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MNOACHUTEJBHASA 3AIINCKA

[Ipu pa3paboTke MporpaMmbl MO OHOJIOTUU TEOPETHUYECKYIO OCHOBY IS
OTIpEICICHNS] TOAXO0J0B K (OPMUPOBAHUIO COJCPNKAHUS YUEeOHOTO MpeaMeTa
«buosiorus» CoCTaBWIM: KOHIENTyalbHbie Tmonoxkenus PIroC COO o
B3aMMOOOYCIIOBJIEHHOCTH 1€, coJiepKaHus, pPe3yJbTaToB OOydYeHUs U
TpeOOBaHMI K YPOBHIO MTOATOTOBKY BBIITYCKHUKOB, MTOJIOKEHUS 00 OOIIUX MENIX 1
MPUHINNAX, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmero obpasoBanus B Poccuiickoii denepanuu, a TaKKe IOJIOKEHHUS O
cnenuuke OMOIOruK, €€ 3HaYeHUH B MTO3HAHUU KMBOM MPUPOJILI U 00ECIICYCHUH
CYILIECTBOBAaHMSI YeloBeueckoro obmiectBa. COrjiacHO Ha3BaHHBIM TOJIOKCHHSIM,
ompeieSIeHbl OCHOBHBIE (DYHKIIUU ITPOTrPaMMBbI 110 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 1o Owuonoruum Aa€T MpeacTaBlIeHUWE O LesIX, 00 oOmiei
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS M Pa3BUTUS OOYyYAIOUIUXCS CpEeJACTBAMU
yueOHOoro mnpeamera «buonorus», omnpeaenser o0s3aTellbHOE MPEeAMETHOE
COJIEp’)KaHHWe, €ro CTPYKTYypy, pachpeielieHHue Mo pa3jenaM ¢ Temaw,
PEKOMEHAYEMYIO MOCIEI0BATEIbHOCTh U3YUCHUsI YUYEOHOr0 MaTepuana ¢ yuéToM
MEXKIPEIMETHBIX M BHYTPUIPEIAMETHBIX CBSI3€M, JIOTUKH 00pa3oBaTEIbHOTO
IpoIiecca, BO3PACTHBIX 0COOCHHOCTEH 00yJaroImmXxcsl.

B nmnporpaMmme mo OuoNIOTMM < TaKXe YUYWTHIBAIOTCS TpeOOBaHUS K
MJIAHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEIMETHBIM pe3yJibTaTaM
oOyueHus B (HOPMHUPOBAHMHM OCHOBHBIX BHUJOB Y4ueOHO-TIO3HABATEIbHOU
NeSATEeTbHOCTH/YUEOHBIX JEHCTBUNM OOydYaroIMXCS 10 OCBOCHHMIO COJACpPIKAHUS
OMOJIOTUYECKOTO 00pa30BaHMUSI.

B nporpamme mo 6uonorun (10—11 xmaccel, 6a30BbIi YpOBEHB) peain30BaH
NPUHIMI TMPEEMCTBEHHOCTH B H3y4Y€HUU OHOJoruu, Ojarojapsi 4yemy B Hel
MPOCMATPUBACTCS  HAMNPABICHHOCTh Ha pa3BUTUE 3HAHUM, CBS3AHHBIX C
dbopMHpOBaHUEM  €CTECTBEHHO-HAYyYHOTO  MHUPOBO33PEHUS, LEHHOCTHBIX
OpUEHTAIUN JIMYHOCTH, SKOJIOTUUECKOTO MBIIUICHHS, PEJICTABICHUN O 3[I0POBOM
oOpaze KU3HM U OEpeKHbIM OTHOIICHHUEM K OKPY KalolleW MNPHUPOJIHON cpeje.
[TosToMy Hapsay ¢ U3y4YeHHEM OOIICOMOJIOrMYECKUX TEOPUM, a TaKKe 3HAHUU O
CTPOCHHUH >KUBBIX CUCTEM PA3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOIIUX B
HUX TIPOIIECCOB B MPOTrpaMMe MO OMOJIOTHH yAETICHO BHUMAaHHUE HCIIOJIh30BAHUIO
MOJIYYCHHBIX 3HAHUHN B TTOBCEHEBHOM KU3HU ISl PEIICHUS TPUKIAAHBIX 3a/1a4, B
TOM YHCIIe: TPOQPUIAKTUKYA HACJIEACTBEHHBIX 3a00JICBAaHUN YEJIOBEKA, MEINKO-
TF€HETUYECKOTO KOHCYJIbTUPOBAHMS, 000CHOBaHUS AKOJIOTUYECKHU
IIEJIECO00Pa3HOTO TOBENCHUS B OKPY)KAIOIIEH NPUPOMHON Cpene, aHaam3a
BIIMSIHUSL XO3SMCTBEHHOM AESATEIbHOCTH YEJIOBEKA HA COCTOSHHE MPUPOIHBIX U
MCKYCCTBEHHBIX SKOCUCTEM. Y CUJICHUE BHUMAHUA K MPUKIAJHOW HATPaBIEHHOCTH
yueOHoro npenMera «buosiorus» MpoJUKTOBAHO HEOOXOJUMOCTBIO OOecreueHus



YCJIOBHM JUIsl pELIEHUS] OJHOM M3 aKTyaJbHBIX 3a/1a4 IIKOJbHOTO OMOJOTHYECKOTO
oOpa3oBaHMs, KOTOpas mpeAamnojaraeT (QopMUpOBaHHE Yy  OOydYaIOUIUXCS
CIIOCOOHOCTH aJanTHPOBAThCA K H3MEHEHHUSM JUHAMHUYHO Pa3BUBAIOLIETOCS
COBPEMEHHOI'0 MHUPA.

buonoruss Ha ypoBHE cpeaHero ooOiero 0o0pa3oBaHHS 3aHUMAET BaXKHOE
mecto. OHa obecreunBaeT (GopMHUpOBaHUE y OOYYArONIMXCS MPEACTABICHUN O
HAYyYHOM KapTHHE MHUpa, pacIIupseT U 0000IIaeT 3HAHUS O JKUBOW mMpupoje, e€
OTJIMYWTEINIbHBIX TMPU3HAKAX — YPOBHEBOW OpPraHU3allMd W 3BOJIIOLUH, CO3AET
yCJIOBHSI  JUIS:  TO3HAaHUS  3aKOHOB  JKUBOW  MPUPOIbI, (OPMHUPOBAHUS
(YHKIMOHAIBPHOW TPaMOTHOCTHM, HAaBBIKOB 3JI0pOBOTO M 0e30macHoro obpasa
YKU3HH, IKOJIOTUYECKOTO MBIIUICHHS], IEHHOCTHOTO OTHOILIECHUS K YKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHrne OMOJIOTUS UMEET TAKXKE JUIsl pELICHHs] BOCIIUTATENbHbIX U
pa3BUBAIOIIMX  3a7ad  CpelHero  obmero  o0pa3oBaHWsA,  COLUAIM3ALMU
oOyuaronuxcs. M3ydyenne Ononmoruu odecneynBaeT yciaoBHs Ui (OPMUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX Y  WH(OPMAIMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYypbl, COCOOCTBYET HMHTETpallMi OWOJIOTMYECKUX 3HAHUHU C
IPECTaBICHUAMU U3 APYTUX YUEOHBIX MPEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU
u reorpapuu. Ha3BaHHbIe MOJOXKEHUS O NpeaHA3HAYEHHHM y4eOHOro IMpeamMera
«buonorus» COCTaBUIM OCHOBY Ui ONpENENieHUs MOAXOAOB K OTOOpy U
CTPYKTYPUPOBAHHMIO €ro COAEp)KaHUs, MPEACTaBICHHOT0O B Mporpamme 1o
OMOJIOTHH.

Ot6op comepxkanusa yueOHoro mpeamera «buonorus» Ha 6a30BOM ypOBHE
OCYIIECTBIEH C TO3UIMH KyJbTypOCOOOpPa3HOTO MOJAXOJa, B COOTBETCTBUH C
KOTOPbIM OOy4aromuecs: JOJKHbI OCBOMTH 3HAaHUSA W YMEHHsS, 3HAUUMBbIE IS
dbopmupoBaHusi 00IIEH KYyJIbTYphI, OMNpPEACISIIONIME aJCKBaTHOE IOBEJACHUE
YeJIOBeKa B OKPY’KAIOIIEH MPUPOJHOU cpejie, BOCTPEOOBAHHBIE B IOBCEIHEBHOM
KU3HU U TPaKTHUeCKoM paesTenbHOCTH. Oco00oe MECTO B 3TOM cucTeMe 3HaHHM
3aHUMAIOT 3JIEMEHTHI COJIEPkKaHUsl, KOTOPbIE CITy>KaT OCHOBOM 71l POpMUpOBaHUS
IIPEJICTABJICHUM O COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTUHE MHUpa U
LHEHHOCTHBIX  OPHEHTAIMSAX  JIMYHOCTH, CHOCOOCTBYIOLIMX  T'yMaHU3al[uu
OMOJIOrMUECKOro 00pa3oBaHMUsL.

CTpyKTypupoBaHHe COIEpXKaHUS yuyeOHOro Mmarepuana B Mporpamme IO
OMOJIOTMM OCYILIECTBICHO € YYETOM MPUOPUTETHOrO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTSX JKUBOW MPUPOABI, O €€ YPOBHEBOI OpraHU3aluu U
3BOJIIOLIMU. B COOTBETCTBHUM € 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIICJICHBI CIIETYIOUIME COJEpKATeNbHble TMHUN: «bronorus kak Hayka. MeToabl
Hay4yHOro mo3HaHus», «Kierka xak Ouomormueckas cucrema», «OpraHu3m Kak



Oononornyeckas cucteman, «CucteMa W MHOTOOOpaswe OpPraHUYECKOTO MHPaAy,
«IBOJIIOIMS AKUBOU MIPUPOIBI», « IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[lenp m3yuenuss ydeOHOro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJaJicHUE  OOYYaIOIIUMHUCS 3HAHUSMH O  CTPYKTYPHO-(DYHKIIMOHAJIbHOU
OpraHu3allid >KUBBIX CHCTEM Pa3HOr0 paHra M MPUOOPETCHHE YMEHHM
WCIIOJB30BaTh ATU 3HAHUS ISl TPAMOTHBIX JEUCTBUH B OTHOIICHHH OOBEKTOB
YKUBOU MPUPOABI U PEUICHUSI PA3TUYHBIX KU3ZHEHHBIX MPOOJIEM.

JocTmxenue 1eau u3ydeHus ydeOHoro npeaMera «buosorus» Ha 6a3oBoM
YPOBHE 00€CTIEUMBACTCS PEIICHUEM CSAYIONTUX 3a/1ay:

OCBOCHHME OO0YYaIOIUMHCS CHUCTEMbl 3HAHUH O OUOJOTHYECKUX TEOPHSX,
YUYEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIOTE3aX, MpaBUiIaxX, CIyKaluX OCHOBOU
1 (OpMUPOBaHUS MPENICTABICHUN O €CTECTBEHHO-HAYUYHOW KapTHUHE MHUpPA, O
METOJIaX HAy4YHOTO MO3HAHMS, CTPOCHUH, MHOTOOOPa3uh M OCOOEHHOCTSX YKHUBBIX
CHUCTEM Pa3HOTO YPOBHS OpPraHU3alMH, BBIJAIOIINXCS OTKPBITHUSAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopMupoBaHUE Yy OOYYaIOIIUMXCS TO3HABATEIbHBIX, WHTEUICKTYyalbHBIX WU
TBOPYECKUX CIOCOOHOCTEW B MpOIECCE aHalih3a JAHHBIX O MYTSIX Pa3BUTHUS B
OMOJIOTMM HAyYHBIX B3IVISIIOB, MJACH M TOAXOJOB K HM3YYCHHUIO JKUBBIX CHCTEM
Pa3HOI0 YPOBHS OpraHu3alliu;

CTAaHOBJICHHE Yy oOydaroumxcss oO0mel KyJabTypbl, (YHKIHOHAIBHOU
IPAaMOTHOCTH, PA3BUTHUE YMEHUU OOBSICHATh U OIEHUBATH SIBJICHUSI OKPYXKAIOIIETO
MHpa SKMBOM MPUPOJBI HAa OCHOBAHMHU 3HAHWM U OIBITA, MOJYYEHHBIX IIpU
M3yYCHUH OMOJIOTHH;

dbopMupoBaHHEe Yy OOYYalOIIMXCS YMEHHH WILIIOCTPUPOBATh 3HAUCHHE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOU JEATCIIBHOCTH YeJOBEKa, pPa3BUTHHU
COBPEMEHHBIX MEJUIIMHCKUX TEXHOJIOTUN U arpoOUOTEXHOJIOTUH;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOKHOCTH ITO3HAHUS YEIOBEKOM >KHBOM
IIPUPOJIBI, HEOOXOIUMOCTH OSPEKHOTO OTHOIICHUS K HEeH, COOIIOSHUS dTHUSCKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUI;

OCO3HAHUE IICHHOCTH OHOJIOTUYECKUX 3HAHWM JJIsI TIOBBIIMICHUS YPOBHS
AKOJIOTUYECKOMN KYJIBTYpbI, 1151 GOPMUPOBAHUS HAYYHOT'O MUPOBO33PEHHUSI;

MpUMEHEHUE MTPUOOPETEHHBIX 3HAHUM U YMEHUH B MIOBCETHEBHOM JKU3HU IS
OLICHKU MOCJIEACTBUM CBOEH NEATEIBHOCTH IO OTHOLIEHHIO K OKPYJKAIOLIEeH cpele,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHUE W COOJIIOJIEHHE Mep MNPOPUIAKTUKH
3a00JIeBaHUI.

B cucreme cpemnero oOmiero obOpaszoBanusi «buosorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBISIETCS OOS3aTENBHBIM YUE€OHBIM TPEIMETOM, BXOISIIUM B
COCTaB MpeaAMETHOI 00nacTh « ECTeCTBEHHO-HAYUHbIE PEIMETHI.



Jlst m3ydennsi 6uojaoruu Ha 6a30BOM YPOBHE CPEIHETO 00IIero 0opa3oBaHus
orBoauTCs 68 yacoB: B 10 ximacce — 34 gaca (1 gac B Hexenmo), B 11 kiacce — 34
yaca (1 gac B Hegento).



COAEPKXAHUE OBYUYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMH, TEXHUYECKUMU U
JPYTUMHU €CTECTBEHHBIMH HayKaMu, (puiiocopueit, STUKON, SCTETUKON U MPABOM.
Ponp Owonormu B (HOpMHUPOBAaHMHM COBPEMEHHOW HAyYHOW KapTUHBI MHpA.
Cucrema OMOJIOrMYECKUX HAYK.

MeTobl TO3HAaHUS KUBOM IPUPOIbI (HAOTI0OIEHUE, SKCIIEPUMEHT, ONTMCAHNE,
U3MepeHue, KilacCupUKalMs, MOJETUPOBaHUE, CTaTHCTHYecKas 00paboTka
JTAHHBIX ).

