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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke mporpaMmbl MO OHOJOTMH TEOPETHUYECKYIO OCHOBY JUIS OIpPEACIICHUS
NOAX0/M0B K (DOPMHUPOBAHMIO CoOJepKaHus ydeOHoro mnpenmera «buonorus» cocraBuiIn:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auM0OOYCIIOBJIEHHOCTH IIEJIEH, COJEpKaHUSA,
pe3yabTaToB OOy4YeHHS W TPeOOBAHUN K YPOBHIO HMOJATOTOBKU BBIITYCKHHKOB, TOJIOKEHHUS 00
o0UIMX LEeNsIX M MPUHIUIAX, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSHUE CUCTEMBI CPEIHETO
obmero obpazoBanus B Poccuiickoit denepanun, a Takxe MOJIOKEHU 0 crennpuke OUOJIOrHH,
e 3HAaYeHHWU B IIO3HAHMU >KUBOH IMPUPOJBI M OOECHEYEHHM CYLIECTBOBAHMS 4YEJIOBEYECKOI'O
obmiectBa. CorylacCHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACICHBI OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTHH U €€ CTPYKTYpa.

[Tporpamma no Guosoruu AaéT NnpeacTaBieHue o LelsaX, 00 olmel crpareruu o0y4yeHus,
BOCIIUTaHUsI M pa3BUTUS OOydyarollMXcs cpeacTBamMu ydeOHoro mnpenmera «buonorusy,
onpezenseT o00s43aTeNIbHOE NPEAMETHOE COJIEpP)KaHUE, €ro CTPYKTYpYy, paclpeleieHHue 110
paszenam W TeMaM, PEKOMEHIYEMYIO IOCIIeJI0BATeIbHOCTh M3yUeHHsI Y4eOHOro Marepuaia C
y4€TOM MEXIIPEIMETHbIX U BHYTPUIPEIMETHBIX CBs3€H, JIOTMKH 00pa30BaTEeJIbHOrO Ipoliecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4aroXCs.

B mporpaMme 10 OHONOTHHM TakKe YUYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JMYHOCTHBIM, METANpEeJMETHBIM H MPEIMETHBIM pe3yibTaTaM oOydeHus B (HOpMUPOBAHHH
OCHOBHBIX BHJIOB y4eOHO-IT03HABATEIbHOMN AEATENbHOCTU/yUeOHbIX JeHCcTBUI 00yUYaroMXCcs 10
OCBOCHHMIO COJIEpKaHMsI OMOJIOrMYECKOro 00pa3oBaHMsL.

B nporpamme no 6uonorun (10—11 xiaccel, 0a30BbIil ypOBEHb) peayn30BaH MPUHIUI
NPEEMCTBEHHOCTH B HW3yYeHUHM Ouojoruw, Oiarojapss dYeMy B HEH MPOCMAaTpPHBAETCS
HalpaBJIEHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHUEM €CTECTBEHHO-HAyYHOTO
MHUpPOBO33PEHHUS, IIEHHOCTHBIX OpPHEHTAlMil  JIMYHOCTH, SKOJIOTMYECKOTO  MBIIIICHMS,
NPEJICTaBICHU O 3J0pOBOM 00pa3e >KU3HU U OEpeKHbIM OTHOIIEHHUEM K OKpYKarolen
npupoaHoil cpene. IlosToMy Hapsay ¢ u3ydeHHEM OOLIEOMONIOIMYECKUX TEOpUM, a TakKke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAONINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJIENEHO BHHMMAHHUE MHCIOJIb30BAHUIO IOJTyYEHHBIX
3HAaHUH B OBCEAHEBHOM JKU3HU Ul PeLICHUs MPUKIAJHBIX 3a/1a4, B TOM YUCIIe: MPOPUIAKTUKA
HACJIECTBEHHBIX  3a00JieBaHUN  4YeNoBEKa, MEIUKO-TEHETHYECKOr0  KOHCYJbTUPOBAHUSA,
000CHOBaHHUS HKOJIOTUYECKHU 11€JIECO00pa3HOro MOBEACHMS B OKPY’KaloUled MpHUpPOAHOI cpele,
aHamu3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YEJIOBeKa Ha COCTOSIHUE HPUPOAHBIX U
UCKYCCTBEHHBIX 3KOCHCTEM. YCUJIEHHE BHUMaHMs K NPUKIAJHOW HAIpPaBICHHOCTH Yy4eOHOIo
npenMera «buonorus» MpoAUKTOBaHO HEOOXOIUMOCThIO 00€CNeUeHUs YCIOBHUM ISl perieHus
OJIHOM M3 aKTyaJIbHBIX 33/1a4 HIKOJBbHOTO OMOJIOrHYEcKOro o0pa3zoBaHus, KOTOpas Mpeanoaaraer
dopmupoBaHHe y OOYy4aroIUXCs CIIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUAM TUHAMUYHO
pa3BUBAIOIIErOCS COBPEMEHHOTO MUpA.

buonorust Ha ypoBHe cpeaHero oOmiero oOpa3oBaHMsI 3aHHMaeT BaxHoe Mecto. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOUIUMXCs MPEICTaBICHUNH O HAaydyHOM KapTHHE MHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTEIbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W SBOJIIOLUHU, CO3MaET YCIOBHS JJIsA: TO3HAHUS 3aKOHOB KMBOM IPUPOBI,
¢dopmupoBanusa (yHKIMOHAJIBLHOW TPaMOTHOCTH, HABBIKOB 37J0pPOBOr0 M Oe3omacHoro obpasa
KHU3HH, YKOJIOTUIECKOTO MBIIUICHHUS, [IEHHOCTHOTO OTHOIICHHUS K )KUBOH MPHUPOJIE U YETIOBEKY .



bonbmioe 3HadeHwe OWONOTHS HMMEET TakkKe JUIsl PELIEHUS BOCHUTATENbHBIX U
pa3BUBAIOIIMX 33Ja4 CPEIHEro oomero o0pa3oBaHus, couuainzanuu oOyyaromuxcs. M3yuenue
Ounonoruun obecrieynBaet YCIIOBHS JUTSL (dbopmupoBaHus MHTEJUICKTYaJIbHBIX,
KOMMYHHMKAIIUOHHBIX U HH(MOPMAIIMOHHBIX HABBIKOB, ACTETUYECKON KYJIBTYpBI, CIOCOOCTBYET
MHTETpanuy OUOJIOrMYECKUX 3HAHUN C MPECTABICHUSAMU W3 APYTUX YUYEOHBIX NPEAMETOB, B
4aCcTHOCTH, (pU3HMKH, XUMHUHU U Teorpaduu. HazBaHHbBIE MONOKEHUS O MpeIHA3HAUYCHUH Y4eOHOTO
npeamera «buonmorus» CoCTaBUIM OCHOBY Ui OIpEICNICHUS IMOJIXOAOB K OTOOpYy H
CTPYKTYPUPOBAHHIO €TO COAEPIKAHUS, TPEICTABICHHOIO B IIPOrpaMMe o OHOJIOTHH.

OTt60p conepkanust yueOHoro npeamera «buonorus» Ha 6a30BOM ypOBHE OCYLIECTBIIEH C
HO3HUIUN KYJIBTYpOCOOOPA3HOTO MOAX0Ja, B COOTBETCTBHH C KOTOPBIM OOYYarOIIUECs JOJIKHBI
OCBOWTH 3HAHMS M YMEHHs, 3HAUYUMbIC s (POpMUPOBAHMS OOIIEH KyJIbTYphl, ONPEACISIOImne
aJIecKBaTHOE TIOBEJICHUE 4YEJIOBEKa B OKPY’KaIOLIeH NPUPOAHON cpene, BocTpeOOBaHHBIE B
MOBCEIHEBHOM KH3HU U MPAKTHYECKOH nesTenbHocTH. Ocoboe MECTo B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT DJIEMEHTBl COJIEP)KaHUs, KOTOpbIE CIy’)KaT OCHOBOM uid  (OpMHUpPOBaHUS
IIPEACTABICHUM O COBPEMEHHOM €CTECTBEHHO-HAy4YHOW KapTUHE MHpPa M LEHHOCTHBIX
OpHUEHTAIUIX JUYHOCTH, CIOCOOCTBYIOUINX I'YMaHU3AlUNA OHOJIOTHYeCKOro 00pa3oBaHusl.

CTpyKTypUpOBaHUE COJEepXKaHUS Y4yeOHOro Marepuaia B HporpamMmme Mo OHOJIOTHUH
OCYIIECTBJIEHO C YYETOM MPUOPUTETHOIO 3HAYEHUS 3HAHUN 00 OTIIMUUTENIbHBIX OCOOEHHOCTSIX
J)KUBOM TNPUPOABI, O €€ YPOBHEBOM OpraHM3alUM W 3BOJIOLMU. B COOTBETCTBMHM C 3THUM B
CTpYKType yueOHoro npeamera «buonorus» BblIeNeHBI CIEAYIOUIUE COAEpIKATEIbHbIC JTNHUU:
«buonorus kak Hayka. MeToabl Hay4yHOTro mo3HaHus», «KieTka kak Ouonoruyeckas CUCTeMay,
«Opranusm kak Ouosiornyeckas cuctema», «CucrtemMa U MHOroo0pasue OopraHMuecKoro Mupay,
«OBOJIIOLIMS )KUBOH MPUPOABD», « IKOCUCTEMBI U MPUCYILINE UM 3aKOHOMEPHOCTY.

Ilens u3ywyenus ydeOHoro mnpenmera «buomorus» Ha 6a30BOM ypOBHE — OBIIAJICHUE
00y4JalIMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIMOHAIBHOM OpraHu3alliid >KUBBIX CHCTEM
pa3HOro paHra u NpuoOpeTeHne YMEHUM UCIIOJIb30BaTh 9TU 3HAHUS JIJI TPAMOTHBIX JICWCTBHI B
OTHOIIEHUH 00BEKTOB KMBOW MIPUPOJIbI U PEILICHUS PA3IUYHBIX )KU3HEHHBIX TPOOJIEM.

JocTwxkenne Lenu u3ydeHus ydeOHoro mnpenmera «buonorus» Ha 6a30BOM ypoBHE
o0ecreunBaeTcs pelIeHueM caelyomuX 3a1au:

OCBOEHHE OOy4YaloIIMMUCA CHCTEMbl 3HAaHUNW O OHOJOTMYECKHX TEOpUSX, YUYCHHSX,
3aKOHAX, 3aKOHOMEPHOCTSX, TMIIOTEe3ax, MpaBWiIax, CIyXKallMX OCHOBOM Uisl (opMHUpOBaHUS
MPEACTABICHUI O €CTECTBEHHO-HAYYHOM KapTHHE MHUpa, O METOJaX Hay4YHOro ITO3HaHWI,
CTPOCHUHU, MHOT000pasMM U OCOOCHHOCTSAX JKHMBBIX CHCTEM pa3HOrO YPOBHS OpraHU3allHH,
BBIJIAIOIIUXCS] OTKPBITUSAX U COBPEMEHHBIX UCCIIEIOBAaHUIX B OMOJIOTUH;

dbopMupoBaHue y OOyd4aromMXCsl MO3HABATEIbHBIX, MHTEIIEKTYaJbHBIX U TBOPYECKHX
CIOCOOHOCTEH B Mpoliecce aHalu3a JaHHBIX O MyTSIX Pa3BUTHUS B OMOJIOTMU HAyYHBIX B3IJIAIOB,
UJEN U MOJXO0I0B K U3yUYEHHUIO JKUBBIX CUCTEM PA3HOTO YPOBHS OPraHU3aLUY;

CTaHOBJIEHHWE Yy oOydJaromuxcsi oOuel KyJabTyphl, (YHKIHOHAJIBHON TIPaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSACHATH U OLEHUBATh SBJICHUS OKPY’KAIOLIEro MUpa KUBOW MPUPOIBI HA
OCHOBaHWU 3HAHUU U OMBITA, TOJYYEHHBIX MPU U3yUYEHUU OUOJIOTHH;

dopmupoBaHre y OOYyYarOIUXCS YMEHMH WIUTIOCTPUPOBATH 3HAUYEHUE OHMOJIOTMYECKHUX
3HAHUM B MPAKTHYECKOW JEATEIBHOCTH 4YEJIOBEKAa, PAa3BUTUM COBPEMEHHBIX MEIUIIMHCKUAX
TEXHOJIOTHI B arpoOUOTEXHOJIOTHIA;



BOCMHUTAaHUE YOEXAEHHOCTH B BO3MOXHOCTH TO3HAHUS YEJIIOBEKOM >KUBOW MPUPOJIBL,
HE00XOIMMOCTH OEpEKHOTO OTHOUICHHUS K HEl, COOIOIEHUS AITUYECKUX HOPM IPU MPOBEACHUN
OMOJIOrMYECKHUX MCCIICIOBAHUM;

OCO3HAHHE LEHHOCTU OMOJIOTMYECKMX 3HAHWN JIsl TIOBBIIMICHUS YPOBHS 3KOJIOTHYECKOM
KYJbTYpBI, 17151 GOPMUPOBAHUS HAYYHOTO MUPOBO33PEHHUS;

[IPUMEHEHNUE NPUOOPETEHHBIX 3HAHUU M YMEHUH B IIOBCEIHEBHOM JKU3HU JJIS OLEHKU
MOCJEACTBUI CBOEW JEATENIHOCTH IO OTHOIICHUIO K OKPYXKAIOWIEH cpeae, COOCTBEHHOMY
3I0pOBBI0, 000CHOBaHUE U COOIOICHUE Mep TPO(HIIAKTHKH 3a00I€BaHU.

B cucteme cpennero o6uiero oopazoBanus «buonorus», nzydaemas Ha 0a30BOM YpOBHE,
SBIISIETCS 0053aTEIbHBIM YUYEOHBIM ITPEIMETOM.

Jis u3yuenus 6uonoruu Ha 6a30BOM ypOBHE CPEIHEr0 OOIIEero 00pa3oBaHMs OTBOIAUTCS
68 yacoB: B 10 kimacce — 34 gaca (1 gac B Henenio), B 11 kimacce — 34 gaca (1 gac B Henenio).

COJAEPKXAHUE OBYYEHUSA

10 KJIACC

Tema 1. Buosiorusi kak Hayka.

buonorus xak Hayka. CBsi3b OMOJIOTMM C OOLIECTBEHHBIMU, TEXHUUECKUMH U JPYTUMHU
€CTeCTBEHHBIMH HayKamu, (uiocoduei, 3THKOH, ACTETUKOM W mpaBoM. Ponb Ouonoruu B
(OopMHUPOBAHNUN COBPEMEHHOM Hay4yHOI KapTUHbI Mupa. CucTemMa OMOJOTHUYECKUX HayK.

Mertonbl O3HAHUS KUBOW NPUPOAbI (HaOII0IEHUE, SKCIIEPUMEHT, ONMCAaHUE, U3MEPEHHE,
KJaccu(uKanus, MOIEIMPOBaHUE, CTATUCTUYECKAsi 00pabOTKa TaHHBIX).

JleMoHCTpanum:

[Toptpetsi: Y. Hapsun, I'. Mennens, H. K. Konbsuos, /Ix. Yorcon u @. Kpuk.

Tabnuupl 1 cxembl: «MeTobI TO3HAHUS KUBOW TPUPOIBI».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[Tpaktueckass pabora Ne 1. «lcmonp3oBaHue pa3iaMYHBIX METOJOB NpPH HU3YYEHUU
OMOJIOrN4YECKUX O0OBEKTOBY.

Tema 2. /KuBble cucTeMbI M HX OPraHU3aI M.

Xusple cucreMbl (OMOCHCTEMBI) Kak IMpeaMeT H3ydeHus Ouonoruu. OTIMuue >KHUBBIX
CHUCTEM OT HEOPTAHWYECKOU MPUPOJIBI.

CgoiicTBa OuocucTeM | HX pa3HoOOpa3ue. YPOBHU OpraHu3alud OHOCHCTEM:
MOJIEKYJIIPHBIA,  KJIETOYHBIM,  TKAaHEBbIM, OPraHU3MEHHBIM,  IONYJISALHUOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOreo1eHOTHYEeCKH), OMOC(hepHBIH.

JdemoHcTpaumuu:

Tabmupel u cxembl: «OCHOBHbIE TPHU3HAKU KU3HW», «YPOBHU OpraHU3alluy KUBOU
IIPUPOJBIY.

Ob6opynoBanue: moaens Monekynbl JJHK.

Tema 3. XMMHYECKHI COCTAB M CTPOCHUE KJIECTKH.

XHWMHMYECKMH  COCTaB  KIJIETKH. XHAMHYECKHE  DIJIEMEHTHI: MaKpO3JIEMEHTHI,
MUKpO3JIEMEHTHI. Bosia 1 MUHEpaJIbHbBIE BEILIECTBA.

@yHKIIMM BOJBl M MUHEpAJIbHBIX BelleCTB B KieTke. [loanepkaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHue 6eIKOB. AMUHOKHUCIOTHI — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHMblE€ AMHHOKHUCIIOTHI. AMHHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYphl OEIKOBOH
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MOJIEKyJbl (TIepBUYHAs, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAs CTPyKTypa). XUMHUECKHE
cBoiicTBa OenkoB. buonorndeckue GpyHKIMMU OSITKOB.

@epmeHTHl — OHOJOrHuYeckre Kataiau3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIM ILIEHTD,
cyOctpatHas cneuuduuHoctb. Kodepmentsl. Butamunbl. Omianuuss  ¢GEepMEHTOB  OT
HEOPraHWYECKHUX KaTalln3aToOpOB.

YrieBoapl: MOHOCaxapu bl (TIOKO3a, prubo3a U 1e30Kkcuprd03a), qucaxapuibl (caxaposa,
JAKTO3a) W TMOJIMCAaxXapuabl (KpaxMmall, TJIHKOTeH, MeJUIoio3a). buomornyeckue QyHKIUN
YIJIEBOJOB.

Jlunuaer:  Tpurmunepuabl, dochomunuabl, crepounsl. [ 'mapodribHO-THAPODHOOHBIE
cBoiicTBa. buonornueckue ¢pyHkunu aunuaoB. CpaBHEHHE YTIIEBOAOB, OCIKOB M JIMIHIOB Kak
MCTOYHUKOB YHEPIHH.

Hyxkneunoseie kucnotsl: JIHK u PHK. Hykieotunbl — MOHOMEPBI HYKJIE€UHOBBIX KHUCIIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne u ¢dynkuuun PHK. Bunet PHK. AT®: crpoenue u
GyHKIIH.

[{uronorus — Hayka o kiuerke. Kiierounas teopus — npuMep B3aUMOJCHCTBHS UACH U
¢bakToOB B HAYYHOM MO3HAHUH. METO/IbI U3YUYEHUS KIETKH.

Knetka kak nenoctHas xuBasi cuctema. OOmiye nMpu3Haky KIETOK: 3aMKHYTasl Hapy>KHas
MeMmOpaHa, monekyibsl JIHK kak renernueckuii anmapar, cucTemMa CUHTE3a OeJka.

Tunel KIETOK: 3yKapuoTHdeckas M IpokapuoTuueckas. (OcoOEHHOCTH CTpPOEHUs
npokapuoTuyeckoi kiuetku. Kinerounas crenka 6akrepuil. CTpoeHHE dYKapUOTHUECKON KIIETKU.
OcCHOBHBIE OTINYUS PACTUTEIHHON, )KUBOTHOU U TPUOHOMN KIIETKH.

[ToBepXHOCTHBIE CTPYKTYpBI KJIETOK — KIJIETOYHAS CTEHKA, TNIMKOKAIMKC, UX (DYyHKIHH.
[Tnasmatnueckass memOpana, e€ cBoiictBa W (QyHkimuu. LluroriazMa m e€ OpraHOHIBL
OnnomemOpanHble opranonasl kietku: JIIC, anmapar [onbaxku, 1u3ocomsl. [omyaBTroHOMHBIE
OpraHoubl KJIETKU: MHUTOXOHApPUH, IMIacTuiabl. IIpomcxoxkneHne MHUTOXOHAPHUH W IUIACTHA.
Bunpr nnactua. HememOpaHnHble opraHoOU/Ibl KJIETKU: PUOOCOMBI, KIIE€TOUHBIN LIEHTp, LIEHTPHUOIIH,
PECHUYKH, KIyTUKUA. DYHKIIMHA OpraHOUOB KJIETKU. BrirtoueHusl.

SAnpo — perynaTopHslil HeHTp kiaeTku. CTpoeHue sapa: sepHas 000104Ka, Kapuora3ma,
XpOMAaTHH, AIPBIIIKO. XPOMOCOMBI.

TpaHCIIOpPT BEIIECTB B KIIETKE.

JdemoHcTpaumuu:

[Toprpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkunc, P. ®panxnun, K. M. bap.

Huarpammbl:  «PacnipenesieHue XWMHYECKHX JJIEMEHTOB B  HEXUBOW MIPUPOIEH,
«Pacnipenenenue XUMUYECKUX IEMEHTOB B )KMBOW IIPUPOJIEN.

Tabmuubl u cxemsl: «Ilepuoanyeckas TabiMIa XUMHUYECKUX >JIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJBI», «bruocunTes Genka», «CTpoeHue Monekyisl Oenka», «CTpoeHue GpepmMeHTa,
«Hyxneunossie kucnotsl. JITHK», «Ctpoenne monekynsl AT®», «CtpoeHne s3yKapuoTHIECKOU
KIeTkn», «CTpoeHue >XUBOTHOW KIeTKkn», «CTpOoeHHE pPAaCTHTENbHOW KIETKn», «CTpoeHue
IIPOKAPUOTUYECKON KIETKW», « CTPOCHHUE Apa KIETKN», «YTIEBOABDY, «JIMmuabm.

Ob6opynoBaHue: CBETOBOW MMKPOCKOM, 00OpYJIOBaHWE Ui NPOBEACHUS HAOIIOJICHHH,
U3MEpEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENbHBIX, JKUBOTHBIX M OaKTepHaIbHBIX
KJIETOK.

JlabopaTopHblie U IpaKkTHYeCKHe padoThl:



JlaGopatopuast pabora Ne 1. «l/3ydyeHue KaTaTUTHYECKON aKTUBHOCTH (epMEHTOB (Ha
IIpUMEpE aMMJIa3bl WK KaTaaas3bl)».

Jlabopatopuast padora Ne 2. «M3yueHue cCTpoeHUs KIETOK pPACTEHHUH, >XKMUBOTHBIX U
OaxTepuii Mol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMHCAHHUE».

Tema 4. ' KuznenesareJLHOCTh KJIETKH.

OOMeH BemecTB, WIH METa0omu3M. ACCUMWISIMS (IUIACTHYECKU OOMEH) U
JTUCCUMIIALINS (PHEPreTHUECKU 0OMEH) — IBe CTOPOHBI €IMHOTO TIpolecca Merabonusma. Poib
3aKOHOB COXPAaHEHUs BEUIECTB U YHEPTUU B IOHUMAHUHU METa0OoIU3Ma.

Tunber oOMena BemiecTB: aBTOTpOodHBIN U reTepoTpodHsbii. Pons pepmeHTOB B 00MEeHE
BEILECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®orocunte3. CBeroBas u TeMHOBas (a3bl (orocuHTe3a. Peakiuu QorocuHTe3a.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HAUYCHHE (POTOCHHTE3a IS KU3HH Ha 3emuie. Biusaue ycnoBuit
cpenbl Ha (POTOCUHTE3 U CIIOCOOBI MOBBIIIEHUS €r0 MPOAYKTUBHOCTH Y KYJIbTYPHBIX PAaCTEHUH.

XemocuHTe3. XEMOCHHTE3UPYIOIIHe OakTepuu. 3HaYeHWE XEMOCHHTE3a /I KU3HHU Ha
3emuie.

OHepretuyeckuii oOMeH B  KjeTke. PacmienieHue BEIIECTB, BbIJCIEHUE U
AaKKyMYJIMPOBAHHE SHEPTUU B KJIETKE. DTallbl 3HepreTudeckoro oomena. ['nukonus. bpoxxenue u
ero Buabl. KucmoponHoe oxkuciaeHue, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopmmpoBanre. DPPEKTUBHOCT IHEPTETUISCKOTO 0OOMEHa.

Peakiun marpuuHoro cuHTe3a. ['eHernueckas wuHpopmamus u JHK. Peamuzamus
TeHeTUYeCKON HH(popMaluu B KieTke. ['eHeTuuecKuit KoJ U ero CBOMCTBa. TpaHCKpUILIUS —
matpuuHblii cunTe3 PHK. Tpancnsanus — Onocunres Oenka. Dtansl TpaHciasuuu. Konuposanue
aMUHOKUCIOT. Ponb pubocom B GuocuHTe3e Oelnka.

Hexnerounsle ¢opmbl ku3HM — BUpycbl. Hcrtopust oTkpbitus Bupyco (. W.
WBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HEHHOTO IUKIa BUpPYcoB. baktepuodaru. bonesnu
pacTeHuid, >KUBOTHBIX U YEJIOBEKA, BbI3bIBa€MbIE BUpYycaMu. Bupyc nMmyHoaedunTa 4emoBeKa

(BUY) — BozOymgurenr CIIMJla. OOpartHas TpaHCKpUIIIMsA, peBepTa3a U HHTErpasa.
[TpodunakTrka pacnpocTpaHeHHs] BUPYCHBIX 3a00I€BaHHIA.
JleMoHCTpanum:

IToptpetsr: H. K. Konbuos, 1. . Usanosckui, K. A. Tumupszes.

Tabmuumpt w  cxembl: «Tunbl  nutanus», «Mertabonusm»,  «MUTOXOHIPUS,
«JHepreTuueckuii ooMen», «Xmopormnacty, «Dotocunrtes», «Crpoenne [JHK», «Ctpoenue u
dbyHKIMOHUpoBaHue TeHay, «CuHTe3 Oenka», «leHeTMdeckwii Kom», «Bupycem,
«baktepuodarn», «Ctpoenune u ku3HeHHBIM 1wk Bupyca CIIM[a, O6akrepuodaray,
«Pennmukanms JJHK».

Ob6opynoBanue: monenu-anmumkanuu «Yasoenue JJHK u tpanckpunmmsy», «buocunres
Oenka», «CTpoeHHEe KIETKW», MojieThb cTpykTypsl JIHK.

Tema 5. PazMHOKeHHe M HHAMBHAYAIbHOE PA3BUTHE OPraHU3MOB.

KneTounslii 1uki, WM KU3HEHHBIM UK kieTku. Wutepdaza u muto3. Ilpoueccsr,
nporekaromue B uHtepdasze. Permmukanus — peakmus marpuunoro cunteza JJHK. Crpoenue
XpoMOCOM. XPOMOCOMHBI HAa0Op — KapHOTHUIl. J[UTUIOMAHBIA M TaIUIOMIHBIA XPOMOCOMHBIE
Habopbl. XpomaTuapl. [luTomornueckre OCHOBBI Pa3MHOXKEHUS M WHIWBHIYATHHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne xnetkn — muto3. Cramuum mwurosa. Ilpouecchl, mpoucxondiiyve Ha pa3HBIX
CTaAUSAX MUTO3a. bHOJIOTHUYECKUI CMBICIT MUTO34.



[Tporpammupyemast ruesb KIETKH — allonTo3.

@opMbl  pa3MHOXKEHHSI OpraHu3MoOB: Oecroysioe u 1ojioBoe. Buapl  Oecrnonoro
pPasMHOXKEHUS: JeJICHHE HAJBOE, MOYKOBAHUE OIHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa3oBaHuE,
BEre€TaTUBHOE pa3MHOKEHHE. VICKyCCTBEHHOE KIOHHpPOBAaHME OPraHU3MOB, €0 3HAYEHUE s
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €r0 OTIMYUS OT OECIoI0ro.

Meiio3. Craguu meiosza. [lporeccsl, mpoucxomsume Ha cragusx meinosa. [loBenenue
XpoMocoM B Mero3e. Kpoccunrosep. buonornueckuii cMbICa 1 3HaYEHUE MEH03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KJIETOK Y KUBOTHBIX. [losoBBIE Kene3bl:
CEeMEHHUKU M suyHUKH. OOpa3oBaHUE M Pa3BUTHE MOJOBBIX KJIETOK — ramer (CrepMaTo30ui,
AWLEKIeTKa) — crepmaroreHe3 U oBoreHe3. (OcoOEHHOCTH CTPOCHHS SHUIEKICTOK H
crepmaTo3onaoB. Omionorsopenue. Ilaprenorenes.

WuauBuayanbHoe pa3BuUTHE (OHTOreHe3). OMOpHOHANBHOE pPAa3BUTHE (IMOPHUOTEHE3).
Otansl AMOPHOHAIFHOTO PAa3BUTHA Y TO3BOHOYHBIX JKUBOTHBIX: APOOJIEHWE, TacTPYJISIHS,
opraHoreses. ITocramOproHnaibHOe pa3BuTHE. THUNBI MOCTIMOPHOHAIBHOIO PA3BUTHUS: IPSIMOE,
HenpsiMoe (TMYuHOYHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (PAKTOPBI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJICTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 BETKOBOIO PaCTEHUS: CTPOEHUE CEMEHU, CTaAUU
pa3BUTHA.

JdeMoHcTpanum:

Tabmuie! u cxembl: «DOpMBI pa3MHOKEHHSI OPraHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
LBETKOBBIX pacTeHUui», «BererarnBHOe pa3MHOXKEHHE pacTeHU», «JlelleHne KIEeTKH
Oaktepuit», «CTpoeHHE TMOJOBBIX KIETOK», «CTpoeHHE XPOMOCOMBDY, «KIIETOUHBIN UK,
«Pemmkanus THK», «Muto3», «Meio3», «lIpamoe n Henpsmoe pa3Buthe», «l'ameTorenes y
MJIEKOMUTAOIINX U YeN0BeKa», «OCHOBHBIE CTa I OHTOTEHE3a).

OOGopyaoBaHue: MHKPOCKOI, MUKpomnpenaparbl «CrepMaTo30ubl MIIEKOTHUTAIOIET 0y,
«Sineknerka miekonuTaromero», «KapnokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
Moieb-anriaukanus «/Jlenenue knetkmn», moaens JJHK, Mogens meTadaznoit XpoMOCOMBI.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

JlaGopaTtopHnast padora Ne 3. «HabmroieHne MuTo3a B KJIETKaX KOHUMKA KOPEIIKa JIyKa Ha
TOTOBBIX MUKpOIIpenapaTax.

JlaboparopHas pabota Ne 4. «V3yueHue CTpOEHHS TOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HacsieacTBeHHOCTh U H3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHeTuku. Mcropuss pa3BuThs TeHETHMKH. Pojib LHUTOIOTMH U
AMOPHUOJIOTUY B CTAHOBJICHUM T€HETHKHU. BKI1a] pOCCHICKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
TeHETUKU. MeToabl TEeHEeTUKH (TUOPHUIONOTUYECKUH, IUTOTEHETHUYECKU, MOJEKYISIpHO-
reHeTuyeckuit). OCHOBHbIE T€HETUYECKUE MOHATHS. ['eHeTnyeckass CHMBOJIMKA, UCTIOIb3yeMasi B
CXEMax CKpeIIMBaHHI.

