Ipupoanble 3KOCHCTEMBI. ODKOCHCTEMBI 03€p M peK. OKOCHCTEMa XBOWHOIO WM
HIMPOKOJIMCTBEHHOTO Jieca.

AHTPONOTeHHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOosKkocucTeMbl. buomornueckoe u
X03SCTBEHHOE 3HaYEHHE arpO3KOCUCTEM U YPOOIKOCHCTEM.

Buopaznoobpasue kak (akrop ycroitunBoctu 3kocucreM. CoxpaHeHHE OMOJIOTHYECKOTO
pazHooOpa3us Ha 3emie.

VYuenue B. U. Bepnaackoro o 6mocdepe. ['paHuipl, coctaB u CTpyKTypa OHOCHEpHI.
KuBoe BemectBo u ero (ynkmuu. OcobeHHocTn Ouochepsl Kak Tria00aTbHONH SKOCHCTEMEI.
JlunamMuyeckoe paBHOBecHe M oOpaTHas cBs3b B Ouocdepe. KpyroBopoTbl BeliecTB H
OMOTeOXMMHUYECKHE IUKIIBI 3JIEMEHTOB (yriepoja, a3ora). 30HaIbHOCTh Onochepsl. OCHOBHBIC
OMOMBI CYIIIH.

YenoseuecTBo B Onochepe 3emin. AHTpONIOTeHHBIC W3MeHeHus B onocdepe. [mobanpHbIC
HKOJIOTHUECKUE MPOOIIEMBI.

CocymecTBoBaHM€e NpUPOIBI U yenoBeuecTBa. CoxpaHneHne OnopazHooOpas3usi Kak OCHOBA
ycroitunBoctu Onochepsl. OcHOBA PallMOHATIBLHOTO YIPABICHUS MPUPOJHBIMH peCypcaMH U UX
UCIOJIb30BaHue. JlocTukeHus: OMOIOTHH U OXpaHa MPUPOIbI.

JdemoncTpanum:

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

Tabmuner u cxemsbl: «[lumiessie nenuy», «bUOIEHO3: cocTaB U CTPYKTypay, «lIpupoaHbie
coobmectBa», «llenu nurtanus», «Okonoruueckas nupamuna», «buochepa u uenoBex»,
«DKOCUCTEMa IIUPOKOJUCTBEHHOI0 Jiecay, «IJKOCHCTEMa XBOWHOro Jeca», «buorenos
BooéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOTEeHHbIE BO3JEUCTBUS Ha MIPUPOIYY,
«BaxHelmme UCTOYHMKHU 3arpsi3HEHUSA BO3JyXa M TPYHTOBBIX BOI», «llouBa — BakHenmas
cocTapisitonas ouocdepn», «DakTophl Aerpaganuu mousy, «llapaukoBeril A3GdhexT, «DakTops
PaznoaKTUBHOTO 3arpsi3HeHHs Onocgepbl», «Oomas ctpykrypa 6uocdeps», «PacnpoctpaneHue
KU3HU B Omocdepe», «O30HOBBIN 3kpaH Ouocheprb», «KpyroBopor yriepoma B Ouocheper,
«KpyroBopoT a3ota B mpupoae».

O6opynoBaHue: MOJIENIb-aIIIINKALHS «Tunuunsie OHOLICHO3BI», repOapuii
«PacturenpHble  coobOmiecTBa», Kowiekuuu — «buoneHo3», «Bpemurenw — BaKHEHIIHX



CENIbCKOXO3SHCTBEHHBIX ~KYJIBTYp», TIepOapuu ¥ KOJUIGKIMM pACTeHUH U  KHUBOTHBIX,
MPUHAJICKAIINUE K Pa3HBIM SKOJIOTMYECKUM Tpymnam ogHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHUs] OXPaHIEMbIX BUI0B PACTEHUHN U KUBOTHBIX.

[INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOT'PAMMBI 110 BUOJIOI'NU HA
bA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA3OBAHUMA

Cormacao ®I'OC COQO, ycraHaBnmuBarOTCs TpeOOBaHUS K pPeE3ylbTaTaM OCBOCHHS
00y4JarIUMHUCS TIPOrPpaMM CPEHEro 00IIero 00pa3oBaHus: TUYHOCTHBIM, METAIIPEIMETHBIM U
MPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType NMYHOCTHBIX pe3yabTaTOB OCBOEHHUs IpenMera «buomnorus» BblIeIeHBI
CIICAYIOIIME COCTAaBIIAIONIME: OCO3HAHWE OOYYAIOUIMMHCA  POCCHMCKON  Ipa)kIaHCKOM
UJCHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOATEIHLHOCTH M CAMOOIPEIENICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHWIO OWOJIOTWHU, LEJICHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOeXAeHUI JTUYHOCTH Ha OCHOBE KIIOUEBBIX LIEHHOCTEW M UCTOPHUYECKHX TPAJAULUN pa3BUTUA
OMOJIOTMYECKOTO 3HAHUS, TOTOBHOCTh M CHOCOOHOCTh OOYYalOIIMXCS PYKOBOJCTBOBATHCS B
CBOEM  JESATENIbHOCTH  I[EHHOCTHO-CMBICIIOBBIMM ~ yYCTaHOBKAMH, TPUCYIIUMHU  CHCTEME
OMOJIOTUYECKOTO 00pa30BaHUs, HaJIMYMWe OSKOJIOTHYECKOTO MPaBOCO3HAHUSA, CIIOCOOHOCTH
CTaBUTh LI€JIU U CTPOUTD KU3HEHHBIE TIAHBI.

JIM9HOCTHBIE Pe3yNbTaThl OCBOCHHS TpeaMmeTa «bHOJorus» NOCTHraloTCs B EAUHCTBE
yueOHOM M BOCTIHUTATEIbHON AEATEILHOCTH B COOTBETCTBHM C TPAIUIIMOHHBIMH POCCUHCKUMHU
COLIMOKYJIBTYPHBIMH, UCTOPUYECKHUMH M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPHHSTHIMU B
oOmiecTBe MpaBUJIaMH M HOPMaMHu MOBEACHUSI M CHOCOOCTBYIOT MpoLiecCaM CaMOIIO3HAHUS,
CaMOBOCITUTAHUSI U CaMOPA3BUTHS, PAa3BUTHUS BHYTPEHHEH MO3UIUU JHUYHOCTH, MATPUOTHU3MA,
YBa)XEHUSI K 3aKOHY W IPaBOMOPSAKY, YEJIOBEKY Tpyla U CTapuieMy MOKOJIEHHIO, B3aUMHOIO
YBOXCHHS, OEPEeKHOTr0  OTHOIICHHWS K  KyJAbTYpHOMY  HACICIUI0O H  TPAJAUIHSIM
MHOTOHalIMOHAJIBHOTO Hapoaa Pocculickoit denepanun, NpUpoae U OKPY-Karollen cpee.