JlemoHcTpanum:

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

Tabnuibl U cxeMbl: «MeTo/ bl TO3HAHUS )KUBOU MPUPOJIBD.

JlaGopaTopHblie 1 NIpaKTHYeCKHe padoThI:

[Ipaktnueckass padora Ne 1. «Vcnosb3oBaHME pa3IUYHBIX METOAOB MPHU
M3YUYCHUHU OMOJIOTUUECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3aI U,

JKusbie cuctembl (OMOCUCTEMBI) KaK peaMeT u3ydeHus: ouosorun. OTinyuue
YKUBBIX CUCTEM OT HEOPTaHUYECKOU MPUPOIBI.

CaoiicTBa OMOCHCTEM U UX pa3HOoOOpasue. YpOBHHU OpraHu3aluud OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBBIM, OPraHW3MEHHBINM, MNOMYJISIUOHHO-
BHJIOBOM, SKOCHCTEMHBIHN (OHMOTreoIeHOTHYECKu ), OMoCcepHBIH.

JdeMoHCTpPauu:

Tabmuibl u cxembl: «OCHOBHBIE TPU3HAKU JKU3HWY», «YPOBHU OpTraHU3AIIU
YKABOW MPUPOIBD.

O6opynoBanue: moaesb MoJiekyibl JIHK.

Tema 3. XumMuueckuii cOCTaB M CTPOEHHE KJIETKH.

XUMHAUYECKHM COCTaB KIIETKA. XHMHUYECKUE DJIEMEHTBI: MaKpOSJIEMEHTHI,
MUKpPO3JIeMEHTHI. Bosia 1 MuHEpanbHbIE BEIIECTBA.

OyHKIMM BOABI U MHUHEpaJIbHBIX BeHIeCTB B KieTke. I[lognepskanue
OCMOTHYECKOI0 OanaHca.

benku. CoctaB u cTpoeHHe O€TKOB. AMUHOKHUCIOTHI — MOHOMEPHI OEITKOB.
He3aMeHrnMble ¥ 3aMEHUMbIE AMUHOKHUCIIOTHI. AMUHOKHUCIIOTHBINA COCTaB. Y POBHU
CTPYKTYpbl O€JIKOBOWM MOJIeKyJibl (TIepBUYHAs, BTOPUYHAS, TPETHUYHAS U
YeTBEpPTUYHAsL CTPYKTypa). XHUMHYECKUE CBoicTBa OenkoB. buonormyeckue
byHKIIUN OETIKOB.

depmentsl — Owuonormyeckue Karanm3aTtopbl. Ctpoenue (Qepmenra:
aKTUBHBIM I1IeHTp, cyOcTpatHas crneuuduunoctb. KodepmenTsl. Butamunsbl.
OTnuuus pepMEHTOB OT HEOPTAHUYECKUX KaTaIUu3aTOPOB.



YrneBompl:  MoHOcaxapuabl  (TJIFOKO3a, pubo3a W Je30KCHpu003a),
aucaxapuabel  (caxapo3a, JaKTo3a) MW Iosmcaxapulibl  (Kpaxmal, TJIMKOTEH,
HesTo03a). buonornueckue GyHKIUU YTIIeBOJOB.

Jlunuael:  Tpurauuepuabl, QocPoaunuasl, CcTepouasl. [HapoduibHO-
ruapodoOHbie  cBoiicTBa. buonormyeckue ¢ynkuuu aunuaoB. CpaBHeHUe
yTIEBOJIOB, OEIKOB M JTUMHUI0B KaK HCTOUHUKOB YHEPTHH.

Hyxnennoseie kucnorel: JHK wu PHK. Hykmeormaer — MOHOMeEpHI
HyKJIeMHOBBIX KucaoT. Ctpoenue u ¢pyukiuu JJHK. Ctpoenune n ¢pynkuuu PHK.
Buasl PHK. AT®: ctpoenne u GpyHKIIUY.

[utonorus — Hayka o kietke. KiietouHas Teopus — mpuMep B3aUMOIEHCTBUS
uei 1 pakToB B HAYYHOM MMO3HAHUH. MeTOAbl N3YUYEHUS KIIETKH.

Knerka xak mnenoctHas >xuBasg cuctema. OOmme NpU3HAKU KIETOK:
3aMKHyTasi HapyxkHasi memOpana, moinekyisl JIHK kak renernueckuii ammapar,
CUCTEMa CUHTE3a Oeka.

Tunel KJIETOK: JyKapuoTHYecKass MW mpokapuotuyeckasd. OcoOEHHOCTH
CTPOEHHUsI MPOKApHOTUYECKON KieTku. KnerouHas creHka Oakrepuil. CTpoeHwue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIE OTJIMYMSL PACTUTEIIBHOM, >XUBOTHOU H
IrpUOHOM KJIETKHU.

[ToBEpXHOCTHBIE CTPYKTYPhI KJIETOK — KIJIETOYHAs CTEHKA, TIIMKOKAIUKC, UX
¢bynkuuu. [Inazmarnueckas memOpana, e€ ceoiictBa U PyHkiuu. LluTomnnazma u eé
opranouisl. OnHoMemOpanHbie opraHounbl kietku: JIIC, anmmapat ['ombmxw,
nu30coMbl. [loyaBTOHOMHBIE OpPraHoOWIbl KIETKU: MHUTOXOHJIPUH, IIJIACTUJIBI.
[Ipoucxoxxknenne MUTOXOHApWM u TwiacTua. Buner mmactun. HememOpannbie
OpPraHou/bl KJETKU: PUOOCOMBI, KIJIETOYHBIM LEHTP, UEHTPUOJIH, PECHUYKH,
KIyTUKU. OYHKIMKA OPraHOUAO0B KJIETKU. BKiltoueHus.

Anpo — perynaropHsiid HeHTp KieTku. CTpoeHue sjpa: saepHas o0oiouKa,
KapHoIlUla3Ma, XpOMATHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcnopT BEIIECTB B KJIETKE.

JdeMoHCTpanuu:

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

[narpammer:  «PacnpeneneHne XUMHUYECKHX JJEMEHTOB B HEXKHUBOM
npupoze», «PacnpeneneHne XUMUYECKUX 3JIEMEHTOB B )KUBOM MPUPOJIEN.

Tabmuubl u cxembl: «llepuognyeckass TabnuIa XMMHUYECKUX DJIEMEHTOBY,
«CTpoeHure MOJIeKyJibl BOJIb», «bruocunTes 0enka», « CTpoeHue MoJIeKyJibl OenKay,
«Ctpoenue ¢pepmentay, «Hyknennossie kucnotel. [IHK», «Ctpoenue Monexybt
AT®», «CtpoeHue 3yKapuOoTUYECKOM KIETKW», «CTpOEHHE JKUBOTHOM KIIETKW,
«CTpoeHre pacTUTENbHON KIETKW», «CTpoeHHe MNPOKApUOTUYECKON KIIETKNY,
«CtpoeHue sapa KIEeTKn», « Y TIeBOAbD), «JIMmuash.



ObopynoBaHue: CBETOBOM MHMKPOCKON, OOOpyAOBaHWE [JIsl TMPOBEACHUS
HAOMIOICHUH, W3MEpPEHHUH, AKCIEPUMEHTOB, MHKpPONpENapaTrbl PpPacTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlaGopaTopHble U MpaKTUHYECKHEe PadOThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaqIuTUYECKONM aKTUBHOCTHU
dbepMeHTOB (Ha MpUMEpE aMUIIa3bl MW KaTalla3bl).

JlaGopatopuass pabora Ne 2. «l3ydeHuwe CTpOCHHS KJICTOK pacCTEHUH,
YKUBOTHBIX M OakTepuil MoJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONpEnaparax M HX
OMHICAHUEY.

Tema 4. ’KusHeaesiTeIbHOCTh KJIETKH.

OOMeH BENIeCTB, WM METa00IN3M. ACCUMUIIALNS (TUIACTUYECKUM OOMEH) U
TUCCUMWIAIMA (PHEpreTuueckuii oOMEH) — JIB€ CTOPOHBI €IMHOrO IMpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DHEPTrUUM B TMOHUMAHUU
MeTabon3ma.

Tunel oOMeHa BelecTB: aBTOTPOQPHBINA U reTepoTpodHblid. Ponbs GpepmeHToB
B OOMEHE BEIIECTB U MPEBPALLEHUN YHEPTUU B KIIETKE.

®ortocunte3. CperoBas U TeMHOBasg (a3pl (oTocuHTe3a. Peakuuu
¢dorocunTeza. IpdekTUBHOCTL (HOTOCHHTE3a. 3HaUCHHE (POTOCUHTE3A [ KU3HU
Ha 3emiie. BausiHue ycioBuid cpenbl Ha (OTOCHMHTE3 U CHOCOOBI MOBBILICHUS €T0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMocuHTEe3. XEeMOCUHTE3UPYIoIue OakTepun. 3HAaUCHUE XEMOCHHTE3a IS
YKU3HH Ha 3emie.

OHepreTudeckuii oOMeH B KieTke. PaciiernsieHue BellecTB, BBIJICICHHE U
aKKyMYJUPOBAaHHE DHEPrUM B KJIETKE. OTambl JHEPreTUYECKOro OoOMeHa.
['mukonu3. bpoxenue um ero Buabl. KucnoponHoe okucieHUE, WIH KIETOYHOE
JBIXAHUE. OkucnuTenbHOE dbochopunupoBanue. D@ deKkTUBHOCTD
HHEPIreTUIECKOro OOMEHa.

Peakimuu wmatpuuHoro cunrte3a. [enermyeckas wuHbpopmanus wu JHK.
Peanuzauus reHetuueckoil uH@opmanuu B KieTKe. ['eHeTHYecKuid KOA U €ro
cBoiicTBa. Tpanckpunuus — Marpuusblii cuaTe3 PHK. Tpancnsauus — Guocuntes
Oenka. Ortanbl TpaHcasuuu. KoaupoBanwe amMuHOKUCIOT. Poib pubocom B
OouocuHTe3e Oenka.

Hexknerounsie ¢popmbl xu3HU — BUpYChl. ctopust oTkpeiTus Bupycos (/1. U.
WNBanoBckuit). OCOOCHHOCTM CTPOEGHHMS M JKM3HEHHOTO LHKJIA BHUPYCOB.
bakrepuodaru. bone3nu pacTeHui, >KUBOTHBIX U YEJIOBEKAa, BBI3bIBAEMBIC
Bupycamu. Bupyc mmmynoneduiura yenoseka (BUY) — BozOymautens CITN/]a.
OOpatHast ~ TpaHCKpWILIMA, peBepraza u  uHTerpasa. [Ipoduiakrtuka
pacmnpocTpaHeHHs] BUPYCHBIX 3a00JI€BaHUI.

JdeMoHCcTpanuu:



[Toptpetsi: H. K. Konbuos, /1. . UBanosckuii, K. A. Tumupszes.

Tabmuubr u cxembl: «Tunbel nutaswusy, «Metabomuzm», «MUTOXOHIAPHUSY,
«JHepreTuyeckuii oomen», «Xiopomiacty, «Potocunres», «Crtpoenue JHK»,
«CtpoeHue U PyHKIIMOHHpPOBaHUE TeHa», «CuHTe3 Oenka», «['eHeTnueckuii Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xuzHeHHbd nukin Bupyca CIIN/a,
oakTepuodaray, «Permmukarms JTHK».

ObopynoBanue: moaenu-anmumkanuu «Yasoenune JHK u Tpanckpunimsy»,
«buocunres 6enka», «CTpoeHue KIeTku», Moaesb cTpykTypsl JJHK.

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJbHOE PAa3BUTHE OPTaHU3MOB.

KieTouHblii 1UKI, WU JKU3HEHHBIM LUKI KIeTku. MHTepdaza u Mutos.
[Ipoueccel, mpoTekaromue B uHTepdaze. Perunmkanus — peakuus MaTpUYHOIO
cunteza JIHK. Crpoenne xpoMocoM. XpOMOCOMHBI Ha0Op — KapHOTHIIL
Jumiou eIl W TatulOMJHBIA  XpOMOCOMHBIE  HAOOpBL.  XpOMaTHUbL.
[{uTonOoruuyecKkue OCHOBBI Pa3MHOKEHUSI M  WHIMBUAYAJIBHOTO  Pa3BUTHUSA
OpPTaHHU3MOB.

Henenne knetkn — muto3. Craaum murosa. IIponeccsl, nmpoucxonsmue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYECKU CMBICT MUTO3A.

[Iporpammupyemast rubenb KISTKH — aromnTo3.

@dopMbI pa3sMHOKEHHSI OPTaHU3MOB: Oecroyioe U nosoBoe. Bunbl 6ecmnomnoro
Pa3MHOKEHUS: JICJICHUE HAABOE, ITOYKOBAaHUE OJIHO- M MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEr€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIIOHUPOBaHUE
OPraHu3MOB, €T0 3HAYEHUE JJIs1 CEJEKIIUU.

[TooBoOE pazMHOKEHHE, €T0 OTINYUS OT OECTIOJIOTO.

Meiio3. Cranuu meio3a. [Ipouecchl, MpOUCXOAIINE HA CTaAusX MeWo3a.
[ToBenenne xpomocoM B Meno3e. KpoccuHrorep. bHOJIOrMYECKU CMBICT H
3Ha4YEeHUE Meno3a.

["ameTorenes — mporecc 0OOpa3oBaHUsl TMOJOBBIX KIETOK Yy KHUBOTHBIX.
[TomoBbie Kene3bl: CEMEHHUKU U sIMYHUKU. OOpa3oBaHWE W Pa3BUTHE TOJIOBBIX
KJIETOK — TaMmeT (CrepMaro30ui, SIMIEKIeTKa) — CHepMaToreHe3 M OBOICHES.
OcoOEHHOCTH CTpPOCHMS SWILEKIETOK U clepMaTo30uaoB. OIuIog0oTBOpPEHUE.
[Taprenorenes.

NunuBuayanbHoe pa3BuTHE (OHTOTE€HE3). OMOPHOHAIIBHOE Pa3BUTHE
(amOpuorenes). Drtarbl SMOPHOHAILHOTO Pa3BUTHS Y TO3BOHOYHBIX >KHUBOTHBIX:
npobOnenue, racTpysiius, opraHorene3. IloctamOpuoHanbHOE pazButhe. TuIbI
NOCTAIMOPHOHAIBHOTO Pa3BUTHS: MpsAMOE, HempsMoe (IMYMHOYHOE). BrnusHue
Cpellbl Ha pa3BUTHE OPTaHU3MOB, (PAKTOPHI, CIOCOOHBIC BBI3BIBATH BPOKIEHHBIC
YPOJICTBa.

Poct u pasButne pacteHuil. OHTOr€HE3 LIBETKOBOIO PACTEHHS: CTPOCHHE
CEMEHHU, CTA/INH PA3BUTHS.



