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MNOACHUTEJIBHASA 3AIINCKA

[Ipu pa3zpaboTke mHporpaMmbl MO OHOJOTUM TEOPETUYECKYIO OCHOBY IS
OTIpEJICICHHUs] TMOAXO0J0B K (OPMUPOBAHUIO COJACPNKAHUSA YydyeOHOTo MpeaMmera
«buonorusiy  coctaBmwiM: KoHuentyaiabHble mnonoxenus PIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH LEJEH, ColIepKaHUs, pe3yNbTaTtoB OOy4YEeHHS U
TpeOOBaHMI K YPOBHIO MOATOTOBKU BBITYCKHUKOB, MOJIOKEHUS 00 OOIIMX LIEAX U
NPUHIIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbl CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKkKe IOJIOXKECHHUS O
cnenuguke OMOJIOruH, €€ 3HAYeHUH B MTO3HAHUU >KMBOUW MPUPOIBI U 00ECIICUEHUH
CYILIECTBOBAHMSI YeJIOBEYECKOTrO 001ecTBa. COrjacHO Ha3BaHHBIM MOJIOKEHHSIM,
OTIpe/IeIeHbl OCHOBHBIC (DYHKIIMH MPOTPAMMBI IO OMOJIOTHH U €€ CTPYKTYypa.

[Iporpamma 1o Ouonoruu Aa€T NpelcTaBleHHWE O IesIX, 00 oOmiei
CTpaTeruy OOy4YeHHs], BOCIUTAHUS U Pa3BUTUA OOYYAIOIIMXCS CpEICTBAMU
yueOHOro mnpeamera «buonorusi», omnpeaenser o0sA3aTelIbHOE MPEAMETHOE
COJlep)KaHWe, €ro CTPYKTypy, pacupeneiieHue 10 paszieisaM M Temaw,
PEKOMEHIyEMYIO TMOCJIEeI0BATEILHOCTh U3YUEHHUsI YUYeOHOro Marepuaia ¢ y4éToM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBSI3€H, JIOTMKKA 00pa30BaTEIHLHOTO
MpoIIeCcca, BO3PACTHBIX OCOOCHHOCTEHN 00yYaroImmnXCsl.

B nporpaMmme 10 OHOJIOTMM TaK)Ke YYUTHIBAIOTCS TpeOOBaHHUS K
IJIAHUPYEMBIM JIMYHOCTHBIM, METANPEIMETHBIM W MPEIMETHBIM pPE3yIbTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHJOB Y4eOHO-ITO3HABATEIbLHOM
JeATEeTbHOCTH/Y4eOHBIX JEHCTBUM OOYYarOIMIMXCSA 10 OCBOCHHMIO COJCpIKAHUS
OMOJOrNYECKOro 00pa30BaHMs.

B nporpamme no ouonorun (10—12 knaccel, 0a30BbIil ypOBEHB) peaiM30BaH
MPUHITUI TPEEMCTBEHHOCTH B H3YyYE€HUU OWOJOTWHU, Ojarojapst 4emy B Hel
MPOCMATPUBAETCS HAMNPABICHHOCTh HAa pa3BUTUE 3HAHUM, CBS3AHHBIX C
bopMHpPOBaHUEM  €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTALUN JIMYHOCTH, SKOJIOTHYECKOTO MBILUICHUS, IPEACTABICHHUN O 3J0POBOM
oOpasze Ku3HM U OEpeKHbIM OTHOIICHHUEM K OKpY KaIolIeW MNPHUPOJHON cpeje.
[ToaToMy Hapsimy ¢ u3ydeHueMm OOIEOMOTOTUYECKUX TEOPHH, a TaKkKe 3HAHHUM O
CTPOCHUU JKUBBIX CUCTEM PA3HOT0O PAaHra U CYIIHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX MPOIIECCOB B MPOrpaMMe MO OMOJIOTMH YAEJIEHO BHUMAaHHUE HCIOJIb30BAHUIO
MOJTYYEHHBIX 3HAHUM B TTOBCEIHEBHOM KU3HU JJIS PEIICHUSI MPUKIIAIHBIX 3a/1a4, B
TOM 4YHCJE: TPO(QUIAKTHKYA HACIEACTBEHHBIX 3a00JIEBAaHWIA UYEIOBEKA, MEIUKO-
TE€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTHYECKHU
1EJIeCO00pa3HOro0 TOBEACHUA B OKpYXKAIOIIeW NPUPOJHOW cCpene, aHaau3a
BIIUSIHUS XO3SMCTBEHHOM JESTENBHOCTU 4YEJIOBEKa Ha COCTOSIHHE MPUPOJIHBIX U
MCKYCCTBEHHBIX IKOCUCTEM. Y CUJICHHE BHUMAHUS K MPUKJIATHON HAMPaBIEHHOCTH
yueOHoro mpenmera «buomorusy MpOIUKTOBAHO HEOOXOIUMOCTBIO O00eCIIeUeHUs



YCJIOBHM JUIsl PELIEHUS] OJJHOM M3 aKTyaJIbHBIX 3a/1a4 IKOJbHOTO OMOJOTUYECKOTO
oOpa3oBaHMs, KOTOpasi mpeAmnojaraeT QopMUpOBaHHE Yy  OOy4YaIOIIUXCS
CIIOCOOHOCTH aJanTHPOBAThCS K HW3MEHEHUSM JUHAMHYHO Pa3BHBAIOIIETOCS
COBPEMEHHOI'0 MHpA.

buonoruss Ha ypoBHE cpeaHero ooOIero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYyYHOW KapTHHE MHUpPa, paclIUpseT U 0000IaeT 3HaHUS O KUBOHM MpHUpoje, €&
OTJIMYUTENbHBIX TMPU3HAKaX — YPOBHEBOW OpraHM3alldd W HBOJIIOIUHU, CO3JAET
yCJIOBHSI  JUIA:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI,  (OPMHUPOBAHUS
(YHKIMOHAIBHOW TPAaMOTHOCTH, HAaBBIKOB 3JI0pOBOTO M 0e30macHOro obpasa
YKU3HH, HKOJOTUYECKOTO MBILICHHS], IEHHOCTHOTO OTHOIIECHHS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCTIUTATENbHBIX U
pa3BUBAIOIIMX  3aJad  CpelHero  obmero o0pa3oBaHUsA,  COLUAIN3ALMUU
oOyuaronuxcs. M3ydyenune Ononsornu odecneynBaeT yciaoBHs Uil (POPMUPOBAHUS
WUHTEIJICKTYyallbHBIX, KOMMYHUKAIIMOHHBIX ¥  HMH(POPMAIMOHHBIX  HAaBHIKOB,
ACTETUYECKON KYJBTYypbl, CIOCOOCTBYET HHTErpaluud OHOJOTMYECKUX 3HAHUU C
NPECTaBICHUSAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpaduu. Ha3BaHHbIE MOJOXKEHUS O NpeIHA3HAYCHHM y4eOHOro IMpeaMera
«buonorus» COCTaBUIM OCHOBY JJI ONpENEICHUs MOAXOJ0B K OTOOpYy H
CTPYKTYPUPOBAHHUIO €ro COJAEp)KaHUs, MPEACTaBICHHOr0 B Mporpamme Io
OHoJIOTHN.

Ot60op coxepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPBIM OO0y4aroIuecs: JOJDKHbI OCBOMTh 3HAHUS M YMEHHUS, 3HAYUMBIE IS
dbopmupoBaHusi O00IIEH KYyJbTYphI, OMNpPEACISIONIME aJCKBaTHOE IOBEJICHUE
YEJIOBEKa B OKPY’KAIOIICH MPUPOTHON cpejie, BOCTPEOOBAaHHBIE B IMOBCEIHEBHOU
KU3HU U TPaKTHUeCKOoM aesTenbHOCTH. Ocoboe MECTo B 3TOM cucTeMe 3HAaHUU
3aHMMAIOT 3JIEMEHTHI COJIEPkKaHUs, KOTOPbIE CITY>KaT OCHOBOM I (pOPMUPOBAHUS
IIPEICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa W
LHEHHOCTHBIX  OPHEHTALMSAX  JIMYHOCTH,  CHOCOOCTBYIOLIMX  T'yMaHU3al[uU
OMOJIOrMUeCcKOro 00pa3oBaHMUsL.

CTpyKTypupoBaHHe cOAepX)aHUs Y4yeOHOro Marepuaja B MPOrpaMMe IO
OMOJIOTUM OCYIIECTBIEHO € YYETOM NPHOPUTETHOrO 3HAYEHUS 3HAHUUA 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX >KUBOW MPUPOABI, O €€ YPOBHEBOIN OpraHu3aluu M
3BOJIIOLIMU. B COOTBETCTBUM € 3TUM B CTPYKType yueOHOro npeamera «buomorus»
BBIJICJIEHBI CIIETYIOUIUE COAEPKATEIbHbIE TUHUU: «bronorus kak Hayka. MeTobl
Hay4yHOro mo3HaHus», «Kierka xak Ouomoruueckas cucrema», «OpraHu3m Kak



Ononornyeckas cuctema», «CucreMa W MHOTOOOpa3we OpPraHUYECKOTO MHPay,
«IBOJIOIHUS KUBOH MPUPOIBI, « IKOCUCTEMBI U TIPUCYIITUE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydyeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOYYaIOIUMHUCS 3HAHUSIMH O  CTPYKTYpHO-(PYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
UCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOUW TIPUPOBI U PEIICHUS PA3INYHBIX KU3HEHHBIX MPOOIIEM.

JocTrxeHnue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a30BoM
YpPOBHE 00€CTIEUMBACTCS PEIICHUEM CISAYIONTUX 3a]1ay:

OCBOCHHME OOYYaIOIUMHUCS CHUCTEMbl 3HAHUNH O OUOJOTHYECKUX TEOPHSX,
YUYEHUSIX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBWiIaX, COyKalluX OCHOBOM
11 (OpMUPOBAHUS MPEACTABICHUNM O E€CTECTBEHHO-HAYUYHOW KapTHHE MHUpPa, O
METO/IaX HAYYHOTO MO3HAHMSI, CTPOCHUH, MHOTOOOPa3uu U OCOOEHHOCTSIX >KUBBIX
CUCTEM Pa3HOTO YPOBHS OpPTaHM3aIlMH, BBIIAIOIIMXCA OTKPBHITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIBHBIX, WHTEIUICKTYalbHBIX H
TBOPYECKUX CHOCOOHOCTEW B MpOIECCE aHaliu3a JAHHBIX O MYTSIX Pa3BUTHS B
OMOJIOTUM HAYYHBIX B3IJISIIOB, UJEH M MOIXOJ0B K W3YUYEHHUIO KUBBIX CHCTEM
Pa3HOTO YPOBHS OpTraHU3aIlNH;

CTAaHOBJICHHE y oOydaroumxcss oO0mel KyJabTypbl, (YHKIHOHAIBHOU
IPAMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYKAIOIIETO
MUpa JKMBOM MPHUPOJLI HAa OCHOBAHMM 3HAHUW W OIbITA, MOJIYYEHHBIX MPH
M3yYCHUH OMOJIOTHH;

dbopmupoBaHre y OOy4YalOIMXCA YMEHHM WJUIIOCTPUPOBATh 3HAUYCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW [EATEIBHOCTH YEJIOBEKa, Pa3BUTUU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUH U arpoOUOTEXHOJIOTHH;

BOCMUTaHUE YOEKIAEHHOCTH B BO3MOXKHOCTH TO3HAHHS YETIOBEKOM >KHBOM
MIPUPOJIBI, HEOOXOIUMOCTH OEPEIKHOTO OTHOIICHUS K HEeH, COOTIOICHUS dTHICCKHUX
HOPM TIPU MPOBEJACHUN OMOJIOTHYECKUX UCCIICIOBAHMIA;

OCO3HAHHUE IICHHOCTH OHOJIOTHYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJBTYPBI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHUSI;

pUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MOBCETHEBHOM JKU3HU IS
OLICHKU TMOCJIEACTBUM CBOEH AEATEILHOCTH IO OTHOLIEHHIO K OKPY’KAIOLIEN cpere,
COOCTBEHHOMY 3JI0pOBbIO, OOOCHOBaHME W COOJIIOJCHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUH.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorusy, m3ydaemas Ha
0a30BOM YpOBHE, SIBISICTCS OOS3aTEIIBHBIM YUEOHBIM MPEIMETOM, BXOMSIINM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUHbIE IPEIMETHI.



Jnst u3yuenusi 6MoJioruu Ha 0a30BOM YPOBHE CPEIHETO O0IIEro oOpa3oBaHus
otBoautcs 102 gacoB: B 10 kiacce — 35 vaca (1 yac B Henenmo), B 11 kimacce — 35
yaca (1 wac B Hememwo), B 12 xmacce — 34 yaca (I wac B Henmemwo).



COJEPKXAHUE OBYUYEHUA
10 KITACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMmu, (puiiocodueil, STUKON, SCTETUKON U MPABOM.
Ponp Ouonoruu B (HOpPMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAHUS KUBOW NIPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
U3MEpeHue, KiIacCUpUKalMs, MOJICTUPOBaHUE, CTaTHUCTHYEcKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

[Toptpetsr: Y. lapsun, I'. Menaens, H. K. Konsnos, /Ixx. Yorcon u ®@. Kpuk.

Tabauiel 1 cxembl: «MeToIbl MO3HAHUSI )KUBON TTPUPOJIBI».

Tema 2. ’)KuBble cUCTeMbI 1 MX OPraHU3ALUS.

’Kusble cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosoruu. OTinuue
YKHUBBIX CUCTEM OT HEOPTraHUYECKOU MPUPOJIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOOOpa3ue. YPOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MOIYJISLUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OMOTeoIeHOTHYECKu ), OMoCc(epHBI.

JdeMoHCTpPaUu:

Tabnuiel u cxembl: « OCHOBHBIE MPU3HAKU KU3HU», « YPOBHU OpraHU3aAIUU
YKABOW MPUPOIBD.

O6opynoBanue: mojaenb Mmojiekyibl JIHK.

Tema 3. XumMuueckuii COCTaB M CTPOEHHE KJIETKH.

XUMHUYECKAN COCTAB KIIETKU. XHUMHUYECKHE DJJIEMEHTBI: MaKpOJIEMEHTHI,
MHKPO3JIEMEHTHI. BoJia 1 MUHEpalIbHBIE BEILIECTBA.

