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[NHOACHUTEJIbHAA 3AIINCKA

[Iporpamma 1o 6u0JIOTUU HAa YPOBHE CPEIHETO 00IIero oOpa3oBanus pazpaboTaHa
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «OO0 oOpa3zoBaHuu B
Poccuiickoit  ®epeparun», DPI'OC COO, Konmenuuu mnpenojaBaHus y4eOHOTO
npeamera «buonorus» M OCHOBHBIX MOJOXEHMH (enepanbHOM pabouell MporpamMbl
BOCITUTAHMUS.

VYueOuniii npeamer «buonorus» yrinyonéuHoro ypoBHs uzydenus (10—11 xmaccer)
ABJIIETCS OJHUM M3 KOMIIOHEHTOB MpeaMeTHoll obnactu «EcTecTBeHHO-Hay4HbIE
npenmetb». CornacHo nonoxeHusMm GI'OC COO npodunbHble ydyeOHbIE MPEAMETHI,
u3ydyaemble Ha yriayOJEéHHOM YpOBHE, sIBISIOTCA criocoboM quddepeHunanud o0yyeHus
Ha YpOBHE CpeJHEro o01iero o0pa3zoBaHMs U MPU3BaHbl 00ECIEUUTh IPEEMCTBEHHOCTb
MEX/Ty OCHOBHBIM OOIIMM, CPEIHUM OOIIUM, CPETHUM MPO(EeCCUOHATBHBIM U BBICIIUM
oOpa3zoBaHueM. B To e Bpemsi KaxAblid U3 3TUX y4eOHBIX MPEIMETOB JOJIKEH OBbITh
OPUEHTUPOBAH HA NPUOPUTETHOE pEIIEHHWE O00pa30BaTENbHBIX, BOCHMUTATEIBHBIX U
pa3BHBAIOIIMX  3a/lay, CBS3aHHBIX C  MHpodopueHTanuerd  o0yyarolmuxcs |
CTUMYJIMPOBaHHEM HMHTEpeca K KOHKPETHOM 00JIaCTH Hay4HOI'O 3HAHUS, CBSI3aHHOTO C
Ouonoruen, MeAUIMHOMN, KOJIOTHEH, ICUXO0IO0rHel, CHOPTOM MIIM BOEHHBIM JIEJIOM.

[Iporpamma mo Ouosoruu Ha€T MpEACTaBICHHUE O LEIM M 3aJadax H3y4YeHHs
yuebHoro npeamera «buosnorus» Ha yrioyOnéHHOM ypoBHE, ONpeersieT 00s3aTelIbHOe
(MHBapHMaHTHOE) TPEAMETHOE COJEpKAHUE, €ro CTPYKTYpPHUPOBAHHE MO pasleiiaM U
TEMaM, pPacHpeiesieHHE M0 KiaccaM, PEKOMEHAYET MOCIEI0BATEIbHOCTh U3YUYEHUS
y4e0OHOro MaTepHrayia ¢ y4TOM MEXIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBA3EH, JTOTUKU
y4eOHOr'0 TIpoliecca, BO3PACTHBIX OCOOEHHOCTEH oOydaromuxcs. B mporpamme 1o
OMOJIOTHY peaTu30BaH MPUHIIMIT TPEEMCTBEHHOCTH ¢ U3YY€HHEM OMOJIOTUM Ha YPOBHE
OCHOBHOTO 00111er0 00pa3oBaHus, O61aromaps 4eMy mpOCMAaTPUBAETCS HAMPABICHHOCTH
Ha TOCIEeAyIolee pa3BUTHE OWOJOTHYECKUX 3HAHWM, OPHEHTHPOBAHHBIX Ha
dbopMHUpOBaHUE ECTECTBEHHO-HAYYHOTO MUPOBO33PEHUS, IKOJOTUYECKOTO MBIIIICHNUS,
MIPEICTaBICHUN O 3JI0POBOM OOpa3e >KHW3HH, HAa BOCMUTAHUE OEPEKHOTO OTHOIICHUS K
OKpyXaroIiei mnpupoaHor cpene. B mporpamMmme mo OHOJOTMM Takke TOKa3aHbI
BO3MOXHOCTH ydeOHOTO mpenmera «buonorus» B peammsanuu tpedoBanuit OI'OC
COO Kk myaHupyeMbIM JIMYHOCTHBIM, METANpPEIMETHBIM U MPEAMETHBIM pE3yJbTaTaM
oOydeHust 1 B OPMUPOBAHUH OCHOBHBIX BHJIOB y4E€OHOTO3HABATEIHHOU JACSATEIHBHOCTH
0o0y4Jaromuxcs Mo OCBOCHUIO COJIEpkKaHUsI OMOJOTMYECKOro OOpa3oBaHUsI HAa YpPOBHE
cpeaHero oo1ero oopa3oBaHusl.

VYueOnwiii npeamer «buosorus» Ha YypOBHE CpEIHET0 O0OIIero o0pa3zoBaHUs
3aBeplIaeT OMOJIOrMYecKkoe 0Opa3oBaHUE B IIKOJIE U OPUEHTHUPOBAH HA pacUIMpPEHUE U
yriyOJieHue 3HaHWil OOydYaroluxcs O >KMBOM NPHUpPOJE, OCHOBaX MOJICKYJSIPHOM U
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KJIETOYHON OMOJIOTUU, SMOPUONOTUUM W OHWOJOTHHM Pa3BUTHS, T€HETUKH, CEIEKIIUH,
OMOTEXHOJIOTHUH, IBOFOIIMOHHOTO YICHUS U IKOJIOTHH.

N3yuenne yueOHOrOo Tmpeamera «buonorus» Ha  yriayOJEHHOM  YpOBHE
OPUEHTHPOBAHO HA TOATOTOBKY OOYYaIOIIMXCS K TMOCIEAYIONIEMY TMOJYYEHUIO
OMOJOrNYecKOTro 00pa3oBaHus B By3aX U OPraHU3ALUsAX CPEAHETO MPOPecCUOHAIBHOTO
oOpazoBanus. OCHOBY €r0 COJIepaHUsI COCTaBIIAET CUCTeMa OMOJOTUYECKUX 3HAHUM,
MOJIYYCHHBIX TIPH H3YYCHUH OOYYAIONUMHUCS COOTBETCTBYIOIIUX CHUCTEMATHYSCKHUX
paszesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO 0o01iero obpasosanus, B 10—11 kimaccax atu
3HAHMS TIOJIYYAIOT pa3BUTHE. Tak, pacCIIMPEHBI U YIIIYOJICHBI OMOJIOTHYECKUE 3HAHUS O
pacTeHUSX, JKMBOTHBIX, Tpubax, OakTepusx, OpraHU3Me 4YeJIOBeKa, OOIIUX
3aKOHOMEPHOCTSIX JKM3HHW, JIOTOJHUTEIHLHO BKJIIOYCHBI OHMOJOTHYCCKUE CBEIACHUS
NPHKJIATHOTO U TTIOMCKOBOTO XapaKTepa, KOTOPhIE MOKHO HUCITOJIB30BaTh KaK OPUCHTUPBI
JUIL  moclenayromiero  BbeiOopa  mpodeccun.  Bo3mokHa  Takke — MHTETpanus
OMOJIOTUYCCKUX  3HAHMA C  COOTBETCTBYIOIIMMH  3HAHUSAMH, TOJYYCHHBIMHU
00y4JaroIIMMUCS TIPH U3yYeHUN (HU3UKH, XUMHUH, reorpaduu 1 MaTeMaTHKH.

CTpykTypa TIpOrpaMMbl 10 OHWOJOTHHM OTpPaKaeT CHUCTEMHO-YPOBHEBBIH U
ABOJIIOIIMOHHBINA TIOIXOAB! K M3y4YeHHIO OnoJyioruu. COrTacHO MM, M3YyYaloTCsS CBOMCTBA
M 3aKOHOMEPHOCTH, XapaKTEPHBIE ISl KUBBIX CHCTEM Pa3HOTO YPOBHS OpraHH3aIlNH,
HBOJIOIIMN OPTAHWYECKOTO MHpa Ha 3eMJie, COXpaHESHHs OMOJIOTHIECKOT0 pa3HO00pasus
taneThl. Tak, B 10 Ki1acce u3y4aroTcss OCHOBBI MOJICKYJISIPHOHM M KJI€TOYHOW OMOJIOTHH,
AMOPHOJIOTUM M OHWOJIOTHU Pa3BUTHSA, TCHETUKH U CEJICKIMHU, OWOTEXHOJOTHU U
CUHTETUYECKOW OMOJIOTUM, aKTYyaIM3UPYIOTCS 3HaHHS OOydYarommxcs Mo OOTaHUKeE,
300JI0THUH, aHATOMHUH, PU3NOJIOTHN YeloBeka. B 11 kiacce m3y4aroTcsi SBOJIIONMOHHOE
y4eHHE, OCHOBBI SKOJIOTHH U y4eHHE 0 Ouocdepe.

VYyeOunbiit npeamer «buonorus» mpu3Bana 00ECNEYUTh OCBOCHUE 00yUYaIOIIUMHUCS
OMOJIOTUYECKUX TEOPH U 3aKOHOB, WCH, MPUHIIUIIOB W MPAaBWII, JEKAIIUX B OCHOBE
COBPEMEHHOM  €CTECTBEHHO-HAY4YHOM KapTUHBl MHpA, 3HAHUW O CTPOCHUH,
MHOT000pa3uy W OCOOCHHOCTSX KJIETKH, OpraHu3Ma, IOIMyJsIud, OHOIIeHO3a,
AKOCHUCTEMBI, O BBIJIAIOIINXCS HAYYHBIX IOCTUKEHUIX, COBPEMEHHBIX UCCIIEI0OBAaHUSAX B
OWONOTHHY, TPUKIAIHBIX acCleKTaX OuoNoTHMYecKnX 3HaHwi. [(nsg pasButusa w
MOJJICP)KaHUST WHTEpeca OOydarImMXCs K OWOJNOTMHM HApsAAy CO 3HAYUTEIHHBIM
00BEMOM TEOPETHYECKOTO0 MaTepuana B COJICPNKAHUM MPOTpaMMbl IO OHOJOTHHU
MPEAYyCMOTPEHO
3HAKOMCTBO C MCTOpPUEW CTAHOBJIEHUSI U PA3BUTHS TOW WIM MUHOW 00JaCTU OMOJIOTHH,
BKJIQJIOM OTEYECTBEHHBIX M 3apyOeKHbIX YYEHBIX B PEIICHUE BaXKHEHIIUX
OMOJIOTMYECKUX U IKOJIOTUUECKUX MPOOIIEM.

Henp u3yuenus ydeOHOro mnpenmera «buonorusi» Ha yriyOol€HHOM YpPOBHE —
OBJIaJICHUE OOYYAIOIIMMUCS 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBbHOW OpraHu3alnuu
UBBIX CUCTEM PA3HOTO paHra U NpUOOpEeTEeHHE YMEHUW HCIOJIb30BaTh 3TH 3HAHUS B
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dbopMupoOBaHUY UHTEpECA K OMPEIeIEHHONW 001acTH MPOPECCUOHATEHON JeATebHOCTH,
CBSI3aHHOM C OWoNoruel, Wim K BBHIOOPY y4eOHOTO 3aBeNEHUS I MPOJOJDKEHUS
OMOJIO0rnYecKoro o0pa3oBaHMUs.

Joctrxenue nenu usydeHust yueOHoro mnpenmera «buonorusi» Ha yriayOoaéHHOM
ypOBHE 00€CTIeUnBAETCS PEUICHUEM CIEIYIONINX 3a/1au:

OCBOCHHUE 00YUAIOIIUMHUCS CUCTEMbI OMOJIOTHUECKUX 3HaHHI: 00 OCHOBHBIX
OMOJIOTUYCCKUX TEOPHUAX, KOHIEMIUAX, THIOTe3aX, 3aKOHaX, 3aKOHOMEPHOCTAX U
NpaBWJIaX, COCTABJISIONIMX COBPEMEHHYIO €CTECTBCHHO-HAYYHYIO KapTHHY MHpa; O
CTPOCHHMH, MHOTOO0pa3UM U OCOOEHHOCTAX OMOJIOTHYECKUX CUCTEM (KJIETKA, OPTaHU3M,
NOMyJIAIMsA, BHJA, OWOreoneHo3, Owuochepa); O BBAAIONIUXCS OTKPBITHUAX U
COBPEMCHHBIX HCCIICOBAHUSAX B OMOJIOTMH; O3HAKOMJICHHE O0YYaroNmUXCs ¢ METOAaMHU
MO3HAHUS >KUBOM TPUPOJIBI: HMCCIICIOBATEIBCKUMHA METOJIaMH OWOJIOTHYCCKHX HayK
(MONIEKYIISIPHOW M KJIETOYHOW OWMOJIOTHH, ASMOPHOJIOTHU W OWOJIOTMH pPa3BUTHSA,
TCHCTHKU M CEJCKIIMHA, OMOTEXHOJOTUH ¥ CHHTCTUYECKOW OHMOJIOTHH, MaJICOHTOJIOTHH,
HKOJIOTHH); METOJaMH CaMOCTOSITCIIBHOTO TPOBEJICHUS OMOJIOTMYECKUX WCCIICIOBAHUM
B Jlaboparopurn W B Tpupoac (HaOmwoJeHHWe, M3MEpEHUE, OKCIICPUMEHT,
MOJIETUPOBAHHUE);

OBJIaJlcHue  OOyYaroHmIMMHUCS  YMEHUSIMU: CaMOCTOSITEILHO HAXOUTh,
aHANIM3UPOBATh W HCIIOJIB30BaTh OHOJIOTHYECKYI0 HWH(OpMAIUIo; TOJb30BaThCS
OMOJIOTUYECKON TEPMHUHOJIOTHE W CHUMBOJIMKOM; yCTaHAaBIMBATh CBS3b MEXKIY
pa3BUTHEM OMOJIOTHH U COIMATBHO-KOHOMHUYECKHUMH U DKOJIOTHUYECKUMU MPoOIeMaMu
YeJIOBEYECTBA; OILICHUBATh IOCJECACTBUS CBOCH JEATEIBHOCTH 1O OTHOUICHUIO K
OKpYXalolel MPUPOAHON cpesie, COOCTBEHHOMY 37I0POBBIO M 3I0POBBIO OKPYKAIOIINX
J0JIe; OO0OCHOBBIBATH MW COOJIIOAATh Mephl MPOPUIAKTUKKA  HH(EKIIMOHHBIX
3a0oneBaHuii, TMpaBWia TIOBEJAEHUS B TMpupojae u obecrmeueHus Oe30macHOCTH
COOCTBEHHOW IKM3HENEATEIPHOCTH B UYPE3BBIYAWHBIX CUTYyaIlUsX TMPUPOTHOTO U
TEXHOTEHHOTO XapaKTepa; XapaKTepu30BaTh COBPEMEHHBIC HAy4YHBIC OTKPBHITUS B
o0nacT OWOJOTHHU; Pa3BUTHE y OOYYAIONMIMXCS WHTEUICKTYallbHBIX M TBOPYECKUX
CHOCOOHOCTEM B TIpOIecCe 3HAKOMCTBA C BBIJAIOIMIUMHUCS OTKPBITUSAMH |
COBPEMEHHBIMU WCCJICIOBAHUSIMU B OWOJIOTHH, pEIIaeMbIMH €10 MPOOJIEeMaMH,
METO/IOJIOTHUEH OMOJIOTUYECKOTO HWCCIICIOBAHUS, TPOBEACHUS OSKCIEPUMEHTAIBHBIX
WCCJICIOBAHNM, PEIIeHUs OWOJOTHYECKUX 3a/]ad, MOJEIUPOBAHUS OMOJOTUYECKUX
O0OBEKTOB M TMPOIIECCOB; BOCHMUTAHWE Yy OOYYAIOIMIMXCS IIEHHOCTHOTO OTHOIICHHUS K
KUBOW TPUPOJIC B IEIIOM M K OTACIBHBIM €€ O0BEKTaM U SIBICHHSAM; (HOPMHUPOBAHUE
AKOJIOTUYECKOM, FTEHETUYECKOM IPAaMOTHOCTH, 00IIEeH KyIbTyphl TOBEJICHUS B IPUPO/IE;
WHTETPAINN €CTECTBECHHO-HAYYHBIX 3HAHUH;

mpuoOpeTeHHE OoOyJarommMHCS  KOMIIETEHTHOCTH B paIMoHaTLHOM
MIPUPOOIIONTB30BaHNH (COOI0OICHUE TIPABUII TIOBEICHUS B IPUPO/JIC, OXPAHbI BHJIOB,
IKoCcHUCTeM, Orochephl), COXpaHEHUH COOCTBEHHOTO 3JJ0POBBS U 37I0POBbS



®denepanbHas padouas nmporpamma | buonorus. 10—11 kmaccer (yriryOa€HHBIA YPOBEHb)

OKpY’KaroluXx JitofeH (codmonenuss Mmep npoduaakTuKu 3a0ojieBaHuM, oOecriedyeHue
0€30MaCHOCTU KU3HEACATETLHOCTH B UPE3BbIUAMHBIX CUTYALIUSIX IPUPOTHOTO U
TEXHOTE€HHOT'O XapakTepa) HA  OCHOBE UCIIOJIb30BaHUsl ~ OMOJIOTUYECKUX
3HAHUU 151 YMEHHUI B IIOBCEIHEBHOM XU3HU; CO3aHUE YCIOBUN IS
OCO3HAHHOI'O BbIOOpA 00YYAIOUIUMUCS UHAMBUIYAIbHON 00pa30BaTenbHON

TPaeKTOPHH, crocoOCTByIONIEH MocaeayomeMy npodhecCUOHATEHOMY
CaMOOTPEICJICHUIO, B COOTBETCTBUU C WHIUBUIYaTbHBIMU UHTEPECAMU U
NOTPEOHOCTAMHM PErHOHa.

OO6miee YMCIO 4YAcOB, PEKOMEHJIOBAHHBIX JUIi HW3Y4YeHHs OHOJOTMHM Ha
yrayosieHHOM ypoBHe, — 204 yaca: B 10 kmacce — 102 yaca (3 yaca B Henento), B 11
kinacce — 102 gaca (3 yaca B HEJIEIHO).

OT6op opraHu3anvoHHBIX (OPM, METOJOB U CPEIACTB OOydeHUs OHOJIOTHUU
OCYHIECTBIISIETCSI ¢ Y4YETOM CHEIU(PUKH €ro COJAEpKaHHWs W HalpaBJICHHOCTH  Ha
OpOJOJKEHUE  OMOJIOTMYecKoro  oOpa3oBaHMs B OpPraHM3alUsX  CPEAHEro
npodeccuOHaIBLHOTO U BBICILIET0 00pa30BaHUsl.

OO0s3aTenbHBIM YCIIOBHEM MpPU OOYYEHHH OWOJIOTMM Ha YriayOJIEHHOM YpOBHE
ABJIIETCS TPOBEIECHHE JIA0OPATOpPHBIX M TMpakTUdeckux pabor. Taxke ydactue
OoOy4JaromMXcs B BBINOJHEHUH TMPOCKTHBIX W Yy4eOHO-HCCIIENOBATEIIbCKUX padoT,
TEMaTUKa  KOTOPBIX  ONpENeNsieTcs  y4duTelleM Ha  OCHOBE  MMEIOIIHUXCS
MaTEPUATTLHOTEXHUUECKUX PECYPCOB U MECTHBIX IPUPOAHBIX YCIOBUH.

COJEPKXAHUE OBYUYEHUSI!

11 KJIACC Tema 1. buosiorusi kak Hayka

CoBpemenHasi OWOJOTHSI — KOMIUIEKCHass Hayka. KpaTkas HCTOpus pa3BUTHA
Oouonoruu. buonornueckne HaykKu W M3ydaemble UMU TIpoOsiembl. DyHIaMEHTaTbHbBIE,
MIPUKJIATHBIC U TTIOMCKOBBIC HAYYHBIC UCCIIEIOBAaHUS B OMOJIOTHH.

3nauenne Owuonorud B (HOPMUPOBAHMHM COBPEMEHHOW €CTECTBEHHO-HAyYHOM
kaptuHbl mupa. l[Ipodeccun, cBs3aHHble ¢ Ouosiorweil. 3HadyeHWE OWOJIOTUH B
MPAKTUYECKON  JIEATEIbHOCTH  4YEJIOBEKa:  MEJUIIMHE, CEJIbCKOM  XO3SHCTBE,
MIPOMBIILJIEHHOCTH, OXPaHe IPUPOIbI.

JleMmoHCTpauu

[Toptpetsl: Apuctotens, Teodpact, K. Jlunnei, JK.b. Jlamapk, Y. JlapBus,
VY. I'apgei, I'. Menaens, B.W. Bepuaackuii, .I1. I1aBnos, 1.11. MeuHukoB,
H.W. Basunos, H.B. Tumodeen-Pecosckuii, JIx. Yorcon, @. Kpuk, /[.K. benses.

1 COHGp)KaHI/IG OporpaMmbl, BBIACICHHOC KYpCUu60OM, HC BXOIAUT B IIPOBCPKY FOCY,H&pCTBeHHOﬁ UTOrOBOU aTrrecraluu
(THA).
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Tabmuupr u cxembl: «CBsA3p OMOIOrMM C JAPYTHMH Haykamw», «Cucrema
OMOJIOTUYECKUX HAYK.

Tema 2. ’)KuBble cUCTEMBbI U MX U3Y4YeHHE

Kupbie cuctembl Kak mpeaMeT u3ydeHusi ouosoruu. CBOMCTBA >KUBBIX CHUCTEM:
€IMHCTBO XUMHUUYECKOIO0 COCTaBa, JHCKPETHOCTh W LEJIOCTHOCThb, CJIOXKHOCTh H
YHOPSOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPraHU3aIIMsI, CAMOBOCIPOU3BEACHNUE,
pa3apakKuMoCTh, UI3MEHYMBOCTD, POCT U Pa3BUTHE.

YpOBHM OpraHu3alMd >KUBBIX CHCTEM: MOJIEKYJSPHbBIA, KIECTOYHBIMA, TKAHEBBIH,
OpraHW3MEHHBIN, MOMYJISIMOHHO-BUIOBOM, HSKOCUCTEMHBIM (OMOTreoneHOTUYECKU),
ouocdepnsbiit. [Iporeccsl, mpoucxoasiue B XKUBbIX cuctemMax. OCHOBHBIC MPU3HAKU
xuBoro. JXKu3Hb kak ¢opma cyliecTBOBaHHS Martepuu. Hayku, u3ydaroiniue >KUBBIC
CHUCTEMBbI Ha Pa3HbIX YPOBHSIX OpraHU3aIUU.

N3yuenne >xuBBIX cucteM. MeTonpl Ouosiorudueckod Hayku. HabmromeHwue,
U3MEpPEHHE, DKCIEPUMEHT, CHUCTeMaru3aius, MertaaHanu3. [loHsiTHe O 3aBUCHMOUN H
He3aBUCUMOW mnepemeHHou. [InanupoBanue skcnepumenta. IloctaHOBKa M mpoBepka
runore3. HyneBas rumoresa. IlonsaTtue BbIOOpKHM u €€ qocToBepHOCTh. PazOpoc B
Oounonornyeckux gaHHbBIX. OLIEHKa JOCTOBEPHOCTHU MOJIYYEHHBIX pe3yabTaToB. [IpudnHb
UCKQ)XXEHUS PE3YIbTAaTOB dKcHiepuMeHTa. [IOHATHE CTATUCTUYECKOTO TECTA.

JleMoHCTpauu

Tabnuuel n cxembl: « OCHOBHBIE MPU3HAKHU KU3HUY», «BHONIOrHYECKHUE CHUCTEMBI»,
«CBoOMCTBa XKUBOW MaTepUn», «YPOBHH OpraHU3AlMU KUBOW MpUpPOAbD», «CTpoeHue
KUBOTHOM KIETKNW», «TKaHU KUBOTHBIX», «CHCTEMBI OpPraHoOB YEJIOBEYECKOTO
opranuszmay, «buoreorenos», «buochepar, «MeToabl U3YUCHUS KUBOU MPUPOIBI.

Oo6opynoBanue: nabopaTopHoe 000pYyIOBaHME IS TPOBENCHUS HAONIOACHHM,
U3MEpPEHUH, SKCIIEPUMEHTOB.

IIpakTryeckas padora

«Hcnonp3oBanue Pa3InYHbIX MCTOA0B IIPHU N3YUYCHHUHU KUBBIX CUCTCM)).

Tema 3. buoJiorusi KjieTku

Knerka — cTpykTypHO-QYHKIIMOHATBHAS €IUHUIA KXUBOTO. VICTOpUS OTKPBHITHS
kietku. Pabotsl P. I'yka, A. JleBenryka. Knetounas teopus (T. LlIBann, M. lllneiinen,
P. BupxoB). OCHOBHbBIE MOJIOKEHUSI COBPEMEHHOM KIIETOYHOW TEOPHUHU.

MeTobl MOJIEKYJISIPHON M KJIETOYHOW OMOJIOTHH: MHKPOCKOIHS, XpoMaTtorpadus,
anekTpodope3, METOJ MEUYEHBIX aToMOB, IU(depeHIHAIbHOE LEHTPUPYTUPOBAHUE,
KyJbTUBUPOBAaHUE KIETOK. M3yuenue @uxcuposanHuvlx Klemox. DICKTPOHHAas
MuKpockonusi. Kongokanvnas muxpockonus. Bumanvhoe (npudsicuznennoe) uzyuenue
KJIeMmOK.

JlemoHcTpammn

[Toptpetsr: P. I'yk, A. Jleenryk, T. [lIBann, M. llIneiaen, P. Bupxos, K.M. bap.
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Tabmuupl u cxembl: «CBETOBOW MHUKPOCKON», «IDJIEKTPOHHBIA MHUKPOCKOI»,
«HcTopust pa3BUTHS METOA0B MUKPOCKOITUN.

OO6opynioBaHue: CBETOBOM  MHUKPOCKOI, MMKpPOIpPENaparbl  pPacTUTENIbHbIX,
AKUBOTHBIX U OAKTEpUATbHBIX KIETOK.

[IpakTuyeckas pabota
«3yyeHne MeTON0B KJIETOYHOW Ouonoruu (xpomatorpadus, sJekTpodopes,
muddepenunansHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuyeckasi OpraHu3anus KJICTKH

XUMHUYECKUNA COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPaMHUKpPOJIeMeHThI. Bona u
e€ poJb Kak pacTBOPUTENS, peareHTa, ydacThue B CTPYKTYPUPOBAHUU KJIETKH,
TEIJIOperyysiiui. MuHepaiabHble BEIIECTBA KJIETKH, MX OHOJOTHMYecKas pojib. Poib
KaTMOHOB M aHMOHOB B KJIETKE.

Opranuveckue BellecTBa  KICTKW. buosiormueckwe  monumepsl.  benkwu.
AMMHOKHUCTIOTHBIM cocTaB OenkoB. CTpyKTypbl OenkoBoi Mmoiiekyinbl. [lepBuunHas
CTpYyKTypa Oelnka, menTuHas CBA3b. BTopruuHasi, TpeTUUHasl, YeTBEPTUUHASL CTPYKTYPHI.
Henatypanusi. CpoiictBa OenkoB. Knaccuduxamus 6enxoB. buonorunueckue ¢yHKIUNA
0enkoB. [Ipuonoi.

VYrneBoasl. MoHOcaxapupl, AWCaXapubl, OJHMIrOCaxapuabl U TOJHUCAXAPUIBI.
OO6mwmii maH cTpoeHust U (HU3MKO-XUMHUYECKHE CBOMCTBA yrieBOaOB. buonoruueckue
(GYHKIIUU yTIEBOJIOB.

Jlunuaer. T'mapodunbsHO-rUApOdOOHBIE cBOMcTBA. Kitaccudukainus JTUTHIOB.
Tpurnmuuepunsi, hochonunuabl, BOCKU, CTepoubl. buonornueckue GyHKINUN JTUTTAIOB.
OOmue cBoiicTBa OHOJIOTMUECKHMX MEMOpaH — TEKyd4ecTb, CIOCOOHOCTh K
CaMO3aMBbIKaHHIO, TTOJIYITPOHULIAEMOCTb.

Hykneunossie kucnotel. JHK u PHK. CtpoeHne HYKIEMHOBBIX KHCIIOT.
Hyxneorunsr. [Mpunmun kommiementapuoctu. [Ipasuno Yapradda. Crpykrypa JHK —
nBOMHas crimpanb. MectoHaxoxaenne u o6uonorndyeckue Gpynkmuu JJHK. Bugsr PHK.
Oyukunu PHK B kiteTke.

Crpoenune wmonekynsl AT®. Makpospruyeckue cBa3u B Moiiekyine ATO.
buonornueckue ¢pynkuuun AT®. BoccraHOBIEHHBIE MEPEHOCUUKH, UX (YHKIUU B
knetke. /[pyeue Hyxneozuompugocghamer (HT®). CexenmpoBanue JIHK. Memoow:
2EHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU.

CrpykrypHass OWOJOTHS: OHOXMMHYCCKHME W OHWODHU3NYSCKHE HCCISTOBAHUS
COCTaBa U MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOJEKYI. Modenuposanue cmpykmypul u
@yuKkyuti Ouomonexyn u ux xomniexcos. Komnviomepmwii ouzaiin u opeanuueckuu
cuHme3s OUOMONEKYL U UX HENPUPOOHBIX AHATIO208.
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JlemoHCcTpammn

Iloptpersr; JI. Ilomunr, Ix. Yorcon, ®@. Kpuk, M. Yunkunc, P. @pankinun, O.
Conrep, C. [Ipy3unep.

Juarpammel: «PacnipenenieHue XUMHUYECKHUX JJIEMEHTOB B HEXHUBOU MPUPOJAEY,
«PacmipenienieHue XUMHUYECKUX DJIEMEHTOB B KUBOU IIPUPOJEY.

Tabmumpslt u  cxembl: «llepuonnueckas TaliauIa XUMHYECKUX DIEMEHTOBY,
«CtpoeHne MoOJIeKyJbl BOAbI», «BemectBa B coctaBe OpraHusMoB», «CTpoeHue
MOJIEKYJBl  Oenkay, «CTPYKTypbl O€IKOBOM MOJIEKYIbD», «CTpOGHHE MOJICKYI
yIIIEBOAOBY», «CTpOoeHHE MOJEKYJ JUNUIA0BY, «HyKIenHOBbIE KHUCIOTBDY, «CTpoeHUE
MousieKynsl ATO».

O6ODVIIOBaHI/Ie: XUMHUYCCKAs MoCyaa u O60py210BaHI/I€.

JlaGoparopHasi pabora «OOHapyXkeHHe OEIKOB C IOMOIIbI0 KadeCTBEHHBIX
peaKumn».

JlaGoparopHas pabota «MccneqoBaHue HYKJIECHHOBBIX KHCJIOT, BBIICICHHBIX W3

KJICTOK PA3JIMYHBIX OPTaHU3MOB.

Tema 5. CTpoeHne U QyHKIUMN KIETKH

Tumnst KJIETOK: yKapuoTHYecKas u MPOKAPUOTUYECKAS.
CtpykTypHODYHKIIMOHATBHBIE 00pa30BaHUS KIETKU.

Ctpoenne mnpokaproTuyeckol kineTku. KiertoyHas creHka OakTepuil U apxei.
Oco0eHHOCTH CTPOCHHS TeTepOTPOdHON M aBTOTPOGHOU MPOKAPHOTHUUYECKUX KIIETOK.
MecTo 1 poJib IPOKApUOT B OUOIIEHO3aX.

Ctpoenre W (QYyHKIMOHUPOBAHHE HYKApUOTUYECKOW KieTku. Ilmazmatmyeckas
MeMOpana (mnasmanemma). CTpykTypa IUia3MaTuueckod MemOpanbl. TpaHcmopt
BEIIECTB Uepe3 IUIa3MaTUYECKyl0 MeMOpaHy: maccuBHbBIN (muddysus, oOnery€HHas
mubdy3us), axkTUBHBIA (MEPBUYHBIH W  BTOPUYHBIA aKTUBHBIA  TPAHCIIOPT).
[Monymponumaemocts MeMOpanbl. Pabota HaTpuii-kaaueBOro Hacoca. OHIOIMTO3:
MUHOIMTO3, (aromuto3. Ok3omuto3. Kietounas crenka. Ctpyktypa U (QyHKIIUU
KJIETOYHOUN CTEHKU PacTeHH, rprOOB.

Hutommazma. I[luto3onbs. Ilutockener. JIBumkeHwe mnMTOIIa3Mbl. OpraHouIbI
KieTku. OpgHomMeMOpaHHbIE OpraHOUAbBl KJIETKU: 3HAomazmatudeckas ceth (JIIC),
armmapar ['onbpIKK, JU30COMBI, WX CTpoeHMe W  (QyHKIuU. B3auMocsssb
OIHOMEMOpPAHHBIX OpPraHoWAOB KIEeTKU. CTpoeHHe TpaHyJIspPHOTO PETUKYIyMa.
Mexanusm nanpasnenus 6enxoe ¢ IIIC. Cunrte3 pacTBOpUMBIX OenkoB. CHHTE3
KJIIETOYHBIX MeMOpaH. ['nmajnkuil (arpaHyisipHbIN) 3HIOMIA3MATUYECKUN PETUKYIYM.
CexperopHast ¢ynkuusi anmapara [onbmxu. Moougukayus 6enkose 6 annapame
Tonvooicu. Copmuposxa 6enxos 6 annapame 1 onb0xcu. TpaHCTIOPT BEIIECTB B KIETKE.
Bakyonu pactutenbHbix kieTok. Kitetounbiii cok. Typrop.
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[loryaBTOHOMHBIE OpraHOM bl KJIETKH: MUTOXOHPHH, IUTACTHU]IBI.
IIpoucxoocoenue mumoxonopuit u niacmuod. Cumobuocenes (K.C. Mepeockosckuii, JI.
Mapeynuc). CtpoeHne U GpyHKIMU MUTOXOHIAPHM U TutacTul. [lepBudHble, BTOpUYHBIE U
CJIOXHBIE€ TUIACTUABl (POTOCUHTEIUPYIOUIUX JYKAPUOT. XJIOPOIIACTBI, XPOMOILIACTHI,
JIEUKOIIACTHI BBICIIMX PACTCHUMN.

HememOpannbie opranouasl kieTku CTpoeHne U (QYHKIMM HEMEMOpPaHHBIX
OpraHoujioB kjieTku. Pubocomel. Ilpomescymounvie gunramenmoi. MUKpOpUIaMEHTHI.
Axmunogvie muxkpogunramenmuol. MplllIeUHbIE KIETKU. AKMUHOBblE KOMNOHEHMbL
Hembluweunvlx kiemox. Mukporpyoouku. Knerounslii nentp. CtpoeHue U JIBUKEHHE
KTYTUKOB U pecHUYeK. MukpoTpybouku murToriazMel. LlenTpuons. benxu,
accoyuuposantvle ¢ MUKpoguiamenmamu u Mmukpompyooukamu. Momopnule denxu.

SAnpo. O6Gonouka snapa, XpOMaTHH, KapuoIlia3ma, SJIPBIIIKH, HUX CTPOCHHE U
bynkuuu. SAnepHsiii 6enkoBbIil MaTpuKC. [IpocTpaHCTBEHHOE PACIONOKEHHE XPOMOCOM
B UHTEpaA3HOM sjipe. Dyxpomamun u cemepoxpomamun. berkun xpomaTiHa — TUCTOHBI.
Jlunamuka s0epnou obonouku 6 mumose. HoepHuiti mparncnopm.

Knerounsie BrmtodeHusi. CpaBHHUTENbHAs XapaKTEpUCTHUKA KIETOK JYKapUOT
(pacTUTENBHOM, )KUBOTHOU, TPUOHOI).

JleMoHCTpau

IToptpetsl: K.C. MepexkoBckuid, JI. Maprynuc.

Tabnuuel u cxembl: «CTpoeHUE FYKAPUOTUUECKON KIeTKN», «CTpoeHne KUBOTHOM
KIeTKn», «CTpoeHHe pacTUTENbHON KIETKH», «CTpOeHHEe MUTOXOHAPUNY, «Smpoy,
«CTpoeHune mpoKapuOTUIECKON KISTKUY.

OO6opyioBaHHe: CBETOBOM  MHUKPOCKOI, MHKpPOIIPENapaTtbl  pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MUKPOIIpENapaThl 0aKTepruaIbHBIX KIETOK.

JlaGoparopHas padota «3ydeHne cTpoeHHs KIETOK pa3InYHbIX OPTaHU3MOB).

[IpakTryeckas padora «M3yueHne cBOMCTB KIETOUYHON MEMOpaHbD».

H&GOD&TODHEU{ pa60Ta «HCCJ’IGI{OB&HI/IG IrasmMoJin3a H ACIIIa3sMOJIM3a B
PACTUTCIIbHBIX KIICTKAX).

HDaKTI/I‘—IeCKaﬂ pa60Ta «I/I3yquI/Ie ABHIKCHHUA HOHUTOINIA3MbI B PACTUTCIBHBIX
KIICTKAax>».

Tema 6. O0MeH BelleCTB M NpeBpallleHNe JHEPTUHU B KJIETKe

AccuMuUNISATIAA W JAUCCUMIUIANNS — JBE CTOPOHBI MeTabonm3Ma. Tumbl oOMeHa
BEILIECTB: AaBTOTPOPHBI U rerepoTpodHBIi. VYuacThe KUCIOpOJa B OOMEHHBIX
npoiieccax. JHepreTudeckoe obdecrieueHue kiuetku: npepamnieHue ATD B oOMeHHBIX
nporieccax. GepMeHTaTUBHBINA XapakTep peakiuil KIETOYHOTrO MeTaboIn3Ma.
depMeHThI, UX CTPOEHHUE, CBOMCTBa UM MexaHu3M JerctBus. Kodepmentsl. OTnuuuns
dbepMEeHTOB ~ OT  HEOPraHMYEeCKHMX  KaTaau3aTopoB.  benku-akTUBaTOpHl U
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OETKUUHTHOUTOPHI. 3aBUCUMOCTD CKOPOCTH (DEPMEHTATUBHBIX PEAKIMHA OT Pa3sTUIHBIX
(dbakTopoB.

IlepBuyHBIE  CHHTE3 OpPraHMYECKMX  BELIECTB B  KiIeTKE. @DOTOCUHTES.
AHOKcucenHblll U OKcueeHHblll Gomocunme3 Y obaxkmeputi. Ceemocoouparowue
nueMeHmvl U NUSMEeHMbl PeaKyuoHHo2o yeHmpa. Pollb XJIOPOIUIACTOB B IMpoliecce
¢orocunTeza. CBeroBass u TemHOBast ¢aszbl. Pomoovixanue, C3-, Cs+ u CAM-munwvi
¢pomocunmesa. IlpogykTuBHOCTH (hoTOCHHTE3a. BnusHue paznuyHbXx (AKTOpPOB Ha
CKOpOCTh (hoTocHHTE3a. 3HaUeHHE (DOTOCHHTE3A.

XemocuHTe3. Pa3zHooOpaszne OpraHu3MOB-XEMOCHHTETHKOB: HUTPUPHUIIUPYIOIIUE
OakTepuu, IKene300aKTepuu, CepoOaKTEPUH, BOJOPOJHbIE OaKTepuu. 3HAUCHHE
XEMOCHHTE3a.

Ana’poOHbie opraHusmbl. Buasl Oposkenus. [lpoaykTel OpoxeHus U HX
UCTIOJh30BAaHUE  YENOBEKOM. AHa’pOOHbIE  MHUKPOOPTaHW3MBI  KaK  OOBEKTHI
OMOTEXHOJIOTUH B BO30YAUTENIN OOJIC3HEH.

AdpoOHBIE OpraHu3MBl. DTambl HEpPreThdeckoro oomeHa. [loAroTOBUTENBHBIHN
sTan. [ mKonu3 — 6eCKUCIOPOIHOE PACHICTUIEHUE TITFOKO3bI.

buonoruyeckoe OkucIeHUE, WM KIETOYHOE JbIXxaHue. Poilb MUTOXOHIpUH B
nporeccax Ouosiornueckoro okucieHus. lluknuueckue peakiuu. OKUCIHTENIbHOE
dbochopunupoBanue. Ouepeus memopannoz2o epaduenma npomonos. Cunmesz ATD:
paboma npomonnou ATD-cunmaswvi. [IpeuMyIiecTsa adpoOHOTO MyTH 0OMEHA BEIECTB
nepen aHadpoOHbIM. I (PEKTUBHOCTH IHEPTETUIECKOTO OOMEHA.

JleMoHCTpauu

IMoptpers: k. Ilpuctim, K.A. Tumupszes, C. H. Bunorpauckui,
B. A. Durensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmumer u cxemsl: «DorocuHTe3», «IHEpreTHdyeckuii obmen», «bmocuHTE3
6enka», «CtpoeHue pepMeHTa», «XeMOCHHTE3.

OOGopy/ioBaHHe: CBETOBOM MHUKPOCKOI, OOOpYAOBaHHWE JUIsI TPUTOTOBICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPENapaToB.

JlaboparopHas pabora «M3yueHne KaTaIUTHYECKOW aKTUBHOCTH (DEPMEHTOB (HaA
MpUMepe aMUJIa3bl WIIM KaTajaasbl)».

JlaboparopHasi paborta «l/3ydyeHune (GpepMEHTATHBHOTO pACHICIIICHUS MEPOKCHAA
BOJIOPOJIa B PACTUTEIIHHBIX M )KUBOTHBIX KIIETKAX».

JlaboparopHas pabora «CpaBHEHHE POLIECCOB (POTOCUHTE3A K XEMOCHHTE3A.

JlaGopartopHas pabota «CpaBHEHHE MPOLIECCOB OPOKEHUS U IBIXaHUS.

Tema 7. HacaeacrBennasi uHgopmManus U peaju3anms e€ B KJIETKe

Peakuum wmartpuuHOoro cuHtes3a. [IpuHOHMN KOMIUIEMEHTAPHOCTH B PEAKIUAX
MaTpUYHOTO cUHTe3a. Peanuzanus HacienctBeHHOM mHpopManuu. ['eHeTHYeCKuil Koz,
ero cporctBa. Tpanckpunuus — MatpuuHbiid cuHTe3 PHK. [IpuHOMOBI TpaHCKpUIILIUHA:

10
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KOMITJIEMEHTaPHOCTb, aHTUMAPAJUICILHOCTh,  ACUMMETPUYHOCTb. Co3pesanue
mampuynvix PHK 6 sykapuomuueckoti knemxe. Hexooupyrowue PHK.

Tpancnsuusa u e€ stanbl. Yyactue TpancnopTHeix PHK B OuocunTeze Oenka.
YcnoBus ouocunrtesa Oenka. KogupoBanue aMmuHOKUCIOT. Pois pubocom B OMOCHHTE3E
Oeka.

Coepemennvie npeocmasnenus o cmpoenuu 2enog. Opranmzanusi reHoma Yy
MIPOKAPHUOT U SYKapHOT. Perymnsius akTHBHOCTH T€HOB Y ITPOKapuoT. [ ummoTe3a onepoHa
(®. XKaxoO, K. Mano). MonekyrapHvie mexanuszmol IKCHpeCCUU 2€HO8 ) IYKAPUOM.
Ponv xpomamuna 6 peeyiayuu pabomsei 2ernog. Perymsiusi 0OMEHHBIX MPOIECCOB B
kieTke. Knetounslili romeocTas.

Bupycel — HekieTouHbie (BOPMBI KM3HU W OONMratHeie mapasuTbl. CTpoeHHE
NPOCTBIX M CIIOXKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. KuszneHHbulll YUK
JIHK-cooepocawux supycos, PHK-coodepocawux eupycos, baxmepuoghacos. Obpamuas
MPAaHCKpunyus, pesepmasa, uHmezpasa.

BupycHpie 3a0oneBaHust uesnoBeka, )UBOTHbIX, pactenuit. CIINJ, COVID-19,
COLIMAJIbHBIE U MEIUIIMHCKUE TTPOOIIEMBI.

Buoungopmamuxa: unmeepayus u anmanuz 6onvuux maccusos («bigdata»)
CMPYKMYPHLIX Ouono2udeckux oanHvlx. Hanomexnonoeuu 6 oOuonocuu u meouyume.
IIpoepammupyemvie gynxyuu d6eaxos. Cnocodvl 00cmasKu 1eKapcma.

JleMoHCTpauu

[Toptpetsr: H.K. Kosbnos, /.M. UBaHOBCKHIA.

Tabmumer u cxemsl. «buocuHTe3 Oenkay, «l'eHeTHUYecKkMii Koy, «Bupycs,
«bakteprodaru.

[IpakTrdeckas pabora «Co3maHue MOACIH BUPYCAy.

Tema 8. ’KuzHeHHBIN HUKJI KJIeTKH

Krnerounsrit nmuki, ero nepuoas! u perymsiusa. Marepdasza u muto3. OcobeHHOCTH
MpoleccoB, TMpoTekaromux B wuHTepdaze. I[loaroroBka KIETKH K JEJICHUIO.
[Ipecunrernueckuii (MOCTMUTOTHYECKUM), CHUHTETUYECKUHA U TMOCTCUHTETUYECKHUI
(MpeMUTOTUIECKUI) TIEPHOIbI HHTEP(A3HI.

Marpuunbiii cunres JHK — pennmukanwms. IlpuHouner perummkanun  IHK:
KOMIUJIEMEHTAPHOCTh, NOJYKOHCEPBATUBHBINA CHUHTE3, aHTUNAPAJUICIIBHOCTh. MeXaHu3m
pemukanuu  JTHK. Xpomocombl. Ctpoenne xpomocoM. TemomMepbl W Teaomepasa.
XpOMOCOMHBIM HaOOp KIETKM — KapuoTuil. JIMNIouAHBIA M TaraougHBIN HaOOpbI
xpomocoMm. ['omonoruunasie XxpoMoCOMBI. [10J10BBIE XPOMOCOMBI.

Jenenne knetkn — mMuTo3. CTaauum MUTO3a U MPOUCXOIAIIME B HUX HPOULECCHI.
Tunber Muto3a. Kaprokunes u nutoknHues3. buonornyeckoe 3HaueHUE MUTO3A.

Perynsimus mutoTHdeckoro nukia kietku. [IporpamMmmupyemast kietoyHasi ruoesb
— arormnTo3.

11
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Knetounoe sapo, XpoMocoMbl, (YHKIMOHATbHAs TEHOMHKA. Mexanusmul
npoaugepayuu, ouggepenyuposku, cmapenus u euberu kiemok. «L{ugposas kiemray
— buouHpopmamuueckue mooeau QYHKYUOHUPOBAHUS KIeMKU.

JleMoHCcTpanuu

Tabmumplt u  cxeMbl: <«OKU3HEHHBIM WUKJI KIETKH», <«Mwuto3», «CtpoeHue
xpomocomy, «Pemnmukanus [JHK».

OO6opynioBaHuEe: CBETOBOM MHUKPOCKOI, MHKporpenapaTtsl: «MHUTO3 B KIETKax

KOpCUIKa JTyKa».

JIabopaTtopHas pabora «/3yueHne XxpoMoCOM Ha FOTOBBIX MUKpPOIIpENapaTax.

JlaGoparopnas pabora «HaOmroneHue MuTO3a B KJIETKAaX KOHYMKA KOpEIIKa JIyKa
(Ha TOTOBBIX MUKpPOIIpETIapaTax).

Tema 9. CTpoenue n pyHKINH OPraHU3MOB

buonornueckoe pazHooOpaszue opraHu3mMoB. OJTHOKJIETOUYHBIE, KOJIOHUAJLHEBIE,
MHOTOKJIETOUHbIE OPTaHU3MBI.

OCOOEHHOCTH CTPOCHHMS U KU3HEACITEIBHOCTH OJIHOKJIETOYHBIX OPTraHU3MOB.
baktepun, apxeu, OFHOKIETOYHBIE TPHUOBI, OJHOKJIETOYHBIE BOJOPOCIH, JIPyTUe
npotucTsl. KojloHnanbHbIE OpraHU3MBI.

B3anMocBs3b yacTell MHOTOKJIETOYHOTO OpraHu3Ma. TKaHW, OpraHbl U CHUCTEMBbI
opranoB. Opranusm Kak equHoe 1enoe. I'omeocras.

Tkanm pacteHuit. TUIBI pacTUTENBHBIX TKaHEeW: oOpa3oBaTeibHas, MOKPOBHAs,
NpoOBOASAIIAs, OCHOBHasg, MexaHudeckasg. OcCOOEHHOCTH CTpoeHHs, QYHKIUNA U
pacoNOKEHHUSI TKAHEW B OpraHaxX paCTCHUU.

TkaHM >KUBOTHBIX W 4YEJOBEKA. THUIIBI KHUBOTHBIX TKAHEHW: JNUTEIUAIIbHAS,
COCIMHUTEIbHAS, MbIlIeYHasi, HepBHasg. (OCOOEHHOCTH CTpoeHHs, GYHKIUNA U
PAaCIIOJIOKEHHS TKAHEW B OpraHax >KMBOTHBIX U YEJIOBEKA.

Opransl. BeretaTuBHble U r€eHEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl U CUCTEMBI
OpPraHoB )XKUBOTHBIX U 4esoBeKa. DyHKIIMK OPraHOB U CUCTEM OPraHOB.

Omnopa Tena opranu3moB. Kapkac pactenuil. CkeleTbl OJHOKIETOYHBIX H
MHOTOKJIETOYHBIX >KUBOTHBIX. HapyKHbli U BHYTpeHHUH ckeneT. CTpOCHHE U THUIIbI
COEMHEHUS KOCTEN.

JIBr>KeHHe OpraHu3MoB. J[BHKEHHE OJHOKJIETOUYHBIX OpPraHW3MOB: aMEOOHMIHOE,
KTYTUKOBOE, PECHUYHOE. [[BHKEHHE MHOTOKJIETOYHBIX PACTEHUM: TPONU3MbI U HACTHM.
JIBM>KeHHE MHOTOKJIETOYHBIX YXMBOTHBIX U 4eJIOBEKa: MbllleyHas cucteMa. Peduexc.
CkeneTHbIe MBIIIIBI U UX paboTa.

IIutanne opranm3moB. [lornomeHne BOABI, YIJIEKHCIOrO Ta3a U MHUHEPAJIbHBIX
BEIIECTB pacTeHUsMU. [IuTaHne XMUBOTHBIX. BHYTPHUIIOJIOCTHOE M BHYTPHUKIETOYHOE
numeBapeHre. [IuTaHne TMO3BOHOYHBIX JKHUBOTHBIX. OTIENbl MNHUIIEBAPUTEIHLHOTIO
TpakTa. [InmeBapurensHbie xkemne3sl. [lumeBapuTenbHas CHCTEMA YEIIOBEKA.

12
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Jlpixanue opraHu3moB. Jlpixanue pacreHuil. Jlpixanue >xuBOTHBIX. Juddy3us
ra3oB 4epe3 IMOBEPXHOCTh KiIeTKH. KoxkHoe npixaHue. JlpIxaTeibHas MOBEPXHOCTb.
KabGepHoe u nérouyHoe apixaHue. JIpIXaHWe MMO3BOHOUYHBIX >KUBOTHBIX M YEIOBEKa.
OBOJIIOLIMOHHOE ~ YCJIO)KHEHHE  CTPOEHMS  JIETKMX  MO3BOHOYHBIX  >KMBOTHBIX.
JlpIxaTenpHas cUCTEMa 4YeloBeKa. MeXaHu3M BEHTWISIUUM JETKUX Yy NOTUI U
MJIeKonUTaromux. Perynsius apixanus. JlpixaTeabHble 00bEMBI.

TpaHcnopT BEWIECTB y OpPraHu3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTEHUM.
Tpancnopt BelecTB y )KUBOTHbIX. KpoBeHOCHas cuctema u €€ opranbl. KpoBeHocHas
CHCTEMa MO3BOHOYHBIX KUBOTHBIX U uesioBeka. Ceplle, KpOBEHOCHBIE COCY/bI U KPOBb.
Kpyru xpoBooOpaiiieHusi. DBOJIOIMOHHBIE YCJIOXHEHUSI CTPOCHHUS KPOBEHOCHOM
CHUCTEMBI TTO3BOHOYHBIX JKMBOTHBIX. PaboTa cepinia u e€ perymsius.

Brigenenue y opranusmoB. BeineneHue y pacteHuil. BolaeneHne y )KUBOTHBIX.
Cokparutenbabie Bakyonu. Opranbsl BbijenaeHus. OumbTpaius, CeKpeius u o0paTHoe
BCAaChIBAaHME KaK MEXaHU3MbI paOOThl OpraHOB BblJeieHUsA. CBsA3b TMOJIOCTH Tela C
KPOBEHOCHOM Y BBIJICJIUTEIIBHOM CUCTEMAaMU. BbIJIeIEHNE Y TO3BOHOYHBIX KUBOTHBIX U
yenoBeka. [louku. Ctpoenune u pyHkimonupoBanue Hedpona. OOpa3oBaHUE MOUYU Y
YeJI0BEeKa.

3ammuTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX opraHu3MoB. Criopsl OakTepuii
U IIUCTHl MPOCTEHIIMX. 3aluTa Y MHOTOKJIETOYHbIX pacTeHui. Kyrukyna. CpenctBa
[IACCUBHOM M XUMHUYECKOU 3aIUTEI. ODUTOHITUILI.

3ammTa y MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI M MX HPOU3BOJHBIE. 3anIuTa
opranu3ma ot Oosye3Hed. MiMMyHHas cuctema udenoBeka. KieTouHbIN B TymMopaibHBIN
UMMYHUTET. BpoXnEéHHBIN M MpUOOPETEHHBIN crienupruIecKuii UMMYHHTET. Teopus
KJIOHaIbHO-ceeKTUBHOrO MMMyHuTeTa (II. Opmux, ®.M. bepuer, C. Tonerana).
BocnanurenbHble OTBETHI OpraHu3MoB. Poiib BPOKIEHHOTO MMMYHHTETA B PAa3BUTHHU
CUCTEMHBIX 3a00JI€BaHU.

PaznpaxxumocTh u perynsuus y opraHu3mMoB. Pa3znpaxumMocTs y OJHOKIETOUHBIX
opranu3moB. Takcucel. PaznpaxxumMocTs u peryisanus y pacteHuil. PoctoBeie BemecTsa
U UX 3HAYCHHUE.

HepsHuas cucrema u pediekropHas perynsmus y )KUBOTHBIX. HepBHas cucrema u
e€ oThenbl. DBOJIOLMOHHOE YCI0KHEHUE CTPOCHHSI HEPBHOW CHUCTEMBI y KUBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Pediexc m pednexkropras myra.
besycnoBHbIE U YCIOBHBIE PEQIICKCHI.

['ymopanbHass perynasiuvsi W SHIOKPUHHAs CHUCTEMa JMKUBOTHBIX W YEJIOBEKA.
JKene3bl 3HIOKPUHHOW CHCTEMBI U UX TOPMOHBI. [leiicTBHE TOpMOHOB. B3anMoCBA3b
HEpBHOM W  DSHIOKpUHHOW  cucteMm. [unoranamo-runodusapHas  cHCTEMA.
JleMoHcTpanmu

[Toptpert: U.I1. ITaBnos.
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Tabmuupl u  cxembl: «OJIHOKJIETOYHBIE BOAOPOCIN», «MHOIOKIETOYHBIE
Bojopocnn», «bakrepumn», «lIpocrenmmey», «Opranbl IBETKOBBIX PACTECHUN»,
«CucteMbl OpraHoOB MO3BOHOYHBIX JKMBOTHBIX», « BHyTpeHHEE CTpOEHME HACEKOMBIX)»,
«Tkanu pactenuit», «Kopuebie cuctemb», «CTpoeHue ctedins», «CTpoeHue JINCTOBON
IJTACTUHKWY, « TKaHM KUBOTHBIX», «CKeJIEeT yeloBeka», «IInieBapurenbHas cuctema,
«KpoBeHocHass cucrema», «/lpixatenpHas cucrema», «HepBHas cucreman, «Koxay,
«MpblmeyHasg cucrema», «BplaenuTenbHas CcUCTEMa», «OHAOKPUHHASA CHCTEMay,
«CtpoeHue Mpie», «MMMyHuTET», «KHIIEUHONONOCTHBIE», «(CXemMa MUTAHUS
pacteHuit», «KpoBEHOCHbBIE CHCTEMBI MMO3BOHOYHBIX JKMBOTHBIX», «CTpOEHHE THUAPHIY,
«CTtpoeHue 1IaHapun», «BHyTpeHHee CTpoeHue [I0XkKAeBoro 4epssi», «HepsHas
cuctema pbid», «HepBHas cuctema asarymkny», «HepBHas cucreMa npecMbIKAIOIIUXCS,
«HepsHas cucrema nruny, «HepsBHas cucrtema milekonuTaromux», «HepsHas cucrema
yesoBekay, «Peduexcy.

OO6opylioBaHHEe: CBETOBOW MMKPOCKOI, MHKpPOIpenapaTrbl  OJHOKIETOUYHBIX

OpraHuW3MOB, MHUKpOIpenapaTbl TKaHEW, PAKOBUHBI  MOJIIIOCKOB,  KOJUICKIIHH
HACEKOMBIX, UIJIOKOXKUX, >KMBBIC DJK3EMIUISIpPbl KOMHATHBIX pACTCHHM, repOoapuu
pacTeHU pa3HBIX OTIEJIOB, BIAKHBIC IMPEINapaThl KUBOTHBIX, CKEJIEThI MO3BOHOYHBIX,
KOJUICKIIUM O€CTO3BOHOYHBIX JKMBOTHBIX, CKEJIET 4YeJloBeKa, OOOpyIOBaHHE IS
JEMOHCTpAIlMd TIOYBEHHOTO ¢ BO3JYIIHOTO THUTaHWUS PACTeHUM, paclieIICHUsI
KpaxMmaja u OeaKoB moja JedcTBHEM (epMEHTOB, 000pYIOBaHUE IS JIEMOHCTPALUH
OMBITOB TI0O HM3MEPECHHUIO J>KMU3HCHHOM EMKOCTH JIETKUX, MEXaHHW3Ma JIbIXaTeIbHBIX
JBIKCHHM, MOJICJIA TOJIOBHOT'O MO3Ta Pa3jInYHbIX )KUBOTHBIX.

JlaGoparopnas pabora «M3ydeHue TkaHel pacTeHUI.

JlaGoparopnas pabora «M3ydeHue TKaHe# KUBOTHBIX).

JlaGoparopHas paboTa «V3yueHne opraHoB IIBETKOBOT'O PACTECHUS».

Tema 10. PazmHoKXeHNe U pa3BUTHE OPTaHU3MOB

dopMBl pa3MHOKEHHUST OPraHU3MOB: Oecronoe (BKJIIOYas BEreTaTUBHOE) W
mosioBoe. Buapl Oecriosioro pasMHOXKECHUS: TTOYKOBAHHUE, CHOPYJISIUA, (parMeHTaIus,
KJIOHUPOBAHHUE.

[TonoBoe pasmHoxkeHue. [lonoBeie kiIeTKH, WK rameTsl. Meio3. Ctaauu Meitosa.
[ToBenenne xpomocom B Menose. Kpoccunrosep. buonmormueckuii cMbICa MeHo3a H
MOJIOBOTO Mporecca. Meno3 u ero MecTo B )KM3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzaponpiiieBoe pa3zButue. l'ameroreHe3 y >KUBOTHBIX. [lOJOBBIE KEJIE3HI.
OO6pazoBanre U pa3BUTHE MOJOBBIX KJIeTOK. Crnepmartorene3 u ooreHe3. CTpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHHE ©W  SMOpHOHAIBLHOE  pa3BUTHE  KUBOTHBIX.  CmocoObl
OIUIOJIOTBOPEHUS: HApYKHOE, BHyTpeHHee. [lapTeHorenes.

NunuBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTr€HE3). DMOPHUOJOTHUS — HayKa o
Pa3BUTHU OPTaHU3MOB. Mopgocene3 — 00Ha U3 2AABHBLIX NPOOJIEM IMOPUOTOSUU.
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Konyenyus mopghocenos u mooenu mopghoceneza. Cranum >MOpUOTeHE3a KUBOTHBIX
(Ha npumepe unArymku). JpoOnenue. Tunel apobnenus. /[emepmunuposanuoe u
HedepMUuHuposantoe opoonenue. bnacmyna, munot o1acmyn. OCOOEHHOCTH APOOICHUS
MJIEKONUTAIOLMX. 3apOIbIIIEBbIC JIUCTKU (TacTpyJisilivs). 3aKjiaJKka OpraHoB M TKaHEU
U3 3apOJBIIIEBBIX JIMCTKOB. B3auMMHOE BIMsSHHME 4YacTel pPa3BUBAIOIIETOCS 3apO/blllia
(oMOpuoHanbHas WHIYKOMS). 3akiajgka IJIaHa CTPOEHHUS >KUBOTHOTO Kak pe3ysibTaT
UEpapXUYEeCKUX B3aUMOJEHCTBUNA TeHOB. BnusHue Ha 5>MOpUOHAIIBHOE pPAa3BUTHE
pa3TUYHBIX (PAKTOPOB OKPYKAIOUIEH CPEJIbI.

Poct u pasutue xuBoTHBIX. [locTamMOpuoHaneubiit iepuoa. Ilpsmoe u Henpsimoe
passutue. PazButue ¢ metamop(}o3oM y O€CIO3BOHOUYHBIX M MO3BOHOYHBIX KUBOTHBIX.
buonoruyeckoe 3HaueHuE NPSIMOrO M HENPSIMOTO Pa3BUTHUS, UX PACHpPOCTpaHEHUE B
npupojie. Tumbl pocra )KUBOTHBIX. DAKTOPHI PETYISAIUKA POCTA KUBOTHBIX M UETIOBEKA.
Craguu TMOCTAIMOPHUOHAIBHOTO PAa3BUTHUS Y JKHUBOTHBIX M uejoBeka. [lepnobl
OHTOTeHe3a yesnoBeka. CTapeHne U CMepTh Kak OMOJIOTrHYECKUE TPOIECCHI.

PasmHoxkenne u pasButue pacteHuil. ['ametoputr u cropodur. Meiioz B
KU3HEHHOM LIMKIIe pacteHuid. OOpa3zoBaHue crop B mpoiiecce meio3a. ['amerorenes y
pacTeHui.

OnnonoTBOpEHNE UM Pa3BUTHE PACTUTENIBHBIX OPraHW3MOB. J[BOITHOE OIJIOIOTBOPEHHE
y IIBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CEMEHH.

MexaHn3MbI peTyisiiu OHTOI'CHE3a Yy paCTeHI/Iﬁ " )KUBOTHBIX.

JleMoHCTpauu

[Toptpetsl: C.I'. HaBamun, X. [lInemas.

Tabmumper w  cxembl: «BereraTuBHoe pa3MHOXKEHHE», «THIBI  0ecoiaoro
pasMHOXKEHUS», «Pa3MHOXEHHE XJIaMHJAOMOHaIb», «Pa3MHOXKEHHE  IBIJICHBI»,
«Pa3MHOXKeHHE TuIpb», «Meio3», «Xpomocomeln, «l'amerorenes», «CTpoeHue
SUIEKICTKM W crepMarto3ousa», «OCHOBHbIE CTaaud OHTOreHeza», «lIpsamoe wu
HenpsiMoe pas3BuTHE», «Pa3Buthe Maiickoro xyka», «Pa3surue capanumn», «Pa3zButne
JATYIIKWY, «J[BOITHOE OIJIOJIOTBOPEHUE Y LIBETKOBBIX pacTeHuin», «CTpoeHHe ceMsiH
OOHOJOJBHBIX W JBYAOJBHBIX PACTCHUN», «JKW3HEHHBIM LMK MOPCKOM KAamyCTbD»,
«OKW3HEHHBIN TUKIT MXa», «JKW3HEHHBIM UK ManopOTHUKA», «KU3HEHHBIM HHKII
COCHBI».

OOopynoBaHHE: CBETOBOM MHMKPOCKOI, MHUKpOIpenapaThl SUIEKIECTOK U
CIIEPMATO30UI0B, MO « LMK pa3BUTHS JATYIIIKI.

JlaGopatopHasi pabGora «M3yueHue CTpOEHHUS TMOJOBBIX KIETOK Ha TOTOBBIX

MUKpOTIpETIapaTax.

[lpaktnyeckast pabora «BbIsiBIeHHME TPU3HAKOB  CXOACTBA  3apojbllIei

IIO3BOHOYHBIX XMBOTHBIX)).

Jlabopatopnas pabota «CTpoeHHE OPraHOB PA3MHOKEHUS BBICITUX PACTCHUIN.
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Tema 11. I'eHeTuKa — HAyKa 0 HACJIEACTBEHHOCTH M HU3MEHYUBOCTH OPraHU3MOB

HcTopus cTaHOBIEHUS U Pa3BUTHSA F€HETUKH Kak Hayku. Pabotel I'. Mennens,

I'. ne ®puza, T. Moprana. Ponb oTe4ecTBEHHBIX YUEHBIX B pa3BUTUU FeHETUKU. PaboThI
H.K. Konsnosa, H.1. BaBunosa, A.H. benozepckoro, I'./[. Kapneuenko,
10.A. ®ununuenko, H.B. Tumodeera-Pecockoro.

OCHOBHBIE TE€HETUYECKHE IOHATUS W CHUMBOJIBI. | OMOJOTHYHBIE XPOMOCOMBI,
aJUIENIbHBIE TE€HBI, AIbTEPHATUBHBIEC NTPU3HAKH, JOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
TrOMO3HMI0Ta, TeTepO3UTroTa, YUCTas JIMHUS, TUOpUIbI, TeHOTUN, (peHoturn. OCHOBHbIE
METO/bI TE€HETUKH: rUOpUI0IOTUYECKUA, LIUTOJIOTUYECKUH,
MOJIEKYJISIPHOTEHETUUECKHU .

JlemoHcTpanmmn

IToptpetsl: I'. Mennens, I'. ne @pus, T. Mopran, H.K. Konsuos, H.I. Basuios,
A.H. Benozepckuit, I'./]. Kapneuenko, FO.A. ®unumuenko, H.B. Tumodees-PecoBckui.
Tabnuuel u cxembl: «MeToAbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlaGoparopnas pabora «/[po3oduna kak 00BEKT FTeHETUUECKUX UCCICIOBAHUIY.

Tema 12. 3aK0HOMEpPHOCTH HACTEACTBEHHOCTH

Monorubpunnoe ckpemuBanue. [lepBoiif 3akon MeHenss — 3aK0H €AMHO00pa3us
ruOpu0B niepBoro nokoseHus. [Ipasuino nomunupoBanusi. Bropoii 3akon Mennens —
3aKOH pacuIeIUieHus TMpu3HakoB. lluTonmornyeckue OCHOBBI MOHOTHOPHIHOTO
CKpenuBaHusi. [ MmoTe3a 4ucToThH ramer.

AHanuzupymomiee CckpemuBanue. I[IpoMexyTouHbI XapakTep HacjedO0BaHMUS.
Pacmiennenue npu3HakoB MPY HEMIOJHOM JOMUHUPOBAHUM.

JlurnbpunHoe ckpemuBaHue. Tpetnilt 3akoH MeHnens — 3aKOH HE3aBHCHMOIO
HacJIeI0BaHusI Tpu3HaAKoOB. [{uToMOrnueckue OCHOBBI JUTHOPUIHOTO CKPEITMBAHUS.

Cuemniennoe HacienoBanue mnpuszHakoB. PabGorer T. Moprana. CuenneHHoe
HACJIEJJOBAaHUE T€HOB, HAPYIICHHUE CUCIUICHUS MEXIY T€HaMu. XPOMOCOMHAS TEOPUs
HaCJICJICTBEHHOCTH.

I'enetuka mona. XpOMOCOMHBIM MEXaHHW3M OMNpEeIeNeHUus] Mona. AyTOCOMBI M
MOJIOBBIE  XPOMOCOMBI. ['OMOraMeTHbIA M TeTeporaMmeTHbIi Tod. ['eHeTmyeckas
CTPYKTypa IMOJOBBIX XpoMocoM. HaciienoBanmue npu3HakoB, CIEIUIEHHBIX C TIOJIOM.

I'enoTun kak nenoctHas cucrema. [imeroTponus — MHOKECTBEHHOE JIEVICTBUE I'eHa.
MHOXeCTBEHHBIN aJIJICIIA3M. B3anmopericteue HEaJUIEIbHbBIX TEHOB.
Kommnementapaocts. Onucras. [Honumepus.

['eHeTHYeCKHIT KOHTPOJIb Pa3BUTHS PACTECHHM, KMBOTHBIX M YEIOBEKA, A TAKKE
(M3HOJIOrMYECKUX MPOLIECCOB, MOBEACHUS W KOTHUTUBHBIX (yHKIMH. ['eHeTHueckue
MEXaHU3Mbl CUMOHMOTE€HE3a, MEXAaHHU3Mbl B3aUMOJEHUCTBUS «XO3SMH — TMapasutT» u
«XO3SIMH — MHKpoOMOM». ['€HeTHYecKHe acmeKThl KOHTPOJsS W  HU3MEHEHHUS
HaCeICTBEHHOU MH(POPMAIIUU B TOKOJICHUSX KJIETOK U OPTaHU3MOB.
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JlemoHCcTpammn

IToprpetsl: I'. Menaens, T. Mopras.

Tabmuupl u cxembl: «llepBblii u BTOpoil 3akoHbl Mennens», «Tperuit 3akoH
Mennens», «AHanu3UpylOLIee CKpemuBaHue», «HemonHnoe moMuHMpOBaHUEY,
«CremneHHoe HacneqoBaHue MPU3HAKOB Yy Apo30duiibly, «I'eHeTnka nonay, «Kapuotun
yenoBekay, «Kapuotun npozoduib», «Kapuotun nOTuip, «MHOXECTBEHHBIN
ajuienu3My, «B3aumoaencTBue reHoBY.

OO6opynoBaHue: MOJEIL JJis JEMOHCTpAIlMU 3aKOHOB eAuHOO0Opaszusi ruOpUI0B

NEPBOTO TMOKOJEHUSI U pacHICIVICHUSI MPU3HAKOB, MOJICNb JJIsi JEMOHCTpAaIlMy 3aKOHa
HE3aBHCUMOT0 HAcCJIeIOBaHUs MPU3HAKOB, MOJENb MJis JEMOHCTpPALMU CLETIEHHOTO
HaCJIeI0BaHus MPU3HAKOB, CBETOBOW MUKPOCKOII, MUKponpenapart: «Jpo3zodunay.

[Ipaktuueckas padora «M3ydeHne pe3ynbTaTOB MOHOTHOPHIHOTO CKPEIIUBAHUS Y
TPO30(UITBI.

[Ipaktuueckas pabora «M3ydeHue pe3yabTaTOB JUTHOPHIHOTO CKPEIIUBAHUS Y
TPO30(UITBI.

Tema 13. 3aK0oHOMEPHOCTH U3MEHYNBOCTH

B3aumopelictBue reHoTMnma W cpeasl  npu  GopMUpoBaHUU  (DeHOTHIIA.
N3MeHunBOCTh Tpu3HAKOB. KadyecTBEHHbIE M KOJIMYECTBEHHbIC MNPU3HAKU. Buabl
W3MEHUYMUBOCTH: HEHACJICICTBEHHASI U HACJIEICTBEHHAS.

MopaudukanuonHas  W3MEHYMBOCTh. Pomb  cpeasl B (hopMHUpOBaHHMU
MoAU(GUKAITMOHHON M3MEeHUYMBOCTH. HopMa peaknuu npusHaka. BapuanmoHHbIN psang u
BapuanuonHas kpusas (B. Moranucen). CroiicTBa MOIU(PUKAIIMOHHOW M3MEHUYHUBOCTH.

I'enoTunuueckass H3MEHUYMBOCTh. (CBOMCTBA TEHOTUIMYECKOW HM3MEHUYMBOCTH.
Buipl reHOTUITHYECKOW H3MEHUUBOCTH: KOMOMHATHUBHASI, MyTAaIl[HOHHAS.

KomOuHaTuBHAass W3MEHUYHMBOCTh. MeWO3 © TOJOBOM TIpPOIecC — OCHOBA
KOMOWHATUBHON W3MEHYMBOCTH. POJIb KOMOMHATHBHON H3MEHYMBOCTH B CO3JaHHUHU
TeHEeTHYECKOT0 Pa3HO0Opa3us B mpeenax OJHOTO BUA.

MyTtanuoHHass W3MEHYMBOCTb. Buabl MyTamui: TE€HHbIE, XPOMOCOMHBIE,
reHoMHble.  CrHOHTaHHBIE W HWHIAYIMPOBAHHBIE  MyTaluu.  SnaepHble
nuToriazMaTudeckue mytanuu. CoMaTHyecKhe U T0JoBble MyTalud. [IpuyuuHbBI
BO3HUKHOBEHHUS MyTaluii. MyTareHbl U UX BJIMSHHUE HAa OpPraHU3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOT'O Mpolecca. 3aKOH TOMOJOTHYECKUX pPAIOB B  HACJIEACTBEHHOM
m3menuuBocty (H.W. BaBunoB). BHesiiepHas U3MEHUUBOCTh U HACIECTBEHHOCTb.

Dnueenemuxa u dNULEHOMUKA, POTb INUSEHEMUYECKUX (haKkmopos 8 Hac1e008aHuUU
U UBMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOB ) OP2AHUIMOS.

JleMoHCTpanuu

[Toptpertsr: I'. ne @pus, B. Moranncen, H.I. BaBuios.
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Ta0muuel Hu CXEMBI: «Bunapr N3MEHUYMBOCTH Y, «MoaudukarmoHHas
U3MEHYUBOCTh», «KomOuHaTHBHasT H3MEHUMBOCTBHY», «Meho3», «OmiogoTBOpPEHHUEY,
«"eHeTnueckue 3a00J€BaHUS YeIOBEKa», «BUbI MyTaIuii».

OO06opynoBaHuUeE: JKUBBIE U TepOapHbIE IK3EMILIIPHI KOMHATHBIX PACTEHUN, PUCYHKH
(pororpadun) )KUBOTHBIX C PA3TUUYHBIMU BUJIAMU U3MEHYUBOCTH.

JlaGoparopHas pabora «MccnegoBaHue 3aKOHOMEPHOCTEN MOAM(PUKALMOHHON
n3MeH4YMBOCTHU. [IocTpoeHne BapualluOHHOTO psAla U BAPUALMOHHON KPUBOW».

[Ipaktuyeckas  pabora  «Myrauuu y  Apo3odunasl  (Ha  TOTOBBIX

MUKpOTMpenapaTax)».

Tema 14. I'eHeTnKa yejiOBeKa

Kapuotun 4enoeka. MexayHapoaHas mporpaMma HCCIEJOBAHUSI TE€HOMA
gyenoBeka. MeToabl M3yYeHUs TE€HETHKH YelIOBEKa: MeHealorH4eCKUid, OJM3HEIOBBIMH,
HATON€HETUYECKUM, TMOMYJISIMOHHO-CTATUCTUYECKUNA, MOJIEKYJISIPHO-TEHETUUECKUI.
CoBpemeHHoOe OmnpeAeieHUe  TeHOTHUMA: TIOJIHOTEHOMHOE CEKBEHUPOBAHUE,
FEHOTUIIUpOBaHWE, B TOM uncie ¢ nomoupto [IIIP-ananusza. HacmencTtBeHHbie
3a00JIeBaHMs 4YeJiOBeKa. ['@HHbIe W XpOMOCOMHBIE OO0Je3HHM uesjoBeka. bone3sHu ¢
HACJICICTBEHHOW MpPEeIpacloiO)KEHHOCThIO. 3HAUYEHUE MEIUIIMHCKONW TEeHETUKH B
pe0TBPAILCHUN u JICUCHUH FEHETHYECKUX 3a00JIeBaHUI YyeJIoBeKa.
MeauKoreHeTHYeCKoe KOHCYJIbTUPOBAHHUE. CTBOJIOBBIC KJICTKH. ITonsiTue
«TEHEeTHYECKOTO  Tpy3a». OTHYECKHE  acHeKThl  HCCJIeAOBaHUH B 00JIacTH
pPEIaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckre (akTOphl TOBBINIEHHONM YYBCTBUTEIBHOCTH YEJOBEKA K
duznueckoMy M XUMHUYECKOMY 3arpsi3HEHHIO OKpyxaromied cpenbl. ['eHeTnueckas
IPEAPACTION0KEHHOCTD YEIOBEKA K ATOJIOTHUSIM.

JleMoHCTpanuu

Tabmuuer u cxemsl: «Kapwotunm uemoBeka», «MeToabl H3YYECHHs] TEHETUKH
genoBekay, «I eHeTndyeckue 3a001eBaHUS YEIOBEKAY.

[IpakTrueckas pabora «CocTaBlIeHHE U aHATIN3 POAOCIOBHONY.

Tema 15. Cestekuusi OpraHu3sMoB

JlomecTuKkaiusi U CeJIeKUHUs. 3apOXKICHUE CENEKIMU U JOMECTUKAlUU. YUEHHUe
H.U. BaBunoa o LleHTpax mpouCXOXKIACHUS ¥ MHOTOOOpa3usi KyJIbTYPHBIX PAaCTEHUH.
Ponp cenexkuuu B CO3MaHUM COPTOB pacTeHUM W mOpoA XKUBOTHBIX. Copt, mopona,
mTaMM. 3aKOH TOMOJIOTMYECKUX PSAOB B HACIEACTBEHHOM wu3MeHunBoct H.U.
Basunoga, ero 3HaueHue Jj1sl CENEKIIMOHHOMN paboThI.

Metoasl  ceneKuoHHOM  paboThl. VICKyCCTBEHHBIM OTOOp: MAacCOBbI U
WHIMBUYaJbHBIM. JTarmbl KOMOWHAIIMOHHOMN celeKiuu. VIcnplTaHue MpOou3BOIUTENCH
1o MOToMCTBY. OTOOP MO FEHOTUITY C MOMOUIBIO OIIEHKH (PEHOTUIIA TOTOMCTBA U OTOOP
10 TEHOTHIY ¢ moMouipto ananusa JJHK.
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NckyccTBEHHBIN MyTareHe3 Kak METOJl CeJIEKIIMOHHOM paboThl. PanuanmonHsiii u
XUMUYECKUI MyTareHe3 Kak HICTOYHUK MyTalluid y KyJIbTYPHBIX (JOPM OPraHU3MOB.
Hcnonp3oBaHne reHOMHOTO PEeIaKTUPOBAHUSI U METOJI0B pekomMOuHaHTHBIX JIHK s
MOJIYYEHUSI UCXOAHOIO MAaTeEpUaJIa ISl CENIEKIUH.

[Tonyuenune monuruionsioB. BHyTpuBHaoBas rubpuauzaius. bau3kopoacTBEHHOE
CKpellMBaHue, Wik WHOpuauHr. HepoicTBeHHOE CKpenuBaHWE, WIH ayTOPUIAUHT.
I'etepo3uc u ero mpuuuHbl. Mcnonb3oBaHue rereposuca B cenekuuu. OtnanéHHas
rubpunnzanus. llpeogonenue Oecrionuss MEXKBHAOBBIX THOpUIOB. JlocThxkeHuUs
CEJIEKLIMM PACTEHUH U )KUBOTHBIX. «3€1E€HAS PEBOIOYUA ).

CoxpaHeHue M M3Yy4YEHUE TEHETUYECKUX PECYpPCOB KYJIbTYPHBIX PACTCHUH U HUX
JTUKUX DPOJAWYEH NJi1 CO3[IaHUS HOBBIX COPTOB U THUOPHUIOB CEIbCKOXO3SIMCTBEHHBIX
KyJIbTYyp. M3yuenue, coxpanenue u ynpaeieHue 2eHeMmudecKuUMu  pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICAOBLIX — JCUBOMHBIX 68  Yedax — VIYYUIeHUs
CYUecmeyiowux u Cco30aHusi HOBbIX HNOPOO, JUHUL U KpPOCCO8, 8 MOM uyucie C
NPUMEHEHUEM COBPEMEHHbIX Memo008 HAYYHBIX UCCe008aHUl, Nepedosvlx uoei U
NepCneKmueHbIX MexXHON02UL.

JleMoHCcTpanuu

[Toptpetsr: H.U. BaBunos, U.B. Muuypun, I'.J1. Kapnieuenko, ILII. JIykbsiHEHKO,
B.JI. Actaypos, H. bopnoyr, JI.K. benses.

Tabnuuelr u cxembl: «LIeHTpBI TPOUCXOXKIEHUS W MHOroo0pasus KyJIbTYpPHBIX
pacTeHuil», «3aKOH TOMOJOTMYECKUX pSIOB B HACIEACTBEHHOM W3MEHYUBOCTU,
«Metoasl cenexkuuny, «OtnanéHHas rudpuanzanus», «MyTtareHesy.

JlaGoparopHasi pabora «M3ydeHue COPTOB KYJIbTYPHBIX PAaCTCHHMH U TOPOJ
JOMAITHUX )KUBOTHBIX.

JlabopatopHas pabota «V3ydeHne METO0B CENEKIINHI PACTEHU.

IIpakTrueckas padota «I[IpuBHUBKa pacTeHHII.

Okckypcus «OCHOBHbIE METO/BI U TIOCTUKEHHUSI CEJIEKIIUU PACTEHUN U KUBOTHBIX
(Ha CENIeKIIMOHHYIO CTAHIIMIO, TJIEMEHHYIO (hepMy, COPTOMCIBITATEIbHBIM Y4acTOK, B
TEIJIMYHOE XO3SIIICTBO, B TA0OPATOPHUIO arpOYHUBEPCUTETA UM HAYYHOTO LIEHTPA)».

Tema 16. BHOTeXHOJIOrMS U CHHTETHYECKAS OMOJIOTr Ul

OOBEKTHI, UCTIOJIB3yEMbIE B OMOTEXHOJIOTUHU, — KJIIETOYHbIE U TKAaHEBBIE KYJIbTYpHI,
MUKPOOPTaHU3MBI, UX  XapaKTepHUCTHUKA. TpanumonHas OMOTEXHOJIOTHUS:
xJie0oneyeHue, MOJIyYeHHUe KUCJIOMOJIOYHBIX MPOAYKTOB, BUHOJIENHE.
MukpoOuonornueckuii  cuHTe3. OOBEKTHI  MHUKPOOHOJOTMYECKUX  TEXHOJOTHUH.
[TpousBojicTBO O€Nka, aMUHOKHUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJIOTMH W MHCTPYMEHTOB IIEJCHAMPABICHHOTO HW3MEHEHHS U
KOHCTPYUPOBAHUSI T€HOMOB C II€JIbI0 MOJYYEHHS] OpPraHu3MOB M HMX KOMIIOHEHTOB,
COJIep>KallliX HE BCTPEUAIOIIUECs B IPUPOIe OMOCUHTETUUECKUE MY TH.
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Knerounas wunxeHepusa. Meroasl KyabTypbl KIETOK M TKaHEHW pACTECHUU U
KUBOTHBIX. KpnobOanku. Comarnueckast ruOpuan3anus U COMaTUYECKUN 3MOPUOTEHES.
Hcnonp3oBaHue TraliOMIOB B CEIIEKUUHU pacTeHUU. [lonyuenue MOHOKIOHANbHBIX
anmumern. Hcnonv3osanue MOHOKIOHATLHBIX U NOIUKIOHATLHLIX AHIMUMENL 8 MEOUYUHE.
HckyccTBEHHOE  OIUIONOTBOPEHHME. PEKOHCTpYKLMSA SAWLEKIETOK U KIOHUPOBAHHUE
KUBOTHBIX. MeToN TpaHCIUIAaHTALMM SAEp KIETOK. Iexwonocuu 0300po6neHusl,
KYIbMUBUPOBAHUS U MUKDOKIIOHANILHO20 — PAZMHONCEHUS  CEeNbCKOXO3AUCTNEEHHbIX
KyJibmyp.

XpomMocoMHass M TE€HHasg WHXeHepusa. VICKycCTBEHHBII CHHTE3 T€Ha U
koHcTpyupoBaHue pekoMOuHaHTHBIX JHK. Cozoanue mpanceennvix opeanuzmos.
JIOCTM>KEHUST M NIEPCIIEKTUBBI XpPOMOCOMHOW M F€HHOM HHKEHEPHUH. DKOJIOTMYECKHE U
ATUYECKHUE MPOOJIeMbl TCHHOW WHKEHEPHH.

Menununckue OuorexHosoruu. Iloctrenomuas uudpoBas meaunmua. [ILP-
JIUarHocTuka. MeTaboJIOMHBIN aHANIN3, TEHOLIEHTPUYECKUI aHaIM3 MPOTeoMa YejoBeKa
IUIsl OUEHKH COCTOSIHUSA €r0 340pOBbs. MCIONBb30BaHUE CTBOJOBBIX KJIETOK. TapreTHas
Tepanust paka. 3D-OmoumkeHepusi s pa3paOOTKM  (yHAAMEHTAIBHBIX OCHOB
MEJIMIMHCKUX TEXHOJIOTHM, CO3aHUSl KOMIUIEKCHBIX TKaHEW COYETaHUEM TEXHOJIOTMU
TpéXxMepHOro  OUONpPUHTHMHTa W ckapdomauHra  ig  pemieHus  3ajad
IIEPCOHAIIN3UPOBAHHON MEIULIVHBI.

Coznlanre BEKTOPHBIX BAKIMH C LIETBI0 00ecreueHnss KOMOMHUPOBAHHOM 3alllUThI
oT BO30ynuTenei OPBU, YCTaHOBJICHUE MOJIEKYJIIPHBIX MEXaHU3MOB
dbyakuuonupoBanuss PHK-cogepkammx BHpPYCOB, BBI3BIBAIONIMX 0CO0O OIACHBIC
3a00JIeBaHUS YEJIOBEKA U KUBOTHBIX.

JleMoHCTpauu

Tabmuuet u cxembl: «Vcnonb30BaHME MHUKPOOPTaHU3MOB B IPOMBIITUICHHOM
MPOU3BOACTBEY, «KneTtouHast nHkKeHepus», «l eHHass UHKECHEPUS».

JlaGoparopHas pabora «M3ydeHne 00beKTOB OMOTEXHOIOTHI.

IIpakTryeckas paborta «IlonydyeHrne MOJTOYHOKHUCITBIX MMPOTYKTOBY.

Okckypcuss  «buoTexHonoruss —  BaXKHeWIas  NPOU3BOAUTENbHAs  CUJja
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE MTPOU3BOJICTBO )».

10 KJIACC Tema 1. 3apo:xkaeHue ¥ pa3BUTHE IBOJIOIMOHHBIX MPe/ACTABJIEHUI B
OmoJIorum

OpomonronHasa teopus Y. Jlapsuna. [Ipeanocbuiku BOSHUKHOBEHUST JapBUHU3MA.
KuzHb u HayuyHas aesarenbHOCTh Y. JlapBuHA.

JIBrkymiue cuibl 3Bostouud BUAoB 1o Y. JlapBuHy (BbICOKass MHTEHCHUBHOCTH
Pa3MHOXKEHHUSI ~ OpraHM3MOB,  HAcJeJCTBEHHas  HM3MEHUYMBOCTh,  OoOprba  3a
CYLIECTBOBAaHUE, €CTECTBEHHBIN U HCKYCCTBEHHBIN OTOOD).
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Odopmnenue cunTeTnueckoit Teopuu sBoonuu (CTI). HeltpanbHas Teopus
sBomoIMU. COBpeMEHHas 3BOJIIOIIMOHHAsS OMOJIOTHs. 3HaYE€HUE SBOITIOLMOHHON TEOpUn
B (pOpMHPOBAHUM €CTECTBEHHO-HAYUYHON KapTHUHBI MUPA.

JlemoHCcTpammn

Iloptpetsl: Apucrorens, K. Jlunnen, X.b. Jlamapk, 9.K. Cenr-Unep, XK. KroBse,
Y. Mapsun, C.C. YerBepukos, N.W. lImansraysen, x. Xonaeiin, J[.K. benses.

Tabnuuel u cxembl: «CucteMa >xuBoi npuponbl (no K. Jlunuer)», «JlectHuna
KUBBIX cymiecTB (o Jlamapky)», «MexaHuzM (QopMUpPOBaHUS MPUCHIOCOOJCHUH Y
pacteHuil u >kuBOTHBIX (1o Jlamapky)», «Kapra-cxema Mapmipyrta nyrtemectBus Y.
Hapsuna», «Haxonku Y. [lapBuna», «®@opmbl 60pb0bI 3a cymiecTBoBaHuEY, «Ilopobl
ronyOei», «MHorooOpasue KylIbTypHbIX (opM KanmycTb», «l[lopoasl momamHux
KUBOTHBIX», «Cxema oOpazoBaHusi HOBBIX BUIOB (o Y. JlapBuny)», «Cxema
COOTHOUIEHHUS NBWXXYIIUX CUJ 3BOJIOUUN», «OCHOBHBIE MOJIOKEHHUSI CUHTETUYECKOU
TEOPHH IBOJIFOLIAN.

Tema 2. MUKPO3BOJIIOLHA U €€ Pe3yJIbTATHI

[lonynsiuuss kak »syeMeHTapHas eAauHuua HBoMoUUA. COBpPEMEHHBIE METOJIbI
OLICHKM T'€HETHYECKOTO pa3HooOpa3usi U CTPYKTypbl mnonynsiuil. W3meHenue
reHooHJa TOMYJSIIMU KaK dSJEMEHTapHOE JBOJIOIMOHHOE SBJICHUE. 3aKOH
reHeTuyeckoro papHoBecus Jx. Xapau, B. BaiinOepra.

OnemeHTapHble (HAKTOPHI (IBUKYILKUE CUJIbI) IBOJIIONUK. MyTallmOHHBINA MpoIlece.
KomOunaTuBHass wu3MeHYuBOCTh. Jlpeid TeHoB — ciiydaliHble HEHANpaBICHHBIE
U3MEHEHMsSI 4YacToT ajviesnie B momyisaiusax. Oddexkr ocHoBarens. Igghexm
oymoiioyno2o 2oprviuika. CHUdCEHUe 2eHemuyecko20 pasHooopasus. HNpUudUuHvl U
cneocmsus. Ilposenenue s¢ppexkma Opetigha 2cenos 6 OOILUUX U MATLIX NONYIAYUSIX.

Murpanuu.  W3omsmust  momynsiiuii:  reorpaduueckas  (MpocTpaHCTBEHHAs),
Oounonornyeckas (penpoayKTHBHAS).

EctectBennniii  orbop — HampaBistomuii  pakrtop  dBomronuud.  Dopmbl
€CTECTBEHHOT O orbopa: JBIKYIIUH, CTaOMIIM3UPYIOIUH, pa3pbIBAIOIIN I

(mu3pyntuBHbiit). [lonoBoit oTOOp. BO3HHMKHOBEHHE U HBOJIOLMS COLUAIBHOIO
MOBEJICHUSI )KUBOTHBIX.

[Tpucnioco6eHHOCTH OpraHU3MOB KaK pe3yabTar MHUKPO3BOJIIOIUU.
Bo3HukHOBEHNE MPUCTIOCOOJIEHUN Yy OpraHu3MoB. ApoMop(o3bl ¥ HINOAJANTAINH.
[Tpumepsl TpPUCTIOCOOTICHUN y OpPraHU3MOB: MOpPQoJIOTHUECKHe, (U3HOTOTUIECKUE,
OmoxuMHu4deckue, nopeieHueckue. OTHOCUTENBHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepum u cTpykTypa. BumooOpazoBaHue Kak pe3yibTaT
MHUKpO3BOJOIUU. M3onsuust — kintoueBor pakrop BugooOpazoBanus. [lytu u cnocoObl
BHUJ1I000pa30BaHUS: aJIONIATPUYECKOE (reorpaduueckoe), CUMIATPUUIECKOE
(9KOJIOTUYECKOE), «MTHOBEHHOE» (MOJUIIOMAN3AIMS, TuOpuan3anus). JInuTenbHOCTh
ABOJIOIIMOHHBIX MTPOIIECCOB.
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Mexanu3Mbl pOpMUPOBAHUSL OMOJIOTHUECKOTO pa3HOOOpa3usl.
Ponb sBOMIOIMOHHON OWoNOruM B pa3paboTKe HAYYHBIX METOJOB COXPaHCHHUS
O6uopazHooOpasusi. MUKpOIBOTIONMS M KOABOIIOIMS MTAPa3UTOB U UX XO35€EB.

Mexanu3Mbl GOpMHUPOBAHUS YCTOMUMBOCTU K aHTUOMOTHKAM U CITOCOOBI OOPBOBI C HEM.

JlemoHCcTpammn

IToptpetsi: C.C. YeTBepukos, J. Maiip.

Tabmuiel 1 cxembl: «MyTalmoHHAs U3MEHIUBOCTHY, «[lomyIaroHHas CTPYyKTypa
Buga», «Cxema TposBICHUS 3akoHa Xapau—BaitHOepra», «/[Bmxymime CHIIBI
IBOJIIOIUNY,  «JKOJOTWYECKAss  W3OJAIUS  TOMYJSIUHA  CEBAHCKOH  (openny,
«["eorpaduyeckas W30JANMS JIMCTBEHHUIIBI CHOMPCKOW W JIMCTBEHHWIIBI JIAypCKOI»,
«ITomySIIIMOHHBIE BOJIHBI UYWCJICHHOCTH XHUIITHHUKOB M JKepTB», «Cxema ACHCTBHUS
€CTECTBEHHOTO 0TOOpa», «Dopmbl OOpPHOBI 3a CymiecTBOBaHUEY», «HIYCTpHATBHBIN
MenaHu3M», «JKuBble HcKomaeMmbiey, «IIOKpOBHTEIBbCTBEHHAsI OKpacka >XUBOTHBIXY,
«IIpenynpexnaronias OKpacka JKHBOTHBIX», «DU3MONIOTHYCCKUE  aJalTalumny,
«IIpucroco0aeHHOCTh OpPraHU3MOB M €€ OTHOCHTEIBHOCTH», «KpuTepuu Bumay,
«BupsinBoitnukny, «CTpykTypa BulIa B mpupone», «CrnocoObl BUA00Opa30BAHUS»,
«['eorpadmyeckoe Bug00Opa3zoBaHUME TPEX BUIOB JAHIBIIICH», «IKOJIOTHYECKOE
BU000pa3oBaHue BHUJIOB cuUHUL, «llomurounsl pactenuit», «KamycTHO-penedyHbIi
TUOPHIY.

Oo6opynoBanue: repOapuu pacTeHUU, KOJUIEKIIMM HACEKOMBIX, uUydesia NTHI[ U
3BEpeil ¢ mpuUMepaMH Pa3UYHBIX IPHUCIIOCOOJICHUH, dydesia NTHUIl U 3Bepel pa3HbIX
BUJIOB, TepOapun pacTeHU OJIM3KUX BUAOB, 00pa30BaBIINXCS PA3IMUHBIMUA CTIOCOOAMH.
JlaGoparopHas pabora «BeisBIeHHEe H3MEHUUBOCTH Yy 0COOCH OJTHOTO BUIA.

JlaGoparopHasi pabota «IIpucrmocoOneHuss OpraHM3MOB W HMX OTHOCHTENIbHAs
11e71eC000pa3ZHOCThY.

.HaGODaTODHaﬂ pa60Ta «CDaBHeHI/Ie BHUJOB IIO0 MODd)OJ'IOFI/I‘-IeCKOMV KPHUTCPHUIO».

Tema 3. Makpo3Boaonus U €€ pe3yJbTaThl

Metonbl HW3y4eHHsT MAaKpO3BONOLMHU. llameoHTonormdyeckue MeETOAbl U3YUYEHHS
sBooIuu. [lepexonnbie hopMbl U GUIOTEHETUYECKUE PSAIBI OPTAHU3MOB.

buoreorpaduueckue metonasl n3ydeHus: 3Bostonun. CpaBHeHne (HIopbl U (hayHbI
MaTEepUKOB W OCTPOBOB. buoreorpaduyeckne obmactu 3emuu. Buabl-sHAEMUKH |
PEIUKTHI.

OMOpHOIOTUYECKUE U CPABHUTEIbHO-MOP(POJIOrHYECKUE METOAbl H3yUYCHHUS
3BOJMIOUMU. ['€HEeTHYeCKME MEXaHM3Mbl OSBOJIOUWHA OHTOIEHE3a U MOSBICHUSA
SBOJIIOLIMOHHBIX HOBIIECTB. | OMOJIOTMYHBIE U aHAJIOTWYHBIE OpraHbl. PynumeHTapHbIe
OpraHbl U aTaBU3Mbl. MOJIEKYISIPHO-TEHETUYECKHE, OMOXMMUYECKUE U MAaTEMAaTHYECKHE
METOJbl HM3Y4YE€HHs] HBOMOUMU. ['OMosormuHbie reHbl. COBPEMEHHBIE METOJbI
MOCTPOCHHUS (PUIIOTEHETUYECKUX JIEPEBHEB.
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XpOMOCOMHBIe MyTalliUu 1 3BOJIOINA I'CHOMOB.

OO6mue 3akoHOMEpHOCTH (TpaBuia) HBOJOUMH. [IpunHyun cmensvl @OYHKYUI.
HeoOpatuMocTs »dBONIOIMU. AjanTuBHAs paauanus. HepaBHOMEPHOCTh TEMITOB
HBOJTIOLINH.

JlemoHCcTpammn

[Toptpetsr: K.M. bap, A.O. KoBanesckuii, @. Mrosep, 3. I 'ekkensb.

Tabmuibl u cxeMbl: «OUITOTEHETUYECKUN PSJT JTOMIAAN», «APXEONTEPUKCY,
«3Bepo3yOrie smiepnl», «Creronedanb», «Punnoputsr», «CeMEHHbIE MArOPOTHUKUY,
«buoreorpaduueckue 30HbI 3eMin», «JIpeiid KOHTUHEHTOBY, «PenukTh», «HauanbHble
CTaauu SMOPUOHATBLHOTO Pa3BUTUSI TO3BOHOYHBIX >XKUBOTHBIX», «['OMOJIOTHYHBIC H
aHaJIOTUYHbIE OpraHb», «PyIUMEHTBH», «ATaBU3MBIY, «XPOMOCOMHBIC HAOOPHI
YyeloBeKa W IuMMaH3e», «[JaBHbIe — HampaBieHusi  dBojouun», «Oomue
3aKOHOMEPHOCTH 3BOJIIOLAN.

OOGopynoBaHue: KOJUJIGKIIMH, TepOapuu, MYJSDKM  HCKOTAeMbIX  OCTaTKOB

OpraHmn3MoOB, MYJIKH TOMOJIOTHYHBIX, AHAJIOTUYHBIX, PYAUMCHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJNVICKOUHN HACCKOMBIX.

Tema 4. IIpoucxoxkaeHue u pa3BuTHe )KU3HUA HA 3emJie

Hay4Hble runotes3sl NpOMCXOKIEHUS KU3HU Ha 3emie. AOHOreHe3 1 maHCIIEPMHUS.
JloHay4yHble TIPEACTABICHUS O 3apOXKACHUM >KU3HM (KpeauuoHusMm). [umoresa
IIOCTOSIHHOTO CaMO3apOKJICHUS XKU3HU U €€ onpoBepxkeHue omnbitamu O. Pemm, JL
Cnamnanmanw, JI. [Tacrepa. [IpoucxoxieHue sKM3HA | aCTPOOUOJIOTHSI.

OcHOBHBIE 3Tamnbl HEOpraHWueckou HsBomtonuu. IlmaHerapHas (reojoruyeckas)
HBOTIOIMUS. XUMHUYECKAsl HBOJIIOIUS. AOMOTCHHBI CHUHTE3 OPraHUYeCKUX BEIECTB U3
Heopranndeckux. OmeiTr C. Mwumiepa u I'. HOpu. OOpa3zoBaHue MNOIUMEPOB W3
MoHomepoB. KoanepBaTHas rumore3a A.M. OmapuHa, TUIIOTE3a MEPBUYHOTO OyJIbOHA
JIx. XonpaeitHa, renetnyeckas runoreza I'. Mémnepa. Puboszumer (T. Uek) u rumotesa
«vmpa PHK» V. I'un6epra. opmupoBanue MmeMOpaH U BOSHUKHOBEHHE MPOTOKIICTKH.

Ucrtopust 3emnun u Metonpl €€ uzydeHus. MckomaeMble OpraHUYECKHE OCTaTKHU.
I'eoxponosorusi u e€ wMeroAsl. OTHOCUTENbHAE M aOCONIOTHAS T€OXPOHOJIOTHSI.
['eoxpoHosiornyeckas mKana: 30Hbl, 3Pbl, IEPUOIBI, STTOXH.

HauanbHbie 3Tamel opraHndeckou 3Boitonuud. [losiBieHrMe W 3BONIOLMS TEPBBIX
KJIETOK. DBOJIOIMA MeTaboiru3Ma. Bo3HUKHOBEHHE MEPBBIX dKOocUcTEM. COBpEMEHHbBIE
MUKpOOHBIE OWOIIEHKA KaK aHAJIOT TMEpBbIX Ha 3emie coobmiecTB. CTpOMATONHTEHI.
[TIpokapuOThI U 3yKapHUOTHL.

[IpoucxoxaeHue -5ykKapuoT (CUMOMOTeHe3). OBOJIOIHMOHHOE MPOUCXOXKICHHUE
BUpYCOB. [IponcxokneHne MHOTOKJIETOYHBIX OpraHu3MoB. BO3HHKHOBEHHE OCHOBHBIX
IPYII MHOTOKJIETOYHBIX OPTaHU3MOB.
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OcHOBHBIE 3TaIbl 3BOJIOLMH BBICIIUX pacTeHUd. OCHOBHBIE apoMOp(O3bI
pactenuil. Beixoa pactenuii Ha cyiny. [losiBieHne CriopoBbIX paCTEHUN U 3aBOCBAHUE
nmu cymu. CemenHble pacteHus. [IpoucxoxieHre IBETKOBBIX PACTEHHM.

OCHOBHBIE 3Tambl HBOJIOIUM KUBOTHOTO MHUpa. (OCHOBHBIE apoOMOP(O3bI
KUBOTHBIX. Bennckas gayna. KemOpuiickuil B3pbIB — NOSIBJICHUE COBPEMEHHBIX THIIOB.
IlepBele  xopnoBble KUBOTHbIE. JKu3Hp B BoJe. OBOJIOUUSA IMO3BOHOYHBIX.
[Ipoucxoxnenue ampuodbuii u pentuiuid. [IpoucxoxaeHre MICKOMUTAIONIUX U ITHIIL.
[Mpuniun xitoyeBoro apomopdosa. OcBoeHue OECIO3BOHOYHBIMM U MO3BOHOYHBIMU
KUBOTHBIMU CYIIIH.

Pa3Butre xu3HM Ha 3emile IO 3paM U MEpUoAaM: apXeu, MPOTEPO30il, NMaIeo30M,
Me3030H, KaiHOo30#. OO0Ias XapaKTepUCTUKa KIUMaTa U TE€OJOTHYECKUX MPOLECCOB.
[losiBneHue u pacuBeT XapaKTEpHBIX OPraHU3MOB. YTieoOpa3oBaHUE: €r0 YCIOBUS U
BJIMSTHUE HA Ta30BbIA COCTaB aTMOC(EPHI.

MaccoBble BbIMHpaHUA — DKOJOTMYECKHE KpU3UCHI Mponuioro. IIpuuuHbl u
CIEACTBUS MAacCOBbIX BbIMUpaHUW. COBPEMEHHBI 3KOJIOTMYECKHN KpHU3HUC, €ro
ocobdenHoctu. [Ipobiema coxpanenust GrnopasHooOpasus Ha 3emIie.

CoBpemeHHasi cucteMa opraHudeckoro wmwupa. [lpuHnunel kiaccupukauu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JleMoHCTpauu

[Toptpetsr: ®@. Penu, JI. Cnannannanu, JI. [Tactep, N.. Meunukos, A.W. OnapuH,
JIx. Xonneiin, I'. Ménnep, C. Munep, I'. FOpu.

Tabmumpr u cxembl: «Cxema ombita ®. Penn», «Cxema ombita JI. Tlactepa mo
U3YUYEHUIO CaMO3apoXIeHus ku3Hn», «Cxema onbita C. Muinepa, I'. FOpu», «Otans
HEOPraHWYeCKor HBoOIMNY, «l['eoxpoHosornueckas mkana», «HadanpHble >Taribl
OpraHudYecKkoi 3Bomtonumny, «Cxema 00pa3oBaHHs SYKApHOT MYyTEM CUMOHMOTEHE3a»,
«Cuctema xuBOM mnpuponb», «CtpoeHue BuUpyca», «ApomMopho3bl pacTeHHII»,
«Punnoute», «OXHOKIETOYHBIE BOAOPOCIN», «MHOTOKIETOUYHBIE BOJOPOCIH,
«Mxu», «llanopotHuku», «l'onoceMeHHble pacTeHus», «Oprasbl IIBETKOBBIX
pacteHuit», «Cxema pa3BUTHS >KHUBOTHOTO MHpPa», «ApOMOpPGHO3bl KUBOTHBIX,
«IIpocreinmuey, «KumedHononoctHbiey, «lnockue yepBu», «HI€eHUCTOHOTHEY,
«Pw10BI», «3eMHOBOTHBIEY, «IIpecMbIkatommuecs, «IITHIb, « MIEKOIUTAIONTUEY,
«Pa3BuTHE XKU3HM B apXeUCKOW 3pe», «Pa3BUTHE XU3HU B NPOTEPO3OMCKON 3pey,
«Pa3BUTHE XU3HM B NAJCO30UCKOU 3pe», «Pa3BUTHE KM3HM B ME3030MCKOU 3peEw,
«Pa3BuTHE KHU3HU B KAWHO30MCKOM 3pe», «COBpeMEHHass CUCTEMa OPTraHUYECKOTO
MHPAY.

O6opynoBaHue: repOapun pacTeHUIN Pa3IMUHbBIX OT/IEJIOB, KOJUJIEKI[MU HACEKOMBIX,
BJIAKHBIC TMPENaparbl XWBOTHBIX, PAKOBHHBI MOJUIFOCKOB, KOJUIEKI[MA WIIIOKOXKHX,

CKCJICTBI TIO3BOHOYHBIX JKMBOTHBIX, 9y4Cjia IITHUI] 1 3Bepel71, KOJJICKIITUH OKaMeHGHOCTCﬁ,
IMOJIC3HBIX UCKOIIACMBIX, MYJISI’KU OPTraHUYCCKHUX OCTATKOB OPraHU3MOB.
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BupryanbHas saboparopHas paborta «MogenupoBaHue onsiToB Mumiepa—tOpu
M0 M3yYEHUI0 a0MOTEHHOTO CHHTE3a OPraHWMYECKUX COCIUHEHHH B MEPBUYHON
atMocdepe».

JlaGoparopHas pabora «M3yueHue U ONMCaHHWE HMCKOMAEMBIX OCTATKOB JPEBHUX
OpPTaHU3MOBY.

[Ipaktuyeckas pabora «l3yueHne OCOOEHHOCTEH CTPOEHUS PACTEHUN pa3HbIX
OTIEIIOBY.

IlpakTnueckas pabora «M3ydueHHe OCOOEHHOCTEHl CTPOEHUS IO3BOHOYHBIX

KHUBOTHBIX).

Tema 5. IIpoucxoxaeHue yeaoBexka — anTponorenes Pasnensl
Y 33/1a4d aHTPONOJIOTMU. MeToIbl aHTPOIIOJIOTUH.

CraHoBieHHE Hpe)ICTaB.HeHI/Iﬁ 0 TIPOUCXOKIACHUN HYCIIOBCKA. Penurnos3nsie
BO33pCHH:I. COBpeMCHHBIC HAaY4YHBIC TCOPUH.

CXO}ICTBO YyelloBeKa C KMBOTHBIMH. CHCTEMAaTHUECKOE IIOJIOKCHHUE 4YeJIOBEKa.
CBI/I}IGTCHLCTBa CX0ACTBa 4YCJIIOBCKA C XMBOTHBIMHU. CpaBHI/ITeJII)HO-MOp(l)OJIOI‘I/I‘IeCKI/IG,
3M6pI/IOHOFI/I‘IeCKI/IG, (1)H3HOJIOI’O-6HOXPIMPI‘-I€CKPI€, ITOBCACHYCCKUC. OTiauuns 4yenoBeka
OT XKHMBOTHBIX. Hp}IMOXO}KI[CHI/IC U KOMIUICKC CBsA3aHHBIX C HUM IIPHU3HAKOB. PazButue
T'OJIOBHOI'O MO3ra u BTOpOfI CUTHAJbHOM CHUCTEMBI.

JBuxymue cuibl ((pakTopbl) aHTPOIOTeHe3a: OWOJIOTHYECKHE, COIHAJIbHBIE.
CooTtHorieHre OMOJIOTHYECKUX M COLUATBHBIX (DAKTOPOB B aHTPOIIOTCHE3E.

OcHOBHBIE CTaauM aHTpororeHe3a. PaHHHMe 4YenoBeKOOOpa3Hbie O0E3bsHBI
(IPOKOHCYJIBI) U paHHUE TOHTHABI — OOIIHME TMPEAKH YEIOBEKOOOpPa3HBIX 00€3bsH U
moel. ABCTPaJIONUTEKU — JIBYHOTHE TMPEIKH Jitojeh. YUeloBEeK YMeEJblid, IepBbIC
V3TOTOBIICHUSA OpYIHHM Tpyaa. UesoBeK NMpAMOXOISIIAN W MEPBbIM BBIXOJ JIOACH 3a
npenensl Appuku. YenoBek reimenbOeprckuii — oOmmil mpeaoK HeaHJIepTaaIbCKOTO
YEeJOBEKa M YEJIIOBEKa pa3yMHOro. YeloBeK HEaHIECPTAIbCKUM KaK BHJ JIHOJEH
XOJIOJTHOTO KJIMMaTa. YesoBeK pa3yMHbI COBPEMEHHOIO THIA, JEHUCOBCKUN YEIIOBEK,
OCBOCHHE KOHTUHEHTOB 3a npejenamu Appuku. [laneoreHeTrka u najaeoreHoOMHKa.

DOBOJIIOIUSI COBPEMEHHOTO 4eNoBeKa. EcCTecTBeHHBI OTOOp B MOMYJSIUAX
yenoBeka. MyTanuoHHbIN niporiece U nonumopdusm. [lonynsuuoHHbIe BONHBI, Apeid
TeHOB, MHUTpAIHs U «3(QPEKT OCHOBATEIS» B MOMYISAIUAX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckne pacel. [lonstme o pace. bonbmme pacel:  €BponeouaHas
(eBpasuiickas), aBCTPAJIO-HETPOUTHAS (aKBaTOpHaNbHAS), MOHTOJIOUAHAS
(azuarckoamepukaHckas). Bpemsi u myTu pacceiieHus 4yeslioBeka 1o rjaaHere. EAuHCTBO
YyeloBeueckux pac. HaydHas HecocTosTeIbHOCTh pacu3ma. I[IpucnocoOneHHOCTh
YeJIOBEeKa K Pa3HbIM YCIOBUSIM OKpYy:Karollei cpenpl. BiusiHue reorpaduueckoil cpessl
u napeiia reHoB Ha Mop(ooTHIo U (HU3NOJIOTHIO YETTOBEKa.
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MexaucUIuIMHapHble METOJIbl B (U3nyYecKoi (OMOJOrMYecKOr) aHTPOIOJIOTHH.
DOBOJIOUMOHHAS AHTPOMOJIOTHS W NaJIEOAHTPONOJIOTHS YEJIOBEUECKUX MOITYJISIUH.
bruoconuansHble MCCIENOBAaHUSA MPHUPOABI 4eloBeKa. llcciaenmoBaHue KOIBOIIOLUU
OMOJIOrMUYECKOT0 U COLIMAIBHOTO B UEIOBEKE.

JlemoHCcTpammn

IToprpetsr: Y. lapsun, JI. Jluku, f.4. Porunckui, M.M. I'epacumos.

Tabmumpl 1 cxembl: «MeTOabl aHTPOMOJIOTHNY», «[ OJOBHOM MO3r YeIoBEKa,
«HenoBekooOpa3Hbie 00€3bIHbIY, «CKENeT YeloBeKa U CKEJIET IUMITaH3e,
«PyauMeHThl W aTaBU3MbD», «J[BHKyIIME CHUIIBI AHTPOIOIEHE3a», «IBOJIOLMOHHOE
JPEBO UEJIOBEKA», «ABCTPAIONUTEK», «Uen0oBEK yMenbii», «HenoBeKk TPSAMOXOIAIIHIN,
«JlenucoBckuil yenoBek» «Heanaepranbub», «KpoMmanboHIb, «IIpenku udemoBekay,
«Tarbl SBOJIIOIMHU YEI0BEKa», «Packl yeIoBEeKay.

OO06opynoBaHue: MYJSDKH OKaMEHEJIOCTEH, MPEeIMETOB MaTepUaIbHON KYJIbTYPHI
IIPEIKOB YeIoBeKa, penpoaykiuu (hororpadun) KapTuH ¢ MUGOTOTUIECCKUMU U

onobnelickuMu CIOKCTaMH IMPOUCXOKICHUA YCJIOBCKA, q)OTOFpa(l)I/II/I HaXO0JO0K
HNCKOITAaCMBIX OCTATKOB YCJIOBCKA, CKCJICT YCJIIOBCKA, MOJCIIb UCPCIIa YCIIOBCKA U UCPCIIa
MUMIIAH3C, MOICJIb KHCTH YCIOBCKA MW KHCTH IHMIIAH3C, MOACIM TOpCa IIPCIAKOB
YCJIOBCKA.

Ha6opaT01)Ha51 Da60Ta ((H3y‘IGHI/I€ 0COOCHHOCTEH CTPOCHHUA CKCJICTa 4YCJIOBCKA,
CBA3aHHBIX C IIPAMOXOKIACHUCM)).

[IpakTryeckas padora «3yueHne SKOJOTHISCKUX aalTallii 4eTOBEeKa.

Tema 6. JKogorus — HAyKa 0 B3aMMOOTHOLIEHUSIX
OpPraHM3MoOB U HAJOPraHU3MEHHBIX CUCTEM C OKpY:XKalIlei cpeaoi
3apoxaeHrue u pa3BUTHE dKojoruu B Tpyaax A. ['ymGonpara, K.®. Pynse, H.A.

CesepuioBa, 3. I'ekkensi, A. Tencnu, B.H. Cykau€Ba. Pazgensl U 3agauu 3KOJIOTHH.

CB$13b 3KOJIOTUH C IPYTUMH HAYKAMH.

Mertonp! axonorun. [ToneBsie HaOMIOAEHUS. DKCIEPUMEHTHI B 9KOJIOTHU:

NpupoHble W JabopaTopHble. MogenupoBaHue B HKOJOTHMH. MOHHUTOPUHT

OKpYKaIoIeH Cpe/ibl: TOKAIbHBIN, pErHOHABHBINA U TJI00aTbHBIN.
3HaueHUe HKOJIOTUYECKUX 3HAHUM NI YeJIOBEKa. DKOJIOTUYECKOE MUPOBO33PEHHUE

Kak OCHOBa CBSI3€M 4enoBeuecTBa € MNpupoaod. DOopMHUpOBAHME 3SKOJIOTHYECKOU

KYJIBTYPBI U 3KOJIOTUYECKON I'PAMOTHOCTH HACEJICHUS.

JlemMmoHCTpauu

IToptpetsr: A. I'ymO6oabar, K.®. Pynse, H.A. CeBeprioB, O. I'ekkens, A. TeHncnu,
B.H. Cykaués.

Tabmuupl u cxembl: «Pas3nmensl skomorum», «MeToabl »Kojiormu», «Cxema
MOHUTOPHUHTA OKPYKAOIIEH CPEIbI».

JlabGopartopnas paborta «3ydeHue MeTo0B IKOJIOTUYECKUX UCCIICTOBAHUIN.
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Tema 7. Opranusmbl U cpea 00UTAHUSA

Okonoruyeckue (paxkToppl M 3aKOHOMEPHOCTM uX nedctBusi. Knaccudukanus
AKOJIOTMYECKUX (PAKTOPOB: aOMOTHYECKUE, OMOTHYECKHE, aHTpomnoreHHele. OOmme
3aKOHOMEPHOCTH JAEHCTBUS dKojormyeckux (axropos. IlpaBuno munHumyma (K.
npenrens, 0. Jlubux). TonepaHTHOCTh. ODBpPUOMOHTHBIE UM CTEHOOMOHTHBIC
OpraHU3MBl.

Abuotnueckue (axropel. CBeT Kak 3Kosorudeckuil gakrop. JleiicTBue pazHbIX
YYaCTKOB COJIHEYHOTO CIEKTpa Ha OPraHu3Mbl. DKOJOTMYECKHUE TPYIIbl PACTEHUN U
’KUBOTHBIX IO OTHOILIEHHUIO K cBeTy. CUrHallbHas poJib cBeTa. DOTONEepruoan3M.

Temneparypa kak »skonoruueckui Qakrop. JlelictBue TemmepaTypsl Ha
opranu3Mbl. [loWKHIOTEpMHBIE W TOMOMOTEPMHBIE OpPraHU3Mbl. OJBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

BnaxHocth kak oskonoruueckuit akrop. IlpucnocoOnenusi pacteHui K
nojjepxkaHuio BogHoro Oananca. Kiaccugukanus pacTeHHil 10 OTHOUIEHHIO K BOJIE.
[Ipucnoco6eHust >KMBOTHBIX K M3MEHEHHIO BOJHOTO PEXUMA.

Cpemﬂ oOUTaHUS OpraHu3MoOB: BOJHAA, HA3CMHO-BO3AYyIIHAsA, IIOYBCHHAA,
FHY6I/IHHa}I IMOAIIOYBCHHAA, BHYTPUOPTAaHU3MCHHA. DU3NKO-XUMUYECKHE 0COOCHHOCTH
cpea oOuTaHUS OpTraHNU3MOB. HpI/ICHOCO6H€HI/IH OpraHHU3MOB K JXHM3HHU B PA3HbIX CPCAaX.

buonoruyeckue PUTMEBIL. Bueuinue u BHYTPCHHUC PUTMBEI. CYTO‘IHI)IC U TOANYHBIC
PUTMBI. HpI/ICHOCO6JICHHOCTL OpraHu3MoOB K CC30HHBIM U3MCHCHUAM YCJIOBI/Iﬁ KHN3HHU.

Kusznennoie Gopmbl opranu3moB. [loHstne o x)uzHeHHOW dopme. XKXu3HEHHBIE
GbopMBI  pacTeHMii: JNepeBbi, KYCTAapHUKH, KyCTapHUYKH, MHOTOJIETHUE TpPAaBHI,
olHOJNeTHUE TpaBbl. JKU3HEHHBbIE (POPMBI JKUBOTHBIX: THAPOOHOHTHI, TC€OOUOHTHI,
a’po6noHThl. OCOOEHHOCTH CTPOCHUS U 00pa3a KU3HU.

buotnyeckue ¢aktopsl. Bumgbl OMOTHYECKHMX B3aUMOJECUCTBHI: KOHKYpPEHIIHS,
XUIHAYECTBO, CcUMOMO3 u ero Qopmel. [lapasutusm, koomepaiusi, MyTyaau3M,
KOMMEHCaNM3M (KBapTUPAHTCTBO, HaxyieOHU4YecTBO). Hetpodudeckue B3anMoaeiicTBus
(Torrmueckue, dopudeckue, padbpudueckue). 3HaueHHEC OMOTHYCCKHUX B3aMMOJICHCTBUM
JUIsl CYIIECTBOBAaHUSA OPraHU3MOB B cpeae oOutaHus. [IpUHIMI KOHKYPEHTHOTO
HCKIIFOYECHUSI.

