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BbHNOJIOI'Us

(0a30BbBIi YPOBEHbD)

IMNOACHUTEJIBHASA 3AITMCKA

I[Ipu  pa3paboTke  mporpamMmbl 1O  OHOJOTHH TEOPETHUECKYIO OCHOBY /IS
OIIpEJIETICHUs MOX010B K (DOPMHPOBAHHIO COAEPKAHUS Y4eOHOro Ipenmera
«buonorus» COCTaBMJIU: KOHLIENITyaJIbHbIE I0JIOKEHMUSI Or'ocC COOo

B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, Colep:KaHus, pe3yibTaToB OOyuYeHUss W TpeOOBaHUI K YPOBHIO
MOJTOTOBKU BBITYCKHUKOB, TMOJOXEHUS 00 OOmMX wLeiasX W MPHUHIMIAX, XapaKTEepU3YIOIIUX
COBPEMEHHOE COCTOSIHME CHUCTEMBbl cpeAHero obmero odOpasoBanus B Poccuiickoit ®enepanuu, a
TaK)Ke MOJOXKEHUS O creurduke Ouonoruu, e€ 3HaYeHUH B MO3HAHUH )KUBOU MPUPOJIBI U 00ecrieueHun
CYILIECTBOBAHUS YE€TIOBEUECKOro o01ecTsa, a tTakxke denepanpHas [Iporpamma Bocnuranus. CorinacHo
HA3BaHHBIM TIOJIOKEHUSIM OIpPENIeJIeHbl OCHOBHBIE (DYHKUIMU MPOrpaMMbl MO OHOJIOTHU U €€
CTPYKTYpa.

[IporpamMma mo Ouonoruu HaéT TpelCcTaBIeHHE O LeNsAX, o0 oOmieil cTparernn oOydeHUs,
BOCIIUTAHUS U Pa3BUTHUA OOydalOIIUXCS CPEACTBAMH y4e€OHOro MpeaMeTa
«buonorusy, onpenenser 00s3aTeNbHOE MIPEIMETHOE COACPKAHKE, €T0 CTPYKTYPY, pacipeiesieHue 1o
paszzeniaM u TeMaM, PeKOMEHyeMYIO IMOCIIe0BATeIbHOCTh N3YYEHUS yUeOHOro Marepualia ¢ y4éTomM
MEXIPEAMETHBIX M BHYTPUIIPEIMETHBIX CBS3€H, JIOTMKH 00pa30BaTEIBbHOTO IMPOIIECCa, BO3PACTHBIX
0COOCHHOCTEH 00yJaroIInXCsl.

B mporpamMmMe mo OMONOTHH Tak)Ke YYHTHIBAIOTCA TpeOOBaHMS K IUIAHUPYEMBIM JIMYHOCTHBIM,
MeTarnpeIMETHBIM u MpeIMETHBIM  pe3yJbTaTaMm oOyueHusi B (GOPMUPOBAHUH OCHOBHBIX
BUJIOB y4e€OHO-TIO3HABATEIHHON JEATeIbHOCTH/yUeOHBIX JEHCTBUN OO0ydarolmmxcs MO OCBOEHUIO
coJiep>kaHusl OMOJIOTHYeCKOro 00pa30BaHHUS.

B mnporpamme mo Owomoruu (10-11 kmaccel, 0a30BbIii ypOBEHb) peEaTM30BaH MPUHIIMII
MPEEMCTBEHHOCTH B  M3y4YeHMM OWOJOTMH, Onarojaps YeMy B HEH MPOCMATpUBAETCS
HaIpaBJICHHOCTh HA PAa3BUTHE 3HAHWM, CBSA3aHHBIX C (HOPMUPOBAHHEM €CTECTBEHHO-HAYYHOTO
MHUPOBO33PEHUS, IEHHOCTHBIX OPUEHTALUN TUYHOCTH, YKOJIOTUYECKOTO MBIIIICHUS, TPEICTABICHUI O
3I0pOBOM 00pasze >KU3HH M OEpeKHbIM OTHOIIEHHWEM K OKpYysKaroleil mpupomHoii cpene. [Toatomy
HapsAy € M3y4YeHHEM OOIIeOMOJOTUYECKUX TEOpUH, a TaKKe 3HAHUM O CTPOCHUHU >KUBBIX CHUCTEM
pa3HOTO paHra W CYUIHOCTH OCHOBHBIX TMPOTEKAIOIMIMX B HHUX TPOIECCOB B MPOTPaMMeE 0
OMOJIOTHH YJENIEHO BHHMAaHHUE HCIOJIb30BAHUIO TMOJNYYEHHBIX 3HAHUM B MOBCEAHEBHOW XKU3HU IS
pelleHus MPUKIAIHBIX 33/a4, B TOM YKcie: MPOPUIAKTUKU HACIEICTBEHHBIX 3a00I€BaHM UeIoBeKa,
MEJUKO-TEHETHYECKOTO  KOHCYJbTUPOBAHUS, OOOCHOBAHHUS  DKOJIOTHUYECKH  II€JIeCO00pa3HOTo
MOBEJICHUSI B OKPYXAIOIIEH MPUPOJHOW Cpele, aHaau3a BIUSHHUS XO3SMCTBEHHOW IEATEIIBHOCTH
YeNOBeKa Ha COCTOSHHE TMPHUPOJHBIX U HUCKYCCTBEHHBIX HKOCHUCTEM. YCHJICHHE BHHUMAaHUA K
MPUKJIATHOW HAMpPaBICHHOCTH y4eOHOro mpeamera «bUONOTHS» MPOIUKTOBAHO HEOOXOAMMOCTHIO
obecrieueHns yCIOBUM ISl PENICHHS OJHOW W3 aKTyaJdbHBIX 3a7a4 IIKOJIHHOTO OHOJIOTHYECKOTO
o0OpasoBaHms, KOTOpas npeArnoaracT GOpMUPOBAHUE Y 00YUYAIOIINUXCS CIIOCOOHOCTH aJanTHPOBATHCS
K U3MEHEHUSIM JUHAMHYHO Pa3BUBAIOIIETOCS COBPEMEHHOTO MUPA.

[IporpamMma mo OHMONIOTUY SIBISIETCS OPUSHTHPOM JJISI COCTABJICHUS pabOUUX MPOrPaMM, aBTOPHI
KOTOPBIX MOTYT MPEJIOKUTh CBOM BapHAHT MOCIEI0BATEILHOCTH U3yUYEHUSI U CTPYKTYpPhl Y4eOHOTO
MaTepuana, CBOE BuieHUEe myTedl QopmupoBanus y obyuaromuxcs 10—11 kimaccoB mpenMeTHBIX
3HAHUW, YMEHHH MU CIOCOOOB y4eOHOH JEATENHHOCTH, a TaK)Ke€ METOAMYECKUX PpelIeHUH 3a1ad
BOCIUTAHUS U Pa3BUTHUS CPEICTBAMH yueOHOTO npeamera «buonorusy.

buonoruss Ha ypoBHe cpeaHero ooOmiero o0pa3oBaHUs 3aHMMaeT BaxHoe MecTo. OH
obOecnieunBaeT popmMUpoBaHUE y 00yUaIOUINXCs MPEACTABICHUI 0 HAYYHON KapTUHEMHUpPA, PacIUpsET
U 00o01IaeT 3HaHUsI O )KUBOW MpUpOJIE, €€ OTIMYUTENbHBIX PU3HAKAX — YPOBHEBON OpraHU3aluy U
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3BOJIOIMM, CO3MAAET YCIOBUS JUIA: TIO3HAHWS 3aKOHOB JKMBOM TNPHUPOAbI, (POpMHUPOBaHUS
(YHKIMOHATIBHON IPaMOTHOCTH, HABBIKOB 3/10pOBOT0 U 06€30MacHOro 00pasa JKU3HHU, HKOJIOTHIECKOTO
MBILLUIEHUS], IEHHOCTHOT'O OTHOILIEHUS K )KUBOM NPUPOJE U YEIIOBEKY.

Bonbmioe 3HaueHue OMOJOTHS MMEET TAaKXKE JJISl PEHICHUS BOCIUTATEIBHBIX U PAa3BHBAIOIIUX
3ama4  cpeaHero oO0mero oOpa3oBaHMs, COIUAIM3AMH o0y4aronmxcs. M3ydeHue Ouonoruu
oOecrieunBaeT ycnoBHs JUIsI  (OPMHPOBAHUS  WHTEIUIEKTyaJbHBIX, KOMMYHUKALMOHHBIX U
MH(POPMALIMOHHBIX HABBIKOB, 3CTETHUYECKOW KYJBTYpPBI, CIIOCOOCTBYET MHTETPALUU OMOJIOTMYECKHX
3HaHUH C TPEACTABICHUAMU M3 JPYIHX y4eOHBIX MPEIMETOB, B YAaCTHOCTH, (U3UKU, XUMHH WU
reorpadun. Ha3zBanHble MOJOXKEHHS O MpeaHA3HAUEHUH yueOHOro mnpeamera «buoiorus» cocTaBUiIH
OCHOBY [UIsl OMNpeieNieHus TMOAXOA0B K OTOOpy U CTPYKTYPUPOBAHHMIO €ro  COJAEpIKaHMUs,
MPEJICTABICHHOIO B IPOTrpamMme 1o OUOJIOTHH.

Otb6op conepkanus yudeOHOro mnpeamera «buonorus» Ha 06a30BOM ypOBHE OCYIIECTBIEH C
NO3ULUK KyJIBTYpOCOOOPa3HOrO MOJX0/Aa, B COOTBETCTBHH C KOTOPBIM OOYYaroIIMecs JIOJIKHBI
OCBOMTHb 3HaHUS M yMEHHs, 3HAUMMble s (OPMHPOBAHUS OOLIEH KyJIbTYpHI, OMpEACISIOIINe
aJIecKBaTHOE TIOBEJICGHHWE YeJOBeKa B OKPYXKAIOUIEH MPUPOJHON cpelae, BOCTpeOOBaHHBIE B
MOBCEHEBHON KU3HM U TMPAKTHUYECKOM JneaTenbHOCTH. Oco0oe MecTo B 3TOM CHUCTEME 3HaHUM
3aHMMAIOT JIEMEHTHI COJEp)KaHUs, KOTOpbIE ciryxKar OCHOBOI1 TUISt (dbopmupoBaHus
MPEJICTABICHU O COBPEMEHHOI €CTECTBEHHO-HAYYHON KapTHHE MHpPa U IEHHOCTHBIX OpPUEHTAIHSIX
JMYHOCTH, CIIOCOOCTBYIOIIMX I'YMaHU3alMA OMOJIOTHYECKOr0 00pa3oBaHUsl.

CTpyKTypHpOBaHHE COJEpXKaHUS Y4yeOHOro Marepuana B  IpOrpaMMe 1Mo OHOJOTUHU
OCYIIECTBIICHO c y4E€TOM MIPUOPUTETHOTO 3HAuCHUs 3HaHUM 00 OTJIIMYUTEIbHBIX
OCOOEHHOCTSIX JKMBOM MPHUPOJBI, O €€ YpPOBHEBOW OpraHM3allMyM SBOJIOLNUUA. B cOOTBETCTBUM C
3TUM B CTPYKTYype yueOHOro npeamera «buonorus BIIEIEHBI CIEIYIOIINE COACPKATEIbHbBIC TUHUU:
«buonoruss kak Hayka. MeToJbl HaydyHOTo MO3HAaHUA», «KieTka kak OHOJOrMYecKas CHUCTEMay,
«Opranusm kakOuosiornyeckasi cucreMay, «CuctemMa 1 MHOrooOpa3ue OpraHMYecKOro Mupay,
«OBOJIOIHS KUBON MPUPOJIBD», « IKOCUCTEMBI U TIPUCYIIIHE UM 3aKOHOMEPHOCTI.

enp wu3yuenus yuyeOHoro mnpeamera «buornorus» Ha 0a30BOM YpPOBHE — OBJaJIeHHUE
00y4aroIUMUCS 3HAHUSIMU O CTPYKTYPHO-(YHKIIMOHATIBHOW OpPraHU3alUU KUBBIX CUCTEM Pa3HOTrO
paHra ¥ TpuoOpeTeHHMe YMEHHMH MCIIONb30BaThb 3THM  3HAHUS JJIS IPAMOTHBIX JEHCTBUI B
OTHOIIEHHH O0BEKTOB KUBOUM MPUPOJIBI U PELICHUS PA3TUYHBIX KU3HEHHBIX TPOOIEM.

JlocTiokenne  1enu W3y4YeHUs y4eOHOT0 npeameTa «buonorus» Ha 6a30BOM
YpOBHE 00€CTIeUMBAETCS PELICHUEM CIEAYIOINX 3a/au:

OCBOCHHE OO0YYaIOIIUMKCS CHUCTEMBbl 3HAHUM O OHOJIOrMYECKHX TEOpHUsX, YUECHHUSX, 3aKOHaX,
3aKOHOMEPHOCTSIX, TUIO0TE3aX, IpaBUJIax, CITyXKallux OCHOBOHM 11711 OPMHUPOBAHUS
IPEJCTAaBICHUNH O €CTeCTBEHHO-HAYYHOM KapTHMHE MMpa, O METOJaX HayyHOro NMO3HaHUs, CTPOSHHH,
MHOTr000pa3uu U OCOOEHHOCTSX JKUBBIX CHCTEM DPAa3HOTO YPOBHS ~ OpPraHM3allMd,  BBLAAIOLIUXCS
OTKPBITUSX U COBPEMEHHBIX HCCIIECIOBAHUSIXB OMOJIOTHH;

¢dopmupoBaHre y  OOY4YalOLIMXCS  IO3HABATENBHBIX, HHTEJIEKTYaJIbHBIX U TBOPYECKUX
CIIOCOOHOCTEH B IMpoLiecce aHalln3a JaHHBIX O MYTSAX pa3BUTHUS B OMOJIOTMUHAYYHBIX B3IUIAJIOB, UAEH U
MOJIXOJIOB K M3YUEHUIO KUBBIX CUCTEM Pa3HOTO YPOBHS OpraHU3aluy;

CTaHOBJIEHHE y OOyuaromuxcst oOImen KyJabTypbl, (QYHKIMOHAJIBHOW TPaMOTHOCTH, Pa3BUTHE
YMEHUH OOBSICHATH W OLECHUBATH SIBICHHS OKPYXKAIOIIETO MHpa JKUBOW TNPHUPOIBI Ha OCHOBAaHUHU
3HAaHUH U ONBITA, MOTYYCHHBIX NPH U3YUEHUU OUOJIOTHH;

(dbopMupoBaHHEe Y 00y4arOUIMXCsd YMEHUN MIUTIOCTPUPOBATH 3HAU€HHE OMOJIOTMYECKUX 3HAHUN B
NPAaKTUYECKON JeSITeIbHOCTH YEIOBEKa, Pa3BUTHM COBPEMEHHBIX MEAWLIUHCKMX TEXHOJOTHH U
arpoOMOTEXHOJIOTHA;

BOCIIUTaHHE YOSKIEHHOCTHM B BO3MOXKHOCTU IIO3HAHUS YENOBEKOM JKMBOM MPUPOJBI,
HEOOXOIMMOCTH OEepe)KHOTO OTHOLICHHS K HEH, COONIOJEHHS STHYECKUX HOPM INpH INPOBEICHUU
OHMOJOrMYEeCKUX UCCIeA0BaHUN;

OCO3HaHME IICHHOCTH OHOJIOTMYECKHX 3HAHWWA JJIs TOBBIICHHUS YPOBHS SKOJIOTUYECKON
KYJIbTYPBHI, TUTST ¢dopmupoBaHus HAY4YHOT'O MHUPOBO33PEHUS;



IPUMEHEHHE MPHOOPETEHHBIX 3HAHMM M YMEHHH B TOBCEIHEBHOW >KU3HU JJISI OLEHKU
HOCJIECTBHI CBOEH JESITEILHOCTH 1O OTHOUICHUIO K OKPY)KAIOIIeH cpee, COOCTBEHHOMY 3/I0POBBIO,
00ocHOBaHME U COOIOACHNE Mep MPO(PUIAKTHKH 3a00JI€BAaHHIA.

B  cucreme cpemnero ofmero oOpasoBanusi  «buonorus», u3ydaemas Ha 6a30BOM
YPOBHE, SIBIIICTCS 00S3aTENBbHBIM YYEOHBIM MPEIMETOM, BXOJSIINM B COCTaB MPEAMETHOW 001acTu
«EcTecTBEeHHO-HAYYHBIC TPEAMETHIY.

OO6iee yncI0 YacoB, PEKOMEHIOBAHHBIX JIJIsl M3ydeHus Ouojornu — 68 dacos: B 10 kmacce —
34 wvaca (1 wvac B wHememwo), B 11 «wmacce — 34 wyaca (1 wac B HEACIIO).



COJAEPKXAHUE OBYYEHUA

10 KJIACC

Tema 1. buoJsiorusi Kak Hayka

buonorus xak Hayka. CBsi3b OHONOTMM C OOIIECTBEHHBIMH, TEXHUYECKUMHH APYTHMHU
€CTeCTBEHHBIMH HayKamu, QuiIocopuei, 3TUKOH, OScTeTMKOW u mpaBoM. Ponb Ouonoruum B
(bopMHpPOBaHNU COBPEMEHHOW HAYYHOUH KapTHHBI Mupa. CucTtemMa OHMOIOTHYECKUX HayK.

Metoapl TO3HAHUS JKUBOW TNPHPOIBI (HAOMIOACHUE, HKCIEPUMEHT, ONHCAaHUE, H3MEpeHHe,
KJaccu(puKanus, MOACTUPOBAHNE, CTATHCTUYECKas 00pabOTKa TaHHBIX).

Hemoncmpayuu:
Hopmpemui: Y. apsun, I'. Mennens, H.K. Konbsuos, /Ix. Yorcon u ®. Kpuk.
Tabnuyvt u cxemvi: «MeTOBI TO3HAHUS )KUBOU TIPUPOIBD».

Jlabopamopnsie u npakmuueckue paoomot:
[Ipaktuyeckas pabdora Ne 1. «Mcnosnp3oBaHue pas3aMyYHBIX METOJOB TMPH HU3YyYCHHUH
OHOJIOTHYECKUX OOBEKTOBY.

Tema 2. )KuBble cucTeMbI U UX OPraHU3ALHA

JXKusble cuctemsl (OMOCHUCTEMBI) KaK NMpeAMET u3ydeHus Onosnoruu. OTIN4ue KUBBIX CUCTEM OT
HEOPraHUYECKON TPUPOJIBI.

CpoiicTBa OuocucTeM M UX pa3HOOOpaszue. YPOBHHM OpraHU3alMd OMOCUCTEM: MOJIEKYIISIPHBIM,
KJIETOYHBIH, TKaHEBBI, OpraHU3MEHHBIH, MONYJIALIMOHHO-BUOBOM, 3KOCHUCTEMHBIN
(OMOTeoneHOTHYECKHiT ), OMOCEPHBIH.

Hemoncmpayuu:
Tabnuyst u cxemovlr: «OCHOBHBIE TIPU3HAKY KU3HI», « Y POBHU OpPTaHU3ALUN KUBOUIIPUPOIBI».

Obopyoosanue: moaenb Mmonekyisl JJTHK.

Tema 3. XuMnueckuii cocTaB U CTPOEHHE KJIETKH

XHMMHWUYECKUN COCTaB KICTKA. XHMMHYECKUE DJIEMEHTBHI: MaKpPOAJIEMEHTBI, MHKPODJIEMEHTHI.
Bona u MuHepanbHbIE BEILIECTBA.

OyHKIMH BOJIbI U MUHEPAJIbHBIX BEIIECTB B KieTke. [logaepxanue ocMoTHueckorodananca.

benku. CoctaB u cTpoeHHE OEIKOB. AMHHOKHUCIOTHI — MOHOMepHl OenkoB. HezameHumsble u
3aMEHUMbIE AMUHOKHUCIOTBL. AMHMHOKHUCIOTHBIM COCTaB. YPOBHU CTPYKTYpPbI OE€JIKOBOM MOJIEKYJIbI
(mepBUYHas, BTOpUYHAs, TPETHUYHAs M YETBEPTHYHAs CTPYKTypa). XUMHUECKHE CBOMCTBa OEIIKOB.
buonornueckue pyHKIuM OEIKOB.

®depmeHThl — Ouonormueckue Kartanuzatopel. CTpoeHue (epMeHTa: AaKTHBHBIM ILIEHTD,
cybcrparHas crenuduuHocts. Kopepmentsl. Butamunsl. OTinuns GepMEHTOB OT HEOPraHUYECKUX
KaTaJIu3aTOPOB.

VYrneBonpl: MOHOcaxapuiabl (TJIFOKO3a, pubo3a W Je30Kchpu003a), Iucaxapuabl (caxaposa,
JIAKTO3a) U MoJIncaxapuabl (Kpaxmai, TNIMKOreH, LeTtoo3a). buonorndyeckue pyHKIMM yriieBoaoB.

Jlunuael: Tpuraunepuabl, gochonunuabl, crepounbl. I'mapodunbHO-TUAPOGOOHBIE CBOMCTRA.
buonornueckue ¢ynkimu nunuaoB. CpaBHEHUE YIJIEBOJOB, OEIKOB M JIMIHUJOB KaK HCTOYHHKOB
SHEpPTUU.

Hyxkneunosbie kucnorsl: JJHK u PHK. Hykieotunbelr — MOHOMEpHl HYKIEHHOBBIX KHCIOT.
Crpoenue u ¢pynkiuu JJHK. Ctpoenune n pynkunu PHK. Bunst PHK. AT®: crpoenue 1 GyHKIIH.

Huronorusa — Hayka o kietke. Kiierounas Teopust — npuMep B3auMoJiecTBUS uaeu (pakToB B
Hay4YHOM IO3HaHUHU. MeTOobI U3yUeHUs KIETKH.

Knerka kak 1menmoctHas sxuBas cucrema. OOIMe NpPU3HAKM KIETOK: 3aMKHYTas Hapys>KHas



memOpana, mosiekynbl JIHK kak reneTuueckuii anmapar, CuCTeMa CHHTEe3a OeJka.

Tumbl  KJIETOK:  DYKapHOTHUYECKass W mOpokapuoruyeckas. (OcOOEHHOCTH  CTPOEHUS
MpOKapuoTHYeCKOr KieTku. Kierounas creHka Oaktepuil. CTpOCHHE SyKapUOTHYECKOW KIIETKH.
OCHOBHBIE OTJIUYHS PACTUTEIIBHON, )KUBOTHOW M TPUOHON KJICTKH.

[ToBepXHOCTHBIE CTPYKTYpbl KJIETOK — KIETOYHAs CTEHKAa, TJIMKOKAIMKC, X (YHKIIHH.
[TnasmaTtuueckas wmemOpaHa, €& cBoiictBa u ¢Qynkuuu. [uromnmazma u €€ OpraHoubI.
OnnomemOpannble opranowabl kietkw: OIIC, ammapar [Nombmxu, nmmu3ocombl. [lomyaBTOHOMHBIC
OpraHou/bl KJIETKU: MHUTOXOHJApPHUH, IUacTuAbl. IIpoucxoxaeHne MUTOXOHApHA MU IaacTui. Bumasl
wiactug. HemeMOpaHHble OpraHOUIbI KIETKH: pUOOCOMBI, KIETOYHBIA LIEHTP, LIEHTPUOIHN, PECHUYKH,
KryTUKU. OYHKIMHMOPraHOUAOB KIETKU. BKiroueHus.

SAnpo — perynstopHblii HeHTp kieTku. CTpoeHue sijpa: saepHas o000JI0uKa, KapHoIljia3Mma,
XPOMATHH, SIPBIIKO. XPOMOCOMBI.

TpaHcnopT BEUIECTB B KJIETKE.

Hemoncmpayuu:

Ilopmpemuwi: A. JleBenryk, P. I'yk, T. llIBann, M. Ilneiinen, P. Bupxos,/[x. Yorcon, ©.
Kpuk, M. Yunkusnc, P. ®panxnun, K.M. bap.

Jluacpammol: «PactipeneneHne XMMUYECKUX SJEMEHTOB B HEXHBOW IPUPOJIEY,
«PacnpenienieHre XUMUYECKUX AJIEMEHTOB B dKUBOU MPUPOIE».

Tabauywvl u cxemwvr.  «llepmonuueckas Tabouma  XHUMHUYECKHX 3JIEMEHTOBY,

«Ctpoenue Monekynbl Boab», «buocunTte3d Oenka», «CTpoeHHE MOIEKYJbl OelKay,
«Ctpoenne pepmentar, «Hyknennossie kucnotsl. JJHK», «Ctpoenue monekynst ATO»,
«CTpoeHne 3yKapHUOTUYECKON KIIETKN», «CTpoeHue XKUBOTHOU KieTKn», «CTpoeHHe pacTUTEIbHON
KIeTKW», «CTpoeHHEe NPOKAPUOTHUYECKOU KIeTKH», «CTpoeHue sAjpa KIETKW», «YTJIEBOIbDY,
«JInmaaeny.

ObopyoosaHue: CBETOBOW MHKPOCKON, OOOpYyIOBaHWE [Jisi TPOBEICHUS HAOIIOJICHHM,
WU3MEPEHHM, SKCIIEPUMEHTOB, MUKPOTIPETIapaThl pACTUTEIbHBIX,)KHBOTHBIX U OaKTepUATBHBIX KIIETOK.

Jlabopamopnuvie u npakmuyeckue padomol:

JlaGoparopHas padora Ne 1. «M3yueHue kaTaluTUYECKOM aKTUBHOCTH ()EPMEHTOB (Ha pUMeEpe
aMHJIa3bl WM KaTanasbl)».

JlabopaTtopHas padota Ne 2. «3yueHue cTpoeHusl KIETOK paCTeHUM, )KUBOTHBIX U OaKTepUid MOJ
MHUKPOCKOIIOM Ha TOTOBBIX MUKPOIIpEnaparax u uX OIMHCAHUE.

Tema 4. ’KuzHenessTeTIbHOCTH KJIE€TKH

O6men  BemiecTB, WIU  METabOIH3M. Accumumsinst  (TIacTHYECKH  OOMeH) U
JUCCUMMIIALIUS (3HEpreTuYecKuii oOMeH) — JBE CTOPOHBI €QMHOro Ipolecca meradonusma. Ponb
3aKOHOB COXPAaHEHHUs BELLECTB U SHEPTUU B TOHUMAHUU METab0I13Ma.

Tunbr oOMeHa BemiecTB: aBTOTPOHBIH u rerepoTpodubiil. Posnb ¢depMeHTOB B 00MeHe
BEIIECTB U MPEBPALICHUH SHEPTUU B KIIETKE.

®dorocunte3. CBeroBas u TeMHOBas (a3el  QorocuHTe3a. Peaknum  dorocuHTE3A.
DddexkTuBHOCTL (hoTOCHHTE3a. 3HaUYeHHE (POTOCHMHTE3a MJIs KU3HH Ha 3emie. BiusHue ycrnoBuit
cpeapl Ha (OTOCHHTE3 M CHOCOOBI MOBBILIEHUS €ro MNPOAYKTUBHOCTHY KYJbTYpPHBIX PACTEHUM.

XeMocuHTe3. XeMOCHHTE3UpYIoIre OakTepun. 3HaUeHHe XeMOCHHTE3a JJisl )KU3HUHA 3eMIle.

OHepreTu4ecKkuil oOMeH B KJIETKE. Pacmennenune BELIECTB, BBIIETICHUE U
aKKyMYJIUPOBaHHE SHEPTuu B KJETKe. DTalbl 3HepreTnyeckoro oomena. I'nmukonus. bpoxxenue u ero
Buabl. KucnoponHoe okucienue, wiu KieTouHoe AbixaHue. OkHcauTenabHoe (GochopuiimpoBaHUE.
O} PeKTUBHOCTD IHEPTETUUECKOI0 OOMEHA.

Peakuuu matpuynoro cunresa. I'eneruueckas nngpopmanusa u JIHK. Peanuzanus renernyeckoit
uHpopMaluu B KieTke. ['eHeTHueckuil ko M ero cBoiictBa. TpaHCKpUNIMS — MAaTPUUHBIA CHHTE3
PHK. Tpancnsuus — OuocuHTe3 Oenka. Jrambl TpaHciasiuu. KoaupoBanwe aMHHOKHCIOT. Poib



pubocoMm B OuocuHTE3€e OelKa.

Hexnerounsie ¢dopmbl  ku3HuM —  BUpychl.  Hcropus  oTkpbiTus  Bupycos (.M.
NBanoBckuii). OCOOCHHOCTH CTPOSHUSI M KM3HEHHOIO IMKJIa BUPYCOB. bakrepuodaru. bonesnu
pacTeHUid, >KMBOTHBIX M 4YEJIOBEKa, BBI3bIBAEMbIE BHpycamu. Bupyc nMMyHoneduiuTa yenoBeka
(BUY) — Bo3oymautens CIIN[la. OOpatHas TpaHCKpHMIMS, peBepTa3a u uHTerpasa. Ilpodunaktuka
pacrpocTpaHeHusI BAPYCHBIX 3a00JI€BaHUI.

Hemoncmpayuu:

Ilopmpemuor: H.K. Konbrios, J[.M. UBanosckuii, K.A. Tumupszes.

Tabnuyst  u  cxemvr:  «Tumpl  OUTaHUAY, «Metabonuzmy, «MwuToxoHApUSD,
«DHepreTuYecKui obMeny, «XJI0pOIUIACTY, «®DOTOCHUHTE3Y, «CtpoeHnue JIHK»,
«Ctpoenne u ¢yHKIMOHUpOBaHHE TeHay, «CuHTe3 Oenka», «['@HeTHYecKHil Komy,
«Bupycoe»,  «bakrepuodaruy, «Ctpoenne  u ku3HeHHbIl  nuxi  Bupyca CIIN/a,
Oakrepuodaray, «Permmukanus JJHK».

Obopyoosanue: MO/JIEJIN-AIITUIN KA N «Y nBoeHue JHK wu  Tpanckpunuus»,

«buocuHTe3 Oenka», «CTpoeHue KIeTKI», MoJelb cTpykTypbl JJTHK.

Tema 5. Pa3MHoOKeHHe M MHIMBHYaJbHOE Pa3BUTHE OPraHN3MOB

Knerounelii 1uKI, WM JKU3HEHHbIM LMK KieTku. HMHtepdaza u  mwuros. Ilponeccsl,
nporekaromue B wuHTepdasze. Perumkamms — peakmms wmarpuuHoro cuute3a JIHK. Crpoenne
XpOMOCOM. XPOMOCOMHBIN HabOp — KapuoTun. J{UIIOMAHBIN U rarionJHbIH XpPOMOCOMHbIE HAOOPBI.
Xpomatugsl. LluTonornyeckre OCHOBBI PA3MHOKEHUS MMHANBUYAJIBHOTO PAa3BUTHSI OPTaHU3MOB.

Henenne kietkn — muro3. Craaum murtosa. [Ipouecchl, mpoucxoasiue Ha pa3HbIX CTaaMAX
MUTO3a. bruonorndyeckuii cMbICII MUTO3A.

[Iporpammupyemasi ru0enb KJIeTKH — aronTo3.

