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HOACHUTEJBHASA 3AIINCKA

[Tpn pa3paboTke mporpamMmbl MO OHOJIOTMM TEOPETHYECKYHO OCHOBY JUIS
OMPEACTIEHUST MOAX0A0B K (POPMUPOBAHUIO COJIECP)KAHUSL YUEOHOIO MpeaMeTa
«buonorus» cocraBunM: KOHUENTyalbHble Tnosoxkenus OI'OC  COO o
B3aMMOOOYCIIOBJICHHOCTH  LEJICH, COACPXaHMs, PE3yJbTaroB OOy4YECHHS W
TpeOOBaHMI K YPOBHIO MOATOTOBKH BBIMY CKHUKOB, MOJIOKEHUS 00 00IIUX 1ENSAX U
NPUHLMAINAX, XaPaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHAE CHUCTEMBI CPEIAHETO
oOmero oOpazoBanusi B Poccuiickoit deaecpaumu, a TaKke MNOJOXKECHHUS O
cnenudrke OMOIOTUK, €€ 3HAYCHUH B TMIO3HAHUM YKUBOI MPUPOIbI U 0OECIICUEHUH
CYILIECTBOBAHMS 4EJOBEUECKOro 0o0mecTBa. COrmacHO Ha3BaHHBIM IOJIOKCHHSIM,
OMpPEAETIEHBI OCHOBHBIE (PYHKIIMM MPOTPaMMBI IO OMOJIOTHUH U €€ CTPYKTYpa.

[TporpaMmMa 1o OwonOorMM MAAET NPEACTABICHHE O LEnsaX, 00 oOmei
cTparerud OOy4Y€HMs, BOCHUTAHHMS M PA3BUTHS OOYyYAKOIIMXCS CPENCTBAMHU
yueOHOro mnpeamera «buonorusy, onpeaenser o0A3aTeNbHOEC MPEAMETHOE
COJIEP)KAHUE, €ro CTPYKTYPY, PACIpPEAcNCHUE N0 pa3ienaMm ¢ Temaw,
PEKOMEHIyEMYIO MOCIEA0BATEIBHOCTh M3YUYECHHS YUEOHOr0 Marepraia ¢ y4éToMm
MEXNPEAMETHBIX W BHYTPHUIIPEAMETHBIX CBSI3C¢H, JIOTUKHA 00Pa30BATEIBHOTO
MPoIIECcCa, BO3PACTHBIX 0COOCHHOCTENH 00yYarOIINXCs.

B nmporpamme mo OHONOrMM TakKKe YUMTHIBAKOTCS TPeOOBaHHS K
NJIAHUPYEMBIM  JIMYHOCTHBIM, METANPEAMETHBIM M NPEAMETHBIM Pe3yJIbTaTam
oOydyeHHsi B (OPMUPOBAHMM OCHOBHBIX BHJOB  y4e€OHO-MO3HABATEILHOM
JESATENBHOCTHA/YUEOHBIX JEHCTBUI OOYyYAIOIIMXCS MO OCBOEHUIO COACPKAHHS
OMOJIOrMYECKOro 00pa30BaHMsI.

B nporpamme no 6uonorun (10-11 kimaccel, 0a30Bblii YPOBEHb) pealn30BaH
NPUHLKAI TPEEMCTBEHHOCTH B HM3YUYCHMHM OWMOJIOrMM, Ojarofgaps 4eMy B HeEW
NPOCMATPUBACTCA  HAMPABICHHOCTh HA PA3BUTUE 3HAHWH, CBS3aHHBIX C
(OPMUPOBAHMEM  ECTECTBEHHO-HAYYHOIO  MHPOBO33PEHHS,  LEHHOCTHBIX
OPUEHTALMIA JIMYHOCTH, 3KOJOTUYECKOTO MBILIJIEHHS], TPEACTABICHHANA O 3I0POBOM
oOpaze HW3HU U OCpPEKHBIM OTHOLICHHEM K OKPY)KAIOIIECH MPUPOAHON Cpele.
[ToaTomMy Hapsimy ¢ M3ydeHHMEM OOMIEOMONIONMYECKAX TEOPUM, a TaKKE 3HAHWH O
CTPOEHHH KMBBIX CHCTEM PA3HOI'O PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAKOIIUX B
HUX TPOLECCOB B MPOrpamMMe Mo OMOJOTUH YACTEHO BHUMAHUE WCIOJIb30BAHUIO
NOJIYYECHHBIX 3HAHWI B MOBCEIHEBHOM SKM3HU [UIsl PELICHUS MPUKJIAAHbIX 3a]a4, B
TOM 4YHCIE. TPO(PUIAKTUKHA HACIEACTBEHHBIX 3a00JCBaHMI 4YEIOBEKA, MEIHMKO-
TEeHETHYECKOTO KOHCYJIbTUPOBAHUS, 000CHOBaHUS 3KOJIOTHYECKH
LEIECO00Pa3HOr0 MOBEACHUS B OKPYXKAKOWIECH MNPUPOJHONH cpele, aHanmsa
BIIUSIHUSL XO3AHCTBEHHOM NEATENIBHOCTH YEJIOBEKA HA COCTOSIHUE MPUPOAHBIX U
MCKYCCTBEHHBIX JKOCHCTEM. Y CUIICHUE BHUMAHUS K TPUKJIAJHONW HAIPABICHHOCTH
y4eOHOro npeamera «bHOa0rus» MPOJAUKTOBAHO HEOOXOJIMMOCTBIO 00ECTEUEHUS



YCJIOBUIA JAJIsl PEIIECHUS OJHOM M3 aKTyaJIbHbIX 33124 MIKOJIBHOTO OHOJIOTMYECKOT0
oOpasoBaHMsl, KOTOpas mpexamosaract (HopMHpOBaHHE y  OOy4arOLIMXCs
CMOCOOHOCTH QIaNTUPOBATLCS K M3MEHEHHUSM JUHAMWUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOTO MHPA.

buonorus Ha ypoBHE cpeaHero oOmiero oOpa3OBaHUsS 3aHUMACT Ba’KHOE
Mecto. OHa obOecnieunBaeT (POpMUPOBAHHE Yy OOYYAKOIMIUXCS MPEACTABACHUN O
HAY4YHOH KapTUHE MHpa, paclIApseT U 0000IAeT 3HAHUS O KUBOU MpUpoAc, €€
OTJIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOW OpraHW3allli U 3BOJIIOLMHU, CO3AAET
yCIOBMsI  JUIs: TIO3HAHWS  3aKOHOB  JKMBOM  MpUpOIbl,  (OPMHUPOBAHUS
(YHKIIMOHAJIBHOH TPaMOTHOCTH, HABBIKOB 3I0pOBOro W 0Oe30macHoro ooOpasa
YKU3HU, IKOJIOTHUECKOTO MBILIEHUS, IEHHOCTHOTO OTHOILEHUSI K KUBOM MPUPOJE
Y YEJIOBEKY.

Bonblioe 3HaYeHUE OMOJIOTHS UMEET TAKXKE JIJIsl PELICHUS] BOCIUTATEIbHBIX U
pa3BHBAKOIIMX  3a7a4  CPEAHEro  oO0mero  oO0pa3oBaHUs,  COLMATIU3ALMH
oOyuaromuxcs. M3yuenne Guonorum odecneunBaeT yciaoBus A (OPMUPOBAHUS
UHTEJUIEKTYQJIbHBIX, KOMMYHUKALIMOHHBIX ¥  MH(POPMALMOHHBIX  HABBIKOB,
ACTETUYECKON KYJbTYpPbl, CHOCOOCTBYET MHTErpalii OMOJOTMUYECKUX 3HaHUH ¢
NPECTABICHUSIMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKH, XUMUU
u reorpaduu. Ha3BaHHbIE MONOKEHUS O TMPEAHA3HAYCHUM YYEOHOTO MpeaMeTa
«buonorus» cocTaBWIM OCHOBY JJsi ONpPEACNCHHS MOAXOAOB K OTOOpY H
CTPYKTYPUPOBAHUIO €r0 COACPIKAaHUS, TMPEACTABICHHOTO B MPOrpaMMme IO
OHMOJIOTHH.

Ot0op conepkaHus ydeOHoro npeamera «buonorus» Ha 0a30BOM YPOBHE
OCYIIECTBIEH € TMO3ULMI KyJIbTYpPOCOOOPAa3HOIO MOAXOAA, B COOTBETCTBHU C
KOTOPbIM 0Oy4arolecs AOJDKHBI OCBOUTH 3HAHWUS M YMEHUS, 3HAYUMBIC IS
(dopMmupoBaHus OOWIEH KYJbTYPbl, ONPEACISIONIME aJCKBATHOE TMOBEJACHUE
YEJIOBEKA B OKPYXKAIOIIEH MPUPOTHON cpefie, BOCTPEOOBAHHBIC B MOBCEIHECBHOM
KU3HU M MPAKTUUYECKON aeaTenbHOCTH. Oco00€ MECTO B ATOM CUCTEME 3HAHMIA
3aHUMAIOT AJIEMEHTHI COJIEPKaHMsI, KOTOPBIE CIYKaT OCHOBOH AJii POPMUPOBAHUS
MIPEICTABIICHAT O COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHHE MHpa U
LHEHHOCTHBIX  OPUEHTALMAX  JIMYHOCTH,  CIOCOOCTBYIOIIMX — T'yMaHU3ALUHU
OMOIOrHYECKOro 00pa3oBaHMsI.

CTpyKTypUpOBaHHE COJEPKaHUs Yy4eOHOro Marepuajia B Mporpamme Mo
OMOJIOTUM  OCYILIECTBIIEHO € YUYETOM MPUOPUTETHOIO 3HAUCHUS 3HAHWHA 00
OTJIMYUTETBHBIX 0COOCHHOCTSX KMBON MPHUPOJIBL, O €€ YPOBHEBOM OpraHu3aluu u
ABOJIIOLIMU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeaMera «buonorus»
BBIJICJICHBI CJICIYIOLIME COMEpKaTeIbHbIE TUHUU: «buonorus kak Hayka. MeTo bl
HAy4yHOro mno3HaHus», «Kierka kak Ouosjoruueckas cucrema», «OpraHu3M Kak



Oounonornueckas cucrema», «ChcTeMa M MHOrooOpasue OpraHM4eCKOro MHUpPay,
«IBOJTIOLUS KUBOH MTPUPOABLY, « IKOCUCTEMBI M MPUCYLINE UM 3aKOHOMEPHOCTHY.

Llens n3ydyenus yueOHoro npeameta «buonorus» Ha 6a30BOM YpOBHE —
OBIIQJICHHE  OOYy4YarOIMMUCS  3HAHUAMH O  CTPYKTYPHO-(PYHKIMOHAIBHOMN
OpPraHM3alliA >KMBBIX CHCTEM PA3HOTO0 paHra H MNPUOOPETCHUE YMEHMIA
WCIOJb30BaTh 3TH 3HAHWS JUIsl TPAMOTHBIX ACWCTBHIA B OTHOLICHHH OOBEKTOB
JKUBOW TPUPOJIBI M PEUICHUS PA3JIMYHBIX KU3HEHHBIX TPOOJIEM.

JlocT>KeHrE 1enM u3ydeHust yuyeOHoro npeaMera «buonorus» Ha 6Ga3oBoM
YPOBHE 00ECIIEUNBACTCS PEIIEHUEM CIEAYIOIIUX 3a/1a4:

OCBOEHME OOYYArOIMUMUCS CUCTEMBI 3HAHWH O OMOJIOTMYECKUX TEOPHUSX,
YUEHHUAX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MPABWIAX, CIAYXKAIIMX OCHOBOM
s (opMHpPOBaHMS MPEACTABICHUI O €CTECTBEHHO-HAYYHOH KapTHHE MUpPA, O
METO/IaX HAYYHOT'O MO3HAHMS, CTPOCHUHM, MHOI000pa3uu U OCOOCHHOCTSX >KABBIX
CUCTEM Pa3HOrO YPOBHS OPraHM3alMH, BBIAAKOIMIMXCS OTKPBITUSX U COBPEMEHHBIX
HCCIICAOBAHUSAX B OUOJIOTHH,

(opmupoBaHue y OOYYAOIIMXCS TMO3HABATEIBHBIX, MHTCIUICKTYAIBHBIX W
TBOPUYECKUX CIMOCOOHOCTEH B MPOILECCE aHANM3a JAHHBIX O IMYTSAX PAa3BUTHS B
OMOJIOTUM HAyYHBIX B3[JISIJIOB, MJACH W MOAXOAOB K M3YUYCHHIO KUBBIX CHCTEM
Pa3HOro ypPOBHS OpraHU3aliH,

CTaHOBJEHWE Yy oOywarommxcs oOmeidl KyapTypel, (PYHKIMOHAIBLHOM
I'PaMOTHOCTH, Pa3BUTUE YMEHUI OOBACHATh M OLICHUBATH SIBJICHUSI OKPY>KAFOLIETO
MHUpa SKMBOM MPUPOJBI HA OCHOBAHWW 3HAHWA M OMNBITA, MOJYYCHHBIX MPH
U3y4YeHUU OMOJIOTUY,

(GopmupoBaHne y OOYYAMOIIMXCS YMEHHWA WIIKOCTPUPOBATh 3HAYCHHE
OMOJIOTMYECKUX 3HAHWI B MPAKTUYECKOW ACATEHOCTH YEJIOBEKA, PA3BUTHH
COBPEMEHHBIX MEAULIMHCKUX TEXHOJIOTUI U arpoOMOTEXHOJIOTHH;

BOCIUTAHUE YOEKAEHHOCTH B BO3MOKHOCTH TO3HAHUS YEJIOBEKOM >KHBOMA
MPUPOJIBL, HEOOXOAMMOCTH OEPEKHOTO OTHOIICHUS K HEW, COOJTIOICHUS STUYECKUX
HOPM IIPH TPOBEICHUM OMOJIOTHYECKUX HCCIIEA0BAHUN;

OCO3HAHUE ILICHHOCTH OWOJIOTMYECKAX 3HAHWN [ TIOBBIMICHHS YPOBHS
AKOJIOTHYECKOH KYJBTYPHI, 111 (POPMHUPOBAHHS HAYYHOTO MUPOBO33PEHUS,

MPUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMECHUN B MMOBCETHEBHOMN KU3HU ISt
OLICHKH MOCJEACTBUN CBOEH ACITETLHOCTH MO OTHOLICHUIO K OKPY>KAIOLICH Cpeae,
COOCTBEHHOMY 3JI0POBbIO, OOOCHOBAaHHME W COOJIFOJECHUE MEP MNPOPHIAKTHKH
3a00JICBaHHA.

B cucreme cpeanero oOmero oOpa3oBaHus «buojorus», uzydaemas Ha
0a30BOM YpOBHE, SIBISETCA OOSA3aTCIbHBIM YUYEOHBIM MPEAMETOM, BXOISIIAM B
cocTaB IpeaMeETHON 001acT « ECTECTBEHHO-HAYYHBIE TPEAMETHIY.



Jiist u3ydeHust OMOJI0ruM Ha 0A30BOM YPOBHE CPEHETO OOIIEr0 00pa3oBaHUs
otBoauTcs 68 yacoB: B 10 knacce — 34 yaca (1 yac B Henemo), B 11 kimacce — 34
yaca (1 yac B HeZeno).



COIEPKAHUE OBYYEHUA
10 KJIACC

Tema 1. buosiorust Kak Hayka.

buonorus kak Hayka. CBs3b OMOJOTMU ¢ OOLIECTBEHHBIMU, TEXHUYECKAMU U
JIPYTHMH €CTECTBEHHBIMH HayKaMmH, (UIOCOPHEN, STUKOM, S3CTETUKONH MU MPABOM.
Pone Ouonormu B (POpMHPOBAHMM COBPEMEHHOH HAy4YHOH KapTUHBI MHPA.
Cucrema OHOJIOTHYECKUX HAYK.

