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IHOACHUTEJIBHAA 3AIIMCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTHUM TEOPETUYECKYID OCHOBY ISt
OIIpeNIeJIeHUs] TOAXOA0B K (OPMHUPOBAHUIO COJACPKAHUS Y4EOHOTO IMpeaMera
«buonorus»  cocraBunu:  KoHuentyaibHble nonoxenus P®IOC  COO o
B3aMMOOOYCIIOBJICHHOCTH 1EJIeH, COAepKaHUsI, PEe3yIbTaTOB 00yUeHHs U TpeOOBaHUIt
K YPOBHIO TIOJTOTOBKH BBIITYCKHUKOB, ITOJIOKEHHSI 00 OOIIMX HENSAX M MPHUHIUIAX,
XapaKTepU3YIOIUX  COBPEMEHHOE  COCTOSHHE CHCTEMBI  CPEIHEro  OOIIEeTro
obOpazoBanus B Poccuiickoii ®Denmepamuu, a TakKe IOJIOKEHUS O CHeluduke
Ouonoruy, e€ 3HAYECHMM B TIO3HAHMM OHKUBOM mNpupoAasl U  obOecrnedeHuu
CYLIECTBOBaHMs 4YesioBedeckoro oobmectBa. CoOrjacHO Ha3BaHHBIM IOJIOKEHHSIM,
OTIpeJIeJIeHbI OCHOBHBIE (DYHKIIUH ITPOTPAMMBI TI0 OMOJIOTHH U €€ CTPYKTYpa.

[TporpamMma 1o OuoJsioruu JaéT MpeCTaBICHUE O LelsaX, 00 o0mIel cTpareruu
oOyuyeHus, BOCIIUTAHUSA U Pa3BUTUSA OOYYAIOIIMXCS CPEICTBAMHU y4eOHOTrO Mpeamera
«buonorusy, onpenenser o0s3aTeNbHOE MPEIMETHOE COAECpKAHUE, €r0 CTPYKTYPY,
pacripenieieHue IO paszenaM M TeMaM, PEKOMEHAYEMYIO II0CIIeA0BaTEIbHOCTh
M3ydeHHusl y4eOHOro Marepuana ¢ y4€TOM MEXIIPEIMETHBIX W BHYTPUIPEAMETHBIX
CBsI3€H, JIOTMKK 00pa3oBaTeNbHOTO  MPOIECCa, BO3PACTHBIX  OCOOEHHOCTEM
00y4aromuxcs.

B nporpamme mo OMONIOTHH TaK)Ke YUYUTHIBAIOTCS TPEOOBAaHUS K IUTAHHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHBIM UM TPEIMETHBIM pe3ysbTaTaM OOYy4YeHHs B
(hOpMUPOBAaHUM OCHOBHBIX BHJIOB Yy4€OHO-IIO3HABATEIBHON JEATEIbHOCTH/Y4eOHBIX
JEHCTBHUI 00YJaromMXCsl IO OCBOGHUIO CO/IEP KaHMsI OMOJIOTUYECKOT0 00pa30BaHus.

B mporpamme mo Guonorun (10—11 xmaccel, 6a30BBIi ypOBEHB) peaTn30BaH
INPUHLMII T[PEEMCTBEHHOCTH B HU3Y4YeHUM Ouosioruu, Onarojaps uemMy B Hel
MpPOCMaTpUBAETCS  HANpPaBICHHOCTh Ha  pa3BUTHE 3HAHUM, CBA3AHHBIX C
(GhopMUPOBaHHEM €CTECTBEHHO-HAYUYHOTO MUPOBO33PEHUS, [ICHHOCTHBIX OpUEHTAIIHIA
JMYHOCTH, SKOJIOTUYECKOTO MBIIIJICHHS, TIPEACTABICHUH O 3J0POBOM 00pa3e KU3HU U
OepeKHBIM OTHOILIEHHEM K OKpYXKaroled mnpupoaHoit cpene. IlosTomy Hapsmy c
M3Y4YCHHEM OOIEeONOIOTHYECKIX TEOpUH, a TaKKe 3HAHUM O CTPOSHUH >KHUBBIX
CHUCTEM Pa3HOTO paHra M CYIIHOCTH OCHOBHBIX MPOTEKAIOUIMX B HUX MPOIECCOB B
porpamMMe 1o OMOJIOTHH yJeIeHO BHUMAHHUE UCIIOJIB30BAHUIO MTOYYCHHBIX 3HAHUH B
MOBCEHEBHON KM3HHM ISl pELICHHS TPUKIATHBIX 3a7ad, B TOM YHCIE:
npoUIaKTUKU HACIEACTBEHHBIX 3a00JIEBaHUN 4YEIOBEKa, MEIUKO-T€HETUYECKOTO
KOHCYJIBTUPOBaHHUs, OOOCHOBAHHS JKOJIOTUYECKU I1e1eco00pa3HOro MOBEACHUS B
OKpY’Karollel MpUPOTHON cpele, aHanu3a BIUSHUSA XO3SMCTBEHHOH IesTeNbHOCTH
YeJIOBeKa Ha COCTOSHUE MPHUPOJHBIX M HCKYCCTBEHHBIX HSKOCHCTEM. Y CHIICHHUE
BHUMaHHUA K TPHUKIAJHOW HAmpaBICHHOCTH YydeOHoro mnpenmera «buomorns»
MIPOJUKTOBAHO HEOOXOJUMOCTBIO OOeCleYeHHs] YCIOBHM MJisi pEIleHUs OAHOW W3
aKTyaJbHBIX  3a/Ja4  IIKOJIBHOTO  OHMOJOTHYECKOrO  00pa3oBaHUs,  KOTOpas
npeanonaraer (GOpMUPOBaHHE y OOYUYAIOUIMXCS CIIOCOOHOCTH aJanTHPOBAThCI K
M3MEHEHUSAM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

buonorus Ha ypoBHe cpegHero odiero oopa3oBaHusl 3aHUMAaET BaKHOE MECTO.
Ona oOecrieunBaeT (GOpMHUPOBAHUE Yy OOYYAIONIMXCS NPEICTABICHUNA O HAYyYHOU



KapTUHE MHpa, pacumpser U 0000m@aeT 3HAHUS O SKUBOM mpupone, €
OTJIUYUTEIBHBIX TPU3HAKAX — YPOBHEBOM OpraHW3alid U HBOJIOLMH, CO3JAET
YCIIOBHS JUTSI: TIO3HAHUSI 3aKOHOB KMBOU NpUPOAbI, popMUpoBaHUs GYHKIHOHATIHLHON
IPaMOTHOCTH, HaBBIKOB 3/I0POBOT0 U 0€30MAaCHOT0 00pa3a >KU3HM, IKOJIOTHYECKOTO
MBIIICHHS], [IGHHOCTHOTO OTHOIIIEHUS K KHBOW MPUPOJIE U YETIOBEKY.

Bonbiioe 3nadenne OMOIOTHS UMEET TaKKe IS PEeUICHHs] BOCIHUTATEIbHBIX U
Pa3BHUBAIOIIMX 33/1a4 CPEAHETO O0IIEro 00pa3oBaHMsI, COUATH3AIUN 00YIAFOIITHXCSI.
W3yuenue Ononoruu ooecreynBaeT yciaoBus it GOPMUPOBAHUS HHTEIICKTYaTbHBIX,
KOMMYHHKAIIUOHHBIX M HMH(POPMAIIMOHHBIX HAaBBIKOB, AICTETHYECKON KYIbTYpHI,
CHOCOOCTBYET MHTErpallii OWOJIOrMYECKUX 3HAHHUM C MPEJCTaBICHUSMHU U3 JPYTUX
y4eOHBIX MTPEIMETOB, B YacCTHOCTH, (GU3MKH, XUMUU U reorpaduu. HazpaHHbIe
MOJIOKEHHS O MpeIHa3HAuYCHUH y4eOHOTO mpenMeTa «BHoJIoTHs» COCTaBHIN OCHOBY
IUISL OTIPENIeJICHUs] TIOAXOIOB K OTOOpY M CTPYKTYPHPOBAHHIO €ro COZIEp)KaHus,
MIPEJICTABICHHOTO B IPOrpaMMe Mo OMOJIOTHH.

Otb6op conmepkanus ydeOHOro mpenmera «buomorus» Ha 0a30BOM YpPOBHE
OCYWIECTBIEH C TMO3UIMNA KyJbTypOCOOOpPA3HOTO IOAXO0Ja, B COOTBETCTBUH C
KOTOpPBIM OOydYaroniyecs: JOJDKHBI OCBOUTh 3HAaHUS U YMEHUS, 3HA4MMbIE IS
dbopMupoBanus o0IIEH KYJIbTYpBhl, ONPEACTSIONINE aJIeKBATHOE MMOBEJCHIE YEIOBEKa
B OKpYKaloIIeH NPUPOJHON cpene, BOCTPEOOBAHHBIE B TOBCEAHEBHON >XM3HU M
MpakTUIecKol aesTenbHOCTH. Ocoboe MeCTO B ATOH CHCTEME 3HAaHWW 3aHUMAOT
DJIEMEHTHI  COJIEPXKAHMsI, KOTOpPhIE CIy)KaT OCHOBOW s (hOPMHUPOBAHHS
MIPEJICTABICHUI O COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHHE MHUPA U LIEHHOCTHBIX
OpUEHTAIMSIX  JIMYHOCTH, CHOCOOCTBYIOIIMX TyMaHU3allMU  OMOJOTHYECKOIrO
o0Opa3oBaHMsL.

CTpyKTypupOBaHHE COJAEpKAHUS ydyeOHOro MaTrepuaiga B IPOrpaMMe IO
OMOJOTMM OCYIIECTBICHO C Yy4Y4€TOM MPUOPUTETHOrO 3HAUEHUS 3HAHUH 00
OTJIUYUTEIBHBIX OCOOCHHOCTSIX >KUBOW MPHUPOABI, O €€ YPOBHEBOW OpraHU3alUU U
HBOJIIOIUH. B COOTBETCTBHM C 3THM B CTPYKType ydeOHOro mpenmera «buomorns
BBIJICTICHBI CIIEAYIOIINE cojepaTelbHble JuHuH: «buonorus kak Hayka. MeTogsl
HayyHOro mo3HaHusA», «KieTka kak Ouonoruyeckas cucremay, «OpraHumsm Kak
Oouornoruueckas cucrema», «Cucrema M MHOrooOpasue OpPraHHYECKOrO MHpPay,
«OBOJIONHS KUBOU TPUPOABD, « IKOCHCTEMBI U MIPUCYIIHE UM 3aKOHOMEPHOCTH.

Ilenp wm3ydenuss ydeOHOrO mnpeamera «bwosnorus» Ha 0a30BOM ypOBHE —
OBIIJICHHE 00YYAIOIIMMHUCS 3HAHUSIMH O CTPYKTYPHO-(DYHKIIMOHAIBHON OpraHu3aluu
KUBBIX CHCTEM PA3HOTO paHra M MpHOOpeTEeHHE YMEHMM HCIOJIb30BaTh 3TU 3HAHUS
IUIE TPAMOTHBIX JCWCTBUH B OTHOIIEHWH OOBEKTOB JKUBOW HPUPOABI M PEIICHHS
Pa3IMYHBIX )KU3HEHHBIX MPOOIIEM.

Jloctuxkenne uenu uzydeHus yueOHoro mnpeamera «buonorus» Ha 0a30BOM
ypOBHE 00ECIIeUnBaETCS PEIICHUEM CIEAYIOLIUX 3a/1ay:

OCBOCHHE OOYYaAIOUIMMHCS CHUCTEMbl 3HAaHUH O OHOJOTHYECKUX TEOPHSX,
YUEHUSX, 3aKOHAX, 3aKOHOMEPHOCTSIX, TUTIOTE3aX, IPAaBUJIaX, CIYKAIIX OCHOBOU /ISt
(dbopMUpOBaHUS TIPEICTABICHUNA O €CTECTBEHHO-HAyUYHOH KapTHHE MHpa, 0 METOJaX
HAy4YHOTO IIO3HAHUS, CTPOCHHUHU, MHOTO00pa3ud M OCOOEHHOCTSAX >KUBBIX CHCTEM



pasHOro YpOBHSA OpraHU3allMM, BBIJAIOIIUXCS OTKPBITHUAX M  COBPEMEHHBIX
HCCIIeIOBaHUSX B OHMOJIOTUY;

dopmupoBaHHe y OOYYaIOUIMXCS IMO3HABATEIBHBIX, WHTEIUICKTYAJIBHBIX U
TBOPYECKHX CIHOCOOHOCTEH B TMpollecce aHaluM3a NaHHBIX O MYyTSIX pPa3BUTHA B
OMOJIOTMU HAyYHBIX B3IJIAA0B, UJIEH U MTOJIXO0J0B K U3YUEHHIO )KUBBIX CUCTEM Pa3HOTO
YPOBHSI OpraHU3aLUY;

CTaHOBJICHME Yy OOydJalomuxcs oOmed KyJabTypsl, (YHKIHOHAIEHOU
IPaMOTHOCTH, Pa3BUTHE YMEHUN OOBSCHATH M OLICHUBATH SIBJICHUS OKPY)KAIOIIETO
MUpa >KUBOH MPHUPOJIbI HA OCHOBAHMM 3HAHUI U OIBITA, MOJYYEHHBIX [IPU U3yYEHUU
OHOJIOT Y,

¢dopmupoBaHue y OOy4yarolMXCsl YMEHMH WIUIIOCTPUPOBATh 3HAYCHHE
OMOJIOTUYECKUX 3HAHWH B MPAKTHYECKOW JIEATEIBHOCTH YEJIOBEKa, pa3BUTHH
COBPEMEHHBIX MEIULIMHCKUX TEXHOJIOTUN U arpoOMOTEXHOJIOTUH;

BOCIIUTaHHE YOEXKIEHHOCTH B BO3MOXHOCTH I103HAHMS YEJIOBEKOM >KUBOU
PUPOJIBI, HEOOXOAMMOCTH OEpPEKHOTO OTHOIIEHUS K HEH, COOTIOACHUS STUYECKUX
HOPM IIpH MTPOBEACHUN OUOIOTUYECKUX UCCIICAOBAHUI;

OCO3HaHME LEHHOCTH OMOJIOTMYECKUX 3HAHMM I TOBBIMIEHUS YPOBHS
HKOJIOTUYECKOM KyJIbTYpBl, A1l POPMHUPOBAHUS HAYUHOTO MUPOBO33PEHNUS;

PUMEHEHHE MPHOOPETEHHBIX 3HAHUH M YMEHHH B TIOBCEIHEBHOW >KU3HU JUIS
OLIEHKH IIOCJIEJICTBUI CBOEH JEATEIbHOCTU IO OTHOIICHHUIO K OKpYXalolleil cpene,
COOCTBEHHOMY 37I0POBBIO, OOOCHOBaHHME U COONIIOJICHHE Mep MNPO(UITAKTHKH
3a00NeBaHuUH.

B cucreme cpennero oOmiero oOpa3oBaHus «buosnorus», u3zyyaemas Ha
0a30BOM ypOBHE, SIBISIETCS 0053aTEILHBIM Y4€OHBIM IPEMETOM, BXO/SIIIIUM B COCTAB
npeaMeTHOH 001acTi «ECTeCTBeHHO-HAayYHBIE TIPEAMETHD).

Jlns m3yyeHust OMogoruu Ha 6a30BOM YPOBHE CPEIHEro oduiero oopa3zoBaHus
orBoautcs 68 yacoB: B 10 kimacce — 34 yaca (1 gac B Heneno), B 11 kimacce — 34 vaca
(1 gac B HEgeno).



COJEP/KAHUE OBYYEHUA
10 KJIACC

Tema 1. buosorusi kKak Hayka.

buonorus kak Hayka. CBsi3b OMOJOTHH C OOIIECTBEHHBIMH, TEXHHUUYECKUMU U
JIPYTUMU €CTEeCTBEHHBIMH HayKaMu, (umocodueil, ITHKOW, ICTETHKOW M IMPaBOM.
Pone Guonoruu B GOpMHpPOBAHWM COBPEMEHHOM HaydHOW KapTWHBI Mupa. Cucrema
OMOJIOTUYECKUX HaYK.

MeToapl TTO3HAHUS KUBOW MPUPOJIBI (HAOMIOIEHUE, SKCIIEPUMEHT, OMHMCAHUE,
u3MepeHue, kiaccuukanus, MoIeIMPOBaHUE, CTATUCTHYECKAss 00pabOoTKa JaHHBIX).

JdemMoHcTpanum:

[Toptpetsr: Y. HJapsun, I'. Mennens, H. K. Konbsuos, /Jx. Yorcon u @. Kpuxk.

TaOmuis! 1 cxeMbl: «MeTo/ bl TO3HAHUS KUBON IPUPOIBI».

JlabGopaTopHble U NpPaKTHYecKue padoThl:

[Ipaktuueckass pabora Ne 1. «lcmonp3oBaHUE pPa3IUYHBIX METOAOB IpHU
M3yYEHUH OMOJIOTHYECKIX 00BEKTOBY.

Tema 2. ’KuBble cMCTEMbI M1 X OPraHU3aIHs.

XKusbie cuctemsbl (OMOCHCTEMBI) KaK MpeAMET U3ydeHus ouosnoruu. Orinuuue
KHUBBIX CUCTEM OT HEOPTraHU4ECKON MPUPOJIBI.

CpoiicTBa OmMocHcTeM W UX pa3sHooOpa3ue. YPOBHH OpPraHU3alUd OHOCHUCTEM:
MOJIEKYJISIPHBIM, KJIE€TOYHbIM, TKAHEBBIM, OPraHU3MEHHBIN, MOIYJISUOHHO-BUI0BOMH,
AKOCHCTEMHBIN (OMOTCOIIEHOTUYECKHI ), OMOCHEPHBIN.

JdemoncTpamum:

Tabmuupl 1 cxembl: «OCHOBHBIE NMPU3HAKU KU3HU», «YPOBHHU OpraHHU3aIUN
YKUBOU IIPUPOIBD».

Ob6opynoBanue: Mmoaens Monekynsl JJHK.

Tema 3. XuMn4eckuii COCTaB M CTPOCHHUE KJIETKH.

XUMUYECKUN COCTaB KJIETKU. XHMHUYECKHE DJIEMEHTBhI: MAaKPO3JIEMEHTHI,
MHUKpPO3J1eMeHTh. BoJla 1 MuHepanbHbIE BEILIECTBA.

@yHKIMM BOJAbI W MHHEpaJbHbIX BemecTB B kierke. llognep:kanue
OCMOTHYECKOT0 OanaHca.

benku. CoctaB u crpoeHue OenKkoB. AMHUHOKHUCIOTBI — MOHOMEpBHI OEIKOB.
He3ameHuMble U 3aMEHUMBIE AMUHOKHCIOTBI. AMHHOKHCIIOTHBIA COCTaB. YPOBHHU
CTPYKTYphI O€IKOBOW MOJIEKYJIbI (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS U YETBEPTUUHAS
CTpYKTypa). XUMHUYECKHE CBOMCcTBa OenkoB. buonoruueckue GpyHKIuu OEIKOB.

®epMeHTHl — Ononornyeckne karanu3aropel. CTpoeHue GepMeHTa: aKTUBHBIN
neHtp, cyocrtpatHas cnenuduyunocts. Kodepmentsl. Buramunbl.  OTimyus
(epMEeHTOB OT HEOPTAaHUUYECKUX KATAIU3aTOPOB.

VYrneBoabl: MOHOCaxapu bl (IJII0K03a, pubo3a U ae30Kcuprb03a), qucaxapuiabl
(caxapo3a, nakTo3a) MW ToJMUcCaxapuabl (Kpaxmay, TJIMKOTEH, MEeJUII0JI03a).
Buonornveckne GyHKINUN YTIEBOJIOB.



Jlunuaer:  tpurnuuepunsl, Gocdomunuasl, crepounsl. [uapodunbHO-
ruapodoOHbIe cBoiicTBa. buonornueckue Gpynkuuu aunuaoB. CpaBHEHUE YIIIEBOIOB,
O€JIKOB M JINTTUI0B KaK UCTOYHHUKOB SHEPTUH.

Hyxnennosele xucnorsl: JHK wu PHK. Hyxneornasr — MoHOMEpHI
Hyk1enHOBbIX KuciaoT. Ctpoenne u Qynkuuu JHK. Ctpoenune u ¢ynkiunm PHK.
Bunet PHK. AT®: ctpoenue u GpyHKIUU.

[Muronorus — Hayka o kierke. Kierounas teopus — npuMep B3aMOIECHCTBHUS
uaei u (pakToB B HAYYHOM IO3HAHUU. METO/bl N3yUeHUs KIETKU.

Krnerka kak menoctHas »xuBasi cuctema. OO0IMe MpU3HAKU KIETOK: 3aMKHYTast
HapyxHas MemOpaHna, monekyisl JJHK kak reHernueckuii anmapar, cUCTeMa CHHTE3a
Oenka.

Tumbl  KIETOK: dyKapHOTHUeCKass ©  mpokapuormyeckas. (OcoOeHHOCTH
CTpOEHHUSI TpOKapuoTH4ecKoil kietku. Kietounas crtenka Oaxrtepuii. CtpoeHue
AyKapuoTHUeCKOH kiieTkH. OCHOBHBIE OTIUYUS PACTUTENBHOMN, )KUBOTHOM U rpUOHOMA
KJIETKH.

[ToBEepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAsl CTEHKAa, TJIMKOKAIMKC, UX
¢byukuu. [Tnazmatndeckas memOpaHna, e€ cBoiicTBa U QyHkiuu. LluTtornasma u eé
opranouzbl. OnnomemOpanHble opranouasl kietku: OIIC, ammapatr [onbmxw,
nu3ocoMbl. [loyaBTOHOMHBIE OpPraHoOuAbl KJIETKM: MUTOXOHJPHUH, IUIACTUIBL.
[Tpoucxoxxaenne MHUTOXOHAPUKA © TutacTuA. Buner tmactun. HememOpannbie
OpPTaHOU[BI KIIETKU: PUOOCOMBI, KJIIETOYHBIH IIEHTP, [IEHTPHOJIN, PECHUYKH, K'Y THKH.
@yHKIMU OpPraHOUAOB KJIETKU. BKiltoueHus.