JlemoHcTpanum:

Tabmumpt 1 cxembl: «DopMmbl pa3sMHOXKEHHUS OpPraHU3MOBY, «/J[BoitHOE
OIUIOJIOTBOPEHUE y [BETKOBBIX pacTeHU», «BereraTuBHOE pa3MHOKEHUE
pactenuity, «/lemenue kneTku Oaktepuit», «CTpPOCHHE TIOJOBBIX KIIETOK,
«Ctpoenne xpomocoMbl», «Knertounwrii nmukin, «Pemnmukanus JHK», «Mwutosy,
«Menosy», «Ilpsmoe u HenpsMoe pa3BUTHEY, «['amMeToreHe3 y MIEKONUTAIOIUX U
yeaoBeKay, « OCHOBHBIC CTAIMM OHTOTEHE3a».

O6opynoBaHue: MMKPOCKOTI, MHKpOITpenapaThl «CnepMaTo30u bl
MJICKOIIUTAIOIIETOY, «SHIeKIIeTKa MieKonuTaouero», «KapuokuHes B KieTKax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanus «JleieHue KIeTKW», MOJIEIb
JIHK, Mmoznenb metadazHoi XpOMOCOMBI.

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopuas pabora Ne 3. «HaOmromeHue MuUTO3a B KJIETKaX KOHYHKA
KOpEIIIKa JIyKa Ha TOTOBBIX MUKpPOMpEnaparaxy.

JlaGoparopHas pabota Ne 4. «M3ydeHuwe CTpOCHHS TOJIOBBIX KJIETOK Ha
TOTOBBIX MUKPOIIPENapaTaxy».

Tema 6. HacsieAcTBEHHOCTh U U3MEHYMBOCTH OPraHU3MOB.

[IpenmeTt u 3a1aun reHEeTUKU. MicTopus pa3BuThs TeHeTUKHU. Pob UTOIOTHH
1 SMOPHOJIOTHH B CTAHOBJICHUU TCHETUKH. BKiIam poOCCHUCKUX M 3apyOeKHBIX
Y4EHBIX B Ppa3BUTHE TEHETHUKU. MeETOJbl TEHETUKU (TUOPUAOJIOTHUECKUT,
HUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHeTHUeCKhil). (OCHOBHBIE T'€HETHYECKUE
NoHATHSA. [ eHeTHUecKass CHMBOJIMKA, UCTIOJIb3yEMasi B CX€Max CKPEIIMBAHUN.

3aKOHOMEpPHOCTH HAcJIeI0BaHUsl MPU3HAKOB, YCTaHOBIIEHHbIE . MeHnaenem.
MonorubpuiHoe CKpelMBaHHEe. 3aKOH €IMHO-00pa3vs THOPHIOB IEPBOTO
nokoyieHusA. IlpaBuno JOMHUHMpOBaHMS. 3aKOH PACHICIUICHUS MPU3HAKOB.
['unoresa ynuctotel ramer. [lonHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  cKpemuMBaHWe. 3aKOH  HE3aBUCHMOTO  HAacleOBaHUS
npu3HakoB.  lluToreHeTHueckue  OCHOBBI  JUTHOPUIHOTO  CKPEIIMBAHUS.
AHanusupyolee ckpenBanue. Fcrnonp30Banne aHAIM3UPYIOMIETO CKPEITMBAHUS
JJISL OTIPEICJICHHS] TEHOTHIIA OCOOH.

CueruieHHOe  HacienoBaHue npuszHakoB. Pab6ora T. Moprana mo
CLUEIUICHHOMY HACJIEOBAaHUIO TeHOB. HapylieHne cueruieHus TeHOB B pe3yJibTaTe
KPOCCHUHITOBEpA.

XpOMOCOMHas TEOPUS HACJICACTBEHHOCTHU. [ eHeTuYecKne KapThl.

['enetnka mosa. XpoMOCOMHOE OmpeAeseHne moya. AyTOCOMBI U MOJIOBBIE
XpoMOCcOMBI. ['omMoramerHele W reTreporaMeTHeie OpraHu3mbl. HaciienoBaHue
MIPU3HAKOB, CLIETVIEHHBIX C MTOJIOM.

N3MeHunBOCTh. BBl N3MEHYMBOCTHU: HEHACIICICTBEHHAS U HACJIEACTBEHHAS.
Ponb  cpeapl B HEHACHIEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA



MO (UKAIIMOHHOM U3MEHUYUBOCTH. BapHalioHHBIi ps U BapHallMOHHAS KPUBasl.
Hopma peakuuun npusHaka. KonuuecTBeHHbIE M KAaYECTBEHHBIE NMPU3HAKH U KX
HOpMa peaknmu. CBOMCTBA MOAU(PUKAITMOHHON H3MEHYHUBOCTH.

HacnencrBeHHasi, wiM Te€HOTHUIMYECKas, W3MEHUMBOCTb. KoMOuHaTuMBHAS
U3MEHYMBOCTh. Meio3 W TMOJOBOM MpoIecC — OCHOBA KOMOWHATHBHOMU
W3MEHYMBOCTUA. MyTarimoHHass ”3MEHUMBOCTh. Kitaccudukarust MyTaimii: TeHHBIE,
XPOMOCOMHBIE, TeHOMHBIE. HacToTa U MpuyYuHbl MyTanuil. MyTtareHuble (pakTopsl.
3aKOH rOMOJIOTHYECKHX PSAOB B HacliencTBeHHOM n3menunBoctu H. M. BaBuiiosa.

BHesinepHas HaclIeICTBEHHOCTh U U3MEHYUBOCTb.

['enetuka yenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOAbl TEHETUKH
YeJIOBEKa: TCHECATOTHICCKIM, OJIM3HEI[OBBIM, IINTOTCHETHYCCKHUM, OMOXMMHUYCCKUH,
MOJIEKYJISIPHO-TEHETUUECKHM. CoBpemeHHOE ONPENIECIICHHE reHOTHUIA!
IIOJJHOTEHOMHOE CEKBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJE C MOMOIIBIO
[M[[P-ananu3a. HacnenctBeHHble 3a0o0yieBaHUSI 4YEJIOBEKAa: TeHHBbIE OO0JIE3HHU,
00JIe3HU C HACIEIACTBEHHOM MpPEeApacloiOKEHHOCTbIO, XPOMOCOMHBIE OOJIC3HHU.
ComaTnueckue W reHepatuBHble MyTanuu. CTBOJOBBIE KIETKU. [IpUHIUIIBI
3I0pOBOTO 00pa3a >KU3HU, TUATHOCTUKH, MPOPUIAKTUKHA U JICUCHUS T€HETUYECKUX
Oone3Hel. MenuKo-reHeTUYECKOe KOHCYJIbTUPOBAHHME. 3HAUYECHUE MEAUIIMHCKON
TeHETHKH B MPEAOTBPAICHUH U JICUEHUU TeHETHUECKUX 3a00JIeBaHUN YEIOBEKa.

JlemoHcTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. YUerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBumnos.

Tabmuet u cxembl:  «MOHOTMOpPUIHOE  CKpeIIMBAaHWE HM  €ro
IUTOI€HETUYECKAasi OCHOBa», «3aKOH pACIICIUICHUS] M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH  YHUCTOTHI  ramer», «JlurubpuaHoe  CKpelrBaHUEY,
«lluToNornyeckue - OCHOBBI  JIUTUOPUIHOTO  CKPEIIMBAHUSN, «Meio3»,
«B3anmMonencTBUE AJUICNIBHBIX TE€HOB», «l'e€HeTHYecKue KapTbl paCTEHUN,
JKUBOTHBIX WU 4eEJIOBEKa», «l'eHeTuka moyia», «3aKOHOMEPHOCTH HACJEAOBaHUS,
CUCIUICHHOTO ¢ mnoJiom», «KapuoTunbl uyenoBeka © KUBOTHBIX», «Buubl
W3MEHYUBOCTHY, «MoaudukarmonHas W3MEHYUBOCTHY, «HacnegoBanue pesyc-
bakTopay, «I'eHeTrKa rpynn KpoBu», « MyTallMOHHas: U3MEHYUBOCTD.

O6opynoBanue: MojaenU-amIuKaun «MOHOTHOPUIHOE CKpEIIMBAHUEY,
«Hemonmunoe momuHupoBanue», «Jlurubpumnoe ckpemmBanuey, «llepexpéct
XpPOMOCOM», MHKPOCKOIl M MHUKporpemnapar «Jlpo3oduna» (Hopma, MyTaluu
(GhOopMBI KPBUIBEB U OKPACKH Tena), repoapuil «I'opox moceBHOW.

JlaGopaTopHblie M NpaKkTHYeCKUE PadoThI:

JlabGopaTtopuas pabora No 5. «/3ydeHwe pe3ynbTaTOB MOHOTHOPHIHOTO U
JTUTHOPUHOTO CKPEIIUBAHUS Y IPO30(HIIBI HAa TOTOBBIX MUKPOIIPETapaTaxy.



JlabopaTtopHas paborta Ne 6. «M3yuenne MoauuKaIMOHHONW N3MEHUNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlaGopaTtopHas pabora Ne 7. «AHamW3 MyTaluid y JIpo30(uiIbl Ha TOTOBBIX
MHUKPOIIPETapaTaxy.

[Ipaktuueckass pabora No 2. «CocTaBieHHME U aHaJIU3 POJOCIOBHBIX
YEJIOBEKaY.

Tema 7. Cesiekumst opranusMoB. OCHOBbI OMOTEXHOJIOTHH.

Cenekuusa Kak HayKa M MPOLECC. 3apOKIACHUE CEJIEKUUU U JOMECTHUKAIUS.
Yuenne H. . BaBumoBa o0 1eHTpaX IPOUCXOXKIECHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHUM. LIEHTpbl MPOUCXOKIECHUS JOMAIIHUX XKUBOTHBIX. CopT,
IIOpOJ1a, ITAMM.

CoBpeMeHHbIE METO/IbI CeleKIUU. MaccoBbI U MHAMBUAYAJIbHBII OTOOPHI B
CEJICKIMM PACTEHHM M JKUBOTHBIX. OLEeHKa 3KcTepbepa. biIm3kopoACTBEHHOE
cKkpenuBanue — HMHOpuAMHT. Yucras nuHusa. CKpellMBaHUE YHCTHIX JUHUMU.
['erepo3uc, wnu rubpuaHas cuia. HepoacTBeHHOE CKpelMBaHHE — ayTOPUAMHI.
Otnanénnas rubpummuzanuss U e€ ycnexu. VICcKycCTBEHHBIM MyTareHes u
MOJyYEHUE TONUIUIONAO0B. JIOCTMKEHHS CENEKIMM PACTECHHM, »XUBOTHBIX U
MHUKPOOPraHU3MOB.

buotexHonorus Kak OTpacib MNPOW3BOACTBA. ['€HHAsh WHMKEHEpHs. ITallbl
co3ganusi pexomOuHantHod JIHK wu TpaHcrennsix opranu3zMoB. Kierounas
uHKeHepus. Kilerounele KyJabTypbl. MUKPOKIIOHAIBHOE Pa3MHOXKEHHUE PACTEHUM.
KinonupoBaHue BBICOKOIIPOAYKTUBHBIX CEIIbCKOXO3SIMCTBEHHBIX OPraHU3MOB.

Okojoruueckue W dtudeckue  mnpoosmembl. MO -  reHeruyecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JemoHcTpanuu:

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

Tabmuubr u cxembl: kKapta «lleHTpbI MPOMCXOXIECHUS W MHOTOOOpa3us
KYJIbTYPHBIX pacTeHuit», «Ilopoabl 1oMalHuX KUBOTHBIX», «COpTa KyJIbTYPHBIX
pactenuity, «OtaanéHHas rudpuauzamnus», «Padotel akagemuka M. @. lBaHoBay,
«Tomumnongus», «OOBEKTHI OUOTEXHOJOTUWY», «KieTouHble KyabTyphl U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U EPEHOC TEHOB, XPOMOCOM).

O6opynoBanue: MyJIsKH TIOAO0B U KOPHEIIJIOA0B AUKUX (POPM U KYJIbTYPHBIX
COpPTOB pacTeHuii, repoapuit «CenbCKOX035IUCTBEHHBIE PACTCHUS.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

Okckypeust «OCHOBHBIE METOABI U JOCTHKEHHUS CEJIEKIUU PACTEHUU U
JKHUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIMIO, IJIEMEHHYIO bepmy,
COPTOUCTIBITATEILHBIM  Y4aCTOK, B TEIUIMYHOE XO3SIMCTBO, JIaOOpATOPHIO
arpOyHMBEPCUTETA WM HAYYHOTO LIEHTPA)».



11 KJIACC

Tema 1. DBoJIIOIIUOHHAS OHOJIOTHS.

[Ipennochulku BO3HUKHOBEHHUS SBOJIOIMOHHOM TEOPUU. DBOJIIOIUOHHAS
Teopust U €€ MecTO B OUOJIOTMHU. BiusHuEe 3BOJIIOIMOHHON TEOPUU Ha pa3BUTHE
OHOJIOTUU U APYTHUX HaYK.

CBuzerenscTBa 3BoOIUU. [lameoHTONOrMYECKHE: MOCIEI0BATEIBHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTHYECKON JIETOMHCH, MEPEXOIHbIE (OPMBL.
buoreorpadguyeckue: cxoicTBO U paznuuue GayH u Gaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHYECKHE: CXOJACTBA M PA3IUuMsi SMOPHOHOB pa3HBIX BHUIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKHE: TOMOJIOTHYHbBIC, AHAJIOTMYHbIEC,
pPYJIMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJIEKYISIpHO-OMOXHUMHUYECKHE: CXOJCTBO
MEXaHU3MOB HACIEACTBEHHOCTH M OCHOBHBIX METAa0OJIMYECKHX IyTell Yy BcCex
OpraHU3MOB.

OpomonmonHas Teopust Y. JlapBuHa. Ilpenmnocbuiku BO3HUKHOBEHUSA
JapBUHU3Ma. JIBHOKYIIME CHJIBI 3BOJNIONMU BUAOB 10 JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OTPAHUUYEHHOCTH PECYPCOB, HEOINpPEAECIEHHAS] U3MEHUYHUBOCTb,
O0opb0a 3a CyIeCTBOBAaHKE, €CTECTBEHHBIN OTOOD).

Cunrernueckas Teopust 3Bororuu (CTD) u e€ 0CHOBHBIE MOJOKEHHUS.

MukposBostonus. [Tonmynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrkymme cuibl ((pakTopbl) 3BOJIOLHMHA BUAOB B Npupojae. MyTallMOHHbBIN
npolecc ¥ KOMOWHATHBHAs W3MEHYMBOCTh. llOMynsilMOHHBIE BOJHBI U Apeud
reHoB. V301Ut 1 MUTpanus.

EctecTBenHbIii oT0Op — HampaBiswomuii ¢gakrtop sBoionud. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[IpucnocoONIeHHOCTh OpPraHU3MOB Kak pe3yibTaT 3BodOUUHU. [Ipumepsl
MPUCTIOCOOJIEHUI y OpraHu3MoB. ApoMop(d03bl U UIUO-aAaNTALNH.

Bun wu BumooOpazoBanue. Kputepum Buma. OcHoBHBIE  (POpMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOe.