®opMbl pa3sMHOXKEHUS OpPraHU3MOB: Oecrosnoe M mojoBoe. Buasl Oecronoro pa3MHOXKEHUS:
JIeJICHNe HaJABO€, IOYKOBAaHME OJHO- U MHOTOKJIETOYHBIX, CHOPOOOpa30BaHME, BEreTaTHBHOE
pa3MHOxeHue. MickyccTBeHHOE KJIIOHUPOBaHUE OPraHU3MOB, €r0 3HAUE€HHUE JIJIS1 CEJIEKIINH.

[TonoBoe pazMHOKeHUE, €r0 OTINYUS OT OECIOJIOTO.

Metios. Ctaguu metiosa. [Iporeccel, mpoucxonasimue Ha cTaausx meio3a. [loBenenue xpomocom
B Meno3e. KpoccuHrosep. bruosornueckuil CMbICI M 3HAUEHHUE MeWo3a.

I'ameTorenes — mpouecc 00pa3oBaHMs IMOJIOBBIX KIETOK Yy JKUBOTHBIX. [loJOBBIE Kemne3bl:
CeMEHHUKU U suyHUKH. OOpa3oBaHHME W pa3BUTHE IOJOBBIX KIETOK — ramer (crepMaro3ouf,
ANLIEKIIETKa) — criepMaToreHe3 U ooreHe3. OCOOEHHOCTH CTPOEHUS SIMIIEKIETOK M CIEPMATO30HUI0B.
OmnogorBopenue. [lapreHorenes.

WupuBuayanbHOe pazBuTHE (OHTOreHe3). OMOpUOHAiIbHOE pa3BUTHE (3MOpHOreHe3). DTarlbl
SMOPHOHAIBHOTO PAa3BUTHS Y MO3BOHOYHBIX KUBOTHBIX: APOOJIEHUE,  TacTpyJsALUs, OpPraHOTeHE3.
[ToctamOproHabHOE pasBuTHE. THIBI MOCTIMOPUOHATIBHOIO PA3BUTHUA: NPSMOE, HENpsiMoe
(MnumHOYHOE). BrmsHuMe cpempl Ha pa3BUTHE OPraHW3MOB, (AKTOPHI, CHOCOOHBIE BBI3BIBATH
BPOKJIEHHBIE YPOJICTBA.

Poct m pasButue pacreHuil. OHTOreHe3 IIBETKOBOIO PACTEHHUS: CTPOCHHE CEMEHM, CTaIuU
pa3BUTHSL.

Hemoncmpayuu:

Tabauyvr u cxemvl: «POpMBI Pa3MHOXKEHHUS OPraHU3MOBY», «JIBOWHOE OIUTIOAOTBOpPEHUE Y
LBETKOBBIX pacTeHUi», «BereratuBHOE pa3MHOXEHUE PACTECHUI»,
«Jlenenue knetku O6aktepuiy, « CTpoeHHE MOIOBBIX KIETOK», «CTpOEHHE XPOMOCOMBI»,
«Kierounbi nukny, «Permmukanus JIHK», «Murtosy», «Menosy», «IIpsamoe u Henmpsamoe pa3BUTHEY,
«"ameTorene3 y MIICKOMUTAIOIIUX U YeT0BEKa», « OCHOBHBIE CTA U OHTOTECHE3a.

Obopydosanue: ~ MHKPOCKON, MHKporpemnapatsl  «CrnepMaTro30uabpl  MIIEKOMHUTAIOMIET 0,



«Slinexnerka Miekonuraroiero», «KapuokuHes B KJIETKaX KOpEIIKa JIyKa), MarHUTHas MOJElb-
anmukanus «/lenenue knetkn», monens JTHK, Moaens metadazHol XpOMOCOMBI.

Jlabopamopuwvie u npakmuyueckue padomul:

Jlaboparopuast pabora Ne 3. «HaOmroneHwe MuTO3a B KIETKAaX KOHUMKA KOpEIIKa JIyKa Ha
TOTOBBIX MUKPOIIpEapaTaxy.

Jlaboparopuass pabora Ne 4. «lM3yuyeHue cTpoeHHs TIOJOBBIX KIETOK Ha TOTOBBIX
MUKpOIIpenaparax».

Tema 6. HacjiencTBEHHOCTh M H3MEHYHMBOCTH OPTaHU3MOB

[Ipenmer w 3amaum  reHeTuku. Mcropust pa3BuTHS TEHETUKU. Poiib  UUTONOTMH U
SMOPHOJIOTHN B CTAaHOBJICHWU TEHETHKH. BKian poccwiickux W 3apyOeXHBIX YYEHBIX B Pa3BUTHE
TreHeTUKU. MeToapl  TeHEeTUKH  (THOpPHUIOJOTHYECKUH,  IUTOT€HETHUYECKUH,  MOJIEKYJSpPHO-
reHeTuyeckuil). OCHOBHBIE TE€HETHYECKHE NOHATHA. ['eHeTnueckas CUMBOJIMKA, MCIOJNb3yeMas B
CXEMax CKpEIIMBaHUM.

3aKOHOMEPHOCTH HAacJIeJJOBaHMsI NMPU3HAKOB, ycTaHoBleHHbIe [. Mennenem. Monorudpuanoe
CKpelIrBaHue. 3aKOH eAMHO00pa3ust THOPHUIOB MEePBOro MoKosieHus. [IpaBiiio TOMUHUPOBaHHS. 3aKOH
paciuernieHus npu3HakoB. ['unoresa uncrorsl rameT. [loaHOE M HEMOIHOE JOMUHUPOBAHUE.

JurubpugHoe  CKpelMBaHUME.  3aKOH  HE3aBUCHUMOIO  HACJEIOBaHUS  IPU3HAKOB.
[{uToreHeTn4yeckne OCHOBBI JUTHOPUAHOTO CKpEIIMBAaHUS. AHATU3UpPYIOIIeEe CKPEIIMBaHHE.
Hcnonb30Banne aHANU3UPYIOLIETO CKPEUIUBAHUS AJIs ONIPEAESICHUSI TEHOTHIIa 0COOU.

CuerieHHOE HaclieoBaHHE Mpu3HakoB. Pabora T. MopraHa mo CIEIUICHHOMY HACJICIOBAaHUIO
reHoB. Hapyienue cuenienus reHoB B pe3yJibTaTe KpOCCUHIOBEpPA.

XpOMOCOMHasi TEOPHsI HACIEICTBEHHOCTHU. | eHeTHUeCKue KapThl.

I'enetnka mnona. XpoMOCOMHOE ompejaeseHrue Moja. AyTOCOMbl U IOJOBBIE XPOMOCOMBI.
['omoramerHble U reTeporaMmeTHble Opranu3mMel. HacienoBanue npu3HaKkoB,CLETUIEHHBIX C ITOJIOM.

N3meHunBoCTb. BHIBI M3MEHUMBOCTH: HEHACJIEICTBEHHAs M HACIEACTBEHHas. Poib cpensl B
HEHACJEJCTBEHHOM  M3MEHYMBOCTU.  XapaKTepUCTHKAa  MOAU(DUKAIMOHHOW  HM3MEHUYHBOCTH.
Bapuanuonssiii psng u BapuaunoHHas kpusas. Hopma peakumm npusHaka. KonuuecTBeHHBIE U
Ka4eCTBEHHbIE IPU3HAKH M UX HOpMa peakiuy. CBoHCTBaMOAN(PUKAIIMOHHON U3MEHYHBOCTH.

HacnencrBenHast, Wiy reHOTUIMYECKast, ©3MEHYUBOCThb. KoMOMHATHBHAS N3MEHYMBOCTh. Meiio3
U TIOJIOBOM TPOLIECC — OCHOBAa KOMOMHATMBHOM HW3MEHYMBOCTH. MyTallMOHHAas H3MEHYHUBOCTb.
Knaccugukanus Myrtanuii: reHHble, XpOMOCOMHBIE, I'€HOMHbIE. YacToTa M HPUYMHBI MYTaIHi.
Myrtarennsle (paxkToppl. 3aKOH TOMOJIOTUYECKUX pSAJOB B HacleACTBeHHOW u3MmeHuunBoctn H.U.
Basunosa.

BuesinepHast HacneICTBEHHOCTh U U3MEHUYHUBOCTD.

I'enernka wuenoBeka. Kapuorun denoBeka. OCHOBHBIE METOJIBI TIE€HETHUKH 4YEJIOBEKA:
TeHEAIOTUYECKUH, OJM3HELIOBBIH, LIUTOTEHETUUECKUH, OMOXMMHUYECKHUH, MOJIEKYJISIPHO-
reHeTuueckuil. COBpPEMEHHOE  ONpENEIIEHNE TIEHOTHUIA:  IIOJIHOTEHOMHOE  CEKBEHHPOBAHHUE,
TeHOTHIIMPOBaHME, B TOM uucie ¢ nomoinsto [11[P-ananu3za. HacinencTBenHble 3a00eBaHNs YeOBEKa:
reHHble O0o0Nie3HH, OOJIE3HW C HACJIEACTBEHHOW IPEApacloyioKEHHOCThIO, XPOMOCOMHBIE OO0JI€3HHU.
Comarndeckue U reHepaTuBHbIe MyTaliii. CTBOJIOBBIE KJIETKH. [IpUHIMIIBI 370pOBOro 00pasa KU3HHU,
JMAarHOCTUKH, TPOMWIAKTUKM W JIEYEHUS TEHeTHUYeCKUX Oose3Heil. MeauKo-reHeTH4YecKoe
KOHCYJIbTUPOBaHUE. 3HAUEHUE MEIUIIMHCKON T€HETUKU B NPEAOTBPALLIEHUH U JICUEHUH T€HETHUECKUX
3a00JIeBaHUI YellOBeKa.

Hemoncmpayuu:

Ilopmpemur: T'. Mennens, T. Mopran, I'. ne ®puz, C.C. Yerepukon, H.B. Tumodees-
Pecosckuii, H.I1. BaBumos.

Tabnuyer u cxemvi: «MOHOTHOPUIHOE CKPEIIMBAHUE U €r0 LIUTOIE€HETUYECKasi OCHOBAY, «3aKOH
pacleIyieHHsT ¥ €ro LUTOIeHETHYecKass OCHOBa», «3aKOH YUCTOTBI TameT», «JlurnbpuaHoe



CKpELIUBaHUEY, «uTonoruyeckue OCHOBBI  JTUTHOPHUIHOTO CKPELIMBAHUNY, «Metio3y,
«B3anMoIeliCTBUE aJUIENIbHBIX T'€HOBY», «['€HeThueckne KapThbl pACTEHUMN, )KUBOTHBIX M YEJIOBEKA»,
«I'eneTuka nosuay, «3aKOHOMEPHOCTH HACJIEIOBAHUS, CIICIIJIEHHOTO C MOJOMY», «KapuoTHUIbl 4eloBeKka
Y )KUBOTHBIX», « Buapl namMeHunBOCTHY, « MoudukannonHas nu3MeHIMBOCThY, «HaciaenoBanue pesyc-
daktopay, «['eHeTHKa TPy KpoBW», « MyTalimoHHast U3MEHUYUBOCTH.
Obopyoosanue:  Moaenu-anIUIMKaMd  «MOHOTHOPUAHOE  CKpPCIIMBAHHEY,

«Henonroe noMuHupoBaHue», «urnOpuaHoe ckpenmBanuey, «Ilepekpéct XpoMocoM», MUKPOCKOT
u mukpornpemnapar «Jlpo3oduia» (Hopma, MyTammu (GOpMBI KPBUIBEB M OKpAaCKH Teia), repbapuit
«I"opox MOCeBHOW.

Jlabopamopnuie u npakmuyeckue padomol:

JlaGopaTopHas pabora Ne 5. «lM3yuenue  pe3ynbTaToB MOHOTUOPHIAHOTO u
JUTUOPUITHOTO CKPEIIUBAHUS Y APO30(UIIBI Ha TOTOBBIX MUKPOIIPETIapaTaxy.

Jlaboparopuass ~ pabGota Ne 6. «M3yueHue Moau(pUKAIMOHHOW H3MEHYUBOCTH,IIOCTPOCHUE
BapUAIMOHHOTO PSIJIa U BAPUAIMOHHOM KPHUBOW.

JlaboparopHas pabora No 7. «AHanu3 MyTaluil y Apo30(uiabsl Ha TOTOBBIX
MUKpOIperapaTaxy.

HpaKTI/I‘leCKaﬂ pa60Ta Ne 2. «CocTaBrieHne 1 aHATIN3 POAOCIOBHBIX YCJIOBCKA».

Tema 7. Cenekiiusi opranuzmMoB. OCHOBbI OMOTEXHOJIOTHH

Cenekiusi Kak Hayka M MPOLECC. 3apOKICHHUE CEJeKIUU U JomecTukauus. Yuenue H.H.
BaBmwioBa o0 1eHTpax MNPOUCXOXICHHS M MHOrooOpasusi KyJIbTypHBIX pacTeHuil. LleHTpsl
MPOUCXOXKICHUS IOMAITHUX KUBOTHBIX. COpT, IOPOJIa, IITAMM.

CoBpeMeHHbIE METOJbl CeJIeKIUMU. MaccoBblii M HHAMBUIYAIbHBIM OTOOPHI B CENEKLIUU
pacTeHUd M JKUBOTHBIX. OIlEHKAa JKCTEphepa. bBIM3KOPOACTBEHHOE CKpENIMBAHUE — HHOPHUIMHT.
Yucras nunug. CKpeluBaHWe YHCTHIX JHUHMNA. ['eteposuc, wnu rubpuaHas cuna. HepoacTBeHHoe
CKpemuBanue — ayropuauar. Otnanénnas rudpunusanus u e€ ycnexu. MIcKycCTBEHHBIM MyTareHes u
MOJIyYEHUE TOJUIIIIONI0B. JIOCTUKEHHUS CENEKIINU PACTEHU, )KUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonoruss Kak oTpacib MOPOU3BOJACTBA. ['€HHAs WHXKEHepus. OTalbl CO3JaHMS
pexombunanTHoi JIHK u Tpancrennsix opranmsmoB. KierouHnas uH>KeHEpuUs.

Knerounsle  KynapTypel. ~ MHUKpOKJIIOHaJIBHOE  pa3MHOXeHue  pacrteHuidl.  KioHuposanue
BBICOKOIIPOJYKTUBHBIX  CEJIbCKOXO3SIMICTBEHHBIX  OPraHU3MOB. OKOJIOrM4eCKHE U ITUYECKUE
npo6sieMbl. 'MO — reneTndecku MOAUPUIIMPOBAHHBIE OPIaHU3MBI.

Hemoncmpayuu:
Ilopmpemuir: H.W. BaBunos, .B. Muuypun, I'.Jl. Kapneuenko, M.®. 1BaHoB.
Tabnuysl u cxemwl.: KapTa «LIeHTpBI TPOUCXOXKAECHNUS U MHOTOOOPa3uUsl KyJIbTYpPHBIXPACTEHUI,

«ITopompl JOMAITHUX KUBOTHBIX», «Copta KYJBTYPHBIX pacTeHuiy,
«Otnanénnas rubpuanszanusy», «Padoter akagemuka M.®. lBanoBay, «[lomumionausy,
«OOBEKTHI OHMOTEXHOJIOTHI, «Kierounsie KYJIBTYPBI u KJIOHUPOBAHUEY,

«KoHcTpynpoBaHue u mepeHoC T€HOB, XPOMOCOM.
Obopyoosanue: MyISKU TIJI0JIOB U KOPHEIUIONOB TUKUX (GOPM U KYJIbTYpPHBIXCOPTOB PACTEHHIA,
rep6apuii «CenbCcKoX03HCTBEHHBIE PACTEHUS.

Jlabopamopnwsie u npakmuueckue padomaoi:

Okckypcusi «OCHOBHBIE METOJBI M JOCTIDKCHHS CEJIEKIIMM PAcTeHWH M JKMBOTHBIX (HA
CEJICKIIMOHHYIO CTAHIMIO, IUIEMEHHYI0 (epMy, COpPTOMCHBITATENbHBIN YYacTOK, B TETUIMYHOE
X03SIUCTBO, TA00PaTOPHUIO arpOYHHUBEPCUTETA WIIM HAYYHOTO LIEHTPA).



11 KJACC

Tema 1. DBosonIMOHHAsI OHMOTOTHS

[Ipennocsliku BO3HUKHOBEHMS SBOJIIOLIMOHHOM TEOPUH. DBOJIIOLUOHHAS TEOPHsI U €€ MECTO B
6uosiorun. BnusHue 3BOIIOIMOHHON TEOpUU Ha pa3BUTHE OMOJIOTUU U JPYTUXHAYK.

CeugerenbcTBa 3BOMIONMU. [lameoHTONOrMYeCKHe: MOCIEI0BATENBHOCTh HOSABICHHUS BUIOB B
NaJICOHTOJIOTHYECKOM JIETONUCH, TepexoaHbie (opmbl. bruoreorpaduyeckue: CXOJACTBO M pazIvyuue
dayH u G10p MAaTEPUKOB H OCTPOBOB.

OMOpHOJIOTHYECKUE: CXOJACTBA H PA3IU4YMg SMOPHOHOB pa3HBIX BHJIOB ITO3BOHOYHBIX.
CpaBHUTENBHO-aHATOMUYECKHE: TOMOJIOTUYHBIE, AHAJIOTMYHBIE, PYyIUMEHTAPHbBIE OPIaHbl, aTABU3MBI.
MonekynsipHO-OMOXMMHUYECKHE:  CXOJCTBO  MEXaHM3MOB  HACJIEICTBEHHOCTH M  OCHOBHBIX
METa0O0IMYECKUX MyTeH Y BCEX OPraHU3MOB.

OpomonmonHas teopust Y. JlapBuna. IIpeanocbulku BOZHHKHOBEHHUS JapBUHU3MA. JBHXKylue
CHJIBl 3BOJMIOLMU BUAOB 10 JlapBuHYy (M30BITOYHOE pPa3sMHOXKEHUE IPU OrPaHUYEHHOCTH
pecypcoB, HeompenenéHHas H3MEHYMBOCTb, OopbOa 3a CyLIECTBOBAaHHUE, €CTECTBEHHBIN 0TOOD).

Cunrernueckast Teopuss sBomonuu (CTD) um €€ OCHOBHBIE IIOJIOKEHUS.

MuxkposBosronust. [Tomynsaus kak eMHULA BUAA U SBOJIIOLUH.

JBwxymme cwibl ((akTopbl) 3BOJIOLNMM BUAOB B Hpupoie. MyTalMOHHBIM mpolecc U
KOMOMHATHBHAsI ©3MEHYUBOCTD. [lomyIsiiioHHbIE BOJIHBI U JIpeild reHoB. M3onauus umurpanus.

EcrectBeHHbIi 0TOOp — HanpaBIstoLHi GpakTop 3BoIOLMU. POPMBI €CTECTBEHHOI00TOOpA.

[IpucnocobneHHOCTH OpraHHU3MOB KaKk  pe3ylbTaT HBOJIIOIIHH. [Tpumepst
MPUCTIOCOOICHUI Y OpraHu3MoB. ApoMopd 036l U UAMOATANTALINH.

Bun u Bunoo6paszosanue. Kputepun Buga. OcHoBHBIE (OPMBI BUIOOOPA30BAHUSA:
reorpauyeckoe, 3K0JI0rH4eCcKoe.

Maxkpo3BOIIOLHSL. ®opmel HBOJIIOLUH: ¢bueTnyueckas, JMBEPIeHTHa,
KOHBEpIeHTHasl, napasienbHas. HeoOpaTUMOCTh BOIIOIUH.
IIpoucxoxnenue OT  HECHEUMAIU3UPOBAHHBIX npenkos.  IIporpeccupyromas

cricnyain3anus. AI[aHTI/IBHaSI paauanus.

Hemoncmpayuu:

Hopmpemuwi: K. Jlunnei, XK.b. Jlamapk, Y. [lapsun, B.O. Koanesckuii, K.M. bap,3. I'ekkens,
®. Mromiep, A.H. Cesepiios.

Tabnuyst u cxemol: «Pa3BUTHE OPraHUYECKOro MUpa Ha 3emiiey, «3apOoAbIIIHIIO3BOHOYHBIX
KUBOTHBIX», «ApxeonTepuxc», «Dopmbl O0pbHOBI 3a CYyLIECTBOBAHHEY,

«EcrecTBenHbIll 0TO0p», «MHOroo0Opasue copToB pacteHui», «MHorooOpasue MmopoaKUBOTHBIX,
«Ilonmynsauuny, «MyTanuonHas U3MEHUYUBOCTbHY, «ApoMop(ho3b1»,
«Mnnoananrtamumny, «O0mas aerenepanus», «/IBuxyime cuibsl sBomronumy, «Kapra-cxema
Mapuipyta  MyTeHIeCTBUS Y. JapBunay, «boppba  3a  cymiecTBOBaHHEY,
«IIpucroco6IeHHOCTh OpPTaHU3MOBY, «"eorpaduueckoe BHUJ1000pa30BaHUEY,
«DKOJIOTHUECKOE BHI000PA30BaAHUE.

Obopydosanue: KOIJIEKIUS HACEKOMBIX C Pa3IMUYHBIMM THUIIAMU OKpAacku, HabOp IUIOJOB H
ceMsiH, KoJulekius «[Ipumepsl 3alUTHBIX MNPUCHOCOOSEHUN Y >KMBOTHBIX», MOAeNb «OCHOBHBIE
HaIpPaBJIEHUS IBOJIOLNUNY», 00bEMHAs Moieb « CTpOEHHE FOJIOBHOTO MO3Ta MTO3BOHOYHBIX).

buoreorpaduueckas kapta mupa, KouieKus «OopMbl COXpaHHOCTH MCKOMAEMbIX KHUBOTHBIX U
pactenmit», mozens anmukanus «llepekpéct xpomocom», BiaxkHble mpernapaThl «Pa3Butne
HaceKkoMoroy, «Pa3Butue JATyHIKW», MUKpOIpenapar
«JIpo3odunay (Hopma, MyTaruu GOpMbI KPBUTEEB U OKPACKHU Tea).

Jlabopamopnyvie u npakmuyeckue pabomel:
JlabopaTtopHas padota Ne 1. «CpaBHeHHE BUIOB IO MOP(HOIOTHIECKOMY KPUTEPHIOY.
JlaGopatopnass pabora Ne 2. «Omnmcanue  TpUCHOCOOICHHOCTH  OpraHM3Ma M eé



OTHOCHUTCIIBHOT'O XapaKTepa».

Tema 2. Bo3HUKHOBeHHE M Pa3BUTHE )KU3HH Ha 3emJie

JloHayuHble Tpe/ICTaBICHHS O 3apOXKICHUH KU3HU. HayuHble runore3sl BOSHUKHOBEHHS KU3HU
Ha 3emsie: abuoreHe3 W MaHcmepMus. XUMHUYECKas BOMIONMSA. AOHOT€HHBIN CHHTE3 OpraHUYeCKHX
BEIIECTB W3 HEOPraHMYeCKUX. OKCIEPUMEHTAIbHOE MOJITBEPKICHUE XMMHUYECKON HBOJIOLMH.
HavanpHabie sTaner 6uosiorumdeckoit sBomonnn. ['mnoresa PHK-mMupa. ®opmupoBanue MeMOpaHHBIX
CTPYKTYp U BO3HUKHOBEHHE NpoTokieTku. [lepBbie kieTku u ux 3Bojtouusa. DopmupoBaHue
OCHOBHBIX TPYII KUBBIX OPTaHU3MOB.

Pa3Butne xu3Hu Ha 3emse mo spaM M nepuoxaM. Karapxell. Apxelickasu
npoTepo3oiickas 3psl. [laneo3oiickas 3pa u €€ nmepuoIpl: KeMOPHICKHIA, OPTOBUKCKUHN,CHITY pUACKHIA,
JICBOHCKHM, KAMEHHOYTOJIbHBIN, IEPMCKHIA.

Me3so30iickas 3pa 1 €€ MeproJibl: TPUACOBBIN, OPCKUM, MEJIOBOM.

Kaiino3zoiickast 3pa u €€ nepuo/ibl: MajeoreHOBbIA, HEOr€HOBBIN, aHTPOIIOT€HOBBIH.
XapakTepucTuka KIuMaTa M TeOJOTMYECKUX IPOLIECCOB. OcHOBHbIE  3Tambl
SBOJIIOIMH PACTUTENHLHOTO U KUBOTHOTO MUpa. ApoMOp(03bl Y paCTEHUN U )KUBOTHBIX.

[TosiBneHue, pacuBeT U BBIMUPAHUE TPYHI )KUBBIX OPTaHU3MOB.

Cucrema OpraHMYecKOro Mupa Kak OTpaxeHue 3Boirolud. OCHOBHBIE CHCTEMAaTHYECKHE
IpyIIbl OPraHU3MOB.

OBonironusl ueloBeKka.  AHTpomosiorus — Kak  Hayka.  Pa3Butue — mpejcTaBieHUH O
IIPOUCXOXKJICHUN uelnoBeKka. Meroabl u3yuyeHus: aHTponoreHeza. CXOACTBAa M PA3jIMYUs YEJIOBEKa U
JKUBOTHBIX. CUCTEMATUYECKOE MOJI0)KEHUE YETIOBEKA.

JBmxyuue cuibl (pakTopsl) aHTponoreHe3a. HacnencTBeHHass H3MEHUYMBOCTD U €CTECTBEHHBIN
ot0op. Ob1ecTBEeHHBINH 00pa3 )KU3HU, U3TOTOBICHUE OPYIUN TPY1a,MBIIIJICHUE, PEUb.

OCHOBHBIE CTaIMM U BETBU 3BOJIIOI[MU YEJIOBEKA: aBCTpalonuTeku, YenoBek ymensblii, Yenosek
npsaMoxofsanui, YenoBek HeanaepraiabCKkui, YenoBek pa3ymHblil. Haxoakn mMCKoOIaeMbIX OCTaTKOB,
BpeMs1 CYILIECTBOBaHMsI, 00JIaCTh paclpocTpaHeHusl, 00bEM roJIOBHOTO MO3Ta, 00pa3 *KU3HU, OPYIUSL.

Uenoseueckne packl. OCHOBHBIE OOJBIIME pACHl: €BponeouaHas (eBpasuiickas), Herpo-
aBCTpAJIONIHAS (3xBaTOpHanbHast), MOHTOJIOUIHAs (a3maTcko-aMepHKaHCKas). Yeptsl
IPUCHIOCOOJICHHOCTH TpEACTaBUTENEH UYeNoBEYEeCKUX pac K YCIOBUSM CyIIeCTBOBaHMA. ENMHCTBO
yenoBevyeckux pac. Kputuka pacuszma.

Hemoncmpayuu:

Ilopmpemui: @. Penn, JI. Ilactep, A.W. Onapun, C. Musnep, I'. FOpu, Y. [lapsus.

Tabauywr U  cxemol: «Bo3HUKHOBEHUE ComHeuHoU CHUCTEMBI», «PazButne
OpPTraHUYECKOT0 MHUpay, «PactutenbHas KJIETKaY, «KuBoTHas KJIETKa»,
«IIpokapuornyeckas KJIETKaY, «CoBpemeHHas CHCTEMa  OPTaHUYeCKOro MHUPay,

«CpaBHEHHE aHATOMHUYECKUX YePT CTPOSHUS YEJIOBEKa U YeIOBEKOOOPa3HbIX 00€3bsIH»,

«OCHOBHBIE M€CTa MAJEOHTOJIOIMUECKUX HAXOJOK IPEJKOB COBPEMEHHOIO YEJIOBEKAY,
«/peBHeiimne JOJNY, «/IpeBHue TOIN», «IlepBbie COBPEMEHHBIE TONY,
«YenoBeuecKkue pachl».

Obopyoosanue:  mymsxku  «IIpoucxoxxaenne  yenoBeka»  (OIOCTBI  aBCTPAJIONUTEKA,
NUTEKaHTpONa, HEaHAePTajblla, KPOMAaHBOHIA), CJIENKH WM H300paKeHHs KaMEHHBIX Opyauit
NEepBOOBITHOTO YesloBeKa (KaMHU-UOMIEphl, pyOmia, ckpebia), TreoXpoHoJorudeckas TalnMua,
KoJuteK1us «@opMbl COXPAHHOCTH UCKOMAEMBbIX KHUBOTHBIX U PaCTEHUII.

Jlabopamopuwvie u npakmuyueckue padomul:
[Ipaktrueckass pabora No 1. «/3ydeHue HCKOMAaeMBIX OCTATKOB PACTEHUH M )KMBOTHBIX
B KOJUIEKLIASX).

DKCKypcHusi «DBOJIIOIUSL OPraHUYECKOro Mupa Ha 3emiie» (B €CTeCTBEHHO-HAYUYHBIM HIIK
KpaeBeAUECKU My3ei).



Tema 3. OpranusmMsl 1 OKpysKawas cpeia

DKOJIOTHS KaK HayKa. 3aJayd ¥ pa3zelibl 3KOJIOTruu. MeTo/Ibl 3KOJIOTHYECKUX HCCIIECIOBAHUMN.
DKOJIOTMYECKOE MUPOBO33PEHHE COBPEMEHHOI'O YEIOBEKa.

Cpensi oOuTaHMSs OpraHU3MOB: BOJIHAA, Ha3eMHO-BO3/AYIIIHAS, IIOYBCHHAS,
BHYTPUOpPraHU3MEHHas!.

Okonorudeckne (aktopel. Knaccudukamus sxomorndeckux  (HakTOpoB: aOMOTHYECKHE,
OMOTHYECKHE M aHTPOIIOTEHHBIE. J[eliCTBHE 3KOJIOTHYECKUX (PaKTOPOB HA OPTaHU3MBI.

AlGuoTtndeckue (hakTophl: CBET, TeMIeparypa, BIaKHOCTb. Dotonepuoansm. [IpucnocobneHus
OpPraHU3MOB K JICHCTBHIO a0MOTHYECKUX (aKTOPOB. bruosiornyeckue puTMsi.

buotnueckue dakropel. Buasl OMOTHYECKHX B3aMMOJACUCTBHI: KOHKYPEHIIHS, XHUITHUYECTBO,
cuM6buo3 u ero Qopmel. Ilapazutusm, Koomeparusi, MyTyaliu3M, KOMMEHCAIW3M (KBapTHPAHCTBO,
HaxJICOHUYECTBO). AMEHCAIU3M, HEUTpanu3M. 3HaueHUE  OMOTHYECKHUX B3aUMOJIEUCTBUHI IS
CyIIECTBOBaHUSI  OPTraHU3MOBB IPUPOHBIX COOOIIECTBAX.

DKOJOTHYECKHE XapaKTePUCTUKU MOmysaii. OCHOBHBIE IMOKA3aTeI MOIYJIALNUN: YUCTICHHOCTb,
IUIOTHOCTh, POXKAAEMOCTb, CMEPTHOCTb, MIPUPOCT, MUTpalus. /JuHaAMIKA YUCIEHHOCTH MOMYJALUU U
e€ peryJinus.

Hemoncmpayuu:

Ilopmpemui: A. I'ymbonbar, K.®. Pynbe, 3. ['ekkens.

