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INOACHUTEJIBHAS 3AIINCKA

[Ipu pa3paboTke MporpaMMbl MO OHOJOTUU TEOPETUUYECKYIO OCHOBY [UIsl ONpeiesiCHUs
NOJIX0/0B K (DOPMUPOBAHMIO COJEpKaHUs ydeOHoro mpeamera «buonorus» cocraBuIn:
koHuenryaibHbie nonoxkeHus OI'OC COO o B3auMOOOYCIIOBJIGHHOCTH IIEJICH, COJEpKAHUSA,
pe3yabTaToB OO0y4YeHHS W TPeOOBAHUN K YPOBHIO HOJATOTOBKM BBIITYCKHHKOB, TOJIOXEHUS 00
o0UIMX LEeNsIX M MPUHIUNAX, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSHHE CHUCTEMbl CPETHETO
obmiero obpazoBanusi B Poccuiickoit @enepanuu, a Takke MOJIOKEHUS O crienuduke OUOIOoTHH,
e 3HAUYECHUU B TMO3HAHUU KUBOM MPHUPOABI U 00ECNEUYEHHUU CYIECTBOBAHHS YEIOBEYECKOTO
obmiectBa. CorylacHO Ha3BaHHBIM IIOJIOKEHUSM, ONPEACTICHbB OCHOBHBIE (DYHKIIMU MPOrPaMMBbI
1o OMOJIOTUU U €€ CTPYKTYpa.

[Tporpamma mo O6uonoruu AaéT MPEICTaBICHHUE O IENIX, 00 00mIeit cTpareruu 00y4YeHuUs,
BOCIIMUTAHUS M Pa3BUTUS O0OydYarolIMXCs cpeacTBaMu ydeOHoro rmpenmera «buonorusy,
orpenenser 00sA3aTeNIbHOE MPEIMETHOE COJEp)KaHHe, €ro CTPYKTYpy, paclpeleleHue I0
pa3zenaM U TeMaM, PEKOMEHIYEeMYIO IMOCJIeIOBATebHOCTh M3yUeHUsl yueOHOro marepuaina C
y4€TOM MEXKIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JIOTHKA 00pa30BaTEIbHOTO TpoIecca,
BO3PACTHBIX OCOOEHHOCTEHN 00yUYaroOIXCs.

B mporpaMme 10 OHONOTHHM TakKe YUYUTHIBAIOTCS TpPEOOBaHUS K IIAHUPYEMBIM
JUYHOCTHBIM, METalpPEIMETHBIM U MpPEeIMETHBIM pe3ylibTaTaM oO0y4deHHs B (POPMUPOBAHUU
OCHOBHBIX BHJIOB y4eOHO-ITO3HABATEIBHOMN AEATEIbHOCTH/yU4eOHBIX NEHCTBUI 00ydJatOIMXCsl 10
OCBOEGHUIO COJIepP KaHUs OMOJIOTHYECKOr0 00pa3oBaHUsI.

B nporpamme no 6umonorum (10—11 kiaccel, 0a30BbIil ypOBEHb) PEaIU30BaH MPUHIIMII
MPEEeMCTBEHHOCTH B HW3y4YeHMHM Ouosioruu, Omarojgapss 4eMy B HEW MpocMaTpuBaeTCs
HANpaBJICHHOCTh HA Pa3BUTHE 3HAHWM, CBS3aHHBIX C (POPMHPOBAHHMEM €CTECTBEHHO-HAYyYHOTO
MHUPOBO33PEHHUS, LIEHHOCTHBIX  OpUEHTAIMi  JIMYHOCTH, OSKOJOTHYECKOTO  MBIILUICHUS,
NpPEICTAaBICHUN O 370pOBOM 0OO0pa3e KHU3HH U OEpeXHBIM OTHOIIEHHEM K OKpY’Karomen
npupoaHoii cpene. IloaTomy Hapsay ¢ u3ydyeHHEM OOLIEOMOIOTHYECKUX TEOpHUH, a Takke
3HAHUH O CTPOCHHH KXHUBBIX CHCTEM PA3HOTO PaHra M CYIIHOCTH OCHOBHBIX IMPOTEKAONINX B HUX
IpPOIIECCOB B TMpOrpaMMe MO OHOJIOTMU YJENIEHO BHHUMAaHHE HCIOJIb30BAHUIO MOJIYUYEHHBIX
3HAHUH B IOBCEAHEBHOM JKMU3HU ISl PEIICHHS PUKIATHBIX 3a/1a4, B TOM YUCIIe: TPOPUITAKTUKA
HACJIC/ICTBEHHBIX ~ 3a00JICBaHMH  YEJOBEKa, MEIUKO-TEHEeTHYECKOro  KOHCYJIbTUPOBAHMS,
000CHOBaHHS PKOJOTHUYECKH IEIeCO00pPa3HOTO MOBEICHUS B OKpY’KaIONIel MPUPOIHON cpese,
aHau3a BIMSHUSA XO3SHCTBEHHOM JEATEIbHOCTH 4YeJOBeKa Ha COCTOSIHUE HPUPOAHBIX U
HCKYCCTBEHHBIX JKOCHCTEM. Y CWJICHHE BHUMAaHHSA K TPUKIAJHOW HAINPAaBICHHOCTH Y4eOHOTO
npeamera «bUOTIOrHs) NMPOJUKTOBAHO HEOOXOIUMOCTbIO OOECHeUeHHs YCIOBUM Ul pelIeHus
OJTHOW W3 aKTyaJIbHBIX 3a/1a4 ITKOJILHOTO OMOJIOTHYECKOT0 00pa30BaHus, KOTOpask MpeAIoiaraet
dopmupoBaHHe y OOyYarOIUMXCs CIIOCOOHOCTH afaNnTUPOBATbCS K H3MEHEHHUSM TUHAMUYHO
Pa3BUBAIOIIETOCS COBPEMEHHOTO MHUA.

Buonoruss Ha ypoBHe cpeaHero oOmiero oOpa3oBaHUsl 3aHUMaeT BaxHoe MmecTo. OHa
oOecnieunBaeT (QopMUpoBaHUE y OOydYalOUIMXCs MPEICTaBICHUNH O HAaydyHOM KapTHHE MMHpa,
pacumpsieT 1 00001aeT 3HaHUS O )KUBOI MpUpPoe, €€ OTIIMYUTENbHBIX TPU3HAKAX — YPOBHEBOM
OpraHu3alliil W DSBOJIIOLWHW, CO3Ma&T YCIOBHS IUIS: TIO3HAHUS 3aKOHOB YXHBOW TPHPOJIBL,
dopmupoBaHusl (PYHKIMOHAIBHOW TPaMOTHOCTH, HAaBBIKOB 370pPOBOro M 0Oe3omacHoro obpasa
KM3HH, YKOJIOTHYECKOTO MBIIIICHHSI, IEHHOCTHOTO OTHOIICHUS K )KUBOW NMPUPOJIEC U YEIOBEKY.

Bonbmioe 3HaueHune OMONIOTHMS HUMEET TakXKe JUIsl peIIeHUs BOCIUTATEIbHBIX U
Pa3BUBAIOIINX 3a71a4 CPEAHETO OOIIEero o0pa3oBaHus, COIMAIM3AIMK oOydJarommxcs. M3yuenue
6uosorun o0ecrieynBaeT yCIOBUSA TSt ¢dbopmupoBaHUs UHTEIJICKTYalbHBIX,
KOMMYHUKAIIHOHHBIX M HH()OPMAIIMOHHBIX HABBIKOB, ICTETUYECKON KYJIBTYPHI, CIOCOOCTBYET
UHTETpaluy OMOJIOTHUECKUX 3HAHUU C MPEJICTaBICHUSAMHM U3 JIPYTUX Y4YeOHBIX INPEIMETOB, B
YaCcTHOCTH, (PU3UKHU, XUMHH U Teorpadun. HazBaHHBIE TTOI0KEHHUS O MpeTHa3HAUYCHIH YIeOHOTO



npenmera «buonorus» cocraBUiIM  OCHOBY Ul ONpENENECHUS MOAXOJ0B K OTOOpYy U
CTPYKTYPUPOBAHHIO €TO COACPIKAHUS, TPEICTABICHHOTO B IPOrpaMMe IO OMOJIOTHH.

OTt60p conepkanusi yueOHoro npeamera «buonorus» Ha 6a30BOM ypoOBHE OCYLIECTBIIEH C
HO3HULUN KYJIBTYpOCOOOPA3HOTO MOAX0Ja, B COOTBETCTBHH C KOTOPBIM OOYYarOIIUECs JTOJIKHBI
OCBOUTH 3HAHUS U YMEHHS, 3HaUUMbIe ISl (POPMUPOBAHMS OOIIEH KyJIbTYpbl, ONpEAESIOnne
aJICKBaTHOE TIOBEJCHUE YEJIOBEKa B OKpY’KAIOLIeH NPUPOAHON cpene, BOCTpeOOBaHHbBIE B
MOBCE/IHEBHOM KHU3HU U MPAKTHUECKOU nesTenbHOoCTH. Ocoboe MECTO B ATOM CHUCTeMe 3HAHUM
3aHMMAIOT D3JEMEHTBHl COJCpXaHUSA, KOTOpble CIyXaT OCHOBOW i (HOPMUPOBAHHS
MPEJCTaBICHU O COBPEMEHHON eCTeCTBEHHO-HAyYHOW KapTUHE MHpa U IEHHOCTHBIX
OpPHUEHTAIUAX JIMYHOCTH, CIIOCOOCTBYIOMIMX T'yMaHU3AIMH OHOJIOTHYECKOT0 00pa30BaHMUsL.

CTpyKTypUpOBaHUE COJEpXKaHUS Y4yeOHOro Marepuajga B IporpamMmme Mo OHOJIOTHUH
OCYILECTBIICHO C y4ETOM MPHUOPUTETHOTO 3HAUCHUS 3HAHUN 00 OTIMYUTENILHBIX 0COOCHHOCTSIX
JKUBOM TpUPOJIbI, O €€ YpOBHEBON OpraHu3alil U HBOJIIOLMU. B COOTBETCTBUM C 3THUM B
CTPYKType y4eOHOro npeamera «bHonorusy BBIIEICHBI CISAYIONINE COACPIKATEIbHBIC JTNHUU:
«buonorus kak Hayka. MeToabl Hay4yHOro mo3HaHusy, «KieTka kak Ouonoruyeckas CUCTeMay,
«Opranusm kak Ouosiornyeckas cuctema», «Cucrtema U MHOroo0pa3ue OopraHMuecKoro Mupay,
«OBOJIOLHS )KUBOH MPUPOABD», « IKOCUCTEMBI U MPUCYIIINE UM 3aKOHOMEPHOCTHY.

[lenp u3ywenust yuyeOHoro mnpeamera «buosorus» Ha 0a30BOM YPOBHE — OBJIQJICHUE
00y4JaloImMMHUCS 3HAHUAMU O CTPYKTYPHO-(DYHKIHMOHAIBHOM OpraHu3allid >KUBBIX CHCTEM
pa3HOro paHra u npuoOpeTeHne YMEHUM UCI0JIb30BaTh 3TU 3HAHUS U TPAMOTHBIX JICWCTBHI B
OTHOIIEHUH OOBEKTOB )KMBOW MPUPOJIBI U PEIICHUS PA3IUYHBIX )KU3HEHHBIX MTPOOIIEM.

Hoctmwkenne 1enu u3ydeHus ydeOHoro mnpeamera «buonorus» Ha 0a30BOM ypOBHE
oOecreunBaeTcs pelieHrueM CIeAYIOIUX 3a1ayu:

OCBOCHHE OOYYAIOIIUMHCS CHCTEMbl 3HAHUH O OHWOJOTMYECKHX TEOPHUAX, YUYCHHSX,
3aKOHAaX, 3aKOHOMEPHOCTSIX, THIOTE3aX, MpaBWiIaX, CIYXKAIIMX OCHOBOW sl (opMHUpOBaHUS
MPEACTABICHUI O €CTeCTBEHHO-HAYYHOM KapTUHE MHUpa, O METOAaX HAy4YHOIro ITO3HAHUS,
CTPOEHUH, MHOTOOOpa3HMH U OCOOCHHOCTSX KHBBIX CHCTEM pPa3HOTO YPOBHsS OpraHU3alluy,
BBIJIAIONTUXCS] OTKPBITUSAX U COBPEMEHHBIX MUCCIIEIOBAHUSIX B OUOJIOTHH;

dbopMupoBaHrUe y OOYyYarolIMXCsl MMO3HABATEIbHBIX, MHTEIJICKTYalbHBIX U TBOPYECKHX
CITOCOOHOCTEN B MPOIECCE aHANIM3a JIAHHBIX O MYTSAX Pa3BUTHS B OMOJOTUM HAYYHBIX B3TJISJIOB,
UJeN ¥ MOJIX0/I0B K U3YyUYEHHUIO )KUBBIX CUCTEM PA3HOTO YPOBHS OpPraHU3alUu;

CTAaHOBJICHHE Yy oOydJarommxcs oOmeld KyJabTypbl, (YHKIIMOHAJILHOW T'PaMOTHOCTH,
pa3BUTHE YMEHHUI OOBSACHATH U OLEHUBATH SBICHUS OKPYXKAIOLIET0 MUpPA >KMBOW MPUPOIBI Ha
OCHOBAHUWU 3HAHWM U ONBITA, TTOJYYEHHBIX MTPU U3YYCHUH OUOJIOTHH;

dbopMupoBaHHe y OOYYarOIIMXCS YMEHHH WILTIOCTPUPOBATh 3HAYEHHE OMOIOTHYECKHX
3HAHUW B TMPAKTUYECKON EATETbHOCTH YEJIOBEKa, Pa3BUTUU COBPEMEHHBIX MEIUIIUHCKHIX
TEXHOJOTHI U arpoOHOTEXHOIOTU;

BOCITUTAHUE YOEXKIEHHOCTH B BO3MOKHOCTH TIO3HAHHUS YEJIOBEKOM >XHBOM MPUPOJIBI,
HE00X0IMMOCTH OEpEeKHOTO OTHOIICHUS K Hel, COOMIOIEHHUS STHUECKUX HOPM MPHU MPOBEICHUU
OHMOJOTUYECKHUX UCCIIEIOBAHMI;

OCO3HAaHHE LEHHOCTU OMOJOTHYECKUX 3HAHWMA JIJIsl TIOBBIIICHUS YPOBHS JKOJOTHYECKOU
KYJBTYPHI, 171 HGOPMUPOBAHKS HAYYHOTO MUPOBO33PEHUS;

MpPUMEHEHHE MPUOOPETEHHBIX 3HAHWUN U YMEHUN B TOBCEJIHEBHON JKU3HU TS OIEHKH
MOCNEACTBUM CBOEH NeATeNbHOCTH MO OTHOIIEHHIO K OKpY’Karoulel cpene, COOCTBEHHOMY
3/10pOBbI0, 000OCHOBAHME U COOIIOICHHE Mep NMPOPUITAKTUKH 3a00JI€BaHUMA.

B cucreme cpennero o6mero obpazoBanus «buonorus», nzydaemas Ha 6a30BOM YPOBHE,
SBIISIETCSL O0SI3aTENBHBIM YYEOHBIM TPEIMETOM, BXOMSIIMM B COCTaB MPEIMETHOW o01acTu
«EcrecTBeHHO-HAyUHBIE TPEAMETHI.

st u3ydyenusi Ouonoruu Ha 0a30BOM YPOBHE CpeTHEro o0Imero oopa3oBaHUsl OTBOAUTCS
68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hezento), B 11 kiacce — 34 vaca (1 yac B Hezeno).



COJAEP)KAHUE OBYYEHUA
10 KUIACC

Tema 1. buosiorusi Kak Hayka.

Buonorus kak Hayka. CBsi3b OMOJIOTUH C OOIIECTBEHHBIMU, TEXHHUYECKUMH WU JIPYTUMH
€CTECTBEHHBIMH Haykamu, ¢uiocoduei, 3THKOH, 3CTeTUKOM U mpaBoMm. Ponb Ouonoruu B
(opMHpPOBaHNN COBPEMEHHON HAy4YHOH KapTHHBI Mupa. CucTeMa OMOIOTHYECKUX HaAYK.