JleMoHCTpanuu

Tabmuuet w  cxembl: «Okonormdeckue (axkTope», «CBETOBOW  CHEKTPY,
«IKOJIOTUYECKUE TPYIINbl XUBOTHBIX IO OTHOUIEHUIO K CBETY», «TemiokpoBHbIE

KUBOTHBIC», «XOJOAHOKPOBHBIE IKHUBOTHBIE», «DU3HUOJOTHUYECKUE aJanTaluu
KUBOTHBIX», «Cpeabl OOUTaHUS OPTaHU3MOBY, «bHOJIOTHYECKUE PUTMBIY, < KHU3HEHHBIC
dbopMbI pacTeHHI», «Kuznenunie dhopMBbI JKUBOTHBIX), «IJKOoCcHUCTEMA
MIAPOKOIUCTBEHHOIO Jieca», «IKOCHCTEMAa XBOMHOro Jseca», «llenmu nuTa"usy,
«XumnanaectBoy, «Ilapasutuzmy, «kKonkypenmusa», «Cumonos», «KoMmMmeHcamuzm.
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O6opynoBaHue: repbapu pacTeHUN U KUBOTHBIX, TPUCTIOCOOJIEHHBIX K BIUSHUIO

Pa3IUYHBIX YKOJOTUUYECKUX (aKTOPOB, repOapuu CBETOMIOOUBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIIUBBIX PACTEHHUM, CBETOJIIOOMBBIE, TEHEIIOOUBbIE W TEHEBBIHOCIHBBIC
KOMHATHbIE pacTeHHs, repOapuu M KOJJIEKIHMHU TEIUIONIOOMBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMYMBBIX pACTEHUH, 4Uydela TMTULl W 3Bepei, repOapuu pacTeHHi,
OTHOCSIIUXCS K rurpopuram, kcepopuram, Me30puTaM, KOMHATHBIE PACTEHUS JAHHBIX
Ipyn, KOJUIEKIMH >KUBOTHBIX, OOMTAIOMINX B Pa3HbIX Cpenax, repdapuu U KOJUIEKIUU
pacTeHUil W >KMBOTHBIX, OOJIAJAIOIIUMX YepTaMU MPUCIIOCOOIIEHHOCTH K CE30HHBIM
U3MEHEHMSIM YCJIOBUH JKM3HHM, repbdapud W KOJUIEKIMM PACTEHUH W KUBOTHBIX
Pa3IUYHBIX JKU3HEHHBIX (OPM, KOJUIEKIMU >KMBOTHBIX, YYAaCTBYIOIIMX B Pa3IMYHBIX
OMOTUYECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHasi paboTa «BblsiBIeHHE NPUCIIOCOOJIEHUI OPraHU3MOB K BIMSHHUIO

CBCTa».

JlaGoparopHasi pabora «BbisiBIeHHe NpUCIIOCOOJEHUN OPraHU3MOB K BIUSHUIO
TEMIIEPaTyPhI».

JlaGoparopHas paboTa «AHaTOMUYECKHE OCOOCHHOCTH PACTEHUN M3 Pa3HBIX MECT
OOUTaHUSI.

Tema 8. Dxos10orust BUA0B U NMOMYJISIIIMH

DKOJIOTUYECKHUE XapaKTEPUCTUKU momyisiuu. llomynsuusa kak Ouojoruyeckas
cuctemMa. Poiilb HEOJAHOPOIHOCTH cpenbl, (uzmdeckux OapbepoB M OCOOEHHOCTEH
Ouonorun BUAOB B (OPMHPOBAHUU TMPOCTPAHCTBEHHON CTPYKTYPHI TOIMYJISIIUMA.
OcCHOBHbBIE TIOKa3aTeNU MOIMYJSLHUHA: YACIEHHOCTbh, IJIOTHOCTh, BO3pACTHAsI U IOJIOBas
CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMIT pOCTA, CMEPTHOCTh, MUTPALIUSI.

DKoJIOrM4ecKasi CTpyKTypa nonyssiquu. OLeHKa YUCIEHHOCTH MOMYJISIIUY.
Junamuka nomyiasiuud W e€ peryisiuus. DbHOTHYeCcKMi MOTEHUHal MOMYJIALHY.
MopgenupoBanue AWHAMHUKK MNONylsuuud. KpuBble pocTa YHMCIEHHOCTH MOIMYJISALUU.
KpuBbie BbDKHBaHUMS. Perymisius 4YHCICHHOCTH TOMYJSIIUN: poib  (PaKTOpOB,
3aBUCAILINX U HE 3aBUCSALIMX OT IUIOTHOCTH. DKOJOTHUYECKUe cTpaTeruu BuaoB (- u K-
CTpaTeTHH ).

[TonsiTue 06 aKoIOTMYECKOM HUIE BUaAa. MectooOuTanue. MHoromepHas MOAeb
skosormyeckon Humm k.M. XatumHcona. Pa3zmepsl 3KOJOrMYECKOM  HHIIM.
[loTeHunanbHas U pean30BaHHAS] HUIIY.

Bun xak cuctema nonynsuui. Apeasibl BUA0OB. BUJbl U UX KU3HECHHBIC CTPATETHH.
DKOJOTUUYECKNE YKBUBAJICHTEI.

3aKOHOMEPHOCTH TOBEJCHUA W MUIPAlMi KUBOTHBIX. bHOJIOrMYeCKHME WHBA3UU
qy>KEPOIHBIX BUJOB.

JlemMmoHCTpauu

[Toptper: Jx.1. XaT4yuHCOH.
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Tabmuil W cXeMbl:  «DKOJOTUYECKUE  XApPaKTEPUCTUKUA  TOMYJSIIUN,
«IIpocTpancTBEeHHasA CTPYKTypa HONYyIALUNA», «Bo3pacTHble NMUPaAMUAbI MMOMYJISALUN,
«CKOpOCTh 3aCeNeHUs] MOBEPXHOCTU 3EMJIA PA3IUYHBIMU OpraHusmamu», «Mopaenb
skonornueckor Hummu J[x. M. Xatunaconay.

O6opynoBaHue: repbapuu pacTeHUM, KOJIIEKIIUU )KUBOTHBIX.

JlaGoparopnas padota «IIpucrnocoOnaeHus: ceMsH pacTEeHUH K PaCCEICHUION.

Tema 9. Dkosiorust coo01ECTB. IKOJIOTHYECKHE CUCTEMBI.

CoobmiectBa opraHu3moB. buoineHo3 u ero crpykrypa. CBsizu Mexny
OopraHu3MaMu B OHOIIEHO3E.

Okocuctema kak OTKpbITas cucrema (A.Jlx. Tencnau). OyHKIIMOHABHBIE OJIOKH
OpraHW3MOB B JKOCHUCTEME: MPOJYLEHTHI, KOHCYMEHTHI, peayleHThl. Tpoduueckue
ypoBHH. Tpoduueckue nenu u cetu. AGnotudeckue 0J0ku 3kocucteM. [104BbI U UiIbl B
sKkocucTemMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTeIM SKOCHCTEMBbI. bumomacca u mpoaykius. DKOJIOTHYECKUE
UpPaMUIbI YUCel, 0MOMAacChl U SHEPTHH.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku.  Daykmyayuu.
HampaBnennsle 3aKOHOMEpHBIE CMEHBI COOOIIECTB — cykieccuu. IlepBuuHble WU
BTOPUYHBIE CYKIIECCUU W WX MPUYMHBL. AHTPOINOTE€HHBIE BO3AECHCTBHS Ha CYKLECCHH.
KnumakcHoe coobmiectBo. buopasHooOpasue W MOJHOTa KPYroBopoTa BELIECTB —
OCHOBAa YCTOWYHUBOCTHU COOOIIIECTB.

[IpuponHble 3KOCHUCTEMBL. JKocucmemvl 03€p U peK. IKocucmemvl Mopel U
OKeanos. IKocucmemvl myHOp, 1eco8, cmeneu, NyCmvlHb.

AHTPOIIOTEHHBIE JKOCUCTEMBI. Arposkocucrema. ArpoueHo3. Paznuuus Mexay
AHTPOIOTr€HHBIMH U MIPUPOAHBIMHU IKOCUCTEMAMHU.

Ypboskocuctemsl. OCHOBHBIE KOMIIOHEHTHI ypOo3akocuctem. ['opojackas ¢uopa u
¢dayna. CunanTponm3anus Topojackoil (ayHsl. buonormdyeckoe u X03sHCTBEHHOE
3HAUEHHUE arpOIKOCUCTEM M YPOOIKOCHUCTEM.

3akoHOMEpHOCTH (OPMHUPOBAHUS OCHOBHBIX B3aMMOJICHCTBUW OPraHU3MOB B
aKocHucTeMax. Poib kackaono2o agpgpexma u 8u008-30uduramopos (Kiouesvlx 6udos) 6
@yHryuonuposanuu dxocucmem. IlepeHOC SHEPTUM W BEIIECTB MEXKIY CMEKHBIMU
OKOCUCTEMAMHU. Y CTOMYMBOCTh OPTraHU3MOB, MOMYJSALUKA M IKOCHCTEM B YCIOBHUIX
€CTECTBEHHBIX U AHTPOIIOT€HHBIX BO3/ICCTBUM.

Mexanuszmvl 6030eticmeusl 3a2pA3HeHUl pPA3HbIX MUNO8 HA CYOOP2AHUSMEHHOM,
OP2AHUBMEHHOM, NONVIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbI IKOJI02UUECKO20
HOPMUPOBAHUSL  AHMPONO2EHH020  Go30elicmeus.  MeTononorus  MOHUTOPHUHTA
€CTECTBEHHBIX U aHTPOMOTEHHBIX IKOCUCTEM.

JlemoHcTpamn

[Toptpet: A.Jlx. Tencnu.
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Tabmuupl u cxembl: «CTpyKTypa OMOLEH03a», « DKOCUCTEMA IIUPOKOJIUCTBEHHOTO
jJeca», «IKOCHCTEMA XBOWHOrO yeca», «DyHKIMOHAJIbHBIE TPYIINbl OPraHU3MOB B
skocucteme», «KpyroBopor Bemiects B 3kocucteme», «llenu nurtanus (mactOuinHasd,
NETpUTHasA)», «IKOJOrMYecKass MHUpaMuja 4Yucen», «IKOJOorMyeckas MnHpaMuia
ouomaccel», «JKoJorHuueckas nupamuaa dHeprum», «OOpa3oBaHue 00J0TaY,
«IlepBuunas cykueccusi», «BoccTaHOBIEHHE Jieca NOCIE NOXKapa», «IKOCUCTEMA
o3epa», «ArpoueHos», «KpyroBopoT BEIIECTB M NOTOK JHEPIUHA B arpoleHO3e»,
«IIpumepsl ypOOIKOCUCTEM Y.

OOGopynoBaHue: repOapuu pacTeHUM, KOJUIEKIIMM HACEKOMBIX, dydena MOTHI[ U
3Bepel, repOapuu KyJbTYPHBIX M JUKOPACTYIIMX PACTCHUM, aKBapUyM KaK MOJEIb
HKOCHUCTEMBL.

IIpaxmuueckasa paboma «V3yuenue u onucanue ypooIKOCUCTEMBI.

Jlabopamopnas _paboma «W3ydenwe pazHoOOpaszusi MEJIKHUX TOYBEHHBIX
YJICHUCTOHOTHX B Pa3HBIX IKOCHUCTEMAX)).

OKckypcusa «IKCKypCcusi B THITMYHBINA OUoreoieHos (B AyOpaBy, Oepe3HsK, eJbHUK,
Ha CyXOJOJbHBIN WM NOWMMEHHBIH JIyT, 03€p0o, 00JI0TO)».

OKcKypcusa « IKCKYpCHsl B arpOdKOCHCTEMY (Ha IM0JI€ WU B TETUIMYHOE XO3SMCTBO)».

Tema 10. buocdepa — rinodanbHasi IKoCHUCTEMA

buochepa — oOmerianerapnas o00oj0uka 3eMid, Tl€ CYIIECTBYET WM
CyIIIeCTBOBaja XU3Hb. Pa3zBuTHe mpeacraBieHuid o Ouochepe B Tpymax 3I. 3rocca.
VYuenne B.W. Bepnaackoro o 6mocdepe. O6nactu Ouocdepst u e€ cocras. Kupoe
BeIeCTBO Onochephl U ero PyHKITUH.

3aKOHOMEPHOCTH cCyiiecTBoBaHUS Ouocdeprsl. OcoOeHHOCcTH Ouochepbl Kak
ro0anpHON 3KOocUCTeMBl. J(MHamudeckoe paBHOBecue B Ouocdepe. KpyroBopoTsr
BEILIECTB U OMOr€OXMMHUYECKUE IUKIbI (yriepoaa, a3ora). PUTMUYHOCTD SIBIEHHI B
ouocdepe.

3onanpHOCTh OMoOcdepnl. [lonsitne o OGuome. OcHOBHBIE OMOMBI CyIIU: TYHIIpA,
XBOWHBIE Jieca, CMEIIaHHBIE W IIUPOKOJIMCTBEHHBIE Jieca, CTEMH, CaBaHHbBI, MYyCTHIHH,
TPOITMYECKHE JIeCa, BBICOKOTOPHS. Kimmar, pacTUTENbHBIN W KUBOTHBIM MUP OHOMOB
CYIIIH.

CtpykTypa ¥ (QYHKIUS KUBBIX CHUCTEM, OIEHKAa MX PECYpPCHOTO IMOTEHIMAaIa |
ouochepubIx QyHKIHI.

JleMoHcTpanmu

[Toptpetsr: B.U. Bepnaackuii, 3. 3rocc.

Tabmuubslt u cxemsl: «l'eochepbr 3emnm», «KpyroBopor azora B NOpHUPOAE»,
«Kpyrosopor yriepoga B npupone», «KpyroBopor KucCaopoga B HOPUPOIAE,
«KpyrosopoT Boabl B npupojae», «OcHOBHbIE OMoMBbI cymny, «KnumaTtudeckue nosica
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3emnm», «TyHnpa», «Taiira», «Cmemanubii nec», «lLIMPOKOTUCTBEHHBIN JECH,
«Crenby, «CaBanHay, «llycteiHsy, « Tponnueckuii aecy.

O6opynoBaHue: repoapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YestoBek U OKpy:kawInas cpeaa

DKOJIOTMYECKHE KPU3KUCHl U UX MpUYUHBI. BoszneiicTBue yenoBeka Ha Ouocdepy.
3arpsi3HEHUME BO3AYIIHOW cpenapl. OxpaHa BO3AyXa. 3arpsi3HEHUE BOJHOM CpEbI.
OxpaHa BOJHBIX pecypcoB. PaspymieHne mouBbl. OXxpaHa TIOYBEHHBIX PECYPCOB.
N3menenune knnmara.

AHTpPOIIOTCHHOE BO3JICHCTBHEC HAa PACTHTEIBHBIA M >KUBOTHBIA Mup. OxpaHa
PaCTUTEIIBHOTO M )KMBOTHOTO Mupa. OCHOBHBIC TIPHUHIIMITHI OXPaHbI TPUPOILL. KpacHbie
kauru. Oco6o oxpansiembie npupoanble Tepputopun (OOIIT). boranudeckue caasl u
300JIOTHYECKHE ITapKH.

OCHOBHBIC IPUHITUIIBI YCTORYHBOTO PAa3BUTHS YEIOBEUSCTBA U IPUPOJIBI.
ParmonansHOE MPHUPOAOMNONBE30BaHNE W COXPAHEHHE OHOJOTHYECKOTO Pa3HOOOpas3ms
3emuin. OOmIME 3aKOHOMEPHOCTH TJIOOQIBHBIX AKOJIOTHYECKUX KpHU3ucoB. OCOOCHHOCTH
COBPEMEHHOI'0 KPU3HUCA U €r0 BEPOSITHBIE MTOCIIEICTBUS.

Pa3BuTHe METOIOB MOHUTOPWHIA PA3BUTHUS OIMACHBIX TEXHOTEHHBIX IMPOIECCOB.
CucmemHvle uccie0osanus nepexooa K pecypcocoepezaroujeli U KOHKYpPeHmocnocooHou
sHepeemuxe.  buonocuueckoe  paznoobpasue u  6uopecypcol.  Hayuonanvrule
uHgopmayuorHvle cucmemol, obecneuusarowue 00CMyn K UHGopmayuu no coOCMoAHUIO
omoenvubix 6008 u dxocucmem. OCHOBbI IKOpeabUIUMayuy 3Kocucmem u cnocovoos
bopbbOBI ¢ buonospescoeHuamu. PekoHcmpykyusi MOpPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHCTpanuu

Tabnmuuel U cxeMmbl: «3arpsizHeHHE aTMOChepbl», «3arpsi3HeHue TugIpocheps,
«3arpsizHenue mouBbl», «llapHUKOBBIM 3PdekT», «Ocodo oxpaHsieMble NPHUPOTHBIC
TeppuTOpUNY, «MOJENH YyIPaBIsieMOT0 MUPAY.

Oo6opynoBanue: Gororpadun OXpaHsIeMbIX paCTEHUHN U KUBOTHBIX KpacHOU KHUTH
Poccuiickoit @enepannu, KpacHol KHUTH peruoHa.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUSA TIPOI'PAMMBI 110
BNOJIOI'MA HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnauBaer TpeOOBaHUS K  pe3yjibTaTaM  OCBOCHUSA
00yYaroIMMHUCA  TOpOrpaMM  CpeIHero  oOmero  o0pa3oBaHUs:  JUYHOCTHBIE,
MeETanpeMETHbIC U MPEIMETHBIEC.

B cTpykType JIUYHOCTHBIX pE3yJbTATOB OCBOCHHUS MPOTrpaMMbl MO OUOJIOTHUU
BBIJICJIEHBI CJIEIYIOLIME COCTABJISIOUIME: OCO3HAHHWE OO0YYalOIMMHUCS POCCUHUCKON
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rpaXJaHCKOM WAEHTUYHOCTH — TOTOBHOCTH K CaMOPA3BUTHIO, CAMOCTOSITEIBHOCTH M
CaMOOIIPECIICHNI0, HAIMYMEe MOTHUBALMK K OOY4YEHHIO OMOJIOTWH, LEIECHANPaBIECHHOE
pa3BUTHE BHYTPEHHUX YOEXKIEHUN JHWYHOCTH HA OCHOBE KJIIOUEBBIX IIEHHOCTEH U
UCTOPUYECKUX TpaAuIMid pa3BUTUS OUOJOTUYECKOTO 3HAHUS, TOTOBHOCTH u
CIIOCOOHOCTh ~ OOYyYarIIMXCS ~ PYKOBOJCTBOBAaTBCS B CBOEGM  JIESITENIBHOCTH
[IEHHOCTHOCMBICJIOBBIMU ~ YCTAHOBKAMH, TMPUCYIIUMU CUCTEME OHOJIOTHYECKOTO
o0pa3oBaHUs, HaJUYUE TMPABOCO3HAHUS DKOJOTHYECKOU KYJIBTYpPhl, CIIOCOOHOCTH
CTaBUTh LIEJIM U CTPOUTH KU3HECHHBIE TIJIAHBI.

JIMYHOCTHBIC PE3yIbTaThl OCBOSHHMS MPOTPAMMBI MO OHOJOTHM JOCTHUTAIOTCS B
€UHCTBE Yy4eOHOW ¥ BOCIUTATEIIBHOM JEATEIbHOCTH B  COOTBETCTBUU c
TpaauLIMIOHHBIMU POCCUMCKUMHU COLIMOKYJIbTYPHBIMH, UCTOPUYECKUMU u
JTyXOBHOHPABCTBEHHBIMHU IIEHHOCTSIMU, IPUHSITHIMH B 00IIIECTBE TIPaBUIIaMU U HOPMaMH
MOBEJICHUSI W  CIOCOOCTBYIOT TIpollecCaM CaMOIIO3HAHMS, CaMOBOCIHMTAHUS W
CaMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEH MO3UILIMHU JUYHOCTH, TATPUOTHU3MA U YBAKECHUS K
3aKOHY W MPaBOIOPSAJIKY, YEJIOBEKY TpyJda MU CTaplieMy I[OKOJICHUIO, B3aWMHOTO
yBaXXEHUS, OCpPEKHOTO OTHOIICHUS K KYJbTYPHOMY HACJICAWI0 W TPAJAHUIUAM
MHOTOHAIlMOHAIBHOTO Hapoaa Poccuiickoii denepanuu, NpUPOAE U OKPYKAOIIEH
cpene.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHMS ydeOHOro mnpeamera «buomorus» ITOIKHBL
oTpakaTb  TOTOBHOCTH M  CIOCOOHOCTh  OOYYarOHIMXCS  PYKOBOACTBOBATHCS
chopMUpOBAaHHOW BHYTpPEHHEH TO3WUIIMEH JIMYHOCTH, CHUCTEMOH IICHHOCTHBIX
OpUEHTALINH, MO3UTUBHBIX BHYTPEHHHX yOexXIeHuH, COOTBETCTBYIOIINX
TPAJIUIIUOHHBIM IIEHHOCTSIM POCCHUIMCKOTO OOIIECTBA, paCIIMPEHUE KUZHEHHOTO OIBITA
U OmbITa JIEITEIBHOCTH B TPOLECCE pealn3aldd OCHOBHBIX HaIpPaBJICHUI
BOCIIUTATENbHON JEATEIbHOCTH, B TOM YHKCJIE B YaCcTU: 1) rPakIaHCKOr0 BOCIIUTAHMS:

c(hOpMHUPOBAHHOCTH TPAKIAHCKOMN MO3UIIMHU 00YUYaIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOI'0 4JIEHA POCCUHCKOr0 OOIIECTBA; OCO3ZHAHUE CBOMX KOHCTUTYIMOHHBIX
mpaB ¥ 00s3aHHOCTEH, yBaKCHHE 3aKOHA
U MPABONOPSIAKA; TOTOBHOCTh K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IIPU CO3AAaHUU
y4IeOHBIX
MIPOEKTOB, PEUICHUN Y4€OHBIX M MO3HABATEIbHBIX 3a7a4, BHIMOJHEHUH OMOJOTHYECKHUX
JKCIIEPUMEHTOB;

CIIOCOOHOCTH OMPENEIATh COOCTBEHHYO TIO3UITUIO TT0 OTHOIICHUIO K SIBJICHHSIM
COBPEMEHHOM >KU3HU M OOBSICHATH €€; yMEHHWE YYUThIBAaTh B CBOMX JIEHCTBHUSIX
HEO0OXOJUMOCTh KOHCTPYKTUBHOI'O B3aUMOJICUCTBUS JIOJICH C Pa3HBIMU YOCKICHUSMH,
KyJbTYPHbIMU  LIECHHOCTSIMA ¥  COIIMAJbHBIM  TOJIOKEHUEM; TOTOBHOCTh K
COTPYJHUYECTBY B IMPOIECCE COBMECTHOIO BBIMOJHEHUS! YUEOHBIX, MO3HABATEIbHBIX U
HCCIIEIOBATENbCKUAX 3aJ1a4, YBAXUTEIBHOTO OTHOIIEHHS K MHEHHUIO ONIOHEHTOB IpH
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O0OCYXJECHUU CIOPHBIX BOIMNPOCOB OMOJOTUYECKOTO COJAEpKaHUs, TOTOBHOCTh K
TYMaHUTapPHOUN U BOJIOHTEPCKOM JIESITENLHOCTH; 2) MATPUOTHYECKOI0 BOCIIMTAHMSA:
c(hOpMUPOBAHHOCTh POCCUNUCKOM IpaxKJaHCKOW UICHTUYHOCTH, MATPUOTU3MA,
YBAKEHHUS K CBOEMY HApOJy, YyBCTBA OTBETCTBEHHOCTH Iiepen PoauHOM, ropaoctu 3a
CBOM Kpau, CcBOXO PoauHy, CBOW S3BIK W KYJIbTYPY, IPOLILIOE U HACTOSAMIEE
MHOTOHAlIMOHAJIBHOTO Hapoaa Poccuu; UEHHOCTHOE OTHOUIEHUE K MPUPOIHOMY
HACJIEUIO U TAMSATHUKAM IPUPOJIBI,
nocTmkeHusiM Poccun B Hayke, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPY/E; CIIOCOOHOCTh
OLICHUBATh BKJIaJ] POCCUMCKUX YYEHBIX B CTAHOBIICHUE U PA3BUTHE
OMOJIOrMY, TTOHUMaHUs 3HAYCHUS OMOJIOTMU B TO3HAHWM 3aKOHOB MPHUPOJIBI, B KU3HU
YeJoBeKa M COBPEMEHHOTO OOIlecTBa; wujeHHas yOEeXKIEHHOCTh, TOTOBHOCTh K
CIIy>KEHHMIO U 3amuTe OTeyecTna,

OTBETCTBEHHOCTH 3a €ro cyap0y; 3)
AYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS :

OCO3HAHUE TYXOBHBIX [IEHHOCTENH POCCUIMCKOTO HAPOa;

c(hOpMUPOBAHHOCTh  HPABCTBEHHOTO  CO3HAHUS, OTUYECKOTO  IOBEJCHUS,

CITOCOOHOCTD OIEHWBATh CUTYAIIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTUPYSACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH; OCO3HAHHUE JIUYHOTO
BKJIaJla B MOCTPOCHHE YCTOHYMBOTO OYIYIIEro, OTBETCTBEHHOE OTHOIICHHE K CBOUM
POIUTENSAM, CO3/IAHUIO0 CEMbM Ha OCHOBE OCO3HAHHOI'O MPHUHSATHS [IEHHOCTEW CEMEMHOU
KU3HH B COOTBETCTBMM C TpaauuMsMud HapoioB Poccum; 4) 3ICTeTHUECKOro
BOCIIMTAHMA:

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIIOUAs ICTETUKY ObITa, HAYYHOTO U

TEXHUYECKOT0 TBOPYECTBA, CIOPTA, TPYJa, OOIIECTBEHHBIX OTHOLICHWM; MOHUMAaHHE
SMOLIMOHAJIBHOIO BO3JEWCTBHS KUBOW NPUPOJABI U €€ LEHHOCTU; FOTOBHOCTH K
CaMOBBIPAXKEHUIO B PAa3HbIX BUIaX UCKYCCTBA, CTPEMIIEHUE NPOSBIATH

KadycCTBa TBOp‘-ICCKOfI JUYHOCTH,

5) ¢pu3uvecKoro BocnUTAHUA, GOPMHUPOBAHMS KYJIbTYPbI 310POBbS H
IMOIMOHATIBLHOTO 0JIArOMOJIyYHs:

MMOHUMAaHHE W peaiM3alus 3J0POBOTO M 0Oe30macHOro oOpasa XKWU3HH (30POBOC
MMATaHUE, COOIOJICHHE THTUEHWYSCKUX IMPABWI W HOPM, COQITAaHCUPOBAHHBIM PEKUM
3aHATUN M OTJBIXA, peryisapHas (u3ndeckas akTUBHOCTH), OEpEKHOI0, OTBETCTBECHHOTO
U KOMIICTCHTHOTO OTHOIICHHUS K COOCTBEHHOMY (H3UYCCKOMY M IICHXHYCCKOMY
3I0POBBIO; TIOHMMAHHWE IICHHOCTH TIPaBUJ HWHIWBHIYAJbHOIO M  KOJUICKTHBHOTO
Oe30macHoro
MOBEJICHUSI B CHUTYyalMAX, YrpOXKAIOMUX 370POBBI0 W JKU3HHM JIIOJCH; OCO3HAHHE

MOCJIC/ICTBUN Y HEMIPUATHUS BPEAHBIX MPUBBIUCK (YIOTPEOICHHUSI
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aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS );

6) TPYA0BOr0 BOCIIUTAHUSI:

TOTOBHOCTh K TPYJy, OCO3HaHHE IICHHOCTH MacTEpPCTBa, TPYJA0JI00HE; TOTOBHOCTh
K AaKTUBHOM JEATEIbHOCTA TEXHOJIOTUYECKOW H COLMAJBHOW HAIPaBICHHOCTH,
CIIOCOOHOCTh HMHUITMUPOBATH, IJIAHUPOBATH U CAMOCTOATENILHO BBIMOJHATH TaKYIO
NEeATEeNIbHOCTh, WHTEpPeC K pas3iuyHbIM cdepaM TpodecCUOHATBLHON NesITENbHOCTH,
YMEHUE COBEpIAaTh OCO3HAHHBIA BBHIOOpP Oyayiiel mnpodeccuu U Ppearru30BLIBATH
COOCTBEHHbIE J>KU3HEHHBIC IUIaHBI, TOTOBHOCTh U CIOCOOHOCTh K OOpa30BaHUIO H
caM000Opa30BaHUIO HA IPOTSHKCHUU

BCEM JKU3HHU;

7) IKOJOIrH4Y€CKOro BOCIIMTAaHHUA: 3KOJIOTHUYECKU II@JIGCOO6p33HO€ OTHOILICHHC K
IMpUpoaAcC KaK HCTOYHHUKY JKHU3HU

Ha 3emJie, OCHOBE €€ CyIlIECTBOBAHMS;

MOBBIIICHUE  YPOBHS  DKOJOTMYECKOW  KYJbTYphl: NIPHOOpPETEHHE  OIbITa
MJJAHUPOBAHUS MOCTYNKOB U OIEHKHA MX BO3MOXXHBIX IMOCIEACTBUN ISl OKPYKaIOIIEH
Cpellbl; OCO3HaHHE TJI00aJbHOr0 XapaKTepa SKOJOTHYECKUX NpoOieM u MmyTed Hux
pElIeHus; CIOCOOHOCTh HCIOJIB30BaTh MpUOOpETaeMble TPH HU3YYEHHH OHOJOTUU
3HAHMSI W yMEHHUS TP pelIeHUH MpoOJieM, CBSI3aHHBIX C paldOHAIbHBIM
IPUPOIOIIONIH30BaHUEM (COOJI0/IEHHE MPaBUI MOBEJEHUS B MPHUPOJIE, HAMPABICHHBIX
Ha COXpaHEHHE PABHOBECHS B IKOCHUCTEMAaX, OXpPaHy BHJIOB, SKOCHUCTEM, Omocdepsl);
AKTUBHOE HEMNPUATHE ACUCTBHUH, MPUHOCAIIUX BPEJ OKPYXKAKOIIEH MPUPOIHON Cpele,
YMEHHE  MPOTHO3MPOBATH  HEOJIArONMPHUSATHBIE  JKOJOTMYECKHE  MOCIEACTBUS
OpeANPUHUMAEMbIX  JEUCTBUH W OPEAOTBpalllaTh HX; HAJIU4YUE  PA3BUTOrO
AKOJIOTUYECKOTO MBIIUICHUS, HKOJOTHUYECKON KyJbTYpbl, OMbITA JESITEIBHOCTH
JKOJIOTMYECKOM HAITPABIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCS UMU B IIO3HABATEIBHOM,
KOMMYHHUKAaTUBHOW M COLIMAJIBHOM MPAKTHKE, TOTOBHOCTU K YYaCTHIO B MPAKTHUYECKOU
NEATENBHOCTU SKOJIOTUYECKOW HAIPABICHHOCTH; §) HEHHOCTH HAYYHOI'0 MO3HAHMSA:

c(hOpMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAyKd M OOILECTBEHHON MPAaKTUKH, OCHOBAHHOTO HA AWAlOre KyJbTyp,
CIOCOOCTBYIOIIETO ~ OCO3HAHHMIO CBOETO  MECTa B MOJUKYJIBTYPHOM  MHPE;
COBEPILICHCTBOBAHUE SI3IKOBOM U UATATENBCKOM KYJIBTYPbI KAK CPEICTBA
B3aUMOJICMCTBUS MEXKIY JIFOAbMU U ITO3HAHHS MHPA;

MOHMMaHKe crienuPUKU OUOJIOTUH KaK HAyKU, OCO3HAHUS €€ POJikd B POPMUPOBAHUHI

pPallMOHAJIBHOIO  HAYYHOIO  MBIIUICHHS, CO3JJaHUHM  LEJIIOCTHOTO MPEICTABICHUS
00 OKpyXkarollleM MUpe Kak O €IMHCTBE MPUPO/Ibl, YEIOBEKA U OOIIECTBA, B O3HAHUU
MIPUPOJIHBIX 3aKOHOMEPHOCTEH U pellIeHUH POOJIEM COXPAHEHUSI IPUPOJTHOTO
paBHOBeCHST; YOSKAEHHOCTh B 3HAUUMOCTH OMOJIOTUU ISl COBPEMEHHON IUBUJIN3ALINHU:
o0Oecrie4eHus HOBOT'O YPOBHS PAa3BUTHS MEAUIIMHBI, CO3JJaHUE MEPCIIEKTUBHBIX
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OMOTEXHOJIOTUM, CHOCOOHBIX pelIaTh PeCypCHbIE MPOOIEMbI pa3BUTHSI Y€JIOBEUECTRA,
MOMCKA MYTEH BBIX0/1Aa U3 TI100ATBHBIX SKOJIOTHYECKUX MPoOIeM U oOecreueHus
nepexo/a K yCTONYMBOMY Pa3BUTHIO, PALIMOHATIBHOMY HCIIOIb30BAHUIO MPUPOIHBIX
pecypcoB U (OpMHUPOBAHUIO HOBBIX CTaHJIAPTOB JKU3HU; 3aMHTEPECOBAHHOCTH B
NOJIyYeHUH OMOJIOTMYECKUX 3HAHUHM B LENSX MOBBIIICHUS

00111e# KyJIbTYphI, €CTECTBEHHO-HAYYHOU I'PaMOTHOCTH, KaK COCTaBHOM YacTH
(YHKIMOHAIBHOW TPAMOTHOCTH oOyuvaromuxcsd,  (opmupyeMoi pu
U3y4YeHHH OUOJIOTMU; TOHUMAaHUE CYIIHOCTH METOJIOB TO3HAHUS, UCIIOJIb3YEMbIX B
€CTECTBEHHBIX HayKaxX, CIOCOOHOCTH MCIOJIb30BAaTh MOJy4aeMble 3HAHUS IJIs1 aHAJIU3a U
O0O0BSICHEHHUS SIBJICHUM OKPYKAIOIIET0 MUPA U MPOUCXOASAIINX B HEM U3MEHEHUH, YMEHHE
JienaTb 000CHOBAHHBIE 3aK/IFOUEHUSI HA OCHOBE HayUYHBIX (DAKTOB M UMEIOIINXCS JTAHHBIX
C 1IEJIbIO TIOJYYEHHUS IOCTOBEPHBIX BHIBOJIOB; CIOCOOHOCTH CAMOCTOSITEIbHO
UCIIOJIb30BaTh OMOJIOTHYECKUE 3HAHUS JJI PEIICHHUS

HpO6J’IGM B PCAJIbHBIX JKNU3HCHHBIX CUTyallUAX, OCO3HAHHUC OCHHOCTHU HaquOﬁ
ACATCIIBHOCTH, TOTOBHOCTb OCYIICCTBJIATH

NPOCKTHYI0 H HCCJICIOBATEIIbCKYIO JEeSATSIBHOCTh HWHIWBUIYadTbHO W B TPYIIICE,
TOTOBHOCTh U CIIOCOOHOCTh K HENpPEPHIBHOMY OOpPa30BaHUIO M CaMOOOpa30BaHHIO, K
AKTUBHOMY ITOJIYYCHHUIO HOBBIX 3HAHWH 1O OMOJIOTHH B COOTBETCTBHHU C >KU3HEHHBIMH
OTPEOHOCTSIMH.

METAIPEIMETHBIE PE3YJIBTATBI

MeranpenMeTHbIE pe3yNbTaThl OCBOEHHUsS ydeOHOro rmpeameTra «buoyorus»
BKIIIOUAIOT: 3HAYuMble g (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYYAIOIIUXCSI
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIIEHAYYHBbIE TMOHATHSA, OTpPaXKarolue
[IEJIOCTHOCTh ~HAYYHOHW KApTUHBI MHUpa U CHenu(UKy METOJOB TIO3HAHUA,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HaykaxX (BEIIECTBO, SHEPTHs, SBICHHE, MPOIeCce,
CUCTeMa, Hay4dHbId (aKT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpus,
UCCle0BaHne, HaOJ0/IeHne, W3MEpPEHUE, DKCIIEPUMEHT U JPYyTue); YHUBEPCAIbHBIC
yaeOHble  AccTBUS  (MMO3HABAaTENbHBIE, KOMMYHUKATHBHBIC,  PETYJSTUBHEIC),
obecrieunBaromuye ¢GopMupoBaHue (YHKIIMOHATHHOW TPAaMOTHOCTH W COIUAIBHOUN
KOMITETEHIIUA O0YyYaIOMIUXCs; CTIOCOOHOCTh OOYYaIOIUXCS WCIIOJIb30BaTh OCBOCHHBIC
MEXIUCITUTUIMHAPHBIE, MHPOBO33PEHUECKHE 3HAHWSA W YHUBEpPCAIbHBIC Y4YeOHBIC
JIEVCTBUS B ITIO3HABATEIILHOW M COLIMATIBHOMN MPAKTHUKE.

B pe3ynbTaTe n3ydeHus: OMOJIOTUU HAa YPOBHE CpeHEro oOIIero oopa3zoBaHus Yy
oOyuaroiierocsi OynyT chOpMUPOBaHbI MO3HABATEIbHbIE YHUBEPCAJIbHbIE Y4YEOHBIC
JNEUCTBHS, KOMMYHHMKATHUBHBIE YHHUBEpCAJIbHbIE YyueOHbIE IEUCTBUS, PETYISTUBHBIC
YHUBEpCaJIbHbIC YUEOHBIC IEUCTBUS, COBMECTHAS JIESITEIIbHOCTD.
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ITo3HaBaTe/IbHBIE YHUBEPCAJIbHbIC yqeﬁnble I[eﬁCTBHH
ba3oBble 1oruyeckue aeiicTBUA:

CaMOCTOSITETLHO (hOPMYJIMPOBATH U aKTYaJIU3UPOBATH MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE; HCIOJb30BaTh IPU OCBOCHUU 3HAHUKW TNPUEMBI JIOTUUECKOTO
MBIIIUICHUS (aHaIM3a, CUHTE3a, CpaBHEHUs, Ki1accudukanuu, 0000IIeH s ), PaCKPhIBATh
CMBICJI OMOJIOTUUECKUX TOHATUH (BBIIESATh UX XapaKTepHbIE MPU3HAKK, YCTAHABINBATh
CBSI3U C JPYTMMU MOHSITHUSIMHU); ONPEACISITE eI eSITeIbHOCTH, 3aaBas MapaMeTphl U
KPUTEPUU UX JOCTHKCHHUS,

COOTHOCUTh PE3YyJbTaThl JACATEILHOCTA C TIOCTaBJICHHBIMU LEJSMH; HCIOJIb30BAThH
OMOJIOrMYECKUE MOHATHS 1Sl OObSICHEHUS (DAKTOB U SIBJICHUIN KUBOU

IPUPOJIBI; CTPOUThH JIOTUYECKUE paCCYyXKACHUS (MHAYKTHBHBIC, JEIyKTUBHBIC, IO

aQHAJIOTUM), BBIABISITh 3aKOHOMEPHOCTH U TMPOTHBOPEUMs] B PaCCMaTPUBACMBIX

SBICHUSAX, (POPMYJIUPOBATH BHIBOJLI U 3aKJIIOUCHHS; MPUMEHATH CXEMHO-MOJICIIbHbBIC

CpeACTBa JUIsl TPEJCTABJICHUS CYIICCTBEHHBIX CBS3€d W OTHOIICHUH B U3Y4aeMBIX

OMOJIOTMYECKUX OOBEKTaX, a TaKKe MPOTUBOPEYUH pPa3HOrO0 POJa, BBISIBICHHBIX B

pa3sTUYHBIX UHPOPMALIMOHHBIX UCTOYHUKAX; pa3padaThiBaTh IJIAH PELICHUS MPOOIEMBI

C Y4ETOM aHaJIM3a UMEIOIINXCSA

MaTEpUANIbHBIX U HEMAaTEepPUAIbHBIX PECYpPCOB; BHOCUTH KOPPEKTHUBBI B JESTEIHHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIHTATOB

EJISIM, OLIEHUBATh PUCKHU TOCIEICTBUN JEATEIBHOCTU; KOOPAUHUPOBATH U BBIIOIHSITH
paboTy B YCIOBUSX peajbHOT0, BUPTYAIHHOTO U

KOMOWHHMPOBAHHOTO B3aMMOJCHCTBHSI; Pa3BUBATh KPEATHBHOE MBIIILICHUE
Ipy  pelieHUH “KU3HEHHBIX TMpolOsieM. ba3oBble Hccien0BaTe/IbCKUe
JAeHCTBUA.

BIAJICTh HABBIKAMH Y4YEOHO-HCCIEOBATEIbCKONM U TPOEKTHOW JESTEIBHOCTH,
HABBIKAMH pa3pelIeHus MpoodiieM, CIOCOOHOCThIO U TOTOBHOCTHIO K CAMOCTOSITEIIHBHOMY
[IOMCKY METOAOB PEUICHMS] NPAKTUYECKHX 3a]a4, MIPUMEHCHUIO Pa3JIMYHBIX METOJIOB
[MO3HAHHUS; KMCIOJIB30BaTh PAa3JIMYHBIE BHUIBI JEATEIBHOCTH MO IMOJYYEHUIO HOBOTO
3HAHMSI, €T0 WHTEPIPETAIIMU, TPEOOPA30BAHUIO ¥ PUMEHECHUIO B YUEOHBIX CUTYAIHSX,
B TOM YHCJIC TIPU CO3/IaHUN YIEOHBIX M COIMMAIBHBIX MPOEKTOB; (JOPMHUPOBATH HAYIHBIN
THUII MBIIUICHUS, BIaJETh HAYYHOU TEPMUHOJIOTUEN,

KITFOUEBBIMU TOHSATUSIMH U METOJaMH; CTAaBUTh B ()OPMYIMUPOBATH COOCTBEHHBIE 33/1a91

B 00pa30BaTeNbHON JIEATEIIbHOCTH

N JKU3HCHHBIX CUTYyallUAX;

BBISBJISITh IPUYMHHO-CIICICTBEHHBIE CBSI3M U aKTYAJIM3UPOBATh 3a7a4y, BBIIBUTATh
TUIIOTE3Yy €€ PEUIECHUs], HAXOAUTh apTyMEHTHI I JOKa3aTelIbCTBA CBOMX YTBEPKACHU,
3a7]aBaTh MAPAMETPbl U KPUTEPUHU PEIICHUS, AHAIM3UPOBATH IOJYYECHHBIE B XOJE
pELICHUS 3aa4u PE3YIbTAThl, KpUTUUECKH
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OLIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBUSX; 1aBaTh
OLICHKY HOBBIM CHUTYyallWsIM, OIICHMBAaTh NPUOOPETEHHBIN OIBIT; OCYIIECTBISATH
IeJIeHANpaBIEHHbIN TIOUCK IIEpEeHOca CPEICTB U CIIOCOOOB IEHCTBUS

B MpO(ECCHOHANBHYIO CpEAy; YMETh NEPEHOCHTh 3HAHHS B IO3HABATEIBHYIO U
MPaKTUYECKYIO 00J1aCTH

KU3HEICATCTPHOCTH; YMETh WHTETPUPOBATh 3HAHHUA U3 Pa3HBIX
MpeMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE WJACH, MpEAJararb OPHUTHHAIBHBIE TOIXOIbl W PEHICHHUS,
CTaBHUTH

poOJIeMbl 1 3a7]a4H, JIOMYCKAIOIIUe aJbTepHATUBHBIC peieHus. Padora
¢ uH(popmanmen:

OPUEHTUPOBATHCS B PA3IMYHBIX HCTOYHUKAX MHPOPMAIIMH (TEKCTE YICOHOT O
ocoOusl,  HAyYHO-TIOMYJISAPHOW  JIUTEpaType, OHWOJOTHMYECKHX  CJOBapsAX M
CIIPaBOYHMKAX, KOMIIBIOTEPHBIX 0a3ax JaHHBIX, B VIHTepHeTe), aHaIU3UpPOBaTh
MHPOPMAIUIO Pa3IUIHBIX BUIOB U (HOPM MPEICTABICHUS, KPUTHUECKH OLIEHUBATH €&
JIOCTOBEPHOCTh W HEMPOTUBOPEUYUBOCTH;, (POPMYIHpPOBATH 3alpoChl W IMPHUMEHSTH
pa3IMYHBIC METOIBI TPH MIOUCKE U 0TOOpPE
Omonormueckol MHQPOpPMAIMK, HEOOXOIMMOH HJisi BBHIMOTHEHHS YYEeOHBIX 3ajad,

nproOpETaTh OMBIT UCTIOIH30BaAHMS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHH, COBEPIICHCTBOBATh KYJIBTYpy AaKTHBHOT'O WCIIOJNB30BAaHUS PAa3JIUIHBIX
TIOUCKOBBIX CHUCTEM; CAMOCTOSTEIIPHO BBIOUPATh ONTHMAIBHYIO (POPMY TIPEICTABICHIUS
OMOJIOTUYECKOI
uHpopManuu (cxeMbl, Tpaduku, gUarpamMMmbl, TaOIWIBI, PHUCYHKH U JPYroe);
WCIIOJIb30BaTh HAyYHBIA SI3bIK B KAaueCTBE CpeAcTBa IpH paboTe ¢ OMOIIOTHYECKOU
uHdopmaImeil: TpPUMEHITh XUMHYECKHe, (U3MYECKHEe M MAaTeMAaTHYeCKHe 3HAKU H
CHUMBOIJIBI, bopmybl, ab0OpeBuarypy, HOMEHKJIATYpY, UCIIONb30BaTh U
peoOpa3oBbIBATh 3HAKOBO-CUMBOJIUYECKHUE CPEICTBA HATJISIIHOCTH; BIaIeTh HABBIKAMU
pacno3HaBaHUs U 3aIIUTH HHGOPMAIIHH, HHPOPMAITMOHHOM

0€30MaCHOCTH JTUYHOCTH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUA

O01menue:

OCYIIIECTBIATH KOMMYHHUKAIIMHU BO BCeX cepax KU3HHU, aKTUBHO Y4aCTBOBATH
B JWAJIOTe WM AUCKYCCHU TIO CYIIECTBY OOCYXJTaemMoil TeMmbl (yMEHHE 3aJaBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJICHHS OTHOCHUTEIHHO BBIMOJHEHUS TpejaraeMou 3aaauw,
YYUTBIBaTh MHTEPECHl U COTJIACOBAHHOCTH MO3UIMHI JAPYTUX YYACTHHUKOB JHAJIOTa WIIH
JTUCKYCCHH);
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pacno3HaBaTh HeBepOaJbHblE CpeacTBa  OOILIEHHUs, [OHMMATh 3HAYECHHE
COLIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(IMKTHBIX CUTyalud, YMETh
CMAT4aTh KOHQIMKTBI M BECTH NEPErOBOPHI; BIAJETh pa3IUYHBIMH CIOCOOaMU
OOLIEHUs U B3aUMOJIEUCTBUSL, TOHUMATh
HaMEpEHUs JAPYTUX JIIOJIEH, IPOSBIATh YBAXKUTEIBHOE OTHOLIEHUE K COOECETHUKY U B
KOppeKkTHOW ¢dopme (opmMyaupoBaTh CBOM BO3PAXKEHUS; Pa3BEPHYTO U JIOTHYHO
M3JIaraTb CBOKO TOUKY 3PEHUS C UCIIOJIBb30BAHUEM SI3BIKOBBIX

CPEJICTB.

CoBMecTHaAA 1eSITEJIbHOCTD:

NOHUMATh M WCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHOW W WHIWBUAYaJIbHOU
paboThl MpU penieHnu OHOJOTHUECKON MpoOJieMbl, 0OOCHOBBIBATH HEOOXOJMMOCTH
MPUMEHEHHs] TPYNIOBBIX (OPM B3aUMOJACHCTBUSI TMPH pelIeHUH Y4YeOHOW 3aaauw;
BBIOMPATh TEMATHUKY M METOJIbl COBMECTHBIX JEHCTBUI C yUETOM OOIIMX UHTEPECOB
U BO3MOXXHOCTEH KaXJOro 4WICHa KOJUICKTHBA; TPUHUMATh IEJIH COBMECTHOM
NeATeIbHOCTH, OPraHU30BBIBATh M KOOPAMHUPOBATH JCHCTBUS IO €€ JOCTHKEHUIO:
COCTaBJIATh IUJIaH JICHCTBUM, paclpeicssTh PO ¢ y4€TOM MHEHHH YYaCTHHUKOB,
o0CyX1aTh pe3yJbTaThl COBMECTHOM pabOThI, OIICHWBATh Ka4eCTBO CBOETO BKJIaja U
KaXXJIOT0 y4aCTHHKA KOMaH]Ibl B OOt
pe3yibTaT 1Mo pa3padOTaHHBIM KPUTEPHSAM; MpejiaraTh HOBBIC MPOEKTHI, OIEHHUBATh

UJIEU C ITO3UI[MHA HOBU3HBI,

OPUTMHAJILHOCTH, MPaKTUYECKONM  3HAYUMOCTH; OCYIIECTBJISITh  TO3UTUBHOE

CTpaTeTHUeCcKOe TOBEJICHNE B PA3IMYHBIX CUTYAIUAX,

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

PerynsiTuBHbIE YHUBEpPCAJbHbIE YUeOHbIE 1eHCTBUS
Camoopranusanus:
HCII0Ib30BaTh OMOJIOTUYCCKHIE 3HAHMS IS BBISIBICHUS MPOOJIEM U UX PEIICHUS
B JKM3HEHHBIX M YYCOHBIX CHTYaIlMSAX; BHIOMpATh Ha OCHOBE OMOJIOTHYCCKUX 3HAHHM
IIEJIEBBIC U CMBICIIOBBIC YCTAHOBKH
B CBOMX JCHCTBHSAX U MOCTYIIKAX IO OTHOIICHHUIO K )KUBOW MPHUPOJE, CBOEMY 37I0POBBIO
U 370pPOBBIO0  OKPYKAIOIIMX; CaMOCTOSATEIIBHO OCYIIECTBIATh ITO3HABATEIBHYIO
JEATCeIIbHOCTD, BBISBIISITH IPOOJIEMBI, CTABUThH U (DOPMYIIMPOBATH COOCTBEHHBIC 33/1aUH B
00pa3oBaTeIbHON  JEATCIBHOCTH MW JKM3HCHHBIX CHTYallMSAX; CaMOCTOSATEIBHO
COCTaBJIATH IIAH PEIICHUS MPOOJIEMBI ¢ YIETOM UMECIOIITUXCS

pecypcoB, COOCTBEHHBIX BO3MOKHOCTEH M TIPEATIOYTEHUM; TaBaTh
OIIEHKY HOBBIM CUTYAIUsIM;
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pacMpATh paMKH y4eOHOro MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUH; enaTh

OCO3HAHHBIN BBIOOP, ApryMEHTHPOBATH €ro, OpaTh OTBETCTBEHHOCTh
3a pELIEHHUE;

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U MPOSBICHUIO MIMPOKOW SPYAMIIMH B Pa3HBIX
0o0NacTsAX 3HAHWM, TOCTOSIHHO IMOBBIIIATh CBOM 0Opa30BATENbHBIN M KYJIbTYpPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

J1aBaTh OLICHKY HOBBIM CUTYaIlUsIM, BHOCUTh KOPPEKTUBBI B I€ATEIBHOCTD,
OLICHMBATh COOTBETCTBUE pE3YyJbTAaTOB IEJIIM; BIJIAJETh HABBIKAMHU I103HABATEIILHOU
pedaexkcun Kak OCO3HAaHMSI COBEPIIAEMbIX JEMCTBUM M MBICIUTEIBHBIX MPOILIECCOB, UX
PE3yJIbTATOB U OCHOBAHUMU, HUCIIOJIB30BATh MPUEMBI pe(IIeKCUH I OLEHKH CUTYallUH,
BbIOOpa BEPHOTO pEIIEHUS; YMETh OIEHWBATh PHUCKH M CBOEBPEMEHHO MNPUHUMATH
pElIeHHs MO UX CHIKEHHWIO; MPUHUMATh MOTUBBI M apryMEHTHI JPYTUX MPU aHAIU3E
pE3yJIbTaTOB JIEATEIBHOCTH;

IlpunsiTHe cedst M APyrux:
NPUHUMATH ce0sl, TOHUMAasi CBOU HEJOCTATKH U JOCTOMHCTBA;

IPpUHUMATh MOTHUBbI M apryMEHTBl JpYyrUX IIpU aAHAINU3€ PE3yJbTAaTOB
JeSTENbHOCTH; MPU3HABATh CBOE MPAaBO W MPABO APYTHX Ha OIIMOKHU; pa3BUBATH
CIIOCOOHOCTH MMOHUMATh MUP C TIO3UIUHU JAPYTOTO YEIIOBEKa.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbBIE PE3yNIbTaThl OCBOCHHSI COJIEpKaHMsl yueOHOoro npeameTa «buomorus»
Ha YIIIyOJIEHHOM YpOBHE OPHUEHTHMPOBAaHBI Ha oOecredeHue MpoPUIbLHOTO 00y4YeHUs
oOydarommxcsa Ouonoruu. OHU BKITIOYAIOT: crelupudIecKue ajisi OUOJOTHH HAyYHbBIC
3HaHMS, YMEHHS W CIOCOOBl JICWCTBHM MO OCBOCHHWIO, WHTEPHPETAlMN U
npeoOpa3oBaHUI0 3HAHWM, BUIBI JCSITEILHOCTH IO IMOJTYYEHUIO HOBBIX 3HAHUN U HX
MPUMEHEHUIO B PA3JIMYHBIX YU4EOHBIX, a TaK)KE B PEATbHBIX XKU3HCHHBIX CUTYAIHsX.
[IpenmeTHBIE pe3yabTATHI MPECTABICHBI IO TOJIaM U3YUYCHUSI.

[IpenmeTHbIE pe3ynbTaThl OCBOCHUS yueOHOTO mpeameTa «buonorus» B 10 kiaacce
JOJKHBI OTPaXKaTh:

c(hOpMUPOBAHHOCTh 3HAHHUM O MeCTe€ U POJiM OMOJOTUM B CUCTEME €CTECTBEHHBIX
HayK, B (JOpPMHPOBAHHU €CTECTBEHHO-HAYYHOM KApTUHBI MHUpPA, B MO3HAHWU 3aKOHOB
MPUPOJIbI U PEHICHUU MPOOJIeM pPaIlMOHAIBHOTO MPUPOAOINOIL30BaHUSA, O BKIaJAe
POCCUHCKMX W 3apyO€kKHBIX YUE€HBIX B pPa3BUTHE OWUOJIOTHUU; BIIAJICHUE CHUCTEMOM
OMOJIOTMYECKUX 3HAHUM, KOTOpasi BKJIIOYAET: OCHOBOMOJAraloline OUOJIOrH4YecKue
TEPMUHBl W TOHATUS (KU3Hb, KIETKA, OpraHu3M, MeTa0oJIu3M, TOMEOCTas,
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CaMOpEeTYJIALMs, CaMOBOCIPOM3BECHNE, HACIEICTBEHHOCTh, M3MEHYMBOCTH, POCT H
pa3BUTHE), OMOJOTUYECKHUE TEOPHUH (KJIETOYHAS TEOpUs

T. IlIanna, M. Illnennena, P. BupxoBa, XpoMocOMHasi T€OpUsl HACIEACTBEHHOCTH T.

Moprana), yuenus (H.W. BaBunoBa — o meHTpax MHOroooOpasusi U MPOUCXOKICHUS

KYJbTYPHBIX pPACTEHUI), 3aKOHBI (€IUHOOOpa3usi IMOTOMKOB I€PBOIO IOKOJICHUS,

paclieIUIeHUs, YHUCTOTBl TaMeT, He3aBUCHUMOro HacienoBanusa [. Mengens,

TOMOJIOTMYECKHUX PSIZIOB B HACHeACTBeHHOM n3MeHunBocTy H.W. BaBuioBa), mpuHITUTIBI

(KOMIIJIEMEHTAPHOCTH ); BJIaJICHUE  OCHOBHBIMU METOJIaMH HAYYHOTO  TO3HAHUA,
UCIIOJIb3YEMBIX

B OHMOJIOTMYECKHX HCCJEJIOBAHUSX IKUBBIX OOBEKTOB (ONUCAaHUE, HW3MEpPEHHUE,
HaOJII0/IEHHEe, HKCIIEPUMEHT); YMEHUE BBIIENATh CYHUIECTBEHHBIE NMPU3HAKU: BUPYCOB,
KJIETOK MPOKApPHOT U IYKAPUOT, OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX OPraHU3MOB, B
TOM uucje OakTepuii, rpuOOB, pACTEHUM, KUBOTHBIX U YEJIOBEKA, CTPOCHUS OPTaHOB U
CUCTEM OpraHOB pPACTEHM, >KUBOTHBIX, UYEJIOBEKA, MPOLIECCOB >KU3HEICATEIHHOCTH,
NPOTEKAOMIMX B OpPraHU3Max pACTeHUM, XUBOTHBIX M YEJIOBEKa, OMOJOTHYECKUX
nporeccoB: oOMeHa BemecTB (MeTaboNu3M), MPEBPAIllEHUS SHEPruH, OpOoXKEHUs,
aBTOTPOGHOTO M TEeTEPOTPO(PHOro THUIOB MNHUTAHUS, (POTOCMHTE3a M XEMOCHUHTE3a,
MHUTO3a, Meio03a, TaMeToreHe3a, HMOpUOTEHE3a, MOCTIMOPHOHAIBLHOTO Ppa3BUTHA,
Pa3MHOXEHUS, UHIMBUIYAIbHOTO Pa3BUTHS OpraHu3ma (OHTOreHe3a), B3auMOACHCTBUSA
IeHOB, TeTepo3uca, UCKYCCTBEHHOTO OTOOpa; yYMEHHME YCTAaHABIMBATh B3aUMOCBS3U
MEXIy OpraHOMIaMU KJIETKH M UX QYHKIHSIMHU, CTPOCHUEM KJIETOK Pa3HbIX TKaHEH U UX
(GYHKIIUSAMHA, MEXIy OpraHaMH U CHUCTEMaMH OPTraHOB Y PAaCTeHHWH, >KHMBOTHBIX U
yelioBeKa W MX (QYHKUUSIMH, MEXKIY CHUCTEMaMU OPraHOB M HMX (YHKIUSMHU, MEKITY
sTamamMu OOMEHa BEHIECTB, JSTalaMU KIETOYHOTO IMKJIa M IKU3HEHHBIX IHKIIOB
OpraHU3MOB, JTanaMud HSMOpPUOHAIBHOTO PpAa3BUTHUS, TEHOTUIIOM U (PEHOTHUIIOM,
¢eHotunom u (¢akropamMu cpeabl OOUTAHMSA, YMEHHUE BBIABIATH OTJIUYUTEIbHBIC
IIPU3HAKH JKHUBBIX CUCTEM, B TOM YHUCIIE

pacTeHuil, KUBOTHBIX M YEJIOBEKAa; YMEHUE HCIOJIb30BaTh COOTBETCTBYIOIIHE
apryMeHTbl, OWOJIOTMYECKYI0O TEPMUHOJIOTHIO M CHUMBOJIMKY JUIS JOKAa3aTeJbCTBA
pOJICTBa  OPraHM3MOB  Pa3HbIX CHUCTEMATHYECKUX TIpyNN; yMEHWE  pelaTh
OMoOrnYecKre 3aJa4u, BbISIBIATH IPUUUHHO-CIIECACTBEHHbIE CBSI3U

MEX/y UCCIETyeMbIMU OMOJIOTHUYECKHMH MPOLECCAMH U SBICHUSIMH, J€JIaTh BHIBOJIBI U
IIPOTHO3bl HAa  OCHOBAaHWM IOJYYEHHBIX  pE3yJbTaTOB; YMEHHUE  BBINOJIHATH
1a00paTOpHBIC U MPAKTUYECKHUE pabOThI, COOI0IATh MpaBuiIa

npu pabore ¢ y4yeOHBIM U J1A0OpPaTOPHBIM OOOPYIOBAaHMEM; YMEHHE BbIJIBUTaTh
TUIOTE3bl, MPOBEPSITh HMX 3SKCHEPUMEHTAIBHBIMU CpPEACTBAMHU, (POPMYJIHPYS LEJb
UCCJIEI0BAHNS, AHAIM3UPOBATh IOJYYEHHBIE PE3yJbTaThl M J€laTh BBIBOJABI; YMEHHE
y4acTBOBaTh B y4EOHO-HCCIIEIOBATEILCKON paboTe 10 OWOJOTHH, OJKOJOTHH U
MEIUIMHE, MPOBOAMMON Ha 0a3e IIKOJbHBIX HAYYHBIX OOIIECTB, M IyOJIUYHO
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NpCACTAaBIATh IMOJIYUYCHHBIC PC3YJIbTAaTbl Ha YUYCHHYCCKHX KOH(l)CpeHLII/IHX; YMCHHUC
OICHHUBATH 3TUUCCKUC ACIICKThI COBPCMCHHBIX I/ICCJ'ICI[OBaHI/Iﬁ B 001acTH

OHoJIOTHH 151 MCAUITWHBI (KJ'IOHI/IpOBaHI/Ie, HCKYCCTBCHHOC OIINIOAOTBOPCHHUC,
HarpaBJICHHOC N3MCHCHUC I'CHOMA U CO3JaHHUC TPAHCTCHHBIX OpI‘aHI/IBMOB);

YMEHHE OCYUIECTBJIATh OCO3HAaHHBIM BbIOOp Oynymeid mnpodeccuoHanbHON
NEATeTbHOCTH B 00JacTh OWOJIOTHMH, MEIMIIMHBI, OMOTEXHOJIOTHUH, BETEPUHAPHH,
CEJIbCKOTO XO3SMCTBA, MHINEBON MPOMBIIUICHHOCTH, YTIYOJSTh TO3HABATEIbHBIM
WHTEpEC, HAIpPaBJICHHBIM HAa OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIECH mpodeccuu u
OPOJIOJDKEHUE ~ OMOJOTMYecKoro  oOpa3oBaHUsT B OpPraHU3alMsIX  CPEHEro
podeCcCHOHATBLHOTO U BBICIIETO 00Pa30BaHUS.