OyHKIMM BOABI U MHUHEpAIbHBIX BelIeCTB B kieTke. [lommepxkanue
OCMOTHYECKOTO OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEIKOB.
He3ameHnnmblie 1 3aMEHUMbIE AMUHOKUCJIOTHl. AMUHOKUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€JIKOBOM MOJIeKYyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE CBOMCTBa OenkoB. buonornueckue
byHKIIUN OEIKOB.

depmentsl — Owuonormdeckue Karanm3aTtopbl. Ctpoenue (QepmeHra:
aKTUBHBIA IIeHTp, cyOcTpaTtHas crneuuduuHocts. KodepmeHnTsl. Buramussbl.
OTnnuus pepMEHTOB OT HEOPTAHUYECKUX KaTaIU3aTOPOB.



VYrneBoasl: MoHOcaxapuabl (TJOOK03a, pubo3a u  JAe30kcupudo3a),
aucaxapuabpl  (caxaposa, JaKTo3a) MW TosMcaxapulibl  (Kpaxmal, TJIUKOTEH,
HesuTo03a). buonornueckue GyHKIUU YTIIeBOOB.

Jlunuasl:  Tpurauuepuabl, Qocdomunuasl, crepouabl. [ 'HapoduIbHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢yHkumu sunuaoB. CpaBHEHUE
YTJIIEBOJIOB, OCIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHUH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeornasr — MOHOMeEpBI
HyKJIeuHOBBIX KUCIOT. Ctpoenue u ¢pynkuuun JJHK. Ctpoenue u pynkiuu PHK.
Buasl PHK. AT®: ctpoenne u GyHKIIUH.

[{urosorus — Hayka o kierke. Knerounas Teopust — npuMep B3auMOJIEUCTBUSA
uei 1 paKkToB B HAYYHOM MMO3HAHUH. MeTOAbl N3yUEHUS KIETKH.

Knerka kak wnenoctHas xuBasg cuctemMa. OOmme NpHU3HAKH KIIETOK:
3aMKHyTasi HapyxkHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CHCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckas. OcoOEHHOCTH
CTpPOEHHUsI MPOKapHOTUYECKOM KieTku. KierouHas creHka Oaktepuil. CTpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIBHOM, >XUBOTHOU H
rpUOHOM KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYphI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAIUKC, MX
¢bynkuuu. [na3zmarnueckas memOpana, e€ ceoiictBa U PyHkuu. L{uTomnnasma u eé
opranouisl. OnHoMmemOpanHbie opranHounbl kietku: OIIC, anmapart ['ombmxw,
an30coMBbl.  [1oyaBTOHOMHBIE OPraHOWIbBl KJIETKH: MHUTOXOHIPHH, ILIACTUIBI.
[Ipoucxoknenne MUTOXOHApHWM u TulacTua. Bunbr mmactun. HememOpanHbie
OpPraHou/bl KJIETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KryTUKH. ODYHKIMH OPraHOUAO0B KJIETKU. BKIiltoueHus.

Anpo — perynaropHsiid 1eHTp KieTku. CTpoeHue sjpa: siaepHas o0oJovKa,
KapuoIUIa3Ma, XpOMaTHH, SIIPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BEIIECTB B KJIETKE.

JdeMoHCcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. llIBann, M. IlIneinen, P. Bupxos, [Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacnpeneneHne XMMUYECKHX JJIEMEHTOB B HEXKUBOU
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmuubl u cxembl: «llepuognyeckass TabnuIa XUMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MoJIeKyJibl BOJb», «bruocunTes Oenka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenne pepmentay, «Hyxnennossie kucnotel. [JHK», «CTpoeHne MosieKyibl
AT®», «CtpoeHue 3yKapuOTUYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKH,
«CTpoeHne pacTUTENbHON KIETKW», «CTpoeHHe MNPOKApUOTUYECKOM KIIETKHY,
«CtpoeHue sapa KIEeTKN», « Y TIeBOAbD), «JIMmuash.



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TPOBEICHUS
HAOIOICHUH, W3MEpPEHHUH, AKCIEPUMEHTOB, MHKpPOMNpENapaTrbl pPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTHYECKHE PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM AaKTUBHOCTHU
(dbepMeHTOR (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

Jlabopatopuass pabora Ne 2. «l3ydeHuwe CTpOCHHS KJICTOK pPACTEHUH,
YKUBOTHBIX M OakTepuil MOJ MUKPOCKOIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

JlabopatopHas pabota Ne3 mo Tteme: «HaOmonenue T1uIazmMonmsza u
JeIIa3MOoJIM3a B KJIETKAX KOXKHUIBI JTYKa»

Tema 4. 7KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelIeCTB, WK MeTa00JIu3M. ACCUMUIAIUS (TUTACTUYECKU OOMEH) U
JUCCUMMWJIALIUS (PHEPreTUUeCKUid OOMEH) — JBE CTOPOHBI E€IUHOTO Mpollecca
MeTrabonu3ma. Pojb 3aKOHOB COXpaHEHHUs BEIIECTB WM DHEPruM B NOHUMAHUU
MeTadom3ma.

Tunel oOMeHa BewecTB: aBTOTPOQPHBIN U reTepoTpodHsblil. Poibs dhepMeHTOB
B OOMEHE BEIIECTB U IPEBPALICHUH SHEPTUH B KIIETKE.

®ortocunte3. CmeroBas W TeMHOBas (a3bl (GoTocuHTe3a. Peakuuu
dbotocunTeza. DPpdhekTuBHOCTH (OTOCHHTE3a. 3HAUCHUE (DOTOCHUHTE3a ISl KUZHU
Ha 3emsie. BiausiHue ycioBuil cpeapl Ha (POTOCUHTE3 U CIOCOOBI MOBBILIEHUS €T
MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTEHU.

XeMOCHHTE3. XEeMOCUHTE3UPYIoIe OakTepun. 3HAUCHUE XEMOCHHTE3a IS
YKU3HH Ha 3emIe.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJUpPOBAaHHE DHEPrud B KJIETKE. OTambl SHEPreTUYECKOro oOMeHa.
I'mukonus. bpoxenue u ero Buabl. KHCIOpOOHOE OKHUCIIEHHE, WA KIETOYHOE
JIbIXaHUE. OkucnuTenbHOe dbochopunupoBanue. D¢ddexTuBHOCTH
HHEPreTUYECKOro oOMeHa.

Peakiuu wmaTpuuHoro cuHre3a. [eHermueckas wunHdpopmauus u JHK.
Peanuzauus reHetuuyeckoil MH@oOpManuMu B KiIETKe. ['@HETHMYECKHM KOJ M €ro
cBoiicTBa. Tpanckpumnuus — Mmatpuuabii cuHTe3 PHK. Tpancnsnus — GuocunTes
Oenka. Ortambl TpaHchsiuu. KomupoBanue amuHOKuCIOT. Pomb pubocom B
OonocuHTe3e Oemnka.

Hexnerounsle ¢hopmbl )KU3HU — BUpYCHl. IcTopus oTkpbiTus BupycoB (/1. U.
WBanoBckuit). OCOOEHHOCTHM CTPOCHHMSI M JKU3HEHHOTO IIMKJIa BHPYCOB.
bakrepuodarn. bonesnm pacreHuid, XWUBOTHBIX W YEJIOBEKAa, BBI3HIBACMBIC
Bupycamu. Bupyc ummynoneduuura yenoseka (BMY) — Bo36ymutens CIIN/a.



OOpatHast ~ TpaHCKpWIILIMA, peBepTaza u  uHTerpasa. llpodwunakTika
pacnpocTpaHEeHUs! BUPYCHBIX 3a00JIEBAHMIA.

JleMoHCTpanuM:

[Toptpetsl: H. K. Konbnos, . N. UBanoBckuii, K. A. Tumupszes.

Tabmuubl U cxembl: «Tunel nutanus», «Metadbomuzm», «MHUTOXOHIPUSY,
«JHepreTuyeckuii oomeny, «Ximopomiacty, «Potocuntes», «Crpoenue JHK»,
«Ctpoenue u QpyHKIIMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTnaeckuit Komy,
«Bupyco», «bakrepunodarn», «Ctpoenne u xku3HeHHbM nuki Bupyca CIIN/da,
oaktepuodaray, «Pemmukarus JJTHK».

Oo6opynoBanue: monenu-anuinkanuu «Yasoenue IHK u Tpanckpuniusy,
«buocunres 6enkay, «CTpoeHne KIeTKu», Moenb cTpykTypsl JJTHK.

JlabopaTopHbie U MIpaKTHYECKHE PadOThI:

Jlabopatopnass pabora Ne 4 «HaGmrogeHue MuTO3a B KJIETKaX KOHYMKA
KOpEIIKa JIyKa Ha TOTOBBIX MUKpOIIpenapaTax»

11 KIIACC

Tema 1. Pa3MHOXkeHHe M HHAUBUAYAIbHOE PA3BUTHE OPTaHU3MOB.

KiteTrounbIii UK, WIM JKU3HCHHBIM IHMKI KIeTKH. MHTepdaza m MuTO3.
[Ipormecchl, mpoTekatome B uHTepdaze. Pernukanus — peakius MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapHUOTHIIL
JunmouaHeli M TalvIOWAHBIA ~ XPOMOCOMHBIE  HA0Opbl.  XpOMaTHUJIbI.
[{uTosiOrMUecKre OCHOBBI PAa3sMHOKEHUS W  HMHIMBUAYAJIBHOTO  Pa3BUTHUS
OpPraHUu3MOB.

Henenne knetkn — muto3. Ctaguu murtosa. [Ipoueccel, mpoucxoasume Ha
Pa3HBIX CTAIUAX MUTO3a. BUOTOTMYECKUN CMBICI MUTO3A.

[Iporpammupyemasi rubeb KISTKH — aromnTo3.

DopMbI pa3sMHOKEHHSI OPTaHU3MOB: OecCIoyioe U 1MmoyioBoe. Busl Oecronoro
Pa3sMHOXEHUS: JICJICHUE HAABOE, IIOYKOBAaHWE OJIHO- M MHOTIOKJIETOYHBIX,
CIOpooOpa3oBaHKe, BEreTaTUBHOE pa3MHOXeHHe. VICKyccTBeHHOE KIOHMpPOBaHUE
OPraHu3MOB, €0 3HAYEHUE JJIsI CEJIEKIIUU.

[TooBOE pa3MHOKEHHE, €TO OTINYUS OT OECTIONOTO.

Meiio3. Cranuu meio3a. Ilpoueccsl, NpoOUCXOndIlMe Ha CTagusixX Meio3sa.
[ToBenenne xpomocoM B Meio3e. KpoccuHrosep. bHOJOrMYECKU CMBICT H
3HAYEHHUE MEUO03a.

["ameTtorenes — mpouecc 0Opa3oBaHUs MOJOBBIX KIETOK Yy KUBOTHBIX.
[TonoBeie xene3bl: CEMEHHUKA U SUYHUKUA. OOpa3oBaHHE W Pa3BUTUE MOJOBBIX
KJIIETOK — TameT (CrnepMaro3oujl, SMIEKJIeTKa) — CIEepMAaTOreHe3 U OBOICHE3.



OCOOCHHOCTH CTPOCHHS SUIECKICTOK U crepMaTo30uaoB. OIUIoJ0TBOpPEHUE.
[TapTeHnorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTreHE3). OMOpPHUOHAIBLHOE Pa3BUTHE
(amOpuorenes). Drtarbl SMOPHUOHAILHOTO Pa3BUTUS Y MO3BOHOUYHBIX >KHUBOTHBIX:
npobienue, racTpysiius, opraHorene3. [loctamOpuonanbHOE pazButhe. THIIBI
MOCTAMOPUOHANBHOTO Pa3BUTHUS: MPsAMOE, HempsaMmoe (JIUYuHOYHOE). BiusHue
Cpelbl Ha Pa3BUTHE OPraHU3MOB, (DAKTOPHI, CIIOCOOHBIE BHI3BIBATH BPOKIAEHHBIE
YPOJICTBA.

Poct u pazButue pacreHuil. OHTOr€HE3 IIBETKOBOIO PACTEHUS: CTPOCHHUE
CEMEHH, CTA/INM PA3BUTHSI.

JlemoHcTpanum:

Tabmuubr m cxembl: «DOpMbl pPa3MHOXKEHUS OPraHU3MOBY, «J[BoiiHOE
OIUIOJOTBOPEHUE Y IBETKOBBIX pacTeHUi», «BereraruBHOoe pa3MHOKEHHUE
pactenuit», «Jlenenne xkietku Oaktepuil», «CTpOeHHE TMOJOBBIX KIIETOK,
«Crtpoenne xpomocoMb», «Knerounsii nmukin», «Pemmukanus JHK», «Mwutosy,
«Menos», «IIpsMoe n HenpsiMoe pa3BUTHEY, «l aMeTOreHe3 y MIEKONUTAIOIIUX U
4yeJnoBeKay, « OCHOBHBIE CTaIUA OHTOTEHE3A.

O6opynoBaHue: MHUKPOCKOTI, MHUKpONpenapaTsl «CnepmaTto30ouapl
MJICKOITATAIOLIETOY, «SHIeKIeTka MieKonuTaruero», «Kapuoknses B KieTkax
KOpelIka JyKa», MarHuTHash MoJelib-anmuiukanus «J/legenue KIeTku», MoJelb
JIHK, Mmonenb meTadazHoi XpOMOCOMBI.

Tema 2. HacsienCTBEHHOCTh M H3MEHYHUBOCTh OPraHU3MOB.

[Ipenmer u 3amaun renetuku. Mictopus pazButus reHeTuku. Pones nuronoruu
¥ 3MOpPUOJIOTUM B CTAaHOBJICHMHM T€HETUKHU. BKiaa poCCHMCKUX M 3apyOeKHBIX
y4€HbIX B pa3BUTHE TEHETUKU. Meroapl TeHeTHKH (TMOpPHI0JIOrMYECKUH,
LIUTOT€HETUYECKH, MOJEKYJSIPHO-TeHeTHUeCKUil). (OCHOBHBIE TI'€HETHYECKUE
NOHATHUS. |'eHeTnyeckasi CMUMBOJIMKA, UCTIOIb3yeMas B CXEMax CKpEIIMBaHUM.

3aKOHOMEpPHOCTH HaCJEAOBaHMS MPU3HAKOB, YCTaHOBIEHHbIE I'. MeHenem.
MoHorubpuiHoe CcKpemrBaHue. 3aKOH €IuHO-00pa3usi TUOPUAOB MEPBOTO
nokosieHus. IIpaBwio JOMHHMpOBaHMs. 3aKOH pacUICIUIEHHS MPU3HAKOB.
['mnore3a ynctoTsl rameT. [logHOE M HEMOIHOE JOMUHUPOBAHHUE.