3aKOHOMEPHOCTH  HACJEIOBAaHUS  NPU3HAKOB, yCTaHOBIEHHble [.  MeHaenem.
MoHorubpuaHoe cKpeuBanyue. 3aKoH eMHOo00pa3us rTuOpUI0B nepBoro nokojienus. [Ipasuio
JOMUHUPOBaHUA. 3aKOH pacUleluieHuss Npu3HakoB. [mmore3a uwcrorel ramer. IlomHoe m
HEMNOJIHOE JOMUHHUPOBAHHUE.



JurnbpupHoe  ckpeuiyMBaHuMe. 3aKOH  HE3aBUCUMOIO  HAC/IEJOBAaHUS  NPH3HAKOB.
LluTOoreHeTHUECKUe OCHOBBI JUTHOPUIHOTO CKPELIMBaHHA. AHAIM3UPYIOIIEEe CKPEIIMBaHHE.
Mcnonp30BaHne aHATM3UPYIOLIETO CKPEIMBAHUS TSI OTIPEICTICHUS TEHOTUIIA OCOOH.

CueruieHHOe HacjenoBaHWe Tnpu3HakoB. PaGora T. Moprana 1o CIEIUICGHHOMY
HacJIEJOBaHMIO IreHOB. Hapyienue cuenineHus reHoB B pe3ynbTaTe KpOCCHHIOBEpA.

XpOMOCOMHasl TEOpUS HACIIECTBEHHOCTH. | eHEeTHUeCKHue KapThl.

I'eneruka nona. XpoMOCOMHOE OIpENEICHUE 110Ja. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
I'omorameTHsle M TreTeporaMeTHble OpraHu3Mbl. HaciienoBaHue NPU3HAKOB, CLEIUIEHHBIX C
IOJIOM.

N3meHunBOCTh. BUibl ”3MEHUMBOCTHU: HEHACIIECTBEHHAs M HacleACTBeHHasd. Ponb cpezpl
B HEHACJICJICTBEHHOW HW3MEHUYMBOCTU. XapaKTEPUCTUKAa MOJU(PHUKAIMOHHON H3MEHYHUBOCTH.
BapuanuoHHsbIil pan 1 BapuanuoHHas kpusas. Hopma peakuuu npusHaka. KonnuecTBeHHbIE U
Ka4yeCTBEHHbIE PU3HAKU U UX HOpMa peakiuu. CBoicTBa MOAU(PHUKAIIMOHHON U3MEHYMBOCTH.

HacnencrBenHas, niy reHOTUITMYECKAsi, M3MEHUYMBOCTh. KOMOMHATHBHAS M3MEHYHUBOCTb.
Meiio3 u monoOBOM mpomecc — OCHOBA KOMOMHATMBHOM M3MEHUMBOCTH. MyTallMOHHas
u3MeHunBocTh. Kiaccugukanus MyTaluii: TeHHble, XpOMOCOMHBIE, I'eHOMHble. Yactora u
OpUYMHBI MyTauuid. MyTtareHHsle GakTopbl. 3aKOH TOMOJIOIMYECKHX PSJIOB B HACIEICTBEHHON
n3menunBoctu H. 1. BaBunosa.

BuesinepHast HacIe1CTBEHHOCTh U H3MEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJBI T€HETHUKH 4YEJIOBEKA:
IeHEANOrnYeCKUi, OJIM3HELOBBIH, LMTOT€HETUYECKUH, OMOXMMUYECKHH, MOJIEKYJISIPHO-
reHeTuyeckuil. COBpEMEHHOE OIpe/IeJIeHUEe TEHOTHUIA: IIOJHOT€HOMHOE CEKBEHHPOBAHHUE,
TEHOTHUIUpPOBaHKUE, B ToM uyucie ¢ nomomipio [1I[P-ananmuza. HacnencrBennsie 3aboseBaHus
4eJoBeKa: TeHHble O0oJie3HH, OOJIe3HM C  HACJIEACTBEHHOW MpPepacroiokKeHHOCTHIO,
XpoMocoMHble Oosne3Hu. ComaTuyeckue W TreHepaTuBHble MyTauud. CTBOJIOBBIE KIIETKH.
[TpuHLIMIIBI 370pOBOTO 00pa3a >KU3HU, TUArHOCTUKU, TPOMUIAKTUKHU U JIEYEHUS T€HEeTHUYECKUX
Oose3Heil. MenuKo-TeHeTHYECKOe KOHCYJIbTUPOBAHUE. 3HAUYEHHWE MEIUIIMHCKOW TEHETHKU B
NPEJOTBPALICHUN U JICYEHUHN TeHETHYECKUX 3a00JIeBaHUN YeI0BeKa.

JleMoHCTpanum:

[Toptpetsr: I'. Mennens, T. Mopran, I'. ne ®pus, C. C. Yerepukos, H. B. Tumodees-
Pecosckmii, H. 1. BaBuios.

Tabnuupl u cxembl: «MOHOTMOPUHOE CKPELIMBAHUE U €r0 IUTOI€HeTHUYECKasi OCHOBAY,
«3aKOH pacIIeIUIEHUs] M €ro IMTOIeHETHYEeCKass OCHOBa», «3aKOH YHUCTOTBI TrameT»,
«lurnbpunnoe ckpeumBanue», «LuTomornyeckue OCHOBBI AUTMOPUIHOIO CKPEIIMBAHUS,
«Meios», «B3zanMonencTBre auienbHBIX T€HOBY, «I eHeTnyeckne KapThl paCTeHUM, KUBOTHBIX
U uenoBeka», «['eHeTmka mona», «3aKOHOMEPHOCTH HACJIEIOBAaHUSA, CLEIUIEHHOIO C IOJOMY,
«Kapuotunsl dYenmoBeka M KHUBOTHBIX», «Buasl u3MeHunBoctn», «MoaudukanmonHas
U3MEHUYUBOCTH», «HacnenoBanue pesyc-gakropay, «l'eHeTHKa Ipynn KpoBu», «MyTalioHHas
M3MEHYUBOCTDY.

Ob6opynoBanue: MoAeTU-aNIUIMKALUU «MoHOruOpuaHOe CcKpeuBanue», «Hemnonnoe
JTOMUHUpOBaHue», «JluruOpunHoe ckpemuBanue», «llepekpéct Xpomocom», MHUKPOCKON H
Mukpornpenapar «Jlpo3oduna» (Hopma, myTanuu GopMbl KPbUILEB U OKpPAacKu Tela), repdbapuit
«I"0opox mOCEBHOW».



JlabopaTopHble M mnpakTHYeckue padorTbi:JlaboparopHas padora Ne 5. «U3yueHue
pe3yJabTaTOB MOHOTMOPUIHOTO M JUTHOPUIHOTO CKPEIIUMBAHHUS y JPO30(HIbI Ha TOTOBBIX
MUKpOIIpenaparax.

JlaGopaTtopnas pabora Ne 6. «M3yueHne MoaupUKaIMOHHON U3MEHUYMBOCTH, TTIOCTPOCHUE
BApUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOIY.

Jlaboparopuas pabora Ne 7. «AnHamu3 wmyranuid y JApo30ouIbI HA TOTOBBIX
MHUKpOIIpenaparax.

[TpakTrueckas padorta Ne 2. «CocTaBieHue U aHaIU3 POAOCIOBHBIX YETOBEKa.

Tema 7. Cesekuusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHH.

Cenekusi Kak HayKa U Ipoliecc. 3apoKIeHHe CeleKlnu U goMectukanus. Yuenue H. U.
BaBwioBa 0 IEHTpax NPOUCXOXKICHUS M MHOro0Opaswsi KyJIbTYPHBIX pacTeHuid. LleHTpsI
MIPOUCXO0KICHHS TOMAIIHUX )KUBOTHBIX. COpT, NOPO/A, LITAMM.

CoBpeMeHHbIE METOJbI CeIeKIUU. MacCoBblii U WHIAMBUAYAIbHBIA OTOOpPHI B CENEKLUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpeIUBaHUE — UHOPUAMHT.
Uucrass nunug. CkpeumuBanwe 4YHCTBIX JuHUW. [ereposuc, wim rulOpuaHas cuia.
Hepoacreennoe ckpemuBanue — ayTOpuaunr. OtnanéHHas ruOpuauzanuss U e€ yCHeXu.
HcKkyccTBeHHBIM MyTareHe3 W IMOJIY4Y€HUE IOJIUIUIOWJI0B. JIOCTHIKEHMS CEeNEeKUUU PaCTEeHUM,
JKUBOTHBIX U MUKPOOPTaHU3MOB.

buoTtexHonorust kak oOTpacib NPOU3BOACTBA. ['€HHas WHXKEHepus. OTambl CO3/aHUs
pexombunantHoit JIHK wu Tpancrenneix opranusmoB. Knerounas umxenepusi. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiloHupoBaHHe BbICOKOIIPOYKTUBHBIX
CEIIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE M JTHUYecKkue mpodmemer. 'MO —
TeHETHUYECKU MOIU(DHUIIMPOBAHHBIE OPTaHU3MEI.

JeMoHcTpanuu:

[Toptpetsr: H. U. Basunos, U. B. Muuypus, I'. JI. Kapneuenko, M. @. BaHoB.

Tabmuupl u cxembl: Kapta «lleHTpBI TPOUCXOXKIECHHS M MHOT000pasvs KyJIbTYPHBIX
pactenuit», «Ilopoapl noMalIHUX KUBOTHBIX», «CopTa KyJbTypHBIX pacTeHHil», «OTnanéHHas
rubpuamzamusy, «Pabotel akagemuka M. @. HWBanoBay, «[lomumnougus», «OOBEKTHI
ounorexHonorun», «Kiaerounele KylabTypbl U KIOHHUpOBaHUE», «KOHCTpyHpoBaHHE U TEPEHOC
T€HOB, XPOMOCOMY.

OO6opynoBaHue: MyJSKU IJI0JI0OB U KOPHEIUIOAOB AMKUX (OPM M KYJIBTYPHBIX COPTOB
pacteHuii, repbapuit «CenbCKOX03sIIICTBEHHBIE PACTCHHSI.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Oxckypcusi «OCHOBHBIE METOJIbI U JIOCTHMIKEHHUS CEJICKIIMM PACTeHUM W >KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIUIO, TJIEMEHHYIO (pepMy, COPTOUCIBITATEIbHBIA Y4YacTOK, B TEIIMYHOE
X03SIUCTBO, Ta0OPaTOPHUIO arpOYHHUBEPCUTETA WIIH HAYYHOTO IIEHTPA)».

11 KUIIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanocbUIKM BO3HUKHOBEHUS! 3BOJIIOLIMOHHONW TEOPUU. DBOJIOLUMOHHAS TEOpHUS U €€
MECTO B OMOJIOTHU. BiusiHIE YBOIOIIMOHHOM TEOPUU Ha pa3BUTHE OMOJIOTUU M IPYTHX HAYK.

CBUeTEIBCTBA HBOMIONUU. IlaleOHTONIOrHYECKHE: ITOCIEIOBATEIBHOCTE ITOSBICHHS
BHJIOB B TaJICOHTOJIOTUUECKON JICTOMHCH, TepeXxoHbie ¢popMbl. buoreorpadgudeckue: cxoncTBoO
U paznuune GayH u GIop MaTEPUKOB U OCTPOBOB.
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OMOpHOJIOTHYECKUE: CXOJCTBA M pa3iuuusi SMOPHOHOB pa3HbIX BHJIOB IO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTMUYHBIE, aHAJOTUYHbIC, PYIUMEHTApHbIE OpTraHbl,
aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKHE: CXOJICTBO MEXaHHW3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJMYECKUX ITyTel Y BCEX OPraHU3MOB.

OpomoumonHas teopus Y. JlapBuna. Ilpeamnocbulku BO3HMKHOBEHMS JapBUHU3MA.
JIBIKymiue CHJbl 9BOJNIOUMH BUAOB 10 JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTPaHUYEHHOCTH PECYpCcoB, HeompenenéHHas HW3MEHUYMBOCTh, OOppOa 3a CyIIECTBOBAHHE,
€CTECTBEHHBIN OTOOD).

Cunretndeckas Teopus 3Bostonun (CTD) u e€ 0CHOBHBIE TTOJIOKEHUS.

MuxkposBomtonus. [lonmynanusa kak eIMHULA BUAA U IBOJIIOLIUN.

JBmwxymue cuibl ((hakTophl) BOJIONUN BUAOB B MpHpoJe. MyTallMOHHBIA Mpouecc U
KOMOMHATUBHAs M3MEHUYMBOCTh. IlomynsnuoHHble BONHBI W Jpeid reHoB. M3zomsauus u
MUTIpanus.

EcrectBennblii oTO00p — HampaBistomuid ¢aktop sBomonud. DopMbel eCcTECTBEHHOTO
otbopa.

[Tprcnoco01eHHOCTh OPraHU3MOB KaK pe3yJibTaT 3Botonuu. [Ipumepsl npucnocoOneHuit
y Oopranu3mMoB. ApoMop(}03bl U UIMOATANITALIIH.

Bun u BumooOpazoBanme. Kpurtepum Buma. OcHOBHBIE (QOPMBI BHI000pA30BaHMS:
reorpauueckoe, IK0JI0rHuecKoe.

Makpospomonus. @opMel 3BoIOLMM: (UIeTHYECKas, TUBEPreHTHas, KOHBEPreHTHas,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxnaeHne  OT  HeCNEUMAIU3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
cricnuajan3anus. AIIaHTI/IBHaFI paauanus.
JleMoHCTpanum:

[Toprpetsr: K. JIunnen, XK. b. Jlamapk, Y. [Japsun, B. O. Kosanesckuii, K. M. bap, O.
I'exkensb, @. Mromnep, A. H. Cesepiios.

Tabmuupl u  cxembl: «Pa3BuTHe oOpraHMyeckoro Mupa Ha 3emie», «3apoJblln
MO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukcy, «®DopMbl OopbOBl 3a CYIIECTBOBAHUE,
«EctectBenHblit  0TOOp», «MHOroo0pasue CcopToB pacTeHuil», «MHorooOpasue Mopos
JKUBOTHBIX), «ITomymnsimumy, «MyTanuonHas U3MEHYUBOCTDHY, «ApoMopdo3bI»,
«Unnoanantanun», «OO0mas aereHepauus», «JBwxymue cuibl sBoionun», «Kapra-cxema
mapuipyta nytemectsus Y. Jlapsuna», «bopbba 3a cymectBoBanue», «llpucrnocoGneHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUECKOE BUJ000pa30BAHUEY.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C pa3IMYHBIMU TUIIAMH OKPacKH, HaOOp TUIOA0B U
ceMsiH, KosuteKuust «lIpumepbl 3alUTHRIX MPUCTIOCOOIEHUH Y JKUBOTHBIX», MOJI€Tb «OCHOBHbBIE
HaIpaBJICHUS 3BOIOLUNY, 00bEMHAs MOzeTb « CTpOEHHE TOJIOBHOTO MO3Ta ITO3BOHOYHBIXY.

Buoreorpaduyeckas kapra wmwupa, KoieKius «@DOpMBI COXPAaHHOCTH MCKOMAeMbIX
’KUBOTHBIX U pacTeHMil», Mojenb anrmuukanus «llepexpéct xpomMocom», BiIaKHbIE MpernapaThl
«Pa3Butune Hacexkomoro», «Pa3BuTue nArymku», Mukporpenapat «Jlpozoduna» (HopMma,
MyTalH (OpMbI KPBIILEB U OKPACKHU TeNa).

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

JlabopaTtopnast pabota Ne 1. «CpaBHEeHHE BUIOB IO MOP(OJIOTHIECKOMY KPUTEPHIOY.

Jlaboparopnas pabGota Ne 2. «OmucaHue NPUCIIOCOOJIEHHOCTH OpraHu3dMa Hu €
OTHOCHUTEJIBHOTO XapaKTepay.

Tema 2. Bo3HMKHOBeHHE M pa3BUTHE KU3HU Ha 3emJie.
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JloHayuyHble MpEACTABICHUS O 3apOXKIACHUU XKWU3HU. HayuHble rUmoTe3sl BOSHUKHOBEHUS
KU3HU Ha 3emiie: a0MOreHe3 W IMaHCHepMUs. XUMHUYEcKass 3BOMOnHA. AOHMOTCHHBIN CHUHTE3
OpraHMYECKHUX  BEIIECTB M3  HEOPraHWYECKUX. OKCIIEPUMEHTAIBHOE  IOATBEP)KIECHUE
XUMUYECKOW 3BoJiron. HavanbHble 3Tanbl Ouonorudeckoit sBostonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKHU. [lepBble KIETKH U UX
sBosIOIMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYIII dKUBBIX OPraHU3MOB.

Pazgutue xu3Hum Ha 3emie mno spaM U nepuoaaMm. Karapxei. Apxeiickas u
npotepo3oiickas 3pel. [laneo3oiickas spa U €€ NEPHOIbI: KEMOPHHCKUNA, OpPIOBUKCKHUU,
CUITypPUHCKUH, I€BOHCKUI, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKas 3pa 1 €€ IepuoAbl: TPHACOBBIN, FOPCKUHI, MEJIIOBOM.

KaiiHo3olickas 3pa u €€ nepuo/ibl: MajeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBI.

XapakTepucTuKa KiIMMara M IeoJIOTMYECKHX IporeccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPacTUTENIBLHOTO W >KMBOTHOTO MHpa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHwme,
pacuBeT U BBIMUPAHUE TPYIII KUBBIX OPTaHU3MOB.

Cucrema opraHMYecKOro Mupa Kak OTpa’keHue 3BOJIOLUU. OCHOBHBIE CUCTEMATUUYECKUE
CPYIIIbl OPraHU3MOB.

OBOJIIOLIMSL  4YEJOBEKa. AHTPOINOJOrus Kak Hayka. PasButhe mnpeacraBieHHil o
IIPOUCXOXKACHNUN YesloBeKa. MeToibl n3yueHus aHntpornorenesa. CxoAcTBa U pa3jinyus 4eJI0BeKa
Y )KMBOTHBIX. CUCTEMATUYECKOE MT0JIOKEHHUE YETIOBEKA.

JBuxyume cunbl  (pakTopsl) aHTpomorenesa. HacnencTBeHHass HW3MEHYMBOCTh U
ecTecTBeHHbIH 0TOOpP. OOIIECTBEHHBINH 00pa3 )KU3HU, U3TOTOBJICHUE OPYIUN TPY/a, MBILIUICHHE,
peub.

OcHOBHbBIE CTaJUU M BETBU HBOJIIOLMU YEJIOBEKA: aBCTPAIONUTEKH, YeloBEK yMeblid,
Yenosek npsaMmoxondmui, YenoBexk HeaHaepranbckui, Yenosek pasymubid.  Haxonku
MCKOMAeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBAHUS, 00JIACTh PaCHpPOCTpaHEHUsI, 00bEM TOJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIHS.

UYenoseueckune packl. OCHOBHBIE OOJBIIINE pachl: €BpOINEOUIHAs (€Bpa3uiicKas), HETpo-
aBcTpanmoujHas  (9KBaTOpUAlbHAas), MOHTOJOWIHAS  (a3MaTcKo-aMepukaHckas). UYepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENe YelOBEYECKMX pac K YCIOBUSM CYIIECTBOBaHUA.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdemoHcTpaumuu:

[Toptpetsr: @. Penu, JI. [Tactep, A. 1. Onapusn, C. Munnep, I'. FOpu, Y. [lapsun.

Tabmunel u cxembl: «Bo3nukHoBeHne COMHEYHON cHCTeMbD», «Pa3BUTHE OpraHMYEcKOTo
mupa», «PacturenpHas kieTka», <«OKuBoTHas knetka», «[lpokapuoTnueckas KIeTKay,
«CoBpeMeHHasi CUCTeMa OpraHu4yeckoro mMupay, «CpaBHEHHE aHATOMUYECKHX YEpPT CTPOCHUS
YeNoBeKa M YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MAJICOHTOJOTUYECKHX HAaXOJ0K
MPEAKOB COBPEMEHHOr0 4elloBeKay, «JlpeBHeimue mogm», «JpeBHue moan», «llepBbie
COBpPEMEHHBIE JI0N», «UenoBeueckre pach».

O6GopynoBanue: wmymsku  «l[Ipoucxoxaenne dyemoBeka» (OIOCTBI  aBCTPAJIONMTEKA,
MUTEKAaHTPOMa, HeaHAEepTalblla, KPOMAaHbOHIIA), CIENKA WIK U300pakeHHUsT KaMEHHBIX OpYIuit
MEepPBOOBITHOTO YeloBeKa (KaMHHU-YOIIEphl, pyOnia, ckpebdia), TeoXpoHOJIOTHYecKas Ta0uIla,
KoJuTeKus «©@opMbl COXPAHHOCTH MUCKOIMAEMBIX )KMBOTHBIX U PaCTEHUI.

JlaGopaTopHble U MpaKkTH4YecKHe padoThli:

[TpakTueckast padota Ne 1. «M3y4yeHne MCKOMAEMBIX OCTATKOB PACTEHHH U )KHUBOTHBHIX B
KOJUIEKLIHSX .
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DKCKypcusi «IBOJIIOIUS OPraHMYECKOTO MHpa Ha 3emie» (B €CTECTBEHHO-HAYUYHBIN WIH
KpaeBeIYeCKUil My3eil).

Tema 3. OpranusMsbl U OKpY:KalIIas cpeaa.

Okonorus Kak Hayka. 3ajadd M paslesbl AKOJOTMH. MeToJbl 3KOJIOTMYECKUX
UCCIIEIOBaHUH. DKOJIOrMYE€CKOe MUPOBO33PEHUE COBPEMEHHOTO YEIOBEKA.

Cpenpl  oOuTaHMs ~ OpPraHuU3MOB:  BOJHAs,  HA3eMHO-BO3JYIUHas,  IIOYBEHHAs,
BHYTPUOpPraHU3MEHHas!.

Okonoruyeckue (axropsl. Kiaccudukanus skonorndeckux (akropoB: aOMOTHYECKHUE,
OMOTHUYECKUE U aHTPOIIOTreHHbIE. JleHCTBUE SKOJIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (aKTOpBl:  CBET, TEMIeparypa, BIAKHOCTb.  DOTONEPHOAM3M.
[TpucnocoOneHus OpraHu3MoB K JEHCTBHIO aONOTHYECKHX (haKTOPOB. bruojgornueckmue puTMel.

buornueckue ¢dakropel. Buapsl OMOTHYECKMX  B3aUMOJCHCTBHI:  KOHKYpEHLH,
XHUIHUYECTBO, CUMOMO03 U ero ¢opmel. [lapazutusm, kooneparus, MyTyaju3M, KOMMEHCAIU3M
(KBapTUpPAHCTBO, HaXJEOHUYECTBO). AMEHCAIN3M, HEUTpadu3M. 3HaueHHe OHOTHYECKHUX
B3aMMOJIEMCTBUI [l CYIIECTBOBAHUSI OPIaHU3MOB B IPUPOAHBIX COOOIIECTBAX.

OKOJIOTMYECKHE XapPaKTepUCTUKH Momyssauud. OCHOBHBIE IIOKA3aTead IOIMYJISALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, pPOXAA€MOCTb, CMEPTHOCTb, MNPHUPOCT, Murpanus. JluHamuka
YHUCJIEHHOCTH MOMYJISILUU U €€ peryJisiusl.

JleMoHCTpanum:

[Toptpertsi: A. I'ymbonbar, K. @. Pynse, 3. I'ekkens.

TabGmuupl u cxemsl: kapta «IIpupogusie 30Hb1 3emuan», «Cpenbl 0OUTaHUS OPIaHU3MOBY,
«®Dotonepuoguzmy», «llomynsmum», «3aKOHOMEPHOCTH pOCTAa YHUCIEHHOCTH MOIYJIALUN
uH}y30pun-Tyhenpkm», «llumespie menmy.

JlabopaTopHbIie U IpaKTHYeCKHe padoThI:

JlaGopatopHas pabora Ne 3. «Mopdonornyeckrie 0COOEHHOCTH PACTEHUM U3 pa3HBIX MECT
OoOUTaHUN.

JlaGopaTtopHnast pabota Ne 4. «BnusiHre cBeTa Ha pOCT U Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuyeckas padora Ne 2. «IloacuéTr MIOTHOCTH MOMYJISALMHA Pa3HBIX BUAOB PACTCHUN.

Tema 4. Coo0mecTBa U IKOJIOTHYECKHE CHCTEMBbI.

CooOmiectBo  opranuzMoB  —  OuoneHo3. CTpykTypsl  OHolLieHO3a:  BHJOBas,
IIPOCTPAHCTBEHHAs, Tpopuueckas (nuuiesasi). Bunpi-nomunantel. CBs3u B OMOLIEHO3E.

Okonoruyeckue cuctembl (9kocuctemsl). [loHsTHe 00 sKOcHCTEME M OHOreoleHO3e.
QOYHKIMOHAIBHBIE KOMIIOHEHTBl OKOCHCTEMBI: IPOAYLEHTHI, KOHCYMEHTBHI, pEAYLEHTHI.
KpyroBopor BemiecTB M NOTOK 3HEPrUM B 3KocucTeMe. Tpoduueckue (IMUIIEBbIE) YpPOBHU
skocucteMbl. [lumeBbie nenu u cetd. OCHOBHBIE MOKa3aTelIM 3SKOCUCTEMBI: OHoMacca,
OPOAYKIHUSA. DKOJIOTMYECKHE MHpaMHJIbL: TPOJYKIHH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
AKOCUCTEM: YCTOMYMBOCTb, CAMOPETYJIALHNS, pazBuTue. CyKueccus.

[IpupoaHble 3KOCHUCTEMBI. ODKOCHUCTEMBI O3€p M PEK. ODKOCUCTEMA XBOWHOTO WU
HIMPOKOJINCTBEHHOTO JIEca.

AHTpONOTreHHbIE 3KOCUCTEMBL. ATPOIKOCHCTEMBI. Y POO3KOCHUCTEMBI. buosoruueckoe u
XO03sICTBEHHOE 3HaU€HHE arpOIKOCHCTEM U YPOOIKOCHUCTEM.

buopasznoobpaszue kak (akTop ycTondumBOCTH dKocucTteM. CoxpaHeHHe OMOJIOTHYECKOTO
pa3Ho0Opa3us Ha 3emIie.
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VYuenune B. U. Bepuaackoro o 6uochepe. I'panunibl, coctaB U CTpyKTypa Omocdepsl.
XKusoe BemectBo U ero QyHkuumu. OcoOeHHOCTH OMoOcepbl Kak TI00aTbHONW IKOCHUCTEMBI.
JluHamudeckoe paBHOBECUE B 0OpaTHas CBsI3b B Ouocdepe.

KpyroBopotsl BeliecTB U OMOTr€OXMMHYECKHE IHMKJIBI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTE OMochepbl. OCHOBHBIE OMOMBI CYIITH.

UYenoseuecTBo B Onochepe 3emiau. AHTpONOreHHbIe U3MeHeHus1 B Ouocdepe. ['mobdanbHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocyuecTBoBaHM€e MPUPOJBI U YyeraoBeuecTBa. CoxpaHeHue 6MopazHo0Opas3usi Kak OCHOBA
yctoiunBoctu 6uochepsl. OCHOBA pallMOHANIBHOTO YNPABJICHHS MPUPOIHBIMU peCcypcaMu U HX
UCIOJIb30BaHue. JlocTrykeHus: OMONIOrUM U OXpaHa IPUPO/IBI.

JleMoHCTpanum:

[Toptpetsi: A. JIx. Tencnu, B. H. Cykaués, B. 1. Bepnaackuii.

Tabmunel u cxemsl: «[lumessie nenu», «buoreHos: cocraB u crpykrypa», «lIpupoansie
coobmectBay, «llemm mnuraHusy, «OKoNOTMYECKas mnupamuaa», «buocdepa u yemoBex»,
«JKocUCTeMa IIMPOKOJMCTBEHHOIO Jeca», «JKOCUCTeMa XBOWMHOro Jeca», «buoueHos
BooéMay, «ArpoueHo3», «lIpuMepHble aHTPOINOTE€HHbIE BO3JCHCTBUS Ha MPHUPOAY»,
«BaxHeiiline MCTOYHHUKHU 3arps3HEHHs] BO3JIyXa W TPYHTOBBIX Boa», «[louBa — BaxHeimias
cocraistromas onocheps», «PakTopsl Aerpaganuu nouBy, «I[lapHUKOBEIA d3PherT, «DaKkTophI
pPaznoaKTHBHOTO 3arps3HeHus onoceps», «O0mas cTtpykrypa ounocdepsi», «Pacnpocrpanenue
*Ku3HU B Omocdepe», «O30HOBBIN 3KkpaH Onocheps», «KpyroBopor yriepona B O6mochepe»,
«KpyroBopot a3ota B mpupoe».

O6opyoBaHue: MO/IEb-aNIIUKALUs «Tunnynsie OMOLIEHO3bD», repbapuii
«PactutenpHpie  cooOmiecTBay, Kouiekiuu — «buonenos», «Bpeautenu — BakHEHIIMX
CEJIbCKOXO3SUCTBEHHBIX  KYJIBTYp», TepOapuil W KOJUIEKIIMM pPACTeHUH H  IKUBOTHBIX,
NPUHAAISKAIINE K pa3HbIM 3KOJOTMYECKUM rpynnaM oxHoro Buaa, Kpacnas kaura Poccuiickoit
Deneparun, N300pakeHIsI OXPAHIEMBIX BHIOB PACTEHUH U KUBOTHBIX.

MVMIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TPOTI'PAMMBI 11O BUOJIOT'NA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUSA

Cornacho ®I'OC COO, ycraHaBnuBaroTcs TpeOOBaHHSA K pe3yjibTaTaM OCBOEHUS
00y4aruMuUCs IPOrpaMM CpeaHero oo01ero o0pa3oBaHus: JIMYHOCTHBIM, METAPEIMETHBIM U
IPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B cTpykType JHMYHOCTHBIX PE3YJbTATOB OCBOEHHUS MpeameTa «bHOTOTHS» BBIAEIEHBI
CIIEyIOIIME  COCTABIAIOIIME: OCO3HaHME OOyYarolIMMHCS  POCCUHCKONW  Tpa)JIaHCKON
UJEHTUYHOCTH — TOTOBHOCTU K CaMOpPa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIPEIEICHUIO,
HaJIMYMe MOTHUBALMU K OOy4YeHHIO OHOJOrMH, IeJICHANpaBIEHHOE pPa3BUTHE BHYTPEHHUX
yOEXKAEHUHM JTMYHOCTH Ha OCHOBE KJIFOYEBBIX LIEHHOCTEH M MCTOPUYECKUX TPATULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroIIMXCsl PYKOBOACTBOBATHCSA B
CBOEH  JCATENBHOCTH  LIEHHOCTHO-CMBICIOBBIMH  YCTaHOBKaMH, IPUCYIIUMU  CUCTEME
OMoIOornYeckoro o0pa30BaHMs, HaJIMYMe SKOJIOTMYECKOTO MPAaBOCO3HAHMS, CIOCOOHOCTH
CTaBUTH LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.
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JlngHOCTHBIE pe3yabTaThl OCBOCHHS TpeaMeTa «bHOJNIOTHS» TOCTHTalOTCs B €IMHCTBE
y4e0HOIM W BOCIHUTATEIBHON NEATEIHPHOCTH B COOTBETCTBHH C TPAAWIIMOHHBIMH POCCUUCKHMH
COLIMOKYJIBTYPHBIMHU, UCTOPHYECKUMH ¥ JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMU, IPUHATHIMU B
o0IecTBe MpaBWIAMM W HOPMaMH IIOBEJICHUS M CIIOCOOCTBYIOT IpOIlecCaM CaMOITIO3HAHUSA,
CaMOBOCIIUTAHUSA M CaMOPA3BHUTHS, PA3BUTHUsI BHYTPEHHEH IMO3UIIMM JIMYHOCTH, MAaTPUOTH3MA,
YBOXCHHSI K 3aKOHY M IPABOIMOPSIKY, YEIOBEKY TPyJa U CTApIIeMy MOKOJIEHUIO, B3aMMHOTO
YBOXKCHHS, OEPEeKHOTO  OTHOIICHUS K  KyJIbTypHOMY  HACJICOUI0O U  TPAJUIUAM
MHOTOHAlIMOHAJIBHOTO Hapoaa Pocculickoit @eaepanuu, Npupoae U OKpYyKarolen cpee.

