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IHOACHUTEJIBHASA 3AIIMCKA

[Tpu pa3paboTtke IpPOrpaMMbl 1o ouonoruu TEOPETUYECKYIO OCHOBY IS
OIpeNeNieHus] MOAXOA0B K (OPMHPOBAHUIO COAEpkKAHHUS Y4eOHOro MpeaMera
«buomnorusa» COCTaBWJIN: KOHIIENI TyaJIbHbIE MOJIO>KCHUS dI'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LieJIel, COJepXaHHs, pe3yJlbTaToB OOy4YeHHs M TpeOOBaHMH K YpPOBHIO
MOJATOTOBKH BBIITYCKHUKOB, TOJIOKEHUS 00 OOmuX MeasIX ¢ NPUHIIUIAX, XapaKTePU3YIOIIUX
COBPEMEHHOE COCTOSHHUE CHCTEMBI CpeqHero obOmiero obpaszoBanusi B Poccuiickoit denepanuu, a
TaKXKE IMOJIOKEHUS O crienupuKke OMOIOTHH, e¢ 3HAYCHUH B IIO3HAHUH >KUBOU MPUPOJIBI U 00eCIeueHIH
CYILIECTBOBaHMs yesioBedeckoro oobmectBa. CoriacHo Ha3BaHHBIM IOJOKEHUSM  OMpeeIeHbI
OCHOBHBIC (DYHKIIMHM TPOTPaMMBI TI0 OMOJIOTHH B €€ CTPYKTYpa.

[IporpamMmma 1o OHWONOTMH JaeT MPEACTaBIEHUE O IeNsiX, 00 oOImied crpateruu OOydeHUs,
BOCIUTAHUS M Pa3BUTHS OOYYAIOMIMXCS CPEACTBAMHU y4yeOHOro IpenmMera
«buonorusy, onpenenser 00s13aTeNIbHOE IPEIMETHOE COJEPKAHUE, €TO CTPYKTYPY, paclpeesieHue 1o
pasnenaMm M TeMam, PEKOMEHIYEeMYIO MOCIeI0BATEIbHOCTh H3YUeHHsI yUeOHOro MaTepuaia ¢ y4eToM
MEXIIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBS3€H, JOTMKH 00pa30oBaTENIbHOTO MPOIecca, BO3PACTHBIX
0COOEHHOCTEH 00YyJYarOIIUXCH.

B mporpamme mo Guonorum Takke YYUTHIBAIOTCS TPEOOBAaHMS K IJIAHUPYEMBIM JIMYHOCTHBIM,
METalpeAMETHBIM U TNPEAMETHBIM  pe3yibrataM  0oOydeHHs

B (opMuUpOBaHWM OCHOBHBIX BHJIOB Y4EOHO-TIO3HABATEIBHOW JEATEILHOCTH/Y4eOHBIX EUCTBUI
00y4aroUMXcs 0 OCBOCHHUIO COIEPKAHMS OMOJIOTUYECKOT 0 00pa30BaHHUSL.

B nporpamme no Ouomormum (10-11 xmaccel, 0a30BbIii ypOBEHB) pealM30BaH MPUHIUI
IPEEeMCTBEHHOCTH B MU3y4EHUU Ouosoruu, O6aaromaps ueMy B Hel IPOCMATPUBAETCSl HAIMPABICHHOCTh
HA pa3BUTHE 3HAHUH, CBSA3aHHBIX C (OPMHPOBAHHWEM ECTECTBEHHO-HAYYHOTO MHPOBO33PEHHS,
[IEHHOCTHBIX OPHEHTAIIUH JIMYHOCTH, HSKOJOTHYECKOTO MHBIIIJICHUS, MPEICTaBICHUNA O 310POBOM
o0pase XH3HU U OEpeKHBIM OTHOIICHHEM K OKpyXarolled mpupomaHoi cpene. [Toatomy Hapsgy c
u3ydeHueM 00IIeONOIOrHUeCKUX TeOpHil, a TaKKe 3HAHUW O CTPOCHUU )KHBBIX CHCTEM Pa3HOTr'0 paHTa
U CYIIHOCTH OCHOBHBIX IPOTEKAIOMIMX B HHUX IMPOIECCOB B MPOrpamMMme Mo OMOJIOTHH YACICHO
BHMMAaHUE HMCIOJIb30BAHUIO MMOJYYEHHBIX 3HAHUN B MOBCETHEBHOM >KU3HU ISl PEUICHUS! TPUKIIATHBIX
3a/1a4, B TOM YHCIe: TPO(UIaKTUKN HACIEICTBEHHBIX 3a00JIEBAaHUN YEIOBEKA, METUKO-TeHETUYECKOT O
KOHCYJIbTUPOBAHUS, OOOCHOBAHHUS HKOJIOTMYECKH I€1€CO00pa3HOro MOBEACHUS B OKpYXKaroliei
IPUPOAHON Cpele, aHalM3a BIMSIHUS XO3AHMCTBEHHOW JEATENbHOCTH YENIOBEKa Ha COCTOSHUE
NPUPOAHBIX M HCKYCCTBEHHBIX IKOCHUCTEM. Y CHJICHHE BHHUMAaHHUS K TMPUKIATHOM HAIPaBICHHOCTH
yuebHoro mnpenmera «buomorus» MNPOJUKTOBAHO HEOOXOIUMOCTBIO OOECIEeYEeHHUs YCIOBHM IS
pelIeHuss OIHOM M3 aKTyaJbHBIX 3aJad IIKOJHHOIO OHOJIOrMYecKOro o0pa3oBaHUs, KOTOpas
npeanonaraer (HOpMHPOBaHHE Y OOYYAIOUIMXCS CHOCOOHOCTH aJalTUPOBATBCA K HW3MEHEHUSIM
JUHAMHUYHO pa3BUBAIOIIETOCS] COBPEMEHHOI0 MUPA.

[Tporpamma 1o GMOJIOTUU ABISETCS OPUEHTHUPOM JJIsl COCTABIEHHS pabounX MporpaMM, aBTOPbI
KOTOPBIX MOTYT MPEJIOKUTh CBOM BapUAHT IMOCIEIOBATEILHOCTH U3YyUYCHHUSI M CTPYKTYpPhl Yy4eOHOrO
Mareprasia, CBoe BuUIeHHE IyTed (opmupoBanus y odOywarommuxcs 10—11 kmaccoB mpeaMeTHBIX
3HaHWH, YMEHUH M CHOCOOOB Y4YeOHOW JEATEILHOCTH, a TaK)KEe METOAWYECKHX pElICHUH 3a1ay
BOCIIUTAHUS U Pa3BUTHUSI CPEACTBaMH yaeOHOTO nipenmera «buomorusy.

buonoruss Ha ypoBHe cpenHero ob6miero oOpa3oBaHMs 3aHMMaeT BaxkHoe MmecTo. OH
oOecrieunBaeT popMHUpOBaHKE Y O0yUYAIOIIMXCS MPEACTABICHUI 0 HAyYHOW KapTHHE MUPA, pacCIIUpseT
1 00001aeT 3HaHUS O KUBOU MPUPOJIC, €€ OTIMIUTEIBHBIX PU3HAKAX — YPOBHEBOH OpraHU3allly U
HBOJIIOIIMM, CO3/Ia€T YCJIOBWUS JJIsi: TIO3HAHUST 3aKOHOB IKUBOW TPHUPOABI, (HOPMHPOBAHHS
(GYHKIIMOHATBHOM TPaMOTHOCTH, HaBBIKOB 3/I0POBOI'0 U 0€30MacHOro 00pa3a >KU3HHU, IKOJIOTUYECKOr 0

MBIIIJICHHU S, HEHHOCTHOI'O OTHOILICHUA K JKUBOM npupoac U 4C€JI0BCKY.
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bonbimioe 3HayeHue OMONOrMS MMEET TakXke JJIsI  PEUICHMsT  BOCHUTATENbHBIX H
pa3BUBAIOIIMX 3a7]a4 CpeAHero oO0Iiero oOpa3oBaHUs, couuaaM3aluu olyyarommxcs. M3yueHue
Ouonoruu obecredynuBaeT yclnoBus AN (OPMUPOBAHMS HHTEIUICKTYalIbHBIX, KOMMYHUKAIIMOHHBIX U
MH(OPMAIIMOHHBIX HABBIKOB, 3CTETUUYECKOM KYJBTYpbI, CIIOCOOCTBYET MHTErpaluu OMOJIOTHYECKHX
3HaHUW C TPEJCTaBJICHUSMU M3 JAPYTrUX YUEOHBIX IMPEIMETOB, B YAaCTHOCTHU, (U3UKU, XUMUU U
reorpaduu. Ha3BaHHBIE TONOXKEHHWS O TMpeaHa3HaueHUH yueObHoro mpenmera «buomorus»
COCTaBWJIM OCHOBY

JUIsL OTpEIeNeHUs] MOAX0M0B K OTOOPY U CTPYKTYPHPOBAHHUIO €r0 COACpNKAHUS, MPEACTAaBICHHOIO B
nporpamme 1o OHOJIOrvH.

Ot6op comepxanusi ydyeOHoro mpeamera «buomnorus» Ha 0a30BOM YpPOBHE OCYIIECTBICH C
MO3UIUNA KyJIbTYPOCOOOPA3HOTO TMOAXOAA, B COOTBETCTBHU C KOTOPHIM OOydYaromuecs JOJIKHBI
OCBOWTH 3HAHUS M YyMCHHWs, 3HAUYMMbIC JIT (OPMUPOBAHUS OOIMIEH KYyJIbTYpPBI, ONPEIEIISIONINE
MOBE/ICHUE YEJIOBEKA B OKPYKAIOIIEH MPUPOHON cpenie, BOCTPEOOBAHHBIC B MTOBCEAHEBHOW KU3HU U
MpaKTHYEeCKO nesTenbHOCTH. Ocoboe MecTo B 3TOM CHUCTEME 3HAHMM 3aHUMAIOT 3JEMEHTHI
COZepKaHUs, KOTOpBIE CIYXaT OCHOBOH Myl (OPMHPOBAHUS MPEICTABICHUH O COBPEMEHHOM
€CTeCTBEHHO-HaYYHON KapTHHE MHpPa U IIEHHOCTHBIX OPUEHTAIMSAX JMYHOCTH, CIOCOOCTBYIOLIMX
FyMaHU3alUK OMOJIOTHYECKOro 00 pa3oBaHMsL.

CTpyKkTypupoBaHuE COACpXaHUA Y4YeOHOrO MaTepuaja B MporpaMMe IO OWOJOTHU
OCYIIECTBJICHO C Y4Y€TOM IPUOPUTETHOrO 3HAYEHUS 3HAHUU 00 OTIUYMUTEIBHBIX OCOOEHHOCTSIX
JKUBOM TpUPOABI, O €€ YPOBHEBOH oOpraHu3allMid U 3BOJIOLMU. B cooTBEeTCTBUM C 3TUM B
CTpYKType ydeOHOoro mpenmera «buosorusy BbIIEIEHBI CIEIYIOIUE COACPKATEIbHBIE JIHHUU:
«buonorust kak Hayka. MeTonbl HaydyHOro mo3HaHus», «Kierka kak OHMONOrMYecKas CUCTEMay,
«Opranu3m Kak Ouonormueckas cucrema», «CuUcTemMa W MHOroo0Opasue OpPraHUYecKOro MHUpay,
«DBOJIOIHS )KUBOU MPUPOIBI», « IKOCHCTEMBI U TPUCYIIUE UM 3aKOHOMEPHOCTH .

Lens wu3ydenuss ydeOHoro mpenmera «buomorus» Ha 0a30BOM ypOBHE — OBIIAJ€HUE
00yYaIONIMMHUCS 3HAHUSAMHU O CTPYKTYpHO-(DYHKIIMOHAIBHOW OpPraHU3alliy KUBBIX CUCTEM  pa3HOTO
paHra M TOpUOOpPETEHHWE YMEHMM HCIONb30BAaThb ATU  3HAHUS I TPAMOTHBIX JCHCTBUN B
OTHOIIIEHUH 00BEKTOB KUBOH MPUPOABI U PEIICHUSI PAa3IMYHBIX KU3HEHHBIX TTPOOIIEM.

Hoctuxenue 1eIu U3y4YeHUs y4eOHOTro npeamera «buonorus» Ha 6a30BOM
YpOBHE 00€CIeynBaeTCs pelIeHHeM CIeYIOUINX 3aa4:

OCBOCHHE OOYYaIOIIUMHCS CHCTEMBI 3HAHMH O OMOJIOTMUECKHX TEOPHsIX, YUYCHUSX, 3aKOHAX,
3aKOHOMEPHOCTSIX, TUTIOTE3axX, npaBujax, CITyKaluX OCHOBOU Uil (pOpMHUPOBAHUS
MPEJICTaBICHUM O €CTEeCTBEHHO-HayYHOW KapTHHE MHUpa, O METOAAaX HAY4YHOIO MO3HAHUS, CTPOEHUH,
MHOr000pa3ud M OCOOEHHOCTAX MHMBBIX CHCTEM pA3HOrO YPOBHS OpraHU3alid, BBIIAIOLIUXCS
OTKPBITUAX M COBPEMEHHBIX MCCIIEIOBAaHUAX B OMOJIOTHH;

dhopMupoBaHue y o0ydJarommxcs MMO3HABATEIbHBIX, WHTEJUIEKTYaJIbHBIX U
TBOPYECKUX CIIOCOOHOCTEH B Ipoliecce aHaiu3a JAaHHBIX O MYyTAX Pa3BUTHS B OMOJIOTMHM Hay4HBIX
B3IJIJI0B, MJIEW U TIOIXO/I0B K U3YUYEHUIO KUBBIX CUCTEM Pa3HOI'0 YPOBHS OPraHU3allUu;

CTaHOBJICHHE y OOydYarommxcs OOIIed KyJIbTypbl, (YHKIIMOHAJIHHOW T'PAMOTHOCTH, Pa3BUTHE
yMEHUN OOBSCHSITh W OILEHUBAThH SIBICHUS OKPYXKAIOIIEro MHUpa >KUBOW MPUPOIBI HA OCHOBAHUU
3HAHUU U ONBITA, MOJTYYCHHBIX TPH U3YUEHUH OUOJIOTUH;

(dbopmMupoBaHre y 00y4arOIIMXCS YMEHHH WLTIOCTPHPOBATh 3HAYEHHE OMOJIOTMYECKUX 3HAHHUH B
MPAKTUYECKON JEesSTEIbHOCTH YEJIOBEKA, pPAa3BUTUU COBPEMEHHBIX MEAMIIMHCKUX TEXHOJOTUH H
arpoOMOTEXHOJIOTHiA;

BOCIIUTAHHE YOEXKIEHHOCTH B BO3MOXHOCTH IIO3HAHHUS YEIOBEKOM JKHBOM IIPUPOJIBI,
HEOOXOTUMOCTH OEpPEeXKXHOr0 OTHONICHHS K HEH, COOJIOJCHUS STHYECKHX HOPM MPH MPOBEICHUHU
OMOJIOTUYECKUX MCCIIEIOBAHNUIT;

OCO3HAHHE IICHHOCTH OWOJIOTHYECKUX 3HAHMUW ISl TOBBIIICHUS YPOBHS DKOJOTMYCSCKOU
KYJbTYPBI, U GOPMHUPOBAHUS HAYYHOTO MUPOBO33PCHHUS;

IIPUMEHEHUE TPUOOPETEHHBIX 3HAaHUM M YMEHMH B IIOBCEIHEBHOW JKHU3HM Ul OLIEHKU
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MIOCTIC/ICTBUN CBOCH JESITEILHOCTH IO OTHOIICHUIO K OKPYXKAOIIEH cpeie, COOCTBEHHOMY 3/I0POBBIO,
o0ocHOBaHHUE U COOIOIeHHE Mep MPO(UIIAKTUKU 3a00JICBaHUA.

B cucreme cpemHero oOmero oOpa3oBanus ~ «buosorus», u3ydyaemas Ha 0Oa30BOM
YPOBHE, SABIISETCS 00s3aTEIBHBIM YYCOHBIM ITPEIMETOM, BXOISIIMM B COCTaB MPEIMETHOW 00JIacTh
«EcTecTBeHHO-HAYyYHBIC TTPESIMETHIY.

OO61ree 4MCIO0 4acoB, PEKOMEHIOBAHHBIX I M3ydeHHs Owosoruu, — 68 dacos: B 10 kimacce —
34 gaca (1 gac B Heneno), B 11 kmacce — 34 gaca (1 4ac B Heneno).



COJEPXAHME OBYYEHUA

10 KJACC

Tema 1. buoJsiorusi kak Hayka

buonorus kak Hayka. CBsi3b OHONOrMUM C OOIIECTBEHHBIMM, TEXHUYECKUMHU U APYTUMU
€CTECTBEHHBIMU HaykaMu, ¢uiocodueit, STUKOH, OSCTETUKOM U mpaBoM. Pomp Ouomorunu B
(GbopMHpOBaHUH COBPEMEHHOM Hay4yHOU KapTUHBI MUpa. CrcTeMa OMOJIOrMYeCKUX HayK.

MeToapl MO3HAHMS >KUBOM NpUpOAbl (HAOIIOAEHHME, SKCIIEPUMEHT, OMHCAaHHWE, H3MEpEHUeE,
KJIaccu (pUKAIHs, MOJCIMPOBaHKE, CTATUCTHYECKast 00paboTKa JaAHHBIX).

Hemoncmpayuu:
Iopmpemuwi: Y. lapsun, I'. Mennens, H.K. Konbsuos, x. Yorcon u ®@. Kpuxk.
Tabauybvl u cxemwvr. «MeTOABI TO3HAHUS KUBOU IPUPOIBIY.

Jlabopamopuvie u npakmuueckue padomoi:
[Ipaktnueckas pabora Ne 1. «Mcnosp3oBaHue pasiIMyHBIX METOJOB IpU H3YYEHUHU
OMOJIOTHYECKUX 00BEKTOBY.

Tema 2. )KuBble cucTeMbl M HX OpPraHu3alus

Xusble cuctembl (OHOCHCTEMBI) KaKk IpeaMeT n3ydeHust ononoruu. OTiIndue KUBbIX CUCTEM OT
HEOPraHUYECKON IPUPOJIBI.

CpoiicTBa 6MocucTeM M UX pazHOOOpa3ue. YPOBHU OpraHM3aluu OMOCHUCTEM: MOJIEKYIISIPHBIH,
KJIETOYHBIH, TKAHEBBIH, OpraHU3MEHHBIH, MOMYJISIIIUOHHO -BUJIOBOH, 9KOCHUCTEMHBIN
(OuoreorieHoTUY €CKUI), OMOCEPHBIA.

Hemoncmpayuu:
Tabauyst u cxemovr: «OCHOBHBIC IPU3HAKHU )KU3HI», «Y POBHH OpraHU3aIlUU )KUBOW MIPHPOIBD».

Obopyoosanue: moaens monekysl JJHK.

Tema 3. XumMuueckuii cocTaB U CTPOEHHE KJIETKH

XUMHYECKHNA COCTAB KJIETKH. XUMUYECKHAE DIEMEHTBI: MAKPOAJIEMEHTHI, MUKPOJIEMEHTHI. Bona
Y MUHEpAJIbHbBIE BEILIECTBA.

@OyHKIMM BOJBI 1 MUHEPATIbHBIX BEIIECTB B KieTke. [lonepikanie ocMoTHYeCKOro OanaHca.

benxu. CoctaB u cTpoeHue OenkoB. AMHHOKHUCIOTBI — MOHOMeEpHl OenkoB. He3ameHumsble u
3aMEHUMbIE AMUHOKHUCIIOTBl. AMHHOKHMCIIOTHBIN COCTaB. YPOBHU CTPYKTYpbl OEJIKOBOH MOJIEKYJIBI
(mepBuYHas, BTOpUYHAs, TPETUYHAs U UYETBEPTUUYHAs CTPYKTypa). XUMHUUYECKHE CBOWCTBA OEIJIKOB.
buonornyeckne QyHkuu OEITKOB.

@®epmeHThl — Ouosormueckue KataauzaTopbl. CTpoeHue ¢GepMeHTa: aKTUBHBIA IEHTP,
cyoctpatHas crneunpuyHoct. Kopepmentsl. Butamunsl. OTimuns GpepMeHTOB OT HEOPraHUYECKUX
KaTaJm3aToOpOB.

VYrineBoasl: MoHOcaxapuasl (TIIOKO3a, pubo3a M ne3okcupubo3a), nucaxapuabl (caxaposa,
JIAKTO03a) U MOJMcaxapu bl (KpaxMall, IIIMKOTeH, 11eJUT0103a). bruonorndeckue GpyHKIUU yriIeBOAOB.

Jlunuael: Tpurarnepuabl, Gochoaumuapl, crepouasl. ['mapoduabHO-THAPOPOOHBIE CBOKMCTBA.
buonornueckue  Qynkumm  munugoB.  CpaBHEHHWE  YIJIEBOAOB, O€IKOB U JIMIUJOB Kak
UCTOYHUKOB SHEPrHH.

Hyxnennoseie kucnorsl: JHK m PHK. Hykneotnabsl — MOHOMEpBI HYKJIEHMHOBBIX KHCIOT.
Crpoenne u ¢yukuun JIHK. Ctpoenne u ¢ynkuun PHK. Bunst PHK. AT®: crpoenue u

GyHKIIH.
[MuTonorus — Hayka o kierke. Kierounast Teopust — npumep B3aUMOACHCTBUS uael u (HakToB B

5



Hay4YHOM NO3HAaHUU. MeTOo/Ibl U3y4EeHUS KIETKH.

Knerka kak menoctHas skuBas cuctema. OOmMe MpU3HAKK KIIETOK: 3aMKHYyTas HapyxXHas
MemOpana, Mosiekyibl JIHK kak reHeTHYecKuii anmnapar, cucTeMa CUHHTe3a Oerka.

Tunel  KJIETOK:  JyKapuoTHdeckas W mpokapuotudeckas. (OcoOEHHOCTH  CTPOEHUs
MPOKapUOTUYECKON KileTku. KietouHnas crteHka Oakrepuii. CTpoeHHE SyKapHOTHYECKOW KJICTKH.
OCHOBHbBIE OTJIMYHUS PACTUTENBHOM, )KUBOTHON U IPUOHOM KIIETKH.

[ToBepXHOCTHBIE CTPYKTYPBl KJIETOK — KJIETOYHAas CTEHKAa, TJIMKOKAJIMKC, UX (YHKIIHH.
[MnazmaTnueckass MeMmOpana, ee cBoiictBa u  (QyHkuuu. lluTomnmasma u ee OpraHOWIHI.
OpnomemOpanubie opraHouapl kierku: OIIC, ammapar [ompmxu, nuzocoMmbl. [lomyaBTOHOMHBIE
OpPraHOWbl KJIETKM: MUTOXOHApPUH, IUIAcTUAbL. [lponcxoxaeHne MHUTOXOHAPUN M IiacTua. Buubl
actua. HemeMOpaHHBIE OpraHOUIbI KIETKH: pUOOCOMBI, KJIETOUHBIN IIEHTP, IEHTPU O, PECHUYKH,
KryTUKHA. QYHKIMN OPraHOUAOB KJIETKU. BKitoueHus.

Snpo — perynsaTopHbIi 1HEeHTp kieTkd. CTpoeHWe sapa: sijaepHas 000J0YKa, KapuoIljiazMa,
XpOMAaTHH, SAPBIIKO. XPOMOCOMBI.

TpaHCOpT BEIIECTB B KIIETKE.

Hemoncmpavyuu:
Ilopmpemuwvi: A. Jlesenryk, P. I'yx, T. IlIBann, M. Illneiinen, P. Bupxos, JI>x. YoTcoH,
®. Kpuk, M. Yuikunc, P. ®panxima, K.M. bap.
Juacpammur: «PacnpeneneHue XUMHUYECKUX SJIEMEHTOB B HEXKHBOH MPHUPOAE,
«PacnpeneneHne XuMUYECKUX 3JIEMEHTOB B )KUBOW IIPUPOJIEN.
Tabnuyut u cxemvr.  «llepnonnueckas Tabnmma  XMMHYECKUX AJIEMEHTOBY,
«CtpoeHue MoseKyiabl BoAbl», «buocunTe3 Oenka», «CTpoeHHE MOJIEKYJbl Oelkay,
«Ctpoenue pepmenTa», «Hyknennosbie kuciotsl. JTHK», «Ctpoenue monexynst ATDy,
«CTpoeHue 3yKapuoTH4eCKOl KieTkn», «CTpoeHHue >KMBOTHOM KIETKH», «CTpOeHuEe pacTUTEIbHOU
KIEeTKN», «CTpoeHue MpOKapUOTUUECKON KIEeTKW», «CTpoeHue sapa KIETKU», «YTJIEBOAbD,
«JImnuaen.
ObopydoeaHue: CBETOBOM MHKPOCKOI, OOOpYIOBaHWE [Jisi TIPOBEACHUS HAOJIIOJECHUH,
MU3MEPEHUH, SKCIIEPUMEHTOB, MUKPOIIPENapaThl pacTUTEIBHBIX, )KUBOTHBIX U OaKTEpUATbHBIX KIIETOK.



Jlabopamopmuvle u npakmuyueckue padoomal:
JlaGopaTtopHas padorta Ne 1. «/3yueHue kaTaTuTUUECKONH aKTUBHOCTU (EpPMEHTOB (Ha mpUMepe
aMMJIa3bl WJIA KaTaJia3bl)y.
JlabopatopHast pabora Ne 2. «M3yueHue CTpOCHHS KJIETOK PACTCHHH, >KUBOTHBIX U OAKTEpUI
M0Jl MUKPOCKOIIOM Ha TOTOBBIX MUKPOMpENapaTax U UX OMUCAHUEH.

Tema 4. ’KuzHenesiTeJIbHOCTH KJIETKH

O6men  BemecTB, WM  MeTabomm3Mm.  Accumiuisinus — (TUlacTHYeCKUil  oOMeH) u
TUCCUMUIIAIMS (SHEPreTHYecKhuii OOMEeH) — JIB€ CTOPOHBI €IMHOTO Mpoliecca Merabonm3ma. Poib
3aKOHOB COXPaHEHUs BEIIECTB U DHEPIHH B MOHUMAHUHA METa00IM3Ma.

Tunbr obmeHa BemiecTB: aBTOTpPOdHBIH U rerepoTpodHbii. Ponb (depMeHTOB B 0OMeHe
BELIECTB U MPEBPAIICHUH SHEPTUU B KIIETKE.

®dorocunTe3. CperoBass u TemHoBas ¢da3el  (orocuHTe3a. Peaknmuum  doTocuHTE3A.
O¢ddexTrBHOCTS (hoTOCHMHTE3a. 3HaueHHe (POTOCHHTE3a Ay KU3HU Ha 3emie. BiusHue ycrnoBuit
cpenbl Ha (QoTocMHTE3 U CHOCOOBI TOBBIMIEHUS ~ €r0  MPOAYKTUBHOCTH Y KYJIBTYPHBIX
pacTeHui.

XeMocHHTe3. XEeMOCHHTE3UPYIOIIHe OakTepuu. 3HaUYeHUE XEMOCUHTE3a JIJIs1 )KU3HHU Ha 3eMIIe.

DHepreTHyecKuii o0MeH B KJIETKE. Pacmennenue BEIIECTB, BBbIJICTICHUE U
AKKyMYJHPOBAHHUE DHEPrUH B KJIETKE. DTambl dHEpreTudeckoro oomena. I'nmukonus. bpoxenue u ero
Bunabl. KucnoponHoe okuciieHue, uim kierounoe asixanue. OxuciurenbHoe (ochopunmmupoBanue.
D PEeKTUBHOCTD SHEPreTUY €CKOI'0 OOMEHa.

Peakuu MmatpuyHoro cunresa. I'enetnueckas uHpopmanusa u JIHK. Peanuzanus reHeTHUECKOM
uHpopmaruu B KieTKe. I eHeTHYeCKHil KOa M ero CBOWMCTBA. TPaHCKPHUIIUS — MATPUYHBIA CHHTE3
PHK. Tpaucmsiuuss — OmocuHTe3 Oenka. DTambl Tpancusnuu. KomupoBanue amMuHOKUCIOT. Ponb
pubdocom B GrocuHTE3€e OerKa.

Heknetounsle  ¢opMbl  xu3HW — BHpyCchl. Mcropust oTkpeiTus  BupycoB (.U.
NBanoBckuit). OcoOeHHOCTH CTPOCHHSI M KU3HEHHBIH LUK BUpycoB. bakrepmodaru. boneznu
pacTeHui, >KUBOTHBIX W UYENOBEKAa, BBI3BIBAEMBbIE BHUpycaMU. Bupyc mMmyHoneduinta uemoBeka
(BUY) — Bo30oynutens CIIMJla. OOpaTHas TpaHCKpHUIIUA, peBepTaza W uHTerpasa. lIpodunakrtuka
pacnpocTpaHeHHUsI BUPYCHBIX 3a00JIEBaHHIA.

Hemoncmpayuu:

Iopmpemwvi: H.K. Konsnos, J{.1. UBanosckuii, K.A. Tumupszes.

Tabnuywi u cxemwl. «Tnnpl MUTAHUSY, «MeTtabomuzm», «MUTOXOHAPUS,
«OHEepreTHIecKuit o0MeH», «Xnoporuiacry, «@DOTOCHHTE3, «Ctpoenue JITHK»,
«CtpoeHue W (QyHKIMOHMpOBaHHME TeHay, «CuHTE3 Oenkay, «['eHeTHYeCKUud Koy,

«Bupycs, «baxtepuodarny, «CTpoeHre M KU3HEHHBIU mukn  Bupyca  CIIW/a,

Oakrepuodaray, «Pemmkarus JTHK».

Obopyoosanue: wmonenu-anmmkanuun «Ynsoenue JIHK wu  Tpanckpunus»,
«buocuntres 6enka», «CTpoeHune KIeTku», Mmoaens cTpykrypsl JJHK.

Tema 5. PasMHOXeHNe H HHANBHUAYAJIbHOE PA3BUTHE OPraHU3MOB

KiierouHplii 1WKIJI, WU SKU3HEHHBIM 1K KieTku. HWHTepdasza u  murtos. I[Ipomeccs,
npoTtekarone B uHTepdasze. Perumkauus — peakuus marpuuHoro cunresa JHK. Crpoenue
XpOMOCOM. XPpOMOCOMHBIN Habop — KapuoTun. JUIUIOMJHBIM M TaIOWJHBIA XPOMOCOMHBIE
HaOopel. XpomaTtuabl. LluTomormdyeckre OCHOBBI  Pa3MHOXKEHHS U WHIUBUIYAJTHHOTO PA3BUTHS
OpraHU3MOB.

Henenue xnetku — muto3. Ctaguu murtosa. [Ipomeccsl, mpoucxoAsdiluMe Ha pa3HbIX CTagusX
MHUTO3a. bromornuecknii CMbICTT MUTO3a.



ITporpammMupyemast Tu6elib KIeTKH — aromnTo3.

@opmbl pa3MHOXKEHHUSI OpPraHU3MOB: Oecrojoe U moJjioBoe. Buabsl OGecrnosioro pa3MHOXKEHUS:
JIefIeHue HaJBO€, I1O0YKOBAaHHME OJHO- M MHOIOKJIETOYHBIX, CHOPOOOpa3OBaHME, BETETATHBHOE
pasMHoOXkeHHe. VIcKycCTBEHHOE KIIOHMPOBAaHUE OPraHU3MOB, €r0 3HAYEHUE JJIs CEJIEKIIUH.

[TonoBoe pasmMHOXEHHE, €0 OTIAUYUS OT OECIoI0ro.

Meiio3. Ctaaun meitosa. [Ipoieccel, mpoucxoasmye Ha ctagusax Melosa. [loBenenre xpomocom
B Melio3e. KpoccuHrosep. bruonornyeckuii CMbICI M 3HaUEHUE MEN03a.

I'amerorenes — mporecc oOpa3oBaHUS MOJOBBIX KJIETOK Y >KMBOTHBIX. IlomoBble XKenesbl:
CeMEHHUKM U suuHuKH. OOpa3zoBaHME U pa3BUTHE IIOJIOBBIX KIJIETOK — Tramer (crepMaTo30uf,
ANLIEeKIIeTKa) — cliepMaTorene3 u ooreHe3. OCoOEHHOCTH CTPOEHUS SHIEKJIETOK U CIIepMaTO30UIOB.
OnnonorBopenue. [laprenorenes.

WnauBuayanbHoe pasBuTHE (OHTOreHe3). OMOpHOHANIBbHOE pa3BUTHE (3MOpHOreHe3). OTarbl
SMOpPHOHANLHOT'O pa3BUTUSI y TO3BOHOYHBIX JKUBOTHBIX: JIPOOJIEHHE, TacTpyJIslUs, OPraHOTeHEs.
[ToctomOpuoHanbHOe pa3BuTHE. THUIBI MOCT3MOPHOHAIBHOTO Ppa3BUTHUSA: MPsAMOE, HENpsIMoe
(lmunHOuYHOE). BimsHue cpeasl Ha pa3BUTHE OPraHU3MOB, (QAKTOPbI, CIHOCOOHBIE BBI3BIBATDH
BPOX/IEHHbIE YPOCTBA.

Poct u pasButue pacreHuil. OHTOreHe3 LBETKOBOI'O PACTEHUS: CTPOEHHE CEMEHM, CTaJuu
pa3BUTHSL.

Hemoncmpayuu:
Tabnuyer u cxemovr: «DOpPMBI Pa3MHOXKEHMS OPraHU3MOB», «JIBOIHOE ONJIONOTBOpEHUE Yy
LIBETKOBBIX pacTeHui», «BereraTuBHOE pa3MHOXKEHUE PACTEHUII»,

«Jlenenue kietku 6axTepuit», «CTpoeHHE MOJIOBBIX KIETOKY, «CTpOEHHE XPOMOCOMBI»,
«Knerounsiii mukm», «Permmkauus JTHK», «Mutod», «Meito3z», «lIpsiMoe u HenmpsiMoe pa3BUTHEY,
«["ameTorenes y MIEKONUTAIOUIMX U UelIOBEKa», «OCHOBHBIE CTAJIUM OHTOIEHE3a.

Obopyooeanue:  MUKPOCKON, MuKporpenapatbl «CrnepMaTo30u/ibl  MJIEKOMHUTAIOIIET 0,
«nnexnerka  muekonutaromero»,  «KapuokumHe3s B KIETKax KOpEIIKa JyKa», MarHUTHas
Mo enb-anmiankanus «Jlenenue kiaerkn», mogens JAIHK, monens MeradazHol XpOMOCOMBI.

Jlabopamopnsie u npakmuyeckue padomul:

JlaGopatopHast padora Ne 3. «HaGmromeHune MuTO3a B KJETKaX KOHYHMKA KOpEIIKa JyKa Ha
TOTOBBIX MUKpOIIpenapaTax».

JlabopatopHast pabota Ne 4. «/3yuyeHue CTpOeHHsS TIOJOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTax».

Tema 6. Hac/1eICTBEHHOCTb H H3MEHYMBOCTH OPraHU3MOB

[IpenmMer w 3amaun  re”Hetwkd. Mcrtopus pa3BUTUA TEHETUKU. Poiib  OHUTOIOTMM U
SMOpPUOJIOTUN B CTAHOBJIEHWU TEHETHKU. BKIag poCCHIICKMX U 3apyO€XHBIX YYCHBIX B Pa3BUTHE
reHeTUKd. Meroapl  TeHEeTUKH  (TMOPHUIOJOTHYECKUN,  LHUTOTCHETUYECKHH,  MOJIEKYJSAPHO -
reHeTuueckuii). OCHOBHBIE TE€HETUYECKHE NOHATHSA. ['eHeTuueckass CHUMBOJIMKA, MCIOJb3yeMas B
CXeMaXx CKpelMBaHUM.

3aKOHOMEpPHOCTH HAacCJelIOBaHUs MPHU3HAKOB, ycTaHOBiIeHHbIEe I'. Mennenem. MoHoruOpuaHoe
CKpelIuBaHue. 3aKOH eIMHO000pa3us THOPHUIOB MepBoro nokoneHus. [IpaBuno JoMuHUpOBaHUs. 3aKOH
pacuieryieHus mpu3HakoB. ['unoreza unctorsl ramer. [1oHOE 1 HEMOIHOE JOMUHUPOBAHUE.

Jurubpugnoe  CKpeUIMBaHUE. 3aKOH  HE3aBUCMMOI'0  HACJIEIOBaHHMS  IPHU3HAKOB.
[{uToreHeTHYECKUE OCHOBBI JTUTHOPUIHOTO CKpEIIMBaHUA. AHaIM3UpPYyIONIee CKpEIIMBaHUE.
Hcnonp3oBaHuE aHATM3UPYIONIEr0 CKPEIIMBAHUS ISl OTIPEIeNIEHUs TeHOTHIIa OCOOH.

CuerneHHoe HaclienoBaHue Npu3HakoB. Pabora T. Moprana mo clelyieHHOMY HacleTOBaHUIO
reHoB. Hapyrienue cienyenus reHoB B pe3yiabTaTe KPOCCUHTOBEPA.