MakposBonmonusi. PopMbl  3BONIONUU:  (uileTUYECKas, JUBEpreHTHas,
KOHBEpreHTHas1, napasuienbHas. HeoOpatuMocTh 3BOMTIOIUY.

[IpoucxoxeHrue OT HecleuuaTu3upoBaHHBIX NpeakoB. [Iporpeccupyromas
crienuanu3anus. AJIanTUBHAs panalysl.

JleMoHCTpauu:

[Toptpetsr: K. Jlunneit, K. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. bap, 3. I'ekkens, ®. Mroiep, A. H. Ceeprios.

Tabnuibl u cxembl: «Pa3BuTHE OpraHnyeckoro Mupa Ha 3emiiey, «3apoIbIIIH
MO3BOHOYHBIX  JKMBOTHBIX»,  «ApxeonTepukc», «Dopmbl  OOppObI  3a
cyliecTBoBaHue», «EcrecTBeHHBI 0TOOP», «MHOroobpasue cCOpToB pacTeHHID»,
«MHoroo6pasue  mopoa  KUBOTHbIX»,  «llomymsmuuy»,  «MyTamronHas



U3MEHUYHMBOCTE», «Apomopdo3by, «Umnoamanrammm», «OOmmIas aereHepanus,
«/JIBmkymue cuibel 3BoMouun», «Kapra-cxema wmapmpyra nyremectBus Y.
Hapsuna», «boppba 3a cymiecTBoBaHue», «lIprCcIOCOOIEHHOCT, OPTaHU3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuEey», « IKOJIOTMUYECKOE BUI000pa30BaAHHE.

O6opynoBaHue: KOJJIEKIMS HACEKOMBIX C Pa3IMYHBIMU TUIIAMU OKPACKH,
Ha0Op TUIOAOB M CceMsH, Koyuiekuus «lIpumepbl 3alUTHBIX TPUCIIOCOONCHUN Y
KUBOTHBIX», MOJeNb «OCHOBHBIC HAMpaBICHHS HBOJIOIHMN», 00OBEMHAS MOJEIb
«CTpoeHue roJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpapuyeckas kapra wmupa, KoJulekuus «DOpMBI COXPAHHOCTH
MCKOMAEMbIX JKMBOTHBIX M pacTeHWil», wojenp ammmkanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacekomoro», «Pa3Burue
JATYIIKW», MUKponpenapat «Jpo3zodpuna» (Hopma, MyTaruu (pOpMbI KPbUILEB U
OKpacKH TeJa).

JlaGopaTopHblie 1 NpaKTHYeCKHE PadoThI:

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

JlaGoparopHas padora Ne 2. «OnucaHue mpucnocoOJEHHOCTH OpraHu3Ma U
€€ OTHOCUTEIBHOTO XapaKkTepay.

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

JloHayuyHble TpEACTaBICHUS O 3apPOKJIECHUU >KU3HU. HayuHble rumnotesbl
BO3HMKHOBEHHUSI >KM3HM Ha 3emiie: a0uoreHe3 W mnaHcnepMmus. XHUMHUYecKas
HBOMIONMS. AOMOTEHHBIM CHUHTE3 OPraHWYECKUX BEIIECTB U3 HEOPTaHUYECKHX.
DKCIepUMEHTAIbHOE TOATBEPAKACHUE XUMUYECKON 3BOIIOMA. HayanbHbie 3Tarbl
ounonornyeckoi sBomoruu. ['unoreza PHK-mupa. @opmupoBanue MeMOpaHHBIX
CTPYKTYp M BO3HUKHOBEHHE NPOTOKJIETKU. [lepBble KIETKH W HX HBOJIIOLUS.
dopMHUpOBaHUE OCHOBHBIX TPYMI KUBBIX OPraHU3MOB.

PazButne xu3Hu Ha 3emuie 1o 3pam u nepuonaM. Karapxein. Apxeiickas u
nporepo3oiickas dpel. llameosolickas spa W €€ MepUOAbl: KEMOPUICKUH,
OPIOBUKCKUH, CUIIyPUNCKUN, TEBOHCKUI, KAMEHHOYTOJIbHBIN, [IEPMCKUH.

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

KaliHo3zoiickas »3pa W €€ mNepuoAbl: MaJCOTCHOBbIM, HEOTCHOBBIN,
AHTPOITOT€HOBBIM.

XapakTepucTUKa KJIMMaTa U TeoJOornYecKux mpoiieccoB. OCHOBHBIE JTallbl
HBOJIIOIMU PACTUTENBHOIO M KMBOTHOTO MHpa. ApomMopdo3bl y pacTeHHl u
KUBOTHBIX. [T0osiBIIEHME, pacliBET U BBIMUPAHKE TPYIIT KUBBIX OPTraHU3MOB.

Cucrema OpPraHMYecKOro Mupa Kak OTpaxkeHue 3BOJOUMH. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.



DBOJIIOIMSA YEJIOBEKA. AHTPOIOJIOTUs KaK Hayka. Pa3Butue nmpeacTaBieHuil o
MPOUCXOKJCHUM YelloBeKa. MeTtoabpl u3ydeHusi aHTponorene3a. CxolcTBa U
pa3lInuus Ye0BeKa U )KMBOTHBIX. CUCTEMaTUYECKOE MOJI0KEHHUE YEJIOBEKA.

JBwxkymme  cuiabl  (pakTtopsl) — aHTpomoreHe3a.  HacneactBeHHas
U3MEHUYMBOCTh U  €CTECTBEHHBIM o0TOOp. OOIecTBeHHbIH 00pa3 >KHU3HH,
U3TOTOBJICHUE OPYIUI TPyJa, MBIIILICHUE, PEYb.

OCHOBHBIE CTAIUM W BETBU SBOJIIOIIMU YEJIOBEKA: aBCTPAJIONUTEKH, UenoBek
yMmenbid, YenoBek mnpsaMoxonsuui, YenoBeKk HEaHACPTAIbCKUN, YernoBek
pasyMHbIii. Haxoiku uCKOMaeMbIX OCTaTKOB, BpeMsl CYIECTBOBAaHMsS, 00JIacTb
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 >KU3HH, OPY/IH.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pacbl:  €BPOINECOUIHAS
(eBpaswmiickasi),  HeErpo-aBCTpaJioMJHas  (PKBATOpUaAlbHAs),  MOHTOJOWIHAs
(a3uaTcko-amepuKkaHckasi).  UepTbl  MPUCHOCOOJEHHOCTH  MpeACTaBUTENCH
YEJIOBEYECKUX Pac K YCJIOBHUSIM CYLIECTBOBaHUA. ENMHCTBO 4eIOBEYECKHX pac.
Kpuruka pacusma.

JlemoHcTpanum:

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

Tabmuupel 1 cxembl: «Bo3nukHoBeHne ConHEUHOH cucTeMbl», «Pa3BuThe
opraHuueckoro wmupa», «PactutenpHas kieTtka», <OKUBOTHas  KJIETKay,
«IIpokapuotnueckasi kjietka», «COBpEeMEHHAs CHCTEMa OpPraHUYECKOTrO MHUPay,
«CpaBHEHHE AaHATOMHUYECKMX YEpPT CTPOCHMSI YEJIOBEKAa U YETOBEKOOOpa3HBIX
00e3bsin», «OCHOBHBIE MeCTa TAJICOHTOJIOTMYECKHMX  HAXOJOK  IPEJIKOB
COBPEMEHHOI0 4YeloBeKa», «lpeBHenmmue moam», «pesHue moan», «llepsbie
COBPEMEHHBIE JIIOIN», «HemoBeuecKue pacoh».

O6opynoBanue:  Mynsiku — «llpoucxoxkaenne — yenoBeka»  (OKOCTBI
aBCTPAJIONUTEKA, MUTEKAHTPOIa, HEaHAEPTalblla, KPOMAHbOHIIA), CIENKUA WU
M300pKEHHUSI KAMEHHBIX OpYIud TEpPBOOBITHOTO YeIoBeKa (KaMHHU-YOIIIEPHI,
pyomna, ckpebiia), TEeOXpoHOJoTHMYecKas Talnuna, Kosuiekuus «DopMel
COXPAHHOCTU MUCKOTIAEMbIX KUBOTHBIX M PACTCHUIN.

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

[Ipaktrueckast padota Ne 1. «M3ydeHue MCKOMAaeMbIX OCTAaTKOB PACTCHUM U
YKUBOTHBIX B KOJUIEKIIUSIX).

DKCKypcHsi «IBOJIOLUS OPraHMYecKoro mMupa Ha 3emie» (B €CTeCTBEHHO-
HAy4YHbIN WM KpaeBeAUECKUI My3€eil).

Tema 3. Opranu3msl U OKpYysKamoias cpeaa.

DKoJIOrus Kak HayKa. 3aJaudl U pa3zeibl SKOJI0TUUA. MeTobl 3KOJIOTHYECKUX
UCCIIEI0OBaHUM. DKOJIOTHUECKOE MUPOBO33PEHUE COBPEMEHHOIO YETIOBEKaA.



Cpenbl oOWTaHUS OPraHU3MOB: BOJAHAs, HA3€MHO-BO3yIIHAs, MOYBEHHAs,
BHYTPHUOPTaHU3MEHHAS.

Okonoruueckue Qakropel. Kiaccuduxamuss sxomorndeckux (HaKkTOpOB:
abnoTtnyeckue, OWMOTHYECKHE U AaHTPOIOTreHHblE. JleMCTBUE HKOIOTHYECKUX
(bakTOpOB Ha OPTaHU3MBI.

Ab6uotnyeckue (aKTOphl: CBET, TEMIIEpaTypa, BIaXHOCTb. DOTONEPUOAN3M.
[TpucniocoOnenust  OpraHU3MOB K  JEHCTBUIO  aOMOTHYECKUX  (DaKTOPOB.
buosornueckue puTMsl.

buotnueckue (bakTOopHI. Buner OMOTHUYECKUX B3aMOICHCTBUMU:
KOHKYPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koonepauus,
MyTyaJlu3M, KOMMEHCAJIU3M (KBapTHUPAHCTBO, HAXJIEOHUYECTBO). AMEHCAIU3M,
HEUTpaiu3M. 3HAaue€HHE OWMOTHUYECKUX B3aUMOJEHCTBUW [UJIsl CYIIECTBOBAHMS
OpPTraHK3MOB B IIPUPOIHBIX COOOIIECTBAX.

DKOJIOTUYECKHE XapaKTEPUCTUKH momyjsiuud. OCHOBHBIE IIOKAa3aTENH
NOMYJISIUMU: YHUCIEHHOCTh, IJIOTHOCTh, POXJIa€MOCTh, CMEpPTHOCTb, IPHUPOCT,
Murpanus. J[mHaMuka 4uCI€HHOCTH MOIMYJISILUA U €€ peryJssus.

JlemoHcTpanum:

[Toptpetsl: A. I'ym6onbar, K. ®@. Pynbe, O. I'ekkensb.

Tabmunpl u cxemsl: kapTta «IIpuponnsie 30Hb1 3emuan», «Cpeapl oOUTaHUs
Opranu3moBy», «®Portonepuoausmy», «llomymauum», «3aKOHOMEPHOCTH POCTa
YUCJIEHHOCTU MOMYJISAUUUA UHPY30puu-Ty penbkny, «Iluiesbie nenm.

JlaGopaTopHblie 1 NpaKkTHYeCKHE PadoThI:

JlabopaTtophnas padota Ne 3. «Mopdonoruueckne 0cCOOEHHOCTH pacTeHUM U3
Pa3HBIX MECT OOHUTaAHUS.

JlabopaTtopHas paborta Ne 4. «BiusHue cBeTa Ha poCcT U pa3BUTHUE YEPEHKOB
KOJIeycay.

[Ipaktrueckast padota Ne 2. «Ilomcu€T MIOTHOCTH NMOMYJSAIUNA Pa3HBIX BUIOB
PaCTEHHID.

Tema 4. Coo0miecTBa ¥ 3K0JIOTHYECKHE CUCTEMBbI.

CooOmiectBO opranu3smMoB — OuoneHo3. CTpyKTypbl OMOIEHO3a: BUAOBas,
MPOCTpAHCTBEHHAs, Tpoduueckass (muimieBas). Buasl-momuHantel. CBs3M B
ouoneHose.

DOkoyoruueckne cucrembl (dkocucteMbl). [lonstne 00 »skocucremMe W
ouoreonieHoze. DOYHKIMOHAIBHBIE KOMIIOHEHTHI 3KOCUCTEMBI: TMPOIYLICHTHI,
KOHCYMEHTBI, peAyleHTbl. KpyroBopoT BEUIECTB U MOTOK SHEPTHUU B IKOCUCTEME.
Tpoduueckue (muiieBble) YPOBHM OHKOCHCTEMbI. [lWIeBble LEMU U CETH.
OCHOBHBIE TIOKa3aTEeNM SKOCHUCTEMBbI: OHOMacca, MPOAYKLHUA. DKOJIOTUYECKHUE
OUPAMUBL:  TPOAYKIMHM, YHUCIECHHOCTH, Ouomacchl. (CBOHCTBAa 3KOCHUCTEM:
YCTOMYUBOCTb, CAMOPETYJIALMSA, pa3BUTHE. CyKIECCHUs.



[IpupoaHbIE PKOCUCTEMBI. DKOCUCTEMBI O3EP U pEK. DKOCHUCTEMA XBOMHOIO
VI IIAPOKOJIMCTBEHHOTO JIECa.

AHTPOTIOTEHHBIE ~ SKOCUCTEMBI.  ATPOIKOCHUCTEMBL. Y POOIKOCHCTEMBI.
buonornyeckoe u X03MCTBEHHOE 3HAUEHHE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasznooOpaszue kak QakTtop ycTouMBocTH dKocucTteM. CoxpaHeHHe
OMOJIOTMYECKOTO pa3HOOOpa3us Ha 3eMIle.

Yuenne B. U. Bepuaackoro o Omochepe. ['panuiier, coctaB U CTpyKTypa
ouoceprl. Kuoe BemectBo u ero QpyHkiuu. OcoOeHHOCTH OMocdepbl Kak
rII00aJIbHOM JKOCHCTEMBbl. JlMHaMHueckoe paBHOBECHME W OOpaTHas CBsI3b B
ouocdepe.

KpyroBopoThl BENIECTB U OMOr€OXMMHYECKUE LIUKIIBI JIEMEHTOB (yIiepo/a,
a3oTa). 30HAIbHOCTH Orocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenoseuecTBO B Ouocdepe 3eMan. AHTPONOreHHbIE U3MEHEHU B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOIIEMBI.

Cocy1iiecTBOoBaHUE MIPUPOIBI 151 YEJI0BEUECTBA. Coxpanenue
Oropa3zHoo0pa3usl Kak OCHOBAa yCTOHUMBOCTH Onocdepsl. OCHOBA palliOHATBHOTO
yIOpaBJCHUs MPUPOJHBIMU pEeCcypcaMud U HUX UCIHOIb30BaHue. JloCcTkeHus
OMOJIOTHUY U OXpaHa MPUPOJIBI.