JIngHOCTHBIC PEe3yJIbTaThl OCBOCHHS Y4eOHOTO npenMera «bronorus» J0KHBI OTpaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIUXCS PYKOBOJCTBOBATHCS C(HOPMUPOBAHHOW BHYTPECHHEH
MO3UIMEH JMYHOCTH, CHCTEMON IICHHOCTHBIX OpPUEHTAIMi, TMO3UTUBHBIX BHYTPCHHHX
yOCXKJICHU, COOTBETCTBYIOIIMX TPATUIMOHHBIM IIEHHOCTSAM POCCHHCKOrOo  OOIIecTBa,
pacIIMpeHHe >KU3HEHHOTO ONBITa U OIbITa JCSITCIBHOCTH B MPOIECCE pPeaM3allid OCHOBHBIX
HAIPaBJICHUH BOCIIUTATEIIBHOMN IEATEIHHOCTH, B TOM YHCJIC B YACTH:

1) rpakIaHCKOro BOCIIMTAHUS:

c(OpPMUPOBAHHOCTh TPAKIAHCKOM TMO3UIUU  OO0ydYaromierocs Kak aKTUBHOTO U
OTBETCTBEHHOI'O YJICHA POCCUHCKOT0 00IIIECTBA;

OCO3HAHHWE CBOMX KOHCTHUTYIIMOHHBIX IpaB H OOS3aHHOCTEH, yBa)KCHHE 3aKOHA U
MIPABOIIOPSIIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOH NIEATEIHHOCTH MPHU CO3JIaHUU YUEOHBIX MPOECKTOB,
pelIeHnr y4eOHbIX U TO3HABATENbHBIX 33/1a4, BBIMOJIHEHHH OMOJIOTHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh  OMPEACNSATh COOCTBEHHYIO TO3HMIIMIO TI0 OTHOILIEHWIO K SIBIICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSATH €€

YyMEHHE yYUThIBaTh B CBOMX JEWCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aMMOJICHCTBHS JIOJEH ¢ pa3sHBIMU YOEXKICHUSIMHU, KyJIbTYPHBIMH [IEHHOCTSIMH U COLIUATbHBIM
MTOJI0KEHUEM;

TOTOBHOCTh K COTPYJHHYECTBY B TIPOIECCE COBMECTHOTO BBHITIOJHCHHS YUYCOHBIX,
MO3HABATENBHBIX M HUCCIEAOBATEIbCKUX 3a7a4, YBAXXUTEIHHOTO OTHOILICHUS K MHEHHIO
OTIIMOHEHTOB MPH 00CYX JACHUU CIIOPHBIX BOIPOCOB OMOIOTUYECKOTO COIEPIKAHNUS;

TOTOBHOCTH K TYMaHUTAPHOU U BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NATPUOTHYECKOTO BOCIUTAHUS:

c(hOpMUPOBAHHOCTH POCCHICKON TPpaXKTAHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHHUS K
CBOEMY Hapojy, YyBCTBa OTBETCTBEHHOCTH mepea PoauHOHN, ropaocTu 3a CBOM Kpaid, CBOIO
Poauny, CBO SI3BIK U KyJIBTYPY, MPOILIOE U HACTOSIICe MHOTOHAITMOHATILHOTO Hapoa Poccuu;

[IEHHOCTHOC OTHOIICHHE K TPHUPOJHOMY HACICAWIO W TAMSATHUKAM IPUPOIBI,
JIOCTHXKeHUsIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSX, TPY/IE;

CIIOCOOHOCTh OIIEHWBATh BKJIAJ POCCUUCKUX YYEHBIX B CTAaHOBIEHHWE U pa3BHUTHE
OMOJIOTHH, TOHUMAaHWS 3HAYCHUsT OMOJIOTUH B TIO3HAHUU 3aKOHOB TIPUPOJIBI, B JKU3HU YCIIOBEKA U
COBPEMEHHOTO OOIIECTBa;

uzeiHast yOeKIEHHOCTh, TOTOBHOCTH K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyns0y;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS

OCO3HAHUE JYyXOBHBIX LIEHHOCTEN POCCUICKOr0O HAPOIa;

c(hOpPMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;
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CIIOCOOHOCTH OIICHMBATh CUTYallMI0O M MPUHHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYACH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONYMBOTO Oy IyIIero;

OTBETCTBEHHOE OTHOIIEHHME K CBOMM pOAMTENSAM, CO3JAaHUI0 CEMbM Ha OCHOBE
OCO3HAHHOT'O MPUHATHS LIEHHOCTEM CEMEHHOM XKU3HU B COOTBETCTBUU C TPAJULIMSIMH HAPOJOB
Poccuu;

4) 3cTeTUYECKOr0 BOCIMTAHMSL:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKJIIOYasi ICTETUKY ObITa, HAYYHOTO U TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIECTBEHHBIX OTHOIICHHUIA;

IMOHUMaHUE SMOLHUOHAIBHOTO BO3JICUCTBHS )KUBOM MIPUPOJBI U €€ LIECHHOCTH;

FOTOBHOCTh K CAaMOBBIP@XEHHIO B pPa3HbIX BHUJAX HMCKYCCTBA, CTPEMIIEHHE NPOSBIAThH
KaueCTBa TBOPYECKOMN JIMUHOCTH;

5) ¢usuyeckoro BocHMTAHHWS, (POpPMHPOBAHHMA  KYJbTYPbI 3I0POBbSI M
IMOLMOHAJIBLHOIO 0JIArONnoJIy4usi:

MOHMMaHKE U peau3aiys 3J10poBoro U 0e3omacHoro odpasa *Ku3HH (30pOBOE MUTAHHUE,
coONIOZIcHHEe TUTUEHUYECKUX IMPaBUJI M HOPM, COAlaHCHPOBAHHBIN PEXUM 3aHATHI U OTHAbIXA,
perynspHas (Qu3WYecKass AaKTHUBHOCTb), OEpEeKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOIO
OTHOIIEHHSI K COOCTBEHHOMY (PHU3NIECKOMY U IICUXUYECKOMY 3/I0POBBIO;

NOHMMAHWE LEHHOCTU NPaBUJ HWHAMBUIYAJIBHOTO M KOJUIEKTUBHOIO 0€30I1acHOI0
MOBEJCHUS B CUTyalUsIX, YTPOXKAIOLINX 3J0OPOBbIO U )KU3HU JIIOACH;

OCO3HAaHHE TOCIEACTBUM M HENPHUATHS BPEIHBIX MPUBBIYECK (YIOTPEOJICHUS aTKOTOJIA,
HapKOTHUKOB, KYpPEHHUs);

6) TpyA0BOro BOCIIMTAHUS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10Jt00He;

TOTOBHOCTb K aKTUBHOM JE€SATEIBbHOCTH TEXHOJIOTMYECKON U COLUATIbHON HAIIPABICHHOCTH,
CIIOCOOHOCTh ~ MHUIMMPOBATh, IUIAHUPOBATh W CaMOCTOSITENIBHO  BBIMOJHATH — TaKyro
JeSITEIIbHOCTD;

UHTEpeC K Pa3IU4HbIM chepaM MpodhecCHOHAIBHOW NeATeNbHOCTH, YMEHHUE COBEpIIATh
0CO3HaHHBII BBIOOP OyAyIIel mpodeccuu 1 peasTn30BbIBaTh COOCTBEHHbBIE )KU3HEHHBIE MJIaHBbI;

TOTOBHOCTb U CIIOCOOHOCTh K OOpa3oBaHMIO U CaMOOOpa30BaHUIO Ha MPOTSKEHUH BCel
KU3HH;

7) 3K0JI0TM4YECKOT0 BOCTIUTAHUS:

HKOJIOTHYECKH 11eJIecO00pa3Hoe OTHOIEHUE K MPUPOJAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CYyIIIECTBOBAHUS;

MOBBILICHHE YPOBHS SKOJIOTMYECKON KYJbTYpbl: MPHOOpETEHUE ONbITa IJIAaHUPOBAHUS
MIOCTYIIKOB M OLIEHKH UX BO3MOXHBIX ITOCJIECTBUI ISl OKPY KAIOIIEH CpeJIbl;

0CO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOrMYeCKUX Mpo0IeM U MMy Tel ux perieHus;

CIIOCOOHOCTH UCMOJBb30BaTh MpUOOpeTaeMble MpU U3YYEHUH OMOJIOTUU 3HAHUS U YMEHUS
IpU pelleHuu MNpoOIeM, CBA3aHHBIX C PALMOHAIBHBIM IMPHUPOAOIOJIE30BaHNEM (COOII0IeHNE
MpaBuJl MOBEICHUS B MPUPOJIC, HANPABJICHHBIX Ha COXPAaHEHHME PAaBHOBECHUS B SKOCHUCTEMAX,
OXpaHy BHUJIOB, IKOCUCTEM, Ouochepsl);

aKTUBHOE HENpUsTHE JeHCTBUM, MPUHOCSAIIMX BpeJA OKpYy)Kalolleld NpUpOIHON cpene,
yMEHHE MPOTHO3UPOBATH HEOJIArONpPHUATHBIE HKOJIOTMUYECKHE MOCIEACTBHUS MpPeIIpUHUMAaEMbIX
JIEMCTBUN U NIPENOTBPALLATD UX;
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HaJIMYM€ Pa3BUTOTO HKOJOTHMYECKOTO MBIIUICHHS, SKOJOTMYECKOM KYJbTYpbI, ONbITa
JIEATEIIbHOCTH  JKOJOTMYECKOM  HAIlPaBJIICHHOCTH, YMEHUS PYKOBOJACTBOBATbCA HMH B
[M03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLMAJIBbHOW ITPAKTHUKE, TOTOBHOCTHM K YYacTHIO B
MPAKTUYECKOM IESITETbHOCTH SKOJOTMYECKOW HAPABIECHHOCTH;

8) HeHHOCTH HAYYHOIO NO3HAHUSA:

c()OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTUSL HayKl U OOIIECTBEHHOM NPaKTUKH, OCHOBAHHOIO Ha JIMAJIOTe  KYJbTYD,
CIOCOOCTBYIOIIIETO OCO3HAHHUIO CBOETO MECTa B MOJIUKYJIBTYPHOM MUPE;

COBEPIICHCTBOBAHME SI3BIKOBOM U UUTATEIBCKOU KYJIBTYPbI KaK CPE/ICTBA B3aUMOICHUCTBUS
MEK]1y JIFOJIbMHU U TTIO3HAHUSI MUPA;

MOHMMAaHUE CIeNUPUKH OUOJIOTHM KaK HAyKH, OCO3HAHUS €€ poiau B (OPMHUPOBAHUU
paIrMOHAIBPHOTO HAYYHOTO MBIILICHHUS, CO3JaHUH IIEJIOCTHOTO MPEACTaBICHUS 00 OKpPYXKaIOIeM
MHpPE Kak O eIUHCTBE TMPHUPOABI, YEJIOBEKa M OOINECTBAa, B IO3HAHUM IPUPOIHBIX
3aKOHOMEPHOCTEW U PEIICHUH MPOOJIEM COXpaHEHHUS MPUPOITHOTO PAaBHOBECHS,

yOSKIEHHOCTh B 3HAYUMOCTH OWOJIOTHU I COBPEMEHHOW ITUBUIIU3AIMH: OOCCTICUCHUS
HOBOTO YPOBHSI Pa3BUTHS MEIULMHBI, CO3JAHHE MEPCIEKTUBHBIX OMOTEXHOJOTUH, CIIOCOOHBIX
peliaTh pecypcHble MpoOIeMbl pa3BUTHS YEIOBEUECTBA, MOMCKA MyTeH BBIXOAA U3 III00ATBHBIX
HKOJIOTHYECKUX MPOoOIIeM B oOecrieueHus nepexoaa K yCTONYMBOMY Pa3BUTHIO, PAllHOHAIIBHOMY
HCIIOJIb30BAHUIO TIPUPOTHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAH/IAPTOB KHU3HU;

3aMHTEPECOBAHHOCTh B TMOJYYEHUU OMOJOTHMUECKUX 3HAHUHW B LIEJISAX MOBBIIMICHUS OO0IIeH
KyJbTYpbl, €CTECTBEHHO-HAy4YHOH TIpPaMOTHOCTH, KaK COCTaBHOM YacTu (PYHKIIMOHATHHON
IrPaMOTHOCTH O0ydaromuxcs, GOpMUPYEMOH MPH U3y9ICHUN OMOJIOTHH,

MMOHUMaHUE CYIIHOCTH METOAOB IIO3HAHUS, HMCIIOJb3YEMbIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HCIIOJIb30BAaTh TONydyaeMble 3HAaHWs s aHamu3a W OOBSCHEHUS SIBICHUN
OKPYXAIOIIeT0 MHUpPa M MPOUCXOIAIMIMX B HEM H3MEHEHUH, yMEHHE JAelaTh 00OCHOBAHHBIE
3aKJIIOUYEHUS HAa OCHOBE HAY4YHBIX (DAKTOB M HUMEIOIIUXCS JaHHBIX C IEJIbI0 TOJyYSHUS
JIOCTOBEPHBIX BBIBOJOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCMOJIb30BaTh OHOJOTHYECKHE 3HAHUS s pelleHus
po0JieM B peambHBIX )KU3HEHHBIX CUTYAIIHIX;

OCO3HAHUE LEHHOCTH HAYYHOW JEATEIIbHOCTH, TOTOBHOCTh OCYLIECTBIISITh MPOEKTHYIO U
HCCIIEIOBATEIIbCKYIO IETEIbHOCTh MHANBHAYAIBHO U B TPYIIIIE;

TOTOBHOCTh U CIIOCOOHOCTH K HEMPEpPHIBHOMY O0Opa3OBaHHI0O U CaMOOOPAa30BAHHIO, K
AKTUBHOMY TIONyYEHUIO HOBBIX 3HAaHUN 1O OHOJOTHU B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTSMHU.

METANPEJMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pe3yibTaThl OCBOCHHUS yueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HayuMble i1 (OPMHUPOBAHMSI MHPOBO33PEHHS OOYYAIOIIMXCA  MEXIUCIHUIUIMHAPHBIE
(MeXnpenMeTHbIe) OOIIeHaYYHbIE TTOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOW KapTUHBI MUpa
U crenu(uKy METOI0B MO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, TpOIlecC, CHCTeMa, HAayuHbId (DaKT, MPHUHLUIN, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusi, HCcleoBaHUe, HAOII0JeHNe, W3MEpPEHHE, SKCIEPUMEHT U APYTUX), YHUBEpCaIbHbIE
yueOHble JeicTBUS (TMO3HAaBaTeIbHbIe, KOMMYHHUKATHUBHbIE, PETYJSATUBHBIE), 0OecreunBaoIme
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dopmupoBaHre (HYHKIIMOHAIBHOW T'PAMOTHOCTH M COIMAILHOW KOMIETEHIIMH O0YyYaroInuXcs,
CHOCOOHOCTh 00y4Jaromuxcst WCIOJIb30BaTh OCBOCHHBIC MEXUCIUTTHHAPHBIC,
MHUPOBO33PECHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC Yy4YeOHBIC JCHCTBHS B IIO3HABATEIHHOW U
COLMAIbHOM MPAKTHKE.

MeranpeamMeTHbIe pe3yJbTaThl OCBOCHHS IMPOTPaMMbl CpeaHEero o0Iero oOpa3oBaHUs
JOJI’KHBI OTPaXKATh:

OBgi1ajieHHe YHHUBEPCAJIBHBIMU Y4€OHBIMHU MO3HABATEILHBIMH eHCTBUSIMMU:

1) 6a3oBbIe JJOrHYECKHE IeHCTBHUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3HPOBATh IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

UCIIONIb30BaTh TPU OCBOCHMM 3HAHUU MPHUEMBI JIOTUYECKOTO MBIIUICHHUS (aHAJIN3a,
CHUHTE3a, CpaBHEHMS, KiacCHU(UKaAIMU, OOOOIIEeHHs), PaCKpPbIBATh CMBICT OHOJIOTHYECKUX
TOHATHUH (BBIIENATh UX XapaKTEPHbIC MPU3HAKH, YCTAHABJIUBATH CBSI3U C APYTUMH ITOHITHSIMH ),

OTIPE/ICIIATh IEIH JEATEIHHOCTH, 3ajaBas TNapaMeTpbl W KPUTEPUH WX JOCTHIKCHHS,
COOTHOCHTH PE3yJIbTAThI ACITCILHOCTHU C TIOCTABICHHBIMU IICIISIMU;

UCIIOJIB30BaTh OWOJIOTHUECKUE TMOHSITUS JJIs OOBbsACHCHHS (AKTOB W SIBICHUH KHBON
TPUPOJIBI;

CTPOUTH JIOTUYECKUE PACCYXKICHUS (MHIYyKTHUBHBIC, JCIyKTUBHBIC, IO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYJIUPOBATH
BBIBOJIbI M 3aKJIFOUCHHS,

IPUMEHSITh CXEMHO-MOJICJIBHBIC CPEICTBA ISl MPEICTABICHHS CYIMIECTBEHHBIX CBS3CH U
OTHONICHUN B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTAaX, a TaKXKe MPOTUBOPEUHI Pa3HOrO poja,
BBISIBJICHHBIX B Pa3JIMYHBIX HH()OPMAIMOHHBIX HCTOYHUKAX;

pa3pabaTeIBaTh IUIaH PEICHHs TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTepHAIbHBIX
¥ HEMaTepUAIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTUBBI B JEATCIILHOCTH, OIEHUBATH COOTBETCTBUE PE3YJIbTATOB IIENISIM,
OIICHUBATH PUCKH TOCIICICTBUN ACSITEILHOCTH;

KOOPJAMHHUPOBATh M BBINOIHATH pabOTy B YCIOBHSIX pPEaTbHOTO, BHUPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMOJICHCTBHS;

pa3BHBaTh KPEATHBHOE MBIINICHUE TIPU PEIICHUH KU3HCHHBIX TTPOOIIEM.

2) 6a30BbIe HCCJIEA0BATEIbCKHIE eHCTBHA:

BJIQ/IETh HABBIKAMH y4€OHO-MCCIIEIOBATENFCKON U MPOEKTHOW AESITeNbHOCTH, HaBbIKAMU
pazpetieHusi mpodIeM, CIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITETFLHOMY TOMCKY METO/IOB
pEIICHHS TPAKTUICCKHUX 33]1a9, TPUMEHECHHUIO Pa3IMYHbIX METOJIOB IIO3HAHUS;

UCIIOJIb30BaTh Pa3jIMYHbIC BHJBI JCSITCILHOCTH I10 IOJYYCHHUIO HOBOTO 3HAHHWSA, €0
WHTEPIIPETAINU, TTPEOOPa30BaHUI0 U MPUMEHEHUIO B Y4E€OHBIX CHUTYaIUsX, B TOM YHCIE TpU
CO3aHUH YYE€OHBIX M COI[HAIBHBIX TPOEKTOB;

(dbopMUPOBATh HAYYHBIA THI MBIIIICHUS, BIaJIeTh HAYYHOW TSPMUHOJIOTHEH, KITFOUEBBIMHU
TOHSTHSIMHA W METOJIaMU;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIC 3aJaud B 0OpA30BATEIBHON NEATEIHHOCTH H
JKU3HEHHBIX CUTYaIlUsX;

BBISBJISITH NPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3aJady, BBIJIBUTATh
TUTOTe3y €€ peleHHs, HaxXOJUTh AapTyMEHTHI JUIS JI0Ka3aTelbCTBA CBOWX YTBEPKICHHIA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,
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aHAJTM3UPOBATh TMOJNyUYEHHBIE B XOJC PEIICHHsS 3aJa4d pPe3ybTaThl, KPUTHYCCKU
OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSX;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH IPUOOPETEHHBIN OIIBIT,

OCYILECTBIISATh IICJICHANIPABICHHBIN IMOMCK IMEPEHOCAa CPEICTB U CIIOCOOOB JCHCTBUS B
poeCCUOHATILHYIO CPey;

yMETh TIEPEHOCHTHh 3HAHHWS B  I[IO3HABATEJIBHYI0O M  MPAKTUYCCKYH  001acTu
KU3ZHEJCATECIILHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX YYEOHBIX MIPEIMETOB,;

BBIJIBUTATh HOBBIC HJCH, NpPEUIaraTh OPUTHHAIBHBIC TOJXOAbI W PEUICHUS, CTABUTh
pOOJIEMBI U 3a]1a4H, JOITYCKAIOIUE ATbTEPHATUBHBIE PEIICHHUS.

3) padora ¢ nngopmanmeii:

OPUCHTHUPOBAThCSI B Pa3IMYHBIX HUCTOYHUKAX HH(MOpMAImu (TEKCTe y4eOHOro mocodwus,
HAYYHO-TIONYJISIPHOW JIUTEpaType, OMOJOTHUECKUX CIOBapsX U CIPABOYHHKAX, KOMITBIOTEPHBIX
0azax maHHBIX, B VIHTepHeTe), aHAIM3UPOBATh WH(OPMAIMIO PA3IMYHBIX BHIOB H (OpM
MIPEJICTABJICHHS, KPUTUYECCKH OIICHUBATH €€ JOCTOBEPHOCTh M HEITPOTHBOPECUYNBOCTE;

(GopMyIHpOBaTh 3ampOChl M MPHUMEHSATh Pa3IMYHBIE METOJbI IMPH IOHCKE U OTOOpE
Ouosornyeckoi nHMGopMaIu, HeOOXOIUMOM JIJISl BHITIOJHEHUST yUeOHBIX 3a/1a4;

pPHOOpPETaTh OMBIT HWCIOJB30BaHUS WH(POPMAIMOHHO-KOMMYHHUKATHBHBIX TEXHOJIOTHH,
COBEPIIICHCTBOBATH KYJIbTYPY aKTUBHOTO MCIIOJIB30BAHUS PA3IMIHBIX IIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (OpPMY TIPEACTABICHUS OHOJIOTUYCCKOM
uH(popMaluu (cxemsl, TpaduKH, JUarpaMmbl, TAOIHUIIbI, PUCYHKHU U JIPYTOE);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KadeCcTBE CpEACTBAa NpH pPaboTe C OMOJOTHYECKOU
uH(pOpMaIMeH: MPUMCHITh XUMUYECKUE, (PU3NUYSCKUE W MaTEeMaTHYCCKHE 3HAKW U CHMBOJIBI,
dbopmynbl, abOpeBUaTypy, HOMEHKJIATYpY, HCIONb30BaTh M MPEOOPa3OBBIBATH 3HAKOBO-
CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH;

BJIQJICTh HABBIKAMHU pACMO3HABAHWUS W 3alIUTHl  HHpOpPMAIUH, HWHOOPMAIIMOHHON
0€30MacHOCTH INYHOCTH.

OBi1aieHHe YHUBEPCAJILHBIMH KOMMYHHUKATHBHBIMH A€l CTBUSIMM:

1) o6menne:

OCYIIECTBIISATh KOMMYHHKAITUH BO BCEX Cepax KU3HU, aKTHBHO y9aCTBOBAThH B JHAJIOTE
WIH JUCKYCCHH TIO0 CYIIECTBY 0OCykKIaeMoil TeMbl (YMEHHE 3aJaBaTh BOIIPOCHI, BHICKA3bIBATh
CY>KJCHHSI OTHOCUTENIbHO BBITIOJHEHHs] TpeiaraeMoi 3aJadd, Yy4YWUThIBaTh HWHTEPECh U
COTJIACOBAHHOCTH MO3UILIUI APYTUX YYACTHUKOB JUAIIOTA WIH TUCKYCCHH);

pacrmo3HaBaTh HEBEpOAIBHBIC CpEICTBA OOMICHUS, MMOHUMATh 3HAYCHHE COIUATBHBIX
3HAKOB, MMPEANMOCHIIOK BOZHUKHOBEHUS KOH()JIUKTHBIX CUTYallUi, YMETh CMATYaTh KOH(JIUKTHI U
BECTH TIEPErOBOPHI;

BIIQJIETh PA3NUYHBIMU CIIOCOOAMU OOINEHUS M B3aMMOJCHCTBHS, MOHMMATh HaMEpEHUs
JPYTHX JFOACH, MPOSBIIATh YBAKHUTEILHOE OTHOIICHHE K COOSCETHUKY U B KOPPEKTHOH (hopme
(bOpMyJIMPOBATH CBOU BO3PAKCHHUS;

pa3BEPHYTO W JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHUS C HCIOJIB30BAHUEM SI3BIKOBBIX
CpPEICTB.

2) COBMECTHASI 1eSITeJIbHOCTD:

MMOHMMATh M WCIOJIh30BaTh MPEHMYIIECTBA KOMAHJHONH W WHJIWBHIYAJTLHOW paOOTHI TIpH
pelieHnr OMOIOTHYECKON MpoOIeMbl, 000CHOBHIBATH HEOOXOAUMOCTh MPUMEHEHHS TPYIIIOBBIX
dbopM B3aMMOECHCTBYSI IPU PEIICHUH YIeOHOM 3a/1a4H;
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BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX JICHCTBHII C y4€TOM OOLIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)/10TO YIeHA KOJUIEKTHUBA;

NPUHUMATh IIEJIM COBMECTHON JICATENIbHOCTH, OpPraHU30BBIBATH M KOOPAWHHPOBATH
JNEUCTBHA MO €€ JOCTM)KEHHIO: COCTaBIIATh IUIAH JEWCTBHM, PACIpeNessiTh POIH C Y4ETOM
MHEHUI y4aCTHUKOB, 00CYK/1aTh PE3yJIbTaThl COBMECTHOU paboThHI;

OLICHMBATh Ka4e€CTBO CBOETO BKJIA/Ia U KAXKIOTO YYaCTHUKA KOMaH[bl B OO pe3yIbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejaiaratb HOBBIE TPOEKTHI, OLICHWBATh WJIEH C TO3WIMHM HOBH3HBI, OPUTHHAIBHOCTH,
NPaKTHYECKOI 3HAUNMOCTH;

OCYIICCTBIISATh TIO3UTHBHOE CTPATETMUECKOE TOBEACHHE B PA3IMYHBIX CHTYyalUsX,
HPOSIBIISITH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATHBHBIM.

OBJ1ajieHNe YHHBEPCAIBLHBIMYU PeryIsiTHBHBIMH AeiCTBUSIMU:

1) camoopranu3amusi:

UCIIOJIb30BAaTh OHMOJIOTMYECKUE 3HAHWs JJIsl BBIABICHUS TPOOJIEM W WX peIICHHS B
KM3HCHHBIX M yYCOHBIX CHTYaIUSIX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHHH 11€JI€BbIe U CMBICIIOBBIC YCTAHOBKH B CBOMX
JCUCTBUAX M IMOCTYIKAaX IO OTHOIICHHWIO K JKMBOH NPHPOAE, CBOEMY 3I0POBBIO U 370POBBIO
OKPYIKAFOIIHX;

CaMOCTOSTENILHO OCYIIECTBISATh MO3HABATEIBHYIO ACATCILHOCTh, BBIBISATH MPOOJIEMBI,
CTaBUTh W (POPMYJIHPOBaTh COOCTBEHHbBIE 33Ja4d B OOpa30BAaTENbHON JEATEIHHOCTH |
KU3HEHHBIX CHTYaIHSIX;

CaMOCTOSITENIFHO COCTABJIATH IUIAH PEIICHUs MPOOIEeMbl ¢ YIETOM HUMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U IIPEIIOYTEHUN;

JIaBaTh OIICHKY HOBBIM CHTYallUsIM;

pacHIMpPATH paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX PEANIOYTECHUIA;

JieNaTh OCO3HAHHBIH BBIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBAThH MPUOOPETEHHBIN OMBIT,

CIocoOCTBOBaTh (POPMUPOBAHUIO U TIPOSIBICHUIO IMPOKOW SPYIUIIMU B Pa3HBIX 00JIACTIX
3HaHMM, TOCTOSIHHO TTOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYpHBIH YPOBEHb.

2) CAMOKOHTPOJIb:

JIaBaTh OILICHKY HOBBIM CHTYyallUsM, BHOCHTh KOPPEKTHBBI B JICATCIBHOCTH, OIICHHBATH
COOTBETCTBHUE PE3YJIBTATOB LIEISIM;

BJIaZICTh HABBIKAMH TIO3HABATENHEHON peIEKCHN KaK OCO3HAHUS COBEpIIAEMbIX JICHCTBUIA
Y MBICIMTENBHBIX MPOIECCOB, UX PE3YJIbTATOB M OCHOBAHUH, HCIOJIB30BATh MPUEMBI PeIICKCUH
TSl OIICHKH CHTYaIl|H, BHIOOpA BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPHHUMATH PEIICHHS 110 UX CHIDKEHHIO;

NPUHUMATh MOTHUBBI M apPT'YMEHTBI IPYTUX TIPU aHAITU3€ PE3YIIbTAaTOB JESATEIBHOCTH;

3) npuHsATHE CeOs1 U APYIrUX:

NpUHUMAThH ce0s1, MOHUMast CBOU HEJOCTATKU U JOCTOMHCTBA;

NPUHUMATh MOTUBBI H apPT'YMEHTBI IPYTUX TPU aHAIU3E PE3YIIbTAaTOB JIESATEIBHOCTH;

NpU3HABaTh CBOE MPABO U MPaBO JPYTUX Ha OMIMOKY;

pa3BHBATh CIIOCOOHOCTh TIOHMMATh MUP C MO3UIIUH JAPYTOro YeIOBEKa.
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HPEIMETHBIE PE3YJIbTATHBI

[TpeamerHsie pe3ynbraThl ocBoeHus mporpammbl COO mo 6uonoruu Ha 6a30BOM YpOBHE
BKJTIIOYAIOT crienuduyeckue ans yaeOHoro npeamera «bruonorusy HayyHble 3HaHUS, YMEHHS U
CHOCOOBI ACWCTBUH 110 OCBOGHUIO, HHTEPIIPETAIIMH U PE0OPa30BaHHUIO 3HAHUH, BUIBI
JEeSITEILHOCTH T10 MOJyYSHHIO HOBOT'O 3HAHMSI ¥ IPUMEHEHUIO 3HAHUH B PA3ITUYHBIX YIEOHBIX
CUTYallUAX, a TAKXKE B pealbHbIX )KU3HEHHBIX CUTYalUsX, CBSI3aHHBIX ¢ Ouosorueil. B
porpaMMme IpeaMETHbIE Pe3yIbTaThl IPEACTABICHBI 110 TOAaM 00YUYECHHUS.