SAnpo — perynsropubiii neHTp kietku. CTpoeHue sjapa: siaepHas 000JouKa,
KapuoIlia3Ma, XpOMaTUH, SAPBIIIKO. XPOMOCOMBI.

TpancnopT BelecTB B KJIETKE.

JdemoncTpamum:

[Hoptpetsr: A. JleBenryk, P. I'yk, T. llIBann, M. llIneitnen, P. Bupxos, JIx.
Yorcon, ®@. Kpuk, M. Yunkuuc, P. ®panknun, K. M. bap.

Juarpammsbl: «PacripefesieHne XUMHUECKUX 3JIEMEHTOB B HEKUBOW MPUPOJIEN,
«Pacnpenenenrne XMMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOJIEN.

Tabmumper u cxembl: «llepuonuyeckass TaOnHIA XUMHUYECKUX DSJIEMEHTOBY,
«CtpoeHue MOJEKyIbl BOIbD», «brocuHTes Oenka», «CTpoeHHEe MOJIEKYIIBI OelKa,
«Ctpoenue ¢epmenta», «Hyxmnennossie kuciotsl. JIHK», «CTpoeHne Moiekyssl
AT®», «CtpoeHne >yKapUOTHUUECKOW KIETKW», «CTpOeHHE KUBOTHOM KIIETKW,
«CTpoeHHE pACTUTENbHOW KIETKW», «CTpOEHHE NPOKAPHUOTUYECKOU KIIETKWY,
«CTpoeHue sipa KIETKI», «YTIAEBOABDY, «JIUIUIbD.

OOopynoBaHue: CBETOBOH MHKPOCKOI, O0OOpyIOBaHHME Ui IPOBEACHUS
HAONIO/ICHUH, M3MEPEeHUM, HKCIEPUMEHTOB, MHUKPOIpPENapaThl PacTUTEIbHBIX,
KUBOTHBIX U OAKTEpUATbHBIX KIETOK.

JlaGopaTopHble M IpaKTUYeCKUe padoThI:

Jlaboparoprass pabora Ne 1. «M3ydeHHEe KaTAIATHICCKOW aKTUBHOCTHU
(dhepMeHTOB (Ha MpUMepe aMUJIa3bl WM KaTaaasbl)y.



Jlaboparopnas pabora No 2. «l3ydeHue CTpOEHHS KJIETOK pPACTEHUH,
KUBOTHBIX M OaKTepuil MOJ MHKPOCKOIIOM Ha TOTOBBIX MHUKpOIpenaparax " Hux
OTIHCaHUE.

Tema 4. ’KusHeneATeJbHOCTH KJIETKH.

OOmeH BemiecTB, WM METa00IU3M. ACCUMUIIANNS (TUIACTUYECKHH OOMEH) H
OUCCUMMIIALMS (PHEpreTuuecKuid OOMEH) — JBE CTOPOHBI €IWHOTO IIpolecca
Merabonn3ma. Poib 3aKOHOB COXpaHEHUsI BEIIECTB M HHEPrUM B TOHUMAHUHU
MeTabonu3Ma.

Tunsl oOMeHa BemiecTB: aBTOTPO(HBIN U rerepoTpodHsblid. Ponb hepmeHTOB B
oOMeHe BEIIeCTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunrtes3. CeroBas u TeMHOBas (a3bl hoTocuHTe3a. Peakuuu porocunresa.
DddexTuBHOCTE QoTocHHTE3a. 3HAUCHHE (OTOCHHTE3a IS JKU3HH Ha 3eMile.
Brnusiaue ycnmoBuii cpeasl Ha  (DOTOCHMHTE3 U CIIOCOOBI  MOBBIIIEHUS  €TO
MPOJYKTUBHOCTH Y KYJIbTYPHBIX PACTCHUH.

XeMmocHuHTE3. XEeMOCHUHTE3UpyIomre OakTepuu. 3HAUCHHE XEMOCHUHTE3a IS
KHU3HU Ha 3emiie.

DHepreTudecknii oOMeH B KJeTKe. PacmieniieHue BeIIecTB, BBIICICHUE H
aKKyMyJIHUPOBaHHUE DHEPTHH B KJIETKE. DTalbl YHEPreTHUECKOro ooMeHa. [ mukonus.
bpoxenne u ero Buabsl. KuciopogHoe OKHUCICHHE, WM KIETOYHOE JbIXaHUE.
OxucnurensHoe PpochoprnmpoBanue. IHpPEeKTUBHOCTD IHEPTETHIECKOTO 0OMEHA.

Peakuuu wmartpuyHoro cunre3a. I'enermueckas wuHpopmauus u JIHK.
Peanuzanus renernyeckoil uHpopManMu B KIeTKe. ['eHeTWYecKud KOA U €ero
cBoiictBa. Tpanckpurnuus — marpuunblii cuHTe3 PHK. Tpancnsuus — OuocuHTes
Oenmka. DOTtambl TpaHciasauuu. KoaupoBanue aMUHOKUCIOT. Pombs pubocom B
OouocuHTe3e Oenka.

Heknerounsie dopmbl xu3Hu — BUpYychl. Mcropus otkpeitust BupycoB (/1. U.
WBanoBckuii). OcOOEHHOCTH CTPOEHUS U  OJKU3HEHHOTO IIMKJIa BHUPYCOB.
bakrepuodaru. bone3nu pacTeHul, )KUBOTHBIX U YEIOBEKA, BHI3IBACMbBIC BUPYCAMH.
Bupyc ummynopedummura uenoexka (BUY) — BozOynurens CIIMJla. OOpatnas
TPaHCKPHUIILINA, peBepTa3a u unrerpasa. [Ipodunakruka pacnpocTpaHeHUs BUPYCHBIX
3a005eBaHuUH.

JdemMoHcTpanum:

[Toptpersr: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmumpel u cxembl: «Tumbl mutanus», «Metabonusm», «MHUTOXOHIPUSDY,
«OHepreTuueckuii  ooMen», «Xioportacty, «®PortocuHTe3d», «Ctpoenue JIHK»,
«Ctpoernne u (QyHKIHOHUpOBaHUE TeHa», «CuHTEe3 Oenkay, «[ CHeTHYeCKUU KO,
«Bupycer», «bakrepuodarny», «CtpoeHune u Ku3HeHHbIH nukn Bupyca CIIM/a,
Oakrepuodaray, «Permmxkanus [JJHK».

Ob6opynoBanue: moaenu-anuukanuu «Yasoenue [IHK wu Tpanckpunuusy,
«buocunTtes 6enka», «CtpoeHue KIeTkm», Mojaelb cTpykTypsl JJHK.

Tema 5. PasMHoOkeHHe U MHAMBU/IYAJIbHOE PAa3BUTHE OPraHU3MOB.

Krnerounslii 1uKi, WM JKU3HEHHBIM LUK KieTkd. WHTepdasza U MHUTO3.
[Ipoueccrl, mporekaromme B uHTepdaze. Permkamus — peakiuss MaTpUYHOTO
cuntesa JIHK. Crpoenne xpomocoMm. XpoMOCOMHBIH HabOp — KapUOTHII.



JIMTIIONIHBIN U raruiouIHBIA XpOMOCOMHBIE HaO0ophl. Xpomatusl. LluTonoruueckue
OCHOBBI Pa3MHOXEHUS U UHIUBUIyAJIbBHOTO PAa3BUTHUSL OPTaHU3MOB.

Henenne xnetkun — muto3. Cramuum murtosa. [lporeccel, mpoucxonsiue Ha
Pa3HBIX CTAAUSAX MUTO3a. BUOIOrnYecKnii CMbICII MUTO3A.

[IporpamMmmupyemas rubesb KIeTKH — aromnTo3.

@dopMbl pa3MHOXKEHHsI OPraHU3MOB: Oecrionioe U MmonoBoe. Buisl Gecronoro
Pa3MHOKEHHUsSI: JIEJICHUE HAJBOE, T[MOYKOBAHHE OJHO- © MHOTOKJIETOYHBIX,
CIIOpOOOpa3oBaHMe, BETETATHBHOE pPa3MHOXKEHHUE. VICKYCCTBEHHOE KIIOHHPOBAHHE
OpraHU3MOB, €0 3HAYEHUE JJIs CEJICKIINH.

[TonoBoe pa3MHOXKEHUE, €r0 OTINYHUS OT OECIONOrO.

Meiio3. Craguum wmeiio3a. Ilpouecchl, mpoucxoisiiye Ha CTaausx Meiosa.
[ToBenenue xpomocoMm B mero3e. KpoccuHrosep. brosmornyeckuii CMbICI M 3HAYEHUE
Meiio3a.

["amerorenes — mpoiiecc 00pa30BaHUs MOJIOBBIX KIETOK Y KUBOTHBIX. [l010BBIE
KeJle3bl: CEMCHHUKH U SMIHUKH. OOpa30BaHHUE M PA3BUTHUE MOJIOBBIX KIIETOK — FramMeT
(ciepmaTo30U, SIMIIEKIIETKA) — criepMaToreHe3 u oBorene3. OCOOCHHOCTH CTPOCHHUS
SIMIIEKIIETOK U ciepMaro3ouioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe  pa3BuTthe  (OHTOreHe3). OMOpHUOHAIIBHOE  Pa3BUTHUE
(amOpuorenes). DTanbl AMOPUOHATBHOTO PA3BUTHUS Yy TIO3BOHOYHBIX >KWBOTHBIX:
npoOiieHue, racTpyismus, opraHoreHe3. IlocToMOpHOHAIBHOE pa3BUTHE. THIIBI
MOCTIMOPHOHAIBHOTO PAa3BUTHS: MPSMOE, HEeNpsiMoe (JIMYMHOYHOE). BinsiHUEe cpesib
Ha pa3BUTHE OPraHU3MOB, (PaKTOPHI, CIOCOOHBIE BHI3BIBATH BPOKIEHHBIEC YPOJICTBA.

Poct u pasButne pacteHuil. OHTOreHe3 UBETKOBOIO pACTEHUsS: CTPOCHHE
CEMEHH, CTaJINH PA3BUTHSI.

JdemMoHcTpanum:

Tabmumet u  cxembl: «QDOpMBI  Pa3MHOKEHHUST OPraHu3MoOBY», «J[BoiHOe
OIUIOJOTBOPEHHUE Y LIBETKOBBIX pacTEHU», «BereratTuBHOE pa3MHOKEHHUE PACTEHUIY,
«/lenenne knerku Oaktepuit», «CTpoeHHE TOJOBBIX KIETOK», «CTpoeHue
xpomocombl», «Kiertounwii muki», «Pemmukamus JAHK», «Mwutos», «Meios»,
«IIpsimoe u HempsiMoe pa3BUTHE», «l'aMeTOreHe3 y MIIEKONMUTAIOLIUX U YEJIOBEKa»,
«OCHOBHBIE CTaJUN OHTOTEHE3a».

ObopynoBanue: MHUKPOCKOII, MHUKpOIIpenaparsbl «CriepMaTo30uabl
MJICKOIIUTAIOIIETO», «SiuekneTka miekonuraromeroy, «Kapuokunes B KieTkax
KOpEelIKa JyKa», MarHuTHas MoJenb-anmnkanus «/lenenue kierku», moaens JIHK,
MojieTb MeTa(a3zHOi XPOMOCOMBI.

JlaGopaTopHble M IpaKkTHYeCKue padoThl:

Jlaboparopunass pabora Ne 3. «HaOmromeHue MHTO3a B KIETKAaX KOHYHMKA
KOpElIKa JIyKa Ha FTOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopnas pabora No 4. «/3ydeHue CTpOEHHUS MOJOBBIX KJIETOK Ha
TOTOBBIX MUKpPOTIpErapaTax.

Tema 6. HacsienicTBEHHOCTh M U3MEHYMBOCTH OPraHU3MOB.

[Ipeamer u 3amaun renetuku. Mcropust pa3BuTusi reHeTUKU. PoJib IUTOJIOTMU U
SMOPHUOJIOTUN B CTAHOBJICHUH FeHETHKHU. BKIal pOCCUUCKUX U 3apyOeKHBIX YUEHBIX
B Pa3BUTHUE T€HETUKU. MeTOJIbl TeHETUKHU (TUOPUAOIOTUYECKUM, [IUTOTCHETHIECKUH,



MOJIEKYJISIpHO-TeHeTHYecKkuil). OCHOBHBIE T€HETHYECKHEe MOHATHS. [ eHeTnueckas
CUMBOJIMKA, UCIIOJIb3yEMasl B CXEMaxX CKpEIIUBaHUM.

3aKOHOMEPHOCTH HacJeZJIOBaHUs NPU3HAKOB, ycTaHOBJIEHHbIe I'. MeHnpaenem.
MoHorubpuaHOe CKpelMBaHue. 3aKOH eMHO00Pa3Hsi THOPHUIOB TIEPBOTO IMTOKOJICHHS.
[IpaBuno AOMHHMpPOBAaHMS. 3aKOH pAacCIUEIUIEHUs NIPU3HAKOB. ['MIOTe3a 4YHMCTOTHI
ramert. [loHOe ¥ HEMOJHOE TOMUHUPOBAHUE.

JurnbpugHoe ckpeuiBaHue. 3aKOH HE3aBUCUMOTrO HAcleJ0BaHUs MIPU3HAKOB.
[{uToreHeTnueckre OCHOBBI JUTMOPUJIHOTO  CKpELIMBaHUA. AHalIM3UpyloLiee
ckpeuiuBanue. Vcnonb3oBaHUWE aHAIM3UPYIOLIETO CKPEIIMBAHUA Uil ONpEAesICHUs
TeHOTHUIa 0Co0u.

CuerieHHOe HacnefoBaHue mpusHakoB. Pabota T. Moprana no cuerjieHHOMY
HacJIeA0BaHUIO I'eHOB. HapylieHue clieruieHs reHOB B pe3ylbTaTe KPOCCUHIOBEpa.

XpOMOCOMHas1 TEOPUS HACIEACTBEHHOCTH. [ eHeTHYeCKne KapThl.

'enetnka mona. XpoMOCOMHOE oOmpeneseHue Moja. AyTOCOMBI U IOJOBBIE
XpOMOCOMBI. l'OMOrameTrHsle U rereporamerHble opraHusmel. HacnenoBanue
IIPU3HAKOB, CLICTUICHHBIX C I10JIOM.

N3menunBoCTh. Buapl M3MEHYMBOCTH: HEHACIEICTBEHHAs! M HACIIECTBEHHAs.
Pons  cpensr B HEHACJEACTBEHHOHM  HM3MEHUYMBOCTH. XapakTepucruka
MOTU(UKAITMOHHOW W3MEHYMBOCTH. BapHanMOHHBIA psA W BapHallMOHHAS KpPHUBAsl.
Hopwma peakunu npusnaka. KonnuecTBeHHbIE M KAYECTBEHHBIE TPU3HAKN U UX HOpMaA
peakmun. CBoMcTBa MOIU(PUKAITMOHHON H3MEHYHBOCTH.

HacnenctBennasi, wiM TeHOTUNHMYECKasi, W3MEHYUBOCTh. KoMmOuHaTHBHas
M3MEHUYUBOCTH. Mel03 1 MOJI0BOM Mpoliecc — 0OCHOBAa KOMOMHATHBHONW U3MEHYHUBOCTH.
MyranunonHas u3MeH4YMBOCTh. Knaccudukanus MyTauuid: reHHbIE, XpOMOCOMHBIE,
reHomMHele. Yactota u TOpUYMHBI MyTauuid. MyrareHHele  (akTOphl. 3aKOH
TOMOJIOTHYECKHX PSAAOB B HacieIcTBeHHOU n3meHunBocTy H. . BaBunosga.

BuesaepHas HaclieICTBEHHOCTh U U3BMEHUYHUBOCTb.

I'enernka denoBeka. Kapuorunm uyenoBexka. OCHOBHBIE METOJbl TE€HETHUKH
YeNoBeKa: TeHEATOrMYecKUuid, OJIM3HENOBBINA, HUTOTEHETHYECKHUM, OMOXUMUYECKUH,
MOJIEKYJISIPHO-T€HETHUECKU . CoBpeMeHHOE onpeeseHue reHOTHMNA:
MOJIHOT€HOMHOE CEKBEHHUPOBAHUE, TCHOTUIIUPOBAHUE, B TOM uncie ¢ nomoursto [11P-
ananmm3a. HacnexcTBeHHble 3a0ofieBaHMs 4YelIOBEKa: TEHHBbIC OOJE3HH, OOJIE3HU C
HACJIEJICTBEHHON TPEApaCIION0OKEHHOCTBI0, XPOMOCOMHBIE Oone3Hu. ComaTuyeckue
U reHepaTuBHbIe MyTaluu. CTBONIOBBIE KIIEeTKU. [IprHIHMIIBI 310pOBOT0O 00pasa KU3HH,
IUArHOCTHKHU, TNPOPWIAKTUKH M JIEYeHHs] TeHeTHYecKuX Ooje3Hedl. Menuko-
FEHETUYECKOE  KOHCYJbTUPOBAaHME. 3HAUYEHHWE  MEIULUHCKOM TIEHETHUKH B
MPEJOTBPALICHUH U JICYEHUH TeHETUIECKUX 3a00JIeBaHHI YeTTOBEKa.

JdemoHcTpanumn:

[Hoptpetsr: I'. Mengens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B.
Tumoddees-Pecosckwii, H. . BaBuiios.

Tabnuip! 1 cxembl: «MOHOTMOPUIHOE CKPEIIMBAHNE U €T0 IUTOT€HETHYECKast
OCHOBa», «3aKOH pacUICIUVIEHUS U €r0 LUTOI€HETHYECKasi OCHOBA», «3aKOH YHUCTOTHI
ramet», «JuruOpunHoe ckpemuBanuey», «L{uTomoruyeckue OCHOBBI AUTUOPUTHOTO
CKpelnBaHus», «Meno3», «B3anmoaeicTBue ajenbHbIX T€HOBY», «l €HeThyecKkue



KapTbl pPacTEHUM, *UBOTHBIX M 4YelloBeKay», «['eHeTmka moisa», «3aKOHOMEpPHOCTH
HacJe[A0BaHUs, CLEIUNIEHHOTO ¢ mosiomM», «KapuoTumbl 4YenoBeKka U KUBOTHBIXY,
«Bunel um3MmeHunBoCcTH», «MonudukannonHas HW3MEHUYMBOCTh», «HacnenoBanue
pe3yc-axTopa», «['eHeTnka rpynmn KpoBu», «MyTalMOHHAas U3MEHYUBOCTBY.

O6opynoBanue: MoJeIH-aNIUIMKAUU  «MOHOTUOPHUIHOE  CKpEIIUBAHUEY,
«Hemonnoe pomuHupoBanuey, «JlurubpugHoe ckpemmBanue», «llepexpéct
XpOMOCOM», MUKPOCKON U MHUKponpenapar «Jlpo3zodpuna» (Hopma, MyTaluu (GOpMbI
KpBUIbEB U OKPACKU Tena), repdapuil «I'opox moceBHOM».

JlabGopaTopHble U NpaKTH4YecKue padoThl:

Jlaboparopnas pabora No 5. «l3yueHue pe3yabTaTOB MOHOTHOPUIHOTO U
OUTUOPUTHOTO CKpEIIUBaHUS Y Ap030(UIIbl Ha TOTOBBIX MUKPOIIpENapaTaxy.

Jlaboparopuass pabora Ne 6. «M3ydeHue MOAH(PHUKAITMOHHON WU3MEHYMBOCTH,
MMOCTPOEHUE BApUALMOHHOIO PSA/Ia U BAPUALIMOHHOW KPUBOW.

Jlaboparopnas pabota Ne 7. «AHanu3 myrauuid y apo3oduiabl Ha TOTOBBIX
MUKpOIpenapaTax».

[IpaxTuueckas padora Ne 2. «CocTaBiieHUE U aHATU3 POJOCIOBHBIX YEIOBEKAY.

Tema 7. Cesiekuust oprann3moB. OCHOBBI 0HOTEXHOJIOTHH.

Cenekiusi KaKk Hayka M IPOLECC. 3apOKJICHHUE CENEKIUU U JOMECTHKALUA.
VYyenne H. U. BaBuiioBa o 1ieHTpax NpOMCXOXKJIEHUS U MHOT0OOpa3usi KyJbTYPHBIX
pacteHuil. LleHTpbl nporcxX o aeHUs TOMAIIHUX KUBOTHBIX. COpT, MOpoja, ITaMM.

CoBpeMeHHbIE METOJbl CeNeKIUU. MaccoBbli U MHIAUBUAYAIbHBIA OTOOpHI B
CEJICKIMA pacTeHU U KUBOTHbIX. OIleHKa 3KcTepbepa. biuzkopoacTBeHHOE
CKpemMBaHue — uUHOpuAuHr. Ywucras nuHMs. CKpeulMBaHUE YHUCTBIX JIMHHIA.
I'erepo3uc, wim rubpunHas cuina. HepoacTBeHHOE CKpelIMBaHWE — ayTOPUIIMHT.
Otnanénnas rubpuaunszanus U e€ ycnexu. MIcKycCTBEHHBIM MyTareHe3 U MOJIy4eHHe
MOJIMIIOUAOB. JIOCTHMKEHUS CENEeKIMU PACTEHUH, J)KUBOTHBIX 1 MUKPOOPTaHU3MOB.

buorexHonorus kak OTpacib NPOU3BOJACTBA. ['€HHas HHKEHepusa. OTambl
co3nanug pexkomoOunantHoi JIHK wu TpaHcrenneix opranusmoB. Kierounas
nHxeHepus. Kiierounsle KyiabTypbl. MUKpPOKIOHAJIBHOE Pa3MHOKEHHUE PACTEHUM.
KiioHupoBanue  BBICOKONPOJIYKTHUBHBIX  CEIbCKOXO3AMCTBEHHBIX  OPraHHU3MOB.
Dkojorudeckue u atudeckue mpodnemsl. MO — renernyecku MoauGUIIUPOBAHHBIE
OpPTraHU3MBI.