JdeMoHCTpPauu:

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

Tabmuubl u cxemsl: «llumesble 1enu», «buoleHO3: cocTaB U CTPYKTypay,
«IIpuponnbie cooOmiecTBa», «llemu muTanusy, «IKoJoTHUYECKasT TUPAMHUIAY,
«buocdepa u yenoBek», «IKOocUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMA
XBOWHOTO  Jieca», «buoneHo3d Bomoéma», «ArpoueHo3», «lIpumepHbie
AHTPONIOTEHHbIE  BO3JECWCTBHS HAa  Ipupoay», «BaxHenmme HMCTOYHHKHU
3arpsi3HEHHs] BO3/lyXa U TPYHTOBBIX BOA», «[louBa — BakHeiIIass cocTaBisiolas
ouochepr», «DakTopsl Aerpaganuu mnousy, «llapaukoBsiii 3ddexT», «DakTophI
pPaMOAaKTUBHOTO 3arpsi3HeHus Ouocdepb», «OO0mas crpykrypa Ouocheps»,
«Pacmipoctpanenue xu3HuM B Ouochepe», «O30HOBBIM 3KpaH OHochephD,
«KpyroBopoT yriepoaa B Ouocdepe», «KpyroBopor azota B IpUpOAe».

O6opynoBaHue: MoJeib-anmuivkanus «TunuuHable OWOILIEHO3bD», TepOapuid
«PacturtenbHBIe COOOIECTBAY, KOUICKINH «bHoleH03», «Bpenurenn BaKHEHIIINX
CEIbCKOXO3SIICTBEHHBIX  KYJBTYp», TepOapuu W KOJUJICKIIMM PACTECHUN W
JKUBOTHBIX, MPUHAJJICKAIINE K Pa3HbIM SKOJIOTHYECKUM TPYIIIaM OJHOTO BHIA,
Kpachnas knura Poccuiickoit ®epepannu, u300pakeHUs OXpaHSEMbIX BHUIOB
PaCTeHUN U )KUBOTHBIX.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
BUOJIOTN HA BA3OBOM YPOBHE CPEJHEI'O OBHIEI'O
OBPA30OBAHUA

JINYHOCTHBIE PE3YJIBTATDBI

B cTpyKkType JIMYHOCTHBIX PE3yJIbTATOB OCBOCHUA IpeaMeTa «buomorus»
BBIJICJICHBI CIIEAYIONIME COCTABIISAIONINE: OCO3HAHKWE OOYYaIOIIMMUCA POCCUICKON
rPaXJaHCKOM UAEHTUYHOCTH — TOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH
U CaMOONPEACIICHUIO, HaJWyWe MOTHUBAIlMM K  OOy4YeHHI0O  OHOJIOTHH,
I[eJICHANPABJICHHOE pPa3BUTHE BHYTPEHHMX YOEXIEHHWM JIMYHOCTH Ha OCHOBE
KIIFOYEBBIX IICHHOCTEH M MCTOPUYECKUX TPAJAMIIUN pPa3BUTHSA OHOJOTHUUECKOTO
3HaHUsS, TOTOBHOCTh M CHOCOOHOCTH OOYYarOIIMXCSl PYKOBOACTBOBATHCS B CBOECH
JESITENTbHOCTH I[I€EHHOCTHO-CMBICTOBBIMM  YCTaHOBKaMH, MPUCYIIUMH CHUCTEME
OMOJIOTMYECKOTO  00pa30BaHMs, HAJIMYHME HKOJOTHMYECKOTO ITPaBOCO3HAHMS,
CIIOCOOHOCTH CTaBUTH 1I€JIM U CTPOUTH KU3HCHHBIC TUTAHBI.

JIn4HOCTHBIE PE3yNbTAaThl OCBOEHUS MpeaMeTa «bHoorus» JOCTUrarTCa B
€IUHCTBE YYEOHOM U BOCHHUTATEIBHOM JEATCIIBHOCTH B COOTBETCTBUU C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLUOKYJIBTYPHBIMU, HCTOPUUECKUMH U JyXOBHO-
HPaBCTBEHHBIMU IICHHOCTSIMH, IMPUHSATHIMA B OOIIECTBE MpaBUIaMHU M HOpMaMUu
MOBEJCHUSI W CIOCOOCTBYIOT TIpOIleCCaM CaMOMO3HAHUS, CaMOBOCIUTAHUS U
CaMOpA3BUTHUA, PpA3BUTHUA BHYTPEHHEHM TMO3ULHUU JIMYHOCTH, NATPUOTHU3MA,
YBAXXEHUS K 3aKOHY M MPABOMOPSAKY, YEIOBEKY TPyJa U CTApLIEMY MOKOJICHUIO,
B3aMMHOTO YBa)XCHHUS, OCPEKHOTO OTHOIIEHUS K KYyJIbTYPHOMY HACISIUI0 U
TPAAULUSAM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon denepannu, Opupoae U
OKPY’KaIoIIEn Cpee.

JInyHOCTHBIE pe3ybTaThl OCBOEHHUsI ydeOHoro mpeamera «buosorus
JIOJKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH 00YYarOITUXCSl PYKOBOJCTBOBAThCS
chOpMHUPOBAHHON BHYTPEHHEW TO3WIIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllM{, TO3UTUBHBIX BHYTPEHHUX  YOCKIEHUW, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3HEHHOTO
OMBITA M OMbITA JIEITEILHOCTH B MPOILIECCE Peaau3alii OCHOBHBIX HAIpaBJICHUH
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMN 00YUAIOIIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO 4JICHA POCCUMCKOI0 OOIIECTBA;

OCO3HAHHE CBOUX KOHCTUTYIIMOHHBIX IIpaB M OOS3aHHOCTEH, YyBa)KE€HUE
3aKOHA U IIPaBOMNOPSIIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH MPHU CO3JAaHUU
y4eOHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATENBHBIX 3a/a4, BHITIOJHEHUN
OMOJIOTMYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMNpPEACNATh COOCTBEHHYIO IO3UIIMIO TI0 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHATH €€;

YMEHUE YYHUTHIBATh B CBOMX JIEUCTBHIX HEOOXOIUMOCTh KOHCTPYKTHBHOTO
B3aMMOJICUCTBUS JIIOJICH C Pa3HBIMHU YOSKICHUSIMU, KyJIbTYPHBIMUA IIEHHOCTSIMU U
COIIMAJIbHBIM MOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOTO BBIIIOJHEHHUS
y4eOHbIX, TO3HABAaTEIbHBIX M UCCJIENOBATEIbCKUX 3a7a4, YBAKHUTEIbHOTO
OTHOILIEHUS K MHEHHUIO OIIMOHEHTOB TMpU OOCYXJICHUH CIOPHBIX BOIPOCOB
OMOJIOTMYECKOTO COACPKAHUS;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMSA:

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WUJICHTUYHOCTH,
NaTpuoOTU3Ma, YBaXEHUS K CBOEMY Hapoay, YYBCTBA OTBETCTBEHHOCTH IEpe.l
PonuHoM, ropmoctm 3a CBOM Kpal, CBOK PoaumHy, CBOM SI3BIK U KYJBTYpY,
MPOIIUIOE ¥ HACTOSAIIEE MHOTOHAIIMOHATIBLHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJIHOMY HACJIEAUIO U MaMSATHUKAM IPHUPOJIbI,
JTOCTUXeHUsIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPY/IC;

CIIOCOOHOCTh OLICHUBATh BKJIAJ, POCCHUHCKMX YYEHBIX B CTaHOBJEHUE U
pa3BuTHE OWOJIOTWMH, TOHMMAaHHUS 3HAYEHHUS OWOJIOTMM B TIO3HAHUU 3aKOHOB
MPUPOJIBI, B dKU3HU YEIOBEKA U COBPEMEHHOTO 00IIIEeCTBa;

ujeitHas yOeXIEHHOCTh, TOTOBHOCTh K CIyKeHUI0 u 3ammurte OTedecTsa,
OTBETCTBEHHOCTb 3a €T0 CyIb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHUSA:

OCO3HAHUE TYXOBHBIX IECHHOCTEHW POCCUICKOT0 HAPOa;

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIE peIICHUs,
OPUECHTHUPYSICh HA MOPAIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

OCO3HAHUE JIMYHOTO BKJIaJa B IOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

OTBETCTBEHHOE OTHOILIEHHE K CBOMM POJUTEIISAM, CO3JJaHUI0 CEMbH HA OCHOBE
OCO3HAHHOI'O TMPHUHATHUS LEHHOCTEM CEMEWHOM JKU3HU B COOTBETCTBUM C
TpaauuusMHu HaposoB Poccuu;

4) 3¢TeTU4eCKOro BOCIIUTAHMSI:

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

MOHMMAHUE SMOIMOHATBHOTO BO3/ICHCTBHUSI )KMBOM IPUPOJIBI U €€ IIEHHOCTH;



TOTOBHOCTh K CAMOBBIPQKEHHUIO B Pa3HbIX BUIAX HCKYCCTBAa, CTPEMJICHUE
IPOSIBIISITH KAYECTBA TBOPUECKOW JTUYHOCTH;

S) ¢usuyeckoro BocnuTaHus, GOPMHPOBAHHMSA KYJAbTYPbI 310POBbS U
IMOLMOHAJIBLHOIO 0JIaronoJayYns:

NOHMMAaHUE W peaju3alus 3J0pOBOTO W 0e30MacHOro o0pasza KU3HU
(3m0poBOE  TUTaHWE, COOJIIOJICHHE TUCMEHWYECKHX TMpPaBWJI U HOPM,
cOamaHCHUpPOBAaHHBIA PEXUM 3aHATHM W OTAbIXa, peryisipHas Qunueckas
aKTUBHOCTb), OEpEkKHOr0, OTBETCTBEHHOIO W KOMIIETEHTHOTO OTHOIICHHS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;

NOHMMAHUE LEHHOCTH MNPAaBWI HHJIWBHUAYAJIbHOTO M  KOJUIEKTHBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUAX, YTPOKAIOIIUX 3OPOBBIO U KU3HU JIIO/IEH;

OCO3HAHHWE MOCIEACTBUN M HENPUITHS BPEAHBIX MPUBBIYEK (YHOTPEOICHHUS
aJIKOTr0JIsl, HAPKOTHKOB, KYPEHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

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

TOTOBHOCTh K AaKTHUBHOM JESITEIIBHOCTU TEXHOJOTMYECKOM M COLMAIBHON
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHHUIIMUPOBATH, MJIAHUPOBATh U CAMOCTOATEIBHO
BBIIIOJIHATH TAKYIO IESITEIIBHOCTD;

UHTEpEC K pa3inyHbIM cpepaM npodhecCHOHATBHOU JEsITeIbHOCTH, YMEHHE
COBEpILIATh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccud | pealn30BbIBATH
COOCTBEHHbIE KU3HEHHbIE TIJIaHbL;

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

7) 3K0JIOTHYECKOI0 BOCIIUTAHMSA

HKOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHE K NPHUPOAE KaK HCTOYHUKY
YKU3HHU Ha 3eMJie, OCHOBE €€ CYyIlEeCTBOBAHUS;

NOBBIUICHHE YPOBHS SKOJOTMYECKOM KYJbTYpbl: MPUOOPETEHHE OmbITa
IUIAHUPOBAHMS TIOCTYNKOB M OLIEHKM MX BO3MOJKHBIX IOCIEICTBHMA ISt
OKPY’KAIOIIEN CPEBI;

OCO3HaHHME TJI00aTBHOTO XapakTepa 3KOJOTMYECKHX Mpo0ieM M MmyTed ux
pelieHus;

CIIOCOOHOCTh HCIOJIb30BaTh MpUOOpETaeMble TPH HW3YYCHUU OHOJIOTHH
3HaHWS W YMEHMsS TpU PELICHUH TNpoOJieM, CBA3AHHBIX C pPALMOHAIbHBIM
IPUPOAOIIOIb30BaHUEM  (COONIOACHHE  TpaBWJI  MOBEACHHUS B MPUPOJIE,
HaIpaBJICHHBIX HA COXpPaHEHUE PABHOBECHS B HKOCHUCTEMAaX, OXpaHy BHJIOB,
AKOCHUCTEM, OrOCchephl);

AKTUBHOE  HENPUATHE JCUCTBUM, NPUHOCAIIMX BPEH  OKPYNKaAKOIIEH
IPUPOJIHON cpeie, YMEHHE MPOTHO3UPOBATH HEOIATOMPHUITHBIE IKOJIOTUYECKUE
MOCJEACTBUA MPEANPUHUMAEMBIX IEUCTBUN U MPEAOTBpALIATh UX;



HaJMYue Pa3BUTOrO 3KOJOTHYECKOTO MBIIUIEHUS, YIKOJIOTUUECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B IO3HABATEIIBHOW, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPAKTUKE, TOTOBHOCTH K YYAaCTHIO B IPAKTUYECKOMN JIEITEIBHOCTH SKOJIOTMUYECKON
HaIlpaBJICHHOCTH;

8) HeHHOCTH HAYYHOI0 MO3HAHMSL:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKW M OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JUaJore
KYJIbTYpP, CHOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHUPE;

COBEPUICHCTBOBAHUE SI3BIKOBOM WM YUTATEIbCKOW KYJbTYphl KaK CpEACTBa
B3aMMO/ICHCTBUS MEXKTY JIFOJbMU U TIO3HAHUSI MUDA;

MOHMMaHWE cheruduKd OWOJIOTMM KaK HayKd, OCO3HAaHHUS €€ poJid B
GbopMHUpPOBaHUN PAIMOHATIBFHOTO HAYYHOTO MBIIIJICHUS, CO3/IaHUU IIEJIOCTHOTO
npeacTaBieHuss 00 OKpyXalollleM MHUpPE KaK O €IUHCTBE MPUPOJbI, YEIOBEKa U
oOIIecTBa, B MMO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH M PEIICHUU MpodsieM
COXpaHEHUs! TPUPOAHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAUMMOCTH OMOJIOTUU JJII COBPEMEHHOW LMBHIIM3AIUU:
oOecrieyeHus: HOBOTO YpPOBHS Pa3BUTUS MEIUIIMHBI, CO3JaHHE MEPCHEKTHUBHBIX
OMOTEXHOJIOTUI, CHOCOOHBIX  pelIaTh  PECypCHbIe  MPOOJIEMBI  Pa3BUTHS
YEJI0BEYECTBA, MMOUCKA MyTel BBIXOAA U3 II100aJbHBIX AKOJIOTHYECKUX MPOOJIEM U
oOecrieyeHusi  Mmepexojla K  YCTOMYMBOMY  Pa3BUTHIO,  PAlMOHAILHOMY
WCIIOJIb30BAHUIO TPUPOJIHBIX PECYpCOB M (POPMUPOBAHUIO HOBBIX CTaHIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TMOJYyYEHUU OWOJOTHYECKUX 3HAHUM B IEJAX
MOBBIIIIEHUs OOIIEeH KyJIbTYypbl, €CTECTBEHHO-HAyYHOH TpaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIILHOM IPaMOTHOCTH OOydaromuxcs, GopMHpPYyEMO
IPU U3y4YEeHUU OUOJIOTHH;

MOHMMAHHUE CYUIHOCTU METOJOB IMO3HAHUS, UCIOJb3YEMbBIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH HCIIOJNIb30BaTh IOJy4YaeMble 3HaHUS [JIs aHalu3a |
OOBSICHEHHUS SIBIICHUN OKPYXAIOLIEro MUpPA U MPOUCXOASANIMX B HEM M3MEHEHUH,
yMEHHUE JieflaTh OOOCHOBAHHBIC 3aKJIIOUEHHMS] HAa OCHOBE HAyuyHbIX (DaKTOB U
MMEIOIIUXCS JAHHBIX C [IEJIbI0 MOJTYyYE€HUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OMOJOTUYECKUE 3HAHMS IS
peleHus Ipo0sIeM B peaabHbIX )KU3HEHHBIX CUTYAIUAX;

OCO3HAHHWE LIEHHOCTU HAYYHOU JeATEIbHOCTH, TOTOBHOCTH OCYIIECTBIISThH
MPOEKTHYIO U UCCIEA0BATEIbCKYIO AEATEIbHOCTh UHINBUIYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPHIBHOMY  OOpa3oBaHHUIO U
caM000pa30BaHNI0, K aKTUBHOMY IIOJTYYEHHUIO HOBBIX 3HAHWUW MO OWOJIOTHHU B
COOTBETCTBHHU C KU3HEHHBIMU MOTPEOHOCTIMHU.



