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denepanpHas pabovasi mporpaMmma 1o yueoHomy npeamery «buonorus» (6a30BbIi
ypOBeHb) (peMeTHas 06sacTh «EcTeCTBEHHO-HAYUYHBIE PEMETHIY) (1anee
COOTBETCTBEHHO — MIpOrpaMma no OUoJIOruu, OUOJIOTHS) BKIIOYAET MOSCHUTEIHHYIO
3aIMCKY, CoAepkKaHue 00yUeHHs, TIaHUPYEMbIE pPe3yIbTaThl OCBOSHHS POTrpamMMbl 10
OHOJIOruM, TEMaTUUYECKOE MJIAHUPOBAHUE.
[TosicHuTenbHas 3amMcKa OTpa)kaeT oOlMe LENH M 3aJa4d U3y4eHHs OHOJIOTHH,
XapaKTEPUCTUKY TCUXOJOTMYECKUX MPEANOCHIIOK K €€ H3YYEHHMIO OO0y4arollUMHUCH,
MECTO B CTPYKType y4eOHOro IJIaHa, a TaKKe MOAXOJbl K OTOOpY COIdepKaHHs, K
OIPECIICHUIO TUIAHUPYEMBIX PE3YJIbTATOB.

Conmepxanne OOydYeHHS PACKPBIBACT CONEPKATCIbHBIC JIMHWHA, KOTOPBIC
NpeaiararoTcs Ui 00s3aTEIbHOIO0 M3YyYEHHUS B KaXKJIOM KJIacCe Ha YPOBHE CPEIHErO
o01ero oopa3oBaHMs.

[InanupyeMble pe3yabTaThl OCBOSHHUS MPOTPaMMBI IO OWOJOTHH BKIIFOYAIOT
JUYHOCTHBIC, METAIlPEJAMETHBIC pPE3yJbTaThl 3a BECh IMEpPUO OOYYCHHS Ha ypOBHE
cpeaHero o0Iero oopa3oBaHus, a TakKe IPEIMETHBIC TOCTHKEHUS 00yJaroIIerocs 3a
KQKIIbIA T0JT 00yUYCHUSI.
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HOACHUTEJIBHAA 3AIINCKA

[Ipu pazpaboTke mporpaMmMbl MO OHOJOTHH TEOPETHUYECKYI0 OCHOBY  JUIS
ONpENENCHUs TMOAXO0I0B K (OPMHPOBAHUIO COAEpPKAHUS y4yeOHOro MpeaMera
«buonorus» coctaBuwin: KoHUenTyaiapHble nosoxenus PI'OC COO
0 B3aMMOOOYCTIOBJICHHOCTH IIEJIeH, COJEPIKaHMsI, PE3yJIbTaTOB OOYUYCHHS U TpeOOBaHUI
K YPOBHIO TMOJTOTOBKH BBIMTYCKHHKOB, TOJOXKEHHUS 00 OOIMMX IENsIX U MPUHITUMNAX,
XapaKTepU3YyIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHETO O0IEero o0pa3zoBaHMs
B Poccuiickoit deaepaiuu, a Takke MOJOKEHUS O crienuduke OMoIoruu, e€ 3HaYeHUH
B TIO3HAHUU >KUBOW TIPUPOJBI M OOECIIEUYEHUM CYIIECTBOBAHUS YEJIOBEYECKOI0
obmiectBa. CoryiacHO Ha3BaHHBIM TIOJIOKEHUSM OIPEICIICHbl OCHOBHBIE (PYHKIIUU
MPOrpaMMbl 10 OUOJIOTHH U €€ CTPYKTYpa.

[IporpamMma mo Ouosioruu Aa€T MPEACTaBJICHUE O IEIAX, 00 oOfuiel cTpaTeruu
OoOy4eHHMsI, BOCIIUTAHUSI M Pa3BUTHUS OOYYAIOIIUXCS CPEICTBaMU y4eOHOTo MpeaMmera
«buonorusy, ompenenser 00s3aTelbHOE MNPEIMETHOE COJEp>KaHHE, €ro CTPYKTYpY,
pacmpeneneHue IO paszeraM MU TeMaM, PEKOMEHAYEeMYI0 TOCIIe0BaTEIbHOCTh
U3Y4YeHHUs] y4eOHOro Marepuana ¢ y4€TOM MEXIPEIMETHBIX W BHYTPHUIIPEIMETHBIX
CBSI3€M, JIOTMKA  OOpa3oBaTEIbLHOrO  Mpollecca, BO3PACTHBIX  OCOOEHHOCTEU
00y4Jarouxcs.

B nporpamme mo OMOJOTMU TaKke YYUTHIBAIOTCS TPEOOBaHUS K TUIAHUPYEMBIM
JUYHOCTHBIM, METAlpEeAMETHBIM W TPEIMETHBIM pe3yibTaTaM OO0y4YeHUs B
GbOopMHUpPOBAHNY OCHOBHBIX BHUJOB Yy4eOHO-TIO3HABATEIHHOU JEATEIHLHOCTH/ydeOHBIX
JNEeUCTBUIN 00yYarOINXCsl IO OCBOCHUIO COIEPKaHUSI OMOJIOTHYECKOr0 00pa30BaHusI.

B nporpamme mno Ouonorum (10—11 kmaccel, 0a30BBIi ypOBEHB) pean30BaH
OPUHIIMI T[PEEMCTBEHHOCTH B W3YYEHUU OWOJIOTHH, Oyaromaps dYeMy B HeH
MpPOCMATPUBAETCSl  HAMPABJICHHOCTh HA  pa3BUTUE  3HAHWM,  CBSI3aHHBIX C
(dbopMUpOBaHHEM €CTECTBEHHO-HAYUYHOI'O MHMPOBO33PEHUSI, IIEHHOCTHBIX OpHEHTAIIMM
JUYHOCTH, PKOJOTUYECKOTO MBIIJIEHHUS, MPEICTABICHUN O 3J0POBOM O0pa3e *KU3HU U
OCpEeXHBIM OTHOIIIEHUEM K OKpYXKaromied npupogHoi cpene. Iloatomy Hapsiay ¢
U3y4eHHEM OOIIEOMOIOrHYECKUX TEOPUH, a TakKe 3HAHUM O CTPOEHUU KUBBIX CUCTEM
pPa3HOr0 paHra U CYIIHOCTH OCHOBHBIX IMPOTEKAIOIIMX B HUX MPOLECCOB B MPOrpaMMe
no OWOJOTMM YACICHO BHUMAaHWE WCIOJIb30BAHUIO TMIOJYYCHHBIX 3HAHUN B
MOBCEIHEBHOM JKU3HU JIUIA PEIICHHS MPUKIAIHBIX 3a/1a49, B TOM YUCTe: TPOPHIaKTHKA
HACJICJICTBEHHBIX 3a00JICBAHUM YEIOBEKa, MEIUKO-TEHETUYECKOT0 KOHCYIbTUPOBAHMUS,
00OCHOBaHMS 3KOJIOTMUYECKH 11€71eCO00Pa3HOro MOBEACHHS B OKPYKAIOLIEH NMPUPOIHON
Cpele, aHalau3a BIWSHUS XO3AWCTBEHHOM [IE€ATEIIBHOCTH YEJIOBEKA HA COCTOSHHUE
INPUPOJIHBIX M HCKYCCTBEHHBIX DJKOCHUCTEM. YCHUJIEHHE BHHMAaHUA K MPUKIATHOU
HAIPABJICHHOCTH y4eOHOro mpenMera «buonorus» MpoOIMKTOBAHO HEOOXOAMMOCTHIO
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oOecriedeHusl YCIOBUM Il pEUIEHUs OJHOM M3 aKTyaJbHBIX 3aJad IIKOJbHOIO
Ovonoruyeckoro  oOpa3oBaHusA, KOTOpas  Mpeanojaraer  (popMuUpoBaHHE Y
OoOydJarolmuxcs  CIOCOOHOCTH  aJanTHpPOBAThCS K  U3MEHEHUSM  JIMHAMUYHO
Pa3BUBAIOILIETOCS] COBPEMEHHOI'0 MUPA.

[IporpaMMa mo Ouosoruu SIBJISETCS OPUEHTHPOM JMJII COCTaBJIEHMsI pabounx
IIPOrpaMM, aBTOPBI KOTOPBIX MOTYT INPEMJIOKHUTh CBOM BAPHUAHT IOCIENOBATEIBHOCTH
U3YYEHHUS U CTPYKTYphl YUeOHOro mMarepuana, cBo¢ BHAECHUE IyTel (OpMUPOBAHUS Y
obyuaromuxca 10—11 kmaccoB mpeaMeTHBIX 3HAHUM, YMEHHH M CIIOCOOOB Yy4eOHOIA
NEeSTENbHOCTH, a TaKKe€ METOJAMYECKMX pELIeHHM 3aJady BOCIHUTAHUS WU PA3BUTHUA
cpencTBaMu yueOHoro npeamera «buonorus.

buonorust Ha ypoBHE cpeaHero o0IIero oOpa3oBaHUs 3aHHUMAET Ba)KHOE MECTO.
Own obecrieunBaeT (popMuUpOBaHKE Yy 00YJAIONTUXCS TIPEICTABIICHUN 0 HAYYHOU KapTHUHE
MUpa, paciiupseT U 0000maeT 3HaHUS O JKUMBOW Mpupoje, €€ OTIMYUTEIbHBIX
NpU3HAKAX — YPOBHEBON OpraHU3allMd U SBOJIOIUM, CO31AET YCIOBUS JUIsSl: NO3HAHMS
3aKOHOB >KMBOW IMPHUPOAbI, (GOPMUPOBAHUS (DYHKLIMOHAIBHON IpaMOTHOCTH, HABBIKOB
310poBOro M Oe3omacHoro o0pasza >KU3HM, SKOJOTMYECKOr0 MBIIUICHHS, EHHOCTHOTO
OTHOILEHUS K KUBOU MPHUPOJIE U YETIOBEKY.

bonbiioe 3HaueHWe OHMOJOTHS UMEET TaKXkKe I PELICHHUs BOCIHUTATENbHBIX H
Pa3BUBAIOIIMX 3aJa4 CPEAHEr0 OOIIEero 0o0pa30BaHMs, COLUHUAINM3ALMU O0YYarOIIUXCS.
Nzydenue Ouonoruu obecrneyuBaeT ycloBUs ISl (GOPMUPOBAHMS MHTEIICKTYaJbHBIX,
KOMMYHHUKAIIHOHHBIX W HWH(OPMALIMOHHBIX HAaBBIKOB, JSCTETHMYECKOH KYJIbTYpHI,
CHOCOOCTBYET HMHTETPallii OMOJOTHYECKHX 3HAHWK C TPEACTaBICHUSIMH W3 JAPYTUX
y4€OHBIX NPEIMETOB, B YaCTHOCTH, (PU3MKH, XUMUU M reorpapuu. HazpaHHbIe
MOJIOKEHUS] O NpeIHAa3HAaYeHUH ydeOHOro mnpeamera «buOOrus» COCTaBUIM OCHOBY
JUIsL OIIPENENEeHNs MOAXOAOB K OTOOpY M CTPYKTYPUPOBAaHHUIO €ro COAECpXaHUS,
IPEICTaBICHHOT0 B IpOrpamMme 1o OHOJIOTHH.

Ot10op coaepxanus yuyeOHoro mnpenMera «buonorus» Ha 0a30BOM ypOBHE
OCYIIECTBJIEH C MO3ULIMKA KYJIbTYpOCOOOpPa3HOTO MOAX0/Ia, B COOTBETCTBUM C KOTOPHIM
oOy4aromuecs: JOKHbl OCBOUTH 3HAHUS M YMEHHUSA, 3HAYUMbIe Uil (OPMUPOBAHUS
o0IIell KyJIbTYpBhl, OMPEESNSIONNe aJeKBaTHOE MOBEACHUE YEIOBEKa B OKPYKAroIIeh
NPUPOAHON Cpelie, BOCTPEOOBaHHBIE B TIOBCEIHEBHOW JKWU3HU M MPAKTHUECKOU
nesrenbHocTd. Oco0oe MecTo B JTOM CHCTEME 3HAHUW 3aHUMAIOT 3JIEMEHTHI
COJIEpXKaHUSI, KOTOpbIE CIYXaT OCHOBOW mJis (POPMHUPOBAHUSI MPEJCTABICHUN O
COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTUHE MHUpa MU LEHHOCTHBIX OPUEHTAIUAX
JUYHOCTH, CIOCOOCTBYIOIIUX T'YMaHU3AIMKA OUOJIOTMYECKOTr0 00pa3oBaHuUs.

CtpyKkTypupoBaHue cofepKkaHusl yaeOHOro MaTepuaia B porpaMMme Mo OUOIOTUH
OCYIIECTBJIICHO C Y4Y€TOM MPUOPUTETHOrO 3HAYEHUS 3HAHUKW 00 OTIMYUTENIbHBIX
OCOOCHHOCTSIX >KUBOM MPUPOABI, O €€ YpOBHEBOM OpraHM3allud U 3BOJOIUU. B
COOTBETCTBHM C O3TUM B CTPYKType yuyeOHoro mnpeamera «buonorus» BblIeIeHbBI
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CIeNYIOIINE coJiepKaTenbHble JUHUU: «buonorus kak Hayka. MeToJabl Hay4yHOrO
no3Hanus», «Kinerka kak Ouonorumueckas cucremay, «OpraHu3M Kak OHOJIOrHYecKast
cuctemay», «CucrtemMa M MHOIroo0Opasue OpPraHMYecKoro Mupay, «IBOIIOLUS KUBOU
MPUPOJIBI», «IKOCUCTEMBI U MPUCYIIIAE UM 3aKOHOMEPHOCTH.

[ens nzydyenus yueoHoro npenmera «buomorus» Ha 6a30BOM YpOBHE — OBIIaJICHUE
OOyYaOIMMHCS 3HAHUSAMU O CTPYKTYPHO-(OYHKIIMOHAJIBLHOW OpTaHW3allMHA >KHBBIX
CHUCTEM pa3HOI'0 paHra W MPUOOpPETEHHWE YMCHHWM HWCIIONh30BaTh OTH 3HAHUSA IS
I'PaMOTHBIX JICHCTBUIA B OTHOIICHUN OOBEKTOB YKUBOM MPUPOBI M PEIICHUS Pa3IMYHBIX
YKU3HEHHBIX MPOOIEM.

JlocTikeHne Lenu u3ydeHus: ydyeOHoro mnpeamera «buonorusi» Ha 0a30BOM
YpOBHE 00€cleurnBaeTcsl pelIeHUEM CIIEeIYIOLUX 3a1a4:

OCBOCHHE 00YUYaIOIMMHUCS CUCTEMbI 3HAHUM O OMOJIOTUYECKUX TEOPHUAX, YUCHHUSX,

3aKOHAX, 3aKOHOMEPHOCTSX, THUIIOTe3aX, IIpaBUjIaxX, CIyXKallluX OCHOBOM IS
dhopMuUpOBaHUS TMPEJCTABICHUN O €CTeCTBEHHO-HAYYHOM KapTHHE MHpPA, O METOJax
HAy4YHOTO IIO3HAHUSA, CTPOSCHHHM, MHOTO00Opa3sMH M OCOOCHHOCTSX JKMBBIX CHCTEM
pa3HOr0 ypPOBHSI  OpraHU3allM{, BBIJAIONIUXCS  OTKPBITUAX W COBPEMEHHBIX
HCCJIECIOBAHUSIX B OHMOJIOTHH,

dbopmupoBanue y  OOydYalOIIMXCS  IO3HABATENbHBIX,  WHTEJUICKTYaJIbHbIX
U TBOPYECKUX CIOCOOHOCTEM B MpOIECCEe aHadu3a JaHHBIX O MYTSIX pPa3BUTHS B
OMOJIOTMHY HAYYHBIX B3IVISIIOB, MJEH M MOJIXOJ0B K M3YUYCHHIO KHUBBIX CHUCTEM Pa3HOIO
YpOBHSl ~ OpraHu3alliy; CTAHOBJIGHHE y  OOydJawIuxcs o0ued  KyJbTyphl,
(YHKIIMOHAIPHOM TPaMOTHOCTH, Pa3BUTHE YMEHHH OOBSICHSATH M OLICHUBATH SIBJICHUS
OKpY>KaloIero Mupa »HUBOM MPUPOALI HA OCHOBAHWU 3HAHUN W OIBITA, MOJYYEHHBIX
npy U3y4eHUU OWONIOTHH; (POopMUpPOBAHUE Y OOYYAIOMIMXCS YMEHUN HIUTFOCTPUPOBATH
3Ha4YCHHE OMOJIOTMUECKUX 3HAHUU B MPAKTUYECKON JEATETbHOCTH YEIOBEKA, Pa3BUTUU
COBPEMEHHBIX MEIUIIMHCKUX TEXHOJIOTUH U  arpoOMOTEXHOJIOTHM;, BOCIUTAHUE
yOSKIEHHOCTH B BO3MOXHOCTHM  TIO3HAHMS  YEJIOBEKOM  JKUBOM  MPHUPOJIBI,
HEOOXOJUMOCTU OEpPEKHOTro OTHOIIEHUS K Hel, COONIOJCHUS STUUYECKUX HOPM TIpH
MIPOBEJICHUU OHMOJOTMYECKUX HCCIICIOBAHUI; OCO3HAHHE IIEHHOCTH OHOJIOTHYCCKHX
3HAHUM JJIS1 TOBBIIIIEHUS YPOBHS

HKOJIOTUYECKON KYIbTYpbI, AJ1s1 POPMUPOBAHUS HAYYHOTO MUPOBO33PEHUS;
MIPUMEHEHUE NTPUOOPETEHHBIX 3HAHUN U YMEHUH B TOBCEAHEBHOM JKU3HU

JUISL OLICHKH TIOCJIECTBUN CBOEH JIEATEIBbHOCTH IO OTHOLIEHUIO K OKPYKAIOIIEH cpere,
COOCTBEHHOMY 37I0pPOBBIO, OOOCHOBaHME U COOJIOJEHWE Mep NPOPUIAKTUKU
3a00JIEBAHMIA.

B cucreme cpennero obmiero oopazoBanusi «buonorusi», uzydaemas Ha 6a30BOM
YpOBHE, SBJSIETCS O0s3aTENbHBIM YU4e€OHBIM MPEIMETOM, BXOASIIMM B COCTaB
npenMeTHor o6mactu «EcTecTBeHHO-HAYYHBIC TIPEIMETHD.

OO0ree 4KciIo YacoB, PEKOMEHIOBAHHBIX JIJIs1 U3y4eHUs OMooruu — 68 4acos:
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B 10 kmacce — 34 gaca (1 gac B Hezmento), B 11 kimacce — 34 gaca (1 gac B Hezemo).
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COAEPKAHUE OBYUEHUA

10 KJIACC Tema 1. buoJsiorust kKak HayKa

buonorus kak Hayka. CBsi3b OMOJIOrUU ¢ O0IIECTBEHHBIMU, TEXHUUECKUMHU U
JPYTUMU €CTECTBEHHBIMHU HayKamu, puinocopued, STUKOM, 3CTETUKON U rpaBoM. Porb
ouonoruu B HopMUpOBaHUH COBPEMEHHOIN Hay4HOU KapTHHBI Mupa. Cructema
OMOJIOTrHYECKUX HAYK.

Metonpl TMO3HAHMS KUBOW MNPUPOIbI (HAOIIOIEHHE, SKCIIEPUMEHT, OMHUCAHUE,
u3MepeHue, Kiaccudukaius, MoJIeTMPOBaHUE, CTATUCTUYECKAss 00padOTKa JaHHBIX ).

Hemoncmpayuu:

llopmpemui: Y. lapsun, I'. Mennens, H.K. Konsuos, k. Yorcon u @. Kpuk.
Tabauysr u cxemvl: «MeTOABI TO3HAHUS )KUBOM PUPOIBDY.

Jlabopamopnvle u npakmuyeckue pabomaol:

[Tpaktrueckast padora Ne 1. «Mcmoap30BaHHE Pa3IMIHBIX METOIOB NP W3YUCHUHU
OHOJIOTHYECKHUX OOBEKTOBY.

Tema 2. ’KuBble cucTteMbl 1 X OPraHU3 AN
Kusble cuctembl (OMOCHUCTEMBI) Kak MpeaMerT uzydeHus Ouonoruu. OTinyue
KUBBIX CHCTEM OT HEOPTAHMYECKOU MPUPO/IBI.

CBoiicTBa OMOCUCTEM U X pazHooOpa3ue. Y POBHU OpraHu3alui OMOCUCTEM:

MOJIEKYJISAPHBIM, KJIECTOYHBIM, TKAHEBBIM, OPraHU3MEHHBIM, MNOMYJISIHIHOHHO-BUIOBOM,
AKOCHUCTEMHBIHN (OMoreoreHoTuYecKuil), Ouocepuslit. Jemoncmpayuu:

Tabauywl u cxemol: «OCHOBHBIE TTPU3HAKY KU3HW», «Y POBHHU OPTaHHU3AIINN KUBOU
TIPUPOIBIY.
Obopyoosanue: moaenb moiekynsl JIHK.

Tema 3. XumMu4ecKuii COCTAB M CTPOEHHE KJIETKH

XUMHAYECKAN COCTaB KIETKH. XUMHYECKHE DJIEMEHTBI: MAKpPOAJIEMEHTHI,
MHKpPO3JIEMEHTHI. Bojia 1 MUHEpaIbHbIE BELIECTBA.

OyHKIMUM BOABI M  MHMHEpPAIbHBIX BemecTB B kierke. [logaepxanue
OCMOTHYECKOIo OajiaHca.

benku. CocraB u cTpoeHue OeIKOB. AMHUHOKHCIOTHI — MOHOMEPHI OEIKOB.
He3ameHuMble M 3aMEHHMBIE AMUHOKHCIIOTBHI. AMHUHOKHUCIOTHBIA COCTaB. YPOBHHU
CTPYKTYpbI OCIKOBOM MOJICKYJNBI (TIEpBUYHAS, BTOPHYHAS, TPETUUHAS M YETBEPTUUHAS
CTPYKTypa). XUMHUYECKHE CBOWCTBa OenkoB. bruonornueckue GpyHKImm OEIKOB.
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®epMeHTBl — Ouosornueckue kartanu3aTopbl. CTpoeHue (epMeHTa: aKTHBHBIN
LEHTp, cyocTpaTHasa cnenu@uuHoctb. KodepmenTsl. Butamunbl. OTinuus pepMeHTOB
OT HEOPTraHWYECKUX KaTaJnu3aTopOB.

VYraeBoabl: MoHOcaxapuabl (TJIOKO3a, pudO3a M JE30KCHpu003a), IHUcaxapujibl
(caxapo3a, JlaKTO3a) MW  IOJMcaxapuibl  (Kpaxmaja, TJIMKOT'eH, IICJUII0JI03a).
buonoruueckue PyHKINHU YrIE€BOIOB.

Jlumuael:  Tpurmunepunbl,  doconunuasl,  crepounbl.  [uapodumsHO-
ruapodoOHbIe cBOMcTBA. bronornyeckne ¢Gynknum nunuaoB. CpaBHEHHE YTIEBOIOB,
OENIKOB U TMIIUA0B KaK HCTOYHUKOB SHEPIUH.

Hyxneunossie kucnorer: JIHK u PHK. Hykneoruabl — MOHOMEPBI HYKJIEMHOBBIX
kucnot. Ctpoenne u ¢pynkuuu JJHK. Crpoenne u ¢pynknun PHK. Buner PHK. ATO:
CTpOeHHE U (QYHKIUH.

Hwuronorusa — Hayka o kierke. Kiierounast Teopust — npuMep B3aUMOIEUCTBUS UAEH
1 (aKTOB B HAYYHOM MO3HAHUH. MeTOAbl N3yUEHUS KIIETKH.

Krnerka kak wnenoctHast sxkuBas cuctema. OOIIMe MPU3HAKU KIIETOK: 3aMKHYyTas
HapyxHas MeMOpana, monekyibl JJHK kak reHermdeckuil ammapar, cuCTeMa CHUHTE3a
Oenka.

Tunel KIETOK: dyKapuoTHYecKass U mpokapuoTudeckas. OCOOEHHOCTH CTPOCHHUS
npokapuoTudeckoi kierku. Kinerounas crenka 6akrepuit. CTpoeHHe 3yKapruOTUIECKON
kJeTkd. OCHOBHBIE OTJINYHS PACTUTEIBHOM, )KUBOTHON U TPUOHON KIIETKH.

[ToBEpXHOCTHBIE CTPYKTYpPbl KJIETOK — KIJIETOYHAsl CTEHKA, IJIMKOKAIUKC, HUX
¢bynkuuu. [Mna3zmaruueckas memOpana, e€ cBoiictBa M QyHkuuu. [{utomnazma u eé
opraounipl. OnHomemOpanHble opranHouasl  kietku: OIIC, ammapar [ombmxu,
au30coMbl.  IlolmyaBTOHOMHBIE ~ OpPraHOWABI  KIETKH: MHUTOXOHAPHUH, IUIACTHUBL.
[IpoucxoxaeHne MUTOXOHApPUI U miactua. Buasl mnactun. HememOpanHbie
OpPraHOU[bI KJIETKU: PUOOCOMBI, KJIETOUYHBIA LEHTpP, LIEHTPUOJINA, PECHUYKH, JKT'YTHKH.
OyHKIMU OPraHOMI0B KJIEeTKU. BriroueHus.

Anpo — perymsaTopHbii 1eHTp KieTku. CrTpoeHue sapa: siaepHas 000J0dKa,
Kapuoruia3Ma, XpOMAaTHH, SIAPBIIIKO. XPOMOCOMBI. TpaHCHOPT BEHIECTB B KIETKE.
Jemoncmpayuu:

llopmpemwi: A. JleBenryk, P. I'yk, T. IlIBann, M. Illneitnen, P. Bupxos, Ix.
Yorcon, ®. Kpuk, M. Yunkunc, P. ®panknun, K.M. bap.

Jluacpammor: «PacripeneneHne XUMHYECKHUX 3JEMEHTOB B HEXKHBOU IPHUPOIECH,
«Pacnpenenenre XMMHYECKUX SJIEMEHTOB B dKUBOW MPUPOALH.

Tabnuyvt u cxemwvr: «llepuomuueckass TaOaUIAa XUMHUYECKHX DJIEMEHTOBY,
«Ctpoenne MOJEKyNIbl BOAbl», «buocuHTe3 Oenkay, «CTpoeHHE MOJIEKYJbI OenKay,
«Ctpoenue pepmenta», «Hyxnewnoswie kucnorbl. JIHK», «CTtpoeHue MOmeKyIbl
AT®», «CtpoeHHe >3yKapUOTHYECKON KIETKW», «CTpOeHuEe >KUBOTHOU KIIETKU»,
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«CTpoeHHE paCTUTENBHOW KIETKM», «CTpoeHne NPOKAPUOTHUUECKON  KIIETKH,
«CTpoeHue sapa KIETKU», «YTIEBOABIY, «JIumuasn.

Obopydosanue: CBETOBOM MHKPOCKON, 0OOpyAOBaHHME [UIi  TNPOBEACHUS
HAOJIFOICHUI, W3MEPEHUH, HKCIEPUMEHTOB, MHKpPOIpPENaparbl  PACTUTEIbHBIX,
KUBOTHBIX U OAKTEPHAIBHBIX KJIETOK.

Jlabopamopuvle u npakmuueckue paoomaoi:

JlaGopaTtopHas pabora Ne 1. «M3yueHne KaTaauTUUECKONH aKTUBHOCTU (PEPMEHTOB

(Ha mpuMepe aMHJIa3bl WK KaTanas3bl)».

JlaboparopHas padota Ne 2. «3yueHue CTpoeHUs KIETOK paCTEeHUH, )KUBOTHBIX U
OakTepuil o7 MEKPOCKOIIOM Ha TOTOBBIX MUKPOIPENaparax U uX OIMHUCAHUE).

Tema 4. ’KusHeaesiTeIbHOCTb KJICTKH

OOMeH BellecTB, WM MeTa00IM3M. AcCUMWIALUS (TJIAaCTUYECKUNH OOMEH) U
JUCCUMWISIIUS  (PHEPreTUYeCKUuii OOMEH) — JBE€ CTOPOHBI E€IWHOro IMpolecca
Merabonu3ma. Poib 3aKOHOB COXpaHEHHUs BEIIECTB W DJHEPrUM B TOHUMAHUU
MeTabonu3ma.

Tunel oOMeHa BeliecTB: aBTOTPO(HBIM U rereporpodHbiil. Ponb ¢epmeHTOB B
OOMEHE BEIIECTB U MPEBPAIICHUU YHEPTUH B KIIETKE.

®orocunTe3. CBeroBas u TemMHOBas (a3wl (porocwHTe3a. Peaknmm ¢orocuHTE3A.
OddexkTuBHOCTh (hoTOCHMHTE3a. 3HAUeHHE (HOTOCUHTE3a JIs )KU3HU Ha 3emie. Biusinue
yCcJIoBUM cpenbl Ha (OTOCHHTE3 W CHOCOOBI TOBBIIMICHUS €r0 MPOAYKTUBHOCTU Y
KYJIbTYPHBIX PACTECHUH.

XeMocuHTe3. XEMOCHHTE3UPYIOIINe OakTepuu. 3HAYCHHE XEMOCHHTE3a JIJIst
YKU3HU Ha 3eMIIe.

DHepreTuueckuii oOMeH B KIeTKe. PacriiemnyieHne BEIIeCTB, BBIJICICHHE U
aKKyMYJIMPOBAHUE YHEPTUH B KIIETKE. JTaIlbl YHEPTE€TUUECKOr0 OOMeHa. [ Tukonus.
bpoxenue u ero Buabl. KucnopoaHoe oOkucieHHE, WIH KJIETOYHOE JbIXaHHE.
OxucnutenpHOE (hochopmmmpoBanre. DPPEKTUBHOCTH YHEPTETUUECKOTO0 OOMEHA.

Peakiun mMatpuynoro cuntesa. ['enernyeckas unbopmamus u JJHK. Peanuzamms
reHeTuuecko wuHpoOpMaruu B KJIETKe. [ eHeTWYeckuii KOJ W €ro CBOMCTBA.
Tpanckpunmus — matpudaslii cuaTe3 PHK. Tpancmsanus — O6mocuHTe3 Oenka. DTambl
TpaHcisinyuu. KonupoBanue aMuHOKUCIO0T. Ponib pubocoM B OMocuHTE3€e Oernka.

Heknerounsie ¢opmbr xu3Hu — Bupychl. Mcropus otkpeitus Bupycos (..
WBanoBckuit). OcOOEHHOCTH CTPOCHUS U KU3HEHHOTO ITMKIIa BUpycoB. bakrepuodaru.
bone3sHn pacrTeHuii, XUBOTHBIX M YEJIOBEKAa, BbI3BIBAEMBIE BHUpycaMu. Bupyc
umMmyHoneduimra yenoBeka (BUY) — BozOyaurens CIIM/{a. OOpaTHast TpaHCKpUIILKA,
peBepraza U uHTerpasza. IlpoduinakTuka pacnpocTpaHeHHs] BUPYCHBIX 3a00JIEBAHMIA.
Hemoncmpayuu:

Ilopmpemwi: H.K. Konbuos, /.. IBanoBckuii, K.A. Tumupszes.
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Tabnuyvt u cxemwvr. «Tunel nutanus», «Merabonuzm», «MUTOXOHIAPUSIY,
«QHepreTudyeckuii ooMen», «Xmopomact», «®Dorocunresy, «Crtpoenue JIHK»,
«CtpoeHune u (GyHKUMOHUpOBaHUE TeHa», «CuHTe3 Oenka», «l'€HeTHYecKHil Komy,
«Bupycei», «bakrepuodaru», «CtpoeHue u xu3HeHHbIH 1uKaI Bupyca CIIN/a,
oaktepuodaray, «Permukamus JJHK.