JuruOpugHoe  cKpelMBaHWe. 3aKOH  HE3aBUCHMMOTO  HacledOBaHUS
npu3HakoB.  LluToreHeTnueckue - OCHOBBI  JIUTHOPUHOTO  CKPEIIMBAHUSL.
AHanusupytouee ckpermuBanye. Mcnoap30BaHne aHAIU3UPYIOIIETO CKPEIMBAHUS
JUTS OTIPEICIICHHSI TEHOTHIIA OCOOH.

CuemieHHOe HacienoBaHue mnpuszHakoB. Pabora T. Moprana mo
CUEIJIEHHOMY HacJeJOBaHUIO TeHOB. HapylieHue cuenieHus reHoB B pe3ysibTaTe
KPOCCHHIOBEpa.

XpOMOCOMHas TEOPHsI HACIEACTBEHHOCTH. | eHeTnYecKne KapThl.



['enetuka mosia. XpoMOCOMHOE OMNpeAesieHUE 1moia. AyTOCOMBI U TOJOBBIC
XpoMOcOMBI. ['omorametrHele M reTeporaMeTHbie OpraHusmbl. HacnenoBaHue
MIPU3HAKOB, CIICTJIEHHBIX C MOJIOM.

M3MeHunBOCTh. BHIbI ”3MEHYMBOCTU: HEHACJIEICTBEHHAS] U HACJIEACTBEHHAS.
Ponp cpempl B HEHACIHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOAM(UKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN sl M BapuallMOHHAS KPUBAs.
Hopma peakuuun npuszHaka. KonuuecTBEeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peakiuu. CBocTBa MOAUPUKAIIMOHHON U3MEHYUBOCTH.

HacnenctBeHHasi, wiM TeHOTHUIMYECKas, W3MEHUYMBOCTb. KomOMHaTHBHAas
W3MEHYMBOCTh. Meio3 W TMOJOBOM TMpOIlECC — OCHOBA KOMOWHATHBHOU
M3MEHYMBOCTU. MyTallMOHHAsl U3MEHUMBOCTh. Kitaccudukanus MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TeHOMHBIE. YacToTa ¥ MpUYuHbBI MyTaluil. MyTtareHHbie (haKkTopshl.
3aKOH rOMOJIOTHYECKUX PSAOB B HacliencTBeHHOM n3meHunBoctu H. M. BaBuiiosa.

BresnepHas HacneACTBEHHOCTh U U3MEHUYUBOCTD.

I'enernka uyenoBeka. Kapuotun uyenoBeka. OCHOBHBIE METOAbI TE€HETUKH
YeJIOBEKa: TCHECATOTHYCCKIM, OJIM3HEIIOBBIM, IINTOTCHETHYCCKHUM, OMOXHMMHUYCCKUH,
MOJIEKYJISAPHO-TEHETUYECKH. CoBpemeHHOE OIIPEJIEIICHHE r€HOTHUIA!
ITIOJJHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[111P-ananu3a. HacnenacTtBenHble 3a0ojeBaHUsS 4YeEJIOBEKA: TICHHBIC OOJIC3HH,
00JIe3HU C HACJIEJACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue UM TreHepaTuBHbIe MyTanud. (CTBOJIOBbIE KIETKU. [IpuHUMMBI
3I0POBOT0 00pa3a *KU3HU, TUATHOCTUKHU, MTPOPMIAKTUKA U JICUEHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYeCKOe KOHCYJIbTUPOBAHHME. 3HAUYEHUE MEIUIIMHCKOMN
TeHETHKH B MPEAOTBPAIICHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumos.

Tabmuet u cxembl:  «MOHOTMOpPHIHOE  CKpeIIMBaHWE H  €ro
UTOTCHETUYECKAass OCHOBa», «3aKOH PACHICIUICHUSI W €ro LHUTOreHETHYeCKas
OCHOBa», «3aKOH  YHUCTOTBI  ramer», «JluruOpuaHoe  CKpEIIMBaHHEY,
«lluToNornyeckre  OCHOBBI  JUTHOPUIAHOTO  CKpeHIMBaHus»,  «Mehosy,
«B3anmonencTBUE AJUICNIBHBIX TE€HOB», «l'€HeTMYecKue KapTbl paCTEHUM,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACIEAOBaHUS,
CUEIUICHHOTO ¢ mnojiom», «KapuoTumbl uYenmoBeka M KUBOTHBIX», «Bumsl
U3MEHUYMBOCTH», «MoaudukalroHHas W3MEHUYMBOCTH», «HacnemoBanue pesyc-
daktopay, «I'eHeTrka rpymm KpoBm», « MyTarimoHHast ”3MEHUYNBOCTHY.

ObopynoBanue: Moaenu-anmuIMKauy «MOHOTHOPUAHOE CKpEeLIMBaHHUEY,
«Hemonnoe npomunHupoBanue», «JurubpugHoe ckpemuBanue», «llepexpécr



XpPOMOCOM», MHKPOCKOII M MHKpompemnapaT «J[po3odpunay (HOpma, MyTanuu
(bOpMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlaGopaTopHblie 1 NpakTHYeCKUE PadOThI:

JlabopaTtopHas paborta Ne 1. «M3ydyenne MoanbuKalMOHHON U3MEHUYNBOCTH,
MIOCTPOCHUE BapUALIMOHHOTO PsA/Ia U BApUALMOHHON KPUBOID.

[IpakTuueckast padbota Ne 1 «PelieHrie reHETUYECKHUX 3a1aW»

[IpakTrueckast padbota Ne 2 «PelieHrie TeHETUYECKHUX 3a1aW»

[Ipaktuueckass pabora Ne 3. «CocTaBieHHWe U aHaJIU3 POJOCIOBHBIX
YEJIOBEKA.

Tema 3. Cenekuusi opranuzmMoB. OCHOBbI OHOTEXHOJIOTHH.

Cenekuys Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUUU U JOMECTHUKALUS.
VYuenne H. WM. BaBuioBa 0 1eHTpaXx NPOUCXOXKICHUS U MHOT00oOpas3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl MPOUCXOXKAECHUS JOMAIIHUX KUBOTHBIX. COpT,
1opoja, ITaMM.

CoBpeMeHHbIE METO/IbI CeleKIMH. MacCoBBI U MHANBUIAYAJBHBIA OTOOPHI B
CEJEKIIMM pPACTEHUNM U KUBOTHBIX. OIIEHKa JKCTeEpbepa. bIM3KOpoICTBEHHOE
cKkpeluBaHue — uHOpuAMHT. Yucras nuaus. CKpelMBaHUE YHUCTBHIX JIUHUU.
['ereposuc, wiu rubpuaHas cuia. HepoacTBeHHOE CKpeluBaHWe — ayTOPHUIMHT.
Otnanénnas rtuOpuam3anus W €€ ycrnexu. VICKyCCTBEHHBI MyTareHe3 W
MOJy4YEHUE TONUILIONA0B. JIOCTMKEHHS CENEKIMM PACTEHHWM, >XUBOTHBIX U
MHKPOOPTAaHU3MOB.

buotexHonorus Kak OTpacib MNPOW3BOACTBA. ['€HHAs WHXKEHEpHUs. OTalbl
co3ganusi pexomobuHantHod JIHK wu Ttpancrennsix opranusmoB. Kiertounas
nHxeHepus. Kietounsle KynbTypbl. MUKPOKIIOHAIBHOE Pa3MHOKEHUE PACTECHUM.
KnonupoBanne BBICOKONMPOAYKTUBHBIX CEIbCKOXO3SIMCTBEHHBIX OPraHW3MOB.

Dkoyioruueckue M dtuyeckue  npodmemsl. MO - reHeTruyecku
MO (ULIHPOBAHHBIE OPTAHU3MBI.
JlemoHCcTpauuu:

[Toptpersi: H. U. BaBunos, . B. Muuypun, I'. [I. Kapneuenko, M. O.
HNBanoB.

Tabnuipl U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTenui», «[lopoasl ToMalHUX KUBOTHBIX», «CopTa KyJIbTypHBIX
pactenmity, «OtmanéHnas ruopuausanusy, «Padotel akagemuka M. @. liBaHoBay,
«ITomumnongus», «OOBEKTHI OUOTEXHOJOTUWY», «KieTouHble KyJabTypsl U
KJIOHUpPOBaHKE», « KOHCTpyHpOBaHHE U IEPEHOC T€HOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TUIOAOB U KOPHEIIIOM0B AUKUX (POPM U KYJTbTYPHBIX
COpPTOB pactenuii, repoapuii «CenbCKOX035UCTBEHHBIE PACTECHUS.



12 KJIACC

Tema 1. JBosrOMOHHAsT OMOJIOT M.

[IpeanocbuUIKM BO3HMKHOBEHMS 3BOJIOLMOHHOM TEOPUHU. OBOJIIOLUOHHAS
Teopusl U €€ MecTO B OMOJIOrMHU. BiusiHue 3BOJIIOLIMOHHON TEOPUU HA pa3BUTHE
OHOJIOTUU U APYTHX HAYK.

CBuzerensctBa  3BOMONUHU. [lameoHTONMOTHYECKHE: ITOCIIENOBATEIBbHOCTD
HOSIBJICHUS BHUJOB B MAJCOHTOJIOIMYECKON JIETONMCH, NEPEXOJHbIE (OPMBIL.
buoreorpaguueckue: cxoncTso u pazanuue ¢payH U (Gaop MaTEpUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOACTBA M PA3IUYMUsl SMOPHOHOB pa3HBIX BHUIOB
MO03BOHOYHBIX. CpaBHUTEIBHO-aHATOMUYECKHE: TOMOJOTUYHBIC, AHAJOTUYHbBIE,
pyJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXAaHU3MOB HACJEICTBEHHOCTH U OCHOBHBIX METAa0OJMYECKUX MyTeH y BCEX
OpraHU3MOB.

OomonnoHHass Teopus Y. Jlapsuna. IIpeanochUlkM  BO3HUKHOBEHUS
JapBuHU3Ma. JIBHKYIIME CHJIBI 3BONIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
Pa3MHOXKEHHE IIPU OIPAaHUYEHHOCTH PECYPCOB, HEONpEEIEHHAasT W3MEHYMBOCTb,
O0opb0a 3a CyIlecTBOBaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas teopus 3Bosouu (CTI) u €€ OCHOBHBIE MOJOKEHHUS.

MuxkposBosonus. [lomynsuus kak eAMHUIA BUAA U 3BOJIOLUH.

JBrokymume cuibl ((pakTopbl) SBOJIONMKA BUAOB B Mpupoje. MyTallMOHHbIN
Ipolecc M KOMOMHATHBHas M3MEHYMBOCTH. [lOMyNsLMOHHBIE BOJHBI U JIpeud
reHoB. M30isnust 1 MUrpanus.

EcrtecTBeHHbII 0TOOp — HampaBisiomuii Qgakrop sBomouud. DPopMbl
€CTEeCTBEHHOTO 0TOOpA.

[Tprcnoco0aeHHOCT OpPraHU3MOB KakK pe3ynbTar 3Bodtonuu. Ilpumeps
MPUCTIOCOOJICHHUI Y OpraHu3MOB. ApoMoph03bl U UIUO-aaNTAIHH.

Bun wu  BumooOpazoBanue. Kputepun Buzma. OcHOBHBIE  (POpPMBI
BHUJ1000pa30BaHus: TeorpaduuecKoe, IKOJI0THIeCKoe.

MakposBonorusi. PopMbl  HBONIONUU:  (pUIIeTHYECKasl, JMBEpreHTHas,
KOHBEpreHTHasl, napaienbHas. HeoOpaTuMocTh 3BOTIOIUH.

[IporcxoxieHHEe OT HeCHEeUUaTM3UPOBAaHHBIX NpeakoB. [Iporpeccupyromas
crenuanu3anus. AJanTuBHas paguarus.

JdeMoHCcTpanuu:

[Toptpetsr: K. JIunneit, XK. b. Jlamapk, U. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabmupe! 1 cxembl: «Pa3BuTre OpraHMuecKoro Mupa Ha 3emiiey, «3apoIbIIu
NO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «Dopmbl  OoppOBl  3a
CylLIeCcTBOBaHME», «EcTecTBeHHBIH 0TOOP», «MHOroodpazue coproB pacTeHHID»,
«MHorooOpasue  mopoa  KUBOTHbIX»,  «[lomymsmum»y,  «MyTtaunonHas



U3MEHYHUBOCTE», «Apomopdo3by, «mnoamanrammm», «OOIIas aereHepanusy,
«/IBmxymue cuibel 3Boouuny, «Kapra-cxema wmapmpyra nyremectBus Y.
Hapsunay, «boppba 3a cymectBoBanue», «IIprucrnocoOIeHHOCTh OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa30BaHuEy», « IKOJIOTMUYECKOE BUI000pa30BAHUE .

O6opynoBaHue: KOJUIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIAMU OKPACKH,
Ha0Op TUIOAOB M CeMsH, Koyuiekuus «[Ipumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
XKUBOTHBIX», MOJIeNb «OCHOBHBIC HAMpPABICHUS HBOJIOLHUNY», OOBEMHAS MOJEIb
«CTpoeHue roJIOBHOrO0 MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJulekuus «DOpMbI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX U pacTeHWi», wojenb ammmkanus «llepexpéct
XpOMOCOM», BIaXHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Butue
JATYIIKW», MUKponpenapat «Jpo3zopuna» (Hopma, MyTaruu (OpMbI KPbLILEB U
OKPACKH TeJa).

JlaGopaTopHblie M NpaKkTHYeCKHe padoThI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHIOB IO MOP(}OIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas padota Ne 2. «OnucaHue npucnocoOIEHHOCTH OpraHu3Ma U
€€ OTHOCUTEBHOIO XapaKTepay.

Tema 2. Bo3HUKHOBeHHEe U Pa3BUTHE *KU3HU Ha 3emure.

JloHayuyHble TpEACTaBICHUS O 3apPOXKJIECHUU >KU3HU. HayuHble rumortesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 M mnaHcnepMmus. XHUMHUYecKas
HBOMIONMUSL. AOHUOTEHHBIM CHUHTE3 OPraHUYECKUX BEIIECTB W3 HEOPraHMYECKHX.
DKCIepUMEHTAIbHOE MOATBEPKACHUE XUMUUYECKOM 3BOIIOMA. HayanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHME NPOTOKJIETKU. [lepBble KIETKH W HX 3BOJIOLUS.
dopMHUpoBaHUE OCHOBHBIX TPYII KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam u nepuogaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa W €€ TMEepUOABl: KEMOPUICKUH,
OPIOBUKCKUH, CUIIYPUNCKUN, T€BOHCKUI, KAMEHHOYTOJIbHBIN, IIEPMCKUH.