Tabnuyer u cxemor: kapta «llpupoanbsie 30HBI 3emian», «Cpenbl OOUTaHHS OPraHU3MOBY,
«Dortonepuoausm», «llonymsmumny», «3aKOHOMEPHOCTH POCTa YHCICHHOCTH TMOMYJISIIAN WHPY30pHH-
Typenbkny, «Ilumespie nenm».

Jlabopamopuwie u npakmuueckue pabomaol:
JlabopaTopHas padora Ne 3. «Mopdonoruueckue 0COOEHHOCTH pacTeHuit
U3 Pa3HBIX MECT OOUTAHUSY.
JlaboparopHast pabota Ne 4. «BrnusiHue cBeTa Ha POCT U Pa3BUTHE YEPEHKOBKOJIEYCa.
[TpakTuueckast pabora Ne 2. «ITomcd€r MIOTHOCTH MOMYJISIIIAA Pa3HBIX BUIOBPACTCHHIN.

Tema 4. CoobuiecTBa ¥ 3KOJIOTHYECKHE CHCTEMbI

Coo0bmiecTBO opraHu3MoB — OuoIeH03. CTpyKTypbl OMOIIEHO3a: BUIOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuiiesas). Buasl-nomuHanTel. CBs31 B OHOLIEHO3E.

Okonoruueckue cuctembl (3kocucremsl). Ilonstue 00 skocuctemMe u  OHOreoOLEHO3E.
OyHKIMOHATBHBIE KOMIIOHEHTHI SKOCHCTEMBI: MPOAYIICHTHI, KOHCYMEHTHI, peaylueHThl. KpyroBopor
BEIIECTB U MOTOK SHEPTHH B dKocucteMe. Tpodudeckne (MUIIEBHIE) YPOBHU SKOCUCTEMBI. [luieBbie
nenu U cetd. OCHOBHBIE TII0Ka3aTeId 3KOCUCTEMBI: OHMoOMacca, MPOAYKLIHSA. OKOJOTHYECKUe
OUpaMUIbl:  MPOAYKIMH, YHUCIEHHOCTH, Ouomaccel. (CBoicTBa 3KOCHUCTEM: yCTOMUUBOCTH,
camoperyJsinus, pazsurue. CyKueccus.

[IpupomHble  3KOCHUCTEMBI. ODKOCHUCTEMBI O03€p M peK. OKOCHCTEMa XBOWHOIO WJIHU
HIMPOKOJIMCTBEHHOT O JIeca.

AHTpONIOT€HHBIE JDKOCHUCTEMBI. ATpO3KOCHUCTEMBI. YpOoskocucTeMBl.
Buonornyeckoe n xo3siicTBEHHOE 3HAUEHHE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

buopaznooOpazue kak Qakrop ycroHuuBocTH dKocucteM. CoxpaHeHHe OHOJIOTHYECKOTO
pa3zHooOpasus Ha 3emiie.

VYuenue B.U. Bepuanckoro o 6mocdepe. ['panunpl, coctaB u ctpykrypa Ouochepsl. XKupoe
BeIecTBO U ero ¢yHkuuu. OcobeHHOCTH OMocdepbl Kak riio0anbHOM sKocucTeMbl. [lMHaMudeckoe
paBHOBecHE U 0OpaTHas CBsA3b B Onocdepe.

KpyroBopoTsI BemiecTB 1 OMOT€OXUMHYECKUE IIUKITBI JIIEMEHTOB (YTIIepoa, a30Ta).
3oHanbHOCTH OHOchepbl. OCHOBHBIE OMOMBI CYIITH.

YenoseuecTBo B Omocepe 3emiu. AHTpPONOTeHHbIE HM3MEHEHHUs B Ouocdepe.
['moGasbHBIE YKOJIOTHYECKUE TPOOIEMBI.



CocymecTBoBaHue MpUpoabl u uenoBeuecTBa. CoxpaHeHHe OHMOpa3HOOOpaszus KaK OCHOBa
ycroitunBoctd O6uocdepsl. OCHOBa paIMOHAIBHOTO YIPABICHUS MPUPOAHBIMH pECypcaMu M HX
ucnonb3oBanue. JlocTimkeHust OMOJIOTHH M OXpaHa IPUPOIBI.

Hemoncmpayuu:
Ilopmpemur: A.Jlx. Tencnu, B.H. Cykaués, B.1. Bepnaackui.
Tabnuywst u cxemvr: «llumeBbie  1enw», «bUOLEHO3:  cOCTaB ©  CTPYKTypay,

«IIpuponnsle coobmectBa», «llemn nuTaHuA», «OKoJOrHYecKas MNHPaAMHIAY,

«buocdepa u yenoBek», «IKocHCTEMA HMIMPOKOIMCTBEHHOTO Jieca», « DKOCHCTEMa XBOWHOTO JIecay,
«buoneno3 Bopoéman, «ArpoueHos3», «lIpuMepHble aHTPONOreHHBIE BO3JACHCTBUS Ha NPUPOLY»,
«Baxnelnue WCTOYHHMKM 3arps3HEHUs BO3JyXa M TIPYHTOBBIX BOI», «llouBa — BaxkHeWas
coctaBysiromast 6uocdepsr», «dDakropbl Aerpaganuu nous», «llapHukoBbiil 3¢ dexTy», «DakTopbl
paMOaKTUBHOIO 3arpsisHeHus Ouocgepb», «OOmas crpykrypa Ouocdeps», «PacrnpocTpaHeHue
JKU3HHU B OMocdepe»,

«O30HOBBII 3KpaH Oumocdeprr», «Kpyrosopor yriepoma B Ouochepe», «KpyroBopor aszora B

IPUPOIC».
Oo6opynoBanue: Mojenb-aniuiukauus «TUnuuHble OUOLEHO3Bl», TepOapuit
«PacturensHbIe COO0IIECTBAY, KOJUIEKLIUU «broueHosy, «Bpenurenn Ba)KHEHIITHX

CEeIBCKOXO035MCTBEHHBIX KYJIbTYpP», TepOapuu ¥ KOJUICKIIUU PACTCHUHN U KUBOTHBIX, IPUHAIICIKAIINE K
pa3HbIM 3KOJIOTUYECKMM TrpynrmaM oJHoro Buaa, Kpacnas kuura Poccuiickori Penepauuu,
M300paKeHHS OXPaHsIEMbIX BUIOB PACTEHUM U )KUBOTHBIX.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBbI
ITO BUOJIOTUHA HA YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHMUAA

Cormacho ®I'OC COO ycranaBnuBarOTCs TpeOOBaHMA K  pe3yibTaTaM  OCBOEHUS
o0yyaromyMuUCs MpOrpaMM CpeAHero oouero oOpa3oBaHUS: JUYHOCTHBIM, METANpeIMETHBIM U
IIPEIMETHBIM.

JIMYHOCTHBIE PE3YJIBTATbBI

B crpykType JIMYHOCTHBIX PE3yJbTATOB OCBOEHHs IpeaMera «bHONOrus» BBIIEIECHBI
CJICAYIOUINE COCTABIAIOLINE: OCO3HAHME O0YYaIOIUMUCS POCCUHCKOM IpakJaHCKONW HJIEHTUYHOCTH
— TOTOBHOCTH K CaMOpPa3BUTHIO, CAaMOCTOSATEIBLHOCTH U CAMOOIIPEACIICHUIO, HAIMYME MOTUBALUU K
0o0yueHHI0 OWOJIOTHH, LIeJIEHANPABICHHOE pPa3BUTHE BHYTPEHHUX YOEXIEHUH JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX LIEHHOCTEH U UCTOPUYECKUX  Tpagului pa3BUTHUSA OMOJIOTHYECKOTO 3HaHUA,
TOTOBHOCTb U CIIOCOOHOCTh OOYYaroIMXcs PYKOBOJACTBOBATHCS B CBOEH JEATEIBHOCTH LEHHOCTHO-
CMBICJIOBBIMH ~ YCTQaHOBKAMH, HPUCYIIUMH CUCTEME OHMOJIOTMYECKOro oOpa30BaHUs, HaJIU4yue
9KOJIOTUYECKOTO NMPaBOCO3HAHHUS, CTIOCOOHOCTH CTaBUTh LIEJIU U CTPOUTH KU3HEHHbIE IIJIaHBbI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUs ImpeaMmera «bHonOrms»  IOCTUTAlOTCAB  €IMHCTBE
yueOHoM 51 BOCITUTATEIbHON JIEATEITbHOCTH B COOTBETCTBUU C TPATULMOHHBIMU
POCCUICKMMH COLMOKYJIbTYPHBIMHM, HCTOPUYECKHMMHM U JTyXOBHO- HPaBCTBEHHBIMH IIEHHOCTSIMH,
OPUHATBIMH B OOLIECTBE IMpaBWJIaMd M HOPMaMU TIOBEJIEHUS M CIIOCOOCTBYIOT Ipolieccam
CaMOIIO3HAHHUs, CAaMOBOCIIUTAHHS M CAMOPA3BUTHUSA, PA3BUTHUS BHYTPEHHEH NO3WLHH JINYHOCTH,
MaTPUOTU3MA, YBAKECHHS K 3aKOHY M IIPABOMOPSIKY, YEIOBEKY TPyJda M CTaplIeMy IOKOJEHUIO,
B3aMMHOTO yB@XEHHs, OEpeKHOT0 OTHOLIEHHS K KyJbTYpHOMY HAcIEIUI0O U  TPAJUIMIM
MHOTOHAallMOHAJIBHOTO Hapoaa Poccuiickon denepannu, IpupoIe U OKPYKAOLIEN Cpere.

JIMYHOCTHBIE pEe3yNbTaThl OCBOCHMA YydeOHOro mpeamera «bHomorus» IOMKHBI OTpaKaTh
TOTOBHOCTh M CHOCOOHOCTH OOYYalOIIMXCS PYKOBOACTBOBATHCA C(HOPMHUPOBAHHOW BHYTPEHHEH



NO3HULKEH JINYHOCTH, CUCTEMOW LIEHHOCTHBIX OpHUEHTALWi, MO3UTHUBHBIX BHYTPEHHUX YOCXKICHHIH,
COOTBETCTBYIOIIUX TPAJAULUOHHBIM IIEHHOCTSIM POCCHHCKOTO OOINECTBa, PACIIUPEHUE >KU3HEHHOTO
ONbITAa WU OIBITA ACATEIBHOCTU B IPOLECCE PEANU3ALNUN OCHOBHBIX HAlpPaBICHUM BOCIUTATEIBHOU
JESATEIIBHOCTH, B TOM YNCIIE B YACTH:

1) rpasaaHcKoro BOCIHTAHUS:

chOPMUPOBAHHOCTh ~ TPAKJAHCKOH  TMO3UIMK  OOydYaromierocs  Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIICKOT0 O0IIECTBa;

OCO3HAHHWE CBOMX KOHCTUTYLHMOHHBIX TpaB U 00s3aHHOCTEW, yBaKEHHWE 3aKOHA U
MIPABOIOPAJIKA;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW MESATEIBHOCTH NPU CO3/JaHUU Y4YEOHBIX MPOEKTOB,
peleHnn y4eOHbIX U MO3HABATEIbHBIX 33/1a4, BHIIIOJHEHUN OMOIOTHYECKUX SKCIIEPUMEHTOB,;

CIOCOOHOCTh ONPEAEATh COOCTBEHHYIO MO3ULMIO 110 OTHOIIEHUIO K SIBICHHSIM COBPEMEHHOMN
XKHU3HU U OOBSCHATD €€;

YMEHHUE YYUTBIBaTh B CBOMX JEHCTBHSIX HEOOXOJMMOCTb KOHCTPYKTHBHOT'O B3aMMOJEHCTBHS
Jro/ie ¢ pa3HbIMU YOEKICHUSAMH, KYJIbTYPHBIMU LIEHHOCTSMHU U COLIMATILHBIM I1OJI0KEHUEM;

TOTOBHOCTb K COTPYJHHMYECTBY B IIPOLIECCE COBMECTHOTO  BBIIOJHEHUS  Yy4YeOHBIX,
MIO3HABATEJIbHBIX U HCCIIE0BATENbCKUX 33/1a4, YBAKUTEILHOIO OTHOLIEHUS K MHEHHIO OIIIOHEHTOB
npu 00CYX/IEHUH CIIOPHBIX BOIPOCOB OMOJIOTHYECKOTO COJICPKAHMUS;

T'OTOBHOCTb KT YMaHHTapHOﬁ n BOJ'IOHTépCKOfI JACATCIIbHOCTH,

2) maTpHOTHYECKOro BOCHUTAHMS:

c(OPMUPOBAHHOCTh POCCHUUCKON T'PAKIAHCKOW WICHTUYHOCTH, MATPHOTU3MA, YBAKCHHS K
CBOEMY HAapojay, 4YYBCTBa OTBETCTBEHHOCTHU Iiepen; PoauHOW, ropaoctu 3a CBOM Kpaid, CBOIO
Poauny, cBOI SI3bIK U KyJBTYpY, IPOLUIOE U HACTOSIIIEe MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

IIEHHOCTHOE OTHOIICHHE K MPUPOJHOMY HACJIECIUIO0 M TMAaMSATHUKAM TMPUPOJBI, TOCTHKCHHUSIM
Poccuu B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUSX, TPY/E;

CIIOCOOHOCTh OILIEHMBATh BKJIAJ] POCCHUHCKHMX YUY€HBIX B CTAHOBJICHHE M pa3BUTHE OMOJIOTHH,
MOHUMAaHUs 3HAUYEHUS OMOJIOTHH B MO3HAHUM 3aKOHOB MPUPOJIBI, B )KU3HHU YEJIOBEKA U COBPEMEHHOTO
o011eCTBa;

ujeitHas yoexaEHHOCTh, TOTOBHOCTh K CIy>KE€HHUIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTH 32
ero cyan0y;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:
OCO3HAaHHE JYXOBHBIX IIEHHOCTEH pOCCHIiCKOTO Hapoaa; chopMHpPOBAHHOCTH
HPaBCTBEHHOT'O CO3HAHMUSI, STUYECKOTO [IOBEICHHS;
CIIOCOOHOCTh OLIEHUMBAaTh CUTYAlUMI0 W IPUHHMATh OCO3HAHHBIE pPEIIEHUs, OPUEHTHPYSICh Ha
MOpaJ'II)HO-HpaBCTBeHHBIe HOpMLI U IE€HHOCTH,
OCO3HaHWE JTUYHOTO BKJIaJa B MOCTPOCHUE YCTOMYMBOTO OyIyIIEero; OTBETCTBEHHOE OTHOIICHHE
K CBOUM POJIUTEIISIM, CO3/IaHUIO0 CEMbH Ha OCHOBE
OCO3HAHHOT O HpI/IHHTI/Iﬂ HeHHOCTeI\/II CGMCfIHOfI XKN3HU B COOTBECTCTBHUH C Tpa)II/IHI/ISIMI/I HapO)IOB
Poccun;

4) acTeTHyecKoro BOCIUTAHMS:
SCTETHYECKOE OTHOMIEHME K MHUpPY, BKIKOYas OCTETHKY ObITa, HAy4HOTO M TEXHMYECKOTO
TBOPYECTBA, CHIOPTA, TPY/a, OOMIECTBEHHBIX OTHOIIEHHIA;
IIOHUMAHHUEC SMOIIMOHAJIBHOTO BO3H€ﬁCTBI/Iﬂ JKUBOH Ipupoabl U eé OEHHOCTH, T'OTOBHOCTH K
CaMOBBIPAKEHUIO B Pa3HBIX BUAX HCKYCCTBA, CTPEMIICHHUE IIPOSIBIATh

KadyeCcTBa TBOp‘IGCKOﬁ JIMYHOCTH,



5) ¢usuueckoro BocnMTaHMsl, (OPMHPOBAHHA KYJLTYPhl 310POBbS H 3MOIHOHAJILHOIO
Os1aromosyqusi:

[IOHMMaHWe W peajlu3alus 340poBoro M Oe3omacHoro oOpas3a XHU3HM (340pOBOE IMUTaHHE,
COOJIIOJICHNE TUTMEHUYECKUX IpaBWJI W HOPM, cOaJaHCUPOBAHHBIA PEKUM 3aHATUH U OTAbIXA,
peryisipHas (u3nyeckas akTUBHOCTb), OEpEXHOr0, OTBETCTBEHHOI'O U KOMIIETEHTHOI'O OTHOILEHUS K
COOCTBEHHOMY (PM3UYECKOMY M IICUXUUYECKOMY 3/10POBbIO;

[IOHMMaHKHE LEHHOCTH MPAaBUJI MHIUBUAYAIBHOIO U KOJJIEKTUBHOIO 0€30MacHOro MOBEIECHUS B
CUTYalLUsAX, YTPOXKAIOIIMX 3IOPOBBIO U )KU3HU JIIOJEH;

OCO3HAHME TMOCIEACTBUI M HENPHUATUS BPEIHBIX NPUBBIUEK (YMOTpPeOICHUs aJKOToJIs,
HapKOTHUKOB, KYpEHMUS);

6) TpynoBoro BocnuTaHus:
TFOTOBHOCTB K TPYAY, OCO3HaHHE IEHHOCTU MacTepCTBa, TPYAOI00HE;
TOTOBHOCTh K AKTUBHOW JEATEIbHOCTH TEXHOJIOTMYECKON M COIMANbHON HAaIlpaBICHHOCTH,
CIIOCOOHOCTh MHUIIMUPOBATh, JIAHUPOBATH M CAMOCTOSATEIHHO BHITIOIHAThH TAKYIO I€ATEIbHOCTS;
UHTEpPEC K pasIu4HbiM cdepaM MpoPecCHOHATBHON JIEATENbHOCTH, YMEHHE COBEpIIATh
OCO3HAHHBIN BBIOOP OyayIel mpodeccuu U peaanu30BbIBaTh COOCTBEHHBIE KU3HEHHbIC TIIaHbI,
TOTOBHOCTb U CLIOCOOHOCTH K 00Pa30BaHUIO U CaMOOOPa30BAHUIO HA MPOTSKEHUH BCEH KU3HH;

7) 7K0JI0THYECKOI0 BOCIIHTAHUS:

9KOJIOTMUYECKU 11eJIeCO00pa3HOe OTHOLIEHHE K NPUpOJEe KaK HCTOYHHMKY >KM3HM Ha 3emie,
OCHOBE €€ CYILIECTBOBaHMUS,

MTOBBILLIEHUE YPOBHSI KOJIOTMUYECKON KyJIbTYpbl: IPUOOPETEHUE OIBITAINIAHUPOBAHUS IIOCTYIIKOB
Y OLICHKU UX BO3MOXKHBIX IIOCIEACTBUN JUIsl OKPYKAIOIEH CPEMbL;

OCO3HAHME TTI00ABHOTO XapaKTepa KOJIOTHYECKUX MPoOIeM U Iy Tel NX pelieHus;

CIIOCOOHOCTh HCIIOJIB30BAaTh IPHUOOpETaeMble MPU MU3yUYEHUU OMOJIOTUW 3HAHUS U YMEHHS IMpH
pemieHny MpoOieM, CBSI3aHHBIX C PALMOHAIBHBIM MPUPOJONOIb30BaHUEM (COONIO/IEHNE MpaBUIl
MIOBEJICHUSI B NIPUPOJE, HANPABICHHBIX HA COXPAaHEHHE PaBHOBECUS B HDKOCHCTEMAaxX, OXPaHy BHUJOB,
JKocUucTeM, Onochepsi);

AKTHUBHOE HEIIPUATHE JEHCTBHM, MPUHOCSIIMX BPEJA OKPYKAKOLIEH NMPUPOJHOU Cpesle, yMEHue
IPOTHO3UPOBATh HEOJIATOMPUSATHBIE SKOJOTMUYECKHE IOCIEACTBUS MPEINPUHUMAEMBIX JIEHCTBUHA U
IIpeoTBpallaTh UX;

HaJau4yue pa3BUTOrO DKOJOTMYECKOIO MBIIUICHHS, OKOJOTMYECKOM KYyJIbTYpBI, OIBITA
JEATEIIBHOCTH  JKOJOTMYECKOM  HAaNpaBIE€HHOCTH, YMEHHs  PYKOBOACTBOBATbCA HMMH B
MIO3HABATEJIIbHOM, KOMMYHMKaTUBHOM M  COLMAJBHOM IPAKTHKE, TOTOBHOCTH K YYacTHIO B
MIPaKTUYECKOU NEATEIbHOCTH DKOJIOTMUECKON HAIIPaBIEHHOCTH;

8) menHocTH HAy4HOr0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MMPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO pPa3BUTHUSA
HayKH U OOIIECTBEHHOM NMPaKTHKH, OCHOBAHHOI'O HA JIaJiore KyJIbTYp, CHOCOOCTBYIOLIETO OCO3HAHMIO
CBOETO MECTA B MOJIUKYJIBTYPHOM MUDE;

COBEpIICHCTBOBAHUE SI3BIKOBOM M YHTATEIbCKOM KyJIbTypbl KakK CpPEICTBAa B3aWMOJAEWUCTBUSA
MEXy JI0AbMH U II03HAHUS MUDA;

MOHMMaHue crneuuduky OWOJIIOTUM Kak HayKd, OCO3HaHus €€ poiu B (opMHUpOBaHUU
palliOHAJIBHOIO  HAy4YHOTO  MBIIUICHMS, CO3/1aHUU L[EJIOCTHOTO npejcTaBiIeHus 00
OKpYXaloIlleM MHUpEe KaK O €IUHCTBE MPHUPOAbI, YeJIOBeKa M OO0IIecTBa, B IMO3HAHUM MPHUPOJIHBIX
3aKOHOMEPHOCTEH U pelIeHnH MPOoOJIeM COXpaHEHUsI IPUPOJHOTO PABHOBECHS;

yOEKIEHHOCTh B 3HAYUMOCTH OMOJIOTUHU /71l COBPEMEHHOM LIMBUIM3ALMU: 00€CTIeYeHHs] HOBOTO
YPOBHSI pa3BUTHUSI MEAMIMHBI, CO3/IaHHUE TEPCHEKTUBHBIX OHWOTEXHOJOTHUH, CIOCOOHBIX pelaTh
pecypcHble MpoOJeMbl Pa3BUTHs 4YEJIOBEYECTBA, IOMCKa IIyTed BBIXOAA U3 IJI00AIBHBIX
9KOJIOTUYECKUX MpobieM U obOecreueHHsl MepexoAa K YCTOHYHMBOMY Pa3BUTHUIO, PallMOHATIBHOMY



HCTIOJIb30BAHUIO MIPUPOJTHBIXPECYPCOB U (DOPMHUPOBAHHUIO HOBBIX CTAHAAPTOB KU3HU;

3aWHTEPECOBAHHOCTh B TOJIYYEHUH OHMOJOTMYECKMX 3HAHMW B IIENAX TOBBIMICHHUS OOmIeH
KyJbTYpbl, €CTECTBEHHO-HAYYHOH TIPaMOTHOCTH, KaK COCTaBHOW 4acTH (YHKIHMOHAIbHOU
rPaMOTHOCTH O0yuaromuxcs, (GopMUpyeMOi Mpy N3Yy4EeHUHONOJIOTHH;

MMOHUMaHHE CYIIHOCTH METOJI0OB IMO3HAHUS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX,CIIOCOOHOCTH
UCIIONIb30BaTh TOJy4YyaeMble 3HAHUS U1 aHaluM3a U OOBSICHEHHUS SIBICHUI OKpPYXalollero Mupa H
OPOUCXOIAIIMX B HEM HM3MEHEHHH, yMEHHE JelaTb OOOCHOBAHHbIE 3aKJIIOUEHUS HAa OCHOBE
HAy4YHBIX (AKTOB U HMEIOIIUXCS JaHHBIXC LENbI0 TOJYyUYEHHS JOCTOBEPHBIX BBIBOJIOB;

CHOCOOHOCTh CAMOCTOATEIBHO UCIIOJIB30BATh OWOJIOTMYECKUE 3HAHUS JJISl PEeLIeHUs MpobiieM B
peaIbHBIX KU3HEHHBIX CUTYaLIUSIX;

OCO3HAaHHE LIEHHOCTH HAy4HOH JESATENIbHOCTH, T'OTOBHOCTh OCYILIECTBJISTh IPOEKTHYIO H
MCCJIEIOBATEILCKYIO AESITEIbHOCTh HHAMBUAYAIBHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOPA30BaHUIO, K AKTUBHOMY
MIOJTYYCHHIO HOBBIX 3HAHUH 1O OMOJIOTUU B COOTBETCTBHH C )KU3HEHHBIMHU TOTPEOHOCTSIMH.

METAINPEIMETHBIE PE3YJ/IbTATbBI

MertanpeameTHble pe3yJbTaTbl OCBOGHUsS Yy4yeOHOro mnpenMera «buosorus» BKIIIOYAIOT:
3HauMMble Ui (OPMHUPOBaHMS  MHUPOBO33PEHHUS  OOYYAlOIUXCA  MEKAMCLUUIUIMHAPHBIE
(MeXnpeaMeTHbIEe) OOlLeHAayYHbIE MOHATHUS, OTPAXKAIOIINUE LIEJOCTHOCTh HAYYHOM KApTHUHBI MUpPA U
cneun UKy METOA0B IMO3HAHMSI, UCIIOJIb3YEMBIXB €CTECTBEHHBIX HayKaX (BEILECTBO, SHEPTHsl, SBJICHHE,
IPOLECC, CHUCTEMa, Hay4HbId (aKT, MPUHLUI, TUIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
HCCIIEI0BAHMNE,

HaOJroleHue, M3MEpeHHe, OHKCHEpPUMEHT U JpYyruxX), YHUBEpcalbHble YydeOHbIE JCHCTBUS
(mo3HaBaTenbHBIE, KOMMYHHKATHBHBIC,  pETYyJIATHBHBIC), oOecrmeyuBaromue QGOpMHPOBAHUE
(YHKIIMOHAJIBHOW TIpPaMOTHOCTM M COLIMAJIbHOM KOMIETEHIMH OO0YyYaroluxcs, CIIOCOOHOCTh
00yyaroIuxcs HCMHOJb30BaTh OCBOCHHBIE MEKIUCHUIUIMHAPHBIE, MHPOBO33PEHYECKHE 3HAHHUS U
yHUBEpcaJIbHble yueOHbIE AEUCTBUS B T03HABATEIBHON U COLMATbHON MPAKTHKE.

Ilo3HaBaTe/bHbIE YHUBepPcAJIbHbIE y4eOHBbIe AelicTBUS
ba3oBble JIornyeckKue AeicTBHA:

CaMOCTOSITENTLHO  ()OPMYJIUPOBATh M aKTyaJ M3UpOBaTh MpPOOJIEMy, paccMaTpuBaTh ¢
BCECTOPOHHE;

WCIOJIb30BaTh MPH OCBOCHUM 3HAHWUH TPUEMBI JIOTUYECKOTO MBINUICHUS (aHAJM3a, CHHTE3a,
CpaBHEHUs, Ki1accu(uKaluu, 0000IIeHNs ), pACKPBIBATH CMBICT OMOIOTUYECKUX TOHATHH (BBIIEIATH X
XapaKTepHbIC IPU3HAKN, YCTAHABIMBATH CBSI3U C JIPYTUMHU TOHITHIMH);

OTIPECIIATE IENIN JACSITeILHOCTH, 3a7aBas mapaMeTpbl H KPUTEPHH WX JOCTHKCHHS, COOTHOCUTH
PE3YNIBTATHI ISATSIBHOCTH C TTOCTABIICHHBIMH IEJISIMU;

HCIOJIb30BaTh OMOIOTUYECKUE TTOHITHS AJIs1 OObSICHEHUS (PAKTOB U SIBIICHUH KUBOUIIPUPOIBL;

CTPOUTH JIOTHYECKHE PaCCyXJICHUS (WHIYKTHBHBIC, JCTyKTUBHBIC, 10 AHAJIOTHUW), BBHISBISTH
3aKOHOMEPHOCTH W TPOTUBOPEUHs B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATH BHIBOABI U
3aKJIIOYEHNUS;

MPUMEHSITh CXEMHO-MOJICIbHBIC CpEACTBA JUISI TPEJACTABICHUS CYIICCTBCHHBIX CBS3eH U
OTHONICHUHA B M3yYaeMbIX OHOJOTHYECKHMX OOBEKTaX, a TaKke NPOTHBOPEUM pPa3HOro poja,
BBISIBJICHHBIX B Pa3JIMYHbBIX HHPOPMAITMOHHBIX HCTOYHUKAX;

pa3palarhiBaTh IUIAH PEIICHHUS MPOOJIEMBI ¢ yY4ETOM aHaIM3a HMMEIOIIUXCS MAaTePUATBHBIX H
HEMaTepUATBHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JCSATEIHLHOCTH, OIICHHUBATH COOTBETCTBHE PE3YJbTaTOB IIEJISM,
OIICHUBATh PUCKHU TIOCITIEACTBUIA NESTEILHOCTH,

KOOpJIWHUPOBATh W BBINONHATH PabOTy B  YCIOBHUSX pPEAbHOTO, BUPTYAIbHOTO U



KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS,
pa3BUBaTh KPEaTUBHOE MBIIIJICHUE TPU PEILICHUH KU3HEHHBIX MPOOJIEeM.

Ba3zoBrbIe ucciienoBaTebCKHe NeCTBUA:

BJIQJICTh HAaBBIKAMHU YYCOHO-HCCIIEIOBATEILCKOM U TPOCKTHON JEATEIHHOCTH, HaBBIKAMH
paspenieHus: MmpooJieM, CIIOCOOHOCThIO M TOTOBHOCTBIO K CaMOCTOSITEIIBHOMY IOWCKY METO/OB
peH_IeHI/ISI HpaKTI/I‘IeCKI/IX 3aaa4, HpI/IMeHeHI/IIO paSJII/I‘-IHBIX MCTOAOB IIO3HAHUA,

WCIIOIb30BaTh Pa3UYHbIC BUJBI JIEATCIBHOCTH TIO TIOJYYEHUIO HOBOTO 3HAHWs, €ro
UHTEpIpeTalnu, IpeoOpa3oBaHUIO U IPUMEHEHHUIO B YUEOHBIX CUTYalUsAX, B TOM YUCIETIPU CO3/IaHUU
y4eOHBIX M COIUATLHBIX IPOCKTOB;

(¢hopMUpOBaTh HAYYHBIA THIT MBIIUICHUS, BJIAJACTh HAYYHOH TEPMUHOJOTHEH, KIIIOUYEBBIMU
INOHATUAMU U METOAAaMU,;

CTaBHUTH U (HOPMYIIMPOBATH COOCTBEHHBIC 32/1a4 B 00pa30BaTEIbHON ICATEIHHOCTUHN KU3HEHHBIX
CUTyalusx;

BBIABJIATH NPUYUHHO-CICACTBCHHBIC CBA3HW W AKTYAJIM3UPOBATH 3aady, BBIABHUIaATb TUIIOTC3Y eé
peIICHMA, HAXOAWUThb apryMCHTBI JJId AO0KAa3aTCJIbCTBAa CBOUX YTBep)KI[eHI/Iﬁ, 3aaBaTb MMapaMETpbl U
KpPUTEpHUU PELICHUA,

AHAJIIM3UPOBATH MMOJTYYCHHBIC B XOAC€ PCIICHHUA 3aJa4ur PE3YJIbTAaTbhbl, KDUTUUCCKNU OLUCHHUBATHL HUX
AOCTOBCPHOCTD, IPOTHO3UPOBATL U3BMCHCHHUEC B HOBBIX YCIIOBUSX,

AaBaTb OLCHKY HOBBIM CHTyallMsdM, OLCHUBATH HpI/IO6peTéHHI)II71 OIIBbIT, OCYILICCTBJIATH

LeJICHATPaBICHHBIN TOUCK MepEeHOCca CPEACTB U CIIOCOOO0B ACUCTBUS
B MPOECCHOHANBHYIO CPELyY;

YyMETh  TEPEHOCUTH 3HaHUSI B TI03HABATEIBHYIO U IPAKTHYECKYIO obnactu
KUBHECACATCIIBHOCTH,

YMETbh UHTEIPUPOBATh 3HAHUS U3 Pa3HBIX IPEAMETHBIX 00J1acTei;

BBIIBUTATh HOBBIE UJEH, TIPEIaraTh OPUTHHAIBHBIE TOAXO0/IbI U PEIIEHHUs, CTABUTHIIPOOIEMBI U
3a/1auu, JOIYCKAIOUUe albTEePHATUBHbBIC PEILICHMUS.

