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INOACHUTEJIBHASA 3AIIMCKA

[Ipu pa3paboTke MpOrpaMMbl MO OHOJIOTHH TEOPETHUYECKYIO OCHOBY IS
OTpeNIeNICHUs] TOJAX0J0B K (OPMHUPOBAHHUIO COJEpkKaHUSI Y4EOHOro TmpeaMeTra
«buosiorus» cocTaBWIM: KOHIENTyalbHble TonoxeHus PIroOC COO o
B3aMMOOOYCIIOBJIEHHOCTH  LEJEH, CoAepXk aHus, pe3ylbTaToB OOy4YeHUs U
TpeOOBaHMI K YPOBHIO IMTOATOTOBKH BBITYCKHUKOB, MOJIOKEHUS 00 OOIIUX TENSIX U
MPUHIIANAX, XapPaKTEPU3YIOIMINX COBPEMEHHOE COCTOSHHE CHUCTEMbI CPEIHETO
obmrero oopazoBanus B Poccuiickoit denepaliun, a TakKe MOJ0KESHUS O crieluduKe
Owosioruu, €€ 3HAYCHWU B TIO3HAHUU SKUBOM TIPUPOJLI MU OOECIECUECHUU
CYILIECTBOBAaHMS 4ejoBeYecKoro oodimiecTBa. COTylacHO Ha3BaHHBIM MOJIOXKCHUSIM,
oTnpeiesIeHbl OCHOBHBIE (DYHKITUU MTPOTPAMMBbI [0 OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma no 6uonoruu Aa€T MpeACTaBICHHUE O MeNIX, 00 00IIeil cTpaTeruu
oOy4eHMsI, BOCTUTAHUS U Pa3BUTHUS 00YUAIOIIUXCS CPEACTBAMHU y4eOHOTO MpeMeTa
«buonorus», onpeaenseT 00s13aTeIbHOE MPEIMETHOE COJIEPHKAHUE, €TO CTPYKTYPY,
pacripefieJieHue Mo pasjeliaM U TeMaM, PEKOMEHIYEMYIO IOCIe0BaTeIbHOCTh
U3Y4YCHUS YICOHOTO MaTeprasia ¢ y9éTOM MEKIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBs3E€H, JIOTUKM 0O0pa30BaTENbHOIO TIpoliecca, BO3PACTHBIX OCOOCHHOCTEN
oOydJarommxcs.

B nporpamme 1o 6u00THN TaKKe YIUTHIBAIOTCS TPEOOBAHUS K INTAHUPYEMBIM
JUYHOCTHBIM, METANpPEAMETHBIM W TIPEIMETHBIM pe3yjbTaTaM OOydYeHHS B
(GhopMHUPOBAHUH OCHOBHBIX BHUI0B YUCOHO-TI03HABATEILHOM AEATEIbHOCTH/YU4eOHbIX
JNEeUCTBUH  OOydJaroIIUMXCS 10  OCBOSHHUIO  COACPKAaHUS  OHOJIOTHYECKOTO
oOpa3oBaHUs.

B nporpamme no 6uonioruu (10—-11 kmaccel, 0a30BbId YpOBEHb) peaan30BaH
INPUHIMI TMPEEMCTBEHHOCTH B HM3yYE€HHUHM OHoOJoruu, Onarojgapsi 4yeMy B HeEW
MIPOCMATPUBAETCS HAMpPaBICHHOCTh HAa pa3BUTHE 3HAHWM, CBA3AHHBIX C
dbopmupoBaHUEM €CTECTBEHHO-HAYYHOTO MHPOBO33PEHUS, IIEHHOCTHBIX
OpUEHTAIUH JIMYHOCTH, IKOJOTHUYECKOTO MBIIIUICHUS, IPEACTAaBICHUNA O 3JJ0POBOM
oOpaze KU3HU U OEpeKHBIM OTHOIIECHHEM K OKpPYXKaoIIeh MPUPOJHON cpeje.
[TosTOMy Hapsny ¢ M3y4YeHHEM OOIIEOMOJIOTHYECKUX TEOPHM, a TaKkKe 3HaAHUHU O
CTPOEHUH JKUBBIX CUCTEM PA3HOTO PaHTa U CYINTHOCTH OCHOBHBIX MPOTEKAIOIINX B
HUX TPOIIECCOB B MpOorpamMme 1Mo OMOJOTHH YIEICHO BHUMAHHUE WCIIOJIH30BAHUIO
MOJIYYCHHBIX 3HAHUH B IMOBCEIHEBHOM JKU3HU JJIS PEUICHUS MPUKIIAIHBIX 33]1a4, B
TOM YHCIIC: TPOPUIAKTUKKA HACJIEACTBEHHBIX 3a00JieBaHUN YeIOBEKa, MEIUKO-
TE€HETUYECKOTO KOHCYJbTHPOBAHUS, 000CHOBaHUS IKOJIOTHYECKU
11€7I€CO00Pa3HOTO MOBEICHUS B OKPYXKAIOIIEH IPUPOTHON CpeJie, aHAIIN3a BIUSHUS
XO3MCTBEHHOW JIEATEILHOCTH YEJIOBEKAa Ha COCTOSHUE TMPUPOJHBIX W
HMCKYCCTBEHHBIX IKOCHCTEM. Y CHJICHHE BHUMAHUS K MPUKJIAAHOW HANPaBICHHOCTU
ydeOHoro npeaMera «buosiorus» MpoauKTOBaHO HEOOXOIUMOCTBIO 00€CTICUCHUSI



YCIIOBUH JIJIsl pEIICHUs OJTHOM M3 aKTyaJIbHBIX 3aj]a4 IIKOJBHOTO OMOJIOTHYECKOTO
oOpa3oBaHMsI, KOTopas Tmpeamnojaraetr (OpMHUpPOBaHHE y  OOyYaromIuXxcs
CIIOCOOHOCTH aIalTUPOBATHCA K HW3MEHEHUSM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOI'0 MHUPA.

buonorus Ha ypoBHE cpemHero oOmero oOpa3oBaHUs 3aHUMAET BaXKHOE
mecto. OHa obecmeunBaeT GOpMHpPOBAHWE Yy OOYYAIOMIUXCS TMPEACTABICHHUN O
HAYyYHOW KapTHHE MHpa, paclIupsieT U 00O0OIIaeT 3HaHUS O KHBOW Ipupoje, e€
OTJINYMTEINIbHBIX MPHU3HAKAX — YPOBHEBOW OPraHU3allMM WU HBOJIOLHH, CO3AET
yCIOBUSI  JJIA: TO3HAaHUS  3aKOHOB  JKMBOM  mpuponbl, (HOpMHpPOBaHUSA
(GYHKIIMOHATBFHOW TPAaMOTHOCTH, HABBIKOB 370POBOr0 W 0Oe3omacHoro obpasa
YKU3HH, SKOJIOTUYECKOTO MBILUIEHHS], IEHHOCTHOTO OTHOIIECHHS K KUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUS UMEET TaKXKe JJIsl PELEHUS] BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  3a7a4  CpelHero  obmero o0pa3oBaHMs, COLUAIM3AIUU
oOyuaronuxcs. M3yyenue Guosiornu oOecrneuynBaeT yciaoBus Al (POPMHUPOBAHUS
WHTEJUIEKTYaJIbHbIX, KOMMYHHMKAallMOHHBIX M  MWH(OPMALMOHHBIX HABBIKOB,
ACTETUYECKON KYJIbTYphl, CIOCOOCTBYET MHTETPALMU OMOJOTMYECKHX 3HAHUH C
IPEJCTaBICHUSIMHU U3 APYTUX YUEOHBIX PEAMETOB, B YACTHOCTH, (PU3UKU, XUMUU U
reorpaduu. Ha3BaHHBbIE MMOJIOKEHUSA O IMPEIHA3HAUYEHUU Y4eOHOro mpeamera
«buosorusi» COCTaBUIM OCHOBY JJId OIpENesieHUus IMOAXOAOB K OTOOpYy U
CTPYKTYPUPOBAHHMIO €ro COJEp)KaHUs, TMPEJACTABICHHOr0 B MpOTrpaMMe IO
ouosoruu.

Otb6op coxepkanus yueOHOro mpeamera «buonorus» Ha 06a30BOM ypOBHE
OCYHIECTBJIEH C MO3ULMKA KYyJIbTYpOCOOOpPAa3HOrO0 MOJXO0/d, B COOTBETCTBUM C
KOTOPbIM OOy4arolrecs: JOJDKHBI OCBOMTH 3HAHUS W YMEHMs, 3HAUMMblE MJIs
dbopmupoBaHusi O00IICH KyJIbTYphl, OMNpEACISAIONINE aJeKBAaTHOE TOBEJACHUE
YeJIOBeKa B OKPYJKAOIIEH MPUPOJHOU cpejie, BOCTpEOOBAaHHBIC B TOBCEIHEBHOM
KHU3HU U MPAKTHUECKOM AesTenbHOCTH. Ocoboe MecTo B 3TOH cucTeMe 3HaHW
3aHUMAIOT JIEMEHTHI COJIEPKaHUs, KOTOPbIE CIIy>KaT OCHOBOMW /171 (pOPMUPOBAHUS
IPEJICTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAYYHOM KapTUHE MHpa U
LHEHHOCTHBIX  OpPUEHTAIMSAX  JUYHOCTH, CHOCOOCTBYIOUIMX  T'yMaHHU3alMH
OMOJIOrMYecKOro 00pa3oBaHMUsL.

CTpykTypupoBaHHe COAEpKaHUS yuyeOHOro Marepuajla B Mporpamme IO
OMOJIOTUM OCYIIECTBJIEHO C YYETOM NPUOPUTETHOTO 3HAYEHUS 3HAHUU 00
OTJIMYUTENBbHBIX OCOOCHHOCTAX >KMBOU MPUPOBI, O €€ YPOBHEBOM OpraHU3alud U
3BOJIIOLIMU. B COOTBETCTBHUM C 3TUM B CTPYKType yueOHoro npeameta «buomorus»
BBIJICJIEHBI CIIEAYIOLIUE COJEpKATENbHbIE JIMHUN: «bruonorus kak Hayka. Metoasl
HAy4yHOro To3HaHUs», «Kierka kak Ouonormyeckas cuctemay, «OpraHu3M Kak



Oouonoruyeckas cucreMa», «CucreMa M MHOrooOpasue OpraHuyecKoro Mupay,
«IBOJIIOIMS KUBOU MPUPOABD?, « IKOCUCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH.

[lens u3ydyenus: ydueOHoro mnpeamera «buonorus» Ha 0a30BOM YpOBHE —
OBJIaJIcHUE  OOYy4YaloIIMMHUCA  3HAHUSIMH O  CTPYKTYpHO-(PYHKIIMOHATIHHOU
OpraHMW3allii JKMBBIX CHCTEM pAa3HOTO paHra M TMPUHOOPETCHHE YMEHHUI
WCIIOJIB30BaTh ATH 3HAHWS I TPAMOTHBIX JEUCTBHI B OTHOIICHWH OOBEKTOB
YKUBOM TIPUPOJBI U PEIICHUS PA3TINYHBIX KU3HEHHBIX MPOOJIEM.

JocTikenue nenu uzydeHus ydeOHoro mnpenmera «buosorusi» Ha 0a30BoM
YpOBHE 00€CTeunBaETCs PEIICHUEM CIEAYIOIINX 3a]1ay:

OCBOCHHE OOYYaIOIUMHUCS CHUCTEMBI 3HAHUW O OHWOJOTUYECKHUX TEOPHUSX,
YUYCHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUIIOTE3aX, MpaBuiax, CIyKalluX OCHOBOM
JUIsi (POPMUPOBAHUSL TPEACTABICHUM O €CTECTBEHHO-HAYYHON KapTHHE MHpa, O
METO/IaX HAYYHOT'O MO3HAHMS, CTPOEHUH, MHOTOOOpa3uu U OCOOCHHOCTSAX KUBBIX
CUCTEM Pa3HOr0 YpOBHSI OpraHU3allvU, BBIJAIOIINXCS OTKPBITUAX U COBPEMEHHBIX
HCCJICIOBAHUSIX B OMOJIOTHH,

dbopmMupoBaHUEe Yy OOYYaIOIIMXCS TO3HABATEIbHBIX, HHTEIUICKTyaJIbHBIX H
TBOPYECKUX CIOCOOHOCTEW B TMPOIECCE aHajdu3a JaHHBIX O NMYTSIX pPa3BUTUSA B
OMOJIOTUM HAYYHBIX B3IJISIIOB, WJEH W TOJIXOJIOB K M3YyYEHHUIO JKUBBIX CUCTEM
Pa3HOTO YPOBHSI OpraHu3alluy;

CTaHOBJICHHE Yy oOydarouuxcsi oOmeil KyJabTypbl, (YHKIIMOHAJIBHON
IPAaMOTHOCTH, PA3BUTHE YMEHUM OOBSICHATH U OLEHUBATH SIBIICHUS OKPYKAIOIIETO
MHpa KUBOM IPUPO/IbI HA OCHOBAHUY 3HAHU U OMBITA, IOJIYYEHHBIX MPU U3YUYEHUU
OMOJIOTHH;

dbopmupoBaHue y OOydYarOUIUMXCS YMEHUW WUIIOCTPUPOBATh 3HAYCHUE
OMOJIOTMYECKUX 3HAHUW B MPAKTUYECKOW NESITEIBbHOCTH YEJIOBEKa, Pa3BUTUHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJIOTUHN M arpoOMOTEXHOJIOTU;

BOCMUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTH TIO3HAHUS YEJIOBEKOM >KHUBOU
MPUPOJIbI, HEOOXOUMOCTU OEPEKHOTO OTHOIICHUS K HEM, COOIOACHUS STUUECKUX
HOPM TIPU MPOBEJACHUU OMOJIOTHYECKUX UCCIICIOBAHUIA;

OCO3HAHUE IIEHHOCTH OWOJOTUYECKUX 3HAHUW JJIs TIOBBIIIECHUS YPOBHSI
HKOJIOTUYECKOM KYJIBTYPHI, 111 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

pUMEHEHUE MPUOOPETEHHBIX 3HAHUN U YMEHUN B TIOBCEAHEBHOM XKU3HU TS
OIICHKH TIOCJICICTBUIM CBOEH JEATEIbHOCTU M0 OTHOIIEHUIO K OKPYKarolen cpene,
COOCTBEHHOMY 3/I0POBbIO, OOOCHOBaHHWE M COONIOZEHUE Mep NPOPHUIAKTUKA
3a00JIeBaHU.

B cucreme cpemnero oOmiero obOpaszoBaHusi «buonorus», m3ydaemas Ha
0a30BOM YpOBHE, SIBIISIETCS OOS3aTEIBHBIM yUE€OHBIM TPEIMETOM, BXOISAIIUM B
COCTaB MpeaMeTHOI o0nacTu « EcTecTBeHHO-HAyUYHbIE TPEIMETHI.



Jlst m3ydenust Onosioruu Ha 6a30BOM YPOBHE CpeIHEro 00Iero oopa3oBaHus
otBoauTcs 68 yacoB: B 10 knacce — 34 gaca (1 gac B Hezenro), B 11 kinacce — 34 gaca
(1 yac B HezeMO).



COJEPXAHUE OBYYEHMUAA
10 KIIACC

Tema 1. buoJsiorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OHOJIOTHH ¢ OOIECTBEHHBIMU, TEXHUYECKUMH U
JIPYTMMH €CTECTBEHHBIMH HayKamH, Quiocoduen, STUKOM, 3CTETUKON U MPaBOM.
Pounb 6uonoruu B popMUpOBaHUN COBPEMEHHON HAyYHOU KapTUHBI Mupa. Cuctema
OMOJIOTUYECKUX HaYK.

MeTobl TO3HAHUS KUBOM MPUPOBI (HAOIIOEHUE, IKCIIEPUMEHT, ONMCaHNE,
U3MEpEHUe, KiacCU(pUKaLMs, MOJACIMPOBAHUE, CTaTUCTUYECKas o0paboTka
JTAHHBIX).