Me3o301cKas 3pa U €€ NEPUObl: TPUACOBBIN, FOPCKHUI, MEJIOBOM.

KaliHo3oiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBBIM, HEOICHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJornyecKkux mpoiieccoB. OCHOBHBIE JTaIlbl
HBOJIIOIMU PACTUTENBHOIO M >KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHUl u
XKUBOTHBIX. [[0osIBNIEHNE, paCUBET U BBIMUPAHUE IPYII )KUBBIX OPraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak oOTpaxeHue 3BotoluH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.



OBOJIOLHA YeTOBEKa. AHTPONOJIOTHS Kak Hayka. Pa3BuTre npeacTaBieHuil o
MPOUCXOXKJICHUM YelloBeKa. MeToabl u3ydeHus aHTponoreHe3a. CxojcTBa u
pa3Inuus YeI0BeKa U )KUBOTHBIX. CHCTEMaTHYECKOE MOJI0KEHHUE YEJIOBEKA.

JBwxkymme  cuiabl  (pakrtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOImecTBeHHbIH 00pa3 KHU3HH,
M3TOTOBJICHUE OPYIUI TPy, MBIIILICHHE, PEYb.

OCHOBHBIE CTAJIUM U BETBU SBOJIIOIIMU YEJIOBEKA: aBCTpaJonuTeku, YenoBek
yMmenbid, YenoBek mnpsaMoxonsuui, YenoBeKk HeaHACPTAIbCKUN, YenoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYILECTBOBAaHMsS, 00JIacTb
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPY/IH.

YenmoBeueckue pacbl. OCHOBHbIE  OOJbIIME  pachkl:  €BPONEOUHAS
(eBpaswmiickasi),  HErpo-aBCTpaJioMJHas  (PKBATOpUANIbHASs),  MOHTOJOUIHAsS
(a3uaTcko-amepuKkaHckasi).  UepTbl  MPUCHOCOOJIEHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. EJMHCTBO 4e€IOBEYECKHX pac.
Kputuka pacusma.

JlemoHncTpanum:

[Toptpersr: ®@. Penu, JI. Ilacrep, A. . Onapun, C. Mmwuiep, I'. FOpu, Y.
JlapBuH.

Tabmuupl 1 cxembl: «Bo3nukHoBeHne ConHeUHOH cucTeMbl», «Pa3BuThe
opraHuueckoro wmupa», «PactutenpHas kieTtka», <OKUBOTHas  KJIETKay,
«IIpokapuotnueckasi kjieTka», «COBpeMEHHas CHUCTeMa OPraHUYECKOTO MUpay,
«CpaBHEHHE AaHATOMHUYECKMX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeloBeKa», «llpeBHenmme moam», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOAN», «HeIIOBEUECKUE PaChl».

O6opynoBanue:  Myisiku  «lIpoucxoxxnenne — yenoBeka»  (OFOCTHI
aBCTPAJIONUTEKA, MHUTEKAHTPOIa, HEaHJAEPTalblla, KPOMAHbOHIIA), CIECNKUA WU
M300pKEHNUSI KAMEHHBIX OpYIud TEpBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyomna, ckpebiia), TEOXpOHOJOTHMYeCKas Taliuia, Kouiekuus «DopMel
COXPAHHOCTU UCKOTIAEMbIX YKUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NpaKTUYECKHE PadoOThI:

[Ipaktrueckast padota Ne 1. «M3ydeHue MCKOMAaEMbIX OCTAaTKOB PACTCHUU U
YKUBOTHBIX B KOJUIEKIIUSX).

Tema 3. Oprann3mMbl 4 OKpYy:KawIinas cpeaa.

DKOoJNOorus KaK HayKa. 3ajauu U pa3aeibl IKOJIOTUA. MeToabl S5KOJIOTHUYECKUX
UCCIE0OBaHUM. DKOJOTHUYECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKaA.

Cpensl oOuTaHWs OPraHW3MOB: BOJHAs, HA3€MHO-BO3MIYIITHAs, MOYBEHHA,
BHYTPUOPTaHU3MEHHAS.



Okonorudeckue Qaktopel. Kiaccuduxamuss sxomorndeckux (HakTOpPOB:
abnoTtnyeckue, OWOTHMYECKHME U AHTPOIOreHHbIe. JIeHCTBHE 3SKOJOTMYECKHX
(GhaKTOpOB Ha OPTAHU3MBI.

Abuotnyeckue (akTopbl: CBET, TEMIIEPATypa, BIAXHOCTb. DOTONEPUOIN3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHMYECKUX  (DaKTOpPOB.
buosornueckne puTMBl.

buotnueckne bakTopsI. Bunpr  OMOTHMYECKMX ~ B3aUMOJEHCTBHIL:
KOHKYPEHLUs, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepanus,
MyTyalu3M, KOMMEHCAJIU3M (KBApTHUPAHCTBO, HAXJEOHMUYECTBO). AMEHCAIU3M,
HelTpanu3M. 3HaueHHe OHMOTUYECKUX B3aUMOJEHUCTBUN JMJi CYIECTBOBAHUS
OpraHU3MOB B IIPUPOJHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH monysauud. (OCHOBHBIE IOKa3aTeau
NOMYJISILUNA: YHUCICHHOCTb, IUIOTHOCTh, POXKJIA€MOCTb, CMEPTHOCTb, IPHUPOCT,
MuUrpanus. J[mHaMuKa YACIEHHOCTH MOITYJISILUU U €€ PerysIsaius.

JlemoHcTpanum:

[Toptpetsi: A. 'ymGonbar, K. @. Pynbe, O. ['ekkensb.

Tabnuiel u cxembl: kapta «IIpupognsie 30HbI 3emiuny, «Cpenbl 0OMTaHUS
opranusmoBy», «®Poronepuoanusm», «llomynsauum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJISINU HHPY30puu-Ty penbkny», «[lumessie nenm».

JlaGopaTopHbie U MpaKTUYECKHE PadOThI:

JlaGoparopnas pabota Ne 3. «Mopdonornyeckre 0COOEHHOCTH PACTCHUI U3
Pa3HBIX MECT OOHUTaAHUS.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH MOMYJISIUNA Pa3HBIX BUIOB
PaCTEHUID.

Tema 4. CooOmiecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BUAOBas,
MPOCTPAaHCTBEHHAsA, Tpoduueckass (mumeBas). Buasl-momuHanTtel. CBsizu B
ouoneHose.

Dkonornueckrue cuctembl (3kocucreMsbl). [loHsaTne 00 »skocuctemMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHThI 3KOCUCTEMBI: MPOIYLIEHTHI,
KOHCYMEHTBI, peAyLeHTbl. KpyroBopoT BEUIECTB U MOTOK SHEPTUU B IKOCUCTEME.
Tpoduyeckue (muiieBbie) YPOBHM SKOCHUCTeMbl. [lWIlleBble 1LIeMH U CETH.
OCHOBHBIE TIOKa3aTEeNIM HSKOCHUCTEMBbI: OHOMacca, MNPOAYKLHUA. DKOJIOTUYECKHE
nupamMubl: TMPOAYKUHUH, YHCICHHOCTH, Ouomacchl. CBOICTBA 3KOCHUCTEM:
YCTOMYMBOCTB, CAMOPETyJIsAnus, pa3Butue. CyKIeccus.

[IpupoaHbIe PKOCUCTEMBI. DKOCHCTEMBI 03EP U PEK. DKOCHUCTEMA XBOMHOIO
VI [IAPOKOJINCTBEHHOTO JIECA.

AHTPOTNIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCHUCTEMBI. Y POOIKOCHCTEMBI.
bronornueckoe u X035MCTBEHHOE 3HAUEHHUE arpOIKOCUCTEM U YPOOIKOCUCTEM.



buopasznooOpasue kak (akrtop ycroWunBocTH dKocucTteM. CoxpaHEHHE
OMOJIOTHYECKOTO pa3HooOpasus Ha 3eMIie.

Yyenne B. U. Bepuaackoro o 6mochepe. 'panuiier, coctaB u CTpyKTypa
ouocheprr. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rJI00aJIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
onocdepe.

KpyroBopoTsl BemiecTB © OMOT€OXUMHUYECKHE IIUKIIBI 3JIEMEHTOB (yTaepoaa,
a30Ta). 30HAIBHOCTh OMoc(epbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoeuecTBO B 6Mochepe 3emiin. AHTpONIOreHHbIE U3MEHEHHs B Orocdepe.
['moGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

CocyiiecTBoBaHUE MIPUPOIBI 151 YEeJI0BEUECTRA. Coxpanenue
Oropa3zHoo0pa3us Kak OCHOBA yCTOMUYMBOCTH Onocdepsl. OCHOBA palliOHATBHOTO
yOpaBJICHUS TMPUPOJHBIMU pEecypcaMd M HX HCIHOJb30BaHue. JlocTukeHus
OHOJIOTHHY U OXpaHa MPUPOJIBI.

JlemoHncTpanum:

[Toptpetsr: A. [Ix. Tencnu, B. H. Cykaués, B. 1. Bepnanckuii.

Tabnuuel u cxembl: «llumeBsle nenm», «buoIEeHO3: COCTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu nuTanusy, «IKoJOTHUYECKAsT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jeca», «buoneno3s Bomoéma», «ArpoueHo3», «llpumepHbie
AHTPONIOTEHHBIE  BO3JICWCTBHS Ha NOPUPOLY», «BaxkHeWIIME HCTOYHUKHU
3arpsi3HEHMs BO3JlyXa U TPYHTOBBIX BOa», «[louBa — BakHEHIIasi coCTaBisSIONMIAs
ouochepry, «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3¢dexT», «DakTophI
pPaZMOAaKTUBHOTO 3arpsizHeHus Ouocdepb», «OO0mas crpykrypa Ouocheps»,
«Pacnipoctpanenue xu3Hu B Ouochepe», «O30HOBBIM d3KpaH Ouocheps»,
«KpyroBopoT yriepoaa B Ouochepe», «KpyroBopor azota B IpUpOAe».

O6opynoBanue: Mojaenb-anmukanus « TUnudable OMOIIEHO3bI», TepOapwii
«PacturenbHbBIe COOOIECTBAY, KOUICKIINKA «bHOIeHO03», «Bpeaurenn BaKHEUIIINX
CENIbCKOXO3SICTBEHHBIX ~ KYJNbTYp», TepOapud U KOJUICKIIMM pACTCHUH W
JKUBOTHBIX, TPUHAICKAIINE K Pa3HBIM JKOJOTHYCCKUM TPYIINIaM OJHOTO BHJIA,
Kpachnas knura Poccuiickoit ®enepannn, u300pakeHUs OXpaHSEMbIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



[NTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI 110
BMOJIOTUN HA  BA30BOM  VYPOBHE CPEJHEI'O  OBILIET'O
OBPA3OBAHUIA

Cormacho ®I'OC COO, ycraHaBaMBaKOTCd TpPeOOBaHUSA K peE3yJibTaTaMm
OCBOGHMs  OOyyalolmMMHUCSA TNpPOrpaMM CpefaHero oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJbTATBI

B cTpykType JTHYHOCTHBIX PE3YJIBTATOB OCBOCHUA Mpeamera «buosorusy»
BBIJICJICHBI CIIEAYIONIME COCTABJIAIONINE: OCO3HAHHWE O0YYaIOIIMMUCI POCCUICKON
TPaXJaHCKOW UAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONpPEACIICHUIO, HalWYWe MOTHBAllMM K OOy4YeHHIO  OMOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHHMX YOEXIEHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUYECKOTO
3HaHUs, TOTOBHOCTh M CHOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBATHCS B CBOEH
JESITEIbHOCTH [IEHHOCTHO-CMBICJTIOBBIMM  YCTAaHOBKAaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO0  00pa30BaHMs, HAJIMYME OKOJOTHYECKOTO ITPaBOCO3HAHMS,
CITIOCOOHOCTH CTaBUTH LIEJIA U CTPOUTH KU3HCHHBIC TUTAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOEHUS mpeamMeTra «buonorus» noCTUraroTCs B
€UHCTBE YYEOHOM U BOCHHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBUH C
TPAJIUIIMOHHBIMU POCCUMUCKUMHU COLUOKYJIBTYPHBIMUA, HICTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSMH, TPUHSATHIMA B OOINCCTBE MpaBUIaMU M HOpPMaMU
MOBEJICHUSI W CIOCOOCTBYIOT IMpOIleCCaM CaMOIIO3HAHHUS, CAaMOBOCIIUTAHHS U
CaMOpA3BUTHUA, pA3BUTHS BHYTPEHHEW TMO3WIMU JIMYHOCTH, NATPUOTHU3MA,
YBAXEHHUS K 3aKOHY M MPABOMOPSIAKY, YEIOBEKY TPyJa U CTapLIEeMy MOKOJCHUIO,
B3aMMHOTO YBa)KCHHUS, OCEPEKHOTO OTHONIICHHWS K KYyJIbTYPHOMY HACICIUI0 U
TPAAUIIUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepanuu, Opupoae u
OKPYXaroUIen cpelie.