[IpenmeTHbIe pe3ynbTaThl OCBOCHUS yueOHoTO npeameTa «buonorus» B 11 kiaacce
JTOJDKHBI OTPaXKaTh:
c(hOpMUPOBAHHOCTb 3HAHUM O MECTE U POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B JOPMHPOBAHUYU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTUHBI MUpa, B
MO3HAHUU 3aKOHOB MPUPOJIBI U PEIICHUH DKOJIOTMYECKUX MPOOJIEM YeIOBEYECTBA, a
TaK)Ke B PEIIEHUH BOIPOCOB PAIlMOHAIBHOTO MPUPOIONOIb30BaHus, U B (HOPMUPOBAHUU
[IEHHOCTHOT'O OTHOIIIEHUS K MPUPOJIie, OOIIECTBY, YEJIOBEKY, O BKJIaJIe POCCUICKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OUOJIOTHH; YMEHUE BJIAJETh
CUCTEMOM  OHMOJOTUYECKUX  3HAHWIA, KOTOpast BKJIFOYAET ONPEIEIICHHUS
¥ TTOHUMAaHHE CYIIHOCTHA OCHOBOIIOIATAIOIINX OMOIOTUYECKUX TEPMUHOB U TMOHSATUN
(Bua, aKOcucTeMa, Ouocdepa), Ononorndeckue Teopur (IBOJIOIMOHHAS Teopus Y.
JlapBuHa, cuHTeTHYECKas Teopus 3Boatonun), yueHus (A.H. CeBepuoBa — o myTsx u
HarpaBieHusX Bojiroruu, B. . BepHaackoro — o 6uocdepe), 3akoHbI (T€HETHYECKOTO
paBuoBecus [Ix. Xapau u B. BaitnOepra, 3apoasieBoro cxoactsa K.M. bapa), npasuna
(MmunumymMma 1O. JInbuxa, 3K0JIOrM4ecKor MUpaMHIbl SHEPTUH), TUIIOTE3bI (TUIIOTE3a
«vupa PHK» V. I'mnbepra); ymMeHnue Bi1aeTb OCHOBHBIMUA METOJAMH HAYYHOTO
MO3HAHMS, UCIIOJIB3YEMBIMU
B OMOJIOTUYECKUX UCCIIEIOBAHUSX KUBBIX OOBEKTOB M SKOCHCTEM (OTHCaHUE,
u3MepeHue, HaOIIoeHuE, HKCIIEPUMEHT), croco0aMu BBISIBIICHUST U
OLICHKH aHTPOIOT€HHBIX U3MEHEHUH B IPUPOJIC; YMEHUE BBIACIATh
CYILIECTBEHHbIE TPU3HAKU: BUJOB, OMOTr€0EHO30B, SKOCUCTEM U
o6unocdepbl, CTaOMIM3UPYIONIETO, IBUKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA,
aJJIONAaTPUYECKOTr0 U CHUMIIATPUUECKOTO BU000pa30BaHUsA, BIUSHUS JBHXYIIUX CHII
ABOJIOLMM Ha TEHO(POHJA TMOMYJSAINH, MPUCIOCOOJCHHOCTH OPraHUu3MOB K Cpeie
oOuUTaHMs, YepeAOBaHUs HANpPaBICHUU 3BOJIIOIUHU, KPYrOBOPOTa BEHIECTB M IMOTOKA
SHEPrUM B JKOCUCTEMAaX; YMEHHUE YCTAaHABJIMBATh B3aMMOCBSI3U MEXAYy Mpolieccamu
ABOJIOLINH, IBUKYIIIUMHU
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CUJIaMH aHTPOIIOTEeHEe3a, KOMITIOHEHTAMH Pa3IUYHBIX YKOCUCTEM W MPHUCTOCOOTCHUSIMU
K HUM OPTraHW3MOB; YMCHHEC BBISBJIATH OTIMYHUTEIBHBIC TMPU3HAKH JKUBBIX CHCTEM,
MPUCIIOCOOJICHHOCTh BHJIOB K cpelie oOuTaHusi, aOMOTUYECKUX U OMOTHYECKUX
KOMITOHEHTOB 9KOCHCTEM, B3aUMOCBSI3€H OPraHU3MOB B COOOIIECTBAX, AaHTPOTIOTEHHBIX
W3MCHCHUH B DKOCHUCTEMax  CBOGH  MECTHOCTH, yMCHHE  HCIIOJIb30BAThH
COOTBETCTBYIOIIIME APTYMEHTHI, OHMOJIOTHMYECKYI) TEPMHUHOJIOTHIO W CHUMBOJIHKY JIJIS
JI0Ka3aTeIbCTBA POJCTBA OPraHU3MOB Pa3HBIX CHCTEMAaTHYECKUX TPYIII, B3aHMMOCBSI3H
OpraHU3MOB W Cpeabl OOWTaHWs, EAUHCTBA YEJIOBEYECKHUX pac, HEO0OXOJIUMOCTH
COXpaHECHHUS MHOTO00pa3usi BHJIOB M JKOCHCTEM KaK YCIOBHS COCYIIECTBOBAHUS
OpUPOJBl M YEJIOBEYCCTBA; YMEHHE pEIIaTh OWOJOTHYECKUE 3a/Jaud, BBISBISATH
PUYUHHO-CJIC/ICTBCHHBIE CBS3U
MEXTy MCCIICyeMbIMUA OMOJIOTHYSCKUMU TIPOIECCAMHU M SIBIICHUSIMH, JICJIaTh BBIBOJIBI U
NPOTHO3BI HA  OCHOBAaHWM  TIOJYYCHHBIX  PE3YJIbTATOB, YMCHHUEC  BBIOJHATH
nabopaTOpHBIC U MPAKTHYECKHUE PaOOThI, COOIOAATH MPaBHIIa
npu paboTe ¢ y4eOHBIM M JTJA00PATOPHBIM 000PYOBAaHUEM; YMEHHUE BBIABUTATh
TUIIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAITBHBIMY CPEICTBAMU, (DOPMYITUPYS 1IETh
UCCJIeIOBAaHNUs, aHAJTU3UPOBATh MOJYUYEHHbBIE PE3YJIbTAThI U JIeJaTh BBIBOJIbI; YMEHHE
y4acTBOBATh B Y4EOHO-UCCIIEA0BATENHCKON paboTe o OUOJIOTHuH,
HKOJIOTUM M MEJMIMHE, MPOBOAUMON Ha 0a3e NIKOJbHBIX HAYYHBIX OOIIECTB, U
nyOJIMYHO TPECTABISATh MOJYYEHHBIE Pe3yJbTaThl Ha YUYEHHUYECKHX KOH(EpPEHIUSX;
YMEHHE OLIEHUBATh TUIIOTE3bI M TEOPUH O MPOUCXOKICHUM KU3HH, YEJIOBEKa U
YeJIOBEYECKUX Pac, O MPUUMHAX, MIOCIEACTBUSAX U CIIOCO0AX MPEIOTBPAIICHUS
r100aabHBIX M3MEHEHUH B Onocdepe; yMeHue OCyIeCTBISIT, OCO3HAHHBIN BBIOOD
Oynymieit mpodeccunoHanbHOM
JESTENBHOCTH B 00JacTH OWMOJOTHHU, HKOJIOTHH, MPUPOIONOIB30BAHUS, MEIUIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTHH, BETEPUHAPUHU, CEIBCKOTO XO3SICTBA, MHINEBON
MIPOMBIIINICHHOCTH, YIUIYOJISITh TIO3HABATENbHBI WHTEPEC, HaIpaBICHHBIN Ha
OCO3HAHHBIA BBHIOOP COOTBETCTBYIOMICH MPOQPECCUU U MPOAOHKEHHE OMOIOTHIECKOTO
o0pa30BaHus B OPTaHU3AIUSAX CPETHETO MPOPECCUOHATBHOTO U BBICIIIETO 00Pa30BaHUA.
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11 KJIACC
Ne HaumeHoBanue tem KomnnuecTBO OcHOBHBIE BUABI IEITEILHOCTH
[IporpammHoe coaepxaHue
/11 y4eOHOro mpeaMeTa 4acoB oOy4Jaromuxcs
1 | Tema «buojsiorusi Kak HayKa»
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1.1

buonorusa xak
KOMIUIEKCHAs HayKa H
KakK 4acThb
COBPEMEHHOTO
o01ecTna

CoBpemeHHast Ouonorus —
KOMIUIeKCHas Hayka. Kpartkas uctopus
pa3BuTHs 6uosoruu. buonoruueckue
HAyKU U U3y4aeMble UMU MTPOOJIEMBI.
dyHamMeHTaIbHbIE, TPUKIIATHbBIE U
MOMCKOBBIC HAYYHBIE UCCIICOBAHUS B
ouosoruu.

3HaueHue 6MoJoruu B POPMUPOBAHUU
COBPEMEHHON €CTECTBEHHO-HAYUYHOMN
kaptunbl Mupa. [Ipodeccun, cBsa3aHHbIE
¢ 6uosnorueil. 3HaueHne OMOJIOTHH B
MPAKTUYECKON 1eITeTbHOCTH YeJIOBEKa:
MEJUIIMHE, CEIbCKOM XO35UCTBE,
MPOMBIIIEHHOCTH, OXpaHEe MPUPOIbI.

JdeMoHcTpanuu

optpersl: Apucrorens, Teodpacr,
K. JIunnen, XX.b. Jlamapk, Y. /lapBus,
V. I'apgeit, I'. Mennaens,

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

PackpsiBaTh copep:kaHre TEPMUHOB U
TOHATUN: HAYYHOE MUPOBO33PEHUE,
Hay4Has KapTUHA MUpPa, HAyYHbIN
METO/I, TUIOTEe3a, TEOPHUSI, METOIbI
UCCJIeI0BAHMUS.

XapakTepu3oBaTh OMOJOTHIO KaK
KOMIUIEKCHYIO HayKy, €€ MECTO U POJIb
Cpeau IPYTUuX €CTECTBEHHBIX HAYK.
OrneHunBaTh BKJIaJ] OTEUECTBEHHBIX
y4€HBIX B pa3BUTHE OHMOJIOTHHU.
OreHuBaTh POJIb OUOTOTUYECKHUX
OTKPBITUH U UCCIIEIOBAHUN B PA3BUTHH
HAYKU U IPAKTUYECKON J1eITeTbHOCTH
JTIO/IEH.

[lepeuncnsate mpodeccuu, CBI3aHHBIE C
COBPEMEHHOMN OHOJIOTHEH.

[TpuBOIUTH IPUMEPHI TPAKTUUECKOTO
MCIIOJIb30BaHUS JOCTHKEHUN OMOJIOTHUN
B MEJIMIIMHE, CEJILCKOM XO0351CTBE,
MIPOMBIIIJIEHHOCTH U OXPaHE TPUPOIBI
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N.N. Meunuxkos, H.W. BaBuios,

H.B. Tumodees-PecoBckuid,

Hx. Yorcon, ®@. Kpuk, JI.K. bensies.
Tabmuiel 1 cxembl: «CBs3b OMOJIOTHH C
JIpyruMu Haykamuy, «Cucrema
OMOJIOTHYECKUX HAYK

HToro 4acoB 1o teme 1

2 | Tema «JKuBble cHCTEMBI M UX H3YUYeHHE)
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2.1

JKuBble CUCTEMBI U UX
CBOICTBA

JKuBbIe CUCTEMBI KaK IPEAMET
u3ydeHust ononaoruu. CBONCTBA KUBBIX
CHUCTEM: EIMHCTBO XUMHUYECKOTO
COCTaBa, JUCKPETHOCTH U IIEJIOCTHOCTb,
CJIO)KHOCTb U YIIOPSIAOUYEHHOCTD
CTPYKTYPBbI, OTKPBITOCTb,
caMOOpraHu3aLus,
CaMOBOCIIPOU3BECHUE,
pa3apaxkUMOCTh, U3MEHUUBOCTh, POCT
Y pa3BUTHE.

JdemoHcTpanuu

Ta6J'II/II_IBI 1 cxeMbl: «OCHOBHEBIC
IMPU3HAKU )XU3HU, «buonoruueckue
CHUCTCMBI», «CBoiicTBa )KHUBOMU MaTCpun»

PackpsiBaThk copepkaHue TEPMUHOB U
MOHSTHM : )KMBasi CUCTEMA, DJICMEHT,
MOJICUCTEMA, CTPYKTYPA; OTKPBITOCTb,
BBICOKAsl YIIOPSAOYEHHOCTD,
YIPaBIEMOCTb, HEPAPXUIHOCT.
XapakTepu30BaTh CTPYKTYpPY U
CBOMCTBA JKMBBIX CUCTEM, OTIINYUSA
XHUMHYECKOTO COCTaBa 0OBEKTOB KUBOM
Y HEKUBOU MPUPOJIbI, OOIINI MPUHIIUIT
KJIETOYHOM OpraHu3aluu KUBBIX
CUCTEM.

CpaBHUBaTh OOMEHHBIE MPOIIECCHl B
HEKUBOM Y )KUBOU MIPUPOJIE;
PACKpBIBAaTh CMBICI PEAKIUI
MeTabou3Ma.

OOBICHATH MEXaHU3MbI CAMOPETYIISIIIUN
KUBBIX CUCTEM Pa3JIMYHOTO
MEPApXUUYECKOTO YPOBHS; PACKPBIBATh
CyTb IIPUHIIUIIOB

MTOJIOKUTEIBHOU U OTPULIATETIbHOU
0OpaTHOM CBSI3H.

AHanu3upoBaTh CBOMCTBA
CaMOBOCITPOU3BEACHUS, POCTa U
pPa3BUTHUS OPTAaHU3MOB
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2.2

YpoBHEBas
OpraHu3anus >KUBbIX
CUCTEM

YPpOBHM OpraHu3anuu KUBbIX CUCTEM:
MOJIEKYJISIPHBIN, KIIETOYHBINA, TKAHEBBIH,
OpPraHU3MEHHBIN, NOMYJISIIIUOHHO-
BUJIOBOM, YKOCUCTEMHBIMN
(OnoreoneHOTHYECKHIT ), OMOChHEpPHBIN.
[Ipouecchl, TPOUCXOASIIINE B )KUBBIX
cucremax. OCHOBHBIE NTPU3HAKHU
»uBoro. JKu3Hb kak ¢popma
cyliecTBoBaHMs Matepuu. Hayku,
M3YyYarolre )KUBbIE CUCTEMbI HA
Pa3HBIX YPOBHSX OpraHu3aluu.
N3yuenue xxuBbIX cucremM. MeTobl
ounonornueckoit Hayku. Habmronenue,
HU3MEpPEHHE, IKCIIEPUMEHT,
cuctemarusanus, Metaananus. [lousatue
0 3aBUCUMOM U HE3aBUCHUMOU
nepeMeHHou. [InanupoBanue
skcrniepuMmenTa. [loctaHoBKa U MpoBepKa
runiore3. Hynesas runoresa. [lonstue
BBEIOOPKH M €€ JOCTOBEPHOCTh. Pazbpoc
B OMoJIOrnyecKkuX JaHHbIX. O1eHKa

PackpsiBaTh copep:kaHre TEPMUHOB U
MMOHATHI: OOMEH BEIIECTB U
MpeBpaleHrue SHEPTUH,
CaMOBOCITPOM3BEICHUE, CAMOPETYJISIINS,
pa3BUTHE, KU3Hb, HAYUYHBIN (DAKT,
Hay4HbBIA METO/I, TpobJieMa, TUIoTe3a,
TeOopusi, IPaBUIIO, 3aKOH.

[lepedyucnsaTh NpU3HAKU KUBOTO.
XapakTepu30BaTh OCHOBHBIC YPOBHU
OpraHU3aIuy KUBBIX CUCTEM U METO]IbI
OMOJIOTMYECKHUX MCCIIEIOBAHUM.
OnuchIBaTh 0COOEHHOCTH, XapaKTepPHbIE
JUISL KOKJIOTO YPOBHSI OpraHU3alluH
’KHBOTO.

Ha3piBaTh Hayku, H3y4aronye KUBbIC
CHUCTEMBI Ha Pa3HBIX YPOBHIX
OpraHU3aInu.

CpaBHMBATh MEXTY COOOM JKHBBIC
CHCTEMBI pa3HBIX YPOBHEM OpraHu3aiuu
Y MPOMCXO/ISIINE B HUX MPOIIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ynbpTatoB. [IpuunHbI HCKaKEHUS
pe3yabpTaToB 3KcriepuMenTa. [lonstue
CTaTUCTUYECKOTO TECTA.
JdemoHncTpanuu

Tabauiiel ¥ cxemMbl: «YpOBHU
OpraHu3alyu )XUBOH IIPUPOIBIY,

«CTpoeHue KUBOTHOU KIIETKW,
«TxaHu )KUBOTHBIX», «CUCTEMBI
OpPraHoB YEJIOBEUECKOTO OPraHU3May,
«buoreoieHos3y, «buochepar,
«MeTonbl U3yUYeHHUs )KUBOI IPUPOIBI.
OO6opyaoBaHue: 1a00paTOpHOE
o0opyaOBaHUE JIsl IPOBEICHUS
HaOII0ICHUH, U3MEPEHUH,
skciepumMeHTOB. [IpakTueckas
padora

«Hcnonap3oBanue Pas3’IM4YHbBIX MCTOI0B
IIPpHY U3YUYCHHH KHUBBIX CUCTCM).

Iloka3sIBaTh pOJIb TUIIOTE3 U TEOPUN B
(bopMHpPOBAaHUYU €CTECTBEHHOHAYYHOMN
KapTUHbI MUpa

Hroro

9aCoOB I1I0 TCMC

Tema «buosiorust KJIeTKm»
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3.1

Hctopust OTKpbITUSA U
M3y4EHUs KIETKHU.
Kiierounas treopus

Krnerka — cTpykTypHO(]YHKIIMOHAIbHAS
€AMHULIA KUBOTO.

HcTopus OTKPBITHS KIETKH.
PaGotsl P. I'yka, A. JIeBeHryka.

Knerounas reopus (T. LlBans,

M. llneiinen, P. Bupxos). OcHOBHBIE

PackpsiBaTh copep:kaHie TEPMUHOB U
TIOHSTHN: KJIETKA, OPraHelIbl,
AYKApPUOTHI, MPOKAPUOTHI, BUPYCHI,
UTOJIOTHUS (KJIETOYHAsE OUOJIOTHS ),
KJIETOYHAsI TEOPUSI.

XapakTepu30BaTh OCHOBHBIC ITAIIbI

MTOJIOKEHUSI COBPEMEHHOM KJIETOYHOU
TEOPUH.

JdemoHncTpanuu

IMoptpertsl: P. I'yk, A. JleBenryk, T.
[IIBanH, M. IlInelinen, P. Bupxos, K.
M. boap.

OO0opyaoBaHnue: CBETOBOM MHKPOCKOIL;
MUKPOIpENnapaThbl pPacTUTEbHBIX,
KUBOTHBIX U OAKTEPHUATbHBIX KIETOK

Pa3BUTHS LIUTOJIOTUU KaK HAYKH U €€

o opMIICHHE B KJIIETOYHYIO OHOJIOTHIO.
[Toka3pIBaTh BKJIAJ YYEHBIX-OMOJIOTOB
B H3yYEHUE KIETOYHOTO CTPOCHUS
OpPTraHU3MOB.

[TepeuncyisiTh OCHOBHBIE TTOTOKEHUS
KJIETOYHOUW TEOpHHU, OOBSICHATH €€ POiIh
B (popMHUpOBaHNM €CTECTBEHHOHAYYHON
KapTUHBI Mupa. [IpuBoauThH
JI0Ka3aTeJIbCTBA POJICTBA OPTAaHU3MOB
C MCHOJIb30BAHUEM MOJ0KCHUM
KJIETOYHOU TEOpUU

49



®denepanbHas padouas mporpamma | buonorus. 10—11 knaccest (yrinyOn€HHbIA YPOBEHD)

3.2

MeTtonbr
MOJIEKYJISIPHOH U
KJIETOYHOI OHOJIOTUHA

MeToabl MOJIEKYJISIPHOM U KIIETOYHOMN
OMOJIOTUHU: MUKPOCKOIUS,
xpomaTorpadus, 31eKTpodopes3, METOT
MEUEHBIX aTOMOB, TuddepeHnnaiIbHoe
HEeHTpUPyrupoBaHue, KyJIbTHUBUPOBAHUE
KJIETOK.

H3yuenue puxkcupo8anHvIX K1emox.
DNeKTpOHHAsT MUKPOCKOTIHSI.
Kongoxanvnas muxpockonus.
Bumanvnoe (npudicusnennoe) uzyuenue
KAeMmoK.

JdeMoHcTpanuu

PackpriBaTh conep:kanne TEPMUHOB H
MOHATHI: MUKPOCKOITMPOBAHUE,
IPUTOTOBIIEHUE CPE3OB,
mu¢depeHranbHoe OKpalIuBaHue,
xpomaTtorpadus, MeKTpodopes, MEeTo 1
MEYEHBIX aTOMOB, IICHTPU(YTUPOBAHNE,
METOJ] KyJbTYphI KIIETOK U TKaHEH,
Meto pekomOuHaHTHBIX JIHK.
XapakTepru30BaTh OCHOBHBIC METOIbI
U3YYCHUS KUBOU MPUPOJBI. [ OTOBUTH
BPEMCHHBIC

MUKpOTPENapaThl, pacCMaTpUBATh UX

Tabnuiel U cxeMbl: «CBETOBOK

MUKPOCKOT», « DJIEKTPOHHBIN
MUKpOCKOM», «McTopus pa3BUTHs
METOJI0B MUKPOCKOITHUN.

O0opyaoBaHme: CBETOBOM MHUKPOCKOIL,
MHUKpOIIpenapaTel pacTUTEIbHBIX,

JKHNBOTHBIX U 6aKTepI/IaJ'II>HI>IX KJICTOK.

IIpakTuyeckas padora «/3yueHue
METOJIOB KJIETOYHON OMOJIOTHHI
(xpomarorpadwus, snexTpodopes,
mud depennmaibHOE
uentpudyruponanue, [11[P)»

B CBETOBOU MUKPOCKOII 1 OCJIaTb
OIIMCaHHuC.

OOBSCHATH M COOJIIOIATh MpaBUIIA
TEXHUKHA MUKPOCKOITUPOBAHUS
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Hroro yacos o teme 2
4 | Tema «XumMHYecKasi OPraHU3anMs KJIETKI
4.1 | XuMu4eckuii coctaB 2 XUMHUYECKUN COCTaB KIeTKU. Makpo-, | PackpbiBaTh copepkaHue TEPMUHOB U
Kietku. Boaa u MHUKpPO- U YJIBTPAMUKPOIIEMEHTBI. MOHSITHI: JIEMEHTHI-OUOT€HbI, JTUIIOJIb,
MHHCPAIBHBIC Bopna u e€ posb Kak pacTBOopUTENs, BOJIOPOJIHAS CBSI3b, TUAPOPUIBHOCTD,
BEILIECTBA

peareHTa, yyacTue B
CTPYKTYPHUPOBAHUU KIIETKH,
TEIUIOpEryJisiiuu. MuHepalibHbIC
BEIIIECTBA KJIETKH, MX OMOJIOTrnYecKas
posb. Ponb KATUOHOB M AaHHOHOB B
KieTke. JleMoHcTpauumn

JluarpamMmBel: «Pacnpenenenue
XUMHYECKUX DJIEMEHTOB B HEXKHUBOU
npuponae», «Pacnpenenenue

ruipohoOHOCTH, TYProp, MUHEPAIbHEIC
BELIECTBA, Oy(epHbIe CUCTEMBI,
aHWOHBI, KATHOHBI. [lepedyncnsaTh
0COOEHHOCTH XMMUYECKOT'0 COCTaBa
KJIETKHU. Pa3nmuuaTe Makpo-, MEKPO- U
YIABTPAMHUKPOAIIEMEHTHI, BXO/ISIINE B

COCTaB KUBOI'O U UX POJIb B OPraHU3MC.

XapakTepu3oBaTh CTPOCHHUE U CBOWCTBA
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XUMHUYECKHUX DJIEMEHTOB B KUBOU
IIPUPOAE».
Tabauiel u cxemsl: «llepuoanueckas

Ta6J'II/IL[a XUMHWYCCKUX JJICMCHTOB,
«CTpOGHI/IC MOJICKYJIbI BOOABI»,

«BemiecTBa B cocTaBe OpraHnU3MOB»

BOJIbl; OOBSCHSITH MPUYUHBI €€ 0COOBIX
CBOMCTB M ()yHKIIMU B KIIETKE.

[Toka3bIBaTh poJIb KATUOHOB U AHMOHOB
B 00€CIIeYeHUHU MPOIECCOB
KUZHEACATETLHOCTH (OCMOPETYIISIINSA,
co3/1aHMe MEMOPAHHOTO MMOTEHIINAIIA,
perymsiiust paboThl 6€JIKOB), pabOTHI
Oy(depHbIX cucTeM.

VYcraHaBIMBaTh B3aUMOCBSI3b CTPOCHUS
1 QYHKIIUYA HEOPTaHUYECKUX BEIICCTB
KJICTKH
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4.2

Opranunueckue
BEIIECTBA KJIETKU —
Oenku

Opranudeckue BEeIIeCTBa KICTKHU.
buonornueckue nomumepsl. benku.
AMUHOKHUCIIOTHBINA COCTaB OEJIKOB.
CTpyKTypbl OETKOBOI MOJIEKYJIBI.
[lepBuynas cTpykrypa Oenka,
NENTHIHAS CBsA3b. BTOpHyHas,
TPETHYHAS, YCTBEPTHUHAS CTPYKTYPHI.
Jenartyparusi. CBoicTBa O€IIKOB.
Knaccuduxanus 6enkos..
buonornueckue QyHKIu OEIKOB.

Ilpuonwi.

JdeMoHcTpanuu

[loprper: JI. ITonuHr.

Tabauiet u cxembl: «CTpoeHue
MOJIEKYJTBI Oerka», «CTpyKTypbl
OCIIKOBOM MOJICKYJIBIY.

PackpsiBaTh copep:kaHie TEPMUHOB U
MOHSTUN: MOHOMEPHI, TTOJIUMEPHI, OETOK
(MpoTeuH), MeNnTUul, AMUHOKHUCJIIOTA,
MENTUIHAS CBS3b, MOJUTICTITHI,
JIeHaTypalus, peHaTyparus,
rJI00yJIspHbIe U PUOPUILISIpHBIE OCJIKH,
TIPUOHBI.

XapakTepu3oBaTh OCJIKH, UX
CTPYKTYPHYIO OpPTaHHU3aIUI0 U (DYHKIIHH
(cTpyKTypHas, SHepreTudecKas,
CUTHaJIbHAS, PETYISATOpHAS,
JIBUTATENIbHAS, 3aIUTHAS,
dbepMeHTaTHBHAS).

Ha3zpiBaTh XuMHu4eckre OCHOBBI
bopMupOBaHUS CTPYKTYP OCITKOBOM
MOJIEKYJIBI.

O6opyaoBanue: xuMHUIeCcKas rocyjaa u
obopynoBanue. JlabopaTopnas
padora

«O0HapyxeHHne 0EIKOB C TTIOMOIIBIO
KaYECTBEHHBIX PEAKIINI)

[TpuBouTh TpUMEPHI PUOPHUILISIPHBIX
TII00YISIPHBIX OETKOB.

BbINOTHATh KaueCTBEHHbBIE PEAKINU
Ha OOHapyXeHHe OEJKOB B KIIETKE;
OOBSACHSITh MOJTYYEHHbIE PE3YIbTAThI

9
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4.3 | Opranuueckue VYrneroasl. MoHOCaxapuipbl, PackpsiBaTh copep:kaHie TEPMUHOB U
BCHICCTBA KIICTKHU — JUcCaxapuabl, OJIUrocaxapuibl U TOHSTHN: YIJIEBOJbL, MOHOCAXAPU/IBIL,
YIJICBOJbI noJimcaxapuabl. OO0mui mwIan CTpOocHHUsA | AUCaxapulibl, OJIMTOCAXapu/ibl,

U (PU3UKO-XUMUUYECKUE CBOMCTBA MONMCaxapy/ibl, IIF0K03a, pubo3a,
yrieBoJoB. buonorudeckue GpyHkuuu J1e30KCcHpn003a, JTAKTO3a, MajlbTo3a,
yIi1eBo/108. JleMoHCTpamuy caxaposa, KpaxmaJ, TJTMKOTEeH,
Tabmumsl  u  cxemb:  «Crpoenme| o/HHOT03A.

MOJIEKYI YTIIEBOIOBY Knaccudunnpoath yriaeBoasl 1o
CTPOCHHMIO M TIEPEUYHUCIATh WX
byHKIMN.

[TpuBOIUTH MPUMEPHI PA3TUYHBIX
yraeBoA0B (MOHOCAXapHUIOB,
JMCaXapuI0B, OJUTOCaXapuIOB,
MOJINCAXapHJIOB)

4.4 | Oprannyeckue Jlunuael. I'napodunsHo-THAPOdOOHBIE | PackphiBaTh copepikaHue TEPMUHOB U

BEIICCTBA KIICTKU —
JIMIINAbBI

cBoicTBa. Knmaccudukarus Tunuaos.
Tpurnuuepubl, GocdOTUTINIBI, BOCKH,
crepouibl. buonornyeckue GyHKIMM
muaoB. OO0I1Me CBOMCTBA
OMOJIOTHYECKUX MEMOpaH — TEKy4eCTh,
CIIOCOOHOCTh K CaMO3aMbIKaHUIO,
MOJTYIIPOHUIIAEMOCTb.

TIOHSATHI : JIMITH/IBI, TPUTITHIIEPHUJIBI,
dbochoaunuabl, BOCKU, CTEPOUIBI,
JMTOTIPOTEUHBI, TITUKOJIATINIBL.
KnaccudunmpoBats munuasl 1o
CTPOCHUIO; XapaKTEPU30BaATh UX

byHKIIIU

JdemoHcTpanumn

Tabnuiiel ¥ cxembl: «CTpoeHUE MOJIEKYJT
JIUTIAIOBY
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4.5

Hyxnennosbie
kucnoTel. CTpoeHue u
dbynkuun JITHK, PHK,
ATOD

Hyxnennossie kucnotsl. JJHK u PHK.
CrpoeHne HyKJIIEHHOBBIX KUCIOT.
Hyxneoruasl. puHnun
KOMIuIeMeHTapHOoCTH. [IpaBuio
Yapradda. Ctpykrypa JJHK — nBoitnas
criupainb. MecToOHaX0XACHUE U
ouonorunyeckue pynkunu JJHK. Bunb
PHK. ®ynkuuu PHK B kiteTke.
Crpoenne monekynsl ATO.
Makpoaprudeckue cBsi3u B MOJIEKYJIE
ATO®. buonornueckue pynkunu ATO.
BoccraHoBeHHBIE IEPEHOCUNKH, X
(yHKIMHU B KIETKe. [pyeue
Hykaeozuompugocpamor (HTD).
Cexsenupoanue JJHK. Memoow:
2eHOMUKU, MPAHCKPUNIMOMUKU,
NpOMeOMUKU.

JdemoHcTpanumn

[Hoptperst: [Ix. Yorcon, ®. Kpuk, M.
Yunkuuc, P. ®panknun, @. CauHrep,
C. Ilpy3unep.

Tabauiel u cxembl: «HykiienHoOBEIE

KHUCIIOTBI», «CTpOCHUE MOJICKYJIbI
ATDy.

PackpeiBaTh conepxanne TEPMUHOB U
MOHSITUI: I€30KCUPUOOHYKIICHHOBASI
kucnota (JIHK), pubonyknenHonas
kuciora (PHK), nykineorua, Hykiieo3us,
a30THCThIE OCHOBAHUS, a/ICHUH, T'yaHUH,
[IUTO3UH, TUMUH, ypaIlWI,
KOMIIJIEMEHTapHbIE OCHOBAHUA,
aaeHno3untpudocdar (ATD),
MaKpO3PruuecKasi CBs3b,
CEKBEHUPOBAHUE, TCHOMUKA,
TPAHCKPUIITOMHUKA, TPOTEOMHUKA.
XapakTepu3oBaTh, ONUCHIBATH U
CXeMaTHYECKH U300pakaTh CTPOCHHE
nykineornaa JJHK u gBoiiHoM cimpanu
JHK, cekBenupoBanue JJHK.
OnuceiBath npoiiecc perukanuu JJHK
B KJICTKE W Ha3bIBaTh €r0 OMOJIOTUYECKOE
3HaYECHUE.

XapaxkrtepuzoBatb Qpynkiuu JTHK.
Pasznuuate ctpykrypy u dynkmun PHK.
OnuceIBaTh NPOIIECC TPAHCKPHUIIIIUH.

CpaBHUBATh HYKJIEUHOBBIE KACTIOTHI
(IHK u PHK).
XapakTepu3oBaTh 0COOCHHOCTH
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Oo0opynoBanue: XuMHYECKas MOCyAa U
o0opyznoBanue. JlabopaTopHasi
pabora

((HCCHGI[OB&HI/IG HYKJICMHOBBIX KHUCJIOT,
BBIACJICHHBIX U3 KJICTOK PA3JIMYHBIX
OpraHu3MoOB»

ctpoenus U pyHkuuu ATO.
®opmynupoBaTh U O0OBACHATH NPUHIUIT
KOMILJIEMEHTApPHOCTH U TIPABUIIO

Yapraddoda

4.6 | Metoasl CTpYKTYpHOI 1 CrpyktypHas OUOIOTHS: PackpriBaTh copepkaHue TEPMUHOB U
Oouosoruu OnoxuMHuUecKue u Onodu3ndecKue MOHSITUI: MOJICTTUPOBAHUE,
UCCIIEJOBAHUS COCTaBa U KOMIIBIOTEpHBIN 1u3aiH. [lepeuncars
MIPOCTPAHCTBEHHON CTPYKTYPBI MEePCIIEKTUBHBIC HAIPABJICHUS
ouomonexyi. Mooenuposarue Hay4YHBIX UCCIIEJIOBAHUM B
CMpyKmypul U QYHKYUl OUOMONEeKYA U | CTPYKTYPHOU OMOJIOTHHU, PACKPHIBATH
ux xomniaekcos. Komnvromepmuwiii UX 3HAUYCHHE JIJI1 METUIIUHBI U
OU3AUH U OPeaAHUYeCKULl CUHME3 CEJIbCKOTO XO3SICTBA
OUOMONEKYTL U UX HENPUPOOHBIX
aHano2o8
Htoro 4acoB 1o teme 10
5 |Tema «CTpoeHue n GyHKUMH KJIETKID)
5.1 | Tunsl KIETOK. 1 THUnbl KIIETOK: 3yKapUOTHYECKAs U PackpsiBaTh coqiep:kaHre TEPMUHOB U

[IpokapuoTnyeckas
KJIETKa

MPOKAPUOTHYECKAS.
CtpykTypHODYHKIIMOHATLHBIE
00pa3oBaHUs KICTKH.

CrpoeHue NpoKapuoTUYECKON KIIETKHU.
Kiierounast creHka OakTepuii U apxei.
Oco0eHHOCTH CTPOCHUS TeTEPOTPOPHOM

MOHSTUIN: MPOKAPUOTUYECKAS KIETKA,
KJIETOYHAsl CTEHKa, MypEHH,
(bOTOCUHTETUYECKHE MEMOPAHBI,
(dbnarevH.

XapaktepuzoBath (GopmMy U pasmepbl
MPOKAPUOTUYECKUX KIETOK; (PYHKIHUU
TF€HETUYECKOr0 afnmnapaTa mpoKapHuoT.
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U aBTOTPOPHOM

MPOKAPUOTHYECKUX KJIETOK. MecTo u
POJIb TPOKAPHUOT B OMOIIEHO3AX.
JdeMoHCcTpanuu

Tabauiet u cxembl: «CTpoeHue
AYKaApUOTUYECKOHN KIETKU», «CTpoeHue
IPOKAPUOTUUECKOMN KIETKM»

OnuceiBaTh IpoLecc

cropooOpa3oBaHus, OTMEYaTb €ro
3HaYeHUe I BBDKUBAHUS OaKTepuii
npu YXYAILICHUH yCIIOBUM
CYILIIECTBOBAHMUS.

OnuceiBaTh pa3MHOKEHHUE MPOKAPUOT.
OueHuBaTh MECTO W POJIb MPOKAPUOT

B OMOIIEeHO3aX
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5.2

Crpoenne
3YKapUOTUYECKON
KJIETKHU.
[ToBepXHOCTHBIN
anmapar KJIeTKU

Crpoenne U pyHKIIMIOHUPOBAHUE
3YKapUOTUYECKOMN KIIETKH.
[Tna3zmaTuyeckas memOpaHa
(mnazmanemma). CTpyKTypa
I1a3MaTUYECKON MEMOpPAHBI.
TpaHcIopT BELECTB Yepe3
IU1a3MaTUYECKYI0 MEMOpaHy:
naccuBHbIN (qudPy3us, odaeruénnas
muddy3ust), akTUBHBIN (IEPBUYHBINA U
BTOPUYHBII aKTUBHBIN TPAHCIIOPT).
[TonynmponuiiaeMmocTb MEMOpaHBI.
Pabora HaTpuii-kanueBoro Hacoca.
OHAOUUTO3: TMHOLUTO3, (ParouuTos.
Ox3omuTo3. Kierounas creHka.
CrtpykTypa u GyHKIUU KIETOYHOU
CTEHKH pacTeHHUH, TpUOOB.
JdeMoHcTpanuu

Tabauiet u cxembl: «CTpoeHue
AYKApUOTUYECKOM KIIETKN», «CTpoeHue

PackpbiBaTh comepxaHiue TEPMUHOB U
MOHSATUHN: TJIa3MaTUYecKas MeMOpaHa
(mazmanemMma), >KUIKOCTHO-MO3auIHas
MOJIe/Ib, MEMOpaHHbIE OCJIKU
(nepudepuyeckue, MHTErpajJbHbIC),
rIIMKOKanukce, Auddysus, ocmoc,
aKTUBHBIN TPAHCIIOPT, SHIOIUTO3,
(daromuTo3, MUHOIKUTO3, IK30IUTO3,
KJICTOYHAsI CTEHKA, M1a3MOJIECMBI,
CHUMILIACT.

XapakTepru3oBaTh 0COOCHHOCTH
CTpoeHUs U QYHKIUU FyKaPUOTUUECKON
KJIETKW; TPAHCTIOPT BEILIECTB 4Yepe3
M1a3MaTUYECKyI0 MeMOpaHy:
MTACCUBHBIA U AKTUBHBIM TPAHCHIOPT;
paboTy OeIKOB-KaHAJIOB; paboTy
HATPUIT-KaIMEBOTO HACOCA; CTPYKTYPY H
(GYHKIMU KJIETOYHON CTEHKH PaCTCHUI
U TpuOOB
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KUBOTHOM KIIETKN», «CTpoeHuUe
PACTUTEIILHOU KIIETKH.

Oo0opynoBanue: CBETOBOM MUKPOCKOIT;
MUKpOTpENapaThl pAaCTUTENbHBIX,
KUBOTHBIX KJIeToK. [IpakTnyeckas
padora «l3yuyeHue cBOWCTB
KJIETOYHON MEMOpPaHbI»
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5.3

[Muronnasma u e€
OpraHoOU/IbI

[urorutazma. I{uTo3o0msb. LluTockener.
JBrm>xeHune nuroriasmMbel. OpraHou/ bl
KieTku. OqHOMEeMOpaHHbIE OPTaHOU/IbI
KJICTKH: SH/I0TJIa3MaTHYeCKas CeTh
(BIIC), anmapat ["onbaxu, JIM30COMBI,
UX CTpoeHue u GyHKIuu. B3auMocssi3b

OI[HOMGM6paHHBIX OpraHoOn 0B KIJICTKU.

Ctpoenue rpaHyasipHOTO peTUKYIyMa.

Mexanuszm nanpaenenus 6eaxos 6 I1IC.

Cunre3 pacTBopuMbIX O6enkoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['magkuii
(arpaHynsipHBIN) SHAOIIIA3MATHYECKHI
petukynyM. CekpetopHasi QyHKIMS
anmaparta [Nonbmku. Moougurxayus
benxos 6 annapame I onvooicu.
Copmuposka benxog 6 annapame
Tonvoorcu. TpaHCTIOPT BEIIECTB B
KJeTke. Bakyonu pacTutenpHbIX
kieTok. Kiietounsiii cok. Typrop.

PackpbiBaTh comepxaHiue TEPMUHOB U
MOHSATHUM: IMTOILIa3Ma, IIUTO30J1b,
IIUTOCKEJIET, KOMITAPTMEHTHI,
OpPTraHOU/IbI, SHIO0TUIa3MAaTHIECKas CETh
(BIIC), anmmapat "onbaku, JIM30COMBI,
BaKyOJIb, pUOOCOMBI, aBTOJIU3,
BE3UKYJIIPHBIN TPAHCIIOPT,
MEPOKCUCOMBI, KJICTOYHBIN COK, TYprop,
MUTOXOHJAPUH, KPUCTHI, TIACTUIBI,
XPOMOTIIACTHI, JIEHKOIIJIACTHI,
XJIOPOILIACTBI, CTPOMA, TPAHBI,
THJIAKOU]I, JTAMEJIIa.

XapakTepru30BaTh IIUTOILIA3MY
DYKapUOTHUYECKON KIICTKH;
KJIaCCHU(UIIMPOBATH OPTaHOM Bl B
3aBHCHMOCTH OT 0COOEHHOCTEH UX
cTpoeHus (0JHOMeMOpaHHbIE,
JIByMeMOpaHHbIE, HEeMEMOpPaHHBIC);
OTMHCHIBATH (DYHKITMH KAXKIOTO
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[TonyaBTOHOMHBIE OPraHOUABI KIETKHU:
MUTOXOH/IPUH, MJIACTHU/IBI.
IIpoucxoocoenue mumoxoHopuil u
naacmuo. Cumbuozenes

(K.C. Mepesickosckuii, JI. Mapeynuc).
Crpoenrie 1 PyHKIIMM MUTOXOHJIPUHN U
wiactul. [lepBudHbIC, BTOPUYHBIC U
CJIOKHBIE TIJIACTHTBI
(OTOCUHTE3UPYIOIINX IYKAPHOT.
XJIOpOIUIACTHI, XPOMOILIACTHI,
JIEUKOIUIACTHI BBICIIUX PACTEHUH.

JdeMoHcTpanuu

[HopTpeTtsl: K. C. MepexkoBckuit, JI.
Maprymuc.

Tabauiet u cxembl: «CTpoeHue
DYKapUOTUYECKOM KIETKN», «CTpoeHue

KUBOTHOM KIIETKN», «CTpoeHue
pacTUTENbHON KIETKNY», «CTpoeHue
MUTOXOHJIPUN.

OGopyaoBaHme: CBETOBOW MHUKPOCKOIL,
MUKpOIpEnapaThbl PaCTUTEIbHBIX,
KUBOTHBIX KieToK. IIpakTnuyeckas
pabora

«3yyenue NBUKEHUS IUTOIUIa3Mbl B

PACTUTCIIBbHBIX KIICTKAX).

opraHouJa B KJICTKEC.

OOBSICHATH COOBITHS, CBSI3aHHBIC C
BHYTPHUKJIETOYHBIM MMUILEBAPEHUEM, €TI0
3HaueHue i opranusma. Otmeyarsb
3HaYEHHUE IUTOCKENETa;
XapaKTepU30BaTh €ro 3JIEMEHTHI
(MUKpOTPYOOUKH, MUKPODUIAMEHTHI,
IPOMEKYTOUYHBIE (PUIIAMEHTBHI), UX POIb
B KU3HEJIEATEIbHOCTH KJIETOK U TKaHe
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JlaGoparopHasi padora
«HccnenoBanue mia3sMoiInia
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1 JCTIa3MOJIN3a B PACTUTCIIbHBIX
KIICTKax»

5.4

HememOpannbie
OpraHOUJIbI KIETKH

HememOpanHbie opraHouabl KIETKU
Crpoenue u PyHKIIMM HEMEMOPaHHBIX
OpraHouJI0B KJIeTKU. PUOOCOMBI.
IIpomesxcymounvle gpunamenmel.
MukpodunameHTsl. AKmuHogvle
Muxkpogunamenmol. MpbllieqHbIC
KJIETKU. AKMUHOBble KOMNOHEHNbl
HeMbIULEYHBIX KIIeMOK.
Mukpotpy6ouku. KieTouHsIi eHTp.
CrpoeHune U IBU>KEHUE KTYTUKOB U
pecHudex. MukpotrpyOouku
uutoruia3mel. Llenrpuons. benku,
accoyuuposaHtvle ¢
MUKpogunamenmamu u

muxpompybouxamu. Momopnuvle benxu.

JdemoHcTpanumn

Tabauiet u cxembl: «CTpoeHue
YKUBOTHOM KIIETKN», «CTpoeHHE
PaCTUTENBHON KIETKU

PackpbIBaTh comepkaHue TS PMUHOB U
MOHSTUI: pubocoma, oJInCOMa,
MUKPOTPYOOUKH, TYOYITHH, KICTOYHBIH
HEeHTp (LIEHTPOCOMa), LIEHTPUOJIH,
neHTpocdepa, KryTHKH, PECHUYKH,
0azabHOE TEbIIC.

XapakTepu3oBaTh HEMEMOpaHHBIC
OpPraHOUIbI KIIETKH, UX CTPOCHHE U
byHKIIIH
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9.5

Crpoenuie u PyHKIIUU
anpa

Anpo. OGonouka siapa, XpOMaTHH,
KapHuoIuia3Ma, siIpBIIIKY, UX CTPOCHHE
U GyHKUUU. S epHblil OeTKOBBIM
Marpukc. [IpoctpancTBeHHOe
pacrnoiokeHre XpoMoCcoM B
uHTep(PazHOM sape.

PackpbiBaTh comepxaHiue TEPMUHOB U
HNOHSTHI: AP0, siAepHas 000J04Ka,
sIepHBIC TTOPHI, HYKJIeOIIa3Ma
(kapuoriazMa), FreHOM, XpOMaTHH,
IYXPOMATHH, TETEPOXPOMATHH,
SIPBIIITKO, XPOMOCOMBI, IICHTPOMEPA,

DyXpomamun u 2emepoxpoMamuH.
benku XxpomaTtrHa — TUCTOHBI.
Junamuxa s0epuoti 060104Ku 8
mumose. fHoepuwiti mpancnopm.
Knerounslie BKIIIOYEHUS.
JdeMoHcTpanuu

Tabmuiiel 1 cxeMbl: «Sapo»

KHUHETOXOP, KJICTOUHbBIC BKIIOUCHHUSI.
XapakTepu30BaTh KJIETOYHOE SIAPO KaK
HEHTpP yHpaBICHUs
KUBHEICATEIIBHOCTBIO KICTKH,
T€HETUYECKUI anmnapaT KJIETOK
IYKapHoT, CTpOeHUE U QYHKIUU
XpPOMOCOM.

OnuchiBaTh CTPYKTYPHI SApa U UX
B3aUMOCBSI3b C OPraHOUIaMU
LUATOIIa3Mbl
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5.6. | CpaBHUTENBHASA CpaBHUTEIBHAS XapaKTepUCTUKA XapakTepu30BaTh TUIIbI KJIETOK
XapaKTepucTUKa KJIETOK YKApUOT (pacTUTEIBHOM, AYKapHOT: PACTUTENbHAS, KUBOTHAS,
KJIETOK 3YKapUOT YKUBOTHOM, TPUOHOI). rpuOHasl.

JleMoHCTpanuu CpaBHMBaTh MEKIy COOON CTpOECHUE U
Tabuumbl 1 cxemsl: «CTpocHHe KU3ZHENIEATEIbHOCTh 3YKApUOTHYECKUX
AYKapUOTUYECKON KIETKWUY, IJICTOK # pOIIb IIPOKApHOT B
. OuoreHo3ax
«CTpoeHuE KUBOTHON KIIETKNY,
«CTpoeHue pacTUTEIbHON KIETKU.
OO0opynoBanme: CBETOBOM MUKPOCKOTT;
MUKPOTpENapaThl pACTUTENIbHBIX,
KUBOTHBIX KJIeTOK. JIabopaTopHasi
padora «l3ydyeHue cTpoeHus KIETOK
Pa3ITUYHBIX OPTaHU3MOBY
Htoro vacos 1o teme
6 | Tema «O0MeH BellecTB U NMpeBpallleHUe JHEPTUH B KJIETKe»
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6.1

OOMEH BEIIECTB —
MeTa00IU3M

AccuMWISInUsA U TUCCUMWIIALNS — JIBE
CTOpOHBI MeTabonu3ma. Tunbsl oOMeHa
BELIECTB: aBTOTPO(DHBIN U
reTepoTpoHbIN. YdacTue KUciopoaa
B OOMEHHBIX Mpolieccax.
DHepreTuueckoe 00ecrneuyeHrue KIeTKH:
npeBpainieHue AT® B 0OMEHHBIX
nponeccax. DepMEHTaTUBHBIA XapaKTep
peakiuii KIETOYHOI0 MEeTadoIn3Ma.
DepMEHTBI, UX CTPOECHHUE, CBOMCTBA U
Mexanu3M aeiictBusi. KodhepmeHTsl.
Otnuuus pepMeHTOB OT
HEOPraHWYECKUX KaTaJu3aToOPOB.
benku-akTrBaTOpHI U OEITKU-
UHTHOUTOPBI. 3aBUCUMOCTH CKOPOCTH
(dbepMEeHTAaTUBHBIX PEAKIIUN OT
Pa3IMYHBIX (aKTOPOB.

JdemoHcTpanumn

Ta0uuiel U cxeMbl: «DOTOCUHTE?Y,
«JHepretuyeckuii 0omMen», «bnocuHTes

oenka», «CtpoeHue hepmMeHTay,
«XEeMOCHHTE3.

O0opynoBaHme: CBETOBOM MUKPOCKOIT,
0o0opyaOBaHUE IJIsi TPUTOTOBIICHHUS
MIOCTOSIHHBIX W BPEMEHHBIX

PackppiBaTh coaep:kaHue TEPMHUHOB U
MOHSITUI: OOMEH BEIIECTB
(MeTabo0a13M), aCCUMUIISAIINS
(aHabo0MM3M), WIH TJIACTHYCCKHI
0OMEH, TUCCUMUIIALIMS (KaTaboIHn3M),
WA SHEPreTHYeCKUi 0OMeEH,
aBTOTPOQBI, reTepoTPOdbI, aHAIPOOHI,
a’poObl, (hepMEHTHI, aKTUBHBINA LIEHTD,
cyOcTpaTHas cienu(puIHOCTb,
KO(hepMEHTBI, OCITKHU-aKTHBATOPBI U
O0enku-uHruouTopsl. [lepeuncnsaTr
0COOEHHOCTH IJIACTUYECKOTO U
HYHEPreTUYECKOro OOMEHA B KIIETKE;
yCTaHaBJIMBATh B3AaUMOCBSI3b MEXKY
TUTACTUYECKUM U SHEPTeTHUECKUM
oOMeHoM. PaznuyaTs Tunsl 0OMeHa
BEILIECTB: aBTOTPO(HBIN 1
rerepoTpodHsbIii. [lokazpiBaTh poib
KHCJIOpOoJa B OOMEHHBIX ITpOlieccax.
CxeMatnuecku n300paxaThb CTPOCHUE

dbepmenTa.

OTtnnyath GepMEHTHI
OT HEOPraHUYECKHUX KaTaau3aToOpoB U

OIIpCACIIATh UX POJIb

B (DYHKIIMOHUPOBAHUHU KUBBIX CUCTEM,
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MUKPOIMPENapaToB.
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JlaGoparopuasi pabora «3yueHue
KaTaJUTUYECKON aKTUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMUJIa3bl WU
Karanassl)». JlabopaTopHasi padora
«M3yuenne pepMeHTaTUBHOIO
pacuiernieHus nepokcuaa Boiopoja B
PACTUTENIbHBIX U JKUBOTHBIX KIETKaX»

B [IPOMBILIJICHHOCTH, B MEJIUIIMHE, B
MMOBCEIHEBHOM KM3HU YEJI0BEKA.
CTaBUTH YKCIEPUMEHT IO BBIABICHUIO
KaTaJIUTUYECKON aKTUBHOCTU
MEPOKCHU/Ia3bl, aMUJIa3bl, OOBACHSIThH
MOJIYYEHHBIE PE3YIIBTATHI
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6.2

ABTOTpO(DHBIN THI
oOMeHa BEIECTB.
doTtocuraTE3

[IepBUYHBIN CUHTE3 OPraHUYECKUX
BEILIECTB B KIeTKe. DOTOCHUHTES.
AHoxcueennbvlil u oOxcuceHHbl
gomocunmes y baxmepuil.
Cseemocobuparowjue nuemeHmol u
nUeMeHmMbl peaKyuoHHO20 YeHmpd.
Ponw xsopormiactoB B mporiecce
dotocuHTe3a. CBETOBas U TEMHOBAs
dazwl. Pomoovixanue, Cs-, Cs- u
CAM-munwvt homocunmesa.
[TpoaykTHBHOCTH (DOTOCHHTE3A.
Bnusinue paznuyHbix GakTOpoB Ha
CKOpOCTh (hoTOCHHTE3a. 3HAUCHUE
dboTocuHTE3A.

JdeMoHcTpanuu

[Hoprpetst: dx. [Tpuctim, K.
A. Tumupsizes.

Tabdnuiel U cxeMbl: «DOTOCUHTES

PackpriBaTh conep:kanne TEPMUHOB H
HNOHATHI: pOoTOCHUHTE3, (Pa3bl
dboTocuHTE3a (CBETOBASI, TEMHOBAs),
dbotonuz, hochopuaupoBaHue, HUKIT
KanbBuna, HAJI®+ (nepeHocunk
BOJIOpOA).

XapakTepr30oBaTh IUIACTUIECKUI OOMEH
Kak 3Tarn 00111ero oOMeHa BeIleCTB;
coObITUs poTOCHHTE3a (PeaKIINU
CBETOBOW M TEMHOBOMH (ha3); poJib

XJIOpOIUIACTOB B IMMPOLIECCE (1)OTOCI/IHTC33.

BbIsSBIISATE TPUYMHHO-CIIEICTBEHHbBIE
CBSI3M MEX]1y TIOTJIOIIEHUEM COJIHEYHOM
HHEPTUU XJTOPODUIIIOM U CUHTE30M
Mosekysn ATO.

CpaBHUBaTH UCXOIHBIE
KOHEUHBIE TTPOIYKTHI U YCIIOBHUS

BEIICCTRBA,
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IIPOTEKAHUsl PEaKIUi CBETOBOU U
TEMHOBOM (a3 poToCHHTE3A.
VYcTanaBauBaTh B3aUMOCBS3b MEXKIY
(OTOCHHTE30M U JbIXaHUEM; CBETOBOM
¥ TEMHOBOMW peakuusiMu (OTOCHHTE3A.
OueHuBath 3HaUE€HUE (POTOCUHTE3A IS
YKU3HU Ha 3emiie

6.3

ABTOTpO(DHBIN TUI
oOMeHa BEIIECTB.
XEeMOCHHTE3

XemocunTtes. Paznoobpaszue
OpraHU3MOB-XEMOCHUHTETHKOB:
HUTpuUIUpYyOIKe 0aKTepuH,
xKese3z00aKTepun, cepoOaKkTepu,
BOJIOPOJIHBIE OakTepuu. 3HAUCHUE
XEMOCHHTE3a.

JdeMoHCcTpanuu

IMoptpetsl: C. H. Bunorpaackui, I'.
A. 3aBap3uH.

Tabnuipe!l U cxeMbl: «DOTOCHHTESY,

«XEeMOCHUHTE3»

JlabopaTopHas padora

«CpaBHeHue poreccoB (HOTOCHHTE3a U
XEMOCHUHTE3a»

PackpbIBaTh cojiepKaHUE TEPMHHOB H
TIOHSTHUN: XEMOCUHTE3.

OOBSICHUTH CYIITHOCTh XEMOCUHTE3A,
pacKpbIBaTh €ro 3HaUeHHUE B Onocdepe.
[TpuBOIUTH IPUMEPHI
XEMOCHUHTE3UPYIOIUX OaKTepuii
(auTpHdUIHUpYIOIIUEe OAKTEPHUH,
Kene300aKkTepun, cepoOaKTepuu,
BOJIOPOJIHBIC OAKTEPUN) U
XapaKTepru30BaTh UX
KU3ZHENICATEITLHOCTD.

CocTaBisTh ypaBHEHHUS PEAKIIHA
XEMOCHHTE3a.

CpaBHMBaThb XEMOCHHTE3 C
(hOTOCUHTE30M
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6.4

DHEPreTUYeCKui
oOMeH —
JTUCCUMMIISIITUS

AnaspoOHbIe Opranu3Mbl. Buasl
Opoxxkenus. [IpoaykTbl OpoKeHUS U UX
UCIOJIb30BaHUE YEIOBEKOM.
AHa’poOHBIE MUKPOOPTraHU3MBbl KakK
00BEKThl OMOTEXHOJOTUU U

PackpbiBaTh conepxaHiue TEPMUHOB U
MOHSITHI: 3TaNbl YHEPTETUYECKOTO
oOMeHa — IMOATOTOBUTCIIbHEIMN,
OECKUCIOPOIHBIN (aHAIPOOHBIIA),
KUCIOPOAHBIN (a3pOOHBII); TIIMKOJIN3,
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BO30yIUTETN 0oJe3He.
AdpoOHBIC OpraHu3Mbl. JTarbl
SHEPreTUYecKoro oOMeHa.
IloaroroBurenpHBIN ATal. [ IUKOIN3 —
OECKHUCIOPOIHOE paclierneHue
TJTFOKO3BI.

buonornyeckoe oKUCICHHE, HITH
KJICTOYHOE JIbIXaHue. Posib
MHUTOXOHAPHUN B MPOLIECCAX
OMOJIOTUYECKOTO OKUCIICHUSI.
[{uknyeckue peakivm.
OxucnutensHoe pochopunnpoBanue.
DHepeuss MemOparnHo2o epadueHma
npomornos. Cunmes ATD: paboma
npomonnou ATD-cunmaseoi.
[IpenmytiecTBa a3poOHOTO MTyTH
oOMeHa BeIeCTB Mepel aHa3POOHBIM.
D¢ HEeKTUBHOCTH YHEPTreTUUECKOTO

oOMeHa.

JdemoHcTpanumn

[HopTtpethl: B. A. Durensrapar, I1.
MuTtuenn.

Tabauitel v cxXeMbl: « JHEPTreTUIECKUN

oOMEHY.

JlaGoparopHas padora

OpoxeHue, OMOJIOrHYECKOe OKUCIICHHE
(nprxanue), nuki Kpeodcea,
OKHUCJIUTENTbHOE (POCPOPUIUPOBAHUE,
MIPOTOHHBIA TPAUEHT, TPOTOHHAS
AT®-cunrasza.