Mertonbl O3HAHUS )KUBOW MPUPOAbI (HAOIIOIEHUE, SKCIIEPUMEHT, ONMCaHUE, U3MEPEHHUE,
KJIacCU(UKAIIMsI, MOJISTUPOBAHKE, CTATHCTUYECKAsT 00pabOTKa TaHHBIX).

JdemoHcTpanuu:

IToprpersr: Y. lapsun, I'. Mennens, H. K. Konpuos, . Yorcon nu @. Kpuk.

TaGnuupl u cxemsl: «MeTobI TO3HAHUS KUBOW IIPUPOABI».

JlabopaTopHble U NIpaKkTHYeCcKHue padoThI:

[Tpaktuyeckas pabora Ne 1. «lcmonb3oBaHue pa3IMYHBIX METOJOB IpPU H3YUECHUHU
OMOJIOrN4eCKUX O0OBEKTOBY.

Tema 2. JKuBble cuCTEMbI M UX OPraHU3aIUA.

Xuseie cucreMbl (OMOCHCTEMBI) Kak IMpeaMeT u3ydeHus Owonornu. OTiauume >KHUBBIX
CUCTEM OT HEOPTaHUYECKOU ITPUPOJIBI.

CpolicTBa OuwocucTeM H HWX pa3HooOpasue. YPOBHU OpraHu3alid  OUOCHCTEM:
MOJICKYJISIDHBIM,  KJIETOYHBIM,  TKAaHEBBIM, OPraHU3MEHHBIM,  MOINYJALMOHHO-BUIOBOM,
HKOCHUCTEMHBIH (OMOTE01eHOTUYECKHIA), OMOC(hHEPHBIA.

JdeMoHcTpanum:

Tabmuubl u cxembl: «OCHOBHBIC TPHU3HAKH KU3HM», «YPOBHU OpTraHU3AMH KHUBOU
IIPUPOJBDY.

O6opynoBanue: moaens Mosiekysbl JTHK.

Tema 3. XumMu4ecKkHii cOCTaB U CTPOCHHE KJIECTKH.

XMMHMYECKUH  COCTaB  KIJIETKM.  XUMHYECKHE  DJIEMEHTHI: MaKpO3JIEMEHTHI,
MHUKpPO3JIEMEHTHI. Bosia 1 MUHEpaJIbHBIE BEILIECTBA.

@YHKIMM BOJABl M MUHEpPAJbHBIX BellecTB B kieTke. [loanepikaHue OCMOTHYECKOIO
OanaHca.

benku. CocraB u cTpoeHne 0eIKOB. AMUHOKHUCIIOTEI — MOHOMEpHI OenkoB. HezameHnmblie
U 3aMEHHMMbl€ AMHHOKHUCIIOTHI. AMHUHOKHMCIOTHBI COCTaB. YPOBHH CTPYKTYpbl O€IKOBON
MOJIeKyJbl (TIepBUYHAsl, BTOPUYHAs, TPETHYHAs W YETBEPTUYHAS CTPYKTypa). XHUMHUYECKUE
cBoiicTBa OenkoB. buonoruueckue GpyHknU OEITKOB.

®epMeHThl — Ouosiornyeckue kKaraiauzaTopbl. CTpoeHue (epMeHTa: aKTHUBHBIA LIEHTD,
cyocrpatHas  cnenuduuHocth. Kodepmentsl. Butamuubel.  Oriauuust  (epMEeHTOB  OT
HEOPraHMYECKUX KaTaJIn3aToOpPOB.

VYrneBoabl: MOHOCaXapH/ibl (TJII0KO03a, pubo3a U J1e30KCHpr003a), Aucaxapuasl (caxaposa,
JaKTO3a) W TMOJIMcaxapuibl (Kpaxmal, TJIMKOTeH, LeiIoao3a). buomorndyeckue (yHKUNUU
YTJIEBOJIOB.

Jlununaer:  Tpurnuuepunasl, Goconunuasl, crepounsl. ['mapoduibHO-TUAPODHOOHBIE
cBoiicTBa. buonornueckue GpyHkumu nunuaoB. CpaBHEHUE YIIIEBOJIOB, OEIKOB M JUMHUIOB Kak
HMCTOYHUKOB YHEPIHH.

Hyxneunossie kucnotsl: JJTHK u PHK. Hykneotuasl — MOHOMEpBI HYKJIEMHOBBIX KUCIOT.
Crpoenue u ¢yukuun JJHK. Crpoenne un ¢dynkuuum PHK. Bunet PHK. AT®: crpoenue u
byHKIHN.

[{uronoruss — Hayka o kiuerke. Kiierounas Tteopus — mpuUMep B3aWUMOJECHCTBHS UAECH U
(akTOB B HAYYHOM MO3HAHUU. METO/IbI N3YUEHUS KIIETKH.

Knerka kak nenoctHas >xuBast cuctema. OOmiye nMpu3Haky KIETOK: 3aMKHYTasl Hapy KHas
memOpana, mosiekynbl JIHK kak reneTnueckuil anmapar, CHCTeMa CUHTE3a Oeka.



Tunsl KIETOK: 3yKapuoTHdeckas M mpokapuoTuueckas. (OcoOEHHOCTH CTpOEHUs
npokapuoTuyeckoi kineTku. Kierounas crenka 6akrepuii. CTpoeHrne 5yKapHOTHYECKOH KIETKH.
OCHOBHBIE OTJIMYUS PACTUTEIIBHON, JKUBOTHOU U TPUOHOMN KIICTKH.

[ToBepXHOCTHBIE CTPYKTYpPBI KJIETOK — KIJIETOYHAs CTEHKA, TIMKOKAIMKC, UX (DYHKIHH.
[InasmaTtuueckas MemOpana, e€ cBoiWcTBa M (QyHkHuu. lluTomnmaszmMa u e€ oOpraHOUIBL
OnnomemOpanubie opranonasl kietku: JIIC, anmapar ['onbmaku, mm3ocomsl. [lomyaBroHOMHBIE
OpraHou/bl KJIETKH: MHUTOXOHJpHUH, IuIacTUibl. [IpoucxoxkaeHne MHUTOXOHAPUN U IUIACTHUI.
Buner minactun. HememOpaHHbie OpraHOUIbI KIIETKU: pUOOCOMBI, KJIETOUHBINA LEHTP, LIEHTPUOJIH,
PECHUYKH, KIyTUKH. DyHKIIMM OPraHonI0B KIETKHU. BritoueHus.

SAnpo — perynaTopHblil HeHTp KiIeTkH. CTpoeHue sapa: siiepHas 000104Ka, Kapuoria3ma,
XPOMATHH, AJIPBIIIKO. XPOMOCOMBI.

TpaHcnopT BEIECTB B KIIETKE.

JdemoHcTpanuu:

[Toptpetsr: A. JleBenryk, P. I'yk, T. llIsann, M. llneiinen, P. Bupxos, x. Yorcon, .
Kpuk, M. Yunkusnc, P. ®panknun, K. M. bap.

Huarpammbl:  «PacnpenesieHue XMMHYECKHX JJIEMEHTOB B  HEXUBOW IPUPOIECH,
«PacnpeeneHre XuMUYECKUX AJIEMEHTOB B )KMUBOU IPUPOJIEN.

Tabmuubr u cxemsl: «Ilepuoanyeckast TabiMIa XUMHUYECKUX DJIEMEHTOB», «CTpoeHue
MOJIEKYJIbI BOJbI», «buocunres 6enka», «CTpoeHue MoneKyisl 6emnka», «CtpoeHue pepmeHTay,
«Hyxneunossie kuciotel. JJHK», «Ctpoenne monekynsl ATDy», «CtpoeHne 3yKapuoTUIeCKOn
KJIeTKN», «CTpoeHue MXUBOTHOM KieTkn», «CTpoeHHe pacTUTENbHOW KiIeTKn», «CTpoeHue
IIPOKAPUOTUYECKON KIIETKW», « CTpOeHUE Apa KIETKNY, «YTIEBOABDY, «JIMmuab.

O6opynoBaHue: CBETOBOM MHKPOCKOI, OOOpYJIOBaHHME AJisi MPOBEACHUS HAOIIOICHUM,
U3MEpPEHU, SKCIEPUMEHTOB, MUKPOIIpENapaThl PaCTUTENIbHBIX, JKUBOTHBIX U OaKTepHalIbHBIX
KJIETOK.

JlabopaTopHble M NpaKkTHYeCKHEe PadOThI:

JlaGopatopHast pabota Ne 1. «M3ydeHne KaTalUTUYECKOH aKTUBHOCTH (hepMEHTOB (Ha
pUMepe aMHJIa3bl WK KaTanaas3bl)».

JlaGopatopHass pabora Ne 2. «M3ydeHHe CTpOEHHs KJIETOK DPACTECHWH, >KUBOTHBIX M
OaxTepuii ol MUKPOCKOIIOM Ha FOTOBBIX MUKpOIIpenapaTax U X OMUCAHHUE».

Tema 4. 7KusHenesTeIbHOCTD KJIECTKH.

OOmeHn BemiecTB, WIM MeTa0OMU3M. AcCUMWIANMS  (IJIaCTUUECKUH OOMEH) U
JUCCUMUIIALIUSA (SHEpreTUYecKrii 0OMeH) — JIBe CTOPOHBI €AMHOTO Tpolecca MeTabonu3ma. Ponb
3aKOHOB COXPAaHEHHUs BEILIECTB M SHEPTrUU B IOHUMaHUU MeTadoIn3Ma.

Tunbl o6MeHa BemiecTB: aBTOTPOGHBIA U rereporpodHbIif. Ponb depmeHTOB B 00MEHe
BEIIECTB U MIPEBPALICHUH SHEPTUHU B KIIETKE.

@®otocunTe3. CBeroBas u TeMmHOBass (a3bl (orocuHTe3a. Peakuuu ¢doTocuHTes3a.
D¢ dexTuBHOCTH (hoTOCHHTE3a. 3HAUCHHE (POTOCHHTE3a IS KU3HU Ha 3emiie. Briusaue ycnoBuit
cpezbl Ha (POTOCHHTE3 U CIIOCOOBI MOBBILIEHUS €r0 MPOJYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHMA.

XemocuHTe3. XEMOCHHTE3UPYIOIIHEe OaKTepuu. 3HAUYEHWE XEMOCHHTE3a I KU3HH Ha
3emue.

DHepreTuyeckuidi oOMEH B  KJeTKe. PacmieruieHwe  BEIeCTB,  BBIACICHHE U
aKKyMYJIMPOBAaHUE YHEPTUH B KJIETKE. JTambl dHepreTuueckoro ooMena. ['nukonus. bpoxenue u
ero Buabl. KucmoponHoe okucieHwe, WIM KJIETOYHOE JbixaHue. OKHCIUTENbHOE
dochopunupoBanre. IPPEKTUBHOCT IHEPTETUIESCKOTO OOMEHA.

Peakuun wmarpuuHoro cunre3a. [eHetnueckas wunHdopmamus u JHK. Peanmzanus
TeHeTUYECKON HH(popMaI B KieTke. [ eHeTuuecKuid KoJ U ero CBOMCTBa. TpaHCKpHUIIIHS —
maTpuuHblii cunTe3 PHK. Tpancnsuus — Ouocunres Oenka. Drtansl TpaHciasuuu. Konuposanue
aMHHOKHUCIOT. Pons pubocom B OnocuHTe3e Oelka.

Hexnerounsle ¢opmbl xku3HM — Bupycbl. HWcropus otkpbiTus BupycoB (. U.
WBanoBckuii). OCOOEHHOCTH CTPOCHUS U KU3HEHHOTO IIUKIIA BUPYcOB. bakTepuodaru. bonesnu



pacTeHUi, )KUBOTHBIX U YEJIOBEKa, BhI3bIBa€Mble BUpycaMu. Bupyc nMMyHOepUIMTa YeT0oBeKa

(BUY) — Bo3Oyaurtens CIIMJla. OOpaTHas TpaHCKpHIILMS, peBepTaza M HHTErpasa.
[TpoduiakTuka pacpocTpaHEeHUs! BUPYCHBIX 3a00JI€BaHUI.
JleMoOHCTpanum:

IToptpetsi: H. K. Konbuos, 1. . UBanosckuii, K. A. Tumupsizes.

Tabmuer w cxembl: «Tumbl  mutanus», «Mertabonu3sm»,  «MHUTOXOHAPHUSY,
«DHepreTnueckuii oomMen», «Xmopormitact», «Dorocunres», «Ctpoenne JJHK», «Ctpoenue u
¢yHkunonupoBanue reHa», «CuHre3 Oenka», «l'eHermueckwii  kom», «Bupyce,
«baktepuodarn», «Ctpoenune u ku3HeHHbIM 1mka Bupyca CIINIa, ©Oaxrepuodaray,
«Pennukanus JJHK».

O6opynoBanue: moaenu-ammukanuu «Yasoenue [IHK u tpanckpunims», «buocunres
oenka», «CTpoeHHE KIETKN», MOJieb cTpyKkTyphl JIHK.

Tema 5. PazMHoOKeHN€e M HHAUBUIYAJbHOE PAa3BUTHE OPTaHU3MOB.

Knerounsnii 1uKi, WM KU3HEHHBIA MK KieTkd. WuTepdasza m muro3. I[Ipomeccsl,
nporekaromue B untepdasze. Permmukanus — peaknus marpuunoro cunteza JHK. Crpoenue
XpoMocoM. XPOMOCOMHBIA Ha0Op — KapuoTHuIl. JMIIOWIHBIMN W TarIOUAHBIA XPOMOCOMHBIE
Habopbl. Xpomatuasl. LluTonoruueckue OCHOBBI Pa3MHOXKEHHUS U MHIMBUIYaTbHOTO Pa3BUTHUS
OpraHU3MOB.

Henenune xnerkn — muto3. Cramum mwurosa. Ilpouecchl, mpoucxondiiye Ha pasHbIX
CTagusaX MUTO3a. brojioruaeckuii CMBICI MATO3A.

[Tporpammupyemasi rubesb KIETKH — allonTo3.

@opMBl  pa3MHOKEHHSI OpPraHM3MOB: Oecroysioe u T1ojioBoe. Buabl  Oecrmonoro
Pa3MHOXKEHUS: JIeJICHHE HaJBOE, MOYKOBAaHHE OJHO- U MHOTOKJIETOYHBIX, CIIOPOOOpa3oOBaHUE,
BEre€TaTUBHOE pa3MHOKEeHUE. VICKyCCTBEHHOE KJIIOHHPOBAaHWME OPTaHU3MOB, €0 3HAYEHUE IS
CEJIEKLIUH.

[TonoBoe pa3MHOXKEHHE, €0 OTIAMYHUS OT OECI0I0ro.

Meiio3. Cragun wmeitoza. Ilpoueccsl, mpoucxoasimue Ha cTaausx merosa. IloBenenue
XpoMocoM B Mero3e. Kpoccunrosep. bronaornyeckuii CMbICI M 3HaYEHUE MEN03a.

["amerorenes — mporecc 00pa30BaHUs MOJIOBBIX KIETOK Y KHBOTHBIX. [looBBIE kKene3bl:
CEeMEHHUKHU U simyHuKU. OOpa3oBaHME W Pa3BUTHE TOJIOBBIX KJIETOK — raMer (CrepmMaTo30u,
AWIIeKIIeTKa) — crepMaToreHe3 U  oBoreHe3. (OCOOEHHOCTH CTPOCHHS SHIEKIETOK U
cnepmaro3onioB. OmnonorBopenue. [laprenorenes.

WuauBuayanbHoe pa3BUTHE (OHTOTeHe3). OMOpHOHANBbHOE pPa3BUTHE (IMOPHUOTEHE3).
Ortanbl SMOPUOHAIIBHOTO PAa3BUTUS Yy TO3BOHOYHBIX JKMBOTHBIX: JpOOJIEHUE, TacCTPyIsaIus,
opranorenes. [ToctamOproHanbHOe pa3BUTHE. THIBI MOCTIMOPHOHATBHOTO PA3BUTHUS: MPSIMOE,
HenpsiMoe (JIM4uHO4YHOE). BiusHue cpenbl Ha pa3BUTHE OPraHU3MOB, (DAKTOPHI, CHOCOOHBIE
BBI3bIBATH BPOXKAEHHBIE YPOJCTBA.

