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CDC}IGpaJILHaSI pa60qa51 ImporpamMma 110 y‘l€6HOMy npeaAMETy «buonorusy»

(yrnyOneHHbllt ypoBeHb) (mpeameTHast o6sacth «EcTecTBeHHO-Hay4YHbIE MPEIMETHI»)
(mamee COOTBETCTBEHHO — TMporpamMma 1o OuoJoTHM, OWOJIOTHs) BKIIIOYAET
MOSICHUTENIbHYIO 3aIUCKY, CO/IepKaHue 00ydeHusl, TNIaHUPYEeMbI€ PE3YJIbTaThl OCBOCHUS
OporpaMMbl 1O OHOJIOTMM, TEMAaTHYECKOe IUIaHHUpPOBaHUE, IMepedyeHb (KOAUPHUKATOP)
IIPOBEPsSIEMBIX TpeOOBaHWI K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa30BaTeIbHOM
IpOrpaMMBI CPEIHET0 OOIIEro 0OpPa30BaHMs U MIEMEHTOB COICPIKAHMS TT0 OMOJIOTHH.

[losicHuTenpHAs 3amucKa OTpa)kaeT OOIIME IENH M 3aJa4dl M3yueHHs OUOJIOTHH,
XapaKTePUCTUKY TICUXOJOTHYECKUX TMPEANOCHUIOK K €€ H3YyYeHHI0 O00yJaroluuMucs,
MECTO B CTPYKType y4eOHOro IUIaHa, a TakKe MOIXOJbl K OTOOpY coaepxkaHus, K
ONpENECNICHUIO IJIAHUPYEMBIX  pPE3yJbTaTOB MU K  CTPYKTYpe TEMaTH4YECKOIO
TUIAHUPOBAHMSI.

Conepxanue 0Oy4YeHHUsI PACKpbIBA€T COJEpXKATEIbHbIE JIMHUU, KOTOPBIE
MpeayaratoTcsl JUisi 00A3aTENIbHOTO M3YYEHHUSI B KaXKIOM KJIacCe Ha YpPOBHE CPEIHETO
o01mero o6pa3oBaHws.

[Inanupyembie pe3yiabTaThl OCBOCHHUS TPOTPAMMBI IO OHWOJOTUW BKIIIOYAIOT
JUYHOCTHBIE, METaIllpeAMETHBIC pPE3yJbTaThl 3a BECh IMEPUOA OOYYCHHS HAa ypPOBHE
cpemHero o0miero o0pa3oBaHus, a TAaK)Ke MPEIMETHBIE JOCTIKEHHUS 00YyJaroerocs 3a
KaXXIbIM TOJT O0y4YCHUS.

HOACHUTEJIBHAS 3AIINCKA

[Iporpamma mo 6uoIOTHKM HAa YPOBHE CpPEeAHETO o0lIero oopa3oBaHus pazpaboTaHa
Ha ocHoBe DenepanbHOro 3akoHa or 29.12.2012 N 273-®3 «O06 oOpa3oBaHUU B
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Poccuiickoit @enepanuny, PI'OC COO, Konnenuuu npenogaBanus yueOHOTo npeaMeTa
«buonorus» u OCHOBHBIX MOJOKEHUN (peaepanbHOil pabouelt mporpaMMbl BOCIIUTAHUS.

buonorus yrinyonennoro ypoBHs uzydenus (10 — 11 kiaccel) siBAsieTCS OAHUM U3
KOMIIOHEHTOB TMpeAMeTHOM obOnactu «EcTecTBeHHO-Hay4Hble mpeameTsl». CoriacHo
nonoxkenusim ®I'OC COO mpoduiibHble yueOHbIE NPEIMEThI, H3y4yaeMble  Ha
yriayOJIeHHOM YpOBHE, SIBISIIOTCS criocoOoM nuddepeHnuaniun o0ydyeHus: Ha ypOBHE
cpenHero oOuiero oOpa3oBaHUs W MPU3BAHBI 00ECHEUYUTh MPEEMCTBEHHOCTb MEXIY
OCHOBHBIM OOIIMM, CPEAHUM OOIIUM, CpPEeIHUM MPO(EeCCUOHANBHBIM M BBICIIUM
oOpa3zoBaHueM. B To e Bpemsi KaxAbli U3 3THUX y4eOHBIX MPEAMETOB JOJIKEH OBITh
OPUEHTUPOBAH HA NPUOPUTETHOE pElIEHUE O0pa30BaTENbHBIX, BOCHUTATEIbHBIX U
pa3BUBAIOLIMX 3aJa4, CBSA3aHHBIX C MpoQopueHTanuend 00yyarouuxcs u
CTUMYJIMPOBaHUEM MHTEpeca K KOHKPETHOM 00JIaCTH HAyYHOTO 3HAHMS, CBSI3aHHOTO C
Ouonoruen, MEIUIMHON, SKOJOTUEN, ICUXOJIOTUEN, CIOPTOM HJIM BOEHHBIM JICJIOM.

[Iporpamma mo OuosioruuM JaeT MpEACTaBICHUE O IENM U 3ajladyax H3y4deHUs
yuebHoro npeamera «buosnorus» Ha yriayOIeHHOM YpPOBHE, ONpeesieT 00s3aTelIbHOe
(MHBapHaHTHOE) TPEIMETHOE COJEp’KaHHUe, €ro CTPYKTYPUPOBAHHME IO paszfeiam U
TEMaM, pacHpeiesieHHE [0 KiaccaM, PEKOMEHAYET MOCIEI0BAaTEIbHOCTh U3YUYEHUS
y4e0HOr0 MaTepHralia ¢ y4eTOM MEXIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JTOTUKU
y4eOHOro Ipoliecca, BO3PACTHBIX OCOOeHHOcTel oOywaromuxcs. B mporpamme mo
OMOJIOTUHY peaTu30BaH MPUHIIMI TPEEMCTBEHHOCTH C M3YY€HHEM OMOJIOTUM Ha YPOBHE
OCHOBHOTO 0011ero odpa3oBaHus, Ojaroaaps yeMy IpocMaTpUBaeTCs HAIPaBICHHOCTH
Ha TOCJEAyIollee pa3BUTHE OWUOJOTHYECKUX 3HAHWH, OpPHEHTHPOBAHHBIX Ha
(dbopMHUpOBaHUE ECTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS, IKOJIOTHUYECKOTO MBIILICHHUS,
NPE/ICTaBIICHUH O 3I0pPOBOM 00pa3e KU3HH, HA BOCIUTAHHE OCPEKHOTO OTHOILIEHUS K
OKpyXaroIiei mnpupoaHol cpene. B mnporpamMme mo OHOJOTMM Takke IOKa3aHbl
BO3MOXHOCTH y4eOHOTO TipenmeTta «buonorus» B peanmusaiuu TpedoBanuit ®I'OC COO
K IUIAHUPYEMBbIM JIMYHOCTHBIM, METANpPEIMETHbIM U MPEAMETHBIM pe3yJibTaTaM
oOyuyeHus U B (POPMHPOBAHUM OCHOBHBIX BHJIOB YU€OHOIO3HABATEIbHON JIEATEIbHOCTH
00y4aroUIMXcs MO OCBOCHUIO COJIEp)KaHUsl OMOJIOTMYECKOro oOpa3oBaHMsS Ha ypPOBHE
cpeaHero ooIiero oopa3oBaHuUsl.

[Iporpamma 1o OHMOJOTMH SBISIETCS OPUEHTHPOM JUIsl COCTABJIEHMS aBTOPCKUX
pabounx mporpamm. ABTOpamMH pabOuYuX MPOTpaMM MOXKET ObITh MPEIOKEH CBOM
MOJAXO0J K CTPYKTYPUPOBAHUIO U MOCJIEN0BATEIBHOCTH U3yUYE€HHs y4eOHOTro MaTepuaa,
CBOE BHJCHUE CMOCO0OB (POpMHUpPOBaHMS y OOYYAIOMIMXCS MPEAMETHBIX 3HAHUN W
YMEHHUH, a TaKK€ METOJIOB BOCIUTAHUS U Pa3BUTHUS CPEICTBAMHM Y4€OHOIO MpeaMeTa
«buonorus.

buonorus Ha ypoBHE cpeqHEero o0uiero oOpa3oBaHMs 3aBEPIIAET OMOJIOIMYECKOE
oOpa3oBaHHWE B IIKOJIE W OPUEHTHUPOBAH HA pACIIMpPEHUE M YriayOJeHue 3HaHUU
o0ydJaromuxcsa O XUBOW MPHUPOJIE, OCHOBAX MOJEKYJSIPHOW M KJIETOUYHOW OHMOJIOTHH,
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AMOpHOJIOTUM W OWUOJOTUMU PA3BUTHS, TEHETUKH, CEJICKIHH, OUOTEXHOJOTUH,
ABOJIIOIIMOHHOTO YUEHHUS ¥ IKOJIOTHUHU.

N3yuenne yuebHOro mnpenmera «buomorus» Ha  yriayOJE€HHOM  YpOBHE
OPUEHTHPOBAHO HA TOATOTOBKY OOYYaIOIIMXCS K TMOCIEAYIONIEMY TMOJYYEHUIO
OMOJIOrMYECKOTo 00pa30oBaHus B By3aX M OpraHU3aLMIX CPEIHET0 MPOo(ecCHOHATBLHOTO
oOpazoBanus. OCHOBY €r0 COJIEpKaHUsI COCTaBIACT CUCTeMa OMOJOTUYECKUX 3HAHUM,
MOJIYYCHHBIX TIPH H3YYCHUH OOYYAIONUMHUCS COOTBETCTBYIOIIUX CHUCTEMATHUYECKHUX
paszesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO o01ero oopasosanusi, B 10—11 kmaccax stu
3HAHUS MOJYyYaloT pa3BUTHE. Tak, pacIIMpPEeHbl U YIIIyOJIeHbl OMOJIOTMYECKUE 3HAHUS O
pacTeHUSX, JKMBOTHBIX, TpuOax, OakTepusx, OpraHU3ME 4YeJIOBEeKa, OOIIUX
3aKOHOMEPHOCTSIX JKM3HHU, JIONMOJHUTEIBHO BKIIOYCHBI OHOJOTHUYECKHE CBEICHUS
NPHKIJIATHOTO U TTIOMCKOBOTO XapaKTepa, KOTOPhIE MOYKHO MCIOJIb30BaTh KAaK OPHUCHTHPHI
JUTS TIocJieytoiero Beidopa npodeccuu. Bo3moxkHa Takke UHTErparus OM0JI0THYECKUX
3HAHHMH C COOTBETCTBYIOIIIMMH 3HAHUSAMHU, MTOJTYYCHHBIMH 00 yUaFOIIIMMHUCS ITPU U3yUYCHUH
(GU3HKHU, XUMUH, Teorpaduu U MAaTEMATHKH.

CrpykTrypa mnporpamMmbl 10 OHMOJOTUM OTpPaKaeT CHUCTEMHO-YPOBHEBBIM U
HBOJIIOIIMOHHBIN TOJX0/IbI K M3y4eHUI0 Onooruu. CoraacHO UM, U3y4aroTcs CBOMCTBA U
3aKOHOMEPHOCTH, XapaKTEepPHBIC MJIs >KUBBIX CHUCTEM pPa3HOTO YPOBHS OpraHU3allvH,
HBOJIIOIIUU OPTaHUYECKOTO MUpPA Ha 3eMJie, COXpaHEeHHsI OMOJIOTHYECKOT0 pa3HooOpa3us
rtanetsl. Tak, B 10 kiacce n3y4yaroTcs OCHOBBI MOJIEKYIISIPHON U KJIETOYHOM OMOJIOTHUH,
AMOPHOJIOTUH W OHWOJIOTUU Pa3BUTHUSI, T€HETUKH U CEJICKIHMH, OUOTCXHOJOTHH U
CUHTETUYECKOW OMOJIOTUM, aKTyIM3UPYIOTCS 3HaHMS OOydYarouuxcs o OOTaHUKE,
300JI0THH, aHATOMUH, (pu3uonorun yeioeka. B 11 kimacce m3ydaroTcsi HBOIOIIMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U yUeHHE 0 Ouocdepe.

buonoruss mpusBaHa o00e€CMEYUTh OCBOCHHE OOYYAIOUUMUCA OHOIIOTHYECKUX
TEOPUU W 3aKOHOB, WAECH, NMPUHLMUIOB W IIPABWI, JICKAIHMX B OCHOBE COBPEMEHHOU
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, 3HAHUW O CTPOCHUH, MHOroo0pasum U
OCOOCHHOCTSX KJIETKH, OpraHu3Ma, NOMyJSAIuU, OWOIEeH03a, DJKOCHCTEMBI, 0
BBIIAIONINXCS HAYYHBIX JOCTHIKEHHUSAX, COBPEMEHHBIX HCCICIOBAHUSAX B OHOJIOTHH,
MPUKIIAHBIX acleKTax OWOJOTMYECKUMX 3HaHuW. JJ1d pa3BuUTHUS U NOJAEPKAHUS
WHTEpECa OOydYalImuXca K OHONIOTMH Hapsay CO 3HAYUTEIbHBIM OOBEMOM
TEOPETUYECKOI0 MaTepuaia B COAECPKAHUU IMPOrpaMMbl 1O OUOJOTUU MPETYCMOTPEHO
3HAKOMCTBO C MCTOpPUEW CTAHOBJIEHHUSI U PA3BUTHS TOW WIM MUHOW 00JaCTU OMOJIOTHH,
BKJIQJIOM OTEYECTBEHHBIX M 3apyO€KHbIX YYEHBIX B PEIICHUE BaKHEHIIUX
OMOJIOTMYECKUX U IKOJIOTUYECKUX MPOOIIEM.

Henp u3yuenus ydeOHOro mnpenmera «buonorusi» Ha yriyOJleHHOM YpPOBHE —
OBJIaJICHUE OOYYAIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBbHOW OpraHU3aluu
KUBBIX CUCTEM PAa3HOTO paHra M MpHUOOpPETeHHE YMEHUN HMCHOJb30BaTh 3TU 3HAHUS B
dbopMUpOBaHUU UHTEPECA K OMPeAeICHHON 001acTH TPodheCCHOHATBHOM IeATeTbHOCTH,
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CBSI3aHHOM C Ouoyoruel, Winm K BHIOOPY y4eOHOro 3aBeACHHS s MPOJOJKCHHS
OMOJIOrnYecKoro o0pa3oBaHMUs.

JlocTrxeHnue nenu u3ydeHus: yueOHoro npenmera «buonorus» Ha yriayOJeHHOM
ypOBHE 00€CTIeUnBAETCS PEUICHUEM CIEIYIONINX 3a/1au:

OCBOCHHUE 00YUAIOIUMHUCS CUCTEMbI OMOJIOTHUECKUX 3HaHHI: 00 OCHOBHBIX

OMOJIOTUYECKUX TEOPHUAX, KOHIICTIIUAX, THUIIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTAX U
MpaBUJIaX, COCTABJISIONINX COBPEMEHHYIO €CTCCTBEHHO-HAYYHYIO KapTHHY MHUpa; O
CTPOEHUHU, MHOT000pa3ru U OCOOCHHOCTAX OMOJIOrMYECKUX CUCTEM (KJIETKa, OPTaHu3M,
TIOITYJISIUS, BUJI, OMOTEOIICHO3, Onocdepa); 0 BELIAOIINXCS OTKPBITUSAX M COBPEMEHHBIX
UCCIICIOBAHUSAX B OWOJIOTMH; O3HAKOMIICHHE OOYYArOIIUXCS C METOJaMH TO3HAHUS
KUBOW  TIPUPOJBI:  HUCCIICIOBATEILCKUMH  METOJaMU  OHMOJOTHYECKUX  HAyK
(MOJIEKYISIPHON Y KJICTOYHOW OMOJIOTHH, SMOPHUOJIOTUN M OUOJIOTHH Pa3BUTHS, TCHETHKHU
U CEJICKIIMH, OMOTEXHOJOTUN M CHHTETUYCCKON OMOJIOTHH, TTAJICOHTOJIOT M, SKOJIOTHH);
METOJIaMH  CaMOCTOSATEJILHOTO  TPOBEJCHUS OWOJOTHYCCKUX  HMCCIICIOBAaHUH B
JabopaTopuu U B IpHpoc (HAOII0ACHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICITUPOBAHNE);
OBJIaJIcHUE  OOYYalOUIUMHUCA  YMEHUSIMH: CaMOCTOSITEJIbHO ~ HaXOJWTh,
aHANIM3UPOBATh U HCIIOJIB30BAaTh OHOJIOTHYECKYI0 HWH(OpMAIUIo; TMOJb30BaThCS
OMOJIOTUYECKON TEPMHUHOJIOTMEM U CHMBOJUKOW; YCTAaHaBIUBATh CBA3b MEXKIY
pa3BUTHEM OMOJIOTMH U COIMATBHO-?KOHOMHYECKHUMH U IKOJIOTHYECKUMU MPoOieMaMu
YeJIOBEYECTBA; OLICHUBATH IOCIEACTBUS CBOEH JEATENBHOCTH MO OTHOLIEHUIO K
OKpYXarolel MPUPOAHON cpejie, COOCTBEHHOMY 3/I0POBBIO M 3J0POBBIO OKPY>KAIOIIHNX
JIIOJICH; 000CHOBBIBaTh U co0JIro1aTh Mephbl TPOPUITAKTUKH
WH(DEKIIMOHHBIX 3a00JIeBaHUM, TpaBUia IMOBEJACHUS B MPHUPOJE M OOCCIeUCHUS
06e30macHOCTH COOCTBEHHOM  JKU3HEAESITEIbHOCTH B Ype3BhIUANHBIX
CUTYyallusIX MTPHUPOITHOTO W TEXHOTEHHOTO XapaKTepa; XapakTepH30BaTh
COBPEMEHHBIC HAyYHBIE OTKPHITHUS B 00JacTU OMOJIOTHH; Pa3BUTHE y OOYy4aIOIIUXCS
WHTEJUIEKTYaJIbHBIX U TBOPUECKHUX CITIOCOOHOCTEHN
B TpOIECCEe 3HAKOMCTBA C BBIJIAIONIMMHUCS OTKPBITHSIMH U COBPEMEHHBIMU
WCCJICIOBAaHUSIMH B OWOJIOTHH, pEIIaeMbIMH €10 TpoOJeMamMHu, METOH0JI0THEeN
OMOJIOTUYECKOTO WCCIIEIOBAHUS, TPOBEICHUS HKCICPUMEHTATBHBIX HCCICIOBAHUH,
peuieHns OUOJIOTUYECKUX 3a71a4, MOJICIIMPOBAHUS OMOJIOTHUYECKUX 00BEKTOB
Y TIPOIECCOB; BOCIIUTAHUE Y 00YJAIONINXCS IIEHHOCTHOTO OTHOIICHUS K )KMBOW MPUPOJIC
B IIEJIOM U K OTJACIBHBIM €€ OOBEKTaM U SIBICHUAM; (OPMUPOBAHHE IKOJIOTHUECKOM,
TeHETHYECKOW TPAMOTHOCTH, OOIIEH KyIbTYphl TOBEICHUS B TPHUPOJE; WHTETpAIlUN
€CTECTBEHHO-HAYYHBIX 3HAHUIA,
puoOpeTeHHE 00 yJarOIIMMHUCS KOMITETEHTHOCTH B paIMoHAIEHOM
MIPUPOOIIONB30BaHUN (COOTIOICHUE TPABHWII TIOBEACHHSI B MPHUPOJE, OXPaHBI BHIIOB,
AKOocUCTEM, OUoc(hepbl), COXpaHEHUU COOCTBEHHOTO 3/I0POBBS U 3JI0POBBS OKPYKAIOITUX
monei (cobmoaeHuss Mep npoduIakTUKU 3a00sieBaHMM, oOecriedyeHne OE€30MacHOCTU
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KU3BHEACATEILHOCTH B YPE3BBIYAWHBIX CUTyallUIX TMPUPOJHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE UCIOJIb30BaHHUS OWOJIOTUYECKUX 3HAaHMM W yMEHHH B
MOBCEAHEBHOM KM3HH; CO3/IaHME YCIOBUU JJIsI OCO3HAHHOTO BBIOOpa OOYyYaroIIMMUCS
WHIUBUIYAIbHOM 00pa30BaTeNbHOM TPAeKTOPHUM, CIOCOOCTBYIOLIEH MOCIEAYIOIIEMY
npo(ecCUOHATBFHOMY CaMOOIPENEIEHNUI0, B COOTBETCTBUUM C WHIWBUIYATbHBIMU
MHTEpECAMH U MOTPEOHOCTIMU PETHOHA.

OO6111ee yncio 4acoB, PEKOMEHI0BAaHHBIX JJI U3Y4YeHHs] OUOJIOTMH HA YTIyO0JIeHHOM
ypoBHe, — 204 yaca: B 10 kimacce — 102 yaca (3 yaca B Hegento), B 11 knmacce — 102 yaca
(3 gaca B HenenmiO).

OT6op opraHu3aiMoHHBIX (OPM, METOJOB U CPEACTB OO0yueHUs OHOJOTUH
OCYHIECTBIISIETCSI C Y4YeTOM CHEIU(UKH €ro COJAEp)KaHWs W HalpaBJICHHOCTH  Ha
OpOJOJKEHUE  OMOJIOTMYECKOro  0o0pa3oBaHMsi B OpraHU3alMSIX  CPEIHEro
npodeccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

OO0s3aTenbHBIM YCJIIOBHEM TpPU OOYyYEHHH OWOJIOTMH Ha YriayOJIeHHOM YpOBHE
ABIIIETCS TpPOBeIEeHHE Ja0OpaTOpHBIX M MpakTHYeckux padbor. Takke yuactue
OoOy4JaromuXcs B BBINOJIHEHUH TMPOCKTHBIX U Yy4yeOHO-HCCIIENOBATEIILCKUX padoT,
TEMaTUKa  KOTOPBIX  ONpENeNsieTcs  yduTelleM Ha  OCHOBE  MMEIOIIUXCS
MaTEPUATTLHOTEXHUUECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBUH.

COJEPKXAHUE OBYUYEHUA

10 KIJIACC

102 4, u3 Hux 1 4 — pe3epBHOE BpEMH.

Tema 1. buoJsiorusi Kak HayKa

CoBpemenHasi OWonoruss — KOMIUIEKCHas Hayka. KpaTkas ucTopus pa3BUTHS
Oouonoruu. buonornueckne Hayku W uU3ydaembie UMU TpoOsembl. DyHaamMeHTaNIbHbBIE,
MIPUKJIaIHBIC U TIOMCKOBBIC HAYYHBIC UCCIICIOBAHMS B OMOJIOTHH.

3Hauenue Owuonoru B (POPMUPOBAHHM COBPEMEHHON €CTECTBEHHO-HAYyYHOU
kaptuHbl mupa. l[Ipodeccun, cBs3aHHble ¢ Ouosiorweil. 3HaueHWE OWONIOTHH B
MPAKTUYECKON  JIEATEIbHOCTH  4YeJIOBEKa:  MEJUIIMHE, CEJIbCKOM  XO3SHCTBE,
MIPOMBIILJIEHHOCTH, OXPaHE MPUPOJIBI.

Jlemoncmpayuu:
Ilopmpemuwi: Apucrotens, Teodpact, K. Jlunneit, 2K.b. Jlamapk, Y. {apBuH,
VY. I'apgei, I'. Menaens, B.W. Bepuaackuii, .I1. I1aBnos, 1.11. MeuHukoB,
H.W. Basunos, H.B. Tumodeen-Pecosckuii, /1. Yorcon, @. Kpuxk, J1.K. benses.
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Tabnuyvr u cxemvi: «CBsi3p OuoIOrMM C JIpyrMMHM Haykamu», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. 7)KuBble cUCTEMBbI U MX U3Y4YeHHE

XKubie cuctembl Kak mpeaMeT u3ydeHus: ouonoruu. CBOMCTBA JKUBBIX CUCTEM:
€MHCTBO XHMHUYECKOTO COCTaBa, JUCKPETHOCTh M UEJIOCTHOCTb, CIIOXKHOCTH U
YHOOPSOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPraHU3alIMsl, CAMOBOCIIPOU3BEACHUE,
pa3apakxuMoCTh, I3MEHYMBOCTh, POCT U Pa3BUTHUE.

YPpOBHM OpraHu3alMy >KUBBIX CHUCTEM: MOJIEKYJSPHBIA, KJIETOYHBINA, TKAHEBBIH,
OpraHW3MEHHBIN, TMOMYJISIMOHHO-BUIOBOM, ASKOCUCTEMHBIM (OMOTreoneHOTHYECKU),
ouocdepnsbiii. [Iporecchl, mpoucxoasniue B XKUBbIX cucTeMax. OCHOBHBIC TMPU3HAKU
xuBoro. JXu3zHb kak ¢opma cylmiecTBOBaHHS MaTepud. Hayku, u3ydaroniyue >KUBbIE
CHUCTEMBI Ha Pa3HbIX YPOBHSIX OpraHU3aIUU.

N3yuenne >xuBBIX cucteM. Metonbl Ouosormueckoi Hayku. HaOmromeHwue,
U3MEpPEHHE, DKCIEPUMEHT, CHUCTEMaTu3aiusi, MeTaaHanu3. [loHsaTHe O 3aBUCMMOW U
He3aBUCUMOW mnepemMeHHoil. [lnanupoBanue skcnepumenta. IlocTaHOBKa M TMpOBEpKa
runore3. HyneBas rumore3a. IloHsTtre BBIOOpKM M €€ JOCTOBEpHOCThb. PazOpoc B
Oounonornyeckux AaHHBIX. OEHKa TOCTOBEPHOCTHU MOJTYyYEHHBIX pe3yiabTaToB. [IprunHbI
UCKQ)XEHUS PE3YyIbTAaTOB dKCHEpUMeEHTA. [[OHATHE CTaTUCTUYECKOTO TECTA.

Tabnuyer u cxemwvl: «OCHOBHBIE MPU3HAKU KU3HWY», «bHONIOrnyeckue CUCTEMBIY,
«CBoMCTBa XKUBOW MaTepUn», «YPOBHU OpraHU3AlMU XKUBOW MpUpOAbD», «CTpoeHue
KUBOTHOM KIETKW», «TKaHU IKUBOTHBIX», «CHCTEMBI OpPraHoB YEJIOBEYECKOTO
opranuszmay, «buoreorenos», «buochepar», «MeTo bl U3YUSHUS KUBOU MPUPOIBI.

Obopyodosanue: naboparopHoe oOOpymOBaHUE ISl TPOBEICHHUS HAOIIOICHUM,
U3MEPEHUM, SKCIIEPUMEHTOB.

Ilpaxmuueckas paboma «VIconb30BaHWE PA3IUYHBIX METOJOB TPH H3YYCHUU
YKUBBIX CUCTEM.

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-(QYHKIIMOHAIBHAS €AUHUIIA KUBOTO. VICTOpUS OTKPBHITHS
kietku. Pabotsl P. I'yka, A. JleBenryka. Knetounas teopus (T. LlIBanu, M. Illneiinen,
P. BupxoB). OCHOBHbBIE MOJIOKEHUSI COBPEMEHHOM KJIETOUYHOW TEOPHHU.

MeTobl MOJIEKYJISIPHON M KJIETOYHOW OMOJIOTHH: MUKPOCKOIIHS, XpoMatorpadus,
anekTpodope3, METOJ MEYEHBIX aToMOB, auddepeHnnansHoe NeHTPU(YrupoBaHUE,
KyJbTUBUPOBAHUE KIIETOK.

Jlemoncmpayuu:

llopmpemeur: P. I'yk, A. JleBenryk, T. llIBanu, M. lneiaen, P. Bupxos, K.M. bap.

Tabnuyvr u cxemovr. «CBETOBOM MHUKPOCKOMN», «DIEKTPOHHBIM MUKPOCKOM,
«McTopust pa3BUTHSI METOJI0B MUKPOCKOITHI.
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Obopyoosanue:  CBETOBOM  MHUKPOCKOI, MHKpOINpEnaparbl  pacTUTEIBHBIX,
KUBOTHBIX U OAKTEpUATIbHBIX KIIETOK.

Ilpakmuuyeckas  paboma  «/3yuyeHue  METONOB  KJIETOYHOM  OMOJIOTHH

(xpomarorpadus, s3nekrpodopes, nudpdpepenunansuoe neHTpudyruponanue, I1LIP)».

Tema 4. Xumnueckasi OpraHu3anus KJICTKH

XUMHUYECKUN COCTaB KJIETKA. Makpo-, MUKPO- U YIBTPAMUKPOIIEMEHTHL. Boga u ee
pOJIb  KaK pacTBOPHTENs, pearcHTa, Yyd4acTHe B CTPYKTYpUPOBAHUHU  KIIETKH,
TEIUIOPETYIAIMU. MHUHepaidbHbIC BEIIECTBA KICTKH, MX OWOJOrHYecKas poJib. Poib
KaTHOHOB ¥ aHMOHOB B KIICTKE.

Oprannyeckue BelIecTBa  KJICTKW.  bHWoOJormyeckne  MmoinMMepbl.  berkw.
AMUHOKHUCIIOTHBIA cocTaB OeikoB. CTPyKTypbl OCJIKOBOW MOJeKynbl. [lepBuuHas
CTpyKTypa Oeika, MenTuaHas CBsI3b. BropuyuHas, TpeTUYHAS, YSTBEPTUUHASI CTPYKTYPHI.
Henaryparusi. CoiictBa OenkoB. Knaccudukamnus O6enkoB. buomorundeckue QpyHKIuu
OCIKOB.

VYrineBoasl. MoHOCaxapuabl, JUCAaXapubl, OJUTOCAXapUIbl M TOJUCAXAPHUIBI.
OO6mwmii maH cTpoeHust U (HU3MKO-XMMHUUYECKHE CBOWCTBA YTieBOAOB. buomornyeckue
(GYHKIIUU yTIEBOJIOB.

Jlunuael. T'mapodunbHO-TUapOdOOHBIE cBOMcTBA. Kitaccudukaius TUTHIOB.
Tpurnmuuepuasi, hochonunuabl, BOCKU, CTEpOUIbl. bruonornueckue GyHKINUU JTUTTHAIOB.
OO6mue cBoiicTBAa OHOJOTMYECKHMX MEMOpaH — TEKydecTb, CIIOCOOHOCTH K
CaM03aMbIKaHUIO, MTOJTYTPOHUIIAEMOCTb.

Hyxneunossie kuciotsl. JJHK u PHK. CtpoeHue HykI€MHOBBIX KUCTIOT.
Hyxneotuasl. [Ipunnun kommiementapaocty. [Ipasuno Yapradda. Ctpykrypa JTHK —

nBoOMHas crimpanb. MectoHaxoxaenue u ouonorundeckue pyuakmuu JJTHK. Buast PHK.
Oyukunu PHK B kiteTke.

Crpoenune w™onekynbsl AT®. Makpospruueckue cBsisu B MoJekyine ATO.
buonornueckne Qynkiuu ATOD. BoccraHOBICHHBIE MEPEHOCUYHKU, UX (YHKIHH B
kietke. CexBennpoBanue JJHK.

CrpykrypHas OMoa0THs: ONOXUMHUYECKHE U OMO(DU3NUECKUe NCCIIeIOBAaHMS COCTaBa
Y IPOCTPAHCTBEHHOM CTPYKTYPHl OMOMOJIEKYI.

Jlemoncmpayuu:

llopmpemeur: JI. Tlonunr, [. Yorcon, ®. Kpuk, M. Yunkuunc, P. ®pankiun, O.
Comurep, C. [Ipy3unep.

Jluaepammor: «PacnipefeneHue XMMHYECKHUX SJIEMEHTOB B HEKUBOU MPUPOIEY,
«PacmpenienieHne XMMHUYECKUX SJIEMEHTOB B KUBOW MPUPOE».

Tabnuyvr u cxemvr. «llepuoguueckas TaOMHMIA XUMHYECKHX DSJIEMEHTOBY,
«CTpoeHue MoJIeKyJbl BOAbD», «BemectBa B cocTaBe oOpraHu3mMoBy», «CTpoeHwue
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MONIeKynbl  Oenmka», «CTpyKTypsl O€nKkoBOM MOJeKynbl», «CTpOCHHE MOJEKYI
yraeBoaoBy, «CTpoeHHe MOJICKYNT TunuaoBy, «HykiaenHoBeie KHUCTOTH», «CTpoeHHE
MoJieKyJibl ATD».

Obopyoosanue: XAuMUYECKas Mocyaa u 000py10BaHUE.

Jlabopamopnasa paboma «OOHapyxkeHUE OEIKOB C TOMOIIBI KaueCTBEHHBIX
peaxLui».

Jlabopamopnas paboma «WccnenoBanrne HyKJICHHOBBIX KHUCJIOT, BBIICICHHBIX U3
KJICTOK Pa3JIMYHbIX OPTaHU3MOB.

Tema 5. CTpoeHue n GyHKINH KICTKH

Tuns KJIETOK: AYKapUOTHUYECKas u MPOKAPUOTHYECKAS.
CrpyktypHODYHKIIMOHATBHBIE 00pa30BaHUs KICTKHU.

Crpoenne mpokapuoTHYeCKOW KieTku. KieTouHas cTeHka OakTepuil U apxei.
Oco0eHHOCTH CTPOCHHS TeTepOTPpOdHON U aBTOTPOGHON MPOKAPUOTHIECKUX KIIETOK.
MecTto 1 poJib MPOKAPUOT B OHMOIIEHO3AX.

Crpoenne u (GyHKIIMOHUPOBAHUE DYKAPUOTHYECKOW KIeTKU. I[lmazmarmueckas
MeMOpana (mnasmanemma). CTpykTypa IUia3Matuueckod MemOpanbl. Tpancmopt
BEIIECTB Yepe3 IUIa3MaTUYECKyl0 MeMOpaHy: maccuBHBIN (auddy3us, oblerueHHas
muddy3us), aKTUBHBIA (NEPBUYHBIH W BTOPUYHBIM  aKTHUBHBIM  TPAHCIOPT).
[Monynponunaemocts MeMOpanbl. PaboTa HaTpuii-kaameBOro Hacoca. OHIOIMTO3:
NUHOLMTO3, daronuto3. Ok3ouuto3. Kierouynas crenka. CTpykTypa U (QyHKIIMU
KJIETOYHOW CTEHKH PACTCHHM, TPUOOB.

[utommazma. I[luto3ons. Ilutockener. JIBuWkeHWe wnUTOIIa3Mbl. OpraHoubl
kiaeTkd. OmgHoMeMOpaHHBIE OpPraHOWbl KIETKH: SHAomnazmatudeckas ceth (DI1C),
anmmapar ['onpIKK, JU30COMBI, HX CcTpoeHHMe U  (yHkuu. B3aumocsssb
OJTHOMEMOpPAHHBIX OPraHOUAOB KJIETKH. CTpOECHHE TpaHyIApHOro petukyiyma. CuHTe3
pacTBopuMbIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH. [maakuit (arpaHylIspHBIi)
sHAOIIa3MaTudeckuil petukyiayMm. CexkpetopHas QyHkius annapara ['ombmkm.

TpancnopT BemecTB B KJIETKE. Bakyosn pacTUTENbHBIX KIETOK. KiIleTOUHBIN COK.
Typrop.

[lonyaBTOHOMHBIE OPTraHOWIBI KJIETKU: MUTOXOHJPHUH, Miactuibl. CTpoeHHe u
GYHKIIMU MHUTOXOHIpUN U tuiactuj. [lepBudHBIC, BTOPUYHBIC M CIOXKHBIC TUTACTH]IBI
(OTOCHHTE3UPYIONTUX FYKAPUOT. XJIOPOTUIACTHI, XPOMOIIIACTHI, JISHKOTIACTHI BHICIITUX
pacTeHUM.

HememOpannsie opranounbl kieTku. CrtpoeHne U (yHKIIMM HeMeMOpaHHBIX
opraHoufioB  kjieTkd. Pubocombl. MukpoduiaMmeHTbl.  MpblIllIEUHbIE  KJIETKH.
Mukpotpybouku. Knetounsiii neHTp. CTpO€HHE U ABUKEHUE KTYTUKOB U PECHUYEK.

Mukpotpy0ouku uTomiazMel. LleHTprons.

10



®denepanbHas padouas nmporpamma | buonorus. 10—11 knaccer (yriryOaeHHBIA YPOBEHbD)

Anpo. OOonouka sipa, XpOMAaTUH, KapHOILUIa3Ma, SAPBILIKA, UX CTPOEHHE U
¢yHkuuu. AnepHeiii 0enkoBbI MaTpUKC. [IpocTpaHCTBEHHOE PACTIONOKEHUE XPOMOCOM
B HHTep(azHoOM sipe. benku xpomaTrHa — TUCTOHBI.

Knerounsie BkimtoueHus. CpaBHUTENBbHAS XapaKTEPUCTHKA KIETOK JYKapUOT
(pacTuTenbHOM, JKUBOTHOU, TPUOHON).

Jlemoncmpayuu:

llopmpemuwr: K.C. MepexkoBckuid, JI. Mapryinuc.

Tabauyvt u cxemvi: «CTPOCHUE DYKAPUOTUUECKON KIETKNY», «CTpOEHUE KUBOTHOMU
KIeTkn», «CTpoeHne pacTUTENbHON KIETKH», «CTpOEHHUE MUTOXOHIAPUN», «SAapo»,
«CTpoeHHE MPOKAPUOTUUECKON KIIETKI.

Obopyoosanue:  CBETOBOM  MHKPOCKOI, MHKpOIpenaparbl  pacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKpOIIpEnapaThl 0akTepuaIbHbIX KIETOK.

Jlabopamopnas paboma «3yuenne CTpOSHUS KJIETOK Pa3IUYHBIX OPTraHU3MOB.

IIpaxmuueckas paboma «V3yueHre CBOMCTB KIIETOYHOU MEMOpaHBI».

Jlabopamopnas paboma «VccnenoBanue IulasMolid3a W JeIUla3Moiiu3a B
PACTUTENIBHBIX KIETKAX).

IIpakmuueckas paboma «VI3yueHue ABMKEHUS LUTOIUIa3Mbl B PaCTUTEIbHBIX
KJIETKAX.

Tema 6. OOMeH BellecTB M MPeBPAllleHUE YJHEPTUHU B KJIEeTKe

AccuMuisMg ¥ JAUCCUMIIIALMS — JBE CTOPOHBI MeTabonm3ma. Tumbl oOMmeHa
BEIIECTB: AaBTOTPOGHBI U TeTepoTpodHBIA. VYuacThe KuUCIopoAa B OOMEHHBIX
nporeccax. JHepreTuyeckoe obecrieueHne KieTku: mpespamnieHue ATO B 0OMEHHBIX
nporeccax. DdepMEHTATUBHBIM  XapaKTep peakuui KIETOYHOro MeTaboiau3Ma.
depMeHThI, UX CTPOCHHE, CBOWCTBa W MexaHu3M jeiictBus. Kodepmentsl. OTnmuns
dbepMeHTOB ~ OT  HEOPraHWYeCKMX  KaTalu3aTopoB.  beIKW-aKTUBATOPHl U
OCNKMMHTUOUTOPHI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATUBHBIX PEAKIMI OT Pa3IUYHBIX
(bakTopoB.

[lepBuuHbBI CHHTE3 OpraHUYECKUX BEHIECTB B KieTke. PoTocuHTe3. CBeTOBass
TemHOBasi (as3wl. [IpoaykTuBHOCTH doTOCHHTE3a. BnmsHue pasnuyHbix ¢(akTopoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HaAUYCHHE (POTOCHUHTE3A.

XeMocuHTe3. Pa3zHooOpasue OpraHm3MOB-XEMOCHHTETHKOB: HUTPUPHUIIAPYIOIIHNE
OakTepum, JKelme300aKTepuu, cepoOaKTepuu, BOJOPOAHBIC OakTepuu. 3HAYCHUE
XeMOCHUHTE3A.

AHa’poOHbie opranu3Mbl. Buael Opoxkenus. I[IpoaykTsl OpoKeHHUSI U UX
HCIOJIb30BAaHUE  YEJIOBEKOM.  AHa’pOOHBIE  MHUKPOOPraHU3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTUM U BO30OYAUTEIN OOJIC3HEH.

11
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AdpoOHBIE OpraHu3Mbl. JTanbl PHEPreTU4ecKoro oomeHa. [loaroToBUTENBHBIM
sTan. ['mmKonnu3 — 6eCKUCIOPOJHOE PACUIEIUIEHHE TITFOKO3bI.

buosiornueckoe OKHCIICHHE, WIM KJIETOYHOE aAbIXxaHue. Poiib MUTOXOHIpHN B
npoueccax Ouonorudyeckoro okucieHud. lluknuyeckue peakuuu. OKUCIUTENbHOE
dbochopunupoBanue. I[IpeumymectBa a’poOHOro nyTH oOOMEHa BEIIECTB Iepen
aHa’pOOHBIM. DP(HEKTUBHOCTH IHEPIETUUECKOTr0 OOMEHA.

Jlemoncmpayuu:

llopmpemuwr:  ]JI. Ilpuctim, K.A. Tumupszes, C. H. Bunorpaackuii,
B. A. Onrensrapar, I1. Mutuem, I'.A. 3aBap3uH.

Tabauyvr u cxemwvi: «DOTOCUHTE3», «IHEpreTUUYecKuit oOMen», «buocunTes
oenka», «Ctpoenue hpepMeHTa», «XEeMOCUHTE3Y.

Obopyooeanue: CBETOBOM MHUKPOCKOI, OO0OpyJAOBaHWE ISl TPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOTIPENapaToB.

Jlabopamopnas paboma «VI3ydyeHne KaTaAIUTUYECKOW aKTUBHOCTH ()epMEHTOB (Ha
npUMepe aMUJIa3bl WK KaTalla3bl)y.

Jlabopamopnasa paboma «3ydenue (hepMEHTATUBHOTO paCHICIUICHUS TEPOKCHIA
BOAOPOJA B PACTUTEIBHBIX U JKUBOTHBIX KIETKaX).

Jlabopamopnas paboma «CpaBHEHHE TPOIECCOB (POTOCHHTE3a M XEMOCHUHTE3a.
Jlabopamopnas paboma «CpaBHEHHE MPOIECCOB OPOKEHUS U JTBIXAHHS.

Tema 7. HacaencrBeHHast uHGOPMALUSA M PeaM3alus ee B KJIeTKe

Peakuun wmatpuuHoro cuHte3a. I[IpUHIMI KOMIUIEMEHTApHOCTH B PEaKIUAX
MaTpUYHOTO CHUHTe3a. Peanmuzanusa HacienacTBeHHON mHpopManuu. ['eHeTHYeCKUi KO,
ero cpoucrBa. Tpanckpumnius — MatpuuHblii cuaTe3 PHK. [IpuHuune! TpaHCKpUnuuu:
KOMILIEMEHTAPHOCTh, aHTUIIAPAIIIEIbHOCTh, ACUMMETPUYHOCTD.

Tpancnsuusa u ee 3tambl. Yyactue TpancmopTHeix PHK B OnocunTese Oenka.
YcnoBust 6nocunTesa 6enka. KonupoBanue amunokuciot. Poias pubocom B GnocuHTese
Oernka.

Opranuzanus reHomMa y NpoKapuoT U 3YKapUOT. Perynsanus akTHBHOCTU T€HOB Yy
npokapuoT. ['unoresa onepona (®@. XKako0, XK. Mano). Perynsius oOMEeHHBIX TIPOIIECCOB
B KieTke. KileTounslii romeocTas.

Bupycel — Heknetounsie (HOpMbl KU3HH U oOmuraTHble TapasuThl. CTpoeHue
MPOCTBIX U CIOKHBIX BUPYCOB, PETPOBUPYCOB, OaKTEpHOParos.

Bupycubie 3a0onieBanmsi 4enoBeka, *KWUBOTHBIX, pactenuit. CIINJI, COVID-19,
COIMaIbHBIE U MEIUIIMHCKUE MTPOOIIEMBL.

Jlemoncmpayuu:

Ilopmpemuwr: H.K. Konbos, /[.11. UBaHOBCKHIA.

12
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Tabnruyvr u cxemwvi: «buocunTes Oenka», «l'eHeTHyeckul Koa», «Bupychi»,
«bakrepuodarmn».

IIpaxmuueckasa paboma «Co3aaHue MOJEIN BUPYCa».

Tema 8. ’KusHeHHbIN HUKJ KICTKH

Krnerounslil uukim, ero nepuoasl u peryisauus. Marepdaza u muro3. OcoOeHHOCTH
MpoLIECCOB, TMpoTekaromux B wuHTepdaze. I[loarotoBka KIETKM K JICJICHUIO.
[IpecunteTnueckuii (MOCTMUTOTHYECKUN), CHUHTETHYECKUM M TMOCTCUHTETHYECKUM
(IpeMUTOTUYECKUI ) TIEPUOIBI HHTEP(A3HI.

Martpuuneiit  cunte3 JIHK — penmumkamus. Ilpunouner permkanun  JIHK:
KOMIUIEMEHTapHOCTD, IOJYKOHCEPBATUBHBIM CUHTE3, aHTUIIAPAIIICIBHOCTh. MexaHn3m
permukanuun  JIHK. Xpomocomel. CtpoeHne xpomocom. Tenomepsl M TenoMepasa.
XpOMOCOMHBIM Ha0Op KIETKM — KAapUOTHUN. JIWMIOMIHBIA M TarylOMJIHBIA HAOOpPHI
xpomocoMm. I'omonornunsie XxpoMoCOMBI. [10710BbIE XPOMOCOMBI.

Jlenenue kneTku — Muto3. CTaluu MUTO3a U MPOUCXOASIIINE B HUX MPOLECCHI. THIIBI
muro3a. Kapuoknnes u nurokuHes. buosiornueckoe 3HaueHre MUTO3a.

Perymsius MutoTHueckoro nukia kinetku. [IporpaMmmupyemas kinerounas rubenb —
aromnTo3.

Kinerounoe s1po, XxpoMocombl, GyHKIIMOHAIBHAS TEHOMUKA.

Jlemoncmpayuu:

Tabauyvt u cxemol: «KU3HEHHBIN UK KICTKNY», «MUTO3», « CTpOSHHE XPOMOCOM»,
«Permukanusa JTHK».

Obopyodosanue: CBETOBOM MHUKPOCKOII, MHUKpOIpenapatbl: «MuTo3 B KIeTKax
KOpEIIIKa JTyKay.

Jlabopamopnas paboma «3yueHne XpoMOCOM Ha TOTOBBIX MUKPOIIpENapaTaxy.

Jlabopamopnas paboma «HabnroneHnne MuTo3a B KJIETKaX KOHYMKA KOPEITKA JIyKa
(Ha TOTOBBIX MUKpOITpENapaTax)».

Tema 9. CTpoenue n GyHKINH OPraHU3MOB

buonornueckoe paszHooOpaszue opraHu3MoB. OIHOKJIETOYHBIE, KOJOHHAIbHBIC,
MHOTOKJIETOYHBIE OPTaHU3MBI.

OCOOEHHOCTH CTPOEHHSI M KU3HEIEATEIIbHOCTH OJHOKJIETOUYHBIX OPraHU3MOB.
baktepun, apxew, OTHOKIETOYHBICE TPHUOBI, OJHOKICTOYHBIE BOJOPOCIH, JPYrUe
npoTucThl. KonoHuanpHbIE OPraHU3MBl.

B3anmoCBs3b yacTeil MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBI
opranoB. OpraHusM Kak equHoe 1enoe. ['omeocras.

Tkanu pacteHuil. TuUnbl pacTUTENbHBIX TKaHEW: oOpa3oBaTeibHas, MOKPOBHAas,
MpOBOJSIIAsl, OCHOBHasi, MexaHudeckas. (OCOOCHHOCTH CTPOCHMS, (QPYHKUUA U
PAaCMOJIOKEHHS TKAHEW B OpraHax pacTEHHU.

13
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TkaHM >KMBOTHBIX M 4YEJNOBEKA. TUNBI JXUBOTHBIX TKAaHEW: JIUTEINAIbHAS,
COCIMHUTEbHASA, MblIllIeuHas, HepBHasA. OCOOEHHOCTH CTpOeHHs, QYHKUUH U
PACIIOJIOKEHHS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHbIE U T€HEpPATUBHBIE OpraHbl pacTeHUd. Opranbl U CUCTEMBI
OpPraHOB KMBOTHBIX U 4YesIoBeKa. DyHKIIMM OPraHOB U CUCTEM OPTaHOB.

Omnopa Ttena opranu3moB. Kapkac pactenuit. CKeneTbl OJHOKJIETOYHBIX U
MHOTOKJIETOUHBIX XKUBOTHBIX. HapyHblii U BHYTpeHHUU ckeneT. CTpOEHHE W THUIIbI
COCJIMHEHUS KOCTEM.

JIB>keHne OpraHu3MoB. J[BMKEHUE OJHOKJIETOYHBIX OPraHW3MOB: aMeOOHUHOE,
KTYTUKOBOE, PECHUYHOE. [[BMKE€HHE MHOTOKJIETOUHBIX PACTCHUM: TPOMU3MbI U HACTHUM.
JIB>KeHHE MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA: MblllIeuyHas cucrtema. Peduiekc.
CkeseTHbIC MBIIIIIBI U UX padoTa.

[Tutanue opranu3amoB. IlorjomieHue BOABI, YIIEKUCIOrO0 Ta3a M MHHEPaIbHBIX
BellleCTB pacTeHUuAMU. [IuTaHue >KUBOTHBIX. BHYTPHUIIONOCTHOE M BHYTPHUKIETOUHOE
nuiieBapenue. [lutanre Nno3BOHOUHBIX KUBOTHBIX. OTAEIbI MUIIEBAPUTEITHLHOIO TPAKTA.
[TumeBapuTtenbHbIe Kene3bl. [InmeBapuTeapHas cucTeMa YeI0BEKa.

Jlpixanue opranu3MoB. Jlpixanue pacteHui. [{prxanue »kuBoTHBIX. Juddy3us razos
yepe3 MoBEepXHOCTh KieTku. KoxkHoe npixanue. JlpixarenbHas moBepXHOCTh. JKabGepHoe
U JIETOYHOE AbIXaHue. J[pIXaHue MO03BOHOYHBIX KUBOTHBIX U YEJIOBEKA. DBOJOLUOHHOE
YCIIO)KHEHHE CTPOEHUSl JIETKUX I[I03BOHOYHBIX JKUBOTHBIX. JlpIXaTenbHas cucrteMa
yesnoBeka. MexaHu3M BEHTWISIUUMU JIETKUX y NTULl M MIICKONUTAIOUX. Perynsuus
npixaHus. JlpixaTenbHble 00bEMBI.

TpaHCTIOPT BELIECTB Y OpraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pACTCHUN. TpaHCIIOPT
BEILECTB Yy >KUBOTHBIX. KpoBeHOcHass cuctema u ee opranbl. KpoBeHocHasi cucrema
MMO3BOHOYHBIX )KMBOTHBIX M 4desioBeka. CepJilie, KpOBEHOCHBbIE COCY/bl U KpoBb. Kpyru
KpOBOOOpAIIECHHs. DBOJIOIMOHHBIE YCIOKHEHHUSI CTPOCHHSI KPOBEHOCHON CHCTEMBI
MMO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u ee perymisuus.

Brinenenue y opranusMoB. BeiaeneHue y pacteHuil. BeiaeneHune y >KMBOTHBIX.
Coxkpatutenbabie Bakyonu. Opransl BbiaeneHus. OuinbTpanms, ceKpenus ¥ 00paTHoe
BCAChIBaHMWE KaK MEXaHW3MbI PabOThl OpraHoOB BhImeNeHUs. CBsS3b MOJOCTH Tela C
KPOBEHOCHOW Y BBIJEIUTEIIBHON CUCTEMaMHU. BrlieieHue y MO3BOHOYHBIX )KUBOTHBIX U
yenoBeka. [louku. Ctpoenne u pyHknuonupoBanue Hedpona. OOpa3oBaHHe MOYH Y
YEJI0BEKa.

3ammuTa y OpraHu3MoB. 3alllUTa Y OJHOKIETOYHBIX OpraHu3MoB. Cropsl OakTepuit
YW UUCTBHl NMPOCTEHMINNX. 3alluTa Y MHOTOKIETOYHbIX pacteHui. Kyrukyna. Cpencrtsa
MMACCUBHOM M XMMHUYECKOMU 3aIUThl. DUTOHIINIBIL.

3ammTra y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX NMPOM3BOJHBIC. 3aluTa
opranuzMa ot Oozne3neld. iIMMyHHas cucrema yenoBeka. KiieTouHbI M TyMOpasIbHBIN
MMMYHHUTET. BpoxJeHHbI U TpuoOpeTeHHbIN crnenuduyeckuii uMMyHuTeT. Teopus

14



®denepanbHas padouas nmporpamma | buonorus. 10—11 knaccer (yriryOaeHHBIA YPOBEHbD)

KJIOHaJbHO-celnekTuBHOTO uMmyHuTera (I Opnux, ®.M. bepuer, C. Tonerana).
BocnanurtenbHble OTBETHI OPraHU3MOB. POib BpOXJIEHHOIO MMMYHUTETa B Pa3BUTUU
CHCTEMHBIX 3a00JICBaHUH.

PaznpaxxumMocTh U perynsinusi y opranu3mMoB. Pa3npakumMocTh y OJHOKIETOUYHBIX
opranu3moB. Takcucel. PaznpaxxumocTs U peryisanus y pacreHuid. PoctoBeie BemecTsa
U X 3HAUCHHE.

Hepsnas cucteMa u pedaekTopHas peryssiius y >KUBOTHbIX. HepBHas cuctema u ee
OT/I€JIbl. DBOJIOIMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOM CUCTEMBI Y )KUBOTHBIX.
OTtnensl TOJIOBHOTO MO3Ta MO3BOHOYHBIX JKUBOTHBIX. Pediiekc u peduexropnas myra.
be3ycnoBHbIE U yCcIIOBHBIE PE(DIICKCHI.

['ymopanbHas perynsiius U SHJIOKPUHHAsI CUCTEMa KUBOTHBIX U YeloBeKa. JKemnessl
SHJIOKPUHHOW CHCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB. B3auMOCBs3b HEPBHON H
SHJOKPUHHOM cucTeM. [ unoramamo-runodusapHas cucrema.

Jlemoncmpayuu:

Ilopmpem: WN.11. I1aBnos.

Tabauyvr u cxemwvl. «OIHOKJIETOUHBIE BOAOPOCHN», «MHOTOKJIETOUYHBIC
BOoJIOpoCiny, «bakrepuny, «IIpocteiimey, «Opranbl IBETKOBBIX pacTeHU», «CUCTEMBI
OpPraHOB MO3BOHOYHBIX KUBOTHBIX», «BHYTpEHHEE CTpPOCHUE HACEKOMBIX», «TKaHU
pacrenuit», «KopHeBble cucrembl», «CtpoeHue credasn», «CTpoeHHE JHCTOBOU
IIACTUHKKNY, « TKaHU )XKUBOTHBIX», «CKeleT yenoBekay, «IluieBaputenbHas cuctemMa,
«KpoBeHocHas cucrtema», «JlpixarenbHas cucremay», «HepBHas cucrema», «Koxay,
«MplimieyHas cucteMa», «BblaenurenbHas cuctemay, «OHJAOKPHHHAsT CHCTEMay,
«Ctpoenne Mblb», «UMmyHuteT», «KuiedHonmosocTHeIE», «CxeMa MUTaHUS
pacteHuit», «KpoBeHOCHBIE CUCTEMBbI MTO3BOHOYHBIX JKMBOTHBIX», «CTPOCHUE THUIPHI»,
«CtpoeHnue miaHapun», « BHyTpeHHee cTpoeHue 10K AeBoro uepBsi», «HepBHas cucrema
peiO», «HepBHas cucrema narymku», «HepBHas cucremMa MNPECMBIKAIOITAXCS,
«HepBHas cucrema nruiy», «HepBHas cuctema mitekonuTaromux», «HepBHas cucrema
qenoBekay, «Pediekcy.

Obopydosanue: CBETOBOM MHKPOCKON, MHKPOIPEIAPAThl  OJHOKICTOYHBIX
OpPraHU3MOB, MUKPOIIPENAPAThl TKAHEHW, PAKOBUHBI MOJUTFOCKOB, KOJIJICKIIMM HACEKOMBIX,
WUTJIOKOXKHUX, JKUBBIE SK3EMIUISAPbl KOMHATHBIX PACTEHUM, TepOapuu pacTeHUN pasHbIX
OTAEJIOB, BJIAXKHBIC MpENnapaTbl >KUBOTHBIX, CKEJIEThl MO3BOHOYHBIX, KOJUICKIIUU
OCCITO3BOHOYHBIX JKHBOTHBIX, CKEJIET 4YeJOoBeKa, OO0OpYIOBAaHHUE I JEMOHCTPAIlHH
MMOYBEHHOTO ¥ BO3AYIIHOTO MUTAHUS PACTCHUH, paCIICIJICHUs KpaxMayia U OEJIKOB T0/1
nelcTBeM (epMEeHTOB, 00OpyJOBaHWE JUISI JIEMOHCTPAIUM OMNBITOB MO H3MEPEHHIO
’)KM3HEHHOM €MKOCTH JIETKHUX, MEXaHM3Ma AbIXaTeIbHBIX ABHKCHUM, MOJICIIHN T'OJIOBHOT'O
MO3ra pa3jUuYHbIX )KUBOTHBIX.

Jlabopamopnas paboma «I3yuenne TKaHeil pacTeHUN».
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Jlabopamopnas paboma «VI3ydueHue TKaHeH KUBOTHBIX).

Jlabopamopnas paboma «13yueHue opraHoB LIBETKOBOTO PACTEHHSI.

Tema 10. PazmHoXeHHe U pa3BUTHE OPraHU3MOB

dopMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecroioe (BKII0Uasi BET€TaTUBHOE) U MTOJIOBOE.
Bunsl  Oecrnonoro  pa3MHOXKEHMS: I[OYKOBaHHWE, CHOPYJsinus, ¢dparMeHTaIus,
KJIOHUPOBAHUE.

[TonoBoe pasmuoxxenue. [losnoBsie kieTkH, WK raMmeTsl. Meio3. Craauu Meitosa.
IloBenenne xpomocoM B Meio3ze. Kpoccunrosep. buonormdyeckuii cMbICH Melo3a H
MOJIOBOTO Tpoliecca. Meio3 u ero MecTo B dKU3HEHHOM IIUKJIE OPTaHU3MOB.

IIpenzaponpiiieBoe pa3Butue. ['aMeTorene3 y KUBOTHBIX. [l0JIOBBIE Kee3bl.
OO6pazoBaHre U pa3BUTHE TMOJOBBIX KIeTOK. Cmepmartorene3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnonoTrBopeHne W SMOpPHOHAIBHOE  pa3BUTHE  KUBOTHBIX.  CrmocoOsl
OIUIOIOTBOPEHUS: HApYKHOE, BHYTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOPHOJOrus — Hayka o
pa3BuTHH opraHu3MoB. Craguu 3MOpUOTEeHE3a >KUBOTHBIX (Ha TMpUMEpE JSATYIIKH).
Hpobnenne. Tumbl  apoGnenus. OcCoOCHHOCTH  JPOOJICHHS  MJICKOIUTAIOIIUX.
3apofpIlIeBble JTUCTKH (TacTpyJsisilus). 3akiaJka OPraHOB M TKAHEW W3 3apOJbIIIEBBIX
JTUCTKOB. B3anMHOe BIMsSHHME 4YacTel pa3BUBAIOIIETOCS 3apojbiiia (dSMOpHUOHANIbHAS
UHAYKOWS). 3akiajJka IUIaHAa CTPOCHHSI KUBOTHOTO KaK pEe3yJbTaT HEPAPXUUYECKHUX
B3aMMOJICHCTBHI T€HOB. BiusHue Ha SMOpHOHAIBLHOE Pa3BUTHE PA3IMYHBIX (PaKTOPOB
OKPY’KAIOIIEN CPEBI.

Poct u pasutue xuBoTHBIX. [locTamMOpuoHanbHbIl Tiepuoa. [Ipsmoe u HenmpsiMoe
pasBurtue. PazButue ¢ metamopdo3oM y 0ECrO3BOHOYHBIX U MO3BOHOYHBIX KMBOTHBIX.
buonornueckoe 3HaueHUE MPSMOrO M HEMPSIMOTO Pa3BUTHSA, UX PACIPOCTPAHEHUE B
npupojie. Tumbl pocta )KUBOTHBIX. DaKTOPBI PETYIISIIMU POCTA KUBOTHBIX U YEIIOBEKA.
Crannu nocTAoMOPUOHAIBHOTO Pa3BUTHS Y )KMBOTHBIX U ueioBeKa. [lepruopl oHTOrene3a
yenoBeka. CTapeHne U CMepPTh Kak OMOJIOTUYECKUE TIPOIECCHI.

PasmHoxenue u pazsutue pacrenuit. ['ameroput u ciopodur. Meiio3 B )KU3HEHHOM
uukie pacreHuii. OOpa3oBaHue crop B Impolecce mMeno3a. ['ameToreHes y pacTeHUi.
Onno10TBOPEHUE U PA3BUTUE PACTUTEIBHBIX OPraHU3MOB. [[BOMHOE OIIOIOTBOPEHUE Y
LIBETKOBBIX pacTeHuil. OOpa3oBaHKe U pa3BUTHE CEMEHHU.

MexaHu3MBbI PETYISIIUA OHTOT€HE3a Y PACTEHUN U )KUBOTHBIX.

Jlemoncmpayuu:

Ilopmpemuwr: C.I'. HaBamun, X. [IIneman.

Tabnuyvr u cxemwvi: «BeretaTuBHOe pa3MHOXKeHHE», «Tumbl Oecnoyioro
pasMHOXEHUSD», «Pa3MHOXEHHE  XJIaMUIOMOHAIbD», «Pa3MHOXXEHHE  HBIJICHBIY,
«PazmMHOXEeHUE THUAPB», «Meho3», «XpoMocombl», «l'amerorenes», «CTpoeHue
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AUIEKIETKU U ciepMaTo30uaa», « OCHOBHBIE CTaIMM OHTOTeHEe3ay, «lIpsmoe n Henpsimoe
pasButue», «PazButue maiickoro xyka», «Passurtue capanum», «Pa3BUTHE JATYLIKWY,
«/IBOMHOE OINIOJOTBOPEHUE Y LIBETKOBBIX pacTeHU», «CTpOEHHE CEMSH OJHOIO0IbHBIX
Y JBYAOJIBHBIX PACTEHUI», «JKM3HEHHBIN HUKII MOPCKOU KamycThbl», « KU3HEHHBIN LUK
Mxa», « KH3HEHHBIN LMK NAlTOPOTHUKAY, «KM3HEHHBIN UKII COCHBDY.

Obopyoosanue: ~ CBETOBOM  MHKPOCKOIL, MUKpOTMpENnapaThl sSHIEKIECTOK
U CIIEPMATO30U10B, MOAENb «LIMKI pa3BUTUSA JATYILIKHA.

Jlabopamopnas paboma «3ydeHue CTpPOEHHUS TOJOBBIX KIETOK Ha TOTOBBIX
MHUKpOIIpEnapaTax».

Ilpakmuueckas paboma  «BblsiBIeHHE TPHU3HAKOB CXOJACTBA  3apoAbILIEH
NIO3BOHOYHBIX KUBOTHBIX.

Jlabopamopnasa paboma «CTpoeHue OpraHOB pa3MHOKEHHUS BHICITUX PACTEHUI».

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYUBOCTH OPraHU3MOB

Hcropust craHoBIIeHHS U pa3BUTHS TEHETUKU Kak Hayku. Paboter I'. Menaens,

I'. ne ®pwuza, T. Moprana. Posib 0TeueCTBEHHBIX YUEHBIX B Pa3BUTUU IeHETUKHU. PaboThI
H.K. Konbiosa, H.. BaBunosa, A.H. beno3epckoro, I'./[. Kapneuenko,
10.A. ®ununuenko, H.B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETHMYECKHE IOHATUS W CHUMBOJIBI. [ OMOJIOTHUYHBIE XPOMOCOMBI,
aJUleJIbHBIE T€HbI, aJIbTEPHATUBHbBIC TPU3HAKH, IOMUHAHTHBIA U PEIICCCUBHBIN MPU3HAK,
TOMO3UT0Ta, TETEPO3UTOTa, YHCTasl JIMHHSA, THOPUIbI, TeHOTHN, (PeHoTun. OCHOBHBIC
METO/bI TCHETUKH : THOPUAOJOTHUCCKUN, ITUTOJIOTMICCKUM, MOJICKYIIPHOTCHETHICCKHM.

Jlemoncmpayuu:

Ilopmpemuwr: T'. Mennens, I'. ne @pus, T. Mopran, H.K. Kossios, H.. Basuiios,
A.H. Benosepckuii, I'./]. Kapnieuenko, FO.A. ®unumuenko, H.B. TumodeeB-PecoBckuii.
Tabauyvt u cxemvi: «MeTOBI TEHETHKNY», «CXEMBbI CKPEIITUBAHUS Y.

Jlabopamopnas paboma «Jlpozoduna kak 00bEKT FT€HETUIECKUX HCCIICTOBAHUI.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpemmBanue. [lepBoiii 3akon MeHmenss — 3aK0H eIMHO00pa3us
ruOpu0B miepBoro nokoseHus. [IpaBuno momuaupoBanus. Bropoit 3akon Menaens —
3aKOH paculieIuieHus1 Mpu3HakoB. lLlUTomornyeckre OCHOBBI MOHOTHOPUIHOTO
CKpelmuBaHus. [ umoresa yucToTh raMeT.

AHanmmsupyroniee CckpemuBanue. [IpomexyTouHbIl XapakTep HacIEOOBaHUS.
Pacmiennenne npu3HakoB Py HEMOJIHOM JOMUHHPOBAaHUH.

Jurunbpunnoe ckpemuBanue. Tpetuil 3akoH MeHnens — 3aKOH HE3aBUCHUMOIO
HaclieJoBaHus Mpu3HaKkoB. [{uTonornyeckre OCHOBBI TUTUOPUIHOTO CKPEIIUBAHUSI.
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CuemnieHHoe HacienoBaHue mpu3zHakoB. PaGorer T. Moprana. CuenneHHoe
HACJICJOBAaHUE TE€HOB, HApYILICHHE CLEIUICHHUS MEXKIYy I€HaMH. XPOMOCOMHAas TE€OPHs
HACJIEICTBEHHOCTH.

I'eneTuka mona. XpOMOCOMHBIM MEXaHM3M ONPEAENICHHS MOja. AyTOCOMBI H
MOJIOBBIE  XPOMOCOMBI. ['OMOTaMeTHbIM M TE€TEpOraMeTHbIM moJ. [ eHerndeckas
CTPYKTypa IOJIOBBIX XpOMOCOM. HaciienoBanue npu3HaKkoB, CUEIUIEHHBIX C TIOJIOM.

I'enorun kak nenocrtHas cucreMa. [IimeloTponus — MHOKECTBEHHOE IEUCTBUE I'€Ha.
MHuoXeCTBEHHBIN aJUIEJIU3M. BzanmonaeiicTBue HeaJJIEIbHBIX I'€HOB.

KomniementapHocts. Onuctas. [lonumepusi.

I'eHeTMyeCKHii KOHTPOJIb PA3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKAa, a TaKXKe
(pU3HOTOTMYECKUX MPOIECCOB, MOBEAEHUS M KOTHUTUBHBIX (yHKuMi. ['eHeTHueckue
MEXaHM3Mbl CHUMOHOTE€HE3a, MEXaHHU3Mbl B3aUMOJCHCTBUS «XO3MH — MapazuT» U
«XO3IMH — MHUKpoOMOM». ['eHeTHUecKkue acmekThl KOHTPOJsS UM HU3MEHEHUS
HACJIEICTBEHHON MH(OPMAIIUU B TOKOJICHUSIX KJIETOK U OPraHU3MOB.

Jlemoncmpayuu:

llopmpemuwi: I'. Mennens, T. Mopras.

Tabauyvr u cxemwvi: «llepBwlii W BTOpOM 3akoHBI Menaems», «TpeTuil 3aKkoH
Mennens», «AHaIu3MpyIlee CKpelmuBaHue», «HemnoiHoe TOMHUHHpPOBAHHEY,
«CreruieHHOe HacleoBaHue MPU3HAKOB Yy Apo30duiibly, «I'eHeTnka nonay, «Kapuotun
gyenoBekay, «Kapworun nposoduib», «Kapuotunm nTULBD, «MHOXKECTBEHHBIH
ajuienu3My, «B3aumoaencTBrue reHoBY.