MeTo1bl TO3HAHUS KUBOH MPUPOABI (HAOTIOACHHUE, SKCIIEPUMEHT, OMTUCAHUE,
U3MEpEHNE, KIAacCH(PUKALMSA, MOJCIMPOBAHUE, CTATUCTHYECKas 00paboTka
JAHHBIX ).

JlemoHcTpanuu:

IToprpeter: Y. Hapsun, I'. Menaens, H. K. Koneos, /x. Yorcon u @. Kpuk.

Tabmuuel 1 cxeMbl: « MeTO bl MO3HAHUS KUBOH MPUPOIBD?.

JlaGopaTopHbIe U NpaKTH4ecKne padoThI:

[TpakTuyeckas pabora Ne 1. «Mcmonws3oBaHue pa3inM4HBIX METOJIOB IPH
U3YUYEHUU OMOJIOTUYECKUX OOBEKTOBY.

Tema 2. JKuBble cHCTEMbI U HX OPraHU3ALHUA.

2KuBble cucteMbl (OMOCUCTEMBI) KaK MPeAMET U3ydeHUs: Oroaorun. OTinune
JKUBBIX CUCTEM OT HEOPraHMYECKONH TPAPO/IBL.

CpolicTBa OMOCHUCTEM M X pa3HOOOpa3ne. Y POBHU OpraHu3allud OMOCUCTEM:
MOJIEKYJISAPHBINA, KJIETOYHBINA, TKAHEBBIA, OPraHU3MEHHBIA, NOMYJIALMOHHO-
BHJIOBOM, 5KOCHCTEMHBIN (OMOreOLEHOTUYECKUH ), OMOCHEPHBIA.

JlemoHcTpanuu:

TaGmuupl 1 cxembl: «OCHOBHBIE MPU3HAKK SKU3HWY, « YPOBHU OpPraHu3alAd
JKUBOM ITPAPOIEIY.

O6opynoBanue: Moaenb Mojiekysl JTHK.

Tema 3. XumMu4eckuii COCTaB H CTPOCHHE KJICTKH.

XWMHAYECKUI COCTAB KIETKM. XUMHWYECKHE DJIEMEHTBI. MAKPOIJIEMEHTHI,
MUKPO3JIEMEHTHI. Boia 1 MUHEPAIbHBIE BEIIECCTBA.

OyHKIMKA BOABI M MHUHEPAIbHBIX BEHIECTB B KieTke. [lommepxkanue
OCMOTHYECKOTO OanaHca.

Benku. CocraB u crpoeHue OenKOB. AMHUHOKHCIOTBI — MOHOMEDPBI OCIIKOB.
He3zaMmeHUMBIE M 3aMEHUMBIE AMUHOKUCIIOTEL. AMWHOKHUCIIOTHBIN COCTaB. Y POBHH
CTPYKTYphl OEJIKOBOH MOJIEKYJIbl (NIEPBUYHAS, BTOPWUYHAs, TPETHYHAS W
YETBEPTUYHAS CTPYKTypa). XHUMHYECKME CBOWCTBA OenkoB. buonormueckue
(yHKLIMH OEJKOB.



depMeHTB — Ouosiormueckue Karanmzatopel. CrTpoeHue  (epMmeHTa:
aKTUBHBIM 1EHTp, cyOcTtpatHas cnenupuyHocTs. KodepmeHTsl. ButaMuHBI
Otunst PEpMEHTOB OT HEOPTaHUYECKUX KaTaIU3aTOPOB.

Yrneponabl:  MoOHOcaxapuabl  (IVIFOKO3a, pubo3a ©  JA€30KCMpuO03a),
aucaxapuabel - (caxapo3a, JakTo3a) W Hojucaxapuibl  (Kpaxmaj, T[JIMKOTEH,
LEIUTI0103a). bronornueckne GyHKIUHU YIIIEBOAOB.

Jlunuaer:  Tpurmuuepuasl, Qgocdonunuael, crepounabl. [ 'mapoduabHO-
ruapodoOHble  cBolcTBa. buonormueckne QyHKUMM JUnuaoB. CpaBHEHHE
YIJIEBOIOB, OCTIKOB M JIUMHUI0B KaK HCTOYHUKOB SHEPIHH.

Hyxnennoseie xucnorel: JIHK wu PHK. Hyxneoruael — MoOHOMEpEI
HYKJIEMHOBBIX KHCIOT. Ctpoenue u ¢pyHkuuu JHK. Ctpoenune n ¢pynknum PHK.
Buasl PHK. AT®: crpoenue u QpyHKIUU.

Lluronorust — Hayka o kieTke. Kiierounas teopus — mpumMep B3aUMOAECHCTBHS
uacH u (pakTOB B HAYYHOM NMO3HAHUM. METOIbI M3YUEHUS KIIETKH.

Knerka kak wnenocrHas »xuBas cuctema. OOmmME NOPU3HAKK — KIIETOK:
3aMKHYyTas Hapy:kHas MemOpana, monekyybl [IHK kak reHetTmueckwid anmapar,
CHCTEMA CHHTE3a OenKa.

Tunel KIETOK: JYKApUOTHYECKas W MpokapuoTHueckas. OCOOCHHOCTH
CTPOECHMS MPOKAPUOTHUECKON KieTku. Kierounas creHka Oaktepuil. CTpocHHE
SYKAPUOTUUECKON KJIETKA. OCHOBHBIE OTJIMYHS PACTUTEIIBHOW, KUBOTHOH U
I'pUOHON KIIETKH.

[TOBEpXHOCTHBIE CTPYKTYPbI KIETOK — KJIETOYHAS CTEHKA, MITMKOKAIMKC, UX
¢ynkuuu. [Tna3marnyeckas memOpana, €€ ceoiicta U (pyHKIuu. Lluromiasma u eé
opraHousbl. OnHomeMOpaHHbie opraHowabl kjetku: OIIC, anmapar ['onbmxw,
TM30COoMBL.  [107TyaBTOHOMHBIE OpPraHOMABI KIIETKW: MWTOXOHAPHH, TITACTUIBL.
[TpoucxoxxaeHne MUTOXOHAPUI W mmactua. Bunael nmnactua. HememOpaHHBIE
OpraHouAbl KJIETKW. PHOOCOMBI, KJIETOUHBIA LEHTP, LEHTPUOIM, PECHUYKH,
JKTYTUKHA. DYHKIUU OPraHOMI0B KIIETKU. BKIIOUEHHUS.

Snpo — perynaropHbiil HeHTp KaeTku. CTpoeHHe siapa: siaepHas 000I0uKa,
KapuomniazMa, XpOMaryuH, sAPBIIKO. XPOMOCOMBI.

TpaHcropT BELIECTB B KIIETKE.

JemoHcTpauuu:

[Toprpetsl: A. Jlesenryk, P. I'yk, T. IlIsann, M. Ilneiinen, P. Bupxos, J[x.
YorcoH, ©. Kpuk, M. Yunkuuc, P. @pankiun, K. M. bap.

Juarpammel.  «PacnipeneneHie  XMMHUYECKMX JJIEMEHTOB B HEXKHMBOWM
npupoaey, «PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B YKUBOU IIPUPOJIEY.

Tabmuuel n cxemsl: «llepuonmueckas Tabmuua XWMHUYECKUX SJIEMEHTOBY,
«CTpoeHKe MOJIEKYJIBI BOABY, «brocuHTe3 Oenka», « CTpOCHUE MOJIEKYJTbI OEIIKa,
«Ctpoenue pepmentay, «HykinenHoBeie kucioTel. JTHK», «CTpoeHnE MOEKYIIbI



AT®», «CTpoeHne 3YKapUOTHUYECKON KIIETKHY, «CTPOCHHUE >KUBOTHON KIIETKWY,
«CTpOoEHHE PACTUTENBHON KIETKW», «CTPOEHUE NPOKAPUOTUUYECCKOM KIETKUY,
«CTpOeHHuE aapa KIETKNY, « Y TIEBOABD), «JIMIUABD.

OO0opyioBaHUE: CBETOBOW MHUKPOCKOI, OOOPYJOBaHUE JIsi MPOBEIACHUS
HaOMOJICHUI, WM3MEPEHUI, SKCIEPUMEHTOB, MHUKPOMNPENaparbl PaCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATBHBIX KIIETOK.

JlaGopaTopHbIe U MpaKTH4ecKHe padoThI:

JlaGopatopnas paGora Ne 1. «M3ydeHue KaTaMTUYECKOW aAKTUBHOCTH
(epMEHTOB (Ha MPUMEPE AMHIIA3bI T KaTaJlas3hbl ).

JlabGoparopnas pabora Ne 2. «M3yueHue CTPOEHUS KIETOK PACTCHUA,
JKUBOTHBIX W OaKTEpUii MO MUKPOCKOIOM HA TFOTOBBIX MHUKpPOIpeEnaparax W Mx
OMHCAHUEY.

Tema 4. /KusHeaesiTeIbHOCTD KJIETKH.

OOMEH BEIECTB, WM META0OIN3M. ACCUMWIISIIMS (NIACTUYECKUH OOMEH) U
JUCCUMUWIISIIUS (SHEPreTHUECKUT OOMEH) — JBE CTOPOHBI E€AUHOrO Mpolecca
meTabonu3ma. Ponb 3aKOHOB COXpaHEHHsI BEINECTB M DHEPrUM B TMOHUMAHUH
MeTadbonu3ma.

Tunsl oOMeHa BenecTB: aBTOTPOPHBIA U reTepoTpodHblidi. Ponb GpepmeHTOB
B OOMEHE BEIICCTB U MPEBPALLICHUN SHEPTUU B KIIETKE.

dorocuHTe3. CBeToBass ®W TeMHOBas (a3pl  (QoTocHHTE3a. Peakuuu
doTtocuHTe3a. DPPeKTUBHOCTH PoTocuHTE3a. 3HAYUCHHE (POTOCUHTE3A IS SKU3HU
Ha 3emie. BausHue ycnoBuid cpenbl Ha (POTOCHMHTE3 U CIOCOOBI MOBBIMICHHUS €TI0
NPOAYKTHBHOCTH Y KYJIBTYPHBIX PACTCHUH.

XeMOCHHTE3. XEMOCHHTE3UPYIOIINE OaKTepu. 3HAYEHUE XEMOCUHTE3a JUIs
JKU3HM HA 3eMJIE.

OHEepreTudecknii oOMeH B KJIETKE. PacuiensieHue BEIIECTB, BBIACICHUE W
AKKYMYJIMPOBAHWE DJHEPrUM B KIETKE. OTambl SHEPreTHYECKOro oOMeEHa.
['mukonu3. bposkenue u ero Buabpl. KHCTOPOAHOE OKHUCIICHWE, WM KIETOYHOE
JIBIXAHHE, OKUCIHUTENBHOE (dbocopunupoBaHue. D¢ peKkTUBHOCTH
SHEPreTUYECKOro 0OMeHa.

Peakuyu marpuuHoro cuHre3a. [enHetnueckas wHpopmamms u JIHK
Peanuzanmst reHeTmdeckoi MHQPOpMALMM B KJIETKE. [ €HETMYECKUMI KOO M €ro
cBoiictBa. Tpanckpunums — marpuunblii cuate3 PHK. Tpancnsuus — OuocuHTes
Oenka. Otanbl TpaHcisiumyd. KoampoBaHwe amMMHOKHMCIOT. Posb pubocom B
OnocuHTe3€E OemKa.

Heknerounsie popmel x13HM — BUpYChl. Micropus oTkpbiThs BUpycoB (/1. Y.
HpBaHoBckuii). OCOOCHHOCTH CTPOCHUS W KM3HEHHOTO LMKIIA BHPYCOB.
bakrepuodarn. bone3nu pacreHuii, >KMBOTHBIX M YEJIOBEKA, BBI3bIBACMBIC
Bupycamu. Bupyc nmmynoneduumra yenoseka (BUU) — Bo3Oynurens CITHa.



OOpatHast ~ TpaHCKpWNuuMs, peBepraza ©  uwHTerpasza.  l[Ipodwmakrtuka
pacrnpoCTpaHEHHs BUPYCHBIX 3a00JICBaHHIA.

JeMoHcTpanuu:

[Toptpeter: H. K. Koneuos, /1. 1. UBanoeckuid, K. A. TUMUpPs3eB.

Tabmuibl 1 cxembl: «Tunbl muTanusy», «Metadonuzmy, «MUTOXOHAPUSY,
«OHepreTrueckuii oOMen», «Xiopomnacty, «Dorocuntes», «Crpoenue JIHK»,
«CtpoeHue U PyHKIMOHUPOBAHKE TeHA», «CUHTE3 Oenkay, «I 'eHEeTHYEeCKUi Koa»,
«Bupyce», «bakrepuodarn», «CtpoeHne m ku3HeHHbI nukn Bupyca CIIM/a,
OakTepuodara», «Pemnukarms JTHK».

O6opynoBanue: mMoaenu-anmmkammu «Yapoenue JTHK u Tpanckpunumsy,
«buocunTes 6enkay, «CTpoeHUE KIETKW», MOAENb CTPYKTypbl JJHK.

Tema S. PazMHOKeHHe H HHAUBHUAYAIbHOE PAa3BUTHE OPraHU3MOB.

KiieTouHplii WK, WM KU3HEHHBIA LUK KieTkd. MHTtepdaza m muTo3.
[Tpoueccel, npotekatouie B MHTEp(haze. Perumkanus — peakuuss MaTpUYHOTO
cunteda JIHK. Crpoenue xpomMocoM. XpPOMOCOMHBI Ha0Op — KapHOTHIL.
JIUIUTOWAHBIA W TaJIOMOHBIA ~ XPOMOCOMHBIE ~ HAOOpBL.  XPOMaTUABL.
LIMATONOrMYECKUE OCHOBBI Pa3MHOXKECHUS W HMHAMBUAYAIBHOTO  Pa3BUTHUS
OPraHu3MOB.

Jenenne KneTkn — MuTo3. Craguu muto3a. lIpomeccsl, NpOMCXOaAIIMeE Ha
PA3HBIX CTAAUAX MUTO3a. BUONOTrHYECKUi CMBICIT MUTO3A.

[TporpaMmmupyemas rudesnp KIETKH — anonTo3.

DOopMBI Pa3MHOKEHUST OPraHU3MoOB. Oecroyioe U nojaoBoe. Buasl Gecnonoro
Pa3MHOXKEHUS. JCIICHWE HAJABOE, IIOYKOBAHME OJHO- M MHOIOKJIETOYHBIX,
CHOpo0Opa30BaHME, BETETATHBHOE Pa3MHOKEHHE. ICKYCCTBEHHOE KIIOHMPOBAHHE
OPraHU3MOB, €r0 3HAYECHUE JUIS CEJICKIUU.

[TonoBoOE pasMHOKEHHUE, €r0 OTIIMYMS OT OECIOJIOTO.

Meito3. Craguu mero3a. [Ipomeccsl, MPOUCXOASIIME HA CTAIUSIX Meio3a.
[ToBenenne xpomocoM B Mmeio3e. KpoccuHrosep. buonornyeckuit cMmbICin U
3HAYCHUE MEWO03a.

['amerorene3 — mnpouecc 0Opa3oBaHMs TMOJOBBIX KIETOK Yy >KMBOTHBIX.
[TonoBbIe Kene3bl: CEMEHHUKM M sIMYHUKA. OOpa3oBaHHE M PA3BUTHE MOJIOBBIX
KJIIETOK — rameT (CIepMaro30uj, SHLEKIETKAa) — CIEPMATOreHe3 M OBOIEHES.
OcoOEHHOCTH CTPOCHUS SIMIIEKIIETOK W CIEepMaTo30MAoB. OITOIOTBOPEHUE.
[TapreHorenes.