Poct u pa3Butne pacrenuii. OHTOreHe3 I[BETKOBOIO PacTEHUs: CTPOCHHE CEMEHH, CTaJuu
pa3BUTHSL.

JdemoHcTpanmuu:

Tabmuiel U cxembl: «DOpMBI pa3MHOKEHHSI OPTaHU3MOBY, «J{BOHHOE OMIIOIOTBOPEHUE Y
IIBETKOBBIX pacTeHuil», «BereraTuBHOe pa3MHOXKEHUE pacTeHUi», «Jlenenune KiIeTku
Oaktepuii», «CTpoeHHE TMONOBBIX KIETOK», «CTpoeHHe XpOMOCOMBD», «KIETOUHBIH UK,
«Pemmkanus JJHK», «Murtosy, «Mehos», «lIpsmoe u Henpsimoe pa3Butue», «l'ameTorenes y
MJIEKOMUTAIOIINX U YeNoBeKa», « OCHOBHBIE CTaIUH OHTOTEHE3a).

O6opynoBaHue: MHKPOCKOI, MHUKporpenapatbl «CrepMaTo30Hibl MIIEKOMUTAIOLIET0Y,
«Sineknerka miekonuTarouero», «KapuokuHes B KJIETKax KOpEIIKa JyKa», MarHUTHas
MoeNb-anruKamus «Jlenenue knetkn», moaens JIHK, Moaens metadazHoit XpOMOCOMBL.

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

JlaGopaTtopnast pabora Ne 3. «HabOmroneHre MUTO3a B KJIE€TKaX KOHYMKA KOPEITKa JIyKa Ha
TOTOBBIX MUKpOIIpEnapaTax.



JlaGopatopnast pabora Ne 4. «V3ydeHuwe CTpPOCHHSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenaparax.

Tema 6. HaciiencTBeHHOCTh U U3MEHYHBOCTH OPraHU3MOB.

[Ipenmer u 3amaum reHetuku. Mcropuss pa3BuTus reHeTMKH. Posib OMUTONOrMM M
SMOPHOJIOTHH B CTAHOBJICHUW I€HETUKH. BKIIa pOCCHICKUX U 3apyOeKHBIX YUEHBIX B PA3BUTHE
reHeTuku. Meroasl TeHeTHKU (THOPUIOJOTUYECKHM, LHUTOI€HETUYECKUH, MOJIEKYJISPHO-
reHeTudeckuii). OCHOBHBIC T€HETUYECKHE TOHATHS. [ eHeTHYeCKass CUMBOJIMKA, UCTIOJIb3yeMas B
CXEMax CKpEIIMBaHHI.

3aKOHOMEPHOCTH  HACIEOBaHUS  MPU3HAKOB, ycTaHoBieHHble [.  Menaenem.
MonorubpuaHoe ckpenBaHie. 3aKOH eIMHO00paswsi THOPUIOB MEPBOTO MOKOJIeHUs. [IpaBuio
JIOMUHUPOBAHUA. 3aKOH paclleruieHus MNpu3HakoB. [mmore3a uumcToThl ramer. l[losHoe u
HETIOJHOE JOMUHUPOBAHUE.

JurnOpugHoe  CKpemmMBaHWE. 3aKOH HE3aBHCHMOTO  HACJICIOBaHUS  IPU3HAKOB.
[{uToreHEeTHYECKHE OCHOBBI TUTHOPHIHOTO CKPEIIMBAHUSA. AHAIU3UPYIONIEE CKPEIIUBaHUE.
Hcnonp30BaHne aHAIM3UPYIOIIETO CKPEIIMBAHUS [IJIsl ONIPEIeTICHHsI TEHOTUIIA OCOOU.

CuennenHoe HacienoBaHue npusHakoB. PaGora T. Moprana mno cuemjieHHOMY
Hacje10BaHUIo TeHoB. HapylieHue cuenyieHnsi reHOB B pe3yjibTaTe KPOCCUHIOBEpa.

XpOMOCOMHAs TEOPHS HACIEICTBEHHOCTHU. [ eHeTuUeCKre KapThl.

['enetnka nosa. XpoMOCOMHOE OIpeAeNIeHHE 1oJia. AYTOCOMBI U IOJIOBBIE XPOMOCOMBI.
['omorameTHble W rereporameTHble OpraHu3mbl. HacienoBaHne NpPU3HAKOB, CUEIICHHBIX C
IIOJIOM.

N3MeHunBOCTh. BUIbl ©3MEHYMBOCTH: HEHACIIEICTBEHHAS U HACIIEICTBEHHAs. POb cpeabl
B HCHACJIEJCTBEHHOH HW3MEHYMBOCTH. XapaKTepUCTHKA MOJU(PUKAIMOHHON H3MEHUYHUBOCTH.
Bapuauunonsslil psa 1 BapuanvoHHas kpuas. Hopma peaknuu npusnaka. KonmyecTBeHHbIE U
KaueCTBEHHBIC MTPU3HAKU U UX HOpMa peakiuu. CBoiicTBa MO (PHKAIIMOHHON N3MEHUYHNBOCTH.

Hacnencreennasi, nii T€HOTHUIIMYECKAsl, M3MEHYMBOCTh. KOMOMHATHBHAS M3MEHUYHBOCTD.
Meiio3 u TmONOBOM mpolecc — OCHOBAa KOMOMHATUBHOM W3MEHUYMBOCTH. MyTalloHHas
n3MeHYNBOCTh. Kitaccudukanus wmyTtamuii: reHHble, XpOMOCOMHBIE, T€HOMHBIE. YacTtoTa u
NPUYMHBI MyTaluii. MyTtareHHbsle GakTopbl. 3aKOH TOMOJIOTHUECKUX PSIIOB B HACIEACTBEHHOM
m3menunBoctr H. 1. BaBuiosa.

BresepHas HaClIeACTBEHHOCTh U U3BMEHYUBOCTb.

I'enetuka uyenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJbI TE€HETUKH YeEJIOBEKa:
reHealoTHYecKuii, OJIM3HELOBbIM, IUTOTCHETUYECKUH, OMOXUMHUYECKHH, MOJEKYJISIpHO-
reHetudeckuii. CoBpeMEHHOE OIpeACICHUEe TEeHOTHUIA: TIOJHOTEHOMHOE CEKBEHHPOBAHMHE,
TeHOTUIIMPOBaHUE, B ToM uucie ¢ nomoripio [1I[P-ananusa. HacnenctBenHsie 3a0oneBaHus
YeJIOBEeKa: TeHHble Oone3Hu, OO0Ne3HH C  HACIEACTBEHHON  MPEApaconoKEHHOCTHIO,
xpoMocoMHble Oone3Hu. ComaTuueckue M TeHepaTHBHbIe MyTanuu. CTBOJOBBIE KIIETKH.
[TpuntUIBEI 310pOBOTO O00pa3a >KU3HU, JUATHOCTUKH, MPOMUIAKTHKA U JICYCHUSI TEHETUYECKUX
Oone3nell. MeaMKO-TeHETHUECKOE KOHCYJIBTUPOBAHHE. 3HAYCHHE MEAMIIMHCKOW TEeHETHKU B
MIPEIOTBPAIEHUH U JICUCHUH TeHETHISCKUX 3a00JICBaHHI YeTIOBEKaA.

JleMoHCTpanum:

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

Tabmuupl 1 cxembl: «KMOHOTHOPUIHOE CKPEIIMBAHUE U €r0 IIUTOTCHETHYECKask OCHOBAY,
«3aKOH pacUICIUVIEHUs] M €ro IIMTOT€HETUYECKas OCHOBa», «3aKOH YHCTOTBHI TaMeT»,
«JlurubpuaHoe ckpenmBanue», «lLluTomornyeckne OCHOBBI JUTHOPHUIIHOTO CKPEITUBAHUS,
«Merios», «B3aumMoaencTBie amielIbHbIX T€HOB», «['eHeTnueckne KapThl paCTEHUM, JKMBOTHBIX
1 4YenoBekay, «l'eHeTuka moisia», «3aKOHOMEPHOCTH HACIEIOBAaHMS, CUEIJIEHHOTO C IOJOMY,
«Kapuotunsl uenoBeka © IKUBOTHBIX», «Bumbl wu3MenumBocti», «MonudukanmonHas
U3MEHYHBOCTHY, «HacnenoBanue pesyc-haktopa», «['eHeTnka rpymnm kpoBu», «MyTarmoHHas
H3MEHYHBOCTDY.



Ob6opynoBanue: Monenu-anmiukanuu «MoHoruOpunHoe ckpemuBanue», «HemonHoe
JTOMUHUpOBaHue», «JluruOpumHoe ckpemmuBaHue», «Ilepekpéct XpomMocom», MHKPOCKON H
Mukpornpenapar «Jpo3oduna» (Hopma, mytanuu GopMbl KPbUIEEB U OKpPAcKu Tela), repdbapuit
«I"0pox OCEBHOW».

JlaGopaTopHble H NpaKkTH4YecKHe padoThbI:

Jlaboparopuas pabota Ne 5. «3ydyeHue pe3ybTaTOB MOHOTUOPUIHOTO U AUTHOPUITHOTO
CKpEIIUBaHUS Y IPO30(HIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

Jlaboparopuas pabota Ne 6. «M3yueHre MOAMPUKAITMOHHON H3MEHYUBOCTH, TOCTPOCHHE
BAPUALIMOHHOTO Ps1/1a ¥ BAPUALIMOHHON KPUBOI.

JlaGopatopnass pabora Ne 7. «AHamu3 MyTanmmid y JApo30pMIbI Ha TOTOBBIX
MUKpOIIpenaparaxy.

[Tpaktuyeckas padora Ne 2. «CocTaBieHHE U aHAIHU3 POJIOCIOBHBIX YEIOBEKaY.

Tema 7. Cesiekuiusi opranuzmMoB. OCHOBBI OMOTEXHOJIOTHM.

CenekIusi Kak HayKa U Ipoliecc. 3apoKIeHHe CeJIeKnH U goMectukanus. Yuenue H. U.
BaBunoBa 0 LEHTpax MNPOUCXOXKICHUS U MHOrooOpaszus KyJIbTYpHBIX pacTeHuil. L[eHTpbl
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. COpT, IOPOJa, LITAMM.

CoBpeMeHHbBIE METOJbI CeIeKIUU. MacCoBblii U WHIAMBUAYAIbHBIA OTOOpPHI B CENEKLIUU
pacTeHuil U KUBOTHBIX. OlleHKa 3KCTepbepa. bIn3KopoICTBEHHOE CKpelUBaHUE — UHOPUAMHT.
UYucras nuHusa. CkpemuBaHMe YHUCTBIX JWHUK. ['erepo3uc, wnm ruOpugHas Cuia.
Heponcteennoe ckpemmBanune — ayrtOpuauHr. OtnanéHHas ruOpummsanmuss U e€  yCIexH.
HckyccTBeHHBIM MyTareHe3 W IOJIYy4Y€HUE IOJIUIUIONJI0B. JIOCTHIKEHMS CEeNEeKUUU PpPacTEeHUM,
YKUBOTHBIX U MUKPOOPTraHU3MOB.

buorexHosoruss Kak oTpaciib NPOU3BOJACTBA. ['€HHas WHXKEHepus. ITalbl CO3JAHUS
pexomOunantHoii JIHK u Tpancrennsix opranusmoB. Kiierounas unxenepus. Knetounsie
KyJbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHHE pacTeHui. KiioHupoBaHHe BbICOKOIPOYKTUBHBIX
CENIbCKOXO3SHUCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE H JTHYecKue mnpodiemb. MO —
TFeHEeTUYECKU MOJAU(PHUIMPOBAHHBIE OPTaHU3MBI.

JeMoHCcTpamuu:

[Toprpetsr: H. U. Basunos, U. B. Muuypum, I'. JI. Kapnieuenko, M. @. lBaHos.

Tabmuupel u cxembl: Kapta «LleHTpbl MpPOMCXOXIEHUS M MHOT0oOpasusi KyJbTYpPHBIX
pacteHni», «Ilopoasl TOMalIHUX >KUBOTHBIX», «COpTa KyJBTYpHBIX pacTeHui», «OTnanéHHas
rubpunmzamus», «Paborer akamemmka M. @. HanoBay, «[lomummongus», «OOBEKTHI
O6uoTtexHonorun», «Kiaerounele KylabTypbl M KIOHMpOBaHUE», «KOHCTpyHpoBaHHE U MEpPEeHOC
TEHOB, XpPOMOCOM).

Ob6opynoBaHue: MyJSDKM IUIOAOB U KOPHEIJIOZOB JTUKUX (OPM U KYJIBTYpPHBIX COPTOB
pacrenuii, repoapuit «CenbCKOX035HCTBEHHBIEC PACTCHHS.

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

Okckypeusi « OCHOBHBIE METO/BI U JIOCTHI)KEHHUS CEJEKLMU PAacTeHMH M KUBOTHBIX (Ha
CEJIEKIMOHHYIO CTAHIMIO, MJIEMEHHYI0 ()epMy, COPTOMCIBITATENbHBIH Y4acTOK, B TEIUIMYHOE
X035IUCTBO, 1a00PaTOPHUIO arpOYHUBEPCUTETA WIIM HAYUYHOTO LIEHTPA)».

11 KJIACC

Tema 1. DBoJIIOLIMOHHAS 0MOJIOTHSL.

[IpeanocbUIKM BO3HUKHOBEHUS! 3BOJIIOLMOHHONW TEOPUU. DBOJIIOLMOHHAS TEOpHUs U €€
MecTO B Orosoruu. BiusHue 3BOIOLIMOHHON TEOPUH Ha pa3BUTHE OMOJIOTHU U APYTUX HAYK.

CBHUIIETEIIECTBA DBONIONMH. IlalIeOHTONIOTMYECKHE: IOCIEIOBATELHOCTh MOSBICHUS
BHJIOB B TaJICOHTOJIOTUYECKON JICTOMHCH, TepexoHbie ¢GopMbl. bruoreorpadgudeckue: cxoacTBO
U paznuuue GayH u GIop MaTEPUKOB U OCTPOBOB.

DOMOpHOIIOTHYECKHE: CXOJACTBA W pazlnyus SMOPHOHOB PAa3HBIX BUIOB ITO3BOHOYHBIX.
CpaBHI/ITe.HBHO-aHaTOMI/I‘ICCKI/IeZ T'OMOJIOTUYHBIC, AaHAJIOTHYHBIC, py,Z[I/IMeHTapHBIe OpFaHLI,



aTaBU3Mbl. MOJIEKYIAPHO-OMOXUMHUYECKUE: CXOJICTBO MEXAaHU3MOB HACIEICTBEHHOCTH U
OCHOBHBIX META0OJIMYECKUX MTyTEH Y BCEX OPTaHU3MOB.

OpomonmonHas teopusa Y. JlapBuna. IIpeanocbulku BO3HMKHOBEHMs JIapBHHU3MA.
JIBIKymiue CHJbl SBOJNIOUMH BUAOB 10 JlapBuHy (M30BITOUYHOE pa3sMHOXKEHHE MpU
OTrPaHUYEHHOCTH PECYpCOB, HeONpelenéHHas HW3MEHYMBOCTb, OOppOa 3a CyIlIECTBOBaHHE,
€CTECTBEHHBIN 0TOOD).

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

MuxkposBomtonus. [lonmynanusa kak eIMHUIA BUAA U IBOJIIOLIUU.

JBwxymue cuibl ((pakTopsl) BOIIOLIUM BUAOB B NpHpoje. MyTallMOHHBIM mpoluecc U
KOMOWHATHBHAs HM3MEHUYMBOCTh. [lomynsuuonHble BONHBI W Jpeld reHoB. M3omsuus u
MUTIpanus.

EcrectBennblii oT1O0p — Hampaistomuid ¢aktop 3Bomonud. DopMbel eCcTeCTBEHHOTO
otbopa.

[Tprcnoco0IeHHOCTh OPraHU3MOB KaK pe3yJsIbTaT ABOJIONUH. [Ipumepsl npucnocoOnenuit
y Opranu3mMoB. ApoMop(}03bl U UIMOATANITALIIH.

Bun u BumooOpazoBanme. Kpurtepuu Buma. OcHOBHBIE (OpMBI BHI00Opa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe.