[IpenMeTHbie pe3yibTaThl OCBOeHUs yueOHoro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHH O MECT€ M POJU OMOJOTHMH B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHHH COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAyYHOTO MHUPOBO33PEHUS, O BKJIAJIE POCCUUCKHUX U 3apyOCKHBIX yUEHBIX-OUOJIOrOB B pa3BUTHE
O6uonoruu, PyHKIIMOHAIBHOM TPaMOTHOCTH Y€JIOBEKa [T PELICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacKpbIBaTh COJAEPKaHWE OMOJOTMYECKMX TEPMHUHOB U MOHATUMN: KU3HB, KJIETKa,
opranu3M, MeTabomu3m (0OMEH BellecTB W MpeBpalleHHe JHEpPruH), TOMEeocTa3
(camoperymsius), ypOBHEBas  OpraHM3allisl JKUBBIX  CHCTEM, CaMOBOCIIPOHM3BEICHHE
(penpoayKius), HacJIeICTBEHHOCTh, U3MEHYUBOCTh, POCT U PA3BUTHE;

yMEHHE H3jaraTb OHOJOTMYECKHE TEOpUM (KJIETOUHAs, XpOMOCOMHas, MYTallMOHHAs,
HEHTpajbHas J0rMa MOJEKyJIspHOW Ouonoruu), 3akonbl (I. Mennens, T. Moprana, H. U.
BapuioBa) u ydenus (0 LeHTpax MHOT00Opa3usi U MPOUCXOKACHUS KYIbTYpHBIX pacteHuit H. U.
Basunoga), onpenensats rpaHUIbl UX TPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BIaJIETh METOJaMH HAYYHOTO MO3HAHUS B OMOJIOTMHU: HAOIIOICHUE W ONMHCAHHE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHMI, OpraHu3alus ¢ MpOBEAeHHE OHOJIOTHYECKOro
SKCIIEPUMEHTA, BBIJIBH)KEHHE THUIOTE3bl, BBISIBICHUE 3aBUCUMOCTH MEXKIY HCCIEAyEMbIMU
BEJIMUMHAMHU, OOBSICHEHHE TOJYYEHHBIX PpEe3yJlbTaTOB, HCIIOJB30BAHHBIX HAYUYHBIX MOHATHUH,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BHIBOJIbl HA OCHOBAHUH MOJyUYEHHBIX PE3YJIbTaTOB;

YMEHHE BBIJIEIATh CYLIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPHOT U SYKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU MPOLIECCOB: 0OMEHa BEIECTB U
IpEeBpalleHUs] SHEPTUU B KIETKe, (OTOCHHTE3a, IMIIACTUYECKOI0 U SHEPreTHyeckoro oOMeHa,
XEMOCHHTE3a, MUTO3a, MeH03a, OIJIOJIOTBOPEHHS, PA3MHOKEHUSI, UHANBUAYAIbHOIO Pa3BUTHUS
opranusma (OHTOTEHE3);

YMEHHE NPUMEHATH MOJTy4YEeHHBIE 3HAHUS Uil OOBSICHEHUs OMOJOTMUYECKHX IMPOLECCOB U
SIBIICHUH, 7151 IPUHATUS MPAKTUYECKUX PEIICHUI B TTOBCETHEBHOM KU3HHU C IENbI0 O0ecTieueHust
0€30MacCHOCTH CBOEr0 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIMX JIIOJIEH, COOJIIOJIEHUs HOpM
rPaMOTHOTO TOBEACHHUSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHE HeoOXOIUMOCTU
UCTIOJIb30BAaHUS JIOCTHKEHUH COBPEMEHHOW OMOJIOTMM M OMOTEXHOJIOTUH JJsl palliOHAIILHOTO
IPUPOIONOIB30BAHUS;

YMEHHE pellaTh JJIEMEHTapHble TEeHEeTHYECKHe 3aJadyl Ha MOHO- U JUTHOpUAHOE
CKpeIllMBaHME, CIEIUIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUTsL TIpe/ICKa3aHusl HacleJOBaHUs IPU3HAKOB y OPraHU3MOB;

YMEHHE BBINOJHATH JTA0OPATOpHBIE U MPAaKTHUYECKHE pabOThI, COOMIOIATh MpaBUia MPU
paboTe ¢ yueOHBIM U JTa0OpaTOPHBIM 000PYTOBAHHUEM;

yMEHHE KPUTHUYECKH OIIEHWBATh W WHTEPIPETHPOBaTh HH(OpMALHIO OHOJIOTHYECKOrO
COJIepKaHusl, BKIIIOYAIOIIYI0 TICEBAOHAYYHBbIE 3HAHUS W3 Pa3jIMYHBIX HWCTOYHUKOB (CpencTBa
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MaccoBOM HMH(}OpMaLNU, HAyYHO-TIOMYJIIPHbIE MaTEepHUalbl), ITUUECKUE ACTIEKTHl COBPEMEHHBIX
HCCIIeIOBAaHUI B OMOJOTHH, MEAUIIMHE, OMOTEXHOJIOTHH;

YMEHHE CO3/1aBaTh COOCTBEHHBIE NHCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000Imas
Ouonoruueckyro HMHGOpPMAIMI0 M3 HECKOJbKHUX HMCTOYHMKOB, TIPaMOTHO HCIIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.

[IpenmeTHble pe3yibTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» 6 11 knacce
JIOJIKHBI OTPAXKATh:

c(OpMUPOBAHHOCTh 3HAHUI O MECT€ U POJM OUOJIOTMHM B CHUCTEME HAay4YHOI'O 3HaHUs
€CTECTBEHHBIX HayK, B (DOPMHpPOBAHUU COBPEMEHHON €CTECTBEHHO-HAy4YHON KapTHHBI MUpa U
HAYYHOTO MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHBIX YUEHBIX-OUOJIOTOB B pa3BUTHE
O6uonornu, pyHKIIMOHAIBHOM IPaMOTHOCTH YEJIOBEKa [T PEeLICHUS KU3HEHHBIX 3a/1a4;

YMEHHE PacCKpbIBATh COEPKaHUE OMOTOTUYECKUX TEPMUHOB U MOHATHI: BUJ, TOMYJISLIMS,
reHooHA, SBONIONMS, [BWXKYIIUE CHIBI ((aKTOpbl) 9SBOJIONUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHJI000pa30BaHHE, OSKOJOTUYECKHE (AKTOPBI, JKOCHUCTEMA, MPOAYICHTHI,
KOHCYMEHTBI, PEYLIEHTHI, LIETIH TUTaHUs, SKOJIOrHUecKas nupamuia, OnoreoneHos, ouocdepa;

yMEHHe u3jiaraTh Ouonoruueckue Teopuu (dBomouuoHHass Tteopus Y. Jlapsuna,
CUHTETHYECKasl TeOPHs SBOJIIOLHH), 3aKOHBI U 3aKOHOMEPHOCTH (3apozsliiieBoro cxoactea K. M.
bapa, uepenoBaHus IiaBHBIX HampaBieHud u myted spomonuu A. H. CesepuoBa, yueHus o
ounoctepe B. U. BepHajackoro), onpeaensTh TPaHUIIBI UX TPAMEHHUMOCTH K )KUBBIM CHCTEMaM;

yYMEHHE BIaJIeTh METOJaMH HAay4HOTO MO3HAaHUS B OMOJIOTHHU: HAOIIOACHUE M OMHCAHUE
JKUBBIX CHCTEM, IIPOLIECCOB W SIBICHMI, OpraHu3alus M MpOBEAeHHE OHOJIOTHYECKOro
HKCIEPUMEHTA, BbIIBH)KEHUE THIOTE3bl, BBISIBICHHUE 3aBUCUMOCTH MEXAY HCCIETyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYUYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAYYHBIX MOHATHUH,
TEOpUI U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHNU IIOJyUYEHHBIX PE3YJIbTATOB;

YMEHHUE BBIIENATH CYIIECTBEHHbIE TPU3HAKH CTPOEHUSI OMOJIOTHYECKUX OOBEKTOB: BHJIOB,
NOMYJISIUM, TNPOAYLEHTOB, KOHCYMEHTOB, pEAyLEHTOB, OHOTE€OIEHO30B M 3KOCHUCTEM,
OCOOEHHOCTH  IPOIECCOB:  HACIEACTBEHHON  M3MEHYMBOCTH, €CTECTBEHHOTO  0TOOpa,
BU000pa30BaHus, MPUCIIOCOOICHHOCTH OPraHU3MOB, JEHCTBHS SKOJIOTMYECKUX (aKTOPOB Ha
OpPraHMU3MBl, IEPEHOCA BEIIECTB M MTOTOKA YHEPIMH B 3KOCUCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUN
B DJKOCHCTEMax CBOEH MECTHOCTH, KpPyroBOpOTa BEIIECTB W OMOr€OXMMHMYECKHUX ILMKIOB B
ouocdepe;

yYMEHHE MPUMEHATh MOJTy4YEeHHBIE 3HAHUS Uil OOBSICHEHUs OMOJOTMUYECKHX IMPOLECCOB U
SIBJICHUM, JIS1 IPUHATHS NPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HHU C 1I€JIbI0 00ecTIeUeHus
0€30MacCHOCTH CBOErO 3JI0POBbS U 37I0POBbSl OKPYXKAIOIIMX JIIOJIEH, COOJIIOIEHUS HOpM
rPaMOTHOTO TOBEACHHUSI B OKpYy)Karolled MNPUPOAHON cpele, MOHMMaHHe HeoOXOIUMOCTU
MCIIOJIb30BaHUs JOCTUKEHUM COBPEMEHHOMU 6uosioruu JUIS palnoHaIbHOIO
IPUPOIONIOIB30BaAHUS;

YMEHHE pellaTh 3JeMEHTapHble OMOJOTMYECKHe 33a/Jayd, COCTaBJISATh CXEMBI IMepeHoca
BEIIECTB U SHEPTUH B dKOcUcTeMax (1IeTH MUTaHus);

YMEHHUE BBINOJHATH JIAOOpAaTOpPHBIE M MpPaKTHYECKUue paboThl, COONIOAATh MpaBUia MpU
paboTe ¢ yueOHbBIM U 1a0opaToOpHbIM 000pYI0BAHUEM;

yMEHHE KPUTHUYECKH OIIEHWBATh M WHTEPIPETHPOBaTh HH(OpPMALMIO OHOJIOTHYECKOrO
CoOJIep’KaHusl, BKIIIOYAIOLIYIO IICEBJOHAy4YHblEe 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBOW HWH(OpPMALMK, HAyYHO-TIOMYJIIPHbIE MaTepualibl), paccMaTpuBaTh TIJI0OAIbHBIE
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9KOJIOTHYECKHE MPOOIEeMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBCHHBIE NHCHMEHHBIE W YCTHBIC COOOIICHHS, 0000IIas
Onojoruueckyro MHGOpPMAIMI0 M3 HECKOJBKMX HMCTOYHHMKOB, T'PaMOTHO HCIOJIb30BaTh
MOHATUHHBIN anmapat OUOJIOTHH.
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TEMATHYECKOE IINTAHUPOBAHHME

10 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB U TeEM (undgposbie)
Ne i/m Konrposbuesie IIpakrnyeckue
NPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
bubmuoreka [{OK
bronori Kak Hayka 2 ! 05 https://m.edsoo.ru/7f41¢c292
JKuBbie cucTeMbl U UX OpTaHU3aLUA 1 brbmmorexa LIOK
https://m.edsoo.ru/7f41¢c292
XUMHUYECKUI COCTaB U CTPOCHUE KIIETKU 8 1 Bubmmorexa HOK
https://m.edsoo.ru/7f41c292
KusznenesatenbHOCTh KIETKU 6 bubmroreia LIOK
https://m.edsoo.ru/7f41¢c292
Pa3mHOXeHMEe 1 MHINBUIYaTbHOE Pa3BUTHE 5 1 bubmuoreka [IOK
OpPraHu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M1 U3MEHUNBOCTD 3 5 15 bubmmoteka IIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHHI https://m.edsoo.ru/7f41c292
PesepBHOE Bpems 1 Bubmmorexa [IOK
https://m.edsoo.ru/7f41c292
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 3 4
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https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292
https://m.edsoo.ru/7f41c292

11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB U TeM (undgposbie)
Ne /i Konrpoabnsie IIpakTuueckue
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [{OK
1 o 9 1 1
IBOTIOLHOHHAs GHOTOTHS https://m.edsoo.ru/7f41cc74
5 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moteka [JOK
3emite ' https://m.edsoo.ru/7f41cc74
3 OpranusMmbl ¥ OKpyrKarolas cpeaa 5 1 bubmmorexa [IOK
p Py ta cpea https://m.edsoo.ru/7f41cc74
4 Co00111eCTBa U DKOJIOTMUYECKHUE CUCTEMBI 9 bubmmorexa [IOK
m https://m.edsoo.ru/7f41cc74
bubmmoteka IIOK
P 2 1
> C3CPBHOC BpeMA https://m.edsoo.ru/7f41cc74
OBILIEE KOJIMYECTBO HACOB I10 34 5 95
[TPOTPAMME '
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https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74
https://m.edsoo.ru/7f41cc74

IHOYPOYHOE IINTAHUPOBAHHME

10 KIIACC
Ne Koanuecrso yacos Nara D1eKTPOHHbIE HUPPOBLIE
Tema ypoxa Konrtposbusie IIpakrnyeckue oOpa3zoBaTe/IbHbIe
n/n Bceero U3YYeHUs
padoThI padoTbI pecypcbl
buosorus B cucreme Hayk. Bubnuorexa LIOK
1 Craproas AwarHOCTIK 1 1 https://m.edso0.ru/863e6122
https://m.edso0.ru/863e632a
Mertoapl TO3HAHMS )KUBOU
npuposl. [IpakTrdeckas pabora
2 ngj 1p(<I/HICHOJII:>30BaHI/Ie pazl;)quHx 1 0.5 bubmorexa LIOK
https://m.edso0.ru/863e6122
METOJIOB TIPU U3YICHUU
OMOJIOTUYECKUX 0OBEKTOBY
3 buonornyeckue CUCTEMBI, 1 bu6nmoreka [JOK
MPOIIECCHI U MX M3YyYEHHE https://m.edso0.ru/863e6564
4 XuMHU4YeCKuil cocTaB KiIeTKku. Boma 1 bu6mmorexa [IOK
Y MUHEpAJIbHBIE COIH https://m.edsoo.ru/863e674e
bu6mmoreka [IOK
5 benku. CocTaB u cTpoeHue OeIKoB 1 https://m.eds00.ru/863e6b72
depMeHThl — OHOJIOTHYECKHE
karanu3atopsl. JlabopaTopHas
6 pabora Ne 1 «M3yuenue 1 05 bubnuorexa [JOK
KaTaJIUTHYECKON aKTHBHOCTH https://m.edso0.ru/863e6b72
(dhepMeHTOB (Ha MpUMEPEe aMUJIA3bI
WJTU KaTajasbl)»
7 YraeBosasl. JIunumasl 1 bubmuorexa [JOK
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https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72

https://m.edso0.ru/863e6870

bu6mmoreka [IOK
8 Hyienriobbie knenotsl. AT® https://m.edso0.ru/863e6d5c
9 Hctopust u MmeToabl U3y4eHus bubmuorexa [JOK
kietku. Kierounas teopus https://m.edso0.ru/863e6e88
10 Knerka kak nienocrHas xuBas
cucremMa
Crpoenue 3yKkapruoTHYeCKOn
kietku. JlabopaTopHas padora No
2 «M3y4yeHue cTpoeHus KIETOK bubnnorexa [HOK
11 pacTeHui, KUBOTHBIX, IPHOOB 1 0.5 https://m.eds00.ru/863e6ff0
OakTepuil 1o MUKPOCKOIIOM Ha https://m.edso0.ru/863e716¢
TOTOBBIX MUKpOIIpernapaTax u ux
OTIHCaHUE
bu6mmoreka [IOK
12 OOMeH BelecTB Uil METaboInu3M https://m.eds00.ru/863e766¢
bu6nmoreka [JOK
13 orocuiies. Xemocutres https://m.edso0.ru/863e7c98
14 DOHepreTndyeckuii 0OMeH bubamorexa IOK
https://m.edsoo.ru/863e7aae
JKu3HEeHHBIN IUKIT KIETKH.
Henenune xknetku. MuTos.
15 JlabopaTtopHas padota Ne 3 05 bubnuorexa [JOK
«Habmromeane MuTo3a B KIIETKAxX https://m.edsoo.ru/863e7dc4
KOHYMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKpPOIIpEnapaTax»
16 buocunres 6enka. Peakmms bu6mmoreka [IOK
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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

MaTpuiIHOIro CMHTE3a

https://m.edso0.ru/863e796e

17 Tpancsius — OuocuHTe3 OenKa bubmmorexa LIOK
https://m.edsoo0.ru/863e796e
18 Hexnerounsie popMbl )KU3HU — bubmuorexa [JOK
BHPYCHI https://m.edso0.ru/863e7540
bubmuorexa [JOK
19 dopmbl pa3MHOKEHHSI OPraHIU3MOB https://m.eds00.ru/863e81b6
https://m.edsoo.ru/863e831e
. bu6mmoreka [IOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO6pazoBanue 1 pa3BUTHE OJIOBBIX
kieTok. Omno10TBOpEHHE.
Jlaboparopnas pabota Ne 4 bubnunoreka [JOK
21 0.5
«/3yueHne cTpOeHHUS MOJIOBBIX https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX
MUKpOTIperiapaTax»
99 NunuBunyansHOE pa3BUTHE bu6nmoreka [JOK
OpraHHU3MOB https://m.edso0.ru/863e8436
I'eneTnka — Hayka o
23 HacneL[CTBeHHogTH U bubmorexa HOK
https://m.edso0.ru/863e86f2
W3MEHUYUBOCTH
3aKOHOMEPHOCTH HACIIEIOBaHUS
24 an3Ha1<o§. MOHOFI/I6pI/IJj1HOG Bubmiorexa LIOK
https://m.edso0.ru/863e8878
CKpeIllMBaHUe
JlurubpuiHoe cKperBaHue. BuGmorexa LIOK
25 3aKOH HE3aBHUCHMOTO

HACJICOJOBaHUA IPU3HAKOB

https://m.eds00.ru/863e89a4
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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
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27

CuemnieHHOE HaclIeI0BaHHE
npusHakoB. JlaboparopHas padora
No 5 «3yuenue pe3ynbTaToB
MOHOTHOPHUHOTO ¥ TUTHOPHUTHOTO
CKpEIMBAHUA Y IPO30(UIIbI HA
TOTOBBIX MUKPOIIpEnapaTax»

T'enetruka noma. Hacinenosanue
MIPU3HAKOB, CIICTUICHHBIX C ITOJIOM

0.5

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

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

28

29

30

N3MeHUYnBOCTb.
HenacnenctBeHnHass U3MEHUHUBOCT.
Jlaboparopuas padota Ne 6.
N3yyenne MoauduKamoHHOM
W3MEHYUBOCTH, IOCTPOCHUE
BAPUALIMOHHOTIO psija U
BAPUALIMOHHON KPUBON»

HacnencrBeHHas N”3MEHYHNBOCTb.
Jlaboparopnas pabota Ne 7.
«AHanmu3 MyTalun y 1po30¢huisl
Ha FOTOBBIX MHKpPOTIpernapaTax»\
Bceepocculickas npoepoyHas
paborta

I'eneTnka yenoBeka\
Bcepoccuiickas nposepouHas
pabora

0.5

0.5

bubmuorexa [JOK
https://m.edso0.ru/863e8efe

bu6nmoreka [JOK
https://m.edso0.ru/863e8efe

bubmuorexa [JOK
https://m.edso0.ru/863e8d78

31

PesepBHbIit ypok. O60011eH1e o
TeMe «HacnencTBeHHOCTE U
W3MEHUYUBOCTH OPTaHU3MOBY
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https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78

bubmuorexa [JOK

32 (Cenexiui Kax Hayka i npolece 1 https://m.edso0.ru/863e9214
33 MeTobl U JOCTUKEHUS CEIICKIINHT 1 bubmuoreka [JOK
pacTeHuil U KUBOTHBIX https://m.edso0.ru/863e9214
34 buotexHoorus kak orpacib 1 bubnuorexa [JOK
IIPOM3BOJICTBA https://m.eds00.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaunuyecTBO 4acosB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
Tema ypoxa Konrposbnusie IIpakrnyeckue oOpa3oBaTe/ibHbIe
n/n Bcero H3yYeHUs
padoThI padoTbI pecypcol
OBOJIIOLIMS U METOJIbI €€
1 Hsyqu:/[m.\ BXOHHgﬂ IIpOBEPOYHAs 1 1 Bubmiorexa LIOK
https://m.edso0.ru/863ea20e
pabora
5 Hctopust pa3BuTus npeacTaBieHui 1 bubnunoreka [JOK
00 IBOJIIOIIMU https://m.edso0.ru/863e9570
bu6mmoreka [IOK
3 MirkpooposmioLs 1 https://m.edso0.ru/863e9cle
[Tomynsus kak eMeHTapHas
€IMHUIIAa BUJA U SBOJIIOIUH.
4 Hi6op1;TopHiﬂ pabora ;9 1 1 0.5 bubnuorexa LIOK
https://m.eds00.ru/863e99c6
«CpaBHeHUE BHJIOB T10
MOP(}OIOrHIecKOMy KpUTEPHIO»
5 JIBUoKyIIME CUIIBI (3JIEMEHTapHbIE 1 bubnnoreka [JOK
(baKTOphI) IBOITIOIHH https://m.edsoo.ru/863e9da4
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 bubamorexa IOK
https://m.edso0.ru/863e9ed0
Pe3ynbpTatsl sBOIIONMN:
MPUCTIOCOOJIEHHOCTh OPIaHU3MOB U
7 Buz000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK

pabota Ne 2 «Onucanue
MPUCTIOCOOJICHHOCTH OpPTaHUu3Ma U
€€ OTHOCUTEIIBLHOTO XapaKTepa»

https://m.edso0.ru/863e9fde
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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
https://m.edsoo.ru/863e9fde

Hamnpasnenus u nytu

bubmuorexa [JOK

8 MaKpPOIBOJIOIHH https://m.edso0.ru/863e9cle
9 HeoOpaTtumocTs 3BoOIIONNN
10 Uctopus xxu3nu Ha 3emiie U
METO/IbI €€ U3YUCHHUS
1 I'unoTe3bl NPOUCXOXKACHUS KU3HU bubmumoreka [IOK
Ha 3emie https://m.eds00.ru/863ea5a6
PazButue xu3Hu Ha 3emie 1o 3pam bubnunoreka [JOK
12
U 1epuoiam https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOITIOIUU
PaCTUTENHHOTO U KUBOTHOTO MHPA.
[IpakTuueckas padorta Ne 1 bubnunoreka [JOK
13 0.5
«/3yueHne UCKOTIaeMbIX OCTaTKOB https://m.edsoo.ru/863ea8bc
pPacTeHHIA U KUBOTHBIX B
KOJIICKITHSIX)
14 CoBpeMeHHas cucrema bubnmnoreka [JOK
OpPraHMYecKOro MHupa https://m.edsoo.ru/863ea48e
15 DBOJTIOIHS YETIOBEKA bubnuoteka [JOK
(aHTpOTIOrCHE3) https://m.edso0.ru/863eac2c
16 JIBuokyiue cuibl (pakTopsl) bubnnoreka [JOK
aHTpPOTIOTreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTAIMH YBOJIOLUH
YeJIoBeKa
UYenoBeyeckue pachl U MPUPOTHBIE bubnmuorexa [JOK
18
aJanTaly YejloBeKa https://m.edsoo.ru/863eaea2
19 PesepBHblit ypok. O60011eH1E TTO

TeMe «Bo3HUKHOBEHNE U Pa3sBUTHC
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https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
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KA3HU HA 3eMIIE»

20 DKOJIOTHS KaK HayKa

21 Cpenpl 00uTaHUS U DKOJIOTHYECKHE bu6mmoreka [IOK
bakTopsI https://m.edsoo.ru/863eafec
AOGuotnueckue GaKkTopsbl.
Jlaboparopnas pabota Ne 3.
«Mopdonornyeckue 0COOEHHOCTH

22 paCTSI({bI/Iﬁ U3 Pa3HBIX MECT 0.5 bubmmorexa LIOK

https://m.edsoo.ru/863eb10e

oburanusy. JlabopaTopHas pabora
Ne 4. «Bnusnue cBeTa Ha pocT U
pa3BUTHE YEPEHKOB KOJIEYyCa»

23 buotnueckue GpakTopsl bubmmoreia LIOK

https://m.edso0.ru/863eb348

DKOJIOTHYECKHE XapaKTePUCTUKU
nonyssuu. [Ipaktuueckas padora

24 Ne 2 «IToacyér IIOTHOCTH 0.5
TIOMYJISINI pPa3HBIX BUJIOB
pacTeHun»

o5 Coob1ecTBa OpraHu3MoOB — bubnuoteka [JOK
OnoreHo3 https://m.edso0.ru/863eb46a

26 DKOJIOTUYECKUE CUCTEMBI bubnmoreka [JOK
(3KOCHCTEMBI) https://m.eds00.ru/863eb46a
OcHOBHBIE TIOKA3aTeTN

97 9KOCHUCTEMBI. DKOJIOTUYECKHE bubnmoreka [JOK
nupamuibl. CBOMCTBA YKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cykueccus

28 [IpupoHbIE S5KOCUCTEMBI
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29 AHTpPOIIOT€HHbIE SKOCUCTEMBI 1

30 buocdepa — rnobanpHas 1 bubmumoreka [IOK
IKOCHCTEMA 3eMITH https://m.edsoo.ru/863ebb5e

31 3aKOHOMEPHOCTH CYIIIECTBOBAHUS 1 bubmuorexa [JOK
orochepsl https://m.edsoo.ru/863ebd16

32 YenosedecTBO B Onocdepe 3emin 1

33 CocymiecTBoBaHUE TIPUPOIBI U 1 bu6mmoreka [JOK
YeJI0BEYeCTBa https://m.edsoo.ru/863ebale
PesepBHrlil ypok. O6001eHue

34 TeMbl «Coo011iecTBa 1 1
9KOJIOTHYECKHUE CUCTEMBI)

OBIIEE KOJIMYECTBO YACOB I10 34 95

[NPOTPAMME
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MMPOBEPSIEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHMSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI

B ¢denepanbHbIxX 1 peruoHanbHbBIX MPOLIEypax OIEHKU KauecTBa 00pa30BaHuUs UCTIOIb3YETCs
nepeyeHsb (KoaupuKaTop) pacipeie’eHHbIX 10 KjaccaM MPOBEPSEMBIX TPeOOBaHUIA K
pe3yJibTaTaM OCBOEHHSI OCHOBHOW 00pa30BaTeNIbHOM MpOrpaMMbl CPETHETO OOIIETO
00pa30BaHMs U 3JIEMEHTOB COJEPKAHUS 110 OMOJIOTUH.