[lepedyucnsiTb 0COOEHHOCTH
HHEPreTUYECKOro 0OMEHa B KJIETKE.
OnuceIBaTh 3TAIBl YHEPTETUICCKOTO
oOMeHa (TTOArOTOBUTEIIBHBIH,
OECKHUCIIOPOIHBIN, KUCIIOPOIHBIN) U
CpPaBHUBATh UX MEXKTY COOO.
XapakTepu30BaTh peakluy INIMKOJIN3a,
OpO>KeHMsI, KJIETOYHOTO JIBIXaHMSI.
VYcranaBnuBaTh B3aUMOCBSI3b MEXKTY
TJIMKOJIU30M, KJIETOUHBIM JIbIXaHUEM U
CUHTE30M MoJiekyn ATO.

CocTaBisTh ypaBHEHHS] OCHOBHBIX
ATAOB PHEPTreTUYECKOTO OOMEHa B
KIIETKE.

PaccunThiBaTh SHEPrETHUECKYIO
3(GHEeKTUBHOCTH IITUKOJIN3A U
Ouonorndeckoro okucieHus. Ha3pBaTh
MCXOJHBIC BEIIECTBA, KOHEYHBIE
MPOIYKTHI U YCIIOBHSI TIPOTCKAHUS
peaKIil SHEPTETUUECKOTO 0OMEHa.

72



®enepanpHas pabouas nmporpamma | buosorus. 10—-11 knacces! (yriayOn€HHbIN ypOBEHbD)

«CpaBHEHHE MPOLIECCOB OPOKEHUS U
JIbIXaHUSI»

CpaBHMBATh JHEPrETUYECKYIO
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3 PEKTUBHOCTH OECKUCIOPOIHOTO U
KHCJIOPOJIHOTO 3TAIOB KOHEUHbIE
MPOJIYKTHI U YCIOBUS MPOTEKAHUS
peakuuii SHEPreTHYecKoro ooMeHa
HHEPreTUYeCKOro oOMeHa

HUtoro

4acoB 110 TEME 9

Tema «HacaeacrBenHass uHgopmManus U peajn3auus e€ B KJIeTKe»
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7.1

Peakuuu matpuyHoro
CHHTE3a

Peaxuuu MaTpru4yHOro cUHTE3A.
[IpyHIMT KOMIJIEMEHTAPHOCTH B
pEaKLHsIX MAaTPUYHOI'O CUHTE3A.
Peanusanus Haciie1CTBEHHON
uHpopmanyu. ['eHeTnueckuit Koa, ero
cBolicTBa. TpaHncKkpunuus —
MatpuuHblil cunTe3 PHK. IIpuHiumne:
TPAHCKPUIILIUU: KOMIUIEMEHTAPHOCTb,
AHTUIIAPAJUIEIIbLHOCTD,
acuMMeTpu4HOCTb. Co3pesarue
mampuunvix PHK 6 sykapuomuyecxou
knemxe. Hexooupyrowue PHK.

JdeMoHcTpanuu

optper: H. K. Konbiios. Tabauiibr
U cxeMbl: «brocuHTes Oenkay,

«['eHeTnueckuil KOI»

PackpsiBaTh conepkaHue TEPMUHOB U
TOHSTHUM: T€H, TCHETUYECKUHU KO,
KOJIOH (TPHUILIET), CTON-KOJOHBI,
MaTpULA, MATPUYHBIA CUHTES,
tpanckpunius, PHK-nonumepasa,
MIPOMOTOP, CIIJIAUCUHT, UHTPOH, SK30H.
XapaKkTepru30BaTh peakMid MaTPUIHOTO
CHHTE3a, CBOMCTBA TEHETUYECKOI0 KOJA.
OnuceIBaTh 3Tanbl TPAHCKPUIILIMU U
TPAHCJISALMU; YCTAHABINBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIIUN B
KJIETKE; CXEMaTUUeCKH U300paxaTh
MaTPUYHbIE PEAKIIUU TPAHCKPUIILINU U
TPaHCIISALUY.

Pemats Ouonoruyeckue 3anauu Ha
OIpeIeNIEHNUE MOCIEI0BATEIbHOCTH
nykineotnnoB [JHK u MPHK, npumensis
3HAHUS O PEAKLUMSAX MATPUYHOIO
CUHTE3a, TCHETUYECKOM KOJI€, IPUHIINIIE
KOMIUIEMEHTaPHOCTHU
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7.2

CuHre3s Oenka

TpaHcianus U €€ dTamnbl. Y4acTue
tpancnopTHeiXx PHK B 6uocunTese
Oenka. YcioBus OMocuHTe3a OenKa.
Konunposanne amuHokucinor. Ponp
pubocoM B OuocHuHTE3€E OelKa.

JdemoHcTpanuu

Tabnuie! U cxeMbl: «brnocuHTe3 Oenka,
«['eHeTHMUECKUN KOI»

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHATUI: TPAHCISLUS, aHTUKOJOH,
TPHK, amunoaumin-tPHK-cunTeTasa
(xomaza), monupubocoMa (mMoaucoma).
XapaKkTepu3oBaTh CBOMCTBA
F€HETUYECKOT0 KOJa.

OnuceIBaTh 3TaNbl TPAHCIALIMU U
CXeMaTUYECKH U300pakaTh MaTPUIHBIC
peaKu TPAHCISALIUU.

Pemrate Ouonornueckue 3aaud Ha
onpenesieHue aHTuko1oHoB TPHK,
MIOCJIEI0BATEIBHOCTH AMUHOKHCIIOT B
MoJIeKyJie Oelika, MPUMEHS s 3HAaHUS O
peaKIusAX MaTPUIHOTO CUHTE3A,
TF€HETUYECKOM KOJI€, PUHIINIIE
KOMILIEMEHTapHOCTH
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7.3

Mexann3mel
AKCIIPECCUU TEHOB

Cospemennvie npedcmasienus o
cmpoenuu eenog. OpraHnnzanus

TeHOMa y IPOKApPHOT U DYKaAPHOT.
Perynsmus akTHBHOCTH T€HOB Y
npokapuoT. ['unoresa onepona (.
Kaxko06, K. MaHo).

Monexynapuvie mexanuzmul IKcnpeccuu
2enos y aykapuom. Ponv xpomamuna ¢
pezyaayuu pabomul cenog. Perynsauus
OOMEHHBIX MPOIIECCOB B KIIETKE.

KJiteTounsi romeocras.

PackpbiBaTh conepxaHue TEPMUHOB U
IIOHATUI: OIIepaTop, ONEPOH,
CTPYKTYpPHBIE I'€HBI, IPOMOTOD,
pemnpeccop.

OnuceBaTh CTPYKTYpY F'€HOMA
MIPOKAPUOT; XapaKTepU30BaTh paboTy
MHAYLUOEIBHOIO U PENPECCUOEIBbHOTO
OIIEpOHA.

Boienste CTPYKTYPHYIO U
PEryJIsITOPHBIE YaCTU I'€HA JDYKapHuoT.
CpaBHHMBATH NPOLIECCHI IKCIIPECCUU

JdeMoHcTpanuu

TabGnuie! U cxeMbl: «brocunTes Oenka,
«['eHeTnueckuii KOI»

T€HOB y MPOKAPUOT U SYKAPHUOT.
Xapaktepu3oBaTh rurnote3y omnepona (P.

Kaxo6, XK. Mano).

OnuceiBaTh MEXaHU3M  MOJJIEp>KAHUS
KJIETOYHOT'O TOMEOocTas3a
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7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarmonnas
ouonorus

Bupycel — HEkIeTOUHBIE (POPMBI )KU3HU
u obnuratHeie napa3utbl. CTpoeHue
IIPOCTBIX U CIIOKHBIX BUPYCOB,
peTpoBUpycoB, 6akTepuodaros.
Kuznennwiti yuxn J[HK-cooeporcawyux
supycos, PHK-cooepocawux supycos,
baxmepuogacos. Obpamuas
MPAHCKpUnyus, pedepmasa, UHmezpasd.
BupycHble 3a0051eBaHus YeI0BEKA,
*)uBOTHBIX, pactenuit. CIINJI, COVID-
19, counanbHble 1 MEAUIIUHCKUE
npoOneMbl. buoungopmamuka:
uHme2payus u aHaiu3 60abUUX
maccusos («bigdatar) cmpykmyprwvix
oOuonocUUeCKUX OaAHHbIX.
Hanomexnonoeuu 6 ouonoeuu u
meouyune. Ilpoepammupyemvie
@yHrxyuu 6enrxos. Cnocobvl docmasku
JleKapcms.

JdemoHcTpanumn

[Toptper: /1. . IBaHOBCKUH.

PackpbiBaTh conepxaHiue TEPMUHOB U
MOHSTHI: BUPYC, BUPUOH, CEP/ILIEBUHA,
KarcuJ, o0paTHasi TPAHCKPUIILIMS,
peTpoBUpycChl, bakTeprodar, BUpyc
uMMyHoiepuiTa yenoneka (B1Y),
MPUPOAHO-0YAaroBble MHPEKIINH.
XapakTepu30BaTh BUPYChI, PETPOBUPYCHI
u 6akTeprodaru Kak BHyTPUKIETOYHBIX
napa3uToB MPOKAPUOT U DYKAPHUOT.
W3narath rumnoTe3bl 3BOJIOIMOHHOTO
MIPOUCXOK/ICHUSI BUPYCOB.

OnuchIBaTh MEXaHU3M B3aUMOJECHCTBHS
BUpYCAa U KIIETKH, MHPEKIINOHHBIH
BUPYCHBIH IIpolLiecC.

XapaKkTepu30BaTh MEXaHU3MBbI
BEPTUKAJIBHON U TOPU30HTAIBHOMN
nepenayu BUPYycoB; 3a00IeBaHUs
KUBOTHBIX U PACTEHUM, BBI3bIBAEMBIEC
BUPYCAMMU.

Ha3zpiBaTh BHpyCHBIEC 3a00JI€BaHNUS,
BCTPEYAIOLIHNECS Y YEIOBEKA: TPUIIIL,
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Taoauiel U cxemsbl: «I €eHeTHYECKU

Koa», «Bupyce», «baktepuodarmny.

IIpakTHyeckas padora
«Co3ianue MoIeNIu BUPycCa»

KJICIIEBOM SHIIE(aTUT, TeHaTHT,
COVID-19, CITN .

Co0nroath npaBuiia MOBEJACHUST B
OKPYKAaIOIIEH PUPOJTHOM Cpele, Mep
npOoGUIAKTUKN PACTIPOCTPAHCHUS
BHUPYCHBIX 3a00JI€BaHUI (B TOM YHCIIE

BUY-undeximn)

Htoro

4acoB I10 TEME 9

Tema «Ku3HeHHBIN HUKJ KIETKN»

8.1

JKM3HEHHBINA TAKIT 1
KJIETKH

Knerounslii [uKII, €ro nepuoasl u
perynsauus. Uatepdasza u MUTO3.
Oco0eHHOCTH TIPOIIECCOB,
POTEKAIONINX B UHTEpda3e.
[ToaroTroBka KJIETKHU K JETIEHUIO.
[IpecunTeTnUeCKUiA
(MOCTMUTOTHYECKHI ), CHHTETUYECKUH U
MMOCTCUHTETUYECKUHN
(MpEeMUTOTUYECKHIT) IEPHUOIBI
uHTep(Da3bl.

JdemoHcTpanumn

Tabauib! U cxeMbl: «KU3HEHHBIN [TUKIT
KJIETKUY, «MUTO3»

PaCKpBIBaTB COACPIKAaHUC TCPMUHOB 1

MOHSTUIN: KJICTOUHBINA UK, HHTEpda3a.

HCpCLII/ICJ'ISITB IMepruoabl )XUBHCHHOI'O
MHUKJIa KJICTKH U XapaKTCPHU30BaATh
IMPOTCKAINEC B HUX ITPOLUCCCHI
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8.2

MatpuuHblil CHUHTE3
JTHK. Xpomocombl

Marpuunsiit cunres JJHK —
perukanus. [IpuHOnUnsl pernnukanuu
JIHK: xoMIieMeHTapHOCTb,
IOJIYKOHCEPBAaTUBHBIN CUHTE3,
AHTUIIApAJUIEIBHOCTh. MexaHu3m

PackpsiBaTh copiep:kaHie TEPMUHOB U
MOHSTUIN: periuKanus (peayrinKaius),
KOMILIEMEHTapHOCT,
aHTunapamuienbHocts, JJHK-
noJiuMepasa, TeaoMepa,

permukanuu JJHK. XpoMocoMsl.
Ctpoenue xpomocoM. Temomepsl
TeroMepasa. XpoMOCOMHBIN HAOOp
KJIIETKU — KapuOTUIl. JIUIIONAHBIA U
raryIoONIHBIA HAOOPBI XPOMOCOM.
['omonornunsie xpoMocoMsl. [1os1oBbIE
XpOMOCOMBI. JleMOHCTpaLuu

Ta0uunel U cxeMbl: « KU3HEHHBIN UK

KJIETKN», «CTpOEHHE XPOMOCOM,
«Permukanmsa JITHK».

Oo0opynoBaHue: CBETOBOW MHUKPOCKOIL,
MHUKponpenaparsl: «MHUTO3 B KJIETKax

KOpcCHIKa JIYKa».

JlabopaTopHas
padora

«3ydyeHne XpoMOoCOM Ha rOTOBBIX
MUKpOIIpEnapaTax»

peIUTMKAlIMOHHAsA BUJIKA, XpPOMOCOMa,
XpPOMOCOMHBIN HA0O0p, HYKJIEOCOMBI,
CECTPUHCKHE XpOMAaTHU/IbI, IECHTPOMEDA,
KapUOTHII, TAIJIOUIHBIA U TUTUIOUHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIC
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOEHUE XPOMOCOM,
KapuOTHUIIOB OPTraHU3MOB.

[TepeuncisaTh MPUHIUIIBI PETUIMKALIUN
JHK 1 naBaTh UM coepKaTeIbHYIO
XapaKTePUCTUKY.

OnuceiBaTh MEXaHU3M PETUIMKAITUN

JTHK.

CxemaTH4eCcKu N300paXkaTh CTPOCHUE
MeTada3Hoi XpoMocombl. PasnnyaTs
XpOMOCOMBI Ha MHUKpOIIpenapaTax u
MUKpodoTOrpadusix
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8.3

JleneHue KIeTKU —
MHTO3

Jlenenne ximetku — wMuto3. Craguu
MHUTO3a W TNPOUCXOASIIME B HHUX
npouecchl. Tunsl muTo3a. Kaproknnes
51 LIUTOKHUHES. buonoruyeckoe
3HA4YCHHE MUTO3A.
JdemMoHcTpanuu

Tabauib! U cxeMbl: « KU3HEHHBIN [TUKIT

KJIETKN», «CTpOEHUE XPOMOCOMY,
«Pennmukanusa JJTHK», «Mwuto3».

PackpeiBaTh comepkaHiue TEPMUHOB U
MOHSTUI: MUTO3, TIpodaza, meTadasa,
anadasa, Teinodasa, KapUOKHUHE3,
IIUTOKWHE3, BEPETEHO JICTICHUS,
MeTadazHas IIacTuHKa, 6opo3na
JICJICHUS.

[lepeyncnary mMOCIEAOBATEIHHOCTH
CTaIiMiAi MHTO3a ¥  OIKCHIBATH
MIPOUCXOIAIINEC HA HUX MPOTIECCHI.

OO0opynoBanme: CBETOBOM MUKPOCKOTT;
MUKpoTnpenapaThl: «MUTO3 B KJIETKaX
KOpellka Jiyka». JlabopaTopHasi
padora «Habmonenue Mutosa B
KJIETKaX KOHYMKA KOpeIlKa Jiyka (Ha
TOTOBBIX MUKpOIIpenaparax)»

CpaBHUBaTh OCOOCHHOCTH MPOTEKAHUS
MHUTO3a B PACTUTEIIBHBIX M KHUBOTHBIX
KJIETKaX.

OOBsACHIATHL OMOJOrMYECKHUI CMBICI
MHTO34.

Pa3nuuate ctaguu MUTO3a Ha

MUKpOITpernapaTax U
MUKpodoTOrpadusix
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8.4 | Perymsnus 1 Perynsauust MUTOTHYECKOTO LIMKJIIA PackpeiBaTh conep:kaHue TEPMUHOB U
JKU3HCHHOI'O IIUKJIa kietku. [IporpammupyemMast kietoyHasi | HOHSTHM: amnonrto3, npoiaudepanus,
KJIETOK rudeb — arnomnTo3. nuddepeHupoBKa.

Knerounoe si1po, XpoMOCOMBHI, XapakTepu3oBaTh pETYISALHIO
GbyHKIIMOHAIbHAS TEHOMUKA. MHUTOTUYECKOTO  IIMKJIa  KJICTKH.
Mexanusmor nporupepayuu, OOBsACHATL OHMOJIOTMYCCKUN CMBICT
Qugppepenyuposku, cmapenus u 2udenu 3alpOrpaMMHUPOBAHHON  KJIETOYHOM
knemox. «l{ughposas knemxay — IHGETN — AONTO34.
Ououngopmamueckue mooeiu YcraHaBIMBaTh B3aUMOCBA3b MEXKIY
PyHKYUOHUPOSANUS KNEMKU. rOMEOCTa30M KJIETOK U MX THOEIBI0
JdemoHncTpanuu
Ta0uunel U cxembl: « KU3HEHHBIN [TUKIT
KJIETKN», «CTpOEHUE XPOMOCOMY,
«Pennmukanusa [JTHK», «Mwuto3»

HToro 4acos 1o teme 6

9 |Tema «CTPOEHUME U ®YHKIIUU OPT'"AHU3MOB»

9.1 | Opranusm Kak eauHOe 1 buonornueckoe pazHooOpaszue PackpbiBaTh cojepKaHHE TEPMHUHOB WU

1enoe OpPraHU3MOB. OIHOKJIETOYHEIE, MOHATHI: OPTraHU3M, OpraH, OpPraHeIIbI,

KOJOHHAJIBbHBIC, MHOT'OKJICTOYHBIC

CHCTeMa OpPraHoB, armapar,
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OpPTraHU3MBlI.
OcoOeHHOCTH CTPOCHUS U
JKU3HEACATCIIbHOCTH OJJHOKJICTOYHBIX
opranusmoB. bakrepuu, apxeu,
OJIHOKJICTOYHBIE TPUOHI,
OJHOKJIETOYHBIE BOJOPOCIH, IPYTUe
npoTUCThl. KoJIOHHaNbHBIE OPTaHU3MBI.
B3aumocBsI3b yacTeli MHOTOKJIETOYHOTO
opraHu3Ma. TKaHH, OpTaHbl U CUCTEMbI
opratoB. OpraHu3M Kak €JJMHOE 11€JI0€.

I'omeocras.
JdeMoHCcTpanuu

Tabauiel v cxembl: «OTHOKIETOYHbBIE
BOAOPOCHN», «MHOTOKIETOUYHbBIE
BoZopociany, «bakrepuny,
«IIpocreitmue», «Opraibl HBETKOBBIX
pacteHuit»,  «CucTeMbl  OpPraHOB
MIO3BOHOYHBIX KUBOTHBIX Y,

«BHyTpeHHEe CTpOeHUE HACCKOMBIX)Y.
Oo0opyaoBanue: CBETOBOM
MHUKPOCKOIT; MUKPOITpEIapaThl
OJHOKJICTOYHBIX OPraHnu3MOB; )KUBBIC
DK3EMIUISIPbl KOMHATHBIX PACTEHHU;
repObapum pacTCHHUH pa3HBIX OT/CIIOB;
BJIQJKHBIC IIpCIIapaThl ’)KUBOTHBIX

(GyHKUMOHAIbHAS CUCTEMA, TOMEOCTA3.
[Tepeuuciare

CTPYKTYPHO(D YHKIIMOHAJIbHBIE YaCTU
OJTHOKJIETOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOUYHBIX U MHOT'OTKaHEBbIX
OpPraHU3MOB.

XapakTepu3oBaTb 0COOCHHOCTH
CTPOECHUS U KU3HEJEATEILHOCTH
OJTHOKJIETOYHBIX OPTraHU3MOB,
KOJIOHUAJIbHBIX, MHOTOKJIETOUYHBIX U
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHHMBaTh MEXAY CO00i
OJTHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOUYHbIE U MHOTOTKAaHEBBIE
OpTaHU3Mbl
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9.2

Txanu pacteHun

Tkanu pacreHuid. THUIIBI paCTUTEIBHBIX
TKaHel: 0Opa3oBaTeabHasl, TOKPOBHAS,

IMpoBOAAIIAA, OCHOBHAA, MCXaHNYCCKasd.

OcobenHocTtu cTpoeHusi, GyHKUUN U
pacnoJioKEeHUSI TKAaHEW B opraHax
pacTeHUM.

JemoncTpanmun TaGuuilbl u

CXEMBI:

«Txanu pacrennii», «Opraasl
LIBETKOBBIX pacTeHuin», «KopHeBbie
cuctembl», «CTpoeHue cTeds,
«CTpoeHue TMCTOBOM TIIACTUHKIY.
Oo0opynoBanme: KUBBIC IKIEMILISPBI
KOMHATHBIX PACTEHUM; CBETOBOM
MUKPOCKOI; MUKPOIIPENapaThl TKAHEH.
JlaGopaTopHasi padora

«/3yueHue TKaHEeW pacTEHUI»

PackpsiBaTh copepkaHie TEPMUHOB U
MOHSITUIN: TKaHb, SMUIEPMHUC, TPOOKa,
KOpKa, JIyO, IpeBeCrHa, JPEBECUHHbIE
BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IbI,
KaMEHUCTHIE KIIETKH.

XapakTepu30BaTh TUIBI PACTUTEIIBHBIX
TKaHel: oOpa3oBaTesbHasi, TOKPOBHAs,
MIPOBOISIIIIAs, OCHOBHAS, MEXaHUUECKas;
MEePEYUCIISATE OCOOCHHOCTH X CTPOCHHUSI
Y BBITIOJTHSIEMbIE (DYHKITUN
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9.3

TkaHu )KUBOTHEIX U
yegoBeKa

TkaHM )KUBOTHBIX M YedoBeKa. THIIBI
’KMBOTHBIX TKAHCH: dIIUTEIMAIbHAS,
COEJIMHUTENbHASI, MBILIICYHAs], HEPBHASL.
OcobenHocTtu cTpoeHusi, GyHKUUN U
pACIIONOKEHUS TKAHEW B OpraHax
YKUBOTHBIX U YeJiOBeKa. JleMOHCTpauu
Tabnune! U cxeMbl: « TkaHu
JKUBOTHBIX», «CKeJIeT YeI0BeKay,
«IlumeBapurenbHas cucTeMa,

PackpeiBaTh conepkaHue TEPMUHOB U
TOHSTHN: DIIUTEIINM, CEKPET, MBIILICUYHbIC
BOJIOKHA, HEUPOH, HEUPOTJIUSL.
XapaKkTepu3oBaTh TKAHU )KUBOTHBIX U
YeJI0BeKa: dIUTEIUaIbHAas,
COCJIMHUTEIIbHAS, MBIIIIEYHAs!, HEPBHAS;
MEePEYUCIISITE OCOOCHHOCTH UX CTPOCHUS
Y BBITIOJIHSIEMbIE (DYHKITUU

«KpoBeHocHas cuctemay,
«/p1xaTenpHas cucremay, «HepBHas
cucreMay, «Koxay, «MpleyHas
CHUCTEMAY.

OO0opyaoBaHue: CBETOBON MHUKPOCKOIL,
MUKPOIIpENapaThl TKAHEH.
JlabopaTopHas padora

«/3yueHue TKaHeW )KUBOTHBIX»
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9.4

Opranbl. Cucremsl
OpraHoB

Opransl. BeretatuBHble u
TE€HEPATUBHbBIC OPraHbl PACTCHUI.
OpraHbl ¥ CUCTEMBI OPTaHOB KUBOTHBIX
1 4yesioBeka. OyHKIMUA OPraHoB U
CHCTEM OPTaHOB.

JdemoHcTpanuu

Tabauukl u cxembl: «OpraHsl
LIBETKOBBIX pacTeHuin», «KopHeBbIe
cucteMbl», «CTpoeHHUE CTEOIS»,
«CTpoeHue TUCTOBOM MIACTUHKN,
«CKkeJeT yejJoBeKay,
«IlumeBapurenbHas cucTeMa,
«KpoBeHOCHas cucteMay,
«JlpIxaTeabpHas CUCTEMA,
«BoeiienurenbHas cucteMay, «HepBHast
CUCTEMay, « DHJIOKPUHHAS CUCTEMAY.
O0opyaoBaHue: )KUBbIE YK3EMILISPBI
KOMHATHBIX PaCTEHUI; repoapuu
pACTEHHH Pa3HbIX OTIEJIOB; CKEJICThI

PackpbiBaTh comepxaHiue TEPMUHOB U
MOHSTHI: OpTaH, KOPEHb, T00eT, IIBETOK,
TUTO/I, CeMs, TIOJIOBBIE JKETIE3bI, MTOJIOBBIC
MPOTOKHU, KOMYJISTUBHBIC OPTaHBI,
CHUCTEMBI OpPTraHOB. XapaKTePHU30BaTh
BErCTAaTHBHBIC ¥ T€HEPATHBHBIC OPTaHbI
pacTeHHI, COMaTUYECKUC U
PETYJISITOPHBIC OPTraHbl )KUBOTHBIX;
MEPEUNCIIATE OCOOCHHOCTH UX CTPOCHUS
Y BBITIOJTHSAEMBIC (QYHKITUH.
YcTaHaBIUBaTh B3aUMOCBS3H MEXKTY
CTPOCHHEM OPTaHOB U X (QYHKIUSIMHU.
Pasznuyate BUIBI TKaHEH, OPTaHbI U
CHCTEMBI OPTaHOB, B TOM YHCJIC
YeJI0BeKa, Ha MUKpOTIpenaparax,
BJIQKHBIX TIperapaTax, repoapusax u
MuKpodoTorpadusax, Tadaumnax,
MOJICIISIX U MYJISDKax
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MO3BOHOYHBIX; KOJUICKIIUH
0€CI03BOHOYHBIX KUBOTHBIX; BIIAYKHbIE
npenaparhl )KUBOTHBIX, CKEJIET
YeJloBeKa.

JlaGoparopHasi pabora «M3yueHue
OpPraHOB IIBETKOBOT'O PACTCHUS
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9.5

Omnopa Tena
OpraHu3MOB

Onopa Tenma opranusmoB. Kapxkac
pactennii. CKeJleTbl OTHOKIETOYHBIX U
MHOTOKJIETOUHBIX KUBOTHBIX.
Hapy>xHblii U BHYTpEHHUN CKEJIET.
CrpoeHne U TUTIBI COEUHEHNS KOCTEN.
JdemMoHcTpanuu

Tabauuet u cxembl: «CTpoeHue
cTebis», «CTpoeHue JIMCTOBOM
IJIACTUHKNY, «CKEIET YEI0BEKay.
OO0opynoBaHue: CKEJIETHI
M03BOHOYHBIX; BJIaYKHBIE MpenapaThl
KUBOTHBIX; CKEJIET YEJIOBEKA; PAKOBUHBI
MOJIJIIOCKOB; KOJIJIEKIIMM HACEKOMBIX,
UTITIOKOKHX

PackpsiBaTh copep:kaHie TEPMUHOB U
MOHSITUI: OTTIOPHBIE CUCTEMBI, 000JI0UKHU
KJIETKU, (PUOPHILIBI, KapKac, Hapy KHbIN
CKeJIeT (XUTUHOBBIN TTOKPOB),
TUAPOCTATUYECKUN CKEJIeT, BHYTPEHHU I
CKeJIeT, KOCTU (JUTMHHBIC, KOPOTKHE,
IIJIOCKHE), COSAUHCHUS KOCTEH,
HETOBMKHBIE (IIIBBI), MOJTYTOIBYKHBIE,
MOABMKHBIE (CYCTaBbl), OTJEIbI CKEJIeTa
MO3BOHOYHBIX )KUBOTHBIX: UepeTl,
OCEBOI ckeJeT (M03BOHOYHUK, TPYaHAS
KJIETKa, XOp/a), Mosica KOHEYHOCTEH,
CBOOOIHBIE KOHEYHOCTH.

OnuceiBaTh HAPYKHBIM U BHYTPEHHUN
CKEJIEThI )KUBOTHBIX, CTPOCHHUE U THUIIbI
COEJIMHEHNSA KOCTEH.

VYcTanaBiauBaTh B3aUMOCBSI3H MEXTY
CTPOCHHUEM OTIOPHBIX CUCTEM U UX
GYHKIUSAMH B OpTaHU3ME.

CpaBHMBATh CTPOECHHUE OMOPHBIX CUCTEM
pPacTeHUM U )KUBOTHBIX
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9.6 | /IBuyxeHUE OpraHu3MOB JIBr>KeHre opraHu3MoB. JIBrKeHue PackpeiBaTh conep:kaHue TEPMUHOB U
OJTHOKJIETOYHBIX OPTaHU3MOB: MOHATUM: JBWXKEHHUE, JIBUTATCIbHBIC
aMEOOHUTHOE, )KTYTUKOBOE, PECHUYHOE. | OpPraHellIbl, IBKEHUE IIPOCTEUIINX
JIBMKEHME MHOTOKICTOYHBIX pacTeHmii:  (aMEOOMIHOE, JKIYTUKOBOE, PECHUYHOE),
TPONU3MBI U HACTUU. [[BU>KeHUE JIBIDKCHHE PACTCHUH (TPOIU3MBI,
MHOTOKJIETOYHBIX )KUBOTHBIX U HACTHH), MBIIIIEYHBIE CHCTEMBI
YEJIOBEKA: MbIIICYHAsI CUCTEMA. (CoKkpaTuTEIbHBIE BOJIOKOHIIA, KOXKHO-
Pednekc. CkeneTHbie MBITIIBI U UX MYCKYJIbHBIN MEIIOK, CKEJIETHAas
pabora. MYCKYyJIaTypa), CKeJIETHasl MbIIIIIa
JleMoOHCTpanuu (MBIIIEYHOE BOJIOKHO, MUO(pUOpUILIA),
TaGauusl 1 cxeMbl: «OIHOKIICTOUHbIe | BBICLINE JIBUTATENbHBIE LICHTPBI, paboTa
BOJOPOCIINY, «Hpoc'[eﬁmyle», MBI (,Z[BI/IFaTeJIBHa}I, COMaTI/I‘IGCKaH),
«CTtpoeHue MbIIIBY, «MbIeyHas MBIIICYHOE YTOMJICHHE.

CHUCTEMa» XapakTepu30oBaTh BUJIbI IBUKCHUS

OJTHOKJIETOYHBIX U MHOTOKJIETOUHBIX
OpPTraHU3MOB.
OnuceIBaTh CKEJIETHBIE MBIIIIIBI U UX
pabory.
YcTaHaBIUBaTh B3aUMOCBSA3b MEKITY
CTPOEHUEM OMOPHBIX CUCTEM U
JIBUKEHUSMU OPTaHU3MOB

9.7 |Ilutanme opraHU3MOB [Iutanne opranuszmoB. llormomenue | PackpeiBaTh copep’aHUE TEPMUHOB U

BOJIbI, YIJIEKUCIIOTO rasa u
MHHEPAIBHBIX BENIECTB PACTEHUSIMU.
IIuTanue )KUBOTHBIX.

MOHATUM: MUTAHWE, TUIIEBAPEHNUE,
MUILIEBAPUTEIIBHBIE BAKYOJIH, KAILICUHAS
MOJIOCTh, MUIIEBAPUTEIbHAS TPYOKa,
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BHyTpUII0710CTHOE U BHYTPUKIETOYHOE
nuiesapenue. [Iutanue 1mMo3BOHOYHBIX
YKABOTHBIX. Otnensl
IUILEBAPUTEIBHOIO TPAKTA.
[InmeBapuTebHbIE KETE3BI.
[InmeBapurenpHas cucrema 4eaoBeKa.

JemoncTpanun TaGauIlbl 1
CXEMBI:

«KI/IIIIGTIHOHOJ'IOCTHBIC»,
«HI/IHIGBapI/ITeJ'IBHaH CUCTCMaA», «Cxema

IIATAHUS PACTECHUNY.

Oo0opynoBanme: KUBBIC IKIEMIUISPBI
KOMHATHBIX PacTeHH; 000pyaOBaHHE
JUTSL IEMOHCTpPAIMK ITOYBEHHOTO U
BO3/YIIHOTO MTUTAHUS PACTCHHI,
pacuierieHus Kpaxmania U OeJIKOB 0]
nerictBrueM (hepMEHTOB

NUIIEBaPUTENIbHBIN TPAKT,
MUIIEBAPUTENIbHbBIE KEJIE3bl,
MUIIEBAPUTEIIbHBIE COKH.
XapakTepu30BaTh MUTAHUE )KUBOTHBIX;
BHYTPUIIOJIOCTHOE U BHYTPUKIETOUHOE
NUIIeBapeHHeE.

PasnuuaTe Ha n300paXkeHusX (cxeMax,
Ta0IMIIAX, MYJISIKAX) OT/ACIIbI
MUIIEeBAPUTEILHOTO TPAKTA U

MUIICBAPUTCIIBHYIO CUCTCMY YCJIOBCKA.

YcranaBinuBaTh B3aMMOCBS3HU MCIKOY
CTPOCHHUECM OPraHOB IMUIICBAPCHUA
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9.8

JIpIxanue opraHu3MoB

JIpixanue oprannu3moB. JpixaHue
pacteHuil. /[pIxaHue JKUBOTHBIX.
Huddy3ust ra3oB yepe3 NOBEPXHOCTh
kieTku. KoxHoe gpixanue.
JlpixatenbHasi moBepxXHOCTh. JKabGepHoe
U JEroyHoe JpixaHue. JlpixaHue
MMO3BOHOYHBIX KHMBOTHBIX M YEJIOBEKA.
DBOJIIOLIMOHHOE YCI0KHEHUE CTPOECHUS
JETKUX MO3BOHOYHBIX KUBOTHBIX.
JIpIxaTenbHasi CUCTEMA YEJIOBEKA.

PackpsiBaTh copep:kaHre TEPMUHOB U
MOHSTUMN: IbIXxaHue, TudPy3usi, KOKHOE
JIbIXaHWE, OPTaHbl JIbIXaHUs,
JIbIXaTeJIbHbIC IBUXKCHUS, IbIXaTeIbHbBIN
LEHTP, JIETOYHBIE O0BEMBI, KU3ZHEHHAS
EMKOCTb JIETKUX.

XapakTepu30BaTh JAbIXaHUE PACTCHUI;
JIbIXaHHUE JKUBOTHBIX U Y€JIOBEKA.
OnuchIBaTh BOJIFOIIMOHHOE YCIOKHECHHE
CTPOCHUS JIETKUX

MexaHu3M BEeHTUISILMY JETKUX Y MITHIL]
U MJIEKONIUTaromuX. Perynsus
nbIXxanus. J{pIxaTenbHble 00bEMBI.
JdeMoHcTpanuu

Ta0auiel U cxeMbl: «JIpIXaTenpHas

CHUCTCMa».

Oo0opynoBanue: 060py/I0BaHUE IS
JIEMOHCTPAIMH OMBITOB IO
M3MEPEHUIO )KU3HEHHON EMKOCTH
JETKUX, MEXaHNU3Ma JIbIXaTeIbHBIX
JIBIDKEHUM

TIO3BOHOYHBIX KUBOTHBIX.

Paznuyare Ha M300pakeHUSIX (CXeMax,
Tabmuax, MyJsDKax) ObIXaTelIbHYIO
CHCTEMY YeJIOBeKa.

OnuceiBaTh MEXaHU3M BEHTUJISLIUN
JETKUX Y TITUI] B MJICKOTTHTAIOIIUX.
YcTaHaBIUBaTh B3aUMOCBSI3H MEKIY
CTPOCHUEM OPTaHOB JIBIXaHUS M UX
GYHKIUAME B OpPTaHU3ME
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9.9

TpaHcnopTt BeweCTB 'y
OpraHu3MoOB

TpaHcIoOpT BEECTB y OPraHU3MOB.
TpaHCIIOPTHBIE CUCTEMBI PACTEHUN.
TpaHcnopT BEIIECTB y )KMBOTHBIX.
KpoBeHnocHas cucrema u €€ opraHsl.
KpoBeHocHas cucrema mo3BOHOYHBIX
YKUBOTHBIX U yesoBeka. Cepaile,
KPOBEHOCHBIE COCYIbl U KpOBb. Kpyru
KpOBOOOpaIleHHs. DBOIIOIIMOHHbBIE
YCII0KHEHHUSI CTPOCHHUSI KPOBEHOCHOM
CHUCTEMBbI TO3BOHOYHBIX )KUBOTHBIX.
PaGota cepana u e€ perynsusi.
JdeMoHcTpanuu

Tabauibl u cxembl: «Oprassl
LIBETKOBBIX pacTeHui», «KopHeBbie
cuctembl», «CTpoeHue cTeds,
«CTpoeHue TUCTOBOM TUIACTUHKN,

PackpsiBaTh conep:kanne TEPMUHOB H
IIOHATUM: TPAHCIIOPT BELLECTB,
TPaHCIIOPT y PaCTeHUH, KPOBEHOCHAS
cHCTeMa KUBOTHBIX, KPOBb, IJ1a3Ma,
(bOopMEeHHBIE AIIEMEHTHI,
KpOBOOOpallleHue, Kpyru
KPOBOOOpAIICHHUs, CEPCYHBIN ITHKII,
muMmdoobparieHue, mumda,
TUMQpaTHIECKNE COCY/BI,
TUMQpaTHYECKUE y3IIbl, BHYTPESHHSIS
cpela opraHusMa.

XapakTepu30BaTh TPAHCHIOPT BEILIECTB
y pacTeHU! U 6ECII03BOHOUYHBIX
’KUBOTHBIX.

OnuchIBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX U YEJIOBEKA.

«KpOBeHOCHaH CHUCTCMaA»,
«KpOBeHOCHI)IG CHCTCMBI ITO3BOHOYHBIX
KHUBOTHBIX»

Pa3znuuaTe Ha n300paXkeHUsAX (cXeMax,
Ta0JIHIIaX, MYJISKAX) KPOBEHOCHYIO U
TUM(GaTUYECKYIO CUCTEMY YETIOBEKA.
YcraHaBnuBaTh B3AUMOCBSI3U MEXKIY
CTPOEHUEM OPTaHOB KPOBOOOPAIIECHHUS
U uX QYHKIIUSIMU B OpraHU3Me
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9.10

Brigenenue y

OpraHu3MoOB

Brinenenue y opranusmos. Beigenenue
y pacTeHuil. Bolienenue y sKUBOTHBIX.
CokparutenbHble Bakyoiau. Oprassl
BbIAENeHUSA. PUIbTpanus, CEKpenus u
o0paTHOE BcachlBAaHUE KaK MEXaHU3MBbI
paboThl OpraHoB BbieneHus. CBA3b
IIOJIOCTH Tejla ¢ KPOBEHOCHOU U
BBIJICIINTEIILHON CUCTEMAaMHU.
BoigeneHnre y mo3BOHOYHBIX )KMBOTHBIX
u yenoseka. [louku. CtpoeHue u
GbyHKIIMOHUPOBaHKE HEPPOHA.
OO0pazoBaHue MOYH Yy YEJIOBEKA.

JdeMoHcTpanuu

Ta6J'II/I[II>I N CXCMBI. ((BI)II[GJII/ITGJII)H&H
CHUCTCMaA»

PackpsiBaTh conep:kanne TEPMUHOB H
TIOHATHUH: BBIIETICHHUE, TYTTaIHs,
JUCTOMA/I, COKPATUTEIbHBIE BAKYyOJIH,
U3BUTHIC KaHAIBIIBI, 3BE31YAThIC KIICTKH,
BBIJICJIUTEIbHBIC TPYOOUKH,
MaJIBITUTHUEBBI COCYBI, TIOYKH,
MOUYETOYHUK, MOYEBOM My3bIph, HEPPOH,
Moua.

XapakTepru30oBaTh MPOIIECC BBIACICHUS Y
pacTeHUH U )KUBOTHBIX.

Pa3znuyaTte Ha M300pakeHUIX (CXemax,
Ta0JNMIIAX, MYJSIKAaX) BBIIECTUTEIBHYIO
CUCTEMY 4esoBeKa. OnuceiBaTh
MEXaHU3M

GyHKIIMOHUPOBaHUS HEPPOHA; TIPOIIECC
oOpa3oBaHUs MOYH.

YcranaBnuBaTh B3aUMOCBSA3U

MEXJly CTPOEHHUEM OpPraHOB

BBIJICJICHUS U UX QYHKLIUSAMU B
OpraHu3me
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9.11

3ammra y OpraHu3MoB

3amuTra y OpraHu3MOB. 3amura Yy
OJHOKJIETOYHBIX OpraHu3sMoB. CHoOpsI
OaKTepuil U UUCTHI MPOCTEHIINX.
3anmra y MHOTOKJIETOUHBIX PACTCHUM.
Kyrtukyna. Cpeactsa nacCUBHON U
XUMHUYECKOU 3aIUThl. DUTOHLIUIBI.
3ammra y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI U UX
POU3BOJHBIE. 3alllUTa OpraHu3Ma OT
Oonesneil. UMMyHHas cuctema
yesnoBeka. KieTouHslil ¥ ryMmopaibHbIN
MMMYHUTET. BpOoKIEHHBIN 1
pUOOPETEHHBIN crieIUDUIEeCKUIA
UMMYHHUTET. Teopus
KJIOHAJIbHOCEJIEKTUBHOTO UIMMYHHUTETA
(IL. Opmux, ®.M. bepser, C.
Tonerana).

BocnanurenbHple OTBETBI OPraHU3MOB.
Ponp BpOXAEHHOrO MMMyHHTETa B
Pa3BUTHH CHCTEMHBIX 3a00JICBaHMIA.
JdemoHcTpanumn

Tabuuiel u cxemsbl: «Koxa,
«mmynurer», «CtpoeHue credmnsn»,

«CTpoeHue TUCTOBOM IUIACTUHKW)

PackpsiBaTh conepkaHue TEPMUHOB U
MOHATHN: KaIlCyJia, YHI0CIOpa, LIUCTA,
KYTHKYJa, CPEJICTBA NTACCUBHOM 3aILMUTHI,
CpelICTBA XUMUYECKOMN 3alIUThI, KOKHBIE
MMOKPOBBI, UIMMYHUTET, UMM YHHAsI
CHCTEMa, aHTUI'CH, AaHTUTEJIO.
XapakTepu3oBaTb BHJbl 3alIUTHl Y
OJIHOKJICTOYHBIX M MHOI'OKJICTOYHBIX
OPraHW3MOB.
OnucrIBaTh

CTPOCHUC KOXXHBIX

IMOKPOBOB U UX IIPONU3BOJIHBIX.

PasnuuaTe Ha n300paXkeHUsX (cXxeMax,
TabJIMIIaX, MYJISKAX) OpraHbl UMMYHHOU
CUCTEMBI YeJIOBeKa. Y CTAHABJIMBATh
B3aMMOCBSI3U MEKY CTPOCHUEM
OpPraHoB 3aIIHUTHl U UX (PYHKITUSIMU B
Oprasusme
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9.12 | Pa3znpaxumocThb 2 PazngpaxxumocTs u perynsnus y PackpsIBaTh copepkaHie TEPMUHOB U
U perymsiuus y opraHu3zMoB. Paznpaxumocts y MOHSTHI: pa3IpaxuMOCTb, peryJsius,
OpraHu3MOB OJIHOKJIETOUHBIX OPraHu3MOB. TaKCHUCHI. | TAKCUCHI, POCTOBbIE BELIECTBA

PaznpaxumocTs 1 peryiasuus (aykcHHbI), HEpBHAs CCTEMA,
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y pacteHuil. PocToBbIE BellIECTBA U UX
3HAYECHHUE.

Hepsnas cucrema u peduiekropHas
peryisiuus y ;kMBOTHbIX. HepBHas
cucTtema U €€ OT/eIbl. DBOJTIOIMOHHOE
YCII0KHEHHUE CTPOCHUsI HEPBHOU
CHUCTEMBI y )KMBOTHBIX. OT/IEIIbI
TOJIOBHOTO MO3ra MO3BOHOYHBIX
KUBOTHBIX. Pediekc u pedekropHas
nyra. be3yCioBHBIE U YCIIOBHBIC
pedIeKcsl.

I'ymopanbHas perynsuus u
SHJIOKPUHHAsI CUCTEMA KUBOTHBIX U
yesoBeKa. JKee3bl SHIOKpUHHOU
CHCTEMBI U UX TOPMOHBI. JlelicTBHE
TOPMOHOB. B3auMoCBsI3b HEpBHOU U
SHJIOKPUHHOU CUCTEM.
['mmoTtanamorunodusapHas cucTeMa.
JdemoHcTpanumn

[optper: U. I1. [1aBnos.

Tabauiel u cxembl: «CTpOCHUE THAPHI»,
«CtpoeHue miaHapumn», « BHytpenHee
CTPOEHHE J0KIEBOTO YEPBSI»,
«HepBHas cuctema pbiO»,

«HepBHas cucTema JsIrymKn»,

pednexkTopHas peryisiius, pediekc,
pedekTopHas ayra, nepeIHUuN MO3T,
IIPOMEKYTOYHBIN MO3T, CPEJHUNA MO3T,
MO3KE€YOK, IIPOJAOJITOBATHI MO3T,
BEreTaTHBHAsl HEPBHAs CUCTEMA,
ryMopalibHas peryJssiius, FOpPMOHbI,
HH/IOKPUHHAs CUCTEMA,
rurnorajamMorunodpuszapHas cuctema.
XapakTepu3oBaTh Pa3IpakKMMOCTb
Yy OJHOKJIETOYHBIX OpPraHU3MOB H
pedIEKTOPHYIO  PETYIIALHIIO y
KUBOTHBIX.

Pa3nuuaTe Ha n300paXkeHUsX (cxeMax,
Ta0JIMIIAX, MYJISKAX) HEPBHYIO CUCTEMY
U €€ OT/AEJbl; OTAENbI TOJIOBHOI'O MO3ra
MO3BOHOYHBIX JKUBOTHBIX.

OnucelBaTh TYMOPAIbHYIO PETYISLHIO
Y )KHUBOTHBIX.

Pa3znuuaTe Ha n300paXkeHUsAX (cXeMax,
Ta0IMIAX, MYJISKAX) SHIOKPUHHYIO
CUCTEMY KUBOTHBIX M YEJIOBEKa.
Ha3piBaTh kene3bl SHIOKPUHHON
CHCTEMBI YEJIOBEKA M BhIpaOaThIBACMbIC
MMHU TOPMOHBL.

OnuceiBaTh AEHCTBUE TOPMOHOB.
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«HepsHas cucrema
npecMblKaronuxcsa», « Hepsuas

YcTaHaBIUBaTh B3aUMOCBSA3U MEXKIY
CTPOCHUEM OPraHOB HEPBHOM U
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cucreMma ntuny, «HepBHas cucrema SHJOKPUHHOM CUCTEM M MX (DYHKUMSIMHU
MJICKOTIUTAOIINX», «HepBHas cucTeMa | g opranusme.

YEJI0BEKA», « JHIOKPUHHAS CUCTEMAY, XapaxTepu30BaTh SBONIOMUOHHOE
«Pedexcy. YCII0KHEHHUE CTPOCHUSI HEPBHOU
OOopyaoBanue: MOJCIN T'OJIOBHOIO| CHCTEMbI Y JKHBOTHBIX

MO3ra pa3JInyHbIX )KUBOTHBIX

HToro gacoB 1o teme 17

10. | Tema «PASMHO>XEHUE U PASBUTUE OPTAHU3MOB»
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10.1

DopMbI pa3MHOKEHUSA
OpPraHU3MOB

DopMBI pa3MHOKEHUS OPTAaHU3MOB:
oecnoiioe (BKJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buasl Oecronoro
Pa3MHOXEHUS : TOYKOBAHUE,
CriopyJIsiiys, pparMeHTaIus,
KJIOHHPOBAaHUE.

JdemoHncTpanuu

Tabmuiel u cxembl: «BereratuBHOE
pa3sMHOXeHUE», « TUIIBI 0ecITooro
pa3sMHOXEHUA», «Pa3MHOKEHHE
XJIAMUJJOMOHATBI», «Pa3MHOKEHUE
IBIUICHBI», «Pa3MHOXKeHNE THAPH)

PackpbiBaTh conepxaHue TEPMUHOB U
IIOHATUI: Pa3MHOXKEHUE, ITIPOCTOE
JIeJICHUE, II0YKOBAHUE, CIOPYJIIALIMS,
BET€TATUBHOE PA3MHOKECHHUE,
bparmMeHTanus, KIOHUPOBAHUE, TAMETHI,
criepMaTo30u/1 (CriepMuil), SUIEKIIeTKa,
3UT0Ta, KOHBIOTALHsl.

[lepeuncnsiTb 0COOEHHOCTH O€CIONI0ro
¥ TI0JIOBOTO Pa3MHOXKEHUS OPTaHU3MOB.
XapakTepru3oBaTh CYyITHOCTh U ()OPMEI
0€ecI10JI0T0 pa3MHOXKCHHS OPTaHU3MOB;
Ouosoruueckoe 3HaYeHUE OECIIoIoro
pa3MHOKeHus. Pa3nnyare ciopy xak
CTIEMAIN3UPOBAHHYIO KIIETKY,
NpeaHa3HAYeHHYIO 17151 0eCIoIoro
Pa3MHOXKEHUS, ¥ CIIOPBI OAKTEPHIA.
OOBACHATH IPEUMYILECTBA IOJIOBOT'O
pPa3MHOXKEHUS HaJl OECITOIbIM.

PackpeIBaTh poJib KIIOHUPOBAHUS B
CEJIEKIIMU U CEJIbCKOM XO35MCTBE
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10.2

[TomoBoe
pasMHOXkeHue. Meno3s

[TomoBoe pasmuoxenue. [1omoBeie
KJIETKH, WiIu TaMeThl. Meiio3. Ctaaguu
Mmeio3a. [loBegenne xpoMocom B
Mmeno3e. KpoccuHrosep.
buonorudeckuii cMbICa Melio3a u
IIOJIOBOTO Tporecca. Meno3 u ero
MECTO B )KM3HCHHOM IIMKJIC
OpraHu3MOB.

JdemoHncTpanuu

Tabnuipl U cXeMbl: «Meno3y,

«XpOMOCOMBI»

PackpsiBaTh copep:kaHre TEPMUHOB U
MTOHSTHM: M€i103, OMBAJICHTHI,
KPOCCHUHTOBEP, UHTEPKUHE3,
HE3aBHUCHUMOE paclpe/iesieHue;
KPOCCHHIOBED.

PasnuuaTe Ha n300paXkeHusX (cxeMax,
Ta0IUIaXx) U MUKpOIIpenapaTax 3pebie
MOJIOBBIC KJIETKU MJICKOTTUTAIOIINX U
OpraHbl Pa3MHOKEHUS BBICIIINX
pacTeHU.

PackpriBaTh CylHOCTh Mel03a,
XapaKTepu30BaTh €ro OTJAEIbHbIC
CTaJIUH.

OnpenensiTb MecTo MeiHo3a B
KU3HEHHBIX IMKIAX Pa3IN4HbIX
OpPraHu3MOB.

OOBICHATH OMOJTOTUYECKUN CMBICIT
KPOCCHUHI'OBEPA, OIUCHIBATh €TI0
MEXaHU3M.

CpaBHUBaTh MEHO3 C MUTO30M;
pa3nuyaTh OTAEIbHBIE UX CTAIUM HA
MUKpOTIperapaTax 1 n300paxeHusIX
(cxemax, Tabnunax).

PackpbIiBaTh 3BOTIOLIMOHHOE 3HAYEHUE
MOJIOBOT'O Pa3MHOKEHHUSI OPraHU3MOB
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10.3

I'ameTorenes.
O6pa3zoBanue u
Pa3BUTHE TTOJOBBIX
KJICTOK

IIpenzapoasleBoe pa3BUTHE.
I'amerorenes y xuBoTHBIX. [10s10BBIE
xene3pl. O0pa3oBaHUE U Pa3BUTHE
IIOJIOBBIX KJIETOK. CriepMaTorenes u
ooreHe3. CTpoeHME MOTIOBBIX KIETOK.
Ormton0TBOpEHUE U SMOPUOHAIIBHOE
pa3BUTHE KUBOTHBIX. CTIOCOOBI
OILTIOIOTBOPEHMS: HAPYKHOE,
BHyTpeHHee. [lapreHorenes.
JdemoHncTpanuu

Tabnuie! U cxeMbl: «I"ameTorenes»,
«CTpoeHue AULEKICTKHA U

CIIEpPMAaTO30U1a».

O6GopynoBanue: CBETOBOM MUKPOCKOIT;
MUKPOIpENapaThl AULEKIETOK U
CIIEpPMAaTO30U/I0B.

JlabopaTopHas padora «3yueHue

CTPOEHHMS MOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOTIpEerapaTax»

PackpsiBaTh conepkaHue TEPMUHOB U
MOHSTHN: TAMETOTE€HES3, CIIEPMATOIEHES,
OOr€HE3, CECMCHHMKH, SSIMYHUKU,
CIIEPMATOTrOHHUH, CIIEPMATOLUTHI,
CIIEpMAaTHUbI, CIIEPMATO30M/Ibl, OOTOHHUH,
OOLMTBHI, MOJISIPHBIE TEJbLA, AUIEKIETKA,
aKkpocoma.

[IepeuunciisaTh cTaguu rameToreHesa y
YKUBOTHBIX.

OnuceiBaTh NpOLIECC TAMETOIEHE3A U ETO
[IEPUO/IbI, CTPOEHUE MOJIOBBIX KIIETOK.
Pa3nuyaTte ocobeHHOCTH
criepMaToreHesa u ooreHesza. OnucheIBaTh
IIPOLECCHI OCEMEHEHUS U
OIUIOIOTBOPEHUS, Pa3HbIC BAPUAHTHI
[IapTEHOTeHEe3a
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10.4

NupuBunyanbHoe
pa3BUTHE OPTraHU3MOB
— OHTOI'€HE3

NuauBuayaibHOE pa3BUTHE OPTaHU3MOB
(oHTOTEHE3).

OMOpHOJIOTHs — HAyKa O pa3BUTUU
opranusMoB. Mopgoeenes — oona u3
2/IABHBIX NPOOIEM IMOPUOTIOCUU.
Konyenyus mopgocenos u mooenu
mopgoeenesa. Ctanuu >MOpUoreHe3a
YKUBOTHBIX (Ha MPUMEPE JISTYIIKHN).

PackpbiBaTh comepxaHiue TEPMUHOB U
TOHATHN: OIUIOJIOTBOPEHUE, 3UTOTA,
0J1acToMep, aKpOCOMHasI peaKIus,
MPOHYKJIEYC, TApTCHOTEHE3,
aMOpuorenes, apodiaeHue, 61acTyna,
MOpYyJIa, TacTpyia, HeUpya,
OpraHoreHe3, SKToAepMa, Me30/IepMa,
DHTOJIEpPMa, IICJIOM, HEpPBHAs TPYOKa,
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Hpob6nenue. Tunsl 1poOaeHus.
Jemepmunuposannoe u
HeOdepMUHUPOBAHHOe OpobIeHUe.
bnacmyna, munwvr 6nacmyan.
OcobeHHocTu ApodieHus
MJIEKOITUTAIOITUX. 3apOIbIIIEBHIC
JUCTKH (TacTpyJisiius). 3aKaagKa
OpPraHOB U TKaHEH W3 3apOJIBIIIEBBIX
JUCTKOB. B3anmHoe BiIusHME YacTe
Pa3BUBAIOIIETOCS 3apOJIbIIIa
(oMOpuoOHaIbHASI MHAYKINA). 3aKIaaKa
IUTaHAa CTPOEHHUS )KUBOTHOT'O KaK
pE3yNbTAT HEPAPXUUECKHUX
B3aUMOJIEICTBUU I'eHOB. Biusinue Ha
AMOPHOHATIFHOE PAa3BUTHE PA3IUUHBIX
($haKkTOpOB OKpY’KAIOIIEH CpeIbI.
JdeMoHcTpanuu

[optper: X. [lInemaH.

Tabauiel u cxembl: «OCHOBHBIC CTAIIUU

OHTOI'CHE3a».

Oo0opynoBanme: moaenb «llukn
pa3BUTHUSA JIATYILIKN

Xopja, KAllleuyHas Tpyoxa.
OmnpenensiTe SMOPUOHATBHBINA TEPUO]T
pa3BUTHUS OPTaHU3Ma U OTHCHIBATH
OCHOBHBIE 3aKOHOMEPHOCTH JPOOIICHUS
— o0pa3oBaHue OJTHOCIOWHOTO
3apojbliia — 01acTyJbl; 3aBUCUMOCTb
xoza ApoOJIeHUsT OT KOJMYECTBA HKeJITKA
B STHIIEKIICTKE; TACTPYIISIIUIO U
opranorenes. OOBSICHITH dTarbl
nudpepeHInpOBKY TKAHEH,
o0pa30BaHus OPTaHOB U CUCTEM
OpIaHoOB.

XapakTepu3oBaTh PETyJISALHUI0
AMOPHOHATIBHOTO Pa3BUTHUS;
JI€TEPMUHALINIO U SMOPUOHAIIBHYIO
UHAYKLNIO; TEHETUUECKUNA KOHTPOJIb
pa3BUTHS.

OOO0CHOBBIBAaTh BpEIHOE BO3/CHCTBHE
TabAYHOrO JbIMA U AJKOTOJS Ha XOJ
AMOPUOHAIBHOTO U
MOCTIMOPHUOHAIBHOTO Pa3BUTHS
OpraHu3Ma YelloBeKa
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10.5

Poct u pasButue
YKUBOTHBIX

PocTtn Pa3BUTHUC JKUBOTHLIX.

[HocTamMOprOHAIBHBIN IEPUO.
[Ipsimoe 1 HenpsiMOe pa3BUTHE.

PazButue ¢ metamopdozom

PackpsiBaTh conep:kanne TEPMUHOB H
MOHSTHM: OHTOI'€HE3,
NOCTAMOPHOHANIBHOE Pa3BUTHE,
MeTamMopdo3, THIMHKA, POCT, CTApEHHE,

y 0€CTII03BOHOYHBIX U MO3BOHOYHBIX
YKUBOTHBIX. bruonornueckoe 3HaueHue
PSMOT0 U HEMPSIMOTO Pa3BUTHS, UX
pacrpocTpaHeHue B npupoje. Turbl
pocTa KMBOTHBIX. DAKTOPHI PETYJIISIINH
pocTa )KMBOTHBIX U ueioBeka. Ctaauu
MOCTAIMOPUOHAIIBHOTO Pa3BUTHS Y
KUBOTHBIX U yenoBeka. [leproibl
OHTOreHe3a yesnoBeka. CtapeHue u
CMEPTh KaK OMOJIOTHYECKHUE TIPOIECCHI.

JdeMoHcTpanuu
Tabmwuiel u cxeMsbl: «IIpsamoe u

HEIpsMOoe pa3Butue», «Pazsurue
MaMCKOro xyka», «Pazsutue capanum»,
«Pa3BUTHE JIATYIIKN.

IIpakTuyeckas padora

«BbIABIEHHE  NPU3HAKOB  CXOJICTBA
3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX)

CMEPTb.
XapakTepu3oBaTh MOCTIMOPHUOHATLHBIN
MEPHOJT Pa3BUTHS OpraHU3Ma M €ro
OCHOBHBIE ()OPMBI.

XapakTepu3oBaTh MPSMOE pa3BUTHE U
€ro TIEPHO/IBI.

W3narate conepkaHue TeOpHi CTapeHus
OpraHWU3MOB.