JlemoHCTpauuu:

IToptpetsi: Y. {apsun, I'. Mennens, H. K. Konbios, /. Yorcon u ®@. Kpuk.

Tabnuibl U cxeMbl: «MeTo bl TO3HAHUS )KUBOU MPUPOJIBI.

JlaGopaTopHble U NpaKkTHYecKue padoThbI:

[Ipaktuueckass padora Ne 1. «Vcmonb3oBaHWE pPAa3IMYHBIX METOJOB TMpU
U3YYCHUU OMOJOTUYECKUX OOBEKTOBY.

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALMSL.

Kusble cucTembl (OMOCUCTEMBI) KaK MpeAMET u3ydeHus: Ouonoruu. Orinuue
JKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CpoiicTBa OMOCHCTEM U MX pa3HOOOpa3ue. YPOBHU OpPTaHU3alUUd OUOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIA, TKAHEBbIM, OPraHU3MEHHBIW, IMOIMYJSLUOHHO-
BUJIOBOM, SKOCUCTEMHBIHN (OMOTe0eHOTUYECKU ), OMoCEepHBIA.

JlemoHCTpaumu:

Tabnuibl 1 cxembl: «OCHOBHBIE TPU3HAKH KU3HNY, « Y POBHH OpPTaHU3AIUU
YKUBOU MIPUPOIBI».

O6opynoBanue: Mojesb MoJiekyibl JIHK.

Tema 3. XumMu4ecKkuii cOCTaB M CTPOEHHE KIETKH.

XUMHUYECKAN COCTaB KIIETKU. XHWMHUUYECKHE DJIIEMEHTHI: MaKPOIJIEMEHTHI,
MHKPO3JIEMEHTHI. Bosia 1 MUHEpalibHbIE BEILIECTBA.

OyHKIMK BOABI M MHUHEpalbHBIX BemlecTB B Kietke. lloanepxkanue
OCMOTHUYECKOro OanaHca.

benku. CoctaB u cTpoeHue OEIKOB. AMHMHOKHCIOTHI — MOHOMEPHI OEJIKOB.
He3ameHnumblie 1 3aMEHUMBIE AMHUHOKHUCIIOTHl. AMUHOKHCIIOTHBIA COCTaB. Y pOBHU
CTPYKTYpbl O€IKOBOW MoOJeKynbl (TepBUYHAs, BTOpWUYHAS, TpPETUYHAS U
YETBEPTUYHAS CTPYKTypa). XHUMHUYECKHE CBOMCTBa OenkoB. buomornueckue
byHKIIUN OETIKOB.



depmenThI — Ononornyeckre katanuzaropbl. CTpoeHne pepMeHTa: aKTUBHBIM
HeHTp, cyoOctpatHas crnenuduuHoctb. Kodepmentsl. Burtamunsl. Orianuuns
(epMEHTOB OT HEOPIaHUYECKUX KAaTAJIN3aTOPOB.

VYrneBoabl: MOHOCAaxXapu bl (TI1H0K03a, pu003a U 1€30KCUpr003a), TUcaxapuabl
(caxapoza, JlakTO3a) M TOJdMcaxapuabl (Kpaxmal, TIJIMKOT€H, LEJUII0JI03a).
buonornueckue GyHKIIUU YTIIEBOOB.

Jlumunel:  Tpurauuepuabl, Qochomunuasl, crepouasl. [ UAPOPHIBHO-
rusipopobHble  cBoMcTBA. buonornueckne @yHkumu gunuaos. CpaBHEHHE
yIJ€BOJIOB, OEIKOB U JTUIHUI0B KAK HICTOYHUKOB SHEPTUU.

Hyxnennoseie xkucnmorel: JHK w PHK. Hykmeornaer — MoHOMEpSI
HYKJIeMHOBBIX KUCIOT. Ctpoenune u ¢pynkuun JAHK. Ctpoenne nu ¢pynkuun PHK.
Buasl PHK. AT®: ctpoenue u GpyHKIIHH.

[{uTosnorus — Hayka o kietke. KiierouHnas Teopust — npumep B3anMOIEHCTBUS
uzel u (akToB B HAYYHOM MO3HAHUU. MeTO/1bl U3yUEHUS KIETKH.

Kierka kak nienoctHas xxuBas cuctema. OO1ue Npu3Haky KJIETOK: 3aMKHYTas
HapykHas meMmOpana, moinekynsl JIHK kak renermyeckuid ammapar, cuctema
CUHTEe3a Oenka.

Tunsl KIETOK: »JyKapuoTHuyeckas U mpokapuoTuyeckasd. OcoOEHHOCTH
CTpPOEHMsI MpoKapuoTHueckod kinetku. Kmerounas crenka Oakrepuil. CtpoeHue
AYKAPUOTUYECKON KJIETKU. (OCHOBHBIC OTJIMYMSA PACTUTEIBHOM, >KUBOTHOU H
IrpUOHOM KJIETKHU.

IIoBEpXHOCTHBIE CTPYKTYpPBI KJIETOK — KJIIETOYHAs CTEHKA, INIMKOKAJIUKC, UX
dbynkuuu. [Tnazmatuueckas memOpaHa, e€ cBoiicTBa u ¢pynkumu. [{uronnazma u eé
opranouipl. OnHoMmemOpanHbie opraHouabl kietku: OIIC, anmapar [Nosbmxu,
T30CcOMBIL.  [10yaBTOHOMHBIE OpPraHOWIBl KIETKA: MUTOXOHIPHUH, IUIACTHJIBI.
[Ipoucxoxnenne MUTOXOHIApUM u mnactud. Buasl mmactua. HememOpaHHbIe
OpPraHoOU/bl KJIETKU: PHUOOCOMBI, KIJIETOYHBIM LIEHTP, LEHTPUONIH, PECHUYKH,
KryTUKU. QyHKIUKA OPraHOUI0B KJIIETKU. BrirroueHus.

Anpo — perynaropHsiid neHTp KieTku. CTpoeHue sijpa: siaepHas 000JouKa,
KapHoIUIa3Ma, XpOMATHH, SAPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEILIECTB B KIETKE.

JdemoHcTpanmu:

[Toptpetsi: A. JleBenryk, P. I'yk, T. llIBanu, M. lnelinen, P. Bupxos, JIx.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panxinn, K. M. bap.

Hwnarpammsbl:  «PacnpeneneHne XMMUYECKMX 3JEMEHTOB B HEXUBOU
npupone», «PacnpeneneHne XuMHIECKUX 3JIEMEHTOB B )KUBOU IPUPOLEY.

Tabmuupl u cxemsl: «llepuognueckas Tabnuila XUMHUYECKHX SJIEMEHTOBY,
«CTpoeHne MOJIEeKyYJbl BOAb, «bruocunres 6enkay, « CTpoeHHe MOJIEKYJIbl OelKay,
«Ctpoenue ¢pepmentarn, «Hyknennosrsie kucnotel. JJHK», «Ctpoenue momnexybi



AT®», «CtpoeHne 3yKapuOTHYECKON KIETKM», «CTpOEHUE HKUBOTHOW KIIETKW»,
«CTpoeHHEe pACTUTENBHON KIETKW», «CTpOeHHE MNPOKAPUOTUYECKON KIIETKH,
«CTpoeHue sqpa KIEeTKn», «YIeBOAbD, «JIumuabn.

ObopynoBaHue: CBETOBOM MHKPOCKON, OOOpyAOBaHME HJisl TPOBEICHUS
HAOIO/ICHUH, W3MEpEeHUil, HSKCIEPUMEHTOB, MHUKpPOIpenapaThl PACTUTEIbHBIX,
YKUBOTHBIX U OaKTEpUATIbHBIX KIIETOK.

JlabopaTtopHblie U MpaKkTHYecKHe padoThI:

JlabopatopHas pabora Ne 1. «M3yueHue KaTaJUTUYECKOW aKTUBHOCTU
dbepMeHTOB (Ha MPUMEPE aMIIIa3bl UK KaTajasbl)y.

JlaGopatopnas pabotra Ne 2. «M3yueHue CTpoeHHUs KJIETOK pPaCTEHUH,
KUBOTHBIX U OakTepuil MOJ MHUKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax M Hx
OIIMCAHUE.

Tema 4. 7KusHeaesITeJIbHOCTh KJIETKH.

OOMeH BelIecTB, WU METa00IM3M. ACCUMUIIALMS (TUTAaCTUYECKUIT OOMEH) U
TUCCUMWIAIUSA (PHEPTeTUUECKUd OOMEH) — JBE CTOPOHBI E€IUWHOIO Ipoilecca
MeTrabonu3ma. Poib 3aKOHOB COXpaHEHHs BEIIECTB U SHEPrUM B IMOHUMAHUU
MeTaboIr3Ma.

Tunsl oOMeHa BelecTB: aBTOTPO(dHBIHN U rerepoTpodHsbIil. Posb pepmeHTOB B
oOMeHE BEIIECTB U MPEBPAIICHNN YHEPTUH B KIIETKE.

®ortocunTe3. CeroBas U TemHOBass (¢a3bl (orocuHTe3a. Peaknuun
dbotocunTeza. DPphekTuBHOCTL (hoTOCHHTE3a. 3HAaUeHUE (POTOCHUHTE3a ISl KU3HU
Ha 3emiie. BausiHue ycnoBuid cpeabl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIILIEHUS! €r0
MPOAYKTUBHOCTH Y KYJBTYPHBIX PACTEHUM.

XeMOCHHTE3. XEMOCUHTE3UpYIOIe OakTepuu. 3HaUeHUE XEMOCHHTe3a s
JKU3HU Ha 3eMJIE.

DHepreTuueckuii oOMEH B KJETKe. PaciierneHue BenecTB, BBIICICHHE U
aKKyMyJIMPOBAaHUE SHEPTUHU B KJIETKE. DTalbl 3HEpreTndeckoro ooMeHa. I'mukonus.
bpoxxenne u ero Buibl. KUCIOpPOIHOE OKHUCIIEHHE, WIM KJIETOYHOE JbIXaHUE.
OxucnurensHoe GocopunrpoBanne. IPGHEKTUBHOCTh FHEPTETUUECKOTO OOMEHA.

Peakiuu marpuuHoro cuHre3a. ['eHermueckas wuHpopmamus u JHK.
Peanuzanus renetudeckoil uHpopManuu B KIETKe. ['@HETUYECKHH KOJ W €ro
cBoiicTBa. Tpanckpumnuus — marpuunbiii cuaTe3 PHK. Tpancmsauus — OuocunTes
Oenka. Otanbl TpaHcuauuu. KomupoBanue ammuokuciaor. Pons pubocom B
OonocuHTe3e Oenka.

Hexkiierounsie ¢popmbl xu3HU — BUpychl. Uctopust oTkpeiTus Bupycos (/1. U.
NBanoBckuit). OCOOCHHOCTH CTPOCHHS M JKU3HEHHOTO IIMKJIa BHUPYCOB.
baktepuodaru. bonesnu pacTteHuid, JKUBOTHBIX M YEJIOBEKa, BBI3HIBACMBIC
Bupycamu. Bupyc nmmyHoxaedunura yenoreka (BHUY) — Bo3Oyaurens CITNa.



OOpatHast ~ TpaHCKpUNIWs,  peBepraza u  uHTerpasa. lIpodunakruka
pacnpocTpaHeHHUs] BUPYCHBIX 3a00JICBaHUMA.

JleMoHCTpauuu:

[Toptpetsr: H. K. Konbuos, /1. M. UBanosckuit, K. A. Tumupsses.

Tabmuubl U cxembl: «Tunbel nutanusy, «Meradoauzm», «MUTOXOHIPUS,
«JHepreTuyeckuii oomen», «Xioportacty, «®Potocunrtedy, «Crtpoenne JIHKY,
«Ctpoenre u PyHKITMOHHpPOBaHUE TeHa», «CuHTE3 Oenkay, «[ eHeTHIecKuit Komy,
«Bupyce», «bakrepuodarn», «Ctpoenue u xu3HeHHbIH 1K BUpyca CIIN/]a,
oaktepuodaray, «Permmukarus JJTHK».

Ob6opynoBanue: monaenu-anuinkanun «Yasoenue IHK u Tpanckpumnmsy,
«buocunres 6enkay, «CTpoeHue KIeTKu», Mojesb cTpykTypsl JTHK.

Tema 5. Pa3MHOKeHre M HHAMBUAYAJIbLHOE Pa3BUTHE OPraHM3MOB.

KrnerouHblii 1MWK, WU KU3HEHHBIM Luki kieTku. WHTepdaza u MuUTO3.
[Ipoueccel, mpotekaromue B uHTepdaze. Perumkanus — peakuuss MaTpUYHOTO
cunteza JIHK. Crpoenne xpoMocoMm. XpOMOCOMHBI Ha0Op — KapUOTHII.
JunnmouaHeli W TalIOMAHBIE ~ XpOMOCOMHBIE ~ HAOOpBl.  XpOMATHUJIBI.
[{uTonoruuyeckue OCHOBBI Pa3MHOKEHUSI W  HWHJIUBUAYAIBHOTO  Pa3BUTHUA
OpPraHU3MOB.

Henenne knetkn — muto3. Ctaguu murosa. [Ipoueccel, mpoucxoasimue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOTOrMYeCKuid CMBICT MUTO3A.

[Iporpammupyemasi THOENb KJIETKH — arlionTo3.

@dopMbI pa3MHOKEHHsI OPTraHU3MOB: O€cIioyioe U mosioBoe. Bumbl 6ecnonoro
Pa3MHOKEHUSA: JICJICHUE HAJABOE, IOYKOBAHWUE OJHO- W MHOTOKJIETOYHBIX,
CIIOpooOpa30oBaHKe, BETETATUBHOE pa3MHOXKeHHE. VICKycCTBEeHHOE KIIOHMPOBAHUE
OPraHu3MOB, €0 3HAYEHUE [JI CEJIEKIIUU.

[TonoBoe pa3MHOKEHHE, €T0 OTIANYUS OT OECTOIOrO.

Meito3. Cranuu meio3a. [Ipomecchl, nNpoucxoasdiine Ha CTaguaX MeEno3a.
IToBenenne xpomocoM B Menose. KpoccuHrosep. bHOJIOrMYECKUN CMBICT H
3HAYEHHUE MEHo3a.

['amerorenes — mporecc oOpa3oBaHUS TIOJOBBIX KIETOK Yy JKUBOTHBIX.
[TonoBbie Kene3bl: CeMEHHUKH U SUYHUKA. OOpa3oBaHME M PA3BUTHE TOJIOBBIX
KJIIETOK — TameT (CIepMaro30M], SIMIEKIEeTKAa) — CIIepMaTOreHe3 U OBOTEHES.
OcoOEHHOCTH CTPOCHHS SMIIEKICTOK W CcrepMaro3ouaoB. OIuio0TBOpEHUE.
[TapreHorenes.

WunuBuayanbHoe  pa3BuTHE  (OHTOreHe3). OMOpUOHAIBHOE  Pa3BUTHE
(amOpuorenes). Drtanbl SMOPUOHATLHOTO Pa3BUTHS Y TO3BOHOYHBIX KUBOTHBIX:
npoOieHue, racTpyssiusi, opranorede3. IlocTaomMOproHampHOE pa3BUTHE. THUIIBI
NOCTAIMOPHOHAIBHOTO Pa3BUTHUS: TMpAMOE, HempsiMoe (JIMYMHOYHOE). BrusiHue



CpeIbl Ha Pa3BUTHE OPraHU3MOB, (haKTOpPbI, CIOCOOHBIE BBI3BHIBATH BPOXKJIEHHBIC
YPOICTBA.

Poct u pa3Butue pacreHuii. OHTOr€HE3 IBETKOBOTO PACTEHHUS: CTPOCHHUE
CEMEHH, CTA/INH PA3BUTHSI.