Makpossomtonus. @opmbl 3BoIOLUU: (UIETUYECKAs, [UBEPIeHTHAs, KOHBEPreHTHasl,
napaniensHas. HeoGpatumocTs 3Bosonuy.

[IpoucxoxneHne  OT  HeCNEUMAIU3UPOBAHHBIX  mpenkoB.  [Iporpeccupyromas
crenyanu3anus. AanTUBHAs paguanus.
JleMoHCTpanum:

[loprpetsr: K. JIunnen, XK. b. Jlamapk, Y. dapsun, B. O. Koanesckuii, K. M. bap, D.
['exkenb, @. Miomnep, A. H. CeBepiios.

Tabmuiet u  cxembl: «Pa3BuTHE OpraHMyeckoro Mupa Ha 3emie», «3apoJIbIln
MIO3BOHOYHBIX JKUBOTHBIX», «ApxeonTepukc», «DopMbl OOpbOBI 3a CYIIECTBOBAHUE,
«EctectBenHbIlt  0TOOp», «MHOroo0pasue CcopToB pacTeHuil», «MHorooOpasue Mopos
JKUBOTHBIX), «ITomymnsimumy, «MyTanuonHas U3MEHYHBOCTDHY, «ApoMopdo3bI»,
«Mnnoananrtamuny, «OO0mas aereHepanus», «JBrKymue cuibl sBomrorun», «Kapra-cxema
mapuipyra nytemectsus Y. lapsuna», «bopsba 3a cyuiectBoBaHue», «IIpucrnocoO0ieHHOCTh
opranusMoBy, «I'eorpaduueckoe Bu1000pazoBaHue», « IKOJIOTHUECKOE BUJ000Pa30BAHUEY.

O6opyoBaHMe: KOJIJIEKIUS HACEKOMBIX C Pa3IMYHBIMU TUIIAMH OKPacKH, HaOOp TUIOA0B U
ceMsiH, KosuteKuust «IIpumMephl 3alUTHRIX MPUCTIOCOOTIEHHUH Y KUBOTHBIX», MoJie]dh « OCHOBHBIE
HaIpaBJIEHUS IBOJIOLUN», 00bEMHAs MoJieNb « CTPOEHHE TOJIOBHOIO MO3Ta TO3BOHOYHBIX).

buoreorpaduyeckas kapra wmupa, Koiekuus «DOpMbI COXPAaHHOCTH HCKOIAEMBIX
JKUBOTHBIX U pacTeHHil», Mozaens anmiukanus «llepekpéct XxpomMocom», BIaKHbIE MpenapaThl
«Pa3Butne Hacexkomoro», «Pa3BuTue nArymku», Mukpompenapat «Jlpozoduna» (HOpMa,
MyTaluu (GOPMBI KPbUILEB U OKPACKU TEJa).

JlabopaTopHblie U NpaKkTHYeCKHue padoThl:

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

JlaGopatopHass pabota Ne 2. «OmnucaHue NPUCTOCOOJIEHHOCTH OpraHu3Ma M eé
OTHOCHUTEIILHOTO XapaKTepay.

Tema 2. Bo3HUKHOBeHHe M pa3BUTHE KU3HU Ha 3emJie.

JloHay4HbIe TPEJCTaBICHUS O 3apOXKACHUU KU3HU. HaydHble rUmoTe3sl BOSHUKHOBEHHUS
KHU3HU Ha 3emiie: a0MOreHe3 W MaHCHepMHs. XUMHUYEcKas 3BOJIOLUS. AOHOreHHBIH CHHTE3
OpraHMYECKHUX  BEIIeCTB M3  HEOPraHWYeCKHX. OKCIEPUMEHTAIBHOE  MOJATBEPXKIECHUE
XUMHUYECKON 3BoMIOIMKU. HauanpHble sTansl Ouonorunyeckoit sBomonuu. ['unoreza PHK-mupa.
®opmupoBaHue MEMOpPAHHBIX CTPYKTYp U BO3HUKHOBEHHUE MPOTOKJIETKU. [lepBble KIeTku U ux
sBoMIOLMA. DOPMHUPOBAHKUE OCHOBHBIX I'PYIII KUBBIX OPraHU3MOB.



Pazeutne ku3HM Ha 3emsie 1o d3pam W nepuomaMm. Karapxed. Apxeiickas u
npoTtepo3oiickas 3pbl. llameo3oiickas spa u e€ mNepHoOAbl: KEMOpPHUICKHHA, OpIOBHUKCKHUH,
CUITyPUHCKHUH, T€BOHCKUN, KAMEHHOYTOJIbHBIN, TEPMCKHIA.

Me3so30iicKas 3pa U €€ IepuoAbl: TPHACOBBIN, FOPCKUH, MEJIIOBOM.

Kaiino3zoiickas spa 1 €€ nepuo/ibl: ajJeoreHOBbIN, HEOT€HOBBIN, aHTPOIIOT€HOBBIM.

XapakTepucTUKa KJIMMaTa M Ie0JIOTMYECKUX IpoleccoB. OCHOBHBIE 3Tallbl 3BOJIIOLUU
pPacTUTEIBHOTO W >KMBOTHOTO Mupa. ApoMopdo3bl y pacTeHuil U KUBOTHBIX. [losiBieHue,
pacuBET U BHIMUPAHUE TPYIII )KUBBIX OPIraHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OoTpaskeHue 3BoJifolud. OCHOBHBIE CHCTEMAaTHUYECKUE
IpyIIbl OPraHU3MOB.

OBojronusi 4eloBeKa. AHTpOMOJOrus Kak Hayka. Pa3BuTue mpelncTaBieHHil O
IIPOUCXOXKACHNUHN YesloBeKa. MeToibl 3yueHus: aHTpororese3a. CxoAcTBa U pa3indusl 4eJoBeKa
U )KUBOTHBIX. CUCTEMAaTUYECKOE MOJIOKEHHE YeTIOBEKa.

HBwxymue cuibl  (pakTopbl) aHTpomoreHesa. HacnencrBeHHass W3MEHYMBOCTh U
ecTecTBeHHbIN 0TOOP. OOIIEeCTBEHHBIN 00pa3 KU3HU, U3TOTOBJICHUE OPYIUil Tpya, MBIILICHUE,
peub.

OcHOBHBIE CTaTUU W BETBU HBOJIOLUU YEJIOBEKA: aBCTPATIOMUTEKU, YeIOBEK yMEblid,
Yenosek mnpsmoxoasamuii, YemoBek HeaHIepTalbCKui, YenoBek pasymublid. Haxonku
MCKOMAeMbIX OCTATKOB, BpPeMsl CYyIIECTBOBaHUS, 00JACTh PaCHpPOCTpaHEHUsl, 00bEM T'OJIOBHOTO
Mo3ra, 00pa3 KU3HH, OPYIUs.

Yenoseueckue packl. OCHOBHBIE OOJIBIIME pachl: €BpPOINEOHaHas (eBpa3uiickas), HEerpo-
aBcTpajioujiHas  (dKBaTOpuaiabHasg), MOHTOJOUIHAsA  (a3MaTCKO-aMepuKaHckas).  YepTsl
MPUCTIOCOOJICHHOCTH TPEICTaBUTENIeH YelOBEYECKHMX pac K YCIOBUSM CYIIECTBOBAHUA.
EnunctBo uenoseueckux pac. Kpuruka pacuzma.

JdeMoHcTpanum:

[Toptpetsr: @. Penn, JI. ITactep, A. . Onapun, C. Munep, I'. FOpu, Y. JlapBun.

Tabmuupl u cxemsl: «Bo3HukHOBeHHe CONHEYHOH cucTeMbl», «Pa3BUTHE OPraHUYecKOro
mupa», «PacrurenpHas knetka», <« KuBoTHas kiertka», «l[Ipokapuornueckas KieTkay,
«CoBpeMeHHasi CUCTEMAa OPraHUYeCKOro Mupa», «CpaBHEHHE aHATOMUYECKHX YEPT CTPOCHUS
YyeJloBeKa U YeIOBEKOOOpa3HbIX 00€3bsiH», «OCHOBHBIE MECTa MaJIEOHTOJOTUYECKHX HAXOJ0K
IIPEIKOB COBPEMEHHOIO 4YeJOBeKa», «JlpeBHelmme moan», «peBHue moaw», «llepsbie
COBpPEMEHHBIE JTION», «UenoBeuecKkre pach».

Ob6opynoBanue: Myisku  «IIpoucxoxkaenune denoBeka» (OIOCTBI  aBCTpPaAJIONMTEKA,
MUTEKaHTPOIa, HeaHAEepTalblla, KPOMaHbOHIIA), CIENKHA WIN U300pakeHHs KaMEHHBIX OpYyIuil
NEepBOOBITHOTO YeNoBeKa (KaMHHM-4ONIepsl, pyOuna, ckpebia), reoXpoHoioruyeckas tadiauna,
KoJuteK1us «@opMbl COXPAHHOCTH MUCKOIMAEMBIX )KMBOTHBIX U PaCTECHUI».

JlabopaTopHbIie U IpaKTHYeCKHe PadoThI:

[Ipaktuueckas padora Ne 1. «3yyeHue ucKomaeMbIX OCTaTKOB PacTeHUUN M KUBOTHBIX B
KOJUIEKLIASAX).

DKCKypcusi «IBOJIIOIUS OPTraHUYECKOTO MHpa Ha 3emie» (B €CTeCTBEHHO-HAYUYHBIN HIN
KpaeBequecKuil My3en).

Tema 3. Opranusmbl U OKpY KaloLias cpeaa.

Okonoruss Kak Hayka. 3agadud M pasAeiabl AKOJOTMH. METoAbl 3KOJIOIMYECKHX
HCCJIEIOBaHUM. DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOTO YEJIOBEKA.

Cpenpl  oOuTaHWs ~ OpPraHU3MOB:  BOJHAas,  HA3e€MHO-BO3JAYyIIHAs,  IOYBEHHAs,
BHYTpUOpPraHU3MEHHasl.

Okonoruyeckue (axropsl. Kiaccuduxanms skomorndeckux (akTopoB: aOMOTHYECKHUE,
OMOTHYECKUE U aHTpOINOreHHbIe. JlelicTBrEe IKOIOTHYECKUX (PAKTOPOB HA OPraHU3MBI.

AbGuoTtnueckue  (aKTOpHl:  CBET, TeMIeparypa, BIWKHOCTb.  (DOTONEPHOAU3M.
[TpucniocoOneHust opraHu3MoB K AeHcTBHIO a0noTHYeCKUX (akTopoB. bruongornueckre puTMbl.



buotnueckne  ¢dakTopel. Buumbl OHOTHMYECKHMX  B3aUMOJACHCTBUN:  KOHKYPCHIIHS,
XHUITHUYECTBO, CUMOMO03 1 ero ¢opmel. [lapazutusm, koomeparus, MyTyaju3M, KOMMEHCATU3M
(KBapTUPAHCTBO, HaXJIeOHUYECTBO). AMEHCAINU3M, HEHTpanu3M. 3HaueHHe OUMOTHYECKHUX
B3aMMOJICHCTBUI JJIS CYIIECTBOBAHUSI OPTaHU3MOB B IPUPOIHBIX COOOIIECTBAX.

OKOJIOTMYEeCKHE XapaKTepUCTUKH Momyssauud. OCHOBHBIE IIOKA3aTead IOIMYJISALUU:
YHUCJIEHHOCTh, IUIOTHOCTb, POXJa€MOCTb, CMEpPTHOCTb, MPUPOCT, Murpamus. JuHammxa
YHCJICHHOCTH HOIYJISALUU U €€ PEeryJIsaLysL.

JleMoOHCTpanum:

[Toptpetsr: A. I'ym6oasar, K. @. Pynse, O. I'ekkens.

Tabmuupl u cxemsl: kapta «[Ipupoausie 30ub1 3emun», «Cpenbl 0OUTaHUS OPTaHU3MOBY,
«®oronepuogusm», «llomynauun», «3aKOHOMEPHOCTH pOCTa UHUCIEHHOCTH IOMYJISILIUU
uH}y30pun-Tyhenpkm», «llumenpie nenmy.

JlaGopaTopHble U NpaKkTH4YecKHe padoThbI:

JlaboparopHuas pabota Ne 3. «Mopdonorudeckrne 0COOEHHOCTH PACTCHUI U3 Pa3HBIX MECT
o0UTaHUN.

JlaboparopHas padota Ne 4. «BiusiHue cBeTa Ha pOCT U pa3BUTHE YEPEHKOB KOJIEYCa.

[Tpaktuyeckas pabora Ne 2. «Iloxcuér mI0THOCTU NOMYJISALMHA Pa3HBIX BUAOB PACTCHUN.

Tema 4. CooO1mecTBa U IK0JIOTHYeCKHEe CHCTEMBbI.

CoobmectBo  opranuzmMoB —  OuoueHo3. CTpykTypsl  OuolleHO3a:  BMJIOBas,
NPOCTpaHCTBEHHAs, Tpoduueckas (mumieBas). Bunsl-noMmuHanTel. CBsi3u B OHOIIEHO3E.

Okonoruyeckne cuctembl (skocuctemsl). [lonsTne 00 sKocHcTeME M OHOreoleHO3e.
@OYHKIMOHAIbHBIE KOMIIOHEHThl HJKOCHCTEMBI: IPOAYLEHTbl, KOHCYMEHTbHI, pEAYyLEHTHI.
KpyroBopor BemiecTB M MOTOK 3HEpruum B 3Kocucreme. Tpoduyeckue (mUIIEeBbIE) YPOBHU
skocucteMbl. [IumeBbie nenu u cetd. OCHOBHBIE IIOKa3aTelIM 3KOCUCTEMBI: Ouomacca,
OPOAYKLUS. OKOJOTMYEeCKHE NHpaMHJbl: HPOJYKIUH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
HKOCUCTEM: YCTOMYUBOCTb, CAMOPETYJIALUsl, pazButue. Cykueccus.

[TpuponHble 3KOCHCTEMBL. ODKOCHUCTEMBI 03€p M peK. OJKOCHCTEMA XBOWHOIO WU
IIMPOKOJINCTBEHHOTO JiEca.

AHTpONOreHHbIE 3KOCUCTEMBI. ATPOIKOCHCTEMBI. Y pOoskocucTeMsl. buonornueckoe u
XO035IICTBEHHOE 3HaYEHHE arpO3KOCHUCTEM M YPOOIKOCHCTEM.

buopaznoobpazue kak ¢aktop ycroiunBoctu skocucteM. CoxpaHeHHe OMOIOTHYECKOro
pa3zHooOpa3us Ha 3emiie.

VYuenue B. U. Bepnaackoro o 6uocdepe. I'panuibl, coctaB U CTpyKTypa Ouocdepsl.
Kupoe BemectBo U ero ¢QyHkiuu. OcoOEHHOCTH Ouocdepbl Kak INI00ATbHON 3KOCHCTEMBI.
JluHaMuyeckoe paBHOBecHe U oOpaTHas cBs3b B Ouocpepe.

KpyroBopotsl BemiecTB M OHMOTr€OXMMHYECKHE LMKIBI AJIEMEHTOB (YIJiepoja, a3oTa).
3oHanbHOCTH Ouochepsl. OCHOBHbIE OMOMBI CYIIH.

UYenoseuecTBo B Ouochepe 3emnn. AHTpoIoreHHbie u3MeHeHnus B onocdepe. ['nmodanpHbIe
HKOJIOTHYECKUE MPOOIIEMBI.

CocyuecTBoBaHM€e NPUPOJBI U UyeraoBeuecTBa. CoxpaHeHue 61MopazHo00pa3usi Kak OCHOBA
ycroitunBoctu 6uocdepsl. OCHOBA PallMOHATIBLHOIO YIPABICHUS MPUPOJHBIMHU PECypcaMH U UX
UCIOJIb30BaHue. JlocTukeHust OMOIOrUM U OXpaHa MPUPO/IBIL.