Obopyoosanue: wmonpenu-anmuvkauun «Yasoenue JHK wu  Tpanckpummmsy»,
«buocunres 6enkay, «CTpoeHUe KIETKI», Mojelb cTpykTypbl JTHK.
Tema 5. Pa3MHokeHHe M MHAUBUAYAJbHOE Pa3BUTHE OPTAHU3MOB

KieTouHbIil UK, WM )KU3HEHHBIN 1K KineTku. MaTepdasa u muto3s. [Ipoueccs,
nporekarouue B uHTepdasze. Pemnukanmsa — peakuuss matpuyHoro cunreza JIHK.
Ctpoenne XpoMOCcOM. XpOMOCOMHBIN HaOOp — KapuOTHM. JIUTIIIOMIHBIA U TarIONIHBIHA
XpoMocoMHble HaOopbl. Xpomatuisl. lluTonoruueckue OCHOBBI Pa3MHOXKEHUS U
WHJMBUIYaJIbHOIO PAa3BUTHS OPraHU3MOB.

Henenue knetku — Muto3. Ctaauu Mmuto3a. [Iporeccol, MPOUCXOASAIINE HA Pa3HBIX
CTaIMsIX MUTO3a. brnonmornueckuii CMBICI MUTO3A.

[Iporpammupyemasi THOENb KJIETKH — aroITo3.

®opMbl  pa3MHOXKEHHUS OpPraHU3MOB: Oecrojioe W mojoBoe. Buubl Oecrosoro
pPa3MHOXXEHUSA:  JEJIE€HUE HAJBOE, IIOYKOBAHME OJHO- M  MHOTOKJIETOYHBIX,
criopooOpa3oBaHre, BETEeTAaTUBHOE pa3MHOXEHUE. VICKyCCTBEHHOE KIIOHUPOBAHHE
OpPraHW3MOB, €r0 3HAYEHUE ISl CEEKIIUH.

[TonoBoe pa3MHOKEHHE, €r0 OTINYHS OT OECTIOIO0TO.

Meiio3. Craguun wmenos3a. Ilpomecchl, NpouCXonsiIe HAa CTaaAUSIX Meio3a.
[ToBenenue xpomocom B menose. KpoccruHrosep. bHoslorndyeckuid CMbICIT U 3HAYECHUE
Meno3a.

['amerorenes — mporecc oOpa3oBaHUs MOJOBBIX KIETOK Y KHUBOTHBIX. [losoBbIe
JKEJEe3bl: CEMEHHUKU U SUYHUKUA. OOpa3oBaHME W PA3BUTHE IMOJIOBBIX KIIETOK — TaMeT
(cmepmaro3ou, SUIEKIETKAa) — cliepMaToreHe3 M ooreHe3. OCOOCHHOCTH CTPOCHUS
AULIEKIIETOK U criepMaTto3ouaoB. OmnonorBopenue. [lapreHorenes.

NunuBuayanbHoe  pa3BUTHE  (OHTOTEHE3). OMOpHOHANBHOE  pa3BUTHE
(oMOpuorene3). Jtanmbl IMOPUOHATHHOTO PA3BUTHUA Yy TIO3BOHOYHBIX >KHBOTHBIX:
IpoOJieHne, TacTpyisnus, opraHoreHe3. l[locTomMOpuoHanmbHOE pa3BUTHE. UMb
MOCTAMOPUOHAIBHOTO PA3BUTHUSA: IPSMOE, HENPSAMOE (JINYMHOYHOE). BrusHue cpenl Ha
pa3BUTHE OPraHU3MOB, (PAKTOPHI, CIIOCOOHBIE BBI3BIBATH BPOXKIEHHBIC YPOJICTBRA.

Poct u pa3Butue pactennii. OHTOreHe3 BETKOBOI'O PACTEHUS: CTPOEHUE CEMEHH,

CTaIun pa3sBUTHAA. ,Zlemoncmpauuu:

Tabnuyor u  cxemvl: «DOpMBI  pPa3MHOKEHUS OpPraHU3MOBY», «JlBoiiHOE
OIJIOJIOTBOPEHHUE Y IBETKOBBIX PAaCTEHUI», «BereraTuBHOE pa3MHOXKEHHE PACTCHUI,
«Jlenenue kneTku 6akrepuity, «CTpoeHue MOJOBBIX KIETOK», «CTPOCHHE XPOMOCOMBIY,
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«Knerounsi nukin», «Pemmkamusa JHK», «Murtoszy», «Meno3», «lIpamoe u Henpsimoe
pazBuTue», «l'aMeTroreHe3 y MIICKOMUTAIOMIMX U YeloBeKa», «OCHOBHBIE CTaauu
OHTOI'CHE3a.

Obopyodosanue: MUKPOCKOTI, MHKPOTIPENapaThl «CriepMaTo30HU/1blI
MJICKOTIMTAIOLIETO», <«SIMIeKIeTka MieKonuraromero», «KaprnoknHes B KIIETKax
KOpeIKa JiyKa», MarHuTHas Mojeib-aniukanus «/lenenue knerku», moxaens JIHK,
MOjieNTb MeTa(azHONH XPOMOCOMBEI.

Jlabopamopnsie u npakmuyueckue padomot:

JlaGoparopnas padora Ne 3. «HaGmromeHne MUTO3a B KJIETKaX KOHYHMKA KOPEIIKa
JIyKa Ha TOTOBBIX MUKpOMpenapaTaxy».

JlaGoparopHas pabora Ne 4. «M3ydyeHre CTpOEHHUS TMOJTOBBIX KJIETOK Ha TOTOBBIX
MUKpOIpenaparax».

Tema 6. HaciieACTBEHHOCTh M U3MEHYUBOCTh OPraHU3MOB

[Ipenmer u 3anaun reHeTukd. VICTOpust pa3BUTHS T'€HETHUKHU. Poib LUTONOTMM H
SMOPHOJIOTUU B CTAHOBJICHUHU T'€HETUKH. BKiIam poCCHUCKHX U 3apyOC)KHBIX YIEHBIX B
pa3BUTHE TEHETUKU. MeETOoNbl TEHETUKH (TUOPUAO0IOTHUECKUN, HUTOrCHETUYECKUH,
MOJICKYJISIpHO-TeHEeTHUeCKUii). (OCHOBHBIE TE€HETHYECKHUE TMOHATHUS. ['eHeTudeckas
CHMBOJIMKA, UCIIOJIb3yeMas B CXeMaX CKpPEIIUBAHUM.

3aKOHOMEPHOCTH HACJIEIOBaHUsI TPU3HAKOB, YyCTaHOBJIEHHbIe [. Menaenem.
MonoruOpuaHoe ckpenmBanue. 3aKoH eIMHO00pa3usi THOPUIOB MEPBOTO MOKOJICHHUS.
[IpaBuno TOMHUHUPOBAHUS. 3aKOH PACLICIUICHUS MTPU3HAKOB. | MIIOTE3a YUCTOTHI TaMeT.
[TonHOE ¥ HEMOJIIHOE JOMUHHUPOBAHUE.

JurubpunHoe ckpenuBaHue. 3aKOH HE3aBUCHMOI'O HAcCJEAOBaHUS IPU3HAKOB.
[{uToreHeTHYeCKUe  OCHOBBI  JUTHMOPHUIHOTO  CKpEIIMBaHUSA.  AHaJIU3HPYIOIIEe
ckpemuBanue. lcnonp3oBaHWE aHAMM3UPYIOMIETO CKPEIIMBAHUA JJISL  ONPEAECICHUS
ISHOTHIIA OCOOH.

CueruieHHoe HacienaoBaHue mnpusHakoB. Pabora T. Moprana mo cuerieHHOMY
HacJieIoBaHUIO reHoB. HapyilieHue cienieHus TeHOB B PE3yJIbTaTe KPOCCUHTOBEPA.

XpOMOCOMHas TEOPHS HACIIEICTBEHHOCTH. | €eHETHUECKUE KapThI.

['enetuka 1ona. XpPOMOCOMHOE OIpeesieHue Ioja. AyTOCOMBI U TOJIOBBIE
XpOMOCOMBI. ['OoMoramMeTHble M TreTeporaMeTHble oOpraHu3mbl. HacienoBanue
MPU3HAKOB, CIEIJICHHBIX C IMOJIOM.

M3menunBocTh. BHabl M3MEHUYMBOCTH: HEHACJIEACTBEHHAs M HACJICACTBCHHAS.
Ponb cpeanl B HEHACIEICTBEHHON N3MEHYHMBOCTH. XapaKTePUCTUKA MOTU(PUKAITMOHHOM
W3MCHUMBOCTU. BapuainmoHHbId psj W BapualnvoHHas KpuBas. Hopma peakuuu
npu3Haka. KoOJMYEeCTBEHHBIE W KAYECTBEHHbIC MPU3HAKM W HMX HOPMa PEaKIMU.
CaoticTBa MOAU(UKAITMOHHONW W3MEHYUBOCTH.
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HacnenctBenHasi, Wi TeHOTUNHMYECKas, W3MEHYMBOCTh. KomOuHaTuBHAs
W3MEHUYMUBOCTh. Mel03 U MOJOBOM MPOLIECC — OCHOBA KOMOMHATUBHON M3MEHYHMBOCTH.
MytauronHas u3MeHYMBOCTh. Kiaccuukanus MyTauui: TeHHbIE, XPOMOCOMHBIE,
reHoMHble. Yactrota u mpuuMHBl MyTauuid. MyrtareHHele  (QakTopbl.  3aKOH
TrOMOJIOTHYECKUX PAJIOB B HacieACTBEHHOW n3meHunBocTy H.M. BaBuiosa.

Buesnepnast HacIeACTBEHHOCTh U U3MEHUYHUBOCT.

['eneruka uenoBeka. Kapuorun denoexka. OCHOBHBIE METOAbBI TEHETUKU YEJIOBEKA!
reHeaJIorn4eCcKu, OJIM3HEIOBBIH, IIUTOICHETUYECKHH, OMOXMMHYECKHUH,
MOJIEKYJIsipHOT€HEeTHYeCKUil. COBpEMEHHOE OINpECICHUE T'€HOTHUIIA: IMOJHOI€HOMHOE
CEKBECHHPOBAaHWE, TCHOTUIIMPOBAHWE, B TOM uHcie ¢ mnomombto [II[P-ananmu3a.
HacnencrBennsle 3a001€BaHus YEJIOBEKA: T€HHbBIE 00JIE€3HHU, OOJIE3HU C HACIEICTBEHHOU
MPEAPACTIONOKEHHOCTHIO, XPOMOCOMHBIE OoJie3Hu. CoMaTHYeCKHEe W T€HEpaTUBHBIC
myTanuu. CTBosiOBbIe KieTKH. [IpUHIIMIBI 370pOBOro o0Opasa >KU3HU, TUArHOCTUKH,
npopUIaKTUKU W JIEYEHUS TEeHETHYEeCKUX  Oose3Hel. MeauKo-reHEeTHYecKoe
KOHCYJIbTUPOBAHUE. 3HAUYCHUE MEIUIIMHCKON I'€HETUKU B MPEIOTBPAIICHUH U JICUCHUU
TeHEeTHYECKHX 3a00JieBaHul yenoBeka. Jemoncmpayuu:

llopmpemwi: 1T'. Mennenb, T. Mopran, I'. ne ®pusz, C.C. Yersepukos, H.B.
Tumodeer-Pecosckuii, H.I. BaBuiios.

Tabnuywt u cxemvl: «MOHOTMOPUHOE CKPEIIMBAHUE U €0 LUTOrE€HETUYECKas
OCHOBa», «3aKOH PAaCIICIUIEHUS U €r0 IUTOIN€HETHYECKas OCHOBa», «3aKOH YHUCTOTHI
ramery», «JluruOpugnoe ckpemmuBanuey, «lluTomoruueckue OCHOBBI JUTHOPHUIHOTO
CKpeluBaHus», «Meio3», «B3auMoaencTBUe alIeIbHBIX TE€HOB», «l eHeTu4YecKue
KapThl pPACTEHUM, >KUBOTHBIX W 4YeEJIOBEKa», «l'eHeTwka moja», «3aKOHOMEPHOCTHU
HacJIeI0BaHUsI, CIEIJICHHOTO ¢ ToJIoM», «KapruoTuIibl 4enoBeka U >KUBOTHBIX», «Buibl
M3MEHUYHMBOCTH, «MonaudukarmoHHast W3MEHYHUBOCTH, «HacnenoBanue
pesychakropay, «['eneTrka rpymni KpoBu», «MyTalmoHHAsI U3BMEHUUBOCTH.

Obopyoosanue: MOJIEIN-aIIINKANU «MOHOTHOPHIHOE  CKpEIIMBAHHUEY,
«Henonnoe  momuHupoBanuey»,  «JluruOpunnoe  ckpemmBaHue»,  «llepekpéct
XpPOMOCOM», MHKPOCKON W MHKpompemnapaT «J/lpozoduna» (Hopma, myranuu (HOpMbI
KpbUIbEB W OKpacku Tena), repOapuil «l'opox mnoceBHOW». Jlabopamopnvie u
npakmuueckue padoomoi:

JlaboparopHass pabora Ne 5. «M3ydeHwe pe3yabTaTOB MOHOTHOPHUIIHOTO U
JTUTUOPUIHOTO CKPEUIMBAHUS Y IPO30(HIIBI HA TOTOBBIX MUKpOMpenapaTax».

JlaGoparopHass pab6ora Ne 6. «M3ydueHue MoAM(DHUKAIIMOHHOM HW3MEHUYMBOCTH,
IIOCTPOCHUE BAPUALMOHHOIO Psi/ia U BAPUALIMOHHON KPUBOI.

JlaboparopHass pabora Ne 7. «AHamu3 Myrammii y Apo30¢uiabl Ha TOTOBBIX
MHUKpOIpenaparax»,.

[TpakTuueckas paborta Ne 2. «CocTaBieHHE U aHAIHU3 POJOCIOBHBIX YETTOBEKaY.
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Tema 7. Cenexkunst opranu3sMoB. OCHOBbI OMOTEXHOJIOTHH

Ceneknus Kak HayKa M Ipolecc. 3apOokAEHUE CEJIEKIMNA U JOMECTUKALUA. Y UCHUE
H.W. BaBunoBa o 1eHTpax MPOUCXOXKIEHUS U MHOr000pa3us KyJIbTYpPHBIX PACTCHHI.
LleHTpbl TPOUCXOKIAEHUS TOMAIIHUX KUBOTHBIX. COpT, HOpOAa, ITAMM.

CoBpeMeHHBbIE METOJbI CEJIeKIIMU. MacCOBBII U WHIAWBUYAJIbHBIH OTOOpHI B
CEJIEKIIMM pacTeHU W KUBOTHbIX. OueHka »3Kcrepbepa. BIM3KOpOACTBEHHOE
ckpemuBanue — uHOpuAuHT. Yuctas nuuua. CkpenBanue YuCThIX JUHUH. ['eTeposuc,
win TuOpuaHas cuna. HeponacTBeHHoe ckpemuBaHue — ayrOpuauHr. OTmanéHHas
rubpuauzanus u e€ ycrnexu. ICKyCCTBEHHbI MyTareHe3 U MOJy4eHUE MOJUILIOUIOB.
JloCcTHKEeHUS CENIEKIIMN PACTEHUM, dKUBOTHBIX U MUKPOOPTaHU3MOB.

buorexHonorus Kak orpaciib NpOM3BOACTBA. | eHHasg MHKEHEepUs. DTanbl CO3JaHUs
pexomOunanTHOM JIHK u Tpancrennsix opranuzmoB. Kierounas nH>xeHepus.

Kiierounpie KynapTypbl. MUKpPOKIOHAJbHOE pa3MHOXKEHUE pacTeHuil. KiloHupoBaHue
BBICOKOIIPOAYKTUBHBIX CEIbCKOXO35MCTBEHHBIX OPraHU3MOB. OKOJOTMYECKHE U
studeckue mpodnembl. I'MO — reHeTHUeCKH MOAM(PUIUMPOBAHHBIE OPraHU3MBbI.
Hemoncmpayuu:

lopmpemwi: H.W. BaBunos, 11.B. Muuypums, I'.Jl. Kapnieuenko, M.®. I1BaHoB.

Tabnuyvt u cxemwvr: Kapta «LleHTpBI NPOUCXOXKICHUS ¢ MHOrooOpasus
KYJbTYPHBIX pacTeHuit», «llopoabl ITOMAIIHUX KUBOTHBIX», «CopTa KYJIbTYPHBIX
pacrenuity, «OtnanéHHas ruOpuam3anus», «Paborel akagemmka M.®D. HMBanoBay,
«lTonmumnongus»,
«OOBEKTHI omorexHoiorun»,  «KiieTouHble  KyJabTypel W KIOHHPOBAHHEY,
«KoHCcTpyHpoBaHuEe U IEPEHOC TEHOB, XPOMOCOM.

Obopyodosanue: MYISDKU TUIOJOB M KOPHEIUIOAOB AUKHX (OPM M KYJIbTYPHBIX

COpPTOB pacTeHuil, repbapuil «CelbCKOX03UCTBEHHbIE pacTeHus». Jlabopamopuvie u
npakmuueckue pabomaoi:

Okckypeust «OCHOBHBIE METOJIbI M JOCTHKEHUS CEJEKIIMM PACTEHUN M >KMBOTHBIX
(Ha CeNeKUMOHHYIO CTaHLMIO, IUIEMEHHYIO (pepMy, COpPTOUCIBITATEIbHBIA YYacTOK, B
TEIUTMYHOE XO035HUCTBO, J1a00paTOPUIO arpOYHUBEPCUTETA WIIM HAYYHOT'O LIEHTPA)».

11 KJIACC Tema 1. DBoJIIOnMOHHASI OMOJIOT U

[IpennochuikM BOSHUKHOBEHUS 3BOJIIOIMOHHON TEOPHHU. DBOJIIOLUUOHHAS TEOPUS U
e€ mecTo B Ouosiornu. BiusiHue SBOIIONMOHHON TEOPHUU HA pa3BUTHE OUOJOTUU U
JPYTUX HaYK.

CBuzerenscTBa SBOJIIOIUH. ITaneonTomornueckue: MOCJIEJOBATEIbHOCTh
MOSIBJICHWSI BUJIOB B TAJCOHTOJIOTHYECKOW  JICTOMMCH, TMEpPeXOAHbie  (OPMBI.
buoreorpaduueckue: cxoacTBo U paznuure hayH u Gop MaTEpUKOB U OCTPOBOB.
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OMOpHOJIOTHYECKHE: CXOACTBA M pa3auyusi 53MOpPUOHOB  pa3HBIX BHUJOB
NO3BOHOYHBIX.  CpaBHUTENbHO-aHATOMHYECKHE:  TOMOJOTHYHBIC,  AaHAJOTUYHEIE,
pYAMMEHTAapHbIE OpraHbl, aTaBU3MbL. MOIEKYIAPHO-OMOXUMHUYECKUE: CXOACTBO
MEXaHM3MOB HACJEICTBEHHOCTH M OCHOBHBIX METa0OMMYECKHMX IMyTeH Yy Bcex
OpPraHU3MOB.

OpomounonHas teopus Y. lapsuna. [Ipeanocbulku BOSHUKHOBEHHS TapBUHU3MA.
JIBroKyIre cuiabl IBOJIOUMK BUAOB 1o JlapBuHY (M30BITOUHOE pPa3MHOXKEHHE TIpU
OTPaHUYCHHOCTH  PECypCOB, HeolpeneiaéHHass W3MEHYUBOCTh, OOphOa 3a
CYILIIECTBOBAHHE, €CTECTBEHHBIN 0TOOD).

Cunrernueckas teopus 3o (CTI) u e€ OCHOBHBIE MOJI0KEHHUS.

MuxkposBomonus. [Tomysus kak equHUIA BUIA U 3BOJTIOLUH.

JBrxymue cuibl ((hakTopbl) HBONIOIMU BUAOB B TNpupoae. MyTaiMOHHBIN
npoIecC U KOMOMHATUBHAS W3MEHUMBOCTH. [lOMyssIiMOHHBIE BOJHBI U JApeiid TEeHOB.
N3onsuus u Murpanusi.

EctectBeHHbiii oTOOp — Hampamisionwmi  Gaktop  AIBOMIOIUU.  DOpPMBI
€CTECTBEHHOT0 0TOOpA.

[Ipucnoco0neHHOCTh  OpraHU3MOB  KaK  pe3yibTaT dBoMouuu. [Ipumepsl
MPUCTIOCOOJICHN Y OpraHu3MoB. ApoMopd03bl U HIHOATATITAIIUH.

Bun u Bunoo6pazoBanue. Kpurepuu Buaa. OcHoBHbIE (hOpMBI BUT000PA30BaAHNUA:
reorpaguueckoe, SKOJIOTHIECKOe.
MakposBosonus. Popmbl HBOJIIOIMU: (UTIeTUYeCKasi,  JUBEpPreHTHas,
KOHBEpreHTHasl, mapajuiesbHas. HeoOpaTuMocTh 3BONTIOIUN.

[Ipoucxoxaenre OT HeCHEUUATU3UPOBAHHBIX TMpenakoB. [Iporpeccupyromnias
crienuanu3anus. AnantuBHas paauanus. Jemoncmpayuu:

Ilopmpemesi: K. Jlunneit, XK.b. Jlamapk, Y. Japsun, B.O. Kosanesckuii, K.M. bap,
3. I'ekkenp, @. Mromtep, A.H. Ceep1ios.

Tabauyvl u cxemwvl: «Pa3BUTHE OPraHMYEcKOro mMupa Ha 3emiey, «3apoAblliu
MO3BOHOYHBIX JKUBOTHBIX», «ApXxeonTepuxcy, «PopmMbl O0pbHOBI 3a CyLIECTBOBAHHEY,
«EcrectBennbiii 0T00p», «MHOTO00Opasue copToB pacTeHmit», «MHOroodpasue mopoy
KUBOTHBIX», «llonmymsaumun», «MyTanuuoHHass HW3MEHUYUBOCTE», «ApPOMOp(O3bI»,
«MUnnoananramuuy», «OOmas jgereHepauusi», «JIBWXKyilne CHUIbI  3BOJIOIUNY,
«Kapracxema mapuipyra nyremectBuss Y. JlapBuna», «boppba 3a cyliecTBOBaHUEY,
«IIpucnoco0aeHHOCTD OpPraHU3MOBY, «["eorpaduyeckoe BUJI000pa30BaHUE,
«DKOJIOTMYECKOe BUI000pa30BAHKE.

Obopyoosanue.: KOIIEKIHS HACEKOMBIX C Pa3IU4YHBIMUA TUIIAMHU OKPACKH, HA0Op
IUIOZIOB U CeMsH, KosuieKiusi «[IpuMepsl 3alllUTHBIX MPUCIIOCOONEHHUH Yy JKMBOTHBIXY,
Monenb «(OCHOBHBIE HAmpaBlICHUs] HBONIONUUY», OO0OBEMHas wmoxaenb «CTpoeHue
TOJIOBHOI'O MO3T'a IIO3BOHOYHBIX ).
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buoreorpadudeckas kapra Mupa, KOUIeKIus «DPopMbl COXpaHHOCTH HCKOTTAEMBIX
KUBOTHBIX W PACTCHHI», Mojaenb ammiukanus «llepekpécT XpoMocom», BIaKHBIC
npemapatel  «Pa3ButHe HacekomMoro», «PasBuTHe JIATYIIKH», MHUKpOMpemnapar
«Ipo3oduna» (Hopma, myTauu (OPMbI KPbUIHEB U OKPACKH TEJIA).

Jlabopamopnvle u npakmuueckue paoomal:

JlabopatopHass pabora Ne 1. «CpaBHeHHE BHAOB 1O MOPQOIOTUICCKOMY
KPUTEPHIO».

JlaboparopHas padora No 2. «Onucanue mpUCIOCOOJICHHOCTH OpraHu3Ma u eé
OTHOCHTEIHLHOTO XapaKTepay.

Tema 2. Bo3HUKHOBEeHHE U Pa3BUTHE KM3HU HA 3eMJie

JloHaydHble TIPpEACTABICHUS O 3apOXKIACHUU KU3HU. HaydHble T'HIOTE3bI
BO3HUKHOBEHUS KM3HU Ha 3emJiie: abHoreHes3 M maHcrnepMusi. XuMuuecKasi 3BOJTIOIUS.
AOGUOTreHHbIN CUHTE3 OpPraHUYECKUX BEILIECTB u3 HEOPTraHUYECKHUX.
OKCNEPUMEHTAIIBHOE TMOJATBEPKIACHUE XUMHYECKOW HBOMOUMH. HauanmbHble 3Tamnbl
ouonormyeckor spomouuu. ['mnoresa PHK-mmpa. dopmupoBanne MeMOpaHHBIX
CTPYKTYp M BO3HHKHOBEHHME NPOTOKJIETKU. IlepBble KIETKM M WX HBOJIOLHA.
@OopMHPOBAHME OCHOBHBIX IPYIII )KUBBIX OPTaHU3MOB.

Pasutne xu3Hu Ha 3emie mo spam W nepuopaM. Karapxei. Apxenckas W
npotepo3oiickas 3phl. [laneosoiickas spa u €€ nepuoabl: KEMOPUNUCKUHN, OpJIOBUKCKHIA,
CUJIYPUNCKUH, IEBOHCKUM, KAMEHHOYT OJIbHbBIN, IEPMCKUH.

Me3so301cKas 3pa U €€ NepUObl: TPUACOBBIN, IOPCKUM, METOBOM.

Kalinozoiickas 3pa u €€ nepuoabl: NajJeoreHOBbli, HEOr€HOBBIN, AaHTPOIOT€HOBBIH.

XapakTepucTUKa KiIMMaTa M TEOJIOTMYECKHX npoueccoB. (OCHOBHBIE ATalbl
HBOJIIOIIMU PACTUTEILHOTO U )KMBOTHOT'O MUpa. ApoMop(]o3bl y pacTeHUHN U KUBOTHBIX.
IlosiBiIeHME, pacuBET U BBIMUPAHUE TPYIII KUBBIX OPraHU3MOB.

Cucrema OpraHM4YeCcKOro MHpa KakK OTpakeHHe dBOIOIUU. (OCHOBHBIE
CUCTEMAaTUYECKUE IPYIIIBI OPraHU3MOB.

OBOJIIOIMSA 4YeIOBEKa. AHTPOMNOJIOTUS Kak Hayka. Pa3BuThe mnpencraBieHuUd O
MPOUCXOXKJIECHUU YenoBeka. MeTonbl u3ydeHus: antponoreHe3a. CXoJCcTBa U pa3inuus
YeJI0BEKA U )KUBOTHBIX. CUCTEMATHYECKOE MTOJIOKEHUE YEITOBEKA.

JBuwxymue cuibl ((akTopbl) aHTpornoreHesa. HacneacTBeHHass M3MEHUMBOCTh U
€CTECTBEHHBIM 0TOOp. OOIIeCTBEHHbI 00pa3 KW3HM, M3TOTOBJIEHHUE OpPYAMN Tpyna,
MBIIIJIEHUE, PEYb.

OCHOBHBIE CTaguM W BETBU DBOJIIOIMM YEJIOBEKA: ABCTPAJIONMTEKH, YenoBek
yMenblid, YenmoBek NpsAMoXoAdimni, YenoBek HeaHIepTAIbCKUM, UenoBEeK pa3yMHbIM.
Haxoaku MCKOMaeMbIX OCTATKOB, BpEMS CYLIECTBOBAHMSA, OOJACTh PacIpOCTpaHEHUs,
00BEM TOJIOBHOT'O MO3Ta, 00pa3 KHU3HU, OPYAHSL.

15



denepanbHas padbouas nporpamma | buomnorus. 10—11 knaccel (6a30BbIM YPOBEHB)

YenoBeueckue pacbl. OCHOBHbIE OOJBIIME pachl: €BpONEOHHAsA (eBpasuiicKas),
HErpo-aBCTpAJIONHAs (SPKBAaTOpUasbHasi), MOHIOJIOMJIHAS (Q3MAaTCKO-aMEpUKAHCKas).
YepThl nOpUCTOCOOIEHHOCTH TMPEACTaBUTENCH YEIOBEUECKUX pac K  YCIOBHIM
cyliecTBOBaHUs. ENMHCTBO denoBeueckux pac. Kputuka pacuszma. Jemoncmpavyuu:

Llopmpemwi: ®@. Penn, JI. ITactep, A.1. Onapun, C. Mumiep, I'. FOpu, Y. /lapBuH.

Tabnuyvt u cxemovl:. «Bo3HukHOBeHHMe COJNIHEUHOM CHUCTeMbl», «Pa3Butune
opraHuyeckoro  Mmupa»,  «PacturenbHas — Kierka», <« KUBOTHas  KIIETKay,
«[Ipokapuornueckas kierka», «CoBpeMeHHasi CUCTEMa OPraHUYECKOro MUPay,
«CpaBHEHHE aHATOMUYECKUX YEPT CTPOCHUS YEIOBEKA U YeTTOBEKOOOPA3HBIX 00€3bsIHY,
«OCHOBHBIE M€CTa MAJICOHTOJOTMUECKUX HAXOJOK MPEAKOB COBPEMEHHOTO UEIOBEKaY,
«/IpeBHenmme aoan», «Ipesuaue aoan», «llepBbie COBpEMEHHBIE TN,
«YenoBevyeckue pachi».

Obopyoosanue: mynsiku «l[Iporcxoxienne yenoBeka» (OIOCTBI aBCTPAIONUTEKA,
MUTEKAHTPOIA, HeaHJepTalblla, KPOMaHBOHIIA), CJICTNKU WIH U300pKCHUS KaMEHHBIX
opynuii  TEpBOOBITHOTO  4YelOBeKa  (KaMHU-YOMIEphl,  pyOuna,  ckpebia),
FEOXpPOHOJIOTUYECKasT Tabnuia, KowieKuus «@PopMbl COXPAHHOCTH HMCKOMAEMbIX
JKUBOTHBIX U pacTeHu». Jlabopamophule u npaxmuueckue padoomaoi:

[Tpaktuueckas padora Ne 1. «/3ydyeHue HCKOMAEMBIX OCTATKOB PACTCHHA W
YKUBOTHBIX B KOJUIEKIIUSIX ).

DKCKypcus «OBOJIOLMS OpPraHWYecKoro Mupa Ha 3emiie» (B €CTECTBEHHO-
HayYHBIN WJIK KPaeBEIUECKUN My3€i).

Tema 3. Opranu3msl U OKpYy:KaIas cpeaa

DKOJIOTUSl KAaK HaykKa. 3aJauyd U pa3fenbl 3KOJOTMA. MeToabl 3KOJIOTHYECKUX
UCCIIEOBAHUM. DKOJIOTHYECKOE MUPOBO33PEHUE COBPEMEHHOI'O YEJIOBEKA.

Cpenpl o0OuTaHUST OPraHU3MOB: BOJIHAsA, HA3EMHO-BO3/YIIIHAS, TIOYBEHHAS,
BHYTPHOPTaHU3MEHHAS.

Okonoruueckue  ¢akrtopel. Knaccudukanus — skonoruueckux — (akTOpoOB:
abnoTnyeckue, OMOTUYECKHE U aHTPOIOTeHHbIe. JleicTBUE 3KOIOrnuecKkux (hakTopoB
HA OpTraHU3MBI.