JleMoHcTpanUm:

Tabmunpr 1 cxembl: «@DOpMBI pa3MHOXKEHHUSI OpPraHU3MOBY, «JIBoiHOE
OIUIOJOTBOPEHUE Yy [BETKOBBIX pacTeHun», «BereratuBHOe pasMHOXKEHUE
pacteHui», «Jlenenne xkieTku Oaktepuily, «CTpoeHUE TMOJIOBBIX KJIIETOKY,
«Ctpoenue xpomocombly, «Kierounbsiii nukmy», «Pemmukamus JTHK», «Muto3y,
«Menosy», «Ilpsmoe u HenpsaMoe pazButue», «['amerorenes y MIEKONMUTAIOMNX U
yenoBeKay, « OCHOBHBIE CTaJIMM OHTOTEHE3a.

O6opynoBanue: MHUKPOCKOII, MHUKpPOIIpenaparsl «CriepmMaTo3011b1
MJIEKOIIMTAIOIIEr0», «SNIEKIeTKa MIIEKOIMUTAOIIEro», «KapruokuHe3 B KiEeTKax
KOpEIIKa JIyKa», MarHuTHas MOJEJb-alIUIMKalus «/leneHne KIeTKW», MOJEIb
JIHK, Mmonenb MmeTadazHOi XpOMOCOMBI.

JlaGopaTopHblie U NpaKkTHYecKue padoThbl:

JlaboparopHass pabora Ne 3. «HaOmromeHue MHUTO3a B KJIETKaX KOHYMKA
KOPEIIKA JIyKa Ha TOTOBBIX MUKpOIIpenaparax».

JlaGoparopuas pabota Ne 4. «M3ydeHue CTpPOEHHS TOJIOBBIX KIJIETOK Ha
TOTOBBIX MUKPOIIPENIAPATAX ).

Tema 6. HacsiencTBeHHOCTH M K3MEHYHUBOCTH OPraHU3MOB.

[Ipenmer u 3amaun reHetuku. Mcropus pa3Butus reHeTUkd. Poaps nuronorun
¥ 3MOpUOJIOTUM B CTAaHOBJIEHMHM T€HETUKH. BKiaa poccHilCKUX M 3apyOexHBIX
YU4E€HBIX B pa3BUTUE TEHETHKU. MeToapl TeHEeTUKH (TMOpUI0JIOTHYECKUA,
LIUTOT€HETUYECKUM, MOJEKYJISIpHO-TeHEeTHUeCKui). (OCHOBHBIE TI€HETUYECKUE
NOHATHSA. | eHeTHYecKasi CHUMBOJIMKA, UCIIOJIb3YEMAsl B CXEMax CKPELIMBAaHUM.

3aKOHOMEPHOCTH HACJEAOBAHMS MPU3HAKOB, YCTaHOBIIEHHbIE I'. Mennenem.
MonorubpuiHoe CKpeluMBaHue. 3aKOH €IWHO00pa3us THOPUIIOB TMEPBOTO
nokojeHud. [IpaBuino 1oMMHUPOBaHUA. 3aKOH pacIIeIUVIEHUs TPU3HAKOB. ['nmnoresa
YUCTOTHI raMmeT. [1oJIHOE ¥ HenmoIHOE JOMUHUPOBAHHUE.

JurubpuaHoe ckpeluBaHue. 3aKOH HE3aBUCUMOT0 HAacJIeI0BaHUs TPU3HAKOB.
[{uToreHeTuecKkne OCHOBBI JUTHOPUAHOTO CKpEIIMBaHUA. AHAIU3UPYIOIIEe
ckpemyrBanue. Mcnonp30BaHne aHATU3UPYIOLIETO CKPEIIUBAHUS IS ONPEAECIEHUS
I€HOTHUIIa OCOOHU.

CuerienHoe HacneaoBaHue npusHakoB. Pabora T. Moprana mo crierieHHOMY
HACJICIOBaHUIO T€HOB. HapyleHne CleruieHus TEHOB B PE3yJIbTaTe KPOCCUHIOBEpPA.

XPpOMOCOMHAasl TEOPHS HACIIEICTBEHHOCTH. | €HeThUeCKUe KapThl.



['enetuka mosia. XpoMOCOMHOE OIpEAEIeHUE Mojia. AyTOCOMbI U TOJIOBBIE
XpoMocoMbl. ['omoramernsle M rereporaMeTHble OpraHu3Mbl. HaciemoBanue
MIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.

N3meHunBOCTh. BUJIbI N3MEHYMBOCTH: HEHACIIEACTBEHHAS U HACIIECTBCHHASI.
Ponp cpenbl B HEHACHIENCTBEHHOM  WM3MEHYMBOCTH.  XapaKTEpHUCTHKA
MOAU(PUKAIMMOHHON N3MEHYMBOCTH. BapuarimoHHbIN psi ¥ BapUallMOHHAS KPUBas.
Hopma peakuum npusHaka. Koln4uecTBEHHBIE M KAUYECTBEHHBIE NMPU3HAKU U UX
HOpMa peakiuu. CBOMCTBAa MOAUPUKAIIMOHHON N3MEHYUBOCTH.

HacnenctBenHasi, Wiy TEHOTUIIMYECKAs, HU3MEHUYMBOCTh. KomOMHaTHBHas
U3MEHYMBOCTh. Mel0o3 W TMOJIOBOM mporecc — OCHOBA KOMOWHATHUBHOM
W3MEHUYMBOCTU. MyTanmoHHasi U3MeHYMBOCTh. Kiaccudukanus MyTaiuii: reHHbIE,
XPOMOCOMHBIE, TCHOMHBIC. YacToTa U NMpUUMHbI MyTaliuii. MyTtareHHnbie (GakTOpHI.
3aKOH rOMOJIOTHYECKHX PSAJOB B HaclieAcTBEHHOM n3menunBoctu H. Y. BaBunosa.

Buesanepnast HACIeACTBEHHOCTh U U3MEHYUBOCTb.

['enernka uyenoBeka. Kapuotun yemoBeka. OCHOBHBIE METOJbl T€HETHUKHU
YeJIOBeKa: TCHEATOTHISCKIM, OJIM3HEI[OBBIM, IMTONCHETUICCKIUI, OMOXUMHUYCCKHM,
MOJIEKYJISIPHO-T€HETUUECKU . CoBpeMeHHOE OIIPELIECIICHUE IE€HOTUIA!
IIOJJHOTEHOMHOE CE€KBEHUPOBAHUE, T'€HOTUIIMPOBAHUE, B TOM YHCIJIE C MOMOIIBIO
[T11P-anamm3a. HacmenacTtBenansie 3a00JIeBaHUS YEIOBEKA: T'CHHEBIC OOJIC3HH,
OOJIE3HH C HACIEACTBEHHON MPeapacioiioKEHHOCTbIO, XPOMOCOMHBIE OOJIE3HHU.
ComaTnueckue W TeHepaTuBHbIE MyTanuu. (CTBOJIOBbIE KIETKU. [IpuHIUIIBI
3I0pOBOTO 00pa3a KU3HH, TUATHOCTUKHU, MPOPUITAKTUKHA U JICUCHUS TEHETUUECKHUX
Oone3Hel. MeauKo-TeHeTUYECKOe KOHCYJIbTUPOBaHUE. 3HAYCHHE MEIUIIMHCKOU
TE€HETUKH B MIPEJOTBPAICHUH U JICUCHUN T€HETUYECKUX 3a00JIeBaHUM YeIoBEeKa.

JlemoHCTpaumu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne ®pus, C. C. Uerepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBusos.

Tabnuiel 1 cxembl: «K MOHOTHOPUIHOE CKPEIIIUBAHUE U €T0 IIUTOTCHETHYECKAast

OCHOBa», «3aKOH PACIICIUIEHUS U €r0 LUTOTE€HETUYECKass OCHOBAY, «3aKoH
YUCTOTBI ~ TrameT»,  «urudpuaHoe  CKpeluBaHUE,
«IuTonornueckue OCHOBBI JTUTHOPHTHOTO CKpEILIUBAHUSY, «Meno3sy,
«B3auMOJIeiCTBUE  AJUICNIBHBIX T€HOB», «l'€HEeTHMYeCKHe KapThl PACTEHH,
JKUBOTHBIX M 4eJIOBEKa», «l'eHeTnka momna», «3aKOHOMEPHOCTH HACIIEIOBAHMS,
CUEIJIEHHOTO0 ¢ TmojoMm», «KapuoThnbl 4YenoBEKa W KUBOTHBIX», «Buael
U3MEHUYHMBOCTHY», «MoaudukanronHas HW3MEHUYMBOCTH», «HacmemoBanue pesyc-
daktopay, «I'eHeTrka rpynim KpoBu», «MyTarimoHHas U3MEHUYHUBOCTHY.

Ob6opynoBaHue: MOACIU-aNTUIMKAIIN  «MOHOTHUOPHUIIHOE —CKpEIIUBaHHEY,
«Henonmxnoe nmomuHupoBanue», «Jurubpuanoe ckpemmuBanue», «llepekpéct



XpOMOCOM», MHUKPOCKON M MHKpompenapaT «/po3zoduna» (HOopma, MyTaluu
(GbOopMBI KPBUIBEB U OKPACKH Tema), repbapuit «I'opox mOCEBHOMY.

JlabopaTopHble U NpaKkTHYeCKHe PadoThI:

JlabopaTtopHas pabota Ne 5. «M3yueHnue pe3yabTaToB MOHOTHOPUIHOTO U
JUTHOPUIHOTO CKPEIIUBAHUS y IPO30(HIbI HA TOTOBBIX MUKPOIIPENapaTax.

JlabopaTtopnas pabota Ne 6. «3yuenne MoanhuKaIMOHHON N3MEHUYNBOCTH,
IIOCTPOECHUE BAPUALIMOHHOIO PsAZIa U BAPUALMOHHON KPUBOW.

JlabopaTtopHas padota Ne 7. «AHanu3 myTanuil y apo30(uiibl Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Mpaktuuyeckass pabdora No 2. «CocraBneHHe | aHaIU3 POAOCIOBHBIX
YEJIOBEKa.

Tema 7. Cenekuus opranu3moB. OCHOBbI OMOTEXHOJIOTHH.

Cenexkuys Kak Hayka M IPOLECC. 3apPOKIACHUE CEJNEKUUU U JOMECTHUKALUS.
VYyenue H. . BaBunosa o ieHTpax npoucxoxaeHus 1 MHOr000pa3us KyJIbTYPHBIX
pactenunii. LIeHTpbI NponcxX0KAeHUS JOMAITHUX KUBOTHBIX. COpT, MOPOAA, IITAMM.

CoBpeMeHHbIE METOJIbI CeNeKINU. MaccoBBI U MHAMBUIAYAIbHBINA OTOOPHI B
CEJICKIIMM DPAcTeHUl M JKUBOTHBIX. OIlEHKa JKcTepbepa. bBIM3KopoIcTBEHHOE
cKpemuBaHue — UHOpuauHr. Yuctas nuHus. CKpelIMBaHWE YMCTHIX JIMHUM.
['erepo3uc, unu rubpuaHag cuia. HepoAacTBEHHOE CKpeIlMBaHUE — AYTOPHJIMHT.
Otnanénnas rudbpuauzanus u e€ ycnexu. IcKyccTBEHHBIM MyTareHe3 v MoJlydeHHue
NOJIUTIIONIOB. JIOCTHXKEHUS CeNEKIIUU PACTEHUH, )KUBOTHBIX 1 MUKPOOPTaHU3MOB.

broTexHoJIOrHs Kak OTpacib MPOU3BOACTBA. ['€HHas WHXKEHEpHs. OTarbl
co3ganusi pexomouHanTHou JIHK wu Tpancrennsix opranusmoB. Kietounas
uHxeHepus. Kierounble KyabTypbl. MUKPOKIOHAIBHOE Pa3MHOKEHUE PACTEHUM.
KioHupoBaHue BBICOKOMPOIYKTUBHBIX — CEJIbCKOXO3SIMCTBEHHBIX OpPraHU3MOB.

Okoyoruyeckue W dTtudeckue  npoosmembl. MO —  reHeruuecku
MOAU(PUITUPOBAHHBIC OPTAHU3MBI.
JleMoHCTpanuu:

[Toptpetsl: H. U. BaBuiios, 1. B. Muuypum, I'. /1. Kapneuenko, M. ®@. 11BaHOB.

Tabnuipl U cxeMbl: Kapta «LleHTpbl TPOUCXOXKIACHUS W MHOT00O0pasus
KYJbTYPHBIX pacTeHuit», «Ilopoasl 1oMalIHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pacteHumity, «OTnanéHHas ruopuausamnusy», «Padoter akagemuka M. @. lIBaHoBay,
«lomumnongusy, «OObeKThl OuoTexHonorun», «KieTounele KyJabTypel U
KJIOHUpOBaHue», « KoHCTpyrnpoBaHue U MEPEHOC TEHOB, XPOMOCOM).

O6opynoBaHue: MyJISKH TUIOJIOB M KOPHETUTOAOB TUKUX (POPM M KYJIBTYPHBIX
COpPTOB pactenuii, repbapuii «CenbCKOX035HCTBEHHBIE PACTCHUS.



JlaGopaTopHble U MpaKTHYECKHEe PadOThI:

Okckypeusi «OCHOBHBIE METOABl U JOCTHUKEHHUS CEJIEKUUH PACTCHUN H
YKUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHIHIO, MJIEMEHHYIO bepmy,
COPTOMCHBITATENLHBIM  y4acTOK, B TEIUIMYHOE XO3SHUCTBO, J1abOpaTopuio
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

11 KJIACC

Tema 1. DBoJIIOIIUOHHAST OHOJIOTHSL.

[IpeAnocbUIKM BO3HUKHOBEHHUSI JBOJIIOIMOHHOM TEOPUHU. OBOJIOLHUOHHAS
Teopusi U €€ MecTo B OMOJOrMM. BiusHuEe 3BOJIOLMOHHON TEOPUM Ha Pa3BUTHE
OHOJIOTUU U APYTHUX HAYK.

CBuzerenscTtBa 3BOMOUUU. [laneoHTONIOrMUECKHE: TMOCIEA0BATEILHOCTh
NOSIBJIIEHUS BHUJOB B NAJIECOHTOJIOTMYECKON JIETOMHCH, MEPEXOAHbIE (OPMBI.
buoreorpaguyeckue: cxoncTso U paznuuue ¢payH u (aop MaTepuKOB U OCTPOBOB.

OMOpHONIOrHYeCKUe: CXOACTBA M pa3inuus 3MOPHOHOB pa3HbIX BUOB
MO3BOHOYHBIX. (CpaBHUTEIBHO-AHATOMUYECKHUE: TOMOJIOTUYHBIE, AHAJIIOTHYHBIE,
pPYJIMMEHTApHBIE OpPraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKUE: CXOJCTBO
MEXAaHU3MOB HACJEICTBEHHOCTH W OCHOBHBIX META0OJIMYECKUX MyTeH y Bcex
OpPraHHU3MOB.

OomonnoHHass teopus Y. [lapunHa. IlpeanoceUlKu BO3HHKHOBEHHS
JnapBuHU3Ma. JIBWKylIMe CHJIbI 3BONIOUMU BUAOB 1O JlapBuHy (M30BITOYHOE
pPa3MHOXEHUE MPU OIPAHUYEHHOCTH PECYPCOB, Heompenen€¢HHas W3MEHYUBOCTD,
O0opb0Oa 3a CylIeCTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunretruueckas Teopust sBomoiuu (CTI) 1 €€ 0OCHOBHBIE MOJIOKEHUS.

MuxkposBosonus. [lomynsus kak eAMHUIA BUAA U SBOIIOLUU.

JBrokymue cuibl ((pakTopbl) 3BOJIOLMHM BUAOB B Hpupojae. MyTallmOHHBIN
IpoLEecC M KOMOMHATHBHAs W3MEHUYMBOCTH. llomynsnnoHHBIE BOJHBI U Apeid
reHoB. M3onauus u murpanus.

EctecTBennbiit orbop — Hampasmstonmi ¢daktop 3Bomonuu. Dopmbl
€CTEeCTBEHHOTO 0TOOpA.