Obopyodosanue: MOAENb IJs JEMOHCTpAIlMH 3aKOHOB €IMHOOOpa3us THOPHUJIOB
IICPBOr0 TOKOJICHUS M PACHICIUICHHUS MPU3HAKOB, MOJIEIb IS JIEMOHCTPAIMHM 3aKOHA
HE3aBHCHMOTr'0 HACJICIOBaHUS TMPU3HAKOB, MOJCIb I JEMOHCTPAlMU CIEILICHHOTO
HacJIeJOBaHUS TIPU3HAKOB, CBETOBOM MHKPOCKOII, MUKpOIIpenapart: «Jlpo3oduaa.

Ilpaxmuueckas paboma «3ydenne pe3yJbTaTOB MOHOTHOPHIHOTO CKpPEITHBAHUS
y Ip030UITBI».

Ilpakxmuueckas paboma «VI3ydeHue pe3yabTaToB TUTHOPHIHOTO CKPEIIUBAHHS Y
TPO30(HITBI.

Tema 13. 3aK0HOMEpPHOCTH U3MEHYNBOCTH

BzaumoneiictBue reHotMna ®W - cpeAasl  npu  GpopMHUpOBaHWUM  (EHOTHTA.
N3meHunBocTh mnpusHakoB. KauecTBEHHbIE M KOJMYECTBEHHbIC MpPU3HAKH. Busl
M3MEHYUBOCTU: HEHACJIEJCTBEHHAs U HACJIEACTBEHHASI.

MoaudukanuonHas  U3MEHYMBOCTh.  Ponb  cpeapl B (opMuUpOBaHUU
Moau(pUKaMOHHON M3MeHYnBOCTU. HopMa peakiinu npusHaka. BapuanmoHHslil pag u
BapuanronHas kpusas (B. Moranncen). CBolicTBa MOIU(PUKAITMOHHON H3MEHUYMBOCTH.

['enoTunmyeckas n3MeHUUBOCTh. CBONCTBA FT€HOTUIIMYECKON M3MEHYUBOCTH. Buibl
F€HOTUITUYECKOW U3MEHYHUBOCTH: KOMOMHATHBHAS, MyTallHOHHAS.
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KomOunaTuBHass u3MeHUMBOCTh. Mei03 © MOJOBOM MpoIecC — OCHOBA
KOMOMHATUBHOM H3MEHYMBOCTU. POJb KOMOMHATUBHOW H3MEHYMBOCTH B CO3JaHUU
Tr€HETHYECKOro pa3HO0Opa3us B Mpeiesiax 0JTHOTO BU/A.

MyTannoHHass ©3MEHYMBOCTb. BHUIbI MyTallii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CrnoHTaHHbBIC U MHIYLHUPOBAHHBIE MYyTallUU. SIA€pHBIE U LIUTOIIA3MATUUYECKUE MY TAIUH.
ComaTtnueckue u nojioBble MyTauuu. [[puurHbl BOSHUKHOBEHU MyTaluuil. MyTareHsl u
WX BIMSHUE HA OPraHu3Mbl. 3aKOHOMEPHOCTHM MYTAI[MOHHOI'O IIpolecca. 3aKoH
TOMOJIOTHYECKHUX PsAJIOB B HacieAcTBeHHOU n3menunBocty (H.W. BaBunos). Buesnepnas
U3MEHYMBOCTbh U HACJIEACTBEHHOCTb.

Jlemoncmpayuu:
Ilopmpemuwi: I'. ne @pus, B. Moranncen, H.1. BaBunos.
Tabnuyst u cxemol: «Bunpl ”3MeHUYnBOCTHY, «MoaupUKalMOHHAsS U3MEHYHBOCTDY,

«KomOuHaTUBHAs W3MEHYMBOCTHY», «Meho3y, «OmrogoTBopeHue», «l eHeTndeckue
3a00J1eBaHMS YEJIOBEKay», «BUIbI MyTaIuiiy.

Obopyoosanue: XUBbIe U TepOapHbIC SK3EMILIAPhI KOMHATHBIX PACTCHUM, PUCYHKH
(dboTorpadun) )KMBOTHBIX C Pa3IMYHBIMU BUIaMU U3MEHYUBOCTH.

Jlabopamopnas paboma «VccnemoBaHue 3aKOHOMEPHOCTEH MOIU(DUKAIIMOHHON
U3MEHYMBOCTH. [locTpoeHnEe BapuallMOHHOTO psiia ¥ BapUALlMOHHON KPHUBOM».

Ilpakmuueckas  paboma  «Myrtanuu y  apo3oduiabl  (HA  TOTOBBIX
MUKpOTpenapaTax).

Tema 14. I'eHeTuKa YesiOBeKa

Kapuotun denoBeka. MexayHapoaHas mporpaMMa HUCCIEJOBaHUS T'€HOMA
geoBeka. MeToabl M3ydeHHs Te€HETHKH YeJIOBeKa: MeHeaIorHnYeCKUid, OJM3HEIOBBIH,
LUTOTCHETUYECKUN, TMOMYISALUOHHO-CTATUCTUYECKUNA, MOJIEKYJISIPHO-TEHETUYECKUM.
CoBpeMeHHOE  ONpENeNieHHEe  T€HOTHNA:  [OJHOT€HOMHOE  CEKBEHUPOBAHUE,
FEHOTUIIMpOBaHWEe, B TOM uucie ¢ nomompto [II[P-ananu3a. HacmencrBeHHbie
3a0oneBaHusl 4YeloBeKa. ['€@HHbIE W XPOMOCOMHBIE OO0Je3HM denoBeka. bomesnu ¢
HACJIEICTBEHHOM MPEeAPACHON0KEHHOCThIO. 3HAYEHUE MEAMIMHCKOM TE€HETUKH B
MPEIOTBPALLICHU N 51 JICYEHUH TEHETUYECKHUX 3a0oeBaHUi YEJI0BEKa.
MenukoreHeTH4eCcKoe KOHCYJIbTUPOBaHUE. CtBOJIOBBIE KJIETKH. [TonsThe
«TE€HETHYECKOTO rpy3a». DTUUECKHE aCTIEKThI UCCIEIOBAHUM B 00JACTH pelaKTUPOBAHUS
F€HOMAa U CTBOJIOBBIX KJIETOK.

I'enetnyeckne (pakTophl TMOBBIIMIEHHON UYYyBCTBUTEIBHOCTH  UEJIOBEKa K
GU3MYeCKOMY M XHUMHYECKOMY 3arpsi3HEHUIO OKpyxkaroiiel cpenpl. ['eHernueckas
MPEIPACIIONOAKEHHOCTh YEIOBEKA K MATOJIOTHSIM.

Jlemoncmpayuu:

Tabauyver u cxemwvr. «Kapuotun denoBeka», «MeToapl H3y4EHUST T€HETHKU
yesioBeKay, «l'eHeTndyeckue 3a001eBaHus YEIOBEKa.
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IIpaxmuueckas paboma «CoCTaBlIEHUE U aHAIU3 POJOCIOBHOIN.

Tema 15. Cenrekuust OpraHu3MoB

JloMecTukanus u cenekuus. 3apoKJAeHUE CEIEKINU U JoMecTukauu. Yuenne H. .
Basunosa o LleHTpax mpoucX0oXIeHHs 1 MHOT000pa3usi KyJbTypHBIX pacTeHuil. Poib
CEJIEKIIMM B CO3/1aHUU COPTOB PACTEHUU M MOPOJ KUBOTHBIX. COpT, mopojaa, IITaMM.
3aKOH TOMOJIOTMYECKHUX PAJOB B HacieACcTBeHHOW n3MeHunBoctd H.M. BaBuiosa, ero
3HAYEHUE ISl CEJIEKIIMOHHON paOOThI.

Metonbl cenekiMoHHONW paboThl. McKyccTBeHHBbIH OTOOp: MaccOBbIM 51
WHJMBUTYaJbHBIA. DTarnbl KOMOMHAIIMOHHOW ceneKiuu. VcnblTanue Mpou3BOIUTENICH
o MOTOMCTBY. OTOOp MO TEHOTHUIY C MTOMOIIBIO OLIEHKH (PEHOTHUIIa TOTOMCTBA U OTOOP
10 TEHOTUITY ¢ nomMoibio ananuza JJHK.

HckyccTBEeHHBIN MyTareHe3 Kak METOJI CEJICKIIMOHHON paboThl. PanuarimoHHblil 1
XUMUYECKUI MyTareHe3 Kak HCTOYHUK MYTallui y KyJIbTYPHBIX ()OPM OpraHU3MOB.
Hcnonp30BaHne reHOMHOTO PEeIaKTUPOBAHUSI U METOJI0B pekomMOuHaHTHBIX JIHK s
MOJIYYEHHSI UCXOHOTO MaTepurasa Il CEJICKIUU.

[Tonyyenune monumionaoB. BHyTpuBuaoBas rubpunusanus. biuskopoacTBeHHOE
CKpelIMBaHue, WM WHOpUIUHT. HepoacTBeHHOE CKpelMBaHHWE, WM ayTOPUJIUHT.
I'eTrepo3uc u ero npuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OTaaneHHas
rubpuauzanus. [Ipeononenne Oecronuss MEXBHAOBBIX TUOPUAOB. JlocTukeHuUs
CEJICKLIMU PACTEHUN U )KUBOTHBIX.

CoxpaHeHue U M3yYEHUE TEHETHUYECKUX PECYpPCOB KYJIbTYPHBIX PACTEHUH U HX
JTUKAX POAWYEH JJig CO3/JaHMsl HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SIMCTBEHHBIX
KYJBTYD.

Jlemoncmpayuu:

llopmpemui: H.. BaBunos, .B. Muuypum, I'./[. Kapnieuenxko, [LII. Jlykpsanenko,
Bb.JI. Acraypos, H. bopnoyr, /I.K. bensies.

Tabauyvr u cxemwvl: «lIeHTPBI TPOUCXOXKIEHUS W MHOTO00pa3usl KyJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJOTHYECKUX pPSJIOB B HACIEJACTBEHHOM W3MEHYMBOCTU,
«Metoapl cenexnuny, «OTaaneHHas THOpuAN3anus», «MyTareHesy.

Jlabopamopnas paboma «V3ydeHue COpPTOB KyJIbTYpHBIX PAaCTEHUHW H TIOPOJ
JOMAIIIHUX KUBOTHBIX).

Jlabopamopnas paboma «3yueHrie METOIOB CETEKIIMHA PACTCHUI.

lIpakmuueckasa paboma «IIpuBUBKa pacTeHUI».

Ikexypcusi «OCHOBHBIE METOABI U JOCTHKEHUS CEJIEKIUH PACTEHUN U KUBOTHBIX
(Ha CeJEeKIMOHHYIO CTaHIMIO, MJIEMEHHYI (DepMy, COPTOUCHBITATENbHBIN y4acTOK, B
TEIUTMYHOE XO035IUCTBO, B JIAOOPATOPUIO arpOYHUBEPCUTETA WIIK HAYYHOTO LIEHTPA)».
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Tema 16. BHOTEeXHOJIOrUA U CHHTETHYECKAA OMOJIOTUs

OOBEKTHI, UCTIOJIB3YyEMbIE B OMOTEXHOJIOTUHU, — KJIETOYHBIE U TKAHEBbIE KYJbTYPHI,
MUKpPOOPIraHU3MbI, UX XapakTepucTuka. TpaauunoHHas OMOTEXHOIOTUs: XJIe0oneueHue,
MOJIyYeHHE KHUCIOMOJIOUHBIX IMPOJYKTOB, BHHOJEIUE. MHUKPOOMOIOTUYECKU CUHTE3.
OOBEKThl MUKPOOHOJOTUYECKUX TeXHOJIOTUH. [Ipon3BoACTBO Oenka, aMUHOKHUCIOT H
BUTaMUHOB.

Co3nanue TEXHOJOTMM M HMHCTPYMEHTOB IEJIEHANPABICHHOIO HW3MEHEHHS WU
KOHCTPYUPOBAHUS T€HOMOB C LEJIbI0 NOJYYEHHUS OPraHU3MOB U HX KOMIIOHEHTOB,
coJiep KallluX He BCTPEUaIoLIUecs B MPUPOJie OMOCUHTETUYECKHE ITyTH.

Knerounas wuHxkeHepusa. MeToapl KyJabTyphl KIETOK M TKaHEW pPACTEHUHM W
KUBOTHBIX. KprobGanku. Comarnueckasi ruOpuin3anus 1 COMaTUYECKU IMOPUOTEHES.
Hcnonp30BaHue TaluIONIOB B CEIEKIHUUA pacTeHUil. MICKyCCTBEHHOE OIUIOJOTBOPEHUE.
PexoHCTpyKIMs AMLIEKIETOK U KIIOHUPOBAHUE KUBOTHBIX. METO/ TpaHCIUIAHTALIUU SAEP
KJIETOK.

XpoMocoMHasi M TeHHas WHXeHepus. VICKyCCTBEHHBIA CHHTE3 TeHa u
KoHcTpyupoBanue pekoMOrHanTHIX JIHK. JlocTrykeHus v mepCcneKTUBBI XPOMOCOMHOM
Y TeHHOW WHXEHEepUU. DKOJIOTHUECKUE U ITUYECKUE MPOOJIEeMbl T€HHON MHKEHEPUU.

Menunuackue OuotexHosoruu. IloctrenomHas 1udpoBas memuimua.  [ILP-
JIUarHocTuka. MeTaboIOMHBIN aHANN3, TEHOIEHTPUYECKUI aHaIu3 MpoTeoMa YeJloBeKa
IUISl OUEHKH COCTOSIHUSA €ro 3740pOBbs. MCIONb30BaHUE CTBOJOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OnommkeHepws I pa3pabOTKM  (PyHIaMEHTaIbHBIX OCHOB
MEIULIHUHCKAX TEXHOJOTHM, CO3aHUsl KOMIUIEKCHBIX TKAHEH COYETAaHHEM TEXHOJIOTHIA
TpeXMEpHOro  OwonmpwHTHHTa W ckaddoinauHra I pemieHus  3a1ad
NEPCOHAIIM3UPOBAHHON MEIUIIUHBI.

Coznanre BEKTOPHBIX BAKIIMH C ETBI0 00ecreueHrnss KOMOMHUPOBAHHOM 3alUThI
oT BO30yAUTENCH OPBU, YCTaHOBJICHUE MOJIEKY JISIPHBIX MEXaHU3MOB
¢bynkimonupoBanusi PHK-comepxammx BHPYCOB, BBI3BIBAIOIMIUX 0OCO00 OITACHBIC
3a001eBaHUS YEIIOBEKA U JKUBOTHBIX.

Jlemoncmpayuu:

Tabnuyvr u cxemsl: «VIcmoONb30BaHWE MHKPOOPTAHU3MOB B MPOMBIITUICHHOM
MPOU3BOACTBEY, «KneTouHass nHkeHepus», «l eHHas UHKECHEPUS».

Jlabopamopnas paboma «3yuenne 00beKTOB OMOTEXHOIOTHI.
llpaxmuueckas paboma «IlonmydeHre MOJTOYHOKHUCIBIX TTPOTYKTOBY.

Ikckypcusi  «buoTrexHonmoruss  —  BaXKHEHWINAass  MPOU3BOJAUTENIBHAS  CUia
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».

11 KIIACC
102 4, u3 HUX 8 4 — pe3epBHOE BpEMHI.
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Tema 1. 3apo:kaenue 1 pasBuTHE IBOJTIOIUOHHBIX MPEACTABJICHUH B 0MO0JIOTHHI

OpomonmonHas teopus Y. JlapBuHa. [Ipeanocsuiku BOSHUKHOBEHHS TapBUHU3MA.
KwusHp 1 HayuyHas nearenbHOCTh Y. JlapBuHa.

JBrokymue cuiabl 3BodounMd BuaoB 1o Y. [lapBuHy (BbICOKas MHTEHCUBHOCTD
Pa3MHOXEHUS! OPraHU3MOB, HACJIEICTBEHHAS] H3MEHYMBOCTh, 00pb0a 3a CyIleCTBOBAHUE,
€CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenue cunTeTnueckoi Teopuu spomoruu (CTI). HelTpansHas Teopus
sBomOIMU. COBpeMEeHHas 3BOJIIOIIMOHHAST OMOJIOTHS. 3HaYEHUE SBOITIOLMOHHON Teopuu
B (hOpMUPOBAHUM €CTECTBEHHO-HAYUYHON KapTHUHBI MUPA.

Jlemoncmpayuu:

Ilopmpemuwr: Apuctotens, K. Jlunnei, K.b. Jlamapk, 3.0K. Cenr-Unep, K. KioBbe,
Y. Mapsun, C.C. YerBepukon, N.W. lImansraysen, /1. Xonneiin, JI.K. benses.

Tabauyvr u cxemvt: «Cucrema >xuBoil npuponasl (mo K. Jlunuew)», «Jlectrura
KUBBIX cymiecTB (o Jlamapky)», «MexaHuzMm (GopMUpOBaHUS MPUCIOCOOJICHUA Y
pacTteHuil U KUBOTHBIX (1o Jlamapky)», «Kapra-cxema mapuipyTta nyrtemectBus Y.
Hapsuna», «Haxonku Y. [apBunay, «®opMbl 00prOBI 3a cyliecTBoBaHuey, «[lopoabl
rony0ei», «MHoroobpasue KyIbTypHbIX ¢GopM KamycTel», «llopoasl gomamHux
KUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BuaoB (mo Y. [apBuny)», «Cxema
COOTHOUIEHHUS NBWXKYIIUX CUJ 3BOJIOUUN», «OCHOBHBIE IOJIOKEHHUSI CUHTETUYECKOU
TEOPHH 3BOJIFOLIAN.

Tema 2. MUKPOIBOJIIOIHS U €€ Pe3yJbTaThl

[Tonynsiiust Kak 31eMeHTapHas equHULA HBoToUA. COBpEMEHHBIE METObI OLIEHKH
TeHETHYECKOro0 pa3HooOpa3uss U CTPYKTYphl monyisiuuid. M3MeHenwe reHodoHma
NOMYJIALIMM  KaK »3JIEMEHTApHOE H3BOJIIOLMOHHOE SIBIICHHE. 3aKOH TE€HETHYECKOTO
paBuoBecus [1. Xapnu, B. BaiinGepra.

DOnemeHTapHble (HAKTOPHI (ABMUKYIINAE CUIIBI) IBOIIONHH. MyTallMOHHBINA TPOLIECC.
KomOunatuBHas wu3MeHYuBOCTh. Jlpeili TeHOB — chydailHble HEHANpaBJICHHBIC
M3MEHEHHS YacTOT aJijiesiei B monysiusax. I dext ocnoBarens. Murparuu. U3omsus
nonyJisiiuii: reorpaduueckas (IpOCTPaHCTBEHHAs), OMoornyeckast (pernpoayKTUBHAs ).

EctecTBennsIit 0TO0p — HanpaBsstton Uit paxtop sBomonHH. DOPMBI €CTECTBEHHOTO
oTOOpa: IBWXKYIINUN, CTAOWIM3UPYIOMNN, pa3pbiBaOMui (Au3pynTHBHBNA). [lomoBoi
ot0op. Bo3HMKHOBEHNE 1 YBOIIOIMS COIMMAIBHOTO MOBEJCHUS KIUBOTHBIX.

[Iprcnioco6neHHOCTh OpraHu3MOB KakK pe3ysbTaT MHKPOIBOJIIOLUH.
Bo3nukHOBeHHe mpuCOcOONeHU y Opranu3MoB. ApoMopdo3bl U HAMOAJANTAIUH.
[Tpumepsl npucnocoOneHuit y opraHu3moB: Mopdosoruueckue, (HU3MOIOTHYECKUE,
Onoxumuyeckue, nopegeHueckrue. OTHOCUTEIBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero «xputepum u cTpykTypa. BumooOpazoBaHue Kak pe3ysibTaT
MUKpO3BOJIIOIUH. M30s1us — KitoueBoi (aktop BuaooOpa3oBanus. Ilytu u cnocoOsbl
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BHUJ1I000pa30BaHUS: aJJIONaTPUYECKOe (reorpaduueckoe), CUMITATPUUECKOE
(PKOJIOTUYECKOE), «MTHOBEHHOE» (MOJUIIOMAN3AMS, TuOpuau3amnus). JIIuTenbHOCTh
ABOJIIOIIMOHHBIX MTPOIIECCOB.

Mexanu3Mbl pOpMUPOBAHUSL OMOJIOTMUECKOTO pa3HOOOpa3usl.

Ponb sBosonmoHHON OuoNOorMU B pa3pabOTKe HAyYHBIX METOJ0B COXpaHEHUS
OouopaszHooOpaszusi. MUKPOIBOJIIONHUS W KOIBOJIOIHUSA TApPa3UTOB W HMX XO35EB.
Mexanu3Mbl GOpMUPOBAHUS YCTOMUMBOCTU K AHTUOMOTHKAM U CITOCOOBI OOPHOBI C HEMl.

Jlemoncmpayuu:

Ilopmpemuwi: C.C. UeTBepukos, J. Maiip.

Tabauyvt u cxemol: «MyTanuoHHAss U3MEHUYUBOCTHY, «llomysiiOHHAs CTPYKTYypa
BUga», «Cxema TposiBICHUsT 3akoHa Xapau—BaitnOepra», «/[Bwxyiiue CHITBI
ABONIIOIUNY,  «OJKOJOTMYecKas  M30JSAIUsl  TOMYJSIIUHA  CeBaHCKOM  (opernmy,
«l"eorpaduyeckasi M30JAMS JTUCTBEHHUIIBI CHOMPCKOW W JIMCTBEHHUIIBI JAypCKON»,
«ITonynsuMOHHBIC BOJHBI YHUCICHHOCTH XHUITHUKOB U XEpTB», «Cxema aercTBUS
€CTEeCTBEHHOTO 0TOOpa», «DopmMbl OOprOBI 3a cyliecTBOBaHUEY», «MHIYCTpUaTbHBIN
MmenaHu3My», «KuBble uckonaempiey, «IlOKpOBUTENBCTBEHHAs] OKpacKa >KHMBOTHBIXY,
«IIpenynpexnatoniasi  OKpacka IKHUBOTHBIX», «DU3MONOTHYECKUE  aJanTalumny,
«IIpucrnocoONeHHOCTh OPraHM3MOB U €€ OTHOCHUTENBbHOCTh», «Kputepuu Bumay,
«BunsinBoitnukny, «CTpykTypa Buiga B mnpupojnie», «CrocoObl BHA000pa30BAHUS,
«['eorpadmyeckoe BUIO000pa30BaHUE TpPEX BUIOB JAHJIBIIICH», «IKOJIOTHYECKOE
BUI000pa3oBanre BUIOB CHHHID, «llomurmmonasl pacteHuit», «KamycTHO-peneuHbIit
THOPHIY.

Obopyodosanue: TepOapuu pPacTEHUM, KOJUICKIIMM HACEKOMBIX, dydelia NTUI[ U
3BEpell ¢ mpuUMepaMH Pa3IUYHBIX MPHUCIIOCOOJICHUH, dydesia NTHUIl U 3Bepel pa3HbIX
BUJIOB, TepOapuu pacTeHUHN OJIM3KUX BUJOB, 00PA30BABIINXCS PA3IMYHBIMU CITIOCOOAMH.
Jlabopamopnas paboma «BrviaBlieHNE U3MEHYMBOCTH Y 0COOEH OJTHOTO BUJIA».

Jlabopamopnas paboma «llpucmocobneHuss OpPraHW3MOB M HUX OTHOCHUTEIbHAS
11e71eC000pa3ZHOCThY.

Jlabopamopnas paboma «CpaBHEHHE BUIOB 110 MOP(POTOTUIECKOMY KPUTEPHUION.

Tema 3. Makpo3BoJIIOLMS U €€ pe3yJIbTaThl

Mertoasl u3ydeHus: Makpod3Boutoluu. llaneoHTonornueckue MeETOJbl U3YUYEHUS
sBooruu. [lepexomnbie hopMbl U GUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpaduueckne mMetoapl uzydeHus: 3Bomonuu. CpaBHeHue (iopsl U GayHb
MaTepUKOB M OCTpOBOB. buoreorpadguueckue obmactu 3emiu. Bunbl-sHAEeMUKH U
PEITUKTHI.

OMOpHONIOTUYECKUE ¢ CPABHUTEIbHO-MOP(OIOTHUYECKHE METOAbl H3YUYCHUS
ABOJMIOUMU. ['€HEeTHYeCKME MEXaHM3Mbl DJBOJIOLIWHA OHTOIEHE3a U  MOSBICHUSA
ABOJIIOIIMOHHBIX HOBIIECTB. [ 'OMOJIOTMYHBIE U aHAJIOTUYHBIE OpraHbl. PynuMmeHTapHbIe
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OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO-TEHETUYECKHE, OMOXUMUYECKUE U MAaTEMAaTHYECKHE
METO/IbI U3YUYEHUS 3BONIONKU. [ 'oMoornyHblie reHbl. COBpeMEHHBIE METOIbI TOCTPOCHUS
(UITOTEeHETUUECKUX JEPEBHEB.

XPpOMOCOMHBIE MYTAIIMHU U IBOJIOIUSI TCHOMOB.

OO61ue 3aKkoHOMEPHOCTH (MpaBmiia) 3BoJOIMU. HeoOpaTuMOCTh IBOTIOIHH.
AnanrtuBHas paguanus. HepaBHOMEpPHOCTh TEMIIOB SBOJIIOIUH.

Jlemoncmpayuu:

Ilopmpemur: K.M. bap, A.O. Koanesckuii, @. Mromiep, 3. ['ekkens.

Tabauyvt u cxemvl: «OUITOTEHETUUECCKUN PSJT JTOMIAANY, «APXEONITEPUKCH,
«3Bepo3yOrie smieprl», «Creronedanbr», «Punnoputsr», «CeMEHHbIE MAOPOTHUKU,
«buoreorpaduueckue 3086 3eMiiny, «JIpeiid KoOHTUHEHTOBY, «PenukThIy, «HavanbHbie
CTauu SMOPHOHAIBHOTO Pa3BUTHSA TO3BOHOYHBIX JKMUBOTHBIX», «['OMOJOTWUYHBIE W
aHAJIOTUYHBIE OpraHb», «PyIUMEHTB», «ATaBU3MBIY, «XPOMOCOMHBIC HAOOPHI
YyelioBeKa W IuMMaH3e», «[JaBHbIe — HampaBieHusi  dBodouun», «Oomue
3aKOHOMEPHOCTH 3BOJOLIUN.

Obopyoosanue:  KOJIEKIUH, TrepOapuu, MYJSKM  HCKOMAEeMbIX  OCTaTKOB
OpPraHW3MOB, MYJSDKM TOMOJIOTUYHBIX, AHAJIOTMYHBIX, PYAUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIMM HACEKOMBIX.

Tema 4. IIpoucxoxkaeHue u pa3BuTHe )KU3HUA HA 3emJie

Hay4nble runote3sl NpOMCXOKICHUS KU3HU Ha 3emie. AOHOTreHe3 U MaHCIIePMUS.
JloHayuHble TIPEICTaBICHHUS O 3apOXKIACHUM KU3HU (KpeaunoHusM). [umoresa
IIOCTOSIHHOTO CaMO3apOKJICHUS KU3HU U €€ omnpoBepxkeHue onbitamu O. Pemm, JL
Cnamnanmanw, JI. [Tactepa. [IpoucxoxieHue sKM3HA | aCTPOOUOJIOTHSI.

OcHOBHbBIE 3Tanbl HEOpPraHWYECKOW sBoitonuu. [lmaHeTapHas (reosoruyeckas)
ABOTIOIHUSI. XUMHUYECKAsi HBOJIIOIMS. AOMOTCHHBIN CHHTE3 OPraHHMYECKUX BEIIECTB W3
Heopranudeckux. OmpiT C. Mumnepa u I'. FOpu. OOpa3zoBaHue NOTUMEPOB W3
MoHoMmepoB. KoanepBatnas runoreza A.M. Onapuna, runore3a nepBu4Horo 0ynboHa /1.
Xonneiina, reHeTrnaeckas runotesa . Memnepa. Pu6o3umsr (T. Uek) u rumotesa «Mmupa
PHK» V. I'mn6epra. ®opmupoBanre MeMOpaH M BOSHUKHOBEHHE IMPOTOKIICTKH.

Ucropust 3emnun u Metoapl ee u3ydeHusa. MckomaeMble OpraHMYECKHE OCTaTKHU.
I'eoxponosorust u ee MeroApl. OTHOCUTENbHASS M AOCONIOTHAS T'€OXPOHOJIOTHSI.
I'eoxpoHONIOTMYECKas MKana: 30HbI, 3Pbl, IEPUOBI, SIIOXU.

HauanbHbie 3Tambel opraHnveckou 3Boitonuu. [losiBIeHWE W SBOJIIOLHS TEPBBIX
KJIETOK. DBOJIOIMS MeTabomn3Ma. Bo3HUKHOBEHHE MEPBBIX dKOcHCcTeM. COBpEeMEHHbBIE
MUKPOOHBIE OMOIJIEHKM KaK aHajor MepBbIX Ha 3emiie coodiiecTB. CTpOMATOJHUTHI.
[TpokapuoThl U 3yKapUOTHL.

24



®denepanbHas padouas nmporpamma | buonorus. 10—11 knaccer (yriryOaeHHBIA YPOBEHbD)

[IpoucxoxaeHue 5>ykapuoT (CHUMOUOTeHe3). OBOJIOLHMOHHOE MPOUCXOXKICHHUE
BUpycoB. [Ipoucxoxnenne MHOTOKIETOYHBIX OPTaHU3MOB. BO3HMKHOBEHHE OCHOBHBIX
TPYII MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHBIE 3TaIbl BOJIOLMH BBICIINX pacTeHuil. OCHOBHbBIE apoMOpP(O3bI
pactenuil. Beixon pacrenuii Ha cyiy. [losiBieHne CIOpOBBIX PAaCTEHUN U 3aBOCBAHUE
nmu cymu. CemeHHble pacteHus. [Iporucxox1eHre IBETKOBBIX PACTEHH.

OcCHOBHBIE 3Talbl 3BOJIONUM KUBOTHOrO MHpa. OCHOBHbIE apoMOp(o3bl
KUBOTHBIX. Bennckas gayna. KemOpuiickuii B3pbIB — NOSIBJIEHUE COBPEMEHHBIX THIIOB.
IlepBele  xopnoBble KUBOTHbIE. JKu3Hp B BOoJe. OBOJIOLUSA IMO3BOHOYHBIX.
[Ipoucxoxnenue ampuouil u pentwiuid. IlpoucxoxxaeHue MIECKOMUTAIOMINX U TTHUL.
[Mpuniun xmtoyeBoro apomopdosa. OcBoeHHEe OECO3BOHOYHBIMH U MO3BOHOYHBIMHU
KUBOTHBIMU CYIITH.

Pa3Butre xu3HM Ha 3emiie IO 3paM U MEPUOAAM: apXei, MPOTEPO30i, MaNIeo30i,
Me3030H, KaitHo30#. OO0Ias XapakTepuCTUKa KIUMaTa U TE€OJOTHYECKUX MPOIECCOB.
[losiBneHue U pacuBeT XapaKTEPHBIX OPraHMW3MOB. YTJIe0Opa3oBaHHE: €ro yCIOBUS U
BJIMSTHUE HA Ta30BbIA COCTaB aTMOCHEPHI.

MaccoBble BbIMHpaHHS — 3KOJOTMYECKHE KpU3UCHI mpouuioro. Ilpuumasl u
CIEACTBUS MAacCOBbIX BbIMUpaHUN. COBPEMEHHBI OSKOJOTMYECKUM KPHU3HUC, €ro
ocobdenHoctu. [Ipobiiema coxpanenus 6mopaznoobdpas3usi Ha 3emiie.

CoBpemeHHasi cuctemMa opraHudeckoro wmwupa. [lpuHiunel kiaccudukanuu
oprann3MoB. OCHOBHbIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

Jlemoncmpayuu:

Ilopmpemuol: ®. Penn, JI. Cnannanuanu, JI. [Tactep, .M. Meunukos, A.W. Onapus,
. Xonneiin, I'. Mennep, C. Muinep, I'. FOpu.

Tabauyvr u cxemovl: «Cxema ombiTa ®@. Penn», «Cxema ompita JI. Ilactepa mo
M3YYECHHUIO CaMO3apOXaeHUs KU3HW», «Cxema ombita C. Mumnnepa, I'. FOpu», «ITambl
HEOPraHWYeCKOW 3BoMOIUN», «l'eoxpoHosiorndeckas mmkaina», «HadanbHbie 3Tambl
OpraHu4YecKor HBomonumn», «Cxema 00pa30BaHUS SYKapHUOT IyTEeM CHMOHMOTEHE3a,
«Cucrtema xuBOM mpupoab», «CTpoeHue BHpYca», «ApoMopdO3bl pacTEHUII»,
«Punanoputely, «OIHOKIETOUHBIE BOAOPOCIN», «MHOTOKJICTOUYHBIC BOJIOPOCITH,
«Mxu», «llanopotHuku», «l'omocemMeHHble pacTeHUs», «Opraibl IIBETKOBBIX
pacreHuit», «Cxema pa3BUTHS JKUBOTHOTO MHpPa», «ApoMop(dO3bl KHBOTHBIXY,
«IIpocrenmuey», «Kumednononoctubiey, «llmockue depBu», «HUICHUCTOHOTHEY,
«Pp10BI», «3emHOBOAHBICY, «lIpecmbikarommecs», «IITuib», «MaekonmuTarIMe,
«Pa3BUTHE KU3HU B apXEUCKOM 3pe», «Pa3BUTHE )KU3HUA B TPOTEPOZOMCKOM 3pey,
«Pa3BuTHE XU3HM B MAJIEO30UCKOU 3pe», «Pa3BUTHE JKM3HM B ME3030MCKOM 3pey,
«Pa3BUTHE KHW3HU B KaWHO30MCKOM 3pe», «COBpeMEHHass CUCTEMa OPTraHUYECKOTO
MUPay.
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Obopyoosanue: TepOapun pacTeHUN Pa3IUUHBIX OT/AEJIOB, KOJUICKIIUH HACEKOMBIX,
BIIQXKHBIE MpernapaTrbl XUBOTHBIX, PAKOBHUHBI MOJUIIOCKOB, KOJUICKIIUHM WIJIOKOXKHUX,
CKEJICTHI T03BOHOYHBIX KUBOTHBIX, UyUesa MTUIl U 3BePel, KOJUICKIIMN OKaMEHEIOCTEeH,
MOJIE3HBIX UCKOIMAEMbIX, MYJISIXKM OPraHUUYECKUX OCTaTKOB OPTraHU3MOB.

Bupmyanvnas nabopamopnas paboma «MopaenupoBanue onbiToB Muuiepa—tOpu
M0 M3Yy4YCHUI0 aOMOTEHHOT0 CHHTE3a OPraHMYeCKUX COCIUHECHUI B TEPBUYHOU
atMocdepe».

Jlabopamopnasa paboma «/3yueHue u onucaHue UCKOMAEMbIX OCTAaTKOB APEBHUX
OpraHU3MOBY.

IIpaxmuueckaa paboma «VI3yueHne 0COOEHHOCTEW CTPOEHUS PACTEHUU pPa3HBIX
OTJIETIOBY.

Ilpakmuueckas paboma «VI3ydyeHue oOCOOCHHOCTEW CTPOCHHS TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. IIpoucxoxaenue yejaoBeka — aHTponorenes Paznenst
Y 33/1a4d aHTPONOJIOTMU. MeTo1bl aHTPOIIOJIOTUH.

CraHoBlIeHME TIPEACTABICHU O TMPOUCXOXKICHUU YeloBeKa. PenurnosHsie
B033peHUsl. COBPEMEHHBIE HAYYHBIE TEOPHUU.

CxoncTBo yenoBeka € KMBOTHBIMH. CHCTEMAaTHUECKOE IMOJIOKEHHE 4YEJIOBEKA.
CBHETENHCTBA CXOACTBA YEJIOBEKA C JKUBOTHBIMH: CPAaBHUTEIHHO-MOp(doIoruyeckue,
AMOPHUOIOTHYECKUE, (PUZUOIOT0-OMOXUMHUYECKHUE, MoBeaeHYeckne. OTInyus 4enoBeKa
OT >XKMBOTHBIX. [IpsAIMOXOK/IeHHE U KOMIUIEKC CBSI3aHHBIX C HUM IpU3HAKOB. Pa3Burtue
TOJIOBHOTO MO3Ta ¥ BTOPOW CUTHAJIbHOM CHUCTEMBI.

JBuxymme cuibl ((QakTopbl) aHTPOIOTEHE3a: OHOJIOTHYECKHE, COIMAJbHBIC.
CooTHorieHre OMOJIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTECHE3E.

OcHOBHBIE CTaauM aHTpoIoreHe3a. PaHHMe denmoBeKOOOpa3HBIE OO0E3bsIHBI
(MPOKOHCYIBI) U paHHHWE TOHTUIBI — OOIIUE MPEIKA YEeTOBEKOOOPA3HBIX 00€3bSIH U
mosied. ABCTpaJONUTEKH — ABYHOTHE NpeAkd oAecd. YeloBeK yMenblil, NepBble
W3TOTOBJIEHUS OpYAUU TpyZAa. YenoBeK NpsAMOXOASIIMNA W IEPBBIM BBIXOJ JIIOACH 3a
npenensl Appuku. UenoBek TeimenbOeprckuii — oOmmil mpeqoK HeaHAepTaIbCKOTO
YEJI0BEKA M YEI0BEKA pa3yMHOro. YenoBeKk HEaHIEpTAIbCKUI KaK BU JIFOAEH XOJI0AHOTO
KJInMara. YemoBeK pa3syMHBIM COBPEMEHHOTO THIA, JEHHCOBCKUM YEJIOBEK, OCBOCHHUE
KOHTUHEHTOB 3a npenenamu Appuku. [laneorenernka u naaeoreHOMHKA.

DOBOJIIOIUS COBPEMEHHOTO 4eNoBeKa. ECTeCTBeHHBIM OTOOp B MOMYJSLMIX
yesnoBeka. MyTalmoHHbIi nponece U noaumopdusm. IlonynasroHHbIE BOJIHBI, ApEud
TE€HOB, MUTpalus U «3p(PeKT ocCHOBATENS B MOMYISALUIX COBPEMEHHOTO YeIOBEKa.

Uenoseueckue pacel. [lonstue o pace. bonbmme pacel:  eBporeouHas
(eBpazutickas), aBCTPAJIO-HETPOUTHAS (3KBaTOpHANTBHAS), MOHTOJIOUTHAS
(azuarckoamepukaHckas). Bpemsi u myTu pacceiieHus 4esoBeka 1o rjaaHere. EAuHCTBO

26



®denepanbHas padouas nmporpamma | buonorus. 10—11 knaccer (yriryOaeHHBIA YPOBEHbD)

yeynoBeyeckux pac. Hayunasg HecocTosiTenbHOCTh pacusma. [IpucnocoOieHHOCTh
YeJIoBEeKa K pa3HbIM YCJIOBUSIM OKpYy»Xarollel cpenbl. BiusHue reorpaguyeckoil cpebl
u Apeiida reHoB Ha MOP(POJIOTHIO U (PUUOJIOTHIO YETIOBEKA.

MexaucCUIuIMHapHble METOJIbl B (pu3nyeckor (OMOJOrnYecKor) aHTPOIOJIOTHH.
OBOJIIOIIMOHHAS AHTPOMOJIOTUS M TAJECOAHTPOIIOJIOTUS YENOBEYECKUX MOMYJIALMM.
buoconnanbHble HMCCIENOBAHUS IPUPOABI 4esloBeKa. lccinenoBaHne KOIBOJOLHM
OMOJIOTUYECKOTO U COLIMATIBHOTO B YEJIOBEKE.

Jlemoncmpayuu:

lopmpemur: Y. Japsun, JI. JIuku, f.4. Porunckuir, M.M. I'epacumos.

Tabnuyvr u cxemwvl: «MeTonbl AHTPOMOJOTUWY», «[ OJOBHONW MO3I YeJIOBEKa»,
«YenoBekooOpa3Hbie 00e3bsiHBDY, «CKEJeT UeJoBeKa U CKeJIeT IMMIan3e», «Py1uMeHThl
U aTaBU3MbDY, «/[BHXKyIME CUIIBI aHTPOIIOTE€HE3a», «IBOJIOIMOHHOE IPEBO YEIIOBEKA,
«ABcTpanonutek», «HenoBek ymenslit», «HenoBek NpAMOXOASIIUN», «JleHUCOBCKUI
yenoek» «Heanpepranbubl», «KpomanboHupl», «lIlpenkum demoBeka», «ITamsl
ABOJIIOLIMM YeJIOBEKay, «Packl uenoBekay.

Obopyoosanue: MYISDKA OKaMEHEIIOCTEH, MPEAMETOB MaTepUaTbHON KYIbTYPHI
NPEIKOB deJoBeKa, penpoaykuuu (pororpaduu) KapTUH C MHQOJOTHYSCKHMH U
OMOJCHCKUMH  CIOKETaMH  TNPOUCXOXKACHHUS  4YelloBeka, (ortorpadum  HaXOmOK
MCKOITAeMBIX OCTAaTKOB YEJIOBEKA, CKEIIET YeJIOBeKa, MOJIEIh Yepera YeJI0OBeKa U ueperna
IIMMITaH3€, MOJIE]h KHUCTH YeJOBEKa W KHCTH IIMMIIAH3€, MOJIEIH TOpca IPEIKOB
YeIIOBEKa.

Jlabopamopnas paboma «/3yueHne oCoOOCHHOCTEH CTpOEHHUS CKeleTa 4yeloBeKa,
CBSI3aHHBIX C TIPSIMOXOXKICHACM.

Ilpaxmuueckas paboma «V3ydeHue dKOJOTUUECKUX aTanTaIllui YEITOBEKay.

Tema 6. Jdkojioruss — HayKa 0 B3aMMOOTHOIIEHUSX
OPraHM3MOB M HAJOPTraHU3MEHHBbIX CHCTEM C OKPY KaKIIeH cpeaou
3apokJieHre U pa3BUTHE dKojoruu B Tpynax A. I'ymbonsara, K.®@. Pynse, H.A.
CeseprioBa, 3. I'ekkens, A. Tenciu, B.H. Cykauea. Paznens! u 3agaun skosioruu. CBs3b
9KOJIOTUH C IPYyTUMU HayKaMH.

Mertonsi 3xonoruu. [loneBbie HAOMIOAEHNA. DKCIEPUMEHTHI B SKOJIOTHH:

MPUPOJIHBIE U TabopaTOopHbIe. MoieTMpoBaHKE B SKOJOTHH. MOHUTOPUHT OKpPYXKaroIiei
CpEeIbl: JIOKAJTbHBIN, pETHOHAJIBHBIN U TTI00aTbHBIH.

3Ha4YCHUE SKOJOTMUECKUX 3HAHUM I YEJIOBEKAa. DKOJOTHY€CKOE MUPOBO33PECHUE
Kak OCHOBa CBSI3€M denoBeuecTBa C MNpUpoaod. DOpMHpOBAHHE 3SKOJIOTHYECKOU
KYJIBTYPBI U 3KOJIOTHYECKOM TPAMOTHOCTH HACEJICHUA.

Jlemoncmpayuu:

llopmpemuwi: A. I'ym6onbar, K.®. Pynse, H.A. CeBeprios, 3. I'ekkens, A. Tencnu,
B.H. Cyxkaues.
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Tabnuyer u cxemwvl: «Pa3zmensl skomormm», «Metoasl s3Kojgorum», «Cxema
MOHHUTOPHUHTA OKPYKAIOIIEH CPEIIbD».

Jlabopamopnas paboma «3yueHne MeTO10B S3KOJIOTUYECKUX UCCIIETOBAHUINY.

Tema 7. Opranusmbl U cpeia 00UTAHUSA

Okonoruyeckue (pakTopbl M 3aKOHOMEpPHOCTHM uX JedctBud. Kiaccudukanus
HKOJIOTHYECKUX (PAaKTOpPOB: abHOTHYECKUEe, OuoTHuYeckHue, aHTpomnoreHHele. OOmme
3aKOHOMEPHOCTH JACHCTBUS dKojoruyeckux @akropos. IlpaBuno wmunumyma (K.
Mmnpenrens, HO. Jlubux). TonepaHTHOCTb. OBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBbl.

Abuotnueckue (axroprl. CBeT Kak 3kosioruueckuii Qaxrop. JleicTBue pasHbIX
YYaCTKOB COJIHEYHOT'O CIEKTpa Ha OpraHM3Mbl. DKOJOTMYECKUE TPYNIbl PACTEHUH WU
’KUBOTHBIX 10 OTHOILIEHHUIO K cBeTy. CUrHalIbHas poJib cBeTa. DOTONEpHOINU3M.

Temneparypa kak sxosioruueckuit pakrop. JleiicTBue Temneparypbl Ha OPraHU3MBI.
[loiikunoTepMHbIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE M CTEHOTEPMHBIE
OpraHU3MBl.

BrnaxHocte kak axonorumdeckuit  dakrop. IlpucmocobiieHust pacTeHUi K
nojaepxkaHuio BogHoro OanmaHca. Kimaccugukanus pacTeHHM 1O OTHOLIEHHMIO K BOJE.
[IpucniocoGneHns KUBOTHBIX K U3MEHEHHUIO BOJJHOTO PEXHUMA.

Cpenbl oOWTaHMSI OpPraHU3MOB: BOJHAs, HAa3eMHO-BO3AYIIHas, IIOYBEHHas,
riyOMHHas MOANOYBEHHAas, BHyTpUOpraHu3MeHHas. OU3NKO-XUMHUUYECKHUE 0COOEHHOCTH
cpen obuTaHust opraHu3MoB. [IpucnocobseHust OpraHu3MoB K KU3HU B Pa3HbIX CpeAax.

buonornyeckne purMmel. BHemHne n BHyTpeHHUE pUTMbI. CyTOUYHBIE U FOJUYHBIE
puT™MBl. [Ipucnoco61eHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBUN KU3HU.

XKuzuennsie ¢opmbl opranuzMoB. [lonsitue o >ku3HeHHOU (opme. JKu3HEHHBIE
dbopMBI  pacTeHMii: JEepeBbA, KYCTapHUKH, KyCTapHUYKH, MHOTOJETHHE TPaBHI,
ONHOJNIETHHE TpaBbl. JKU3HEHHBIE (POPMBI JKUBOTHBIX: THAPOOMOHTHI, TE€OOHUOHTHI,
a’poOnoHThl. OCOOEHHOCTH CTPOCHUS M 00pa3a KU3HU.

buotnyeckue ¢dakTopel. Bumbl OMOTHYECKHX B3aUMOJCHCTBHUI: KOHKYPEHIIHS,
XHITHAYECTBO, CuUMOMO3 u ero Qopmel. [lapasutusm, koomepamusi, MYTyaawu3M,
KOMMEHCAIIN3M (KBapTUPAHTCTBO, HaxyieOHU4YecTBO). Hetpodudeckue B3auMoaeiicTBus
(Torrmueckue, dopudeckue, padbpudueckue). 3HaUCHHE OMOTHYCCKHUX B3aMMOJICHCTBUM
JUIs CYILIECTBOBAaHUSA OPraHU3MOB B cpeae oOutaHus. [IpUHIMI KOHKYPEHTHOTO
HCKITIOYECHUSI.

Jlemoncmpayuu:

Tabnuyvr u cxemwl: «Ikojoruueckue (QPaktopel», «CBETOBOM  CHEKTPY,
«IKOJIOTUYECKUE TPYMNMbl >XUBOTHBIX MO OTHOILIGHUIO K CBETY», «TeminokpoBHbIE
KUBOTHBIE», «XOJIOJHOKPOBHBIE KUBOTHBIE», «DU3HOJOrMYECKUE  aJanTalllu
KUBOTHBIX», «Cpelibl 0OUTaHUsI OPraHu3MOBY, «bronornueckue puTMbl», « KHU3HEHHBIE
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GbopMBI  pacTeHHIDY, «KusHeHHbie  GOPMBI  KUBOTHBIX), «JKrocucrema
IITUPOKOJIMCTBEHHOTO Jiecay, «IKOCHCTEMa XBOWHOro Jseca», «llemnm mnuTanus»,
«XumanuecTBOY, «Ilapazutusmy, «Koukypermus», «CuMonosy, «KommeHcamn3m.

Obopyooeanue: repdbapunl paCTCHUN U )KUBOTHBIX, TPUCIOCOOJIECHHBIX K BIUSHUIO
Pa3IUYHBIX JKOJOTUYECKUX (aKTOpOB, repdapuul CBETOITIOOUBBIX, TEHEIIOOWBBIX W
TEHEBBIHOCIIMBBIX pPACTCHUW, CBETONIOOWBBLIC, TECHEMOOWBBIE W TEHEBBIHOCIUBBIC
KOMHATHBIC pacTeHHs, TepOapuu M KOJUICKIIHMH TETUIONIOOMBBIX, 3UMOCTOWKHX,
MOpPO30yCTOMYMBBIX pAcCTCHWH, dydela NTUI[ W 3Beped, TepOapwM pacTeHUH,
OTHOCSIITUXCS K TUTpoduTaM, kcepopuram, Me30puTaM, KOMHATHBIC PACTCHUS JTaHHBIX
TPy, KOJUISKIIMK JKUBOTHBIX, OOMTAIOIIMX B Pa3HBIX Cpelax, repoapuu W KOJUICKIIUU
pacTeHUl W JKUBOTHBIX, OOJIAJAIONIUX YEPTaMHU IPUCIIOCOOJEHHOCTH K CE30HHBIM
U3MCHCHHMSIM YCJIOBUH JKM3HU, TepOapuM W KOJUICKIIMM PACTCHUH W KUBOTHBIX
Pa3IUYHBIX JKU3HCHHBIX (DOPM, KOJUICKIIUW >KMBOTHBIX, YYAaCTBYIOIIUX B Pa3IMYHBIX
OMOTHYCCKUX B3aMMO/ICHCTBHSIX.

Jlabopamopnas paboma «BBIsSBICHHE MPUCTIOCOOJIECHUN OPTraHU3MOB K BIIMSIHUIO
CBETay.

Jlabopamopnas paboma «BbIsSBICHUE MPUCITOCOOICHUN OPTaHU3MOB K BIIHSHHUIO
TEMIIEPaTyPhI».

Jlabopamopnas paboma « AHATOMHYECKHE OCOOCHHOCTH PACTCHUHN M3 Pa3HBIX MECT
OOHUTaHUA.

Tema 8. Jko0rusi BUAOB U MOMYJISAIM A

DKOJIOTUYECKHE XapaKTEPUCTUKH Momyasanuu. [lomynsuus kak OwoJiorudeckas
cucreMa. Poiib HEOTHOPOIHOCTH cpefbl, (U3HMYECKUX OaphepoB M OCOOCHHOCTEH
Owosioru BUJOB B (OPMUPOBAHWH TPOCTPAHCTBEHHOW CTPYKTYpPHl TOMYJISIHH.
OCHOBHBIE TIOKA3aTENIM MOMYJAIMUA: YACICHHOCTb, IJIOTHOCTh, BO3pACTHAS U IOJIOBAs
CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMIT pOCTA, CMEPTHOCTh, MUTPAIIHS.

Dxojiorudeckas CTpykTypa mnonyisiuu. OIleHKa YHCICHHOCTH MOMYJISIUH.
JluHamMyKa TOMyJAIlMd W €€ peryiasuus. DbHOTHYeCKH MOTEeHIMal TOMYJISLINH.
MoaenupoBaHue IMHAMHUKA MoNyJsiuu. KpuBble pocTa YHUCICHHOCTH MOMYJISIIUM.
KpuBbie BopkuBaHUS. Perynsaiius 4ucIeHHOCTH MTOMYJISIITUI: POJIb (PaKTOPOB, 3aBUCIITUX
Y HE 3aBUCAIIMX OT IJIOTHOCTH. DKOJOTUYECKUE CTpaTeruu BUJ0B (r- u K-cTtpaterun).

[TonsiTue 06 ’KoIOTMYECKOM HuUIle BUAA. MectooOuTanue. MHoOromepHas MoJeib
skosiormyeckon Humm .M. XatumHcoHa. Pa3mepel 3KOJIOrMYE€CKOW  HHIIIM.
[ToTeHuanbHas U peaJin30BaHHAS HUIIIH.

Bun kak cucrema nonysisinyil. Apeansl BU10B. BUIbI M X )KU3HEHHBIE CTPATETUH.
DKONIOTUYECKHE IKBUBAICHTHI.

3aKOHOMCpHOCTI/I IOBCACHUA U MI/IFpaI_[I/Iﬁ ’)KUBOTHBIX. buoOJIOrnYecKne WHBa3uU
qYXXCPOJAHLIX BUIOB.
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Jlemoncmpayuu:

Ilopmpem: JI.1. XaTunHCOH.

Tabnuyvst u  cxemwvl.  «IKOJOTUUECKHUE  XAPAKTEPUCTUKU  TOMYJISIIHUY,
«IIpocTpaHCcTBEHHAs] CTPYKTypa MOMyISUUN», «B0O3pacTHbIe MUpaMUIbl MOMYJISIIIAN,
«CKOpOCTh 3aceNeHUs] MOBEPXHOCTHU 3EMJIM Pa3IMUHBIMU OpraHuzMamMun», «Mopaenb
skonorndeckor Humu .M. XatauHcoHay.

Obopyoosanue: repbapuu paCTeHUHN, KOJUICKIIUH KUBOTHBIX.

Jlabopamopnas paboma «IlpucnocoOieHus: CEeMsIH PaCTEHHUM K pacCeNeHUIo».

Tema 9. Jkos0rust co0001ECTB. IKOJOTHYECKHE CUCTEMBbI.

CoobmiecTBa opranu3MoB. bruorieHo3 u ero cTpyktypa. CBsi3u MeXIy OpraHu3MaMu
B OMOIIEHO3E.

OkocuctemMa kak OTkpbiTas cucteMa (A.Jl. Tencnaum). OyHKIHOHAIbHBIC OJIOKH
OpraHW3MOB B JKOCHUCTEME: MPOJYILEHTHI, KOHCYMEHTBI, peayleHThl. Tpoduueckue
ypoBHH. Tpoduueckue nenu u cetu. AGnotTudeckue 0J0ku d3kocucteM. [104BbI U UiIbl B
sKkocucTemMax. KpyroBopot BEIIeCTB U MOTOK YHEPTUU B IKOCUCTEME.

OcCHOBHBIE TIOKa3aTeNM SKOCHCTEMBbI. buomacca u mpoaykuus. ODKOJOTMYECKHE
MUPAMUJIBI YHCEI, 0MOMACChl U YHEPTUH.

HampaBieHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. I[lepBuunbie u
BTOPUYHBIE CYKIIECCUM W WX NPUYMHBL. AHTPONOTE€HHBIE BO3JECHCTBUS HA CYKLECCHHU.
KnumakcHoe coobmectBo. buopaznoobpasue u nmoiaHoTa KpyroBopoTa BEIIECTB — OCHOBA
YCTOMYUBOCTHU COOOIIECTB.

[IpupoaHbIE SKOCUCTEMBI.

AHTpOIIOTEHHBIE 3KOCUCTEMBI. Arposkocuctema. ArpolieHo3. Paznuuusa Mexmy
AHTPOINOr€HHBIMU U MIPUPOAHBIMU IKOCUCTEMAMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoackast guiopa u
¢dayna. CunanTpomnm3zanus TOpojckoi (ayHbl. buonormdyeckoe M XO3SMCTBEHHOE
3HAUEHHUE arpOIKOCUCTEM M YPOOIKOCHUCTEM.

3aKoHOMEpPHOCTH (OPMUPOBAHMS OCHOBHBIX B3aWMOJCUCTBUN OPraHU3MOB B
skocuctemax. llepeHOoc SHepruM W BEIIECTB MEXKAY CMEXKHBIMH SKOCUCTEMaMHU.
VY cTONYMBOCTh OPraHU3MOB, MOMYJSIHUNA M SKOCUCTEM B YCIOBUSX €CTECTBEHHBIX U
AHTPONIOT€HHBIX BO3/CHCTBUMN.

MeTo10710THs MOHUTOPUHTA €CTECTBEHHBIX M aHTPOTIOT€HHBIX IKOCUCTEM..
Jlemoncmpayuu:
llopmpem: A.Jl. Tencau.

Tabauywr u cxemwvr: «CTpyKTypa OMOLIEHO3a», «IKOCUCTEMA IIUPOKOIUCTBEHHOTO
jJeca», «IKOCHUCTeMa XBOWHOrO Jieca», «DyHKIMOHAIBHBIE TPYIIbl OPTraHU3MOB B
skocucteme», «KpyroBopot BemiecTB B 3kocucteMe», «llenu nutanus (macrOuiiHas,
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ACTPUTHAS)», «ODKOJOTHYECKas THpaMuja 4Yucem», «IKOJIOTUYEeCKas MUpaMuja
Oonomaccel», «OJKOJOrmYeckas mnupamuaa sHeprum», «OO0pa3oBaHue OonoTay,
«IlepBuunas cykueccus», «BoccraHoBieHme Jieca ToOcie MOXapa», «IKOcHUCTeMa
o3epa», «ArporeHo3», «KpyroBopoT BemIeCTB W TOTOK DSHEPTUU B arporeHo3ey,
«IIpumepsl ypOosKOCUCTEM.

Obopyodosanue: TepOapuu pacTEHUM, KOJUICKIIMM HACEKOMBIX, uUydesla NTUI[ U
3Bepel, repOapuu KyJIbTYPHBIX M JUKOPACTYIIUX PACTCHMIA, aKBapUyM KaK MOJEb
OKOCHCTEMBI.

IIpaxmuueckasn paboma «V3y4eHne u onucanue ypoodIKOCHUCTEMBD.

Jlabopamopnas  paboma «W3yuenwe pazHoOOpaszusi MEJIKUX TOYBEHHBIX
YICHUCTOHOTUX B Pa3HBIX IKOCUCTEMAX.

Ixekypcus «IKCKYpCHs B TUIIMYHBIA OUOTeo1ieH03 (B 1yOpaBy, O€pe3HsIK, eIbHUK,
Ha CyXOJI0JIbHBIM WJIU MIOMMEHHBIH JIYT, 03€p0, 00JI0TO)».

IKcKypcus « IKCKYpCHsl B arpo3KOCUCTEMY (Ha 10JI€ WK B TEINIMYHOE X0341HCTBO)».

Tema 10. buocdepa — riodanbHas IKOCUCTEMA

buochepa — oOmennanerapHas o6ojgouka 3emiid, T/€ CYIIECTBYeT WM
CyILIIeCTBOBaja *U3Hb. Pa3zBuTHe mpejacraBieHuid o Ouochepe B Tpymax 3I. 3rocca.
Yuenune B.. Bepnanckoro o 6uocdepe. Obmact Ouocepsl u ee cocraB. Kupoe
BeIeCTBO Onocdephl U ero PyHKITUH.

3akoHOMEpHOCTH cyliecTBoBaHus Ouocheprl. OcobeHHOocTH OMOchepbl Kak
r1o0anpHON 3KOocUCTeMBl. J(MHamudeckoe paBHOBecue B Ouochepe. KpyroBopoTsr
BEIIECTB U OMOTCOXMMHUYECKUE HUKIBI (Yyriaepoja, a3oTa). PUTMUYHOCTh SBICHHN B
ouocdepe.

3onanpHOCTh OMOcdepnl. [lonsitue o O6uome. OCHOBHBIE OWOMBI CYIIW: TYHIpA,
XBOWHBIE Jieca, CMEIIaHHBIE W IIUPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHbBI, MYCTHIHH,
TPOIUYECKUE JIeca, BHICOKOTOPhS. Kiumar, pacTUTENbHBIN U JKMBOTHBIH MHUpP OMOMOB
CyILH.

CtpykTypa U (YHKIUSI KUBBIX CHUCTEM, OIIEHKAa HUX PECYpPCHOTO TOTCHIHMAla W
o6unochepHbIX HYHKITHIA.

Jlemoncmpayuu:

llopmpemuwi: B.. Bepnanckuii, 3. 3tocc.

Tabnuyvr u cxemwr: «leocheppr 3emmm», «KpyroBopoT aszora B TPHPOACY,
«KpyroBopoT yriiepona B mpupojie», «KpyroBopot kuciopoja B Ipupoe»,
«KpyroBopoT Boabl B npupojae», «OcHOBHbIE OMOMBI cyminy, «Knumatuueckue nosca
3emumm», «Tynapa», «Takray, «Cmemannbeii jec», «llIupokosMCTBEHHBIN JeCy,
«Crenby, «CaBanHa», «IlycTbiHs», « TponmUYeCcKui Jiec.

Obopyoosanue: repdbapuul paCTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.
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Tema 11. YesroBek 1 OKpy:Kalomas cpeaa

DKOJIOTMYECKHE KPU3UCHl U UX NpuunHbL. Bo3jelcTBue udenoBeka Ha Ouocdepy.
3arpsi3HEHHE BO3AyIIHOM cpeabl. OXpaHa Bo3ayXa. 3arpsi3HEHHE BOJAHOM cpeanl. OxpaHa
BOAHBIX pecypcoB. Paspymenue nmoussl. OXxpaHa MOYBEHHBIX pecypcoB. M3meHeHue
KJIMMAaTa.

AHTpPONIOTEHHOE BO3JCHCTBUE HA PACTUTEIBHBIM M KUBOTHBIM Mup. OxpanHa
PACTUTENIBHOTO U )KMBOTHOrO Mupa. OCHOBHBIE IPUHIIMIIBI OXpaHbl MPUPObl. KpacHbie
kHuru. Ocobo oxpansiemblie npupojnbie Tepputopun (OOIIT). borannueckue caapl u
300JI0TUYECKUE TTAPKH.

OCHOBHBIE TPHUHIMIBI YCTOWYUBOTO PA3BUTHS YEJIOBEUECTBA U MPHUPOJBI.
PanvonanbHO€ MPUPOJIONOJIB30BAaHUE W COXpaHEHHUE OMOJIOTMYECKOro pa3HooOpas3us
3emuin. OO01IME 3aKOHOMEPHOCTH TJI00AIBHBIX IKOJIOTHYECKUX KpU3UCcOB. OCOOEHHOCTH
COBPEMEHHOI'0 KPU3HCa U €T0 BEPOSTHHIE MTOCIIEICTBUS.

Pa3BuTHE METO/I0B MOHUTOPHHTA PAa3BUTHS OMACHBIX TEXHOTCHHBIX ITPOIIECCOB.

Jlemoncmpayuu:

Tabnuyer u cxemsvi: «3arpsizHeHue aTMocdepbl», «3arpsi3HEHHE TUAPOChHEPHD,
«3arpszHenue mouBbl», «[lapHUKOBBIN 3PdekT», «Ocobdo oxpaHseMble MPUPOIHBIE
TEppUTOpUNY, «MOJeNH yIpaBIsieMOro MUPay.

Obopyoosanue. dhotorpaduu oXpaHIeMbIX PAaCTCHHUMN U )KUBOTHBIX KpacHo! KHUTH
Poccuiickoit @enepannu, KpacHoi KHUTH peruoHa.
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IHIJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110
BHUOJIOI'MA HA YPOBHE CPE/IHEI'O OBLHIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBiauBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOSHHUS 00YyUYarOIIUMUCS
porpaMMm cpeHero ooOmero oOpa3oBaHUs: JIMYHOCTHBIC, METANpPEIMETHBIE U
peMETHBIE.

B cTpykType JIUYHOCTHBIX pPe3yJbTATOB OCBOCHHUS MPOrPAMMBI IO OUOJOTUH
BBIZICJICHBI CJICAYIOIINE COCTABIISIONINE: OCO3HAaHUE OOYYAIOUIUMUCSI POCCUMCKON
IPXKIAHCKON MJACHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U
CaMOOTPEICJICHUIO, HAJTUYME MOTHUBAIIMU K OOYUYCHHIO OMOJIOTHH, IeJIEHANPAaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKJICHHH JUYHOCTH Ha OCHOBE KIIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TPAJAMIMN pa3BUTHS OUOJOTUYECKOTO 3HAaHUS, TOTOBHOCTH u
CIIOCOOHOCTh ~ OOYyYarOIIMXCS ~ PYKOBOJICTBOBAaTHCA B CBOCH  JIEATEIILHOCTH
IIEHHOCTHOCMBICIIOBBIMH ~ YCTAHOBKAaMH, TMPUCYIIUMHU  CHUCTEME OHOJOTHYECKOTO
o0pa3oBaHUs, HaJUYUE TPABOCO3HAHUS DKOJOTHYECKONW KYJIBTYpPBl, CIOCOOHOCTH
CTaBUTh LIEJIM U CTPOUTH KU3HCHHBIE TIJIAHBI.

JIMYHOCTHBIC PE3yIbTaThl OCBOSHHS MPOTPAMMBI 10 OMOJOTHHM JOCTHUTAIOTCS B
€IUHCTBE Yy4YeOHOW ¥ BOCIUTATEIIBHOM JEATEIbHOCTH B  COOTBETCTBUU c
TpaaULIMOHHBIMU POCCUMCKUMU COLIMOKYJIbTYPHBIMHU, HUCTOPUYECKUMU u
JTyXOBHOHPABCTBEHHBIMH IIECHHOCTSIMH, PUHITHIMHU B OOIIECTBE MPAaBHIIAMU M HOpMaMU
MOBEJICHUS W CIOCOOCTBYIOT TIpolleccaM CaMOIO3HAHMS, CaMOBOCIIMTAHUS u
CaMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEH MO3UILIMHU JUYHOCTU, TATPUOTHU3MA U YBAKECHUS K
3aKOHY U TMPaBOIOPSAJKY, YEJIOBEKY TpyJa U CTaplieMy I[OKOJICHUIO, B3aHMHOTO
yBaXEHUSI, OEpEKHOTO OTHOMICHHUS K KYJIbTYPHOMY HACICAUI0 M TPAAUIUSAM
MHOTOHAIIMOHAJBHOTO Hapoga Poccuiickont @enepanuu, OpUPOAE U OKPYKAIOIIEH
cpexne.

