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NNOACHUTEJBHASA 3AIINCKA

IIpu pa3paboTke mnporpaMmbl MO OHOJOTMH TEOPETUYECKYIO OCHOBY IS
ONpeaeneHus] MOAX0A0B K (DOPMHUPOBAHHUIO COJAEpPXN aHUSA Yy4eOHOro IMpeamera
«buonorus» cocraBunaM: KoHuenTtyanbHble nojoxenus DPIOC COO o
B3aMMOOOYCIIOBJICHHOCTH €€, COACpKAHMS, pe3ylbTaToB OOYy4YEeHHUS W
TpeOOBaHUIl K YPOBHIO MOATOTOBKHU BBIMTYCKHUKOB, MOJOKEHHS 00 OOLINX IENAX U
OPUHIMIAX, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHCTEMbI CPEIHEro
obmero oOpa3oBanusi B Poccuiickoit @Denepaiuu, a TakKe TOJOKEHUS O
cnenuduke OMoyoruu, €€ 3Ha4YeHUH B MO3HAHUU JKUBOW MPUPOABI U 00ECTICUCHUN
CYILLIECTBOBAHMS YeJoBeuecKoro oodmiectBa. COIrIAaCHO HAa3BaHHBIM IOJOKEHUSM,
onpeaeneHbl OCHOBHBIE (DYHKIIMHM MPOTPaMMBbI IO OMOJIOTHH U €€ CTPYKTYpa.

[Iporpamma 10 Ouonoruu nAa€t NpeAcCTaBICHUE O MHesIX, 00 o0miei
CTparerun OOy4YeHHs, BOCHUTAHUS M Pa3BUTHS OOyYarOLIUMXCs CpEeACTBAMU
yueOHOro mnpeamera «buonorus», omnpeaenser o0sA3aTeIbHOE MPEAMETHOE
COJEepKaHUE, €ro CTPYKTypy, pacupenesieHue [0 pas3ielaM M TeMa,
PEKOMEHIYEMYIO TIOCIIEI0BATENbHOCTh U3YUEHHsI yUeOHOro MaTrepuana ¢ yu4éToM
MEXMPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKA 00pa30BaTEIHHOTO
MpoIIecca, BO3PACTHBIX OCOOCHHOCTEH 00yYaromuxcs.

B nporpamme 1o OWONOrMM TakKe YYHUTHIBAIOTCS TpeOOBaHUS K
IUTAHUPYEMBIM JIMYHOCTHBIM, METANpPEeIMETHBIM U TMPEIMETHBIM pPe3yJibTaTaMm
oOyueHuss B (QOPMHPOBAHMU OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEIHLHOM
NeATEIbHOCTH/YUEOHBIX JEHCTBUM OOy4YaIOMMXCS IO OCBOCHHUIO COAEP:KaHUS
OMOJIOTUYECKOT0 00pa30BaHMUS.

B nporpamme no 6uonoruu (10—11 kimaccel, 6a30BbI YPOBEHB) peayiM30BaH
OPUHLKIT TPEEMCTBEHHOCTH B H3Y4YeHMHM Ouonoruu, Onarojaps ueMy B Hei
MPOCMATPUBAETCSI  HAIMPABJICHHOCTh HA pAa3BUTHUE 3HAHWM, CBS3aHHBIX C
(GOpMHpOBaHMEM  €CTECTBEHHO-HAYYHOTO  MHPOBO33pPEHUA, IIEHHOCTHBIX
OpUEHTALMH JTUYHOCTH, SKOJOTUUECKOTO MBIIIJICHHS, TPEJICTABICHUI O 310pOBOM
oOpa3e XH3HU U OEpeKHBIM OTHOIIEHHEM K OKpYXKaloIllleld MPUPOAHON cpene.
[ToaTomy Hapsaay ¢ U3ydeHHEM OOLIeOMOIIOTMUECKUX TEOpUH, a TakKe 3HAHUM O
CTPOEHHUU KUBBIX CUCTEM PAa3HOTO PaHTa U CYIIHOCTH OCHOBHBIX MPOTEKAIOLIUX B
HUX MPOILIECCOB B MpPOrpaMme Mo OMOJOTMHU YJIEJI€HO BHUMAaHHE HCIOIb30BAHUIO
MOJTYYCHHBIX 3HAHUW B MOBCEIHEBHOW YKM3HU JIJIS PEIICHUS TPUKJIAIHBIX 3a/1a4, B
TOM 4HcJe: NMPO(UIAKTUKHA HACIEACTBEHHBIX 3a00JI€BaHMI ueIOBEKa, MEIUKO-
T€HETUYECKOT O KOHCYJIbTUPOBaHUS, 000CHOBaHHUS HKOJIOTMYECKU
[IeJ1€CO00pa3HOro TMOBEICHUS B OKpYXalolled NPUPOAHOW cpede, aHauu3a
BJIUSIHUS XO3SMCTBEHHOM IESATENBHOCTH YEJIOBEKAa Ha COCTOSHUE NPHUPOAHBIX U
MCKYCCTBEHHBIX IKOCHCTEM. Y CHIICHHE BHUMAHUS K MPHUKIAIHON HAPaBICHHOCTH
yaeOHoro mpenMera «buosorus» MpoIUKTOBAaHO HEOOXOIUMOCTHIO 00ECTICUCHUS



YCIIOBUH JIJIsl PEIICHUsI OJHOM U3 aKTyaJbHBIX 33Ja4 IMIKOJIHHOTO OMOJIOTHYECKOTrO
oOpa3oBaHMs, KOTopas mpeamnojaraetT (GopMUpPOBaHHE Yy  OOYyYaIOLIUXCS
CIIOCOOHOCTH  aIallTUPOBATHCA K W3MEHEHHSIM JUHAMUYHO Pa3BUBAIOIIETOCS
COBPEMEHHOT'O MUpA.

buonorus Ha ypoBHE CpemHEero oOmero oO0pa3oBaHUs 3aHMMAET BaXHOE
Mecto. OHa obOecrieunBaeT (OpMUpPOBaHUE y OOYYalOIIUXCS MPEACTaBICHUNU O
HAyYHOM KapTHHE MHpa, pacliupsieT U 000OIIaeT 3HaHUS O XKHUBOW Hpupoje, e
OTJINYUTENIBHBIX MPHU3HAKAX — YPOBHEBOM OPTraHU3alMM WU HBOJIOLUH, CO3MAET
yCIIOBUS  JJIsi:  TO3HAHUS  3aKOHOB  JKMBOM  mpuponbl, (GOpMHpPOBAHUSA
(YHKIIMOHAJIBPHOW TPAMOTHOCTH, HABBIKOB 3J0pPOBOr0 M Oe3zomacHoro oOpasza
KU3HH, IKOJIOTHYECKOT0 MBIIUICHHS], IEHHOCTHOTO OTHOILIECHUS K dKUBOW MPUPOJIE
U YEJIOBEKY.

Bonbiioe 3HaueHne OMOJIOTUs UMEET TaKkKe JJIsl PEIIEHUsI BOCIUTATEIbHBIX U
pa3BUBAIOIIMX  337a4  CpeJHero  oOmero  oOpa3oBaHUs, COLMAIU3ALNH
oOyuaronuxcs. M3yuenue Ouosiornu o0ecreuynBaeT ycaoBUs A1 (OPMHUPOBAHUS
UHTEIUIEKTYaJbHbIX, KOMMYHUKALIMOHHBIX ¥ HWH(GOPMAIMOHHBIX HAaBBIKOB,
ACTETUYECKON KYJIbTYphl, CIIOCOOCTBYET HMHTETpallMd OHOJIOTMYECKHX 3HAHUHU C
IPEICTaBICHUAMU U3 APYTUX Y4EOHBIX MPEAMETOB, B YaCTHOCTU, (PU3UKH, XUMUU
u reorpadun. HazBaHHbIE NOJIOKEHUS O MPEJHA3HAYEHUU Y4EeOHOro MpeameTa
«buonorus» coCTaBUIM OCHOBY /I ONpPENENeHUs IMOAXOAOB K OTOOpy H
CTPYKTYPUPOBAHHMIO €r0 COAEP)KaHUs, IPEIACTaBICHHOIO B IIporpamme II0
ounomnoruu.

Ot6op coxaepxkanusi yuyeOHoro mpeamera «buosorus» Ha 0a30BOM ypOBHE
OCYHIECTBIEH € TMO3MIMI KyJIbTYpOCOOOPAa3HOrO MOAXO0AA, B COOTBETCTBUHU C
KOTOPbIM OOyYaromfecs: JOJKHBI OCBOMTH 3HAHMUS U YMEHHS, 3HAUMMbIC IS
dbopmupoBaHus 0OIIEH KyJbTYphl, OMNpPEACISIONIME aJeKBAaTHOE TOBEIACHUE
YeJIoBeKa B OKpY’Karolleld MPUPOJAHOM cpejie, BOCTpeOOBaHHBIC B IMOBCEIHEBHOM
KHU3HU U MPaKTHUECKOM AesTenbHOCTH. Ocoboe MEeCTo B 3TOH CHUCTeMe 3HaHM
3aHUMAIOT JIEMEHTHI COCPKAHUS, KOTOPBIE CIIyKaT OCHOBOU i (popMUpOBaHUS
IIPEICTABICHUM O COBPEMEHHOW €CTECTBEHHO-HAyYHOM KapTUHE MHUpa U
LHEHHOCTHBIX  OPHUEHTAlUSAX  JIMYHOCTH, CIOCOOCTBYIOIIMX  TyMaHH3alUU
OMOI0rHYecKOro o0pa3zoBaHusl.

CTpyKTypUpOBaHUE COJAEpKaHUA YYEOHOro MaTepuajia B Iporpamme 1o
OMOJIOTHM OCYILECTBICHO C YYE€TOM MPHOPUTETHOTO 3HAYEHUs 3HAHUU 00
OTJIMYUTENBHBIX OCOOCHHOCTAX >KMBOM MPUPOJIBI, O €€ YPOBHEBOW OpraHU3allud U
ABOJIIOLMHU. B COOTBETCTBUM C 3TUM B CTPYKType yueOHOro npeamera «buonorus»
BBIJICJICHBI CIIEYIOIINE COJEpKaTeNbHbIe TMHUU: «buonorus kak Hayka. Metozbl
Hay4yHOTo no3HaHus», «KieTka xak Ouonornueckas cucreman, «OpraHusm Kak



Oouonoruyeckas cucreMa», «CucrtemMma U MHOTo0Opasve OpraHuyecKoro Mupay,
«OBOIOLUSA KUBOK TPUPOABD», « IKOCUCTEMBI U MPUCYILIUE UM 3aKOHOMEPHOCTH.

Lenp u3yuenus: yuebnoro npeamera «buonorus» Ha 6a30BOM ypoOBHE —
OBJIAJICHHE  OOyYarOIIMMHUCA 3HAHUAMH O  CTPYKTYPHO-(DYHKIMOHAJIBHOM
OpraHu3allMd >KUBBIX CHCTEM PA3HOIO0 paHra M NOpHOOpPETeHHE YMEHUI
UCIIOJIb30BaTh ATH 3HAHMS Ui TPAMOTHBIX JCHCTBUH B OTHOIIEHUH OOBEKTOB
KUBOU NIPUPOJIBI U PELICHUS PA3TUYHBIX )KU3HEHHBIX MTPOOJIEM.

JlocTuxeHne 1ienu u3ydeHus: yueOHoro npeamera «buosiorus» Ha 6a30BoM
YpOBHE 00€CIIEUNBACTCS PEIICHUEM CIICAYIOIINX 3a/1a4:

OCBOCHHME OOYyYaIOIIMMHCS CUCTEMbl 3HAHUW O OHMOJOTUYECKUX TEOPHUSX,
YUEHHSIX, 3aKOHAX, 3aKOHOMEPHOCTSX, TUIIOTE3aX, MPAaBWIAX, CIYXKAIUX OCHOBOU
ig (HOpMHUPOBAHMS MPEACTABICHUN O €CTECTBEHHO-HAYYHOM KapTHUHE MHUPA, O
METO/aX HAay4YHOIO IMO3HAHMS, CTPOEHUU, MHOT000Opa3uu U OCOOCHHOCTSX >KMBBIX
CUCTEM PA3HOr0 YPOBHS OpraHU3allid, BBIAAIOUIMXCS OTKPBITHSIX U COBPEMEHHBIX
UCCIIEJOBAaHUSIX B OMOJIOTHH;

(GopMupoBaHrue y OOy4YarOIIMXCS IO3HABATENbHBIX, MHTEJUIEKTYalbHbIX WU
TBOPYECKUX CIOCOOHOCTEW B MPOLECCE aHajiu3a JAaHHBIX O MYyTSIX pa3BUTUS B
OMOJIOTUM HAy4YHBIX B3IVISIAOB, WJEH M TOAXOJOB K HM3YYEHHIO >KMBBIX CHUCTEM
Pa3HOIO YPOBHSI OpraHU3aluy;

CTAaHOBJICHHE Yy OOydYarommxcst oOmell KyJIbTypbl, (YHKIIMOHAILHOM
IPAaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OLIEHUBATH SBJICHUS OKPY’KAIOIIETO
MHUpa >KMBOM MPUPOJAbI HA OCHOBAaHMM 3HAHUUA W OIbITA, MOJYYEHHBIX MPHU
M3y4YEeHUU OMOJIOTHH;

(¢opMupoBaHue y oOyyaroluxcs YMEHUH WUIIOCTPUPOBATh 3HAYEHUE
OMOJIOTMYECKUX 3HAHUM B NPAKTHUUYECKON JEATEIbHOCTH 4YEJIOBEKA, Pa3BUTHU
COBPEMEHHBIX MEAUIIMHCKUX TEXHOJOTUN U arpoOMOTEXHOJIOTHIA;

BOCIIUTaHUE YOEKIEHHOCTH B BO3MOXKHOCTM MO3HAHUS YEJIOBEKOM >KHUBOU
IIPUPOJIBI, HEOOXOIUMOCTH OEPEKHOTO OTHOIICHUS K HEH, COOTIOICHUS dSTHUSCKUX
HOPM IIPU MTPOBEICHUHN OMOJIOTUYECKUX UCCIIE0BaHUM;

OCO3HaHWE IICHHOCTH OWOJIOTMYECKUX 3HAHWM [JIs1 TOBBIMIEHUS YPOBHS
AKOJIOTUYECKOHN KYJIbTYpPbl, AJ11 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;

MpUMEHEHNEe MPUOOPETEHHBIX 3HAHUN U YMEHUM B TTIOBCEIHEBHOM KU3HU JIJIS
OLICHKH TMOCJEICTBUI CBOEH AESTEIbHOCTHU 110 OTHOLIEHUIO K OKPY>KaIOIIEeH cpene,
COOCTBEHHOMY 3/I0pOBbIO, OOOCHOBaHHWE U COONIOACHHE MeEpP MNPOPUITAKTUKU
3a00JIeBaHUN.

B cucreme cpennero oobmero oOpazoBanust «buonorus», mzydaemas Ha
0a30BOM YpOBHE, SIBIISIETCSI 00S3aTeIbHBIM YYEOHBIM MHPEIMETOM, BXOISAIIUM B
COCTaB NpeaMeTHOM o0aacTu « EcTecTBeHHO-HAyUHbIE IPEIMEThD.



Jiist m3ydennsi Ononaoruu Ha 6a30BOM YPOBHE CPeTHEro 00Iero o0pa3oBaHUs
orBoauTCs 68 wacoB: B 10 kiracce — 34 gaca (1 gac B Henemo), B 11 ximacce — 34
yaca (1 gac B Hezento).



COJEPKAHUE OBYYEHUA
10 KITACC

Tema 1. Bnosnorusi kak Hayka.

buonorus kak Hayka. CBsi3b OMOJIOTHH C OOIIECTBEHHBIMU, TEXHUYECKUMU U
JIPYTUMU €CTECTBEHHBIMU HayKamu, (puiocodueil, ITUKON, ICTETUKON U MPaBOM.
Pons Ouonorum B (HOpMUPOBAHHH COBPEMEHHOW HAay4YHOW KapTUHBI MUDpA.
Cucrema OHOJIOTMYECKUX HAYK.

Metobl TO3HAHUS KUBOU MPUPOIbI (HAOIIOICHUE, SKCIIEPUMEHT, ONMCAHMUE,
u3MepeHue, Kinaccuukalus, MOACIMPOBaHUE, CTaTHCTUYECKas 00paboTka
JTAHHBIX ).

JdemMoHCcTpauMu:

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

Tabmuupl 1 cxeMbl: «MeTo/Ibl MO3HAHMS )KUBOU IPUPOIBD.

JlaGopaTopHble U NpaKkTH4ecKne padoThbl:

[Ipaktuueckass pabdora Ne 1. «Jcrnonp3oBaHHE pa3IMYHBIX METOJIOB MpPH
U3YYCHUH OUOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble CCTEMBI U UX OPraHU3aIUs].

Xusble cuctembl (OMOCUCTEMBI) KaK MpeaMeT u3ydyeHus ononoruu. Otaudue
YKUBBIX CUCTEM OT HEOPTaHUYECKOW MPUPOIBI.