WupuBuayanbHOE  pa3BUTHE  (OHTOTEHE3). OMOPHOHAIBHOE  Pa3BUTHE
(aMOpuorenes). Otanbl SMOPUOHAIBHOTO PA3BUTHS Y MO3BOHOYHBIX >KUBOTHBIX:
apobnenue, ractpyisiuusi, opraHoreHe3. [locTamOproHanbHOE pazBuTHE. THITBI
NOCTAIMOPHOHAJIBHOTO Pa3BUTHSL MPSAMOE, HEMPAMOE (JTMUYMHOYHOE). BiusHue



Cpelpl HA PA3BUTHE OPraHU3MOB, (AKTOPBI, COCOOHBIE BBHI3BIBATH BPOKIEHHBIC
VPOJCTBA.

Poct u pazButue pacteHuid. OHTOr€HE3 IBETKOBOTO PACTEHUSI: CTPOCHHUE
CEMEHU, CTAAMNA PA3BUTHS.

JeMoHcTpanuu:

Tabmuupl 1 cxembl: «@DOpPMBI  Pa3MHOKECHHSI OPraHU3MOBY», «JIBOiHOE
OIUIOAOTBOPEHUE V LBETKOBBIX pacTeHui», «BererarnBHOE Pa3sMHOKEHUE
pacteHuity, «Jlenenne Kimetkn Oaxkrtepuii»y, «CTPOCHHE TMOJOBBIX KIIETOKY,
«Ctpoenue xpoMocoMby, «Knertounslii mukimy, «Pemmukanus JTHK», «Muto3y,
«Menosy, «IIpamoe u HenpsaMoe pazBuTue», «l'aMeToreHes3 y MIEKOMUTAOMNX U
YEIOBEKaY, « OCHOBHBIE CTAIMM OHTOTCHE3AY.

O6opyaoBaHue: MUKDPOCKOIL, MUKpOIpenaparsl «CriepMaro30u bl
MJIEKOITMTAOILET0Y», «SALEKIETKAa MIICKONUTAMETr0», «KapuokuHe3 B KIIETKax
KOpELIKA JIYKa», MArHUTHAs MOJENb-aNIUIMKAUUs «/leeHue KIETKW», MOJENb
JIHK, monenb meTadazHoil XpOMOCOMBI.

JlaGopaTopHbIe U NpaKTH4ecKne padoThI:

JlabGopatopnas paGora Ne 3. «HaOmropeHue MHTO3a B KIETKAaX KOHYMKA
KOPELIKA JIyKa Ha TOTOBBIX MUKPONPENAPATAX) .

JlabGopatopnas pabora Noe 4. «M3ydeHuwe CTpo€HUs TOJIOBBIX KIIETOK Ha
TOTOBBIX MHKPOIIPEMIAPATAXY.

Tema 6. HacjieiCTBEHHOCTb H H3MEHYHUBOCTH OPraHU3MOB.

[Ipeamer u 3aaaun reHeTUKU. MIcTopus pa3sBUTHs T€HETUKU. PoJib IUTOIOrMuU
¥ SMOpPHOJIOTUM B CTAHOBJICHMM T€HETUKH. BKJIag POCCHICKMX W 3apyOeKHBIX
VUYEHBIX B Pa3BUTUE TEHETUKUA. METOIbl TE€HETUKU (TUOPUI0IOTMYECCKUH,
IUTOTEHETUYECKUAN, MOJIEKYJISIPHO-TEHETUYECKHIA). OCHOBHBIE TE€HETHYECKHE
NMOHATHUS. ['€HeTHYECKask CUMBOJIMKA, UCTIOJB3YEMAs B CXEMAX CKPEILMBAHUH.

3aKOHOMEPHOCTH HACJIEAOBAHHUS NPU3HAKOB, YCTAHOBIIEHHbIE ['. Menaenem.
MoHOrMOpUAHOE CKpPEUIMBAHUE. 3aKOH €AUHO-00pa3usi TUOPUAOB TEPBOrO
nokosieHust. [IpaBunmo NOMUHMPOBAHUS. 3aKOH PACLICIUICHHMS  IPU3HAKOB.
['unorte3a ynucToThl raMeT. 110HOE U HEMOJIHOE TOMUHUPOBAHUE.

JiuruOpuaHoe  CKpelmuBaHWE. 3aKOH  HE3aBHUCHMMOIO  HACJICOBaHUS
npu3HaKoB.  LMTOreHeTMdeckue  OCHOBBI  AWUTHOPHIHOTO  CKPELIMBAHMSIL.
AHanmu3upyromee cKpemmBanne. Menonp30Banne aHANM3UPYIOIIETO CKPELIMBAHUS
JUTS OTIPEACIICHUS TEHOTHIA 0COOU.

CuerieHHOE  HacienoBaHWe npu3HakoB. PabGora T. Moprana 1o
CUEIUICHHOMY HACJIEIOBAHUIO N'€HOB. HapylieHue CUenyieHus reHOB B PE3YNIbTaTe
KPOCCUHIOBEpA.

XPpOMOCOMHAsI TEOPHsI HACTEACTBEHHOCTH. | €HETUYECKME KAPTHI.



['eneTnka mosa. XpoOMOCOMHOE ONPEAECIEHUE NOJIA. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHble M Te€TEpPOramMeTHbIe OpraHu3Mbel. HacnmenoBanue
IIPU3HAKOB, CLICTUIEHHBIX C [TOJIOM.

HN3MeHunBOCTh. BUbl U3MEHUYMBOCTH: HEHACJICACTBEHHASA U HACIICICTBEHHA.
Pone  cpeapl B HEHACHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEpUCTUKA
MOJU(UKAIMOHHON N3MEHYMBOCTH. BapuanmoHHbINA psijl U BapHallMOHHAST KpUBasl.
Hopma peakiuu nipusHaka. KoJIMYECTBEHHBIE M KAYECTBEHHBIE MPU3HAKU U UX
HOpMa peakimu. CBOMCTBA MOIU(PUKATIMOHHON U3MEHYNBOCTH.

HacnenctBeHHas, WM TEHOTUIIMYECKAs, M3MEHUYMBOCTh. KoMOWHaTHMBHAS
U3MEHUMBOCTh. Mel03 ©W TMOJNIOBOM mpouecc — OCHOBA KOMOWHATWUBHOM
U3MEHYMBOCTH. MyTanmoHHast ©3MEHYMBOCTh. Knaccuukanus MyTaluii: r€eHHBIE,
XPOMOCOMHBIC, TEHOMHBIC. HacToTa U NPpUYUHBL MyTalvid. MyTareHHble (paKTopsl.
3aKOH rOMOJIOTHYECKHUX PSAOB B HACIEICTBECHHON n3MeHunBOoCcTH H. M. BaBunoga.

BHesnepHas HaCIeACTBEHHOCTh U U3MEHYMBOCTD.

I'enetnka uenoBeka. Kapuwotun uyenoBeka. OCHOBHBIC METOABI TCHETUKH
YEI0BEKA: TCHEAJIOTHUYCCKU, OJIM3HEIOBLIN, IMTOTCHETUUCCKUM, OMOXUMUYCCKHM,
MOJIEKYJIAPHO-TEHETUYECKHA. CoBpemMeHHOE ONpEEIICHHE TEHOTHIA!
ITOJTHOT€HOMHOE CEKBEHUPOBAHUE, T€HOTUIIMPOBAHUE, B TOM YHUCIIE C MOMOILIBIO
[M1P-ananu3a. HacneacTBeHHble 3a00JicBaHMS UEJIOBEKA: TECHHBIE OOJIC3HU,
OONE3HN € HACIEACTBEHHOM NPEIPACIONOKECHHOCTBIO, XPOMOCOMHBIE OOJIE3HM.
Comarnyeckue W TEeHEpPATUBHBIE MyTanuW. CTBOJIOBBIE KIIETKU. [IpWHIMIIBL
310pOBOr0 00pa3a >KU3HU, TUATHOCTUKH, MPO(UIAKTUKHN U JICYCHUS TEHETUUYECKUX
Oone3neil. MeauKo-reHETHYECKOE KOHCYJIBbTUPOBAHUE. 3HAUYECHUE MEIULMHCKOM
TCHETUKU B TPEAOTBPALICHUM U JICYEHUN N€HETUUYECKUX 3a00JICBAaHUM YEIOBEKA.

JlemoHcTpanuu:

[Toprpersl: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumodees-Pecorcknii, H. Y. Bapuios.

Tabmuiel ©W  CXEMBL «MoOHOTHOPUAHOE  CKPCIIMBAHUE W €r0
IIUTOTEHETAYECKAs OCHOBA», «3aKOH PACHICIUICHUS W €r0 IUTOTCHETUYECKAS
OCHOBa», «3aKOH YHMCTOTHI raMeT», «JIuruOpuaHOe CKpEUIMBAHUEY,
«LluTogornueckue  OCHOBBI  AWTHOPUAHOIO  CKpelUBaHUs»,  «Meho3y,
«B3aumMoaehHCTBUE  QUICNIBHBIX TE€HOB», «['€HETUYECKHMEe KapThl PACTEHMUIA,
JKHBOTHBIX M 4YEJOBEKA», «['eHeTHKa mojia», «3aKOHOMEPHOCTH HACJECIOBAHUS,
CLUCIUICHHOrO ¢ TojioM», «KapuoTunel 4YeloBEKa W JKMBOTHBIX», «Buibl
U3MEHYMBOCTH», «MoaudukalroHHas HM3MEHYMBOCTHY, «HacnemnoBanue pesyc-
(daktopay, «I'eHeTuKa rpynn KpoBw», « MyTanmoHHasi U3BMEHUHUBOCTBY.

OOopynoBanue: MoJAenH-amvKanun  «MOHOTHOPHIHOE CKPEIIMBAHUCY,
«Hemonmnoe nomuHMpoBaHue», «JluruOpuaHoe ckpemmBaHue», «llepekpéct



XPOMOCOM», MHKPOCKON M MHKpomnpenapar «/lpozoduna» (HopMma, MyTaluu
(OpMBI KPBUTBLEB U OKPACKH TeNa), repdapuii «'opox MOCEBHOMY.

JlaGopaTopHbIe U NpaKTH4ecKHe padoThI:

JlabGoparopHas padora No 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUAHOTO W
JUTUOPUIHOTO CKPEUIMBAHUS Y IPO30(IIIbI HA TOTOBBIX MEKPOIPENapaTaxy.

JlaboparopHas padota Ne 6. «3yueHre MO (PUKATMOHHONW U3MEHUYHUBOCTH,
ITOCTPOCHHUE BAPUALIMOHHOTO Psla U BAPHALIMOHHON KPUBOW).

JlaGoparopHas padora Ne 7. «AHamu3 MyTauuid y Apo30QuiIbl HA TOTOBBIX
MUKPOIpenaparax.

[Tpaktuueckas padota Ne 2. «CocCTaBA€HUE W aHAIW3 POJOCIOBHBIX
YEIIOBEKAY.

Tema 7. Cenrekuusi oOpranusmMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekums Kak HaykKa M MPOLECC. 3aPOXKACHUE CENEKUMU U JOMECTUKALMSL.
Yuenne H. WM. BaBunoBa 0 ILeHTpax MPOMCXOKIAEHUS M MHOroo0pasus
KYJbTYPHBIX PAcTeHHM. LIEHTPBI MPOUCXOXKACHUS NOMAIIHMX >KMBOTHBIX. COpT,
OPOJA, LITAMM.

CoBpeMEHHbIE METO/BI CeNEKIMU. MacCoBbI 1 HHAUBUAYAJIbHBIA OTOOPHI B
CEJICKUMM PACTeHUH M KMBOTHBIX. OILEHKA SKCTEpbepa. BIM3KOPOACTBEHHOE
CKpelrBaHue — WHOpUaMHr. Ywucras JwmHWsA. CKpEeUIMBaHWE YUCTBIX JIMHUIA.
I'ereposuc, nnn rubpuaHas cuna. HepoaCTBEHHOE CKpEIIMBAaHHE — ayTOPUIUHT.
OtpanénHas tulOpuam3anms ©W €€ ycrnexu. VICKyCCTBEHHBIH MyTareHes W
MOJIYYEHUE TOJIMIUIONAOB. JIOCTHIKEHUS CENEKIMM PACTEHUH, S>KUBOTHBIX H
MUKPOOPTaHU3MOB.

broTEeXHOJIOTHS Kak OTpacip MPOM3BOJACTBA. ['€HHAs WMHXKEHEpPHUs. OTanbl
co3nanus pexomOuHanTHOW JIHK W TpaHcreHHelx opranuamMoB. Krierounas
UHKeHepus. KiieTtounbie KyJbTYpbl. MUKPOKIOHAIBHOE PA3MHOKEHUE PACTEHHMA.
KJIOHMpOBaHWE  BBICOKONPOAYKTUBHBIX  CEIBCKOXO3SMCTBEHHBIX OPraHU3MOB.

OKOJOTHYeCKhe M 3Tudeckue  npobinembl. MO —  reHeTM4ecku
MOAA(PULMPOBAHHBIE OPTAHU3MBI.
JIEMOHCTpaLUH:

[Toprperer: H. WM. Basunos, M. B. Muuypun, I'. /1. Kapreuenko, M. O.
HBaHOB.

Tabmuupl ¥ cxembl: Kapta «LIEHTpBl MPOMCXOXKIAEHUS W MHOr000pasus
KYJbTYPHBIX pacTeHui», «11opoapl TOMAITHUX KABOTHBIX», «COpTa KYJBTYPHBIX
pactenuity, «Ornanéunas rudpuausanus», «Padotel akanemuka M. @. MiBaHoBay,
«[Momumnonaus», «OOBEKTBI OWMOTEXHONOTUWY, «KJEeTOuHbIE KYJIbTYphl U
KJIOHUPOBaHKEY, « KOHCTPYHPOBAHUE U NTEPEHOC TEHOB, XPOMOCOMY.

OO6opyaoBaHKE: MYJISKU TUIOA0B U KOPHEIIOA0B TUKHAX (POPM U KYJIBTYPHBIX
COpPTOB pacTeHuid, repdapuii « CenbCKOX03SMCTBEHHBIE PACTEHUS.



JlaGopaTopHbIe U NpaKTH4ecKne padoThI:

OkcKkypeust «OCHOBHBIE METOABI W JOCTHUXKEHHUS CEJICKIIMM PACTCHHUI U
YKHBOTHBIX (Ha CEIEKIIMOHHYIO CTaHIINIO, TUIEMEHHYEO depmy,
COPTOMCHBITATELHBIM ~ y4acTOK, B TEIUIMYHOE XO35UCTBO, J1adOpaTopuio
arpOyHUBEPCUTETA WJIM HAYYHOTO LIEHTPA)».

11 KNTIACC

Tema 1. DBoroLMOHHAsSE OHOJIOTHS.

[TpeAnoceiIKn BO3HUKHOBEHHUS SBOJIFONUOHHON TEOpUH. OBOJIFOLIMOHHAS
TEOpUst U €€ MECTO B OMONOruM. BiMsHME 3BOIIOLMOHHON TEOPHHM HA Pa3BUTHE
OHMOJIOTHH W APYTUX HAYK.

CBuzerenbeTBa  3BOMOUMU.  [1al€OHTOIOTMYECKUE:  MOCIEN0BATEIBHOCTD
NOSIBJICHAS. BHJIOB B TAJICOHTOJOTUYECKONH JIETOMUCH, MEPEXOAHBIE (DOPMBI.
Bbuoreorpaduueckue: cxoacTBo u paznuune dpayH u Hpaop MaTepuKOB U OCTPOBOB.