JeMoHcTpanuu:

[optpetsr: H. Y. BaBunos, 1. B. Muuypun, I'. /1. Kapneuenko, M. @. I1BaHOB.

Tabmumet uw cxembl: kapta «L{eHTpbl TPOUCXOXKACHUS U MHOr000pasus
KyJIbTYPHBIX pacTeHui», «lloponabl AOMamHUX >XUBOTHBIX», «CopTa KyJIbTYpHBIX
pactenmit»y, «OTnanéHHas rudpuausanus», «Padorel akagemuka M. @. BaHoBay,
«Homumnonnus», «OObekThl OHOTEeXHONOTHN», «KileTouHble KymbTyphl H
KJIOHUpOBaHue», «KOHCTpyrnpoBaHUE U IEPEHOC FTEHOB, XPOMOCOMY.

Ob6opynoBanue: MyJISDKH TUIOAOB U KOPHEIUIONOB TUKUX (HOPM U KyJIbTYPHBIX
COPTOB pacTeHuid, repoapuii «CellbCKOX03UCTBCHHBIC PACTCHUS.

JlabGopaTopHble U NpaKTHYecKue padoThl:

Okckypcusi «OCHOBHBIE METOJbl M JOCTHXKEHHMSI CEJIEKUMH PpacTeHUU U
KUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIUIO, MJIEMEHHYIO (hepMy, COPTOUCTIBITATEIbHBIN



y4acTOK, B TEIUIMYHOE XO3SIMCTBO, JIA0OPATOPUIO arpOyHUBEPCUTETA WIIM HAYYHOTO
LIEHTPA)».

11 KJIACC

Tema 1. DBoaonHOHHAA OHOJIOTHA.

[IpennochbuIkKu BO3HUKHOBEHUS JBOJIOLUOHHOW TEOPUHU. OBOIIOLMOHHASL
Teopus U €€ MecTo B Ouosnoruu. BiusHue 5BOJIIOLIMOHHONW TEOpUU HA pa3BUTUE
OMOJIOTHH U APYTUX HAYK.

CBunerenbctBa 3Bodouud. [lajgeoHTONOrHYeCKUe:  IMOCIEN0BATENbHOCTD
MOSIBJICHUST BHUJOB B TAJICOHTOJIOTMYECKON JIETOMHCH, TMepeXOoAHble (OPMBI.
buoreorpaduueckue: cxoAacTBo u paznuuue ¢hayH u Giaop MaTEPUKOB U OCTPOBOB.

OMOpHOJIOTHUECKUE: CXOJACTBA W Pa3Nuuusi SMOPHOHOB pa3HBIX BHUIOB
M03BOHOYHBIX. CpaBHUTENbHO-aHATOMMYECKHUE: TOMOJIOTMYHbIE, aHAJOTHYHBIE,
pyIUMEHTapHbIE OpraHbl, AaTaBU3Mbl. MOIEKYISIPHO-OMOXUMUYECKUE: CXOJICTBO
MEXaHM3MOB HACJEICTBEHHOCTH U OCHOBHBIX METa0OJMYECKHX IyTeH Yy Bcex
OpPraHHU3MOB.

OpomonmonHass  Teopuss Y. JlapBuna. IlpeAamochuik  BO3HHKHOBEHHS
JapBUHM3MA. JIBOKylMe CHibl HBOMIONMHM BUAOB 10 JlapBuHy (M30BITOUHOE
pa3MHOXKEHHE NpPU OTrPaHUYEHHOCTH PECYPCOB, HEONpeAeNEéHHas H3MEHYHMBOCTD,
00pr0a 3a CymecTBOBaHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas Teopus Boonuu (CTD) u €€ OCHOBHBIE MOTOKEHHUS.

Muxkpososmtorus. [Tonymnsiius Kak equHUIA BUIa U BOJIOLUH.

JBmkymire cuiibl (QakTophl) SBONIONMHM BUAOB B Hpupoje. MyTalmoHHbIN
nporecc 1 KOMOWHATHBHAS H3MEHUUBOCTD. [lomynsainoHHbIE BOJHBI U APEi( TeHOB.
N3omaumst u Murpanus.

EctectBennniii 0oTOOp — HampaBngomuid Qaktop sBomonun. DopMbl
€CTECTBEHHOT0 0TOOpa.

[TprcnocoOIeHHOCTh OpPraHW3MOB Kak pe3yiabTaT dBOJOLUHU. [Ipumeps
MIPUCTIOCOOICHHH y OpraHu3MoB. ApoMoph03bl U U0 TN TALUH.

Bun u  BumooGpazoBanme. Kputepunm  Buma.  OcHoBHble  (HOPMBI
BHI000pa30BaHus: reorpaduueckoe, SKOJIOTHIECKOE.

MakposBomrorust.  PopMmbl  3BONIONMM:  (puneTHdeckas, JIUBEpreHTHas,
KOHBEpIreHTHasl, apasuienbHas. HeoOpaTtuMocTh 3BOITIOIHH.

[IpoucxoxaeHue OT HeclMeUUuaTu3upOBaHHBIX MpeakoB. [Iporpeccupytomias
crienuanu3anus. AJanTuBHAs pajualus.

JdemMoHcTpanum:

[Hoprpersr: K. JIunnei, XK. b. Jlamapk, Y. lapsun, B. O. Kosanesckuii, K. M.
bap, 3. I'ekkenb, @. Mromep, A. H. CeBepuos.

Tabnuisl U cxembl: «Pa3BUTHE OpraHUYeckoro Mupa Ha 3emiiey», «3apOoAbIIIn
MO3BOHOYHBIX )KHBOTHBIX», «ApXeonTepukcy, «®opMbl O0pHOBI 32 CyIIIECTBOBAHHEY,
«EctectBenHbIN 0TOOp», «MHOTO0Opa3ue copToB pacTeHun», «MHOTO0Opa3ue mopoa
KUBOTHBIX», «[lomymsnun», «MyTalnuoOHHAasT W3MEHYUBOCTH», «ApPOMOPGO3bD»,
«Manoananrtamumn», «O0mIas gereHepanusy», «IBuxymime cuibl 3Boaonuny, «Kapra-



cxema Mapmpyra myremectBuss Y. JlapBuna», «bopbba 3a cyliecTBOBaHUEY,
«[IpucnocobnenHocts  opranusmoBy», «l'eorpaduyeckoe  BUI00OpazOBaHUE,
«DKOJIOTHYECKOE BHI000PA30BAHKECY.

O0opynoBaHue: KOJUICKIMS HACCKOMBIX C PA3JIMYHBIMA THUIIAMH OKPACKH,
HaOoOp MIIOAOB W ceMsiH, Koyekuus <«lIpuMepsl 3alUTHBIX MNPUCIIOCOOJICHUN Yy
KUBOTHBIX», MOJAENb «OCHOBHBIE HAIPaBIICHUs 3BOJIOLUN», OOBEMHAS MOJENb
«CTpoeHHE TOJIOBHOT'O MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckass kapra Mupa, KoJulekmusi «@DOpMBI  COXPaHHOCTH
HCKOIIAeMbIX KUBOTHBIX U pacTeHUI», Mozenb anmnkauus «llepekpéct xpomocomy,
BII&XHble  npenapatbl  «Pa3Butme  Hacekomoro»,  «PaszButrne  nATYIIKNY,
Mukpomnpenapar «/Ipozoduna» (Hopma, myTaruu GopmMbl KPbLUIEEB U OKPACKU TEJNA).

JlaGopaTopHble M IpaKkTHYeCKue padoThl:

Jlaboparopuass padora Ne 1. «CpaBHeHHE BHIOB IO MOP(OIOTHICCKOMY
KPUTEPHUIO».

Jlaboparopuas padota Ne 2. «Onucanue mpruCIocOOIEHHOCTH OpraHu3Ma U eé
OTHOCUTEILHOTO XapaKTepay.

Tema 2. Bo3HuKHOBeHHE M pa3BUTHE "KU3HU Ha 3emie.

JloHay4yHble MpPEICTAaBICHUS O 3apOKACHUM JKU3HU. HayuHble TuUnoTe3sl
BO3HUKHOBEHHUS )KU3HU Ha 3emiie: a0MOTeHe3 U MaHCIIepMUsl. XUMHUUECKasi IBOJIFOIHSI.
AOUOTeHHBIH CUHTE3 OpraHUYECKUX BEIIIECTB u3 HEOPTraHUYECKHX.
DKCIEePUMEHTAIBHOE TOJATBEPKIACHHE XUMHUYECKOW 3BOJIONMHU. HaudanbHble STambl
ouonornueckor sBomronuu. I'umoreza PHK-mupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYP M BO3HUKHOBEHHME IMpPOTOKIETKU. llepBble KIETKM M HUX 3BOJIOLMS.
dopMUpOBaHNE OCHOBHBIX TPYIII )KHUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emiie mo 3paM M nepuogam. Karapxei. Apxelckas u
nporepo3oiickas 3pbl. [laneo3oiickas spa u €€ nmepuopl: KeMOPHIICKUH, OPIOBUKCKUIA,
CUJIYpUHCKHI, I€BOHCKUH, KAMEHHOYT OJIbHBIM, IEPMCKHH.

Me3o3o0iickas opa 1 €€ epuoabl: TPHACOBBIN, FOPCKUHM, MEJIIOBOM.

KaitHo3oiickas »3spa u €€ mepuoAbl: MaJCOTCHOBbIM, HEOTE€HOBBIM,
AHTPOIIOr€HOBBIM.

XapakTepucTUKa KiIuMara M TIeoJIOTHYECKUX mpoueccoB. OCHOBHBIE 3Tallbl
SBOJIIOLIMMA PACTUTEIBHOTO M JKMBOTHOTO Mupa. ApoMopdo3bl y pacTeHUU U
XKUBOTHBIX. [losiBIEHUE, pacliBET U BBIMUPAHHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHMYecKOro MHpa Kak oOTpaxeHue -3Boiatouud. OCHOBHBIE
CUCTEMATUYECKHUE IPYIIIIBI OPraHU3MOB.

OBoroMs 4yesloBeKa. AHTPONOIOrus Kak Hayka. Pa3BuTue npencraBieHH o
MPOUCXOXKACHUM 4YeJoBeKa. MeToasl u3ydeHusi aHTpornorenesa. CXoiacTtBa u
pazinyus 4eJloBeKa U )KMBOTHBIX. CHCTEMAaTUYECKOE MOJIOKEHUE YEJIOBEKa.

JBmxymue cuibl (paxTopsl) aHTpororeneza. HaciencrBeHHas U3MEHUUBOCTh
U eCTeCTBEHHBIN 0TOOpP. OOIECTBEHHBIN 00pa3 KU3HU, U3TOTOBICHUE OPYIU Tpy/a,
MBIIICHUE, PEYb.

OcCHOBHBIE CTaUU W BETBU SBOJIOLMU YEJIOBEKA: aBCTPAJIONUTEKH, YemoBek
ymenbii, YenoBek npsaMoxonsiui, YenoBek HeaHaepTanbCKui, YenoBeK pa3yMHBIN.



Haxonku uckonaeMbIX OCTaTKOB, BpeMs CYLIECTBOBAaHU, 00JIaCTh pacpOCTPAHEHUS,
00BEM I'OJIOBHOI'O MO3ra, 00pa3 >KU3HHU, OPYAHUS.

Yenoeueckne pacbl. OCHOBHBIE OOJIBIINE PACHI: €BPOIICOUIHAS (€Bpa3HiicKas),
HEerpo-aBcTpaJloniHas (3KBaTopuaibHasl), MOHIOJOUIHAS (a3MaTCKO-aMEPUKAHCKas).
UYepTbl npUCHOCOOICHHOCTH IPEJICTABUTENEH YEIOBEUECKUX pac K YCIOBUSIM
cyuiectBoBanus. EnuncTBo yenoBeueckux pac. Kputuka pacusma.

JdemMoHcTpanum:

[optpersr: ®. Penu, JI. Ilacrep, A. U. Omapun, C. Mwmuiep, I'. IOpu, Y.
JlapBuH.

Tabmuupel u cxembl: «Bo3HukHoBeHne ConHeYHOM cuctembl», «Pa3Butue
opraHuueckoro  mupa», «PacrturenpHas  kietka», <« KuBOTHasg  KieTkay,
«[Ipokapuoruueckast kinerka», «CoBpeMEHHas CHUCTEMa OPraHu4ecKoro MHpay,
«CpaBHEHHE aHATOMUYECKMX YEpPT CTPOEHHUS 4YeIOBEKa U YeJIOBEKOOOpa3HbIX
00e3bsiH», «OCHOBHBIE MECTa MaJEOHTOJIOTNYECKUX HaXO0/I0K MIPEJIKOB COBPEMEHHOTO
4eJoBeKay, «JpeBHenmue moan», «pesHue moan», «llepBeie COBpeMEHHBIE 0N,
«YenoBeueckue pachl».

Ob6opynoBanue: MYJISIKA «IIpoucxoxnenue YEJI0OBEKA» (CrocThI
aBCTPAJIONMTEKA, NHUTEKAHTPONa, HEaHJepTalblla, KPOMAaHbOHLA), CIENKU WIH
M300pakeHus] KAMEHHBIX OPY/IHil IEpBOOBITHOTO YelloBeKa (KaMHHU-YOMIIEPHI, pyOunia,
CKpeOyia), reoxXpoHoJioTHuecKas Talnuia, Kouiekius «PopMbl COXPaHHOCTH
HCKOIIAEMBbIX JKUBOTHBIX U PACTEHUID.

JlaGopaTopHble U NpaKTHYecKue padoThI:

ITpakTuyeckas pabora Ne 1. «3yyeHHe MCKONAEMbIX OCTATKOB PAaCTEHHUH U
KUBOTHBIX B KOJUIEKIIUSIX».

OKCKypcusi «IBOJIOLUS OpPraHUYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HAYYHBIH UITH KpaeBeTUECKUN My3eil).

Tema 3. Opranu3msl U OKpPY:KAKIIAs cpeaa.

DKoJorus Kak Hayka. 3aJaud U paszieibl 3KOJOTuU. MeTobl 3KOJIOTHYECKUX
UCCIIEI0BaHUI. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'0 YEJIOBEKa.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HAa3€MHO-BO3[YIIHAs, IOYBEHHAs,
BHYTPHUOpPraHU3MEHHasI.

Okonorndyeckue  (Qakropel. Kiaccupukamust dIKOJOTHUECKUX — (aKTOPOB:
abnoTtnyeckue, OMOTHYECKUE W aHTPONOTeHHbIE. J[eiCTBHE SKOIOTHIECKHX (haKTOPOB
Ha OPraHUu3MBbl.

Abunornueckue (GaxkTopbl: CBET, TeMIlepaTypa, BiIakHOCTb. doTonepuoausm.
[Ipucnocobnenuss  OpraHM3MOB K JCHCTBUIO  a0MOTHYECKUX  (DaKTOpOB.
buonornueckue puTMBI.

buotnueckue ¢axtopsl. Buasl GnoTnuecknx B3auMoJEHCTBUNA: KOHKYpPEHIUS,
XMITHUYECTBO, cUMOMO03 u ero ¢opmsl. Ilapazutusm, koomepauusi, MyTyaausM,
KOMMEHCAIN3M (KBapTUPAHCTBO, HAXJICOHMYECTBO). AMEHCAIN3M, HEUTPAIH3M.
3HaueHue OMOTHYECKUX B3aUMOACMCTBUM JJIsi CYyIIECTBOBAHUS OPraHU3MOB B
IPUPOJHBIX COOOIIECTBAX.



DKOJIOTHYECKHE  XapaKTepuCTUKU momynsuuu. (OCHOBHBIE  IOKa3aTelH
MOMYJISIIUKU:  YKUCICHHOCTh, IUIOTHOCTh, POXJIa€MOCTb, CMEPTHOCTh, IMPHUPOCT,
Murpanus. JJnHaMuKa YUCICHHOCTH HOIMYJISIIIUH U €€ PEeTyJIISIHsL.

JdeMoHcTpanum:

IToptpetsl: A. I'ymOonbar, K. @. Pynse, O. ['ekkens.

Tabmumpr u cxemsl: kapta «lIpupomnsie 30HBI 3emun», «Cpeapl OOUTaHUS
opranuszmMoB», «®Dotonepuonuzm», «llomymsauuuy, «3aKOHOMEPHOCTH  pPOCTa
YHCIICHHOCTHU TOMYJISIIHA HHPY30pUU-TY Dbk, «[[ummeBpie memnmy.

JlabGopaTopHble U NpaKTH4YecKue padoThl:

Jlaboparopnas padora Ne 3. «Mopdonornyeckue 0COOCHHOCTH PACTEHUU W3
pa3HbIX MECT OOUTAHUY.

JlaGopatopnast pabota Ne 4. «BnusHHe cBeTa Ha POCT W pa3BUTHE YEPEHKOB
KoJIeycay.

[Tpaktuueckas padora Ne 2. «[loacuéT miIOTHOCTU MOMYSIUN Pa3HBIX BUJIOB

pacTeHuin».
Tema 4. Coo01ecTBa M YKOJOrHYECKHE CHCTEMBI.
CooOmiectBo opranu3smMoB — OwuoneHo3. CTpyKTypel OHOILIEHO3a: BHUIOBas,

MIPOCTpaHCTBEHHAs, Tpoduueckas (rnuuieBas). Bunpl-nomuHantel. CBsizu B OMOLIEHO3E.

OKonornyeckue cuctembl (9KkocucteMmsbl). llonstwe 00 oJKocucreme u
ouoreoneHo3e. DYHKIMOHAJIBHBIE KOMIIOHEHTHI ~ SKOCHCTEMBI:  MPOAYICHTHI,
KOHCYMEHTHI, peayleHThl. KpyroBopoT BEmIECTB M MOTOK SHEPTHH B KOCHCTEME.
Tpoduueckue (nuieBbie) ypoBHU 3KocucTeMbl. [Iuiensie nenu u ceth. OCHOBHBIE
MOKa3aTelu SKOCHUCTEMBbI: Ouomacca, MPOAYKIHS. ODKOJIOTHUYECKUE MUPAMUIIBL:
NPOAYKIIUHM, YHCICHHOCTH, Ounomacchl. CBOHCTBAa 9SKOCHCTEM: YCTOWYMBOCTH,
camoperysinus, pazputue. CyKIeccus.

[Ipupoanbie 3KOCUCTEMBL. DKOCUCTEMBI 03€p U peK. DKOCHCTEMA XBOWHOTO WU
IMPOKOJIMCTBEHHOTO Jieca.

AHTpONOreHHbIE SKOCHCTEMBI. ATPOIKOCHUCTEMBI. Ypb60o3KOCHUCTEMBI.
buonoruueckoe u x03HCTBEHHOE 3HAYECHUE arPOIKOCUCTEM U YPOOIKOCUCTEM.

buopasnooOpazue kak Qaktop ycToumBOCTH dKocucteM. CoxpaHeHue
OHMOJIOrMYeCcKOro pasHooOpasus Ha 3emIie.

Yyenne B. WM. Bepnauckoro o Omocdepe. I'paHuIpl, cocTaB U CTPyKTypa
omoctepsl. Kuoe BemecTtBO U ero ¢yHKiuu. OcobeHHOCTH OHWOChEpsl Kak
ri00anpHOM SKOCUCTEMBI. J[nHaMu4eckoe paBHOBeCHE U 00paTHas CBsA3b B Ouocdepe.

KpyroBopothl BemecTB U OMOT€OXMMHUYECKHE IUKIBI 3JIEMEHTOB (yriepona,
a30Ta). 30HATBHOCTHL Onocdepbl. OCHOBHBIC OMOMBI CYIIIH.

YenosedecTBo B Omocdepe 3emun. AHTpONOTreHHBIC U3MEHEHUsT B Onocdepe.
['mobanbHbIE HKOJIIOTHYECKUE TTPOOIIEMBI.

CocyuiecTBoBaHH€e MPUPOJIBI U yenoBeuecTBa. CoxpaHeHHe OHOpa3HOOOpasus
KaKk OCHOBa ycToiumBocTH Ouocdeprl. OCHOBAa pPALMOHATBHOTO YIPABICHHS
MPUPOJHBIMU PEeCypcaMHd M HMX HCHOJb30BaHUE. JloCTKeHHss OMOJIOTHMHM M OXpaHa
TIPUPOJIBI.

JdemoncTpanumn:

[Moptpetsr: A. JIx. Tercinu, B. H. Cykaués, B. 1. Bepnaackuii.



Tabmuuel n cxemsl: «llumessle nenw», «bHOLEHO3: COCTaB M CTPYKTypay,
«[Ipuponubie coobmectBay, «llemu mnuTaHus», «IKonoruyeckas HUPAMUAA»,
«buocepa u uenosek», «IKocucTeMa HIMPOKOJUCTBEHHOIO Jjiecay, «IKOCHCTEMaA
XBOMHOTO Jieca», «buoneHos BogoéMay, «ArpoueHos», «lI[pumepHsie aHTpONIOT€HHBIE
BO3JECHCTBUS Ha NPUPOLY», «BaxkHeWIMe HCTOYHMKHM 3arpsA3HEHMs] BO3AyXa H
IPYHTOBBIX BOJI», «IlouBa — BaxHelmas coctaBistonias Ouocheps», «DakToOpbl
nerpaganuud  1mouB», «llapHukoBenii  3ddexr», «DakTOpHl  PaTNOAKTHBHOTO
3arpsi3HeHUsT Ounocdeps», «OOmas crpykrypa Ouocdepsr», «PacmpocrpaneHue
KU3HH B Ouocgepe», «O30HOBBIM 3kpaH Ouoceps», «Kpyroopor yriepona B
ouocdepe», «KKpyroBopot a3ora B Ipupoae».