JIM9HOCTHBIE Pe3yIbTaThl OCBOCHHS Y4eOHOTO mpeaMeTra «bruomorusy TOKHBI OTPaXaTh
TOTOBHOCTb M CITOCOOHOCTh O0YyYaroOIMXCs PYKOBOJCTBOBATHCS CHOPMUPOBAHHOW BHYTPEHHEH
MO3UIUEH JUYHOCTH, CHCTEMON IICHHOCTHBIX OpPHUEHTAIlui, TMO3UTUBHBIX BHYTPCHHHX
yOeXJAeHU, COOTBETCTBYIOUIMX TPAAUIMOHHBIM ILIEHHOCTSIM POCCHUIHCKOrO  OOIIecTBa,
pacmupeHe >KU3HEHHOTO OIbITa M OIBITa JESTEIBHOCTH B MPOIECCE peaTn3alliil OCHOBHBIX
HaIpaBJIEHUN BOCTIUTATENBHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS:

c(OpPMUPOBAHHOCTh  TPAKIAHCKOM MO3UIMU  O0y4aromierocss Kak AakTUBHOTO W
OTBETCTBEHHOT'O YJIEHA POCCHICKOTO OOIIECTBA;

OCO3HAHHE CBOMX KOHCTUTYLIMOHHBIX TMpaB M 0Osd3aHHOCTEH, yBa)KEHHE 3aKOHA W
MIPABOIIOPSIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIEATEIbHOCTHU MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHnn y4eOHbBIX U MO3HABATENBHBIX 32/1a4, BHITTOTHEHUN OUOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  ONPENENSITh COOCTBEHHYIO TIO3HMIIMIO IO OTHOIICHHIO K SIBICHUAM
COBPEMEHHOM KHU3HHU U OOBICHATH €€;

YMEHHE YYUThIBaTh B CBOMX JCHCTBHSX  HEOOXOAUMOCTh  KOHCTPYKTHBHOTO
B3aMMOJICHCTBHUS JIIOJIEH ¢ PasHBIMU yOEXKICHUSIMHU, KYIbTYPHBIMH [IEHHOCTSIMHA U COLMATHHBIM
MOJIOKEHUEM;

TOTOBHOCTh K COTPYIHHYECTBY B TIPOIECCE COBMECTHOTO BBITIONHEHUS YUCOHBIX,
MO3HABATENIbHBIX M HUCCIIEOBATEIbCKUX 3a/lay, YBAKUTEIHHOI'O OTHOIIEHUS K MHEHUIO
OTIIMIOHEHTOB MPH 00CYXJICHUH CIIOPHBIX BOMPOCOB OMOIOTHYECKOTO COICPIKAHMUS,



TOTOBHOCTb K T'YMaHUTAapPHOU U BOJIOHTEPCKOM NEATEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCTIUTAHMS:

c(OpPMUPOBAHHOCTH POCCHUICKON TPaXKIAHCKON UICHTHYHOCTH, TATPUOTU3MA, YBAKEHUS K
CBOEMY HAapoOJy, YyBCTBa OTBETCTBEHHOCTH mepen PoauHo#, ropaocTu 3a CBOM Kpai, CBOIO
Ponuny, cBOM A3BIK U KYJIBTYpPY, IPOILIOE U HACTOALLIEE MHOIOHALIMOHAIILHOTO Hapoaa Poccuu;

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

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUHUCKUX YYEHBIX B CTAaHOBJIIEHHE U pa3BUTHE
OMOJIOTHY, TOHUMAaHW 3HAYCHUsI OMOJIOTUU B TIO3HAHUH 3aKOHOB MIPUPOJIBI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO O0IIeCTBa;

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

3) AYXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIEHHOCTEH POCCUHUCKOTO HApoAa;

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHUECKOTO TIOBEICHUS;

CIIOCOOHOCTH OLICHHBATh CUTYAllMI0O M MPUHHUMATh OCO3HAHHBIEC PEIICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

OCO3HaHHUE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUMBOTO OYAylIero;

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

4) 3¢TeTHYECKOI0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITA, HAYYHOTO U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOILICHHI;

MMOHUMaHUE SMOLMOHAIIBHOTO BO3CHCTBHS KUBOW IPUPOBI U €€ [IEHHOCTH;

FOTOBHOCTh K CaMOBBIP@KEHHUIO B Pa3HbIX BHJIaX HMCKYCCTBA, CTPEMJICHUE IPOSBIATH
KauecTBa TBOPUYECKOMN JIMUHOCTH;

5) ¢usuyeckoro BocnUTAHUS, (POPMHUPOBAHUSA  KYJIbTYPbl 3I10POBbS M
IMOIUOHAIBLHOIO 0JIArONOJIYYHs:

MOHUMaHWE W pealin3alus 3JI0pOBOro M 0e30MmacHoro oopasa Ku3HU (310pOBOE MUTAHUE,
COONIOZICHHE TUTUECHUYECKHUX MPaBWJI U HOPM, COAIaHCUPOBAHHBIN PEXUM 3aHATHH U OTABIXA,
perymsipHasi ¢u3MyYecKas AaKTUBHOCTb), OEpPEKHOI0, OTBETCTBEHHOIO M KOMIIETEHTHOTO
OTHONICHUSI K COOCTBEHHOMY (DU3UYECKOMY H IICUXUIECKOMY 3/I0POBBIO;

MOHMMAaHWE IEHHOCTH TPaBWJI WHAMBUAYAJIBHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHUS B CUTYAIUsX, YTPOKAIOIIUX 3/I0POBbIO U )KU3HU JIHOJIEH;

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

6) TPy10BOT0 BOCIIUTAHMS:

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

TOTOBHOCTb K AKTUBHOM JEATEIBHOCTH TEXHOJIOTMYECKON U COUATILHON HAIIPABIEHHOCTH,
CIIOCOOHOCTh ~ MHUIIMUPOBATh, IUIAHUPOBATh H  CAMOCTOSTENHHO  BBITIONHATH  TaKYIO
JIEATEIbHOCTB;

HMHTEpEC K pa3nuyHbiM cepam mpodeccCHOHATBLHON ACSITeNTbHOCTH, YMEHHE COBEPIIAThH
OCO3HaAHHBIN BBIOOP OymyIeit mpodeccuu u peaan30BbIBaTh COOCTBEHHBIE YKU3HEHHBIC TIIaHbI,

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

7) 3K0JIOTMYECKOTr0 BOCTIUTAHUSA:

9KOJIOTHYECKHU 11e1ec000pa3HOe OTHOIICHHE K MPUPOJIe KaK UCTOUYHUKY JKU3HHU Ha 3emIie,
OCHOBE €€ CYILLECTBOBAHHS;

MOBBIIICHHE YPOBHS SKOJOTHYECKOW KYJIbTYphbl: MPUOOPETEHHE OMNbITa MJIAHUPOBAHUS
MOCTYIKOB M OLIEHKU UX BO3MOXKHBIX MOCIEACTBUN JUIsl OKPYKAIOLIEH Cpebl;



0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJOIMYECKUX MPoOIeM U IyTel UX PeLIeHHUs;

CIIOCOOHOCTH UCMOJb30BaTh MpUOOpeTaeMble MPU W3YUEHUH OMOJIOTUU 3HAHUS U YMEHUs
IpU pEIICHUH MPOoOJieM, CBA3aHHBIX C PAMOHAIBHBIM IPUPOAONOIb30BaHUEM (COOIIOCHHE
IIpaBUJI MOBENCHHS B MPUPOJE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHUS B 3KOCHCTEMAX,
OXpaHy BUJIOB, SKOCUCTEM, Ouochepsl);

AKTUBHOE HEMPUATUE NCUCTBUM, MPUHOCAIIMX BPEJ OKPY)KAIOUIEH HPUPOIHOU Cpeje,
yYMEHHUE MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPUHUMAEMBIX
JIEUCTBUI U MPEIOTBPAIIATH UX;

HaJIMYME Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKOW KYJIbTYpPbI, OIBITA
JIEATEIbHOCTH  JKOJOTMYECKONW HAaNpaBIEHHOCTH, YMEHHMS pPYKOBOJCTBOBATbCS WMH B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLHUAIBHOM IPAKTUKE, TOTOBHOCTU K YYACTHIO B
MPaKTUYECKON JEATEIbHOCTH 3KOJIOTMYECKON HAPABIEHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHMA:

c(OpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HayKM W OOIIECTBEHHOM MPAKTUKH, OCHOBAHHOTO Ha JHajore KyJIbTyp,
CIOCOOCTBYIOIIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYIBTYPHOM MUDE;