CgoiicTBa OMOCHCTEM U UX Pa3HOOOpa3re. YPOBHU OpraHu3aluid OMOCUCTEM:
MOJICKYJISIDHBIM, KJIETOYHBIM, TKAHEBbIM, OPTraHU3MEHHBIM, MOMYJIAIMOHHO-
BUJIOBOM, SKOCUCTEMHBIN (OMOTEOIIEHOTUYECKHI ), OMOC(EPHBI.

JdemoHcTpaumu:

Tabnuupl u cxembl: «OCHOBHBIE TPU3HAKH JKU3HUY, « Y POBHHU OpraHU3ALNU
KUBOU MPUPOABD.

O6opynoBanue: mojensb Mosiekyisl JJTHK.

Tema 3. XumMuyeckuii cOCTaB M CTPOEHME KIETKHU.

XUMHUYECKAM COCTaB KIIETKU. XUMHUYECKHE 3JJIEMEHTBI: MAaKpPOAJIEMEHTHI,
MHUKpORJIEMEHTHI. Boja 1 MUHEpabHbIE BEIIECTBA.

OyHKIMM BOABI M MHUHEpaJIbHBIX BemlecTB B KkieTke. llomnepxanue
OCMOTHUYECKOT0 OanaHca.

benku. CoctaB u crpoeHne O0enKOB. AMUHOKHCIOTHI — MOHOMEPHI OETKOB.
He3ameHnnmble 1 3aMEHUMbIE aMUHOKHUCJIOTHI. AMUHOKHUCIIOTHBIA COCTaB. Y POBHHU
CTPYKTYpbl O€IKOBOM MOJIeKYyJbl (TIepBUYHAS,, BTOpPUYHAS, TpETUYHAS U
YeTBEPTUYHASI CTPYKTypa). XHMHYECKHE CBOMCTBa OenkoB. buonornyeckue
(GyHKIIMH OEIKOB.



depmeHTsl — Owonormyeckue Karamuszatopel. CTpoeHue depmeHTa:
aKTUBHBIM 1EHTp, cyOcTpatHas cnenupuuHocTb. KodepmeHntsl. BuramuHbl.
OTnunuust PepMEHTOB OT HEOPTaHUYECKUX KaTaIH3aTOPOB.

VYrineBoapl: MoHOcaxapuabl  (TJIIOKO3a, pubo3a U J1€30KCUpu003a),
aucaxapuibpl  (caxapos3a, JakTo3a) W moiMcaxapuibl (Kpaxmall, TJIMKOTEH,
1esutoo03a). buonornueckne GyHKIUU YIII€BOIOB.

Jlunmuasl:  Tpurauuepuabl, Qgocdonunuasl, crepounbl. ['uapodunbHO-
runpodoOHble  cBoicTBa. buonormueckue ¢yHkiuu unugoB. CpaBHEHHE
YTJIEBOJ0B, OEJIKOB U JIMIUA0B KaK HCTOYHUKOB YHEPTUU.

HykneunnoBsie xkucnotel: JIHK wu PHK. Hykneotuasr — MOHOMEpHI
HyK1enHOBBIX KUCIOT. Ctpoenue u @yukiuu JJHK. Ctpoenne u ¢pynkuuu PHK.
Buast PHK. AT®: ctpoenue u GpyHKIUH.

[uronorus — Hayka o kieTke. Kierounast Teopust — npumep B3auMOAECHCTBUS
ujel 1 pakToB B HAYYHOM MO3HAHUHU. MeTObl U3yUEHUs KIETKH.

Knerka kak wnenoctHas xuBas cucrteMa. OOmMe NTPU3HAKK —KIIETOK:
3aMKHyTasi HapyxHas meMOpana, Monekyybl JJHK kak renermueckuid anmapar,
CUCTEMa CHHTE3a OelKa.

Tunel KJIETOK: »yKapuoTHYecKass W mpokapuotudeckas. OcoOEHHOCTH
CTpPOEHHUS MPOKapHOTUYECKOM KieTkHu. KierouHnas crenka Oaktepuii. CtpoeHue
AYKAPUOTUYECKON KJIETKM. (OCHOBHBIC OTJIMYMUS PACTUTEIBHOM, >XUBOTHOM H
rpUOHON KIIETKHU.

[ToBEepXHOCTHBIE CTPYKTYPBI KJIETOK — KJIETOYHAs CTEHKA, TNIMKOKAJIUKC, UX
¢bynkuuu. [Tnazmarnueckas memOpana, e€ cBoiictBa u ¢pyHkuuu. [{uromnnazma u eé
opranouipl. OnHoMemOpaHHble opraHouabl kieTku: JIIC, ammapart ['ombmxw,
mu3ocombl. [lodyaBTOHOMHBIE OpraHOMJIbI KJIETKU: MHUTOXOHJPHUH, IUIACTH]BI.
[IpoucxoxneHne MHUTOXOHIpUM © 1actun. Buasl mmactua. HememOpanHubie
OpraHOWIbl KJIETKH: PHUOOCOMBI, KIIETOUYHBIA IIEHTP, IEHTPHUOIU, PECHHYKH,
KryTUKUA. OYHKIIMU OPraHOUI0B KJIETKU. BiItoueHus.

SAnpo — perynsaropuslid 1eHTp KieTku. CTpoeHue sapa: sjuepHas 000JI0vKa,
KapHoIluiazMa, XpOMaTHH, SIAPBIIIKO. XPOMOCOMBI.

TpaHCcHOpT BELIECTB B KIIETKE.

JdeMoHcTpanuu:

[Toptpetsl: A. JleBenryk, P. I'yk, T. [lIBann, M. lIneiinen, P. Bupxos, Jx.
Yorcon, ®@. Kpuk, M. Yunkunc, P. ®panknun, K. M. bap.

Hunarpammer:  «PacrmipenesieHue XHUMUYECKHMX  JJIEMEHTOB B HEXHUBOM
npupoze», «Pacrpenenenne XuMUIECKUX 3JIEMEHTOB B dKUBOU IMPUPOAEY.

Tabmuupbl u cxemsl: «llepuognueckas TabivIa XUMHUYECKUX DIIEMEHTOBY,
«CTpoeHure MoJIEKyIIbl BOJIbI», «brocunTtes 6enkay, «CTpoeHrne MOJIEKYJIbl OeNKay,
«Ctpoenue depmentan, «Hyknennosbie kucnoTsl. JJHK», «CtpoeHne MosaeKyJibl



AT®», «CtpoeHne 3yKapuOTUYECKOU KIIETKN», «CTpoeHne KUBOTHOM KIIETKW»,
«CTpoeHue pacTUTENbHON KIETKN», «CTpOEHUE MPOKAPUOTUUYECKOW KIIETKW»,
«CtpoeHue s1pa KIETKN», «Y TIAECBOAb, «JIumuab.

ObopynoBaHue: CBETOBOM MHMKPOCKOM, OOOpYAOBaHUE IS TPOBEIACHHUS
HaOJIOJICHUM, HW3MEPEHHM, SKCIIEPUMEHTOB, MHUKpOIpEnapaThl PaCTUTEIIbHBIX,
KUBOTHBIX U OAKTEPHUAIBHBIX KJIETOK.

JlaGopaTopHble U NpaKTH4ecKne padoThbl:

Jlabopatopnass pabora Ne 1. «/3yyeHue KaTaaIUTUYECKOW aKTUBHOCTH
dbepMeHTOB (Ha IPUMEPE aMIITa3bl WU KaTajaasbl)y.

JlabopatopHass pabora No 2. «/3ydyeHue CTpoeHHsS KJIETOK pacTEHUH,
KUBOTHBIX U OaKTepuil MOJ, MUKPOCKOIIOM Ha TOTOBBIX MHUKpONIpemnapaTax M HX
OTIHCAHUE.

Tema 4. 7ZKu3HeneATeIbHOCTb KJIETKH.

OOMeH BelecTB, Wi MEeTadoIu3M. ACCUMUWIAIUS (TUTACTUYECKU OOMEH) U
TUCCUMWISIIUS (PHEpreTUuecKuid OOMEH) — JIB€ CTOPOHBI €JIMHOTO Mpolecca
Metabonu3ma. Poiib 3aKOHOB COXpaHEHHUsI BEILIECTB M JHEPrUUd B TMOHUMaHUU
MeTabonmu3Ma.

Tumnbl oOMeHa BeliecTB: aBTOTPOGHBIN U reTepoTpodHsbIii. Poib ¢pepMeHToB
B 0OMEHE BEIIECTB U MPEBPAIICHUN YHEPTUU B KIIETKE.

®ortocunTe3. CBeroBags u TeMmHOBass (a3l (orocuHTe3a. Peakiuun
dboTocunTeza. DPpdhekTuBHOCTh (OTOCUHTE3a. 3HaAUCHUE (DOTOCHUHTE3A ISl KU3HU
Ha 3emuie. Bausinue ycioBuii cpenbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBIIIIEHUSI €T0
IPOJIYKTUBHOCTU Y KyJIbTYPHBIX PACTEHUH.

XeMOCHHTE3. XEeMOCHHTE3UPYIole OaKkTepuu. 3HAYCHUE XEMOCHHTE3a IS
KU3HU Ha 3eMII€.

DHepreTuueckuii oOMeH B KieTke. PaciiernieHue BeliecTB, BbIJCICHUE U
aKKyMYJIUPOBaHUE DSHEPruM B KIJIETKE. OJTambl DSHEPreTUYecKoro oOMeEHa.
I'mukomus. bpoxenune m ero Buubl. KHCIOpOgHOE OKHMCIIEHHE, WIH KIETOYHOE
JIbIXaHUE. OxkucnutenbHOe dbochopunupoBanue. O¢ddexTuBHOCTH
SHEPIreTUICCKOr0 OOMEHA.

Peakinuu MarpuuHoro cunHTe3a. ['enernueckas unHdopmanus u JHK.
Peanmzanust reHerndeckodt mHbopManuu B KieTKe. [ €HETHYECKH KOJ M €ro
cBoiictBa. Tpanckpunus — marpuunbiii cuate3 PHK. Tpancnsmus — 6uocunTes
Oenka. Otambl TpaHcaamuu. KoaupoBanwe aMHHOKHCIOT. Ponb pubocom B
OuocuHTe3e Oernka.

Heknerounsie ¢popmbl sxu3HU — BUpychl. Mctopust otkpeiTust Bupycosn (/. 1.
NBanoBckuit). OCOOGHHOCTH CTPOCHHSI M KU3HEHHOTO IIMKJa BHPYCOB.
bakrepnodaru. bone3Hu pacTeHuil, >XKUBOTHBIX H YEJIOBEKA, BBHI3IBAEMBIC
Bupycamu. Bupyc nmmynonedpunuta yenosexka (BUY) — Bozoynutens CIINda.



OOpatHass ~ TpaHCKpUNIMs,  peBepraza W  uHTerpaza.  lIpodunaktuka
pacrpocTpaHeHUs BUPYCHBIX 3a00JI€BaHUIA.

JleMmoHcTpauuu:

IToptpetsl: H. K. Konsuos, . 1. BanoBckuii, K. A. Tumupszes.

Tabmuubr n cxembl: «Tumnbl nutanus», «Metabomu3m», «MHUTOXOHIPUS,
«OHepreTnuecKknii ooMen», «Xioporacty, «Porocunres», «Crpoerne JITHK»,
«Ctpoenue u pyHKIIMOHUpPOBaHUE TeHay, «CuHTE3 Oenkay, « e HeTUIeCKui Koy,
«Bupyco», «bakrepuodarn», «Ctpoenue u xxu3HeHHBIN 1K Bupyca CIIM/la,
Oakrepuodaray, «Pemmkarus JTHK.

ObopynoBanue: monenu-ammnkaun «Yasoenne JHK u tpanckpumnimsy,
«buocuntes 6enka», «CTpoeHue KIETKn», MoAelb cTpykTypbl JJTHK.

Tema 5. Pa3MHOkeHUe U HHAUBUAYAJILHOE Pa3BUTHE OPraHU3MOB.

Krerounslii 1MWK, WM KU3HEHHBIM HUKI KieTku. MHTepdaza um MHTO3.
[Ipoueccsl, mpoTekawomue B uHTepdaze. Permmkanus — peakiuss MaTpUYHOTO
cunteza JIHK. Crpoenue xpomocomM. XpOMOCOMHBIH HabOp — KapuUOTHIIL.
JIMmion el W TalUIOMJHBIA ~ XPOMOCOMHBIE ~ HAOOpbhl.  XPOMATHIIBIL.
[{utonmornyeckue OCHOBbI PAa3MHOXEHUS UM HMHAWUBUIYAIbHOTO  Pa3BUTHS
OpPraHu3MOB.

Henenue kinetku — Muto3. Cragun muto3a. [Ipouecchl, mpoucxoasiiue Ha
Pa3HBIX CTAAUSIX MUTO3a. BUOJIOrMYECKUN CMBICIT MUTO3A.

[Tporpammupyemasi rubeib KJIETKH — aromnTo3.

@dopMbI pa3MHOXKEHHsI OpraHU3MOB: Oecrionoe u mojoBoe. Buabl 6Gecronoro
Pa3MHOXKEHUA: JCJIEHHUE HAABOE, IOYKOBAHME OJHO- W MHOTOKJIETOYHBIX,
cropooOpa3oBaHKEe, BEreTaTUBHOE pa3MHOXeHUE. MICKycCTBEHHOE KJIOHHMPOBAHUE
OpPraHU3MOB, €0 3HAYEHUE NI CEJICKIUU.

[TonoBoe pa3MHOKEHUE, €T0 OTIIMYUS OT OECIIONOTO.

Meiio3. Cranuu meio3a. IIpouecchl, TpoUCXOAIIME HA CTaAUSAX MeEHo3a.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonornueckuit cmpicil U
3HaYCHHUE MENo3a.

I'amerorenes — mporecc 00pa3oBaHUs TOJOBBIX KJIETOK Yy JKUBOTHBIX.
[TonoBbie >kene3bl: CeMEHHUKW U sSudHUKA. OOpa3oBaHWE W Pa3BUTHE IOJIOBBIX
KJIETOK — TraMmeT (CIepMaTo30uj, SUIEKIEeTKa) — CIEpMAaTOTeHE3 M OBOTCHES.
Oc0OEHHOCTH CTPOEHUSI SIMIIEKIETOK U CcHepMaro3ougoB. OIo10TBOPEHUE.
[Taprenorenes.

NunuBunyanbHoe pa3BuTHE (OHTOTEHE3). OMOpPHOHAIBHOE  pPa3BUTHE
(amOpuorenes). Drtanbl SMOPUOHAIILHOTO PAa3BUTHSA y TMO3BOHOYHBIX JKUBOTHBIX:
npoOsieHne, racTpyisiius, opraHorere3. IloctomOpuoHanbHOE pa3BUTHE. THUIIBI
NOCTAIMOPUOHAIIBHOTO PA3BUTHUA: MPSMOE, HEMpsiMoe (JIMYMHOYHOE). BnusiHue



Cpenbl Ha Pa3BUTHE OPTraHU3MOB, (PAKTOPHI, CIIOCOOHBIC BBHI3BIBATH BPOXKIEHHBIE
YPOJICTBA.

Poct u pa3zButue pacrenuii. OHTOreHe3 LIBETKOBOTO PACTEHHUSI: CTPOCHUE
CEMEHU, CTAINU PA3BUTHSL.

JleMmoHcTpanuu:

Tabmuupr u cxembl: «POpMBI PpPa3sMHOKEHHS OPraHU3MOB», «JIBoliHOE
OIUIOJIOTBOPEHUE y LBETKOBBIX pACTEHUI», «BereraTuBHOE pa3MHOXKEHUE
pactenuiiy, «Jlenenue kinetku Oakrtepuit», «CTpoeHHE TIOJOBBIX KIETOK,
«Ctpoenue xpoMocombly, «Kierounsiii nukny, «Pemmukanus [JHK», «Muto3y,
«Menosz», «llpsmoe u HenpsMoe pa3BUTHEY, «I aMETOTEHE3 y MIIEKOITUTAIOIIUX U
4eJI0BeKa», «OCHOBHBIE CTAJIMM OHTOTEHE3a.

O6opynoBaHue: MHKPOCKOTI, MHKPOITPENAPATHI «CniepmMato30uasl
MJICKOITUTAIOLIETOY, «SMIIEKIIeTKa MIIEKONUTAIOMEro», «Kapnokunes B kieTkax
KOpEIlIKa JyKa», MarHuTHas MOJEb-alIuIuKanusa «/leieHue KIeTKW», MOJIEIb
JIHK, monenp meTada3zHoit XpOMOCOMBI.

JlaGopaTopHble U NpaKkTH4ecKne padoThbl:

Jlaboparopuas pabora No 3. «HaGmronenwe MuTO3a B KIIETKaX KOHYMKA
KOpEIIIKA JIyKa HA TOTOBBIX MUKPOIIPENApATAX).

JlaGoparopuas pabota Ne 4. «lV3yueHHWe CTPOCHHS IIOJOBBIX KIETOK Ha
FOTOBBIX MHUKpOIIpEnaparax.