XpoMOCOMHas TEOPHS HACIEICTBEHHOCTH. | eHeTnyecKre KapThl.



l'eneruka nona. XpoMOCOMHOE OIpeAeneHue Mnoja. AyTOCOMbl U IOJOBBIE XPOMOCOMBI.
I'oMorameTHbIE U T€TEpOraMeTHbIe Opranu3msl. HacnenoBanue nmpu3HaKkoB, CUEIUIEHHBIX C TTOJIOM.

N3menunBocTh. Busibl M3MEHYMBOCTH: HEHACIEACTBEHHAss W HaclieqcTBeHHass. Ponb cpenbl B
HEHACJIC[ICTBCHHOM  M3MEHYMBOCTH.  XapaKTEPUCTHKA  MOAM(PHUKALMOHHON  M3MEHUYHUBOCTH.
Bapuanuonssiii psan M BapuainmoHHas kpuBas. Hopma peakuuu npuszHaka. KonuuecTBeHHbIE U
KaueCTBEHHBIE TPU3HAKHU U X HOpMa peakinu. CBOMCTBa MOAH(PHUKAITMOHHON N3MEHUYUBOCTH.

Hacneacreennas, Wiy reHOTHIHYECKAst, U3MEHUYMBOCTh. KOMOMHATUBHAS U3MEHUYMBOCTEL. Meiio3
U TIOJOBOM TMpomecc — OCHOBA KOMOWHATUBHON HM3MEHYMBOCTH. MyTallMOHHAsS HW3MEHYHBOCTb.
Knaccudukanus wmyranuii: TeHHbIE, XpPOMOCOMHBIC, T'eéHOMHBbIE. YacToTa M NPUYUHBI MYTaIUi.
Mytarennbie (akTopbl. 3aKOH TOMOJOTHYECKHUX PSJAOB B HACJIEACTBEHHOW wu3MeHyuBocTH H.U.
Basuiosa.

BresnepHas HaclieCTBEHHOCTh 1 U3MEHUYHUBOCTb.

l'eneruka wuyenoBeka. Kapuotunm denoBeka. OCHOBHBIE METOABI TEHETUKH YEJIOBEKA:
reHeaJIOrNYeCKUi, OJIM3HELIOBBIH, LUTOI€HETUY ECKHA, OMOXMMHYECKHIH, MOJIEKYJISIPHO -



reHeTnueckuii. COBpEeMEHHOE  ONpeAeICHHE T'eHOTHIMA: IOJHOTCGHOMHOE  CEKBCHHPOBAHME,
FeHOTUITMPOBaHUE, B TOM uuciie ¢ nmomorlnpio [T111P-ananu3a. HaciencrBenHble 3a001eBaHUs Y€I0BEKa!
reHHble OoJe3HH, OOJIE3HH C HACIEACTBEHHON NPEIpacnoyioKEHHOCThIO, XPOMOCOMHBIE OO0JIE3HHU.
ComaTtuveckue u reHepatuBHbie MyTanuu. CTBoJIOBBIEC KIIEeTKU. [IpuHIMIIBI 370pOBOTO 00pa3a KU3HU,
JUArHOCTUKH, MPOMOUIAKTHKA W JICUCHUS TCHETHYECKUX Oone3Hei. MeauKo-TeHeTHY ecKoe
KOHCYJIbTUPOBaHUE. 3HAUYEHUE MEIUIIMHCKON FeHETUKU B TIPEIOTBPAICHUH U JICUEHUU T'eHETUYECKUX
3a00JIEBaHUH YeIoBEKa.

Hemoncmpayuu:

llopmpemwi:  1I'. Mennens, T. Mopran, I'. ne ®pu3, C.C. UYersepuxos, H.B.
Tumodees-Pecosckuii, H.W1. BaBuos.

Tabnuysl u cxemwvl: «MOHOTHOPUIHOE CKPELIMBAHUE U €r0 IIUTOI€HETHYECKas OCHOBa», «3aKOH
pacuieryieHuss W ero LUTOreHETHYecKas OCHOBa», «3aKOH YHCTOTHI Tramer», «JlurubpugHoe
CKPELIMBAHUEY, «IuTomoruaeckue OCHOBBI  JUTHOPHIAHOTO CKPELMBaHU», «Meiio3,
«B3aumopelicTBue ajuIeIbHBIX T'€HOBY», «l'€HeTHUeCKue KapThl PacTEHUM, KUBOTHBIX M 4YEJIOBEKay,
«I'eneTnka noisa», «3aKOHOMEPHOCTH HACJIEOBAHHUS, CLEIUIEHHOIO ¢ TOJIOM», «KaprnoTunel yenoseka
Y )KUBOTHBIX», «Buabl naMeHunBocT», «MoaupukannonHas n3MEeHINBOCTbY, «HacnenoBanue pesyc-
bakTopay, «I'eHeTHKa rpymni KpoBu», «MyTallMOHHAs U3MEHYUBOCTD.

Obopyoosanue: ~ MoJeNU-alIUIMKaLUUM  «MOHOTHOpUAHOE  CKpeLIMBaHUE»,

«Hemnonxnoe nomuHupoBanue», «IurndbpuaHoe ckpeumBanuey, «Ilepekpect XpoMocoM», MUKPOCKOI
u Mukponpemnapar «/pozopuna» (Hopma, Mmyrauuu (OpMbI KpbUIEB UM OKPAacKHU Tena), repoapuii
«["'opox moceBHON».

Jlabopamopnvie u npakmuyeckue padGomul:

JlaboparopHas padora Ne 5. «U3yuenue pe3yJIbTaTOB MOHOTHOPUIHOTO U
TUTHOPHUIHOTO CKPEIIMBAHUS Y AP030(UIIBI HA TOTOBBIX MUKPOIIPENapaTaxy.

JlaboparopHas pabota Ne 6. «M3yueHue MOAUQPHUKAITMOHHOW H3MEHUYHBOCTH,
IIOCTPOCHUE BAPUALIMOHHOTO Psifia U BApUALIMOHHON KPUBOW.

JlabopatopHast pabora No 7. «AHanmu3 MyTanuid y Jpo30Qrbl Ha TOTOBBIX
MUKpOTIpenapaTax.

[TpakTrueckas pabota Ne 2. «CocTaBieHe U aHAITN3 POAOCIOBHBIX YEJIOBEKAY.

Tema 7. Cesiekuusi opranu3mMoB. OCHOBBI OHOTEXHOJIOTHH

Cenexuus kak Hayka M IIpoLecc. 3apOoKJ€HUE CeleKUMH U Jgomectukanus. Yuenue H.U.
BaBuioBa o0 1eHTpax NPOMCXOXKAEHHS UM MHOrooOpa3us KyJbTypHbIX pacTteHuil. LleHTpsl
IIPOMCXOKIEHUS IOMAIIHUX )KUBOTHBIX. COPT, MOpo/1a, IITaAMM.

CoBpeMeHHbIE METOABI CeNeKIUU. MaccoBblii M HMHAMBHIYaJIbHBIH OTOOpPHI B CEJIEKLIUU
pacTeHuid W KUBOTHBIX. OIlleHKa SKcTepbepa. BIM3KOPOACTBEHHOE CKpeUIMBaHUE — WHOPUIUHT.
Yucras nunus. CkpeliuBaHue 4UCThIX JUHUN. ['eTeposuc, unu rubpunnas cuia. HepoactBeHHoe
CKpeluBaHue — ayTopuauHr. OTaaneHHas rudbpuausaius u ee ycrnexu. VckycCTBEHHBIN MyTareHes
Y TIOJTy4€HHE MONMUILIONA0B. [JOCTHXKEHUS CeNeKIUU PACTEHUH, )KUBOTHBIX U1 MUKPOOPIraHHU3MOB.

buorexHosoruss Kak oOTpaciab IPOU3BOACTBA. ['€HHAas MHXKEHepus. OTambl CO3JaHMS
pexombunanTHoi /JIHK u Tpancrennsix opranusmon. Knetounas unxenepus. Kinerounbsle KyabTyphl.
MukpoKoHaJIbHOE pa3MHOXKEHHE pacTeHuil. Knonuposanue BBICOKOI PO YKTUBHBIX
CEJIbCKOXO0351 CTBEHHBIX OpPraHu3MOB. DKonoruyeckue u JTHYeckue mnpodmembl. TMO —
FEHETUYECKH MOAU(PHUIIPOBAHHBIE OPraHU3MBI.

emoncmpavuu:
Ilopmpemuvr: H.W. Basunos, 1.B. Muuypun, I'.J1. Kaprieuenko, M.®. I11BaHOB.
Tabnuywvl u cxemol: KapTa «L{eHTpBI IPOUCXOKIEHHUSI U MHOI000pa3us KyJIbTYPHBIX PaCTEHUI,
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«Ilopogsl ~ HOMamIHUX  JKUBOTHBIX, «Copra  KYyJIBTYpHBIX pacTeHui,

«Otnanennas rubpuanzanusy, «Padorsl akanemuka M.®. UBanosay, «Ilonurmonausy,
«OOBEKTBI OMOTEXHOJIOTHI», «Knerounsie KYJIbTYPbI i KJIOHUPOBAHUE,
«KoHcTpynpoBaHU€e U IEPEHOC T€HOB, XPOMOCOMY.

Obopydosanue: MynsKU TIJIOAO0B M KOPHEIJIONOB TUKUX (OPM M KyJIbTYPHBIX COPTOB
pactenuit, repbapuii «CenbCKOX035iCTBEHHBIE PACTCHUS.

Jlabopamopuvle u npakmuueckue padomaoi:

Okckypeust «OCHOBHBIE METOAbl W JOCTHXKEHHUS CEeJeKUMU PACTeHUM M KUBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, IUIEMEHHYI0 (epMy, COpPTOMCHBITATEIbHBIH YYacTOK, B TEIIMYHOE
X035IUCTBO, JTa0OPATOPUIO arPOYHUBEPCUTETA WIIM HAYYHOT'O LEHTPA)».

11 KJIACC

1 yac B Hememo, Bcero 34 yaca, M3 HUX 2 4aca — PE3EPBHOE BPEMS.

Tema 1. DBOJTIOIUOHHANA OMOJIOT U

[Ipeanockiku BO3HUKHOBEHUS SBOJIIOLUOHHONW TEOPUH. DBOJIOLMOHHAS TEOPUSI U €€ MECTO B
Ouonoruu. BiusHue HSBONIOLMOHHON TEOpUU HA pPa3BUTHE OWOJIOTHU U JPYTHX HayK.

CugerensctBa 3BOMOUMU. [laneoHTOIOrMYECKHE: MOCIEN0BATENbHOCTh IOSBICHUS BUJOB B
MaJCOHTOJIOrMYECKOM JIETONUCH, nepexonnbie Gopmbl. buoreorpadpuueckue: CXOACTBO U pa3zndue
dayH 1 Gop MaTEPUKOB H OCTPOBOB.

DOMOpUONIOTHYECKHe: CXOACTBA M Pa3NU4usi AMOPHOHOB pa3HBIX BHUJIOB IO3BOHOYHBIX.
CpaBHUTENbHO-aHATOMUYECKHE: TOMOJIOTUYHbIE, aHAJIOTUYHBIE, PYIUMEHTAPHBIE OpPraHbl, ATABU3MBbI.
MouekynsapHO-OMOXMMHYECKHE:  CXOJACTBO  MEXaHHM3MOB  HACJEACTBEHHOCTH M  OCHOBHBIX
METa0 OIMYECKUX MyTEH Y BCEX OpPraHU3MOB.

OpomounonHas Teopusi Y. JlapBuna. IIpennochiki BO3HUKHOBEHHS JapBUHM3MA. [[Brokymime

CHJIbI 3BOJIOMU BUAOB 1o JlapBuHy (M30BITOYHOE pa3MHOXKEHHE MpU Or'PaHUYECHHOCTU
pecypcos, Heolpe/eIeHHas U3MEHYHBOCTb, O0opp0a 3a CyIIECTBOBAHHE, C€CTECTBEHHBIM
oTh0D).

Cunretnueckas Tteopust HBomounn (CTD) m ee OCHOBHBIE IOJNOXKEHMUS.

Muxkpossomonus. [Tomysanus Kak eqMHULA BUIA U BOJIOLIHH.

JBuxynme cunbl ((QakTopbl) SBOJIONUH BHIOB B mpupoie. MyTallMOHHBINH mpolecc U
KOMOMHATHUBHAs U3MEHYUBOCTb. [lonyainonHble BOIHBI M Jpel¢ reno. M3onamus u Murpamus.

EcrectBeHHbIi 0TOOp — HanpaBistomui akTop 3BoJrOIMH. DOPMBI €CTECTBEHHOTI'0 0TOOpA.

[Iprucrioco01eHHOCTh OpPraHM3MOB Kak pe3ysbTaT 3Bostouuu. Ilpumepsl mpucrnocoOneHuil y
OpraHu3mMoB. ApoMop}o3bl U UAHOATANTALIUH.

Bun u  BupooGpaszoBanue. Kputepunm Buma. OcHoBHble (GOpMBI  BHJI000pa30BAHHUSA:
reorpaduyeckoe, 3K0JI0rn4eckoe.

MaxkposBomouus. @Dopmbl  sBomOnMM:  (UIETHYECKas, JUBEpreHTHasi, KOHBEpPreHTHasd,
napauiensHas. HeoopaTuMocTh 9BOIIOLUH.

IIponcxoxxeHue OT Hecleluaau3upoBaHHBIX IpenkoB. IIporpeccupyromas crenuanu3anus.
AJnantuBHas pagnanus.

Hemoncmpayuu:

Topmpemuwi: K. Jlunueit, X.b. Jlamapk, Y. lapsun, B.O. KoBanesckuii, K.M. bap, 3. I'ekkensb, O.
Mromniep, A.H. CeBeprios.

Tabauyvl u cxemvi: «Pa3BUTHE OpraHUYECKOro MUpa Ha 3emie», «3apOoJbIIH IMO3BOHOYHBIX
JKUBOTHBIX», «Apxeontepukcy, «PopMbl 60phOBI 3a CYIIECTBOBAHHEY,
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«EcrectBennbili 0TO0p», «MHOr0o0o0pa3ue cOpToB pacTeHmit», « MHOroodpasue mopoj| >KHBOTHBIXY,
«lTomynsiuny, «MyTanuoHHas H3MEHUYHUBOCTHY, «Apomopdho3bIy,
«nnoamantanun», «O0mas gereHepanus», «JBwkyime cuiibl BoIONMNY, «Kapra-cxema
MapupyTa Ty TEIIECTBUS Y. dapBunay, «bopnba 32 CyLIECTBOBAaHHUED,
«[IpucnocoOieHHOCTH OpraHU3MOBY, «["eorpaduueckoe BHJI000Pa30BAHUE,
«IKOJIOTUYECKOE BHU000PA30BAHHEY.

Obopyodosanue: KOJUICKIIUS HACCKOMBIX C Pa3IMUYHBIMU THIIAMH OKpacKH, HaOOp IJIOJIOB H
ceMsiH, KoJutekmusi «IIpuMepbl 3amUTHBIX MPUCTOCOOJIEHUN Yy KUBOTHBIX», Monenb «OCHOBHBIE
HaIpaBJICHHS dBOJIIOIIMNY, 00beMHast Mojieib «CTPOSHHE TOJIOBHOTO MO3Ta TTO3BOHOUHBIXY.

buoreorpaduueckas kapra Mupa, KoyureKusi «DopMbl COXpaHHOCTH HCKOIMAEMBbIX KUBOTHBIX U
pactenuit», monenb anmukanusa «llepekpect XpoMocom», BIa)XHbIE MpenapaThbl «Pa3Butne
HacekoMoro», «Pa3BuThe IATYLIIKW», MHKpoOMpenapaT
«Apo3oduna» (Hopma, MyTanuu GopMbI KPBIIHEB M OKPACKHU TENA).

Jlabopamopuvie u npakmuueckue paoomo:

JlabopatopHas padora Ne 1. «CpaBHeHHE BHJIOB 1O  MOPQOJOTHUECKOMY
KPUTEPHION.

JIabopatopHas pabora Ne 2. «OmmcaHue MPUCIIOCOOJICHHOCTH OpraHU3Ma U ee
OTHOCHTEIFHOTO XapaKTepay.

Tema 2. Bo3HNKHOBEHNE U Pa3BUTHeE KU3HU HA 3emiie

JloHay4HBIE IPEICTABICHNS O 3apOKIACHUM KU3HU. HaydHble rHIIOTE3bl BOBHUKHOBEHUS JKU3HU
Ha 3emuie: abuoreHe3 M MaHCIEPMUs. XUMHYECKas SBOMIONHS. AOHMOTEeHHBIM CHHTE3 OPraHUYECKUX
BEUIECTB W3 HEOPraHMYECKHX. OKCIEPUMEHTAIbHOE IOATBEPKACHUE XHUMHYECKOW HBOJIIOLIMHU.
HauanpHple 3Tanbl OMOJIOrMYECKOl 3BOJIOLUU. I'unoresa PHK-mnpa. dopmupoBaHue
MeMOpaHHBIX CTPYKTYp U BO3HHUKHOBEHHE MPOTOKJIETKH. [lepBble KIETKM W HMX DSBOJIOLMS.
dopMHpoOBaHNE OCHOBHBIX I'PYIII JKUBBIX OPraHU3MOB.

Pa3Butme xm3Hm Ha 3emse mo dpam  u  nepuojmaM. Karapxeil.  Apxeiickag u
npoTepo3oiickas pbl. [laneo3oiickas spa u ee mepruoabl: KeMOPHICKUH, OPIOBUKCKUHN, CHITYpUI CKUIA,
JIEBOHCKUI, KAMEHHOYT OJIbHBIN, IIEPMCKHM.

Me3o30licKas 3pa U €€ IEPUObIL: TPUACOBBIN, FOPCKUI, MEIOBOM.

KaitHo30licKas 9pa U ee IeprO/Ibl: NaJIeOr €HOBBIN, HEOT €HOBBIN, aHTPOIIOT €HOBBIM.
XapakTepucTuka KIUMaTa M TE0JIOTHYECKUX IIPOLIECCOB. OcHoBHBIE ~ 3Tamsbl
9BOJIIOLIUU PACTUTENIBHOIO U )KUBOTHOIO MUpa. ApoMop(03bl Y PaCTEHUHN U KUBOTHBIX.

[losiBeHune, pacBeT U BBIMUPAHHUE IPYII )KUBBIX OPraHU3MOB.

CucremMa OpraHMYecKOro Mupa Kak OTpakeHHe 3BOMOLMH. OCHOBHBIE CHUCTEMAaTHYECKUE
TPYIIIBI OPraHU3MOB.

OBOIMIOLMS ~ YeJOBEKAa.  AHTponojoruss Kak Hayka. Pa3BuTue  INpEACTaBICHUM O
IIPOMCXOKIECHUN 4YeJIoBeKa. MeToapl H3ydeHus: aHTpornorenesa. CXOACTBa M Pas3iav4yMs 4ellOBEKa U
KUBOTHBIX. CHCTEMATUUECKOE MTOJOXKEHNE YEIOBEKa.

HBuxynme  cuibl  (pakTophl) — aHTpomoreHesa.  HacineacTBeHHass  M3MEHUHMBOCTh U
€CTEeCTBEHHBIN 0TOOp. OOIIeCTBEHHBIH 00pa3 )KU3HHU, U3TOTOBIIEHUE OPYAHH TPy/a, MBILIUIEHUE, PEYb.

OcHOBHBIE CTaJIMU U BETBU 3BOJIIOLIMM YEIOBEKA: aBCTPAJIONUTEKH, YenoBek ymenbid, YenoBek
npsaMmoxoasiuumii, YenoBek HeanjepTaibckuii, YenoBek pazymHblii. Haxoaku McCKomaeMbIX OCTAaTKOB,
BpEMsI CyIIECTBOBaHUS, 00JIACTh PACIIPOCTPAHEHHS, 00bEM T'OJIOBHOI'O MO3Ta, 00pa3 KU3HU, OPYAUSL.

UenoBeueckue packl. OCHOBHBIE OONBIIME pPAChl: €BpONeougHas (eBpaswiickasi), HErpo-
aBCTPAJIOUIHAS (axBaTopuabHas), MOHTOJIOUTHAs (a3uarcko-amMepuKaHCKas). Yeptsl
MPUCIOCOOJIEHHOCTH MpeICTaBUTEIeH YeIOBEUECKUX pac K YCIOBUSAM CYyIlecTBOBaHUA. EnuHCcTBO
yesnoBedeckux pac. Kpurtuka pacusma.
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Hemoncmpayuu:
Ilopmpemui: ®@. Penu, JI. Ilacrep, A.W. Onapun, C. Musep, I'. FOpu, Y. lapBuH.

Tabauywi u cxemol: «BO3HUKHOBEHHE ConHeuHoU CHUCTEMBI», «PazButne
OpraHUYEeCcKOro MHUpay, «PactutenbHas KJIETKA», «KuBoTtHast KJIETKaY,
«IIpokapuoTnueckas KJIETKa», «CoBpemeHnHast crucreMa OpraHUY€eCKOro MHPay,

«CpaBHEHHE aHATOMHYECKUX YEPT CTPOCHHS YEIIOBEKA M YEJIOBEKOOOPa3HBIX 00C3bsIH,

«OCHOBHBIE MECTa MAJCOHTOJOTMYECKUX HAXOAOK MPEIKOB COBPEMEHHOI'O YEJIOBEKay,
«JlpeBHeiime JIIO AW, «JIpeBHUE JIIO TN, «ITepBbie COBPEMEHHBIE JIIOAW,
«YenoBeueckue pachbi».

Obopyooeanue: Mmynsxu «IIpoucxoxaeHue yenoBeka» (0I0CTbI aBCTPATIONUTEKA, TUTEKAHTPOIIA,
HeaHJepTajblla, KPOMAHBOHIIA), CJENKH WM H300paKeHUs KaMEHHBIX OpYyIuid MNepBOOBITHOTO
yenoBeka (KaMHHM-YOIIepsl, pyOuia, ckpedia), TeoXpoHoiorudeckas tabnuna, Komiekuus «DopMel
COXPaHHOCTH MCKOMAEMbIX KUBOTHBIX U PACTCHUI».

Jlabopamopuvie u npakmuueckue padomoi:

IIpaktuueckas pabora No 1. «l3yuyeHMe HCKOMAEMbIX OCTATKOB pAcTEHUI U KUBOTHBIX
B KOJUIEKLIUSX).

OKcKypeust «OBOMIOLMSA OPraHUYECKOro Mupa Ha 3emuie» (B €CTECTBEHHO-Hay4yHBIH MU
KpaeBeIuecKuil My3ei).

Tema 3. Opranu3mbl 4 OKpY:KalOIas cpena

DKOJIOTUS KaK Hayka. 3aJayd U Pa3Jeibl 3KOJIOTrMU. MeTolbl AKOJOTMYECKUX HCCIEAOBAHUM.
DKOJIOTHYECKOE MUPOBO33PEHNE COBPEMEHHOT'0 YEJIOBEKA.

Cpenbl oOuTaHMsA OpraHU3MOB: BOJHAA, Ha3eMHO-BO3AYIIHas, MOYBEHHA,
BHYTPHUOpPraHN3MEHHAsI.

Okonornueckue (dakropel. Knaccupukanus skomormueckux (akTopoB: aOMOTHUYECKHE,
OMOTHYECKHE U aHTpoIoreHHbIe. [leficTBrEe HKOIOrndecKknx (PakTOpoB Ha OPTAaHU3MBI.

AbGuotnueckrne (GakTOpPHI: CBET, TeMIepaTypa, BlaxxHOCTh. DoTonepuonusM. [IpucnocobneHus
OpPraHU3MOB K JICUCTBHUIO a0MOTHYECKHUX (DaKTOpOB. bruomornyeckne puTMmel.

buotnueckue ¢axtopel. Buasl OHOTHYECKHX B3aUMOJCHCTBUIN: KOHKYPEHIIUS, XUITHUYECTBO,
cumOno3 u ero Qopmsl. IlapasuTusMm, koomepanus, MyTyaln3M, KOMMEHCAIU3M (KBapTHPaHCTBO,
HaxJICOHUYECTBO). AMEHCAIN3M, HEUTpanu3M. 3HAaUCHNE  OWOTHYCCKUX  B3aUMOJCUCTBUH A
CYIIIECTBOBAHUSI  OPraHU3MOB B MIPUPOJHBIX COOOIIECTBAX.

DKOJIOTUYECKUE  XapaKTePUCTHUKU  monyiasiuud. (OCHOBHBIE  IMOKa3aTeNd  TMOMYJISAIHH:
YUCJIEHHOCTD, TNIOTHOCTb, POXKIAEMOCTh, CMEPTHOCTb, IPUPOCT, MUTpalus. JJuHAMUKA YUCICHHOCTH
HOMYJISIUU U €€ PEryJISILUS.

Hemoncmpayuu:

Ilopmpemuwi: A. I'ym6onpaT, K.®. Pynbe, O. I'ekkens.

Tabnuyer u cxemer: xapta «lIpupomHeie 30HBI 3emian», «Cpeabl OOMTAaHUS OPraHU3MOBY,
«Doronepuoausm», «Ilonmymnsunny, «3aKOHOMEPHOCTH POCTa YUCIEHHOCTH MOMYJISALUN MH(Y30pUH -
Tyenbku», «I[lumessie menmuy.

Jlabopamopnvie u npakmuyeckue padGomul:

JlabopatopHast pabora Ne 3. «Mopdonoruueckne OCOOCHHOCTH PACTEHHH U3 Pa3HbIX
MECT OOUTaHUSD).

Jlabopatopnas pabota Ne 4. «BnusiHue cBeTa Ha POCT M Pa3BUTHE YEPEHKOB KOJIEYCay.

[Tpaktuueckas padota Ne 2. «ITogcuet mIOTHOCTH MOMYJISIIANA Pa3HBIX BUIOB PACTEHU.

Tema 4. Coo01ecTBa 1 IKOJOTHYECKHE CHCTEMBbI
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Coo0miectBo opranu3mMoB — Ouoreno3. CTpyKTypsl OHOILIEHO3a: BUIOBAs, MPOCTPAHCTBEHHAS,
Tpoduueckas (munieBas). Buabi-nomuHaHThl. CBSI3U B OMOLICHO3E.

Dkonoruueckue cucrteMbl (9kocuctembl). lloHarme 00 »skocuctemMe U OHOreoIeHo3e.
OyHKIIMOHAIBHBIE KOMIIOHEHTHI AKOCHCTEMBI: MPOMYIEHTHI, KOHCYMEHTHI, peAyleHTsl. Kpyrosopor
BEIIECTB U MOTOK PHEPIrUu B 3KocucreMe. Tpoduueckue (MUieBble) ypOBHU IKOCUCTEMBI. [IuIeBbie
nenu U cerd. OCHOBHBIE IIOKa3aTeld »SKOCHUCTEMBbl: Ouomacca, NpPOAYKIHUSA. OKOJIOTHYECKHE
NUPaMUIBL:  TPOAYKIUH, UHCICHHOCTH, Ouomaccel. CBoOHCTBA DKOCHCTEM: YCTOWYHUBOCTb,
camoperysanus, pazsutue. Cykieccus.

[Ipupomubie  9KOCHCTEMBL. JKOCHCTEMBI 03€p U pEeK. OKOCHCTEMa XBOWHOIO HIIU
HIMPOKOJIMCTBEHHOI' O JIeCa.

AHTpONIOr€HHBIE 9KOCHCTEMBI. ATpOIKOCHCTEMBI. YpOoskocucTeMsl.
buonornueckoe u X031 CTBEHHOE 3HAUEHHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.

buopasnooOpasue kak ¢dakrop ycroiunBocTH dKocucteM. CoxpaHeHHE OHOJOTHYECKOTO
pa3HooOpa3us Ha 3emIe.

VYuenue B.M. Bepnanckoro o 6uocepe. I'panunpl, coctaB u cTpykrypa ouocdepsl. Kupoe
BemiectBO U ero ¢yHkuuu. OcobeHHocTu O6uocdepsl Kak riaodanbHON 3kocucTeMbl. /luHamuueckoe
paBHOBecue U oOpaTHas CBsI3b B Ouocdepe.

KpyroBopoTs! BemiecTB 1 OMOreoOXMMHYECKHE IUKIIBI 3JIEMEHTOB (yriiepona, a3ora).
3oHanbHOCTH OMochepsl. OCHOBHBIE OMOMBI CYIIIH.

UYenoBeuectBO B Omocdepe 3emnu. AHTpONOreHHbIE HM3MEHEHHs B Oumocdepe.
['moGanbHbIE YKOIOTUYECKUE TPOOTIEMBI.

CocymiectBoBanue MpUpoAbl U 4yenoBedecTBa. CoxpaHeHHe OMOpazHOOOpa3Wsi Kak OCHOBA
ycroitunBocT Ouochepsl. OCHOBa palMOHATIBHOIO YIPABJIECHUS MPUPOJHBIMH pecypcaMu U UX
ucrnoabp3oBaHue. JlocTmkeHnst OMOIOTUU M OXpaHa MPUPOIBL.

Hemoncmpavuu:
Iopmpemuvr: A J1. Tencoun, B.H. Cykaues, B.1. Bepnaackuii.
Tabnuyvr  u  cxemw: «lIumessle  nenu», «buoreHos: COCTaB U CTPYKTypay,

«IIpupognsle coobmectBay, «llemn mnuTaHuA», «OKoJOrHMUecKass MHUPAMUAAN,

«buocdepa n yenoek», «IKOCUCTEMA HIMPOKOJUCTBEHHOIO Jieca», « IKOCHCTEMA XBOHHOIO Jecay,
«buonenos Bogoema», «ArpoueHos», «lIpuMepHbie aHTPONIOr€HHBIE BO3ACHCTBUSL  HA  HPUPOAY»,
«Baxneiimye  UCTOYHUMKM  3arps3HEHHs  BO3JyXa UM I'PYHTOBBIX BOO», «IlouBa — BakHelmas
coctaBysitonast 6uocdeprl», «Dakropsl Aerpaganuu 1nouB», «llapHukoBbii 3pdexT», «DakTopsl
pPaIOaKTUBHOIO 3arpsisHeHus Ouocdeps», «OOmas crpykrypa Ouocdepsi», «PacnpocrpaneHue
KHU3HU B Ouocheper,

«O30HOBBI 3KpaH Ouocdeps», «KpyroBopor yriepoga B Ouocdepe», «Kpyrosopor aszora B
IIPUPOIEN.

Obopyoosanue: Moaenb-amIuIMKalUsg «TunuyHabie  OWOIEHO3BI», TepOapuit
«PacturtenbHble coo01ecTBay, KOJUICKIIUU «buonenos, «Bpenurenu BaKHEH X
CENIbCKOXO3SIIICTBEHHBIX KYJIbTYp», FepOapiil U KOJUIEKIIMA PACTEHUHN W KUBOTHBIX, IIPUHAJISKAIIHE
K pa3HbIM 3KOJIOTMYECKHMM rpymnmnaMm ojaHoro Buja, KpacHas kuura Poccuiickoit ®@enepaiuu,
U300paKCHUS OXPAHSIEMBIX BHJIOB PACTCHUHN M KUBOTHBIX.
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IINTAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBbI
11O BUOJIOT'MN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUAA

Cornmacho ®I'OC COO ycraHaBiuBalTcs TpeOOBaHHUA K  pe3yibTaTaM  OCBOEHUS
O0y4arOUMMHKCS TMPOrpaMM CpeJHero ooIero oOpa3oBaHMs: JIMYHOCTHBIM, METANpPEIMETHBIM H
MMPEAMCTHBIM.

JIMYHOCTHBIE PE3YJIbTATbI

B cTpykType JMYHOCTHBIX pe3yJbTaTOB OCBOCHHMSI TmipeaMmera «buonorusi» BbIAEIEHBI
CIIEYIOIINE COCTABJISIOIINE: OCO3HAHUE O0YYArOMIMMHUCS POCCHHMCKOM TpakJaHCKOH HICHTUYHOCTH
— TOTOBHOCTH K CaMOpPa3BUTHUIO, CAMOCTOSTEIbHOCTH M CAaMOOIPEEICHHI0, HATMYUE MOTUBAIIUH K
o0y4yeHUI0 OWOJNOruM, IIeNeHANpPaBIEHHOE pPa3BUTHE BHYTPEHHUX YOEXAEHWH JHMYHOCTH Ha
OCHOBE KJIIOYEBBIX IIEHHOCTEH M  HCTOPUYECKUX  TPAJAMIMN  pa3BUTHUS  OHMOJOTHYECKOT O
3HaHHSA, TOTOBHOCTb U CIIOCOOHOCTH OOYYalOIIMXCsl PYKOBOACTBOBATHCS B CBOEH M€ATEIHLHOCTU
[IEHHOCTHO-CMBICIIOBBIMUA ~ YCTaHOBKaMH, MPUCYIIMMHU CHCTeMe OHOJOrH4YecKoro o0pa3oBaHus,
HaJIMYHE YKOJOTUYECKOT0 MPAaBOCO3HAHHUS, CTOCOOHOCTH CTaBUTH LEJHM U CTPOUTH KU3HEHHBIE MJIaHbL.

JInunocTHBIE pEe3yJIbTaThI OCBOECHHUS npeaMera «buosnorus» JIOCTUTAIOTCS B
€/IMHCTBE yueOHoOU u BOCIIUTATENbHON JEeATEeIbHOCTH B COOTBETCTBUM C
TPAAULIMOHHBIMA POCCUUCKUMU COLMOKYJIbTYPHBIMU, UCTOPUYECKUMHU U JTyXOBHO-HPABCTBEHHBIMHU
[EHHOCTSIMHU, TPUHATHIMU B OOIIECTBE MpaBWJIAaMU U HOPMAaMHU IOBEICHUS u CIOCOOCTBYIOT
mpoleccaM — CaMoOIlO3HaHUs,  CaMOBOCHHUTAHUSA U CaMOPa3BUTHUSA, PA3BUTHS BHYTPEHHEW MO3ULIMHU
JUYHOCTH, MATPUOTH3MA, YBAXEHUS K 3aKOHY U IPAaBOMOPSAKY, YEIOBEKY TpyJa M CTapliemMy
MOKOJICHHUIO, B3aUMHOT'O YBaXKECHUS, OEPEKHOTO OTHOIICHUS K KYJIbTYPHOMY HACIEAWIO U TPATULIUASIM
MHOI'OHAIlMOHaJIbHOro Hapoaa Poccuiickoit denepanniv, NpUpOIE U OKPYKAIOLIEH cpene.