[Ipucnoco6IeHHOCTh OpPraHU3MOB Kak pe3yjbTaT 3Bojouuu. [Ipumepst
MPUCTIOCOOJICHHI Y OpraHu3MOB. ApoMoph03bl M HAHOATATITAIIH.

Bun wu BumooOpazoBanue. Kputepunm Buma. OcHOBHbIE  (HOPMBI
BUJ1000pa30BaHus: Teorpaduueckoe, IKOJI0rHIeCcKoe.

MakposBomonusi. PopMbl  3BONIONUU:  (puiieTHUYECKasl, JAUBEPreHTHas,
KOHBEpreHTHasi, napauienbHas. HeoOpaTuMocTh 3BONIOIUH.

[IpoucxoxaeHne OT HeClneUHATM3UPOBAaHHBIX NpenkoB. lIporpeccupyronias
crnenuanu3anus. AJanTuBHAs paguarus.

JleMoHCTpauuu:



[Toptpetsi: K. Jlunnei, K. b. Jlamapk, Y. {apsun, B. O. Koanesckuii, K. M.
bap, 2. I'ekkens, @. Mromnep, A. H. CeBepiios.

Tabnuibl u cxembl: «Pa3zButre oprannueckoro Mupa Ha 3emiiey, «3apoIbIlu
MO3BOHOYHBIX  JKMBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOppOBI 32
cylecTBoBanue», «EcTecTBeHHBIN 0TOOP», «MHOro0o0pasue COpTOB pacTEHUII»,
«MHoroobpasue  mopon  KUBOTHbIX»,  «llomymsaumm»,  «MyTaunoHHas
U3MEHUYHMBOCTEY, «Apomopdo3by, «Mmnoamantamum», «OOmas mereHeparus,
«/IBmkymue cuibl 3Boionun», «Kapra-cxema wmapmpyra mnyremectBus Y.
Hapsunay», «bopbba 3a cymiectBoBaHue», «lIpucrnocobIeHHOCT, OPraHu3MOBY,
«I"eorpaduueckoe BUI000pa3oBaHuey», « IKOJIOTMUECKOE BUA000PA30BAHUECY.

OOopyioBaHHE: KOJUIEKIUS HACEKOMBIX C Pa3IUYHBIMU THIIAMH OKpPACKH,
Ha0Op IIOAOB U ceMsiH, KoJutekius «lIpuMepsl 3alUTHBIX MPUCIIOCOOJICHUN Y
YKUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIPABICHUS IBOJIIOIUNY, 0O0BEMHAS MOJEIh
«CTpoeHue ToJIOBHOTO MO3ra TO3BOHOYHBIX).

buoreorpadguueckass kapra wMwupa, kowiekiusa «DopMbl COXpaHHOCTH
HMCKOIAEMbIX JKMBOTHBIX M pacTeHul», Mojenb ammmkanua «llepekpéct
XpPOMOCOMY, BIIaKHBIE ITpenapaThl «Pa3BuTre HaceKOMOTO», «Pa3BUTHE JATYIIKNY,
Mukponpenapar «JIpozoduna» (Hopma, myTaniuu GopMbI KPbUIHEB U OKPACKH TENA).

JlaGopaTopHble U NpaKkTHYecKue padoThbI:

JlaGoparopuas pabora Ne 1. «CpaBHeHHE BHUAOB MO MOP(POJIOrHYECKOMY
KPUTEPUIO».

JlabopaTtopHas padota Ne 2. «Onucanue npucocoOJIEHHOCTH OpraHu3Ma U ¢
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHMe U Pa3BUTHE KU3HHU HA 3eMuie.

JloHayuHble TpPEACTABICHHUS O 3apOXKACHUU >XKU3HU. HaydHble Trumoresbl
BO3HMKHOBEHHUS >KM3HM Ha 3emye: abuoreHe3 M TMaHCIepMUsA. XUMHUYECKas
HBOMIONUSL. AOHMOTEHHBIM CHUHTE3 OPTaHWYECKUX BEIIECTB M3 HEOPTaHMYECKHX.
DKCHEPUMEHTATIBHOE MTOATBEPKACHUE XUMUUECKOW 3BOJIIOIIMK. HavanbHble 3Tanbl
ouonornyeckor sBomonuu. ['mnoreza PHK-mupa. ®@opmupoBanne MeMOpaHHBIX
CTPYKTYp W BO3HMKHOBEHUE MPOTOKJIETKH. llepBble KIETKM U HMX 3BOJIIOIUA.
@opMHUpPOBaHUE OCHOBHBIX TPYHI KUBBIX OPraHU3MOB.

PazButue xu3Hu Ha 3emuie 1o 3pam U nepuojaM. Karapxei. Apxeiickas u
npoTepo3oiickas dpel. llaneo3olickas 2pa u €€ TepuOAbl: KEMOPHUICKHIA,
OPAOBUKCKHUM, CHITYPUHUCKHAM, JEBOHCKHAM, KAMEHHOYTOJIbHBIN, IEPMCKHUU.

Meso3oiickas 3pa U €€ NepuoApl: TPUACOBBIA, IOPCKHM, MEJIOBOM.

KaliHo301ckass »pa W €€ mnepuoAbl: NaJCOT€HOBBIM, HEOIC€HOBBIMN,
AHTPOTIOT€HOBBIN.



XapakTepucTuKa KJIUMaTa U IeoJIOTMYecKuX mnpoueccoB. OCHOBHBIE 3Tarlbl
ABOJIIOLIMM PACTUTEIBHOTO M JKUBOTHOrO Mupa. ApomMopdo3bl y pacTeHHMid U
KUBOTHBIX. [I0siBJIEHNE, paclBET U BBIMUPAHUE TPYMI )KUBBIX OPraHU3MOB.

CucremMa OpPraHMYecKOrO0 MHpa KaK OTpaKeHHE 3BoJOUUMUA. (OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPraHU3MOB.

OBOJIOLHKA YesToBEeKa. AHTPOIOJIOTHS KaK Hayka. Pa3BuTHe npecTaBlieHuld O
IIPOUCXOXKJIEHUH YeJoBeKa. MeToapl M3ydeHHsl aHTpororeHe3a. CXoicTBa H
pa3InyKs 4eJIOBEKA U KUBOTHBIX. CHCTEMATUYECKOE MOJI0KEHUE YETOBEKA.

JBrkymue cuibl ((pakTopbl) aHTpornorenesa. HacnencrteeHHas ”3MEHUMBOCTD
U €CTeCTBEHHBbIN 0TOOp. OOuecTBeHHBIH 00pa3 XU3HU, M3TOTOBJICHUE OPYAUN
TpYJa, MBIIIJIEHUE, PEYb.

OCHOBHBIE CTAaJIUM U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONMUTEKH, HeaoBek
yMenbld, YemoBek nOpsAMOXonslIni, YesnoBek HeaHAepTalnbCKuh, YemoBek
pasymHblii. HaXxonku HCKONaeMbIX OCTaTKOB, BPEMs CYIECTBOBaHUS, 00JIaCTh
pacnpocTpaHeHus, 00bEM TOJIOBHOTO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenmoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachl:  €BPONEOUJIHAsS
(eBpasumiickasi),  Herpo-aBcTpajiouaHas  (dKBaTOpuajbHas),  MOHIOJIOMIHAS
(a3maTcko-aMepukaHcKasi).  YUepTbl  NPUCHOCOOJEHHOCTH  IpEJCTaBUTENEH
YeJIOBEUECKUX Pac K YCJIOBHUSAM CYIIECTBOBaHMUSA. EJIMHCTBO 4YEJIOBEUECKHMX pac.
Kputuka pacusma.

JlemoHCTpauuu:

[Toptpetsl: ®@. Penu, JI. Ilactep, A. N. Onapun, C. Munnep, I'. FOpu, Y.
JapBuH.

Tabmuipl u cxembl: «Bo3aumkHoOBeHHEe COTHEYHOM CHCTEMbI», «Pa3BuTHe
Oopranuyeckoro mupa», «PactutenbHas  kierka», <«OKHBOTHas  KIETKay,
«IIpokapuoTnueckas kineTtka», «CoBpeMEHHasi CHCTeMa OpPTraHUYECKOrO MHUpay,
«CpaBHEHHE AHATOMHYECKMX YEepT CTPOCHUS YEJIOBEKa U YeIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MeCTa TNAJEOHTOJIOTMYECKUX  HAXOJOK  MPEAKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHeunmme moam», «peBHue moan», «llepsbie
COBPEMEHHBIE JIIOIU», «HemoBeyecKkrue pach».

O6opynoBanue:  mynsiku — «lIpoucxoxknaenue  demoBeka»  (OIOCTHI
aBCTPAJIONUTEKA, NUTEKAHTPONA, HEAaHJAEPTAJIbLA, KPOMAHBOHIIA), CIICTIKH WJIIU
M300pKEHHSI KAMEHHBIX OpYJIUH MEepBOOBITHOIO 4YelOBeKa (KaMHU-YOMIEpPHI,
pyowna, ckpebiia), TEOXpoHOJoTMYecKas Tabnuna, Koulekuus «Dopmbl
COXPaHHOCTH UCKOIIAEMBIX )KMBOTHBIX M PACTEHUIN».

JlaGopaTopHbie U MpaKTHYECKHE PadOThI:

[Tpaktuueckast padota Ne 1. «M3yueHnue nckomaemMbix OCTaTKOB PacTEHUUN U
KUBOTHBIX B KOJUIEKLIUSX).



OKCKypcHsl «IBOJIOLKS OPraHUYECKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAy4YHBIN WIH KPA€BEAUECKUI My3€il).

Tema 3. OpranusmMsbl 4 OKpYy:KawINas cpeaa.

DKOJOrus KaK HayKa. 3aJjauyd U pa3Jeiibl SKOJOTHH. MeTOoabl SKOJOTHYECKUX
UCCJIEIOBAHUM. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOTO YEJIOBEKA.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAs, Ha3€MHO-BO3AYIIHAs, MOYBEHHAs,
BHYTPUOPTraHU3MEHHAs!.

Oxonoruueckue (akropel. Kiaccudukanus skonorudeckux (HakTopoB:
abuotuyeckue, OWOTHMYECKHE U aHTPOINOreHHbIe. JleHcTBHE HSKOJIOTMUYECKHX
(GhaKTOpOB Ha OPTAHU3MBI.

AOuoTtnueckue (HakTophl: CBET, TEMIIEPATypa, BIAXHOCTb. DOTONEPHOIU3M.
[TpucniocoOnenust OpraHU3MOB K  JIEHCTBHUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornyeckne puTMsl.

buoTtnueckue pakropsl. Buasl OMOTHUECKUX B3aUMOJICHCTBUI: KOHKYpPEHLUS,
XUIIHUYECTBO, CUMOMO3 U ero Qopmsel. [lapa3sutusm, koomepauus, MyTyalu3M,
KOMMEHCAJIM3M (KBapTHPAHCTBO, HAXJEOHUYECTBO). AMEHCAIN3M, HEUTPaIU3M.
3HaueHue OMOTHMYECKHX B3aUMOJICHCTBUHM U1 CYIIECTBOBAHUS OPraHU3MOB B
IPUPOJIHBIX COOOIIECTBAX.

DKOJIOTHYECKHE XapaKTepUCTUKH mnonyiauud. OCHOBHBbIE IOKa3aTeld
NOMYJSIUMNA: YHCIEHHOCTh, IUIOTHOCTh, POXJA€MOCTb, CMEPTHOCTb, IPUPOCT,
Murpanus. JlmHaMuka 4ucIeHHOCTH MOMYJISLUA U €€ Perysusl.

JlemoHCcTpanuu:

[Toptpetsi: A. 'ymGonbar, K. @. Pynwe, O. I'ekkens.

Tabmuubl u cxemsl: kapta «Ilpupognbie 30Hb1 3emuan», «Cpeabl oOUTaHUs
Opranu3moBy», «®Portonepuoansm», «llomymamum», «3aKOHOMEPHOCTH pOCTa
YHCIEHHOCTHU NOMYJIALUU HHPY30pun-Tyhpenbkmn», «[lumessie nenm».

JlabopaTopHbie U MpaKTHYECKHE PadOThI:

JlaGoparopnas padota Ne 3. «Mopdosioruueckre 0COOEHHOCTH pacTEHUM U3
Pa3HbIX MECT OOUTaHUS.

JlabopaTtopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT ¥ pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktrueckast pabora Ne 2. «ITogcuér MIOTHOCTH MOMYJISIITUIN pa3HBIX BUIOB
paCTEHUIN.

Tema 4. CooO1mecTBa ¥ 3K0JI0rH4ecKHe CUCTEMBbI.

Coo0miecTBO opranu3MoB — OuoieHo3. CTpykTypbl OMOIEHO3a: BHIOBas,
MPOCTpaHCTBEHHAsA, Tpoduueckas (mumeBas). Buabsl-momuHanTel. CBsi3M B
ouoIeHose.

DKoJIOTMYecKre CcUCTeMbl (9Kocuctembl). lloHstne 00 »sKocucreme u
ouoreonieHoze. DOYHKIUMOHAIbHBIE KOMIIOHEHTBI HKOCHUCTEMBI: MPOIYILIEHTHI,



KOHCYMEHTBI, peAyLEHTbl. KpyroBopoT BEECTB U MOTOK YHEPTUU B IKOCHUCTEME.
Tpoduyeckue (nuieBbie) ypoBHU S3KocUcTeMBbI. [IuteBsie nienu u cetu. OCHOBHBIE
MoKa3aTelid 3KOCUCTEMBI: Ouomacca, MPOIAYKIHUA. IKOJOTUYECKHE MUPaMUIbL:
MPOJYKIMU, YHMCIEHHOCTH, Ouomacchl. CBOMCTBAa 3KOCHCTEM: YCTOWYHUBOCTD,
camoperyJsinus, pa3putue. CyKieccusl.

[IpupoHbIe SKOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOIO
VI [IAPOKOJINCTBEHHOTO JIECa.

AHTpPOTIOTEHHBIE ~ JKOCHUCTEMBI.  ATPOIKOCHUCTEMBI.  YPOOIKOCUCTEMBI.
buonornyeckoe u X034MCTBEHHOE 3HAUEHHE arpOdIKOCUCTEM U YPOOIKOCHUCTEM.

buopaszHooOpasue kak ¢akrtop ycroiumBocTH 3KocucTeM. CoxpaHeHHUe
OMOJIOTMYECKOT0 pa3HOoOOpasus Ha 3emiie.

VYuenue B. U. Bepnanckoro o 6uocdepe. ['paHuiibl, cocTaB U CTPYKTypa
ouocheprr. Kuoe BemectBoO u ero ¢yHkiuu. OcoObeHHOCTH Ouocdepbl Kak
rI100aIbHOM JKOCHCTeMBI. J[MHaMHuueckoe paBHOBecue U oOpaTHasi CBSI3b B
ounocdepe.

KpyroBopoThl BeECTB U OMOT€OXMMHYECKUE LIUKIIBI JIIEMEHTOB (yTiepo/a,
a30Ta). 30HAIBHOCTh OMocdepbl. OCHOBHBIE OMOMBI CYIIIH.

YenosedecTBO B Omochepe 3emiid. AHTPONOTeHHbIE U3MEHEHHUS B Onocdepe.
['mobGanbHbIE IKOJIOTHYECKUE TIPOOJIEMBI.

CocyuiecTBoBaHM€e NPUPObI U yenoBeuecTBa. CoxpaHeHne O1MopazHooOpasus
KaK OCHOBa YyCTOWYMBOCTU Omocdepsl. OCHOBa palMOHAIBHOTO YIPaBICHUS
MPUPOIHBIMUA PECYpCAMU U WX HUCTOJb30BaHKE. JloCTIKEHUST OMOJIOTHH U OXpaHa
TIPUPOJIBIL.

JlemoHCTpauuu:

[Toptpetsi: A. [Ix. Tencnu, B. H. Cykaués, B. 1. BepHaackuii.