Tema 6. HacjiencTBEHHOCTh M U3MEHYUBOCTH OPraHU3MOB.

[Ipenmer u 3apaum renetuku. Mcropus pa3sButusi reHeTUKU. Posib nutosiorum
U SMOpHOJIOTUM B CTAaHOBJIEHWU TE€HETUKHU. BKIaj pOCCUMCKUX U 3apyOeiKHBIX
y4€HBIX B Ppa3BUTHE TEHETUKH. MeToapl TeHeTUKH (THOpHI0IOTHYSCKUH,
IIATOTCHETHYSCKUM, MOJCKYIIpHO-TeHETHYECKHi). (OCHOBHBIC TCHETHYCCKHUE
NnoHsTUA. ['eHeTHYeCcKas CUMBOJIMKA, UCTOJIb3yEeMasi B CXEMaX CKPEIIMBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUs MPU3HAKOB, YCTAaHOBJIEHHbIE ['. MeHnenem.
MoHorubpuHoe CKpelmuBaHue. 3aKOH eIuHO-00pa3usi THOPUIIOB IEPBOTO
nokosieHusa. IIpaBuiao JOMMHUpPOBaHHSA. 3aKOH pacIIeNJICHUS TPU3HAKOB.
['nnotesa ynctoThl TaMeT. [10JTHOE M HEMOTHOE IOMUHUPOBAHUE.

JluruOpuHOe  CKpelIMBaHHWE. 3aKOH  HE3aBUCUMOTO  HacCJeAOBaHUS
npu3HakoB.  [lUTOreHeTHMYEeCKWE€  OCHOBBI  JUTHOPHUIHOTO  CKpEIIUBAHUS.
AHanuzupyrouiee ckpenmpanue. Mcnoap30BaHne aHATU3UPYIONIETO CKPEIIMBAHUS
TUTSI OTIPEICIICHUSI TEHOTHIIA OCOOH.

CuerieHHOe  HacienoBaHue Tnpu3HakoB. PabGora T. Moprana 1o
CLETUICHHOMY HACJIEJOBAHMIO I'eHOB. HapylieHne CuemnyieHus reHOB B Pe3yJibTaTe
KPOCCHHTOBEpPA.

XpOMOCOMHAas TEOpHUS HACJIEACTBEHHOCTH. | €eHETUUECKHE KAPTHI.



I'eneruka moma. XpoMOCOMHOE OMpeAesieHUE Mmosia. AyTOCOMBI U TOJOBBIE
XpOMOCOMBI. ['OMOramMeTrHele W rereporaMmeTHele opraHusmel. HacnenoBanue
IIPU3HAKOB, CLETUICHHBIX C ITOJIOM.

N3mMeHunBOCTh. BUIBI H3MEHUNBOCTH: HEHACIIEICTBEHHAS Y HACJIEACTBEHHAS.
Ponp  cpempl B HEHAcHEACTBEHHOW  M3MEHYMBOCTH.  XapaKTEPHUCTHUKA
MOAU(PUKAITMOHHON N3MEHYMBOCTU. BapuanimoHHbIH psii 1 BapuallMOHHAsT KPUBas.
Hopma peakumu npusHaka. KoMuecTBEHHbIE M KauyeCTBEHHbIE NMPU3HAKM U UX
HOopMa peakuuu. CBoicTBa MOIU(PUKAITMOHHON U3MEHYUBOCTH.

HacneacTBenHasi, WM TEHOTUIIMYECKAs, H3MEHUYMBOCTh. KoMOuHaTHMBHAs
M3MEHYMBOCTh. Meilo3 © MOoJOBOM mpouecc — OCHOBA KOMOMHATUBHOM
M3MEHYMBOCTH. MyTallnoHHasi U3MEHYMBOCTh. Kiaccuukanuss MyTauuii: TeHHbIE,
XpPOMOCOMHBIE, TeHOMHBIE. HacToTa U NMpUYUHBI MyTaluil. MyTtareHHbie (pakTopsbl.
3aKOH rOMOJIOTHYECKUX PAIOB B HaCJIEICTBEHHON n3MeHunBoctu H. M. BaBuiiosa.

BresnepHas HaClIeACTBEHHOCTh U U3MEHYUBOCTb.

I'enetuka uenoBeka. Kapuorum uenoBeka. OCHOBHBIE METOABI T€HETUKU
YeJIOBEKa: TCHECAIOTHUYCCKUM, OJIM3HEI[OBBIM, [IMTONCHETUUCCKIUI, OMOXUMHUYCCKHM,
MOJIEKYJISIPHO-TEHETUUECKUM. CoBpemeHHOE ONIPENICIICHHE TE€HOTHIIA:
ITIOJJTHOTEHOMHOE CEKBEHMPOBAHUE, T€HOTUIMPOBAHUE, B TOM YHUCIE C IMOMOLIBIO
[1[1P-ananu3a. HacneacTBeHHble 3a00Jj€BaHUSI 4YeJIOBEKa: TEHHbIE OOJIE3HH,
00JIe3HU C HACJIEACTBEHHOH MpPeIpacloiokKeHHOCThI0, XPOMOCOMHBIE OOJIE3HH.
ComMarnueckue u reHepaTuBHble MyTauud. CTBOJIOBbIE KIETKU. [IpuHIUIBI
310pOBOro 00pa3a >KW3HH, AUATHOCTUKH, MPOPUIAKTUKHN U JICUEHUS] TEHETUYECKUX
Oone3Heil. MeauKo-TeHeTUYeCcKoe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUIIMHCKOU
TC€HETHKHU B MPEAOTBPAIEHUH U JICUEHUU TeHETHUECKUX 3a00JI€BaHN YEIOBEKa.

JdeMoHcTpanuu:

[Toptpetsi: I'. Menaens, T. Mopran, I'. ne @pus, C. C. YerBepukos, H. B.
Tumodees-Pecosckuii, H. 1. BaBuios.

Tabmuupr u  cxembl:  «MOHOTHMOPUAHOE  CKpEIMBAHME UM €r0
IUTOT€HETUYECKAsT OCHOBa», «3aKOH pACIICIUIEHHS M €ro LHUTOr€HEeTHYecKas
OCHOBa», «3aKOH 4YHCTOTHI  TrameT», «JlurubpumaHoe  CKpeIMBaHUE,
«lluronoruueckue  OCHOBBbI  JUTMOPUIHOTO  CKpelMBaHus»,  «Meio3y,
«B3anmonencTBUE  AJJIENBHBIX TI'E€HOB», «l'€HETHMYECKME KapThl PACTEHUH,
KUBOTHBIX W YeJIOBEKa», «['eHeTuka momnay», «3aKOHOMEPHOCTH HACIIEIOBAHUS,
CLUEIUIEHHOrO0 ¢ Tmojom», «KapuoTtumbl dYenoBeka M KHUBOTHBIX», «Busl
U3MEHUMUBOCTHY», «MoauduKkalroHHas H3MEHYMBOCTHY, «HacnenoBanue pesyc-
daktopay, «I'eHeTruka rpymni KpoBu», « MyTarlmoHHast ”3MEHYHUBOCTH.

O6opynoBanue: MojaeaH-anIuIMKaul  «MOHOTHOPUIHOE CKpPELIUBAHUE,
«Hemomnoe nmomuHMpoBanuey, «JlurubpuaHoe ckpemmBaHue», «llepexpéct



XPOMOCOM», MHUKPOCKOT W MHUKpompemnapaT «Jlpozoduna» (Hopma, MyTamnun
(OpMBI KPBUIBEB U OKPACKH TeMa), repOapuii «I'opox moceBHOIN.

JlaGopaTopHble U NpaKkTH4ecKne padoThbl:

JlabopatopHasi pabora Ne 5. «M3yueHue pe3ynbTaTOB MOHOTHOPUIHOTO U
TUTHOPUIHOTO CKPEIIUBAHUS Y IPO30(HIIBI Ha TOTOBBIX MUKPOTIPEIIapaTax».

JlabopatopHas padota Ne 6. «3yuenne moaudukanmoHHOM H3MEHYUBOCTH,
MOCTPOCHHUE BAPUALIMOHHOIO PsAZla U BAPUALMOHHON KPUBOW».

JlabopatopHasi padota Ne 7. «AHanu3 MyTanuil y 1po30(uibl Ha TOTOBBIX
MUKPOIIpENapaTax».

[Ipaktuueckass pabora Ne 2. «CocraBieHue W aHaJIU3 POJIOCIOBHBIX
YEJIOBEKa».

Tema /. Cenexunsi oprann3moB. OCHOBbI 0MOTEXHOJIOTHH.

Cenekupns Kak HayKa M IPOLECC. 3apOXKIAEHUE CEJIEKUMU U JOMECTHUKAIA.
Yyenne H. UW. BaBunoBa o0 1eHTpax MPOUCXOXKACHUS W MHOT000pa3us
KYJbTYPHBIX pacTeHuM. LIeHTphl MPOUCXOXKIAEHUS AOMAIIHUX *KUBOTHBIX. COpT,
IIOPO/1a, IITAMM.

CoBpeMeHHbIE METO/IbI ceNeKIMKU. MacCoBbIil U MHAUBUIYAIbHBI OTOOPHI B
CEJIEKIIMM pPacTeHUd M KUBOTHBIX. OIlleHKa 3KcTepbepa. BIM3KOpOACTBEHHOE
ckpeniuBanue — HUHOpuauHT. Ywucras nuHug. CKpelMBaHUE YHUCTHIX JIMHUU.
I'ereposuc, unu rubpuanas cuwia. HepoacTBeHHOE CKpeluBaHue — ayTOpPUJIMHT.
Otnanéunas rubpuau3auuss u €€ ycrnexu. VCKyCCTBEHHBIM MyTareHe3 W
MOJyYEHUE TIOJUIUIOUJIOB. JIOCTMXKEHUSI CENEeKUUH PACTEHUW, >KUBOTHBIX U
MHUKpPOOPTaHU3MOB.

buorexHonoruss kak oTpaciib NPOU3BOJACTBA. ['€HHAash WMHKEHEpHUsA. ITarlbl
co3ganusi pexomOuHanTHoW JIHK wu TpaHcrenneix opranusmoB. Kierounas
uHxeHepus. Kietounsle KyJlbTypbl. MUKPOKIIOHAIBHOE Pa3sMHOKEHUE PACTECHUM.
KiioHnpoBanue BBICOKONPOAYKTUBHBIX CEIbCKOXO3SMCTBEHHBIX OPraHU3MOB.

Okoslornyeckre M dtuyeckue  npobnembl. MO -  reHeTHuyecku
MOJAU(PUIIUPOBAHHBIE OPTAHU3MBI.
JlemoncTpanmu:

[Toptpers: H. 1. Basuios, 1. B. Muuypun, I'. [I. Kapneuenko, M. O.
HBanoB.

Tabmuiel U cxeMbl: Kapta «lIeHTpbl NPOUCXOXKACHUS U MHOTO00pa3us
KYJbTYPHBIX pacTeHui», «Ilopoasl foMaliHUX KUBOTHBIX», «CopTa KyJbTYpPHBIX
pactenmity, «Otnanéunas rudpuausanus», «Padorer akanemuka M. @. FiBaHoBay,
«ITomumnonaus», «OOBEKTHI OUOTEeXHOJNOTUWY», «KileTouHble KynbTYyphl H
KJIOHHUpOBaHue», «K KoHcTpyrnpoBaHue U nepeHoc reHOB, XPOMOCOM).

O6opynoBanue: MyJISDKHU TIJI0/I0B U KOPHETUIOAOB TUKUX (POPM U KYJIBTYPHBIX
COPTOB pacTeHuii, repoapuit «CelbCKOX03sIIICTBEHHBIE PACTEHUS.



JlabopaTopHble M MPaKTH4YeCKHe PadoThI:

Okckypcusi «OCHOBHBIE METOJBl M JIOCTHOKEHHS CEJIEKIMM PAaCTeHUA U
KUBOTHBIX (Ha CEJICKIMOHHYIO CTaHLUIO, IUIEMEHHYIO bepmy,
COPTOUCIIBITATEIbHBIA  y4aCTOK, B TEIUIMYHOE XO3SMCTBO, J1a0OpaTOpHUIO
arpOyHUBEPCUTETA WM HAYYHOT'O LIEHTPA)».

11 KJIACC

Tema 1. DBoOIIMOHHASL OMOJIOTHS.

[Ipennochuiki BO3HUKHOBEHHUS SBOJIOIMOHHOW TEOPUU. BOJIIOIUOHHAS
Teopusi U €€ MecTO B OMOJIOrMU. BiMsiHME 3BOJIOLMOHHON TEOPUU HAa pa3BUTHE
OMOJIOTUHU U APYTHX HAYK.

CBugerenscTBa 9BOJIONUU. [lajmeoHTONIOrMYECKHE: TMOCIEI0BATEIbHOCTD
MOSIBJICHUS BHUJOB B MMAJCOHTOJOTUYECKON JIETOMUCH, TMEepexXOoAHbie (OPMBI.
buoreorpadguueckue: cxoacTro v paznuure ¢payH u (Gaop MaTEPUKOB U OCTPOBOB.

OMOpPHOJIOTUYECKHE: CXOJACTBA M pazNuyus SMOPHOHOB pPa3HBIX BHJIOB
NO3BOHOYHBIX. (CpaBHUTEIBbHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
pPYAMMEHTapHbIE OpraHbl, aTaBU3Mbl. MOJEKYJISIPHO-OMOXUMUYECKHUE: CXOJICTBO
MEXaHM3MOB HACJIEJICTBEHHOCTHU M OCHOBHBIX METa0OJMYECKUX NyTe y Bcex
OpraHU3MOB.

OBomonuonHas Tteopusi Y. JlapBuHa. Ilpennocbuiku BO3HUKHOBEHUS
napBUHU3MA. J[BWKYIIME CUIIBI HBOJNIONUU BHAOB 1o JlapBuHy (M30bITOUHOE
pa3MHOXXEHUE MPU OTPAHUUCHHOCTH PECYpPCOB, HEOMpeaesIEHHAs W3MEHUYUBOCT,
0opb0a 3a CyIleCTBOBaHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus Bomtoiuu (CTD) u e€ 0oCHOBHBIE MOJIOKEHUS.

MuxkposBosonus. [Tonynsuus kak eIMHUIA BUIA U 3BOJIIOIUU.

JBrokymue cuibl ((pakTopbl) 3BOJOINMKA BUAOB B Mpupojae. MyTallmOHHBINA
npolecc ¥ KOMOWHATHBHAs W3MEHYMBOCTh. [lOMynsIIMOHHBIE BOJHBI M Jpeud
reHoB. M3ossiust 1 Murpanusi.

EctecTBeHHbIll 0TOOp — HampaBistoumi ¢aktop sBosouuu. Dopmbl
€CTECTBEHHOTO 0TOOpA.

[Ipucnoco0IeHHOCTh OpPraHU3MOB Kak pe3ynbTaT HBOMIONUU. [IpuMepsr
MPUCIIOCOOJICHUH Y OpraHu3MOB. ApoMop(d03bl U UIMO-aJanTallUU.

Bun wu BumooOpazoBanue. Kpurepuum Buga. OcHOBHbIE (HOPMBI
BUI000pa30BaHus: reorpaduueckoe, IKOJIOTHIECKOE.

Makposposorusa.  DopMbl  dBoJOIUU:  QuUIETHYECKAs, JIUBEpPreHTHas,
KOHBEPreHTHas1, mapauiesbHas. HeoOpaTtuMocTh 3BOTIOIIUH.

[Tpoucxoxaenre OoT HeCleUHAIN3UPOBAaHHBIX MpeakoB. [Iporpeccupyromas
cnenuanu3anusa. AJanTuBHas pagualus.

JdemMoHCcTpauMu:



[Toprpetsr: K. Jlunneit, XK. b. Jlamapk, Y. Hapsun, B. O. KoBanesckuii, K.
M. Bap, 2. I'ekkenb, @. Mronnep, A. H. CeBepiios.

Tabmuupl u cxemsl: «Pa3BuTHEe OpraHUYecKOro Mupa Ha 3emiie», «3apoIbIln
MMO3BOHOYHBIX  JKUBOTHBIX»,  «Apxeontepukc», «®Dopmbl  OOppOBI 32
cyiectBoBanue», «EctecTBeHHbIlt 0TOOPY, «MHOrooO6pasue cCOpToB pacTeHHUII»,
«MHoroo6pazue  mopoa  KUBOTHbIX»,  «llomymsimum»,  «MyTalnmoHHas
M3MEHUYUBOCTHY, «Apomopdosbl», «Manoagantanuny, «O0mas aerenepamms,
«/IBmkymue cuibl 3Boirounmn», «Kapra-cxema wmapmipyra myremectBus Y.
Hapeunay, «bopb0a 3a cymecTBoBaHue», «IIprCOCOOICHHOCTS OPraHU3MOBY,
«I"eorpaduueckoe BUA000pa30BaHUE», « IKOJOTUUECKOE BU00OPAa30BAHUE.