JInyHOCTHBIE pe3ybTaThl OCBOEHUsI ydeOHoro mpeamera «buomorusy
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOIIUXCSl PYKOBOJCTBOBAThCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAll{, TO3UTHBHBIX BHYTPEHHUX  YOEXKIECHUM, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHHUE KU3HEHHOTO
OMBITA M OMbITA JICSITEILHOCTH B MPOILIECCE Peaar3allii OCHOBHBIX HaIpaBJICHUU
BOCHUTATEJILHON JEATEILHOCTH, B TOM YUCJIE B YACTH:

1) rpa:knaHCKOTr0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIMHA 00YUYaOIIEeT0Cs KaK aKTUBHOTO H

OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;



OCO3HAHHUE CBOMX KOHCTUTYIIMOHHBIX MpaB M OOS3aHHOCTEH, yBaXKeHUE
3aKOHA U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTA TMPU CO3JIaHUU
y4eOHBIX MPOEKTOB, PEIICHWU Yy4YEeOHBIX M TMO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNATh COOCTBEHHYIO IIO3HMIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€

YMEHUE YYUTHIBATh B CBOMX JIEUCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aUMOJICUCTBUS JIIOJIEH C pa3HbIMU YOEKACHUSIMU, KYJIbTYPHBIMA LIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHEM;

TOTOBHOCTh K COTPYJHHUYECTBY B IIPOIIECCE€ COBMECTHOT'O BBIMOJHECHUS
y4eOHBIX, TMO3HABATEIBHBIX U MCCIEAOBATEIBCKUX 3a/lad, YBaXUTEIbHOIO
OTHOIIEHUS! K MHEHHUIO OINMOHEHTOB IMpHU OOCYXJICHUHU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPKAHUS;

TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM JEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaX JaHCKOMN HUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaKEHUS K CBOEMY HApoOJy, YYBCTBA OTBETCTBEHHOCTH IE€pE]l
Ponunoi, ropaoctu 3a cBOW Kpai, cBOW PoauHy, CBOM S3BIK M KYyJIBTYDY,
MPOIIIOE U HACTOSIIEe MHOTOHAIIMOHATILHOTO Hapoaa Poccuu;

[IEHHOCTHOE OTHOILICHHUE K MPUPOJIHOMY HACJIEAUIO U MaMSITHUKAM TIPUPO/IBI,
JTOCTUXEHUSIM Poccuu B HayKe, UCKYCCTBE, CIIOPTE, TEXHOJIOTHUSIX, TPY/IE;

CIIOCOOHOCTh OIIEHMBATh BKJIAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE W
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHWUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO OOIIIECTBRA;

uneiHas yoexxIEHHOCTh, TOTOBHOCTh K CIIY)KeHHMIO M 3amute OTeuyecTna,
OTBETCTBEHHOCTH 3a €0 CyAb0Y;

3) 1yXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

OCO3HaHME JYXOBHBIX IEHHOCTEN POCCUMCKOIO HApPO/Ia;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHWMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC pPEIICHUS,
OPUEHTHUPYSCh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHE JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIIETO;

OTBETCTBEHHOE OTHOILICHHE K CBOMM POJIUTEIISIM, CO3JJaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOIO TMPUHATHUS LEHHOCTEM CEMEMHOM JKW3HU B COOTBETCTBUU C
TpaguuusaMu HapooB Poccuu;

4) 3cTeTHYeCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIICHWE K MHUPY, BKJIIOYAs 3CTETUKY ObITa, HAYYHOTO M
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOLICHUH;



MOHMMAHHUE YMOIMOHATBHOTO BO3/ICHUCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;

TOTOBHOCTh K CAMOBBIPQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBA, CTPEMIJICHUE
MPOSIBIIATh KAYECTBA TBOPUECKOM JIMYHOCTH;

5) ¢usnuyeckoro BOCHUTAHUA, POPMHUPOBAHUS KYJILTYPbI 3/10POBbSI U
IMOLUUOHAIBHOTO 0J1ATONOJTyYHS:

MOHMMAaHUE U pealn3alusi 3J0pOBOTO M 0Oe30MacHoro ooOpa3a KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUTMEHUYECKUX TMPaBWI U HOPM,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUM W OTHAbIXA, pEryJspHas Qu3nyeckKas
aKTUBHOCTH), OEpEkKHOT0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHUS K
COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

MOHUMAaHUE IIEHHOCTH TPAaBWJI WHIWBHAYATHHOTO ¥  KOJUJIEKTHBHOTO
0€30MacHOro MOBEICHUS B CUTYalUAX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIO/IEH;

OCO3HAHME MOCIEACTBUN U HENMPUITHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
QJIKOTOJIs, HAPKOTUKOB, KYpEHUs);

6) Tpy10BOI0 BOCIIMTAHMSL:

TOTOBHOCTB K TPY/ly, OCO3HaHHE LIEHHOCTU MacTEPCTBA, TPYAOIO0HE;

TOTOBHOCTh K AaKTHUBHOH JESITEIBHOCTU TEXHOJOTMYECKOH M COLMAIBHON
HAIPaBJICHHOCTH, CIIOCOOHOCTh MHHUIIMUPOBATH, TIAHUPOBATh U CAMOCTOSATEIHHO
BBITIOJIHATH TaKYIO ICSITEIbHOCTD;

MHTEpEC K pa3inyHbIM cpepaMm MpophecCUOHANIBHON AESTENbHOCTH, YMEHHE
COBEpIIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud H  Pealu30BBIBATH
COOCTBEHHBIC KU3HECHHBIC TIJIAHbI;

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHHI0O W CaMOOOpa30BaHUIO Ha
MPOTSIKCHUU BCEU KU3HH;

7) 3KOJIOTUYECKOT0 BOCIIMTAHUSA:

HKOJIOTUYECKH 1EJIECO00pa3HOE OTHOIICHHE K MPUPOJEC KaK HCTOUHHUKY
YKU3HH Ha 3eMJIe, OCHOBE €€ CYILIECTBOBAHMS;

MOBBIIICHUE YPOBHS OKOJOTUYECKON KYyJNbTYphl: TMPUOOPETECHUE OIbITA
IUTAHUPOBAHMS TOCTYIIKOB M OICHKHM HMX BO3MOXKHBIX TOCIEICTBHHA IS
OKPYKAIOIIEN CPEBI;

OCO3HaHHWE TJI00aTBbHOrO XapakTepa 3KOJIOTMUECKHX MpoOJeM M IMyTed HuX
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHMS W YMCHHUS TIPU PEIICHHH TPOOJIeM, CBS3aHHBIX C PAMOHAIBLHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  TMOBEACHHUS B IMPUPOJIE,
HaIlpaBJIEHHBIX HA COXPAaHEHUE PABHOBECHS B HKOCHUCTEMAX, OXPAaHY BHIIOB,
aKOCcUCTeM, brochepsr);



AKTUBHOE  HEMNPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaOIIEH
MPUPOJIHON Cpejlie, YMEHHE MPOTHO3UPOBATh HEOJArONMPUSITHBIE HKOJOTHUYECKHUE
MOCJIEACTBUS MPEINPUHUMAEMBIX IEUCTBUN U MPEIOTBpAIATh UX;

HaJIMYue Pa3BUTOrO 3KOJIOTMYECKOrO0 MBIIUIEHUS, IKOJIOTUUECKON KYIbTYPHI,
ombITa NEATEIIbHOCTH HKOJIOTHYECKOMN HaIIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIBHOW, KOMMYHUKATUBHOM M COLIMAJIbHOU
MPAKTUKE, TOTOBHOCTU K YYaCTHUIO B MPAKTUYECKOMN JIEATEIbHOCTH 3KOJIOTHUYECKOU
HaIlpaBJICHHOCTH;

8) neHHOCTH HAYYHOI0 MO3HAHMS:

c(hOpMHUPOBAHHOCTF MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIECTBEHHON NMPaKTUKU, OCHOBAHHOI'O Ha JUaJore
KYJBTYp, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM M YMTATEIBCKOW KYJBTYphl Kak CpEICTBa
B3aMMO/JICHCTBUSI MEXK/TY JIFOJbMH U MIO3HAHUS MUPA;

NMOHMMAaHUE chneruduKd OWOJIOTMM KaK HayKH, OCO3HAaHHUS €€ poJikd B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOrO MBINUICHUS, CO3JaHUU II€JIOCTHOTO
MpECTaBICHUSI 00 OKPYXalolleM MHpPE KaK O €IMHCTBE MPHUPOJIbI, YeJOBEKa U
oOIIecTBa, B TO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIICHUU MpodsieM
COXpaHEHUS TPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTh B 3HAUYUMOCTH OWOJOTHUU ISl COBPEMEHHOM ITMBUIIM3AIIUU:
oOecrieueHus: HOBOTO YPOBHSI Pa3BUTHS MEIUIIMHBI, CO3JIaHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX peIIaTh PECYypCHblE  MPOOJIEMBbI  pPa3BUTHS
YeJIOBEUECTBA, MTOUCKA MyTEeHW BBIX0JIa U3 MIO0ATBHBIX IKOJIOTHUECKUX MPOOIeM U
oOecrieueHusi Tepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAIMOHAIBHOMY
WCIIOJB30BAaHUIO TPUPOJHBIX PECYpcOB M (HOPMUPOBAHUIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYCHHH OWOJOTUYECKUX 3HAHUM B IEIAX
MOBBIMICHUS OOIIEH KyJIbTYpPhl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIIHOM TpaMOTHOCTH OOydarommxcs, GopMHpyeMOi
MIPU U3Y4YEHUU OUOJIOTUH;

MMOHMMAHHUE CYIIHOCTH METOAOB MO3HAHUS, UCIOJb3YEMbIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH WCIIOJIb30BaTh TIOJydYaeMble 3HAHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUW OKPYXAIOMIEro MUpPA M MPOUCXOASAIINX B HEM U3MEHEHUH,
yMEHHE JejaTh OOOCHOBAHHBIC 3aKJIOYCHUSI HAa OCHOBE HAayyHbIX (PaKkToB U
MMEIOLIMXCS JAHHBIX C LIEJIbIO MOJTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HKCIOJIb30BaTh OMOJIOTUYECKHE 3HAHWS IS
perieHus mpo0JieM B peabHbIX KU3HEHHBIX CUTYAIUX;

OCO3HAHWE LEHHOCTH HAYYHOU JEITEIbHOCTH, F'OTOBHOCTH OCYIIECTBIISThH
MIPOEKTHYIO U UCCIEA0BATENBCKYIO AEATEIbHOCTh NHANBUAYAJIBHO U B TPYMIIE;



TOTOBHOCTb ¥  CIIOCOOHOCTh K  HEMpPEpPhIBHOMY  00Opa3oBaHUIO H
caM000pa30BaHUIO, K AKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHMNA MO OWOJIOTUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTIMHU.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yJbTaThl OCBOEHHs yueOHoOro npeamera «buonorus»
BKJIIOYAIOT: 3HAYUMbIE i (QOPMHUPOBAHUS MHUPOBO33PEHUS OO0YUaAIOLIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIEHAyYHbIE MOHATHUS, OTpaKArOLIUe
LEJIOCTHOCTh HAy4YHON KapTHHBI MHUpa M CHEUU(PHUKY METOJOB TMO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, PHEPIHsl, SIBJICHUE, MPOLECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpUS,
UCCIEeIOBaHUE,  HAONMIOJIEHHe,  HM3MEpPEHHE, HKCIEPUMEHT W JAPYIHX),
yHUBEpCalbHble Yy4yeOHbIE JEWCTBUS (TIO3HABATENbHbIE, KOMMYHUKATHUBHbIE,

PETYJISITUBHBIE), oOecreunBaroIIme dbopmupoBaHue GbyHKIHOHATBHON
IPaMOTHOCTH ¥  COIMAJIBHOM KOMIIETECHIIMM OOYYalolIUXCs, CIIOCOOHOCTh
oOy4Jaronmxcs UCIIOJIb30BaTh OCBOEHHBIE MEXIUCITUTUTMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS M  YHUBEpPCaJbHblE y4eOHbIE JEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MPAKTHKE.

MertanpeameTHble pe3ynbTaTbl OCBOEHMSI IMPOTPAMMBI CPEIHETO OOIIEro
00pa30BaHMsI JOJIKHBI OTPAXKATh:

OBaanenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO03HABATEJbHBIMH
NEeHCTBUSIMM:

1) 0a3oBble JIOrH4YecKue JeCTBUS:

CaMOCTOSITENNbHO  (OPMYyJNIHUpPOBaTh U aKTyaJIM3UpOBaTh  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTUYECKOTO MBILIICHUS
(ananuza, cUHTE3a, CPaBHEHHUSI, KJIacCcU(pUKaIi, 0000IIEeHUs ), PACKPBIBATH CMbICI
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTE€pHbIE NMPU3HAKU, YCTAaHABIUBAThH
CBSI3U C IPYTUMH MTOHATUSAMH );

ONpENENATh LEIu JEATEIbHOCTH, 3aJaBas NapaMmMeTpbl W KPUTEPUH HX
JOCTHKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSTENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS IS 0ObsICHEHUSI (DAaKTOB U SBJICHUM
YKUBOM MPUPOIBI;

CTPOUTH JIOTMYECKHE pPACCYKIEHUs (MHIYKTUBHbBIE, JEAYKTHUBHBIE, IIO
aHaJIOTHN), BBIABIATH 3aKOHOMEPHOCTH U NPOTHUBOPEYMsI B paccMaTpUBAEMBbIX
SBJICHUSX, (DOPMYJIMPOBATh BHIBOBI U 3aKIHOUCHMS,;

IIPUMEHSATH CXEMHO-MOJICIIbHBIE cpexcrtea Ui IIPEICTABIICHHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUN B M3y4aeMbIX OMOJOTMUYECKHUX OOBEKTax, a



TakK€  NPOTHUBOPEUYMM  pa3HOTO  poja,  BBISIBICHHBIX B Pa3iMUYHBIX
UH(GOPMAILMOHHBIX UCTOUYHUKAX;

pa3palaThiBaTh IUIaH pEIICHUA MPOOJIEMBbI C YYETOM aHaIn3a HWMEIOIIUXCS
MaTepuaIbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JESTEILHOCTh, OLICHUBATh COOTBETCTBUE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKU TIOCTIEACTBUN JESTEIbHOCTH;

KOOPAMHUPOBATh M  BBINOJNHATH pabOTy B  YCJIOBHAX  PEaIbHOTO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJEHCTBYS;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IIPOOJIEM.