METANPEJMETHBIE PE3YJIbTATBI

MetanpeameTHble pe3yJbTaThl OCBOEHMsI yueOHOro mnpeamera «buonorus»
BKJIIOYAIOT: 3HAYMMbIE i1 (OPMHUPOBAHUS MHUPOBO33PEHUS OO0YUAIOLIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEHAyYHbIE MOHATHUS, OTpaXKaroUue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PUKY METOJOB IIO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIIECTBO, SHEPTUs, SIBICHHUE, MPOIECC,
CUCTEMa, Hay4yHbIM (DaKkT, MPUHIMI, TMIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCCIIEIOBaHWE,  HAONIOJIeHWEe, W3MEpPEeHHe, OKCIEPUMEHT U  JIPYTHUX),
yHHUBEpCaJbHble y4eOHbIe JeHCTBUS (TIO3HABATENbHBIE, KOMMYHHKATHUBHBIC,

PETYJISITUBHBIE), o0ecrieynBaroIme dbopmupoBaHue (GyHKIIMOHATIBEHOM
IPaMOTHOCTH UM  COIMAJIBHOM KOMIIETECHIIMM OOYYalolUXCsl, CIIOCOOHOCTh
oOyyJaroumxcs UCII0JIb30BATh OCBOECHHBIE MEXIMCIUIUIMHAPHBIE,

MHUPOBO33PEHUYECKHE 3HAHMS WM  YHUBEpPCaJbHblE y4eOHbIE JIEUCTBUS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MertanpeameTHble pe3yibTaThl OCBOCHHSI INPOTrpaMMbl CPETHET0 OOIIETro
o0pa30BaHUsI JOJKHBI OTPAXKATh:

OBiaaenue YHHMBepPCAJIbHBIMH y4eOHBIMU M03HABATEJbHBIMH
AeCTBUSIMM:

1) 6a30BbIe JIOTHYECKHE TECTBUS:

CaMOCTOSITENIbHO ~ (OpPMYyJNIHUpPOBaTh M aKTyaJlM3UpOBaThb  IMpoOieMmy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh MPU OCBOCHUM 3HAHUM TPUEMBI JIOTMYECKOTO MBIIUICHHUS
(ananu3a, cuHTE3a, CPaBHEHMS, Ki1acCU(pUKaIIUU, 000OIICHUS ), PACKPBIBATh CMBICIT
OMOJIOTMYECKUX MOHATHH (BBIICIATh UX XapaKTEepHbIE NMPU3HAKU, YCTAaHABIMBATh
CBSI3U C IPYTUMH MTOHATUSAMH);

ONMpENENATh UETu JeATEIbHOCTH, 3aJaBas NapaMmMeTpbl U KPUTEPUH UX
JOCTHXKEHHSI, COOTHOCUTD PE3YJIbTATHI ACSTENBHOCTU C TOCTABICHHBIMU LIETISIMU;

UCITOJIb30BaTh OMOJIOTUYECKUE MOHATUS Il 0ObsICHEHUS (DAaKTOB U SBJICHUM
YKUBOM MIPUPOIBI;

CTPOUTH JIOTMYECKHE PACCYXKIAEHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
aHAJIOTUM), BBIABIATh 3aKOHOMEPHOCTH W NPOTHUBOPEYMS] B PAaCCMATPUBAEMBIX
ABJICHUSIX, (DOPMYITUPOBATH BHIBOJIbI U 3aKIIOUEHUS;

NPUMEHSATH CXEMHO-MO/IEJIbHBIE CpelCcTBa IS IPEICTABIICHUS
CYILIECTBEHHBIX CBS3€M M OTHOIICHUH B M3y4aeMbIX OMOJIOTMUYECKHUX OOBEKTax, a
TaKK€  NPOTUBOPEYMUA  Pa3HOrO0  pOJAA,  BBIIBICHHBIX B Pa3JIMYHBIX
MH(OPMAIIMOHHBIX UICTOYHHUKAX;

pa3pabaThiBaTh IJIaH pEHIeHUs MpoOJeMbl ¢ YYETOM aHaIM3a HWMEIOIIMXCS
MaTepHaIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;



BHOCUTBH KOPPEKTHUBBI B I€SITEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3YJIHTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUMN JAESITEIBHOCTH;

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

pa3BUBaTh KPEaTUBHOE MBIIJICHUE NTPU PELIEHUH )KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCJIE0BATEIbCKHE IEHCTBUS:

BJIa/IETh HaBBIKaMU Y4€OHO-UCCIIEI0BATENBCKON U MMPOCKTHON JIESTEIBHOCTH,
HaBbIKAMHU  paspelieHusi MpoOJeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY ITOMCKY METOJIOB pPELICHUsI IPAKTUUECKUX 3314, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHHSI;

UCIIOJI30BaTh PA3JIMYHbIE BUJBI JEITEIBHOCTH MO MOJYYEHHUIO HOBOIO
3HAHMS, €r0 HHTEpPHpPETALMH, MNPeoOpa3oBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTYalUsIX, B TOM YHUCJIE IPU CO3JaHUH YU€OHBIX U COLIMAJIbHBIX IPOEKTOB;

(GopMUpPOBATh HAYUYHBIM TUI MBIIUICHUS, BIaJE€Th HAYYHOH TEPMUHOJIOTHEH,
KJIFOUEBBIMU MOHATUSAMHU U METOIAMU;

CTaBUTh M (HOpPMYJIUpPOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYaLUSIX;

BBIBIATh IIPUYMHHO-CIICACTBEHHBIE CBS3M M AaKTyaJIM3UpOBATh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEIIEHUs, HaXOAUThb APTYMEHTHI IS JI0Ka3aTeIbCTBA
CBOMX YTBEPKJICHUI, 3a/1aBaTh NapaMeTpPbl U KPUTEPUU PEILICHHUS;

aHANM3UPOBaTh TIOJIyYEHHbIE B XOJE PpEIICHUs 3aJadd pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JTOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBHSIX;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIN OTIBIT;

OCYUIECTBJIATh LI€JICHANIPABICHHBIA MOUCK NEPEHOCa CPEACTB U CHOCOOOB
NEeNCTBUS B MPO(GECCUOHANBHYIO CPENy;

yYMETh TMEPEHOCUTh 3HAHUS B IO3HABATEJIBHYIO M MPAKTHUYECKYIO 0O0jacTu
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 00acTei;

BBIJIBUTaTh HOBBIE WJEH, Mpejiaratb OPUTMHAIBHBIE TOJIXOJbl U pEUICHUS,
CTaBUTh MPOOJIEMBI U 33/1a4H, JAOIYCKAIOIINE aJbTEPHATUBHBIE PEIICHUS.

3) pabdora ¢ ungopmaunmeii:

OpPUEHTHPOBATHCS B PA3IUUHBIX HCTOYHHUKAX MH(OpMAaIMK (TeKCTe y4eOHOTO
nocoOusi, HAy4YHO-TIOMYJISIPHOM JUTEparype, OHOJOTUYECKHX CIIOBapsiX U
CIPAaBOYHMKAX, KOMIBIOTEPHBIX 0Oa3zax NaHHbIX, B WHTepHeTe), aHanIu3upoBaThH
UHGOPMAIIMIO Pa3IMYHBIX BUJOB U (POPM IpeCTaBICHUS, KPUTUUECKU OLEHUBATh
e€ T0CTOBEPHOCTh U HEMTPOTUBOPEUHBOCTb;



(dbopMynHpoBaTh 3aMpOChl U MPUMEHATh Pa3IMYHbIE METOABI MPU TOUCKE U
otbope Omosornyeckoil mHpoOpManry, HEOOXOAUMOM ISl BBITIOJHEHHS y4eOHBIX
3az1ay;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHIA, COBEPIICHCTBOBAThH KYJIbTYPYy aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX
MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO ~ BBIOMpATh  ONTUMANbHYIO  (OpMy  TpEACTaBICHUS
ouosiornyeckor nHGopmaruu (CXembl, rpaduKy, TaarpaMMBbl, TaOJIHIIbI, PUCYHKH
" Ipyroe);

UCIIOJIb30BaTh HAy4yHBIM #A3BIK B KayecTBe CpeAcTBa MNpu padoTe ¢
OMoJOrnyeckod HHPOpMalUUE: NPUMEHATh XUMHUYECKHE, (U3UYECKUE U
MaTE€MaTUYeCKHE 3HAaKU W CUMBOJBI, (HOpMyJibl, abOpeBUaTypy, HOMEHKIATYPY,
UCIONB30BaTh M NPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJMYECKHE  CPE/ICTBA
HaIJITHOCTH;

BJIAJETh  HABBIKAMM  pacloO3HaBaHWd M 3allUThl  MHG)OpManuw,
MH(OPMATMOHHOW 0€30MaCHOCTH JINYHOCTH.

OByaeHue YHMBEPCAJIbHBIME KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

1) o0mmenne:

OCYIIECTBIATH KOMMYHHUKAIIUU BO BCeX chepax *KU3HU, AKTUBHO y4aCTBOBATh
B JMAJIOTe€ WM JUCKYCCUU O CYIIECTBY OOCyXaaemMol TeMbl (YMEHHE 3a/71aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJIEHUSI OTHOCHUTEJIbHO BBINOJHEHHUS MpejiaraeMoin
3aJ1ayy, YYUTBIBaTh MHTEPECHl U COTJACOBAHHOCTH IMO3HMIMKI JPYTUX YYACTHUKOB
JIAAJIoTa WK IUCKYCCUU);

pacrio3HaBaTh HeBepOalbHbIE CpEJICTBAa OOILIEHHUsS, MOHMMAaTh 3HAYCHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUJIOK BO3HMKHOBEHHUS KOH(JIMKTHBIX CUTyaluH,
YMETh CMATYaTh KOHPJIMKTHI U BECTH IIEPETOBOPHI;

BJA/I€Th PA3IMYHBIMU CHOCOOaMU OOIEHUS M B3aUMOJEWUCTBUS, MOHUMATh
HaMEpPEHUs IPYTUX JIIOJIEH, MPOSBIATh YBAKUTEIBHOE OTHOIIEHHE K COOECETHUKY
U B KOPPEKTHOU Gopme hopMyIupoBaTh CBOM BO3PAKEHUS;

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUSI C HCIOJIb30BAaHUEM
A3BIKOBBIX CPEJICTB.

2) coBMeCTHasl 1eITeTbHOCTh:

NOHUMAaTh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHON M MHIWBHUAYaJIbHOU
paboThI MpH PEIICHUH OMOJIOTHYECKON MPOOIeMbl, 000CHOBBIBATH HEOOXOIUMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aMMOJEHCTBUS MPHU PEIlIeHUH y4eOHOH 3a1auH;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX JEHCTBUI C Y4YETOM O0OIIUX
WHTEPECOB M BO3MOYKHOCTEN Ka)KJOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh LEJIM  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBaTb U
KOOPJIMHUPOBATh ACUCTBUS MO €€ JOCTUKEHHUIO: COCTaBISATh IJIaH JCHCTBUH,



pacrnpenenartb pojid ¢ YY4E€TOM MHEHHM YYaCTHHKOB, OOCYXIaThb pPE3yJbTaThl
COBMECTHOM padoThI;

OLICHMBATh KayeCTBO CBOEr0 BKJIAJa W KAXKIOTO Yy4YaCTHHKA KOMaHIbI B
001Ut pe3ysbTat Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpeiaraTb HOBBIE MPOEKTHI, OLEHHMBAaTh HUIEU C TO3ULUWA HOBU3HBI,
OpPUTHHAIBHOCTH, TPAKTUYECKON 3HAYUMOCTH;

OCYUIECTBJISATh IO3UTHUBHOE CTPATETUYECKOE IMOBEACHUE B Pa3IUYHBIX
CUTYaIMSIX, TPOSBIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

OBJiaieHNe YHMBEPCATbHBIMH PeryJSSTUBHBIMHU ACHCTBUSIMM:

1) camoopranusanms:

UCIIOJIb30BaTh OMOJIOTMYECKUE 3HAHWS JUIsl BBISIBIICEHHUA NPOOJIEM U UX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUSIX;

BbIOMpaTh HAa OCHOBE OHOJIOTMYECKUX 3HAHUI IEJIEBbIE U CMBICIOBBIE
YCTaHOBKH B CBOMX JEHCTBHSX M IOCTYIIKax MO OTHOLIEHUIO K YKUBOW IPUPOJIE,
CBOEMY 37I0POBBIO U 3/I0POBBIO OKPYKAIOIINX;

CaMOCTOATENILHO OCYILIECTBIISATh MO3HABATEIbHYIO JI€ATEIBHOCTh, BBIABISTH
npoOJieMbl, CTaBUTh U (HOPMYJIHPOBATh COOCTBEHHBIEC 3aJlaud B 00pa30BaTEIbHON
JEATEIIbBHOCTH M )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTAaBJATh IUIAH pELIEHUs MNpodsieMbl C  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEHN U MPEATIOUTCHHUIA;

JaBaTh OLIEHKY HOBBIM CUTYallUsM;

paciupsTh paMKH y4eOHOTO MpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH;

JieN1aTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHMUE;

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CroCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSIBICHUIO HIMPOKOW SPYAMIMHA B
pa3HbIX 00JIACTAX 3HAHWM, TOCTOSHHO TIOBBINIATH CBOM OOpa30BaTEIbHBIN U
KYJIbTYPHBIM YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BIAJCTh HABBIKAMH  TIO3HABATENHHON  pediIeKCMH  KaK  OCO3HAHMS
COBEPIIAEMBIX JIEHCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMM, MCIOJb30BaTh MPUEMBI peIeKCUU ISl OLEHKU CHUTyallluH, BHIOOpA
BEPHOT'O PEILICHUS;

YMEThb OLEHUBATh PHUCKM W CBOEBPEMEHHO IPUHUMATH PELIEHUS M0 HX
CHU)KEHMUIO;

IPUHUMATh MOTHBBI W apryMEHThl APYrMX IIpU aHaIW3€ pe3yJbTaToOB
JEATEIIbHOCTH;



3) npuHsTHE Ceds U IPYTrUX:

IPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTaTKH M JOCTOMHCTBA,

OPUHUMATh MOTHBBI W apryMEHThl APYrMX IpPU AaHAINU3E€ pe3yJbTaTOB
NEATEIbHOCTH;

IpU3HaBaTh CBOE IIPABO U MPABO JPYTUX HA OLINOKY;

pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3HUIMH JPYTrOro YeJIOBeKa.