JleMoHCTpanum:

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

Tabmuupl u cxemsl: «[lumesbie nenu», «buoleHo3: cocTaB U CTpyKTypa», «IIpupoaHsie
coobmectBay, «llenmu nutanus», «OKonoruueckas nupamuaa», «buocdhepa u yenoex»,
«JKOocUCTEMa IIMPOKOJUCTBEHHOIO Jeca», «IDKOCUCTEMA XBOWHOro Jeca», «buoleHos
BoloéMay, «ArpoueHo3», «lIpuMepHble aHTPONMOreHHBIE BO3JEHCTBUS HA TMPUPOIYY,
«BaxHeimme MCTOYHHMKM 3arpsi3HEHUs BO3/AyXa M TPYHTOBBIX BOi», «llouBa — BakHeiimias
cocTapisitomas ouochepsn», «DakTophl Aerpaganuu nouBy, «llapHuKoBeIi 3G dekT», «DakTopsl
PaIuoaKTUBHOTO 3arpsi3sHeHUs: Onocdeprl», «O01mas cTpykrypa 6uocheps», «Pacnpocrpanenue



Xu3HH B Onochepe», «O30HOBBIN dKkpaH Ouochepw», «KpyroBopor yriaepoma B 6mocdepe»,
«KpyroBoport azorta B pUPOIE».

O6opynoBanue: MO/eJIb-aNIUINKaus «Tunnuneie OHOLIEHO3BI», repbapuii
«PacturenpHpie  cooOmiecTBa», Kowiekuuu — «buomeHo3», «Bpemurenw — BakHEHIIHX
CEJIbCKOXO3SIUCTBEHHBIX  KYJIBTYp», TepOapuui U KOJUICKIIMM pPAcTeHUH U  KUBOTHBIX,
IIPUHAIeKALME K Pa3HbIM dKOJIOTMYECKUM IpyIliaM ogHoro Buja, KpacHas kuura Poccuiickoin
®Denepatinu, U300paXKeHUS] OXPaHIEMbIX BUJIOB PACTCHHUM U dKUBOTHBIX.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBLI 110 BUOJIOTHMU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

Cormacho ®I'OC COO, ycraHaBnuBarOTCS TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS
00YyYaloUIMMUCS IPOTPaMM CPEAHEro o0IIero o0pa3oBaHMs: JIUYHOCTHBIM, METAPEIMETHBIM H
MNPpECAMCTHBIM.

JIMYHOCTHBIE PE3YJIBTATHBI

B CTPYKTYpPC JHMYHOCTHBIX PE3YJIbTATOB OCBOCHHA IMPEAMCTA «buoiorusay BbIJICJICHBI
CIEyIOIIME COCTABIAIOIIME: OCO3HAHHME OOYyYaroIIMMHCA  POCCUHUCKOW  Tpa)JIaHCKON
UJEHTUYHOCTU — TOTOBHOCTHM K CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH W CaMOOTMPEJIEICHUIO,
HAIMYUE MOTHBAIMM K OOy4YeHHIO OWOJIOTWH, LEJCHANPABICHHOE pa3BUTHE BHYTPEHHHUX
yOEKIEHUM JTMYHOCTH Ha OCHOBE KJIIOUEBBIX LIEHHOCTEW M MCTOPUYECKUX TPaJULUN pa3BUTHUS
OMOJIOTUYECKOr0 3HAHUS, TOTOBHOCTb M CIIOCOOHOCTH OOYYaroOIIMXCsl PYKOBOACTBOBATHCA B
cBOen JCATCIIbHOCTHU IIECHHOCTHO-CMBICJIIOBBIMHU YCTaHOBKaMH, MMpUCymunuMu CHUCTEMC
OMOJIOTUYECKOTO 00pa30BaHWs, HaJMYMe SKOJOTMUYECKOTO MPaBOCO3HAHUS, CIOCOOHOCTH
CTaBUTH LCJIN U CTPOUTD )KU3HCHHBIC ITJIAHBI.

JlnyHOCTHBIE pe3ynbTaThl OCBOCHMS MpeaMeTa «bHOoNOorus» JOCTUralrTCsl B €IMHCTBE
yq€6HOI\/JI U BOCIIMTATEILHOU ACATCIIBHOCTH B COOTBE€TCTBUU C TPAAUIIMOHHBIMU pOCCHﬁCKHMH
COLIMOKYJIBTYPHBIMHU, UCTOPHUECKUMHU M JTYXOBHO-HPABCTBEHHBIMH IICHHOCTSIMHU, IPUHATHIMU B
0011ecTBE TpPaBWIAMH W HOpPMaMH TOBEJIEHUS M CIOCOOCTBYIOT MPOIIECCaM CaMOTO3HAHUS,
CaMOBOCITUTaHUSI U CaMOPAa3BUTHS, Pa3BUTHs BHYTPEHHEH MO3MIMH JIMYHOCTH, MATPUOTH3MA,
YBaXXEHUA K 3aKOHY U IIPaBOIOPSAAKY, YEIOBEKY TpPyZa W CTaplieMy IIOKOJIEHHUIO, B3aHUMHOIO
YBOXEHUS, OEpPEeKHOTO  OTHOIIEHHUS K  KyJIbTypHOMY  HACIEOUI0O U TPaJUIUsAM
MHOTOHallMOHAJIBHOTO Hapoaa Pocculickoit @enepanuu, Ipupoae U OKPYKAOLIEH Cpee.

JImdHOCTHBIE pe3yJbTaThl OCBOCHHsS y4eOHOTo mpeamera «bruomorusy MOMKHBI OTpaXkaThb
TOTOBHOCTb M CITOCOOHOCTH OOYYaIOIIUXCs PYKOBOJCTBOBATHCA CHOPMHPOBAHHOW BHYTPEHHEU
MO3ULIMEH JUYHOCTH, CHUCTEMON IIEHHOCTHBIX OpHUEHTAlMi, TO3UTUBHBIX BHYTPEHHHUX
yOSXKJICHU, COOTBETCTBYIOIIMX TPAJWIMOHHBIM IIEHHOCTSM POCCHUCKOTO  OOIIecTBa,
pacHIMpeHne KU3HEHHOTO OMNbITa U ONbITa JAESITEIBHOCTA B MPOLECCE pPean3allid OCHOBHBIX
HaHpaBJ'IeHI/Iﬁ BOCIIUTATEIILHOU JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:

1) rpaIaHCKOTr0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTh TPAKIAHCKOW TO3WIIMH  OOyYarOIIeTOCs KaKk aKTHUBHOTO H
OTBETCTBEHHOT'O YJIeHa POCCUICKOTO OOIIECTBA;

OCO3HAHHUE CBOMX KOHCTHTYIMOHHBIX IIpaB H O6H33HHOCTCI71, YBaXXCHHUEC 3aKOHaA H
MIPABOIIOPAIKA;

TOTOBHOCTb K COBMECTHOM TBOPUYECKOM NI€ATEIbHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BHITIOJTHEHUH OMOIOTUYECKUX IKCIIEPUMEHTOB;



CIIOCOOHOCTh  ONPENENATh COOCTBEHHYIO TO3MIIMIO IO OTHOIIEHUIO K SBJICHUSM
COBPEMEHHOM KHU3HHU U OOBACHATH €€;

YyMEHHE y4YWUThIBaTb B CBOMX JCHCTBUSIX HEOOXOAMMOCTh  KOHCTPYKTHBHOIO
B3aUMO/ICHCTBUSA JIIOJIEH C pa3HBIMU YOSKICHUAMH, KYJIbTYPHBIMU IIEHHOCTSIMH U COLMAIEHBIM
MOJIOXKEHUEM;

FOTOBHOCTh K COTPYJHHUYECTBY B IIPOLECCE COBMECTHOI'O BBIIOJHEHUS YUYEOHBIX,
MO3HABATENIbHBIX M UCCIEAOBATEIbCKUX 3a[a4, YBAXXUTEIBHOIO OTHOILICHUS K MHEHHIO
OTIIIOHEHTOB MPU 00CYKJAECHUU CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO COACPIKAHUS;

TOTOBHOCTb K TYMaHUTAPHON U BOJIOHTEPCKOM NIEATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUICKON IPpaXKAaHCKOW MICHTUYHOCTHU, TATPUOTU3MA, YBAKECHUS K
CBOEMYy HApoOAy, 4yBCTBa OTBETCTBEHHOCTHM Iepel POIMHON, TOpAOCTH 3a CBOM Kpai, CBOKO
Ponuny, cBOH S3BIK U KYJIBTYPY, IPOIIIOE M HACTOsIIIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LIEHHOCTHOE OTHOUIEHME K IPUPOJHOMY HACIEAMI0 U NaMSATHUKAM [PUPOJBI,
JIocTKeHUsIM Poccnu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTHUSAX, TPY/IE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJ POCCUMCKUX YYEHBIX B CTAaHOBJIEHUE M pa3BUTHE
OHMOJIOTUH, TOHUMAaHU 3HAY€HUs1 OMOJIOTHH B TIO3HAHUU 3aKOHOB IIPUPO/IbI, B )KU3HU YEIIOBEKA U
COBPEMEHHOTO 00IIIeCTBa;

uzeiHast yoe:xx IEHHOCTh, TOTOBHOCThH K CIIYKEHHIO U 3amuTe OTeuecTBa, OTBETCTBEHHOCTh
3a ero cyas0y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

OCO3HAHUE JYXOBHBIX LIECHHOCTEN POCCUICKOr0 HAPOa;

c(hOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STHUECKOTO TIOBE/ICHUS;

CIIOCOOHOCTh OLICHMBAaTh CUTYallMI0 M IPUHUMATh OCO3HAHHbBIE PEIICHUS, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HAHME JIMYHOTO BKJIAJ[a B TOCTPOECHUE YCTONYNBOTO Oy IyIIEero;

OTBETCTBEHHOE OTHOLICHHE K CBOMM pPOJMTENSAM, CO3JAHMI0 CEMBM HA OCHOBE
OCO3HAHHOT'O NMPUHSTHS LIEHHOCTEH CeMEWHOH XKM3HU B COOTBETCTBUU C TPAJAULIUSIMU HAPOJOB
Poccuu;

4) 3cTeTHYeCKOr0 BOCTIMTAHUSA:

HCTETUYECKOE OTHOLIEHHWE K MHpY, BKJIIOUasl ICTETHKY ObITa, HAYyYHOT'O U TEXHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYAa, OOIIIECTBEHHBIX OTHOIIEHHUI;

MIOHMMAHHE YMOLIMOHAJIBHOTO BO3AEUCTBHS JKUBOU NPUPOABI U €€ LIEHHOCTH;

FOTOBHOCTh K CaMOBBIPQXKEHHMIO B Pa3HbIX BUJAX MCKYCCTBA, CTPEMJIEHUE IPOSIBIATH
KauyecTBa TBOPUYECKOW JIMYHOCTH;

5) ¢usuyeckoro BocnuTaHusi, (OPMHMPOBAHMS  KYJBTYPbl 310POBbS U
IMOLMOHAIBLHOIO 0JIArONMOTyYHs:

MOHUMaHWE W pealn3alius 310pOBOro U 0e30MacHOro 0bpasa KU3HU (30pOBOE MUTAHUE,
COOIOZICHHEe TUTUEHHUYECKHUX TMPaBWJI U HOPM, COAIaHCHPOBAHHBIN PEKUM 3aHITHH M OTIbIXA,
perynspHas (Qu3Myeckas AaKTHUBHOCTb), OEpEeKHOro, OTBETCTBEHHOIO M KOMIIETEHTHOIO
OTHOILIEHHSI K COOCTBEHHOMY (PU3NUYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

MOHMMAaHWE IEHHOCTU TPaBUJ HWHAMBUIYAJIbHOTO M KOJUIEKTUBHOTO 0€30IacHOro
MOBEJICHNUS B CUTYaLIUAX, YTPOKAIOLIUX 310POBbIO U KU3HU JIIOJIEH;

OCO3HAaHHE TMOCHEACTBUM M HENPHUATHS BPEIHBIX NPUBBIYEK (YIOTPEOJIEHUS aIKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

6) TPy10BOr0 BOCIIUTAHMS:

TOTOBHOCTb K TPYAY, OCO3HaHUE LIEHHOCTH MacTepCTBa, TPY10JII00He;

TOTOBHOCTb K aKTUBHOM JAESITEIbHOCTU TEXHOJIOTMUYECKOMN U COIIMalIbHOM HaIllpaBI€HHOCTH,
CIIOCOOHOCTh ~ WHUIIMMPOBATh, IUIAHUPOBATh W CaMOCTOSITENBHO  BBHIMOJHATH — TaKyrO
NeSITeJIbHOCTD;



UHTEpEC K PAa3IU4HbIM cepaM Mpo(hecCHOHAIBHOW NeATEIbHOCTH, YMEHHE COBEPILATh
OCO3HAHHBII BEIOOp OyAyIIel Mpodeccuu 1 peaan30BbIBaTh COOCTBEHHbIC KU3HEHHbIE TIIAHBI;

TFOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpPa30BaHHUIO HAa MPOTSHKEHUU Beei
KHU3HH,

7) IKOJI0rH4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH IIeJIeCO00pa3Hoe OTHOIIEHUE K MPUPOAE KaK UCTOUHUKY JKH3HHU Ha 3emie,
OCHOBE €€ CyIIIeCTBOBAHUS;

MOBBIIIEHUE YPOBHS 3KOJIOTMYECKON KYJIbTYpbl: NMpUOOpETEHHE OIBbITa IIAHWPOBAHUS
IOCTYIIKOB M OLIEHKHM UX BO3MOJKHBIX ITOCJIEICTBUH JUIsl OKPY KAIOLIEH Cpeibl;

OCO3HAHME TTI00ATBHOTO XapaKTepa 3KOJIOIHYECKUX MPo0IeM U MMy TeH nX pelieHus;

CHOCOOHOCTh MCII0JIb30BaTh NPHOOpPETaeMble IPU U3yUYE€HUHM OMOJIOIMU 3HAHMS U yMEHUS
IpU pEIICHUH MPOoOJeM, CBS3aHHBIX C paIMOHAIBHBIM IMPHPOJIONONB30BaHIEM (CcOOII0AeHNE
IpaBUJI MOBEJCHUs B INPHUPOJIE, HANPABICHHBIX HAa COXPAHEHUE PABHOBECHsI B JKOCHCTEMAX,
OXpaHy BUJIOB, YKOCHCTEM, Orochepsl);

AKTUBHOE HENpusATHE JIEHCTBUH, NPUHOCALIMX Bpel OKpY’KaloLled MPUPOIHOU cpene,
YMEHHE TPOTHO3MPOBATH HEOJArONPHUSATHBIE SKOJIOTUYECKHE MOCIEICTBUS MPEANPHHUMACMBIX
JeMcTBUH U IPEeOTBpAIlaTh UX;

HAJIMYME PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYpBI, OIBITA
JEeSITEIbHOCTH  SKOJIOTUYECKOM  HAlpaBlIEHHOCTH, YMEHHsS pPYKOBOJCTBOBAaTbCSI HMMHU B
MIO3HABATEIBHOW, KOMMYHUKATUBHOW W COLMAIBHOM TpAKTHKE, TOTOBHOCTH K YYacTHIO B
IPAaKTUYECKOH J1eATeIbHOCTH 3KOJIOTHYECKON HaIllPaBICHHOCTH;

8) HeHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHPOBAHHOCTb ~MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAayKH W OOIIECTBEHHOW NPAaKTUKHA, OCHOBAaHHOIO Ha JHAIOre KyJIbTYp,
CHOCOOCTBYIOILIET0 OCO3HAHUIO CBOET'0 MECTA B MOJIMKYJITYPHOM MHPE;

COBEPILICHCTBOBAHUE S3BIKOBOW M YATATEIBCKOW KYJIBTYPBI KaK CPEJICTBA B3aMMOACHCTBUS
MEXY JIIOJIbMHU U ITO3HAHUS MUPA;