JIndHOCTHBIE pe3ynbTaThl OCBOCHHsS ydeOHOro mpenmera «buomorusy» TOMKHBI
OTpakaTb  TOTOBHOCTH M  CIOCOOHOCTh  OOYYAIOIIHUXCA  PYKOBOJCTBOBATHCS
chopMHUpOBAaHHOKM BHYTPEHHEH TO3MIIMEH JIMYHOCTH, CHCTEMOH IICHHOCTHBIX
OpUEHTAINH, TO3UTUBHBIX BHYTPEHHUX YOEXKIC€HHI, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM
LIEHHOCTAM POCCHICKOrOo OOIIECTBa, paCIIMpPEHUE 3>KU3HEHHOIO OIbITa U ONbITa
NEATeNIbHOCTH B TIPOLIECCE peaiu3allid OCHOBHBIX HAIPAaBICHUI BOCIUTATEIbHOU
NEATeNIbHOCTH, B TOM YHUCJIE B YaCTH:

1) rpaskIaHCKOro0 BOCIIMTAHUSA:

c(hopMHUPOBAHHOCTH TPAKIAHCKOM MO3UITMU 00YUAIOIIErocsl Kak aKTUBHOTO
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Y OTBETCTBEHHOT'O WIEHA POCCUICKOI0 00IECTBA; OCOZHAHUE CBOMX KOHCTUTYLMOHHBIX

IpaB U 0043aHHOCTEH, yBaXKEHHUE 3aKOHA
Y TIPABOTIOPSI/IKA;

TOTOBHOCTh K COBMECTHOM TBOPUYECKOW NEATEIbHOCTH MNPU CO3JaHUU Y4YEOHBIX
MIPOEKTOB, PEIIEHUHN Y4eOHBIX M MO3HABATENbHBIX 3a7a4, BBHIIIOJHEHUN OMOJIOTHMYECKHUX
HKCIEPUMEHTOB; CIIOCOOHOCTH OINPEAEIATh COOCTBEHHYIO MO3MIMIO MO OTHOIIEHHUIO K
SBIICHUSIM
COBPEMEHHOM JKM3HM M OOBACHATH €€; yMEHHE YYUThIBAaTh B CBOMUX JEHCTBHUSX

HEO0OXOIUMOCTh KOHCTPYKTUBHOTO

B3aUMOJICHCTBUS JIIOJIEH C pa3HBIMH YOEXKICHUSMU, KYJIbTYPHBIMU IIEHHOCTSMH W
COLMAJIBHBIM TOJ0KEHUEM; TOTOBHOCTh K COTPYJIHUYECTBY B MPOILIECCE COBMECTHOTO
BBITIOJIHEHUSI YU€OHBIX, MTO3HABATEIIBHBIX M MCCIIEA0BATEIbCKUX 3aJ1a4, YBAKUTEIHLHOTO
OTHOIIIGHUSI K MHEHHMIO OIIMOHEHTOB TIPU OOCYXJCHUU CIIOPHBIX BOIPOCOB
OMOJIOTUYECKOTO COJIEpKaHUsA, TOTOBHOCTh K TyMaHUTApHOH U BOJIOHTEPCKOM
NEATENIBbHOCTH;, 2) NATPUOTHYECKOI0 BOCIIMTAHMS :

c(hOpMHPOBAHHOCTH POCCUNUCKON TPaXKIAHCKON UIACHTUYHOCTH, TAaTPUOTU3MA,
YBa)KEHUS K CBOEMY HapoAy, YyBCTBAa OTBETCTBEHHOCTH nepen PoauHoM, ropaoctu 3a
CBOM Kpa#, CBOXO PoauHy, CBOW S3BIK W KYJIbTYPY, NPOIUIOE W HACTOSAIIEE
MHOTOHAIIMOHAJIBHOTO Hapoaa PoccuM; IIEHHOCTHOE OTHOLIEHUWE K TPUPOJHOMY
HACJIEUIO U MaMSATHUKAM MPUPOJIbI,
noctwkeHnusiM Poccuu B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIE; CIOCOOHOCTD

OLICHUBATh BKJIAJl POCCUHUCKUX YYEHBIX B CTAHOBJIEHUE U PA3BUTHE

OMONOTHY, TTOHUMAaHUs 3HAYCHUS OMOJIOTMH B MO3HAHWU 3aKOHOB MPHUPOABI, B JKU3HU
YeJIoBeKa U COBPEMEHHOTO O0IIeCTBa; UeiHas YOeKI€HHOCTh, TOTOBHOCTD K CITY>KEHH IO
u 3amuTe OTeuecTBa,

OTBETCTBEHHOCTbH 32 €T0 CyIb0Y;

3) AyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:
OCO3HAHMUE JYXOBHBIX HEHHOCTEN POCCUMCKOr0 HAPOAa;
c(hOpMHUPOBAHHOCTh  HPABCTBCHHOTO  CO3HAHMSA, OTHYCCKOTO  TIOBEACHUS,
CIIOCOOHOCTD OLICHMBATh CUTYAIMIO U IPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMbI M IIEHHOCTH; OCO3HAHHUE JUYHOTO
BKJIaJ1a B IOCTPOCHUE YCTOMYMBOTO OYAyIero; OTBETCTBEHHOE OTHOIIICHUE K CBOUM
POIUTENSAM, CO3IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOTO MPUHSTHS LEHHOCTEH CEMEWHON >KM3HU B COOTBETCTBUU C TPATUIUSIMU
HapoaoB Poccuu;

4) ICTETHICCKOI'O BOCIINTAHUA:

ACTCTUYCCKOC OTHOIICHUC K MUPY, BKIIIOYasA 3CTCTUKY GBITEI, HAay4YHOI'O
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U TEXHHYECKOTO TBOPYECTBA, CIIOPTa, TPY/Aa, OOIIECTBCHHBIX OTHOIICHHMIA; TOHUMAaHHUE
SMOIIMOHAILHOTO BO3JCHUCTBHUS XKMBOW MPHUPOABI M €€ IEHHOCTH, T'OTOBHOCThH K
CaMOBBIPAKEHHUIO B Pa3HBIX BHIAX HCKYCCTBA, CTPEMIICHHE MIPOSBIIATH

Ka4yeCcTBa TBOPYECKOM JTMYHOCTH,

5) ¢pu3nyecKkoro BOCIIMTAHUA:

MOHUMAHUE U peasii3alus 3J0pOBOTro U 0e30MmacHOro odpasa Ku3HH (370pOBOE
MUTaHUE, COOIOJCHUE TUTUECHUYECCKUX TMPABUI M HOPM, COAJaHCUPOBAHHBIN pPEKUM
3aHATHHA W OTJBIXA, peryiisipHas (u3ndeckas akTUBHOCTH), OCPEIKHOTO, OTBETCTBEHHOTO
U KOMIICTCHTHOTO OTHOIICHHS K COOCTBEHHOMY (HU3NYECKOMY W TICUXUYECKOMY
3I0POBBIO; TIOHMMAaHWE IICHHOCTH TPAaBWJI WHIAWBHAYAJTBHOTO H KOJUICKTUBHOTO
0€301acHOro
MOBCJICHHUSI B CHUTYyaIMSAX, YIPOXAIONIUX 30POBBI0 M JKM3HU JIIOJICH; OCO3HAHUE

MOCJIC/ICTBUN Y HENPHUSITHS BPEIHBIX MPUBBIYCK (YIIOTPEOICHUS

aJIKOT0JIs, HAPKOTHKOB, KypeHusi); 6)
TPYAOBOI0 BOCIIUTAHMSA:

TOTOBHOCTH K TPY/AY, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYAOII0O0HE; TOTOBHOCTh
K AaKTUBHOH JEATCIBHOCTH TEXHOJIOTHYCCKONM U COIMANIBbHOW HaIpaBJICHHOCTH,
CIIOCOOHOCTh HHHIIMMPOBATH, IUIAHUPOBATH M CAMOCTOSITEIBHO BBITIOJHATH TaKYHO
JCATEIBHOCTD, WHTEPEC K Pa3IMYHBIM cdepaM MpoPECCHOHATBHON eATeIbHOCTH,
YMCHHE
COBEpIIaTh OCO3HAHHBIN BBHIOOp Oymymiel nmpodeccuu W peaan30BBIBAaTh COOCTBEHHBIC
’KU3HEHHBIC IJIAHBI; TOTOBHOCTH U CITOCOOHOCTH K 00pa30BaHUIO U caMOO0pPa30BaHUIO HA
POTSIKECHU N

BCCH JKM3HU; 7) 3KOJOrMYeCKOro BOCHHMTAHHUS: DKOJOTHYECKH IIelIecooOpa3Hoe
OTHOIICHUE K MPUPOAE KAK UICTOUHUKY KU3HHU

Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIINIEHWE  yPOBHSA  DKOJOTHYECKOM  KyJIbTYypbl: TPHOOPETCHHE  OMBITA
IJIAHUPOBAHHUS MOCTYNKOB M OLEHKH MX BO3MOXHBIX IMOCJIEICTBAN I OKPYKAKOUIEH
Cpe/ibl; OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJOTHUECKUX MPOOIeM U MyTeu nux
pENIeHMS; CTIOCOOHOCTH MCTIOIB30BaTh MPUOOPETaEMbIC TIPU U3YICHUH OMOJIOTUN 3HAHUS

Y YMEHUS MPU PEeIICHUU TPOOIEM, CBSI3aHHBIX C PallMOHAIBHBIM MPUPOAOTNOIb30BAHUEM
(coOmroieHre MpaBuil MOBEACHUS B IPUPOJIE, HAITPABICHHBIX HA COXPAHEHUE PABHOBECHUS
B DKOCHCTEMAaX, OXpaHy BHJIOB, SKOCHCTEM, OHOC(ephl); aKTUBHOE HEMPUSTHE NEHCTBUH,
MPUHOCSIIMX BPEJ OKpYXalollled MNpUpoOAHOM cpele, YMEHUE MPOTrHO3UPOBATH
HEOJAronpusTHbBIE HKOJOTUYECKUE TOCIEACTBUS NPEANPUHUMAEMbIX JIEUCTBUU U
MPEAOTBPAIIATh UX; HATUYHUE PA3BUTOTO HKOJIOTUYECKOTO MBIIUICHUS, SKOJIOTMYECKON
KyJIbTYpbl, ONbITA JIEITEIBHOCTH  OSKOJIOTMYECKOM  HAMpPaBICHHOCTH, YMEHHS
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PYKOBOJACTBOBATbCS HMMHU B II03HABATEIbHOW, KOMMYHUKATUBHOM U COLIMAIBHOU
IIPAKTUKE, TOTOBHOCTHM K YYAaCTHUIO B IPAKTHYECKOW IEATEIBHOCTH 3KOJIOTMYECKOU
HaIlpaBJICHHOCTH;
8) HeHHOCTH HAYYHOI0 MO3HAHMUSA:

c(OpMHPOBAHHOCTH MUPOBO33PEHMS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs HAyKH W OOILECTBEHHOW MPAKTUKH, OCHOBAHHOIO HA JMAJIOTe KYJBTYp,
CIIOCOOCTBYIOUIETO  OCO3HAaHUIO CBOETO  MeCTa B  MOJHUKYJIBTYPHOM  MHPE;
COBEPIIECHCTBOBAHUE S3bIKOBOM M YMTATENBCKOU KYJIBTYPBI KAK CPEICTBA
B3aMMOJICHCTBUS MEXIY JIOJbMU U TIO3HAHUSI MUPA; IOHUMaHUEe celu(puKu OMOIOruu

KaK HayKH, OCO3HaHUA €€ POJid B (DOPMUPOBAHUU
PAlMOHAILHOTO HAaYYHOI'O MBIIIJICHUS, CO3JaHUU LEJIOCTHOTO MpEACTaBICHUS 00
OKpYXaloIllleM MHUpPE KaK O €IMHCTBE MPHUPOJbI, YeIOoBeKa M OOIecTBa, B MO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEN U PeIIeHUU MpoOdIeM COXpaHEHUS! TPUPOTHOTO
paBHOBecCHs; YOKICHHOCTh B 3HAYMMOCTH OMOJIOTHH JJIsI COBPEMEHHON ITUBUIIM3ALINHN
oOecrieyeHusi HOBOTO YPOBHS pa3BUTHS MEIUILIUHBI, CO3[aHUE TEPCIEKTUBHBIX
OMOTEXHOJIOTHM, CIIOCOOHBIX pEIIaTh PECypCHbIE MPOOJIEMBbI Pa3BUTHUSI UYEIOBEUECTBA,
MoMCKa IyTeH BBIXOJAa U3 TJOOATBHBIX HKOJOTHYECKUX MpodieM u olecreueHus
nepexoa K yCTOMYMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIOJIB30BAHUIO MPUPOIHBIX
pecypcoB u (HOPMHUPOBAHUIO HOBBIX CTaHIAPTOB >KU3HU; 3aWHTEPECOBAHHOCTH B
NOJIYy4YeHUH OHMOJIOTMUECKUX 3HAHUM B IEJIX TOBBIIIEHUS OOIIEH KyJIbTYpHI,
€CTEeCTBEHHO-HAyYHOM TPaMOTHOCTH, KaK COCTaBHOM 4YacTH (yHKIIMOHAJIBHOM
IPAMOTHOCTH OOyYarIIMXcs, (GOpMHUPYEMOU IPH H3YYCHUU OHOJIOTHH; TOHUMAaHHE
CYIIHOCTH METOJIOB [M03HAHUS, UCTOJIb3yEMBIX B €CTECTBEHHBIX
HayKaxX, CIOCOOHOCTU MCIOJIb30BaTh MOJydyaeMble 3HAHUS ISl aHAIHM3a U OOBSICHEHUS
ABJICHUN OKPYJKAIOIIETO MUPAa U IPOUCXOIAIIMX B HEM W3MEHEHMM, YMEHHE JENaTh
00OCHOBaHHbIEC 3aK/IIOUYEHHS HAa OCHOBE HAYYHBIX (PAKTOB M HUMEIOIIMXCS JaHHBIX C
LEJIBIO TIOTYyYEHUS JOCTOBEPHBIX BHIBOAOB; CIOCOOHOCTH CAMOCTOSITENIEHO UCIIOIb30BATh
OMOJIOrMYecKre 3HaHUS JJIS PeIeHUs
npobyieM B pealbHbIX JKM3HEHHBIX CHUTYallMsX; OCO3HAHHE IEHHOCTH HAay4YHOH

NEeATEIIbHOCTH, TOTOBHOCTh OCYLIECTBIIATh

MPOCKTHYIO M HCCIEI0BATEIbCKYIO JEATeIbHOCTh WHAWBHUIYAJbHO W B TPYIIIIE;
TOTOBHOCTh U CIOCOOHOCTHh K HEMPEPHIBHOMY OOpPa30BaHHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY TOJIYYEHHUIO HOBBIX 3HAHWUU 1O OMOJOTHU B COOTBETCTBHUU C KHU3HEHHBIMU
MOTPEOHOCTSIMU.

B npouecce mnocTukeHUs JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHUS O0YUYaIOIIMMUCS
MporpaMMbl CpPEIHEr0 O00IIero o0pa3oBaHUs Yy OOYYaIONIMXCS COBEPIICHCTBYETCS
AMOIMOHAIBHBINA UHTEIUIEKT, MPEANoIaraloniuii chOpMUPOBAHHOCT:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIOCOOHOCTh MMOHUMATh CBOE AMOIMOHATBEHOE
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COCTOSIHUE, BUJIETh HAIIPaBJICHUS Pa3BUTHs COOCTBEHHON SMOIMOHANIBHOM c(epbl, ObITh
YBEPEHHBIM B ce0e; caMOpEeryJIupoBaHMs, BKIIOYAIOIIENO0 CaMOKOHTPOJIb, YMEHUE
NPUHUMATh OTBETCTBEHHOCTHh 3a CBOE IMOBEJECHHME, CIIOCOOHOCTh AaJalTUPOBATHCH K
HMOIMOHAJILHBIM U3MEHEHUSAM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;
BHYTPEHHEN MOTHUBALIH, BKIIOYAIOLIEH CTPEMIICHUE K JOCTUIKEHHUIO LIEJIU
U yclexy, ONTUMH3M, HMHUIHMATUBHOCTb, YMEHUE JEUCTBOBATb, MCXOAS U3 CBOUX
BO3MOXHOCTEH; SMIIATHUH, BKJIIOYAIOLIEH CHOCOOHOCTh NOHMMAaTh 3SMOIMOHAIBHOE
COCTOSIHUE
JIpYTHX, YYUTBIBaTh €ro MpPH OCYUIECTBICHMM KOMMYHHUKAIMH, CIOCOOHOCTh K
COUYBCTBUIO U COIEPEKUBAHUIO; COIMAIBHBIX HABBIKOB, BKIIIOUAIOIIUX CIIOCOOHOCTH
BBICTPAUBATh OTHOLLIEHUS

C APpYI'uMH JIFOAbMU, 3360TI/ITBC$I, I[MPOABJIATH UHTCPCC U Pa3pClIaTh KOH(bJ'II/IKTBI.

METANPEIMETHBIE PE3YJIbTATBI

MeranpeIMEeTHbIE pe3y/bTaThl OCBOCHHSI ydeOHOro mnpeameTa «buomorus
BKJIIOUAIOT:  3HAYuMble i1 (QOPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOILIEHAyYHbIE TMOHSATHSA, OTpaXKarolue
[EJIOCTHOCTh HAYYHOUM KapTUHBI MUpa U CIEIUPUKY METOIOB TO3HAHUS, UCTIONb3YEMbIX
B €CTECTBEHHBIX HayKaX (BEIECTBO, PHEPrusi, SBJICHUE, MPOIIECC, CUCTEMa, HAyYHBIN
dakT, MNPUHIUI, THUNOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUsA, HCCIEIOBaHUE,
HaOJII0IeHNEe, U3MEPEHHE, DKCIIEPUMEHT U JPYTHE); YHUBEPCAIbHbIC yUeOHbIEC IEHCTBUS
(o3HaBaTeNbHbIE, KOMMYHUKATUBHBIE, PETYISITUBHBIC), o0ecreynBaoIme
dbopMupoBanue (PyHKIIMOHATBHOW TpPaMOTHOCTA M COIMAIBHOW  KOMIICTCHIIUU
oOydJarommxcs; CIOCOOHOCTH 00yJaroImIXCs HCIIOJIb30BaTh OCBOCHHBIE
MEXIUCIUTUIMHAPHBIE, MHPOBO33PEHUECKUE 3HAHUA W YHUBEpPCAIbHBIC Y4YeOHBIC
JIEVCTBUS B TIO3HABATEIILHOW U COLIMATIbHON MPAKTUKE.

B pesynbraTe m3ydeHusi OMOJIOTHHM HAa YPOBHE CPETHEr0o O0IIero o0pa3oBaHUs Y
oOydaromierocsi OyayT cGOpMHUpPOBaHBI TO3HABATEIbHBIC YHUBEPCAIbHBIC Y4YCOHBIC
JICUCTBUSI, KOMMYHUKATHBHBIC YHHBEpCAIbHBIC YYEeOHBIC NEUCTBHS, PEryJIsSITUBHbBIC
YHUBEpCAIbHBIC YU€OHBIE TEHCTBHS, COBMECTHAS JACSATEIBHOCTb.

Ilo3HaBaTe/IbHbIC YHUBEPCAJIbHbIEC Y4eOHbIe eiicTBUS Ba3oBbie
JOTHYIECKHE HeﬁCTBHﬂi

CaMOCTOSITEIbHO (POPMYJIMPOBATH U aKTYaJIU3UPOBATH MIPOOJIEMY, pacCCMaTPUBATD

€€ BCECTOPOHHE; UCIOIb30BaTh MPH OCBOCHNUH 3HAHUM MPHUEMBI JIOTHYECKOT'O MBIIILICHHUS
(amanmuza, cWHTE3a, CpaBHEHMS, KilacCHpUKAIMH, OOOOIICHHUS), PacCKpbIBaTh CMBICI
OMOJIOrMYECKUX MOHATUHN (BBIACISITh UX XapaKTEpHbIE MPU3HAKHU, YCTAHABIUBATH CBSI3U
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C JpYrMMH TMOHSTUSIMHU); ONpPENENATh LENU JAESITebHOCTH, 3aJaBas HapameTpbl U
KPUTEPHUH UX JOCTUKEHUS,
COOTHOCUTH pE3yJbTaThl ACATEIBHOCTH C ITOCTAaBJIECHHBIMU LEISMH; HCIOJIb30BAThH

OnoJornyecKre MOHATHUS il 00bsICHEHUS (DAKTOB U SBJICHUN KUBOU
MPUPOIBL;

CTPOUTH JIOTUYECKHE PACCYX ACHUS (MHIAYKTUBHBIE, NE€AYKTHUBHBIC, IO aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTM M NIPOTUBOPEUYUS B PacCMaTPUBAEMBIX SBJICHHSX,
(GopMyIHpPOBaTH BHIBOJBI M 3aKIIFOUEHUSI; TPUMEHSATH CXEMHO-MOJIENIbHBIE CPEICTBA IS
NpE/ICTABIICHUsI CYIIECTBEHHBIX CBSI3€ M OTHOIIEHWH B W3y4aeMbIX OMOJIOTHYECKHUX
0o0BEKTaX, a TaKXe TMPOTHUBOPEUYHI pa3HOro poja, BBISBIEHHBIX B Pa3IUYHBIX
MH(GOPMAIIMOHHBIX HUCTOYHUKAX; pa3padarTbiBaTh IUIAH PEIICHHs] MPOOJIEMBbl C y4E€TOM
aHaJIM3a UMEIOIINXCA
MaTEpHUAJIbHBIX U HEMAaTEepPUAIbHBIX PECYPCOB; BHOCUTb KOPPEKTUBBI B JIESITEIbHOCTD,

OLIEHUBAaTh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLIEHMBATh PUCKH TOCIEACTBUN JEATEIBHOCTH; KOOPAUMHUPOBATH U BBIMOIHSATH

paboTy B yCIOBUSIX PEAIBHOTO, BUPTYAJIbHOTO

¥ KOMOMHHPOBAHHOTO B3aUMOJICHCTBHSI; Pa3BUBATh KPEATUBHOE MBIIIJICHUE
IIPU PEIICHUH )KHU3HEHHBIX TTpo0JieM. ba3oBble ucciieqoBaTe/IbCKIe
JNEeMCTBUA.

BJI/ICTh HaBBIKAMU YYEOHO-HCCIEAOBATENILCKOW M TPOEKTHOW JIeITeNbHOCTH,
HaBBIKAMU pa3penieHus: mpoodeM, CriocOOHOCTHI0O M TOTOBHOCTBIO K CAMOCTOSTEIEHOMY
NOMCKY METOJOB PEUICHUs MPAKTUYECKUX 3a/1ad, IPUMEHEHUIO Pa3IMYHbIX METOJIOB
MO3HAHMS; HCMOJb30BaTh PAa3IUYHbIE BUIBI JEATEIBHOCTH IO MOJYYEHUIO HOBOTO
3HAHUs, €ro
WHTEPIPETalud, MPeoOPa30BAHNUIO U IPUMEHEHHIO B YUYCOHBIX CUTYAIHSIX, B TOM YHCJIC
Py CO3JAaHUM YYEOHBIX U COIMAIBHBIX TPOEKTOB; (OPMHPOBATH HAYYHBIA THII
MBIIJICHHUS, BJIAJIETh HAYYHON TEPMUHOJIOTHUEN,

KITFOUEBBIMU TOHSATUSIMH U METOJaMU; CTaBUTh B (hOPMYIUPOBATH COOCTBEHHBIE 3a/1a4n

B 00pa30BaTENbHON AESITEIILHOCTH
W OJKW3HEHHBIX  CUTYyalUMsX; BBISBIATH  NPUYUHHO-CIEJACTBEHHBIE  CBA3H U
AKTyaJIM3UPOBATh 33/1a4y, BBIIBUTaTh TUNIOTE3Y €€ PEUICHHS, HAXOIUTh APTYMEHTBI JJIs
JI0OKA3aTeNIbCTBA CBOMX YTBEPXKICHHH, 33aJaBaTh MHapaMeTpbl U KPUTEPUHU PELICHUS,
AHAJIN3UPOBATH MTOJYUYEHHBIE B XO€ PEIICHUS 3aJ]a4l PE3yJIbTaThl, KPUTHUYECKH
OLIEHUBATh UX JIOCTOBEPHOCThH, MPOTHO3UPOBATH N3MEHEHHNE B HOBBIX YCIOBUSX; JABATh

OLICHKY HOBBIM CHUTYyalldsiM, OLICHHUBAaTb MPUOOPETEHHBIN OIbIT; OCYIIECTBIATH

L[eJICHAINPAaBIICHHBIN MOUCK NEPEHOCA CPEACTB U CIIOCOOOB IeHCTBUS
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B MpO(ECCHOHANBHYIO CpEeAy; YMEThb NEPEHOCHTh 3HAHHWs B IO3HABATEIBHYIO U
MPaKTUYECKYIO 00J1aCTH

KU3HEICATCTPHOCTH; YMETh WHTETPUPOBATh 3HAHUS W3 Pa3HBIX
MpeAMETHBIX 00JacTel;
BBIJIBUTaTh HOBBIE HJIEH, TIPE/IaraTh OPUTHHAIBHBIC TIOAXObI M PEIICHNUS, CTABUTh

HpO6HeMBI " 3aa49M, JOITYCKAIOMKUC AJIbTCPHATUBHLIC PCHICHMA.

Pab6ora ¢ undgopmanmeii:

OPUECHTHPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHPopManuu (TeKCTe Yy4eOHOro
nocoOusi, HAyYHO-TIOMYJIIPHOM JTUTEpAType, OMOJIOTHYECKUX CIOBAPSIX U CIPABOYHHKAX,
KOMITBIOTEPHBIX 0a3ax IaHHBIX, B IHTEepHETE), aHAM3UPOBATh HHGOPMAIIUIO PA3TUYHBIX
BUJIOB W (OpM TIPEACTABICHUS, KPUTUYECKH OIICHUBATh €€ JIOCTOBEPHOCTh M
HEMIPOTHUBOPEUUBOCTH; (POPMYIHUPOBATH 3aMPOCHl U MPUMEHSTh PAa3TUYHBIC METOAbI TIPH
MOMCKE U 0TOOpE
Oouosiornyeckor wHGOpPMAIMKA, HEOOXOJAUMOM IS BBINOJIHEHUS YYEeOHBIX 3ajadv;

pruoOpeTaTh OMBIT UCTIOIH30BAHUS HH(POPMAITMOHHO-KOMMYHUKATHBHBIX

TEXHOJIOTHUH, COBEPIICHCTBOBATh KYJbTYpy AaKTHBHOT'O WCIOJIB30BAHUS Pa3IUIHBIX
TIOMCKOBBIX CHUCTEM; CAMOCTOSITEIPHO BBIOUPATh ONTHMAIBHYIO (POpPMY MpeACcTaBICHUS
OMOJIOTUYECKOM

uHpopMaruu (cXxeMbl, TpaduKH, IUAarpaMMBbl, TaOJHUIBI, PUCYHKA H APYroe);

MCTIOJIh30BaTh HAYYHBIH SA3bIK B KAYECTBE CPEICTBA MPH paboTe ¢ OMOIOTHIECKON

UHPOpMAIUCH: MPUMEHATh XUMUYCCKUE, (PU3NUICCKHE M MaTeMaTHUYECKHE 3HAKH W
CUMBOJIBI, (popMyItbl, a00peBUATYpPY, HOMEHKJIATYPY, UCIIOJIB30BaTh M MPEOOPa30BLIBATH
3HaKOBO-CHMBOJIMYECKHE CPEJICTBA HATJISTHOCTH; BIIAJCTh HABBIKAMU PACIIO3HABAHUS U
3amuThl HHPOpMauu, HHHOPMAITMOHHON

0€30MaCHOCTH JUYHOCTH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUA
Oo0wenne:

OCYIIECTBIIATH KOMMYHHKAIIMH BO BCeX chepax KM3HH, aKTUBHO yIaCTBOBAThH
B JUAJOre WM AUCKYCCHU TO CYIIECTBY OOCYXJTaemMoil Tembl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBaTh CYXKJCHUSI OTHOCHTEIBLHO BBIMIOJHEHUS TIpeJjiaraeéMou 3aaauu,
YYUTBIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIIMI JAPYTUX YYACTHHUKOB JHAIOTa WU
JMCKYCCHH); paclio3HaBaTh HeBepOAJIbHBIE CPEACTBA OOIICHHUS, MOHUMAaTh 3HAYCHHUE
COITMAJIbHBIX 3HAKOB, IMPEINOCHIIOK BO3HUKHOBEHHUS KOH(IUKTHBIX CHUTYyalluid, YMETh
CMSITYaTh KOH(PIUKTHI M BECTH TIEPETOBOPHI; BIAETh PA3IUYHBIMUA CIIOCOOAMU OOIIICHUS
Y B3aMMOJICHCTBUS, IOHUMATh
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HaAMEPEHHUS APYTUX JIOJEH, TPOSIBIATh YBAXKUTEIBHOE OTHOIICHUE K COOECEIHUKY U B
KOppeKkTHOU hopme PopMyTupoBaTh CBOM BO3PAKEHUS; PA3BEPHYTO U JIOTUUHO U3JIaraTh
CBOIO TOYKY 3PE€HUS C UCIIOJIb30BAHUEM SI3BIKOBBIX

CpPE/CTB.

CoBMecTHaAA 1eSITEJIbHOCTDb:

MOHUMATh U UCTIOJ30BaTh NMPEUMYIIECTBA KOMAHIHOW W WHIUBUIYaJIbHON
paboTHI MPHU PEIICHUU OUOJIOTUYECKON MPOOIEeMbI, 000CHOBBIBATH HEOOXOIUMOCTh
MPUMEHEHHUsSI TPYIOBBIX ()OPM B3aMMO/ICHCTBUSI TIPU PEIICHUH Y4eOHOM 3a/1auu;
BBIOMPATh TEMATUKY M METOJIbl COBMECTHBIX JEUCTBUH C y4€TOM OOIIHUX UHTEPECOB
U BO3MOXXHOCTEH KaXJOro 4WIeHa KOJUICKTUBA; TMPUHUMATh IIEJIH COBMECTHOU
NeSATeIbHOCTH, OPraHU30BBIBATH W KOOPJAMHUPOBATH JICUCTBUSA IO €€ JOCTHXKCHHIO:
COCTaBJIATh IUTAaH JEUCTBUN, pPACHpPENENATh POJIM C YYETOM MHEHUNW YYaCTHUKOB,
00CyX1aTh Pe3yIbTaThl COBMECTHOU pabOTHI;

OIICHUBATh KAYECTBO CBOETO BKJIAJIa M KAXOTO yYaCTHUKA KOMaHbl B OOITUN

pEe3yiabTaT II0 pa3pa60TaHHBIM KpUTCpUAM; IMpCaiaraTb HOBBIC IIPOCKTBLI, OLICHUBATDH
HNIACH C ITIO3UIINHU HOBHU3HBI,

OPUTMHAJIBHOCTH, HpaKTH‘ICCKOﬁ 3HAYMMOCTH, OCYHCCTBIIATDH ITIO3UTHUBHOC
CTPATCITUYCCKOC IMOBCACHNC B PA3JIMYHBIX CUTYyaAllUAX,

IMPOABJIATH TBOPUYCCTBO U B006pa)KCHI/I€, OBITH NMHHUIIMAaTUBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE YUeOHbIE 1eHCTBUS
Camoopranuszanus:
HCIIOIb30BaTh OMOJIOTMYECKHUE 3HAHUS JIUIS BBISBIICHUS IMPOOJIEM U UX PEIICHUS
B JKM3HEHHBIX W YYCOHBIX CHTYaIlMSAX; BHIOMpPATh Ha OCHOBE OHMOJIOTMYECKUX 3HAHHUM
LIEJIEBBIE U CMBICIIOBBIE YCTAaHOBKHU
B CBOUX JICMCTBUSAX U MOCTYNKAX IO OTHOLICHUIO K )KUBOW MPUPOJE, CBOEMY 3/I0POBBIO
U 3I0POBBI0  OKPYXAKOUIMX; CaMOCTOSITEIbHO OCYIIECTBIIATH TMO3HABATEIIBHYIO
NEATEeIILHOCTD, BBISBIIATH MTPOOJIEMBI, CTABUTh U (DOPMYITHPOBATH COOCTBEHHBIE 3a/1a9H B
o00pa3oBaTeIBLHON ACSITEIIPHOCTH W )KH3HEHHBIX CUTYaIIHSIX; CAMOCTOSTEIILHO COCTABIISITh
IJIaH PelIeHus: MPoOJIeMbl C Y4€TOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOKHOCTEN M TIPETIOYTEHU; 1aBaTh
OLICHKY HOBBIM CUTYAIUsM;
pacmupsITh paMKi y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOUYTCHUM; AeIaTh
OCO3HAHHBIN BBIOOP, apIryMEHTHUPOBATh €ro, OpaTh OTBETCTBEHHOCTh
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3a pelleHue; OLEHUBATH MPUOOPETEHHBIM OMBIT; CIOCOOCTBOBaTh (POPMHUPOBAHUIO U
MPOSIBIICHUIO IIMPOKOW 3PYAMIIMM B PA3HBIX 00JIACTAX 3HAHUM, IMOCTOSIHHO MOBBIILIATH
CBOI1 00pa30BaTENbHBIA U KYJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYAaIlUsIM, BHOCUTh KOPPEKTUBBI B J€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE PE3YyJbTATOB IEJIAM; BJAJETh HaBBIKAMHU I103HABATEJIbHOU
pedaexkcun Kak OCO3HAHMS COBEPIIAEMbIX JEMCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX
pPE3yJIbTaTOB U OCHOBAHUM, HUCIIOJIB30BATh MPUEMBI pe(IIeKCUH I OLUEHKH CUTYallUH,
BbIOOpa BEPHOIO pEILIEHUS; YMETh OLEHUBATh PUCKM M CBOEBPEMEHHO MPUHUMATh
pElIeHHs MO UX CHUKEHHWIO; MPUHUMATh MOTUBBI M apryMEHTBI JPYTUX MPU aHAIU3E
pE3yJIbTaTOB JIEATENBHOCTH;

IlpunsiTHe cedst M APyrux:
pUHUMATh ceOsl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

IMPUHHUMATb MOTHUBBI U APT'YMCHTBI APYT'UX IIPU aHAJIN3C PC3YJIbTATOB ACATCIBHOCTH,
I[MPU3HAaBAThb CBOC IIPABO M IIPABO APYIUX Ha OIIII/I6KI/I, Pa3BUBATH CIIOCOOHOCTD
IMOHUMAThb MUP C TO3UIHUH APYTIOro 4CJIOBCKA.

INPEAMETHBIE PE3YJIBTATbBI

[TpenMeTHBIC PE3YNIBTATHl OCBOCHHUS COJICPIKAHMS yU4eOHOTo mpeaMeTa « brosrorus
Ha YIJIyOJICHHOM YPOBHE OPHUCHTHPOBAaHBI Ha OOECIECYCHHE MPOPUIBHOTO O0YUYCHUS
oOyJaromuxcs Ouosoruv. OHM BKITIOYAIOT: crienuuyecKue s OMOJOTUM Hay4HbBIC
3HaHMS, YMCHHS M CIIOCOOBI JCHCTBHUH 110 OCBOCHHIO, HHTEPIIPETAIIUU 51
npeoOpa3oBaHUI0 3HAHWM, BUBI JICITCILHOCTH IO IMOJYYCHHIO HOBBIX 3HAHMH W HMX
NPUMCHCHUIO B PA3JIMUHBIX yYCOHBIX, @ TAKKE€ B PCAIbHBIX >KM3HCHHBIX CHTYaIHSX.
[IpeameTHBIE pe3ynbTaThl MPEICTABICHBI IO TOAaM H3yUYSHHUS.

[IpenmeTHbIC pe3ynbTaThl OCBOCHUS yaeOHOTO npeameta «buomorus» B 10 kiaacce
JOJIKHBI OTPaXKaTh:
c(hOpMHUPOBAHHOCTh 3HAHUN O MECTE M POJIH OMOJIOTHH B CHCTEME €CTECTBEHHBIX
HayK, B ()OpPMHUPOBAHUHU ECTECTBEHHO-HAYYHOW KApTHUHBI MHUpa, B MO3HAHWH 3aKOHOB
MPUPOJIBI U PEHICHUU MPOOJIEM pPAIMOHATBHOTO MPUPOJOIOIb30BAHUS, O BKIAJE
POCCUHCKMX U 3apyOE€XKHBIX YYEHBIX B Pa3BUTHE OWOJIOTMH; BJIAJEHUE CUCTEMOU
OMOJIOTMYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOIOJAraroliue OHOJOTHYECKUe
TEPMUHBl M TOHATUS (KU3Hb, KIETKA, OpraHu3M, MeTa0oJu3M, TOMEOCTas,
CaMOpETyJIsUs, CaMOBOCHPOU3BE/ICHUE, HACJIEACTBEHHOCTh, M3MEHUYUBOCTb, POCT H
pa3BuTHE), OMOJIOTHYECKUE TEOPUU (KJIETOUHAS TEOPUs
T. lIBanna, M. Illneiinena, P. BupxoBa, XxpoMocoMHasi T€OpHsi HACJIEACTBEHHOCTH T.
Moprana), yuenus (H.M. BaBumoBa — o meHTpax MHOrooOpasusi U MPOUCXOKJICHUS
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KyJbTYPHBIX pPAacTEHUM), 3aKOHBI (€IUHOOOpa3usi IMOTOMKOB IE€PBOrO IOKOJCHMUS,
paclieIuieHus, YHUCTOTBl TaMeT, He3aBUCHUMOro HacienoBanus [. Menngens,
TOMOJIOTHYECKUX PSIZIOB B HAcCIeACTBeHHOM n3MeHunBocTy H.W. BaBuioBa), mpuHITUTIBI

(KOMHH@MGHTapHOCTI/I); BJIaACHUC OCHOBHBIMHU MCTOAaMHU HAY4YHOI'O
I[MO3HAaHUs, HCIIOJIb3YCMbIMHU

B OHOJOTHYECKUX HCCIICJAOBAHUSX JKHUBBIX OOBEKTOB (ONMUCAHUE, HW3MEPEHHUE,
HaOJII0JICHNE, AKCIEPUMEHT); YMEHHUE BBIACISITH CYIIECTBEHHBIC MPU3HAKU: BUPYCOB,
KJIETOK MPOKAPUOT

U DYKapUOT, OJTHOKJIETOUHBIX U MHOTOKJIETOYHBIX OPIraHU3MOB, B TOM UHUCJe OaKTepuid,
rpu0OB, pacTEHUM, >KMBOTHBIX M YEJIOBEKA, CTPOEHHUS OpPraHOB M CHCTEM OpPraHOB
pacTeHuil, *KUBOTHBIX, YEJIOBEKAa, MPOLECCOB >KU3HEACSITEIbHOCTH, MPOTEKAIOIIUX B
OpraHu3Max pacTEeHUM, JKUBOTHBIX W YEJIOBEKa, OMOJOTMYECKUX IPOIIECCOB: OOMEHa
BelIeCTB (MeTaboJIu3M), TpEBpalleHUs] DJHEPruu, OpOKEHHUs, AaBTOTPOPHOTO U
reTepoTpoHOr0 THUINOB MHUTaHMS, (POTOCMHTE3a M XEMOCHHTE3a, MHUTO3a, Meio3a,
ramMeToreHesza, AMOpHUOreHe3a, MOCTAIMOPUOHAIBHOTO  Pa3BUTHS, Pa3MHOXKEHUS,
UHIMBUIYaJIbHOTO pa3BUTHUsA oOpraHu3Ma (OHTOreHe3a), B3aUMOJCHCTBUS TEHOB,
reTepo3nca, UCKYCCTBEHHOTO OTOOpa; YMEHHE YCTaHABIMBATh B3aMMOCBS3H MEXIY
OpPraHOUIAMHU KJIETKU U UX

GYHKIUSAMH, CTPOCHHEM KIJIETOK Pa3HBIX TKaHEW M WX QYHKUIUIMH, MEXIY OpraHaMu |
CUCTEMaMHU OPTraHOB Yy PACTEHUM, >KUBOTHBIX M YEJOBEKa M HUX (PYHKIUSMU, MEXKIY
CUCTEMaMHU OPraHOB M HMX (PYHKIHUSIMH, MEXAY dTamaMu OOMeHa BeIIeCTB, dTalaMu
KJIETOYHOTO IMKJIAa M >KU3HEHHBIX ITMKJIOB OPTaHU3MOB, 3TallaMH SMOPHOHAIBHOTO
pPa3BUTHSA, TEHOTHUNOM H (peHOTUnoM, (EeHOTHUIIOM M (aKTopaMH Cpeabl OOWUTaHUS;
YMEHHE BBISIBIISITH OTJIUYUTENIbHBIC TPU3HAKH JKUBBIX CUCTEM, B TOM YHCIIE
pacTeHuil, >)KUBOTHBIX U YEJIOBEKA; YMEHHE HCIIOJIb30BaTh COOTBETCTBYIOIIUE
apryMeHTHI, OMOJIOTUYECKYIO TEPMUHOJIOTHUIO | CHMBOJIUKY JIJIS
JI0Ka3aTeIhCTBA POJICTBA OPTaHU3MOB PA3HBIX CHCTEMATHUYECKUX TPYIIT; YMEHUE PeliaTh
OMOJOTUYECKUE 3a/1a4H, BBISBIISATH TPUUYUHHO-CIICICTBEHHBIC CBSI3U
MEXIy UCCIEAYEMBIMU OMOIOTUYECKIUMU TIPOIIECCAMH U SIBJICHUSIMU, J€JIaTh BHIBOABI U
MIPOTHO3BI HA OCHOBAHUH TIOJYYCHHBIX PE3YIbTATOB; YMEHHE BBHITIOIHSITH JIA0OPATOPHBIC
U MIpaKTHYeCcKre paboThl, COOMIOAATh MTpaBUiia

npu padboTe ¢ yueOHBIM U TA0OPaTOPHBEIM 000PY0BAaHUEM; YMEHHUE BBIIBUTAThH
TUTIOTE3bI, TPOBEPSATH UX IKCIIEPUMEHTATHHBIMY CPEJCTBAMU, (HOPMYITHPYS 1ETh
HCCIIEIOBAHUS, AHAIM3UPOBATD MOJTYyUYECHHbIE PE3yJIbTaThl U JeaTh BEIBOAbI; YMEHUE
y4acTBOBATh B yUeOHO-UCCIE0BATEIBCKOM padoTe 1O OMOJIOTHH,

AKOJIOTUH U MEAUIMHE, MPOBOJUMOM Ha 0a3€ MIKOJbHBIX HAYYHBIX OOIIECTB, U MMYOIMYHO
MPEACTABIATh IOJYUYECHHbIE PE3YJIbTAaThl HA YYEHUUYECKUX KOH(PEPEHUHUSX; YMEHHE
OIICHUBATh 3THYECKUE ACTEKTHl COBPEMEHHBIX UCCIEIOBAHUNA B OOJACTU OMOIOTHUU U
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MEIUIMHBI  (KIIOHUPOBAaHHWE, HCKYCCTBEHHOE  OIUIOJJOTBOPEHWE, HAIPABICHHOE
W3MCHCHHE TEHOMa W CO3J]aHUE TPAHCTCHHBIX OPTaHU3MOB); YMEHHE OCYIIECTBISTH
OCO3HAHHBIN BRIOOP Oyayiei npodeccuoHaAIbHON AESTEILHOCTH B 0071aCTH OUOJIOTUH,
MEIUIIMHBI, OWOTEXHOJIOTUH, BETCPUHAPUHU, CEIbCKOTO  XO3SMCTBA, IHIINECBOU
MIPOMBITIUICHHOCTH, ~ yIJIyOJdsaTh  IMO3HABATCIIBHBIH WHTEpPEC, HaNpaBIICHHBIA Ha
OCO3HAHHBIA BHIOOP COOTBETCTBYIOIIEH MPOQECCHH | MPOIODKEHHE OMOIOTHYECKOTO
00pa3oBaHus B OpraHU3AIUSAX CPEAHETO MPOHECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMUS.

[IpeameTrHbie pe3ynbTaThl OCBOCHUS yueOHOoro mpeamera «buonorus» B 11 kiaacce

JIOJKHBI OTPaXKaTh:
c(hOpMUPOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX

HayK, B (OpMHUpOBAHMH COBPEMEHHON €CTECTBEHHO-HAy4YHOM KapTUHBI MHpa, B
MO3HAHWHM 3aKOHOB TIPUPOJIBI U PEIICHUU SKOJIOTMYECKUX MpoOJieM 4YeoBeYecTBa, a
TaK)Ke B PEIICHUH BOTIPOCOB PAIMOHAIBLHOTO IPUPOJIONIOIB30BaHMS, U B POPMUPOBAHUH
IIEHHOCTHOTO OTHOIIICHUSI K TIPUPOJIEe, OOIIECTBY, YEJIIOBEKY, O BKJIAJ€ POCCUUCKHX H
3apyOeKHBIX YUYEHBIX-OHMOJIOTOB B DPAa3BUTHE OWOJOTUU; YMEHHE BIIAJETh CHCTEMOM
OMOJIOTUYECKUX 3HAHWM, KOTOpasl BKIIOYAET OMpPENENICHUS W MOHUMAaHUE CYIIHOCTH
OCHOBOIIOJIATAIOIIUX OMOJIOTMYECKUX TEPMHUHOB M TOHATHH (BUI, SKOCHUCTEMA,
ouocdepa), Ouosormdyeckue Teopuu (dBodroImMoHHas Teopus Y. JlapBuHa,
CUHTeTHYecKkasi Teopus osBoitonuu), ydenus (A.H. CesepuoBa — 0 myrax u
HarpaBieHusXx sBojronuu, B.M. BepHaackoro — o 6uocdepe), 3aKoHbl (T€HETHYECKOTO
paBHoBecus JI. Xapau u B. Baita6epra, 3aposapimeBoro cxoacrtsa K.M. bapa), npasuia
(muaumyma 1O. JIlubuxa, >KOJIOTMYECKONW MUPAMHABI DHEPTHH), THIOTE3bl (THUIOTE3a
«wmpa PHK» V. TI'mnbepra); yMeHuwe BiajgeTh OCHOBHBIMH METOJAMH HAYYHOTO
MMO3HAHUS, UCTIOIb3YEMbIMH
B OHOJIOTMYECKHX WCCJICAOBAHUSIX IKUBBIX OOBEKTOB M DKOCHCTEM (OMHUCAHUE,
U3MepeHue, HaOIIOIeHNe, OJKCIEPUMEHT), CHOocOo0aMU BBISIBJICHUS W OICHKHU
AHTPOIIOrE€HHBIX M3MEHEHUI B MPUPOJIE; YMEHUE BBIIEIATHh CYIIECTBEHHbIC MPU3HAKU:
BHUI0B, OMOT€OIIEHO30B, YKOCUCTEM
u Oumocdepsl, CTAOWIM3UPYIOMIETO, JBIKYIIETO M Pa3phIBAIOIIETO ECTECTBEHHOTO
0TOOpAa, AIIOMATPUIECKOTO U CUMIIATPUUECKOTO BUA000pa30BaHUS, BIUSHAS ABUKYITAX
CWJI DBOJIIONIMM HAa TEHO(MDOHJ MOMYJSIUH, MPUCTOCOOICHHOCTH OPTraHU3MOB K Cpelie
oOWTaHWs, YepeIOBaHUS HAMPABICHUN 3BOJIONHNH, KPYroBOpOTa BEIIECTB U IOTOKA
SHEPIUM B JKOCUCTEMAaX; YMEHHUE YCTaHABIMBATh B3aUMOCBSI3M MEXK]Y MpOIECCaMHU
ABOIOLINH, IBUKYIIUMHU
CUJIaMU aHTPOIOreHe3a, KOMIOHEHTAMU Pa3IMYHBIX SKOCUCTEM U MIPUCIIOCOOJICHUSIMU K
HUM OpraHW3MOB; YMEHHUE BBISIBISATH OTIUYUTEIbHBIE MPU3HAKU >KUBBIX CHCTEM,
MPUCTIOCOOJICHHOCTh BHJIOB K Cpele OOuTaHUs, aOMOTHYECKUX M OHMOTHYECKHX
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KOMITOHEHTOB 9KOCHCTEM, B3aUMOCBSI3€ OPraHU3MOB B COOOIIECTBAX, AaHTPOTIOTEHHBIX
M3MCHEHHUH B DKOCHCTEMaX CBOEH MECTHOCTH; YMEHHUE UCIOJIH30BaTh COOTBETCTBYIOIIHE
apryMEeHTBI, OMOJIOTUIECKYIO0 TEPMUHOJIOTHIO M CHMBOJIUKY JUIS TOKA3aTeIbCTBA POJCTBA
OpPraHU3MOB PAa3HBIX CHUCTEMATHYECKHUX TPYMI, B3aUMOCBS3U OPTaHW3MOB U CPEIIbI
OOWTaHUs, €IUHCTBA YEIOBEUCCKHX pac, HEOOXOIUMOCTH COXpPaHEHHUS MHOT000paszus
BHJIOB U 9KOCHCTEM KaK YCJIIOBHSI COCYIIICCTBOBAHUS MPUPOABI M YEITIOBEUCCTBA; YMEHHUE
peraTh OMOJIOTHYECKUE 3a]1a4H, BBISBIIATD IPUIMHHO-CIICCTBEHHBIC CBSI3H

MEX Ty UCCIICTYEMBIMU OMOJIOTUYECKUMHU TIPOIECCAMU U SIBICHHUSIMH, JICJIaTh BEIBOJIBI U
IIPOTHO3BI HA OCHOBAHWH MOJTYYCHHBIX PE3YIbTATOB; YMEHHUE BHITIOJHATH JTJA0OPATOPHBIE
U TIpaKTHYeCKue pabOoThI, COOJIIOIATh TTpaBUia

npu pabore ¢ ydeOHBIM M J1a0OpPaTOPHBIM OOOPYJAOBAHHEM; YMEHHUE BBIJABUTATH

TUIIOTE3bl, TPOBEPSATH UX IKCIIEPUMEHTAITBHBIMH CPEJCTBAMH,
bopMyIHpys 1eNb MCCIICI0OBAHUS, aHAIM3UPOBATh TOJYUYCHHBIC PE3YyJIbTaThl U JIeJaTh
BBIBOJIbI; YMEHHE Y4aCTBOBATh B Y4eOHO-UCCIICI0BATEILCKON paboTe 0 OMOJIOTHH,
9KOJIOTHUH U MEJIMIIMHE, IPOBOAMMOM Ha 0a3€ IIKOJIbHBIX HAYYHBIX OOIIECTB, U IMyOITMIHO
NPEJCTABIIATh TOTYYCHHBIE PE3YNIbTAaThl Ha YUYEHWYECKHX KOH(EPEHIUSIX, yMCHHE
OILIEHWBATh THIIOTE3BI U TEOPHH O TIPOUCXOKICHUH KU3HH, YSITOBEKA
M YEIOBEYECKHX pac, O TPUYMHAX, IOCIEJACTBUSAX W CIOCO0aX MpPeIOTBPAICHIS
r100aabHBIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYIICCTBIIATh OCO3HAHHBIH BBIOOp Oynymeld mpodeccHnoHaTbHOMI
JCSATEIFHOCTH B 00JAaCTH OWOIJIOTHH, DKOJOTHH, TPUPOIOIOIG30BAHUS, MEIUIIMHEI,
OMOTEXHOJIOTUH, TICHUXOJOTHH, BETCPUHAPHH, CEIILCKOTO XO3SICTBa, IHINEBOM
NPOMBINUICHHOCTH, YIJIYOJIATh TO3HABATENIbHBI HMHTEpEC, HaNpaBICHHBIN Ha
OCO3HAHHBIH BBHIOOP COOTBETCTBYIOIIEH MPOGECCHH U MPOJOJDKCHHE OHOJIOTHYECKOTO
o0pa30BaHus B OPTaHU3AIUSAX CPETHETO MPOPECCUOHATBHOTO U BBICIIETO 00pa30BaHMs.
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10 KJACC
No HaumenoBanue Ttem| KomuuectBo OcHOBHbIE BUJIBI JIEATEIILHOCTH
[IporpammHoe conepxkanue
/1 y4eOHOro mpeaMeTa 4acoB oOy4arommxcs
1 | Tema «buoJjiorus Kak HayKa»
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1.1

buonorusa xak
KOMIUIEKCHAs HayKa H
KakK 4acThb
COBPEMEHHOTO
o011ecTBa

CoBpemeHHasi Ouonorus —
KOMIUIEKCHas Hayka. KpaTkas
UCTOpUS Pa3BUTHSI OUOJIOTHH.
buonoruyeckue Hayku U u3ydaembie
uMU TipoOembl. DyH1aMEHTaJIbHEIE,
INPUKIAJHbIE U MOUCKOBBIE HAYUYHbIE
UCCJIeIOBaHUs B OHMOJIOTHH.
3HaueHue 6MoJoruu B POPMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAYUYHOMN
kapTuHbl Mupa. [Ipodeccun,
CBsI3aHHBIE ¢ OMosioruei. 3HaueHue
OMOJIOrUY B IPAKTUYECKON
NeSITeIbHOCTU YEJIOBEKa: MEAMIINHE,
CEJIbCKOM XO3HCTBE,
IPOMBILUIEHHOCTH, OXPAaHE MPUPOJIBI.

JdeMoHcTpanuu

Ilopmpemui: Apucrotens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. /JapBus,
VY. T'apgeii, I'. Menaens,

B.U. Bepnanckuii, W.11. [1aBnos,

PackpriBaTh copepkaHie TEPMUHOB U
TOHATUN: HAYYHOE MUPOBO33PEHUE,
Hay4Has KapTUHA MUpPa, HAy4YHbIN
METO/I, TUIOTEe3a, TEOPHUSI, METO IbI
UCCJIeI0BAHMUS.

XapakTepu3oBaTh OMOJOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau IPYTuX €CTECTBEHHBIX HAYK.
OrneHUBaTh BKJIaJ] OTEUECTBEHHBIX
YYEHBIX B Pa3BUTHE OHMOJIOTHHU.
OreHuBaTh POJIb OUOTOTUYECKHUX
OTKPBITUH U UCCIIEIOBAHUN B PA3BUTHH
HAYKHU U TIPAKTUYECKON J1eITeTbHOCTH
JOJIEN.

[lepeuncnsate nmpodeccuu, CBI3aHHBIE C
COBPEMEHHOMN OHOJIOTHEH.

[TpuBOIUTH IPUMEPHI TPAKTUUECKOTO
MCIIOJIb30BaHUS JOCTHKEHUN OMOTIOTUN
B MEJIMIIMHE, CEJILCKOM XO35MCTBE,
MIPOMBIIIJIEHHOCTH U OXPaHE IPUPOIBI
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N.A. Meunuxkos, H.W. BaBuios,

H.B. Tumodees-PecoBckui,

. Yorcon, ®@. Kpuk, /I.K. bensies.
Tabnuyvt u cxemol: «CBSI3b OUOJIOTUU C

JIpyruMu Haykammy», «CrcreMa
OMOJIOTHYECKUX HAYK

MToro 4acoB 1o teme 1

2 Tema «7KuBble cCUCTEMbI M UX U3YYCHUE»
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2.1

JKuBble CUCTEMBI U UX
CBOICTBA

JKuBbIe CUCTEMBI KaK IPEAMET
u3ydeHust ononaoruu. CBONCTBA KUBBIX
CHUCTEM: E€IMHCTBO XUMHUYECKOTO
COCTaBa, TUCKPETHOCTh U
LEJIOCTHOCTb, CIIOAKHOCTh U
YHOPSATOYEHHOCTD CTPYKTYPBI,
OTKPBITOCTh, CAMOOPIraHU3aIMS,
CaMOBOCIIPOU3BECHUE,
pa3apaxkUMOCTh, U3MEHUUBOCTh, POCT
Y pa3BUTHE.

JdemoHcTpanuu

Tabauywl u cxemvi: «OCHOBHBIE
MIPU3HAKK KU3HNY, «brosornueckue
cuCTEMBI», «CBOMCTBA JKUBOM
MaTepUm»

PackpeiBaTh cogepkaHue TEPMUHOB
U TIOHSTHUM: )KUBasl CHUCTEMa,
AJIIEMEHT, TOJACUCTEMA, CTPYKTYPA;
OTKPBITOCTb, BBICOKAS
YIOPSIIOYEHHOCTD, YIIPaBIsSEMOCTb,
MUEPapPXUYHOCTb.

Xapaktepu3oBaTh CTPYKTYpy U
CBOMCTBA KUBBIX CUCTEM, OTJIMUMS
XHUMHYECKOTO COCTaBa 0OBHEKTOB
’KUBOUM M HEKMBOW MPHUPOJIbI, OOIINI
MPUHIMI KJIETOYHOW OpraHu3aiuu
KUBBIX CUCTEM.

CpaBHUBaTh OOMEHHBIE MPOIIECCHl B
HEKUBOU U )KUBOU MIPUPOJIE;
PACKPBIBATH CMBICJ PEAKIIHI
MeTabou3Ma.

OOBICHATH MEXaHU3MbI CAMOPETYIISIIIUN
JKUBBIX CUCTEM PA3JIUYHOIO
MEPApXUUYECKOTO YPOBHSI; PACKPBIBATH

CYThb NPUHIUIIOB MOJOKHUTEIBHOU
¥ OTPUIATEIIHLHOU 0OPAaTHOM CBS3H.
AHanu3upoBaTh CBOMCTBA
CaMOBOCIIPOM3BEJCHHUS, POCTA U
pPa3BUTHUS OPTAaHU3MOB
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2.2

YpoBHeBas
OpraHu3aius >KUBbIX
CUCTEM

YPpOBHM OpraHu3anuu KUBbIX CUCTEM:
MOJIEKYJISIPHBIN, KIETOYHBIN,
TKAaHEBbIN, OPraHU3MEHHBIN,
MOMYJISLIUOHHO-BUIOBOM,
9KOCHUCTEMHBIN
(OnoreoneHOTHYECKHIT ), ONOCHEPHBIN.
[Ipoueccol, TPOUCXOASIIIIUE B )KUBBIX
cucremax. OCHOBHBIE NTPU3HAKHU
»)uBoro. JKu3Hb kak ¢popma
cyliecTBoBaHMs Matepuu. Hayku,
M3YyYarolre )KUBbIE CUCTEMBI HA
Pa3HBIX YPOBHSIX OpraHU3aluu.
N3yuenue xxuBbIX cucremM. MeTobl
ounonornueckoit Hayku. Habmronenue,
HU3MEpPEHUE, IKCIIEPUMEHT,
CHCTEeMaTH3allMs, MEeTaaHaJIN3.
[lonaTue o 3aBUCUMOM U HE3aBUCUMOU
nepeMeHHou. [InanupoBanue
skcriepuMenTa. [loctanoBka u
npoBepka rumnore3. Hynesas runoresa.
[TonsiTie BBIOOPKU U €e
JIOCTOBEPHOCTH. PazOpoc B
Oumoyiornueckux JaHHbeIX. OIeHKa

PackpsIBaThk copepkaHe TEPMUHOB U
MOHSTHI: 0OMEH BEIECTB U
IIPEBpALEHNE SHEPI UM,
CaMOBOCITPOU3BE/ICHUE,
CaMOpETYALNS, pa3BUTHE, )KU3Hb,
HAy4YHbIN (aKT, HAyYHbIA METO/I,
npo0iema, rurnoTes3a, Teopus,

MIPaBUJIO, 3aKOH.

[lepeyucnsaTh NpU3HAKU KUBOTO.
XapaKkTepu30BaTh OCHOBHBIE YPOBHHU
OpraHu3aluu KUBBIX CUCTEM U METO]IbI
OMOJIOTUYECKUX HCCIIEIOBAaHUH.
OnuceiBaTh 0COOEHHOCTH, XapaKTEPHbIE
JUISL KQXKJI0T0 YPOBHsSI OpraHu3aiuu
KUBOTO.

HaspiBaTh Hayku, U3y4darolue KUBbIC
CHUCTEMBI Ha Pa3HBIX YPOBHSIX
OpraHU3aluu.

CpaBHHUBaTh MEXKIy COOOM JKUBbIE
CHUCTEMBI Pa3HbIX YPOBHEW OpraHU3aluu
U IIPOUCXOJAIINE B HUX ITPOLIECCHI.
[Toka3bIBaTh pOJIb TUIIOTE3 U TEOPUI
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JIOCTOBEPHOCTH MOJTYUYEHHBIX
pe3yabTatoB. [I[puunHbI HCKaXKEHUS
pe3yJIbTaToOB 3KcrepuMenTa. [lonstue
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu

Tabauywvl u cxemwvl: «YpPOBHU
OpraHu3aluy KUBOU MIPUPOIBI»,
«CTpoeHue KUBOTHOU KIIETKW,
«Tkanu KUBOTHBIX», «CUCTEMBI
OpPraHoB YEJIOBEUECKOTO OPraHU3May,
«buoreoiieHos3y, «buochepar,
«MeTtoapl u3yuyeHus KUBOU
npupoas». O0opyaoBaHue:
JabopaTtopHOe 000PYI0OBaHUE IS
IIPOBEACHUS HAOI0ICHUHN, N3MEPEHUH,
skciepumMeHTOB. [IpakTueckas
padora

«Hcnonp3oBanue Pas3IMIHbIX MCTOIOOB
IIPpHU U3YUYCHHH KHUBBIX CUCTCM)).

B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOI

KapTHUHBI MUpa

Hroro

9aCoOB I1I0 TCMC

Tema «buojiorust KJIeTKm»

50



®denepanbHas padbouas mporpamma | buonorus. 10—11 knacces! (yriryOieHHbIH YPOBEHD)

3.1

Hcrtopust oTkpbITUSA U
M3y4EHUS KIIETKU.
Kiterounas teopus

Kinerka — cTpykTypHO(DYHKIIMOHATbHAS
€AMHULIA KUBOTO.

HcTopus OTKPBITHS KIETKH.
PaGotsl P. I'yka, A. JIeBeHryka.
Knerounas reopus (T. LlBann,

M. llneitnen, P. BupxoB). OcHOBHBIE

PackpriBaTh copepkaHie TEPMUHOB U
TIOHSTUN: KJIETKA, OPraHelIbl,
AYKapPUOTHI, MPOKAPUOTHI, BUPYCHI,
UTOJIOTHUS (KJIETOYHAsE OUOJIOTHS ),
KJIETOYHAsI TEOPHSI.

XapakTepu30BaTh OCHOBHBIC ITAIIbI

TMTOJIOKEHUSI COBPEMEHHOM KJIETOYHOU
TEOPUH.

JdemoHncTpanuu

Ilopmpemuwi: P. I'yk, A. JIeBeHTYK,

T. [lIBanu, M. llInerinen, P. Bupxos,
K.M. bap.

O0opyaoBaHue: CBETOBOM MUKPOCKOTI;
MUKPOIpEnapaThbl pacTUTENbHBIX,
KUBOTHBIX U OAKTEPHUATbHBIX KIETOK

Pa3BUTHUSI IIUTOJOTUU KAaK HAYKU U €€
oopmieHrE B KJIETOYHYIO OHOJIOTHIO.
[Toka3bIBaTh BKJIAJI YYEHBIX-OHOJOTOB
B MW3Y4YEHHE KJIIETOYHOI'O CTPOCHUS
OpPraHu3MOB.

[IepeuncisiTb OCHOBHBIE TTOJIOKEHUS
KJIETOYHOM TEOpUH, OOBICHATH €€ POJIb
B (h)OPMUPOBAHUH €CTECTBEHHO-HAYYHOU
KapTUHBI MUpa.

[IpuBOAUTE NOKA3aTENIBCTBA POJACTBA
OpPraHu3MOB C  HCHOJIb30BAHUEM
MIOJIOKEHUHN KIIETOYHOM TEOPUHU
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3.2 | Metozsl 1 Mertoasl MOJIEKYJIAPHOM U KJIIETOYHON | PackpeiBaTh copep:kaHue TEPMUHOB U
MOJIEKYJISIPHOU U OMOJIOTUHU: MUKPOCKOIUS, HNOHSTHI: MUKPOCKOTUPOBAHUE,
KJIETOYHON OMOJIOTUN Xpomarorpadus, 3IeKTpoPopes, METOJ | NPUrOTOBIEHUE CPE3OB,

MEYCHBIX aTOMOB, IU(PEPEHIMANBHOC | nudhepeHIManbHOe OKPalIHBaHHE,
LEeHTPU(YrHpOBaHHe, xpomarorpadus, dneKTpodopes,
KyJIbTUBUPOBAHHUE KIETOK. METOJT MEYEHBIX ATOMOB,
JemoHcTpanuu HEHTpUPYTUpOBaHUE, METO/]
Tabnuyer u cxemsi: «CBeTOBOU KyJIBTYPBI KIETOK M TKAHEH, METOJ
MHUKPOCKOID», «NEKTPOHHBIN pexombunanTHbx JIHK.
MHUKpOCKOM», «HcTopus passuTys XapakTepu30BaTh OCHOBHBIC METO/TbI
METOJI0B MUKPOCKOITHUN. W3yYeHUS KUBOH TIPHPOIBL.
OGopynoBanmue: cBeTOBOM ['oTOBUTH BpEeMEHHBIE
MHUKPOCKOIL, MUKpOlIperapathbl MUKpOTPENapaThl, pacCMaTpUBATh UX
PACTUTCIILHBIX, HHUBOTHBIX H B CBETOBOI MUKPOCKOI U JIeNIaTh
OakTepUaIbHBIX KJIETOK. —
IIpakTHyeckas padora OOBsICHATH U COOMIOAATH MPaBHIIA
«M3yyeHne METO0B KJICTOYHOU TEXHUKU MUKPOCKOIIMPOBAHUS
ounosnoruu (xpomarorpadus,
anekTpodopes, nuddepeHuanpHoe
nentpudyruposanue, [1LIP)»

Nrtoro yacos no teme 2

4 | Tema «XumMHu4YecKasi OPraHu3aNus KJICTKI)
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4.1

XHUMHUYECKHUI COCTaB
kieTku. Boga n
MUHEPAIbHBIE
BEIIECTBA

XUMHUYECKUN COCTaB KJIETKU. Makpo-
, MUKPO- U YJIBTPAMHUKPOIJIEMEHTHI.
Bopa u ee ponp Kak pacTBOpPUTEIS,
peareHTa, yyacTue B
CTPYKTYPHUPOBAHUU KIIETKH,
TEIUIOpEryJisinuu. MuHepaibHbIe
BEIIECTBA KJIETKH, UX OUOJIOrnYecKas
posb. Ponb KATUOHOB M AaHHOHOB B

KJICTKE.
JdemoncTpanuu

Juacpammuor: «Pacnpenenenue
XUMHUYECKHUX PJIEMEHTOB B HEXKUBOU
IpUPOIE», «Pacnipenenenue

XUMHYECKUX DJIEMEHTOB B JKHBOU
IPUPOALH.

Tabauywvl u cxemol: «Ilepuoanueckas
Ta0IUIlAa XUMHYECKHX DJIIEMEHTOBY,
«CTpoeHne MOJIEKYJIbl BOJIBIY,

«BGIHGCTBa B COCTAaBC OPraHnu3MOB»

PackpbIBaTh copepkaHue TS PMUHOB U
MOHSTHI: 3JIEMEHTHI-OMOTCHBI,

JTUTIOJNb, BOJOPO/IHAS CBS3b,
ruApOGUIBHOCTD, TUPOGOOHOCTD,
Typrop, MUHEpaJIbHbIC BEIECTBA,
Oy(depHbie cUCTEMBbI, aHUOHBI,
KaTHOHBI.

[lepeuncnsaTb 0COOCHHOCTH
XHUMHYECKOTO COCTaBa KIICTKH.
PasznmnyaTh Makpo-, MUKpO- |
YIBTPAMUKPORJIEMEHTBI, BXOISIINE

B COCTaB >KMBOT'O M X POJIb

B OpraHU3Me.

XapaKTepru30BaTh CTPOCHHUE U CBOMCTBA
BOJIbI; OOBSCHATH IPUIUHBI €€ 0COOBIX
CBOMCTB M ()YHKIIMH B KJIETKE.
[Tokxa3pIBaTh poJib KATHOHOB U AHUOHOB
B 00ECIIEYEHUH MPOIIECCOB

KUZHEACATETLHOCTH (OCMOPETYIISITHA,
CO3JJaHHe MEMOPAHHOTO MTOTEHITHATIA,

53



®enepanpHas pabouas nmporpamma | buosiorus. 10—-11 knaccs! (yriayOneHHbIN YpOBEHbD)

perymsinusi paboThl OeIKOoB), palOOThI
Oy(epHBIX cUCTEM.

VYcraHaBnMBaTh B3aUMOCBS3b CTPOCHUS
U (YHKLIMUU HEOPTaHUYECKUX BEIIECTB
KJIETKU
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4.2

Opranunueckue
BEIIIECTBA KIJIETKU —
Oenku

Opranudeckue BeIIeCTBa KICTKHU.
buonornueckue nonumepsl. benku.
AMUHOKHCIIOTHBIA COCTaB OEJIKOB.
CTpyKTypbl OETKOBOI MOJIEKYJIBI.
[lepBuynas cTpykrypa Oenka,
NeNTU/IHAs CBs3h. BropuuHasi,
TpETUYHAs1, YETBEPTUYHASL CTPYKTYPHI.
Jenartyparusi. CBoiCcTBa O€IKOB.
Knaccuduxanus 6enkos.
buonornueckue QyHKIu OEIKOB.
Ilpuonwi.

JdeMoHcTpanuu

Iopmpem: J1. IlonuHr.
Tabnuyer u cxemol: «CTpoeHue
MOJIEKYJIBI Oerka», «CTpyKTypbl
OCIIKOBOM MOJICKYJIBIY.
Oo6opynoBanue: XuMHIeCKast
mocyjsia 1 00opyaoBaHUE.
JlabopaTopHas padora

«O0HapyxeHHne 0EIKOB C TTOMOIIBIO
KaYECTBEHHBIX PEAKIINI)

PackpriBaTh conepxaHue
TEPMHUHOB | TOHSTHI: MOHOMEPHI,
MOJINMEPHI, OEJIOK (MPOTEHH),
HENTH]l, aAMUHOKHCIIOTA, TICTITUTHAS
CBSI3b, IOJMUMCTITH/I, ICHATYpaIHs,
peHarypanus, TIo0yIsIpHble U
bubpuIsipHBIE OCNKHU, TPUOHBI.
XapakTepu3oBaTh OCITKH, MX
CTPYKTYPHYIO OpPTraHU3aIUI0 U
byHKIIMU (CTPYKTYpHas,
HHEpreTUYecKas, CUrHaJIbHAS,
peryJsiTOpHasi, ABUTaTeNIbHAs,
3amuTHAas1, (hepMEeHTaTUBHAS).
Ha3zpiBaTh XuMu4eckrue OCHOBBI
dbopMupoBaHUs CTPYKTYP
OCIIKOBOM MOJICKYJIBI.

[TpuBoauTE TIpUMEPHI (PUOPUILIAPHBIX,
TII00YISIPHBIX OETKOB.

BbInoaHATH KauecTBEHHBIE
peakuuu Ha oOHapy>KeHue OEIKOB

B KJIETKE; OOBSICHATH MOJyYCHHBIE
pPE3YyJbTATHI
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4.3

Opranunueckue
BEIIIECTBA KIJIETKU —
YTJIEBOJIBI

Yraesoasl. MoHOCaxapuabl,
IYCcaxapyuabl, OJUTOCaxapuasl U
nosucaxapuibl. OOLKM MJIaH CTPOSHUS
U QU3HKO-XUMUYECKHUE CBOMCTBA
yraeBoaoB. buonornueckue GpyHkiun
YIJIIEBOOB.