COBEPLICHCTBOBAHUE SA3BIKOBOM M YATATEIbCKON KYJIBTYPhI KaK CPEICTBA B3aUMOICHCTBU
MEXAY JIOJIbMH U IIO3HAHUS MUDAa;

NOHMMaHue cnenuduku OMOJOTMM KaK HayKH, OCO3HaHHS €€ ponu B (HOPMHUPOBAHUU
PaAlMOHATILHOTO HAYYHOTO MBIIUICHUSI, CO3/IaHUH 1IEIOCTHOTO MPEACTaBIEHUS 00 OKpYXKarolleM
MHpEe KaKk O €JUHCTBE NPUPOJIBI, 4YeJIOBEKa U 0OmecTBa, B IO3HAHUU MPHUPOTHBIX
3aKOHOMEPHOCTEH U pelieHuu NpodIeM COXpaHeHUsI IPUPOTHOTO PaBHOBECHS;

yOeXIEHHOCTh B 3HAUMMOCTH OHMOJOTMH JJIsl COBPEMEHHOW IMBHIM3AIMH: OOCCIICUCHHUS
HOBOT'O YpPOBHSI Pa3BUTHUSl MEIULIMHBI, CO3JaHHE MEPCIEKTUBHBIX OMOTEXHOJIOTUH, CIIOCOOHBIX
pemaTh pecypcHble IpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOUCKA MyTEi BBIXOAA U3 TTIO0AIBHBIX
9KOJIOTHYECKHX Mpo0sieM U o0ecrieueHus nepexoa K yCTOMYMBOMY Pa3BUTHIO, PAllMOHAIBHOMY
UCTIOJIb30BaHUIO MIPUPOAHBIX PECYpPCOB M (POPMUPOBAHUIO HOBBIX CTaHAAPTOB KU3HU;

3aMHTEPECOBAHHOCTh B MOJYyYE€HUH OMOJOTHYECKMX 3HAHWUU B LIEJNSAX MOBBIIMICHUS OO0IIen
KYJIBTYpBl, €CTECTBEHHO-HAyYHOH TPaMOTHOCTH, KaK COCTAaBHOW YacTH (PYHKIIMOHAIBHOM
TPaMOTHOCTH 00yJaronuxcs, pOpMUPYEMON MPU U3YICHUU OMOJIOTHH;

NOHMMAHHUE CYIIHOCTH METOJOB IIO3HAHUS, MCIOJIb3YEMBIX B ECTECTBEHHBIX HayKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TIOJydyaeMble 3HAHUS [Js aHaiu3a W OOBSCHEHUS SIBJICHUMN
OKPY’KAIOIIeT0 MHpa M HPOUCXOIANIMX B HEM HM3MEHEHHMH, yMEHHUE JenaTb OO0OOCHOBAHHBIC
3aKJIIOUYEHUsI HAa OCHOBE HAy4dHbIX ()aKTOB M MMEIOIIMXCSA JAaHHBIX C LEJIbI0 MOJy4yeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIB30BaTh OHOJOTHYECKHE 3HAHUS Ji1 pelICHUS
npo0JeM B pealbHbBIX KU3HEHHBIX CHUTYalLUsX;

OCO3HAHUE IIEHHOCTH HAY4YHOW JEATEIbHOCTH, TOTOBHOCTh OCYIIECTBISATH MPOEKTHYIO U
MCCIIEIOBATEIBCKYIO ACSITENbHOCTh HHANBUAYAIBHO U B TPYIIIE;

TOTOBHOCTb M CIIOCOOHOCTh K HEMPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHUM 1O OHOJOTMM B COOTBETCTBUH C IKHU3HCHHBIMH
MOTPEOHOCTSIMHU.

METAIIPEAMETHBIE PE3YJIbTATbBI

MetanpeameTHble pe3ylbTaThl OCBOEHUSI ydeOHOro mpeamera «bHoiorus» BKIIIOYAIOT:
3HaYMMble U1 (OPMHPOBAHUS MHMPOBO33PEHHS  OOYYAIOIIMXCS  MEKIUCUUIUITMHAPHBIC
(MeXnpeaMeTHbIe) O0IIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [IETOCTHOCTh HAyYHOU KapTUHBI MUpa
U cnenu(uKy METOA0B MO3HAHMSI, UCIIONb3YEMbIX B €CTECTBEHHBIX HayKax (BEIECTBO, YHEPIHUs,
SBJIEHUE, TPOLECC, CHCTEMa, Hay4dHbIM (hakT, MPUHIUIN, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIe0OBaHue, HaOII0eHUe, U3MEPEHUE, HKCIEPUMEHT U JIPYTHX), YHUBEpCAIbHbIC



yueOHbIe JeiCcTBUS (MIO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYISTUBHBIC), 00ECTICUNBAIOIINE
dbopmupoBanre (YHKIIMOHATBLHONH TPAMOTHOCTH M COIMAIBHOW KOMIIETEHIIMH OO0YyYaroIuXCs,
CIIOCOOHOCTh 00yJarmuxcs UCIIOJIb30BaTh OCBOCHHBIE MEXIUCIUTUTHNHAPHBIC,
MHUPOBO33PEHUYCCKHE 3HAHWS W YHUBEPCAIbHBIC YydYeOHBIC ACHCTBUS B II03HABATCIBHOW H
COLIMAJIbHOM IIPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OCBOCHHS IMPOTPAMMBI CPETHEro o0Imero o0pa3oBaHUs
JOJIKHBI OTPAXKATh:

OsgiiaieHne YHHBEPCAIbHBIMH Y4eOHbIMU NMO3HABATEILHBIMH 1€l CTBUSIMU:

1) 6a3oBble JIOTHYecKHeE TeiCTBUS:

CaMOCTOSITENILHO (OPMYJIHMPOBATh M aKTYaJIM3UPOBATh IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCTIOIB30BaTh IPH OCBOCHWW 3HAHWUH TPHUEMBI JIOTHYECKOTO MBIIUICHHS (aHAIH3a,
CHHTE3a, CpaBHEHMA, KiIacCU(PUKAIMH, OOOOIIEHHUS), PACKPBIBATh CMBICT OHOJOTHYECKUX
MOHATHUH (BBIIENATH UX XapaKTEPHbBIE MPU3HAKH, YCTAHABJINBATH CBSI3U C APYTUMH MTOHITHSIMH ),

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

UCIIONIb30BaTh OHMOJIOTHYECKHUE TOHSITHS JUIsl OOBSICHEHUs (DaKTOB U SIBICHUU KUBOM
TIPUPOIB;

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

NPUMEHATh CXEMHO-MOJICIIBHBIC CPEACTBA JJISl MPEIICTABICHHUS CYIIECTBCHHBIX CBS3CH U
OTHOIICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a TakKe MPOTUBOPEUUI Pa3HOTO poja,
BBISIBIICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOUHHKAX;

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

BHOCHTH KOPPEKTUBHI B JIESATEIBHOCTh, OIICHWBATh COOTBETCTBHE PE3YIHTATOB LEJSAM,
OILICHUBATh PUCKH MOCIIEICTBUI NEATETLHOCTH,

KOOPJAMHHUPOBATh M BBINOJIHATH pPa0OTy B YCJIOBHSIX pPEaTbHOTO, BHPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEATUBHOE MBIIILICHUE TIPU PEIICHUH KU3HEHHBIX TTPOOIIEeM.