Pa6ora c undopmanueii:

OpPUEHTHPOBATHLCS B PA3IUYHBIX UCTOUYHUKAX MH(pOpMaLuu (TeKcTe y4eOHOro mocoous, Hay4Ho-
HOMYJIIPHOI JIuTepaType, OMOIOIMYECKHX CIIOBApsAX U CIIPABOYHUKAX, KOMIBIOTEPHBIX 0a3aX JaHHBIX,
B lHTepHeTe), aHanmu3upoBaTh UH(GOPMALIMIO PA3INYHBIX BUAOB U (POPM NPECTABICHUS, KPUTUUECKU
OLICHUBATh €€ JOCTOBEPHOCTh NUHENIPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampochl W MPUMEHATh pa3IW4yHbIE METOJAbl IPU IIOUCKE U OTOOpe
6uonornyeckoit MHGOpMaIK, HEOOXOIMMOM JJIs BHIIOJIHEHUs yUeOHbIX 3a/1a4;

npuoOpeTaTh  OMBIT  HUCMOJb30BaHUS  HMH(OPMAIMOHHO-KOMMYHHMKATUBHBIX  TEXHOJIOTHA,
COBEPULICHCTBOBATH KYJIbTYPY aKTUBHOI'O MCIIOJIB30BAaHUS PA3JIMYHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHUMAJIbHYIO (pOopMy IpescTaBiIeHus OMOJOrHyecKo MHPOpMaluu
(cxembl, rpaduKu, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U JPYTOe);

UCIOJb30BaTh HAyyHBIH S3BIK B KayecTBE CpeACTBa MNpU paboTe ¢ OHOJIOrHYECKOM
uHpopMaLueil: MPUMEHATh XHUMHUYECKHe, (U3NYecCKHMe M MaTeMaTW4YecKhe 3HAaKh W CHUMBOJIBL,
dbopMmy1ibl, aO0OpeBUATYpy, HOMEHKIATYPY, UCIIOJIb30BATh U MPEOOPa30BbIBATH3HAKOBO-CHMBOIMYECKHE
CpEeJCTBa HAIJISIIHOCTH;

BJIaJIeTh HABBIKAMH PACMO3HABAHUS M 3aILUTHl MH(pOpMANU, HHPOPMALUOHHONW 0€30MacHOCTH
JUYHOCTH.

KoMMmyHuKaTHBHBIE YHHBepPCAaJbHbIe YueOHbIe /1eiicTBUSA
Oo0menue:

OCYH_IGCTBJIHTB KOMMYHI/IKaI_II/II/I BO BCECX C(bean KHN3HHU, AKTHUBHO y‘-IaCTBOBaTB B OUaJIore
WIH JWCKYCCHH II0 CYIIEeCTBY O0OCYyXIaeMoi TeMbl (YMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBAThH



CYXKACHUA OTHOCUTCIIBHO BBIITOJIHCHHUA Hpe;maraeMoﬁ 3aJa4u,

YUUTBIBaTh MHTEPECHI U COTTIACOBAHHOCTb MO3ULMNA APYTUX YYACTHUKOB IMAJIOTa WU AUCKYCCHH);

pacro3HaBaTh HeBepOajlbHbIE CpPEACTBA OOLIEHMs, NOHUMaTh 3HAYEHHE COLMAJIbHBIX 3HAKOB,
NPEINOCHUIOK BO3HUKHOBEHHSI KOH(DIUKTHBIX CHUTyalUd, yMETh CMSTr4aThb KOH(JIUKTBI M BECTH
IIEPErOBOPHI;

BJIAJIeTh PA3JIMYHBIMU CIIOCOOAMH OOILEHHUS M B3aUMOJCHCTBUS, IOHUMAaTh HAMEPEHUS APYTUX
JIOCH, TPOSBIATH YBAXHUTEIHHOE OTHOIIEHHWE K COOCCEHHKY M B KOPpPEKTHOW Qopme
(dopMyIHpOBaTH CBOU BO3PAKEHUS;

pa3BEPHYTO U JIOTMYHO U3JIaraTh CBOKO TOUKY 3PEHUS C UCII0JIb30BAHUEM S3bIKOBBIXCPE/CTB.

CoBMmecTHAas1 1eSITeIbHOCTD:

MIOHUMATh U UCTIOJIH30BATH IPEUMYILECTBA KOMAaHIHON U MHIMBHYaJIbHON PaOOTHINPH pEIICHUN
Ouosnornyeckoil mpoOaeMbl, OOOCHOBBIBaTb HEOOXOJMMOCTh TNPUMEHEHHs TPYNIOBBIX (opM
B3aMMO/ICICTBUS IPU PELIEHUN y4eOHOH 3a1auu;

BbIOMpPAaTh TEMAaTHKy M METOJbl COBMECTHBIX MACUCTBUII C Yy4€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJI0T0 YIEHA KOJUIEKTHBA,

IIPUHUMATD LIEIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTh U KOOPAUHUPOBATH ACUCTBUS 110
€€ IOCTMIKECHHIO: COCTABJIATH ILIAH JEHCTBUM, pacHpeneisiTh POJIU € y4ETOM MHEHMM Y4YaCTHUKOB,
00CyX/1aTh pe3yJIbTaThl COBMECTHOM padoThI;

OLIEHUBAaTh KayeCTBO CBOETO BKJA/Ja M KaXJOTO yYaCTHHKA KOMAaH[bl B OOLIMI pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

IpeajaraTb HOBBIE IIPOEKTHI, OLEHUBAaTh HAEU C MO3UIUM HOBU3HBI, OPUTMHAJIBHOCTH,
IIPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh ITO3UTUBHOE CTPATETHYECKOE MOBEACHUE B PA3JIMYHBIX CUTYaLHAX, MPOSBIATH
TBOPYECTBO U BOOOpakeHHE, ObITh MHUITUATUBHBIM.

PeryasiTuBHble yHUBepcajbHble y4eOHble 1elCTBHUSA
Camoopranmn3anus:

HCIOJIb30BaTh OMOJIOTUYECKHE 3HAHUS JUISl BBIABIECHUS IMPOOJEM M MX PELICHUSB KU3HEHHBIX
U y4eOHBIX CUTYalHSIX;

BbIOMpPAaTh Ha OCHOBE OHMOJOIMYECKMX 3HAHUM IeJIeBble M CMBICIOBBIE YCTAaHOBKM B CBOMX
JEHUCTBUSIX M TMOCTYNKAaX IO OTHOWIEHUIO K >KUBOM IIPUPOJE, CBOEMY 3/I0POBBIO U 30POBBIO
OKPYXKarOLINX;

CaMOCTOSITENILHO OCYILIECTBISATh TO3HABATENBHYIO JAESITEIbHOCTb, BBIABIATH MPOOIEMbI, CTABUTh
1 GopMyJIMPOBaTh COOCTBEHHBIE 3a/1a4l B 00Pa30BaTEIbHON JEATEIBHOCTH U JKU3HEHHBIX CUTYalUsX;

CaMOCTOSITENILHO COCTaBIATh IUIaH pELIeHUs NpoOIeMbl C YYETOM HMEIOIIUXCS PECypCcoB,
COOCTBEHHBIX BO3MOKHOCTEN U MPEIOYTEHUN;

JaBaTh OLEHKY HOBBIM CUTYaIUsIM;

pacimupsaTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATNIOYTEHU;

JienaTb OCO3HAHHBIM BBIOOp, apryMEeHTHpPOBaTh €ro, OpaTh OTBETCTBEHHOCTH3a PEILICHHE;

OLIEHUBATh MPUOOPETEHHDII OMBIT;
croco0cTBOBaTh (OPMUPOBAHUIO U TPOSBICHUIO MIMPOKOW JpYAWLMU B Pa3HbIX 00JACTIX
3HaHWUN, TOCTOSHHO MOBBIIIATH CBOW 00pa30BaTENIbHbIN U KYJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIBb:

JaBaThb OLIEHKY HOBBIM CHUTyallMsIM, BHOCUTb KOPPEKTHUBBI B JEATEIBHOCTb, OLEHUBATh
COOTBETCTBHUE PE3YJIbTATOB LENISM;

BJIaJCTh HaBbIKaMH MO3HaBaTEeNLHON peq)neKch KakK OCO3HaHHsA COBCPIIACMBIX )Iel\/’ICTBl/If/'I u
MBICJIMTCJIIBHBIX MPOHCCCOB, UX PE3YyJIbTAaTOB U OCHOBaHHﬁ, HUCIIOJB30BATh HpI/IéMBI pe(bneKcm/I JIIsL
OLIEHKU CUTYyalluH, BBIOOpA BEPHOTO PELLICHMS;

YMCThH OLCHUBATH PUCKU U CBOCBPCMCHHO IMMPUHHUMATL PCHICHUSA MO UX CHUKCHUIO; IPUHUMATH



MOTHBBI U apIYMEHTBI APYTUX [IPU aHAIU3E PE3YJIbTATOB AEATEIBHOCTH.

IIpunsiTue cedst u Apyrux:
IMpUHUMATh C€6$I, IIOHUMas CBOM HEAOCTATKH U JOCTOMHCTBA,
IIPUHUMATh MOTHUBEL M apIYMEHTHI IPYTUX IIPU aHAIIN3€ PE3YJIbTaTOB AE€ATEIbHOCTH;IIPU3HABATD
CBOE MPaBO U MPABO JAPYTUX HA OLIUOKU;
pa3BHUBATh CIIOCOOHOCTH TOHUMATh MHP C TTO3UIUH JPYTOro YeI0BeKa.

NNPEAMETHBIE PE3YJIBTATbBI

IIpenmetnble pe3ynbraThl ocBoeHMs mporpammbl COO no Ouonormu Ha 0a30BOM ypOBHE
BKITIIOYAIOT cnenuduyeckue A yuyeOHoro npeamera «buonorusy» HayyHble 3HaHHSA,  YMEHUS U
CTHOCOOBI JencTBUI 1o OCBOEHHUIO, MHTEpHpEeTalvi U MpeoOpa3oBaHUIO 3HAHUHN, BHUJIBI
JeSITeIbHOCTH T10 TOJIyYCHHIO HOBOTO 3HAHUS W NPUMEHEHUIO 3HAHUM B Ppa3IMYHBIX Y4EOHBIX
CUTyallUsX, a TAKK€ B pPEalIbHbIX XU3HEHHBIX CUTyallUsX, CBSI3aHHBIX ¢ Ouosioruei. B mporpamme
IIpeIMETHBIE PE3YJIbTaThl IPEACTABIECHBI 110 T0/1aM 00yYEeHHUS.

[IpenmeTtHbIe pe3ynbTaThl OCBOCHUS yueOHoTOo mpeamera «buonorus» B 10 kiaacce
JIOJKHBI OTPaXKaTh:

c(OPMHPOBAHHOCTh 3HAHMKW O MECTE W pOJM OHWOJOTMM B CHUCTEME HAaydyHOTO 3HAHHA
€CTeCTBEHHBIX HAyK, B (DOPMHPOBAHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOH KapTHHBI MHpa H
HAYYHOTO MHPOBO33PEHUS, O BKJIA/IE POCCHICKHUX M 3apyOeKHBIX YUYEHBIX- OMOJIOTOB B  Pa3BUTHE
Ouonornu, (QYHKIMOHAIBHOM T'PaMOTHOCTH YeJIOBEKa ISl PEHICHHUs )KU3HEHHBIX 3a/1a4;

YMEHHE DPACKpBIBATh COJIEPKAHHE OMOJOTHMYECKUX TEPMUHOB M TIOHSATHHA: >KU3HB, KIETKa,
OpraHusM, Meradoiau3M (0OMEH BEUIECTB U IPEBpALIEHHE DHEPrHH), TOMEOCTa3 (CaMOperyssius),
YpOBHEBas OpraHU3alUsl )KUBBIX CHCTEM, CAMOBOCIPOM3BEACHNE (PEIPOTYKIIHSI), HACTIEICTBEHHOCTD,
U3MEHYMBOCTb, POCT U Pa3BUTHE;

YMEHHE W3JIaratb OWOJIOTHYECKHE Teopuu (KIETOYHas, XPOMOCOMHAs, MYTallMOHHA,
LEHTpajbHas JorMa MOJIEKyJsipHON Ouoisoruu), 3akoHbl (I Mengena, T. Moprana, H.U.
BaBwiioBa) u yuenus (0 LeHTpax MHOrooOpa3usi U MPOUCXOXKACHUS KyJNbTypHbIX pacteHudt H.M.
BaBunosa), onpeaensaTh IpaHUIbl UX MPUMEHUMOCTH K )KUBBIM CHCTEMAM;

yMEHUE BIaJeTh METOJaMH HAy4YHOTO TII03HaHWS B OHOJOrMM: HaOJIOJAEHUEU ONMHUCAHUE
KHUBBIX CHUCTEM, MPOLIECCOB U SBJICHH, OPTaHU3AIMS U MPOBEJCHHE OMOIIOTHIECKOTO IKCIEPUMEHTA,
BBIJIBUKCHUE THUIIOTE3bI, BBISIBICHUE 3aBUCHMOCTH MEXIY HCCIEeTyeMbIMH BETMYNHAMH, OOBSICHEHNE
MOJYYEHHBIX pe3yJbTaTOB, HCIOJIb30BAaHHBIX HAyYHbBIX TOHSATHHA, TEOpUl W 3aKOHOB, YMEHHUE
JieNiaTh BBIBOJIBI HA OCHOBAHUH TTOJTyYE€HHBIX PE3YIIbTATOB;

YMEHHE BBIJEISATh CYNIECTBEHHBIC TMPH3HAKKM BUPYCOB, KIETOK IPOKAPHUOTH IYKAPHOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, OCOOCHHOCTH IPOLIECCOB: OOMEHA BEIIECTB M
NIPEBpAICHAs YJHEPTUH B KJIETKe, POTOCHHTE3a, MIIACTUYECKOTO0 W DHEPreTHYecKoro  oOMeHa,
XEMOCHHTE3a, MHUTO3a, Mei03a, OIUIOAOTBOPEHUS, PA3MHOKEHUS, HHIUBUAYAILHOTO Pa3BUTHA
opraHusma (OHTOT€He3);

YMEHHE TPUMEHATh TOJTYYeHHBIC 3HAHHUS JIsi OOBSICHEHHsS OHOJOTMYECKHX TIPOIECCOB |
SBIICHUM, JJI TPUHATUS NPAKTHUECKUX PEUICHUH B IOBCEIHEBHOW JKHU3HU C IIeJbI0 OOecredeHus
0€30IaCHOCTH CBOETO 37I0POBBSI M 37I0POBBSI OKPY’KAIOMIUX JIFOAEH, COOMOACHNUS HOPM TPaMOTHOTO
NOBEJICHUST B OKpYXKaloUled MPHUPOJHON cpene, TMOHUMaHHEe HEOOXOTUMOCTH HCIOJIh30BAHUS
JOCTHKEHUI COBpEMEHHOM OMOJIOTMH U OMOTEXHOJIOTUH IS pallMOHAILHOTO PUPOAOIOIH30BAHNUS;

YMEHHE peliaTh dJIeMEHTapHbIe TeHETHYECKHE 3aa4ll Ha MOHO- M AUTHOPHIHOE CKPEUIHMBAaHNE,
CIIETIJICHHOE HACJIEJOBAHUE, COCTABIATH CXEMbl MOHOTHOPUIHOTO CKPELIMBAHUS I MpeICKa3aHHs
HacJIeI0BaHMs [TPU3HAKOB Y OPraHU3MOB;

YMEHHUE BBIMOJIHATH J1JA0OPATOPHBIC U MPAKTUIECKUE padOTHI, COOMI0NATh MpaBMiIa TIpH padboTe ¢
y4eOHBIM U Jab0paTOPHBIM 000PYI0BAaHUEM;



YMEHHE KPUTUYECKH OICHMBATh W HHTEPIPETUPOBATh HH(OpMANHI0 OHOIOTHYECKOTO
COJICPIKaHUs, BKIIIOYAIOIIYIO TICEBJIOHAYYHBIC 3HAHHUS M3 PA3IMYHBIX HCTOYHUKOB (CpECTBA MACCOBOM
uH(pOpMaIIMK, HAYIHO-TIONMYJIIPHBIC MaTePHAIIbI), STUYECKUE ACTIEKTHl COBPEMEHHBIX UCCIICJIOBAHHIA B
OMOJIOTUH, MEIULIMHE, OMOTEXHOIOIHH;

YMEHHE CO3/1aBaTh COOCTBCHHBIC ITMCbMEHHBIC M YCTHBIC COOOIICHHS, 0000IIas OMOJIOrHIEeCKYIO
uH(GOPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOIH30BATh MOHATUHHBIN anmapar OMOJIOTHH.

[IpenmerHbie  pe3ynbTaThl  OCBOeHHMS  yueOHoro mpenmera «buomorus» B 11 kiacce
JIOJIKHBI OTPaXKaTh:

chOpPMUPOBAHHOCTh 3HAHUI O MecTeé M pOJM OWOJNIOTMHM B CHCTEME HAy4YyHOTO 3HaHUA
€CTECTBEHHbIX HayK, B (DOPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOW KAapTUHBI MHpa H
HAYYHOTO MHPOBO33PEHUS, O BKJIA/IE POCCHUCKHUX M 3apyOeKHBIX y4EHBIX- OMOJIOTOB B  Pa3BUTHE
Ouosnoru, (QYHKIHOHATBHOW TI'PAMOTHOCTH YEJIOBEKa I PEelIeHUs KU3HEHHBIX 3a7a4;

YMEHHE DPACKPBIBATh COJACPNKAHWE OHMOJIOTHYCCKMX TEPMHUHOB W TOHSTHIA: BHI, TOITYJISIIHS,
reHO(OH], HBOJIONMS, ABIKYIIUE CHIIBI ((aKTOPBI) SBOJIOLWH, MPUCIOCOOICHHOCTh OPTaHU3MOB,
BUJI000pa30BaHne, 3KOJOTUYCCKUE (PaKTOPHI, SKOCUCTEMA, MPOIYICHTHI, KOHCYMEHTHI, PEAYICHTHI,
[[ENHU MUTAHUS, YKOJIOTHYeCKas mupaMua, Ouoreomnenos, onocdepa;

YMEHHE H3JIarath OMOJIOTHYecKre Teopur (dBoronroHHas Teopus Y. JlapBuHa, cHHTETHYECKas
TEOpUs 3BOJIOLUH), 3aKOHBI M 3aKOHOMEPHOCTH (3aposiieBorocxoactsa K.M. bapa, yepenosanus
IJIaBHBIX HampaBieHuid u nyted osBomonuu A.H. CesepuoBa, ydenuss o Ouochepe B.H.
BepHaackoro), onpeaensTs TpaHUIBI UX MPUMEHUMOCTH K KUBBIM CUCTEMAaM;

YMEHHE BIIQJCTh METOJAaMH HAYYHOTO TIO3HAaHUS B OWOJIOTHH: HAOIIOJCHHEH ONHCAHHE
JKUBBIX CHCTEM, IIPOIIECCOB U SIBJICHHM, OpraHW3aIis W MPOBEICHUE OMOIIOTUYECKOTO IKCIICPUMEHTA,
BBIJIBIDKCHUE THITOTE3bI, BBISIBICHUE 3aBUCUMOCTH MEXKY HCCICIYEMBIMH BEIMIMHAMH, OOBSICHEHUE
MOJTyYCHHBIX PE3yJIbTaTOB, WCIIOJIb30BAHHBIX HAYYHBIX TIIOHSATHH, TEOpUH U 3aKOHOB, YMEHUE
JIeNiaTh BBIBOJBI HA OCHOBAHUH TMOJYYEHHBIX PE3yJIbTaTOB;

YMEHHE BBIJICIATh CYIIECTBEHHBbIC MPU3HAKK CTPOCHHUS OMONOTUYECKHMX OOBEKTOB: BHJIOB,
HOMYJISAUHI, MPOAYILIEHTOB, KOHCYMEHTOB, PEAYLIEHTOB, OMOr'€O0IEHO30B U YKOCUCTEM, OCOOEHHOCTH
MPOIIECCOB:  HACJIEICTBEHHOM  M3MEHUMBOCTH, €CTECTBEHHOro  0TOOpa, BUA000pa3oBaHUs,
MPUCTIOCOOJICHHOCTH OPTraHU3MOB, JIEHCTBUS JKOJOTMUECKUX ()aKTOPOB Ha OPTraHH3MBI, MEpeHoca
BEIIECTB U MMOTOKA DHEPTHH B JKOCHUCTEMaX, AHTPOIOTCHHBIX HM3MEHEHHMH B JKOCHUCTEMax CBOEH
MECTHOCTH, KPyTOBOPOTa BEIIECTB MOMOTEOXUMHUUECKHX ITUKIIOB B Onocdepe;

YMEHHE MPHUMEHITHh TIOJY4YCHHbIE 3HAHUS [JIs OOBSICHEHHUS OMOJOTHYECKHX MPOIECCOB U
SBIICHUH, ISl TMPUHATUS TMPAKTUYECKUX PEIICHUH B TOBCETHEBHOM XKU3HU C IENbIO OOECTIeueHHs
0€30I1aCHOCTH CBOETO 370POBbSl M 370POBbS OKPYXAIOIIUX JI0/el, COOMI0IEHUsT HOPM TPaMOTHOIO
NOBEJICHUS B OKpYXKalOUIed NPUPOIHON cpene, MOHUMAaHWE HEOOXOJMMOCTH WCIOIb30BAHUS
JOCTIKEHUH COBPEMEHHOM OMOJIOTHH TSI PAIMOHATBHOTO ITPHPOIOTIOIE30BAHHS

YMEHHE pelIaTh 3JIEMEHTapHbIe OMOJIOTHYEeCKHe 3ajaui, COCTABISATh CXEMBI IIEPEHOCA BEIIECTB
Y DHEPTHH B SKOCUCTEMaXx (LIeTIH MUTaHMUS);

yMEHHE BBINOIHSTH JIa0OpaTOpPHBIE U MPaKTUUYECKHE paboThl, COOI0IaTh MpaBuiIa Mpu padoTe C
y4eOHBIM U JabopaTOpHBIM 000PYI0BAHUEM;

YMEHHE KPUTUYECKH OICHMBATh M HMHTEPHPETUPOBATh HH(MOpMaNHUi0 OHOIOTHYECKOTO
CoJIep>KaHusl, BKIIOYAIONIYIO TICEBJIOHAYYHBIC 3HAHUS U3 PA3IUNYHBIX UCTOYHUKOB (CPEICTBA MACCOBOU
uH(pOpMaIlMK, HAYYHO-TIOMYJSPHBIE MaTepuaibl), pacCMaTpPUBaTh TJIOO0ATbHBIE HKOJOTHUYECKUE
po0OJIEMbl COBPEMEHHOCTH, (POPMHUPOBATHIIO OTHOIICHUIO K HUM COOCTBEHHYIO MTO3UIIHIO;

YMEHHE CO3/1aBaTh COOCTBEHHbBIE MTUCHMEHHBIC U YCTHBIE COOOIICHUS, 0000111as OHOIOTHIECKYIO
UH(GOPMAIIHIO U3 HECKOIBKUX UCTOYHUKOB, TPAMOTHO HMCIIOIh30BaTh MOHATUHWHBINA ammapaT OMOIOTHH.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanne
No KommuecTBo TIpOrpaMMHOE COTEpIKaHHE OCHOBHBIE BUJIBI JI€ITEILHOCTH
/1 PasaCIOB U TEM 94acoB 00yJaroIIHuXCst
y4eOHOro IpemMeTa
Tema 1. BuoJsiorus kak Hayka
1.1 buoinorus B cucreme 1 buonorus kak Hayka. CBs31 OHOJIOTUUC PackpeiBath cojiepkaHre TEPMUHOB U
HayK 00IIIeCTBEHHBIMH, TEXHUYECKUMU U MOHSATUI: HAYYHOE MUPOBO33PEHHE, HAYUHAs
JIPYyTMMH €CTECTBEHHBIMHU HayKaMH, KapTHHA MUpa, HAy4YHBIH METOJI,TUII0TE3a,
duocodueii, penurueii, 5THKoi, TEOPHsi, METOJIbI MCCIICIOBAHMUS.
CTETHKOIH 1 ipaBoM. Postb GHOMOTHHI XapakTepu30BaTh OHOJIOTHIO KaK HAyKY,ee
B DOPMUDOBAHHH COBDEMEHHOW HAYUHOI MECTO M POJIb CPEIU APYTHUX €CTECTBEHHBIX
Hayk. [lepeuncnsaTs paznensl OMOTOTHH B
KapTuHbl Mupa. Cucrema OHOJIOTHYECKHUX
COOTBETCTBUE
HayK.
c o0bekTaMu u3ydeHus. HazpiBaTh
HAemoncmpayuu: BaKHEHIIINE OTPaCH
llopmpemui: Y. [lapBuH, I'. Mennens, H. K. GUONOTMYECKIX 3HAHMI 1 314K,
Konbos, [Ix. Yorcon u @. Kpuk.Tabauyw crosimme mepex Guomnorueii XX| B.
u cxemvl. «MeTOBI TO3HAHUS
JKUBOW TTPUPOABI»
1.2 MeTtoab!l TO3HAHUS 1 MeTo/1bl MO3HAHUS KUBOU MPHUPOIBI PackpeiBath coniepaHue TEpPMUHOB U
YKWBOU TTPUPOJIbI (HabmroieHne, HKCIIEPUMEHT, OMMCAHUE, MOHATHI: HAYYHBIA METOJl, METObI
HU3MEpEHHe, KiaccupuKarms, HCCIICAOBAHUS.
MOJICIUPOBAHNE, CTATUCTUYECKAS XapakTepu3oBaTh OCHOBHBIE METOJIbI
00paboTKa JaHHBIX). TIO3HAHMS )KUBOIM IPUPOJIBI: HAOTIOIEHHE,
Hemoncmpayuu: SKCIIEPUMEHT, OIMCAHUE, U3MEPEHHE,




Tabnuywl u cxemwvl: «MeTOABITTO3HAHUSKABOM
IPUPOABD.

Jlabopamopnsie u npakmuyeckue

pabombot:

[TpakTrueckas padora Ne 1.

«Mcnonb3oBaHue pa3IUYHBIX METOIOBIPU
M3Y4eHHH OMOJIOTUYECKUX

00BEKTOBY

KJaccuuKanus, MOICTMPOBAHUE,
CTaTHCTHYECKast 00padOTKa JaHHBIX

HToro 4yacoB 1o teme

2

Tema 2. JKuBble CUCTEMBI H UX

opraHu3anus

2.1

buonorunueckue
CHCTEMBI, MPOIECChIN
UX U3y4eHUE

1

XKusble cuctembl (0MOCHCTEMBI) KaKk
IpeIMeT U3y4eHus: OMOJIOTHH.
OTinune )KUBBIX CUCTEM

OT HEOPTraHUYECKOM IPUPOJIBI.
CBoiicTBa 6uoCcHCTEM U UX
pa3HooOpasue.

YpoBHU Opranuzanuu OMOCUCTEM:
MOJIEKYJISIPHBII, OpraHOUIHO-
KJIETOYHBIW, OPraHU3MEHHBIN,
MOMYJISILIUOHHO-BUI0BO,
9KOCUCTEMHBIHN (OMO-Te€O1IeHOTHUECKUIA),
O6uochepHBbIi.

Hayku, nzyuatorume 61ocucTeMsl Ha
Pa3HbIX YPOBHSAX OpraHU3aliH.
Jemoncmpayuu:

Tabnuywt u cxemvi: «OCHOBHBIE
MIPU3HAKU KU3HN», Y POBHU

PackpsiBath conepikaHie TEPMUHOB U
MOHATHI: cUCTeMa, OMOJIOTUYECKas CUCTEMA,
AJIEMEHTBI CUCTEMBI, CTPYKTYPaOHOCUCTEMBI,
CBOICTBA KUBBIX CUCTEM, OOMEH BEIIICCTB,
Pa3MHOXEHUE, POCT, pa3BUTHE,
HACJIEJICTBEHHOCTh, H3MEHYHUBOCTb,
pa3apaxuMoCTh, IHEPrO3aBUCUMOCTD,
YPOBHH OpPraHU3aIMK KU3HU (OHOCHCTEM).
XapakTepu3oBaTh MPUHIIUITBI OpTraHU3aIIH
OMOCHUCTEM: OTKPBITOCTb,BHICOKAS
YHOPSIIOYEHHOCTh, CAMOPETYIISALUA,
HUEpPapXUYHOCTb.