JInuyHOCTHBIE pE3yNbTAaThl OCBOCHUS y4eOHOro mpeameTa «bHOJOTHS» MOIKHBI OTPa)KaTh
TOTOBHOCTh M CIOCOOHOCTh OOYYaOIIUXCS PYKOBOJCTBOBATHCS CHOPMHUPOBAHHOW BHYTpPEHHEH
NO3ULMEN JIMYHOCTU, CHUCTEMOW IIEHHOCTHBIX OPHUEHTAILIMM, MO3UTUBHBIX BHYTPEHHHMX YOEXIEHUH,
COOTBETCTBYIOIIUX TPAJAUIIMOHHBIM IEHHOCTSIM POCCUUCKOr0 OOIIECTBA, PACIIMPEHHE >KU3HEHHOrO
OMbITa W ONBITA JEITEIBHOCTH B MPOIECCE peaju3allid OCHOBHBIX HaMpaBJICHUW BOCIUTATEIHHOU
JIEATEIIbBHOCTH, B TOM YHCIIE B YACTH:

1) rpaxnanckoro BocnuTaHHs:

cOPpMHUPOBAHHOCTh ~ TIPaXJAHCKOM  MO3MIMHU  O0yYarolerocs KaKk  aKTUBHOIO U
OTBETCTBEHHOI0 YJIEHA POCCUICKOr0 O0IECTBA;

OCO3HAaHUE CBOMX KOHCTUTYLHOHHBIX IpaB U O0S3aHHOCTEW, YyBa)KEHUE 3aKoHa U
IPaBONOPAIKA;

TFOTOBHOCTh K COBMECTHOW TBOPYECKOM NEATEIbHOCTM IpPU CO3JaHUHM Y4eOHBIX IPOEKTOB,
peleHny yueOHbIX 1 03HAaBaTEIbHBIX 3a/a4, BBIIIOJIHEHUN OMOJIOTHYECKUX SKCIEPUMEHTOB;

CIIOCOOHOCTH OINpPENENsATh COOCTBEHHYIO IMO3MILHMIO IO OTHOLICHWIO K SBJICHUSM COBPEMEHHOMN
JKHU3HH U OOBSICHATE €€;

YMEHHE YUUTHIBATh B CBOUX ICHCTBUSAX HEOOXOJMMOCTh KOHCTPYKTHBHOIO B3aWMOJEHCTBHSA
aofed ¢ pasHbIMU YOXKACHUSIMM, KyJIbTYPHBIMH IEHHOCTSMHU M COLUAIbHBIM MOJ0KEHHUEM;

TOTOBHOCTh K  COTPYAHHMYECTBY B TIpOLlECCE COBMECTHOTO BBIOJMHEHHS  y4eOHBIX,
MO3HABATENIbHBIX U HCCIENIOBAaTENbCKUX 33/1a4, YBa)XKUTEIbHOE OTHOLIEHHE K MHEHHUIO OMNIIOHEHTOB
pu 00CYKJIEHUH CITOPHBIX BOIMPOCOB OMOJIOTHYECKOI0 COJIEP KAHMUS;

TFOTOBHOCTb K T'YMaHUTapPHOM U BOJIOHTEPCKOM e TENbHOCTH;
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2) NATPHOTHYECKOI0 BOCIHUTAHMS:

cOpPMHPOBAHHOCTh POCCHICKON T'pakIaHCKOW HIACHTHYHOCTH, NMATPHUOTH3MA, YBAXEHUS K
CBOEMY Hapojy, 4YyBCTBAa OTBETCTBEHHOCTH mepen PoauHOM, ropaocTu 3a cBOW Kpai, cBow Poauny,
CBOM A3BIK U KYJIBTYPY, IPOILJIOE U HACTOAIIEE MHOT OHALIMOHAJIbHOIO Hapoa Poccuu;

LIECHHOCTHOE€ OTHOLIEHHWE K MPUPOJHOMY HACIEIUIO U NaMITHUKAM HPUPOJIbI, JOCTHKEHUSIM
Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/IIE;

CIOCOOHOCTh OIICHMBATh BKJIAJ] POCCHHCKHUX YYCHBIX B CTAHOBJICHHE W pa3BUTHE OWOJIOTHH,
MOHWMaHWe 3HaYCeHUs OWOJOTHH B TIO3HAHUH 3aKOHOB MPHPOABI, B )KH3HU YEJIOBEKA U COBPEMEHHOTO
00111eCTBA;

uaeitHas yoex1eHHOCTh, TOTOBHOCTD K CIIy)KeHUI0 OTEYeCTBY M €ro 3alluTe, OTBETCTBEHHOCTh
3a ero cyanoy;

3) AyXOBHO-HPABCTBEHHOTO BOCHHTAHHS:

OCO3HAHUE JIyXOBHBIX LIEHHOCTEH pOCCUIHCKOr0 Hapoa; CPOPMUPOBAHHOCTD

HPaBCTBEHHOI' O CO3HAHUS, ’TUYECKOIO ITOBEICHHUS;

CIIOCOOHOCTb OLICHMBAaTh CHUTYyallMI0 M NPUHUMATh OCO3HAHHBIE DPELICHMS, OPUEHTHPYSACh Ha
MOpaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;

OCO3HAHUE JIMYHOr0 BKJIaJa B IOCTPOEHUE YCTOMYUBOT0 OYyIy1IEro;

OTBETCTBEHHOE OTHOIIEHUE K CBOUM DOAMUTENSAM, CO3JAHMI0 CEMBbA Ha OCHOBE OCO3HAHHOI'O
IIPUHATUSA LEHHOCTEN CEMENHOM JKU3HU B COOTBETCTBUU C TpaaAuLUAMHU HaponoB Poccuu;

4) 3cTeTHUECKOro BOCIHHTAHMS:
ACTETUYECKOEe  OTHONIEHHE K  MHpPY, BKIIOYas  JCTETUKY  ObITa,  HAYyYHOrO H
TEXHUYECKOr0 TBOPUYECTBA, CIIOPTA, TPYAa, OOLECTBEHHBIX OTHOLICHHUI;
IMOHMMAaHUE AMOLMOHAJIBHOI'O BO3JEHCTBUS )KUBOM IIPUPOJIBI U €€ LIEHHOCTH; TOTOBHOCTb K
CaMOBBIPAKEHUIO B Pa3HbIX BUJAX UCKYCCTBA, CTPEMIIEHUE MTPOSIBIIAThH
KaueCTBa TBOPYECKOM JINYHOCTH;

5) ¢usuueckoro BocnuTaHusN:

MIOHUMaHWe M peau3alus 310poBOro M 0Oe3omacHoro obpasza >KU3HM (3J0POBOE HUTAHUE,
COOJIIOZICHHE THTUEHWYECKHX MpaBHJI M HOPM, COAAaHCHPOBAHHBIA PEXUM 3aHATHH M OTIbIXa,
peryisipHasi pu3MUecKas aKTHBHOCTh), OEPEKHOr0, OTBETCTBEHHOTO M KOMIIETEHTHOT'O OTHOIIEHHS K
coOCTBEHHOMY (PU3HYECKOMY U TICHXHUECKOMY 3710POBBIO;

MOHUMaHHEe [IEHHOCTU NMPAaBWJI WHAMBHIYaJIbHOTO M KOJUIEKTHBHOTO OE30MaCHOrO MOBEIEHUS B
CUTYaLlUsAX, YTPOXKAIOLIUX 340POBBIO M XKHU3HH JIFOACH;

OCO3HAHUE TIOCJIEACTBUH M HENpUATHE BPEIHBIX MPUBBIYEK (YNOTPEOJEHUs aJIKorous,
HapKOTUKOB, KypeHUs);

6) TpymoBoro BocnuTaHHUS:
TOTOBHOCTH K TPY/Y, OCO3HAHHUE IEHHOCTH MacTepPCTBa, TPYI0IIO0HE;
TOTOBHOCTh K AKTHBHOW JESATENbHOCTH TEXHOJOTMYECKOH M COIMAlbHOW HaIMpaBIEHHOCTH,
CIOCOOHOCTh MHUITUUPOBATH, TNIAHUPOBATH M CAMOCTOSITEIILHO BBIIMOJIHATH TaKYIO AESTEIHHOCTD;
WHTEpPEC K pa3muuHbIM cdepam npodecCHOHATBLHON JeATEeTbHOCTH, YMEHHE COBEpPIIAThH
OCO3HAHHBIN BBIOOP OymyIIeH npodeccuu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TUIAHBL;
TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHUIO U cCaMO00pa30BaHUIO Ha MPOTSHKEHUU BCEH KU3HU,

7) 7K0JI0rHYECKOro BOCTIMTAHMUS:

9KOJIOTUYECKU IieJecoo0pa3HOe OTHOIIEHHE K MpUpoJe KaK HCTOYHHKY KH3HU Ha 3emile,
OCHOBE €€ CyIlIECTBOBaHUS;

MOBBIIICHUE YPOBHS OSKOJOTMYECKOW KYJIBTYPBL: TMPHOOPETCHHE OIbITa IUIAHUPOBAHUS
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MOCTYIIKOB U OL€HKH UX BO3MOXHBIX ITOCIEICTBUM [Tl OKP Y XKAIOLEH Cpelbl;

0CO3HaHUE II100aJIbHOI0 XapaKkTepa FKOJIOTMYECKUX MPo0JIeM U NyTel UX peLeHMUS;

CIOCOOHOCTh HCIIOJIb30BaTh MPHOOpPETaeMble MPH U3YYEHHH OWOJIOTUU 3HAHUS W YMEHHS MPU
pemieHuu TpoOsieM, CBSI3aHHBIX C PAIMOHATIBHBIM MPHUPOAOIOJBE30BaHUEM (COOMIOACHHE MPABHII
MOBE/ICHUS B MPUPOJIE, HAINIPABICHHBIX HA COXPAaHEHHE PAaBHOBECHS B SKOCHCTEMAaX, OXPaHy BHJIOB,
IKOCHCTEM, Onochepsl);

AKTUBHOE HEINPUATHE JCWCTBHUH, NPUHOCILIMX BPEI OKPYXKAIOLIEH NPUPOJHONU Cpele, yMEHHUe
MPOTHO3UPOBATH HEOIArONMPUSTHBIE JKOJOTMUECKHE MOCIEACTBUS MPEANPUHUMAEMBIX JTEUCTBUNH U
NpeaoTBpaIiaTh UX;

HAJIMYUE PA3BUTOIO HKOJOTMYECKOrO0 MBIIIJICHUS, HSKOJOTMYECKOW KYJIbTYpbl, OIbITA
JEATEIbHOCTH ~ SKOJIOTMYECKOW  HAIMpaBJIEHHOCTH, YMEHHUS  PYKOBOJCTBOBATHCS UMM B
MO3HABATEJIbHOW, KOMMYHMKAaTUBHOM M COUMAJIbHOM TPAaKTHKE, TOTOBHOCTH K YYacTHIO B
MPAKTHYECKOMN AEATENBHOCTH 3KOJIOTNYECKON HAITPaBICHHOCTH;

8) meHHOCTH HAYYHOIO MO3HAHMS:

copMHUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BHUTHS
HAyKH U OOILIECTBEHHON MPAKTUKH, OCHOBAHHOT'O Ha JIMAJIOre KYJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHHIO
CBOET0 MecCTa B MOJIMKYJIETYPHOM MHPE;

COBEpIICHCTBOBAHHUE S3bIKOBOM W YHTATEIBCKOW KYJIBTYpPHl KaK CpPEICTBA B3aMMOJCHCTBUS
MEXY JIOABMU U MMO3HAHUS MHUPA;

NOHMMaHUEe CHeNu(PHUKUA OUOJIOTUM KaK HayKH, OCO3HaHHE ee poiau B (OPMUPOBAHUU
palMOHATBHOTO HAYYHOTO MBIIIUICHHS, CO3MaHMU  IIEIOCTHOTO  MpPEICTAaBICHHUA 00
OKpY)KaloIleM MHpE KaK O €IWHCTBE IMPHUPOABI, YeloBeKa M OOIIECTBA, B MO3HAHUU HPUPOIAHBIX
3aKOHOMEPHOCTEH M pEelIeHHH Po0IeM COXpaHEeHHS TPUPOIHOTO PAaBHOBECHS;

yOS)KIACHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIsi COBPEMEHHOW MBUJIM3AIMU: 00€CIeueHHsI HOBOTO
YPOBHS Ppa3BUTHS MEIUIMHBI, CO3JaHHE IEePCIEKTUBHBIX OHWOTEXHOJOIHH, CHOCOOHBIX pelaTh
pecypcHbIe TIPOOJIEMBI pa3BUTHS YEIOBEYECTBA, IIOMCKA ITyTEH BBIXO0/1A U3 IJI00abHBIX IKOJIOTHIECKUX
npobieM U oOecredeHHus Iepexoja K YCTOMYMBOMY pa3BUTHIO, PAIMOHAIBHOMY HCIIONb30BAHUIO
HPUPOIHBIX PECYPCOB M (POPMUPOBAHHIO HOBBIX CTAHIAPTOB KHU3HH;

3aWHTEPECOBAHHOCTh B IOJIYYCHUU OMOJIOTMYECKUX 3HAHUW B IEJSIX MOBBIMICHUS O0IIEH
KYJIBTYPBI, €CTECTBEHHO-HAYyYHOH IPaMOTHOCTH, KaK  COCTaBHOM 9acTH
(GYHKIIMOHAJIEHON TPaMOTHOCTH 00y4aromuxcsi, opMupyemMoi mpu u3y4eHur ONOIOrur; TOHUMaHUE
CYIIHOCTH METOJIOB ITO3HAHMSI, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIOCOOHOCTh HCIOJIb30BATh
MoJTyyaeMble 3HaHUA JJIA aHANIK3a U 00bACHEHUS SBJICHUN OKPYXKAIOUIEr0 MUpa U MPOUCXOISIINX
B HEeM H3MEHEeHHUH, YMEHHE  JenaTh 0OOCHOBAHHBIE 3aKIIOYECHHUS
Ha OCHOBE HAyYHBIX (DAaKTOB M HUMEIOIIMXCS JaHHBIX

C LEJIbIO MTOJIy4EeHUS TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTh CaMOCTOSITEIBHO HCIOIb30BaTh OMOJIOTHYECKHE 3HAHUS ISl pelIeHus mpolieM B
peasbHBIX )KU3HEHHBIX CUTYAIUX;

OCO3HAHWE IEHHOCTH HAYYHOW JEATENIbHOCTH, TOTOBHOCTH OCYLIECTBJSTH IPOEKTHYIO U
UCCIIEIOBATEIIbCKYIO JIEATEIbHOCTh MHAUBHUAYAIBLHO U B TPYIIIIE;

TOTOBHOCTh M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BAHHIO i CAMOOOPa30BAHHIO, K AKTUBHOMY
MOJTyYSHHUIO HOBBIX 3HAHH 110 OMOJIOTUU B COOTBETCTBHUH C KHU3HEHHBIMU MOTPEOHOCTSAMHU.

B mpouecce mOCTHKEHUS TMYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS O0YUYaIOUIMMHUCS IIPOTPAMMBI
1o OMOJIOTUHU Ha YPOBHE CPETHEr0 00IIero 00pa3oBaHus Y 00yJarOIIMXCsl COBEPIICHCTBYETCS
OMOIIMOHATIBHBIA HHTEIUIEKT, MPEIONIarafoiuii cOpMUPOBAaHHOCTE: CAMOCO3HAHUS, BKIIOYAIOIIETO
CIIOCOOHOCTh TTOHUMAaTh CBOE 3MOILMOHAJIBLHOE COCTOSHHE, BUIETh HAIIPABJICHUS Pa3BUTHS
COOCTBEHHOMW SMOIMOHATILHON cepbl, ObITh YBEPEHHBIM B CE0€;

CaMOpCryJMpoBaHusA, BKIIFOYAOUMICT O CAMOKOHTPOJIb, YMCHUC IPUHHUMATL OTBETCTBCHHOCTD 3a
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CBO€ IOBEJIEHUE, CIIOCOOHOCTh a/1alITHPOBATHCS K IMOLMOHAJIbHBIM U3MEHEHUSIM U IPOSBIATH
TUOKOCTh, ObITh OTKPBITBIM HOBOMY;

BHYTPEHHEM MOTHMBAlLMM, BKIOYAIOUIEH CTPEMJIEHHE K JOCTHIKECHHUIO L€ U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHUE JE€HCTBOBATh, UCXO/S U3 CBOMX BO3MOXKHOCTEN;

SMIATHH, BKIIOYANOIIEH CHOCOOHOCTh MMOHMMATh JMOIMOHANBHOE COCTOSIHHE JPYTHX,
YUUTBIBATH ~ €r0  MpPU  OCYIIECTBJICHHMM  KOMMYHHUKAIIMH,  CIIOCOOHOCTh K COUYBCTBHIO U
CONEPEKUBAHUIO;

COI[MAJIbHBIX HABBIKOB, BKIIIOYAIONIMX CIIOCOOHOCTh BBICTPAMBATh OTHOIICHUS C JPYTHMH
JFOABMH, 3200TUTHCS, TIPOSBIISITH HHTEPEC U Pa3pemiaTh KOH(PIUKTHI.

METANPEIMETHBIE PE3YJIbTATbBI

MeTtanpenMeTHble pe3yJibTaTbl OCBOEHMsS YydeOHoro mpeamera «buosorus» BKIIOYAIOT:
3HaYyuMble A9 (QOPMHPOBAHUS  MHUPOBO33PEHUS  OOyYarOUMXCA  MEXAMCUUIUIMHAPHBIE
(MexnpeaMeTHble) oOlLIeHaYYHbIE MOHATHS, OTPa)KaloLUe I[E€IOCTHOCTh HAayYHOW KapTUHBI MHpa U
Ccneuu(pUKy METOJOB IO3HAHUS, MCIOJIb3YEMbIX B ECTECTBEHHBIX HayKax (BEILIECTBO, HHEPIUs,
SBJICHHE, TPOIECC, CUCTeMa, HAyYHBI (DaKT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHUS,
UCClleZIOBaHUEe, HAOMIOJeHUe, H3MEpeHHe, OSKCIePUMEHT U JpPYrux), yHHUBEpcajibHbIE y4eOHbIE
neiicTBus (MMo3HaBaTeIbHbIE, KOMMYHUKATHBHBIC, PETYJISITUBHBIC), oOecnednBaronme GopMUpOBAHNE
(GYHKIMOHATBHOW TPaMOTHOCTH W COLMAJbHONH KOMIIETEHIIMM OOyYarommxcsi, CIOCOOHOCTh
00yYaroUMXcs HCIOJb30BaTh OCBOEHHBIE MEKAMCHUIIMHAPHBIE, MHUPOBO33PEHUYECKUE 3HAHUS U
yHHMBEpcajbHbIE YdeOHbIE 1EHCTBUS B [I03HABATEILHOM U COIIMAJIBHOM MPaKTHKE.

Ilo3naBaTe/bHbIe YHUBEpPCAJIbHbIE y4eOHbIE AeHCTBUA
ba3oBble jiornyeckue neicTBus:

CaMOCTOSITENTbHO ~ (OPMYIHpPOBaTH U  aAKTyallM3UpoOBaTh MpobleMy, paccMaTpuBaTh e
BCECTOPOHHE;

WCIOJIb30BaTh TP OCBOCHUHM 3HAHWN TMPHEMBI JIOTMUECKOTO MBINIJICHUsT (aHaln3a, CHUHTE3a,
CpaBHEHUs, Kilaccu(uKauu, 00001IeHus ), pACKPHIBATH CMBICT OMOJIOTMYECKUX MOHATUN (BBIIEISTh HX
XapaKTEPHbBIC TPU3HAKH, YCTAHABIMBATH CBSI3H C JIPYTUMH TTOHSATUSIMU);

OTIPEAENATh LIENU ACSTEIbHOCTH, 3aJ]aBasi apaMeTpbl U KPUTEPUU UX JOCTHKEHUSI, COOTHOCUTD
pe3ybTaThl AESTEIBHOCTU C TOCTABICHHBIMHU LIEJISIMH;

UCIIOJIb30BaTh OMOJIOIMUECKU € MOHATHS 11 00bsICHEHUS (HaKTOB U SBICHUH KUBOWU MPUPOIBI;

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHAYKTUBHbBIC, JEIyKTHUBHBIC, MO aHAJOTHU), BBISBIATH
3aKOHOMEPHOCTH M TPOTUBOPEUYHUS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYJIUPOBATH BBIBOJABI H
3aKIIIOYECHHS,

OPUMEHSTh CXEMHO-MOJENbHBIE CpEeNCTBAa M NPECTaBICHHUS CYIIECTBEHHBIX CBS3eH W
OTHOIIEHUH B H3Yy4aeMbIX OHOJOTMYECKUX OOBEKTaX, a TakXKE€ NPOTUBOPEUHUM Pa3HOTO poOJa,
BBISIBJICHHBIX B PA3JIMYHBIX HHPOPMAIIMOHHBIX HCTOYHHKAX;

pa3pabaTbiBaTh IUIaH ~ PEHICHUS  TPOOJIEMBI C YYETOM  aHajiM3a  HMMEIOIIUXCS
MaTepUalIbHbIX U HEMAaTEPUATbHBIX PECYPCOB;

BHOCHUTh KOPPEKTHUBBI B JAEATEIBbHOCTb, OLEHHBATH COOTBETCTBHUE PE3YJbTATOB LIEISAM,
OLICHUBATh PUCKH IMOCIIEICTBUI AEATEIbHOCTH;

KOOPJMHUPOBATh U BBHIMOJHITH pabOTy B YCIOBHSIX PEATbHOTO, BUPTYalbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICH CTBUS,

pa3BUBATh KPEATUBHOE MBIIIJIEHUE IIPH PEIICHUH KU3HEHHBIX MPOOJIEM.

ba3oBbie HCCIea0BaATEC/IbCKHUE HeﬁCTBHH:
BJIaACTh HaBbBIKAMHU quGHO-HCCHe)IOBaTCHBCKOfI u HpOGKTHOﬁ ACATCIIbHOCTH, HaBbIKaAMH
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paspemieHuss  mpoOieM,  o0jJanaTh  CIOCOOHOCTBIO M TOTOBHOCTHIO K CAMOCTOSITEILHOMY
MOWCKY METOJ[OB PEIICHUS MPAKTUYECKUX 3a7a49, TPUMEHEHUIO Pa3IMYHBIX METO/IO0B IMO3HAHMUS;

UCIONB30BaTh pa3NUYHbIC BHUABI JEATENbHOCTH IO TMOJYYCHHIO HOBOTO 3HAHHUSA, €ro
MHTEpIpeTaln, Ipeodpa3oBaHUIO U MPUMEHEHUIO B YIEOHBIX CUTYalUsIX, B TOM YHUCJIE MIPH CO3JaHUU
Y4€OHBIX U COIIMATBHBIX TTPOEKTOB;

(dbopMUpOBaTh HAYYHBI THUI MBIIUICHHS, BIaJeTh HAYYHOW TEPMHUHOJOTHEH, KIIOUEBBIMU
MOHATHSIMHU U METOJIaMH;

CTaBUTh W (QOPMYIHPOBATH COOCTBEHHBIE 3a/Jlaud B 0OOpa30BaTEIbHOM NEATETBHOCTH U
KU3HEHHBIX CUTYaIMIX;

BBISIBIISITh TPUUMHHO-CIICACTBEHHBIE CBSI3M U aKTYaJIM3UPOBAThH 3aJ]1auy, BBIJIBUTATh THIIOTE3Y €€
pelIeHUs, HAXOAUTh apryMEHTHI JJIsl J0Ka3aTelbCTBAa CBOMX YTBEPXKJACHUMU, 3a]aBaTh MapaMeTphbl U
KPUTEPHUH PCIICHUS;

AQHAJIM3UPOBATH MOJIYYCHHBIE B XOJI€ PEUICHUS 3aJa4M Pe3yJbTaThl, KDUTUUYECKU OLICHUBATH UX
JIOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCJIOBUSIX;

JlaBaTh OI[EHKY HOBBIM CHUTYAI[HSIM, OLICHUBATh IIPUOOPETEHHBIH OIIBIT;

OCYIIECTBIISITh IICJICHANIPABICHHBI TIOMCK II€peHOca CPEICTB M CHOCOOOB JICHCTBUS B
npoeccuoHaNBHYIO CpENy;

YMETh NIEPCHOCUTH 3HAHUSA B ITO3HABATCIIBHYIO U ITPAKTUYCCKYIO obJractu KU3HCACATCIIBHOCTH,

yMETh UHTET PUPOBATh 3HAHUS U3 PA3HBIX PEIMETHBIX 001aCTel;

BbBIIBUT'ATh HOBBIC UJICU, ITpCAJIaraTb OpUIrMHAJIbHBIC ITIOAXO0AbI U PCIICHUS, CTABUTDH HpO6JICMBI u
3aJ1auu, JJOMYCKAIOIHE aJIbTEPHATHBHBIC PEIICHHSL.

Pabora ¢ undpopmanmeii:

OPHEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOpMALUU (TEKCTE yueOHOro nocolusi, Hay4Ho-
HOIYJIAPHON JIUTEpaType, OMOIIOTMYECKUX CIIOBApPSAX U CIIPaBOYHUKAX, KOMIIBIOTEPHBIX 0a3aX JaHHBIX,
B lIHTepHeTe), aHANM3UPOBaTh NH(OPMALIUIO PAa3IMYHBIX BUAOB U (OPM MPEACTaBIECHUS, KPUTHUECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HENPOTUBOPEUNBOCTD;

¢dbopMynmupoBaTh 3ampoOChl W TPUMEHSATh pPA3JIMYHBIE METOABI IpPH TOHCKE U OTOOpe
Ouonornyeckoit nHpopMaIu, He0OX0IMMOM JJIsl BHITTOJTHEHHS yUeOHBIX 3a/1a4;

npuodpeTaTh  OMBIT  HMCHOJB30BAaHUS  HMHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTUH,
COBEPIIEHCTBOBATh KYJIbTYyPY aKTUBHOT'O HCII0JIb30BAHUS Pa3IMYHBIX MIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIIBHYIO (hopMy MpecTaBiieHus OMOoI0rnueckon nHpopManuu
(cxembl, rpaMKy, AUarpaMMbl, TaOJIULbI, PUCYHKU U APYTOE);

UCIOJb30BaTh HAYUHbIM S3bIK B KAauecTBE CpeAcTBa Npu paboTe C OHOIOrMYecKOi
uHpOpMalLMe:  NpPUMEHATh  XUMUYeckue, (Quiandeckue UM MaTeMaTUdyeckue  3HaKd U
CHMBOJIBI, (bopmybl, ab0peBuatypy, HOMEHKJIATYpYy, UCIIOJIb30BaTh U
peoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISIIHOCTH;

BJIJICTh HAaBBIKAMU pACIIO3HABaHMS U 3alUTHl MH(OpMaIK, HHPOPMALMOHHONW 6€30MacHOCTH
JUYHOCTH.

KoMMyHHKAaTHBHBIC YHHBepcaJibHble y4eOHbIE 1eiiCTBHA
OO0menne:

OCYIIECTBIATh KOMMYHUKAallMM BO BCeX cdepax >KU3HU, AKTUBHO Y4YacTBOBATh B JUAJIOTE
WIA JIUCKYCCHUH IO CYLIECTBY O0OCyXJaeMoil TeMbl (yMEHHE 3aJaBaTh BOIPOCHI, BBICKA3bIBATh
CYXKIEHUS OTHOCUTEIBHO BBINOJHEHUS IpeljlaraéMOM  3aJadyd, YYUTBIBATH HMHTEPECHI U
COIJIaCOBAaHHOCTh MO3MIMI JPyrHX YYaCTHUKOB JHAiOra WM JUCKYCCHUH);

pacmo3HaBaTh HeBepOaJbHBIE CpeICTBa OOLICHUs, MOHUMATh 3HAYEHHME COIMAJIbHBIX 3HAKOB,
IPEANOCHUIOK BO3HUKHOBEHMSI KOH(MIMKTHBIX CHUTyallUid, YMETb CMAr4aTb KOH(JIMKTBI U BECTH
NIEPETOBOPHI;
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BJIa/IETh PA3JIMYHBIMU CIOCOOaMU OOLIEHMS U B3aUMOJEHCTBUS, IOHUMAaTh HAMEPEHUS JAPYTUX
JroAed, MpPOSABIATH YBWXKUTEIBHOE OTHOLIEHHME K COOECeIHUKY U B KOPpPEKTHOH Qopme
bopMyIHpPOBATH CBOU BO3PAKCHNUS,

Pa3BEpPHYTO U JIOTMYHO U3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOJIb30BAHUEM SI3bIKOBBIX CPEJICTB.

CoBMecTHas 1eAATEIbHOCTh:

MOHUMAaTh M HCIOJb30BaTh INPEUMYIIECTBA KOMAHAHOW M WHIMBHUIYaJbHOM pabOThl mpu
pelIeHny OMoIornYeckoi mpobdaemMbl, 000CHOBBIBATh HEOOXOAMMOCTh IPUMEHEHUS IPYHIOBBIX (HOopM
B3aMMOJCHCTBUS IIPH PEIICHUN yueOHOH 3a1auH;

BBIOMpAaTh TEMAaTUKy M METOJbl COBMECTHBIX JACHCTBUH C ydyeToM OOUIMX HWHTEPECOB U
BO3MOYKHOCTEH Ka)K0ro 4JeHa KOJJIEKTUBA;

MPUHUMATH LIeJIH COBMECTHOM NesSTeNbHOCTH, OPraHU30BbIBATh U KOOPAUHHUPOBATH ACHCTBUS IO
€€ JIOCTIKEHHUIO: COCTaBIIATH IJIaH JAEHCTBUH, paclpelnelsTh POJd C Y4eTOM MHEHUH YYaCTHUKOB,
00CYXKIaTh pe3yIbTaThl COBMECTHOU PabOTHI;

OLIEHMBATh KaueCTBO CBOET0 BKJIAZa U KaXIOro y4yaCTHHKA KOMaHJbl B OOLIMIl pe3ysbTaT IO
pa3paboTaHHBIM KPUTEPHSIM;

IpeqjaraTh HOBbIE IPOEKThl, OLIEHWBATh HJEM C I[O3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTHYECKON 3HAUMMOCTH;

OCYIICCTBJIATh MO3UTHBHOC CTPATCIHYCCKOC IMOBCACHHC B PA3JIMUHBIX CUTyalUAX, IIPOABJIATH
TBOPUYCCTBO U B006pa)KeHI/Ie, OBITE WHHUIIMATHBHBIM.

PeryasiTuBHbIe YHUBepcajbHble Y4eOHbIe JeilCTBUSA
Camoopranusanus:

UCIOJIb30BaTh OMOJIOTMYECKUE 3HAHUS JJIS BBIABJICHUS MPOOJIEM M UX PELICHUS B )KU3HEHHBIX
M Y4eOHBIX CUTyalUsX;

BbIOMPAaTh HA OCHOBE OMOJIOTMYECKUX 3HAHUH Ie/IeBble M CMBICIOBBIE YCTAHOBKM B CBOMX
JNEHUCTBUAX M IIOCTYNKax IO OTHOUIEHWIO K >KMBOM IIpUPOJE, CBOEMY 3J0pPOBBIO U 310POBBIO
OKPYXKaIOILHUX;

CaMOCTOSITENIFHO OCYIIECTBISTh MO3HABATENBHYIO 1€ITeIbHOCTh, BBIABISATH MPOOJIEMbI, CTAaBUTh
U GOpMyIHPOBaTH COOCTBEHHBIE 3a7]a4l B 00pa30BaTENIbHOM NEATEIbHOCTH U KU3HEHHBIX CUTYaIUsX;

CaMOCTOSITENTbHO COCTaBJIATH IJIAaH PELICHHs] MPOOJeMbl C Y4eTOM HMEIOIIUXCS PECcypCoB,
COOCTBEHHBIX BO3MOYKHOCTEHN U MPEANOYTEHUIH;

JlaBaTh OLICHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMKH Y4€0HOr 0 IpeIMETa Ha OCHOBE JIMUHBIX IIPEANIOYTEHUII;

Jie7aTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTb 3a PEIICHUE;

OLIEHUBATh IPUOOPETEHHBIH OIBIT;

Croco0CcTBOBaTh (YOPMHUPOBAHUIO U MPOSBICHUIO IIMPOKOM SPYyIUIMM B Pa3HbIX 00JIACTAX
3HAHMM, IOCTOSIHHO MOBBIIIATh CBOI 00pa30BaTENbHBIN U KYJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb:

JlaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHTb KOPPEKTHUBBI B JEATEIbHOCTh, OLICHHBATH
COOTBETCTBHE PE3YJIbTATOB LEISIM;

BIIAJICTh HABBIKAMU ITO3HABATEIBHOM pe(dIekcuu Kak OCO3HAHUS COBEPIIAEMBIX NEHCTBHA U
MBICTIUTEIIFHBIX MPOIECCOB, UX PE3YJbTATOB M OCHOBAHHM, UCHOJIB30BaTh MPUEMbI pedIeKCHH s
OIICHKHU CHUTYaIllH, BHIOOPA BEPHOTO PEIICHNUS,

OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATD PEUIEHUS 10 UX CHUKEHHIO; IPUHUMATh MOTUBBI U

aApryMEHTBI IPYTUX IPHU aHAIIU3E PE3YJIbTATOB A€ TEITbHOCTH.

IIpunsitue cedst U APyrux:
MIPUHUMATH Ce0sl, TOHMMAasi CBOM HEJJOCTATKH M JIOCTOMHCTBA;
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IPUHAMATh MOTHBBI 1 apT'YMEHTBI IPYTHX [P aHAIN3€E Pe3yIbTaTOB ACITeIbHOCTH; TPU3HABATh
CBOE IIPaBO U MPABO APYTUX HA OIINOKY;

pa3BHUBaTh CIIOCOOHOCTH IIOHMMATh MHP C IO3UIIHUU APYTOro 4€jI0BCKaA.

INPEJAMETHBIE PE3YJIbTATbI

[IpenmeTHble pe3ynapTaThl ocBoeHUs mporpammbl COO mo Ouonoruu Ha 0a30BOM YpOBHE
BKJIIOYAIOT crenupuyeckue aias ydeOHoro mnpeamera «buojorus» HaydHble 3HAHMS,  YMEHUS
U crnocoObl  JAEWCTBUH MO  OCBOGHMIO, MHTEpHpETalluu U MpeoOpa3oBaHUIO 3HAHUI, BUIbI
JeATeIbHOCTH TI0 TIOJMYYEHHWIO HOBOTO 3HAHHMS M NPUMEHEHUIO 3HAHUM B Ppa3IMYHBIX y4eOHBIX
CUTyallusiX, a TaKKe B peajbHBIX JKU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C Oumomorueil. B mporpamme
IpeAMETHBIE PE3YJIbTAaThl IPEACTABICHBI IO FoaM 00 yueHUsI.

[IpenMeTHBIE pe3yIbTaThl OCBOCHHS ydeOHOTO npeamera «buonorus» B 10 kiaacce
JOJKHBI OTPAXKaTh:

cOpMUPOBAHHOCTh 3HAHMM O MecTe WU pPOIM OHOJIOTUM B CHCTEME HAyYHOrO0 3HAHUS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHMM COBPEMEHHOH €CTeCTBEHHO-HAay4yHOW KapTHHBI MHUpPA H
HAyYHOTO MHUPOBO33pPEHHS, O BKJIaJe POCCUUCKUX U 3apyOeKHBIX YUEHBIX-OMOIOrOB B  pa3BUTHE
Ouonorun, (GYHKIMOHATBHOM TPAMOTHOCTH YEJIOBEKa JJIsl PEIICHUs KU3HEHHBIX 3a]1a4;

YMEHHE PACKpPBIBATH COJCpXKAHUE OWOJIOTHYECKUX TEPMUHOB M TOHATHUH: KU3Hb, KIIETKA,
opranusm, mMerabonu3M (0OMEH BELIECTB M MpPEeBpallleHHE JHEPruu), ToMeocTas (caMoperysiuus),
YpOBHEBasi OpraHu3anus *KUBbIX CUCTEM, CAMOBOCIIPOU3BEICHHE (PENPONYKIIHUS), HACIEICTBEHHOCTb,
M3MEHUYUBOCTh, POCT U Pa3BUTHUC;

yMEHUE u3JlaraTh OWOJOTMYeCKHe Teopuu (KIJIETOYHAs, XPOMOCOMHAs, MYTallMOHHas,
[EHTpaJIbHAS JJOTMa MOJICKYJISIpHO# Omosorun), 3akousl (I'. Mennaens, T. Moprana, H.U. BaBunosa)
U ydeHHus (0 HEHTpaX MHOTOOOpa3us U MPOMCXOXKIEHUS KyIbTYpHBIX pactenmii H.M. Basuiora),
ONpEeNeNsITh TPaHULbl UX MPUMEHUMOCTHU K KUBBIM CHUCTEMAM;

yMEHUE BJaJeTh METOJaMH HAay4YHOr'O TO3HAaHUS B OHOJIOTMU: HAOJIOJCHHUE U OMHUCAHUE
KUBBIX CUCTEM, MPOIECCOB U SIBJIICHUH, OpraHU3aIMs U MMPOBEICHUE OMOIOTHYECKOTO IKCIEPUMEHTA,
BBIJIBUYKEHUE THIOTE3bI, BHISIBICHUE 3aBUCUMOCTH MEX]Y MUCCIEAYEMbIMU BEIUYMHAMH, OOBSICHEHUE
MOJIYYCHHBIX PE3YJbTATOB, HMCIOJIb30BAaHHBIX HAYYHBIX IOHSTUM, TEOpUH U 3aKOHOB, YyMEHHE
JieNaTh BBIBOJBI HA OCHOBAHUH MOJIYYCHHBIX PE3YJILTATOB;

YMEHUE BBIIEIATh CYIIECTBEHHbIE IPU3HAKUM BHUPYCOB, KIETOK IIPOKAPUOT U DYKApHUOT,
OJIHOKJIETOUHBIX W MHOTOKJIETOYHBIX OPraHU3MOB, OCOOEHHOCTH IMPOIIECCOB: OOMEHA BEIIECTB U
MPEBPAILICHUS SHEPTUU B KJIETKE, (OTOCUHTE3a, IIACTUYECKOT0 M JHEPreTMYecKoro  obOMeHa,
XEMOCHHTE3A, MHUTO3a, M€HO03a, OIUIOJOTBOPEHUS, Pa3MHOKEHUS, WHAMBUIYAJIbHOIO PpPa3BUTHUS
opranusma (OHTOTEHE3);

yMEHUE TPUMEHSTh MOJy4YeHHBbIC 3HAHUSA Js1 OOBSCHEHHUS OMOJOTMYECKUX IMPOIECCOB U
SIBJIGHUHW, JUISl TIPUHATHS MPAKTHUECKUX PEIICHUH B MOBCEIHEBHOM XU3HH C IETbI0 00eCHedeHUs
0€30MacHOCTH CBOETO 370POBbS M 370POBbsI OKPYXKAIOIIMX JIIOJIEH, COONIOAEHUS HOPM TPaMOTHOTO
MOBEJCHUSI B OKPYXAIOUIe NpPUPOIHONW Ccpelae, MOHHUMAaHHE HEOOXOIWMOCTH  HCIIOJb30BAHHUS
JOCTI)KCHUM COBPEMEHHOW OMOJIOrvuu ¥ OMOTEXHOJIOTHH JIJIsl pallMOHAIILHOTO TTPUPOAOTIOIH30BAHMS;
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YMEHHE pelaTh 3JIEMEHTAPHBIC TEHETHYSCKUE 3a7]a9d HA MOHO- U IUTUOPUIHOE CKPEIIUBaHUE,
CIICTJIEHHOE HACJICIOBAaHUE, COCTABJIATH CXEMbl MOHOTHOPHUIHOIO CKPEUIUBAHUS I MPEICKa3aHHS
HACJICZIOBAHUS TPHU3HAKOB y OPraHU3MOB;

YMEHHE BBIOJIHATH JaOOpaTOpHbIE U MpaKTUYecKue paboThl, cOOII0aTh MpaBuiia Ipu padboTe ¢
y4e€OHBIM 1 JJa0OPATOPHBIM 00OPYIOBAHHUEM;

YMEHHE KPUTHYCCKH OICHUBATh W HWHTEPIPETHUPOBATH HH(GOPMAIUIO OHWOIOTHYECKOrO
COZIEpKaHUSl, BKIIOYAIONIYIO TICEBIOHAYYHBIC 3HAHUS U3 PA3JIMYHBIX UICTOYHUKOB (CPEICTBA MaCCOBOM
nHpOopMaIuU, HAYIHO-TTONYJISIPHBIE MaTEPHUAIIbI), STHUCCKUE aCIIEKThl COBPEMEHHBIX MCCIICIOBAaHUN B
OMOJIOruHU, MEIUITMHE, OMOTEXHOJIOTUH;

yMEHHUE CO3/1aBaTh COOCTBEHHBIC MMCBMEHHBIC U YCTHBIE COOOIICHUSI, 0000111ast OMOIOTHIECKYIO
WH(GOPMAIUIO U3 HECKOJIBKHX UCTOYHUKOB, 'PAMOTHO MCIOIB30BATh ITOHATUWHBIN anmapat OHMOJIOTHH.