JdemoHncTpanuu

Tabnuyer u cxemor: «CTpoeHue
MOJIEKYJ YIJIEBOAOB

PackpbiBaTh comepxaHue TEPMUHOB U
TIOHSTHI: YTJIEBOJIBI, MOHOCAXaPH/IBI,
JUCaXapHUIbl, OJIATOCAXAPHUJIBI,
MOJIMCaXapu/ibl, TIIIOK03a, pubo3a,
JI€30KCHPH003a, JIAKTO3a, MaJIbTO3a,
caxapo3sa, Kpaxmall, TJINKOTEH,
L[EJIII0JIO3A.

KnaccudummpoBats  yrieBoasl

110 CTPOCHHIO M TICPEYUCIISITh HX
byHKIMN.

[TprBOIUTH IPUMEPHI PA3TUIHBIX
yIaeBOAOB (MOHOCAXapHUIOB,
JMCaxapyuI0B, OJUTOCaxapuIoB,
MOJINCAaXapPHJIOB)
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4.4

Opranunueckue
BEIIIECTBA KIJIETKU —
JIATIHU B

Jlunuael. I'uapoduiibHoO-
ruipodoOHbIE CBOMCTBA.
Knaccudukanus aunuaos.
Tpurnuuepubl, pocPoaunusl,
BOCKH, CTepouibl. bruonornueckue
¢byakuun naunuaoB. O61Me cBOKWCTBA
OMOJIOTMYECKUX MEMOpaH —
TEKYy4eCTh, CIIOCOOHOCTh K
CaM03aMbIKaHHUIO,
MOJIYIPOHUIIAEMOCTb.
JdeMoHcTpanuu

Tabnuyet u cxemol: «CTpoeHue
MOJIEKYJI JIUIIUIOB

PackpbiBaTh conepxaHue TEPMUHOB
Y TIOHSITUI: JINTTHU]IBI,
TPUrIULEPHU b, (OCHOIUTUTIBI,
BOCKHU, CTEPOUIbI, TUTOMPOTEUHBI,
rnukomunuasl. Knaccuduumrponathb
JUNUABL IO CTPOCHHUIO;
XapaKTepu30BaTh UX (QYHKIUH
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4.5

Hyxnennossie
kucnotel. CTpoeHue u
bynkuun JTHK,

PHK, AT®

Hyxnennossie kucnotsl. JJHK u PHK.
CrpoeHne HyKJIIEHHOBBIX KUCIOT.
Hyxneoruael. puHnun
KOMIuIeMeHTapHOCTH. [IpaBuio
Yapradda. Crpykrypa JHK — nBoitnas
crnupainb. MeCTOHaX0XAECHHUE U
ouonornyeckue pynkunu JJHK. Bugst
PHK. ®ynkuuu PHK B kiteTke.
Crpoenune monekynsl ATO.
Makpoaprudeckue cBsi3u B MOJIEKYJIE
ATO®. buonornueckue pynkunu ATO.
BoccraHoBieHHBIE IEPEHOCUNKH, X
(YHKIMH B KJIETKE.

JdeMoHcTpanuu

Iopmpemuwr: [1. Yorcon, @. Kpuk, M.
Yunkuuc, P. ®panknun, @. Caurep,
C. Ilpy3unep.

Tabauywvl u cxemwvr: «HyknenHoBble
KHACIOTB», «CTpOEHUE MOJIEKYJIbI
ATO».

Oo0opynoBaHme: XUMHAYECKas

mocyjia 1 00opyaoBaHUE.
JlaGoparopHasi padora

PackpriBaTh copepkaHie TEPMUHOB U
MOHSITUI: I€30KCUPUOOHYKICHHOBASI
kucnota (JIHK), pubonykinenHnonas
kuciota (PHK), nykineorun,
HYKJIEO3U], a30TUCThIE OCHOBAaHUS,
aJIcHUH, TYaHWH, [IUTO3UH, THMHH,
ypalui, KOMIJIEMEHTapHbIE OCHOBAHUS,
aaeHo3untpudocdar (ATD),
MaKpOIPTrUYecKas CBs3b,
CEKBEHHUPOBAHUE, TEHOMUKA,
TPAaHCKPUNITOMHKA, IPOTCOMUKA.
XapakTtepu3oBaTh, ONUCHIBATh U
CXeMaTHYECKH U300pakaTh CTPOCHHE
nykineornaa JJHK u gBoiiHOM cimpanu
JHK, cekBenupoBanue JJHK.
OnuceIBaTh NPOIIECC PEIITUKALIMHI
JIHK B kJIeTKE ¥ Ha3bIBATh €T0
OMOJIOTMYECKOE 3HAUCHHUE.
XapaxkrtepuzoBatb Qpynkiuu JTHK.
Paznuuars cTpykTypy ¥ YHKITUN
PHK.

OnuchIBaTh NPOLIECC TPAHCKPUIIIIUH.

CpaBHI/IBaTI) HYKJIICHHOBBIC KHCJIOTBI
(THK u PHK).
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«HccnenoBanue HyKIE€MHOBBIX KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIMYHBIX
OpraHUu3MOB»

XapakTepu3oBaTh O0COOCHHOCTH
ctpoenus u pynkuuu ATO.

dopMyIUPOBaATh U OOBSICHATH MPUHITUIT
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KOMITJIEMEHTApPHOCTH U TIPABUIIO
Yapraddda

4.6 | Metoasl CTpYKTYpHOI 1 CrpykTypHas OUOIOTHS: PackpeiBaTh conepxaHue TEPMUHOB U
ouosioruu onoxuMuueckue u onodusndeckue MOHATHUI: MOJICIMPOBAHUE,
HCCIIE0BAHUS COCTaBa U KOMIIBIOTEpHBIN 1u3aiH. [lepeunciars
MIPOCTPAHCTBEHHON CTPYKTYPHI MEePCIEeKTUBHBIE HAIIPABIICHUS
OMOMOJIEKYII. Hay4YHBIX UCCIIEIOBAHUMN B
CTPYKTYpHOH OMOJIOTHH, PACKPHIBATH
WX 3HAYEHHE NI MEAUITUHBI U
CEJIbCKOTO XO35IMUCTBA
Hroro yacos no teme 10
5 | Tema «Ctpoenue n QyHKIMU KJIETKN»
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5.1

THIIBI KIIETOK.
IIpoxapuoTnueckas
KJIETKA

Tume! KIETOK: SyKapuoTHIeCKass 1
IPOKAPHUOTHIECKASI.

CtpyKTypHOD YHKIIHOHATILHBIC
00pa3oBaHUs KJICTKHU.

CtpoeHue npoKapuoTUYECKON KIETKHU.

Krnerounas crenka Oaxkrtepuii u
apxei. OcCOOEHHOCTH CTpOEHUs
reTepoTpodHOM U aBTOTPOHOI
NIPOKAPHOTUIECKUX KIETOK. MecTo u
POJIb MPOKAPHOT B OMOIICHO3AX.
JdeMoHcTpanuu

Tabnuyvl u cxemwvr: «CTpoeHue
SYKapUOTHYECKOM  KIIETKN»,

«CTpoeHune NpoKapruoTHIECKOM
KIICTKI

PackpriBaTh copep:kaHie TEPMUHOB U
MOHATHUI: IPOKAPUOTUYECKAS KIIETKA,
KJIETOYHAsl CTEHKA, MypPEHH,
(dboTOCUHTETHYECKIE MEMOPaHBI,
bnareumH.

XapakTtepu3oBarb GopmMy

1 pa3Mepbl MPOKAPUOTUUECKUX KIIETOK;
(GYHKIIMY TEHETHYECKOTO anmapara
MPOKAPUOT.

OnuceiBaTh IpoLecc
CIopooOpa3oBaHusi, OTMEUaTh €ro
3HauYeHue I BbDKUBAHUSA OaKTepuil
npu YXYAUIEHUN yCIIOBHI
CYILLIECTBOBAHUS.

OnuceiBaTh pa3MHOKEHHUE MMPOKAPHOT.

O1eHuBaTh MECTO U POJIb MPOKAPHOT B
ounoreHo3ax
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5.2

Crpoenue
3YKapUOTUYECKON
KJIETKHU.
[ToBepXHOCTHBIN
anmapar KJIeTKU

Crpoenne U PyHKIIMOHUPOBAHUE
3YKapUOTUYECKOMN KIETKH.
[Tna3zmaTuyeckas memOpaHa
(mnazmanemma). CTpyKTypa
I1a3MaTUYECKON MEMOpPAHBI.
TpaHcIopT BELIECTB Yepe3
IU1a3MaTUYECKYI0 MEMOpaHy:
naccuBHbIN (TudPy3us,
oOneruenHas nud@y3us), aKTUBHBIH
(mepBUYHBIN 1 BTOPUYHBIN
AKTUBHBIN TPAHCTIOPT).
[TonymponuiiaeMocTb MEMOpaHBI.
Pabora Hatpuii-kanueBoro Hacoca.
DHIOIMUTO3: MTUHOLMTO3, (ParouTos.
Ox3omnuTo3. KireTounas cTreHKa.
CtpykTypa u GyHKIUH KIETOYHOU
CTEHKH pacTeHHUH, TpUOOB.

JdemoHcTpanumn

Tabmumer . cxembl:  «CTpoeHHE
IYKaApPUOTUYECKOMN KICTKNY,

«CTpoeHnue KUBOTHOW  KIICTKH,

«CTpoeHHEe pACTUTENBHOM  KJIETKH».
O0opynoBaHme: CBETOBOM MUKPOCKOIT;
MUKpOIIpenapaThl pacTUTENbHBIX,
JKHUBOTHBIX KIIETOK.

PackpsiBaTh conepikaHne TEpPMUHOB H
MOHSATUHN: TJIa3MaTUYecKas MeMOpaHa
(ru1azmaneMma), KUJIKOCTHO-
MO3anyHasi Mojielib, MeMOpaHHbIE
oenku (nepudepuieckue,
UHTETPATBHBIC), TTTUKOKAIHKC,
muddy3us, ocMOC, aKTUBHBIN
TPaHCIIOPT, YHJIOIUTO3, (harolnuTo3,
MUHOIIMTO3, K30IMTO3, KJICTOYHAS
CTEHKa, IJI1a3MOJIECMBbI, CUMILJIACT.
XapakTepru3oBaTh 0COOCHHOCTH
CTpoeHus U QYHKIUU
YKapUOTUYECKOM KIETKH; TPAHCTIOPT
BEIIECTB 4Yepe3 IIIa3MaTHUECKYIO
MeMOpaHy: TaCCUBHBIN U aKTUBHBII
TpPaHCIIOPT; PaboTy OCIKOB-KaHAJIOB,;
paboTy HaTpU-KAJIMEBOTO HACOCA;
CTPYKTYPY ¥ QYHKIWHU KICTOYHOU
CTCHKHU PACTCHHI U TpuOOB
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IIpakTHyeckas padora
«/3yuyeHue CBOUCTB KIETOYHOU
MeMOpaHbI»
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5.3

[utonnasma u ee
OpTraHOU/IbI

[uroruazma. I{uTo3o0msb. LluTtockener.
JBrm>xeHre nuroriasmMbel. OpraHou/ bl
KieTku. OgHOMEeMOpaHHbBIE OPTaHOU/IbI
KJICTKH: SH/I0TJIa3MaTHYeCKas CETh
(BIIC), anmapat ["onbaxu, JIU30COMBI,
uX cTpoeHue u pyHkuuu. Bzaumocss3pb

OI[HOMGM6paHHBIX OpraHoOn 0B KJICTKHU.

CrpoeHue rpanyJIIpHOIO PETHKYIYMA.
Cunre3 pacTBopuMBbIX 6enkoB. CUHTE3
KJIETOYHBbIX MeMOpaH. [ magkuii
(arpaHyJsIpHBIN ) SHIOIIIa3MaTHYECKHI
petukynyM. CekpetopHasi QyHKIMS
anmapara [ onpmxu. Tpancnopt
BEILIECTB B KJIeTKe. Bakyomnu
PaCTUTENBHBIX KIIETOK. KileTOUHBINM
cok. Typrop.

[TonyaBTOHOMHBIE OPTaHOUBI KIETKU:
MUTOXOHJAPUH, IacTuabl. CTpoeHue
U QYHKIIMY MUTOXOHJIPUM U TUTACTU.
[lepBruHbIE, BTOPUYHBIC U CIIOKHBIC
1acTUAbl (POTOCUHTEIUPYIOLIUX
AyKapuoT. XJIOPOIIACTHI,
XPOMOIIIACTBI, JIEMKOMJIACTHI BBICIIIMX
pacTeHuM.

PackpeiBaTh comepkaHue TEPMUHOB U
MOHSATHM: IMTOILIa3Ma, IIUTO301b,
IIUTOCKEJIET, KOMITAPTMEHTHI,
OpPTraHOMU/IbI, SHIO0TUIa3MaTHIECKas CETh
(BIIC), anmmapat ["onbaku, JIM30COMBI,
BaKyOJIb, pUOOCOMBI, aBTOJIU3,
BE3UKYJIIPHBIN TPAHCIIOPT,
MEPOKCUCOMBI, KJIECTOYHBIHN COK,
Typrop, MUTOXOHPUHU, KPUCTHI,
TUTACTH]IBI, XPOMOIIJIACTHI,
JICHKOTIUTACTHI, XJIOPOIUIACTHI, CTPOMA,
IpaHbl, THJIAKOU, JTaMeJla.
XapakTepru30oBaTh IUTOILIA3MY
DYKapUOTHUYECKON KIICTKH;
KJIaCCHU(UIIMPOBATH OPTaHOM Bl B
3aBHCHMOCTH OT 0COOEHHOCTEH UX
cTpoeHus (0 JHOMeMOpaHHbIE,
JIByMeMOpaHHbIE, HEMEMOpPaHHBIC);
OMHCHIBATH (DYHKITUHU KaXIOTO
OpraHoujia B KJIETKE.

OOBICHATH COOBITHS, CBI3aHHBIE C
BHYTPHUKIICTOYHBIM ITUIIIEBAPCHHUEM,
€ro 3Ha4YCHUE ISl OpraHu3Ma.
OTMmeuaTh 3HAaYECHHUE [IUTOCKENIETa;
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JdemoncTpanuu

Ilopmpemuwi: K. C. MepexKOBCKHIA,
JI. Mapryiuc.
Tabnuyer u  cxemwvr:  «CTpoeHue
JYKAPUOTUYECKOU KIIETKNY,

«CTpoeHuE KUBOTHON KIIETKNY,
«CTpoeHune pacTUTENIbHON KIIETKI,
«CTpoeHrne MUTOXOHIPUM.
Oo6opynoBanue: CBETOBOM

MUKPOCKOI; MUKPOTIPETapaThl
pPacCTUTENbHBIX, )KUBOTHBIX KJIETOK.
IIpakTnueckas padora «/3yuyeHue
JNBUKEHHSI IIUTOILIA3MBI B
PaCTUTENBHBIX KIETKAX).
JlaGopaTopHasi padora
«HccnenoBanue miaamoidza u
JEIUIa3MOJIN3a B PACTUTEIBHBIX
KJIETKax»

XapaKTepU30BaTh €ro JIEMEHThI
(MUKpOTPYOOUKH, MUKPODUIAMEHTHI,
IIPOMEKYTOYHBIE (PUIIAMEHTBHI), KX POIb
B KU3HEJEATEIbHOCTH KJIETOK U TKaHEeH
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5.4

HememOpannbie
OpraHOU[IbI KIETKU

HememOpanHbie opraHouabl KIETKU
Crpoenue U PyHKIIMM HEMEMOPaHHBIX
OpPraHOHUIOB KJIETKH.

PuGocombl. MblliieuHbIe KIETKH.
Mukpotpy6ouku. Kierounsiit
ueHtp. CTpoeHuEe U IBUKECHUE
KTYTUKOB U PECHUYEK.
MukpoTpyO0UKH ITUTOTLIA3MBI.
LlenTpuoss.

PackpsiBaTh conepikaHne TEpPMUHOB H
HNOHATHI: pubocomMa, MoarcoMma,
MUKpPOTPYOOUKH, TYOYIIHH,
KJIETOYHBIN HIEHTP (LIEHTpOCOMa),
HEHTPHUOIH, IIeHTpochepa, KTy THKH,
pECHHYKH, Oa3aIbHOE TETbIIE.

JdemoHncTpanuun

Tabnuyer u cxemolr: «CTpoeHue
KUBOTHOM KIIETKN», «CTpoeHue
PACTUTEIBHON KIIETKU

XapakTepu3oBaTh HEMEMOpPaHHBIC
OpPTaHOMJIBI KIIETKH, UX CTPOCHUE
U QyHKITUU
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5.5 | Crpoenue u pyHkuuu Anpo. OGonouka siapa, XpOMaTHH, PackpeiBaTh conepxanne TEPMUHOB U
Aaapa KapuoIuiazma, SapblIKd, HX TOHATUN: ANPO, sIACpHAs 000104YKa,
cTpoeHue U GyHKIUU. S epHbIi sIICPHBIE IOPHI, HYKJIEOoIIazmMa
OeJIKOBBII MaTPHUKC. (kapuoriazMa), FreHOM, XpOMaTHH,
[IpocTpaHCTBEHHOE PACIIONOKEHUE OyXpOMaTHH, reTCPOXpOMAaTHH,
XpOMOCOM B MHTep(]a3HOM sipe. ANPBIIIKO, XPOMOCOMBI, HEHTPOMEDA,
Be/Iki XpOMATHHA — THCTOHBL KHUHETOXOP, KJICTOUHbBIC BKIIOUCHHUSI.
KIIeTOUHbLE BKIEOUCHI. XapakTepu30oBaTh KJIECTOYHOE SIAPO
KaK [EHTpP yHpaBICHUs
/lemoncTpaiun KU3BHEICATEIILHOCTBIO KICTKH,
Tabnuyot u cxemvr: «1apoy TCHETUYCCKUM anmapaT KIETOK
9YKapHoT, CTpOeHUE U QYHKIIUU
XpPOMOCOM.
OnuceIBaTh CTPYKTYPHI SiApa U UX
B3aUMOCBSI3b C OPraHOUIAMU
LUATOIIa3Mbl
5.6 | CpaBHUTENbHAS CpaBHUTENBHAS XapaKTEPHUCTHKA XapakTepu3oBaTh TUIIBI KIETOK
XapaKTepUCTUKa KJIETOK DYKApHOT (PacTUTEIBHOM, AYKapUOT: pACTUTENbHAs, )KUBOTHAS,

KJIETOK 3YKapHOT

KUBOTHOM, TPUOHON).

JdemoHcTpanumn

Tabauyvt u cxemwvl: «CTpoeHUE
AYKAPUOTHYECKOUN KIICTKN,
«CTtpoeHue KUBOTHOM KIIETKW,

rpuoHas.

CpaBHUBATHh MEXKIY COOOM CTPOCHHE U
KU3HENIEATEITLHOCTh DYKAPUOTUIECKUX
KJIETOK ¥ POJIb POKAPHUOT B
OunoleHo3ax
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«CTpoeHHE PACTUTEIBHON KIETKI.
Oo0opynoBanue: CBETOBOM
MHUKPOCKOIT; MUKPOIIpEenapaThbl
pPacCTUTENbHBIX, )KUBOTHBIX KJIETOK.
JlaGoparopHasi pabora «/3yueHue
CTPOCHHMS KIJIETOK Pa3IMUHbBIX
OpTraHU3MOB

HUtoro

4acoB I10 TEME 8

Tema «OQ0MeH BeliecTB M NMpeBpalleHNe JHEPIUMH B KJIETKe»
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6.1

OOMEH BEIECTB —
MeTa00IU3M

AcCUMHUITALNA U AUCCUMUIISIUS — JIBE
CTOpPOHBI METa00IU3Ma.

Tunsl 0OMeHa BEIIeCTB: aBTOTPOQHBII
U TeTepOTPOHBIN. YYacThe KUCIOpoia
B OOMEHHBIX Mpolieccax.
DHepreTuueckoe o0ecrneuyeHrue KIeTKH:
npespainieHue AT® B 0OMEHHBIX
nporueccax. epMeHTaTUBHBIN
XapakTep peakuui KIeTOUHOTO
meTtabonuzma. DepMeHThI, UX
CTpOEHHUE, CBOMCTBA U MEXaHU3M
nevicteus. Kopepmentsr. OTimuus
(dbepMEHTOB OT HEOPTAaHUYECKUX
KaTtain3aTopoB. benku-

AKTHBATOPHl W OCJIKHU-

UHTHOUTOPHI. 3aBUCUMOCTD

CKOpPOCTH (hepPMEHTATHUBHBIX

peakuuii OT pa3IUuYHBIX (HaKTOPOB.

PackpsiBaTh conepikaHne TEpPMUHOB H
MOHSTHI: 0OMEH BEIECTB
(MeTaboa13M), aCCUMUJIISAIIUS
(aHab0MM3M), WU TJIACTHYCCKHI
0OMEH, TUCCUMUIIALIMS (KaTaboIHn3M),
WA SHEPreTHYECKUi 0OMeEH,
aBTOTPOQBI, reTepoTPOPbI, aHAIPOOHI,
a’po0Obl, (hepMEHThI, AKTUBHBIN
IIEHTp, CyOcTpaTHas crienu(UIHOCTS,
KOPEPMEHTHI, OCITKN-aKTHBATOPHl |
oenku-uHruouTOpHl. [lepeunciars
0COOEHHOCTH IJIACTUYECKOTO U
HYHEPreTUYECKOr0 OOMEHA B KIIETKE;
yCTaHaBJIMBATh B3AaMMOCBSI3b MEXKY
TUTACTUYECKUM U SHEPreTUYECKUM
oOMeHoM. PaznuyaTs Tunsl 0OMeHa
BEILIECTB: aBTOTPO(HBIN 1
reTepOTPOQHBIN.
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JdemoncTpanuu

Tabnuyvt u cxemvl. «OOTOCUHTESY,
«OHEpPreTH4eCcKuii 0OMen»,

«buocunres 6enkay, «CTpoeHue
dbepmenTay, «XeMOCHUHTE3Y.

OO0opynoBanue: CBETOBOM MUKPOCKOIT;
o0opyaoBaHUE JIsl TPUTOTOBJICHHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKporpenapatoB. JlabopaTopHas
padora «/3yueHue KaTaIMTUYECKON
aKTUBHOCTHU (hepMEHTOB (Ha mpumMepe
aMuiIa3bl UM KaTaiasbl).
JlaGoparopHuasi pabora «/3yueHue
(bepMeHTaTUBHOTO pacIeIICHUS
MEPOKCHIa BOJOPOAa B PACTUTEIBHBIX
Y )KUBOTHBIX KJIETKAX»

Iloka3sIBaTh poOJIb KUCIOPOJa B
O0OMEHHBIX MPOIECCax.
CxeMaTtuuecku n3o00paxaTb CTPOCHUE
dbepMmeHra.

OTnnuath (hepMEHTHI

OT HEOPTAaHUYECKUX KaTaJIn3aTOPOB

U OTIPENIETIATh UX POJIb

B q)YHKHI/IOHI/IPOBaHI/II/I KHUBBIX CUCTCM,
B IIPOMBIIIJICHHOCTH, B MCIUIIUHEC, B
HOBCC}IHCBHOI;’I ZKHU3HH YCJIIOBCKA.
CraBuTh SKCIICPHUMCHT 110 BBIABJICHUIO
KaTaJUTUYECKON aKTUBHOCTHU
MMCPOKCHUAA3bl, aMHJIA3bI, 00BACHATH
IMMOJTYUYCHHBIC PC3YJIbTAThI
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6.2

ABTOTpO(DHBIN THI
oOMeHa BEIECTB.
dotocuHTE3

IlepBuYHBIE  CUHTE3  OPraHUYECKHUX
BEILIECTB B KJIETKE.

doTOCUHTES.
Ponp xnoporuiactos B nporecce

dbotocunteza. CBeroBas u
TeMHOBas (ha3bl.
[TpogykTBHOCTH POTOCHHTE3A.
Bnusaue pa3nnyHbix (akToOpoB
Ha CKOpPOCTh (hOTOCHHTE3A.

3HaueHue (pOTOCUHTE3A.

PackpsiBaTh conepikaHne TEpPMUHOB H
HNOHATHI: poTOCUHTE3, (Pa3bl
dboTocuHTE3a (CBETOBAsI, TEMHOBAs),
dbotonuz, hochopuaupoBaHue, MUK
KanbBuna, HAJI®+ (nepeHocunk
BOJIOpOA).

XapakTepru30oBaTh IIACTUIECKUI OOMEH
KaK 3Tarn 00111ero oOMeHa BeIeCTB;
coObITHS (OTOCHHTE3A (PeaKuu
CBETOBOW M TEMHOBOMH (ha3); poJib
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JdemoncTpanuu
Ilopmpemuwi: [1. IIpuctiu, K.
A. Tumupsses.

Tabnuyvt u cxemovl: «OOTOCHUHTESY

XJIOPOIUIACTOB B IpoLIEcCce
dboTocuHTE3A.

BbIsSBIATH IMPUYUHHO-CJICACTBCHHLIC

CBs3KU MCXKIY IOTIOICHUEM COJIHECUHOM

SHEPTHUH XJIOPOPUILIIOM U CUHTE30M
Monekyn ATO.

CpaBHUBATh UCXOJIHBIC BEILIECTBA,
KOHEYHBIC TPOTYKTHI U YCIOBUS
MPOTEKAHUS PEAKIIUI CBETOBOU U
TEMHOBOM (a3 ¢poToCHHTE3A.
YcraHaBIMBaTh B3aUMOCBA3b MEXKIY
(OTOCUHTE30M U JIBIXaHUEM;
CBETOBOW M TEMHOBOM PEAKIHUSIMU
dboTtocunTe3a. O1IeHNBAaTh 3HAUYCHHE
dboTocuHTE3a JIs KU3HU Ha 3eMJie
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6.3

ABTOTpO(HBIN TUIT
oOMeHa BEIECTB.
XEeMOCHUHTE3

XEMOCHUHTES.

Paznoobpasue
OpPraHU3MOBXEMOCUHTETUKOB:
HUTpUuGUIUpPYyOIKUE OaKTepuH,
xKese3z00aKTepun, cepoOaKkTepu,
BOJOPOHBIC OaKTepuu. 3HAUCHUE
XEMOCHHTE3A.

JdemoHncTpanuun

Ilopmpemuwr: C. H. Bunorpaackuii, I'.
A. 3aBap3uH.

Tabauywl u cxemvt: «DOTOCHHTE3,

«XEMOCHUHTE3»

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATUN: XEMOCHHTE3.

OOBSICHUTH CYLITHOCTh XEMOCUHTE3A,
pacKphIBaTh €ro 3HaYEHUE B
ouocepe. [IpuBouTh IpUMEpPHI
XEMOCHUHTE3UPYIOIUX OaKTepuii
(muTpuduLMpyroume 6akTepu,
KeJie300aKTepuu, cepoOaKTepuH,
BOJIOPOJIHbIE OAaKTepUu) U
XapaKTepu30BaTh UX
KU3HEIEATEIbHOCTb.

CocTaBisATh ypaBHEHUS peaKkIni

JlaGopaTopHasi padora

«CpaBHeHue mporeccoB (HOTOCHHTE3a
U XEMOCHHTE3a»

XCMOCHHTC3Aa.

CpaBHMBATh XEMOCHUHTE3 C
dboToCUHTE30M
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6.4

DHEPreTUYeCKui
oOMeH —
JTUCCUMMIISIITUS

AHa’poOHBIC OpraHu3Mbl. Buabsl
Opoxxkenus. [IponykTsl OpoxkeHUs U
UX UCHOJIB30BaHUE YETIOBEKOM.
AHa’poOHBIE MUKPOOPTraHU3MBbI KakK
00BEKTHI OMOTEXHOIOTHHU U
BO30yuTenu 6osie3Hel. A>poOHbIe
OpraHU3MBbI. DTaIbl SHEPTETHUECKOTO
oOMeHa.

IloaroroBurenbHbIl ATal. I Mukoan3 —
OECKUCIOPOTHOE pacIuiereHue
TJIFOKO3BI.

buosornyeckoe okKuciIeHHe, WIN
KJIETOUHOE JnbpiXxanue. Poib
MUTOXOHJIPHUH B Mpolieccax
OMOJIOTHYECKOI'0 OKHUCIICHUS.
[uknnyeckne peakuumu.
OxucnutensHoe pochopunupoBanue.
[IpenmytiecTBa a3poOHOTO MTyTH
oOMeHa BeIIeCTB Mepel aHA3POOHBIM.
D¢ HEeKTUBHOCTH YHEPTeTUUECKOTO
oOMeHa.

JdemoHcTpanumn
Ilopmpemui: B. A. DHrenbrapr,
[1. MuTtuer.

PackpeiBaTh comepkaHue TEPMUHOB U
TIOHSTHI: 3TAIbl YHEPTETUICCKOTO
oOMeHa — IMOATOTOBUTCIIbHEIN,
OECKHUCIIOPOIHBIN (aHAIPOOHBIIA),
KUCIOPOAHBIN (a39pOOHBII); MIMKOJIN3,
OpoxxeHue, OMOIOTUYECKOe
OKHUCJICHHE

(nprxanue), ki Kpebcea,
OKHUCJIUTEbHOE (POCHOpPUIUPOBAHUE,
MPOTOHHBIN I'PAIUCHT, TPOTOHHAS
AT®-cunTaza.

[lepeyucnsaTb 0COOEHHOCTH
PHEPTETHYECKOTO 0OMEHa B KJIETKE.
OnuchIBaTh 3TAIMBI SHEPTETUIECKOTO
oOMeHa (TI0ATOTOBUTEILHBIH,
OCCKHUCIIOPOIHBIN, KHCIOPOIHBINA) U
CpPaBHUBAThH UX MEXKTY COOOM.
XapakTepu30BaTh PeaKIuu
TJIMKOJIN3a, OPOXKEHUS, KIIETOUHOTO
JIbIXaHMS. Y CTaHABJIMBATD
B3aMMOCBSI3b MEXKTy TITUKOJIH30M,
KJIETOYHBIM JIBIXaHUEM ¥ CHHTE30M
Mosiekysn AT®. CocTaBisaTh
ypaBHEHHSI OCHOBHBIX TAIlOB
DHEPTETHYECCKOTO OOMEHa B KIICTKE.
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Tabnuysl u cxemol: « IHEPrEeTUUECKUN
oOMeHy.
JlaGoparopHnasi padora

«CpaBHEHHE MIPOLIECCOB OPOKEHUS U
JIBIXQHUSI»

PaccuutbiBaTh S)HEPreTUUECKYIO

3 PEKTUBHOCTH TJIUKOJIN3A U
OMOJIOTMYECKOTO OKUCIICHUSI.
Ha3piBaTh MCXO/IHBIC BEIIECTBRA,
KOHEUHBIE TTPOTYKThI U YCIIOBUS
MPOTEKAHUSI PEAKIIUIA SHEPTETUYECKOTO
oOMeHa.

CpaBHHMBATh YHEPTETUYECKYIO

3 PEeKTUBHOCTH OECKUCIOPOTHOTO
Y KHCJIOPOJIHOTO 3TAIOB KOHEYHBIE
MIPOJIYKTHI U YCIIOBUS TPOTCKAHUS
peakuuii SHEPreTHYECKOro ooMeHa
HHEPreTUYECKOro oOMeHa

Hroro

4acoB 10 TeEME 9

Tema «HacaeacrBeHHass HH(OPMALUSA M PeajiM3alUuA ee B KIETKe»
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7.1

Peakunn matpuyHoro
CHUHTE3a

Peaxuuu MaTpru4yHOro cUHTE3A.
[IpyHIMIT KOMIUIEMEHTAPHOCTHA B
peakusaX MaTpUIHOIO CUHTE3A.
Peanuzanus HacneaCTBEHHOM
uHpopmanuu. I'eneTnyeckuit Koz,
€ro CBOMCTBa. TpaHCKPUIILIUA —
Matpuunblii cuaTe3 PHK. TIpunuumns
TPAHCKPUIILIMU: KOMIJIEMEHTAPHOCTb,
AHTUIIAPAUIEITBHOCTD,
ACUMMETPUYHOCTD.

JdemoHncTpanuu
Ilopmpem: H. K. Kosb1oB.

PackpsiBaTh conepkaHue TEPMUHOB U
TOHSTHUM: T€H, TCHETUYECKUHU KO,
KOJIOH (TPHUILIET), CTON-KOJOHBI,
MaTpULA, MATPUYHBIA CUHTES,
tpanckpunuus, PHK-nonumepasa,
MIPOMOTOP, CIIJIAKUCUHT, HHTPOH, 3K30H.
XapaKkTepru30BaTh peaKMi MaTPUIHOTO
CHHTE3a, CBOMCTBA F€HETUYECKOTO
koJ1a. OnuUChIBaTh ATanbl TPAHCKPUIIIAU
Y TPAHCJIALMA; YCTAHABIIMBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIIUN B
KJIETKE; CXEMaTUUeCKH U300paxaTh

Tabauywl u cxemvi: «bunocuHTe3
Oenkay, «'eHeTHUECKUH KO

MAaTPUYHBIC PCAKIIUN TPAHCKPHUIIIUHU
" TpaHCJIALIMU.

Perrate Ononoruveckue 3agayd Ha
ONpeAeICHUE MOCIEeA0BATEIbHOCTH
nykineotnaoB JJHK u MPHK,
MIPUMEHSA 3HAHUS O PEAKIMAX
MAaTPUYHOI'O CUHTE3a, TCHETUYECKOM
KOJI€, MPUHIIUNE KOMILUIEMEHTAPHOCTH
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7.2 | Cunre3 Oenka Tpancsiius U ee Tanbl. Y4acTue PackpriBaTh copepkaHie TEPMUHOB U
tpancnopTHeiXx PHK B 6uocunTese IIOHATUM: TPAHCIISILMSL, aHTUKOJIOH,
Oenka. YcioBus OMocuHTe3a OeKa. TPHK, amunoanmn-tPHK-cunTeTasza
Konuposanne amuHokucior. Ponb (xoma3za), monupubocoma (moaucoma).
pubocoM B OuocuHTE3€e OelKa. XapaKTepu30BaTh CBOBCTRA
JleMoHCTpanuu T'€HETUYECKOro Koaa.
Tabnuyvt u cxemol: «bnocuaTe3 OMNHUCHIBATL STAIb TPAHCISALUA 1
oenka», «['eHeTHUECKUN KOI» CXeMATHHECKH H306PaKaTh
MaTpPUYHBIC PEAKIIUUA TPAHCIISIINH.
Pemrats Ouonornueckue 3ajauv Ha
onpenesnenne anTukooHoB TPHK,
MOCJIEIOBATEIbHOCTA aMUHOKUCIIOT
B MOJIEKYJIe OeJika, MPUMEHSISl 3HAHUS
0 peaklusIX MaTPUYHOTO CUHTE3A,
TeHETUYECKOM KOJIe, IPUHIIUIIC
KOMIUJIEMEHTapHOCTHU
7.3 | MexaHu3mbl Opranuzaiys TeHOMa y MPOKapuoT U | PackpeIBaTh co/iep)kaHre TEPMUHOB U

OKCIIPECCHUHU I'CHOB

DYKapUOT. Peryiamnus akTuBHOCTH
TE€HOB Yy poKapuoT. [ unoresa
OIepOHA

MOHATHUM: OIIEpaTop, ONEPOH,
CTPYKTYPHBIE T'€HBI, IPOMOTOD,
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(d. XKaxko6, K. Mano).

Perynsius oOMeHHBIX ITPOILIECCOB B
KieTke. KneTouHslii romeocTas.
JdemoncTpanuu

Tabnuywt u cxemol: «bnocuaTe3
oenkay, «I'eHeTHIeCKuil KoIy»

pempeccop.

OnuceiBaTh CTPYKTYPYy F'€HOMA
MIPOKAPUOT; XapaKTepru30BaTh padoOTy
WHYITUOEIBLHOTO U PENPECCUOETHLHOTO
OIepoHa.

BbIACATh CTPYKTYpHYIO U
PETYJISITOPHBIC YACTH TeHA SYKAPHOT.
CpaBHUBATH MPOIECCHI SKCTIPECCHH
T'CHOB Y TIPOKAPUOT M 3YKAPHOT.
XapakTepu30oBaTh TUIIOTE3y ONIEPOHA
(d. XKaxko06, XK. Mano).

OnuchBaTh MEXaHHM3M  TOJCPKAHWSI
KJICTOYHOT'0 TOMEOCTas3a
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7.4

OCHOBBI BUPYCOJIOTHH.
WNudopmarmonnas
ouonorus

Bupycel — HEekeTOUHbIE (POPMBI
KU3HU U OOJIMTaTHbIE TAPa3UTHI.
CTpoeHue MPOCTHIX U CITOKHBIX
BUPYCOB, PETPOBUPYCOB,
oakTepuodaroB. BupycHbie
3a00s1eBaHuUs YEJIOBEKA, )KUBOTHBIX,
pacrenuii. CITIN/[, COVID-19,
COLIMAJIbHBIE ¥ MEJMIIMHCKUE
pOOJIEMBI.

JdemoHncTpanuu

Ilopmpem: JI. 1. IBaHOBCKUHU.

Tabauywl u cxemvit: «I'eHeTHYCCKUI

Kom», «Bupyce», «baktepuodarny.

IIpakTuyeckas padora

«Co31anre MOJIeNId BUPYCay

PackpbiBaTh conepxkaHue TEPMUHOB U
MOHSTHI: BUPYC, BUPUOH, CEP/ILIEBUHA,
Karcuj, oOpaTHasi TPAHCKPUIILIMS,
peTpoBUpYChl, bakTeprodar, BUpyc
uMMyHoiepuiTa yenoseka (B1Y),
MPUPOAHO-0YAroBble MHPEKIIUH.
XapakTepu30BaTh BUPYCHI,
pPETPOBUPYCHI U OakTeprodaru Kak
BHYTPUKJIETOYHBIX MTAPA3UTOB
MPOKAPUOT U DYKAPUOT.

W3narath rumnoTe3bl 3BOJIOIMOHHOTO
IPOUCXO0KICHUS] BUPYCOB.

OnuceiBaTh MEXaHU3M B3aI/IMOII€I‘/’ICTBI/I}I
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BUpYCA U KJIETKH, MHPEKINOHHBIH
BUPYCHBIN IIPOLIECC.

XapaKTepru3oBaTb MEXaHU3MBbI
BEPTUKAJIIBHON U TOPU30HTAILHON
nepeayu BUPYycoB; 3a00eBaHus
JKUBOTHBIX U PACTEHUH, BHI3bIBAEMBIC
BUPYCaMHU.

Ha3zbiBaTh BUpyCcHBIE 3a00€BaHus,
BCTpPEYAIOIIIHNECS Y YEJIOBEKa: IPHUIIII,
KJICIIIEBOM dHIIE(aTUT, TeTaTHT,

COVID-19, CITHJT.

Coburonath npaBuiia MOBEICHUS B
OKPY’KAIOIIEH MPUPOJIHOM Cpelie, Mep
npOUIAKTUKY PACTIPOCTPAHECHHUS
BHUPYCHBIX 3a00JIEBaHUI (B TOM YHCIIE

BUY-undeximm)

Hroro

4acoB 10 TEME 9

Tema «7Ku3HEeHHBIN UK KJIETKH»
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8.1

JKV3HEHHBIA TUKIT
KJIETKHA

KieTounslil UK, €ro nepuoabl 1
perymsinus. Uatepdasza u MuTo3.
Oco6eHHOCTH TIPOIIECCOB,
MPOTEKAIIINX B HHTEpdase.
IloaroroBka KJIETKH K JCICHUIO.
[Ipecunrernueckuit
(MOCTMUTOTUYECKU ), CHHTETUUECKUN
Y TIOCTCUHTETUYECKUI
(MpEeMUTOTUYECKUIA) TEPUOBI

PackpsiBaTh conepkaHue TEPMUHOB U
MOHSATHUM: KICTOYHBIM ITUKII,
uHTepdasa.

[TepedunciisaTh MEPUOAbI KU3HEHHOTO
UMKJIA KIETKH W XapaKTepU30BaTh
MPOTEKAIOIINE B HUX MPOLIECCHI

uHTep(Passbl.

JdeMoHcTpanuu
Tabauywl u cxemvi: «KM3HEHHBIN TUKIT
KIETKHY, «MHUTO3»
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8.2

MatpuuHblil CUHTE3

JTHK. Xpomocombl

Marpuunsiit cunres JJHK —
perunkanus. [[puHIUIBL peruinKanum
JIHK: xoMIuieMeHTapHOCTb,
MOJTYKOHCEPBATUBHBINA CUHTE3,
aHTUNAPaALICIbHOCTh. MexaHu3m
permukanuu JJHK. XpoMocoMsl.
Ctpoenue xpomocom. Temomepsl U
TeroMepasa. XpoMOCOMHBIN HAOOp
KJIETKW — KapUOTHUII. [IUTIIONIHBIN U
raryIOUIHBIA HAOOPBI XPOMOCOM.
I'oMonoruuHbie XpOMOCOMBI.

[TonoBbIE XPOMOCOMBL.
JdeMoHcTpanuu

Tabauywl u cxemvl: «KM3HEHHBIN TUKIT
KJIETKN», «CTpOEHHE XPOMOCOM,
«Permukanusa JTHK».

Oo6opynoBaHme: CBETOBOM MUKPOCKOTT;
MHUKponpenapartsl: «MHUTO3 B KJIETKax
Kopemka  jyka». JlabopaTtopHas
padora

«/3ydyeHne XxpoMoCOM Ha rOTOBBIX
MHKpOIIpEnapaTax»

PackpriBaTh cojiep:kaHle TEPMUHOB

Y TIOHSITUIN: peTUTUKAIUS
(penyrinKaius ), KOMIJIEMEHTApPHOCTb,
aHTunapamuienbHocts, JJHK-
noJiuMepasa, TeaoMepa,
pEIUIMKAIIMOHHAsl BUJIKA, XpOMOCOMa,
XpPOMOCOMHBIN HA0O0p, HYKJIEOCOMBI,
CECTPUHCKHE XPOMATHUIBI, IIEHTPOMEDPA,
KapUOTHII, TAIJIOWTHBIA W JTUTUIOWTHBII
Ha0Op XPOMOCOM, TOMOJIOTHYHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapaKkTepu30BaTh CTPOEHUE XPOMOCOM,
KapUOTHUIIOB OPTaHU3MOB.
[lepeyucasTh NPUHLKIBI PEITIUKALIUN
JAHK u naBaTh UM coepKaTelIbHYO
XapaKTEPUCTHUKY.

OnuchIBaTh MEXaHU3M PEILIUKALIUH
JHK.

CxemaTH4ecKku U300pakaTh

cTpoeHue MeTaha3HOW XPOMOCOMBI.
Paznuuate XxpoMOCOMBI Ha
MUKpOIpenapaTtax u
MUKpodoTOrpadusix
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8.3

JleneHue KIeTKU —
MHTO3

Jlenenue xietkn — wmurto3. Craguu
MHUTO3a M MPOUCXOSIINE B HHUX
npouecchl. Tumnbsl MuTo3a. Kapuokunes
51 LIUTOKHWHE3. buonorunueckoe
3HA4YCHHE MUTO3A.

JdemoHncTpanuu

Tabauywvl u cxemol: «KU3HEHHBIN ITUKIT
KIJIETKN», «CTpOEHHE XPOMOCOM,
«Permkanua JJHK», «Mutos».
Oo0opynoBanue: CBETOBOM
MHUKPOCKOIT; MUKPOIIpEIapaThI:
«MHUTO3 B KJIIETKaX KOpEIIKa JTyKay.
JlaGopaTopHasi padora
«Habmroienne MyuTo3a B KJIeTKax
KOHYMKA KOpEIIKa JyKa (Ha TOTOBBIX
MUKpOIIpernaparax)»

PackpbiBaTh comepkaHue TEPMUHOB U
MOHSATUI: MUTO3, TIpodasa, meTadasa,
ana(asa, Tenodasa, KApUOKUHE3,
[IUTOKUHE3, BEPETCHO JICJICHNUS,
MeTtadasHas macTuHKa, 60po3aa
JICJICHMS.

[lepeyucnsaTe Mocaea0BaTEILHOCTh
CTaJuil MHUTO3a U OIKCHIBATH
MIPOUCXOIAIINEC HA HUX MPOTIECCHI.
CpaBHMBATbh 0COOCHHOCTHU MTPOTCKAHUS
MHTO3a B PACTHTEIIbHBIX U JKHBOTHBIX
KJIETKaX.

OOBsACHATHL OMOJOrMYECKUI CMBICI
MHTO34.

Paznuuate ctagun

MHTO3a Ha

MHUKpOIIpernaparax u
MUKpodoTOrpadusx
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8.4 | Perymsuus
KU3HEHHOTO IIUKJIa

KIJIICTOK

Perynsius MUTOTHYECKOTO LIUKIA
kietku. [Iporpammupyemast KjeTouHas
rudeb — arnomnTo3.

Knerounoe s1po, XpoMOCOMBHI,
GbyHKIIMOHAIBbHAS TEHOMUKA.
JdemoHncTpanuu

Tabauywvl u cxemol: «KU3HEHHBIN ITUKIT
KJIETKH», «CTpOCHUE XPOMOCOMY,
«Permkanusa JJHK», «Mwuto3»

PackpeiBaTh conepxanne TEPMUHOB U
MOHSITUI: armonTo3, npoiaudepanus,
g pepeHnpoBKa.
XapakTtepu3oBaTh perynsamnuo
MHUTOTHYECKOTO IMKJIA KIETKH.
OOBSACHATH OMOJIOTUYECKUN CMBICIT
3aIpOrpaMMHUPOBAHHOM KJIIETOYHOMU
rudeNy — arornTo3a.

YcraHaBIMBaTh B3aUMOCBA3b MEXKIY

TOMEOCTA30M KJIETOK U UX TMOEJIbIO

NToro uacoB nmo teme

9 | Tema «CTPOEHUE U ®YHKLIUU OPI'AHU3MOB»
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9.1

OpraHusMm Kak eJuHOe
LETI0€

buonorunueckoe paznoodpaszue
opranu3mMoB. OTHOKJIETOYHEIE,
KOJIOHHAJIbHBIE, MHOTOKJIETOYHBIC
OpraHU3MBI.

Oco0EeHHOCTH CTPOEHUS

U )KU3HEJACATCIbHOCTH OTHOKJICTOYHBIX
OPraHU3MOB. bakrepun, apxeu,
OJIHOKJICTOYHBIE TPUOHI,

OJHOKJIETOYHBIE BOJOPOCIH, JIpyrue
poTUCThI. KOJIOHWAaIbHBIE OPTraHU3MBI.
B3auMocBsI3b yacTeit MHOTOKJIETOUYHOT'O
opraHu3Mma. TKaHW, OpTaHbl U CUCTEMBI
opradoB. OpraHu3M Kak €JJMHOE 11€JI0€.

I'omeocras.

JdeMoHcTpanuu

Tabauywl u cxemvt: «OTHOKICTOUHBIC
BOJIOPOCIINY, «MHOTOKJIETOYHBIE
BOJIOpociny, «baktepum,
«ITpocretimuey, «Opranbl IBETKOBBIX
pacteHuii», «CucTeMbl  OpraHoB
IMO3BOHOYHBIX JKUBOTHBIX,

«BHyTpeHHEee CTpOEHHE HACEKOMBIX).
Oob0opynoBanme: CBETOBOM
MHUKPOCKOII, MUKpOIIpenapaThl
OJHOKJICTOYHBIX OPraHU3MOB; JKHNBbIC
AK3EMIUISIPbl KOMHATHBIX PACTEHHUI;

PackpsIBaThk copepkaHe TEPMUHOB U
IIOHATUI: OPTaHU3M, OPIaH,
OpraHesulbl, CHCTEMa OPTaHOB,
anmnapar, QyHKIMOHAJIbHAsl CUCTEMA,
romeoctas. [lepeuncnars
CTPYKTYPHO(D YHKIIMOHAJIbHBIE YaCcTH
OJIHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOT'OKJIETOUYHBIX 1 MHOTOTKaHEBBIX
OpraHU3MOB.

XapakTepu3oBaTb 0COOCHHOCTH
CTPOEHHUS U )KU3HEIESITENHbHOCTH
OJIHOKJIETOYHBIX OPTraHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOYHBIX U
MHOT'OTKaHEBBIX OPraHU3MOB.
CpaBHUBaTh MEXKIY COOOI
OJTHOKJIETOYHBIE, KOJIOHUAJIBHBIE,
MHOTOKJIETOYHbIE 1 MHOI'OTKAHEBBIE
OpraHu3MBbl
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repbapun pacTeHU pa3HbIX
OTJICJIOB; BIIA)KHBIE TIPeTIapaThl
KUBOTHBIX

9.2

Txanu pacreHun

Tkanu pacTeHui. TUIIBI PACTUTENBHBIX
TKaHel: oOpa3oBaTeabHasl, TOKPOBHAS,
MPOBOASAIIAS, OCHOBHAS,
MexaHnuueckas. OcoOeHHOCTH
cTpoeHHus, GYHKIIUN U PACTIOJIOKEHUS
TKaHEW B OpraHax pacTECHUI.
JdemoHncTpanuun

Tabauywvl u cxemol: «TkaHU pacTEHUI,
«OpraHbl IBETKOBBIX PACTEHUI»,
«KopneBbie cucteMbl», «CTpoeHUE
cTebis», «CTpoeHue JINCTOBOM
IJTACTUHKUY.

O0opyaoBaHue: )KUBbIE YK3EMILISPBI
KOMHATHBIX PACTEHUI; CBETOBOU
MHKPOCKOIT; MUKPOIIPENAapaThl TKAHEH.

JlabopaTopHasi padora

«/3yueHune TKaHEeW pacTEHUI

PackpriBaTh copepkaHie TEPMUHOB U
MOHSITUIN: TKaHb, SIUJIEPMHUC, POOKA,
KOpKa, J1y0, IpeBecrHa, JPEBECUHHBIC
BOJIOKHA, JTyOSTHbIE BOJIOKHA, COCY/IBI,
KaMEHUCTBIE KIJIETKH.

XapakTepu30BaTh TUIBI PACTUTEIBHBIX
TKaHel: 0Opa3oBaTeNbHasl, TOKPOBHAS,
MIPOBO/ISIIIAS, OCHOBHAS, MEXaHUUYECKAs;
MEPEUUCTISATh 0COOEHHOCTH UX CTPOEHUS
U BBITIOJHSIEMbIE QYHKIIUU
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9.3

TkaHu )KUBOTHBIX U
yeJgoBeKa

TkaHM )KMBOTHBIX U YEIOBEKA.
THIBI 2)KUBOTHBIX TKAHEW:
SIUTEINAIbHASL, COEITMHUTENbHAS,
MblllIeyHasi, HepBHast. OCOOEHHOCTH
cTpoeHus1, QyHKUUN U
PacIIOIOKEHMS TKAaHEN B OpraHax
KUBOTHBIX W YEJIOBEKA.

PackpsiBaTh conepkaHue TEPMUHOB U
TOHSTHN: DIIUTEIINN, CEKPET,
MBIILIEYHbIE BOJIOKHA, HEUPOH,
HEUPOIJIUSL.

XapakTepu3oBaTh TKAHU )KUBOTHBIX W
YeJIOBEKA: DIIMTEINAIbHAS,
CO€IUHUTEIIbHAS, MBIILICYHAS,
HEpBHAS;

JdemoncTpanuu

Tabauywl u cxemot: «TkaHH
KUBOTHBIX», «CKEJIET YeJIOBEKay,
«ITumeBapuTenbHasi CUCTEMAY,
«KpoBeHocHas cucremay,
«JlpixaTenbHas cucteMay, «HepBHas
cucreMay, «Koxa», « MpIlieuHas
CHUCTEMAaY.

OOopynoBaHue: CBETOBOM MHKPOCKOIL;
MHUKpPOIIPENapaTsl TKAHEH.
JlabopaTopHas padora

«/3yuyeHune TKaHeH )KUBOTHBIX)»

MEePCUHUCIIATH 0COOEHHOCTH UX CTpOCHUA
M BBIITIOJIHACMBIC q)yHKIII/II/I
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9.4

Opranbl. Cucremsl
OpraHoB

Opransl. BereratuBHble u
TE€HEpPaTUBHBIE OPTraHbl PACTEHUN.
Oprassl 1 CUCTEMBI OPraHOB
KUBOTHBIX U 4esloBeKa. OyHKINH
OpPraHOB U CHUCTEM OpPIraHOB.

JdemoHncTpanuu

Tabauywvl u cxemor: «Opranbl
LIBETKOBBIX pacTeHun», «KopHeBbie
cucteMbl», «CTpoeHHUE CTEOISI,
«CTpoeHue TUCTOBOM MIACTUHKN,
«CkeJeT yejJoBeKay,
«IlumeBapurenbHas cucTeMa,
«KpoBeHOCHas cucteMay,
«JlpIxaTeabpHast cCUCTEMA,
«BoinenurenbHas cucteMmay, «HepBHast

PackpbiBaTh comepkaHue TEPMUHOB U
MOHSITUI: OpTaH, KOPEHb, TTOOeT,
LBETOK, IJIOJI, CEMSI, ITOJIOBBIC JKEJIE3HI,
TIOJIOBBIC MPOTOKH, KOMYJISITHBHBIE
OpraHbl, CHCTEMbI OPTaHOB.
XapakTepu30BaTh BETCTaTUBHBIC |
TCHEPATUBHBIC OpTaHbl PACTCHUH,
COMATHYECKHUE U PETYIISATOPHBIC OPTaHbI
’KUBOTHBIX; TICPEUNCIIATH OCOOCHHOCTH
WX CTPOCHHMS ¥ BBITTOTHSAECMBIC
GbyHKIMU. Y CTaHABIUBATH B3aUMOCBSI3H
MEXIy CTPOCHHUEM OPraHOB U UX
byHKIMIMHA. Pa3nuyaTh BUJIBI TKAHEH,
OpraHbl W CUCTEMBbI OPTaHOB, B TOM
YHCIIe YeJIOBEKa, Ha MUKpPOIIpernaparax,

CUCTEMAy, « JHIOKPUHHAS CUCTEMAY.
O0opyaoBaHme: KUBBIC IK3EMILISPBI
KOMHATHBIX PacTeHU; repoapun
PaCTEHHI pa3HBIX OTACIOB; CKEJICTHI
ITO3BOHOYHBIX, KOJIJICKIINHN
0€CI03BOHOYHBIX JKUBOTHBIX. BJIAaKHBIC
npcriapaThbl JKUBOTHBIX, CKCJICT
YeJIOBEKa.

BJIQKHBIX TIperaparax, repoapusx
u MukpodoTorpadusx, Tadaumnax,
MOJIEIISAX M MYJISIKaX
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JlaGoparopuass pabGora «3yuenue
OpPraHOB IIBETKOBOT'O PACTCHUS»
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9.5

Omnopa Tena
OpraHu3MOB

Omnopa Tena opranm3moB. Kapkac
pacteHuii. CkeleTbl OJHOKJIETOUHBIX
Y MHOTOKJIETOYHBIX dKUBOTHBIX.
Hapy>xHblii 1 BHYTpEHHUN CKEJIET.

CTpOCHI/IG X THUIIBI COCOUHCHUA KOCTEH.

JdeMoHcTpanuu

Tabauyvt u cxemovr: «CTpoeHue
ctebsy, «CTpoeHue TUCTOBOU
MIaCTUHKNY, «CKeJIeT YeIoBeKay.
OO0opynoBaHue: CKEJIETHI
MIO3BOHOYHBIX; BJIaXKHbIE MpenapaThl
KUBOTHBIX; CKEJIET YEJIOBEKa;
PAKOBHHBI MOJIJIFOCKOB; KOJUJIEKIIUU
HACEKOMBIX, UTJIOKOXKHX

PackpeiBaTh cogepxaHue TEPMUHOB U
MIOHATHUI: ONTIOPHBIE CUCTEMBI,
000JI0YKH KJIETKH, (PrUOpMILIbI, KapKac,
HapYKHBINA CKEJET (XUTUHOBBIM
MOKPOB), TUAPOCTATUYECKUI CKEJIET,
BHYTPEHHUM CKEJIET, KOCTU (JJTMHHBIE,
KOPOTKHE, MIIOCKUE), COCTUHEHUS
KOCTEM, HETO/IBY>KHBIE (IIIBHI),
MOJYTOIBUKHBIE, TIOIBUYKHbBIE
(cycTaBbl), OTAEIBI CKEIeTa
MO3BOHOYHBIX )KMBOTHBIX: Ueperl,
0CEBOI1 ckeJeT (I03BOHOYHHUK,
rpyAHasl KJIeTKa, Xopza), nosica
KOHEYHOCTEH, CBOOOTHBIE
KOHEYHOCTH.

OnuchIBaTh HAPYKHBIA U BHYTPEHHUI
CKEJIETBI )KUBOTHBIX, CTPOCHHUE U THUIIbI
COEIMHEHNS KOCTEH.

VYcraHaBnuBaTh B3aUMOCBSI3U MEXKITY
CTPOECHHEM OMOPHBIX CUCTEM U UX
(GYHKIUSIMU B OpraHu3Me.

CpaBHUMBATh CTPOEHUE OMOPHBIX CUCTEM

pPacTEeHUM U )KUBOTHBIX
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9.6

JIBr>KEHME
OpPraHU3MOB

JIBr>KeHue opraHu3MoB. JIBrkeHue
OJTHOKJIETOYHBIX OPraHU3MOB:
aMe0OoUIHOE, )KTYTUKOBOE, PECHUYHOE.
JIBM)KE€HNME MHOTOKJIETOYHBIX
PACTEHHUI1: TPOIIU3MBI U HACTHUH.
JIBU)KEHNE MHOTOKJIETOYHBIX
YKMBOTHBIX M YEJIOBEKA: MbILIEYHAs
cucreMa. Pednekc. CkeneTHbIC MBIIIIIBI
U ux padora.

JdemoHncTpanuu

Tabnuyst u cxemol: «OTHOKICTOYHBIC
BoJIopociny, «lIpocreimuey,
«CTtpoeHue MbIIb», «MpleuHas
CUCTEMaY

PackpbiBaTh conepxkaHue TEPMUHOB U
MOHSITUMN: IBUKEHUE, TBUTATEIIbHbIC
OpraHellibl, TBUKEHUE MTPOCTEHIITNX
(amebouaHOE, KTYTUKOBOE,
PECHUYHOE), IBUJKEHHE pACTEHUMN
(TponU3MBbI, HACTUH ), MBIIIICUHbIE
CUCTEMBI (COKpaTUTENIbHbIE
BOJIOKOHIIA, KOXHO-MYCKYJIbHBIH
MEIIOK, CKEJIeTHasi MyCKyJaTypa),
CKEeJIETHasi MBIIIA (MBIILIEYHOE
BOJIOKHO, MUOGUOPUILIA), BHICIITUE
JIBUTATENIbHbIE IIEHTPBI, pad0Ta MBIIIII]
(mBUTraTenbHAs, COMaTHUECKasl),
MBIIIIEYHOE YTOMIICHHUE.
XapakTepu30BaTh BUJIbI ABUKCHUS
OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OpPraHu3MOB.

OnuchIBaTh CKENIETHBIE MBIIIIBI U UX
pabory.

VYcraHaBnMBaTh B3aUMOCBSI3b MEXKIY
CTPOEHHUEM ONOPHBIX CUCTEM U
JBHKEHUSIMUA OPTaHU3MOB
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9.7

IIntanue opraHu3smMoB

IIntanue opramusmos. Ilornomenue
BOJIbI,  YTJIEKUCJIOTO  Trasa u
MUHEPATbHBIX BEIIECTB PACTCHUIMMU.
IIntanue ;KMBOTHBIX.
BHyTpunonocTHoe v BHyTPUKIETOYHOE
nuiieBapenue. [lutanne mo3BOHOYHBIX
JKUBOTHBIX. Otnensl
MUILEBAPUTEIBHOTO TPAKTA.
[TuiieBapuTebHBIE KETE3BI.
[TumeBapuTtenbHas cucTemMa 4ejaoBeKa.

JdemoHncTpanuu

Tabauywvl u cxemoi:
«Ku11e4HonosoCcTHeIEY,
«IInmeBapurenpHas cucreMay, «Cxema

MMATAaHUS PACTEHUI.

Oo0opynoBaHme: KUBBIC IKIEMIUISPBI
KOMHATHBIX PACTCHUM;
00opyT0BaHUE ISl IEMOHCTPAITUN
MIOYBEHHOT'O0 Y BO3JIYIIHOTO MUTAHMUS
pacTeHui, pacieryieHus Kpaxmana u
OeNKOB MO JelicTBUEM (PEPMEHTOB

PackpriBaTh copepkaHie TEPMUHOB U
MOHSTUIN: MTUTaHUE, MTUIIEBAPECHUE,
MUIIEBAPUTEIIbHBIC BAaKyOJIH, KUIIICUHAS
MOJIOCTh, MUIIIEBAPUTEIIbHAS TPYOKa,
MUIIEBAPUTEIIbHBINA TPAKT,
MUIIEBAPUTEIILHBIC JKEJIE3bl,
MUIIEBAPUTEIIBHBIE COKH.
XapakTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPHUIIOJIOCTHOE U BHYTPUKIIETOYHOC
MUIIEBApEHUE.

Paznuuars Ha n300pakeHUsIX

(cxeMax, TabauIax, MyJIsKax)

OTJeJbI MUIIEBAPUTEILHOTO TPaKTa U
MUIIEBAPUTEIbHYIO CUCTEMY
YeJioBeKa.

VYcTanaBauBaTh B3aUMOCBSI3H MEX]Y
CTPOCHUEM OPTaHOB MHIIEBAPECHHUS
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9.8

JIpIxanue opraHu3MoB

JIpixanue opranu3MoB. JIpIxaHnue
pacTteHuil. /[pIxaHue )KUBOTHBIX.
Huddy3us ra3oB yepe3 NOBEPXHOCTh
kieTku. KoxHoe npIxaHue.
JpixaTenbHast noBepXHOCTh. KabepHoe
Y JIETOYHOE JbIXaHue. Jlpixanue

PackpriBaTh copepkaHie TEPMUHOB U
MOHSTUMN: IbIxaHue, TudPy3usi, KOKHOE
JIbIXaHWE, OPTaHbl IbIXaHUs,
JIbIXaTeJbHbIC JTBUKCHHUS,
JIbIXaTeJbHBINA IEHTP, JIETOUHbIE
00bEMBI, JKU3HEHHAS €MKOCTb JICTKHUX.

ITIO3BOHOYHBIX XHMBOTHBIX M YCJIOBCKA.
3BOHIOIII/IOHHO€ YCIIOKHCHUC CTPOCHHA
JICTKHUX ITO3BOHOYHBIX KMBOTHBIX.
HBIXaTeJ'IBHaSI CHUCTCEMA YCIIOBCKA.

MexaHu3M BEeHTUIISILIMY JIETKUX Y MITHI]
1 MJIEKOTIUTaromuX. Perynsamus
nbIXxanus. J{pIxaTenbHble 00bEMBI.
JdeMoHcTpanuu

Tabauywl u cxemvl: «JlprxaTenpHas
CHUCTEMAY.

O6opyaoBaHue: 000pyI0BaHHE

JUTA IEMOHCTpPALIMU OIBITOB I10
VU3MEPEHUIO )KU3HEHHON EMKOCTH

JIETKUX, MEXaHU3Ma JIbIXaTeIbHBIX
JIBIDKEHUM

XapakTepu30BaTh JAbIXaHUE PACTCHUI;
JIBIXaHUE KUBOTHBIX M YEJIOBEKA.
OnuceIBaTh DBOJIOIIMOHHOE
YCJIO)KHCHHE CTPOCHHUS JIETKUX
MMO3BOHOYHBIX KUBOTHBIX.

Paznuuars Ha n300pakeHUAX (CXeMax,
Ta0IuIAX, MYJDKaxX) JbIXaTeIbHYIO
CHUCTEMY 4eJIOBEKa.

OnuceiBaTh MEXaHU3M BEHTHIISLIUN
JIETKUX Y MTHUI] 1 MJICKOMTUTAIOIIHX.
YcraHaBnuBaTh B3aMMOCBSI3U MEXKTY
CTPOCHHUEM OPraHOB JIIXaHUS U UX
GYHKIUAME B OpPTaHU3ME
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9.9

TpaHcHopT BemecTs 'y
OpraHu3MoOB

TpaHcnopT BElIECTB y OPraHu3MOB.
TpaHCIIOpTHBIE CUCTEMBI PACTECHUN.
TpaHcnopT BEIIECTB y JKUBOTHBIX.
KpoBeHocHas cuctema u ee OpraHsbl.
KpoBeHocHasi cuctema mo3BOHOYHBIX
YKUBOTHBIX U yesnoBeka. Cepaile,
KPOBEHOCHBIE COCY/Ibl U KPOBb.
Kpyru KPOBOOOpAILICHHUS.
BOJIIOIIMOHHEIE YCIIOKHEHUS
CTPOCHHS KPOBEHOCHOW CHCTEMBI
ITO3BOHOYHBIX JKUBOTHBIX.

Pabora cepara u ee perymsius.

PackpsiBaTh conepikaHne TEpPMUHOB H
IIOHATUI: TPAHCIIOPT BELLECTB,
TPaHCIIOPT y PaCTeHUM, KPOBEHOCHAS
CHCTEeMa KUBOTHBIX, KPOBb, IJ1a3Ma,
(bOopMEeHHBIE AIIEMEHTHI,
KpOBOOOpallleHue, Kpyru
KPOBOOOpAIICHHUs, CEPICYHBIN ITHKII,
muMmdoobparnieHue, tumda,
TUMQpaTHIECKHE COCY/IbI,
TUMQpaTHYECKUE y3JIbl, BHYTPCHHSS
cpela OpraHu3Ma.

XapakTepu30oBaTh TPAHCIIOPT BEIIECTB

JdeMoHcTpanuu

Tabnuyer u cxemol: «Opranbl
IIBETKOBBIX pacTeHun», «KopHesbie
cuctembl», «CTpoeHue cTeds,
«CTpoeHue TUCTOBOM TIIACTUHKI,
«KpoBeHocHas cucremay,
«KpoBEHOCHBIE CUCTEMBI ITO3BOHOYHBIX
YKABOTHBIX»

y pacTeHui U 6€CrIO3BOHOYHBIX
KUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
KUBOTHBIX U YEJIOBEKA.

Pa3znuyaTs Ha N300paxeHUIX
(cxemax, TabiuIaX, MyJISHKAX)
KPOBEHOCHYIO U TUM(DATUYECKYIO
CHUCTEMY Y€JIOBEKA. Y CTAHABJIMBATH
B3aUMOCBSI3U MEX]y CTPOCHUEM
OpPraHoOB KPOBOOOPAIIICHUS U UX
GYyHKIUAME B OpTaHU3ME
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9.10

Brinenenue
y OpraHu3MOB

Brinenenue y opranusmos. Beigenenue
y pacTeHuil. Bolienenne y sKUBOTHBIX.
CokparutenbHble Bakyonu. Oprasasl
BbIAENeHUSA. PUIbpTpanus, CEKpenus u
o0paTHOE BcachlBaHUE KaK MEXaHU3MBbI
paboThl OpraHoB BbieneHus. CBA3b
IIOJIOCTH Tejla ¢ KPOBEHOCHOU U
BBIJICIUTEIBHON CUCTEMAMH.
BoigeneHnre y mo3BOHOYHBIX
YKUBOTHBIX U yesioBeka. [louku.
Crtpoenrie U QpyHKIIMOHUPOBaAHUE
He(dpoHa.

OO6pazoBaHue MOYH Y YEJIOBEKA.
JdeMoHcTpanuu

Tabauywl u cxemvi: «BeiaeauTeIbHAS
cucreMa

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHI: BbII€NIEHUE, Ty TTalus,
JIMCTOMAJl, COKPATUTENbHbIE BAKYOJIH,
U3BUTHIE KAHAJIBLIBI, 3B€34aThIE
KJIETKHU, BBIICJIUTENIbHbIE TPYOOUKH,
MaJIbIIUTUEBBI COCY/IbI, OYKH,
MOYETOYHHK, MOUEBOM My3bIPb,
He(poH, Moya.

XapakTepu30BaTh MPOIIECC BbIICICHUS
y pacTE€HUM U )KUBOTHBIX.

PasznuuaTe Ha U300pakeHUsIX (Cxemax,
TabIMIAX, MYJSDKax) BbIJICIUTEIbHYIO
cucreMy  uenoBeka.  OnuceiBaTh
MEXaHU3M

GyHKIIMOHUPOBaHUS HeGPOHA; TIPOIIECC
oOpa3oBaHUs MOYH.

