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Pabouas mnporpamma mno ydyeOHOMYy mnpeamery «buosorus» (yriryOnEHHBIN
ypoBeHb) (mpenMerHass obOmacte «EcTecTBeHHO-Hay4yHBIE MpEeIMEThI») (Hanee
COOTBETCTBEHHO — MpOrpaMma MO OWOJIOTHH, OWOJIOTHS) BKJIHOYAET MOSCHUTEIbHYIO
3aMuCKy, CoAep:kaHue oOy4eHUs], INIAHUPYEMbIE PE3yJIbTaThl OCBOCHHUS MPOTPAMMBI 110
ouonorun. Pabouas mporpamma cocraBieHa Ha ocHOBe PDenepanbHONl paboueit
IPOTPaMMBI.

[losicHutenpHas 3amucka OTpaXkaeT OOIIMe IeNM U 3aJaud U3yueHus OHOJIOTHUH,
XapaKTEPUCTUKY TICUXOJOTUYECKUX TMPEANOCHIIOK K €€ M3YyYEeHHUIO 00y4aroluuMucs,
MECTO B CTPYKType Y4eOHOro IUIaHa, a TakKe MOJAXOJbl K OTOOpY CcoAepKaHusi,
K ONpPEIEICHUIO IUIAHUPYEMBIX pE3YyJIbTaTOB MU K CTPYKTYpe TEMaTUYECKOTO
TUTAHUPOBAHMSL.

Copepxanne  OOy4eHHs] pPacKpbhIBaeT COJAEp)KATENbHbIE JIMHHUH, KOTOpBIE
npeajiaratoTcs JUisi 00s3aTeNIbHOTO M3Y4YEHHUs B KaKIIOM KJIAcCce Ha YPOBHE CPEIHETro
obmrero oopa3oBaHusl.

[Inanupyemble pe3ynbTaThl OCBOCHHS MPOTpaMMbl MO OHMOJOTHH BKIIOYAIOT
JUYHOCTHBIE, METANpeIMETHbIE PE3yNbTaThl 32 BeChb NEpHoA OOyuUeHHUs Ha YpPOBHE
cpenHero o0miero oOpa3oBaHus, a TakKe MPEIMETHbIE JOCTUKEHUs 00yJaromerocs 3a
KQKIIBI TO1 00yUYeHUSI.

MNOACHUTEJBHAS 3AIIMCKA

[IporpamMma mo 6GMOJOTUM HA YPOBHE CpeaHero odiero oopazoBaHus pazpadoTaHa
Ha ocHoBe ®PexepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 ob6pazoBaHuu
B Poccuiickoii ®enepanuny, ®I'OC COO, Konmenuuu mnpenojgaBaHusi ydeOHOTO
npeaMera «buonorus» M OCHOBHBIX MOJIOKEHUN (enepaibHOM pabouelt MporpaMMbl
BOCITUTAHMSL.

VYuebnsiit npenmet «buosorusy yrinyonéaHoro yposus usydenus (10—11 kmaccor)
ABIIAETCS OJAHMM M3 KOMIIOHEHTOB IMpeIMeTHOM obnactu «EcTecTBeHHO-HAay4YHbIE
npeametb». CornacHo nojoxeHussMm GI'OC COO mpodusnbHble y4eOHBIE MPEIMETHI,
n3yJaeMbie Ha yriayOJa€HHOM ypOBHE, SBISIOTCS criocoOoM nuddepeHnuanum o0ydeHus
Ha YPOBHE CpeIHEero o0miero oopa3oBaHusi U MPU3BAHBI 00ECIIEUNUTh MPEEMCTBEHHOCTD
MEXIy OCHOBHBIM OOIIUM, CPEAHUM OOIIUM, CPETHUM MPO(PECCHOHATBHBIM U BBICIIUM
oOpa3oBanueM. B To ke Bpemsi KakIblil U3 3THUX YYEOHBIX MPEIMETOB TOJKEH OBITH
OpPUEHTUPOBAH Ha TMPUOPUTETHOE pelIeHWE 00pa30BaTENIbHbIX, BOCHHUTATEIIbHBIX
M Pa3BUBAIOIIMX 337a4, CBA3AHHBIX C TpodopueHTaIel ofyyaroumxes u
CTUMYJHMPOBAaHUEM MHTEpeca K KOHKPETHOM 00JIaCTH HAay4yHOTO 3HAHHS, CBA3aHHOTO
¢ Ononoruen, MEUIIMHOM, SKOJIOTUEN, TICUXOJIOTUEH, CITIOPTOM UJIM BOCHHBIM JIETIOM.

[Iporpamma mo Ouonoruu Aa€T MpEACTaBICHHE O LEAM W 3a7adax H3YYCHHS
yueOHoro npeameta «buosorusi» Ha yrimy0J€HHOM ypoOBHE, ompeensieT 00s3aTenbHoe
(MHBapHaHTHOE) MPEIMETHOE COJEp)KaHUE, €ro CTPYKTypUpOBaHUE MO paziesiaMm u
TEMaM, pacIpelesieHne M0 KjaccaM, PEKOMEHIYET MOCIEA0BATENIbHOCTh H3yYEHHUS



yueOHOro MaTepuasa ¢ yuéToM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKH

y4eOHOTO TpoIecca, BO3PACTHBIX OCOOEHHOCTEW oOydarommxcsa. B mporpamme
no OHOJIOTMM pPEaTU30BaH MPUHLUII IPEEMCTBEHHOCTH C HW3Y4YEHHEM OHOJIOTUU
Ha YPOBHE OCHOBHOIO o00miero oOpa3oBaHus, Ojarojaps 4eMmy HpOCMaTpUBAETCs
HAnpaBJIEHHOCTb ~ HA  TOCHEAYIOLIEe  pa3BUTHE  OMOJNOTUYECKUX  3HAHMIA,
OPUEHTHUPOBAHHBIX Ha (OPMHUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHMUI,
HKOJIOTUYECKOTO MBIIUICHHUS, PEACTABICHUH O 3J0POBOM 00pa3e )K13HHU, Ha BOCTIUTAHNE
OepeXKHOr0 OTHOLIEHMS K OKpY’Karollel NpupoiHoil cpene. B nporpamme no Ouosorun
TaK)K€ IIOKa3aHbl BO3MOXKHOCTH Y4eOHOro mnpenmera «buosorus» B peanu3anuu
tpeboBanuiit PI'OC COO K mMmIaHUPYEMBIM JIMYHOCTHBIM, METANpeAMETHBIM U
IpEeIMETHBIM pe3ysibTaTaM OOydeHHs U B (POPMUPOBAHUU OCHOBHBIX BHJIOB y4€OHO-
MO3HABATEIbHON  JEATENbHOCTH  OOYy4aloUmIMXCs IO  OCBOCHHMIO  COJIEpKaHUs
OMOTIOTHYECKOTO 00pa30BaHMs HAa YPOBHE CPETHETO 00IIeTro 00pa3oBaHUsI.

VYueOHblii mpenmer «buonorus» Ha ypoBHE cpenHero ooOuiero o0pa3oBaHUsA
3aBeplIaeT OMOJOTHYECKOEe 0Opa3oBaHME B IIKOJIE U OPUEHTHUPOBAH HAa PACUIMPEHUE U
yriayOslieHHe 3HaHuM 00ydYaromMXCs O JKUBOM IPHUPOAE, OCHOBAX MOJIEKYJISIPHOM H
KJIETOYHOW OHOJ0ruu, SMOPHOJOTMM U OUOJIOTMU pAa3BUTHS, T€HETHKH, CEJEKIIHH,
OMOTEXHOJIOTUHU, IBOJIOLMOHHOTO YUEHUS U KOJIOTUH.

N3yuyenne yueOHOoro mnpeamera «buonorus»» Ha  yriyOJIEHHOM  YpOBHE
OpHUEHTHUPOBAHO HA TMOATOTOBKY OOYYaloOmMXCi K TOCIEAYIOUIEMY MOJIYYECHHIO
OMOIOrMYecKoro 00pa3oBaHus B By3ax M OpraHU3aLMsIX CPEAHETO NPOo(eCCUOHAIBHOTO
oOpazoBaHusi. OCHOBY €ro COJEpKaHUS COCTABJIAET CUCTEMa OMOJIOTMYECKUX 3HAHUM,
MOJyYEHHBIX MpPH H3yYEeHUU OOYYAIOIIMMHUCSA COOTBETCTBYIOIIMX CHUCTEMATHUECKUX
pazaesnoB OMOJIOTHH Ha YPOBHE OCHOBHOTO 0011ero oopazosanus, B 10—11 knaccax 3tu
3HaHUS TOJY4YaloT pa3BUTHE. Tak, pacIIMPEHbl U yriayOJeHbl OMOJIOTUYECKUE 3HAHUS
O pacTeHHSX, J>KUBOTHBIX, Tpubax, OakTepusXx, OpraHU3ME UeJIOBEKa, OOIIMX
3aKOHOMEPHOCTSIX JKHU3HM, JIONOJHUTENIBHO BKIIIOUEHBl OHOJIOTMYECKHUE CBEJICHUS
MPUKIIATHOTO U TIOMCKOBOT'O XapaKTepa, KOTOPhIE MOXKHO MCIIONIb30BaTh KaK OPUEHTHPHI
IUI TOCTIeAyoLEero BeiOopa npodeccun. BoamMoxkHa Takyke MHTErpanus OM0I0rHu4ecKux
3HAHUU C COOTBETCTBYIOUIMMH 3HAHUSMU, TOJTyYEHHBIMH 00yUYaIOUTUMUCS TPU U3yUYECHUU
(bu3MKHN, XUMHUH, Teorpauu 1 MaTeMaTHKH.

Crpykrypa mnporpaMMbl IO OHOJIOTMM OTPaKaeT CHUCTEMHO-YPOBHEBBIM U
HBOJIIOLIMOHHBINA MOIXOABI K M3ydeHuto Ononoruu. CoriacHoO UM, U3y4aroTcs CBOMCTBa
U 3aKOHOMEPHOCTH, XapaKTEepHbIE JJIS1 KUBBIX CHCTEM PAa3HOI'O YPOBHsI OpraHU3aluHy,
HBOJIIOLIMY OPraHMYECKOIr0 MUpa Ha 3eMiie, COXpaHEHHs OMOJIOTHYECKOT0 Pa3HO00pasHsl
wianetsl. Tak, B 10 ki1acce n3y4aroTcst OCHOBBI MOJIEKYJISIPHOM U KJIETOYHOU OMOJIOTHH,
HMOpHOJIOTUN U OHOJOTMH PpPa3BUTHsI, TEHETHUKUM M CEJIEKUMH, OUOTEXHOJOTUH MU
CUHTETHYECKON OHOJOTUH, aKTyalU3UPYIOTCS 3HAHHUS OOydarommxcsi 1mo OOTaHMKE,
300JI0TUH, aHATOMUH, Qu3nosioruu yenoseka. B 11 kiacce n3ydaroTcst 3BOIOLUOHHOE
y4€HHUE, OCHOBBI SKOJIOTHH U yueHue o ouocgepe.

VY4eOHblil npeameT «bronorus» npuszBana 00eCIEYUTh OCBOEHUE 00YyYarOIMMUCSA
OMOJIOTHYECKUX TEOPUHN W 3aKOHOB, MJEH, MPUHIMIIOB U MPABUJI, JIEKAIIMX B OCHOBE
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COBPEMEHHOM €CTECTBEHHO-HAYYHOM KAPTHHBI MHpA, 3HAHUW O CTPOCHMH,
MHOroOOpa3u U OCOOEHHOCTSX KIETKH, OpraHu3Ma, MOMyJIsIud, OHOLIEHO03a,
HKOCHCTEMBI, O BBIJAIOLIUXCS HAyYHBIX JOCTUKEHUSIX, COBPEMEHHBIX HCCIIECIOBAHUAX
B OMONOIMM, NPUKIATHBIX acleKTax OWOJIOTMYECKMX 3HaHMW. [l pas3Butus u
NOJIIEpKaHUs UHTEpeca 00y4aroIuXcsi K OMOJIOTUH Hapsly CO 3HAYUTEIbHBIM 00bEMOM
TEOPETUYECKOr0 MaTepHuaja B COAEpPKaHUU MPOTrpaMMbl IO OMOJIOTUH MPETYCMOTPEHO
3HAKOMCTBO C MCTOpUEN CTAHOBJICHHS M Pa3BUTHS TOW WJIM MHOM 00jacTH OMOJIOTHH,
BKJIAZIOM OTEYECTBEHHBIX U 3apyOeXHBbIX YUYEHBIX B pEIICHHE BaKHEHIIHNX
OMOJIOrMYECKUX U IKOJIOTMYECKUX IPOOIIEM.

Ienp m3ydeHus ydeOHoro mnpeamera «buonorus» Ha yriyOJIEHHOM YpOBHE —
OBJIaJICHUE O0YYarOIMMKCS 3HAHUSIMH O CTPYKTYPHO-(DYHKLIMOHAJIBHOM OpraHu3aluu
KUBBIX CHCTEM pa3HOTO paHra U NpUOOpPETEHHE YMEHMH MCINOJIb30BaThb ATH 3HAHUS
B (opMHpOBaHMM HMHTEpeca K OINpeAeNéHHOW o00jacTh NpodecCHOHaIbHON
NESATEIbHOCTH, CBSI3aHHOM C OMOJOrMei, win K BbIOOPY Y4eOHOro 3aBeleHUs
IUISL IPOJOJIKEHMSI OMOJIOTUYECKOT0 00pa30BaHus.

JlocTrkeHue 1en u3ydeHus: yueOHoro npenmMera «buonorusp» Ha yriyOsi€HHOM
ypOBHE 00ECIIEUNBAETCS PEIICHUEM CIIEAYIONINX 3a/1a4:

OCBOEHME O0OYyYaroIMMHCA CHUCTEMbl OHOJIOTMYECKUX 3HAaHUN: 00 OCHOBHBIX
OMOJIOTHUECKUX TEOpHsIX, KOHUEMIUSAX, THIOTe3aX, 3aKOHAaX, 3aKOHOMEPHOCTIX U
IpaBUJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHHY MHPa;
O CTPOEHHWH, MHOTOOOpa3uu U OCOOCHHOCTAX OHOJIOTHYECKUX CHUCTeM (KIIeTKa,
OpraHu3M, MOMYJSIus, BUA, OMOTreoneHo3, ouocdepa); 0 BBIIAIOUINXCA OTKPBITHIX U
COBPEMEHHBIX MCCIIEIOBAHUIX B OMOJIOTHH;

O3HAaKOMJICHHE OOYyYarouMxcsi C METOJAaMHU TO3HAHHMS JKUBOM MPHUPOBL:
UCCIIEIOBATEICKUMUA METOJaMU OWOJIOTUYECKUX HAayK (MOJICKYJSIPHOM M KIIETOYHOM
Ouonoruu, sMOPUOSIOTUN U OUOJIOTUN PA3BUTHUS, TEHETHUKU U CENIEKLNU, OMOTEXHOJIOTUN
Y CHHTETUYECKOW OMOJIOTHH, TAJIEOHTOJIOTHH, SKOJIOTHH ); METOJJaMH CAMOCTOATEIHLHOTO
IPOBEICHMs OMOJIOTUIECKUX HCCIICIOBAaHUH B 1abOpaTOpuu U B IpUpoe (HaOII0IeHUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTUPOBAHHE);

oBlajieHHe  OOydYalOIMMHUCA  YMEHHUSMU:  CaMOCTOSITENIbHO  HAXOUTh,
aHAJIM3UPOBaTh M HCMOJB30BaTh OHUOJOTMUYECKYI0 HH(OPMAILNIO; TOJIB30BATHCS
OMOJIOTMYECKON TEPMUHOJIOTMEH M CHMBOJHMKOM; YCTaHAaBIMBaTh CBA3b MEXKIY
pa3BUTHEM OMOJIOTUU U COLUATIBHO-IKOHOMUYECKUMU U SKOJOTUYECKUMH MPoOIeMaMu
YeJIOBEYECTBA; OICHUBATh IOCJEACTBUS CBOCH JEATEIBHOCTH IO OTHOILIECHHUIO
K OKpYy>Karolen IpupoIHOM cpejie, COOCTBEHHOMY 3JJOPOBBIO M 3[I0POBBIO OKPYKAIOIIHX
Jarofei; OOOCHOBbIBaTH W COOMIOAATH MEpbl  MPOMUIAKTUKA  HMH(EKIIMOHHBIX
3a0o0/ieBaHUM, MpaBWJia TMOBEACHHUS B TMpHPOAE U obecreueHuss 0e30MacHOCTU
COOCTBEHHOM KHU3HEACSATEIbHOCTH B YPE3BBIYAMHBIX CHUTYalUsAX MPUPOJHOTO U
TEXHOTCHHOTO XapakTepa; XapaKTepu30BaTb COBPEMEHHBbIE HAy4yHbI€ OTKPBITHS
B 00J1acTH OMOJIOTHH;

pa3BuTHE Yy OOYyYaIOIIUXCS MHTEIJIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEM
B TIpoIlecCeé 3HAKOMCTBA C BBLAAIOIIUMUCA OTKPBITUSIMH M COBPEMEHHBIMU



UCCIICIOBAaHUSIMH B OHMOJIOTHH, peIIaeMbIMH €10 MpoOJeMaMH, METOA0JIOTHEH
OMOJIOTUYECKOTO HCCIIEOBAaHMs, TMPOBEACHHUS SKCIEPUMEHTAIBHBIX HCCIEI0BaHHM,
pemieHust OMOJIOTMYECKUX 3a/ady, MOJICIMPOBAHUS OUOJIIOTUYECKUX OOBEKTOB H
HPOILIECCOB;

BOCIIUTaHKE y 00yYaIOMINXCsl IEHHOCTHOT'O OTHOUICHHUS K KHUBOH MPHUPOJIE B LIETIOM
U K OTACIbHBIM €€ O0O0bEeKTaM U SBICHUAM; (POPMHUPOBAHUE HKOJIOTMUYECKOM,
T€HEeTHYECKOM TI'paMOTHOCTH, OOIIEH KyJIbTypbl MOBENEHUS B IMPHPOJE; MHTErpaluu
€CTECTBEHHO-HAYUHBIX 3HAHMIA;

npuodpeTeHne 00y4aroIuMucs KOMIETEHTHOCTH B PallMOHAJIBHOM
IPUPOAOIIONB30BaHUN (COOIOIEHUE TPaBUII TOBEJACHUS B IPUPOJE, OXpaHbl BHUIOB,
IKOCHCTEM, OMOC]ephl), COXpaHEHUH COOCTBEHHOTO 3/I0POBbS U 3[J0POBBS OKPY>KAIOIIUX
aroaent (cobmonenuss Mep npodunakTuku 3abojeBaHuil, o0ecneueHrne 0e30macHOCTH
KHU3HEIEATEIIbHOCTH B YPE3BBIYAMHBIX CHTyallUSX TPUPOJHOTO U TEXHOT'CHHOTO
XapakTepa) Ha OCHOBE WCIIONH30BAHUSA OWOJOTUYECKUX 3HAHUH W  yYMEHUH
B TIOBCEHEBHOM JKU3HU;

CO3/1aHHE YCIOBHUI NJIsi OCO3HAHHOTO BBIOOpA OOYYAIOUIUMUCS HHAWBHIYaTbHOM
00pa3oBaTeNIbHOM TPAaeKTOPHUH, CHOCOOCTBYIOIIEH HOCTIeTyIOIEMY
npoeCCUOHATFHOMY CaMOOTPEAETICHUI0, B COOTBETCTBHHM C WHIUBHIYaJIbHBIMU
UHTEpecaMu U MOTPEOHOCTSIMH PETHOHA.

OO11ee ynciI0 YacoB, PEKOMEHIOBAHHBIX [T U3y4YeHHs OMOJIOTUY HA YTIITyOJIeHHOM
ypoBHae, — 204 yaca: B 10 knacce — 102 gaca (3 gaca B Heznento), B 11 kimacce — 102 gaca
(3 gaca B HezeniO).

OT6op opra"Hu3alMoHHBIX (OPM, METOAOB M CPEACTB OOy4YeHHUs OHOJIOTHUU
OCYIIECTBIISIETCS C Y4ETOM CHeUu(PUKH €ro CcoAepKaHWsd U HaNpaBICHHOCTH
Ha TPOJNOJDKEHHE OHMOJOrMYecKOoro o0pa3oBaHMs B OpraHU3AlUSAX  CPEIHEro
po¢eCCUOHATBFHOTO U BBICIIEr0 00pa30BaHMUsL.

OO0s13aTeNbHBIM YCIIOBUEM TPU OO0y4YeHHH OMOJOTHHM Ha YIiayOJIEHHOM YpOBHE
SBISIETCA TPOBEJCHHE Ja0OpaTOPHBIX M MpakTHueckux pabor. Takxke ywactue
oOy4Jaromuxcsi B BBIMNOJHEHUH MPOEKTHBIX M YyueOHO-MCCIEeNOBATENbCKUX padorT,
TEMaTHKa KOTOPBIX OIpENeNsieTcss YYMTeJIeM Ha OCHOBE HMMEIOLIUXCS MaTepHalbHO-
TEXHUYECKUX PECYPCOB M MECTHBIX MIPUPOTHBIX YCIOBHIA.