AOGuotnueckue (GakTophl: CBET, TeMmIeparypa, BIaXHOCTh. doTonepuoansm.
[Ipucnocobyiennsi OpraHU3MOB K JIEUCTBUIO aOMOTHYEeCKuX (akTopoB. bronorndeckue
PUTMBI.

buotnyeckue daktopsl. Bumabl OMOTHYECKMX B3aUMOJAECUCTBHUI: KOHKYpPEHIIHS,
XUIIHAYECTBO, CUMOMO3 U ero ¢opmel. [lapazutusm, koomeparusi, MyTYyajJu3M,
KOMMEHCaIU3M (KBapTHPAHCTBO, HAXJICOHNYECTBO). AMEHCAIIN3M, HEUTPAIU3M.
3HaueHHe OWOTUYECKUX B3aUMOJECHUCTBUN JUJIA CYIIECTBOBAHMUS OPTraHU3MOB B
MPUPOIHBIX COOOIIECTBAX.

DKOI0rn4ecKue XapaKTCPHUCTUKHU MTOITYJIAILUH. OcHoOBHBIE TTOKa3aTeIn IMOMMyJIAIUN
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YUCIIEHHOCTh, MIOTHOCTh, POXKAAEMOCTh, CMEPTHOCTD, IMIPUPOCT, MUTpalus. JnHaMuka
YUCJICHHOCTH TOIYJISILUYU U €€ peryisauus. /lemoncmpayuu:

Hlopmpemeui: A. I'ym6onbar, K.®. Pynse, O. ['ekkens.

Tabnuywt u cxemwr: xapta «lIpupomgnbie 30HBI 3emun», «Cpeabl OOUTAHUS
opranu3moB»,  «®Poronepuonusm», «llomynsauun»,  «3aKOHOMEPHOCTH  POCTA
YHUCJIEHHOCTHU MOMYJIALUN UHPY30pun-Tydenbkny, «[lumesbie uenu». Jlabopamopnsie
U npakmuyeckue paoomaol:

Jlaboparopnas padora Ne 3. «Mopdomoruueckue OCOOCHHOCTH pacTEHUU U3
Pa3HBIX MECT OOUTAHUS».

JlaboparopHasi pabora Ne 4. «BnusHue cBeTa Ha pPOCT M Pa3BUTHE YEPEHKOB
KoJIeycay.

[Ipaktuueckas pabora Ne 2. «[lomcyér mIOTHOCTH MOMYJSALUMNA Pa3HBIX BUIOB
pacTeHu».

Tema 4. Coo01miecTBa M 3K0JIOrHYECKHE CHCTEMBI

CooOmecTBo opraHu3smMoB — OuoneHo3. CTpyKTypsl OHOLIEHO3a: BHUAOBas,
IPOCTpPaHCTBEHHAs, Tpouueckas (nuiesast). Bunbl-gomuHantsl. CBsizu B OMOLIEHO3E.

Okosornyeckue cuctembl  (3kocucteMmsbl). Ilonarne 00 »KocucTeMe W
ouoreonenoze.  DyHKUHMOHAIbHBIE  KOMIIOHEHTBI ~ 3KOCHUCTEMBI:  MPOIYLEHTHI,
KOHCYMEHTBI, penyleHThl. KpyroBopoT BelIECTB M MOTOK SHEPrUU B 3KOCHCTEME.
Tpoduueckue (numieBbie) ypoBHU 3KOcUcTeMbl. IlumieBbie nenu u cetu. OCHOBHBIE
MoKa3zaTelld HAKOCHUCTEMbI: Ouomacca, NPOAYKIUSA. OKOJOTMUECKHE NUPAMUJIbIL:
NPOJYKIIUHU, YUCTIEHHOCTH, OMOMACCHI.

CBoliCTBa 3KOCUCTEM: YCTOMUHUBOCTD, CAMOPETYJISILM, pazButue. Cykieccus.

[IpuposiHbIe 3KOCUCTEMBI. DKOCUCTEMBI 03€P U PEK. DKOCUCTEMA XBOMHOTO WU
HIMPOKOJIMCTBEHHOT O JIECA.

AHTpONOTr€HHBIE DKOCHUCTEMBI. ATPO3KOCUCTEMBI. Yp603KOCUCTEMBI.
buonornueckoe u X035iCTBEHHOE 3HAYCHHUE arPOIKOCHCTEM U YPOOIKOCHCTEM.

buopasnooOpazue kak ¢aktop ycroHuumBocTu dKocucteM. CoxpaHeHue
OMOJIOTMYECKOro pa3HOOOpa3us Ha 3emIie.

Yuenne B.M. Bepnaackoro o Owocdepe. ['paHuiibl, coctaB W CTPYKTypa
ouocheprl. Kupoe BemectBo u ero (Qynkuuu. OcoOeHHocTu Ouocdepbl Kak
rJ100aIbHOM 3KOCUCTEMBI. [luHaMuYeckoe paBHOBECUE M 00paTHasl CBsI3b B Orochepe.

KpyroBopotsl BemiecTB u OHOT€OXMMHUYECKHME IUKIIBI 3JIEMEHTOB (yriiepona,
a3zota). 30HaIbHOCTh Onochepbl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBO B Ouocepe 3emnn. AHTpoONoreHHble M3MEHEHUs B Ouocdepe.
['moGanbHBIC SKOJIOTHYSCKUE TTPOOIESMEL.
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CocymiecTBoBaHne NpUpoObl U yenoBedecTBa. CoxpaHeHue OmopaznooOpas3us Kak
OCHOBa ycToH4MBOCTH Omocdeprl. OCHOBA pallMOHATBLHOTO YNPABICHUS MPHUPOIHBIMH
pecypcamu U UX UCTONIb30BaHue. JlOCTIKEeHUsT OMOIOTHH U OXpaHa MPUPOJIBI.

Hemoncmpayuu:
Ilopmpemwi: A.JIx. Tencnu, B.H. Cykaués, B.. BepHanckuii.

Tabnuyvr u cxemwi: «llumeBbie uenm», «bUOIEHO3: COCTaB W CTPYKTYpay,
«IIpuponubie coobmectBay, «llemn nuTaHusA», «OKOJIOrHMYECKass MUPAMHIAY,
«buocdepa u yenoBek», «IKocHCTEMA UIUPOKOJIUCTBEHHOIO Jiecay, «IKOCHUCTEMA
XBOMHOrO jecay, «buonenos Bogoéma», «ArpoueHos», «lIpuMepHble aHTPOIIOT€HHbIE
BO3JCHCTBHS Ha NpHUpORYy», «BakHellme WCTOYHUKHM 3arpsi3HEHMsI BO3ayXa H
TPYHTOBBIX Bom», «llouBa — BaxkHelmass cocrtaBisitomas Ouochepbny, «DaKkToOpbI
nerpagauu mouBy, «IlapaukoBsIil 3hderT», «DaKTOphl paguOAKTUBHOTO 3arps3HEHHUS
onochepri», «Ob6mas cTpykTypa ouocheps», «PacnpocTpaHeHue Xu3Hu B orocheper,
«O30HOBBIN 3KkpaH Ouocheprl», «Kpyroopor yriepona B 6uochepe», «Kpyroopot
a30Ta B MPUPOJIEN.

OO0opynoBanue: MOJENb-aNIuIMKAIUs «TunmuuHbie  OWOIEHO3BI», TepOapwHii
«PacturenbHbie cooOmiecTBa», koiuekuuu «buouenosy, «Bpeaurenn BaKHEUIINX
CEJIbCKOXO3SIMCTBEHHBIX KYJIBTYpP», T'epOapuu M KOJJIEKIUU PACTEHUH U KUBOTHBIX,

MPUHAJICKAIIME K Pa3HbIM 3KOJIOTMYECKHMM TpyniaM ojgHoro Buja, KpacHas kHura
Poccuiickoit deaeparuu, n300paxeHus OXpaHAEMbIX BUJIOB PACTCHHUI U KUBOTHBIX.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHUOJIOT'MA HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

Corimacio ®I'OC COO ycraHaBiauBarOTCA TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS
OOy4JaIIUMHUCS ~ TpOorpaMM  CpelaHero  oOmero  oOpa3oBaHUs:  JIMYHOCTHBIM,
METaNpeIMETHBIM U MPEIMETHBIM.

JIMYHOCTHBIE PE3YJBTATBI

B cTpykType JMYHOCTHBIX pe€3yJbTaTOB OCBOEHMsS Impeamera «buosorus»
BBIJICJICHBI CJIEIYIOIIME COCTABIAIOIINE: OCO3HAHHE OOYYaIOIIUMUCA POCCUUCKOMN
IPKJAHCKONM MJIEHTHYHOCTH — FOTOBHOCTH K CAMOPAa3BUTHIO, CAMOCTOSITENIBHOCTH H
CaMOOIPEIEIICHUIO, HAIMYUE MOTHUBALUU K OOy4YEHUIO OMOJIOIMH, LEJICHAIIPABICHHOE
pa3BUTHE BHYTPEHHUX YOEXKICHHI JIMYHOCTM HAa OCHOBE KIIOYEBBIX IEHHOCTEH U
UCTOPUYECKUX TpaAMLMNA pa3BUTUS OMOJOTMYECKOTO 3HAHUSA, TOTOBHOCTb U
CHOCOOHOCTh ~ OOy4aloUIMXCs  PYKOBOACTBOBATbCSI B CBOEW  JIEATEIBHOCTH
LIEHHOCTHOCMBICIIOBBIMM ~ YCTAaHOBKaMH, IMPUCYIIMUMU CHUCTEME OHMOJIOrMYECKOro
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06pa3OBaHI/I51, HAJIMYKUC SKOJIOTUYCCKOro INIpaBOCO3HAHUS, CIIOCOOHOCTH CTaBUTH Oociii 1
CTPOUTD ) KU3HCHHBIC I1JIaHbI.

JInyHOCTHBIE peE3ynbTaThl OCBOCHUA Npeamera «buonorus» ITOCTUTalOTCI B
€IMHCTBE Y4yeOHOM M BOCHUTATEILHOW JESITEIbHOCTH B COOTBETCTBUU Cc
TPaJIUIIMOHHBIMH POCCHIUCKUMH COLMOKYJIbTYPHBIMH, ACTOPUYECKUMU 151
JTYXOBHOHPABCTBEHHBIMU I[IEHHOCTSIMU, TPUHATHIMU B OOIIECTBE NpaBUIaMU U
HOpMaMU TIOBEEHHUS M CIIOCOOCTBYIOT IMpoOIlEcCaM CaMOMO3HAaHUS, CAMOBOCTIMTAHUS U
CaMOpa3BUTHS, PA3BUTHUSI BHYTPEHHEW MO3UIIMK JTUYHOCTH, NATPUOTU3MA, YBAKEHUS K
3aKOHY U MPABOIOPSAJKY, YEJIIOBEKY Tpyda M CTaplIEMy IIOKOJIEHUIO, B3aWMHOIO
yBaXKEHUS, OEpEKHOTr0 OTHOIICHUS K KYJIbTYPHOMY HACIEOUI0 U TPATUIUSM
MHOTOHAIIMOHAJbHOrO Hapoaa Poccuiickont denepanuu, NPUPOAE U OKPYKAOIIEH
cpene.

JIngHOCTHBIE PE3yNbTaThl OCBOEHHUS ydeOHOro mpeamera «BbHOIOTHS» TOMKHBI
OTpakaTh ~ TOTOBHOCTH W  CIOCOOHOCTh  OOYYaIOIIMXCA  PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEH TMO3WUIMEH JIMYHOCTH, CHUCTEMOW  IIEHHOCTHBIX
OpHUEHTALINH, MTO3UTHUBHBIX BHYTPEHHUX yOEKICHUI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHHUE KU3HEHHOTO OIbITa
M OIbITa JIEITEIbHOCTM B MPOLECCE pealn3alMd OCHOBHBIX  HaIpaBJICHUU
BOCIIUTATEIIbHON AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaIaHCKOTr0 BOCTIMTAHUS
c(hOpMHPOBAHHOCTH TPAXKIAHCKON MO3UIIMU 00YHAIOIIErocsl KaKk aKTUBHOTO
Y OTBETCTBEHHOI'O WIEHA POCCUICKOro 00IIECTBA; OCOZHAHNE CBOMX KOHCTUTYLIMOHHBIX

IpaB U 00s3aHHOCTEN, YBaXKEHUE 3aKOHA
Y [IPaBOMNOPSIAKA;

TOTOBHOCTh K COBMECTHOM TBOPYECKOW NEATEIbHOCTH NPHU CO3JaHUM YUEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX M MMO3HABATENIbHBIX 3371a4, BBHIIIOJIHEHUHU OMOJIOTMYECKHUX
HKCIIEPUMEHTOB; CIIOCOOHOCTh OMPEEIATh COOCTBEHHYIO MO3UIIMIO MO OTHOIICHUIO K
SABJICHUSIM
COBPEMEHHOW J>KM3HH M OOBACHATH €€; yMEHHE YUYWUTHIBaTh B CBOMX JICHCTBHSIX
HEO0OXOJIUMOCTh KOHCTPYKTUBHOTO B3aMMOJICUCTBHUS JIIOJIEH C pa3HbIMU YOEKICHUSIMH,
KyJbTYPHBIMM  LEHHOCTSIMH W  COLMAJIBHBIM  IIOJIOXKEHUEM; TOTOBHOCTh K
COTPYAHUYECTBY B IMPOIECCE COBMECTHOI'O BBIMOJHEHUS! YUYEOHBIX, MO3HABATEIbHBIX U
HCCIIEIOBATENbCKUX 3a/1a4, YBAXUTEIBHOIO OTHOIIEHHUS K MHEHHMIO OMNIOHEHTOB IPH
OOCYXXJIEHHH CIIOPHBIX BOIPOCOB OHMOJIOTMYECKOrO COAEpPk AaHUSA; TOTOBHOCTh K
I'YMaHUTAPHOUN M BOJIOHTEPCKOMN JACATEILHOCTH; 2) MATPHOTHYECKOT0 BOCIIMTAHHUS:

c(hOpMHUPOBAHHOCTH POCCUHUCKON TPAKIAHCKON UACHTUYHOCTH, TATPUOTU3MA,

YBAKEHUS K CBOEMY HApOAy, YyBCTBA OTBETCTBEHHOCTH mepen PoauHoi, ropaoctu 3a
CBOM Kpa#, CBOO PoauHy, CBOM S3BIK W KYJIbTYpY, IMPOIUIOE W HACTOSAIIEE
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MHOTOHAITMOHAIBHOTO Hapoaa Poccuu; NEHHOCTHOE OTHOIIEHHWE K MPUPOTHOMY
HACJICIUIO ¥ TTAMSITHUKAM TIPUPO/IBI,

JTOCTHKeHUsM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJOTHIX, TPY/IE; CIIOCOOHOCTh

OIICHUBATh BKJIA]l POCCUMCKUX YUYEHBIX B CTAHOBJIICHUE U PA3BUTHE

OWoJOrHH, MOHUMAaHUS 3HAYCHHUS OMOJOTHMH B MO3HAHWHM 3aKOHOB IIPHUPOJIBI, B >KHU3HH
YelloBeKa ¥ COBPEMEHHOTO OOIecTBa; wuaehHas yOeKIEHHOCTh, TOTOBHOCTh K
CIY)KEHUIO U 3amuTe OTevyecTna,

OTBETCTBEHHOCTh 3a €T0 CyNb0Y;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHMS :

OCO3HAHUE IYXOBHBIX IEHHOCTEW POCCUINCKOr0 HAPO/a;

c(OpMHPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHHUA, OTHUYECKOTO  TOBE/ICHUS,

CIIOCOOHOCTH OIEHMBATH CUTYAIIMIO M PUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHPYSACh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH; OCO3HAHUE JIMYHOTO
BKJIaJla B TIOCTPOCHHE YCTOWYMBOTO OYyIyIIEro; OTBETCTBEHHOE OTHOIIEHHWE K CBOUM
POAUTENSAM, CO3JAHUI0 CEMBbU HAa OCHOBE OCO3HAHHOI'O MPUHSATHS LIEHHOCTEN CEMEUHOU
KU3HU B COOTBETCTBUU C TPAAWIMAMH HapojgoB Poccuu; 4) 3cTeTHYECKOro
BOCIIMTAHUA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIIIOUasl SCTETUKY ObITa, HAYYHOTO U
TEXHUYECKOT0 TBOPUYECTBA, CIOpPTA, TPyAa, OOIIECCTBEHHBIX OTHOIICHUH; MOHUMAaHHUE

AMOIIMOHAJILHOTO BO3JICHCTBUS KUBOW MPUPOABI U €€ 1IEHHOCTHU; TOTOBHOCTH K

CaMOBBIPAKEHUIO B Pa3HbIX BUJAaX UCKYCCTBA, CTPEMIIEHUE TIPOSIBIATH
KauecTBa TBOPUECKON JTMYHOCTH;

5) ¢u3Hveckoro BocnuTanus, GOPpMUPOBAHNS KYJIbTYPbI 310POBbS 1
IMOIMOHAIBLHOIO 0JIarONoJIy4Yns:

MOHMMAaHUE W peau3anus 3J0pOBOr0 M 0e30macHOro obpasza *Ku3HU (3I0pOBOE
MUTaHUE, COOJIIOJIEHNE TUTMEHWYECKUX MPaBWI U HOPM, COAlaHCHUPOBAHHBIN PEKUM
3aHATUN U OTJIbIXA, PEryssipHas ¢pu3udecKas aKTUBHOCTD), O€PEKHOT0, OTBETCTBEHHOTO
U KOMIIETGHTHOTO OTHOIIEHUS K COOCTBEHHOMY (U3UYECKOMY M IICHUXUYECKOMY
3I0POBBIO; TIOHUMAHHUE IIEHHOCTUM TMpPaBWJ WHIWBUAYAIBHOIO M KOJUIEKTUBHOTO
6e30macHoro
MOBEJICHUSI B CHUTYallUsX, YIrPOKAKOLIMX 3J0POBBIO M KWU3HU JIOJIEH; OCO3HAHUE

MOCJIEICTBUIA U HEMIPUSTUS BPEAHBIX MPUBBIUEK (YIOTPEOICHHUS

aJIKOT0JIs1, HAPKOTUKOB, KYpEHUS);

6) TpyAOBOro BOCIIMTAHUS:
TOTOBHOCTB K TPY/Y, OCO3HAHHE [IEHHOCTH MACTEPCTBA, TPYIOIF00HE; TOTOBHOCTh
K aKTUBHOM JEATEIIbHOCTH TEXHOIOTMYCCKON U COIMAIbHOM

20



denepanbHas padbouas nporpamma | buomnorus. 10—11 knaccel (6a30BbIM YPOBEHB)

HAIPaBJIEHHOCTH, CHOCOOHOCTh WHUIMUPOBATH, IUIAHUPOBATH U CAMOCTOSTEIBHO
BBINIOJIHATh TaKyl JI€ATEIbHOCTh; MHTEPEC K pazinyHbIM cepam MNpoPecCuoHaIbHON
NeSTEeNbHOCTH, YMEHHE COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaymend mnpodeccun u
peanu3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE IUIAHBI; TOTOBHOCTH M CIIOCOOHOCThH K
00pa30BaHUIO U CaMOOOPA30BAHUIO HA IPOTSKEHUN

BCEH JKU3HU,

7)  IKOJOTrHYeCKOr0 BOCITUTAHMSA: SKOJOTHYCCKH I€]IeCO00pa3HOE OTHOIICHHE K
NpUPOJIe KaK UCTOUHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CYIIIECTBOBAHUSI;
MOBBIIIIEHUE  YPOBHS  DKOJOTMUECKOW  KYJIbTYpbl: TMPUOOPETEHHE  OIbITa
MJIAHUPOBAHUS TTOCTYNKOB U OIICHKH HMX BO3MOXHBIX TMOCJIEACTBUN ISl OKPYKaIOIIEH
Cpelbl; OCO3HAHME III00ATBHOT0 XapaKkTepa KOJIOTMUeCKHUX MPoOieM U MyTel ux

pellleHHsI; CIMOCOOHOCTh HCIOJIb30BaTh IMpUOOpETaeMble NpPU HM3YYEHHH OHOJIOTUU
3HAHMS M YMEHHS TIPU pEUIEHWH MpoOJeM, CBA3AHHBIX C palMOHAIBHBIM
PUPOAOIONIB30BaHUEM (COOJIIO/ICHHE MPABUII MOBEAEHUSI B MPUPOJIE, HAMpPaBICHHBIX
Ha COXpaHEHWE PaBHOBECHS B HKOCHUCTEMAax, OXpaHy BHJOB, dKOCHCTEM, Ouochepsi);
AKTHBHOE HEMPHUATHUE AECUCTBUM, IPUHOCAIINX BPE] OKPYKAIOIIEH MPUPOTHOU
cpele, YMEHUE IMPOTrHO3MPOBaTh HEOJArONPUATHBIE HKOJIOTMYECKUE IOCIEACTBUS
OpeANpUHUMAEMbIX  JCUCTBUM W NOPEeNoTBpalllaTh HX; HAJIU4YUE  Pa3BUTOrO
HKOJIOTUYECKOTO MBIIIUICHUS, YKOJIOTHUECKON KYJIbTYPHI,
OIbITa AESATEIBHOCTU SKOJOTMYECKON HAIpaBIEHHOCTH, YMEHHUS PYKOBOJICTBOBATHCS
MMU B MO3HABaTEJbHOW, KOMMYHUKATUBHON M COLIMAIBHOM MPAKTUKE, TOTOBHOCTH K
YYaCTHIO B IPAKTUYECKOM IESITENbHOCTH IKOJIOTMUECKON HAPaBIEHHOCTH;
8) HeHHOCTH HAYYHOT 0 MO3HAHUS

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pPa3BUTUS HAyKW W OOIIECTBEHHOW MNPAKTHKK, OCHOBAHHOIO Ha JHAJIOTe KYJbTYD,
CHOCOOCTBYIOIIETO  OCO3HAaHUIO CBOETO MecTa B  MOJUKYJIBTYPHOM  MHDE;
COBEPILIEHCTBOBAHUE SI3IKOBOM U YUTATEIBCKOW KYJIBTYPhI KaK CPEICTBA
B3aMMOJICHCTBUS MEX]1y JIIOJIbMU U MO3HAHUS MUpPA; MIOHUMaHUE Ceu(UKH OUOTI0TUH

KaK HayKu, OCO3HaHUs €€ posiu B (HOPMUPOBAHUU
pPalMOHAJIBHOIO HAay4YHOTO MBILIUIEHUS, CO3JaHUM ILEJIOCTHOIO MpeACTaBieHUs 00
OKpYXalollleM MHUpe KaK O €IWHCTBE NMPHUPObI, YeJIOBEKa M 00IlecTBa, B MO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEN U PEIIeHUH MPOOIEM COXpaHEHUs TPUPOTHOTO
paBHOBeCHS; YOKAEHHOCTh B 3HAUMMOCTH OMOJIOTUHU JIJI1 COBPEMEHHOW LIMBUIIM3ALINN
00€CTCUeHUs] HOBOTO YPOBHS Pa3BUTUS MEIUIMHBI, CO3/JaHUE MEPCIEKTUBHBIX
OMOTEXHOJIOTUM, CIMOCOOHBIX pelaTh PECypCHble MPOOJIEMbl Pa3BUTHS YeJIOBEUYECTBA,
MOKMCKa IMyTeWd BBIXOAA U3 TJOOANBHBIX 3KOJIOTMYECKHUX MpoOieM U oOecredeHus
nepexo/la K YCTOMYMBOMY pPa3BUTHIO, PAMOHAIIBHOMY HCIOJIB30BAHUIO HPHUPOIHBIX
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pecypcoB U (OPMHUPOBAHHMIO HOBBIX CTAaHAAPTOB MKU3HU; 3aUMHTEPECOBAHHOCTH B
NOJIy4YeHUH OWOJIOTMYECKUX 3HaHUM B LENAX MOBBILIEHUS OOLIEH KYyJIbTYpHI,
€CTECTBEHHO-HAYYHOM TPAaMOTHOCTH, KaK COCTAaBHOM 4YacTH (PYHKIMOHAJIbHOU
IpaMOTHOCTH OOydarouuxcs, (GopMupyeMol Npu M3y4eHUH OWOJOTHM; MOHUMAaHUE
CYIIHOCTH METOJIOB MO3HAHUS, UCIOJb3YEMBIX B €CTECTBEHHBIX HAayKax, CIOCOOHOCTH
UCIOJIb30BaTh MOTyYaeMble 3HaHUS JJIs aHAINU3a U OOBSCHEHUS SIBICHUH OKPYXKAIOIIEeTo
MHUpa U IPOUCXOASIINX B HEM U3MEHEHUM, YMEHHUE AeaTh 000CHOBAHHBIE 3aKIIIOUEHUS
HA OCHOBE Hay4YHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LEJbIO MOIYYEHHUS JOCTOBEPHBIX
BBIBOJIOB; CIOCOOHOCTH CAMOCTOSITENIBHO HCIOJNb30BaTh OWMOJIOrMYECKUE 3HAHMS IS
peunieHus

HpO6J’ICM B PCAJIbHBIX JKH3HCHHBIX CHUTyallMAX; OCO3HAHHUC LCHHOCTH Haquoﬁ
ACATCIBHOCTH, TOTOBHOCTb OCYIICCTBIIATH

NPOSKTHYI0 M HCCJIENOBATEIbCKYIO JIEATEIBHOCTh HWHAMBHIYAIbHO ¥ B TPYIIIE;

TOTOBHOCTH M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pPA30BAHHIO M CAMOOOPa30BaAHUIO,
K aKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAaHUW MO OWOJIOTHUH B COOTBETCTBHUHU C )KU3HEHHBIMU
NOTPEOHOCTSIMHU.

METAIIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHble pe3yibTaThl OCBOCHHUS ydeOHoro mnpeamera «buonorus»
BKJIIOYAIOT:  3HAuUMMble Uil  (POPMHUPOBAHUSI  MHUPOBO33PEHUS  OOYUYaAIOIIMXCS
MEXAUCIUIUIMHAPHBIE (MEXIIPEAMETHbIE) OOIIEHAyYHbIE TOHATUS, OTpPaKAIOIINE
LEJIOCTHOCTh HAyYHOW KapTUHBI MHUpa U CHEHU(PHUKY METOAOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BELECTBO, 3HEPIUs, SBIEHHUE, IPOLECC,
CUCTEMA, HAy4yHbId (AKT, MPUHIMUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
UCCleloBaHne, HAOJIOJEHUE, W3MEPEHHE, SKCIEPUMEHT U JPYIHX), YHUBEpCAJIbHbIE

ydeOHbIC TeWCcTBHsI (TO3HABATEIIbHBIC, KOMMYHUKATHBHBIE, PETYISATUBHBIE),
obecneunBarmue GopMupoBanne  (PyHKIMOHAIBHON TPaMOTHOCTH "
COlMaIbHON KOMIIETEHIIUN 00YyYaronuxcs, CIOCOOHOCTh
OOy4Jarommxcsi  HMCIOJIb30BATh OCBOCHHBIE MEXTUCIUTUIMHAPHEIE,

MHUPOBO33pEHYECKHIE 3HAHUS U YHUBEpCAJIbHbIE Y4eOHbIEe IEHCTBUS B TO3HABATEIBHON U
COLIMAIbHOM NPAKTHKE.

Ilo3HaBaTeJbHBIE YHHBepcajlbHbIe yqeﬁHble nencTBud ba3osbie
JOTHYEeCKHUe NelCTBUA:
CaMOCTOSITEHLHO (hOPMYJIMPOBATH U aKTYaTU3UPOBATH IPOOJIEMY, pacCMaTPUBAThH

e€ BCECTOpPOHHE; WCMOJb30BaTh NIPH OCBOCHHWU 3HAHWUN MPUEMBI JIOTHYECKOTO
MBINIJIEHUS (aHaJIW3a, CUHTE3a, CPaBHEHUS, Kiaccudukaiuu, 0000IeHus), paCKpbIBaTh
CMBICIT OMOJIOTUYECKHUX TTOHATUH (BBIICTSATh X XapaKTePHBIC MPU3HAKH, YCTAHABIHBATH
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CBSI3M C APYTUMH MTOHATHUSMU); ONPEACIIATH 1ETN IeATeIbHOCTH, 3a/1aBasi mapaMeTpsl U

KPUTEPUH UX JOCTHKCHUS,

COOTHOCHUTH PE3yIbTaThl ACSITEIBHOCTA C TIOCTAaBJIECHHBIMHU LEJSMH;, HCIIOJIb30BATh
OMOIOorHYeCKUe MOHSATHUS TSl OOBSICHEHUS (DAKTOB U SIBJICHHM KUBOU

NPUPOABL;, CTPOUTH JIOTHUECKHE PACCYXKACHHUS (MHIYKTUBHBIC, JEIyKTUBHBIE, IO
aHAJIOTHUH), BBIABISTH 3aKOHOMEPHOCTM U TPOTHBOPEUYUS B PaCcCMaTpPUBAEMBIX
SBIICHUAX, (POPMYIHUPOBATH BHIBOJBI M 3aKITIOYCHHS; MPUMEHATh CXEMHO-MOJIEIbHBIC
CpEeACTBa ISl MNPEACTABICHUS CYIIECTBEHHBIX CBSI3€M M OTHOLICHUM B H3y4aeMBbIX
OMONIOTHYECKUX OOBEKTaX, a TAaKKe MPOTHBOPECUMH DPA3HOTO pOJa, BBISIBICHHBIX B
pa3IuuHbIX UHGOPMAIMOHHBIX UCTOYHUKAX; pa3padaThIBaTh IUJIaH pPElIeHUs MPoOIeMbl
C YYETOM aHAJIN3a UMEIOIIUXCS
MAaTEpUAIbHBIX U HEMATEPUAIBHBIX PECYPCOB; BHOCUTH KOPPEKTHUBBI B JIEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJIIM, OLIEHUBATh PUCKU ITOCIEACTBUN JNESITEIbHOCTH; KOOPJAUHUPOBATH U BBINOJIHSITH
paboTy B YCIOBUSX pPeaTbHOTO, BUPTYaIbLHOTO U
KOMOMHUPOBAHHOT'O B3aWMOJCHCTBUSA; pa3BUBAaTh KPEATUBHOE MBIIIJICHUE
MIPY PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBble ucciegoBaTeIbcKue AeiicTBUS:

BJa/IeTh HABbIKAMHU Yy4eOHO-UCCIIEIOBATEIbCKON M TPOEKTHOM J1eATENbHOCTH,
HaBBbIKaMH pa3petieHus IpodiieM, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEILHOMY
MOUCKY METOJOB PEHICHHS] NMPAaKTHYECKHX 3a/ay, MPUMEHEHHUIO Pa3IUYHBIX METOJIOB
MO3HAHMS; HMCIONb30BaTh PA3NUYHBIC BUIBI JIEATEIBHOCTH IO MOJYYCHHUIO HOBOTO
3HaHUS, €r0 MHTEPIPETALUH, IPEOOPA30BAHNIO U IPUMEHEHHIO B YUEOHBIX CUTYaIUsX,
B TOM YHCJI€ TIPY CO3JaHUU YYEOHBIX U COIMATBHBIX MPOEKTOB; (POPMHUPOBATH HAYIHBIH
THUI MBIIUICHUS, BIJAECTh HAYYHON TEPMHUHOIOTHUEH,

KITIOYEBBIMU TOHATUSAMH U METOJaMHU;

CTaBHUTh U (OPMYJIMPOBATH COOCTBEHHBIE 331a4l B 00Pa30BaTEIbHOMN 1A TENFHOCTH
U OKU3HEHHBIX  CHUTYyallAX; BBIBISTH  NPUYUHHO-CIEACTBEHHBIE CBS3M U
aKTyaJTu3upoBaTh 3a7a4y, BBIIABUTATh THIOTE3Y €€ pelieHus, HAXOAUTh apTyMEHTHI JJIs
JI0Ka3aTeNnbCTBA CBOMX YTBEPKACHUH, 3aaBaTh HapaMeTpbl U KPUTEPUU PEIICHUS;
aHAJIM3UPOBATH MOJIYYEHHBIE B X0JI€ PELIEHUS 3a7aul Pe3yIbTaThl, KPHTUUECKU
OILIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX YCIIOBUSX; 1aBaTh

OLIEHKY HOBBIM CHUTYaIlMsIM, OLIEHHBATh NPUOOPETEHHBIN OINBIT; OCYIIECTBIATH

1eJIeHANPaBICHHBINA TOUCK MEPEHOCA CPEACTB U CIIOCOOO0B ACUCTBUS
B MpodeccCHOHANbHYIO Cpeny; YMEThb NEPEHOCHTHh 3HAHUS B TIO3HABATEIBHYIO U

MPaKTUYECKYIO 00J1acTh
KU3HEACSITEIPHOCTHA; yMETh HWHTETPUPOBATh 3HAHUA U3 PA3HBIX

MpPEAMETHBIX 00JacTel;
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BBIABUI'aTb HOBBIC UACH, IIPCAJIaraTb OPUI'MHAJIBbHBIC IIOAXOAbI U PCIICHHUA, CTABUTDH

poOJIeMbI U 3a7a4H, JOIYCKAIOI1e allbTepHATUBHBIE perieHus. Padora
¢ uHpopmanuen:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHUKAX HMHPOpMaluUHu (TEKCTE Y4eOHOro
nocoOus,  HAy4yHO-TIOMYJSIPHOM  JIUTEpaTrype, OMOJOrMYECKHX  CIIOBapsX U
CIpaBOYHUKAX, KOMIBIOTEPHbIX 0a3ax JdaHHbIX, B VIHTepHeTe), aHaIU3UpPOBATH
UH(POPMAIUIO PA3IMYHBIX BUIOB U (HOPM NpPEICTaBICHUS, KPUTHUECKH OLICHUBATH €&
JIOCTOBEPHOCTh W HEMPOTUBOPEYMBOCTH; (DOPMYNIHpPOBATH 3ampoChl U MNPUMEHSTH
pa3Iu4HbIE METO/IbI IIPU ITOMCKE U OTOOPE
ouosornueckor MHGPOpMAIMK, HEOOXOJAMMOM IS BBIMOJIHEHUS Y4YeOHBIX 3aj/1ad;

pUOOpETaTh OIBIT UCMOIB30BaHUS HH(POPMALIMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUM, COBEPIIEHCTBOBATh KYJbTYPY AKTHUBHOI'O HCIIOJIB30BAaHUS PA3IUYHBIX
MOUCKOBBIX CHUCTEM; CAMOCTOSATEIBHO BbIOUpAaTh ONTUMANIbHYIO (JOPMY NpEACTABICHUS
OMOJIOTUYECKOI
uHpopmaluu (Cxembl, TpaduKu, [AUarpaMmbl, TaOJIULbI, PUCYHKH U JPYroe);

UCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEACTBA IPU padOTe ¢ OMOIOTMYECKOM
uHpopMalnueil: NpUMEHATh XUMUYECKUE, (QU3MYECKHEe W MaTeMaTUYeCKUE 3HAKU U
CUMBOJIBL,  ¢opmynbl,  abOpeBHaTypy,  HOMEHKJIATYypy,  HCIIOIb30BaTb U
peo0pa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJISIHOCTH; BIAJETh HABbIKAMU
pacno3HaBaHUA U 3alUThl UHPOPMALIMH, UHPOPMALMOHHOM

0€30MaCHOCTH JUYHOCTH.