YcTaHaBIMBaTh B3aMMOCBSI3H MEXKTY
CTPOCHUEM OpPTaHOB BBIJICTICHUS U UX
GYHKIUAME B OpPTaHU3ME
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9.11

3ammra y OpraHnu3MoB

3amura y Opranu3mMoB. 3allura 'y
OJHOKJIETOYHBIX OpraHu3mMoB. Cropsl
OaKTepuil U UUCTHI MPOCTEHIINX.
3ammTa y MHOTOKJIETOYHBIX PACTEHUU.
Kyrtukyna. CpeacTsa nacCuBHON U
XUMHUYECKOU 3aIUThl. DUTOHLIUBI.
3ammra y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI U UX
POU3BOJHBIE. 3alllUTa OpraHu3Ma OT
Oone3neil. UMMyHHas cuctema
yesnoBeka. KieTouHslil ¥ ryMmopaibHbIN
MMMYHHUTET. BpOXKIEHHBIN 1
puOOpEeTeHHBIN crieIuUIecKui
UMMYyHHUTET. Teopus
KJIOHAJIbHOCEJIEKTUBHOTO UIMMYHHUTETA
(IL. Opmux, ®.M. bepser, C.
Tonerana).

BocnanurtenbHple OTBETHI OPraHU3MOB.

Ponp BpOXIEHHOTO MMMYHHUTETa B
Pa3BUTHH CHCTEMHBIX 3a00JICBaHMIA.
JdemoHcTpanumn

Tabnuywl u cxemovi: «Koxay,
«mmynurer», «CtpoeHue credmns»,

«CTpoeHue TUCTOBOM IUIACTUHKW)

PackpsiBaTh comepkaHue TEPMUHOB U
MOHATHN: KaIlCyJia, YHA0CIOpa, LIUCTA,
KYTHKYJa, CPEJICTBA NTACCUBHOU
3alUTHI, CPEACTBA XUMHUUYECKOU
3alUTHI, KOXKHbBIE TTOKPOBHI,
MMMYHHUTET, UMMYHHAsI CUCTEMA,
QHTUT'CH, AaHTUTEJIO.

XapakTepru3oBaTh BHUJIbI 3aIIUTBl Y
OJHOKJIETOYHBIX M MHOI'OKJIECTOYHBIX
OPraHW3MOB.

OnuceIBaTh CTPOCHUC KOKHBIX ITOKPOBOB

" UX IIPOU3BOIHBIX.

Pasznuyate Ha M300pakeHUAX (CXemax,
TabIUIaX, MyJISKax) OPTaHbl
UMMYHHOH CHCTEMBI YeJIOBEKA.
YcTaHaBIUBaTh B3aUMOCBSI3H MEKITY
CTPOCHHEM OPT'aHOB 3aITUTHI U UX
GYHKIUAME B OpPTaHU3ME

96



®denepanbHas padbouas mporpamma | buonorus. 10—11 knacces! (yriryOieHHbIH YPOBEHD)

9.12

PaznpaxumocTs
U PEerysnus y
OpraHu3MoOB

PaznpaxxumocTs u perynsuus 'y
Opranusmos. Paznpaxxumocts y
OJTHOKJIETOYHBIX OPTaHU3MOB.
Takcucel. Paznpaxumocts u
perynsnus y pacteHun. PoctoBsie
BEILECTBA U UX 3HAYECHUE.

HepBHas cucrema u peduiexkropHas
perysiuus y )kMBOTHbIX. HepBHas
CHUCTEMA U €€ OTJIEIbl. DBOJIIOLMOHHOE
YCJIO)KHEHUE CTPOCHUS HEPBHOM
CHUCTEMBI y )KMBOTHBIX. OT/1€IIbI
TOJIOBHOTO MO3ra IMO3BOHOYHBIX
KUBOTHBIX. Pediiexc u peduiexktopHas
nyra. be3yCcioBHbIE U YCIIOBHbBIE
pedeKchl.

I'ymopanbHas perynsuus u
SHJIOKPUHHAsI CUCTEMA KUBOTHBIX U
yesoBeKa. JKee3bl SHIOKpUHHON
CHCTEMBI U UX TOPMOHBI. JleficTBue
rOpMOHOB. B3anMOCBs3b HEPBHOU U
SHIOKPUHHOMN CHCTEM.
['mmoTtanamorunoduzapHas cucTeMa.
JdemoHcTpanumn

Ilopmpem: W. 11. ITaBnos.

PackpbiBaTh conepxkaHue TEPMUHOB U
MOHSTHI: pa3apaKuMOCTh, PEryJIsLNs,
TaKCHCBI, POCTOBBIE BEILIECTBA
(aykcuHbl), HEpBHAsI CCTEMA,
peduiekTopHas perynanus, peduiekc,
peduiekTopHas ayra, NepeaHui MO3T,
IPOMEKYTOYHBIM MO3T, CPETHUI MO3T,
MO3EYOK, MPOI0ATOBATHIN MO3T,
BEreTaTHBHAs HEPBHAS CUCTEMA,
ryMopalibHas peryJssiius, FOPMOHBI,
OH/IOKpUHHAS CUCTEMA,
rUNoTaJaMorunoQu3apHas cucreMa.

XapakTepu3oBaTh Pa3apaKkuMOCTh

y OJHOKJIETOYHBIX OPraHU3MOB U
peIIeKTOpHYIO peryysiiueo  y
KUBOTHBIX.

Pa3znuuaTe Ha n300paXkeHUsAX (cXeMax,
Ta0IMIAX, MYJISKaX) HEPBHYIO CUCTEMY
U €€ OT/EJbl; OTAENbI TOJIOBHOI'O MO3ra
MO3BOHOYHBIX KUBOTHBIX.

OnuceiBaTh TyMOPAIbHYIO PETYISAIHAIO Y
KUBOTHBIX.

PaznuuaTe Ha M300pakeHUAX (cxemax,
Ta0auuax, MyJsbKax) HSHAOKPUHHYIO
CUCTEMY JKMBOTHBIX U  YeJIOBEKa.
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Tabnuyvl u cxemwvl: «CTpOEHUE THIPBIY,
«Ctpoenue muiaHapun», «BHyTpeHHee
CTpOEHHUE J0KIEBOTO YEPBS,

HaspiBate  JKeme3bl  DHIOKPUHHOU
CUCTEMBI YeJIOBEKa U BbIpabaThIBaeMble
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«HepBHas cucrema prid», «HepBHas
cucrtema JiSrymkn», « HepBuas cucrema
npecMbIKaromxcs», «HepsHas
cuctema nTuiy, «HepBHas cuctema
MiIeKonuTaroumx», «HepBuas cucrema
YeJioBeKay, « JHIOKPUHHAS CUCTEMA,
«Pedmexcy.

OOopynoBanue: MOJIeId TOJOBHOIO
MO3ra pa3InyHbIX KUBOTHBIX

HMH IT'OPMOHBI.

OnuceiBaTh 1€MCTBHE TOPMOHOB.
VYcraHaBnIMBaTh B3aUMOCBS3H MEXKIY
CTPOEHHEM OPTraHOB HEPBHOW H
SHIAOKPUHHOMN CUCTEM U UX
(GyHKUMSMU B OpraHu3Me.
XapaKkTepU30BaATh BOJIFOLIUOHHOE
YCIIO)KHEHHE CTPOEHHSI HEPBHOMN
CUCTEMBI Y JKUBOTHBIX

Htoro

4acoB I10 TEME 17

10

Tema «PASMHOKEHHUE U PA3SBUTHUE OPI'TAHU3MOB»
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10.1

DopMBbI pa3MHOKECHUS
OpraHu3MoOB

®opMbl pa3MHOXKEHUSI OPTaHU3MOB:
oecmnoioe (BKJIrOYasi BEreTaTUBHOE) U
nosioBoe. Buzsl Gecrnonoro
Pa3MHOXKEHUS : IOYKOBAHUE,
criopyJssinusi, pparMeHTaIus,
KJIOHUPOBAHUE.

JdemoHcTpanuu

Tabauywl u cxemwvi: «BereraTuBHOE
pasMHOXXeHHue», « Turbl 6ecroaoro
pa3sMHOXeHUs», «Pa3sMHOKEeHHUE
XJIAMHJIOMOHAJIbI», «PazMHOKeHMe
IBIJICHBIY, «PasMHOKEHNE THIPHDY

PackpsiBaTh conepikaHne TEpPMUHOB H
IIOHATUI: Pa3MHOXXEHUE, ITIPOCTOE
JieNIeHre, TTOYKOBaHHE, CIIOPYIISIHS,
BEreTaTUBHOE Pa3MHOKCHHE,
dparmeHTaMs, KIOHUPOBAHHE,
rameThbl, CiepMaTo30u/l (CriepMHii),
SUEKIIETKA, 3UTOTa, KOHBIOTAIHS.
[lepeuncnsiTh 0COOEHHOCTH OECIIONIOTr0
Y TIOJIOBOTO Pa3MHOXKECHUS
OpPTaHMU3MOB. XapaKTepHU30BaTh
CYIIHOCTb U (POPMBI OECITONIOro
pa3MHOKEHUSI OPraHU3MOB;
OuosornyecKoe 3HaueHue O0ecIonoro
pa3MHOKeHus. Pa3zinnuaTh ciopy Kak
CHELMATIN3UPOBAHHYIO KIETKY,
peJHa3HAYeHHYIO I 6ecrooro

Pa3MHOXEHUS, U CIIOPHI OaKTepHUH.
OOBICHATH MPEUMYIIIECTBA
MOJIOBOTO Pa3MHOKECHHS HAJT
o0ecnosibiM. PackpbIBaTh poiib
KJIIOHUPOBAHUS B CEIEKIINU U
CEJIbCKOM XO3SMCTBE
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10.2

IlomoBoe
pPa3MHOXKEHHUE.
Merios

[TomoBoe pasmuoxenue. [1omoBeie
KJIETKH, Wiau TaMeThl. Meiio3. Ctaguu
Mmeio3a. [loBegenne xpoMocoM B
Mmeno3e. Kpoccunrosep.
buosiornueckuii cMbICT MEHO3a U
IIOJIOBOTO Tporecca. Meno3 u ero
MECTO B )KU3HEHHOM ITUKJIC
OpPraHu3MOB.

JdemoHncTpanuu

Tabauywl u cxemvi: «Meio3y,

«XpOMOCOMBI»

PackpbiBaTh conepxkaHue TEPMUHOB U
MTOHSTHH: M€i103, OMBAJICHTHI,
KPOCCHUHI'OBEp, HHTEPKHUHE3,
HE3aBUCUMOE pacipeiesieHue;
KPOCCHHTOBEP.

Pa3nuuaTe Ha n300paxkeHusX (cxeMax,
TabJMIIaX) ¥ MUKpOIIpenapaTax
3peJbie MOJIOBBIE KIETKU
MJICKOMUTAIOUIUX U OpTaHbI
Pa3MHOKEHUS BBICIIUX PACTEHHM.
PackpbIBaTh CyIIHOCThH MeH03a,
XapaKTepHU30BaATh €r0 OTJEIbHbIE
CTaJIUN.

Omnpenendarp MecTo Meio3a B
’KM3HEHHBIX LHKIJIAX Ppa3IU4HbIX
OpPTraHH3MOB.

OOBACHATH OMOJIOTMUECKUN CMBICIT
KPOCCHUHI'OBEpA, ONHUCHIBATH €r0
MEXaHU3M.

CpaBHUBaTh MEHO3 C MUTO30M;

pa3nuyaTh OTACIbHbBIC UX CTAIMU Ha
MUKpOTIperapaTax 1 n300paxeHusIX
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(cxemax, TabauIIAX).
PackpbIBaTh HBOFOIIMOHHOE 3HAYCHHE
TIOJIOBOTO Pa3MHOKCHHSI OPTaHU3MOB

10.3

['amerorenes.
O6pazoBanue u
Pa3BHUTHE MOJIOBBIX
KJIETOK

[IpenzapoaspiiieBoe pa3BUTHE.
l'ameTorenes y xuBoTHBIX. [los0BBIE
xene3bl. O0pa3oBaHUE U Pa3BUTHE
MOJIOBBIX KJIeTOK. Ciepmarorenes u
ooreHe3. CTpoeHHEe MOJIOBBIX KJIETOK.
Omno10TBOpEHHE B SMOPUOHATILHOE
pa3BuTHE KUBOTHBIX. CIIOCOOBI
OTUIOIOTBOPEHUS : HAPYKHOE,
BHyTpeHHee. [[apTeHorenes.
JdeMoHcTpanuu

Tabauywl u cxemwi: «I'amMeTOoreHes»,
«CtpoeHue SULEKICTKA U
CIIEpMAaTO30H1/ 1.

OO0opynoBanue: CBETOBOM MUKPOCKOIT;
MUKpOIpENnapaThl AULEKIETOK U
CIIEpPMAaTO30U/10B.

JlabopaTopHas padora «3yueHue

CTPOEHHMSI TIOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIperapaTax»

PackpeiBaTh conepxaHue TEPMUHOB U
MOHSTHM: TAMETOI'€HE3,
CIIEPMATOr€HE3, OOTEHE3, CEMEHHUKMU,
SAMYHUKH, CIEPMATOTOHUH,
CIIEpMATOIUTHI, CIEPMaTHU/IbI,
CIIEpMAaTO30U/Ibl, OOTOHUH, OOLUTHI,
TMOJIAPHBIE TEJIbIIA, SIUIEKIIETKA,
aKkpocoma.

[TepeuunciisaTh cTaguu raMeTOTEHE3a Y
’KMBOTHBIX.

OnuceIBaTh NpOIIECC TAMETOTeHE3a

Y €T0 MEPUO/IbI, CTPOCHUE MOJOBBIX
KJIETOK.

Pa3nuuare ocoOeHHOCTH
CIIEpMAaTOreHe3a U OOreHE3a.
OnuceIBaTh MPOILIECCHl OCEMEHEHUSI U

OIIOJOTBOPEHMUS], PA3HBIE BAPUAHTHI
NapTEeHOTeHe3a
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10.4 | UnpuBuayanbHOE 2 NunuBuayansHOe pa3BUTHE PackpsIBaThk copepkaHe TEPMUHOB U
pa3BUTHE OpraHu3MoB (OHTOTEHE3). MOHSITUIN: OTJIOAOTBOPEHHE, 3UTOTA,
OpraHU3MOB — 9M6pI/IOJ'IOFI/I$I — HayKa O pa3BUTHUU 6J'IaCTOM€p, AKpOCOMHAaA pCaKIus,
OHTOI'CHE3 opranu3moB. Ctaguu SMOprOTreHe3a HIPOHYKJICYC, TapTCHOTCHES,

YKUBOTHBIX (Ha MPUMEPE JISTYIIKH). »MOpHoreHes, 1podieHue, oacryia,
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Hpob6nenue. Tunsl 1poOaeHus.
OcobeHHocTH ApobIIeHUs
MJIEKOIUTAONIUX. 3apOAbIILIEBbIC
JUCTKH (TacTpyJisiius). 3aKiagKa
OpPraHoB U TKaHEW U3 3aPOJIbIIIEBBIX
JUCTKOB. B3auMHOe BIusHUE YacTeu
Pa3BUBAIOLIETOCS 3apObIIIA
(oMOpuOHaTBEHAST UHIYKIINS).
3akJiajika 1jiaHa CTPOCHUS JKMBOTHOTO
KaK pe3yJIbTaT UepaAPXUUECKUX
B3aUMOJEUCTBUU I'eHOB. Biusinue Ha
AMOPHUOHATIFHOE Pa3BUTHE PA3IUYHBIX
($haKkTOpOB OKpY’KAIOIIEH CpeIbl.
JdeMoHcTpanuu

lopmpem: X. lllneman.

Tabnuyet u cxemovl: «OCHOBHBIE CTAIUU
OHTOTEHE3a.

Oo6opynoBanue: Mmojenb «Luki
Pa3BUTHUSA JIATYIIKW

MOpyJa, racTpyJia, HeupyJa,
OpraHoreHes, SKToiepMa, Me30/iepMa,
SHTOJIEpPMa, 11eJIOM, HEpBHAs TpyOKa,
Xopja, KAllleuyHas Tpyoka.
OnpenensiTe SMOPUOHATBHBIN EPUO]T
Pa3BUTHS OPTaHU3Ma U OMUCHIBATH
OCHOBHbBIE 3aKOHOMEPHOCTH JIPOOJICHUS
— o0pa3oBaHue OJTHOCIOWHOTO
3apojbliia — 01acTyIbl; 3aBUCUMOCTb
Xo7a ApoOJIeHUsT OT KOJMYEeCTBa
KEJTKA B SIUIEKIICTKE; TaCTPYJIAIHUIO U
opra"oreHe3. OOBSICHATD TaIb
nddepeHInpPOBKU TKAaHEH,
0o0pa30BaHusl OPTraHOB U CUCTEM
OpraHoB.

XapaKTepru30BaTh PETYJISIIIAIO
AMOPHOHAIBHOTO PA3BUTHS;
JETEPMHUHAIINIO ¥ SMOPHOHAITBHYIO
WHYKIHIO; TEHETUYECKUN KOHTPOJIb
pa3BUTHSL.

OOG0CHOBBIBaTh BPEHOE BO3/ICHCTBHE
Ta0ayHOTO JIbIMa M AJKOTOJis Ha XOJ
AMOPUOHATBHOTO

U TOCTAMOPHOHAIIBHOIO
OpraHu3Ma 4ejoBeKa

pa3BUTUSA
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10.5

Poct u pasButue
YKUBOTHBIX

PocTtn Pa3BUTHUC JKUBOTHLIX.

[HocTamMOprOHANIBHBIN IEPUOS.

PackpsiBaTh conepkaHue TEPMUHOB U
MOHSTHUM: OHTOI'€HE3,

[IpsiMmoe u HenpsiMOe pa3BUTHE.
PazButne ¢ meramopdozom y
0€CII03BOHOYHBIX U MO3BOHOYHBIX
YKUBOTHBIX. bronornyeckoe 3naueHue
PSIMOTO U HEMPSIMOTO Pa3BUTHS, UX
pacnpocTpaHeHue B ipupoje. Turbl
pocTa )KMBOTHBIX. DaKTOPHI
PEryJsiii pOCTa KUBOTHBIX U
yenoseka. Ctaanuu
OCTAIMOPUOHANIBHOTO Pa3BUTUSA Y
YKUBOTHBIX U 4esioBeka. [lepuoanbl
OHTOTreHe3a yesnoBeka. CtapeHue u
CMEPTh KaK OMOJIOTHYECKHUE TIPOIECCHI.
JdeMoHcTpanuu

Tabauywvl u cxemol: «lIpsimoe u
HEMpsIMOE pa3BUTUE», «Pa3Butne
MamCcKoro xyka», «Pazpurue
capaHumn», «PazButue JSTymKm».
IIpakTuyeckas padora

«BrIsiBICHHE IMIPU3HAKOB CX0ACTBAa
3apom>mle171 ITIO3BOHOYHBIX XUBOTHBIX)»

NOCTAIMOPUOHATIBHOE pa3BuUTHE,
MeTaMop(o3, THYUHKA, POCT, CTapEHUE,
CMEPTb.

XapakTepu30BaTh NOCTIMOPHUOHATIbHBIN
NEepUoJ] pPa3BUTUSL OpraHU3Ma U €ro
OCHOBHbBIE ()OPMBI.

XapakTepu3oBaTh MPSMOE pa3BUTHE

U €0 TIEPHO/IBI.

N3narats conepxanue TeOpuid
CTapeHHUs OPraHru3MOB.

OOBICHATH OMOJTOTUYECKUN CMBICIT
pa3BuTHs ¢ MeTaMoOph030M
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10.6

PazmHoXeHue u
pa3BUTHE PACTCHUN

PasmuoxeHue u pazButue
pactenuil. 'ameroput u cnopodur.
Meio3 B )KU3HEHHOM LIUKJIE
pacTeHUM.

OO6pazoBaHue crop B mpolecce Meniosa.

I'amerorenes y pacreHui.
O11010TBOPEHKE U PA3BUTHE

PackpsIBaThk copepkaHe TEPMUHOB U
NOHATHI: raMeTouT, CiopouT,
aHTEPUANH, APXETOHUH, 3aAPOCTOK,
METacIopa, 3apOIbILIEBbIA MEIIOK,
CUHEPTHUIbl, AaHTUIIO/Ibl, MUKPOCTIOPA,
MBUIBLIEBOE 3€PHO, JBOMHOE
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PaCTUTENILHBIX OPraHU3MOB. J[BoitHOE
OIUIOJOTBOPEHUE Y
pactenuii. OOpa3zoBaHUE U PA3BUTHE
perysauuu
OHTOT€HE3a y PACTEHUI U KUBOTHBIX.

OBCTKOBBIX

ceMeHu.MexaHn3Mbl

JdemoHncTpanuu

Ilopmpem: C. I'. HaBamun. Tabauywl
u cxemwl. «JIBoMHOE
OTUJIOIOTBOPEHUE Y LIBETKOBBIX
pactenuii», «CTpoeHue cemsiH
OJTHO/IOJIBHBIX U JIBY10JIbHBIX
pacteHuin», <« Ku3HEeHHBIN UK
MOPCKOU KamyCTbD», « KU3HEHHBIN
LIUKJI MXa», «KU3HEHHbBIN IIMKJI
ManoOPOTHUKA», « KU3HEHHBIN [TUKIT
COCHBI».

JlaGopaTopHasi padora

«CTpoeHue opraHoB pa3MHOKEHUS
BBICIIINX PACTECHUI

OILUIOIOTBOPEHHE, POCT, MEPHCTEMA,

KamMOuid, TEepUOJbl  OHTOreHE3a
LBETKOBBIX PACTCHUM.
XapakTepu3oBaTh O0COOEHHOCTH

0€cI10JI0T0 U MOJIOBOIO PA3MHOKEHUS
LIBETKOBBIX PACTCHUI.

Boienars 0cOOEHHOCTH IPOTEKAHMS
raMeTOreHe3a y IBETKOBBIX
pacteHuid. OnKUChIBaTh MPOIIECC
JIBOMHOTI'O OIJIOJIOTBOPEHHUS Y
I[BETKOBBIX PACTEHUN U OOBACHSThH
€ro MPEUMYLIECTBA 10 CPABHEHUIO C
OILUIOZOTBOPEHHUEM Y CIIOPOBBIX U
IOJIOCEMEHHBIX

Hroro

9aCoOB I1I0 TCMC

8

11

Tema «I'eHeTHKa — HayKa 0 HACJC¢ACTBCHHOCTH U UBMCHYUBOCTH OPraHU3MOB»
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111

Hctopus craHoBieHUs
Y Pa3BUTHUS TEHETUKHU
KaK HayKu

Hctopust cTaHOBIEHUA U pa3BUTHUA
T€HETUKH Kak Hayku. PaboThl

I'. Menpnens, I'. ne ®pusa, T.
Moprana. Posnb oTeuecTBEHHBIX
YYEHBIX B Pa3BUTHUU IT'€HETHKHU.
Pa6ote H.K. Konberosa, H. 1.
Basunosa,

PackpsiBaTh conepkaHue TEPMUHOB U
MOHATHUI: TCHETUKA, I'SH.
JleMmoHCTpUpPOBaTh 3HAHUS UCTOPUU
BO3HUKHOBCHUS TCHETHUKH.

XapaKTepI/IBOBaTB OCHOBHBIC OTallbl
Pa3BUTHUA TCHCTUKU KaK HAYKHU

A.H. benozepckoro, I'.J[. Kapnieuenko,
IO.A. ®ununuenko, H.B.
TumodeeBaPecoBckoro.
JdeMoHcTpanuu

Ilopmpemuwi: I'. MeHnens,

I'. Ie ®pus, T. Mopras,

H. K. Konsnos, H. 1. BaBuios,

A. H. benozepcxkuii, I'. JI. Kaprnieuenko,
0. A. ®unnmyenHko,

H. B. Tumodeen-Pecorckmii

108



®denepanbHas padbouas mporpamma | buonorus. 10—11 knacces! (yriryOieHHbIH YPOBEHD)

11.2

OCHOBHBIE TOHATHUA U
CHUMBOJIbI T€HETUKH

OCHOBHBIEC TCHETHYECCKHE TTIOHITHI H
CUMBOJIBI. I'OMoJIOTHYHBIE
XPOMOCOMBI, aJIJIEIIbHBIE TEHBI,
aJIbTEPHATUBHBIE PU3HAKH,
JIOMUHAHTHBIA U PELIECCUBHBIN
MIPU3HAK, TOMO3UI0Ta, TETEPO3UTOTA,
YuCTas JTUHUS, TUOPUbI, TEHOTHII,
dbenotur. OCHOBHBIE METOIbI
TE€HETUKH: THOPUIOTOTUUECKUH,
LIUTOJIOTMUECKUH,
MOJIEKYJIIPHOT€HETUYECKHU .

JdeMoHcTpanuu

Tabruyor: «MeTtobl TE€HETUKU,

«CxeMbl CKpCIINBAHU.

JlaGopaTopHasi padora
«/Ipo3odnita kak 00BEKT FreHEeTHUECKUX
HUCCIICTOBAaHUN)

PackpeiBaTh conepxanne TEPMUHOB U
MOHSITHUI: HACJIEACTBEHHOCTb,
HacJje10BaHUE, U3MEHUYUBOCTb,
re€HOTHI, ()EHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJJIEJIbHBIE TE€HBI
(aynmenu), aIbTEpHATUBHBIE TPU3HAKU,
TOMO3UI0Ta, F€TePO3UTOTA,
JIOMMUHAHTHBIN MPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTAsl TUHUS, THOPHUIBIL.
ITonp30BaThCA TEHETUUECKOM
TEPMHUHOJIOTUEN U CUMBOJIUKOW IS
3aIIMCH CXEM CKpEIIMBaHUS

HToro gyacoB 1o teme

12

Tema «3a1c0H0Mep HOCTH HACJIECACTBCHHOCTHN»

109



®denepanbHas padbouas mporpamma | buonorus. 10—11 knacces! (yriryOieHHbIH YPOBEHD)

12.1

3aKOHOMEPHOCTH
HaCJIe10BAHUS
MPU3HAKOB.
MonorubpuaHoe
CKpelIMBaHue

MoHorubpuIHOE CKpeIIBaHHE.
ITepBeiit 3akoH MeHnaens — 3aKoH
eAMHOoO00pa3us THOPHUIOB IEPBOTO

ITOKOJICHU . HpaBI/IJIO JAOMHWHUPOBAHMA.

Bropoit 3akon MeHens — 3akoH
pacilerieHUsl TPU3HAKOB.
[uTosiornuecKkre OCHOBBI
MOHOTHOPHTHOTO CKPEIIMBAHUS.
['unores3a YuCTOTHI TaMeET.
JdemoHncTpanuu

llopmpem: I'. MeHnuens.

Tabauywvt u cxemwl: «IlepBbIit U BTOpOIA
3akoHbl Menaenss». OdopyaoBanmue:
MOJENb JJI1 JE€MOHCTPALlUH 3aKOHOB
eAMHOO00pa3us THOPUJIOB ITEPBOTO
MOKOJIEHUS U PaCUICIICHUS
MPU3HAKOB; CBETOBON MUKPOCKOIIL,
MHUKpOIpernapar:

«/Ipo3odmmay.

IIpakTuyeckas padora «/3yuenue
pe3yJIbTaTOB MOHOTHOPHUTHOTO
CKpEILMBAaHUS Yy APO30(PUIBI»

PackpeiBaTh conepxanne TEPMUHOB U
MOHSITUN: MOHOTUOPUIHOE
CKpEIIMBAaHUE, YUCTOTA FAMET,
JIOMHUHUPOBAHUE, PACHICIUICHUE
MIPU3HAKOB.

OnuceiBaTth onbeITE I'. Meuaens no
M3YUYECHUIO HACIIEIOBAHUS OJIHOW Maphbl
MIPU3HAKOB Y TOPOXa MOCEBHOTO.
[TpuBOaUTH (POPMYITUPOBKH MEPBOTO U
BTOpOro 3aKkoHOB I'. Menpens (3akoHa
eauHO00pa3us THOPUJIOB ITEPBOTO
TOKOJIEHHUS, 3aKOH PaCILCIIICHUS
MIPU3HAKOB) U OOBSICHATH UX
IIUTOJIOTMYECKHE OCHOBBI.

CocTaBlATh CXeMbl MOHOTHOPHUIHOTO
CKPEUIMBAHUS U PEIIATh TCHETUYECKUE
3aJ1a4d Ha MOHOTHOPHIHOE
CKpElIMBaHUE
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12.2

Ananusupyroiee
CKpEIIIMBAaHUE.
Henonnoe
JTOMUHUPOBAHUE

AHanu3upyroniee CKpelrBaHue.
IIpoMexyTOUHBIN XapaKTep
HaciienoBaHus. Paciueruienue
IIPU3HAKOB MPU HETIOJIHOM

PackpsiBaTh conepkaHue TEPMUHOB U
TOHATUN: aHATU3UPYIOLIEE
CKpEILLIMBAaHUE, HEIIOJIHOE
JIOMUHHUPOBAHUE, KOJOMUHUPOBAHHUE.

JOMUHHPOBAaHUH.
JdemoHcTpanuu

Tabauilbl ¥ cXeMBbl: « AHAIU3UPYIOIIEe
ckpeniuBanue», «Hemomnnoe
JIOMUHUPOBAHUEY

CocTaBisATh CXEMbI AHATTU3UPYIOLIETO
CKpEIIMBAHUS U PeIlaTh TeHETHUECKHE
3aJ]a4uM Ha aHAJIM3HUPYIOLEe
CKpEIIMBaHUE U HETIOJIHOE
JIOMUHUPOBAHUE
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12.3

HuruOpuaHoe
CKpElIMBaHuE

Jurubpunnoe ckpemniuBanue. Tperuit
3aKOH MeHIelsl — 3aKOH HE3aBUCUMOTO
HACJIEOBAHUS MPU3HAKOB.
[luTonornueckue OCHOBBI

JUTUOPHUIHOTO CKPEIUBAHMUS.
JdemoHncTpanuu

Ilopmpem: I'. Mennens.

Tabauywvl u cxemol: «Tpetnii 3aKoH
Mennensy.

Oo0opynoBanue: wmoAenb s
JNEMOHCTpalun 3aKOHa
HE3aBUCHUMOTO HacJeq0BaHUs
MIPU3HAKOB; CBETOBOW MUKPOCKOIT;
MuKpomnpermnapart «/po3odumar.
IIpakTuyeckas padora
«3yuenune pe3yIabTaTOB
TUTHOPUIHOTO CKPEITUBAHUS

y IpO30(UITBI»

PackpeiBaTh conepxanne TEPMUHOB U
MOHSTUN: TUTUOPUTHOE
CKpeluBanue, GeHOTUITUYECKUN
paguKal.

OmnuceiBaTth onbITE I'. Mennens

110 M3YUYECHUIO HACIIEIOBAHUS

JIBYX Tap MPU3HAKOB Y TOpOXa
IMOCEBHOTO.

[TpuBOUTH POPMYITUPOBKY TPETHETO
3akoHa ['. Menpgens (3akoHa
HE3aBUCHMOI'0 Hacjed0BaHUs
MIPU3HAKOB) U OOBSICHATD €T0
IHUTOJIOTUYECKUE OCHOBBI. [IpuMeHATH
MaTEMAaTUYECKUN PACYET C MOMOIIBIO
(EHOTUITMYECKOTO paJuKaia U MEeTo/ia
MIEPEMHOKEHUS BEPOSITHOCTEN
BAPUAHTOB PACIICIUICHUS TPU3HAKOB Y
MTOTOMKOB I10 (DEHOTHUITY W T€HOTHITY.
CocTaBlATh  CXEMBl JTUTHOPHIHOTO
CKpEUIMBAHUS U PEIIATh TEHETUYECKUE
3aJ1a9M Ha TUTHOPUIHOE CKPEIUBAHHE
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12.4

CuenieHnoe
HacleJOBaHUE
MPU3HAKOB.
XpOMOCOMHas TEOpUs
HAaCJIEICTBEHHOCTH

CuenuieHHOE HaclIe10BaHUE TPU3HAKOB.
Pa6otel T. Moprana. CuerieHHoe
HACJIEJOBAaHNE T€HOB, HAPYyILICHUE
CUEIUICHUS] MEXI1Yy TeHAMH.
XpOMOCOMHasl TEOpUs
HACJIEICTBEHHOCTH.

JdemoHncTpanuu

Ilopmpem: T. Mopras.
Tabnuywvl u cxemvbi: «CLEIIEHHOE

HaCJIeJJOBaHWE TIPU3HAKOB y
JPO30(UITBI.

Oo0opynoBanue: MOJEIb s
JEMOHCTpPAIIUU CLIETICHHOTO
HACJIEJIOBaHUS MMPU3HAKOB.

PackpsIBaThk copepkaHe TEPMUHOB U
MOHATHUI: CLIETUIEHHOE HACJIEA0BaHUE,
HapyILIECHUS CLUEIUICHUS T€HOB,
KPOCCHUHT'OBEp, peKOMOMHAIINS T€HOB,
TEHETUYECKHUE KapThl, MOPTraHUIA.
[TpuBoAUTH (POPMYIUPOBKH 3aKOHOB
Moprana (3aKkoHa CUEIIEHHOTO
HACJICJOBAHUS T€HOB M 3aKOHA
HapyUICHUS CUETUUICHUS MEXITy TeHAMM )
U OOBSACHATH UX IIUTOJIOTUYECKUE
OCHOBBL.

[lepeuncnsaTb OCHOBHBIE ITOJIOKEHUS
XPOMOCOMHOM TEOpUHU
HACJIEICTBEHHOCTH.

Pemate reHernueckue 3aga4d Ha
CLICIUICHHOE HACJIeI0BaHNE I'€HOB U
HapylLIEHUE CUECIUICHUS MEXIY
reHamu
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12.5 | I'eneruka mosa 1 I'enernka nosa. XpoMOCOMHBIN PackpeiBaTh conepxanue TEPMUHOB U
MEXaHHM3M ONpeeICHUs T0JIa. MOHSITUIN: ayTOCOMBI, TIOJIOBBIE
AyTOCOMBI U TOJIOBBIE XPOMOCOMBI. XpOMOCOMBI, TOMOTaMETHBIH MO,
I'omoraMeTHbIN U reTepOraMeTHBIN reTepOraMeTHBIN IO,
noJi. ['eHeTnueckasi CTpyKkTypa OOBSCHATH XPOMOCOMHBIN MEXaHU3M
NOJIOBBIX XpoMocoM. HacnenoBanue OTpeJIeNIeHUs TI0J1a Y OPraHUu3MOB.
MPU3HAKOB, CLECTUICHHBIX C TTOJIOM. [IpuBOaUTH MPUMEPHI HACTIETOBAHMUSI
JleMOHCTpAIHH MIPU3HAKOB, CIIETVICHHBIX C TTOJIOM.
Tabauywl u cxemsi: «I'eHeTHKA IO, CocCTaBiIATh CXEMBI CKPELIMBAHMS
«KapuoTun yenopeka», «Kapuorun U periaTh TCHETUYECKHE 3a1auu
npo3oduiibly, «KapuoThi nTUiibn Ha HacJieJ0BaHUE IPU3HAKOB,

CUEIJIEHHBIX C MOJIOM.

[IpuBOAUTH PUMEPHI TEHETUYECKHUX
3aboseBaHmi 1 1eEKTOB

Yy OPraHUu3MOB, CBSI3aHHBIX C TIOJIOBBIMH
XpOMOCOMaMH
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12.6 | I'enotun kax ['eHoTHI KaK LIETOCTHAS CUCTEMA. PackpeiBaTh conepxanne TEPMUHOB U
LIEJIOCTHAs CUCTEMA [nenoTponuss — MHOXKECTBEHHOE TOHATUN: MHOXKECTBEHHOE JIEMCTBUE
NelcTBrUE reHa. MHOKECTBEHHBIN reHa (ruieoTponus),
aJlICIIU3M. BzaumopeiicTue KOMIUIEMEHTAPHOCTh, AIUCTA3,
HeaJUIeJIbHBIX TE€HOB. TIOJIMEpHSL.
KommiemeHTapHOCTS. Onpenenste (GopMbl B3aUMOCHCTBUS
Onucta3. [Torumepus. ['eneTnueckuii aJIJICJIbHBIX M HeaJlJIeJIbHBIX I'€HOB.
KOHTPOJIb Pa3BUTHs PACTCHHHU, [TIpuBOIUTH PUMEPHI IUIEHOTPOITHOTO
JKUBOTHBIX W YEJIOBEKa, a TAK¥Ke NeiiCTBHS F€HOB.
(bu3HOIOrMYECKHUX MPOLECCOB, PemmaTh reHeTHYECKUE 3a7a4d  HA
TMOBE/ICHUS U KOTHUTHBHBIX QYHKIMA. | p3apmoneiicTBHE  HealUIeIIbHBIX
I'eneTnueckre MeXaHU3MBI EHOB
CUMOUMOreHe3a, MEXaHU3Mbl
B3aUMOJEHCTBUS «XO35IUH —
napasuT» U «XO35IMH — MUKPOOHUOM).
I'eneTnyeckue acCeKTbl KOHTPOJIS U
W3MEHEHUS HACJIEICTBEHHON
uH(GOPMAIIH B TIOKOJICHUSAX KIETOK
Y OpPraHu3MOB.
JdemoHcTpanumn
Tabnuyvl u cxemwvl: «MHOKECTBEHHBIN
aJIean3mMy; «B3aumMoaencTeue reHoBy
Nrtoro yacos no teme 10
13 | Tema «3aKOHOMEPHOCTH U3MEHYHBOCTH)
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13.1 | I3MeHYHUBOCTh B3aumopelictBue reHotuna W cpenbl | PackpbIBaTh cOllep:KaHUE TEPMUHOB
MpU3HAKOB. Buasl npu hopMupoBaHuu (peHoTumna. Y TIOHSTHUI: N'3MEHYNBOCTD,
M3MEHYHMBOCTHU N3meHunBOCTh MPU3HAKOB. HEHACJICACTBEHHAS N3MEHUYNBOCTD,

KauecTBeHHBIE U KOMTMYECTBECHHBIC HaCJICICTBCHHAsI N3MEHUMUBOCTD.
npu3HaKu. Buabsl ©3MEHUHUBOCTH: CpaBHUBATh HEHACJICACTBEHHYO
HEHAaCJIE€JCTBCHHAA N3MEHUYUBOCTD C HaCHeHCTBCHHOﬁ.
¥ HACJIEICTBEHHAS. TIpnBoanTs prMepbl
KAQ4eCTBEHHBIX M KOJWYECTBEHHBIX
JdemoHncTpanuu
MIPU3HAKOB OPTaHU3MOB,
Tabauywl u cxemvi: «Buabl .
MPOSIBJICHUH Yy OPraHU3MOB
MSMCHUUBOCTID). HEHACJICACTBEHHON U
OGopynoBanue: )KiBble U TEPOAPHBIE | HaclIeACTBEHHOH M3MEHIHBOCTH
AK3EMIUIIPbl KOMHATHBIX PACTEHUI;
pucynku (potorpadun) KUBOTHBIX C
Pa3IMYHBIMU BUAAMU U3MEHYUBOCTU

13.2 | MoaudukanuonHas MoaudukanoHHass I3MEHIUBOCTb. PackpriBaTh cojepkaHre TEPMUHOB

N3MEHUYUBOCTDH Ponn CpcIbl B (1)OpMI/IpOBaHI/II/I U TIOHSITUM: MOI[I/I(l)I/IKaHI/IOHHaH, WIN

MOJIU(PUKAIUOHHON H3MEHYNUBOCTH.
Hopma peakuuu npusHaka.
BapuanuoHnHbIi psi1 1 BapruallMOHHAs
kpuBas (B. HMoranncen). CBolicTBa
MOIU(PUKAIUOHHON H3MEHYNBOCTH.

dbenoTunuueckasi, ”I3BAMEHUYUBOCTD,
BApHUAHTA, BAPUALMOHHBIN P,
BApHALMOHHAS KpUBasi, HOpMa
peakiuu Mpu3HaKa, Moau(UKAIUN.
XapakTepu3oBaTh CBOMCTBA
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JdemoncTpanuu

Tabauyvl u cxemoi:
«MoaudukaronHas
M3MEHUYHUBOCTH». O00Opyn0oBaHue:
KUBbIE U repOapHbIe K3EMILISPBI
KOMHATHBIX PACTEHUI; PUCYHKH
(ororpacdun) KUBOTHBIX C
npuMepaMu MOIU(GUKAITMOHHON
n3MeHuUnBOCTU. JIabopaTopHas
padora

«HMccnenoBanue 3aKOHOMEPHOCTEN
MOJIU(UKALIMOHHONW N3MEHYMBOCTH.

[TocTpoenune BapuallMOHHOTO psiia |
BAPUALIMOHHOUN KPUBOW»

MOJAU(PUKALUOHHON U3MEHYUBOCTH.
IToka3sIBaTh posb YCIOBUM BHEIIHEN
Cpezbl B pa3BUTUU
MOAU(PUKALUOHHON U3MEHYUBOCTH Y
opranu3mMoB. CTpOUTh BapUallUOHHBIE
psaabl U rpaduK KPUBO HOPMBI
pEeaKLUy IPU3HAKOB y PA3JIUYHbBIX
OpraHu3MoOB
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13.3

I'enoTunuueckas
W3MEHYHUBOCTb.
KomOunatuBHas
U3MEHYNBOCTH

I'enoTnnmueckass I3AMEHYUBOCTb.
CBoMcTBa T€HOTHITNYECKOU
W3MEHUYMBOCTH. BUIBI T€HOTUITNYECKOM
M3MCHYMBOCTH: KOMOMHATHBHAS,
MyTallMOHHAs.

KomOunaTuBHast ©3MEHYHUBOCTb.
Melio3 1 MoJIOBOM IPOLIECC — OCHOBA
KOMOMHATUBHON U3MEHYUBOCTH.
Poab KoOMOMHATUBHON U3MEHYNBOCTH
B CO3JIaHMU T€HETHYECKOTO
pazHooOpa3usl B Iipejienax oOqHOTO
BHU/JIA.

JdeMoHcTpanuu

Tabauywl u cxemvi: «KomOMHATUBHAS

PackpbiBaTh conepKaHue TEPMUHOB U
HNOHSTHI: KOMOMHATHBHAS
U3MEHYHUBOCTb, MyTAlMOHHAS
MU3MEHUYMBOCTh, KOMOMHAIUH,
MyTaluu. XapakTepu3oBaTh CBOMCTBA
TE€HOTUIIMYECKOU U3MEHYNBOCTH.
OnuceiBaTh MEKWO3 U MTOJOBOM MPOILIECC
KaK OCHOBY IPOSIBJICHUS Y OPTaHU3MOB
KOMOMHATUBHON N3MEHYHBOCTH.
IToka3sIBaTh HA KOHKPETHBIX ITPUMEpPaAX
pOJIb KOMOMHATUBHON M3MEHUYHMBOCTHU
B CO3/IaHUU T€HETUYECKOIO
pa3zHo00pa3us OpraHU3MOB B Mpezesiax
OJITHOTO BHUJA.

W3MEHUYUBOCTLY, «Meno3,
«OnI010TBOPEHUEY

CpaBHUBaTh FT€HOTUITUYECKYIO
M3MEHYUBOCTDH ¢ MOJIU(PUKAITMOHHOM
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13.4

MyraunonHnas
W3MEHUHMBOCTD.
3aKOHOMEPHOCTH
MYTaIlMOHHOTO
mpoiiecca.
ONUreHeTuKa

MyTannroHHass U3MEHYUBOCTb. BUbl
MyTalllii: TEHHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE U
WHJIYUUPOBaHHbBIC MYyTalluU. SaepHbie
Y LUTOIUIa3MATUYECKUE MYTAIUU.
ComaTtrueckre U OJIOBbIE MyTallUH.
[TprunHBI BOBHUKHOBEHUS

MyTanui. MyTareHsl U UX BIMSTHUE
Ha OpraHu3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOTO TMpoliecca. 3aKOH
TOMOJIOTUYECKUX PSAJIOB

B HACJICICTBEHHOW N3MEHUYMBOCTHU
(H.W. BaBuiioB). BHesnepHas
M3MEHYMBOCTh M HACJIEACTBEHHOCTb.
JdeMoHcTpanuu

lopmpemuwi: T'. Jle ®pus, B.
Horanncen, H. 1. BaBuios.
Tabnuywl u cxemoi: «I'eHeTndyeckue
3a00JIeBaHU YEIOBEKAY, « BUIbI
MYTaIm».

Ob0opynoBaHue: ;K1UBbIC U
repOapHbIC IK3EMITISIPHl KOMHATHBIX
pactenuii; pucynku (pororpadum)
KABOTHBIX C Pa3JIMYHBIMU BUJIAMU
VU3MEHYHUBOCTH.

PackpsiBaThk conepkaHue TEPMUHOB U
MOHATUI: MYTAIIMH, XPOMOCOMHBIE
nepecTpoiiku (abepparun),
MOJINIUIONINSA, AHEYTUIOUS, MYTaHT,
MYyTareHsl.

[IpuBoaUTH [IpUMEPBHI MYyTalu#,
BCTPEYAIOIINXCA Y PA3HBIX OPraHU3MOB.
Knaccudunmpoate myTanuu o
Pa3HBIM OCHOBAHMSIM.

Pa3nuuaTe Ha n300pakeHUAX (cxemax,
TabIuIaX) TeHHbIE MyTallUH,
XPOMOCOMHBIE IIEPECTPOUKHU Pa3HBIX
BUJIOB: JI€JICLIUH, TyIUIMKALIUH,
TPaHCJIOKAllM1, UHBEPCUU; TCHOMHBIE
MYyTalUH.

CpaBHMBaTh MeXay cOOOH MyTaluu
pa3HBIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTallMOHHON MU3MEHYUBOCTH.
HaspiBaTe mpuumHbI MyTalUid,

BBISIBJISITh UCTOUHUKH
(aKTOpPOBMYTAareHOB B OKpPY KaromIeil
cpene (KOCBEHHO).

[IpuBoauTh  (GOPMYIHUPOBKY  3aKOHA
TOMOJIOTHYECKUX PSIIOB
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IIpakTHyeckas padora
«MyTanuu y 1po30(uiibl (Ha TOTOBBIX
MUKpOTpEnapaTax)»

Y HACJICJICTBEHHON M3MEHUYMBOCTH

H. Y. BaBnioBa u 000CHOBBIBATh €I0
3HAYEHHUE JJISI TPAKTUKHU CEIBCKOTO
XO0351MCTBa

HUtoro

9acCoOB II0 TEMC

6

14

Tema «I'eHeTHKA YeJI0BEKA»
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14.1

['emeTnka ueroBeKa.

MeTtoabl
MEIUIIMHCKON
T'€HETUKU

Kapuorumn uenoseka. Mexaynaponnas
porpamMMa MCCIEAOBAHUSI TEHOMA
yenoBeka. MeToibl U3y4eHUs TEHETUKHU
YeJI0BEKa: N'e€HEeaJOrMYeCKUM,
OJIM3HEIOBBIN, ITUTOTCHETUYECKHH,
MOMYJISIUOHHO-CTATUCTUYECKU I,
MOJIEKYJISIPHO-TE€HE TUYECKHU.
CoBpeMeHHOE OnpeAeIeHUE TeHOTUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAaHUE,
T€HOTUIIUPOBAHUE, B TOM UHUCIIE C
nomoiso I11[P-ananu3a.
HacnencrBennsle 3a00J1eBaHUS
yesjgoBeKa. I eHHble U

XpPOMOCOMHBIE 00JIE3HU YeJIOBEKA.
bone3nn c HaciaencTBeHHOU
MPEPACIIONONKEHHOCTHIO. 3HAUCHUE
MEIUIIMHCKON T€HETUKU B
MPEIOTBPALLCHUH U JICUCHUH
FeHETUYECKUX 3a00JIeBaHHil

yenoBeka. MeInKo-reHeTU4eCKOoe
KOHCYJIbTUpOBaHue. CTBOJIOBBIE

PackpriBaTh copepkaHie TEPMUHOB U
IIOHATUM: CEKBEHUPOBAaHUE, KapTa
XpOMOCOMBI, TPOOAH/I,
HACJIEJICTBEHHBIC 00JIE3HU
(MOHOTEHHBbIE, TTOJINTCHHbIE, TEHHBIE,
XpPOMOCOMHBIE), METMKOTEHETHIECKOE
KOHCYJIbTUPOBAHUE, JIOPOJIOBAsI
JIMarHOCTUKA, aMHHUOIICHTES3.
[lepeyucnsate 0COOCHHOCTH U3YUCHUS
TCHETUKH YeJIOBEKa U METO/IbI
MEJIUIIMHCKON T€HETUKH.
XapakTepu30BaTh METOIbI U3yUEHHUS
T€HETUKH YEJIOBEKa
(reHeaJIoru4eCcKuii, OJU3HEIIOBBIN,
LUTOT€HETUUECKUI, MOJIEKYJIIPHO-
T€HETUYECKU, MOy LIMOHHO-
cTaTucTU4ecKuil). OnUCkIBaTh 1EH,
3a1a4d U JOCTUKEHUS
MEXKIYHAPOIHOU nmporpaMmsl «I eHoM
yenoBekay. Paznuuate Ha
M300paKeHUAX (cxeMax, TabIuIax)
KapThl XpOMOCOM (T€HETUYECKHE,
dbusznyeckue,
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KJIeTku. [ToHsATHE «TeHETHYECKOTOo
rpy3a». OTUYECKHE ACTIEKTHI
UCCJIeIOBaHUl B 00J1acTh
peIaKTUPOBAHUS TEHOMA U CTBOJIOBBIX
KJIETOK.

I'enetnueckue dhakTopbl

MOBBIIIEHHON YYBCTBUTEIBHOCTH
yesioBeKa K (GU3MYECKOMY U
XUMHUYECKOMY 3arpsi3HCHUIO
OKpyXxartolie cpenbl. ['eHeTnueckas
IPEeIPacoyiOKEeHHOCTD YeJIOBeKa K
NATOJIOTUSIM.

JdeMoHcTpanuu

Tabauyvt u cxemol: «KapuoTur
4yesnoBeka», «MeToabl n3yuyeHus
TE€HETUKH YeJIoBeKay, «I'eHeTnueckue
3a001eBaHUS YETIOBEKAY.
IIpakTHyeckas padora
«CocTaBiieHHE U aHAJIU3 POJIOCTOBHOM»

CHKBEHCOBBIE).

OnuceIBaTh METOJIBI COBPEMEHHOTO
OTIpeICIICHHs TEHOTHIIA OPTaHU3Ma!
MIOJITHOTEHOMHOE CEKBECHHUPOBAHHUE,
TCHOTUITMPOBAHUE, B TOM YHUCIIE C
nomoiisro I11[P-ananu3a.
XapakTepu30BaTh HACICACTBCHHBIC
3a00JIEBaHUSs YEJIOBEKA U
3a00/I€BaHUs C HACJIEICTBEHHOM
MIPEIPACIIONIOKCHHOCTBIO.
CpaBHUBATh T'€HHEIC,
XpOMOCOMHBIE OOJIC3HU YEJIOBEKA U
00JIe3HM C HACJIEICTBEHHOMN
MIPEAPACTIONIOKEHHOCTHIO.
YcraHaBIMBaTh B3aUMOCBSI3b MEXKITY
HAacJIeICTBEHHBIMU 3a00JIEBAaHUSIMU
YeJI0BeKa M UX F'€HETUYECKOM
ocHOBOM. OOOCHOBBIBATH 3HAYCHHUE
MEIUKOT€HETHYCCKOTO
KOHCYJIbTUPOBAHUS B
MIPEAOTBPAIICHUH U JICUCHUN
HACJICJCTBEHHBIX 3a00JI€BaHUM
yeJ0BeKa

Hroro

4acoB I10 TEME 3

15

Tema «Cejiekuusi OpraHu3MoOB»
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15.1 | OcHoOBHBIE OHATHUSA 1 JlomecTukanus u PackpsiBaTh copepkaHre OCHOBHBIX
CEJIEKLIUU cenexkuus. 3apoKIeHnue MOHSTHI: CeNIeKIUs, JOMECTUKALIHS,
CEeJIeKLIUU U NPUMHUTHBHAS CEJIEKLHUs,
NOMECTUKALMU. YUEeHUE
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H.W. Basumnosa o LlenTpax
IPOUCXOKIEHUS U MHOT000pa3us
KYJbTYPHBIX pacTeHui. Poib
CEJICKLIMH B CO3JJaHUH COPTOB
pacTeHuil 1 nopoA KUBOTHBIX. CopT,
I0pOAA, ITaMM. 3aKOH
TOMOJIOTMYECKUX PSJAOB B

HaclienAcTBeHHON n3MenunBoct H. M.

BasuiioBa, ero 3HadueHue s
CEJICKIITMOHHOU PabOTHI.
JdeMoHcTpanuu

Ilopmpemuwi: H. N1. BaBunos, U. B.
Mwuuypun, I'. [I. Kapneuenko,

I1. I1. JIykwsanenko, b. JI.
ActaypoB. Tabauyst u cxemsi:
«LleHTpBI TPOUCXOKAECHHUS U
MHOT000pa3ust KyJIbTYPHBIX
pacteHui», «3aKoH
FOMOJIOTHYECKUX PAZIOB B
HACJICICTBEHHOW U3MEHYHUBOCTI.
JlaGoparopHasi padorta
«/3yuenue copToB KyJIbTYPHBIX
pacTeHui U NOopoJ JOMAIIHUX

KHUBOTHBIX»

KOMOMHATUBHAs CEJIEKLIMs, COPT,
nopoja, ImTaMmM.

[TepeuncisiTh OCHOBHBIE HTAIIbI
Pa3BUTHS CEJIEKLIUM KaK Ipouecca U
HayKH.

XapakTepu3oBaTh

coaepxkanue yyenus H. W.

Basunosa o LlenTpax
MPOUCXOXKACHUS U

MHOT'000pa3ust KyJIbTyPHBIX
pacTEHHUI.

[Toka3zbiBaTh LIeHTpBI IPOUCXOKICHHUS
¥ MHOT000pa3ust KyJIbTYPHBIX
pactenuit u LleHTphl JOMECTUKALIUU
JIOMAIIHUX )KUBOTHBIX HA KapTe MUpa,
CBA3BIBATh UX MECTOIIOJIOKEHHE C
OYaramy BO3HUKHOBEHUS APEBHEUIIINX
UBUJIN3AIHHN.

CpaBHHMBATH COPT, HOPOAY, IUTAMM C
BUJIAaMU-POANYAMMU.

O060CHOBBIBaTh 3HAUEHUE 3aKOHA
FOMOJIOTHYECKHUX PSAJIOB B
HACJIEICTBEHHOW U3MEHYUBOCTHU
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H. U. BaBunosa s
CEJICKIIUOHHON PabOTHI.

OnuceiBaTh NEPCHEKTUBEI
JIOMECTHUKALMU U CO3/IAHUE HOBBIX
COpPTOB KYJIbTYPHBIX PACTEHHI, IOPOA
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JOMAIIHUX )KUBOTHBIX U IITAMMOB
MHUKPOOPTraHU3MOB
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15.2

MeTtoabl
CEJICKIIMOHHOM
paboTHI.
Coxpanenue,
U3yUYCHUE U
HCITOJIb30BaHUEC
FeHETUUECKHUX

pecypcoB

MeTtonbl CeNneKIMOHHON PabOTHI.
HckyccTBeHHBIN OTOOP: MaccoBbIN

Y UHJWMBUYaJbHBINA. DTarbl
KOMOMHAIIMOHHOM CEICKIIHH.
HcnbiTanue npou3BOAUTENEH IO
noToMcTBY. OTOOp 10 TEHOTHUITY C
MOMOIIIBIO OIEHKHU (heHOTHUTIA
MOTOMCTBA U OTOOP IO TEHOTHUITY C
nomoiipio aHanu3a JJHK.
HckyccTBEeHHBIN MyTareHes3 Kak METO/I
CEJICKIIMOHHON PabOTHI.
PamuannoHHbpIN 1 XUMWYECKUN
MyTareHe3 Kak ICTOYHUK MyTaluil y
KYJbTYPHBIX (h)OPM OpTaHU3MOB.
Hcnons30BaHne reHOMHOTO
pPEIaKTUPOBAHUS U METOJIOB
pekomOuHaHTHBIX JJHK mis
MOJIy4YE€HUSI UCXOJIHOTO MaTepuaa Jjist
CEJICKIIUM.

[Tony4yeHune moJurIon10B.
BryTpuBuaoBas ruOpuan3amms.
biM3KOpOICTBEHHOE CKPEIIMBAHNUE,
vy nHOpuauHT. HepoacTBeHHOE
CKpEIIMBAaHUE, UIIN ayTOPUIVHT.
I'eTepo3uc u ero npuYMHEIL.

PackpriBaTh copepkaHie TEPMUHOB U
MOHSTHI: HICKYCCTBEHHBIN 0TOOP,
MIPOU3BOIUTEIH, DIKCTEPHED,
OJIM3KOPOACTBEHHOE CKPEILIUBAHUE,
WU UHOPUIUHT, HEPOJCTBEHHOE
CKpelIMBaHUE, WIH ayTOPUIUHT,
YUCTasl JTUHUA, reTepo3uc (rudopuaHas
cujia), TeHOMHOE peJaKTUPOBaHUE,
HMCKYCCTBEHHBI MyTareHes,
(haKTOpBIMYyTareHsbl, MOJUTIIIONIBI,
OTJIaJieHHAasl THOpUIU3aIus,
CEKBEHUpOBaHUE. XapaKTEPU30BATh
OCHOBHBIE METO/IbI CEJIEKIINHU PACTECHUMN
Y KUBOTHBIX:

HUCKYCCTBEHHBIN OTOOp M
TUOPUIU3AITHIO.

CpaBHMBATh MacCOBBIN UCKYCCTBEHHBIN
0oTOOp C UHAUBUYaIbHbBIM, TOKA3bIBaTh
UX 3HAYEHHE JJIs1 CEJIEKIUU
KyJbTYPHBIX PACTEHUN U TOMAIIHUX
KUBOTHBIX.

[IpuBOAUTH KOHKPETHBIE TPUMEPHI
OTJIaJICHHOW THOPUAN3aLINY B
cenekuuu. OnuceBaTh onbIT I, J1.
KapneueHko mno nmpeoaosieHuro
OecII0/1usi MEXBUJIOBBIX THOPUIOB.
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Hcnonb3oBanue rereposuca
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B cenekuu. OtnaneHHas Paznuuate Ha u300pakeHUsAX (cxemax,
rubpuauzanus. [Ipeogonenue Ta0IUIAX) Y OTACIBHBIX

OeCIIOUs MEXKBHUIOBBIX THOPUIIOB. TpeICTaBUTENIEN KOHKPETHOTO
JlocTrkeHus cenekunu pacTeHU 1 copTa W NMOPOABI XO3IMCTBEHHO
KUBOTHBIX. IIEHHBIC MPU3HAKH, HEOOXO0IUMBIC

CoxpaHeHue U U3yUYeHHE TeHETUYECKUX | YEJIOBEKY. XapaKTepu30BaTh POJIb
PECYPCOB KYJIBTYPHBIX PACTEHUN M UX | CEJIEKIMH B 00€CICUECHUN

JTUKAX POJIUYEH JJI CO3/1aHUSI HOBBIX MIPOJIOBOJILCTBEHHOM 0€30MaCHOCTH
COPTOB U TUOPHUIOB yenoBeyecTBa. [IpuBoauTh
CEJIbCKOXO3AMCTBEHHBIX KYJIBTYP. KOHKPETHBIC TIPUMEPBI JTIOCTIKCHUH
JleMOHCTPALHE CEJICKLIMU KYJIbTYPHBIX PACTEHUH U

OMaIIHUX )KUBOTHBIX B Poccun
Ilopmpemuwi: H. N1. BaBunos, U. B. a

Mwuuypun, I'. [I. Kapneuenko,

H. bopnoyr, JI. K. benses. Tabauywt
u cxemol. «MeETOIbI CENEKIIUI,
«OtnaneHHas THOpUIU3ALIHS,
«MyTtarenes3y. JlabopaTtopHas
padora «/3yueHue MeTOI0B
CEJICKLIUH PACTECHUI
IIpakTuyeckas padora «IIpuBuBKa
PaCTEHHI».

Ikckypceusi «OCHOBHBIE METOJbI
U JTOCTHIKEHUS CEJICKIIMM PACTEHUM
U KUBOTHBIX (Ha CEJICKIIMOHHYIO
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CTaHIMIO, IUIEMEHHYI0 (epmy,
COPTOMCHBITATENbHBIA YUaCTOK,
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B TCIJINYHOE XO3SMCTBO, B
J1a00paTOPHUIO arpOyHUBEPCUTETA
WM HAYYHOTO IICHTPA)»

HToro gacoB 1o teme 4

16 Tema «bHOTEXHO0JIOTHS U CHHTETHUYECKAasi OMOJIOT UsD»
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16.1

buorexHomorus xKak
HAayKa U OTPaclb
MPOU3BOJICTBA

OOBEKTHI, UCIIONb3YEMbBIE B
OMOTEXHOJIOTHH, — KJIETOYHBIE H
TKaHEBbIE KYJIbTYPHI,
MUKPOOPTaHU3MBbI, UX
XapaKTEPUCTHKA.

TpanuimonHast OMOTEXHOJIOTHSL:
xJieboneueHue, nosyyeHue
KHCJIOMOJIOYHBIX TIPOJTYKTOB,
BUHOJIeTMEe. MUKPOOHUOTOTHUECKUI
cunte3. OOBEKTHI
MHUKPOOHOIOTHYECKUX TEXHOIOTHH.
[IpousBoicTBO Oenika, aMUHOKHCIIOT U
BUTAaMHHOB.

JdeMoHcTpanuu

Tabauywl u cxemwi: «Mcnonb3oBaHue
MUKPOOPTaHU3MOB B
MIPOMBIIIJIEHHOM MPOU3BOJICTBEY.
JlabopaTopHas padora «l3yuyeHue
00BEKTOB OMOTEXHOJIOTHI.
IIpakTHyeckas padora
«ITonyyeHne MOIOYHOKHUCIIBIX
MPOJIYKTOBY.

PackpbiBaTh comepkaHue TEPMUHOB U
MTOHATHUH: OMOTEXHOIOTHS,
TpaJUIIMOHHAS OMOTEXHOJIOTHS,
MUKPOOHMOJIOTHYSCKUN CUHTE3,
MHUKPOOHMOJIOTHYECKAST TEXHOJIOTHSI.
[lepeuncnsaTh HaNTpaBICHHMS
OMOTEXHOJIOTUH; IICJIU U 3aJ1a4H,
CTOSIINE TIepe OMOTEXHOIOTHEH.
XapakTepu3oBaTh 0OBCKTHI,
UCIIOJIb3yeMbIe B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIbTYPHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIE METOBI
TPaJUIIMOHHON OMOTEXHOJIOTUN U
JOCTHKECHUST MEKPOOHOJIOTHUECKON
TEXHOJIOTHH.

OOOCHOBBIBAThH 3HAYEHHUE
OMOTEXHOJIOTHH

JIJIS. CEMbCKOXO03IMCTBEHHOTO
MPOU3BOJICTBA
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dkckypeusi  «buorexHomoruss  —
Ba)KHEUIIIAsi MPOU3BOAUTENbHAS CUJIa
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BOJICTBO )»
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16.2

OCHOBHEIC
HaIMpaBJICHUS
CHUHTETHUYCCKOHN
OHnoI0rnu

Co3nanue TeXHOJIOTUi

Y UHCTPYMEHTOB LI€JICHAIIPABIEHHOTO
M3MEHEHUS U KOHCTPYHUPOBAHUS
TE€HOMOB C LEJIBIO MMOJTyYECHUS
OPraHu3MOB U UX KOMIIOHEHTOB,
COJIEpIKAIlUX HE BCTPEUAIOIINECS B
pupojie OMOCUHTETUUYECKHUE TTYTH.
Knerounas unxxenepusa. Metosl
KYJBTYpPbI KJIIETOK U TKAHEW pacTEHUI U
KUBOTHBIX. KprnobaHku.
Comaruyeckas ruOpuIn3aIus 1
COMaTHYECKHI 3MOpuoreHes.
Hcnonp3oBaHue rarionioB B CEIEKIIMU
pactenuii. IckyccTBeHHOE
OILUIOJOTBOPEHUE. PEKOHCTPYKIUS
ANUEKICTOK U KJIOHUPOBAHUE
KUBOTHBIX. METO/1 TpaHCILJIAHTALINU
AJIep KIETOK.

JdemoHcTpanumn

Tabnuywl u cxemvi: «Knerounas
WHXXEHEPUSD)

PackpbiBaTh comepkaHue TEPMUHOB U
MOHSTHI: KJICTOYHAS WHKCHEPHSI,
KJIETOYHAS] TEXHOJIOTUsI, METO/I
KyJbTYPBI KIICTOK U TKAaHEH,
TOTHIIOTEHTHOCTb, TUTFOPUITOTCHTHOCTb,
CTBOJIOBBIC KJICTKH, MUKPOKJIOHAIBHOE
pa3MHOXCHHUE paCTEHUI, COMaTHUeCKas
rUOpUIN3aIINS, TATUION b, THOPUIOMBI,
MOHOKJIOHAJIBHBIE U MTOJUKJIOHAJIHLHBIE
aHTHUTEJIa, METOJT TPAHCTUIAHTAIINH
sJiep, KIIOHUPOBAHHME.
XapakTepu30BaTh OCHOBHBIC
HAIPaBJICHUS] CHHTCTHYECKOU
OMOJIOTHH.

OmnurchIBaTh HA KOHKPETHBIX ITPUMEpax
METOJIbI KJICTOYHON MH)KCHEPHH.
[TprBOIUTH IPUMEPHI UCITOIH30BAHUS
MOHOKJIOHAJILHBIX U MOJHKIOHAIBHBIX
AHTUTEN B MEIULIMHE.

OreHuBaTh 3HaYEHUE CUHTETUYECKOMN
OMOJIOTHH JIUIS1 CEIBLCKOTO X034iicTBa U
MEIAIHBI
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16.3

XpoMocoMHas u
TE€HHas MH)KCHEPUS

XpOMOCOMHAasl U T€HHAs UHKEHEPHUSI.
HckyccTBEHHBIN CUHTES IT'e€HA U
KOHCTPYUPOBaHUE PEKOMOMHAHTHBIX
JHK. JocTukeHus: U nepCreKTUBbI

XPOMOCOMHOW U TEHHOU MHXKEHEPUHU.

DKOJIOTUYECKUE U ITUUYECKHUE
poOJIeMbl TEHHON MHKEHEPHUH.

JdemoHncTpanuu

Tabauywl u cxemot: «I'eHHAs
WHXXEHEPUS»

PackpriBaTh copepkaHie TEPMUHOB U
MOHATHI: TCHHASI HH)KCHEPUS,
PECTPUKIIMOHHBIC SHIOHYKJICa3bI
(pecTpuKTa3bl), JIUIMKAE KOHIIBI,
MJ1a3MUIbI, PECTPUKIIHS,
JUTUpPOBaHUE, TpaHChOopMaIus,
CKPUHUHT, TPAaHCTCHHBIC
(reHeTHYeCKU MOIU(PUITUPOBAHHEIE)
OpTaHU3MBI.

OnuchIBaTh METO/IBI
PEMPOTYKTUBHOTO U TEPAIIEBTUYECKOTO
KJIOHUPOBAHUS, KIIETOYHbBIE T
€XHOJIOTUHU U CIIOCOOBI FT€HETUYECKOM
WHKCHEPUU.

XapakTepu3oBaTh JOCTUKECHUS TEHHOU
WHKCHEPUU.