IHNPEAMETHBIE PE3YJIBTATBI

[TpenmeTHble pe3ynapTaThl ocBoeHusi nporpamMmel COO mo Ouonoruu Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue 1y yueOHoro npeamera «buoaorus»
Hay4yHbI€ 3HAHUSA, YMEHHUS U CHOCOObI IEUCTBUN MO OCBOCHUIO, MHTEPIIPETALIMU U
peoOpa30BaHUI0 3HAHWM, BUBI JAESITEIBHOCTH IO MOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHUIO 3HAHUU B PAa3jIMYHbIX YUYEOHBIX CHTyallUsX, & TAKXKE B PEalbHBIX
KU3HEHHBIX CUTYallUsAX, CBSA3aHHBIX Cc Ouosorueid. B mporpamme mnpenmMerHbie
Pe3yNbTaThl IPEACTABICHBI M0 T0JIaM 00yUYEHUSI.

[IpenMeTHbIE pe3yabTaThl OCBOCHUs ydueOHOro mpeameta «buomnorus» ¢ 10
KJacce NOJDKHBI OTPaXKaTh:

c(OpMHPOBAHHOCTh 3HAHUWA O MECTE U POJIM OMOJIOTMH B CUCTEME HAy4YHOI'O
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHUPOBAHMM COBPEMEHHOM €CTECTBEHHO-
HAay4YHOM KapTHHBI MHMpa M HAyYHOI'O MHMPOBO33PEHHs, O BKJIAJE POCCHUMCKUX U
3apyOEKHbIX Y4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJOTWMH, (PYHKIMOHAIBHOU
IPAMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a7a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OUOJOIMYECKUX TEPMHHOB M MOHSTHIA:
KU3Hb, KJIE€TKA, OpraHu3M, MeTaboau3M (0OMEH BELIECTB M MpeBpalleHue
HHEPruM), TOMEOCTa3 (CaMOperyJsilys), ypOBHEBas OpraHu3alus KUBBIX CHCTEM,
CaMOBOCHPOU3BEACHHE (PENPOIYKIHSA), HACIEICTBEHHOCTh, U3MEHYMBOCTb, POCT U
pa3BUTHE;

yMEHHE Hu3JlaraTb OWOJIOTUYECKUE TEeOopuH (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, LEHTpaJbHas JIOTMa MOJIEKYJSIpHON Ouosoruu), 3axoHsl (I
Menpens, T. Moprana, H. 1. BaBunoBa) u ydenus (0 LEHTpax MHOrooOpasus u
MPOUCXOXKIEHUS KYJIbTYpHBIX pactenuit H. . BaBuiosa), onpenenarb rpaHuiibl
UX MPUMEHUMOCTH K KUBBIM CUCTEMAM;

yMEHHE BJaJIeTh METOIaMU HAYYHOIO MO3HAHUS B OMOJIOTUH: HAOJIIOIEHUE U
ONMCAHME YKUBBIX CHCTEM, NPOLECCOB M SBJICHWI, OpraHu3alus U IMPOBEICHHE
OMOJIOTMYECKOTO  JKCHEPUMEHTa,  BBIABM)KEHHE  THUIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEX]ly MCCIIEyeMbIMH BEJIIMYMHAMHU, OOBSICHEHHE MOJTYUYEHHBIX
pE3yAbTAaTOB, UCIOJIb30BAHHBIX HAYYHBIX NOHSITHH, TEOPUA M 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIyYEHHBIX PE3YJIbTaTOB;

YMEHHUE BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK MPOKAPUOT U
JYKapuOT, OJHOKJIETOYHBIX M MHOTIOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH



IPOLIECCOB: OOMEHa BEIECTB M MPEBPAIICHHS SHEPTUU B KIETKe, (POTOCHHTE3a,
IUTACTUYECKOTO M JHEPreTHYecKoro oOMEeHa, XEMOCHHTe3a, MHTO3a, Melo3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHS, WHAUBUAYAJIBHOIO PAa3BUTHS  OpraHu3Ma
(oHTOTEHER);

YMEHHE NPUMEHATh MOJyUYEHHBbIE 3HAHUS JJI1 OOBACHEHHUS OMOJIIOTMYECKUX
IIPOLIECCOB W SIBJICHUM, U1 NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEIHEBHOU
KU3HU C IeNplo obOecriedeHus 0e30MacHOCTH CBOETO 3J0POBbsI U 3JI0POBbSA
OKPY>KAIOIIUX JIFO/IEH, COOJII0IEHUS] HOPM I'PaMOTHOIO MOBEJECHUSI B OKPY KaIOLIEH
IPUPOJIHON cpene, MOHMMAHUE HEOOXOIMMOCTH HCIOJb30BaHUS JOCTHXKEHUN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUHA  JUIsI  PAlMOHAIBHOTO
IPUPOAOTIOIb30BAHNS;

YMEHUE pellaTh 3JIEMEHTAPHbIE TE€HETUYECKHME 3aJadyd Ha MOHO- U
JUTUOPUIIHOE CKpEIMBAHME, CLEIJICHHOE HAacCJEelI0BAaHUE, COCTaBIISATh CXEMBI
MOHOTHOPHU/IHOTO CKpEIIMBAHMS AJIS MpeICKa3aHUsl HacJIeJOBAHUS NPU3HAKOB Y
OpraHU3MOB;

YMEHHUE BBINOJIHATh JTA0OPAaTOPHBIE M MIpPaKTUYECKHUE padOThl, COOMIOAThH
MpaBuiia Mpu padboTe ¢ yueOHBIM U JTaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBaTh U HHTEPIPETHUPOBATH HH(POPMALIUIO
OMOJIOTMUECKOTO  COJIEP)KAHMS, BKJIIOYAIOIIYIO0 IICEBJOHAYYHbIE 3HAaHUS W3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MH(POpPMaLMU, HAYYHO-TIOMYJIIPHBIE
MaTepHuabl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX HCCIEAOBaHUI B OHOJIOTHUH,
MeAUILIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3[1aBaTh COOCTBEHHbIE€ IHCHMEHHbIE M YCTHbIE COOOIIEHMUS,
00001ass 6noIoTHUecKyr0 HHGOPMAIIMIO U3 HECKOJIBKUX HUCTOYHUKOB, TPAMOTHO
MCITI0JIb30BaTh MOHATUIHBIN anmapat OMOJOTUH.

[IpeameTHBIE pe3ysbTaThl OCBOCHUS yueOHOro npeamera «buonorus» 6 11
Kjlacce NOJKHBI OTPAKATh:

c(OPMUPOBAHHOCTH 3HAHUNA O MECTE U POJIU OMOJIOTUU B CUCTEME HAYYHOI'O
3HAHMUS €CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
HAy4YHOM KapTHHbBl MHpAa MU HAYYHOTO MHMPOBO33PEHHUS, O BKJIAJE POCCUMCKUX U
3apyOEKHbIX yUEHBIX-OMOJIOTOB B pa3BUTHE OWUOJOTUH, (PYHKIIMOHAIBHON
IPaMOTHOCTH Y€JIOBEKA ISl pELIEHUS KU3HEHHBIX 3a/1a4;

YMEHHE PACKpbIBaTh COAEpKaHHE OHUOJOIMYECKUX TEPMHHOB M TOHSTHIA:
BU/JI, TOMYJISALMS, TeHO(DOH, IBOIIOLUS, ABMXKYIIUE CUIIBI ((haKTOpPHI) SBOJIOINH,
MPUCIOCOOJIEHHOCTh OPraHu3MOB, BHUJ000pa30BaHUE, SKOJOTUYECKUE (PaKTOPHI,
DKOCUCTEMA, MPOAYLEHTHI, KOHCYMEHTBbI, PEAYLEHTbl, LENU IUTaHU,
AKOJIOTHYECKas TMpamMua, OMoTreoreHos, onocdepa;

yMEHHE H3jJaraTh OHOJOTHYECKHEe TEeOpuH (SBONMIOIMOHHAs Teopus Y.
JlapBuHa, CHHTETHYECKas TEOPHUsl DBOJIOIMM), 3aKOHbl W 3aKOHOMEPHOCTU



(3apoapiieBoro cxoxacrsa K. M. bspa, depenoBaHusl TJIaBHBIX HANpaBJICHUWA WU
nyTteit sBomoruu A. H. CeseprioBa, yuenust o 6uochepe B. 1. Bepuanckoro),
ONPENIENATh T'PAHULIBI UX TPUMEHUMOCTH K KUBBIM CUCTEMaM;

yMEHHUE BJIAJIETh METOJIaMU HAYYHOTO MMO3HAHMS B OMOJIOTUU: HAOJ0/IeHUE U
ONKMCAHHUE YKUBBIX CHUCTEM, MPOLIECCOB W SIBICHUI, OpraHu3aius U MNpOBEICHUE
OMOJIOTMYECKOTO  3KCHEPUMEHTA,  BBIABM)KEHHE  THUIOTE3bl,  BBISBICHHE
3aBUCUMOCTH MEXJy MCCIEIyEMbIMH BEJIIMYMHAMHU, OOBSICHEHHE IMOJIYYEHHBIX
pe3yJIbTaTOB, WCIIOJIb30BAHHBIX HAYUYHBIX MOHSATUH, TEOpPUM W 3aKOHOB, YMEHHUE
JienaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3yJIbTATOB;

YMEHHE BBIICIATh CYLIECTBEHHBIE IPU3HAKU CTPOEHHUS OMOJIOTHYECKUX
OOBEKTOB: BHJOB, MONYJALMA, NPOAYLEHTOB, KOHCYMEHTOB, pPEIyLEHTOB,
OMOreolleHO30B U HKOCUCTEM, OCOOEHHOCTH IIPOLIECCOB: HACIEACTBEHHOM
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUI000pa30BaHUsl, NMPUCIOCOOIEHHOCTH
OpPraHH3MOB, JEHCTBUS SKOJOIMUECKHX (DaKTOPOB Ha OPraHMU3Mbl, IEpeHoca
BEIIECTB M TIOTOKA SHEPIHMM B SKOCHUCTEMAaX, AHTPONOIE€HHBIX HW3MEHEHUH B
HPKOCHUCTEMAX CBOEW MECTHOCTH, KPYTroBOpPOTa BEIIECTB M OHMOr€OXUMHYECKUX
LIMKJIOB B Ouocdepe;

YMEHHE MPUMEHSATh MOJyUYECHHbIE 3HAHUS 1Ji1 OOBSICHEHUS OMOJIOTHYECKUX
IPOLIECCOB U SIBJICHUU, JJIsl MPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOU
XKU3HM C LeJbl0 o0ecreyeHus: 0e30MacHOCTH CBOEro 3[0pOBbs M 340POBBS
OKPYXaIOIKX JIOAEH, COOMI0IEHN HOPM IPAMOTHOTI'O MOBEJICHUS B OKPY KaIOIIeH
OPUPOJIHON cpene, MOHMMaHUE HEOOXOJIMMOCTH HCIOJIb30BaHUS JTOCTHIKEHUMN
COBPEMEHHOW OMOJIOTHH JIJIsl palliOHAILHOTO MPUPOIOIOJIb30BAHNUS;

YMEHHE pelaTh 3JEMEHTapHbIe OMOJIOTUYECKUE 3a/1ay, COCTABISATh CXEMbI
MepeHoca BEIIEeCTB U DHEPTUH B IKOCHUCTEMax (LIeTH MUTaHUs);

YMEHHUE BBINOJIHATh J1TA0OpAaTOpHBIE M MpakTUYecKue padoThl, COOII0IATh
npaBuia npu padbote ¢ yueOHbIM U J1a00paTOPHBIM 000PYA0BAHHUEM;

yMEHUE KPHUTHYECKH OIICHMBATh ¥ HWHTEPHPETUPOBATH HMHQPOPMAIIUIO
OMOJIOTMYECKOTO  COJEPKAHMSI, BKIIOYAIONIYIO TICEBIOHAYYHbIE 3HAHMUS U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBA MAacCOBOM MHGOPMALIMK, HAYYHO-TIOMYJIIPHBIE
MaTepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMHUPOBATH MO OTHOUICHUIO K HUM COOCTBEHHYO MO3UIIHUIO;

yMEHHE CO3[1aBaTh COOCTBEHHbIE INHCbMEHHBIE M YCTHBIE COOOLICHMS,
0000111251 OMOJIOTHYECKYI0 MH(OPMAIIUIO U3 HECKOJIBKUX UCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosaunvecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne ni/mm P Konrpoabnsie IIpakTHyeckue (upp )
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 bronorus xax Hayxa 2 05 https://m.edso0o.ru/7f41c292
2 JKuBbIe cHCTEMBI U UX OpPTaHHU3AUS 1 bubmmorexa [JOK
P t https://m.edso0o.ru/7f41c292
bubnunoreka LIOK
3 X i 8 1 1
MMHUYECKHH COCTaB U CTPOCHHE KIICTKH https://m.edsoo.ru/7f41c292
bubmuoreka [IOK
4 K 6 1
VSHEACHTEILHOCTD [UICTRI https://m.edso0o.ru/7f41c292
5 Pa3smHOXeHUe 1 HHIUBUAYATbHOE Pa3BUTHE 5 1 1 bubnnorexa [JOK
OpraHu3MoOB https://m.edso0.ru/7f41c292
6 HacnencTtBeHHOCTh M K3MEHUYMBOCTh 3 1 15 bubmmoteka IIOK
OpraHu3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubnmnorexa [JOK
OMOTEXHOJIOTUHU https://m.edso0o.ru/7f41c292
8 PesepBHOE Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 4 4



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

KouunvecTBO 4acoB JJIeKTPOHHbIE
HanmMeHoBaHue pa3/ie/ioB U TeM uudpoBbie
Ne i/mn P Konrpoabnsie IIpakTuueckue (pp )
NporpamMMbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
bubnunorexa LIOK
1 1 1
IBOIONKONHA BHOTOTHA o https://m.edsoo.ru/7f41cc74
5 Bo3HHKHOBEHUE U pa3BUTUE KU3HU HA 9 1 05 bubnnorexa [JOK
3emite ' https://m.edsoo.ru/7f41cc74
bubnuoreka [{OK
1 1
3 Opranu3Mbl B OKpY>Karomias cpeaa 5 https://m.edsoo.ru/7f41cc74
bubnunoreka LIOK
4 1
Coo01ecTBa 1 SKOJIOTUUECKUE CUCTEMBI 9 https://m.edsoo.ru/7fA1ec74
bu6mmoteka IIOK
P 2
> CICPBIHOC BpEMA https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 4 2.5