[lepeuncnarh yHUBEpCaIbHbBIE CBOMCTBA
’KMBOT0: €IUHCTBO XUMUYECKOT'O COCTaBa,
pa3ipaXXuMOCTh, JIBUKEHHE,

rOMEOCTas3, pOCT U Pa3BUTHE,




OpTaHU3aLMH KUBOUIPUPOIBI». HACJIEICTBEHHOCTh, HI3MEHUYNBOCTD,
Mogaens monekysbl JJHK ABONTIONUSA (TIPUCTIOCOOICHNE

K U3MEHSIOIIMUMCS YCIIOBUSIM).
[TpuBoIUTE IPUMEPHI OMOCUCTEM
Pa3HOr0 YPOBHS OpTraHU3alH U
CpaBHUBATh MPOSBJICHUS CBOICTB
JKUBOT'O Ha PAa3HBIX YPOBHSX.
XapaKkTepu30BaTh OCHOBHBIE ITPOLIECCHI,
MPOTEKaroIre B OMOCUCTEMAaX:
0OMEH BeIleCTB U MpeBpaIleHNe
SHEPrUH, CAMOBOCIIPOU3BEICHHE,
CaMOPETyYJISIIHSA, Pa3BUTHE.
Cobnroath paBuiia GepexHOTO
OTHOIICHUS K>KUBOU MPHPOJIE

Htoro gacoB 1o teme 1

Tema 3. XuUMH4YECKHUI COCTAB M CTPOEHHUE KJIETKH

3.1 | XuMHYECKHH COCTaB 1 XUMHYECKHUI COCTaB KIETKH. PackpeiBath conep:kaHue TEPMUHOBH

kiaeTkd. Bona u XUMUYECKUE JIEMEHTHI: MOHATHH: 3JIEMEHTEI-OMOTE€HBEI,

MUHEpaIbHBIE COJIUA MaKpO3JIEMEHTbI, MUKPO3JIEMEHTHI. MaKpO3JIE€MEHThI, MUKPO3JIEMEHTHI;
Bojnia n MuHepanbpHbIE BEleCTBa. MUHEpaIbHbIE BEIIECTBA, MOJIEKYJIa
@YHKIMU BOJbl U MUHEPAIbHBIX BOJIbI KaK JUIOJIb, BOJIOPOJIHBIE CBA3H;
BelecTB B kieTke. [loanepxxanue ruipoduibHbIe U THAPO(OOHBIE BEIIECTBA.
OCMOTHYECKOr0 OajaHca. Jloka3pIBaTh €IMHCTBO BJIEMEHTHOIO COCTaBa
JHemoncmpayuu: KakK OJHO U3 CBOMCTB KUBOro.Pacnpenensars
Huacpammur: «Pactipenenenue XUMHUYECKHE IJIEMEHTHI
XUMHYECKHUX JIEMEHTOB B HEKUBOM 11O rpyniaM B 3aBUCHUMOCTH

IpHUpOACH, «PacnpeueneHHe XHUMHUYCCKUX




AJIEMEHTOB B KMBOU IIPUPOLEC».
Tabauywl u cxemol.: «Ilepuonnueckas
Ta0IMIIa XUMHUYECKHUX DJIEMEHTOBY,
«CTpOCHHEMOIEKYJIbI BOABD)

OT KOJIMYCCTBCHHOI'O MMPCACTAaBUTCIILCTBAB
OpraHu3MeE; XapaKTEprU30BaTh POJIb
OTACIBbHBIX 3JICMEHTOB.

BEISIBISATE CBA3B MCXKIOY COCTaBOM,
CTPOCHUEM MOJICKYJIbI XUMHYECKOT'O
COCAUMHCHUS U €TI0 (1)}7HKI_[I/IHMI/I B KIJICTKC

benku. CocraB u
CTpOEHHE OEJIKOB

benku. CoctaB u cTpoeHue OCIKOB.
AMHMHOKHUCIIOTH — MOHOMEPHI OEIIKOB.
He3ameHMMBbIC U 3aMEHUMBIC
AMHHOKHCJIOTHI. AMUHOKHCIIOTHBIN
coCTaB. YPOBHU CTPYKTYphI OCITKOBOU
MOJICKYJIbI (TICpBHUYHAS, BTOPUYHAS,

TPETUYHAs U YETBEPTUYHAS CTPYKTYpa).

XUMHYECKUE CBOMCTBA OEIKOB.
buonornueckue GpyHKIuM OEIKOB.
Hemoncmpayuu:

Tabauyst u cxemor: «CTpoeHue
MOJIEKYJIBI OeTKay.

Obopyoosanue.: CBETOBON MUKPOCKOTI,
MUKpOTIpenapaThbl

PackpeiBaTh cojepkaHre TEPMHHOB U
MIOHSTHI: OCITKH, TTOJIMMEPHI, MOHOMEPHI,
AMUHOKHCJIOTBI, TICIITH/THASI CBSI3b,
TIOJIUTICTITH/I, JICHATYPAIIHSL.
XapakTepHu30BaTh OEJIKH KaK KJIace
OpPraHUYECKUX COCIMHECHHIA,
KJIACCU(UIIUPOBATH UX MO CTPOCHUIO
(rnoGynsipHble U GUOPUILIAPHBIC OCNKH),
NEPEYNCIATh U XapaKTepU30BaTh
GyHKIMN OEIKOB

DepMeHTHI —
OMOJIOTMYECKHE
KaTaJnu3aTOPhI

depMeHTh — OMOJIOTUYECKUE
KaTaJIN3aTOPHI.

Crpoenue (hepMeHTa: aKTUBHBIN IIEHTD,
cyOcTpatHas cnerupuIHOCTb.
KodepmenTtsl. BuramuHsbl.

Otnuuust GpepMeHTOB

OT HEOPTaHWYECKHX KaTaJIH3aTOPOB.

PackpriBaTh conep)kaHre TEPMUHOB U
MOHATUIN: PEepPMEHTBHI, aKTUBHBIN LIEHTD,
cyobcTpaTHas crienu(puIHOCTD,
Ko(epMeHTbI, OEIKU-aKTUBATOPHI U
OENKU-UHTUOUTOPHI.

VYka3pIBaTh OTINYUS (PEPMEHTOB

OT HEOPTaHMYECKUX KaTaIN3aTOPOB.




Jemoncmpayuu:

Tabauyvr u cxemovl: «CTpoeHue
bepmeHTaY.

Obopyoosanue:  000pyIOBaHHE

JUIS  TIpOBENEHUS HaONIOACHUH,
W3MEpEeHu, SKCIIEPUMEHTOB.
Jlabopamopnsie u npakmuyeckue
paoomowi:

JlaboparopHas padota Ne 1. «3yuenue
KaTaJTUTHYeCKON aKTUBHOCTU (DEepMEHTOB
(Ha mpuMepe amuIIa3bl

WM KaTajasbl)»

OOBACHATH POJIb (HEPMEHTOB

B (DYHKIIMOHUPOBAHHUHU KHUBBIX CHCTEM,B
MPOMBIIIJICHHOCTH, B MEJIUIIHE,

B TIOBCE/IHEBHOW XM3HH YEIIOBEKA

3.4

YrneBoapl. JIunuael

YreBoabl: MOHOCaXapu bl (TJIFOK03a,
pub03a u 1e30Kcuprbd03a), Tucaxapu bl
(caxapo3a, JJakT03a) U TOJMCaXapUIbI
(kpaxmaJ, TJIMKOTeH, LIEJUII0JI03a).
buonoruueckue QyHKIMH yTIEBOIOB.
Jlunuael: TpUuriauuepuabl, Gochonunusl,
CTEpOUIBI.
I'uapodunbHO-THAPO(HOOHBIE CBONCTBA.
buonoruueckue GyHKIUU JIATTHAIOB.
CpaBHeHHE YTIIEBOIOB, OCIKOB 1
JTUTHI0B KaK HCTOYHUKOB YHEPTHH.
Jemoncmpayuu:

Tabnuywl u cxemvl: «YTIAESBOIBI,
«JIunuaey.

Obopydosanue: 000pyI0OBaHUE

PackpsIBaTh conepkaHie TEPMUHOB U
TIOHSTHIA: YTJIEBOJIbI, MOHOCAXapH/IHI,
JicCaxapuIbl, IOJMCaxapu/bl, TII0KO03a,
pubo3a, 1e30Kcupubo3a, caxaposa,

JIaKTO3a, MallbTO3a, LeJUTI0I03a (KJIeTyaTka),
KpaxMmaJl, TIIMKOTEeH; JIUIH/IbI, TPUTTTULIEPUIbI
(>xupbl, Macna),pochoaunuIbl, CTEPOUIBI.
XapakTepHu30BaTh YIJIE€BOJIbI, JTUIMHIBIKAK
KJIACCOPTaHUYECKUX COCTUHEHUH.
KnaccuumumpoBars yrieBoabl U JTUITH IO
CTPOCHUIO; IEPEUHCISTH (DYHKIIHH YTIIEBOIOB
U JINTTHJIOB.

Cxemarnuecku n3o0paxarh CTPOCHUE
MOJIEKYJI yTIIEBOIOB, JINTTHIOB




JUTS TIPOBEICHUST HAOTIOICHUH,
HU3MEPEHUH, SKCTICPUMEHTOB

3.5 | Hyxuennossle Hyxnennossie kucnorsl: JJHKu PHK. PackpsIBaTh copepkaHue TEPMUHOB U
KucioTel. AT® Hyxkneotuasl — MOHOMEpBI HYKJIIEMHOBBIX MTOHATHI: IE30KCUPHUOOHYKIICHHOBAS
kucnot. Ctpoenue u ¢pynkiun JJHK. kuciota (JIHK), pubonykinennoBas
Crpoenne u pynkuunPHK. AT®: kucnorta (PHK), nykneorun,
CTpoeHHe U PyHKIUU. MOJIMHYKJIEOTUIHAS LIETIb
Jlemoncmpavyuu: (MONMHYKIIEOTU]T), KOMILIEMEHTAPHOCTb,
Ilopmpemur: Ix. Yorcon, @. Kpuk,M. ¢ynkuuu JJHK (xpanenue u nepenava
Yunkunc, P. ®pankiuH. HacleIcTBeHHON nHpopMmarmn); Buasl PHK
Tabnuyst u cxemol: (urdopmaloHHas, TpaHCIIOPTHAs,
«Hyxneunossie kucnotsl; JJHK», pubocomanpHas); aneHo3uHTpudocdar
«buocunres 6enkay», «CtpoeHue (AT®), makposprudeckasi CBA3b.
MoJteKyisl ATDy. XapakTepu3upoBaTh HYKJIEHHOBBIE
Obopyoosarue: CBETOBOW MUKPOCKOII, KHUCJIOTHI KaK XUMHUYECKUE COSTUHCHUS U
MHKPOIIPCIIapaThl HOCHUTEIIN HaCJICICTBEHHOM! I/IH(bopMauI/H/I.
OTMeyaTh 0COOEHHOCTH CTPOEHUS
MoJIeKyJ1 HykinenHoBbIX kucnot (JAHK,
PHK) u ATO®.
CxeMaTnyecku U300pakaTh CTPOCHUE
HYKJICOTH/IOB, MOJIEKYJI HYKJIEHMHOBBIX
kucior, AT®
3.6 I/ICTOpI/I}I U METOAbI ]_[I/IToﬂorI/m — HayKa O KJICTKE. PaCKpLIBaTL COACPIKAaHUC TCPMHUHOB U

U3YYEHHUS KIIETKH.
Knerounas reopust

Kunerounas Teopus — npumep
B3aUMOJIeHCTBUA Uil U (PaKTOBB

HayYHOM ITO3HAHHWH.

ITOHATHUM: KJIETKA, LIUTOJIOT U,
PacKpBIBaTh COJIEPKAHUE TIOJIOKEHUN
KJIETOYHOU TEOPHH.




Meroabl U3y4eHUs! KIETKH.
Jemoncmpayuu:

Ilopmpemeor:

A. Jleenryk, P. I'yk, T. lIBanH, M.
[neitnen, K. bap, P. Bupxos.
ObopydosaHue: CBETOBOI MHKPOCKOII,
MHUKpOTpenapaTbl paCTUTEIbHBIX,
KUBOTHBIX HOAKTEPHANIBHBIX KJIETOK;
PUCYHKH C MHKpOdoTOorpadusMu
KJIETOK, MOJTYYCHHBIE C TOMOIIIbIO
CBETOBOTO U JIEKTPOHHOTO MHKPOCKOTA

[lepeuucnsaTh u XapakTepu30BaTh
OCHOBHBIE METO/IbI U3YUCHUS KIICTKH:
(IPUTOTOBJICHUE CPE3OB,

OKpalIuBaHUE, MUKPOCKOITMPOBAHHE,
HEHTPUPYTHPOBAHUE, KYJIbTUBUPOBAHUE
KJICTOK U TKaHEH)

3.7

Knetka
KakK IIeJIOCTHAsA
JKABas CUCTEMA

Kietka kak nenoctHasi ;kuBasi CUCTEMA.
OO01re mpu3HaKK KJIETOK: 3aMKHYTast
HapyxHast MeMOpaHna, monekyisl JTHK kak
TEHETUUYECKUH amnmnapar, CHCTeEMa CUHTE3a
6enka. Tunsl KJIETOK:

JyKapuOTHYECKas ¥ POKAPUOTHYECKAS.
Oco0eHHOCTH CTPOECHUS
MPOKAPHUOTHYECKON KIIETKH.

Knerounas crenka Gaktepuii. CTpoeHue
AyKapUOTHYECKON KIeTKU. OCHOBHBIE
OTJINYUSI PACTUTENIBHOM, )KUBOTHOU U
rpubHoOi kieTku. IloBepXHOCTHBIE
CTPYKTYpbI — KJIETOUHAs CTEHKa,

TJIMKOKAJIMKC, UX (bYHKI_II/II/I IIna3MaTuyeckas

MeMOpaHa, ee CBOHCTBa
1 QyHKIUH.

PackpbiBaTh coep:kaHie TEPMUHOB U
MIOHSATHI: KJICTKH (3yKapUOTHYECKAs,
MIPOKAPUOTUYECKAs ), TUIa3MaTHIECKast
MeMOpaHa (T1a3MaieMMa), TIIHKOKAIUKC,
TPAHCHOPT BELIECTB (MTACCUBHBIN,
aKTUBHBIN), B3HIOUMTO3 ((parouurTos,
NUHOITUTO3), AK30IHMTO3, KJIETOYHAs
CTCHKA, HYKJICOMI.

CpaBHUBaTh MEX]y CO00i
9YKapHUOTUYECKHE U TPOKAPUOTUYECKHE
KJIETKH, OTMEYaTh CXOJICTBO U Pa3JINIHSIB
CTPOEHUH KJIETOK OaKTepuid,

KUBOTHBIX, PACTEHUH 1 TPHOOB




Jemoncmpayuu:

Ilopmpemeui: A. JleBenryk, P. I'yk,T.
[[IBann, M. IIneinen, K. bap, P.
Bupxos.

Tabauywvl u cxemwvl: «CTpoeHHE
JYKapUOTHUECKOU KIeTKn», «CTpoeHue
YKUBOTHOM KJIIETKW», «CTpoeHue
pacTUTeNnbHOU KIIeTKn», «CTpoeHue
MIPOKAPUOTHYECKON KIIETKUY.
ObopyoosaHue: CBETOBON MUKPOCKOII,
MHUKpOTpenapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OaKTEPHATBHBIX KJIETOK

3.8

Crpoenue
AYKapUOTUYECKOU
KJIETKH

[uTomna3zma u ee OpraHou/Ibl.
OnHomeMOpaHHbBIE OPTAHOUIBI KJIIETKH:
OIIC, anmapart ['omabKu, TU30COMBI.
[ToyaBTOHOMHBIE OPraHOUbI KJIETKHU:
MUTOXOHJIPUH, TUTACTHU/IBI.
[IpoucxoxaeHne MUTOXOHIPUHN U
mactu. Buapimiactui.
HememOpaHHbIe OpraHOWIbI KJIETKH:
pUOOCOMBI, KIIETOYHBIN LIEHTP,
LEHTPHUOJIN, PECHUUKH, KTy THKHU.
OYHKIIMA OPTaHOUIOB KJIETKH.
Bxurouenus.

Snpo — peryasaTopHbIN UEHTP KIETKH.
Crpoenue siapa: siaepHast 000104Ka,
KapuoIIa3Ma, XpOMaTHH, SIIPBIIIKO.

PackpsIBaTh coaep:kaHue TEPMUHOB U
MOHATHIA: [IUTOIIa3Ma, OPTaHOU/IbI,
sHpomiazmarudeckas cets (I11C), anmapar
["osib15xH, TM30COMBI, BAKyOJIb,
MHUTOXOHPHH, TTACTHIBI (XJIOPOILIACTHI,
XPOMOILIACTEI, JTIEHKOIIIACTHI), PUOOCOMBI,
MHKPOTPYOOUKH, KIICTOUHBIHIIEHTP
(eHTpocoma), peCHUYKH,

KTYTUKH, BKIIFOUEHHS, SIIPO, SACpHAS
000J104Ka, KaproIuia3Ma, XpOMaTuH,
SPBIIIKO, XPOMOCOMBI.

OmnuchIBaTh CTPOCHUE DYKAPUOTHIECKON
KJIETKHU TI0 H300paKeHUSM H

Ha MHUKpOIIperapaTax;

KJIacCH(PUIUPOBATH OPTaHOUIbI




XpoMocoMbl. TpaHCOPT BELIECTBB
KJIETKE.

Jemoncmpayuu:

Ilopmpemeui: A. JleBenryk, P. I'yk,T.
[lIBann, M. IIneinen, K. bap, P.
Bupxos.

Tabauywvl u cxemwvr: «CTpoeHue
JYKapUOTHYECKOU KIETKN», «CTpoeHue
YKUBOTHOM KJIeTKn», «CTpoeHue
pacTUTENbHOM KIETKN», «CTpOeHHE
MPOKAPHUOTHYECKON KIETKH,

«Ctpoenue sizipa kietkn». Obopyoosanue:

CBETOBOM MUKPOCKOII,MUKPOIIpENapaTsl
PACTUTCIIbHBIX U

KUBOTHBIX KIICTOK. Jlabopamophuie u
npaKmuuecKkuepadomul:

JlaboparopHast padota Ne 2. «3ydenune
CTPOCHUSA KIICTOK paCTeHHﬁ, JKUBOTHBIX 1
OakTepuit oI MUKPOCKOIIOM Ha TOTOBBIX
MUKpOIIperapaTtax U UX OIIHUCAHHCH

B 3aBHCHMOCTHU OT 0COOEHHOCTEH UX
cTpoeHust (0THOMEMOpPaHHbBIE,
JIIByMeMOpaHHbIC, HEMEMOpaHHBIC);
OMKCHIBATh (PYHKIIMH KaXKIOTO

OpraHoujia B KJIETKe.

XapakTepu3oBaTh KJIETOYHOE SIIPO Kak
MECTO XpaHEeHHs, Imepenadu (yIBOEHHUE
XpPOMOCOM) U peaTn3aluu

(TpaHCKpUNIIHS) HACIIEACTBEHHON
MH(pOpMaLIUU KIETKH.

[lepeuucnars U OMUCHIBATH KOMIIOHEHTHISAPA
U ux pyHKUIUY;

CxeMaTH4HO N300pakaTh CTPOCHHE
PaCTUTETHLHOM U KUBOTHOM KJIETKH.
OOBACHATH OMOOTHYECKOE 3HAUCHUE
TPaAHCIOPTA BEUIECTB B KJIETKE

HNroro yacos o teme

Tema 4. }ICI/I3HeIleﬂTeJILHOCTB KJIETKHA

4.1

OOMeH BEIIECTB.
[Inactuueckuit
o0mMeH. DoTocuHTES.

XeMOCHHTE3

OOMeEH BEIIECTB, MM METa0O0IU3M.
Accumusiniust (TUTaCTUYECKU 0OMEH)u
TUCCUMIIIALINS (PHEPTeTUUECKUN

00MEH) — JB€ CTOPOHBI €UHOTO

PackpbiBaTh conep:kanre TEPMUHOB U
MOHSTHIA: OOMEH BEIIECTB U MPEBPAICHUE
sHEepruu (MeTaboIu3Mm),

ACCHUMMJISIIUS, TUIACTUYECKUI OOMEH,




nporecca Mertabomuzma. Ponb  3akoHOB
COXpPaHEHHs BEUIeCTBA U YHEPTUU

B IMOHUMaHUM MeTabonu3ma. Tumbl
oOMeHa BemecTB: aBTOTPO(PHBIA U
rereporpodHbiii. Poms (epmeHTOB B
oOMEHE BEIIECTB U INPEBpALICHUU
SHEPIUU B KiIeTKe. POTOCUHTES.

CaeroBas u TeMHOBas (hazbl

¢dorocunresa. Peakiun orocunTesa.

D¢ dexTuBHOCTH (HOTOCHHTESA.

3HavyeHre POTOCHHTE3A JIJIS JKU3HU HA
3emiie. Biusinue ycioBuil cpezsl

Ha (OTOCHHTE3 U CHOCOOBI MTOBBIICHUSETO
MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTCHHU.
XeMOCHHTE3. XEMOCHHTE3UPYIOIINE
Oaktepun. 3HaUCHHE XEMOCUHTE3a IS
KU3HU Ha 3eMIIe.

Jemoncmpavyuu:

Ilopmpemui: K. A. Tumupszes.

Tabauywl u cxemol: «XIJIOPOILIACTY,
«DPOTOCUHTE3)

JTUCCUMIISALINS, YHEPTeTHUECKU 0OMEH,
dbotocunTe3, hoTonu3, pochopuaupoBanue,
MEPEHOCYHK MPOTOHOB, XEMOCHHTE3.
OmnwuchiBaTh (HOTOCHHTE3, MPOIIECCHI,
MPOTEKAIOLINE B CBETOBOM U TEMHOBOM
dasze.

BEISBISTE IPUYHMHHO-CIICICTBEHHBIE CBS3H
MEKTY MOTIIOMIEHUEM COTHEUHOMIHEPT U
XJIOpOoPHILTIOM U CUHTE30M MoJiekys1 ATO.
CpaBHUBATH HCXOJIHBIC BEIIECCTBA,
KOHEYHBIC MPOIYKTHI U yCIIOBHS
MPOTEKAHUS PEAKUU CBETOBOM U
TEMHOBOM (ha3bl poTocuHTE3A;
CpaBHHBaTh (POTOCHHTE3 U XEMOCHHTES3.
OnenuBaTh 3HaueHUE (HOTOCUHTE3A U
XEMOCHHTE3a JIJIs )KU3HU Ha 3eMIie

4.2

DHepreTuuecKuii
oOMeH

DHepreTudyeckuii 0OMeH B KIIETKE.
Pacmennenue BeecTs, BEIACICHUE U
aKKyMYJIMPOBaHUE YHEPTUHU B KIIETKE.
Dranbl YHEPreTHUYECKOro oOMeHa.
I'muxonu3s. bpoxxeHnen ero BUbL.

PackpriBaTh conep)kaHne TEPMUHOB U
MOHATHI: YHEPreTHUECKH 00MeH,
TJIMKOJIN3, MOJIOYHOKHUCIIOE OpOKEHHE,
CUpTOBOE OpOKEHUE, OMOJOTHYECKOe
OKHUCIJIEHHE, KJIETOYHOE JbIXaHUE,




KucnoponHnoe okucienue, uiu

KJIeToYHoe jAbixaHue. OKHCIUTENBHOE
hochopmmmpoBanue. D¢ heKTHBHOCTH
HHEpPreTUIecKOro oOMeHa.
Jemoncmpayuu:

Tabauywl u cxemol: « TUTIBITATAHUS,
«MeTtabonu3zmy», «K MUTOXOHIPHS,
«HEepreTHuecKuii 0OMeH»

JUCCUMUIIALUSA, (DEPMEHT.
XapakTepu30BaTh 0OMEH BEIIECTB U
MpEeBpalleHE SHEPTUH (METabOIN3M )KaK
OJTHO UX CBOMCTB JKUBOTO.

[Tepeuncasit 0COGEHHOCTH
TUTACTHYECKOTO U SHEPTETHYECKOTO
oOMeHa B KJIETKE; YCTaHaBIHBATh
B3aMMOCBSI3b MEXK]Ly HUMH.

PaznmuaTh THITEI OOMEHA BEIECTBB
KJIETKE: aBTOTPO(HBIN U
reTepoTpOdHEIi.

OnuchIBaTh 3TAIbl SHEPreTUYECKOTO
obmeHa (MoAroTOBUTEIbHBIM,
OECKHUCIOPOAHBIN, KHUCIOPOIHBIN )1
CPaBHUBATh UX MEXKIY COOOH.
XapakTepHu30BaTh PEAKIMH TITUKOJIH3a,
OpOXKEeHHSI, KIIETOYHOTO JIBIXaHUS;
BBISIBIISITH TIPUYUHHO-CIIEACTBEHHBIE CBSI3U
MEXY TJIMKOJIM30M, KIIETOYHBIMIBIXaHUEM
U cuHTe30M MOoIeKyT1ATO.

CpaBHuBath 3¢ (HEeKTUBHOCTh

6GCKHCHOPOHHOFO N KHUCJIOPOAHOTI'O

OTaIlOB

4.3

buocunres oOenka

Peakuuy MaTpu4HOro CUHTE3A.
I'enernueckas nadopmarus u JJTHK.
Peanu3anus renernueckon
nH(pOpMaIU B KJIETKE.

PackpeiBath copep:kaHue TEPMUHOB U
MOHATUM: TI€H, TEeHETHUYECKHUNl KO,
MATPUYHBIA CUHTE3, TPAHCKPHUIIIIUS,
TPaHCIISALMSA, KOJOH, aHTUKOJOH,




I'eHeTHUeCcKUl KOJI UETO CBOMCTRA.
Tpanckpunuus — matpuunbiii cuaTe3 PHK.
Tpancnsamus — GnocuHTE3 OeNKa. ITarbl
TpaHcisiuu. KogupoBaHue aMUHOKHCIIOT.
Poaws pubocomB OuocunTe3e Oenka.
Jemoncmpayuu:

Ilopmpemur: H.K. Kosib11oB.

Tabnuywt u cxemsi: «Ctpoenune JJHK»,
«Ctpoenue u GyHKIIMOHUPOBAHUE T€HAY,
«Cuntes 6enkay, «Permukanms JTHK,
«"eHeTHYECKHI KOMI».

ObopydosaHue: MOAETU- aNITUTUKAIIH

«Y nBoenue JHK u Tpanckpunuus»,
«buocunTe3 6enka

pubocoma, IeHTpalIbHAs I0TMa,
MOJIEKYJIsIpHas OMOJIOTHSI.

OmnpenensaTs CBOWCTBA TEHETUYECKOTO KOJa
(TPUIIETHOCTD, OTHO3HAYHOCTh,
BBIPOXKJIEHHOCTh, YHUBEPCAILHOCTbD,
HENEePEKPBIBAEMOCTb, HETIPEPHIBHOCTH ).
OnuceiBaTh ATAIbI peau3aluu
HACJICJICTBEHHON HH(DOPMAIINU B KIIETKE.
CpaBHUBAThH pEaKIMd MAaTPUIHOTO CHHTE3a
mosiekys1 PHK u Genka B kieTke

4.4

Heknerounsle
(GOpMBI )KU3HU —
BUPYCHI

Hexnerounsle pOpMbI dKU3HU — BUPYCHI.
HcTopus OTKpbITHS BUPYCOB

(. N. UBanoBckuit). OCOOCHHOCTH CTPOCHHUS
Y )KU3HEHHOT O IIMKJIAa BUPYCOB.
bakrepuodaru. boneznu pacrenuii,
KUBOTHBIX U YEJIOBEKa, BHI3HIBACMBIC
BUpycamu. Bupyc mmmyHoaedunmta
yenoseka (B1Y) — Bo3Oyaurens CITNda.
OOpaTHas TpaHCKPHUIILIMS, peBepTasa u
unTerpasa. [Ipodunaktuka pacnpocTpaHeHus
BUPYCHBIX

3a00JIeBaHUH.

PackpeiBaTh coniep:kaHne TEPMUHOB U
MOHSITHUI: BUPYC, BUPYCOJIOTHSI, KallCUJI,
OaxkTepuodar, BUpyc UMMYHOJEPUIIUTA
yenoBeka (BIY), oHKOreHHbIE BUPYCHI.
XapakTepu30BaTh BUPYCHI KaK
HEKJIETOUYHYI0 (POpMY JKU3HH;
0COOEHHOCTH CTPOEHHMSI U
JKU3HEJEATENIBHOCTH BUPYCOB. ONNCHIBAThH
KU3HEHHBIA LUKJ BUPYCOB
UMMYHOJePUIITA YeTOBEKA; pa3inyaTbHa
pucynkax BTM ((Bupyc TabauHoit
Mo3auku), 6akrepuodar, BUY.




Jemoncmpayuu:

Iopmpemuwi: ]1. 1. IBaHOBCKUH.
Tabauywvl u cxemwvl: «BUpyCh»,
«bakrepuodarm»; «CtpoeHue u
U3HeHHbI 1ukia Bupyca CIIM/la,
O6akteprodaray.

Obopyoosanue: monens cTpyktypbl JTHK;
MarHuTHas MOJIeIb-aNIINKAIUs
«CTpoeHHE KIIETKH

OOO0CHOBBIBATH U COONIOIATH MEPHI
Npo(UIAKTUKU PacIpOCTPAHCHHUS
BUPYCHBIX 3a00JI€BaHUI
(pecrimpaTopHBbIe, eIy JOYHO-

KHILICYHBIC, KJICIICBOU dHIIe(aIuT,
BUY-undexrus)

HToro 4yacoB 1o teme

6

Tema 5. PazmMHOKeHUe M MHIAMBHAYAJbHOE Pa3sBUTHE OPraHU3MOB

5.1 | JKu3HEHHBIH UK
KJIeTKU. [lenenue
KJIeTKH. MUTO3

1

KieTouHpIi MUK, MK )KU3HCHHBIHN UK
knetku. MaTepdaza u MuTos.

[Ipomeccrl, mpoTekaromue B uunTepdase.
Perunukarust — peakius MaTpUYHOTO
cuntesa [IHK. Ctpoenue xpomocom.
XPOMOCOMHBII HA0Op — KAPUOTHIL.
JIMTUTONTHBIN ¥ TanIOUAHBIN XPOMOCOMHBIE
Habopsl. Xpomatuael. Lluronornyeckue
OCHOBBI Pa3MHOKEHHSU MHAUBUIYAJTbHOTO
pa3BUTHUS OpPTraHU3MOB. [lefeHue KIeTku —
muto3. Ctaauu mutosa. [Iporeccs,
MIPOUCXOIAIINE HA PA3HBIX CTAJAUSIX MHUTO3A.
buonorunyeckuii CMpICI MUTO3A.
[IporpamMmmupyemas rubesb KISTKH —
arorTos.

PackpbiBaTh copepkaHue TEPMUHOB U
TIOHSTUI: KIIETOYHBIN ITUKJI, HHTEepda3a,
peayIUTMKaIus, XpOMOCOMa, KapuOTHII,
ranjaOUAHbIN, JUITIOUIHBIN XPOMOCOMHBIN
HaOOp, XPOMATH/Ibl; MUTO3 €TO CTaJHH:
npodasa, Mmetadasa,anadasza, Teaodasa.
OnuchIBaTh KU3HEHHBIA LUKI KIETKH;
MEPEUUCIIATh U XapaKTEPU30BaATh MEPUOIbI
KJIETOYHOTO IIMKJIa, CPABHUBATh UX MEXKIY
COOOM.

OnuceIBaTh CTPOEHUE XPOMOCOM,
KapuOTHUIIOB OPTraHU3MOB, CPAaBHUBATh
XPOMOCOMHBIE HAOOPHI KIETOK.
CpaBHMBaTh CTaIUM MUTO3A.

Paznuuare Ha MUKpompenaparax




Jemoncmpayuu:
Tabauywvl u cxemwvl: «KIECTOUHBIN ITUKID»,
«Pemmukanus JJHK», «Ctpoenue

XPOMOCOMBI», « MHUTO3»; MATHUTHASI MOJIE/b-

anTuMKanys «JleIeHune KIeTKu»;MOIelb
JTHK.

ObopydosaHue: CBETOBOW MUKPOCKOT H
MuKpornpenapar «KapruokuHe3 B KJIETKax
KOpEIIKa JIyKay.