2) 0a30BbI€e MCCIIEI0BATEIbCKHE AeiiCTBUA:

BJIAJ€Th HABBIKAMH YUE€OHO-UCCIEI0BATENBCKON U MTPOEKTHOM €SI TEIbHOCTH,
HaBBIKAMHM  pa3peuieHusi MpoOsieM, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB PELICHUsI IPAKTUYECKUX 3a]1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJI0B MMO3HAHUS;

UCTIONB30BaTh PAa3jMyYHbIe BUABI JEATEIBHOCTH IO TMOJYYCHHUIO HOBOTO
3HAHWS, €ro HWHTEPIpETAllMH, MPEOOPa30BAHUI0 M TMPUMEHEHUIO B YYEOHBIX
CUTYaIUsX, B TOM YHUCIIC TIPU CO3JaHUH YI€OHBIX M COI[HAIBHBIX TPOEKTOB;

(GbopMHUpPOBAaTh HAYUYHBIM TUI MBIIUICHUS, BIaJETh HAYYHOH TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATUSIMH U METOJIaMU;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBbIE 3aJauyld B 00pa30BaTEIbHOU
JESITEIIbHOCTH U JKU3HEHHBIX CUTYAIHIX;

BBISIBJISITH NPUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyaJlU3UpOBaTh 3ajaauy,
BBIIBUTaTh TUINOTE3Yy €€ pelIeHHs, HaXOAWTh apryMEHThl i J10Ka3aTelbCTBa
CBOMX YTBEp)KJICHUH, 331aBaTh MapaMeTpbl U KPUTEPUU PELLICHUS;

aHAIM3UPOBaTh TMOJYYCHHBIE B XOJE peHIeHHs 3a7aud  pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJISATh LI€JICHANIPABICHHBIA MOUCK MEpPeHOca CPEICTB U CIOCOOOB
JEeUCTBUS B MPO(HECCUOHANBHYIO CPEY;

yMETh TMEPEHOCUTh 3HAaHWS B TO3HABATEIBHYIO W TPAKTHUECKYIO o0jacTu
KHU3HEICSATEIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX MPEIMETHBIX 00acTei;

BBIIBUTATh HOBBIE HJIEU, TpeiaraTh OPUTHHAIBHBIE TOIXOIbI U PEIICHHUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOy CKAIOIINE albTEPHATUBHBIC PELLICHMUS.

3) pabora ¢ ungopmanueii:

OpPUEHTHPOBATHCS B PA3TUYHBIX HCTOYHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTOo
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTeparype, OHOJOTMYECKUX CIOBapsAX U
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax JaHHbIX, B VIHTepHeTe), aHAIM3UpPOBATh



WH(OPMAITUIO PA3TMYHBIX BUIOB U (HOPM TIPEACTABICHUS], KPUTUICCKU OIICHUBATH
e€ TOCTOBEPHOCTh M HETIPOTUBOPEUNBOCTH;

(dbopMyIIMpoBaTh 3aMpOChl U MPUMEHATh PA3IMYHbIE METOABI MPU TOUCKE U
otbope Ouosorndeckor mHOpMaIi, HEOOXOAUMOM JJI BBITOTHEHUS YUCOHBIX
3ajay;

pUOOpETaTh OIBIT KCHOJIB30BAHUS HWH(GOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJOTHI, COBEPILICHCTBOBATh KyJIbTYypy aKTUBHOTO MCIIOJIB30BAaHUS PA3IMUHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMaNbHYIO  (GOpMy  MPEACTABICHUS
ouonornyeckor uHbopmalu (cxeMbl, rpaduKy, TUarpamMmbl, TaOJIUIIbI, PUCYHKH
" JIpyroe);

UCTIONB30BaTh HAYYHBIA S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ovonornyeckod HMHPOpMALUEH: TPUMEHATH XUMHUYECKHE, (U3UYECKUEe W
MaTEeMaTU4YeCKUe 3HAaKU W CHUMBOJBI, (HOpMYyJibl, aOOpeBUaTypy, HOMEHKIATYPY,
UCIIONB30BaTh W MPeoOpazoBhIBaTh  3HAKOBO-CHMBOJHMYECKHE  CPE/ICTBA
HaTJISAHOCTH;

BIAJCTh  HaBBIKAMH  paclO3HAaBaHWS W 3aMUTHl  WHOOpMAaIH,
nH(OPMAITMOHHON 6€30MaCHOCTH JIMYHOCTH.

OByaieHUe YHUBEPCAJbLHBIMU KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

1) o01enme:

OCYIIECTBISTH KOMMYHHUKAIIMH BO BCeX chepax *KU3HU, aKTUBHO YIaCTBOBAThH
B JIMAJIOTe WM JUCKYCCHM IO CYLIECTBY OOCYKIaeMol TeMbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEILHO BBHITIOJHEHHUS TMpeJiaraeMomn
3aJlay, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh MO3UIUNA JAPYTHX yYaCTHUKOB
JMajora Wik JUCKYCCUN);

pacrmo3HaBaTh HeBepOaJbHBIE CpPEICTBA OOIIEHHS, TOHWMATh 3HAYCHHE
COIMAJIBHBIX 3HAKOB, MPEINOCHIJIOK BO3HHUKHOBEHWS KOH(JIMKTHBIX CUTYyaIuH,
YMETh CMATYATh KOH(PJIMKTHI U BECTH ITEPETOBOPHI;

BJIQJICTh PA3IMYHBIMHU CHIOCOOaMU OOIIEHUS W B3aWMOJCHUCTBHUS, MOHUMATH
HAMEPEHUs IPYTUX JIIOJIeH, IPOSBIIATh YBAKUTEIBHOE OTHOIICHHE K COOCCETHUKY
U B KOPPEKTHOU Popme hopMyIupoBaTh CBOM BO3PAKEHUS;

pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHHUS C HMCIOJb30BaHHEM
S3BIKOBBIX CPEJICTB.

2) cOBMeCTHaA J1eATeJIbHOCTh:

MOHUMATh M MCIOJIb30BaTh MPEUMYILECTBA KOMAHIHON M WHIAMBHUAYaJIbHOU
paboThI IpH pelIeHUU OUOIOTHYECKON MPOOIIeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MIPUMEHEHUS TPYIIOBBIX (DOPM B3aMMOJICHCTBUS MPHU PEIICHUN YIeOHOH 3a1a4M;

BBEIOMPATh TEMATHUKy W METOJBl COBMECTHBIX NEUCTBHI C y4ETOM OOIIHMX
MHTEPECOB U BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



IIPUHAMATh  LEIM  COBMECTHOM  JEATEIBbHOCTH, OpPraHU30BbIBATH U
KOOPJIUHUPOBATh ACHUCTBUA NO €€ ITOCTHKEHUIO: COCTABIISITh IUIAH JCUCTBUM,
pacnpenensaTb poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHUBATh KAa4ye€CTBO CBOEr0 BKJAJa WU KaXJOTO yYaCTHUKA KOMAaHJIbl B
OOIIMIA pe3yNbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

[pe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIAEU C TO3ULUUAHA HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAUYMMOCTH;

OCYILECTBJISITh TMO3UTUBHOE CTPATETMYECKOE TIOBEJCHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh HUHUIIMATUBHBIM.

OBJaieHNe YHMBEPCAIbHBIMH PeryJsSTUBHBIMU ACHCTBUSIMM:

1) camoopranusanms:

UCIOJIb30BaTh OHMOJOTMYECKHE 3HAHUS JUIA BBIABICHUS MpOOJIEM M HX
pelieHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUAX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKHX 3HAHUU 1IEJIEBBIE U CMBICIOBBIC
YCTaHOBKHM B CBOMX JACHCTBHSX M MOCTYIIKax IO OTHOLIEHUIO K KUBOW IPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOSITEIIBHO OCYLIECTBIIATH ITO3HABATEIBHYIO NEATEIbHOCTD, BBIABIATH
poOIeMBbl, CTaBUTh U (HOPMYIHMPOBATH COOCTBEHHBIC 3a7aud B 00pa30BaTEIbHOMN
JEATEIIbHOCTH U )KU3HEHHBIX CUTyalUsX;

CaMOCTOATENILHO COCTABJISITH IUJIaH  pPELICHUS MpoOJieMbl €  YYETOM
HMEIOITUXCST PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U IIPEATIOUTCHHIA;

JIaBaTh OLICHKY HOBBIM CUTYALUsIM;

paciupsTh paMKU y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MTPEANOUYTECHUH;

JienaTh OCO3HAHHBIA BbIOOP, apryMEHTUPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OTIBIT;

c1oco0CTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO HIMPOKOM JpyAMLIMU B
pa3HbIX O00JACTSIX 3HAHWM, IMOCTOSIHHO MOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIN YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCUTb KOPPEKTHUBBI B JIESITEIBHOCTD,
OLICHUBATbH COOTBETCTBUE PE3YJILTATOB LIEISIM;

BJIAJE€Th HABBIKAMM  IIO3HABATENbHON  peduieKCMH KakK  OCO3HAHMS
COBEpPUIAEMBIX JEUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3YyJIbTATOB U
OCHOBaHUi, UCMOJIb30BaTh MPUEMBI peQuIeKCHH AJsi OLEHKU CUTYallld, BHIOOpa
BEPHOI'O PEILLICHHS;

YMEThb OLICHUBATb PUCKUM M CBOEBPEMEHHO NPUHUMATH PEIICHUSA MO MX
CHIKEHHIO;



IIPUHAMATh MOTHMBBI M apryMEHTBl JAPYTMX IIPU aHajJu3€ pe3yJIbTaTOB
NEATEIbHOCTH;

3) npuHATHE ce0d U APYIUX:

IPUHUMATH ce0sl, TOHUMasi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTHBBI W apryMEHTBl JAPYIMX IIpM AaHAIU3E pE3yJIbTaTOB
NEATEIBHOCTH;

IPU3HABAaTh CBOE MPABO U MPABO JPYTUX HA OLINOKU;

pa3BHUBaTh CIIOCOOHOCTh NOHUMATh MUP € MO3ULMH JIPYrOro YeJI0BeKa.

IMPEAMETHBIE PE3YJIBTATDBI

[TpenmeTrHble pe3ynbTaThl ocBoeHus nporpamMmel COO mo Ouonoruu Ha
0a30BOM YpOBHE BKIIIOUAIOT crieupruyeckue s yueOHoro npeamera «buonorus»
Hay4YHbIE 3HAHMSI, YMEHUS U CIOCOOBI IEUCTBHUI MO OCBOEHUIO, MHTEPIPETALNN U
IpeoOpa30BaHUIO0 3HAHUM, BUABI JEATEIBHOCTH MO MOJYYEHHIO HOBOI'O 3HAHUS U
IPUMEHEHUIO 3HAHUM B pa3jIMUYHBIX y4E€OHBIX CUTyallUsX, a TAKXKE B PEATbHBIX
KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX C Ouosorueid. B mporpamme mnpenmMerHbie
pe3yabTaThl MPEACTABICHBI IO TOAAM O0yUYEHHUS.

[IpeameTHbIe pe3yabTaThl OCBOCHUS yueOHoro npenmera «buonorus» ¢ 10-
11 knacce NOJIKHBI OTPAXKATH!

c(OpMUPOBAHHOCTh 3HAHUN O MECTE U POJIK OMOJOTHH B CUCTEME HAYUHOTO
3HAHMUSI €CTECTBEHHBIX HayK, B (OPMHUPOBAHWU COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHbBl MHpPAa M HAYYHOI'O MHPOBO33PEHHS, O BKJIAJE POCCHMCKUX U
3apyOEKHbIX YYEHBIX-OMOJIOrOB B pPa3BUTHE OHOJOTMH, (PYHKIMOHAIBHOU
I'PaMOTHOCTH Y€JIOBEKA JUISl pELICHUS KU3HEHHBIX 3a/a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIMA:
JKWU3Hb, KIJIETKA, OpraHu3M, MeTaboiau3M (0OMEH BEIIECTB M IpPEBpallCHUE
HHEPrUMr), TOMEOCTa3 (CaMOperyJssiius), YpOBHEBasi OpraHu3alis KUBbIX CHUCTEM,
CaMOBOCIPOU3BEICHHE (PENPOIYKIMS), HACIEICTBEHHOCTh, U3MEHYUBOCTbD, POCT H
pa3BUTHE;

yMEHHE Hu3JlaraThb OWOJIOTMYECKHE TEOpUH (KJIETOYHAas, XpOMOCOMHas,
MyTallUOHHAsI, IIEHTpajbHas JOTMa MOJEKYJsIpHON Ouonoruu), 3akonsl (I
Menpens, T. Moprana, H. . BaBunoBa) u ydenus (0 LIEHTpax MHOrooOpasus u
MPOUCXOKJCHUS KyJIbTYpHbIX pactenuii H. M. BaBuioBa), onpeaensiTh rpaHUllbl
UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MO3HAHUS B OMOJIOTUU: HAOIIOICHHE U
OMMCAHUE MKUBBIX CUCTEM, ITPOLIECCOB W SIBJICHWI, OPraHU3alMs U NPOBEICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEYyEeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOJyUYEHHBIX



pe3yNbTaTOB, UCIOJIb30BAaHHBIX HAYYHBIX TMOHATUN, TEOPUH M 3aKOHOB, YMEHHE
JIeNIaTh BBIBOJIBI HA OCHOBAHWH TOJYUYEHHBIX PE3yIbTaTOB;

YMEHHE BBIJCIATh CYIIECTBEHHBIE MPU3HAKU BUPYCOB, KIETOK MPOKAPUOT U
HYKapHOT, OJHOKIETOYHBIX W MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOECHHOCTHU
MPOLIECCOB: OOMEHAa BEIECTB M MPEBpAICHUSI SHEPTUU B KIETKE, (DOTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTMYecKoro oOMeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIJIOJIOTBOPEHMSI, PA3MHOXKEHHUSA, WHAMBUAYAIbHOTO DPAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

yMEHHUE MPUMEHATH MOJYUYEHHbIE 3HAHMS I OOBSCHEHUS OMOJOTUYECKHUX
IPOLIECCOB U SIBJICHUMU, JJISl MPUHATHUS MPAKTUYECKUX PELICHUI B MOBCEIHEBHOMN
KU3HU C IeNplo obecriedeHus 0e30MacHOCTH CBOETO 3J0POBbSI U 3/I0POBBSA
OKPY>KaIOIINX JIIO/IeH, COOIIOIEHUSI HOPM TPaMOTHOTO MOBEJCHUS B OKPY KAIOIICH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIIOJIb30BaHUS JOCTHKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUA  JUIsl  PalMOHAIBHOTO
PUPOIOTIOTH30BAHUS;

YMEHHE pelaTh »JJIEMEHTAapHble TEHETHYECKHE 3aJaud Ha MOHO- H
TUTUOPHUIHOE CKpEIIMBAaHUE, CILEIJICHHOE HACJIeI0BAaHUE, COCTaBISATH CXEMBI
MOHOTHOPHIHOTO CKpEIIMBAHUS JJIsl MpeiCcKa3aHUsl HACJIEeJOBAHMS NMPU3HAKOB Y
OpraHH3MOB;