O1eHNBATh DKOJIOTHYECKHE

U ATHYECKHE MPOOIEMbI
KJIIOHUPOBAHUSA U CO3JIaHUS
TPAHCTEHHBIX OPTaHU3MOB,
MEPCTICKTUBHI Pa3BUTHUS

XpPOMOCOMHOM W T€HHOU

VHXEHEPUU
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16.4 | MenunuHckue 1 MenunuHckre OMOTEXHOJIOTUH. PackpeiBaTh conepxanue
OMOTEXHOJIOTUH TEPMHUHOB U MOHSITHI: METUIIMHCKASI
OMOTEXHOJIOTHS, METa0OJIOMHBIHN
aHaJIU3, TEHOIEHTPUYCCKUM aHaIN3,

IIEPCOHAIM3UPOBAHHASL MEIULINHA,
pereHepaTuBHasi MEIULMHA.
XapakTepu3oBaTb METOIbI
MeTab0JIOMHOTO U T€HOLEHTPUYECKOTO
aHaJIn3a; UCII0JIb30BAHUE CTBOJIOBBIX
kietok; [IL[P-nnarnoctuky; TapretHyo
TEpaIuIo paxka

Htoro vacos 1o teme 4
PesepBHOe Bpems 1
OBIEE KOJIMYECTBO 102

YACOB I1O ITPOTPAMME

11 KJIACC
HanmenoBanue
Ne KonuuectBo OcHOBHBIE BUJIBI ACSATEIBHOCTH
pa3esoB U TEM [TporpammHOe conepxkanue
1/ 4acoB oOy4Jaromuxcs
y4e0HOTO TIpeIMeTa

1 | Tema «3apo:kaeHue ¥ pa3BUTHE IBOJTIONMOHHBIX MpeCTABIeHUI B OHMOJIOT UM,
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1.1

OBOIIOIIMOHHAS
teopus Y. [lapsuna

OBoumtonioHHas Teopus Y. JlapBuHa.
[Ipennochbiku BOSHUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4yHas
nesTenbHOCTh Y. JlapBrHAa.
JdemoHcTpanuu

Ilopmpemui: Apuctotens, K. JInnuen,
K. b. Jlamapk, 3. XK. Cent-Unep,

K. KroBbe, Y. /lapBuH.

Tabnuyer u cxemol: «Cructema >KMBOU
npupoasl (o K. JIunuero)y,
«JlecTHMIIA KUBBIX CyLIECTB (MO
Jlamapky)», «MexaHu3m
dbopMupoBaHUs MPUCIIOCOOTICHUHN Y
pacTeHui M )KUBOTHBIX (110
Jlamapky)», «Kapra-cxema Mapiipyra
nyrewmectsus Y. JlapsuHay,

«Haxonku Y. {apBuHa»

PackpeiBaTh cogepxaHue TEPMUHOB U
MOHATHUI: KPEAlMOHU3M, BU/I,
cUCTeMaTHKa, OMHapHas
HOMEHKJIaTypa, UCKYCCTBEHHAs
cucTeMa KiaccuuKaluu OpraHu3MoB,
HMCTOPUUYECKUMN METOJ, JAPBUHU3M.
XapakTepu3oBaTh B3I
Apucrorens, Omnenokna, Jlykpeuus
Kapa, /1. Pes Ha pazButue xuBou
MPUPOBI.

OuennBath Bkiaja K. JIuaaes

B pa3BUTHE OMOJIOTHH.

CpaBHMBATH B3Il HA BUI U
sporonvio K. JIunnes, K. b.

Jlamapka u Y. /lapBuna.

Kputnuecku onieHuBaTh
KpEalMOHUCTCKUE B3IJISAbI HA )KUBYIO
IIPUPOAY.

[lepeuncnsaTh KyJIbTypHO-UCTOPUUYECKHUE
Y €CTECTBEHHO-HAYYHBIE MPEANOCHIIKI
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MTOSIBJICHUSI DBOJIFOLIMOHHON TEOPUHU
Y. lapsuHa.

OnuceBaTh POk UCTOPUYECKOTO
METOZa.

M3narath CyIHOCTB 3BOJIOLMOHHON
teopun Y. JlapsuHa.

HazbiBatb ocHOBHBIE (pakThl OMorpadun
Y. /lapBuHa ¥ dTaIbl CO34aHUS UM
ABOJIFOLIMOHHOW TEOPUU
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1.2

JIBroKyLiue CUJibl
9BOJIOIIMM BUJIOB IIO
Y. lapsuny

JBroKyIIHe CHIIbI 3BOITIOLUU
Bus0B 110 Y. JlapBUHY (BBICOKAs
WHTCHCUBHOCTH Pa3MHOKCHHSI
OpPTraHMU3MOB, HACJICICTBEHHAS
U3MEHYMBOCTh, OOpb0a 3a
CYIIECTBOBaHHE, ECTECTBEHHBIN U
UCKYCCTBEHHBII 0TOOD).
JdemoHncTpanuun

Iopmpem: Y. JlapBuH.

Tabnuyet u cxemovl: «@opMbl 6OPHOBI
3a cymiectBoBaHue, «[lopomabl
ronybeit», «MHorooopasue

KyJbTYPHBIX (DOPM KamyCThI»,
«ITopoibl JOMaITHUX KUBOTHBIXY,
«Cxema 00pa3oBaHUsi HOBBIX BUJIOB
(mo Y. HapBuny)», «Cxema
COOTHOIIICHUS IBUXKYIIUX CHJI
HBOJIFOLIMH

PackpriBaTh copepkaHie TEPMUHOB U
MOHSITHUM: HACJIEACTBEHHOCTb,
W3MEHYUBOCTb, UCKYCCTBEHHBIN
otOop, 60prOa 3a CylecTBOBaHUE,
€CTECTBEHHBIN 0TOOP.

W3narath CylniHOCTh YUCHUS

Y. /lapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu3oBaTh JBHXKYIIAE CHIIBI
HBOJIIOITMH BUIOB 1O JlapBUHY.
[TprMeHATh 3HAHUS O JBUKYIIUX
CHJIaX BOJIOIMH BHIOB 110 JlapBUHY
TUTsE OOBSICHEHUSI MHOTOOOpa3Hsi BHJIOB,
TIOPO/JT JOMAITHHUX KUBOTHBIX 1 COPTOB
KYJIbTYPHBIX PacTeHUH
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1.3 | ®opmupoBanue 1 Odopmienrue CUHTETUYECKON PackpeiBaTh cogepkaHue TEPMUHOB
CHHTETHYECKOU teopuu 3Bosronuu (CTI). Y TIOHSITUIN: TapBUHU3M, MYyTallUH,
TEOPUH IBOJTIOIUU HelitpansHast Teopus 3BOJIOIUY. MyTaIlMOHHBIN TIpoI1iecC.

CoBpeMeHHas 3BOJIIOLIMOHHAS OOBSCHATH MPUUUHBI KPU3HUCA
ouosorusi. 3HaUYCHHE JapBUHU3MA.
SBOJIIOLIMOHHON TEOPHH B OO60CHOBBIBATh 3aKOHOMEPHOCTh
dbopMHUpoOBaHUU TpaHchopMalMK JapBUHU3MA B
CCT@CTBGHHOHayT{HOﬁ KapTHHBI CUHTCTUYCCKYTIO TCOPUIO 3BOJIIOINH
MUpa. (CTD).
JleMOHCTPALHT W3narare ocHOBHBIE nonokeHuss CTO.
ITopmpemui: C. C. Uersepukos, M. OnenuBats Biiian I'. Jle @pusa,
N. UImaneraysen, 1. Xonnens, C. C. Yersepukosa,
J1. K. benses. N. W. llImansraysena, /. K. bensesa
Tabnuyol u cxemvi. «OCHOBHEIE B popmuposanne CT3. Ouenusats
TIOJIOKEHUS CUHTETHYECKON TEOPUH 3HA9CHHUE C]:3 B popmupoBaHUK }
SBOJTIOIAH COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTUHBI MUpa
Htoro yacos 1o reme 4
2 Tema «MUKPOIBOJIIOLMS U €€ Pe3yJIbTaThD)
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2.1

OTarnsl
ABOJIIOLIMOHHOT'O
nporecca:
MUKPO3BOJIONHUS U
MAaKpO3BOJIIOLHA.
[Momynsiums —
3JIEMEHTAapHAas
eIUHHUIA
ABOJIIOLIUH

[Honynsus Kak dIeMeHTapHas
eauHuna 3Boaronuu. CoBpeMEHHBIE
METOJbI OLIEHKU T€HETUYECKOTO
pazHoo0pa3ust U CTPYKTYPbI
nonynanuii. Usmenenue renodoxaa
NOMYJIALIMM KaK 3JIEMEHTAPHOE
SBOJIIOLIMOHHOE SIBJIEHUE. 3aKOH
reHeTndeckoro pasHosecus . Xapau,

PackpsiBaTh cojiep:kaHie TEPMUHOB U
TOHATHN: MUKPO3BOJIIOLHUS,
MaKpOA3BOJIONMS, MyTalluH, TIOMYJISIIUS,
KOMOMHAIIMYU T€HOB, TeHO(OHI,
AJIEMEHTAPHOE DBOJIFOIIMOHHOE
SBJICHUE. XapaKTepru30BaTh
MHUKPOIBOJIIOIUIO KaK ATl MOSIBICHUS
MPUCTIOCOOJICHU U BU000pa30BaHUS.

B. BaiinGepra.

JdeMoHcTpanuu
Tabauyvr u cxemvi: «MyTanmoHHas
W3MEHUYHNBOCTD), «ITonynsuuonHas

CTPYKTypa BHa», «CXxeMa NposiBICHUS
3aKoHa Xapau—BaitHOepray.
JlaGopaTopHasi padora

«BbIsiBIIeHHE U3MEHUYUBOCTH y 0CO0€EH
OJIHOTO BUJa»

XapaxkTepu30BaTh MOMYJISAINIO KaK
AJIEMEHTApPHYIO €AMHUILY SBOJIIOIIUH.
[lepeuncisaTh NPU3HAKY UI€ATBHON
MONYJISIIIUU U OOBSICHATH YCIOBUS
BBITNOJIHEHUS 3aKOHA XapIh—
Baitn6epra.

[IpUMEHATh HUMEIOIIMECS 3HAHUS A
OOBSCHEHUS TPUYUH H3MEHUYUBOCTH Y
0co0OeH OJTHOTO BUJIA
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2.2

DneMeHTapHbIe
(baKkTOphI BOJIIOIUU

DOnemeHTapHble (PaKTOPBI

(IBMOKYILUE CHUIIBI) DBOJIIOLIUH.
MyTanuoHHBIN IpoLECC.
KombOunaTuBHAast ”3BMEHUYUBOCTD.
Hpeiid reHoB — cirydaiiHbie
HEHAIPaBJICHHbIE U3MEHEHUS YacTOT
alteneil B nomynsauusax. IpdexT
OCHOBATEJIS.

Murpanunu. U30as0us nomyssuin:
reorpaguyeckas (IpoOCTpaHCTBEHHAs),
ouosoruyeckas (penpoayKTUBHAS).
JdeMoHcTpanuu

Ilopmpemuwi: C. C. UeTBepukoB, O.
Maiip.

Tabauyvl u cxemol: «JIBUKYIIHE CUITBI
HBOJIIOLIUNY, «IKOJIOTUYECKas]
V30JISILMS TIONYJISIIUN CEBAHCKOM

dopenuy, «I'eorpaduueckas n30ISAIUSL
JUCTBEHHUIIBI CUOMPCKOI

PackpriBaTh copepkaHie TEPMUHOB U
MOHATUM: MYTAllMOHHBIN IPOLIECC,
KOMOMHATUBHASI U3MEHUYUBOCTD,
MOMYJISIIMOHHBIC BOJIHBI, Ipeii( reHoB,
MUTpaIKu, U30JIA1IHs, Teorpaduueckas
(mpocTpaHCTBEHHAs!) U3OJIALIMS,
ounonornyeckas (penpoayKTUBHAS)
u3ossinusi, 3G ext ocHoBaTes, b PexT
OYTBUIOYHOT'O TOPJIBIIIKA.
XapakTepu30oBaTh dJIEMEHTapHbIC
(bakTOphI (IBUKYIIIUE CHIIbI)

spomrorimn. OnienuBath Bkiaa C. C.
UYeTrBepukoBa, 3. Maiipa B pa3BUTHE
ABOJIIOLIMOHHOTO YYEHUS.

OOBSICHATH MPUYUHBI HEHAIIPABIECHHOTO
JEUCTBUS AJIIEMEHTAPHBIX
HBOJIIOIIMOHHBIX (hakTOpoB. [IpuMeHsTH
MMEIOIINECS 3HAHUS

Y JINCTBEHHHUIIBI JaypPCKON»,
«ITomyJISIMUOHHBIE BOJTHBI YACJIEHHOCTH
XUIIHUKOB M KEPTB

O JBWKYIIMX CWJIaX JBOJIOLMUU IS
OOBSICHEHUS TIPUYMH Pa3sHOOOpa3us
reHooH1a TOMYJISIIHA OJTHOTO BHIA
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2.3

EctecTBenHbIM
oTOop —
HAIPaBJISFOIAN
(dbakTop IBOITIOLUU

EctecTBenHbIit 0TOOp —
HAIPABJISIIOINI (PAKTOP 3BOJIOLHH.
@opMBbI €CTECTBEHHOT'0 0TOOpA:
JBVOKYIINA, CTAOUITN3UPYIOLIHA,
pa3phIBatOIIUi (IU3PYNTUBHBIN).
[TonoBoit otr6op. Bo3HukHOBEHUE U
HBOJTIONNS COIIMAILHOTO TTOBECHHSI
KUBOTHBIX. JleMoHCTpanmu
Tabnuyer u cxemol: «CxeMa nedcTBUA
€CTeCTBEHHOTO 0TOOpa», «DopMbl
OO0pBOBI 32 CYIIECTBOBAHHEY,
«MHIyCTpHUATBHBIN
«OKuBbI€ HCKOTIaeMbIe»

MCJIaHHU3M),

PackpsiBaTh copepkaHie TEPMUHOB U

MOHSITUI: €CTECTBEHHBIN 0TOOP,

JBIKYIIANA 0TOOD, CTAOMIN3UPYIOIINI

0TOOp, pa3phIBAIOLINA OTOOD,
MOJIOBOM OTOOP.

XapakTepu3oBaTh €CTECTBEHHbBIN 0TOOD

KaK JIBUKYIIYIO U HAITPABJISIIOLIYIO CHAITY

ABOJTIOLIUH, €T0 (hOPMBI.

PaznmnyaTh (OpMBI €CTECTBEHHOTO
0TOOpa B MOMYJISAIHSIX, TPUBOIHUTH
MPUMEPHI JICHCTBHS B

NOMyJSAuUsAX (OPM €CTEeCTBEHHOTO
otoopa. OOBSACHATH MPEMOCHUTKN
JUTSA ICUCTBUS JBWKYIIEH U
cTabunusupyromen Gopm
€CTECTBEHHOTO 0TOOpAa.
CpaBHUBATH (OPMBI €CTECTBEHHOTO
oTOOpa, JenaTh BHIBOABI HA OCHOBE
CpaBHEHHUS.

[TpumeHsATh UMEIOIINecs 3HAaHUS O
€CTECTBEHHOM OTOOpE s
O0OBSICHEHUS MPOLECCOB,
MIPOUCXOIANINX B TIOMYJISIITUSX
BUJIOB OPTaHU3MOB
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2.4

[Iprcnioco61eHHOCTh
OpPTaHMU3MOB KaK
pe3ynbTar
MUKPOIBOTIOIIH

[Iprcnoco61eHHOCTh OPraHu3MOB
KaK pe3yJbTaT MHUKPOIBOJIOIINH.
Bo3HukHOBEeHUE PUCTIOCOOJIEHUI Y
opranu3zMoB. ApoMopdo3bl U
uanoananrtanuu. [Ipumepsl
TIPUCIIOCOOJIEHUH Y OpTraHU3MOB:
Mopdosiorudeckue, Gu3noJIOTHIeCcKue,
OMOXUMUYECKUE, IOBEACHUECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOIEHHOCTH
OpPTraHHU3MOB.

JdemoHncTpanuu

Tabnuysl u cxemol:
«ITokpoBUTETHCTBEHHAS OKpPACKa
KUBOTHBIX», «[Ipenynpexnaromas
OKpacKa KHUBOTHBIX),
«DU3NOTIOTUYECKHE a/IallTallun»,
«IIpucrnocoOIeHHOCTh OPTAHU3MOB U
€€ OTHOCUTEIIBHOCTbY.
Oo0opynoBanue: repbapuu pacTeHHI;
KOJIJICKIIUM HACEKOMBIX; Yy4elia MTHI]
U 3BEpeil ¢ mpuMepamMu pa3IuvHbIX
npucnocobnenuii. JlaGopaTopHas
pabora

«IIpucnocoOneHust OpraHu3MoB U X

OTHOCUTCIIbHAsA uenecoo6pa3H00Tb».

PackpbIBaTh comepxaHue TepMHUHA
MPUCTIOCOOJIEHHOCTh OPraHU3MOB
(amanrarust), apomopdos,
U0 AT TaITs.

[TprBOIUTH KOHKPETHBIC TTPHUMEPHI
IPUCTIOCOOJIEHUI OPraHU3MOB
(Mopdonoruueckue,
buzunosornyeckue, ONOXUMMUYECKHE,
noBegeHYeckue). OOBICHATHL MEXaHU3M
BO3HUKHOBCHUS MTPUCTIOCOOJICHUH Y
oprau3MoB. [IpuBOUTH TPUMEPHI
apoMop(O30B U UIMOATANTALMH Y
pacTeHUil | KUBOTHBIX.

OOBSCHATH pOJIb apOMOP(HO30B B
OCBOCHUHU OpTraHU3MaMu HOBBIX CPeJl
oOUTaHUS.

OOBSACHATH POJIb UANOATANITAIIUN B
IIPUCIIOCOOJICHUH OPTaHU3MOB K
KOHKPETHBIM YCJIOBUSIM CPEJIbI.
Jloka3bIBaTh OTHOCUTEIIBHBIN XapaKTep
MIPUCTIOCOOJICHHOCTHU Y MPUBOIUTH
MIPUMEPBI OTHOCUTEIILHOCTH
ananTtauui. PackpeiBaTh 3HaUCHUE
JIBUOKYIIUX CUJI SBOJIFOLIMU B
hopMHUpPOBaHUH MPUCITOCOOTCHUM
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JlaGoparopHasi padora
«M3yuenue apomopho30B 1
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UIMOAJAINTAllUN Y PACTEHUN M
JKUBOTHBIX)

2.5

Bupn, ero kpurepun u
CTPYKTypa

Bun, ero kpurepuu u CTpykTypa.

JdemoHcTpanuu
Tabnuyvl u cxemvl: «Kpurepuu Buga»,

«Buasi-nBoitHukn», «CTpyKTYypa Buaa
B IIPUPOJIEH.

Oo0opynoBanue: repbapuu

pacTeHul; KOJUIEKI[UM HACEKOMBIX;
yyyesa NTUIl U 3BEPer pa3HbIX

BU10B. JIabopaTopHasi padora
«CpaBHEHUE BUOB

110 MOP(OJIOTHYECKOMY KPUTEPHIO»

PackpeiBaTh conepxaHue TEPMUHOB U
MOHSITUIN: BUJ, KpUTEPUU BHJIA,
noIMMop(pu3M, BUABI-TBOMHUKH,
apeaj, SKOJIOrM4YecKasi HUIla,
MOMYJISILNS, BUIOBOM KApUOTHII,
KOCMOTIOJIUTHI, IHAEMUKH, TOIBU/IBI,
AKOTUIBI. XapaKTEPU30BaTh KPUTEPUU
BUJ1a (MOPGOIOTUYECKUH,
FeHEeTHYECKHI, OMOXUMUYIECKUH,
reorpad@uUecKuid, SKOJOTUUECKHUH,
onoxuMuueckuit). OOBACHITH
HEO0OXOIUMOCTb UCIIOJIB30BaHUS BCEH
COBOKYITHOCTH KPUTEPHUEB IS
ONPEICIICHUS BUIOBOM
MIPUHAIICKHOCTH OpPraHU3Ma.
[TepedunciisiTb OCHOBHBIE
BHYTPUBHJIOBBIE TPYIIHPOBKHU.
OOBSICHATH MPUYUHBI CYIIECTBOBAHUS
MOHO- W MOJUTUNUYECKUX BUJIOB.
CpaBHUBAThH BUIBI IO
MOP(OTOTUIECKOMY KPHUTEPHUIO
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2.6

Bunoo6pazoBanue
KaK pe3ysbTar
MHUKPO3BOJIIOITHH.

Bunoo6pazoBanue
MHUKPO3BOJTIOIIHH.

KaK pe3yibTaT

N3omsmus

KJII0UEBOM (paKTOp BUI000pa30BaHUS.

PackpbiBaTh comepkaHue TEPMUHOB U
MOHSTUI: BU000pa30BaHUE,
U30JIAIINS, KODBOJIOIIHA.
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CBs3b
MHUKPOIBOJIIOIUN
U DIUIIEMHUOJIOTUHA

[Tyt 1 ciocoObl BUI00OpA30BaHUA:
ajuionarpuueckoe (reorpaduyeckoe),
CHUMITATPUUYECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOCY (IIOIUILIONIU3AIIHS,
rubpuaunzanus). JJmurenprHoCcTh
ABOJTFOITMOHHBIX TIPOIECCOB.
MexaHu3Mbl (OPMHPOBAHUS
OMOJIOTHYECKOTO Pa3HOOOpa3us.
PoJp 3BOMIONIMOHHOM OMOJIOTUN B
pa3paboTKe HAyYHBIX METOJIOB
coxpaHeHHs Omopa3zHooOpasusl.
MUKPO3BOJIIOIUS U KOIBOJIFOITHS
Mapa3uTOB M UX XO35EB.
Mexanu3mbl GOpMUPOBAHUS
YCTOMYMBOCTH K aHTHOMOTHUKAM H
crocoObl OOpHOBI € HEM.
JdeMoHcTpanuu

Tabauywvl u cxemol: «CriocoObl
BUI000pa3oBanusy, «I eorpaduieckoe
BUJI000pa30BaHUE TPEX BUIOB
JTAHIBIIIEHY, « DKOIOrHYeCKOe
BH1000pa30BaHNE BUIOB CUHUIDY,
«llomuamuonael pacTeHUN»,
«KanyctHopeaeuHblil THOpuI.

XapakTepu3oBaTh

BHUI000pa30BaHue KaK pe3yabTaT
MUKpO3BOIIOITNH. OOBICHITH POJIb
U30JISIITUM B 00pa30BaHUU HOBBIX
BHJIOB.

XapakTepu30BaTh Pa3IUIHBIC CITOCOOBI
BH1000pa30oBaHus (a/TonaTpHIeCcKoe,
CUMITaTPUYECKOE).

[TprBOIUTH KOHKPETHBIC TTPUMEPHI
BUJIOB, 00Pa30BaBIINXCS PA3TMUYHBIMHU
CII0OCOOAaMHU.

[IpuMeHsITh 3HaHUS CIIOCOOOB
BUJI000pa30BaHUs IS

O0OBSICHEHUS PUYNH

MHOT000pa3ust BUI0B. OOBICHITH
BO3HHMKHOBEHHE YCTOMUYHBOCTHU
[IATOr€HOB K aHTHOMOTHKAM
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OO6opynoBanue: repbapuu pacTeHUM
OJM3KUX BUIOB, 00pa30BaBIINXCS
pa3IMYHBIMU CIIOCOOaMu
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HUToro uacoB o teme

14

3 | Tema «Makpo3BoJIOLMS U ee pe3yJabTaThbD»

3.1 | Makpoa3BotoLus.
ITaneonTonoruueckue
METO/IbI U3YUCHUS
SBOJIIOINH

1

MeTtoabl U3y4eHUsT MAKPOIBOJIFOLINH.
ITaneoHTOIOTrHYECKUE METOIbI
M3y4deHus 3Bositonuu. [lepexogneie
bopMBI U PUITOTEHETUUECKUE PSIIIBI
OpraHHU3MOB.

JdemoHncTpanuu

Tabnuyel u cxemol:
«DUNOTeHEeTUYECKUM PSJT JTOIIAAN,
«ApxeonTepukcy, «3Bepo3yobie
smepb», «Creromedansy,
«Punnoduter», «CeMeHHbIE
HNArOPOTHUKN.

OO0opynoBanme:  KOJUIEKIUH,

repOapuu, MyJIsKH UCKOTTaeMBIX
OCTaTKOB OPTaHU3MOB

PackpsiBaTh conepikaHne TEPMUHOB H
MIOHATHI: MaKPOIBOTFOIIHSI
(punorenes), nepexoiHbie GOPMBI,
(buIOreHeTHYEeCKUE PSIIbI,
MIAJICOHTOJIOT Hs.

XapakTepru30BaTh MaKPOIBOIOIHIO KaK
Ha/IBUJIOBYIO DBOJIOIUIO 00pa30BaHMUsI
KPYITHBIX TAKCOHOMUYECKUX €TMHHII.
OOBSACHATH 3HAYECHHE

NaJIEOHTOJIOI MUECKUX HCCIIe0BaHUN
JUIS TIOJTy4eHus (PaKTOB HBOJIIOLIMU
OpPTraHK3MOB.

[TpuBOAUTH IPUMEPHI OPraHU3MOB,
OTHOCSIIIIUXCSI K TIEPEXOHBIM
dbopmam.

HaspiBaTh rpymnmnsl OpraHu3MoB,

JUISL KOTOPBIX BOCCTAHOBJICHBI
(bunoreHeTHYECKUE PSIBbL.
CpaBHUBATH MPOLIECCHI

MAaKpO3BOJIIOOWHU 1 MUKPOSBOJIOIUHU
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3.2

buoreorpadguueckue
METO/Ibl U3YUECHHUSI
HBOJIIOLIUU

buoreorpaduueckue MeTo bl
u3yueHus 3Boaronuu. CpaBHEHNE
dopsl u (hayHbl MATEPUKOB U
ocTpoBOB. buoreorpaduueckue
oOiactu 3eMutn. Buabl-sHaeMuku
U PEIUKTBHI.

PackpsiBaTh conepikaHne TEpPMUHOB H
HNOHATHI: Ouoreorpadus, YHAEMHUKH,
PEIUKTHI.

OO0CHOBBIBaTH 3HAUEHUE
ouoreorpaduu s U3y4eHUs
IBOJIIOLIMU OPTAHU3MOB.

JdemoncTpanuu
Tabauyvl u cxemoi:

[Tepeuuncnare
ouoreorpaduyeckue obnactu

«buoreorpaduyeckue 30HbI 3eMIIN»,
«/Ipeiid KOHTUHEHTOBY, «PETUKTHI».
O6opynoBanue: repOapuu;

3eMiIu ¥ OOBSACHSITh MPUYUHBI UX
BBIJIEJICHUS.
CpaBHuBath Quiopy u hayHy

KOJUICKOUHN HACCKOMBIX

MaTEpUKOB U OCTPOBOB, PACTEHUS U
’KHBOTHBIX Pa3HBIX
oumoreorpadguyeckux ooIacTei.
[TpuBOANTH MPUMEPHI PEITUKTOBBIX
OpPTaHNU3MOB, BUIOB-IHICMHKOB.
OOBSICHATH MPUYUHBI COXPAHCHHUS
BUJIOB DHJIEMHUKOB U (GKHUBBIX
HCKOTIAEMBIX»
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3.3

OMOpHONOTHYECKUE U
CPaBHUTEIBHOMOP(OIOTHUECKHE
METO/IbI U3YYCHUS SBOTIOIINH

OMOpPHOJIOTUYECKHE U
CPaBHUTEIBHOMOP(OIOTUUECKHE
METOJIbI U3YYCHHUS IBOIIOIHH.
['eHeTHUECKIE MEXaHU3MBI
HBOJIIOIINY OHTOTE€HE3a U MOSBICHUS
ABOJIIOIIMOHHBIX HOBIIIECTB.
["'oMonornyHbie U aHATIOTUYHEIC
Oprassl. PyauMeHTapHbIe Opranbl u
aTaBU3MBI.
MornekynsspHOTEHETHUECKHE,
OMOXMMHUYECKHE W MaTEeMaTHYCCKHE
METO/Ibl M3YyYeHUS 3BOJIOLNH.
["omonoruynslie reHsl. COBpeMEeHHBIE
METO/IbI IOCTPOSHUS
(UIIOreHEeTUYECKIX IEPEBHEB.
XPOMOCOMHBIE MYTaIlUH U BOJIOIHS
T€HOMOB.

PackpeiBaTh conepxaHue
TEPMUHOB U MOHATUN:
samMOpuonorusi, Mopdosuorus,
TOMOJIOTUYHBIC U aHAJIOTUYHBIC
OpraHbl, PyJUMEHTHI, aTaBHU3MBlI,
OMOXUMHYECKast TOMOJIOTHSI.
XapakTepu3oBaTh
AMOPHUOJIOTHYECKHUE,
CPaBHUTEIbHO-MOp(]OIOoTrnyecKue,
MOJIEKYJISIPHO-T€HETUUECKHE,
OMOXMMHYECKHE, MATEMaTHICCKHE
METO/Ibl U3YUECHHUSI IBOJIOIIHH.
OOBsICHATH 3HAUCHUE
AMOPUOJIOTUH, CPABHUTEIBHON
MOP(OIIOTHH, MOJICKYIISIPHOM
TeHETHKHU, OMOXHUMHUU,
OnonHGOPMATUKH JIUIST U3YICHUS
ABOJIIOLIMA OPTaHU3MOB.
OuenuBaTth BkiIag A. O.
KoBasieBckoro
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JdemoHncTpanuu

Ilopmpemuwi: K. M. bap,

A. O. Koanesckuii, . Mrosep,
. I'ekkens.

Tabnuyvt u cxemol: «HauanbHbIC
CTaJuu YMOPUOHAIBHOTO PA3BUTHS
MO3BOHOYHBIX KUBOTHBIX),
«I"oMOJIOTHYHBIE ¥ aHATIOTUYHBIE
opraHb», «PyaTuMeHTbI»,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOPHI
YeJIOBEKa U IIMMIIAH3E».
O6opynoBanme: KOJIJICKIINUH,
repOapuu, MyJsDKM TOMOJIOTUYHBIX,
AHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpraHOB U aTaBU3MOB

B Pa3BUTHE SBOJIOIMOHHOTO YUEHHS.
OnuchIBaTh TEHETHYECKUE MEXaHU3MBbI
HBOJIIOLIMM OHTOTEHE3a U MOSIBJICHUS
HBOJTIOIIMOHHBIX HOBIIIECTB.
[TprBOIUTH IPUMEPHI ATABU3MOB U
PYIUMEHTAPHBIX OPTAHOB Y
Pa3IUYHBIX OPTAaHU3MOB U OOBSICHSITh
MPUYMHBI UX MTOSBIICHUS.

[TprBOIUTH IPUMEPHI

TOMOJIOTHYHBIX M aHAJOTUYHBIX
opraHoB. CpaBHUBATh CTPOCHUE
OpPraHoOB y OPraHU3MOB Pa3HbIX
CUCTEMATHUYECKUX TPYIIIL.

[TpuBOAUTH IPUMEPHI OMOXUMHUUECKON
Y TEHHOW TOMOJIOT U H.

OnenuBath 3HaUCHUE OMOMH(POPMATUKHU

JUISL U3y4E€HUsL 3aKOHOMEPHOCTEN
ABOJIIOLUU
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3.4 | O6uume 2 OO61mre 3aKOHOMEPHOCTH (TpaBHIa) PackpbiBaTh conepxaHue TEPMUHOB U
3aKOHOMEPHOCTH sBosmOIIMU. HeoOpaTUMOCTh 3BOTIOLMHU. | TIOHSATHI: cMeHa (QYHKIIUNA OPTaHOB,
HBOJIIOIIUU AnanTuBHas paguanus. HEO0OpaTUMOCTh 3BOJIOLINH,

HepaBHOMEpPHOCTH TEMIIOB BOJIIOLMM. | AMANTHBHAS paananus,

JleMOHCTpAIMH HEPaBHOMEPHOCTH TEMIIOB 3BOJIIOI_[I/£I/I,

Tabmuysr u  cxemwr:  «TnasHbie yepe0BaHUE TJIABHBIX HANpaBlIeHUN

HAIPABIICHHA SBOMIOIIHY, «OGITHe HBOJIIOIIMU. AHAIM3UPOBATh anqHHVBI

SAKOHOMEPHOCTH SOOI yepe0BaHus TJIaBHBIX HANPaBICHUN
ABOJIIOLIMH.
[TpuBOAUTH IPUMEPHI TTPOUCXOKICHUS
OpraHU3MOB OT
HECIMEeNAIN3UPOBAHHBIX IIPEIKOB U UX
MIPOTrPECCUPYIOLIEN CIIEIIMATN3ALINH.
OOBIICHATH MPUYUHBI
HEPAaBHOMEPHOCTU TEMIIOB BOJIOLINH.
[TpuBOIUTE MPUMEPHI AAANITUBHON
paguanyy y OpraHu3MoOB.
OOBSICHATH MPUYUHBI HEOOPATUMOCTH
HBOJIIOIIUH

Nrtoro yacos no teme 6
4 | Tema «IIpoucxoxaeHue U pa3BUTHE KU3HU HA JeMJie»
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4.1

I'nmore3nl
BO3HUKHOBEHHUS >XU3HU
Ha 3emiie

Hayunblie runoressl

IIPOUCXOKIEHUS )KU3HU HA 3eMJIE.
AbuoreHe3 M naHcrepMus.
JloHayuHbIE

NPE/ICTaBICHUS O 3aPOKICHUH KUZHU
(kpeauronusm). I'unoresa

MIOCTOSIHHOTO CaMO3apOXKICHUS KU3HU
u ee onpoBepxkeHue onbitamu O. Penu,
JI. Cnannanuanu, JI. ITactepa.
[TpoucxoxaeHue Ku3Hu U
acTpoOUOIOTHS.

JdeMoHcTpanuu

Ilopmpemuwi: ®@. Penn,

JI. Cnannaunuanu, JI. ITacrep.

Tabauywl u cxemwvi: «CxemMa OIBITA
®. Penn», «Cxema onbita JI. [TacTepa

PackpsiBaTh conepikaHne TEpPMUHOB H
MOHATUH: KPEAIlMOHU3M, BUTAIH3M,
naHcrepMusi, aboreHes.

W3narate Hay4HBIEC THIIOTE3bI U TEOPUU

MPOUCXOKIACHUS )KU3HU HA 3emiie.

OnenuBath Bkiag ®@. Pequ, JI.
Cnamnanuanu, JI. [Tacrepa B
dbopMupoBaHNE HAYYHBIX B3IJIS0B
Ha MPOUCXOXKCHUE KU3HU HA 3eMII€.
[TepeuncnsaTh cTaaAuu pa3BUTHS
KU3HU Ha 3emJle, COTJIACHO TEOPUU
Oomomon3a

110 U3YUCHHIO CaMO3apOKACHHA
KHU3HN»
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4.2

OCHOBHBIC ATaIbI
HEOPTraHUYECKOU
ABOJIIOLIUU

OcHOBHBIE  3Tambl  HEOPTraHUYECKOMN

sposronny. Inanerapuas

(reonoruyeckas) BOJIOLHUS.
Xumnuueckast 3BOJIIONAA. AOMOTEHHBIN

CHUHTE3 OPraHWYECKUX BEIIECTB W3
Heoprannueckux. OneiT C. Muinepa u
I'. FOpu. O6pa3zoBanue MOJIUMEPOB U3
MoHoMmepoB. KoariepBarHasi runoTes3a
A.M. Onapuna, runore3a NEPBUYHOTO
oynwona JI. Xonelina, reHeTuuecKas
runote3a ['. Memnepa. Pu6o3umsr (T.
Uek) u runoreza «mupa PHK» V.
I'un6epra. ®opmupoBanue MeMOpaH u
BO3HHUKHOBEHUE MTPOTOKIETKH.
JdeMoHcTpanuu

Ilopmpemuwr: C. Munnep, I'. FOpu,

A. W. Onapun, /. Xonnaeiix,

['. Memnep.

Tabnuywl u cxemvi: «CxemMa OIbITa

C. Mumniepa, I'. FOpuy», «3Itamnbl
HEOPTaHUYECKOU HBOJTFOLIHI.

BupryanbHas nabopaTopHasi padora
«MopenupoBanne onbIToB Muiiepa—
FOpu 1o uzydeHunto abMoreHHOTo

PackpriBaTh copepkaHie TEPMUHOB U
MTOHATHI: TCOJOrHYCSCKast DBOJIIOLIHS,
XUMUYECKast BOIIOIHS, aOMOT€HHBIN
CUHTE3, MepBUYHAs aTMocdepa,
KOallepBaTHBIC KaIlJId, PUOO3UMBI,
POOHOHTBI.

XapakTepu30BaTh OCHOBHBIC ATAIIbI
XUMHUYECKOU BOIMIOIIMHU. Ha3piBaTh
XUMHUYECKHUMN COCTAB MEPBUYHOU
atmocdepsl 3emun. O1ieHUBATh
Bkiag C. Munnepa, I'. FOpu, T.
Yexka, Y. ['mnbepra B
dbopMupoBaHUE HAYIHBIX B3IJISIIOB
Ha MPOUCXOXKJICHUE KU3HU Ha
3emne. OnuckIBaTh yCIOBUS,
HEO00XOAUMBIE I a0MOTEHHOTO
CHUHTE3a OPraHUYECKUX COCTUHEHUM.
[IpuBOANTE PUMEPHI MOJIEKYJ, Y
KOTOPBIX BO3ZHUKIIM TTPOIECCHI
F€HETUYECKOr0 KOMMPOBAHUS U
(dbepMeHTaTUBHAS AKTUBHOCTb.
OO00CHOBBEIBATh HEBO3MOKHOCTh
MMOBTOPHOT'O BOBHUKHOBEHMS KU3HU
Ha 3emie
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CHHTE3a OPraHUYEeCKUX COCIMHEHUN B
NEPBUYHON aTMOChepe»

4.3

Uctopus 3emnu u
METO/IbI €€ U3YUECHUS

Hcropus 3emnu u MeTobl e
u3zydenus. Mickonaemple opranuyeckue
ocTaTku. [ '€0XpOHONOTUs U €€ METOIbI.
OTtHocuTeNnbHAsA U a0COIIOTHAS
reoxXpoHoiorus. I'eoxpoHoaorunyeckas
IIKaja: 30HbI, 3Pbl, IEPUOJIbI, STTOXH.
JdemoHncTpanuu

Tabnuyel u cxemol:
«"eoxpoHoNOrnyUecKas mKajia.
O6opynoBanme: KOJJIECKIIUU
OKaMEHEJIOCTEN, MOJIE3HBIX
MCKOIIAEMBIX; MYJIS)KA OPraHMYECKUX
OCTaTKOB OPTaHU3MOB.
JlaGopaTropHasi padora

«M3ydyeHne u onucaHue UCKONAeMBbIX
OCTaTKOB JIPEBHUX OPraHU3MOB»

PackpbIBaTh comepxkaHue TEPMUHOB U
TOHSTHI: T€OXPOHOJIOTHS
(oTHOCUTENBbHAS, A0COJIFOTHAS),
OKaMEHEJIOCTH, METOIbI
T'COXPOHOJIOTHH,
TCOXPOHOJIOTHYECKAs IITKaja: S0HbI,
9pBI, IEPHUOIBI, FTTOXH.
XapakTepu30BaTh METOBI U3YUCHUS
uctopuu 3emuu. [lepeunciarsb
paszienbl Fe0XPOHOJIOTMYECKOM
mikasibl. OLEeHUBaTh 3HAaUCHHE
MCKOIAEMbIX OCTaTKOB IS U3yUEHUS
UCTOPUU PA3BUTHUSA KU3HHU HA 3eMII€.
OOBSICHATH XapaKTep paclpeeIeHHs
MCKOTMAEMbIX OCTAaTKOB B 36MHOU
kope. CpaBHUBATH METO/IbI
aOCOJIOTHOW M OTHOCHUTEIBHOMN
r€OXPOHOJIOTHH
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4.4

HavanpHBIE DTATEI
OpPraHUYECKOU
YBOJIOIAA

HauanpHbie Tansl opraHnyecKkon
sBommonuu. [logBnenue u sBoOLUA
NEPBBIX KIETOK. DBOJIIOLUS
MeTabonu3ma. BosHukHOBEHUE
nepBbIX 3KocucTeM. CoBpeMeHHbIE
MUKpPOOHbIE OMOIIJIEHKU KaK aHaJIor
NEePBLIX Ha 3emJie COOOIIECTB.
CTpoMaTONUTHI.

[TpoxapHOThI ¥ 3yKapUOTHI.

PackpriBaTh conepxaHue TEPMUHOB U
IIOHATUM: «IIOCICIHUN YHUBEPCAIbHbBIN
00U IPEIOK», OJHOKIETOYHBIE
OpraHu3Mbl, IPOKAPUOTHI, DYKAPUOTBHI,
CUMOMOTEHE3.

XapakTepu30oBaTh HA4YAJIbHBIE JTAIIbI
OPraHU4EeCKOU 3BOIIOLUU.

[TpoucxoxaeHne YKapHOT
(cumOuMoTeHe3). DBOIIOIMOHHOE

IMPOUCXOKIACHUC BUPYCOB.

JdeMoHcTpanuu

Tabauywl u cxemwi: «HadanbHbBIE STAITBI
OpraHuYecKou IBOIOIUNY, «Cxema
00pa3oBaHUs SYKapHUOT ITyTEM
cumbuorenesa», «CTpoeHre BUpyca

[TpuBoaUTH IpUMEPHI apOMOP(HO30B
MEPBBIX OJTHOKIETOUYHBIX OPTaHU3MOB.
XapakTepu30BaTb OCHOBHBIE
MOJIOKEHUS M I0KA3aTEIbCTBA TUITOTE3bI
cuMOMOreHesa.

JlokasbIBaTh MOJIyaBTOHOMHOCTD
MUTOXOHAPUN U TIIIACTHI, UX
MIPOUCXOKIEHUE OT TPOKAPUOTUUECKHUX
KJIETOK.

Jlenath BBIBOJIBI O 3HAYCHUU
BO3HUKHOBEHUS (DOTOCHHTE3A,
dbopMupoBaHUS Apa s JaTbHEHIIIETO
pa3BUTHS KU3HU Ha 3eMII€.
XapakTepu3oBaTh TUIIOTE3bI
MPOUCXOXKCHUS BUPYCOB
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4.5

DBOJIIOLHS 3YKAPUOT

[TpouncxoxaeHrne MHOTOKJIETOUHBIX
OpraHu3MoB. Bo3HUKHOBEHHE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX
OpPraHu3MOB.

JdemoHcTpanuu

Iopmpem: V. 1. Me4yHUKOB.

Tabnuyvt u cxemol: «HadganbHBIE STaITBI
OpraHu4ecKou 3BoIOIUNY, «Cuctema
KUBOW MPUPOIBI»

PackpriBaTh copiepkaHie TEPMUHOB U
MOHSTUIN: IPOKAPUOTHI, IYKAPUOTHI,
MHOT'OKJIETOUYHOCTb, CIIeIIMaTN3alUsI
KJIETOK, BUPYCHI.

XapakTepu30BaTh MPOUCXOXKICHUE
MHOTOKJIETOUYHBIX ~ OPraHU3MOB.
CpaBHUBATh 0COOCHHOCTH
DYKAPUOTUIECKUX U MMPOKAPUOTUUECKUX
OpPraHU3MOB.

Ha3ssiBaTh 0CHOBHBIE apoMOP(]O3BbI
AYKapHOT U OLICHUBATh UX 3HAUYCHUE
JUTSL TaJIbHEUIIIETO Pa3BUTHS KU3HU
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4.6

OCHOBHBIE dTaIbI
SBOTFOLINH
PacTUTEILHOTO MHUPA

OCHOBHBIE ATaIlbl BOIIOLMU BBICIIUX
pacteHuii. OCHOBHbIE apOMOP(PO3bI
pacteHuil. BeIxox pacteHull Ha Cyuly.
[TosiBneHKME CIOPOBBIX PACTEHUMN U
3aBO€BaHHUE UMU CyIIH. CeMEHHBIE
pacrenus. [Iporcxoxaenue HBETKOBBIX
pacTEeHUM.

JdemoHncTpanuun
Tabnuysl u cxemol: «KApoMOpPQO3bI
pacTeHUI, «PunnoQuTHY,

«OIHOKIJIETOUHBIE BOAOPOCIIH,
«MHOTOKJIETOYHBIE BOJIOPOCIIN,
«Mxny», «llanmopoTHUKNY,

«l"onocemenHble pacteHus», «OpraHbl
[IBETKOBBIX PACTEHUIN».

Oo0opynoBanue: repOapuu pacTeHUN
Pa3JIMYHbBIX OT/IEJIOB.
IIpakTHyeckas padora

«3yuenne ocoOEHHOCTEH CTPOCHHS
pACTEHUH Pa3HbIX OTIEIIOBY

PackpsiBaTh conepikaHne TEpPMUHOB H
MOHATUHN: BOJOPOCIH, PUHHO(DHUTHI,
MXH, [TaIOPOTHUKOOOPA3HBIE,
CEMEHHBIE TTATIOPOTHUKH,
rOJIOCEMEHHbIE, TOKPHITOCEMEHHBIE,
Oecrnosoe nokosieHue (crnopodur),
MOJIOBOE MOKOJIeHHE (raMeTodur).
[lepeyncnaTb OCHOBHBIC ATAIIbI
HBOJIIOIIMH PACTUTEIBLHOTO MUPA.
Ha3zbiBaTh ocHOBHBIE apoMOp(}O3bI
pacTeHUi U OIEHUBATh X
HBOJIIOLIMOHHOE 3HAYECHHUE.
CpaBHMBaTh OCOOEHHOCTU CTPOECHMUS
pacTeHui pa3HbIX OT/AEIIOB
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4.7

OCHOBHBIE dTaIbI
HBOJFOIINH KUBOTHOTO
MHpa

OCHOBHBIE 3TaITbl YBOJIIOLAN
XKUBOTHOTO MUpa. OCHOBHBIE
apoMopQo3bl )KUBOTHBIX. BeHickas
¢dayna. KemOpuiickuii B3pbIB —
NOSIBJIECHUE COBPEMEHHBIX THUIIOB.
[lepBbie XOp/10BBIE )KUBOTHBIE. JKU3HB
B BOJIE. DBOJIIOLMSA IO3BOHOYHBIX.

PackpbiBaTh conepKaHue TEPMUHOB U
IIOHATUM: NIPOCTEUIINE, IIJIACTUHYATBIE,
KHUIIEYHOIIOJIOCTHBIE, IIJIOCKUE YEPBH,
YJICHUCTOHOTHUE, PbIOBI, 36 MHOBO/HBIE,
IIPECMBIKAIOIMECS, IITULIBL,
MIJIEKOIIUTAIOLIUE, IKTOAEPMa,

JHTOZEpPMA, ME30/I€pMa, IBYCTOPOHHSISA
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[Ipoucxoxnenue ampuouii u
pentwimi. IIpoucxoxnenue
MJIEKOMUTAOMUX U NTUIL. [IpuHIum
KJItoyeBoro apomopdosza. Ocsoenue
0€CI03BOHOYHBIMU U

MO3BOHOYHBIMU KMBOTHBIMU CYIIIH.
JdemoHncTpanuu

Tabnuyer u cxemol: «Cxema pa3BUTUA
KUBOTHOTO MHpPa», «ApomMopdo3bl
KUBOTHBIX), «IIpocreiimune»,
«Kumeuynononoctueie», «llmockue
yepBu», «Unenucronoruey, «PriOb»,
«3eMHOBOJIHBIEY,
«IIpecmpikarommecs», «IITunp»,
«Munekonutaromuey. OdopynoBanue:
KOJUIEKIIUM HACEKOMBIX; BJIAYKHBIE
npenapaThl )KUBOTHBIX; PAKOBUHBI
MOJUIFOCKOB; KOJUIEKIIUH UTJIOKOKUX;
CKEJIETHI II03BOHOYHBIX )KMBOTHBIX;
yy4elia NTULl U 3BEpei.
IIpakTHyeckas padora

«M3yueHne ocoOeHHOCTEH CTPOCHHUS

ITIO3BOHOYHBIX KMBOTHBIX)»

CUMMETpPUSI, TETUIOKPOBHOCTb.
[lepeyucnsiTb OCHOBHBIE ATAIIbI
HBOJTIOLIMH JKUBOTHOTO MHUPA.
Ha3piBaTh OCHOBHBIE TTpeaanTaluu,
CrIOCOOCTBOBABIIIME BHIXOY KUBOTHBIX
Ha CyIIYy.

OrneHUBaTh 3HAYCHUE PA3BUTHS
HEPBHOMW CHUCTEMBI JIJIsl IPUCIIOCOOICHUS
’KUBOTHBIX K YCJIOBHUSIM OKPYKaIOIICH
CpE/Ibl.

OOBSCHATH MPUYHUHBI IBOJIFOIIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PBIO,
NTHUI], MJIIEKOTTUTAIOIINX
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4.8

Pa3ButHe xn3Hu Ha
3emiie

PazButune xxu3Hu Ha 3emMiie 1o 3pam
YU TIEpUOJaM: apXxeu, IpPOTEpPO30H,
11ajae030M, M€30301, KAHHO30MH.

PackpbiBaTh conepxkaHue TEPMUHOB U
NOHATHI: apxel, apxebakTepuu,
MaHOOAKTEpUH, IPOTEPO30ii,
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OO6mras xapakTepucTUKa KiuMaTa

Y T€0JIOTMYECKUX MPOIIECCOB.
[losiBneHue u pacuBeT XapaKTepHbIX
OpraHu3MOB. YTJIe0Opa30BaHUE: €T
yCIJIOBUS U BIIUSIHUE HA Ta30BbIA COCTaB
aTMocdephl.

MaccoBblie BBIMUpaHUS —
9KOJIOTUYECKHE KPU3HUCHI TPOLLIOTO.
[Tpr4nHbI U CIEICTBUS MACCOBBIX
BbIMUpaHuii. COBpEMEHHBIN
9KOJIOTHYECKUN KPU3HC, €TO
ocobennoctu. [Ipobrema coxpaHeHus
ouopazHooOpasus Ha 3emIie.

JdeMoHcTpanuu

Tabauywl u cxemvl: «Pa3zBuTHE )XU3HU

B ApXEMCKOM 3pe», «Pa3BUTHE )KU3HU B
MPOTEPO30MCKOMU 3pe», «Pa3zButue
YKA3HU B NIAJICO30UCKOU 3pey,
«Pa3BUTHE KN3HU B ME3030UCKOM 3pe»,
«Pa3BuUTHE KN3HU B KANHO30MCKOU
apen

najaeo30H, KeMOpHuii, OpAOBUK, CUITYD,
JIeBOH, KapOoH, niepmb, [lanres,
Teruc, Tpr10OUTHI, PUHHODUTHI,
PaKOCKOPITHOHBI, TAHIIUPHBIE PHIOHI,
KOTHJI03aBpbI, ME3030M, [ OHBaHA,
JlaBpasus, Tpuac, 1opa, MeJ, XBONHBIE,
THMHKTOBBIE€, CATOBHUKOBBIC,
OCJIEMHUTBI, aMMOHUTHI, TUHO3ABPHI,
apXeoNTEPUKC, TOKPHITOCEMEHHBIE,
KalHO30M, NaJICOTeH, HEOT'eH,
AHTPONOTEH, MAaCCOBOE BHIMUPAHUE.
XapakTepu3oBaTh pa3BUTHE )KU3HU Ha
3eMJie 1Mo 3paM U NEeprUoIaM.
YcTraHnaBIMBaTh 3aBUCUMOCTb MEXIY
re0JIOTUYECKUMHU ITPOIIECCAMU,
W3MEHEHUAMU KJIMMaTa v MpoleccaMmu
B J)KMBOM IIPUPOJIE.

OOBSACHATH IPUYMHBI PACIIBETA
CUCTEMATUYECKUX TPYMI OPraHu3MOB B
Pa3JIUYHbBIC 3PbI U IEPUOBI.
AHanMu3UpOBaTh MPUYUHBI U CIIEIACTBUS
MAaCCOBBIX BBIMUPAaHUMU.

Ha3spiBaTh OCHOBHBIE apoMOP(]O3BI

PaCTEHHM U )KUBOTHBIX.
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[TpuBOANTH IPUMEPHI IEPEXOTHBIX
(bopM OpraHu3MoB.
AHaNM3UpOBAThH MYTH PEIICHUS
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npo0IeMbl COXpaHEHUS
Oouropa3zHooOpazus Ha 3emiie
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4.9 | CoBpeMeHHasl cucTEMa
OpraHU4ecKOro Mupa

CoBpeMeHHas cuctemMa OpraHuYeCKoro
mupa. [Ipunnune! kiaccupuxkanuu
opranu3moB. OCHOBHBbIE
CHCTEMATUYECKHE TPYIbI OPTaHU3MOB.

JdemoHcTpanuu

Tabnuyvr u  cxemvr: «CoBpeMEHHast

CUCTEMA OPIraHUYICCKOT0O MUpPa»

PackpbiBaTh comepkaHue TEPMUHOB U
TIOHATHI: OAKTEPHH, apXEH, BBICIITHEC
pacTeHwUsl, 3eJICHbIC BOJOPOCIIH,
OarpsiHKu, Oypbie BOJOPOCH,
MOXOBU/IHBIC, TAIIOPOTHUKOBH/THBIE,
XBOIIEBU/THBIC, TJIAYHOBH/THBIC,
rOJIOCEMCHHBIC, TOKPHITOCEMEHHBIE,
MPOTUCTHI, KAIIICYHOTIOJIOCTHBIC,
IUIOCKHE YEPBU, KPYTJIbIC YEPBH,
KOJIbYAThIC YCPBH, WICHHUCTOHOTHE,
MOJIITIOCKH, HTJIOKOKHE, XOP/IOBHIE,
IpUOBI, TUIIAHHUKH, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO
CHUCTEMY OPTraHUYECKOTO MHUpa;
Ha3bIBaTh OCHOBHBIE
CUCTEMATHYECKHUE TPYIIIIBI
OpPraHU3MOB.

OOBSCHATH MPUHITUIIBI KJIacCUPUKAITIT

OpPTaHU3MOB.

[lepeyucasiTb OCHOBHBIE MTPU3HAKH
MIPOKAPHUOT, PACTEHUH, )KUBOTHBIX,
rpuOOB, KPaCHBIX M OYPHIX BOJIOPOCIEH.
[IpuBOAUTE IPUMEPHI MPEACTABUTEIEH
OCHOBHBIX CUCTEMATUYECKUX TPy
OpraHU3MOB

HToro yacoB 1o teme

15

167



®denepanbHas padbouas mporpamma | buonorus. 10—11 knacces! (yriryOieHHbIH YPOBEHD)

Tema «IIpoucxokaeHue 4eJ10BEKa — AHTPONOIeHEe3»

5.1

AHTpononorus
HAayKa O YEJIOBEKE

1

Paznensl u 3agauu AHTPOIIOJIOTHH.

MeToabl aHTPONOJIOTUH.

JdemoHcTpanuu

Tabnuyvt u cxemol: «MeTOIBI
antponoiioruny». QdopynoBanue:
MYJISKM OKaMEHEIIOCTEMH,
peAMETOB MaTepUaIbHON
KYJIbTYPBI TIPEKOB UETIOBEKa,;
dboTorpaduu HaX0 0K
MCKOIIAEMBIX OCTAaTKOB YEJIOBEKA

PackpbIBaTh comepxkaHue TEPMUHOB
Y TIOHSITHIA: aHTPOTIOJIOTHsl,
MOpGOJIOTHsI, AHTPOTIOTEHE3,
aHTPOTIOMETPHSI, PEKOHCTPYKIIHSI,
apxeoJiorusi, 3THOrpadusl.
Ha3spiBath pasiensl v 3a/1a4u
aQHTPOTIOJIOTHUH.

XapakTepu3oBaTb  METObI
AHTPOIIOJIOTMH U CPAaBHUBATH

X MEXIY COOOi.

Beimensate  BOMpPOCH  JBOJIIOIUU

YCJIOBCKA, UCCIICAYCMBIC ITPH ITOMOIITH
Pa3JINYHbIX MCTOI0B
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5.2

PazButue
IIPEICTABICHUN O
IIPOUCXOXKIACHUN
YyesoBeKa

CraHOBIIEHHE IPEACTABICHUNA O
IIPOUCXOKIECHUN YETOBEKA.
Penurnosusie Bo33peHus.

CoBpeMeHHbIE HAyYHbIE TEOPUHU.
JdemoHcTpanuu

Ilopmpem: Y. lapun. Tabauywsi
u cxemvl: «Metopbl
antponosiorun». QdopynoBanue:
MYJISKM OKaMEHEIIOCTEMH,
peAMETOB MaTepUaIbHON
KYJIbTYPBI TIPEKOB UETIOBEKa,;
penpoaykiuu (dortorpadun)
KapTUH

PackpsIBaThk copepkaHe TEPMUHOB U
MOHATUI: aHTPOITOT€HHAsA TEOPUS,
TpynoBas Teopusi, Homo sapiens.
OuenuBate Bknaa Y. JlapsuHa B
pa3BUTHE MPEACTABICHUN O
MIPOUCXOKIECHUN YETOBEKA.
ApPryMEHTUPOBAHHO KPUTHUKOBATH
PEIUTHO3HBIE IPEICTABIEHUS O
MIPOUCXOKIECHUN YEITOBEKA C MO3ULUN
€CTECTBEHHBIX HaYK.

XapakTepu30BaTh HayYHbIE TEOPUU
MIPOUCXOKICHUS YelloBEeKa

¢ MU(OJIIOTUICCKUMH |
OMOJICCKUMH CIOKETaMU
IIPOUCXOXKICHUS YeITOBEKA
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5.3

MecTo yenoBeKka B
CHUCTEME
OPraHu4eCcKoro
MHpa

CX0acTBO 4eNnoBEKa C KUBOTHBIMU.
CucremaTnyecKoe MOJI0KEHUE
yenoBeka. CBUIETENbCTBA CXOJICTBA
YeJI0BEeKa C )KUBOTHBIMH:
CpaBHUTEIBHO-MOP(OIOTUUECKHE,
AMOPHOJIOTHYECKHE,
(bU3M0JI0roOMOXUMUYECKHE,
MOBEJICHYECKHE.

OTau4us 4enoBeKa OT KUBOTHBIX.
[TpssiMOX 0k I€HUE U KOMILICKC
CBSI3aHHBIX C HUM TpU3HAKOB. Pa3zButue
TOJIOBHOT'O MO3Ta ¥ BTOPOW CUTHAJILHOU
CHUCTEMBL.

JdeMoHcTpanuu

Tabauywl u cxemvi: «I'0JOBHON MO3T
YesoBekay, «HemoBekooOpas3HbIe
00e3bsHbBI», «CKeJIeT yeloBeKa 1
CKeJIeT IIuMnaH3e», «PyIuMeHThI U
aTaBU3MBI.

OO0opyaoBaHue: CKEJIET YEIOBEKa;
MOJEJIb Yepera YeJoBeKa 1 ueperna
HIMMIIaH3€; MOJIETb KUCTH YeJI0BEKa
U KUCTH mumnan3e. Jlaboparopuas
pabora

«3yueHnne 0coOEHHOCTEH CTPOCHUS

PackpsiBaTh cofiepKaHU€ TEPMUHOB
Y TIOHSITUN: PYIUMEHTHI Y YeJIOBEKa,
aTaBU3MBI y YeJIOBEKa,
MPSIMOXOKJICHHE, BTOpasi CUTHAJIbHAs
CHCTEMA.
Onpenensith CHCTEMAaTUYECKOE
MOJIOXKEHUE YEJIOBEKA B OPraHUYECKOM
MUpe.

BBISABISATE 4EPTHI CXOACTBA U PA3IAYUS
YyeJIOBEKA U )KMBOTHBIX.
XapakTepu30BaTh CBUIETEICTBA
CXOJICTBA YEJIOBEKA U JKMBOTHBIX
(cpaBHUTEITHLHO-MOP(OJIOTHYECKHE,
AMOPHOJIOTHYECKHUE,
(bU3M0JI0roOMOXUMUYECKHE,
noseneH4eckue). [IpuBoanTe
MIPUMEPHI ATABU3MOB U PYJIUMEHTOB Y
yesjoBeka. OnuchIBaTh MPU3HAKU
YeoBeKa, c(hopMHUpOBaBIIIHECS B
CBSI3U C JPEBECHBIM 00Pa30M KHU3HHU
MPEJIKOB U MPAMOXOKICHUEM.
BBIABIATE TPUYMHBI OCOOCHHOCTEH
CTPOCHHS dYeperna deloBeKa 10
CPaBHEHUIO C YEJI0BEKOOOPA3HBIMU
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CKCJICTA 4YCJIOBCKA, CBA3AaHHBIX C
MMPSAMOXOKICHUCM»

o0e3bsiHaMU.

CpaBHUBATH OPYIUNHYIO JEATEIBHOCTD
YeJIOBEKA U KUBOTHBIX.

CpaBHUBATh OCOOCHHOCTH BBICIIEH
HEPBHOM JIEATEILHOCTH YEJIOBEKA U
YKUBOTHBIX

5.4

JIBMKyIIIME CUIIBI

(paxropsr)
aHTPOIOreHEe3a

JBuxyiue cuibl (hakTopsl)
aHTpOIIOreHe3a: ONOJIOTNYECKHE,
couuanbHble. COOTHOLIEHUE
OMOJOTUYECKUX U COITUATBHBIX
(aKkTOpOB B aHTPOIIOT€HE3E.

JdeMoHcTpanuu

Tabauyvl u cxemol: «JIBUKYIIHE CUITBI
AHTPOIIOrEHE3a.

O0opyaoBanue: MyJISKHA IPEIMETOB
MaTepuaJbHON KYJIbTYpPhI IPEIKOB
YyeJ0BeKa

PackpriBaTh cojiepkaHre TEPMUHOB
Y TIOHSITUI: HACJIEICTBEHHASI
W3MEHYUBOCTh, €CTECTBEHHBIN 0TOOD,
opyaAuiHas eI TeIbHOCTD,
IPyNIIOBOE COTPYIHUYECTBO,
oO1eHue, peub. XapakTepu3oBaTh
JIBUKYIIIAE CUJIbI aHTPOTIOTeHE3a:
OMOJIOTUYECKUE U COLIMAJIbHBIC
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9.5

OCHOBHBIE CTAJINHU
aHTpOIIOreHe3a

OCHOBHBIE CTaIMM AHTPOIIOTEHE3A.
Pannue yenoBexkooOpa3Hbie 00€3bsIHbBI
(MPOKOHCYJIBI) U pAHHKUE TTOHTHU]IBI —
001111e MPEJIKN YeI0BEKOOOPa3HBIX
00€3bsH U JIIoeH. ABCTPATONMUTEKH —
JIBYHOTHE MPEAKHU Jiroaen. Yenosek
YMEIbIH, TEPBbIE U3TOTOBICHUS
opyauu tpyna. Yemnosek
MPAMOXOSAIINN U TIEPBBIN BBIXO/T
mojiel 3a peaensl Adpuxu. YemoBek

PackpeiBaTh conepxanne TEPMUHOB U
IIOHATUM: aBCTPAJIONUTEK, YenoBek
yMelbIi, YenoBeK NMpsIMOXO TSN,
Yenosek reiaenboeprckuii, Yenosek
HEaHAEPTaIbCKUN, KPOMaHbOHET],
JICHUCOBCKHUH 4eJIOBEK, UenoBek
pa3yMHBIN COBPEMEHHOIO THIIA,
MaJICOTeHETHKA.

XapakTepu3oBaTh OCHOBHBIE CTaIUU
aHTPONOTEeHE3A.
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reiaenpoeprekuil — oOIuiA MpeIoK
HEaH/IEPTAJIbCKOI0 YEI0BEKa U
YeJI0BEKa pa3yMHOro. Yemosek
HEAaHIECPTAIbCKUN KaK BUJ JIOAECH
XOJIOJHOTO Kiinmarta. Yenosek
pPa3yMHbI COBPEMEHHOTO THIIA,
JICHUCOBCKUI YEJIOBEK, OCBOCHUE
KOHTHUHEHTOB 3a pejaenamMu AQpuki.

[TaneoreHeTuka 1 NajaeoreHOMHMKA.
JdemoHncTpanuun
lopmpemuwi: J1. Jluku,

S. 4. Porunckuii, M. M. I'epacumos.
Tabnuyel u cxemvl: «IBOJIOIMOHHOE
IPEBO YEIIOBEKa», « ABCTPATIONIUTEK,
«YemoBek  ymenblid»,  «YHenoBek
MPAMOXO IS, «JleHncoBckui
yenoBek», «Heanaepranbubi»,

«KpomanpoHUBD, «IIpenku yenoBekay.
Oo6opyaoBanue: MOJIeNId TOpca
IIPEJKOB YEJIOBEKA; MYJISKU IIPEAMETOB
MaTepHalbHON KYJIbTYPbI IPEIKOB
YeJI0BeKa

BBIABIATE IPOTrPECCUBHBIE YEPTHI,
MOSIBUBIIIMECS Y IPEJAKOB YEJIOBEKA HA
Pa3HBIX CTAAUAX aHTPOIOTEHE3A.
[IpuBOAMTH IPUMEPHI IPEACTABUTEINIEH
OCHOBHBIX CTaJIMi aHTPOIIOT€HE3A:
ONKCBIBATh UX aHTPOIIOMETPUUECKHUE
JTaHHBIE, 00pa3 )KU3HU U OPYIUs TPY/a.
CpaBHMBATH NPEICTABUTENEH
OCHOBHBIX CTaJIMii aHTPOIIOTEHE3A
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5.6

OBOIIOLHUA
COBPEMEHHOTO
YeJIOBEKA

OBOIIONUA COBPEMEHHOTO YEJIOBEKA.
EctecTBeHHBI 0TOOP B MOMYISALUAX
yesnoBeKka. MyTallMOHHBIN IIPOLEecC
u noauMopdusM. [lonynsaunoHHbIe
BOJIHBI, Apei( reHoB, MUrpanus

PackpsiBaTh conepikaHne TEpPMUHOB H
MOHATUM: MYTAllMOHHBIN IPOLIECC,
nOoTUMOP(U3M, MOMYISIITHOHHBIC
BOJIHBI, peii) reHoB, MUTparus,
«(pdexT ocHOBaTENS».

U «3hPexT ocHOBATES» B MOMYJIAIUIX
COBPEMEHHOTO YEJIOBEKA.

JdemoHncTpanuu
Tabnuywvl u cxembl: «ITalbl IBOJTOLUN
4EJI0BEKA»

XapakTepru30oBaTh POJIb ECTECTBEHHOTO
oTOOpa B TOMYJSIITUSAX COBPEMEHHOTO
YeJI0BEKa.

OneHuBaTh PoJib MyTaITAOHHOTO
nporecca, MomyJISIIHOHHBIX BOJIH,
npeiida reHoB, Murpanuu, «>pdexra
OCHOBATEJIS» B dBOJFOIIH

TIOIYJISAIIAN COBPEMEHHOTO YeJIOBEKa.
[MpuBOaMTH IPUMEPHI PAKTOPOB,
CTIOCOOHBIX BBI3BATH TOIMYJISAIIMOHHBIC
BOJIHBI B 9BOJTFOIIH COBPEMEHHOTO

YCJIOBCKA

174



®denepanbHas padbouas mporpamma | buonorus. 10—11 knacces! (yriryOieHHbIH YPOBEHD)

5.7

Yenoseueckue pacsl.
MexaucuurimHapHble
METObI aHTPOTIOJIOTUU

Yenoseueckue pacsl. [lonstue o pace.
bonbmue pacel: eBpornieongHas
(eBpaswuiickasi), aBCTpaO-HErpOUAHAS
(3KBaTOpHUAIbHASA), MOHTOJIOUTHAS
(a3maTcko-amepukaHckas). Bpemsa u
OyTHU  paccelieHHs  4YeJoBeKa IO
ianere. EAMHCTBO yenoBeueckux pac.
Hayunast HecocTOSTEIBHOCTD

pacusma. [Ipucnoco6ieHHOCTh
YeJioBeKa K Pa3HbIM YCIOBHSIM
OKpy»Karomieu cpeapl. Bnusaue
reorpadudeckoit cpeasl u nperda
TreHOB Ha MOPGOJIOTHIO U
(HU3HOJIOTHIO YeTOBEeKa.

MexIuCUUITMHAPHBIE METObI

PackpsIBaThk copepkaHe TEPMUHOB U
MOHATHUI: paca, paCOreHes3, pacusM,
COLMAJIBHBIN JaPBUHU3M.
XapakTepu30BaTh MPU3HAKU OOJBIINX
pac 4eJoBeKa: €BpPONEOUTHON
(eBpa3miickoit), aBCTpaO-HETPOUTHON
(?KBaTOpPHUATBLHON ), MOHTOJIOMTHOM
(a3maTcKO-aMEPUKAHCKOM).

BbIABISATE IPUYMHBI BO3BHUKHOBEHUS
YeJI0BEUYECKUX pac.

[IpuBOAUTE IPUMEPHI ANANITUBHBIX
IIPU3HAKOB Yy  IIPEICTaBUTEIECH
YeJIOBEUYECKHUX pac.

HpI/IBOI[I/ITL CBHACTCIILCTBA CAMHCTBA
IMPOUCXOKIACHUA YCIIOBCUYCCKUX pac.
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B (puznueckoit (0MoI0ruYecKoii)
AHTPOIOJOTHH. DBOJIOLIMOHHAS
AQHTPOTIOJIOTHS U
MaJICO0aHTPOIIOIOTUSI YETTOBEUECKUX
MONyJIAIMi. bruocounanbHbie
UCCIIEIOBAHUS MPUPOJIBI YETOBEKA.
UccnenoBanue K03BOIIOIUN
OMOJIOTHYECKOTO U COIMAIBLHOTO B
YeJIOBEKE.

JdemoHncTpanuu
Tabauywl u cxemwi: «Pachl yenoBekay.