OO6opynoBanue: Mojenb-anmvkanus «TunuuHele OHOLIEHO3B», TepOapuit
«PacturenpHBIe COOOIIECTBa», KOJUICKIUH «buoreHo3y», «Bpenurenn BakHEUITHX
CEJIbCKOXO3SIICTBEHHBIX KYJIbTYpP», repOapuu U KOJUIEKLIUU PACTEHUNW M KUBOTHBIX,
IIPUHAUIEKANIME K Pa3HbIM DKOJIOTMYECKUM TIpylnaM OJHOro Buia, KpacHas kHura
Poccuiickoit @enepanuu, n300pakeHUs] OXpaHIEMbIX BUIOB PACTCHUN M JKUBOTHBIX.



INDIAHUAPYEMBIE  PE3VJIbTATBI OCBOEHHUA  ITPOITPAMMBI  I10O
BMOJIOI'MN HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHUNA

Cornacho ®I'OC COQO, ycraHaBiIMBalOTCA TpeOOBaHUA K pe3yjibTaTam
OCBOEHHSI 00YYaIOIUIMMUCS IPOTPaMM CPEIHEro 00Iero o0pa3oBaHus: TUYHOCTHBIM,
METanpeIMETHBIM U ITPEAMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbHI

B crpykType NMYHOCTHBIX pe3ylbTaTOB OCBOEHMs mpeaMmera «buosorus»
BBIJICTICHBI CJIEIYIONINE COCTABJISIONINE: OCO3HAHUE OOYYAIOUIUMUCS POCCHICKOM
IPAXKJAHCKOW UJIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOATEIBbHOCTH U
CaMOONPE/ICIICHUIO, HATMYHE MOTUBAIIUU K O0YUCHHUIO OMOJIOTHH, IICJICHAIIPABICHHOE
pa3BUTHE BHYTPCHHHX YOCXKICHUN JIMYHOCTH HA OCHOBE KIIFOYEBBIX IIEHHOCTCH U
UCTOPUYECKUX TPaJUIMil pa3BUTHUA OHOJOTHYECKOIO 3HAHUA, TOTOBHOCTh H
CHOCOOHOCTH O0YYAIOIIMXCSl PYKOBOJICTBOBATHCS B CBOCH ACSITENLHOCTH [IEHHOCTHO-
CMBICJIOBBIMU yYCTAaHOBKAMH, MPHUCYIIMMH CHCTEME OHOJIIOTMYECKOTO0 OO0pa3OBaHMS,
HaJU4YMe SKOJOTMYECKOr0 MPaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTh LIEIM M CTPOUTH
YKU3HEHHBIC TIJIaHBI.

JInyHOCTHBIE pe3ynbTaThl OCBOCHMS IMpeameTa «bHonorus» IOCTUTarOTCs B
eIMHCTBE Y4YeOHOH W BOCHHTATEIBHOW JIEATEIHPHOCTH B COOTBETCTBUU C
TPAAUIIMOHHBIMA POCCUHUCKUMHU COIIMOKYJIbTYPHBIMU, MUCTOPUYECKUMU U JTyXOBHO-
HPABCTBEHHBIMU IEHHOCTSMHU, MPHUHATHIMH B OOIIECTBE MpaBUJIaMH M HOPMaMHU
MOBEACHUSA M CHOCOOCTBYIOT IIpolleccaM CaMOMO3HAHMS, CaMOBOCIHMTAHUA H
CaMOPAa3BUTHUS, PA3BUTHUSI BHYTPEHHEH MO3UIIUU JTUYHOCTH, TATPUOTU3MA, YBAKECHUS K
3aKOHY M NPaBONOPSAKY, YEJIOBEKY TpyJda M CTapUIEMy MOKOJEHUIO, B3aUMHOIO
YBOKEHUsSI, OEPEeKHOTO0 OTHOIIEHUS K KyJIbTypHOMY HACIEIUI0 M TPAJAUIHSIM
MHOT'OHALIMOHAJILHOTO Hapoja Poccuiickoit denepanuu, OpUpOAE U OKPYKAKOLIEH
cpene.

JIn4HOCTHBIE pe3yNIbTaThl OCBOCHHS y4eOHOTO mpeameTa «bruomorusy MOIKHBI
OTpakaTb TOTOBHOCTb W  CHOCOOHOCTh OOyYarolmuxcs PYKOBOACTBOBATHCA
chOpMUPOBAHHON BHYTPEHHEH MO3UIMEH JIMYHOCTH, CHUCTEMOM LIEHHOCTHBIX
OpUEHTALIMM,  TO3UTUBHBIX  BHYTPEHHUX  YOEXKIEHHUM,  COOTBETCTBYIOIIUX
TPAJUIIMOHHBIM IICHHOCTSM POCCHICKOTO OOIIECTBA, pACIIMPEHUE IKU3HEHHOTO
ONbITa U OMbITA JEATEIBHOCTH B IPOLECCE peau3aldyd OCHOBHBIX HAMPAaBICHUU
BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOTr0 BOCIIUTAHMS:

c(hOPMUPOBAHHOCTh TPAXKTAHCKOW TO3UIMH OOYUYAOIIErocss Kak aKTHUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUIICKOTO O0IIECTBa;

OCO3HAaHHE CBOUX KOHCTUTYIIMOHHBIX MPaB U 005S3aHHOCTEH, YBa)KEHUE 3aKOHA
Y MIPaBOIOPSAJIKA;

TOTOBHOCTh K COBMECTHOW TBOPUYECKOM NEATETLHOCTH MPHU CO3/IaHUU YIEOHBIX
MPOEKTOB, pEIIeHHH Y4eOHBIX W  [O3HABATEIbHBIX  3a/lay,  BBIIOJHEHUHU
OHMOJIOTMYECKHUX IKCIIEPUMEHTOB;



CIIOCOOHOCTH OMPEENATh COOCTBEHHYIO MO3HIIMIO M0 OTHOIICHUIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE YYUTHIBATH B CBOMX JCUCTBHSX HEOOXOJMMOCTH KOHCTPYKTHBHOTO
B3aUMOJICHCTBUS JIIOJIEH C pPa3HbIMU YOEKIEHUSMH, KYJIbTYPHBIMU IIEHHOCTSIMU M
COLIMAJIBHBIM TOJIOKEHUEM;

FOTOBHOCTh K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOTO BBIIOJHEHUS
y4eOHBIX, TIO3HABATEIBHBIX U UCCIIEIOBATEIBCKUX 33/1a4, YBAXKUTEIBHOTO OTHOIICHUS
K MHEHUIO ONIMOHEHTOB MpPH OOCYXICHUU CIOPHBIX BOIPOCOB OHOJIOTHYECKOTO
coJiepKaHus;

TOTOBHOCTh K TYMaHUTapHOU U BOJOHTEPCKOU J€ATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

c(OPMUPOBAHHOCTh POCCHMCKOW TPa)KTAHCKOW WICHTHYHOCTH, MATPUOTH3MA,
YBa)XKEHMs K CBOEMY HapoJy, YyBCTBa OTBETCTBEHHOCTH repen PoauHo, roproctu 3a
CBOM Kpail, cBo0 PoauHy, CBOM S3bIK M KYJbTypy, NPOIUIOE U HACTOSIIEE
MHOTI'OHAIIMOHAJILHOTO Hapoja Pocecun;

[IEHHOCTHOE OTHOIICHHE K MPUPOAHOMY HACICAMUIO M MaMSTHUKAM IPUPOJIBI,
JNOCTHKEHHSIM Poccuu B Hayke, UCKYCCTBE, CIIOPTE, TEXHOJIOTHSIX, TPYIE;

CIIOCOOHOCTh OLIGHHMBATh BKJIAJ, POCCHUICKUX YYEHBIX B CTAHOBJICHHE H
pa3BUTHE OMOJIOTUY, TOHUMAHUS 3HAYCHHSI OMOJIOTHH B TIO3HAHUH 3aKOHOB ITPUPOJIHI,
B )KM3HU YE€JIOBEKA U COBPEMEHHOI'O OOIIIECTBA;

uaelHas yOeKIEHHOCTh, TOTOBHOCTh K CIYyXeHHI0O M 3ammre OTeuecTBa,
OTBETCTBEHHOCTH 32 €ro Cynb0Yy;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

OCO3HAHME AYXOBHBIX IECHHOCTEN POCCUIICKOT0 HAPOa;

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STHYECKOTO TIOBEJICHHUS;

CIIOCOOHOCTh OLIEHMBATh CHUTYallMI0 U TMPUHUMATh OCO3HAHHBIC pELICHUS,
OPUEHTHUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HaHHUE JINYHOTO BKJIAJIa B IOCTPOEHUE YCTOMUMBOIO OyAyIIETO;

OTBETCTBEHHOE OTHOILLIEHHE K CBOUM POJUTENSIM, CO3JaHUIO CEMbU HA OCHOBE
OCO3HAHHOT'O MPUHATUSA UEHHOCTEN CEMEMHON KU3HU B COOTBETCTBUM C TPATULIUSIMHU
Hapoz10B Poccuu;

4) 3cTeTH4eCKOro BOCIIMTAHMSA:

ACTETHYECKOE OTHOIICHUE K MHpPY, BKJIIOYAs ICTCTHKY OBITAa, HAYYHOTO U
TEXHUYECKOTr0 TBOPYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIICHHUIA;

IMOHUMAaHUE SMOLMOHAIIBHOTO BO3ICMCTBUS AKUBOM IPUPOBI U €€ HEHHOCTH;

TOTOBHOCTh K CaMOBBIPD@XEHHIO B pPa3HBIX BUJIAX HCKYCCTBa, CTPEMIICHHE
MPOSIBJISATH KaU4€CTBAa TBOPUYECKOM JINUHOCTH;

5) ¢usunueckoro BocnuTaHusi, GOpMHPOBAHMSA KYJIbTYPbI 310POBbS U
3MOIMOHAJIBHOIO 0JIATONOJIYYH S :

MMOHMMAaHHUE U peain3alus 3J0pOBOro 1 0e30MacHOro o0pasa Ku3Hu (340POBOE
MUTaHUE, COOJIFO/ICHNE TUTUEHUYCCKUX MPABUI M HOPM, COATaHCHPOBAHHBIA PEKHUM
3aHATHUA M OTAbIXa, peryispHas (Qu3nuyeckas aKTUBHOCTh), OEpEKHOrO,
OTBETCTBEHHOTO U KOMIIETEHTHOTO OTHOIIEHHUS K COOCTBEHHOMY (DH3HUECKOMY H
IICUXUYECKOMY 3/10pPOBBIO;



MOHMMAaHWE IIEHHOCTU TPaBUJ HHJIUBUIYaJbHOTO U  KOJIJIEKTUBHOTO
0€30MMacHOT0 MOBECHUS B CUTYAIIUIX, YTPOKAIOIINX 3I0POBBIO U KU3HH JOJEH;

OCO3HAHWE IIOCIICJICTBUN W HEMPUSATUS BPEIAHBIX TPHUBBIYCK (YIOTPEOICHHUS
QJIKOT0JI51, HAPKOTUKOB, KypeHUs);

6) TPy10BOr0 BOCIIUTAHMSA:

TOTOBHOCTD K TPYAY, OCO3HAaHUE IIEHHOCTU MacTepCTBa, TPy 0t00ue;

FOTOBHOCTh K AaKTHUBHOW JEATEILHOCTH TEXHOJOIHYECKOM W COLMAIbHOM
HaIPaBJIEHHOCTH, CIIOCOOHOCTh HMHHUIIMUPOBATH, IUJIAHUPOBATH W CAMOCTOSTEIHLHO
BBITIOJTHSATH TaKYIO JIESTEIbHOCTH;

MHTEpEC K Pa3M4YHBIM cdepaM NpoPecCHOHANBHON NEeATENbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayieit mpodeccuu 1 peann3oBbIBaTh COOCTBEHHBIE
JKW3HCHHBIC TIJIAHbI,

TOTOBHOCTh M CHOCOOHOCTh K OOpa3oBaHUI0O M C€aMOOOpa3OBaHUIO Ha
MPOTSHKCHUH BCEH YKU3HU;

7) 3KOJIOTM4€eCKOr0 BOCIIMTAHMS:

IKOJIOTHUYECKHU IEJIECO00Pa3HOE OTHONICHHE K MPHUPOC KaK HCTOYHHUKY KU3HU
Ha 3emMJie, OCHOBE €€ CYIIIECTBOBAHMS,

MOBBILICHUE YPOBHS SKOJOTHMYECKOM KYJIbTYphl: MPUOOpPETEHHE OIbITa
TIJITAHUPOBAHUS TTOCTYIKOB U OLIEHKH WX BO3MOYKHBIX MOCIEACTBUN NIl OKPYKAIOIICH
Cpelibl;

OCO3HAHME TIOOAIBLHOTO XapaKTepa AKOJOTHYECKHX MpoOJIeM M MyTed Hx
penicHus;

CIOCOOHOCTH HCIOJIB30BaTh MPUOOPETaeMble MPU U3yUYEHUU OMOIOTHH 3HAHUS
M yYMEHHS TIPpH  pPEIICHHH  TpoOJieM, CBSI3aHHBIX C  PalMOHAIBHBIM
MIPUPOIOTIONB30BaHNEM (COOTIOACHHE TIPABUII MTOBEACHUS B MIPUPOJIC, HAPABICHHBIX
Ha COXpaHEHHUE PaBHOBECHUS B HIKOCHCTEMaX, OXpaHy BUJIOB, SKOCUCTEM, Onochepsl);

aKTUBHOE HETPUATUE ACUCTBUI, MPUHOCAIINX BPEA OKPYXKAIOLIEH MPUPOTHOM
cpelne, YMEHHE MPOTHO3UPOBATh HEOJIATONPUSATHBIE HKOJOTUYECKUE TMOCIEACTBUSA
MpEANPUHUMACMBIX ACHCTBUI U TIPEIOTBpaIiaTh UX;

HaJIM4YUEe Pa3BUTOTO SKOJIOTHUYECKOTO MBIILIIECHUS, YKOJIOTMYECKOM KyIbTYpBHI,
OTIbITa JIEATEIHHOCTU IKOJIOTUYECKON HANpaBICHHOCTH, YMEHUSI PYKOBOACTBOBATHCA
MMHU B MO3HABATEIbHON, KOMMYHUKATUBHOW M COLIMAIILHON MPAaKTUKE, TOTOBHOCTH K
YYaCTHIO B MPAKTHUECKOU JIEATETbHOCTH KOJIOTUUYECKON HAPABICHHOCTH;

8) HeHHOCTH HAYYHOI0 NO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS HAyKHM W OOIIECTBEHHOW MPAKTUKH, OCHOBAHHOI'O HA JIMAJIOTe
KYJBTYp, CIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJIMKYJIBTYPHOM MHPE;

COBEpIICHCTBOBAHUE S3BIKOBOM M UWTATENIbCKOW KYJIBTYphl KaK CpeACTBa
B3aMMOJICHCTBUS MEXKIY JIOAbMH U MTO3HAHUS MHPA;

MOHWMAaHUE CrenuPuKd OWOJIOTUM KaK HAyKH, OCO3HaHUS e€ poilud B
(GOpPMUPOBAHHH PANMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEIOCTHOTO
MpeJICTaBICHUsI 00 OKpYXalolleM MHpEe KaK O €IUHCTBE MPUPOJbI, 4YeIOBEeKa H
oOmiecTBa, B TIIO3HAHUM TPUPOJIHBIX 3aKOHOMEPHOCTEH U pEHICHUH MpoOsieM
COXpaHEHUs MIPUPOTHOTO PABHOBECHS;



yOeKIEHHOCTh B 3HAUMMOCTH OWOJIOTHUM JUISI COBPEMEHHOM IMBHJIM3ALMH:
o0ecriedeHuss HOBOTO YPOBHS pa3BUTHUS MEAULMHBI, CO3/1aHUE MEPCHEKTHUBHBIX
OMOTEXHOJIOTHH, CIOCOOHBIX PEUIaTh PEeCypCHbIE MPOOIEMbI Pa3BUTHS YEIIOBEUECTBA,
MOMCKA TMyTeH BBIXOJA W3 TJIO0ATBHBIX JKOJIOTHYECKHX MpolieM M obecreueHwHs
nepexoa K yCTOHUMBOMY Pa3BUTHIO, PAllMOHAIILHOMY HCIOJIb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMUPOBAHHIO HOBBIX CTAHIAPTOB JKU3HU;

3aWHTEPECOBAHHOCTh B TOJNYYEHHH OHOJOTMYECKMX 3HAHUH B  IIEIIX
MOBBIIIEHUS OOIIEH KyJIbTYpHl, €ECTECTBEHHO-HAYYHOW I'PAMOTHOCTH, KaK COCTABHOM
4acTU (PyHKIIMOHAIBHOM IpaMOTHOCTH 0Oy4aromuxcs, GopMUPyeMOil IpH U3y4eHUH
OHOJIOT Y,

[IOHMMaHHE CYHUIHOCTH METOJIOB IO3HAHHUS, MCIIOJIb3YEMbIX B €CTECTBEHHbIX
HayKax, CIIOCOOHOCTH MCIIOJIB30BaTh MOIydaeMble 3HAHUS IS aHAIIN3a U OOBSICHEHUS
SBIICHUI OKPY)KAIOIIETO MHpa U MPOUCXOIIIINX B HEM M3MEHEHUH, YMEHHE JIe/IaTh
00OCHOBAHHBIE 3aKJIIOYEHUS HA OCHOBE HAay4yHbIX (DAaKTOB W MMEIOLIMXCS JaHHBIX C
IO TIOJTYYECHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITENIFHO HCIOJIB30BaTh OMOJIOTMYECKHE 3HAHUS JUIS
peleHust MpoobJieM B pealibHbIX KU3HEHHBIX CUTYalLlUsX;

OCO3HaHME LIEHHOCTH HAay4YHOM JEeATENIbHOCTH, TOTOBHOCTh OCYILECTBIIAThH
MPOEKTHYIO ¥ HCCIIEIOBATENBbCKYIO ICATEIIbHOCT MHIANBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTb M  CIIOCOOHOCTH K  HENPEpPHIBHOMY  OOpa3oOBaHHIO U
caM0o00pa30BaHUIO, K AaKTHMBHOMY TIOJYYEHHIO HOBBIX 3HaHUH 1O OHOJOTHH B
COOTBETCTBHUHM C )KM3HEHHBIMU OTPEOHOCTSIMH.

METAINPEJMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHS Yy4eOHOTO mpenmera «buomorus
BKJIIOYAIOT: 3HAYUMBIe [UIsi  (OPMHpPOBAHUS MHUPOBO33PEHUS  OOYyYaAIOLIUXCS
MEXIUCUUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOIICHAYYHbIE MOHSITUS, OTpPaXKAroIIHe
[IEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U cHenuuKy METOJOB IO3HAHUS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEIeCTBO, DHEPrus, sIBICHUE, MPOLEcC,
cUCTeMa, Hay4yHbId (DaKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
uccienoBanue, HabIOeHIe, U3MEPEHHE, SKCIIEPUMEHT U JAPYTUX), YHUBEPCAIbHbIC
ydeOHbIe  JelicTBHS  (TIO3HABATEIbHBIC, KOMMYHUKATHUBHEIC, DETYJISTUBHBIC),
obecnieunBaromue (GOpMUPOBAHUE (PYHKIIMOHATHHOW TPAMOTHOCTH M COIMAIBLHOM
KOMITETEHIIMH 00y4alonnxcs, CHOCOOHOCTh 00YyYarOIIUXCsl UCIIOIB30BaTh OCBOCHHBIE
MEXIUCUUIUIMHAPHBIE, MHUPOBO33pEHUYECKHE 3HAHUS M YHUBEpCAJbHbIE Y4eOHBIE
JICHCTBUSA B O3HABATEIBLHON U COUUAIIBHON MPAKTHKE.

MeTtanpeMeTHBIE PE3YJIbTaThl OCBOCHHS MPOTPAMMBI  CPEIHEro OOIIero
00pa3oBaHMS TOHKHBI OTPAXKATh:

OBiajeHne YHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH [1€HCTBUSIMU:

1) 6a3oBble JIOrHYecKue AeiiCTBUSA:

CaMOCTOSITEILHO  (OpMYJIMpOBaTH M aKTyaJlW3UpOBaTh  MpoOJIeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;



UCIOJIb30BaTh MPH OCBOCHUM 3HAHUM MNPUEMBI JIOTUYECKOTO MBIIIJICHUS
(amaynM3a, cUHTE3a, CpaBHEHHUs, Kiaccuukanuu, oOOOIIEHHs), paCKPBIBATh CMBICI
OMOJIOTUYECKUX TOHATUN (BBIIENATH MX XapaKTEepPHbIC MPHU3HAKH, YCTAaHABIUBATH
CBSI3U C IPYTUMHU MTOHITHSIMH);

ONpEeAeNsATh IeNu JIeATEIbHOCTH, 3a/aBas MapaMeTpbl U KPUTEPUH UX
JOCTUKEHHSI, COOTHOCHUTD PE3yJIbTaThl AESITEIbHOCTH C IOCTABICHHBIMU IENSIMH;

WCTOJIB30BATh OMOJIOTUYECKUE MOHATHUS IS OOBSICHEHUS (PAaKTOB W SIBICHHUI
KUBOU IIPUPOIBL;

CTPOUTH JIOTUYECKUE pacCyXJeHus (MHAYKTUBHbBIE, JEAyKTHUBHBIC, IO
aHAJIOTUH), BBIABIATH 3aKOHOMEPHOCTH M TMPOTHUBOPEYHS B PaccMaTpUBAEMBIX
SBIICHUSAX, (OPMYITHPOBATH BHIBOBI U 3aKIIOUYCHHS;

MPUMEHSTh CXEMHO-MOJETBHBIE CPEACTBA JUIS MPEJICTABICHUS CYIIECTBEHHBIX
CBSI3e M OTHOIICHWH B M3y4aeMbIX OHOJOTMYECKHX OOBEKTaX, a TaKxKe
MPOTUBOPEUYUI Pa3HOTO pOJa, BBIABICHHBIX B Pa3IUYHBIX HH(MOPMALMOHHBIX
MCTOYHHKAX;

pa3pabarbIBaTh IUIAH pemIeHHs MPOOJeMbl ¢ y4ETOM aHajan3a HWMEIOIIUXCS
MaTepUaIbHBIX U HEMaTePUAIbHBIX PECYPCOB;

BHOCUTH KOPPEKTUBHI B JI€ATEIHHOCTh, OIEHUBATh COOTBETCTBUE PE3yJIbTATOB
LEJISIM, OLIEHUBATh PUCKU TIOCIEICTBHMA ACITEIHHOCTH;

KOOPJMHUPOBATh U BBHINOJIHATH PaOdOTy B YCIOBUSAX PEAIbHOTO, BUPTYaJIbHOTO
Y KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

pa3BUBaTh KPEATUBHOE MBIILJICHUE MPU PEUICHUH KU3HEHHBIX TPOOIIEeM.