Tabnuuel u cxemol: «llumeBsie nenu», «bUOIEHO3: COCTaB U CTPYKTypay,
«IIpuponnbie coobmiectBay, «llenu nuTaHus», «IKOJOTUYECKAs] TUPAMUIIAN,
«buocdepa u yenoBek», «IKOCUCTEMA IIMPOKOIUCTBEHHOTO Jieca», « IKOCUCTEMA
XBOWHOTO  Jiecan, «buoneno3d Bomoémay», «ArpoueHo3», «lIpumepHbie
aHTPOIOT€HHbIE BO3ACHCTBUS HA TPUPOAY», «BaskHelIIne HICTOYHUKH 3arpsI3HEHUS
BO3JlyXa W TPYHTOBBIX BOM», «[louBa — BaxHe#Ias cocrapistomas 6uocheps,
«®Daktopel  merpamanuu  mouBy», «llapaukoBeiii  ddpdexT»,  «DakTophl
paaMoOaKTUBHOIO 3arpsi3HeHus Ouocdepn», «OOmas cTpykTypa Ouochepb,
«Pacnipoctpanenne xu3Hu B Ouocdepe», «O30HOBBI dKpaH OuOChHEpPb»,
«KpyroBopot yriepoaa B 0uochepe», «KpyroBopor azora B MpUpOAE».

O6opynoBaHue: Mojelb-anmuiuKanus «TUnudHble OUOIEHO3bI», repOapuit
«PacTtutenbHble cO00IIECTBaY, KOJEKIMH «bruonieHo3y, «Bpeaurenn BaxHEHIIMX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYP», TepOapUM U KOJUIEKIIMN PACTEHUN U )KUBOTHBIX,
NpUHAAJIeKAIINE K Pa3HbIM SKOJOTMYECKUM TpyIIaM OJIHOTO BH/IA,



Kpacnas xuura Poccuiickoii ®enepanuu, H300paXeHUS OXPAHSEMBIX BHUIOB
pPacTEeHUN U )KUBOTHBIX.



[NIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBLI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHET'O  OBLIEI'O
OBPA30OBAHIA

Cornmacno ®I'OC COO, ycraHaBnmuMBalOTCI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHUSA  OOYyYalOIIMMHUCA TpOrpaMM  CpeaHEro oOImero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATHI

B cTpyKkType JIMYHOCTHBIX PE3yIbTATOB OCBOEHUs Mpenmera «buomorus»
BBIJICJICHBI CIIEYIOIINE COCTABJISAIONIME: OCO3HAHME O0YJarouUMUCA POCCUMCKON
rPaXJaHCKOW UAECHTUYHOCTU — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOATEIIbHOCTH
M CaMOONpEACICHUI0, HaJlWyMe MOTHUBAllMU K OOy4YeHHIO  OHOJIOTHH,
[[EeJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIICHUNU JWYHOCTH HAa OCHOBE
KJIFOUEBBIX I[EHHOCTEM M HMCTOPUYECKUX TPATUIUNA Pa3BUTHS OHOJOTUYECKOTO
3HaHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYalOIIMUXCSl PYKOBOJICTBOBAaTHCA B CBOEH
JESITEIbHOCTH I[IEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMH, MPUCYLIAMHU CHCTEME
OMOJIOTMYECKOTO  00pa30oBaHMs, HAJIMYUE HSKOJOTMYECKOrO0 IMPaBOCO3HAHUA,
CIIOCOOHOCTH CTaBUTh 1I€JIA U CTPOUTD KUZHEHHBIC TITAHBbI.

JInuHOCTHBIE pE3ynbTaThl OCBOEHUS NpeaMera «bHOJIOrusD NOCTUTarTCs B
€UHCTBE Y4YEOHOM M BOCHUTATEIBHOM JESITEIBHOCTH B COOTBETCTBUM C
TPAJIULIMOHHBIMU POCCUMCKUMHU COLMOKYJIBTYPHBIMUA, UCTOPUUECKUMHU U TYXOBHO-
HPABCTBEHHBIMHU II€HHOCTSIMU, TPUHATHIMU B OOIIECTBE MpaBUJIaMU MU HOPMaMH
MOBEJCHUS U CIOCOOCTBYIOT TpoOIleccaM CaMOTO3HAHUS, CaMOBOCIUTAHUS U
CaMOpAa3BUTHS, PA3BUTHs BHYTPEHHEN MIO3ULIUU JINYHOCTH, MATPUOTU3MA, YBAKECHUS
K 3aKOHY W MPABOIMOPANIKY, YEJIOBEKY TPyJa U CTAPIIEMY MNOKOJECHHUIO, B3AMMHOIO
YBOKEHUS, OCpPEKHOTO OTHOIICHHS K KYJIbTYPHOMY HACJICAUI0 W TPATULIUSIM
MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuiickoit denepanyn, Npupoae U OKPYKArOIIEH
cpexne.

JInyHOCTHBIE pe3yibTaThl OCBOCHHS Yy4eOHoro mnpeaMera «buomorus»
JIOJDKHBI OTpaXaTh TOTOBHOCTh U CIIOCOOHOCTh O0YYaIOIIUXCsl PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTU, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllM{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJAMIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIECTBAa, PACIIMPEHUE KU3ZHEHHOTO
ONBITA M OMbITA EATEIBHOCTH B MPOIECCE peAN3alMi OCHOBHBIX HAIPABJICHUM
BOCHUTATEJILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:KaaHCcKOro BOCIIMTAHHUS:

c(hOpPMHUPOBAHHOCTH TPAKIAHCKON MO3UIIMHA 00YUYaOIIETOCs KaK aKTHBHOTO U

OTBETCTBEHHOTO WIEHA POCCUUCKOTO OOIIECTBA;



OCO3HAHME CBOMX KOHCTUTYITMOHHBIX MMPAB M 00sI3aHHOCTEH, YBaKEHUE 3aKOHA
Y MIPABONIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPUECKOM JICSITEIILHOCTH MPU CO3/ITaHUN YUEOHBIX
MPOCKTOB, pEIICHWH Yy4YeOHBIX MW TO3HABATEIBHBIX 3a/Ja4, BBINOJHEHUU
OMOJIOTHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTh  OTPEACNSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHHIO K
SBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHUE YUYUTHIBaTh B CBOUX JCHCTBHSAX HEOOXOIUMOCTb KOHCTPYKTHBHOTO
B3aMMOJICHCTBUS JIIOJICH ¢ Pa3sHBIMHU YOEKIECHUSIMHU, KYIbTYPHBIMH IICHHOCTSIMUA U
COLMAJIBHBIM ITOJI0KEHUEM;

FOTOBHOCTh K COTPYAHHUYECTBY B IPOLECCE COBMECTHOTO BBITIOJHECHUS
y4eOHBIX, TO3HABATEIBHBIX W HUCCIEAOBATENbCKUX 3a7a4, YBaKUTEIBHOTO
OTHOUIIEHUS! K MHEHHUIO OIMOHEHTOB MpU OOCYXKJACHUH CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO CO/ICPIKAHUS;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITENBHOCTH;

2) NaTPHMOTHYECKOT0 BOCTIMTAHUS

c(hOpMHUPOBAHHOCTH POCCUICKOM IPaKIaHCKOM MIACHTUYHOCTH, MMATPUOTU3MA,
YBAXKEHHUSI K CBOEMY HapoJy, YyBCTBA OTBETCTBEHHOCTH Iiepen PoauHoun, ropaoctu
3a CBOM KpaH, cBOW PonnHy, CBOM fA3BIK M KYJbTYpPY, MNPOILIIOE W HACTOSIIEE
MHOTOHAIIMOHAJBHOrO Hapoaa Poccuuy;

[IEHHOCTHOE OTHOIIEHUE K MPUPOJTHOMY HACIICAUIO U AMSITHUKAM HPUPOJIbL,
JIOCTHXKEHUAM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OIIEHMBATh BKJAJ POCCHUHCKUX YUYEHBIX B CTAHOBJICHUE U
pa3BuTHE OWMOJOTUM, TOHUMAHUS 3HAYCHUS OWOJOTMU B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B dKU3HU YEJIOBEKA U COBPEMEHHOTO 00IIEeCTBA;

ujeitHas yOeXIIEHHOCTh, TOTOBHOCTh K CIIyeHHUI0 H 3amure (OTeuyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAb0Y;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMSI:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEN POCCUHCKOTO HapO/a;

c(hOpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITHUYECKOTO IMOBEICHUS,

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W TMPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACH HA MOPAITbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTHU;

OCO3HAHHWE JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOWYMBOIO OYyIYIIEro;

OTBETCTBEHHOE OTHOIIEHHE K CBOUM POJMUTENSIM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TMPHUHATHS LEHHOCTEM CEMEWHOM JKU3HM B COOTBETCTBUH C
TpaauusIMu Hapo10B Poccuu;

4) 3CTeTHYECKOr0 BOCITATAHMA:

ACTETUYECKOE OTHOIIEHWE K MHPY, BKJIHOYas ACTETUKY ObITa, HAy4YHOTO H
TEXHUYECKOTO TBOPYECTBA, CIIOPTa, TPyAa, OOIIECTBEHHBIX OTHOIIICHU;



NOHMMAaHUE 3MOLMOHAIBHOTO BO3IEMCTBUS KMBOM MPUPOBI U €€ LIEHHOCTH;

TOTOBHOCTh K CAMOBBIPDQXEHHUIO B Pa3HbIX BUAAX HCKYCCTBa, CTPEMIICHHE
IPOSIBIISITH KAYECTBA TBOPUYECKOM JIMYHOCTH;

5) ¢u3nyeckoro BocHUTAHHS, (POPMUPOBAHHUS KYJIbTYPbI 310POBbSI
IMOLMOHAJIBHOIO 0J1ArONOyYHs:

MOHMMAaHHUE U pean3aliis 3[0pOBOro U 6e30macHoro 00pa3a »Ku3HHU (310pOBOE
NUTaHuE, COOJII0ICHNE TUTUEHNYECKHUX PAaBHII K HOPM, COaJTaHCUPOBAHHBINA PEKUM
3aHATHM W OT/AbIXa, peryispHas (Qu3nueckas aKTHUBHOCTb), OEpexXHOro,
OTBETCTBEHHOTO W KOMIETEHTHOTO OTHOLIEHHUS K COOCTBEHHOMY (PU3MUECKOMY U
IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHUE LEHHOCTH NPaBWJI HHAWBUAYAJIbHOTO U  KOJUIEKTUBHOTO
0€3011aCHOr0 MOBEJCHUS B CUTYallUsIX, YIPOXKAIOIIMX 30POBbIO U KU3HU JIIOJCH;

OCO3HaHUE TOCJEACTBUNA M HENPUATUS BPEAHBIX MPUBBIYEK (YIMOTpeOIeHUs
QJIKOTOJIs, HAPKOTUKOB, KYPEHUS);

6) TPy10BOT'0 BOCIIMTAHMSI:

TOTOBHOCTh K TpPYyAY, OCO3HAaHHE ILIEHHOCTH MAacTEpCTBa, TPYAOII00UE;

TOTOBHOCTh K AKTHMBHOM J€ATEIBHOCTH TEXHOJIOTMYECKOM M COLUAIBHOMN
HAIpPaBJIEHHOCTH, CIIOCOOHOCTh MHUIMUPOBATH, IMJIAHUPOBATH U CAMOCTOSATEIHHO
BBIIIOJIHATH TAKYIO JI€SITEIbHOCTD;

MHTEpEC K Pa3MyYHbIM cdepam npodhecCHOHATBLHON NeATeIbHOCTH, YMEHUE
COBEpILIATh OCO3HAHHBIA BBHIOOp Oyaymeld mnpodeccun W peanu30BbIBAThH
COOCTBEHHbIE KM3HEHHbIE TUIAHBI;

TOTOBHOCTh W CIHOCOOHOCTh K O0Opa3oBaHUI0O W CaMOOOpPA30BaHHMIO Ha
MPOTSHKEHUN BCEU JKU3HU;

7) IKOJIOTHYECKOT0 BOCTIHTAHUS:

HKOJIOTMYECKH 11€7IeCO00pa3HOe OTHOUIEHUE K IPUPOJIE KaK HCTOUHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBIIICHUE YPOBHS SKOJOTMYECKOM KyJNbTYphl: MPUOOpPETEHUE OMbITa
IUTAHUPOBAHUSI TOCTYNKOB UM OLIGHKM MX BO3MOXHBIX TIOCJIEACTBUN s
OKPYKAIOIIEU CPELBI;

OCO3HaHHUE TJI00ANBHOIO XapakTepa HKOJIOTMYECKUX MpoOieM W myTed HX
pEeLIeHNS;

CIIOCOOHOCTB UCIOJIB30BATh MPUOOpPETaEMBbIe TPU U3YUEHUU OMOJIOTHH 3HAHMS
M yMEHUS TpU  peuieHud  1Opo0sieM, CBSA3aHHBIX C  palMOHAIbHBIM
IPUPOJIOTNIOIB30BaHUEM  (COONIIOJIEHHE  TpaBWJ  MOBEACHUS B  MPUPOJE,
HaIlpaBJIEHHBIX HA COXPAHEHUE PABHOBECUS B DSKOCHCTEMAX, OXpaHy BHJOB,
PKOCHUCTEM, OHOCchephl);



aKTUBHOE HENPUATUE AEHUCTBUM, IPUHOCAILNX BPEA OKPYKAIOIIEH IPUPOTHON
cpelle, YMEHHE MPOTHO3UPOBATH HEOJAroNpUATHBIE IKOJIOTHYECKUE MOCIEACTBUSA
IIPEANPUHUMAEMBIX IEUCTBUM U NIPEJOTBPALATh UX;

HaJIM4HUE PA3BUTOIO IKOJIOTMYECKOTO MBIIUICHHMS, SKOJIOTUYECKON KYJIBTYPHI,
OIbITa JEeSTENBHOCTH DKOJIOTMYECKOU HaIIPaBJICHHOCTH, yMEHUS
PYKOBOJCTBOBATbCA MMM B II03HABATEJIBHOW, KOMMYHUKATUBHOM M COLMAIBHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B MMPAKTUYECKOU AECATEIBHOCTU IKOJIOTHYECKOU
HAIPABJICHHOCTH;

8) IeHHOCTH HAYYHOTO TIO3HAHUSI:

c(OPMUPOBAHHOCTh MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAyKHW U OOLIECTBEHHOM NMPAKTHKH, OCHOBAHHOI'O Ha JHAJIOTE
KYJIBTYP, CHOCOOCTBYIOILEIO OCO3HAHUIO CBOETO MECTA B MOJIUKYJIBTYPHOM MUPE;

COBEPLICHCTBOBAHUE S3BIKOBOM M YHUTATEIBCKOM KYJBTYpbl KakK CpeICTBa
B3aMMOJICHCTBUSA MEX Y JIFOAbMHU U [IO3HAHUS MUPA;

MOHMMAaHUE chnerudUuKd OUOJIOTMM KaK HayKd, OCO3HaHUS €€ poJik B
(GOpMHpPOBAHUM PALMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JaHUM LEJIOCTHOIO
IPEJCTaBICHUS 00 OKPYXalolIeM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YEJIOBEKa U
o0miecTBa, B IMO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEH M PpEUICHUH NpodiieM
COXpPAaHEHMS IPUPOTHOIO PABHOBECHS,

yOEXKIEHHOCTh B 3HAYMMOCTH OHMOJIOTMM ISl COBPEMEHHON LMBWIM3ALUU:
oOecrieyeHus: HOBOTO YpPOBHS Pa3BUTHUSI MEIULIMHBI, CO3JaHUE IEPCIEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTb  pPECypCHble  MpOOJIEeMbl  pa3BUTHUSA
YeJI0BEYECTBa, MIOUCKA MyTeH BbIXOAA U3 INIO0AJIBHBIX IKOJIOTUYECKUX MPOOIEM U
oOecrieyeHusi mepexoja K  YCTOMYMBOMY  pa3BUTHIO,  PalMOHAIBHOMY
UCIIOJIb30BAHUIO TPUPOJIHBIX PECYpPCOB M (OPMHPOBAHHUIO HOBBIX CTaHIAPTOB
KU3HY,

3aMHTEPECOBAHHOCTh B TIOJYyYEHUM OMOJOIMUECKUX 3HAaHUW B LEJAX
HOBBILICHUSI OOIIEH KyJIbTYpbl, €CTECTBEHHO-HAyYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM 4acTH (PYHKIMOHAJIBHOM T'PaMOTHOCTHU oOydarouiuxcs, (popMupyemon
pU U3y4YEeHUU OMOJIOTHH;

IIOHMMAHUE CYLIHOCTU METOAOB ITO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKaX, CIIOCOOHOCTM HCIIOJIb30BaTh MOJy4yaeMmble 3HaHMs J/JIs aHaiu3a U
OOBSCHEHHUS SIBIICHUN OKPYXAIOLIEro MUpa U MPOUCXOIAIIMX B HEM H3MEHEHUH,
yMEHUE JeNaTh OOOCHOBAHHBIE 3aKIIOYEHUSI HAa OCHOBE HAy4HBIX (AKTOB H
MMEIOIIMXCS JAHHBIX C LEJIbIO MOTYYEHHS JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTh CaMOCTOSITEJIBHO HCIOJIb30BaTh OWOJIOTMYECKUE 3HAHMS IS
pelieHust IpoOJyieM B peabHBIX )KU3HEHHBIX CUTYaIINAX;

OCO3HAHME ILIEHHOCTUM HAYYHOHN JEATEIBHOCTH, N'OTOBHOCTH OCYILECTBIATH
IIPOEKTHYIO U MCCIIEOBATENBCKYIO AEATEIbHOCTh MHIUBUYAIbHO U B IPYIIIIE;



TOTOBHOCTb M  CIIOCOOHOCTh K  HENpPEpPhIBHOMY  00pa3oBaHUIO |
caM000pa30BaHUI0, K AKTHBHOMY IIOJYYEHUIO HOBBIX 3HAHUWA MO OHOJOTHU B
COOTBETCTBHUHM C KU3HEHHBIMU MTOTPEOHOCTSMHU.