10 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTarTa

IIpoBepsiemble npeAMeTHBbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTeJIbHOM MPOrPaMMBbl CpeHero 001ero odpazoBanusi

ChopMHpOBaHHOCTh 3HAHUN O MECT€ W POJIM OMOJOTUU B CHUCTEME
HAYYHOTO 3HAHMSI €CTECTBEHHBIX HAyK, B (JOPMHUPOBAHIH COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTHUHBI MUPAa U HAYYHOTO MHUPOBO33PEHUS; O
BKJIaJIE POCCUMCKHX M 3apyOeKHBIX Y4YEHBIX-OMOJIOTOB B DPa3BUTHE
Oouosnoruy; (PyHKIMOHAIBHON T'PaMOTHOCTH 4YEJIOBEKa HJISl PEIICHUS

JKHM3HCHHBIX 3aJ1a4

YMeHHne pacKkpblBaTh COACpPXKAHUE OWOJOTHYECKUX TEPMUHOB U
MOHATHIA: XKW3Hb, KIETKA, OpraHu3M; MeTaboym3M (0OMEH BEUIECTB U
2 MpeBpallleHHe JHEPrHH), TOMEOCTa3 (CaMOperyJsius), YpOBHEBas
OpraHM3aIMs >KUBBIX CHUCTEM, CaMOBOCIPOU3BEACHHE (PETPOTYKIHs),

HACJICACTBEHHOCTb, UBMCHYNBOCTL, POCT U PA3BUTHC

VYMeHue uznaratb OMOJIOrHYECKHe TEOPUM (KIETOYHAs, XpPOMOCOMHas,
MyTanuoHHas), 3akoHbl (I'. Menaens, T. Moprana, H.11. BaBunosa) u
3 y4eHUs (0 LEHTpax MHOrooOpaszusi M MHPOMCXOXKJIEHUS KYJIbTYPHBIX
pactennii H.J1. BaBunosa), onpenenars rpaHULbl UX IPUMEHUMOCTH K

JKHUBBIM CUCTCEMaM

YMeHue BrIajeTb METOJaMU HAYYHOTO TIO3HAHHUS B OHOJOTHH
(HaOmro/IeHNe W OIMCAHMUE >KUBBIX CHCTEM, IPOIECCOB W SIBICHUM;
OpraHm3aiys W TPOBEJACHHE OHMOJIOTHMYECKOTO  JKCIIEPUMEHTA,
4 BBIBIDKGHHWE  TUINOTE3bl;  BBIIBJICHHE  3aBUCUMOCTH  MEXKIY
HCCIIeTyeMbIMU BETMYMHAMHU, OOBSICHEHHE TOTYUYEHHBIX Pe3yJbTaTOB,
WCIIOJIb30BAHHBIX HAYYHBIX ITOHATHA, TCOPHUH W 3aKOHOB, yMCHHE

ACJIaTh BBIBOJBI HA OCHOBAHUU MOJTYYCHHBIX pe?;y.]'H)TaTOB)

VYMeHme BBIACIIATh CYHIECCTBCHHBIC IIPU3HAKHW BHPYCOB, KIIETOK

MIpOKapuoOT MW JOYKApuOT, OAJHOKJIIECTOYHBIX HW  MHOT'OKJICTOYHBIX
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OpraHM3MOB; OCOOCHHOCTH  MPOIIECCOB OOMEHa  BEIIECTB U
MpeBpallleHUs] SHEPrUU B KJIETKe, (OTOCHHTE3a, IIACTHYECKOTO |
SHEPreTUYeCKOro  oOMeHa,  XEeMOCHHTE3a,  MHUTO3a,  Melo3a,
OIUTOJIOTBOPEHHS,  Pa3MHOXKCHHS,  HMHIMBUAYAJIbHOTO  Pa3BUTHS

opraHusma (OHTOI'€HE3)

YMeHue NpUMEHATh IMOJNy4EHHble 3HaHUS AN OOBSICHEHUS
OMOJIOTHYECKUX ImpoucccoB u HBJIGHHfI, UL IPUHATUA TPAKTUICCKHUX
peIIeHHI B TOBCETHEBHON KHU3HH B LIEJSIX o0ecTieueHust 0€3011acHOCTH
CBOETO 3[I0POBbS U 3J0POBbs OKPYKAIOLIMX JII0/IeH, COOTI0AEHUS HOPM
IPaMOTHOIO  IIOBEIEHUS B  OKPYJ)KAIOIIEH MNPUPOAHOM  Cpexc;
IIOHUMaHUEC HGO6XOI[I/IMOCTI/I HCII0JIb30BaHUA IIOCTI/I)KGHI/Iﬁ
COBPEMEHHOW OWOJIOTUHM W OWMOTEXHOJIOTUH Uil PalMOHAIBHOTO

IpUpOaOITIOJIb30BAHHA

YMeHue peuiatb SJCEMCHTAPHBIC T'CHCTHUUYCCKUC 3a/ldaid Ha MOHO- U
,Z[I/IFI/I6pI/II[HOG CKPCIIUMBAHUEC, CHCINNICHHOC HACJICAOBAHHC, COCTABJIATH
CXCMBI MOHOFI/I6pI/II[HOFO CKpCIIUBaHHUA JJIA InpeacKasaHus

HacCJICOAOBaHHUA ITPU3HAKOB Y OPTaHU3MOB

YMeHue BBINOJNHATH J1a0OpAaTOPHBIE UM  MPAKTUYECKUE padoThI,
coOmonate mpaBWia Npu pabore C¢ ydeOHBIM M JTaOOpaTOPHBIM

o0opyaoBaHEM

YMeHHe KpUTHUYECKH OLEHHBATh U HWHTEPIPETHUPOBATH HH(OPMAIIHIO
OMOJIOTUYECKOT0 CO/IEPKaHMs, BKIIOYAOIIYIO NICEBIOHAYUHbIE 3HAHUS
13 pa3iauyHbIX UucTouHUKOB (CMM, HayuHO-IONYJIsipHBIE MaTepUabl);
STHUYECKHE AaCMeKThl COBPEMEHHBIX HCCIIEOBaHUI B OHMOJIOIHH,

MCIHUIINHC, OMOTEXHOJIOTHHU

10

YMeHue co3naBath COOCTBEHHbIE MUCHbMEHHBIE U YCTHBIE COOOLICHMS,
0000111251 OMOJIOTHYECKYI0 HHPOPMAIIHIO U3 HECKOIbKUX HCTOYHHMKOB,

T'paMOTHO HUCIIOJIB30BATh MOHATUUHBIN armapar OnoyIorun

ITPOBEPAEMBIE JIEMEHTbBI COAEPKAHUSA

10 KJIACC

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

buonorus xak Hayka
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1.1

buonoruss — Hayka o xuBOM mpupoge. Ponp Ouonormu B (HopMUpOBaHUU

COBPEMEHHOW HAay4YHOU KapTUHBI Mupa. CUCTeMa OMOJIOTHIECKUX HAYK

1.2

Meroabl MO3HAHMS KUBOM NPUPOABI (HAOIIOACHUE, SKCIEPUMEHT, OMHCAHHE,
U3MepeHue, Kiaccuukaims, MOJEIHPOBAHUE, CTAaTUCTHYECKas o0paboTka

JTAHHBIX )

2.1

2.2

3.1

’KuBble cucTeMbl U X OpraHu3anusa

Kupbie cuctembl (OMOCHUCTEMBI) Kak IpeaMeT u3ydeHus Oumosioruu. CBOWCTBa
OMOCHCTEM M UX pazHooOpas3ue

YpoBHU OpraHuzalud OUOCHCTEM: MOJEKYJISIPHO-TeHETUYECKUN, KIIETOYHBIMH,
OpraHU3MEHHBIN, TOMYJISIIMOHHO-BUIOBOM, SKOCUCTEMHBIN, OnochepHbIi
XUMUYECKHUI COCTaB M CTPOCHUE KIETKU

XUMUYECKHH COCTaB KIETKU. XHUMHUYECKHE DIEMEHTBI: MaKpOIJIEMEHTHI,

MHKpOdJIEMEHThl. Bona u mMuHepanbHble BemecrBa. @OYHKIUMU BOAbI U

MHHCPAJIBbHBIX BEIICCTB B KJICTKC. HOI[IIGp)KaHI/Ie OCMOTHYECKOTr0 OanaHca

3.2

3.3

3.4

benku. CoctaB m crpoeHHe OETKOB. AMHHOKHCIOTBI — MOHOMEPHI OEJIKOB.
He3zameHuMble W 3aMEHUMbIE AMHUHOKHUCIOTHI. AMHHOKHUCIOTHBI COCTaB.
VYpOBHM CTPYKTYphl O€IKOBON MOJIEKYJbI (IEpBUYHAs, BTOPUYHAS, TPETHYHAs U
YeTBEPTUYHAS CTPYKTypa). XHWMHYECKHe CBoiicTBa OenkoB. buomornyeckue
¢GyHKIUN OEIKOB.

depMeHTHl — Ouojoruueckue kartamuzaTopbl. CTpoeHHe (epMeHTa: aKTUBHBIN
HeHTp, cyOcTtpaTHas cneunduynocts. Kodepmentsl. Burtamusbsl. Otinuns

(hepMEeHTOB OT HEOPTAHHUECKUX KaTaJIN3aTOPOB

VYrneBoabl: MOHOcaxapuabl (TIIOKO03a, prubo3a U Ae30KCUpu003a), aucaxapHabl
(caxapo3a, JlakTo3a) W TMOJUCaxapuabl (Kpaxmay, TJIUKOTEH, IeJIII0JI03a).
buonornueckue GyHKIIUN yTIIEBOIOB.

Jlununel:  TpUTAMLIEpPUAB,  crepounsl,  Qochomunuasl. ['mapodunbHO-
ruapodoOHbie cBoiicTBa. buonornueckue ¢yHkuuum nunuaoB. CpaBHeHUE

YIJIEBO/IOB, OEJIKOB U JIMMIUOB KaK UICTOYHUKOB SHEPTUU
Hyxnennossie kucnotsr: [JHK n PHK. Hykneotnnsl — MOHOMEpBI HYKIEMHOBBIX
kuciot. Crpoenne u ¢(ynkmuu JIHK. Crtpoenne m ¢ynkmuu PHK. ATO:

CTpoeHue U (PyHKIMU

3.5

[uTonorus — Hayka o kietke. Kierounas Teopusi. MeTopl U3y4eHUsl KJIETOK

3.6

3.7

Krnerka kak nenoctHas >kuBasi cucrema. OOmiye NMpU3HAKU KIETOK: 3aMKHYTas
HapyxHast memOpana, monekynsl JJHK kak renerndeckuil ammapar, cucreMma

cuHTe3a Oelika

Tumnel KIETOK: OYKApUOTHUUCCKAasA U IMPOKAPHUOTHYICCKAA. OcoOeHHOCTH CTPOCHUA
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mpokapuoTHueckoi  kierku. Kierounas creHka Oakrtepuil.  CrTpoeHue
JYKapUOTHUECKOM KJIETKU. OCHOBHBIE OTJIMYUS PACTUTEIBHOM, KUBOTHOM H

IrpUOHON KIIETKH

3.8

3.9

3.10

[ToBepXHOCTHBIE CTPYKTYpPbl KJIETOK — KJIETOYHAs CTEHKA, IJIMKOKAJIMKC, HX
¢dbynknuu. [Tnasmarnyueckas MmemOpana, e€ cBoiicTBa U pynknuu. [{uTormazma u eé
opranouzipl. OHOMEMOpPAaHHBIE OPraHOWMIbI KJIETKH: SHJIOIUIa3MAaTUYECKasi CETh
(OIIC), ammapat I'osnbmxu, ausocoMbl. IlomyaBTOHOMHBIE OpraHOWABI KIIETKH:
MUTOXOHJIpUH, IACTUAbL. [IpoucxoxkaeHne MUTOXOHAPHUM W IUacTui. Buubl
miactug. HemeMOpaHHBIE OpraHOM[IBI KIETKU: PUOOCOMBI, KJICTOYHBIA IICHTD,

PECHUYKH, KTYTHKH. CDYHKHI/II/I OpPraHoua0B KJIICTKH. Bxmrouenus

SAnpo — perynaropubiii neHtp kieTku. CTpoeHue sifpa: siaepHas 000J0uKa,

KapHoIlIa3Ma, XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI
TpancnopT BEIECTB B KIIETKE

>KI/I3H6I[€$ITCJH)HOCTI) KIJICTKH

4.1

4.2

4.3

OOMeH BemecTB, WM MeTadoIM3M. ACCUMHIISIMS (IIACTUYECKUH OOMEH) u
TUCCUMIJISALNS (PHEPTeTHUSCKU OOMEH) — JBE CTOPOHBI €IMHOIO Ipoliecca
MeTtabonu3ma. Tunbsl oOMeHa BelIecTB: aBTOTPO(HBIN U rerepoTpodHsblii. Pomb

(bepMeHTOB B 0OMeHe BCHICCTB U IIPECBPAICHUH SHCPI'UU B KJIICTKC

®orocunres. CBetoBas u TeMHOBas ¢a3bl porocunresa. Peakuuu dorocuHTesa.
D¢ dextuBHOCTH (hoTOCHHTE3a. 3HaUeHHEe (POTOCHHTE3a Ui KU3HU Ha 3emie.
BnusHue ycnoBud cpenbl Ha (POTOCHHTE3 UM CIOCOOBI TOBBIINIEHHS €ro
MPOJIYKTUBHOCTH Y KYJIbTYPHBIX PACTEHUH.

XeMmocuHTe3. XeMOCHHTe3Upylole OakTepuu. 3HaueHHE XEMOCUHTe3a s

JKA3HU Ha 3emie

OHepreTnyeckuii oOMeH B KieTKe. PaciiemnyieHue BeLIeCTB, BbIIEIEHUE U
aKKyMYyJINpDOBaHME OJHEPrud B KIETKE. OTambl HSHEPreTHYecKoro oOMeHa.
I'mnkonus. bpoxenue u ero Buabl. KHCIOpOIHOE OKHUCIIEHHE, WIH KIETOYHOE

apIxanue. DPPEeKTUBHOCTh IHEPTeTUUECKOr0 OOMEHa

4.4

4.5

Peaxiiun matpuunoro cuntesa. ['enernueckast uadopmarus u JJHK. Peanuzammst
TeHEeTHYeCKO MHpopMaluu B KieTKe. ['eHeTHYecKHil KOJ M €ro CBOMCTBA.
Tpanckpunuus — marpuunblii cunte3 PHK. Tpancnsius — O6uocunTte3 Oenka.

KoaupoBanue amunokuciot. Pons pubocom B OuocuHTese Oenka

Heknerounsie ¢opmbl xu3Hu — BHUpychl. Mcropust oTkpeiTusi Bupycon (.U.
WBanoBckuii). OCOOEHHOCTH CTPOEHUS U JKU3HENEATENBHOCTH BHUPYCOB.
bakrepuodaru. bone3snu pacTeHHH, >XUBOTHBIX W UEJIOBEKAa, BbHI3bIBAEMBIC

BUpycamu. Bupyc ummynonedummra genoseka (BMY) — Bo3dyautens CIIN/da.
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[IpodunakTrka pacnpocTpaHeHUs: BUPYCHBIX 3a00JI€BaHUI

5.1

5.2

PasMHOXEeHME M MHAMBUYAJIbHOE Pa3BUTHUE OPraHU3MOB

Knerounsrnii UK, WIM KU3HEHHBIMW IMKI KIeTKUd. MHTepdaza u MHUTO3.
[Ipouieccel, mporekaromme B uHTepdaze. Permkanus — peakius MaTpUIHOTO
cunteza JIHK. Ctpoenue xpomocoMm. XpOMOCOMHBIH HAa0Op — KapHUOTHIL.
JIMmIouIHBIE W TaIUIOMAHBIA ~ XPOMOCOMHBIE  HAOOpBL.  XPOMAaTHIBI.
[utonornyeckue OCHOBBI PA3MHOXKEHUS U HHAUBUAYAIBHOTO PAa3BUTUS
OpraHU3MOB.

Henenne kimerkn — muto3. Craaum muto3a. [Ipomeccel, mpoucxonduue Ha

Pa3HbIX CTAAUAX MUTO34A. buonornyeckuii cMBICII MUTO3a

@®opMbl pa3MHOKEHHsI OpraHu3MoB: Oecronoe U mojoBoe. Buuel Gecrnonoro
pa3sMHOXEHHUS: [eJIeHHEe HaJBO€, II0YKOBAHWE OJHO- U MHOIOKJIETOYHBIX,
crIopooOpa3oBaHue, BEreTaTUBHOE pa3sMHOXKEHUE. UckyccTBeHHOE

KJIOHUPOBAHUC OPraHU3MOB, €0 3HAUYCHUC I CCIICKINN

5.3

5.4

[TonoBoe pa3MHOXEHUE, €r0 OTINYHUS OT 0ECIOIOorO.
Meito3. Craguu Meio3za. Ilporiecchl, HPOUCXOIAIIME HA CTaausIX Menosa.
[ToBenenne xpomocom B Meiose. Kpoccunrosep. buonormdeckuii cmbpIica U

3HaYEHNE MEN03a

['amerorenes — mporecc 00pa3oBaHUs MOJOBBIX KJIETOK y HUBOTHBIX. [lojoBBIC
KEJIC3bl: CEMCHHUKU U ANYHUKH. O6p330BaHI/I€ " pa3BUTHC IMOJIOBBIX KJIETOK —
raMmer (CepMaro30mj, SULEKIeTKa) — criepMaToreHe3 u ooree3. OcoOeHHOCTH

CTPOCHUMA SIAIIEKJIETOK U CIICpMAaTO30UI0B. OHJ'IOI[OTBOpeHI/IC. HapTeHoreHe3

5.5

WnnuBuayanbHoe — pa3BuTtue  (OHTOTEHE3).  OMOpHOHAIbHOE  pa3BUTHE
(aMOpuorenes). Jranbl SMOPHOHAIBHOTO PA3BUTHS Y MO3BOHOUYHBIX >KHBOTHBIX:
npoOrieHue, racTpyisuus, opraHoreres. IlocramOpronansHOe pa3BuTue. TUIbI
MIOCTAMOPHUOHAIBHOIO Pa3BUTHUS: MpPsIMOE, HEMNpsiMoe (JIMYMHOuYHOE). BnusiHue
Cpelbl Ha pa3BUTHE OPraHU3MOB; (DaKTOPbI, CIIOCOOHBIE BHI3bIBATh BPOXKIEHHBIE
YPOJCTBA.

Pocr u pazButne pactenuii. OHTOreHe3 [IBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHH,

CTauu pa3BUTUIA

HaCJ'Ie,HCTBeHHOCTI) U USMCHYUBOCTb OPTaHU3MOB

6.1

[Ipeamer u 3apaun reHeTuku. Vicropus pa3BuUTHs T€HETHKH. BKinax poccHiickux
U 3apyOexHBIX Yy4Y€HBIX B pa3BUTHE TEHETHKU. MeToapl TIeHETHKHU
(ruOpuI0JIOTNYECKUH, LUTOT€HETUYECKUH, MOJIEKYJISIPHO-T€HETUUECKH ).
OcHOBHbIE TeHETHYECKUE TOHATHA. ['eHeTHuecKkass CUMBOJIMKA, UCIIOJIb3yEeMasl B

CXeMax CKpEeIMBAHUI
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6.2

6.3

3aKOHOMEPHOCTH HacCJE0BaHUsl IPU3HAKOB, yCTaHOBIEHHbIe ['. Menzaenem.
MoHorubpuaHoe CKpeuMBaHue. 3aKOH €IMHO00pa3us THUOPUAOB IEPBOTO
nokosieHus. IIpaBwiio nOMHMHHMpOBaHMs. 3aKOH pAacCILCIUICHWS ITPU3HAKOB.
I'nnore3a uncroTs! raMer. IloaHOE M HEMOIHOE JOMUHUPOBAHNUE.

JurnbpuiHoe CcKpeluBaHue. 3aKOH HE3aBUCHUMOIO HAcCJIEJOBAHMSI IIPU3HAKOB.
[{uToreHeTH4ecKne OCHOBBI JUTMOPUAHOTO CKpEIIMBaHUS. AHAIM3UPYIOIIEe
cKpemuBaHue.  Mcnonp3oBaHue — aHANM3UPYIOLIErO  CKPEIUMBAHUA  JUIA

OIIPEACIICHUS I'€HOTHUIIA ocobu

CueruieHHOe HacienoBaHue npuzHakoB. Pabora T. MopraHa 1o crenjieHHOMY
HAcJeOBaHWIO TreHoB. HapymieHwe cremieHus TE€HOB B pe3ylibTaTe
KpOCCUHroBepa. XpOMOCOMHasl Teopusi HacleACTBEHHOCTH. ['eHernueckue
KapThl.

I'enetuka mona. XpoMOCOMHOE OMpeleleHHe Moia. AYTOCOMBI H TIOJOBBIE
XxpoMocombl. ['oMoraMmetHble M TeTeporamMeTHbie OpraHu3Mbl. HacnemoBanue

IMPHU3HAKOB, CUCIVICHHBIX C ITOJIOM

6.4

6.5

6.6

N3meHunBOCTh. Bubl M3MEHYMBOCTH: HEHACJIEACTBEHHAs M HACIJIECICTBEHHAs.
Ponp  cpenpl B HEHACHEACTBEHHOM  M3MEHYMBOCTH.  XapaKTEpUCTHKA
MOJIUGUKAMOHHOW H3MEHYMBOCTU. BapualmoHHBIA psii M BapHalLlMOHHAs
kpuBad. Hopma peaknum npusHaka. KoM4ecTBEHHBIE U KayeCTBEHHBIE

MPU3HAKU U UX HOpMa peakuuu. CBoiicTBa MO (PUKAIIMOHHOW H3MEHUYHNBOCTH

HacnenctBeHHas, WM TEHOTUIIMYECKAas, W3MEHYMBOCTb. KomOuWHaTHBHas
M3MEHYMBOCTb. Melo3 U TOJIOBOM TMpolecc — OCHOBa KOMOMHATHBHOM
W3MEHYMBOCTH. MyTaloHHass W3MEeH4YMBOCTh. Kiaccudukanus wmyTtammii:
TE€HHBIE XPOMOCOMHBIE, TCHOMHBIE. HacToTa U NMpUYMHBI MyTaluuil. MyTarcHHbIe
(akTopsl. 3aKOH TOMOJIOTUYECKUX PSAZOB B HacleACTBeHHON n3meHunBocty H.1.

BasuiioBa

I'enetnka wuyenoBeka. Kapuotun demoBeka. OCHOBHBIE METOIbI TEHETHUKH
4eJI0BeKa: TeHEeaJIOTHYCCKU, OIM3HEIOBEIN, IIUTOrCHETUYCCKHI,
OMOXMMHYECKHUN, MOJEKyIsIpHO-TeHeTuuecKkuidl. CoBpeMEHHOE OmpeaelieHUue
TE€HOTHIA: TOJIHOTEHOMHOE CEKBEHUPOBAHUE, TEHOTUIIUPOBAHUE, B TOM YHUCIIE C
momompio III[P-amanu3a. HacnencrBenHple 3a0oiieBaHUS dYeaOBEKa: TCHHBIC
0ose3Hu, 0O0JIE3HU C HACJIEICTBEHHOW MPEAPACIIOIOKEHHOCThIO, XPOMOCOMHBIE
6one3nu. ComaTHueckue M TeHEpaTUBHbIE MyTaluu. [IpHHIUIBI 370pOBOTO
oOpa3a JKU3HU, JUATHOCTHKH, MPOMDUIAKTUKA ¢ JICUYCHUS TCHETHYECKUX
Oomne3Hel. Meauko-TeHeTHUYeCKOe KOHCYJIbTUPOBAaHUE. 3HAYCHUE MEIUITMHCKOU

TFCHCTUKHU B IPEAOTBPAIICHUHN U JICUCHUH I'CHCTUYCCKHUX 3a00JIcBaHNH YeIOBEKa

Cenekiust opraHu3MoB. OCHOBBI OMOTEXHOJIOTHH
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7.1

7.2

7.3

11 KUIIACC

Kon

NpOBepPsIeMOro
pe3yJabTarta

Cenekiusi KaKk Hayka W Ipolecc. 3apOoXACHUE CEJIEKIUU U JOMECTHKAIUS.
Yuyenne H.M. BaBunoBa o0 TIeHTpaX MPOUCXOXKACHUS UM MHOTO00Opa3us
KYJIbTYPHBIX pacTeHUil. [[eHTpbl MPOUCXOXKACHUS TOMAIIHUX >KUBOTHBIX. COpT,
nopoja, mramMmm

CoBpeMeHHbIE METO/ABl CeJeKIMH. MaccoBbIi W MHIAMBUAYAJIbHBIH OTOOPHI B
CEJIEKIIMM PAcTeHUM M KUBOTHBIX. OIlIEHKAa SKCTephepa. bInM3KOopoACTBEHHOE
CKpemuBanue — WHOpuAWHT. Yucras nuHUS. CKpenMBaHUE YWCTBHIX IJTUHUH.
I'ereposuc, nnm rubpuanHas cuina. HepoJacTBEHHOE CKpeUIMBaHUE — ayTOPHIUHT.
Otnanénnas tuOpumm3anuss W €€ ycrnexu. VICKyCCTBEHHBIH MyTareHe3 W
MOJYy4YCHUE MOJUIIONAOB. JlOCTH)KEHUS CEJNEKIMU PAcTEHUM, >KUBOTHBIX U

MHKPOOPTraHU3MOB

buorexHonorust kak oTpacib IPOU3BOJCTBA. ['€HHas WHXKEHEepus. OTarlbl
co3nanua pexkomOuHaHTHOM JIHK u Ttpancrennsix opranmsmon. Kierounas
nmxeHepus.  Kinetounsle  KyJnbTypbl.  MMKpPOKIOHAIbHOE  Pa3MHOMKEHUE
pacrenuil. KiloHMpoBaHME  BBICOKONPOAYKTUBHBIX  CEIbCKOXO3HCTBEHHBIX
OpPTraHU3MOB. DKOJIOTHUECKHE M 3TH4eckue mnpodimembl. MO — reHermvecku

MOIU(DHUIIMPOBAHHBIC OPTAHU3MBI

IIpoBepsiemble peaMeTHBIE Pe3yJIbTATHI 0CBOCHHS] OCHOBHOM
0o0pa3oBaTe/IbHOI NPOrpaMMBbl CpeIHero o01mero 00pa3oBaHus

ChopMupoBaHHOCTh 3HAHUN O MeCTe W POJM OHOJIOTMH B CUCTEME
HAy4YHOT'O 3HAHUS €CTECTBEHHBIX HAayK, B JOPMUPOBAHUU COBPEMEHHOM
€CTECTBEHHO-HAYYHON KapTUHBI MHUPAa U HAyYHOIO MHUPOBO33PEHUS; O
BKJIQ/Ie POCCUHCKUX U 3apyOeKHBIX Y4EHBIX-OMOJIOTOB B Ppa3BUTHE
Ouosoruy; (PyHKIMOHATIBHOM TI'PaMOTHOCTH YeNOBEKa JUIsl peIlleHus

JKHU3HCHHBIX 3aJa4

YMeHHne pacKkphiBaTh COJACpPXKAHUE OWOJIOTHYECKUX TEPMUHOB W

TIOHSATUNA: BHJI, TOIMYJSAIHUsS, TeHOMOH, SBOJIONUS, IBUIKYIIHE CHIIBI

(paxtopsr) HBOJIIOLINH, PUCTIOCOOTIEHHOCTh OpPraHHU3MOB,
BUJI000pa3oBaHue, 9KOJIOTHYECKUE (bakTopsl, HKOCUCTEMA,
MPOAYIEHTHI,  KOHCYMEHTHI,  PEIyLIeHTHl,  I[eNd  IHUTaHus,

9KOJIOTUYECKAas MUPaMHKIa, OMOreorieHo3, ornocdepa

YMeHnue uznaratb OMOJIOTHYECKUE TEOPHH (3IBOIIOIMOHHAsA Teopus Y.
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JlapBuHa, CHUHTETHYECKas  TEOpHUsl  DBOJIOLMH), 3aKOHBI U
3aKOHOMEpHOCTHU (3apojsbiieBoro cxoacrsa K.M. bapa, yepenoBanus
IJ1aBHBIX HampaBieHuid u myteit sBomtonuu A.H. CeBepiioBa, y4eHus o
oumochepe B.M. Bepnaumckoro), ompenensTe  TpPaHUIBl  HX

IMPUMCHUMOCTH K JKUBBIM CUCTECMaM

YMeHHne BIaeTh METOJaMH HAy4YHOrO TO3HaHUS B OHOJOTHH
(HaOnroficHWE W ONMHMCAHWE JKUBBIX CHCTEM, IPOILIECCOB W SIBJICHUI;
opraHu3alusi M IPOBEICHHE OHOJOTMYECKOr0  JIKCIEPUMEHTA,
BBIJIBIDKEHHWE  THIIOTE3bl;  BBIABICGHHE  3aBUCUMOCTH  MEXKIY
HCCIeAYEeMbIMUA BEIUYMHAMH, OOBSICHEHUE TOJYUYCHHBIX PE3yIbTaTOB,
WCIIOIb30BAaHHBIX HAYYHBIX TOHSTHH, TEOPHM W 3aKOHOB; YMEHHE

ACJIaTh BBIBOABI HAa OCHOBAHUU MOJTYYCHHBIX pe3yHI>TaTOB)

VYMmenne BbIJACIATH CYHICCTBCHHBIC IMPpU3HAKH CTPOCHUA
OMOJIOTUYECKUX  OOBEKTOB:  BHJIOB, TOMYJSIIHUNA, MPOAYICHTOB,
KOHCYMEHTOB,  PEIYyIIEHTOB,  OWOTCOLIEHO30B M  DKOCHUCTEM;
0COOEHHOCTH IPOIIECCOB HACJICJICTBEHHOU U3MEHYMBOCTH,
€CTECTBEHHOTO0  0TOOpa, BUI000pa30BaHUs, MPHUCIOCOOJICHHOCTH
OpPraHU3MOB, JCHCTBUS DKOJOTHYECKUX (DAKTOPOB HA OpPraHHU3MBI,
MepeHoca BEIIECTB U MOTOKA YHEPTHU B 3KOCHCTEMaX, aHTPOIIOTCHHBIX
W3MEHEHUN B DKOCHCTEMAaxX CBOEH MECTHOCTH, KPyrOBOPOTa BEIIECTB U

OMOre0OXMMHYECKUX IIMKIIOB B Ouochepe

VYMmenne MNPUMCHATH TTOJIYUCHHBIC 3HAHUA JJIS 00BsICHEHNS
OHMOJIOTHYECKUX mponeccoB 1 ﬂBHCHHfI, IJId TIPUHATUA TMPAKTHYCCKUX
pelIeHni B MOBCEAHEBHOW KU3HU B LIETISAX oOecreueHus: 6e30MacHOCTH
CBOETO 37I0POBbsSI U 3JI0POBbSI OKPY>KAIOIIUX JFOJIEH, COOMI0IEHUSI HOPM
rpaMOTHOTO MOBEAEHHUS B  OKPYXAKIIEH MNPUPOJHON  CpeJe;
IIOHUMaHUE H€O6XO)II/IMOCTI/I HCII0JIb30BaHUA )IOCTI/I)KGHI/Iﬁ

COBpeMeHHOﬁ Oouonoruu AJI paliuOHAJIBHOTO ITPUPOAOIIOJIB30BAHUSA

YMmenue peliaTh 3JICMCHTAPHBIC OMOJIOTHYECKHUE 3aga4u, COCTaBJIATb

CXCMBI IIEPEHOCA BCUICCTB U S9HCPTHUU B SKOCUCTECMAX (I_ICHI/I HI/ITaHI/ISI)

YMeHue BBINOJHATH JIAOOpPAaTOpHBIE M MpPAKTUUYeCKue paboThl,
coOmonaTh mnpaBwia mpu pabore C¢ ydyeOHBIM U J1a0OpPaTOPHBIM

obopyoBaHuEM

YMeHue KpUTHYECKH OLEHUBATh W HWHTEPIPETHPOBATh MHGOPMAIUIO
OMOJIOTrMYECKOr0 COJepKaHusl, BKIIOYAOIIYIO TICEBIOHAYYHbIE 3HAHUS
U3 pa3nuuHbIX UcTouyHNKOB (CMU, HaydHO-TIONYJIsIpHBIE MaTepHalbl);

paccMaTpuBaTh ri00alIbHbIE 9KOJOTHYCCKHEC HpO6HCMLI
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COBpEMEHHOCTH, (hOPMHUPOBATH MO OTHONICHUIO K HUM COOCTBEHHYIO

IIO3HUIIHNIO

10

YMeHue co3zaBaTh COOCTBEHHBIE MCbMEHHBIC M YCTHBIE COOOIEHMUS,
000011251 OMOIOTHYECKYt0 HHPOPMAIHIO U3 HECKOJIBKUX MCTOYHUKOB,

I'paMOTHO HCIIOJIB30BATH TTOHATHHHBINA alrapar ouonoruu
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COEePKAHUS

DBOJIOLMOHHAS OUOIOTUS

11

DBOIIIOLIMOHHAS TEOPUs M €€ MECTO B OMOJIOTHU.

CeugerenbctBa  3Bomronuu.  [lameoHTosmornueckue:  MOCIEAOBATENbHOCTD
MOSIBIICHHSI BHJIOB B TAJICOHTOJIOTUYECKON JIETONUCH, MEpeXOoaHble (HOpMBL.
buoreorpaduueckue: cxoactBo u pasznuuue GayH u (Qrop MaTepUKOB U
OCTPOBOB. DMOPHOIOTUYECKHE: CXOJCTBA M PAa3UIXsi SMOPHOHOB PA3HBIX BHJIOB
MO3BOHOYHBIX. CpaBHUTEIbHO-aHATOMUYECKUE: TOMOJOTUYHBIE, AHAJIIOIMYHBIE,
PYIOMMEHTapHBIE OpPTraHbl, aTaBU3Mbl. MOJEKYIIPHO-OMOXHUMUYECKHE: CXOJICTBO
MEXaHHM3MOB HACIEJACTBEHHOCTH M OCHOBHBIX METAa0OIMYECKHX IMyTell Yy Bcex

OpraHu3MoOB

1.2

13

OpomtonmonHass  Teopuss Y. Jlapeuna. IlpeanocbulkM  BO3HMKHOBEHMSI
JapBUHU3MA. JIBHXKYyIIME CHJIbI 3BOJIOLUUM BUAOB 1o JlapBuHY (M30BITOUHOE
Pa3MHOKEHHE NP OIPAHHUYEHHOCTH PECYPCOB, HEONPEAEIEHHAS H3MEHYMBOCTb,

6opb0a 3a cyleCcTBOBaHHUE, ECTECTBEHHBII 0TOOD)

Cunrernueckass Teopust oBomouuud (CTD) U OCHOBHBIE €€ TOJOXKEHHUS.

MuxposBontonus. [Tonmynsinusa kak eAMHULA BUAA U YBOJTIOLIMA

14

JBuxkymnue cuibl ((hakTopbl) HSBONIONHMHM BUIOB B mpupoae. MyTalmoHHBIN
mpouecc U KOMOMHATHBHAsg W3MEHYMBOCTb. llomynslivoHHBIE BOJHBI U JIpeid
reHoB. M3onsauusa u murpaius. EcTecTBeHHBIN 0TOOp — HaNpaBIsIOLMA (hakTop
3BOITIOIINH. DOPMBI €CTECTBEHHOTO 0TOOpA.