KOMMyHI’IKaTI/IBHbIe YHUBEPCAJIIbHbIC y'-leﬁHbIe Z[eﬁCTBHH
O0menue:

OCYIIECTBIISATH KOMMYHUKAIIMK BO BCeX chepax KU3HU, AKTUBHO y4aCTBOBAThH
B JMAJOre WIM JTUCKYCCHUH II0 CYIIECTBY OOCYKIaeMoi TeMbl (YMEHHE 3ajaBaTh
BOTIPOCHI, BBICKA3bIBaTh CY)KJICHUS OTHOCUTEIHLHO BBIITOJIHEHUS TIpeIaraeMon 3a1auu,
YUUTHIBATh WHTEPECHI M COTJIIACOBAHHOCTH MO3ZHIIMHA APYTUX YYACTHUKOB TUAIIOTA WU
JIMCKYCCHH); pacro3HaBaTh HeBepOalbHbIE CPEJCTBAa OOIICHMS, MOHUMATh 3HAUYCHUE
COIMANILHBIX 3HAKOB, MPEINOCHIIIOK BOSHHUKHOBEHUS KOH(IMKTHBIX CHUTYAIllUHd, YMETh
CMSTYaTh KOHQIMKTBI W BECTH TIEPETOBOPHI; BIIANETh Pa3IUYHBIMH CIIOCOOAMU
OOIIeHUS U B3aMMOJICHCTBUSA, TOHUMATh
HAMEPEHUS IPYTUX JIIOJICH, TPOSBIATh YBAKUTEIHHOE OTHOIIIEHUE K COOECETHUKY B
KOppeKkTHOU (dopme (HopMynupoBaTh CBOU BO3PAXKEHHs; Pa3BEPHYTO U JIOTHYHO
u3JIaraTh CBOIO TOUKY 3PEHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX

CPE/CTB.

CoBMmecTHAasI ACHATCJIBHOCTD:
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NOHUMATh U HCIHOJb30BATh MPEUMYIIECTBA KOMAHIHOW U WHAUBUIYAIbHOMN
paboThl MpPU pEUICHUH OHOJOTMUECKON MpoOJieMbl, 0OOCHOBBIBATH HEOOXOAMMOCTh
MPUMEHEHHUS] TPYMNIOBLIX (opM B3aMMOAEHUCTBUS TpPH peEIICHWU Y4YeOHOU 3aaauu;
BBIOMpATh TEMATUKY U METO/Ibl COBMECTHBIX JICUCTBUM C YUETOM OOITUX UHTEPECOB
U BO3MOXKHOCTEH KaXJOro 4WieHa KOJUIEKTHBA; MPUHUMATh €I COBMECTHOM

NeSATeTbHOCTH, OPTaHU30BbIBATH U KOOPIMHUPOBATH
JIEUCTBUSL MO €€ JOCTHKEHUIO: COCTAaBJISITh IUIAH JCUCTBHUM, paCOpPENENsTbh POJIU C
y49€TOM MHEHUH y4aCTHUKOB, 00CYKIaTh PE3yJbTaThl COBMECTHOU PabOThI; OIEHUBATH
KaueCTBO CBOETO BKJIAJA ¥ KAXKJIOT0 YJaCTHIUKA KOMAaH bl B OOIITHI
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPUSM; MpeajiaraTh HOBBIE MPOEKTHI, OIEHUBATH
UM C TO3UIMM HOBHU3HBI, OPUTMHAIIBHOCTH, MPAKTUYECKOW 3HAYHUMOCTHU;
OCYIIECTBJISITh TO3UTHUBHOE CTPATErMUECKOE MOBEICHUE B PA3IUYHBIX CUTYAIIHSIX,

IMPOABJIATE TBOPUCCTBO U B006pa)K€HI/Ie, OBITh HMHUIINATHUBHBIM.

PeryasitTuBHbIC YyHUBEpPCAJIbHbIC YUeOHBIE 1eHCTBUS
Camoopranusanus:

UCIIOJIb30BaTh OMOJIOTUYECKUE 3HAHUS JJIs BBISBIICHUS IPOOJIEM U UX PEIICHHUS
B JKM3HCHHBIX W YYEOHBIX CHUTYaIIUSX; BHIOMpaTh HAa OCHOBE OMOJIOTMYECKUX 3HAHUM
LIEJIEBBIE U CMBICJIOBbIE YCTAHOBKHM B CBOMX JICMCTBUSIX M MOCTYIKAX MO OTHOIIECHUIO K
KUBOM NPUPOJE, CBOEMY 3JI0POBBI0O U 3JI0POBBI0 OKPYXKAIOLIUX; CAMOCTOSITEIBHO
OCYIIECTBIISITh TO3HABATENBHYIO JIEATEILHOCTD, BBISBISITH MPOOJIEMBI, CTaBUTh U
dbopMynrpoBaTh COOCTBEHHBIE 3a7]a4l B 00pa30BaTEIBLHOMN ACSITEIBPHOCTU U KU3HCHHBIX
CUTYyallusiX; CaMOCTOSATENIbHO COCTaBJIATh IIJIaH pEHIeHUusT MpoOJieMbl €  Yy4ETOM
MMEIOIIHNXCS
PECYpCcoOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOYTCHU; 1aBaTh

OLICHKY HOBBIM CUTYallUsIM;

pacHIMPATh paMKH y4eOHOTO MPEeIMETa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; IeNaTh

OCO3HAHHBIN BHIOOP, ApTYMEHTUPOBATH €T0, OpaTh OTBETCTBEHHOCTh
3a peLIEHNE;

OIICHUBAThH IPHUOOPETEHHBIN OTIBIT;

croco0CcTBOBaTh (hOPMUPOBAHUIO U TPOSIBICHUIO IIUPOKOW SPYAUIMU B Pa3HBIX
o0nacTsiX 3HaHWM, TMOCTOSHHO TMOBBIINIATH CBOM OOpa30BaTENbHBI M KYJIbTYpPHBIN
ypoBeHb. CAMOKOHTPOJIb:

J1laBaTh OLICHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTUBBI B AESATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LEJISAM; BJIAJACTh HAaBbIKAMHU IIO3HABATEJIbHOMU
pedrexcun Kak OCO3HAHMSI COBEPINAEMbIX JEUCTBUI U MBICIUTEIBHBIX MPOIIECCOB, UX
pE3yJIbTaTOB U OCHOBAHUM, MUCIIOJIB30BATh MPUEMBI pe(IEeKCUU /I OIEHKU CUTYaIluH,
BBIOOpAa BEPHOI'0 pPEIICHHUS; YMETh OLIEHHBAaTh PUCKHM U CBOEBPEMEHHO NPUHUMATH
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pElIeHUsl M0 UX CHUKEHHUIO; MPUHUMATh MOTHUBBI M apTyMEHTHI JAPYTUX MPU aHAIM3E
pE3yJIbTATOB JEATENBHOCTH.

IIpunsiTHe cedst M APyrux:
NpPUHUMATh ce0sl, MOHUMAasi CBOM HEJOCTATKH U JIOCTOMHCTBA;

IPUHUMATh MOTHUBBI M AapPryMEHThl JPYIHX IIPpU AHAINW3E PE3yJIbTaTOB
JEeSATENbHOCTH; MPU3HABATh CBOE MPABO M MPABO APYTUX Ha OMIMOKHU; pa3BUBATH
CIIOCOOHOCTHh MOHUMATh MUP C TIO3UIUU APYTOro YEIOBEKa.

INPEIMETHBIE PE3YJIBTATbBI

[IpeamerHbie pe3ynbTaThl ocBoeHus mporpammbl COO no 6uonorun Ha 6a30BOM
YpOBHE BKJIIOYAIOT crienuduueckue ains ydeOHoro mpeamera «buonmorus» HaydHbIe
3HaHWS, YMEHHUS H CIOCOOBI JEHCTBUU 10 OCBOCHHUIO, HWHTEPIPETAIIUN u
npeoOpa3oBaHUI0 3HAHUM, BUBI ACATEILHOCTH IO MOJYYEHUIO HOBOI'O 3HAHUS U
NPUMEHEHUIO 3HAHUW B Pa3IMYHBIX YYEOHBIX CHUTYallMsIX, a TakKXe B peaJbHbIX
JKU3HEHHBIX CHUTYallUsX, CBS3aHHBIX ¢ Ouosorueil. B mporpamme mnpeameTHbIe
pe3ynbTaThl MPEACTABICHBI IO T0J1aM 00yUYEHUS.

[IpeamerHbie pe3ynbTaThl OCBOEHUS yueOHOro npeamera «buonorus» B 10 kiacce
JTOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTb 3HAHUW O MECTE€ M POJIM OUOJOTMU B CHCTEME HAy4YHOI'O
3HAHUS

€CTECTBEHHBIX HayK, B ()OpPMHUPOBAHHWU COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI

MUpa M HAay4dHOIO MHPOBO33pPEHHUS, O BKJIAQJ€ POCCUUCKMX U 3apyOexHBIX

y4€HBIXOMOIOrOB B pa3BUTHE OMOJIOTUH, PYHKIIMOHAILHOW IPAMOTHOCTH Y€JIOBEKa ISl

pelIeHus] JKU3HEHHBIX 3a/ady; YMEHHE pACKPbIBATh COJAEpkKaHUE OUOJIOrHYECKUX

TEPMUHOB W TOHSATUW: >KU3Hb, KIIETKA, OpraHu3M, Meradoiu3m (0OOMEH BEIIeCTB U

IpeBpaIleHUe YHEPTUH), TOMEOCTa3 (CaMOpEryJIsius), ypOBHEBAsE OPraHU3alMs KUBBIX

CUCTEM, CAMOBOCIIPOU3BE/ICHNE

(penpolyK1Ms ), HaCIEACTBEHHOCTh, U3MEHYMBOCTh, POCT U Pa3BUTUE; YMEHUE U3JIaraTh
Ouosnornueckrue Teopum (KJIeTouHasi, XpOMOCOMHas,

MyTAallMOHHAs, LIEHTpaJIbHAs 10rMa MOJIEKYIsIpHOU Ouosorun), 3akousl (I'. Mengens,

T. Moprana, H.1. BaBuioBa) u yueHus (0 LIEHTpaxX MHOr00Opas3usi U MPOUCXOKICHUS

KyJabTypHbIX pacTteHuid H.M. BaBuiioa), onpenensts IpaHHilbl UX TPUMEHUMOCTH K

KUBBIM CHCTE€MaM; yMEHHME BJIAJE€Th METOJAaMHU HAYYHOIO MO3HAHWUSA B OHOJIOTWHU:

HaOJII0IEHNE

U OINHMCAHME JKHUBBIX CHUCTEM, NPOLECCOB W SBJICHUW, OpraHU3alMs W IPOBEICHHE

OMOJIOrMYECKOr0 3KCIEPUMEHTA, BBIJIBH)KEHHUE THUIIOTE3bl, BBISBJICHUE 3aBUCUMOCTH

MEXAY HCCIEIyEeMbIMH BEJIMYMHAMHU, OOBSICHEHUE TMOJIYyYEHHBIX PE3YJIbTATOB,
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UCIOJIb30BAaHHBIX HAYYHBIX MOHSATUM, TEOPUA M 3aKOHOB, YMEHHUE JI€JaTh BBIBOJbI Ha
OCHOBAaHHMH MOJYYEHHBIX PE3YyJbTAaTOB; YMEHHUE BBIJCIATh CYLIECTBEHHbIE MPU3HAKU
BHUPYCOB, KJIIETOK MTPOKAPHUOT
U DYKApUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHu3MOB, OCOOCHHOCTH
IPOLIECCOB: OOMEHa BEUIECTB W IMPEBpAICHMS JHEPruud B KIETKE, (POTOCUHTE3A,
IUTACTUYECKOr0 W DJHEPreTuueckoro oOMeHa, XEeMOCHHTE3a, MMHTO3a, Mmeiio3a,
OIUIOJJOTBOPEHMSI, PA3MHOKEHUS, UHJIUBUYyaJIbHOTO PAa3BUTHS OpraHU3Ma
(oHTOTEHER);

YMEHUE NPUMEHSATH NOJyYCHHbIE 3HAHUS 17151 O0BACHEHUS] OMOIOTMYECKUX
IIPOLIECCOB M SIBJICHUM, JUISl IPUHATHS NPAKTUYECKUX PEIIEHUI B IOBCEIHEBHOM KU3HU
C Lenbio obecreueHus 0e30MacHOCTH CBOErO 370POBbSI M 3II0OPOBBS OKPYKAIOIIUX
Jtoei, cOOJII0IEHHSI HOPM IPAMOTHOI'O TIOBEICHMSI B OKPY’KaIOIIEeH MPUPOAHON cpere,
NOHUMaHuE HEOOXOJIMMOCTH HCIOJIb30BaHUSI JOCTHXKEHUU COBPEMEHHON OHMOJIOrMu U
OMOTEXHOJNOTUH Ul  PAlMOHAJIBHOI'O  IMPHUPOAOINOIB30BAHUS; YMEHHE pelaTh
3JIEMEHTapHbIe TEHETHYECKUE 3a/1a4l HA MOHO- M TUTHOPUIHOE
CKpEILLMBAaHUE, CLEIUICHHOE HacCle0BaHUE, COCTaBIATh CXEMbl MOHOTMOPHUIHOTO
CKpEILMBaHUs JUIsl MPEJACKAa3aHUsl HACJIENOBaHUSA IPU3HAKOB y OPraHU3MOB; yMEHHE
BBIIIOJIHATB JJAOOPATOPHBIE U MPAKTHYECKUE pabOThI, COOJIFOIATH MPaBUIIA

npu pabore ¢ ydyeOHBIM U JIaOOPaTOPHBIM OOOpPYAOBAHUEM; YMEHHUE KPUTHUUYECKU
OLICHUBaTh M MHTEPIPETHPOBATH HHMOPMAIIUI0 OHOJOTMYECKOTO COJACpPIKAHUSA,
BKJIFOYAIONIYI0 TICEBIOHAYYHBIE 3HAHWSA U3 PA3IUYHBIX HMCTOYHUKOB (CpeacTBa
MaccoBOM WHGOPMAIMK, HAYIHO-TIONYJISIPHBIE MaTEpHUalbl), STUYECKHUE aCIECKTHI
COBPEMEHHBIX HCCJIEIOBAHUK B OWOJIOTHH, MEAWIMHE, OMOTEXHOJIOTHH, yMEHUE
CO3/1aBaTh COOCTBEHHBIE MUCbMEHHBIE U YCTHBIE COOOIIEHUS, 0000111as

OHONIOru4YecKyo MH(OpPMAIMIO U3 HECKOJIbKUX MUCTOYHHUKOB, TPAMOTHO HCIOJIb30BaTh
MOHITUIHBIN anmapat OMOJIOTHH.

[IpenmeTHble pe3ynbTaThl OCBOEHUS yueOHOro mnpeamera «buomorusi» B 11
KJIacce JOJKHBI OTPAXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUW O MECTE€ U POJH OUOJOTHMH B CUCTEME HAYYHOTO
3HaHUS €CTECTBEHHBIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOM €CTECTBEHHO-HAyYHOU
KapTUHBl MHpPAa W HAYYHOT'O MHPOBO33PEHHUs, O BKJIAJE POCCHUMUCKUX U 3apyOerKHBIX
y4€HBIXOMOIOrOB B pa3BUTHE OMOJIOTUH, PYHKIIMOHATILHON TPAaMOTHOCTH YeJIOBeKa s
pelIeHus >KM3HEHHBIX 3a/1a4;

YMEHUE DPaCKpbhIBaTh COACpKaHUE OHOJOTUYECKUX TEPMUHOB U TOHSATUH: BUJ,
NONyJISAIUsl, TEeHO(MOH, HSBOJIOIHUA, JABMXKYIIUE CHIbl ((aKTOpbl) SBOJIOINH,
MPUCIIOCOOJICHHOCTh  OPraHW3MOB, BHUA000pa30BaHHUE, HKOJOTMYECKHE (HaKTOPHI,
HKOCUCTEMA, MPOJYIEHThl, KOHCYMEHTBI, PEAYLEHThI, I[ENU MUTAHUS, IKOJIOTHYecKas
nupamMuaa, OuoreorneHo3, Ouochepa; ymMeHHE wH3aratb OWOJIOTMYECKHE TEOpUU
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(aBomrononHas teopusi Y. JlapBuHa, CUHTETHYECKAsl TEOPHUS HSBOJIIOLMH), 3aKOHBI U
3aKOHOMEpHOCTH (3apoasimieBoro cxoxacrsa K.M. bapa, uepenoBaHus TIJaBHBIX
HanpaBiiennt u myted osBomonuu A.H. CeseprioBa, ywyenus o Ouochepe B.U.
BepHajckoro), onpeaensTh TpaHUIBI UX TPUMEHUMOCTH K YKUBBIM CHCTEMaM; YMCHHUE
BJIAJICTh METOJJaMH HAYYHOT'O MTO3HAHUS B OMOJNIOTUU: HAOII0ICHHE

U ONHCAHHE >KMUBBIX CHUCTEM, NPOLIECCOB W SIBJICHUW, OpraHu3alMs U NpPOBEJICHUE
OMOJIOTMYECKOr0 SKCIEPUMEHTA, BBIJIBIDKEHHUE TUIIOTE3bl, BBISIBIICHUE 3aBUCHMOCTH
MEXIY HCCIEIyEeMbIMH BEIIMYMHAMHU, OOBSCHEHHWE TIOJYUYEHHBIX PE3YJIbTATOB,
UCIIOJIb30BAaHHBIX HAYYHBIX MOHSTUN, TEOPUNM M 3aKOHOB, YMEHHUE JI€TaTh BHIBOJLI Ha
OCHOBAaHWH TOJYYEHHBIX PE3YyJIbTATOB; YMEHHUE BBIACIATH CYNIECTBEHHBIE MPU3HAKU
CTpPOCHHS OMOJOTHYECKHX OOBEKTOB: BUAOB, MOIMYJIALNNA, TPOAYIIEHTOB, KOHCYMEHTOB,
pPENYLEHTOB, OMOr€OIEHO30B U 3KOCUCTEM, OCOOEHHOCTH IMPOLIECCOB: HACIIEICTBEHHOM
W3MEHYUBOCTH, €CTECTBEHHOTO o0TOOpa, BHA000pa3OBaHUsA, MPHUCITOCOOJIEHHOCTH
OpPraHU3MOB, JEUCTBUS IKOJOTUYECKUX (PaKTOPOB HAa OPraHU3MBI, IIEPEHOCA BEIECTB U
MOTOKA HHEPTrUU B IKOCHCTEMaX, aHTPOIOTCHHBIX M3MEHEHUl B HKOCHCTEMax CBOEH
MECTHOCTH, KPYTrOBOPOTa BEIIECTB U OMOTr€OXMMHUYECKUX IUKIOB B OMocdepe; yMeHue
NPUMEHSTh TONYYEHHbIE 3HAHWUS JUIsi OOBSICHEHHUS OWOJOTWYECKMX TMPOIECCOB U
SIBIICHUM, JJIS TIPUHATHUS TMPAKTHYECKUX PEIICHUH B TMOBCEAHEBHOW >KM3HU C IIEJBIO
oOecriedeHus 0O€30MacHOCTH CBOETO 3J0POBbS U 3[0POBbS OKPYKAIOMIMX JIOJEH,
COONIOZIEHUSI HOPM TIPAMOTHOIO IMOBEJAEHUS B OKPYXKAIOIIEH MNPUPOIHON Cpele,
NOHUMaHUE HeOOXOAMMOCTH UCTIOIB30BAHMS JOCTUXKEHUN COBPEMEHHON OMONIOTUM ISt
PalMOHAIBHOT'O MPUPOJIONONIb30BAHUS; YMEHUE PElIaTh AIEMEHTAPHbIE OMOIOTUYECKHE
3aJlayu, COCTABIISATh CXEMbI

MepeHoca BEIIECTB M JHEPTUU B DdKOcHCTeMax (IeMH TMHUTAaHWA); YMEHHUE BBITIOTHSTH

nabopaTopHbIe U MPAKTUYECKHE padOoThI, COOMIOAAThH IPABUIIA

npu padbore ¢ ydyeOHbIM U JIaDOpaTOPHBIM OOOPYAOBAHUEM; YMEHHE KPUTHUYECKU
OLIEHUBAaTh M HWHTEPIPETUPOBATh HWH(GOPMAIIUIO OHOIOTHUECKOTO COACpKAHMS,
BKJIIOYAIOIYI0 TICEBIOHAyYHbIE 3HAHMUS W3 PA3IUYHBIX HCTOYHHKOB (CpeicTBa
MaccoBoil  MH(MOpMAIMK,  HAYYHO-TIOMYJSpHBIE  MaTepualibl),  paccMaTpUBaTh
rI100aIbHBIE SKOJOTHUECKHE MPOOJIEeMbl COBPEMEHHOCTH, ()OPMHUPOBATH IO OTHOIIECHHUIO
K HUM COOCTBEHHYIO NO3MIIMIO; YMEHHE CO3/1aBaTb COOCTBEHHbIE NHCHbMEHHBIE U
YCTHBIE COOOIIeHUs, 0000mas OHOJOTMYECKYI0 HH(POPMALMI0 M3 HECKOIbKHX
UCTOYHUKOB, TPAaMOTHO  HCIONB30BaTh  MOHATHMHBIA  ammapar  OWOJIOTUU.
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TEMATHUHYECKOE
INJIAHUPOBAHMUE
10 KJIACC
Haumenosanue
Ne KomnuectBo OCHOBHBIE BUIBI IEATEILHOCTH
pa3ziesioB U TEM IIporpamMmmMmHoOE coaepkaHue
/I 4acoB 00 yJaroIImxcs

y4e0HOro npeaMera

Tema 1. Buosiornst Kak HayKa

1.1

buomnorus B cucreme
HayK

buonorus xak Hayka. CBsi3u OHONIOTUUA €
00IIIeCTBEHHBIMH, TEXHUYESCKUMU U
JPYTUMH €CTECTBCHHBIMHA HAYKaMH,
bunocoduelt, penuruent, STUKOM,
ACTETUKON U mpaBoM. Ponb Ouonoruu B
dbopMUPOBaHUU COBPEMEHHON HAyUYHOU
KapTuHbI MUpa. CucTeMa OMOJIOTHYECKUX
HayK.

Jemoncmpayuu:

Ilopmpemui: Y. [lapsun, I'. Mennens, H.
K. Konsnos, {x. Yorcon u ®. Kpuk.
Tabauywvl u cxemot: «MeTOIBI MO3HAHUS
KUBOU MPUPOIBD»

PackpbiBaTh cofiepKaHUE TEPMUHOB U
TIOHSTHIN: HAyYHOE MUPOBO33PEHHUE,
Hay4yHas KapTHHA MHUPA, HAYYHBIA METO/I,
TUIIOTE3a, TEOPUs, METOIbI HCCIEAOBAHUS.
XapakTepu3oBaTh OHMOJIOTHIO KaK HAyKY,
€€ MECTO W pOJb Cpeau JPYrux
€CTECTBEHHBIX  HaykK. llepeuncnsats
paszaenbl OWOJIOTHH B COOTBETCTBHE C
o0BbeKTaMU U3YUYECHMUSL. HaspiBaTh
BOKHEUINIME OTpaciu OUOJIOTHYECKUX
3HAHUW W 3aJla4d, CTOSIIME Tepex
ouonorueit XXI B.
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1.2

Meronbl
KUBOU IPUPOBI

IIO3HAaHUA

Meroapl TO3HAHMUS JKUBOW HPUPOIBI
(HabnroieHUe, PKCIEPUMEHT, OIUCAHUE,
U3MEPEHMUE, Kjaccudukanus,
MOJIEJTUPOBAHUE, CTaTUCTHYECKAs
00paboTKa TaHHBIX).

Jemoncmpayuu:

PackpbiBaTh coaep:kaHWE€ TEPMHUHOB U
MOHSATHUM: HAYYHBIA METOJ, METOJbI
HCCIIeIOBaHHUA.

XapakTepu3oBaTb OCHOBHBIE  METOJIbI
MO3HAHUS KUBOU MPUPOJIBI: HAOIIOICHHE,
AKCIIEPUMEHT, ONIMCAHUE, U3MEPEHHUE,

Tabnuywvl u cxemol: «MeTOIBI MO3HAHUS
YKABOU TIPUPOABI».

Jlabopamopnvle u npakmuueckue
pabomui:

[IpakTuueckas pabora Ne 1.

«Mcronb30BaHKe pa3IMYHBIX METOIOB
IIPH U3YYCHUH OMOJOTHYECKUX
00BEKTOB)

KJ1accuukanus, MOJIEJIUPOBAHHUE,
cTaTUCTHYECKast 00pabdOoTKa TaHHBIX

NTtoro uacos mo reme

2

Tema 2. 7KuBble cucTeMbl U UX OPraHU3ALUSA
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2.1

buonornueckue
CHUCTEMBI, TPOLECCHI U
WX U3y4YECHUE

’Kussie cucTembl (OMOCUCTEMBI) KakK
penMeT U3y4eHus: OMOJIOTHH.
OTnuyue )KUBBIX CUCTEM OT
HEOPraHUYECKOU MTPUPOJIBI.
CaoticTBa OMOCUCTEM U UX
pazHooOpasue.

YpoBHU OpraHnu3aiu OMOCUCTEM:
MOJIEKYJISIPHBIN, OPTaHOUIHOKIIETOYHBIN,
OpraHU3MEHHbIN, MOMYJISIIUOHHO-
BUJIOBOM, DKOCHCTEMHBIN (OHO-
reOLeHOTUYECKUI), OnochepHBIil.
Hayku, nzyuatomue 6uocuctemMbl Ha
Pa3HBIX YPOBHSIX OpraHU3alUU.
Jemoncmpavyuu:

Tabauyvl u cxemwvl: «OCHOBHBIE IPU3HAKU
KU3HU», «YPOBHU

PackpeiBaTh conepkaHHE TEPMUHOB U
MOHATHI:  CHUCTeMa, OHOJOrHYecKas
CHUCTEMA, BJIEMEHThI CUCTEMBI, CTPYKTYpa
OMOCHCTEMBI, CBOMCTBA JKHMBBIX CHCTEM,
OOMEH BEIECTB, pPa3MHOXKEHHE, pOCT,

pa3BUTHE, HACJICJICTBEHHOCTD,
U3MCHYUBOCTD, pa3IpakuMOCTh,
HHEPT03aBUCUMOCTb, YpOBHHU
opraHu3anud  JKu3HH  (OmocucTem).
XapaKkTepru30oBaTh TIPUHIIHAITBI
OpraHu3aliid OWOCHCTEM: OTKPBITOCTD,
BBICOKAs yIOPSII0OYEHHOCTD,
caMOpeTyJIsA1Ius, UEPapPXUUHOCTD.
[TepeuncnsaTh yHHBEpCAJbHBIE CBOMCTBA
YKUBOTO: CIMHCTBO XUMHUYECKOT O

COCTaBa, pa3ApaXUMOCTb, JBUKCHHE,
roMeocTa3, pocT U pa3BUTHE,
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OpraHM3alMHU KUBOM NpUpoasD. Moaens
mounekyssl [JTHK

HACJICICTBEHHOCTh, HW3MEHUYHBOCTb,
ABOMIONMS  (MPUCTIOCOOJIEHNE K
U3MEHSFOIITUMCS YCIIOBHSIM).
[IpuBomuth mpUMEpPHl OHOCHUCTEM
pPa3HOTO YypPOBHSA OpraHU3ANNH M|
CpaBHMBATh TPOSIBIICHUS CBOMCTB
YKUBOT'O HA Pa3HBIX YPOBHSIX.