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

ITOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne n/n Tema ypoxa Koutpoasubie IIpakTuyeckue Aara unpposbie
Bcero H3y4eHust o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnunoreka LIOK
1 Bbuosorus B cucteme Hayk 1 ! Heﬂgm https://m.edso0.ru/863e6122
CeHOPA https://m.edsoo0.ru/863e632a
MeTo1bl TO3HAHUS KHBOM
npupojsl. [IpakTrdeckas padora Ne
2 II::d/I;CIiIOJIIB(I))BaHI/Ie paSJII/I‘I:HI)IX 1 0.5 Lnepens | Bubmmorexa HOK
centabps | https://m.edsoo0.ru/863e6122
METOJIOB MPU U3YICHUU
OMOJIOTHYECKUX 00BEKTOBY»
3 buonorndyeckue CUCTEMBI, 1 3uenens  bubmmoreka IJOK
NPOIIECCHI U MX U3yUYCHHE centabps | https://m.eds00.ru/863e6564
4 XUMHYeCKHUH cocTaB KieTku. Boaa 1 3uenens  bubmmoreka IJOK
Y MHHEPAJIbHBIE COJIU centsops  https://m.edsoo.ru/863e674e
1 enens  bubmmoreka [JOK
5 benku. CoctaB u ctpoeHue 6eJIKoB 1 oxs6ps | https://m.eds00.ru/863e6b72
DepMeHThI — OMOJIOTHYECKHE
KaranuzaTtopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 1 menens | bubmmorexa [JOK
KAaTATUTHYECKON aKTUBHOCTH okTss6ps | https://m.edso0.ru/863e6b72
(dbepMeHTOB (Ha MpUMepe aMUIa3bl
WJIM KaTajasbl)»
7 VYraesoanl. JIumumsl 1 3 nepens bu6nunorexa LIOK

OKTSOpst



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.eds00.ru/863e6870

8 Hyxneunossie kucnotsl. AT® 3menenn | bubmorexa LIOK
okTs0psa  https://m.edsoo.ru/863e6d5c
9 Uctopus u meToabl U3y4eHus 1 vegenss  bubmmoreka IJOK
kiaetku. Kierounas reopus HostOpst | https://m.edso0.ru/863e6e88
10 Knerka kak 1ieiaocTHas KuBast 1 nenens
cucrema HOSIOpS
CrpoeHnue 3yKapruoTUYECKOn
kieTku. JlabopaTopHas padora Ne 2
«3y4yenue cTpoeHus KIETOK 3 Henens Bu6mmoreka [JOK
11 pacTeHuM, KUBOTHBIX, IPHOOB U 0.5 HosGps https://m.edso0.ru/863e6ff0
OakTepuil Mo MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOTIpErapaTax U ux
OTIMCAHUE»
12 OOMEeH BEIIECTB UM META00IN3M 3menens | bubmiorexa [IOK
Hosi0ps  https://m.edso0.ru/863e766¢
13 ®oTocuHTE3. XEMOCUHTE3 Lmenens | bubmmoreia LIOK
nexabps  https://m.edsoo0.ru/863e7c98
14 DHepreTudeckuii oOMeH Luenens | bubmorexa LIOK
nexabpss  https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KIeTKU. [{enenue
kieTkn. MuTto3. JlaboparopHas
15 paborta Ne 3 «Ha6m011peHH§ MHTO3a 0.5 3menens | bubmmorexa LIOK
nexabps | https://m.edsoo.ru/863e7dc4
B KJIETKaX KOHUYMKA KOPEIIKa JyKa
Ha TOTOBBIX MUKPOTpEnapaTax»
16 buocunTe3 6enka. Peakmst 3uenens  bubmmoreka [JOK
MaTpPUYHOTO CHHTE3a nexabps | https://m.edsoo.ru/863e796e
17 Tpaucnsius — OuocuHTe3 Oenka 2 wenens | bubdmmoreka [JOK



https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e

auBaps  https://m.edso00.ru/863e796e
Hexnerounsie hopMbl )KU3HU — 2 uemenss | bubmmoreka [IOK
18
BUPYCBI auBaps | https://m.eds00.ru/863e7540
bub6numoreka [IOK
4 genens
19 DopMBI PA3MHOXKEHUS OPraHU3MOB AHBADS https://m.edso0.ru/863e81b6
P https://m.edso0.ru/863e831e
. 4 wenens | bubmmoreka [JOK
20 M
cHo3 STHBaps https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MOJIOBBIX
KJIeTOK. OIJI0IOTBOPEHHE.
21 JlaboparopHas pabota Ne 4 05 2 uenens  bubmmoreka [JOK
«3y4yeHue cTpoeHus MoJoBbIX ' despanst | https://m.edsoo.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOIIpEnapaTax»
99 NunuBuyansHOE pa3BUTHE 2 wemenss | bubmmoreka [JOK
OpraHU3MOB deBpanis | https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o 4nenens  bubnmorexa [JOK
HaCJIEICTBEHHOCTH 1 U3MEHYHNBOCTH tdeBpans | https://m.edsoo0.ru/863e86f2
3aKOHOMEPHOCTH HACJIeIOBaAHUS
24 NpU3HaKoB. MOHOTHOpUIHOE 4uepens  bubmmorexa [JOK
p : pua dempans  https://m.eds00.ru/863e8878
CKpEIINBAHHE
WTHOpHUIHOE CKpElInBaHue. 3aKOH
25 iLCSaBI/II():I/I?/IOTO HaF::HI: OBaHMA 2mepens  bubmmorexa [JOK
a Mapra https://m.edsoo.ru/863e89a4
MPU3HAKOB
CremieHHoe HacjaeI0BaHue
npu3HakoB. JlJabopaTopHas padora
26 NE 5 «M3yuenue 1233 .III:;TaT:B 0.5 2uenens  budmorexa [OK
- M pesy ' MmapTa https://m.edso0.ru/863e8c60

MOHOTHOPUAHOTO U TUTHOPUIHOTO
CKpEIIUBAaHUS Y APO30(IIIBI HA



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
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TFOTOBBIX MUKpOIIpEnapaTax»

97 I'eneruka nona. HacnenoBanue 1 2uenens  bubmmoreka [JOK
MIPU3HAKOB, CLEIJIEHHBIX C IIOJIOM anpes https://m.edso00.ru/863e8c60
N3menunBocTh. Henacneacrpennas
W3MEHYHMBOCTb. JIJabopaTopHas

98 pabota Ne 6. M3yuenue 1 05 2 uemenss | bubmmoreka [IOK
MOAU(PUKAITMOHHONW U3MEHUYUBOCTH, amnpens https://m.edsoo.ru/863e8efe
MOCTPOEHUE BAPUALIMOHHOTO Psiia U
BAPUAILMOHHON KPHUBOI»

HacnencrBeHHass ©3MEHYUBOCTb.

29 Jlaboparopnas pabota Ne 7. 1 05 4uenens  bubmmoreka [JOK
«AHanu3 MyTaluii y 1po30(huisl Ha anpens https://m.edsoo.ru/863e8efe
TOTOBBIX MUKPOTIPETapaTax»

4 wemenss | buommoreka [JOK

30 I'encrika uenosexa 1 anpens https://m.edso0.ru/863e8d78
PesepBHeIit ypok. O600111eHNE 10

31 TeMe «HacieqcTBEHHOCTD U 1 2 nezensa
W3MEHYHBOCTH OPTAHU3MOB) e

32 Ceneknus Kak HayKa U IpoLece 1 2uenens  bubmnorexa [TOK

Mast https://m.edso0.ru/863e9214

33 MeTtoabl 1 JOCTHKEHUS CeJICKIIUU 1 4 wenenss | bubmmoreka [JOK
PacTEHUI U KUBOTHBIX Mast https://m.eds00.ru/863e9214

34 buotexHoiorus kak oTpacib 1 4nenens  bubnmorexa [JOK
MPOU3BOACTBA Masi https://m.eds00.ru/863e9336

OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPOT'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrtpoabusbie IIpakTnueckue
n/n Bceero U3YyYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
5 ¢ BVHCHIS 1 1 nemenss  bubnmoreka [IOK
u3yq

BOJHOLHA M METOJIBI €€ M3y ceHTsa0pss  https://m.edsoo.ru/863ea20e
Wcropus pa3BuTus npeacTaBieHuit 1 1 menens  bubnuorexa [IOK
00 DBOIIOLIMHI ceHtTsOps  https://m.eds00.ru/863e9570
M 1 3uenens  bubmmorexa [IOK

HKPO3BOIIIOLHA ceHTsA0pss  https://m.edsoo.ru/863e9cle
[Tomynsiust Kak d7IeMEeHTapHAs
SIMHHMIIA BUJIA ¥ BOJFOIUH.
HII 5 Hé B aBoTa JI\;O | 1 05 3uenens  bubmmorexa [IOK

Ta Ne :

abopaTopHas p ceHtsa06pss  https://m.eds00.ru/863e99c6
«CpaBHEHUE BHJIOB T10
MOP(}OIOTHIECKOMY KPUTEPHIOH
JIBroKyume cuisl (3JieMEeHTapHbIe 1 1 megenss | bubanorexa [IOK
(haKTOphI) SBOTIOLIUN okTs0ps | https://m.edsoo.ru/863e9da4
EcrecTBeHHbIi 0TOOp 1 €ro Gopmbl 1 Luexens | bubmmoreka [IOK

CTECTBEHHRM OTO0P P okTsGpst | https://m.eds0o.ru/863e9ed0
PesynbTaThl 3BOMIONWY:
MPHUCTIOCOOJICHHOCTh OPTaHU3MOB U
BHU1000pa3zoBanue. JlaboparopHas 3uenens  bubmuoreka [JOK

1 0.5
pabota Ne 2 «Onmcanue okTs0ps | https://m.edsoo.ru/863e9fde
MPHUCIIOCOOICHHOCTH OpraHu3Ma U ¢
OTHOCHUTEIIEHOTO XapaKTepay
Hamnpasnenus u nytn 3nenens  bubmuorexa [JOK
1

MaKpO3BOJFOLHH oKTs0pss | https://m.edsoo.ru/863e9cle



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
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1 Hemensa

9 HeobOpartumocTs 3BOMIONINN
HOSIOPS
10 Wcropus xu3HU Ha 3eMIIe U METOIBI 1 Henenst
€€ n3ydeHus HOSIOPsI
1 ['MnoTte3sl NPOUCXOKACHUS )KU3HU Ha 3menens  bubmuoreka [JOK
3emite HOs0pss  https://m.edsoo.ru/863ea5ab
12 PazButue xu3Hu Ha 3eMIie 1o 3pam U 3nenens  bubmuoreka [JOK
rnepuoaam HOSIOPSI https://m.edsoo.ru/863ea6be
OCHOBHBIE TaITbI BOJTIOIUU
PACTUTEILHOTO B JKHBOTHOTO MUDA.
13 [IpakTuueckast padora Ne 1 05 1 megens | bubnmorexa [JOK
«/3y4yeHne uCKonaeMbIX OCTaTKOB nexabps  https://m.edsoo.ru/863ea8bc
pacTeHUii U )KUBOTHBIX B
KOJUTCKIIHSIX )
14 CoBpeMeHHas cuctema 1 menens  bubnuotexa [JOK
OPraHUYeCKOro Mupa nekabps  https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YeJIOBeKa (aHTPOTIOTEHE?) 3nepens  budmmorexa [JOK
nekabps | https://m.edsoo.ru/863eac2c
16 JBuxyuiie cumbl (haKkTophl) 3uenens  bubmmorexa LIOK
AHTPOIIOTeHE3a nexabpsa | https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJINU IBOJIOLIUU 2 Henenst
YenoBeKa SHBapSI
18 Yenoseueckue pacsl U NPUPOIHBIE 2uenenss  bubmmoreka [JOK
agarnTaluy YeJoBeKa SIHBApS https://m.edsoo0.ru/863eaea?
PesepBHblit ypok. O600111eHNE 110
19 TeMe « BO3HUKHOBEHHE U pa3BUTHE 4 menen
SIHBapSI
JKU3HU Ha 3eMIie)
20 OKOJIorus Kak HayKa 4 Henens



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

STHBaps

Cpenpl 00uTaHus U HKOJIOTHYECKUE 2uenens  bubmmoreka [JOK
21
(bakTopsI despans | https://m.edsoo.ru/863eafec
AbGuotnueckue GpakToOpHbI.
Jlaboparopuas pabota Ne 3.
«Mopdonorudeckre 0COOEHHOCTH
. 2menens  bubmmorexa [IOK
22 pacTeHuil U3 pa3HbIX MECT 0.5
¢despans | https://m.edsoo.ru/863eb10e
obutanusny. JlabopaTtopHas padora Ne
4. «BnusiHue cBeTa Ha POCT U
pa3BUTHE YEPEHKOB KOJIEyCa)
4 wenens  bubamoreka IJOK
23 buotnyeckue GakTopsl
¢ p ¢despans | https://m.edso0.ru/863eb348
DKOJIOTHYECKUE XapaKTCPUCTUKHU
24 nomyssiiun. [Ipaktudeckast pabota No 05 4 wenens
2 «Iloacu€r NIOTHOCTH MOMY IS ' ¢despais
pa3HbIX BUJOB PACTCHHID»
o5 Coo01iecTBa OpraHu3MoB — 2uenens  bubmmoreka [IOK
OHOILIEHO03 mapra https://m.edsoo.ru/863eb46a
26 DKOJOTHYECKHUE CHCTEMBI 2 uenenss  bubmmoreka [IOK
(3KOCHCTEMBI) MapTa https://m.edsoo.ru/863eb46a
OCHOBHBIE TIOKA3aTeNId YKOCUCTEMBI.
27 DKOJIOTHYECKHE TUPAMUIBI 2uenens | brbmiorexa LIOK
N p ) anpens https://m.edsoo.ru/863eb5fa
CsaoticTBa ’kocucteM. Cykieccust
2
28 [TpupoaHbIE S5KOCUCTEMBI HEAC
anpens
4 Henens
29 AHTpPOIIOT€HHBIE YKOCUCTEMBI
anpens
30 Buocdepa — rnobanbHas 4 menens  bubaunoreka [IOK

JKOCUCTEMA 3eEMITHA

anpens

https://m.edso0.ru/863ebb5e



https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e
https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 2nenens  bubmmoreka [JOK
ouocdepsl Mast https://m.edsoo.ru/863ebd16

32 YenoseuecTBo B Onocdepe 3emian 1 2 H;;[:M

33 CocymiecTBoBaHUE TPUPOBI U 1 4 uemenss | bubmuoreka [JOK
YeJI0BeYEeCTBA Mast https://m.edsoo.ru/863ebale
PesepBHeIit ypok. O000IICHHE TEMBI

4 nenens

34 «Coo0b1IecTBa U 3KOJIOTUICCKUE 1 ‘A

CUCTEMBI»
OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME



https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e
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