2) 0a30Bble HCCIeA0BaTEIbCKHE TeHCTBUS:

BJIQJICTh HABBIKAMH y4eOHO-UCCIICIOBATEIHLCKON U MPOEKTHOW AESITENbHOCTH, HaBBIKAMU
paspeuieHus mpo0ieM, COCOOHOCTBI0O M TOTOBHOCTBIO K CaMOCTOSTEIBHOMY IOMCKY METOJIOB
pEUIeHUS TPAKTUIECKUX 33a4, TPUMEHEHUIO PAa3IMYHBIX METOJIOB TIO3HAHNUS,

UCTIONIB30BaTh PA3JIMYHbIC BUIBI ACATEIBHOCTH IO TIOJIYYECHHIO HOBOTO 3HAHHS, €ro
WHTEPIIPETAINH, TTPEOOPA30BAHUI0 U MPUMEHEHHIO B y4EOHBIX CHTYAIMSIX, B TOM YHCJE TPU
CO3JIaHUH YUEOHBIX M COIIHATBHBIX IPOCKTOB;

dbopMUpOBaTh HAYYHBIA TUI MBIILICHUS, BIAJACTh HAYYHOW TEPMUHOJIOTHEH, KIIOYSBBIMU
TOHATUSIMH U METOIAMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3a7adyd B OOpa30BaTENbHOW NEATEIHHOCTH W
KU3HEHHBIX CUTYaIUsX;

BBISIBJISITH IPUYMHHO-CIICACTBCHHBIE CBSI3M U aKTyaJM3WpPOBaTh 3a7ady, BBIABUTATh
THIOTe3y €€ pelleHus, HaXOAWTh AapTYMEHTHI JUIsl JO0Ka3aTejlbCTBa CBOMX YTBEPXKJICHU,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS;

aHATM3UPOBATh IOJNIYYCHHBIE B XOJE pEIICHHS 3aJa4yd pPe3yJbTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBHUSX;

JIaBaTh OIIEHKY HOBBIM CHTYAIIUsIM, OIEHUBATh IPUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh IEJICHANIPABIICHHBIN MMOUCK TMEPEHOCa CPEACTB M CIIOCOOOB JICHCTBUS B
po)eCCHOHAIBHYIO CPENY;



yMETh TEpEeHOCUTh 3HAaHMA B I[IO3HABATENBbHYI0 M  IPAKTHUYECKYI0  00JacTu
KU3HEJEATEIbHOCTH;

yYMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00JacTei;

BBIIBUTaTh HOBBIE HJEH, MpeAjiaraTb OpUTHHAJIbHBIE MOJXOAbl U pEUICHHs, CTaBUTH
npoOJIeMbl U 33aJ1auu, TOMyCKAIOIIUE aJbTEePHATUBHBIEC PELICHHUS.

3) pabora ¢ ungopmanmeii:

OpPUEHTHPOBATHCS B PA3UYHBIX MCTOYHHMKAX HH(OpMAIuM (TeKcTe y4eOHOro mocoowms,
HAyYHO-TIOMYJISIPHOM JUTEpaType, OMOJIOTMYECKUX CIIOBApsIX U CIPaBOYHUKAX, KOMIIbIOTEPHBIX
0a3ax naHHBIX, B VIHTepHeTe), aHAIM3UPOBaTh WHGOPMALMIO PA3IMYHBIX BUAOB U (Gopm
MPEJICTaBICHUSI, KPUTUUECKH OLIEHUBATh €€ TOCTOBEPHOCTh M HEIPOTUBOPEUNBOCTD;

dbopMynHupoBaTh 3ampochl M TNPUMEHATh DPA3IUYHBIE METOABI TPU TOMCKE M OTOOpe
Ouosornueckoi HHpOpMaIuK, HeOOXOUMOM JIJIsI BEITIOJIHEHHS YUEOHBIX 3a]1a4;

nproOpeTaTh ONBIT HCIOJIB30BaHUA HH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJOTHH,
COBEpIICHCTBOBAThH KYJIbTYPY aKTUBHOTO MCIOIb30BaHUS PA3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OpMYy NPEACTaBICHUS OHOIOrMYECKON
nHpopmanuu (cxemsl, TpaduKu, JUarpaMMbl, TaOJIUIBI, PUCYHKH H JIPYTOE);

UCIOJIb30BaTh HAYYHBIN S3bIK B KauecTBE CPEACTBa MpH paboTe ¢ OHOIOruyecKon
uH(popMalel: MPUMEHITh XUMUYECKUe, (U3NYeCKue U MaTeMaTH4YeCKHe 3HAKU U CHMBOJIBL,
dbopmynel, abOpeBUATypy, HOMEHKJIATYPY, WCIOIh30BaTh M MPEoOPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIAJCTh HABBIKAMU pACHO3HABaHUS M 3alIUTHl HHGpOpMAIMK, HHYOPMAITMOHHON
0€30I1aCHOCTH JTMYHOCTH.

OBJ1aieHNe YHHBEPCATbHBIMH KOMMYHUKATUBHBIMU /1€ CTBUSIMM:

1) oO1ienue:

OCYILECTBIISATh KOMMYHHMKAIIMKA BO BCEX cepax KM3HM, aKTUBHO y4acTBOBATh B JTHAJIOTE
WIM JUCKYCCUU TIO CYIIECTBY 00CYyX/aeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BHICKA3bIBAThH
CYXJIEHUS OTHOCHUTEJIBHO BBIIIOJHEHUS TMpeaiaraeMoil 3agayd, YYUTHIBATb MHTEPECHl U
COTJIACOBAHHOCTb MO3ULIUN APYTUX YYACTHUKOB JUAJIOTA WIH TUCKYCCHH);

pacro3HaBaTh HeBepOaJbHBIE CpEACTBA OOLICHHS, MOHUMAaTh 3HAYCHHE COIMAIBHBIX
3HAKOB, MPEANOCHIIOK BOZHUKHOBEHUSI KOH(MDIUKTHBIX CUTYallui, yMETh CMSIr4aTh KOH(QIHUKTHI U
BECTH MIEPETOBOPHI;

BJIQJIETh PA3IMYHBIMU croco0aMu OOIIEHHS U B3aUMOJCHCTBUS, MOHUMATh HaMEPEHHUS
JPYTUX JIOACH, IPOSIBIATh YBAXHUTEIHHOE OTHOLICHHWE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMynTupOBaTh CBOM BO3PAXKEHUS;

pa3BEPHYTO U JIOTMYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHUEM SI3BIKOBBIX
CPEICTB.

2) coBMeCTHasl eSITeJIbHOCTh:

MOHMMATh M UCIOJb30BaTh MPEUMYIIECTBA KOMaHAHON U MHIMBUIYaJbHOW pabOThHI MpH
pemeHn OMoI0ruyeckoi mpo0iaeMbl, 000CHOBBIBATh HEOOXOJUMOCTh MPUMEHEHHS TPYIIOBBIX
(dhopM B3aUMOJICHCTBUS MPU PEIICHUH YICOHOW 3a/1a4u;

BBIOMpPATh TEMAaTUKYy M METOJbl COBMECTHBIX JEHCTBHH ¢ yu€TOM OOIIMX HMHTEPECOB U
BO3MOXKHOCTEH KaKJI0T0 YjeHa KOJUIEKTHBA;

OPUHUMATh €I COBMECTHOW JEATENbHOCTH, OPraHU30BHIBATH W KOOPJMHHUPOBATH
JNEUCTBUA 1O €€ TOCTHUKEHMIO: COCTAaBIAThH IUIAaH JEHCTBUHM, pACHPENENSITh POIU C Y4ETOM
MHEHUH yJaCTHUKOB, 00CYKAaTh PE3yJIbTaThl COBMECTHOI paboThI;

OLICHUBATh KaYeCTBO CBOETO BKJIAJa U KaXJOr0 y4aCTHHKA KOMaHJbl B OOIIUN pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeyiaraTb HOBblE MPOEKTHI, OLICHUBATh HJEH C IMO3ULMU HOBU3HBI, OPUTHHAIBHOCTH,
IIPaKTUYECKON 3HAaYUMOCTH;

OCYIIECTBIISITh TO3UTHBHOE CTpPATETHYECKOE IOBEIEHHWE B PA3IUYHBIX CHUTYalUsX,
IPOSIBJIATH TBOPUYECTBO U BOOOPAKEHHE, ObITh HMHUIIMATUBHBIM.