2) 0a30BbIe UCCIEA0BATEIbCKUE JeiiCTBHSA:

BJIAJIETh HABBIKAMH Y4e€OHO-HCCIIEIOBATEIHCKON U TMPOEKTHOW NEeSTEITHHOCTH,
HaBBIKAMH  pa3pemieHus  mpoOieM, CHOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY TOUCKY METOJOB pEIIeHHs] MPAKTUYECKUX 3ajad, MPUMEHEHUIO
Pa3IMYHBIX METOIOB MO3HAHUS;

WCITIOJIB30BATh PA3JIMYHBIC BUABI JACITEIHHOCTH 110 MOJYYSHHIO HOBOTO 3HAHMUS,
€ro MHTEpIpeTaINH, TPeoOpPa30BaHUIO U IPUMEHEHHUIO B YU€OHBIX CUTYAIUSIX, B TOM
YHCIIe IPU CO3AAHUH YU4E€OHBIX U COI[HAIBHBIX TPOEKTOB;

dbopMUpOBaTh HAYYHBIH THUIl MBIIUICHUS, BIaJ€Th HAYYHOW TEPMHUHOJIOTHUEH,
KITIOYEBBIMH MTOHATUSMHI U METOAAMU;

CTaBUTh H (OPMYJIHPOBATH COOCTBEHHBIE 33Ja4l B 00pa3oBaTEIbHON
NEeSITeIbHOCTH U )KU3HEHHBIX CUTYAIIHIX;

BBISIBJISITH TNPUYMHHO-CIEACTBEHHBIE CBSI3M U aKTyalH3UpoOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ PEIICHHs, HaXOJUTh apTyMEHTHI JUI J0Ka3aTelbCTBA CBOMX
YTBEpKIICHHH, 3a7aBaTh apaMeTPbl U KPUTEPUU PEIICHUS;

aHAJIM3UPOBATh MOJYYCHHBIE B XOJI€ PEUICHUS 3a7aul Pe3yabTaThl, KPUTHUYECKH
OLICHUBATh UX IOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIOBHUSX;

JaBaTh OLIEHKY HOBBIM CHTYallsIM, OLIEHUBATh PUOOPETEHHBIHN OIBIT;

OCYIIECTBIISITh LIEJICHANIPABICHHBIM TIOMCK TIEPeHOca CPEACTB M CIIOCOOOB
JeHCTBHS B MPOPECCUOHANBHYIO CPELY;

yMETh MEPEHOCUTHh 3HAHUS B IO3HABATEIbHYIO M MPAKTHUECKYIO O0JIacTH
KHU3HENEATECITLHOCTH;



yYMETbh UHTErPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBBIE WJIEH, IpejiaraTh OPUTHHAIIBHBIE MOIXOAbl W PEIIeHUS,
CTaBUTH MPOOJIEMBI U 337a49H, JIOIYCKAIOIINE ATbTCPHATHBHBIC PECIICHUSI.

3) padora ¢ undopmanmeii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX WH(pOpMalUU (TEKCTe yueOHOro
MocoOusi, HAay4YHO-TIOMYJSPHOW  JHUTEpaType, OHOIOTUYECKUX  CJIOBapsAX H
CIPaBOYHHMKAX, KOMIBIOTEPHBIX 0a3ax JaHHBIX, B IHTEepHETE), aHATU3HPOBATH
WH(OPMAIIHIO PA3IMIHBIX BUIOB U POPM IMPEICTABICHUS, KPUTHICCKH OIICHUBATH €€
JOCTOBEPHOCTH U HEITPOTUBOPEUNBOCTD;

(bopMynMpoBaTh 3aMpoChl M MPUMEHSATh PA3IUYHBIE METOABl MPHU TMOHUCKE U
otOope Ouonornueckoi HHPOpMAIMK, HEOOXOIUMOUN ISl BBIOIHEHUS YYEOHBIX
3ajad;

pUOOpeTaTh OIBIT HCIOJB30BaHUS HH(DOPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH, COBEPIICHCTBOBATh KYJIbTYPY aKTHBHOI'O HCIOJB30BAaHUS PA3IMYHBIX
MTOMICKOBBIX CHCTEM;

CaMOCTOSITCNILHO ~ BBIOMPATh  ONTUMAIBHYIO  (HOpMy  TPEICTaBICHHS
Ouonornueckor nHGopmanuu (Cxemsbl, rpaQuKu, TUarpamMmbl, TaOJIUIIbI, PUCYHKU U
Jpyroe);

WCIIOJIb30BAaTh HAy4YHBIM S3BIK B KA4ecTBE CpeacTBa mpu  pabore C
Owosyormdeckor  wHpOpMalMed: TPUMEHATh XUMUYECKHe, (HU3UYecKue W
MaTeMaTHYeCKHe 3HAKH W CHUMBOJBI, (Gopmynbl, abOpeBHATypy, HOMEHKIATYDY,
UCIOJIb30BaTh U MPeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISAHOCTH,

BIIQ/IETh HaBbIKAMU  paclio3HaBaHWs W 3alUThl  uHpOpMAaIuH,
MH(POPMALIMOHHOM 0€301MacHOCTH JTNYHOCTH.

OBiaieHne YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J1€HCTBUSIMU:

1) oOmienue:

OCYIIECTBIISATh KOMMYHHKAIIMHU BO BCeX cepax *KU3HU, aKTUBHO Y4acCTBOBATH B
IUaJIOTe WM JTUCKYCCHHM IO CYIIECTBY OOCYXJaaeMmMol TeMbl (YMEHHE 3a1aBaTh
BONIPOCHI, BBICKA3bIBATh CYXKJIEHUS OTHOCHUTEIBHO BBIMOJTHEHHUS MpejiaraeMoi
3a/layM, YYUTHIBaTh MHTEPEChl M COTJACOBAHHOCTH MMO3UIUN IPYTHMX YYaCTHHUKOB
JMaJIoTa WIH JTUCKYCCHH);

pacrmo3HaBaTh HEBEpOAJbHBIC CpEACTBA OOIICHHS, IOHUMAaTh 3HAYCHUC
COLIMAJILHBIX 3HAKOB, MPEIOCHUIOK BO3HUKHOBEHUSI KOH(DIMKTHBIX CHTYaIUil, yMETh
CMSTYaTh KOH(IIUKTHI U BECTH [IEPETOBOPHI;

BIIQJIETh PA3IMYHBIMU CHOCOOAMHM OOIIEHUS M B3aUMOJICHCTBUS, MMOHUMATh
HaMEPEHHUS IPYTHX JTFOACH, IPOSBIISATh YBAKUTEIHHOE OTHOIICHHE K COOCCETHUKY U B
KOPPEKTHOH popme popMyIupOBaTh CBOU BO3PAKECHMUS;

pa3BEPHYTO M JIOTUYHO U3JAraTh CBOK TOYKY 3PEHHsI C HCIOJIb30BaHHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAasl 1eATEJIbHOCTD:

MOHMMATh W WCIOJh30BaTh MPEHMYIIECTBA KOMAHJHOW M WHIMBHIYyaJIbHON
paboTHl MpU penIeHUU OHUOJIOTHYECKON MpoOJIeMbl, 000CHOBBIBATh HEOOXOIUMOCTH
MIPUMEHEHUS IPYMIIOBBIX (OPM B3aUMOICHCTBUS IIPH PEIICHNUN Y4eOHOM 3a1auu;



BBIOMpATh TEMATHKy M METOJbl COBMECTHBIX JEHCTBHIl C y4€ToM OO0ImMX
MHTEPECOB U BO3MOKHOCTEH KaK/10I0 WiIeHa KOJJICKTHUBA;

IPUHUMATh  LIEIM  COBMECTHOM  JESATENbHOCTH, OpraHU30BbIBaTb U
KOOPAMHUPOBATh JEHUCTBUS IO €€ JOCTH)KEHUIO: COCTAaBJIATh IUIAH JICWCTBUU,
pacnpenenartb poid ¢ Y4ETOM MHEHUNW YYaCTHHUKOB, OOCYXJaTh pPe3ylbTaThbl
COBMECTHOI paboThl;

OLIEHUBATh Ka4e€CTBO CBOETO BKJIAJa M KAKIOTO yJaCTHUKA KOMaH/bI B OOIINI
pe3yabTaT 1o pa3pabOTaHHBIM KPUTEPUSIM;

IpeasiaraTb HOBBIE IPOEKTHI, OLEHMBATh MAEH C TMO3UIUU HOBHU3HBI,
OpUTMHAIBHOCTH, MPAKTHYECKOW 3HAUMMOCTH;

OCYHIECTBJISITh  MO3UTHUBHOE CTPATETMYECKOE TIOBEJCHHE B  Pa3JIMYHBIX
CUTYaIHSX, IPOSIBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

OgiajeHne YHUMBEPCAJIbHBIMH PerysiTHBHBIMU /1efiCTBUAMM:

1) camoopranu3anus:

MCTIOJIb30BATh OMOIOTUYECKUE 3HAHUS ISl BBISIBICHUS IPOOJIEM M MX PELICHUS
B KU3HEHHBIX M YICOHBIX CUTYAIUSX;

BBIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUU II€NIeBbIE W CMBICIOBBIC
YCTAHOBKHM B CBOMX JEUCTBHUSX U IOCTYNKAaX [0 OTHOLIEHUIO K JKUBOW HPHUPOIE,
CBOEMY 3/I0POBBIO U 37J0POBbIO OKPYKAIOILINX;

CaMOCTOSITEJIbHO OCYUIECTBIIATh [1O3HABATEJIbHYIO JESTEIbHOCTb, BBISBIISTDH
poOJIeMbI, CTaBUTh W (DOPMYITHPOBATH COOCTBEHHBIC 3a1adul B 00pa3oBaTeIbHOM
NESATEIbHOCTH U )KU3HEHHBIX CUTYALUX;

CaMOCTOSITENIbHO COCTABIIATh IUIAH PEUICHHs MPOOIEMbI C Y4ETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M MIPEIITOYTCHUH;

JaBaTh OIIEHKY HOBBIM CHUTYalUsIM;

paciupsaTh paMKH yueOHOTO MpeMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUN;

JieNaTh OCO3HAHHBINA BBIOOp, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelieHue;

OLICHUBATh MIPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTH (HOPMUPOBAHUIO U MPOSIBICHUIO HTUPOKOH 3PYIUIIUU B PA3HBIX
o0JacTaX 3HAHM, MOCTOSHHO MOBBIIIATH CBOW OOpPa30BAaTEIbHBIA U KYJIbTYpPHBIH
YPOBEHb.

2) CAaMOKOHTPOJIb:

JaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIaJICTh HABBIKAMU MO3HABATEIBHON pe(IeKCHH KaK OCO3HAHMSI COBEPIIAEMbIX
JNEUCTBUN U MBICIUTENBHBIX IIPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHMH, UCIIOJIb30BaTh
npuémbl pedriekcuu A OLIEHKH CUTYaIllH, BHIOOpAa BEPHOTO PEIICHHUS,

YMETh OLEHUBATh PUCKHM U CBOEBPEMEHHO NPUHUMATh pELIEHUS MO0 UX
CHID)KEHUIO;

MPUHUMATh MOTHUBBI M aPrYMEHTHI [JPYrUX TpH aHaIU3€ pE3yJIbTaToOB
NEeSATEIbHOCTH;

3) npuHsiTHe ce0s U APYrHUX:

MIPUHUMATH Ce0s1, TOHUMAsi CBOM HEAOCTATKH U IOCTOMHCTBA;



IIPUHUMATh MOTHUBBI M apryMEHTBl [JPYrUX IIPU aHAJIU3€ pPE3yJIbTaTOB
JEeATEIbHOCTH;

IPU3HABaTh CBOE IIPABO U MPABO APYTrUX Ha OMIMOKY;

pa3BUBaATh CIIOCOOHOCTH TOHUMATh MUP C TIO3UIIUH JPYroro YelloBeKa.

INPEAMETHBIE PE3YJIBTATbBI

[IpenmerHbie pe3ynbrarthl ocBoeHus mnporpaMmmbl COO mno Ouonoruu Ha
0a30BOM ypOBHE BKIIOYAIOT crienududeckue s yueOHoro mpeamera «buomorus»
Hay4HbI€ 3HAHMSI, YMEHUS U CIIOCOOBI JAEHUCTBHI 1O OCBOCHMIO, MHTEPIIPETALUN U
IpeoOpa3oBaHUIO 3HAHWM, BUABI JIEATEIBHOCTH I10 IOJYYEHUIO HOBOIO 3HAHUS U
IPUMEHEHHUIO 3HAaHUM B pa3jiMyHBIX Y4YEOHBIX CHUTyallUsiX, a TaKKe B peaJbHBIX
KU3HCHHBIX CHTYallUsX, CBSA3aHHBIX C Owomormeil. B mporpamme mnpenmeTHble
pe3yIbTaThl MPEACTABIICHBI 110 TOJIaM 00Y4EHHUSI.

IIpenmeTHble pe3ynbTaThl OCBOeHMs ydeOHoro mnpeamera «buonorus» e 10
KJlacce JNOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHUKA O MECTE M POJIM OHMOJIOTHH B CHCTEME HAYyYHOTO
3HaHUS €CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHON €CTECTBEHHO-HAYYHOU
KapTUHbl MHpa M HaAy4HOTO MHPOBO33PEHUS, O BKJIAJE POCCHUMCKHX M 3apyOeiHBIX
yu€HBIX-O0MOJIOTOB B pa3BUTHE OMOJIOTHH, (YHKIMOHAIHHON T'PAMOTHOCTH YEJIOBEKA
IUISL PEIICHNs )KU3HEHHBIX 3a/1a4;

YMEHHE pAacCKpBIBaTh COJAEP)KaHUE OWOJOTHUECKUX TEPMHUHOB W TOHSTHIA:
KH3Hb, KJIETKA, OpraHu3M, MeTaboau3M (0OMEH BElIEeCTB U IPEBpallCHUE SHEPIUH),
romeoctad  (caMmoperyisiuus), ypOBHEBas  OpraHM3allis  JKUBBIX  CHCTEM,
CaMOBOCIIPOM3BEJICHUE (PETPOIYKIHS), HACIEACTBEHHOCTh, M3MEHYHBOCTh, POCT H
pa3BUTHE;

yMEHUEe Hu3JaraTh OHOJOrMYecKHue TeopuH (KJIEeTOYHas, XpOMOCOMHas,
MYTalMOHHas, LIEHTpaJIbHAas J0rMa MOJIEKYJIsipHOIl 6uosorum), 3akonsl (I'. Menzaens,
T. Moprana, H. WM. BaBunoBa) u y4eHus (0 IEHTpax MHOTrooOpa3ust W
IIPOUCXOKACHUS KyJIbTypHbIX pacteHuit H. . BaBuiosa), onpenensTs rpaHuLbl UX
IPUMEHUMOCTH K XKHBBIM CUCTEMAaM;

yYMEHHUE BaJleTh METOJaMU HAyYHOro IO3HAaHUS B OMOJIOTMU: HAOIIOACHUE U
ONMCaHHWE >XUBBIX CHCTEM, IPOLIECCOB M SBICHMIA, OpPraHU3alUs W NPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIIBI)KEHUE THUIOTE3bI, BBISIBICHUE 3aBUCHMOCTH
MEXIY MCCIEIyeMbIMU BEJIMYMHAMM, OOBSCHEHHE IIOJYyYCHHBIX pE3yJbTaToB,
UCIOJIb30BAHHBIX HAYYHBIX NOHATHUH, TEOPUN U 3aKOHOB, YMEHHE JIe/1aTh BBIBOJbI Ha
OCHOBAHHWU TOJTYYEHHBIX PE3yIbTATOB;

YMEHHE BBLICSTH CYIIECTBEHHBIC MPHU3HAKH BUPYCOB, KIETOK MPOKAPUOT H
9YKAapHOT, OJHOKJIETOYHbIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOEHHOCTH
IIPOLIECCOB: OOMEHa BEIIECTB M IPEBpAlllCHHs] HEPrUu B KIETKe, (OTOCHHTE3A,
IUIACTUYECKOTO W JHEpPreTMyeckoro oOMeHa, XEMOCHMHTE3a, MHUTO03a, Meio3a,
OIJIOZIOTBOPEHHS,  PAa3MHOKEHHUS,  HHIUBUAYAIBHOTO  Pa3sBUTHA  OpraHM3Ma
(oHTOTCHE3);



yYMEHHUE MPUMEHATh IOJYyYCHHbIC 3HAHUS Ul OOBSICHEHUS OUOJOIMYECKHX
IIPOLIECCOB U SIBICHUM, ISl NPUHATHS NPAKTUUECKUX PEIIEHUH B IOBCEAHEBHOM
KM3HH C IIeIbl0 oOecreueHHus O€30MacHOCTH CBOETO 3/0pOBbS U 3/I0POBbS
OKpYKAIOMIMX JIIOJIEH, COONIOEHUsT HOPM TPaMOTHOTO TOBEACHHUS B OKPY)KAIOILICH
IPUPOJHOM cpefe, IOHMMaHHEe HEOOXOAMMOCTH HCHOJIb30BAHUSA JOCTHIKEHUM
COBPEMEHHOM Ouosiorun U OMOTEXHOIOr U s paLMOHAIBHOTO
MIPUPOJIOTIOIB30BAHHUS;

YMEHHE pemaTh »dJeMEHTapHble TEHETHYeCKHe 3aJadd Ha MOHO- W
IUTHOPUIHOE CKpELUMBaHMUE, CILEMJICHHOE HacleOBaHUE, COCTaBISATh CXEMBI
MOHOTHOPUAHOTO CKpPEUIMBAHUS Ul TPEICKa3aHusl HaClIeOBaHUS IPU3HAKOB Y
OpPraHU3MOB;

YMEHHE BBIOTHATH Ja0OpaTOpHBIE M MPAKTUYECKHE pPabOTHI, COOJIIOIATH
MpaBujIa Mpu padoTe ¢ yueOHBIM U JT1a00PaTOPHBIM 000pYI0OBAHUEM;

YMEHUE KPUTHMYECKH OLIEHUBaTb U HUHTEPHPETHPOBATH  HMHPOPMALHUIO
OMOJIOTUYECKOTO COACPIKaHMUs, BKIIOUAIOUTYIO TICEBIOHAYYHbIC 3HAHUS U3 PA3IMYHBIX
HCTOYHUKOB (CpeiacTBa MaccoBOM HMH(OpMAaLMK, HAyYHO-NOMYJISIPHbIE MaTepuabl),
TUYECKHE AacCleKThl COBPEMEHHBIX HCCIEIOBaHMM B OWOJIOTMM, MEIUIIMHE,
OMOTEXHOJIOTUH;

YMEHHE C03/1aBaTh COOCTBEHHBIC MUCbMEHHBIE M YCTHBIE CO00IIeHns, 0000mmas
OMOJIOTHYECKYI0 HH(POPMALIHNIO U3 HECKOIBKUX UCTOYHHKOB, IPAMOTHO HCIIOJIE30BATh
MOHATUIHBIN armapat OUOJIOTHH.