ObopynoBaHHe: KOJUIEKIMSI HAaCEKOMBIX C Pa3IUYHBIMU THIAMH OKPAaCKH,
Ha0op MJIOAOB U ceMsiH, KoJuiekuusi «[IpuMepsl 3alUTHBIX MPUCIIOCOOJIEHUN Yy
AKUBOTHBIX», MOJIeNIb «OCHOBHBIE HAIPABICHUS 3BOIIOLUNY», OObEMHASI MOJEIIb
«CTpO€eHHE TOI0BHOTO MO3Tra MO3BOHOYHBIX).

buoreorpaguueckass kapra wmwupa, Koiiekuus «DopMmbl COXpPaHHOCTH
MCKOIMAeMbIX JKMBOTHBIX M pacTeHui», Mojenb ammiukanus «llepekpéct
XpOMOCOM», BIaxHble Tmpenaparbl «Pa3Butue Hacexkomoro», «Pa3Burue
JIATYLWIKW», MUKponpenapat «Jpo3odpuna» (Hopma, MyTauuu (GOpMbl KPBUIBEB U
OKpacKu TeJja).

JlaGopaTopHble U NpaKkTH4ecKne padoThbl:

Jlabopatopuasi padora Ne 1. «CpaBHeHue BHUAOB MO MOPQOIOTHUECKOMY
KPUTEPUIO».

JlaGoparopHas pabora Ne 2. «OnucaHue nmpucocoOICHHOCTH OpraHu3Ma M
€€ OTHOCUTEIBHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHUE U Pa3BUTHE KM3HU HA 3eMuie.

JloHay4yHble TpPENCTaBICHUS O 3apOXKICHMM >KU3HU. HayuyHble TUnortessl
BO3HUKHOBEHHUS JKM3HM Ha 3emiie: aOuoreHe3 M MNaHcHepMus. XHUMHUYEcKas
ABONIOIMSA. AOHOTE€HHBIM CHUHTE3 OPraHWYeCKHX BEUIECTB M3 HEOPraHUYECKHUX.
DKCneprUMEHTAIbHOE MOATBEPKACHUE XUMUYECKOM 3BoMoIMU. HavanbHbie HTamb
ouonornueckoi sBomronuu. ['mmoreza PHK-mupa. @opmupoBanre MemMOpaHHBIX
CTPYKTYP M BO3HHKHOBEHUE NPOTOKJIETKH. [lepBble KIETKM M HMX 3BOJIIOLUA.
@opMHPOBaHUE OCHOBHBIX I'PYIII KUBBIX OPTaHU3MOB.

PazButHe xu3Hu Ha 3emie mo spaMm U nepuojam. Karapxeil. Apxeiickas u
mporepo3oiickas dpel. [lameosolickass spa W €€ Tmepuoabl: KEMOPUIUCKUH,
OPIOBUKCKUH, CHITYPUHUCKUN, IEBOHCKUN, KAMEHHOYTOJIBHBIN, IEPMCKHUU.

Meso3oiickass 3pa U €€ IEepUOAbl: TPUACOBBIM, KPCKUH, MEIOBOM.

KaliHo3olickags »3pa u €€ Tepuolbl: TAJCOrCHOBBIM, HEOTCHOBBIN,
AHTPONOTEHOBBIM.



XapakTepucTuKa KiIMMaTa M TeoJOrMYecKHX IpoleccoB. OCHOBHBIE 3TaIlbl
HBOJIIOLIMMA PACTUTEIBLHOTO M >KUBOTHOTO MHpa. ApoMopdo3bl y pacTeHUN H
XKUBOTHBIX. [l0siBIIEHNE, pacUBET U BBIMUPAHUE TPYMI )KUBBIX OPTaHU3MOB.

Cucrema OpPraHMYECKOro MHUpAa Kak OTpaxkeHue 3BoioUuUu. OCHOBHbBIE
CUCTEMATHYECKHE IPYIIbI OPraHU3MOB.

DBOJIOLHS YesloBeKa. AHTPOIOJIOTHs KaKk Hayka. PazButue npeacraBieHuil o
IIPOUCXOXKJICHUH YeJoBeKa. MeToapl M3ydeHHsl aHTpororeHe3a. CXoacTBa u
pa3JIMyUs YeJIOBEKa U KUBOTHBIX. CHCTEMAaTHYECKOE MOJI0KEHUE YEIIOBEKA.

JBwxymue  cuibl  (pakropel) — aHTpomoreHe3a.  HacnenctBeHHas
U3MEHUMBOCTb UM  €CTECTBEHHBbIM o0TOOp. OOIecTBeHHbIH o00pa3 KHU3HH,
M3rOTOBJICHHE OPYIUH TpyAa, MBIIUICHHUE, PEYb.

OCHOBHBIE CTa/IUA U BETBU 3BOJIIOLIMH YEJIOBEKA: aBCTPAJIONUTEKH, YeaoBek
yMenbld, YemoBek npsaMoxonsalini, YeloBek HeaHAEpTaIbCKuK, YenoBek
pasymHbIii. Haxonku uCKOIaeMblX OCTAaTKOB, BpeMsl CYIIECTBOBaHHUsSA, OOJACTh
pacnpocTpaHeHus, 00bEM TOJIOBHOIO MO3Ta, 00pa3 KU3HU, OPYIUs.

YenoBeueckue pacbl. OCHOBHbIE  OOJBIIME  pachkl:  €BpPONEOUHAsS
(eBpaswmiickasi),  Herpo-aBCTpajJiouJiHasi  (PKBaTOpUAJIbHAs),  MOHTOJIOWIHAS
(a3maTcko-aMepuKaHCcKasi).  YepThl  NPUCHOCOOJIEHHOCTH  IpeACTaBUTENEH
YEJIOBEUECKUX pac K YCJIOBUSM CYIIECTBOBaHUA. ENMHCTBO 4YeIOBEUECKHX pac.
Kputuka pacusma.

JdemoHcTpaumu:

[Toptpetsl: @. Pequ, JI. Ilactep, A. . Onapun, C. Munnep, I'. FOpu, Y.
JlapBuH.

Tabmuipel U cxeMmbl: «Bo3unkHoBeHrne CoaHeUYHOH cHucTeMbl», «Pa3BuTHE
OpraHuyeckoro Mupa», «PactutenbHas  kinerka», <«OKHMBOTHas  KIETKay,
«IIpokapuotnueckast kieTka», «COBpeMEHHasi CUCTEMa OPraHMYE€CKOTO MHUpPay,
«CpaBHEHHE AaHATOMHYECKHMX 4YEpT CTPOCHHUS YeJIOBEKa M 4YeIOBEKOOOpPa3HBIX
00e3bsin», «OCHOBHBIE MeCTa MaJCOHTOJIOTMYECKMX  HAXOJOK  MPEIKOB
COBPEMEHHOI'0 4YeJIOBEKa», «/lpeBHenmme moam», «pesuune moam», «llepBbie
COBPEMEHHBIE JIIOIN», «HemoBeYeCKHUEe pachDy.

O6opynoBanne:  mymsku  «[Ipoucxoxknenue  yenoBeka»  (OFOCTBHI
aBCTPAJIONUTEKA, MUTEKAHTPOIA, HEaHJepTablla, KPOMAHbOHIIA), CJIENKH WIIU
U300pKEHUS KAMEHHBIX OpYJIud MEepBOOBITHOTO YesoBEKa (KaMHU-YOIIEpPHI,
pyomia, ckpebiia), TEOXpoHOJOTHMYecKas Talnuua, KoJulekuus «DopMmbl
COXPAHHOCTH UCKOMAEMbIX )KUBOTHBIX U PACTCHUI.

JlaGopaTopHble U NpaKkTH4ecKne padoThbl:

[Ipaxtuueckas padota Ne 1. «/3ydyeHne UCKOMAaeMbIX OCTaTKOB PACTCHHUU U
KUBOTHBIX B KOJIJICKIIUSIX).



DKCKypcHsi «DBOJIOLHS OPraHU4YEeCKOro Mupa Ha 3emiie» (B €CTECTBEHHO-
Hay4YHbIU WIN KpaeBEAUYECKUI My3€el).

Tema 3. OpranusMsbl 1 OKpPYKaloIIas cpeaa.

DKoJIOTHSI KaK HayKa. 3ajauu U pa3ieibl SKOJOTUU. MeTO bl SKOJIOTHYECKUX
HCCIIEI0BAHMMI. DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOIO YEJIOBEKA.

Cpenpl oOuTaHHS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3/YIlIHAsA, TOYBEHHAs,
BHYTPUOPTraHU3MEHHASI.

Okonoruueckue ¢aktopel. Kiaccudukamus 3KoI0THYECKUX (PaKTOPOB:
abuoTnueckre, OMOTHYECKHE M aHTpONoreHHble. JlelicTBHE HKOJIOTMYECKUX
(haKkTOpOB Ha OPTAHU3MBI.

Abunotnyeckue (akTopbl: CBET, TEMIIEPATypa, BIAKHOCTh. DOTONEPHOIU3M.
[IpucniocoOneHust OpraHM3MOB K  JEHWCTBUIO  a0MOTHYECKUX  (DaKTOPOB.
buonornueckne puTMBl.

buotnueckue (aKkTOpBHI. Bunpr  OMOTHMYECKMX  B3aUMOJACHCTBUI:
KOHKYpPEHLUS, XUIIHUYECTBO, CUMOMO3 U ero ¢opMel. [lapazutusm, koomnepanus,
MYTyaJlu3M, KOMMEHCAJIN3M (KBapTUPAHCTBO, HAXJEOHUUYECTBO). AMEHCAIU3M,
HeiiTpanu3M. 3HaueHHe OHMOTUYECKUX B3aUMOJEUCTBUN Uil CYILECTBOBAHUS
OpraHU3MOB B IPUPOJIHBIX COOOLIECTBAX.

OKOJIOTUYECKHE XapaKTEPUCTUKH monyjsiiud. OCHOBHBIE IOKa3aTelu
MONYJSIUUUA: YHUCJIEHHOCTh, IIOTHOCTb, POXIAAEMOCTb, CMEPTHOCTb, MPHUPOCT,
Murpanus. JJmHaMuKa YuCIEHHOCTH MOIMYJISIIUN U €€ peryssuus.

JdemoHcTpaumu:

[Toptpetsi: A. 'ymb0abaT, K. @. Pynbe, J. I'ekkenb.

TaGmumpsr u cxembl: kapta «lIpupoausie 30Hb1 3emumn», «Cpeabsl oOUTaHUS
OpranusmoBy, «®Potonepuoansm», «llomymanum», «3aKOHOMEPHOCTH POCTA
YUCJIEHHOCTU NOMYJSUKU UHDY30puu-TyPenbkn», «[lumesbie nenm.

JlabopaTopHbIe M MPAKTHYECKHE PA0OTHI:

JlabopaTopHas padota Ne 3. «Mopdomornueckre 0COOCHHOCTH paCTCHUN U3
Pa3HbBIX MECT OOUTaAHUS.

JIabopatopHas pabota Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTUE YEPEHKOB
KOJIEyCa.

[Tpaktuueckas padota Ne 2. «[loacuért mIOTHOCTH MOMYJISAIINUNA Pa3HbIX BUIOB
pacTEeHUN.

Tema 4. CooO1iecTBa M 3K0JI0rH4ecKre CUCTEMbI.

CooOmiecTBo opraHu3MoB — OuorneHo3. CTpyKTypel OHMOIIEHO3a: BHOBas,
NPOCTPAHCTBEHHAs, Tpoduueckass (mumieBas). Buabl-momunantel. CBs3U B
OHoIIEHO3E.

Dkoyiornyeckue cuctembl (9kocucteMbl). lloHsTHe 00 »sKocuUCTEME W
ouoreorieHo3e. DyHKIHUOHATbHBIE KOMIIOHEHThI HKOCHUCTEMBI: MPOAYLEHTHI,



KOHCYMEHTBI, pelylleHTbl. KpyroBopoT BEIIECTB U MOTOK 3HEPTUU B IKOCUCTEME.
Tpoduueckne (muimeBble) YPOBHU OKOCHUCTEMBI. [IWIIeBbIe I[EemM H CETH.
OcHOBHBIE TIOKa3aTeld SKOCHUCTEMbl: OuMOMacca, MPOAYKIHUA. IDKOJOTUYECKUE
nupamMubl: TPOIYKUHUU, YHCICHHOCTH, OunomMacchl. CBOHCTBa HKOCUCTEM:
YCTOMYUBOCTb, CaMoperyJisius, pazputue. Cykieccus.

[TpupoaHbie PKOCUCTEMBI. DKOCUCTEMBI 03EP U PEK. DKOCUCTEMA XBOWHOIO
WJIM IIUPOKOJIMCTBEHHOTO Jieca.

AHTPONOreHHBIE  YKOCUCTEMBl.  ATPOIKOCHCTEMBI. Y POOIKOCHUCTEMBI.
buonorunyeckoe u x034iCTBEHHOE 3HAYEHUE arpOdIKOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasne kak Qakrtop ycroWunBocTH dKocucTeM. CoxpaHEHHE
OMOJIOTHYECKOTr0 pa3HOOOpa3us Ha 3eMIIe.

VYuenue B. U. Bepuaackoro o 6mocdepe. I'panuiipl, coctaB U CTPYKTypa
ouocdeprr. JKuBoe BemectBO U ero ¢yHkiuu. OcobeHHOCTH Ouocdepbl Kak
rJ100aNbHONM JKOCUCTEMBI. J[MHamHueckoe paBHOBecME M oOpaTHasi CBSI3b B
ouocdepe.

KpyroBopoThl BeliecTB U OMOr€OXUMHUYECKUE IIUKJIIBI AJIEMEHTOB (yIJiepoa,
azota). 30HAIBbHOCTH Orocdeprl. OCHOBHBIE OMOMBI CYIIIH.

UYenosedecTBO B OMochepe 3eMiu. AHTPONIOT€HHbIE U3MEHEHUS B Onocdepe.
['o6anbHbIE SKOJOTUYECKUE TPOOIEMBI.

CocyiiecTBoBaHue MPUPOIBI " YEJIOBEUECTRA. Coxpanenue
O01opa3HO00pa3us Kak OCHOBA YCTOHYMBOCTH Ouocgepsl. OCHOBA palliOHAIBHOTO
yOpaBJICHUs] TPUPOJIHBIMU pecypcaMu M HX HCHoib3oBaHue. JlocTuxkeHus
OMOJIOTHUY 1 OXpaHa MPUPOJIbI.

JdemoHcTpaumu:

IToptpetst: A. JIxk. Tencnu, B. H. Cykaués, B. 1. Bepnaackui.

Tabmuiel u cxembl: «llumessie nenu», «buUoIEHO3: COCTAB U CTPYKTypay,
«IIpuponnbie cooOuiecTBa», «llemum nuTaHus», «IKOJOTMYECKAs NUPAMUIAY,
«buocdepa u yenoBek», «IKOCUCTEMA MTUPOKOIUCTBEHHOTO Jiecay, « IKOCUCTEMa
XBOWHOTO  Jecay, «buonenos Bomoémayn, «ArpoueHo3», «lIpumepHbie
AQHTPOIIOTEHHBIE  BO3JEUCTBUSA Ha IpPUPOAY», «Baxuenmmne HCTOYHUKHU
3arpsi3HEHHS BO3/lyXa W TPYHTOBBIX BOj», «[louBa — BaykHeHIIash COCTaBIISIONIAS
ouochepo», «DakTopsl nerpananuu nouBy, «llapHukoBbiit apdex», «DakTopsl
paaMoOaKTUBHOTO 3arps3HeHust Ouochepb», «OO0mas cTpykrypa Ouochepb»,
«Pacnpoctpanenue >xu3Hu B Oumocdepe», «O30HOBBIA 3KpaH OUOCHEpPH»,
«Kpyrosopot yriepoa B 6uochepe», «KpyroBopoT a3ota B IpuUpOAC».

O6GopynoBaHue: MoJeab-aniukanus «TunuuHbie OMOIIEHO3bI», TepOapuit
«PacrurenbHbIe cOOOIIECTBaY, KOUICKINH «bromeHo3y, «Bpeaurenn BaKHEHIINX
CEJIbCKOXO3SIMCTBEHHBIX ~ KYJIBTYp», TepOoapuu ¢ KOJUICKIIMU PACTeHUM W
KUBOTHBIX, NMPUHAUICKAIIME K PAa3HBIM IKOJIOTMUYECKUM TpYIIaM OJHOTO BUJA,



Kpacnas kaura Poccuiickoii ®enepanuu, n300pakeHUs OXPaHAEMbIX  BHJIOB
pacTeHU U )KUBOTHBIX.



INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IIPOTPAMMbLI 11O
BMOJIOTUN HA  BA30OBOM  VYPOBHE CPEJHEI'O  OBHIEI'O
OBPA30OBAHNMA

Cornmacho ®I'OC COO, ycraHaBmuMBalOTCI TpeOOBaHUSA K pe3yibTaTaM
OCBOCHMs  OOyyalolIMMHUCSA TNpPOrpaMM  CpeAaHero  oOmiero  oOpa3oBaHUS:
JUYHOCTHBIM, METAIIPEAMETHBIM U TPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATDBI

B cTpykType IMYHOCTHBIX PE3YyIbTATOB OCBOEHUS Mpenmera «buomorus»
BBIJICJICHBI CIIEYIOIINE COCTABJISIONIME: OCO3HAHUE OOYYarOIIUMUCS POCCUNUCKON
rPaXJaHCKOM UJAECHTUYHOCTH — TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSTEIIBHOCTH
U CaMOONpEIENICHNI0, HaJlu4yue MOTHBalMU K OOy4YeHHi0  OuOJoruw,
[IeJICHANPABJICHHOE Pa3BUTHUE BHYTPEHHUX YOEKICHUM JMYHOCTH HA OCHOBE
KJIFOYEBBIX IIEHHOCTEH M HMCTOPUUECKUX TPaAUIUN pPa3BUTUS OHOJIOTHYECKOIO
3HAHMS, TOTOBHOCTh U CIOCOOHOCTH OOYYaIOIIMXCS PYKOBOJCTBOBAaTHCA B CBOEH
JNEATEIBHOCTH LIEHHOCTHO-CMBICJIOBBIMM  YCTAHOBKAaMH, HPUCYLUIMMHU CUCTEME
OMOJIOTHYECKOTO0  00pa30BaHMs, HAJIMYME HSKOJOTMYECKOro  IMPaBOCO3HAHUS,
CITIOCOOHOCTH CTaBUTH LIEJIU U CTPOUTH KU3HEHHBIE TIJIaHBI.

JInyHOCTHBIE PE3YyNbTATBl OCBOCHHUS IpeaMera «buosorus» nocturarorcs B
€IUHCTBE Y4YeOHOM M BOCHUTATEIHLHON JCSATEILHOCTH B COOTBETCTBUU C
TPAIULIMOHHBIMA POCCUMCKUMHU COLMOKYJIBTYPHBIMU, UCTOPUUECKUMHU U TyX OBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, TPUHATHIMU B OOIIECTBE MpaBHJIAMH M HOPMaMH
MOBEACHUS W CIIOCOOCTBYIOT TIpoOIlecCaM CaMOTO3HAHUS, CAaMOBOCIUTAHUS H
CaMOpAa3BUTHSA, PAa3BUTHUSI BHYTPEHHEW TO3UIMUA JIMYHOCTH, MaTPUOTU3MA,
YBOKEHHUS K 3aKOHY W MPABOIOPSAJKY, YEIOBEKY TpyAda U CTAPIIEMY IOKOJICHUIO,
B3aMMHOTO YBa)KEHHUS, OCEPEKHOTO OTHOIICHUS K KyJIbTYPHOMY HACJICAHIO U
TPAAUIUSIM MHOTOHAIMOHAIBLHOTO Hapoja Poccuiickon depepanuu, npupoae u
OKpYXarouieu cpeae.

JIngyHOCTHBIE pe3yibTaThl OCBOCHMS y4eOHOro mnpeaMera «buosorus»
JIOJDKHBI OTpa)aTh TOTOBHOCTh M CITIOCOOHOCTh 00YYaIOIIUXCS PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTHU, CUCTEMOM IIEHHOCTHBIX
OpUCHTAllU{, TO3UTHUBHBIX BHYTPEHHHX  YOEXKICHHH, COOTBETCTBYIOIIMX
TPAJAUIIMOHHBIM IIEHHOCTSIM POCCHIICKOTO OOIIEeCTBa, PACIIMPEHUE KU3HEHHOTO
OTbITA W OMbITA ACATEIBHOCTH B IMPOLECCE PEATM3AIMU OCHOBHBIX HAMNPAaBICHUI
BOCMUTATEIILHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpaskIaHCKOT0 BOCIIUTAHUS

c(hOpPMHUPOBAHHOCTh TPAKIAHCKON IMOZHUIINH O0YJAFOIIETOCS KaK aKTUBHOTO U

OTBETCTBEHHOTO WIEHA POCCUIMCKOTO OOIIECTRA;



OCO3HAHHE CBOMX KOHCTUTYLIHOHHBIX MpaB M OOS3aHHOCTEH, yBaKEHUE
3aKOHa U MPaBOIOPSIKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKON MAESATEIBHOCTA IIPU CO3JIaHUU
y4€OHBIX MPOEKTOB, PEIICHWN y4eOHBIX W TMO3HABATEIBHBIX 3a/a4, BHITIOJHEHUU
OMOJIOTHYECKHUX IKCIIEPUMEHTOB;

CITIOCOOHOCTh  OMPENENATh COOCTBEHHYIO TO3WIMIO 110 OTHOIICHHIO K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€;

YMEHHE YUYUTHIBaTh B CBOUX ACHCTBHUSIX HEOOXOAMMOCTH KOHCTPYKTHBHOIO
B3aMMOJICUCTBUS JIFOJICH C Pa3HBIMU YOCKICHUSAMH, KyJIbTYPHBIMHA IIEHHOCTSIMU U
COIIMAJILHBIM TMOJIOKEHHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B IIPOLIECCE COBMECTHOIO BBIIOJHEHHUS
y4eOHBbIX, TO3HABAaTEJIbHBIX M HCCJIENIOBATEIBLCKUX 3a7]a4, YBAKHUTEIHHOTO
OTHOIIICHUS K MHEHHUIO OIIMOHEHTOB NpPH OOCYXIAECHUU CIOPHBIX BOMPOCOB
OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMAaHUTAPHOU U BOJIOHTEPCKOM NEATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUS:

c(hOpMHPOBAHHOCTH pOCCUICKON rpakIaHCKOU UJECHTUYHOCTH,
MaTpuOTU3Ma, YBaXKEHUS K CBOEMY HApoJy, YYBCTBa OTBETCTBEHHOCTU IEpe.
Pomuuol, ropmoctn 3a CBOM Kpad, CBOXO PoauHy, CBOM S3BIK U KYJIbTYpY,
MPOIIJIOE U HACTOSAIIEe MHOTOHAIMOHATILHOTO Hapoaa Poccuu;

[EHHOCTHOE OTHOLIEHUE K IPUPOJTHOMY HACIIECIHUIO U TaMSITHUKAM MPUPOIbI,
NOCTUXKEHUAM Poccuu B HayKe, HICKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IE;

CIIOCOOHOCTh OIIEHHWBATh BKJIAJ POCCHHCKUX YYEHBIX B CTAaHOBJICHUE H
pa3BUTHE OWOJOTWUH, TOHUMAHUS 3HAYCHHS OWOJOTMM B TO3HAHUU 3aKOHOB
MIPUPOJIbI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIECTRA;

uaerHas yoexxaEHHOCTh, TOTOBHOCTh K CIIY)KEeHHMIO M 3amute OTedyecTna,
OTBETCTBEHHOCTb 3a €r0 Cyb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

OCO3HaHue JTYXOBHBIX LIEHHOCTEU POCCHICKOTO Hapoa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 M MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHWE JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOWYUBOTO OYyAYIIETO;

OTBETCTBEHHOE OTHOIIICHUE K CBOUM POIUTENSIM, CO3/IaHUI0 CEMbH Ha OCHOBE
OCO3HAHHOT'O MPHUHATHS [EHHOCTEM CEMEHWHOM JKU3HHU B COOTBETCTBUH C
TpaauusiMHu Hapo10B Poccuu;

4) 3CTeTHYECKOT0 BOCITATAHMSA:

ACTETUYECKOE OTHOIICHHE K MHUPY, BKIIOYAs ICTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPYAQ, OOIIECTBEHHBIX OTHOIICHUH;



MMOHUMAaHUE 3MOLMOHAIBHOIO BO3/IEUCTBUS KUBOW IPUPOABI U €€ LEHHOCTH;

TOTOBHOCTh K CAMOBBIPQ)KEHHUIO B Pa3HBIX BUJIAX HCKYCCTBA, CTPEMIJICHUE
IPOSBIISITH KAYECTBA TBOPUECKOM JIMUYHOCTH;

5) ¢u3nyeckoro BOCHUTAHHS, (POPMHPOBAHHUS KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

NOHUMaHUE W peanu3alus 37J0pOBOTO W 0e30MacHOro oOpasza KU3HU
(3mopoBOE  TUTaHUE, COOJIIOJICHHE TUTMEHWYECKUX TMPaBWJI U HOPM,
cOQIaHCUPOBAHHBIM PEXUM 3aHATHUM W OTHAbIXa, pETyJspHas Qu3nyecKas
AKTUBHOCTH), OEpEkKHOro, OTBETCTBEHHOI'O W KOMIIETEHTHOIO OTHOILIEHHS K
cOOCTBEHHOMY (PU3UYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

NOHUMAaHUE IIEHHOCTH TMPAaBWJI HHJIUBUIYAIBHOTO M  KOJJIEKTUBHOTO
0€3011acCHOT0 MOBEJCHUS B CUTYAIUIX, YTPOKAIOIINX 3JOPOBBIO U JKU3HU JIIOJEH;

OCO3HAHMWE MOCIEACTBUN M HEMPUSTHS BPEIHBIX NMPUBBIYEK (YIOTpeOIeHuUs
AJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TPYA0BOr0 BOCIIMTAHMS:

TOTOBHOCTh K TpPYAY, OCO3HAaHUE LIEHHOCTH MAacTepcTBa, TPYAOIIOOUE;

TOTOBHOCTh K AQKTHUBHOW JEATEIbHOCTH TEXHOJOTMYECKOW M COIMATIbHOMN
HaIpPaBJIE€HHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, IUIAHUPOBATH U CAMOCTOSATEIBHO
BBITIOJIHSTH TAKYIO €SI TEIbHOCTD;

UHTEpEeC K pa3inyHbIM cepaM MpodhecCHuoHATbHON e TeIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIA BBIOOP Oynymiel mnpodeccurn U peaTn30BbIBATH
COOCTBEHHbIE KU3HEHHbIEC TUIaHbL;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa3oBaHUIO M CaMOOOpPA30BaHUIO Ha
MPOTSHKEHUU BCEU KU3HU;

7) IKOJIOTMYeCKOr0 BOCIIUTAHMSI:

AKOJIOTUYECKH LEJIECO00pa3HOEe OTHOIICHHE K NPHUPOAE KaK HCTOYHHKY
KU3HU Ha 3eMJie, OCHOBE €€ CYLIECTBOBAHNUS;

MOBBIIIEHHE YPOBHS 3KOJOTMYECKOM KYyJIbTYpbl: MPUOOPETEHUE OIbITa
IUTAHUPOBAHUS TOCTYNKOB M OLEHKM MX BO3MOXHBIX TMOCIEICTBUNA IS
OKpYXarouen Cpeapl;

OCO3HaHUE TJI00aNbHOIO XapakTepa IKOJIOTUYECKUX MpoOJeM U MmyTell ux
pEelIeHNUs;

CIIOCOOHOCTh MCIIOJIb30BaTh IMpUOOpETaeMble MPU HW3YYEHUU OUOJIOTHHU
3HAHUA W YyMEHUs TIpU pelieHud MpoOJeM, CBA3aHHBIX C PalMOHAIBHBIM
NPUPOJIONOIb30BaHUEM  (COONIIOJIEHME  TpaBWJ  MOBEAEHUS B  MPHUPOJE,
HalpaBJICHHBIX HA COXPAaHEHUE DPABHOBECHS B DKOCHCTEMAax, OXpaHy BHJIOB,
AKOCHCTEM, OHOChEphI);



AKTUBHOE HENPHUITUE JECUCTBHM, NPUHOCAIIMX BPEHd  OKPYXKAIOUIEH
MPUPOIHON cpefie, YMEHHE MPOTHO3UPOBATH HEOJIArONPHUSITHBIE IKOJIOTUYECKUE
MOCJIEJICTBUS NMPEANPUHUMAEMbBIX ACUCTBUI U MPEIOTBPAILAT UX;

HaJIM4YKE PA3BUTOTO IKOJIOTMYECKOTO MBIIUICHHUS], SKOJIOTHYECKON KYIbTYpHI,
OmnbITa NEeATEIbHOCTH HKOJIOTMYECKOU HaIpaBJIEHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSl MMH B IO3HABATEIbHONW, KOMMYHUKATUBHOW M COLMAJIBHOU
MIPAKTHUKE, TOTOBHOCTH K YYAaCTHIO B MPAKTHYECKOU ACSITEIBHOCTU 3KOJIOTHYECKOU
HAIPaBIIEHHOCTH;

8) HeHHOCTH HAYYHOT'0 MO3HAHUS

c(hOPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAYKW M OOLIECTBEHHON MPAaKTHUKW, OCHOBAHHOI'O Ha JHAJIOTe
KYJbTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOET0 MECTA B MOJIUKYJIBTYPHOM MHPE;

COBEPILIEHCTBOBAHKUE SI3bIKOBOM M YHUTATENbCKOM KYJIbTYpbl Kak CpeIcTBa
B3aMMOJICHCTBHS MEXY JIFOJABMH U MIO3HAHUS MUDA;

NOHMMaHue crneunpuky OMOJOrMM KaK HayKH, OCO3HaHus €€ poJii B
(OpMHpPOBaHMK PALMOHATIBHOTO HAYYHOIO MBIIUIEHUS, CO3JaHUHM UEIOCTHOTO
MPEACTABICHUS 00 OKPYXKAIOIIEM MHUPE KAaK O €IMHCTBE IPHUPOABI, YEJIOBEKA U
oOlIecTBa, B IMO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH W pEeLIEHUH MpodsieM
COXpaHEHUs IPUPOJHOTO PABHOBECHSI;

yOex1EHHOCTh B 3HAYMMOCTU OWOJIOTUU JJIi COBPEMEHHON LMBHIM3ALINU:
oOecrieyeHrss HOBOTO YpPOBHSA DPa3BUTHUS MEIUIMHBI, CO3JaHUE MEPCHEKTUBHBIX
OMOTEXHOJIOTHI, CHOCOOHBIX pelIaTb pPecypcHble MNpoOJeMbl  pa3BUTHUSA
YeJI0BEYECTBA, IOUCKA MyTEeH BBIXOJA U3 INIOOAIBHBIX IKOJIOTUYECKUX MPOOIEM U
o0ecrieueHus  Mepexoja K  YCTOMUMBOMY — pa3BUTHIO,  pPAlMOHAJIbLHOMY
UCIIOJIb30BAaHUIO TMPHUPOJIHBIX PECYpPCOB U (HOPMHPOBAHHIO HOBBIX CTaHJIAPTOB
KU3HU;

3aMHTEPECOBAHHOCTh B TIOJYYEHMH OHMOJOTMYECKUX 3HAHUM B LEIsIX
HOBBIIIEHUST OO0IIEeH KyJIbTypbl, €CTECTBEHHO-HAy4YHOW TIpPaMOTHOCTH, Kak
COCTaBHOW 4acTH (PYHKIIMOHAIBHOW TPAMOTHOCTH OOydJaromuxcs, (Gpopmupyemon
IpU U3y4YEeHUU OMOJIOTHH;

NOHUMaHUE CYIIHOCTU METOJIOB MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTH WCIOJb30BaTh TIIOJlydaeMble 3HAHUSA JJId aHalu3a M
OOBSICHEHUSI SBJICHUI OKPYXAIOLIEro MUpa W MPOUCXOIAIMX B HEM H3MEHEHU,
yMEHHE JellaTb OOOCHOBaHHbIC 3aKJIIOYCHHs] HAa OCHOBE HAy4YHBIX (AKTOB U
UMEIOIIUXCS JaHHBIX C LIEJIbIO MOJyYEeHHUs TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO MCIOJIb30BaTh OMOJIOTMUECKUE 3HAHUS IS
pelieHus npobyieM B peabHbIX KU3HEHHBIX CUTYalIUsX;

OCO3HaHUE LIEHHOCTU HAYYHOM JEATEIBbHOCTH, TOTOBHOCTH OCYILIECTBISATH
MIPOEKTHYIO U MCCIIEIOBATENBCKYIO AEATEIbHOCTh HHIUBUIYAIbHO U B TPYIIIIE;



TOTOBHOCTh M  CIIOCOOHOCTH K  HEMpPEephIBHOMY  00Opa3oBaHUIO U
caM000pa3oBaHnI0, K AKTHUBHOMY TMOJYYEHHUIO HOBBIX 3HaHMA 1O OWOJIOTUH B
COOTBETCTBUM C KU3HEHHBIMU MTOTPEOHOCTSIMHU.

METAIIPE/IMETHBIE PE3YJIbTATBI

MeranpenMeTHbIE pe3yabTaThl OCBOCHUSI yueOHoro mpeamera «buonorus»
BKJIFOYAIOT: 3HAYUMBIC I (HOPMHUPOBAHHS MHUPOBO33PEHUS OOYJAIOITUXCS
MEXKIUCIUIUTMHAPHBIE (MEXKIIPEAMETHBIE) OOIIEHAYYHbIE MOHSTHS, OTPAKAIOIIHE
[EJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa M CHEHUPUKY METOJIOB TO3HAHUSA,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKax (BELIECTBO, SHEPTHUS, SIBJICHUE, MPOIIeCC,
CUCTEeMa, Hay4HbId (PaKT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpUs,
HcClieIoOBaHWE,  HAONMIOJCHUE,  HM3MEpPEHHE, OKCIEPUMEHT U JPYrux),
YHUBEpCAJIbHbIE Yy4eOHBbIC JEHUCTBUS (IMO3HABATEJIbHBIC, KOMMYHUKATHUBHBIC,

PEryJISITUBHBIE), o0ecreunBaroIIme dbopmupoBaHue GbyHKIHOHATBHON
IPAaMOTHOCTH W  COIMAJIbHOM KOMIIETEHIMH OOYy4YaloIMuXcs, CIOCOOHOCTh
00yYarommxcst MCIIOTIB30BAaTh OCBOCHHBIC MEXTUCIIATITNHAPHBIE,

MHPOBO33pEHUYECKAE 3HAHUS W  YHUBEpPCaIbHbIC Y4YcOHBIC JCHCTBUS B
MIO3HABATEILHON U COIMAILHOMN ITPaKTHKE.