OOBsACHIATHL OMOJOrMYECKUI CMBICI
pa3BuTHI ¢ MeTaMOpPh030M
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10.6 | PazmHOXeHuE u 1 PasMHOXeHHEe U pa3BUTHE PACTCHUIA. PackpsIBaTh copepkaHue TEPMUHOB U
pa3BUTHE PACTCHUIN l'amerodur u cnopodur. Meiio3 B MOHSTUIN: TaMeTOPUT, criopodur,

KU3HEHHOM LIUKJIE PACTCHUMU. AHTCPHUINH, apXCTOHMH, 3aPOCTOK,
OG6pa3oBaHKe CIIOP B IPOLECCE Meio3a. | METacmopa, 3apOJIBIIEBhIH MEIIOK,
TaMeTorenes y pacTeHuii. | CHHEPIUIBI, AHTHIIObI, MHKPOCIIOPA,
OmnonoTBopeHue u pasButhe | PUIBIEBOE 3€PHO, TBOHHOE
pacTUTENbHBIX OpraHu3MoB. [[BoiiHoe | OIJIOAOTBOPCHHUE, POCT, MCPUCTCMA,
OILIOOTBOPCHHE y  LBETKOBbIX | KaMOWIi, IEpPHO/IBI OHTOrCHE3a
pacrenuii. O6pa3oBaHue U PA3BUTHE IBETKOBBIX PACTCHHUH.
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CEMEHU.
MexaHu3MBbl peTyJsaiuyd OHTOIEHE3a Y
paCTEHHUH U JKUBOTHBIX.
JdemoHncTpanuu

[optpert: C. I'. HaBamux. TaGauiis
U CXEMBbI: «/[BOWHOE
OIUIOJIOTBOPEHUE Y LIBETKOBBIX
pactenuii», «CTpoeHue ceMsiH
OJIHO/IOJIBHBIX U JIBY10JIbHBIX
pacteHuin», <« Ku3HEHHBIN UK
MOPCKOU KamycCTbD», «KU3HEHHBIN
IIUKJI MXa», «KU3HEHHbBIN IIMKJI
MArOPOTHUKAY, « KU3HEHHBIN ITUKIT
COCHBI».

JlaGopaTropHasi padora
«CTpoeHHe OpraHoB Pa3MHOKEHHUS
BBICIIIUX PACTCHUIN»

XapakTepu3oBaTh O0COOEHHOCTH
0€cIIoJIOro U IMOJIOBOTO Pa3MHOMKEHUS
LBETKOBBIX PACTCHUM.

Bbiaenars 0cOOEHHOCTH IPOTEKAHMS
raMeTOreHe3a y IBETKOBBIX PACTCHHIA.
OmnuceiBaTh NpoLECC IBOWHOTO
OIUIOJOTBOPEHMS Y IIBETKOBBIX
pacTeHHil U OOBICHATH €ro
MIPEUMYILIECTBA 10 CPABHEHUIO C
OIUIOJOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

Nroro yacos o teme 8
11 | Tema «I'eHeTHKa — HAYKa 0 HACJIEJACTBEHHOCTH U MI3MEHYMBOCTH OPraHU3MOB»
11.1 | Ucropus cranoBnenus |1 Hcropust CTaHOBIIEHUS U pA3BUTHSA PackpeiBaTh coaep:kaHW€ TEPMHUHOB H

Y Pa3BUTHS T€HETUKH
KakK HayKH

TEeHETHKHU KaK HayKu. PaGoThI

I'. Mengens, I'. ne ®puza, T. Moprana.
Ponb oTeuecTBEHHBIX YUEHBIX B
Pa3BUTHH I'eHETUKHU. PaboThI

H.K. Konsmosa, H.I1. BaBuiosa,

MMOHSTHUM: TEHEeTHUKA, T'CH.
JleMOHCTpUpOBaTh 3HAHUS UCTOPUU
BO3HHMKHOBCHHS I'€HETHKHU.

XapakTepu30BaTh OCHOBHBIE ATaIIbI
Pa3BUTHUS TEHETUKH KaK HayKHU
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A.H. benozepckoro, I'.J[. Kapnieuenxo,

IO.A. ®ununuenko, H.B.
TumodeeBaPecoBckoro.
JdemoHcTpanuu

[loprpetsl: I'. MeHnuens,

I'. Ie ®pus, T. Mopras,

H. K. Konsnos, H. 1. BaBuos,
A. H. benozepckuii,

I'. 1. Kapneuenko,

0. A. ®unnmyenHko,

H. B. Tumodeen-Pecorckmii
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11.2 | OcHOBHBIE IOHATHS U 1 OCHOBHBIE TEHETUYECKUE TTOHATHUS U PackpeiBaTh conepxanne TEPMUHOB U
CHUMBOJIbI TEHETUKU CHUMBOJIBI. ['OMOJIOTHYHBIE XPOMOCOMBI, | IOHATUN: HACIIEICTBEHHOCTD,
aJUIeNIbHbBIE TEHBI, AIbTEPHATUBHBIC HacJe/10BaHue, U3MEHYUBOCTb, F€HOTHII,
MPU3HAKHU, TOMUHAHTHBIN U (dbeHoTHM, reHOM, JIOKYC, XPOMOCOMBI,
pelLeCCUBHBIN MPU3HAK, TOMO3UTOTA, aJUIeJIbHBIC TEHBI (aJUIENN),

TeTEePO3UT0Ta, YNCTas JIUHUS, THOpU/IbI, | AJTBTCPHATHBHBIC MPU3HAKH,
reHotur, peHotun. OCHOBHbIE MeTOABl | TOMO3HUI'0TA, FETCPO3UTOTa,

FeHeTHKHU: THOPUI0NOrHYECKHUIA, JIOMUHAHTHBIN MTPU3HAK, PELIECCUBHBII
IUTONIOTHYECKHUIA, MPU3HAK, YUCTAs JIMHUS, TUOPUJIBI.
MOJIEKYJISPHOTEHETHUYECKHIA. [Tonb30BaTHCS TEHETUYECKOU
JlemoncTpaun TEPMHUHOJIOTUEN U CUMBOJIMKOMN [1JIs1

3alIUCHU CXEM CKpEIIMBaHUS
TaOnuib!: «MeTonbl TE€HETUKN,

«CxeMbl CKpPCIINBAHU.

JlaGopaTopHasi padora
«/Ipo3odniia kak 00BEKT FreHEeTHUECKUX
HUCCIICJOBAaHUN)

Htoro yacos o reme 2

12 | Tema «3aKOHOMEPHOCTH HACIEACTBEHHOCTH»
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12.1 | 3akoHOMEpHOCTH MoHorubpuiHoe CKpelrBaHue. PackpeiBaTh conepxanne TEPMUHOB U
HacJeg0BaHUA [IepBblii 3aKk0H MeHaens — 3aK0H MOHSITUN: MOHOTUOPUIHOE
MPU3HAKOB. eaMHO00pa3ust THOPUIOB MEPBOTO CKpEIIMBaHUE, YACTOTA raMeT,
Mownorubpuatoe 1okoJieHus. [IpaBuino OMUHHUPOBaHHUs. | JOMHHHUPOBAHME, PACIICIICHUE
CKpCIIMBAHUC Bropoii 3akoH Mennens — 3aKkoH IIPU3HAKOB.

pacuieruieHus MPU3HAKOB. OnuceiBaTh onbITel . Menaens mo
[uTonornyeckne OCHOBBI M3YYEHHIO HACJIE0BAHUS OJHOU Maphl
MOHOTHOPUTHOTO CKPEIIMBAHUS. MPU3HAKOB Y TOPOXa MTOCEBHOTO.
['unoresa 4uCTOTHI Tamer. [TpuBoaUTH POPMYIUPOBKU MEPBOTO U
JleMOHCTpAL T BTOpOTro 3aKoHOB I'. Menpens (3akoHa
Hoptper: I'. Menzes. eMHO00pa3usi THOPUIOB MEPBOTO
Tabauusl u cxemsl: «IlepBslit u Bropoii | [OKOJICHUS, 3aKOH PACIICTUICHAS
3akoHbl MeHnens». ObopyaoBanue: NPU3HAKOB) U OOBICHATE X

MOJIeNb JUIsl JEMOHCTPALIMU 3aKOHOB HUTOJIOTUICCKUC OCHOBBI.
eIMHOO00PA3Hs THOPHIOB IEPBOTO CocTaBisTh CXeMbl MOHOTUOPHUTHOTO
TIOKOJICHUS M paciieIicHus Mpu3Hakos; | CKPCHIMBAHNS 1 PCIIATh FTCHCTHICCKUC
CBETOBOI MUKDOCKOTI, MHKpOTperapat: | 331441 Ha MOHOTHOpHjIHOE
«Ipozodumar. CKpCIUBAHHC

IIpakTuyeckas padora «/3yuyenue

pE3yJIbTATOB MOHOTHOPHJIHOTO

CKpELIMBAHUs y IpO30(PUIbDY

12.2 | Aranusupyromiee AHanu3upyrouee CKpelnuBaHue. PackpeiBaTh conepxanne TEPMUHOB U
CKpELIUBaHUE. [IpomMeKyTOUHBIN XapaKTep MOHATUM: aHAUIU3UPYIOLIEe
Henonnoe HaclyienoBanud. Pacuiernienue CKpELIMBAaHUE, HETIOJIHOE
JOMUHUPOBAHHE IPU3HAKOB IPU HENOJIHOM JOMUHUPOBaHUE, KOJOMUHUPOBaHHUE.
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JOMUHUPOBAHHUH.
JdemoncTpanuu
Tabauibl ¥ cXeMbl: «AHAIM3UPYIOLIEe

CKpPCIIUBAHUCH, «Henonnoe
JOMUHHUPOBAHUCH

CocCTaBsATh CXEMbI AaHATTU3UPYIOIIETO
CKpEIIMBaHUS U pelaTh FTeHETHUECKUE
3aJja4M Ha aHAJIM3UPYIOIee
CKpEIIMBAaHUE W HEIOJIHOE
JIOMHHUPOBaHHE

12.3

JHuruOpuaHoe
CKpEIIMBaHuE

JuruOpuaHoe ckpeuuBanue. Tpetuid
3aKOH MeHiensl — 3aKOH HE3aBUCHUMOTO
HaCJIE0BaHUs MPU3HAKOB.
[utonornueckue OCHOBBI
TUTHOPUIHOTO CKPEIIUBAHUS.
JdeMoHcTpanuu

[loprper: I'. MeHnens.

Tabmuiel u cxeMbl: « TpeTuit 3aKoH

Meunngensy.

Oo0opynoBanue: Mojeib TS
JIEMOHCTpaIuu 3aKOHa
HE3aBHCHMOI'O HacJIEJOBaHHUS

MPU3HAKOB; CBETOBOMl MHUKPOCKOII;
MUKpompemnapat «/[po3odumar.
IIpakTuyeckas padora
«3yuenue pe3ynbTaToB
TUTHOPUIHOTO CKPEITUBAHUS Y
JPO30(UITBI»

PackpeiBaTh copepxaHue TEPMUHOB U
MOHSATUIN: TUTUOPUIHOE CKPEIUBAHHUE,
dbenotunuueckuit pagukain. ONuceBaTh
onbITel ['. MeHiens 1o u3y4yeHuto
HACJIEJIOBAHUS JBYX IMap MPU3HAKOB Y
ropoxa mocesHoro. [Ipyusoauth
bopMyITUPOBKY TpeThero 3akoHa .
Menpens (3akoHa HE3aBUCUMOTO
HaCJIeJOBAaHUS MPU3HAKOB) M OOBSICHSITH
ero IIMTOJIOrMYE€CKHE OCHOBBI.
[IpumeHsATh MATEMATUUYECKUHN PACUET C
MTOMOIIIBI0 (PEHOTUIMUYECKOTO paIuKaia
Y METOJIa IEPEMHOXKECHUS BEPOATHOCTEN
BAPUAHTOB PACHICIUICHUS TPU3HAKOB Y
MTOTOMKOB I10 (DEHOTHITY U TEHOTHITY.
CoCTaBIATh CXEMBbI TUTHOPUIHOTO
CKpEUIMBAHUS U PEIIATh TCHETUYECKUE
3aJ1a4M Ha TUTUOPHUIHOE CKPEITUBAHKE
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12.4

CruensieHsoe
HaCJIEIOBAHUE
MIPU3HAKOB.

CuermieHHOe HacleqOBaHUE MPU3HAKOB.
Pa6otet T. Moprana. CuerieHHoe
HacJIeIOBaHUE F'€HOB, HAPYILICHHE

PackpsIBaTh copepkaHie TEPMUHOB U
MOHSATHI: CLICTUICHHOE HACJIEI0BAHUE,
HapyILIECHUs CLUEIUICHUS T€HOB,

XpOoMOCOMHas TEOpus
HACJIEICTBEHHOCTU

CUEIJICHUS] MEXAY F€HaMH.
XpOMOCOMHas TEOpUs
HACJIEICTBEHHOCTHU.
JdemoHcTpanuu

Iloprpet: T. Mopras.
Ta0munel U cxeMbl: «CHerieHHOe

HaCJICAOBaHHC IMPU3HAKOB y

JPO30(UITBI.

Oo0opynoBanue: MOJEIb s
JEMOHCTpPAIIUU CLETUICHHOTO
HaCJIeIOBAHUS MMPU3HAKOB.

KPOCCHHTOBEp, peKOMOUHAIINSI T€HOB,
TE€HETUYECKHUE KapThl, MOPTraHU/IA.

[TpuBoAUTH (POPMYIUPOBKH 3aKOHOB
Moprana (3aKkoHa CLIETJIEHHOTO
HAaCJIEJOBAaHUSI TEHOB M 3aKOHA
HapyUICHUS CUETUUICHUS MEXI1y TeHAMM )
U OOBSACHATH UX IIUTOJIOTUYECKUE
OCHOBBL.

[lepeyucnsiTb OCHOBHBIE TTOJIOKEHHUS
XpOMOCOMHOM TEOPUHU
HACJIEICTBEHHOCTH.

Pemlatp reHernueckue 3amadyd  Ha
CUEIJIEHHOE HACJIEJOBAaHUE TE€HOB W
HapyLICHUE CUEIUICHUS MEXIY T€HaMHU
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12.5

I'emeTnka moma

I'eneruka nosa. XpoMOCOMHBIN
MEXaHU3M OIPEIEIICHUs T10JIa.
AyTOCOMBI U MOJOBBIE XPOMOCOMBI.
['omoraMeTHsIil ¥ T€TEPOraMETHBIN I10JI.
I'eneTnueckas CTpyKTypa MOJIOBBIX
xpoMocoM. HaciienoBanue npus3sHaKos,
CLCIIJICHHBIX C IOJIOM.

JdemoHncTpanuu

TaOauubl ¥ cxembl: «I'eHeTHKa nojaay,

«Kapuortun yenosekay, «Kapuorun
npo3oduiibly, «KapuoThi nTUiibn

PackpbiBaTh conepxaHue TEPMUHOB U
IIOHATUM: ayTOCOMBI, I10JIOBbIE
XpPOMOCOMBI, TOMOT'aMETHBIH 11071,
reTEepOraMeTHbIN I10JI.

OOBIICHATH XPOMOCOMHBIN MEXaHU3M
OIIPEJIEJICHHUS T10J1a Y OPraHU3MOB.
IIpuBOAUTE NIPpUMEPBI HACTIEAOBAHUS
IIPU3HAKOB, CLIEIJICHHBIX C I1OJIOM.
CocTaBiATh CXEMBbI CKPELIMBAHUS U
pelaTh FeHETUYECKUe 3a1a4l Ha
HacJIeI0BaHNE NPU3HAKOB, CLEIJICHHBIX
C II0JIOM.

[TpuBOIUTH MPUMEPHI TEHETUICCKUX
3a0oseBaHmi U 1eEKTOB

Y OPraHu3mMoB, CBA3aHHBIX C ITIOJIOBBIMHU

XpPOMOCOMaMH
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12.6 | ['enorum kak
EeJIOCTHASA CUCTEMA

I'eHoTHII KaK LI€IOCTHAs CHUCTEMA.
[InelioTponuss — MHOXECTBEHHOE
JercTBUEe TreHa. MHOKECTBECHHBIN
aAJICIIU3M. BzaumoneiictBue
HeaJJICJIbHBIX T€HOB.
KomniemeHnTapHOCTB. DnincTas.
[Tomumepus.

I'eHeTnyeckuii KOHTPOJb pa3BUTHUSA
pacTeHui, )KUBOTHBIX U YEJIOBEKA, a
Takke (PU3UOJIOTHIECKUX MTPOIIECCOB,
MOBEJICHUSI 1 KOTHUTUBHBIX ()YHKITUH.
I'eHeTnueckue MeXaHU3MBI
cuMOHoOreHe3a, MexaHu3Mbl
B3aNMOJICVCTBUSA «XO3IUH — IMapa3zuT»
U «XO3SIMH — MUKPOOHOM.
['eHeTnueckue acieKTbl KOHTPOJIA U
W3MEHCHUS HACJICJICTBCHHOM
nH(OpMaIMK B TOKOJICHUAX KICTOK H
OpPraHU3MOB.

JdemoHcTpanumn

Tabaumbl 1 cXeMbl: «MHOKECTBEHHBIN
alenu3my; «B3anmopencTBre reHOBY

PackpeiBaTh conepxanne TEPMUHOB U
TOHATUN: MHOXKECTBEHHOE JIEMCTBUE
reHa (ruieliorponus),
KOMIUJIEMEHTapHOCTb, UCTA3,
MOJIUMEPHS.

Onpenenste (HOpPMBI  B3aUMOJEHCTBUS
aJUICNIbHBIX U HEAJIJIEIbHBIX T€HOB.
[IpuBOAUTE NIPUMEPBI INIEMOTPOITHOTO
JICUCTBUS T'€HOB.

Pemiate reHeTHueckue 3ajauyd  Ha
B3aUMOJICCTBUE HEaJJICJIbHBIX
I'€HOB

HToro 4yacoB 1o teme

10

13 | Tema «3aKOHOMEPHOCTH U3MEHYHBOCTH

113



®denepanbHas padouas mporpamma | buonorus. 10—11 knaccest (yrinyOn€HHbIA YPOBEHD)

13.1 | I3mMeHuYuBOCTH B3aumopenictBue reHotuna v cpenbl | PackpsiBaTh colepkaHue TEPMUHOB U
NpU3HAKOB. Buibl npu GOpMUPOBAHUM (PEHOTHUIIA. MOHSTUN: U3MEHYHUBOCTb,
M3MEHYHUBOCTHU N3MeH4YnBOCTH IPU3HAKOB. HEHACJIEACTBEHHAss U3MEHUYUBOCTD,

KauecTBeHHBIE U KOJTMYECTBEHHBIE HACJICICTBEHHAsl U3MEHYUBOCTbD.
MPU3HAKKU. BUIbI NI3MEHYMBOCTH: CpaBHMBATh HEHACJIEICTBEHHYIO
HEHACJIEICTBCHHAs U HACJICACTBECHHA. U3MEHYMBOCTD C HACJIEICTBEHHOM.
JleMOHCTp ALK [IprBOIUTE MPUMEPHI KAYECTBEHHBIX U
Ta6uLb! 1 cxeMbl: «BHbI KOJINYECTBEHHBIX HpI/ISHa;KOB
OpPraHu3MOB, IIPOSIBJIICHUN Y
VU3MEHYHUBOCTI. .
OpPraHU3MOB HEHACJIEACTBEHHOU U
ObGopynoBanne: XHBEIE K I ep6apfn,1e HACJIEICTBEHHOW U3MEHYHUBOCTHU
DK3EMIUISIPbl KOMHATHBIX PACTCHUM;
pucynku (potorpadun) KUBOTHBIX C
pa3IUYHBIMU BUJIAMUA U3MEHUYUBOCTH

13.2 | MoauduxanmonHas MoaudukannoHHas U3MEHUYUBOCTb. PackpeiBaTh copepxaHue TEPMUHOB U

N3MCHUYHNBOCTH Poib Cpcabl B (1)OpMI/IpOBaHI/II/I HOHSITUM: MO I[I/I(bI/IKaHI/IOHHaH, UJInu

MOAU(GUKAITMOHHON N3MEHYHUBOCTH.
Hopwma peakuuu npusHaka.
BapuanuoHHbIi psaa U BapuanuoHHAas

kpuBas (B. Noranucen). CoiicTBa
MOIU(PUKAIUOHHON H3MEHYNBOCTH.
JdemoHcTpanumn

TadaUIBl U CXEMBI':

«MoaundukamoHHass H3MEHIUBOCThY.
O0opynoBaHue: )KUBBIE U TepOapHbBIC
IK3EMIUTSIPb KOMHATHBIX PACTCHHIA;

dbenoTunrUeckasi, ”3AMEHUYUBOCTD,
BapUaHTa, BAPUALIMOHHBIN psij,
BApHALMOHHAs KpUBasi, HOpMa
peakiuu Mpu3HaKa, Moau(UKAIUH.
XapakTtepu3oBaTh CBOMCTBA
MOAU(UKATUOHHON U3MEHYUBOCTH.
[Toka3sIBaTh pOb YCIOBHUM BHEIIHEN
CpeIlbl B pa3BUTUU MOIU(PUKAITMOHHOM
M3MEHYUBOCTU y OpraHu3mMoB. CTPOUTH
BAPHUALMOHHBIE PSAJIbI U
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pucyHkH (pororpadun) KUBOTHBIX

¢ mpuMepaMu MOAU(PUKAITMOHHON
n3MeHuYnBOCTU. JIabopaTopHas
padora

«MccnenoBanue 3akOHOMEPHOCTEMN
MOIU(PUKAIUOHHON H3MEHYNUBOCTH.
[IocTpoeHne BapUaLMOHHOIO psifia U
BAPUALMOHHOW KPUBOW»

rpaguk  KPUBOH  HOPMBI  PEAKIIUH

IIPU3HAKOB Y Pa3JIMYHBIX OPTaHU3MOB
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13.3 | I'eHOTHIIMUECKAS I'enoTunuueckas N3MEHYHUBOCTb. PackpeiBaTh conepxanne TEPMUHOB U
U3MEHYUBOCTb. CBoliCcTBa TCHOTUITMYECKOM MOHATHI : KOMOMHATHUBHASI
KomOuHaTnBHAas U3MEHYMBOCTU. BUbI FEHOTUIIMYECKON | N3BMEHUYNBOCTh, MyTAITHOHHAS
W3MEHUYHMBOCTh M3MCHYMBOCTH: KOMOMHATHBHAS, W3MEHYUBOCTh, KOMOMHAIIUY, MyTaIlUU.

MyTallMOHHAA. XapakTepu3oBaTh CBOMCTBA
KomOuHaTtuBHaAs M3MEHYHBOCTb. FeHOTHITMYECKOM M3MEHUYHNBOCTH.
Melio3 1 MoJIOBOM ITPOLIECC — OCHOBA OnuceiBaTh MENWO3 U MTOJOBOM MPOLIECC
KOMOHWHATUBHON U3MEHYMUBOCTH. Poipb | KAK OCHOBY IPOSIBIIEHUS Y OPTaHU3MOB
KOMOMHATUBHOU U3MEHUYNBOCTU B KOMOMHATUBHON U3MEHYHUBOCTH.
CO3JIaHUHU TEHETHYECKOTO [Toka3bIBaTh HA KOHKPETHBIX TPUMEpPAX
Pa3HOOOpPA3Hs B IIPeIeIax OIHOTO POJIb KOMOMHATUBHOW M3MEHUYUBOCTH B
BUIIA. CO3JJaHUH TeHETUUYECKOT0 Pa3Ho00pa3us
JleMoHCTPAIMH OPraHW3MOB B MpeEEax OJJHOTO BU/IA.
Tab6nuie! U cxeMbl: «KoMOMHAaTUBHAS CpaBHMBATb T€HOTHIIHECKYIO .
H3MEHUIBOCTEY, «Meio3y, U3MEHYUBOCTD ¢ MOJIU(PUKAITMOHHOM
«OnI010TBOPEHUEY

13.4 | MyranuoHHas MyTannoHHast U3MEHYUBOCTh. Buabl PackpsiBaTh conep:kaHrie TEPMUHOB U
W3MEHUYMBOCTb. MYTAIii: TEHHBIE, XPOMOCOMHBIE, MOHATHN: MyTallil, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHble. CLIOHTaHHbBIE U nepecTpoiiku (abepparun),
MYTallMOHHOTO WHAYLIUPOBAHHBIC MYTAIlUU. S I€pHBIC | MOJMUILIOW/INS, AHEYIUIOUIUS, MyTaHT,
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npouecca.
OIUreHeTuKa

Y LUTOIUIA3MATUYECKUE MYTAIUU.
ComaTnyeckre 1 OJIOBbIE MyTalIH.
[IprunHBI BOSHUKHOBEHUSI My TaLIUM.
MyTareHsl 1 UX BJIUSIHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Mpoliecca. 3aKOH
TOMOJIOTUYECKUX PAJIOB

B HACJICICTBEHHOW U3MEHUYUBOCTHU
(H.W. BaBuiioB). BHesinepHas
M3MEHYMBOCTb U HACJIEACTBEHHOCTb.
Inuzsenemuka u INUSEHOMUKA, POJlb
SnuUeeHemu4ecKux paxkmopos 8
Hacn1e008aHUulU U USMEHYUBOCTNU
GeHomunuuecKux npu3HaKos y
OP2AHU3MOS.

JdeMoHcTpanuu

[optpetsl: I'. e ®pus, B. Moranuces,
H. 1. BaBunos.

Tabdnuiel U cxeMbl: «I eHETUYECKHUE

3a00JIEBaHHU YEIOBEKAY, « BUIbI
MYyTaLumn».

O0opynoBaHue: )KUBBIE U TepOapHbBIC
IK3EMIUTSIPbl KOMHATHBIX PACTCHHIA;
pucyHku (potorpadun) KUBOTHBIX C

MYyTarcHbl.
IIpuBoaUTH [IPUMEPBHI MYyTaLuH,
BCTPEUYAIOIINXCS Y PA3HBIX OPraHU3MOB.
KnaccuduumpoBate  MyTanuu 1o
pa3HbIM OCHOBAHUSIM.

Pa3znuuaTe Ha n300paXkeHusAX (cxeMax,
Ta0IUIaX) TeHHbIC MYTallUH,
XPOMOCOMHBIE MEPECTPOUKH PA3HBIX
BUJIOB: JIE€JICLIUU, TYTUTUKALIUH,
TPaHCJIOKAIlMM, UHBEPCUU; TEHOMHBIE
MyTallHH.

CpaBHMBATh MeEXIy CO0OW MyTaluu
Pa3HBIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTAllMOHHOW M3MEHUYNBOCTU. Ha3bpiBaTh
MIPUYMHBI MYTaIlU, BBISIBIISTh
HMCTOYHUKH (PAaKTOPOBMYTAreHOB B
OKpYy>karoliei cpenie (KOCBEHHO).
[TpuBouTH POPMYIUPOBKY 3aKOHA
TOMOJIOTUYECKHUX PAZIOB U
HAaCJIEICTBEHHOU M3MeHUYNBOCTH H.

. BaBuioBa 1 000CHOBBIBATh €0
3HAYEHHUE ISl TPAKTUKH CEITBCKOTO
X0341CTBa
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pasiin4YHbIMU BUAAMHW HW3MCHUYMUBOCTH.
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IIpakTHyeckas padora
«MyTanuu y 1po30(uiibl (Ha TOTOBBIX
MUKpOTpEnapaTax)»

Htoro

qacCoOB II0 TEMC

6

14

Tema «I'eHeTHKA Ye10BEKA»
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14.1

['eneTuka uenoBeka.
MeToasl MEMUITMHCKON
T€HETUKU

Kapuorumn uenoseka. Mexaynaponnas
MpOrpamMMa UCCIIEI0BAHUS T€HOMA
yenoBeka. MeToibl U3y4eHUs TEHETUKU
YeJI0BEKa: N'€HEeaJOrMYeCKUM,
OJIM3HEIOBBIN, IIUTOTCHETUYECKHH,
MOMYJISIUOHHO-CTATUCTUYECKU I,
MOJIEKYJISIPHO-TE€HE TUUECKHU.
CoBpeMeHHOE OnpeAeIeHUE TeHOTUIA:
MOJTHOT€HOMHOE CEKBEHUPOBAaHUE,
T€HOTUIIUPOBAHUE, B TOM UHUCIIE C
nomoisio I11[P-ananu3a.
HacinencrBennsle 3a00J1eBaHUS
yeJioBeka. [ eHHbIE 1 XpOMOCOMHBIE
0os1e3HM YeJioBeKa. boie3nu ¢
HaCJIEACTBEHHOM
MPEPACIIONONKEHHOCTHIO. 3HAUCHUE
MEIUIIMHCKON T€HETUKU B
MPEIOTBPALLICHUH U JICUCHUHU
FeHETUYECKHMX 3a00JIEBAHNH YEIOBEKA.
MeauKo-reHETUYECKOe
KOHCYJIbTUpOBaHue. CTBOJIOBBIE
KiIeTKH. IIoHATHE «reHEeTUYECKOTO

PackpeiBaTh conepxanne TEPMUHOB U
IIOHATUM: CEKBEHUPOBAaHUE, KapTa
XpOMOCOMBI, MPOOAH/I, HACTIEICTBCHHbBIC
0oJie3Hn (MOHOTCHHBIC, TTOJTUTCHHEIC,
TE€HHbIC, XPOMOCOMHBIE),
MEIMKOT€HETUYECKOE
KOHCYJIbTUPOBAHUE, JOPOI0BAS
JIMarHOCTUKA, aMHUOIICHTE3.
[lepeyucnsate 0COOCHHOCTH U3YUCHUS
T€HETUKHU YEJIOBEKA U METO/IbI
MEIUIMHCKON T€HETUKH.
XapaKkTepu30BaTh METOIbl U3yUEHHUS
IE€HETUKH YeJIOBEKa (TeHEalIOrHYECKHUiA,
OJIM3HEIOBBIN, IINTONCHETUYSCKHI,
MOJICKYJIAPHO-TEHETUYECKHH,
MONYJIAIIMOHHO-CTATUCTUYECKHI ).
OnuceIBaTh LENH, 3aJa41 U JOCTHKECHUS
MEXKIYHAPOIHOM ITporpaMmebl «I eHoM
yenoBeka». PasnnyaTe Ha N300paeHUsIX
(cxemax, TabIauIIaX) KapThl XpOMOCOM
(renernyeckue, HU3NIECKUE,
CHKBEHCOBBIE).
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rpy3a». OTUYECKHE ACTIEKTHI
UCCJIeIOBaHUl B 00J1acTh
peaaKTUPOBAHUS TEHOMA U CTBOJIOBBIX
KJIETOK.

I'enetnueckue GpakTopbl MOBBILIEHHON
YyBCTBUTEJIBHOCTU YEJIOBEKA K
(bu3HMUECKOMY U XUMHUYECKOMY
3arpsiI3HEHUIO OKPYIKAIOIIEH Cpeibl.
['eneTnueckas npeapacnoioKeHHOCTh
YeJIoBeKa K MaTOJIOTHUSIM.

JdeMoHcTpanuu
Tabmwmiel u cxeMbl: «Kapuotumn
YeJI0BEKa», «METOIbl U3yUYEHHUSI

T€HETHKH YeJIoBeKay, «I eHeTHYeCKue
3200JIEBAHUS YEJIOBEKA).
IIpakTuyeckas padora

«CocTaBlieHHE B aHAJIU3 POJIOCTOBHOM

OnuceIBaTh METOJIBI COBPEMEHHOTO
OTIpeICIICHHs TEHOTHIIA OPTaHU3Ma!
MIOJITHOTEHOMHOE CEKBECHUPOBAHHUE,
TCHOTUITMPOBAHUE, B TOM YHUCIIEC C
nomoipo I11[P-ananu3a.
XapakTepu30BaTh HACICACTBCHHBIC
3a00JIEBaHUs YeJIOBEKa U 3a00JIEBaHU
C HaCJIEACTBEHHOU
MIPEIPACIIOIOKCHHOCTBIO.
CpaBHUBATh '€HHBIC, XPOMOCOMHBIC
00J1e3HM YeJIOBEKA U OOJIE3HU C
HAcCJIeICTBEHHOU
MIPEAPACTIONIOKEHHOCTHIO.
YcraHaBIMBaTh B3aUMOCBS3b MEXKTY
HAacJIeICTBEHHBIMU 3a00JIEBAaHUSIMU

YeJI0BEKA U UX T€HETUYECKOU OCHOBOM.

OO0OOCHOBBIBAThH 3HAYEHHUE
MEIUKOT€HETHYECKOTO
KOHCYJIbTUPOBAHUS B
MIPEAOTBPAIICHUH U JICUCHUN
HACJIEICTBEHHBIX 3a00JIEBaHUIT
YyeJIOBEKa

Utoro

4acoB I10 TEME 3

15

Tema «CeJiek1usi OpraHu3MoB»
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15.1

OCHOBHBIE TOHATHUA
CEJIEKIIUU

JloMecTukamus u CeNeKIusl.
3apoKIeHUE CENCKIINU U
noMmectukauu. Yuyenne H.M.
Basunosa o LlenTpax

PackpriBaTh coiep:kaHre OCHOBHBIX
TTOHSATHUM: CEIICKITUS, JOMECTHUKAIIUS,
MPUMUTHUBHAS CEJICKITHS,
KOMOMHATHBHAsI CEJICKIIUSI, COPT,
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IPOUCXOKIEHUS U MHOT000pa3us

KYJIbTYPHBIX pacTeHUu. Poib cenexunmn

B CO3JJaHUM COPTOB PACTEHHI U TTOPOJ]
#KUBOTHBIX. COpT, MOpOAA, IITAMM.
3aKOH rOMOJIOTUYECKUX PSIJIOB B
HaclieAcTBeHHON n3MeHunBoct H. M.
BasuiioBa, ero 3nauenue s
CEJICKIIMOHHON PadOoTHI.
JdemoHncTpanuu

[loprpeter: H. U. BaBuios,

N. B. Muuypusm, I'. /1. Kapneuenko,
IT. II. JIykpanenko, b. JI. Actaypos.
Tabmwmiiel u cxeMbl: «L{eHTpbI

MIPOUCXOXKIEHUSI U MHOTO00pa3us
KyJbTYPHBIX PACTCHHI», «3aKOH
TOMOJIOTHYECKUX PAJIOB B
HACJIEICTBEHHOW N3MEHUYUBOCTH.
JlabopaTopHas padora «l3ydyeHue
COPTOB KYJIbTYPHBIX PACTEHUI U
OPOJ AOMAITHUX

ZKHUBOTHBIX»

HOpoJIa, TaMM.

HCPC‘H/ICHHTB OCHOBHBIC 3TaIlbl Pa3BUTHA

CCJICKIMHM KaK IIponecca N HayKH.

XapakTepu3oBaTh COACPKAHUE YUCHHS

IHenTpax
MHOT000pa3usi

H. W
IIPOUCXOXKACHUS U

BaBuiioBa 0

KYJbTYPHBIX PACTEHUH.

[Toka3biBaTh LIEeHTpBI MPOUCXOKICHUS U
MHOT000pa3ust KyJIbTYPHBIX PACTEHUN U

HCHTpBI JOMCCTHUKALIUHU JOMAIIHUX

JKUBOTHBIX Ha KapTC MHPA, CBA3bIBATb UX

MECTOIIOJIOKEHUE C OUYaraMu
BO3HUKHOBEHUS JIPEBHEUIIINX
[UBWJIA3AINAHN.

CpaBHMBATh COPT, MOPOIY, IITAMM C

BUJIAMU-POJUYAMH.
OO0OOCHOBBIBAThH 3HAYEHHUE 3aKOHA
TOMOJIOTUYECKHUX PSIZIOB B
HaCJIEICTBEHHOU M3MeHUYUBOCTH H.
H. BaBunoBa 1151 CeJICKIIMOHHOM
paboTBhL.

OnuceiBaTh NEPCHEKTUBBI
JIOMECTUKALMU U CO3JJaHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUH, TOPO]
JIOMAIIIHUX KUBOTHBIX U IITAMMOB
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MHKPOOPTraHU3MOB
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15.2

Mertoubl
CEJICKIIMOHHON pabOoTHI.
CoxpaHeHue, n3y4eHHe
Y UCIOJIb30BaHUE
TreHEeTHYECKHUX

pecypcoB

Mertonbl CeneKIMOHHON PabOTHI.
HckyccTBeHHBIN OTOOP: MaccoBbIi U
WHJMBUIYaJbHBIA. DTaIbl
KOMOUHAIIMOHHOM CEJICKIIUU.
HcnbiTanue npou3BOAUTENEH 110
noToMcTBY. OTOOp 10 TEHOTHUITY C
MOMOIIIBIO OIEHKHU (heHOTHUTIA
MOTOMCTBA U OTOOP IO TEHOTHUITY C
nomoiipio aHanu3a JJHK.
HckyccTBEeHHBIN MyTareHes3 Kak METO/1
CEJICKIIMOHHON paboThl. PaguanmoHHbIiM
Y XUMUYECKHI MyTareHe3 Kak
VCTOYHUK MYTallUil y KyJbTYPHBIX
¢dbopm opranuszmos. Mcnonb3oBanue
T€HOMHOTO PEAAKTUPOBAHUS U METOJOB
pexkomOuHanTHBIX JIHK 11 monmydyenus
MCXOJIHOT'0 MaTepuaa JJis CEJICKIHUU.
[lony4enue noJruIIon10B.
BryTtpuBugoBas rubpuan3anus.
biM3KOpOICTBEHHOE CKPEIINBAHNUE,
wi nHOpuanHT. HepoactBennoe
CKpelllBaHUE, WU ayTOPUIUHT.
['eTepo3uc u ero NpUYUHBI.
Hcnonp3oBanue rerepo3uca B
cenekunn. OTnanéHHas

PackpbiBaTh conepxaHiue TEPMUHOB U
MOHSTHI: HICKYCCTBEHHBIN 0TOOP,
MPOU3BOJIUTEIH, IKCTEPHED,
OJIN3KOPOACTBEHHOE CKPEIIUBAHUE, UIIN
UHOPUJIUHT, HEPOACTBEHHOE
CKpEIIMBaHUE, WK ayTOPUIUHT, YUCTas
JUHUS, TeTepo3uc (rudpuaHas cuia),
T€HOMHOE PeaKTUPOBaHUE,
MCKYCCTBEHHBIN MyTareHes,
(haKTOpBIMyTareHsbl, MOJUTIIIONIBI,
oTnanéHHas THOpUAN3aLus,
CEKBEHUpOBaHUE. XapaKTEPU30BATh
OCHOBHBIE METOJIbI CEJIEKIINU PACTEHUN U
KUBOTHBIX:

HMCKYCCTBEHHBIN OTOOP ¥ THOPHUIU3AIIUIO.
CpaBHMBATh MacCOBBIN UCKYCCTBEHHBIN
0TOOp C MHIUBUIYAbHBIM, TTOKA3bIBATh
WX 3HAYEHHUE JIJIS CEJIEKIUU KYIbTYpPHBIX
pacTEeHU U IOMAIIIHUX KUBOTHBIX.
[IpuBOAUTH KOHKPETHBIE TPUMEPHI
OTIANEHHON THOPUIN3AIINY B CETEKITHH.
OnuceiBath onbIT I'. [[. Kapneuenko mo
IIPEOJ0JIEHUIO OECIIIIONNSI MEXXBHUI0BBIX
ruOpUJIOB.

Paznuuate Ha u300paxeHUsX (cxemax,
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rubpuauzanus. [Ipeononenue

Ta0IUIAX) Y OTACIbHBIX

127



OenepanbHas padoyas nporpamma | buonorus. 10—11 kiaccsl (yriayOnéHHbBIN ypOBEHb)

128



®denepanbHas padouas mporpamma | buonorus. 10—11 knaccest (yrinyOn€HHbIA YPOBEHD)

Oecrioaus MEXBUAOBBIX THOPHUIOB.
JlocTryKeHus CeIeKIIMU PaCTeHU! U
KUBOTHBIX. «3€1€Has pegontoyusy.
CoxpaHeHHE U N3yYEHUE TeHETUUECKUX
pPECYpPCOB KYJIBTYPHBIX PACTEHHUI U UX
JUKHAX POIUYEH JIJIs1 CO3AaHUsI HOBBIX
COpPTOB M THOPHUIOB
CEeJIbCKOXO3IMCTBEHHBIX KYIBTYP.
H3zyuenue, coxpanenue u ynpagierue
2eHemu4ecKUMU pecypcamu
CEeNbCKOXO3AUCMBEHHBIX U NPOMBICTIOBHIX
HCUBOMHDBIX 8 YEJIAX VIIYUULeHUS.
CYUecmeyioumux u coO30anUs HOBbIX
nOPOO, TUHULL U KPOCCO8, 8 MOM YUCIIE C
NpUMEHEeHUeM COBPEMEHHBIX MemOo008
HAYYHbIX UCCTIe008aHUL, NEPedoBblX
uoetl u nepcneKmuHbIX MexHOL02UI.

JdeMoHcTpanuu

[Toptpetsi: H. WM. BaBuios,

N. B. Muuypum, I'. JI. Kapneuenko,
H. bopnoyr, /I. K. benses.
Tabanik! U cxeMbl: «MeToabl

cenekumny, «OTaanéHHas
rubpuanzanusy, «MyTaretesy.
JlaGoparopHas padora

MPECTABUTENICH KOHKPETHOTO COPTA U
MOPOJIbI XO3SIMCTBEHHO LICHHBIE
MPU3HAKU, HEOOXOIUMbIE YETIOBEKY.
XapaKkTepu3oBaTh pPOJIb CEJICKIUN B
o0ecTieueHUH PO I0BOIBLCTBEHHOM
0€30MacHOCTH YeJIOBEUECTRA.
[IpuBOANTH KOHKPETHBIE TPUMEPHI
JIOCTHXKEHUH CEJIEKIIUM KYJIbTYPHBIX
pacTeHui U IOMAIIHUX )KUBOTHBIX B
Poccun
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«M3yyenne METON0B CENEKIIUU
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pacTeHuin»

IIpakTnyeckas padora «lIpuBuBKa
pacTEHUID.

IKeKypcusi «OCHOBHBIE METO/IBI U
JNOCTH>KEHUS CEJIEKI[UU PACTEHUN U
KUBOTHBIX (HA CENEKIIMOHHYIO
CTaHIMIO, TUIEMEHHYIO depmy,
COPTOMUCIIBITATENbHBIN YYaCTOK, B
TEIUIMYHOE XO35IMCTBO,

B 1a00paTOPHUIO arpOyHUBEPCUTETA UITU
HAYYHOTO I[EHTPA)»

Htoro yacoB no teme 4

16 Tema «BHOTEXHOJOTHsI M CHHTETHYECKASI OMOJIOT U
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16.1

buorexHomorus xKak
HAayKa U OTPaciib
MPOU3BOJICTBA

OOBEKTHI, HCIIOJIb3YEMBIE B
OMOTEXHOJOTUH, —  KIETOYHbIE H
TKAHEBBIE KYJbTYpHI,

MUKPOOPTraHU3MBbl, UX XapaKTEPUCTHKA.
TpaauumoHHas OMOTEXHOJIOTHS:
xJieboneueHue, nosyyeHue
KHCJIOMOJIOYHBIX IPOJAYKTOB,
BUHOeNME. MUKpOoOHOIOrnYecKui
cunTe3. OOBEKTHI
MUKpPOOHOJIOTHYECKUX TEXHOIOTUH.
[IpousBoacTBO GenKa, aMUHOKUCIIOT U
BUTaMHUHOB.

JdeMoHcTpanuu
Tabauiel u cxemsl: «lcnoap30Banue

PackpriBaTh comepxaHiue TEPMUHOB U
MTOHSATHI: OMOTEXHOJIOT U,
TpaJUIIMOHHAS OMOTEXHOJIOTHS,
MUKPOOHOJIOTHYECKUN CUHTES,
MHUKPOOHMOJIOTHYECKAST TEXHOJIOTHSI.
[lepeuncnsaTh HaNTpaBICHHS
OMOTEXHOJIOTUH; IICJIU U 3aJIa4H,
CTOSIIINE TIepeT OMOTEXHOJIOTHCH.
XapakTepu3oBaTh 0OBCKTHI,
UCIIOJIb3yeMbIe B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIbTYPHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIE METO/IBI
TPaJMIIMOHHON OMOTEXHOJOTHH U
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MUKPOOPIaHU3MOB B IIPOMBILIUIEHHOM | JOCTUKEHUS MUKPOOHOJIOTNYECKON

pOU3BOACTBEY. JIabopaTopHas TEXHOJIOTHH.

pabdora «l3ydeHue o0BEKTOB OO0OCHOBBLIBATEL 3HAYEHUE
OMOTEXHOJIOTUN. HpaKTI/I‘IeCKaﬂ OHMOTEXHOJIOTUH

pabora «llomy4enne JUIA CEIBCKOXO03SIMCTBEHHOTI'O
MOJIOYHOKHUCIIBIX TPOAYKTOBY. MIPOU3BOJICTBA

Jkckypeuss  «buorexHonorus  —
BaKHEHIIasi MPOU3BOAUTENbHAS CHUJIA
COBPEMEHHOCTHU

(Ha OMOTEXHOJIOTHYECKOEe
IIPOU3BOJICTBO )»
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16.2

OCHOBHEIC
HanpaBJICHUS
CHUHTETHUYECKOHN
Onoorun

Co3nanue TEXHOJIOTMI U UHCTPYMEHTOB
L[EJICHAIIPABICHHOTO U3MEHEHUS U
KOHCTPYHUPOBAHUS TEHOMOB C LIEJIBIO
MOJIYYEHHUSI OPTaHU3MOB U UX
KOMITOHEHTOB, COJEPKAIIUX HE
BCTPEYAIOIIHUECA B MPUPOJAE
ouocunTeTYeckue mytu. Knetounas
MHXKXEHEpUSA. MeToIbl KyJIbTYPhI KIETOK
Y TKaHEW PACTEHUH U )KUBOTHBIX.
Kpuo6anku. Comarnueckas
TUOPHUAN3ALINS U COMATUUCCKUM
smOpuorenes. Mcnonas3oBanue
rarion0B B CEJICKIIMU PACTEHUH.
llonyuenue MOHOKIOHANLHBIX AHMUMEL.

PackpeiBaTh conepxanne TEPMUHOB U
MOHATHUI: KJIETOUHAS UHKEHEPHUS,
KJIETOYHAS! TEXHOJIOTHS, METO/T
KYJIbTYPBI KJIIETOK U TKaHEM,
TOTUNIOTEHTHOCTb, TUTFOPUINIOTEHTHOCTb,
CTBOJIOBBIE KJIETKH, MUKPOKIOHAJIBHOE
Pa3MHOXKEHHUE PACTCHUI, COMAaTUYeCKas
rudopuIn3aIus, rarioubl, THOPUIOMBI,
MOHOKJIOHQJIBHBIE U MOJUKIOHATbHbIC
aHTUTEJIa, METOJ] TPAHCIUIAHTALIUU SIIEP,
KJIOHUPOBAHUE.

XapakTepu3oBaTb OCHOBHBIE
HAIPaBJICHUS] CAHTETUYECKOW OMOJIOTHH.
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Hcnonvzoeanue MOHOKIOHANbHBIX U OnuceiBaTh HA KOHKPETHBIX MPUMEPAX
NOJIUKTIOHANIbHBIX aHmumell 6 METObI KIIETOUYHOW UHKECHEPHUH.
meouyune. VICKyCCTBEHHOE [IpuBOIUTE PUMEPHI UCITOJIB30BAHUS
OILIOTOTBOPEHHE. PEKOHCTPYKITHS MOHOKJIOHAJIbHBIX U IOJIMKJIOHAJIBbHBIX
SIMLIEKIIETOK U KIIOHUPOBAHUE AHTHUTEJ] B MEIHUIIMHE.

XUBOTHBEIX. MeToa TpaHCIIaHTaluu O1ennBaTh 3HAYCHUE CUHTETHUECKOM
sIep KICTOK. TexHonocuu OMOJIOTUH JJIsI CEJIbCKOIO XO35MCTBA U
0300po8eHUsl, KYIbMUBUPOBAHUS U MEIULINHBI

MUKPOKIOHANILHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMBEHHBIX KYAbMYP.
JdemoHcTpanuu

Tabnuusl U cxembl: «Kietounas
UHXXEHEPUS»
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16.3

XpomMOoCcOMHas U
TE€HHAsl UHXKEHEPUS

XpOMOCOMHAasA U TEHHas1 UHKEHEPUS.
HckyccTBEHHBIN CUHTES IT'e€HA U
KOHCTPYUPOBaHUE PEKOMOMHAHTHBIX
JHK. Cozoanue mpanceennwvix
op2anuzmos. JJoCTuxKeHus u
MEPCIEKTUBBI XPOMOCOMHOW ¥ TEHHOMN
WHXEHEPUU. DKOJIOTUYECKUE U
ATUYECKHUE MPOOIEMbI TCHHOU
MHXeHepuu. leMmoHcTpanuu
Tabmuiel u cxeMbl: «I eHHas
VHXKEHEPUS»

PackpsIBaTh copepkaHie TEPMUHOB U
MOHATUI: T€HHAs] UHKEHEPUS,
PECTPUKIIMOHHBIE dHIOHYKJIEA3bl
(pecTpHKTa3bl), JIUIKUE KOHIIBI,
IJ1a3MUIbl, PECTPUKLINS, JIUTUPOBAHHUE,
TpaHcpopMalusi, CKpUHUHT,
TpaHCTE€HHbIE (T€HETUYECKU
MOAU(PUIIUPOBAHHBIE) OPTAHU3MBI.
OnuchIBaTh METO/BI PENPOTYKTUBHOIO
Y TEPaneBTHUYECKOTO KIIOHUPOBaHHS,
KJIETOYHBIE TEXHOJIOTUHU U CIIOCOOBI
I€HETUYECKON NHKEHEPUH.
XapaxkTepu30oBaTh JOCTUKEHNS T€HHOU
WUHKXEHEPUHU.

OueHMnBaTh FKOJIOTHUECKUE U STUUECKUE
po0IeMbl KIIOHUPOBAHUS U CO3/IaHMUS
TPAHCTE€HHBIX OPraHU3MOB,
MEPCIIEKTUBBI PA3BUTHSI XPOMOCOMHOU U
T€HHOU MHKEHEPUH
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16.4

MeaguuuHckue
OMOTEXHOJIOTHU

MeauuuHcKue OMOTEXHOIOTUH.
Ilocmeenomnas yugposas meouyuna.
1] P-ouacnocmuxa. Memabonomnwiii
AHANU3, 2EHOYEHMPUYECKUL AHAU3
npomeoma uenogexa 0jisk OYeHKuU
COCMOANUS €20 300POBbSL.
Hcnonvzosanue cmeonosvix Kiemox.
Tapeemnas mepanus paxa.
3D-buounsicenepus ona paspabomxu
@DYHOAMEHMATILHBIX OCHOB
MEOUYUHCKUX MEXHON02UU, CO30AHUSL
KOMNJIeKCHbIX MKAHel coyemaHuem
MexXHON02Ul MPEXMEPHO20
ouonpunmunea u ckaggonounea 0
peulenus 3a0a4 nepcoHAIU3UPOBAHHOU
meouyunvl. Coz0anue 6eKMopHvIX
BAKYUH C Yenblo obecneyeHus
KOMOUHUPOBAHHOU 3AWUMbL OM
6030youmenet OPBU, ycmanosenenue
MOJIEKYISIPHBIX MEXAHUIMOB

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHI: MEAULIMHCKAsA OMOTEXHOJIOTHS,
MeTa00JOMHBIN aHAIU3,
IE€HOLICHTPUYECKUM aHaJIn3,
[IEPCOHAIM3UPOBAHHASL MEIULINHA,
pereHepaTuBHasi MEIULMHA.
XapakTepu3oBaTb METOIbI
MeTab0JIOMHOTO ¥ T€HOIIEHTPUUYECKOTO
aHaJIN3a; UCIIOJIb30BAHUE CTBOJIOBBIX
kieTok; [II[P-nrnarsocTuky; TapreTHyro
TEpaIuIo paka

DYHKYUOHUPOBAHUS
PHK-cooepoicawux 8UPYCO8,
8bI3bIBAIOUWUX 0c000 onacHwie

3a001e8aHUsL UETIOBEKA U HCUBOMHBIX

HToro yacoB 1o teme
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PesepBHOE BpeMs

OBUIEE KOJIMYECTBO
YACOB IIO ITPOI'PAMME

102
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10 KJIACC
HaunmenoBanue
Ne KomnuecTBo OcHOBHBIE BUABI IEITEILHOCTH
pa3aenoB U TEM [IporpamMHOe copepkaHue
n/n 4acoB oOy4Jaromuxcs

y‘l€6HOI‘O npeamMeTa

Tema «3apoxkaeHue U pa3BUTHE IBOJTIOIHOHHBIX NMPEACTABJICHNH B 0MOJIOTHH

DBOJIIOIIMOHHAS TEOPUS
Y. lapsuna

1

DpostoniioHHas Teopus Y. JlapBuHa.
[Ipennochbiku BOSHUKHOBEHUS
napBuHu3Ma. JKU3Hb U Hay4yHas
nestesbHOCTh Y. JlapBHHAa.
JdemoHncTpanuu

IMoptpetsl: Apuctotens, K. Jlunneit, XK.
b. Jlamapk, 3. K. Cent-Unep,

K. KroBee, Y. /lapBuH.

Tabauiel u cxembl: «CucTeMa KUBOM

npuposl (1o K. JIunuero)y,
«JlecTHHIIA KUBBIX CyLIECTB (MO
Jlamapky)», «MexaHu3m
dbopMupOBaHUS MPUCIIOCOOTICHUN Y
pacTeHUil 1 )KUBOTHBIX (110
Jlamapky)», «KapTa-cxema Mapuipyra
nyremectsua Y. /lapsunay,

«Haxonku Y. JlapBuHa»

PackpriBaTh copepkaHue TEPMUHOB U
MOHSITUI: KPEallMOHU3M, BU]I,
CHUCTEMAaTHKa, OMHApHAs HOMECHKJIATYypa,
HMCKYCCTBEHHAs CUCTEMa KJIacCU(UKAIIUN
OpraHU3MOB, UCTOPUYECKUM METO/I,
JNApBUHU3M. XapaKTEPU30BATh B3IJISbI
ApuctoTtens, Omnenokna, Jlykpenus
Kapa, /. Pesd Ha pa3BuTHEe XUBOWU
MIPUPOJIBI.

OuenuBath BkiIan K. Jlunnes B
pa3BUTHE OUOJIOTHH.

CpaBHUMBATH B3IJISbI HA BUJ U
somonuto K. JIunnes, K. b. Jlamapka u
Y. lapBuHa.

Kputnuecku onieHUBaThH
KpEalMOHUCTCKHUE B3TJISbI HA )KUBYIO
MIPUPOAY.

[lepeyucnsTe KyJIbTYypHO-UCTOPUUECKHUE
U €CTECTBEHHO-HAYUYHbIE MPENOCHUIKU

139



®enepanpHas pabouas nmporpamma | buosorus. 10—-11 knacces! (yriayOn€HHbIN ypOBEHbD)

IIOSIBJIEHUS 3BOJIIOLIMOHHOM Teopun Y.
JlapBuHa.

OnuceBaTh pOiIb UCTOPUYECKOTO
METOZa.

M3arath CynHOCTb 9BOTOLMOHHON
teopun Y. JlapsuHa.

Ha3zbiBath ocHOBHBIE (pakThl OMoTrpadun
Y. /lapBuHa ¥ 3TaIbl CO34aHUS UM
ABOJIFOLIMOHHOW TEOPUU
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1.2

JIBrmoKyLiue CUJIbl
9BOJIIOIIMM BUJIOB IIO
Y. lapBuny

JIBHKyIIUE CUIIBI DBOJIIOIIUU BUJIOB 10
Y. JlapBuHy (BbICOKasi ”UHTEHCUBHOCTb
Pa3MHOXKEHUSI OPTaHU3MOB,
HACJIEICTBEHHAS! U3MEHYUBOCTb,
ooprba

3a CyILLECTBOBAHUE, €CTECTBEHHBIN U
UCKYCCTBEHHBII 0TOOD).

JdemoHncTpanuu

Iloptper: Y. JdapBuH.

Tabauiel u cxembl: «Dopmbl 00pHOBI 32
cyuiectBoBaHue», «Iloponbl romyoei»,
«MHoroo6pasue KyJabTypHBIX (GOpM
KanycTbl», «Ilopoasl qoManiHuX
AKUBOTHBIX»,

«Cxema 00pa3oBaHUsI HOBBIX BUJIOB
(mo Y. HapBuny)», «Cxema
COOTHOIIICHHUS IBUXKYIIUX CHJI
HBOJIIOLIMH

PackpbiBaTh comepkaHiue TEPMUHOB U
MOHSITHUI: HACJIEACTBCHHOCTb,
W3MEHYHUBOCTh, UCKYCCTBEHHBIN 0TOOD,
O6opb0a 3a CyllecTBOBaHUE,
€CTECTBEHHBIN 0TOOD.

W3narath CynHOCTh YYCHUS

Y. JlapBuHa 00 UCKYCCTBEHHOM OTOODE.
XapakTepu3oBaTh  JBWKYIIAE  CHJIBI
HBOJIIOITMH BUIOB 10 JlapBUHY.
[TprMeHATH 3HAHMSI O JBMKYIIAX CHIIaX
HBOJIIOITMH BUOB 10 JlapBUHY IS
00BSCHEHHUSI MHOTOOOpa3Hs BUJIOB,
MOPOJ JOMAITHUX )KUBOTHBIX U COPTOB
KYJbTYPHBIX PACTEHUN
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1.3 | ®opmupoBanue 1 OdopmiieHne cuHTETUYECKOM Teopun | PackpbIBaTh cosiepKaHue TEPMUHOB U
CHHTCTHYCCKOH TCOpHH spomtonnu (CTD). HeitrpanbHas MOHSITUIN: TApBUHU3M, MyTalluH,
SBOJIOIHH Teopus 3Borou. CoBpeMeHHast MyTalUOHHBIA mporecc. OObICHATE

ABOJIIOIIMOHHAS OMOJIOTHSl. 3HAYCHUE HOPpUYHMHBI KpU3KCa IapBUHHA3MA.

ABOJIIOIIMOHHOM TEOPUU B OO60CHOBBIBATh 3aKOHOMEPHOCTh

dbopMUPOBaHUHU €CTECTBEHHOHAYYHOM TpaHc(hopMalMu JapBUHU3MA B

KapTHHbLI MUDA. CUHTETUUYECKYIO TEOPHIO IBOJIOIINHU

JdeMoHcTpanuu (CTD).

Hoptpetsi: C. C. Yersepukos, . U. N3narate ocHoBHbIE non0xkeHus CTO.

IImansraysen, JIx. Xongeiis, Ouenusath Britan I'. /le ®pusa,

1. K. Bensie. C. C. YeTrBepukona,

Tabnwuiiel u cxeMbl: «OCHOBHBIE 1. 1. lmansraysena, J1. K. bensesa

IIOJIO’KEHUSI CUHTETUYECKOU TEOPUU B popmuposarne CTO. OueHuBaTh

SBOJTFOLIHH» sHaueHue CTD B hopmupoBaHum
COBPEMEHHOM €CTECTBEHHO-HAYYHOM
KapTHUHBI MUpa

Htoro yacoB 1o treme 4
2 | Tema «MUKpPOIBOJIOIHUSA U €€ Pe3yJIbTAThI»
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2.1

Oransl
3BOJIIOLIMOHHOI'O
mpolecca:
MMKPOIBOJIOLUS U
MaKpO3BOJIIOLIUS.
ITonmynsauus —
dJIEMEHTapHas eAUHNLIA
JBOJIIOLUA

[Tonynsinus Kak dI€MEHTapHAas €AMHULA
3BOJIIOIIMHA. COBPEMEHHBIE METOBI
OLICHKU T€HETUYECKOro pa3Hoo0pasus 1
CTPYKTYpBbI nonyssiuuil. Mismenenue
reHo(OoH/1a MOMYJISUN KaK
3JIEMEHTAPHOE HBOJIIOLUOHHOE SBJICHUE.
3aKOH F€HETUYECKOTO PAaBHOBECHS

PackpsiBaTh copiep:kaHie TEPMUHOB U
TOHATHN: MUKPO3BOJIOLHUS,
MaKpOA3BOJIONMS, MyTalluH, TTOMYJISIIUS,
KOMOMHAIIMYU T€HOB, TeHO(OHI,
AJIEMEHTAPHOE DBOJIFOIIMOHHOE SIBJICHHE.
XapakTepu30BaTh MUKPOIBOJIOIHIO KaK
ATaI MOSBJICHUS IPUCTIOCOOJICHUN U
BUJ1I000pa30BaHUS.