[IpenmeTHble  pe3ynbTaThl  OCBOEHHs  ydyeOHoro mpenmera «buonorus» B 11 kiacce
JOJDKHBI OTPaXKaTh:

COpPMUPOBAHHOCTh 3HAHWA O MECT€ W POIH OHOJIOTUM B CHCTEME HAyIHOrO 3HAHHUS
€CTeCTBEHHBIX HayK, B ()OPMHUPOBAHMHM COBPEMEHHOHI €CTeCTBEHHO-HAayYyHOW KapTUHBI MHpa U
HAyYHOT0 MHUPOBO33pPEHHS, O BKJaJle POCCUMCKUX U 3apyOeKHBIX YUEHBIX-OMOIOrOoB B  pa3BUTHE
Owonornu, (QYHKIHOHATBHOH T'PAMOTHOCTH YEJIOBEKA [JIsl PEUICHUS KU3HEHHBIX 337129,

YMEHHE PACKPBIBATh COJAEp)KAaHUE OUOJOTMYECKUX TEPMUHOB W TOHSATHIN: BHJ, MOMYJISIHS,
reHo(OHI, SBOJIOIUS, ABUXKYIIME CHUIIBI ((DAKTOPHI) SBOIOLHH, MPUCIOCOOJIEHHOCTh OPraHU3MOB,
BHI000pa30BaHUE, IKOJIOTHYCCKUE (PAKTOPHI, IKOCHUCTEMA, MPOAYIIEHTHI, KOHCYMEHTBI, PEIYICHTHI,
LENU TUTaHUs, YKOJIOrMYecKas upamMua, OMoreoreHos, onocdepa;

yYMEHHE M3Jarath OUOIOru4eckue Teopuu (dBosonnoHHas teopus Y. JlapBuHa, cHHTETHYECKas
TEOPHUs IBOJIIOIINH ), 3aKOHBI U 3aKOHOMEPHOCTH (3apoabimeBoro cxoactea K.M. bapa, depenoBanus
[JIaBHBIX HampaBieHuid u mnyred osBomonun A.H. CeseprioBa, ydenus o Owuocdepe B.H.
Bepnazckoro), onpenensTe TPaHHUIIBI KX TPUMEHUMOCTH K JKUBBIM CHCTEMaM;

yMEHHME BIAJE€Th METOJaMH HAay4YHOro IIO3HaHUS B OwWoJOrMu: HAOJIIO/IEHHE U ONHUCAaHUE
JKUBBIX CHCTEM, ITPOIIECCOB ¥ SIBJICHUI, OPraHU3aIMs U TPOBEACHUE OMOJOTUYECKOT0 KCICPUMEHTA,
BBIJIBIDKEHUE TUIIOTE3bI, BBISIBICHHE 3aBUCUMOCTH MEXAY UCCIEAYEMbIMH BEIHMYMHAMH, OOBSICHCHUE
MOJTYYCHHBIX PE3YyJbTATOB, HCIOJIb30BAHHBIX HAYYHBIX IOHATHH, TCOPUH H 3aKOHOB, YMCHHE
JieNlaTh BBIBOJBI HA OCHOBAHUH MOJIYYEHHBIX PE3YyJIbTATOB;

YMEHHE BBIJIEIATh CYIISCTBEHHBbIC ITPU3HAKH CTPOCHUS OMOJIOTHYECKUX OOBEKTOB: BHJIOB,
MOMYJIALUH, MPOIYLIEHTOB, KOHCYMEHTOB, pPEenyLEHTOB, OMOreoIeHO30B U IKOCHCTEM,
0COOEHHOCTH MPOLIECCOB: HACIIEACTBEHHON N3MEHYMBOCTH, ECTECTBEHHOTO 0TOOpa, BUA000pa30BaHMUs,
MPUCIIOCOOJIEHHOCTH OPraHU3MOB, JEHCTBUS IKOJIOTHYECKUX (PAKTOPOB HA OPraHHU3MBI, IMEpPEeHOCa
BEIIECTB M IOTOKAa DHEPrHH B JKOCHUCTEMAaX, aHTPOMOTeHHBIX M3MEHEHHH B HSKOCHCTEMax CBOEi
MECTHOCTH, KPYrOBOPOTa BEIIECTB U OMOre€OXMMHUYECKUX LIUKIIOB B Onocdepe;

YMEHHE TPUMEHATh TOJydYeHHbIE 3HaHUSA AN OOBSCHEHHS OMOIOTMYECKHX MPOIECCOB U
SIBIICHHUM, JUI TPUHSTHS MPAKTHYCCKUX PEIICHUH B TOBCETHEBHOW JXU3HH C IO OOecreueHus
0e30MacHOCTH CBOETO 370POBbSI U 3I0POBbsI OKPY)KAIOIIUX JIFOJCH, COOMIONEHUS HOPM TPaMOTHOTO
MOBEJCHUSI B OKPYXAIOUIeH NPHUPOIHOW cpelne, MOHMMAaHHE HEOOXOJUMOCTH HCIOJIb30BAHUS
JOCTH>KEHHUM COBPEMEHHOW OMOJIOTUU I pallMOHAIbHOI'0 IPUPOIONOIb30BaAHUS;

YMEHHE pelllaTh dJIeMeHTapHble OMOJOrHYEeCKHE 3a/1a4, COCTABIISTh CXEMbl IIEPEHOCA BEILECTB
Y DHEPIr'uu B SKOCUCTEMAX (IE€MU MUTAHUSA);

YMEHHE BBIMOJIHATH JaO0paTOpHbIe U MpaKTUYecKrue paboThl, cOO0aaTh MpaBuiia Ipu padbore ¢
y4eOHBIM U JJA0OPATOPHBIM 00OPY/IOBAHHEM;

YMCHHE KpPUTHYCCKH OIECHWUBATH W HWHTEPIPETHPOBATH HHPOPMAIUIO OUOJOTUYECKOTO
COZICpIKaHUs, BKIIIOYAIONIYIO ICEBIOHAYYHBIC 3HAHUS U3 PA3UYHBIX HCTOYHUKOB (CPEICTBA MaCCOBOM
uH(pOpMAIINY, HAYYHO-TIOMYJISIPHBIE MAaTepUalbl), paccMaTpUBaTh TJI00ATBHBIE HKOJIOTHYECKUE
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poOJieMbl COBPEMEHHOCTH, (POPMUPOBATH MO OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIHIO;
yYMEHHE CO37]aBaTh COOCTBEHHbIE MIUCbMEHHBIE U YCTHBIE COOOIIeHUs, 0000111as OMOIOTHYECKYIO
UH(GOPMAIUIO U3 HECKOJIBKHX UCTOYHUKOB, 'PAMOTHO MCIOJIB30BATh MOHATUHWHBIN anmnapatr OMOJIOTHH.
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TEMATHYECKOE IIVTAHUPOBAHUE

10 KJIACC
Ne Hauwenosanme KonuyectBo OcHOBHBIE BUBI AESITEILHOCTH
i PA3IENOB 1 TeM 4aCOB [IporpammHoOe cofiep>kanue A —
y4eOHOoro nmpeamera
Tema 1. buoJsiorusi Kak HayKa

1.1 | buonorus B cucreme Hayk 1 buonorus kak Hayka. CBsi3u 6uo0oruu ¢ PackpbIiBaTh conepxaHue TEPMUHOB U
00I11eCTBEHHBIMH, TEXHUYECKUMU HNOHATUI: HAyYHOE MUPOBO33PEHHUE,
U JPpYTUMH €CTECTBCHHBIMH HayKaMH, Hay4Has KapTUHA MUpPA, HAYYHBIH METO/I,
drocodueit, peurueii, STUKOI, TUIIOTE3a, TEOPUSL, METOJIbl HCCIIEJOBAHMSL.
cTeTHKOil U ipaBoM. Pois Grosoruu XapakTepu3oBaTh OMOJIOTUIO KaK HayKy, ee
B (opMHUpOBaHMHM COBPEMEHHOH HAy4YHOM MECTO 1 pOJTk CPE/IM IPYTHX
KapTuHbl Mupa. Cucrema OMOJOTHYECKUX HAYK. CCTECTBEHIBIX HAYK.

[epeuncnsates pasaensl OUOTOTUU

HAemoncmpayuu: B COOTBETCTBHE C 00HEKTAMHU M3y EHHS.
Iopmpemar: 1. lapsun, I'. Mennens, H. K. HaspiBaTh BasKHEHUIIIHE OTPACITH OMOJIOTHYECKHX
Komnbros, Jlx. Yorcon u @. Kpuk. Tabauybsl u 3HAHMM U 3a7]a4H, CTOSILIME Nepe]] Ouonoruen
cxemvl: «MeToabl TIO3HAHUS XXI B.
KUBOH IIPUPOABD»

1.2 | Meronbl no3HaHUA 1 MeTonb! I03HaHUS )KUBOW IIPUPOJBI PackpbiBaTh copep:kaHue TEPMUHOB U

KUBOH NPUPOJIBI (nabmroienue, SKCIIepUMEHT, MNOHATHUI: HAYYHBI METOJ, METO/bI

OIHCaHUE, U CCIIEIOBAHUSI.
U3MepeHue, KiaccupuKanus, XapakTepu30BaTh OCHOBHBIE METO/IbI
MOJIETUPOBAHHE, CTATUCTUY €CKasl MO3HAHMSI KUBOU PUPO/IbI: HAOJIIOIeHHE,
00paboTKa JIaHHBIX). SKCIIEPUMEHT, ONTMCaHK e, U3MEPEHUE,
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Jemoncmpayuu:

Tabauywl u cxemvi: «MeTOIBI TO3HAHUS YKUBOK
TIPUPOJIBIY.

Jlabopamopnsle u npakmuueckue padomul:
[TpakTiueckas padora Ne 1.

«H crionb30BaHme pa3aIMYHbBIX METOIOB TTPH
W3YYCHUH OMOJIOTHYECKUX

O00BEKTOBY

KJIacCHU(PUKAIUs, MOICITUPOBAHUE,
CTaTUCTHYECKasi 00paboTKa IaHHBIX

Hrtoro yacos 110 Teme 2

Tema 2. J)KuBble CHCTEMbI H HX OPraHU3aIUs

21 buonornueckue 1
CHUCTEMBI, IPOLIECCHI U
WX U3y4EHUE

Kussie cuctembl (OMOCHCTEMBI)

KaK [IpeIMeT n3ydeHHsi OMOJIOTHH.
OTinune )KUBBIX CUCTEM

OT HeOpraHu4deckom npupoasl. CBoicTBa
OunocHucTeM U UX pazHooOpasue.
YPOBHM OpraHnu3anuu

OMOCHCTEM: MOJIEKYIISIPHBIH,
OpPraHOMJHO-KJIETOYHBIN,
OpraHU3MEHHBIH, TOMYJIALMOHHO-
BHUJIOBOM, 9KOCHCTEMHBIH
(buoreorneHOTHYECKHH ), OMOCHEPHBIIA.
Haykwu, nzydaromue OnocucTeMbl

HA Pa3HBIX YPOBHIX OpraHU3AIUH.

PackpeiBaTh conep:kaHue TEPMUHOB U

IMOHSTHI: CUCTEeMa, OMOJIOrHYecKas

CHCTEMA, JIIEMEHTBI CUCTEMBI, CTPYKTypa
OMOCUCTEMBI, CBOMCTBA JKUBEIX CHCTEM, OOMEH
BEIIECTB, Pa3MHOXKEHUE, POCT, Pa3BUTHE,
HaCJIeZICTBEHHOCTh, U3MEHUUBOCTb,
pa3apakUMOCTh, SHEPTr03aBUCUMOCTb, YPOBHU
OpraHu3alMy KU3HU (OMOCUCTEM).
XapakTepu30BaTh IPUHLUIIBI

OpraHu3anyy OMOCUCTEM: OTKPBITOCTh, BBICOKAs
YHOPSIIOYEHHOCTb, CAMOPETYJIALMS,
UEepapXUYHOCTb.

[IepeunciaATe yHUBEpCAILHBIE CBOMCTBA )KUBOTO:
€IMHCTBO XUMHYECKOI0

coCTaBa, pa3apakMMOCTh, JIBH)KCHHE,
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Jemoncmpayuu:

Tabnuywsl u cxemol: «OCHOBHBIE TPU3HAKU
KU3HN», «Y POBHU OpraHU3aLUH KUBOU
npuponas». Monens monekynsl [JHK

rOMEeO0CTa3, POCT U pa3BUTHE,
HACIIEZICTBEHHOCTh, N3MEHYHBOCTH,

IBOMIONUS (TIpUCIIOCOOIIEHUE

K U3MEHSIoIuMcs ycioBusaMm). [IpuBoauts
prUMepbl OMOCUCTEM PAa3HOTIO YPOBHS
OpraHu3aluu

¥ CPaBHHUBATh MPOSBICHHUS CBOMCTB )KUBOTO Ha
pa3HBIX YPOBHSX.

XapakTepru30BaTh OCHOBHBIE IPOLIECCHI,
MpOTEKaroIe B OnocucTeMax:

0OMEH BEIIECTB U IIPEBpallleHUE

SHEPI'HH, CAMOBOCIIPOU3BEIEHUE,
CaMOpEeryJsLus, Pa3BUTHE.

CobmronaTh npaBuia 6epexHOro

OTHOUIEHUS KKUBOH MPUPOJIE

HNroro yacos o teme

1

Tema 3. XumMuueckuii coOCTaB U CTPOEHHE KJIETKH

31

XHUMHUYECKUI COCTAB
KkieTku. Bona
Y MUHEPAJIbHBIE COIU

1

XHUMHUYECKHH COCTAB KIIETKU. XUMUYECKUE
AJIEMEHTHI:

MaKpO3JIEMEHTbI, MUKPO3JIeMeHThL. Boaa u
MUHEpaJbHbIE BEIECTBA.

@DYHKIMHU BOJIbI U MUHEPAJIBbHBIX BEIIECTB B
kierke. [lonnepxanue 0CMOTHYECKOT O
OanaHca.

Jemoncmpayuu:

Juazpammur: «Pacnpenenenue

XAMHYECKUX 3JIEMEHTOB B HEKHUBOH

PackpriBaTh conepikaHue TEPMUHOB U
MOHATHUI: 3JIEeMEHTHI-OMOTEHB,
MaKpO3JIEMEHTBI, MUKPO3JIEMEHTHI;
MHHEpaJIbHbIE BEIECTBA, MOJIEKYJIa
BO/JIbl KaK JIUII0JIb, BOJOPOJHbIE CBS3H;
ruapodubHbie U THAPO(HOOHbBIE
BEILIECTBA.

Jloka3bIBaTh €IMHCTBO 3JIEMEHTHOI'O

CcOCTaBa Kak OJHO U3 CBOUCTB KHBOTO.

PaCHpe,Z[eJIHTB XUMHUYCCKHUEC DJICMCHTBI
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npupone», «PacnpeneneHne XuMHU4IECKUX
3JIEMEHTOB B KHUBOU MPUPOJIEN.

Tabauywl u cxemwl: «Ileprnoaudeckas Tadnuia
XUMHYECKUX DJIICMEHTOBY,

«CTpoeHue MOJIEKYJIbI BOABI)

[0 TPYyNIaM B 3aBUCUMOCTH
OT KOJIMYECTBEHHOTO MPE/ICTABUTEILCTBA B
OpraHu3Me; XapaKTepru30BaTh POJib
OTJEITbHBIX DJIEMEHTOB.

BEBISIBIATEL CBS3B MCKAY COCTaBOM, CTPOCHUCM
MOJICKYJIbI XUMHUYCCKOI'0O COCIMHCHUS U €TI0

(GYHKIHUSIMU B KJIETKE

3.2 | beaxu. CocraB u benku. CocTaB u cTpoeHHe 0enKoB. PackpbiBaTh conepaHue TEPMUHOB U
CTpOEHHE OENKOB AMUHOKHUCIIOTBI — MOHOMEPHI OEJIKOB. HNOHATUI: O€JIKH, OJTUMEPBHI,
He3zamenumsbie v 3aMeHUMbIE AMUHOKHUCIIOTBHI. MOHOMEPbI, AMUHOKUCIIOTHI, IENTUHAS CBS3b,
AMUHOKHCIIOTHBIA COCTaB. Y POBHHM CTPYKTYpPbI | IOJUIIENTHI, JEHATYPALIMS.
0eIKOBOM MOJIEKYJIBI (IEpBUYHAS, BTOPUYHAS, XapakTepu3oBaTh O€JIKH KakK KJlacc
TPETUYHAs U YETBEPTUUHAS CTPYKTYpa). OpPraHUYEeCKUX COEIMHEHUN; KIacCu(PpUIUPOBaTh
XuMHYECKHE CBOMCTBA OCIIKOB. HX 10 CTPOEHUIO
buonornueckue pyHKIIMN OEITKOB. (rnoOynsipHble n puOpHILIAPHBIC Gerkn),
Jemoncmpayuu: MEPEUHCIISTh U XapaKTeprU30BaTh QyHKIIUU
Tabnuyet u cxemvi: «CTpOCHUE MOJIEKYJIBI ko
Oenkay.
ObopydoeaHue: CBETOBOM MUKPOCKOII,
MUKpOMpenapaThbl
3.3 | ®epmenTsl — depMeHTHI — OMOJIOrMYECKHEe KaTaau3aTophbI. PacKpbIBaTh COlEPKAHIE TEPMUHOB
OuoJIoru4ecKue Crtpoenune ¢pepmeHTa: aKTUBHBIHN LIEHT), ¥ TIOHSTHUIA: ()epPMEHTBI, AKTUBHBII LIEHTP,
KaTaJM3aTophl cyOcTpaTHas crienu(pUIHOCTb. cy6cTpaTHas CIenupHIHOCTD, KOGEPMEHTHI,

Kodepmentsl. ButamuHsl.
Otnnuust pepMeHTOB

OenK1-aKTUBATOPbI
1 OCJIKU-UHTUOUTOPEI.
VYka3bpiBaTh OTIMYUS (PEPMEHTOB
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OT HEOPraHMYECKHUX KaTaJn3aTOpOB.
Jemoncmpayuu:

Tabnuysr u cxemsi: «CTpoeHHE
bepmeHTay.

Obopyoosanue: 000pymnOBaHUE IS
MIPOBECHUS HaO0JII0IeHUH,
U3MEPEHUN, SKCIIEPUMEHTOB.
Jlabopamopnvle u npakmuueckue paoomoi:
JlaboparopHas pabora Ne 1. «M3yuenue
KaTaJIMTHYECKON aKTUBHOCTH (DEPMEHTOB (Ha
pUMepe aMusa3bl

WA KaTaiasbl)»

OT HEOPraHWYECKHUX KaTalIn3aTopoB.
OOBACHATH poJIb (PEePMEHTOB

B (D)YHKIIMOHUPOBAHHUHM KUBBIX CUCTEM, B
IPOMBILIEHHOCTH, B MEAUIINHE,

B IIOBCEJTHEBHOMN JKU3HU YEJIOBEKa

3.4

VrneBoasl. JIunuael

YrneBoasl: MOHOCaXapu sl (TIIFOK03a, prbo3a u
ne30Kcuprd03a), Aucaxapuasl (caxaposa,
JIAKTO32a) ¥ MOJIMCaXapu bl (Kpaxma, TIIMKOTeH,
LEJUII0JI032).

buonornueckue GpyHKIINN yTIEBOIOB.

Jlunmu et Tpurarnepuasl, GocdoTUTu Ik,
CTEPOUIBI.

I'mapodunsHO-THAPOPOOHEIE CBOICTBA.
buonornueckue GyHKIMH JTUTUIOB.
CpaBHeHueE yriieBOI0B, OEITKOB

Y JIMTTHIOB KaK UCTOYHUKOB SHEPTUH.
Jemoncmpayuu:

Tabauywl u cxemol: «YTIEBOIB,

«JIunuaen.

PackpbIBaTh copepkaHie TEPMUHOB

Y TIOHSTHI: yTJI€BO/IbI, MOHOCAXapUIbI,
JcaxapuIbl, MO caxapuabl, TIII0K03a, pubo3a,
Je30Kkcuprubo03a, caxaposa, JaKkTo3a, MajabTo3a,
LEJIITF0II032

(kneryarka), Kpaxmall, TJIMKOTeH; JIUTUAbI,
TPUTIHILIEPU Bl (KUPBI, Macna), hochoaumnuibl,
CTEPOHIbI.

XapakTepu30oBaTh YIr€BObI, TUIHIbI KaK
KJIaCC OPraHUYEeCKUX COeTUHEHUH.
Knaccudunuposats yriieBoJbl U JUIUIBI 10
CTPOEHHUIO; MEPEUUCIIATh QYHKIIUU

YIJIEBOJIOB U JIMITH/IOB.

28




Obopyoosanue: 000OpyIOBaHUE

JUTS TIPOBECHUST HAO IO ICHU I, U3MEPCHHH,

Cxematudecku u300paxxaTb CTPOCHHE MOJICKYJT
YIJI€BO/I0B, JIUITUJIOB

SKCIEPUMEHTOB
35 HyxnennoBbie Hyxnennossie kucnotsl: JIHKu PHK. PackpeIBaTh cojepKaHUe TEPMUHOB
KUCIOTEL. AT® HyxneoTuabl — MOHOMEpHI HYKJIEMHOBBIX ¥ TIOHSITHI: 130K CHPHOOHYKIICHHOBAsI

kucnoT. CTpoeHne kucnora (JIHK), pubonykinenHoBast kuciora

u pynxiun JIHK. Ctpoenne n ¢pynkunu PHK. (PHK), HyKJ1€0TH I, TOTUHYKICOTH THAS

AT®: ctpoenue u QyHKIIIH. 1Eb

Jemoncmpayuu: (MOMMHYKJIEOTHT ), KOMIIJIEMEHTAPHOCTb,

Ilopmpemuwr: 1x. Yorcon, @. Kpuk, M. ¢bynkuu JIHK (xpanenue u nepenaya

Yunkunc, P. @pankiuH. HacnencrBeHHor nHdopmaun); Buasl PHK

Tabnuyvl u cxemol: (uHpOpMaLOHHAs, TPaHCIIOPTHAs,

«HyxnennoBbie kucinotsr, JJTHK», pubocomanbHast); ageHo3uHTpupocdat (ATD),

«buocunTes 6enka», «CTpoeHHE MOJIEKYITbI MaKpO3pruveckas CBs3b.

ATD». XapakTepu3upoBaTh HYKJIEUHOBBIE KACIOTHI

ObopydoeaHue: CBETOBOI MUKPOCKOII, KaK XUMUYECKHUE COEMHEHHS U HOCUTEIN

MUKpPOIIpEnapaThl HaCJIeICTBEHHOM NH(pOPMAIIH.
OtmeuaTs 0COOEHHOCTH CTPOEHHS MOJIEKYJT
HykienHoBbIX KucioT (JJHK, PHK) u AT®.
Cxematnuecku n300paxxaTb CTpOEHHE
HYKJIEOTUI0B, MOJIEKYJI HYKJIEMHOBBIX KHCIIOT,
ATO

3.6 | Ucropust u MeToanl [{uronorus — HayKka O KIIETKE. PackpbiBaTh conep:kaHue TEPMUHOB

U3YUYCHUS KIIETKHU.
Kiterounas teopus

Kierounas Teopust — mpuMep B3auMOICH CTBUS
unei u hakToB

Y TIOHSITUM: KJIETKA, IMTOJIOTUSI; PACKPBIBATD
COJIepKaHME MOJT0KEHU I
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B HAYYHOM ITO3HAaHUU. MeTOobl U3yUEeHUs KIETKH.
lemoncmpauuu: Ilopmpemoi:

A. JleBerryk, P. I'yk, T. llIBarn, M. llneiinen, K. bap,
P. Bupxos.

Obopyoosanue: cBETOBOI MUKPOCKOTI,
MUKpOIpenaparbl paCTUTEIbHBIX, KHUBOTHBIX
MOAKTEPHATBHBIX KJIETOK; PUCYHKH C
MUKpo(oTorpadusIiMU KIETOK, HOTy4YEeHHBIE C
[IOMOILBIO

CBETOBOr'O M AJIEKTPOHHOTO MHUKPOCKOIA

KJIETOYHOU TEOPHH.

[lepeuncasaTe U XapakTepU30BaTh OCHOBHBIE METO/IBI
M3y4EHHsI KIETKH: (IPUTOTOBJIEHHE CPE30B,
OKpalIMBaHNe, MUKPOCKOIMMPOBAHHUE,
LEHTPU(PYTUPOBaHNE, KYJIbTUBUPOBAHUE KIETOK U
TKaHei)

3.7

Kierka
KaK [IEJIOCTHAs KUBast
cucreMa

KreTka kak nienoctHas xkuBas cucrema. Oomme
MpU3HAKK KJICTOK: 3aMKHYyTas HapyXHast MeMOpaHa,
Monexynbl JIHK kak reHeTnyeckuit anmapar, cuctema
cuHTe3a Oernka. TUITBI KIEeTOK:

PYKapUOTHYCCKAs M TIPOKAPHOTHYECKAL.
OCOOCHHOCTH CTPOCHUS IIPOKAPHOTUYESCKON KIIETKH.
KireTounas crenka 0akrepuii. CTpoeHUe
HYKapuOTHYeCKON KIIeTKH. OCHOBHBIE OTINUHS
PACTUTEIHHON, KUBOTHOM

1 TpUOHO# KileTKH. [I0BEpXHOCTHBIE CTPYKTYPHI —
KJISTOYHAS CTEHKA, TJIMKOKAINKC, NX (DYHKIIHH.
[Tnasmaruueckast MeMOpaHa,

PackpbIBaTh collep)KaHUEe TEPMHUHOB

W TIOHSITHUH: KIIETKU (3YKapHOTHYECKas,
MPOKapHOTHIECKas), IJIa3MaTHYecKasi MeMOpaHa
(mna3maneMma), TITUKOKAIMKC, TPAHCTIOPT BEIIECTB
(TTacCUBHBIH, aKTHBHBIN ), SHIOUUTO3 ((Paromuros,
MUHOLUTO3), SK30IUTO3, KJICTOYHAS

CTEHKa, HYKJICOH/.

CpaBHUBATBH MEXILy COOOH

PYKapHOTHUYECKHE U POKAPHOTUYECKHE KICTKH;
OTMEYaTh CXOACTBO U PA3NINYMsI B CTPOCHUH KIIETOK
OakTepuii, >)KUBOTHBIX, PACTEHUI U TPHOOB
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ee CBOWCTBA M (DYHKITHH.

lemoncmpauyuu:

[lopmpemwi: A. Jlesenryk, P. I'yk, T. IlIBann, M.
[Inetinen, K. bap, P. Bupxos.

Tabauywt u cxemwr: «CTpoeHHE
PYKapUOTHYECKOU KIIETKI»,  CTpOEHUE KUBOTHOM
KIETKN», «CTpoeHne

pacTuTeNbHON KIeTKn», «CTpoeHue
MPOKAPHOTUIECKON KIIETKID).

ObopydoeaHue: CBETOBOW MUKPOCKOTI,
MUKpOIIpenapaThl paCTUTENbHBIX,

PKUBOTHBIX M OaKTEpUATBHBIX KIIETOK

3.8

Crpoenue
DYKapUOTHYECKON KIIETKU

LuTonnasma u ee opranonpl. OJHOMEMOpaHHEIE
opranouasl kierku: IIIC, ammapar ['onsmku,
TTM30COMBI.

[lomyaBTOHOMHBIE OPraHOUIBI KIIETKU: MUTOXOHIPHUH,
[J1aCTHIBL.

[IporcxokIeHre MUTOXOHAPUN U TIacTUl. BUbI
[IaCTU.

HememOpaHHbBIE OpraHOWIbI KIETKU: PUOOCOMBI,
KJICTOYHBIN LIEHTD,

[ EHTPHOJIN, PECHUUKH, )KI'yTUKU. DyHKINH
OpPraHOU/IOB KJIETKH.

BxmoueHus. Sapo — peryasTopHbIA HEHTP KIETKU.
CrtpoeHue gapa: sjepHas

000JI04Ka, KaproIUia3Ma, XpOMaTHH,

PackpbIBaTh cofepkaHie TEPMHUHOB U TIOHSTHIA:
[IUTOIJIA3Ma, OPTaHOUIbI, SH/I0TIA3MATHYECKASACETh
(3MC),

anmapar [ oJbIKH, TM30COMBI, BaKyOJb,
MUTOXOH/IPUH, TTACTU/IBI (XJIOPOIIACTHI,
XPOMOTIIACTBI, JIEHKOIIIACTHI), pUOOCOMBI,
MHUKPOTPYOOUKH, KJIETOUHBIA IIEHTP (IIEHTPOCOMa),
[PECHUYKH,

KT'YTHKH, BKIIIOUEHUS, AP0, siiepHas 000ouKa,
KapHoIUia3Ma, XpOMaTHH, SIPBIILKO, XPOMOCOMBI.
OnuceIBaTh CTPOSHHUE SYKAPHOTUYECKON KIIETKH O
M300paKEHUSIM

W Ha MUKpOIIperaparax;
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SIIPBIIKO. XPOMOCOMBL TPAHCIIOPT BELIECTB B KIIETKE.
lemoncmpauyuu:

[lopmpemwi: A. Jlesenryk, P. I'yk, T. IlIBann, M.
[Inetinen, K. bap, P. Bupxos.

Tabnuywt u cxemvr: «CTpoeHUE

PYKapUOTHYECKOU KIIETKI»,  CTpOEHUE KUBOTHOM
KIETKN», «CTpoeHne

pacTUTeNbHON KIEeTKW», «CTpoeHue
[IPOKAPUOTUYECKON KIIETKW,

«Ctpoenue saapa kietkn». Obopyodosanue. CBETOBON
MUKPOCKOI, MUKPOIIpENapaTbl paCTUTEIbHbIX U
PKUBOTHBIX KJIETOK.

JlabopamopHusle u npakmuueckue paponul:
JlaboparopHas padota Ne 2. «3ydenne

CTPOEHUS KJIETOK PACTEHHM, >KUBOTHBIX U OAKTEPHit
0]l MUKPOCKOIIOM Ha T'OTOBBIX

MUKpOIpenaparax U UX OIUCAHHUE)

KIIacCH(PUIMPOBATH OPraHOHIbI

B 3aBHCHUMOCTH OT OCOOEHHOCTEH MX CTPOCHUS
(omHOMEMOpaHHBIE, TByMEMOpaHHEIE,
HeMeMOpaHHbIE); OMUCHIBATH (DYHKIIUH KaKIO0ro
OpraHoHa B KJIETKE.

XapaKTepr30BaTh KJICTOYHOE SAPO KaK MECTO
XpaHeHHsI, epenaun (yIBOCHHUE XPOMOCOM)
peanu3anyy (TPaHCKPUIILHS) HACIEACTBEHHOM
MHPOPMAITUH KIICTKH.

[TepeuncsTh ¥ ONMUCHIBATH KOMITOHEHTHI SIIpa U UX
(dyHKINY;

CxeMaTuuHO H300paKaTh CTPOCHUE PACTHTEIILHON U
PKUBOTHOMH KJIeTKU. OOBSICHATH OMOJIOTHYecKoe
3HAUEHHE TPAHCIIOPTa BEIIECTB B KJIETKE

IToro 4acoB 1o TeMe

8

Tema 4.

KuzHeneaTeJbHOCTE KJIETKH

4.1

OOMEH BEILECTB.
ITracrrnyeckuii OOMeH.
doTtocunTe3.
IXeMOCHHTE3

2

OOMeH BEIIECTB, MM META00IN3M. ACCHMUIISLIVS
(TUTaCTUYEeCKU OOMEH) M I CCUMILITSITUS
(3HEepreTuIecKuit

00MEH) — JIBE€ CTOPOHBI €TUHOTO

PackpbIBaTh coJiepkaHue TEPMUHOB ¥ TTOHATHIA: 0OMEH
BEILECTB U

MpeBpalICHUE 3HEPTUK (METad0IM3M ),

ACCUMUJIALMS, TIACTUYECKUI OOMeEH,
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nporiecca Merabonusma. Ponb 3aKkoHOB
COXpaHEHHs BEILECTBA U SHEPTUU

B IOHUMaHUK MeTabosm3ma. Turmbel oOMeHa
BEIIECTB: aBTOTPOHBIN

u rerepotpodHbIit. Poib GpepmeHToB B
oOMEHE BEIIEeCTB U MPEBPAICHUN SHEPTUU
B KJleTke. DOTOCHHTES.

CgeroBas u TeMHOBas ¢a3bl poTOCHHTE3A.
Peakuuu ¢potocunrTesa. 3P hekTHBHOCTD
dboTocuHTE3A.

3HadeHue POTOCUHTE3Aa JJIs )KU3HU Ha
3emie. BinusHue yciaoBuii cpeasl

Ha (DOTOCHHTE3 M CIIOCOOBI TIOBBIMICHUS €T0
MPOAYKTUBHOCTHU Y KYJIbTYPHBIX PACTEHUH.
XemocuHTe3. XeMOCUHTE3UPYIOLINE
OaxTepuu. 3HaUEHUE XEMOCHHTE3a JJIsI
KU3HU Ha 3eMIIe.

Hemoncmpavuu:

Ilopmpemuwi: K. A. Tumupsses.

Tabnuyel u cxemvl: «XIJIOPOILIACTY,
«DorocuHTE3»

JUCCUMUJISILINS, DHEPreTUYEeCKUil 0OOMeH,
¢dorocuntes, poronus, pochopuimpoBaHue,
NEPEHOCYUK IPOTOHOB, XEMOCUHTES.
OmnwuceiBaTh (OTOCUHTES, MTPOIECCHI,
IPOTEKAIOLINE B CBETOBON M TEMHOBOMH (pase.
BBISBISAT IPUUNHHO-CIIEICTBEHHBIE CBSI3U
MEKTy MOTJIOMIEHUEM COTHEUHON YHEPIUH
xJopopuisioM u cuHTe30M MoJieKys1 ATO.
CpaBHUBATB UCXO/IHbIE BEIIECTBA,

KOHEUYHBIE ITPOJYKThI U YCIOBUS

IIPOTEKAHUS PEAKIUN CBETOBOM

U TeMHOBOM (pa3bl poTocuHTe3a; CpaBHUBATH
¢dorocunTe3 u XeMocuHTe3. OLeHUBATh 3HAUCHHE
doToCHHTE3a U XeMOCHUHTE3a J1JIs )KU3HH Ha
3emiie

4.2

DHepreTuyeckuii ooMeH

DHepreTuyeckuii 0OOMEH B KIIETKE.
Pacmenenure BemecTB, BEIACICHIC

U AKKYMYJIMPOBAHHUEC DOHCPIvH B KIICTKE. Oransl

SHEPreTUYECKOro oOMeHa.
I'mukomu3. bpoxxeHnueun ero BUbI.

PackpeiBaTh copep:kaHue TEPMUHOB U
MOHATHI: JHEPreTUYECKUI OOMEH,
[JIMKOJIU3, MOJIOYHOKHCIIOE OPOXKEHHUE,
CIHPTOBOE OpOKEHUE, OMOTIOTHYECKOe
OKHUCJICHHE, KJIETOUHOE JIbIXaHUE,
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Kucnoponnoe okucnenue, uim

KJIETOYHOE JIbIXaHHUE.

OxucaurensHoe pochopuarpoBaHue.

D} eKTUBHOCTH FIHEPTreTUYECKOI0 OOMEHa.
Hemoncmpavyuu:

Tabnuyst u cxemvl. «TUTIBITATAHAS,
«Metaboam3m», « MUTOXOHIPHS,
«DHepreTnyeckuii oOMeH»

JTUCCUMUJIAINS, (PepMeHT.
XapaxTepu3oBaTh OOMEH BEIECTB

U TIpeBpalleHue SHepruu (MeTaboam3M) KaK 0JJHO

HUX CBOMCTB >KHBOTO.