MeranpenMeTHbIe pe3yJbTaTbl OCBOCHHS IIPOTPAMMbI CPEIHET0 OOIIero
00pa3oBaHUsl TOJHKHBI OTPAXKaTh:

OBJanenue YHHBepPCATbHBIMH yueOHbIMH NMO3HABATEJIbHBIMHU
AefCTBUSIMU:

1) 6a30BbIe JIOTHYECKHE AEiiCTBHUS:

CaMOCTOATENILHO  (OpMYJIHMpPOBAaTh W aKTyaIM3UpoOBaTh  MpoOJeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TPH OCBOCHMHM 3HAHWM TPUEMBI JIOTHYECKOTO MBIIIICHUS
(ananuza, cuHTE3a, CpaBHEHMSI, Kiaccudukanuu, 0000IIeHHs ), pACKPBIBATH CMBICT
OMOJIOTUYECKUX TIOHATHH (BBIACIATh WX XapaKTEPHBIC MPU3HAKU, YCTAHABIIUBATH
CBSI3U C IPYTUMH MOHSATUSMH );

OTpeNeNaTh IeTu JeATCTbHOCTH, 3aJaBas TapaMeTpbl M KPUTCPHH UX
JTOCTHKCHHUSI, COOTHOCUTD PE3YJIBTATHI ACATSIBHOCTH C TIOCTABICHHBIMHU LICIISIMU;

HCIIOJIB30BaTh OMOJIOTHYSCKUE TIOHATHUS JIJIs1 0ObsICHEHHs ()aKTOB M SIBICHHUM
YKABOU IIPUPOJBI,

CTPOUTH JIOTHUECKHE pacCyXIeHUs (MHIYKTUBHBIC, IEAYKTUBHBIC, IIO
AQHAJIOTHH), BBISBISATH 3aKOHOMEPHOCTH M IPOTHBOPEYHS B paccMaTPUBACMbBIX
SBJICHHSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

PUMEHSTh CXEMHO-MO/ICIIbHBIC cpencrtBa IS IIPEICTAaBIICHUS
CYIIECTBEHHBIX CBSI3€H W OTHOIICHHHA B M3y4aeMbIX OMOJIOTHYECKHUX OOBEKTax, a



TAKK€  MPOTUBOPEYMI  PA3HOTO  pOJAd,  BBIABIEHHBIX B Pa3jIM4YHBIX
MH(GOPMALIMOHHBIX UCTOUYHUKAX;

pa3pabaThiBaTh IUIAH PELICHUS NPOOJIEMBbI ¢ YYETOM aHAIM3a UMEIOIIHUXCS
MaTepUalbHbIX 1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTbH KOPPEKTUBBI B JEATEIBHOCTbD, OLICHUBATh COOTBETCTBUE PE3YIbTATOB
LEJISIM, OLIEHUBATh PUCKH TIOCIIEACTBUMN ACATEIBHOCTH;

KOODJMHUPOBaTb U  BBINOJHATH PpabOTy B  YCIOBUSIX  PEAIBHOIO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOTO B3aUMOIEUCTBHUS;

pa3BUBATh KPEATHBHOE MBILIICHHUE MTPHU PEIICHUH KU3HEHHBIX IPOOIIEM.

2) 6a30BbIe UCCIEIOBATEIbCKHE IefiCTBHA:

BJIQJIETh HaBbIKAMHU y4€OHO-UCCIIEI0BATEIbCKON U MPOEKTHON JIEATEIbHOCTH,
HaBbIKaMH  pa3pellieHuss MpoOjeM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEJIBHOMY IIOUCKY METOJIOB PEIICHU PAKTUYECKUX 3a/1a4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB TO3HAHUS;

HCIIOJIb30BaTh Pa3JIMYHbIE BHUJBI JESITEIBHOCTH IO IMOJYYEHUIO HOBOIO
3HaHUS, €ro HHTEPHpPETALMH, NPeoOpa3OoBaHUI0 U NPUMEHEHHIO B YYEOHBIX
CUTyalUsiX, B TOM UUCIIE MIPU CO3JaHUH YUEOHBIX U COLUAIbHBIX IPOEKTOB;

(opMHpOBaTh HAYYHBI TUI MBIIIJIEHUS, BIaJ€Th HAYYHOU TEPMUHOJIOTHEM,
KJIFOUEBBIMU MOHATUSMH U METOAAMMU;

CTaBUTh W (OPMYIUpOBaTh COOCTBEHHBIC 3a7a4ll B 00pa3oBaTEIbHOM
NEATENBHOCTH U KU3HEHHBIX CUTYalUsIX;

BBUSIBJIATh TMPUYMHHO-CIICACTBEHHbIE CBS3M M AaKTyaJlIM3UpOBaTh 3ajady,
BBIIBUTaTh TUINOTE3y €€ pEeleHUs, HaXOAUTh apryMEHTHI ISl J10Ka3aTelbCTBa
CBOMX YTBEPXKJICHHMI, 3a/1aBaTh NapaMeTPbl U KPUTEPUU PELLICHHUS;

aHAJIM3UPOBaTh IOJIYYEHHBIE B XOJE PEIICHHUs 3aJadd  pe3yJIbTarThl,
KPUTHUYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHEHUE B HOBBIX
YCIIOBUSIX;

JaBaTh OLIEHKY HOBBIM CHUTYyallMsIM, OLI€EHUBATh NPHUOOPETEHHBIN OIBIT;

OCYUIECTBJISATh LI€JICHANPABIECHHBIN MOUCK MEPEHOCca CPENICTB U CIocoO0B
NeUCTBUS B TPOQPECCUOHATILHYIO CPEY;

YMETh NEPEHOCUTh 3HAHUS B MO3HABATEIbHYIO M MPAKTUYECKYI0 O0OJacTH
KHU3ZHEJCATEILHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PAa3HBIX MPEAMETHBIX 00J1aCTe;

BBIIBUTaTh HOBBIE MJIEH, Mpejiararb OpUrHHAIbHBIEC MOAXObl U PEIICHHUS,
CTaBUTb MPOOJEMBI U 3a/1a4H, AOMYCKAIOIINE albTEPHATUBHBIE PELICHUSI.

3) pa6ora ¢ undopmanuei:

OpPUEHTHUPOBATHCS B PA3IMYHBIX UCTOUHHMKAX MH(pOpMaIMK (TEKCTE Y4eOHOro
nocoOusi, HAay4YHO-TIONMYJAPHON JUTEparype, OHOJOTMYECKUX CIOBapsIX M
CIpaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX, B MIHTepHETE), aHamu3upoBaTh



MH(GOPMALIMIO PA3IMYHBIX BUJOB U (OPM MPEACTABICHUS, KPUTHUECKU OLIEHUBATH
€€ JJ0CTOBEPHOCTh U HEMMPOTHBOPEUYNBOCTH;

(GopMynupOBaTh 3aMpPOChl U MPUMEHATH PA3TUYHBIE METOMBI MPH MOUCKE U
otOope Ouosornyeckoil nHpopMannu, HEOOXOIUMOU IS BBHIMOTHEHUS y4EOHBIX
3ajay;

npuoOpeTaTh OMBIT HCHOJB30BaHUS HH(POPMALMOHHO-KOMMYHHUKATHUBHBIX
TEXHOJIOTHIA, COBEpPLIIEHCTBOBATh KYJbTYPY aKTUBHOI'O HCIIOJIb30BAHUS PA3ITHMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BBIOMpPATh  ONTUMAIBbHYIO  (OpMYy  IpENCTaBICHUS
Ouonoruueckoi MHPopMauu (CXembl, TpaduKy, AUarpaMMbl, TaOIHIIbI, PUCYHKH
" JIpyroe);

UCIIOJb30BaTh HAy4yHBIH SA3BIK B KayecTBe CpeAcCTBa MHpu padoTe cC
Ouonornueckod HHpOpMalMen: TNPUMEHATh XUMHUYECKHE, (U3NUYECKUEe WU
MaTeMaTUYECKHe 3HAKM M CHMBOJIbI, (OopMyiibl, abOpeBUaTypy, HOMEHKIATYpY,
UCIIOJIb30BaTh M NPEeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMUYECKHE  CPEICTBA
HarJsIIHOCTH;

BJaJeTh  HABbIKAMU  pACIO3HAaBaHUS W 3allUThl  MH(pOpMaLUH,
MH(POPMAITMOHHOM 0€30I1aCHOCTHU JIMYHOCTH.

OsgJ1aieHne YHHBEPCATbHBIMH KOMMYHUKATUBHBIMH J1CICTBUSIMU:

1) o0mmenue:

OCYILIECTBIISATh KOMMYHHUKAIIMH BO BCEX Cepax >KU3HHU, aKTUBHO y4aCTBOBATh
B JIMAJIOre WM JUCKYCCHU MO CYIIECTBY OOCYKIaeMOM TeMbl (YMEHHUE 3a/1aBaThb
BOIIPOCHI, BBICKA3bIBATh CYXKJEHUSI OTHOCHUTENIbHO BBIIIOJHEHUS MpearaeMou
3a/lay, YYUTHIBATh UHTEPECHI M COIJIACOBAHHOCTh MO3ULUN JAPYTUX YYACTHUKOB
JAaJIora Uin JTUCKYCCHUM);

pacrio3HaBaThb HeEBepOaJbHbIE CpEJCTBA OOIIEHMs, IOHUMATh 3HAUYCHUE
COLIMAJIbHBIX 3HAKOB, MNPEANOCHUIOK BO3HUKHOBEHHS KOH(MDIMKTHBIX CHUTYalluH,
YMETh CMATYaTh KOH(QIUKTHI U BECTH EPETrOBOPHI;

BJAJETh PA3JIMYHBIMU CIIOCOOAMM OOIIEHUS W B3aMMOJICUCTBHS, TTOHUMATh
HaMEPEHUs JAPYTUX JIOJEH, POSIBIATh YBAKUTEIBHOE OTHOLICHHE K COOECeTHUKY
U B KOppeKTHOU popme hopMyIMpOoBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOI TOYKY 3pPEHHUSI C HMCHOJb30BaHHEM
A3BIKOBBIX CPE/ICTB.

2) COBMECTHASI 1eATeIbHOCTD:

NOHUMAaTh M MCIOJIb30BaTh MPEUMYILECTBA KOMaHJAHOW U WHAMBUAYaJIbHOM
pabOTHI IPH PEIICHUN OMOJIOTHYECKON MPOoOIeMbl, 000CHOBBIBATH HEOOXOIMMOCTh
NPUMEHEHHUS IPYNIOBLIX (POPM B3aUMOJICHCTBUS NPU PellIeHUH Y4eOHOIl 3a1a4u;

BbIOMpATh TEMATHKy M METOJIbI COBMECTHBIX JEHUCTBUA C YYETOM OOLIUX
MHTEPECOB M BO3MOKHOCTEN KaKJIOT0 WIEHA KOJIEKTUBA;



NPUHUMATh LM  COBMECTHOM  JI€ATEJIbHOCTH, OpPraHu30BBIBaTh U
KOOPJIMHUPOBATh JCUCTBUS IO €€ JOCTHUKECHHUIO: COCTABJIATH IUIAH JIEMCTBUM,
pacupeneniarTb pojad ¢ y4€TOM MHEHUH YYaCTHUKOB, OOCYXJaTh pPe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAa4e€CTBO CBOEr0 BKJAJAa M KaXJOTO yYAaCTHUKA KOMAaHIBI B
OOIIHii pe3yNbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

npeayiaraTb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEU C TMO3ULUUUA HOBU3HBI,
OpUTHMHAIBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYILECTBJISATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B PA3IUYHBIX
CUTYaIUsX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHUE, OBITh MHUITMATHUBHBIM.

OBiageHne yHMBEPCAJTbHBIMH PeryJISTUBHBIMH JeHCTBUSIMU:

1) camoopranm3amnus:

UCIIOJIb30BaTh OWOJIOTMYECKUE 3HAHUS I BBIABJICHHS MpoOJeM U HX
pEILIEHNUs B )KU3HEHHBIX U YUEOHBIX CUTYaIHUIX;

BBIOMPATh HA OCHOBE OMOJIOTMYECKMX 3HAHUW IEJIEBbIE M CMBICIOBBIE
YCTAaHOBKHM B CBOMX JIEWCTBHSX M MOCTYINKAaX MO OTHOUIEHHUIO K JKUBOW MPUPOJE,
CBOEMY 3JI0POBBIO U 3I0POBBIO OKPYKAIOIINX;

CaMOCTOATENIBHO OCYILECTBIIATh IIO3HABATEIBHYIO JIE€ATEIBHOCTD, BBISBIIATH
po0JieMbl, CTaBUTh U (HOPMYJIMPOBATH COOCTBEHHBIC 3aJlaud B 00pa30BaTeIbHOM
NEATENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEJIbHO ~ COCTaBJATh IUIAH pELIEHUs MNpoOsiieMbl C  Y4ETOM
UMEIOITUXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MIPEATIOUTCHUIA;

JIaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

paclMpaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUMH;

JIeaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
3a peIlIEHNE;

OLICHUBATh TPUOOPETEHHBIN OIBIT;

crnoco0cTBOBaTh (OPMHUPOBAHUIO W MPOSBICHUIO HIMPOKOW 3PYIHMIMH B
pa3HbIX 00JIaCTSAX 3HAHWM, MOCTOSHHO TOBBIIATH CBOM 0O0pa30BaTENbHBIA U
KYJBTYPHBIM YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OLEHKY HOBBIM CUTyallMsIM, BHOCUTb KOPPEKTHBBI B JIESTEIBHOCTD,
OLIEHUBATh COOTBETCTBUE PE3YJIBTATOB LESAM;

BJaJ€Th  HABBIKAMM  TIO3HABATENBbHOM  peQuieKCMH Kak  OCO3HaHMUS
COBEpPUIAEMBIX JECHUCTBUM M MBICIUTENBHBIX MPOLECCOB, HMX pE3yJbTaTOB U
OCHOBaHMM, MCHOJb30BaTh MPUEMBI PeQIIEKCUU ISl OLUEHKH CUTYallMH, BbIOOpa
BEPHOI'O PELLIECHHUS;

YMETh OLEHUBATh PHUCKM W CBOEBPEMEHHO NPHUHUMATh PEIICHHS IO UX
CHW)KEHHUIO;



IPUHUMAaTh MOTHBBI W apryMeHTbl JPYIHX IPH aHAIUM3€ pe3yibTaToB
JESTENIbHOCTH;

3) npuHsTHE Ce0S U IPYTrUX:

IPUHUMATh ce0s1, MIOHUMAsi CBOM HEAOCTATKU U JIOCTOMHCTBA;

MPUHUMAaTh MOTHBBI W apryMEHThl JPYIMX I@pU aHAJINW3€ pPEe3yJIbTaTOB
JESTEIIBHOCTH;

pU3HaBaTh CBOE MIPABO U MIPABO APYTUX HA OIINOKU;

pa3BUBaTh CIIOCOOHOCTh [IOHUMATh MU C MTO3ULUH APYTOTO YEIOBEKA.