Jlx. Xapau, B. BaiinGepra.
JdemoHncTpanuu
Tabauipl 1 cxembl: «MyTalmOHHAS

U3MEHUYUBOCTBY, «llomynsaunonnas
CTPYKTypa BUAa», «Cxema nposBICHUS
3aKkoHa Xapau—BaitHOepray.
JlaGoparopHasi padora

«BpIsSBIICHHE N3MEHUMBOCTH y 0COOCH
OJIHOTO BUAA»

XapakTepu3oBaTh MOMYJISAIUIO0 KaK
AJIEMEHTAPHYIO €MHUILY SBOJIIOIIUH.
[TepeuunciisiTh NpU3HAKU UIEATBHON
MOMYJISIUU U OOBSCHATH YCIOBHS
BBIIIOJIHEHUS 3aKOHA XapIu—
Baitn6epra.

[IpuMeHAT, UMEKIIMECS 3HAHUSA IS
OOBSICHEHUS TPUYUH H3MEHYMBOCTH Y
0co0elil OTHOrO BUIA
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2.2

DeMeHTapHbIE
(baKTOpBI BOJIIOIUU

DOnemeHTapHble (HPaKTOPHI (IBUKYILNE
CWJIb) 3BOJIIOLIMH. MyTalmOHHBIN
npoiiecc. KomOuHaTuBHas
U3MEHUYUBOCTh. Jpelid renos —
Clly4aiiHble HEeHaINpaBJIEHHbIE
M3MEHEHMS YacTOT ajljiejie B
nonyisuusax. pdext ocHoBaTens.
Dppexm 6ymuvliouHo20 20pibilUKa.
CHudiceHue 2enemuyecko2o
PAasHo0Opazus; NPUYUHbBL U C1e0CMBUSL.
IIposenenue aghghexma opetigha cernos 6
OONBUIUX U MATILIX NONYTIAYUSX.
Murpanuyu. U30ms10us nOmysisiuin:
reorpadudeckas (IpocTpaHCTBEHHAs),
ouosornueckas (penpoIyKTHBHAS).
JdeMoHcTpanuu

[Hoptpetsl: C. C. YerBepukon, O.
Maiip.

PackpbiBaTh conepxaHue TEPMUHOB U
MOHATUM: MYTAlMOHHBIN IPOLIECC,
KOMOMHATUBHAs U3MEHYUBOCTb,
NOMYJISIMOHHBIE BOJIHBI, Ipeil( TeHoB,
MUTpALMU, U30JIS1Us, Teorpapuyeckas
(mpocTpaHCTBEHHAs1) U3OJIALIMS,
ouosnornyeckas (penpoayKTUBHAs)
u3ossinusi, 23Gdext ocHoBaTes, b PexT
OYTBUTIOYHOT'O TOPJIBIIIKA.
XapakTepu30BaTh dJIEMEHTapHbIE
bakTopsl (ABMKYIIUE CUIIBI) BOJIOIIHH.
OuenuBats Bkiajg C. C. YerBepukona, J.
Maiipa B pa3BUTHE IBOJIOLMOHHOTO
YUEHUSL.

OOBICHATH MPUYMHBI HEHAPABIEHHOTO
JEWCTBUS AIIEMEHTAPHBIX
HBOJIIOITMOHHBIX (pakTOpoB. [IpuMeHATh
MMEIOIINECS 3HAHUSA
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Tabauibl v cxembl: «/[BHXKyIIHE CUITBI
ABOTIOLMMNY, « IKOJIOTUYECKAS N3OSN
NOMYJISIUN CEBaHCKOM (popenny,
«["eorpaduueckas nzonsuus
JUCTBEHHUIIbI CHOUPCKON U
JIMCTBEHHMUIIBI 1ayPCKON»,
«lTonmynsaMOHHBIE BOJIHBI YUCIEHHOCTH
XUIIHUKOB U )KEPTB»

O JBWKYIIMX CHJIaX ODBOJIONUU  JJIS
OOBSICHEHUS TPUYUH  Pa3HOOOpa3us
reHoOH/1a MOMYJISALHUNA OJTHOTO BUIA

2.3

EctecTBenHsIit 0TOOD
— HaIPaBJISIOLIAN
(dakTop BOTIOIUN

EcTtecTBenHbIN 0TOOD —
HaIPaBJISIONIUN (HaKTOP IBOJIOIUH.
DopMBI €CTECTBEHHOT'O 0TOOpA:
JBIDKYITUHN, CTAOUITU3UPYIOIIHH,
pa3pbIBaONIUi (AU3PYNTUBHBIN ).
[TonoRroit or6op. BozHukHOBEHUE U
ABOJIOLMS COLIMATIBHOTO MTOBEICHUS
JKUBOTHBIX. /leMOHCTpauuu
Tabanik! 1 cxeMbl: «CxemMa IeHCTBUS
€CTECTBEHHOT0 0TO0pay, «PopMbl
O0pBOBI 3a CYIICCTBOBAHHEY,
«HpycTpraibHbIN

«OKuBbIE UCKOTIAEMBIE

MeJIaHU3M,

PackpbIBaTh cojepkaHue TS PMHHOB U
MOHSITUIN: €CTECTBEHHBIN 0TOOD,
JBUKYIIANA OTOOD, CTAOMIN3UPYIOIIHA
0TOOp, pa3phIBAIOIINM OTOOP, MOJIOBOM
oT0op.

XapakTepu30oBaTh €CTECTBEHHBIN 0TOOD
KaK JBIKYIIYIO U HATIPABIIAIONIYIO CHITY
ABOJTIOLIUH, €T0 (hOPMBI.

Paznuuate (GopMbl €CcTECTBEHHOTO
oTOOpa B TOMYJSIUSAX, MPUBOIUTH
IpPUMEPHI JIEUCTBUSI B TMOMYJSIIUAX
dhopM eCcTeCTBEHHOTO 0TOOpA.
OOBSICHATH MPEANOCHUTKA JJIS JTEHCTBUSA
JBYKYIIEH W CTaOWIM3UPYIOMIe Gopm
€CTECTBEHHOTO 0TOOpa.

CpaBHUBaTH (POPMBI €CTECTBEHHOTO
oTOOpa, /1eJIaTh BHIBOJIbI HA OCHOBE
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CpaBHEHUS.

[TpuMeHsATh UMEIOIIrecs 3HAaHUSL O
€CTECTBEHHOM OTOOpe IS
O0OBSICHEHUS MPOLECCOB,
MIPOUCXOIANINX B TIOMYJISIIIUSX BUIOB
OpraHu3MOB
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2.4

[Iprcnioco61eHHOCTh
OpPTaHHU3MOB KaK
pe3yibTar
MUKPOIBOIOIIH

[Iprcnoco6IeHHOCTh OPraHU3MOB Kak
pe3yabTaT MUKPOIBOJIOLIUH.
Bo3HukHOBEeHUE TPUCTIOCOOJIEHUI Y
OpraHu3MoB. ApoMop¢ o036l U
uanoananrtanuu. [Ipumepsl
TIPUCIIOCOOJIEHUH y OpTaHU3MOB:
Mopdosiorudeckue, Gu3noIoTHIecKue,
OMOXUMUYECKUE, IOBEACHUECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOICHHOCTH
OpPTraHHU3MOB.

JemoncTpanun TaOauIlbl U
CXEMBbI:

«ITokpoBUTEIBLCTBEHHAS! OKpPACKA
KUBOTHBIX», «[Ipenynpexaaromnias
OKpacKa >KMBOTHBIX),
«DU3NO0IOrnYecKue aJIarTarmn,
«IIpucnoco0aeHHOCTh OPraHU3MOB U
€€ OTHOCUTEIBHOCTBY.

Oo0opynoBanue: repbapuu pacTeHHI;
KOJUIEKIIMM HACEKOMBIX; Yy4esia MTHIL U
3BEpEeU C IPUMEpPaAMU PA3JIMYHBIX
PUCTIOCOOJICHU.

PackpbIBaTh comepxaHue TepMHUHA
MPUCTIOCOOJIEHHOCTh OPraHU3MOB
(amamrarust), apomopdos,
UAM0A 1N Talus.

[TprBOIUTH KOHKPETHBIC TTPHUMEPHI
IPUCTIOCOOJIEHUI OPraHU3MOB
(Mopdomoruueckue, PuU3NOIOTUUECKUE,
OMOXMMUYECKHE, TOBEACHUECKHE).
OOBSICHATH MEXaHU3M BO3HUKHOBCHUS
MPUCTIOCOOJIEHUN Y OPTaHU3MOB.
[TpuBOIUTH TPUMEPBI ApOMOP(HO30B U
WIMOAQJAINTallui y PACTEHUN U
KUBOTHBIX.

OOBSACHATH pOJIb apOMOP(HO30B B
OCBOCHHUH OpraHU3MaMHU HOBBIX CpeEJl
oOuTaHUS.

OOBICHATH POJIb UIMOAAANITAIINI B
MPUCTIOCOOJICHUH OPTaHU3MOB K
KOHKPETHBIM YCJIOBUSAM CPEJIBI.
Jloka3bIBaTh OTHOCUTEIIBLHBIN XapaKTep
MPUCTIOCOOJIEHHOCTH U TIPUBOUTH

NPpUMEPLI OTHOCUTCIBHOCTH aI[aHTaHHﬁ.
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JlabopaTopHas padora
«IIpucnocoOiaeHuss OopraHu3MOB U UX
OTHOCHUTEJbHAs LEIeCO00Pa3ZHOCTDY.
JlaGoparopuas pabora «3yueHue
apoMop(}O30B U UANOATANTAIIUN Y
pacTeHUi U )KUBOTHBIX)

PackpbIBaTh 3HaUE€HHUE JBUKYILIUX CUII
HBOJIIOIMH B (POPMHUPOBAHUU
PUCTIOCOOICHUI

148



®denepanbHas padouas mporpamma | buonorus. 10—11 knaccest (yrinyOn€HHbIA YPOBEHD)

2.5

Bupn, ero xpurepuu u
CTpYKTYypa

Bun, ero kpurepuu u CTpykTypa.
JdemoncTpanuu
Tabauiel U cxembl: «Kputepuu Bugay,

«Bunpl-nBoiiHukn», «CTpyKTypa BHIA
B IIPUPOIEY.

Oo0opynoBanue: repObapuu pacTeHHUI;
KOJUIEKIIMY HACEKOMBIX; Uy4eJa MTHIL U
3Bepelt pa3HbIx BUA0B. JlabopaTopHas
padora «CpaBHEHUE BUJOB

110 MOP(OJIOTHYECKOMY KPUTEPHIO»

PackpsiBaTh copep:kaHie TEPMUHOB U
MOHSITUIN: BUJ, KpUTEPUU BUJIA,
noiMMop(pu3M, BUABI-TBOMHUKH, apeal,
HKOJIOTUYECKAsl HUIIA, OIS,
BUJIOBOW KapUOTHI, KOCMOIIOJIUTHI,
DHEMUKH, TTOABUIbI, SKOTHUIIHI.
XapakTepu3oBaTh KPUTEPUU BUJIA
(Mopdonornueckuii, reHeTUYECKUH,
OMOXUMUYECKHUH, Teorpaduueckuii,
HKOJIOTUYECKUH, OMOXUMHUYECKHI ).
OO0BICHATE HEOOXOIUMOCTD
MCIIOJIb30BaHUS BCEH COBOKYITHOCTH
KPUTEPUEB JJIs ONIPEIeTICHUS] BUIOBOM
MPUHAJICKHOCTH OpraHu3Ma.
[lepeuncnsiTh OCHOBHbBIE
BHYTPUBHUIOBBIE TPYIITUPOBKH.
OOBSICHATH IPUYUHBI CYIIIECTBOBAHUS
MOHO- ¥ TIOJIMTUITNYECKUX BUOB.
CpaBHUBATH BUJIBI 11O
MOP(]OTOTUIECKOMY KPUTEPHUIO
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2.6

BunooOpa3zoBaHue Kak
pe3ynabTaT
MUKPOIBOJIOIIHH.
CBs3b
MUKPOIBOJIIOIHN 1
ATHUIEMHUOJIOTUN

Bunoo6pa3zoBanue kak pe3yiabTaT
MUKPO3BOJIOMH. M3omsust —
KJII0UeBOM (hakTOp BUI00OpA30BaHMUS.
[Tyt 1 ciocoObl BUI00Opa30BaHUA:
ajutonatpuyeckoe (reorpaduueckoe),
CHUMITATPUUYECKOE (IKOJIOTHYECKOE),
«MTHOBEHHOE» (ITTOJIUTIIIONTH3AITHS,
rubpuaun3zanus). JmurenpHoCcTh
ABOJTFOIMOHHBIX TPOIECCOB.
MexaHu3Mbl (OPMHPOBAHUS
OHMOJIOTHYECKOTO pa3HoOOpa3us. Pob
HBOJIIOIIMOHHON OMOJIOTUH B
pa3paboTKe HAyYHBIX METOJIOB
coxXpaHeHHs OuopazHooOpasusi.
MuKpO3BOIIOIHS U KOSBOJIFOLIMS
Napa3uToOB U UX X03s51eB. MeXaHU3MBbI
dbopMHUpOBaHUS YCTOWYUBOCTH K
AHTUOMOTHKAM U CITOCOOBI OOPHOBI C
HEW.

JdemoHcTpanumn

Tabauiiel u cxembl: «CIOCOOBI
BUJ1I000pazoBaHus», «I'eorpaduueckoe
BUJ1I000pa3oBaHuE TPEX BUIOB
JTAHJIBIIIEH, «DKOIOrHYSCKOe
BUI000pa30BaHNE BUIOB CHHUIDY,

PackpeiBaTh comepikaHre TEPMHUHOB W
MOHATHI: BUI000pa30BaHNe, W30S,
KODBOJIIOIIMSL.

XapakTepu30oBaTh BUI000pa30BaHUE
KaK pe3yJbTaT MUKPOIBOJIOIIHH.
OOBSICHATE POJTb U3OJISIIIUKN B
00pa30BaHNUU HOBBIX BHJIOB.
XapakTepu30BaTh Pa3IUYHBIC CITOCOOBI
BH1000pa30BaHus (ajIonaTpHIeCcKoe,
CUMITaTPUYECKOE).

[IpuBOIUTH KOHKPETHBIE TPUMEPHI
BUJIOB, 00PA30BaBIINXCS PA3TUIHBIMHU
CIIoco0aMH.

[IpuMeHsITh 3HaHUS CITIOCOOOB
BUJ1I000pa30BaHUs I OOBICHEHUS
MIPUYMH MHOTO00pAa3us BUIOB.
OOBSACHATH BOBHUKHOBECHHE
YCTOMYMBOCTHU MATOT€HOB K
aHTUOMOTHKAM
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«ITonuruionael pacTeHuU»,
«KamyctHopeaeuHbIi THOPUI.
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OO6opynoBanue: repbapuu pacTeHUN
OJM3KUX BUJIOB, 00pa30BaBIIHXCS
pa3IMYHBIMU CIIOCOOaMuU

Htoro

4acoB I10 TEME 14

Tema «Makpo3BoOJIIOLHSA U €€ pe3yJIbTaTbD)

3.1

Maxkpo3BOdIOIHS. 1
[TaneonTonoruueckue
METO/bI U3yUYCHUS
SBOJIIOIAHT

MeTobl U3y4EHUS MAKPOIBOJIIOLINH.
ITaneoHTOIOTrMYECKUE METOIbI
n3y4deHus Bositonuu. [lepexogneie
bopMBI 1 PUITOTEHETUUECKUE PSIIIBI
OpraHu3MOB.

JemoncTpanumn TaOauIlbl U
CXEMBI:

«DUTOTEHETUYECKHUM PSIJT JTOIIAT,
«ApXeonTepuKc», «3Bepo3yonie
sepel», «Creronedasy,
«Punnopute», «CeMeHHBIC
MAnOPOTHUKU.

OoGopynoBanmue: KOJIJICKIUH,
repOapuu, MYJSDKH HCKOIAaeMbIX
OCTaTKOB OPTaHU3MOB

PackpeIBaTh cosepxkaHiue TEPMUHOB U
MOHSTUIN: MaKkpodBoTtonus (puorenes),
nepexoHbie HOpPMBbI,
(bUIOTeHETHYCCKUE PSIBI,
MaJICOHTOJIOT USl.

XapakTepu30BaTh MaKpOIBOIIOIHUIO KaK
HAJBUOBYIO SBOJIIOIIMIO 00pa30BaHuUs
KPYIHBIX TAKCOHOMHYECKUX €JIMHULI.
OOBsICHATH 3HAUCHUE
MAaJICOHTOJIOTMYECKUX UCCIEIOBAaHUIN
JUTS TIOTTy4eHust (DaKTOB IBOJIOLINH
OpPraHu3MOB.

[TpuBOIUTH IPUMEPHI OPTAHU3MOB,
OTHOCSIIIIUXCS K IEPEXOAHBIM (hopmam.
Ha3zpiBaTh rpyIimesl Opranu3mMoB, s
KOTOPBIX BOCCTAHOBJICHBI
dbunorenetTnueckue psaabl. CpaBHUBATD
MIPOIIECCHI

MaKpPO3BOJIOIIN ¥ MUKPOIBOTIOIUN
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3.2

buoreorpadguueckue
METO/Ibl U3YUECHHUSI
HBOJIIOLIUU

buoreorpaguyeckue MeTo1bl U3yUEHUS
sBomonuu. CpaBHeHue (GIopbl U payHb
MaTEPUKOB U OCTPOBOB.

PackpbiBaTh coaep:kaHue TEPMHUHOB U
NOHATHI: Ouoreorpadus, >HIEMHKH,
PEJIUKTHI.

buoreorpadpuyeckue obmactu 3emiu.

BI/II[BI-SHI[GMI/IKI/I " PCIINKTHI.

JdemoncTpamum TaGauIlbl U

CXEMBI:

«buoreorpaduueckue 30HbI 3eMITH,
«/Ipeiid KOHTUHEHTOBY, «PETUKTHI».
Oo0opynoBanue: repOapuu;
KOJUIEKIIMM HACEKOMBIX

OO60CHOBBIBaTH 3HAUEHUE
ouoreorpaduu s U3y4eHUs
HBOJIIOIIUU OPTaHU3MOB.
[lepeuncnsate OGuoreorpaduyeckue
obrmactu 3emiid U OOBSICHATH
NIPUYUHBI UX BBIICIICHUSI.
CpaBuuBatb (uiopy u dayny

MAaTCpPpUKOB U OCTPOBOB, PaCTCHUS U

’KHBOTHBIX Pa3HBIX
ouoreorpaguyeckux ooIacTe.
[TpuBOANTH MPUMEPHI PEITUKTOBBIX
OpPTaHNU3MOB, BUIOB-9HICMHKOB.
OOBSICHATH MPUYUHBI COXPAHCHHUS
BUJIOB DHJICMHUKOB H «’KHBBIX
HCKOTAEMBIX»
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3.3

OMOpHOIOTHYECKUE U
CPaBHUTEIIBHOMOP(OIOTHUECKHE
METOJIbI U3YUCHHSI SBOIOIIH

OMOPHOJIOTUYECKHE U
CPABHUTEIBHOMOP(OIOTUUECKHE
METOJIbI U3YYCHHUS IBOIIOIHH.
['eneTnyeckre MEXaHU3MBbI SBOIOIIH
OHTOTEHE3a U TIOSBIICHUS
HBOJIIOIIMOHHBIX HOBIIECTB.
["'oMonornyHbpie M aHATIOTUYHEIC
oprassl. PyauMmeHnTapHbie opransl 1
aTaBU3MBI.
MornekynsIpHOTeHETUIECKHE,
OMOXUMHUYECKUE M MATEMAaTUICCKHE
METO/IbI U3YYECHHUS IBOTIOIHH.
I'omonoruynsie reHsl. CoBpeMeHHbIE
METO/IbI IOCTPOSHUS
(UIIOreHeTHYECKHX IePEBHEB.

PackpriBaTh cojiep:kaHie TEPMUHOB
U TIOHSITHI: 3MOpHoIIOTHS,
MOPGOJIOTHs, TOMOJIOTUYHBIC U
aHAJIOTUYHBIC OPTaHbl, PYJIUMCHTHI,
aTaBU3MBbI, OMOXUMUYCCKAS
TOMOJIOTHSI.

XapakTepu3oBaTh
AMOPHUOJIOTMYECKUE, CPABHUTEIHHO-
MOp(oJIOTUYECKUe, MOJIEKYISIPHO-
reHeTHYeCKne, OMOXUMUYECKUE,
MaTEeMaTHYCCKUE METOJIbI U3YUCHUS
HBOMIOIINHU. OOBICHATH 3HAYCHUE
AMOPUOJIOTUH, CPABHUTEIBHON
MOP(OJIOTHUH, MOJIEKYIISIPHOM
TeHETHKHU, OMOXHUMUH,
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XpOMOCOMHBIE MyTallM! U SBOJIOIUS
T€HOMOB.

JdemoncTpanuu

Hoprpersr: K. M. bop,

A. O. Koanesckuii, ®. Mrosep,

9. I'exkenb.

Tabanib! U cxeMbl: «HadanbHbIE
CTaJuu YMOPUOHATBHOTO PA3BUTHS
ITO3BOHOYHBIX JKUBOTHBIXY,
«["oOMOJOrMYHBIC ¥ aHAJIOTUYHBIC
opra"bl», «PyITuMeHTb», « ATaBU3MBI»,
«XpOMOCOMHBIE HA0OPHI YEITOBEKA U
IIMMIIaH3e».

OO6opyaoBaHue: KOJUICKIIUU, TepObapuH,
MYJISKA TOMOJIOTUYHBIX, AHAJIOTHYHBIX,
PYIMMEHTapHBIX OPTraHOB M aTaBU3MOB

OnonHGOpPMATUKH I U3YUCHUS
HBOJTIOLIMM OPTaHU3MOB.

OuenuBath Bkiag A. O. KoBaneBckoro
B Pa3BUTHE BOJIOIMOHHOTO YUCHHS.
OnuchIBaTh TCHETUYECKUE MEXaHU3MBI
HBOJTIOIIMM OHTOTEHE3a U TOSIBJICHUS
HBOJTIOIIMOHHBIX HOBIIECTB. [IpUBOIUTH
MPUMEPHI ATABU3MOB U PyIUMEHTAPHBIX
OpPraHOB Y Pa3JIUYHBIX OPTAHU3MOB U
OOBSCHSTH IPUIUHBI UX TTOSBICHUS.
[TpuBOAUTH TIPUMEPHI TOMOJIOTUYHBIX H
aHAJIOTMYHBIX OPTraHOB.

CpaBHMBaTh CTPOEHUE OPraHOB

y OpraHHU3MOB pa3HbIX
CUCTEMATUYECKUX TPYIII.

[IpuBOIUTH MPUMEPHI OMOXUMHUIECKON 1
T€HHON TOMOJIOTHH.

OnenuBath 3HaUCHUE OMOMH(POPMATUKHU
JUTS U3YYE€HUS 3aKOHOMEPHOCTEN
ABOJTIOLIMU
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3.4 | O0wue 2 O6mme 3akoHOMEpHOCTH (mpaBuiia)| PackpbiBaTh conepkaHUe TEPMUHOB U
3aKOHOMEPHOCTH sBOMONUN. [Tpunyun cmenvl gynkyuti. | TOHATHI: CMEHa (GyHKUIUNA OpraHoB,
HBOJIIOIIUU HeoGpaTHMOCTh SBOITIONHUH. HEOOpPaTUMOCTh 3BOJIOLNHU, aJaITUBHAS

ANATITHBHAS PaHAITHS. paaualys, HepaBHOMEPHOCTb TEMIIOB

HepaBHOMEPHOCTH TEMITOB HBOJIIOIUH. FBOTHOTIHH, Iiep CHAOBARMC TTABHBIX

JlemonCTpanum HaIpPaBJICHUH 3BOJIOLIUU.

Tabmuiel  u  cxembl: «l 1aBHBIE AHanu3MpoBaTh MPUUMUHBI YePETOBAHUS

HaANPABJICHUS IBOJIONUNY, «O01IHe TJIABHBIX HAMPABIICHUN SBOJIOLHH.

3aKOHOMEPHOCTH 3BOJIOLIUM [TpuBOaUTH IPUMEPHI TPOUCKOKICHUS
OpPraHU3MOB OT
HECIMEMAIN3UPOBAHHBIX MPEIKOB U HX
MIPOrPECCUPYIOLIEN CIeHHUATTU3ALNH.
OOBSICHATh MPUYMHBI HEPABHOMEPHOCTH
TEMIIOB 3BOJIIOIUU.
[TpuBOIUTE MPUMEPHI AAANITUBHON
paauanuy y OpraHnu3MoB.
OOBSICHATH MPUYNHBI HEOOPATUMOCTH
HBOJIIOIIUU

Nroro yacos o teme 6
4 | Tema «IlpoucxoxaeHue U pa3BUTHE )KU3HU Ha 3emuie»
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4.1

I'nmore3nl
BO3HUKHOBEHHUSA >KU3HHU
Ha 3emiie

Hayunble runoTe3bl MporuCcXOxKIACHHS
JKM3HHU Ha 3emiie. AOMOreHe3 U
na"cuepMmus. JloHayuHble
MPECTABIEHUS O 3aPOXKICHUN )KU3HU
(kpearmoHu3Mm). ['unore3a NOCTOSTHHOTO
CaMO03apOoKIACHUS )KU3HU U €€
onposepxkeHue onsitamMu O. Penn, JI.
Cnannanuanu, JI. [Tactepa.
[IpoucxoxaeHue Ku3HU U
acTpoOUOIOTHS.

JdemoHncTpanuu

Ioptpetsl: @. Penu, JI. Cnannanuanm,
JI. TTacrep.

PackpbiBaTh coaep:kaHue TEPMHUHOB U
HNOHSTUI: KpEalHOHU3M, BHUTAIIU3M,
naHcrepMusi, abuoreHes.

W3narath Hay4HbI€ TUIIOTE3bI U TEOPUU
MPOUCXOKEHUS HKUZHU Ha 3emIIe.
OnenuBath Bknajg @. Peau, JI.
Cnamnanuanu, JI. [Tacrepa B
dbopMHpoBaHUE HAYYHBIX B3IJIAI0B Ha
MIPOUCXOKIECHUE KU3HU Ha 3eMIIE.
[lepeuncnsaTh cTaguu pa3BUTUS KU3HU
Ha 3emJie, COTJIaCHO TeopHH OUOMo33a

Tabnuusl 1 cxeMmbl: «Cxema omnbiTa .
Penn», «Cxema onsita JI. Ilactepa no
W3YUYCHHUIO CAaMO3apOosKICHUS KU3HN
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4.2

OCHOBHBIC ATaIbI
HEOPTraHUYECKOU
ABOJIIOLIUU

OcHOBHBIE  JTambl  HEOPraHUYECKOU
sposronny. Ilnanerapuas

(reonoruyeckas) BOJIOLHUS.
Xumuueckast 3BOJIIONAA. AOMOTEHHBIN

CUHTE3 OpPraHUYEeCKUX BEIIECTB M3
Heopranndeckux. OneiT C. Muinepa u
I'. FOpu. O6pa3zoBanue NOJIUMEPOB U3
MoHoMepoB. KoarepBaTHasi runoresa
A.M. Onapuna, runore3a NEPBUYHOTO
oynwoHa JIx. XonaeliHa, reHeTHIeCKast
runote3a . Ménnepa. Pu6oszumsr (T.
Uek) u runore3za «mupa PHK» V.
I'un6epra. ®opmupoBanue MeMOpaH u
BO3HHUKHOBEHUE MTPOTOKIETKH.
JdeMoHcTpanuu

[Toptpersr: C. Mumnep, I'. FOpu, A.
N. Onapun, [Ix. XonaeiH,

['. Mémnep.

Ta6mwuime! u cxeMbl: «Cxema onbita C.
Munnepa, I'. FOpu», «OTansl
HEOPTraHUYECKOU HBOJTFOLIHI.

PackpsiBaTh copiep:kaHie TEPMUHOB U
MTOHATHI: TCOJOrHYCSCKast DBOJIIOIIHS,
XUMUYECKast BOIIOINS, aOMOT€HHBIN
CUHTE3, MepBUYHAs aTMocdepa,
KOallepBaTHBIC KaIlJId, PUOO3UMBI,
POOHOHTBHI.

XapakTepu30BaTh OCHOBHBIC ATAIIbI
XUMHUYEeCKOU ABoIroIMU. Ha3piBaTh
XUMHUYECKHUUN COCTAB MEPBUYHOMN
atmocdepsl 3emun. O1ieHUBATh BKJIA]
C. Munnepa, I'. FOpu, T. Yeka, V.
['mnbepra B popMHUpoOBaHKE HAYUHBIX
B3IVISIZIOB HA MPOUCXOXKICHUE KU3HU
Ha 3emiie. OnUCHIBaTh YCIOBUS,
HEO00XO0AUMBIE I a0MOTEHHOTO
CHUHTE3a OPraHUYeCKUX COCTMHEHMUI.
[IpuBOAUTE PUMEPHI MOJIEKYJI, Y
KOTOPBIX BO3ZHUKIIM ITPOIECCHI
T€HETUYECKOr0 KOMMMPOBAHUS U
(dbepMeHTaTUBHAS AKTUBHOCTb.
OO0O0CHOBBIBATh HEBO3MOKHOCTH
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BupryaabHas jabopaTopHast padora
«MopnenupoBaHue onblToB Muiiepa—
FOpu 1o u3yuennto abUOreHHOro
CUHTE3a OPraHUYEeCKUX COCTUHEHUN B
nepBUYHON aTMOchepe»

MOBTOPHOTO BOBHUKHOBEHUS KU3HU Ha
3emiie

4.3

Uctopus 3emnu u
METO/IbI €€ U3YUEHUS

Hcropus 3emau u MeToAbl €€ U3yUCHHUS.

Hckomnaemble OpraHu4ecKue OCTATKHU.
['eoxpononorus u €€ MeToIbl.
OTtHocHTeNnbHAsg U a0CONIOTHAS
reoxpoHoJiorus. ['eoxpoHosornueckas
[IKaJIa: S0HBI, 3PbI, IEPUOJIbI, STIOXH.

JdeMoHcTpanuu
TabauIbl ¥ CXEMBI:

«"eoxpoHoiOrUYECKas IKaJIa.
O0opyaoBaHue: KOJUIEKIUN
OKaMEHEJIOCTEH, MOJIC3HBIX
HCKOTIA€MbIX; MYJISIKU OPTaHUYECKUX
OCTaTKOB OpraHu3moB. JlabopaTopHas
padora

«I/I3yquI/Ie N OIMMCAaHHUEC MCKOIIACMbIX
OCTAaTKOB APCBHUX OPTraHU3MOB»

PackpeIBaTh cosepxkaHiue TEPMUHOB U
TOHSTHI: T€OXPOHOJIOTHS
(oTHOCHUTENBHAS, A0COJIFOTHAS),
OKaMEHEJIOCTH, METO IbI
T'€OXPOHOJIOTHH, T€OXPOHOJIOTHIECKAsI
IIKaja: 30HbI, 3PbI, IEPUOJIbI, STTOXH.
XapakTepru30BaTh METO/bI H3YUCHHS
uctopun 3emin. [lepeuncnsaro
pas3aeIbl re0XpOHOIOTUIECKON
mikasibl. OlEeHUBaTh 3HAYCHHE
MCKOTIAEMBIX OCTATKOB ISl H3yUYCHUSI
UCTOPUU PA3BUTHUA KU3HU HA 3eMII€.
OOBSICHATH XapaKTep pacrpeieICHUs
MCKOIMAeMbIX OCTaTKOB B 36MHOM KOpe.
CpaBHUBATh METOBI A0COIOTHON 1
OTHOCHUTEJIbHOU T€OXPOHOJIOTUU
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4.4

HavanpHBIE DTAITEI
OpPraHUYECKOU
YBOJIOIUA

HauanpHbie sTansl opraHuyecKkon
sBosmonuu. [logBnenue u sBomOLUA
MEPBBIX KJIETOK. DBOJIOIUA
MeTabonu3Ma. Bo3HUKHOBEHNE MTEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE

PackpeiBaTh conepxaHue TEPMUHOB U
IIOHATUM: «IIOCICIHUN YHUBEPCAIbHbBIN
00U IPEIOK», OJHOKIETOYHBIE
OpPraHu3Mbl, IPOKAPUOTHI, DYKAPUOTBHI,
CUMOMOTEHE3.

OMOTUIEHKH KaK aHaJIoT TIEPBBIX Ha
3emiie cooOmiecTB. CTPOMATOIUTHI.
[TpokapuOTHI 1 SYKapUOTHI.
[Tpoucxoxnenne DYKapuoT
(cumOuorenes). DBOJIOIMOHHOE
MIPOUCXOKIEHUE BUPYCOB.
JdeMoHcTpanuu

Tabauiet u cxembl: «HadanbHbIe 3TarbI
OpraHUYeCcKOM IBOTIOUNY, «Cxema
00pa3oBaHUs dYKApUOT ITyTEM
cumbuorenesa», «CTpoeHue BUpyca

XapaKTepI/IBOBaTB Ha4daJIbHBIC OTallbl
OpFaHI/I‘lCCKOﬁ 9BOJIFOIINH.

[TpuBOIUTH TPUMEPHI ApOMOP(}HO30B
MIEPBBIX OJTHOKJICTOYHBIX OPTaHU3MOB.
XapakTepu30BaTh OCHOBHBIC ITOJIOKCHUS
U JI0Ka3aTeIbCTBA THIIOTE3bI
cuMOMOreHes3a.

JlokasbIBaTh MOJIyaBTOHOMHOCTD
MUTOXOHAPUN U TIJIACTHI, UX
MIPOUCXOKEHUE OT MPOKAPUOTHUUECKUX
KJICTOK.

Jlenath BBIBOJIBI O 3HAYEHUU
BO3HUKHOBEHUS (DOTOCHHTE3A,
dbopmupoBaHuUs sApa s JaTbHEHIIIero
pa3BUTHS KU3HU Ha 3eMII€.
XapakTepu3oBaTh TUIIOTE3bI
MIPOUCXOK/ICHHUSI BUPYCOB

160



®denepanbHas padouas mporpamma | buonorus. 10—11 knaccest (yrinyOn€HHbIA YPOBEHD)

4.5

OBOJIIOIUSA YYKAPHUOT

[IpoucxoxaeHne MHOTOKIIETOYHBIX
OpraHu3MoB. BO3HUKHOBEHHE OCHOBHBIX
TPYIII MHOTOKJIETOYHBIX OPTaHU3MOB.
JdemoncTpanuu

[loprpet: . 1. MeuHukoB.

Tabnune! U cxeMbl: «HadanpHbIe STanbl

OpraHU4ecKou 3Bomronumn», «Cucrema
YKABOU IIPUPOIBI»

PackpsiBaTh copiep:kaHie TEPMUHOB U
MOHSITUIN: POKAPUOTHI, IYKAPUOTHI,
MHOT'OKJIETOUYHOCTD, CIIeIIMaTN3aIIUsI
KJIETOK, BUPYCHI.

XapakTepu3oBaTh MPOUCXOKICHHE
MHOT'OKJIETOYHBIX OpraHU3MOB.
CpaBHUBATh 0COOCHHOCTH
DYKAPUOTUIECKUX U MMPOKAPUOTUUECKUX
OpPraHU3MOB.

Ha3ssiBaTh 0CHOBHBIE apoMOP(]O3BbI

9YKApHUOT U OUCHUBATDH UX 3HAUCHUC JIJIA
,Z[&JII)HCFIH.IGI‘O Pa3BUTHUA )KU3HU
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4.6 | OCHOBHBIE ITAIBI OCHOBHBIE 3Tallbl 3BOJIIOLMM BhICIINX | PackpbiBaTh conepkaHue TEPMUHOB U
ABOJIIOLIUN pactenuii. OCHOBHBIE apoMOPGh03bI MOHSTUN: BOJOPOCIIH, PUHUODUTHI, MXH,
pPaCTUTENBHOIO MUpPa pacTeHnid. BeIXoa pacTeHHH Ha CyIly. | MAalOpOTHUKOOOpa3HbIC, CEMEHHBIC

[TosiBnEeHME CIOPOBBIX PACTEHUMN U MarnopOTHUKHU, TOJTOCEMEHHBIE,
3dBOCBAHUC MU CYyIIN. CeMeHHbIE MMOKPBITOCEMEHHEIE, 6601’[0)106
pactenus. [IpoucxoxieHHe IBETKOBBIX | rrokosieHue (CTopodHT), MOT0BOE
pacTeHHH. nokosienue (rameropur). [lepeuncnsatob
JdemoHcTpanumn OCHOBHBI€ 3TaIbl IBOIIOIUU
Tabmuiel 1 _cxembl: «ApomMop¢0o3bI pactutensHoro mupa. Haseisath
pacTeHuii», «PurMODHUTEIY, OCHOBHBIE apoMOPGO3bl PACTEHUN U
«OTHOKJIETOYHBIE BOJOPOCIINY, OLICHUBATH UX SBOJIOIMOHHOE 3HAYCHUE.
«MHOTOKJICTOYHBIC BOLOPOCIIID, CpaBHMBATh OCOOEHHOCTH CTPOCHUS
«Mxny», «llanmopoTHUKNY, PACTECHMII pa3HBIX OTHEIOB
«l"onocemenHple pacteHus», «OpraHsl
[IBETKOBBIX PACTEHUIN».
O6opynoBanue: repOapuu pacTeHUI
pasnuuHbiX oTAEHOB. IIpakTyeckas
padora
«M3ydenne ocoOCHHOCTEN CTpPOEHUS
pACTEHHUI Pa3HbIX OTIEIIOB)

4.7 | OCHOBHBIE 3TAIbI OcHOBHbIE ATallbl FBOIIOLMH )KMBOTHOTO | PackphIiBaTh cofiepkaHle TEPMUHOB U

ABOJIIOLIMH KUBOTHOTO
Mupa

Mupa. OCHOBHBIC apoMOP(O3bI
KUBOTHBIX. Benpckas dayna.
KemOpwuiickuii B3pbIB — MOSBICHUE
COBPEMEHHBIX THIIOB.

MOHATHUM: MPOCTEUIINE, JTACTUHYATBHIE,
KUIIEYHONIOJIOCTHBIE, IIJIOCKUE YEPBH,
YJIEHUCTOHOTHE, PHIOBI, 36 MHOBOTHBIE,
MPECMBIKAIOIIUECS, TITULIBL,
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[TepBble xOp/10BbIE KUBOTHBIE. JKH3HB B
BOJIC. DBOIIOIMS TO3BOHOYHBIX.
[Ipoucxoxnenue aMpuOUii U penTHIIHMA.
[IpoucxoxeHrne MICKOMUTAIOIIUX U
ntull. [IpuHIMN KI0YeBoro
apomopdoza. OcBoeHue
0eCM03BOHOYHBIMH U IIO3BOHOYHBIMU
YKUBOTHBIMHU CYIITH.

JdemoHncTpanuu

Tabauiel 1 cxembl: «Cxema pa3BUTHUS
YKUBOTHOT'O MHUPa», «KApoMop]o3sbI
JKUBOTHBIX», «IIpocTteimuey,
«KumeunononoctHbie», «Ilmockue
yepBu», «UieHucToHOTHEeY, «PHIOBIY,
«3eMHOBOIHBICY,

«IIpecmbikaromuecs», «IItuipry,

«Munekonutaromuey. OdopynoBanue:
KOJUIEKIIUM HACEKOMBIX; BJIAYKHBIE
IIpernaparsl )KUBOTHBIX; PAKOBUHBI
MOJUTIOCKOB; KOJUIEKIIUU UTITIOKOXKUX;
CKEJIETHI TO3BOHOYHBIX )KUBOTHBIX;
yy4ela NTULl U 3BEpei.
IIpakTuyeckas padora

«M3yuenne ocoOeHHOCTEH CTPOCHHUS
MTO3BOHOYHBIX JKMBOTHBIX)»

MJIEKOIUTAIOUIUE, SKTOJIEpMa,
AHTOJIEpMA, ME30JepMa, TBYCTOPOHHSIS
CUMMETpUSI, TETNIOKPOBHOCTb.
[lepeuncnsiTb OCHOBHBIE ATAIIbI
HBOJIIOIMH KUBOTHOTrO Mupa. Ha3biBaTh
OCHOBHbIE TpeaJlanTalni,
CIIOCOOCTBOBABIINE BBIXOAY KUBOTHBIX
HAa CyIIy.

OneHuBaTh 3HAUEHHUE PA3BUTHS HEPBHOU
CUCTEMBI JIJIs1 IPUCTIOCOOIICHNUS
’KUBOTHBIX K YCIIOBUSM OKpYKarouiei
Cpelbl.

OOBSACHATH NPUYMHBI IBOJIIOLMOHHOIO
pacuBeTa HaceKOMBIX, KOCTHBIX pBbIO,
ITHLI, MIEKOUTAIOIIUX
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4.8

PasButHe xn3Hu Ha
3emiie

PazButune xxu3Hu Ha 3emMiie 1O 3paM U
IepUoaM: apXxeu, MpPOTEPO30H,
ITaJIc030M, Me3030H, KaiiHo30M. O01mas
XapakTEepPUCTHUKA KIUMaTa u
reojiornueckux npoueccos. [losBiaenue
Y PaclBET XapaKTEPHBIX OPraHU3MOB.
VYrieobpa3oBaHue: ero ycioBusi U
BJIMSIHUE HA Ta30BbIA COCTAB
aTMocdephl.

MaccoBbie BBIMUPAHUS —
AKOJIOTUYECKHE KPU3ZUCHI TTPOILIOTO.
[IpuyuHBbI U CIEACTBUS MACCOBBIX
BbIMUpaHUi. COBpEeMEHHBIN
AKOJIOTUUECKU KPHU3UC, €TO
ocobennoctu. [Ipobiema coxpaHeHHs
ounopaszHooOpazus Ha 3emie.

JdeMoHcTpanuu

Tabnuiel U cxeMbl: «Pa3BuTre XU3HU

B ApXEUCKOU 3pe», «Pa3BuTHE KNU3HU B
MIPOTEPO30MCKOMU 3pe», «Pa3zButne
YKA3HU B NIAJICO30UCKOU 3pey,
«Pa3BHUTHE KN3HU B ME3030MCKOM 3pe»,
«Pa3BuTHE KNU3HU B KAMTHO30MCKON 3pE»

PackpeiBaTh conepxanre TEPMUHOB U
MOHSATHI: apxel, apxebakTepuu,
MaHOOAKTEpUH, IPOTEPO30ii,
najaeo30i, KeMOpuii, OpAOBUK, CUITYD,
JIeBOH, kKapOoH, nepMmb, [Tanres, Tetuc,
TPUIOOUTHI, PUHUODUTHI,
PaKOCKOPITHOHBI, TAHIIUPHBIE PHIOHI,
KOTHJI03aBpbI, ME3030M, [ OHBaHA,
JlaBpasusi, Tpuac, 1opa, Mell, XBOMHbIE,
THHKTOBBIE€, CATOBHUKOBBIE,
OCJIEMHUTBI, aMMOHUTHI, TMHO3ABPHI,
apXeoNTEPUKC, TOKPHITOCEMEHHBIE,
KallHO30M, NaJIcOTeH, HEOTeH,
aHTPONOTEH, MAaCCOBOE BHIMUPAHUE.
XapakTepu3oBaTh pa3BUTHUE )KU3HU Ha
3emiie 1o 3paM U MEPUOIaM.
YcTranaBIuBaTh 3aBUCUMOCTD MEXIY
re€0JOTMYECKUMU MPOLIECCAMU,
W3MEHECHUSIMU KJIMMaTa v mpoleccaMu
B JKMBOU MPUPOLE.

OOBSACHATH IPUYMHBI PACIIBETA
CUCTEMATUUYECKUX TPYMI OPraHUu3MOB B
Pa3JIUYHbBIC PbI U IEPUOIBI.
AHanu3upoBaTh MPUYUHBI U CJIEICTBUS

MAaCCOBBIX BBIMUPAHUMU.
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Ha3spiBaTh OCHOBHBIE apoMOP(O3BI
PAaCTEHHUM U )KUBOTHBIX.
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[TpuBOANTH MPUMEPHI TEPEXOTHBIX
(bopM OpraHu3MoB.

AHaNM3UpPOBATH MYTH PEIICHUS
npo0IeMbl COXpaHEHUs
O6uopaszHooOpasus Ha 3eme
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4.9

CoBpeMeHHas cuctema
OpraHUYEeCKOro Mupa

CoBpeMeHHas cucteMa OpraHuYeCcKoro
mupa. [IpuHuumne kiaccupukauu
opranu3mMoB. OCHOBHBbIE
CHUCTEMATHYECKHE TPYIIbI OPraHU3MOB.
JdemoHcTpanuu

Tabmuuel  u  cxembl: «CoBpemMeHHas
CHUCTEMA OPraHUYECKOr0 MUPa»

PackpsiBaTh copiep:kaHie TEPMUHOB U
MOHSATUI: OaKTEPUU, apXEHU, BBICIIINE
pacTeHus, 3eJ1EHBIE BOIOPOCIIH,
OarpsiHKu, Oypbie BOJOPOCH,
MOXOBH/IHBIE, TATTOPOTHUKOBUIHBIC,
XBOIIIEBUIHBIC, TUIAYHOBUIHBIC,
rOJIOCEMEHHBIE, TIOKPHITOCEMEHHBIE,
MPOTUCTHI, KUIIICYHOIIOJIOCTHBIE,
MJIOCKWE YEPBU, KPYTJIbIC YEPBU,
KOJIbYaThIe YEPBH, YWICHUCTOHOTHE,
MOJUTFOCKH, UTJIOKOKHUE, XOPAOBBIE,
rpuOBbl, TUIIAHUKH, BUPYCHI.
XapaKkTepu30BaTh COBPEMEHHYIO
CUCTEMY OPraHUYECKOr0 MUpa;
Ha3bIBaTh OCHOBHBIE CUCTEMATHUECKUE
IPYIIIbI OPTaHU3MOB.

OOBSCHATH MPUHITUIIBI KJIacCUPUKAITIT

OpPraHu3MOB.

[TepedunciisiTh OCHOBHBIE ITPU3HAKU
MIPOKApUOT, PACTCHUH, )KUBOTHBIX,

rpuOOB, KPacHBIX U OYPHIX BOJIOPOCIECH.

[IpuBOAUTE TIPUMEPBI MPEICTABUTENEH
OCHOBHBIX CHCTEMAaTHYECKUX TPYIIII
OpraHu3MOB

HToro yacoB 1o teme

15
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5 | Tema «IlpouncxoxkaeHue YeJ0BeKa — aHTPONOTreHe3)
5.1 | AaTpononorus — 1 Pa3znensl 1 3a1a4M aHTPOIIOIOTHH. PackpsiBaTh copepkaHie TEPMUHOB U
HayKa O 4YCJIOBCKC Metonbr aHTPOIIOJIOT U H. MOHSATHH: AHTPOIIOJIOTUS, MOp(I)OJIOFI/ISI,
JleMOHCTPALHH aHTPOIOTe€HE3, AaHTPOTIOMETPHS,
TaOuuibl U cXeMbl: «MeTobl PCKOHCTPYKIIHA, apXCOJI0THA,
arTpomnojorun». OdopyroBaHue: dTHOrpaus.
MyJISKH OKAMEHEJIOCTeH, Ha3zbiBath paznensl u 3a1auu
IPEeIMETOB MaTepUAIbHON aHTPOIOJIOTHH.
KYJbTYpbI IIPEJIKOB YEJIOBEKA; XapakTepu30BaTh METO/Ibl
(pororpadun Hax00K HCKOMAEMbIX AHTPOIIOJIOTUU U CPABHUBATH UX MEXKIY
OCTaTKOB YeJIOBEKa COBOIL
Boeiaensate BOIIPOCHI 3BOJIIOLIUHU
YeJI0BEKa, MCCIEAYEMbIE MPHU MOMOIIH
Pa3INYHBIX METOJIOB
5.2 | PazButme 1 CraHoBIIEHHE TPEICTAaBICHUN O PackpeiBaTh conepxanre TEPMUHOB U
MPEJICTABIICHUN O IIPOUCXOXKICHUU YETI0OBEKA. TIOHSTHI: aHTPOTIOTE€HHAS TEOPU S,
MPOUCXOXKACHUU Penurnosusie Bo33peHus. TpyaoBas Teopusi, HOmo sapiens.
YeIoBeKa CoBpeMEHHbIE HAYYHBIE TEOPHH. OuenuBats Briaaa Y. Jlappuna B

JdemoHcTpanumn

[optpet: Y. lapun. Tabauiel u
CXeMbl: «MeTOobI
AHTPOTOJIOT M.

pPa3BUTHE MPEICTABICHUN O
IIPOUCXOXKIECHUH YEIIOBEKA.
ApPryMEHTUPOBAHHO KPUTHUKOBATH
PEIUTHUO3HBIE IPEACTABICHUSA
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Oo6opynoBanue: MyJsKH
OKaMEHEJIOCTEN, IPEAMETOB
MaTepHaAIbHON KyJIbTYphl IPEKOB
yeJioBeKa; pernpoaykuuu (pororpadun)
KapTUH ¢ MU(POJIOTMYECKUMU U
ONOJICCKUMHU CIOKETaMU
IPOUCXOXKICHUS YeJl0oBeKa

O IMPOUCXOKIACHUHN YCIIOBCKA C MMO3UITUN
CCTCCTBCHHLIX HAYK.

XapaKkTepu30BaTh HAYYHbIE TEOPUU
IIPOUCXOKIACHUS YETOBEKA
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5.3

Mecto ueroBeka B
CHUCTEME
OPraHu4eCcKoro Mupa

CX0JICTBO U€I0BEKA C )KUBOTHBIMH.
CucreMaTHyecKoe MoJI0KeHHE
yesioBeka. CBUAETEIBCTBA CXOJICTBA
YyeJIOBEKa C JKMBOTHBIMU
CpaBHUTEIBHO-MOP(OIOTHUECKHE,
AMOPHUOJIOTHYECKHE,
(bU3M0JI0roOMOXUMUYECKHE,
IIOBEJIEHYECKHE.

OTnn4us JenoBeKa OT JKUBOTHBIX.
[IpssiMOX 0k IEHUE U KOMILICKC
CBSI3aHHBIX C HUM IpU3HAKOB. Pa3zButue
TrOJIOBHOTO MO3ra U BTOPOW CUTHAJIBLHOM
CHCTEMBI.

JdeMoHcTpanuu

TabGnuipe! U cxeMbl: «I 0J0BHOM MO3T

yesioBekay, «UenoBekooOpasHbIe
00e3bsHbI», «CKeJeT YeJIoBeKa M CKEJIeT
HIMMITaH3E», «PYI[I/IMGHTBI u
adTaBU3MBbD».

OOopyaoBaHmMe:  CKeEJeT  4YEJIOBEKa;
MO/ Yeperia yejoBeKa 1 yepera

PackpsiBaTh conepxkaHue TEPMHHOB H
MOHATUW: PYAUMEHTBl Yy 4YeJOBEKa,
aTaBHU3MbI y YEJIOBEKA,
NPSMOXOK/ICHHUE, BTOpasi CUTHAJIbHAS

CHUCTCMaA.

Onpenensite CHUCTEMATHYECKOe
MOJIO)KEHHE YEJIOBEKa B OPraHMYECKOM
MHUpe.

BBISBISATE 4epTHI CXO/ICTBA U PA3TUYUS
YeJIOBEKa U KUBOTHBIX.

XapakTepu30BaTh CBHJICTEILCTBA
CXOJICTBA YEJIOBEKA M JKUBOTHBIX
(cpaBHHTEILHO-MOP(HOIOTHYECCKHE,
YMOPHOJIOTHIECKHE,
(bU3M0JI0roOMOXUMHUYECKHE,
noBeicHUeckue). [IpuBOAUTEL IPUMEpHI
aTaBU3MOB M PYJMMEHTOB Y YCJIOBCKA.
OnuceiBaTh MPU3HAKH YETOBEKA,
c(hOopMHUPOBABIIHUECS B CBSI3U C
JIPEBECHBIM 00Pa30M JKU3HU MPEIKOB
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IIMMIIaH3€; MOJIEIh KUCTH YellOBeKa U
KUCTHU muMnanse. Jlaboparopuas
pabora

«M3yueHne 0COOEHHOCTEW CTPOEHMS
CKEJeTa YEeJOBEKAa, CBS3aHHBIX C
IPSIMOXO0XKJIEHUEM »

U IIPSAIMOXOKICHUEM.
BbISBISATH TPUYMHBI OCOOEHHOCTEH

CTPOCHHUSI Yepera yeoBeKa Io
CPaBHEHHUIO C YEJIOBEKOOOPa3HBIMU
o0e3bsiHaMU.

CpaBHUBATH OPYIUNHYIO JEATEIBHOCTD
YeJIOBEKa U KUBOTHBIX.

CpaBHMBATbh OCOOCHHOCTH BBICITIEH

HGpBHOfI ACATCIIBHOCTH 4YCJIOBCKA U
KHUBOTHBIX

5.4

JIBmKyIue CUJIbl

(dakTopsr)
aHTPOIIOTEeHE3a

JIBxytue cuibl ((pakTopsl)
aHTpOMoreHe3a: OMOJIOrHYECKHE,
coruanbHbie. COOTHOIICHHE
OMOJOTUYECKUX U COITUATBHBIX
(bakTOpOB B aHTPOIIOTEHE3E.
JdeMoHcTpanuu

Tabnuiiel ¥ cXeMbl: «JIBIKYIITUE CHITBI

AHTPOIIOTEHE3a.
OO0opyaoBanue: MyJISHKU PEIMETOB
MaTePHATbHON KYJIbTYPHI IPEIKOB
YeJoBeKa

PackpsiBaTh coepkaHie TEPMUHOB U
MOHSTUI: HACJIEICTBEHHAS
U3MEHUYHBOCTh, ECTECTBEHHBIN 0TOOP,
OpyAUiHas IESITENbHOCTD, TPYIIIOBOE
COTPYIIHUYECTBO, OOIICHHUE, PEUb.
XapaKTepu30BaTh ABUKYIIUE CUIIbI
aHTpOIOreHe3a: OMOJOTUYECKUE U

COoMaJIbHBIC
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9.5

OCHOBHBIE CTAINU
aHTpPOIIOreHe3a

OCHOBHBIE CTaIMM AHTPOIIOTEHE3A.
PanHue yenoBexkooOpa3Hbie 00E3bSIHBI
(MPOKOHCYJIBI) U pAHHKUE TTOHTHU]IBI —
oO1ue npeiKu 4eI0BeKo0Opa3HbIX
00€3bsH U JIIoeH. ABCTPaTONMUTEKH —
JIBYHOTHE NIpeaKHu Jiroaen. Yenosek

PackpeiBaTh conepxaHne TEPMUHOB U
IIOHATUI: aBCTPAJIONUTEK, YenoBek
yMelbii, YenoBeK NMpsIMOXO TSN,
Yenosek reiaenboeprckuii, Yenosek
HEaHAEPTaIbCKUN, KPOMaHbOHETI,
JICHUCOBCKHUH 4eJIOBEK, YenoBek

175



®denepanbHas padouas mporpamma | buonorus. 10—11 knaccest (yrinyOn€HHbIA YPOBEHD)

YMEIIbIH, IIEPBBIE U3TOTOBIICHUS OPYAUN

Tpyaa. UesroBek nmpAMOXOASAIINN U
IIEPBBINA BBIXOJ JIFOAEH 3a IIPEIEIIbl
Adpuxu. Yenosek reigenboeprekuit —
001IMif TpeIOK HeaHAePTATbCKOTO
YEJI0BEKa U YEJIOBEKA pa3yMHOTrO.
UenoBek HEaHAEPTAIBCKUN KaK BU/T
JIFOAEU XOJOAHOrO KiuMara. Yenosek
pa3yMHBIN COBPEMEHHOTO THUIIA,
JICHUCOBCKUI YEJIOBEK, OCBOCHUE
KOHTUHEHTOB 32 npejenaMu AQpuku.

[TaneoreneTuka u najeoreHOMMKA.
JdeMoHcTpanuu

[Toptperst: JI. Jluku, S. 5. Porunckui,
M. M. I'epacumos.

Tabmuipl ¥ cXeMbl: «DBOJIOIMOHHOE
JIPEBO UEJIOBEKA», «ABCTPAJIONUTEK,
«Yenosek YMEJIBIN, «Henosek

PAMOXOASIIHNI, «JleHncoBCKkU
yenoBeky, «Heanaepraibiubn,

«KpomaHboH1IBIY, «IIpenku yemoBekay.
Oo0opynoBanue: MOJENIM TOPCA MPEIKOB

YEeJI0BEKA; MYJISKM ITPEAMETOB
MaTepHalbHON KYJIbTYPbI IPEIKOB
YeJI0BeKa

pPa3yMHBI COBPEMEHHOI'O THIIA,
MaJICOTCHETHKA.

XapaKkTepu30BaTh OCHOBHBIE CTAIUU
aHTPOIIOTEHE3A.

BbISBIISATE TPOTrpECCUBHBIE YEPTHI,
MOSIBUBLIMECS Y MPEKOB YeJIOBEeKa Ha
pa3HbIX CTAJUSAX AHTPOIOTEHE3A.
[TpuBOIUTH IPUMEPHI ITPEICTABUTENECH
OCHOBHBIX CTaJIMi aHTPOIIOTEeHE3a!
OTMCHIBATH UX AaHTPOIIOMETPUUYECKUE
JaHHBIE, 00pa3 )KU3HU U OPYIUs TPY/a.
CpaBHHMBATH NPEICTABUTENEH OCHOBHBIX
CTaAuil aHTPONOreHe3a
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5.6

OBOIIOLUA
COBPEMEHHOT0
YeJI0OBEKA

DBOJIIOIUS COBPEMEHHOT'O YEJIOBEKA.
EctecTBeHHBI 0TOOP B MOMYISAUAX
yesoBeKka. MyTalMoOHHBIN IPOLEecC U
nosumopusM. [lonynsaunoHHele
BOJIHBI, ipei( reHoB, Murpanus u
«3(dexT ocHOBATES» B MOMYJISIITUAX
COBPEMEHHOI'O YEJIOBEKA.

JdemoHncTpanuu

Ta6111/11151 1 CXEMBI: «ITaITbl 3BOJOIIMH
YCJIIOBCKaA»

PackpsiBaTh conep:kaHne TEPMUHOB H
MOHATUM: MYTAlMOHHBIN IIpOLIECC,
NOTUMOP(U3M, MOMYISIIIMOHHBIE BOJIHEI,
Jpeid reHoB, Murpanus, «3phexT
OCHOBATEJIS».

XapakTepu3oBaTh POJIb €CTECTBEHHOTO
oTOopa B TMOMYJSIUSIX COBPEMEHHOTO
YeJI0BeKa.

O1eHUBATh POJIH MYTAITMOHHOTO
nporiecca, MOMyJISIIIHOHHBIX BOJIH,
npeiida reHoB, Murpanuu, «d3pdexra
OCHOBATEJIS» B DBOJIOLMH MO IS
COBPEMEHHOT0 yesoBeka. [IpuBoauth
npuMepsl GaKTOPOB, CITOCOOHBIX
BBI3BAThH MMOMYJISIIIIOHHBIC BOJIHBI B
HBOJIIOIIUN COBPEMEHHOTO

YCJIOBCKA
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5.7

Yenoseueckue pacsl.
MexaucCuruIIMHapHbIE
METObI aHTPOIIOJIOTUU

Yenoseueckue pacsl. [lonstue o pace.
bosbine pacel: eBponieonHas
(eBpa3wuiickasi), aBCTpaO-HErpOUAHAS
(9KBaTOpHUaIbHas), MOHTOJIOMHAS
(a3maTcko-amepukaHckas). Bpems wu
OyTH  paccelieHus  4YejoBeKa IO
ianere. EAMHCTBO yenoBeueckux pac.
Hayunast HecocToOsITENBHOCTD pacu3ma.
[Tprcnoco6eHHOCTD YenoBeKka K

Pa3HbIM YCJIOBUAM OKpY)KaIOIIIeﬁ

PackpsiBaTh conepxkaHue TEPMUHOB U
MOHATUN: paca, pAacOreHe3, pacusM,
COLMAJIBHBIN JaPBUHU3M.
XapakTepu30oBaTh MPU3HAKU OOJIBIINX
pac 4eJoBeKa: €BPOIEOUTHON
(eBpa3uiickoit), aBCTpaNO-HETPOUTHON
(?KBaTOpPHUATIBLHON ), MOHTOJIOMTHOM
(a3maTCKO-aMEPUKAHCKOM).