Jlabopamopnusle u npakmuueckue
paoomowi:

JlaboparopHast pabota Ne 3.
«Habnronenrne MuTO3a B KIIETKAX
KOHYMKA KOpEIIKa JTyKa Ha TOTOBBIX

MHUKpOIpernaparax»

U pUCYHKaX CTaAWH MHUTO34a.
PaCKpBIBaTB OMOJIOrMYECKUM CMBICIT
MHTO3a

5.2

Dopmsl
Pa3MHOKEHUS
OpraHU3MOB

®DopMBI pa3MHOKCHHSI OPTaHIU3MOB:
OecroJioe U TMOJIOBOE.

Bubr 6ecrnionioro pa3MHOKCHHUS: JICTICHHUE
HaJIBOE ¥ IOYKOBAHHUE OJTHO-

Y MHOTOKJIETOYHBIX, CTIOPOOOpPa30BaHUE,
BEreTaTUBHOE Pa3MHOXKEHHUE.
HckyccTBeHHOE KIIOHUPOBAHUE
OpPTraHU3MOB, €T0 3HAYCHHE
JUTSICEJICKITUH.

[TonoBo€e pa3MHOKEHHE, €rOOTIMYUSIOT
0ecmooro.

Jemoncmpayuu:

PackpsiBath cojepxaHue TEPMUHOBHU
MOHATHI: pa3MHOXEHHUE, KIIOH,
MI0JIOBBIE KJIETKU (TaMeThI),
SIMUEKJIETKA, CIIepMaTO30MU /1, 3Ur0Ta,
JIelICHHE HaJBOE, IOYKOBAHHUE,
criopyJsnus, parMeHTanus,
BET€TATUBHOE PA3MHOXKEHHUE, CEMEHHOE
Pa3MHOKEHUE, ObIJIEHUE,IBOMHOE
OIUIOJIOTBOPEHUE, ITOJIOBBIEKEIE3HI,
CEMEHHHUKH, IMYHUKHU, OTUIOJJOTBOPEHUE
(HapyHOE,

BHYTpPEHHEE).




Tabnuyst u cxemvl: «POPMBI XapakTepu3oBaTb 0COOEHHOCTH

Pa3MHOXKEHUS OpraHU3MOBY, «JIBoiiHOE U 3HaYeHHe OECrooro 1 MoJI0BOrO

OILIOJIOTBOPEHHUE YI[BETKOBBIX PACTEHUI», CIocoO0B Pa3MHOKEHHUS.

«Jlenenue KiIeTKu Boiaensate BUbpI 0€Croaoro

OaxTepun», «BereratuBHoe Pa3MHOXKEHUS; BBISBIISITh B3AUMOCBSI3H

pa3MHOKEHHE pacTeHui», «CTpoeHue Mexy opMaMu U crioco0amMu

MIOJIOBBIX KJIETOK» Pa3MHOXKEHHUS, U UX OMOJIOTrHYEeCKUM
3HAYCHHUEM.

Brnaners npuémamu BereTaTUBHOTO
pPa3sMHOXKEHHUS KyJIbTypHBIX pacTeHul(Ha
[pUMepe KOMHATHBIX).
XapakTepHu30BaTh IMOJIOBBIC KJIETKH:
AWLEKIETKH, CIIepMaTO30U/Ibl;

BBIABJISATH OCOOCHHOCTH

UXCTPOCHHUS

Meiios 1 Metio3z. Cragum wmeiioza. [lporeccsr, PackpeiBath coniepxanne TEPMUHOB U
MPOUCXOASAIIME HA CTaausIX MeENo3a. MOHATHI: MEHO03, KOHBIOTAIISI XPOMOCOM,
[ToBeneHne XxpoMOCOM B MENO3€. nepeKkpécT (KPOCCUHTOBEP)XPOMOCOM,
Kpoccunrosep. buonornyecknii CMbICIIH raMeTBhl.
3HaYCHHE Meio3a. XapakTepu30BaTh MeH03 Kak Crocoo
Hemoncmpayuu: KJIETOYHOTO JEJICHHS; OMUCHIBATH MEN03 IO
Tabnuysl u cxemvl: «JleNeHUEKICTKI, CTajMsM; CpaBHHBATh CTaiHH Meiio3a H
«Meios». MHUTO34.
Obopyoosanue: monens JIHK; Pa3nuuate Ha pHUCYHKax CTagud MeWo3a;
MarHuTHas MOAC/Ib-allllNInKal s pacKpbIBaTh OMOJIOTHUECKOE 3HAUCHHE

«JleneHue KIETKM Meio3a




O6pazoBanue u

['ameTorenes — nmpomuecc 00pa3oBaHus

PackpeiBaTh copepxaHre TEPMUHOB U

pa3BUTHE MTOJIOBBIX MOJIOBBIX KJIETOK YKHBOTHBIX. MOHATUI: FaMETOTeHe3, CIIEPMATOTeHE3,
KIJICTOK. TTosioBBIC KeEJe3bl: CEMCHHUKUA U OO0I'€HE3, CIIEPMATO30H [, aKpOCOMa,
OmogoTBOpeHue auyHukd. OOpa3oBaHHUe U pa3BUTHE SIMIIEKJIETKA, TIOJISIPHBIE TEIbIIA.
MOJIOBBIXKJIETOK — raMeT (CIepMaTo30u, XapakTepu30BaTh 0COOEHHOCTH
SNUIIEKIIETKA) — CIIEPMATOreHe3 U OOTEHES. raMeToreHesa y >KMBOTHBIX U €T0 CTauH;
Oco0eHHOCTH CTPOCHUS MOJIOBBIE KJIETKH KUBOTHBIX U ONHCHIBAThH
SHUIIEKJIETOK U CTIEPMATO30UI0B. MPOIECC UX PA3BUTHSIL.
OmnonorBopenue. [TapreHorenes. CpaBHUBaTh CLIEPMATOTE€HE3 U OOTEHE3.
ﬂemoncmpauuu: OnuceIBaTh OILIOAOTBOPCHUC,
Tabauyst u cxemvi: «IIpsMoen HEPsAMOE OHONOrHIeCKOe 3HAYCHNE
pasButHe», «[ameTorenes OIIONOTBOPCHNS
Y MJICKOITUTAOIINX 1 YETIOBEKa.
Obopyoosanue: Mmonenb MeTadazHON
XPOMOCOMBI, MUKPOCKOII,
MUKpornpenaparbl «CriepMaTo30U/1bl
MIIEKOITATAIOIIETOY, « ANIeKIeTKa
MJIEKOTIUTAIOLIET 0.
Jlabopamopusie u npakmuyecxkue
pabombul:
JlaGopartopnas pabota Ne 4. «3yuenue
CTPOEHUS MOJIOBBIX KJIETOK Ha FOTOBBIX
MUKpOIpenapaTax»»
WuauButyansHoe NuauBuayanbHOE pa3BUTHE (OHTOTEHES). PackpbIBaTh cojepikaHHe TEPMUHOB U
pa3BUTHE OMOpHoHaIbHOE pa3BUTHE (IMOPUOTEHE3). MOHATHUI: OHTOTEHE3, SMOPHOTeHE3,
OpraHU3MOB Oranbl 3MOPHOHATBHOTO 3UroTa, podieHue, 0JacToMepsl,

Pa3BUTHA Y TIO3BOHOYHBIX )KUBOTHBIX:

MopyJia, 61acTyna, 61acToIeNb,




npobIieHue, TacTPYJISIHS, OPTaHOTCHE3.
[TocTamOpuoHanbHOE pa3BUTHE. TUIIBI
MOCTAMOPHOHAIBHOTO PA3BUTHS:
psIMOE, HE MPsAMOe (TUIMHOYHOE).
Bnusinue cpensl Ha pa3BUTHE
OpraHu3MOB; (DaKTOPHI, CIOCOOHBIC
BBI3bIBaTh BPOXKJACHHBIE YPOJICTBA.
Poct u pa3Butue pacrenuii. OHTOrEeHE3
LBETKOBOT'O PAaCTEHUS: CTPOCHHE CEMEHH,
CTaJlud Pa3BUTHSL.

Hemoncmpayuu:

Tabauyst u cxemovl: «OCHOBHbBIE CTAAUH
oHTOTeHe3ay, «[Ipsmoe u Henpsamoe
pasButTue», «J{BolHOE OIIOAOTBOPEHNE
YIIBETKOBBIX PACTCHMID»

racTpyJja, HelpyJia, OpraHOTeHE3;
3apOJIBIIIIEBbIC JINCTKH: SKTOJIEpMa,

ME€30A€pMa, SDHTOAEpMA, HOCT3M6pI/IOHaJ'IBHOC

pa3BUTHE: MPSMOEU HENPSMOe
(imumHOYHOE); MeTaMopdo3,Meracmnopa,
MHUKPOCIIOPA, MbUIBLIEBOE 3€PHO, CIIEPMUH,
3apOJIbIIIEBBIN MEIIIOK, IBOMHOE
OILIIOIOTBOPEHHUE.

Omnpenenars Tanbl SMOPUOHAIBHOTO
pa3BUTHA XOPAOBBIX HA CXeMaXx U
mpernapaTax U ONUCHIBaTh MPOIIECCHI,
MPOMCXOISIINE HAa KaXKIOM dTarle.
CpaBHUBaTh IEPUObI OHTOTEHE3A;
PSAMOE M HEMPSIMOE (JTMYMHOYHOE)
MOCTAMOPHUOHAIBHOE Pa3BUTHE,
3apOJIbIIIN YEeTIOBEKa U JIPYTHX
XOP/IOBBIX.

OOBACHATH OMOIOTHYECKOE 3HAYECHUE
pa3BUTHA ¢ METaMOP(O30M;
OTPHIIATEIBHOE BIMSHHUE AJIKOTOJIA,
HUKOTHHA U JPYTHX TEPATOTCHHBIX
(bakTOpOB Ha pa3BUTHE 3apO/IbIIIa
YesoBeKa.

OmnuceIBaTh NpOLECC ABOMHOIO
OTLIIOIOTBOPEHUS Y IIBETKOBBIX

pacTeHui

HToro uyacoB o reme




Tema 6. HacJjiencTBEHHOCTh M H3MEHYMBOCTH OPraHU3MOB

6. [eHeTnKa — HayKa 1 [Ipenmer u 3a1aun reHeTKU. Poiib PackpeiBath conepkanue TEPMUHOB U
1 0 HACJIEICTBEHHOCTHH IUTOJIOTUU ¥ YMOPHOIIOTUUB MOHATUMN: T€H, TEHOM, TeHOTHII, ()EHOTHII,
M3MEHYHBOCTH CTaHOBJICHUM reHeTukH. Bxias XPOMOCOMBI, aJUIeTIbHBIE TEHBI (QJIJICNH),
POCCHICKHX U 3apyOEKHBIX YUCHBIX B FOMO3Ur0Ta, T€TEPO3UTOTA, TOMUHAHTHBIN
pa3BUTHE F'€HETUKU. MeTOAbl TEHETUKHU MpHU3HAK (TE€H), PeIIeCCUBHBIN NpHU3HaK (IreH),
(TMOPUIOTOTUYECKUH, IIUTOTCHETUICCKHIA, quCTas JTUHUS, THOPHU]L.
MOJICKYJISIPHO- TEHETUUECKUH ). [lepeuncnars u xapakTepu30BaTh METOIbI
OCHOBHBIE T€HETHUECKHUE TOHSATHS. TCHETUKH: THOPHUIO0IOTUICCKUM,
['eneTnyeckasi CHMBOJIMKA, UCIIOIb3yEMas B LUTOT€HETUYECKUH, MOJIEKYJISIPHO-
CXEMax CKpelmuBaHui,/[emoncmpayuu: T€HETUYECKU; IOMUHAHTHBIE U
Ilopmpemur: I'. Mennens, T. Mopran,H. pelLieCCUBHbIE MTPU3HAKU PACTEHUMN U
N. Basunos, C. C. UeTBepuKOB, JKUBOTHBIX.
H. B. Tumodeer-PecoBckuii. [Tonp30BaThCsl FTEHETHYECKOM
ObopydosaHue: MOJEIb- aNIITUKALUS TEPMUHOJIOTUEH W CUMBOJUKOU JJIs
«MoHOTHOpHAHOE CKpPEITUBAHUEY, 3alliCy I'CHOTUIIMYCCKUX CXCM
repbapuii «"Opox IOCEBHOM» CKpCIINBaHHA
6. 3aKOHOMEPHOCTH 1 3aKOHOMEPHOCTHU HACJIETIOBAHUS PackpsiBaTh conepkaHue TEPMHUHOBU
2 HacJIeIOBaHUS MIPU3HAKOB, YCTAHOBJICHHbBIE MOHSTUN: MOHOTHOPHIHOE
MPU3HAKOB. I'. Mennenem. MoHorubpuaHoe CKpeluBanue, HeHOTHITMYECKUE TPYTIIIHI,
MounorubpunHoe CKpelIuBaHue. 3aKOHEeTMHOOOpas3us THOPUI0TOTHUECKUN METOT, YUCThIE
CKpELIUBaHUE ruOpUI0B TIepBOTO TTOKOJIeHUs. [IpaBuiio JIMHUU, TOMUHUPOBAHUE T€HOB(IIOJTHOE,

JOMUHHPOBAHUA. 3aKkoH pacuCIiICHUA
IIPHU3HAKOB. I'mmoTe3a 9YUCTOTHI TaMeT.

IlonHOEW HEMoIIHOE JOMUHHPOBAHUC.

HCHOJIHOC), pacerjICHUuC
B ITIOTOMCTBC.
OnuceiBaTh MCTOIHUKY MPOBCACHUA




Jemoncmpayuu:

Ilopmpemuwi: I'. Mennens.

Tabauywvl u cxemvi: «MOHOTHOPUTHOE
CKpEUIMBAHUE U €0 LIMTOr€HeTHYeCKast
OCHOBa», «3aKOH pacIICIUICHUs U €To
LUTOT€HETHYECKasi OCHOBA», «3aKOH
YUCTOTHI TaMET».

Obopyoosanue:

MOeNIU-anIuKauu « MoHOruopuHOE
cKpemmBanue», «Hemosnoe
JOMUHUpOBaHUE», repbapuii «I'opox
MOCEBHON»

I'. MeHaeneMonbITOB 10 U3YUYECHUIO
HACJIETOBaHMsI OJTHOM Maphl MPU3HAKOBY
ropoxa MOCEeBHOIO.

PackpriBath conepxaHue 3aKOHOB
eanHOo00pa3us THOPUIOB TIEPBOTO
MOKOJICHUS U 3aKOHA PACUICTIICHUSI.
OOBACHATH TUIOTE3Y YUCTOTHI TAMET.
3anuchiBaTh CXEMbl MOHOTHOPHIHOTO
CKpEIIUBaHUS, OOBICHATH €T0
[IUTOJIOTUYECKHE OCHOBBI M pPEIIaTh
TeHETUYECKUE 3a/1a4u

Ha MOHOFI/I6pI/II[HOG CKPCIIUBAHUC

6.3

Jurubpunnoe
CKpeIMBaHUE.
3aK0H HE3aBUCHMOTI'0
HAaCJIeIOBaHUS
MPU3HAKOB

JlurubpuiHoe cKpelMBanme. 3akoH
HE3aBUCHMOT'O HACJICOBaHUS
npu3HaKkoB. L{uToreHeTnueckrne OCHOBBI
TUTUOPUIHOTO CKPETUBAHMS.
Ananuzupyloliee CKpeluuBaHue.
Hcnonb30BaHNe aHATTU3UPYIOIIEr0
CKpELIMBAaHUA 1JIs ONpeIeNIeHUs
TeHOTHIIa 0COOU.

Hemoncmpayuu:

Ilopmpemui: I'. Mennens. Tabauyvl u
cxemol: «JIurubpuaHOoe
cKpenriBanuey, «Llutonornyeckne
OCHOBBI TUTUOPUIHOTO CKPETITBAHUS.
ObopydosaHue: MOJEIb- aNIITUKAIUS
«/IurnbpuHoOE CKpeIBaHue)

PackpelBaTh conepkaHue€ TEPMHHOB H
HNOHATUM: JUTHOPUIIHOE  CKpEIMBAHUE,

aHaJIM3UPYIOLIEE CKPEIIBaHHUE.
OnwuceiBaTh onbITH I'. Menmens

10 U3YYEHHUIO HACJIEAOBAaHUS IBYX Nap
MPU3HAKOB y TOPOXa MOCEBHOTO.
PackpsIBaTh copepkaHue 3aKOHA
HE3aBUCHMOT'0 HACJIEIOBAHUS TTPU3HAKOB.
IIpuMeHATh MaTEeMaTHYECKUI pacyeT C
MMOMOIIBI0 METO/[a TEPEMHOKEHUS
BEPOATHOCTEMN U 3aMHUCH C MOMOIIBIO
(hEHOTUTTMYECKUX PAJTUKATIOB
paclIEIUICHUs] MPU3HAKOB y TOTOMKOBIIO
(GeHOTHUITY ¥ TEHOTHITY.

3anuceIBaTh CXEMbI JUTHOPHUIHOTO




CKpEIIUBaHUS, OOBSICHSATh €T0
IIUTOJIOTHYECKHE OCHOBBI M PEIaTh
TeHETUYECKUE 3a7a91 Ha TUTUOPHUIHOE
CKpCIIMBaHHE

6.4

CreruieHHOE
HacJIeI0BaHUE
MIPU3HAKOB

CuenieHHOE Hacae0BaHUe MPU3HAKOB.
Pa6ora T. Moprana 1o crenjieHHOMY
HacyeoBaHuIo reHoB. Hapyienne
CLICTUICHUS TEHOB B pe3yJbTaTe
KpPOCCHUHIOBEpPa. XpOMOCOMHAS TEOPUS
HAaCJIEACTBEHHOCTH.

['eneTnueckue KapThl.
Hemoncmpayuu: [lopmpemuoi:

T. Mopras. Tabauywl u cxemol:
«Metio3y,

«I'eHeTHYECKHE KapThl PACTCHUH,
KUBOTHBIX U YEJIOBEKAY,

«B3anMonelicTBrE allIEIbHBIX TEHOBY.
Obopyoosanue: MUKponpenapaT
«/Ipo3oduna» (Hopma, MyTaruu GopMsl
KPBLJIbEB U OKPACKH TeJia), MUKPOCKOII,
Mozenb-amunkanus «llepekpécrt
XPOMOCOM.

Jlabopamopuvie u npakmuueckue
pabombot:

JlaGopartopnas padota Ne 5. «M3yuenue
pe3yabTaTOB MOHOTHOPUHOTO

U TUTUOPUHOTO CKpPEIIUBaHUS

PackpeiBaTh coznep:kaHue TEPMUHOB U
MOHATHN: CLEIUICHHOE HACIEI0BaHUE
MPU3HAKOB, pEeKOMOMHAIINS T€HOB,
FCHECTUYCCKUC KAPThI XPOMOCOM,
MOPraHHJA.

Ha3piBaTh OCHOBHEBIE TTOJIOKECHHUS
XPOMOCOMHOU TEOPUHU
HacneacTBeHHOCTH T. Moprana;
packpbIBaTh cojiepkaHue padotoIT.
MopraHa 110 CleTUIECHHOMY
HaCJICJOBAHWIO 'CHOB U MPUYNHBI
HapylmcHUs CHCTIIICHHUA MCXKY I'CHaAMU.
3anuchIBaTh CXEMBI CKpELIUBaHUS IIPU
CLIETIJICHHOM HACJIEIOBAHUH, OOBACHATD
IPUYMHBI PEKOMOMHALMUT€HOB,
OIPENEIIATh YUCIIO IPYIIIT

CHCTIJICHWA I'CHOB, PCIIaTh TCHCTUYCCKHUE
3a/1a4y Ha CLCIUICHHOE HACJIeI0BAHUE




y Apo30¢uiibl Ha TOTOBBIX
MUKpOIIpenaparax»

I'eneTnka momna.
HacnenoBanue
MIPU3HAKOB,
CIICIIJICHHBIX C II0JIOM

I'eneruka nmosa. XpoMoCOMHOE
omnpeJiesIeHue 1oJia. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OoMOrameTHbIE U
reTeporaMeTHbIE OPTraHU3MBI.
HacnenoBanue npu3HakoB, CIETIIEHHBIXC
MIOJIOM.

Hemoncmpayuu:

Topmpemuwi: I'. Mennens, T. Mopras,
H.A. BaBunos.

Tabnuywl u cxemol: «I'eHETHKA MTOJIAY,
«3aKOHOMEpPHOCTH HacJIeI0BaHus,
CLICTVICHHOTO C MoJjioM», «KapruoTuribl
YeJIOBEKa M SKHUBOTHBIX)

PackpsIBaTh conep:kaHue TEPMUHOB U
MOHSATHIA: XPOMOCOMHBIN HA0OP, ayTOCOMBI,
IIOJIOBBIE XPOMOCOMBI, TOMOTI'aMETHBIN I1011,
reTepOraMeTHBIN 110J1, CLETUIEHHOE C II0JIOM
HACJICJOBAaHUETIPU3HAKOB.

OOBACHATH LUTOJIOTMYECKUE OCHOBBI
XPOMOCOMHOI'0 MEXaHU3Ma OIIPEIEIICHUs
II0JIA Y PA3JIMYHBIX OPraHU3MOB.
CpaBHUBATh 3aKOHOMEPHOCTH
HACJICOBaHMsI IPU3HAKOB, CLEIUICHHBIXU
HE CLEIUICHHBIX criosioM. PemaTe
IeHETUYECKUE 3a/1a4M HA HACIEI0BaHUE
CLEIUICHHBIX € II0JIOM IIPU3HAKOB

MN3MeHYnBOCTE.
Henacnencreennas
U3MEHYUBOCTH

H3MeHYnBOCTh. BHIBI H3MEHYHNBOCTH:
HEHACJIEICTBEHHAs U HACIICACTBCHHAS.
Ponb cpensl B HEHACHEACTBEHHOM
M3MEHUYHUBOCTHU. XapaKTEPUCTHUKA
MOIM(UKAIIMOHHON U3MEHUYHUBOCTH.
BapranunoHHBIN psii 1 BapUallMOHHAsS
kpuBas. Hopma peaknuu npusHaka.
KonnuecTBeHHBIC U KAYECTBEHHEIC
MPU3HAKK UUX HOPMA PEAKIIUH.
CaolicTBaMo1M(PUKAITIOHHOM
W3MEHYUBOCTH.

PackpeiBaTh conepkaHrne TEPMUHOB U
MOHSITUI: U3MEHUYHUBOCT,
HaCJIEICTBEHHAs! U3MEHYUBOCTb,
HEHACJICICTBEHHAs! U3MEHYUBOCTb,
MoOIU(UKAIMOHHAsT U3MEHYHBOCTD,
BapHallOHHBIN psiJl, BApUAHTAa,
BapHalllOHHAsl KpUBas, IpU3HaK, HOpMa
peaxkiuu, KOJINYECTBEHHBIE U
KAueCTBEHHbIE ITPU3HAKH.
Knaccugunuposats Bubl
MU3MEHUYUBOCTH U BBIBIISITh UX




Jemoncmpayuu:

Tabnuywl u cxemol: «Buapl
W3MEHUYUBOCTHY, «MOoaupuKanoOHHAS
U3MEHYUBOCTHY.

Jlabopamopuvie u npakmuueckue
pabombot:

JlabopaTtopHas padota Ne 6. «M3yuenue
MOAU(PHUKAITMOHHON U3MEHUNBOCTH,
MIOCTPOCHHE BapHAIIIOHHOTO PsiAa U
BapHAIIIOHHOM KPUBO»

OHOJ0rHYeCcKre 0COOEHHOCTH.
[lepeuuncnars cBoicTBa
MOIU(PHUKAITMOHHOW H3MEHYUBOCTH U
OOBSICHATH €€ 3HAUCHHE JIJIS1 OPTaHH3MOB.
PaznuyaTh KOJUYECTBEHHBIE U
KaueCTBCHHBIC TIPU3HAKHU; CTPOUTH
BapHAIMOHHBINA PsiJl, BAPHAIIMOHHYIO
KPUBYIO, BBIYHCIISATh CpeJHEe 3HAYCHHE
MpU3HAKa

6.7

HacnencrBennas
HN3MCHYHNBOCTDH

HacnencrBeHHast, Mt reHOTUIIMYECKas
H3MEHYNBOCTh. KoMOMHaTHBHAS
W3MEHUYMBOCTh. Mei03 U 10JI0BOI ITpoLiecc
— OCHOBa KOMOMHATHBHOW M3MEHYMBOCTH.
MyTanuoHHasi U3MEHYUBOCTb.
Knaccudukanus MmyTanuii: reHHbIE,
XPOMOCOMHBIE, T€HOMHBIE.

YacToTa ¥ NpUYMHBI MyTallAN.
MyrtareHHnsie (haKTOpBHI.

3aKOH rOMOJIOTMYECKHUX PSI0B

B HacJeICTBEHHON n3MeHuuBocTH H. .
BasuiioBa. BHesaepnas
HacCJIeACTBEHHOCTh U H3MEHUHUBOCTb.
Jemoncmpayuu:

Ilopmpemui: T'. ne ®pus, H. 1. BaBunos.
Tabauysl u cxemol: «MyTallMOHHAS

PackpeiBath cojiep’kaHre TEPMUHOB U
MMOHATHH: HAcJIeACTBEHHAs N3MEHUYHBOCTb,
KOMOMHATHBHAS U3MEHYHBOCTD,
MyTalMOHHasi U3MEHYUBOCTb, MYTaHT,
MYTallMHU: TEHHbIE, XPOMOCOMHBIE, TEHOMHBIE;
MOJIUIIJIOUIUS, AHEYTUIOUINSI, MyTareHsbl.
XapakTepru30BaTh HACJIEACTBEHHYIO
U3MEHYUBOCTH; (HOPMYIUPOBATH 3aKOH
TOMOJIOTHYECKHUX PSIOB

B HACJICJCTBEHHON M3MESHIMBOCTHH.

. BaBumoBa U 00BSICHITH €0
3HAYCHHUEJII OMOJIOTHH U CEJICKIIUU.
KnaccugunupoBaTe MyTaluu: TeHHBIE,
XPOMOCOMHBIE, TECHOMHBIE U TPUBOJUTD
MpUMEpPBI MyTaIUH.

OOBACHATH MPUINHBI BOSHUKHOBEHHUSI




U3MEHUYUBOCTDY.

ObopyoosaHue: MUKPOCKOII,
MuKpornpemnapar «/Ipozoduna» (Hopma,
MyTaIu# (GOpMbI KPBUTBEB M OKPACKa Tela);
KOMHATHbBIE PACTEHHS C MECTPONMOKPACKOMN
JMCTHEB.

Jlabopamopnusie u npakmuyeckue
paoomul:

JlaGopaTopHas pabota Ne 7. « AHanu3

MyTaluii y po30(GuiIbl Ha TOTOBBIX
MHUKpOTpernaparax»

MYyTaIuH, pojib (PakTOPOB-MyTareHOB.
CpaBHHBATh BHIIBI MYTAIIU; BBISBIISTH
MIPUYMHBI HACJICICTBEHHOW N3MEHUYNBOCTH,
WCTOYHUKU MYTarcHOB B OKPY KaIOIICH
cpene (KOCBEHHO).

XapakTepu30BaTh BHESIEPHYIO
HACJICJICTBEHHOCTh U N3BMEHYHUBOCTD

6.8

I'eneTuka yenoseka

I'eneruxka yenoseka. Kapuorun
YyeJIoBeKa.

OCHOBHBIC METO/bI TCHETHKH YeJIOBEKA:
TreHeaJIOrMYECKHI, OJTM3HEIIOBBIMH,
LUTOTCHETHYECKHI, OMOXUMUYECKHIA,
MOJIEKYJISIPHO-TEHETHUECKU .
CoBpeMeHHOe OompeiesIieHHe TeHOTHUIA:
MOJIHOT€HOMHOE CEKBEHUPOBAaHUE,
T€HOTUIHPOBAHUE, B TOM YHCIIE

¢ nomotnsto [TP-ananu3a.
HacnencrseHnnble 3a00/1eBaHUS
YyeJI0BeKa: FeHHbIe 00JIE3HH, OOJIE3HUC
HacJIeICTBEHHOM
MPEIPacoIOKEHHOCThIO, XPOMOCOMHBIE
0one3an. ComaTHYecKue 1
reHEpaTUBHbIE MyTaIUU.

PackpeiBath copepkaHne TEPMUHOB U
MOHSTHI: KApUOTHUI YEIOBEKa,
[IUTOTEHETUYECKUI METOI,
TeHEaJOTUYECKHI METO/I, POJIOCTIOBHBIE,
ONM3HEIOBBI METO/I, HACTIEACTBEHHbIE
0ome3Hu: (MOHOTEHHBIE,

C HACIIEICTBEHHOM
MIPEIPACIIOIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-T€HETUYECKOE
KOHCYJIbTUPOBaHUE.

[lepeuncnaTb 0COOEHHOCTH U3YUYEHHUS
TCHETHKH YeJI0BEeKa; IPUBOINTH MPUMEPHI
HACJICJICTBEHHBIX OOJIC3HEH YeIIOBeKa,
XapaKTepPU30BaTh METOJIBI X MPOPUITAKTHKH;
000CHOBBIBATh 3HAUCHUE
MEIMKO-TEHETHIECKOTO




CrtBosioBbIe KIeTKU. [IpuHIIUIIBI 3T0pOBOTO
o0pasa KU3HH, TUarHOCTUKH,TPOPUITAKTUKH
U Je4YeHus TeHeTHUeCcKnXx0o0ie3neil. Menuko-
F€HETHUYECKOE

KOHCYJIbTUPOBaHUE. 3HAYCHHUE
MEIULMHCKON MeHETUKHU

B MIPEJOTBPAILECHUU U JICUCHUU
TeHETHYCCKUX 3a00JIeBaHUI YeIIOBEKA.
Hemoncmpayuu:

Tabauywl u cxemwl:. «HacnenoBanue
pesyc-axTopa», «['enetuka rpymnmn

KPOBW.

Jlabopamopnuvie u npakmuyeckue
paoomul:

[IpakTuueckas pabora Ne 2.

«CocTraBneHue U aHaJIN3 POJAOCIOBHBIX

YCIOBCKa»

KOHCYJIbTUPOBAHUS.
BhIsSBISAT U cpaBHUBATH MEXKIY CO00I
JIOMMHAHTHBIE U PELECCUBHBIC MPU3HAKI
4esI0BeKa.

CocTaBiATh ¥ aHATU3UPOBATH
POJIOCIIOBHBIE YETIOBEKA

HNToro uyacoB o teme

8

Tema 7. Cesek1iusi OpraHu3MoB, 0CHOBbI OMOTEXHOJIOTUH

7.1

Cernekius Kak HayKau
nporecc

1

Cenexuus Kak HayKa U IpoIiecc.
3apOoKACHHUE CEJEKIIUU U IOMECTUKALIUS.
VYuenue H. 1. BaBuiiosa o neHTpax
MHOT000pa3us U MPOUCXOKICHUS
KYJIbTYPHBIX PaCTCHUM.

L{eHTpBI MPOUCXOKAEHUS JOMAITHUX
JKUBOTHBIX.

Copr, moposa, mTaMm.