XapakTepu3oBaTh OCHOBHBIC MPOIIECCHI,
NpOTEKaIoNIue B OnocucTeMax: oOMeH
BEIIECTB U MIPEBPAIICHUE SHEPTHH,
CaMOBOCTIPOM3BEICHHUE, CAMOPETYJISIIHS,
pasutue. CoOmroaTh nmpaBuia
OepeKHOTO OTHOIICHHMS K KHUBOM

IPHUPOJIC

NTtoro uacos o reme

1

Tema 3. XuMu4ecKuii COCTAB M CTPOEHHE KJIETKH
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3.1

XUMHYECKUU COCTaB
KJIETKHU. Boma wu
MHHEpPaAJIbHbBIE COIU

XUMUYECKHUN COCTAB KJIETKHU.
XUMUYECKHe DJIEMEHTBHI:
MAaKpO3JIEMEHTBI, MUKPOJJIEMEHTHI.
Boma u MuHepalibHBIE BENIECTBA.
OyHKIIMA BOABI U MHHEPAIbHBIX
Bemects B kierke. [lomnep:kanue
OCMOTHYECKOro Oasianca.
JHemoncmpayuu:

Juacpammor: «Pacnipenenenue
XUMHYECKUX JJEMEHTOB B HEKHUBOU
npuponae», «PacrpeneneHne XuMU4eCKUxX

PackpeiBaTh comepkaHue TEPMHUHOB W
TIOHSTHH: AJIEMEHTBI-OMOTEeHBI,
MaKpOAJIEMEHTHI, MUKPOAJIEMEHTHI;
MUHEpaJdbHbIe BEIIECTBAa, MOJEKYyIa
BOJIBI KaK JUTIOJNb, BOJOPOIHBIC CBS3U;
ruApoUIbHBIC u ruapodoOHbIe
BEIIIECTBA.

Jloka3pIBaTh €IWHCTBO DJIEMEHTHOTO
COCTaBa KakK OJHO U3 CBOMCTB HBOTIO.
Pacnipenensate XUMHUYECKHUE DIJIEMEHTHI
IO TPyINaM B 3aBUCUMOCTH

3JIEMEHTOB B  KMBOW  MPUPOILH.
Tabnuywvr u cxemsvt: «lleproguueckas
Ta0JIMIA XUMUYECKUX DJIEMEHTOB,

«CTpoeHne MOJNEKYIbI BOIBD»

OT KOJIMYCCTBCHHOI'O IIPCACTAaBUTCIbLCTBA
B OpraHuM3Me; XapakKTCpus3oBaTb POJIb
OTACJIBHBIX 3JICMCHTOB.

BbISBIATE CBSI3b  MEXKIY COCTaBOM,
CTPOEHUEM  MOJEKYJIBl  XHMHUYECKOIO
COEIMHEHUSA U ero (PYHKIMSIMU B KIIETKE
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3.2 ' benku. CoctaB ¥ benku. CoctaB u cTpoeHne OEIKOB. PackpeiBaTh copepkaHue TEPMHHOB U
CTpOCHHUC O€JIKOB AMHUHOKHUCIIOTBI — MOHOMEPBI OEeJIKOB. TMOHATHHU: 6eJ'IKI/I, IMOJIMMCPBI, MOHOMCDPHEI,
HesaMeHUMBIE - saMeHuMble | AMHHOKMCIOTBI,  HENTHIHAs  CBA3b,
AMUHOKHUCJIIOTHI. AMHHOKHCIOTHIH | 1O HTICITI, JlcHaTypatui.
. | XapakTtepuzoBaTh O€IKH Kak Kjacc
COCTaB. YPOBHU CTPYKTYpbl OEIKOBOM ..
OpPraHUYECKUX COEIMHEHMUI;
MOJIEKYJbI  (TIepBUYHAs, BTOpPUYHAS, KIAcCHbUIMPOBATE MX MO CTPOEGHHIO
TPETHYHAs U YCTBEPTHUHAS CTPYKTYPA).  (rpobymspHble 1 QHOPHILIAPHBIC GENKH),
XUMUYECKHE CBOMCTBA OETKOB. MEePEUUCTATH u XapaKTepU30BaTh
Buonornueckue GyHKIUN GENKOB. (yHKIMHE GENnKoB
JHemoncmpayuu:
Tabauywl u cxemvi: «CTPOCHUE MOJEKYIIBI
Oenka.
Obopyoosanue.: CBETOBOW MUKPOCKOTII,
MUKpPOIMpEnapaThl
3.3 | ®epmeHTHI — depMeHTHI — OMOJIOTHYECKUE PackppiBaTh coliepKaHHE TEPMHUHOB U
OrosornIeckue KaTaJIn3aTOPBbI. MOHATHM: ()ePMEHTHI, aKTUBHBIN LIEHTP,
KaTaJm3aTopbl CrpoeHre QepMeHTa: aKTHUBHBINA LEHTP, CyOCTpaTHas crienuGpuIHOCTb,
cyOcTpaTHas crieiupuIHOCTb. KO(EepPMEHTHI, OCIKU-aKTUBATOPHI |

Kodepmentsl. Butamunbl. OTanuus
dbepMeHTOB OT HEOPraHUYECKUX
KaTaJIN3aTOPOB.

OENKU-UHTUOUTOPHI.

Vka3pIBaTh OTJINYHS q)epMeHTOB OoT
HCOPraHNM4YCCKNX KaTaJin3aTopoOB.
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Jemoncmpavyuu:

Tabauyvt u cxemvi: «CTpoeHUE
dbepmenTay.

Obopyoosanue: 060pyIOBaHHUE IS
POBEJICHUS HAOJI0ICHUH,
U3MEPEHUM, IKCIIEPUMEHTOB.
Jlabopamopnvle u npakmuyeckue
pabomul:

JlaboparopHas pabora Ne 1. «3yuenue
KaTaJIMTHICCKOMN aKTUBHOCTHU
dbepMeHTOB (Ha TTPUMEpPE aMIJIa3bl WIIH
KaTayas3bl)»

OOBCHATL pOAb  (HEPMEHTOB B
(YHKITMOHUPOBAHUH KUBBIX CUCTEM, B
MPOMBIIIJICHHOCTU, B MEAUIIMHE, B
MMOBCETHEBHOM KU3HU YeJIOBEKa
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3.4

VYrnesoarsl. JIummmasr

VYrneBonbl: MOHOCaXapH bl (TJII0KO03a,
pubo03a u 1e30kcupr003a), Aucaxapuiabl
(caxapo3a, JJaKT03a) U OJIHCAXAPHUIbI
(KpaxMmaJ, TJIMKOIeH, LEJUT0JI03a).
bronorndeckne (QyHKINU YTIEBOIOB.
JIunu e TPUTIIALIECPU/IBI,

dbochomunuab, CTEPOUIHI.

I'unpodunbHO-THAPOGOOHBIE CBONCTBA.

Buonorunueckue QyHKIINM JTUTTHIOB.
CpaBHeHHE yIIIEBOJIOB, OCTTKOB U
JIMMHUI0B KaK HICTOYHUKOB YHEPTUU.
Jemoncmpayuu:

Tabnuywvl u cxemol: «YTICBOIBI»,
«JInmuae.

Obopydosanue.: 000pyI0BaHUE

PackpeiBaTh copepkaHWe TEPMHHOB H
IOHATHUN:  YIVIEBOABI, MOHOCaxXapumipl,
AYcaxapupl, TOIUCAaXapyuabl, TIJIOKO3a,

pubo3a,  me3okcupuOO3a,  caxaposa,
JaKTO3a, MaJIbTO3a, ISJLTI0I032
(kneryaTka), Kpaxmail, TJIMKOTCH;

JIUTIAJIBI, TPUTIIMIICPUJIBI (KUPBI, Macya),
dbochonunubl, CTEPOUIBI.
XapakTepu3oBaTh  YIJIEBOJbI, JIUIUBI
KaK KJacC OPraHUYEeCKHX COCIUHECHUM.
KnaccudunmpoBaTs yrieBoabl U TUTUIBI
[0 CTPOEHUIO; TMEPEUUCIITh (YHKIUU
YIJ€BOAOB U JTUIUOB.

CxemMaTH4eCcKd HW300pakaTb CTPOCHHE
MOJIEKYJI YTJI€BO/IOB, JTUIHI0B

JUTSI IPOBEICHUST HAOITIOICHUM,
M3MEPEHUH, SKCIIEPUMEHTOB
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3.5

Hykneunossie
KUCIOThL. ATO

Hykneunossie kucnorel: JJHK n PHK.
Hyxkneoruapt - MOHOMEPHI
HYKJIEMHOBBIX KHCIOT. CTpoeHue u
¢ynkuun JIHK. Crpoenne u pyHKIMH
PHK. AT®: crpoenue u pyHKIUH.
Hemoncmpayuu:

Ilopmpemuwi: [1x. Yorcon, @. Kpuk,
M. Yunkunc, P. ®pankinun. Tabauysi

U cxemol:

«Hyxnennosbie kucinors; JIHK»,
«buocunres Oenkay, «CTpoeHue
MouteKyJiel ATD».

Obopyodosanue. CBETOBOW MUKPOCKOII,
MHUKpOTpenapaThl

PackpeiBaTh comep)kaHue TEPMHUHOB H
MOHATUH:  J1€30KCUPUOOHYKIEHHOBAS
kuciora (JAHK), pubGonyknenHoBas
KHUCJI0Ta (PHK),

IMOJIMHYKJIICOTH AHAA ICIIb

HYKJICOTHU/,

(MOMMHYKJICOTUT), KOMILJIEMEHTapHOCTb,

¢ynkunn JJHK (xpanenwe u mnepepada

HACJICJICTBEHHOM WHGOOpPMAIIMK); BHJIBI

PHK (undopmanmonnas, TpaHcropTHasi,

pubocomanbHas); ageHo3uHTpUdochar

(ATOD), MAaKpOIPTru4ecKas CBSI3b.

XapakTepu3nupoBaTh

HYKJICHUHOBBIC

KHCJIOTBI KaK XUMHWYCCKUEC COCANHCHUA U

HOCUTEIU
uH(pOpMaITIH.
OTtMeuyarb  OCOOCHHOCTH  CTPOEHUS
MoJieKys1 HykJIenHoBbIX kucioT (JIHK,
PHK) u AT®.

CxeMarnuecku H300paxaTb CTPOCHHE
HYKJICOTHUIOB, MOJIEKYJ HYKJIEUHOBBIX
kucior, AT®

HACJIEACTBEHHOU
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3.6

Hctopust u meToabl
U3Y4YEHUSI  KIJIETKHU.
Kiterounast reopust

[uronorns — Hayka O KIETKE.
Knerounas teopus — mnpumep
B3aUMOJICHCTBHS uaeH U (PaKTOB B
HAy4YHOM IO3HAHUH.

PackpeiBaTh conmepkaHWe TEPMHUHOB H
IIOHATHM: KJIETKA, LIUTOJIOT U,
pacKpbIBaTh COJIEPKAHUE ITOJIOKECHUM
KJIETOYHOUN TEOPHH.

MGTOI[LI N3Yy4CHHA KIICTKU.

Jemoncmpavyuu:

Ilopmpemui:

A. JleBenryk, P. I'yx, T. IlIBann, M.
neinen, K. bap, P. Bupxos.
Obopydosanue. CBETOBOM MHKPOCKOTI,
MUKPOIIpernapaThbl PacCTUTEIBLHBIX,
KUBOTHBIX M OaKTEpHAIBHBIX KJIIETOK;
PUCYHKH c MUKpodoTorpadusMu
KJIETOK, TIOJIy4Y€HHbIE C  TIOMOIIBIO
CBETOBOI'0 M 3JICKTPOHHOT'O MUKPOCKOIIa

HGpG‘-II/ICJ'IHTB )41 XApaKTCPHU30BaATH

OCHOBHBIE METOJIbI U3YUICHHSI KIICTKHU
(MpUTOTOBIIEHHE CPE30B, OKpAIIMBAHHUE,
MHUKPOCKOITHPOBAHUE,
HEHTPU(PYTUPOBAHUE, KYJTHLTUBUPOBAHUE
KJIETOK M TKaHEH )
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3.7

Kierka kak
eJI0CTHAsA
JKHUBas CUCTEMA

Kierka kak 1enoctHasi xuBasi CUCTEMA.
OO6mme npu3HAKU KIETOK: 3aMKHYyTas
HapyxHasi MemOpana, monekynbl JIHK
KaKk TEHETMYECKHM ammapar, cucTtema
cuHTe3a Oenka. THurmbl KIeToK:
SYKApUOTUYECKAsT U MPOKAPUOTUYECKASI.
OcobenHoctu CTPOCHUS
IPOKAPUOTHUYECKON KIIETKHU.

Knerounas crenka 6akrepuii. CtpoeHue
AYKapUOTUYECKOW KIeTKH. (OCHOBHBIE
OTJIMYUSL PACTUTEIIBHOW, JKUBOTHOM U
rpuOHONl  kieTku.  IloBepxHOCTHBIE
CTPYKTYpbl —  KIETOYHAas CTEHKa,
TJIMKOKAJIUKC, UX (YHKIIMH.
[Ina3marnueckass MemOpaHa, €e CBOKCTBa
1 QYHKITUN.

PackppiBaTh copepkaHHe€ TEPMHUHOB U
NOHATUH:  KIETKH (dyKapuoTHYecKas,
POKapUOTHUYECKas), ria3MaTuyecKas
MeMOpaHa (ma3ManieMma), TIIMKOKAIUKC,
TPaHCIOPT BEILIECTB (maccuBHBIH,
aKTUBHBIN), 3HAOUUTO3  ((paromuTos,
NUHOIIUTO3),  3K30LMUTO3,  KJIETOYHAas
CTeHKa, Hykjieou]. CpaBHUBATb MEXIY
coboi YKapUOTHUYECKHE u
NPOKAPUOTUYECKUE KIIETKH; OTMEYaTh
CXOJCTBO U Pa3jiu4Ms B CTPOEHUU KIIETOK
OakTepui, IKMBOTHBIX, pPACTEHUU U
rpudoB
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Jemoncmpavyuu:

llopmpemui: A. JleBenryk, P. I'yk, T.
[[IBanu, M. IlInennen, K. bap,

P. Bupxos.

Tabnuyvr u  cxemwi:  «CTpoeHue
AYKAPUOTUYECKON KIIETKH», «CTpoeHue
KUBOTHOU KIIETKW, «CTtpoeHue
pacTUTenbHOU  KIEeTKW», «CTpoeHue
MPOKAPUOTUYECKOUN KIIETKN.

Obopyodosanue. CBETOBOH MUKPOCKOTI,
MUKPOTPENapaThl paCTUTEIHHBIX,
KUBOTHBIX U OaKTEpHUAIBHBIX KIIETOK
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3.8

Crpoenue
3YKapUOTHUYECKON
KJIETKH

[uTomna3zma u ee OpraHouIbI.
OnHomMeMOpaHHbIE OPTaHOUIbI KJIETKU:
OIIC, ammapatr T'onbmxu, JIM30COMBI.
[TonyaBTOHOMHBIE OPTraHOWbBI KIIETKU:
MUTOXOH/JIPUH, TJIACTHIBI.
[Ipoucxoxaenne  MUTOXOHAPUN  H
miactud. Buasl mmactu.
HememOpanHbie opraHouabl KIETKHU:
prUOOCOMBI, KJI€TOYHBIN LEHTD,
LEHTPUOJIH,PECHUYKHU, KTyTHKH.
DYHKIIMA OPTaHOUIOB KJIETKHU.
Bxkirouenus.

Snpo — perynaaTopHbIA LEHTP KIETKU.
Crpoenue smpa: sjaepHas 000JIOYKa,
Kapuoria3mMa, XpoMaTHH, SIAPBIIIKO.

PackpeiBaTh conepkaHue TEPMHUHOB U
MOHATUH:  IUTOIUIa3Ma,  OPTaHOWJIBI,
SHJOIIa3MaTHYECKasl  CETh (BIIC),
anmapat [ oJbIKH, JTH30COMBI, BaKyoJlb,
MUTOXOHJIPHH, TUIACTUIBI (XJIOPOILIACTBI,
XpOMOILIACTHI, JICHKOILIACTHI),
prOOCOMBI, MUKPOTPYOOUKH, KJICTOYHBIN
IEHTP (eHTpocoma), PECHUYKH,
KTYTUKH, BKIIOUYCHHS, SIPO, sAepHas
o0oiouka, KapHoInla3Ma, XpPOMAaTHH,
STPBIIIKO, XPOMOCOMBI.

OnuceIBaTh CTPOCHHUE DYKAPUOTUYECKON
KIETKHU TIO0 M300paXeHUusiM W Ha
MUKpONpenaparax; KiacCu()HUIIMpOBaTh
OpPTaHOMIbI
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XpoMocoMmbl. TpaHCTIOPT BEIIECTB B
KJIETKE.

Hemoncmpayuu:

Ilopmpemui: A. JleBenryk, P. I'yk, T.
[[IBann, M. llneiaen, K. bap,

P. Bupxos.

Tabnuyet u  cxemwi:  «CTpoeHue
9YKapUOTUYECKON KIIEeTKn», «CTpoeHune
KUBOTHOU KJIETKW, «CTtpoeHue
pacCTUTENBHOW  KIETKM», «CTpoeHue
IPOKAPUOTHYECKOM KIIETKIY,
«CTpoeHue siapa KIETKU.
Obopydosanue. CBETOBOM MHUKPOCKOI,
MUKpOIIPENapaTbl  PaCTUTEIbHBIX U
AKUBOTHBIX KJIETOK.

Jlabopamopnuie u npakmuuecxkue
pabomui:

Jlaboparopnast pabora Ne 2. «M3yuenue
CTPOCHUS KJIETOK PAaCTCHHM, KUBOTHBIX U
OakTepuii 1Mo MUKPOCKOIIOM Ha TOTOBBIX
MUKpOMpenapaTax 1 uX OMIUCaHUE)

B 3aBUCHUMOCTH OT OCOOEHHOCTEU WX
CTPOCHHUS (omHOMEMOpaHHbIE,
JNByMEMOpaHHbIE,  HEMEMOpaHHBIE);
byHKIIUN

opraHonjia B KJICTKC.

OMMUCHIBATh KaXJ0T0
XapakTepu3oBaTh KJIETOYHOE AP0 KaK
MECTO XpaHEeHus, repeaayu (yIBOCHUE
XPOMOCOM) U peanu3aiuu
(TpaHCKpUIILIKS) HACIEICTBEHHON
uH(pOpMAaIH KIETKH.

[lepednciisiTh ¥ ONMKUCHIBATH KOMIIOHEHTHI
aqpa U ux QyHKINH;

CxemMaTU4HO M300pakaTh CTPOCHHE
PACTUTENBHOU U KUBOTHOW KJIETKH.

OOBACHITH OMOJIOTUYECKOE 3HAUYEHHE
TPaHCTIOpPTa BEILIECTB B KJIETKE

NTtoro uacos mo reme

8

Tema 4. ’KuzneneaTeJbHOCTh KJIETKH
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4.1

OOMeH BeIIeCTB.
IImacTrnueckui
ooMeH. DoTocuHTES.
XEMOCHUHTE3

OOMeH BemiecTB, WIM METa0OIM3M.
Accumunsinusa (TIACTUYECKUA OOMEH)
U JUCCUMUJISAIUS  (9HEPreTUYCCKUI
00OMEH) — JIB€ CTOPOHBI €MHOTO

PackpeiBath copepkaHue TEPMHUHOB H
MOHATHI: OOMEH BEIIEeCTB U
MpeBpaleHue SHEPruu (METaboIn3M),
ACCUMWJIAINS, TUTACTHYECKUI OOMEH,
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npoiecca Merabonusma. Poib 3ak0HOB
COXpaHEHUSs BEIIECTBA U DHEPTUU B
NOHMMaHUU MeTaboau3Ma. TuIsl
oOMEHa BelleCTB: aBTOTPOQHBIN U
rerepoTrpodHbii. Pons hepMeHTOB B
0OMEHE BEIIeCTB U MPEBPAIICHUH
sHepruu B Kiietke. orocunTes.
CaeroBas 1 TeMHOBasl (pa3bl
¢orocunTesa. Peakuuu ¢porocunresa.
OddexTuBHOCTH dbotocuHTE3A.
3HaueHue (HOTOCHHTE3a JJIA KU3HU Ha
3emisie. BnusiHMe ycnoBHW cpelnbl  Ha
(pOTOCHHTE3 U CIIOCOOBI MOBBIIIEHUS €T0
POAYKTUBHOCTH y KYJIbTYPHBIX
pacTECHUM.

XEeMOCHUHTE3. XEMOCHUHTE3UPYIOIINE

Oaktepuu. 3HAYCHHE XEMOCHHTE3a
JUIS KU3HU Ha 3emie.
Jemoncmpavyuu:

Ilopmpemwi: K. A. Tumupsizes.
Tabauywl u cxemwvl: «XITOPOILIACTY,
«DotocuHTE3»

JTUCCUMUIISIINS, YHEPreTUIECKU 0OMEH,
dboTocunTe3, GOTOINU3,
dbochopunupoBanue, MepEeHOCUUK
MPOTOHOB, XEMOCHUHTE3.

OnuceiBaTh (POTOCUHTES, MPOIECCHI,
MPOTEKAIOIINE B CBETOBOM U TEMHOBOM
dbaze.

BbIABISATS IPUUUHHO-CIIEICTBEHHbIE
CBSI3U MEK]y TOTJIOIIEHUEM COJTHEUHOM
DHEPTUU XJIOPODUIIIIOM ¥ CHHTE30M
Mosekyn ATO.

CpaBHUBATh UCXOHBIE BELIECTBA,
KOHEUHBIE TPOIYKTHI U YCIIOBUS
MIPOTEKAHUS PEAKIIMN CBETOBOU U
TEMHOBOH (a3bl (HOTOCUHTE3A;
CpaBHuBaTh (POTOCHHTE3 U XEMOCHHTE3.
OnenuBath 3Ha4YeHHE (POTOCUHTE3A U
XEMOCHUHTE3a JIJIsl )KU3HU Ha 3emMJie
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4.2

DHepreTuyecKui
oOmeH

DHepreTuyeckuii 0oOMEH B  KIICTKE.
PacmierieHre BemiecTB, BBIICICHUE H
AKKyMYJIUPOBAaHHE SHEPTHH B KIIETKE.
DTarbl HEPreTHUECKOr0 OOMEHa.
I'mukonus. bpoxeHne u ero BUbL.

PackpeiBaTh cozep:kaHue TEPMUHOB U
NOHSATUH:  DHEPreTHMYeCKUil  oOMeH,
IJIMKOJIM3, MOJIOYHOKHUCIIOE OpO’KEHHE,
CIIUPTOBOE OpOKeHHE, OHOIOTrHuecKoe
OKHUCJICHUE, KIICTOYHOE JBbIXaHUE,
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Kucnoponnoe OKHCJICHHE, 158105
KJIETOYHOE JbIxaHue. OKHCIUTEIbHOE
dbochopmmpoBanue. DhHPEKTUBHOCTH
AHEPreTUYecKoro oOMeHa.
Jemoncmpavyuu:

Tabauyst u cxemol: « TUTIBI TUTAHUSY,
«MeTtabonuzm», «KMUTOXOHAPUSI»,

«DHepreTuyecKkuii 0OMeH»

JTUCCUMUIISTS, (DEPMEHT.
XapakTepu3oBaTh 0OMEH BEIIECTB U
IpeBpalieHue SHepruu (MeTaboIu3M)
KaK OJTHO X CBOWCTB JKHBOTO.
[TepeuncnsaTe 0COOEHHOCTH
TUTACTHYECKOTO M SHEPTETHUECKOTO
oOMeHa B KJIETKE; yCTaHABIINBATh
B3aMMOCBSI3b MKy HUMH. Paznuaarts
THUITBI OOMEHA BEIIECTB B KIIETKE:
aBTOTPO(HBIN U TETEPOTPOPHBIH.

OnuceiBaTh 3Tambl  YHEPTETHYECKOTO
oOMeHa (TTOATOTOBUTENHHBIN,
OCCKUCIIOPOJIHBIN, KHUCIOPOAHBIM) |
CpaBHMBaTh  UX  MEXAy  coOOM.
XapakTepu3oBaTh PEaKIMU TIUKOIU3A,
OpOKeHUsSI,  KJIETOYHOIO0  JbIXaHUS,
BBISIBIISITD PUYHUHHO-CJIE/ICTBEHHbIE
CBSI3M MEXIy TIUKOIU30M, KJIETOYHBIM
JIBIXaHUEM M CHUHTE30M MoJieKkyn ATO.

CpaBHUBATH 3¢ PEeKTUBHOCTH
OECKHCIIOPOTHOTO ¥ KHCIIOPOJHOTO
ATATOB
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4.3

buocunTes Oesnka

Peakuun MaTtpuyHOro cMHTE3A.
I'enernueckas uHpopmauus u JIHK.
Peanuzanus FeHETUYCCKOM
uH(OpMaIMK B KIIETKE.

PackpeiBaTh cojliepkaHHE TEPMHUHOB
U TOHSATHUMN: T'€H, T€HETUUYECKUU KOJI,
MATPUYHBIN CUHTE3, TPAHCKPUIILHUS,
TPAHCIALMA, KOJOH, aHTUKOJIOH,

['eHeTnueckuii KOO ¥ €ro CBOMCTBA.
Tpanckpunuuss — MaTpPUYHBIA CUHTE3
PHK. Tpancnsamus — 6nocuHTe3 Oelnka.
Ortanel  TpaHcnauuu.  KonupoBaHue
aMUHOKHCIOT. Pomp  pubocom B
ouocuntese Oenka. Jemoncmpauuu:
Ilopmpemwi: H.K. Konb110B.

Tabauywl u cxemwvr: «Ctpoenue JTHK,
«CTtpoeHnue u (QyHKIIMOHUPOBAHUE T€HAY,
«CunTtes 6enkay, «Pemmukarus JTHK»,
«['eHeTnueckuu KOI».

Obopydosanue. MOJIENU- aNIIUTUKAIIUU
«Y nBoenue JIHK u Tpanckpunmms»,
«buocunTe3 OenKa

pubocoMa, IIeHTpaJibHas J0TrMa,
MOJICKYJIsIpHasi OMOJIOTHUSI.

OnpenensaTs CBOMCTBA TE€HETUYECKOTO
Koja (TPUIUIETHOCTh, OJHO3HAYHOCTb,

BBIPOKJICHHOCTb, YHUBEPCAIbHOCTb,
HEMEPEeKPHIBAEMOCTb, HEMPEPHIBHOCTH ).
OnuceiBaTh ATarbl peanu3anuu

HACJIEJICTBEHHOU MHGOpMAIIUU B KJIETKE.
CpaBHUBaTh  peakUUd  MATPUYHOIO
cunte3a moniekys1 PHK u Genka B kietke
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4.4 | Hexnerounsie GOpMBI
KU3HU — BUPYCHI

Hexknerounbie hopMbl KU3HU — BUPYCHI.

Ucropus otkpeiTus BupycoB (. .
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U
KU3HEHHOT'O IIUKJIa BHUPYCOB.
bakrepuodaru.  bonesnu  pacteHwuid,
KUBOTHBIX W YEIIOBEKA, BBHI3bIBAEMBIC
BUpycamu. Bupyc wummyHoneduiura
yenoBeka (BUY) — Bo3oynurens CITN/a.
OOparHasi TpaHCKpUIILMS, peBepra3a H
MHTErpasa. [TpodunakTuka
pacnpocTpaHeHuUs BUPYCHBIX
3a0oseBaHUM.

PackpbiBaTh cojepkaHue€ TEPMUHOB WU
MOHSTUI: BUPYC, BUPYCOJIOTHS, KaICU,
OakTepuodar, BUpyc UMMyHOAeDULIUTA
yenoseka (BMY), oHKOreHHbIE BUPYCHI.

XapakTepu3oBaTh BUPYCHI KaK

hopmy
CTpOCHHUSA 154

HEKJICTOYHYIO KU3HU;
0COOCHHOCTH
KU3HEACSITEIbHOCTU BUPYCOB.

OnuceiBaTh >KU3HEHHBIN IIUKI BHPYCOB
UMMYHOJIE(UIINTA YETOBEKA; Pa3Iu4aTh
Ha pucynkax BTM ((Bupyc TtabGauHnoii
MoO3auKH), bakrepuodar, BIUY.

Jemoncmpavuu:
Ilopmpemuwi: 1. 1. IBaHOBCKUA.
Tabnuyvr  u

cxemvl:  «BuUpych»,

«bakrepuodarny; «CTtpoeHue
*u3HeHHbIM 1ukn Bupyca CIIN/a,
Oaktepuodaray.

Obopyoosanue: MOJEIb CTPYKTYPbI
JIHK; MmarauTHass MOJI€Ib-alInKaI1s

«CTpOCHI/Ie KIICTKH»

OO0OCHOBBIBaTh U COONIOAATH MEpPHI
NpOoUIAKTUKKA  PACTIPOCTPAHEHHUS
BUPYCHBIX 3a0o0seBaHn
(pectiupaTopHBIE,
KEITyJIOYHOKHUIIEUHbIe,  KIJIELIEBOM
sHIEATUT,

BUY-undekims)

HToro 4acoB 11o TemMe

6

Tema 5. Pa3aMHokeHMe M MHAUBUAYAJbHOE Pa3BUTHE OPTAHU3MOB
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5.1

JKu3HEeHHBIN ITUKIT
KJIEeTKU. [lenenue
KJIETKA. MUuTo3

KnerouHsli MUK, WA KU3HEHHBIN ITHKIT
kietku. UaTepdasa u MuTos.

[Iporneccel, nporekatomue B uHTEpdase.
Pernukanust — peakiust MaTpU4HOTO
cunre3a JIHK. Crpoenne xpomocom.

XPpOMOCOMHBIN HAOOP — KAPUOTHII.
JIMIIOUIHBIN Y ranaouIHbINA
XPOMOCOMHBIE€ HAa0Opbl. XpOMATHU/IBI.
[{utonornueckrue OCHOBBI pa3MHOKEHHUS
Y MHIWBH1YaJIbHOTI'O Pa3BUTHS
OpraHU3MOB. JleneHune KIEeTKu — MUTO3.
Craaun muto3a. [Iponeccsl,
IPOUCXOISAIME HA PA3HBIX CTAIUAX
MHTO3a. BHOnOrnueckuii CMbICIT MUTO3A.
[Tporpammupyemasi THOEIb KIETKU —
aronTo3.

PackpeiBaTh cojiep:kaHUE TEPMUHOB U
MOHITHI: KJICTOYHBIN MUK, HHTEep(ha3a,
peAyIUIMKaLKsI, XpOMOCOMa, KapUOTHII,
rarIONTHbBIN, JTATUIOUJHBIN
XpPOMOCOMHBIA ~ Ha0Op, XPOMATHUIBI;
MHUTO3 €ro ctajuu: npodasa, Meradasa,
anadaza, Tenodasa.

OnuceiBaTh KU3HEHHBIN LUK KIETKH;
NEePEUYUCIIsITh U XapaKTepU30BaTh
MepUO/IbI KJIETOYHOT O I[UKJIA,
CpaBHHMBaTh  UX  MEXAy  COOOI.
OnuncelBaTh ~ CTPOEHUE  XPOMOCOM,
KapUOTUIIOB OPraHU3MOB, CpPaBHUBATh
XPOMOCOMHBIE€ HAOOPHI KJIETOK.
CpaBHHBATh CTaIUA MUTO3A.

PasnuuaTte Ha MHUKpoOIpenaparax
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Jemoncmpayuu:

Tabnuyvr u cxemvt: «KIICTOUHBIN UKD,
«Pernkanus JIHK», «CTtpoeHue
XpOMOCOMBI»,  «MHUTO3»;  MarHuTHas
MOJIC/Ib-aNIUIMKaLUs «JleIeHrne KIETKN;
moaenb JIHK.

Obopydosanue. CBETOBOW MHUKPOCKOIl H
MHKporpenapar «KapuoknHes3 B KJIETKax
KOpEIIKa JTyKa.