[lepeuncnsate ocobeHHOCTH

MJIACTHYECKOTO ¥ DHEPTeTUYECKOT0

o0OMEHa B KJIETKE; yCTaHABIMBATh
B3aUMOCBSI3b MEXYy HUMU.

PaznuyaTh TUITEI OOMEHA BEIIECTB B

KJIETKE: aBTOTPOHBIN

U TeTepOTPOPHBIi.

OrnuchIBaTh ATAIbBI YHEPTETUUECKOr0 0OMEHa
(mOATOTOBUTENBHBIN, O€CKUCIOPOTHBIH,
KHCIIOPOTHBII )

U CPAaBHUBATh UX MEXJy COOOH.
XapaKTepru30BaTh PEAKIUH TIIMKOJIN3A,
OpOXKCHM S, KJICTOYHOTO JABIXaHUST; BBISABIIATH
MPUYUHHO-CJICICTBCHHBIC

CBSI3M MEX]Y TJIMKOJIM30M, KJICTOUHBIM
JBIXaHUEM U CUHTE30M Mosiekyn ATO.

CpaBHUBaTh 3PPEKTUBHOCTH OECKUCIOPOIHOTO

H KHCJIOPOAHOI'O

OTAaIlOB

43

BuocunTes Oenka

Peakuuu maTpu4Horo cunresa. I'enetnueckas
uHpopmanus u JJHK.

Peanuzanus renetrnyeckoi nHGopmanuu

B KJIeTKe. | eHeTHYecKU KOO Uero

PackpeiBaTh conepxkaHue€ TEPMHUHOB U
MOHSATHH: TEH, TCEHETHYECKHUHA  KOJ,
MaTpPUYHBII CUHTE3, TPAHCKPUIILIHS,
TpaHCIALMS, KOJTOH, aHTUKOJIOH,
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cBoiicTBa. TpaHCKpUNIIHUS — MATPUYHBIA CUHTE3
PHK. Tpancnsius — OnocunTe3 Oenka. DTamsbl
TpaH CISALMH.

Koguposanneamunokucnor. P onb
pubocoMB GrocuHTe3€ Oernka.
Jemoncmpayuu:

Ilopmpemuwr: H.K. Konb1os.

Tabauywl u cxemor: «Ctpoenue JJHK»,
«CtpoeHue 1 QyHKIIMOHUPOBAHHE TCHAY,
«Cunres Oenkay, «Pemmukanus JTHK»,
«I'eHeTHUECKUH KOO.

ObopydosaHnue: MOJEIN - AaNITTMKALUN
«Ynsoenue JJHK u Tpanckpumnums»,
«buocuHTe3 Oenkay

pubocoma, IeHTpaIbHas A0rMa,

MOJICKYJIIpHAst OUOJIOTHSI.

Omnpenenath CBOMCTBA FT€HETHYECKOTO KO/1a
(TPHUILIETHOCTD, OJTHO3HAYHOCTb,
BBIPOXKICHHOCTh, YHUBEPCAILHOCTD,
HETePEeKPhIBAEMOCTD, HEITPEPHIBHOCTH ).
OnuchIBaTh ATl peau3aliii HacIe[CTBEHHON
UH(POPMAIUH B KIIETKE.

CpaBHUBATH PEAKIIMH MATPHIHOTO
cunrezamonekyia PHK u Genka B kietke
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Hekinerounsie
(bOpMBI KU3ZHU —
BUPYCHI

Hexnerounsie pOpPMBI )KU3HU — BUPYCBHI.
Hctopus otkpbiTHs BUpycoB (/1.

. VIBanoBckuit).

OcoOGeHHOCTH CTPOCHHUSI M )KU3HEHHOTO ITUKJIIa
BuUpycoB. baktepruodaru.

bone3nu pacteHui, KUBOTHBIX

1 4eJI0OBEKA, BbI3bIBaeMble BUpycaMu. Bupyc
uMMyHozaeduuura yeaoseka (BUY) —
BO30yIHUTEINb

CIINda. O6patHas TpaHCKPUIILIUS, pEBEpTa3a U
MHTErpasa.

[IpodunaxTrka pacnpocTpaHeHHs

BHUPYCHBIX 3a00JIeBaHUI.

PackpbIBaTh conepxkaHue TEPMUHOB U
MOHSTHIA: BUPYC, BUPYCOJIOTHS,

Karcui, 0akteprodar, BUpyC KMMYyHOIePHITUTA
yenoBeka (BUY), oHkoreHHbIe BUPYCHI.
XapakTepru30BaTh BUPYCHI KaKk

HEKJIETOUHYIO (hOpMY KU3HU;

0COOEHHOCTH CTPOEHUS

U JKU3HEJeATENbHOCTH BUPYCcOB. ONUCHIBATH
YKU3HEHHBIN IIUKJI BUPYCOB UMMYHOAe(DUIINTA
YEeJI0BEKa; pa3inyaTh Ha prucyHkax BTM
((Bupyc TabauHOI

Mo3aukH), 6aktepuodar, BUY.
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Jemoncmpayuu:

Ilopmpemuwr: ]J1. . UBaHOBCKUI.
Tabauywl u cxemol: «Bupyce»,
«bakrepuodarny; «Ctpoenune

U )Ku3HeHHbIH nuki Bupyca CITNla,
OaxTeprodaray.

Obopyoosanue: monenb cTpykTypsl JTHK;
MarHuTHas MOZEb-alIUINKALIHSI
«CTpOoeHUE KIIETKH»

O60CHOBBIBATh U COOJIIOJIATH MEPHI
npo(UIAKTUKN PACIPOCTPaH EHUS
BUPYCHBIX 3a00JI€BaHUN
(pecniupaTopHbIE, JKeITy104HO-
KUIIeYHbIE, KJIEIIEeBOI 3HIledanurT,
BUY-undexmus)

Hroro yacos o teme 6

Tema 5. PazMHOKeHHE U HHIUBUAYAJTBbHOC pa3BUTHE OPraHu3MoB

5.1 | Ku3HEHHBIN UK KJICTKH. 1
Jlenenue kiaeTkd. MuTo3

KnerouHsIi MK, WX >KU3HEHHBIM ITUKII KICTKH.

WNHuTtepdasza u MUTO3.

[Iporeccel, mpoTekarolye B uHTEpPase.
Pennukanus — peakuys MaTpuyHOro CHHTE3a
JAHK. Ctpoenue xpoMocom.

XPpOMOCOMHBIH HAOOp — KAPUOTHII.
JIMTIIOUIHBIN U TAIUIOUIHBIN XPOMOCOMHBIE
Habopbl. Xpomatuasl. [{lutonornueckue
OCHOBBI Pa3MHOKECHHS U HHIUBUAYaJIbHOTO
pa3BUTHUSA

OpraHu3MoB. JleneHne KIETKH — MUTO3.
Craguun muto3a. [Ipoueccel, npoucxoasamue
Ha pa3HbIX CTaauaX MUTO3a. buonornueckui
cMblicia MuTO3a. [Iporpammupyemas rubens
KJIETKH —

aIlOIITO3.

PackpwiBaTh copepxaHue TEPMUHOB U
MMOHSTUM : KIETOUHBIM ITHKII,

uHTepdasza, peayrmKaius, XpoMocoMa,
KapuOTHII, TaTJIOWHBIN, JUTLITOW THBIN
XPOMOCOMHBIH Ha0Op, XpOMaTHIBI, MUTO3 €TI0
cranuu: npocdasa, metadasa, anadasa,
tenodasa.

OnuceIBaTh JKU3HEHHBIN IIUKII KJIETKH;
MEPEYMCIISITh U XapaKTEPU30BaTh MEPUOIbI
KJIETOYHOTO LIUKJIa, CPABHUBATH UX MEXKY
co0oii.

OnuceiBaTh CTPOEHUE XPOMOCOM,
KapUOTUIIOB OPTaHU3MOB, CPABHUBATH
XPOMOCOMHBIE HAOOPBI KJIETOK.
CpaBHUBATh CTaIUM MUTO3A.

PasnuyaThk Ha MUKpOnIpenapaTax
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Jemoncmpayuu:

Tabauywt u cxemwvi: «KIIETOYHBIN ITUKID»,
«Pemmkanus JIHK», «CTpoeHne XpoMoCcoMBI»,
«MuUTO3»; MarHuTHas MOJIEIh-aNTUTUKALUS
«/lenenue knerkn»; monenn JIHK.
ObopydosaHnue: CBETOBOM MUKPOCKOIT H
Mukponpenapat «KapruokuHes B KJIETKax
KOpEIIKa JTyKay.

Jlabopamopmuvle u npakmuueckue paoomoi:
JlaGopaTopnas paborta Ne 3.

«Habmonenrne MUTO3a B KJIIETKaX KOHUHKA
KOpEIIKa JTyKa Ha TOTOBBIX

MHUKpOINpenapaTax»

Y PUCYHKax CTaJluu MUTO3a. PackpbiBath
OHMOJIOrMYeCKUN CMBICIT MUTO32

5.2

Dopmsl
pPa3sMHOXKCHHUS
OpraHu3MOB

DopMBbI Pa3MHOKEHHS OPraHU3MOB: OecIioIoe u
II0JIOBOC.

Bunpl 6ecrionoro pa3sMHOXKEHHS:

JACIICHUEC HAABOC U ITOYKOBAHUEC OJHO- 1
MHOT'OKJIETOUHBIX, CIIOPOOOpa30BaHUE,
BEreTaTUBHOE Pa3MHOKEHHE.

HckyccTBEeHHOE KIIOHUPOBaHHE

OpPraHU3MOB, €TI0 3HAaUCHUE

TUISL CETIeKITHH.

ITonoBoe PA3MHOKCHUEC, €I'0 OTJIMYUA OT

Oecr1oJI0ro.

PackpbIBaTh cofepikaHnue TEPMUHOB U
MOHATUI: pa3MHOKEHUE, KIIOH, I10JIOBbIE
KJIETKH (raMeThl), SHLEeKIIeTKa,
CIepMaTO30HU/I, 3UT0Ta, JIeJIeHHE HaJBOE,
MOYKOBaHUE, CIOPYJIISILHNsA, (hparMeHTaIHs,
BEreTaTUBHOE Pa3MHO)KEHUE, CEMEHHOE
pa3sMHOXKEHUE, ONbIJICHNE, TBOHHOE
OIJIONOTBOPEHUE, MTOJIOBBIE XK EJIE3bI,
CEMEHHUKH, SUYHUKH, OIJIOJOTBOPEHUE
(HapyxxHOE,

BHYTPEHHEE).
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Jemoncmpayuu:

Tabnuywvl u cxemol: «DOpMBI
Pa3MHOKEHUSI OPraHu3MOBY, «J[BoWHOE
OIUIOJOTBOPEHUE YIIBETKOBBIX
pacTeHuit», «Jlenenue KJIETKu OaKkTepuny,
«BeretaTuBHOE

pa3MHOXKEHHUE pacTeHui», «CTpoeHue MoJI0BhIX

KIJIICTOK»

XapakTepu3oBaTh 0COOCHHOCTH U

3HadYeHne 0eCroIoro

U TTOJIOBOT'O CITOCOOOB Pa3MHOKCHHS.
Br1aensats BUABI OECIOIOro

Pa3MHOXKEHUST; BBISBIISITH B3AUMOCBSI3H MEXKTY
dbopmamu 1 ciocobamMu pa3MHOKEHUS, U HX
OMOJIOTrMYSCKUM 3HAUCHUEM.

BrnageTs nmpuemMamMu BEreTaTHBHOTO
pPa3sMHOXKEHUS KYJIbTYPHBIX PACTCHUH (HA
prUMepe KOMHATHBIX).

XapaKTepru30BaTh MOJOBBIC KICTKH:
SIMTIEKJICTKH, CIIEPMATO30U/IbI; BBISBIISTH
0COOEHHOCTH MX CTPOCHHS

5.3

Meiio3

Meiio3. Craguu wmeiio3a. Ilporecchl,
MPOUCXOAIUE Ha CTaAusAX MeHo3a.
IToBenenue xpoMocoM B Melio3e.
Kpoccunrosep. buonornueckuii CMbICT U
3HAYEHHUE MEN03a.

Hemoncmpavuu:

Tabauysl u cxemvl: «JleICHUEKIETKNY,
«Meito3».

Obopyoosanue: monenb JIHK; MmarautHas
MO/IEITb-alILINKAIUS

«JleneHne KICTKU

PackpbiBaTh comepkaHue TEPMUHOB U
MMOHATUM: Mel103, KOHBIOTallus

XpOMOCOM, TIepeKpecT (KPOCCHHTOBED)
XpOMOCOM, TaMETHI.

XapakTepu3oBaTh Meil03 Kak criocod
KJIETOYHOTO JIEJICHUS; OMUChIBATh MEH03 1O
CTaIusIM; CPAaBHUBATH CTaIMM Mei03a U MUTO3a.
Pa3znnuaTh Ha pUCyHKax CTaJluu MeHo03a;
pacKpbIBaTh OMOJIOTUYECKOE 3HAUCHU e

Meno3a
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5.4 | Obpa3oBanue u ["ameTorenes — npouecc 00pa3oBanus MOJNOBBIX | PackphIBaTh COEP/KAHNE TEPMUHOB
pa3sBUTHC KJICTOK Y )KMBOTHBIX. Y TIOHSITHI: TaMETOT €HE3, CIIEpPMAaTOreHes,
ITOJIOBBIX KJIICTOK. ITonoBrI€e Kee3bl: CEeMEHHUKH OOTr'€HE3, CIIEPMATO30H I, aKPOCOMa,
OmutonorBopenne u ssmaHuk. OOpa3oBaHue U pa3BUTHE TIOJIOBBIX | SIMIIEKJIETKA, MOJISIPHBIE TEJbIIA.
KJIETOK — TaMeT (CIepMaTo30M 1, SIIeKIeTka) — | XapaKTepu30BaTh OCOOCHHOCTH
CrIIepMaTOr eHE3 raMeToreHe3a y JKMBOTHBIX M €ro CTaJHH;
1 oorene3. OcOOEHHOCTH CTPOEHUS MOJIOBbIE KIJIETKH JKUBOTHBIX U  OIKCHIBATH
SUIIEKJIETOK U CIIEpMAaTO30M10B. MPOLIECC UX PA3BUTHS.
OmnonorBopenue. [laprenorenes. CpaBHHBATh CLIEPMATOT €HE3 1 OOT'CHES.
emoncmpavyuu: OmnuchIBaTh OIIOOTBOPEHUE, OMOIOTHYECKOE
Tabauywl u cxemol: «Ilpsimoe u HempsiMoe 3Ha4YE€HUE OIIOJ0TBOPEHUS
pasBuTHe», «l'amerorenes
y MJICKOITUTAOUINX U YEIOBEKaY.
Obopyodosanue: Mmonenb MetadazHoi
XpOMOCOMBbI, MUKPOCKOII, MUKPOIIpEIiapaThl
«CrniepMaTo30U 16l MIICKOTTUTAIOIIIET 0%,
«SlinexneTka MIEKOMUTAIOIIET 0.
Jlabopamopmusie u npakmuueckue padbomul:
JlaGopaTtopHas pabota Ne 4. «M3yueHne
CTPOEHHUS TTOJIOBBIX KJIETOK Ha TOTOBBIX
MHUKpOMpenapaTax»
55 | MuauBuayanbHoe NunuBuayanbHOE pa3BUTHE (OHTOT'CHES). PackpsiBaTh cofepkaHie TEPMUHOB U
pa3BuUTHE DMOPHOHATBHOE PA3BUTHE MOHATUI: OHTOT€HEe3, YMOPHOreHe3, 3UroTa,
OpraHu3MOB npoOiieHue, 61acToMepsl,

(amOpuorenes). Dtarmbl SMOPUOHATIEHOTO

Pa3sBUTHUA Y ITO3BOHOYHBIX )KHUBOTHBIX!

Mopya, 61actyna, 6JacToLEb,
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JIpOOJICHHE, TaCTPYJISIHS, OPraHOTeHE3.
[ToctaomOpuoHanbHOe pa3BuTue. THUIIBI
MOCTAMOPHUOHATILHOT'O Pa3BUTHS:

npsiMoe, He TpsAMoe (JTMUUHOYHOE).

Bnustnue cpenwl Ha pa3BuTHE

OpraHu3MoB; (JaKTOpPbI, CHOCOOHBIE BHI3BIBATH
BpOXK/I€HHBIE YPOJICTBA.

Poct u paszButue pacrenuii. OHTOreHe3
LIBETKOBOI'O PACTEHUS: CTPOCHHUE CEMEHU, CTaIUU
pa3BUTHSL.

Hemoncmpavwuu:

Tabauywl u cxemvt: «OCHOBHBIC CTAIUN
OHTOreHe3ay, «IIpsmMoe u HenpsIMoe pa3BUTHEY,
«JIBOMHOE OMJIOAOTBOPEHUE Y 1IBETKOBBIX
pacTeHui»

racrpyJjia, HelipyJia, OpraHor eHes;
3apOJIbIILIEBBICIIMCTKU: FKTOJIEpMa, Me30epMa,
SHTOIEPMA; TOCTIMOPHOHAIEHOE Pa3BUTHE:
NpsIMOE U HENPAMOE (JIMUMHOYHOE);
MeTaMmopdo3, Meracrnopa, MUKpOCIOopa,
MBUIBIIEBOC 36PHO, CIIEPMHUU, 3aPOABIIICBBIN
MEIIOK, IBOMHOE OIIOIOTBOPEHHE.
Omnpenenarts 3Tanbl SMOPUOHATIBEHOTO Pa3BUTHU S
XOPIIOBBIX Ha cXeMax

U IIperiapaTax U OMUCKIBATh MPOIIECCHI,
MIPOUCXOJIAIIME HA KaXKIOM dTarie.

CpaBHUBATH IEPHOABI OHTOTE€HE3a; MPSIMOE U
HeTpsiMoe (JIMUMHOYHOEC)

MOCTAMOPHOHAIBHOE PA3BUTHE, 3aPOABIIITN
YeJIOBEKA U IPYTUX XOPIOBBIX.

OOBACHATH OMOTOTUYECKOE 3HAUCHUE PA3BUTHS C
MeTamopdo3zom;

OTPHIIATETFHOE BIUSHUE ATKOTOJISl, HHIKOTHHA U
JPYTUX TePaTOrCHHBIX (PAKTOPOB HA Pa3BUTHE
3apoAbIlIa YeIoBeKa.

OnuceIBaTh NpoOLECC JBOMHOTO

OINIOAOTBOPCHUA Yy HIBCTKOBBIX paCTCHI/Iﬁ

Htoro yacos no teme
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Tema 6. Hacs1eicTBEHHOCTb H H3MEHYHBOCTH OPraHU3MOB

6.1 | I'eneruka — Hayka 1 [Ipenmer u 3anaun reHeTUKHU. Pouib PackpsiBaTh copepkaHue TEPMUHOB U
0 HACIIEICTBEHHOCTH 1 IIATOJIOTMH ¥ SMOPHOJIOTHUH B TIOHSTUH: T€H, TeHOM, T€HOTHII,
H3MEHYHBOCTH CTaHOBJICHUM I'eHeTHKH. Bkiaa (beHOoTHUI1, XPOMOCOMBI, aJUIEITbHBIE TEHBI

POCCHMCKHUX U 3apyO0EKHBIX YUEHBIX (anmenu), TOMO3UTOTa, TETEPO3UTOTA,

B pa3BUTHE I'eHETUKHU. MeTO/Ibl T€HETUKH JIOMHUHAHTHBIN MPU3HAK (T€H), pelleCCUBHBIN
(rubpUI0IOTUYECKUH, npu3Hak (TeH), YUCcTas JUHUS, THOPHI.
UTOT€HETUYECKUI, MOJIEKYJISIPHO- [lepeuncnare u xapakTepu30BaTh METOJIbI
T€HETHYECKUH). TE€HETHKHU: TUOPHI0JIOTHIECKUH,
OCHOBHBI€ T€HETUYECKUE MMOHATHUS. UTOT€HETUYECKUH, MOJIEKYJISIPHO -
['eneTnyeckas CHMBOJIMKA, UCIIOJIb3yeMas B [eHETHUYECKHUIT; JTOMUHAHTHBIC

cxemax CKpeumBanuil. [Jemoncmpayuu: Y PELECCUBHBIE PU3HAKU PACTEHUHN U
Ilopmpemuw: I'. Mengens, T. Mopran, H. W. SKIBOTHEIX.

Basuios, C. C. Hetsepukos, [Tonb30BaThCs TEHETUYECKOH

H. B. Tumodees-Pecosckuii. TEPMHUHOJIOTUEN 1 CUMBOJIMKON ISt
ObopyoosaHnue: MOJEIb- ANITTUKAIIUAS 3ATIFICH FeHOTHITHUCCKIX CXCM
«MOHOTHOPHUTHOE CKPEIUBaHUEY, repOapuid CKpELIUBAHUS

«I"opox moceBHOW»

6.2 | 3akoHOMEpHOCTH 1 3aKOHOMEPHOCTH HACTIETOBAHMS PackpbIBaTh conepxaHue TEPMUHOB H
HaCJIe0BaHUsI MPU3HAKOB. MPU3HAKOB, YCTAaHOBJICHHBIE MOHSTHI: MOHOTHOPHUIHOE CKPELIMBAaHUE,
MoHorubpuaHoe I'. Mengenem. MoHOruOpuaHOE CKpeluBanue. | (EHOTHITMYECKUE TPYIIIIbI,

CKpelIMBaHUE 3akoH enruHOo00pa3usi THOPHUIOB MEPBOTO TUOPUIONIOTHYECKUIT METO,

nokoJieHus. [IpaBuno foMmuHUpoBaHuA. 3aKOH
paciieryieHus MpU3HaKoB. ['Mmore3a 4YuCTOTHI
ramer.

IlomHOE M HEmoJIHOE JOMHUHUPOBAHUEC.

YHUCTbIE JMHUU, TOMUHUPOBAHHUE I'€HOB (IIOJHOE,
HEIOJIHOE), pacIleNIeHNuE

B IIOTOMCTBE.

OnuceiBaTh METOAMKY IPOBEACHUS
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Jemoncmpayuu:

Ilopmpemui: I'. Mennens.

Tabnuywvl u cxemol: «MoHOTUOPUAHOE
CKPEIIMBAaHUE U €T0 [IUTOT eHETHYECKas OCHOBAY,
«3aKOH paclIerIeHUs U ero UTOreHeTuYecKas
OCHOBa», «3aKOH YHUCTOTHI FaMeT».

Obopyoosanue:

MoJleNH-anIuMKauu «MoHoruopuiHoe
CKpemmBaHuey, «Hemomnnoe
JIOMUHUPOBaHuey, repbapuit «I'opox
ITIOCEBHON»

I'. MeH1e1eMOonbITOB 10 U3Yy4YEHUIO
HacJe0BaHUs OJTHOM Mapbl MPU3HAKOB y
ropoxa ImoceBHOr 0.

PackpbIBaTh comepkaHre 3aKOHOB €IMHOOOpa3Hs
rUOpPUIOB TIEPBOTO MOKOJIEHUS U 3aKOHA
pacuieruieHust. OOBSCHATH TUTIOTE3Y YU CTOTHI
rameT. 3anuchiBaTh CXEeMbl MOHOTHOPHIHOTO
CKpeIIMBaHUs, O0BACHATH €T0 IIUTOJIOTUYECKUE
OCHOBBI U peIIaTh

TeHeTHYECKUE 3a1auu

Ha MOHOTHMOPHUJIHOE CKpEUIMBAaHHE

6.3

Jurubpumnoe
CKpeluBaHue. 3aKoH
HE3aBHCHUMOT'O
HACJIEIOBaHU
MIPU3HAKOB

JluruOpuaHoe CKpemuBanme. 3akoH
HE3aBUCUMOT0 HACJIEIOBAHUS IPU3HAKOB.
[{utoreneTnueckre OCHOBBI AUTHOPUIHOT O
CKpEIIUBaHUSI.

Ananusupyooniee CKpelyuBaHue.
Hcnonb30oBanne aHATU3UPYIOIET O
CKpEIIMBAHUS IS ONIPEICIICHUS

T€HOTHUIIA OCOOH.

Hemoncmpayuu: [lopmpemuwi: I'.
Menges.

Tabauywl u cxemul. «Aurubpuanoe
ckpemuBanuey, «L{uronornyeckue OCHOBBI
JTUTHOPUHOTO CKpenuBanus». Q6opydosanue:
MO/I€JTb- ANTUTHKALIUAS

«IurubpuHOe CKpeIMBaHUE)

PackpeiBaTh copepxaHue TEpPMHUHOB

Y TIOHSITUI: JUTHOPUIHOE CKPEIIMBAHUE,
aHAJIM3UPYIOIEe CKpEIIUBaHUE.

OnuceiBaTh ONBITH I'. Menaens

10 U3YyUYEHHIO HACIIEOBAHMS JIBYX Map MPU3HAKOB
y ropoxa MoCeBHOIO0.

PackpriBaTh copepxaHnne 3aKOHA HE3aBUCUMOTO
HAaCJIEJO0BaHUS TPU3HAKOB.

[IpumeHATs MaTeMaTU4YeCKHil pacdeT ¢
ITOMOIIIBIO MeToaa MEPEMHOKEHUS
BEPOSITHOCTE M 3alUCh C TMOMOILIBIO
(EHOTUITMYECKUX PATUKAIIOB

pacileryieHus] MPU3HAKOB y TOTOMKOB IO
(GEeHOTUITY U TEHOTHUITY.

3anuceiBaTh CXEMBbI JUTHOPUIHOTO
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CKpCuIMBaHuA, 00BACHATE €0
IMUTOJOI'MYCCKUEC OCHOBBI U pC€IIATh

reHEeTUYeCKHe 3aJjaul Ha TUTHOpHUIIHOE
CKpeIlBaHUE

6.4

CrensieHHOEe
HaCJIe/IOBaHUE MTPU3HAKOB

CueruieHHO€E HaclieI0BaHKE TpU3HAKoB. PaboTa
T. Moprana 1o CeruieHHOMY HacJIeJOBaHHUIO
reHoB. Hapyienue cuemnieHust reHOB B
pe3yibTaTe KPOCCUHIOBEpa. XpOMOCOMHas
TEOpus HACIIEICTBEHHOCTH.

['enernueckue KapThl.

Hemoncmpawuu: [lopmpemor: T.

Mopran. Tabauyst u cxemoi:

«Meitio3»,

«I"eHeTHUECKHE KAPThI PACTEHUM, )KUBOTHBIX U
YeloBeKay,

«B3anmopeincTBre aieabHbIX TEHOBY.
ObopydosaHnue: MUKpoTIpenapat
«Ipozoduna» (Hopma, MmyTamuu GoOpMbI
KpPBLIbEB M OKPACKH TeJa), MUKPOCKOII,
Mozenp-anniaukanus «llepekpect xpomocom».
Jlabopamopmuvie u npakmuueckue papomoi:
JlaboparopHas pabora Ne 5. «M3yueHue
pe3yIbTaTOB MOHOTHOPUAHOTO

U AUTHOPUIHOTO CKPEIIMBAHUS

PackpbIBaTh coepkaHne TEPMUHOB

Y TIOHSITHI: CLIENIJIEHHOE HACJIeI0BAHHE
IIPU3HAKOB, pEKOMOUHAIUS T€HOB,
T€HETUYECKHE KAPThl XpPOMOCOM, MOPraHua.
HaspiBaTh OCHOBHBIE I1OJIOKECHUS
XPOMOCOMHOH TEOPUH

HacnencrseHHocty T. Moprana;
packpbIBaTh cojiepkanue padbotst T.
Moprana 1o CuenjieHHOMY

HACJIeI0BAaHUIO T'€HOB U IPUYMHBI
HapyILIEHUS CLENJICHUs MEXIY T€HaMH.
3anuceIBaTh CXEMbI CKPEIMBAHUS IIPU
CLIETIJICHHOM HaclleI0BaHUH, OOBSICHATh
MPUYUHBI pEeKOMOUHAIINY T€HOB,
OIPEAENATh YACIIO TPYIIII

CLICIJICHHS T€HOB; PEIIaTh FT€HETUYECKHUE 3a1a9H
Ha CLENJICHHOE HACIIE0BaHNE
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y Ip030(HIIbI HA TOTOBBIX

MHKpOIIpenapaTax»
6.5 | I'eneruka nona. I'enernka nmoma. XpoMOCOMHOE OIpEEIICHHUE PackpeIBaTh conepxaHue TEPMUHOB U
HacnenoBanue npusHaKos, noja. AyTocomsl MOHATUI: XPOMOCOMHBIH HaOOp, ayTOCOMBI,
CUEIJICHHBIX C [10JIOM Y TIOJIOBBIE XPOMOCOMBI. ['oMorameTHbie U ITOJIOBBIE XPOMOCOMBI, TOMOT'aM €THBIN MOJI,
reTeporaMeTHbIe OPraHU3MBl. reTeporaMeTHbIN
HacnenoBanue npu3HakoB, CLEMIEHHBIX € I10J1, CLIETNIEHHOE C MI0JIOM HacJIeZJOBaHUE
IIOJIOM. IPU3HAKOB.
Jlemoncmpayuu: OOBACHATH HUTOJIOTUYECKHE OCHOBBI
Ilopmpemuwr: I'. Mennens, T. Mopran, H.W. XpPOMOCOMHOI'O MEXaHH3Ma OIIPEACICHUS T0Ja Y
Basunos. Ppa3JIMYHBIX OPraHU3MOB.
Ta6ﬂuubz u cxemul: «I'eHeTnKa 1monay, CpaBHI/IBaTL 3aKOHOMCPHOCTH HACJICAOBAHUA
«3aKOHOMEPHOCTH HACIIE€0BaHNUs, CUEIIJICHHOro | IIPU3HAKOB, CICIIJICHHBIX U HE CICIUVICHHBIX C
c nosiom», «KapuoTurbl 4eaoBeka M >KMBOTHBIX) | [TOJIOM. Pemats
TEHETUYECKHUE 3a/1a4X Ha HACIIEI0BaHUE
CLEIJIEHHBIX C ITOJIOM IIPU3HAKOB
6.6 | M3MeHYuBOCTD. N3MeHunBOCTB. BHUIBI N3MEHUYMBOCTH PackpeiBaTh conepxaHue TEPMUHOB U
Henacnencreennas HEHACJIECTBEHHAs U HACJIEICTBEHHAS. MOHSATUI: U3MEHUYUBOCTb,
U3MEHYUBOCTh Ponb cpenpl B HEHACIECTBEHHOM HaCJe/ICTBEHHAs! N3MEHUYHUBOCTb,

W3MEHYMBOCTH. XapaKTePHCTHKA

MO (DUKAITMOHHOW U3MEHUHUBOCTH.
BapuanuoHHbIii ps v BapuaroHHass KpUBasi.
Hopwma peakuuu nprsHaka.

KonmuecTBeHHbIC 1 KAUECTBEHHBIC IIPU3HAKH U
UX HOpMa PEaKIuu.

CpoticTBa MOIH(PUKAIIIOHHOM

W3MEHYMBOCTH.

HEHAaCJIEACTBEHHAs! U3MEHUYMBOCTD,
MonupHUKAITMOHHAS U3MEHYHBOCTD,
BapUAllMOHHBINA Psijl, BAPUAHTA,
BapuallMOHHAsl KpUBasi, MPHU3HAK, HOpMa
peaKuuu, KOJUICCTBEHHBIC |
KaueCTBEHHBIE TTPU3HAKH.
KnaccudumupoBats BUIbI
M3MEHYHBOCTH U BBIABIIATL UX
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Jemoncmpayuu:

Tabauywl u cxemol: «BUasl H©3BMEHIUBOCTHY,
«MonudukanoHHas U3BMEHYHBOCTDY.
Jlabopamopusie u npakmuueckue padomol:
JlaGoparopHas paGota Ne 6. «3yuenne

MO)IPI(i)I/IK&HI/IOHHOfI HU3MCHUYUBOCTHU, TOCTPOCHUC

BAPUALIMOHHOTO psifa
U BapUaLMOHHOU KPUBOW»

OMOJIOrHYeCcKrue 0COOEHHOCTH.

[lepeuncnsate cBoiiCTBa

MOIU(PHUKAITMOHH Ot ©3BMEHUYUBOCTH U
OOBSICHATH €€ 3HAUEHHE

JUTSI OPTaHU3MOB.

Pasnmmnuare KoIM4eCTBEHHEIE

Y KQ4EeCTBEHHBIC MTPU3HAKU; CTPOUTH
BapHAIIMOHHBIN PsiJl, BAPUAIMOHHYIO KPUBYIO,
BEIUHCIATE CPEAHEe 3HAUYCHUE MPU3HAKA

6.7

HacnencrBennas
N3MCHYHUBOCTH

Hacnencreennas, wim reHoTUIMYeCKast
n3MeH4YnBOCTh. KoMOnHaTHBHAS
W3MEHYMBOCThH. Mei03 1 MOJI0BOH Tpolecc —
OCHOBa KOMOWHATUBHOW N3MEHYUBOCTH.
MyTannoHHas U3MEHYUBOCTb.
Knaccudukarus MyTanuii: reHHbIE,
XpPOMOCOMHBIE€, T€HOMHBIE.

YacroTa 1 IpU4YuHBEI MyTanuil. MyrareHHble
(bakTopsI.

3aKOH TOMOJIOTHYECKUX PSJIOB

B HACJIEICTBEHHOM n3MeHunBocty H. .
BasuiioBa. Buesnepnas

HACIEACTBEHHOCTh U U3MEHUYUBOCTb.
Hemoncmpavwuu:

Hopmpemuwi: T'. ne @pus, H. . BaBunos.
Tabauywl u cxemol: «MyTallMOHHAS

PackpeiBaTh copepxaHue TEPMUHOB 1
MOHSITHI: HAaCJIEACTBEHHAS N3MEHUYUBOCTD,
KOMOMHATHBHAs N3MEHYHBOCTD,
MyTallMOHHAS U3MEHYMBOCTh, MYTaHT,
MyTaIllH:

TreHHbIE, XPOMOCOMHbBIEC, T€HOMHBIE;
MOJIUTITIONTNSI, AaHEYTUJIOUIUSI, MyTareHBbI.
XapakTepru30BaTh HACIIEICTBEHHYIO
M3MEHUYUBOCTh; (POPMYIHUPOBATH 3aKOH
TOMOJIOTHYECKUX PSITOB

B HacleACTBeHHOM n3menunBocty H. U.
BasuioBa u oOBSICHATEL €ro

3HAYCHHUE JJI1 OMOJIOTHM U CEJICKIIHH.
KnaccudumupoBats MyTanuu: reHHBIE,

XPOMOCOMHBIC, TCHOMHBIC U ITPUBOAWUTDL ITPUMCPBI

MYTaIluu.
OOBACHATH TPUYUHBI BOZHUKHOBEHHUS
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U3MEHUYHBOCTB.
ObopyooeaHue. MAUKPOCKOII, MUKpOITIpernapar
«dpozoduna» (Hopma, MyTanuu GOpMbI
KPBUIBEB U OKpacKa

TeJa); KOMHATHBIC PACTEHUS C MECTPOH OKPaCKOM
JIMCTHEB.

Jlabopamopuvie u npakmuyueckue pabomut:
JlaboparopHas padota Ne 7. « AHanu3

MyTalui y 1po30(HIIbl Ha TOTOBBIX

MUKpOIpenaparax»

MyTaluii, poib (GaKTOPOB-MyTareHoB.
CpaBHUBATh BUJBI MYTallUil; BBISBISTH
NPUYHMHBI HACJIEICTBEHHON U3MEHYHBOCTH,
HCTOYHUKU MYTareHoB B OKPY)KalolIeH cpere
(KOCBEHHO).

XapakTepru3oBaTh BHESICPHYIO
HACJIeICTBEHHOCTh U U3MEHUHUBOCTh

6.8

I'enernka yenoBeka

I'eneruka yenoseka. Kapuorumn yenoBeka.
OCHOBHBIE€ METO/IbI TCHETUKH UCIOBEKA:
reHeaIOrnYeCKHi, OJIHM3HELOBBIi,
LUTOT€HETHYECKU I, OMOXUMHYIECKUM,
MOJIEKYJIIPHO-TEHETUYECKHIA.
CoBpemMeHHOe orpeereHre reHOTUa:
MOJIHOT€HOMHO€E CEKBEHUPOBAHMUE,
F€HOTUITUPOBAHKE, B TOM YK CIIE C
momoipio [T P-ananu3a.
HacnencrBennnic 3a00j1eBaHMS YeI0OBEKA:
reHHble 001e3HH, 00JIE3HH C
HACJIEICTBEHHOM
MPEAPACIOI0KEHHOCTHIO, XPOMOCOMHBIE
0one3an. CoMaTHYECKUE

Y TEHEPATHBHbBIEC MYTAILUU.

PackpriBath copep:kaHue TEPMUHOB U
TOHSITUIM: KapUOTUII YEIIOBEKA,
LUTOr€HETUYECKUI METOJ,
reHeajaoruueckuii MeTo, POJ0CIOBHEIE,
OJM3HELOBBI METO/I, HACTEICTBEHHBIE OOJIC3HU:
(MOHOTeHHBIE,

C HacCJEICTBEHHOU MPEpacooKEHHOCTHIO,
XPOMOCOMHBIE), METUKO-TE€HETUIECKOE
KOHCYJIbTUPOBAHUE.