COJIEP)KAHUE OBYYEHUS'

10 KJIACC

Tema 1. buoJjiorus kak Hayka

CoBpeMeHHas Ouonorus — KOMIUIEKCHas Hayka. Kparkas ucTopusi pa3BUTHS
Oouonoruu. buonorndeckue Hayku W u3ydaemble UMU MpodieMbl. DyHIaMEHTAIbHbIE,
MPUKJIAJHbIE U TIOMCKOBBIE HAYYHBIE UCCIEA0OBAaHUS B OMOJIOTUH.

3HauyeHue Ouonorud B (GOPMHPOBAHMM COBPEMEHHOM €CTECTBEHHO-HAYYHOU
kaptuabl wmupa. I[Ipodeccun, cBs3anHbIe ¢ Owuonoruedd. 3HaUYeHHWE OWOJIOTUU
B IPAKTHYECKOW JICSITEIBHOCTH YEJOBEKAa: MEAUIMHE, CEIbCKOM  XO3SMCTBE,
MPOMBILIEHHOCTH, OXPAaHE NPHUPOLBI.

JleMoHCcTpanuu

[Toptpetsr: Apuctorens, Teodpact, K. Jlunneir, XK.b. Jlamapk, Y. JlapBum,
Y. Tapsen, I'. Mennens, B.M. Bepuaackuu, HW.II. IlaBnos, M.M. MeuHukos,
H.U. Basunos, H.B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, JI.K. benses.

Tabmuupr U cxembl: «CBsi3b OMOJIOTMM C JApPYrUMU Haykamu», «Cucrema
OMOJIOTHYECKUX HAYK.

Tema 2. /KuBble cUCTEMBbI U UX U3yYeHHE

JKuBbie cuctempl Kak mpeaMmeTr u3ydeHusi Omosioruu. CBOWCTBA JKMBBIX CHCTEM:
€AUHCTBO XUMHUYECKOTO COCTaBa, JHUCKPETHOCTh M ILEJIOCTHOCTh, CJOXKHOCTh U
YIOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPraHU3aIIMsl, CAMOBOCIPOU3BEICHHUE,
pa3apaXxuMoOCTh, U3MEHUYUBOCTD, POCT U Pa3BUTHE.

YPOBHU OpraHU3alMM >KUBBIX CUCTEM: MOJIEKYJSPHBIN, KJIETOYHBIN, TKAHEBBIM,
OpTaHU3MEHHBINA, MOMYJSAIMOHHO-BUIOBOM, HSKOCHUCTEMHBIH (OMOTEOIICHOTHYECKH),
ounochepubiit. [Iporeccsl, Npoucxoasiue B *KUBbIX cucTeMax. OCHOBHBIE MPU3HAKU
xuBoro. JKu3Hb kak ¢opma cymecTBoBaHus maTepun. Hayku, w3ydaromniue >KUBBIC
CHCTEMBI HA PAa3HBIX YPOBHAX OPraHU3aLINH.

N3yuenune xuBBIX cucteM. Metonbl Ouonornueckod Hayku. HaOmroneHue,
U3MEpPEHHUE, SKCIIEPUMEHT, CHCTEMAaTu3anusa, MeraaHanu3. [loHstne o 3aBucuMon u
He3aBUCUMON nepemeHHOM. [lmanupoBanue skcnepumenta. IlocTaHOBKa M mpoBepka
runote3. Hyneas rumnote3a. Ilonstue BbIOOpKM M €€ HOCTOBEpPHOCTh. Pazdpoc
B Owomornuecknx mAaHHBIX. OIEHKa JOCTOBEPHOCTH TMOMYYEHHBIX PE3yJIbTAaTOB.
[IprunHBI UCKaXKEHUS PE3YIIBTATOB dKCIIEpUMEHTA. [[OHITHE CTATUCTUYECKOTO TECTA.

JeMoHcTpanuu

Tabmuibr u cxembl: «OCHOBHBIC MPU3HAKU KU3HW», «BHOIOTHUECKIE CHCTEMB»,
«CBOMCTBa KUBOH MaTepun», «YPOBHH OpraHU3aluu >KUBOU Mpuponb», «CTpoeHue
JKUBOTHOU KIETKW», «TKaHU IKUBOTHBIX», «CHCTEMBI OpPraHoB 4YEJIOBEYECKOTO
opranusmay, «buoreonenos», «buochepa», «Meroabl U3ydeHuUs KUBON MPUPOIBI».

1 o .
CopeprxaHue MPOTpaMMEIL, BBIIEICHHOE KYPCU80M, HE BXOAUT B TIPOBEPKY rocyAapcTBeHHON nutoroBoi arrectarmu (I1A).
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OOGopynoBanue: jaboparopHoe 000pyAOBaHUE JJIs MPOBEACHUS HAOIIOICHUMH,
U3MEPEHUN, IKCIIEPUMEHTOB.

[IpakTryeckas pabota

«Mcnonp30BaHe pa3TUIHBIX METOOB ITPU U3YUCHUH KUBBIX CUCTEM).

Tema 3. buosiorusi KieTku

Knerka — cTpykTypHO-QYHKIMOHANIbHAS €AUHUIA >KUBOTO. VICTOpUS OTKPBITUS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. [lIBann, M. Ilneiiaen,
P. BupxoB). OCHOBHBIE TTOJIOKEHUS] COBPEMEHHON KJIETOUYHON TEOPUH.

MeToabl MOJIEKYJISIPHOM U KJIIETOUHOM OMOJIOTUM: MUKPOCKOIHMS, XpoMaTtorpadus,
aneKTpodope3, METOJ MEUYEHbIX aToMoB, auddepeHnnabHOe LEeHTPUGYTHUPOBAHUE,
KyJIbTUBUPOBAaHUE KJETOK. M3yueHnue ¢Hukcupos8aHHblXx Kiemok. DIEKTpPOHHas
MUKpockonus. Kongokanvnas mukpockonus. Bumanvhoe (npuosicusnennoe) uzyuenue
KeMmOoK.

JleMoHCcTpanuu

[Toptpetsi: P. I'yk, A. JleBenryk, T. IlIBann, M. lneitnen, P. Bupxos, K.M. bap.

Tabmuipl 1 cxembl: «CBETOBOM MHUKPOCKOI», «DJIEKTPOHHBIA MHKPOCKOI,
«Hctopust pa3BUTHS METO/I0B MUKPOCKOIIUNY.

OOGopyoBaHWE: CBETOBOM  MHKPOCKOI, MHKPOINpEnaparhl  PacTUTEIBHBIX,
YKUBOTHBIX U OaKTEPUAIbHBIX KIJIETOK.

[IpakTuueckas paborta

«M3ydyeHne METOJI0OB KJIETOYHOM Owuosoruu (xpomarorpadus, snekTpodopes,
mudpepennnansHoe neHTpudyruposanue, [1LP)».

Tema 4. Xumuueckasi oprann3anus KJIeTKn

XUMHYECKHAMN COCTAB KJIETKUA. Makpo-, MUKPO- U YIIbTPAMUKPOJIEMEHTHI. Bosia u eé
pOib Kak pACTBOPUTENS, pearcHra, Yy4acTHE B CTPYKTYpPHUPOBAaHUU KIJETKH,
Teryioperyiasiuud. MuHepajgbHble BEUIECTBA KIETKH, MX Ouojormyeckas poib. Poiib
KaTMOHOB M aHUOHOB B KIIETKE.

Opranuyeckne  BelleCTBAa KIETKU. buosormdyeckue noauMmepsl.  benku.
AMMHOKHUCIOTHBIM cocTtaB OenkoB. CTpyKTypbl OenkoBoil MoJekynbl. [lepBuuHas
CTpYKTYypa Oesnka, menTuiHas cBsizb. BropuuHas, TpeTuyHas, Y4eTBEPTUUHAS CTPYKTYPHI.
Henarypanus. CoiictBa OenkoB. Knaccudukarus O6enkoB. buonorudyeckue QyHKIMH
oenkoB. [Ipuonul.

VYrneBoasl. MoHOcaxapuapl, OWCAXapUIbl, OJUTOCAXAPUIIBI W IOJIUCAXAPHIBIL.
OOmumii naH CTPOeHUsI U (PU3UKO-XUMUYECKHUE CBOMCTBA YIJIeBOJIOB. buonoruueckue
(GyHKUIHU yTIEBOAOB.

Jlumunel. T'uapodunbHo-ruapodoOHBIe cBoiicTBa. Kiaccuukamms nunuaos.
Tpurnunepunsl, hochonunuabl, BOCKHA, CTepoubl. buosorndeckrue pyHKITUU JTUTHIOB.
OOmme cBoiicTBa  OMONOrMYECKUX  MeMOpaH —  TEKy4ecTb, CIOCOOHOCTb
K CaMO3aMbIKaHUIO, MOJIYIIPOHUIIAEMOCTb.

HykneunnoBeie kucnotel. JIHK wu PHK. CrpoeHne HYKJIEMHOBBIX KHCIIOT.
Hyxneotuapl. [puniun kommnementapaoctu. [pasuno Yapradgda. Ctpykrypa JJHK —



NBOWHAas criupaib. MectoHaxoxaeHue u ouonorndeckue ¢ynkuuu JIHK. Bunsr PHK.
Oynkuuu PHK B knetke.

Ctpoenue moisiekyiasl AT®. Makpospruueckue cBsizu B Moiiekyiae ATO.
buonornueckue ¢ynkiauu AT®. BoccraHoOBlIeHHBIE NEPEHOCUMKH, HUX (PYHKIHH
B KJeTke. /[pyeue uykneozuompugpocpamor (HT®). CexBenupoBanue JIHK. Memoowi
2eHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CtpykTypHass Ouosiorusi: OMOXMMUYECKHEe U OnodU3MYecKrne WCCIIeIOBAHUS
COCTaBa U MPOCTPAHCTBEHHOMN CTPYKTYphl Onomoliekyi. Modenuposanue cmpyKkmypsi u
dyukyuli 6uomonexynr u ux Komniexcos. Komnvromephwviii ouzaiin u opeanuyeckuil
cunme3s OUOMOIEKYl U UX HENPUPOOHBIX AHATLO20E.

JleMoHCcTpanuu

IToptpetsl: JI. Ilomuur, [Ix. Yorcon, ®@. Kpuk, M. Yunkuunc, P. ®paHkiuH,
®. Conrep, C. [Ipy3unep.

Huarpammel: «PacnpeneneHne XMMUYECKHX 3JIEMEHTOB B HEKHBOM MPUPOIE»,
«PacnpeneneHrne XuMHYECKUX 3JIEMEHTOB B )KUBOU MPUPOIEY.

Tabmumer u cxemsl: «llepuommueckas TaOnWIla XUMHYECKUX DIIEMEHTOBY,
«CTpoeHue MOJIEeKynbl BOAbl», «BemecrBa B cocTraBe OpraHu3moBy», «CTpoeHue
MoJieKyJibl  Oenkay, «CTpyKTyphl OenkoBOM Moyekylb», «CTpoeHHEe MOJIEKYT
yIIIeBO1I0B», «CTpoeHHEe MOJEKYJ AUNUI0BY», «HyKienHoBbie KUCIOTHY, «CTpoeHHe
MoOJIeKyJibl ATy,

OO6opyoBaHKe: XUMUYECKas IOCy/1a 1 000PyIOBaHHUE.

JlaGoparopnas pabora «OOHapyxkeHHe OEIKOB ¢ TOMOIIBI KAa4eCTBEHHBIX
peaKLuny.

JlaGoparopnast pabora «MccnenoBaHue HYKJIEHHOBBIX KHCIOT, BBIJICICHHbBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. Ctpoenue u yHKIUN KIETKHU

Tunel  KJIETOK: JyKapuOTHYecKass W  mpokapuoTudeckas. CTpyKTypHO-
byHKIIMOHATBHBIE 00pa30BaHUS KIETKH.

Crtpoenue mnpokapuoThyeckod kietku. Kiierounass creHka OakTepuil u apxeil.
Oco0eHHOCTH CTPOEHHS TeTepOTPOPHON U aBTOTPODHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 posib NPOKapUOT B OMOIIEHO3AX.

CrpoeHune u (YHKIIMOHHPOBAHHUE 3yKapHoTHdYeckol KieTku. [lnmazmaTtuueckas
MeMmOpaHna (ruazmaigemMma). CTpykKTypa IUIa3MaTHYECKOH MeMOpaHbl. TpaHCIopT
BEIIECTB dYepe3 IUIa3MaTHuecKylo MemOpaHy: maccuBHBIA (muddys3us, obnerdyéHHas
nuddys3us), akTUBHBIA  (MIEPBUYHBIA W  BTOPUYHBIM  aKTUBHBIM  TPAHCIIOPT).
[Tonynponuiiaemoct mMemMOpanbl. PaGoTa HaTpuii-kaauMeBOro Hacoca. DHAOLUHUTO3:
nuHOLUUTO3, (aronuTo3. Ok3ouuto3. Kierounas crenka. CTpykTypa W (QyHKUUU
KJICTOYHOM CTEHKH pacTeHUM, rpuloB.

[urtonna3sma. Ilutozons. I[lutockener. [IBuxkeHwe wnMTOomIa3mMbel. OpraHouibl
kiaeTku. OpHomMeMOpaHHBIE OpPraHOMIbl KIETKU: 3Haomuazmaruuyeckas cetb (DIIC),
anmapatr [ oJibIKK, JHM30COMBI, UX CcTpoeHMe U  GyHKuMd. B3auMocsssb



OJIHOMEMOpaHHBIX OPraHouAoB KJeTKh. CTpoeHue TIPaHyISIPHOrO PETUKYIyMa.
Mexanuzm wnanpasnenus 6enxoe 6 IIIC. CunTe3 pacTBOpuMbIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['nmankuii (arpaHyisipHbIA) SHAOIMIA3MATUYECKUN PETUKYITYM.
CekperopHass ¢yHkuus anmnapata [onbmxu. Moougurayus 6enkosé 6 annapame
Tonvoorcu. Copmupoexa benxos 6 annapame I onb0dicu. TpaHCHIOPT BEIIECTB B KIIETKE.
Bakyonu pactutenbHbixX ki1eTok. Knerounslii cok. Typrop.

[TosryaBTOHOMHBIE OpPraHOM bl KIIETKU: MUTOXOHIPUH, INIACTUBL. [Ipoucxodcoenue
mumoxonopuit u niacmuo. Cumobuoeenez (K.C. Mepesckosckuu, JI. Mapeynuc).
Crpoenrie 1 GyHKUIUU MUTOXOHIPUHN W miacTui. [lepBuuHbie, BTOPUUYHBIE U CIOMXKHBIE
miacTuAbl  (POTOCHMHTE3UPYIOMIMX  DYKAPUOT.  XJOPOIUIACThI,  XPOMOILIACTHI,
JIEUKOIIJIACTHI BBICIIIUX PACTEHHM.

HememOpanubie opranouasl kietku CrpoeHre M (QYHKIUUM HEMEMOpaHHBIX
OpraHouioB KieTku. Pubocomsl. Ilpomescymounvie ¢unamenmoi. MukpouiaMeHThI.
Axmunosvle mukpoghunamenmol. MplllIEUHbIE KIETKH. AKMUHOGble KOMNOHEHMbL
Hemblueunblx kiemok. MukporpyOouku. Kierounsiii nentp. CTpoeHue U JABUKEHHE
KTYTUKOB M pecHHYeK. MukporpyOouku uuromuasmbel. Llentpuons. benxu,
accoyuuposantuvle ¢ MUKpoguiamenmamu u Mmukpompyboukamu. MomopHvie 6enxu.

Anpo. OOosouka siApa, XpOMAaTHH, KAapUOIUIa3Ma, SAAPBIIIKH, X CTPOCHUE U
bynkun. SAnepHsiii 6enkoBbiit MaTpukc. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM
B uHTep(dazHoM sifipe. Jyxpomamun u cemepoxpomamut. benku XxpoMaTuHa — TUCTOHBI.
Hunamuxa sadepnoii 06010uku 8 Mmumose. HoepHuiii mpancnopm.

Kinerounsle BriatodeHUs. CpaBHHUTENbHAs XapaKTEPUCTUKA KIETOK 3YKapHOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JleMoHCTpanuu

[Toptpetsl: K.C. MepexkoBckuii, JI. Maprynuc.

Tabmuis! u cxembl: «CTpoeHUE SyKapHUOTHIECKON KIETKN», « CTpOeHHE KUBOTHOM
KIeTkn», «CTpoeHHe pacTUTENbHOU KIETKH», «CTpoeHue MUTOXOHApUNY», «Sapoy,
«CTpoeHre NPOKapUOTHYECKOU KIETKI.

O6opyioBaHWE:  CBETOBOM  MHMKPOCKOI, MHUKPOIpENnaparbl  pacTUTENbHBIX,
YKUBOTHBIX KJIETOK, MUKpOIIpenapaTbl OaKTEPUAIbHBIX KIETOK.

JlaGopartopHas pabota «3ydueHune CTpoeHHs KIETOK Pa3IUYHbIX OPTaHU3MOB).

[IpakTuyeckas pabora «3yueHne CBONCTB KIETOUHOM MEMOPAHbBD».

Jlabopatopnas  pabGotra «McciaemoBanue — miaa3Moiu3a M JIEIUIA3MOJIK3A
B PACTUTEJIbHBIX KIIETKAX).

[Ipaktuyeckas pabora «l3ydeHue ABMKEHHMS] LUTOIUIa3Mbl B PACTHUTEIBHBIX
KIIETKaX).

Tema 6. O0OMeH BelecTB M NpeBpallleHHEe JHEPTUHU B KJIeTKe

AccUMUIISIIIMS ¥ IUCCUMWISILIUSL — JIBE CTOPOHBI MeTabonu3ma. Tumbel oOmeHa
BEIECTB: aBTOTPO(HBIA M TeTepOTPOdHBIA. YdYacTHe KHUCIOpPoJa B OOMEHHBIX
nporeccax. JHepreruueckoe obecriedeHne kieTku: npespamieHue AT® B 0OMeHHBIX
nporeccax. @DOepMEHTAaTUBHBIA XapaKTep pEaKIUil KJIETOYHOro MeTabonmu3ma.
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depMeHTHI, UX CTpOEHHE, CBOWCTBA U MexaHu3M nercTBus. Kodepmentsl. OTnnuus
(GbepMEeHTOB OT HEOpPraHMYEeCKUX KaTalu3aTopoB. benku-akTuBaToppl U O€NKU-
UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX pPEAKIUH OT PpPa3IHYHbIX
(hakTOpOB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEIIECTB B KileTKe. DOTOCUHTE3. AHOKCUEHHbIL
u oxcuzenHulll hpomocunmes y baxmeputi. Ceemocobuparowjue nuemenmsl U NUSMeHmbl
peakyuonno2o yeumpa. Ponb XJjoporuiactoB B mpoiiecce gorocuHTe3a. CBeToBas u
TeMHoBas Gasbl. Pomoovixarnue, Cs., Cy. u CAM-munwvt pomocunmesa. IIpoyKTUBHOCTb
dboTtocunTe3a. BiusHue paznuyHbIx (PaKTOpOB Ha CKOPOCTh (POTOCHMHTE3a. 3HAUEHUE
dboTocuHTE3A.

XeMocuHTe3. PazHooOpasue OpraHu3MOB-XEMOCHUHTETUKOB: HUTPUPULIUPYIOIINE
OakTepuu, IKene300aKTepun, CcepoOaKTEepuu, BOJOPOAHBIC OakTepuu. 3HAUYCHUE
XEMOCHHTE3A.

AHaspoOHble opraHu3mbl. Buasl Opokenus. I[IponykTel OpoxeHus U UX
UCIIOJIb30BAaHUE  YETIOBEKOM.  AHA’pOOHBIE  MUKPOOPraHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJIOTHH U BO30OYAUTEIN OOJIe3HEH.

AdpoOHBIE OpraHu3Mbl. JTamnbl 3HEpPreTuyeckoro oomeHa. IloAroToBUTENBHBIM
sTan. [ mmKonmm3 — GECKUCIOPOTHOE PACIIETUICHHE TITFOKO3HI.

buonornueckoe OKHCIEHHE, WM KIETOYHOE JAbIXaHue. Poib MUTOXOHIAPUUI
B Mpoleccax Owojornyeckoro okucieHus. llukmudeckne peakmuu. OKACTUTEITHHOE
dbochopunupoBanue. Iuepeus membpannozo epaouenma npomonos. Cunmez ATD:
paboma npomonuou AT@-cunma3zwel. IlpenmyiecTBa a3poOHOTO MyTH 0OMEHA BEIIECTB
nepen aHa3poOHBIM. DPPEKTUBHOCTH SHEPTETUIECKOT0 0OMEHa.

JeMoHcTpanuu

IMoptpersr:  [Ix. Ilpuctim, K.A. Tumwupsze, C. H. BuHorpaickuii,
B. A. Durensrapar, I1. Mutuemnn, I'.A. 3aBap3uH.

Tabmuiel U cxeMbl: «DPOTOCUHTE3», «DHEPreTHUecKuii oOMeH», «buocunTes
oenka», «CtpoeHune pepMeHTa», « XeMOCUHTE3Y.

OOopynoBaHWe: CBETOBOM MHKpPOCKOI, OOOpYIOBAaHHWE [UIS IPUTOTOBJICHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlaGoparopHast pabota «M3yueHue KaTaJUTHUYECKOM aKTUBHOCTH (DEpMEHTOB
(Ha mpuMepe aMuiia3bl WK KaTaaasbl)y.