Jlabopamopnsie u npakmuueckue
pabomul:

Jlabopatopnas pabota Ne 3.
«Habmoienne MuTO3a B KJIIETKaX KOHYMKA
KOpEIIIKa JIyKa Ha TOTOBBIX
MUKpOTIpeTapaTax

M  PUCYHKax CTaJIud  MHUTO3a.
PackpbiBaTh OHOJIOTMYECKUI CMBICI
MHTO3a
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5.2

®opMBbI pa3MHOXKEHUS
OpraHu3MOB

®DopMbI pa3MHOKEHHS OPTaHU3MOB:
OECITOI0€ U OJIOBOE.

Buas 0ecroJioro Pa3MHOKEHUS
JIeJICHUE HAJBOE U MOYKOBAHHUE OJHO- H
MHOTOKJIETOYHBIX,  CIOpPOOOpa3oBaHue,
BEr€TaTUBHOE Pa3MHOXKEHUE.
UckyccTBeHHOE KJIOHUPOBAaHUE
OpraHU3MOB, €ro 3HA4YCHHUE TSt
CEJEKLINH.

[TosioBOE pa3MHOKEHUE, €TO OTIUYUS OT
Oecmosoro.

Jemoncmpauyuu:

PackpeiBaTh cojepxkaHue€ TEPMHUHOB
W TIOHATHM: pPa3MHOXXEHHE, KJIOH,
MIOJIOBBIE KJIETKH (rameTni),
ANIEKIIETKA, CIEPMATO30MJ, 3Ur0Ta,
JIeTIEHUE HaJBOE, MTOYKOBAHMUE,
CIIOPYJISLINS, dbparmeHTanus,
BEreTaTUBHOE pa3MHOXKEHUE,
CEMEHHOE Pa3MHOKEHHE, ONbLICHUE,
JIBOITHOE OTUIOOTBOPEHUE, IOJOBBIC

JKEIe3bl,  CEMCHHHMKH,  SUYHUKH,
OIUTOAOTBOPEHUE (HapyxHoOeE,
BHYTpEHHEE).

o1



®enepanbHas padboyas nporpamma | buonorus. 10-11 kimaccel (6a30BbIi ypOBEHD)

Tabauywi u cxemol: «Dopmpbl
Pa3MHOXKEHUSL OPTaHU3MOBY», «JlBOWHOE
OILUIOOTBOPEHUE y [IBETKOBBIX
pacTeHun, «/lenenue KJIETKH!
OaKTepumn, «BereratuBHoe
pPa3MHOXKEHUE pacTeHuil», «CTpoeHue
MIOJIOBBIX KJIETOK)

XapakTepuzoBaTb OCOOCHHOCTHU U
3Ha4eHHe Oecrojoro W  MOJOBOTO
crioco0OB  pa3MHOXEHUs. BblaensiTh
BU/IBI Oecrmoioro  pa3MHOXKEHUS;
BBISIBIISITD B3aUMOCBSI3H MEXITY
dbopmamMu U criocobaMu pa3MHOKEHUS,
U UX OMOJIOTMYECKUM 3HAYCHUEM.
Bnagerr mnpuémaMu BEreTaTMBHOTO
pa3MHOXEHUSI KYJbTYPHBIX pacTEHUM
(Ha mprMepe KOMHATHBIX).
XapakTepu30oBaTh MOJTOBbIE KIETKH:
SUIIEKJIETKHU, CTIEPMATO30U/IbI; BBISBIISITH
O0COOCHHOCTH

UX CTPOCHHUS

5.3

Meiios

Meiio3. Cragun wmeito3a. I[lporeccsi,
MPOUCXOAAIINE Ha CTAIUSIX MeHo3a.
[loBenenue XpomMocoM B  MEHO3E.
Kpoccunrosep. bruonornueckuit cMmsbICi
Y 3HaUYCHHE Mero3a.

JHemoncmpayuu:

Tabauywl u cxemwl: «JleIeHUE KICTKH,
«Menos».

Obopyodosanue.: monens JJHK; maruutnas

PackpbiBaTh cojiep)KaHHME TEPMHHOB U
MOHSATHUM: Meno3, KOHBIOTaIUs
XpOMOCOM, TEPEKPECT (KPOCCHHIOBEP)
XPOMOCOM, TaMETHI.

XapakTepu3zoBaTh MEHMO3 Kak CrHocod
KJICTOYHOI'O JCJICHUS, ONMUCHIBATH MEHO03
[0 CTaJUsIM; CPaBHMBATh CTAJUU MeHO03a
1 MUTO3A.

Pa3znnuaTe Ha pUCYHKax CTaguu MEH03a;
pacKpbIBaTh OMOJIOTMYECKOE 3HAUCHHE
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MO/IEJTb-aNTUTUKALUS
«JlemeHne KIeTKn»

MeKno3a
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5.4

O6pazoBanue u
pa3BUTHE MOJOBBIX
KIIETOK.

OmnonoTBopeHue

I'amerorene3 — mponecc 00pa3OBaHUS
MOJIOBBIX KJIETOK Y KMBOTHBIX. IlonoBbie
KEJe3bl:  CEeMEHHUKU U SHUYHUKH.
O6pazoBaHue M pa3BUTHUE MOJIOBBIX
KIETOK — TrameT  (crepmaTo30u[,
SIALIEKIJIETKA) — CIIEPMATOr€HE3 U OOTCHE3.
OcoOEHHOCTH CTpPOCHUSI SMUIIEKIETOK MU
CIEPMATO30U/I0B.

OmnonorBopenue. [lapTeHorenes.
JHemoncmpayuu:

Tabauywl u cxemol. «lIpssiMoe n HeTIpsIMOE
pa3BUTHEY, «["amerorenes y
MJIEKOTIUTAIOIUX u YeJIOBEKa.

Obopydosanue: wmonenb  MetadazHoOU

XPOMOCOMBI, MUKPOCKOTI,
MUKpPONpENnapaThl «CriepmMaTo30u/1bl
MJICKOTIIATAIOIIET O, «slitneknerka
MJICKOITUTAIOIIIET 0.

Jlabopamopnule u npakmuueckue
padomot:

Jlaboparopnas pabora Ne 4. «M3yuenue
CTPOCHHMSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpeTapaTax

PackpeiBaTh coaepxaHle TEPMUHOB U
TOHSTHUM: TAMETOI€HE3, CIIEPMATOrCHES,
OOTr€HE3, CIIEPMATO30M 1, AKPOCOMA,
ANIEKJIETKA, TIOJISIPHBIE TEbIIA.
XapakTepu3oBaTh 0COOCHHOCTH
raMETOre€HE3a y J)KUBOTHBIX U €0 CTa UM,
MOJIOBBIC KJICTKH KMBOTHBIX M OIHCHIBATH
MPOLECC UX PA3BUTHA.

CpaBHUBATh CIIEPMATOT€HE3 U OOT'CHE3.
OnuceIBaTh OMJIOIOTBOPEHHUE,
OMOJIOTMYECKOE 3HAUYCHHE
OIUIOJIOTBOPEHUSA
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5.5

NunuBnnyansHOE
Pa3BUTUE OPTAHU3MOB

NHauBuyallbHOE pa3BUTHE (OHTOIEHES).
OMOpHOHANIEHOE pa3BUTHE

(amOpuorenes). DTanbl SMOPHOHATBLHOTO
Pa3BUTHS y TO3BOHOYHBIX )KHBOTHBIX:

PackpriBaTh conmepkaHre TEPMUHOB U
MOHSATHUM: OHTOIEHE3, HSMOpHUOreHe3,
3Urota, JApoOsieHue, OJacToMepHl,
MopyJa, 6acTyna, 61acToleNb,
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IpoOJieHne, TacTpyJslus, OpraHOreHes.
[TocTaomOpuoHasibHOE  pa3BUTHE. THIIBI

MOCTAIMOPHUOHAIBHOT'O PA3BUTHSL: MPSMOE,

HEe npsmoe (JIMYMHOYHOE). Brnusnue
cpenbl Ha  pa3BUTUE  OPraHU3MOB;
bakTophl, CIIOCOOHBIEC BBI3BIBATh
BpOXKJIEHHBIE YpojacTBa. POCT u pa3BuTue
pacTeHUMN. OHrorenes LIBETKOBOT'O
pacTeHusi: CTPOEHUE CEMEHH, CTaauu
pa3BUTHUS.

Jemoncmpavyuu:

Tabauywvl u cxemvi: «OCHOBHBIC CTaaUU
oHTOreHe3za», «lIpamoe u HempsiMoe
pa3BuTHEY, «/|BOWHOE OIJIOAOTBOPEHUE
Yy IIBETKOBBIX PACTCHUIN»

racTpyna, Helipyna, OpraHOTrEHE3;
3apOIBIINIEBBIC  JIUCTKU:  DKTOJIEpMa,
Me3ojepma, SHTOZIEPMA;

NMOCTAIMOPHUOHAILHOE Pa3BUTHE: MPSIMOE U
HernpsiMoe (JIMUMHOYHOE); MeTaMopdo3,
Meracrtopa, MHUKPOCIIOpa, MbUIBIIEBOC
3€pHO, CIIEPMUU, 3aPOJIBIIIEBBI MEIIOK,
JIBOMHOE OILIOJIOTBOPEHHUE.

OrnpenensTe 3Tarbl YSMOPUOHAIIBHOTO
pa3BUTHS XOP/IOBBIX HA CXEMaX H
npenapaTtax M OIMKMCHIBATh MPOIECCHI,
MIPOUCXOIAIINE HA KaKIOM 3Tarle.
CpaBHUBATh NEPHUOJIBI OHTOTECHE3A;
MPSIMOE U HEMPSAMOE (JIMYMHOYHOE)
OCTIMOPHOHAIILHOE Pa3BUTHE,
3apOJIBIIIHN YEJIOBEKA U JPYTUX XOPAOBBIX.
OOBICHATH OMOJOTHYECKOE 3HAUCHUE
pa3BuTHs ¢ MeTamopho30oM;
OTPHUIIATEIHFHOE BIIUSHHUE aJTKOTOJIS,
HUKOTHHA U APYTUX TEPATOTCHHBIX
(bakTOpOB HA pa3BUTHUE 3aPO/IbIIIIA
YeJIOBeKa.

OnuceiBaTh IPOLECC ABOMHOTO
OIJIOZIOTBOPEHMS Yy IBETKOBBIX PACTEHUN
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HToro 4acoB 11o Teme

Tema 6. HacsieicTBEHHOCTh U H3MEHYMBOCTH OPraHNU3MOB

6.1

I'eneTnka — Hayka o
HACJIEICTBEHHOCTH U
U3MEHYUBOCTH

1

[IpeaMmer u 3amaun reHeTuku. Posb
IIUTOJIOTUH U SMOPHOJIOTUH B
CTAaHOBJICHUH Te€HETUKHU. Britazg
POCCHICKUX U 3apyOCKHBIX YUCHBIX B
pa3BUTHUE TEHETUKH. METOAbl TEHETUKHU
(TMOPUIOIOT MY ECKUH,
LIUTOTCHETUYECKUH,

MOJICKYJISIPHOT €CHETHUECKUH ).
OcHOBHBIC

T'CHCTHUYCCKHUC IIOHATHA.

I'eneTnueckas CHUMBOJIHKA,

HCIMOJIb3YEMAasl B CXEMaX CKPEIIMBAHUN.

Jemoncmpavuu:

Ilopmpemui: I'. Mennens, T. Mopran, H.

N. BaBunos, C. C. YUeTBepHKOB,
H. B. Tumodees-Pecorckuii.

Obopydosanue: MOJEIb- ANTUIMKAIIAS
«MoHOTHOpHIHOE CKpEIIUBaHUE,
repOapuii «['opox MOCEBHOI»

PackpbeiBaTh copepkaHuE TEPMHUHOB U
NIOHATHMN: T€H, TCHOM, TeHOTHII, (PCHOTHTI,
XPOMOCOMBI, aJlJIeNIbHBIE T€HBI (aJlIenn),
TOMO3UT0TA, TeTepO3UroTa,

JIOMUHAHTHBIN MIpU3HAK (ren),
pEleCCUBHBIN Mpu3HaK (reH), YucTas
JIUHUS, THOPUIL.
ITepeuncisaTe u XapaKTEepPU30BaTh
METObl TEHETUKU: TUOPUI0JIOTUYECKUM,
LIUTOTCHETUYECKUI,

MOJICKYJISIPHOT CHETUUECKUI;
JIOMUHAHTHbBIE W PELIECCUBHbBIC MPU3HAKU
pacTeHU U )KUBOTHBIX.

ITonwp30BaThCs T€HETHYCCKOU
TEPMHUHOJIOTUEN U CUMBOJIMKOW  JIJIA
3aIucHu T€HOTHUITMYECKUX cXeM
CKpEIIUBAHUS
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6.2

3aKOHOMEpPHOCTHU
HACJICIOBAHMS
MIPU3HAKOB.

MonorubpuaHoe
CKpellBaHue

3aKOHOMEPHOCTHU HacJIeIOBaHUs
NPHU3HAKOB,  YCTAHOBJICHHBIC I.
Menpenem. Monorubpunoe

CKpelluBaHuEe. 3aKOH eAuHOoO0Opa3us
ruOpuI0B mepBoro nokoneHus. [Ipasuio
JOMUHUPOBAHUS. 3aKOH paculerIeHus
Mpu3HaKoB. [ UMoTe3a YucToThl ramer.

ITonHOE M HEMoOJIHOE AOMHUHHUPOBAHUC.

PackpbiBaTh comepxaHue TEPMHUHOB U
TIOHATHH: MOHOTHOPHJTHOE
CKpEIIBaHue, beHoTunIIecKue
TPYNIbl, TUOPHUIOIOTUYECKUN METO],
YHUCTBIC JIMHUH, JOMHUHUPOBAHUE T'€HOB
(mosHOe, HEMOJIHOE), PACIICIUICHHE B
MMOTOMCTBE.

OnuceIBaTh METOAUKY MTPOBEACHUS

Jemoncmpayuu:

Ilopmpemuwi: I'. MeHnensb.

Tabauyvr u cxemvl: «MoHOrHOpUAHOE
CKpEIIMBAaHUE U €r0 LUTOreHETHYECKast
OCHOBa», «3aKOH pacCHICTUIEHUS U €ro
LUTOT€HETUYECKass OCHOBa», «3aKOH
YHCTOTHI TAMET.

Obopyoosanue: MOJIEIHN-aNIUINKAINU
«MoHOruopuaHOE CKpEIIIMBAHUE,
«HenonHoe nomuHupoBaHuey, repOapuit
«I"opox moceBHON»

I'. MenzgeneM ONBITOB MO HW3YYEHHUIO
HACJICIOBAaHUSI OJHOM Mapbl MPU3HAKOB
y TOpOXa MOCEBHOTO.

PackpeiBaTh  colepkaHHE  3aKOHOB
eauHoOOpa3usi  TMOPUJIOB  TEPBOrO
MOKOJICHUSI W 3aKOHA PacCUICIUICHUS.

OOBSICHATH I'UIoTe3y 4YHMCTOTHI T'aMCT.
3anuchiBaTh CXEMBI MOHOFI/I6pI/II[HOF0

CKpClIBaHUA, 00BACHSITD €ro
IMUTOJIOrHICCKHUEC OCHOBBI W pPCIIaThb
ICHCTUYCCKHUC 3aJa4u Ha

MOHOFI/I6pI/I,Z[HO€ CKpCIIMBAHUC
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6.3

JuruOpuanoe
CKpeIllMBaHue. 3aKOH
HE3aBUCUMOTO
HaCJIEIOBaHUS
MIPU3HAKOB

JuruOpuaHoe  CKpeluBaHuE. 3aKOH

HE3aBUCUMOTO HACJIeI0BAHMUSI
npU3HaKOB. [[uTOreHeTnyecKkrue OCHOBBI
TUTHOPUIHOTO CKpEIIMBAHUS.
AHanuzupyrouiee CKpEIIMBAHUE.
Ucnonw3oBanue aHAJTM3UPYIOIIETO
CKpeIIUBaHUS JUISt onpeIeNIeHUs

TeHOTHUIIa 0COOU.

JHemoncmpayuu:

llopmpempoi: I'. Mennenb. Tabauysr u
cxemvl: «JIUruOpuIHOE CKpEIIUBAHUEY,
«luTonornyeckrue OCHOBBI
JUTUOPHUTHOTO CKPEITUBAHUS».
Obopydosanue.: MOJIENb- ANIUTAKAIIUS
«lurubpugHoe CKpenBaHue»

PackpeiBaTh coliepkaHuE TEPMUHOB U
MOHITUI: JUTHOPUIIHOE CKpEIIUBaHUE,
aHaJIM3UpPYIoLee CKpEILIMBAaHUE.
OmnuceBath omnbITel 1. MeHnens 1o
W3YyUYECHUIO HACIIENOBaHHMS [JBYyX IIap
IIPU3HAKOB Yy  Tropoxa  IOCEBHOIO.
PackpsiBaTh COLEpIKaHue 3aKOHAa
HE3aBUCHUMOTr0 HACJIEA0BAHUS TPU3HAKOB.
[IpumeHAT, MaTEMaTHUYECKUM pacyer ¢
IIOMOILBIO MeToza IIEPEMHOXKEHHUS
BEPOATHOCTEW W 3alUCh C TOMOIMIBIO
(EeHOTHUITHYECKUX paJiuKajIoB
paclleruieHus] IPU3HAKOB Y IMOTOMKOB I10
(eHOTUIY U TeHOTHILY.

3anuchIBaTh CXEMBbI I[I/IFI/I6pI/II[HOFO

CKpCIIIMBAHUS, OOBSCHSATH ero
IUTOJIOTUYECKUE OCHOBBI W peIIaTh
TeHETHYECKUE 3aJlauil Ha JTUTUOPHUIHOE
CKpEIIIMBAaHUE
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6.4

CremieHHoe
HaCJIEIOBaHUE
MIPU3HAKOB

CuersieHHOe HAClIeA0BaHUE MPU3HAKOB.
Pa6ora T. Moprana 1mo CIEIUICHHOMY
HacJeqoBaHWK TeHoB. Hapymenue
CUEIUIEHUs TE€HOB B  pe3yJibTaTe
KPOCCHUHIOBEpa. XPOMOCOMHAsl TEOpPHs
HACJIEICTBEHHOCTH.

I'enernueckue kapTsl.
Hemoncmpavyuu:

Ilopmpemui: T. Mopras.

Tabauyor u cxemwvl: «Menosy,
«'eHeTHYECKHE KapThl pPACTEHUM,
YKUBOTHBIX U YEJIOBEKAY,
«B3anMoieicTBUE aIeIbHbIX TEHOBY.
Obopydosanue.: MUKpoOIpenapar
«/Ipo3oduna» (HopMa, MyTaruu GOpMbI
KPBUIBEB U OKPACKHU T€Ja), MUKPOCKOTI,
MoJenb-anminkanus «llepekpéct
XPOMOCOM.

Jlabopamopnvle u npakmuueckue
pabomui:

JlabGopatopnas padora Ne 5. «3yuenue
pE3yNbTaTOB MOHOTHOPUIHOTO U
JTUTAOPUTHOTO CKPEIIHBAHS

PackpeiBaTh coaepxaHle TEPMUHOB U
MOHATHUM: CIIETJICHHOE HACTIEIOBAHUE
MPU3HAKOB, PEKOMOUWHAIIUS TE€HOB,
TEHETUYECKHUE KAPTHI XPOMOCOM,
MOpTraHu/Ia.

Ha3zpiBaTh OCHOBHBIE TTOJIOKECHUS
XPOMOCOMHOW TEOPUU
HaclienctBeHHocTy T. MopraHa;
packphIBaTh conepxkanue padorsl T.
Moprana 1o cueruieHHOMY
HACJIEIOBAaHUIO T€HOB U IPUYNHBI
HApYILICHUS CUEIJICHUS MEXIY T€HAMH.
3anuchIBaTh CXEMbI CKPEIIMBAHUS TIPU
CIEIJIEHHOM HAaCIeIOBAHUH, OOBSICHSThH
MPUYUHBI PEKOMOMHAIINY T€HOB,
OMPEAENATh YACIIO TPYNIl CLHETUIEHUS
IE€HOB; PEIIaTh FTEHETUYECKUE 3a1a4U Ha
CLEIUICHHOE HACIIEIOBAHUE
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y Apo30(uiibl Ha TOTOBBIX
MUKpOIIperapaTax»»

6.5

I'enerunka mo:na.
HacnenoBanue
MPU3HAKOB,
CIICTIJICHHBIX C II0JIOM

['enernka noJa. XpoMocoMHOE
ONpENENIeHHEe  IoNa. AYTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOrameTHsie u
reTEpPOraMeTHbIE OPTaHU3MBI.
HacnenoBanue Nnpu3HAKOB, CIETJIEHHBIX
¢ nosioM. /[emoncmpavyuu:

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

Tabnuyvl u cxemwl: «['eHeTHKA IOJIAY,
«3aKOHOMEPHOCTH HacJe0BaHus,
CLEIUICHHOTO C TojoM», «KapuoTurbl
YEeJI0BEKa 1 JKMBOTHBIX»

PaCKpBIBaTL COACPKaHUC TCPMHHOB H

MOHSITUH: XPOMOCOMHBIN HaOop,

ayYTOCOMBEI, ITOJIOBBIC XPOMOCOMBI,

TOMOTaMETHBIM TOJI, TE€TEPOraMeTHBIN
II0JI, CLIETUIEHHOE C I10JIOM HACJIEJOBaHUE
IIPU3HAKOB.

OOBSACHATH OUTOJIOTHYCCKHUC OCHOBBI
XpOMOCOMHOI'O MCXaHH3Ma OIIPCACICHUSA
ImoJjia y Pa3In4YHbIX OpraHu3mMoB.
CpaBHI/IBaTB 3aKOHOMCPHOCTH
HACJICAOBaHWA IIPU3HAKOB, CICIINICHHBIX
U HE CLCIUICHHBIX ¢ mNoaoMm. Pemars
IFrCHCTUYCCKHUEC 3aJadM Ha HACJICOOBAHHC
COCINICHHBIX C ITIOJIOM ITPHU3HAKOB

61




®enepanbHas padboyas nporpamma | buonorus. 10-11 kimaccel (6a30BbIi ypOBEHD)

6.6

N3MeHuYnBOCTbD.
Henacnencrsennas
U3MEHUYHUBOCTD

N3menunBocTh. BHABI M3MEHYHMBOCTH:
HCHACJICACTBCHHAsI M HAcCJICACTBCHHA.
Pone cpenpl B HEHACHEICTBEHHOM
W3MEHUYHMBOCTH. XapakTepuCcTHKa
MoAU(UKAIMOHHON W3MEHUYMBOCTH.
Bapuanyonneld psn ¥ BapualMOHHAS
kpuBasg. Hopma peakuuu npusHaka.
KonmnuecTBeHHBIE M KauyeCTBEHHBIC
IMPU3HAKM H WX HOpMa PpPEaKIHH.

PackpeiBaTh conmepkaHWe TEPMHUHOB H

MTOHATHU: W3MEHYHUBOCTb,
HaCJIEJCTBEHHAs W3MEHYHUBOCTb,
HEHACIIEICTBEHHAs M3MEHUYHUBOCTb,
MOIU(PUKAITMOHHAS W3MEHYHUBOCTb,
BApUALMOHHBIN pan, BApHAHTA,

BApUALIMOHHAs  KpUBas,  IpPU3HAK,
HOpMa pEakluy, KOJNYECTBEHHBIE U
Ka4eCTBEHHBIC IIPU3HAKU.

CgoiicTBa momupukanuonnoii | Kmaccuduuupopats BUJIBI
W3MEHUYHMBOCTH. W3MEHUHUBOCTHU U BBISBIISTH UX
Jemoncmpayuu: OHOJIOruYecKre O0COOCHHOCTH.
Tabauyvl u cxemol’ «Busl Ilepeuncnarsb CBOMCTBa

U3MEHUYUBOCTWY, «MonudukanoHHas
M3MEHUYHUBOCTHY.

Jlabopamopnvie u npakmuuecxkue
pabomur:

JlabGopatopnast pabora Ne 6. «M3ydueHue
MOJIU(PUKAITIOHHOM W3MEHYHBOCTH,
NOCTPOCHUE BApPHUAIMOHHOTO psla U
BAPUALMOHHOU KPUBOW»

MOMU(PUKANMOHHON  HW3MEHYMBOCTH U
OOBSICHATH €€ 3HAUCHHUE NI OPTaHU3MOB.
Paznuyath KOJINYECTBECHHBIC 51
KAQ4€CTBEHHbIC  TPHU3HAKH; CTPOUTH
BapUaAllMOHHBIN  psifl, BapHALMOHHYIO
KPUBYIO, BBIYUCIIATH CpPEIHEE 3HAYECHUE
MpU3HAKa
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6.7

HacnencrBennas
U3MEHYHUBOCTH

HaCHeI[CTBeHHaH, WK T'CHOTUIIMYCCKAasA

M3MEHYUBOCTb. KomOunaTuBHas
U3MEHYUBOCTb. MeHo3 U  IOJIO0BOH
mporecc — OCHOBa KOMOWHATHUBHOMU
W3MEHYUBOCTH. MyTtanuoHHast
M3MEHUMBOCTb.

Knaccuduxanus MYyTaLM: ICHHBIE,

XPOMOCOMHBIE, TEHOMHBIE.
Yacrora ¥ NpUYMHBI MyTaLUN.
Myrtarennbie  (GakTOpBHI. 3akoH
TOMOJIOTUYECKHX ;01 (0): B
HACJICICTBEHHOW HW3MeH4YnBOocTH H.
n. Baswnosa. Buesnepuas
HACJIEICTBEHHOCTh U U3MEHYUBOCTb.
JHemoncmpauyuu:

Iopmpemuwi: I'. ne ®pu3, H. . BaBuios.
Tabnuywt u cxemvt: «MyTanmoHHas

PackpeiBaTh conep:kaHu€ TEPMHUHOB H

TOHSITHUM: HaCJICACTBCHHAA
N3MCHYUBOCTD, KOMOWHATHUBHAS
HN3MCHYUBOCTD, MyTallMOHHAasA
N3MCHYHUBOCTD, MYTAHT, MyTallHuu:

TE€HHBbIE, = XPOMOCOMHBIE,  T'€HOMHBIE;
MOJINTUIOUTUSI, AHEYTUIOUIUSI, MyTareHbl.
XapakTepu3oBaTh HACJIEICTBEHHYIO
W3MEHUYUBOCTD; (POopMyIupoBaTh 3aKOH
TOMOJIOTHYECKUX pAIOB B
HACJIEICTBEHHON u3mMeHunBoctn H. .
BaBmiioBa u OOBSCHATH €ro 3HAYCHUE
JUIS ouonoruu U CEJIEKIUH.
KnaccupunupoBarh MyTalliu: TEHHBIE,
XPOMOCOMHBIE, T€HOMHbIE U TMPUBOJIUTH
IIPUMEPBI MyTaLlAN.

OOBACHATD IMPUYMHBI BOSHUKHOBCHHA
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U3MEHUYUBOCTHY.
Obopyoosanue: MUKPOCKOTI,
Mukponpenapar «/Ipo3odpuna» (Hopma,
MyTarui (HOpMBI KPBUTBEB M OKpacka
Tena); KOMHATHBIE PACTCHHS C MECTPOU
OKPACKOM JINCTHEB.

Jlabopamopnuie u npakmuuecxkue
pabomur:

JlaboparopHas pabora Ne 7. «AHanus
MyTaruii 'y Apo30(uiibsl Ha TOTOBBIX
MUKpOTMpEenapaTax»

MyTamuii, poiib (HaKTOPOB-MYTareHOB.
CpaBHUBATh BHUJIbI MYTallMi; BBISBIISITH

MIPUYMHBI HACJIEICTBEHHOMN
M3MEHYUBOCTU, WUCTOYHUKH MYTarceHOB
B OKpyXamiieid cpeae (KOCBEHHO).
Xapakrepu3oBaTb BHEAJIEPHYIO

HaCJIC€ACTBCHHOCTb U UI3BMCHYHUBOCTD
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6.8

['eneTuka yenoseka

I'enernka uenoseka. Kapuorun yenoseka.

OCHOBHBIC METO/IbI TCHETUKH YEJI0BEKa:
reHeaI0OTHYeCKHI, OJIU3HEIIOBBIH,
IIATOT€HETUYCCKNM, OMOXUMHYECKHH,
MOJIEKYJIAPHO-TE€HETUYECKUM.
CoBpeMeHHOE onpeeIeHUE TeHOTHUIIA:
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTUIIUPOBAHKE, B TOM YHCIIE C
nomopto I11[P-ananu3a.
Hacnencrennble 3a001eBaHus
YyeJIOBEKA: TeHHbBIe 00JIe3HH, O0JIE3HU C
HACJICCTBEHHOM
MIPEIPACIION0AKEHHOCTHIO0, XPOMOCOMHBIE
6one3un. CoMaTHYECKHUE U
T€HEepPAaTHUBHbBIE MYTAIWH.

PackpbiBath copepxkaHue TEPMUHOB U
MOHSTHI: KAPUOTHIT YEITOBEKaA,
IUTOTCHETUYECKUIA METOI,
TeHEAIOTUYECKUI METO/I, POJOCIOBHBIE,
OJIM3HEIIOBBIA METO/I, HACTIEACTBEHHBIC
0oJe3HU: (MOHOT€HHBIE, C
HACJICICTBEHHOMN
MIPEPaCOIOKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-T€HETUYECKOE
KOHCYJIbTUPOBAHUE.

[Tepeuncnsatb 0COOCHHOCTH U3YUCHUS
TCHETUKH YEJIOBEKa; IPUBOIUTH TIPUMEPHI
HACJIEJICTBEHHBIX OOJIE3HEH YeloBeKa,
XapaKTEePU30BaTh METOJIBI UX
npoHIaKTHKN; 0OOCHOBBIBATH 3HAUCHUE
MEIUKO-TEHETUIECKOTO
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CtBonoBeie kieTku. [IpuHIHIBI
3JI0POBOTO 00pa3a KU3HH, THArHOCTUKH,
NpOPUIAKTUKY U JICYEHUS TeHETUYECKUX
Oone3nel. MeInKo-reHeTHYeCKoe
KOHCYJIbTUPOBAHUE. 3HAUCHHUE
MEIUIIMHCKON TCHETUKH B
MPEOTBPAILCHUHN U JICUCHUHN
FeHETHYECKHUX 3a00JIeBaHNI YeJIOBEKa.
Hemoncmpavyuu:

Tabnuyvr u cxemol. «HacinemoBanue
pesyc-baktopa», «['eHeTuka rpynn
KPOBU».

Jlabopamopnsie u npakmuyeckue
pabomul:

[IpakTnueckas padora Ne 2.
«CocraBieHue U aHaJIU3 POIOCIOBHBIX
YeJI0BEKa»

KOHCYJIbTUPOBAHHS.
BBISBIIATE U CPaBHUBATH MEXKIY COOOM
JIOMUHAHTHBIE U PELIECCUBHBIE IPU3HAKU
4eJI0BEKa.

CocTaBisaTh u
POJIOCIIOBHBIC YEIOBEKA

aHAJIM3UPOBATH

HToro 4acoB 1o TemMe

8

Tema 7. Cesiekuusi OpraHu3MoB, OCHOBbI OMOTEXHOJIOTHH
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7.1

Cemekuusl Kak Hayka
U Tpol1ecc

Cenexnuys Kak HayKa U IIPOILIECC.
3apOoXKIEHUE CENEKIUU U JOMECTUKALUS.
Yuenne H. WM. BaBwioBa o0 wnenrpax
MHOTro00pa3zus 51 IIPOUCXOXKICHHUS
KYJIbTYPHBIX PACTCHUMU.