IIpakTuyeckasi padora
«M3ydeHne 3KOJ0THYECKUX aJanTaiuii
YeIIOBEKa

ConocTaBiATh a1aNTUBHBIE TUTIBI
JIIOJIEN C PACOBBIMU IIPU3HAKAMU.
Jloka3bIBaTh Hay4YHYIO
HECOCTOSATEIIBHOCTh pacu3Ma

Hroro

9acCoB I10 TCMC

10

Tema «Iko0rusi — HAyKa 0 B3aMMOOTHOIIIEHUSIX OPTraHU3MOB H HA/IOPTAaHM3MEHHBIX CHCTEM € OKpY Kalouiei

cpenoin»
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6.1

3apoxaeHue u
pPa3BUTHE PKOJIOTHUH

3apoKI€HUE U Pa3BUTUE DKOJOTHU B
tpynax A. I'ymGonbara, K.®. Pynse,
H.A. CeBepuiosa, 3. ['ekkens,

A. Tencnu, B.H. Cykauesa.

Pa3nenbl 1 33241 SKOJIOTHH.

CBs13b IKOJIOTUHU C IPYTUMH HAYKaAMH.
JdemoHncTpanuu

Ilopmpemuwi: A. 'ymO0aBAT,

K. @. Pynwe, H. A. Cesepuios, O.
I'exkens, A. Tencnu,

B. H. Cykaues.

PackpsiBaTh conepxaHue TEPMUHOB

Y TIOHSITUM: YKOJIOT S,

ayTAKOJIOTUS, CUHAKOJIOT U,

AKOJIOTHUS COOOIIECTB M dKOCHUCTEM,
DKOJIOTHS BUJOB U TOIYJIALAM.
XapaKkTepru3oBaTb OCHOBHBIE ATAIbI
3apOXKIACHUS U PA3BUTHUS DKOJIOTUH KAK
HAYKH.

[TpuBOUTH IPUMEPHI OOBEKTOB
W3YYEHHUS IKOJIOTHUH.

Ha3zrsiBaTh OCHOBHEIE 3aJa4Hr, CTOAIINC

Tabauywl u cxemsi: «Pa3nensl
DKOJIOTHIY

repesl Y4eHbIMU-3KOIO0TaAMMU.
YcranaBiIMBaTh B3aUMOCBSI3b SKOJIOTUH
C ApYTMMH HayKaMHu
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6.2 | MeToapl DKOJIOTHH.
3HaueHue
DKOJIOTHYECKHUX
3HAHUM J1JIs YeJIOBEKa

Metoap! skonoruu. [Toseseie
HaAO0JIIOIeHHSI. DKCIIEPUMEHTHI B
SKOJIOTUHU: NPUPOJHBIE U
nabopatopHbie. MoienupoBaHue
B 9KOJIOTUU. MOHUTOPUHT
OKPY’KAIOIIEN CPEBI: JTOKAIbHbIM,
PETrHOHANBHBIN U TTI00ATBHBIN.
3HaYEHHUE DIKOJOTUYECKUX 3HAHUI
JUIS1 YEJIOBEKA. DKOJIOTHYECKOE
MHPOBO33PEHUE KAaK OCHOBA
CBSI3€M YEJIOBEUYECTBA C IPUPOJION.
DOopMUPOBAHUE IKOIOTUUECKOU
KYJIBTYPbI U 3KOJOTHYECKOI
IrPAMOTHOCTH HACEJICHMUS.
JdeMoHcTpanuu

Tabauywl u cxemvi: «KMeTONBI
sKoJ0run», «CxeMa MOHUTOPUHTA
OKPYIKAIOIIEH CPEIBI».
JlabopaTopHas padora

«H?:yLIGHI/Ie MCTOA0B 5KOJIOTHYCCKHX

HUCCIIETOBAHUN)

PackpriBaTh copepkaHie TEPMUHOB U
TIOHSTHM: TIOJICBEIC HAOTIOACHMS,
MOHHUTOPHHI OKPY’KAIOLIEH Cpebl,
MOJICTUPOBAHUE, IKCIIEPUMEHT,
MPOTHO3UPOBAHUE.

XapakTepu3oBaTh METO/IbI SKOJIOTHH.
[IpuBOIUTH IPUMEPHI TTOJIEBBIX
HAOJIFOIEHUI B DKOJIOTHUH.

BrIsBISITE 0COOCHHOCTH MOHUTOPUHTA
OKpY>KaroIel cpeibl Kak METo/1a
9KOJOTMYECKHUX UCCIIEOBAaHUM.
OOOCHOBBIBAaThH 3HAYEHHUE
AKCIIEPUMEHTOB B IKOJOTUYECKUX
HCCJICIOBAHUSX.

CpaBHuBaTh 1a00paTOPHBIE H
MIPUPOAHBIE SKCIIEPUMEHTHI KaK METO IbI
DKOJIOTUYECKUX UCCIIEIOBAHUII.
OneHuBaTh 3HAYCHUEC
MPOTHO3UPOBAHUS KaK METO/1a
AKOJIOTMYECKUX HCCIICOBaHUM.

O00CHOBBIBATH HEOOXOIUMOCTD
DKOJIOTUYECKUX 3HAHUW  JUIA
COBPEMEHHOTO YeJI0BeKa

HToro yacoB 1o Teme
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7 | Tema «OpranusmMsl u cpea 00MTAHUS»
7.1 | Dxonoruueckue 1 Dxosiorudeckue GakTopbl U PackpeiBaTh conepxaHne TEPMUHOB U
(dakTopbl 3aKOHOMEPHOCTH UX JACHCTBUS. HOHSITHI: 3KOJIOTHYECKHUI PakTop,

Kiaccuduxanuys 3K0J10ru4ecKux
dbakTOopoB: abHOTHYECKUE,
OMoTHYECKHE, aHTPOTIOTCHHEIE.
OO61ure 3aKOHOMEPHOCTH IEUCTBUS
sKkosiorndeckux paxtopos. [Ipasuio
munumyma (K. lnpenrens, FO.
JIn6ux). TonepaHTHOCT.
OBpUOMOHTHBIC U CTCHOOUOHTHBIE
OpraHU3MBbI.

JdeMoHcTpanuu

Tabnuysl u cxemol: « IKOJIOTHUECKHUE
baxkTophI».

O6opynoBanue: repOapuu u

KOJUICKIIUM PACTCHHH W J>KMUBOTHBIX,
NPUCIIOCOOJIGHHBIX K BJIUSHHIO
Pa3IMYHBIX SKOJOTUYECKUX (haKTOPOB

OMOJOTUYECKUN ONITUMYM,
OTpaHUYUBAIOIIUN (JTUMUTHUPYIOITUN)
daxTop.

KnaccuduumpoBaTth s5K0I0rH4ecKue
(bakTopbl MO pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 001111e
3aKOHOMEPHOCTH JICHCTBUS
IKOJIOTHYECKUX (PaKTOPOB.
OO60CHOBBIBATH JACHCTBUE 3aKOHA
ONTHMYyMa U 3aKOHA OTPAaHUYMBAIOILETO
dakTopa.

[TIpuBOIUTE IPUMEDHI:
WUTIOCTPUPYIOIINE JCHCTBUE
MpaBujia MUHUMYyMa,
OTpaHUYMBAIONIETO (aKTOpa,
BPUOMOHTHBIX M CTEHOOMOHTHBIX
OpraHU3MOB
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7.2

AOuoTuueckue
dakTopbl. CBET Kak
YKOJOTHUECKUUN

dakrop

Abuotnueckue pakTopsbl.

CBeT Kak 3KoJoru4eckuit (hakTop.
JlelicTBrE pa3HbBIX y4aCTKOB
COJIHEYHOI'O CHEKTPA Ha OPTAHU3MBI.
DKOJIOTUYECKHE TPYIIIBI PACTEHUN U
YKUBOTHBIX MO OTHOLIEHUIO K CBETY.
CurnanpHas poJib CBETA.

DoTonepruoaInu3M.

PackpbiBaTh conepxaHue TEPMUHOB
U TIOHSTHI: CBET, (POTOMEPUOIU3M.
XapakTepu3oBaTh JEUCTBUE CBETA
KaK 9KOJIOTUYECKOTO (haKTopa.
CpaBHUBATDH JIEHCTBHE PA3HBIX
YYaCTKOB COJTHEYHOI'O CIIEKTpa Ha
OpPraHU3MBlI.

BbIsBIISITE 0COOEHHOCTH CTPOCHUS
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JdemoHncTpanuu

Tabnuyer u cxemol: «CBETOBOM
CIIEKTP», « IKOJIOTUUECKUE TPYIITIHI
YKUBOTHBIX 10 OTHOIIEHHUIO K CBETY».
Oo0opynoBanue: repOapuu
CBETOJIIOOUBBIX, TEHETIOOUBBIX U
TEHEBBIHOCIIMBBIX PACTECHU;
CBETOJIIOOMBLIC, TEHEIIOOUBLIE U
TEHEBBIHOCIIMBBIE KOMHATHBIE
pacTeHus.

JlaGopaTopHasi padora
«BbIsBIIeHHE TIPUCTIOCOOIEHUM
OpPraHU3MOB K BIUSHUIO CBETA

U )KU3HECATEIPHOCTH PACTCHHM
Pa3HBIX SKOJOTUICCKUX TPYII T10
OTHOIIICHHIO K CBETY

(cBeTOII00MBEIC, TCHETIOOUBEIE,
TEHEBBIHOCIIHBBIE).

[TpuBOIUTH TPUMEPHI PACTCHHUI Pa3HBIX
HKOJIOTHYECKUX TPYII 1O OTHOIICHUIO
K CBETY.

BBISBIIATE 0COOEHHOCTH CTPOCHUS

U JKA3HEIEATEILHOCTH KUBOTHBIX
Pa3HBIX SKOJOTUYCCKUX TPYII T10
OTHOIIICHHIO K CBETY (JIHCBHBIE,
CyMepeYHbIe, HOYHBIC).

[TpuBOIUTH IPUMEPHI KUBOTHBIX
Pa3HBIX KOJOTUYCCKHUX TPYII T10
OTHOIIICHHIO K CBETY.

OO0o0CHOBBIBAThH 3HAUCHHUE

dboToneproM3Ma B JKH3HA OPraHU3MOB
Y JUTS TIPAKTUKU CEJIBCKOr0 XO35IMCTBA
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7.3

AbGuoTnueckue
(akTopBbI.
Temneparypa Kax
JKOJIOTMYECKUU

dakrop

Temmeparypa Kak 3KOJIOTUYECKUI
dakrop. [elicTBue TemmepaTypbl Ha
opranusmsel. llonkunorepmusle u
TOMOMOTEPMHBIE OPTAaHU3MBI.
OBpPUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JdemoHncTpanuu
Tabnuyel u cxemol: «TenIOKPOBHbBIE

PackpriBaTh copiepkaHie TEPMUHOB U
TIOHATHN: TEMIIEpaTypa,
MONKWJIOTEPMHBIE (XOJI0JHOKPOBHBIE),
rOMOMOTEPMHBIE (TEMJIOKPOBHEIE)
OpraHU3MbI, aHAOMO03, IBPUTEPMHBIC
OpraHU3Mbl, CTCHOTEPMHbBIC
OpraHU3MbI, TEPMOPETYJISIIHS.
XapakTepu3oBarTh JICHCTBUE
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JKHUBOTHBICY, «XOJIOI[HOKpOBHBIG
JKHUBOTHBIC».

O0opynoBanue: repbapun u
KOJIICKITUU TEILJIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMUYUBBIX
pAacCTeHHUIi; yyyesa NTULl U 3BEPEN.
JlaGoparopHasi padora «BrbisiBieHue
IPUCTIOCOOJIEHNI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhI»

TeMIEPATypbl HA OPTraHU3MBI.
BbISBISTE 0COOCHHOCTH CTPOSHUST U
JKU3HEIESITETbHOCTH
MONKUJIOTEPMHBIX (XOJI0THOKPOBHBIX)
U TOMOHOTEPMHBIX (TETIOKPOBHBIX)
JKUBOTHBIX.

[IpuBOIUTH IPUMEPHI
MOMKUJIOTEPMHBIX (XOJIOJJHOKPOBHBIX) U
TOMOMOTEPMHBIX (TEIJIOKPOBHBIX )
’KUBOTHBIX. BBISBIATH 0COOCHHOCTHU
CTPOCHHS U )KU3HENESITEIbHOCTH
TETJI0II00UBBIX, 3MMOCTOUKHX,
MOPO30yYCTOWYHUBBIX PACTECHUM.
[TpuBOAUTH IPUMEPHI TEILIIONIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTOMYUBBIX
pacTECHUH.

[IpuBOAUTE IPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB
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7.4

AOuoTHYECKHE
dakTopsl. BraxHocTh
KaK DKOJOTHUYECKUU

(dakrop

BrnaxHOCTh KaK 3KOJIOTUYECKUAMN
daktop. [Ipucnocobienus
pacTeHull K NOJAJEep>KaHUIO BOJHOTO
Oananca. Knaccudukarus pacrenui
10 OTHOILIEHHUIO K BOJE.
[Ipucnoco6ieHust KUBOTHBIX K
U3MEHEHHIO BOJHOTO peXUMa.
JdemoHncTpanuun

Ta6111/11151 U cXeMbl: « DU3HUO0IOrMYeCcKue

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHI: BIQXKHOCTb, TUAPOPUTHIL,
TUrpo@UTHI, ME30(UTHI, KCEPOPUTHI,
YKUBOTHbBIE: BOJHBIE, OTYBOIHbBIE,
Ha3eMHBbIE.

XapakTepu3oBaTh JeHCTBUE
BJIQ)KHOCTHU KaK IKOJIOTMYECKOTO
daxTopa. BeIIBIsITE 0COOCHHOCTH
CTPOCHUSI U KU3HEICATEIBHOCTU
pacTeHui

azaliTalili J)KUBOTHBIX).

O6opynoBanue: repOapuu pacTeHUH,
OTHOCSIITUXCS K TUTpOQUTaM,
KcepoduTam, Mme3oduraM, KOMHATHBIC
pacTeHus JaHHBIX TPYMII.
JlaGopaTopHasi padora
«AHaToMUYeCKHe 0COOCHHOCTH
pacTeHUi U3 pa3HbIX MECT OOUTAHUS

pa3HBIX  OSKOJOTHYECKHX TPYII IO
OTHOIIIEHUIO K BOJIC.

[TpuBOANTH TPUMEPHI PACTCHUN Pa3HBIX
OKOJIOTUIECKUX TPYII TI0 OTHOIICHHIO
K BOJIC.

BBISIBIISITH aHATOMHYECKUE |
bu3HoIOTHYECKHE MPUCTIOCOOTCHHMSI
YKUBOTHBIX K U3MEHEHHUIO BOJHOTO
pexXuma.

[TpuBoIUTH IPUMEPHI BOJIHBIX,
MOJIYBOJTHBIX M HA3€MHBIX KUBOTHBIX
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7.5

Cpenbl oOutanus
OpraHU3MOB

Cpenpl 0OMTaHMs OPraHU3MOB: BOJHAS,
HA3eMHO-BO3/YIIIHAsI, TOYBEHHAs,
rIyOMHHAs OANOYBEHHAs,
BHYTPUOPTraHU3MEHHA.
OU3NKOXUMUYECKHE OCOOCHHOCTH CPeJl
oOUTaHUs OPraHU3MOB.
[IpucnocoOnenust OpraHu3MoB K KU3HU
B pa3HbIX cpeaax.

JdemoHncTpanuun

Tabauywvl u cxemwvl: «Cpeapl OOUTAHUS
OpTraHU3MOBY.

Oo6opynoBanmue: KOJIJICKIIUU

YKUBOTHBIX, OOUTAOIINX B Pa3HBIX
cpenax

PackpeiBaTh  colepkaHME ~ TEPMHUHA
«cpena oOOuTaHUs».

XapakTepu3oBaTh 0OCOOEHHOCTH
BOJIHOM, HA36MHO-BO3AYIIIHOM,
MOYBEHHOM, TNIYOMHHO MOANOYBEHHOMN
Y BHYTPUOPTaHU3MEHHOU CpeJl
oOuTaHMS.

CpaBHUBATH (PUBUKO-XUMUYECKHE
YCJIOBHS Pa3HBIX CpeJl OOUTaHUS.
BBISBISATE 4epTHI IPUCIIOCOOTICHHOCTH
OpraHHW3MOB K OOMTAaHHIO B BOJIHOM,
HAa3€MHO-BO3/1YIIIHOM, IOYBEHHOM,
BHYTPUOPTraHU3MEHHOMU cpeax
o0uTaHUA.

[IpyBOIUTh  NPUMEPHI  OPraHU3MOB,
OOMTAIOIINX B Pa3HBIX cpeiax
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7.6

buonornueckue
PUTMBI

buonornueckue purmel. BHennue

Y BHYTpeHHUE pUTMBI. CYyTOUYHBIE H
TOJIMYHBIE PUTMBI.
[Iprcnoco61eHHOCTh OPraHu3MOB K
CE30HHBIM U3MEHEHUSM YCIOBUI
KU3HU.

JdemoHcTpanuu
Tabauywl u cxemwvi: «buonorndeckue

PUTMBD».

Oo0opynoBanue: repbapuu u
KOJIJIEKLIUU PACTEHUI U )KUBOTHBIX,
o0aiarux 4epraMu
IPUCIIOCOOJIEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCIOBUN XKU3HU

PackpeiBaTh conepxanne NOHATUS
«OUOTOTUYECKUE PUTMBDY.
XapakTepu3oBaTb 0COOCHHOCTH
BHEIIHUX, BHYTPEHHUX, CYTOUHBIX H
TOJIMYHBIX OMOJIOTUUECKUX PUTMOB.
[TpuBOANTHL PUMEPHI POSBICHUS
OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
OpraHU3MOB.

BBISBISATE 4epTHI IPUCIIOCOOTICHHOCTH
OPTraHU3MOB K C€30HHBIM U3MEHEHUSIM
YCJIOBUH KU3HMU.

OnuchIBaTh CE30HHBIE SIBIICHUS B
’KU3HHU OPraHU3MOB,

pPacipoOCTPAHEHHBIX B CBOEH
MECTHOCTH
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7.7

XKuznennsie Hopmbl
OpraHu3MOB

Kuznennsie (HOpMbI OPraHU3MOB.
[TonsiTue o *ku3HEeHHOU (HopMme.
XKuznennsie GopMbl pacTeHHII:
JepeBbs, KyCTApHUKH, KYCTApHUYKH,
MHOTOJIETHUE TPaBbl, OJJHOJIETHUE

TpaBBbI. Ku3neHHbIe (I)OpMBI KHUBOTHBIX:

TUAPOOUOHTHI, T€OOUOHTHI,
a’poO6MOoHThI. OCOOEHHOCTH CTPOCHUS
u o0pasa KU3HH.

JdemoHncTpanuu

Tabauywvl u cxemol: «Ku3HEHHBIS

dbopmbl pacTeHuit», « Ku3HeHHBIC
(OpPMBI JKUBOTHBIX).

PackpsiBaTh conepkaHue NOHATHA
«OKU3HEHHast popMa OpraHu3ma.
BbIsBIISITE OCOOEHHOCTH CTPOEHUSI U
KU3HEAECATEIbHOCTU PACTEHNUN

pa3HbIX KU3HEHHBIX (POPM.

[IpuBOAUTH MpPUMEPHI PACTEHUIN Pa3HBIX
KU3HEHHBIX (POPM.

BbIsIBIISITE 0COOEHHOCTH CTPOCHHUS
U JKU3HEACSITEIIbHOCTH )KUBOTHBIX
pa3HbIX  JKM3HEHHBIX  (opM.
[IpuBOaUTHE TIPUMEPHI KHUBOTHBIX
pa3HbIX KU3HEHHBIX (OpM

OoOopynoBanue: repOapuu U
KOJIJICKITUU PACTEHUH W KUBOTHBIX
pa3IMYHBIX )KHU3HEHHBIX (PopM
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7.8 | buotnueckue GpakTopsl

buornueckue (akTOpBHL. Bunsl
OMOTHUYECKHUX B3aUMOJICHCTBHIA:
KOHKYPEHIIMS, XUIITHUYECTBO, CUMOMO03

151 €ro b opMmBL. [Tapazutusm,
KOOTIepaIus, MYTYyallu3M,
KOMMEHCAITU3M (KBapTUPaAHTCTBO,
HaXJIEOHUYECTBO). Herpoduueckue
B3aUMO/ICHCTBHUS (Tommueckue,

dbopuueckue, padbpuueckue). 3HaUCHHE
OMOTHYECKUX B3aUMOIEUCTBUUA IS
CYIIECTBOBAHUSI OPraHU3MOB B Cpelie
obutanus. IIpuHIUIT KOHKYPEHTHOTO
WCKJTIOUCHMUSI.

JdeMoHcTpanuu

Tabauyvl u cxemwvl: «IKOCUCTEMA
HIUPOKOJIUCTBEHHOT O ecan,
«2KocucTemMa XBOMHOTO JIecay,
«llenu mutanus»,
«XuiHu4aecTBoy, «llapazutuzmy,
«Konkypenuus», «Cumomnos»,
«KomMeHcamm3m».
O0opynoBaHue: KOUIEKIINU
JKUBOTHBIX, YUYACTBYIOIIUX B
Pa3IMYHBIX OMOTHYECKUX
B3aNMMO/JICCTBUSIX

PackpriBaTh copepkaHie TEPMUHOB U
TIOHSTHI: KOHKYPCHIIHS,
XUIIIHUYECTBO, TAPa3UTU3M,
MyTyaJIu3M, KOMMEHCAIU3M,
HETPOPUYECKHUE B3aUMOICHCTBUSI.
XapakTepu30BaTh BUbI OMOTUUECKUX
B3aUMO/JICCTBUU.

OOBSCHATH CYIITHOCTh KOHKYPEHIINH,
XUIIHUYECTBA, Mapa3uTU3Ma,
MyTyaJiu3Ma, KOMMEHCau3Ma.
[IpuBOIUTH IPUMEPHI OPTaHU3MOB,
YYaCTBYIOIIUX B OMOTHUYECKUX
B3aMMO/JICUCTBUSIX Pa3HbIX TUIIOB.
OneHuBaTh 3HaU€HUE OMOTHYECKUX
B3aMMOJICUCTBUI JIJIs1 CYIIIECTBOBAHUS
OpraHWU3MOB B cpejie OOUTaHUS.
OO60CHOBBIBATH ACHCTBUE TIPUHIIUIIA
KOHKYPEHTHOT'O UCKJITIOUECHUS

HToro yacoB 1o teme
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8 | Tema «9kos0rust BUI0B U MOMYJISIIUID)
8.1 | Dxonoruyeckue 3 DKOJIOTUYECKHUE XapAKTEPUCTUKH PackpsiBaTh copepkaHue NOHATUA
XapaKTEPUCTUKHU nonyyanuu. [omymanus kax «ITOTTY TSI,
NOMYJIALINN ouosnornueckas cucrema. Posp OLICHHBATD 3HAUCHIUE

HEOJTHOPOHOCTH CPEbl, (DU3UICCKUX
OapbepoB U 0OCOOEHHOCTEN OMOJIOTHU
BUJIOB B ()OPMHPOBAHUU
IIPOCTPAHCTBEHHOMN CTPYKTYPBI
nomyssiui. OCHOBHBIC ITOKa3aTeIIH
TOMYJISIUN: YUCIICHHOCTD, TJIOTHOCTD,
BO3pAcTHAs U TIOJIOBasi CTPYKTYpa,
POXKIAAEMOCTh, PUPOCT, TEMIT POCTa,
CMEpPTHOCTh, MUTPAITHSI.
JdeMoHcTpanuu

Tabnuysl u cxemol: « IKOIOTHUECKHUE
XapaKTEPUCTUKH TTOTYJIISITUNY,
«IIpocTpaHCTBEHHAS CTPYKTYpa
nomyJsuny, «Bo3pacTHpie TUpaMuIbl
MOTTYJISTTAN

HEOJTHOPOJHOCTH Cpefibl, (PU3NUECKUX
O0apbepoB U OCOOECHHOCTEN OMOJIOTUHU
BUJIOB B (pOPMHUPOBAHUU
MPOCTPAHCTBEHHOU CTPYKTYPHI
MOITYJISALIUM.

[IpuBOIUTE PUMEPHI MOMYIISALIUN
pPa3HbIX BUJIOB PACTEHUI W JKUBOTHBIX.
XapakTepu30BaTh OCHOBHBIE
HKOJIOTUYECKUE MTOKA3ATETN
MONYJIALNU: YUCIEHHOCTD, IIIOTHOCTb,
BO3pACTHAs U M0JIOBAsI CTPYKTYpa,
POKIaEMOCTh, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIHSL.
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8.2

DKomoruyeckas
CTPYKTYypa

MO YJISIITU Y.

JluHaMuKa MOMyJISIUN
U €€ peryssus

DKOJIOTUYECKAS] CTPYKTYpa MOMYJISIUH.

OI.[GHKa YHUCJICHHOCTH IIOIYJIAIIUNA.

I[I/IHaMI/IKa MMOIyJISIIUKU U €€ PCryJIAL .

buornueckuii moTEeHIMAI O YJISALIUU.
MopaenupoBaHue TUHAMUKA
nonynsuuu. Kpussie pocta
YUCIICHHOCTH nonyisiuuu. Kpusbie
BBDKUBAHUS. PeryJisiuus YucieHHOCTH

PackpriBaTh cojiep:kaHle TEPMUHOB
Y TIOHSITUIN: TMHAMUKA TMOIMYJISINH,
OMOTUYECKUH ITOTEHIINAI
MOMYJISAIINHU, KPUBbIE BbDKUBAHUS,
(haKTOpbl CMEPTHOCTH, EMKOCTh
cpeabl. OOBACHATH 3aKOHOMEPHOCTH
pa3MenieHus: 0codeil momyssuu Ha
3aHUMaEeMOU TEPPUTOPUH.

(bakTopoB,
3aBHCAIIMX W HE 3aBUCANINX OT

IIOITYJISALIUI: pob

IUIOTHOCTH. DKOJIOTHYECKHE CTPATEr U
BUJIOB (r- u K-cTpaTerun).
JdeMoHcTpanuu

Tabnuyet u cxemol: «CKOPOCTH
3acesieHus MIOBEPXHOCTH 3eMIIH
Pa3TUYHBIMU OPTaHU3MaMM»

O1eHnBaTh OMOTHYECKUM ITOTEHIIHAI
MOMYJIAIINI pa3HbIX OPraHU3MOB.
AHaNIU3UPOBATh KPUBBIE pOCTA
YUCJICHHOCTH TIOMYJISIIIUU U KPUBBIE
BBIKMBAHUS.

OO6O0CHOBBIBATH MMPUYUHBI
CACP)KUBAHUS OMOTUYECKOTO
MOTEHIIMaIa POCTa U MPUYUHBI
BCTIBIIICK POKIAEMOCTH Y OTJIEJIbHBIX
OpPTaHU3MOB.

[lepeuucasath pakTopsl CMEPTHOCTH,
PETYJIUPYIOITHE YUCICHHOCTD
MOMYJISIIAN PACTEHUM U dKUBOTHBIX.

OnuceIBaTh YKOJIOTHYCCKHUE CTpaTeruun
BHUIOB
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8.3

DKoJiornyeckas HUIlIa
BUIA

[TonsiTrie 00 PKOTOTUUECKON HUIIIE
Busa. Mectoobutanue. MHOromepHas
MOJENb dKoornyeckon numm 1. W.
XaTynHCOHA. PazMepsl IKOJIOrMYeCKOU
Huid. [loreHunansHas u
peaJM30BaHHas HUILIH.

Bup kak cucrema nonynsinuii. Apeasl
BHUJIOB. BU/IbI U UX )KU3HEHHBIE
CTpaTeruu. JKOJIOTUUECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEACHUS U
MHUT'PALi KUBOTHBIX.

buosiornueckre MHBa3UM 4yKEPOIHBIX

PackpsiBaTh conepkaHue TEPMUHOB U
MOHSATUI: SKOJIOTUYECKas HUIIA, BU/I,
apeall, UHBa3usl.

XapakTepu3zoBaTb MHOTOMEPHYIO
MOJEJb YKOJOTUYECKOM HUIM /1.

N. XaTunHcoHa.

[IpuBOIUTE TPUMEPHI IKOJIOTUUECKUX
HUII Pa3HbIX BUIOB pPACTCHUU U
KUBOTHBIX.

BBISBIIATE OTIIMYNE SKOJIOTHYECKOM
HUIIINA BUJA OT €T0 MECTOOOUTaHMS.
['paduyeckn n300paxxarh
MHOTOMEPHYO MOJIEINIb SKOJIOTHYECKOH

BUJIOB.
JdeMoHcTpanuu

Ilopmpem: J1. W.

XatuuHCOH. Tabauysl u

cxemoul: «Monaein

skosiorndeckor mumu [l. W.
XaTYNHCOHAY.

Oo0opynoBanue: repbapuu pacTCHHI;
KOJUICKIIMU )KUBOTHBIX.

JlaGoparopHasi padora

HUILIMU JJ1s1 Pa3HbIX BUAOB. BBISBIATH
MPUYMHBI Pa3INUUil B pa3Mepax
HKOJIOTUYECKON HUIIM Y Pa3HBIX BUJIOB
PaCTEHUH U )KUBOTHBIX. AHAIIM3UPOBATH
IIPUYMHBI U MOCJIEICTBUSI CMEHBI
DKOJIOTMYECKON HUILH
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«IIpucnocoOieHus: ceMsiH pacCTeHU K
pPacCCEICHUIO

HToro 4acos 1o teme 9
9 Tema «IK0J0rus cO00IIECTB. IKOJOrHIECKHE CHCTEMbI»
9.1 | CoobmecTBO 1 Coo0mecTBa oprann3moB. buorneHos PackpbIBaTh cojepkaHue TEPMUHOB
OpraHHU3MOB — ¥ €ro cTpyKTypa. CBsA3U MEK Iy Y OHATHH: OMOIIEH03, OMOTOII.
OHOIIEHO3 OpraHU3MaMH B GHOILIEHO3E. XapakTepu30BaTh OMOIIEHO3 U €0

JdeMoHcTpanuu
Tabnuysl u cxemolr: «CTpyKTYypa
ouoreHo3a, «JKocHucTeMa

MU POKOJIMCTBCHHOI'O Jecay,
«DKocHucTeMa XBOMHOIO Jeca

CTPYKTYpPHbI: BUJIOBYIO,
MPOCTPAHCTBEHHYIO, TPOUUECKYIO.
[lepeyucnsaTe U NPUBOAUTH
IIPUMEDPBI CBSA3EU MEXKITY
opraHu3MaMu B OHOIICHO3E
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9.2

DKocucTeMa

DKocucTeMa Kak OTKPBITasi CUCTEMA
(A.JI. Tencnm). OyHKIHMOHAIBHbBIC
OJIOKM OpPTraHU3MOB B 3KOCHCTEME:
IIPOYIICHTHI, KOHCYMEHTHI, PEAYIICHTHI.
Tpoduueckue ypoBHH.

Tpoduueckue menu u ceTy.

PackpbiBaTh conepxkaHue TEPMUHOB U
MNOHSTHI: SKOCUCTEMA, TPOAYLIEHTHI,
KOHCYMEHTBI, PETYyLEHTHI,
Tporueckre ypoBHU, TPOPUUYECKUE
(MUIIeBBIC) IEMHU U CETH.

Ha3bIBaTh CTpYKTYpHBIE KOMIIOHEHTHI
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AOnoTHdeckue 0JI0KU SKOCHUCTEM.
[TouBBI M WIBI B 3KOCUCTEMAX.
KpyroBopot BemiecTB U MOTOK IHEPTUU
B OKOCHCTEME.

JdemoHcTpanuu

Ilopmpemuwi: B. H. Cykaues, A.

J1. Tencnu.

Tabauyvl u cxemol. « DYHKITMOHATBHBIC
I'PYIIIBI OPTAaHU3MOB B 9KOCUCTEME),
«KpyroBopoT BEIIECTB B 9KOCUCTEME,
«llenu nmutanus (macTOUIIHAS,
JIETPUTHAS )».

O6opyaoBaHue: repOapuu pacTeHUM;
KOJIJIEKIIMY HACEKOMBIX; Yy4eJia MTHUIl

Y 3BEpeH

HKOCUCTEMBI.

Xapakrepu3oBaTh PyHKIHHU U
MIPUBOIUTH TPUMEPHI

OpraHU3MOB B SKOCUCTEME Ha
OCHOBE MMEIOIIUXCS 3HAHUN O
pacTeHusx, rpudax, OakTepusx

U )KUBOTHBIX.

OnuchIBaTh KPYroBOPOT BEIIECTB H
MOTOK PHEPTHUH B IKOCUCTEME.
OOBSCHATH POJIb OPTaHU3MOB B
OHOJIOTUYECKOM KPYTrOBOPOTE
BEIIECTB U TTOTOKE SHEPIHH.
[TpuBOIUTH IPUMEPHI OPTAHU3MOB,
3aHMMAIOIINX Pa3HbIe YPOBHU
TPOPUIECKUX TUPAMHI/I.
CocTaBiTh CXEMBbI IEPEHOCA
BEILIECTBA U YHEPTUU B
sKOocUcTeMax (LIeNHU MTUTAHUSA).

CpaBHI/IBaTL HaCT6I/IIHHBIe U ACTPUTHBIC
OCIIN IMMUTaHUA

194




®denepanbHas padbouas mporpamma | buonorus. 10—11 knacces! (yriryOieHHbIH YPOBEHD)

9.3

DKOJIOTUUECKHUE
MIPaMU/TbI

OCHOBHBIE TOKA3aTENN YKOCHCTEMBI.
buomacca u npoxykuus.
DKOJOTUYECKHUE MUPAMUIbI YUCE,
OroMacchl M SHEPTHUH.

JdemoHcTpanuu
Tabnuyvl u cxembl: «IKOJIOTUUECKAS
NUPAMUIA YUCED», «IKOIOTNYECKas

PackpbiBaTh conepxkaHue TEPMUHOB U
MOHATHI: NpoAyKIus, OuoMacca,
HKOJIOTMYECKasi MUpaMuaa.
XapakTepu3oBarTh IIpaBuia
HKOJIOTMYECKUX MUPAMHU/T YU CEIL,
OroMacchl U YHEPrUU.

OOBSICHATH NPUYUHBI PA3TUYUI

nupamMuia OMoMacch,

«OKoJornyeckasl nupaMua SHeprum»

B MNPOJYKTUBHOCTH Y Pa3HBIX
HKOCHUCTEM.

[IpuBOOUTH MPUMEPHI TPAKTUUECKOTO
MIPUMEHEHHUS TTPaBUII IKOJIOTUYECKUX
MApaMU/I.

CpaBHUBaTh OMOMACCY M MPOAYKIIHIO
HKOCUCTEM CylIU U MHUpPOBOro oKeaHa

195



®denepanbHas padbouas mporpamma | buonorus. 10—11 knacces! (yriryOieHHbIH YPOBEHD)

9.4 | zmeHeHnus HanpasneHnnsie 3akOHOMEpPHBIE CMEHBI | PackpbIBaTh COAepKaHUE TEPMUHOB U
COO0IIECTB — coobuiecTB — cykueccuu. [lepBuunsie MOHSTUN: CYKLIECCHUSI, KIMMAKCHOE
CyKLIECCUU 1 BTOPUYHBIE CYKILIECCUU U UX COOOIIECTBO, CYKIIECCUOHHBIN PS/I.

MPUYUHBI. AHTPOTIOTEHHBIE XapaKkTepru3oBaTh CyKIIECCUU:
BO3/ICUCTBUSA HA CYKLECCUH. [IEPBUYHBIE U BTOPUYHBIE, IPUBOIUTH
KnumakcHoe cooO1iecTBo. UX MPUMEPHI U HA3bIBATh NPUYUHBI
buopaznooOpa3zue u moysHoTa CMEHBI COOOIIECTB.

KpYTroBOpOTa BEIIECTB — OCHOBA CpaBHUBaTh BPEMEHHBIE U KOPEHHBIC
yCTOﬁqHBOCTH coo6mec’[]3, 6I/IOFCOHCH03H Ha KOHKPCTHBIX
JleMoOHCTpAUH IpUMEPAX CBOEU MECTHOCTH.
Tabnuywt u cxemol: «ObpazoBaHue Monenuposath pe3ybTaThl ponecca
6os0Tay, «IlepBHIHAS CYKIIECCHS, CMEHBI OMOTEOIIEHO30B 10/ BIUSHUEM
«BoccranoBieHue eca mnocie aHTPONOTEHHOTO (PaKTOpa

IoXKapa»

9.5 | Ilpupoansie [IpupoaHbIE SKOCUCTEMBI. PackpsiBaTh coqiep:kaHue TEPMUHOB U
3KOCUCTEMBI MOHATHI: (UTOTIAHKTOH,

JdeMoHcTpanuu

Tabauywl u cxemvl. « IKOCUCTEMA
HTUPOKOJIUCTBEHHOT O jecay,
«DKOCHCTEMa XBOMHOIO JIecay,
«DKocucTtema o3epay.

300TJIAaHKTOH, SIPYCHOCTb.
XapaKkTepu30BaTh NPUPOIHBIE
HKOCHUCTEMBI, UX OCHOBHBIE
KOMIIOHEHTHI (Ha IpuMepe 03epa,
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OGopynoBaHHe: aKkBapUyM KakK MOJEIb | XBOMHOIO M HIMPOKOIMCTBEHHOIO
HKOCUCTEMBI. neca). OOBSACHATh NPUYUHBI PATUYHON

IKCKYpeHsi «DKCKYPCHS B THIIMYHBI | OMOMACCHI IPOLYLICHTOB 1
ouoreoneHo3 (B ayOpaBy, Oepesnsik, | KOHCYMCHTOB B IIPUPOJHBIX

€JIbHUK, HA CYXOJIOJIbHBIN OKOCHUCTEMAX.

WM TIOHMEHHBII JIyT, 03ep0, GOI0TO)» CocTaBiaTh NaCTOUIIHBIC U ICTPUTHBIC
LENH TUTAHUS IPUPOHBIX IKOCUCTEM.
[TpuBOAUTH IPUMEPHI OPraHU3MOB,
BXOJISIIIIUX B COCTaB (DUTOIIAHKTOHA,
300IJJAHKTOHA, OEHTOCA.
OOGOCHOBBIBATH POJIb SIPYCHOCTH B
YKU3HU HA3€MHBIX Y9KOCHUCTEM.
CpaBHHMBATh OMOMACCY U MPOAYKITHIO
BOJIHBIX U HA3€MHBIX SKOCUCTEM
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9.6

AHTpPONIOT€HHBIE
HKOCUCTEMBI
(arposkocucTeMbl)

AHTpPONIOTEHHBIE YKOCUCTEMBI.
ArposkocucTema.

ArpoueHo3s. Paznuuusa mexay
AHTPONOT€HHBIMU U
IPUPOJHBIMU SKOCHCTEMAMH.
JdemoHncTpanuu

Tabnuysl u cxemol: K ATPOLIEHO3Y,
«KpyroBopoT BEMIECTB U OTOK
SHEPI'UU B arpoLieHO3E».
Oo0opynoBanue: repbapuu
KyJIBTYPHBIX U JUKOPACTYIIUX
pacTeHUM.

IKCKypcust «IKCKypCust

PackpsIBaTh copepkaHue TEPMUHOB U
MIOHATUI: arpO’KOCUCTEMA,
arpoLeHo03, MOHOKYJIbTYpA.
XapakTepru3oBaTb OCHOBHBIE
KOMIIOHEHTBI arpOdKOCUCTEMBI.
[IpuBOAUTH MPUMEPHI

arpOdKOCUCTEM.

CocTaBiATh UENU MUTAHUS
arporieHo3a. OO0CHOBBIBATH MPUYUHBI
HU3KOW YCTOMYMBOCTHU arpOdKOCUCTEM.
CpaBHUBATh arpO3KOCHCTEMBI U
IIPUPOJIHBIE IKOCUCTEMBI.
XapakTepu3oBaTh pojb YEJIOBEKA

B arpo’KoCcHUCcTEMY (Ha 1oJie
WIH B TETUTMYHOE XO35HCTBO)»

B COXPAaHEHUU YCTOUYUBOCTHU
arpO3KOCUCTEM
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9.7

YpO603KOCUCTEMBI.
OKOMOHUTOPHUHT

Yp603KOCUCTEMBI. OcHoOBHbIE
KOMITOHEHTBI YPOOIKOCUCTEM.
lNopoxackas dnopa u payna.
CunHaHTpOnU3anus rOpoICKON

daynsl. buonornueckoe u
X034MCTBEHHOE 3HAUEHUE
arpodKOCHUCTEM U YPOOIKOCHUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aUMOJCUCTBUM
OpraHu3moB B 3kocucteMax. IlepeHoc
SHEPI'UH U BEIIECTB MEXTY
CMEKHBIMH dKOCUCTEMAMH.

Y CcTOMUYUBOCTH OPraHU3MOB,
HNOMYJIALMI U 9KOCUCTEM B YCIIOBHIX
€CTECTBEHHBIX U aHTPOIOTEHHBIX
BO3/EMCTBUN.

Metono0s10rusi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPONOTEHHBIX
DKOCHUCTEM.

JdemoHcTpanumn

Tabauywvl u cxemwl: «IIpumepsl
ypOOIKOCHUCTEM.
IIpakTuyeckas padora
«/3yuenue u onucanue
ypOOIKOCHUCTEMBI.

PackpsiBaTh conep:kaHne TEPMUHOB
U TIOHSTHI: ypOOIKOCcHUCcTEMA,
CHHAHTPOIU3AIHS, TOPOJICKAs
bnopa, ropojackas dayHa,
HYKOMOHUTOPHUHT. XapaKTepU30BaTh
OCHOBHBIC KOMITOHCHTBI
ypOoskocuctem. OnuchIBaTh
OMOJIOTMYECKOE U XO3MCTBEHHOE
3HAYCHHE YPOOIKOCUCTEM.
[TprBOIUTH IPUMEPHI U OIICHUBATH
COCTOSTHHE YpOOIKOCUCTEM CBOEH
MECTHOCTH.

BBISBISITE 0COOEHHOCTH TOPOACKOM
baopsl U hayHBbIL.

CpaBHUBaTHh YPOOIKOCUCTEMBI H
IPUPOTHBIC IKOCUCTEMBI
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JlabopaTopHas padora

«M3yuenue pa3zHooOpasus MEJKHX
MIOYBEHHBIX YJICHUCTOHOTUX B PA3HBIX
HKOCUCTEMAX)

HToro gacoB 1o teme 12

10 | Tema «buochepa — riod6anbHasi IKOCUCTEMA)
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10.1

buocdepa. Crpykrypa
1 cocTaB Ouochepsl

buocdepa — obuiennanerapHas
00o00uKka 3emMiH, e CyIIECTBYET
WIN CYIIIECTBOBAJIA )XU3Hb. Pa3BuTHE
npenacTaBieHuit o Ouocdepe B Tpyaax
9. 3rocca. Yuenne B.U. Bepnaackoro
o ouocdepe. Obmactu Ouochepsl u ee
coctaB. JK1Boe BelecTBo Onocdepbl
U ero (QyHKIHUU.

JdemoHncTpanuu

Ilopmpemuwi: B. . Bepnaackui,

3. 3rocc.

Tabauyvt u cxemwl: «I'eochepsl

3CMJ'II/I)>, «(DYHKHI/II/I KHUBOT'O BCIICCTBa»

PackpsiBaTh conepikaHne TEpPMUHOB H
NOHATUM: Ouocdepa, )KuBoe

BELIECTBO, KOCHOE BEIECTBO,
OMOKOCHOE BEIIIECTBO, OMOIEHHOC
BELIECTBO.

[TpuBOIUTE (POPMYITHMPOBKH OCHOBHBIX
nosnokenuu yuenus B. 1. BepHanckoro
o ouocdepe.

Xapaktepu3oBath 00s1acTu 6uocepbl
U MX COCTaB, Ha3bIBaTh 00JIACTH
pacnpocTpaHeHHs )KMBOT'O BEIIECTBA B
000J104YKax 3eMJIU U BBISBISATH
MPUYMHBI €70 PA3IUYHOTO
pacnpeieNieHusl.

[lepeuncnsath QyHKIIMHN KUBOTO
BelecTBa orocdepsl (razoas,
OKHUCJIUTEITbHO-BOCCTAHOBUTENbHAS,
KOHIIEHTPAI[MOHHAs, OMOXUMHYECKasi ).
[IpuBOAUTE IPUMEPHI
peoopa3yroIiero BO31€MCTBUS KUBOTO
BelllecTBa Ha Omocdepy.
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AHanu3MpoBaTh U OLICHUBATh
OMOJOTHYECKYIO HH(DOPMAIUIO O
IJ1I00JIbHBIX SKOJOTUYECKHUX
npobiemax 6uocdepsl,

MOJIy4aeMyIl0 M3 pa3HbIX
MCTOYHUKOB.

OuenuBath Bknaa B. U. BepHanckoro,

0. 310cca B CO3/IaHUE YUYCHUS
o ouocdepe
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10.2

3aKOHOMEPHOCTH
CYILLIECTBOBAaHMUS
ouocdepsl.
Kpyrosopotsl
BEIIECTB

3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ouocdepnl. OcoOeHHOCTH
ouocdepsl Kak riodanbHON
AKOCUCTEMBI. JIMHAMUYeCKoe
paBHOBecue B Ouocdepe.
KpyroBopoThI BeIIeCTB |
OMOTCOXUMUYECKUE ITUKITBI
(yrnepona, azora). PUTMHYHOCTB
SBJICHUH B Onocdepe.
JdemoHncTpanuu

Tabauyvt u cxemwl: «I'eochepsl
3emiiny», «OYHKIUN KUBOTO
BeniecTBa», «Kpyrosopor azora B
npupojae», «Kpyrosopot yriepoaa B
npupoae», «KpyroBopoT kucioposa
B nipupozae», «KpyroBopoT Boibl B
IPUPOIEH

PackpbiBaTh comepkaHue TEPMUHOB U
MTOHATHI: TJI00aJIbHAS DKOCHUCTEMa,
JUHAMHYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIIECTB,
OMOT€OXUMHUYECKUE TTUKITBI.
XapakTepru30oBaTh 0COOCHHOCTH
ouocdepsl Kak riaodarbHON
IKOCHCTEMBI.

Omnpenensats GyHKIUIO Ouochepsl B
oOecrieyeHuu OMOTeHHOTO KPYyroBOpoTa
BEIIECTB Ha TUTaHeTe. XapaKTepU30BaTh
OCHOBHBIE KPYTOBOPOTHI: BOJIBI,
yraepoja, az3ota. CpaBHUBAThH
0COOEHHOCTU KPYTOBOPOTA Pa3TUUYHBIX
BEIIECTB.

OrneHuBaTh 3HaUEHUE KPYTrOBOPOTA
BEIIECTB IS CYIIECTBOBAHUS KUZHU

Ha 3emuie.

OOBSICHATH POJIb OPTAHU3MOB
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B OHMOJIOTUYECKOM KPYTrOBOPOTE
BELIECTB.

BbISBISATE AUHAMUUYECKOE PABHOBECHE
ouocdepsl.

[IpuBOMUTE TPUMEPH PUTMUYHOCTHU
SBJICHUH B Onocdepe

10.3

30HAIBHOCTH
ouocdeprl. OCHOBHBIE
OMOMBI CYIIIH.

Y CTOMYMBOCTH
ouochepsl

3oHanbHOCTH Ouochepsl. [lonsitue o
oromMe. OCHOBHBIE OMOMBI CYIIIH:
TYH/pa, XBOWHBIE JIeCa, CMCIIIaHHbIC U
ITUPOKOJIMCTBEHHBIE Jieca, CTEIH,
CaBaHHBI, ITyCThIHU, TPOIIUYECKUE
jeca, BbIcOKoropbs. Knumar,
PACTUTEIILHBINA U KUBOTHBI MUP
oromMoB cymu. CTpykTypa U QyHKIHS
YKUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO
noTeHIaza 1 0uochepHbIX PyHKITHH.
JdeMoHcTpanuu

Tabauywvl u cxemol: «OCHOBHBIE OMOMBI
cymny, «KimMmatnueckue nosca
3emnny, «Tynapay, «Taiiray,
«CMenIaHHbBIN Jecy,
«1InpokouCTBEHHBIN J1ec», «CTenby,
«CaBanHay, «IlycThiH Y,
«Tponmueckuit aecy.

PackpsIBaTh copepkaHle TEPMUHOB U
MOHSTHI: OMOMBI, TYHApPA, XBOWHBIE
jeca, CMEIIaHHbIE Jieca,
HIMPOKOJINCTBEHHBIE JIECA, CTEIH,
CaBaHHBI, ITyCTbIHU, TPOIIUYECKUE
Jieca, BBICOKOIOpbs.

Iloxa3bIBaTh Ha KapTe

U XapaKTepU30BaTh OCHOBHbIE OMOMBI
CYILH.

CpaBHHMBaTh OCOOEHHOCTH KIIUMaTa,
II0YB, PACTUTEJILHOTO U JKUBOTHOI'O
MUpa pa3HbIX OMOMOB CYIIN 3eMIIH.
BBIABIATE IPUYMHBI 30HATIBHOCTH

B Onocdepe
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O0opynoBanue: repbapun pacTeHH
pa3HbBIX OMOMOB; KOJUIEKITUH KHBOTHBIX

Hroro yacoB mo teme 6

11

Tema «UeJsioBeKk U OKPYKAKOLIAS Cpelay
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111

BosneinctBue
YyejioBeKka Ha ouochepy

DKOJIOTUYECKHE KPU3ZHUCHI U UX
puyuHbL. Bo3aelcTBue yenoBeka Ha
ouocdepy. 3arpsi3HeHUE BO3TYIITHOM
cpeapl. OxpaHa Bo3ayxa. 3arpsi3HEHUE
BOJIHOM cpenbl. OXpaHa BOAHBIX
pecypcoB. Pa3pyiieHue moyBsl.
OxpaHa OYBEHHBIX PECYPCOB.
HN3meHeHue knumara.
JdemoHncTpanuu

Tabnuysl u cxemul: «3arpsi3HEHUE
aTMoc(epbl», «3arpsi3HeHHe
rupocepb», «3arps3HEHUE TOYBBD,
«ITapHUKOBBINA 2P hHeKT

PackpbIBaTh comepxaHue TEPMUHOB

U TIOHSTHUI: aTMocdepa,

BEIIIECTBA3ar PS3HUTEIH,

NapHUKOBBIN 3(PPeKT, «030HOBaAs
JIBIPa», «KUCIOTHBIC 0K,
ruapocdepa, 3BTpoduKaIus
BOJIOEMOB, T0YBA, DPO3Us MTOUB,
MECTUIU/IBI, DKOJIOTHYCCKUH KPHU3KC.
AHaIU3UPOBATH AHTPOITOTCHHBIC
dbaxTopbl BO3IeUCTBUS Ha Orocdepy
(poJb "enoBeKa B MPUPOJIE) HA Pa3HBIX
JTamax pa3BUTHsI YEJIOBEUECKOTO
oO1recTna.

XapakTepu3oBaTh IJ100aIbHbIE
HKOJIOTHYECKHUE TTPOOIEMBbI; OCHOBHBIE
HUCTOYHUKH aTMOC(EPHBIX
3arpsi3HEHUI; SKOJIOTUYECKUE
poOJIeMbl, CBSI3aHHBIE C
YBEITMYECHUEM TPAHCIIOPTA B KPYITHBIX
ropojiax; 3BTPO(UKAINIO BOJJOEMOB;
MIOCIICJICTBUS 3arPS3HEHUS BOJI
XUMHYECKUMU BEIIECTBAMU;
BO3/ICHCTBHE YEIOBEKAa HA TIOYBEHHBIN
MIOKPOB.

ApTryMEeHTHPOBATh 3HAUYCHUE
HKOJIOTUYECKUX 3HAHUH B PEIICHUN
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BOIIPOCA O MOJJIEPKAHUN YCTOUYUBOCTH
ounochepsl
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11.2

AHTpPONIOTEHHOE
BO3JICHCTBUE HA
PaCTUTEIIbHBIN U
YKUBOTHBIN MHUP.
OxpanHa npupobI

AHTpPOIIOT€HHOE BO3/ICHCTBUE HA
PaCTUTENBHBIN U )KUBOTHBIM MUD.
OxpaHa pacTUTEIBHOTO U )KUBOTHOTO
Mupa. OCHOBHBIE IPUHIIMIIBI OXPAHBI
npupoabl. Kpacubie kauru. Oco6o
OXpaHsEeMble IPUPOIHBIE
tepputopuu (OOIIT). borannueckue
CaJbl U 300JIOTMYECKHUE MTAPKHU.

JdemoHncTpanuu
Tabauywt u cxemot: «Ocob0

OXPAaHACMBIC ITPUPOAHBIC TCPPUTOPUN.

O6opynoBanue: dotorpaduu
OXpaHsAEMbIX PACTEHUI U JKUBOTHBIX
Kpacnout knuru PO, KpacHol kHUTH
peruona

PackpriBaTh copepkaHie TEPMUHOB U
TIOHSITUN: COKpAILEHUE
Oouropa3zHooOpasus, oXpaHa IPUPOIbL,
0c000 OXpaHsieMbl€ TPUPOIHbBIE
tepputopuu (OOIIT), 6oTannueckuit
caji, 300JI0THYECKUI MapK.
XapakTepu30BaTh [JIaHETAPHYIO
POJIb PAaCTEHUU U )KUBOTHBIX.
[IpuBOIUTH IPUMEPHI IPSIMOTO U
KOCBEHHOT'O BO3JICMCTBHS YeIOBEKa
Ha PacCTUTEIbHBIN U KUBOTHBIA MUP.
XapaKkTepu30BaTh IPUHIUIIBI
«BceMupHOU CTpaTeruu OXpaHbl
IPUPOJIBD».

[lepeuncnsaTb 0COOEHHOCTH Pa3IUYHBIX
OOIIT.

[TpuBoauts npumepsl OOIIT,
PaCIIOJIOKEHHBIX B CBOEH

MECTHOCTH. [[oKa3pIBaTh HA
MpUMeEpax OMacHOCTh COKpPAIEHUS
OMOJIOTUYECKOTO pa3HOOOpa3us
3emuu. [TpuBoAUTE IpUMEPHI PEIKUX
Y MaJIOYHMCIICHHBIX BUJIOB PACTEHUI
U KUBOTHBIX CBOEH MECTHOCTH,
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3aHeCeHHbIX B KpacHble KHUTH
pernoHoB u KpacHyro kaury PO

11.3 | PaunonanbHOE 2 OCHOBHBIE IPUHIUIIBI YCTOWUYHUBOTO PackpeiBaTh copepxaHue TEPMUHOB
OpUpOAOIIOIb30BAHUC Pa3BUTHS YEIO0BCYECTBA U IIPUPOIBI. U IIOHATHM: panMoHaJIbHOC
U YCTOMYUBOE ParmonanbHOe MPUPOAONOJIL30BAHUE, YCTOMYMBOE
Pa3sBUTHC IIPUPOJIONIOJIB30BAHUE U COXPAHECHUE pa3sBUTHUC, TNPUPOAHBIC PECYPCHI,
OMOJIOTMYECKOTO Pa3HOOOpa3us SKOJIOTUYECKUH CIIe]I.
3emin. OGIHE 3aKOHOMEPHOCTH XapakTepu30BaTh OCHOBHBIE TPUHIIMITBI
FHO63HBHBIX IKOJIOTUYECKUX YCTOﬁqHBOFO paSBI/ITI/ISI YycJIoBCUCCTBA U
Kpu3ucoB. OcoOeHHOCTH MPUPOBI.
COBPEMEHHOI'0 KpU3HKCa U €ro OnuceiBaTh HEMCUEPIIAEMBIE U
BEpOATHBIE NIOCHEeACTBUsA. PazBuTne ycuepriaeMble IPUPOIHBIE PECYPCHI,
METOJ0B MOHUTOPHUHIA Pa3BUTHS MMOJYCPKUBAA OTHOCUTCIbHOCTD
OITACHBIX TEXHOT€HHBIX MPOLIECCOB. HCHUCYCPITACMOCTH TIPUPOTHBIX
JlemMoucTpaHuu pPECYpCOB; XapaKTepU30BaTh IPOLIECCHI
TaGruywr y CxeMbL: «Mogey | X BO3HHKHOBEHHS U YCJIOBHUSA CPE/Ib,
YIPABJIAEMOTO MUPAY MPUBOJIAIINE K UX (POPMHUPOBAHUIO.
PackpbiBaTh ipoOIeMBbI
PAlMOHAIBHOTO MPUPOIOIIOIb30BAHUS
Y HAXOJUTH IyTH UX PELICHUS
Nrtoro yacos o teme 6
PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102

YACOB I10 ITPOTPAMME
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IMEPEYEHB (KOAU®PUKATOP) IPOBEPSIEMBIX TPEFOBAHUI K
PE3VJBTATAM OCBOEHHUS OCHOBHOM OFPA3OBATEJBHOM
IPOT'PAMMBI CPEJTHETO OBIIIETO OBPA3SOBAHMUS Y DJIEMEHTOB
COJIEP)KAHMS 11O BUOJIOT NN

IIpoBepsiembie Ha EI'D mo Omosoruu tpedoBaHus K pe3yJibTaTaM OCBOCHUS

OCHOBHOI 00pa30BaTe/IbHOI NMPOrPaMMBbI CpeIHero 001ero o0pa3zoBaHust

Kon
IPOBEPSEMOTO
TpeboBaHuUs

[TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yIbTaTaM OCBOCHHUS
OCHOBHOM 00pa3oBaTeIbHON NPOrpaMMbl CPETHETO OOIIETO

o0Opa3oBaHUs

1

ChopMUpOBaHHOCTh 3HAHUK O MECTE€ M POJU OWOJIOTHU B CUCTEME
€CTEeCTBEHHBIX HayK, B dbopmupoBaHUU COBPEMEHHOM
€CTEeCTBEHHOHAYYHOU KapTUHBI MUPA, B TTO3HAHUU 3aKOHOB MPHUPO/IbI
W pEeHIeHWH  JKU3HEHHO  BaXHBIX  COIMAIBHO-ITHYECKHUX,
HKOHOMHYECKHUX, IKOJIOTUUECKUX MPOOJIEM YeTOBEUYECTBa, a TAKKe B
pEIIEHHH BOMPOCOB  PAIMOHAJIBHOTO  MPUPOJONOJIB30BAHUS, B
(GbOpMHUPOBAaHUU LIEHHOCTHOTO OTHOUIEHUSI K MPHUPOJAE, OOIIECTBY,
YeJIOBEKY; O BKJIaJIe POCCUUCKHX U 3apYOESKHBIX YUEHBIX — OMOJIOTOB B
pa3BuUTHE OUOJIOTHH

Brnanenne cuctemoii 3HaHM 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, UCIIOIb3YEMBIX B OMOJIOTUUECKUX MCCICIOBAHUSX JKUBBIX
O0OBEKTOB MW DJKOCHCTeM (OmMHcaHWe, HW3MEpPEHHe, IMPOBEJCHUE
HAOIIOJIEHN); Coco0aMM BBISIBJICHUS M OIICHKH aHTPOIOTCHHBIX
W3MEHEHUH B IIPUPOJIE.

YMeHue BbIABUTaTh TMIIOTE3bI, MPOBEPATH X KCIEPUMEHTATBHBIMHU
cpeacTBaMu, GOPMYIUPYS 1Ie7b HCCIICJIOBAHUSA, aHAIM3UPOBATH
MTOJIYYEHHBIE PE3YJILTATHI U J€JIaTh BHIBOBI.

BrisiBieHre 3aBUCUMOCTH MEXAY HMCCIECAYEMBIMH BEJIUYHMHAMMU,
00BSICHEHNE TIOJIYYCHHBIX PE3YIbTaTOB U (POPMYIUPOBAHHUE BBHIBOJIOB
C UCIIOJIb30BAHNEM HAYYHBIX TOHATUI, TEOPHUI U 3aKOHOB

210



®denepanbHas padouas nmporpamma | buonorus. 10—11 kmaccer (yriryOaeHHBIH YPOBEHbD)

YMeHue BianeTb CUCTEMOM OMOJIOTMUECKMX 3HAaHWUW, KOTOpas
BKJIFOYAET: OCHOBOIIOJIAraronue OMoJIOrMYeCKUe TEPMUHBI U TTOHSATHUS
(KU3HBb, KJETKAa, TKaHb, OpraH, OpPraHW3M, BUJ, MOMYJISIHS,
JKocHucTeMma, OwuoileHo3, Ouocdepa; MeTaboOIU3M, TOMEOCTa3,
KJIETOYHBI ~ MUMMYHHUTET, OuocuHTe3 Oeika, OHOMOIUMEPHI,
JTUCKPETHOCTb, caMOpeTyJIsIus, CaMOBOCIIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, U3MEHUUBOCTh, JHEPTO3aBUCUMOCTh, POCT

U pa3BUTHE);

OMoJOrMuyecKkue  Teopuu:  KieTtouyHas  Teopus . IIIBanHa,

M. Ilnennena, P. Bupxosa; KJIOHAIbHO-CEJIEKTUBHOTO UMMYHUTETA
IL Opnux, N.n. MeunukoBa, XpOMOCOMHas Teopus
HacneacTBeHHocTH T. Moprana, 3akoH 3apojbiinieBoro cxojictsa K.
bapa, sBomonmonnas teopust Y. [lapBuHA, CMHTETHYECKas TEOPUS
IBOJIIOLINH, TeOpHs aHTpororeHesa Y. JlapsuHa; Teopusi OuoreoreHo3a
B.H. CyxkaueBa; yuenne H.U. BaBunoBa o mieHTpax MHOTOOOpa3us u
NPOUCXOKACHUSI KYIbTYpHBIX pacTeHui, yuenne A.H. CeBepuoBa o
NyTSX W HalpaBlEeHUSX 3Boyronuu, yuyeHue B.M. Bepnaackoro — o
ouocdepe); 3aKoHBI (€IUHO0OPA3Us MOTOMKOB MEPBOT'O MOKOJICHHUS,
pacleryieHrs MPU3HAKOB, HE3aBUCUMOI'0 HACIEOBAaHUS TPU3HAKOB [ .
MeHpnens; CUEIUIEHHOrO0 HAacleJOBaHUs IPU3HAKOB W HapYLICHUS
cuersieHuss TeHoB 1. MopraHa; TrOMOJOTMYECKHX PSJIOB B
HacjleACTBeHHONM wu3MeHunBocTH H.M. BaBuioBa; reHeTHYECKOro
paBHoBecus [x. Xapau u B. BaiinGepra; 3apoasimeBoro cxojacrsa K.
bapa; 6uorenetndeckuii 3akon J. ['exkenst, @. Mronmepa); TpUHITUTIBI
(4UCTOTHI TAMET, KOMILJIEMEHTAPHOCTH );

npaBuia (MuauMyMa 1O. JInOuxa, 3K0I0rHYecKo MUPaMUJIbl YHCEIL,
OuomMaccel W dHEprum); Tunotesbl (koanepBatHoit A.M. OnapuHa,
NEPBUYHOTO OyJIbOHA

JIx. Xonneitaa, mukpochep C. Doxkca, pudo3uma T. Uek)

YMeHue pemiatb MOUCKOBbIE OHOJOTMYECKHUE 3a7adyM; BBISBISATH
NPUYUHHO-CIIEICTBEHHBIE CBS3U MEXKITY UCCIIETyeMbIMU
OMONOTUYECKUMH O0BEKTaMH, TMPOIECCAMU W SBIICHUSIMH; JENaTh
BBIBOJbl M TPOTHO3bl HAa OCHOBAHUU IMOJYYEHHBIX PE3YJIbTATOB;
COCTaBJISITh FTEHOTUITMYECKUE CXEMbI CKPEIIIUBAHMUS JJIsI pa3HbIX THUIIOB
HACJIEJIOBAaHUSA NPU3HAKOB Yy OPraHU3MOB, COCTaBISITb CXEMBI
nepeHoca BEIIECTB W SHEPruu B IKocUcTeMax (Lenud MNUTaHus,
MUIIEBBIE CETH)
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YMeHue ycTaHaBIMBaTh B3aMMOCBSI3M MEXIY CTPOCHHEM U
(YHKUMSMH: OPraHOMJOB, KJIETOK pa3HbIX TKaHEH, opraHaMu u
CUCTEMaMU OPraHoOB Yy pacTE€HUM, KMBOTHBIX M YEJIOBEKA; MEXAY
sTanamMu oOMEHa BEILECTB; dTallaMU KJIETOYHOT'O LUKJIA U AKU3HEHHBIX
OUKJIOB  OpPraHW3MOB; dTanaMyd  SMOpPHUOHANBHOIO  Pa3BUTHUS,
T€HOTUIIOM U (PEHOTUIIOM, PEHOTUIIOM U (paKTOpaMHU CpeJibl OOUTAHNUS;
OpOoLECcCaMU  3BOJIOLMM; JBIXKYLUIMMU CHJIAMU  AHTPOINOIEHE3a;
KOMITOHEHTaMH PA3JIMYHbIX YKOCHUCTEM U MPUCIOCOOJECHUSIMH K HUM
OpraHu3MOB

YMenue BBIACITh CYHICCTBCHHBIC IIPHU3HAKU: CTPOCHUSA BHUPYCOB,
KJICTOK IMPOKAPHUOT U 3YKAPUOT, OJHOKIICTOYHBIX

¥ MHOTOKJICTOYHBIX OPraHU3MOB, BHJIOB, OMOTEOIICHO30B, SKOCHCTEM
U Ouocdepbl; CTPOCHHUS OPraHOB M CHCTEM OPraHOB pacTCHUH,
KUBOTHBIX, YeJI0BEKa, MIPOIIECCOB KU3HEACSITEILHOCTH,
NPOTEKAIONIMX B OpraHM3Max pacTeHUM, >KUBOTHBIX M YEIOBEKA;
OMOJIOTMYECKUX  MPOIECCOB: OOMeHa BemecTB (MeTabou3Mm),
uH(bOpMAIMKM U TPEBPALEHUSI SHEPTUU, OPOKEHUsI, aBTOTPODHOTO U
reTepoTpoHOTO THUMOB MUTaHUS, (POTOCHHTE3a M XEMOCHHTE3a,
MUTO3a, Mei03a, raMeToreHe3a, SMOpruoreHesa, mocTIMOPUOHATBHOTO
pPa3BUTHs, Pa3MHOXKCHHS, WHIUBUIYaTbHOTO Pa3BUTHS OpraHU3Ma
(OHTOreHe3a), B3aUMOJCWUCTBUSI TE€HOB, TETEPO3MUCA; JICHUCTBHIA
UCKYCCTBEHHOTO OTOOpa, CTaOMIM3UPYIOIIEro, JBIDKYIIETO M
pa3phIBAIOIIETO €CTECTBEHHOTO OTOOpa; aJIONMaTPUYECKOro U
CUMIIATPUUECKOTO BHI000pa30BaHMSI; BIMSHHS JIBIDKYIIMX CHII
SBOJIIOIMM  HA  TEHO(POHI  TOMYJSIIUU;  MPUCITOCOOIECHHOCTH
OpraHU3MOB K Cpele OOWTaHWsA, 4YEpeJIOBaHUS HAIPABICHUM
ABOJIIOIUH; KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTHUH B IKOCHCTEMAX
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ChopMupoBaHHOCTh YMEHHS BBIACIATH CYIIECTBEHHBIC MPHU3HAKU
BUPYCOB, KJIETOK MPOKAPUOT M OSYKAPHOT; OJHOKIETOYHBIX U
MHOTOKJIETOUYHBIX OPTaHU3MOB, BUJIOB, OMOTE€OIIEHO30B U IKOCHCTEM;
0COOEHHOCTH MPOIIECCOB OOMEHA BEILIECTB U MPEBPAIICHUS YHEPTUU B
KJIeTKe, (POTOCHHTE3a, IIACTUUYECKOTr0 M JHEPreTUYecKoro oOMeHa,
XeMOCHHTE3a, MHTO3a, MeHo03a, OIUIOJOTBOPEHUS, pPAa3BUTUS W
Pa3MHOKEHUS, MHAWBUYaIbHOTO PAa3BUTHsI OpraHu3Ma (OHTOTeHe3a),
060pBOBI 3a CYIIIECTBOBaHHE, €CTECTBEHHOTO otbopa,
BU000pa30BaHus, MPHUCIIOCOOJICHHOCTH OpPraHU3MOB K  Cpefe
OoOuTaHWsI, BIWSHHUS KOMIIOHEHTOB JKOCHUCTEM, aHTPOTOTCHHBIX
MU3MEHEHUH B 9KOCHCTEMAaX CBOCH MECTHOCTH, KDYTOBOPOTA BEIIECTB U
NpEeBpalleHus: SHEPTUU B Onocdepe

YMenue HCIIOJIB30BAaTh COOTBCTCTBYIHOIIHC APIryMCHTHI,
6I/IOJ'IOI‘I/I‘{€CKYIO TCPMHUHOJIOTUIO U CHUMBOJIMKY IJIA JOKA3aTCJIIbCTBA
poaAcCTBa OPraHU3MOB PA3HBIX CUCTCMATUYCCKUX T'PYIII, B3AUMOCBA3HN
OpraHnu3dMoOB M CpPCIAbI 06I/ITaHI/I$I; CANHCTBA YCJIOBCYCCKUX pPacC,
H€O6XOIII/IMOCTI/I 3A0pOBOTO 06pa3a KHN3HU, COXpaHCHUA
pa3Hoo6pa31/I;I BHUJOB M 3KOCHUCTCM KaK YCJIIOBUA COCYIICCTBOBAHUA
IMpUpPOAbI U YCIIOBCUCCTBA

YMeHrne KpUTHYECKH OlEHUBATh HHPOPMAIMIO OHOJIOTUYECKOTO
coJiepKaHMs; UHTEPIPETUPOBATh ITUUECKHE ACTIEKThI COBPEMEHHBIX

UCCIIEJIOBaHUA B OWOJNIOTMH,  MEAWIMHE, OHOTEXHOJIOTUU;
paccMaTpuBaTh rJ100aabHbIE AKOJIOTHUECKHUE poOJIeMBI
COBPEMEHHOCTH, (POPMHUPOBATH IO OTHOIICHHUIO K HUM COOCTBEHHYIO
HO3UILINIO

IlepeyeHb 3J1eMeHTOB coJep:kaHus, MpoBepsieMbIX Ha EI'D no 6mosornu

Kon [IpoBepsieMblli A3TIEMEHT COACPHKAHUS
1 buonorus kak Hayka. JKUBbIE CUCTEMBI U UX U3YUYEHUE
1.1 CoBpemeHHasi OMONOTUsA — KOMIUIEKCHAsi HayKa. buojornueckue Haykd U

N3y4aCMbIC HMHU HpO6J’ICMBI. CDYHI[aMeHTaJ'II)HI)IG, IMPUKIAJHbIC K IIOUCKOBEIC
HAayY4YHbIC UCCJICAOBAHUA B OHOJIOTHH.