[TepeuncnaTs 0COOEHHOCTH U3YUEHUS
TE€HETUKHU YEJIOBEKA; IPUBOJUTH IPUMEPHI
HACIIEZICTBEHHBIX O0JIe3HEN

YeJI0BeKa, XapaKTepU30BaTh METObI UX
npo(UIaKTUKH; 00OCHOBBIBATh 3HAUCHHUE
MEANKO-TEHETUYECKOT O
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CrBosioBbI€ KieTKU. [IpUHIIUIIBI 370POBOTO
o0pasa )XKM3HU, TUATHOCTUKH, TPOPUTAKTUKH U
JIEUEeHUs TreHEeTUYEeCKUX Oone3Hel. Meanko-
reHEeTHYECKOE KOHCYJIbTUPOBaHUE. 3HAUEHUE
MEIHUITMHCKOM I'eHETHKHU

B [IPEIOTBPALIECHUH U JICUECHUHU

reHeTHYECKUX 3a00J1eBaHMii YeJIOBEKA.

Jemoncmpavyuu:

Tabnuyver u cxemwr: «HacnegoBanue
pesyc-tdakrtopay, «['emetmka  rpymnmn
KPOBWY.

Jlabopamopuvie u  npaxmuueckue

pabomuwi:
[TpakTuueckas padora Ne 2.
aHaM3

«CocraBjieHue Wu POAOCIOBHBIX

YCIOBECKa»

KOHCYJIbTUPOBAHHS.
BbIsSBIATE U cpaBHUBATH MEXAY CO00i
JOMWHAHTHBIE U PELIECCUBHBIC IPU3HAKH
YeJI0BEKa.

CocTaBisTh U aHAJIM3UPOBATh POIOCIOBHBIE
YeJIoBeKa

HNTtoro yacos no teme

8

Tema 7. Cejiekuusi OpraHu3MoB,

OCHOBBLI OMOTEXHOJIOIrHH

7.1

Cenekuus Kak HayKa U
nporecc

1

Cenexius Kak Hayka M IIpoLecc.

3aporKIeHHe CEJIEKIIUY U IOMECTHKALUs. YUeHue
H. . BaBmiioBa o 1ieHTpax MHOT000pa3us u
MIPOUCXOKJIECHHS KYJIbTYPHBIX PACTCHUM.
L{eHTpbI TPOUCXOXKICHUS JOMAIIHUX )KUBOTHBIX.

Copr, mopoaa, mTamm.

PackpeiBaTh comepkaHHME TEPMUHOB U
MOHATUWA:  CENEeKUMs, COpT, MOpoAa,
ITaMM, JJOMECTUKAIIHS,

WJIM OIOMAIlIHUBAHUE, LIGHTPBI MHOTOO0Pa3us 1
MIPOUCXOXKCHUS KYJIbTYPHBIX PACTCHUI

U )KUBOTHBIX, THOpUIU3ALIUS,

HCKYCCTBEHHBIN OTOOP.
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Jemoncmpayuu:

Ilopmpemur: H. V. BaBunos. Tabauyst u
cxemol: xapTa «L{eHTpsl MHOTrOOOpa3us u
MIPOUCXOKIEHUS KYJIbTYPHBIX PACTEHHII,
«ITopobl TOMANTHUX KUBOTHBIX», «CopTa
KYJIBTYPHBIX paCTEHUI».

ObopydosaHnue: MyJSKU THIOAOB U
KOPHEIJIOAO0B TUKUX opM U
KYJIBTYPHBIX COPTOB PacCTEHUM;

repbapuii «CenbcKoX035iCTBEHHbIE
pacTteHus»

HasbiBaTh 1 CpaBHHBATh OCHOBHBIE ATAIIBI
pPa3BUTHSI CEJIEKLIMH.

N3narars yuenue H. U. BaBunosa

0 IIEHTPaX MPOUCXOKIACHUSI KYJIbTYPHBIX
pacTeHu; pa3nyaTh HEHTPHI Ha KapTe MUpa,
CBSI3BIBAThH UX MECTOIIOJIOKEHHUE

C OuYaraMy BO3HHUKHOBEHHUSI IPEBHEUIIINX
[IABUJIN3AIIHH.

CpaBHUBATb COpPTA KYJbTYPHBIX PaCTCHHIHA,
MOPO/IBI JJOMAIIIHUX KUBOTHBIX U MX JUKUX
IPEIKOB.

OueHuBaTh pojb CEICKUNUH

B 00€ecrey eHUH MPOAO0BOILCTBEHHON

0€e30IaCHOCTH Y€eJIOBEYECTBA

7.2

MeToIbl ¥ JOCTHKEHUS
CEJIEKIIMHU PACTEHUN U
JKUBOTHBIX

CoBpeMeHHbIE METObI CeNeKIIUU. MaccoBbIi
Y MHJIUBUTYAJILHBIN OTOOPHI B CEJIEKITUN
pacTeHU U KUBOTHBIX.

Onenka s3kcTepbepa. bianszkopoacTBeHHOE
CKpemmBaHue — MHOpuauHT. Yucras
JTUHUSL.

CkpelrBaHue YUCTHIX TUHUH.
I'ereposuc, nnu rubpuHas cuia.
HeponcteBeHHoe ckpemuBanue —
ayTopuauHr. OTnaneHHas

rUOpUAN3ALHS U €€ YCIEXH.
HckyccTBEHHBIN MyTareHes v nojayuyeHue
MOJIMIIIION10B. JIOCTHXKEHUS CelneKIun

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATHUI: HCKYCCTBEHHBIH 0TOOD,
MacCOoBBIil 0TOOP, NHAMBH Ty aTbHBIHI
0TOOp, IKCTEPHEP, OIM3KOPOACTBEHHOE
CKpeLIMBaHNE, YUCTAsl JINHUSL, T€TEPO3UC,

HEPOACTBCHHOC CKpCIIMBAHNEC, HCKYCCTB €HHBIN

MyTareses, nonumiaonsl. CpaBHUBATH (GOPMBI
HCKYCCTBEHHOr 0 0TOOpa (MaccoBOro

¥ MHJMBUIYaILHOTO0), BUIbI THOPHUIN3AIIH
(65TM3KOpPOACTBEHHOM U OTAAJICHHON),
CIOCcoObI MOTyYeHUSs MONUIIIIONI0B.
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pacTeHu, )KUBOTHBIX U

MUKPOOPTraHU3MOB.

Jemoncmpayuu:

Ilopmpemur: 1. B. MuuypuH,

I'. 1. Kapneuenko, M. ®@. BanoB. Tabuyuwl
u cxemsl: «OTnaneHHas THOPUANIALIUS,
«Pabotsl akagemuka M. @. liBanosay,
«[Tomumionausy.

ObopydosaHnue: MyJSHKH TLIOI0B U
KOPHEMJIOAO0B TUKUX (GOPM H KYJIbTYPHBIX
COPTOB PaCTEHUH.

Jlabopamopmuvie u npakmuueckue papomoi:
Okckypeust «OCHOBHBIE METO/IBI U
JOCTUKEHUS CENIEKLIMM PACTEHUN U KUBOTHBIX
(Ha CeJIEKIIMOHHYIO CTAHLIUIO, IJIEMEHHYIO
epmy,

COpPTOUCTIBITATENBHBIN Y4acTOK

WJTU TETJINYHOE XO035HUCTBO)

[IpuBOAUTH IPUMEPHI JOCTHKEHUN CENEKIUU
pacTeHU U KUBOTHBIX

7.3

buorexnomnorusa
KaK OTpacib
MPOU3BOJCTBA

buotexHonorus kak oTpacib MIPOU3BOICTBA.
['ennas nHxeHepus.

Oransl co3paHus pexkomOuHantHoW JIHK wn
TPaHCIE€HHBIX OpraHU3MOB. Kierounas
uHxeHepus. Kiietounble KyabTyphl.
MHUKpPOKIOHAJIBHOE Pa3MHOXKEHUE PACTEHUH.
Knonuposanue

BBICOKOIIPOAYKTUBHBIX

PackpbIBaTh conepikaHre TEPMHUHOB

Y TIOHATUI: OMOTEXHOJIOT s, KIIETOUHAs
WHXXEHEPUsl, TeHHAsI NHXXEHEPHs, KIIOHHPOBaHHUE,
TPaHCT€HHbIE

opranusmsl, ' MO (reHeTrndecku
MOIUGUIIUPOBAHHBIE OPraHU3MBI).
XapakTepru30BaTh OMOTEXHOJIOTHIO KaK

OTpacJb IPOU3BOJCTBA, OCHOBHBIE
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CEJIbCKOXO035IMICTBEHHBIX OPraHU3MOB.
DKosoruyeckueu sTudeckue npoduaemsl. MO —
TeHETHYECKH MO (UIIMPOBAHHBIE OPraHU3MBI.
Jlemoncmpayuu:

Tabauywl u cxemot: «OOBEKTHI
o6uotexHosnoruny, «Knerounsie

KYJIBTYPbI U KIOHUPOBAHUEY,
«KoHcTpynpoBaHue u nepeHoc reHos,
XPOMOCOM»

IOCTUKEHUA OMOTEXHOJIOIMU B 00JIaCTH
MIPOMBIIIVICHHOCTH, CEJIbCKOT'0 X031 CTBA U
MEIUITUHBI.

[lepeuncnath W XapaKTepHU30BaTh
OCHOBHBIE METOAbI U JOCTHKEHHUS
OMOMH)KEHEPUH.

OO0cyX/1aTh SKOJIOTHYECKHE

U ITUYECKUE ACIEKThI HEKOTOPBIX UCCIEIOBAaHUMN
B o0Jyactu

OMOTEXHOJOrNK (KIOHUPOBAHUS,
HCKYCCTBEHHOT'O OTLIOZOTBOPEHUS,
HAIPABIICHHOT' 0 U3MEHCHU s FTeHOMa

U CO3J]aHUs TPAHCTEHHBIX OPraHU3MOB)

Htoro yacos no teme

PesepBHOE Bpems

OBIIEE KOJIMYECTBO
YACOB IIO [TPOTPAMME

34
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11 KJIACC

Ne Haumenosanme KommaectBo OCHOBHBIE BUJIBI J€SITEITHHOCTH
o DPa3eNoB 1 Tem 4ACOB [IporpammHoe conepkanue S —
y4e0HOTO IpeIMeTa
Tema 1. DBoJIIOIIHOHHAsE OMOJIOTHS
1.1 | OBomronusa U METOIBI €€ 1 [TpeanockuIKu BOZHUKHOBEHUS IBOIOIIMOHHON | PackpeiBaTh copep:kaHue TEPMUHOB U

HU3y4YCHUA

TEOpUH. DBOIOLIMOHHAS TEOPUSI U €€ MECTO B
OMOJIOTHH.

BiisiHHE 3BOIIOIIMOHHON TEOPUH

Ha pa3BUTHE OMOJIOTUU U IPYTUX HAYK.
CBuzeTensCTBa 3BOIIOLNH.
[TaneonTonornueckue:

[10CJIE/I0BAaTEIbHOCTD MOSIBJIIEHUS BUJIOB B
[1aJIEOHTOJIOr MUECKOH JIETOU CH, TEPEXOHbIE
(bopMBI.

buoreorpaduueckue: cxoacTBo

u pasnuune (GayH U Grop MaTEpUKOB U
OCTPOBOB. DMOPHOJIOTHYECKHE:

CXOJICTBA U pa3IuuMsi SMOPHUOHOB Pa3HBIX BHIOB
[T0O3BOHOYHBIX.
CpaBHUTEIBHO-aHATOMUYECKUE!
TOMOJIOTUYHbIE, AaHAJIOTUYHBIE,
pPYAMMEHTapHbIE OPraHbl, AaTABU3MBI.
MostekynsipHO-OMOXUMUYECKUE: CXOACTBO
MEXaHHU3MOB HACJIEICTBEHHOCTU U

OCHOBHBIX

MIOHATHIA: SBOJIIOLUS, IEPEXOIHbIE
(dopMbl, pUIOreHETHYECKUE PsiJIbl, BUJIbI-
9HJIEMHUKH, BUBI-PEIIUKTHI, 3aKOH
3apOJIBIILIEBOI0 CXO/ACTBA,
OMOTeHEeTHYEeCKNI 3aKOH, TOMOJIOTHYHBIE
Y aHAJOTUYHBIC

OpraHbl, pyIUMEHTApHbIC OPTraHbl,
aTaBU3MBI.

[TepeuncnsiTe OCHOBHBIE 3TAllbl PA3BUTHS
SBOJIFOIIUOHHOW TEOPHH.
XapakTepru3oBaTh CBUICTEIHCTBA
HBOJIOLNU: TTAJICOHTOJIOTMYECKHE,
ouoreorpaduyueckue, IMOPHUOJIOTHUECKHE,
CPaBHHUTEIbHO-aHATOMUYECKHE,
MOJIEKYJISIPHO-OMOXMMHUYECKHE.
[TpuBOIUTH MpUMEPHI MEPEXOIHBIX (hopm
OpraHu3MOB, (HIOTCHETUIECKUX PSJIOB.
[TpuBOIUTH (HOPMYITHUPOBKH 3aKOHOB
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MeTabOMYECKUX MYTEH Yy BCEX JKUBBIX
OpPraHU3MOB.

Jemoncmpawuu:

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

K. M. bap, O. I'ekkensb, @. Mrosuep.
Tabnuywvl u cxemol: «Pa3BuTne OPraHUYECKOro
Mupa Ha 3emJiey, peiabeHbIe TaOIUIIbI
«3apoAbIlIN [103BOHOYHBIX )KMBOTHBIX»,
«APXEONTEPUKCH.

Obopyoosanue: dbuoreorpaduueckas Kkapra
Mupa; Kosuiekus «DopmMbl COXpaHHOCTH
MCKONAEMBbIX )KUBOTHBIX U PACTEHUN»;
BJIQ)KHBIE MTpenapaThl

«Pa3Butue HacekoMmoro», «Pa3surue
JSATYIIKU

OHOIr'CHETHYECKOro U 3apOoAbIIIEBOr0 CXOACTBA

12

Hcropus pa3Butus
MpeICTaBICHUI

00 PBOJIOLIUHA

OBomonmonHas teopus Y. JlapBuHa.
[IpeanockuIku BOZHUKHOBEHUS JApBUHU3MA.
JIBM>KyIIIME CUITBI SBOJIIOLIMU BUJIOB IO
JapBuny (M30BITOYHOE PAa3MHOKCHHE

P  OrPAaHMYEHHOCTH  PECYPCOB,
HeolpeeneHHas U3MEHYUBOCTD,
6opn0a 3a cylecTBoBaHUE,

€CTECTBEHHBII 0TOOD).

CuHTeTHuYecKas TEOpHS SBOIOLUN

PackpeiBaTh conepkaHne TEPMUHOB

W TIOHSTHH : CHCTEMAaTHKa, €CTCCTBCHHBIN 1
HCKYCCTBEHHBIN 0TOOD.

XapakTepu3oBaTb OCHOBHBIE
SBOJIIOIMOHHEBIC HJIeH, KOHIICITITUT

U TEOPHUH; CPAaBHUBATH B3TJISABI HA BUJL

u somonuio K. Jlunnes, JXK.b. Jlamapka, Y.
JapBuHa.

OuenuBath BKJaa JInHHES B pa3BUTHE
CUCTEMATHKU U OOBSCHSATH MPUHIIUATIBI
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(CTD) u ee OCHOBHBIE MOJIOKEHUS.

Jemoncmpayuu:

Ilopmpemuwi: K. JInunneii, XK. b. Jlamapk, Y.
JlapBuH.

Tabnuyer u cxemwr: «llomymanumny,
«Kapra-cxema mapuipyra nmyremectsus Y.
Hapsunay, «®opmbl 00pbObI

3a cymiecTBoBanue», « EcrectBenHbIit 0T00p»,
«MHoroo6pasue copToB paCTCHHII»,
«MHoroob6pasue mopoj *XKUBOTHBIX»

OMHAPHON HOMEHKJIATYPBHI.

XapaKkTepu3oBaTh COAEPKaAHNE

M 3HaueHUeE 3BOIIONNOHHOM koHnennuu K. b.
Jlamapka.

OueHnBaTh €CTECTBEHHO-HAYYHBIC U
COLIMAJIbHO-P)KOHOMUYECKH €

MPEANOCHUIKMA BOSHUKHOBEHHUS
3BOMMIOIIMOHHON Teopun Y. /lapBuHa.
PackpbIBaTh cofep:kaHuEe 3BOJIIOLIMOHHON
teopun Y. /lapBuHa; cpaBHUBATH
HEOIPEEICHHYIO U O PE/IEICHHYIO
W3MEHYUBOCTb, €CTECTBEHHBIN 1
HCKYCCTBEHHBIN 0TOOD, (popMbI OOpHOBI 32
CYILIECTBOBAHHE.

OnuchIBaTh MOJI0KEHUS CHHTETUYECKON TEOPUH
oo (CTD) u oOBsACHATH

ee 3HaueHHe ISl OMOJI0ruU

13

Bun: kxputepun u
CTPYKTYDa.

[Tonmy s Kkak Kak
JJIEMEHTapHast
€IMHULA BUJA

Mukpossomonus. [Tonynsuusa kak eauHuna
BHUJIQ U DBOJIIOIHAU.

Hemoncmpavyuu:
Tabauywl u cxemor: «Ilomynsuumy,

«MyTanuoHHasi U3BMEHUUBOCTbY. Obopydosanue:

MHKPOCKOII, MUKpoIipenapar «Jlpozoduia»
(HopMma, myTanuu GOpMbl KPbUILEB U OKPACKU
Tesa), Moenb-anmukanus «llepexpect
XPOMOCOM.

PackpriBaTh conepkaHne TEPMHHOB U
MOHSTUI: MUKPOIBOJIOIHS, BU]I,
KPUTEPUH BUA, apeall, TOMyJIsIHs,
reHO(OH]I, MyTallui, KOMOMHAIINU TEHOB.
XapakTepru3oBaTh BUJ KaK OCHOBHYIO
CHCTEMATUYECKYIO CTUHHILY

Y LIEJTOCTHYIO OMOJIOTHUYECKYIO CUCTEMY.
Beinensate kputepuu Buia
(Mopdonornyeckuit, PU3nOIOTHIECKUH,
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Jlabopamopuvle u npakmuueckue paoomoi:

JlaboparopHas padora Ne 1. «CpaBHeHUE
BHJIOB 110 MOP(OJIOTHIECKOMY KPUTEPHIO»

OMOXMMHYCCKUI, FTeHETHY €CKHHA,
AKOJIOTMYECKUH, TeorpadudeCKHiA )

Y IPUMEHSITh KPUTEPUHU JIJIsI OTTUCAHUS
KOHKPETHBIX BUJIOB.

XapakTepru30BaTh NOMYJISALIUIO KaK
CTPYKTYPHYIO €UHHUILY BUJA U
SBOJIIOIHH.

OnuceIBaTh MOIMYJISILIUIO IO OCHOBHBIM
MOKA3aTeNsAM: COCTaB, CTPYKTypa

1.4 | JABwxymume CUibl JIBuxymme cuibl ((pakToOphl) IBONIOLIMK BUJIOB B | PackpbiBaTh copepxaHie TEPMUHOB U
(3nmemeHTapHbIe (PaKTOPHI) npupoze. MyTallMOHHBIN TPOLECC U MOHATHI: KOMOWHATHUBHAS
3BOJIIOLIHT KOMOHMHATUBHAsA U3MEHYUBOCTb. MU3MEHYHUBOCTb, MyTallUH, MY TallHOHHBIN
[TonynsiroHHBIEC BOJHBI U Apei ] TeHOoB. MPOIIECC, MOMYJISIIMOHHBIE BOJHBI, I
W3onsius u murpanus. Jemoncmpayuu: T'€HOB, W3OJISALINS, MUTPALIHIH.
Tabnuywl u cxemol: «JIBUKYIIHE CUIIBI XapakTepu3oBaTh 3JIEMEHTapHbIe (PaKTOPHI
SBOJTIOITU N ABOJTIOIIMU: MYTAIlMOHHBIN TIpOIIeCC,
KOMOWHATHUBHASI U3MEHYNUBOCT,
MOMYJISIIIMOHHBIC BOJIHBI, Ipeii () reHOB,
W30JIS1Us, MUT PALIHSL.
YcTanaBIMBaTh NPUINHHO-CIICICTBECHHBIE
CBSI3M MEXK/y MEXaHU3MOM U Pe3yIbTaTOM
JNEUCTBUS ABMKYIIUX CUIT (3JIEMEHTapPHBIX
(aKTOPOB) ABOJIIOIIMH
1.5 | EcrecTBennslit oT60p 1 EcTtecTBeHHBIN 0TOOP — HANpaBJISIFOIIUN (haKTOp PackphIBaTh COAEPKAHNE TEPMHUHOB

ero (hopMbI

SBOJIFOIIHH.

@DopMBI €CTECTBEHHOT0 0TOOpa.

Y TIOHSITHI: €CTECTBEHHBIN 0TOOD, O0ophOa

3a Cylie€CTBOBaHUC.
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Jemoncmpayuu:
Tabnuywvl u cxemoi: «EcTecTBEHHBIN 0TOOPY,
«boprba 3a cymiecTBOBaHUE»

OnucelBaTh  MEXaHU3M  JEUCTBUSA
€CTECTBEHHOT0 0TOOpA.

XapakTtepu3oBaTb ~ (OPMBI  €CTECTBEHHOTO
orbopa  (OBMXKYLMH,  CTAaOMIM3UPYIOILUH,
JIU3PYNITUBHBIN) U CPAaBHUBATH UX MEXTY COOOM.
XapakTepuszoBaTh 00prOy

3a CyIIECTBOBAHUE U CPABHUBATH €€ BUIBI
(MexBUIOBast, BHYTpUBHI0BaAs1, Gopbrba C
HeOIaronpusTHBIMU

(hakTOpamMu BHEUIHEH Cpebl)

16

PesynbTatel 3Bomonun:
MPUCTIOCOOTIEHHOCTh
OpPraHu3MOB U
BH1000pa30BaHKE

[Tpucnoco61eHHOCT OPraHu3MOB

KaK pe3yibTat sBomonuu. [Ipumepsl
MIPUCIIOCOOJICHUN Y OpPTraHNU3MOB.
ApomMopd 036l 1 uAKoaaanTanuu. Bua u
BUJ1000pa3oBaHUeE.

Kpurepuu Buga. OcHoBHBIE (HOPMBI
BHUI000pa3oBaHus: reorpaduueckoe,
IKOJIOTUYECKOE.

Jemoncmpayuu:

Tabnuysl u cxemol:
«[IprcrocoOICHHOCT OPTaHU3MOBY,
«[eorpaduyeckoe BUI00Opa3OBaHHEY,
«IKOJIOTHYECKOe BUA000pa30BAHUEY.
Obopyoosanue:

KOJIJICKI U ((HpI/IMepI)I 3allIUTHBIX

MIPUCIIOCOOIEHUN Y )KUBOTHBIX»,

PackpeiBaTh coepkaHue TEPMUHOB U
MOHSATHIA: TPUCIIOCOOJICHHOCTB,
IMOKPOBUTECJILCTBCHHAA U
IpeocTeperariias OKpacka, MaCKUpPOBKa,
BH1000pa3oBanue. ONMUCHIBATH MEXAaHU3M
BO3HUKHOBEHHUS TIPUCIIOCOOJICHUH Y

OpPraHU3MOB.
BbisBasaTh 10 M300pa’keHUsAM, Ha JKUBBIX U
(UKCHPOBAHHBIX npenaparax MIpUMEpbI

IIPUCIIOCOOJIEHHOCTH pacTeHUi

" KMBOTHBIX K YCJIIOBUSM CPEAbI
O6I/ITaHI/I$I, JAOKa3bIBATb OTHOCHUTCIIbHYIO
1e51ec000Pa3HOCTh MPUCHOCOOTIEHUH.
XapakTepu3oBaThb Crioco0bl

1 MCXaHU3MbI BI/II[006p3,30BaHI/I$I; OIIMChIBATh U

CpaBHUBATb OCHOBHBIC
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KOJUIEKIUST HACEKOMBIX C Pa3JIMYHBIMU THITAMH
OKpacKH; Habop II0I0B

U CEeMsH.

Jlabopamopusie u npakmuueckue padomul:
JlaboparopHas padora Ne 2. «Onucanue
MPHUCITOCOOIEHHOCTH OpPraHu3Ma U e
OTHOCHUTEJIIBFHOT'O XapaKTepay

(OpPMBI 3KOJIOTHYECKOTO
U reorpagpuueckoro BU000pa3oBaHuUs

1.7

Hanpasnenus u mytu
MaKpOIBOJIIOLUU

Maxpo3BONIOLHA.
dopmbl 3BOITIONIHMN: (PUITETHYECKAS,

AUBCPreHTHAsA, KOHBCPIrCHTHAs, MapaliCiibHasi.

HeoGpatumocts sBomonun. [Ipoucxoxaenue
OT HECMENaTN3UPOBAHHBIX MTPEIKOB.
[Iporpeccupytoias cnenuanu3anus.
AJnanTtuBHas paaudaus.

Hemoncmpavyuu:

Ilopmpemuwi: A. H. CeBep1ioB.

Tabnuywvl u cxemvl: «KApoMophO3bD»,
«Mnnoamanrtanumny, «O0Imas

JieTeHeparus.

Obopyoosanue: monenb «OCHOBHBIC
HAIPABIICHS SBOJIOIII»; 00bEMHAsI MOJIETh
«CTpoeHHe T0JI0BHOTO MO3Ta MO3BOHOYHBIX)

PackprIBaTh cojiep>kaHue TEPMUHOB

Y IOHATUN: MaKpO3BOJIOIUS, (DUIIOTeHE3,
OMONOrnYecKuil Mporpecc u perpecc,
apomMopd03, UaroaaanTaIus, 00mas
JeTeHEepaLns, aIalITUBHAS PaUuaIusl.
XapakTepru3oBaTh (OPMBI IBOJFOIUH.
BrisBisate apomopho3sl

Y WJIMOQIANTAIlUN Y PACTCHUN U

KUBOTHBIX.

CpaBHUBaTh OMOJOTMYECKUN TMporpecc u
Ouonornueckuit perpecc, apomopho3s,
WIM0AIANITAIMIO M OOTIYIO

JIeTeHePaIHIo.

BBISBISATH B3aMMOCBSI3H MEXKAY IYTAMH U
HAIPABJICHUSIMH 3BOJIFOIIUU

Y PaCTEHHMI U KUBOTHBIX

HMrtoro uacos no teme
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Tema 2. Bo3HUKHOBeHHE H Pa3BUTHE *KU3HH Ha 3emJie

2.1 | Ucropus ®u3HU

Ha 3eMJIe 1 METOJIbI €¢
W3Y4YECHHUS.

T'umioressl
MTPOUCXOKICHUS KU3HU
Ha 3emiie

2

JloHay4HbI€ Mpe/ICTaBICHUS

0 3apOoXKJIeHUH *KU3HHU. HayuHble rumnoresbl
BO3HMKHOBEHUS KU3HU

Ha 3emiie: abuoreHes3 1 naHCIepMusl.
XHUMHUYECKas SBOJIIOIHS.

AOMOreHHbIN CUHTE3 OpraHMYECKUX BEIIECTB U3
HEOPraHUYECKUX.

DKCIEepUMEHTAIbHOE MTOATBEPKICHUE
XUMHUYECKOM 3BOJIOLIHH.

HauanpHbie 3Tansl OMOI0THYECKOM IBOJIIOIIHIH.
I'mnore3za PHK- mupa. ®opmupoBanue
MEMOpPaHHBIX CTPYKTYP U BOSHUKHOBEHHE
MPOTOKJIETKH.

[lepBble KIETKU U UX 3BOJIIOLIMSL.
dopmMupOoBaHUE OCHOBHBIX I'PYIIIT )KHBBIX
OpraHU3MOB.

Hemoncmpayuu:

Ilopmpemui:

®. Pemau, JI. [Tactep, C. Munnep, A. U.
Omnapus, I'. IOpu.

Tabauywl u cxemvi: «BOZHUKHOBEHNE
CoIHEUHOU CHCTEMBI,

«Pa3BuTHE OpPraHUYECKOro MUpPA»,
«PactuTenpHas KiaeTKay, « JKUBOTHAS KIIETKA,
«ITpokapuoruueckast

KJIETKA»

PackpbIBaTh comepkaHue TEPMUHOB U
MTOHATHI : KpearlmOHU3M, a0HOT CHE3,
BUTAJIM3M, TTAHCTIEPMHUS, OUOT093,
KOallepBaThl, MPOOU OHTHI, CHMOHOT CHE3.
XapaKkTepru30BaTh METOBI U3YUCHHUS
HUCTOPHYECKOTO MTPOILIOro 3eMIIH.

[lepeuncnare  OCHOBHBIE  ATallbl
XUMHUYECKOM ©  OHOJIOTMYECKON
SBOJIFOLIMH.

W3narath conepikanue TUoOTe3 U TEOpUid
BO3HUKHOBEHHUS JKU3HH Ha 3eMIie
(kpealimoHn3Ma, CaMOMPON3BOIBHOTO
3apOKJIeHUS (CITIOHTAHHOTO), TAHCTIEPMHUH,
runote3bl PHK-Mupa).

OnuceiBaTh 3KcriepuMentsl C. Mumnepa u .
KOpu o monyyeHno OpraHmdecKrX BEIIeCTB
13 HEOPraHUYECKHUX MyTeM aOHOreHHOTO
CHHTE3a
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2.2

OCHOBHEI€ ATambl
SBOJIIOLIMHI
OpraHUYECKOro MUpa Ha
3emiie, pa3BUTHE )KU3HU
10 3paM U TIepuoaam

PazBuTHe )xu3HMu Ha 3eMJie 110 3paM U
nepuonaM. Karapxeii. Apxeiickas

U npoTepo3oiickas 3psl. [1aneo3olickas 3pa u

ee MepuoJIbl: KeMOPHUICKHI, OPTOBUKCKUH,
CUITYPUWCKHUM, JEBOHCKUI, KAMEHHOYTOJIbHBIM,
MIEPMCKHH.

Me3so301cKas 3pa U €€ IepUObl: TPUACOBBIH,
FOPCKUI, MEIOBOM.

KaitHo30licKas 3pa U ee Iepuoabl:
I1aJICOr€HOBBIN, HEOr€HOBBIN, aHTPOIIOT€HOBBIN.
XapakTepucTuKa KiumaTa

U T€OJIOTUYECKUX NpoLeccoB. OCHOBHBIE 3TaIlbI
SBOJIIOIIMY PACTUTENILHOTO U )KMBOTHOTO MU PA.
Apomopho3bl

y pacTeHuil U )kUBOTHBIX. [TosiBIIEHUE, paciBET U
BBIMUPAHUE I'PYIIT KUBBIX OPTraHU3MOB.
Jemoncmpayuu:

Tabnuysl u cxemsi: «Pa3zBUTHE OPraHUYECKOTO
MHUpay,

reoXpOHOIOrHuecKas Tabauma; KoJIeKIus
«DOpMBI COXPaHHOCTH UCKOIIAEMbIX
KUBOTHBIX U pacTeHui». Jlabopamopnvie u
npakmuueckue

pabdomuwr:

PackpbiBaTh copep:kaHue TEPMUHOB U
MOHSATHUI: D0H, 3pa, Mepuol, apoMop(O3bL,
WIMOAJAII TN Y.

3HaTh MOCIIE0BATEIbHOCTb 30HOB:
KaTapxem, apxeu, MpoTepo30u,

(danepo30ii; 3p: apxerckas,
MPOTEPO30ICKas, MajJeo30McKas, Me3030MCKasl,
KaitHO30M CKasl; TepUOJI0B: KEMOPHUICKHH,
OpPAOBUKCKUH, CUITyPUIICKUM, 1€BOHCKUH,
KaMEHHOYT OJIbHBIN, IEPMCKHUH,
TPUACOBBIN, OPCKHUI, MEIIOBOH,
IMaJICOreHOBBIM M HEOT CHOBBIM,
AHTPOIIOI'€HOBBIM.

XapakTepu3oBaTh OCHOBHBIE COOBITHS B
Pa3BUTHUH OPraHUYECKOr O MUpa

I10 HpaM U IIEpUO/IaM re0JIOTHYECKON UCTOPUH;
ATarbl Pa3BUTHUS

PacTUTENIBHOT O U )KUBOTHOTO MUA.
Boigenuts riaaBHbIe apoMopQo3b
pacTeHuM U )KUBOTHBIX.

CpaBHUBaTH MEXAY COOOH
Mpe/ICTaBUTENIEH CUCTEMATUYECKUX I'PYIIIT
OpPraHU3MOB, BBISBIISITh YEPThI YCI0KHEHUS
Y TIPUCIIOCOOJICHHOCTH K YCIOBHSM JKH3HU
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[Tpaxtuueckas padora Ne 1. «M3yuenue
MCKOIIaeMbIX OCTATKOB pacTEHUIl

Y J)KUBOTHBIX B KOJUIEKLIUSX).
DKCKypcus «IBOIIOIUS
OpraHn4eckoro Mupa Ha 3emiie» (B
€CTECTBEHHO-HAYYHbIN

WINA KpaeBequYeCcKuil Mys3eil)

2.3 | CoBpemenHas Cucrema OpraHUYeCcKOro MUpa Kak OTPAKEHHE | PacKphIBaTh COfEp/KAaHHE TEPMUHOB
CHCTEMA sBomonnn. OCHOBHBIC U IIOHSATUH: CUCTEMAaTHKa, UCKYCCTBEHHAs U
HAemoncmpayuu: HOMEHKJIATypa, IPUHIUI HEPAPXUIHOCTH.
Tabauywl u cxemvi: «CoBpeMeHHAs! CUCTEMA XapakTepu30BaTh COBPEMEHHYIO
OpraHMtiecKoro Mupa» CHUCTEMY OpPraHMYECKOro Mupa
2.4 | DBomouus yenoBeka DBOJIOLIMS YEJIOBEKA. AHTPONOJIOTUS KaK PackpbIBaTh coiepikaHre TEPMUHOB U

(anTpOMOreHes)

Hayka. PazButue npencraBieHuii o
MIPOU CXOKICHUU YeToBeKa. MeTOo b
n3y4eHHs aHTpornorenesa. Cxoxncraa

Y pa3Inuus 4elI0BEeKa U )KHBOTHBIX.
CucreMaTHueCKOE MOJI0KEHUE YETIOBEKA.
Jemoncmpavyuu:

Ilopmpemuwi: Y. JlapBuH. Tabauyvi u
cxembl: «CpaBHEHHE AHATOMMYECKUX
YepT CTPOCHMUSI YEJIOBEKa U
YEII0BEKOOOPa3HBIX 00€3bsIHY.

ObopyodosaHue: ClenKu

MIOHATUI: aHTPOIOJIOT U, AaHTPOIOTEHE3,
yenoBek pasyMmubiii (Homo sapiens),
MPSIMOXO0X/ICHNE, BTOpask CUTHaJIbHAs
cHCcTeMa.

[lepeuncnsars 3a1a41 aHTPOIOJIOT U, ITAIIbI
CTaHOBJICHUS U Pa3BUTHS NPEACTABIECHUH O
IIPOMCXOK/IEHUU YEI0BEKa.

W3narate OCHOBHBIE MOJIOKEHUS TEOPUU
Y. lapBuHa, KPUTUYECKU

OLIEHMBATh HEHAYYHYIO HH(OpMALUIO

0 MPOMCXOKECHUU YEIOBEKa.
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Nnu n3o0pakeHnst KaMEHHBIX Opyaui
MEpBOOBITHOTO YEIOBEKA: KAMHH -UOTIEPHI,
pyoOma, ckpebdna

3HaTh CUCTEMATHYECKOE IOJI0KEHNE BU1A
Homo sapiens, nepeuucisiTs ero
MOpP(OI0ro-aHaTOMUYECKHE TPU3HAKU

pa3HOro ypoBHs (THII, KJIacC, OTPAL

u ap.).

YcTaHaBIMBATh YEPTHI CXOACTBA U pa3In4IUil
4enoBeKa M )KUBOTHBIX. OOBSICHITH U OLICHUBATH
3HAaY€HHME HAyYHBIX 3HAHUI O IPOUCXOKICHUN

YCJIOBCKA IJId MOHMMaHud MECTa U POJi
YeoBeKa B MPUPOC

2.5

JBroKyIme CUIIbl

(dakTopsr)
aHTPOIIOTeHe3a

JBuxymme cuibl ((pakTopsl)
aHTpomnoreHesa. Hacnencreennas
W3MEHYMBOCTb M €CTECTBEHHBIN 0TOOP.
OO011ecTBeHHBIH 00pa3 KU3HHU, U3TOTOBJICHUE
OpyIuil Tpyia, MBIIIICHUE, PEUb.
Jemoncmpayuu:

Tabnuywvl u cxemol: «CpaBHEHHE
AHATOMMYECKHX YEepPT CTPOCHHUS YEJIOBEKA U
YEII0BEKOOOPAa3HBIX 00€3bsIHY,

«OCHOBHBIEC M€CTa TTAJICOHTOIOTHYECKUX
HAXOJ/I0K MPEIKOB COBPEMEHHOT' 0 YETIOBEKay.