JlabopaTtopHas pabota «M3yueHue QpepMEHTATUBHOrO pPacUICTUICHHs MEPOKCUa
BOJIOPO/Ia B PACTUTENBHBIX U )KUBOTHBIX KIJIETKAX).

JlabopaTopHas pa6ora «CpaBHeHHE MPo1eccCOB (POTOCUHTE3a U XEMOCHUHTE3a.

JlabGopaTtopHas pabota «CpaBHEHHE NMPOIIECCOB OPOKEHUS U IBIXAHUS.

Tema 7. HacinencrBenHast uHGopManus U peaain3anus €€ B KJIeTKe

Peakunn wmaTpudHOro cuHte3a. I[IpMHIUMIT KOMIUIEMEHTAPHOCTH B PEAKIMAX
MaTpUYHOIrO CUHTe3a. Peanusanus HacineAcTBEHHOW MHpopManuu. ['eHeTnueckuit Koz,
ero cBoicTBa. Tpanckpunuus — MmatpudHbiii cuHTe3 PHK. TIpuHIMIIBI TpaHCKPUMIUHA:
KOMILIEMEHTAPHOCTb, AHTUIAPAIJIENBHOCTD, ACUMMETPHUYHOCTb. Cospesanue
mampuunvix PHK 6 sykapuomuuecxoii kiemxe. Hexooupyrowue PHK.
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Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OGuocuHTe3e Oernka.
VYcnoBus 6uocunrtesa 6enka. KonupoBanue aMuHOKHCIIOT. Posib pubocoM B OMOCUHTE3E
oenka.

Cospemennvie npeocmasieHus o cmpoeHuu 2eHog. Opranuzanuss TeHOMa
y NOpPOKapuoOT WU DYKAPHUOT. Perynsius akTUBHOCTH T€HOB y MNpoKapuoT. [umnoresa
onepona (®. XKako0, XK. Mano). Monexkyrapuvle Mexamusmvl OdKCHPeccuu 2eHOo8
vy aykapuom. Ponv xpomamuna 6 pecynayuu pabomwi eenos. Perynsiusi oOMEHHbIX
MpoIIECCOB B KieTke. KieTounslil romeocTas.

Bupycel — HekneTouHble (OpMBbI KU3HU W OOJUraTHble mapasuThl. CTpoeHue
IPOCTBIX M CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakrepuodaroB. Kuznenuwili yuki
JHK-cooepocawux eupycos, PHK-codepoicawux supycos, bakmepuogpacos. Obpammas
MPAHCKPpUNnyus, pegepmasa, unmezpasd.

Bupychsie 3a0osieBanus uenoBeka, KUBOTHbBIX, pactenuit. CIINI, COVID-19,
COIMATbHBIC U MEIUITUTHCKHUE MTPOOIEMBI.

buoungopmamuxa: unmecpayus u anarus 6orvuux maccusos («bigdatar)
CMPYKMYPHBIX Ouoo2udeckux oauHvlx. Hanomexuonoeuu 6 ouonocuu u meouyuHe.
IIpoepammupyemvie pynkyuu 6eakos. Cnocodvt 00cmasKu 1eKapcms.

JeMoHcTpanuu

IToptpetsr: H.K. Konbuos, /1.1. IBanOBCKMIA.

Tabmumsr u cxembl: «buocunre3 Oenka», «leHeTnmueckuii Kom», «Bupyco»,
«baktepuodarm».

[Ipaktuueckas pabota «Co3gaHue MOACIIA BUPYCay.

Tema 8. 7/Ku3HeHHBIN HUKJI KJIETKH

Krnerounslii uki, ero nepuosl U peryisius. Marepdasza u muto3. OcobeHHOCTH
IpOLECCOB, TMpoTekalmux B uHTepdasze. [loAroToBka KIETKHM K JACJEHUIO.
[IpecunteTnueckuii (MOCTMUTOTUYECKHUM), CUHTETUYECKUH U TMOCTCUHTETUYECKUI
(MpeMHUTOTUYECKUIN ) IEPHOIBI HHTEP(DA3HI.

Martpuunbii cunte3 JIHK — perumkanms. I[lpuamuner permukanum  JIHK:
KOMIUIEMEHTAPHOCTD, NTOJYKOHCEPBATUBHBIM CUHTE3, aHTUIIAPAJUIEIBHOCTh. Mexanusm
perumkanun JIHK. Xpomocomsl. CtpoeHue xpomocom. Tenomepbl u Teiaomepasa.
XpOMOCOMHBII Ha0Op KJIETKH — KapuOTHUN. JIUMIOMAHBIN M TalIOMIHBIM HAOOPHI
xpoMocoM. ['omonornunbie XpoMocomsl. [1010BbIE XPOMOCOMBI.

Henenue kneTku — MuTO3. CTaauu MUTO3a U IPOUCXOIAIIME B HUX Ipouecchl. Tl
Muto3a. Kapnoknnes u HUTOKMHE3. bronornueckoe 3HaueHUEe MUTO3A.

Perymsimus MuToTHYECKOTO LIMKIIA KiIeTKU. [Iporpammupyemas kierounas rudenpb —
amnonTo3.

Knerounoe sapo, XpoMOCOMBI, (YHKIMOHAlIbHAsE TE€HOMHUKA. MexaHuzmul
npoaugepayuu, oughgepernyuposku, cmapenus u cubenu kiemox. «L{ugpposas xnemrkay» —
ououngopmamuyeckue Mooenu GyHKYUOHUPOBAHUSL KILeMKU.

JleMoHCTpanuu

Tabmuipt w1 cxembl: <« KWU3HEHHBIM [MKI KIETKW», <«Murtos», «CTpoeHue
xpomocom», «Permukanusa [JTHK».
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OO0opynoBaHue: CBETOBOM MHUKPOCKOI, MHUKpompemnaparbl: «MHTO3 B KIeTKax
KOpEIIKa JIyKay.

JlabopaTopHas pabora «M3yueHrne XxpoMoCOM Ha TOTOBBIX MUKPOTpENapaTax.

JlabopaTopHas pabora «HaOnroneHue MuTo3a B KJIeTKaX KOHYMKA KOpEIIKa JyKa
(Ha TOTOBBIX MUKPOTIpENapaTax)y.

Tema 9. Ctpoenne n pyHKIMH OPraHU3IMOB

buonoruueckoe pazHooOpasue opraHuzMoB. OJHOKJIETOYHBIE, KOJOHHUAJIbHBIE,
MHOTOKJIETOYHbIE OPTaHU3MBI.

Oco0OeHHOCTH CTPOEHUS M KU3HEAEATEIbHOCTH OJHOKJIETOYHBIX OpPraHU3MOB.
bakTtepun, apxeu, OJHOKJIETOYHBIE TPHUOBI, OJHOKJIETOYHBIE BOAOPOCIH, JPYTrHe
poTUCTHI. KoJIOHMaIbHBIE OPTaHU3MBI.

B3anmocCBsA3p yacTeld MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl U CHUCTEMBI
opraHoB. Opranusm Kak euHoe 1enoe. ['omeocras.

Txanu pacreHuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTenbHas, MOKPOBHAf,
OpOBOASIIAs, OCHOBHas, MexaHuueckas. OcoOeHHOCTH CTpoeHus, GQYHKIUN U
PACIIOJIOKEHUS TKAHEN B OPraHax PaCTEHUM.

TkaHu KUBOTHBIX M YEJOBEKAa. [HWIBI JKUBOTHBIX TKAaHEW: JIIHTEIHAIbHAL,
COCIMHUTENIbHAsA, MbllleyHasi, HepBHasA. (OCOOEHHOCTH CTPOCHMsS, (QYHKIHA U
PACIIOJIOKEHUS TKAHEW B OPTaHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHbIE U T€HEpPATUBHBIE OpraHbl pacTeHuid. OpraHbl U CHCTEMBbI
OpPraHOB XKMBOTHBIX U yenoBeka. DyHKIMN OPraHOB U CUCTEM OPraHOB.

Onopa Ttema opraausMoB. Kapkac pactenuil. CkeneTsl OJHOKJIETOYHBIX H
MHOTOKJIETOYHBIX XMBOTHBIX. HapyxHbIl 1 BHyTpeHHul ckener. CTPOCHHE W THUIIBI
COE€IMHEHUS KOCTEMN.

JIBM>KEHHE OpPraHu3MOB. J[BU)KEHHE OJHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KTI'YTUKOBOE, PECHUYHOE. /[BHIKEHHE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MBI U HACTHH.
JIBuKeHre MHOTOKJIETOYHBIX >KMBOTHBIX M YeJIOBEKa: MblleyHas cucrema. Pedrekc.
CkeneTHbIe MBILIIBI U UX padoTa.

IIntanue opranmsmos. [lornomenue BOABI, YIVIEKMCIOTO ra3a W MHUHEPAJIbHBIX
BEILIECTB pacTeHUsAMM. lIuTaHne >KMBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPHUKIECTOYHOE
nuuiesapenue. [Inranue mo3BOHOYHBIX )KUBOTHBIX. OTAEIBI MUIEBAPUTEIBLHOTO TPAKTA.
[InmeBapurenbHble xenessl. [InnmesapurenpHas cucteMa 4yenoBeka.

Jlpixanue opranu3moB. Jlpixanue pactenui. Jlpixanue xuBoTHbBIX. [luddy3us razon
yepe3 NoBepXHOCTh KieTku. KoxkHoe npixanue. [lpixatenpHasi moBepxHOCTh. XKabepHoe
U JEroYHOEe AbIXxaHue. J/[pIXxaHrne NO3BOHOYHBIX )KMBOTHBIX U YEIOBEKA. DBOIIOLUOHHOE
YCIIOKHEHUE CTPOCHMS JIETKUX IIO3BOHOYHBIX >KMBOTHBIX. JlpIXaTenbHas CHCTEMA
yenoBeKa. MexaHn3M BEHTWISILHMM JIETKUX y NTHLl M MJICKONMTAIOMMX. Perymsanus
IbIxaHus. JIpIxaTenbHble 00BEMEL.

TpancnopT BewecTB y Oprannu3MoB. TpaHCIOpTHBIE CUCTEMBI pacTeHH|. Tpancnopt
BEILECTB y KUBOTHBIX. KpoBeHOCHas cuctemMa u €€ opransl. KpoBeHOCHast cucreMa
II03BOHOYHBIX )KUBOTHBIX U 4yesnoBeka. Cepale, KpOBEHOCHBIE COCyAbl U KpoBb. Kpyru
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KpOBOOOpAIIEHNs. DBOJIIOLIMOHHBIE YCJIOXHEHUS] CTPOEHUS KPOBEHOCHOM CHUCTEMBI
MO3BOHOYHBIX JKUBOTHBIX. PaboTa cepana u e€ perymsmus.

Brigenenue y opranusMoB. BeineneHue y pacteHuil. BbineneHne y KHUBOTHBIX.
CoxparutenbHble Bakyoau. Opranbl BbiaeneHus. OuiabTpaius, ceKpeuns U o0paTHOe
BCAChIBAaHHE KaK MEXaHHU3Mbl pabOThl OpraHoB BbiaeneHHUs. CBs3b MOJOCTH Teja
C KPOBEHOCHOM U BBIJIECIUTEIBHON CUCTEMAaMU. BrliesieHre y MO3BOHOYHBIX KMBOTHBIX
u yenoeka. [louku. Ctpoenne u ¢pyHkimonupoanue Heppona. OOpazoBaHUE MOYH Y
YEJI0BEKa.

3amuTa y OpraHu3MoB. 3aluTa y OJTHOKJIETOYHBIX opranu3mMoB. Criopbl OakTepuit
Y LUCTHI IIPOCTEHUINMX. 3alUTa y MHOTIOKJIETOYHbIX pacteHui. Kyrukyna. Cpencrsa
MMaCCUBHOU U XUMHUYECKOHU 3aIUTEl. DUTOHIIUIIEL.

3ammra y MHOTOKJIETOYHBIX KMBOTHBIX. [IOKpOBBI M MX NpPOW3BOJAHBIE. 3alllUTa
opranu3ma ot 6oze3Heil. ImmyHHas cucrema udenoBeka. KineTouHblii U TrymMoOpaibHbII
UMMYHHUTET. BpOoxAEHHBII U MpUOOPETEHHBINH crerupuIecKuii UMMYyHUTET. Teopus
KJIOHaJIbHO-celneKkTuBHOro mMmmyHurera (II. Opmmx, ®.M. bepuer, C. Tonerasa).
BocnanurenbHble OTBETHI OpraHu3MoB. Posib BpOXKIEHHOIO MMMYHMTETA B PAa3BUTHHU
CUCTEMHBIX 3a00JIeBaHHIA.

PaznpaxumMoCTh U peryisauus y Opraau3MoB. Pa3znpaXuMOCTh y OJHOKJIETOYHBIX
oprann3MoB. Takcucel. PazapaxxumMocTs u perynsanus y pacreHud. PocToBele BemecTsa
Y X 3HA4YCHHE.

Hepshas cuctema u pedexkTopHas peryisiius y KUBoTHbIX. HepBHas cuctema u eé
OTZEJbl. DBOJIOUMOHHOE YCIOKHEHHE CTPOEHUS HEPBHOW CHCTEMBI Y YKHUBOTHBIX.
OTnenbl TOJIOBHOTO MO3ra MO3BOHOYHBIX UBOTHBIX. Peduiekc u pedriexTopHas ayra.
be3ycnoBHbIE U YCIOBHBIE pE(IIEKCHI.

I'ymopanbHas peryisnus 1 SJHAOKPUHHAs CHCTEMA )KMBOTHBIX U YeJIOBeKa. JKenessl
SHJIOKPUHHOW CUCTEMBI U UX TOPMOHBI. [lercTBHE TOPMOHOB. B3anMOCBs3b HEPBHOM U
SHAOKPUHHON cucTeM. [ numoranamo-runodusapHas cucTeMa.

JleMoHCTpanuu

[Toptper: W.I1. ITaBnos..

Tabmumsr u  cxeMbl:  «OAHOKJIETOYHBIE BOAOPOCIN», «MHOTOKIETOYHbIE
BOAOpOCINY, «bakrepun», «IIpocreiimmey, « Opransl HIBETKOBBIX pACTEHUID, «CHCTEMBI
OPraHoOB IT03BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHHMe HACEeKOMBIX», «TkaHH
pactenuit», «KopHeBbie cuctembl», «Ctpoenue crebisn», «CTpoeHHEe IUCTOBOM
IUIACTUHKNY, « TKaHH )KUBOTHBIX», « CKENeT uenoBekay, «lIumeBapurtenbHas cucremay,
«KpoBeHocHas cucrema», «/lpixarenpHas cucrema», «HepBHas cucremarn, «Koxay,
«MpblieyHast cucrema», «BplnenuTenbHas CcuUcTEMa», «OHIOKPUHHAS CHUCTEMaY,

«Ctpoenne Mpimp», «Mmmynurer», «KumeuHononoctHele», «Cxema MNHUTaHUA
pacteHuin», « KpoBEeHOCHBIE CUCTEMBI IO3BOHOYHBIX KUBOTHBIX», « CTpOEHUE TUIPBD»,
«CTpoeHue mianapumn», « BHyTpeHHee CTpoeHue 0K1€BOro uepBs», «HepBHasd cucrtema
peiO», «HepBHas cuctema iarymkw», «HepBHas cuctemMa IIPECMBIKAOIIUXCS,
«Hepsnas cucrema nrunpy, «HepBHas cuctema miekonuraromux», «HepBHas cucrema
yenoBekay, «Peduexcy.
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OO0opynoBaHme: CBETOBOW MHKPOCKOI, MHUKPOMPENapaThl  OJHOKJIETOYHBIX
OpraHu3MOB, MUKPOINPENapaThl TKAHEHN, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIMM HACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIUISIPbl KOMHATHBIX pacTeHUM, repbapuu pacTeHUM pa3HBIX
OTZEJIOB, BIJIAKHBIE IMPENapaTbl >XUBOTHBIX, CKEJIEThl IO3BOHOYHBIX, KOJUIEKLIHU
O€CIO3BOHOYHBIX KUBOTHBIX, CKEJET YelOBeKa, OO0OpyAOBaHWE JJisi JEMOHCTpalluu
MOYBEHHOT'O W BO3YIIHOTO MUTAHUS PACTEHUH, paclIeIUIeHus Kpaxmana U OeIKOB Mo/
NerucTBUEM (PEpPMEHTOB, O0OpYIOBAaHME IJsi JEMOHCTPALMHU OIBITOB IO H3MEPEHUIO
KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJIbHbIX JBHKCHUIN, MOJEIN TOJIOBHOTO
MO3ra pa3JIMYHbIX )KUBOTHBIX.

JlaGopatopHas pabota «M3yyeHne TkaHel pacTeHUIN.

JlaGopatopHas pabota «M3ydyeHne TkaHel KUBOTHBIX).

JlabopaTtopHas pabora «M3yueHne opraHoB IIBETKOBOTO PACTEHUS.

Tema 10. PasmMHOkeHMe ¥ pa3BUTHE OPTAaHU3MOB

dopmMbl pa3MHOKEHHS OPTaHU3MOB: OecTionoe (BKJII0Uasi BEreTaTUBHOE) U MOJIOBOE.
Bunet Gecnonoro  pa3MHOXKEHUS: TMOYKOBaHUE, CHOPYJSALUA, (parMeHTalHs,
KJIOHUPOBAHUE.

[TonoBoe pazmuoxenue. [lonoBbie KieTkH, uiau rameTsl. Meito3. Ctaguu meiosa.
[ToBenenne xpomocoMm B Meno3e. KpoccuHroBep. buosiormueckuid CMpICH MeWO3a U
IIOJIOBOTO IIporecca. Meno3 u ero MecTo B )KU3HEHHOM LIUKJIE OPraHU3MOB.

[Ipen3aponpimieBoe pasBuTthe. l'ameroreHe3 y >KUBOTHBIX. llonoOBBIE XKene3sl.
OOpazoBanue u pa3BUTHE TOJOBBIX KJeTOK. CrmepmaroreHe3 u ooreHe3. CtpoeHue
MOJIOBBIX KJIETOK.

OmnogoTBOpeHne ©W  AMOpPUOHATBHOE  pa3BUTHUE  JKUBOTHBIX.  CrocoOsbl
OIUIOAOTBOPEHUS: HApy)KHOE, BHyTpeHHee. [lapTeHorenes.

NuauBuayanbHOe pa3BUTHE OPraHU3MOB (OHTOTeHE3). DMOpHOJOrus — Hayka
O DPa3BUTUU OPTraHU3MOB. Mopgozcene3 — 00HA U3 21ABHLIX NPOOIEM IMOPUOTOSUU.
Konyenyus mopghoeenos u mooenu mopghoeenesa. Craauu >MOpUOTEHE3a KUBOTHBIX
(Ha mpumepe Jssrymku). Jpo6nenue. Tumbl apobOneHus. [lemepmunuposanuoe u
HedepmunuposanHoe opooaenue. bracmyna, munvt 61acmyn. OCOOEHHOCTH APOOICHUS
MJIEKOMUTAIOIIMX . 3apOAbIIIEBbIE TUCTKHU (racTpyasiius). 3aKiajKa OpraHoB U TKaHEH U3
3apOJBIIIEBbIX JIMCTKOB. B3auMHOE BIMSHUE 4YacTel pa3BUBAIOLIETOCS 3apOAbIla
(oMOpuoHasIbHAsT MHAYKIMS). 3aKiajika TUlaHa CTPOEHUS KUBOTHOTO KakK pe3yJibTar
UEpapXUUYECKUX B3aUMOJEHCTBUIM TeHOB. BiusHue Ha 5>MOpHOHAIBHOE pPa3BUTHE
pa3IUYHBIX (PaKTOPOB OKPYKAIOILIEH CPEJIbI.

Poct u pa3zButue xxuBOTHBIX. [TocTamMOpuonanbubiid iepuo. [Ipsmoe u Henpsimoe
pa3zButHe. PazButue ¢ metamopdo3oM y 0ECrO3BOHOUYHBIX M MO3BOHOYHBIX KMBOTHBIX.
buosornueckoe 3HaYeHUE MPSAMOTrO W HENPSIMOTO Pa3BUTHSA, UX PACIPOCTPAHCHHE
B rpupoe. Tunsl pocTa ;KkMBOTHBIX. DAaKTOPHI PETYISALNUH POCTA KUBOTHBIX U YEJIOBEKA.
Craauu nocTaMOPUOHATLHOTO PA3BUTHS Y )KUBOTHBIX U uesoBeka. [lepuoasl oHTOrenesa
yesioBeka. CTapeHne U CMepTh KaK OMOJIOTHYECKHUE MPOLIECCHI.

PasmHuosxenue u pasButue pactenuid. ['ameropur u ciopopur. Meiio3 B >Ku3HEHHOM
nukiie pacrennii. ObpasoBaHue CIop B mpoliecce meio3a. ['ameTorenes y pacTeHui.
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OIUI0JOTBOPEHUE U PA3BUTUE PACTUTEIIBHBIX OpPraHW3MOB. /[BOMHOE OIUIOJOTBOPEHUE
y IIBETKOBBIX pacTeHui. OOpa3oBaHHUE U pa3BUTHE CEMEHH.

MexaHu3MBbl PETYJIALMA OHTOTCHE3A Y PACTCHUM U )KUBOTHBIX.

JIeMOHCcTpauu

[Toprpetsr: C.I'. Haamun, X. IlInemas.