PackpbIBaTh cojiepaHue TEPMUHOBU
MOHATHI: CEJNIEKIHs, COPT, MOpoAa,
[ITaMM, TOMECTHKAIIHS, WITH
OJIOMalTHUBAHUE, IEHTPHI
MHOT000pa3usi U MPOUCXOKICHUS
KYJBTYpHBIX PacTEHUH U

YKUBOTHBIX, THOpUIN3AIINS,
MCKYCCTBEHHBIN 0TOOD.




Jemoncmpayuu:

Ilopmpemowi: H. U. BaBunos. Tabauywv
u cxemol: Kapta «LleHTpBI
MHOT000pa3us ¥ MPOUCXOKICHHS
KyJbTYpHBIXpacTeHHi», «Iloposs
JOMalTHUX KUBOTHBIX», «CopTa
KYJbTYPHBIX PAaCTCHUIN».
Obopyoosanue: MyJISKU TUIOA0B U
KOPHETIIO0B TUKUX (OpM U
KYJbTYPHBIX COPTOB PACTEHUI;
repbapuii «CenbCKOX0341iCTBEHHBIE
pacTeHus»

HaspiBath 1 cpaBHHBATh OCHOBHBIE
3Talbl pa3BUTHUS CEJICKIIUH.

Wsnarars yuenue H. U. BaBunosa

0 LIEHTPAX IPOUCXO0XKICHHUS KYJIbTYPHBIX
pacTeHui; pa3auyaTh LEHTPHI HA KapTe MuUpa,
CBSI3bIBaTh UX MECTONOJIOKEHUE

C oyaraMu BO3HMKHOBEHHUSIIPEBHEUIIINX
[IUBUIN3ALINN.

CpaBHHBATB cOpTa KyJIbTYypPHBIX
pacTeHuil, OpoIbl JOMAITHUX
JKUBOTHBIX M MX JUKUXIPEIKOB.
OneHuBaTh pojb CEICKIUU

B 00€CIIeYCHHUH MTPOJOBOIBCTBEHHON

0€30IaCHOCTH YeI0BEeUECTBA

7.2

Merons! n
JIOCTUKEHHUSI
CEJIEKLIMU PACTEHUIN
YKUBOTHBIX

CoBpeMEHHBIE METO/IBI CEJIEKIINH.
MaccoBblii U MHIMBUAYaTbHBII OTOOPHIB
CEJIEKIIMMPACTEHUI U KUBOTHBIX.
Onenka 3kcTepbepa.
biM3KOpOICTBEHHOE CKPEIINBAHUE —
nHOpuuHT. YucTas JIuHUS.
CkpeniuBaHue YUCTBIX JIMHUM.
I'etepo3uc, nnu rubpuaHas cuia.
HeponctBenHoe ckpeluBanue —
ayTOpuauHr. OTnanéHHas
rudpuau3anus u e€ycrexu.

HcKyccTBEHHBIN MyTareHes 1 noJly4eHue

TIOJIUTIIIONJOB. I[OCTI/I)KGHI/ISI CCJICKIINHN

PackpriBaTh conep:kaHue TEPMUHOB U
MOHATUIN: UCKYCCTBEHHBINH OTOOp, MacCOBBII
0TOOp, UHAUBHUAYAIbHBII 0TOOD, SIKCTEPHED,
OJIM3KOPOJICTBEHHOE CKpEIIMBaHHUE, YUCTas
JIMHUS, TETEPO3UC,HEPOJICTBEHHOE
CKpellIUBaHue,

MCKYCCTBEHHBI MyTareHes, MOJIUILIONIbI.
CpaBHuBaTh (POPMBI UCKYCCTBEHHOTO
oT0O0pa (MaccoBOro MMHANBHUIYAIBHOTO),
BUJIBI

rubpuau3anuu (6JIM3KOPOJCTBEHHON U
OTJaJIEHHOH), CIOCOOBI MOTYYEeHHUs

MOJIUIIIION TOB.




pacTeHul, J)KUBOTHBIX U
MHUKPOOPTaHU3MOB.

Jemoncmpayuu:

Ilopmpemuor: 1. B. MuuypuH,

I'. JI. Kapneuenko, M. ®@. MBaHOB.
Tabnuywl u cxemol: «OTHaNCHHAS
rubpuanzanus», «Padorsr akagemukaM.
®. NsanoBay, «Ilomummonamsy.
Obopyoosanue: MyJISKU TUIOA0B U
KOPHEIIOI0B AUKUX (HOpM U
KYJbTYPHBIX COPTOB PACTEHUH.
Jlabopamopnusie u npakmuyecxkue
paoomul:

Okckypcusi «OCHOBHBIE METOABI U
JOCTUKEHHS CETIEKIIUU PacTeHUH 1
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTAHIIUIO,
MJIEMEHHYI0 (pepMy, COPTOUCTIBITATEbHBIIN
Y4acTOK

WJTU TETUTMYHOE X035HUCTBO)

IIpuBOAUTE IPUMEPBHI TOCTUKEHUN
CEJICKLIMH PACTCHUH U )KMBOTHBIX

7.3

buorexnosnorusa
KakK OTpacib
MIPOU3BOJICTBA

buoTtexHonorust kKak oTpaciab IPOU3BOCTBA.

I'enHas nHxeHepus. JTanbl CO31aHUs
pekomOuHanTHOM JIHKu TpancreHHBIX
opranu3moB. KierounasmHxeHepusl.
KiterouHBIE Ky B TYPBI.
MUKpOKIIOHAIBHOEPA3MHOKEHUEPACTEHU .
KiionnpoBanue

BBICOKOIIPOTYKTUBHBIX

PackpriBaTh copepkaHne TEPMUHOB U
MOHATUN: OMOTEXHOJIOTHS, KIIETOYHAs
WH)XEHEPHsl, TeHHas MH)KEHEPHUSI,
KJIOHUPOBaHHE, TPAHCT€HHbIE OPTraHU3MBlI,
I'MO (renernueckn MOAUGUIUPOBAHHBIE
OpraHu3Mbl). XapakTepu3oBaTh
OMOTEXHOJIOTHIO KaK

OTpacyb IPOU3BOJCTBA, OCHOBHBIE




CEeJIbCKOXO35MCTBEHHBIX OPraHU3MOB.
DKOJIOTHYECKUEH dTUYCCKUE TIPOOIIEMBI.
I'MO — renetudecku MOAUGUIIMPOBAHHBIE
OpTaHU3MBI.

Hemoncmpayuu:

Tabauywvt u cxemvi: «OOBEKTHI
ounorexHosoruny, «Knerounsie

KyJbTYPBl U KJIIOHUPOBAHUEY,
«KoHCTpynpoBaHuen NEPEHOC T€HOB,
XPOMOCOM

JIOCTIDKEHHUST OMOTEXHOJIOTMU B 00J1aCTH
MIPOMBIIIIJICHHOCTH, CEITLCKOTO X03s1iCTBaN
MEIUIUHEI.

[lepeyncnath W XapaKTepU30BaTh
OCHOBHBIEMETONBI M JOCTHIKEHHUS
OMOMH)KECHEPHH.

OO0cyX/1aTh YKOJIOTHYECKUE U ITHYCCKUE
aCIEeKThI HEKOTOPBIX MCCIICAOBAHUIN B
001aCcTH OMOTEXHOJIOTHU
(KJIOHMPOBAHUSI, HCKYCCTBEHHOTO
OIIOIOTBOPEHUS, HAIIPABJICHHOTO
M3MEHEHHs FeHoMa U

CO3/IaHMSI TPAHCTCHHBIX OPraHNU3MOB)

Htoro yacos o teme

PesepBHOE Bpems

OBILEE KOJIMYECTBO
YACOBIIO ITPOTPAMME
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11 KJIACC

HaumenoBanue
Ne KomnuectBo OCHOBHBIE BUIEI AESITEILHOCTU
A37ICTI0B 1 TeM [IporpammHoOe coaepkanue
n/n pasni 4acoB 00y4JaroIIuXCs
y4eOHOT0 mpeaMera
Tema 1. DBoJIIOIIMOHHAA OMOJIOTHUSA
1.1 DBOIIONAS U METObI 1 [IpeanochlIk BOSHUKHOBEHHS PackppIBaTh copiep:kaHne TEPMUHOB U

€€ u3y4eHus

9BOJIIOLIMOHHOW TEOpUU. DBOJIIOLIMOHHAS
TeopHs U €€ MEeCTO B OMOJIOTHUH.

BnusiHue 3BOSIIOMOHHON TEOPUU

Ha pa3BUTHE OMOJIOTUU U JIPYTUXHAYK.
CBuzieTenbCTBa SBOMIOIUH.
[TaneonTonornueckue:
[IOCJIEZI0BATEIBHOCTD NOSIBJIICHUSI BUJIOBB
[1aJIEOHTOJIOTMYECKOM JIETOIUCH,
nepexoaHble (HOPMBI.
buoreorpaguyeckue: cX0ACTBO U pa3auune
¢dayH udop MaTEpUKOB U OCTPOBOB.
OMOPHOIOTUYECKHE: CXOACTBAK Pa3IUYMs
SMOPHOHOB pPa3HbIX BUJOB O3BOHOUYHBIX.
CpaBHUTEIIBHO-AaHATOMUYECKHE:
TOMOJIOTUYHBIE, aHAJIOTUYHBIE,
PYIHUMEHTapHbIE OPraHbl, aTABU3MBI.
MonekynsipHO-OMOXUMUYECKHE:
CXOJICTBO MEXaHHU3MOB

HaCJICACTBEHHOCTH W OCHOBHBIX

MOHATHI: 3BOJIIOLIUSA, IEPEXOJIHBIE
bopMmbl, pUIOreHETHYECKUE PSA/IbI, BUJIbI-
9HJIEMHUKH, BUJIbI-PEIUKTBHI,

3aKOH 3apOJIbIILIEBOI0 CXOJICTBA,
OMOreHeTHYeCKuil 3aK0H,

rOMOJIOTHYHBIC ¥ aHAJIIOTUYHBIE

OpraHbl, pyIMMEHTAPHBIC OPTaHBI,
aTaBU3MBI.

[TepeuncasiTb OCHOBHBIE 3TAIbl PA3BUTHUS
ABOJIFOLINOHHON TEOPHH.
XapakTepu30BaTh CBUIETEIbCTBA
HBOJIIOLIMHU: M1aJIEOHTOJIOTUYECKHE,
ouoreorpagduueckue,
AMOPHUOJIOTUYECKUE, CPABHUTEIBHO-
aHaTOMUYECKHUE, MOJIEKYJISIPHO-
OMOXMMHYECKHE.

[TpuBOANTE pPUMEPHI EPEXOAHBIX HOPM
OpPraHu3MOB, (HIIOTEHETHICCKUXPSIIOB.
[TpuBOAUTE (OPMYITUPOBKH 3aKOHOB




METaOOIMYECKUX MyTeH Yy BCEX JKUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Hopmpemuwi: K. JIunnei, K. b. Jlamapk, Y.
Hapsun, B. O. KoBaneBckuii,

K. M. bap, O. I'ekkensb, @. Mrosiep.
Tabnuywl u cxemol: «Pa3zBurue
OpraHMYECcKOro MUpa Ha 3emiie»,
penbedHbie TabIUIbI «3apOIbIIIN
MMO3BOHOYHBIX KUBOTHBIXY,
«APXEOTNTEPUKCH.

Obopyoosanue: buoreorpaduueckas
KapTa MHUPa; KOJUIEKIUsA «DOopMbl
COXPAHHOCTH HMCKOIMAEMBbIX KUBOTHBIX U
pacTeHU»; BIIAYKHBIE TIpenapaThl
«Pa3Butne HacekoMmoroy, «Pa3surne
TISTYIIKA

OMOTCHETUYECKOTO M 3aPOIBIIICBOTO
CXOJICTBA

1.2

Ucropus pazsutus
MpPEICTABICHUI
00 3BOJIIOIINHU

OomroninonHas teopus Y. /lapsuna.

HpCI[HOCBIJ'IKI/I BO3HHWKHOBCHUS TapBUHU3MA.

JIBMKYIITHE CHUITBI YBOJTIOIIMH BHJIOB TIO
HapBuny (M30BITOYHOE PA3MHOMXKEHNE
IIPH OTPAaHUYICHHOCTH PECYPCOB,
HeonpeAeIEHHAs N3MEHUYNBOCTb,
O6opnOa 3a cyIecTBOBaHUE,
€CTECTBEHHBII 0TOOD).
CuHTeTH4ecKasi TeOpHs IBOIIOLNUN

PackpbiBaTh conxepkaHu€ TEPMUHOB H
IMOHSATHIN: CHCTEMAaTHKa, €CTECTBEHHBIM U
UCKYCCTBEHHBIN OTOOP.

XapakTepru3oBaTb OCHOBHBIE
SBOJIIOIMOHHBIC HIEH, KOHICIIITUN 1
TEOpPHHU; CPABHUBAThH B3IJISIbIHA BUJ U
spomonuio K. Jlunnes, XK.b. Jlamapka,U.
apBuHa.

OuenuBathb BkJIa JIMHHES B pa3BUTHE
CUCTEMATHUKHU U OOBSACHSATH MPUHITUTIBI




(CTD) 1 €€ OCHOBHBICTIOJIOKECHHUSI.

Hemoncmpayuu:

Topmpemuw:: K. JIunnen, K. b. Jlamapk,U.
JapBuH.

Tabauyvt u cxemwr: «Ilomynsumy,
«Kapra-cxema Mapuipyra myremectusy.
HapBunay, «@opmbl 60pbOBI

3a CyIIeCTBOBaHUEY», « ECTECTBEHHBIN
oTo0p», «MHOTO0Opa3He COPTOB
pactenuii», « MHOr0OOpa3ue mopoa
JKUBOTHBIX)

OMHApHOW HOMEHKJIATYPBHI.
XapakTepu3oBaTh COJIepKaHUE U
3Ha4YE€HHE IBOJTIOLUOHHON KoHIenuuuK.
b. Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIE U
COIMAIbHO-3KOHOMUYECKHE
MPEANOCHUIKA BOZHUKHOBEHUS
3BOJIOIMOHHOM Teopun Y. JlapBuHa.
PackpoiBath coziepkaHue IBOTIOIMOHHOMN
teopunY. JlapBuHa; cCpaBHUBATH
HEONPEAECTEHHYIO U ONIPEACTIEHHYIO
M3MEHYMBOCTb, €CTECTBEHHbBIN U
MCKYCCTBEHHBIN 0TOOP, GopMbI OOPHOBI3a
CYILLIECTBOBAaHHUE.

OnuchIBaTh NOJI0KEHUS CHHTETHYECKOU
teopuu 3Boitonuu (CTI) u 00bACHATD
eé 3HaueHue UIIOMOJIOTHH

1.3

Bun: xpurepuu u
CTPYKTYypa.

[Tomynsnus kak Kak
JJIeMEHTapHas €IMHULA
BHJIA

Muxpossontouus. [omynsamus kak
CAMHUIIABU/IA U DBOJIOLUH.
Hemoncmpayuu:

Tabnuywvl u cxemvr: «llomynsauumy,
«MyTaloHHass U3MEHYUBOCTD.
Obopyodosanue: MUKPOCKOTI,
MuKporpenapart «Jpo3zodunay (Hopma,
MyTaluu (HOPMBIKPBLIBEB U OKPACKU TENa),
Mozenb-amunkanus «llepekpéct
XPOMOCOM.

PackpeiBaTh coaep)kaHHe€ TEPMUHOB H
MTOHSTHIN: MUKPOIBOJTIOIHS, BUI,

KpUTCpUU BUJAQ, apeaj, MOIYJISINs,
reHoQoH/, MyTaluHk, KOMOWHAIIUU
TCHOB.

XapakTepu30BaTh BUJI KAK OCHOBHYFO
CHUCTEeMATUUYECKYIO SIUHUILY U IIEIOCTHYIO
Ouonorudeckyro cuctemy.Boiaensars
KpUTEPUU BHUIA

(Mopdonornyeckuii, PU3NOIOTUIECKHA,




Jlabopamopnuvie u npakmuueckue
paoomot:

Jlaboparopuas padora Ne 1. «CpaBHeHHE
BUIOB TI0 MOP(OJIOTHUECKOMY
KPUTEPHIO»

OMOXHMUYECKHH, TeHETUYECKHUH,
JKOJIOTUYECKHH, TeorpaduyecKkuii) u
OPUMEHATh KPUTEPUU [UIsl OMMCAHUS
KOHKPETHBIX BHUJIOB.

XapakTepu30oBaTh MOMYJISHUIO KaK
CTPYKTYpPHYIOCAMHUILY BUIA U
IBOJTIOIIHH.

OnuceIBaTh MOMYJISIIUIO 10 OCHOBHBIM
MOKa3aTelisIM: COCTaB, CTPYKTypa

1.4 JBHKYIIE CHIIBI JBwxymue cuibl ((pakTopbl)IBOIIOLUN PackpbiBaTh coznep:kaHUE TEPMUHOB U
(2meMeHTapHBbIE BUJIOB B IpUpOJe. MyTallMOHHBIN ITpoLiECC HNOHATUN: KOMOUHATUBHASA U3MEHYUBOCTD,
(aKTOpBI) 3BOIIOLIUH Y KOMOMHATUBHAs U3MEHYHBOCTb. MyTaluH, My TallMOHHBIAIIPOLIECC,

[NonyasiiMOHHBIE BOIHBIU Ipeii( IeHOB. HOIYJISILIMOHHBIE BOJIHBL, Apeii( IeHOB,

W3omsauus u murpauus,/[emoncmpayuu: U30JIALUSA, METPALUH.

Tabnuybl u cxemvl. «JIBUKYIIME CUIIBI XapakTepHu30BaTh DIIEMEHTAPHBIE

DBOJIIOLI» (aKTOpPBI 3BOJIFOLUH: MYTaLlUOHHBIN
nporecc, KoOMOWHATHUBHAs
MU3MEHYHBOCTD, ITOMMYJISLIMOHHBIE BOJIHBI,
Apeid reHoB, N30JIALUs, MUTPALIUSL.
VYcTaHaBIMBaTh NPUYMHHO- CJIEJCTBEHHBIE
CBSI3U MEXAY MEXaHU3MOM H Pe3yJIbTaTOM
JNEeUCTBUABIKYILIUX CHII (27IEMEHTaPHBIX
(akTOpOB) 3BOTIOLNU

15 EcrectBeHHblIi 0TO0pH EcrecTBeHHbIH 0TOOp — HaNpaBIIAIOINI PackpeiBaTh conepkaHHe TEPMUHOB U

ero ¢popmsl

(baKTOp HBOIIOLHH.
®opMBI €CTECTBEHHOT0 0TOOPA.

TIOHSTUIN: €CTeCTBEHHBIN 0TOOp, OopbOasa
CYIICCTBOBAHHE.




Hemoncmpayuu:
Tabnuywl u cxemol: «ECTECTBEHHBIN
ot0op», «bopbOa 3a CyIEeCTBOBAHHE)»

OnuceiBaTh MEXaHW3M JICUCTBHS
€CTECTBEHHOTO 0TOOpA.

Xapaktepu3oBath  (OPMBI  €CTECTBEHHOTO
oTbopa (ABWXKYLIUH, CTAaOMIM3UPYIOUTUH,
MU3PYNTUBHBIN) W CPaBHUBATh HUX MEXIY
COOO.

Xapaktepu3oBarb 00prOy

3a CYIIICCTBOBAaHHE U CPAaBHHUBATH €€

BUIbI (MEXKBUI0BAs, BHYTPHUBHUIOBAS,

O0oprba ¢ HeOIAroNPHUATHBIMH

(hakTOpaMu BHEIIIHEH CPEJIbI)

1.6

Pesynprartsl
IBOJIIOLIMH:
IIPUCHIOCOOJIEHHOCTD
OpPraHU3MOB U
BUI000pa3oBaHue

[Tprcnoco0aeHHOCTh OPraHu3MOB
KaK pe3yJibTaT 3Bostonuu. [Ipumepst
IpUCIOCOOICHNUH Y OPraHU3MOB.
Apomopdho3bl 1 U0 AANI TALMH.
Bunu BunoobpazoBanue.

Kpurepuu Buga. OCHOBHBIE (POPMBI
BU000pa30BaHus: reorpaduyeckoe,
HKOJIOTHUYECKOE.

Hemoncmpayuu:

Tabauywr u cxemvl:
«IIprcnoco6IeHHOCTh OPraHU3MOBY,
«I"eorpaduueckoe BH1000pa3oBaHUEY,
«DKOJIOTUYECKOE BUI000pa30BaHUEY.
Obopyoosanue:

Kosutekuus «lIpumepsl 3aUTHBIX

IpUCIIOCOOTICHUHN Y JKUBOTHBIX),

PackpeiBaTh coepkaHne TEPMUHOB U
HOHSTHUI: IPUCTIOCOOJICHHOCTD,
IMOKPOBUTCJILCTBCHHAA U

npesocTeperaroiias okpacka,

MacKHpPOBKa, BU1000pa30BaHUE.

OnuchIBaTh MEXaHU3M BO3HUKHOBEHUS
NPUCIIOCOOTIEHUN Y OPraHU3MOB.

BbIsBIATE 1O M300paXKeHUsSM, HA KHUBBIX U
(GUKCUpPOBaHHBIX  Ipemaparax  MpUMEPbI
MPUCTIOCOOJIEHHOCTH PAaCTEHUN U
JKUBOTHBIX K YCJIIOBUSIMCPE/IbI OOUTaHMUS,
JIOKa3bIBaTh OTHOCUTEIBHYIO
LeJIECO00Pa3HOCTh MPUCHIOCOOICHUI.
XapakTepHu30BaTh CIIOCOOBI U

MeXaHU3Mbl BUJI000pa30BaHuUs;

OIMHUCBIBATh U CPaBHHUBATH OCHOBHBLIC




KOJUICKI WA HACCKOMBIX C pa3JIMYHbIMU

TUIIaMH OKPACKU; Ha60p IJIOJ0BU CEMAH.

Jlabopamopnsie u npakmuyeckue
pabomot:

JlaGopaTtophnas pa6ota Ne 2. «Onucanue
MPUCTIOCOOJICHHOCTH OpraHu3Ma U ee

OTHOCUTEJIBHOT'O XapaKTepar»

(OPMBI FKOJIOTHIECKOTO U
reorpadguuecKoroBU1000pa3oBaHus

1.7

Hanpasnenus u nytu
MaKpO3BOJIOIHH

Maxkpo3BotOIHS.

dopMel 3BOTIONNA: (PriIeTHYECKas,
JTUBEPTreHTHAs, KOHBEPTeHTHAS,
napajuiensHas. HeoGparumocTts
sBoronuu. [Ipoucxoxnenue

OT HEeCHEeIUAIN3UPOBAHHBIX
MIPEIKOB.

[Iporpeccupytoias crieruain3anus.
AnantuBHas paguarusi.
Hemoncmpayuu:

Iopmpemui: A. H. CeBep1ioB.
Tabruysl u cxemvl: «KApomMopdo3b»,
«Manoamanranumny, «O0mmas
JIeTeHEPALIHD).

Obopyoosanue: moaens «OCHOBHbIE
HATPaBIICHUS DBOJIOIUNY; 00BEMHAS
Mozelb «CTpoeHue roJoBHOIO MO3ra
MTO3BOHOYHBIX)

PackppIBaTh cojep:kaHne TEPMUHOB U
MTOHATHI: MAaKPOIBOJIIOIUSA, (PUITOTEHE3,
OMOJIOTMUECKHI TIPOTrpecc U perpecc,
apoMop§03, HIMoaaaITaKs, 001ast
JIeTeHepalns, alallTUBHAs PaIAaIIHsL.
Xapaktepu3oBaTh (HOPMBI IBOJTFOIUH.
BrisBnsTh apoMopdo3bl ¥ UIM0a AN TAIITN
ypacTeHuil u

JKMBOTHBIX.

CpaBHUBaTh OMOJOTHYECKHI MpOTpecc u
Ouonoruueckuii perpecc, apoMmopdos,
UAMO0AJANTAIUIO0 U OOIIY0 IeTeHepPaIHIo.
BBISBISATH B3aUMOCBSI3U MEXKY MyTAMUU
HATPaBIECHUSMHU IBOJIOIUU

y pacTeHHUH M )KMBOTHBIX

HNToro uyacoB o teme




Tema 2. Bo3HNKHOBEeHHE U Pa3BUTHE KU3HU HA 3emJie

2.1

Uctopust xu3znun

Ha 3eMJjIe 1 METOJbI
€€ U3y4eHHUs.
I'nnotessl
MIPOUCXOKIACHUS
JKM3HU Ha 3eMiIe

2

Jlonay4Hble mpeACTaBICHUS

0 3apOXkAcHUH Ku3HU. HayuHbie
THUITOTE3bI BOBHUKHOBEHUS KU3HU

Ha 3emuie: aOMOTeHEe3 MITAHCTICPMHUSL.
XuMuyeckast 3BOJIIOIHA.
AOUOTEHHBIN CHHTE3 OPTaHUYECKUX
BEIIIECTB U3HEOPTaHUYECKUX.
DKCIEpUMEHTATILHOE OATBEPXKICHUE
XUMHUYECKOHN BOJIIOIIUH.

HavanpHbIe 3Tarbl OMOJI0THYECKON
sBosroruu. ['unoreza PHK- mupa.
dopmupoBaHUE MEMOPAHHBIX CTPYKTYpHU
BO3HHUKHOBEHHE MPOTOKJIETKH.
[lepBbie KIETKH U UX IBOJIFOLIHS.
dopMHUpOBAaHNE OCHOBHBIX I'PYIII
JKUBBIX OPTraHU3MOB.
Hemoncmpayuu:

Tlopmpempoi:

®. Penn, JI. Iactep, C. Muinnep,A. U.
Omnapumn, I'. HOpu.

Tabauyvt u cxemovl: «BO3HUKHOBEHUE
COJIHEUHOM CHUCTEMBD,

«Pa3BuTue OpraHu4YecKoro MUpa,
«PacTutenbHas kieTka», « KuBoTHast
kietkay, «lIpokapuotndeckas
KJIETKa»

PackpeiBath conepkanue TEPMUHOB U
MOHSATUIN: KpeallMoHN3M, a0uoreHes,
BUTAJIN3M, MTAHCTIEPMUSI, OMOII033,
KOalepBaThl, MPOOUOHTHI, CHMOMOTEHES.
XapakTepru3oBaTh METOAbI U3YUEHUS
HCTOPUYECKOIO MPOLLIOro 3eMIIH.
[lepeuncnaTh OCHOBHBIE 3Tallbl
XUMUYECKON MOMOJIOTHYECKON
SBOJIIOLIUU.

W3narate coaep:kaHue TUIOTE3 U TEOPUl
BO3HUKHOBEHHUS )KM3HU Ha 3emiie
(kpeallnoHN3Ma, CaMOIIPOU3BOJIBLHOTO
3apOKIeHUS (CIIOHTAHHOTO), TAHCIIEPMHUH,
runore3sl PHK-mupa).

OnuceiBath 3kcniepumenTsl C. Muiepau I
IOpu no nonyyeHnto opraHM4eCKUXBEIECTB
13 HEOPTaHUYECKUX MyTEM aOMOTEHHOTO
CHUHTE3a




2.2

OcHOBHBIE 3Tarbl
ABOJIIOLIMU
OpPraHUYECKOro MUpa
Ha 3emJie, pa3BUTHE
KHU3HU TI0 3paM U
nepuojam

Pa3zButue xu3Hu Ha 3eMJie 1o 3paM U
nepuogaM. Katapxeit. Apxeiickas

1 mpotepo3oiickas psl. [Taneosoiickasspa
1 e€ IepHoIbl: KeMOPHUHCKHIA,
OpPIOBUKCKHH, CUITypUNUCKUH,
JIEBOHCKHI, KAMEHHOYTOJIbHBIM,
TIEPMCKHUM.

Me3zo3olickas 3pa 1 €€ epuo/ibl:
TPUACOBBIN, FOPCKUH, MEJIIOBOM.
Kaiino3zoiickas 3pa u e€ nepuoabl:
ITaJICOrCHOBBIN, HEOTCHOBEIH,
AHTPOIIOr€HOBBIM.

XapakTepucTuka KjauMara u
reoJIOTHYecKuX npoueccoB. OCHOBHBIE
ATanbl SBOJIOLUU PACTUTEIBHOTO U
’KUBOTHOTO Mupa. Apomop(}o3sl

y pacTeHuil u )kuBOTHbIX. [losBIIEHME,
pacuBeT U BBIMUPaHUE TPy )KUBBIX
OpraHU3MOB.

Hemoncmpayuu:

Tabauywl u cxemol.: «Pazputne
OpPraHUYECKOT0 MHUPay,
reOXpPOHOJIOTUYECKas TA0INIIA;
KOJuIeKIUs «POpMbI COXPaHHOCTH
MCKOIIA€MBbIX KUBOTHBIX U PACTEHUI.
Jlabopamopnsie u npakmuueckue

pabombul:

PackpeiBath conepkaHne TEPMUHOB U
MOHSTHI: S0H, 3pa, NEPUOA, apoMop(}o3bl,
UMO0aJaNTALIH.

3HaTh MOCJIEI0BATEIBHOCTD S0HOB!
KaTapxe, apxei, NpoTepo30H,
(baHepo30ii; 3p: apxeickas,
MPOTEPO30MCKasi, Maneo30MncKas,
ME3030MCKasl, KAMHO30MCKasl; IEPUOJIOB:
KEeMOPHUIHCKUH, OpJIOBUKCKUH, CUITYPUHCKHA,
JICBOHCKHUIA,

KaMEHHOYTOJIbHBIM,  IEPMCKHUM,
TPUACOBBIM, IOPCKHUH, MEIOBOM,
ITAJICOTCHOBBIM 1  HEOICHOBBIM,
AHTPOTIIOT€HOBBI.

XapakTepu3oBaTh OCHOBHBIE COOBITHUSIB
Pa3BUTUHU OPraHUYECKOTO MUPA

10 HpaM U NEePHOJIaM T'e0JIOTUUECKON
HCTOPHH; ITAIBI PA3BUTHS
PaCTUTENBHOTO U )KUBOTHOT'O MHUpA.
Briaenuts rmaBHbIe apoMOp(dO3bI
pacTeHUH U KUBOTHBIX.