OBJajieHHe YHUBEPCAJIbHBIMHU PeryJIATUBHBIMHU JeHCTBUSIMU:

1) camoopranu3amnus:

UCIIONIb30BaTh OWMOJIOTMUECKWE 3HAHUS IS BBIABICHUS NPOOJIEM M WX pEIICHUS B
YKU3HEHHBIX U Y4eOHBIX CUTYalUAX;

BBIOMpATh Ha OCHOBE OMOJIOTUYECKHUX 3HAHUU 11EJICBBIC M CMBICIIOBBIC YCTAHOBKH B CBOUX
JNEHCTBUSAX M MOCTYIMKaX MO OTHOIIEHHIO K XKMBOW NMPHUPOJAE, CBOEMY 3J0POBBIO U 3/I0POBBIO
OKPY>KaIOIIHUX;

CaMOCTOSITENIbHO OCYILECTBIISATh MMO3HABATEIbHYIO NIE€ATEIbHOCTh, BBIABISATH MPOOJIEMBI,
CTaBUTh U (OPMYyIUPOBATH COOCTBEHHBIE 3aJauyd B O0Opa30BaTENbHON JACSITETHLHOCTH U
YKU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHHs MPOOJIEMbI ¢ YIETOM UMEIOIIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIITOYTCHHIA;

JaBaTh OLIEHKY HOBBIM CUTYAaIIUsIM;

pacmupsATh paMKH Y4eOHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEIIOYTEHHIH;

JienaTh OCO3HAHHBIN BBIOODP, apryMEHTHPOBATh €0, OpaTh OTBETCTBEHHOCThH 32 PEILICHHE;

OLICHUBATh MPUOOPETEHHBIN OTBIT;

CrocoOCTBOBaTH (POPMUPOBAHHIO U MIPOSIBICHUIO IIMPOKON IPYAUIIUN B Pa3HBIX 00JIACTSIX
3HAHWH, TOCTOSTHHO TOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHB.

2) caMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CHUTYyallUSIM, BHOCUTb KOPPEKTHUBHI B JESATEIILHOCTb, OILICHUBAThH
COOTBETCTBUE PE3YNIbTATOB LENSIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCuu Kak OCO3HAHUS COBEPIIAEMbIX ACHCTBHIA
¥ MBICITUTENIBHBIX TPOIIECCOB, UX PE3YIbTATOB U OCHOBAHHI, UCIIONIH30BATh MPUEMBI pedIeKCUr
JUTSL OLICHKU CUTYaIluH, BBIOOpA BEPHOTO PELICHHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO MIPUHUMATD PEIICHUS 110 UX CHUKEHUIO;

IMPUHUMATh MOTHBBI U apTYMEHTHI JPYTUX IPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;

3) npuHsATHE ce0s M APYTUX:

MPUHUMATD ce0sl, MOHNUMasi CBOM HEJOCTATKU U JIOCTOMHCTBA;

MPUHUMATh MOTUBBI U apryMEHTHI IPYTUX MPU aHATU3€E PE3YIbTATOB JACSITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKU;

pa3BUBaTh CIIOCOOHOCTh MOHUMATh MUP € TIO3ULIUH IPYTOTO YeIOBEKa.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenmetHbie pe3ynbrarel ocBoeHHs mporpammbl COO no Ouonoruu Ha 0a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue aias ydeOHoro npeamera «buosorusy HayuyHble 3HAHUS, YMEHUS U
crocoObl JeMCTBUH 1O OCBOCHHIO, MHTEPIIPETAlMM U IpeoOpa3OBaHUIO 3HAHUM, BHJIBI
NESITEIbHOCTH TI0 MOJIyYEHHIO HOBOTO 3HAHUS U NMPUMEHEHHUIO 3HAHUI B pasiMYHbIX Y4eOHBIX
CUTyallUsX, a TaKKe B pEAIbHBIX >KU3HEHHBIX CUTYaIUsX, CBS3aHHBIX C Ouosorumeir. B
IporpaMMe IpeAMETHBIE Pe3yJIbTaThl IPEACTaBIEHbI 110 roJaM 00y4eHHs..

[IpenmetHbie pe3ynbTaThl OcBOeHHs y4deOHoro mnpenmera «buonorus» 6 10 knacce
JIOJKHBI OTPakaTh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M pPOJIU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHUHBI MHpa U
HAYYHOTO MHUPOBO33PEHHUS, O BKJIA/I€ POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOIOTOB B pa3BUTHE
6uosornu, GyHKIMOHAIBHOM IPaMOTHOCTH YeJIOBEKa JUIsl PELCHUS] AKU3HEHHBIX 3a71a4;

YMEHHUE pacKphIBaTh COJEpKaHHE OMOJIOrMYECKHX TEPMHUHOB U MOHITHUN: )KU3Hb, KIIETKA,
opraHu3M, Merabomm3M (0OMEH BEMIECTB W  NPEBpAIlCHHE JSHEPTHH), TOMEOCTa3
(camoperynsusi), ypOBHEBas  OpraHU3alMsl  JKUBBIX  CHUCTEM, CAaMOBOCIIPOM3BEICHUE
(penpoyKuust), HaCIEACTBEHHOCTh, I3MEHUUBOCTh, POCT U Pa3BUTHE;



yMEHUE Wu3jaraTb OWOJIOTHUECKUE TEeOopuu (KJIeTOYHas, XPOMOCOMHAs, MyTallMOHHAs,
[EHTpaJIbHAs JIOTMa MOJIEKYJIsipHOM Owosorun), 3axkoHel (I'. Mennens, T. Moprana, H. U.
Baguiosa) u yueHus (0 eHTpax MHOT00Opa3us M MPOUCXOXKICHNUS KyIbTypHBIX pactenuii H. U.
Bagunosa), onpeaensTh rpaHUIBl KX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

yYMEHHUE BIaJleTh METOJaMHM HAY4YHOTO MO3HAHUS B OMOJOTWHU: HAOJIOJCHUE M OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUN, OpraHu3anus ¢ MpOBeAeHHE OHOJIOTHYECKOrO
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISIBICHUE 3aBUCHMOCTH MEXIY MCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJNYyYEHHBIX PpEe3ylbTaTOB, HCIOIb30BAHHBIX HAYyUHBIX MOHSITHIA,
TEOPH U 3aKOHOB, YMEHHE J€IaTh BHIBOJIbI HA OCHOBAHHUH MOJYYCHHBIX PE3YJIbTATOB;

YMEHHE BBIICIATh CYHIECTBEHHBIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPHOT U SYKApHUOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOCHHOCTH TPOLIECCOB: 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 OMOJIOTHYECKUX IMPOLECCOB U
SIBJICHUH, 17151 IPUHATUS MPAKTUUYECKUX PELICHUI B TOBCETHEBHOM JKU3HHU C LENIbI0 00ecrieueHus
0€30IIaCHOCTH CBOETO 3[0POBbS W 3J0POBBS OKPYXAIOIIUX JIIOAEH, COOIMIOACHUS HOPM
rPaMOTHOTO TOBEACHHS B OKpYXKarolled MNPUPOAHONH cpele, MOHMMaHHE HeO0OXOIUMOCTH
UCTIOJIb30BAaHUS JIOCTHKCHUH COBPEMEHHOW OHMONOTHH M OMOTEXHOJIOTUH JJIsl pallOHAJILHOTO
MPUPOIONOIB30BAHUS;