METAINIPEJMETHBIE PE3YJIbTATDBI

MetanpeameTHbie pe3yabTaThl OCBOEHHsS yueOHoro mpeameta «buomorus»
BKJIIOYAIOT: 3HAaYMMble g (OPMHUPOBAHUS MHUPOBO33PEHUSI O0YyUYaIOIMIUXCS
MEXIUCIUTUIMHAPHBIE (MEXIPEIMETHBIE) OOIeHAYYHbIC MOHATHUS, OTPaXKarollue
[EJIOCTHOCTh HAyYHOW KapTHHBI MHpa M CHEHUPUKY METOAOB TO3HAHMS,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPIHUs, SIBJIEHHUE, MPOLECC,
CUCTEMa, Hay4yHBIM (DaKT, MPUHINI, THUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpUs,
UCCIIeJOBaHKE, HAOIIOICHNUE, U3MEPEHUE, IKCIIEPUMEHT U IPYTUX ), YHUBEPCAJIbHbIE
yuyeOHble JedcTBUA (TMO3HaBaTeIbHbIE, KOMMYHHKATHBHbBIC, PETYJISTUBHbIC),
obecnieunBaroniye GopMUpoBaHUe PYHKIIMOHAIBHOW IPAMOTHOCTH U COLUAJIBHOM
KOMIETEHIIUU 00yUYaroNIuXcsi, CIOCOOHOCTh OOYYAIOIINXCSI MCIIOIh30BaTh

OCBOCHHBIE MEXIUCIUTTMHAPHBIE,
MHUPOBO33pEHUYECKHE 3HAHMSI W  yHHUBEpCalbHblE YydeOHblE JCHCTBHS B
ITO3HABATEIILHON U COLMAIIBHON MTPAKTHKE.

MeTtanpenMeTHbIE PE3yJIbTaThl OCBOCHHUS MPOrpPAMMbI CPEAHEr0 OOLIEro
00pa30BaHus JOJKHBI OTPaXKaTh:

Osuanenue YHHUBepPCAIbHBIMH yueOHBIMU MO3HABATEILHBIMH
NEeHCTBUSAMM:

1) 6a30BbIe JJOTHYECKHE TEHCTBHS:

CaMOCTOSITENILHO  (OpPMYNHpPOBaTh W aKTyaJU3UpoBaTh  Mpodiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUM NPHUEMBI JIOTUYECKOTO MBILIUICHUS
(amanm3a, cuHTE3a, CpaBHEHMS, KiacCu(UKAIIUK, 0000IICHNUS), PAaCKPBIBATh CMBICIT
OMONIOTHYECKUX TOHATHH (BBIIETATh WX XapaKTepHbIC MPHU3HAKH, YCTAHABIMBATH
CBSI3H C JIPYTUMH TTOHATHSIMH);

OTIpENeNITh 1LEMU JeATeTLHOCTH, 3aJlaBas MapamMeTpbl M KPUTEPUH UX
JOCTHUKEHHSI, COOTHOCUTD PE3yJIbTaThl AESITEIbHOCTH C TOCTABJICHHBIMU LEJISIMU;

UCITI0JIb30BaTh OMOJIOTUYECKHUE MOHATUS ISl OOBsACHEHUS (PAKTOB U SBJICHUN
YKUBOU IIPUPOLBI;

CTPOUTH JIOTHUECKHUE PACCYXACHHUS (MHIyKTUBHBIC, JEAYKTUBHBIC, IIO
aHAJIOTUH), BBIABISITH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PaccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MPUMEHSTH CXEMHO-MO/IENIbHBIE CPEACTBA JIJIs MPEJCTABICHUS CYIIECTBEHHbIX
CBS3€H M OTHOIICHUM B M3y4aeMbIX OHMOJIOTMYECKUX OOBEKTax, a



TAaKK€  NPOTHBOPEYMA  pPa3HOrO0  pOAA,  BBIIBICHHBIX B Pa3IMYHBIX
UH(GOPMAILIMOHHBIX UCTOUYHUKAX;

paspabatrbIBaTh IJIaH PELIECHUS MPOOJIEMbl ¢ YUYETOM aHAIM3a UMEIOIIMXCS
MaTepUaIbHbIX U HEMATEPUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B JIEATEIBHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LM, OLIEHUBATh PUCKH MOCIEACTBUM JAESITEIBHOCTH;

KOOPAMHUPOBAaTh W  BBIIOJHATH padOTy B  YCIOBHSX  PEATBHOIO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOI'O B3aUMOJECHCTBYS;

pa3BUBATh KPEATUBHOE MBINIJICHUE MTPH PEIICHUH )KU3HEHHBIX MPOOIIEM.

2) 6a30BbIe HCCIEN0BATEIbCKIE eficTBHUA:

BJIa/IE€Th HaBbIKAMU Y4€OHO-HCCIIEA0BATENbCKON U POEKTHON J1€ATEIbHOCTH,
HaBbIKAMHU  pa3pelleHuss MpodjeM, CHOCOOHOCThIO UM TOTOBHOCTBIO K
CaMOCTOATEJIBHOMY IIOMCKY METOJIOB PEIIECHUs MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB ITO3HAHUS;

UCIIOJIb30BaTh PA3JIMYHbIE BUJIBl JACSATEIBHOCTH IO TMOJYYEHHIO HOBOIO
3HAHMS, €r0 HHTEpPHpETALMH, MNPEeoOpa3OBaHUI0O M NPUMEHEHUI0 B Yy4eOHBIX
CUTyalUsiX, B TOM YHUCJIE€ IPU CO3JaHUH YUE€OHBIX U COLMAJIbHBIX IPOEKTOB;

(GopMHUpPOBATh HAYUYHBIM TUIT MBILUICHUS, BJIa€Th HAYYHOU TEPMHUHOIOTHEH,
KJIFOUEBBIMU MOHATUSIMU U METO/IAMH;

CTaBUTh M (HOpMyIuMpoBaTh COOCTBEHHBIE 3a/layd B 00pa30BaTEbHON
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

BBISIBJISITH TNPUUYMHHO-CIICACTBEHHbIE CBSI3M U aKTyaJM3UpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHMS], HAXOAUTh apIYMEHTBHI JJIsl JOKA3aTeJIbCTBA CBOUX
YTBEPKJICHUM, 3a/1aBaTh MapaMETPbl U KPUTEPUU PEILICHHUS;

aHANIM3UPOBaTh TIOJIYYEHHBbIE B XOJ€ PEIICHHUs 3aJadyd  Pe3yJbTaThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, IPOrHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OILICHKY HOBBIM CHUTyalusIM, OLEHUBAaThb MNPUOOPETEHHBIM OIbIT;

OCYUIECTBJISATh LI€JICHANIPABICHHBIA MOUCK MEpPEeHOca CPEJCTB U CrocoO0B
JEHCTBUS B MPO(PECCUOHATBHYIO CPELLY;

YMETh NEPEHOCUTHh 3HAaHWS B MO3HABATEIbHYIO M MPAKTUYECKYI0 00JacTu
KU3HEJEATEIIbHOCTH;

YMETb UHTErPUPOBATH 3HAHUS U3 PA3HbIX MPEIMETHBIX 00JIaCTel;

BBIIBUTaTh HOBBIE MJIEU, MpEAJiaraTb OPUTHHAJIbHBIC MOAXOAbI U PEHICHHUS,
CTaBUTh NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHBIC PELICHHUS.

3) pabdora ¢ uHdopManHeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX UCTOYHHMKAX MH(OpMAIUU (TEKCTe yueOHOTO
nocoOusi, HAy4YHO-NIOMYJISIPHOM juTeparype, OWOJIOTMYECKUX CIIOBapsixX H
CIPaBOYHMKAX, KOMIIBIOTEPHBIX 0Oa3ax [aHHBIX, B VIHTepHeTe), aHAJIM3UPOBATH



UHGOPMAIIMIO PA3INYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTHUECKH OLICHUBATH
e€ I0OCTOBEPHOCTh U HETPOTHUBOPEUHUBOCTH;

bopMyIMpOBaTh 3aMpPOCHl U MPUMEHATH PA3JIUYHBIE METOJbI MPU TOUCKE U
otbope Ouosornueckor mHOpManKy, HEOOXOUMOM JIJIsi BBITIOTHEHUS YYCOHBIX
3ajay;

npuoOpeTaTh OMNBIT HKCIMOJB30BaHUA HWH(OPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHI, COBEPILIEHCTBOBATh KYJIbTYPYy aKTUBHOT'O MCIIOJIb30BAHMS PA3INIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENILHO  BbIOMpATh  ONTUMAIbHYIO  (OpMYy  MPEACTABICHUS
ouonornueckoi nupopmanuu (CXeMsbl, rpapuKu, TUarpaMMBbl, TAOJIUIIBI, PUCYHKH U
Apyroe);

UCTIONB30BaTh HAY4YHBIM S3BIK B KadecTBE CpeACTBa mpu paboTe ¢
Ouonornueckod uHGOpManMen: NPUMEHATh XUMHUYECKHE, (PU3NYECKUE U
MaTeMaTU4YeCKUe 3HAKU U CHUMBOJIBI, (popMmylibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIONB30BaTh M NIPEeoOpa3oBbIBaTh  3HAKOBO-CHMBOJUYECKHE  CpPEACTBA
HATrJISITHOCTH;

BIAJ€Th  HaBbIKAMHM  paclo3HaBaHWs W 3allUThl  WHQOpPMAIIUH,
MH(GOPMAIMOHHON 0€30M1aCHOCTH JIUYHOCTH.

OgiaieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMU 1€iCTBUSIMU:

1) o6menue:

OCYIIECTBJISATH KOMMYHUKAIIMHM BO BCEX cpepax KU3HHU, aKTUBHO y4aCTBOBATH
B JIMAJIOTe WU JUCKYCCHM MO CYILIECTBY OOCYXJaeMoOil TeMbl (YMEHUE 3a/1aBaTb
BOIPOCHI, BBICKA3bIBaTh CYXKJEHUS OTHOCHUTEIILHO BBITIOJIHEHUS TpeiaraeMoun
3a]a4M, YYUTHIBATh MHTEPECHl M COTJIACOBAHHOCTh TMO3HIMHA APYTUX YYaCTHHUKOB
JMasora Wik JUCKYCCUN);

pacrno3HaBaTh HeBepOalbHbIE CpEICTBAa OOILIEHUS, IOHMMATh 3HAYEHUE
COIIMAJIBHBIX 3HAKOB, MPEINOCHUIOK BO3HUKHOBEHUS KOH(MIMKTHBIX CHUTYAIIHi,
YMETh CMATYATh KOH(PJIMKTHI U BECTH IIEPETOBOPHI;

BJIQJIETh PA3IUYHBIMHU CIOCOOaMU OOINEHUS W B3aUMOJICHCTBUS, MMOHMMATH
HaMEPEHUs JAPYTUX JIIOJICH, MPOSIBIATh YBAKUTEIHHOE OTHOLICHHE K COOECeTHUKY
U B KOPPEKTHOU popme HhopMyTupoBaTh CBOM BO3PAKEHUS,

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOIO TOYKY 3PEHUS C HCIOJIb30BaHHEM
SI3BIKOBBIX CPEJICTB.

2) cCOBMeCTHasl 1eATeJIbHOCTD:

MOHUMATh M HCTOJB30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIAUBUIYaTbHON
paboThI IPH peIIEHUH OHUOJIOTHYECKOM MPoOIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh
MPUMEHEHUS TPYNTOBBIX (POPM B3aMMOJICHCTBHYSI PU PENICHUH YIeOHOU 3a/1a4u;

BBIOMpPATh TEMAaTUKy U METOAbl COBMECTHBIX ACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB M BO3MOKHOCTEHN Ka)KIOro YjieHa KOJUIEKTHBA,;



OPUHUMATh LM  COBMECTHOM  JI€ATE€IBbHOCTH, OpPraHu30BBIBATH U
KOOPJIWHUPOBATh JACHUCTBUA IO €€ JOCTHUKEHHIO: COCTaBJISATH IUIAH JIEWCTBHM,
pacnpenensaTbh pold C y4€TOM MHEHUH Y4YaCTHUKOB, OOCYXJaThb pe3yJbTaThl
COBMECTHOI paboTHI;

OLIEHMBATh KaYECTBO CBOETO BKJIaJa U KaX10I0 YYaCTHUKA KOMaH/Ibl B OO
pPE3yNbTAT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE MPOEKTHI, OIEHUBAaTh HAEH C TMO3UIUH HOBU3HBL,
OpPUTMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh IIO3UTHBHOE CTPATETMYECKOE IIOBEJIECHHUE B Pa3IMYHBIX
CUTYaIUsIX, IPOSBISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

OgByaieHHe YHMBEPCAJIbHBIMH PeryJIsiTHBHBIMHU AeHCTBUSIMU:

1) camoopranu3zanusi:

UCIIOJIb30BaTh OHMOJIOTUYECKHE 3HAHUS JUIsl BBISIBICHUSA MNpoOJIeM U UX
pELICHUs B AKU3HEHHBIX U YU€OHBIX CUTYaIUsX;

BBIOMpPAaTh HAa OCHOBE OHMOJIOTMYECKMX 3HAHWUWA IEJEBbIE M CMBICIOBbBIE
YCTAaHOBKH B CBOMX JICWCTBHSIX M IMOCTYINKAaxX MO OTHOLIEHUIO K >KMBOW MPHUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIIUX;

CaMOCTOATEJIBHO OCYILECTBIIATh ITO3HABATEJIBHYIO JESTEIBHOCTD, BBISBISATH
npoOJieMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a/1aud B 00Pa30BATEIIbLHOM
NEeSATEIbHOCTH U dKU3HEHHBIX CUTYaLUsIX;

CaMOCTOATENbHO COCTABJIATH IJIaH PEUIEHUS MPOOJIEMBI C YYETOM UMEIOIINXCS
PECYpCoOB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEANOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYALIHSIM;

pacuMpsTh paMKH y4eOHOIro MpelMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HaHHBIA BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a pEILIEHNUE;

OLIEHUBATh IPUOOPETEHHBIN OTIBIT;

CoCcOOCTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO IIUPOKOW JPYAULUU B
pa3HbIX O00JacCTSIX 3HAHWM, IMOCTOSHHO TMOBBINIATH CBOW 00pa30BATENbHBIA U
KYJIbTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JEATEIHLHOCTD,
OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB LIENSIM;

BJIAJE€Th  HABbIKAMHM  I[IO3HABAaTEJIIbHOM  pediekcur KaKk  OCO3HAHUs
COBEpILIAEMbIX JIEUCTBUM M MBICTUTENbHBIX MPOLECCOB, HX pe3yJbTaTOB U
OCHOBaHUI, MCMHOJIb30BaTh MPUEMBI pedIeKCUH AJI OLUEHKU CHUTYyalllH, BhIOOpa
BEPHOT'O PEILECHUS;

YMETb OLEHUBATh PHUCKU WU CBOECBPEMEHHO INPHUHHUMATh PEIICHHA IO MX
CHW)KEHUIO;



OPUHUMATh MOTHUBBI W apryMEHTbl JPYIMX I@pU aHaIM3€ pe3yiIbTaToOB
JESITENIbHOCTH;

3) npunsiTHe cedst U IPyrux:

IPUHUMATD Ce0sl, MOHUMAsi CBOM HEIOCTATKU M IOCTOMHCTBA,;

OPUHUMATh MOTHUBBI W apryMEHThl [JPYIMX I@pH aHaIu3€ pe3yibTaToOB
JESITENIbHOCTH;

IpU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OLIMOKH;

pa3BUBATh COCOOHOCTh MOHUMATh MHP C TIO3ULUHU APYTOro YEIOBEKA.