ObopydosaHnue: MyJsKUA
«IIponcxoxaeHue yemoBeka

(HaJ’IeOHTOHOFI/I‘IeCKI/Ie HaXOI[KI/I)»

PackpriBaTh comepikaHnue TEPMUHOB H
MOHATUM: (JaKTOPbl aHTPOIIOTEHE3a,
IPYIIOBOE COTPYAHUYECTBO, PEUb,
OpyIuitHas 1eATeIbHOCTh, TOTUMOP(PU3M.
XapaKkTepru30BaTh JIBMKYIIAE CHITBI
(paxTOpsI) aHTpOIIOTEHE3A:
OMOJIOrMYECKHE U COLIMATIBHEIE,
CPaBHHUBATh UX MEXITY COOOM
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2.6 OcHOBHBIE CTaANU OCHOBHBIE CTa/INU ¥ BETBU IBOJIOIUY UeoBeKa: | PackpeiBaTh conepKaHue TEPMUHOB U
3BOJIIOIIUY YEJIOBEKA aBCTpajIonuTeKu, Yenosek ymenbli, YenoBek MOHATHIA: aBCTPAJIOMUTEK, YEIIOBEK

NpAMOXOs KM, YeloBeK HeaH epTalbCKU, YMEIIbIH, YEIOBEK MPSAMOXOASAIUNI,
UYenoBek pa3yMHbIi COBPEMEHHOIO THUIIA. HeaHJepTaliel], KPOMaHbOHEL],
Haxonku rckonaempIX OCTaHKOB, BPEMSI HEOJIMTUYECKAasl PEBOJIIOIINSI, TTEPBOOBITHOE
CYILECTBOBaHMS, 00JIaCTh HCKYCCTBO.
pacmpocTpaHeHus, 00beM T'OJIOBHOTO MO3Ta, XapaKTepu30BaTh U CPABHUBATH MEX]y COOOM
o0pa3 xKU3HU, OPYIUSL. OCHOBHBI€ CTa/INM SBOJIIOLIUU YEIOBEKA:
Jemoncmpayuu: XPOHOJIOTHYECKUI BO3pacCT, apea
Tabnuywvl u cxemol: «OCHOBHBIE MecTa pacnpocTpaHeHus, 00beM TOJIOBHOTO MO3Ta,
MaJICOHTOJIOrMYECKU X HAXO/OK ITPEIKOB o0pa3 KU3HH
COBPEMEHHOI'0 YEJIOBEKay, U Opyaus Tpyaa
«JlpeBHeiiune Joan», «JIpeBHue 0,
«IIepBbie COBpEMEHHBIE JIFOANY.
OO0opy0BaHME: MYJISIKU
«IIpouncxoxaeHue yenoBeka» (0r0CThbI
aBCTPAJIONUTEKA, MUTEKAHTPOIA,
HeaHJepTaiblia, KPOMAaHbOHIIA); CIICIKU UITH
M300paKEHUSI KAMEHHBIX OpYIHit
MepBOOBITHOTO YEJIOBEKA: KAMHU -
qonmnepsl, pyouna, ckpebia

2.7 | YenoBeueckue pacel U Uenoseueckue pacsl. OCHOBHBIE OOMBIINE PackpeiBaTh conepxanne TEPMUHOB U

IPUPOTHBIE
ajanTalyy 4YeroBeKa

pachl: eBponeouHas
(eBpa3zuiickasi), HErpo-aBCTPaIONIHAS
(9KBaTOpHANIbHAS ), MOHT OJIOMIHAS
(a3naTcko-aMepUKaHCKas).

MIOHSATHUI: Packl, pacoreHes, couua-
JApBUHU3M, PaCHU3M, METUCALUS.
XapakTepu3oBaTh U CPaBHUBATH
[IpencraBuTernei 4enoBe4eckuX pac,
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UYepTsl NpUCIIOCOOTIEHHOCTH MIpe/icTaBUTENEH
YeJI0BEUECKUX pac

K YCJIOBHUSIM CylIeCTBOBaHUS. EqUHCTBO
4enoBeueckux pac. Kpuruka conuanbsHoro
JapBUHU3Ma U pacusMma. [emoncmpayuu:
Tabnuysl u cxemul: «Henoeueckne pacbh»

pPacKpbIBaTh NPUUYMHBI U MEXAHU3MBbI
pacoreHesa, NepeurnciIsiTh U NIPUBOIUTD
MIPUMEPBI MIPUCITOCOOIEHHOCTH YeTIOBEKa K
YCJIOBUSAM CpEIbl, TPUMEPHI
MPUCITOCOOUTETBHOTO 3HAYEHHUST PACOBBIX
MIPU3HAKOB.

JlokazbiBaTh eAnHCTBO BUuaa Homo sapiens,
Hay4HYIO HECOCTOATEIbHOCTh PACOBBIX TEOPUH,
HIell COMHUAIILHOIO

JapBUHU3MA M pacu3Ma

Wtoro yacos no teme 9
Tema 3. Opranu3msl 4 OKpY:Ka0UIasi cpea
3.1 | Dkonorus Kak Hayka 1 DKoJorus Kak HayKa. 3aJlaui U pa3Jeibl PackpbiBaTh conepxaHue TEPMUHOB U
9KOJIOT U H. MOHSTUI: YKOJIOTHUS, TIOJICBbIE
MeTo/bl 3KOJIOTMYE€CKUX HCCIIEeIOBAaHUH. HaOIIOCHMS, SKCIIEPUMEHTBI, MOHUTOPUHT
DKOJIOrMuecKoe MUPOBO33PEHUE COBPEMEHHOTO | OKpYXKarollel cpesibl, MOAEIUPOBaHNUE,
YenoBeKa. 9KOJIOrMYEeCKOe MUPOBO33PEHUE.
Jemoncmpayuu: [lopmpemoi: A. [lepeuncnare 3a1aun SKOJIOTUH, €€ pa3ieIibl U
I'ymb6onbar, K. @. Pynse, 3. CBSI3M C JPYTMMH HayKaMH. XapaKTepU30BaTh
I'exkens. METOAbI
Tabnuybl u cxemvl: kapra «lIpupontsie AKOJIOTUYECKUX MCCIIEI0OBAHUI
30HBI 3eMJIN»
3.2 | Cpenbl oOuTanus 1 1 Cpenbl 0OuTaHMsI OPraHU3MOB: BOIHAS, PackpbiBaTh cosepkaHue TEPMUHOB U
IKOJIOTUUECKHE (haKTOPHI Ha3eMHO-BO3/IyIIIHAs, TOYBEHHAsI, BHYTPH- MOHATHI: cpeaa oOuTaHus,
OpraHu3MeHHasl. 9KOJIOTHYECKUE (PaKTOPHI,
DKonornyeckue GakTopsbl. OMOJIOTHYECKUH ONITUMYM,
Krnaccudukanus s5K0I0ru4ecKux OrPaHMYHBAIOIINH (TUMHTHPYOLIHIA)
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(hakTOpoB: a0MOTUYECKUE, ONOTHUECKHE U
AHTPOIIOT €HHBIE.

JleiicTBHE HKOIOTHYECKUX (PaKTOPOB HA
OpraHu3MBbl.

Hemoncmpavyuu:

Tabnuyel u cxemwl: «Cpenpl OOUTaHUS
OpPraHu3MOB»

dakrop.

XapakTepu3oBaTh yCIOBUS CPEL]
OOUTaHHS OPTraHU3MOB;

KJIacCcH (DUITMPOBAThH M XapaKTEPU30BaTh
9KOJIOTnYecKue (PaKTOpbl: aDUOTHUECKHUE,
OMOTHYECKHE U aHTPOIIOT€HHEIE.
OnuceIBaTh AEHCTBUE SKOJIOTHYECKUX (PAaKTOPOB
Ha OPraHU3MBI.

XapaxkTepru3oBaTh 0COOCHHOCTH CTPOEHUS
Y JKU3HEIeATEIIbHOCTH PaCTeHUH U
’KMBOTHBIX Pa3HBIX CPe OOUTAHHS

3.3

Abuotnyeckue GpakTopsl

AOuotnyeckue GpakTopel: CBET, TEMIIEPATypa,
BJIQKHOCTb.

doronepuonusm. [IpucnocobaeHus
OpraHU3MOB K JeH CTBHIO a0MOTHYECKUX
¢daktopoB. buosornueckue puTMBHIL.
Jemoncmpavwuu:

Tabnuywvl u cxemol: «DOTONEPUOTUIMY.
Jlabopamopuvie u npakmuueckue padomut:
JlaGopartopHas pabora Ne 3.
«Mopdornoruueckue 0COOEHHOCTH PacTEHUH U3
pa3HbIX MecT obutaHus». JlaboparopHas pabora
Ne 4. «BnusiHue cBeTa Ha pOCT U pa3BUTHE
YEepPEHKOB

KoJIeyca»

PackpbiBaTh cojiepxaHne TEPMHUHOB

MOHATHI: a0MOTHYECKUE (PAKTOPHI,
dboTonepruoiu3M, OMOTOTUYECKUE PUTMBI.
AHanmu3upoBaTh JCCTBHUE CBETA,

TEMITEPATYPHI, BIAKHOCTA HA OPraHU3MbI U
MPUBOJHUTDH MPHUMEPHI MPUCTTOCOOTIEHHOCTH
OpraHu3MOB.

[TpoBouTh OMONMOTHYECKHE HAOIIOACHUS U
ohopMIIATH pe3yJIbTaThl MPOBEICHHBIX
HaOJIFOIeH NI
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3.4 | buornueckue pakTopbl buotnueckue paktopsl. Buabl PackpbiBaTh copepkaHue TEPMUHOB U
OMOTHYECKUX B3aMMOICHCTBHIA: MOHATUI: OuoTHYECKHE (PaKTOPBI,
KOHKYPEHIUsI, XUIITHUIECTBO, CAMOMO3 XHIIHUICCTBO, 11aPpa3SUTU3M, KOHKYPCHIINA,
u ero ¢popwmel. [Tapazutuszm, Koomeparusi, MyTYyaJu3M, CHMOHO03, KOMMEHCAIIN3M,
MyTYyajJu3M, KOMMEHCaIu3M (KBapTUPAHCTBO, HaxJIeOHNYECTBO, KBAPTHPAHCTBO,
HaXHe6HquCTBO). AaMCHCAJIM3M, HeﬁTpaHH?»M.
AMeHCANI3M, HeliTpaTnsm XapakTepru3oBaTh OHOTHYECKHE (PAKTOPBI
, .
3HaueHne OHOTHYECKIX B3auMOJeicTyil s | 1 BA/API B3AUMOOTHOLICHIN MEXKIY
CYIECTBOBAHHUS OPraHU3MOB B TPHPOIHBIX OpraHM3MaMH, IIPHBOUTD IIPUMCPBI
coobmecTsax. Jemoncmpanuu: B3aMMHOM MPUCIIOCOOIEHHOCTU
OpPraHU3MOB.
Tabauywt u cxemol.: «IIunieBbIe ST .
CpaBHUBaTh MEXIy COOON BHUIIBI
buotnueckux B3auMoaencTBUIA
OpPraHu3MOB
3.5 | Oxonoruueckue DKOJIOTMUECKU € XapaKTEPUCTUKH MOMYJIIALUH. PackpbIBaTh COIEPKAHNE TEPMUHOB

XapaKTCPUCTUKU BUJa U
nomyJasuumn

OcHOBHBI€ MTOKA3aTEIN TTOMYJISIIIUN:
YUCIICHHOCTb, TJIOTHOCTh, POXKIAEMOCTD,
CMEPTHOCTb, IPUPOCT, MUTpalius. JluHaMuKa
YUCIICHHOCTH TOMYJISILIUN U €€ PEryJIsiusl.
Jemoncmpavyuu:

Tabauywl u cxemol: «Ilomymsum,
«3aKOHOMEPHOCTH POCTa YHCIEHHOCTH
MONyYJIAUUA UH)Y30pUU-Ty DETbKIY.
Jlabopamopusie u npakmuyeckue

pabdomuwr:

U TIOHSATHH: nonyJjdanus, YuCJICHHOCTD,

IJIOTHOCTB, POXIAEMOCTh, CMEPTHOCTD, ITPUPOCT,
MuUrpanusda, IMHaMuKa YUCJIICHHOCTH ITOITYJISIUU.

XapakTepru30BaTh OCHOBHBIE TOKA3aTENN U
HKOJIOTUYECKYIO CTPYKTYPY MOIMYJISILINH;
OIUCHIBAaTh MEXaHU3MBI PEryJIALUN
YUCIEHHOCTH MONYJIALUN
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[TpakTuueckas pabota Ne 2. «Iloacuer
IJIOTHOCTH MONYJISILUUM pa3HbIX BUJOB PACTEHUIN»
Wtoro yacoB mo teme 5
Tema 4. CooOuiecTBa M 3K0JI0TrHYECKHE CUCTEMbI
4.1 | CoobmiecTBa 1 Coo00111ecTBO OpraHu3MOB — OMOIIEHO3. PackpeIBaTh copepkaHue TEPMUHOB U
OpPraHU3MOB CtpyKkTypbl OHOLIeHO3a: BUIOBas, MOHATUI: OMOIIEHO3, SKOCHCTEMA,
MIPOCTPaHCTBEHHAs, Tpoduueckas (MuiieBas). OMOreo1eH03, BU/IbI-IOMUHAHTHI,
Bunbi-noMmuHaHTHI. 9KOJIOrMYecKas HUIIA.
Ces13u B OUOICHO3E. XapakTepuzoBaTh OUOIIEHO3
Jlemoncmpayuu: (coo011ecTBO), €ro BUI0BYIO,
Tabauywt u cxemol.: «IlumeBpie menmy, IPOCTPAHCTBEHHYIO U TPOPUUCCKYIO CTPYKTYPBI.
«buOLIEH03: COCTaB U CTPYKTypa». OObsCHATE ~ pOIb  KOMIIOHCHTOB
Obopyoosanue: MOACTH-aNITUINKAIIAS OnoreHosa B IOMICPKAHHH €TI0
«TunuaHbie OMOIEHO3bI»; TepOapHii CTPYKTYPBI M CYIIECTBOBAHNA
«PacTHTEIbHBIE COOOIIECTBAY Ha OMPEJICICHHOW TEPPUTOPHH.
KoIIeKIHs «BHoIeH03) OOBIICHATH OMOJIOTHUECKHUI CMBICIT
SIPYCHOCTH UJIMCTOBOU MO3AHKH.
CpaBHUBaTh KOMIIOHEHTHI O OIIEHO030B, UX
BHJIOBYIO, TIPOCTPAHCTBEHHYIO
U TpOPUUECKYIO CTPYKTYPBI, CBS3U
MEXJy OpraHU3MamMu
4.2 | DxocucTeMbl 2 DKOJIOTMYECKUE CUCTEMBbI (SKOCHCTEMBI). PackppIBaTh cofiepkaHe TEPMHUHOB
Y 3aKOHOMEPHOCTHU UX [Tonsitre 06 sxocucTeMe U TIOHATHI: SKOcucTeMa, OMOTeo1eHO3,
CyeCTBOBaHUA GuoreoweHo3e. MPOAYUEHTHl, KOHCYMEHTBI, PEAYLEHTHI,
DYHKITMOHATILHBIE KOMITOHEHTBI TpodHUUECKHE YPOBHH, IHICBAs
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SKOCHUCTEMBI: MPOAYLIEHThI, KOHCYMEHTBHI,
PENYLIEHTHI.

KpyroBopor BewecTs ¥ NOTOK SHEPTUHU B
SKOCHUCTEME.

Tpoduueckue (MHUIIEBHIE) YPOBHU 3KOCUCTEMBI.

[Inmessie nenu u cetv. OCHOBHBIE TOKA3aTENN
9KOCHCTEMBI: Onomacca, poayKIusl.
DKOJIOrMYecKr e TUpaMUbl: TPOAYKIIUH,

YHUCJIICHHOCTH, 6uomaccel. CBOMCTBA DKOCHCTEM:

YCTOWYHUBOCTh, CAMOPETYJISALINS,

passutue. Cykueccus.

Hemoncmpayuu:

Ilopmpemuwr: A. JIx. Tencnu,

B. H. Cyxkaues.

Tabauywl u cxemol: «[IpupomHbe COOOIIIECTBAY,
«ITenn nuTaHus»,

«IKOJIOTUYECKAsT TUPAMUIAY

LEMb U CETh, SKOJIOIrMYECKUE TUPAMHU/IBI,
Ooromacca, MpOIyKIsl, CYKIIECCHSL.
XapakTepu3oBaTh CBOMCTBA SKOCHCTEMBI (ee
CHOCOOHOCTb K JJIUTETbHOMY
CaMOIIOJAEPKAHUIO, OTHOCUTEIBHO 3aMKHY THIN
KPYTOBOPOT BEIIECTB, HEOOXOAMMOCTh MTOTOKA
SHEPIUN).

CpaBHMBaTh NACTOUIIIHBIC U IETPUTHBIE
MUIIEBbIE LIeNH, TPO(hUIEeCKre YPOBHU
9KOCHCTEMBI.

Pa3znnuaTte nupamMuabl IpOLyKUUH, TUPAMUIBI
YHCIEHHOCTHU U MUPaMHUIbI OMOMACCHI.
CocTaBisaTh 1IENU U CETH MUTAHUSI.
[Tepeuncnarh CBOMCTBA 3KOCHUCTEM:
YCTOMYHUBOCTh, CAMOPETYJISIIHS, PAa3BUTHE
(cykmeccus).

OnuceIBaTh MEXaHU3M NOJIEPKaHUS PABHOBECHS
B DKOCHCTEMAX.

XapaKTepu30oBaTh CyKI[€CCUU, BBISBIIATD
MIPUYHHBI U 001 e 3aKOHOMEPHOCTH

CMEHBI SKOCUCTEM

4.3

[Ipuponusie
9KOCUCTEMBI

[TpupoHbIe 3KOCHUCTEMBI. DKOCHCTEMBI
PEK 1 03ep. DKOCUCTEMA XBOMHOI0 HIIH
LIMPOKOIMCTBEHHOT O JIeCa.

PackpbiBaTh cofgep:kaHue TEPMUHOB U
HOHSTHI1: BOIHBIE 3KOCHCTEMB,
OMOreoneHo3bl, GPUTOIIAHKTOH,
300IJIaHKTOH, OEHTOC, TyMYC.
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Jemoncmpayuu:

Tabauywl u cxemwvl: «IKOCHCTEMA
HIMPOKOJIMCTBEHHOT O JIECa,
«ODKocHCcTEMa XBOMHOTO JIecay,
«buoneHnos Bogoema.

Obopyoosanue: TepOdapUK U KOJUICKITUN
pacTeHU! U )KUBOTHBIX,
MpUHAIJISKAIINX K Pa3HbIM
9KOJIOrMYECKUM TpyIIiaM OJHOT O BUIA

[TpuBOAUTH IPUMEPHI TPUPOTHBIX

IKOCUCTEM CBOEH MECTHOCTH.

CpaBHUBATH Ha3€MHBIC U BOJHBIC YKOCHCTEMBI,
OpraHu3MBbI, 00pa3yroIIre pa3Hble TPOPHUIECKIEe
YPOBHHU

4.4 | AHTPOIIOrE€HHBIE AHTPOIIOr €HHbI€ 3KOCHCTEMBI. PackpbIBaTh COEPIKAHUE TEPMUHOB
9KOCHCTEMBI ATPO3KOCHCTEMBL. Y MIOHSITUI: aHTPOITOr€HHAas SKOCUCTEMA,
Ypb6oskocucrtemsl. buonoruueckoe u arpodKoCUCTeMa, YPOOIKOCHCTEMA,
XO35THCTBEHHOE 3HAUCHU 6uopasHooGpasue.
arpodKOCHCTEM U yPOOIKOCUCTEM. XapakTepu3oBaTh arpo3KOCUCTEMBI U
buopasnooOpasue kak GpakTop yCTOHUUBOCTH ypO6OIKOCHCTEMBI, 0COOEHHOCTH HX
skocucteM. CoxpaHeHHe OMOIIOTHYECKOT O CYII[ECTBOBAHHSL.
pasHOOOpa3us [IpuBOANTH IPUMeEPHI AHTPONOT EHHBIX
Ha 3emuie. IKOCHCTEM CBOEH MECTHOCTH, OITUCHIBATh UX
Jemoncmpayuu: BHJIOBOI COCTaB U CTPYKTYPY.
Tabauywl u cxemvl. KATpPOLICHO3Y. CpaBHUBATh COCTAB U CTPYKTYPY
Obopyoosanue: xomnekuus «Bpeaurenu MPUPOAHBIX IKOCUCTEM
BAKHEUIIIUX CEIJIbCKOX 0351 CTBEHHBIX 1 arpo3KOCHUCTEM, arPOIKOCUCTEM
KYJIbTyp» 1 ypOOIKOCUCTEM
45 | buocdepa — VYuenne B. 1. Bepuanckoro o 6uocdepe. PackpriBaTh conmepikanne TEPMUHOB
rio0abHast I'panuIibl, cocTaB U CTPYKTypa OHOChEpHl. U IIOHATHIA: GuOCPEpa, )KUBOE BELIECTBO,
JKOCHCTEMA 3eMIIH Kusoe BCIIECCTBO U €I'0 JUHAMHWYECCKOC PaBHOBECHUC.

¢dbyukumnn. OcobeHnnocTu 6uochepsl Kak

OuenuBats Bkiaa B. 1. Bepnaackoro
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ri100aIbHOM SKOCUCTEMBL. JJMHAMHYECKOE
paBHOBecHE 1 0OpaTHas CBsA3b B Orocdepe.
Jemoncmpayuu:

Ilopmpemuwi: B. . Bepuanckuit. Tabauyol u
cxemwl: «O0MIas CTpyKTypa Ouochepsi»,
«Pacnpocrpanenue xxu3nu B 6uochepe»,
«O30HOBBIN KpaH Ouochepb»

B CO3JIaHUE yUEHUs 0 Orocdepe.
XapakTepu3oBaTh cocTaB Ouocdepsl,
(GYHKIIMH )KUBOTO BetlecTBa Orochepsl U
orpenensaTh (Ha KapTe) 00JIacTu ero
HaMOOJIBIIIEr0 PACIIPOCTPaH CHUSL.
[TpuBOIUTH IPUMEPHI MPOSIBIICHUS (DYHKITHI
YKUBOTO BelecTBa orocdepsl,
OMOreOXUMUYECKON eI TEIbHOCTH YelIOBeKa.
ITepeuncnare ocobeHHOCTH Onochepbl

KaK rJ100ajbHON 9KOCH CTEMBbI 3eMJIn

4.6 | 3aKkoHOMEpHOCTH KpyroBopoTsl BEILECTB PackpriBaTh comepikaHne TEPMUHOB H
CYIIECTBOBaHUS 1 6HOre0XUMHYECKHU € LIUKITBI JIEMEHTOB MOHATHUH: 11ETT0CTHOCTH Ouochepsl,
o6unocepsl (yriepona, a3ota). KPYTOBOPOT BEILIECTB,

3oHanbHOCTH OMoCchepbl. OCHOBHBIE OMOMBI OMOreOXUMHUYECKUE LIUKIIBI DJIEMEHTOB,
CyIIH. 30HAJILHOCTH OMOC(EPhI, OMOMEI.
Jlemoncmpayuu: OnuceIBaTh KPyroBOPOT BEIIECTB,
Tabauysl u cxemwl: «KpyroBopor yriepoaa B OMOreOXMMHYECKHE LIMKIIBI A30Ta U
ounocdeper, «KpyroBopor azora B mpupoze» yrieponia B 6uocepe.
OOBACHATL NPUUNHY 30HAJILHOCTH
ounocdepsr. [lepeuncnsats
1 XapaKTepU30BaTh OCHOBHEIE OMOMBI
Cyuu 3emMiu
4.7 | YemoBeuecTBO UYenoseuecTBO B Orocdepe 3emiu. PackpeiBaTh copepkaHne TEPMUHOB

B Onocepe 3emm

AHTpOIIOreHHbIC U3MCHCHUS B
o6unocdepe. ['mobdanbHbIe

U TTIOHSTHIH: AHTPOIIOI'CHHbBIC U3MCHCHMU A,

9KOJIOTUYECKUI KPU3HC, IT100aIbHbIE
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AKOJIOTMYECKUE TPOOIICMBI.
Hemoncmpauyuu:

Tabnuywl u cxemsr: «IlpumepHbIE
AHTPOIOT€HHbIE BO3/1EU CTBUS

Ha MpUPOAY», «BakHEWUI e HCTOYHUKA
3arpsi3HEHUS BO3/1yXa U TPYHTOBBIX BOJY,
«ITouBa — BaxHelmIast

cocTapJsitoniast onocgepsn, «DakTops
Jerpajanuy nousy, «IlapHukoBslil a3 dexTy,
«DaKTOpBI paAOaKTUBHOTO 3aTrPs3HEHUS
ouochepri»; KpacHast kaura PO,
M300paKEHUS OXPAHIEMBIX BUIOB PACTCHUN U
KUBOTHBIX

MPOOJIEMBI.

XapakTepusoBaTb OM0ochHEepHYIO pOJIb YETOBEKA.

[TpuBOANTH MPUMEPHI AHTPOIOTEHHBIX
U3MEHEHUH B Onocdepe.

OrneHUBaTh MOCIIEACTBYS 3ar P3HCHUS
BO3J1YILIHOM, BOXHOW CpeIbl, U3BMEHEHUS
KJIMMaTa, COKpalieHusi Onopa3Hoodpasusl.
®opMyaupoBaTh COOCTBEHHYIO MO3HUIIHIO 110
OTHOILIEHUIO K IN100aTbHBIM

U PETHOHATBHBIM 3KOJIOTHYECKUM MpoOIeMam,
apryMeHTHPOBATh CBOIO TOUYKY 3PCHHUS.
HazpIBaTh MpUYHHBI MOSBICHUS
MPUPOIOOXPAHHON STHKHU, PACKPHIBATH
3HAaYEHHE Mporpecca IS MPEo0JICHUS
9KOJIOTUIECKOTO

Kpu3uca

4.8

Cocy1iecTtBoBaHUE
IIPUPOJBI
1 4eJI0B€UYECTBA

CocyiiecTBoBaHUE MPUPOJIBI U
yenoBeuecTBa. CoxpaHeHUe
Oropa3zHoo0pasus Kak OCHOBA
YCTOHYMBOCTH OHOC(EPHI.

OcHoBa paioHaIbHOTO

yIpaBJeHUs IPUPOJHBIMU PECYPCAMH U UX
UCIIOJIb30BaHHUE.

JlocTixeHus: Guonoruu

PackpbIBaTh copep:kaHue TEPMUHOB U
MOHATHI: PallMOHAIILHOE
IIPUPOJIOIIONB30BAHNE, YCTONYUBOE
pa3BUTHE, KOIBOIIOLHUS.

XapakTepr30BaTh palliOHAJIbHOE UCII0JIb30BAHUE

MIPUPOJIHBIX PECYPCOB; OCHOBHBIE MOTOKEHHS
KOHIIeTILIUN
yCTOMYMBOTO pa3BUTHUS
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U OXpaHa MPUPOIBL.
Jemoncmpayuu:
Tabauywl u cxemwvl: «buocdepa u yenoBex»

Hroro uacos mo teme

Pe3epBHOE Bpemst

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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NEPEYEHDb (KOAUP®UKATOP) PACITPEAEJEHHBIX 11O KSTACCAM ITPOBEPAEMBIX
TPEBOBAHM K PE3YJIBTATAM OCBOEHUS

OCHOBHOM OBPA30BATEJIbHOM ITPOT'PAMMBI CPEJTHET'O OBIIET'O
OBPA30OBAHUA U DJIEMEHTOB COAEPKAHUSA 11O BUOJIOT'NHN

B ¢denepanbHbIX U peruoHaIbHBIX MPOIENYypax OLIEHKH KadecTBa OOpa3OBaHMs HMCIIOJIb3YeTCs
nepeveHb (Koau(pUKaTOp) paclpeneleHHbIX MO KiaccaM MPOBEpSIeMbIX TpeOOBaHUN K pe3ysbTaTam
OCBOGHUSI OCHOBHOW 00pa3oBaTeIbHON MPOrpaMMBI CPEAHEr0 OOIIEero OO0pa3oBaHUS W DJIEMEHTOB
coziep KaHust IO OMOJIOTHH.

10 KJIACC

HpOBepﬂeMble Tpeﬁonalmﬂ K pe3yJbTarTaM 0CBOCHUA OCHOBHOM OﬁpaBOBaTe.}IbHOﬁ MnmporpaMmmabl

Kon
MIPOBEPSAEMOT0
pe3yJibTaTa

[TpoBepsiemble MpeaMETHBIE PE3YIbTATHl OCBOSHHS OCHOBHOM
00pa3oBaTeIbHON MPOrpaMMBbl CPEIHETO 00IIero 00pa3oBaHus

1

CchopMupoBaHHOCTh 3HaHUH O MECTE€ U pPOIU OMOJOTMU B CHCTEME HAay4YHOI'O
3HAHUS E€CTECTBEHHBIX HAyK, B ()OPMHUPOBAHHU COBPEMEHHOH €CTECTBEHHO-
HAay4YyHOW KapTHHBI MHpa U HAy4HOI'O MHUPOBO33PEHHUS; O BKJAJAE POCCUNUCKHUX U
3apyOeXHbBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OuoONOruu; (QyHKIHOHAILHON
I'PaMOTHOCTH YeJIOBEKa JJIs PELIeHNUs )KU3HEHHBIX 3a/1a4

VYMenue pacKkpbIBaTh coJiepKaHue OMOJIOTHYECKUX TEPMUHOB H
MOHATHI: KW3Hb, KJIETKA, OpraHu3M; Meradoimm3M (OOMEH BEHIeCTB U
MPEeBpalICHUE YHEPTHH), TOMeOocTa3 (caMOperyJisiius), YPOBHEBas OpraHU3aIus
KHUBBIX CHCTEM, CaMOBOCIPOM3BEICHHUE (PEmpoNyKIusi), HACIEICTBEHHOCTb,
W3MEHUHMBOCTb, POCT U Pa3BUTHE

YMmenue wu3naratb OUOJIOTMYECKHE TEOpuM  (KJIETOYHAas, XPOMOCOMHas,
MyTalnmoHHas), 3akoHbl (I'. Mennens, T. Moprana, H.W. BaBunoBa) u y4yenus (o
LEHTPaxX MHOrooOpa3us U NPOMCXOXKACHUS KyJIbTYpHbIX pacteHuit H.H.
BasuiioBa), onpenensTh rpaHULbl UX TPUMEHUMOCTH K KUBBIM CHCTEMaM

YMmenue BJIaJICTb MCTOJaMM HAY4YHOI'O IIO3HAHUA B Oouogoruu (Ha6JII-OI[eHI/IC u
OIMMCAHUEC XHBBIX CHCTEM, IIPOLICCCOB U HBHGHHﬁ; OpraHu3anusa U IPOBCIACHUC
OHOJIOTHYECKOr O OKCIICPpUMCHTA, BBIABHWXKCHHC THIIOTEC3bI, BBISAABJICHUC
3aBUCUMOCTU MCKAY HCCICAYCMBIMU BCJIIMYWHAMU, O0OBSCHEHHE IMMOJIYUYCHHBIX
PE3yJIbTAaTOB, UCIIOJIB30BAHHBIX HAayYHBIX HOH?ITI/Iﬁ, Teopnﬁ M 3aKOHOB;, YMCHHC
ACJIaTb BBIBOJbI HA OCHOBAHHH ITOJTYUCHHBIX pe?»yJ'IBTaTOB)
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YMeHHe BBIICIATh CYIIECTBEHHbIE NPU3HAKH BUPYCOB, KIIETOK IPOKAPUOT U
OYKapuoT, OJHOKJICTOYHBIX U MHOTI'OKJICTOYHBIX OPraHU3MOB, 0COOEHHOCTH
IPOIIECCOB obMeHa BEUIECTB W MPEBpAIllEHUs] SHEPrUU B KIETKE,
(GoTOCHHTE3a, IUIACTUYECKOrO W DJHEPreTHYecKoro oOMeHa, XEeMOCHHTE3a,
MHTO3a, M€i03a, OIJIOJOTBOPEHMS, PA3MHOKEHUS, NHINBUAYAIbHOI'O Pa3BUTHUSA
opranusma (OHTOTeHe3)

YMeHHe NpUMEHATh MNOJy4YEHHbIE 3HAHUS Uil OOBSICHEHHS OMOJIOTMYecKUX
MIPOLIECCOB W SIBIICHUH, JJIs1 IPUHATUS NMPAKTHUECKUX PEIICHUN B IOBCEAHEBHOU
JKU3HU B LenAX oOecredeHus O€30IacCHOCTH CBOEro 340POBbS U 370POBbS
OKpY)KalOIUX JIIOJeH, COONIONEHHS HOPM TIpPaMOTHOILO IIOBEIEHUS B
OKpy’Karollleil MpUpPOAHOI cpene; MOHUMaHUE HEOOXOAMMOCTH HCIOJIb30BaHUS
JOCTH)KEHUH COBPEMEHHOM OMOJOrMM M OMOTEXHOJIOTMH AJi palMOHAJIbHOTO
IIPUPOIOIOIb30BAHNUS

YMeHue pemiath 3J€MEHTapHble T€HETHUYECKHE 3aJayd Ha MOHO-U
TUTHOPUIHOE CKPEUIMBAHKE, CLEMIIIEHHOE HACIIEIOBAHUE; COCTABIISATh CXEMBI
MOHOTHOPUIHOTO  CKPELIUBAHUS JUIS NIPEACKa3aHUs HACIeIOBAHMS MPU3HAKOB
y OpraHu3MOB

VMeHHE BBINOJNHATH J1a0OPAaTOpPHBIE W TIpakTHYeCKue paboThl, COONI0JAaTh
IpaBuJia Mpu paboTe ¢ yueOHBIM U JJAOOPATOPHBIM 000pYy10BAaHUEM

YMeHne KpUTHUYECKH OL€HMBAaTh U  HMHTEPIPETUPOBaTh  HUH(OpMAaIHIO
OMOJIOTMUYECKOT0 COAEp)KaHUs, BKIIOYAIOUIYI0 IICEBJOHAYYHbIE 3HAHUSA U3
pa3nuyHbIX ucToyHUKOB (CMU, Hay4HO-TIOMYyJIsIpHBIE MaT€pHalbl); 3TUUYECKHE
ACIEKThI COBPEMEHHBIX UCCIIEIOBaHUM B OHOJOrMM, MEAMIIMHE,
OMOTEXHOJIOT NN

10

YMeHue co3aaBaTh COOCTBEHHBIE MHCbMEHHBIC M YCTHBIE COOOIIEHUs, 00001mas
OMoNOrnyecKyro HMHQOPMAIMIO U3 HECKOJbKHMX HCTOYHHKOB, TI'PaMOTHO
UCMOJIb30BaTh MOHSATUIHBIN anmapaT OuoIoruu

HpOBepﬂeMble 3JIEMEHTBI COACPKAHUA

Kon [IpoBepsieMblii 2JIEMEHT COEPKAHUS
1 buonorus xak Hayka
11 buonorust — nayka o xuBoil npupone. Ponb Ouonoruu B (hopMupoBaHUU

COBPEMEHHOW HAy4YHOU KapTUHBI MUpa. CucTteMa OMOJIOrHYeCKUX HayK
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1.2

MeToapl TMO3HAHHUA JKUBOM MPHPOAbI (HAOIIOJEHHME, OSKCIIEPUMEHT, OIHCAHUE,
M3MepeHue, Kiaccuukanus, MOIeIUPOBAHUE, CTATUCTHYECKass 00paboTKa JaHHBIX)

JKuBBIC CHCTEMEBI U UX opraHu3anusa

21

XKusble cucrempl  (OMOCHCTEMBI) KaKk TpeaIMeT  U3ydyeHUus  OHOJIOTHH.
CaoiicTBa OMOCHCTEM M UX pa3HOOOpas3ne

2.2

YpoBHH OpraHu3alu OMOCUCTEM: MOJIEKYISIPHO-TeHETUYECKU I, KIIETOUHBIH,
OpraHr3MEeHHBIN, MOMYJIALNOHHO-BUI0BOH, SKOCUCTEMHBIH, OMOC(hepHBIH

XHUMHUYECKUM COCTaB U CTPOCHUEC KIICTKH

31

XUMHAYECKHA  COCTaB  KJIETKHM.  XMMHUYECKHE  JJEMEHTBI:  MaKpOJJIEMEHTHI,
MHKPONIEMEHTBI. ~ Boga ¥  MHHEpaJbHbIE BEIIECTBA. DyHKIUN BOABI U
MHHEpaJIbHbIX BEIIeCTB B kieTke. [logaepxkanue ocMoTHyeckoro OanaHca

3.2

benku. CoctaB u cTpoeHue O€nkoB. AMMHOKHCIOTBI — MOHOMEphI OEJKOB.
He3zameHnumble U 3aMeHUMbIE aMUHOKHUCIOTHI. AMHHOKHCIIOTHBIH COCTaB. YPOBHU
CTPYKTYpbl O€JIKOBOII MOJIEKYJIbl (II€pBUYHAs, BTOPHUYHAsS, TPETUYHAs U YETBEPTUYHAS
CTPYKTypa). XMMHYECKHE CBOIcTBa OenkoB. bruosornueckne GyHKIUN OEIKOB.
®epmeHTbl — Ononornyeckue karaiausatopbl. CTpoeHue (epMeHTa: aKTUBHBIM LIEHTD,
cyoctpatHas crnenuduuHocts. Kodepmentsl. Burtamuubl. Otiauuns (epMEeHTOB OT
HEOPraHUYECKUX KaTaIM3aTOPOB

3.3

VYriaeBoabl: MOHOcCaxapuabl (IJII0K03a, pubo3a M Je30kcupu0o3a), IucaxapHibl
(caxapo3a, JakTo3a) W  ToOJUcaxapuabl  (KpaxMay, TJIMKOTEH, IeJIJTI0JI03a).
Buonornueckue GyHKIMH yTIeBOIOB.