HPEMETHBIE PE3YJIBTATbBI

[IpeameTHbie pe3ynbTaThl ocBoeHUs: mporpammbl COO mo Ouosorud Ha
0a30BOM ypOBHE BKJIIOYAIOT crienuduueckue Ay yaeOHoro npeamera «bruonorus
Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI JIEUCTBUI MO OCBOEHUIO, UHTEPIPETALIMHN U
npeoOpa30BaHUI0 3HAHUM, BUJbBI AEATEIBHOCTU MO MOJYYEHHUIO HOBOTO 3HAHUS W
MPUMEHECHUIO 3HAHUN B PA3JIMUHBIX YYEOHBIX CHUTYAIUSX, & TaKXKe B pealIbHbIX
KU3HEHHBIX CUTYyallUsiX, CBSI3aHHBIX C Oumosioruedd. B mporpamme mnpeameTHbIE
pe3yNbTaThl MPEACTABJICHBI IO TOAaM 00yUCHUS.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS ydeOHoOro mpeamera «buonorus» ¢ 10
Kjlacce NOJKHBI OTPAKATh:

c(hOpMHUPOBAHHOCTH 3HAHUM O MECTE U POJIM OUMOJIOTUU B CUCTEME HAYYHOTO
3HAHUS ECTECTBEHHBIX HayK, B (OPMUPOBAHMH COBPEMEHHOM ECTECTBEHHO-
HAy4YHOW KapTHHBI MHUpPa M HAyYHOTO MHUPOBO33PEHHS, O BKJIAJE POCCHUUCKUX H
3apyOEKHBIX YUEHBIX-OMOJOTOB B pa3BUTHE Ouoyioruu, (yHKIIMOHAJIHLHOM
rPaMOTHOCTH Y€JIOBEKA ISl PEIICHUS KU3HEHHBIX 3a/a4;

YMEHHUE PACKPBIBATH COJAEpkKaHUE OHUOJOTMYECKUX TEPMUHOB WM TMOHSATHUM:
KU3Hb, KJIETKa, OpraHu3M, MeTtaboau3M (0OMeH BEIIECTB U IPEeBpallleHUE
SHEPTUr), TOMEocTa3 (caMOoperyJssilus), YpOBHEBAs OPraHU3alUs KUBBIX CHCTEM,
caMOBOCITpOU3BeieHue (PerpoayKIHs), HaCIEACTBEHHOCTh, U3MEHUYHUBOCTh, POCT U
pa3BUTHE;

yMEHUE u3JlaraTh OHOJOTUYECKHE Teopuu (KJIETOYHas, XpPOMOCOMHas,
MyTallMOHHAsl, IIEHTpajbHas JOoTMa MOJEKYIsIpHON Ouonoruu), 3akoHsl (I
Menpens, T. Moprana, H. 1. BaBuiioBa) n ydyenus (0 LeHTpax MHOTooOpasusi u
MPOUCXOXKJECHUS KyJIbTypHbIX pactennii H. M. BaBuioBa), onpenensiTe rpaHULIbI
UX TPUMEHUMOCTH K KUBBIM CHCTEMAaM;

YMEHHUE BJIaJIETh METOIaMH HAYYHOTO TMO3HAHUS B OMOJIOTHH: HAOIIOJCHUE U
ONMCAHUE YKUBBIX CUCTEM, MPOIECCOB U SIBIICHUM, OpraHu3alus WU MPOBEICHUE
OMOJIOTUYECKOTO0  ODKCIIEPUMEHTA,  BBIIBW)KCHUE  TUIIOTE3bl,  BBISBICHUE
3aBUCUMOCTH MEXAY HCCIEAYyEeMbIMU BEIIMYMHAMU, OOBSICHEHUE MOJIYYEHHBIX



pE3yNbTATOB, MCIOJIb30BAHHBIX HAYYHBIX MOHATHI, TEOPUH M 3aKOHOB, YMEHHE
JIeN1aTh BBIBOJbI HA OCHOBAHUY NOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIJIEIATh CYIIECTBEHHbIE IPU3HAKH BHUPYCOB, KJIETOK IMPOKApHOT U
AYKapuoT, OAHOKJIETOYHBIX W MHOIOKJIETOYHBIX OpPraHM3MOB, OCOOEHHOCTH
IPOLECCOB: OOMEHA BEILECTB M MPEBPALICHMs] SHEPTUU B KIIETKE, (DOTOCHMHTE3A,
IUIACTUYECKOTO M HHEPreTUYECKOro OOMEHa, XEMOCHHTE3a, MHUTO3a, Melo3a,
OIUIOAOTBOPEHUS, PA3MHOXKEHUS, HWHIUBUIYAIIBHOIO Ppa3BUTUS  OpraHU3Ma
(oHTOTCHE3);

YMEHHUE NPUMEHATh NOJYyUYEHHbIE 3HAHUS U1 OOBSICHEHUS OUOJIOTMYECKUX
IIPOLIECCOB U SIBJICHUM, JUIS IPUHATHS NPAKTUYECKUX PEIICHHUW B MOBCEIHEBHOU
KU3HH C LEJpl0 oOecredeHus: Oe30IacHOCTH CBOETO 30pOBbS M 30POBBSA
OKPY>KaIOIIUX JIOAEH, COOJII0IEHUsI HOPM I'PaMOTHOTO MOBEIEHUS B OKPY-KAIOIIEH
OPUPOJTHOM cpene, MOHMMaHUE HEOOXOJMMOCTH HCIOJIb30BaHUS JOCTHIKEHUN
COBPEMEHHOU Ovonormu W OMOTEXHOJIOTMM Uil  PalMOHAIBHOTO
MPUPOIONIOJIL30BAHNUS;

YMEHUE peIIaTh »JIIEMEHTAPHBIE TE€HETUYECKHE 3aJadyd Ha MOHO- U
OUTUOPUIHOE CKpEIMBAaHUE, CLEIJICHHOE HACIEI0BaHUE, COCTABIATH CXEMBI
MOHOTMOPH/IHOTO CKpEIIMBAaHMS AJIsl MpeicKa3aHUsl HACIEeJOBaHUS MPU3HAKOB Yy
OpPraHHU3MOB;

YMEHHUE BBINOJHATh JIA0OPAaTOpHBIE M TpaKTUYECKUe paldoThl, COOMIOATH
npaBuiIa mpu paboTe ¢ ydeOHbIM U 1a00paTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTHUYECKH OLEHUBaTh W HHTEPIPETHUPOBATH HHOOPMALIUIO
OMOJIOTUYECKOTO  COJIEp)KaHMs, BKJIIOYAIOUIYI0 [ICEBJOHAyYHbIE 3HAHUA U3
Pa3IMYHBIX UCTOYHUKOB (CPEACTBAa MAacCOBOM MHGOpPMAIK, HAYYHO-TIOMYJISIPHbIE
Marepuanibl), 3THYECKHE AacCleKThbl COBPEMEHHBIX MCCIIEIOBAaHUNA B OHOJIOTHH,
MeAULIMHE, OUOTEXHOJIOTUH;

YMEHHUE CO3[aBaTh COOCTBEHHBbIE IHCbMEHHBIE U YCTHBIE COOOILEHUS,
000011ast OMoJIOrMYecKyr0 UH(POPMAIIUIO U3 HECKOJIBKUX HCTOYHUKOB, TPAMOTHO
UCII0JI30BaTh NOHSITUIHBIN arrapaT OMOJIOTHH.

[IpeameTHbIe pe3ynbTaThl OCBOCHHS yueOHoOro npeamera «buonorus» ¢ 11
Kjlacce NOJKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTH 3HAHUI O MECTE M POJIU OHUOJIOTUU B CUCTEME HAYyYHOTO
3HaHHSA ECTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-
Hay4YHOW KapTHHBI MUpPAa M HAay4YHOI'O MHUPOBO33PEHMS, O BKJIANE POCCUHUCKHX H
3apyOEKHBIX YUEHBIX-OMOJOrOB B pa3BUTHE OMOJIOTHM, (YHKIIMOHAJIHHOM
IPaMOTHOCTH YeJIOBEKa JUIsl pELICHUs )KU3HEHHBIX 3a/1a4;

YMEHHE pPACKpPbIBAaTh COJAEpKaHHE OWOJIOTMYECKUX TEPMHMHOB M TOHSATHM:
BUJI, MOMYJISALKSA, TeHO(OH, SBOIIOIMS, ABWKYILKE CUJIbl ((haKTOPbI) 3BOJIOLNH,
MPUCTIOCOOTICHHOCTh OPTraHU3MOB, BU000pa30BaHUE, IKOJIOTHYECKUe (aKTOpPHI,



ADKOCHCTEMA, NPOJAYLEHTH, KOHCYMEHTBI, PpPEIYyLUEHTbl, I€Nd [UTAHUS,
AKOJIOTHYECKas MUpaMuia, OMoreonenos, onocdepa;

YMEHUE H3J1aratb OHOJOTMYECKHEe Teopuu (dBONIONMOHHAas Teopus Y.
JlapBuHa, CHHTETHYECKass TEOpUs OHBOJIIOLMHU), 3aKOHbI M 3aKOHOMEPHOCTHU
(3aponpiieBoro cxonactea K. M. bapa, depegoBaHusi TiaBHBIX HaIpaBJICHUN U
nyteit sBomoruu A. H. CesepiioBa, yuenusi o ouocepe B. 1. Bepnaackoro),
ONPENEIISITh TPAHULIBI KX IPUMEHUMOCTH K KUBBIM CUCTEMAM,;

yYMEHHE BJaJIeTh METOAaMH HAYYHOTO MO3HAHUA B OMOJIOTHU: HAOMIOCHUE U
ONMCAHUE KUBBIX CHCTEM, IPOLIECCOB U SIBICHHWI, OpraHu3alus U MPOBEACHHUE
OMOJOTMYECKOTO  OKCIIEPUMEHTa,  BBIABIDKEHHWE  THIOTE3bl,  BBISIBICHHE
3aBUCUMOCTH MEX]y MCCIIEyeMbIMH BEJIMYMHAMU, OOBSICHEHHE IOITYyYEHHBIX
pEe3yJbTaTOB, MCIOJIb30BAHHBIX HAYYHBIX IMOHATHI, TEOPUH M 3aKOHOB, YMEHHUE
JIeaTh BBIBOJbI HA OCHOBAHUU MOJYYEHHBIX PE3YyJIbTaTOB;

YMEHHUE BBIICIATh CYIIECTBEHHBbIE MPU3HAKK CTPOCHUS OMOJOTUYECKUX
OOBEKTOB: BHJIOB, TMOMYJISLMUI, NPOAYLEHTOB, KOHCYMEHTOB, PEIYyLEHTOB,
OMOreoleHO30B M HJKOCHUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIIEACTBEHHON
M3MEHYMBOCTH, €CTECTBEHHOr0 OTOOpa, BUA000pa30oBaHUs, MPHUCIOCOOIEHHOCTH
OpraHU3MOB, JIEUCTBHUS SKOJOTUYECKUX (PAKTOPOB HA OpPraHU3MbI, MEpeHOoca
BEILIECTB M TOTOKAa JHEPTHMM B HKOCHUCTEMAaX, AHTPONOTCHHBIX H3MEHEHHI B
AKOCHCTEMAax CBOEM MECTHOCTHU, KPYroBOpPOTa BEIIECTB W OUOTCOXMMHUYECKHUX
LIMKJIOB B Onocdepe;

yMEHHUE TMPUMEHATH MOJyYEHHbIE 3HAHUS JUIsl OOBACHEHHS] OMOJOTUYECKHUX
IIPOLIECCOB U SIBJICHUU, JUISl NPUHATUA NPAKTUYECKUX PEIICHUNA B MOBCEIHEBHOU
KU3HH C LeJbl0 oOecredeHus: 0e30MacHOCTH CBOETO 370pOBbS M 370POBBS
OKPYXAIOIUX JIIOJEH, COOJIIOICHHS] HOPM I'PaMOTHOTO TOBEACHUS B OKPYXKarolen
MPUPOJHON cpeie, MOHMMAaHUE HEOOXOAMMOCTH HCIOJb30BAHUS JOCTHKEHUN
COBPEMEHHOM OMOJIOTHH JIJIsl PAIIMOHAILHOTO TTPUPOOTIOIH30BaHNUS;

yMEHHUE peliaTh dJIeMEHTApHbIe OMOJIOTUYECKHE 3a/1aud, COCTaBISATh CXEMbI
MepEeHOCca BEIIECTB U IHEPTUU B HKOCHUCTEMAX (LIEMU MUTaAHUS);

YMEHHUE BBINOJHATh JA0OPATOPHBIE U NPAKTUYECKHE pabOThI, COOIIOAATH
paBuiia Mpu padboTe ¢ y4eOHBIM U JTaOOPaTOPHBIM 000PYI0BAHHUEM;

YyMEHUE KPUTHUYECKH OIEHMBATh W HWHTEPIPETUPOBATH HH(POpMAIIUIO
OMOJIOTUYECKOTO  COJIEpKaHMs, BKJIIOYAIONIYI0 TIICEBIOHAYYHBIC 3HAHUS U3
Pa3TUYHBIX UCTOYHUKOB (CpPEJCTBA MAacCOBOM MHGMOpPMAIINK, HAYYHO-TIOMYJISIPHbBIE
Marepualbl),  paccMaTpuBaTh  IJI00abHBIC  DKOJIOTHYECKHE  TPOOJIEMBI
COBPEMEHHOCTH, (DOPMUPOBATH 110 OTHOUIEHUIO K HUM COOCTBEHHYIO MO3UIIMIO;

YMEHHE CO3/1aBaThb COOCTBEHHbIE€ IHCbMEHHBIE M YCTHBIE COOOIICHMS,
00001m1ast OnoJIOrMUecKyr0 MHPOPMAIUIO W3 HECKOIBKUX HCTOYHUKOB, TPAMOTHO
MCIIOJIb30BaTh MOHATUHHBIN anmapar OUOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIIACC
HaumenoBanue KoaunuecTBo yacoB DJIeKTPOHHBbIE Cnmcok MTOroBbIX INIAHUPYEMBIX pe3yabTaToB | Cnoco0 oueHKH
No pa3ejioB M TeM Kontp Hpakr (uudpossie) € YKa3aHHMEM 3TanoB UX ()OPMHUPOBAHUSA UTOr0OBbIX
I IporpaMmsl 0 " o0pa3oBare/ibHbIe IIAHHPYEMBIX
! Beero JbHBIE| YeCKHe pecypcehl PesyILTaTOB
pa6oT | paGoThI
bl

c(hOpMUPOBAHHOCTh 3HAHUM O MECTe€ U POJIM YCTHBIN ONPOC,
OMOIIOTMM B CHCTEME  HAay4HOIO  3HAaHMS TeCTUPOBAHHE
€CTECTBEHHBIX HAYK, B
(hopMHUPOBaHUM COBPEMEHHOMN €CTECTBEHHO-

1 buoiorus kak Hayka 2 0.5 Bubmiorexa IJOK HAay4YHON KapTHUHBI MUPa U HAYYHOTO

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

MHUPOBO33PEHHUS, O BKJIAJIE POCCUNUCKHUX U
3apyOEKHBIX YIEHBIX-OMOJIOTOB B PA3BUTHE
ounonoruu, GyHKIIMOHAIILHON TPaMOTHOCTH
YeJIOBEKa JIJIsl PEILICHUs] dKU3HEHHBIX 33/1a4
YMEHHUE PaCKphIBATh COJIEPKaHNe OMOJIOTUYECKUX | Y CTHBIHN OMpoc,
TEPMUHOB U NMOHATHUI: KU3Hb, KIIETKAa, OPTaHU3M, | TECTHPOBAHUE,
MeTabomn3M (0OMEH BEIECTB U MPEBpaIleHUE TEPMUHOJIOTUYECKH

5 Kupble cucremsl u 1 bubnuoteka [IOK SHEPTHUH), TOMEOCTa3 (CaMOperyJIsIus), 1 TMKTaHT

X OpraHu3aLus https://m.edso0.ru/7f41c292 | ypoBHEBas OpraHu3anus ;KUBBIX CUCTEM,

CaMOBOCITPOU3BEICHUE (PETPOTYKIIHS),
HACJIEJICTBEHHOCTh, U3MEHYUBOCTH, POCT U
pa3BUTHE



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

XUMHUYECKUH COCTAB
Y CTPOEHUE KJIETKH

but6mmoreka IIOK

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

yMEHUE  M3Jaratb  OMOJIOTMYECKHE  TEOpUU
(kyeTo4Has, XPOMOCOMHas, MyTalOHHas,
LIEHTpaJIbHAas 10rMa

MOJIEKYJIsIpHOM 6uoniorun), 3akonsl (I'. Menaens,
T. Moprana, H. 1. BaBusnosa) u yuenus (o
[EHTPaxX MHOT000pa3us U MPOUCXOXKICHHS
KynbTypHbIX pactenuil H. 1. BaBuiiosa),
OIPEAEIATh TPAHULIBI UX IPUMEHUMOCTH K )KUBBIM
cHCTeMaM;

[IpakTuueckas
pabora, yCTHBIN
o11poc,
TECTUPOBAHUE

KuzHeneareapbHOCTh
KJIETKHU

bubmuoreka [IOK

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

YMEHUE BBIJICNIATh CYIIECTBCHHBIC IPU3HAKU
BUPYCOB, KJIIETOK IIPOKAPUOT U SYKApHOT,
OJHOKJICTOYHBIX 1 MHOTOKJICTOYHBIX OPraHU3MOB,
0COOEHHOCTH ITPOLIECCOB: 0OMEHA BEIIECTB U
NpeBpaIlCHHs SHEPTHU B KJIETKE, (POTOCHHTE3A,
IUTACTHYECKOTO U SHEPreTHYECKOro 0OMeHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OIJI0A0TBOPEHHUS,
Pa3MHOKEHUSI, HAWBUIYaTbHOTO PAa3BUTHS
opraHusMa (OHTOI€He3)

YcrHblii onpoc,
TEPMUHOJIOTHYE
CKHH TNKTaHT,
TECTUPOBAHUE

Pasmuoxenune u
VHIMBH1yaJIbHOE
pa3BUTHE
OpraHu3MOB

but6mmorekxa [IOK

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

yMCHI/IC BBIACIIATH CyHIeCTBeHHI)IC HpI/I?’HaKI/I
BUPYCOB, KJIETOK IMPOKAPUOT U IYKAPHOT,
OJTHOKJICTOYHBIX U MHOTOKJICTOYHBIX OPT'aHU3MOB,
0COOCHHOCTH MPOIIECCOB: 0OMEHa BEIIECTB U
NpeBpalleHus SHEPTHU B KJIETKE, (POTOCUHTE3a,
IUTACTHYECKOTO U SHEPreTHUECKOT0 OOMEHa,
XEMOCHHTE3a, MUTO3a, MEi03a, OTLJIO0TBOPCHHUS,
Pa3MHOXCHUSI, HHIUBUIyaTbHOTO Pa3BUTHUS
opraHu3Ma (OHTOI€HE3)