NOHMMAaHUE crenupuKU OUOJIOTMM KaK HAayKH, OCO3HAaHUA €€ poiau B (OPMHUPOBAHUU
paLMOHATIBHOIO HAyYHOT'O MBIIUIEHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUs 00 OKpY’KaloIeM
MHUpe KaK O eIWHCTBE NPUPOABI, 4YelIOBeKa W OOmecTBa, B TO3HAHWUU NPUPOIHBIX
3aKOHOMEPHOCTEN U pelIeHNH TPOOIeM COXPaHEHHs IPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTh B 3HAUMMOCTH OHMOJIOTHU JUTSI COBPEMEHHOW IMBHIIM3AINU: 00ECTIeUeHUS
HOBOT'O YPOBHS Pa3BUTHSI MEIMIIMHBI, CO3JaHHE MEPCHEKTHBHBIX OMOTEXHOJIOTUH, CITOCOOHBIX
pemaTh pecypcHbie IpoOIeMbl pa3BUTHS YEIOBEUECTBA, TIOMCKA ITyTeH BBIXOJIA M3 TII00ATBHBIX
HKOJIOTHUECKUX Mpo0sieM U obecrieueHus nepexosia K yCTOWYMBOMY pa3BUTHIO, PALUOHATBHOMY
UCTIOJIB30BaHUIO TIPUPOIHBIX PECYPCOB M (OPMUPOBAHUIO HOBBIX CTAHIAPTOB JKU3HU;

3aMHTEPECOBAHHOCTh B MOJYYEHUH OMOJIOTMYECKMX 3HAHMM B LIEJISIX MOBBIMIEHUS OO0IIei
KYJIBTYpBl, €CTECTBEHHO-HAYYHOH T'PaMOTHOCTH, KaK COCTAaBHOW 4YacTH (HyHKIIMOHAIHLHOU
IpPaMOTHOCTH O0ydJaronmxcs, popMupyemMoit pu u3y4yeHuu OUOJIOTHH;

NMOHMMaHHUE CYIIHOCTH METOJOB IO3HAHMWs, WCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax,
CHOCOOHOCTH HCMOJb30BaTh IMOJyyaeMble 3HAHUS Ui aHalIW3a M OOBACHEHHs SBJICHUMN
OKpY’KaIOIIeT0 MHpa M TPOMCXOIIINX B HEM W3MEHEHHWH, yMEHHWE JAenarb O0OOCHOBAHHEIC
3aKJIIOYEHHsST Ha OCHOBE HAy4YHBIX (DAKTOB M MMEIOUIMXCS JaHHBIX C LENbI0 TOJTy4YEeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTh CAMOCTOSITENIBHO HCMOJIb30BaTh OWOJIOTUYECKUE 3HAHUS JUISl pEIIeHUs
npo0JIeM B peabHBIX KU3HEHHBIX CHTYAIINsX;

OCO3HAHME IIEHHOCTU HAayYHOW JEATENbHOCTH, TOTOBHOCTh OCYILECTBIISATh NMPOEKTHYIO U
HCCIIEIOBATEIBCKYIO eI TETFHOCTh HHINBHIyaJIbHO M B TPYTIIIE;

TOTOBHOCTh M CHOCOOHOCTh K HENpPEepHIBHOMY OOpa30BaHUI0 U CaMOOOpPA30BaHMIO, K
AKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWHA 10 OWOJOTMHM B COOTBETCTBHHM C >KH3HEHHBIMHU
NOTPeOHOCTAMH.



METAINPEJMETHBIE PE3YJIbTATHI

MertamnpenMeTHbIe pe3yIbTaThl OCBOCHHUS yueOHOro mpeamera «buomorusy BKIIOYAIOT:
3HaYMMble A8  (OPMHUPOBAHUS MHUPOBO33PEHUS OOYyYalOIUXCA  MEXAUCLUUIUIMHAPHBIE
(MeXTpeMeTHbIE) 00LIeHayYHbIE TOHATHS, OTPAXKAIOUINE [EJIOCTHOCTh HAYYHOH KapTHHBI MHpa
U crenu(uKy MeToJ0B IMO3HAHMsI, UCIIOJIb3yEMbIX B €CTECTBEHHBIX HayKax (BEILECTBO, YHEPIHUs,
SBJICHHE, TPOIeCC, CHCTEeMa, HAay4HbId (DaKT, MPHUHIUIN, TUIMIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCle0BaHue, HAOIIOJEHUE, U3MEPEHUE, HKCIEPUMEHT U JPYIUX), YHUBEPCAJIbHbIC
yueOHble JeiCTBUS (I03HABATEIbHbIE, KOMMYHHUKAaTUBHbBIC, PETYJATUBHBIE), 00ECIEUNBAIOIINE
(dopmupoBaHue (YyHKIMOHAIBHOW I'PAMOTHOCTH M COLMAIBHOW KOMIETEHIMHM O00ydYaroluxcs,
CIIOCOOHOCTh o0yyJaromuxcs HCII0JIb30BaTh OCBOEHHBIE MEXIUCLUUIIIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJbHble Yy4eOHble JEHCTBHMS B IIO3HABATEIBHOM U
COLIMAJIbHON IIPAKTHKE.

MeranpeameTHble pe3ysbTaThl OCBOCHMS INPOrpaMMbl CpeJHEro o0Iero oOpa3oBaHUs
JOJIKHBI OTPAXKATh:

OBJajleHHe YHUBEPCAJIbLHBIMH Y4eOHBIMH M03HABATEIbHBIMH /ICHCTBUSAMM:

1) 6a3oBble JJOrHYECKHE JICHCTBHUS:

CaMOCTOATENIbHO (OPMYJIMPOBATh M aKTyalU3UpOBaTh IpoOJieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

UCIOJIb30BaTh IIPU OCBOCHUHU 3HAaHUI NPUEMBI JIOIMYECKOrO MBIIUICHUs (aHalu3a,
CHHTE3a, CpaBHEHHSA, KIACCU(PHUKAIMH, OOOOIIEHHs), PpPACKPBIBATh CMBICT OHOJIOTHMYECKHX
HOHATHUH (BBIIENATh UX XapaKTEPHbIE IPU3HAKH, YCTAHABINBATh CBSI3U C APYTUMHU ITOHITUSAMH);

ONpEeAeATh LEIH JEATEIbHOCTH, 3ajaBas NapaMeTpbl U KPUTEPUU HX JOCTHKECHHUS,
COOTHOCHTD PE3YJbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

UCTIOJIB30BaTh OMOJIOTHUECKUE MOHATUSA s OOBsSCHeHHS (AKTOB W SIBICHUH KHUBON
IIPUPOJIBI;

CTPOUTH JIOTUYECKUE pacCyXKIEHUS (MHIYKTHUBHBIC, JAEIyKTUBHBIE, IO aHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS] B PacCCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBO/IbI U 3aKJIFOUEHHUS;

IIPUMEHATh CXEMHO-MOJIENBbHBIE CPEACTBA Ul MPEACTABICHUS CYIIECTBEHHBIX CBSA3EU U
OTHOIIIEHUN B M3Y4YaeMbIX OMOJOTHYECKHX OOBEKTaxX, a TAK)Ke MPOTHBOPEUYMM PA3HOTO Poja,
BBISIBJICHHBIX B PA3JIMYHBIX MHMOPMALIMOHHBIX UCTOUYHHUKAX;

pa3pabaTbIBaTh IJIaH PELICHUS MPOOIEMbI ¢ YUETOM aHaIM3a UMEIOLIUXCSl MaTepUaTbHBIX
Y HEMATEpUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJITATOB LEINSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITEIbHOCTH;

KOOPJAMHUPOBATh M BBIIOJHATH pabdOTy B YCJIOBUSX peajlbHOro, BUPTYaJIbHOIO U
KOMOWHUPOBAaHHOTO B3aUMOCHUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PEUIEHUH KU3HEHHBIX TPoOIIeM.

2) 6a30BbIe HCCIET0BATENbCKHE 1eHCTBUS:

BJIa/IETh HAaBBIKAMHM y4€OHO-UCCIIEIOBATEIbCKON U MPOEKTHOW AESITEeIbHOCTH, HaBbIKAMU
paspernieHus: npoosieM, COCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY IOUCKY METOOB
pelleHus: MPaKTHYECKHX 3aja4, IPUMEHEHHUIO Pa3IMYHbIX METOJIOB MO3HAHUS;

MCIIOJIb30BaTh Pa3jIM4YHbIE BBl ACSITEIBHOCTH IO IOJYYEHHIO HOBOTO 3HAHHUA, €r0
MHTEPIIPETAllUY, TPEOOPa30BaHUI0 U MPUMEHEHHMIO B yUEOHBIX CHUTYyalUsiX, B TOM YHUCIE NPU
CO3JIaHUH YUEOHBIX U COIIMATIBHBIX IPOEKTOB;

dbopMupOBaTh HAYYHBIA THI MBIILIEHUS, BIaJAETh HAYYHOU TEPMUHOJIOTHEN, KIIOYEBBIMU
HOHSTUSIMHA U METOJIaMU;

CTaBUTh W (OPMYTUPOBATH COOCTBEHHBIE 3a7a4W B 00pa30BATEIbHOW ACSITEIHPHOCTH U
JKU3HEHHBIX CUTYaLUsX;



BBISBIISATh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyalM3UpOBaTh 3ajady, BBIIBUIATh
TUMOTe3y €€ pelleHHs,, HAaXOAWUTh AapryMEHThl Ui J0Ka3aTelbCTBA CBOUX YTBEPIKICHHH,
3ajJjaBaTh apaMeTPpbl U KPUTEPUU PELLICHUS;

aHATM3UPOBATh IMOJNyYEHHBIE B XOAE pELICHHWS 3aJaud pPe3yJIbTaTbl, KPUTHUECKH
OLIEHUBATh UX JOCTOBEPHOCTb, IPOrHO3UPOBATh U3MEHEHHUE B HOBBIX YCIOBUSX;

JIaBaTh OLIEHKY HOBBIM CHUTYaIlHsIM, OLIEHHBATh IPUOOPETEHHBIN OIBIT;

OCYILECTBIIATh IIEJICHANPABICHHBIN MMOMCK INEpPEHOCAa CPEACTB U CIOCOOOB JeHCTBUS B
po(heCCHOHATTLHYIO CPEey;

yMETh NEPEHOCUTh 3HAHHWA B  IIO3HABATEIbHYID M  IPAKTHYECKyl0  00JacTu
KHU3HEIEATEILHOCTH;

YMETb UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX NPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE WJCH, NpPEJIarath OPUTMHAIBHBIE IOJAXOAbI W PEUICHUS, CTABUTh
npoOJIeMbl U 33Ja4u, IOMyCKaloII1e allbTepHATUBHbIEC PELLICHHUS.

3) padora ¢ nngopmanmeii:

OpPUEHTUPOBAThCSI B PA3IMUHBIX MCTOYHUKAX HMH(pOpMaluM (TEKCTe ydeOHOro mocodus,
HAYYHO-TIONYJISIPHOW JIMTEpaType, OMOJOTHYECKUX CIOBapsSX M CIPABOYHHKAX, KOMITBIOTEPHBIX
0a3ax naHHbIX, B VIHTepHeTe), aHAIU3UPOBaTh HH(MOPMALMIO pa3lIUYHbIX BHJIOB U (HopM
NPECTaBICHUS, KPUTUIECKU OLIEHUBATH €€ IOCTOBEPHOCTh M HEMPOTUBOPEYHBOCTb;

(bopMyIMpOBaTh 3ampOChl M IMPUMEHATh Pa3IMYHbIE METOJbl NPH IOMCKE U OTOOpe
Oouosnornyeckoit nHpopMaIu, He0OX0IUMOM /IS BHIIOJTHEHUST y4eOHBIX 3a/1a4;

npuoOpeTaTh ONBIT HCHOJIb30BAHUSA HH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOIHH,
COBEpPILEHCTBOBATH KYJIbTYPY aKTHBHOTO MCIOJIB30BAHUS PA3TUYHBIX TIOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BbIOMpPATh ONTHUMAJbHYIO (OpMY IHpPEACTaBICHUS OHMOJIOTHYECKOMN
uHpopManuu (CXeMbl, TpaduKu, TUarpaMMBbl, TaOJIHIIBI, PUCYHKH U APYTOE);

UCIOJIb30BaTh HAy4yHBIH S3bIK B KauecTBE CpeACTBa IpH paboTe ¢ OHOIOrHYEecKOM
uHpOpManrel: TPUMEHITh XUMHUYECKHe, (PU3MYECKHe W MaTeMaTU4YeCKUe 3HAKH U CHMBOJIBI,
dopmynbl, abOpeBHaTypy, HOMEHKIATYpy, HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-
CUMBOJINYECKUE CPEACTBA HAIJISITHOCTH;

BJaJ€Th HABBIKAMU PACHO3HABaHUS M 3alMThl UHGpOpMaUMU, HH(OPMAIIMOHHON
0€30I1aCHOCTH JTUYHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM A€l CTBHSIMU:

1) obuenne:

OCYILECTBIIATh KOMMYHHMKAIIUM BO BcexX cepax KM3HM, aKTUBHO y4acTBOBATh B JUAJIOre
WINA JIUCKYCCHU TI0 CYIIECTBY OOCYXTaeMoil TeMbl (YMEHHE 3a/1aBaTh BOIPOCHI, BHICKAa3bIBATh
CYX/IEHUS OTHOCHUTENIBHO BBINIOJHEHUs TMIpeJylaraéMo 3ajadyd, YYWUTBHIBATH WHTEPECHl U
COTJIACOBAHHOCTH TIO3HUIIMH IPYTHX YYaCTHUKOB JIHAJIOTa UM JTUCKYCCHUH);

pacrio3HaBaTh HeBepOaJbHBbIE CpelICTBA OOLIEHMs, MOHUMATh 3HAUYE€HHE COLMAIBbHBIX
3HAKOB, PEANOCHUIOK BOZHUKHOBEHUSI KOH(QIIMKTHBIX CHTYallli, YMETh CMATYATh KOHPIUKTHI U
BECTH MIE€PETOBOPHI;

BJIAJICTh PA3IUYHBIMH CIIOCOOAMHU OOIIEHHSI W B3aWMOJICHCTBHS, IOHMMATh HaMEpPEHUS
JPYTUX JOAEH, IPOSIBIATh YBAKUTEIHHOE OTHOIICHHE K COOECETHUKY U B KOPPEKTHOH (opme
(bopMyIIHpPOBATh CBOM BO3PAXKEHHUS;

pa3BEPHYTO M JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB.

2) cOBMeCTHAs 1eSITeJIbHOCThD:

MOHMMATh M HCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW W MHIMBUIYaTbHOH pabOTHI Tpu
peleHn OMONIOTHYEeCKON MpoOsIeMbl, 000CHOBBIBATh HEOOXOAUMOCTh IPUMEHEHHUS TPYIIOBBIX
¢dbopM B3aMMOEHCTBYS IPU pelIeHUH y4eOHOM 3a/1auH;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JEHCTBUN € y4€TOM OOIIMX MHTEPECOB U
BO3MOXKHOCTEH Ka)kJIOT0 4JeHa KOJUIEKTHBA,



NPUHUMATh LEIM COBMECTHOM JEATEeIbHOCTH, OPTraHW30BBIBaTH M KOOPIWHUPOBATH
JEUCTBUSA 10 €€ INOCTUKEHMIO: COCTAaBIATH IUIAH JEHCTBUHM, pPACIpPENENIATh POIU C Yy4ETOM
MHEHHUH YYaCTHUKOB, 00CYKJaTh pe3yIbTaTbl COBMECTHOM paboThI;

OLICHUBATh Ka4eCTBO CBOETO BKJIAJa U KAXJOTO YYaCTHHKA KOMaHJIbI B OOLIHI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLIEHUBATh WAEHU C IMO3ULMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYHMMOCTH;

OCYLIECTBJISITh MO3UTUBHOE CTPATErMYECKOE IIOBEJIEHUE B pPa3IMUHBIX CHUTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITH MHUIIMATHBHBIM.