IIpenmeTHble pe3ynbTaThl OcBOeHMs ydeOHoro mpeamera «buonorus» e 11
KJlacce JOJKHBI OTPaXaTh:

c(OPMHPOBAHHOCTh 3HAHUKA O MECTE M POJIM OHMOJIOTHH B CHCTEME HAYyYHOTO
3HAaHUSI €CTECTBEHHBIX HayK, B (DOPMUPOBAHHH COBPEMEHHOW €CTECTBEHHO-HAYYHOU
KapTHHbl MHpa M HaAy4HOTO MUPOBO33PEHHUS, O BKJIAJE POCCHMCKHX M 3apyOerHBIX
y4EHBIX-OMOJIOTOB B pa3BUTHE OMOJOTMM, (PYHKIIMOHAIBHOM IPaMOTHOCTH YellOBEKa
IUISL PELICHNs )KU3HEHHBIX 3a/1a4;

YMEHHUE pacKpbIBaTh COAEp)KaHUE OMOJIOTMYECKUX TEPMUHOB M MOHSATHUNA: BUI,
HOMyJALUS, TEeHO(OHHA, HBOJIOLMSA, JBUXKYIIHE CUIbl ((QaKTOpHI) 3SBOJIIOLHKH,
IPUCIIOCOOTIEHHOCTh OPraHU3MOB, BHJ000pa30BaHUE, 3KOJOTMYECKHE (HaKTOPBHI,
HKOCHUCTEMA, TIPOTYLIEHTHI, KOHCYMEHTHI, PEyLIEHTHI, LIEMU MMUTaHHs, SKOJIOTHIecKast
nupammia, OnoreoreHos, onocdepa;

yMEeHUue u3naratb OMoJ0ruyeckre Teopuu (3BotonnonHas Teopus Y. JlapBuna,
CHUHTETHYECKasi TEOpHs 3BOJIOLMUH), 3aKOHbl M 3aKOHOMEPHOCTHU (3apOJbIILIEBOTO
cxoncrea K. M. bapa, yepenoBanus IiaBHbIX HallpaBiIeHUH U ImyTed sBomonnn A. H.
CeseproBa, yuenusi o Ouocthepe B. M. BepHamckoro), ompenensitb rpaHUIBI UX
IPUMEHUMOCTH K XKHBBIM CUCTEMAaM;

yYMEHHUE Ba/leTh METOJAaMU HAyYHOro IO3HAaHUS B OMOJIOTMU: HAOIIOACHUE U
ONMCAaHHWE >XUBBIX CHCTEM, IPOLIECCOB M SBICHHI, OpPraHU3alUs U TPOBEICHUE
OMOJIOTUYECKOTO IKCIIEPUMEHTA, BBIBI)KEHUE THUIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH
MEXIY MCCIEIyeMbIMU BEJIMYMHAMM, OOBSCHEHHE IOJYYCHHBIX pe3yJbTaToB,
MCIOJIb30BAHHBIX HAYYHBIX NOHATHUI, TEOPUN U 3aKOHOB, YMEHHE JIe1aTh BBIBOJIbI Ha
OCHOBAHHUU TOJYYEHHBIX PE3yIbTATOB;



YMEHHUE BBIICNIATh CYIIECTBCHHBIC TPU3HAKK CTPOCHUS OHOJOTHYECKUX
OOBEKTOB:  BHJIOB, IOIYJSAIUH, MNPOAYICHTOB, KOHCYMEHTOB, PEIYyIICHTOB,
OMOTEOIIEHO30B W DKOCHUCTEM, OCOOCHHOCTH TIPOIIECCOB:  HACIEICTBEHHOM
M3MEHYMBOCTH, €CTECTBEHHOTO O0TOOpa, BHI000pa3oBaHUs, INPHUCIIOCOOICHHOCTH
OpPraHU3MOB, JICHCTBHSI IKOJOTHUYECKUX (AaKTOPOB HAa OPraHU3MBbI, IEPEHOCA BEUICCTB
Y TIOTOKA SHEPTHH B SKOCUCTEMaX, aHTPOIIOTEHHBIX M3MEHEHHUI B 3KOCUCTEMaX CBOCH
MECTHOCTH, KPyrOBOPOTA BEIIECTB U OMOTEOXUMHUECKUX ITUKIOB B Ouocdepe;

YMEHHE TPUMEHATH IOJyYEHHBbIC 3HAHUSA IS OOBSCHEHHS OWOIOTHYECKUX
MPOIECCOB M SIBJICHWH, NIl TIPUHATHS TMPAKTHUECKUX PEIICHUH B TIOBCEIHECBHOM
KH3HH C TIIeNIbI0  oOecreueHus Oe30MacHOCTH CBOErO 3JIOPOBbS U 3JI0POBbSI
OKPYKAIONIMX JIOJIEH, COONI0JICHUs HOPM TPaMOTHOTO TOBEACHHUS B OKPYXKAIOLICH
MPUPOJHON Ccpefe, MOHWMaHWE HEOOXOAMMOCTH HWCHOJIB30BAHUS JOCTHKEHHUH
COBPEMEHHOW OMOJIOTHY ISl pAlIMOHAIILHOTO TPUPOIOTIOIH30BAHNUS;

YMEHHUE pelIaTh 3JIEMCHTapHbIC OMOJOTMYECKHE 3aJlaud, COCTABISATH CXEMbI
MepeHoca BEIIECTB U DHEPTUU B HKOCUCTEMax (IeMH MUTaHU);

YMEHHE BBIOTHATH Ja0OpaTOpHBIE M MPAKTUYECKHE pPabOTHI, COOJIIOIATH
npaBmiia mpu paboTe ¢ yueOHBIM U JIa0opaTOPHBIM 000PYAOBaHUEM;

YMEHUE KPHUTUYECKH OILCHUBATh W HWHTEPIPETHPOBATH WHPOPMALHUIO
OMOJIOTUYECKOTO COACPIKaHMUs, BKIIOUAIOUTYIO TICEBJIOHAYYHbIC 3HAHUS U3 PA3IMYHBIX
MCTOYHHUKOB (CpeicTBAa MaccoBOW HMH(pOpMAIHMH, HAYIHO-TIOMYISPHBIE MaTEepHAaIbl),
paccMaTpuBaTh  TJ00ANBHBIE  JKOJIOTUYECKHE  MPOOJIEMBI  COBPEMEHHOCTH,
(bopMHPOBATH IO OTHOIICHHIO K HUM COOCTBEHHYIO TIO3HIIUIO;

YMEHHUE CO3JIaBaTh COOCTBEHHBIC MMCHMEHHBIC M YCTHBIE COOOIICHUs, 00001Iast
OMOJIOTHYECKYI0 HH(POPMALIHNIO U3 HECKOIBKUX UCTOYHHKOB, TPAMOTHO HCIIOJIb30BAThH
MOHATUIHBIN armapat OUOJIOTHH.



TEMATHYECKOE INTAHUPOBAHUE

10 KJIACC
KosmuecTBo yacoB DJIeKTPOHHbBIE
Ne HaumeHoBaHMe pa3/iesioB U TeM Kourtpoan (uudposbie)
n/n NMporpamMmbl Bcero HbIE Hpakruec o0pa3oBaTejibHbIE
paGoTh! KHe padoThl pecypesI
bubnmorexa [JOK
! bronorms kax ayka 2 05 https://m.edscl){).ru/7f41c292
2 JKuBble cuCTEMBI U X OpraHu3aIus 1 bubnmorexa LIOK
https://m.edsoo.ru/7f41¢292
3 XHUMHUYECKUH COCTAB U CTPOCHUE KIIETKH 8 1 Bubmmorexa IOK
https://m.edsoo.ru/7{41¢c292
bubnmorexa [JOK
4 KuznenesaTenbHOCTh KIETKU 6 hitps://m.c dscI)_E).ru 76416292
5 Pa3smHoOXeHue u nHIMBUAYaIbHOE 5 1 Bbubmmoteka LJOK
pa3BUTHE OPraHU3MOB https://m.edsoo.ru/7f41¢c292
6 HacnencTtBeHHOCTS M U3MEHUYMBOCTD 2 15 bu6mmoreka LIOK
OpraHU3MOB https://m.edsoo.ru/7f41¢c292
7 Cenekiust opranu3mMoB. OCHOBBI 3 bubmmorexa [JOK
OMOTEXHOJIOTUU https://m.edsoo.ru/7{41¢c292
bubmmorexa [JOK
8 Pesepsiioe Bpes ! https://m.edscl){).ru/7f41c292
OBLIEE KOJIMYECTBO YACOB I10 34 0 4

[TPOIT'PAMME
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11 KUIIACC

KosmyecTBo yacoB DJIEeKTPOHHbBIE
ble padoThI ue padboTbl pecypesI
1 DBOJIIOIIMOHHAS OUOJIOTUS 9 1 Eigilj/(;;ée?si?rﬁ 7641 ecT4
5 Bo3HUKHOBEHME U pa3BUTHE )KU3HU 9 0.5 bu6mmoteka [IOK
Ha 3emiie https://m.edsoo.ru/7t41cc74
3 Opranu3Msel ¥ OKpy:Karolas cpeaa 5 1 bubmiorexa LIOK
https://m.edsoo.ru/7f41cc74
4 Co00111eCTBA U DKOJIOTUUECKUAE 9 bu6mmoreka [IOK
CUCTEMBI https://m.edsoo.ru/7f41cc74
bubmmoreka [JOK
> Pesepstioe Bpens 2 https://m.edscl)_i.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 14 0 )5
I[TPOT'PAMME
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INOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
KoJsnyecTBo 4acos
Jara DJIeKTpOHHbBbIE U (POBLIE
Ne KonTpo IIpakTny
Tema ypoka u3yde | odpa3oBaTebHbIE
n/n Bcero JbHBIE ecKkme
HHA pecypcsbl
padoTsbl padoThbI
bubnnoreka [JOK
1 buosnorus B cucreme Hayk 1 https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
MeTo/1bI T03HAHUS )KUBOU MTPUPOJIBI.
IT 6ora Ne 1
2 «gcﬁiizﬁzii ZzinHHx METO/IOB 1 0.5 buomiorexa LIOK
P A ' https://m.edsoo.ru/863e6122
MIPH U3YYCHUH OMOJIOTUICCKUX
00BEKTOBY
3 buonoruueckue cuctemsl, IPOLECCH U | Bbu6mmoteka [IOK
WX U3yUYCHUE https://m.edsoo.ru/863e6564
4 XUMHAYECKHUH cOCTaB KIETKU. Boaa u 1 bu6mmoreka [IOK
MUHEpaIbHBIC COTH https://m.edsoo.ru/863e674¢
bubnnoreka [JOK
5 b .C 0 1
CIHIEH, TAOCTAR H CTPOCHIE DO https://m.edsoo.ru/863e6b72
DepMeHTHI — OHOJIIOTUYECKHE
karanu3aTopsl. JlabopaTopHas pabora
bub OK
6 Ne 1 «M3yuenue kaTauTudeckou 1 0.5 momxotexa I

AKTUBHOCTH (pepMEHTOB (Ha IpUMEpE
aMUJIa3bl WK KaTaaasbl)»

https://m.edso00.ru/863e6b72



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

bubnnoreka [JOK

7 vy I
HICBOABL. ST https:/m.eds00.1ru/863e6870
bubnuorexa [JOK
8 H .ATD
YITICHHOBRIC KHCTOTRT https://m.edsoo.ru/863e6d5¢c
9 Hcropus u METOABI U3yUYEHUS KIIETKH. bu6mmoreka [IOK
Kierounas reopus https://m.edsoo.ru/863e6e88
10 KieTka kak nenocTHas >KUBasi CHCTEMA
CrpoeHnue 3yKapuOoTHYECKON KIIETKH.
JlabopaTtopnast pabota Ne 2
«M3ydyeHue cTpoeHus KJIETOK bu6mmotreka [IOK
11 pacTeHMi, ’KUBOTHBIX, TPUOOB U 0.5 https://m.edsoo.ru/863e6{f0
OaxTepuii Mol MUKPOCKOIIOM Ha https://m.edsoo.ru/863e716¢
TOTOBBIX MUKpOIIpeTapaTax u ux
OIMCAHHUEY
bubnuoreka [JOK
12 06 S
MCH BEIIECTE HITH METAb0THIM https://m.edsoo0.ru/863e766¢
bubnnorexa [JOK
13 (o) . X
OTOCHHTES. ACMOCHHTES https://m.edsoo.ru/863e7c¢98
14 DHepreTuYecKnii 0OMeH bubmorexa HOK
p https://m.edsoo.ru/863e7aae
JKu3HeHHBIN IMKI KIeTKU. [lenenue
.M . JIab §]
15| Ned cHabmoncnme oz o xteTREx 05 BuGanotexa LIOK
- A ' https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha TOTOBBIX
MUKpOTIpenapaTax»
16 BbuocunTes Oenka. Peakius bubnnorexa [JOK



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

MaTpUIHOI'O CUHTE3a

https://m.edso0.ru/863e796¢

17 Tpancusnus — OunocuHTE3 OENKa bubmmorexa [OK
https://m.edsoo.ru/863e796¢
13 Hexnerounsie ¢hopmbl )KU3HH — bu6mmoreka [IOK
BUPYCHI https://m.edsoo.ru/863e7540
bubnnoreka [JOK
19 @DopMbl pa3MHOKEHUSI OPIraHU3MOB https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831¢
. bu6mmoreka [IOK
20 Meitos https://m.edsoo.ru/863e7f4a
OO6pa3oBaHue U Pa3BUTHE MMOJOBBIX
Ki1eToK. OII010TBOPEHHE.
21 Ha6opaTopHa§ pa6ol?ra Ne 4 0.5 bubmiorexa LOK
https://m.edsoo.ru/863e81b6
«M3yueHune CTpOCHHUS MOJIOBBIX KIETOK
Ha TOTOBBIX MUKPOTIpENapaTax»
2 NunuBuayansHOE pa3BUTHE bu6mmoreka [IOK
OpraHU3MOB https://m.edsoo.ru/863e8436
” ['enetnka — Hayka o bubnuoreka [IOK
HACJIEACTBEHHOCTU Y U3MEHYMBOCTHA https://m.eds00.ru/863e8612
3aKOHOMEPHOCTH HACJICIOBAHUS
24 npmHaKoE. MOHorH6pHI;LHoe Bubmmorexa LIOK
https://m.edsoo.ru/863e8878
CKpEIINBAHHE
UTHOPUIHOC CKPEIMBaHUE. 3aKOH
25 i[GSaBHF::Hi[AOFO HaiJII:I[OBaHI/IH buomiorexa LHOK
https://m.edsoo.ru/863e89a4
IPU3HAKOB
26 CrenneHHOe HacJIeJOBaHHE 0.5 bu6mmoreka [IOK



https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4

npu3HakoB. JlaboparopHas padota Ne
5 «3y4yenue pe3ynpTaToB
MOHOTHOPUAHOTO U TUTHOPUAHOTO
CKPELIMBAHUA y JPO30(HIIBI HA
TOTOBBIX MUKpOIpenapaTax»»

https://m.edso0.ru/863e8c60

T'eneruka nona. Hacnenosanue

bubnnoreka [JOK

27 IIPU3HAKOB, CLIETIJICHHBIX C [10JIOM https://m.edsoo.ru/863e8c60
N3menunBocTh. HenacnencrsenHas
U3MEHYHMBOCTh. JJabopaTopHas pabora
Ne 6. 3yuenue moaupukanoHHON bu6mmoreka [IOK
28 0.5
M3MEHYUBOCTH, IOCTPOEHUE https://m.edsoo.ru/863e8efe
BapHAIIMOHHOTO Psiia U BapHAIIMOHHOM
KPHUBOW»
HacnencrBeHnnas "3MEHYMBOCTb.
29 JlabopaTtopHnast pabora Ne 7. «Ananu3 0.5 bubnmoreka [JOK
MYTaIi y IpOo30(HIBI HA TOTOBBIX https://m.edsoo.ru/863e8efe
MUKpOTIpenapaTax»
bubnuoreka [JOK
30 Fenetinia wenosexa https:/m.edsoo.ru/863¢8d78
PesepBHblit ypok. O6o01IeHNE 110 TEME
31 «HacnencTtBeHHOCTh M U3MEHYUBOCTD
OpraHU3MOBY
32 Ceneknus Kak HayKa U IpoLece bubmmorexa [OK
https://m.edsoo.ru/863¢9214
1 MeToibl U JOCTHKEHUS CEIICKIIHH bubnnorexa [JOK

pacTeHUH U KUBOTHBIX

https://m.edso00.ru/863e9214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
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34 buotexHosiorust Kak oTpacib

IIPOU3BOJICTBA

bubnuoreka [JOK
https://m.edso00.ru/863e€9336

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34



https://m.edsoo.ru/863e9336

11 KUIIACC

KoauuyecTBo 4acoB

Hara DJIeKTpOoHHbIE U (POBLIE
Ne Kontpo IpakTny
Tema ypoka u3yde | odpa3oBaTebHbIE
n/n Bcero JbHBIE ecKue
HUS pecypcesbl
padoThI padoThbI
1 DBOJIIOLMS U METObI €€ N3YUEHUsI 1 bubmiorexa LIOK
t A e https://m.edsoo.ru/863ea20e
) Hcropust pa3BUTHS IIPEACTABICHHUH 00 1 bubnmnoreka [JOK
3BOJIIOIUU https://m.eds00.ru/863e9570
bubnnoreka [JOK
3 M 1
HIKPOIBOIIOHI https://m.edsoo.ru/863e9cle
[Tomymsmus Kak dIeMeHTapHast
o | s o 1 s
TOpHAs Ta Ne .
paTopHai p https://m.edso0.ru/863e99c6
«CpaBHEHHE BUJIOB 110
MOP(}OIOTHUECKOMY KPUTEPUIO»
5 JIBroKy1iue cuisl (3J1eMEHTapHbIe | bu6mmoteka [IOK
(akTOpbI) IBOJIIOLIUU https://m.edsoo.ru/863e9da4
6 EcrecTBenHbIit 0TOODP 1 ero GopMbl 1 bubmiorexa LIOK
P P https://m.edsoo.ru/863e9ed0
PesynbTaTsl 3BOMIOLINN:
MPUCTIOCOOIEHHOCTh OPTaHU3MOB U BuGmorexa LOK
7 BHU1000paszoBanue. JlabopaTopHas 1 0.5

pabota Ne 2 «Onucanue
pUCIOCOOICHHOCTH OpraHu3Ma u eé

https://m.edso0o.ru/863e9fde



https://m.edsoo.ru/863ea20e
https://m.edsoo.ru/863e9570
https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863e99c6
https://m.edsoo.ru/863e9da4
https://m.edsoo.ru/863e9ed0

OTHOCHUTCIIBHOT'O XapaKTepa»

ajalTalinyuy 4€JI0BCKa

8 Hampasnienus u myTu MaKpO3BOIIOIUH bubmiorexa LIOK
https://m.edsoo.ru/863e9cle
9 Heob6patumocts 3BOMIONINN
10 I/I"cropm[ KHU3HU Ha 3eMJIC U METOJIbI
e€ u3ydyeHus
1 ['unoTte3bl MPOUCXOXKACHUS )KU3HU Ha bu6mmoreka [IOK
3emie https://m.edsoo.ru/863ea5a6
12 PazButue xxu3Hu Ha 3emie 1o 3pam u bubnmnorexka [JOK
epuoIam https://m.edsoo.ru/863eabbe
OCHOBHBIE 3TaITBI BOTIOIIUU
15| Tpacrmscera pasora Ns | difsyuermne 05 bitGnoresa LIOK
g https://m.edsoo.ru/863ea8bc
HCKOITAaeMbIX OCTaTKOB PaCTCHHUH U
JKUBOTHBIX B KOJIJICKITHSIX)
14 CoBpeMeHHasi cucTeMa OPraHu4ecKOro bubnmoreka [JOK
MHUpa https://m.edsoo.ru/863ea48e
15 DBOJIIOIHS YelI0OBeKa (AaHTPOTIOTEHE?) buomiorexa LHOK
https://m.edsoo.ru/863eac2c
16 JIBuokyniue cuibl (hakTopsbl) bubnmnorexka [JOK
aHTPOIIOTeHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaJINH SBOJIIOLHH
YeJIoBeKa
13 Yenoseueckue packl ¥ IPUPOJHBIE Bbu6mmoteka [IOK

https://m.edsoo.ru/863eaea2



https://m.edsoo.ru/863e9c1e
https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
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PesepBHeIit ypok. O000IICHHE 11O TEME

19 «BO3HMKHOBEHUE U PA3BUTHE KU3HU
Ha 3emiie»
20 DKOJIOTUS KaK HayKa
Cpenpl 00uTaHUs U DKOJIOTHICCKHE bu6mmorexa [IOK
21
(bakTopsI https://m.edsoo.ru/863eafec
AOuoTtudeckue HakTopsl.
JlabopaTopHnas pa6ota Ne 3.
«Mopq)oimmqecmxle 0COOEHHOCTH BuGmorexa LOK
22 pacTeHUH U3 pa3HBIX MECT OOUTAHUSD. 0.5
https://m.edsoo.ru/863ebl10e
JlaGopaTopHnas padora Ne 4. «Bnusaue
CBETa Ha POCT U Pa3BUTHE YEPEHKOB
KoJIeyca»
23 buotnueckue GakTopsl buomiorexa LIOK
https://m.edsoo.ru/863eb348
DKOJOTUYECKHE XapaKTEPUCTUKU
24 nomysiiun. [TpakTudeckast pabota No 0.5
2 «I[Toacy€t MIOTHOCTH MOMYJIALMI
pa3HbIX BUJOB PACTCHUID»
25 Coo0rmiecTBa OpraHu3MOB — bubnmoreka [JOK
OuoLeHo3 https://m.edsoo.ru/863eb46a
%6 DKOJIOTHYECKUE CUCTEMBI bubnmmoreka [JOK
(9KOCHUCTEMBI) https://m.edsoo.ru/863eb46a
OcHoBHbIE TIOKa3aTeNn BKOCI/ICTef\'/ILI. BuGmiorexa LOK
27 Oxonorudeckue nupamuabl. CBoiicTBa

skocucteM. Cykueccus

https://m.edsoo.ru/863eb5fa



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

28 [Ipupoanslie 3xocucTEMBI 1

29 AHTPONOreHHbIE SKOCUCTEMBbI 1

30 Buocdepa — rinobanbHas sxocucTeMa 1 bu6mmoteka [IOK
3emun https://m.edsoo.ru/863ebbSe

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubmmoreka [JOK
ounochepsl https://m.edsoo.ru/863ebd 16

32 YenoseuecTBo B OMochepe 3eMiaun 1

1 CocyiecTBoBaHHE TPUPOIBI U 1 bu6mmoreka [IOK
YeJIoBeYeCTBa https://m.edsoo.ru/863ebale
PesepBHEIil ypok. O000IICHHE TEMBI

34 «Co00111eCTBa U IKOJIOTUYECKUE 1
CUCTEMBD»

OBILIEE KOJIMYECTBO YACOB I10 34 )5

[TPOIT'PAMME



https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e




MPOBEPSIEMbBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJILHOM ITPOT'PAMMBbBI

10 KJIACC

Kon
nposepsi
eMOoro
pe3yiabT
ara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMBbl CpelHero o01ero od0pasoBanusi

CdopmupoBaHHOCTH 3HAHHUI O MECTE U POJIK OUOJIOTUU B CHCTEME
HAyYHOTO 3HAHUS €CTECTBEHHBIX HayK, B (OPMHPOBAHUHU
COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTUHBI MUpPAa U HAYYHOTO
MHUPOBO33PEHHUS; O BKIIAJE POCCHICKUX M 3apyOEKHBIX YUEHBIX-
OHMOJIOrOB B pa3BUTUE OHOJOTHH; (GYHKIIMOHATBLHOW IPaMOTHOCTH