Tabmumet u  cxembl: «BerertatuBHOe pa3sMHOXkeHUe», «Tumel Oecroioro
pasMHOXEHUsD», «Pa3sMHOXEHME XJIIAaMUIOMOHAIbDY, «Pa3MHOXEHHE 3BIVIEHBIY,
«Pa3MHOXeHue ruape», «Meio3», «Xpomocomel», «l'amerorenes», «CTpoeHue

SULIEKJIETKH U ClIepMaTo3011a», «OCHOBHBIE CTaIMK OHTOTreHe3a», «IIpsMoe u Herpsmoe
pa3Butue», «Pa3BuTHe Mamckoro xyka», «Pazsutue capanum», «Pa3BuTne JArymku»,
«/IBOITHOE OMIIOJJOTBOPEHHUE Y IIBETKOBBIX pacTeHU», «CTpoeHnEe CEMSIH OJTHOJO0JIbHBIX
Y JBYAOJIBHBIX PACTEHUIN», « KU3HEHHBIHN [IUKII MOPCKOW KanmyCThbD), «JKU3HEHHBIN UK
Mxay, «  KU3HEHHBIN LIUKJI TAIOPOTHUKA», «OKM3HEHHBIN LUK COCHBDY.

OO6opyoBaHKe: CBETOBOM MHMKPOCKON, MHKpOIpenapaThl  SUIEKIETOK U
CIIEpMATO30MUI0B, MOJENb «LIMKI pasBUTHS JIATYIIKWY.

JlaGopatopHasi pabora «V3yueHue CTpPOEHHUS IMOJIOBBIX KIETOK Ha TOTOBBIX
MUKpOITpENapaTax».

[IpakTtuueckass pabora «BbIsiBIeHWEe TPU3HAKOB  CXOJCTBA  3apObINICH

TIO3BOHOYHBIX JKUBOTHBIX).
JlaGopartopHas pabota «CTpoeHHE OPraHOB PA3MHOKEHHUSI BBICILIUX PACTEHUID.

Tema 11. I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH M H3MEHYUBOCTH OPraHU3MOB

Uctopus cTaHoBieHUsS] U Pa3BUTHS T'CHETHKU Kak Hayku. Pabotel I'. Mennens,
I'. ne ®puza, T. Moprana. Ponb oTeuecTBeHHBIX YUEHBIX B pa3BUTHU F€HETHKHU. PaboOTHI
H.K. KonbuoBa, H.M. BasunoBa, A.H. beno3epckoro, I'.J[. Kapneuenko,
10.A. ®ununyenko, H.B. Tumodeera-PecoBckoro.

OCHOBHbIE TE€HETUYECKUE TOHSITUS U CHUMBOJIBI. ['OMOJOTHYHBIE XPOMOCOMBI,
aJIeNIbHbIC T€HbI, AIbTEPHATUBHBIE MPU3HAKH, JOMUHAHTHBINA U PELIECCUBHBIN NIPU3HAK,
TrOMO3HUI0Ta, TeTePO3UroTa, YUCTasl JUHUS, TUHOPUIbI, TeHOTUl, GeHotun. OCHOBHBIC
METONBl ~ TE€HETUKH:  THOPUIOJIOTHYECKHH,  IUTOJIOTHYECKUH,  MOJICKYJSIPHO-
TE€HETUYECKUU.

JleMoHCTpanyu

IToptpetsl: I'. Menaens, I'. ne ®pus, T. Mopran, H.K. Konsuos, H.I1. Bapuios,
A.H. benozepckuit, I'.J]. Kapnieuenko, F0.A. ®ununyenko, H.B. Tumodeen-PecoBckuii.

Tabmuibr 1 cxeMbl: «MeTobl TeHeTUKIY, «CXEMBbI CKPEIITUBAHUS.

JlabopaTopHas pabota «/Ipo3odriia kak 00bEKT FTEeHETUIECKUX UCCIEIOBAHMIN.

Tema 12. 3aK0HOMEPHOCTH HACJIEACTBEHHOCTH

Mounorubpunnoe ckpemuBanue. [lepBorit 3akon Menaens — 3aK0H eInHO00pa3ust
ruOpuoB nepBoro nokojeHus. Ilpasuno nomunupoBanus. Bropoit 3akon Menaens —
3aKOH pACLUCIUIEHUs Mpu3HaKoB. LluTojmormueckue OCHOBBI MOHOTMOPUIHOTO
CKpemnBaHus. [ uores3a 4nucToThl ramer.
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Anammsupytomee ckpempyBaHue. IIpoMeXyTOYHBIM XapakTep HacCJIeIOBAHMSL.
Pacmieruienne npu3HakoB py HEMOJIHOM JIOMUHUPOBAHUH.

JurnbpuaHoe ckpemuBanue. Tpetuil 3akoH MeHnenss — 3aKOH HE3aBUCHUMOTO
HacJieJJOBaHUs PU3HAKOB. [{uToI0THYEeCKHnE OCHOBBI JUTHOPUTHOTO CKPEITUBAHMUS.

CuerienHoe HacnefoBanue mpusHakoB. PaGotst T. Moprana. CremneHHoe
HACJICIOBAHUE T'€HOB, HAPYIICHUE CUEIUICHUS MEXIYy IeHamMu. XPOMOCOMHAsl TE€OpHUs
HACJIEJICTBEHHOCTH.

I'enetnka mona. XpOMOCOMHBIA MEXaHM3M OIPEICICHUsT Mojia. AyTOCOMBI M
MOJIOBBIE XPOMOCOMBI. ['OMOTaME€THBIA M TE€TEPOraMeTHbIM MoJ. ['eHeTndeckas
CTPYKTYpa MOJIOBBIX XpoMocoM. HacnenoBanue mpru3HakoB, CHENJIEHHBIX C IMOJIOM.

['enotun kak nenoctHas cucrema. [lmenoTpornus — MHOKECTBEHHOE ICMCTBUE I'CHA.
MHOXeCTBEHHBIN AJUICTIU3M. BzaumMonelicTBue HEAJUICIIbHBIX T€HOB.
KommnementapHocts. Onuctas. [lonmumepus.

I'eHeTMUECKUI KOHTPOJIb Pa3BUTHUS PACTEHUM, KMBOTHBIX M YEJIOBEKA, & TaKKe
(U3UOIOTHYECKUX TIPOIIECCOB, MOBEJACHUS W KOTHUTUBHBIX (GyHKIUH. ['eHeTHueckue
MEXaHU3Mbl CUMOMOTreHe3a, MEXaHH3Mbl B3aMMOJCHCTBUSI «XO35MH — IMapasuT» U

«XO35IMH — MHKpPOOUOM». ['@HeTHMYeCKHE acCleKThl KOHTPOJsS U HM3MEHEHUs
HACJIEICTBEHHOW NH(POPMAIIUU B TIOKOJICHUSIX KIETOK U OPTaHU3MOB.
JlemoHCcTparmu

[Toptpetsr: I'. Menaens, T. Mopras.

Tabmuier u cxembl: «llepBbiii U BTOpOM 3akoHbl MeHnens», «TpeTuil 3aKoH
Menpensa», «AHanu3upyromee CcKpemmBaHue», «HemnonHoe AOMHHUpPOBAaHHEY,
«CuernsieHHOe Haclie0BaHUe MPU3HAKOB Y Ipo30puib», «['eHeTrka nonay, «Kapuotun
yenoBekay, «Kapuotun ngpozodpuns», «Kapuotunm nTumms», «MHOXKECTBEHHBIN
ajienusmy, « BzaumoneincTere reHoBy.

O6opynoBaHue: MOJENb sl AEMOHCTpPAllMU 3aKOHOB €AHMHOOOpasusi rHOpHaoB
IIEPBOr0 MOKOJICHUS M PACLIEIJIEHUs NPU3HAKOB, MOJEINb Il JEMOHCTPALlMM 3aKOHA
HE3aBUCUMOTO HACJIEIOBAHMS MPU3HAKOB, MOJEINb I JIEMOHCTPALIMU CLEIIEHHOTO
HACJIEJOBaHMsI MPU3HAKOB, CBETOBOW MUKPOCKOII, MUKpoIpenapar: «/Ipo3odumay.

[IpakTnueckas pabora «M3ydyeHue pe3yabTaTOB MOHOTHOPHUIHOTO CKPEIIMBaHUS
y ApO30QHUITBD.

[IpakTnueckas pabota «V3yueHue pe3ynbTaTOB TUTHOPHUIHOTO CKpEUIMBAHUS
y ApO30(HUITBD.

Tema 13. 3akoHOMEepPHOCTH H3MEHYMBOCTH

B3aumogeiictBue reHotuna u - cpeabl nOpu  (GopMuUpoBaHMHM  (peHOTHIIA.
N3MeHYnBOCTh TpU3HAKOB. KayecTBEHHbIE M KOJWYECTBECHHbIE NPU3HAKU. Buabl
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIEACTBCHHASI.

MonudpukanonHas ~ W3MEHUYMBOCTh. Pomb  cpeapl B (GOpMHUPOBAHUU
Moau(pUKaIMOHHOW M3MeHYuBOCcTU. Hopma peakiuu npusHaka. BapuanuoHHBIA psif
u BapumanmonHas kpuBas (B. Horamncen). CgoiictBa MOIuMUKAITMOHHON
U3MEHYHUBOCTH.
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I'enoTMIMUEecKast U3MEHUYUBOCTh. CBOMCTBA FTEHOTUIIMYECKOW M3BMEHYMBOCTU. Buibl
TCHOTHITMYECKOW N3MEHYMBOCTH: KOMOMHATHBHAS, MyTAaIlHOHHAS.

KomOuvHaTtiBHasT W3MEHYMBOCTh. Me03 W TMOJIOBOM MpoIlecC — OCHOBA
KOMOMHATUBHONW W3MEHYMUBOCTU. Poib KOMOMHATHMBHOM HM3MEHYMBOCTH B CO3JIaHUU
TEHETUYECKOTO pa3HOOOpa3us B Mpeesiax OJHOTO BHIA.

MyTannoHHass U3BMEHUYUBOCTh. BUIbI MyTalMii: F€HHbIE, XPOMOCOMHBIE, TCHOMHBIE.
CHnoHTaHHBIE ¥ UHAYLIUPOBAHHBIE MYTALIUU. SIIE€pHBIE U UTOIUIA3MATUYECKUE MYTALIUH.
Comarnueckue ¥ moyioBble MyTaluu. [[puunHbl BO3HUKHOBEHUSI MyTaluuid. MyTareHsl u
UX BIUSHUE HA OPraHU3Mbl. 3aKOHOMEPHOCTM MYTAllMOHHOIO Mpouecca. 3aKoH
TOMOJIOTMYECKUX PSJIOB B HacieAcTBeHHoM n3MenuuBocty (H.M. BaBunos). BuesnepHast
M3MEHYMBOCTh U HACJIEICTBEHHOCTb.

Onucenemura u 3NULEHOMUKA, POIb INUSEHEMUYECKUX (DaKmopos 8 HACIe008aAHUU
U USMEHYUBOCMU (HEHOMUNUYECKUX NPUSHAKOS ) OPSAHUIMOS.

JleMoHCcTpanuu

[Toprpetsr: I'. ne @pus, B. Moranncen, H.W. BaBumos.

Tabmurer 1 cxembl: «Buasl n3MEHUMBOCTHY, «Moau(puKanoHHast U3MEHYUBOCTHY,
«KoMmOvHaTBHAS W3MEHUMBOCTBHY, «Meio3», «OmionoTBopeHue», «l eHeTHdecKue
3a00s1€BaHuUs YeIoBeKay, « BUllbl MyTalnin.

OO6opyioBaHue: KUBbIE U TepOapHbIE IK3EMILISIPbl KOMHATHBIX PACTEHUN, PUCYHKH
(oTorpadum) )KUBOTHBIX C PA3TUIHBIMUA BUIAMHA U3MEHYUBOCTH.

JlabGopaTopHas pabora «McciaenoBaHue 3aKOHOMEPHOCTEM MOIU(UKAITMOHHON
M3MEHUYMBOCTH. [locTpoeHrEe BaprallMOHHOTO psiia U BAPUALMOHHON KPUBO».

[IpakTtuueckas pabora «MyTaruu y 1po30¢huisl (Ha TOTOBBIX MUKPOTIPENapaTax)y.

Tema 14. I'eneTnka yejioBeKka

Kapuotun 4enoBeka. MexayHapoaHas IporpaMMa HCCIEJAOBAaHMS TE€HOMa
yenoBeka. MeToapl M3ydeHHs] TEHETUKHA YeJIOBEKA: TeHEaJTOTHYEeCKUi, OJIM3HEIOBHIH,
HUTOTCHETUYECKNN, TOMYISALUOHHO-CTATUCTUYECKAN, MOJICKYJISIPHO-T€HETUYECKHM.
CoBpemeHHOE ONpPEAECICHUE  TIECHOTHIA! MOJIJHOT€HOMHOE CEKBCHUPOBAHMUE,
TEHOTUIIMPOBaHWE, B TOM uucie ¢ nomouipto [IIIP-ananu3a. HacnencrBenusie
3a00eBaHUsl deNOoBeKa. [ €HHBIE W XPOMOCOMHBIE OO0Ne3HW dUeloBeKa. boresnu
C HACJEJICTBEHHON NPEeApacnoiOKEHHOCThIO. 3HAUYEHHE MEIUIMHCKON T'€HETUKHU
B MPEJOTBPAIICHUA W JICYCHUW TEHETHYCCKUX 3a00JieBaHUI deloBeka. Meauko-
reHeTUYecKkoe KOHCyNbTHpoBaHue. CTBOJIOBbIE KIETKU. [IOHSITHE «TreHEeTHUYEeCKOro
rpy3a». DTHYECKHE AaCIEKThl HWCCIIECOBAHUNM B O0JIACTH PEIAKTHPOBAHUS TEHOMA H
CTBOJIOBBIX KJIETOK.

I'eneTnueckue (bakTopsI MOBBIIIICHHON YyBCTBUTEIIBHOCTHU YyeloBeKa
K (U3NYECKOMYy M XHUMHUYECKOMY 3arpsi3HCHHIO OKpyXaromied cpenbl. |'eHeTmueckas
MPEIPACIIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSAM.

JleMoHCTpaluu

Tabmuupl u cxembl: «Kapuotun uyenoBeka», «MeETOIbl HM3Yy4YECHHUs] TEHETHKHU
yeJlIoBeKay, «I eHeTHYeCcKHe 3a00JICBaHUS YSIIOBEKAY.

[IpakTuyeckas paborta «CocTaBlI€HUE U aHATIU3 POJIOCIIOBHON.
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Tema 15. Ceniekuusi OpraHnu3smMoB

JlomecTuKanus W CeNeKUUs. 3apOoKIACHUE CENEKIMU U JOMECTUKAIUU. YUEHHE
H.U. BaBunora o LleHTpax mpouUCXO0KIEHUSI 1 MHOTOOOpa3usi KyJbTYPHBIX PACTCHHI.
Ponb cenmekiuu B co3AaHUM COPTOB PACTEHUM M MOPOJ KUBOTHBIX. CopT, mopoja,
mTaMM. 3aKOH TIOMOJIOTUYECKMX pAIOB B HACJIEACTBEHHOW HM3MEHUYHMBOCTH
H.N. BaBumnosa, ero 3HaueHue Jjisi CEIESKIIMOHHON pabOTHI.

Metoasl  ceneKuMOHHOW paboThl. MCKycCTBEHHBIM OTOOp: MAacCoBBIK U
WHIUBUTyaIbHBIA. JTanbl KOMOWHAIIMOHHOM cenekiuu. VcmpiTanue mpou3BoauTee
1o MoToMcTBY. OTOOp MO FeHOTHUITY C TOMOIIBIO OIIEHKH ()EHOTHIIA TIOTOMCTBA U OTOOD
110 TEHOTHUITY ¢ nmomoiibio ananuza JJHK.

HckyccTBeHHBIN MyTareHe3 Kak METOJI CEJICKIIMOHHOM pa0oThl. PamuarmoHHbI 1
XUMUYECKAN MYTareHe3 KakK HWCTOYHHK MYTallMid y KyJbTYPHBIX (POPM OpPTaHU3MOB.
Hcnonb3oBaHWEe T€HOMHOTO PpEIaKTUPOBaHMS M MeToJ0B pekoMOuHaHTHBIX JIHK
JUIS1 IOJTYYEHHUSI HCXOJJHOTO MaTepHalia JIJisl CEJIEKIUU.

[Tonyyenue mosmmrmionaoB. BayTpuBHmoBas rubpuamsaius. bin3kopoacTBeHHOE
CKpelIMBaHue, Wil WHOpuAuHr. HepoicTBEHHOE CKpellUBaHUE, WU ayTOPHJIUHT.
['eTepo3uc u ero mpuuuHbl. Mcnonb3oBaHue retepo3uca B cenekunu. OtnanéHHas
rubpunuzanus. [Ipeomonenue Oecrutoamsi MEXBHIOBBIX THOpHUIOB. JlocThxkeHUs
CEJIEKLMU PACTEHUH U )KUBOTHBIX. «3€1E€HAS PeGONIOYULY.

CoxpaHeHHE M M3Y4YEHHUE T€HETUYECKUX PECYPCOB KYJBTYPHBIX PACTEHHUM U HX
JUKUX POJUYEH ISl CO3JaHUSl HOBBIX COPTOB U THOPUIOB CEIHCKOXO3SMCTBEHHBIX
KYJIbTYp. H3yuenue, coxpanenue u ynpagieHue 2eHemuyecKuMu pecypcamu
CeNbCKOXO3AUCMEEHHBIX U NPOMbBICIOBbIX — JCUBOMHBLIX 6  YeNAxX  YAYUUleHUs
Cyuecmeyowux U Cco30aHusi HOGbIX NOpoo, JUHULUL U KpPOCCO8, 8 MOM Hucie
C NpUMEHEHUEeM COBPEMEHHbIX Memo008 HAYUHbIX UCCNe008aHUlLl, Nepedosblx uoel u
NepCneKmuBHbIX MexHOoI02UM.

JleMoHCcTpanuu

[Toptpetsi: H.W. BaBunos, .B. Muuypum, I'.Jl. Kapneuenko, IL.I1. JIykbsiHeHKO,
b.JI. Actaypos, H. bopnoyr, /I.K. bensies.

Tabmuibr u cxembl: «L{eHTpBI MPOUCXOXKIACHUSI M MHOTOOOpPa3Msi KyJbTYPHBIX
pacTeHui», «3aKOH TOMOJIOTHYECKUX PSAJOB B HACIEACTBEHHON W3MEHUYUBOCTW,
«Metonp cenexiumny, «Otnanéanas rudopuan3anus», «KMyTareaes».

JlaGoparopnas pabora «W3ydeHue COPTOB KyJNBTYPHBIX PACTEHUH U TOPOJA
JOMAIIHUX KUBOTHBIX).

JlaGoparopHas pabota «M3yueHne METO10B CEIEKIIUN PACTECHUI».

[IpakTuueckas pabora «[IpuBuBKa pacTeHMID».

Okckypceusi «OCHOBHBIE METOJBI M JOCTH)KEHHSI CEJIEKUMU pACTEHUH U
KUBOTHBIX (Ha CEJEKLUMOHHYIO CTaHLUIO, IJIEMEHHYIO (epMy, COPTOUCIBITATEIbHBIN
Y4YacTOK, B TEIUIMYHOE XO3SICTBO, B JJAOOPATOPUIO arpOyHUBEPCUTETA UM HAYYHOI'O

LEHTpA)».
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Tema 16. BUOTeXHO/10TUsI U CHHTeTHYeCKAast OMOJIOT U

OOBEKTHI, UCIIOJIB3YEMBIE B OMOTEXHOJIOI MU, — KIETOUYHBIE U TKAHEBBIE KYJbTYPBI,
MUKPOOPTaHU3MBbI, X XapakTepuctuka. TpaaunroHHas OMOTEXHOJIOTHS: Xie0oneueHue,
[OJly4E€HUE KHUCIOMOJIOYHBIX IPOAYKTOB, BUHOAENUE. MUKPOOMOIOTUYECKUIM CHHTE3.
OOBEKTHl MUKpPOOMOJIOTUYECKUX TexHoJorui. [Ipon3BoacTBO Oenka, aMUHOKHUCIOT U
BUTaMUHOB.

Co3aHre TEXHOJOTMM W HWHCTPYMEHTOB LIEJICHAIIPaBICHHOIO W3MEHEHUs U
KOHCTPYHPOBAHUS T€HOMOB C LEJIBIO IIOJYYEHUS OPraHU3MOB M HX KOMIIOHEHTOB,
COJIEpIKalX HE BCTpeYarolMecs B IPUPOie OMOCHHTETUUECKHE MTYTH.

Knerounas wumxkenepusa. Meroasl KynabTypbl KIETOK M TKaHEHW pACTEHUH H
KUBOTHbIX. Kpnobanku. Comarnueckas TuOpuIn3anys 1 COMaTUYECKUM SMOpUOTeHes.
Hcnonp30BaHne ramiouIoOB B CENEKUWHM pacTeHuul. [lonyuenue MOHOKIOHATbHbBIX
anmumern. Hcnonvzoeanue MOHOKIOHAIbHIX U NOAUKIOHATbHBIX AHMUMENL 8 MeOUYUHE.
HcKkycCcTBEHHOE OIUIONOTBOPEHHME. PEKOHCTpyKIMs SHUEKIETOK W KIOHUPOBAaHUE
KUBOTHBIX. MeToJ TpaHCIUIAHTAlMK SIAEp KIETOK. Texnonozuu 0300po6nenus,
KYIbMUBUPOBAHUSA U MUKPOKIOHANILHO20 — PASMHONCEHUS  CEeNlbCKOXO3AUCTHEEHHBIX
KYIbmyp.