OMOPHOJIOTHYECKHE. CXOACTBA M pa3invuds SMOPHOHOB Pa3HBIX BH/OB
NO3BOHOYHBIX. CpPAaBHHUTEIBHO-aHATOMUYECKUE. TOMOJIOTUYHBIE, AHAJIOTUYHBIE,
PYAMMEHTAPHBIE OPraHbl, aTaBU3Mbl. MOJEKYISIPHO-OMOXUMUYECKUE. CXOJCTBO
MEXAHU3MOB HACJIEJACTBEHHOCTH W OCHOBHBIX METAOOIMYECKUX MyTeH y BCEX
OPraHHU3MOB.

OpomonmonHas  teopust Y. JlapBuHa. [IpeanocChUlKM  BO3HUKHOBCHHS
JapBUHM3MA. JIBHXKYIIME CHJIBI 3BOJIOUMU BHIOB MO JlapBuHY (M30BITOYHOE
Pa3MHOKEHUE TPA OIPAHWYCHHOCTH PECYPCOB, HEOMPENCIEHHAS M3MEHUYMBOCTD,
O0opb0a 3a CyIIECTBOBAHKE, €CTECTBEHHBINA 0TOOD).

Cunretnyeckas Teopus 3BoIoIHH (CT2D) 1 €€ OCHOBHBIE TIOJIOKEHUS.

Mukpossomtonust. [lonynsnus Kak equHUIA BUAA U 3BOTIOLUH.

JIBrokymme cuibl ((pakTopbl) SBOJIIOLMKA BUJOB B MpUpoae. MyTalMOHHBIN
OpPOLECC W KOMOWHATUBHAS HM3MEHYMBOCTH. [lOMyNSAMOHHBIE BOJIHBI W JPEHd
TeHOB. M301Ms 1 MUTpanusi.

EctectBennblii 0TOOp — Hanpapisromuili  gaktop 3Bomouun.  DopMbl
€CTECTBEHHOT0 0TOOPA.

[TprcnocoONEHHOCT, OPraHu3MOB Kak pe3ysbTar 3BONMOLUU. [Ipumepsl
NPUCIIOCOOTECHHIA Y OPraHu3MOB. ApoMOP(O3bl U UAHO-a AN TALVH.

Bun wu BupooOGpasoBanme. Kpurepum Bupa.  OcCHOBHBIE  (DOPMBI
BH1000pa30BaHus: reorpapuueckoe, SKOJI0THYECKOE.

Makpospontonusi. DopMbl  3BOMIOLMA:  (PHUIIETHYECKAs, WBEPreHTHAS,
KOHBEPIeHTHAs, MapajesnbHas. HeoOpaTHMOCTh 3BOIOLUH.

[TporcxoxaeHre OT HECTEUMAIU3NPOBAHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anvs. AJanTUBHAS paauaLus.

JemoHcTpanuu:



[Toprpeter: K. Jlunneit, XK. b. Jlamapk, Y. {apeun, B. O. Kopanesckuii, K.
M. bap, 3. I'ekkenb, ©. Mrwosep, A. H. Ceeprios.

TaGnuupl 1 cxembl: «Pa3BUTHE OPraHMYECKOro MUPA Ha 3eMIIey, «3apoabIIn
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OOppOBI  3a
cymecTBoBaHue», «EctecTBeHHBIH 0TOOP», «MHOroo0pasue COpTOB PACTEHUI,
«MHorooOpasue  mopon  JKMBOTHBIX»,  «l[lomymsumw»,  «MyTanuoHnHas
WU3MEHUYUBOCTB», «ApoMopdo3b», «HMamoanantaummy», «OOMmas AereHepanusy,
«JIBrKyIme cuibl dBoNiroLMWY, «Kapra-cxema wmapuipyra myremecTsus Y.
Hapsuna», «bopeba 3a cyuiectBoBaHue», «IIpucrnocoOIEHHOCT OPraHu3MOBY,
«["eorpaduueckoe BUI000pazoBaHUE), « IKOJOTHUECKOE BUI00OPAZOBAHUEY .

OOopyaoBaHKE: KOJUIEKIMS HACEKOMBIX C Pa3JMYHBIMM THUIIAMHA OKPACKH,
HaOOp TJIOJOB M CeMsiH, KoueKims «lIpumepsl 3alUTHBIX MPUCHOCOONEHUHN Y
JKUBOTHBIX», MOJEHb «OCHOBHBIE HANMPABICHUS SBOJIFOLMNY, 00BbEMHAS MOJECTH
«CTpOEHHUE TOIOBHOTO MO3Ta MTO3BOHOYHBIXY.

buoreorpapuueckas kapra wmupa, Komnekuus «DOpMBI  COXPAHHOCTH
MCKOTMIAEMBIX JKMBOTHBIX M pacTeHui», Moaens ammmkanus «llepexpécr
XpOMOCOMY», BI@XHBIE Tmpenaparsl «PazButhe  HacekoMoroy, «Paspurhe
JSATYUIKWY, MUKporpenapar «/lpozoduna» (Hopma, Mytauuu (GopMbl KPBIIBEB U
OKPACKH Tena).

JlaGopaTopHbIe U NpaKTH4ecKne padoThI:

JlabGoparopnas padora No 1. «CpaBHEHHE BHUIIOB MO MOP(OIOrHYECKOMY
KPUTEPUIOY.

JlabGopatopHas padora Ne 2. «Onucanue npucrnocoOJEHHOCTH OpraHu3ma u
€€ OTHOCUTENIBHOTO XapakTepay.

Tema 2. Bo3HUKHOBEHHE U Pa3BUTHE )KU3HU Ha 3em.ie.

JIOHay4YHBIE TPEACTABICHUS O 3apOKACHUM >KM3HU. HaydHble TMIOTE3BI
BO3HUKHOBCHUSI >KM3HM Ha 3emiie. aOWMOTeHe3 M NaHcnepMus. XHUMHYECKas
3BONIIOLMS. AOHMOTEHHBI CHHTE3 OPraHMYECKWX BEIIECTB W3 HEOPraHMYECKHX.
DKCNEPUMEHTAIBHOE MOATBEPKACHUE XUMUYECKOM IBONIIOLMU. HavansHbIe STans
Oounonornueckoi »Bomounu. ['mnoreza PHK-mupa. @opmupoBanre MeMOpaHHBIX
CTPYKTYP M BO3HHMKHOBEHUE MPOTOKIETKH. [IepBBIE KIETKM M WX 3BOJIOLHUSL.
DOpPMUPOBAHUE OCHOBHBIX I'PYMI KUBBIX OPraHU3MOB.

Pazeutue xu3Hu Ha 3emje no 3pam U nepuogam. Karapxeil. Apxeickas u
nporepo3oiickas d3pbl. [laneo3oiickas spa U €€ NEPUOJB. KEMOPUHCKUIA,
OPAOBHUKCKHM, CHITYPANCKAN, IEBOHCKUA, KAMEHHOYTOJIBHBIN, IIEPMCKHIA.

Meso3oiickas 3pa U €€ MePUObl: TPUACOBBIN, FOPCKUI, METOBOM.

KaiiHo3olickas »2pa u €€ mnepuolbl. NAJCONCHOBBIM, HEOTCHOBBIN,
AHTPOIOTEHOBBIA.



XapakTepUCTUKA KJIMMATa W TEOJOTMYECKUX MpoueccoB. OCHOBHBIE 3Tallbl
3BOJIIOIMM PACTUTELHOTO M KMBOTHOTO MHUPA. ApPOMOPQO3bl y PpacTeHUl H
JKUBOTHBIX. [ 10sIBJICHHE, paCBET U BBIMUPAHKUE TPYMIT )KAUBBIX OPraHU3MOB.

Cucrema OpraHM4eckoro Mupa Kak OTpPaKeHHWE HBOMOUMU. OCHOBHBIC
CUCTEMATHYECKUE TPYIIIBI OPraHU3MOB.

DBOJIOLMS YETOBEKA. AHTPOIOJIOTHS KaK HayKa. Pazsutue npeactaBneHuii o
NPOUCXOXKICHUN 4YeJIOBeKa. MeTronpl M3ydeHus aHTpomnoreHesa. (CxoacrtBa
pa3nuuus 4YeT0BEKA U KUBOTHBIX. CHCTEMATHYECKOE MOJIOKEHUE YETOBEKA.

JiBwkymme — cunbl  ((QakToOpel)  AHTPOIOIEHE3a. Hacnencreennas
U3MECHUMBOCTh M  E€CTECTBEHHBIH OTOOp. OOWECTBEHHBIH 00pa3  KHU3HH,
W3rOTOBJIEHUE OPYAMIA TPYAQ, MBILIJIEHUE, PEYb.

OCHOBHBIE CTaIU¥ W BETBH SBOJIFOLIMM YEJIOBEKA: aBCTPAIONUTEKH, UenoBek
yMelbliA, YenmoBek nOpAMOXOAsAlMiA, YenoBeK HeaHACpTanbCKuid, YenoBek
pa3yMHbIid. HaxonkWm MCKONAeMbIX OCTAaTKOB, BPEMsl CYIIECTBOBAHMs, OOIACTh
pacnpocTpaHeHHs1, 00bEM TOJIOBHOTO MO3Ta, 00Pa3 KU3HU, OPY IS

Yenoseueckne  pacel.  OCHOBHbIE  OOJBIIME  pachl.  €BPONEOMIHAS
(eBpasuiickasi),  HErpo-aBCTPAJOWAHAS  (PKBATOpPUAJIbHASA),  MOHTOJIOMIHAS
(a3uarcko-aMepuKaHckas).  YepTel  MPUCIOCOOJEHHOCTH  MPEACTABUTENCH
YeJIOBEYECKMX PAC K YCIOBUSIM CYLICCTBOBAHMs. EJIMHCTBO YEIOBEUECKHX Pac.
Kpuruka pacuzma.

JdemoHcTpanuu:

[Toprpersr: @. Pemn, JI. ITacrep, A. M. Onapun, C. Mumnep, I'. FOpu, Y.
JlapBuH.

Tabnauubl U cxeMbl: «Bo3HukHoBeHME COJIHEUHOM CUCTEMbI», «Pa3BuTre
OPraHMYECKOro  Mupa», «PacTurenpbHas KieTka», <«KWBOTHas — KIETKay,
«I[IpokapuoTnueckas kieTka», «COBPEMEHHAs CHCTEMA OPraHM4EeCKOro MHpPAy,
«CpaBHCHHE AQHATOMMYECKMX YEPT CTPOCHMs 4YEJIOBEKA M YEIOBEKOOOPA3HBIX
00e3bsiH», «OCHOBHBIE MECTa MAJCOHTOJIOTUYECKMX  HAXOJOK  MPENKOB
COBPEMEHHOI0 YeNIOBeKa», «JlpeBHelue moau», «JlpesHue mroau», «llepseie
COBPEMEHHBIC JTFOAN», «YETOBEUECKHAE PACHIY.

O6opynoBanue:  myjsbkn  «[IpoucxoxaeHue  4enoBeka»  (OFOCTHI
ABCTPAJIONMTEKA, MUTEKAHTPONA, HEAHACPTAIbLA, KPOMAHBOHLA), CJCTKH WM
M300pKEHUST KAMEHHBIX OpYIMH NEPBOOBITHOTO 4YENOBEKA (KAMHH-YOIIIEPHI,
pyOuna, ckpeOna), TreoxpoHoJIorMueckas Tadauna, KoJuleKuus «DOopMbl
COXPAHHOCTH MCKOMAEMBIX KHBOTHBIX U PACTCHHID.

JlaGopaTopHbIe U NpaKTH4ecKHe padoThI:

[TpakTryeckas padora No 1. «M3ydyeHHE MCKOMAEMbIX OCTaTKOB PACTEHUH W
YKUBOTHBIX B KOJUICKLIHSIX).



OKCKypcHsi «OBOJIFOLMS OPraHWYECKOTO MUpa Ha 3eMiie» (B €CTECTBEHHO-
HAYYHBIA WIK KPacBETYECKUA My3€i).

Tema 3. Oprann3msl 1 OKPYXRAKIIASA Cpeaa.

DKOJIOTHS KaK HayKa. 3aau | PA3ACibl SKOJIOTUA. METOIBI SKOTOTHUUECKUX
WCCIICIOBAHHI. DKOJOTHYECKOE MUPOBO33PEHUE COBPEMEHHOTO YETTOBEKA.

Cpenpl oOWTaHUsT OPraHW3MOB. BOJHAS, HA3€MHO-BO3JAYIIHAS, MMOYBEHHAS,
BHYTPUOPraHU3MEHHAS.

Okojornueckue (paktopel. Kaccudukanus >KOIOrMYecKuX (HaKTOPOB:
abMoTHYeCKHe, OWMOTHYECKUE W AHTPOINOIECHHbIE. [ICHCTBHE 3KOTOTMYECKUX
(haKTOPOB HA OPTaHU3MBI.

AOunoTndeckue (PakTophl: CBET, TEMIEPATypa, BIAKHOCTh. DOTONEPUOTU3M.
[IpucnocoOnennsi OpraHM3MOB K JICHCTBUIO  a0MOTHYECKMX  (PAKTOPOB.
buonornyeckue puTMH.

buotnueckne  Qaxtopel.  Buapl = OMOTHYECKMX  B3aMMOJCHCTBUIA:
KOHKYPEHLHUS, XUIIHAYECTBO, CUMOMO3 U €ro (popmbl. [lapa3zutusm, koonepauus,
MYTyaJIi3M, KOMMEHCAIM3M (KBAapPTUPAHCTBO, HAXJICOHWYECTBO). AMEHCAIN3M,
HelTpanu3M. 3HaueHUe OWOTHMYECKMX B3aMMOJCHCTBHIA s CYLIECTBOBAHHS
OPraHMU3MOB B MPUPOAHBIX COOOMIECTBAX.

OKOJOTMYECKHE XApaKTCPUCTHKK monyiasuuu. (OCHOBHBIE TOKAa3aTelu
NOMYJISIMKA. YUCIIEHHOCTh, TJIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTb, MPHUPOCT,
Murpanus. JInHaMuKa YMCIICHHOCTH MOMYJISALNKA U €€ PEryIsus.

JdemoHcTpanuu:

[Toprpetsl: A. 'ymOonbar, K. @. Pynbe, O. ['ekkens.

TaGnmuupl 1 cxembl: kapra «lIpupoaHbie 30HbI 3emum», «Cpeapl 0OUTaHUS
OpraHu3mMoBy», «@Doronepuoansmy, «llonmynsuum», «3aKOHOMEPHOCTH poOCTa
YUCJICHHOCTH NOMYJISIUMA UHPY30pun-Ty penbkm», «lumesrie nenmy.

JlaGopaTopHbIe U NpaKTH4ecKHe padoThI:

JlaboparopHas padota Ne 3. «Mopdoaoruueckre 0COOCHHOCTH PaCTEHUH U3
Pa3HbIX MECT OOUTAHMSY .

JlaGoparopHas pabota Ne 4. «BiusiHue cBETa Ha POCT U PA3BUTHE YEPEHKOB
KOJIeyCcay.

[TpakTryeckas padora Ne 2. «[ToaCUET MITOTHOCTH MOMYJISIUMA PA3HbIX BUOB
PacTEHUIN.

Tema 4. Coo0mecTBa 1 3K0J0TH4ECKHE CHCTEMBI.

Coo01mecTBO OpraHu3MoB — OWOIEH03. CTPYKTyphl OMOIICHO3a: BHJIOBAs,
NPOCTPAHCTBECHHAs, Tpoduueckas (mumieBast). Buabl-nomuHaHTel. CBSI3HM B
OHOLEHO3E.