Jlununel: TpuriaMuepuasl, crepousl, Gochomunuael. ['uapoduabHO-THAPOPOOHBIE
cBoiictBa. buonormueckue Qynkuum aunuaoB. CpaBHEHHE YIJeBOJOB, OEJIKOB U
JMIHJIOB KaK MCTOYHUKOB SHEPTrUu

3.4

Hyxnennossie kucnotsl: JIHK m PHK. Hykieotuasl — MOHOMEpPBI HYKIJIEHHOBBIX
kuciot. Ctpoenne u ¢pyukuuu JJHK. Ctpoenne u ¢pynkuuu PHK. AT®: ctpoenue u
byHKIIUN

35

[uTonorusa — Hayka o kierke. Knerounas teopusi. MeTopl U3y4eHHUsl KIETOK

3.6

Krnerka xak nenoctHas sxuBas cucrema. O0uye Mpu3Haky KJIETOK: 3aMKHYTas HapyskKHas
memOpana, Mmonekynbl JJHK kak renetnueckuii anmapat, cuctema CUHTe3a Oenka

3.7

Tunel knerok: sykapuoTHueckas M HpokapuoThyeckas. OCOOEHHOCTH CTPOECHHUS
MPOKapUOTHYECKON KieTku. Kinetounas crenka 6aktepuii. CTpoeHHE 3yKapuOTHIECKOM
kJ1eTKi. OCHOBHBIE OTJINYMS PACTUTENILHOM, )KUBOTHOM U IPUOHON KIIETKU
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3.8

IToBepXHOCTHBIE CTPYKTYpBl KJIETOK — KJIETOYHAs CTEHKA, TJIMKOKAJIMKC, UX (DYHKIMH.
[InasmaTtuueckass memOpaHa, ee cBoiicTBa W ¢yHkiuH. [{uTomnazma u ee opraHOUABI.
OnHnomeMOpaHHBIE OpPraHOWIbI KJIETKH: 3HpormazMatudeckas ceth (OIIC), ammapat
I'onbxu, mu3ocomsl. [TonyaBTOHOMHBIE OPraHOM bl KJIETKH: MUTOXOHAPHH, IUIACTUABI.
[Ipoucxoxaenne MUTOXOHIpU U mactuA. Bunel muactun. HememMOpaHHble OpraHou bl
KJIETKH: pUOOCOMBI, KJIETOUHBIM IIEHTP, PECHUYKH, KTYTUKUA. DYHKIUU OpPraHOU]0B
KJIETKU. Britouenus

3.9

SAnpo — perynsaTopHblit eHTp KiaeTku. CTpoeHue sapa: saepHas 000109Ka, Kapuoria3ma,
XpOMAaTHH, SAPBIIIKO. XPOMOCOMBI

3.10

TpaHcropT BemecTs B KIETKE

X(PBHGI[CSITGHBHOCTB KIJIICTKH

41

OOmeH BemiecTB, WJIM MeTaboym3M. AccuMuwisanus (IJIACTUYECKUM OOMeH) |
JUCCUMUJIIIIUSL  (PHEpPreTHdeckuii oOMeH) — JB€ CTOPOHBI E€IMHOr0 Ipolecca
Merabomu3ma. Tumbl oOMeHa BemecTB: aBTOTPO(HBIA u rerepoTpodHslil. Poib
(epMEHTOB B OOMEHE BEIIECTB U MPEBPAIICHUN YHEPIUU B KIICTKE

42

®ortocunTe3. CBeroBas u TeMHOBass (a3l ¢orocuHTe3a. Peakiuu QorocuHTe3a.
DddextuBHOCTh (PoTOCcHMHTE3a. 3HaueHue (HOTOCMHTE3a JUIA JKH3HM Ha 3eMiie.
BisiHue ycioBuii cpenbl Ha (DOTOCHHTE3 M CIIOCOOBI MOBBIICHUS €r0 MPOAYKTUBHOCTH
Y KYJbTYPHBIX PACTEHUM.

XeMocuHTe3. XEeMOCHHTE3UPYIoIIe OakTepuu. 3HAaUeHHEe XEMOCHHTEe3a JIJIs )KM3HU Ha
3emiie

43

DHepreTruecknii oOMeH B KIJEeTKe. PaciiensieHue BeIIeCTB, BBIICICHHE U
AKKyMYJHPOBAHWE DHEPTUM B KIJIETKE. DTambl SHEPreTHUecKoro oomeHa. [ mmkomms.
BpO)KCHI/IC U €ro BUABI. KI/ICJIOpOI[HOe OKHMCJIICHHC, MHJIM KICTOYHOC [ObIXaHHC.
D} PeKTUBHOCTH SHEPTETUYECKOT0 OOMEHa

44

Peakiun matpuuHoro cuHte3a. ['enHetnueckas uHpopmauusa u JHK. Peammsanus
TeHEeTHYECKOW MH(pOpMauu B KJIeTKe. ['eHeTW4Yeckwii KOA M €ro CBOWCTBA.
Tpanckpunuss — matpuunblii cuHTe3 PHK. Tpancmsumss — OuocuHTe3 Oenka.
KonupoBanue amuHOkuciaoT. Pombp  pubocoM B OmocuHTese Oenka

45

Heknerounsie ¢opmbl ku3Hu — BUpychl. Mcropus otkpeitus BupycoB (/.M.
NBanoBckuit). OCOOEHHOCTH CTPOEHUS U KU3HENEATEIbHOCTH BUpPYyCcoB. bakrepuodaru.
bonesnn pacreHuii, XKUBOTHBIX M 4YEJIOBEKa, BbI3bIBAEMbIE BHUpycaMH. Bupyc
nvmmyHonedpunura uenoBeka (BUY) — Bozdymurens CIIWa. IIpodunakruka
pacnpocTpaHeHus: BUPYCHBIX 3a00JIeBaHMIT
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Pa3zMHOXeHME 1 THAMBUAYAJIIBHOE Pa3BUTHUE OPraHU3MOB

5.1

KiterouHblii 1IUKII, WM XKU3HEHHBIM LUK KieTku. MHTepdaza m mmto3. I[lporeccsl,
nporekaronie B uHTepgasze. Permmkanus — peakuus matpuuHoro cunreza JIHK.
Crtpoennie XpoMOcoM. XpOMOCOMHBIN HA0Op — KapuOTHUN. [MNIIONTHBIN ¥ TarionuTHbII
XpOMOCOMHBIC HaOOphl. XpomaTuabl. [[MUTOJOrMYECKHE OCHOBBI Pa3MHOXCHHUS H
VHIWBUIyaJdbHOTO Pa3BUTHUSI OPraHU3MOB.

Henenue winetkn — muto3. Crtaamm mutoza. I[lpomecchl, mMpoOUCXOIAIIME HAa pPa3HBIX
CTaIusIX MATO3a. BroJOrnaeckuii CMBICII MHTO3a

5.2

@opMBI pa3MHOXKEHHUS OpraHu3MoB: Oecronoe U MoioBoe. Buasl Oecroioro
pa3MHOXKEHUS:  JIeJIeHME HaJgBOE, IIOYKOBAaHWE OJHO- W  MHOTOKJIETOYHBIX,
CIIOpooOpa3oBaHMe, BEreTaTHBHOE pa3MHOXKEHHEe. VICKyCCTBEHHOE KIOHHPOBAHHUE
OpPraHu3MOB, €ro 3HaU€HUE JJIs CEJIEKINU

5.3

[TonoBoe pazMHOXKEHHE, €T0 OTJIUYHUS OT OECIIOJIOTO.
Meiio3. Cranuu Mmeiio3a. [Ipomeccel, mpoucxoasmme Ha cTaausx menosa. [loBenenue
xpomocoM B Meiioze. Kpoccunrosep. buonornueckuii cMbICl M 3HaU€HUE MeH03a

5.4

lNameTorenes — nporecc 0Opa3oBaHMsl MOJOBBIX KJIETOK Y )KUBOTHBIX. [10JIOBBIE JKee3bl:
CEeMEHHUKH U su4YHUKU. OOpa3oBaHME€ U pa3BUTHE IIOJIOBBIX KJETOK — Tramer
(cmepmato3ouy, sIMIeKIeTKa) — crepMmaTtoreHe3 u ooreHe3. OCoOEHHOCTH CTPOEHUS
SIMIEKJIETOK U criepMato3ouioB. Omnogorsopenue. [lapteHorenes

5.5

NunuBuayanpHOE pa3BuTHE (OHTOTEHE3). OMOPHOHAIBHOE pa3BUTHE (IMOpHOTEHE3).
OTansl 3M6pI/IOHaJ'ILHOI‘O pa3sBUTUA y IIO3BOHOYHBIX JKUBOTHBIX: npo6neHHe,
racTpyJisius, OpraHoreHes. [TocTamOproHambHOE pa3BUTHE. Tumnsl
NOCTIMOPHOHATIBHOTO Pa3BUTHS: TIPSMOE, HENMpsMoe (JTMUYUHOYHOE). Biusiaue cpensl Ha
pa3BUTHE OPraHU3MOB; (PAKTOPBI, CIIOCOOHBIE BBI3BIBATH BPOKICHHBIE YPOACTBA.

Poct n Pa3BUTHUC paCTeHHﬁ. OnTtoreses OBCTKOBOTI'O paCTCHUA: CTPOCHUC CCMCHHU,
CTalun Pa3BUTHA

HaCJIe,HCTBCHHOCTB U UBMCHYHUBOCTb OPraHN3MOB

6.1

IIpeamer m 3amaum reHetuku. Mcropus pa3BUTHs TI'e€HETHMKH. BKial pOCCHICKHX U
3apyOeXHBIX YUEHBIX B Pa3BUTHE I€HETUKH. MeToabl reHeTUKU (ruOpHaI0J0rHUECKUM,
LIUTOT€HETUYECKUH, MOJIEKYJISIpHO-TeHEeTHUeCKUi). OCHOBHbBIE I'€HETHUUYECKHE MOHSTHSL.
I'enernueckas CHMBOJIMKA, HCIIOJIB3yEMasl B CXEMaX CKPEILMBAaHUN

6.2

3aKOHOMEPHOCTHU HaCeI0BaHUs IPU3HAKOB, ycTaHOBJIeHHBIE . Mennenem.
MonorubpuaHoe cKpelmuBanue. 3aKoH €IMHO00pa3usi THOPUIOB MEPBOTO
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nokosieHus. [lpaBuino moMUHUpPOBaHMS. 3aKOH pacUlelyieHHusl Mpu3HakoB. [umoresa
qucTOTHI raMeT. [1oHoe U HenoJIHOoEe JOMHUHHUPOBAHHEC.

JluruOpuaHoe CKpeliMBaHUE. 3aKOH HE3aBHCHUMOIO HACJICOBAaHUS IMPU3HAKOB.
[{uToreneTnyeckue  OCHOBBI ~ TUTHOPUIHOIO  CKpEIIMBAaHUSA.  AHaJIM3UPYIOIIEe
ckpemnmBanue. Vcnonap30BaHWE aHATM3HPYIONIETO CKPEIIMBAHUS IS ONpEaeICHUS
reHOTHIIa 0COOH

6.3

CuerieHHOE HacJeI0BaHUE MIPU3HAKOB. PaGora T. Moprana mno
CLUENJICHHOMY HacJIeMOBaHUI0 T'eHOB. HapylieHuwe cuenyieHuss TeHOB B PE3yibTaTe
KPOCCHHIOBepa. XpOMOCOMHAs TEOPUS HACIEACTBEHHOCTH. | €eHETHYECKHE KapThl.
I'eneruka nona. XpoMOCOMHOE ONpeEEIeHHE 10Ia. AyTOCOMBI U MTOJIOBBIE XPOMOCOMBI.
['omorameTHbIE U reTeporameTHbie Opranu3Mbl. HacneqoBanue npu3HakoB, CIEMIECHHBIX
C I10JIOM

6.4

W3MeHYNBOCTD. Bunbl U3MEHYHUBOCTHU: HEHACIEICTBEHHAsl U
HacjencTBeHHass. Poib cpenbl B HEHACIEICTBEHHOM W3MEHUYHMBOCTH. XapaKTEepUCTHKA
MOAM(UKALMOHHOM M3MEHYMBOCTU. BapualMOHHBIM psax M BapuallMOHHas KpUBas.
Hopma peaknum mnpusHaka. KoiaudecTBEeHHBIE M KAUECTBEHHBIC NIPU3HAKUA M UX HOPMaA
peakiuu. CBoiicTBa MOAU(DUKALIMOHHON H3MEHUNBOCTH

6.5

Hacnencreennas, WA FeHOTHUITHYECKasl, W3MEHYMBOCTb. KomOunaTusHas
W3MEHUYMBOCTh. MEi03 U MOJIOBOM MPOIecC — OCHOBA KOMOMHATHBHON HM3MEHYMBOCTH.
MyTarmoHHas HW3MEHYMBOCTh. Kiaccudukanus MyTalMi: TEHHBIE XPOMOCOMHBIE,
reHomHble. Yacrota u nOpuyuHBl MyTauuid. MyTareHHele  (QakTOpbl. 3aKOH
TOMOJIOTMYECKU X PSAJIOB B HacieACcTBeHHOM uaMenunBoctu H.M. Basuiosa

6.6

I'eneruka denoBeka. KapmoTtun uenoBeka. OCHOBHBIE METOJbl TC€HETHKHU YEJIOBEKA:
TreHeaJTOrM4eCKuil, OJM3HEIOBBIN, ITUTOr€HETHYCCKUN, OMOXUMUYECKHUA, MOJIEKYJISIPHO-
TeHETUYCCKHUM. CoBpemMeHHOE omnpesesieHne TeHOTHUIIA: IMOJTHOI€HOMHOE
CEKBCHUPOBAHWE, TEHOTUNUPOBAHWE, B TOM uucie ¢ mnoMompro [II[P-ananm3a.
Hacnenctsennsle 3a00j1eBaHMs YeJIOBEKA: T€HHEBIE 00JIE3HH, 00JI€3HU C HACIENCTBEHHOM
MIPEIPACIOI0KEHHOCThIO, XPOMOCOMHBIE Oonie3Hn. CoMaTHYecKHe M TeHEepPaTHBHbBIE
mytainuu. [IpuHIUIBEL 370poBOro  00pa3a JKWM3HHM, AMATHOCTUKH, TPOPUIAKTHKU |
JICUCHUS TEHETHYEeCKHX OoJie3He. MenuKo-TeHeTHUYeCKOe KOHCYJIbTHPOBAHHUE.
3HaYeHHEe MEIUIMHCKOW TEHETUKU B MPEJOTBPAIICHUM U JICYECHUH TEHETUYECKUX
3a00JICBaHUHN YeJIOBEKa

Cenekuust oprann3MoB. OCHOBBI OMOTEXHOJIOTUH

7.1

Cenekius Kak HayKa U IpoIiecc. 3apoXKaeHUe CEICKIIUU U JoMecTukanusa. Yuenne H.U.
BaBunoBa 0 1eHTpax NPOUCXOXKIEHUS M MHOrooOpasus
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KyJIbTYPHBIX pacTeHui. LIeHTpbl NpoMCXOoXKaeHUs NOMAIIHUX XUBOTHBIX. CopT,
1IopoJa, ITaMM

7.2

CoBpeMeHHbIE METObI CeJIeKIIMU. MaccoBbIi U MHAMBUAYAIbHBIA OTOOPBI B CEIEKLIUU
pacTeHud M KUBOTHBIX. OIleHKa SKCTepbepa. BIM3KOPOACTBEHHOE CKpEIMBaHUE —
nHOpuauHr. Yuctas muaus. CKpeluBaHnue YUCThIX JUHUHN. ['eTepo3uc, nunu rudpuaHas
cuna. HeponactBeHHoe ckpenuBaHue — ayTOpuauHr. OTnajneHHas ruOpuau3anus | ee
ycnexu. VCKycCTBEHHBI MyTareHe3 M TMOJy4YeHUuE MNOJUILUIONJI0B. JlocTukeHus
CEJIEKI[UU PACTEHUH, )KUBOTHBIX U MUKPOOPraHU3MOB

7.3

bruorexHomorus kak oTpacib NMPOM3BOJACTBA. | 'eHHAas WHXKeHepus. DTambl CO3JaHUs
pekomOunantHoit JIHK wu TpaHcreHHeix opraHu3moB. KierouHass WHXeHepus.
Knerounsle KkynpTypsl. MHKpOKIOHANIFHOE pa3MHOXKEHUE pacTeHuil. KnonupoBaHue
BBICOKONIPOAYKTUBHBIX ~ CEJIbCKOXO3SMCTBEHHBIX OpPraHM3MOB. OKOJOTMYECKUE U
strueckue npodiaemsl. 'MO — renernuecku MOAU(PUIMPOBAHHBIE OPTAHU3MBI
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11 KJIACC

IIpoBepsiemble TpeOOBaHMS K pPe3yJbTaTaM 0CBOEHHSI OCHOBHOM 00pa30BaTe/ibHOM MPOrpaMMbl

Kon
MIPOBEPSAESMOT0

pe3yibTaTta

IIpoBepsiemble IpeIMETHBIE PE3YIbTATHl OCBOEHUSI OCHOBHOM
00pa30BaTeILHON MPOTrpaMMBbI CPEIHETO 00IIIEer0 00 pa30BaAHUS

1

C¢hopMHpPOBAaHHOCTh 3HAHUH O MeCTe€ W POIM OHOJOTHMHM B CHCTEME HAyYHOTO
3HAHUSA €CTECTBEHHBIX HayK, B (bopmMHpoBaHUU COBPEMEHHOMU
€CTECTBEHHOHAYYHON KapTHHBI MHMpPa M HAy4HOIO MHPOBO33pPEHHS; O BKIAJE
POCCHUICKHX U 3apyOeKHBIX Yy4YEHBIX-OMOJOrOB B pPa3BUTHE OHOJIOTHU;
(YHKIMOHAIbHON I'PaMOTHOCTH Y€JIOBEKA JJIsl pEIICHUs )KU3HEHHBIX 3a/1a4

Ymenune pacKpbIBaTh coJep>kaHue OMOJIOTHYECKUX TEPMHHOB H
MOHATUM: BUJ, MONYJALUSA, FeHO(POH, 3BOIIOLMSA, IBUKYIIUE CUJIbl ((PaKTOpHI)
HBOJIOLINH, IIPUCTIOCOOIEHHOCTh OPraHU3MOB, BUI000pa30BaHUE, IKOIOTHIECKIE
(baxTOpbI, SKOCUCTEMA, TPOAYLIEHTbI, KOHCYMEHTBI, PEIyLIeHThl, [IeN1 MUTaHUs,
AKOJIOTMYECKas MupamMuaa, Ouoreorenos, ornocdepa

YMmeHue wu3naraTh Ouonoruyeckde Teopuu (PBOJIONMOHHAs Teopus Y.
HapBuHa, CUHTETUYECKas TeopHUs ABOJIOIUN), 3aKOHBI U
3aKOHOMEepHOCTH (3aposbiiieBoro cxoactsa K.M. bapa, yepenoBanus  riaBHBIX
HampaBinennii u myrted  aBomoruu A.H. CeBepuoa, yueHust o 6uochepe
B.M. Bepnaackoro), ompenensTs TpPaHHUIBl HX MPUMEHUMOCTH K JKUBBIM
cucTtemMam

YMeHue BianeTh METOJaMU HAYYHOTO TMO3HaHWs B Ouonoruu (HaOdrofcHUE U
OMMKMCAaHWE >KUBBIX CHCTEM, MPOIECCOB W SIBJICHUM; OpraHU3allds W TMPOBEICHUE
OMOJIOTUYECKOTO  DKCIIEPUMEHTA,  BBIABMIKEHHUE  TUIIOTE3bl;  BBHISBICHHUE
3aBUCUMOCTH MEXIY MCCIEIyEeMbIMH BEIMYMHAMH, OOBSICHEHHE MOJYUEHHBIX
pe3ynbTaTOB, UCMOJIBb30BAHHBIX HAYyYHBIX MOHSATUN, TEOPUN U 3aKOHOB; YMEHHE
JIeNaTh BBIBOJIBI HA OCHOBAHUH MTOTYYEHHBIX PE3YIHTATOB)

YMeHue BBACHATH CYIIECTBEHHbIE TMPU3HAKA CTPOCHHS OHUOJOTHYECKUX
OOBEKTOB: BHJIOB, TOMYJALUNA, TPOAYLEHTOB, KOHCYMEHTOB, pEIYIEHTOB,
OMOreoIeHO30B M DKOCHCTEM; OCOOCHHOCTH IMpOLIECCOB HACIIEACTBEHHOMN
W3MEHUYHUBOCTH, €CTECTBEHHOT'0 0TOOpa, BUA000pa30BaHusl, IPUCIOCOOICH HOCTH
OpPraHu3MOB, IEHCTBHUS HKOJOTHYECKHUX (DAaKTOPOB HAa OpraHu3Mbl, MepeHoca
BEIIECTB U MOTOKA YHEPTUU B IKOCUCTEMAX, aHTPOIIOTEHHBIX
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M3MEHEHUH B 9KOCHCTEMaX CBOEH MECTHOCTH, KPYrOBOPOTA BEIIECTB U
OMOreOXMMHUYECKHX ITUKIJIOB B Onochepe

YMeHue NpUMEHSATh MOJy4YeHHblE 3HAHHUS A OOBSCHEHHs OUOIOTHYECKUX
IIPOLIECCOB W SIBJICHUH, JJIsI MIPUHATHUS NTPAKTUYECKUX PEIIECHUM B ITOBCEIHEBHON
KHU3HM B LENIX oOecriedeHusi 0€30MacHOCTH CBOETO 3J0pPOBbS U 3/10POBbS
OKPY)KaIOIUX JIOJEH, COOIONEHHS HOPM TI'pPaMOTHOrO TOBEIACHHUS B
OKpY)KaloIel MpUPOIHON cpefe; MOHUMaHUEe HEOOXOIWMOCTH HCIOIb30BaHUS
JIOCTUKEHUM COBPEMEHHOM OMOJIOTUY JJISl PalliOHAILHOTO MPHPOIOIIOIE30BAHUS

YMeHue pemars dJieMeHTapHbIE OMOIOTHYECKUE 3a1a9d, COCTABISTh CXEMBI
MepeHoca BeIIeCTB U YHEPTUH B 3KOCHCTeMaxX (I[eNU MUTAHUS)

YMeHue BBINOJHATH J1a0OpaTOpHbIE M IpaKTUYECKHue paboTbhl, COOJI0ATh
MpaBuja Mpy padboTe ¢ yueOHBIM U JJAOOPATOPHBIM 000PY0BaHUEM

YMeHue KpUTUYECKHM OLEHMBaTb UM  HHTEPHPETUPOBaThH  HH(OPMALHIO
OMOJIOrMYECKOr0 COAEp)KaHMsl, BKIIOYAIOLIYI0 IICEBJOHAYYHbIE 3HAHUSA U3
paznuuHbplx ~ ucrouHukoB  (CMU,  HayuHo-momyisipHble  MaTepuabl);
paccMaTpuBaTh  TI00albHBIE  HKOJIOTMYECKHE IPOOJIEMBI  COBPEMEHHOCTH,
(GbopMHPOBATH 11O OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIIUIO

10

YMeHue co3naBath COOCTBEHHBIC MMCHhbMEHHBIC M YCTHBIC COOOIEHUs, 00001mas
OMOJIOTHYECKYI0 HMH(OPMAIMIO W3 HECKOJBKHMX HCTOYHHKOB, TI'PAMOTHO
KCIIOJb30BaTh MTOHATUHHBIN amnapat OuoJI0Truu

IIpoBepsieMblie 3JIeMEHTBI COePKAHUSA

Kon [IpoBepsieMblil JJIEMEHT COEPKAHUS
1 DBOIIOIIMOHHAS OMOJIOT U
1.1 DBOJIIOIIMOHHAS TEOPUSI U €€ MECTO B OMOJIOTHH.

CupnerenbcrBa 3Bomtonuu. [laneoHTonornyeckue: MOCIEIOBATEIbHOCTh IOSBICHUS
BUJIOB B TAJICOHTOJIOTMYECKOM JIeTonucH, mnepexoansie GopMmbl. buoreorpaduueckue:
CXOACTBO M paznuuue (ayH U (JIop MaTEpUKOB U OCTPOBOB. DMOPHOJOrMYECKUE:
CXOJCTBA M pa3luyus SMOPHOHOB pa3HBIX BHJOB I03BOHOYHBIX. CpaBHHUTENBHO-
aHaTOMUYECKHE: TOMOJIOTMYHbIC, aHAJIOTHYHbIC, PYAUMEHTApPHbIE OpPraHbl, ATaBU3MBbI.
MonekynsipHO-0MOXMMHYECKHE: CXOICTBO MEXaHU3MOB HAaCJIECTBEHHOCTU U OCHOBHBIX
MeTabOoNINYEeCKUX IMyTeH y BCeX OpraHu3MOB
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1.2

OpomounoHHass Teopust Y. [lapBuna. Ilpennochuiku BO3HUKHOBEHHS JapBUHU3MA.
JIBxymye Ccuiibl 3BOJIONMH BUIOB 10 [lapBuHy (M30BITOYHOE pPa3MHOKEHHE MpU
OFPaHUYEHHOCTH  PECYpCOB,  HEONpEJeJeHHass  W3MEHYUBOCTb,  Ooppba  3a
CYIIIECTBOBAaHUE, €CTECTBEHHBIN 0TOOD)

13

Cunretnueckas teopus sBomoruu (CTD) u ocHOBHBIE €€ MOJI0XKEHUS.
Muxkpossomonus. [Tomynsamnus kak equHUIa BUIa U 3BOIIOLUH

14

JBuxymme cuiibl ((paKTOpbI) IBOJIIOLMK BUJOB B NpHpoae. MyTalmoHHBIN mpolecc U
KOMOWHATUBHAs M3MEHUMBOCTh. IlomymsiuoHHble BOJHBI U Apeid reHos. M3omsauus
u murpauus. EcrecTBeHHBI 0oTOOp — HampaBistouwii ¢axktop sBomounuu. Popmbl
€CTECTBEHHOI'0 0TOOpA.

IIpucnocoGneHHOCTs  OpPraHU3MOB  Kak  pe3yibTaT  3Bomouuu.  Ilpumepst
MIPUCIIOCOOJIEHUH y OpraHu3MoB. ApoMOp(O3bl U UM 0aAANITALIUH.

Bun u BugooOpasoBanue. Kputepuu Buga. OcHoBHble (GOpMBI BHJI000pa30BAHMUS:
reorpaguueckoe, 3K0JI0rHuecKoe

15

Makpo3Bonronus. @opMBI  3BOJIOLUH: ¢bueTnueckas, JIMBEPreHTHas,
KOHBEpreHTHas, napaienbHas. HeoOpaTUMOCTh 3BOIOLUH

Bo3HukHOBEeHHE U PAa3BUTHC )KU3HH HaA 3emiie

2.1

JloHay4Hble MpeCTaBICHUS O 3apOXKACHUM kU3HU. HayuHble runoTe3bl BOSHUKHOBEHUS
KU3HM Ha  3emse: a0uoreHe3 W maHcmepMus. XUMHAYECKash  DBOJIOLHSL.
DKCMEpUMEHTAIbHOE MOJATBEPKIACHHE XUMUYECKOH sBoiolMU. HauanbHble 3Tambl
ounonornueckoir sBomronuu. ['mmoreza PHK-mupa. [lepBbie KiI€TKM W HX DBOIIOLHUS.
dopMupoBaHNE OCHOBHBIX TPYIII KUBBIX OPraHU3MOB

2.2

Pa3Butne xu3Hu Ha 3emsie nmo spaM U nepuojaMm. Karapxeil. Apxeiickas u
npoTepo3oiickas dpsul. [laneo3oiickast 3pa U ee mepuoabl: KEMOPUNWCKUHN, OPIOBUKCKUH,
CWIIYpUICKUMN, JIEBOHCKUH, KAMEHHOYTIOJIbHBIM, NEpMCKUH. Me3030iickas 3pa U ee
IIEPUO/BI: TPUACOBBIN, FOPCKUM, METIOBOM.

KaitHo30licKast 3pa M ec¢ IEepuoAbl: NaJICOreHOBBIM, HEOr€HOBBIN, AHTPOIOICHOBBIN.
XapakTepucTHKa KIMMaTa M I'e0JOrMYECKUX INpoueccoB. OCHOBHBIE 3Tallbl HBOJIOLUU
pacTUTENBHOIO M JKUBOTHOIO MHpa. ApoMopdo3bl Yy pACTEHUH U IKUBOTHBIX.
[TosiBneHue, pacuBeT U BEIMAPaHUE TPYIIII )KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHu4YCCKOro Mupa KaK OTPaKCHHUC OSBOJIIOLHH. OCHOBHEIE
CUCTCMATUYCCKHUC I'PYIIIIBI OPraHUu3MOB

24

OBomonMsi yegoBeka. AHTpONOJIOrMs Kak Hayka. Pa3BuThe mnpeacraBieHUl o
MIPOMCXOXKJIEHUU YenoBeka. Metoasl u3yueHust aHTpornoreHe3a. CxoacTBa U pasanuus
YyenoBeKa 1 )KUBOTHBIX. CHCTEMaTHUYECKOE MOJIOKEHUE YeJIOBEKa.
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HBuxynme cunbl (akTopbl) aHTpororeHesa. HaclencTBeHHas W3MEHYHBOCTh U
€CTeCTBEHHBIN 0TOOp. OOmecTBeHHBbIH 00pa3 >KU3HU, M3TOTOBJICHUE OPYIUN Tpyna,
MBIILICHUE, PEYb

25

OCHOBHBIE CTaZUM U BETBU 3BOJIOLMUYU YEJIOBEKA: aBCTPAJIIONUTEKH, YEIOBEK yMEbIH,
Yenoek mpsmoxonsmmi, YenoBek Heanaepraiabckuil, Yenosek pazyMHbiid. Haxonku
MCKOIAaeMbIX OCTAHKOB, BpEeMs CYIECTBOBAaHHUS, O0JACTh PACHpPOCTPaHEHUs, 00BEM
rOJIOBHOTO MO3ra, 00pa3 *U3HHU, OpyIus

2.6

Yenoseueckue packl. OCHOBHBIC 0OJIBIIINE pachl: €BPOICOUIHAsS (E€Bpa3uiicKas), HErpo-
aBCcTpayioujHasl (SKBAaTOpUalibHAsI), MOHTOJIOMJHAsA (a3uaTCKO-aMepukaHckas). YepTsl
MPUCIIOCOOJIEHHOCTH TMPEACTAaBUTENEH YEJIOBEUECKUX Pac K YCJIOBHSIM CYyIIECTBOBAHUSI.
EnunacTBO yenoBeueckux pac. Kputuka pacuzma

OpraHu3Msbl ¥ OKpyXKarouias cpeaa

3.1

DKonorus Kak Hayka. 3alaqu ¥ pa3eibl 3K0JI0rui. MeTo bl 3K0I0r HYeCKUX
UCCIJIEIOBAHUN. DKOJIOrMueckoe MUpoBo33peHue. Cpenbl 0OMTaHHsT OpraHU3MOB:

BOAHAasA, HA3EMHO-BO3AYyIIIHAsA, TIOYBCHHAs, BHYTPUOPraHU3MCHHAaA

3.2

Okonoruueckue ¢akropsl. Knaccudukamus skonoruueckux (pakTopoB: aOMOTHYECKHE,
OuoTHUYECKHE U aHTpoIoreHHble. [leiicTBue skogoruueckux pakTopoB Ha OPraHU3MbI

3.3

AOuotnyeckue (akTophl: CBET, TEMIEpaTypa, BIAXHOCTb. DOTONEPUOTU3M.
[Ipucnocobienust opraHu3MoB K AeWCTBHIO abuoTuueckux ¢akTopoB. buonornyeckue
PUTMBI

3.4

buornyeckue dakTopbl. Buasl OHOTHYECKMX B3aMMOJCHCTBHH: KOHKYpPCHIIHS,
XMITHUYECTBO,  Mapa3sUTU3M,  MYTyalu3M, KOMMEHCAJIW3M  (HaxJeOHHWYEeCTBO,
KBapTHUPAHTCTBO), aMEHCaIIN3M, HEeNTpaan3m. 3HaueHue OMOTHYECKU X
B3aMMOJICWCTBUIl  [UIs  CYIIECTBOBAHUS  OPraHM3MOB B IPUPOIHBIX COOOIIECTBAX

35

DKOJIOTHYECKHE XapaKTCPUCTUKHU TOMYJAHUU. OCHOBHBIE MOKa3aTeNIn MonyJisIuun
YUCJICHHOCTD, IJIOTHOCTH, POKAACMOCTb, CMCPTHOCTL, IIPUPOCT, MUT'pALU. I[I/IHaMI/IKa
YUCJICHHOCTHU NOMYJISAIUA U €€ Py

Coo01IecTBa ¥ 9KOJIOTMYECKUE CUCTEMBI

CoobmiectBo  opraHu3mMoB — OuoneHo3. CTpykrypsl OuoleHo3a: BHIOBas,
npocTpaHCTBeHHas, Tpoduueckas (nuieBas). Buabl-nomuHanTel. CBsA3u B OHOIIEHO3E

42

DKOJIOTHYECKHUE CHUCTCMBI (SKOCI/ICTGMH). Ilonsitue 00 O9KOCHCTEMC U
6I/IOFCOHCHO3C. CDYHKI_II/IOHaJ'ILHBIC KOMITOHCHTBI 9KOCHUCTCMBI:
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IPONYIEHTHI, KOHCYMEHTBI, pelyleHThl. KpyroBopor BemIeCTB M MOTOK SHEPrUH B
skocucreme. Tpoduueckue (muiEeBbe) YPOBHU 3KOCUCTEMBI. [IuIeBbIe Henmu U CeTH.
OcCHOBHBIE [OKa3aTeJM HKOCHUCTEMbI: Ouomacca, MPOAYKLUHUSA. KOJIOTMYECKHE
nupamMuabl:  TPOAYKUMH,  YUCIEHHOCTH, Ouomacchl.  CBOHCTBA  3KOCHUCTEM:
YCTOWYUBOCTH, caMoperyJisinusi, pazputue. Cykieccus

43

IIpuponHble SKOCHCTEMBI. ODKOCHCTEMBI 03€p U PpEK. ODKocucTeMa XBOWHOIO WM
HIMPOKOJIMCTBEHHOT O JIeCa.

AHTpONOreHHbIE 3KOCUCTEMBL. ATpO3KOCUCTEMBI. Y pOosKkocucTeMbl. buonoruueckoe
U XO35HCTBEHHOE 3HaYEHUE  arpod’KOCHCTEM U YPOOIKOCHUCTEM.
BbuopasnooOpasue kak GpakTop yCTOHUMBOCTH 3KOocHucTeM. CoxpaHeHHe OMOIOrHYECKOro
pasHooOpasust Ha 3emiie

44

Yyenne B.M. Bepuanckoro o 6mocdepe. I'paHuiibl, coctaB u CTpyKTypa OuOChEpHI.
XKupoe BemectBo u ero Qynkuuu. OcobeHHOCTH Ouocdepsl Kak IJ100aIbHON
sKocucTeMbl. J[MHamMHMueckoe paBHOBecue H  oOpaTHass CBA3b B Ouocdepe.
KpyroBopots! BemectB U OMOre€OXMMHMUYECKHE LUKIbI 3JEMEHTOB (yriepoja, a3oTa).
3oHanbHOCTH OMochepbl. OCHOBHBIE OMOMBI CYIIIN

45

YenoseuectBo B Onochepe 3emin. AHTpONoreHHble H3MeHeHUs B Ouocdepe.
['mobasbHBIE HKOITOTUYECKUE TTPOOITIEMBI.

OcHOBa  palMOHANBHOIO YIpaBICHUS  HPUPOIHBIMU pecypcaMu U HX
ucrnosb3oBaHue. JlocTuxkeHus: 0MOIOrUU U OXpaHa IPUpPOb
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