YMEHHUE peliaTh »3JIeMEHTapHbleé TEeHETHYEeCKHe 3aJauyd Ha MOHO- M JUTHOpHIHOE
CKpEeIlMBaHUE, CIETUIEHHOE HACJIEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPHUIHOTO CKPEIIUBAHUS
JUIS IpeJICKa3aHMsI HAacJIeZ0BaHUs IPU3HAKOB Y OPTaHU3MOB;

YMEHHE BBINIOJIHATH JIAOOpaTOpHbIE U MpPaKTHYECKHE padoThl, cOON0IaTh MpaBHia MPHU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBAaHHEM;

YMEHHE KPUTHUYECKH OLICHMBAThb W MHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJIepKaHUs, BKIIOYAIOUIYIO IICEBAOHAYYHbIE 3HAHMA W3 Pa3IMYHBIX HMCTOYHHMKOB (CpeACTBa
MaccoBOM HMH(OpMalKMK, HayYHO-TIONYJISPHbIE MaTepHUalibl), ITUHUECKUE ACTIEKThl COBPEMEHHBIX
UCCIICIOBaHM B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTHH;

YyMEHHE CO3/1aBaTh COOCTBEHHBIE THCHbMEHHBIE W YCTHBIE COOOIIeHUs, 00001mas
Ouonornyeckyro HMHGOpPMALMIO 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 W pPOJNU OMOJOTHMH B CHCTEME HAayYHOTO 3HAHUS
€CTECTBEHHbIX HayK, B (DOPMHpPOBAaHMU COBPEMEHHON €CTECTBEHHO-HAyYHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/Ie POCCUHCKUX U 3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE
Ouosoruu, PyHKIHOHAIBHON rPaMOTHOCTH YeJIOBEKa JJIsl PeLICHUS )KU3HEHHbIX 3a/1a4;

YMEHHUE PaCKpbIBaTh CO/Iep)KaHUEe OMOJIOTHUECKUX TEPMUHOB U MOHATUI: BU]I, TIOMYJISIIHS,
reHoOH, SBOJIONHMS, JABWXKYHME CUIbl  ((PakTopbl) DBONIOIWH, MPUCITOCOOICHHOCTH
OpPraHu3MOB, BHUJI000pa30BaHHE, OSKOJIOTUYECKHE (PAKTOPBI, DKOCHUCTEMA, MPOAYLECHTHI,
KOHCYMEHTBI, PEIyLICHTHI, LIeTIH MUTaHMs, SKOJOrHYecKas nupamuaa, ouoreoreHos, ouocdepa;

yMEHUE W3/Iarath Ouonorndeckue Teopuu (dBomonMoHHas Teopus Y. lapBuHa,
CHUHTETHYECKasl TeOpHs SBOJIIOLMH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiiieBoro cxonacrsa K. M.
bapa, uepenoBanus ri1aBHbIX HampaBieHMM M myted sBomouun A. H. CeseproBa, ydeHus o
6uoctepe B. U. Bepnanckoro), onpeaensiTe TpaHUIbI UX TPUMEHHUMOCTH K )KMBBIM CUCTEMAaM;

yYMEHHUE BIaJeTh METOJaMHM HAY4YHOTO MO3HAHUS B OMOJIOTWMHU: HAOJIOJCHUE M OIMCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHUM, OpraHu3alus M MpOBeAeHHE OHOJIOTHYECKOro
HKCIIEPUMEHTA, BBIJBI)KEHUE THUIOTE3bl, BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIETyeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE MOJMYyYEHHBIX PEe3ylbTaTOB, MCIOIb30BAHHBIX HAYUHBIX MOHSITHIA,
TEOPH U 3aKOHOB, YMEHHE J€IaTh BHIBOJIbI HA OCHOBAHHUH MTOJYYEHHBIX PE3YJIbTATOB;



YMEHHE BBIICTIAThH CYIIECTBEHHBIC MIPU3HAKUA CTPOCHHSI OMOJIOTUYECKIX O0BEKTOB: BUJIOB,
MOMYJSIIMM, TPOAYLEHTOB, KOHCYMEHTOB, pEAYLEHTOB, OHOTr€OIEHO30B U HSKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHUYMBOCTH, €CTECTBEHHOIO  0TOOpa,
BHUJ1000pa30BaHMs, PUCTIOCOOJICHHOCTH OPTaHU3MOB, JEHCTBUS IKOJOTHYECKUX (HAaKTOpOB HaA
OpPTaHU3MBI, TIEPEHOCA BEIIECTB U MOTOKA YHEPTUH B IKOCHCTEMaX, aHTPONOTEHHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEUIECTB U OMOT€OXMMHYECKHX IMKJIOB B
ouocdepe;

YMEHHE MPUMEHSATH MOJTY4YCHHbIE 3HAHUS AJIsl 0OBbACHEHUS OMOJIOTHUYECKUX MPOIIECCOB U
SIBIICHUU, JJIs1 TPUHSITHS MPAKTUYSCKUX PEIICHUN B TTOBCETHEBHOM KU3HU C LIETbI0 00eCIIeUCHHUS
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYKAIOIIUX JIIOJIEH, COOJIIOIEHUS HOPM
IPaMOTHOTO TIOBEACHHSI B OKpPYXKAIOMIeW NPUPOAHOW cpele, MOHMMaHHE HEe0OXOIUMOCTH
MCIIOJIb30BaHUs JOCTUKEHUI COBpPEMEHHOM Oouonoruu JUTSE palMoHaIbLHOTO
MPUPOIONOIB30BAHUS;

YMEHHE pellaTh 3JeMEHTAapHble OMOJIOTUYECKHE 3aaud, COCTaBISATh CXEMbI IepeHoca
BEIIECTB U YHEPTUU B IKOCHUCTEMaX (I[ETH MUTaHUs);

YMEHHE BBINIOJIHATH JIAOOpaTOpHbIE U IMpaKTHYECKHe padoThl, cOO0IaTh MpaBHia MPHU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000PYIOBaHHEM;

YMEHHE KPUTHUYECKH OILICHMBAThb W MHTEPHPETUPOBATH HHPOPMAINIO OHOJIOTHYECKOTO
COJIepKaHMsl, BKIIIOYAIONIYIO TICEBJOHAYYHBIC 3HAHUS U3 PA3IUYHBIX HMCTOYHUKOB (CpelncTBa
MaccoBOi WH(OpMaINMK, HAYYHO-TIOMYJSPHBIE MaTEpHaNIbl), pacCMaTpUBaTh TJIOOATBHBIC
HKOJIOTHYECKUE MPOOIEMbI COBPEMEHHOCTH, (DOPMUPOBATH MO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3UIHIO;

YMEHHE CO3/1aBaThb COOCTBCHHBIC IHMCHMEHHBIE M YCTHBIE cOOOIIeHus, 0000IIas
OMOJOTHYECKYI0 HMH(POpPMAIMI0O M3 HECKOJbKUX HCTOYHHKOB, TIPAaMOTHO HCIIOJIb30BaTh
NOHATUIHBIN armapaTt OMOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KouaunyecTBo 4acoB DJIeKTPOHHbIE
HanmeHoBaHme a3/eJ10B H TeM H@poBbIe
Ne ni/m — pasi Beero Kontpoabnbie  IIpakTnueckue E,I(l; p?:;) OBAT e‘])IbeI e
padoTbI padoThI pecypebi
bubnuorexa OK
! buogorus kax nayka 2 0.5 https://m.edsoo.ru/7f4 1151292
2 JKuBble CUCTEMBI I X OpraHu3alus 1 Bubmiorexa HOK
https://m.edsoo.ru/7t41c292
3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 bubmorexa LOK
https://m.edsoo.ru/7f41¢292
4 JKuzHenesaTeabHOCTh KIETKU 6 Egggzl/d/(rﬁ.ee?soo.ru 174 1152091;
5 PasMHOXEHUE U MHIMBUAYAIbHOE PA3BUTHE 5 1 bubnuoteka [HOK
OpraHU3MOB https://m.edsoo.ru/7t41c292
6 HacnencTBeHHOCTE u N3MEHYNBOCTD ] 15 Bbubanoreka HOK
OpPTaHU3MOB https://m.edsoo.ru/7f41¢292
7 Ceneknus OpraHu3MOB. OcHOBBI 3 bubnmoreka HOK
OMOTEXHOJIOTUHU https://m.edsoo.ru/7t41c292
8 PezepBHOe Bpemst 1 bubmorexa HOK
https://m.edsoo.ru/7f41¢292
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34 0 4