OKOJOrMYECKHE CUCTEMBI (DKOCHCTEMBI). [loHsATHE 00 »3KOCHCTEME W
onoreoneHo3e. OYHKIMOHAIBHBIE KOMIIOHEHTBI 3KOCUCTEMBL. MPOAYLIEHTHI,



KOHCYMEHTBI, peAyLUeHThl. KPpyroBOpoT BEECTB U MOTOK SHEPTUH B SKOCHUCTEME.
Tpopuueckue (MuuieBbIC) YPOBHH JKOCHCTEMBI. [IMIIEBBIE LEMU W CETH.
OCHOBHBIE TIOKA3aTEIM SKOCUCTEMBL. OmMomacca, MPOAYKIHUS. ODKOJIOTMYECKHE
NUPAMHUABL  OPOAYKIMM, YHCIEHHOCTH, Owmomaccel. (CBOMCTBA HSKOCHUCTEM:
YCTOHYMBOCTb, CAMOPETYJIALHS, pa3BuTHE. CYKIECCHSI.

[TpupoAHBIE SKOCUCTEMBI. DKOCHCTEMBI 03EP M PEK. DKOCHCTEMA XBOHHOTO
WM [IUPOKOJIMCTBEHHOTO JIECA.

AHTPOIIOTEHHBIE ~ 3KOCUCTEMBL.  ATPO3KOCHUCTEMBL. Y POO3IKOCHCTEMBIL.
Buonorndeckoe u X035 HCTBEHHOE 3HAYEHHUE arPO3KOCUCTEM B YPOOIKOCUCTEM.

buopasnooOpazue kak (akTop ycTOHUMBOCTH 3KOCUCTEM. (CoOXpaHEeHHue
OMOJIOTUYECKOTO pa3HOO0pasusl Ha 3eMJIE.

Yuenne B. U. Bepnaackoro o Ouocdepe. ['paHullbl, COCTaB U CTPYKTypa
ouochepnr. XKuroe BemiectBo M ero (yHkuuu. OcoOeHHOCTH Omochephl Kak
rII00ATbHOW 3KOCHCTEMBL.  JIMHAMWYECKOEC PpPAaBHOBECME W OOparHas CBs3b B
ounochepe.

KpyroBopoTtsl BENIeCTB H OMOr€OXUMUYECKUE LUK JIIEMEHTOB (YTIEPOa,
a30Ta). 30HATBHOCTH Onochepbl. OCHOBHbIE OMOMBI CYLIM.

YenoseuecTBo B Onochepe 3emin. AHTPONOTEHHBIE U3MEHEHUS B Orochepe.
['oGanbHbIC KOTOTMYECKUE TPOOIIEMBI.

CocyuiecTBoBaHUE MIPUPOJIBI 151 YEIIOBEYECTRA. Coxpanenue
Onopa3zHo0Opa3rst Kak OCHOBA YCTOWUMBOCTH OMocdeprl. OCHOBA paliMOHATBHOTO
YOPaBJICHUS TPUPOJHBIMA PECYPCAMH W HMX HCHOJB30BaHUE. JlOCTMKEHUS
OHMOJIOTMH W OXPaHa MPUPOIBI.

JlemoHcTpanuu:

[Toprpetsr: A. JIx. Tencnu, B. H. Cykaués, B. M. Bepnaackuid.

Tabmuibl 1 cxembl: «IlunieBsie nenu», «bUOIEHO3: COCTaB U CTPYKTYpay,
«[Ipupoansie coobmecTBay, «Llenmm nuTaHusy, «OKOIOTHYECKAas NUPAMUAIAY,
«buocdepa u yenoBek», « IKOCUCTEMA IIUPOKOIUCTBEHHOTO JIECA», « DIKOCHCTEMA
XBOMHOTO  Jieca»y, «buomeHo3  Bomoémay, «ArponeHosy, «lIpumepHbie
AHTPOTIOTCHHBIE ~ BO3JCHCTBUS HA  OpUpoAy», «BaxHeilmme HMCTOYHUKH
3arpsi3HEHUsT BO3/yXa M TPYHTOBBIX BOIY, «[louBa — BaskHEHIIas COCTaBISAIOIIASL
ounocheps», «Daktopsl nerpaganuu nousy, «llapHukoBblil 3¢ dexr», «DakTopsl
PaJAMOAKTUBHOTO 3arps3HeHust Ouoceprry, «OOmas crpykrypa Ouochepni»,
«Pacnpoctpanenue xu3Hu B Ouochepe», «O30HOBBIA 3KpaH Ouochepbdy,
«Kpyrosopot yrnepoaa B Onocdepey, «KpyroBopor azora B npupoaey.

OO6opynoBanue: MOJeNb-anIuIMKalys « TunuyHble OMOLEHO3bD», TepOapuil
«PactutenbHbie cO00IIECTBaY, KOJIEKIMKU «bruoneHno3y, «Bpeaurenn BaxkHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX ~ KYJIBTYP», TepOapud ¢ KOJUIEKIMW PAcTEHU W
YKUBOTHBIX, TPUHAUICKAIIME K PA3HBIM 3KOJIOTUYECKUM TPYMIIaM OJHOTO BUJA,



Kpacnas kuura Poccuiickoii ®eaepanuu, M300paKeHUS OXPAHAEMBIX BHUIOB
pacTEHUl U )KUBOTHBIX.



[UDIAHUPYEMBIE  PE3VJIBTATBI OCBOEHHA IIPOI'PAMMBI 110
BHUOJIOTMM HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBIIEI'O
OBPA30OBAHHKA

CornacHo ®I'OC COOQO, ycraHapmuBaOTCS TPeOOBAHUS K pe3yibTaraMm
OCBOCHMS  O0ydHarOmuMuUCId MOpOrpaMM  CpeaHero  oOmiero  oOpa3oBaHUS:
JMYHOCTHBIM, METAPEMETHBIM U MPEAMETHBIM.

JIMUHOCTHBIE PE3YJIbTATDBI

B cTpykType JTMYHOCTHBIX PE3YJIbLTATOB OCBOCHUS mpeamera «buoJiorus»
BBIJICJICHBI CJICIYIOMIME COCTABJISIOIME. OCO3HAHME 00yYarOmUMUCI POCCUHCKON
FPAXKIAHCKON UACHTUYHOCTH — TOTOBHOCTU K CAMOPA3BUTHIO, CAMOCTOATEIIbHOCTH
U CaMOONPEACIICHUIO, HAJIMYME MOTUBAIMM K  OOy4YEHUIO  OWOJIOTHH,
LETICHAMPABIICHHOE PA3BUTHE BHYTPEHHUX YOESKACHUN JIMYHOCTH HA OCHOBE
KJIFOUEBBIX IIEHHOCTCH M MCTOPUYECKUX TPAAULMNA Pa3BUTHS OUOJIOTHYECKOTO
3HAHUS, TOTOBHOCTh U CIOCOOHOCTh OOYYaOIIMXCS PYKOBOJICTBOBATHCS B CBOCH
JNEATEIBHOCTA [IEHHOCTHO-CMBICIIOBEIMU  YCTAHOBKAMM, TIPUCYLUMMHU CHUCTEME
OMOJIOTUYECKOTO  O0pA30BaHMs, HAJIMYME HKOJOTHYECKOTO IMPABOCO3HAHMS,
COCOOHOCTH CTaBUTh LIEJIA U CTPOUTD KU3HCHHBIC TIJIAHBI.

JIMYHOCTHBIE PE3YyNAbTATBI OCBOCHUS NpeaMeTa «bHOoJIoOrusy NOCTUTArOTCs B
€IVUHCTBE Y4YeOHOW MW BOCIMTATEIIBHOH JESITEIbHOCTH B COOTBETCTBUU C
TPAIALIMOHHBIMU POCCUIUCKUMH COLIMOKYJIBTYPHBIMUA, UCTOPUUECKUMU U TYXOBHO-
HPABCTBCHHBIMU IICHHOCTSMH, MPUHITHIMA B OOLIECTBE MpPaBHJIAMH M HOPMAaMH
MOBEJCHUST M CHOCOOCTBYIOT TMpOIECCAaM CaMOIMO3HAHUS, CAMOBOCIUTAHUS U
CaMOpa3BUTHs, PA3BUTHUS BHYTPEHHEH TO3ULMKA JIMYHOCTH, MATPUOTHU3MA,
VBOKECHHUS K 3aKOHY W MPABOMOPAIKY, YEJOBEKY TPyAa U CTAPLIEMY MOKOJICHUIO,
B3aUMHOTO YB@KCHMS, OEPEKHOrO0 OTHOLIEHUS K KYJIbTYPHOMY HACIEIUI0 M
TPpaIULIMIM MHOTOHALMOHAIBHOTO Hapona Poccuiickoit deaepaunu, Npupoae u
OKPY KaroLlIEN Cpee.

JIMYHOCTHBIE PE3yJbTaThl OCBOEHUS yueOHOro mnpeamera «buonorusy
JOJKHBI OTPakaTh TOTOBHOCTh M CIOCOOHOCTH 00YYAKOIINXCSl PYKOBOJCTBOBATHCS
c(hOPMUPOBAHHONH BHYTPCHHEH MO3MIMEH JUYHOCTH, CUCTEMON I[IEHHOCTHBIX
OpUCHTAlMi, TMO3UTHUBHBIX BHYTPCHHMX  YOEXKIEHWH, COOTBETCTBYIOIINX
TPAJAMIIMOHHBIM [IEHHOCTSM POCCUHCKOr0 OOIIECTBA, PACIIMPECHUE >KU3ZHEHHOTO
ONbITA U OMNBITA ACATEIBHOCTH B MPOLECCE PEeATU3ALNU OCHOBHBIX HAIPABJICHUN
BOCIIUTATEJILHOMN AEATENIbHOCTH, B TOM YUCJIE B YACTH:

1) rpazk1aHCcKOro BOCIIMTAHUS:

c(hOPMUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYAIOLIErOCs KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCHICKOTO OOIIECTBA;



OCO3HAHUE CBOMX KOHCTUTYLUMOHHBIX MPaB W OOS3aHHOCTEH, YBaOKECHHE
3aKO0HA U MPABOIOPSIIKA,

TFOTOBHOCTb K COBMECTHOW TBOPYECKOW JAEATENIBHOCTH MNPUA  CO3JaHUU
y4€OHBIX MPOCKTOB, PEIICHWM YYEOHBIX W TMO3HABATEIbHBIX 3a7a4, BBIMOJIHCHUN
OMOJIOTMYECKHUX SKCIIEPUMEHTOB,;

CHOCOOHOCTh  OMPEAENSITh COOCTBEHHYIO MO3WIUI0 1O OTHOIICHUIO K
SIBJICHUSIM COBPEMEHHOM YKU3HU U OOBICHITH €€,

YMECHHE YUYHMTHIBATH B CBOMX JCHCTBUSX HEOOXOAMMOCTH KOHCTPYKTHBHOTO
B3aMMOJECHCTBHS JIFOAEH ¢ pa3HBIMHA YOCKACHUSIMH, KYJIbTYPHBIMU LEHHOCTSIMH W
COLIMAJIBHBIM TOJIOKEHUEM

TOTOBHOCTb K COTPYJHHUYECTBY B TMPOLECCE COBMECTHOIO BBINOJHEHHUS
y4eOHBIX, TO3HABATEIIbHBIX M MCCICAOBATEIbCKAX 33a4, YBAKUTEIBHOIO
OTHOIICHUST K MHEHHUIO OIIMOHEHTOB NPH OOCYKIEHUH CIOPHBIX BOMPOCOB
OMOJIOTMYECKOTO CONIEPIKAHUS,

TOTOBHOCTBb K TYMAHUTAPHON U BOJIOHTEPCKON AEATENBHOCTH,

2) IaTPHOTHYECKOT0 BOCIIUTAHHUS

c(hOpPMHUPOBAHHOCTh POCCUICKOM TPaKIaHCKON UIAECHTUYHOCTH,
MaTPUOTA3MA, YBLKECHHMS K CBOEMY HApPOAY, YYBCTBA OTBETCTBEHHOCTH IEPEN
Ponuuoii, ropmoctu 3a cBOW Kpail, cBOKO PoanHy, CBOW A3BIK M KYJIBTYDY,
MPOLIJIOE U HACTOSIIEE MHOTOHALIMOHANIBHOTO Hapoaa Pocenu;

LIEHHOCTHOE OTHOLICHUE K MPUPOJHOMY HACIECIUIO U NMAMITHUKAM MPUAPOJIBI,
JNOCTHKEHUM Poccrun B HayKe, MCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYAE;

CHOCOOHOCTh OLEHUBATh BKJIAJ POCCHICKMX YYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTMH, MOHWUMAHHWsS 3HAYCHWUS OMOJOTMM B TMO3HAHWHM 3aKOHOB
NPUPOJBI, B )KU3HU YETIOBEKA M COBPEMEHHOTO OOIIECCTRA,

ujchHas yOeKIEHHOCTh, TOTOBHOCTh K CIY>KCHHIO M 3ammre OTeyecTBa,
OTBETCTBEHHOCTH 32 €0 CyAb0Y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHHS:

O0CO3HAHUE TYXOBHBIX [IEHHOCTEN POCCUMCKOTO HAPOIa,

c()OPMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEICHUS,

CHOCOOHOCTh OLICHMBATh CHTYAlLMK0 W MPUHUMAaTh OCO3HAHHBIC PELICHHS,
OPUEHTUPYSCh HA MOPAIIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,

OCO3HAHUE JINYHOTO BKJIaJa B TOCTPOCHUE YCTOMUMBOTO OyAy1IEro;

OTBETCTBEHHOE OTHOLICHUE K CBOUM POAMTENSAM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOI'0 TPUHATHS IEHHOCTENW CEMEWHOM JKA3HHM B COOTBETCTBHU C
TpaguuusIMu HapoaoB Pocenn;

4) 3¢TeTHYeCKOr0 BOCTIUTAHMS

ACTETHYECKOE OTHOLIEHUE K MHUPY, BKJIIOYAs SCTETUKY ObITa, HAYYHOIO W
TEXHUYECKOrO TBOPYECTBA, COPTA, TPYAA, OOLIECTBEHHBIX OTHOLICHHUIA;



NOHMMAHKE SMOLUMOHATILHOTO BO3ACHCTBUS KUBOIM NMPUPOABI H €€ LIEHHOCTH,

TOTOBHOCTb K CAMOBBIPOKEHUIO B PA3HBIX BUJAX UCKYCCTBA, CTPEMIICHHE
NPOSIBIISATH KAY€CTBA TBOPUECKOM THUHOCTH,

S) ¢usuueckoro BocnuTaHusi, GopMUPOBAHMS KYJIBTYPbI 310POBbS H
IMOLMOHAIBHOIO 0JIArONOJYYHsI:

NOHUMAHUE W peaju3alus 3J0pPOBOro M 0Oe3omacHoro odpaza >KU3HU
(310pOBOE  MUTAHWE, COONIFONCHWE TUTMEHUYECKMX TpaBWI MW HOPM,
cOATaHCUPOBAHHBIA PEKUM  3aHATUH M OTHAbIXA, peryispHas (uznueckas
AKTUBHOCTh), OCpPEKHOTO, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOLICHHS K
COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 310POBBIO;

NOHAMAHWUE UEHHOCTM TPABHJ WHAMBHAYAIBHOTO M KOJUICKTHBHOTO
0€30MacHOro MOBEACHHS B CUTYALMSX, YTPOKAFOIINX 30POBBIO U KU3HU JIFOJIEH;

OCO3HAHUE TOCJECACTBANA W HEMPUATUS BPEAHBIX MPHUBBIYEK (YMOTPEOJICHUS
AJIKOTOJIs1, HAPKOTUKOB, KypEHUS ),

6) TPY10BOT0 BOCIIMTAHUSL:

TOTOBHOCTb K TpPYAy, OCO3HAHWE LEHHOCTH MAaCTEPCTBA, TPYAOIIOOHE;,

FOTOBHOCTh K AKTUBHOW AEATEIBHOCTHA TEXHOJIOTMYECKOW M COLUATBHOM
HAMPABJIEHHOCTH, CMOCOOHOCTh MHULMUPOBATH, MJIAHUPOBATHE U CaMOCTOSTEIBHO
BBITIOJIHATh TAKYIO JEATEIBHOCTD;

MHTEPEC K PA3MUHBIM cepaM MpodecCHOHATbHON NEATENBHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIA BHIOOP Oyayuied mnpodeccun W peaau30BHIBATH
COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTh W CHOCOOHOCTh K OOpa30oBaHUIO W CaMOOOpPa30BaHUIO Ha
MPOTSHKEHUN BCEH YKA3HMU,

7) 3KOJIOTHYECKOr0 BOCTIUTAHMS:

SKOJIOTHYECKH 1EJIECO00PA3HOE OTHOIICHUE K MPUPOAEC KaK HCTOYHUKY
YKU3HU Ha 3eMJIe, OCHOBE €€ CYIICCTBOBAHUS,

NOBBILICHUE YPOBHS SKOJOTMYECKOW KYyJIBTYpbl: MPUOOPETCHHUE OIbITA
NJIAHUPOBAHMSI TOCTYNKOB M OLEHKA WX BO3MOXKHBIX TOCIEACTBUMA  JUIs
OKPY KarOIIENH CPENBI,

OCO3HaHUE IOOAIBHOIO XapakTepa JKOJIOTMYECKHUX MPOONEM W MyTeH X
peLeHus;

CHOCOOHOCTh MCHOJIB30BaTh MPUOOpETacMbIe MpPU KM3YYEHUH OHOIOTHH
3HAHHMSIT M YMEHUS TPH PEUICHHH MPOOJEM, CBI3aHHBIX C PALMOHAIBHBIM
NPUPOJONOIb30BAHUEM  (COOJIIOJIECHNE  TMPaBWJI  TOBEACHUS B MPUPOJIE,
HANPABJICHHBIX HA COXPAHECHUE PABHOBECUS B DKOCHCTEMAX, OXPaHy BHJOB,
3KOCHUCTEM, OMOChEPHI);



AKTUBHOE HENPUATHE JECUCTBUM, MNPUHOCAIIMX BPEX  OKPYIKAKOLICH
OPUPOJHON Cpeae, YMEHUE NPOTHO3MPOBATh HEOIArONPUATHBIE SKOJOTUUYECCKHE
NOCJICACTBHS MPEANPUHUMACMBIX ICHCTBUI U MPEAOTBPALLATE UX;

HAJIMYKE PA3BUTOIO SKOJIOTMYECKOTrO MBILUICHHMS, 3KOIOTHYECKON KYJIBTYPBI,
OMbITa NEATENBHOCTH 3KOJIOTUYECKON HaIPaBICHHOCTH, YMEHUS
PYKOBOIACTBOBATECA WMHU B ITO3HABATEIILHOW, KOMMYHUKATUBHONW W COLMAIBHOM
IIPAKTUKE, TOTOBHOCTH K YYACTHIO B MPAKTHUUYECKON ACATENIBHOCTH 3KOJOTHYECKOM
HaIPABICHHOCTH,

8) HeHHOCTH HAYYHOI'0 TO3HAHHUSA:

c()OPMUPOBAHHOCT MHMPOBO33PEHMS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSl HAYKHA W OOIIECCTBEHHOM MPAKTUKW, OCHOBAHHOTO Ha JUAJIOTe
KYJIBTYP, CHOCOOCTBYIOILETO OCO3HAHUIO CBOETO MECTA B MOJIMKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHKUE SI3BIKOBOW W YMTATEINBCKOM KYJBTYPBl KAaK CpPEACTBA
B3aMMOJECHCTBHS MEXKTY JTFOABMH U IMO3HAHUS MUPA,

MOHUMAHUE CHeU(pUKH OWOJIOTUM KaK HAayKH, OCO3HAHWs €€ POau B
(OpPMUPOBAHMM PALMOHATIBHOTO HAYYHOTO MBILUICHHS, CO3/aHUU LEIOCTHOTO
NPEICTaBICHUS 00 OKPY’KAIOIIEM MUPE KaK O €IMHCTBE MPUPOABI, YEIOBEKA W
oOuiecTBa, B MO3HAHWM MPUPOAHBIX 3aKOHOMEPHOCTEH M PELICHUH MPOoOieM
COXPaHEHUS MMPUPOJHOTO PABHOBECHS,

yOEXKAEHHOCTh B 3HAYMMOCTH OHMOJIOTMH JII COBPEMEHHOM IMBUIIM3ALIVH:
o0ecnevYeHrss HOBOTO YPOBHS PA3BUTHS MEIULMHBI, CO3JAaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTHHA, CIMOCOOHBIX  peliarb  PECYpPCHbIE  MPOOJIEMBI  pa3BHTHs
YeJIOBEYECTBA, MOUCKA MYTEH BBIXOJA M3 MIOOAIBHBIX SKOJIOTHYECKUAX MPOOIEM U
obecnedyeHus  MepexoAa K YCTOMYMBOMY — Pa3BUTHIO,  PalMOHAILHOMY
WCIOJIb30BAHUIO TPUPOIAHBIX PECYPCOB M (POPMUPOBAHMIO HOBBIX CTaHAAPTOB
YKU3HU,

3aMHTEPECOBAHHOCTh B TOJYYEHUH OMOJOTMYECKMX 3HAHWA B LENAX
NOBBILICHUSI OOMICH KYJIBTYPBI, €CTECTBEHHO-HAYYHOW T'PAMOTHOCTH, Kak
COCTaBHOM 4YacTH (PyHKIMOHAIBHOW IPaMOTHOCTH O0yYarommxcs, popMupyemMoi
PU U3YYECHUH OMOJIOTHH;

MOHUMAHUE CYLIHOCTA METOJNOB MO3HAHMS, UCIIONB3YEMBIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH MWCMONb30BaTh NOJYyYacMble 3HAHUS [UIs aHAJM3a M
OOBSICHEHMSI SIBJIEHUI OKPYKAOLIEr0 MUPA U MPOUCXOIAIMINX B HEM M3MEHCHUM,
YMEHHE JeNlaTh OOOCHOBAHHBIE 3aKIIOYCHHS HA OCHOBE HAY4YHBIX (DAKTOB H
UMEIOIIMXCS JaHHBIX C LENTBIO MOy YEHHsI JOCTOBEPHBIX BHIBOJIOB,

CHOCOOHOCTh CaMOCTOSITENIBHO HKCIOJIB30BATh OWOJIOTHYECKHAE 3HAHUS JUIs
peteHust TpoOEM B peabHBIX JKU3HEHHBIX CUTYaLUsX;

OCO3HAHME LICHHOCTH HAYYHON NEATENIbHOCTH, TOTOBHOCTH OCYLIECTBIIATH
MPOECKTHYIO M HUCCIIEA0BATENBCKYIO ACATENBHOCTh MHAWBUAYAIBHO U B TPYIIIIE,



TOTOBHOCTb M CIHOCOOHOCTh K  HEMPEPBIBHOMY  OOpa3oBaHUID U
caM000pa30BaHUIO0, K AKTHBHOMY MOJYYEHWIO HOBBIX 3HAHWH MO OMOJIOTUH B
COOTBETCTBUM C YKU3HEHHBIMHA MOTPEOHOCTAMMU.

METAIPEIAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE Pe3yJIbTaThl OCBOEHUS y4eOHOTo mpeamera «buosorusy
BKIIFOYAKOT. 3HAYMMBIE Ui (POPMUPOBAHWS MHMPOBO33PEHHS OOYYAROIIMXCS
MEXAMCUUIIIMHAPHBIE (MEXKIPEAMETHBIE) OOIIEHAYYHBIC MOHITHS, OTPAKAOIINE
LEIOCTHOCTh HAYYHOW KapTUHBI MHUpa M CHOEUM(PUKY METOAOB MMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax (BELIECTBO, SHEPTUS, SBIICHUE, TPOLECC,
CUCTEMA, HAYYHbI (paKT, MPUHLMUI, THUMOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIICIOBAaHNE,  HAOMIOACHHWE,  WM3MEPEHUE,  OKCIHEPHUMEHT W JIPYrUX),
YHHUBEPCAIbHBIC y4YeOHbIE JACHCTBUS (ITO3HABATENBHBIE, KOMMYHHUKATHBHBIC,

PETYJIATUBHBIE ), o0ecnevnBaroIIne (opmMupoBaHue (YHKLMOHATBHON
IPAMOTHOCTH W COLMAJIBHOW KOMIIETEHIMM OOYYAKOIIMXCS, CIIOCOOHOCTH
00yJaromumxcs UCIOIb30BATh OCBOCHHBIC MEX AU CUUATIIMHAPHBIE,

MUPOBO33PCHUYECKUE 3HAHWST W YHUBEPCAIbHBIE y4cOHbIE JCHCTBHS B
[TO3HABATEIILHON U COLMAJIBHON ITPAKTHUKE.

MeTanpeaMeTHBIE PE3YyAbTaTBl OCBOEHUS MPOTPAMMBI  CPEAHErO OOIIETO
00pa3oBaHusl TOJDKHBI OTPAXKATh:

Ognaaenue YHHBEPCAJIbHBIMH y4eOHbIMH NMO3HABATE/IbHBIMHU
AefiCTBUSIMH:

1) 0a30BbI€ JOTHYECKHE ACHCTBHS:

CaMOCTOSITENILHO  (POPMYJNIMpPOBaTE W AKTYaIU3WpoOBaTh  Ipoldiemy,
paccMaTpuBaTh €€ BCECTOPOHHE,

UCIOJb30BaTh MPH OCBOCHWHM 3HAHWN MPUEMBI JIOTUYECKOTO MBILITICHHS
(aHanmu3a, CUHTE3a, CPABHEHMSI, Knaccuukanu, 0000IICHH s ), PACKPBIBATH CMBICIT
OMOJIOTMYECKHUX TMOHATHI (BBLACHATh UX XapAaKTEPHBIC MPU3HAKH, YCTAHABIMBAThH
CBSI3H C APYTUMU TOHSTHSIMHA ),

ONPEACTATh UEAN ACIATENILHOCTH, 3a/JaBas MNapaMeTpPsl W KPUTEPHH MX
JOCTHKEHHSI, COOTHOCHTD PE3YJIbTAThl ACATEIBHOCTH C MOCTABIICHHBIMH LIESMH,

UCIOJIb30BaTh OMOJIOTMYECKUAE TOHITHS Ui OOBACHEHUS (DAKTOB U SIBIICHUMN
>KUBOM ITPAPOJEL;

CTPOUTh JIOTHYECKUE PACCYXKACHHS (MHIYKTUBHBIC, JEAYKTUBHBIE, TIO
AQHAJIIOTHH), BBISBIIATH 3aKOHOMEPHOCTH W TPOTHMBOPEYMS B PACCMATPUBACMBIX
SBJICHUAX, (POPMYIMPOBATH BHIBOBI M 3aKITFOUEHUS,

OPUMEHATh  CXEMHO-MOJIENBHBIE  CPEACTBA IS NPEICTABICHUS
CYLIECTBEHHBIX CBA3CH M OTHOLICHWH B M3y4acMbIX OMOJIOTMYECKMX OOBEKTaX, a



TaKKE  NPOTUBOPEYMI  pPa3HOr0  pPOAA,  BBISBICHHBIX B Pa3IMYHBIX
WH(HOPMALMOHHBIX UCTOYHUKAX;

pa3padaTeiBaTh MJaH PELICHUS MPOOJEMBI C YYETOM aHAIM3a UMEKOLIUXCS
MaTEPHATIbHBIX U HEMATEPAAIIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBHI B ACATEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YIIbTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTIEACTBHIA ACATENbHOCTH,

KOOPAVMHHUPOBaTb M  BBINOJHATH PpadOTy B  YCIOBHAX  PEATBHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOACHCTBHSI,

Pa3BUBATH KPEATHBHOE MBILICHAE MPU PELICHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIC UCCIEI0BATEILCKHE ICTICTBHSA:

BJIQ/ICTh HABBIKAMU YUEOHO-HCCIIEA0BATENBCKONW U MPOEKTHON NEATEIBHOCTH,
HaBBIKAMM  pa3pelieHusi MOpoOsiieM, CIHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbBHOMY TOMCKY METOJIOB PEIIEHUS MPAKTUYECKUX 3344, TPUMEHEHUIO
Pa3IMYHBIX METOJOB MMO3HAHUS,

UCIOJb30BaTh PA3JMYHbIC BUABl JEATEIBHOCTH MO MMOTYYEHUKD HOBOTO
3HAHMSI, €r0 MHTEPNpPETAlH, MNPeoOpPa30BAaHUID W NPHUMEHCHHIO B YUYEOHBIX
CUTyalusX, B TOM YUCJIE TIPYA CO3AAHUN YUECOHBIX H COLMAITBHBIX TPOEKTOB,;

(opMuUpOBaTh HAYUYHBINA THUI MBILIUICHUS, BIAJETh HAYYHOH TEPMUHOJIOTHCH,
KITFOUEBBIMH MTOHATHIMH W METOJIAMU,

CTaBUTh W (POPMYIHpPOBaTh COOCTBEHHBIE 3adaud B 00pa3oBaTENbHOMA
JESATENBHOCTH W 5KU3HEHHBIX CHTYALMSIX;

BBISIBJISITH MPUYMHHO-CJICACTBEHHBIE CBS3M M AKTyaIM3MPOBATh 3ajady,
BBIJIBUTaTh TUIOTE3Y €€ PELICHUS, HAXOOUThb ApPryMEHTHI JUIS JOKA3aTEIbCTBA
CBOMX YTBEPKICHUH, 3a1aBaTh MapaMeTPhl U KPUTEPUU PELICHHS,

AQHAJIM3MPOBATh TMOJYYEHHBIE B XOJE PCEIICHUS 3a1a4d  PE3yJIbTaThI,
KPUTHYECKH OLICHUBATh WX JIOCTOBEPHOCTH, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLEHKY HOBBIM CUTYallHsSIM, OLICHUBATh TPHOOPETEHHBIH OIBIT,

OCYILECTBIIATh LEJICHANPABICHHBIN MOUCK MEPEHOCAa CPEACTB M CHOCOOOB
JEHCTBUS B MPOQPECCUOHATILHYIO CPENY;

YMETh MEPEHOCUTh 3HAHWS B IMO3HABATCIBHYIO W MPAKTUUYECKYIO 00JaCTH
YKU3HEEATEIBHOCTH,

YMETh HHTEIPUPOBATH 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IACTEH;

BBIJIBUTaTh HOBBIE MJEH, MPEUlaraTb OPUTMHAIBHBIE TMOIXOAbl U PELICHMUS,
CTaBUTh MPOOIEMBI U 3a1a4H, JOMYCKAOIINE AIbTEPHATHBHBIE PELICHMSI.