[IpucmocoOaeHHOCT,  OPraHM3MOB KaK  pe3ylbTaT dBOMIONHUH. [Ipumepbl
MIPUCIIOCOOJIEHUHN y OpraHu3MOB. ApoMOopGh 036l U HAHOATATI TAIIUH.

Bun u Bunoo6pazoBanue. Kputepuu Buga. OCHOBHBIE (OPMBI BUI00OPA30BAHMUS:

reorpaduueckoe, IKOJIOrHIecKoe

1.5

2.1

Maxkpospomtorusi.  Dopmbel  3BoJOLMU:  (UIETUYECKas,  JIUBEPreHTHas,

KOHBCPIreHTHAsA, MapajiciibHasd. H606paTI/IMOCTB OBOJJIIOIIMHA
Bo3HukHOBEHHE U Pa3BUTHC ) XKU3HU HA 3emite

I[OHayLIHLIC MNPpEACTABJICHUA O 3apOXJACHUU JKHU3HU. Hay‘-IHLIC THUIIOTE3bI
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2.2

2.3

BO3HUKHOBEHHUS >KHM3HM Ha 3emie: a0uoreHe3 W MaHCIepMus. XUMHUYeCKas
3BOIOLHUSA. ODKCHEPUMEHTAIbHOE MOATBEPXKICHUE XUMUYECKOH HBOJIIOLUU.
Havanpubie sTambl Ouosormueckoil sBomonuu. ['mnoresa PHK-mupa. IlepBeie

KIJIICTKHU U UX 3BOJIOLIHA. (DOpMI/I]I)OBaHI/Ie OCHOBHBIX I'DYIIII )KUBBIX OPIraHU3MOB

Pazputne xu3Hum Ha 3emie mo spaM W nepuoaam. Karapxeil. Apxeiickas u
nporepo3oiickas d3pel. l[laneosoiickass spa u €€ Nepuoabl: KEeMOPUNMCKUM,
OPJIOBUKCKUW, CUJIYPUICKUH, JI€BOHCKHI, KaMEHHOYTOJIbHBIH, MEPMCKHII.
Me3o30iickas 3pa u €€ IepuoIbl: TPUACOBBIN, OPCKHM, MEJIOBOM.

Kaiinozoiickass »92pa u e€ mepuojabl: MaJCOreHOBbIM,  HEOTCHOBBIH,
aAHTPONOreHOBbIM. XapakTepUCTUKa KJIMMAaTra M TIE0JIOTUYECKUX IPOLIECCOB.
OcHOBHBIE 3TaIbI YBOJIOLUN PACTUTEIHHOTO U JKUBOTHOT'O MUpa. ApoMOP(O3bI y
pacTeHUd u KUBOTHBIX. [losiBIeHWE, paciBeT M BBIMHUPAHHE TPYII KUBBIX

OpraHu3mMoB

Cucrema OpraHu4YeCKOro MuHpa KaK OTPa)XCHUEC OBOJIIOLMH. OcHOBHBIE

CUCTCMATUYCCKUC I'PYIIIBI OPraHUu3MOB

2.4

2.5

2.6

DOBontonus 4eraoBeka. AHTPOIIOJIOTUs Kak Hayka. Pa3Butue mpeincTaBieHUH O
IIPOUCXOKACHUU 4eJoBeka. Meroabl u3yueHHs aHTponorenesa. CxoicTBa U
pa3nuyus YyeloBeKa U )KUBOTHBIX. CHCTEMaTHUECKOE MOJIOKEHHUE YeTIOBEKa.

JBwxyue cuibl (GpakTopbl) aHTponorenesza. HacnencTBeHHas M3MEHYMBOCTD U
€CTeCTBEHHbI 0TOOp. OOIIecTBEHHBIH 00pa3 >KWU3HU, W3TOTOBJIEHHE OPYIUil

TpyAa, MBIIIJICHUE, peYb

OcHOBHbIE CTaAMM U BETBU 3BOJIOLMM YEJIOBEKAa: aBCTPAJOMMUTEKH, YenoBek
ymensiid, Yenoexk mnpsamoxomsamui, YenoBek Heanaepranbckuii, UYemoBek
pazymHbId. Haxolku MCKOmaembIX OCTAaHKOB, BPEMs CYIIECTBOBaHUS, 00JIaCTh

pacnnpoCTpaHCHUA, 00BEM TOJIOBHOTO Mo3ra, 06pa3 JKHU3HH, Opyausd

YenoBeueckue packl. OCHOBHbIE OOJBIINE PAchl: €BPONEOHIHAs (eBpa3uiickas),
HErpO-aBCTPaAION IHAS (9KBaTOpHANIbHASA), MOHTOJIOUHAS (a3marcko-
amepHuKaHckast). YepTbl MPpHUCIIOCOOICHHOCTH MPEICTABUTENIEH YeIOBEUECKUX pac

K YCJIOBHSIM CylIecTBOBaHUs. ENMHCTBO yenoBevyeckux pac. Kputuka pacuzma

OpranusMel 1 OKpy>Karolas cpeia

3.1

DKOJIOTHsI KaK Hayka. 3aJaudl W pas3Aesibl KOJOTMU. MeToabl 3KOJIOTHYECKHX
HCCIIeIOBaHMM. DKoIoTHdeckoe MUpoBo33peHne. Cpeapl 00UTaHUsT OPraHU3MOB:

BOAHAsA, HA3EMHO-BO3AyIIIHAasA, ITIOYBCHHAA, BHYTPUOPTraHU3MEHHAA

3.2

Okonoruueckne  (axtopsl. Knaccudukamus  3Kolornyeckux — (pakTopos:
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3.3

3.4

abuoTtnyeckre, OWOTHYECKME M aHTPONOreHHbIe. JleficTBHE 3KOIOrMYecKuX

(hakTOpOB HA OPTaHU3MBbI

AOunotnueckue (aKToOphl: CBET, TEMIeparypa, BIaXHOCTh. DoTomepHoaAn3M.
[Ipucnocobnenuss OpraHU3MOB K  JCHCTBUIO aOMOTHYECKHUX  (DAKTOPOB.

buonornueckue PUTMBI

buornueckue ¢akropbl. Buasl OMOTHUYECKHMX B3aMMOICHCTBHI: KOHKYpEHIUS,
XHMITHUYECTBO, MAPA3UTU3M, MYTyald3M, KOMMEHCAIN3M (HaxJeOHUYECTBO,
KBapTUPAHTCTBO),  aMEHCaJU3M, HEWUTpanu3M. 3HaueHue  OUOTHUECKUX

B3aHMOZ[€I>'ICTBHﬁ AJId CyIIECTBOBAHUA OPraHU3MOB B IIPUPOJHBIX COO6H.[CCTB8,X

3.5

OKOJIOTUYECKHE XapPaKTCPUCTHUKHU IOITYJIAAIHUH. OcHOBHBIC IIOKa3aTcin
nomyJjesinuu: 4YUCIICHHOCTb, IUIOTHOCTb, POXAACMOCTb, CMCPTHOCTL, IIPUPOCT,

Murpanus. JJuHaMuKa YuCIEHHOCTH MOMYJIALMY U €€ PETryJIsaLus

4.1

4.2

4.3

Coo011ecTBa 1 SKOJIOTHYECKUE CUCTEMBI

CooOmiectBo opraHu3mMoB — OuoneHo3. CTpyKTypbl OHOLIEHO3a: BHJIOBas,
MPOCTPAHCTBEeHHAs, Tpoduueckas (mmmeBas). Buabl-momuHantel. CBs3u B

onoleHo3e

Dkojnorudeckre cucteMbl (dkocuctembl). [lonstTne 00 9Kocucteme u
ouoreoreHo3e. DyHKIMOHAIbHBIE KOMIIOHEHTHl 3KOCHCTEMBI: IPOIYLIEHTHI,
KOHCYMEHTBI, peyLIeHThl. KpyroBopoT BenecTB M OTOK HEPTUU B IKOCHCTEME.
Tpoduueckne (TuIIeBbIE) YpPOBHU OKOCHUCTEMBI. [luieBble Iiemu © CETH.
OcCHOBHBIE TOKa3aTeNIM HKOCUCTEMBI: Oumomacca, MPOAYKLHSA. DKOJIOTHYECKUE
MUpaMHUIIbl: TMPOAYKIUH, YHUCICHHOCTH, Ouomacchl. CBOHCTBA 3SKOCUCTEM:

YCTOﬁqHBOCTB, caMoperyJsinus, pa3BuTuc. CYKI_IeCCI/IH

IIpuponsble 3KOCHCTEMBI. DKOCUCTEMBI 03€p U PEK. JKOCUCTEMA XBOMHOTO MIIU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpONOreHHbIE JKOCUCTEMBI. ATpPOIKOCHCTEMBI. YpboskocucTemsl.
bronorunyeckoe n X034iCTBEHHOE 3HAYEHHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.
buopaznoobpazue kak ¢aktop ycroiumBocTH sKocucteM. CoxpaHeHHe

OMOJIOTHUYECKOT0 pa3HOOOpa3us Ha 3emiie

4.4

Yuenne B.W. Bepnaackoro o Ouocdepe. I'paHuilsl, cocTaB U CTPyKTypa
6uochepsl. XKusoe BemecTtBo U ero ¢yHkiuu. OcoOeHHOCTH OHOchepbl Kak
ro0anpHOM sKOocHcTeMbl. JlMHaMH4YecKoe paBHOBecHE€ M oOpaTHas CBSI3b B
6uochepe. KpyroBopoTsl BemecTB U OHOr€OXMMHUYECKHE LHUKIIBI JIEMEHTOB

(yrnepona, azora). 30HaIbHOCTH OMocdepbl. OCHOBHBIE OMOMBI CYIITH
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4.5

YenoBedecTBO B Omocdepe 3emin. AHTpONOTEHHbIE W3MEHEHHsI B Ouocdepe.
['moGanbpHBIC SIKOJOTUYECKHE TPOOIIESMBI.
OcHOBa paIMOHAJILHOTO  yMPABJICHUS TMPUPOJHBIMU  pecypcaMH W HX

HCIIOJIb30BaHUC. Z[OCTI/I)KCHI/IH OHOJ0ruHU U OXpaHa IIpUupoabl
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. Jua npoBeaeHusi eIMHOr0 rocyAapcTBEHHOr0 3K3aMeHa mo Oumosiorum (najee -
EI' mno Owuosoruu) mucnojb3yerc mnepedeHb (kKoaudpukarop) mnpoBepsieMbIX
TPeOOBAHMH K Ppe3yJbTaTaM OCBOEHHMSI OCHOBHOIl 00pa3oBaTeIbHOH MPOrpamMMbl
cpeHero o01ero 00pa3oBaHusl U 3JIEMEHTOB CO/IeP:KAHUS.

Tabmuua 16.4

[Iposepsiembie Ha EI'D 1o 6uonoruu TpeboBaHus
K pe3yJibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEJIbHOM MpOTrpaMMbl
cpemHero o0Iero oopa3oBaHMs

Kon [TpoBepsieMmbie TPeOOBAHUS K MPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
MIPOBEPSEMOTO | OCHOBHOM 00pa30BaTEIbHON MPOTPaMMBI CPEeTHETO 001Iero 00pa3oBaHus
TpeboBaHUs

1 CdopMupoBaHHOCTh 3HAHUW O MECT€ U POJH OHOJIOTUU B CHCTEME
€CTECTBEHHBIX HayK, B dbopMupoBaHUH COBpEMEHHOMU
€CTECTBEHHOHAay4YHOW KAapTUHBI MHpA, B MO3HAHUM 3aKOHOB MPUPOIBI U
pPELIEHUH YU3HEHHO BaXKHBIX COLIMAJIbHO-3TUYECKUX, 3KOHOMHYECKHX,
9KOJIOTHYECKHUX MPOOJIEM 4YeJIOBEUYeCTBA, a TAKXKE B PELICHUH BOIPOCOB
palMOHATFHOTO TPUPOAOIOIB30BaHUS, B (HDOPMUPOBAHHH IEHHOCTHOTO
OTHONICHHUS K TpUpOJE, OOLIECTBY, YEIOBEKY; O BKIAJE POCCHUICKUX U
3apyOeKHBIX YUCHBIX - OMOJIOTOB B pa3BUTHE OMOIOTHU

2 Bnanenue cucremoii 3HaHMM 00 OCHOBHBIX METOJIaX HAy4YHOI'O MO3HAHMUS,
UCMOJIb3YEeMbIX B OMOJIOTMYECKUX HCCIIEOBAHUSAX J>KUBBIX OOBEKTOB MU
9KOCHCTEM  (OmMMCaHWE, U3MEpEeHHe, IMpOoBeAeHUE  HaOIIOJCHUI);
crioco0amHu BBISIBIEHUS M OLIEHKH aHTPOIOT€HHBIX N3MEHEHHH B IPUPOJIE.
YMeHne BbBIJIBUT'aTb THUIIOTE3bI, MPOBCPATH HUX ISKCIICPUMCHTAJIIbBHBIMU
cpeactBaMu,  (GOpMyIHMpys  Ieb  WCCIEAOBAaHMS,  aHaJIM3UpPOBATh
MOJIYYCHHBIC PE3YJIbTAThI U ACJIaTh BBIBOABI.

BbisiBieHHMEe  3aBUCUMOCTH ~ MEXIY  MCCIEIYyEMBIMH  BEIMYMHAMH,
00BsICHEHUE TMOJIYUYEHHBIX PE3yJIbTaTOB M (POPMYJIUPOBAHUE BBIBOJOB C
UCIIOJIb30BAaHUEM HAayUYHBIX MOHATUH, TEOPHI U 3aKOHOB

3 YMeHue BIazeTb CUCTEMOM OMOJIOTMYECKUX 3HAHUMN, KOTOpas BKIIOYAET:
OCHOBOITOJIAraloIIMe OMOIOTUYeCKHE TEPMUHBI U MOHATHS (’KU3Hb, KJIETKA,
TKaHb, OpraH, OpPraHW3M, BHJ, TOMYJSLUSA, DKOCUCTEMa, OUOIIEHO3,
o6uocdepa; mMeTaboIU3M, TOMEOCTa3, KICTOYHBI MMMYHHUTET, OMOCHHTE3
Oenka, OMOMOIMMEDBI, JUCKPETHOCTB, caMOpETyJISLHNS,
CaMOBOCIIPOU3BEICHNUE, HACJIEJICTBEHHOCTb, M3MEHYUBOCTb,
HHEPro3aBUCUMOCTh, POCT U Pa3BUTHUE);

O6uonoruueckue teopun: kierounas reopust T. llIBanna, M. llneiinena, P.
BupxoBa; kioHalbHO-ceneKTUBHOro wummyHutera Il Opmux, HW.H.
MeuHukoBa, XpOMOCOMHas Teopus HaclieAcTBeHHOCTH T. Moprana, 3aKkoH
3apoapimeBoro cxonacrsa K. bapa, sBomonnonnas teopus Y. lapsuna,
CHHTETHYECKasi TEOpHUsl ABOJIIOIMHU, Teopus aHTpororeHesa Y. JlapBuHa;
Teopust 6uoreorieno3a B.H. CykaueBa; yuenne H.J. BaBunoBa o neHTpax
MHOTO00pa3usi M MPOUCXOXKACHHUS KYyJIbTYPHBIX pacTeHui, yueHue A.H.
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CeBeprioBa O TyTSIX MW HampaBleHUAX OdBojdOUMH, YydyeHue B.U.
BepHnasnckoro - o 6uocdepe); 3akoHbI (€AMHOOOPa3Usi MOTOMKOB TIEPBOTO
MOKOJICHUS, PACIIEIUICHUS MPU3HAKOB, HE3aBUCHUMOTO HaclieI0BaHUS
npusHakoB [. MeHnens; CLEMJICHHOrO HacleIOBaHHUs MPU3HAKOB U
HapylleHus cuerieHuss reHoB T. MopraHa; roMOJIOTHYECKUX PSIOB B
HaciencTBeHHOM  m3meHunBocth H.M.  BaBwiioBa; reHeTHuecKoro
paBHoBecust [x. Xapau u B. BaiinOepra; 3apojsimieBoro cxonactsa K.
bapa; 6morenernueckwuii 3akoH . ['exkens, @. Mrosiepa);

MPUHIUIBI (YUCTOTHI TAMET, KOMIUIEMEHTAPHOCTH);

npaBwia (Munumyma FO. JIubuxa, sKOJOrMYecKOil mHUpaMHIIbI 4YHCE,
01OMacchl U YHEPTHH);

runoTe3bl (koarepatHoi A.M. Omapuna, mepBuyHOro OyiaboHa JIK.
Xomnpaeitna, mukpocdep C. Dokca, pudboznma T. Uek)

YMmenue peuarb IIOMCKOBBIC OMOJIOTHYECKHUE 3aga4u, BBIABJIATH
MNPUIUHHO-CIICACTBCHHBIC CBs3U MCKAY HCCIICAYCMbIMU OMOJIOTMYECKUMU
06’I)GKTaMI/I, nmponeccaMmu MU ABJICHUSAMM, J€JIaTb BBIBOJAbLI W IMPOTHO3bI HA
OCHOBAHUHU ITOJTYYCHHBIX PE3YyJIbTATOB,

COCTaBJIATh I'CHOTHIIMYCCKUE CXCEMblI CKPCHIMBAHHA [JIS1I Pa3HbIX THIIOB
HACJICAOBAaHUSA IIPU3HAKOB Yy OPraHU3MOB, COCTABJIATH CXEMbI IIEPCHOCA
BCIICCTB U DHCPIUH B OKOCUCTCMAX (LIGHI/I IUTaHus, ITUIICBBIC CeTI/I)

YMeHue ycraHaBiIMBaTh B3aUMOCBSI3U MEXJy CTPOCHUEM U (PYHKLMSIMHU:
OpPraHOMJIOB, KJIETOK Pa3HBbIX TKaHEH, opraHaMu U CUCTEMaMH OPraHOB Y
pacTeHMi, >KMBOTHBIX M YEJIOBEKa; MEXAy O3TallaMu OOMEHa BEIIECTB;
dTallaMM KJIETOYHOT'O LIMKJIA U JKU3HEHHBIX LIUKJIOB OPraHU3MOB; 3TallaMu
HMOpPHOHAIILHOTO PAa3BUTHSI; T€HOTUIIOM U (EHOTUIIOM, (PEHOTUIIOM U
dakTopamMu cpelpl OOMTaHUS; NPOLECCAMM HBOJIOLUM; JIBUKYIIUMHU
CHWJIaMU aHTPOIIOT€HE3a; KOMIIOHEHTAaMH pAa3JIMYHBIX JKOCHCTEM U
IpUCHOCOOICHUIMU K HUM OPTaHU3MOB

YMeHue BBIICNATh CYIIECTBEHHbIE IPU3HAKY:

CTPOCHHUSI BHPYCOB, KJIETOK MPOKAPUOT W DYKAPUOT; OJHOKJIETOYHBIX U
MHOTOKJIETOYHBIX OpPraHHW3MOB, BHJIOB, OHOr€OIEHO30B, 3KOCUCTEM U
Ouocdepsl; CTPOCHUSI OPTaHOB U CHUCTEM OPraHOB PACTEHUH, KMBOTHBIX,
YeJI0BEKa; MPOLIECCOB KU3HEAEATENbHOCTH, IPOTEKAIOINX B OpraHu3Max
pacTeHM, )KUBOTHBIX M YEJIOBEKAa; OMOJOTHYECKUX IPOIIECCOB: OOMEHa
BelIeCTB (Merabonu3M), HUHPOPMALMM U TPEBpALllCHUS OSHEPrHH,
OpokeHHs, aBTOTPOHOTO M  TEeTepOTPO(HOro  TUIOB  MNUTAHMUS,
dorocuHTE3a W XEMOCHHTE3a, MMWTO3a, MeWo3a, TIaMeTOreHesa,

SMOpHOreHe3a,  NOCTAIMOPHUOHAIBHOTO  Pa3BUTUS,  Pa3MHOXKEHUS,
UH/IMBUYaIbHOTO Pa3BUTHS OpraHu3Ma (OHTOreHe3a), B3auMOJCHCTBUS
TEHOB, reTepo3nca; JIEUCTBUI HUCKYCCTBEHHOTO otbopa,

CTaOMJIM3UPYIOLIETO, JBIKYILETO M Pa3pbIBAIOIIET0 €CTECTBEHHOI'O
oTOOpa; aIOMAaTPUYECKOr0 W CHUMIATPUYECKOrOo BHJI000pa30BaHMS;
BIMSIHUS ~JBIDKYIIUX CHJI DBOJIONMM Ha TeHO(QOHJ MOMYJISAILHHM;
MPUCTIOCOOJIEHHOCTH OpPraHu3MOB K cpele OOWTaHus, 4YepeaoBaHus
HaIpaBJICHUN D3BOJIOLUHM; KPYrOBOpPOTa BELIECTB M IIOTOKA DHEPIHMM B
JKOCUCTEMAaxX
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ChopMupoBaHHOCTH YMEHHS  BBIIEIATH  CYIIECTBEHHBIE IPU3HAKU
BUPYCOB, KJIETOK TMPOKApHOT W OJyKapUOT; OJHOKJICTOYHBIX U
MHOTOKJIETOYHBIX OpPraHW3MOB, BHJIOB, OHOTCOIICHO30B M 3KOCHUCTEM;
0COOEGHHOCTH TIPOIIECCOB OOMEHAa BEIECTB M TPEBPAIICHUS JHEPIHU B
KJIeTKe, (OTOCHHTE3a, TIUIACTUYECKOTO M DSHEPreTUYeckoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeH03a, OIUIOAOTBOPCHHS, PAa3BUTUS |
pa3MHOXKEHUS, WHJMBUIYaJbHOTO pPAa3BUTUS OpraHu3Ma (OHTOIEHE3a),
O00pbOBI 3a CYIIECTBOBAHHE, €CTECTBEHHOTO OTOOpa, BHI000pa3OBaHMS,
OpUCHOCOOJICHHOCTH  OpPraHu3MOB K cpelae  OoOWTaHWsl,  BIMSIHUA
KOMITOHEHTOB 3KOCHCTEM, aHTPOIOICHHBIX H3MEHEHHH B 3KOCHUCTEMaXx
CBOEH MECTHOCTH, KPyroBOpPOTa BELIECTB W MPEBPALCHHUS HSHEPIUU B
ouocdepe

YMeHue uCHoib30BaTh COOTBETCTBYIOIIHME apTyMEHTHI, OMOJOTHYECKYIO
TEPMUHOJIOTHIO U CHUMBOJIUKY JJIsi JIOKA3aTelIbCTBA POJICTBA OPraHW3MOB
pa3HBIX CUCTEMATHUECKUX TPYMI, B3aWMOCBS3M OPraHU3MOB U CPEbI
OOMTaHMSA; EIUHCTBA YEIOBEUECKUX pac; HEOOXOAMMOCTH 3J0pOBOTO
o0Opa3a KH3HHU, COXpaHEHHUS pPa3HOOOpa3usi BHUAOB U HKOCHUCTEM Kak
YCJIOBHS COCYIIECTBOBAHUS MPUPOJIBI M UETIOBEYECTBA

YMeHue KpHUTHYSCKH  OICHUBaTh HMH(DOpPMANHUIO  OMOJIOTHYECKOTO
COJepXKAHUSA; HHTEPIPETUPOBATh ATUYECKHE ACHEKThl COBPEMEHHBIX
UCCJIEOBAaHUM B OMOJIOTMH, MEAUIIMHE, OMOTEXHOJOIMH; paccMaTpUBaTh
rJ100a1bHbIE SKOJIOTHYECKHE MTPO0JIEMbl COBPEMEHHOCTH, (POPMUPOBATH 110
OTHOUIEHHIO K HUM COOCTBEHHYIO ITO3UIINIO

Tabmuma 16.5

[lepeueHs 351eMEHTOB coepxKaHMsl, MpoBepsieMbix Ha EI'D
1o 6uoNoTuU

Kon

[TIpoBepsiemMblil 2IEMEHT COAEPKaHUS

brnonorns xak HayKa. JKuBnie cucTeMBl 1 X HN3YUCHHUC

11

CoBpemeHHast OHMOJOrMsl - KOMIUIEKCHas Hayka. buonormyeckue Hayku U
u3ydaemble UMHU Mpobiembl. DyHIaMEHTaNbHbIE, NMPHUKIAJHBIE U TOUCKOBBIE
Hay4YHBIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HayeHne OWOJOrMM B (OPMHUPOBAHUU COBPEMEHHOH €CTeCTBEHHO-HAYYHOMH
kaptuabl mupa. [Ipodeccun, cBs3aHHBIE C OMosioTHel. 3HaAUYeHHE OMOJOTUH B
NPAaKTUYECKON JIEATETbHOCTH 4YeJOBEeKa: MEIUILUHE, CEeIbCKOM XO3iHCTBE,
MPOMBIIIIEHHOCTH, OXPaHe MPHPOIBI

1.2

JKuBble cHUCTEMBI Kak TpeaMeT u3ydeHusi Ononoruu. CBOMCTBA KUBBIX CHUCTEM:
€IMHCTBO XMMHUYECKOI'O COCTaBa, JTUCKPETHOCTHh M LIEJIOCTHOCTb, CIOKHOCTH U
YIOPSTOYEHHOCTh CTPYKTYPBHI, OTKPBITOCTb, caMOOpraHu3aIus,
CaMOBOCIPOU3BENCHUE, PA3IPAXKUMOCTh, UBMEHYMBOCTD, POCT U Pa3BUTHE.

YpOoBHM OpraHu3alyy KUBBIX CUCTEM: MOJICKYJISIPHBIN, KIETOYHBIN, TKAHEBBIM,
OpraHU3MEHHBIM, MOIYJISAUUOHHO-BUA0BO, 9KOCHUCTEMHBIN
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(buoreonieHoTHYECKHIT), OnocdepHbIit. [Iporeccrl, MPOUCXOMANINE B IKHUBBIX
cucremax. OCHOBHbBIE NMpH3HAKU XUBOro. JKW3HBb Kak (hopMma CyIIEeCTBOBAHUS
MaTepuu

1.3

Metonpl Ouonoruueckod Hayku. HaOmronenue, u3MepeHHE, SKCIIEPUMEHT,
cucremaruszauvs, MertaaHanu3. [lomaTme o0 3aBUCHMOM U HE3aBUCUMOU
nepemeHHou. IlnanupoBanue skcrepumenTa. [loctaHoBKa M IIpOBEPKaA TUIIOTES.
HyneBast rumote3a. Ilonstue BbIOOpKkM M ee JocroBepHOCTh. Pa3Opoc B
Ouonoruuyeckux AaHHbIX. OLlEHKa JOCTOBEPHOCTH IOIYYEHHBIX PE3YJbTATOB.
[TpyunHBl MCKaXXKEHUs PE3yJIbTATOB JKCrepuMeHTa. lIoHATHE CTaTUCTHYECKOro
TecTa

Kinerka xak Omosornueckas cucrema

2.1

Knerka - cTpykTypHO-(pyHKIIMOHAJIbHAS €IMHMIIA KUBOTO. VcTOpUsl OTKpBITUS
kinetku. Paboter P. I'yka, A. JleBenryka. Knerounass teopusi (T. LlIBann, M.
[neinen, P. Bupxos). OCHOBHbIE MOJI0KEHUSI COBPEMEHHON KJIETOYHOU TEOPUHU.
Mertonbl  MOJEKYJISpHOH M KJIETOYHOW  OMOJIOTMH:  MHUKPOCKOIUS,
xpomarorpadus, 3eKTpodope3, METOJ MEUYEHBIX aTOMOB, AH(QepeHIIHaTIbHOE
LHEHTPUPYTUpOBaHUE, KYIbTUBUPOBAHUE KIIETOK

2.2

XVMHYECKUH COCTaB KJIETKH. Makpo-, MUKpO- U yJIbTPaMHUKPOIEMEHTHL. Bona u
€€ pojb KaK pacTBOPUTEINS, pPEeareHTa, y4acTUe B CTPYKTYPHUPOBAaHUU KIIETKH,
TeIUIoperyyisauuy. MuHepalibHble BEIEeCTBA KJIETKH, MX OHOJIOTHYECKas poJlb.
Ponb KaTMOHOB ¥ aHHOHOB B KJIETKE.

buonornueckne nomumepsl. benku. AMUHOKHMCIOTHBIH cocTaB  OEIKOB.
CrtpykTypsl OenkoBoi Monekynbl. [lepBuuHas cTpykTypa Oenka, HenTHAHAs
CBA3b. BTOpHuHas, TpeTHuHas, 4YeTBEpTUYHAas CTPYKTypbl. [leHaTypaums.
CsaoiicTBa 6enkoB. Knaccudukamnus 6enkoB. buonornyeckue QyHKIMHM OEIKOB.
VYrinesoasl. MoHOcCaxapuapbl, JUCaxapHbl, OJUTIOCaxapuabl U IOJIMCAXAPUIIBL.
OO0muii mnjaH CTpoeHHss U (PU3MKO-XMMHMYECKHE CBOICTBa  YIJIEBOJOB.
buonorudeckne QyHKINHU YIII€BOIOB.

Jlununer. I'mapodunsHO-THAPOdOOHBIE cBOMcTBa. Kilaccubukauus nunuaos.
Tpurnunepunsl, Gochoaunuasl, BOCKH, cTepoubl. buonorndyeckue (yHKIUH
aunuoB. OO0IIMe CBOKWCTBA OMOJIOTMUECKUX MEMOPAH - TEKY4eCTh, CIIOCOOHOCTD
K CaM03aMBbIKaHHIO, TOIYIIPOHULIAEMOCTb.

Hyxneunossie kucnorsl. JJHK um PHK. CrpoeHue HyKIEHHOBBIX KHCIIOT.
Hyxneorunsl. [Tpunnun xommiuementapaoctu. [IpaBuno Yaprapga. Ctpykrypa
JHK - nBotinas crimpanb. Mectonaxoxaenue u ouonornyeckue pyakmuu JJHK.
Buast PHK. ®ynkiuu PHK B knetke.

Ctpoenne wmonekyiasl AT®. Makposprudueckue cBa3u B Mosekyiae ATO.
Buonornueckue ¢pynxunu AT®. BoccraHOBICHHbBIE TEPEHOCUYUKH, UX (PYHKLIUU
B kinetke. CekBenupoBanue [JHK.

CrpykrypHast Ouosnorus: OMOXMMHMYECKHME M OHO(PU3NYECKHE HCCIIEI0BaHUS
COCTaBa U MPOCTPAHCTBEHHOM CTPYKTYpbl OMOMOJIEKYI

2.3

Tumbl  KIETOK: JyKapHOTHYeCKass ©  mIpokapuormdeckas. CTpyKTypHO-
(byHKIMOHATIbHBIE 00pa30BaHUS KIETKU.

Ctpoenune mpokapuoTHYEeCKOW KieTkH. Kierounas cTteHka OakTepuil W apxew.
OCOOEHHOCTH CTPOEHHUSI TeTepOTPOPHON M aBTOTPOGHON NPOKAPUOTHUECKUX
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KJIETOK. MecTO ¥ poJib MPOKAPHOT B OMOLIEHO3aX.