XpoMOCOMHass M T'eHHasg WHKEHepusa. VICKyCCTBEHHBIM CHHTE3 TI€Ha W
koHCTpyupoBanue pexkomounantHeix JHK. Coszdanue mpanceennvix opeanusmos.
JIoCTH)KEHHSI M IEPCIEKTUBBI XPOMOCOMHOW M T'€HHOM MHXEHEPUH. DKOJOTMYECKHUE U
THYECKHUE MTPOOIEMbI T€HHOW WHKEHEPHUH.

Memuuunckue — 6uorexHonoruu.  IloctreHomMHas — mudpoBas  MeIUIUHA.
[TIP-muarHoctuka. MeTaOOJIOMHBIA aHAIW3, TEHOLICHTPUYECKUM aHalu3 MpoTeoMa
YeJI0BEeKa JUI1 OLEHKU COCTOSIHUS €ro 310pOBbs. Mcronap30BaHME CTBOJIOBBIX KIIETOK.
TapreTnas Tepanus paka. 3D-OnonHxeHepus 11 pa3padoTku (yHIaMEHTAIbHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTUH, CO3[JaHUs KOMIUIEKCHBIX TKAHEW COYETAHHEM TEXHOJOTHH
TpEXMEpHOrOo  OWOMpUHTMHTa W cKapdonauHra Il pelieHus  3a7ad
NIEPCOHATU3UPOBAHHON MEAUIINHEI.

CoznaHne BEKTOPHBIX BAaKILMH C LEIbI0 00ECreYeHNss KOMOMHUPOBAHHON 3aIUThI
or  Bo3Oyauteneit  OPBU, YCTAHOBJICHUE  MOJIEKYJSIDHBIX ~ MEXAaHU3MOB
¢ynkumonupoBanus PHK-conmepkammx BUpPYCOB, BBI3BIBAIOIIMX 0CO0O OIMAacHbIC
3a00JI€BaHUS YEJIOBEKA U )KMBOTHBIX.

JleMoHCTpanmu

Tabmumpr 1 cxembl: «Mcmonp30BaHHE MHKPOOPTAaHU3MOB B IPOMBIIUICHHOM
IIPOU3BOACTBEY, «KieTouHass HHKEHEepUa», «I eHHass HHXKEHEPUs».

JlaGopatopHas padota «M3ydeHrne 00beKTOB OMOTEXHOJIOTUM.
[IpakTudeckas padota «IlodydeHre MOTOUHOKHUCITBIX TIPOTYKTOBY.
Okckypeus — «buoTexHonmormsi —  BaKHEHIIAs ~— MPOW3BOAWTENBHASs  CHJA

COBPEMEHHOCTH (Ha OMOTEXHOJIOTMYECKOE MPOU3BOJICTBO)».
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11 KIIACC

Tema 1. 3apo:xneHne u pa3BUTHE IBOJIONUOHHBIX MPEICTABIECHNH B 0HOJIOTHH

OpomonnoHHasa teopus Y. [apsuna. [Ipeanocsliku BOSHUKHOBEHHSI JAPBUHU3MA.
JKusHp v HayuHas nesrensHoCcTh Y. JlapBuHa.

JBmKkymue cuibl 3BosolMH BUJIOB mo Y. JlapBuHY (BBICOKass MHTEHCHUBHOCTb
pPa3MHOKEHHUsI OPraHU3MOB, HACJIEICTBEHHAs! U3MEHUNBOCTh, OOph0a 3a CyIIECTBOBaHHE,
€CTECTBEHHBII U UCKYCCTBEHHBIN 0TOOP).

Odopmiierne cunTeTHueckoi Teopuu sBomoruu (CTD). HelitpanpHas Teopus
sBosroniu. CoBpeMeHHas! 3BOJIOLMOHHAST OUOIOTHsl. 3HAU€HHE YBOJIIOLIMOHHON TEOpUn
B () OPMHUPOBAHUU €CTECTBEHHO-HAYYHOU KapTUHBI MUpA.

JleMoHcTpanuu

[Toptpetsl: Apucrotens, K. JIunnei, JXK.b. Jlamapk, 3.0K. Cent-Unep, K. KroBbe,
Y. Mapsun, C.C. YetBepukon, M.W. [IImansraysen, [Ix. Xonaein, I.K. benses.

Tabmumsr u cxembl: «Cucrema xuBoit npupoasl (mo K. Jlunuew)y», «Jlectauia
KUBBIX cymiecTB (mo Jlamapky)», «MexaHusm QOpMUpPOBaHUS NPUCIIOCOOTCHUN
y pacteHuil u xuMBOTHbIX (mo Jlamapky)», «Kapra-cxema MmapuipyTra MyTEULIECTBUS
Y. lapBuna», «Haxoaku Y. HapBunay», «Dopmbl 60ps0BI 3a cyliecTBoBaHue», «[lopoas
rony6ei», «MHorooOpa3ue KyabTypHBIX ¢opM Kamyctb», «Ilopoasl agoMamrHuX
KHUBOTHBIX», «CxeMa oOpazoBaHusi HOBBIX BuAOB (1o Y. JlapBuny)», «Cxema
COOTHOWICHMS JBWXKYIIMX CHJI 3BOJIOLHMN», «OCHOBHBIC IOJIOKEHMSI CHHTETHYECKON
TEOPHUH IBOITIOLANY.

Tema 2. MUKpPO3BOJTIOLNS U €€ pe3yabTaThl

[Momynsityst Kak dJIeMeHTapHasi €TUHALA SBOJIOIHA. COBpEMEHHBIE METOIbI OLIEHKH
TEHETUYECKOTO PAa3HOOOpa3wst M CTPYKTYyphl momynsinuil. V3meHenune reHodoHIa
MOMYJISIIIAA  KaK dJIEMEHTAPHOE D3BOJIOIMOHHOE SBIICHUE. 3aKOH TE€HETUYECKOTO
paBHoBecust [x. Xapau, B. BaitnOepra.

DnemMeHTapHbIe (HAKTOPHI (IBUKYIITUE CUJIBI) IBOTIONUU. MyTallMOHHBINA TIPOIIECC.
KomOuHaTiBHAass W3MEHYMBOCTh. Jlpeil) TeHoB — ciy4aiiHple HEHaIpaBICHHBIC
W3MEHEHHUSI 4YacTOT aieiaedl B momymsiuax. OddekT ocHoBatens. Ighgexm
oymulLiounozo 2opaviuuka. CHUdMCEHUe 2eHemu4ecko20 pazHooopasus. NPUYUHbL U
cneocmeus. Ilposenenue sgpgpexkma Opeiigha ceHo8 8 OONLUIUX U MATBIX NONYAAYUSIX.
Murpamuu.  M3omsaums — momynsanuid:  reorpadudeckas  (pOCTpaHCTBEHHAS ),
ounosioruyeckast (penpoayKTUBHAs).

EctecTBeHHBIH 0TOOP — HampaBsromui GpakTop 3Boonnd. DopMbl €CTECTBEHHOTO
oTtOopa: ABIXYIIUNA, CTaOWIM3UPYIONINMA, pa3pbiBaroumii (Au3pynTuBHBIL). [lonoBoit
0T00p. BO3HWKHOBEHHUE M SBOJIOIHS COIMATBHOTO MTOBEICHUS KHUBOTHBIX.

[IpucocoOIeHHOCT, ~ OpPraHW3MOB ~ KakK  pe3yibTaT  MHKPOAIBOJIOIIUU.
BosHukHOBeHHE TIPHUCIIOCOONICHUN y OpraHu3MoOB. ApoMopdo3bl U HINOATANTALNH.
[Tpumepsl mpuCHOCOOIEHUN y OpPraHu3MoOB: MOpPQOJIOTHYECKHE, (PU3UOTOTHIECKHE,
OnoxXuMuYecKue, mopeneHIeckre. OTHOCUTENLHOCTh MMPUCIIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepun U CTpykTypa. BumooOpa3oBaHue Kak pe3yibTaT
MUKpO3BOIIOIMHU. M3omsmus — kimodeBoit Gpaktop BupooOpa3zoBanus. [lytu u cnocoObl
BUJ1I000pa30BaHMUS: aJIONaTPUUYECKOe (reorpaduueckoe), CUMITATPUIECKOE
(PKOJIOTUYECKOE), «MTHOBEHHOE» (IMOJUILIONAN3alus, THOpuau3anus). JauTensHoCTh
HBOJIIOLIMOHHBIX MPOIIECCOB.

Mexanu3mbl popMUpOBaHUS OMOJIOTMYECKOTO Pa3HOO0PA3HSL.

Ponb sBOMIOIIMOHHON OWoNOrMM B pa3pabOTKE HAayYHBIX METOJOB COXPaHEHHS
OonopazHooOpasusi. MUKpOIBOJIONMS M KOABOJIOIUS [MAapa3uTOB M HMX XO35EB.
Mexanu3mbl GOPMUPOBAHUS YCTONYUBOCTH K aHTUOMOTUKAM U CITOCOOBI OOPHOBI € HEH.

JeMoHcTpanuu

[Toptpetsr: C.C. UerBepukos, J. Maiip.

Tabnuips! u cxembl: «MyTallMOHHAs U3MEHUUBOCTEY, «llomynainnonHas cTpykTypa
Buma», «CxemMa TposiBIeHUS 3akoHa Xapau—BaitHOepra», «JIBrkyliyue CHIIBI
IBOJIIOIUUY,  «DKOJIOTMYECKash  M30JSIUsl  MOMYyJsUUA  CceBaHCKOW  (openuy,
«['eorpaduueckas m30yALMA JTUCTBEHHULIBI CUOMPCKONW M JUCTBEHHMIIBI JIAypPCKO»,
«[lonmynsiuuoHHbIE BOJHBI YUCJICHHOCTH XWIIHUKOB M JXepTB», «Cxema neucTBus
€CTeCTBEHHOTO 0TOOopay, «Dopmbl 60pnOBI 3a cymiecTBoBaHue», «HAycTpUambHbINA
MenaHu3m», <«KuBble uckomnaembiey», «IlOKpOBUTEIBCTBEHHAs OKpAacKa MXUBOTHBIXY,
«[Ipenynpexxnatomas OKpacka >KUBOTHBIX», «DHU3HOJOTHYECKHE  aJanTaiimy,
«IIprcnocoOIeHHOCTh OPTaHU3MOB U €€ OTHOCUTENBHOCTBY, «Kputepuu Bugay, «Buabl-
nBoiHukM», «CTpykTypa Buaa B mnpupoae», «CrocoObl BHUI000pa30BaHUND,
«['eorpaduueckoe BumooOpazoBaHHe TpPEX BUIOB JaHIBIIIEH», «IKOJOTHYECKOE
BUI000pa3oBaHrue BUAOB cHHHI, «[lommmmonasl pacteHuit», «KamyctHo-pemednbii
THOpUT.

Oo6opynoBanue: repOapuu pacTeHUW, KOJUICKIIMM HACEKOMBIX, yydejia MNTHI] U
3Bepel ¢ MpuUMepaMu Pa3IUYHBIX MPUCIIOCOONICHUH, Yydesa MTULl U 3BEepeil pasHbIX
BUJIOB, TepOapuu pacTeHuil OJIM3KUX BUIOB, 00pa30BaBIINXCS PANTUYHBIMUA CIIOCOOAMHU.

JlabGopaTopHas pabota «BrisiBiIeHHE U3MEHYMBOCTH Y 0COOEH OJIHOTO BUAAY.

JlaGoparopHas pabota «llpucrnocobnenus OpraHM3MOB M HMX OTHOCHTEIbHAs
1EJIeCO00Pa3HOCThY.

JlabopaTopHas pabora «CpaBHEHUE BUIOB 10 MOP(POJOTUYECKOMY KPUTEPHUION.

Tema 3. Makpo3BoIonus M €€ pe3yJbTaThl

Metonbl M3ydeHHs Makpo3BOJOUMU. llaneoHTOnOrmdyeckue MeTonbl H3yYEHHs
sBosironiuu. IlepexoHpie Gopmbl U PUIIOTEHETUYECKUE PSAbl OPraHU3MOB.

buoreorpaguyeckue Meronpl uzydeHus sBoirounun. CpaBHeHHE (QUIOpHl U (ayHBI
MaTEpPUKOB M OCTpoBOB. buoreorpapuueckue obOnactu 3emiu. Buabl-oHIEeMuku u
PEJIUKTBI.

OMOpPHONOTHYECKHE U CPaBHUTEIbHO-MOP(OJIOTUUECKHE METOAbl H3YUCHHS
IBONMIOLMU. ['€HETMYECKHME MEXaHU3Mbl SBOJIOUWHA OHTOT€HE3a W IOSBIICHUA
HBOJIFOLIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE U aHAJOTMYHbIE OpraHbl. Py1uMeHTapHbIe
Oprasbl U aTaBU3Mbl. MOJIEKyIApHO-TeHETUYECKHE, ONOXUMUYECKUE U MATEMAaTHUECKUE
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METOAbl H3y4YEeHUs HBOMIOUMHU. ['oMonormuyHbie TreHbl. (COBpPEMEHHBIE METOMABI
MOCTPOEHUS (PUIIOTEHETUYECKUX JICPEBHEB.

XPpOMOCOMHBIE MYTAILIMHU U 3BOJIFOIIUS TEHOMOB.

OO0mme 3aKOHOMEPHOCTH (TIpaBWIA) OHBONIONUU. [lpunyun cmeHvl @QYHKYULL.
HeobOpatumocTs 3BodtouMU. AJnantuBHAs paauanus. HepaBHOMEPHOCTh TEMIIOB
HBOJIFOLMU.

JeMoHcTpanyu

IToptpetsi: K.M. bap, A.O. KoBanesckuii, ®. Mromnep, 3. ['ekkens.

Tabmuipt 1 cxeMbl: «DUIOTEHETHYECKUI Psii  JIOMIAIN», «APXEONTEPUKCH,
«3Bepo3ydble siepo», «Creromnedansi», «PuHnoputh, «CeMeHHbIE MANOPOTHUKNY,
«buoreorpaduueckue 30HbI 3eMny, «Jlperid koHTHHEHTOBY, «PenukTh», «HauanbHbie
cTaauy 3MOPHUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX JKUBOTHBIX», «[ OMOJIOTHYHBIE M
aHAJIOTUYHBIE OpraHbly, «PyaumeHTh», «ATaBU3MBI), «XPOMOCOMHBIC HAOOPHI
YeloBeKa W muMIaH3e», «lJaBHbIE  HampaBieHUs  dBomronum», «OOmume
3aKOHOMEPHOCTH 3BOIIOLINI.

OO6opynoBaHue: KOJUIGKIIMM, TepOapuu, MYJSKU HCKOMAEMbIX OCTaTKOB
OpPraHu3MOB, MYJSIKM TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYAHUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. IIpoucxoxaeHue u pa3BUTHE )KU3HU HA 3emule

HayuHnble runotes3sl MPOUCXOKIACHUS )KU3HU Ha 3emie. AOMOTreHe3 U MaHCIepMHUsl.
JloHayuyHbple MpEACTaBICHUS O 3apOXKACHUM >KU3HU (KpeauumoHu3M). l'umoresa
IIOCTOSTHHOI'O CaMO3apOXKACHUs XKU3HU M €€ omnposepkeHue onbitamu D. Penwy,
JI. Cnamnanmann, JI. TTactepa. [Ipoucxoxxnenne >Ku3HU U aCTPOOHOIIOTHS.

OcHoBHBIE 3Tanbl HeopraHuyeckol sBomonuu. IlnanerapnHas (reosioruveckas)
IBOJIFOIMSL. XHUMHYECKasi SBOJIONUS. AOWOTEHHBIM CHUHTE3 OpPraHMYECKHUX BEIECTB
n3 Heopranmdeckux. Omeir C. Mumnepa u I'. IOpu. OOpazoBaHue MOIMMEPOB
u3 moHoMepoB. Koanepsarnas runoresza A.M. Onapuna, runores3a nepBUYHOTO OyJIbOHA
JIx. Xonnaeitna, renerudeckas runore3a I'. Mémrepa. Pubo3umser (T. Uek) u runoresa
«vupa PHK» V. I'mn6epra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIETKH.

Uctopusa 3emun u meronsl €€ m3ydeHus. VckomaeMble OPraHUYECKHE OCTATKHU.
['eoxpononoruss u e€ wmertonsl. OTHOCUTENbHAsT W aOCOMIOTHAsT TEOXPOHOJIOTHS.
['eoxpoHOJIOrNYECKas IKaJa: S0HBL, 3PbI, IEPUOIbI, TOXU.

HauvanbHble 3Tanel oprannyeckoi 3Bontonuu. llosiBieHrne W 3BOMIOLHUS TEPBBIX
KJIETOK. DBoJIonus MeTabonu3ma. Bo3HukHoOBeHHE nepBbIX 3KocucTeM. COBpEMEHHBIE
MUKpPOOHBIE OMOIUIEHKM KaK aHajor MEepBBbIX Ha 3emie coobmiectB. CTpOMATOIMTHI.
[IpoxaprOThI M 3YKapHOTBHI.

[IpoucxoxaeHue 3yKapuoT (CUMOMOreHe3). OBOJIOLUOHHOE TPOUCXOXKICHHUE
BUPYCOB. [IponcxoxaeHne MHOTOKIIETOYHBIX OPraHU3MOB. BO3ZHMKHOBEHHE OCHOBHBIX
IPYIIIT MHOTOKJIETOYHBIX OPTaHU3MOB.

OcHOBHbIE 3Tambl 3BOJIOLMU BBICIIUX pacTeHud. OCHOBHBIE apoMOp(dO3bI
pactennii. Beixon pacrenuyt Ha cymry. [losBieHue CiOpOBBIX PACTEHUN U 3aBOCBAHUE
umu cymn. CemeHHble pacTeHus. [IporncxoxaeHne HBETKOBBIX PACTEHUM.
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OcCHOBHBIE dTambl 3BOJIIOIUU KUBOTHOrO Mupa. OcHOBHBIE apomMop(do3bl
*KUBOTHBIX. Benjckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUIIOB.
[lepBble  xOplOBbIE KUBOTHbIE. JKM3HB B BOJE. OBOJIOIUSA I[TO3BOHOYHBIX.
[Ipoucxoxnenne ampuobuit u pentwimil. [IpoucxoxaeHne MICKOMUTAIOMUX W MTHII.
[Tpuniun xmtoueBoro apomopdosza. OcBoeHue O€CO3BOHOYHBIMH U MO3BOHOYHBIMU
YKUBOTHBIMH CYIIH.

Pa3Buture *u3HM Ha 3emiie 10 3paM M MEepUoaaM: apxel, MpoTepo30il, majieo3oMu,
Me3030H, KaitHO30i. O0Ias XxapakTepUCTHKa KJIMMaTa M TeO0JOTHYECKHX IMPOLECCOB.
[TossBneHnEe W paciBET XapaKTEPHBIX OPTraHW3MOB. YTJeoOpa30BaHUE: €0 YCIOBHS U
BJIIUSTHUE HA Ta30BbIN COCTaB aTMOC(hEpHI.

MaccoBble BBIMUpPAHUSI — 3KOJOTHYECKHE KPU3UCHI mnpouuioro. IlpuunHbel u
CIENCTBUS MAacCOBBIX BbIMUpaHUH. COBpPEMEHHBI 3KOJIOTMUECKHII KPHU3HUC, €ro
ocobenHocTtH. [Ipobaema coxpaneHus 6nopazHooOpa3us Ha 3emiie.

CoBpeMeHHas cucTteMa opraiudeckoro mwupa. IlpuHnunsl kiaaccuduKauu
oprann3MoB. OCHOBHBIE CUCTEMATUYECKHUE IPYIIIbI OPraHU3MOB.

JleMoHCcTpanuu

IToptpetsl: ®@. Peau, JI. Cnannanuanu, JI. Ilactep, 1.1. Meunukos, A.1. Onapus,
k. Xongein, I'. Mémnep, C. Munnep, I'. FOpwu.

Tabmumer u cxembl: «Cxema ombita ®@. Penn», «Cxema omwita JI. Ilactepa
10 U3YYECHUIO CaMO03apOkKACHUS )KU3HN», «Cxema onbita C. Musiepa, I'. FOpw», «9tansl
HEOPraHUYECKOM 3BoOIUn», «l'eoxpoHonormyeckas mkana», «HadanbpHble >Tamnel
OpraHu4eckoi s3Bostouun», «Cxema 0o0pa3oBaHMs SYKAPUOT MYyTEM CHUMOMOTEHE3ay,
«Cucrema >xuBOM mpHupoab», «CTpoeHue BHpyca», «ApomMopho3bl paCTECHHID»,
«Puanodguthr»y, «OIHOKIETOYHBIE BOMOPOCTNY», «MHOTOKIETOYHBIE BOJIOPOCINY,
«Mxwn», «llanmopotHuku», «l'onoceMeHHble pacTeHHus», «Opranbl IBETKOBBIX
pacteHui», «Cxema pa3BUTUS >KHUBOTHOIO MHUPa», «ApoMop(]o3bl KHUBOTHBIXY,
«IIpocrenmmey, «Kumeunononoctasie», «llnockue wyepBu», «UneHUCTOHOTHEY,
«Po10BI», «3eMHOBOnHBIE», «lIpecmbikatommecs», «lItuupy, «MaekonuTaromuey,
«Pa3zBuTne XHM3HH B apXxeuckou dpe», «Pa3BUTHE XU3HH B IIPOTEPO3OMCKOU 3pey,
«Pa3BuTHE JXM3HU B NAJICO30MCKOU 3pey», «Pa3BUTHE KU3HU B ME3030MCKOU 3pey,
«Pa3BuTHe XM3HU B KailHO30MCKOUW 3pe», «CoBpeMEHHas cucTeMa OpPraHUuYeCcKOro
MUPay.