3) pabora ¢ unpopmanueii:

OPHUEHTHPOBATHCS B PA3JIMYHBIX UCTOYHHKAX MHPOPMALUH (TEKCTE YUEOHOTO
nocoOus, HAy4YHO-NOMYJISIPHOM jmTeparype, OWOJIOTMYECKUX CIIOBapsX W
CIPABOYHMKAX, KOMITBIOTEPHBIX 0a3ax JAHHBIX, B IHTepHETE), aHaIM3upoBaTh



WH(OPMALMIO PA3IMYHBIX BUIOB U (POPM MPEACTABIECHUS, KPUTHUECKH OLICHUBATH
€€ TOCTOBEPHOCTh M HENMMPOTHBOPEUYNUBOCTH;

(opMynupoBaTh 3aMPOChl U MPUMEHATH PA3TUYHBIE METOJABI MMPU MOUCKE U
oTOOpe OMOJIOrMYECKO MH(pOpMaIK, HEOOXOIUMOM ISl BBIMOJTHEHUST YUEOHBIX
3a/1ad;

nprOOpPETaTh OMBIT HKCHOJIB30BAHUS WH(POPMALMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHiA, COBEPIICHCTBOBATh KYJIBTYPY aKTHBHOIO MCITOJIb30BAHUS PA3JIMYHBIX
MOMCKOBBIX CHCTEM,

CaMOCTOSITEIbHO ~ BBIOMpATh  ONTUMAIBHYHO  (OpMYy  IPEACTABICHHS
Ounonornueckoil nHpopManuu (CXemel, rpadukm, TuarpaMmmel, TaOIUIbI, PUCYHKA
¥ Ipyroe),

UCIOJb30BaTh HAYYHBIA S3bIK B KAUECTBE CpeACTBA Npu pabore cC
OMoNornueckoi HMHPOpMaLMEld: TPUMEHATh XWMHYECKME, (PU3MYECKHE W
MaTEMATUYECKAE 3HAKW M CHMBOJBI, (OpMYJibl, aO0peBUaTypy, HOMEHKIATYPY,
UCMOJIb30BaTh W NPEOOpPa3OBbIBATH  3HAKOBO-CMMBOJMYECKME  CPEACTBA
HarJsIHOCTH,

BIQJCTh  HABBIKAMM  paClO3HABaHWs W 3alMThl  WH(pOpMaLWW,
WH(}HOPMALMOHHOK 0€30MACHOCTH JTUYHOCTH.

OBnageHne yHUBEPCAJIbHBIMA KOMMYHHKATHBHBIMH J1CHiCTBUSIMH::

1) o0ienue:

OCYILECTBIISATE KOMMYHHUKAIIMKA BO BCEX cpepax >KU3HU, AKTUBHO YYaCTBOBATh
B JIMAJIOTE WJIM JTMCKYCCHHM MO CYIIECTBY OO0CY)KIAEMOM TEMBI (YMEHHUE 3a/1aBATh
BOMPOCHI, BBICKA3bIBATh CY>KJICHUS OTHOCUTEIILHO BBIMOJIHEHUS MPEAIaracMoi
3a/1a4M, YYUThIBaTh MHTEPECHI M COTIACOBAHHOCTh MO3ULMH JPYTUX yYaCTHUKOB
JMaIora Wiv JUCKYCCHN ),

pacro3HaBaTh HEBEPOATbHBIE CPEACTBA OOLICHMS, MOHUMAaThb 3HAYEHHE
COLIMATIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHMS KOH(IMKTHBIX CHUTYalWi,
YMETh CMAT4aTh KOH()IMKTHL U BECTH MEPETOBOPHI;

BJIAQJICTh PA3IMYHBIMM CHOCOOAMH OOIICHWS M B3aUMOJACHCTBHS, MOHUMATh
HaMEPEHUs APYTUX JIFOACH, MPOSIBIISITh YBAKUTEIBHOE OTHOLIEHUE K COOECEHUKY
U B KOPPEKTHOU PopMe POopMyarpoOBaTh CBOH BO3PAKECHHS,

PA3BEPHYTO W JIOTMYHO HM3JlaraTb CBOK TOYKY 3PEHHS C HMCIOJIb30BAHUEM
S3BIKOBBIX CPENICTB.

2) COBMECTHAsA AEATENbHOCTD:

NOHAMATh W MCIOJB30BaTh MPEUMYLIECTBA KOMAHIHOW W WHAMBHIY ATbHOM
pabOThl TPU PEIEHUU OUOJIOTHYECKONU MpoOJIeMbl, 000OCHOBBIBATH HEOOXOAMMOCTh
NPUMCEHEHHUS TPYNNOBBIX (POPM B3aMMOJECHCTBUS MPU pELICHAN YUEOHOH 3a1a4u,

BbIOMpATh TEMATHKY W METOJABl COBMECTHBIX ICHCTBUI C Y4€TOM OOMIMX
WHTEPECOB M BO3MOKHOCTEH KKIOT0 YeHa KOJUICKTHBA,



[PUHUMATh L€  COBMECTHOW  JEATENIbHOCTH, OPraHu30BbIBATH U
KOOPAWHHUPOBATH ACHCTBUAA MO €€ OOCTHKEHUIO. COCTABJIATH IUIAH JIEHCTBUW,
pacrpenesarb poJid ¢ YYETOM MHEHMM Y4YaCTHUKOB, OOCY)KIATh PpE3YJIbTaThI
COBMECTHO# paboTHl,

OLICHMBATh KAa4ye€CTBO CBOETO BKJIaAa W KaOKIOIO yYaCTHHKA KOMAaHIBl B
oOMid pe3ysibTaT no pa3paboTaHHBIM KPUTEPUSIM;

npeiarartb HOBBIE TPOEKTHI, OLIEHWBATH WJIEA C MO3WLHAA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKON 3HAYUMOCTH,

OCYILECTBJIATE MO3UTUBHOE CTPATETMYECKOE IIOBEACHUE B Pa3IMYHBIX
CUTyalUsIX, MPOSBIISATH TBOPUYECTBO U BOOOPAKEHHE, OBITh HHULIMATUBHBIM.

OBj1aieHHe YHHBEPCAJILHBIMH PeryJISTHBHBIMH AEHCTBUAMM:

1) camoopranusanus:

UCIOJb30BaTh OWONOTMYECKUE 3HAHWS [UIsl BBISBJICHUS MPOOIEM M UX
PELICHUS B 5KU3HEHHBIX U YUYCOHBIX CHTYALMSIX;

BbIOMpaTh HA OCHOBE OWOJIOTMYECKMX 3HAHWH LEIECBBIE W CMBICIOBBIE
VCTAHOBKM B CBOMX ACHCTBHUAX M MOCTYINKAX [0 OTHOLIEHHUIO K JKMBOM IMPUPOZE,
CBOEMY 3JI0POBBIO U 3J0POBBIO0 OKPYIKAOIINX;

CaMOCTOSITENBHO OCYLUECTBIIATE MMO3HABATENBHYIO JEATEIBHOCTD, BBIABIIATH
npoOJIEMBI, CTABUTh U (POPMYJIUPOBATH COOCTBEHHBIC 3aa4l B 00Pa30BaTEIbHOM
NEATENBHOCTH U )KU3HEHHBIX CUTYalUAX;

CaMOCTOSITETIBHO ~ COCTaBJATh IUIAH PEIICHUS MPOOJEMBI C  YYETOM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U TPEANOUYTECHMIA;

JABaTh OLIEHKY HOBBIM CUTYaLUsM,

paclpsTh paMKu y4eOHOTrO MPEAMETa HA OCHOBE JIMYHBIX MPEANOUYTEHUIA,

JIeNIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH
3a PEIICHHUE;

OLICHUBATh TPUOOPETEHHBIN OIBIT,

croco0CTBOBATh (POPMUPOBAHWIO M MPOSBICHUIO IMUPOKOH SPYIULUN B
pa3HBIX OO0JIACTAX 3HAHWA, MOCTOSHHO TOBBIIIATH CBOM 00pa30OBaTENBHBIA W
KYJBTYPHBIA YPOBEHB.

2) CAMOKOHTPOJIb:

JaBaTh OLCHKY HOBBIM CHUTYallMsIM, BHOCUTh KOPPEKTHUBBI B JEATEIBHOCTD,
OLICHUBATH COOTBETCTBUE PE3YJILTATOB LIENIAM;

BIQJICTh  HABBIKAMM  TO3HABATCIBHONW  pEQUIEKCMM  KaKk  OCO3HAHMs
COBEpLIAEMBIX ACHCTBUM W MBICIUTENBHBIX MPOLECCOB, WX PE3YIbTATOB H
OCHOBaHWil, UCHONB30BaTh MPUEMBI PE(ICKCUN UIS OLECHKHA CHTyaluu, BbIOOpa
BEPHOIO PELLEHHUS,

VMETHb OLICHUBATH PUCKH KM CBOEBPEMEHHO IPUHUMATH PELICHUS MO0 HX
CHIDKEHHIO;



NPUHUMATE MOTHMBBI W aAPryMEHTBHl APYIMX IMPH AQHAIM3E PE3YJIbTATOB
NEATENBHOCTH,

3) npuHsiTHE Ce0s U APYTHX:

OPUHAMATH ce0sl, TOHUMAs CBOM HETOCTATKHU U JOCTOMHCTBA,

NPUHUMATE MOTHBbI W APIYMEHThl JPYTUX I[PU AQHAIM3E PE3YJIbTATOB
NEATENBHOCTH,

NPU3HABATh CBOE MPABO M MPABO APYTMX HA OIIMOKH;

pa3BUBATH CIOCOOHOCTh MOHUMATh MUAP C MO3UIUHN IPYTOro YEJIOBEKA.

HPEAMETHBIE PE3YJIbTATDBI

[IpenMeTHbie pe3ynbTartel 0CBOCHHs mnporpammbl COO mo Owmosiormd Ha
0a30BOM yPOBHE BKJIIOUAIOT CHECHU(PUUECKHE Ul YIEOHOTO npeameTa « buonorusy
HAYYHbIC 3HAHWS, YMEHHS W CIOCOOBI JEHCTBUIA 1O OCBOEHUIO, MHTEPIPETALUU U
npeoOPa30BAHUIO 3HAHUH, BUIBI JEATEIBHOCTH MO MOTYYEHUKO HOBOTO 3HAHUS W
NPUMECHECHUIO 3HAHWI B PA3NMYHBIX YYEOHBIX CHUTYalMsX, & TAKKE B PEATbHBIX
JKU3HECHHBIX CHUTYalWsSX, CBA3aHHBIX C OWonorueid. B mporpamMme npeameTHbIe
PE3YABTATHI NPEICTABICHBI MO TOAAM O0YUYECHHSI.

[IpeaMeTHBIE pe3yabTaThl OCBOCHUsL yueOHOro npeamera «buonorus» ¢ 10
Kj1acce NOMKHBI OTPAXKaTh:

c()OPMUPOBAHHOCTh 3HAHHMIA O MECTE M POJIM OMOJIOTUM B CHCTEME HAYUYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMUPOBAHWM COBPEMEHHOH €CTECTBEHHO-
HAYyYHOH KapTHHBI MUPA M HAYYHOTO MHPOBO33PEHMS, O BKJIANE POCCUHCKHX W
3apyOCKHBIX YYEHBIX-OMOJIOrOB B  pa3BUTHE OWOJIOTHH, (PYHKIHMOHAIBHOMN
IPaMOTHOCTH Y€JIOBEKA JIJIsl PELICHMS YKU3HEHHBIX 33]1a4,

YMEHHE PACKPBIBATh COACPKAHHE OHMOJIOrMYECKMX TEPMUHOB W TOHSTHI:
KW3Hb, KJIETKA, OpraHu3M, Meradoim3M (OOMEH BENIECTB W MPEBPAIICHUE
SHEPrUM), FTOMEOCTA3 (CaMOPEryJsIus), YPOBHEBAs OPraHU3alMs KUBBIX CHUCTEM,
CaMOBOCITPOM3BEACHUE (PEMPOAYKIIMS ), HACIEICTBEHHOCTh, N3MEHUYMBOCTb, POCT U
pa3BUTHE;

YMEHUE U3JIaraTb OWOJIOTMYECKUE TEOpUH (KJIICTOYHAs, XPOMOCOMHAs,
MYTAaUMOHHAs, LEHTPAIbHAS JOrMa MOJEKYJIsApHOW Owuosiorum), 3axkoHbl (I
Menpens, T. Moprana, H. Y. BaBunoBa) u y4eHus (0 HEHTpax MHOrooOpasus
MPOUCXOXKIICHUS KYJIbTypHbIX pacTeHuit H. M. BaBunosa), onpenensTe rpaHuUllbl
WX MPUMEHUMOCTH K >KHBBIM CUCTEMAM;

YMEHHE BIAJCTh METOJAAMH HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIIOJCHUE U
OMHCAHUE JKUBBIX CUCTEM, MPOLECCOB W SIBJICHHNA, OPraHM3alMs W MPOBEIACHHE
OMOJIOTMYECKOT0  DKCIEPUMEHTA,  BBIABW)KEHWUE  TUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXIYy MCCIEAYEMBIMUA BEIMYMHAMU, OOBICHEHHUE MOMYyYEHHBIX



PE3YABTATOB, MCMOIB30BAHHBIX HAYYHBIX MOHATHH, TEOPUH W 3aKOHOB, YMEHHWE
JIeNIaTh BBIBOJIbI HA OCHOBAHUM MMOJIyYCHHBIX PE3YJIbTATOB,;

YMEHHE BBIIENATh CYLIECTBEHHBIC MPU3HAKA BUPYCOB, KJIETOK MPOKAPUOT W
SYKapHOT, OJHOKJICTOYHBIX W MHOTOKJIETOYHBIX OPraHu3MOB, OCOOCHHOCTH
NPOLECCOB. OOMEHA BEIICCTB M MPEBPALLEHUS SHEPIMM B KIETKE, (POTOCHHTE3A,
NJIACTUYECKOTO W DHEPreTHYECKOro OOMEHA, XEMOCHMHTE3da, MHUTO03a, MEH03a,
OMJIONOTBOPEHUS, PA3MHOXKECHHS, WHIMBUAYAJIBHOTO Pa3BUTHS  OpraHu3Ma
(OHTOTEHE3);

YMECHHE MPUMEHSTH TMOJIYYCHHbIC 3HAHUS Ui OOBICHEHHS OWOJIOTHYECKUX
IIPOLIECCOB U SABJICHUN, [UIA MPUAHATHAS MPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
JKU3HU C LENb0 obOecreueHus: OE30MacCHOCTH CBOETO 3I0POBbS M 3J0POBbS
OKPY>KAFOIIMX JHOACH, COOIFOIEHUS HOPM I'PaMOTHOTO TIOBEICHUS B OKPY>KAFOIICH
OPUPOJHON cpeAe, NMOHMMAHWUE HEOOXOAMMOCTH HMCIIOJIB30BAHMS JOCTHUXKEHUIA
COBPEMEHHOM ouonoru " OMOTEXHOJIOTHIA Il PALMOHAIBHOTO
NPUPOAONOIB30BAHUS,

YMECHHE PEIIaTh 3JEMEHTAPHBIC TEHETUYECKME 3aJauyl Ha MOHO- |
JUTMOPUIHOE CKPEIIMBAHUE, CLECIJIEHHOE HACIEAOBAHUE, COCTABIATH CXEMBI
MOHOTMOPUAHOIO CKPELIMBAHUS /sl MPEACKA3aHUsl HACJICIOBAHUS MPU3HAKOB Y
OPraHU3MOB,

YMECHHE BBIMOIHATH J1a0OPATOPHbIE W MPAKTUYECKUE paboThl, COOMONATH
npasuiia npu padboTe ¢ y4eOHBIM 1 Ta0OPATOPHBIM 000PYI0BAHUEM;

YMECHHE KPUTHYECKA OLECHUBATh W HMHTEPOPETUPOBATH HHQPOPMALUIO
OMOJIOTMYECKOTO  COACPKaHMs, BKIIOYAIOUIYIO TICEBIOHAYYHbBIC 3HAHUS W3
Pa3NMYHBIX UCTOYHHUKOB (CPEACTBA MAaCCOBOM MH(OPMALMKU, HAYYHO-TOMYJISIPHBIE
MaTEPHAJIbI), 3TUYECKUE ACMEKThl COBPEMEHHBIX MCCICIOBAaHMA B OMOJIOTWH,
MENLMHE, OMOTEXHOJIOTHH,

YMEHHE CO3/1aBaTh COOCTBEHHBIE THMCBMEHHBIE W YCTHBIE COOOIIEHUS,
0000111ast OMOJIOTMYECKY0 UH(POPMAILIMIO U3 HECKOJBKMX WCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OUOJI0r|H.