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

11 KJIACC

KoanuectBo yacoB JIeKTPOHHbIE
. HaumeHoBaHue pa3iejioB HW TeM (undposbie)
Ne n/m HpOrPAMMEL Beero KOﬁHTpOJIbele I'IpﬁaKaneCKne 06PA30BATETLHBIE
padoTsI padoThI pecypesI
1 DBOJIIOIIMOHHAS] OMOIOTHUS 9 1 Eggsl/d/(;:ee?soo /74 chI(glfl
) Bo3HuKHOBEHUE W pa3BUTHE KU3HH Ha 9 0.5 bubnuorexa [HOK
3emiie ' https://m.edsoo.ru/7f41cc74
bubnuoreka LHOK
3 Opranu3Mbl M OKpyXarolIas cpesa > ! https://m.edsoo.ru/7t41cc74
4 Coo0111ecTBa ¥ HKOJIOTHYECKUE CHCTEMBI 9 bubamorexa HOK
https://m.edsoo.ru/7f41cc74
5 PesepBHOE Bpems 2 bubmorexa LIOK
p P https://m.edsoo.ru/7f41cc74
OBILEE KOJIMYECTBO YACOB o 34 0 25

I[TPOIT'PAMME



https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBo yacoB DJIeKTPOHHBbIe HU(pPOBLIE
Ne n/m Tema ypoka Beero Konrpoabnsie IIpakruueckue  00pazoBaresibHbIe
padoTsI padoThbI pecypcebl
bubnmoreka LHOK
1 buonorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
Metonpl  MO3HAHUS  KUBOW  TPUPOJIBI.
) [IpakTnueckas pabota Ne 1 1 05 bubnuoteka [HOK
«Mcnonp30BaHue pa3IMUHBIX METOJOB MPH https://m.edsoo.ru/863e6122
M3YYCHHH OUOJIOTUYECKUX OOBEKTOB)»
3 buonornueckue cucremsbl, TPOLECCHl U UX | bubnuoreka HOK
H3y4deHne https://m.edsoo.ru/863e6564
4 XHUMHUYECKHUM cocTaB KJeTku. Boma u 1 bubnuoreka HOK
MUHEpaIbHBIC COJTU https://m.edsoo.ru/863e674¢
5 benku. CocTaB u cTpoeHne OEIKOB 1 Egg:ﬁ;;iﬁoo‘m 2 636161‘?71;
DepMeHTHI — Ouonornyeckue
6 synemc, satammaoncor acrmanoors | 03 ubmorera LOK
' https://m.edsoo.ru/863e6b72
dbepMeHTOB (Ha mpUMeEpe aMujasbl WIH
KaTaJiasbl)»
bubnmoreka OK
/ Yrnesoppl. JIumn s ! https://m.edsoo.ru/ 8636161870
bubnnoreka OK
8 Hyxniennosgie wuesoret. ATO ! https://m.edsoo.ru/ 863eIéId50
9 HUctopuss m MeToapl H3Yy4YEHUs KIETKH. 1 bubnuorexa HOK
Knerounas Teopus https://m.edsoo.ru/863e6e88
10 Kierka kak 1enoctHas *uBas cucrema 1
11 CrpoeHne  2YKapMOTHYECKOM  KIIETKH. 1 0.5 bubnmoteka [HOK



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88

Jlaboparopnast pabora Ne 2 «M3yuenue
CTPOCHUSI KJIETOK pPACTEHUM, >KUBOTHBIX,
rpu00OB U OaKTepuidl 1MOJ MUKPOCKOIIOM Ha

https://m.edso0.ru/863e61f0
https://m.edsoo.ru/863¢e716¢

TOTOBBIX MUKpOIpenapaTax u ux
OTHCaHUE»
bubnmoreka LHOK
12 OOMEH BEIEeCTB WX META00IN3M https://m.edsoo.ru/863e766¢
Bbubnuoreka LHOK
13 PorocuuTes. Xemocuutes https://m.edsoo.ru/863e7¢98
. bubnuorexa LHOK
14 Juepremiieckuii oOmen https://m.edsoo.ru/863e7aae
KuszHeHHbli MK kieTku.  JleneHue
5 | e e Tatepopenepaers . B 110K
A ’ https://m.edsoo.ru/863e7dc4
KOpeIka JayKa Ha TOTOBBIX
MUKpOTIperaparax»
16 buocunte3 Oenka. Peakumst maTpudHOTO bubanoreka LHOK
CHUHTE3a https://m.edsoo.ru/863e796e
Bbubnuoreka LHOK
17 Tpancas — Gnocnntes Genka https://m.edsoo.ru/863e796e
18 HexkneTounsie (hopMbI )KU3HH — BHPYCHI bubmorexa HOK
https://m.edsoo.ru/863e7540
bubnuoreka HOK
19 ®opMBI pa3MHOKEHHST OPTaHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubnuorexa HOK
20 Meiios https://m.edsoo.ru/863e7f4a
OOpazoBaHue U pa3BUTHUE MOJIOBBIX KIETOK.
71 OmnonorBopenue. JlabopatopHas paboTa 0.5 bubnuorexa [HOK
Ne 4 «M3yueHne cTpOSHHS MOJIOBBIX KIETOK ' https://m.edsoo.ru/863e81b6
Ha TOTOBBIX MHKPOIIPEIIapaTax
22 NuauBuyanbHOE pa3BUTHE OPTraHU3MOB bubnuorexa [HOK



https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

https://m.edso00.ru/863e8436

73 ['eneTnka — Hayka O HACJIEICTBEHHOCTH U Bbubanoreka HOK
W3MEHUYUBOCTH https://m.edsoo.ru/863e8612

4 3aKOHOMEPHOCTHU HacJe0BaHUs bubnmoreka HOK
MIPU3HAKOB. MOHOTHOPUTHOE CKPEIIMBAHNE https://m.edsoo.ru/863e8878
JurudpumHnoe CKpelIUBaHHE. 3akoH bubanoreka LHOK

25
HE3aBUCHMOI'0 HACJIEIOBAHUS IPU3HAKOB https://m.edsoo.ru/863e89a4
CuerieHHOE HAcJeIOBaHUE IPU3HAKOB.

o
o | Leopsmpnes e o 5 e . B 110K
’ https://m.edsoo.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUS Y JPO30(HITHI
Ha TOTOBBIX MUKPOIIPETIapaTax»

27 I'eneruxa mona. HacnenoBanue npusHakos, Bbubanoreka HOK
CIICTVICHHBIX C ITOJIOM https://m.edsoo.ru/863e8c60
M3MeHYnBOCTb. Henacnencrsennas
M3MeHIMBOCTh. JlabopaTopHas padota Ne 6.

o N3yuenne MO (PHUKAITMOHHON 0.5 bubnuoteka [HOK
W3MEHYUBOCTH, MTOCTPOCHHUE ’ https://m.edsoo.ru/863e8efe
BapHAIIIOHHOTO psla W BapHAIlHOHHOW
KPUBOI
Hacnencreennas U3MEHYUBOCTb.