Crtpoenue u (yHKIMOHHPOBAHHME SyKapUOTHUECKOW KieTku. [lna3zmaruueckas
MeMOpaHa (mazmanemma). CTpyKTypa Mmia3MaTuieckoid MeMOpaHbl. TpaHcmopt
BCIIECTB 4Yepe3 IUIa3MaTHYeCKylo MeMmOpaHy: maccuBHbBIN  (nuddysus,
oOnerueHHast auQQy3us), aKTUBHBIA (MEPBHYHBIA M BTOPUYHBIA AKTUBHBIN
Tpancnopt). Ilomynponunaemocts MemOpanbl. PaGota HaTpuii-KaaueBoro
Hacoca. DHJOUUTO3: MUHOLUUTO3, (haroruro3. Ok3omuro3. Kierounas creHka.
CrtpykTypa v QyHKINN KJIETOYHON CTEHKU pacTEeHUM, rpruOoB.

Huronna3zma. Llutozonb. Llutockener. JlBmxeHue uutoriazmbl. OpraHouibl
kieTkd. OnHomeMOpaHHbIE OpPraHOUIBl KJIETKU: SHJOIJIa3MaTHYecKas CeTh
(OIIC), ammapat ['onbku, TU30COMBI, UX CTpoeHHe U (QyHKIHH. B3aumocss3b
OJIHOMEMOpaHHBIX OPraHOUAOB KieTKU. CTpOoeHHE TpaHyJSPHOTO PETHKYIyMa.
Cunte3 pacTBOpuMBIX OenkoB. CHHTE3 KIETOUHBIX MeMOpaH. [maakuit
(arpaHyJsipHBIN) SHOOMIA3MaTU4YeCKuil peTukyiayM. CekperopHas GYHKIUS
anmapara ['onbmxu. TpaHCIOPT BEHIECTB B KIETKE. Bakyoyln pacTUTENIbHBIX
kietok. Kierounstii cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUABI KJIETKU: MUTOXOHJPUH, TUIACTUIBL.

Crpoenrie n (GYHKIMHM MHUTOXOHAPHA W TutacTH. llepBUYHBIC, BTOPHYHBIE U
CIOXHBIE  MIACTHIbl  (OTOCHHTE3UPYIOIIUX  JYKAPUOT.  XIIOPOIIACTHI,
XPOMOIUIACTBI, JIEUKOIIACThI BBICIIUX PACTECHUM.

HememOpanusie opranouasl kinetku CtpoeHue u (YHKIUHM HEMEMOpPaHHBIX
OpraHouioB KieTku. PubOocoMbl. MukpodunameHTbl. MBbIIeYHbIE KIETKH.
MuxkpotpyOouku. Knetounsiii mnentp. CTpoeHHe W JABMKEHHUE >XTYTUKOB U
pecHuyek. MUKpoTpyOOUKH 1IUTOIIIa3Mbl. LleHTproib.

SAnpo. O6Gonouka sjpa, XpOMaTHH, KapHOIUIa3Ma, SAPBILIKK, UX CTPOCHHE U
¢byakun. SAnepHelii OenkoBblii MaTpukc. I[IpocTpaHCTBEHHOE pacHoIOKeHUE
XpOMOCOM B MHTep(]a3HOM sizipe. benku xpomaTtuHa - THCTOHBI.

Knerounsie BkimtoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapUOT
(pacTuTENBbHOM, YKUBOTHOM, 'PUOHOIT)

2.4

AccUMWISILIMS U TUCCUMIIIALIMSA - JABE CTOPOHBI MeTabonu3ma. Tumbsl oOMeHa
BEIIIECTB: aBTOTPO(QHBIH U reTepoTpodHbIA. YyacTue KHUCIOpOoAa B OOMEHHBIX
npoueccax. OHepreTudeckoe obecrieueHue KieTku: mnpeBpamieHne ATD B
oOMeHHbIX mnpoueccax. @DepMEHTATUBHBIM XapakTep peakiHuil KIEeTOYHOrOo
MeTtabonu3ma. DEpMEHThl, UX CTPOCHHE, CBOMCTBA M MEXaHU3M JEUCTBHUS.
Kodepmentsl. OTnnuust pepMeHTOB OT HEOPraHWYECKUX KaTaiu3atopoB. benku-
aKTUBATOPbl U OEIKU-MHTHOUTOPBI. 3aBUCHUMOCTb CKOPOCTH (hepMEHTATUBHBIX
peaxiuil OT pa3IuYHbIX PaKTOPOB.

IlepBUYHBIN CHUHTE3 OPraHUYECKUX BelIeCTB B KieTke. PorocuHTre3. Pomnp
XJIOporuiacToB B Tmporecce ¢oTtocunte3a. CBeToBas W TeMHOBas (a3l
[TponykTuBHOCTH (oTOCHMHTE3a. BiusiHME pa3nuYHBIX (AKTOPOB Ha CKOPOCTb
dorocunTe3a. 3HaueHue (HOTOCUHTESA.

XemocuHTe3. PazHooOpa3ue opraHn3MOB-XEMOCHHTETUKOB: HUTPUDUITUPYIOIINE
OakTepuu, Kene300aKTepuu, cepodaKTepru, BOJOPOAHBIE OakTepHu. 3HAYCHUE
XEMOCHHTE3A.

AHa’pobHble opraHu3Mbl. Buabl Opoxenus. [lpoaykTel OpoxeHHS U UX
UCITIOJIb30BaHUE YETOBEKOM. AHa’pOOHBIE MHUKpPOOPTaHM3MBI KaK OOBEKTHI
OMOTEXHOJIOTUHU U BO30yIUTENN OOJIC3HEH.

AdpoOHBIE OpraHU3Mbl. DTalbl HEPreTHuecKkoro ooMeHa. I1oAroToBUTENbHBIN
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sTarn. [ mukonus3 - 6eCKUCIOPOIHOE PACIICTIIICHNUE TIIOKO3BI.

buonorudeckoe OKUCIICHUE, WIH KIETOYHOE JbIXaHue. Poib MUTOXOHAPHI B
nporeccax OMOJIOTUYECKOTO OKHCIICHHS. Huknueckue peaKIuu.
OxkucnurensHoe ¢Gochopunupobanue. [IpenmymiecTBa a3poObHOro mMyTH 0OMEHa
BEIIECTB repet aHadpOOHBIM. D(PPEKTHBHOCT IHEPTETUIECKOTO 0OMEHa

2.5

Peakuuu matpuyHoro cunresa. IIpMHIMI KOMIUIEMEHTApPHOCTHM B pPEAKLMIX
MaTpUYHOTO  CHUHTE3a. Peanu3zauus  HacieAcTBEHHOW — MH(pOpPMalMH.
I'eneTndeckuil Ko, ero cpoicrea. TpaHckpunuus - marpuuHbiii cuHTe3 PHK.
[IpyHUMIIBI ~ TPAaHCKPUILMHM:  KOMIUIEMEHTapHOCTb,  AHTUIIAPAJUIEIBHOCTD,
aCUMMETPUYHOCTh. TpaHcisanus U ee drambl. Yyactue TpaHcnoptHeix PHK B
OouocunTe3e Oenka. YcioBus OuocuHTe3a Oenka. KoaupoBaHue aMUHOKHCIIOT.
Poub pubocom B OnocuHTE3€ OenKa.

Opranuzanys reHoma y NpoKapuoT U 3yKapuoT. Perysisanus akTHBHOCTH IT'€HOB Y
npokapuot. ['unore3a onepona (. XKaxob, K. Mano). Perymsmus oOMEeHHBIX
IIPOLIECCOB B KileTKe. KiieTouHslii roMmeocTas.

Bupycer - Hekimetodnble (GoOpMBbI KU3HM W oOnuratHeie mapasuthl. CTpoeHue
IPOCTBIX U CJIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKTeprO(aros.

BupycHbie 3aboneBanusi 4yenoBeka, XUBOTHBIX, pactenuit. CIINJ, COVID-19,
COLMAJIbHBIE U MEJUIIMHCKHE MPOOIIEMBI

2.6

Knerounslii 1mxi, ero mnepuoasl U perynsauus. HWurtepdaza u  MHTO3.
OcCo0eHHOCTH TIPOIIECCOB, MpOTEKaoUMX B MHTEepdasze. [loaroroBka KIeTku K
nenenuto. IIpecuHTreTHyeckuil  (MOCTMUTOTHYECKUI), CHUHTETHYECKUH U
MOCTCUHTETUYECKHUH (TPEMUTOTHUECKUI) IEpUOIbl UHTEP(A3hI.

Matpuunsiii  cunte3 JHK-permmkxanusa. Ilpunnuner perumkannn  JTHK:
KOMIUIEMEHTAPHOCTh, IOJIyKOHCEPBATUBHBIA CHUHTE3, AaHTUIAPAIIEIbHOCTD.
Mexannsm perumkanuu JJTHK. Xpomocomsl. Ctpoenune xpomocoM. Tenomepsl u
TeIoMepaza. XPOMOCOMHBIM Ha0Op KIETKH - KapuoTHN. JUIUIOUWAHBIA WU
rarmiouHblil  Habopbl XpoMocoM. ['omosornysble Xxpomocombl. [losoBbie
XPOMOCOMBI.

Jenenne xnerku - Muto3. CTaiuu MHUTO3a M MPOUCXOIAIINE B HUX IPOLIECCHI.
Tuner muto3a. KapuoknHe3 M IUTOKHMHE3. BHOJIOrMYECKOEe 3HAYEHUE MUTO3a.
Perynsanus mMuToTHMUECKOrO LHMKJIA KiIeTKH. IIporpammupyemas KieTouHas
ru0enp - arnonTos.

@yHKIMOHAIbHASI TEHOMUKA

Opl" aHM3M Kak OMOJIOrMYecKas CUCTEMa

3.1

OIHOKIIETOYHEIC, KOJIOHHAJILHBIC, MHOTOKJICTOYHBIC OpraHU3MBbl u
MHOT'OTKAHEBBIC OpFaHI/IBMBI.

@opMBI  pa3MHOXKEHHUS OpraHU3MOB: Oecroyioe (BKIIOYash BETETAaTHBHOE) U
nmoysioBoe. Buael  6ecnosioro  pa3MHOXKEHHS: TOYKOBAHHE,  CIOPYIISAIHA,
dbparmeHTaIMs, KIOHUPOBAHUE.

[TonoBoe pazmHoxxeHue. [lonoBbie KiIeTKH, WK rameTsl. Meito3. Ctaauu mMeiosa.
[ToBenenue xpomocom B meitoze. Kpoccunrosep. buonornueckuit cMbica Melo3a
Y TIOJIOBOTO Mpoluecca. Meilo3 U ero MecTo B )KU3HEHHOM IIUKJIE OPTaHU3MOB.
[IpenzaponpiieBoe pasButue. ['ameroreHe3 y >XMBOTHBIX. [lonoBBIE »Kemne3bl.
O0Opa3oBanre ¥ pa3BUTHE TOJIOBBIX KIeTOK. CrepmaToreHe3 W OOTCHE3.
CrpoeHne MONOBBIX KJIETOK. OIUIONOTBOPEHHME W SMOPHOHAIBHOE Ppa3BUTHE
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KUBOTHBIX. CIIOCOOBI OTUIOOTBOPEHUS: HApy)HOe, BHyTpeHHee. [lapTeHorenes.
WuauBuayanbHOe pa3BUTHE OpraHu3MoB (oHToreHe3). Ctaguum smOpuoreHesa
KUBOTHBIX (Ha mpumepe Jiarymku). [pobnenume. Tumbl  apoOneHus.
OcoOenHoctd  JpoOJieHHs ~ MJICKONUTAIOMIMX.  3apOJbIIIEBbIE  JINCTKU
(racTpysisiumsi). 3akjiaJka OpPraHOB M TKAaHEM W3 3apOJbIIIEBBIX JIMCTKOB.
B3aumHoe BiMsHME dacTell pa3BHBAIOIIETOCS 3apojbliia (3MOpHUOHAIbHAS
UHAYKUMS). 3akjajka IUlaHa  CTPOEHUs  JKMBOTHOTO  KaKk  pe3ysbTar
HEepapXUUECKUX B3aUMOJICHCTBUI reHoB. BinsHue Ha SMOpHOHAIBHOE pa3BUTHE
pa3nu4HBIX (AKTOPOB OKpYy’Karomiei cpersl. PocT W pa3BUTHE >KUBOTHBIX.
[TocTaomOpuonaneHbiii miepuon. [Ipsmoe m Hempsimoe pasBuTHe. PasButue ¢
MeTaMop(030M y OECIIO3BOHOYHBIX M TTO3BOHOYHBIX JKUBOTHBIX. bruonorudeckoe
3HAQUYEHHUE NPSIMOrO U HENPSIMOrO Pa3BUTHS, WX PACHPOCTPAHEHUE B IPUPOJIE.
Tumnbel pocta XKUBOTHBIX. DAKTOPBI PETYJSIIIUU POCTA JKUBOTHBIX M YEJIOBEKA.
Craguu mocTAMOpPUOHATIBHOTO Pa3BUTHSA y JKMBOTHBIX M uenoBeka. [lepuoss
OHTOI'€HE3a YEJIOBEKA.

Pasmuoxxenne u pasButue pacteHuid. ['amerodutr um cnopodur. Meiios B
JKU3HEHHOM 1uKIe pacreHuil. OOpazoBaHue cmop B TMpoIecce Menosa.
['amerorenes y pacteHuil. OIUIOAOTBOpPEHHME U Pa3BUTUE PACTUTEIIBHBIX
OpraHu3MoB. /[BoiiHOE OMIOIOTBOpEHHUE y IBETKOBBIX pacTeHuit. OOpa3oBaHue u
pa3BuTHE ceMeHU. MexaHU3MBbl PEryJIAlid OHTOI'€HE3a Y PAaCTEHUH U dKUBOTHBIX

3.2

Hcropust CTaHOBIIEHHST Y Pa3BUTHS TE€HETUKM Kak Hayku. (OCHOBHbIE
TEHETUYECKUE TOHATHUS WM CHUMBOJIBL. ['OMOJIOTMYHBIE XPOMOCOMBI, AJUICIIbHBIE
T€Hbl, AJIbTEPHATUBHBIC MPU3HAKK, JOMHHAHTHBIA M PELIECCUBHBIM NpPU3HAK,
TOMO3UTOTa, TETEPO3UTOTa, YUCTasl JIMHHS, THOPUIBI, TEHOTHUI, (EHOTHII.
OcHOBHBIE =~ METOJBl  TEHETHKU: THOPHIOJOTMYECKUN,  ITUTOJIOTHUYECKUH,
MOJIEKYJIIPHO-TEHETUYECKUI

3.3

MonorubpuaHoe ckpemmBanue. [leporit 3axkoH Menaenst - 3aKkoH euH000pa3us
ruOpusioB mepBoro mnokoneHus. IlpaBuno nomMuHupoBaHus. BTopoil 3akoH
MeHnnens - 3aKkOH pacIIEIUICHHs NPHU3HAKoB. [luTomornueckue OCHOBBI
MOHOTHOPHUAHOTO CKpeIuBaHus. [ umores3a 4MCcTOTHI ramer.

AHanuzupytolee ckpemuBaHue. IIpoMexXyTOuHBI XapakTep HacJIeJOBaHMUS.
Pacienenne npu3HaKkoB IIpY HEMTOJIHOM JOMUHUPOBAHUH.

Jurubpunnoe ckpemuBanue. Tpetuil 3akoH MeHzens - 3aKOH HE3aBUCUMOTO
HacleloBaHUs  Npu3HakoB.  LluTonornyeckue  OCHOBBI  JUTHOPUAHOTO
CKpELIMBAHMS.

CueruienHoe HacienoBanue mnpusHakoB. PabGotel T. Moprana. CuemnseHHoe
HAaCJIEeJ0BAHNE T€HOB, HApYILIEHUE CLEIUICHUS MEXAY TeHaMH. XPOMOCOMHas
TEOpHs HACJIEICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIM MEXAaHM3M OIPEAEIICHHs 10JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHbIi M reTeporaMeTHblil moil. ['eHetnueckas
CTPYKTypa IIOJIOBBIX XpomocoM. HacnenoBaHuwe NpH3HAKOB, CLEIJIEHHBIX C
nosioM. I'eHorun kak nemoctHas cucreMa. Ilnenorponus - MHOMXKECTBEHHOE
NeUcTBHE TeHa. MHOXECTBEHHBIM ajuienn3M. B3anmMoaelicTBHE HealIeIbHBIX
reHoB. Kommiementapaocts. Onucras. [lonumepus

3.4

B3aumopelictBue reHotMna M cpeasl npu  GopMupoBaHMM  (peHoTHIIA.
M3meHunBOCTh Mpu3HaKkoB. KauecTBEHHbIE U KOJMYECTBEHHbIE PU3HAKU. Bubl
M3MEHUYMBOCTH: HEHACJIEICTBEHHAs U HACJIEICTBEHHAS.
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MoudukanonHas  W3MEHYMBOCTb. Poib  cpeasl B (OPMHPOBAHUU
MoIu(pUKAMOHHON M3MeHunBocTH. HopMma peakuuu npusHaka. BapuannoHHbIHM
psan u BapuanuonHas kpusas (B. Woranncen). CpoiicTBa MoIu(pHUKAIIMOHHON
WU3MEHYUBOCTH.

['eHoTunuueckass M3MEHYUMBOCTb. (CBONHCTBA T€HOTUIIMYECKON H3MEHUMBOCTH.
Busl reHOTHIIMUECKOM M3MEHYMBOCTH: KOMOMHATUBHASA, MyTallUOHHAsL.
KomOuHatuBHass u3MEHYMBOCTh. Mei03 W TMOJOBOM IMpolecc - OCHOBA
KOMOMHATUBHOM u3MeHunBOCTU. Posiib KOMOMHATUBHOW HM3MEHUMBOCTH B
CO31aHUU F'€HETUYECKOr0 pa3HOoOpa3us B Ipeeiax OJHOrO BUJA.

MyTannoHHass HW3MEHYMBOCTb. Buasl MyTauuil: T'€HHbIE, XPOMOCOMHBIE,
reHoMHble. CIHOHTaHHblE M MHAYLUPOBAaHHbIE MyTalUU. SlaepHble H
UTOIIa3MaTu4eckue MyTtanuu. CoMaTH4ecKue U MOJIOBble MyTauuu. [Iprnunnsl
BO3HMKHOBEHHMsI MyTauuid. MyTareHsl M HX BJIMSHUE Ha OpraHU3MBL.
3aKOHOMEPHOCTH MYTAaLlMOHHOIO IIpoliecca. 3aKOH T'OMOJIOTMYECKHX PsIOB B
HacsencTBeHHoU n3meHunBocTy (H.W. BaBunos). BaesnepHas u3MeHYMBOCTh U
HaCJIEICTBEHHOCTh

3.5

Kapuotun uenoBeka. MexayHaponHas mporpamMma HUCCIEIOBaHHUS TIeHOMa
YCJIOBCKaA. MeTOI[I)I N3Yy4CHUA I'CHCTUKHN YCJIOBCKA: FCHC&HOFHHCCKI/Iﬁ,
OJIM3HEIIOBBIH, [IUTOTEHETUYECKUH, MOMYJISIIIHOHHO-CTATUCTHUCCKUH,
MOJIEKYJISIPHO-T€HETHYECKHUIA. CoBpemeHHOe ornpezeneHue reHOTHUIA:
MOJIHOTEHOMHOE CEKBEHHPOBAHHE, FT€HOTUITUPOBAHUE, B TOM YHUCIIE C MTOMOIIBIO
[Ml[P-anamm3a. HacnencTBeHHble — 3a0oJjieBaHUs  4elioBeKa. [ CHHBIE U
XpOMOCOMHBIE ~ OOJIE3HM  4YellOBeKa. bonesnu ¢ HACJIEJICTBEHHOU
[IPEIPacIIONOKEHHOCTHI0. 3HAUCHHE METUIIUHCKON T'€HETUKHU B IPEJOTBPAIICHUN
U JICYCHUH TeHETHUECKUX 3a00s1eBaHmil yenoBeka. CTBOIOBBIE KIETKH

3.6

JomecTukanust ¥ cenekius. 3apoKICHUE CENEKIMH U JIOMECTUKALMHU. YUYeHue
H.M. BaBwioBa 0 ILEHTpax NPOUCXOXKIEHUS M MHOrooOpas3usi KyJIbTYpHBIX
pacteHuil. Ponb cenekuuu B CO3/1aHUM COPTOB PACTEHHM M MOPOJ JKUBOTHBIX.
Copt, mopoaa, mTaMM. 3aKOH TOMOJIOTMYECKHX PSIOB B HACIEICTBEHHOU
u3menunBoctu H.M. BaBuiosa, ero 3naueHue i CEIeKIIMOHHOMN paOoThI.
Metonpl  cenekunoHHOM palOoThl. McKycCTBEHHBIH OTOOp: MAacCOBBIM U
WHAUBUAYANbHBIA.  OTambl ~ KOMOWHAIIMOHHOW  cenekuuu.  McmblTaHue
MPOU3BOJUTENICH MO MOTOMCTBY. OTOOp 1O TEHOTHITy C TIOMOIIBIO OIICHKH
¢dbeHoTHIIa TOTOMCTBA M OTOOP MO TeHOTHITY C momotkko aHanu3za JJHK.
HckyccTBeHHBINM MyTareHe3 Kak MEeTO/1 CeNEKIIMOHHOM padoThl. PagnanmoHHbIi 1
XUMHYECKH MyTareHe3 KaK MCTOYHHK MyTalluid y KyJIbTYPHBIX (opm
opranu3moB. lcrmonp3oBaHWE TE€HOMHOTO PEIAKTUPOBAHUS W METOIOB
pexombuHanTHBIX JIHK 17151 momy4yeHust ucXoIHOTO MaTepuana Ajsl CENeKIIHH.
[Tomyuenue nmonumion0B. BHyTprBHI0Bas rubpuan3amnus. binskopoacTBeHHOE
CKpeliuBaHue, wWin WHOpuAMHT. HepojcTBeHHOE  CKpemMBaHHE, WU
aytOpunuur. ['ereposuc u ero mnpuuuHbl. Vcmnonb3oBaHue rerepo3uca B
ceneknuu. Otnanennas rudpuausanus. [Ipeononenrne OGecruIoANsS MEXBUIOBBIX
ruOpu1oB. JIOCTHIKEHUS CEJIEKIIMA PACTEHUN U KUBOTHBIX

3.7

OOBEKTHI, WCIONB3yEMbIE B OHOTEXHOJOTHH, - KIETOYHBIE W TKAHEBHIC
KYJbTYpbl, = MHKPOOPTaHM3MBbI,  HMX  XapakTepucTuka.  TpaauiuoHHas
OMOTEXHONOTHA: XJEOOMECUCHNE, IOMYYeHHE KHCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAenue. Mukpobuonorndeckuii cuHre3. OOBEKTHI MHKPOOHOIOTHYECKUX
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texHosoruil. [IponsBoacTBo 6enKka, aMUHOKUCIOT U BUTAMHHOB. MICKyccTBEHHOE
OILUIONOTBOpPEHUE. PEKOHCTpYKIUS SWLIEKIETOK U KIOHUPOBAHUE >KUBOTHBIX.
Meron TpaHCILIaHTALUU SAEP KIETOK.

XpoMOCOMHass W TEHHas HWHXeHepusa. VCKycCTBEHHBI CHHTE3 TIeHa H
KoHCTpyupoBanue pekoMmOuHaHTHBIX JIHK. JlocTmkeHuss W TMEpCIEKTHBBI
XpOMOCOMHOW W TE€HHOW WH)XEHepuu. MeauuuHcKkue OHOTEXHOJIOTHH.
Hcrnonb30BaHHE CTBOJIOBBIX KIIETOK

Cucrema 1 MHOr0oOpasue opraHu4ecKoro Mupa

4.1

buonoruueckoe  pasHooOpasue  opranuzmoB.  CoBpeMEHHass  CcHCTEMa
opranudeckoro mupa. IlpuHnunsl kinaccupukanuu opraHu3mMoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIbl OPIaHU3MOB.

OCOOEHHOCTH CTPOCHHUSI U JKU3HEAEATEIbHOCTH OJIHOKJIETOYHBIX OpPraHHW3MOB.
bakrepuu, apxen, OJHOKJIETOYHBIE TPUOBI, OJHOKJIETOUYHBIE BOJAOPOCIH, APYTHE
npotuctel.  KosloHnaneHble  opraHu3Mbl.  JIBDKEHHE  OJHOKJIETOYHBIX
OpraHu3MOB: aMeO0HIHOE, KIYTUKOBOE, PECHUYHOE. 3alllUTa y OJHOKJIETOUHBIX
Ooprau3MoB. Pa3apaxuMocTh y OHOKJIETOYHBIX OPraHu3MOB. TakcuChI

4.2

MHoroknerounsle  pacTeHus.  B3auMMoOCBA3b  yacTeii = MHOTOKJIETOYHOIO
opranu3ma. TkaHu, OpraHbl ¥ CUCTEMBbI OPTaHOB MHOTOKJIETOUYHOTO OpPTaHH3Ma.
Opranusm kak enuHoe neinoe. TkaHu pacTeHuil. THIBI PacTUTENBHBIX TKaHEH:
oOpa3oBaTesibHasi, IIOKPOBHAs, MPOBOJALIAs, OCHOBHAs, MEXaHHYECKasl.
OcoOenHoCTH CTpOeHUS, PYHKIMIA U PACIIONOKEHUS TKAaHEeW B OpraHax pacTeHUi

4.3

BereratuBHbIle U TeHEPAaTUBHBIE OPraHbl pacTeHU. DYHKIMU OPraHOB U CUCTEM
opranoB. Kapkac pacrenuid. J[BuxkeHHEe MHOTOKJIETOYHBIX PACTEHUMN: TPOIHU3MBbI
u Hactud. IloryomeHue BOJBI, YIIEKHUCIOrO Ta3a M MHUHEpAIbHBIX BELICCTB
pactenusimu. Jlpixanue pacrenuil. {uddysus ra3os yepe3 MoBEpXHOCTh KIETKH.
TpaHcnopTHBIE CHCTEMBl pacTeHHMW. BwineneHne y pacteHuil. 3amura y
MHOTOKJIETOUYHbIX pacTeHuil. KyTtukyna. CpencrtBa MmacCUBHOM M XUMHYECKON
3aIIUThl. OUTOHLIHIBL.

PazgpaxxumocTe M perynsuus y OpraHu3MoB. PaznpaxumocTs U perynsauus y
MHOT'OKJIETOYHBIX PACTEHHUI. POCTOBEIE BeleCTBA U UX 3HAUCHUE

4.5

MHOroKIeTO4YHbIE  KMBOTHBIE. B3aMMOCBSA3b  4acTe  MHOTOKJIETOYHOIO
opranusMma. TkaHu, opraHbl U CHUCTEMbl OPraHOB MHOTOKJIETOYHOTO OpraHu3Ma.
Opranusm Kak enuHoe neioe. 'omeocras. TkaHu )KMBOTHBIX M 4YeJIOBEKa. THIIBI
JKUBOTHBIX TKaHEW: JMHUTEIHalIbHAs, COEAMHMUTEIbHAsl, MBIIIEYHAsS, HEPBHAS.
OcobeHHOCTH CTpOeHMs, (QYHKUMH U pacrojioKeHHs TKaHe B opraHax
JKUBOTHBIX U YeJIOBEKa

4.6

Oprassl ¥ CUCTEMBI OPTAHOB KUBOTHBIX. DYHKIIMM OPTaHOB U CUCTEM OPTaHOB.
Onopa Ttena opranu3MoB. CKeneTbl OAHOKIETOYHBIX W MHOTOKJIETOYHBIX
JKUBOTHBIX. HapykHbIIl ¥ BHyTpeHHUl ckeneT. CTpPOCHHE W TUIBI COEAUHEHUS
KOCTEM.

JIBrKeHHEe MHOIOKJIETOYHBIX JKUBOTHBIX. IIutaHme xuBOTHBIX. IlnTanwme
MO3BOHOYHBIX )KMBOTHBIX. JlpIxanue kuBOTHBIX. KoxHoe apixanue. JXKabGepHoe u
JIETOYHOE JIBIXAHHE.

JlpIxaHre NO3BOHOYHBIX JXMBOTHBIX. OBOJIIOLIMOHHOE YCIOXHEHHE CTPOCHHUS
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JIETKAX TIO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenpHast cucTeMa 4denoBeka. MexaHu3m
BEHTWISILIUM JIETKUX y NOTUI W MIEKONUTAIOMMX. TpaHCIOPT BEIIECTB Y
OpraHu3MoB. TpaHCHOPT BEIMIECTB Y >KUBOTHBIX. KpoBeHOCHas cucrema u ee
opranbl.  KpoBeHocHas  cucremMa  MO3BOHOYHBIX  KUBOTHBIX.  Kpyru
KpPOBOOOpAIIIEHUsI. DBOJIOLMOHHBIE  YCIOXXHEHHS CTPOCHHS KPOBEHOCHOM
CUCTEMbI MMO3BOHOYHBIX XUBOTHBIX. Bpinenenue y opraHusmoB. Beinenenue y
#KUBOTHbIX. CokparurenbHble Bakyoiau. Opranbl BblaeneHUs. CBs3b IOJIOCTH
Tea ¢ KpPOBEHOCHOW U BBIJICIUTEIbHON cucTeMaMu. Brienenue y mo3BOHOYHBIX
KUBOTHBIX. 3allMTa Yy MHOTOKJIETOYHBIX JKMBOTHBIX. IIOKpOBBI W HX
pou3BOJHBIE. Pa3apaxuMocTh U peryisuus y OpraHu3MoB. Pa3znpakumocts y
OJTHOKJICTOYHBIX OpraHu3MoB. Takcucel. Pa3npakuMocTb W perymsimus y
MHOTOKJIETOYHBIX pacTeHuil. POCTOBbIE BellecTBa 1 UX 3HAYCHHUE.

HepBHas cuctema u pediaekTopHas peryysnus y MHOTOKJIECTOYHBIX >KUBOTHBIX.
Hepsnas cucteMa u ee oTJenbl. JBOIIOIHMOHHOE YCIOKHEHHE CTPOCHHUS HEPBHOM
CHCTEMBI y KHUBOTHBIX.