CpaBHUBaTh MEX]Ty COO0M
MPECTaBUTENEH CUCTEMAaTUYECKUX
TPYIII OPTaHU3MOB, BBISIBIISITh YEPThI
YCIIOKHEHUS U TIPUCTTOCOOTICHHOCTH K
YCJIOBUSIM KU3HU




ITpakTnueckas padora Ne 1. «M3yuenue
HCKOIIa€MBbIX OCTaTKOB PACTEHUH U
JKUBOTHBIX B KOJUICKLIMSIX).
DKCKypcust « IBONIOIUS OPTaHUYECKOTO
Mupa Ha 3emJjie» (B €eCTECTBEHHO-

HAy4YHBIM WIMKpaeBEIUECKUN My3€il)

2.3 CoBpeMeHHas Cucrtema OpraHm4eckoro Mupa Kak PackpriBath copepkaHue TEPMUHOB U
cucTema oTpaxkeHue 3Boonuu. OCHOBHbBIE MOHSITHI: CHCTEMAaTHKa, UCKYCCTBEHHAS U
OpPTaHUYECKOTO MUPa CHUCTEMAaTUYECKHUE TPYIIbI OPraHU3MOB. €CTECTBCHHAS KJIacCH(PUKAIsl, ONHApHAS

Jemoncmpayuu: HOMEHKJIATypa, MPUHIIUI UePAPXUUHOCTH.
Tabauysl u cxemvr: «CoBpeMEHHAsI XapakTepu3oBaTh COBPEMEHHYIO
CHUCTEMa OPraHUYECKOTO MUDPA» CHUCTEMY OPraHHYeCKOro Mupa

2.4 DBOJIIOLIMS YEIOBEKa DBOJIIOLMS YETIOBEKA. AHTPOIOJIOTHSI KaK PackpsiBath conep:kaHre TEPMUHOB U

(aHTpOMOreHe3)

Hayka. PasButue npencraBiacHun o
IIPOUCXOXKAECHUN YeoBeKka. MeTozsl
U3y4eHUst aHTpororenesa. CxoacTsa u
pa3ianurs 4yenoBeKa U KUBOTHBIX.
CucreMaTu4ecKkoe MoJI0KEHUE YeIOBEeKa.
Hemoncmpayuu:

Iopmpemeui: Y. lapBun. Tabnuysi

u cxemwvl: «CpaBHEHHE
AHATOMUYECKUX YEPT CTPOCHUS
YeJI0BEKa U YeJIOBEKOOOPa3HBIX
00e3bsH».

Obopyodosanue: CIETIKU UITU
N300paKeHUs] KAMEHHBIX OpY AU

HOHATUI: aHTPOIIOJIOT U, AaHTPOIIOTEHE3,
yestoBek pasymHubiii(Homo sapiens),
MPSIMOXO’KJICHUE, BTOpasi CUTHAJIbHAS
cucrema.

[lepeuncnsTs 3a1a4n aHTPOIIOIOTHH,
STaNbICTAHOBIICHUS U Pa3BUTHUS
MIPEACTABICHUHN O MPOUCXOKACHUN
YeJI0BEeKa.

N3naratb 0oCHOBHBIE TOJIOKEHUS TEOPUH
Y. JlapBuHa, KpUTHYECKH OLIEHUBATh
HEHay4YHYIOUH(POPMAIUIO0
MIPOUCXOXKICHUU YeJIOBEKa.

3HATh CUCTEMATHYECKOE ITOJI0KEHHUE




MEPBOOBITHOTO YEIOBEKA: KAMHHU-
qorepsl, pyouna, ckpebia

Buja Homo sapiens, mepeducisTh ero
MOpP(OJIOr0-aHATOMUYECKHIE IIPU3HAKU
pasHoOro ypoBHS (THII, KJIACC, OTPSJL

u 1p.).

YcraHaBIMBaTh 4€PTHI CXOJCTBA U
pa3IMYUiYeIIOBEKa U KUBOTHBIX.
OOBSICHSTD U OLICHUBATH 3HAYCHUE
HAYYHBIX 3HAHHUW O TIPOUCXOXKICHUH
YeIIOBEKA JIJIsl TOHUMAHUS MECTa U POJIH
4eJI0BeKa B MPHPOJIC

2.5

JIBroKyIume cuibl

(dbakTops)
aHTPOIIOreHe3a

JBuxyuue cuibl (hakTopsbl)
aHTpororeHe3a. Hacnencreennas
U3MEHYMBOCTb ¥ €CTECTBEHHBIN OTOOP.
OOmiecTBEHHBIN 00pa3 KU3HH,
W3TOTOBJICHHE OPYAUM TPY/a, MBIILIEHUE,
pedb.

Hemoncmpayuu:

Tabnuywt u cxemvi: «CpaBHEHHE
AHATOMUYECKUX YePT CTPOCHHUS YeIOBEKan
YeIIOBEKOOOPa3HBIX 00E3bSIHY,
«OCHOBHBIE MECTa MaIEOHTOIOTUIECKIX
HAXOJIOK MPEIKOBCOBPEMEHHOTO YEIOBEKAY.
Ob6opyioBaHMe: MYJSIKU
«ITpoucxoxieHre yeroBeKa
(TTaJICOHTOJIOTHYECKUE HAXOIKH )»

PackpsiBaTh copepskaHne TEPMUHOB U
HNOHSATHI: PaKTOPBI aHTPOTIOTEHE3A,
IPYIIIOBOE COTPYTHHYECTBO, PEUb,
OpyAMiiHast AEATEIbHOCTD, TOJIUMOPHU3M.
XapakTepu30BaTh IBUKYIINE CUITBI
(daxtopsr) aHTpOIIOrEeHe3a:
OMO0JIOrNYECKHE U COLMAJIbHBIE,
CpPaBHMBATh UX MEXIY cOOOii




2.6 | OcHoBHbIE cTaANU OcCHOBHBIE CTaIUU U BETBYU 3BOJIIOLUU PackpeiBaTh coznep:kaHue TEPMUHOB U
HBOJIIOLIMU YEJIOBEKa YeJIOBEKa: aBCTPAJIONUTEKH, YenoBek MOHSATUI: aBCTPAJIONUTEK, YEIOBEK

yMedbid, YenoBek NpaMOXOasIInid, YMEJIbIH, YEJIOBEK MPSIMOXOISIINH,
YenoBek HeaHAepTaabCkuil, Yenosek HeaHJepTaJiell, Kp)OMaHbOHEIL,
pa3yMHBII COBPEMEHHOI'O THIIA. HEOJIUTUYECKAasi PEBOJIIOIIHS, IEPBOOBITHOE
Haxozku uckonaeMbIx OCTaHKOB, BpeMs HCKYCCTBO.
CYILIECTBOBaHMs, 00J1aCTh XapakTepu3oBaTh U CPABHUBATH MEKTY
pacrnpocTpaHeHus, 00bEM TOJIOBHOTO c000i1 OCHOBHBIE CTa/IUU IBOIIOLIUN
Mo3ra, 00pa3 KHU3HU, OPYIHUSs. YeJIOBEKA: XPOHOJIOTMYECKUN BO3PACT,
Jemoncmpayuu: apeas pacnpocTpaHeHUs, 00BEM rOJIOBHOTO
Tabruysl u cxemoi: «OCHOBHBIE MECTa Mo3ra, o0pa3 KU3HU U OpYIus TpyAa
MaJICOHTOJIOTMYECKUX HAXOJ0K IPEIKOB
COBPEMEHHOT'O YEJIOBEKAY,
«/IpeBHenme moan», «/Ipesnue noamn»,
«llepBbie COBpEMEHHBIE JIFOAM.
OO6opy1oBaHKEe: MYJISIKU
«IIpoucxoxaeHue yeaoBeka» (OrOCTbI
aBCTPaJIONUTEKA, MUTEKAHTPOIA,
HEaHJIepTaNIblia, KP)OMAHbOHIIA); CICTTKUUIU
N300paKeHMsI KAMEHHBIX OPYAHii
NEPBOOBITHOTO YEIOBEKA: KAMHHU-
qonmepsl, pyousa, ckpedia

2.7 | YenoBeueckue pacsl U Yenoseueckue pacbl. OCHOBHBIE PackpbiBaTh coaep:kaHre TEPMHUHOBHU

MPUPOJIHBIE
aZlanTallld 4elloBeKa

OoJbINKe packl: eBPOMICOUTHAS
(eBpasuiickas), HETPO-aBCTPATIOHTHAS
(3KBaTOpHAIbHAS ), MOHTOJIOMTHAS
(a3maTrcko-aMepHuKaHCKas).

MIOHATHUI: packl, pacoreHes3, Colua-
JIApBUHU3M, PAaCH3M, METHUCAITHS.
XapakTepru3oBaTh U CPAaBHUBATH
Mpe/ICTaBUTENIeHYEIOBEYECKUX pac,




UepThbl IprCIOCOOIEHHOCTH
MPEJICTABUTEINICH YeTI0BEYECKUXPAC
K YCIIOBHSIM CYIIECTBOBaHHs. ENUHCTBO

YCJIOBCUCCKUX pac. KpI/ITI/IKa COMaJIbHOI'O

JapBUHU3MA U pacu3ma. Jemoncmpayuu:
Tabauywl u cxemol: «HenoBedyeckue
pacei»

pPacKpbIBaTh MPUYUHBI K MEXaHU3MBI
pacoreHesa, MepeyrciIsaTh U MPUBOIUTH
IpUMEPHI TPUCTTOCOOTICHHOCTH YETTOBEKAK
YCIIOBHSIM CPEJIbI, IIPUMEPHI
MPUCTIOCOOUTEIPHOTO3HAYEHUST PACOBBIX
MIPU3HAKOB.

Jloxa3piBaTh ¢AMHCTBO BUaa HOMO
sapiens, Hay4YHy HECOCTOATEIbHOCTh
PacoBBIX TCOPHH,HJIEH COIMAIILHOTO
JapBUHH3MA M pacuzma

HMToro 4yacoB 1o teme 9

Tema 3. Opranu3mbl 1 OKpYy Kalouias cpeaa

3.1 DKOJIOrus Kak HayKa 1 DKOJI0THS KaK HayKa. 3agaunu pasaciibl PaCKpI)IBaTB COACPIKAHUC TCPMHUHOB U
9KOJIOTUH. IIOHATUM: DKOJIOTHs, OJIEBBIE
Meroasl 5KOIOTHYECKUX UCCIIEIOBAHUMN. Ha0JII0/IeHUs1, SKCTIEPUMEHTHI,
DKOJIOrM4ecKOe MUPOBO33PEHNE MOHUTOPHHI OKpPYXKaroLEeN Cpeasl,
COBPEMEHHOTO YEJIOBEKA. MOJEJIIMPOBAHUE, IKOJIOTUYECKOE
Jemoncmpavyuu: MHPOBO33PEHHUE.
Ilopmpemuoi: A. I'ym001bAT, [IepeunciaTs 3axaun 3KOJIOTUH, €€
K. ®@. Pynse, O. I'ekkens. pasieibl UCBA3H C APYTMMHU HayKaMH.
Tabnuywl u cxemo: xapta «lIpupogHbie XapakTepu3oBaTh METOIbI
30HBI 3eMITH HKOJIOTHYECKUX HCCIIEN0BaHUI
3.2 Cpenpl oOuTanus u 1 Cpenpl 06UTaHNS OPraHU3MOB: BOJHAS, PackpsiBaTh conepxanue TEPMUHOBU
HKOJIOTUYECKHE HAa3eMHO-BO3/YIIIHAsA, TOYBEHHAs!, BHYTPH- MOHSITUI: Cpesla OOUTaHuUs,
(bakTopsI OpraHu3MeHHas. 9KOJIOTUYECKHE (DAKTOPHI,
OKomoru4eckue pakTopsi. OMOJOTUYECKHI ONTUMYM,
Knaccugukanus s5K0I0ruuecKkux OrpaHMHMBATOIHiT (TUMHTHPYIOTIHIY)




dakTopoB: abuoTHYecKne, OMOTHICCKUEH
AQHTPOIIOTEHHBIE.

JeiicTBre sKonornyeckux (hakTopoBHa
OpraHU3MBlI.

Hemoncmpayuu:

Tabauyst u cxemwvlr: «CpeaploOUTaHUS
OpPraHU3MOBY

dakTop.

XapakTepu30BaTh YCIOBUS CPET
0oOUTaHMS OPTaHNU3MOB;
KJIacCU(UIUPOBATh U XapaKTePU30BaTh
9KOJIOTHYECKUE (DaKTOpPhI: aONOTHYECKHE,
OMOTHYECKHE M aHTPOTIOTCHHBIC.
OnuchIBaTh ACWCTBUE IKOJIOTUICCKUX
(haKTOpOBHA OpPraHU3MBI.
XapakTepu30BaTh 0COOCHHOCTH CTPOCHUS
Y JKU3HEJCATEIIBHOCTH PACTCHUN U
YKUBOTHBIXPA3HBIX CPEIOOUTAHHMS

3.3

AOnornueckue
(bakTopsI

AbnoTtnueckue GpakTopbl: CBET,
TEMIIEPATYPA, BIAKHOCTD.
®oronepuonusm.[Ipucnocobnenus
OpPTaHW3MOB K JICHCTBUIO a0MOTHUECKUX
(dakTopoB. bronornyecKkuepuTMBI.
Hemoncmpayuu:

Tabauywl u cxemvi: «DOTOTIEPUOTUZIM.
Jlabopamopnwvie u npaxmuueckue
pabomoi:

Jlaboparopuas pabota Ne 3.
«Mopdonoruueckrne 0cOOEHHOCTH
pacTeHUii U3 Pa3HBIXMECT OOUTAHHSI.
JlabopaTtopnas pabota Ne 4. «Bnusiaue
CBETa Ha POCT U Pa3BUTHE YEPCHKOB
KoJeyca»

PackpsIBaTh coiep:kaHue TEPMUHOB U
MOHATHI: a0MOoTHYECKUE (aKTOPHI,
dboTonepuoan3M, OMOJIOTHIECKUE PUTMBI.
AHanu3upoBaTh JEUCTBUE CBETA,
TeMIepaTypbl, BIAKHOCTH Ha OPraHU3MbIN
IPUBOAUTE MPUMEPHI IPUCIOCOOTIEHHOCTH
OpPraHU3MOB.

[TpoBoauTh OHMOJOrMYECKHE HAOIIOACHUS U
opopMIATH  pe3ydbTaThl  MPOBEAEHHBIX

HaAOJIFO JeHUN




3.4 buornyeckue buotnueckue dakropsl. Buabt PackpsiBaTh conep:kaHre TEPMUHOBU
(bakTopbl OMOTHYECKHMX B3aUMOJICHCTBUI: MOHATHI:0noTHYECKUEe (DaKTOPBI,
KOHKYPEHIIHS, XUITHUYECTBO, CHMOHO3 HETr0 XUIIHUYECTBO, TaPa3UTU3M,
¢dopwmel. [Tapazutusm, Koomnepanus, KOHKYPEHLIUS, MyTyallu3M, CUMOHO03,
MyTyaJIi3M, KOMMEHCAIU3M KOMMEHCAJIU3M, HaxJIEOHUYECTBO,
(KBapTUPAHCTBO, HAXJIEOHUYECTBO). KBapTUPAHCTBO,AMEHCAIIU3M,
AMeEHCaIIU3M, HEUTPATU3M. HEHUTPAITH3M.
3HaueHne OHMOTHYECKUX B3aNMMOIECHCTBUMI XapakrepuzoBarh OMOTHYECKUE
JUISL CYIIECTBOBAHHS OPraHM3MOB B (hakTOphl U BUIBIB3aUMOOTHOIIICHUN
MIPUPOJIHBIX COOOIIECTBaX,/Jemoncmpayuu: MEXIy OpraHu3MaMu; IIPUBOAUTD
Tabnuywt u cxemor.: «I[IuIeBble Lenm» TNPUMEPBI B3aHMHOH
MPUCTIOCOOJICHHOCTH OPTaHU3MOB.
CpaBHHMBaTh MEXAY COOOM BHUIBI
OMOTUYECKUXB3aUMOCHCTBUI
OpraHu3MOB
3.5 DKOJIOTHYECKUE DKOJIOTHYECKUE XaPaKTEPUCTUKHI PackpsiBath comepxanne TEPMUHOB U
XapaKTEPUCTHKU nonyJisiiii. OCHOBHBIETIOKAa3aTET! TTOHSTUI: TIOMYJISIIUS, YACTICHHOCTb,

BHU/Jia U MOITYJIITUN

TOMYJISIIIK: YUCICHHOCTb, TJIOTHOCTb,
POXK/1a€MOCTh, CMEPTHOCTb, IPUPOCT,
Murpanus. /[mHaMuka 4ucIeHHOCTH
MONYJISALMYA U €€ Perysiusl.
Hemoncmpayuu:

Tabruyet u cxemvl.: «llomyasmmy,
«3aKOHOMEPHOCTHU POCTA YUCIEHHOCTH
MOMYJISAIUN UHPY30pUU-TY PETbKI.
Jlabopamopusie u npakmuueckue
pabomoi:

IJIOTHOCTb, POKJIAEMOCTh, CMEPTHOCTD,
HPUPOCT, MUTpALMS, AMHAMUKA
YHUCICHHOCTHU MOMYJISALUH.
XapakTepu30BaTh OCHOBHBIE ITOKA3aTETUH
AKOJIOTMUYECKYIO CTPYKTYPY

MOMYJISIIINK; OMUCHIBATH MEXAHU3MBbI
PETyJISALMY YUCIEHHOCTH MOMYJIALUN




[Tpaktuueckas padora Ne 2. «Iloacuér
TUIOTHOCTH TIOMYJISIIIUNA Pa3HBIX BUIOB

pacTeHuin»

HToro gacoB 1o Teme

5

Tema 4. Coo01ecTBa 4 HK0JI0rH4eCKHE CHCTEMbI

4.1 CoobmrecTBa 1 Co00111ecTBO OpraHU3MOB — OUOIIEHO3. PackpsIBaTh coepkaHie TEPMUHOB U
OpraHu3MOB CtpyKTypbl OMOLIEHO3a: BUA0BAs, HNOHATUI: OUOLIEHO3, PKOCHUCTEMA,
NPOCTPaHCTBEHHAsA, Tpodudeckas OMOTEOIIeH03, BH/IbI-JIOMHUHAHTHI,
(mueBast). Buapl-noMUHaHTHL. 9KOJIOrMYECcKasi HUIIIA.
CBs131 B GHOIEHO3E. XapaxkTepu30BaTh OMOIIEHO3
Jlemoncmpayuu: (coob111ecTBO), €r0 BUIOBYIO,
Tabnuywr u cxemor: «Iluiesble nenmw», MPOCTPAHCTBEHHYIO H TPOPHICCKYTO
«BHOIIEH03: COCTaB M CTPYKTYpay. CTPYKTYPBI.
Obopyooeanue: MOJENb-aNIIHKALIU OOBsACHATE  POITb  KOMIIOHEHTOB
«Tunuuneie GMOLEHO3BY; repbapuit Ouonenosa B TOJICPKAHAH €ro
«PacTHTeNbHbIE COOOIIECTBAY; CTPYKTYPHI M CYIICCTBOBAHUA
KOILTEKIIHS «BHOLCHO3Y Ha ONpeaeNEHHON TePPUTOPHH.
OOBACHATH OMOJTOTUYECKHI CMBICIT
SIPYCHOCTH MJIMCTOBOM MO3auKH.
CpaBHUBaTh KOMIIOHEHTHI OMOLIEHO30B, X
BUJIOBYIO, TPOCTPAHCTBEHHYIO
TPOPHUUECKYIO CTPYKTYPBI, CBSA3U MEKIY
OpraHu3Mamu
4.2 DKOCHUCTEMBI U 2 DKOJIOTHYECKUE CUCTEMBI (SKOCHCTEMBI). PackpeiBath comepkaHre TEPMUHOB U

3aKOHOMCPHOCTHU HUX
CYHICCTBOBAHUSA

[TonsTHE 00 SKOCHCTEME U OMOTEOLIEHO3E.
@DyHKIMOHAIBHBIE KOMIIOHEHTHI

MOHSITHH: DKOCUCTEMA, OMOr€OI[EHO3,
NPOAYLIEHTHI, KOHCYMEHTBI, PEAYLICHTHI,
TpoduyecKkrue ypoBHH, UILIEBAS




HKOCHUCTEMBI: IPOAYIICHThI, KOHCYMEHTHI,
pPEeIyLEHTHI.

KpyroBoport BeliecTB u NOTOK SHEPTUUB
HKOCHCTEME.

Tpoduueckue (nuieBpie) ypoBHU
sKocucTeMbl. [IuieBbie enu u ceTu.
OcHOBHBIE TOKA3aTENN SKOCUCTEMBI:
Oouomacca, IpoAyKIHs. JKOJIOTHUECKUe
MUPAMUJIBL: IPOTYKIIUHU, YUCICHHOCTH,
ouomaccel. CBOMCTBA 3KOCHUCTEM:
YCTOMYMBOCTh, CAMOPETYJIALIUS, PA3BUTHE.
Cyxkueccus. lemoncmpayuu:
llopmpemui: A. JIx. Tencnu,B.

H. Cykaués.

Tabauywl u cxemvl: «IIpuponnsie
cooOmiecTBay, «Llenu nuranus,
«IKoNornuecKas mupaMuIa

LETb U CETh, IKOJIOTMYECKHE
UpaMuJIbl, Onomacca, IpoTyKIHs,
CyKIIecCHsl.

XapakTepHu30BaTh CBOMCTBA SKOCHCTEMBI(e¢
CIOCOOHOCTH K JITUTEIIBHOMY
CaMONOJICPIKaHUI0, OTHOCHTEIHHO
3aMKHYTBIH KPyrOBOPOT BEIECTB,
HEOOXOAMMOCTh MOTOKA YHEPTHH).
CpaBHUBaTh MACTOUIIHBIE U ACTPUTHBIC
MUIIEBBIC [ETH, TPOPHUUECKUE YPOBHH
9KOCHUCTEMBI.

Pasznmuyarh nupamMuabl MpoTyKInH,
MTUPAMHIBI YUCIICHHOCTH U TTUPAMU/TBI
O0MOMAacChl.

CocTaBiATh LIENU U CETU MTUTAHUS.
[TepeuncisiTh CBOMCTBA 3KOCUCTEM:
YCTOWYMBOCTb, CAMOPETYJISIIHS,
pa3ButTHe (CyKieccus).

OnuceiBaTh MEXaHU3M TOJTICPKAHUS
paBHOBECHSI B SKOCUCTEMaX.
XapakTepu30BaTh CYKIICCCHUH, BBISBIISATh
MPUYMHBI U 00LIME 3aKOHOMEPHOCTH
CMEHBI 9KOCHCTEM

4.3

IIpupoausie
JKOCUCTEMBI

[IpupoHbIE S5KOCUCTEMBI.
DKOCHUCTEMBI PEK U 03€EP.
DKOCHUCTEMa XBOWHOTO WJIN
HIMPOKOIMCTBEHHOTO JIECa.

PackpbIBaTh cofiepkaHue TEPMUHOB U
MOHATHUI: BOJHbIE SKOCHCTEMBI,
OuoreoreHo3bl, (UTOIIAHKTOH,
300IJIaHKTOH, OEHTOC, TYMYC.




Hemoncmpayuu:

Tabnuywl u cxemol: « IKOCUCTEMA
HIMPOKOJIMCTBEHHOIO JIECay,
«DKocucTeMa XBOMHOTO JIECay,
«buoieHo3 Bogoémay.

Obopyoosanue: repdapyu U KOJUIEKITUU
pPacTEHUN U KUBOTHBIX,
MPUHAISKANTUX K PA3HBIM
HKOJIOTUYECKUM T'PYIIIIaM OJHOTO BHUJIA

ITpuBOIUTE IPUMEPHI TPUPOIHBIX
JKOCHUCTEM CBOEH MECTHOCTH.
CpaBHUBaTh Ha3€MHbBIE U BOJHbBIE
HKOCHCTEMBI; OpraHU3MbI, 00pa3yrolre
pasHble Tpouueckrue ypoBHU

4.4 AHTpONOreHHbIE AHTPOIIOT€HHBIE SKOCHUCTEMBI. PackpeiBath copepkaHne TEPMHUHOB U
HKOCHUCTEMBI ATPOIKOCHCTEMBI. MOHSTHIA: aHTPOTIOTe€HHAS YKOCUCTEMA,
Ypboskocucremsl. bruonornyeckoe n arposKocucTema, ypooskocucTema,
XO3SICTBEHHOE 3HAYCHHE O6uopazHoobOpasue.
arpo3KocUcTeM M YPOOIKOCHCTEM. XapakTepu30BaTh arpO3KOCUCTEMBI 1
buopaznoobpa3zue kak Gpaxkrop ypOO3KOCHCTEMBI, 0OCOOEHHOCTH UX
ycToitunBocTH sKocucteM. CoxpaHeHue CYILECTBOBAHHS.
OMOJIOTUYECKOTO pa3HO00pa3us [TpuBOIUTH MpUMEPHI aHTPOTIOTEHHBIX
Ha 3emIie. HKOCHUCTEM CBOEH MECTHOCTH, ONUCHIBATHUX
Hemoncmpayuu: BHUJIOBOI COCTaB U CTPYKTYpY.
Tabauywl u cxemvl: KATPOIICHO3Y. CpaBHHMBATh COCTAB U CTPYKTYPY
Obopyoosanue: komnekuus «Bpeaurenu NPUPOAHBIX IKOCUCTEM U
BaKHEUIIINX CEIbCKOXO03SMCTBEHHBIX arpo3KOCHUCTEM, arpO3KOCUCTCM U
KYJTBTYP» ypOo3KocucTeM
4.5 buocdepa— VYuenue B. U. Bepnaackoro o 6uocdepe. PackpbIBaTh conepkaHre TEPMUHOB U
rino0anbHas ['panu1Ibl, COCTaB U CTPYKTYypa Orocgepsl. NOHATHI: 6rocdepa, KUBOE BEIIECTBO,

3KOCHUCTEMA 3EMITHA

JKuBoe BemiecTBo u ero
¢yukuuu. OcoGeHHOCTH 6UOoChephl Kak

JIMHAMUYECKOE PaBHOBECHE.
OuenuBats Bkaag B. Y. Bepuanckoro




r1100aJIbHOM SKOCUCTEMBI.

JuHaMuyeckoe paBHOBecHE U 00OpaTHas
CBsI3b B Onocdepe.

Hemoncmpayuu:

Ilopmpemui: B. U. Bepnanckuil. Tabauywr
u cxemwl: «O0mmas cTpykTypaduocheps,
«PacmpocTtpanenue xu3HuB Onocheper,
«O30HO0BBI 3KkpaH 6uocheps»

B CO3/IaHKE YUYCeHHUS 0 Ouocdepe.
XapakTepus3oBaTh cocTaB Ouochepsi,
(hyHKIMM )KUBOTO BEIIeCTBa OMOC(ephIn
onpenenaTh (Ha KapTe) 00IacT ero
HanOOJIBILIEr0 PACIIPOCTPAHECHHUS.
[IpuBOUTE IPUMEPHI TPOSBICHUS
(byHKIMI )KUBOTO BelecTBa Onochepsl,
OHOreOXMMHYECKON JAeSITeIbHOCTH
YeloBeKa.

[Tepeuncsars ocobeHHOCTH OMOChEPBI
KaK I100abHOM SKOCUCTEMBI 3eMITH

4.6 3aKOHOMEPHOCTH KpyroBopoTs! BeliecTs u PackprbiBaTh comeprkaHnne TEPMUHOB U
CYIIIECTBOBAHHS OMOTreOXMMHYECKUE IIUKIIBI 3JIEMEHTOB MOHSITUI: LIETOCTHOCTH Ouochepsl,
ounocdepnl (yrnepona, a3ora). KPyTOBOPOT BEILIECTB,

3onanbHOCTH Ouocheprbl. OCHOBHBIE OMOTeOXMMHYECKHE [TUKITBI AJIEMEHTOB,

OHMOMBI CYIIH. 30HAJILHOCTB OMOC(hepbl,0MOMBI.

ﬂeMOHcmpauuu; OnuceiBaTh KpYTOBOpPOT BCIICCTB,

Tabauywl u cxemwi: «Kpyrosopor OMOreOXMMHYECKHE KBl a30Ta U

yriepoa B ouochepe», «Kpyrosopor yriepoza B 6uocoepe.

a30Ta B MPUPOJIE» OOBACHATH TPUUUHY 30HATLHOCTH
ouochepsl. [lepeuncnsts u
XapaKTepU30BaTh OCHOBHBIC OMOMBI
Cylu 3eMiu

4.7 YenoBeuecTBo YenoseuecTBo B Onochepe 3emiu. PackpriBaTh copep:kanre TEPMUHOB U

B Onochepe 3emn

AHTpPOIIOT€HHbIE U3MEHEHUSIB
ounocdepe. ['modbanbHBIC

TIOHSITHI: AHTPOIIOIT'CHHBIC U3MCHCHH,

9KOJIOTHYECKUN KPU3HUC, II100aIbHbBIE




HKOJIOTHYECKHUE MTPOOIIEMBI.
Hemoncmpayuu:

Tabauywr u cxemvi: «IlpumepHbie
AHTPOIIOTEHHbIE BO3AEUCTBUS

Ha [pupoay», «BaxxHelme HCTOUHUKH
3arpsi3HEHUs BO3AyXa U IPYHTOBBIX BOI,
«IToyBa — BaykHen1IAs

cocraistonas onocdeprn», «PakTopsl
Jlerpajfanny nous», «l[lapHukoBbIi
appexT», «PaKTOPHl paAHOAKTHBHOTO
3arpsisHeHus: Ouocheps»; Kpacnas
kHura P®, n3o0pakeHust oxpaHseMbIX
BUJIOB PACTCHHUN U KUBOTHBIX

pOOJIEMBI.

XapakTepu3oBatb 6MOC(hHEpHYIO POJIb
YeJI0BEeKa.

[IpuBOANTE IPUMEPHI AHTPOIIOT€HHBIX
W3MEHEHUl B buocdepe.

OueHuBath NOCIAEACTBUS 3arPA3HEHUS
BO3/YIIHOW, BOJHOW CPEbL, U3MEHECHUS
KJIMMaTa, COKpaIleHus OnopazHooopasusi.
dopMynHpoBaTh COOCTBEHHYIO MO3UITHIONO
OTHOIICHHIO K TJI00ATBHBIM B PETHOHAITBHBIM
HKOJIOTMYECKUM TIpodiieMam,
apryMEHTUPOBaTh CBOIO TOUKY 3PEHHUS.
Ha3biBaTh IpuYMHBI NOSIBICHUS
IIPUPOJOOXPAHHON ITUKH,

pacKpbIBaTh 3HAYEHHUE Mporpecca st
MPEOOJICHUS IKOJIOTUYECKOTO

KpH3uca

4.8

CocymiecTBoBaHME
MIPUPOABI U
Yel0BEYeCTBa

CocyuiecTBoBaHME MPUPOABI U
yenoBeuecTBa. CoxpaHeHue
OropazHO0Opa3us Kak OCHOBA YCTOMYMBOCTH
onocdeprl. OCHOBA paIIOHATIEHOTO
YIIpaBIECHUA IPUPOJSHBIMU PECYPCAMU U UX
HCIIOJIb30BaHue. JloCTHKEHNS OMOI0THH

U OXpaHa MPUPOJIBL.

PackpsIBaTh copepxkaHue TEPMUHOB U
MIOHATUI: pallMOHAIBHOE
IIPUPOJOIOIB30BaHUE, YCTOMUNBOE
pa3BHUTHE, KODBOJIOLUS.
XapakTepru30BaTh PALIMOHAIBLHOE
HCITOJIb30BaHNE IPUPOJIHBIX PECYPCOB;
OCHOBHBI€ ITOJIOKEHNSI KOHIIETIITUN
YCTOMYHMBOTO pa3BUTHUSA




Jemoncmpayuu:

Tabnuywt u cxemwvl: «buochepa u

YEIIOBEK»
HToro yacos 1o Teme 9
PezepBHOE Bpems 2
OBUIEE KOJIMYECTBO 34
YACOBTIIO ITPOTPAMME
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