3HadeHue 61osoruu B GOPMUPOBAHUM COBPEMEHHOMN €CTECTBEHHO-HAYYHOM
KapTuHbl Mupa. [Ipodeccun, cBa3anHbie ¢ OMoIoTHEH. 3HaUCHHE OMOTIOTUH
B MPAKTUYECKON JICSTEIBHOCTH YEJIOBEKA: MEAUIIMHE, CEIbCKOM XO3SICTBE,
MIPOMBIILIEHHOCTH, OXPaHE MPUPOIbI
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1.2

KuBbie cuCTEMBbI Kak IpeaAMET u3ydeHus ouonaorun. CBONCTBA )KUBBIX
CHUCTEM: €IUHCTBO XUMHUYECKOI'0 COCTABA, TUCKPETHOCTD U LIETTOCTHOCTD,
CIIOKHOCTh H YIIOPAAOYEHHOCTD CTPYKTYpPBI, OTKPBITOCTb,
CaMOOpraHu3alus, CaMOBOCIIPOU3BEICHUE, PA3APAKUMOCTD, U3MEHUYUBOCTD,
pPOCT U pa3BUTHE.

YpOBHU OpraHu3aldd JKUBBIX CHUCTEM: MOJIEKYJSAPHBIA, KIETOYHBIN,
TKaHEBBIM, OPraHU3MEHHBIM, IONYIALMOHHO-BUIOBOM, 3KOCHUCTEMHBIN
(OuoreorieHoTHYECKUi ), 6nochepHbiit. [Ipoiieccrl, MPOUCXOSAIINE B )KUBBIX
cucrtemax. OCHOBHBIE NMPU3HAKU KUBOT0. JKM3HB Kak (hopma CyIIIeCTBOBaHUS
MaTepUn

1.3

Mertoasl Ouonorndeckor Hayku. HaOmronenue, usmepeHnue, IKCIepUMeHT,
cucreMaTusanus, MeTaaHanu3. IloHsTue O 3aBUCHUMONM U HE3aBHUCUMOM
nepemeHHou. I[lnanupoBanue skcnepuMeHTa. [locTaHOoBka W mpoBeEpKa
runote3. HyneBas rumotesa. IloHsiTue BBIOOPKM W €€ JOCTOBEPHOCTD.
Pa36poc B Ouosorndeckux gaHHbIX. OIEHKAa JOCTOBEPHOCTU TOJYUEHHBIX
pe3ynbTaToB. [IpUUMHBI UCKaXKEHUS PE3YIbTATOB dKCIepuMeHTa. [loHsaTHE
CTaTUCTUYECKOTO TECTa

Knerka kak Ouojiornueckast cuctema

2.1

Knerka — cTpykTypHO-QYHKIIMOHaIbHAs eIuWHULA KuBoro. Vcropus
oTKpbITHS KIeTku. PaboTel P. I'yka, A. JleBenryka. Knerounas teopus (T.
[IIBanH, M. lIneitnen, P. Bupxo). OCHOBHbIE MOJIOKEHHSI COBPEMEHHOMN
KJICTOYHOM TEOPHH.

MeTtoasl  MOJIGKYJISIPHOM H  KJIETOYHOM  OHOJIOTMH:  MHKPOCKOITHS,
xpomaTorpadus, 3MeKTpodope3, METoT MEUEHBIX aTOMOB,

muddepennmanbHOE EHTPUDYTUPOBaHNE, KYJIbTUBUPOBAHUE KIETOK

2.2

XHUMHUYECKUN COCTaB KIETKU. MaKpo-, MUKPO- U YJIBTPAMUKPOIJIEMEHTHI.
Bopna u ee ponb Kak pacTBOpUTENS, pEareHTa, y4acTUE B CTPYKTYPUPOBAHUHU
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KIIETKH, TEIUIOperyisiuuu. MuHepaibHble  BEHIECTBA  KJIETKH, UX
Ouosioruueckas pojib. Pojib KATHOHOB U AHMOHOB B KJIETKE.

buonoruyeckue nonumepsl. benku. AMHHOKHCIOTHBIA COCTaB OEJIKOB.
CtpykTypsbl 6eKOBOM MosieKyibl. [lepBuunas cTpykTypa Oenka, nentuaHas
CBsA3b. BTopuuHas, TpeTuyHas, 4eTBEpTUYHAsl CTPYKTYphbl. JleHaTyparus.
CaoiictBa OenkoB. Knaccuduxanuss OenkoB. buonorunueckue QyHKIMU
OEJIKOB.

VYrneBonsl. MoHocaxapuipl,  AMCaxapuabl,  OJUTrocaxapujibl |
nonucaxapujibl. OOUN TIaH CTPOCHUSI U (PU3UKO-XMMHUYECKUE CBOICTBA
yriaeBoaoB. buonornueckue pyHKIIUU yrieBOIOB.

Jlunugael.  [mapodunbsHO-rUapOodoOHBIE  cBoiicTBa.  Knaccudukamms

munuaoB.  Tpurmunepuabl,  Gocoaunuapl,  BOCKH,  CTCPOUJIBI.
buonornyeckne ¢ynkmum gunugoB. OOmuMe CBOWCTBA OMOJOTHYSCKHUX
MeMOpaH —  TEKy4YecCTb, CIOCOOHOCTH K CaMO3aMBIKaHUIO,
MOJTYTIPOHUIIAEMOCTb.

Hyxkneunossie kuciotel. [JTHK u PHK. CtpoeHre HYyKJIEMHOBBIX KHUCIOT.
Hykneortunsl. Ilpunnun kommieMeHtapHoctu. [lpaBuno Yapraddda.
Crpyxkrypa JIHK — nBoitHas criupans. MecToHaxoXIeHHe U OMOJIOTUYECKUE
dbyakuuu JITHK. Buasr PHK. ®ynkiun PHK B kietke.

Ctpoenune moisiekyiabl AT®. Makpospruyeckue cBsizu B Mojiekysie ATO.
buonornueckue ¢ynkiun AT®. BoccTaHOBICHHBIE TEPEHOCUUKH, HX
¢ynkiuu B kietke. CeksenupoBanue [JHK.

CrpykrypHas Ouosiorus: OMOXUMHUYECKHEe U OMO(U3NYECKHE MCCIICI0BaHUS
coCTaBa M MPOCTPAHCTBCHHON CTPYKTYPhI OMOMOJIEKYJT
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2.3

Tunst KJIETOK: AyKapHOTUYeCKas U MPOKAPUOTHYECKAS.
CTpyKTypHOQ YHKIHOHAIBHBIE 00Opa30BaHUS KIETKU.

Crpoenue mnpokapuotuueckoil kietku. KiertouHnas crteHka OakTtepuil u
apxed. OcCOOEHHOCTH CTpPOEHUA TeTepoTpoHOM U  aBTOTPODHOMU
IPOKAPUOTHYECKUX KIETOK. MeCTO U poiib MPOKapUOT B OMOLIEHO3aX.
Crtpoenue U (GyHKIIMOHUPOBAaHUE YKapHOTUYECKON KJIETKH.
[Inazmaruyeckas memOpana (maazmanemma). CTpykTypa Iiia3zMaTudecKoin
MeMOpanbl. TpaHCHopT BelIecTB dYepe3 IJIa3MaTHUYECKyl0 MeMOpaHy:
naccuBHbIN (muddy3us, ooneruennas nuddys3us), akTUBHBIN (IEPBUYHBIN U
BTOPUYHBIM aKTUBHBIM TpaHcnopt). [lomynmpoHHUIIaeMOCTh MEMOpaHBHI.
PaGota HaTpuii-kanueBoro Hacoca. DHAOLMTO3: MUHOLMTO3, (ParouuTo3.
Ox3omuTo3. Kinerounas crenka. CTpykTypa U QyHKIIMH KIETOYHOM CTEHKH
pacTeHuii, rpuooB.

[utomnasma. [{utozons. [{utockener. [IBrmxenre uutomiazMbl. OpraHou/ bl
kiaeTkd. OgHoOMeMOpaHHbIE OPTraHOWAbI KJIETKU: IHAOIIIa3MaTUYECKasi CETh
(BIIC), anmmapat "onbaku, IM30COMBI, X CTPOCHHE U (YHKITHH.

B3aumocBs3p  OJHOMEMOpAaHHBIX  OpraHoujoB  kieTku. CTpoeHue
rpanyinspHoro petukyiayma. Cunre3 pacTtBopuMblx OenkoB. CunTte3
KJIETOYHBIX MeMOpaH. [nagkuii (arpaHyssipHBIN) 3HAOMIIaA3MAaTHUESCKUN
petukynym. CekpetopHas ¢yHkuus anmnapara [ompmiku. Tpancmopt
BEIIECTB B KJIETKE. BakyoJi pacTUTENbHBIX KJIETOK. KIIETOUHBIN COK.

Typrop.

[TonmyaBTOHOMHBIE OPraHOUIbI KIIETKW: MUTOXOHIPHUH, TUIACTUABIL.
Crtpoennie u pyHKIIUU MUTOXOHAPUIA U TacTua. [lepBuuHbie, BTOPUYHBIC U
CJIOXHBIE TUTACTHUIIBI  (DOTOCHHTE3UPYIOMIMX OSYKAPUOT. XJIOPOILIACTHI,
XPOMOIUIACTBI, JIEMKOIIACTHI BBICIINX PACTEHUM.

HememOpannsbie opranoussl kietkun CTpoeHue u GyHKIIMA HEMEMOPAHHBIX
opraHouJIoB KieTku. Pubocombl. MukpoduinameHTsl. MBITICUHbIE KIETKH.
Muxkpotpybouku. Knetounsnii nieHTp. CTpoeHHE U NBWKEHHUE KTYTHKOB U
pecHuueK. MUKpoTpyOOUKH HUTOIIA3MBbL. LIeHTpHoIib.

SAnpo. O6omouka ssIpa, XpOMAaTHH, KapUOILIa3Ma, SAPHIIIKH, UX CTPOSHUE U
byHKIUY. AnepHbii OEJIKOBBIHN MAaTpUKC. [IpocTtpancTBeHHOE
pacIiONOKeHHE XpOMOCOM B HHTepda3HoM siape. benku xpomartuHa —
TUCTOHBL.

Knerounsie BkintoueHuss. CpaBHUTENBHAS XapAKTEPUCTHUKA KIETOK 3YKapUOT
(pacTUTENIbHOM, ) KUBOTHOU, FPUOHOI)
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2.4

AccuMunsuusa 1 AMCCUMIIIALIMS — ABE CTOPOHBI MeTaboau3Ma. Turnbl oOMeHa
BEIECTB: aBTOTPOGHBIA U TeTepoTpodHBIA. YdUacTHe KHUCIOpoAa B
OOMEHHBIX  Mpoleccax.  JHEPreTUYeckoe  O0OecredyeHHe  KIETKU:
npespaieHne AT® B oOMeHHBIX mporeccax. PepMEHTATUBHBIA XapakTep
peakuuii kieToyHoro metadbonuzma. depMeHThl, X CTPOECHUE, CBOMCTBA U
mexanu3sM  geiictBus.  Kodepmentsl.  Otnuumss  pepMeHTOB  OT
HEOpPraHMYECKUX KaTanu3aTopoB. benku-akTuBaTopsl U OEIKUUHTUOUTOPBHI.
3aBUCUMOCTb CKOPOCTH (DEPMEHTATUBHBIX pEAKIMA OT pazIuYHBIX
dbakTOpoB.

[lepBuuHBIi CUHTE3 OpraHUYecKux BemecTB B kieTke. dotocunres. Poib
XJIOporiacToB B mpouecce (orocuHre3a. CBeroBas M TeMHOBas (a3bl.
[IponyktuBHOCTh (hoTOCHHTE3a. BnusHue pa3nuuHbIX (HAKTOPOB Ha
CKOpOCTh (hoTocHHTE3a. 3HaUeHUE (DOTOCHHTE3A.

XEeMOCHHTE3. Pa3znoobpasue OpPraHU3MOB-XEMOCHHTETUKOB:
HUTpUGUIUPYIOIIME  OakTepuu,  JKelie300aKkTepuu,  cepodaKkTepuu,
BOJIOPOJIHbIE OakTepun. 3HAaUeHHE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Bunel Opoxenus. IlpoaykTel OpoxeHMs U UX
UCTOJIb30BaHUE YEIOBEKOM. AHA’POOHbIE MUKPOOPTaHU3MbI KaK OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENH OOJIE3HEH.

AspoOHBbIE OpIaHU3MBI. Oransl HEPreTUYECKOTO oOMeHa.

[ToaroroButenpHbIN 3Tarl. [ TUKOIN3 — OECKUCIOPOAHOE PACIICIUICHHE
TJIFOKO3EL.

buonorunueckoe okucieHue, WK KJIETOYHOE bIXxaHue. Pojib MUTOXOHIpHH B
nporeccax — OMOJOTHYECKOTO  OKHCHeHus.  llukimuyeckue — peakiium.
OxucnutensHoe QocdopunupoBanue. I[IpenMymiecTBa a’poOHOTO MyTH
oOMeHa BelecTB mepenl aHadpOoOHBIM. D(P(HEKTUBHOCTH IHEPTETUUECKOTO
oOMeHa
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2.5

Peakiun MatpudHoro cuHTe3a. II[puHIKIT KOMIUIEMEHTAPHOCTH B PeaKUUsiX
MaTpUYHOIO CHUHTe3a. Peanuzanus HaclneACTBEHHOM HH(Opmanuu.
I'eneTnueckuil KO, €ero CBOMCTBA. TPaHCKPUIILMSA — MATPUYHBIA CUHTE3
PHK. ITpuHIUIIBI TPaHCKPUIILUH: KOMIUIEMEHTApHOCTD,
AHTUIIAPAJUIEIBHOCTh, ACHMMETPUYHOCTD. TPaHCIALNA U €€ dTalbl. Y yacTue
tpancnopTHeix PHK B Ouocunrese Oenka. YcioBus OuocuHTe3a Oelnka.
Koauposanue amuHokucnoT. Posib pubocom B OuocuHTese Oelka.
Opranuzanus reHoMa y MpOKapuoT U 3YKapuoT. Perynsuus akTUBHOCTH
reHoB y npokapuot. I'unoresa onepona (®. XKakoo, K. Mano). Perynsuus
0OMEHHBIX MPOIECCOB B KieTke. KieTouHbiii romeocTas.

Bupycsl — HeksieTouHble (hOPMBI )KU3HU U 00IHUraTHeie napa3sutsl. CTpoeHue
IPOCTHIX U CIOXKHBIX BUPYCOB, PETPOBUPYCOB, OaKkTEpHO(daros.

Bupycusbie 3a0oneBanus yenoBeka, >kuBoTHbIX, pacteHuil. CITN/, COVID-

19, CONHUAJIBHBIC 1 MCAUIIMHCKHUC HpO6HeMBI

2.6

Knerounslii muki, ero mepuoisl u peryiamus. Mutepdaza u MUTOS3.
Oco0eHHOCTH TIPOIIECCOB, MPOTeKaIKX B nHTepdaze. [loaroToBka KieTku
K nenenuto. IIpecuHTeTndeckuii (MOCTMUTOTUYECKHI), CUHTETUYECKUN U
MOCTCUHTETUYECKUM (TPEMUTOTHUUECKHIT) Tepruoabl HHTEpPa3bl.
Martpuunbiii cunte3 JHK-permukanus. Ilpuanuner permmkannu JHK:
KOMILIEMEHTapPHOCTb, MTOJTYKOHCEPBATUBHBIN CUHTE3, aHTUMAPAIIIIETBHOCTb.
Mexanusm perukanuu JJHK. Xpomocombl. CTpoeHHE XpoOMOCOM.
Tenomepbl m Tenomepasa. XPOMOCOMHBIM HAOOp KJIETKM — KapHOTHIL.
JIunmonaHBIA W TalUIOMAHBIM  HAOOPBI  XpOMOCOM. [ OMOJIOTHYHBIC
XpOMOCOMBI. [10710BbIE XPOMOCOMBI.

Henenue knetkn — MuTo3. CTaauum MUTO3a U MPOUCXOASIIME B HHUX

npoueccsl. Tunbl murTo3a. KapuoknHe3 W 1nuTokuHe3. buosorunueckoe
3HAYEHHUE MUTO3a. Perynsuns MUTOTUYECKOTO HHUKJIA KIETKH.

[Iporpammupyemas kiieTodHasi ruoenb — anonto3. OyHKIMoHaTbHAS
F€HOMUKA

Opranusm kak OMoJIOTHYECKask cUcTeMa

3.1

OI[HOKJIGTO‘-IHBIG, KOJIOHHAJIBbHBIC, MHOI'OKJICTOYHBIC OpPraHMU3Mbl U
MHOI'OTKAaHCBbBIC OPraHN3MBI.
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@opMbl pa3MHOKEHHUSI OPraHU3MOB: Oecrionoe (BKJIKYas BEreTaTUBHOE) U
nosioBoe. Buapl 0Oecrnonoro pasMHOXKEHHUS: IOYKOBAaHUE, CHOPYJISALINA,
(dparMeHTaiys, KIOHUPOBAHUE.

[TonoBoe pasmuoxxeHue. [lonoBbie KieTKH, WK rametsl. Meio3. Craauun
meno3a. IloBegenue xpomocom B Meitose. Kpoccunrosep. buonornueckuit
CMBICII M€103a U IIOJIOBOTO Ipolecca. Meno3 U ero Mecro B KU3HEHHOM
LIMKJIE OPTraHU3MOB.

[IpenzapoasiieBoe pazBuTHe. ['amerorenes y »kMBOTHBIX. [10J10BBIE JKeIE3BI.
OO6pa3oBaHue W pa3BUTHE MOJOBBIX KiIeTOK. CriepmMaToreHe3 M OOTEHE3.
Ctpoenue oJoBbIX KIeTOK. OMiI00TBOPEHHE U SMOPUOHATBLHOE pa3BUTHE
KUBOTHBIX. CrHOCOOBI  OIJIOJOTBOPEHMS:  HApPY>KHOE, BHYTpEHHEe.
[TapTreHorenes.

WuauBuayanbHoe  pa3BuTue  opraHu3mMoB  (oHTOreHe3).  Craauu
SMOpHOTEeHe3a >KWUBOTHBIX (HAa mpumMmepe JArymku). JpoGnenue. Tumsbl
npobnenus. OcoOEHHOCTH JPOOJEHUS MIICKOMUTAIONINX. 3apObIIICBhIC
JUCTKU (TracTpyisiius). 3akiiaJka OpPraHoB M TKaHEH M3 3apoJIbIIIEBBIX
JUCTKOB. B3auMHOe BIMSHME 4YacTell pPa3BHBAIOLIETOCS 3apOJbIIIA
(oMOpHOHaNbHAs WHAYKIMS). 3aKiagka IJaHa CTPOCHHS >KMBOTHOTO Kak
pe3yiapTaT HMEpapXUUeCKUX B3aUMOJCUCTBUA TeHOB. BiugHue Ha
AMOpPHUOHATBHOE Pa3BUTHE PA3IMYHBIX (PAKTOPOB OKpYXkKatoiei cpenbl. Poct
U pa3BHUTHE XUBOTHBIX. [TocTaMOpronansHbIi iepuo. [Ipsmoe u HenpsiMoe
passurtue. PazButue ¢ metamopo3oM y 0€CIO3BOHOYHBIX M MO3BOHOYHBIX
KUBOTHBIX. brosiornueckoe 3HaueHUE MPSIMOTO U HEMPSIMOTO Pa3BUTHUSA, UX
pacrpocTpaHeHue B npupoje. Tumsl pocTta ;KUBOTHBIX. DaKTOPBI PETYIISALINT
pocTa KMBOTHBIX W 4enoBeka. CTaguu MOCTIMOPHOHATBLHOTO Pa3BUTUS Y
KUBOTHBIX U 4yelloBeKa. [leprnoibl OHTOreHe3a yenoBeKa.

Pasmuoxxenue u pasButue pacteHuid. ['ametodur u crmopodur. Meiio3 B
KU3HEHHOM IMKJie pacteHuil. OOpa3oBaHME cHOp B MpoIlecce Meiiosa.
I'amerorene3 y pacteHuil. OIUIOJOTBOPEHUE U PA3BUTUE PACTUTEIBHBIX
opraHu3MoB. JIBOWHOE OIJIOAOTBOPEHHWE Y IIBETKOBBIX PACTCHUH.
OOpa3zoBaHue u pa3BUTHE CEMEHU. MeEXaHU3MbI PEryJisiliid OHTOTCHE3a y
pacTeHUl U )KUBOTHBIX

3.2

Hcropusi craHOBiEeHUST M pa3BUTUS TEHETUKU Kak Hayku. OCHOBHBIE
FEHETUYECKHE TOHATHS W CHMBOJBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeNIbHBIE  TE€HbI, QJIbTEPHATHBHBIC TPU3HAKHA, JOMHUHAHTHBIA U
PELIECCUBHBIM NPU3HAK, TOMO3UIOTa, TETEPO3UT0Ta, 4YWUCTAs JIMHUS,
rubpuabl, reHoturn,  @geHoturn.  OCHOBHbIE  METOAbl  T'€HETHKH:
TUOPUIOJIOTUUECKUH, IUTOJIOTUYECKUH, MOJIEKYJISIPHOTEHETUUECKU I
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3.3

Monorubpunnoe ckpemuBanue. llepBblii 3akoH Menzaens — 3aKoH
eauHooOpasusi THOPUIOB TIEPBOTO TMOKoJeHus. [IpaBuio JOMUHUPOBAHUS.
Bropoin 3akoH MeHaens — 3aKOH  pacCIICIUICHUS  IIPU3HAKOB.
[uTonornyeckue OCHOBbI MOHOTHMOPUAHOrO CKpeniuBaHus. [‘unoresa
YUCTOTHI FaMET.
AHaIM3UPYIOUIEE CKPEIIUBAHUE. [IpoMe) KYyTOUHBIN XapakTep
HacienoBaHusA. PacuienyiieHue Npu3HAKoB MPU HETIOJIHOM JOMUHUPOBAHUU.
JHuruOpuaHoe CKpelLIMBaHUE. Tperuii 3aKOH Menpens —
3aKOH HE3aBUCHUMOIO  HACJIEIOBAHMS IIPU3HAKOB.
[uTonornyeckue OCHOBBI AUTUOPUIHOTO CKPELIMBAHMS.
CuemnienHoe HacnegoBaHue npuzHakoB. Padbotel T. Moprana. CremnienHoe
HaCJIEOBaHNE F'€HOB, HAPYLIEHUE CUEIJIEHUS MEXIy FTeHaMu. XpOMOCOMHas
TEOpPHs HACIEICTBEHHOCTH.
I'eneTuka nona. XpoMOCOMHBIA MEXaHU3M OINPEIENEHUS 1M0Ja. AyTOCOMBI U
IIOJIOBBIE  XpPOMOCOMBI. ['OMOraMeTHeli ¥  IeTepOraMeTHBIM  MOJL
I'enernueckas CTpyKTypa HOJIOBBIX XpoMocoMm. HacinenoBaHue Ipu3HaKoB,
CLEIUIEHHBIX ¢ MOJIOM. ['eHOoTuIl Kak nenoctHas cucrema. Ilnenorponus —
MHOXXECTBEHHOE€  JIEMCTBUE  TeHa.  MHOXECTBEHHBIM  aJUICIIU3M.
B3aumopelicTBrue HeauienbHbIX TeHOB. KoMITIeMeHTapHOCTh. DNHUCTA3.

[Tomumepust
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3.4

B3aumoneiicTBue reHoTHIIA U Cpeibl IpU (POPMUPOBAHUU (PEHOTHUTIA.
N3meHunBOCTh NpU3HAKOB. KauecTBEHHBIE M KOJMYECTBEHHBIE IMPU3HAKH.

Buabl 13MEHUYMBOCTH: HEHACIECACTBEHHASI U HACJIECACTBCHHASI.

MoaudukannonHass H3MEHYMBOCTh. Ponb cpenbl B QopMupoBaHUU
MoAM(pUKAIIMOHHONW  M3MEHUMBOCTH. Hopma  peakuuu  mpHU3HAaKa.
Bapuanumonnsiii psg u BapuaunonHasi kpusas (B. Moranncen). CsoiicTBa
MOIU(PUKALUOHHON U3MEHYMBOCTH.

I'enoTunuueckas U3MEHYHUBOCTb. CaoiicTBa TEHOTUIIUYECKOU
U3MEHUYMBOCTU. BHJIbI T€HOTUNUYECKON W3MEHUYMBOCTH: KOMOWHATHBHAS,
MyTallMOHHAS.

KomOunaTuBHas M3MEHUYMBOCTh. MeH03 M TOJOBOM MPOIECC — OCHOBA
KOMOWHATHBHON W3MEHYMBOCTH. POJIb KOMOWHATUBHOW W3MEHYMBOCTH B
CO3JaHUM TEHETHMYECKOro pa3HooOpa3usi B Tpeaesiax OJHOTO BHUJA.
MyTalmoHHass M3MEHYMBOCTh. BuJbl MyTanuii: r€éHHbIE, XPOMOCOMHBIE,
reHoMHble. CIIOHTaHHBIE W HWHAYLUPOBAHHBIE MyTalluu. SaepHbIE W
quTOIUIa3MaTuieckue MyTtanud. CoMaTUYecKMe U TIOJIOBbIE MYTAllUM.
[IpyunHbl BO3HMKHOBEHMS MyTanuid. MyTareHpl M WX BIUSHHE Ha
OpraHu3Mbl.  3aKOHOMEPHOCTH  MYTAallMOHHOIO  Ipolecca.  3aKoH
TOMOJIOTHYECKUX PSAAOB B HacieacTBeHHOM n3MenunBoctu (H.M. BaBunos).
BresinepHas N3MEHYMBOCTD M HACJIEICTBEHHOCTh

3.5

Kapuotun uenoBeka. MexayHapo/iHasi porpaMMa HMCCIIEI0BaHUS T€HOMA
yejgoBeka. MeToabl M3y4eHHMS] TEHETHMKM YeJIOBEKa: TIeHEeaJorMueCcKui,
OJIM3HELOBBIN, IIUTONCHETUYECKUH, MOMYJIIIUOHHO-CTATUCTUYECKU U,
MOJIEKYJIIpHO-TeHeTHYeCKnid. COBpEMEHHOE OIpeJe/iCHHUE TEeHOTHIA:
ITOJJTHOTEHOMHOE CEKBEHHUPOBAHHWE, TEHOTHUIIMPOBAHHE, B TOM YHUCIE C
nomobio [1I[P-ananu3a. HacneacTBeHHbie 3a001eBaHus YenoBeKa. I eHHbIe
U XpOMOCOMHBIC OOJE€3HHM ueloBeKa. bolle3HM ¢ HacleICTBEHHON
NpEeIPaclooKEHHOCThI0.  3HAYEHWE  MEIMIIMHCKONW  TI€HETUKH B
IPEIOTBPAIICHUH U JICUCHUH TCHETHICCKHUX 3a00JIeBaHUI YCIIOBEKA.

CTBOJIOBBIE KJIIETKHA
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3.6

JloMecTukamuss U CEJIEeKUUs. 3apOXKICHUE CEIEKIUMU U JOMECTUKAIUU.
VYuenne H.M. BaBunoBa o0 1eHTpax MOPOUCXOXKACHUS M MHOTrooOpasus
KYJIbTYPHBIX pacTeHuu. Poiib celekuuu B CO3JaHUUA COPTOB PACTEHUU U
nopoJ KUBOTHBIX. CopT, Opoja, MITAMM. 3aKOH TOMOJIOTUYECKUX PSIJ0B B
HaclIeACTBEHHOM wu3MeHunBoctTH H.M. BaBuioBa, ero 3HadyeHue IJis
CEJICKIIMOHHOU pabOoThI.

Mertonbl cenekunoHHOM paboThl. MCKycCTBEHHBIM OTOOp: MAacCOBBIA U
WHJMBUIYaJbHBIA. OTanbl KOMOWHAIIMOHHOW cenekiuu. Mcrnbitanue
nmpou3BoauTENEH MO MOTOMCTBY. OTOOP MO T'€HOTHUITY C MOMOIIBIO OLICHKHU
(eHoTHIa MOTOMCTBA U OTOOP MO reHOTUNY ¢ nomoibio aHanuza J{HK.
HckyccTBeHHBIE  MyTareHe3 KakK METOJl  CEJIEKIIMOHHOW  paboTHhl.
PaguanmoHHbli M XUMHYECKHMI MYTAareHe3 KakKk HCTOYHUK MYTalul Yy
KYJbTYPHBIX dhopm OpPTraHU3MOB. Hcnonb3oBanue T€HOMHOT' O
pelaKTUpOBaHUS W MeETOA0B pexkomMOuHaHTHBIX JIHK nma momydenus
MCXOJHOTO MaTepuraa i CEJIEKIUU.

[Tonyuenue MOJTUTIIIOUIOB. BuayTtpuBunoBas ruOpUIU3aIus.
bnuskopoacTBeHHOE CcKpeliuBaHWe, WM WHOpumuHr. HepoacTBeHHoe
CKpelIMBaHUEe, WM ayTOpuIuMHr. [erepo3uc U  ero  MIPUYUHBI.
Hcnonb3oBanue rerepo3uca B ceiekuuu. OtTnaneHHass TUOpUIUA3AIMS.
[Ipeononenne Oecrious MEKBUIOBBIX THOPUIOB. JJOCTHXKEHHS CEeNEeKIINH
pPAaCTEHHUH U JKUBOTHBIX

3.7

OOBEKThI, UCHOJb3yeMble B OHOTEXHOJOTHUU, — KJIETOYHBbIE M TKAHEBHIC
KyJIbTYpbl, MHUKPOOPTraHHM3MbI, HX XapaKTEPUCTUKA. TpagulluOHHas
OMOTEXHOJNIOTHA: XJIeOOMEeUeHNe, MOTyYeHUE KUCIOMOJIOYHBIX MPOIYKTOB,
BUHOJIEJIHE. MukpoOronornuecKui CHUHTE3. OOBEKTHI
MUKpOOHOIorHYecKux Texnonoruit. [IponsBoacTBo Oenka, aMUHOKUCIIOT U
BUTAMUHOB. VICKyCCTBEHHOE OIIOAOTBOPEHUE. PEKOHCTPYKIIUS SIMLIEKIETOK
U KJIOHUPOBAHUE KUBOTHBIX. MeTO TpaHCIUIAHTAIUY SJIE€P KIETOK.

XpoMOCOMHasi M TE€HHas HHXeHepus. VICKyCCTBEHHBIM CHHTE3 Te€Ha M
KOHCTpyHupoBaHue pekomOuHaHTHBIX JIHK. JlocTmxkeHuss U mepcrneKTUBBI
XpPOMOCOMHOM U T€HHOM MHXeHepuu. MenuimHCcKrue OMOTEXHOIOTHH.

Hcnonp30BaHMEe CTBOJIOBBIX KJICTOK

Cucrtema 1 MHOrooOpasue OpraHu4ecKoro Mupa
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4.1

buonoruyeckoe paszHooOpaszue opraHu3mMoB. (CoBpeMEHHas cHUcTeMa
opranuyeckoro mupa. [Ipunnuns! kiaccudukanuu opranu3MoB. OCHOBHBIE
CUCTEMATUYECKUE TPYIIIbI OPTaHU3MOB.

OCOOEHHOCTH  CTPOCHUS W KUBHEACSATEILHOCTH  OJHOKIECTOYHBIX
opraHu3MoB. baktepuu, apxeu, OJHOKIETOYHBbIC TPUOBI, OJHOKIECTOUYHbBIC
BOJIOPOCIIM, ApPYyTrHe MNpOTUCTHL. KOJIOHMaNbHBIE OpraHu3Mbl. JIBH>KeHUE
OJIHOKJICTOYHBIX OpPraHW3MOB: aMeOOHJHOE, JKT'YTUKOBOE, PECHUYHOE.
3anuTa y OJHOKJIETOUYHBIX OPTaHU3MOB. Pa3apakuMoCTh y OJHOKJIETOUHBIX
OpPraHu3MoOB. TaKkCHUCHI

4.2

MHOrOKJIETOUHbIE pAaCTeHUS. B3auMMOCBA3b YacTel MHOTOKJIETOYHOIO
opraHn3ma. TkaHM, OpraHbl W CHCTEMBl OPraHOB MHOTOKJIETOYHOIO
opranuzma. OpraHusm Kak eauHoe uenoe. Tkanum pacreHuid. Turnbl
pacTUTENbHBIX TKaHEW: oOpa3oBaTenbHas, IOKPOBHAs, MPOBOJAIIAS,
OCHOBHas, MexaHudeckas. OCOOEHHOCTH CTPOCHHUS, PYHKITUHN

" PACIIOJIOKCHHA TKaHeu B opraHax paCTeHI/Iﬁ

4.3

BereraruBHble U T€HEpAaTHBHBIE OpraHbl pacTeHUd. DYHKUMU OPraHOB H
cucteM opraHoB. Kapkac pactenuil. /[BukeHre MHOTOKJIETOYHBIX PACTCHU :
Tponu3Mbl U HacThH. [lornoienne Boabl, yIIIEKUCIOTO ra3a 1 MUHEPAIbHBIX
BellecTB pacteHusmu. Jlpixanue pactenuil. [Auddys3us razos depes
NOBEPXHOCTh KJIETKH. TpaHCIOPTHBIE CUCTEMBI pacTeHUM. Bbigenenue y
pacTeHuil. 3amuTa y MHOTOKJIETOYHbIX pactenuil. Kyrukyma. Cpencrsa
IIACCUBHOUN M XUMHYECKOU 3aUTEI. ODUTOHITUIEI.

PazgpaxuMocCTh U perynsius y opranu3MoB. PazapaxuMocTh U peryisius y
MHOT'OKJIETOUHBIX pacTeHUi. POCTOBbIE BellleCTBA U UX 3HAUEHUE

4.5

MHOroKJICTOUHBIC JKUBOTHBIE. B3amMOCBsA3bL dYacTei MHOTIOKJIECTOYHOI'O
opranu3Ma. TKaHW, OpraHbl M CHCTEMbl OpPraHOB MHOT'OKJIETOYHOI'O
opranusma. OpraHu3M Kak eauHoe 1esoe. 'omeocTtas. TkaHM )KMBOTHBIX U
yejgoBeKa. THUMNBl >KMBOTHBIX TKaHEH: SMUTENUabHas, COCIUHUTEIbHA,
MBbIIIeHas, HepBHas. OCOOCHHOCTH CTPOCHMS, (DYHKIIUH U PACITOIOKCHUS
TKaHEH B OpraHax »XKUBOTHBIX U YEJIOBEKA

4.6

Opranbl U CHUCTEMBI OPraHOB XUBOTHbIX. DYHKIMH OPraHOB U CHUCTEM
opranoB. Omnopa Tena opranu3MoB. CkeneTbl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX )KUBOTHBIX. HapyKHbI 1 BHYTPEHHUHN CKEJIET.

CTpoeHue ¥ TUIBI COCTMHEHUST KOCTEH.
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JIBMKeHNE MHOTOKJICTOUHBIX JKUBOTHBIX. IluTanme >kuBOTHBIX. [IluTanme
MMO3BOHOYHBIX JKWBOTHBIX. JIpIXaHWe JKMBOTHBIX. KOXXHOE bIXaHHE.
’KabepHoe u 1eroyHoe AbIXaHue.

JIpIxaHue MMO3BOHOYHBIX JKHBOTHBIX. DBOTIONMOHHOE YCIOKHEHUE CTPOCHUS
JETKUX TIO3BOHOYHBIX JKHBOTHBIX. J[pIXaTenapHash cHUCTEMa YeJIOBEKa.
MexaHu3M BEHTWISAIUU JICTKUX Y TTHI] ¥ MJICKONMUTAIONUX. TpaHCIOPT
BEIIECTB Yy OPraHU3MOB. TpaHCIOPT BEIIECTB Y JKUBOTHBIX. KpoBeHOCHAsS
cuctemMa M ee opraHbl. KpoBeHOCHas cHcTeMa IMO3BOHOYHBIX YKHBOTHBIX.
Kpyru  kpoBooOparmieHusi. DBOJIOINHUOHHBIC  YCIOKHEHUS  CTPOCHHS
KPOBCHOCHOW CHCTEMBbI  ITO3BOHOYHBIX JKMBOTHBIX. BblmencHue y
opraHu3MoB. Beijenenne y suBOTHBIX. COKpaTUTEIbHBIC BaKyoJu. OpraHbl
BeIieNieHUs. CBs3b TOJIOCTH Tejda C KPOBEHOCHOW W  BBIJICIUTEIBHOMN
cucTeMaMHu. BpleneHue y TO3BOHOYHBIX KMBOTHBIX. 3alluTa Y
MHOTOKJICTOYHBIX ~ JKMBOTHBIX.  [IOKpOBBI W  HMX  IPOU3BOJIHBIC.
PaznpaxuMocTh W peryisiliuss y OpPraHu3MOB. Pa3apakuMocts y
OJTHOKJICTOYHBIX OpraHu3MOB. TakcHCBHl. Pa3mpakMMOCTh W PEryssmnus y
MHOTOKJIETOYHBIX pacTeHUH. POCTOBBIE BelecTBa U MX 3HAYCHUE.

HepBHast cuctema u pediekTopHas perysiius y MHOTOKICTOYHBIX
KUBOTHBIX. HepBHas cuctema U ee OTHesbl. DBOIIOIMOHHOE YCIOKHEHHUE
CTPOCHHS HEPBHOM CUCTEMBI Y JKUBOTHBIX.

Pa3zpaboTtka anroputmMoB u mporpaMm s 3GHEKTUBHOM (DYHKITMOHATILHON
aHHOTAIlMK TEHOMOB, TPAHCKPUIITOMOB, MPOTEOMOB, METabOJIOMOB
MUKPOOPTaHU3MOB, PACTCHHIA, )KUBOTHBIX U YEJIOBEKA

OpraHu3m 4enoBeKa U ero 3J10pOBbE

5.1

Opransl U cHCTEMBl OpraHoB 4enoBeka. OTaensl TOJOBHOIO MO3ra
MO3BOHOYHBIX KUBOTHBIX. Pediexc u pednexkropnas nyra. besycnoBusie u
ycioBHbIE pediekchl. ['yMopanbHas peryisiius U 3HIOKPUHHAs CHCTeMa
KMBOTHBIX M 4enoBeka. JKenes3bl S3HAOKPUHHOM CHUCTEMBI U UX TOPMOHBL.
JlelicTBrEe TOPMOHOB. B3auMOCBSI3b HEPBHOW U Y3HAOKPUHHOU CUCTEM.

I'mmoTamamo-runodu3zapuas cuctema. Pedueke u pediiekropras ayra.

besycnoBHbIE U yCIOBHBIE PEIICKCHI

5.2

3amuTa opranuszma ot 0one3neil. UMmMyHHast cucrema uenoBeka. Kietounsrit
U TyMOPQJIbHBIN MMMYHUTET. Bpoxnennsii, MPUOOPETCHHBIN
crnenuuyeckuit MMMYHUTET. Teopus KJIOHAJIBHO -CEJIEKTUBHOTO
nummynuteta (II. Opnaux, @.M. bepner, C. ToneraBa). Bocnanurenbhbie
OTBEThl OpraHu3MoB. Poyib BpOXKIAECHHOIO HUMMYHUTETa B Pa3BUTUU
CUCTEMHBIX 3a00JI€BaHUI
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5.3

KpoBenocnas cucrema u ee opransl. Cepaue, KpOBEHOCHBIE COCYABI U KPOBb.
Kpyru kpoBooOpaiienusi. Pabota cepiia u ee perynsius

5.4

Hpixanue denoBeka. Juddysus ra3oB uepe3 MOBEPXHOCTh KIETKHU.
JIpIxaTenbHas cucteMa 4enoBeka. JlpIxarenabHas MOBEPXHOCTh. Perynsaums
JbIXaHus. JpIXaTeIbHBIC 00BEMBI

5.5

HI/IIJ_IGBapI/ITeJIBHaSI CHUCTCMa 4YCJIOBCKA. OTI[GJIBI MUIICBAPUTCIIBHOT'O TPAKTaA.
HI/IH_IeBapI/ITeJIBHBIC KCJIC3HbI. BHyTpI/IHOJ'IOCTHOG U BHYTPHUKIICTOYHOC
MUIICBApPCHUC

5.6

ITokpoBbl u ux mpowusBoAHble. Opranel BbiaeneHus. [louku. Ctpoenue u
¢yHkumoHupoBanre HeppoHa. OuubTpanus, cekpeuus u 00OpaTHOE
BCAaChIBaHME KAaK MEXaHW3Mbl pabOThI OpraHoB BbiAeneHus. OOpa3oBaHue
MOYH Yy YEIOBEKA

5.7

I[BI/I}KGHI/IG YyeJoBeKa: MpIleyHas cucrtema. CkejaeTHhIC MBIIINBI U UX pa60Ta.
CTpOGHI/Ie M THUIIBI COCIUHCHU A KOCTeH

TGOpI/I}I OBOJIFOITHUH. PasButue xu3Hu Ha 3emiie

6.1

OpomonuonHas Teopuss Y. JlapBuHa. IIpeanochbUik BO3HUKHOBEHUS

napBuHu3Ma. JKu3Hb U Hay4dHas nesTesbHOCTh Y. JlapBuHa.

JIBMKyIe CHJIbI SBOJIFOLIMM  BHUIOB mo Y. HapBuny
(BBICOKAsi HHTECHCUBHOCTD Pa3MHOXEHUS OpraHU3MOB,
HaCJIEJICTBCHHAS U3MEHYMBOCTb, 00ph0a 3a CyIlIecTBOBaHUE,

€CTECTBEHHBIN M MCKYCCTBEHHBIN 0TOOD).

Odopmiienne cunTeTHdeckoil Teopum sBomonuu (CTI). HeitrpansHas

Teopust 3Bomonuu. COBpEeMEHHas HBOJIOIHOHHAS Ouonorus. 3HaYCHUE

ABOJIIOIIMOHHON TEOPUH B (HOPMHUPOBAHUU ECTECTBEHHO-HAYYHOW KApPTHUHBI
MHpa
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6.2

[Tonynsinus Kak dI€MEHTapHAas €qUHULA dBOMIOIUU. COBPEMEHHBIE METOBI
OLICHKHU T'€HETUYECKOT0 Pa3HO00pa3us U CTPYKTYpbl monysauuil. MiamMmenenue
reHo(oH1a MOMYJIALMHN KaK 3JIEMEHTAPHOE 3BOJIIOLIMOHHOE SBJICHHUE. 3aKOH
reHeTuueckoro pasHosecus [x. Xapnu, B. BaitnOepra.

DOneMeHTapHble (aKTOphl (IBIKYIIUME CHJIbI) SBOJIONUU. MyTallMOHHBIN
npouecc. KomOunatuBHass wu3meHuMBOCTh. Jlpelid reHoB — ciydaiiHbie
HEHAIPABJICHHbIE W3MEHEHUs YacToT ajiesied B momymisuusax. Oddekt
ocHoBarenss. Murpauuu. M3onsmust  nmomynsiuuid:  reorpaduyeckas
(mpocTpaHCTBEHHAs1), OMoJIoruyeckas (penpoyKTUBHAS).

EctecTBenHblil 0TOOp — HampaBisitouui ¢akrop sBomonuu. Ddopmbl
€CTECTBEHHOT0 0TOOpa: JBWXKYIIUM, CTAOWIM3UPYIOLIMNA, pa3pbIBAIOIINI
(mm3pyntuBHbIH). [TooBoM 0TOOP.

[IprcnocoOeHHOCTh  OPraHU3MOB  KakK  pe3ylbTaT  MHUKPOIBOJIOIHUH.

Bo3HukHOBeHHE TpHUCTOCOOJIEHH y  OpraHu3mMoB. Apomopdo3bl |
uanoananrtanuu. [pumeps! npucnocobieHuil y OpraHu3MoB.

OTHOCUTENHLHOCTh HpI/ICHOCO6JICHHOCTI/I OpraHu3MoOB.

Bun, ero kputrepuum u cTpykrypa. BumooOpazoBaHue Kak pe3ynbTaT
MUKpo3BoJtonK. M3omsius — kitoueBo daktop BumooOpazoBanud. [lytu
U CcrocoObl BHA000pa30BaHMS: ajulonaTpuieckoe (reorpaduyeckoe),
CUMIATPUYECKOE (DPKOJIOTUYECKOE), «MTHOBEHHOE» (IOJUILIOWIU3aIINS,
rubpuauzanus). JJIMTeTbHOCTh SBOJIONMOHHBIX MPOIIECCOB. MexaHU3MBbI
dbopmupoBaHus OMOJIOTHUECKOTO Pa3HO0Opa3Hs.

Ponb  9BOMIONIMOHHON OWMOJOTHM B pa3pabOTKE HAYYHBIX METO/OB
coxpaHeHHs1 Onopa3HooOpa3rs. MUKPOIBOIIONUS ¥ KOIBOJIOIHNS MTApa3uTOB
U UX X03s51eB. MeXaHU3Mbl JOPMUPOBAHHUS YCTONYNBOCTH K aHTHOMOTUKAM H
criocoObI OOPHOBI C HE
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6.3

Meronpl wu3yyeHHs MakpodBoJrouMU. [laneoHTtosiorndyeckue MeTonbl
u3ydeHus s3Bomouud. llepexonnsie GopMbl M (DUIOT€HETUYECKUE PSIIbI
OpraHU3MOB.

buoreorpaguueckue Meroasl uzydeHus sBoitouud. CpaBHeHHE (IIOpHI U
¢dbayHbI MaTEpUKOB U OCTPOBOB. buoreorpaduueckue odnactu 3emin. Bubr-
SHAEMUKU U PEIIUKTBHI.

OMOPHOJIOTUYECKHE U CPABHUTEIBHO-MOP(HOIOrHUECKIE METOJIbI U3YUEHUS
ABONIIOIMH. ['eHeTHYecKre MeXaHU3Mbl 3BOJIIOLIMA OHTOT€HE3a U MOSBICHUS
HBOJIIOIMOHHBIX HOBHIECTB. ['OMOJOrMYHBIE M aHAJOTUYHBIE OpPraHbl.
PyaumenTapHuble opraHbl M aTaBU3Mbl. MOJIEKYJISpHO-T€HETUYECKUE,
OMOXMMHUYECKME U MaTeMaTHYEeCKHME METOAbl M3YUYEHHUS DBOJIIOLMH.
["'omonoruunbie T'eHBI. CoBpeMeHHbIE METO]IbI OCTPOECHUS
(UIOreHETUYECKUX JIEPEBBEB. XPOMOCOMHBIE MYyTalldd M 3BOJIOLHUA
r€HOMOB.

O6mmue 3akoHOMEpHOCTH (TIpaBmIia) 3BoMoLMUA. HeobpaTuMoCTh HBOITIOIUH.
AnanrtuBHas paguanus. HepaBHOMEpHOCTh TEMIIOB 3BOJIIOIIUU

6.4

HayuHbple rumoTe3bl NPOUCXOXKACHHUS >KU3HM Ha 3emiie. AOUOreHe3 H
naHcrepMmusi. J[oHayuHble TPEACTaBICHUS O 3ApPOXKICHHHM  KU3HU
(kpeanmoHu3M). I'Mmore3a MOCTOSSHHOTO CaMO3apOXKACHUS JKU3HU H €€
onpoBepxkenne onsitamu @D. Penu, JI. Cnamwmanuanm, JI. Ilactepa.
[Ipoucxoxaenre KU3HU U aCTPOOUOIIOTHSI.

OcHOBHBIE 3Tarnbl HEOPraHUYECKOU SBOJIIOLIUH. [ImanerapnHas
(reonoruyeckas) 3BOJIIOIUSA. XUMHYECKast dBOTIONMSA. AOMOTeHHBI CHHTE3
OpraHnYecKux BeecTB U3 Heopranuueckux. OneiT C. Mumnepa u I'. FOpu.
OO6pazoBanue moaumepoB u3 MoHoMmepoB. KoamepBathHas rumotesa A.N.
Onapuna, runore3a nepBudHOro OynpoHa [[x. XonmelHa, reHeTHdeckas
runore3a I'. Memnepa. Pu6o3umsr (T. Uek) u runoreza «vupa PHK» V.
['unGepra. PopmupoBanue MeMOpaH W BO3HUKHOBEHHE MPOTOKIICTKH.
Ucropuss 3emin u MeTonbl ee u3ydyeHHUs. VcKomaemble OpraHuyYecKHe
octaTku. ['eoxpoHosiorust u ee Metoibl. OTHOCUTENbHAS U a0COMIOTHAS
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re€OXpPOHOJIOTHS. | €0XpOHOIOrNYecKas IKaJia: Y0HbL, IPbL, IEPUOABL, FTTOXH.
Havanenbie sTambl opraHndeckor 3Bodrouuu. l[losBieHune u 3BOIIOLUSA
NEPBBIX KIETOK. OBOJIOIUS MeTabonu3Ma. BO3HUKHOBEHHE TEpPBBIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE OMOIIEHKH KaK aHaJor MEepPBBIX Ha
3emiie cooOuecTB. CTpoMaTtonuTsl. [IpoKaprOTHL U 3yKapUOTHI.
[Ipoucxoxnenue AYKapHuoT (cumbuorenes). DBOJIOLUOHHOE
IPOUCXOKAEHUE BUPYCOB. [IponcX0kKI€HNE MHOTOKJIETOUYHBIX OPraHU3MOB.
BO3HUKHOBEHNE OCHOBHBIX TPYIIT MHOTOKJIETOYHBIX OPTaHU3MOB.
OcHOBHBIE ATambl 3BOJIOLMH BBICHIMX pacTeHHl. OCHOBHbIE apoMOpP(O3bI
pactenuii. Beixon pacrenuii Ha cymy. llosiBieHue CriopoBBIX pacTeHUU U
3aBoeBaHne UMM cymu. CemeHHble pacTeHus. [IponcxoxaeHne BETKOBBIX
pacTeHui.

OcHOBHBIE ATanbl IBOJIIOIUHU KUBOTHOTO MHUpa. OCHOBHBIE apoMOpP(O3bI
KUBOTHBIX. Benackas (¢ayna. KemOpuiickuii B3phIB — MOSIBICHUE
COBpeMEHHbIX THUNOB. IlepBble XopnoBbie XUBOTHBIE. JKU3HB B BOJE.
OBoitonMsa MO3BOHOYHBIX. [Ipoucxoxaenue ampuOuil W penTUIH.
IIpoucxoxxaeHue MieKoNmUTarOUX M nTul.  [IpuHIUnD  KiIro4YeBoro
apomop¢o3a. OcBoeHue 0eCrO3BOHOYHBIMU U O3BOHOYHBIMU KUBOTHBIMU
CYILH.

Pa3BuTue xu3HM Ha 3emiie 10 dpaM M MEPUOAAM: apXel, MpPOTEepO30ii,
najxeo3ou, Me3030HM, KaiWHo30i. OOmas xapakTepucThka KiuMmaTa u
reOJIOTMYECKUX mpoueccoB. IlosBieHne UM pacuBeT  XapaKTEPHBIX
OpPraHMU3MOB. YTJe00pa30BaHueE: €r0 YCIOBUS U BIMSHUE HA Fa30BbIN COCTaB
aTMoc(dephl.

MaccoBble BBIMUPAaHHs — YKOJIOTHUECKUE KPU3UCHI MPOLUIOro. IIpudyunel u
CJEICTBUSI MACCOBBIX BbIMUpPAaHUN. COBpEMEHHBIN IKOJIOTUYECKUN KPU3UC,
€ro 0COOEHHOCTH
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6.5

Pasnensl m 3amaun anTpononorun. Meroasl aHTponoyiorud. CTaHOBIIEHHE
MIPEACTABICHUA O MPOUCXOKICHUM YesoBeKa. (COBpPEMEHHBIE HAy4HbBIC
TEOPUH.

CxoncTBo yenoBeka € KUBOTHBIMU. (CHCTEMAaTHYECKOE IOJIOKEHHE
yenoBeka.  CBHIETENbCTBA  CXOJACTBA  YEJOBEKA C  KUBOTHBIMH:
CpaBHUTENIBHO-MOP(HOIOTUUECKHE, AMOPHOJIOTHYECKHUE,
¢uznonoroOMoXuMuYeckue, mnoBeaeHueckue. OTIWYUS 4YeloBeKa OT
KUBOTHBIX. [IpsAMOXOXkKI€HHE M KOMILIEKC CBS3aHHBIX C HUM IMPHU3HAKOB.
Pa3BuTHE TOJI0BHOTO MO3ra U BTOPOM CUTHAIBHOW CUCTEMBI.

JIBrxkyiue cuibl (pakTopbl) aHTPONOreHe3a: OMOJIOrUYECKUe, COLIMANIbHbIE.
CooTHouleHre OMOJIOTMYECKUX U COLUMATBHBIX (PAaKTOPOB B AHTPOIOTEHE3E.
OCHOBHBIE CTaIUU AHTPOIOTEeHE3a. ABCTPAIONUTEKU — JABYHOTHE MPEIKHU
monen. YHelloBek yMelbld, IEpBbIe U3TOTOBJICHUS Opyanui Tpyaa. Yemosek

IPSAMOXOJIAIIMA W TIEPBBIM BBIXOJ JrOJeH 3a mpeaenbl Adpuku. YemoBek
reiienboeprekuii — o01ui MpeIoK HeaH IepTaaTbCKOro YeIOBEKa 1 YeJIoBeKa
pazymHoro. YenoBek HeaHJAEPTAIbCKUI Kak BHJ JIIOJEH XOJIOJHOTO
kaumata. YenoBek pa3yMHbIH COBPEMEHHOTO THUIIA, IEHHUCOBCKUM YETIOBEK,
OCBOCHHE KOHTHUHEHTOB 3a npeaenamMu AQpuky.

DBOJIOLKSA COBPEMEHHOTO uejoBeka. EcTecTBeHHbIN 0TOOP B MOMYIALMIX
yenoBeka. MyTanmoHHbBIM mporuiecc U monmumopdusm. [lomymnsimoHHbIe
BOJIHBI, Jipeii reHoB, Murpainus u «3(PGheKT ocCHOBATENs» B MOMYJISIUAX
COBPEMEHHOI'0 YEJIOBEKa.

Yenoseueckue packl. [lonsatue o pace. bonbmime pacel: eBponeowgHas
(eBpa3uiickas), aBCTpajO-HETpOWAHasi (PKBAaTOpHalbHAsA), MOHIOJOHIHAS
(a3uarcko-amepuKaHcKas). BpeMs u myTu paccesieHus YeaoBeKa 1o MIaHeTe.
EnuncTBO 4yenoBeueckux pac. HayuHasi HecCOCTOSATENBbHOCTh pacu3Ma.
[TprcniocoOIEeHHOCTh YeOBEeKa K Pa3HBIM YCIOBUSIM OKPYXKAIOIIEH Cpebl.
Bnusaue reorpaduueckoil cpempl u apeiida reHoB Ha Mopdoioruio u
(H3HOIIOTHIO YeTOBEKA

DKOCHUCTEMBI U NpuCymunuec uM 3aKOHOMCPHOCTH

7.1

Pa3znenst u 3agaun skoorun. CBsi3b 3KOJOTUH € APYTUMHU HayKaMu. MeToibl
skonorud. [loneBblie HaOMIOIEHNS. DKCIEPUMEHTHI B SKOJIOTHU: TPUPOIHBIE
u tabopatopubie. MogennpoBaHue B 3KOJIOTUU. MOHUTOPUHT OKpY KatoLen
Cpe/bl: TOKaJbHbIN, PETHOHANIBHBINA U I100AIbHBIN
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7.2

DKonoruyeckue GakTopbl U 3aKOHOMEPHOCTH UX AeiicTBus. Knaccudpukanms
AKOJIOTHYECKUX (PaKTOpOB: aOMOTHYECKHUE, OMOTUYECKUE, aHTPOIOTEHHBIE.
OO6mue 3aKOHOMEPHOCTH JEHCTBUS 3Kojornyeckux (axropon. [IpaBuio
munumyma (K. [lnpenrens, FO. JIn6ux). TonepanTHOCTh. OBpUOUOHTHBIC U
CTEHOOMOHTHBIE OPTraHU3MBI.

Abuotnueckue Qakropbl. CBeT Kak 3kosioruueckuii Qakrop. [eictBue
pPa3HBIX YYacCTKOB COJHEYHOIO CHEKTpa HAa OPraHu3Mbl. JKOJOTHYECKHUE
IPYIIIBI PACTEHUI U KUBOTHBIX IO OTHOLIEHUIO K cBeTy. CUrHalbHas poJib
ceera. dotonepuonusm. TemmepaTypa Kak 3KOJOrMUECKHil daxTop.
JlelictBue  temmeparypbl Ha  opraHusMbl.  [IOMKuUIOTEpMHBIE U
TOMOMOTEPMHBIE OPTaHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTraHU3MBI.
BnaxHnocts kak skonornueckuit (axtop. IlpucrnocoOneHusi pacreHui K
nojaJepkaHuio  BojgHOro Oamanca. Kiaccuduxamuss pacrenmit 1o
OTHOIIEHHIO K Boje. [IpucrnocoOneHus: )KMBOTHBIX K M3MEHEHHUIO BOJHOTO
pexuma.

Cpenpl oOuTaHUsT OpraHU3MOB: BOAHAs, HA3€MHO-BO3JYIIHAs, TTOYBEHHAs,
riyOMHHas MOANOYBEHHAasl, BHyTpUOpraHu3MeHHas. PU3NKO-XUMUYECKUE
0COOEHHOCTH cpesi 00MTaHus opraHu3MoB. [Ipucnoco6nenns opranu3MoB K
’KU3HU B Pa3HbIX cpeax.

buonornueckne putmbl. BHemHue u BHyTpeHHUE pUTMBI. CyTOYHBIE U
TOAWYHbIE PUTMBL.  [IpHUCIIOCOOIGHHOCTh OpPraHWU3MOB K CE30HHBIM
U3MEHEHUSM YCIOBHIA KU3HU.

Kusnennoie ¢Gopmbl opranu3moB. [loHsTHEe 0 JKHU3HEHHOW (Qopme.
XKuznennole (GOpMBI paCTEHUI: NEepEeBbA, KYCTaApPHUKH, KYyCTapHHYKH,
MHOTOJICTHUE TPaBbl, OJHOJIETHHE TPaBbl. KU3HEHHBIE (POPMBI )KMBOTHBIX:
TUAPOOHOHTHI, TEOOMOHTHI, a3p00HOHTHI. OCOOEHHOCTH CTPOEHHUsS U 00pa3a
KU3HU.

buotnyeckue  dakropel.  Bumbl  OMOTHYECKMX  B3aMMOJICHCTBHIA:
KOHKYPEHIIUS, XHUIMHAYECTBO, cuMOmo3 u ero ¢opmbl. [lapazutuswm,
KOOTIepaIus, MYTYaJu3M, KOMMEHCAITN3M (KBapTHUPAHTCTBO,

HaxJiecOHnYecTBO).  HeTpoduyeckume  B3amMMOJCHCTBUSA  (TONMHMYECKHE,
dbopudueckue, dhadpudeckne). 3HaUCHUE OMOTHUYCCKUX B3aMMOJICHCTBUN IS
CYIIIECTBOBAaHMS OPTaHU3MOB B cpejie oOuTanus. [IpuHIIUIT KOHKYPEHTHOTO
HCKJTIOUCHUS
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7.3

DKOJIOTrHYECKHUE XapaKTEPUCTUKH MTOMYJISILIU Y. [Momymsiuust  kak
Ouosiornueckass cuctemMa. Poib HEOAHOPOIHOCTH Cpenbl, (HUIUUECKUX
OapbepoB U 0OcOOEHHOCTEH OHMOJOTMH BUAOB B  (OPMHUPOBAHUU
MPOCTPAHCTBEHHOW  CTPYKTYyphl nomnyisiuuii. (OCHOBHBIE TOKa3aTesd
MOMYJIALMA: YUCIIEHHOCTh, IJIOTHOCTh, BO3PACTHAS M IIOJIOBAs CTPYKTYpa,
POXKIAEMOCTB, IIPUPOCT, TEMIT POCTA, CMEPTHOCTb, MUTPALIU.
DKOJIOTUYECKAs CTPYKTypa nmonyisiuuu. OLeHKa YUCICHHOCTH MOMYJISLUH.
JIlnHaMuKa TIOMYyJISIUMM W €€  Peryisiusa. DHOTHYECKHM MOTEHUIHAT
nonyiasiuuv. MojaenupoBaHue JIMHAMHUKKM mnomyssinuu. KpuBbele pocta
YUCIICHHOCTHU monyisiiuu. KpuBble BbKMBaHUS. Perymisiiuss YuCI€HHOCTH
NOMYJIANUN: poib (HaKTOPOB, 3aBUCAIIUX U HE 3aBUCSIIUX OT IUIOTHOCTH.
DKOJIOTUYECKHUE CTpaTeruu BUao0B (r- u K-ctparerun).

[TonsiTue 00 sKoJIOTMYECKON HuUIE BUaa. MecTtooOutanue. MHOromepHas
Monenb  skonornyeckor — Humm k.M.  XartumHcoHa.  Pa3mepsl
AKOJIOTUYECKOM HUIIM. [loTeHIIManbpHas v peain30BaHHas HULLH.

Bun kak cucrema mnonymisuuil. Apeanibl BUJOB. BUIbl U MX >KU3HEHHBIC
CTpaTeruu. 3aKOHOMEPHOCTH TTOBEICHUS U MUTPALIUN >KUBOTHBIX.

buonoruyeckue nHBa3zuMn 9Y>XCPOJAHBIX BUIOB

7.4

CooOmiectBa opranu3moB. buoinieHo3 u ero crpykrypa. CBA3u MeEXIy
opraHm3MaMu B OuoIleHO3e. DKocHucTeMa Kak OTKpbiTas cucrema (A.J[x.
Tencnou). ®DyHKIMOHATBHBIE OJIOKM  OpPraHU3MOB B JKOCHCTEME:
OPOJYIEHThI, KOHCYMEHTBI, peayleHThl. Tpoduueckue  YpOBHH.
Tpodudeckue nenu u cetu. AGHOTHYECKHUE OJIOKH YKOCUCTEM.

[TouBbl M mibl B 3KOcHcTeMax. KpyroBopoT BElIECTB M MOTOK SHEPTHH B
JKOCHCTEME.
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OcHOBHBIE  MOKa3aTeaud  dAKOCUCTEMBl. buomacca ©  mpoayKuHMs.
DKOJOTMYECKHUE MUPAMUbI YUCEN, OMOMACCHI U SHEPTHH.

HanpapnenHsie 3aKOHOMEpHBIE CMEHBI  COOOIIECTB —  CYKIIECCHHU.
[lepBuYHBIE ¥ BTOPHYHBIC CYKIIECCUM M WX TPUYUHBI. AHTPOIOTCHHBIC
BO3JIEUCTBUA Ha cykileccuu. KimmmakcHoe coobmiecTBo. buopaznoobpasue u
MOJTHOTAa KPYrOBOPOTa BEMIECTB — OCHOBAa YCTOWYMBOCTH COOOIIECTB.
[TpupogHbIe 3KOCHCTEMBI. AHTPOIIOTEHHBIE SKOCUCTEMBI. ATPO3KOCUCTEMA.
Arporieno3. Paznuums  Mexay ~aHTPONOTEHHBIMH W MPUPOTHBIMHU
HKOCHCTEMaMHU.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opoackas
¢opa u dayna. CuHaHTpONM3aKA TOPOACKON (ayHbl. buomorndyeckoe u
XO3CTBEHHOE  3HAYCHHE  arpodKOCHCTEM W ypOOIKOCHCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHHUS OCHOBHBIX B3aUMOJCHCTBUN OpraHU3MOB
B DKOCHCTEMaX.

[lepeHoc SHEPrUM W BEIIECTB MEXKAY CMEKHBIMA 3KOCHCTCMAaMH.
YCTOWYMBOCTh OPraHU3MOB, TMOMYJSIIMA W OKOCHCTEM B  YCIOBHSIX
€CTECTBEHHBIX U aHTPOIIOT€HHBIX BO3/ICHCTBHIA

7.5

buochepa — obOmennanerapuas o0osoyka 3eMiid, T/I€ CYHIECTBYET WIIH
cyliecTBoBajia xu3Hb. Yuenue B.M. Bepuanckoro o 6uochepe. Obnactu
ouocdeps! u ee coctas. JKuBoe BemecTBO 6nocdepsl U ero GyHKIIUH.
3aK0OHOMEpPHOCTH cyliecTBoBaHus Ouocheprl. OcobeHHoCcTH OMocdephl Kak
r100aapHOM SKOCHUCTeMBI. /J[nHaMudeckoe paBHOBecHe B bruocdepe.
KpyroBopoTsl BemiecTB U OMOre€OXMMHUYECKHE IUKIBI (yriieponia, a3oTa).
PurmudHOCTH siBNIEHUM B Onocdepe.

3oHanbHOCTh Ouocheprl. Ilonstue o O6mome. OCHOBHBIE OMOMBI CYIIIH:
TyHJIpa, XBOWHBIE JIeCa, CMEIIaHHBIC M IHMPOKOJIUCTBEHHBIE JIeCa, CTENH,
CaBaHHBI, TYCTHIHH, TpPOMWYECKHE Jieca, BbICOKOropbsa. Kimmar,
PACTUTENBHBIN U )KUBOTHBIA MUP OMOMOB CYIIIH.

CtpykTypa v QyHKIHS KUBBIX CUCTEM, OIIEHKA MX PECYPCHOTO TOTCHIIHAJIA
u 6nochepHbIX HyHKIIHIA
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7.6

OKOJIOTMYECKHE KPU3UChl W KX NPUYMHBL. Bo3nelcTBue dYenoBeka Ha
o6uocdepy. 3arpsizHeHUE BO3AYIIHON cpeabl. OxpaHa Bo3ayxa. 3arpsi3HEHHE
BOJHON cpenbl. OxpaHa BOAHBIX pecypcoB. Paszpymenne mousbl. Oxpana
NIOYBEHHBIX pecypcoB. MI3MeHeHne Kinmara.

AHTpPONIOTEHHOE BO3JECHCTBUE HA PACTUTENIBHBIA U )KUBOTHBINA MHUp. OXpaHa
pPaCTUTENBHOIO M KUBOTHOrO Mupa. OCHOBHBIE NPUHUMUIIBI OXPaHbI
npupoabl. Kpacueie kHuru. Oco0o oxpaHsieMble TPUPOAHBIE TEPPUTOPUH
(OOIIT).

borannueckue caabl U 300JIOTUYCCKUC ITAPKHU.

OCHOBHBIC MPUHIUIBI YCTOWYUBOTO PA3BUTHS YEJIOBEUYECCTBA M TPHUPOJIHI.
ParmonansHOE€ MPHPONONOIB30BAHUE M COXpPAaHEHHE OMOJOTHYECKOTO
pazHooOpazus 3emMiu
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