Oo6opynoBanue: repdbapuu pacTeHUN Pa3IUMYHBIX OTIETIOB, KOJUIEKIIMN HACEKOMBIX,
BJIAKHBIE TMpPENaparbl XWBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKUWH HWIITIOKOXKHX,
CKEJIETHI TO3BOHOYHBIX KUBOTHBIX, Yy4deJia NTULl U 3BEPEU, KOJUIEKIIMA OKAMEHEIIOCTEN,
MOJIE3HBIX UCKOIMAEMBIX, MYJISI’KU OPTraHUYECKUX OCTATKOB OPIaHU3MOB.

Buprtyanpnas naGoparopras pabora «MonenupoBanue omnbiToB Muiepa—tOpu
M0 W3YYCHUI0O aOMOTEHHOTO CHHTE3a OPTraHWYECKUX COCAMHCHHH B TIECPBUYHOU
atMocdepey.

JlabopaTopHas pabora «M3yueHue M OnmucaHue MCKOIMAEMbIX OCTATKOB JPEBHHUX
OpPraHu3MOB.

24



IIpakTuyeckas padora «V3ydeHne OCOOCHHOCTEH CTpOEHUsI PACTCHHM pa3HBIX
OT/CIIOBY.

[Ipaktuyeckas pabora «M3ydeHue 0OCOOEHHOCTEW CTPOCHHSI TMO3BOHOYHBIX
YKABOTHBIX).

Tema S. IIpoucxokaeHue 4eJ10BeKa — AaHTPOIIOIeHe3

Pa3znenel 1 3a1aum aHTPONOJIOTUU. METOIBI AHTPOIIOJIOTUH.

CraHOBNIEHUE TPEJCTABICHUA O MPOMCXOXKIACHUM 4YelIOBEeKa. PenurunosHbie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CXoncTBO 4enoBeKa € KUBOTHBIMU. CHCTEMaTHUYECKOE IOJIOKEHHE YEeJIOBEKA.
CBuneTenbCcTBa CXO/CTBA UEJIOBEKA C KUBOTHBIMU: CPABHUTEIBHO-MOP(OIOTUYECKHE,
aMOpUOIOTHYECKUe, PU3N0I0ro-OnOXUMHUYECKE, oBeAeHUeckrue. OTanYus YeloBeKa
OT >KMBOTHBIX. [IpSIMOX0K/I€HHE M KOMIUIEKC CBSI3aHHBIX C HUM IPU3HAKOB. Pa3BuTne
TOJIOBHOT'O MO3ra U BTOPOW CUTHAJIBHOM CUCTEMBI.

JBmkymue cuibl ((akTopbl) aHTPOMOreHe3a: OWOJIOTUYECKUE, COLMAJIbHBIE.
CooTHoleHre OUOJIOTMYECKUX U COLIMAIBbHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaaAWM aHTpororeHeza. PaHHue 4YenoBeKoOOpa3HbIe 00€3bsHBI
(MPOKOHCYNBI) U paHHUE MOHTUABl — OOIIKE MPEIKU YETOBEKOOOpA3HbIX O0E3bSH H
T0iel. ABCTPAJIIONIUTEKH — JBYHOTHE Tpeaku JoAch. YUenoBek yMelnbli, NepBbie
WU3TOTOBJICHUsI OpyAuM Tpyaa. YemoBeK NPAMOXOISIIMM W IEPBBIA BBIXOJ JIIOJIEU
3a mpenensl Adpuku. YenoBek reiaensOeprckuii — o0l NpeoK HeaHIepTaIbCKOTO
YEJIOBEKA U YEJIOBEKA Pa3yMHOr0. YellOBEK HEaHAEPTAIbCKAM KAK BUJ JIFOJIEH XOJIOJHOTO
KJInMaTa. YenoBeK pa3syMHBIM COBPEMEHHOI'O THUIA, JCHUCOBCKUU YEJIOBEK, OCBOCHHE
KOHTHMHEHTOB 32 npezenamMu Appuku. [laneoreHeTnka u najgeoreHOMHUKA.

DOBOJIIOLIMST COBPEMEHHOT0 uesoBeka. EcrecTBeHHBbI OTOOp B MOMYJISIUSAX
yesioBeka. MyTallMoHHBIN Mpolecc u nonuMopdusm. [lomynsuronusie BOIHBI, Aperd
I€HOB, MUTpalus U «d(PPeKT OCHOBATENS» B MOMYJIALMIX COBPEMEHHOTO YeJIOBEKa.

Yenoseueckue pacel. [loHstme o pace. bosbmme packl: €BponeouaHas
(eBpasmiickas), aBCTpajo-HeTpouaHas (dPKBAaTOpHalbHAasi), MOHTOJIOWJHAS (a3UATCKO-
amMepuKaHckas). BpemMs W nyTH paccelleHHs 4elloBeKa I0 IulaHeTe. EaMHCTBO
yeynoBeyecknx pac. Haydnas HecocTosTenbHOCTh pacusMa. IIpucnocobieHHOCTD
YeJioBeKa K pa3HbIM YCJIOBHUSIM OKpYyXkatollel cpenbl. BiusHue reorpaduyeckoit cpesbl
u apeiida reHoB Ha MOPQOJIOTHIO U (PU3NOJIOTHIO YEIOBEKA.

MexaucuurinHapHbie METOAbl B (PU3MYECKON (OMOJIOTHYECKOM) aHTPOIOJIOTHH.
OBOJIIOLIMOHHAS. AHTPOMNOJIOTUS M MAJCOAHTPONOJIOTUSl YEJIOBEUECKUX TMOIYJISLUN.
buocoumnaneHpie ucCCaenOBaHUA NPUPOABI YesOBeKa. lccinenoBaHne KOIBOIIOLHH
OMOJIOTHYECKOT0 U COIMATBHOTO B YEJIOBEKE.

JeMoHcTpanuu

[Toprpetsr: Y. lapBuH, JI. JIuku, S.4. Poruackui, M.M. I'epacumos.

Tabmuupbl 1 cxeMbl: «MeToabpl aHTPOMONOTUN», «['OJOBHOM MO3r 4YeloBeKay,
«YenoBekooOpa3Hble  00€3bsHB, «CKeNeT 4YelnoBeKa M CKEJeT IIMMIIAH3e»,
«PynuMeHTbl U aTaBU3MbD), «J[BHXKYIIME CHIIBI AHTPOIOrEHE3a», «IBOJIOLHOHHOE
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JPEBO YETIOBEKAY, « ABCTPANIONUTEK», «HeT0oBeK yMelbli», «HenoBeK NpsMOXOISIIHIDY,
«JlenncoBckuit uenoexk» «Heannepranbup», «KpomanboHIb», «lIpeaku demoBekay,
«ITambl HBOJIIOINH YEIOBEKaY, «Packl 4emoBeKay.

OO0opynoBanue: MyJsKA OKaMEHENOCTeH, MPeIMETOB MaTepPHAIbHOM KYJIbTYpPhI
NpeIKOB 4enoBeKa, penpoaykuuu (dororpaduu) KapTUH C MH(OJOTHYECKHUMH U
OMONEHCKIMH  CIOKETaMH  MPOUCXOXKIACHUS  4YeloBeka, (ororpaduu  HAXOIOK
MCKOIIAeMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJIEh Yepera YeJIoBeKa U uyepena
MIMMIIAaH3€, MOJENb KHUCTH 4YeJIOBeKa M KHCTH IIUMIIaH3€, MOJEIM Topca MPEIKOB
YeJI0BeKa.

JlaGoparopHas pabota «l3yueHne ocoOEHHOCTEH CTpPOEHHUsI CKeJeTa YeIOBeKa,
CBSI3aHHBIX C MIPSIMOXOKICHUEM.

[IpakTuueckas pabota «M3yueHure 3K0JI0rMuecKuX aJanTaiuii 4eJI0BeKay.

Tema 6. OJxosormss — Hayka O B3aHMOOTHOLICHHUSIX OPraHU3MOB M
HAIOPraHU3MEHHBIX CUCTEM C OKpY:KaKIleil cpeaou

3apoxxaeHue u pa3Butue skonorun B Tpyaax A. I'ymOonpara, K.@. Pymbe,
H.A. CesepuioBa, 3. I'ekkensi, A. Tencnu, B.H. Cykau€na. Pa3znensl u 3aauun 3K0JI0THU.
CBs13b 3KOJIOTUH C APYTUMH HayKaMHU.

Metoaer skonoruu. IloneBble HaOmoneHUs. OKCINEPUMEHTHI B  SKOJOTHU:
npupoiHbIie U JaboparopHbie. MoaennpoBaHue B 3KOJIOTHH. MOHUTOPUHT OKpYXKaroIIei
CpEeIbl: TOKAIbHBIN, pETMOHANBHBIN U I100ATBHBIH.

3HaYeHne HKOJOTUUECKUX 3HAHUM JIJISl 4eJIOBEKA. JKOJIOTMYECKOEe MUPOBO33PEHUE
KaK OCHOBa CBsA3€H 4eyoBedyecTBa ¢ mnpuponor. dopMupoBaHHE DKOJIOTHYECKOU
KYJbTYPBI H 3KOJOTUYECKON IPAMOTHOCTH HACEJICHHUS.

JleMoHCcTpanuu

[ToptpeTni: A. I'ym6onbar, K.®. Pynbe, H.A. CeBepiios, O. ['ekkens, A. Tencnu,
B.H. Cykaués.

Tabmuupl M cxeMmbl: «Pasnensl skomorum», «MeTonpl dSkodorum», «Cxema
MOHUTOPHUHTA OKPYKAOLIEN CPEABDY.

JlabopaTopHas pabota «3ydeHne MeToJ0B SKOJIOTUIECKUX UCCIICTOBAHUI.

Tema 7. Opranu3mMsbl 1 cpeia O0UTAHUS

Okojorudeckre (HakTopbl M 3aKOHOMEPHOCTH uX naeiictBus. Knaccubukanus
IKOJIOTUYECKUX (PAKTOpPOB: abuoTHueckue, OMOTHUECKHE, aHTpomoreHHble. OOue
3aKOHOMEPHOCTH  JCHCTBHS  dKojormueckux QakropoB. I[lpaBuno muHMMyMma
(K. HImpenrens, 0. JIubux). TomepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

Abuotnueckue (aktopsl. CBeT Kak 3koyorudyeckuit (axtop. JlelcTBrue paszHbIX
YYacCTKOB COJIHEYHOI'O CIIEKTpa Ha OPraHMU3Mbl. DKOJOTMYECKHE TPYIIIbl PaCTEHUN U
KUBOTHBIX 110 OTHOILIEHUIO K cBeTy. CUrHanbHas poiib cBeTa. PoTonepuoansm.

TemnepaTypa kak 3kojorudeckuii pakrop. JlelicTBrue TeMnepaTypsl HA OpraHU3MBbI.
[TolikunoTepMHbIE U TOMOMOTEPMHBIE OPIraHU3Mbl. ODBPUTEPMHBIE U CTEHOTEPMHBIE
OpTraHU3MBI.
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Bnaxnocte kak  okojormueckuit  Qaxrtop. Ilpucmocobnenus — pacteHuit
K TOJiepKaHUI0 BOAHOro OanaHca. Knaccudukanus pacTeHU 0 OTHOILIEHUIO K BOJE.
[TpucnocoOaeHust )KUBOTHBIX K H3MEHEHHUIO BOJITHOTO PEXUMa.

Cpenbl oOuTaHUS OpPraHU3MOB: BOJHAsA, HA3eMHO-BO3AYIIHAs, MOYBEHHAs,
riyOuMHHas MOANOYBEHHAs, BHyTpUOpraHu3MeHHas. PU3NKO-XUMUYECKUE OCOOEHHOCTH
cpen oOuTaHus opraHnu3MoB. [Ipucrnoco6nenns opraHu3MoB K )KM3HHU B Pa3HBIX Cpeliax.

buonoruueckue purmel. Buennue u BHyTpeHHUE pUTMbl. CyTOYHBIE U TOJAUYHBIC
putMbL. [Iprcrnoco6eHHOCTh OPraHu3MOB K CE30HHBIM U3MEHEHUSM YCIOBUI JKU3HH.

Kuzuennsie popmbl opranu3moB. llonsatue o xusHeHHoOM Qopme. KuszHeHHbIe
(GopMbI pacTeHMi: JEpeBbsl, KYCTapHUKHM, KYCTapHUYKH, MHOIOJETHUE TpaBBhl,
onHosieTHUE TpaBbl. JKu3HEHHbIE (OPMBI >KUBOTHBIX: THIPOOHMOHTHI, T€OOHOHTHI,
a’poOroHTHI. OCOOEHHOCTH CTPOCHHS U 00pasa >KU3HH.

buotnueckue ¢akroppl. Buasl OMOTHUECKHX B3aMMOJCHCTBHUIl: KOHKYPEHLIUA,
XHMIIHUYECTBO, cUMOMO3 U ero ¢opmel. [lapazutusMm, koomepamus, MyTyalu3M,
KOMMEHCaJIN3M (KBapTHUPAHTCTBO, HaxyieOHM4ecTBO). HeTpoduueckue B3auMoaecTBUs
(Tormueckue, Gopuueckue, dadbpuueckue). 3HaUeHHE OMOTUYECKUX B3aUMOJICUCTBHUI
JUIs CYLIECTBOBAHMSI OpPraHU3MOB B cpelae oOutaHusa. [IpuHIMI KOHKYPEHTHOIO
UCKJIFOUEHUSI.

JeMoHcTpanuu

Tabmuubr u  cxembl: «Okonoruyeckue (akropel», «CBETOBOM  CIEKTpPY,
«DKOJIOTUYECKUE TPYNIbl KMUBOTHBIX MO OTHOIIEHUIO K CBETY», «TelIOKpOBHBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE JKUBOTHBIE», «DU3NOIIOTHYECKUE aJanTaluu
AKHUBOTHBIX», «Cpepl 00uTaHUs OPTaHu3MOBY, «buonoruueckue puTMb, « Ku3HeHHbIE
GopMbl  pacteHuil»,  «OKu3HeHHble ~ (QOpPMBI  KHUBOTHBIX»,  «DKOCHUCTEMaA
IIMPOKOJIMCTBEHHOTO Jiecay, «IDKOocHcTeMa XBOWHOro Jjeca», «llenn nutanusy,
«XuuHnaectBoy, «Ilapasutuzm», «Konkypenuus», «Cumomos», «KoMMmeHcanuzmy.

ObopynoBanue: repdapuu pacTeHUM U KUBOTHBIX, MPUCIIOCOOIEHHBIX K BIUSHUIO
Pa3IMYHBIX HSKOJIOTMYECKUX (PAKTOpOB, repOapuu CBETONIOOMBBIX, TEHENIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTCHHM, CBETOJNIOOMBBIC, TEHENIOOMBbIE U TEHEBBIHOCIHUBBIC
KOMHAaTHbIE pacTeHUs, TrepOapud U KOJUIEKIMM TEIJIOMIOOUBBIX, 3UMOCTOMKHX,
MOpPO30YCTOMUMBBIX PACTeHHMM, 4Yydena MNTUIl U 3Beped, repbapuu pacTeHUH,
OTHOCSIIIMXCS K TUrpoduTam, Kcepoduram, Me30(utaM, KOMHATHBIE PACTEHUS TaHHBIX
Ipymil, KOJUIEKIIUH KUBOTHBIX, OOUTAIOIUX B Pa3HbIX Cpelax, repdapuu U KOJUJIEKLUU
pacTeHUi W KUBOTHBIX, OOJAJAIOMIMX YEepPTaMH MPUCIOCOOIIEHHOCTH K CE30HHBIM
U3MEHEHUSIM YCJIOBMM HW3HHM, repOapuM W KOJUIEKUMU PACTEHUMM U KHBOTHBIX
Pa3IMYHBbIX >KU3HEHHBIX (DOPM, KOJJIEKLIUHU >KUBOTHBIX, YYACTBYIOIIMX B Pa3IMYHBIX
OMOTHYECKHUX B3aUMOJACHCTBUSIX.

JlaGoparopHas pabota «BpIsiBiIeHHE NPUCTOCOOIECHUI OPraHU3MOB K BIIUSHUIO
CBETa».

JlaGoparopHas pabota «BpIsBiIeHHE NPUCTOCOOIECHUI OPraHU3MOB K BIIUSHUIO
TEMIIEPATyPbI».

JlaGoparopHas paboTa «AHATOMUYECKHE OCOOEHHOCTH PACTEHUM U3 pa3HbIX MECT
oOUTaHUSD».
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Tema 8. IkoJ10rus1 BUIOB ¥ NOMYJISIIIAM

DKOJIOTHYECKHE XapaKTepUCTUKHU momnyisuuu. [lomymnsauus kak Ouosoruyeckas
cucrema. Poiib HEOTHOPOJHOCTH Cpefbl, (PU3HYECKUX OapbepoB M OCOOEHHOCTEU
OuoJiorud BUAOB B (DOPMHUPOBAHMHU TMPOCTPAHCTBEHHOM CTPYKTYPHI IOMYJISIITUH.
OCHOBHBIEC TIOKA3aTENMU MOMYJISIMUA: YACICHHOCTb, TJIOTHOCTh, BO3PACTHAS M IOJIOBAs
CTPYKTYpa, POKIAEMOCTh, IPUPOCT, TEMI POCTA, CMEPTHOCTh, MUTPALIUSI.

OKojoruyeckass CTpykTtypa nonyisinuv. OIlleHKa 4YHCIEHHOCTA TOMYJISINM.
JvnHamuka mnonymanuu U €€ peryisanud. DbUOTHYECKMI TMOTEHUHWAN MOIYJISALUH.
MojenupoBanue AMHAMUKM TONyIsiuuu. KpuBble pocTa YMCICHHOCTH MOMYJISLIMH.
KpuBsie BbDKUBaHUA. Perymsius 4ucaeHHOCTH TOMYJIAIUN: pojib (PaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCSIIMX OT IUIOTHOCTH. DKOJOTHUECKHE CTpaTeruu BUoB (r- u K-cTtpaterun).

[Tonsitne 00 3Ko0IOTHUECKOM HUIe BUaAa. Mectoooutanue. MHOroMepHass MOJIEIb
skonmornueckon Humum Jx.M. XarunmHcona. Pa3mepsl OKOJIOTMYECKOW  HMILM.
[ToreHnuanbHas U peaIn30BaHHAS HUILIU.

Bun kak cucrema nonyJisinuii. Apeasnsl BUAOB. BUIbl U UX KU3HEHHBIE CTPATETHH.
DKOJOTrMYECKUE SKBUBAJICHTHI.

3aKOHOMEPHOCTU TOBEACHUS U MUIPALMK >KUBOTHBIX. bHoJlornueckue WHBA3UU
YyKEPOAHBIX BUJIOB.

JleMoHCTpanuu

IToptpert: Ixx.M. XaTuynHCOH.

Tabmumer w  cxeMbl:  «OKOJOTHYECKHE  XapaKTEPUCTUKUA  TOMYJISIIUN,
«IIpocTpaHcTBEHHasE CTPYKTypa NOMyiIsiuun», «Bo3pacTHele nupaMuabl MOMYJISIIIUNY,
«CKOpOCTh 3aceseHus] MOBEPXHOCTU 3EMJIM PA3IMYHBIMU OpraHu3zMaMun», «Mojenb
skosnorndyeckor Humu Jx. M. XaTauacoHay.

OO6opynoBanue: repOapuu pacTeHUM, KOJUICKITUN KUBOTHBIX.

JlaGopartopHas pabota «IIpucnocobneHus: ceMsH pacTeHUI K pacCeICHUION.

Tema 9. Jkos10rust c000IECTB. IKOJIOTHYECKHE CUCTEMBI.

Coo01iiectBa opranu3MoB. bruonieHo3 u ero cTpykrypa. CBsi3u MEKy OpraHu3MamMu
B OHOLIEHO3€.

Okocucrema kak oTkpbiTas cuctema (A.Jlx. Tencnu). OyHKIMOHATIBHBIE OJOKU
OpraHU3MOB B JKOCHCTEME: MPOAYLEHTbl, KOHCYMEHTBI, PeIyleHThl. Tpoduueckue
ypoBHH. Tpoduueckue 1ienu u cetr. Adrotuyeckue 06J10Kku 3KocucTeM. [10uBbI U MBI
B SKocucTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUH B SKOCHCTEME.

OcHOBHBIE TIOKAa3aTelu SKOCHUCTeMbl. broMacca W mpoayKius. DKOJIOTHYECKUE
UpaMUIbl YUCENT, OMOMACCHI U SHEPTHUM.

Junamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. Daykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOLIECTB — cykueccuu. IlepBuuHble U
BTOPUYHBIE CYKIIECCUM M WX MPUYUHBI. AHTPONOrE€HHBIE BO3IECUCTBUS HA CYKIIECCHH.
KnumakcHoe coobuiectBo. buopaznoobpasue v moaHoTa KpyroBopoTa BEIeCTB — OCHOBA
YCTOWYMBOCTU COOOIIECTB.

[IpupoaHbIE DKOCUCTEMBI. JKOCUCmEMbl 03€p U peK. IDKocucmemvl Mopeu u
oxeanos. Ixocucmemvl MyHOp, 1€eCo8, cmeneu, nyCcmoltb.
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AHTpPOTNIOTEHHBIE AKOCUCTEMBI. ATpO3KOCHUCTeMa. ArpolieHo3. Paznwmuus Mexmy
AHTPOIIOTCHHBIMU U TIPUPOTHBIMH IKOCHCTEMAaMHU.

Ypb6oakocuctembl. OCHOBHBIE KOMITIOHEHTHI ypOoskocucteM. ['opojckas dhiopa u
dayna. CuHaHTpomM3aIysl TOPOJCKON ¢ayHbl. buonormueckoe W XO3SHCTBEHHOE
3HaYEHHE arpO’KOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aWMOJICUCTBUN  OPraHU3MOB
B DKOCHCTEMAX. Pojib Kackaonozo aghghexma u 6u008-20ughuxamopos (Knouesvlx 81008)
8 (yHxyuonuposanuu sxocucmem. IlepeHOC SHEPTUM U BEIIECTB MEXTY CMEKHBIMU
IKOCHCTEMaMHU. Y CTOWYMBOCTh OPTaHU3MOB, TOMYJSIIUA W 3KOCHCTEM B YCIOBHSIX
€CTECTBEHHBIX U aHTPOTIOTCHHBIX BO3/ICHCTBUH.

Mexanuzmvl 6030eticmeus 3a2ps3HeHUll Pa3HblX MUno8 Ha cyOopeaHu3MeHHOM,
OP2AHUBMEHHOM, NONYIAYUOHHOM U IKOCUCIEMHOM YPOBHAX, OCHOBbL IKOIOSUHLECKO2O
HOPMUPOBAHUSL ~ AHMPONO2EHHO20  Bo30elicmeusi.  MeTomoNoruss  MOHUTOPHHTA
€CTECTBEHHBIX U aHTPOTIOTEHHBIX SKOCHUCTEM.

JleMoHCcTpanuu

[Toptper: A.JIx. Tencnu.

Tabmup! u cxembl: «CTpyKTypa OHOIIEH03a», «DKOCHCTEMA MUPOKOIMCTBEHHOTO
Jeca», «DKocHCTeMa XBOWHOTO Jiecay, «DyHKIMOHAIBHBIE TPYIIBl OPraHU3MOB
B 3KocucTeMe», «KpyroBopoT BemiecTB B dKocucteme», «Llenu nuranus (mactouiHasi,
JIeTpuTHAs)», «ODKOIOTUYECKas NHUpaMHIa YHUCeT», «ODKOJIOTHUYECKas MUpaMHIa
onomaccel», «JKOJOTHYecKas mHpaMuga dSHeprum», «OOpa3oBaHue O0JI0TaY,
«IlepBuunast cykimeccusi», «BoccraHoBneHue meca mocie ToXapa», «IKOCUCTEMA
03epa», «ArpoueHo3», «KpyroBopor BemecTB M IMOTOK JHEPIHMH B arpoleHO3E»,
«[Ipumeps! ypOoIKOCHCTEMY.

Oo6opynoBanue: repOapuu pacTeHUU, KOJUICKIIMM HACEKOMBIX, 4Uydela MTHIl U
3Bepeit, repOapuu KyIbTYPHBIX W JUKOPACTYIIUX PACTEHUN, aKBapHyM KakK MOJEIb
HKOCHUCTEMBI.

IIpaxmuyeckas paboma «V3ydenue u onucanue ypooIKOCUCTEMB.

Jlabopamopnas _paboma «V3ydyeHue pa3zHOOOpa3us MEJIKUX IMOYBEHHBIX
YJICHUCTOHOTHUX B Pa3HBIX SKOCUCTEMAX).

IKcKypcus «IKCKYpCHsl B TUTTMYHBINA OHMoreoreHo3 (B 1yOpaBy, Oepe3HsK, eIbHUK,
Ha CYXOJIOJIbHBIM WJIM IONMEHHBIN JIyT, 03€p0, O0JI0TO)».

IKcKypcuss « IKCKYpCHUs B arpodKOCUCTEMY (Ha OJIE I B TETTTMYHOE XO3SHUCTBO)».

Tema 10. Buocdepa — riiodanbHast IKOCHCTEMA

buochepa — oOmemnanerapHas o0omoyka 3emid, TA€ CYIMIECTBYET WM
CyIIIECTBOBaJIa XU3Hb. Pa3BuTHE mpencTaBieHuid o Omochepe B Tpymax D. 3rocca.
VYuenne B.U. Bepnaackoro o oumocdepe. Obmactu o6mochepsr u e€ cocrar. Kupoe
BelecTBO Onocdepsl U ero GyHKIUH.

3akoHOMEpHOCTH cyiiecTBoBaHus Ouocheppl. OcobeHHocTH Onocdepnl Kak
riobanpHOM 3KOcHucTeMbl. JnHamuueckoe paBHOBecue B Oumocdepe. KpyroBopotsr
BCIIECTB M OMOTCOXMMHYECKHE IUKIBI (yriiepoaa, a3oTa). PUTMUYHOCTH sIBICHUI
B Ouocdepe.
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3oHanbHOCTE Ouocdeprl. [lonarue o 6uome. OCHOBHBIE OMOMBI CYIIW: TYHJpPA,
XBOWHBIC Jieca, CMEIIaHHBIE U IMUPOKOJMCTBEHHBIE Jieca, CTEMH, CaBaHHBI, MyCTHIHU,
TPONMUYECKHUE JIECA, BHICOKOTOphs. KimmaT, pacTUTENbHBIA U KUBOTHBIA MHpP OHMOMOB
CyIIH.

CtpykTypa U (QYHKIHUS KUBBIX CHUCTEM, OLEHKAa HMX PECYpCHOr0o MOTEHIMala U
ounocgepHbIX QyHKIUH.

JeMoHcTpanuu

[Toptpetsr: B.1. Bepnaackuii, 3. 3rocc.

Tabmuupr u cxembl: «l'eochepsr 3emnm», «KpyroBopoT azora B HOpuUpoOaE»,
«KpyroBopor yrmepoga B mpupoae», «KpyroBopor kucimopoma B TIPHPOIS»,
«KpyroBopoT BoAbl B pupoe», «OcCHOBHbIE OUOMBI cylny, «KinmuMaruyeckue nosica
3emn», «Tyngpay, «Taifra», «Cmemannsiii nec», «lIIMpOKOIMCTBEHHBIN Jiecy,
«Crenby, «CaBanHay, «IlycTbiHsy, « Tponuueckuii gecy.

Ob6opynoBanwue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJIJICKIIUH KUBOTHBIX.

Tema 11. YestoBek U OKpYyKAOIIAS cpeaa

DKOJIOTHUECKHE KPHU3UCHI U MX MPUYHHBL. Bo3nelicTBrue vernoBeka Ha Omocdepy.
3arpsi3HeHHe BO3YIIHON cpenibl. OxpaHa Bo3iyxa. 3arpsisHeHre BOAHOM cpenbl. OxpaHa
BOJHBIX pecypcoB. Pazpymienue mouBbl. OxpaHa NMOYBEHHBIX pecypcoB. M3meHeHnue
KJIUuMarTa.

AHTpONOreHHOE BO3JCUCTBUE HA PACTUTENbHBIA W >KUBOTHBIM Mmup. OxpaHa
PaCTUTENBHOTO U KUBOTHOTO MUpa. OCHOBHBIE IPUHIIUIIBI OXpaHbl PUPObl. KpacHbie
kHuru. Oco6o oxpansembie npuponnsie Teppuropun (OOIIT). botannueckue caasl u
300JI0THYECKHE MAPKHU.

OCHOBHBIE TPHUHIMIB YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA U IPHUPOIBL.
PanmonanbHoe MmpUpPOIONONb30BAHUE U COXpPAHEHHE OMOJIOTMYECKOTO pazHooOpasus
3emun. OO1IME 3aKOHOMEPHOCTH I100ATBHBIX SKOJOTUYECKUX KpU3UCOB. OCOOEHHOCTH
COBPEMEHHOTO KPHU3HCa U €r0 BEPOATHBIE MTOCIECTBUSI.

Pa3BuTHe METOI0OB MOHUTOPWHIA PAa3BUTHUSL OMACHBIX TEXHOTEHHBIX IMPOIIECCOB.
Cucmemubie ucciedo8anus nepexooa K pecypcocoepezaroujeli U KOHKYPeHmocnocooHou
anepeemuxe.  buonoeuuecxoe  pasnoobpazue u  obuopecypcvl.  Hayuonanvnvie
UHGOpMAYUOHHbLE CUCTEeMbl, 0becneyusaowue 00CMyn K UHGoOpMayuu no cOCMOAHUIO
omoenvbHbIX 8u006 u dxocucmem. OcCHOBbL IKOpeabUIUMAYUU IKOCUCEM U CNOco008
OopbOBI ¢ buonospedcoeHusMU. PeKOHCMPYKYUs MOPCKUX U HA3EMHBIX IKOCUCTIEM.

JleMoHcTpanuu

TaGnumsl 1 cxembl: «3arpsi3HeHHE aTMocdepb», «3arps3HeHHe TUApochepb»,
«3arpsizHeHue MoYBb», «IlapHUKOBBIN pdekT», «Ocob0 OxXpaHseMble TPUPOIHBIE
TEPPUTOPUIN», « MO YIIPaBIIEMOTr0 MUPay.

Oo6opynoBanue: Gotorpaduu OXpaHIeMbIX PaCTEHUHN 1 KUBOTHBIX KpacHO KHUTH
Poccuiickoit ®eneparmu, KpacHoil KHUTH pervoHa.
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INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOT'PAMMBI
1O BUOJIOTN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUSA K pe3ysibTaTaM OCBOCHUS 00 yJaIOIIUMHUCS
nporpaMMm CpelHero oOmero oOpa3oBaHUA: JUYHOCTHBIE, METANpeIMETHbIE U
IIPEMETHBIE.

B cTpykType AMYHOCTHBIX pe3yJbTaTOB OCBOEHUS MPOTPaMMbI IO OHOJIOTHH
BBIJICJICHBI CJEAYIOLIME COCTABISIONIME: OCO3HAHHE OO0YYaIOIUMUCS POCCUUCKON
IPAXKIAHCKOM HMJIEHTUYHOCTH — TFOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOATEIIBHOCTH U
CaMOOTIPEIEICHUIO, HAIMYME MOTHBALMKM K OOYYEHHUIO OMOJIOTHH, LieJIEHANPaBICHHOE
pa3BUTHE BHYTPEHHUX YOEKIEHUM JMYHOCTH HA OCHOBE KIIOUEBBIX IEHHOCTEH WU
UCTOPUYECKUX  TPAAUIMi  pa3BUTHs  OMOJOTMYECKOrO  3HAHUSA, TOTOBHOCTH
U CIIOCOOHOCTHh 00YYaIOIIMXCSl PYKOBOJCTBOBATHCS B CBOEH JEATEIBLHOCTH LIEHHOCTHO-
CMBICJIOBBIMH YCTaHOBKAMH, MPUCYIIMMHU CUCTEME OHOJIOTMYECKOTO 00pa3oBaHMUs,
HaJIM4Me TPABOCO3HAHUS SKOJOTMYECKOM KYJIbTYpbl, CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTH KU3HEHHBIE IJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHMS MPOTrpaMMbl IO OWOJIOTHMU JOCTUTAIOTCS
B  €IMHCTBEY4YeOHOU U BOCIIUTATEIbHOM  JESATENIBHOCTH B  COOTBETCTBUHU

C TPAaJIULMOHHBIMU POCCUHMCKUMH COLMOKYJIbTYPHBIMH, HCTOPUUYECKUMHU U TyXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMU, MPHUHITHIMU B OOIIECTBE MpaBWIAMH U HOpPMaMu
MOBEJCHUA M CHOCOOCTBYIOT —TMIpolEeccaM CaMOINO3HAHMs, CAMOBOCIUTAHUS U
CaMOpa3BUTHS, Pa3BUTUSI BHYTPEHHEW MO3ULIUM JTUYHOCTH, MATPUOTHU3MA U YBAXKEHHUS
K 3aKOHY M NPaBOMOPSIAKY, YEJIOBEKY Tpyla M CTapUIEMy MOKOJEHUIO, B3aUMHOIO
yBOXCHHs, OEpPE)KHOTO OTHOMICHUS K KYyJbTYpHOMY HACICIUI0 U  TPATUIUSM
MHOTOHAaIMOHAIILHOTO Hapoaa Poccuiickon deneparuy, npupojie U OKpYyKarollen cpee.

JIM4HOCTHBIE PEe3yNbTaThl OCBOCHUS y4eOHOTO mpeameTra «buomorusy momKHbBI
OTpakaTb  TOTOBHOCTh M  CIIOCOOHOCTh  OOYYarOIIMXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAaHHOW BHYTPEHHEH TMO3UIMEH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX
OPUEHTAIINA, TO3UTUBHBIX BHYTPEHHUX YOCKICHUM, COOTBETCTBYIONIUX TPATUITMOHHBIM

IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pPaCHIUPEHUE >KU3HCHHOTO OMBITa M OIBITA

NEATEIbHOCTH B MPOLIECCE PEaTN3all OCHOBHBIX HAMPABICHUN BOCIUTATEIIHHOU
JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:xIaHCKOro BOCIIMTAHUSA:

c(hOpPMHUPOBAHHOCTh TPAXKIAHCKOW TMO3HUIMKM OOYYarONMIETOCs KAaK aKTHBHOTO M
OTBETCTBEHHOTO WICHA POCCHIICKOTO OOIIECTBA;

OCO3HAaHWE CBOMX KOHCTUTYIIMOHHBIX MPaB W OOS3aHHOCTEH, yBa)XEHHWE 3aKOHA
Y MIPaBONOPSIIAKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOW NESITEIHHOCTH TP CO3MaHUH YYCOHBIX
MIPOCKTOB, PEIICHUHN YUCOHBIX M MMO3HABATEIBHBIX 3a71a4, BBHITTOJIHCHUH OMOJIOTHYECKUX
DKCIEPUMEHTOB;
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CIIOCOOHOCTh OMNPENENATh COOCTBEHHYIO MO3ULMIO M0 OTHOLIEHUIO K SIBJICHUSM
COBPEMEHHOM KU3HU U OOBICHITH €€;

YMEHHE YYMUTHIBATh B CBOMX JCHCTBUSX HEOOXOIUMOCTb KOHCTPYKTHBHOI'O
B3aMMOJICHCTBUS JIOJIE C pa3HBIMU YOEXKACHUSAMHU, KYJIbTYPHBIMU IICHHOCTAMHU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYIHHUYECTBY B MPOLIECCE COBMECTHOTO BBIMOJIHEHHUS YYEOHBIX,
II03HABATEIIBHBIX U UCCIIEN0BATEIbCKUX 3a/1a4, YBAXKUTEIBHOIO OTHOLIEHHUS K MHEHUIO
OIIIOHEHTOB IIPU 00CYXJAEHUU CIIOPHBIX BOIPOCOB OMOJIOTUYECKOTO COAECPKAHMS,;

TOTOBHOCTb K TYMaHUTAPHOU U BOJIOHTEPCKOM IESATEIIBHOCTH;

2) IaTPMOTHYECKOT0 BOCTIUTAHMS:

c(hOpPMHUPOBAHHOCTh POCCUUCKOW TPaXKAAHCKOM HACHTUYHOCTH, MaTPUOTU3MA,
YBaXEHUSI K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoawHOMN, ropaoctu
3a CBOM Kpal, CBOWO PoauHy, CBOM S3BIK M KyJBTYpy, HNpPOIIJIOE M HACTOSIIEE
MHOTOHAIlMOHaJIbHOIrO Hapoaa Poccuu;

LIEHHOCTHOE OTHOLIEHWE K MNPUPOJHOMY HACHEAUI0 U IMAMSATHHUKAM IPUPOABI,
JOCTHXKEHUSIM Poccun B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTHSX, TPYIE;

CIOCOOHOCTh OIICHUBATh BKJIAJ POCCHUMCKHX YYEHBIX B CTAHOBJICHHE W Pa3BUTHE
OMOJOTrMHY, MOHUMAHMS 3HAYEHHsS] OMOJIOTHMHM B MO3HAHUM 3aKOHOB MPUPOJBI, B KU3HU
YeJIOBEKa U COBPEMEHHOTO OOIIECTBa;

uaeiiHas yOeXAEHHOCTb, TOTOBHOCTh K CHyKeHHIO U 3amure OTedecTna,
OTBETCTBEHHOCTb 32 €ro CyAbOY;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

OCO3HaHUE JTYXOBHBIX LIEHHOCTEU POCCHICKOTO HApOJa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUUECKOTO MTOBE/ICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIllMI0 W TPUHUMATh OCO3HAHHBIE PEIICHMUS,
OPHEHTHUPYSCh HA MOPaIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH,;

OCO3HAHME JUYHOTO BKJIAJIa B IOCTPOCHUE YCTOMYMBOTO Oy TyIIETO;

OTBETCTBEHHOE OTHOIIIEHUE K CBOUM POAMUTENISAM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHATUS LEHHOCTEU CEMEWHOW >KU3HU B COOTBETCTBUM C TPAAULMUSIMU
HaponoB Poccuu;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSI:

ACTETUYECKOE OTHOIIEHWE K MHUPY, BKIIOYas JCTETUKY ObITa, HAYYHOTO H
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/a, OOIIECTBEHHBIX OTHOIIICHUI;

MMOHMMAaHUE ASMOILMOHAILHOTO BO3JIEUCTBUSA KUBOW MPUPOJAbl U €€ IIEHHOCTH;

TOTOBHOCTb K CAMOBBIPAXKEHHUIO B Pa3HBIX BUJAX UCKYCCTBA, CTPEMJICHUE TIPOSBIISATh
KaueCcTBa TBOPUYECKOUN JTMUHOCTH;

S) pusnyeckoro BoCMTaHUA, (POPMUPOBAHUSA KYJIbTYPbI 310POBbA U
IMOLMOHAJIBHOIO 0J1ArONOJyYHs:

INOHMMaHUE U pealn3alus 340pOBOro U 0e30macHoro odpasa KHU3HM (310pOBOE
NUTaHUE, COONIIOIEHNE TUTHEHNYECKUX MPABHI U HOPM, COATAHCUPOBAHHBIM PEXUM
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3aHATUHN U OTHAbIXA, peryJisipHas pu3nyeckas akTUBHOCTD), OEPEKHOI0, OTBETCTBEHHOTO
U KOMIIETEHTHOIO OTHOUIEHUS K COOCTBEHHOMY (U3UYECKOMY U TMCHUXUYECKOMY
3]10pOBbIO;

NOHUMaHUE LEHHOCTH MPaBUJ MHAMBUIYAIBHOIO U KOJJIEKTUBHOTO 0O€30MacHOro
MOBEJICHUS B CUTYalIUSIX, YTPOKAIOMINX 3J0POBbIO U KU3HU JIFOJEH;

OCO3HaHWE TMOCHEACTBUH U HENPUITHS BPEAHBIX MPUBBIYEK (YMOTpeOsieHus
aJIKOT0JIs1, HAPKOTUKOB, KYpPEHUS);

6) TPY10BOr0 BOCIIUTAHUS:

TOTOBHOCTb K TPYly, OCO3HaHHE IIEHHOCTH MacTEePCTBA, TPYI0II00UE;

TOTOBHOCTh K AaKTHUBHOW JI€SITENIbHOCTH TEXHOJOTMYECKOM U  COLMAIbHON
HAIPaBJICHHOCTH, CIOCOOHOCTh WHUIMUPOBATh, IUIAHUPOBATH M CAMOCTOSITEIIEHO
BBITIOJIHATH TaKYIO JI€SITEIbHOCTD;

WHTEpPEC K pa3muuHbiM cdepam npodeCcCHOHANBHONW ASSTEIHHOCTH, YMEHHE
COBEPIIIaTh OCO3HAHHBIN BBHIOOp OymyIeil mpodeccuu U peaan30BbIBATh COOCTBEHHBIC
KU3HCHHBIC TITAHbL;

TOTOBHOCTh M CIIOCOOHOCThH K 00OPa30BaHUIO U CaMOOOPA30BAaHUIO HA MPOTSIKEHUU
BCEM KU3HHU,

7) 3K0JIOTM4eCKOr0 BOCIIUTAHMS:

AKOJIOTUYECKU I1eTIECO00pa3HOE OTHOIICHUE K MPHUPOAEC KaK HCTOYHUKY >KU3HU
Ha 3eMJie, OCHOBE €€ CyIIECTBOBAHUS;

MOBBINICHHE  YPOBHA  DKOJOTHYECKOW  KYyJIbTYypbl: TPHOOPETCHHE  OMBITA
IJIAHUPOBAHHKS MOCTYNKOB M OLEHKH UX BO3MOXHBIX MOCJIEACTBUM I OKPYXKAIOLIEH
cpensbl;

OCO3HAHUE TJI00ATBHOTO XapaKTepa SKOJOTUUECKHUX MPOOIIEM U IyTEH X PEIICHUS;