OBgi1ajieHHe YHUBEPCAJBHBIMHU PEryJISTHBHBIMH 1€HCTBUSIMU:

1) camoopranu3amusi:

UCITIOJIb30BaTh OMOJOTMYECKHE 3HAHUS [UIA BBIABICHHA NpoOJIeM M UX pEUICHHUS B
YKU3HEHHBIX U YYEOHBIX CUTYalIUAX;

BBIOMPATh HAa OCHOBE OMOJIOTMYECKHX 3HAHUH LIEJIEBbIE M CMBICIIOBBIC YCTAHOBKU B CBOUX
JNEUCTBUSAX M MOCTYINKaX IO OTHOIICHUIO K YXKMBOW MPHUPOJAE, CBOEMY 3I0POBBIO U 3I0POBBIO
OKPYXKaIOIIHX;

CaMOCTOSITENIbHO OCYIIECTBIISTh MO3HABATEIBHYIO NESATEIBHOCTh, BBISBIATH MPOOIEMBI,
CTaBUTh W (OPMYJIMPOBATH COOCTBEHHBIC 3aJadyd B O0Opa30BaTCIIBHON JEATEIBHOCTH U
JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELIeHUs! MPoOIeMbl C YUETOM UMEIOLIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTECHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacuupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUN;

JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTh 32 PELICHHUE;

OLICHUBATh MPUOOPETEHHBIN OTIBIT;

CHOcOOCTBOBATH ()OPMUPOBAHHIO M TIPOSIBIICHUIO IIMPOKOH IPYIUIIMH B PA3HBIX 00JIaCTAX
3HAHUH, TOCTOSIHHO MOBBIIIATE CBON 00pa30BaTENbHBIN U KYJIbTYPHBI YPOBEHb.

2) CAMOKOHTPOJIb:

JaBaTh OIEHKY HOBBIM CHUTYallUSM, BHOCUTb KOPPEKTUBBI B AESITENHHOCTH, OLIEHHWBATH
COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX JeHCTBUI
Y MBICITUTEJIbHBIX MPOIIECCOB, UX PE3YIbTATOB U OCHOBAHMI, UCIIOJIB30BATH MPUEMBI peIeKCUn
JUISL OLIEHKU CUTYyallld, BBIOOPA BEPHOTO pellIeHMS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHUKEHUIO;

MPUHUMATH MOTHBBI U apTYMEHTHI JPYTHX MIPU aHAIHU3E PE3yIbTaTOB ACITEIbHOCTH;

3) npuHsATHE CeOs1 U IPYTrUX:

OpUHUMATh ce0sl, TOHMMast CBOM HEJOCTATKU U IOCTOMHCTBA;

INPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IIPU aHAINU3€E Pe3yIbTaTOB AESITEIbHOCTH;

NPU3HABaTh CBOE MPaBO U MPaABO JAPYTUX Ha OMINOKHY;

pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP € MO3UIMH IPYTOro YeJIOBeKa.

MNPEAMETHBIE PE3YJIBTATHI

[IpenmeTHbIe pe3ynbTaThl ocBoeHus: nporpammbl COO mno 6uonoruu Ha 6a30BOM ypOBHE
BKJIIOYAIOT crieruduueckue s yaeOHoro npenmMera «buonorusy HayyHble 3HAHUS, YMEHUS U
CrocoObl JEeMCTBUII MO OCBOEGHMIO, HMHTEpPHpPETAllMd U MpeoOpa3oBaHUI0 3HAHUM, BHUJbI
JeSITeBbHOCTH 10 MOJyYSeHUIO HOBOTO 3HAHUS M MPUMEHEHMIO 3HAHMH B Pa3UYHBIX y4eOHBIX
CUTyallUsAX, a TaKKe B pPEaJbHBIX >KM3HEHHBIX CUTyallUsX, CBA3aHHbIX C Owuojorueil. B
porpaMMe IpeAMETHBIE Pe3yJIbTaThl MPEACTaBIEHBI M0 ToAaM 00yUeHHS.

[IpenMeTHble pe3yibTaThl OCBOEGHUs yueOHoOro mnpeamera «buonorus» 6 10 knacce
JIOJIKHBI OTPAXKATh:



Cc(OPMHPOBAHHOCTh 3HAHMM O MECTe M pOJU OMOJOTMM B CHCTEME HAay4HOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOPMUPOBAHHM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpa U
HAY4YHOI'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOekKHbIX YUEHBIX-ONOJIOTOB B pa3BUTHE
O6uonornu, pyHKIIMOHAIBHOM IPaMOTHOCTH Y€JIOBEKa JUIs PEeLICHUS KU3HEHHBIX 3a/1a4;

YMEHHUE PacKpbIBaTh COJAEpKaHHE OMOJIOrMYECKUX TEPMHHOB U MOHATUN: )KU3Hb, KIIETKA,
opranusM, Merabonu3M (0OMEH BEIIECTB H  MPEBpAIICHHUE DHEPruu), TOMEocTa3
(camoperynsuusi), ypOBHEBas  OpraHu3alMs KHMBBIX  CHUCTEM, CaMOBOCIPOM3BEAEHUE
(penpoayKuus), HacJI€CTBEHHOCTh, U3MEHYUBOCTD, POCT U PA3BUTHE;

yMEHUE u3jaraTb OHOJOIMYECKHE TeOopuu (KJIETOYHAs, XPOMOCOMHas, MyTallMOHHas,
[EHTpaJibHasl JI0TMa MOJEKyJsipHOW Ouonorun), 3akonsl (I. Mennens, T. Moprana, H. W.
BaBuioBa) u yuenus (0 LeHTpax MHOI00Opasus U MPOMCXOXKACHUS KyJIbTypHbIX pacteHui H. 1.
BaswiioBa), onpenenars rpaHulibl UX IPUMEHUMOCTH K KUBBIM CUCTEMAM;

yYMEHHUE BIaJIeTh METOJaMM Hay4HOTO NO3HAHUS B OMOJIOTMU: HAOJIOJEHHUE U ONHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alus M TPOBEACHHE OHOJOTHYECKOTO
9KCHEPUMEHTa, BBIJBM)KEHUE THUIIOTE3bl, BBIIBICHUE 3aBUCHUMOCTH MEXIy MCCIEeTyEeMbIMU
BEJIMYMHAMHU, OOBSICHEHHE IOJYYEHHBIX pEe3yJbTaTOB, HCIIOJIb30BAHHBIX HAYUYHBIX MOHATHUH,
TEOPHi U 3aKOHOB, YMEHHE JIeJIaTh BBIBO/IbI HA OCHOBAHUM MOJYUYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJIEIATH CYLIECTBEHHBIE NMPU3HAKU BUPYCOB, KJIETOK MPOKAPUOT U 3YKapHOT,
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX OPTaHU3MOB, OCOOEHHOCTHU NPOLIECCOB: OOMEHa BEILECTB U
NPEBpAICHUs] SHEPTUU B KIETKE, (OTOCHHTE3a, IJIACTUYECKOTO M HHEPreTHUECKOro oOMeHa,
XEMOCHHTE3a, MUTO03a, Mei03a, OIJIOJIOTBOPEHUS, Pa3MHOXKEHUS, UHIUBUAYAILHOTO Pa3BUTHSA
opranusma (OHTOTEHE3);

YMEHHE NPUMEHATh MOJTy4YEeHHbIE 3HAHUA Uil OOBSCHEHUs OMOJOIMUYECKHX IPOLECCOB U
SBJICHUH, 111 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEJHEBHOM KU3HHU C LEJIbIO O0eCieueHus
0€30I1aCHOCTH CBOETO 3[0POBbS U 3/I0pPOBbSl OKPYXAIOIIUX JIIOJEH, COOMIONEHUS HOPM
rPaMOTHOI'O TOBEACHMUSI B OKpYy)Kalolled MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BAaHUS JIOCTUKEHUN COBPEMEHHOW OMOJIOTMM M OMOTEXHOJOTHH Ul pallOHaIBHOIO
MPUPOIONOIB30BAHUS;

YMEHHE peliaTh 3JIeMEHTapHbleé TIeHeTHYeCKHe 3aJayd Ha MOHO- M JAMTHOpHIIHOE
CKpeIllMBaHUE, CLEIUIEHHOE HACJEeI0BaHUE, COCTABIATh CXEMbl MOHOTUOPUIHOTO CKPEIUBAHUS
JUIS TIpEICKa3aHusl HacleA0BaHUs IPU3HAKOB Y OPraHU3MOB;

YMEHHE BBINOJHATH JJAOOPATOpHbIE U IpPAaKTHUECKHe paboThl, cOOII0aTh MpaBuUia MpU
paboTe ¢ yueOHBIM U 1a00paTOPHBIM 000y I0BaHUEM;

YMEHHE KPUTHYECKH OILIEHMBATh M HHTEPIPETHPOBaTh HH(OpMALHIO OHOJIOTrHYECKOro
COJIepKaHUs, BKIIIOYAOLIYIO IICEBIOHAYYHbIE 3HAHMSA W3 Pa3IMYHbIX HCTOYHHMKOB (CpeacTBa
MaccoBOM MH(}OpMaLUK, HAyYHO-TIONMYJIIpHbIE MaTepUabl), ITUYECKHUE aCIEKThl COBPEMEHHBIX
UCCIIEIOBaHUN B OMOJIOTUH, MEAULIMHE, OMOTEXHOJIOTUH;

YMEHHE CO3/1aBaTh COOCTBEHHbIE IHMCBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HHQPOpPMALMI0O M3 HECKOJbKMX HCTOYHHMKOB, TPAaMOTHO HCIOJb30BaTh
MOHSTUMHBIN anmapaT OHOJIOTHH.

[IpenmerHble pe3ynbTaThl OCBOGHHsA YyueOHoro mnpeamera «buonorust»y 6 11 knacce
JOJIKHBI OTPAXKATh:

c(OPMHPOBAHHOCTh 3HAHHM O MECTe M POJIU OMOJOTMM B CHCTEME HAay4YHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (DOpPMHpPOBAaHMH COBPEMEHHOH €CTECTBEHHO-HAy4YHON KapTHHBI MHpa U
HAYYHOT'O MHUPOBO33PEHUS, O BKJIA/I€ POCCUICKHUX U 3apyOeKHbIX YUEHBIX-OUOJIOTOB B pa3BUTHE
Ouosnoruu, PyHKIMOHAIBHON IPaMOTHOCTH YeJIOBEKa JJIsl PEeIeHUs )KU3HEHHbBIX 3a/1a4;

YMEHHE PacKpbIBaTh CO/Iep)KaHue OMOJIOTMUECKUX TEPMUHOB U MOHATHUI: BUJI, TTOMYJISIIMS,
reHooH, SBONIONMS, JBWXKYIIUME CHIbl ((aKTOpbl) H3BOJIOLUHU, MPUCIOCOOIEHHOCTD
OpPraHu3MOB, BHUJA000pa30BaHHE, OSKOJOTUYECKHE (PAKTOPHI, DKOCHUCTEMA, MPOAYLEHTHI,
KOHCYMEHTBI, PEYIICHTHI, IIENU MUTAaHUs, YKOJIOTHIYEeCKas MupaMuia, OnoreomneHos, ounocdepa;



yMEHHe Wu3j1araTh Ouonoruueckue Teopuu (3BomounoHHass Tteopus Y. Jlapsuna,
CHUHTETUYECKAsl TEOPHs SBOJIIOLINHN ), 3aKOHBI U 3aKOHOMEPHOCTH (3aposiiieBoro cxoactsa K. M.
bapa, depenoBanus riaBHBIX HampaBiieHH W myTtei sBomonuu A. H. CeBepiioBa, y4eHUs: O
ounoctepe B. U. BepHaackoro), onpeaensTh TpaHUIBI UX TPAMEHUMOCTH K KUBBIM CHCTEMaM;

yMEHHE BIaJIeTh METOJaMH HAay4HOTO MO3HAaHUS B OMOJIOTMHU: HAOIIOACHHUE M OMHCAHUE
KHUBBIX CHCTEM, TIPOLIECCOB M SBICHUH, OpraHu3alys M MPOBEACHHE OHOJOTHYECKOTO
SKCIIEPUMEHTA, BbBIABM)KCHHE THUIOTE3bl, BBISIBICHHE 3aBUCUMOCTU MEXKAY HCCIETyeMbIMU
BEJIMYMHAMH, OOBSCHEHHE TIOIYYEHHBIX PE3YJIbTAaTOB, HCIIOJIB30BAaHHBIX HAYYHBIX MOHSATHM,
TEOpUH U 3aKOHOB, YMEHHE JIEJIaTh BBIBOJIbI HA OCHOBAHUH MOJYYEHHBIX PE3yIbTaTOB;

YMEHHUE BBIICIATH CYIIECTBEHHBIC MTPU3HAKH CTPOCHUSI OMOJOTHUECKUX O0BEKTOB: BUJIOB,
MOMYJISIIUM, TMPOAYIEHTOB, KOHCYMEHTOB, pEAyLEHTOB, OWOTE€OIeHO30B M JKOCHCTEM,
0COOEHHOCTH  TPOLIECCOB:  HACIEACTBEHHOH  HM3MEHYMBOCTH, €CTECTBEHHOrO  OTOOpa,
BUJI000pa30BaHus, MPHUCIIOCOOICHHOCTH OPraHU3MOB, NEHCTBUS HKOJIOTMYECKUX (aKTOpOB Ha
OpraHM3MBbl, [IEPEHOCA BEIIECTB U MTOTOKA YHEPIMH B 3KOCHCTEMAX, AHTPOIIOI€HHBIX U3MEHEHUI
B DKOCHCTEMax CBOEH MECTHOCTH, KPyroBOpOTa BEIIECTB U OMOr€OXHMMHYECKHUX IIMKIOB B
ouocdepe;

yMEHHE MPUMEHAThH MMOTYYCHHbIE 3HAHUS 7Sl O0BSCHEHUS OMOJIIOTHYECKUX IMPOIIECCOB U
ABJICHUH, 1151 IPUHATUS IPAKTUUYECKUX PELIECHUI B IOBCEHEBHOM KU3HHU C LEJIbIO OOeCIeueHus
0€30MacHOCTH CBOETO 3JI0POBbS U 370POBBSl OKPYXKAIOIIUX JIOJIEH, COONIIOIEHUS HOPM
rPaMOTHOI'O TOBEACHMUSI B OKpYyXKalolled MNPUPOAHON cpele, NOHMMaHHE HeoOXOIUMOCTU
UCIIOJIb30BaHUS JOCTUKCHHM COBpPEMEHHOI ouonoruu TUIS paIoHaIbLHOTO
IPUPOIONOIB30BaAHUS;

YMEHHE peliaTh 3JeMEHTapHble OMOJOTMYECKHE 3aJayd, COCTaBJATH CXEMBI MepeHoca
BEIIIECTB 1 SHEPTUH B IKOCHCTEMax (I[eNy MUTAHUS );

YMEHHE BBINOJHATH JTAOOPATOpHBIE U MpaKTHUecKue paboThl, coOII0IaTh MpaBuUia MpU
pabote ¢ yueOHBIM 1 Ja00paTOPHBIM 000pyIOBAaHHEM;

YMEHHE KPUTHUYECKH OILIEHHMBAaThb M WHTEPHPETHPOBATH HH(OpMAIUIO OHOIOTHYECKOTrO
COJIep’KaHusl, BKIIIOYAIOILIYIO IICEBJOHAyUYHbIE€ 3HAHUS U3 Pa3IMYHbIX HCTOYHUKOB (CpElCTBa
MaccoBoM HWH(OpMAILIMK, HAYYHO-TIOMYJISIPHBIE MaTepHallbl), paccMaTpuBaTh TI0OaTbHBIC
HKOJIOTMYECKHE NMPOOIEMBbI COBPEMEHHOCTH, (POPMUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO
MO3ULHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbIE NHMCBMEHHBIE U YCTHBIE COOOIIEHUs, 00001as
Ouonornyeckyro HHQPOPMALMIO M3 HECKOIbKMX HCTOYHHUKOB, TIPaMOTHO HCHOJIb30BaTh
MNOHSTUMHBIN annapaT OMOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KounuecTBO 4acoB DJIeKTPOHHbBIE
HaunMeHoBaHue pa3iesioB H TEM udpoBkIe
Ne i/ NporpaMMEI pasi Beero Kontpoabubie IIpakTuueckue f)lﬁi)pg)f OBAT e.J)'ILHLI e
padoThbI padoTbl pecype
bubnunoreka LIOK
buosorus kax Hayxa 2 0.5 https://m.edscﬁ).ru/7f41c292
JKuBbI€ CUCTEMBI M X OpraHu3alus 1 bubmorexa [IOK
https://m.edsoo.ru/7f41c292
XHUMHYECKUH COCTAB M CTPOCHUE KIIETKH 8 1 buGnuorexa LIOK
https://m.edsoo.ru/7f41c292
JKuzHenesaTeabHOCTb KJIETKU 6 bubmorexa LIOK
https://m.edsoo.ru/7f41c292
PasmHOXeHUe 1 HHIUBUAYATbHOE Pa3BUTHE 5 1 bubnmnorexa LIOK
OpPraHUu3MOB https://m.edsoo.ru/7f41c292
HacnencrBeHHOCTE M1 UBMEHUYNBOCTD 8 15 bu6mmoteka IIOK
OpraHM3MOB https://m.edsoo.ru/7f41¢c292
Ceneknust opranu3mMoB. OCHOBBI 3 bubnnorexa [JOK
OMOTEXHOJIOTHH https://m.edsoo.ru/7f41c292
PesepsHOE Bpems 1 bubmorexa OK
https://m.edsoo.ru/7f41c292
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 0 4