I{eHTpBI TPOUCXOKACHUS TOMAITHUX
KUBOTHBIX.

Copr, nopoja, mTamm.

PackpsiBaTh cojep:kaHUE TEPMHUHOB
Y TIOHSTHM: CEJIEKLUs, COPT, MOpOoJa,
ITaMM, JIOMECTHKAIHS, W
OJIOMaIlIHUBAHUE, LEHTPBI
MHOT000pa3usi W MPOUCXOXKICHUS
KYJIbTYPHBIX PACTEHUA U IKUBOTHBIX,
rudpuan3anys, HCKYCCTBEHHBIN
oT00p.

Hemoncmpavyuu:
H. N

Tabauyvr u cxemsvi: kapta «LleHTpHI

Ilopmpemui: Basunos.

MHOTO00pa3usi M IMPOUCXOKICHHS
KYJIbTYPHBIX pacTeHui», «llopobl
JOMAIlIHUX  KUBOTHBIX», «Copta
KYJIbTYPHBIX PACTEHUI».

Obopyoosanue: MyIsHKU TUIONOB U
KOpPHEIUIOAOB  AMKUX  (opM U
KyJIbTYPHBIX  COPTOB  pPacTCHUU;
repOapuii  «CenbCKOX035HCTBEHHBIC
pacTeHUsI»

Ha3piBaTh © cpaBHUBaTh OCHOBHBIE
JTanbl pa3BuTHs cenekuuu. M3marath
yuenne H. M. BaBwioBa 0 unenrpax
MIPOUCXOKACHUS KYJIbTYPHBIX PAaCTEHUN;
pasnuyaTh LEHTPHl Ha KapTe Mupa,
CBA3bIBATH MX MECTOMNOJIOKEHUE c

oyaraMu BO3HHUKHOBCHHS ):[pCBHGfIIHHX

[UBWJIN3AIAN.

CpaBHUBaTH  cOpTa  KYJbTYPHBIX
pacTeHuH, MOPOJIbI JIOMalIHUX
JKUBOTHBIX M UX JUKUX MPEIKOB.
OueHuBaTh pOJIb  CEJIEKLIUH B
o0ecre4yeHuu  MPOJAOBOJIBCTBEHHON

0€30MaCHOCTHY YEJIOBEUECTBA
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7.2

MeTtoabl Hu
JOCTHXKECHUS
CEJIEKIIMA PAaCTCHUU
Y KUBOTHBIX

CoBpeMEHHBIE  METOABI  CEJEKIIMH.
MaccoBblil 1 UHAMBUAYATbHBIN OTOOPHI
B CEJIEKI[MU PACTEHUU U )KUBOTHBIX.

OueHka sKcTepbepa.

BJ'H/ISI(OpOI[CTBeHHOG CKpCIINBAHUC —

uHOpuauHT. Yucras nuHus.
CxpelmrBaHNue YUCTHIX JIMHUU.
I'ereposuc, unu rubpuaHas cuia.
HeponcrBennoe ckpemuBanue —
ayTOpHJIVHT. Otnanéuuas
rubpuan3anus 1 e€ ycrexu.

HckycCcTBEHHBIM MyTareHes3 W ITOJIyYEHHUE
IOJIMIUIOUIOB. JIOCTHKEHUS CEeIeKIUN

PackpbeiBaTh copepkaHuEe TEPMHUHOB U
ITOHATHUM: VICKYCCTBEHHBIN ot0op,
MaccoBbIii  OTOOp,  MHAMBUAYAJIbHBIN
oTOOp, 23KCTEphep, OIU3KOPOICTBEHHOE

CKpCHIMBAHUC, YUCTasd JIMHHA, I'CTCPO3UC,

HEPOJCTBEHHOE CKpEILNBaHUE,
VCKYCCTBEHHBIN MYyTareHes,
nonumuiouasl.  CpaBHuUBaTh  (pOpMBI

UCKYCCTBEHHOIo OTOOpa (MaccoBoro u
WHJMBUIYaJIbHOTO), BUbI

rubpuan3anuu (OJM3KOPOJACTBEHHOW U
OTJIAJICHHOW), CHOCOOBI  MOJYy4YCHUS
TIOJTATIIIONIOB.
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pacTeHUN, )KUBOTHBIX U
MUKPOOPTaHU3MOB.
Jemoncmpayuu:
llopmpemwvi: 1. B. Muuypun, I'. ]I
Kapneuenko, M. ®. UBanoB. Tabauysi
u cxemul. «Otnanennas
rubpuauzamus», «PaboTel akagemuka
M. @. Hanomay, «llomummonmusy.

Obopydosanue: MY TUIOJOB U

bopm m
paCTEHHUI.

KOPHCIIIIOA0B JUKHX

KYJbTYPHBIX COpPTOB

Jlabopamopnvie u npakmuyeckue

pabomur:

Okckypcuss  «OCHOBHBIE  METOIBI U
JTOCTHDKEHHUSI  CEJIEKIIMM PacTeHUH W
YKUBOTHBIX (Ha CEJICKIIMOHHYIO CTaHIIUIO,
IJIEMEHHYIO bepmy,
COPTOMCIIBITATENIbHBIA  y4aCcTOK WJTH
TETTNYHOE XO35HUCTBO)

[IpuBOIUTH IIPUMEPBl  TOCTHKEHHUU
CEJICKLIMM PACTEHUM U )KUBOTHBIX
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7.3 | buorexHoIOTHSA KaK 1 buorexHonorus Kak oTpaciib | PackpbiBaTh CcoOlEpX)aHUE TEPMUHOB U
oTpaciib NPOW3BOJACTBA. [ eHHAs  WHXEHEpHs. TOHATHH: OMOTEXHOJOTHS, KIETOYHAS
MPOU3BOJCTBA Otanbl co3aanusa pekomOuHantHo JIHK | umkenepus, reHHas UHKEHEPUS,

Y TPaHCTEHHBIX OpraHu3MoB. KieTouHas  KJIOHMpOBaHMUE, TpaHCTE€HHBIE
nHxeHepusd.  Kierounele  KyJIbTypbL. | OPTaHU3MBI, I'MO (renernuecku
MUKpPOKJIOHAIBHOE pa3MHOXEHUE | MOAU(MUIIUPOBAHHBIC OpraHU3MBI).
pacTEHUM. KnonupoBanue | Xapakrepu3oBaTh OMOTEXHOJOTHIO KakK
BBICOKOTIPOAYKTUBHBIX OTpacJib MPOU3BOACTBA, OCHOBHBIE
CENbCKOXO03A1CTBEHHBIX OpPraHU3MOB. | JOCTHXKEHHUS OMOTEXHOJOTMU B 00JACTH
DKOJIOTUYECKHUE U ITUYECKHUE TIPOOIEMBI. K TTPOMBIIIICHHOCTH, CEIhCKOTO XO3SCTBA
I'MO — TEHETUYECKU | U MEIULUHBL.
MOIU(PUITUPOBAHHBIC OPTaHU3MBI. [lepeuncisaTh W XapakTEpU30BATH
Hemoncmpayuu: OCHOBHBIE METOJbl U JOCTHXKCHUS
Tabauyvsr u cxemwvl: «OOBEKTHI OMOUHKEHEPUH.
ouorexnonoruny,  «Kierounsie OO6cyxnathb JKOJIOTHYECKHUE U
KYJIBTYPBI U KIIOHHPOBAHHE, OTUYECKHE  aCHEKThl  HEKOTOPBIX
«KOHCTpYHpOBaHKE U IEPEHOC TEHOB, HCCIIE/I0BAHUH B obnactu
XPOMOCOM» OMOTEXHOJIOTUH (KJIOHMpOBaHUA,
HCKYCCTBEHHOI'O OIIOAOTBOPEHMUS,
HAIPaBJICHHOTO WM3MEHEHUsI TeHOMa U
CO3/]aHUS TPAHCTEHHBIX OPTaHU3MOB)

Hroro yacos no teme 3

Pe3epBHoE Bpems 1

OBIIEE KOJIMYECTBO 34

YACOB I10 ITIPOI'PAMME
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11 KJIACC
HaumenoBanue
No KommaectBo OCHOBHBIE BUIBI JIEITEIHLHOCTHU
pa3zieNioB U TeEM IIporpamMmmHoOe coaepkaHue
/T 4acoB 00y4JaronImxcs

y4eOHOro npeaMera

Tema 1. DBoJIOIIMOHHAA OMOJIOTUA
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1.1

DBOJIIONHUI U METOJIEI
€€ U3y4YyeHus

[Tpeamockuikn BO3HUKHOBEHUS
HBOJIIOIIMOHHON TEOPHH. DBOJIOIMOHHAS
Teopus U e€ MecTo B Ononoruu. Biusiaue
ABOJIIOITMOHHOW TEOpUHM  HAa pa3BUTHE
OHMOJIOTUY U APYTUX HAYK.
CBUIETETHCTBA SBOIOIUH.
[Taneontonornueckue:

IHOCJIICAOBATCIBHOCTD IIOABJIICHHUA BHIO0OB

B NAJECOHTOJIOTMYECKOW  JIETOIMCH,
nepexoaHbie (HOPMBI.
buoreorpaduueckue: CXOJICTBO u

paznuune dayH u ¢GIop MaTEPUKOB U
OCTPOBOB. DMOPHOJIOTUYECKHE: CXOACTBA
U pas3audus dMOPHOHOB Pa3HBIX BHJIOB
MO3BOHOYHBIX.
CpaBHUTEIHLHO-aHATOMUYECKHE:
TOMOJIOTUYHBIC, aHAJIOTUIHBIC,
PYIMMEHTapHBIE OPTaHbI, aTABU3MBI.

MounexkynsipHO-OHOXUMUYECKUE:
CXOZICTBO MEXaHU3MOB
HACJIEJICTBEHHOCTH U OCHOBHBIX

PackpeiBaTh cojepkaHue TEPMUHOB U
MOHATUH:  DBONIONHUA, TEPEXOHbIE
dbopmbI,  (PUIOTEHETHYECKUE  PSIbI,

BUABI-DHACMHKH, BHUBI-PCIIUKTHI,

3aKOH  3apOJIbIIIEBOTO CXOJICTBaA,
OMOreHETUUECKUI 3aKOH,
TOMOJIOTHYHBIC n aHaJOTrMYHbBIE

OpraHbl, pYAUMEHTApHbIC OpTraHbI,
aTaBU3MBI.
[TepeuncnsiTb OCHOBHBIE ITallbl PA3BUTHUSA

3BOJIFOLIMOHHOUN TEOPUHU.

XapakTepu3oBaTh CBUJICTEIIbCTBA
HBOJTIOIINHN: MaJICOHTOJIOTHIECKHE,
ouoreorpaduyeckue,
AMOPHUOJSIOTHYECKHUE,

CpPaBHUTEJIbHOAHATOMUYECKHUE,
MOJIEKYJISIPHOOMOXUMHUYECKUE.
[IpuBOAUTH MPUMEPHI MEPEXOIHBIX POopM
OpraHU3MOB, (DUIIOT€HETUYECKUX PSJIOB.
[IpuBOIUTH POPMYITUPOBKH 3aKOHOB
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MEeTa0O0IMYECKUX MYTEN y BCEX KUBBIX

OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemuwi: K. Jlunneit, XK. b. Jlamapk,
Y. Hapsun, B. O. KoBanesckuii, K.

M. bap, DO. I'ekkenb, ®@. Miroep.

Tabnuyst u  cxemwl:  «PazButne

OpPraHWYecKOro MHpa Ha 3emiiey,

penbedHbie  TAOMMIBI  «3apOAbIIIN

MO3BOHOYHBIX ’KUBOTHBIX),
«APXEOITEPUKCY.
Obopyoosanue: ouoreorpaduyeckas

Kapta Mwupa; Kouiekiusa — «DopMbl
COXPAHHOCTH HMCKOMAE€MbIX JKUBOTHBIX U
pacTeHui; BJIQXKHBIC MpenapaThl
«Pa3Butue Hacekomoro», «Pa3Burue
JIAT YLK

OHMOreHEeTHYECKOT O U 3apOAbIIICBOIO
CX0ACTBa
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1.2

Hcrtopus pazsutus
npeACTaBICHUNH 00
HBOJIIOIIUU

OBomononHas teopuss Y. [lapBuna.

[Tpenmnoceuiku BO3HUKHOBEHUS
JTapBUHU3MA. JBrxyiue CHUJIBI
3BOJIOLMM  BUAOB 10  [lapBuHy
(M30BITOYHOE  PA3MHOKECHHE npu
OTrpaHUYEHHOCTU pecypcoB,
HeonpeaeIEHHas W3MEHYHUBOCTD,
oopn0Oa 3a CYLIECTBOBAHUE,

€CTECTBEHHBIN OTOOD).

Cunrernueckas TCOpHUA 3BOJIOINUHA

PackpeiBaTh conep:kaHue€ TEPMUHOB U
MOHSITUN: CUCTEMATHKa, €CTCCTBECHHBIN
u MCKYCCTBEHHBIN oToop.
XapaxkTepusoBaThb OCHOBHBIE
SBOJIOLIMOHHBIC MACH, KOHLCIIUU U
TEOpUH; CPAaBHUBATH B3IJISA/Ibl HA BUJ U
spomonuio K. Jlunnes, JK.b. Jlamapka,
Y. /lapBuHa.

OuenuBaTh BKIaJ JIMHHES B pa3BUTHE
CUCTEMATUKU U OOBSICHITH PUHIIUIIBI
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(CT3) u e€ OCHOBHBIE TTOJI0KEHHUS.

Hemoncmpayuu:

lopmpemuwi: K. Jlunneu, K. b. Jlamapk,
Y. JlapBuH.

Tabauyvt u cxemwr: «llomynmsamumy,
«Kapra-cxema MapuipyTa MyTEHIECTBH
Y. JlapBunay, «®DopMbl O00pnrOBI  3a
CYLLECTBOBAaHUE, «EcTecTBeHHBIN
oTOOpY», «MHoroo0pasue COPTOB
pacteHuit», «MHoroobpasue MoOpon
YKUBOTHBIX»

OuHapHOMI HOMEHKJIATYPBI.
XapakTepu3zoBaTb  COJIEpPKAHUE U
3HAYCHHE SBOJIIOIMOHHON KOHIIENINN
K. b. Jlamapka.

OueHuBaTh  €CTECTBEHHO-HAYYHBIE U
COLIMAJIbHO- HKOHOMHYECKHUE
MPEANOCHUIKI BO3HUKHOBEHUS

3BOJIIOIIMOHHON Teopun Y. JlapBuHa.
PackpbiBaTh cosiepkaHue IBOTIOIMOHHON

teopun Y. JlapBuHA; CpaBHUBATH
HEONPEAECIEHHYI0 U OIPEIEIEHHYIO
U3MEHYUBOCTb, €CTECTBEHHBIN U

UCKYCCTBEHHBIH 0TOOp, (hopMbl OOPHOBI
3a CyILIECTBOBAHUE.

OnuceIBaTh MOJOKEHUS CUHTETUYECKON
teopuu 3BoJoruu (CTD) U 0O0BICHATH
e€ 3HaUeHHE /1J11 OUOJIOTUN
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1.3

Bun: xpurepun n
CTPYKTYypA.
[Tonmynsaus Kak Kak

3JIEMEHTAapHAas
SIMHUIIA BUOA

MHuKpO3BOITIOIHSL. [lomynsamma ~ kax

CIWHHNIIAa BHJAa U DBOJIFOIINH.

Hemoncmpayuu:

Tabauyer u cxemwvr: «llomynsuumy,
«MyTanmonHas U3MEHYUBOCTb.
Obopyoosanue: MHUKPOCKOTI,

Mukponpenapar «Jlpozoduna» (HopMma,
MyTalMi (OPMBbI KPBUIBEB M OKPACKHU
Tena), moaenb-anmmkanus «llepekpécr
XPOMOCOM.

PackpeiBaTh coliepaHue TEPMUHOB U
TTOHSATHUM: MMKPOAIBOJTIOIIHS, BU]I,
KpUTEpUU BHUJA, apeay, TOMyJIsIus,
reHodoHa, MyTaluh, KOMOHWHAIMU
I'CHOB.

XapakTepu3oBaTh BUJ KaK OCHOBHYIO
CUCTEMATHUYECKYIO CIMHUILY U LIEJIOCTHYIO
OMOJIOTUYECKYIO CHUCTEMY.

Brigensats kputepuu Buia

(Mopdosoruaeckuii, GU3NOIOTHIECKUM,

Jlabopamopnsie u npakmuyeckue

pabomuwr:

Jlabopatopnas padora Ne 1. «CpaBHeHHE
BUJIOB o Mop(dosoruyeckomy
KPUTEPHIO»

OMOXMMHUYECKHH, T€HETUYCCKUH,
AKOJIOTUYECKUH, reorpaduyeckuii) u
NPUMEHATh KPUTEPUU I OINKUCAHUS
KOHKPETHBIX BUIOB.

XapakTepu30oBaTh MOMYJALUI0 KaK
CTPYKTYPHYIO €IMHUILY BHJIa U SBOJIFOLIUU.
OnuceiBaTh TOMYJSIIUIO IO OCHOBHBIM
MOKa3aTeNsiM: COCTaB, CTPYKTypa
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1.4  JIBwxyuiue CHJIBI JBwxytue cuiabl ((pakTopsl) 3BoNOIMK | PackpblBaTh cojaep:KaHHE TEPMUHOB WU
(3;memMeHTapHbIE BHIOB B IpHpoje. MyTanHoHHBIA  HOHSITHI: KOMOMHaTHBHAs
(bakTopbl) IBOIIIOIIUU nporecc - KOMOMHATHRHAg | A3MCHUHMBOCTD, MYTallM{, MyTalHOHHBIN

U3MEHYUBOCTD. [IOMynsAMOHHBIE BOIHBI Hpoﬂlecc’ HOMYJIAIMOMHEIC - BOIHDL,
. Apeid TreHoB, U30JSALMI, MHUIPaLUU.
H Apefi() reHos. M3onsas ¥ MATpAIEA. Xapakrtepu3oBaTb SJIEMCHTAPHBIC
Hemoncmpayuu: GakTopbl  DBONIOLMU:  MYTAI[MOHHBIH
Tabauyvt u cxemvi: «JIBUKYIIME CUITBI nporiecc, KOMOWHATUBHAs
SBOIIOHUHN» U3MCHYHMBOCTb, IONYISIHMOHHbIC BOJIHBI,
apeid TEeHOB, W30JSALUA, MHIpaIUs.
YcranaBauMBaTh NTPUUMHHOCIIEICTBEHHBIE
CBS3U MEXKIY MEXaHU3MOM 151
pe3yJabTaTOM JIEUCTBUSA IBUXKYIIUX CHII

(aneMeHTapHBIX (HAKTOPOB) IBOJIOIUN
1.5 EcrectBeHHBI OTOOD EctecTBeHHBIl 0TOOp — Hampaiswomuil PackpblBaTh cojepkaHre TEPMHHOB U

U ero (GopMbl

(akTOp IBOIIOLIUN.
®opMBbI €CTECTBEHHOTO 0TOOpA.

MOHSATUM: €CTECTBEHHBI OTOOpP, OOpKHOa
3a CyIIECTBOBaHHE.
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Hemoncmpayuu:
Tabnuywvl u cxemol: «ECTeCTBEHHBIN
otbop», «boprba 3a cyiecTBOBaHUE)

OrnuceIBaTh MEXaHU3M JeUCTBUS
€CTEeCTBEHHOT 0 0TOOpAa.

Xapaktepu3oBath (OpPMbI €CTECTBEHHOTO
otOopa (IBIWKYIIUNA, CTAOUITU3UPYIOIINMT,
JTU3PYNTUBHBIN) U CPABHUBATH UX MEXKIY
COOOM.

XapaktepuzoBatb  00ppOy 3a
CyLIECTBOBAaHUE U CpAaBHMUBATh €€
BUIbl (MEXBHUIOBAs, BHYTPUBHIOBA,
O0opbOa c HeOJIaroNpUsATHBIMH
(hakTOpaMu BHEIIIHEH Cpe/IbI)

78



®denepanbHas padodast mporpamma | buomorus. 10—11 kmaccer (0a30BbIi YpOBEHB)

1.6

Pe3ynbratsl
ABOJTIOIHU:
PUCIIOCOOIEHHOCTh
OpPTaHU3MOB U
BUI000pa30oBaHue

[Tpucnoco61eHHOCTh OpraHHU3MOB
KaK pe3yabTar 3BoJIoIuU. [Ipumepsl
MIPUCIIOCOOJICHUI Y OPTaHU3MOB.
Apomopd03bI U UANOATATITAINH.

Bun u BumooGpa3oBanue.

Kputepun Buna. OcHOBHBIE (POPMBI
BHJ1000pa3oBaHusl: reorpaduueckoe,
AKOJIOTUYECKOE.

Jemoncmpavyuu:

Tabnuyvl u cxemol:
«IIpucrnoco0aeHHOCTh OPraHU3MOBY,
«["eorpaduueckoe BUA00Opa3OBaAHUEY,
«IKOIOTHYECKOE BUA000pa30BaHUEY.

Obopyoosanue: KOIIEKIUS
«ITpumepsl 3alIUTHBIX
IPUCTIOCOOJICHUH Y KUBOTHBIX),

PackpeiBaTh copepkaHHE€ TEPMHUHOB |
HOHSITHI: IPUCTIOCOOJIEHHOCTD,
MOKPOBUTEIbCTBEHHAS u
npeaocTeperaronas OKpacka,
MacCKHpOBKa, BUI000pa30BaHue.
OnucelBaTh MEXaHU3M BO3HUKHOBEHHUSI
MPUCIIOCO0JICHU I y OpraHU3MOB.
BoIsiBIIATE IO M300paXKEHUSIM, Ha >KUBBIX
1 (UKCUPOBAHHBIX Mpenaparax MpUMeEpHI
MPUCTIOCOOIEHHOCTH pacTeHuit U
’KHUBOTHBIX K YCJIOBHSIM Cpellbl OOUTaHus,
JIOKa3bIBaTh OTHOCHTEIHHYIO
11€71€CO00Pa3HOCTh MIPUCITOCOOJICHHIA.
XapaxkTepu3oBaTh CrIOCOObl U MEXaHU3MBbI
BU000pa30BaHus; OIHCHIBATH U
CpaBHHUBAaTh OCHOBHBIC

KOJUICKIIMSI HACEKOMBIX C Pa3IMYHBIMU
TUTIAMHA OKpackd;, Ha0Op IUIOMOB W
CEMSIH.

Jlabopamopnsie u npakmuueckue
pabomul:

JlaGopartopnas pabora Ne 2. «Onucanue
NPUCIIOCOOJICHHOCTH OpTaHM3Ma U ee

(hOpPMBI KOJIOTUTIECKOTO U
reorpauIecKoro BUA000pa3oBaHus
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OTHOCHUTCIIbHOI'O XapaKTepa»

1.7

HampaBnenus u nytu
MaKpOIBOIIOIUH

Maxkpo3Botonus.

dopMbl ABOJIONUH: (PrIIeTHYECKAS,
JIUBEPTEHTHAsI, KOHBEPI'E€HTHas,
napauiesbHasl. HeoOpaTumocts
sosonMK.  [IponcxoxaeHue oT
HECICIMAIN3UPOBAHHBIX TTPEIKOB.
[Iporpeccupyromias cnenyanu3anus.
AnanTvBHas paauaIusl.
Jemoncmpayuu:

Ilopmpemwi: A. H. CeBep1ios.
Tabauywl u cxemwvl: «Apomopho3b1»,
«nunoamganramuny, «O0mas
JIETEHEePALTUSI.

Obopydosanue: mojaenb «OCHOBHBIE
HATIPABJICHHS DBOJIIOIUNY; O0BEMHAs
mMonenb «CTpoeHHe TOJIOBHOTO MO3ra
MTO3BOHOYHBIX»

PackpeiBaTh cojepkaHue€ TEPMUHOB M
MOHATUI: MaKpOIBOJIIOIHS, (DUITOTCHE3,
OMOJIOTMYECKUIA TPOTrpecc U perpecc,
apomopdo3, uaMOadanTaIMs, OOIIas
JIeTeHepalys, aJanTUBHAS PaJHaIIvs.
XapakTtepru3oBaTh (POPMBI IBOJTFOTIHH.
BrisiBniaTe apomopho3bl U

WMo anTalllii Y PAaCTEHUH U )KUBOTHBIX.
CpaBHHMBaTh OHMOJIOTMYECKUI MPOTpecc M
OmoJIoruuecKuii perpecc, apoMopdos,
HIM0AIANITAlIAIO0 M OOTIYIO JIETeHEPAIIHIO.

BbIABIATE B3aUMOCBA3U MEXAY IyTSIMU
U HalpaBJICHUSAMU  DBOJIOLUU y
pPacTeHUN U )KUBOTHBIX
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HWroro yacos mo teme 9

Tema 2. Bo3HUKHOBeHNe U Pa3BUTHE KU3HU HA 3eMJie
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2.1

Hcropus ku3Hu Ha
3emiie 1 METOIBI €&
WU3yUYCHUA.
I'mnotesnl
MIPOUCXOXKICHUS
’KHU3HH Ha 3eMiie

JloHayuHblE  MOpENCTaBICHUSA 0
3apOXKIACHUU YKU3HU. Hayunsie
TUIIOTE3bl BOBHUKHOBEHUS KM3HU Ha
3emie: aOMOreHe3 U MaHCHepPMHUS.
XHMHUYECKas IBOJIIOIIHUS.

AOWOTEeHHBIN CHHTE3 OPraHMYECKUX
BEIIIECTB u3 HEOPTraHUYECKUX.
DKCNEPUMEHTAIBLHOE TOATBEPKICHUE
XUMHYECKOM ABOJIIOIHM.

Hauanpapie  3Tambl  OMOIOTHMYECKOM
seomonmu. l'mmoreza PHK-  mwupa.
dopmupoBaHrue MEMOPaHHBIX CTPYKTYP
u BO3HUKHOBEHHUE MIPOTOKJIETKHU.
[lepBble KIETKH HW WX 3BOJIOLMUS.
dopmMUpOBaHUE OCHOBHBIX TpyI
YKABBIX OPraHU3MOB.

Jemoncmpavyuu:

Ilopmpempui:

®. Penu, JI. I[Tactep, C. Muiep,

A. W. Omapumn, I'. FOpn.

Tabnuywvl u cxemol.: «BO3HUKHOBEHHUE
CoJIHEYHOM CHUCTEMBI»,

«Pa3BuTHE OpPraHUYECcKOro MHUpPay,
«PactutenbHas kieTka», «KuBoTHas

PackpeiBaTh cojiepikaHue TEPMUHOB M
MOHSATHUM:  KpealmoHu3M, aOuoreHes,
BUTAJIU3M, HaHCIIePMHUSI, OMOm073,
KOallepBaThl, MPOOUOHTHI, CHUMOHOTCHE3.

XapakTepu3oBaTb METOIbl  U3Y4YCHUS

HUCTOPHUYECKOTO MIPOIILJIOTO 3eMiIn.
[lepeuuncnsathb OCHOBHEBIE STambl
XUMHYECKOU u OHMOJIOTMYECKOM
SBOJIIOIUH.

N3narate conepkaHue TUIOTE3 U TEOPUi
BO3HUKHOBEHHUSI  KU3HU Ha  3emiie
(kpearoHn3Ma, CaMOITPOU3BOJIBHOTO
3apOXKIACHUS (cmoHTaHHOTO0),
naHcriepmuy, runore3sl  PHK-mupa).
OnuceiBath 3kcriepuMentsl C. Musiepa
u I'. IOpu no noiaydyeHuro OpraHUuYECKuX
BEIIECTB W3 HEOPraHUYECKUuX MyTEM
a0MOreHHOr0 CUHTE3a
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KJICTKa,
KIICTK»

«IIpokapuornueckas
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2.2

OCHOBHBIE ATaIlbI
SBOJIIOIINH
OpraHUYEeCcKOro Mupa
Ha 3emMJie, pa3BUTHE
YKU3HU 110 3paM U
nepruojiaM

Pa3Butne xu3Hu Ha 3emiie Mo 3pam U
nepuogam. Karapxeit. Apxelckasa u
nporepo3orckas 3pbl. [laneo3orickas
9pa u e€ mepuoJibl: KEMOPHUICKHIA,
OpPZIOBUKCKUH, CUITYPUUCKHU,
JIEBOHCKHM, KAMEHHOYT OJIbHBIMN,
IIEPMCKUH.

Me3o30KcKas 3pa U €€ MepPUobI:
TPHUACOBBIH, FOPCKHI, METOBOMU.
Kaiinozoiickas spa u €€ nepuomsbl:
M1aJIC€OreHOBbIN, HEOICHOBBII,
AHTPOMOT€HOBBIM.

XapakTepucTuKa KIuMaTta u
reoJIOTMYECKUX MporeccoB. OCHOBHbBIE
ATaIlbl 3BOJIFOLUH PACTUTEIBHOTO U
KUBOTHOTO MHUpa. ApoMopdO3bI Yy
pacteHui u )kUBOTHBIX. [losBIEHNME,
pacuBET U BBIMUPAHUE TPYIII KUBBIX

OpTaHU3MOB.

Jemoncmpayuu:

Tabnuyvr u  cxemwvi:  «Pa3Butne
OpPTraHUYECKOTO MHUPAY,
r€OXpPOHOJIOrMYeCcKas Ta0IUIa;

KOJIJICKOMA «(DOpMBI COXpaHHOCTH
HCKOIIaCMbIX KUBOTHBIX U paCTeHI/If/’I».

PackpsiBaTh conepxaHiue TEPMUHOB U
TIOHATHUI: 30H, 3pa, MEPUO/I,
apoMop(}o3bl, UAMOATANITAIINKI. 3HAThH
MOCIIEIOBATENBHOCTD S0HOB:
KaTapXxeu, apxeu, mpoTepo3ou,
danepo3oii; op: apxenckas,
MPOTEPO30MCKAsL, MAJIC030MCKasl,
ME€3030MCKasi, KAMHO30MCKasl; EPUO0B:
KeMOpUMCKUM, OPTOBUKCKUMA,
CWJIYPUMCKUU, ICBOHCKUH,
KaMEHHOYT OJIbHBIN, IEPMCKUU,
TPHUACOBBIH, FOPCKHM, METOBOU,
I1aJICOT€HOBBIM M HEOI'€HOBBIM,
AHTPOITOI€HOBBIM.

XapakTepu30BaTh OCHOBHBIE COOBITHS
B Pa3BUTHUU OPTAHUYECKOI'0 MUpPA T10
3paM U MepuoaaM reoJornaecKom
HCTOPUU; ATAIbl Pa3BUTHS
PACTUTEIBHOIO U JKUBOTHOT'O MUpA.
Boiienuth riaaBHbie apoMop(o3s
pacTeHuii 1 )KUBOTHBIX. CpaBHUBATh
MEXy cOOO0H TIpeicTaBUTeNeH
CUCTEMATHUYECKUX TPYII OPTaHU3MOB,
BBISIBJISITH YEPTHI YCIOKHEHUS U
MPUCTIOCOOJICHHOCTH K YCJIIOBUSM
KU3HU
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Jlabopamopnuvie u npakmuuecxkue
pabomeur:
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[Ipaktuueckas pabora Ne 1. «3yuenue
MCKOMAEeMbIX OCTaTKOB PpACTEHUU U
YKABOTHBIX B KOJJIEKLIHASX.