BbIABISATE IPUYMHBI BO3BHUKHOBEHUS
YeJI0BEUYECKHUX pac.
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cpenbl. BiusHue reorpaduueckoi
cpensbl u nperida reHoB Ha
MOP(OJIOTHIO U (PUZHOTOTUIO
YeJioBeKa.

MexaucuIuIMHapHble METObI B
buzndeckoi (OMOIOruIecKom )
AHTPOMOJIOTMH. DBOJIIOIIMOHHAS
AHTPOIMOJIOTHUS ¥ MAJIE0AHTPOIOIOTUS
YeJIOBEYECKUX MOMYJISIUH.
buoconmanbHbie UCCIEI0BaHUS
npupobl yenoBeka. Mccnenoanue
KODBOJIIOIIMU OMOJIOTUYECKOTO U
COILIMAJIEHOTO B YEJIOBEKE.
JdeMoHcTpanuu

Tabnuiel U cxeMbl: «Pachel yeToBEKAY.

IIpakTuyeckas padora
«3y4yeHne 3KOJIOrMYECKUX aanTauii
YeJ0BEKay

[IpuBOOUTE HpPUMEPHI ATANTUBHBIX
IIPU3HAKOB Yy  IIPEACTaBUTEIIEH
YEJIOBEYECKUX PAC.

[IpuBOIUTH CBUAETENBCTBA €IMHCTBA
IIPOUCXOKIEHUS YETIOBEYECKUX pac.
ConocTaiATh a1aNTUBHbBIE TUTIBI
JIIOJIEN C PACOBBIMU IIPU3HAKAMU.
Jloka3pIBaTh HAYYHYIO
HECOCTOSATEIIBHOCTh pacu3Ma

Hroro

9aCoOB I1I0 TCMC

10

Tema «IKoj0rus — HAayKa 0 B3AUMOOTHOIICHUAX OPraHu3dMoB U HAAOPraHu3MEeHHbIX CUCTEM C Opr)KaIOIIIEﬁ

cpenoin»
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6.1

3apoxkIeHue u
Pa3BUTHE PKOJIOTHH

3apoKI€HUE U PAa3BUTHE SKOJIOTUU B
tpynax A. ['ym6onpara, K.®. Pynbe,
H.A. CeBepuiosa, 3. ['ekkens,

A. Tencnu, B.H. Cykauéna. Pa3gensl u
3a1a4u HKONOruH. CBA3b IKOJIOTHHU C
JTPYTUMU HayKaMHU.

PackpeiBaTh conepxaHue TEPMUHOB U
IIOHATUI: DKOJIOTHUsI, ayTIKOJIOT U,
CUHIKOJIOTHs1, SKOJIOT Ul COOOIIECTB U
DKOCUCTEM, 3KOJIOTHS BUJIOB U
MIOITYJIALIUM.

XapakTepu3oBaTb OCHOBHBIE JTallbl

JdemoHncTpanuu

Hoptpetsi: A. I'ym60abAT,
K. @. Pynwe, H. A. CeBep1ios,

2. I'exkensb, A. Tencnu, B. H. Cykaués.

Ta0munel ¥ cxeMbl: «Pa3nernsl
SKOJIOTHUH»

3apOKACHUS U PA3BUTHUS DKOJIOTUU KAK
HAyKH.

[TpuBoIUTH IPUMEPHI 0OBEKTOB
U3YUYEHHUs] DKOJIOTUU.

Ha3piBaTh OCHOBHBIE 3a1a4M, CTOSILKE
nepes y4€HbIMU-DKOJIOTaMU.

YcraHaBiIMBaTh B3aUMOCBSI3b SKOJIOTUH C
JPYTUMU HayKaMH
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6.2 | MeToabI DKOJIOTHH.
3HaueHue
IKOJIOTHUYECKUX 3HAHUHU
JUIS YeJIOBEKa

Metonp! akonoruu. [Tosesbie
HaO0JIIOIeHUSI. DKCIIEPUMEHTHI B
SKOJIOTUHU: NPUPOJHBIE U
naboparopHsie. MoaenupoBaHue B
3KOJIOTMUA. MOHUTOPUHT
OKPY’KAIOIIEN CPEBI: JTOKAIbHbIM,
PETrHOHANBHBIN U TJI00ATHHBIM.
3Ha4YeHHUE HKOJIOTUUECKUX 3HAHUI
JUIS1 YEJIOBEKA. DKOJIOTHYECKOE
MHPOBO33PEHUE KAK OCHOBA CBSA3EH
YEJI0BEYECTBA C MPUPOJION.
DopMHUPOBAHUE IKOIOTUUECKOU
KYJIBTYPBI ¥ 3KOJIOTUYECKON
IPaMOTHOCTH HACEJICHHUS.

JdeMoHcTpanuu

Ta0uunel U cxeMbl: «MeToIbl
AKOJIOrUn», «Cxema MOHUTOPUHTA
OKPYKAIOIIEH CPEIBI».

PackpsIBaTh copepkaHue TEPMUHOB U

TIOHSTHMH: TI0JICBEIC HAOIIOACHMS,

MOHHUTOPHHT OKPY’KAIOLIEH Cpebl,

MOJCIUPOBAHUEC, DKCIICPUMCHT,
MMPOTrHO3UPOBAHUC.

XapaKTepI/ISOBaTB MCTOABI OKOJIOI'UH.

[TprBOIUTH IPUMEPHI MTOJTCBBIX
HaAOJIIOIEHNI B DKOJIOTHUH.

BBISBISTE 0COOEHHOCTH MOHUTOPHHI'A

OKpY’KaroIIel cpe/ipl Kak MeTo/1a
IKOJIOTUIECKUX UCCIICIOBAHUIA.
OOO0CHOBHBIBAThH 3HAUCHHE
OKCTIEPUMEHTOB B 3KOJIOTUIECKHIX
UCCIICJTOBAHUSX.

CpaBHUBaTH 7ab0paTopHBIC

IIPUPOAHBIE IKCIEPUMEHTBI KaK METObI

DKOJIOTUYECKUX UCCIIEIOBaHUII.

OueHuBaTh 3HAaUEHUE MTPOTHO3UPOBAHUS

)51

JlabopaTopHas padora
«3yueHne MeTo10B AKOJIOTHUECKUX
VCCIIEIOBAHUI

KaK METO/a DKOJIOTHYECKUX
HUCCIIETOBAHUN.

OOOCHOBBIBATh HEOOXOJIMMOCTH
DKOJIOTUYECKUX 3HAHUU TUTS
COBPEMEHHOTO YeJI0oBeKa

HToro yacoB 1o teme
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7 | Tema «Opranu3msl M cpea 00MTAHU A
7.1 | Dxoyioruyeckue 1 DxoJyiorundeckue GakTopbl U PackpeiBaTh conepxaHne TEPMUHOB U
(dakTopbl 3aKOHOMEPHOCTH UX JACHCTBUS. HOHSTHI: 3KOJIOTMYECKHUI PakTop,

Kinaccuduxanuys 3K0J10ru4ecKux
dbakTopoB: abHoOTHYECKUE,
ouotuueckue, antpornorennsie. O0mMe
3aKOHOMEPHOCTH JEUCTBHUS
aKoJornueckux akropos. [IpaBuio
munumymMma (K. IInpenrens, 1O.
JInbux). TonepaHTHOCT.
OBpUOMOHTHBIC U CTCHOOWOHTHBIE
OpraHU3MBbI.

JdeMoHcTpanuu

Tabauiel ¥ cxeMbl: « IKOJTOTHYECKUE
baxkTophI».

O6opynoBanue: repbapuu u

KOJIJICKIIT paCTeHI/Iﬁ 1 KXHUBOTHBIX,

NPUCTIOCOOJIGHHBIX K BIIMSHUIO
Pa3TUYHBIX IKOJOTHIECKUX
dakTopoB

OMOJOTUYECKUN ONITUMYM,
OTpaHUYUBAIOIIUN (JTUMUTHUPYIOITUN)
daxTop.

KnaccuduumpoBaTh s3K0I0rn4ecKue
(bakTopbI MO pa3HbIM OCHOBAHUSIM.
XapakTepu3oBaTh 001111e
3aKOHOMEPHOCTH JIEUCTBUS
IKOJIOTMYECKUX (PaKTOPOB.
O60CHOBBIBATH JCHCTBUE 3aKOHA
ONTHMYyMa U 3aKOHA OTPAaHUYMBAIOLLIETO
dakTopa.

[TpuBOIUTE IPUMEDHI:
WUTIOCTPUPYIONIUE JEHCTBHE IpaBUia
MUHHUMYMa, OTPaHUYMBAIOLIETO
dakrtopa, IBPUOMOHTHBIX u
CTEHOOMOHTHBIX OPTaHU3MOB
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7.2

AbGuoTtuyeckue
dakTopel. CBET Kak
HKOJIOTHYECKUH (aKTop

Abuotnueckue pakropsl. CBeT Kak
sKosoruueckuit akrop. Jericreue
Pa3HBIX YYACTKOB COJTHEYHOT'O CIIEKTPA
Ha OpPraHu3Mbl. DKOJIOTHYECKHE
TPYIIIbl PACTEHUI U )KUBOTHBIX IO
OTHOLLIEHHUIO K cBeTy. CUTHaJbHas poiib
ceera. doTonepuoansm.
JdemoHncTpanuu

Tabauiel u cxeMbl: «CBETOBOM

CHEKTP», « IKOJOTHUECKHE TPYITITHI
YKUBOTHBIX TI0O OTHOIIICHUIO K CBETY.
O6opyaoBanue: repoapuu
CBETOJIIOOMBBIX, TEHEIIOOUBBIX U
TEHEBBIHOCIIUBBIX PACTCHHUI;
CBETOJIIOOUBLIE, TEHEIIOOUBLIE U

TCHCBBIHOCJIMBBIC KOMHATHBIC PACTCHUA.

JlaGopaTropHasi padora «BrbisiBicHUE
PHUCTIOCOOJIEHN OPTaHU3MOB K
BIIUSIHUIO CBETA)

PackpsiBaTh copiep:kaHie TEPMUHOB U
HOHSTHI: CBET, (OTONEPUOIU3M.
XapaKkTepru3oBaTh JICMCTBUE CBETA KaK
sKoJoruueckoro akropa. CpaBHUBATh
JeWCTBUE PA3HBIX YUYACTKOB

COJIHEUHOT'O CTIEKTpa Ha OpPTraHU3MBI.
BbISBISITE 0COOCHHOCTH CTPOEHUS U
KU3HEICATEILHOCTH PACTCHUN Pa3HBIX
HKOJIOTUYECKHUX TPYII IO OTHOIICHUIO K
CBeTY (CBETOIO0MBBIC, TEHEIIOOUBEIE,
TE€HEBBIHOCIIUBBIE).

[IpuBOOUTH IpUMEPHI PACTEHUI pa3HBIX
HKOJIOTUYECKUX TPYIIl MO OTHOUICHUIO
K CBETY.

BbIsBIISITE 0COOEHHOCTH CTPOCHUS U
KU3ZHEICATEIbHOCTH KUBOTHBIX PA3HBIX
HKOJIOTUYECKUX TPYII IO OTHOILIEHHUIO K
CBETY (IHEBHBIE, CyMEPEUHbIEC, HOUHBIE).
[IpuBOAUTH MPUMEPHI KUBOTHBIX
Pa3HbBIX HKOJOTUYECKUX TPYII TIO
OTHOLIEHHUIO K CBETY.

OO60CHOBBIBaTh 3HAUEHUE
dboToneproru3mMa B )KU3HU OPraHU3MOB
U JUTsl TPaKTUKK CEIbCKOT0 XO03siCTBa
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7.3

AOuoTuueckue
¢dakropsl. Temneparypa
KaK DKOJOTHUYECKUUN

¢dakrop

Temmeparypa Kak 3KOJIOTMYECKUI
dakrop. [elicTBue TemmnepaTypbl Ha
opra"usmsl. llokunorepmHusie U
TOMOMOTEPMHBIE OPTaHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JdemoHcTpanuu

Tabauiet u cxembl: «TennokpoBHbIE

KHUBOTHBIC, «XOJ’IO}IHOKPOBHLIC
KHUBOTHBIC).

O6opyaoBanue: repoapuu u
KOJUIEKIINH TETUIOIFOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYUBBIX
pAaCTEHMI; Yy4elia IITUL] U 3BEPEN.
JlaGopaTtopHasi padora «BrbisiBieHUE
PUCTIOCOOJICHUI OPraHU3MOB K
BIIMSIHUIO TEMIIEPATYPhD»

PackpsiBaTh copep:kaHre TEPMUHOB U
TIOHATHN: TEMIIEpaTypa,
MONKUJIOTEPMHBIE (XOJI0HOKPOBHBIE),
rOMOHOTEPMHBIE (TETIIOKPOBHBIE)
OpraHu3Mbl, aHA0MO3, SBPUTEPMHbIE
OpraHU3Mbl, CTCHOTEPMHbBIC OPTaHU3MBI,
TEPMOPET YIS

XapakTepu3oBaTh JEHCTBUE
TEMIIePaTyphbl HA OPraHU3MbI. BBISBIATH
0COOEHHOCTU CTPOCHHUS U
KU3ZHEICATEITLHOCTH TOMKHIIOTEPMHBIX
(XOJIOTHOKPOBHBIX) U TOMOMOTEPMHBIX
(TEeNJI0OKPOBHBIX) )KUBOTHBIX.
[IpuBOAUTH MPUMEPHI TONKHIOTEPMHBIX
(XOJOAHOKPOBHBIX) U TOMOMOTEPMHBIX
(TEeNJIOKPOBHBIX) KUBOTHBIX. BBIABIATH
OCOOCHHOCTHU CTPOCHUS U
KU3HENIEATETLHOCTH TETLJIOIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTeHUM.

[TpuBOIUTH IPUMEPHI TEILIIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30YCTONYUBBIX
pacTEeHUM.

[IpuBOaUTHE TPUMEPHI 3BPUTEPMHBIX U

CTCHOTCPMHBIX OpPraHu3MOB.
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7.4

AOuoTtnueckue
dakTopsl. BraxxHoCcTh
KaK AKOJIOTUYECKUH
¢dakro

BrnaxHOCTh KaK 3KOJIOTUYECKUAMN
daktop. [Ipucnocobiienus pacTeHu

K [OJ/IEPKAHUIO BOAHOTO OajaHca.
Knaccuduxanus pactenuit mno
OTHOUIEHUIO K BOJIE.

[Ipucnoco6ienust >)KUBOTHBIX K
U3MEHEHHIO BOJHOT'O PeXUMa.
JdemoHncTpanuu

Tabauiel 1 cxembl: «DU3NOTIOTHUYECKHE

aZanTaly >KUBOTHBIXY.
O6opynoBanue: repOapuu pacTeHUN,
OTHOCSIITUXCS K TUTpOUTaM,
KcepoduTam, Mme3oduraM, KOMHATHBIC
pacTeHus JaHHBIX TPYMII.
JlaGopaTopHasi padora
«AHaTOMHUYECKHE OCOOCHHOCTH
pacTeHUi U3 pa3HbIX MECT OOUTAHUS

PackpsiBaTh conep:kaHne TEPMUHOB H
TIOHATHH: BIQXKHOCTH, TUAPOQUTEHI,
rUrpo@uThl, ME30(UTHI, KCEPOPUTHI,
KUBOTHBIC: BOJHBIC, TTOTYBOHBIC,
Ha3eMHBIC.

XapakTepu30BaTh JCHCTBUE BIAXKHOCTH
KaK 9KOJIOTHUYECKOTo (hakTopa. BISBISTH
0COOEHHOCTU CTPOCHHUS U
KU3HEICATEIILHOCTH PACTEHUH pa3HbBIX
HKOJIOTUYECKUX IPYII 110 OTHOILIEHUIO K
BOJIE.

[TpuBOANTH IPUMEPHI PACTEHUIN pa3HbIX
HKOJIOTUYECKUX TPYIHI MO OTHOILEHUIO
K BOJIE.

BbIsBISITS aHaTOMHUECKHE U
(bU3UOJIOTHIECKUE PUCTIOCOOTICHUS
KUBOTHBIX K U3MEHEHHUIO BOJAHOIO
pexumMa.

[IpuBOoAUTH IIPUMEPBI BOJIHBIX,
MTOJTYBOAHBIX U HA3EMHBIX KUBOTHBIX
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7.5

Cpenbl oOutanus
OpraHU3MOB

Cpenpl 00MTaHMs OPraHU3MOB: BOJHAS,
HA3eMHO-BO3YIIIHAsI, TOYBEHHAs,
rIIyOMHHAs OJNOYBEHHAs,
BHYTPUOPTraHU3MEHHA.
OU3NKOXUMUYECKHE OCOOCHHOCTH CPeJl
oOUTaHUs OPraHU3MOB.

PackpeiBaTh  conepxkaHue  TepMHUHA
«cpena oOuTaHUs».

XapakTepu3oBaTh 0COOEHHOCTH BOJTHOM,
HAa3€MHO-BO31YILIHOM, IOYBEHHOM,
TIyOMHHO TIOATIOYBEHHOMN U
BHYTPUOPTaHU3MEHHOU cpejl 0OMTaHUsI.

[Ipucnoco6ieHust OpraHu3MoB K KU3HU
B Pa3HbIX Cpeaax.

JdemoHncTpanuu

TaOauup! u cxembl: «Cpenbl OOUTaHUS

OpPraHUu3MOB».

Oo6opynoBanmue: KOJIJICKIIUU
KUBOTHBIX, OOMTAIOMIMX B Pa3HBIX
cpenax

CpaBHUBATh (PUBUKO-XUMUYECKHE
YCJIOBHS Pa3HBIX Cpel OOUTaHUS.
BBISBISATE 4epTHI IPUCIIOCOOTICHHOCTH
OpraHuU3MOB K OOUTAaHHIO B BOJIHOM,
HAa3€MHO-BO3/IYIIIHOM, IOYBEHHOM,
BHYTPUOPraHU3MEHHOM cpenax
oOHTaHMUS.

[IpyBOAMT,  OpUMEPHl  OPraHU3MOB,
OOMTAIONINX B Pa3HBIX CpeIax
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7.6 | buosornueckue puTMsI buonornueckue purmel. BHemuue u PackpbiBaTh conepxaHue OHATUA
BHYTpEHHUE pUTMBI. CyTOYHBIE U «OMOJIOTUYECKUE PUTMBI».
rOAUYHBIC PUTMBI. Xapaktepu3oBaTb 0COOCHHOCTH
[Iprcnoco6IeHHOCTh OPraHU3MOB K BHCIIIHHX, BHYTPEHHUX, CYTOYHbIX U
CE30HHBIM U3MCHEHHSIM YCIIOBH TOJIMYHBIX OMOJIOTUUECKUX PUTMOB.
JKH3HH. IIpuBOAUTE IPUMEPBI IPOSBICHUS
JleMoHCTpauuu OMOJIOTUYECKUX PUTMOB Y Pa3HBIX
Tabauik! u cxembl: «buonoruueckue OpraHU3MOB.
PUTMBD». BhIsSBIISATE 4epThl IPUCTIOCOOJIEHHOCTH
OﬁopyszaHHe: rep6apHH u OpraHnu3MoOB K CC30HHBIM M3MCHCHUAM
KOJUIEKLIUM PACTEHUI U )KUBOTHBIX, YCJIIOBUM KU3HMU.
o0aiarouux 4epTaMu OnuchIBaTh CE30HHBIE SIBJICHUS B KU3HU
IPUCIIOCOOJIEHHOCTH K CE30HHBIM OpPraHu3MOB, PaCIPOCTPAHEHHBIX B
VU3MEHEHUAM YCIIOBUN KU3HU CBOEU MECTHOCTH

7.7 | uznennsie HopMbI JKuznennsie (opMbI OpraHU3MOB. PackpsiBaTh conepxaHue NOHATHUS

OpraHu3MOB

[TonsiTre o )u3HEHHOH hopMme.
Kuznennsie HopMbI pacTCHUI:
JIEPEBBsl, KYCTAPHUKH, KyCTAPHUYKH,

«OKU3HEHHasi GopMa OpraHu3Ma.
BbIsBIISITE 0COOEHHOCTH CTPOCHUS U
JKA3HEIESITEIbHOCTH PACTEHUMN Pa3HBIX
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MHOT'OJIETHUE TPaBbl, OJHOJICTHHE
TpaBbl. JKu3HeHHBIE (POPMBI )KUBOTHBIX:
TUAPOOUOHTHI, T€OOUOHTHI,

a’poOMOHTBI. OCOOEHHOCTH CTPOEHUS U

o0Opasza KU3HH.

JdemoHcTpanuu

Tabauuel v cxembl: «KU3HEHHBIE
dbopmbl pacTeHuiy, « Ku3HeHHbIE
dbopMbI )KUBOTHBIX». OG0Opyn0oBaHMe:
repOapuu 1 KOJUIEKIIUK PaCTeHHUH U
YKUBOTHBIX PA3JTUYHBIX KU3HEHHBIX

hopm

YKU3HEHHBIX (POPM.
IIpuBOAUTE NpUMEPBI PACTEHUH Pa3HBIX

YKU3HEHHBIX (POPM.
BbIsSBIIATE OCOOEHHOCTH CTPOEHUS M
KU3HEJIEATEITbHOCTH KUBOTHBIX Pa3HbBIX
KU3HEHHBIX (POPM.

HpI/IBOI[I/ITB MNpUMCPHBI )KUBOTHBIX PA3HBIX
KHU3HCHHBIX q)OpM
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7.8

buotnyeckue hakTopsl

buoTtnueckue (bakTophI.
OMOTUYECKUX B3aUMOICHCTBUIA:
KOHKYPEHIIUS, XUIIIHUYECTBO, CUMONO03
u ero ¢opmsl. [lapazutusm,
KOooTepaIus, MyTyaau3M,
KOMMEHCaJIU3M (KBapTUPAHTCTBO,
HaxJeOHn4ecTBo). Hetpoduueckue
B3aUMOJICHCTBHS (TOMHYECKUE,
dbopuueckue, padbpuueckue). 3HaUCHHUE
OMOTUYECKUX B3aUMOIAECHUCTBUH I
CYIIIECTBOBAHMS OPTaHW3MOB B CpeJie
obutanud. [IpuHIIUIT KOHKYPEHTHOTO
uckiroueHus. lemoncTpanumn

Ta6J'II/I[II>I 1 CXEMBbI: « IKOCHCTEMA

Bunrsr

PackpsiBaTh conepkaHue TEPMUHOB U
MOHATUN: KOHKYPEHLIUS, XUIITHUIECTBO,
MApA3UTU3M, MYTYyaJIni3M,
KOMMEHCaJIU3M, HETpo(puieckue
B3aHMMO/JICHCTBUS.

XapakTepu30BaTh BUbI OMOTUUECKUX

B3aUMOJICVICTBUN.

OOBSCHATH CYIITHOCTh KOHKYPEHIINH,
XUITHAYECTBA, Mapa3uTU3mMa,
MyTyaju3Ma, KOMMEHCaIu3Ma.
[TpuBOAUTH IPUMEPHI OPraHU3MOB,
YYaCTBYIOIIUX B OMOTUUECKUX
B3aUMOJICHCTBUSAX PA3HBIX TUIIOB.
O1eHuBaTh 3HAUYEHHE OMOTUYECKUX
B3aUMO/JICCTBUI JIJIs1 CYIIECTBOBAHUS

MU POKOJIMCTBCHHOI'O Jccan,

«DKocHuCcTeMa XBOMHOIO JIecay,

«enu mutaHus», « XMITHUYECTBOY,
«ITapasutnzm», «KoHkypeHIusm»,
«Cumb6mo3y, «KomMeHcamuzmy.
OGopyaoBaHme: KOJJICKIIUU
JKUBOTHBIX, YYaCTBYIOIIUX B
Pa3IMYHBIX OMOTHYECKUX
B3aUMOJEUCTBHUIX

OpraHu3MOB B cpele oOWTaHHS.
OO6O0CHOBBIBATH JCHCTBUE MPUHIUIIA

KOHKYPEHTHOT'O UCKJIFOUCHUS
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HToro uacoB mo teme

9

8 | Tema «Jxkosiorust BUAOB U NMOILYJISALMI»
8.1 | Dkonorunueckue 3 DKOJIOTUYECKHUE XaPAKTEPUCTUKH PackpsiBaTh copepkaHue NOHATUA
XapaKTCPUCTUKH MOMMyJIALIUHA. HOHYHSIL[I/ISI KakK ITOITYJISALIUS .
NOMYJIALIMN ouosnoruyeckas cucrema. Ponb OLEeHHMBATH 3HAYEHHE HEOTHOPOIHOCTH

HEOJTHOPOHOCTH CPEbl, (DU3UICCKUX
OapbepoB U 0OCOOEHHOCTEN OMOJIOTHU
BUJIOB B ()OPMHPOBAHUU
IIPOCTPAHCTBEHHOHN CTPYKTYPBI
nomyssaiui. OCHOBHBIC ITOKa3aTeIIH
TOMYJISAIUN: YUCIICHHOCTD, TUIOTHOCT,
BO3pAcTHAs U TOJIOBasi CTPYKTYpa,
POXKIAAEMOCTh, PUPOCT, TEMIT POCTa,
CMEPTHOCTh, MUTPAITHSI.

JdeMoHcTpanuu

Tabauiiel ¥ cXeMbl: « IKOJTOTHIECKUE
XapaKTEPUCTUKU TTOMYJISILIUNY,
«IIpocTpaHcTBEHHAs CTPYKTypa

cpelbl, pu3nYecKux 6apbepoB U
ocoOeHHOCTEN OMOJIOrMY BUAOB B
dbopMHUpOBAaHUY TPOCTPAHCTBEHHOMN
CTPYKTYpPbI OMYJISLIUANA.

[IpuBOAUTE IPUMEPHI MONYJIALAN
pa3HbIX BUJIOB PACTECHUI U )KUBOTHBIX.
XapakTepu30BaTh OCHOBHBIE
DKOJIOTMYECKHUE TTOKA3aTEIN
NOMYJISILUN: YUCIIEHHOCTD, ITIOTHOCTS,
BO3pacTHas ¥ N0JI0Basl CTPYKTYpa,
POKIaEMOCTB, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIU.

IMOIIYJIALII, «BOBpaCTHBIe IMUpaMHu bl
IMOIIYJIALIK >
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8.2 | Dxonoruueckas DKOJIOTHYECKasi CTPYKTypa MOMyJsiuu. | PackpbiBaTh cofep:kaHue TEPMUHOB U
CTPYKTYypa MOMYJISIIUU. OrneHKa YUCICHHOCTHU TOMYJISAIIUY. MOHSITUN: TMHAMUKA TIOMYJISIINH,
JIMHAMMKA TOMYJIAIMH JlnHaMHKa MOMYJISALMU U €€ Pery/SILUS. | GUOTUYECKUI MOTEHIMAI TOMYIISAINY,
U €& pPerysanus buortnyeckuii moTEHIMAI OMYJISALIUU. KpHBBIE BEIKUBAHUS, (PAKTOPBI

Mozenuposanue TMHAMUKH CMEPTHOCTH, EMKOCTb CPEJIBI.
nomy:nsiuu. Kpusbie pocta OOBSICHATH 3aKOHOMEPHOCTH
YUCJICHHOCTH TonyJsiuu. Kpusbie pasMeltenns ocobeil MoMysIy Ha
BBDKUBAHUSL. PeryIsilist YUCICHHOCTH | o0 oo o TeppuTopHi. ONCHUBATH
MOMYJIAIMI: POJib (PaKTOPOB, 6 . .
MOTUYECKUM MOTEHITUA TIOMYJISIIHMA
3aBUCAIINX U HE 3aBUCSIIINX OT
Pa3HBIX OPraHU3MOB. AHAJIM3UPOBATH
MJIOTHOCTH. DKOJOTUUECKUE CTpaTETuu
KpUBBIC POCTA YUCIICHHOCTH
BUJIOB (I'- u K-cTpaTterun).
MOMYJISIIIUU U KPUBbIE BBIKUBAHUS.
JdeMoHcTpanuu
OO60CHOBBIBATh IPUYHUHBI CAEPKUBAHMS
Tabauiel u cxembl: «CKOPOCTH
OMOTHYECKOTO MOTEHIIMAIA POCTA U
3acelieHus MOBEPXHOCTH 3eMIIn
MPUYMHBI BCIBIIIEK POXKIAEMOCTH Y
Pa3TUYHBIMU OPTaHU3MaMu»
OTJEIBHBIX OPraHU3MOB.
[lepeuncnsath pakTOpbl CMEPTHOCTH,
PEryJIUpPYIOUIME YUCIEHHOCTh
MOIYJISILUI PACTEHUHN U )KUBOTHBIX.
OnuchIBaTh 3KOJIOTUYECKHUE CTPATETUH
BUJIOB
8.3 | Dkonornyeckas HUIIA [TonsiTHE 00 PKOIOTUYSCKON HUIIIE PackpeiBaTh cojepkaHue TEPMUHOB U

BHUIA

Buaa. Mectooburanre. MHOroMepHas
MOJIEJTb 3KOJIOTUYECKON HHIIIN

TOHSTUM: PKOJIOrMYecKasl HHIIA, BH]I,
apeall, *HBa3us.
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JIx. M. XatunncoHa. Pazmeper XapaxkTepu3oBaTb MHOTOMEPHYIO
DKOJIOTMYECKOM HUIIH. [ToTeHIManbHas | Moesap SKOJI0rnuecKoi Humu Jx.
" p€ajin30BaHHasA HHUIIH. M. XaTtungcoua.

Bun kak cuctema Homysinuil. Apeasst [IpuBOAUTE MPHUMEPHI IKOJOTHUECKUX

BHUAOB. BI/II[BI N UX )XKU3HCHHBIC HMIII Pa3HBIX BUIOB paCTeHI/Iﬁ "

CTpaTCruu. ODKOJIOTrH4YeCKHUe SKUBOTHBIX.

OKBHUBAJICHTBI. BBISBIATH OTJIMUME DKOJOTHYECKOM

3aKOHOM€pHOCTI/I TOBEICHIA 1 HHUIIIK BUAA OT €TI0 MECTOOOHUTAHUS.

MUT'paAlUA )KUBOTHBIX. buonoruueckue rpa(l)I/I‘leCKH H306pa)1(aTB

MHBASHHI HYy>KCPOAHBIX BH/OB. MHOTOMEPHYIO MO/JIEJb IKOJIOTMUECKOM

HMeMoHCcTpanuu HMIIK JJIs PA3HBIX BUIOB. BEISBIATEH
Hoptpet: JIx. . XaT4nHCOH. IPUYUHBI Pa3IMYUii B pa3Mepax
Ta6auiisl U cxembl: «Moeisb SKOJIOTMYECKOM HUIIM Y PA3HBIX BUIOB
Sxomorugeckoit mumm Jix. U, pacTeHMii ¥ KUBOTHBIX. AHAIM3UPOBATE

IPUYUHBI ¥ TIOCJIEACTBUS CMEHBI
XaTYUHCOHA. p A

. YKOJIOTHYECKOU HUIIHA
Oo0opynoBanue: repObapuu pacTeHHUI;
KOJUIEKUIUH )KUBOTHBIX. JIabopaTopHast
padora

«IIpucnocoOneHust CEMSH pacTeHUN K
pacCeNeHUIO»

Hroro yacoB mo teme 9

9 Tema «IK0JIOruA COOOIIECTB. IKOJIOTHUECKHE CHCTEMBI»
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9.1

Coo0111ecTBO
OpraHU3MOB —
OHOIIEHO3

CoobmiecTBa opranu3MoB. buoiieHos u
ero crpykrypa. CBsizu Mexay
opraHu3MaMu B OHOLIEHO3€.
JdemoncTpanuu

Tabaume u cxembl: «CTpyKTypa

PackpbiBaTh comepkaHiue TEPMUHOB U
MTOHATHI: OMOIIEHO3, OMOTOII.
XapakTepu30BaTh OUOIICHO3 M €T0
CTPYKTYPBI: BUJIOBYIO,
MPOCTPAHCTBEHHYIO, TPOYUUIECKYIO.

6I/IOI_ICHO33>>, «IKocucTema
MHAPOKOJIUCTBEHHOI'O JIcCcan,
«IKocHucTeMa XBOMHOTO JIeca»

[lepedncnsaTh U MPUBOIUTH MPUMEPHI
CBS3CH MEXIy OpraHu3Mamu B
OuoIIeHO3€E
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9.2

DKocucTeMa

DKOCUCTEMA KaK OTKpPBITasl CUCTEMa
(A.JIxx. Tencnu). OyHKIMOHAIBHbBIC
OJIOKH OpraHU3MOB B 3KOCHCTEME:
MPOJIYIEHTHI, KOHCYMEHTHI, PEIYIICHTHI.
Tpoduueckue ypoBHHU.

Tpodudeckue nenu u ceTu.
AlGuoTnyeckue 6JIOKH YKOCUCTEM.
[TouBBI ¥ WIIBI B SKOCUCTEMAX.
KpyroBopoT BeliecTs U MOTOK dHEPTUU
B DKOCHUCTEME.

JdemoHncTpanuu

IMoptpetsl: B. H. Cykaués, A.

JIx. Tencnn.

Tabauiel U cxembl: «DyHKIIMOHATIBHBIE
TPYIIIBI OPTaHU3MOB B IKOCUCTEME,
«KpyroBopoT BEIIECTB B IKOCUCTEME,

«llernn nutanus (macTOUmTHAS,
JNETPUTHAS )».

Oo0opynoBanue: repObapuu pacTCHHI;
KOJUTIEKIIMY HACEKOMBIX; Uy4elia MTHII U
3Bepen

PackpbiBaTh conepxaHue TEPMUHOB U
MOHSTHI: SKOCUCTEMA, TPOAYLIEHTHI,
KOHCYMEHTBI, PeIyIIeHThI, TpOohuuecKne
YpOBHH, TpoHuueckue (MULIEBbIE) LETH
U CETH.

Ha3biBaTh CTpYKTYpHBIE KOMIIOHEHTBI
HYKOCUCTEMBI.

XapakTepru3oBaTh QYHKIUU U
IPUBOAMTH MPUMEPHI OPraHU3MOB B
HKOCUCTEME Ha OCHOBE UMEIOIIUXCS
3HaHMUM O PACTEHHUAX, Iprudax,
OaKTepusiX U KUBOTHBIX.

OmnucbIBaTh KPYroBOPOT BELIECTB U
IOTOK YHEPTHH B SKOCUCTEME.
OOBSACHATBH POJIb OPraHU3MOB B
OMOJIOrMYECKOM KPYTOBOPOTE

BEIIECTB U MOTOKE SHEPTHUHU.
[TpuBOANTH IPUMEPHI OPraHU3MOB,
3aHUMAIOLIUX pa3Hble YPOBHU
TpouuecKux mupamuI.

CocTaBiATh CXEMBI [IEPEHOCA BEILIECTBA
Y DHEPTUU B DKOCUCTEMAX (Lenu
MUTAHUSA).
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CpaBHI/IBaTB HaCT6I/IH_[HBI€ U JCTPHUTHLIC
OCIIU MUTaHUA

9.3

DKOJIOTUUECKHUE
MIPaMU/IbI

OCHOBHBIE TOKA3aTENN YKOCUCTEMBI.
buomacca u npoaykuus.
DKOJIOTMYECKHE MTUPAMUIBI YNCET,
OroMacchl M SHEPTHUH.
JdemoHcTpanuu

Tabnuupl U cXeMbl: «DKOJIOTHUYECKas
nupamMujia 4guceny, «IKOJIorudecKast
nupamMuia OMoMacch,

«OKoJIoTUYecKas IMupamMuia SHCPrumn»

PackpriBaTh conep:kaHne TEPMUHOB H
HNOHATHUI: NpoAayKIus, buomacca,
IKOJIOTUYECKas TUpaMUa.
XapakTepru3oBaTh paBuiia
IKOJIOTUYECKUX MUPAMHU/] THCET,
OroMacchl U YHEPrUu.

OOBSCHATH TPUYUHBI PA3THIUN B
NPOAYKTUBHOCTH Yy  Pa3HBIX
HKOCUCTEM.

[IpuBONTE MPUMEPHI TPAKTUYECKOTO
NPUMEHEHHUS TIPABUIT SKOJIOTUIECKUX
IUpaMUI.

CpaBHHUBaTh OMOMaccy U NPOIYKLHUIO
HKOCUCTEM CyIIu 1 MUpPOBOTO OKeaHa
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9.4

N3menenus cooO1ecTB
— CYKIICCCUH

Junamuka sxocucmenm.
Kamacmpoguueckue nepecmpoiixu.
Dnykmyayuu. HanpaBieHHbIE
3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykueccuu. [lepBuuHbie 1 BTOpUYHBIE
CYKLECCUU U UX MPUUYUHBI.
AHTpOIIOreHHbIE BO3/IEUCTBUS Ha
cykueccuu. KnumakcHoe cooOiecTBo.
buopaznoobpaszue u noaHoTa
KpyroBOpOTa BEIIECTB — OCHOBA
YCTOWYUBOCTHU COOOIIECTB.

PackpsiBaTh conepxkaHue TEPMUHOB U
IIOHATUN: CYKILECCHUs, KIMMAKCHOE
COO0IIECTBO, CYKLIECCUOHHBIN Ps/I.
XapakTepu30BaTh CYKLIECCHHU:
NIEPBUYHBIE U BTOPUYHBIE, IPUBOJIUTH
UX MPUMEPBI U HA3bIBATh IPUYUHBI
CMEHBI COOOIECTB.

CpaBHUBATh BPEMEHHBIE U KOPEHHBIE
OHOreo1eHO3bl HA KOHKPETHBIX
IIpUMepax CBOEH MECTHOCTH.
MopenupoBats pe3ysbTaThl IIpolLecca

JdeMoHcTpanuu

Tabmwmiel u cxeMbl: «O0pa3oBaHue
oonotay, «IlepBUdHAs CyKIIECCUS»,
«BoccTraHoBIeHHE Jieca TIOCTIE TIoXKapay

CMEHBI OHMOTEOIIeHO30B IO BIUSHHEM
aHTPONOTEeHHOTO (hakTOpa
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9.5 |IIpuponnsie [IpupoaHbIE SKOCUCTEMBI. PackpeiBaTh copepkaHue TEPMUHOB U
AKOCHUCTEMBI Ikocucmempbl 03€p u pex. IKOCUCMEMbL | TOHATHN: (PUTOIIAHKTOH, 300IIJIAHKTOH,
Mmopeti u oKkeanog. IKocucmemvbl myHOp, | IPyCHOCTb.
J1ecos, cmeneil, nycmulHb. XapakTepu3oBaTh NPUPOIHBIC
JleMOHCTpaUH HKOCHUCTEMBI, UX OCHOBHBIE KOMIIOHEHTHI
Tabaunpl U cxeMbl: «IKOCHUCTEMa (Ha mpuMepe 03epa, XBOHHOTO
LIUPOKOJIUCTBEHHOT' O JIeca, IUPOKOJIIMCTBCHHOTO JIeca). OO0BACHATH
«IJKocucTeMa XBOWHOIO JIecay, NPUYMHBI PA3ITHIHON OHOMACChI
«Kocuctema o3epay. IIPpOAYLCHTOB H KOHCYMCHTOB B
OGopyaoBanue: akBapuyM Kak Mojenp | TPUPOAHBIX SKOCHCTCMAX.
TaBJIATH MACTOUIIIHBIC U ICTPUTHBI
SKOCHCTEMBI. CocTann aCTOMIIHBIE 1 ZETp ©
., | Lenu NUTaHUus OPUPOJHBIX SKOCUCTEM.
IKeKypcusi « IKCKYpCHs B TUITUYHBIN
[IpuBOOUTH IPUMEPHI OPTaHU3MOB,
ouoreorieHo3 (B 1yoOpaBy, Oepe3HsIK,
. BXOJIAIIMX B COCTAaB (PUTOIJIAHKTOHA,
€JIbHUK, Ha CYXOJO0JbHBIN WU
. . 300IIJIaHKTOHA, O€HTOCA.
MOMMEHHBIN JIyT, 03ep0, OOJIO0TO)»
OOG0CHOBBIBATH POJIb IPYCHOCTH B
KU3HU HA3€MHBIX SKOCHCTEM.
CpaBHUBaTH OMOMACCY M MPOAYKIIHIO
BOJHBIX U HA3€MHBIX SKOCHUCTEM
9.6 | AHTpOIIOTCHHBIC AHTpPOIIOT€HHBIE YKOCUCTEMBI. PackpeiBaTh cojepkaHU€ TEPMHUHOB U
AKOCHUCTEMBI ArposkocucTemMa. ArpoieHo3. MOHSITUNA: arpodKOCUCTEMA, arpolIeHO3,
(arposkocucTembl) Paznuuns Mexxay aHTPOMOTEHHBIMU U | MOHOKYJIBTYPA.
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IIPUPOIHBIMU SKOCUCTEMAMHM.
JdemoncTpanuu
Tabauibl ¥ cXeMbl: «ATPOLIEHO3Y,

«KpyroBopot BEMIECTB U MOTOK
SHEPI'UU B arpoLieHO3E».
Oo0opynoBanue: repOapuu
KYJbTYPHBIX U JUKOPACTYLIUX
pacTEeHUM.

IKCKypcust «IKCKypcHusi B
arpo’KocucTeMy (Ha moJie Wik B
TEIUIMYHOE XO3MCTBO)»

XapakTepu3oBaTh OCHOBHBIE
KOMIIOHEHTBI arpo3KOCUCTEMBI.
[IpuBOAUTH MPUMEPHI arPOIKOCUCTEM.
CocTaBnsATh UENHU MUTAHUS arpolEHO3a.
OO60CHOBBIBAaTH MPUUYMHBI HU3KOM
YCTOMYMBOCTHU arpoO3KOCHUCTEM.
CpaBHMBATh arpo3KOCUCTEMBI U
MPUPOJIHBIE SKOCUCTEMBI.
XapakTepu3oBaTb pOJIb YEI0BEKa

B COXpaHCHUU yCTOﬁqHBOCTH
arpo3KOCHUCTECM
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9.7

Yp0603KOCUCTEMBI.
OKOMOHUTOPHUHT

Yp603KOCUCTEMBI. OcHOBHbIE
KOMITOHEHTBI YPOOIKOCUCTEM.
lNopoxackas dmopa u payna.
CunHaHTponu3aius TopoacKoi (hayHsbI.
buonorunueckoe u X0341MCTBEHHOE
3HAYEHHE arpO3KOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHUS
OCHOBHBIX B3aMMOJICCTBUM
OpraHu3MoOB B 3KOocHucTeMax. Posb
KackaoHo2o s¢gexma u
8UO0830UPUKAMOPO8 (KNI0UEeBbIX
81008) 8 (YHKYUOHUPOBAHUU
skocucmem. llepeHoc 3Hepruu u
BEILECTB MEXAY CMEKHBIMU
3KOCUCTEMaMHU. Y CTOMYUBOCTh
OpraHU3MOB,

PackpriBaTh conep:kanne TEPMUHOB H
HNOHATHI: ypOO3KOCcHUCTEMA,
CHHAHTPOIU3aINA, TOpOoCcKas (iopa,
ropojickas hayHa, 5KOMOHUTOPHHT.
XapakTepru3oBaTh OCHOBHEIC
KOMITOHEHThI YPOOIKOCUCTEM.
OmnwuchBaTh OMOJIOTHUYECKOE U
X031CTBEHHOE 3HAYCHNE
ypOOIKOCHUCTEM.

[TpuBOANTH TIpUMEPHI U OIEHUBATH
COCTOSIHHE ypOOIKOCUCTEM CBOCH
MECTHOCTH.

BhIsBIISITE 0COOEHHOCTH TOPOJCKOM
baopsl U hayHBIL.

CpaBHUBaTH ypOOIKOCUCTEMBI
MPUPOJIHBIE IKOCUCTEMBI
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MOMYJIAIMNA U DKOCUCTEM B YCIOBUAX
€CTECTBEHHBIX U aHTPOIIOTEHHBIX
BO3JICHCTBUH.

Mexanuszmul 8o30eticmaust 3a2ps3HeHUll
PA3HBIX MUNO8 HA CYOOP2AHUIMEHHOM,
Op2aHUZMEHHOM, NONYIAYUOHHOM U
IKOCUCTNEMHOM YPOBHAX, OCHOBYL
9KOJI02UYECKO20 HOPMUPOBAHUS
AHMPONO2SEHHO20 8030€lUCEUSL.
MeTononorus MOHUTOPHUHTA
€CTECTBEHHBIX U aHTPOIIOTEHHBIX
9KOCHCTEM.

JdeMoHcTpanuu
Tabmwmie! u cxeMbl: «IIpumepbr

yp6oakocuctem». [lpakTuueckas
padora «/3yuyeHue u onucaHue
yp6o3kocucTembl». JlabopaTopHas
padora

«3yyenne pazHoOOpazusi MEIKUX
MOYBCHHBIX WICHHUCTOHOTHUX B Pa3HBIX
IKOCHCTEMAX)

HToro 4yacoB 1o teme

12

10 | Tema «buocgepa — riodajibHasi IKOCHCTEM A
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10.1

buocdepa. Ctpykrypa
U cocTaB Ouochepsl

buocdepa — obuiennanerapHas
o0oouka 3emiu, e CyuIeCTBYET Uu
CyllecTBOBaja Xu3Hb. Pa3Burue
npeAcTaBieHu o buocdepe B Tpynax J.
3tocca. Yuenue B.W. BepHanckoro o
ouochepe. O6mactu 6uochepst u eé
coctaB. JKuBoe BellecTBo Ouocdepsl u
ero QyHKIHH.

JdemoHncTpanuu

IMoptpetsl: B. U. Bepnaackuii, 3.
3rocc.

Tabmwmiel u cxeMbl: «I'eochepsr

3CMJ'II/I)>, «(DYHKHI/II/I ZKHUBOT'O BCIICCTBa»

PackpriBaTh conep:kanne TEPMUHOB H
NMOHATUI: Ouocdepa, )KMUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE BEIIECTBO,
ouoreHHoe BeiiecTBo. [IpuBoauTh
(bOopMyITUPOBKH OCHOBHBIX MOJIOKECHHUN
yuenust B. U. Bepnaackoro o 6uocdepe.
Xapaktepu3oBath 00s1actu 6uocdepsl u
HX COCTaB, HA3bIBaTh 00JIACTH
pacmpoCcTpaHEeHHS KUBOTO BEIIECTBA B
000J109Kax 3eMJIM U BBISBISITH
MIPUYMHBI €T0 PA3TMIHOTO
pacrpeaeneHusl.

[epeuncnare GyHKIIUU )KUBOTO
BelecTBa orocdepsl (razonas,
OKHCITUTEIIbHO-BOCCTAHOBUTEIbHAS,
KOHIICHTPAI[MOHHAs, OMOXUMUYIECKAs ).
[TpuBOANTH MPUMEPHI MPEOOPA3YIOIIECTO
BO3/ICHCTBUS KUBOTO BEIIECTBA HA
ouocdepy.

AHaTu3UpOBaATh U OIICHUBATH
OMOJIOTHYECKYI0 HHPOPMAITUIO O
TII00ATBHBIX YKOJIOTHYECKUX
npobiemax 6uocdepsl, TOTydaeMyro

U3 Pa3HBIX HCTOYHUKOB.
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OuenuBath Bknaa B. M. Bepnanckoro,

3. 310cca B CO3JaHUE YUEHUS O
ouocdepe

10.2

3aKOHOMEPHOCTH
CYIIIECTBOBAHMUS
ouocdepsl.
KpyroBopoTs! BemiecTB

3aKOHOMEPHOCTH CYILIECTBOBAHHUS
ounochepnl. Ocobennoctn ouochepsl
KaK TJI00aIbHOM YKOCUCTEMBI.
JIlnHaMu4yeckoe paBHOBECUE B
ouocdepe. KpyroBopoTsl BelecTB u
OMOTeOXUMUYECKUE IUKIIBI (Yriepoa,
a30Ta). PUTMUYHOCTD SIBJICHUN B
ouocdepe.

JdeMoHcTpanuu

Tabmwmiel u cxeMbl: «I'eochepsr
3emiiny», «OYHKIUN KUBOTO
BEIIIECTBAY,

«KpyroBopoT azota B mpupoie»,
«KpyroBopoT yrieponaa B mpupojie»,
«KpyroBopoT Kuciopojia B Ipupoae»,
«KpyroBopoT Bo/bI B IPUPOE»

PackpbIBaTh comepxkaHue TEPMUHOB U
MOHATHH: T7I00abHAsT SKOCUCTEMA,
JTUHAMUYECKOE PaBHOBECHE,
KPYTrOBOPOTHI BEIICCTB,
OMOTCOXUMHUYECKUE ITUKITBI.
XapakTepu3oBaTh 0COOCHHOCTH
ouocdeps! Kak riaodanrbHON
HKOCUCTEMBI.

Omnpenensats GyHKIUIO OUochepsl B
oOecrieyeHuu OMOTEHHOTO KPYroBOpOTa
BEIIECTB Ha TUIaHeTe. XapaKTepru30BaTh
OCHOBHBIE KPYTOBOPOTHI: BOJIBI,
yriepoja, a3ota. CpaBHUBATH
0COOEHHOCTU KPYTOBOPOTA Pa3TUUYHBIX
BEIIIECTB.

OrneHuBaTh 3HAUEHUE KPYTrOBOPOTA
BEIIECTB JJI CYIIECTBOBAHUS KU3HU Ha
3emue.

OOBSACHATH pOJIb OPTaHU3MOB B
OMOJIOTHUYECKOM KPYyTrOBOPOTE

BEIIIECTB.

BEISBISATE JUHaAMHUYCCKOC PABHOBCCHC
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ounocdepsl.

[TpuBOIUTH IPUMEPHI PUTMHUIHOCTH
SBJICHUU B Onocdepe
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10.3 | 3oHanbHOCTH 2 3oHanbHOCTH OMOchepnl. Ilonstue o | PackpbiBaTh conepkaHue TEPMUHOB U
o6uocdepnl. OCHOBHBIE omome. OcCHOBHBIE OWOMBI  CYIIW: TMOHATUNA: OMOMBI, TYH/IPA, XBOWHbIE
OMOMBI CylIHu. TYHJIpAa, XBOWHBIE JIeCa, CMEIIAHHbIE U |JICCA, CMCIIAaHHBIC JIeCa,

Y CTOUYMBOCTH LIUPOKOJINCTBEHHEIE Jieca, CTENH, | LIMPOKOJUCTBCHHBIC JICCA, CTCIIH,
brochepst CaBaHHBI, IyCTBIHU, TPOIIMYECKHUE JI€ca, | CABAHHBI, ITYCTBIHH, TPOMUYICCKUEC JICCa,
BBICOKOTOpbs. KnmMmar, pacTuTenbHblid | BRICOKOTOpbS.
¥ OKUBOTHBI Mup OuoMoB cymu. IlokasbiBaTh Ha KapTe H
CTpykTypa U (QYHKIHS KMBBIX CUCTEM, | XapPaKTEPU30BaTh OCHOBHBIC OHUOMBI
OIICHKA WX PECYpCHOTO MOTEHIMajga u | CYIIH.
onochepHbIX QYHKIIUH. CpaBHMBaTh OCOOEHHOCTHU KJIMMaTa,
JleMOHCTpALHH MOYB, PACTUTEIHHOTO U KUBOTHOTO
Ta6aunsl u cxembl: «OcHOBHBIE GuoMpr | MHP3 PASHBIX OnomoB cymu 3emin.
cymmm», «KTuMaTHEeckie nosica BBIABIATE NIPUYMHBI 30HAJTLHOCTU B
3emm», « Tynapa», «Taiiray, Guocepe
«CMemaHHBIN JIecy,
«InpoKoIMCTBEHHBIN Jec», «CTenby,
«CaBanHay, «IlycTeiasy, « Tponuyeckuii
JECH.
Oo0opynoBanue: repbapun pacTeHHIA
pPa3HBIX OMOMOB; KOJUICKITUH >KUBOTHBIX
Nroro yacos o teme 6
11 | Tema «YesioBeK M OKPY:KAKOUIAs CPeaa»
11.1 | Bo3aelicTBue uenoBeka 2 DKOJOTUYECKHE  KpWU3HMChl W WX  PackpbIBaTh cojiepkaHue TEPMUHOB U

Ha Ouochepy

npuunHbl. Bo3meicTBue yesoBeka Ha
ouocdepy. 3arps3HeHUE BO3TYITHOU

MOHSTHI: aTMOc]epa, BelecTBa-
3arpsi3HATEIH,
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cpenpl. OxpaHa BO31yXa. 3arps3HEHUE
cpenpl.  Oxpana
pecypcoB. Pa3zpymenne nmousbsl. OxpaHa
MOYBEHHBIX  pecypcoB. l3MmeHenue

BOJTHOU BOJIHBIX

KJIMMATA.
JdemoHcTpanuu

Tabauiel ¥ cxembl: «3arps3HeHne
aTMoc(epbl», «3arpsi3HeHNe
rupocepb», «3arps3HEHUE TOYBBD,

«ITapHukoBbI# 3 PerT

MapHUKOBBIN 3 PeKT, «030HOBASI ABIPAY,
«KHCIIOTHBIE IO, THIpochepa,
IBTpOUKALIKS BOTOEMOB, TOYBA, SPO3HS
MIOYB, TIECTULIUIBI, DIKOJTIOTUIECCKHIA
KpHU3uC. AHaTU3UPOBAThH
AHTPOTIOTEHHBIE (PAKTOPBI BO3CHCTBHS
Ha Ouocdepy (posib YeJIoBEeKa B
NIPUPO/IC) Ha Pa3HBIX dTAlaX Pa3BUTHUS
YeJI0BEUECKOro O0IIeCTBa.
XapakTepr3oBaTh T100aIbHbIC
HKOJIOTUYECKHUE TTPOOJIEMBI; OCHOBHbBIE
MCTOYHUKH aTMOC(EpHBIX
3arpsi3HEHUI; SKOJIOTUYECKUE
poOJIeMbl, CBSI3aHHBIC C

YBEJIMUYEHHUEM TPAHCIIOPTA B KPYITHBIX
ropojiax; 3BTPO(UKAINIO BOJOEMOB;
MOCTICICTBUS 3arpsI3HEHUS BOJ
XMUMHUYECKUMU BEIIECTBAMU;
BO3/ICIICTBHE YeJIOBEKa HA TIOYBEHHBIN
HOKPOB.

AprymMeHTHpOBaTh 3HaUE€HUE
HKOJIOTUYECKUX 3HAHUN B PEIICHUU
BOIMPOCA O MOJACPKAHUN YCTOHUMBOCTH
ounocdepsl
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11.2

AHTpPONIOTEHHOE
BO3JICHCTBUE HA
PaCTUTEIIbHBIN U
YKUBOTHBIN MHUP.
OxpanHa npuposI

AHTpPONIOTEHHOE BO3JEHCTBUE HA
PACTUTENBHBIN U )KUBOTHBIM MUD.
OxpaHa pacTUTENBHOTO U KUBOTHOTO
Mupa. OCHOBHBIE IPUHIMIIBI OXPAHBI
npupoabl. Kpacubie kauru. Oco6o
OXpaHsAEeMble IPUPOJHBIE TEPPUTOPUHU
(OOIIT). boranmyeckue caapl U
300JI0TMYECKHUE MTAPKHU.

JdemoHncTpanuu
Tabauuesl 1 cxembl: «Oco00

OXPAaHACMBIC ITPUPOAHBIC TCPPUTOPUN.

O6opynoBanue: dhotorpaduu
OXpaHSAEMbIX PACTEHUI U )KUBOTHBIX
Kpacnout knuru PO, KpacHoi kHUTH
peruona

PackpbiBaTh conepxaHue TEPMUHOB U
TIOHSITUN: COKpAILEHUE
Ooropa3zHooOpazus, oXpaHa IPUPOIbL,
0c000 OXpaHsieMbl€ TPUPOIHbBIE
tepputopuu (OOIIT), 6oTannueckuit
caji, 300JI0THYECKUI MapK.
XapakTepu30BaTh IJIAHETAPHYIO POJIb
pacTeHU U )KUBOTHBIX.

[TpuBOIUTH IPUMEPHI IPSIMOTO U
KOCBEHHOT'O BO3JICMCTBHS YeIOBEKA
Ha PacCTUTEIbHBIN U KUBOTHBIA MUP.
XapakTepu30BaTh IPUHIUIIBI
«BceMupHOU CTpaTeruu OXpaHbl
PUPOIBD».

[lepeuncnsaTb 0COOCHHOCTH Pa3IUYHBIX

OOIIT.

[TpuBoauts npumepsr OOIIT,
PacCIIOJIOKEHHBIX B CBOEM MECTHOCTH.
Jloka3pIBaTh Ha MPUMEpPaX OMACHOCTh
COKpaIlleHUsI OMOJIOTHYECKOTO
pazHooOpa3ust 3eMIIH.

[IpuBOAUTH IPUMEPHI PEAKUX U
MaJIOUHMCIICHHBIX BUI0OB PACTCHUIN U
’)KUBOTHBIX CBOCH MECTHOCTH,
3aHecEHHbIX B KpacHble KHUTH PETHOHOB
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u Kpacnyro kaury PO
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11.3

PauvonansHoe
IIPUPOAONIOJIL30BAHUE
U YCTOMYUBOE
pasBUTHE

OCHOBHBIC PUHITUTIBI YCTONYHBOTO
Pa3BUTHS YEITIOBEUYECCTBA M IPUPO/IBI.
PanmonansHOE IPUPOIOTIONH30BAHNE
U COXpaHEHHE OUOJIOrMYEeCKOro
pazHooOpazust 3emun. OO1Me
3aKOHOMEPHOCTHU TJIO0ATBHBIX
AKOJIOTHYECKUX KPHU3UCOB.
OC00OEHHOCTH COBPEMEHHOTO KpPH3HCa
Y €TO BEPOSITHBIC TTOCIIC/ICTBHS.
Pa3BuTHE METO/I0B MOHUTOPHHTA
Pa3BUTHUS ONACHBIX TEXHOTEHHBIX
MIPOIIECCOB.

Cucmemmnule ucciedosanus nepexooa K
pecypcocbepezaroujeli u
KOHKYPEHMOCNOCOOHOU IHepeemuKe.
buonoeuueckoe pasnoobpasue u
ouopecypcol. Hayuonanvhoie
UHOpMAYUOHHBIE CUCTEeMDbL,
obecneuugarouue OOCMyn K
uHgopmayuu no coCMoHU0
OMOEeIbHBIX U008 U IKOCUCEM.
OcHo8bl 5KOpeabuiumayuy 3K0cCucmem
u cnocobos 6opvOBLL ¢
OUONno8peHCOeHUAMU.

PeKOHcmpym;uﬂ MOPCKUX U HA3EMHDBIX

PackpsiBaTh conepxkaHue TEPMUHOB U

TTOHSTHM: palMOHAJIBHOE
[IPUPOAOIIOJIBL30BAHUE,  YCTOMYUBOE
pa3sBUTHUE,  TPUPOIAHBIE  PECYPCHI,

DKOJIOTUYECKUH CIE.
XapaKkTepu30BaTh OCHOBHBIE IPUHIIUIIBI
YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA U
MIPUPOJIBI.

OnuceIBaTh HEUCYEPTIAEMBIE U
ycyeprnaeMble IPUPOIHBIE PECYPCHI,
MOJAYEPKUBAsI OTHOCUTEIBHOCTD
HEHNCUYEpPIaeMOCTH IPUPOIHBIX
PECYPCOB; XapaKTEPU30BATh IPOLIECCHI
MX BOZHUKHOBEHUS U YCIOBUS CPEMBI,
MPUBOJIAIINE K UX (POPMHUPOBAHUIO.
PackpbiBaTh po0IeMBbI paliiOHAIBHOTO
MIPUPOIONIOJIB30BAHUS U HAXOAUTh MYTH
UX PELICHUs
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IKocucmem.
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JdemoHncTpanuu
Tabauiel u CXEMBI:

YIPaBIISIEMOrO MUPa»

«Monemn

Htoro 4acoB no teme 6
PesepBHOe Bpems 8
OBILIEE KOJIMYECTBO 102

YACOB IIO ITPOI'PAMME
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