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

KoJsnyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHnoBaHMe pa3aesioB U TeM (uudposbie)
Ne i/m OpOrpaMMbE P Beero Konrpoabnbsie IIpakTHyeckue o6 p?:f OBATENBLHEIE
padoThbI padoThI pecypesr
bu6nmoreka [IOK
1 OBOMIONHOHHA OHOTIOTHA d 1 https://m.edsoo.ru/7f41cc74
2 Bo3HUKHOBEHUE U pa3BUTHE KU3HU Ha 9 05 Bbu6moreka [JOK
3emuite ' https://m.edsoo.ru/7f41cc74
3 Opranu3Mbl 1 OKpy Karoias cpeaa 5 1 bubmorexa LLOK
https://m.edsoo.ru/7f41cc74
4 Coo00111ecTBa U DKOJIOTHUYECKUE CUCTEMBI 9 Bubmzorexa HOK
https://m.edsoo.ru/7f41cc74
3) PesepBHoe Bpems 2 bubmmorexa HOK
https://m.edsoo.ru/7f41cc74
OBIIEE KOJIMYECTBO YACOB I10 34 0 25
IMPOTPAMME '
MOYPOYHOE IINIAHUPOBAHHUE
10 KITIACC
KosmmuecTBo yacoB DJIeKTpoHHbIe UG pOBbIE
Ne i/ Tema Ypoka Beero KOHTpOJIbHI)Ie HpaKanecxue 06pa30BaTeJIbele
padoThI padoThI pecypcel
bu6mmorexa [IOK
1 Bbuornorus B cucteme Hayk 1 https://m.eds00.ru/863e6122
https://m.edso0.ru/863e632a
MeTo/1b1 TO3HAHUS YKHUBOW TIPUPOIBI.
5 [IpakTuueckas padbora Ne 1 1 05 bubnnorexka [JOK
«HMcnonp3oBaHne pa3IUUHBIX METOJOB MIPH ' https://m.eds00.ru/863e6122
M3yYeHUN OMOJIOTHYECKUX 0OBEKTOBY
3 buonornueckue CHCTEMBI, TTPOIIECCH U UX 1 bub6mmoreka [IOK



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
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122

U3y4YCHHUE

https://m.edso0.ru/863e6564

4 XUMUYECKHM cocTaB KJIeTKU. Bojia u bubmuorexa [JOK
MUHEPAIbHBIE COJIH https://m.edso0.ru/863e674e
5 benku. CoctaB u cTpoeHue 6eIKoB ﬁggg-il/%reeligorﬁ/g 63e6b72
depMeHThl — OMOJIOTHYECKHE
KaTajau3aTophl. Ha6opaTopHva;I pabota Ne 1 Bubmorexa [IOK
6 «M3yueHune KaTaIMTUYECKONW aKTUBHOCTH 0.5 https://m.eds00.ru/863e6h72
(dhepMeHTOB (Ha MpUMEpe aMHUJIa3bl WU — )
KaTaJia3bl)»
bu6mmorexa [IOK
! YraeBonEL. JumH eI https://m.eds00.ru/863e6870
bu6mmoreka [IOK
8 Hyxnieunoseie wucnoret. AT® https://m.edso0.ru/863e6d5¢
9 Hcropus u meToasl U3y4eHUs KIETKH. bu6mmoreka [IOK
Kierounas Teopust https://m.eds00.ru/863e6e88
10 KneTka kak 1ieiocTHas )K1uBasi cHcTemMa
CrtpoeHue 3yKapruoTHYECKON KIIETKH.
asomonuas pados % e B LOK
11 P . p ’ ’ 0.5 https://m.eds00.ru/863e6ff0
rpuboOB U GaKTepHii MO MUKPOCKOIIOM Ha https://m.eds00.ru/863e716¢
FOTOBBIX MUKPOITpENapaTax u ux — :
OTTMCaHHEY
bubmuorexa [JOK
12 OOMeH BEIIeCTB MIIH METa00IN3M hitps://m.eds00.ru/863e766¢
bubmuorexa [JOK
13 @orocuuTes. XeMoCHHTe3 https://m.eds00.ru/863e7c98
. bubnuorexa [JOK
14 JHEpreTHecKHii 0OMeH https://m.edsoo.ru/863e7aae
JKu3HeHHbIN UK KICTKU. [leneHue
15 KieTku. Muto3. JIlaboparopras paGota No 0.5 bubmorexa [IOK

3 «HaOmronenue MUTO3a B KIIETKAX

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



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

KOHYHMKA KOPEIIKA JTyKa Ha TOTOBBIX
MUKpOTpenapaTax»

buocunres 6enka. Peakuust MmaTpuaHOTO

bu6mmoreka [IOK

16 CHHTE3a https://m.edsoo.ru/863e796e
bubmuorexa [JOK
17 Tpancnsanus — O6nocuHTe3 OenKa https://m.eds0o.ru/863e796e
18 Hexnerounsie GopMbl )KU3HU — BUPYCHI bubmorexa LHOK
https://m.edso0.ru/863e7540
bu6mmoreka [IOK
19 DOopMbI pa3MHOKEHHST OPraHU3MOB https://m.edso0.ru/863e81b6
https://m.edsoo.ru/863e831e
. bubmuorexa [JOK
20 Meiios https://m.edsoo.ru/863e7f4a
OO0pa3oBaHue M pa3BUTHE TOJOBBIX KJIETOK.
21 OmnogotBopenue. Jlaboparopnas pabota 05 bubnunoreka [JOK
Ne 4 «M3y4enne cTpoeHHs OJIOBBIX ' https://m.eds00.ru/863e81b6
KJIETOK Ha TOTOBBIX MUKpOIIpenapaTax»
22 NuauBuayanpHOE pa3BUTHE OPTaHU3MOB bubmorexa LHOK
https://m.edso0.ru/863e8436
23 I'eneTnka — Hayka O HacJIE€JCTBEHHOCTU U bubnnoreka [JOK
W3MEHYHUBOCTH https://m.edso0.ru/863e86f2
| S meee Busorea 101
' https://m.eds00.ru/863e8878
CKpeIllMBaHUe
o5 JlurubpuHoe ckpermuBanue. 3aKOH bubnnorexka [JOK
HE3aBHCHMOT'O HAaClleZIOBaHUS MTPU3HAKOB https://m.edsoo0.ru/863e89a4
CuerieHHOE HacleJOBaHNUE TPU3HAKOB.
o
| aopmorensaors 6 ciarems b bimen K
' https://m.eds00.ru/863e8c60
JTUTHOPUTHOTO CKPEIIMBAHUS Y IPO30(HUIIBI
Ha TOTOBBIX MUKpOMpEerapaTax»
27 I'eneruka nona. HacnegoBanue npu3HakoB, bubnmoreka [JOK



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

CICIVICHHBIX C ITOJIOM

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

N3menunBocth. Henaciencresennas
M3MEHYMBOCTH. JJaboparopHas padota No

28 6. 3yuenne MmonuduKarmoHHOMI 1 05 bubnmoreka [JOK
HM3MEHYHUBOCTH, IIOCTPOECHUE ' https://m.edsoo.ru/863e8efe
BapHUAIOHHOTO PsiJia ¥ BAPUAITTOHHOMN
KpPUBOI»

HacnencrBeHHast U3MEHYHBOCTD.

29 Jlaboparopuas padota Ne 7. «AHamu3 1 05 bubmmoreka [JOK
MyTanui y 1po30(uibl Ha FOTOBBIX ' https://m.edso0.ru/863e8efe
MUKpOTIpErapaTax»

bu6mmoreka [IOK

30 I'enerika senoseia . https://m.edso0.ru/863e8d78
PesepBHrlil ypok. O6o01IeHHe 1Mo TeMe

31 «HacnencTBeHHOCTh U U3MEHYHUBOCTh 1
OpPTraHHU3MOB»

32 Cenexius Kak HayKa U TpoIiece 1 bubmmorexa [IOK

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

33 MeToabl U JOCTHKEHUS CEJIEKIIUU 1 bu6nmoreka [JOK
pacTeHuil U KUBOTHBIX https://m.edso0.ru/863e9214

34 buorexHonorus kak orpaciib Iponu3BOJACTBA 1 bubmorexa HOK

https://m.edso0.ru/863e9336
OBIIEE KOJIMYECTBO YACOB I10 34 4

[TPO'PAMME



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336

11 KJIACC

KoaunuyecTBO 4acoB

DJIeKTpOHHbIe U (pPOBbIE

Ne Tema ypoka KonT 1 Aara 00
/o Beero POJIbHbIE PaKTH4YeCKHe u3yuenus Pa30BaTEJIbHBIC
padoThI padoTbI pecypcbl
1 DBOJIIOLMS U METOJIbI €€ U3yUECHUS 1 bubmorexa LIOK
https://m.edso0.ru/863ea20e
2 Hcropus pa3Buths NpeacTaBIeHUN 1 bubnnorexa [HOK
00 3BOJIOIMU https://m.edso0.ru/863e9570
bubmuorexa [JOK
3 MuipossosmoLHs 1 https://m.edso0.ru/863e9cle
[TonmynsAuus Kak 3neMeHTapHas
€IMHUILIAa BUJa U SBOJIIOIUH. Eubimorexa [IOK
4 Jlabopatopnas padora Ne 1 1 05 https://m.edséf).ru/863e9906
«CpaBHEHHE BUJIOB 110
MOP(OJIOTHYECKOMY KPUTEPUIO»
5 JBroKyle cuisl (3J€EMEHTapHbIE 1 bubnuoreka [IOK
(baKTOphI) IBOIIOIHH https://m.edso0.ru/863e9da4
. bubnuoteka [JOK
6 EcrecTBeHHbIi 0TOOp U €ro hopMbl 1 https://m.eds00.ru/863e9ed0
Pe3ynbraThl 3BOTIONNN:
MPUCTIOCOOJIEHHOCTh OPIaHNU3MOB U
7 Bus000pa3oBanue. JlabopatopHas 1 05 bubnuoreka [IOK
pabota Ne 2 «Omnrcanue ' https://m.edsoo.ru/863e9fde
MIPUCTIOCOOJICHHOCTH OpraHU3Ma 1
€€ OTHOCUTEIBHOTO XapaKTepa»
8 Hanpasnenns u nytu 1 bubnnorexka [JOK
MaKpOIBOIIOIIUU https://m.edso0.ru/863e9cle
9 HeoOpaTruMoCTh 3BOJTIONNN 1
10 Uctopus xu3Hu Ha 3emiie U 1
METO/bI €€ N3yUSHHS
11 ['unore3sl MPOUCXOKAECHUS KU3HU 1 bubnmoreka [JOK



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
https://m.edsoo.ru/863e9c1e

Ha 3emMiie

https://m.edso0.ru/863ea5a6

PazButue xu3Hu Ha 3emiie 1o spam

bubmuorexa [JOK

12 U TIepHOIaM https://m.edsoo.ru/863eabbe
OcCHOBHBIE 3TaIlbl BOTIOIUU
PaCTUTENBHOTO U )KUBOTHOT'O MUpA.
13 [TpakTrueckas padora Ne 1 05 bubmuorexa [JOK
«3yueHne UCKOTaeMbIX OCTaTKOB ' https://m.edsoo.ru/863ea8bc
pacTeHHii U KUBOTHBIX B
KOJUTCKITHSIX)
14 CoBpeMeHHas cucTema bubnuorexa [JOK
OpPraHMYeCcKOro MHpa https://m.edsoo.ru/863ea48e
15 OBOIIOLYS YeI0BEKA bu6mmoreka [JOK
(anTpormorenes) https://m.edso0.ru/863eac2c
16 JIBmokytiue cuibl (paKkTopsl) bubnnoreka [JOK
AHTPOIOreHe3a https://m.edsoo.ru/863ead44
17 OCHOBHBIE CTaAUH IBOJIIOINHA
YeloBeKa
Yenoseyeckue pacsl U MPUPOIHBIE bubnmnoreka [JOK
18 )
aJlanTanuy 4eroBeKa https://m.edso0.ru/863eaea2
PesepBHblil ypok. O60011eHre o
19 TeMe «BO3HUKHOBEHHE U Pa3BUTHE
KU3HU Ha 3emiie»
20 DKOJIOTHs KaK HayKa
21 Cpenpl OOUTaHUS U SKOJIOTHUECKUE bubnmnoreka [JOK
baxTopsI https://m.edsoo.ru/863eafec
AOGuoTtndeckue HakTopsbl.
JlaGopatopnast pab6ora Ne 3.
«Mop(bo?omqecxne 0COOEHHOCTH Bubmorexa [OK
22 pacTeHM U3 pa3HbIX MECT 0.5

oburtanwusy. JlabopaTopHas pabora
Ne 4. «BnusHue cBeta Ha pocT U
pa3BUTHE YEPEHKOB KOJIEyCa»

https://m.edso0.ru/863eb10e



https://m.edsoo.ru/863ea5a6
https://m.edsoo.ru/863ea6be
https://m.edsoo.ru/863ea8bc
https://m.edsoo.ru/863ea48e
https://m.edsoo.ru/863eac2c
https://m.edsoo.ru/863ead44
https://m.edsoo.ru/863eaea2
https://m.edsoo.ru/863eafec
https://m.edsoo.ru/863eb10e

bubmuorexa [JOK

23 buotmicckne paxroper 1 https://m.edso00.ru/863eb348
DKOJIOTHYECKHE XapaKTePUCTUKU
nomyssinuu. [Ipakruyeckas pabora

24 Ne 2 «IToncuér ioTHOCTH 1 0.5
MOMYJISAINI pPa3HBIX BUIOB
pacTeHuin»

o5 Coo01ecTBa OpraHu3MOB — 1 bu6mmoreka [IOK
OMOIICHO3 https://m.edsoo.ru/863eb46a

26 DKOJIOTHYECKUE CUCTEMBI 1 bubnuorexa [JOK
(9KOCHCTEMBI) https://m.eds00.ru/863eb46a
OCHOBHBIC TTOKa3aTeIn

27 9KOCHUCTEMBI. JKOJIOTUYECKHE 1 bubnuorexa [JOK
nupamuibl. CBOMCTBA SKOCHCTEM. https://m.edsoo.ru/863eb5fa
Cykueccust

28 IIprponHbIE SKOCUCTEMBI 1

29 AHTpPONOr€HHbIE YKOCUCTEMBI 1

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

31 3aKOHOMEPHOCTH CYIIECTBOBAHUS 1 bubnuoteka [JOK
onochepsr https://m.edso0.ru/863ebd16

32 YenoBeuecTBo B 6rochepe 3emnn 1

33 CocymiecTBoBaHUE TTPUPOIBI U 1 bubnuoteka [JOK
YeII0BEUeCTBA https://m.edso0.ru/863ebale
PesepBHrlil ypok. O6001IeHIE

34 TeMsl «Coo0l1iecTsa u 1
9KOJIOTHYCCKUE CUCTEMbDY

OBIIEE KOJIMYECTBO HACOB I10 34 25

[TPOPAMME



https://m.edsoo.ru/863eb348
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb46a
https://m.edsoo.ru/863eb5fa
https://m.edsoo.ru/863ebb5e
https://m.edsoo.ru/863ebd16
https://m.edsoo.ru/863eba1e

YYEBHO-METOJNYECKOE OBECHEYEHUE OBPA30OBATEJIBHOI'O
MPOLIECCA
OBSI3ATEJIbHBIE YUEBHBIE MATEPHUAJIBI /151 YYUEHUKA

METOAUYECKUE MATEPHUAJIBI JIUIS1 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
UHTEPHET