DKCKypcus «IBOJIIOLUS OPraHUYECKOTO
MHpa Ha 3emiie» (B
€CTECTBEHHOHAYYHBIN 158107
KpaeBeIUECKUM My3€eil)

2.3

CoBpemeHHast
cucTemMa

OpPTraHUYCCKOI'o MHUpa

Cucrema OpraHM4eckoro MHpa Kak

oTpakeHue  3BotolMU.  OCHOBHBIE

CHUCTEMATUYECKUE IPYIIbl OPraHU3MOB.
Hemoncmpauuu:

Tabauysr  u  cxemwvr:  «CoBpeMeHHas
CHUCTEMA OPTaHUYECKOTO MUPA»

PackpblBaTh cOAEp)KaHHE TEPMUHOB U
HOHATUIN: CUCTEMATHKA, UCKYCCTBEHHAs U
€CTeCTBEHHas Kiaccuukaius, OuHapHas
HOMEHKJIATypa, OPUHLIMII
UEPAPXUIHOCTH.

XapakTepu3oBaTh COBPEMEHHYIO CUCTEMY
OpPraHUYECKOro MUpa
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2.4

DBOIIONHUS YEIOBEKA
(a"HTpOMOreHe3)

DBOJIIOIUS YEJNOBEKAa. AHTPOIMOJIOTHUs
Kak Hayka. PazButue npencraBieHUul o
MIPOUCXOXKIECHUN 4YeloBeKa. MeTroabl
u3ydeHusi aHTpororene3a. CxojicTBa u
pa3yInuus 4eI0BEKa U KUBOTHBIX.
CucremaTHuecKoe MoJ0KEeHUE YeIOBEKa.
Jemoncmpavyuu:

Ilopmpemui: Y. Napsun. Tabauywl u
cxemvl: «CpaBHEHUE

AHATOMHUYECKUX YEPT CTPOCHUS
YeJI0BeKa M 4eJI0BEKOOOPa3HbIX
00€3bsH».

Obopyoosanue: CJIENKH Wi
M300paKEHUST KAMEHHBIX OpPYIHA

PackpeiBaTh comepkaHue TEPMHUHOB U
MOHATUI: aHTPOIOJIOTHSI, AHTPOTIOTEHE3,
yenoBeKk pasymHbli (Homo sapiens),
NpSIMOXOXKJICHHE, BTOpas CUTHAJIbHAsS
cucTeMa.

[Tepeuncnath 3aga4u aHTPOIIOIOTHH,
ATambl CTAHOBJICHUS U Pa3BUTHUSA
NPEJCTABICHUN O MTPOUCXOKICHUN
YeI0BEKa.

N3naratb  OCHOBHBIE  IOJIOXKEHHS
teopun Y. JlapBuHA, KPUTHYECKU
OLICHUBATh HEHAYUYHYIO HH(POPMAIUIO
0 TPOUCXOXKJCHUU YeIOBEKa. 3HATh
CHUCTEMATUYECKOE IOJIOKECHHUE

NEepBOOBITHOTO YENIOBEKA: KaMHHUYOIEPHI,
pyomuiia, ckpebia

Buga Homo sapiens, mepeducisaTh ero

MOP(0JIOT0-aHATOMUYECKUE TPU3HAKU

pa3HoOro ypoBHs (THII, KJIacc, OTPST U

ap.).

VYcranaBauBaTh  4epThl  CXOACTBA W
pa3iuuuii  4YelioBeKa U KUBOTHBIX.
OOBSICHATE H OICHHBATh 3HAYEHHE

HAaY4YHbIX 3HAaHUHU O IMPOUCXOKIACHUN
YCJIOBCKA JIsA IMTOHUMAaHMUA MCECTa U POJIn
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4eJI0BeKa B IPUPOJIE
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2.5

JIBMOKyIIIME CHITBI

(daxtopsr)
AHTPOTIOreHEe3a

JBrxymume CHJIBI (paxTopsr)
aHTpOIIOreHe3a. Hacnencrsennas
W3MEHUYHUBOCTh M €CTECTBEHHBIN OTOOP.
OO611ecTBeHHBIN oOpa3 KU3HU,
M3TOTOBJIEHUE opyui Tpyna,
MBIIIUICHUE, peYb. /lemoncmpayuu:
Tabauyer u  cxemvl:  «CpaBHEHHUE
AHATOMUYECKHUX YePT CTPOCHHS YeIOBEKa
" YeJIOBEKOOOPa3HBIX 00e3bIHY,
«OcHOBHBIE MeCTa IAJIEOHTOJIOIHYECKHUX
HaXO0JIOK MIPEIKOB COBPEMEHHOI0
YeI0BEKay.

O6opynoBaHue: MYJISIKU
«IIpoucxoxneHue YyeJIoBeKa

(MaJICOHTOJIOrMYECKUE HAXO/IKHU)»

PackpeiBaTh comepkaHue TEPMUHOB H
MOHATUH: (aKTOpPBI aHTPOIOTeHE3a,
TPYNIIOBOE  COTPYJAHHYECTBO, pEUb,
OpyIHuiHAs NeSTEeHHOCTD,
MOIUMOPHU3M.

XapakTepu3oBaTh JIBIKYIIHE CHIIbI
(dbakTophr) AHTPONOTeHE3a:
OMOJIOTMYECKHE W COI[HANIbHEIC,
CpPaBHHUBAThH WX MEXIY COOOi
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2.6

OCHOBHBIE CTaJINHN
ABOJIOIIMH YEJIOBEKA

OCHOBHBIC CTAJUH U BETBH ABOJIIOLIMU
YeJoBeKa: aBCTpaJoONuTeKH, YenoBek
yMenbid, YenmoBek MPAMOXOIAIINH,
Yenosek HeanaepranbCckuid, YenoBek

pa3yMHBIH ~ COBPEMEHHOI'0  THIA.
Haxonku  uckomaembIX — OCTAaHKOB,
BpeMsi  CYILECTBOBaHMS,  00JacTh

pacnpocTpaHeHusi, 00BEM TOJIOBHOTO
Mo3ra, 00pa3 >KM3HU, OpYIUA.
Jemoncmpayuu:

Tabnuyvr u cxemwvr: «OCHOBHBIE MeCTa
MAJICOHTOJIOrMYECKUX HAXOJOK NPEIKOB
COBPEMEHHOI0 YEJIOBEKAY,

«/IpeBHenme JIIOINY, «/IpeBHue
moan», «IlepBble COBPEMEHHBIE JTIOIN.

OO0opyzioBaHue: MYJISIKU

«[Ipoucxoxaenue yenoBeka» (OIOCTHI
aBCTPAJIONUTEKA, NUTEKaHTPOIa,
HeaHJIepTaliblla, KPOMAaHbOHIIA); CJIETKH
WIA W300pakKeHHsT KaMEHHBIX OpyAui
HEepBOOBITHOTO YeJI0BeKa:
KaMHHYONNEpPbI, pyouia, ckpedia

PackpeiBaTh copepkaHue TEPMUHOB U
MOHATUN:  aBCTPAJIONUTEK, YEIOBEK
YMEJIbId, YEJIIOBEK MPSAMOXOSAIINM,
HeaHjepTaell, KpOMaHbOHEII,
HEOIUTHYECKAs pEeBOIONMS,
MepBOOBITHOE UCKYCCTBO.

XapakTepru3oBaTh U CPABHUBATH MEXKIY
co00Oil OCHOBHBIE CTaJuU HBOJIIOLUU
YeJIOBEKA: XPOHOJIOTMYECKUI BO3pacT,
apeain pacrnpocTpaHeHus, 00BEM
rOJOBHOTO MoO3ra, 00pa3 XHU3HU U

opyaus Tpyna
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2.7 | YenmoBedeckue pachl 1 UYenoBeuecknue  pachl. OcHoBHbBIE | PackpeiBaTh copep:kaHue TEPMUHOB U
u MIPUPOJIHBIE OobIIHEe pachl: €BpOIlCOUIHAsL | IOHATHM: pachl, pacoreses,
azanTalyy 4eloBeKa (eBpasmiickasi), HErpo- aBCTpAJIOUAHAS | COLMANIAPBUHU3M, pacusm,
(3KBaTOpHAIbHASA), MOHIOJIOWJIHAsA | MeTucanMs.  XapakTepu3oBaTb U
(a3maTcko-aMepHKaHCKasi). CpaBHUBATH IIpeICTaBUTENEH
YeJI0BEYECKUX pac,
UepTsl MPUCTIOCOOJIEHHOCTH | paCKphIBaTh MPUYMHBI U MEXaHU3MBI
IIPEACTABUTENIEH YETOBEYECKUX pac K | pacoreHesa, IEpEeYrCIsiaTb W IPUBOJIUTH
YCIIOBUSIM CYIIECTBOBaHUsA. EIWHCTBO | mpuMepbl MPUCIIOCOOJIEHHOCTH YeOBEKa
YEJIOBEYECKHUX pac. Kputuka |k YCIIOBUSIM Cpelbl, IPUMEPHI
COIMAJIbHOTO JApBUHU3MA U pacu3Ma. MIPUCTIOCOOUTENILHOTO 3HAYEHUSI PACOBBIX
Hemoncmpayuu: IIPU3HAKOB.
Tabauyvt u cxemvi: «YenoBeueckue Jloka3piBaTh eauHCTBO BHga Homo
pace» sapiens, Hay4HYIO HECOCTOSTEIbHOCTh
pacoBBIX TEOPUH, HUAEH COLMUAIBLHOTO
JApBUHMA3MA U pacu3ma
Wroro yacos no teme 9

Tema 3. Opranusmsl U OKpYysKalIas cpena
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3.1 | Dxonorus Kaxk Hayka DKoJorus Kak Hayka. 3ajadu u pazznensl | PackpeiBaTh copep:kaHuE TEPMHHOB H
DKOJIOTUH. ITOHATHM: DKOJIOT U, II0JIEBBIE
MeTonbl 2KOJIOTMYECKUX UCCIEeIOBAHUNA. | HaOIIOJeHUS, AKCIIEPUMEHTHI,
DKOJIOrHYEeCKOe MHUPOBO33pPEHUE | MOHUTOPUHI  OKPYKAIOLIEH  CpE.bl,
COBPEMEHHOI0 YeJoBeKa. | MOJEIMPOBAHHUE, JKOJIOTMYECKOE
Jemoncmpayuu: MHUPOBO33PEHHUE.
Ilopmpemuer: A. T'ymbonsar, K. [lepeuncnaTe 3amaud  3KOJOTHH, €€
@. Pynbe, D. [exkeis. pa3zienbl U CBSI3W C JAPYTMMHU HayKamu.
Tabauyvt u cxemwvi: kapta «lIpupomnsie XapaKTepH30BaTh 5 MCTOEI
30HbBI 3eMITI» AKOJIOTMYECKUX UCCIEN0BAHUN

3.2 | Cpenpl ooutanus u Cpenbl oOuTaHUsI OpraHMW3MOB: BOJHAs, | PackpbiBaTh copepxaHue TEPMUHOB

IKOJIOTHYECKHUE
(dakTopsl

HAa3€MHO-BO3AylIHad,

BHYTpH-
DKkonoruyeckue PaxTopsl.

ITIOYBCHHA,

OpTraHU3MCHHAas.

Kinaccudukanus 3K0I0ru4ecKux

M TNOHATUH:  cpema  oOuTaHus,
AKOJIOTUYECKHUE bakTophl,
OMOJI0TrnYEeCKU ONTUMYM,

OTPaHUYUBAIOIIUNA (TUMUTHUPYIOIIIHI)
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(dbakTOpOB: aOMOTHUYECKHUE, OMOTUUECKUE U
aHTPOTIOTCHHBIE.

JleiicTBrE IKOIOTHIECKUX (PaKTOPOB

Ha OpraHu3MEbL. /[emoncmpayuu:

Tabauyvt u cxemvi: «Cpebl OOUTAHUS
OpPraHU3MOBY

dakrop.
XapakTepru3oBaTh YCIIOBUS cpen
oOuTaHus OpraHH3MOB;

KJIacCU(UIIUPOBATh M XapaKTEPH30BaTh
DKOJIOTHYECKHE (DaKTOPhI: aOMOTUYECKHE,
OHMOTHYECKHE U aHTPOIIOT CHHBIC.
OnuceiBaTh AEHCTBHE DKOJOTHYECKHUX
(dakTopoB Ha OpraHU3MBl.
XapakTepru3oBaTh 0COOEHHOCTH
CTPOCHHMS u YKU3HEIESITEIbHOCTH
pacTeHUN W JKUBOTHBIX pa3HBIX Cpej
oOHUTaHUS
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3.3

AOnoTHYeCcKue
bakTopsl

AOunornueckue (akTOophI: CBET,

TEMIIEpATypa, BJIQYKHOCTb.
doronepuoausm.lIpucnocobienus
OpPraHU3MOB K JICUCTBUIO aOMOTHYECKUX
dbakTopoB. buonornueckue puTMal.
Jemoncmpayuu:

Tabauyvt u cxemvi: «DOTOMEPUOTUZM.
Jlabopamopnsie u npakmuyeckue
pabomuwi:

JlaGopartopnas pa6ota Ne 3.

«Mopdonoruueckue OCOOEHHOCTH
pacTeHuil M3 pa3HbIX MECT OOWUTaAHUSIY.
Jlaboparopnast padora Ne 4. «Bnusiaue
CBETa Ha POCT W Pa3BHTHE UYEPCHKOB
KoJieyca»

PackpeiBath copepxaHue TEPMHUHOB H
MOHATUH: abnoTH4YecKkue PaKTopsl,
doroneproan3M, ONOTOTUIECKUE PUTMBI.

AHanu3npoBathb JEUCTBUE CBeTa,
TEMIIEpaTyphl, BIAKHOCTU HA OPraHU3MBbI
u PUBOAUTD OpUMEphI
MPUCTIOCOOIEHHOCTH OpPraHU3MOB.
[IpoBoauTh OHOIOrMYECKHE HAOJIIOAECHHUS
U 0pOpMIISITh PE3YJIbTAaThl MPOBEAEHHBIX
HaOJTIOIEHUI
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3.4

buornueckue
bakTopsl

buornueckune (akTOopBL. Bunsr
OMOTUYECKUX B3aUMOIEHCTBUN:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMOMO3 U
ero ¢hopwmel. [Tapazutusm, kooneparus,
MYyTyajau3M, KOMMEHCaJIU3M
(KBapTUPAHCTBO, HAXJIEOHUYECTBRO).
AMeHcaIn3M, HEUTpaau3M. 3HAUYEHHUE
OMOTUYECKUX

B3aUMOJICMCTBUM JUISL  CYIIECTBOBAHHUS

OpraHU3MOB B IIPUPOJIHBIX COOOIIIECTBAX.
Jemoncmpayuu:
Tabnuywl u cxemol: «llumieBbIe ST

PackppiBaTh conmepkaHHE TEPMHUHOB
U TIOHATUM: OMOTHYECKHUE (HaKTOPHI,
XUIITHAYECTBO, napasuTh3M,

KOHKYPEHIUSI, MYTyallu3M, CUMOHO3,

KOMMEHCAJIU3M, HaXJICOHUYECTBO,
KBapTUPAHCTBO, aMEHCaJu3M,
HEUTpAIU3M.

XapaxkTepu3oBarh OMOTHYECKHE

(akTOphpl U BUIBI B3aMMOOTHOIIEHUN
MEXKIy OpraHu3Mamu; HIPUBOIAUTH

MIPUMEPHI B3aHMMHOU
MIPUCITIOCOOJICHHOCTH OpraHU3MOB.
CpaBHuBaTh MeEX1y CcOOOW BHJbBI
OMOTHYECKUX B3aMMOJICUCTBUI
OpTraHU3MOB
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3.5 | Dxonoruyeckue 1 DKOJIOTUYECKHUE xapakTepucTuku | PackpeiBaTh cojaep)KaHHE€ TEPMUHOB U
XapaKTCPUCTUKH BHIA nonyisiiimi. OCHOBHBIE TOKa3zaTeNWd | MOHSATHM: TMOMYJSAIUsA, YHUCICHHOCTD,
1 MOy JISIHN IOIYJISALUNA: YUCIEHHOCTh, IJIOTHOCTh, | IUIOTHOCTh, POKIAEMOCTh, CMEPTHOCTB,
POXKJIa€MOCTh, CMEPTHOCTb, MPUPOCT, | MPUPOCT, MUTparus, JTHHAMHUKA
Murpamnus. J[MHaMuKa YHCIEHHOCTH | YHMCJIECHHOCTH MOMYJISIIUH.
MOMYJISIITUU U €€ PEeryJIsiusl. XapakTepu30BaTh OCHOBHBIC MTOKA3aTEIIN
Jemoncmpayuu: 1 DKOJIOTUUYECKYIO CTPYKTYPY MOIMYJISIINH;
Tabnuyot u  cxemvi: «llomynsuumy, | OMHCHIBATD MEXAHH3MBI PETyISIIH
«3aKOHOMEPHOCTH POCTa uYMCIeHHOCTH | (AC/ICHHOCTH MOIYJIIN
TIOTYJISIITUN HHPY30pUH-TYPETBKI.
Jlabopamopuvie u npakmuueckue
pabomul:
IIpakTuyeckas padora Ne 2. «ITogcuér
MJIOTHOCTH MOIYJISIIIUKA pa3HbIX BUIOB
pacTeHun»
Htoro yacoB 1o teme 5

Tema 4. Coo0O1iecTBa M IKOJOrHYeCKHE CHCTEMBI
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4.1 | CoobuiectBa CooOmiecTBO opraHu3mMoB — OuMoIeH03. | PackpbiBaTh copepkaHue TEPMUHOB U
OpraHn3MOB CTpykTyphl OuWoOIlC HO3a: BHAOBas, TOHITHI: OWOIEHO3, DKOCHUCTEMA,
POCTPAHCTBEHHAS, Tpoduueckast | OMOreoLeHo3, BUJIBI-TOMUHAHTBI,
(tummeBast). Buapl-1oMUHAHTHI. DKOJIOTHYECcKas HHIIIA.
Ces13u B OnorieHo3e. /lemoncmpayuu: XapaKTepu30BaTh OnoueHo3
Tabauyvr u cxemwvr: «[lumessle nemmy, (COOOMIECTBO), €ro BHJIOBYIO,
«bHOIIEHO3: COCTAB U CTPYKTYpay. MPOCTPAHCTBCHHYIO M TPO(PUICCKYO
Obopyoosanue: MOJEIb-aNIIIAKALIIS CTPYKTYPBI.
«Tunmaabie OUOTIEHO3BI»; TepOapuit OOBICHATH poJib KOMITOHEHTOB
«PacTtutenbHbIe COOOIIECTBAY; OuorieHo3a B MOJJCPKAHUU  €T0
Kosutekius «buoreHos» CTPYKTYpPHl W  CYIECTBOBAaHUS  Ha
onpeaenéHHon Ttepputopur. OObICHATH
OMOJIOTMYECKUM CMBICT SIPYCHOCTU U
JMCTOBOM MO3auKH. CpaBHUBATH
KOMITOHEHTBI OMOIIEHO30B, WX BHUOBYIO,
IMPOCTPAHCTBEHHYIO UM TPOPUUYECKYIO
CTPYKTYPBI, CBSI3U MEXITY OpraHU3MaMH
4.2 | DKOCUCTEMBI 151 DKOJIOTUYECKHUE CUCTEMBI (3KOcUCcTeMbl). | PackpbiBaTh cojep:kaHHE TEPMUHOB U

3dKOHOMCPHOCTH HX

CYILIECTBOBAHUS

ITonaTue 00 ’3K0CcUCTEME U
OHOre€OIEHO3E.
OYHKIIMOHATILHBIC KOMITOHCHTBI

IIOHSITHUH: DKOCHUCTEMa, OHOreoIeHO3,
MPOAYILEHTBI, KOHCYMEHTBI, PEAYIICHTHI,
Tpo(hUYECKUE YPOBHH, MTUIIICBAS
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9KOCHUCTCMBIL: IIPOAYICHTBI, KOHCYMCHTEI,

PEAYLEHTHI.

KpyroBopoT BelecTB 1 NOTOK SHEPTUU B
HKOCUCTEME.

Tpoduueckue (mumIeBbIC) YPOBHH
sKocucTembl. [IulieBbie e U CETH.
OCHOBHBI€ MMOKA3aTEIN 3KOCUCTEMBI:
onomacca, IpoayKIHs. DKOJIOTHYECKUE
MUpaMU/JIbl: TPOAYKIIUHU, YUCIIEHHOCTH,
oromacchel. CBOMCTBA SKOCHUCTEM:
YCTOMYUBOCTD, CAMOPETYJIALINS,
pa3BUTHE.

Cykieccus.

Jemoncmpayuu:

Ilopmpemui: A. JIx. Tencin, B.
H. Cyxaués.

Tabauyvt u cxemoi: «IIpupoiHbIe

coobmiecTBay, «Llenu muranus»,
«KoNoruYecKas mupamMuIar

LETb U CETh, IKOJIOTUYECKUE TUPAMUIBI,
Ooromacca, MpoayKIHUs, CYKIECCHUS.
XapakTepu3oBaTb CBOMCTBA IKOCUCTEMBI
(e€ crmocoOHOCTh K ITTUTEIBHOMY
caMoNoJJAep>KaHUI0, OTHOCUTEIbHO
3aMKHYTBIA KPYTOBOPOT BEILIECTB,
HEO0OXOAUMOCTb ITOTOKA SHEPTHUH ).
CpaBHUBaTh NAaCTOUIIHBIE U IETPUTHBIC
MUIIEBBIC IIETH, TPOPUIECKUE YPOBHU
HKOCUCTEMBI.

PaznuyaThs nupaMuibl TPOYKIIUH,
MAPaMHU/JIbl YUCIIEHHOCTH U TUPaMU/IbI
OroMacchbl.

CocTaBisTh UENU U CETH MUTAHMUS.
IlepeuncasaTb CBOMCTBA 3KOCUCTEM:
YCTOWYUBOCTb, CAMOPETYJIALINS, Pa3BUTHE
(cykueccusi).

OnuchIBaTh MEXaHU3M TOJIJICPKAHUS
paBHOBECHUS B SKOCHCTEMAX.
XapaKkTepu30BaTh CyKIECCHH, BBISIBISATD
NPUYKHBI U 00IIME 3aKOHOMEPHOCTH
CMEHBI 3KOCHCTEM
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4.3

[IpuponHbie
AKOCUCTEMBI

[IpupoaHbIE 3KOCUCTEMBI.
DKOCUCTEMBl peK U  03€p.
DKOocUCTEMa XBOWHOrO WU
HIMPOKOJIMCTBEHHOTIO JIECa.

PackpriBaTh coep)kaHie TEPMUHOB U
TIOHSATHI: BOJHBIE SKOCUCTEMBI,
OHOreo1eHo3bl, (PUTOMIAHKTOH,
300IIaHKTOH, OEHTOC, TYMYC.

Jemoncmpavyuu:
Tabauyvt u cxemvl: «IKOCHCTEMA
IUPOKOJIMCTBEHHOTO Jgecay,

«JKOocHUCTEeMa XBOHMHOI'O Jjecay,
«buorneHo3 BogoEMa.

Obopydosanue. repbapuu U KOJUICKIIUH
pacTeHU U )KMBOTHBIX, MPUHAJISKAITAX
K pa3HbIM DKOJIOTUUYECKUM T'pyIamM
OJTHOTO BHA

[IpuBOIUTH TPUMEPHI TPUPOTHBIX
3KOCUCTEM CBOEU MECTHOCTH.
CpaBHUBATh HA3€MHbBIE U BOJIHBIC
HKOCUCTEMBI; OPraHU3MBbI, 00pa3yroIIne
pasHbie TpodUUeCcKue ypOBHU
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4.4 | AHTpOTIOTEHHBIC AHTpPOIIOT€HHBIE SKOCHUCTEMBI. PackpeiBaTh copepxaHue TEPMHUHOB H
IKOCHUCTEMBI AFpOSKOCI/ICTeMBI. MOHATHH; AHTPOIIOICHHAsA 3KOCHUCTEMA,
YpOoskocucremsl. buonornueckoe u arpos’kocucTema, ypoosKocucrema,
X035CTBEHHOE 3HAUCHUE O6uopazHooOpasue.
arpo’KOCHUCTEM U YPOOIKOCHUCTEM. XapakTepu30BaTh arpOdIKOCUCTEMBI U
buopaznooOpasue kak (pakTop ypOO3IKOCUCTEMBI, 0COOEHHOCTH UX
yCTOWYMBOCTH 3KOocucTeM. CoXpaHEeHHEe | CYIECTBOBAHUS.
OMOJIOTUYECKOT0 pa3HoOOpa3us Ha [IpuBOAUTH MPUMEPHI AHTPOTIOTEHHBIX
3emie. emoncmpayuu: HKOCUCTEM CBOEH MECTHOCTH, OIIUCHIBAThH
Tabnuyvl u  cxemvl:  «ATPOIEHO3». WX BUIOBOH COCTaB M CTPYKTYDY.
O6opyoosanue: xomwtekuus «Bpegurenmn CPaBHUBATH COCTAB U CTPYKTYPY
BAXKHEHIIIAX CEIIbCKOXO03IMCTBEHHBIX | ITPUPOAHBIX SKOCHCTEM H arPO3KOCUCTEM,
KyJIETYp» arpo’KOCUCTEM U YPOOIKOCUCTEM
4.5 | buocdepa — VYuenue B. U. Bepnaackoro o 6uocdepe. | PackpwiBath cojepkaHue TEPMUHOB U
riodasbHast I'panuiiel, cocTaB U CTPYKTYypa NOHATUH: Ouocdepa, )KMBOE BEIIECTBO,

HKOCUCTEMA 3EMITU

ouocdepsl. XKuBoe BEIeCTBO U €ro
¢ynkiun. Ocodbennoctu 6uocdepsl kak

JUHAMUYECKOE PaBHOBECHE.
OuenuBats Bkiaja B. 1. Bepnanckoro
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r100aJIbHOM PKOCUCTEMBI.
JlunamMudeckoe paBHOBecHe M oOpaTHas

CBsI3b B OMocdepe.

JHemoncmpayuu:

Iopmpemuwi: B. . BepHaackuil.
Tabauywl u cxemwvr: «O0OAs CTPYKTYpa
ounocdepri», «PacpocTpaHeHE KU3HU B
ouocheper, «O30HOBBIN KpaH
ouocheps»

B CO3/1aHME yueHus o Ouocdepe.
XapakTepu3oBaTh cocTaB Ouochepsl,
(GYHKIIUU )KUBOTO BelecTBa Onocdepsl u
ornpeaensTh (Ha KapTe) 00JacTH ero
HauOOJIBIIETO PACTIPOCTPAHEHUS.
[IpuBOAUTH IPUMEPHI IPOSIBICHUS
(GyHKUMNA XKUBOTO BelecTBa Ouocdepsl,
OMOT€OXUMHUYECKOH IeATENbHOCTH
YeJloBeKa.

[lepeuncnars ocoOeHHOCTH OuoCchepbl
KaK T7100aJIbHOM 9KOCUCTEMBI 3eMITH

4.6

3aKOHOMEPHOCTH
CYIIECTBOBAHMUS
ouocdepsl

KpyroBopots! BemecTs u
OMOTreOXUMHUYECKHE KBl JJIEMEHTOB
(yrnepona, a3ora).

3oHanbHOCTh OMochepsl. OCHOBHBIE
Oouomel cyuu. lemoncmpayuu:
Tabnuysr u cxemwvl: «KpyroBopor

yraepoga B 6uocheper, «Kpyroopor
a30Ta B MPUPOJIC»

PackpeiBath copepxaHue TEPMHUHOB H
MOHSTHUH: TIEJIOCTHOCTH OnOCheps,
KPYTOBOPOT BEIIECTB,
OMOreOXMMUYECKHE IIUKIIBI DJIEMEHTOB,
30HAJILHOCTH OMoc(epbl, OMOMBI.
OnucelBaTh KPYroBOPOT BEIIECTB,
OMOreOXMMUYECKHE IHUKIBI a30Ta |
yraepojaa B 6uocdepe.

OOBACHATH, TPUUYUHY 30HATBLHOCTH
oumochepsl. ITepeuncasarh u
XapaKTepU30BaTh OCHOBHBIE OHOMBI
CylI 3eMiu
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4.7

YenoBeyecTBO B
ouocdepe 3emn

YenoseuecTBO B Onochepe 3emii.
AHTpONOreHHbIE W3MEHEHUS B
ouocdepe. 'modanbHbIC

PackpeiBaTh copep:kaHue TEPMUHOB U
IIOHATHUN: aHTPOIIOIC€HHBIE W3MEHEHMS,
HKOJIOTUYECKUH KPU3HC, TI100aIbHbIE

AKOJIOTUYECKUE MTPOOIEMBI.
Hemoncmpauuu:

Tabnuywvl u cxemol: «IlpumepHbie
AHTPOIIOIEHHBIE BO3/ICMCTBUS Ha
npupoay», «Baxuenime uCTOYHUKH
3arpsI3HEHUS BO3/1yXa U TPYHTOBBIX
Boa», «I[louBa — BaxkHeHIas
cocrtasisitonias ornochepbr», «DakTopbl
Jerpagauny nouBy, «llapHUKOBBIM

b dexTy, «DakTophl paTuOaKTUBHOTO
3arpsisHeHust ouochepsi»; Kpachas
kHura P®, nuzodpaxxeHus: oXxpaHseMbIX
BHJIOB PACTEHHUM U KUBOTHBIX

MPOOJIEMBI.
XapakTepu3oBaTb 6HochepHyIo poib

YeTI0BEKa.
[IpuBOAMTH MPUMEPHI AHTPOTIOTEHHBIX
U3MeHeHul B Onocdepe.

OueHuBaTh MOCIEACTBUS 3arpsI3HEHUS
BO3YIIHOM, BOOJHOW CPEIbl, N3MEHEHUS
KJINMaTa, COKpaIieHusi 0nopazHoo0pasus.
®opMyIUpOBaTh COOCTBEHHYIO MO3UIIUIO
[0 OTHONICHUI0O K TJIOOAJIBHBIM W
pEruoHAIbHBIM AKOJIOTUYECKUM
mpobieMam, apryMEHTHUPOBAaTh  CBOIO
TOYKY 3PEHUSI.

HaspiBaTh npuyuHbI TOSBICHUS
MIPUPOIOOXPAHHON ITUKHU, PACKPHIBATH
3Ha4YE€HHUE Mporpecca AJis

PEOI0JIEHUS SIKOIOTHYECKOT O

Kpu3uca
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4.8 | CocyriecTBOBaHUE 1 Cocy1iecTBOBaHUE TPUPOJIBI U PackpeiBaTh cojepkaHue TEPMUHOB U
NPUPOABI U yenoBevyecTBa. CoxpaHeHHE TTOHSTHM: palroHaNIbHOE
YeJIOBEYECTBA OouopazHooOpasus Kak OCHOBA IPHPOIOIONE30BAHHKE, YCTOMYHUBOE

ycToitunBocTu 6uocdepnl. OcHOBA pa3sBUTHE, KOYBOTIOIHS.
PanuOHAILHOI'O yIIPABICHHA XapaKkTepu30BaTh PALMOHAIBHOE
HPUPOIHBIMH PECYPCAMU 1 HX HCTIOJIb30BAHUE IIPUPOIHBIX PECYPCOB;
MCIIONILb30BaHuUE. JJOCTHIKEHUSA OMOTIOTUN | ocHOBHBIE ITOI0KEHUS KOHICIIIUN

1 OXpata IpHUPOABL. YCTOWYUBOTO Pa3BUTHS
Hemoncmpauuu:

Tabauywl u cxemwvl: «buocdepa n

YeJIOBEK»

Nroro wacoB mo teme 9

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI' PAMME
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