YMEHHUE BBINOJIHATh J1TA0OpAaTOPHbIE M MpPaKTUYECKUe padoThl, COOMIOATH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJa0OpaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh U HHTEPIPETHUPOBATh HHGOPMALUIO
OMOJIOTMUECKOTO  COJEP)KAHUSA, BKJIIOYAIOIIYIO IICEBJIOHAYYHbIC 3HAHUA U3
pa3IMYHBIX UCTOYHHUKOB (CpeAcTBa MaccOBOW MH(pOpPMALMU, HAYYHO-MIOMYJISIPHbIE
MaTepuaibl), STUYECKHE AaCIeKThl COBPEMEHHBIX HCCIEIOBAaHUI B OHOJIOTHH,
MEAWIIMHE, OMOTEXHOJIOTHH;

yMEHHE CO3[aBaTh COOCTBEHHbIE€ IHCbMEHHbIE M YCTHBIE COOOLICHHUS,
00001mast 6noIoTHYecKyr0 HH(GOPMAIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 12
Klacce NOJIKHBI OTPaKaTh:

c(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAaHUS ECTECTBEHHbIX HAayK, B (OPMHUPOBAHHM COBPEMEHHOH €CTEeCTBEHHO-
HAYyYHOW KapTUHBI MUpPAa W HAYYHOTO MHPOBO33PECHHS, O BKJIaJ€ POCCHHUCKHUX U
3apyOeXHbIX YYEHBIX-OMOJOTOB B  pa3BUTHE OHMOJOTHH, (PYHKIIMOHAJIBHOU
IPaMOTHOCTH Y€JIOBEKa JIJIsl pEeUICHHs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpbIBaTh COAEpKaHHE OUOJOTMYECKUX TEPMHHOB M TOHSTHIA
BUJI, TIOMYJIALNSA, TeHO(OH, SBOMIOIMS, ABIKYIINE CUIIbI ((DaKTOPBHI) IBOJIOLINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,



DKOCUCTEMA, TMPOAYLEHTHI, KOHCYMEHTBHI, PEAYLEHTHI, IEMH MUTAHUA,
AKOJIOTHYECKas MpamMua, OMoreoreHos, onocdepa;

yMEHHE H3JaraTh OHOJOTHYECKHE TEOpHH (SBOMIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs DBOJIONUHU), 3aKOHBI M 3aKOHOMEPHOCTHU
(3apogapimeBoro cxonactea K. M. bapa, uepengoBaHusi TiaBHBIX HampaBlIeHUA U
nyteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
OTIPEEISITh TPAHUIIBI UX TTPUMEHUMOCTH K JKHBBIM CHCTEMAaM;

yMEHHUE BJIAJIETh METOJJaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IEHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, IPOLIECCOB W SIBICHUI, OpraHu3aius U MNpOBEJICHUE
OMOJIOTUYECKOTO  JKCIEPUMEHTa,  BBIABM)KCHHE  THUIOTE3bl,  BBISBICHHE
3aBHCHUMOCTH MEXAY HCCIEyeMbIMH BEIWYHMHAMH, OOBSICHEHHE IMOIyYECHHBIX
pe3yNbTaTOB, UCIOJIb30BAHHBIX HAYYHBIX TOHATHN, TEOPUH M 3aKOHOB, YMEHHE
JieaTh BBIBOJIBI HA OCHOBAHUU MOJIYYSHHBIX PE3yJIbTATOB;

YMEHUE BBIICISATh CYIIECTBEHHBIE MPU3HAKU CTPOCHUS OHOJOTUYECKHUX
OOBEKTOB: BHUJOB, TOMYJALWNA, TMPOAYLEHTOB, KOHCYMEHTOB, pEIYyILIEHTOB,
OMOTEOIIEHO30B W  JKOCHUCTEM, OCOOCHHOCTH TMPOILIECCOB: HACJIEACTBEHHOM
M3MEHYMBOCTHU, €CTECTBEHHOIO0 OTOOpa, BHA000pa30BaHMS, MPUCIOCOOJICHHOCTH
OpraHU3MOB, JIEUCTBHS DKOJOTHYECKUX (PAKTOpPOB Ha OpPraHU3MBI, IEpeHoca
BEIIECTB W TIOTOKA DHEPTMM B DKOCHUCTEMAaxX, AHTPONOTEHHBIX HW3MEHEHUH B
HKOCHUCTEMAaxX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB W OHOr€OXUMHYECKUX
LIMKJIOB B Onocdepe;

yMEHUE MPUMEHATH MOJYyUYCHHbIC 3HAHUS ISl OOBSACHEHHS] OMOJIOTUYECKHUX
IPOLIECCOB U SIBJICHUU, JJIsl MPUHATUS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
KU3HU C 1eNplo obOecriedyeHus: 0e30MacHOCTU CBOETO 3J0POBbsI U 3JI0POBbS
OKPY>KaIOIINX JIFO/IeH, COOMI0OIEHUS] HOPM TPaMOTHOTO MOBEJCHHSI B OKPYIKAIOIICH
IPUPOTHON cpese, TMOHWMAaHUE HEOOXOIUMOCTH WCIOJIb30BAaHUS JTOCTHIKEHUH
COBPEMEHHOW OMOJIOTUH JJIsl PAllUOHATIBFHOTO MPUPOIOTI0JIb30BAHUS;

yMEHHUE pemiaTh dJIeMEHTApHbIE OMOJIOTUYECKHUE 3a/1aud, COCTABISTh CXEMBbI
NepeHoca BEIIeCTB U SHEPTUU B dIKOCUCTEMAX (1€MW MUTaHUS);

YMEHHUE BBIMOJIHATh JIA0OpATOpHBIE M MpakTUYecKkue paboThl, COOII0IATh
MpaBuiia Mpu padboTe ¢ yueOHBIM U JJaOOPaTOPHBIM 000PY/I0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBAThb M WHTEPHPETUPOBATH HMH(POPMAIIUIO
OMOJIOTMUECKOTO  COJEP)KAaHUS, BKJIIOYAIONIYI0 T[ICEBJOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OPMALINU, HAYYHO-TIOMYJISIPHBIC
MaTepuaibl),  paccMaTpuBaTh  IJ00ajdbHBIE  HKOJOTHYECKHE  MPOOJIEeMbI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3HUIIHUIO;

yMEHHE CO3[aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIICHHS,
00001mast 6MoIOTHYECKY0 HH(GOPMAIMIO M3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
UCII0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
No 11/ HanmeHnoBanue pa3aeJioB Korrpomsusre  MpaxTiseckie (uu¢posbIe)
U TeM MPOrpaMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI pecypen!
bubmuoreka [JOK
1 brooris kax Hayka 2 https://m.edsogru/7f410292
) JKuBble cucTeMsl U X | bubmuoreka [JOK
opraHu3anus https://m.edsoo.ru/7f41¢292
3 XUMHUYECKUN COCTaB 1 19 5 15 bu6mmoreka [IOK
CTPOEHME KIETKU https://m.edsoo.ru/7f41c292
4 KuzneneaTenbHOCTD KIIETKH 13 1 fgfjﬁ;f;;ii}imlczgz
OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME 34 2 1.5 bubmorexa [TOK

https://m.edsoo.ru/7f41¢292



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

KosunvecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Konrpoabnsie IIpakTuueckue (ipp )
NPOrpamMmMbl Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsl
PazmHoOXeHUE M MHIUBUYAIBHOE 10 1 05 bubnnoreka [JOK
pa3BUTHE OPraHU3MOB ' https://m.edsoo.ru/7f41¢292
HacnencrBeHHOCTh U N3MEHUYUBOCTD 16 1 3 bubnunoreka LIOK
OpPraHu3MOB https://m.edsoo.ru/7{41c292
Cenekiust opranu3mMoB. OCHOBBI 2 1 bubnnoreka [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41¢292
OBILEE KOJIMYECTBO YACOB IO TIPOTPAMME 35 3 3.5 bubmmorexa [TOK

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



https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41cc74

12 KJIACC

KoJsun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3/iesioB H TeM uudgpoBbIe
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
1 DBOJIIOIMOHHAS ONOJIOTUSA 10 1 bubnmorexa [IOK
https://m.edsoo.ru/7f41cc74
) Bo3HHKHOBEHUE U pa3BUTHE KU3HU HA 10 0.5 bubnnorexa [JOK
3emie ' https://m.edsoo.ru/7f41cc74
3 OprasusMEl ¥ OKpYysKaromas cpea 5 1 bubmmorexa [JOK
p Py tas cped https://m.edsoo.ru/7f41cc74
bu6nmorexa LIOK
4
Coo011ecTBa ¥ SKOJIOTHYECKHE CHCTEMBI 9 https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 0 2.5



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

IHOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
ara uudgposbie
Ne n/m Tema ypoka Konrtpoabubie IIpakTuueckue A p
Bcero u3yuyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypchl
bubmuoreka [JOK
buosorus B cucreme Hayk 1 https://m.eds00.ru/863e6122
https://m.edsoo.ru/863e632a
MerTtoapl TO3HAHUS )KUBOH 1 bu6mmorexa [IOK
MIPUPOIBL. https://m.edsoo.ru/863e6122
buonoruyeckre cucTemsl, | bu6mmorexa [IOK
IIPOLIECCHI U UX U3YYEHHUE https://m.eds00.ru/863e6564
XHUMUYECKUH COCTaB KJICTKH. | bubmuorexa [JOK
Bona u muHepanbHbie COMU https://m.edsoo.ru/863e674¢
benku. CocTaB u cTpoeHue
6enxoB. JlaboparopHas paboTa
Nel o Teme « N3yuenue 1 0.5 bubmorexa HOK
- . M ' https://m.edso0.ru/863e6b72
KaTAIUTUYECKOU aKTUBHOCTH
(hepMEHTOB B KUBBIX TKAHIX).
bubmuorexa [JOK
o 0 . 1
YHICHHH DEIROB https://m.edsoo.ru/863e6b72
depMeHThl — OHUOJIOTHYECKHE 1 bubnuoreka [IOK
KaTaJau3aTophl. https://m.edsoo.ru/863e6b72
bu6mmoreka [IOK
Yraesonsl. 1
HIEBOABE https://m.eds00.ru/863e¢6870
Jlucaxapubl, 10IUCaXapUIbL. 1 bubnuoreka [IOK



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/863e6b72
https://m.edsoo.ru/863e6870

https://m.edsoo.ru/863e6b72

10 ) — bubmuorexa [JOK
https://m.edsoo.ru/863e6b72
11 HyxknenHnoBbie KUCIOTHI. bubmorexa HOK
https://m.edsoo.ru/863e6d5c
12 AT® u apyrue opraHndecKue bubnmoreka [JOK
COoeIUHEHUS https://m.edsoo.ru/863e6b72
13 KonTponbhas padbota no teme bubnnorexa [JOK
«XVMMHYECKUM COCTaB KIICTKM https://m.edsoo0.ru/863e6b72
14 HcTopus u MeToabl U3ydeHus bubnuoreka [IOK
kietku. Knerounas treopust https://m.edsoo.ru/863e6e88
CrpoeHnue 3ykapruoTUYeCKOn
kieTku. JlaboparopHas paboTa
Ne 2 «M3yuenue crpoeHus
KJIETOK paCTE€HUH, )KUBOTHBIX, bubmorera [TOK
15 FpuGOB 1 GaKTepui MO 0.5 https://m.eds00.ru/863e6ff0
https://m.edso00.ru/863e716¢
MHUKPOCKOITIOM Ha TOTOBBIX
MUKpOIpenaparax u ux
OMHCaHUE
[uromnazma. Ilnazmaruueckas
MeMOpana. JlaboparopHas
16 pabota Ne3 mo Teme: 0.5 bubnuorexa [JOK
«Habnronenue miazmonusa u https://m.edso0o.ru/863e6b72
JeTIa3Mon3a B KJIETKax
KOJKHUIIBI JTyKay
OHIOIUIa3MaTHYECKas CETh.
17 Kommnnekc I'ombmxu, bubnmuorexa [JOK

JIN30COMBI, OPraHOUbI
JABHKCHU S, BKIIFOYCHHA.

https://m.edsoo.ru/863e6b72



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

18 MuTOoXOHIpUH, MIACTUIBL, bubmumoreka [IOK
SAAPO. https://m.edso00.1u/863e¢6b72
19 KonrponsHas pabora o teme bubnuoreka [IOK
«CTpoeHHE KIETKU» https://m.edsoo.ru/863e6b72
20 OOMeH BelecTB Uiu bubmuoreka [JOK
MeTab0JIn3M https://m.edso0.ru/863e766¢
bu6mmoreka [IOK
21 ABTOTPO(E! 1 reTepOTPOGSI. https://m.edsoo.ru/863e6b72
22 doToCUHTE3. XEMOCHUHTE3 bubmorexa HOK
https://m.eds00.ru/863¢7c¢98
. bubmuoreka [JOK
23 DHepreTHieckHii oOmeH https://m.edsoo.ru/863e7aae
24 JKu3HeHHBIN IHUKIT KICTKH. bu6mmoreka [JOK
Jlenenue KIeTKu. https://m.edsoo.ru/863e7dc4
Murto3. JlabopaTtopHas padbota
Ne 4 «<HabnroneHue MuTo3a B
25 KJIETKaX KOHYMKa KOPELIKa 0.5 bubnmorexa LIOK
https://m.eds00.ru/863e6b72
JyKa Ha TOTOBBIX
MHUKpOIpenaparax»
26 I'enetndeckas nadopmarus. bubnuorexa [JOK
VY nBoenne JIHK https://m.eds00.ru/863e6b72
7 I'enernueckuii koa. Ero bubmuorexa [JOK
CBOMCTRA. https://m.edso00.ru/863e6b72
)% buocunTes Oenka. Peakimst bubmuorexa [JOK
MaTpUYHOI'O CUHTE3a https://m.edsoo.ru/863e796e
79 Tpancnsamus — OMOCHHTE3 bubnnoreka [JOK
Ocnka https://m.eds00.ru/863e796e
30 Pemenue 3amay bu6mmoreka [IOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e

https://m.edsoo.ru/863e6b72

31 Hexnerounsie GopMbI )KU3HU 1 bubmumoreka [IOK
— BUPYCHI https://m.edso00.1ru/863¢7540

32 I'ennas nnxenepus 1 bubmmorexa LIOK
https://m.edsoo.ru/863e6b72

13 [TpodumnakTuka HAPKOMAHUU H | bubmmoreka [IOK
CII1a https://m.edso00.ru/863e6b72