[IpeaMeTHbIE pe3yabTaThl OCBOCHUs yueOHOro npeamera «buonorus» ¢ 11
KJacce NOJKHBI OTPAXKATh:

c()OPMUPOBAHHOCTh 3HAHHUIA O MECTE M POJIM OMOJIOTUM B CHCTEME HAYYHOTO
3HAHMSI €CTECTBEHHBIX HAyK, B (POPMUPOBAHWM COBPEMEHHOH €CTECTBEHHO-
HAYYHOH KapTHHBI MUPA M HAYYHOTO MHPOBO33PEHMS, O BKJIANE POCCUHCKHX W
3apyOCKHBIX YYEHBIX-OMOJIOrOB B  pa3BUTHE OWOJIOTHH, (PYHKIHMOHAIBHOMN
IPaMOTHOCTH Y€JIOBEKA JIJIsl PELICHUS YKU3HEHHBIX 33]1a4,

YMEHHE PACKPBIBATh COJACP)KAHUE OMOJIOTUYECKMX TEPMUHOB M TOHSTHI:
BH/[I, TIOMYJIALKAS, T€HO(POH, 3BOIIOLMS, ABMKYIIME CHIIBI ((PAKTOPBI) SBOJIFOLIMH,
NPUCIIOCOOTIECHHOCTh OPraHU3MOB, BUI000PA30BAHUE, IKOJIOTHYECKUE (DAKTOPBI,



JKOCHCTEMA, TMPOAYLUEHTHl, KOHCYMEHTbI, PpEAyLEHTbl, LENd MNUTAHUS,
AKOJIOTMYECKas Mupamua, OMOreoneHo3, onocdepa,

YMEHHE WM31aratb OWOJIOTMYECKUE TEOPUM (IBOJIOUMOHHAS Teopus Y.
JlapBuHa, CHHTETMYECKas TEOPUS DJBOJIIOIMM), 3aKOHBI W 3aKOHOMEPHOCTH
(3apoapiieBoro cxoactea K. M. bapa, uepenoBaHusi IaBHBIX HampaBiICHUN U
nyteit oo A. H. CeeprioBa, yuenust o oumocdepe B. U. BepnHaackoro),
OTPENEIISITh TPAHULBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

YMEHHUE BIAJAETh METOJAMH HAYyYHOTO MO3HAHUS B OMOJIOrHU: HAOIIONEHUE U
OMUCAHKE >KUBBIX CHCTEM, MPOLECCOB U SIBJICHWI, OpraHu3alus U MPOBEACHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTA,  BBIJBMIKCHHUE  TUMOTE3bl,  BBISBJICHUE
3aBUCUMOCTH MEXKAY HCCICAYEMbIMUA BEJIIMUMHAMHU, OOBSICHEHHE TMOTYYECHHBIX
PE3ybTAaTOB, MCMOJIb30BAHHBIX HAYYHBIX MOHSATHMA, TEOPUH W 3aKOHOB, YMEHHUE
JIeNIaTh BHIBOJIbI HA OCHOBAHUM MOJTYUYEHHBIX PE3YJIbTATOB,;

YMEHHUE BBIACTATh CYIIECTBEHHbIE NPU3HAKU CTPOCHUS OWOJOTHYECKUX
OOBEKTOB: BHJIOB, TMOMYJSIUNA, OPOAYLEHTOB, KOHCYMEHTOB, PpPEIYLEHTOB,
OMOreOLEHO30B M 3KOCHCTEM, OCOOCHHOCTH MPOLECCOB.  HACJEACTBEHHOM
U3MEHYMBOCTH, €CTECTBEHHOr0 0TOOpPa, BHI000pa30BaHMs, MPUCHOCOOICHHOCTH
OpraHu3MOB, JEHCTBHUS 3KOJOTMUYECKMX (PAKTOPOB HA OPraHU3MBI, MEpPeHoca
BEUICCTB M MOTOKA SHEPrMM B JKOCUCTEMAX, AHTPOMOTE€HHBIX W3MEHEHHH B
JKOCHCTEMAX CBOCH MECTHOCTHM, KPYroBOPOTa BEIIECTB M OMOr€OXMMUYECKUX
IIUKJIOB B OMocdepe;

YMEHUE MPUMEHSTH MOJYUYCHHBIC 3HAHUS IJisi OOBSICHEHUs OMOJIOTMYECKUX
MIPOLIECCOB U ABJICHUN, [UIA MPUHATHAS MPAKTUYCCKUX PEIICHUNA B IMOBCECIHEBHOU
JKU3HU C LENb0 ob0ecreueHus: O€30MacHOCTH CBOETO 310POBbS M 3A0POBbs
OKPY>KAFOIIMX JOACH, COOIFOICHUSI HOPM I'PAMOTHOTO TIOBEJIEHUS B OKPY>KarOIIEH
OPUPOJHON cpefie, MOHMMAaHUE HEOOXOAMMOCTH WCIOJIb30BAHUS JOCTHIKEHUI
COBPEMEHHOM OMOJIOTUH 1Sl PAMOHATIBHOTO MPUPOAONOIBb30BAHNUS,

YMEHHUE pEelliaTh AJIEMEHTapHbIE OMOJOTMUYECKUE 33a4d, COCTABJIATH CXEMBI
NEPEHOCA BEIIECTB U SHEPTUU B IKOCUCTEMAX (LICTT TUTAHMS ),

YMEHHE BBIMOIHATH J1a0OPATOPHBIE W MpakTU4YeCKhe padoThl, COOMOIATH
npasuiia npu padboTe ¢ y4eOHBIM 1 JTa0OPATOPHBIM 000PYI0BAHUEM;

YMEHUE KPUTUYECKH OLIEHUBaThL M MHTEPIPETUPOBATH WH(OOPMALIMIO
OMOJIOTMYECKOTO  COACPYKaHMs, BKIFOYAIOUIYIO TICEBIOHAYYHbBIC 3HAHUS W3
Pa3JIMYHBIX UCTOYHUKOB (CPEACTBA MACCOBOM MH(OPMALIUK, HAYUYHO-MOMYJISIPHBIE
Marepuanbl),  paccMarpuBaTh  [J00AJBHBIE  DKOJIOTMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (JOPMUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYIO MO3ULIUIO;

YMEHHUE CO3/1aBaTh COOCTBEHHBIC MUCHbMEHHbIE M YCTHbIE COOOIIEHUS,
0000111ast OMOJIOTMYECKYI0 UH(POPMALIMIO U3 HECKOJBKMX MCTOYHUKOB, TPAMOTHO
MCIOJIb30BaTh NOHATUHHBINA anmapar OUOJI0THH.



TEMATUYECKOE INMNJIAHMPOBAHWE
10 KNTACC

KonnyecTtBo yacoB
No HanmeHoBaHWe pa3fesioB N Tem ONeKTPOHHble (LN pPOBBbIE)

KOHTpO/IbHbIE MpakTuyeckue
n/n nporpaMmmbl Bcero obpasoBaTesibHble pecypchl

pa6oThbl pa6oThbl

https://mwww.vaklass.ru/p/biolozia/
https://infourok.ru/ https://uchi.ru/
https://resh.edu.ru/subject/5/
Bronorusa Kak Hayka 2 05 https://studarium.ru/subj ect/biolozv
https://eze.sdamzia.ru/
Bubnunoteka LLOK
https://m.edsoo.ru/7f41c292

https://mawww.vaklass.ru/p/biolosia/
https://infourok.ru/ https://uchi.ru/
https://resh.edu.ru/subject/5/
>KrBble CUCTEMbBI N NX OpraHu3aums 1 https://studarium.ru/subj ect/biolosv
https://eze.sdamzia.ru/
Bubnunoteka LLOK
https://m.edsoo.ru/7f41c292

https:/Awww.vaklass.ru/p/biolosia/
https://infourok.ru/ https://uchi.ru/
https://resh.edu.ru/subject/5/
XUMNYECKUIA COCTaB U CTPOEHNE KNETKU 8 1 1 https://studarium.ru/subj ect/biolosv
https://eze.sdamzia.ru/
Bubnunoteka LLOK
https://rn.edsoo.ru/7f41c292
https://mwwwv.vaklass.ru/p/biolozia/

YKu3HeeATeIbHOCTb KNeTKM 6 https://infourok.ru/ https://uchi.ru/
https://resh.edu.ru/subject/5/


https://www.yaklass.ru/p/biologia/
https://infourok.ru/
https://resh.edu.ru/subject/5/
https://studarium.ru/subject/biology
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/p/biologia/
https://infourok.ru/
https://resh.edu.ru/subject/5/
https://studarium.ru/subject/biology
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/p/biologia/
https://infourok.ru/
https://resh.edu.ru/subject/5/
https://studarium.ru/subject/biology
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/p/biologia/
https://infourok.ru/
https://resh.edu.ru/subject/5/

Pa3MHOXEHWE N UHAVBUIYabHOE
Pa3BUTUE OPraHN3MOB

HacnegCcTBEHHOCTb UM M3MEHUMBOCTL
OpraH13MoB

Cenekumsa opraHmamoB. OCHOBbI
6roTexHonornum

Pe3epBHOe Bpems

OBLEE KOJIMYECTBO YACOB 0
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15

https://studarium.ru/subi ect/biologv
https://ege.sdamgia.ru/
Bubnunoteka LLOK
https://rn.edsoo.ru/7f41c292

https://mww.vaklass.ru/p/biologia/
https://infourok.ru/ https://uchi.ru/
https://resh.edu.ru/subiect/5/
https://studarium.ru/subi ect/biologv
https://ege.sdamgia.ru/
Bubnunoteka LLOK
https://rn.edsoo.ru/7f41c292

https://mww.vaklass.ru/p/biologia/
https://infourok.ru/ https://uchi.ru/
https://resh.edu.ru/subiect/5/
https://studarium.ru/subi ect/biologv
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f41c292

https:/Amaww.vaklass.ru/p/biologia/
https://infourok.ru/ https://uchi.ru/
https://resh.edu.ru/subiect/5/
https://studarium.ru/subi ect/biologv
https://ege.sdamgia.ru/
https://rn.edsoo.ru/7f41¢c292

https://Amnww.vaklass.ru/p/biologia/
https://infourok.ru/ https://uchi.ru/
https://resh.edu.ru/subiect/5/
https://studarium.ru/subi ect/biologv
https://ege.sdamgia.ru/
https://rm.edsoo.ru/7f41¢c292


https://studarium.ru/subject/biology
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/p/biologia/
https://infourok.ru/
https://resh.edu.ru/subject/5/
https://studarium.ru/subject/biology
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/p/biologia/
https://infourok.ru/
https://resh.edu.ru/subject/5/
https://studarium.ru/subject/biology
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/p/biologia/
https://infourok.ru/
https://resh.edu.ru/subject/5/
https://studarium.ru/subject/biology
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f41c292
https://www.yaklass.ru/p/biologia/
https://infourok.ru/
https://resh.edu.ru/subject/5/
https://studarium.ru/subject/biology
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f41c292

11 KJTACC

Ne n/n

KonunyectBo 4yacos
HavnmeHoBaHWe pa3fenioB U TeM
KOHTpO/NbHbIE

nporpamMmmbl Bcero

pa6oThbl
3BONOLMOHHAA BGronorus 9
BO3HMKHOBEHWE 1 pa3BUTME XKMU3HU Ha 9 1
3emne
OpraHu3mbl 1 OKpyXatoLas cpesa 5
Coo6LLecTBa 1 3KOIOrNYecKme 9 1

CUCTEMbI

MpakTuyeckue
pa6oThbl

0.5

ONeKTPOHHble (LN pPOBbIE)
o6pasoBaTesibHble pecypchl

Bubnunoteka LIOK
https://m.edsoo.ru/7f4lcc74
https:/Amnww.vaklass.ru/p/biologia/
https://infourok.ru/ https://uchi.ru/
https://resh.edu.ru/subiect/5/
https://studarium.ru/subi ect/biologv
https://eze.sdamzia.ru/

https:/mwww.vaklass.ru/p/biologia/
https://infourok.ru/ https://uchi.ru/
https://resh.edu.ru/subiect/5/
https://studarium.ru/subi ect/biologv
https://ege.sdamgia.ru/
Bubnnoteka LLOK
https://r.edsoo.ru/7f41cc74

Bubnnoteka LLOK
https://rn.edsoo.ru/7f4lcc74
https:/Amaww.vaklass.ru/p/biologia/
https://infourok.ru/ https://uchi.ru/
https://resh.edu.ru/subiect/5/
https://studarium.ru/subi ect/biologv
https://ege.sdamgia.ru/

https:/Amnww.vaklass.ru/p/biologia/
https://infourok.ru/ https://uchi.ru/
https://resh.edu.ru/subiect/5/
https://studarium.ru/subi ect/biologv
https://ege.sdamgia.ru/


https://m.edsoo.ru/7f41cc74
https://www.yaklass.ru/p/biologia/
https://infourok.ru/
https://resh.edu.ru/subject/5/
https://studarium.ru/subject/biology
https://ege.sdamgia.ru/
https://www.yaklass.ru/p/biologia/
https://infourok.ru/
https://resh.edu.ru/subject/5/
https://studarium.ru/subject/biology
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://www.yaklass.ru/p/biologia/
https://infourok.ru/
https://resh.edu.ru/subject/5/
https://studarium.ru/subject/biology
https://ege.sdamgia.ru/
https://www.yaklass.ru/p/biologia/
https://infourok.ru/
https://resh.edu.ru/subject/5/
https://studarium.ru/subject/biology
https://ege.sdamgia.ru/

Pe3epBHoe Bpems

OBLLEE KOJTIMYECTBO YACOB MO
NMPOIrPAMME
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2.5

Bubnunoteka LLOK
httDs://m.edsoo.ru/7f41cc74

https://mwww.yaklass.m/p/biologia/
https://infourok.ru/ https://uchi.ru/
https://resh.edu.ru/subiect/5/
https://studarium.ru/subj ect/biology
https://ege.sdamgia.ru/
Bubnnoteka LLOK
https://rn.edsoo.ru/7f4lcc74


https://m.edsoo.ru/7f41cc74
https://www.yaklass.ru/p/biologia/
https://infourok.ru/
https://resh.edu.ru/subject/5/
https://studarium.ru/subject/biology
https://ege.sdamgia.ru/
https://m.edsoo.ru/7f41cc74

YUYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHAJIBI /UL YUEHUKA

* buonorus, 10 knacc/ Ilaceunuk B.B., Kamenckuii A.A., Pyoios A M. u
npyrue /Tlox pen. [laceununka B.B., AknuonepHoe o0miectBo « M3 aarenbCeTBo
«IIpoceemiecHue»

* buonorus, 11 knacc/ Ilaceunuk B.B., Kamenckuit A A., Pyoiios A.M. u
npyrue /Tlox pen. [laceununka B.B., AknuonepHoe o0mectBo «M3aaTenbeTBo

«ITpocseenuer

METOINYECKHUE MATEPHAJIBI JIUUIA YUUTEJIA

https://uchitel.club/fgos/fgos-biologiya

HUDPPOBBIE ObPA3OBATEJIbBHBIE PECYPCBI U PECYPCBI CETU
NHTEPHET

https://www.yaklass.tu/p/biologia/

https://infourok.tu/

https://uchi.ru/

https://resh.edu.ru/subject/5/

https://studarium.ru/subject/biology

https://ege.sdamgia.ru/


https://uchitel.club/fgos/fgos-biologiya
https://www.yaklass.ru/p/biologia/
https://uchi.ru/
https://resh.edu.ru/subject/5/
https://studarium.ru/subject/biology