Pa3zpaborka anroputmMoB u mporpamm s 3h(ekTUBHON (YHKIMOHATHHOM
AQHHOTAlUM ~ T€HOMOB,  TPAaHCKPHUIITOMOB,  ITPOTEOMOB,  METa0O0JIOMOB
MHUKPOOPTaHU3MOB, PACTEHHIA, )KUBOTHBIX M YeJIOBEKa

OpFaHI/ISM YCJIOBCKA U €Iro 310POBLE

5.1

Oprassl ¥ CUCTEMBI OpraHoB yesaoBeka. OTaessl FOJIOBHOTO MO3Ta II03BOHOYHBIX
KUBOTHBIX. Peduiekc m pedraextopHas nyra. besyciioBHble W yCIOBHBIE
peduekcel. I'ymopanbHas peryisuus M SHAOKPUHHAs CHUCTEMa JKMBOTHBIX U
yenoBeka. JKene3sl SJHIOKPUHHON CUCTEMBI U UX TOPMOHBI. JIeCTBHE TOPMOHOB.
B3auMocBs3p HepBHOW M SHJIOKpUHHON cucTeM. [umoTtamamo-runodusapHas
cucreMa. Pednekc u pedrekropHas ayra. besycnoBHbIe U yCI0BHBIE peIeKChI

5.2

3amura opranuzma ot Oonesnel. immyHHas cucrema udenoBeka. KieTouHblil u
TYMOpQJIbHBIA HMMMYHHUTET. BpOXXIEHHBIM, NpHOOpPETeHHBIH crenupuuecKuit
UMMYyHUTET. Teopusi KIoHAJIbHO-celekTuBHOr0o ummyHnurtera (I1. Dpmux, ©.M.
bepuner, C. ToneraBa). BocmanuTenbHble OTBETHl OpraHu3MoB. Poib
BPOKJICHHOI'O UMMYHMTETA B Pa3BUTHH CUCTEMHBIX 3a00I€BaHUI

5.3

KpoBeHocHas cucrema u ee opranbl. Ceplue, KPOBEHOCHBIE COCYABI U KPOBb.
Kpyru kpoBooOpamienus. Pabota cepana u ee peryisuus

5.4

Jpixanue yenoBeka. Juddysus razoB uepes MoBEpXHOCTh KIETKU. JlpIxaTebHas
cuctema uesjoBeka. JlpIxarenbHass TOBEPXHOCTh. Perymismus  AbIXaHHs.
JpIxarenbHble 00bEMBI

5.5

HI/IH_[eBapI/ITeHBHaSI CHUCTEMA YCJIOBCKA. OT,Z[CJ'IBI IMUIICBAPUTCIIBHOTO TpaKTa.
HI/IHIeBapI/ITe.HBHBIe KECIIC3bI. BHYTpI/IHOJ'IOCTHOG u BHYTPHUKIICTOYHOC
MUIICBAPCHUC

5.6

IToxkpoBel M ux mnpowusBoiaHble. Oprasbl BbiaeneHus. llouku. CrpoeHue n
dbyHkmoHupoBanue HedpoHa. OuIbTpanus, CeKperus 1 00paTHOE BCACHIBAHUE
KaK MeXaHU3Mbl paboThl OpraHoB BbiAeneHus. OOpa3zoBaHHEe MOYH y YellOBeKa

5.7

JIBmkeHue 4YenmoBeKa: MblmieuHas cuctema. CKeleTHbIe MBIIIIIBI U UX padorta.
CrpoeHue u TUIIbI COEUHEHNUsT KOCTe!
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Teopus 3Bomtonuu. PazButue sxu3Hu Ha 3emiie

6.1

OpomtonmonHas  Teopuss Y. JlapBuna. IIpeanochbulkd  BO3HMKHOBEHHUS
napsuHM3Ma. JKn3Hb U Hay4yHas aedarenbHocTs Y. JlapBuHa.

JBrxyume cuiel 3Bononuu BuaoB 1o Y. JlapBuHy (BbICOKass MHTEHCUBHOCTD
pPasMHOXKEHHUs OpPraHU3MOB, HACJEICTBEHHAas HW3MEHYMBOCTb, Oopbba 3a
CYLIECTBOBaHHE, €CTECTBEHHBIH U HCKYCCTBEHHBINH 0TOOD).

Odopmnenune cunateTndyeckoit Teopun 3Boitonnu (CTD). HelttpanbhHas teopus
sBosrori. COBpeMEHHas! IBOJIIOLMOHHAS OMONOTHA. 3HAYCHHE BOJIOLMOHHOM
TEOpHH B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOW KapTUHBI MUPA

6.2

[Tomynsanus kak sJaeMeHTapHas enuHuna 3Bojouud. COBpEMEHHbIE METOJIb
OLICHKM T'€HETUYECKOro pa3HooOpa3us M CTPYKTyphl momynsuuid. V3meHenue
reHooHJa NOMYJANUM KaK 3JEMEHTapHOE 3BOJIIOLIMOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro paBHoBecus JIx. Xapau, B. BaitnOepra.

OneMeHTapHble (GakTOpbl (IABMXKYLIME CHJIBI) 3BOJIOLMHM. MyTallMOHHBIHI
nporiecc. KomOunatuBHas wu3MeHuuBOCTh. Jlpeiidp TeHOB - ciydaiiHble
HEHAIlpaBJIEHHbIE M3MEHEHUs 4YacToT ajjeneil B nonmyiasauusx. OQpdexT
OCHOBATEIIA. Murpanuu. N3omsauus ITOIYJISLIAMN: reorpaduueckast
(mpocTpaHCTBeHHasl), OroIoruueckas (pernpoyKTUBHAs).

EcrecTBenHblii oTOOp - HampaBistonmii  ¢akTtop dBomouuu.  DopMbl
€CTeCTBEHHOr0  OTOOpa: JBWXKYUIMHA, CTAaOMIM3UPYIOIIMH, pa3pbIBarOIUi
(nmu3pyntuBHbIi). [losnoBoit oTOOD.

[TpucnocoOaeHHOCTh  OPraHM3MOB ~ KaK  pe3ysbTaT  MHUKPO3BOJIIOLIUU.
Bo3HukHOBEHME  TpUCIIOCOOJIEHMH Yy  OpraHu3MoB.  ApoMopdo3bl U
uanoanantauuu. Ipumepsl npucnoco6ienuit y opranu3mMoB. OTHOCUTEIbHOCTD
MPUCTIOCOOTIEHHOCTH OPraHU3MOB.

Bun, ero kputepum U CTpyKTypa. BumoobpazoBaHue Kak pe3ysbTaT
MUKpO3BOIIOIUHU. M3omsauus - kimodeBod ¢akrtop BupooOpasoBanus. [lytu u
CHoco0BI BUI000pa30BaHus: AJIJIONIATPUYECKOE (reorpaguueckoe),
CUMITaTpUYEeCKOe  (PKOJOTMYecKoe),  "MrHoBeHHoe"  (TIOJIUILIONIU3AIus,
ruOpuu3anys). JauTeabHOCTb HBOIIOIMOHHBIX ITPOIIECCOB.

Mexanu3msbl GopMHUpoBaHHs OMOIOTHYECKOTO pa3HOOOpa3usl.

Ponp 3BOIOIIMOHHON OMOJIOTUM B pa3pabOTKE HAYYHBIX METOJO0B COXPaHEHHS
O6uopazHooOpa3uss. MUKpPOIBOIIOIMS W KOIBOJIONHUS IMAPA3UTOB M HUX XO3SEB.
Mexanu3mbl GOPMHUPOBAHUS YCTOMUMBOCTH K aHTUOMOTHKAM U CIIOCOOBI OOPHOBI
c Hei

6.3

MeTtoapl u3ydenuss MakposBoiouuu. [lazeoHTonorndyeckue MeTObl MU3ydeHUs
sBostou. Ilepexonnbie (opMbl U PUIOTEHETUYECKUE PSAIbI OPTaHU3MOB.
buoreorpaduyeckue MeToibl u3yueHus 3Bostonuu. CpaBHenue ¢iaopsl U dayHbl
MaTepHKOB U OCTPOBOB. buoreorpaduyeckue odxactu 3emin. Buabl-sHaeMuku u
PEJIUKTBHI.

OMOpHOJIOTHYECKUE M CPaBHHUTEIBHO-MOP(OIOTUYECKHE METObl H3y4EHUs
sBoMmONMK. ['eHeTHueckne MeXaHHW3Mbl SBOJIIOIMM OHTOTE€HE3a U MOSBICHUS
ABOJIIOLIMOHHBIX  HOBILECTB. |'OMOJIOTMYHBIE W  AHAIOTMYHBIE  OpPTaHBI.
PynumenrtapHbsle  opranbl U aTaBU3Mbl.  MOJIEKYJISIpHO-TE€HETUYECKHE,
OMOXMMHUYECKHEe M  MaTeMaTHYeCKhe  METOJbl  W3Y4YEHHUS  DBOJIIOLHUU.
['omonoruunsie reHpl. COBpEMEHHBIE METO/ABI MOCTPOEHUS (PUIOTEHETUYECKUX
JIEpPEBbEB. XPOMOCOMHBIE MYTAllUU U 3BOJIIOLUS T€HOMOB.
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OO0mue 3aKoHOMEpHOCTH (TpaBmiia) 3BOJONHMHA. HeoOpaTMMOCTh SBOJIOIUH.
AnantuBHas paauanys. HepaBHOMEPHOCTh TEMIIOB BOJIOIIH

6.4

Hayunble rumoTe3sl NpPOMCXOXAEHUS JKM3HM Ha 3emie. AOuoreHes Hu
naHcnepMusi. JloHaydHble IPEACTABICHUS O 3aPOXKACHUU JKU3HU (KPEALMOHU3M).
['nnore3a MOCTOSHHOIO CaMO3apPOKICHUS KU3HU U €€ ONPOBEPKEHHUE OIBITaAMU
®. Pemu, JI. Cnamnannanu, JI. Ilactepa. IlpoucxoxaeHue >KU3HU U
acTpoOHOJIOTHSI.

OcHoBHbIE 3Tanbl HeopraHumdeckou spomtouuu. Ilnanerapnas (reosornueckas)
9BOMIOLMUSA. XHMMHYEcCKas 5SBOMIONMA. AOHOI€HHBIH CHHTE3 OpPraHUYECKUX
Bemects u3 Heopranumdeckux. Ombir C. Mumiepa u I'. Opu. O6pazoBanue
noiauMepoB u3 MoHomepoB. KoanepBatHas runore3a A.M. Omnapuna, rumnoresa
nepsuuHoro OynboHa Jx. XonneiliHa, reHetudeckas rumnoresa ['. Memepa.
Pu6osumsr (T. Yek) u rumote3a "mupa PHK" V. I'mnbepra. @opmupoBanue
MeMOpaH ¥ BO3SHUKHOBEHHE ITPOTOKIIETKH.

Hcrtopus 3emnu U MeTonsl ee nsydeHus. Mckonaemble OpraHU4eCKHE OCTATKH.
['eoxpononorus u ee meroabl. OTHOCUTENbHAS M a0COJIIOTHAS T'€OXPOHOJIOTHSL.
['eoxpoHoOIOrMYecKas mKasua: 30Hbl, 3pbl, IEPUOBI, JTOXH.

HauanbsHple sTanel opraHnyeckor 3BoyronuM. [losBieHHEe W 3BOIIOLHKS NEPBBIX
KJIETOK. OBOJIOIMA MeTabonu3ma. BoO3HMKHOBEHHE TIEpBBIX 3KOCHCTEM.
CoBpemMeHHbIE MUKpOOHBbIE OHOIUIEHKM KaK aHajor IMEepBbIX Ha 3emiie
coobuiectB. CTpomaroauTsl. [IpOKaprOTh U 3yKapUOTHI.

[Tpoucxoxnaenue 3ykapuoT (cuMOuoreHes). DBOJIIOLHMOHHOE INPOUCXOXKICHHE
BUpYycOB. IIponcxoxzaeHne MHOIOKJIETOYHBIX OpraHu3MoB. Bo3HHMKHOBeHHE
OCHOBHBIX T'pYyHI MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIE 3Tanbl HBOJIOLUUM BBICHIMX pacTeHU. OCHOBHBIE apoMOpP(O3bI
pacreHnii. Bbeixon pacreHmii Ha cymy. IlosiBieHHe CHOpPOBBIX pPacTeHUM H
3aBoeBaHne MMM cymn. CemeHHble pacreHus. [IpoucxokaeHHe IBETKOBBIX
pacTeHuM.

OCHOBHBIE 3Tamnbl 3BOJIIOUUU KHUBOTHOrO Mupa. OCHOBHbIE apoMOpP(O3bI
KUBOTHBIX. Benpckas ¢ayna. KemOpuiickuii B3pbIB - MOSIBICHHE COBPEMEHHBIX
TunoB. IlepBsle XopaoBbIE KUBOTHBIE. JKU3HB B BOiE. DBOJIIOLMS TO3BOHOYHBIX.
[Tpoucxoxnenne ampuOuit u pentwinid. [IpoucxoxaeHne MIEKONUTAIOMINX U
ntun. Ilpunnun xmouyeBoro apomopdoza. OcBoeHHe OeCrO3BOHOYHBIMH U
MO3BOHOYHBIMHU KUBOTHBIMH CYIIIH.

Pa3BuTHe xu3HM Ha 3emiie 10 3paM U Nepuoam: apxeil, IpoTepo30il, naneo3oi,
Me3030, KaiHo30i. OOImas XapakTepUCTHKa KIMMaTa M TeO0JIOTHYECKUX
MPOLIECCOB. [losiBnenue u pacuBeT XapaKTEepPHBIX OpraHU3MOB.
VYrneobpazoBaHue: €ro yCJIOBHs U BIMSHHAE Ha Ia30BbIi cOcTaB aTMOC(EPHI.
MaccoBble BBIMHpaHHS - 3KOJOTHYECKHE KpHU3uChl mponuioro. IlpuumHbl u
CJIEICTBUSL MAacCOBBIX BbIMUpaHMH. COBPEMEHHBIN 3KOJOTUYECKUI KPHU3HUC, €r0
0COOEHHOCTH

6.5

Pazmenst m 3amaum anTpomonorud. Mertonbl anTpornonorud. CTaHOBIEHHE
MIPEJICTABJICHUHA O MPOMCXOKICHUH YeioBeka. COBpEeMEHHbBIC HAyIHBIC TCOPHUH.

CX04CTBO 4eloBeKa C KUBOTHBIMH. CHCTEMATHYECKOE ITOJIOKEHHE YeIOBEKa.
CBujieTeIbCTBA  CXOJICTBA  YEJOBEKAa C  JKMBOTHBIMH:  CPaBHHUTEIHHO-
Mophoornueckue, IMOPHUOJIOTHYECKHE, (U3HOIO0T0-0MOXUMHYECKHE,
noBepeHYeckue. OTIMYMS YeJIOBeKa OT JKUBOTHBIX. [IpsAMOXOXIeHHE U
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KOMIUJIEKC CBSI3aHHBIX C HUM IMpPHU3HAKOB. Pa3BUTHE TOJIOBHOTO MO3ra M BTOPOMU
CUTHAJIbHOU CHCTEMBI.

JBmwxymue cuibl ((pakTopbl) aHTpomoreHesa: OWOIOTHYECKUE, COLUAIIBHBIC.
CootHorieHre OMOJOTHYEeCKUX U COLUANBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.
OcHOBHBIE CTaIUM AHTPOIIOT€HE3a. ABCTPAIIONUTEKH - JBYHOIHE MPEIKU JTHOACH.
UYenoBek  yMmelnblid, TMEpBbIE  HM3rOTOBJEHUS opyAud Tpyaa. YenoBek
OPSIMOXOJIAIINI M TEpBBIA BBIXOA Jrojed 3a mpenensl Adpuku. Yemosek
reiinenbOepreckuil - OOIMMK MPeloK HeaHAEpPTAIbCKOIO YEJIOBEKa U YeJIOBEKa
pasymMHOro. YeyoBeK HEAHAECPTAIBCKUM KaK BUJ JIOJECH XOJOIHOrO KIMMAarta.
YenoBeK pa3yMHbI COBPEMEHHOI'O THIIA, JEHUCOBCKHWM 4YEJIOBEK, OCBOCHHUE
KOHTHHEHTOB 32 mipenenamu Apuku.

OBOJIOIUS COBPEMEHHOTO 4YelioBeka. EcTecTBeHHBIH OTOOpP B MOMYJISIMIX
yesoBeka. MyTalMoHHbIN Tiporiece ¥ nmoauMopdusM. [lomyisimoHHbIe BOJHBI,
npeiid renos, murpanust 1 "3 ¢dektT ocHoBares" B MOMYISIUIX COBPEMEHHOTO
YyeJloBeKa.

Yenoseueckue pacel. llonstue o pace. bonpmme pacel:  eBporneouiHas
(eBpa3zmiickasi), aBCTpajOo-HETpOWJHAss  (dPKBaTOpHAlbHAsi), MOHTOJIOMIHAS
(a3marcko-amepukaHckas). BpeMs u myTu paccerneHusi 4esloBeKa IO IUIaHETE.
EnuncTBO  uyenoBedeckux pac. HayuyHas  HECOCTOATENBHOCTh — pacu3Ma.
[TprcniocoOIeHHOCTh 4YENOBEKAa K pa3HbIM YCJIOBMSIM OKpYKAIOIIEH CpEJbl.
Bnusinue reorpaduueckoit cpenpl U apeiipa reHoB Ha MopdoNOTHIO U
(U3HOJIOTHIO YeTOBEKa

7 DKOCHUCTEMBI U MPUCYIIHE UM 3aKOHOMEPHOCTHU

7.1 Paznens! u 3agaun sxosoruu. CBA3b 3KOJOTUU C IPYTMMH HAyKaMHU.
Mertoast oskosioruu. [loneBeie HaOMIOACHUS. OKCIEPUMEHTHI B DKOJOTHU:
OpUpOJHbIE M JlabopaTropHble. MojenupoBaHue B 3KOJIOIMH. MOHUTOPHUHT
OKPY’KaIOIIEH Cpe/Ibl: TIOKATbHBIN, pETHOHAIBHBINA U TJI00ATBHBIN

7.2 Oxosnorudyeckue (akTopbl W 3aKOHOMEpHOcTH uX nedctBusa. Kitaccudukanms

HKOJIOTHYECKUX (aKTOpOB: alOuoTHyeckue, OHMOTHYECKHE, aAHTPOIOTrEeHHbIE.
OO0mue 3aKOHOMEPHOCTH JIEHCTBUSL JKoJorndeckux (axrtopos. [IpaBuio
muaumyma (K. Inpenrens, FO. JIn6ux). TonepanTHOCTb. DBpUOMOHTHBIE U
CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue ¢akropsl. CBeT Kak 3KoJoruueckuil ¢akrop. JleicTBue pa3HbIX
Y4acCTKOB COJIHEYHOT'O CIIEKTpa Ha OPraHu3Mbl. OKOJIOTHYECKHE TPYIIIbI
pacTeHHH W >KMBOTHBIX IO OTHOLIEHWIO K CBeTy. CHUrHaJbHas poJib CBETA.
®doronepuoam3M. Temmeparypa Kak dkosorudeckuii  (daxrtop. JleicTBue
TEMIIEPATYPbI HA OpraHu3Msbl. [[oMKMIOTEpMHBIE 1 TOMOMOTEPMHBIE OpPraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocte kak skojoruueckuil ¢akrop. IlpucmocoGieHuss pacTteHHH K
noJJep>KaHUIo0 BojHOro OanaHca. Kimaccudukanusi pacTeHHI 1O OTHOIIEHUIO K
BoJie. [IprcrnocobneHust )KUBOTHBIX K U3MEHEHHUIO BOJHOTO peXHUMa.

Cpenbl oOuTaHMsI OpraHU3MOB: BOJIHAs, HA3eMHO-BO3/YIIHAs, IOYBEHHAs,
riyOuHHasE — MOANOYBEHHAs, BHYTpUOpraHu3MeHHas. Dusznuko-xuMuveckue
O0COOEHHOCTH cpel oOuTaHus opraHu3MoB. llpucnocobieHuss opraHu3MoB K
YKU3HU B Pa3HBIX CPEAAX.

bronornueckne purMmsl. BHemHne U BHyTpeHHME pUTMBL. CyTOYHBIE M TOIUYHBIE
put™Mbl. [IpucnocoGiIeHHOCTh OpPraHU3MOB K CE30HHBIM H3MEHEHHSIM YCIOBUH
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JKU3HU.

JKuznennesie Gopmbl opranu3moB. [lonstre o xu3HeHHON (popme. JKu3HEHHBIS
GbOpMBI pacTeHHMIi: JEPeBbsl, KYCTAPHHUKH, KYCTApPHUYKHA, MHOTOJICTHHE TPABBI,
oJiHOJIeTHUE TpaBbl. JKU3HEHHbIE (POPMBI )KUBOTHBIX: THAPOOUOHTHI, T€OOHOHTHI,
a3poOuoHTHL. OCOOEHHOCTH CTPOSHHS U 00pa3a KU3HH.

buotnueckue Qaxtoprl. Buasl GmoTHuecKkux B3auMOJEUCTBUN: KOHKYPEHLIUS,
XHUITHUYECTBO, cuMOMO03 U ero (opmel. Ilapazutusm, Koonepanus, MyTyallu3M,
KOMMEHCAJIU3M (KBapTUPaAHTCTBO, HaxJICOHUYECTBO). Herpoduueckue
B3auMoOJieiicTBusl  (Tommueckue, (opuueckue, Qabpuueckue). 3HAUCHUE
OMOTHYECKUX B3aUMOJICHCTBUI [Js CYLIECTBOBAHUS OpPraHU3MOB B Cpele
oburanus. [[pyHIIUT KOHKYPEHTHOT'O UCKITIOUCHHS

7.3

DKOJIOTUYECKUE XAPAKTEPUCTUKH monysiuu. [lomymsimust kak Ouosiormdeckas
cucreMa. Posib HEOTHOPOIHOCTH cpefibl, GU3HYECKUX OaphepoB U OCOOCHHOCTEH
Ouosiorn BUJIOB B (DOPMUPOBAHUHU MPOCTPAHCTBEHHOU CTPYKTYPHI MOITYJISIIUH.
OCHOBHbIE TOKa3aTeau MOMYJSUU: YUCIEHHOCTb, IUIOTHOCTb, BO3pAaCTHas M
MOJIOBasi CTPYKTYpa, POXKAAEMOCTb, IPUPOCT, TEMII POCTa, CMEPTHOCTb,
MUTpaLus.

DKoyiorudeckasi CTpykrypa mnonyssiuu. OIleHKa YHCICHHOCTH TMOIYJISIUH.
JuHaMuka nomyisiuuu U ee peryyisinus. buornueckuil moTeHUHMAT NOMYJISLUHU.
MogenvpoBanie JUHAMUKU OomyJisanuu. KpuBble pocra  YHCICHHOCTH
nonyyauuu. Kpusble BbDKHMBaHMS. Peryisiius 4YMCICHHOCTH MOMYJIALMNA: POJIb
(GakTOpOB, 3aBUCAIIMX © HE 3aBUCAIIUX OT IUIOTHOCTH. OKOJOTHMYECKHE
crpareruu BuaoB (r- u K-ctparerun).

[TonsitTue 00 »dKOJOTMYECKOM HuIIe BUAa. MecrooOutanue. MHoroMepHas
Mozenb dkosiornyecko HumuM Jx.M. XartumHcoHa. Pazmepsl 3K0I0OrHYecKoin
Hud. [loTeHmanbHas U peain30BaHHas HUILIN.

Bun kak cucrema mnomynsuuid. Apeansl BUIOB. Buasl M uX KU3HEHHbIE
CTpaTeruu.  3aKOHOMEPHOCTH  TIOBEJEHUS W  MUTPAMA  KUBOTHBIX.
buoniornueckue nHBa3uM 4y KEPOJAHBIX BUIOB

7.4

CoobmectBa opranu3MoB. buonenos u ero crpykrypa. CBsi3u Mexny
opraHM3mMamMu B OHOIIEHO3e. DKOCHUCTEeMa Kak OTKpbiTas cuctema (A.JDx.
Tencnu). dyHKUKMOHANBHBIE OJIOKH OPraHW3MOB B JKOCHUCTEME: MPOAYIEHTHI,
KOHCYMEHTBI, peAyleHThl. Tpoduueckue ypoBHU. Tpopuueckue 1enu U CETH.
AbGuotnueckue 6moku skocucteM. [louBbl UM Wbl B 3kocucTeMax. KpyroBopot
BEIIECTB U MTOTOK SHEPTUU B IKOCHCTEME.

OcHOBHBIE TIOKA3aTENIN SKOCUCTEMBI. buomacca U MpoayKius. DKOJIOTHUECKUE
MUPaMHU/JIbI YUCell, DMOMACChl U DHEPTHUH.

HampaBrieHHble 3aKOHOMEPHBIE CMEHBI COOOIIECTB - CyKieccuu. [lepBudHbIe U
BTOPUYHBIC CYKIIECCHM W WX IPUYAHBL. AHTPOTIOTCHHBIC BO3JCHCTBUSA Ha
cykueccun. KnumakcHoe cooOmiectBo.  buopasHooOGpasue u  mHOJHOTa
KpYroBOpOTa BEUIECTB - OCHOBA YCTONYMBOCTH COOOIIECTB.

[TpuponHblE HSKOCUCTEMBI. AHTPONOIE€HHBIE 3KOCHCTEMBL. ATPOIKOCHUCTEMA.
ArporieHo3. Paznuunst Mex 1y aHTPOITOTE€HHBIMHA U PUPOTHBIMHU YKOCUCTEMaMHU.
Ypboskocucrembl. OCHOBHBIE KOMITOHEHTHI ypOoskocucTeM. I'opockas ¢dopa u
¢dayna. CuHaHTpOIH3AIUS TOPOJCKON (hayHbl. bronornyeckoe u X0o3siCTBEHHOE
3HaYeHHE arpodKOCHCTEM M ypOOIKOCHUCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS
OCHOBHBIX B3aMMOJIEUCTBUI OPraHU3MOB B SKOCHCTEMAX.
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IlepeHOC PHEPrUM U BELIECTB MEXKAY CMEKHBIMU IKOCUCTEMAMHU. Y CTOWYHUBOCTh
OpraHMW3MOB, MOMYJISUUHA U HKOCUCTEM B YCIOBHUSIX €CTECTBEHHBIX U
AHTPOIIOT€HHBIX BO3JICUCTBUI

7.5

buochepa - oOmeruianerapras o00ojo4yka 3emiid, TJe CYIIECTBYET WIH
cymecTBoBasia Jku3Hb. Yuenwe B.M. Bepnaackoro o Owmochepe. Obmactu
o6uocdeps! u ee coctas. JKnuBoe BeniecTBo OMochepsl U ero GyHKIUH.
3aKOHOMEPHOCTH cyIiecTBoBaHUsA Ouochepsl. OcoOeHHOCTH Ouocdepsl Kak
mI00amkHOM  dKOcHCTeMBbl.  J[MHaMu4eckoe  paBHOBecue B Omocdepe.
KpyroBopoTbl BemiecTB M OHOr€OXMMHUYECKHE MHKIBI (yriepona, aszoTa).
PurmuunOCTh siBICHMIA B Onochepe.

3onanbHOCTE Ouochepsrl. [lonstue o 6uome. OCHOBHBICE OMOMBI CYIIH: TyHApPA,
XBOWHBIC JI€Ca, CMEIIAHHBIE M IIMPOKOJHMCTBEHHBIE J€ca, CTENH, CaBaHHBI,
NYCTBIHU, TPOIHYECKUE Jieca, BBICOKOTOPbs. KiMMar, pacTUTENIbHBIA |
JKUBOTHBIH MUP OMOMOB CYIIIH.

Crpykrypa U (YHKIHS JKUBBIX CHCTEM, OIICHKAa MX PECYpPCHOTO MOTCHIHANIA W
ounocdepHbIx QyHKIHIHA

7.6

DKOJIOTHYECKUE KPU3KCH M WX NMPUYHHBI. Bo3xaelicTBrue uenoBeka Ha Ouochepy.
3arpsi3HEeHUE BO3QYIIHOM cpeapl. OxpaHa BO3AyXa. 3arpsi3HEHUE BOJHOM Cpeabl.
Oxpana BojHBIX pecypcoB. Pa3pymienne nousbl. OXpaHa IMOUYBEHHBIX PECYPCOB.
N3meHenue knmMmara.

AHTpPOIIOT€HHOE BO3JEHCTBUE HA PACTUTENIbHBIM M KUBOTHBIA Mup. OxpaHa
PacCTUTENBHOIO U JKMBOTHOIO MUpa. OCHOBHBIE NMPUHUMUIIBI OXPaHbl IPUPOIBI.
Kpacubie kauru. Ocob6o oxpansiemblie npupoanbie Tepputopun (OOIIT).
borannueckue caapl ¥ 300J10rMUYECKHUE MTAPKU.

OcCHOBHBIE TPUHLMIIBI YCTOWYMBOTO Ppa3BUTHS YEIOBEUECTBA M MPUPOJIBI.
PanyoHasibHOE  TPUPOAONOIB30BAHME M COXpAaHEHHE  OMOJIOTMYECKOTro
pazHoo0paszus 3emin
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YYEBHO-METOAUYECKOE OBECNEYEHUE OBPA3OBATE/IbHOIO NMPOLIECCA

OBA3ATE/IbHbIE YYEBHbIE MATEPUA/bI AN1A YYEHUKA

. buonorus. bazoserit yposens. 10 kinace/ B.B. [laceunuk, A.A. Kamenckuii, A.M. Pyo1oB,
AxrmonepHoe obmiectBo «M3natenbctBo «IIpocBemenue» 2022 rox

METOAUYECKUE MATEPUAJIbI ANA YYUTENA

1. Amnacracosa JL.II. O6mas 6uonorus. Junaktuueckue matepuansl. — M.: Bearana-I'pad.
2. bornmanosa T.JI., Conmomosa E.A. buonorusi. CipaBo4YHHK ISl CTAPIIECKIACCHIKOB

U noctynaroumx B By3sl. — M.: ACT-nipecc, 2022.

3. bonrosa N.B. CoopHuK 3a7a4 1o oomieit 6nonoruu ais nocrymnaromux B BY3sr. —

M.: Onukc 21 Bek, 2019.

4. 3axapoB B.b., MamonToB C.I"., Connn HU. O6mias 6uonorus: Yue6. mist 10 — 11

KJI. 00mmeobpazoat. Yueb. 3aBenenuii - M.: JIpoda, 2019.

5. Puc 3., Crepubepr M. Ot kiieTok k aromam: WimocTpupoBaHHOE BBEICHHUE

B MOJIeKYJIsIpHYt0 Ouosoruto: Ilep ¢ anra. — M.: Mup.

UNDPOBbIE OBPA3OBATE/IbHbIE PECYPCbI U PECYPCbl CETU MHTEPHET

1. «Enunas xomnexkuus Liudpossix O6pazoBarenbHbIX PecypcoBy (Ha60p HUPPOBHIX

pecypcoB k yueOnukam smann [lonomapeoit M.H.) (http://school-collection.edu.ru/)..

2. Bbu6mmoteka IIOK https://m.edsoo.ru

3. POII https://resh.edu.ru/

4. www.bio.lseptember.ru— razera «buomorusy -npunoxeHue K «1 ceHTIOps»

5. _http://bio.1september.ru/urok/ -Matepuans! k ypoky. Bee paboTsl, Ha OCHOBE KOTOPBIX
CO3/1aH cailT, ObUTH OIyOJIMKOBaHKI B razere "buonorus".

6. www.bio.nature.ru — Hay4HbIE HOBOCTH OMOJIOTHH

7. http://ebio.ru/ - DnexTpoHHbIi yueOHUK «BUOTOTHS.

8. http://www.gbmt.ru/ - TocynapctBenHblit buonornueckuit myseit um. K. A.
Tumupssena. Bupryanbnblie skckypcun: JKuBoTHble B MU(Dax U jiereniax, JKuBoTHsie-
CTPOUTEIIH,

3abora o
noroMmctBe, OnacHsie )KUBOTHBIE. [{nppoBbie kommu GoHma My3est MOTYT OBITh
UCIIOJIb30BAHBI B KAUECTBE HILTIOCTPAIIAN
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