34 KontponbHas paboTa mo teme | 1 bubnnoreka [JOK
«OKu3HEnEeATeIbHOCTD KJIETKM https://m.edsoo.ru/863e6b72

15 O06o011eHne 1 TOBTOpPEHUE 1 bubnnorexa [HOK
Marepuaina 3a 10 kiace https://m.edso00.1ru/863e92 14

OBLIEE KOJIMYECTBO YACOB I10 35 3 )
[TPOIT'PAMME
11 KJIACC
Konu4yecTBo 1yacos JJIeKTpOHHbIC
Ne i/m Tema ypoka Aara wHppoBLIe
Konrtpoasubie  Tpakruueckue — '3YIeHHS o0pa3oBaTe/bHbIE
Beero padoThI padoThI pecypeel

bubmuorexa [JOK
1 @opMBI pa3MHOKEHUS OPTaHU3MOB 1 https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e83 1e

. bubnnoreka [JOK
2 Meitos ! https://m.edSO(I;.Iru/863e7f4a

3 OO6pa3oBaHue U Pa3BUTHE MTOJIOBBIX 1 bubmuorexa [JOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a

KJIETOK. https://m.edsoo.ru/863e81b6
bu6mmoreka [IOK
4 0] .
HHIOAOTEOPEHHE https://m.edsoo.ru/863¢9336
s HckyccTBEHHOE OIIIOIOTBOPEHUE Y bubnunoreka [HOK
pacTEeHUN U KUBOTHBIX https://m.edsoo.ru/863e8612
6 KoHTtponbHas pabota 1o Teme bubnunoreka HOK
«Pa3mMHOXkeHuEe OpraHu3MoB» https://m.edso00.ru/863e9336
3aposiieBoe 1
bu6mmoreka [IOK
7 MOCTAMOPHUOHAIBHOE Pa3BUTHE
https://m.eds00.ru/863e¢9336
OpraHU3MOB
g NunuBuayanpHOE pa3sBuTHe bubnuoreka [IOK
4eJI0BeKa https://m.eds00.ru/863e¢9336
Bnusinue ankorossi, HUKOTHHA U
9 HAapKOTUYECKUX BELIECTB Ha bubmmorexa [TOK
P i https://m.edso0o.ru/863e9336
pa3BUTHE 3apObIIIA YeTTOBEKA.
bu6mmoreka [JOK
10 @) - .
PTAmHsM — CARHOS Heltoe https://m.eds0o.ru/863e9336
1 I'eneTnka — Hayka o bubnuoreka [IOK
HACJICICTBEHHOCTH U U3MEHUYHUBOCTH https://m.eds00.ru/863¢9336
3aKOHOMEPHOCTH HACIEAOBAHUS
12 npu3HaKoB. MoHOTHOpUAHOE bubmmorexa [OK
p ) pHA https://m.eds00.ru/863e8878
CKpELIMBaHUE
13 [TpakTrueckast padota Nel bubnuoreka [IOK
«Pelienye reHeTHUECKUX 3a1au) https://m.eds00.ru/863e9336
UTHOPHUIHOE CKpeUIUBaHUE. 3aKOH
14 f€3aBI/II():I/IiL/IOFO HaI:JJIL: OBaHUS bubmmorexa [IOK
A https://m.edsoo.ru/863e89a4
MIPU3HAKOB
15 KonTponpHas padora o teme: bubnmoreka [JOK



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e89a4

«OCHOBHBIC 3aKOHOMCPHOCTU
CKpCIIMBAaHUA .

https://m.edso00.ru/863e¢9336

16 CrernyieHHOe HaclieIOBaHUE bubmuorexa [JOK
[IPU3HAKOB. https://m.edsoo.ru/863e8c60

17 [TpakTrueckas padota No2 1 bubnmoreka [JOK
«PelieHye reHeTHUECKUX 3amauy. https://m.edsoo.ru/863€9336
XpOMOCOMHasI TEOPUS

18 HacnencTBeHHOCTH. COBpEMEHHbBIE bubmorexa LHOK

https://m.eds00.ru/863e¢9336
MIPEJICTABJICHUS O T€HE U T€HOME.

19 I'eneruka nosa. [TonoBeie bubmuoreka [JOK
XPOMOCOMBI https://m.eds00.ru/863e8c60

20 HacnenoBanue nmpu3HaKkoB, bubnnoreka [JOK
CIICIIJIEHHBIX C II0JIOM https://m.eds00.ru/863¢9336

21 M3menunBocTh. Busl bu6mmoreka [IOK
U3MEHYUBOCTHU https://m.edsoo.ru/863e8efe

22 KomOnHarnBHAss H3MEHYMBOCTb. bubmmorexa [JOK

https://m.edso00.ru/863¢9336
bu6mmoreka [IOK

23 My TauRoHHas H3MEHTHBOCTS. https://m.eds00.ru/863e¢9336
HenacnencrseHnass "3AMEHUYNBOCTD.

JlaGoparophas pabota Ne 1.

24 Wzyuenue MmonupukamoHHON 05 bubnnoreka [JOK
U3MEHYUBOCTH, IIOCTPOCHHUE https://m.edsoo.ru/863e9336
BApUALIMOHHOTO psifa U
BApUALIMOHHON KPUBOI»

25 HacnencTBenHast ”3BMEHYHBOCTD. bubmorexa HOK

https://m.edsoo.ru/863e8efe

26 I'enetnka uyenoBeka. IlpakTuueckas 0.5 bubnmoreka [JOK
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pabora Ne 3. «CocrtaBiieHue U aHaJINU3

POAOCIOBHEBIX YCJIOBEKA».

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

7 Jleyenue u npeaynpexxacHue | bubnmoreka [JOK
HEKOTOPBIX O0JIE3HEH YeIoBeKa https://m.eds00.ru/863e¢9336
O06o06mIeHne o Teme
bubmuoreka [JOK
28 «HacnencTBeHHOCTD U 1
https://m.eds00.1u/863¢9336
U3MEHYHBOCTH OPTaHU3MOBY.
bubmuoreka [JOK
2 1
? (Cenexups Kax Hayka i npouece https://m.edsoo.ru/863¢9214
30 MeToibl CEeNneKIun pacTeHU 1 1 bubnunoreka [JOK
JKHBOTHBIX https://m.edsoo0.ru/863¢9214
31 JlocTrKeHHs B CEJIEKLIUH PACTEHUI 1 bu6mmorexa [IOK
U KUBOTHBIX https://m.edsoo0.ru/863¢9214
32 ['eHHas u kIIeTOUHAsT UHXEHEPUS 1 bubmorexa HOK
PHA. https://m.eds00.ru/863e¢9336
bu6mmorexa [IOK
33 Kn 1
OHHPOBAHIE https://m.eds00.ru/863¢9336
34 brorexHoorus Kak orpacib 1 bubnnorexa [JOK
MPOU3BOACTBA https://m.eds00.ru/863¢9336
35 Htorosast koHTpoJibHAs paboTa 3a | bubnnorexka [JOK
Kkypc 11 kmacca https://m.eds00.1ru/863e¢9336
OBILIEE KOJIMYECTBO YACOB I10 35

[TPOTPAMME
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12 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoxa Bcero Konrpoanneie  TIpaxTuieckue u3ydyeHusi oOpasoBaTejibHbIE
padoThI padoThI
pecypcsbl
1 DBOJIIOLHS U METOJIbI €€ U3y4YECHHS 1 bubmnorexa LIOK
https://m.edsoo.ru/863ea20e
) Hctopust pa3BuTus npeacraBieHui 1 bubnnoreka [JOK
00 3BOJTIONINN https://m.eds00.ru/863¢9570
bubmuoreka [JOK
3 Muipoopomionts 1 https://m.edsoo.ru/863e9cle
[TonmynsAnus kak 31eMeHTapHas
€/IMHUIIA BUJIA U HBOJIIOIHH.
4 HI;60pI;T0pHI;;I pabora JI\JI'Q 1 1 0.5 Buommorexa LOK
https://m.edsoo.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(OIIOTHIECKOMY KPUTEPHIO»
5 JIBIOKy1IIME CUITBI (JIEMEHTapHbIE | bubnuoreka [IOK
(bakTOpBbl) SBOJIIOLIUU https://m.edsoo.ru/863e9da4
. bubnuorexa [JOK
6 EcrecTBenHbIi 0TOOp U €ro (opMbl 1 https://m.edsoo.ru/863¢9ed0
Pe3ynbTaThl BOMTIONUN:
MPUCIIOCOOTIEHHOCTh OPraHU3MOB U
7 Buz000pa3oBanue. JlaboparopHas | 0.5 bubnuoreka [IOK
pabota Ne 2 «Onucanue ' https://m.edsoo.ru/863e9fde
MPUCIIOCOOJIEHHOCTH OPraHu3Ma U eé
OTHOCHUTEJILHOTO XapaKTepa
g Hanpasnenus u mytu 1 bubnuoreka [IOK

MAaKpO3BOJIFOLHHA

https://m.edsoo.ru/863e9cle
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9 HeoOpaTtumocTs 3BoOIONNN
10 Hctopust sxu3Hu Ha 3emiie 1 METObI bubnunoreka [HOK
€€ U3y4eHUs https://m.edsoo.ru/863e9¢cle
1 ['mnoTte3sl MPOUCXOKACHUS KUZHU bubnmoreka [JOK
Ha 3emiie https://m.edsoo.ru/863eaSa6
12 PazButue xu3Hu Ha 3emMIie Mo 3pam 1 bubnuorexa [JOK
rnepuoiam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaIlbl YBOJIIOIUU
PacTUTEIBHOIO U KUBOTHOTO MHpA.
13 [IpaxTnueckas padora Ne 1 0.5 bubnuoreka [IOK
«M3y4yeHne NCKONaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pacTeHUi 1 KUBOTHBIX B
KOJUIEKLIHSIX»
14 CoBpeMeHHas cucTema bubnmnorexa [JOK
OpraHU4eCcKOro Mupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YeJIOBEKa (AaHTPOTIOTEHE3) bubmmorexa [TOK
https://m.edsoo.ru/863eac2c
16 JBrxyuue cuibl ((hpakTopbl) bubnuoreka [IOK
aHTpOIIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJIUU IBOJIIOLNN bubnnoreka [JOK
YeJI0BEKa https://m.edsoo.ru/863e9cle
18 UYenoBeueckue packl ¥ MPUPOTHBIE bubnmoreka [JOK
aJjanTaluy 4eJoBeKa https://m.edsoo.ru/863eaca2
PezepHblit ypok. O6001eHue no
19 TeMep«BOSHziHOBeHI/Ie ElpaBBI/ITI/Ie Bubmmorexa LIOK
https://m.edsoo.ru/863e9cle
YKU3HU Ha 3eMJie»
20 DKOJIOrus KaK HayKa bubmmorexa LHOK

https://m.edsoo.ru/863e9cle
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Cpenbl OOUTaHUS U SKOJIOTHYECKUE

bubmuorexa [JOK

21
(bakTopbl https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbI.
Jlaboparopuas pabota Ne 3.
22 «Mopdonorudeckre 0COOEHHOCTH 0.5 bubmmorexa LIOK
p . ' https://m.edsoo.ru/863eb10e
pacTeHui U3 pa3HbIX MECT
oOHUTaHUN.
bu6mmoreka [IOK
23 b
HOTHHECKNE GaKTOpEI https://m.edsoo.ru/863eb348
DKOJIOTUYECKHE XapaKTEPUCTUKU
nomysinuu. [Ipaktuyeckas pabora
" bubnuorexa [JOK
24 Ne 2 «IToacuéT mnoTHOCTH 0.5
. https://m.edsoo.ru/863e¢9cle
MOMYJISINI pa3HbIX BUIOB
pacTeHun»
)5 Coob1iecTBa OpraHu3MOB — bubnuorexa [JOK
OUOIIEHO3 https://m.edsoo.ru/863eb46a
26 DKOJIOTUYECKNE CUCTEMBI bubmuorexa [JOK
(3K0CHCTEMBI) https://m.edsoo.ru/863eb46a
OCHOBHBIE TTOKa3aTEIU YKOCUCTEMBI.
27 DKOJOTUYECKUE MTUPAMUJIBI bubmorexa HOK
. PaNB. https://m.edsoo.ru/863ebSfa
CaoiictBa 3xocuctem. Cykieccus
bu6mmorexa [IOK
28 IIpupoanbie 3KOCUCTEMBI
PHpOA https://m.edsoo.ru/863e9cle
bu6mmorexa [IOK
29 AHTpONOT€HHBIE YKOCUCTEMBI
P https://m.edsoo.ru/863e9¢cle
30 buocdepa — rnobanpHas bubnuoreka [IOK
JKOCHCTEMA 3eMJIH https://m.edsoo.ru/863ebb5e
31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS bubnmuorexa [JOK
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ouocdepsr

https://m.edsoo.ru/863ebd16

32 UYenoseuecTBo B Onochepe 3eMiaun 1
13 CocymiecTBoBaHUE TPUPOIBI U | bubnmoreka [JOK
YeJI0BEYECTBA https://m.edsoo.ru/863ebale
PesepBHEIit ypok. O000IIEHNE TEMBI
34 «Co0011ecTBa 1 3KOJIOTUIECKHE 1
CHUCTEMBI»
OBILEE KOJIMYECTBO YACOB I10 34 )5

[NPOTPAMME
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YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

1.buomorust. O6mas 6monorus 10-12 knaccel. Y4eOHUK 115
o011e00pa3oBaTeNbHBIX yupexaeHuii. bazossiit yposens. [[.K.bensies,
I".M.Ipmmiui, Mocksa, «IIpocsemienue»,2020ros

2.A.A Kamenckuii, EI'D mo Owomorum, IloaroroBka k EI'D. BcrynurenbHbie
ucneITanusa. MockBa, « 9k3aMmen»,2013 rog

3.I'"A.BoponuHa, buosorus, ITPAKTUKYM JUISL ITOArOTOBKH K
EI'D,MockBa,»AcTpenb»

4. buonorus EI'D. WM3pganme &8 I'.JL.bunuy, B.A.KpbDKaHOBCKUH,
uznarensctBo Dennke, Poctos-Ha-/{ony, cepus «Adutypuent»,2016 ro.

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

1. buonorus ,10 knace, A. YO. INaBpuiiosa. [Toypounsie mians! (o yueonuky J.K.
bensera 1 u 2) Boarorpan. «Yuutens»,2010

2. PI'.3asu, B.D.byrtBunoBckuii, B.B.JlaBbinoB, buonorus, IlIkoabHbINH
KYypC,T€CTOBBIE 3a/1aHus ¢ pemeHussMu. MuHck, «bykmactep»,2013

HUHTEPHET

1.http://bio.1september.ru
2.http://college.ru/biologiya/
3.http://www.eco.nw.ru

4 .http://www.sbio.info
5.http://www.darwin.museum.ru
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