ITPEAMETHBIE PE3YJIbTATDBI

[TpenmeTrHble pe3ynpTaThl OocBoeHUs mporpaMMmbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKJIIOUAIOT cHeluduueckue s yueoHoro npeamera «buomorus»
HAy4yHbI€ 3HAHUS, YMEHUS U CIOCOOBI IEUCTBUN MO OCBOCHMIO, HHTEPIPETAIMH U
peoOpa30BaHUI0 3HAHUM, BUIBI ACSITEIBHOCTU O MOJYYEHUIO HOBOTO 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3UYHBIX Y4E€OHBIX CHUTyalUsAX, & TaKKE€ B pPEalIbHbBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C Ouosorneid. B mporpamme mnpenmMeTHbie
Pe3yJIbTaThl IPEACTABICHBI IO roJIaM 00yUYEHUSI.

[TpenmeTHbIe pe3yabTaThl OCBOEHUs yueOHoro npeamera «buonorus» ¢ 10
Kjlacce NOJIKHBI OTPaKATh:

c(hOpMUPOBAHHOCTh 3HAHUN O MECTE U POJU OMOJIOTHU B CUCTEME HAy4YHOTO
3HAaHUSl ECTECTBEHHbIX HayK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHBl MHMpPa M HAy4YHOI'O MHMPOBO33PEHMS, O BKJIAJE POCCUICKHX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTMHU, (PYHKIMOHAIBHOU
IPaMOTHOCTH Y€JIOBEKa ISl pELICHUS )KU3HEHHBIX 3a/a4;

YMEHUE PACKPBIBATH COJAEpkKAaHUE OUOJOTMYECKUX TEPMUHOB M TOHSATHM:
YKU3Hb, KJIETKA, OpraHU3M, MeTab0I13M (0OMEH BEIIECTB U IPEBPAILICHUE YHEPTUH ),
roMeocras (caMOperyJssiiusi), YpOBHEBas OpraHu3alus HKUBBIX CHCTEM,
CaMOBOCIPOU3BEICHHE (PEMPOIYKLIUS ), HACIEACTBEHHOCTh, ©3MEHUYMUBOCTh, POCT U
pa3BUTHE;

yMEHHE H3/araThb OWOJIOrMYECKHe TEOopuu (KJIETOYHas, XpOMOCOMHas,
MyTallMOHHAsl, ILIEHTpaJbHasg JIOTMa MOJEKYJIsIpHONH Ouosnoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) u y4yenust (o 1ieHTpax MHOTOOOpa3usi u
MIPOUCXOXK]IEHUA KyIbTypHbIX pacTenuii H. M. BaBunosa), onpeaensiTe rpaHuIlbl KX
NPUMEHUMOCTH K KHBBIM CHCTEMAaM;

yYMEHHE BJaJIeTh METOJAAMH HAYYHOTO TO3HAHMS B OMOJIOTUU: HAOIIOJACHHUE U
ONMCAHUE JKUBBIX CHCTEM, IPOLIECCOB W SIBJICHUM, OpPraHU3alus U MPOBEICHUE
OMOJIOTMYECKOT0 IKCIIEPUMEHTA, BEIIBUKEHUE TUTIOTE3bI, BBISIBICHUE 3aBUCUMOCTU
MEXIY HUCCIEAYyEeMbIMU BEIUYMHAMH, OOBSICHEHUE TMOJYyYEHHBIX



pE3yNbTATOB, UCIOJIb30BAHHBIX HAYYHBIX MOHITHM, TEOPUA W 3aKOHOB, YMEHHE
JieaTh BBIBOJIbI HA OCHOBAHUU MOJIYYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBIJIEISATh CYLUIECTBEHHBIE NIPU3HAKHU BUPYCOB, KJIETOK MPOKApUOT U
JYKApUOT, OJHOKIETOYHBIX M MHOIOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IPOLIECCOB: OOMEHa BEIIECTB U IMPEBPALLEHUS 3HEPIMM B KIETKE, (POTOCHHTE3A,
IUTACTUYECKOTO M HHEPreTHYeCKOro OOMEHa, XEMOCHHTEe3a, MHTO03a, Meio3a,
OIUIOZIOTBOPEHMS, PA3MHOXKEHHUS, HWHIUBUIYAJIIBHOIO Ppa3BUTUS  OpPraHu3Ma
(oHTOTCHE3);

YMEHHE NPUMEHATH MOJIyYEHHBbIE 3HAHUS AJi1 OOBSICHEHUS OMOJIOTHMYECKUX
IIPOLIECCOB U SIBJICHUM, JJISl NPUHATHS NMPAKTUYECKUX PELICHUN B IOBCEAHEBHOU
XKU3HH C LeJbl0 o0ecrieyeHus: 0e30MacHOCTH CBOETO 3JI0pPOBbSl U 3JI0POBbS
OKpPYXAaIOILUX JIIOJeH, COOJII0IEHHS] HOPM I'PaMOTHOTO TTOBEACHUS B OKPYXKaroIen
IPUPOJIHON cpene, MOHMMaHuE HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTUKEHHN
COBpEMEHHOW  Ouojoruu U OMOTEXHOJIOTUH  JUIsl  PalMOHAIBHOTO
IPUPOIONOIB30BAHNS;

YMEHUE pellaTh JJIEMEHTAPHbIE TIE€HETUYECKHE 3aJadyd Ha MOHO- H
JUTUOPUIHOE CKPEIIMBAHME, CLEIJICHHOE HACIEI0BaHUE, COCTABIIATH CXEMBI
MOHOTHMOPHIHOTO CKpEIIMBAHMsI JJIsl MpelCcKa3aHUsl HacJIeJOBaHUs MPU3HAKOB Y
OpPIraHHU3MOB;

YMEHUE BBINOJIHATH JIA0OpAaTOpPHbIE M MPaKTHUYECKHe padOThl, COONIOAATH
MpaBuiia Mpu padboTe ¢ y4eOHBIM U JJaOOPaTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHYECKH OLEHUBAaTh W HHTEPNPETUPOBATH HHOOPMALIUIO
OMOJIOTMYECKOT0  COJAEpKaHMsI, BKJIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS U3
pPa3IUYHBIX UCTOYHUKOB (CPEACTBA MAaCCOBOM MH(POpPMALIUU, HAYYHO-TIOMYJIIPHBIE
MaTepHuaibl), 3TUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEIOBAaHUN B OHOJIOTHH,
MeIUIMHE, OMOTEXHOJOTUH;

YMEHHME CO3/1aBaTh COOCTBEHHbIE NHCbMEHHBIE M YCTHbIE COOOIIEHUS,
00001ast OnoJIOrMuecKyr0 HHGOPMAIMIO U3 HECKOJbKMX HMCTOYHUKOB, TPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.

[IpeameTHble pe3ynbTaThl OCBOCHMS ydeOHOro npeamera «buonorus» ¢ 11
Kacce JOJKHBI OTPaXKaTh:

c(OpPMUPOBAHHOCTH 3HAHUNA O MECTE U POJM OMOJIOTUU B CHUCTEME HAYYHOIO
3HaHUS ECTECTBEHHbIX HayK, B (OPMHpPOBAHMM COBPEMEHHON €CTECTBEHHO-
HAay4YHOM KapTHHbl MHpa MU HAyYHOI'O MHUPOBO33PEHMS, O BKIJIAJE POCCHUICKUX U
3apyOEKHbIX YUEHBIX-OMOJIOTOB B pPa3BUTHE OHOJOTWH, (PYHKIUOHAIBHOU
IPaMOTHOCTH Y€JIOBEKA JUIsl pELIECHUS KU3HEHHBIX 3a/a4;

YMEHHE PACKpbIBATh COACpKaHNE OMOJOTMUYECKUX TEPMUHOB U MOHSATUI: BH,
MONYJISIIUs, TEHO(OH, SBOJIONHUS, IBIKYIIUE CHIbl ((PaKTOPbI) HBOJIIOLNH,
IPUCIIOCOOIEHHOCTh OPraHMU3MOB, BHJI000PA30BaHME, SKOJIOTMUECKHE (DAKTOPBI,



HKOCHCTEMA, MPOIYLEHTHI, KOHCYMEHTBbI, pPEIyLEHTbl, IeNH  NUTaHHS,
AKOJIOTHYECKas TpamMua, OMoreoreHos, onocdepa;

yMEHUE Wu3jaratb OHOJOTMYECKUE Teopuu (dBONIOIMOHHAS Teopus Y.
JlapBuHa, CHUHTETHYECKass TEOpUs SBOJIIOIMHU), 3aKOHBI W 3aKOHOMEPHOCTU
(3aponpimeBoro cxoacta K. M. bopa, depenoBanusi TlilaBHBIX HamlpaBICHUN U
nyteit aBomoruu A. H. CeseprioBa, yuenns o 6mocepe B. U. Bepnanckoro),
OTIPEAETATH TPAHUIIBI MX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yYMEHUE BJIAJIETh METOJIaMHU HAYYHOT'O MO3HAHUSI B OMOJIOrMH: HAOII0JEHUE U
OMKMCAHHUE >KUBBIX CHUCTEM, IPOLIECCOB U SIBJICHUM, OpraHu3aiusi U MpPOBEICHUE
OMOJIOTHYECKOTO SKCIIEPUMEHTA, BBIIBUKCHHIE TUIIOTE3bI, BHISBICHUE 3aBUCUMOCTH
MEXIYy HCCIEAYEMbIMH BEITUYMHAMHU, OOBSICHEHHE IOJYYCHHBIX pPE3yJIbTaToOB,
UCIIOJIb30BaHHBIX HAYYHBIX MOHSITHI, TEOPUH M 3aKOHOB, YMEHHE JENaTh BHIBOJIBI
HAa OCHOBAHHM IOJIyYE€HHBIX PE3YyJIbTaTOB;

YMEHHME BBLICIATh CYIIECTBEHHbBIE TPU3HAKH CTPOEHUS OUOJIOTMYECKUX
OOBEKTOB: BHJOB, TOMYJAIMHA, TPOIYICHTOB, KOHCYMEHTOB, pPEAYIECHTOB,
OMOreolleHO30B M 3KOCHUCTEM, OCOOEHHOCTH MPOLECCOB: HACJIEICTBEHHOU
U3MEHYUBOCTH, €CTECTBEHHOTO OTOOpa, BUA000pa30BaHHUsA, MPUCIOCOOIEHHOCTH
OpPraHM3MOB, JIEHCTBUSL SKOJOTMUYECKUX (DAaKTOPOB Ha OpraHM3Mbl, IEpeHoca
BEUIECTB U IIOTOKAa JHEPIMM B HKOCHUCTEMAax, aHTPONOTE€HHBIX HM3MEHEHHH B
HPKOCUCTEMAX CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M OHOr€OXMMHUYECKHX
LIMKIIOB B Ouocdepe;

YMEHHE NMPUMEHATh MOJyUYE€HHBbIE 3HAHUS AJi1 OOBSICHEHUS OMOJIOTHMYECKUX
IIPOLIECCOB U SIBJICHUMW, Il NMPUHATHS NPAKTUYECKUX PELICHUN B MOBCEIHEBHOM
XKU3HH C 1eJIbl0 o0ecrieyeHus: 0e30MacHOCTH CBOETO 3/I0pOBbsl M 30POBbA
OKpPYXAaIOIUX JIFOJeH, COOJII0IEHUS] HOPM I'PaMOTHOTO TTOBEACHUS B OKPYXKaroIen
IPUPOHON cpene, TOHMMaHHWE HEOOXOAMMOCTH WCIOJIBb30BAHUS JOCTHKCHHIMA
COBPEMEHHOW OMOJIOTHH JIJIsl pAlMOHATILHOTO MPUPOIOIOIb30BAHNUS;

YMEHHE pellaTh dJeMEHTapHble OMOJIOTMYECKUE 337a4Yd, COCTABIISATH CXEMBI
NepeHoca BEIIeCTB U SHEPTUU B dKOCUCTEMAX (1[eNU MUTaHUS);

YMEHUE BBIMOJIHATH JIA0OpATOpHbIE M MpaKTUYeCKHe padoThl, COOI0IATh
npaBuia npu pabote ¢ ydeOHbIM U Ja00paTOPHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBATh W HHTEPNPETUPOBATH HHOOPMALINIO
OMOJIOTMUECKOTO  COJAEpKaHMs, BKJIIOYAIONIYIO IICEBJIOHAYYHbIE 3HAHUS U3
Pa3IMYHBIX UCTOYHUKOB (CpeACTBa MacCOBOW MH(OpMaIMK, HAyYHO-TIOMYJSPHBIC
MaTepualbl),  paccMaTpuBaTh  IJI00AJbHBIE  DKOJOTHMYECKHE  MPOOJIEMBI
COBPEMEHHOCTH, (POPMUPOBATH MO OTHOUICHUIO K HUIM COOCTBEHHYIO MO3UIHUIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE MHCbMEHHBIE M YCTHBIE COOOIIEHUS,
0000111ast OMOJIOrMYecKy0 UH(GOPMAILMIO U3 HECKOJbKUX MCTOYHUKOB, IPAMOTHO
MCITI0JIb30BATh MOHATUIHBIN anmapat OMOJOTHH.



TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosun4vecTBO 4acon D1eKTPOHHbIE
Ne HaumeHnoBaHue pasaeioB e I | e—— (uudpossbie)
/11 | ¥ TeM NPOrpamMmsl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
bu6mmoreka [IOK
! buonorus Kax tayka 2 05 https://m.edsoo.ru/7f41c292
5 JKuBble CUCTEMBI U UX 1 bu6mmoreka [IOK
OpraHu3aus https://m.edsoo.ru/7f41c292
3 XUMHUYECKHU COCTaB U 8 1 bubmuorexa [JOK
CTPOCHUE KIIETKH https://m.edsoo.ru/7f41c292
bu6mmoreka [IOK
4 HKHSHETEATEIEHOCTE KICTKH 0 https://m.edsoo.ru/7f41c292
PazmHoxkeHue u
5 MHIUBUYyAIbHOE Pa3BUTHE 5 1 bubmorexa HOK
4 P https://m.edsoo.ru/7f41c292
OpraHu3MOB
5 HacnencrBeHHOCTh 1 8 15 bu6mmoreka I[IOK
U3MEHYMBOCTh OPTaHU3MOB ' https://m.edsoo.ru/7f41c292
7 Cenekiusi OpraHu3MOB. 3 bubmmoreka [TOK
OCHOBBI OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
Bbu6mmoreka [IOK
P 1
8 C3EPBHOE BpeMi https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB 34 0 4
1O ITPOI'PAMME




11 KIIACC

Hommtenonanie KoaunuecTBo yacoB JIeKTpOHHbIE
Ne (uudpoBbie)
pa3aeyioB U TeM Konrpoabubie | IlpakTnueckue
n/n Bcero o0pa3oBaTe/IbHbIE
NPOrpaMMblI padoThI padoThI
pecypchbl
1 DBOIIOIIMOHHAS 9 1 bu6nunoreka LIOK
Ouosorus https://m.edsoo.ru/7f41cc74
Bo3HuKHOBEHHE U G OK
2 pa3BUTHE KU3HU HA 9 0.5 nosmoteka 1
Jeue https://m.edsoo.ru/7f41cc74
3 OpranusMmsl 1 5 1 bubmmoteka LIOK
OKpY>Karolas cpeaa https://m.edsoo.ru/7f41cc74
CoolmiectBa u Bt oK
4 IKOJIOTHYECKHE 9 nbmmotexa Il
CHCTEMEL https://m.edsoo.ru/7f41cc74
bubmmoteka [IOK
5 P 2
CICPBHOC BpEMt https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO
- 34 0 25

YACOBIIO ITPOI'PAMME







IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos DJIeKTPOHHDIE
Ne Mara nu@pposbIe
Tema ypoka Konrpoasubie | IlpakTnuyeckue
n/n Bcero u3y4yeHusi | oOpasoBaTe/bHbIE
padoThI padoThI
pecypcsl
bu6mmorteka I[IOK
1 buonorus B cucreme Hayk 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
MeTo1bl MO3HAHUS KUBOU
npupoasl. [Ipakrnueckas
pabota Ne 1 Eub 10K
nonnoTeKa
2 U 1 0.5
(CTIOTLIOBAMNE https://m.edso0.ru/863e6122
pa3IMYHBIX METO/I0B MPU
U3YYEHUU OMOIOTUYECKUX
00BEKTOB»
3 buonoruyeckue cucTeMsl, 1 bu6mmoreka [IOK
IIPOLIECCHI U UX U3YYCHUE https://m.edso0.ru/863e6564
4 XUMHWYECKUN COCTAB KICTKH. 1 bubmuorexa [IOK
Bopna u muHepanbHble COMU https://m.edso0.ru/863e674e
5 benku. CocraB u ctpoenue 1 bubmuotexa [JOK
OenkoB https://m.edsoo.ru/863e6b72
DepMeHTH —
OMOJIOTHYECKHE BuG OK
6 KaTaJIM3aTophI. 1 0.5 nommoreka L1

Jlaboparopnas padora Ne 1
«3yyeHne KaTaIuTUYECKON

https://m.edso0.ru/863e6b72




aKTUBHOCTH (PepMEHTOB (Ha
npuMepe aMHiIa3bl WK
KaTasasbl)»

bubmuorexa [JOK
! YraeBopet. JiummaEL https://m.eds00.ru/863e6870
3 HyxenHoBbIE KUCIOTHI. bubmmoreka [LIOK
ATO https://m.edso00.ru/863e6d5¢
HcTtopus u MmeTon!
9 us3 ;)HI/I}I KJIeTKi Bubmorexa ITOK
A ) https://m.eds00.ru/863e6e88
Knerounas teopus
10 Krnerka kax nexoctHast
J)KMBasi CHCTEMA
CrpoeHnue 3yKapuoTUIeCKOM
kneTku. JlabopaTopHas
pabota Ne 2 «3yuenue
CTPOEHUS KJIETOK PACTCHHI, Bu6morexa [IOK
11 YKUBOTHBIX, TPUOOB U 0.5 https://m.eds00.ru/863e6ff0
OaxTepuii Mo MUKPOCKOIIOM https://m.edso0.ru/863e716c
Ha TOTOBBIX
MUKpOTIpernaparax u ux
OITHCAHUE)
12 OOMeH BEIIeCTB UK bubmuorexa [JOK
METa00IM3M https://m.eds00.ru/863e766¢
bu6nmmoreka [IOK
13 POTOCHHTE3. XeMOCHHTE3 https://m.eds00.ru/863e7c98
. bubmuorexa [JOK
14 uepremieckuii obmen https://m.edso0.ru/863e7aae
15 JKu3HeHHBIN IHUKIT KICTKH. 0.5 Bbubnmuoreka [IOK




Jlenenue kiaeTku. MuTos.
JlaGopaTtophnast paborta Ne 3
«Halmnronenue mutosa B
KJIETKaX KOHUMKA KOpeIKa
JyKa Ha TOTOBBIX

https://m.edso0.ru/863e7dc4

MUKpOTpenaparax»
16 buocuntes 6enka. Peakius bubnuorexa [JOK
MaTpPU4YHOI'0 CUHTE3a https://m.edso0.ru/863e796e
17 Tpaucasus — OMOCHHTE3 bu6nmoreka [IOK
Oenka https://m.edsoo.ru/863e796e
18 Hexnetounsie popmbl bubnuorexa [JOK
JKU3HU — BUPYCHI https://m.edso0.ru/863e7540
®opMbI pa3MHOKEHUS bubmorexa [IOK
19 PMHID https://m.edso0.ru/863e81b6
OPTami3MOB https://m.edsoo.ru/863e831e
. bubnuotexa [JOK
2 M
0 eHos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue 1 pa3BUTHE
MOJIOBBIX KJIETOK.
O11010TBOpPEHHE. Bu6 110K
nOIMOTEeKA
21 Jlaboparopras padora Ne 4 05 https://m.edso0.ru/863e81b6
«3y4yeHue cTpoeHus
MOJIOBBIX KJIETOK HA TOTOBBIX
MUKpOTIpernaparax
29 HNunuBunyansHOE pa3BUTHE bubnuoreka [IOK
OpraHu3MOB https://m.edso0.ru/863e8436
93 I'eneTnka — Hayka o bubnmoreka [IOK

HaCJICACTBCHHOCTHU U

https://m.edso0.ru/863e8612




HU3MCHYUBOCTHU

24

3aKOHOMEPHOCTH
HACJIeJOBaHUSI IIPU3HAKOB.
MonorubpuaHoe
CKpelIBaHNe

bu6mmoreka [IOK
https://m.eds00.ru/863e8878

25

JurubpumHoe
CKpelIuBaHue. 3aKoH
HE3aBHCUMOTO
HaCJIeIOBaHHMsI IIPU3HAKOB

bubmuorexa [JOK
https://m.edso0.ru/863e89a4

26

CueruieHHOE Hacie10BaHNe
npu3HakoB. JJaboparopHas
pabota Ne 5 «M3yuyenue
pe3yJabTaToB
MOHOTHOPHUIHOTO U
TUTUOPUIHOTO
CKpEIIUBaHUS y JPO30(UIIbI
Ha FOTOBBIX
MUKpOIpenapaTax»

0.5

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

27

T'eneTuka momna.
HacnenoBanue npu3zHakos,
CIIEIUICHHEIX C IIOJIOM

bu6mmoreka [IOK
https://m.edso0.ru/863e8c60

28

HN3MeHYnBOCTE.
Henaciaencreennas
M3MEHYHBOCTD.
JlaboparopHas pabota Ne 6.
N3yuenune
MOTU(UKAITTOHHON
W3MEHUYUBOCTH, TIOCTPOCHHE
BapHAIIMOHHOTO psia U

0.5

bu6mmoreka I[IOK
https://m.edsoo.ru/863e8efe




BAapUALIMOHHOMN KPUBOM»

Hacnencreennas
U3MCHYUBOCTD.
JlaboparopHuas padora Ne 7. bubnuoreka [IOK
29 . 1 0.5
«AHanu3 MyTauui y https://m.edsoo.ru/863e8efe
JPp030(hUITBI HA TOTOBBIX
MUKpOIpernaparax»
bu6mmorteka I[IOK
r 1
30 crcTiia derosera https://m.edso0.ru/863e8d78
PesepBHBIi ypOK.
31 O06o0mIeHue 1Mo TemMe 1
«HacnencTBeHHOCTD U
U3MEHYUBOCTH OPTaHU3MOBY
32 Cenekius Kak HayKa v 1 bubnmnoreka [IOK
polLecc https://m.edso0.ru/863e9214
MeTo1bI ¥ JOCTHKEHUS
33 CEJICKIIUM PACTEHUU U 1 bubmorexa HOK
P https://m.edso0.ru/863e9214
YKUBOTHBIX
34 buorexHooryus Kkak oTpacisb 1 bubnuoreka [IOK
IIPOU3BOJICTBA https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO HACOB 34 4

I10 ITPOT'PAMME




11 KIIACC

KoaudecTBO 4acoB

JJIeKTPOHHbIE
N Tema ypoka Kontpoabubie | IIpakTuyeckue Hara ungposbie
n/n Bcero u3y4yeHusi | oOpasoBaTe/bHbIE
padoThbI padoThbI
pecypchbl
1 DBOJIONHUS U METOIBI €€ 1 bu6nmoreka [IOK
U3Y4YEHUS https://m.edsoo.ru/863ea20e
HcTopus pa3BuTus
2 MPEACTABICHUIN 00 1 bubmmorexa [IOK
https://m.edso0.ru/863e9570
SBOIIOLIUU
bubmuorexa [JOK
3 M 1
FRPOSBOIOTHE https://m.edsoo.ru/863e9cle
[Honmynsauums xkak
JJIeMEeHTapHas eAIMHUIIA
BH/JIa U HBOJTIOIUU. Eub 10K
nonroTexa
4 JIab 6ota Ne 1 1 0.5
abopatopriai pabota 2 https://m.eds00.ru/863e99c6
«CpaBHeHUE BUIOB 110
MOPGOIOTHIECKOMY
KPUTEPUIOY
BIDKYIIIHE CHJIBI
5 gneMZII{Iia HbIE (aKTOPHI) 1 bubmorexa HOK
P P https://m.edsoo.ru/863e9da4
SBOJTIOITUHT
5 EcrecTBenHsIi 0TO0OD 1 €ro 1 bubnuoreka [IOK
hopMbI https://m.edso0.ru/863e9ed0
Pe3ynbTatel 3BOIIOINN:
7 MPUCTIOCOOTICHHOCTD 1 0.5 Bubmorexa LIOK
' https://m.edsoo.ru/863e9fde
OpraHu3MOB U




BHI000pa30BaHue.
JlaGopaTtophnast pabota Ne 2
«Omnucanue
PUCTIOCOOTICHHOCTH
opraHu3ma u €€
OTHOCHUTEIIEHOTO XapaKTepay

HaHpaBJ’IeHI/IH U IIYyTHU

bu6mmorteka I[IOK

8
MaKpO3BOIIOLUN https://m.edso0.ru/863e9cle
9 HeobpaTumocTh 3BONIOIIH
10 HcTopus »ku3Hu Ha 3eMIie U
METO/bI €€ U3yYEHUS
1 I'uniores3sl TpOUCXOKIACHUS bubnunoreka [IOK
’)KU3HU Ha 3emiie https://m.edsoo.ru/863ea5a6
12 PazBuTue xu3HM Ha 3emiie bu6mmorteka [IOK
10 paM U Mepruoam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaMnbl YBOIIOLUN
PaCTUTENBHOTO U )KUBOTHOTO
mupa. [IpakTudeckas padbora
13 No li «I/I3p €Hue ’ 0.5 bubmmorexa HOK
i v ' https://m.edsoo.ru/863ea8bc
MCKOITAa€MbIX OCTAaTKOB
pacTeHui ¥ )KUBOTHBIX B
KOJUTEKITHSIX >
CoBpemeHHas cucteMa bubnuoreka [IOK
14
OpPraHNYECKOTr0 MUpa https://m.edsoo.ru/863ea48e
15 DBOIONHS YeJI0BeKa bubmuorexa [JOK
(aHTpOTOreHe3) https://m.edsoo.ru/863eac2c
16 JBuxyrue cuibl ((pakTops) bubmuorexa [JOK

AHTPOIIOI'CHE3a

https://m.edsoo.ru/863ead44




17

OCHOBHBIE CTaaNU
JBOJIFOLIMY YETIOBEKA

18

Yenoseueckue pacsl U
IPUPOHBIC aJJalTALUN
4eJI0BeKa

bu6mmoreka [IOK
https://m.edsoo.ru/863eaea2

19

Pe3epBHBIii ypOK.
O060011IEHHE 10 TEME
«B03HUKHOBEHHE U
pa3BUTHE KU3HU Ha 3emiIe»

20

DKonorus Kak HayKa

21

Cpensl oOuTanus u
IKOJIOTHYECKUE (DAKTOPBI

bubmuorexa [JOK
https://m.edsoo.ru/863eafec

22

AbuoTtnueckue GpakTopsbl.
JlaGopatopHas paGota Ne 3.
«Mopdonornueckue
O0COOEHHOCTH pacTeHH U3
Pa3HbIX MECT OOUTAHUS.
JlaGopaTtopHnast pabota Ne 4.
«BnusHMe cBeTa Ha pocT U
pa3BUTHE YEPEHKOB
KOJIeyca»

0.5

bu6mmoteka [IOK
https://m.edso0.ru/863eb10e

23

buoTtnueckue paxkropbl

bu6mmoreka I[IOK
https://m.edso0.ru/863eb348

24

DKOJIOTHYECKHE
XapaKTePUCTUKU
nomynsiiud. [Ipaktudeckas
pabota Ne 2 «IToacuér
TUIOTHOCTH TIOMYJISIIIAN

0.5




Pa3HBIX BUJOB PACTEHUIN»
o5 Coo01iecTBa OpraHu3MoB — 1 bubnuoreka [IOK
OHOLIEHO3 https://m.edso00.ru/863eb46a
%6 DKOJOTMYECKHUE CUCTEMBbI 1 bubmuorexa [JOK
(3KOCHCTEMBI) https://m.edsoo.ru/863eb46a
OcCHOBHBIE [TOKa3aTeNN
HKOCUCTEMBI.
27 DKOJIOTUYECKUE TUPAMU/IBI 1 bubmmorexa LHOK
y PANIARL https://m.eds00.ru/863eb5fa
CBolicTBa IKOCHCTEM.
Cyxkueccust
28 [Ipupoanbie 3KOCUCTEMBI 1
29 AHTpPONOT€HHbIE 1
HKOCHUCTEMBI
30 buocdepa — rinobanbHast 1 bubnuoreka [LIOK
JKOCHUCTEMA 3eMIIU https://m.edso0.ru/863ebb5e
31 3aKOHOMEPHOCTH 1 bubnuotexa [JOK
CylIlecTBOBaHUs Onochepsl https://m.edsoo.ru/863ebd16
32 YenoseuecTBo B Ouochepe 1
3emiun
33 CocymiecTBoBaHUE MPUPOJIBI 1 bubmuorexa [JOK
Y 4elI0BeYeCcTBa https://m.edsoo.ru/863ebale
PesepBHBIi ypOK.
34 O0600111eH1E TEeMBI 1
«CoobmecTBa u
IKOJIOTMYECKUE CHCTEMBD»
OBILIEE KOJIMYECTBO YACOB 34 25

I10 ITPOT'PAMME







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buosnorwus, 10 xnacc, ba3zoserit yposens/ B.1.CuBornazos,
N.b.Aradonosa,E.T.3axaposa. M:Ipoda.

METOIUYECKHUE MATEPHUAJIBI J1JI1 YYUTEJIA

MCTOAUYICCKUC PCKOMCHIAIIUU

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HUHTEPHET

http://bio.1september.ru

http://college.ru/biologiya/

http://www.eco.nw.ru


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