YCJIOBCKA Ui PCIICHMA JKU3HCHHBIX 3a1a4

YMeHHe pacKphIBaTh COJCP)KAHHE OHOJIOIMYECKMX TEPMHUHOB MU
MOHSITHIA: )KU3Hb, KJIETKa, OPraHu3M; MeTa00I13M (0OOMEH BEIIEeCTB
U TpeBpallleHHe JHEPruu), TIOoMeocTas  (CaMoperyJssius),
yYpPOBHEBasi OpPTraHMU3aIUs JKUBBIX CHCTEM, CaMOBOCIPOM3BEICHUE
(perpoayKIysi), HACJIEACTBCHHOCTh, WM3MEHYHUBOCTb, POCT H

pa3BuTue

YMenue  wuznarate  Ouoyiornyeckue  Teopuu  (KIETOYHas,
XpOMOCOMHasi, MyTallMoHHas ), 3akoHsl (I'. Menaens, T. Moprana,
H.M. BapmmoBa) u yyeHuss (0 IEHTpaX MHOroooOpasus H
NPOUCXOXKACHUA KyJIbTypHBIX pactenuit H.M. BaBumnona),

OIIPCACIIATh I'paHUIbI UX IIPUMCHHUMOCTH K ) KUBBIM CUCTCMaM

YMeHue BiajeTh METOJaMU HAy4yHOIO IIO3HAaHUS B OHOJIOrHH
(HaOIIOIeHNEe W OMTMCAHKE JKUBBIX CHCTEM, MTPOIECCOB U SIBIICHUIA;
OpraHu3alsi W TPOBEJCHHE OHOJIOIMYECKOr0 HKCIEPUMEHTA,
BBIIBJKEHUE TUIIOTE3bl; BBIIBICHHE 3aBUCUMOCTU  MEXIY
UCCIIEyEeMbIMH  BEIMYMHAMH,  OOBACHEHHME  IOJIYYEHHBIX
pe3yibTaTOB, HCIIOJIB30BAHHBIX HAy4YHBIX IIOHATHH, TEOpUH H
3aKOHOB; YMEHHE JelaTh BBIBOJbI HAa OCHOBAaHHWM IIOJY4EHHBIX

pe3yIbTaTOB)

YMeHue BBLACIATE CYHICCTBCHHLIC IPU3HAKKW BHUPYCOB, KIICTOK

IIPOKApUOT MU JOYKAPHUOT, OAHOKIICTOYHBIX U MHOTOKJICTOYHBIX




OpraHu3MOB; OCOOCHHOCTH IPOIIECCOB OOMEHa BEIIECTB H
NPeBpaIlCHHs SHEPTHH B KIETKE, (DOTOCHHTE3a, TNIACTUYECKOTO U
JHEPreTUYEeCKOro OOMEHa, XEMOCHHTE3a, MHTO03a, Meio03a,
OINIOAOTBOPCHUSA, PASMHOXCHUA, HWHAWBUAYAJIIBHOI'O PAa3BUTUA

opranusma (OHTOTEHE3)

YMeHne TpHUMEHSATh TOJIYYECHHBIE 3HAHUSA Ui OOBSCHEHUS
OMOJIOTUYECKHX  MPOLECCOB W  SBICHUW, JUIS  MPUHATHUS
NPAKTUYECKUX PEUICHU B TOBCEIHEBHOW KU3HM B HENSIX
oOecrieyeHnst 0E30MACHOCTH CBOETO 3/J0POBBS M 3/I0POBBS
OKPY’KAIOUIMX JIIOZCH, COOII0ACHUSI HOPM TPAMOTHOTO TTOBEICHUS
B OKpYXAlollIeil MpUPOTHON cpese; MOHUMaHue HEO0OXOTUMOCTH
UCIIONIb30BAaHUsl  JOCTHIKEHHMI  COBPEMEHHOH  Ouonoruu U

OMOTEXHOJIOT U ISl pallMOHAIBHOTO IPUPOAOIIOJIb30BAHUS

YMeHue peuiaTth 3JICMCHTAPHBIC TCHCTHYCCKUC 3a/la4d Ha MOHO- U
I[I/II‘I/I6pI/II[HO€ CKpClIIMBaHHUC, CICIIJICHHOC HaCJICJ0BaHUC,
COCTaBJIATH CXCMBI MOHOI‘I/I6pI/II[HOI‘O CKpCIIUBaHHUA JJIsL

MMpEaACKa3aHUs HACJIICAOBAHUA IIPU3HAKOB Y OPIraHU3MOB

YMeHue BBIMOJNHATE JTA00PATOPHBIC W TPAKTHYECKUE pPadOTHI,
coOnrofarh MpaBwia mpu paboTe ¢ yuyeOHBIM U J1aOOpaTOPHBIM

o0opynoBaHueM

YMeHue - KpUTUYECKH  OLEHMBAaTb U HHTEPIPETUPOBATH
uH(popMaIMio OHUOJOTMYECKOTO  COJAEP)KAHUS, BKIIOYAIOIIYIO
MICEeBJIOHAYYHbIE 3HAHUA W3 PAIMYHBIX HUCTOYHMKOB (CMU,
HAay4YHO-TIOMYJIAPHbIE MaTrepuabl); ATUYECKHUE ACITEKThI
COBpPEMEHHBIX  HCCJIEIOBAaHMH B OWOIIOTUH,  MEAMIIMHE,

OMOTEXHOIOTUA

10

YMeHHue co3maBath  COOCTBCHHBIE IMCBMEHHBIE M YCTHBIC
cooOmieHusi, 0000mas Ouonoruyeckyro uHGOpMaLUIO U3
HECKOJIBKMX MCTOYHHKOB, TPAMOTHO HCIIOJIB30BaTh MMOHSATUIHBIN

anmapatr OHOJIOTHH

11 KJIACC

Kon
nposepst

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJILHON MPOrPaMMBbl CpelHero o01ero o0pasoBanusi




€MOro
pe3yJibT
aTa

CdopMupoBaHHOCTH 3HAHUI O MECTE U POJIK OHUOJIOTUU B CHCTEME
HAyYHOTO 3HAHMSI ©CTECTBEHHBIX HayK, B (OPMUPOBAHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTUHBI MUPA U HAYYHOT'O
MHUPOBO33PEHUS; O BKJIAZC POCCHUICKUX W 3apyOEKHBIX YUEHBIX-
OHOJIOrOB B pa3BUTUE OHOJOTHH; (GYHKIIMOHATBLHOW IPaMOTHOCTH

YCJIOBCKA JJIA PCHICHHUA )KU3HCHHDBIX 3aaa4

YMeHue packpbIBaTh COJIEp)KaHUE OMOJOTUYECKHX TEPMHHOB U
MOHSITHIA: BUJ, TOIYJSAIHS, TEHOPOHI, SBOJIIOIWS, JBIIKYIIHAC
cwibl ((hakTOpBI) IBOJIIONUH, MPHUCTOCOOICHHOCTh OPTaHU3MOB,
BUI000pa30BaHUE, OSKOJIOTMYECKHE  (PaKTOPBI, IKOCHUCTEMA,
OPOAYLUEHThl, KOHCYMEHTBI, pPEIyLeHTbl, IeNd MUTaHUA,

IKOJIOTHYECKasi MTUpaMuIa, OMOTEOIeHO3, Obrochepa

YMeHue uznaratb OMOJOrMUECKUE TEOPUH (IBOJIIOLIMOHHAS TEOPUs
Y. J[lapBuHa, CHHTETHYECKass TEOpUS DHBOJIOLMHU), 3aKOHBI U
3aKOHOMEpHOCTH  (3aponblimieBoro  cxoxactea K.M.  bopa,
yepeJoBaHMs TJIaBHBIX HallpaBieHUW M myTed sBosmonuu A.H.
CesepuoBa, yuenus o ouochepe B.1. Bepnanackoro), onpenensits

T'paHUILbl UX IPUMEHUMOCTHU K JXKUBBIM CUCTEMAaM

YMeHue BiaieTh METOJaMU HAy4yHOIo IIO3HAaHUS B OHOJIOrUH
(HaOIIOIeHNEe W OMTMCAHKE JKUBBIX CHCTEM, MTPOIECCOB U SIBIICHUIA;
OpraHu3alsi W TPOBEJCHHE OHOJIOIMYECKOr0 HKCIEPUMEHTA,
BBIIBWJKEHUE TUIIOTE3bl; BBIIBICHHE 3aBUCUMOCTU  MEXIY
UCCIIEyEeMbIMH  BEIMYMHAMH,  OOBSACHEHHE  IOJIYYEHHBIX
pe3yabTaTOB, HCIIOJIIb30BAHHBIX HAy4YHBIX IIOHATHH, TEOpUH H
3aKOHOB; YMEHHE JelaTh BBIBOJbI HAa OCHOBAaHHWM IIOJIy4EHHBIX

pe3yIbTaTOB)

VYmMmenne BBIJACIATH CYIICCTBCHHBIC IMPU3HAKH CTPOCHUA
OMOJIOTMYECKUX OOBEKTOB: BHIOB, IMOMYJISAIHHA, MPOMYLEHTOB,
KOHCYMEHTOB, PEAYyIIEHTOB, OHOTCOIECHO30B M  3IKOCHCTEM;
OCOOCHHOCTH  TPOIIECCOB  HACICACTBEHHOW  M3MEHYHMBOCTH,
€CTECTBCHHOTO OTOOpa, BUI000pa30BaHUs, MPUCIOCOOICHHOCTH
OpPraHW3MOB, JICUCTBHS SKOJOIMYECKUX (DAKTOPOB HA OPraHU3MBbI,

INepeHoCa BCIICCTB W IIOTOKAa OJOHEPIrUM B  OSKOCHCTCMaAX,




AHTPOIIOT€HHBIX HM3MEHEHUW B 3KOCHUCTEMAaxX CBOEH MECTHOCTH,

KpyroBopoTra BCUICCTB U OHMOreOXNMHUYECKHUX IOUKJIOB B 61/10C(1)epe

YMeHue MNPUMCHATHL IMOJYYCHHBIC 3HAHWUA JIA 00BACHEHUS
OMONIOTMYECKUX  MPOIECCOB M SABJICHUH, Ui  NPHHATHS
MMPAKTUYICCKUX pemeHHﬁ B HOBCG[[HGBHOﬁ JKHN3HU B IOCIAX
obecriedeHust 0€30IIACHOCTH CBOETO 37I0POBbS M 3/I0POBBS
OKPYKAIOILIHX JIOJIEH, COONIOICHHS HOPM I'PaMOTHOTO TOBEICHHUS
B OKpY)Karollel NPUPOTHON cpelie; MOHMMaHHe HEOOXOAMMOCTH
HCIIOJIb30BaHUA [[OCTI/I)KGHI/II;'I COBpeMeHHOI\/JI OMOJIOTHH JJIsA

PpaluOHAJIbHOI'O NPpHUPOAO0IIOJIB30BaAHUSA

YMeHue pemaTe 3J€MEHTapHble  OWOJIOTMYECKHE  3a/ayd,
COCTaBJISITh CXEMBI TIEPEHOCA BEHICCTB U DHEPTUU B IKOCUCTEMAX

(e mUTaHMs)

YMeHue BBIMIOJNHATE JTA00PATOPHBIE W TPAKTHYECKUE PadOTHI,
coOnrofarh mMpaBwia mpu paboTe ¢ yuyeOHBIM U J1aOOpaTOPHBIM

o0opynoBaHuEeM

YMeHue  KpUTUYECKH  OLEHMBAaTb U HHTEPIPETUPOBATH
uH(popMaIMio  OHUOJOTMYECKOTO  COJAEP)KAHUS, BKIIOYAIOIIYIO
MICEBJIOHAYYHbIE 3HAHUA W3 PAIMYHBIX HUCTOYHMKOB (CMU,
HAYYHO-TIOMYJISIPHBIC MaTepHalbl); pacCMaTpHUBATh TI00aThHBIC
9KOJIOTHUECKHE TPOOJIeMbl COBPEMEHHOCTH, (OPMHUPOBATH IO

OTHOIICHHUIO K HUM CO6CTB6HHYI-O I8(0X37000500)

10

YMeHue co3gaBaTh COOCTBEHHBIE ITHCHBMEHHBIE U YCTHBIC
cooOmienus, o00o0mas Ouonorumdeckyro HHGOpMAIHIO W3
HECKOJIBKMX HMCTOYHHMKOB, I'PAMOTHO HCIIOJIb30BAaThb TMOHATHHHBIA

alrapar OHoJ0ruu




ITPOBEPAEMBIE DJIEMEHTbBI COAEP KAHUSA

10 KJIACC

Kon

IIpoBepsiemMblii 3JIeMeHT ColepPKAHUA

buonorusa xak HaykKa

1.1

Buonoruss — Hayka o xuBoi mpupoxae. Pomp Ouonornu B (opMUpOBaHHUU

COBpeMCHHOﬁ HaquOﬁ KapTUHBLI MUPA. Cucrema OMOJIOTHUECKHX HayK

1.2

MeTo1bl IO3HAHUSI KUBOU TPUPOJIBI (HAOIIOACHHE, SKCIICPUMEHT, OIMCAHUE,
HU3MEpeHHE, KiacCUu(UKaIMs, MOJCIUPOBAHUE, CTATUCTHYECKas oOpaboTKa

JTAHHBIX )

JKuBbIe cucTeMBI U UX OpraHr3anusa

2.1

JKuBble cucteMbl (OMOCHCTEMBI) KaK IpeaMeT u3yueHus ouonorun. CBoiicTBa

OuocHucTeM M UX pazHoobOpasue

2.2

ypOBHI/I OpraHu3anmuu OHOCHCTEM: MOJ'ICKYJ'IHpHO—FCHCTquCKHﬁ, KHeTo‘lHBIfI,

OpraHU3MEHHBIN, MOMYIALUOHHO-BUIOBON, IKOCUCTEMHBIH, OMochepHbIi

XHUMHUYECKUH COCTaB U CTPOCHUC KIICTKH

3.1

XUMUYECKUN COCTaB KIJIETKH. XUMHUYECKHUE DJIEMEHTHI: MAaKpPOIJIEMEHTHI,
MHKpO3JIEeMEHThl. Boxa u MuHepanbHble BemiectBa. DyHKUUHM BOIBI U

MHHCPAJIBbHBIX BCIICCTB B KIICTKE. HozmepxcaHHe OCMOTHYECKOI0 Oananca

3.2

benku. CoctaB u crpoeHue OenKoB. AMUHOKHUCIOTBI — MOHOMEpHI OEIKOB.
He3zameHnMble M 3aMEHUMBIC aMHUHOKHCIOTBI. AMWHOKHCIOTHBIA COCTaB.
YPOBHU CTPYKTYpBI OCITKOBOW MOJICKYJIBI (IIEpBUYHASI, BTOPHUYHAS, TPETUIHAS
Y YETBEPTUYHAS CTPYKTYypa). XUMHUECKUE CBOMCTBA OenkoB. bruosnornyeckue
byHKIIUN OEIKOB.

®epMeHTH — Owmosorudeckue Karanmm3atopel. CTpoeHue (depMeHTa:
aKTUBHBIN IIEHTp, cyOcTparHas crenupudnoctb. KodpepmeHnTsl. ButamuHs.

OTanuns Q)epMeHTOB OT HCOPIraHUWYCCKUX KAaTaJIU3aTOPOB

33

VYrneBonpl: MoHOcaxapuabl  (IJIIOKO3a, pubo3a W J1€30KCHMpHd03a),
nucaxapuibl (caxaposa, JIaKTo3a) M IoJiucaxapuibl (KpaxMai, TIHKOTEH,
Henoao03a). buonornueckue GyHKIUU YIriIeBOAOB.

Jlumuael:  TpUrmMUepuasl, crepounsl, Qochomunuael. [uapoduiabHO-
rusipooOHbIe cBOMCTBa. buonoruueckue ¢yHkiuu yunuaoB. CpaBHEHHE

yrieBoaos, OEJIKOB U JIMIIKU 0B KaK HCTOYHHUKOB 9HCPIruun
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Hyxnennosele xucnorsl: JHK wn PHK. Hykneornasr — MoOHOMEpHI
HyKJIeMHOBbIX KucioT. Ctpoenue u pynkuun AHK. Ctpoenue u ¢pyHkumuu

PHK. AT®: ctpoenue u pyHKuuu

3.5

]_[I/ITOJ'IOI‘I/IH — HayKa O KJICTKC. Knerounas TCOpHU:. MeTtop1 N3YUCHUSA KIICTOK

3.6

Knerka kak nenoctHas xuBas cucrema. OOmiye Npru3Haky KIETOK: 3aMKHYTas
HapykHas MmeMmOpaHa, moJyiekysel JIHK kak reHernyeckwii anmapar, cucrema

cuHTe3a OelKa

3.7

Tumbl KJIETOK: JyKapHOTHUYeCKass M Tpokapuotuieckas. OcoOeHHOCTH
CTPOCHHUSI TPOKAPUOTHYECKOW KIETKH. KiletouHas cTeHKa OaKTepHid.
CrpoeHne >ykapuoTHUeCKOM KiI€TKHM. OCHOBHBIE OTIMYMS PACTUTEIBHOM,

KUBOTHOHW M TPUOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYPHI KIETOK — KIIETOYHAS CTEHKA, TNIMKOKAIHUKC, WX
¢dynkiun. [Tna3matinueckas meMOpana, e€ cBoiicTBa u ¢pyHkuuu. [{urorazma
u e€ opranonibl. OqHOMEMOpaHHBIC OPTAaHOW/IBI KIIETKU: SHI0IIa3MaTHIeCKast
cetb (DIIC), ammapar T'onbmxu, nu3ocombl. [loyaBTOHOMHBIE OpPraHOUIBI
KJICTKH: MATOXOHJIPHH, TUIACTH/IBL. [IpOUCXOKICHIEe MUTOXOHAPUI | TIACTH]L.
Bunpl miactun. HememOpaHHbIe OpraHOUIBI KJICTKU: PUOOCOMBI, KICTOYHBIH

LOCHTP, pCCHUYKHU, KTYTUKH. qDYHKLII/II/I OpPraHona0B KJIICTKH. Bximrouenns

3.9

SAnpo — perynstopubslii eHTp kieTku. CTpoeHue siapa: sipepHas 000J104Ka,

KapuoIuiasMa, XpoMaTuH, SAPbIIIKO. XpOMOCOMI)I

3.10

TpaHCcHOpT BELIECTB B KIIETKE

)KI/I?,HGZIGHTG.HBHOCTI) KJIICTKH

4.1

OOMeH BelecTB, WM METa0oJIM3M. ACCUMUIIALINS (IJTACTUYCCKUM OOMEH) U
TUCCUMIIALNS (PHEPTeTHUSCKU OOMEH) — JIBE CTOPOHBI €IMHOTO TpoIecca
metabonu3ma. Tumel oOMEHa BemIecTB: aBTOTPO(HBIA M TeTepOTPOdHBIH.

Ponb pepmenTOB B 0OMEHE BELIECTB U MPEBPAILIEHUU YHEPTHH B KIIETKE

4.2

®orocunre3. CseroBas u TemHOBas (a3el  (orocuHTe3a. Peakmum
dorocunteza. DpdexTuBHOCTL PoTOCHHTE3a. 3HAUeHHE (POTOCHHTE3a s
KU3HN Ha 3emyie. BrusHue ycimoBui cpenbl Ha (OTOCHHTE3 W CIIOCOOBI
MIOBBIIICHHUS €T0 MPOYKTUBHOCTH Y KYIBTYPHBIX PACTCHHIA.

XemocuHTe3. XeMOCHHTE3UpYIoe OakTepuu. 3HAUYCHHE XEMOCHHTe3a JUIs

JKA3HU Ha 3emiie

4.3

DHepreTUYecKuii oOMeH B KJETKe. PaciieruieHue BEIIeCTB, BBIACICHHE U
AKKyMYyJIUPOBaHHE DSHEPTUU B KJETKE. DTambl SHEPreTHYecKoro oOMeHa.
['nmukonu3s. bpoxxenue u ero Buasl. Kuciopoanoe okuciieHue, WIH KIETOYHOE

npixanue. DPPEeKTHBHOCTh YHEPTETUIECKOTO 0OMeHa
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Peaknmm wmarpuuHoro cuHTe3a. [eHermyeckas wunpopmamms u JHK.
Peanuzauus renernyeckoit uHGopMaluu B kierke. ['eHeTH4eckuil KoJ U ero
cBoiicTBa. Tpanckpunuus — wmarpuunblii cuHte3 PHK. Tpancnauus —
o6uocunres Oenka. Kogupoanne amuHokucinoT. Pois pubocom B OnocuHTe3e

Oenka

4.5

Hexnerounsie hopmer xu3HN — BUPYCHl. Mctopust oTkpsiTHs BupycoB (/1.11.
MBanoBckuit). OCOOEHHOCTH CTPOEHUS M JKU3HEAEATEIbHOCTH BUPYCOB.
bakrepuodaru. bone3nu pacteHuid, KUBOTHBIX U 4YeJIOBEKA, BHI3bIBAEMBIE
BUpycamu. Bupyc ummyHonedpunura uenoBeka (BUY) — Bo3Oynutens

CIIda. ITpodunakTuka pacnpoCTpaHEHHS] BUPYCHBIX 3a00JIeBaHUI

Pasmuoxenne n HHAUWBUAYAJIbHOC Pa3BUTUC OPraHU3MOB

5.1

KneTounslii 1uKi, WM KU3HEHHBIM TUKI kieTku. MuTepdaza u MuTO3.
[Ipoueccel, nporekatomue B uHTepdase. Pemnkanus — peakuus MaTpU4HOTO
cunte3a [IHK. Ctpoenue xpomocom. XpOMOCOMHBIM HabOp — KapHOTHII.
JMIuionHbIl U TalulOMJHBIA  XPOMOCOMHBIE  HaOOphl.  XpOMAaTHIBI.
[{uTonoruueckue OCHOBBI Pa3MHOXKEHHS W WHIUMBUIYAJIBHOIO Pa3BUTHS
OpraHU3MOB.