Jlaboparopnass pabGora Ne 7. «Anamus bubnmoreka [HOK

29 . 0.5
MyTaluidi 'y  Apo30ouiibl  Ha  TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIpernaparax»

30 I'enernka yenoBeka bubamorexa HOK

https://m.edsoo.ru/863e8d78
PesepBubIii  ypok. OO000mIeHHE IO TeMe

31 «HacineAacTBEHHOCT M U3MEHUYMBOCTh
OpPraHU3MOBY

32 Cenekius Kak HayKa U IpoLecc bubmoreia LOK

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

33 MeTtonanl u TOCTHKEHUS CeJIEKIINU Bbubanoreka LHOK



https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214

pacTeHU 1 KUBOTHBIX https://m.edsoo.ru/863e9214
34 buoTexHonorus kak orpacib NpoOU3BOACTBA 1 bubamorexa HOK
https://m.edsoo.1u/863e¢9336
OBIIEE KOJIMYECTBO YACOB I10 [IPOTPAMME = 34 0 4
11 KJIACC
KouunyecTBO 4acoB DeKTPOHHBbIe HU(pPOBHIE
Ne i/ Tema ypoka Beero Kontpoabnbie  IlpakTuueckue = 00pasoBaTejbHbIe
padoThI padoTsI pecypchl
1 DBOJIIOIUS U METOJIbI €€ U3YUYECHUS 1 bubmnorexa HOK
https://m.edsoo.ru/863ea20e
) Hcropust pa3BuUTHA TIPEACTABICHHH 00 1 bubnuoteka [HOK
IBOJTIOIHH https://m.edsoo0.1u/863e¢9570
bubnunoreka 1HOK
3 MukpodBosrorHs ! https://m.edsoo.ru/863e9cle
[Tomynsiuust Kak »>JieMEHTapHas €AMHUIIA
4 BuAa U sBomouuu. JlaboparopHas pabota 1 0.5 bubnuotexa LHOK
No 1 «CpaBHeHHE BUIOB o ’ https://m.eds00.ru/863e99¢c6
MOP(HOIOTHUECKOMY KPUTEPHIO)
5 JBuxymiue CHJIBI (3memeHTapHBIC 1 bubnuotexa HOK
(haKTOpBI) IBOITIOLIUN https://m.edsoo.ru/863e9da4
. bubnuoreka HOK
6 EctecTBennslit 0T60p U ero (hopMsl 1 https://m.edsoo.ru/863e9ed0
PesynbTarst SBOIIOIHU:
IpUCIIOCOOICHHOCTD OpPTraHU3MOB u
7 BusooOpazoBanue. JlabopaTopHas pabora 1 0.5 bubnuoteka [HOK
Ne 2 «Onmcanune npuUCHIOCOOIEHHOCTH ' https://m.edsoo.ru/863e9fde
opranusmMa 4 €€  OTHOCHUTEIHHOIO
XapakTepa
8 HamnpasneHnus 1 mytu Makpo3BOJIFOLUU 1 bubmmorexa LOK
https://m.edsoo.ru/863e9cle
9 HeobpaTtumocTs 3BOMIONNN 1



https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0
https://m.edsoo.ru/863e9fde
https://m.edsoo.ru/863e9c1e

Uctopus xu3Hu Ha 3emiie U METOIbI €€

10
U3YYCHUS
1 I'mnore3bl  NPOUCXOXKIACHUS KU3HH Ha bubnuotexa HOK
3emie https://m.edsoo.ru/863eaSabd
12 Pa3zBuTne xu3Hu Ha 3emiie MO 3paM U bubnuoteka [HOK
nepuoiam https://m.edsoo.ru/863eabbe
OcHOBHBIE 3TaIlbI ABOJTIOIIAH
pacTUTENBHOTO U KUBOTHOTO  MHpa. Eu6moreka ITOK
13 [Ipaktuueckass pabora Ne 1 <<HSY?GHHG 0.5 https://m.edsoo.ru/863easbe
UCKOMAeMbIX  OCTaTKOB  pacTeHUil
YKUBOTHBIX B KOJUICKITHSIX)
14 CoBpeMeHHasi  cuCTeMa OPraHU4YeCcKOro bubnmoreka HOK
MHUpa https://m.edsoo.ru/863ea48e
15 DBOJIOIKS YeTIOBEKA (AaHTPOIIOTECHE3) bubmotexa HOK
https://m.edsoo.ru/863eac2c
16 JBmxyime CHJIBI (dbakTopsI) bubnuoteka [HOK
aHTPOIIOTEHE3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaIMH 3BOJIIOIIMH YETIOBEKA
18 UYenoseuecknue  pacbl U IPUPOIHBIC bubnuotexa HOK
aJanTaniy 4eI0BeKa https://m.edsoo.ru/863eaca2
PesepBubrit  ypok. OO600mmeHue mo Teme
19 «BO3HMKHOBEHHE U pPa3BUTHE >KU3HU Ha
3emuie»
20 OKoJorus Kak HayKa
11 Cpenpl  oOWUTaHUS U  SKOJIOTHYECKHE bubnmoreka HOK
(bakTopsI https://m.edsoo.ru/863eafec
Aobuotndeckue ¢aktopel. JlabopartopHas
pabdora Ne 3.  «Mopdonornueckue
2 OCOOEHHOCTH pAaCTEHHWW M3 Pa3HbIX MECT 0.5 bubnuoteka [HOK

obOutanusy». Jlabopatopuas pabota Ne 4.
«BnusHEe cBeTa Ha POCT M pa3BUTHE
YEPEHKOB KOJIEyCa»

https://m.edsoo.ru/863ebl0e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

bubmmoreka I[HOK

23 bromieckue axTopsr ! https://m.edsoo.ru/863eb348
DKOJIOTUYECKUE XapaKTePUCTUKU
24 nonyisuun. [Ipaktudeckass pabora Ne 2 1 0.5
«IToACY€T IUIOTHOCTH TONYJSINUMKA Pa3HBIX
BHJIOB PACTEHUI
25 Coo01iecTBa OpraHu3MOB — OHOIEHO3 1 Eggsﬁ?/ﬁ.e;lzoo.ru R 636%4(»)61;
26 DKOJIOTHYECKUE CUCTEMBI (IKOCHCTEMBI) 1 Eggi?/(;géeliiasoo.ru R 63611314061:
2 Sxoronmeckie. - mpais. - Crotiersa | buGorera LOK
https://m.edsoo.ru/863eb5fa
skocucteM. Cykieccust
28 [Ipupoanble 3KOCHCTEMBI 1
29 AHTpPOIIOT€HHBIE SKOCUCTEMBI 1
30 buocpepa — rnobanmpHas 3KoOcHCcTEMA 1 bubnuotexa HOK
3emiu https://m.edsoo.ru/863ebbSe
31 3aKOHOMEPHOCTH CYIIECTBOBAHUSA 1 bubnuoteka [HOK
ounochepsl https://m.edsoo.ru/863ebd16
32 YenoeyecTBo B Ouochepe 3emin 1
33 CocylecTBOBaHNE MIPUPObI u 1 bubnuoteka [HOK
YeloBEYeCTBA https://m.edsoo.ru/863ebale
34 PeszepBublit  ypok. OOoOmieHue  TeMbl 1
«Coo00111ecTBa ¥ SKOJIOTUYECKHE CUCTEMBD»
OBIIEE KOJIMYECTBO HACOB I10 [TPOTPAMME = 34 2.5



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METONYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI1 YHEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbl H PECYPCbl CETH
NHTEPHET
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