VYerHbli ompoc,
TECTUPOBAHHUE,
IpaKTH4YecKast
pabora



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

YMCHHE pe€UIaTh 3JICMCHTAPHBIC TCHETHYCCKUEC

YcrHblii onpoc,

3aJla4i Ha MOHO- ¥ IUTUOPUIHOE CKpEIIBAHUE, TEPMHUHOJIOTUYE
HacnenctBeHHOCTE U N
6 HEMOHTHBOCTE 8 15 but6mmoreka IIOK CLETUIEHHOE HACJIEAOBAHUE, COCTABIIATE CXEMBI CKHUU OJUKTAHT,
https://m.edso0.ru/7f41c292 | MOHOTHOPHUIHOTO CKPEITUBAHUS JIJIsI TECTUPOBAHUE,
OpraHi3MoB NpeJCcKa3aHus HaClIeA0BaHUsI IPU3HAKOB Y MIpaKTUYECKast
OpraHu3MOB pabota
YMEHHE MPUMEHSATH MOJTYYCHHBIE 3HAHUS JJIS YcrHbll onpoc,
00BsICHEHUS! OMOJIOTMUYECKUX MPOLIECCOB U TECTUPOBAHUE,
SIBJICHUM, ISl IPUHATHUS IPAKTUYECKUX PEIICHUN | TPaKTUYECKas
B IIOBCEAHEBHOM JKM3HM C IICJIbI0 00CCIICUCHUS pabota
Cenexuust 0C30ITaCHOCTH CBOETO 3JI0POBbS U 3J0POBbS
7 OpFaHIfII?;MOB. OCHOBEI 3 Enbmiorexa IOK OKPYKAIOIIMX JIFOJIeH (;ZE)6IJ)IIO,Z[6HI/I}IHH(I))pM
https://m.edso0.ru/7f41c292 ’ :
OHMOTEXHOIOT M rPaMOTHOTO MOBEICHUS B OKPYXKAIOIIEH
MIPUPOHON cpefie, TOHMMaHNEe HEOOX0IUMOCTH
HCIIOJIB30BaHUs TOCTHKEHUI COBPEMEHHOM
OMOJIOTMH M OMOTEXHOJIOTUH JIJISl pallOHAILHOTO
MPUPOIONOI30BAHUS
8 PesepBHOE Bpemst 1 bubmorexa [OK
https://m.edsoo.ru/7f41c292
OBHIEE KOJIMYECTBO
YACOBIIO 34 4
ITPOTPAMME

11KJIACC



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

KosmnuecTBo yacoB DJIeKTPOHHbIE Cnmcok UTOroBbIX Cnoco0 oneHkn
o HaumenoBanue Kot Mpakrn | (undposbic) IIAHHPYEMBIX Pe3yJIbTATOB C HTOr0OBBIX
i E;ZL;:J;(:Mp;TeM Beero  pombmbie | weckme 00pa3oBaTeIbHbIE yKa3aHHeM 3TANoB UX IUIAHHPYEMBIX
paGoThI paGoTnl | pecypenl popmupoBanus pe3y/IbTaToOB
c(hopMUPOBAaHHOCTH 3HAHUI O YcTHbIl onpoc,
MECTE U PO OHMOJIOTUHU B TECTUPOBAHUE,
CUCTEME Hay4YHOT'O 3HaHUs MpaKTUYecKas
€CTECTBEHHBIX HayK, B pabota
(bopMUPOBAHUN COBPEMEHHOM
€CTeCTBEHHO-HAyYHOU KapTHUHBI
DBOITIOIIMOHHAS 9 1 bubmmoreka [IOK MHpa U HAyYHOTO
ouomnorus https://m.edsoo.ru/7f41cc74 | MUPOBO33pPEHHSI, O BKIIAJIC
POCCUHCKUX U 3apyOeKHBIX
YUEHBIX-OMOJIOTOB B Pa3BUTHE
Oouonoruu, QyHKIMOHAIBEHOU
IPAaMOTHOCTH YeJIOBeKa /st
pelieHus )KU3HEHHbIX 3371a4;
YMEHHE PACKpbIBATh YcTHbIl onpoc,
cofiepykaHre OMOTOTHYECKUX TECTUPOBAHUE,
TEPMUHOB U NOHATHUI: BUJ, MpaKTU4ecKast
Bo3nukHOBEeHHE
9 05 bubnuotexa [IOK MOMYJISIIHSL, TeHO(OH T, pabota
1 pasBITHE https://m.edsoo.ru/7f41cc74 | 5BOIIOLMS, JBUKYILHAE CUIIBI
KU3HU Ha 3emJie

(axTopsl) IBOOLINH,
MPUCTIOCOOTIEHHOCTh
OpraHW3MOB, BUJI000pa30BaHKE,



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

sKOJIOTHYecKre (GaKkToOphI,
HKOCUCTEMA, IIPOAYLEHTHI,
KOHCYMEHTBI, PeIYLEHTHI, 1IeTIH
MUTaHUS, SKOJOTHYecKast
nupamujia, GMoreoLeHos,
ounocdepa;

YMEHHE U3JlaraTb
OMOJIOrMYeCKUE TEOPUU
(3BOronIMoHHas Teopusd Y.
JlapBHHa, CUHTETHYECKAs
TEOpHs IBOJIIOLINHN ), 3aKOHBI U
3aKOHOMEPHOCTHU
(3apogpiteBoro cxoactsa K.
M. bapa, uepenoBaHus TJIaBHBIX
HaIlpaBJICHUN U IIyTeH
sBommroruu A. H. Ceepiiosa,
yaenus o 6uocdepe B. U.
BepHnanckoro), onpenensite
TPaHUIBI UX TPUMEHUMOCTH K
JKUBBIM CHCTEMaM;

YMEHHE BIIa/IETh METOJaMU
Hay49HOTO TTO3HAHUS B
ouoJiornu: HaOJIIOAEHHE U
OTIMCAHUE KHUBBIX CHCTEM,
MPOLIECCOB U SIBJICHUM,
OpraHu3aIus u MpoBeIcHUE
OHOJIOTMYECKOTO
AKCIIEPUMEHTA, BbIABHKEHHE




TUIIOTE3bl, BBIBICHHUE
3aBUCUMOCTH MEX]Y
UCCIIETyeMbIMH BEJIMYMHAMH,
00BSICHEHHUE TTOJTY4YCHHBIX
PE3YJIbTaTOB, UCIIOIH30BAHHBIX
Hay4YHBIX MOHATUNA, TCOPUH U
3aKOHOB, yMEHHE JIeNaTh
BBIBOIbl HA OCHOBaHUHU
MOJIyYEHHBIX PE3yJIbTaTOB;
YMEHHUE CO3/1aBaTh
COOCTBEHHBIC TUCHMEHHBIE
YCTHBIE COOOIIEHUS, 00001Iast
OMOJIOTHYECKYIO MHPOPMALIUIO
U3 HECKOJIbKUX UCTOYHUKOB,
IpaMOTHO UCIOJIb30BATh
MOHATUNHBIN ammnapar
Ouomnoruu.

Opranusmsl u
OKpY Karoliast
cpena

but6mmorekxa [IOK
https://m.edsoo.ru/7f41cc74

YMEHHUE pacKpbIBaTh
coJiepKaHue OMOIOTHYECKUX
TEPMUHOB U TIOHSATHI: BU],
MOMYJISIIHSL, TeHO(OH,
ABOJTIOIHS, IBFDKYIITUE CHITBI
(akTOpHBI) HBOTIOITNH,
MPUCTIOCOOTICHHOCTh
OpraHu3MOB, BU1000pa30BaHuE,
sKOJIOTHYecKre (aKkTOpBbI,
HKOCHUCTEMA, MPOAYLIEHTHI,

VYerHbI onpoc,
TECTUPOBAHUE,
MPAKTHYECKAas
pabora,
TEPMHUHOJIOTUYECKUI
JTUKTAHT



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

KOHCYMEHTBI, PeIYLEHTHI, 1IeTIH
MUTaHUS, SKOJOTHYECKast
nupamuia, OuoTreoneHos,
ouocdepa;

YMEHHUE M3JIaraTh 3aKOHbI 1
3aKOHOMEPHOCTHU
(3apogpiteBoro cxoactsa K.
M. bapa, yepegoBaHus TJIABHBIX
HallpaBJIE€HU U NyTen
sBommoninu A. H. CeBepriosa,
yuaenus o ouocdepe B. U.
Bepnanckoro), onpenensite
IPaHUIbI UX IPUMEHUMOCTH K
JKUBBIM CHCTEMaM;

YMEHUE BIIAJETh METOIaMU
HAY4YHOT'O TIO3HAHUS B
Ouonoruu: HaOIoAeHHE U
OIHCAaHHE KHUBBIX CUCTEM,
MPOLECCOB U SIBJICHUI,
OpraHu3aIus 1 MPOBEICHUE
OMOJIOTMYECKOTO
HKCIIEPUMEHTA, BBIJIBUKECHUE
TUIIOTE3bl, BBISIBICHUE
3aBUCUMOCTH MEXIY
UCCIIeTyeMBIMH BEIMIMHAMH,
00BsICHEHUE MOTYYEHHBIX
pe3yIbTaTOB, HCIIOIH30BAHHBIX
Hay4HbIX [TIOHATUN, TECOPUN U




3aKOHOB, YMEHHE JIeIIaTh
BBIBOJIBI HA OCHOBAHUU
MOJTyYCHHBIX PE3yJIbTaTOB;
YMEHUE BBIICISATH
CyIIECTBEHHbBIE MPU3HAKU
CTPOCHUSI OMOJIOTUIECKHUX
00BEKTOB: BUJIOB, IOMYJISIIIUH,
MIPOJIYIIEHTOB, KOHCYMCHTOB,
PEAYIICHTOB, OMOTECOIIEHO30B U
DKOCHUCTEM, OCOOEHHOCTH
MPOIIECCOB: HACIICJCTBEHHOM
WU3MEHYHUBOCTHU, €CTECTBEHHOTO
oTOOpa, BUA00Opa30BaHU,
MPUCTIOCOOTICHHOCTH
OpTaHU3MOB, IEHCTBUS
HKOJIOTMUYECKUX (PaKTOPOB HA
OpTaHW3MBI, IEPEHOCA BEIIECTB
Y TIOTOKA YHEPTHH B
IKOCHCTEMAX, AaHTPOITOT€HHBIX
M3MEHEHUHN B IKOCHCTEMAaxX
CBOEU MECTHOCTH, KPYTOBOPOTa
BEIIIECTB U OMOTEOXUMHUIECKUX
IIUKJIOB B Onocdepe;

YMEHHE MPUMEHSATH
TIOJTYYCHHBIC 3HAHUS JIJTS
00BSICHEHHUST OMOJOTMUYECKUX
MPOLECCOB U SIBJICHUM, JUIS
MPUHSITHS TPAKTUICCKUX




pELICHH B TIOBCEIHEBHOM
JKU3HU C TeNTbI0 00eCTIeUeHIS
0€30IacHOCTH CBOETO 3/10POBbS
U 3JI0POBBS OKPYKAIOIIUX
J0JIel, COOI0ICHUS HOPM
IrpaMOTHOTO NIOBE/ICHUS B
OKpY’KaoIIe¥ IPUPOIHOU
cpene, MTOHUMaHue
HEO00XOTUMOCTH
HCIIOJIb30BAHUS JOCTUKEHUIN
COBPEMEHHOI1 OuoNoruu Jyis
palroHaIBLHOTO
MIPUPOIOTIONIBE30BAHMS;

YMEHHE periaTh dJIeMEHTapHBIC
OMOJOTHYECKUE 3a/1a4M,
COCTaBIISITh CXEMBI ITEpeHOCca
BEIIECTB U SHEPTUU B
sKOcHCTeMax (IeTH MUTaHus);
YMEHHE BBITIOIHATH
nabopaTOpHbIE U TPAKTUYECKHE
paboThI, COOMIOATH TTpaBUIa
npu pabote ¢ yueOHbIM U
71a00paTOPHBIM
000pyTOBaHHEM;

YMEHHE KPUTHYECKH OI[CHUBATh
U UHTEPIPETUPOBATH
uH(pOpMaLIHIO OHOIOTHYECKOTO
CoJIepKaHusl, BKIIIOYAIOIIYIO




IICEB/IOHAYYHbIE 3HAHUS U3
Pa3INYHBIX UCTOYHUKOB
(cpencTBa MaccoBoii
uHpOpMaLUU, HAy4YHO-
HOMYJISIPHBIE MaTepHUallbl),
paccMaTpuBaTh I1100aIbHbIE
HKOJIOTHYECKHUE TTPOOIIEMBI
COBPEMEHHOCTH, ()OPMUPOBATH
110 OTHOILIEHHUIO K HUM
COOCTBEHHYIO TIO3UIIUIO;
yYMEHHUE cOo3/1aBaTh
COOCTBEHHBIE TUCbMEHHbBIE U
YCTHBIE COOOIIEHUS, 0000111as
OMO0JIOTNYECKYIO HHPOPMALIUIO
U3 HECKOJIbKUX UCTOUYHUKOB,
IpPaMOTHO UCTIOI30BATh
MOHATUHHBIN anmnapar
ouosioruu.

CooOuectBa u
AKOJIOTUYECKHUE
CHUCTEMBI

but6mmorekxa [IOK
https://m.edsoo.ru/7f41cc74

YMEHHUE PacKpbIBaTh
coJiepKaHue OMOIOTMYECKUX
TEPMHHOB U TIOHSTHUIA: BUJI,
MOMYJISIIHSL, TeHO(OH,
IKOCUCTEMA, TIPOTYIIEHTHI,
KOHCYMEHTBI, PEIIyIICHTHI, IIEIH
MUTAHWUS, SKOJIOTHIECKast
nupamMuia, OMOTeoIeHo3,
ouocdepa;

VYerHbI1 onpoc,
TECTUPOBAHUE,
MpaKTUYecKast
pabora,
TEPMHUHOJIOTHUECKHUI
JTUKTAHT



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

YMEHUE BBIICIIATH
CYIIIECTBEHHBIC TPU3HAKU
CTPOCHHS OMOJIOTHYECKUX
00BEKTOB: BUJIOB, IOMYJISIIIUH,
MIPOIYIICHTOB, KOHCYMEHTOB,
pPEeAYyLIEHTOB, OMOTEOIIEHO30B U
SKOCHUCTEM, OCOOEHHOCTH
MPOLECCOB: HACIEACTBEHHOMN
U3MCHYMBOCTH, €CTECTBEHHOIO
otbopa, BUI000pa3oBaHus,
MPUCIIOCOOTICHHOCTH
OpraHu3MOB, JICUCTBUS
9KOJIOTHYECKUX (HhaKTOPOB Ha
OpTraHU3MBI, IEPEHOCA BEIECTB
Y TIOTOKA YHEPTHH B
IKOCHCTEMAX, aHTPOITOT€HHBIX
W3MEHEHHI B SKOCHCTEMax
CBOCH MECTHOCTH, KPyTrOBOPOTA
BEIISCTB U OMOTr€OX MMUUCCKHX
IIUKIIOB B Ouocdepe;
MMOHUMaHHE HEOOXOAMMOCTH
HCITOJIB30BaHUS IOCTHIKCHUI
COBPEMEHHOM OMOJIOTUH IS
paIMOHAITEHOTO
MIPUPOJIOTIOJIE30BAHUS;

YMEHHE pemaTh JIEMEHTApHBIC
OMOJOrHYECKUe 3a1a4H,
COCTaBIISITH CXEMBI MIEpPEeHOCca




BEIIECTB M YHEPTHU B
’KOCcUCTEeMax (LIeNH MUTaHus);
YMEHUE BBITIOTHSATh
nab0paTOpHBIC U TPAKTHYCCKHE
paboThI,

paccMaTpuBaTh rI100aTBHBIE
9KOJIOTUYECKUE MPOOIIEMBI
COBPEMEHHOCTH, (POPMUPOBATH
10 OTHOILIEHHUIO K HUM
COOCTBEHHYIO TIO3UIIUIO;
YMEHHUE CO3/1aBaTh
COOCTBEHHBIC TUCHbMEHHBIE
YCTHBIE COOOIIEHUS, 000011ast
OMO0JIOTNYECKYIO HHPOPMALIUIO
U3 HECKOJIbKUX UCTOYHUKOB,
IpaMOTHO UCIOJIb30BaTh
MOHATUHHBIN anmnapar
ouosioruu.

PezepBHoe 9 bubnuoreka LIOK

BpeMs https://m.edsoo.ru/7f41cc74
OBUIEE
KOJIMYECTBO 34 25
YACOB 110

I[TPOIT'PAMME



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