Henenne kierku — muto3. Ctaguu murtosa. IIpoueccsl, npoucxonsniye Ha

Pa3HbIX CTAAUAX MHUTO34A. buonornueckuii cMpICT MUTO3a

52

@opMbl Pa3MHOXKEHUS OPraHU3MOB: Oecriosioe U nososoe. Buapl Gecrionoro
pPasMHOXKEHHUS: JIeJIeHUEe HaJBOE, MOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX,
cropooOpa3oBaHue, BEreTaTUBHOE  pPa3MHOMKEHHE. HckyccTBeHHOE

KIIOHMPOBAHUEC OPraHU3MOB, €0 3HAYCHUEC I CCIICKIINN

53

ITonoBoe pazMHOXKEHHE, €TO OTINYHSA OT OECIIOIIOTO.
Meiio3. Craguu meiioza. Ilponeccsl, mpoucxoisiue Ha CTaausx Meilosa.
[ToBenenune xpomocom B Meiioze. Kpoccunrosep. buonornueckuit cmpica u

3HaUCHHE MeHo3a

54

['amerorenes — mpouecc 00pa3oBaHMs IOJIOBBIX KJIETOK Yy JKMBOTHBIX.
[TonoBble >kene3bl: CeMEHHUMKM U sAWYHMKH. OOpa3oBaHHEe U pPa3BUTHE
MOJIOBBIX KJIETOK — raMeT (CIepMaTo30M], SHIIEKIETKA) — CIIEpMaTOreHe3 U
ooreHe3. (OcoOeHHOCTH CTPOCHMS SIMIEKIETOK W CIIEPMaTO30UIOB.

OmnogorBopenue. [lapreHorenes

5.5

WunuBuayanbHoe pa3BuUTHE (OHTOr€HE3). OMOpPHMOHAIBHOE  pa3BUTHE
(oMOpuorenes). OTtambl 3MOPUOHATBHOTO Pa3BUTHS Y IMO3BOHOYHBIX
JKUBOTHBIX: JIPOOJICHHE, TacTpyJisalus, opraHorenes. IloctamOpuoHabHOE
pazButHe. TuOBl MOCTAIMOPHOHAIBLHOTO pAa3BUTHS: TPSMOE, HENpPSIMOe

(munHOYHOE). BiusHue cpeabl Ha pa3BUTHE OPraHU3MOB; (PaKTOPHI,




CIIOCOOHBIE BBI3BIBATH BPOXKIAEHHBIE YPOJICTBA.
Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHMs: CTPOCHHE

CCMCHHU, CTAAUHU PA3BUTHUSA

HacneacTBeHHOCTh U U3MEHUMBOCTD OpraHnu3mMoB

6.1

IIpeamer u 3agaun rTeHeTWKU. lcropus pasBuTus reHeTuKH. Bxiag
POCCHICKMX W 3apyOeKHBIX YYEHBIX B pa3BUTHE TCHETUKHA. MeETOJbI
FEHETUKU  (THOPUIOJIOTUYECKUHM,  LUTONCHETHMYECKUH,  MOJIEKYJISIPHO-
reHetudeckui). OCHOBHbIE  TE€HETHMUYECKHE NOHATHA. [eHeTnueckas

CHUMBOJIMKA, UCIIOJIb3YyEMasd B CXEMaX CerH_II/IBaHI/Iﬁ

6.2

3aKOHOMEPHOCTU HAClIeOBaHUs IPU3HAKOB, YCTAHOBIIEHHbIE . MeHaenem.
MoHoruOpuaHOe CKpenMBaHue. 3aKOH €IWHO00paszus THOPHIOB IEPBOTO
nokoneHus. [lpaBuno goMuHUpPOBaHMS. 3aKOH PACHICTUICHHS TPU3HAKOB.
I'unoresa unctoTel ramet. [1oJIHOE M HEMOJIHOE TOMUHUPOBAHUE.

JuruOpugHoe  CKpemMBaHWe. 3aKOH  HE3aBUCHMOIO  HAacJeAOBaHUS
NMPU3HAKOB. [luTOreHeTHYeckre OCHOBBI JUTHOPHIHOTO CKpPEIIUBAHUS.
AHanu3upyloniee — ckpeniuBanue.  Vcmonb3oBaHHE — aHAIM3UPYIOIIETO

CKpEIIMBAaHUS ISl OIIPE/IEIEHHsI TEHOTUIIA 0CO0U

6.3

CuenneHHoe HacienoBaHue npuszHakoB. Pabora T. Moprana 1o
CIICTUICHHOMY HacCJeIOBaHUIO TeHOB. HapylneHuwe cuemnjeHuss TE€HOB B
pe3ynbTaTe KpPOCCUHIOBEpa. XPOMOCOMHAsi TEOpUS HACIEACTBEHHOCTH.
['eHeTnyeckue KapThl.

I'enernka mosia. XpoMOCOMHOE ONpENESICHUE Moja. AyTOCOMBI U IOJOBBIE
xpoMocoMmbl. ['oMoramMeTHble U reTeporaMeTHele opranu3mbl. HacrnenoBanue

IMPHU3HAKOB, CHCIIJICHHLIX C ITI0JIOM

6.4

W3meHunBoCTh. Buabl N3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACJIECTBEHHASL.
Ponp cpenpl B HEHAcCHEACTBEHHOM H3MEHUYMBOCTH. XapaKTEpPUCTHUKA
MOIU(UKAIIMOHHOW W3MEHYMBOCTU. BapualmoHHBIA psiig U BapHallMOHHAs
kpuBasd. Hopma peakuuu npusHaka. KoiaumuecTBeHHblE M KaueCTBEHHBIE
OpU3HakKu W HWX HopMa peaknuu. CBoicTBa  MOIM(UKAITMOHHON

HU3MCHYNBOCTH

6.5

HacnencrBennasi, wiM TeHOTHIWYECKAs, W3MEHYMBOCTh. KoMOWHATHBHAS
W3MEHUYUBOCTh. Meilo3 W MONOoBOI mporecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYMBOCTH. MyTalMOHHasT W3MEHYMBOCTh. Kiaccudukanus MyTanmii:
FEHHbIE XPOMOCOMHBIE, TE€HOMHbIE. YacTorTa M MNPUYMHBI MYTAIUU.
Mytarennsie (pakTopbl. 3aKOH TOMOJOTHYECKUX PSJAOB B HACIEICTBEHHOMU

n3menunBoctu H.U. BaBmiosa

6.6

I'eneTuka dyenmoBeka. KapI/IOTI/IH yesioBeka. OCHOBHEIE MCTOAblI TCHCTHUKH




4eI0BeKa: TCHCAIOTHYCCKUH, OJIM3HEIOBLIN, IIUTOrCHETHYCCKHIA,
OMOXMMHYECKHM, MOJEKYyIspHO-reHeThudeckuil. COBpeMEHHOE OIpe/ieieHHe
TE€HOTHIIA: TIOJIHOT€HOMHOE CEKBEHUPOBAHUE, TEHOTUIIMPOBAHUE, B TOM UHCIIE
¢ mnomompto [IlP-ananu3a. HacnenctBenHnbie 3a0ojeBaHUsS —UeTOBEKa:
reHHble 00Je3HU, OO0JIE3HM C HACJICICTBEHHOW MPEapacioiioKeHHOCTHIO,
xpomMocomHble  Oosie3Hn. CoMaTWyecKue W TeHEepaTUBHBIE MyTallUH.
[MpuHnmnsl 310poBOTO 00pa3a JKW3HHW, AMATHOCTHKH, NPOQWIAKTUKA U
JICUCHUS TEHETUYECKUX 0ose3Hei. Menuko-reHeTHIeCKOoe
KOHCYJIbTUPOBAHHUC. 3Hauenue MeI[HHHHCKOfI IFCHCTUKHU B IPCAOTBpALICHUN U

JICUEHUHN I'eHETUIECKHUX 3a00JI€BaHM YeT0BEKa

CGJ'ICKI_II/IH OpraHnu3MoB. OcCHOBBI OMOTEXHOIOTHHI

7.1

Cenexkuus Kak Hayka M IpoLecc. 3apOXACHUE CENEKIUU U JIOMECTHUKALIMSL.
Yuenne H.M. BaBwmioBa o0 IieHTpaxX NPOUCXOXKIEHUS M MHOI000pa3us
KYJbTYPHBIX pacTeHuil. LIeHTpbl NPOUCXOXKAECHUS IOMAIIHUX >KUBOTHBIX.

Coprt, mopoaa, mramm

7.2

CoBpeMeHHbIE METOBI CeleKIIMU. MaccoBbIi U WHIUBUAYATbHBIA OTOOPHI B
CEJIEKIIMM pacTeHUM U KUBOTHBIX. OlieHKa 3KcTephepa. biuzkopocTBeHHOE
ckpemuBanue — MHOpuAUHT. Yucras nuHus. CKpellMBaHUE YUCTBIX JTUHUIL.
['erepo3uc, wunu rubpuanas cuna. HepoacTBeHHOE CKpelIMBaHHE —
aytOpuaunr. OtganéHHas ruOpunmsanuss u e€ ycrnexu. MCcKycCTBEHHBIN
MyTareHe3 M IOJy4YeHHUE MOJUIUIOUIOB. JlOCTHIKEHUS CENeKUUU PaCTEHMH,

JKUBOTHBIX U MUKPOOPIraHU3MOB

7.3

buotexHonoruss kKak oTpaciib NMPOU3BOJCTBA. ['€HHasT WHXKEHEpUs. DTarbl
co3nanus pekomOuHantHoM JIHK m TpaHcreHHbix opranm3moB. Kierounas
uHxeHepus. Kilerounble KynbTypbl. MHKPOKIOHAJIBHOE PAa3MHOXKEHUE
pacrenuid. KioHupoBaHHE BBICOKONPOAYKTHUBHBIX CEIbCKOXO03MCTBEHHBIX
OpraHu3MoOB. DKOJIOTMUECKUE U ATHYecKue rpobnembl. MO — renetudecku

MO,Z[I/I(i)I/II_II/IpOBaHHBIC OpraHnu3Mbl

11 KJIACC

Kon

IIpoBepsieMblii 3JIeMEeHT COlepPKAHUSA

DBOJIIOLUOHHAS OUOIOT U

1.1

DBOIIIOIMOHHAS TEOPHUS U €€ MECTO B OMOJIOTHH.

CBI/I,I[CTCJ'ILCTBa spomonuu. IlameoHTomormueckue: MOCIEAOBATEIbHOCTh




MOSIBJICHHUST BUJIOB B TIAJICOHTOJIOTHYECKON JIETOIHMCH, MEPEXOIHBIE (OPMBIL.
buoreorpaduueckue: cxoactBo u paznuuue ¢dayH U (GIop MaTepuKoOB U
OCTPOBOB. DMOPHOJIOTHYECKUE: CXOACTBA M paziuyusi 3MOPHOHOB pPa3HBIX
BUJIOB  MO3BOHOYHBIX. CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE,
aHAJOTUYHBIC, pYAUMEHTapHbIE OpraHbl, aTaBU3Mbl.  MOJIEKYJISIpPHO-
OMOXMMMUYECKHE: CXOJCTBO MEXAHU3MOB HACIEIACTBEHHOCTH U OCHOBHBIX

METa0OJIMYECKUX MyTeH Y BCEX OPTaHU3MOB

1.2

OpomononHass teopus Y. [lapBuna. Ilpeanocbuiku BO3HUKHOBEHMS
JapBUHU3MA. JIBHXKyIIME CUIIBI 3BOJIIOIUHU BUAOB 10 lapBuny (M30bITOUHOE
pPa3MHOXEHHUE  [pPU  OTPAHMYEHHOCTH  PECYPCOB,  HEOIpEeAeIEHHAs

MU3MEHYMBOCTb, 00ph0a 3a CyIecTBOBaHHE, ECTECTBEHHBII 0TOOD)

1.3

Cunrerndeckas Teopus sBomtouuu (CTD) U OCHOBHBIE €€ TMOJIOKEHUS.

Muxkpososnrorus. [lonynsnus Kak equHUIA BUA U 9BOJTIOLUN

1.4

JBuxymiue cunbl (hakTopbl) 3BOJIOLMU BHIOB B Ipupoje. MyTalMOHHBINA
MPOIECC U KOMOWHATUBHAS H3MEHYUBOCTh. [1OMYIISIIMOHHBIC BOJHBI U JApeiQ
reHoB. M3zonsmus w murpanus. EcrecTBeHHBIM OTOOpP — HampaBIISIOMIUN
¢axTop 3Bomonun. DopMBI €CTECTBEHHOTO 0TOOPA.

[Tprcnoco0IeHHOCT, OpPraHU3MOB Kak pe3yibTaT dBoMIONUH. [Ipumepsl
npuUcnoco0IeHNH y OpraHu3MoB. ApoMOp(O3bl U HAHOATANTALINH.

Bunx wu BupooOpazoBanue. Kpurepun Buma. OcHOBHbIE  (POpPMBI

BU1000pa30BaHMS: TeorpauuecKoe, SIKOJIOTUIECKOe

1.5

Makpossomtonus.  ®Dopmbl  3BomOLMU:  (UIETUYECKAs, JAUBEPreHTHAs,

KOHBCPI'CHTHAsA, IMapaljiCjibHasd. H606paTI/IMOCTB 3BOJIIOIIUH

Bo3nuknoBenue u Pa3BUTHC )KU3HU HA 3emie

2.1

JloHayuHble NpenCTaBIECHUS O 3apOXKACHUM >XKU3HU. HayuHble rumoresbl
BO3HUKHOBEHHUS XU3HM Ha 3emiie: a0MOTreHe3 M TMaHCIepMHUs. XHUMUUYECKast
3BOJIOLHUS. DKCIEPUMEHTAIBHOE MOATBEPKICHUE XUMHUYECKON HBOJIIOLUU.
Hauanwubie aTansl Ouonorndeckoit sBomtonuu. ['unoresa PHK-mupa. [lepBoie
KJIETKM M uX 3Bojrouus. @OopMUpOBaHME OCHOBHBIX TIpPYII KUBBIX

OpraHu3MOB

2.2

PazButue xu3Hu Ha 3emiie 1o spaMm u nepuomam. Karapxeit. Apxeiickas u
nporepo3oiickas »pbl. [laneo3oiickas spa um e€ mepuoabl: KeMOPUHCKHIA,
OPIOBUKCKHM, CHIIYPUHUCKUM, JEBOHCKUW, KAMEHHOYTOJIbHBIM, IEPMCKHUIA.

Me3so3oiickas 3pa U €€ MepHroibl: TPUACOBBIN, FOPCKHI1, METOBOIA.




Kaiino3oiickas »pa u €€ 1nepuoabl: MaJICOrCHOBBIM, HEOTCHOBBIMH,
AHTPONOTEHOBBIA. XapaKTepUCTHKA KJIMMaTa M TEOJIOTMYECKUX MPOIIECCOB.
OCHOBHBIE 3Tambl 3BOJIOLMH  PACTUTEIBHOIO W KUBOTHOTO  MHpa.
Apomopdo3bl y pacTeHuld U KUBOTHBIX. [losiBIeHUe, paclBeT U BHIMUpPAHUE

TPYIIII )KUBBIX OPraHU3MOB

23

Cucrema OpPraHu4cCKoro MuHpa KaK OTpPa)XCHHUC 3SBOJIIOIIHNH. OCHOBHBIE

CUCTCMATUUYCCKHEC I'PYIIIBI OPraHnu3MOB

24

DBorOIMS YeIoBeKa. AHTPOIOJIOrUs Kak Hayka. Pa3Butue npeacraBieHuil o
IIPOMCXOXKICHUN 4YelIoBeKa. Meroabl u3yueHus aHtponoresesa. Cxoacrsa u
pa3nuyuus YesloBeKa U )KUBOTHBIX. CHcTEMaTHUECKOe MOJI0KEHUE YEIOBEKa.

JBxyuue cuibl (GpakTopsl) aHTponorenesa. HacneacrBeHHast U3MEHUMBOCTh
¥ €CTECTBEHHBIH 0TOOp. OOIIecTBeHHBIN 00pa3 JKU3HHU, H3TOTOBJICHUE OPYAHMA

TpyAda, MBIIIJICHUE, PEYb

2.5

OcHOBHBIE CTaUM U BETBU 3BOJIOLMHU YEJIOBEKA: aBCTPAJIONUTEKH, YenoBek
ymensid, Yenoek mnpsaMoxonsamui, Yenoek Heanaepranbckuil, UYenoBek
pasyMHbIi. Haxo/lk1 HCKOMaeMbIX OCTAHKOB, BPEMsI CYILIECTBOBAHUS, 00JIaCTh

pacmipoctpaneHust, 00bEM rOJIOBHOTO MO3Ta, 00pa3 )KU3HH, OPYAHSI

2.6

UYenoBeueckre  pacbl. OcCHOBHbIE  OOJBIIME  pachl:  €BPOIEOMIAHAL
(eBpasmiickas), Herpo-aBCTpajouaHas (IKBaTOpHUalbHAas), MOHIOJOUHAS
(a3marcko-aMepukaHckas). UYepTbl MPUCIOCOOJICHHOCTH IIPEICTaBUTENICH
YEeJIOBEUECKUX pac K YCJOBHUSM CYIIECTBOBaHUS. EMMHCTBO 4YeIOBEYECKHX

pac. Kputuka pacuzma

OpranusMsbl 1 OKpyXkarolias cpeaa

3.1

DKOJIOTHS KaK HayKa. 3a7aud U pa3Jiebl SKOJOTUUA. MeTOIbl IKOJIOTHIECKUX
UCCIICIOBAaHMA.  DKOJIOTHUECKOoe  MHpoBo33peHue. Cpeabpl  oOUTaHWMS
OpPTaHU3MOB: BOJIHAS, HA3eMHO-BO3IyIIIHAS, MTOYBCHHAS,

BHYTPUOPIraHU3MCHHAA

3.2

Oxonorudeckue ¢akropbl. Krnaccuduxamus skonorudeckux (GakTOpOB:
abMOTHYECKNe, OMOTHYECKHUE M AHTPOIOTCHHBIC. JIeWCTBHE SKOJOTHYECKHX

(bakTOpOB HA OPraHU3MBbI
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AbuoTtnueckue (hakTopbl: CBET, TEMIeparypa, BIaXHOCTb. dDoToneprnoausm.
[Ipucniocobnennss OpPraHU3MOB K JEHCTBHIO aOMOTHYECKHX (PaKTOPOB.

buonornueckue PUTMBI

34

buortnueckue daktopsl. Buasl OMOTHUECKUX B3aUMOJEHCTBUI: KOHKYPEHIIHS,




XHUIIHUYECTBO, MApasuTH3M, MYTyalu3M, KOMMEHCAIU3M (HaxXJeOHUYECTBO,
KBapTUPAHTCTBO), AaMEHCAlW3M, HeUTpanu3M. 3HaueHHe OMOTHYECKHX
B3aUMOJICCTBUM Uil  CYUIECTBOBAHUSI  OPraHM3MOB B  IPUPOJHBIX

coo01IecTBax

3.5

DKOIOTHYEeCKHe XapPaKTCPUCTHUKU  TTOITYJISIOWH. OCHOBHBIE  ITOKa3aTelIN
MOImyJaauuu: 4YuCJIICHHOCTD, IINIOTHOCTDH, POKAAEMOCTb, CMEPTHOCTL, IIPUPOCT,

Murpauus. JJuHaMruKa YUCIEHHOCTH MOIYJISLUHU U €€ PETryJIIsaLus

COO6HI€CTB3 1 3KOJIOTMYCCKHUEC CUCTEMBI

4.1

CoobmecTBo opranuzMoB — OuoneHo3. CTpyKTyphsl OHOIEHO3a: BHIOBA,
NpOCTpaHCTBeHHas, Tpoduyeckas (muuieBas). Bunsl-momuHanTel. CBs3UM B

OnolEeHo3€e

4.2

Okonoruyeckne cuctembl (3kocucteMmsl). Ilonatue o0 »sKocucteme Hu
6uoreoneHose. OyHKINOHATIbHBIE KOMIIOHEHTBI 3KOCHUCTEMBI: NPOJIYLEHTHI,
KOHCYMEHTBI, peayleHTbl. KpyroBopor BellecTB MW TOTOK D3HEPIUU B
skocucrteme. Tpoduueckue (MUILIEBbIE) YPOBHU dKOcUCTEMBI. [IuieBbie Lenu
u certu. OCHOBHBIC TIIOKa3aTelIW »JKOCHUCTEMBI: Ouomacca, IPOIYKIHS.
DKOJIOruYecKre MUpaMuIbl: MPOIyKIIMH, YUCIEHHOCTH, Onomaccsl. CBONCTBa

9KOCHCTEM: YCTOMYUBOCTD, CAMOPETYJIALus, pazButue. CyKkieccus

4.3

[Ipupoansie 3x0ocUCcTEMBbI. DKOCUCTEMBI 03€p U PEK. DKOCUCTEMA XBOIHOIO
WIN IIHPOKOJIMCTBEHHOTO JIeca.

AHTpOTIOTEHHBIE ~ DKOCHUCTEMBI.  ATPOIKOCHUCTEMBL.  YPOOIKOCHCTEMBI.
buonornyeckoe M XO34HCTBEHHOE  3HAUYEHUE  Arpo’KOCHCTEM U
ypOOIKOCHUCTEM.

buopaznoobpazue kak (akrop ycroiiunBocTH 3KocucreM. CoxpaHeHue

OMOJIOTMYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Yuerane B.M. Bepnanckoro o Omocdepe. I'paHHIBI, COCTaB M CTPYKTypa
o6uoctepsl. JKupoe BemiecTBo U ero pynkuuu. OcobenHoctu 6uocdeps! Kak
NI00ATBHOM IKOCHCTEeMBI. JIMHAMHYecKOoe paBHOBecHe W OoOpaTHasl CBS3b B
ouocdepe. KpyroBopoTsl BEIIECTB U OMOTCOXUMHUYECKUE LUKIIBI 3JIEMEHTOB

(yrmepona, azora). 3oHaIbHOCTE Orochepsl. OCHOBHBIEC OMOMBI CYIITH

4.5

UYenosedecTBo B Ouocdepe 3emi. AHTpONIOTeHHBIE U3MEHEHUs B Orocgepe.
['moGabHbIC 3KOJOTHYECKUE ITPOOIIEMBI.
OcHoBa palMOHAIBHOIO YIpPaBJIECHUS NPUPOJHBIMH pECypcaMH M HX

HCIIOJB30BAaHUC. HOCTI/I)KGHI/IH OHOJIOTUHU U OXpaHa IIpUupoOabl