CIIOCOOHOCTH KCIIOJIB30BaTh MPUOOpETaeMble MPU U3YYCHUH OMOJIOTMM 3HAHMS U

YMEHUS IIPU pELIEHUHU POOJIeM, CBI3aHHbBIX C pallMOHATBHBIM PUPOJIONIOIb30BaHUEM
(cobmoneHre TpaBWJI TMOBEJIEHUST B MPUPOAE, HAMNPABIECHHBIX HA COXpaHEHUE
paBHOBECHSI B 3KOCHCTEMAX, OXPaHy BUIOB, IKOCHCTEM, OHOC]EpHI);

AKTUBHOE HEMNPUATHE HAEWCTBUM, IMPUHOCAIIUX BPEI OKPYKAIOUIEH ITPUPOIHON
cpene, yMEHHE TMPOTHO3MPOBATH HEOJATONMPUATHBIE HKOJIOTHYECKUE TIOCICICTBHS
IPEANPUHUMAEMBIX JEUCTBUM U IIPENOTBPAIIATh UX;

HAJIMYKUE PA3BUTOTO IKOJOTMYECKOTO MBIIUICHHS, 3KOJIOTHYECKOW KYJIBTYpPBI,
OIbITA JIEATEIPHOCTH JIKOJOTMYECKON HAINPABICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
MMM B ITO3HABATEIbHOW, KOMMYHUKATUBHOM M COLMAIBHOM IMPAKTUKE, TOTOBHOCTU K
YYaCTHIO B IPAKTUYECKOMN AEATEIBHOCTU SKOJIOTHYECKOW HATPABICHHOCTH;

8) HeHHOCTH HAYYHOI 0 IO3HAHMSA
Cc(OPMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKd M OOIIECTBEHHOH MNPAKTUKH, OCHOBAHHOTO Ha JUANOre KyJbTyp,
CIOCOOCTBYIOILETO OCO3HAHUIO CBOET0 MECTA B MOJIMKYJIBTYPHOM MUDE;
COBEPILEHCTBOBAHUE SI3BIKOBOM M YWTATEIbCKOM KYJbTYpbl KakK CpeacTBa
B3aMMOJEHCTBUS MEXKY JIOABMU U ITO3HAHUS MUPA;
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MOHUMAaHHE CIIEIU(PUKN OMOJIOTUH KaK HAyKH, OCO3HAHUA €€ poJu B GOPMHUPOBAHUN
palMoHaIbHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU LEJIOCTHOTO MPEACTaBICHUS
00 OKpy’KarolieM MUpe Kak O €JMHCTBE IPUPOIbI, YEIOBEKa U OOLIeCTBa, B MO3HAHUU
NPUPOAHBIX 3aKOHOMEPHOCTEH U pemeHUH TMpoOJieM COXpaHEHHs MPHUPOIHOTO
paBHOBECHS;

yOeKIEHHOCTh B 3HAYUMOCTH OHOJOTMH ISl COBPEMEHHOM IMBHIIM3AIUH:
o0OecrieyeHuss HOBOTO YPOBHS PAa3BUTUS MEIMIMHBI, CO3/JaHUE MEPCIEKTHUBHBIX
OMOTEXHOJIOIUH, CIOCOOHBIX pEIIaTh PEeCypCHbIE MPOOJIEMbl Pa3BUTHS UYEIOBEYECTBA,
NOWCKa IyTeH BbHIXOJA W3 IJI00ANBHBIX JKOJOTMYECKUX MpobieM U obecnedeHus
nepexojia K yCTOWYMBOMY pPa3BUTHUIO, PALMOHAIBHOMY MCIIOJIB30BAHUIO MPUPOTHBIX
pecypcoB 1 (hOpMUPOBAHUIO HOBBIX CTAaHAAPTOB KU3HH;

3aMHTEPECOBAHHOCTh B MOJYYEHUU OMOJIOTMYECKHX 3HAHUI B LENAX MOBBIIICHUS
oOmiell KyJbTypbl, €CTECTBEHHO-HAyYHOM TPAMOTHOCTH, KaK COCTaBHOM 4YacTH
(YHKIIMOHATBPHOW TPAMOTHOCTH OOydamomuxcs, (opMHpyeMOH Mpu H3yUYEHUHU
OnoJIOTHuY;

MOHUMAaHHUE CYIIHOCTH METOAOB IIO3HAHMS, HCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKaX, CIOCOOHOCTH MCMOJb30BaTh MOJyYyaeMble 3HAHUS AJISl aHAIM3a U OOBSICHEHUS
SBJICHUN OKPY’KAIOIIEro MUpPa U MPOUCXOAALINX B HEM H3MEHEHHH, yMEHHE IeNaTh
00OCHOBaHHbBIE 3aKJIIOYEHHs] HAa OCHOBE HAy4yHBIX (DAKTOB M MMEIOUIMXCS JTaHHBIX
C LIEJIBIO MOJIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTh CAMOCTOSITEILHO UCIIOJIb30BATh OMOIOTMUECKHUE 3HAHUS [T PeILICHUS
npo6JieM B PeabHBIX KU3HEHHBIX CUTYAIIUAX;

OCO3HAaHWE LEHHOCTH HAy4YHOH JESTeNbHOCTH, TOTOBHOCTb OCYIIECTBIIAThH
IPOEKTHYIO M UCCIEI0BATEIbCKYIO ACSITEIbHOCTh HUHANBHUIYaJIbHO U B TPYIIIIE;

TOTOBHOCTh M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHUIO,
K aKTUBHOMY TIOJTyY€HHUIO HOBBIX 3HAHUI 1O OMOJIOTUU B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMHU.

METANIPEIMETHBIE PE3YJIbTATBI

MeranpeaMeTHble pe3yiabTaThl OCBOCHUS YyueOHoro mpeamera «buonorusy»
BKJIFOYAIOT: 3HAYMMbBIE Ui  (OPMUPOBAHUS  MHUPOBO33PEHUS  OOYyUYAIOIIUXCS
MEXIUCITUTUTMHAPHBIE  (MEXKIIPEAMETHBIC) OOIIEHAYYHbIE TOHSATHS, OTPAKAIONIINE
1EJI0CTHOCTh HAYYHOM KapTUHBI MUPa U crielU(DUKY METOI0B IMO3HAHMS, UCTIONb3YEMBIX
B €CTECTBEHHBIX HayKaxX (BEIIECTBO, YHEPTHUs, SIBICHUE, MPOLECC, CUCTEMA, HAYUYHBIN
dakT, TMNPUHLHUI, THUNOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIOBAHUE,
HaOIIOICHNE, M3MEPEHNE, IKCIIEPUMEHT U JPYTHUE); YHUBEPCAIbHBIC YIeOHbIE ACHCTBUS

(To3HaBaTeIbHBIC, KOMMYHHKATHUBHBIC, PETYJIATUBHEIC), o0ecreYnBaroIIHe
dopmupoBanre (YHKIMOHAILHOW T'PAMOTHOCTH M COIMAIBHOW  KOMIICTCHIMH
oOydJaronmxcs; CIIOCOOHOCTH 00yJaroIuXcst UCITOJIB30BATh OCBOCHHBIE

MEXKIMCIUIUIMHAPHBIE, MHPOBO33PEHUECKHME 3HAHUS M YHUBEpPCAJbHbIC YYCOHBIC
JIEUCTBUS B IO3HABATEIIbHON U COLMAIbHOU MIPAKTHUKE.
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B pesynbrate u3ydeHus OMOJIOTMM Ha YPOBHE CpEIHEro OOIIero oO0pa3oBaHUS
y oOyuatomerocsi OyayT chOpMHpPOBaHBI MMO3HABATEIHHBIC YHUBEPCAIbHBIC YUCOHBIC
JICHCTBUS, KOMMYHHUKATUBHBIC YHUBEPCAJIbHBIC YUCOHBIC ICHCTBHUS, PETyJIATUBHBIC
YHHUBEpCaJIbHbIC yUdeOHbBIC JICUCTBHS, COBMECTHAS JEATCIIBHOCTD.

ITo3HaBaTe/ibHbIE YHHUBEPCAJbHbIC Y4eOHbIE JHeHCTBUS
Ba3oBble Jornueckue 1eHCTBUA:

CaMOCTOSITENIbHO (POPMYJIMPOBATh U aKTyaJIU3UPOBATh MPOOJIEMy, pacCMaTpUBATh
€€ BCECTOPOHHE;

MCIIOJIb30BaTh MPU OCBOEHUM 3HAHHUM MPHUEMBI JIOTUYECKOTO MBIILICHHUS (aHaIH3a,
CUHTE3a, CpaBHEHUS, KiTaccupukanuu, 0000IIEeHNs ), PACKPBIBATH CMBICT OMOJIOTHYECKUX
NOHATUH (BBIACNIATh WX XapaKTEpHbIE IMPU3HAKU, YCTAHABIUBATH CBS3M C JIPYTUMU
MOHSITUSIMH );

OMpEeNENATh LENH IeATeTbHOCTH, 3a/1aBasi apaMeTpbl U KPUTEPUH UX TOCTUKEHUS,
COOTHOCHUTH PE3YyJIbTaThl ACSITEIbHOCTHU C MOCTABICHHBIMU IEIISIMU;

MCIIOJIb30BaTh OMOJIOTMYECKUE MTOHATHUS 1151 00bACHEHUS (PAKTOB U SIBJICHUM )KUBOU
TIPUPO/IBI;

CTPOUTH JIOTUYECKUE PAacCyXAEeHUSA (MHAYKTUBHbBIC, ACTyKTUBHBIC, 10 aHAJIOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH U TMPOTHUBOPEUYUST B PACCMATPUBAEMBIX SIBICHUSX,
(bOopMyIMPOBATH BHIBOIBI U 3aKITIOUEHUS;

OPUMEHSTh CXEMHO-MOJIEJIbHBIE CpPEJICTBA MJIs MPEJCTABIEHUSI CYIIECTBEHHBIX
CBSI3€H M OTHOILICHUN B U3y4aeMbIX OMOJOTMYECKUX O00BEKTaX, a TaK:Ke MPOTUBOPEUUi
pa3HOro poJia, BRISIBICHHBIX B PA3IUYHBIX HHPOPMAIIMOHHBIX UCTOYHHUKAX;

pa3pabaThiBaTh IUJIaH pEIICHUS MpoOJeMbl C Y4ETOM aHaIM3a HMEIOIINXCS
MaTepHalbHBIX U HEMAaTepUAIIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JESITEIbHOCTb, OLIEHHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJIsIM, OLIEHUBATh PUCKHU TOCIIECTBUN JEATEIbHOCTH;

KOOPJIMHUPOBATh U BBHINOJHATH PabOTy B YCIOBUAX PEabHOTO, BUPTYaJIbHOTO U
KOMOMHUPOBaHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEILICHUH KU3HEHHBIX MPOOJIEM.

ba3oBble nucciieoBaTe/ibCKHe 1eHCTBUA:

BJIQ/ICTh HABbIKAMU Yy4eOHO-UCCIIEOBATENBCKON M TMPOEKTHOU JEsTeNbHOCTH,
HABBIKAMH pa3pelleHus Mpo0sieM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY
NOMCKY METOJOB PELICHHs] MPAaKTUYECKHX 3a7a4, NIPUMEHEHHIO Pa3JIMYHbIX METOJ0B
MO3HAHUS;

WCIIOJIb30BATh PA3JIUYHbIEC BUJIbI IEATEIHOCTH 1O IMOJIYYEHUIO HOBOTI'O 3HAHUS, €TI0
MHTEpHpETALNU, TPEOOPA30BAHUIO U IPUMEHEHUIO B YUEOHBIX CUTYalIMSIX, B TOM YKCIIE
U CO3J]aHUH YYE€OHBIX M COI[UANBHBIX TPOEKTOB;

dbopMUpOBaTh HAy4YHBIM TUN MBIIUICHUS, BIAJETh HAy4YHOH TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU MTOHATHUSIMU U METOJAMU;

CTaBUTH 1 (OPMYITUPOBATH COOCTBEHHBIE 33/1a91 B 00Pa30BaTEILHOMN NEATEILHOCTH
Y KU3HEHHBIX CUTYAIUsX;
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BBISIBIISATH IPUYMHHO-CJICICTBEHHBIC CBSI3U U aKTyaJM3UpOBaTh 3a/1a4y, BbIIBUTATh
TUIIOTE3Y €€ pelIeHUs, HAXOUTh apTyYMEHTHI JIJIsl JIOKA3aTeJIbCTBA CBOUX YTBEPIKIACHUH,
3aJaBaTh apaMeTPbl U KPUTCPUH PEILICHMS,

aHAJIM3UPOBATh MOJIYYCHHBIC B XOJC PEIICHUS 3aJa4ydl Pe3yJIbTaThl, KPUTUYCCKU
OILICHUBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH M3MCHEHUE B HOBBIX YCIIOBUSX;

JaBaTh OIICHKY HOBBIM CHUTYaIIHSIM, OIICHUBATH MPUOOPETEHHBIN OTIBIT;

OCYIIECTBIIATH LIEJICHAIIPABICHHBII MOUCK NIEPEHOCA CPEJICTB U CIIOCOOOB ICHCTBHS
B TPO()ECCUOHATIBHYIO CPENY;

YMETh TICPEHOCHTHh 3HAHUS B II03HABATCIBHYIO M TPAKTHYECKYIO 00JIAaCTH
KHU3HEICATEITBHOCTH;

YMETh HHTETPUPOBATH 3HAHUS U3 PA3HBIX MMPEIMETHBIX 00JIACTEIH;

BBIJIBUTATh HOBBIC UJICH, TIPEJIaraTh OPUTHHAIBHBIC MTOAX0/IbI U PEIICHHS, CTABUTH
npoOJIeMBI M 331a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ undopmanmeii:

OPUEHTHUPOBATLCSA B PA3IUYHBIX HCTOYHMKAX HWH(oOpManmu (TEKCTe ydeOHOTO
0CcoOWsI, HAyYHO-TIOMYJISIPHOM TUTepaType, OMOIOTUYECKUX CIOBAPSIX U CIIPABOYHUKAX,
KOMIBIOTEPHBIX 0a3ax MJaHHBIX, B VHTepHeTe), aHaTu3UpOBaTh HH(OPMAIIHIO
pPa3TUYHBIX BUAOB U (HOPM TMpECTaBICHNUS, KPUTHIECKU OIICHUBATH €€ TOCTOBEPHOCTh U
HENIPOTUBOPEUNBOCTD;

(bopMyIMpOBaTh 3aNIPOCHI  PUMEHSThH PA3IMYHBIE METOBI IIPH TIOUCKE B OTOOPE
Ouonornueckoi HHPpopMaIi, HeOOXOIMMOM ISl BBITTOJIHEHUST yUeOHBIX 3a/1a4;

npuoOpeTaTh  ONBIT  HWCIOJB30BaHUS  MH(POPMAIMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTHI, COBEPIICHCTBOBATH KYJbTYpPY AaKTHBHOTO HCIIOJIb30BAHUS PAa3THUHBIX
TIOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMATBHYIO (POpPMY MIpEICTABICHHS OMOIOTHIECKON
uHpopmaruu (cxemsl, rpaduKu, JUArPaMMbl, TAOJIUILIBI, PUCYHKU U JIPYTOE);

WCIIOJIh30BaTh HAYYHBIH SI3bIK B KAYECTBE CPEJICTBA MPHU paboTe C OMOIOTHIECKOM
uHpOpMaIMell: MPUMEHSATh XUMUYECKUE, (DU3MUEeCKHe W MaTeMaTH4YeCKHEe 3HAKU U
CUMBOJIBI, (hOpMyITBI, a00peBHUATYPY, HOMEHKJIATYPY, UCIIOIB30BaTh U MPeoOpa30BHIBATH
3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATISTHOCTH;

BJIAJIETh HAaBBIKAMHU PACIIO3HABAHMS W 3aIMUTHI MHPOpPMAIUH, HHOOPMAIIMOHHON
0€30IMacCHOCTH JIMYHOCTH.

KoMMmyHuKaTHBHBIE YHUBepPCAJbHbIE YueOHbIEe eiicTBUS

Oo0menue:

OCYIIECTBJISATh KOMMYHHKAIIMA BO BCeX cdepax KU3HU, aKTUBHO YYaCTBOBATh
B JIMAJOTe WU JUCKYCCHUU IO CYIIECTBY OOCYXKIaeMoil TeMbl (YMEHHE 3a7aBaTh
BOIIPOCHI, BBICKA3bIBaTh CYKJACHUS OTHOCHUTEIBHO BBITIOJHEHUS MpeajiaraeMom 3aJ1auu,
YYUTBIBATh MHTEPECHI U COTJIACOBAHHOCTh IMO3MIIMH JIPYTUX YYAaCTHUKOB JHAOra WIH
JTUCKYCCUH );
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pacrio3HaBaThb HeBepOalbHbIE CpeACTBa  OOIICHHs, TIOHMUMATh 3HAYEHUE
COLIMANIbHBIX 3HAKOB, MPEANOCHUIOK BO3HHUKHOBEHUS KOH(JIMKTHBIX CUTyallUd, YMETh
cMsTr4aTh KOH(IIUKTHI U BECTH [IEPETOBOPHI;

BJIQ/IETh PA3IUYHBIMU CHOCOOaMHM OOIIEHHS M B3aWMOJCWUCTBUA, IOHUMATD
HaMepeHHsl JIPYTUX JIIOJeH, MPOSABIATh YBAXHUTEIbHOE OTHOIIEHHE K COOECETHHKY U
B KOPpPEKTHOI popme popMyaHpOoBaTh CBOU BO3PAKECHHUS,

pa3BEPHYTO U JIOTUYHO U3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM S3BIKOBBIX
CPEACTB.

CoBMecTHasl 1eATEJbHOCTD:

MOHUMATD U UCIIOJIb30BATh MPEUMYIIECTBA KOMAHIHOM U MHIMBUyadIbHOU pabOThI
IPU PEIIeHUH OMOTIOrHYECKON MpoodIeMbl, 000CHOBBIBATH HEOOXOAMMOCTh TPUMEHEHUS
IpyNIoOBbIX (HOPM B3aUMOJICHCTBUS IIPU PELLICHUU YUEOHOH 3a7auu;

BBIOMpATh TEMATHUKY U METOJIbI COBMECTHBIX JIEHCTBUH C yUETOM OOIINX MHTEPECOB
Y BO3MOKHOCTEW Ka)KJOT0 WIeHA KOJUIEKTUBA;

IPUHAMATh L[EH COBMECTHOM IEATENBHOCTH, OPraHU30BbIBAaTh U KOOPAUHHUPOBATH
JIEUCTBHS O €€ TOCTUKEHUIO: COCTABJIATH IJIAaH ICMCTBUI, PACIPEAEIATH POJIU C YUETOM
MHEHHUI Y4aCTHUKOB, 00CYKJ1aTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OLICHMBATh Ka4ye€CTBO CBOETO BKJIAJa M KaXIOrO YYaCTHHKA KOMAaHIbI B OOIIUIl
pe3yJsbTaT Mo pa3pabOTAHHBIM KPUTEPUSIM;

nopeqiaraTb HOBBIE IPOEKTHI, OLEHUBaTh MJEU C I[O3ULUU HOBU3HBI,
OPUTMHAJILHOCTHU, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh O3UTUBHOE CTPATErMUECKOE MOBEJCHUE B PA3IMUYHbBIX CUTYaLUSIX,
IPOSIBIISATE TBOPUYECTBO U BOOOPAKEHUE, ObITH MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBEpPCAJIbHbIE Y4eOHbIe AeHCTBUSA

Camoopranuzamnus:

WCIIOJIh30BaTh OMOJIOTMYECKUE 3HAHWS JJIS BBISBJICHHS TPOOJIEM M UX PEIICHUS
B KU3HEHHBIX U YUYEOHBIX CUTYaLIUSX;

BBIOMPATh HA OCHOBE OMOJIOTHYECKUX 3HAHWU IICJICBBIC U CMBICIOBBIC YCTAHOBKH
B CBOMX JECHUCTBUSX U MOCTYIKAX [0 OTHOLIEHUIO K )KUBOW MPUPOIE, CBOEMY 310POBbIO
U 3JI0POBBIO OKPYKAIOIIUX;

CaMOCTOSITEJIbHO ~ OCYILIECTBIISITh O3HABATEIbHYIO JEATEIBHOCTh, BbBISABIATH
npoOIemMbl, CTaBUTh W (HOPMYITUPOBATh COOCTBEHHBIC 3aMa4yl B 00pa30BaTEIbLHOMN
JEATEIIbHOCTH U JKM3HEHHBIX CUTYalUsIX;

CaMOCTOSITENIbHO COCTaBIIATh IJIaH PELIEHUS MPOOJEMBI ¢ y4ETOM HMEIOIIUXCS
peCypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATIOYTCHUIA;

JABaTh OLIEHKY HOBBIM CUTYAalLUsIM;

pacIMpATh paMKH y4eOHOT0 IpeIMETa Ha OCHOBE JIMYHBIX MPEAIOYTEHHI;

JieNaTh OCO3HAHHBIA BBIOOP, APryMEHTHPOBATH €ro, OpaTb OTBETCTBEHHOCTH
3a pEILICHHUE;
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OLICHHMBATh MPUOOPETEHHBIH OTIBIT;

croco0CTBOBaTh (POPMUPOBAHHUIO M TPOSIBICHUIO IIUPOKON 3PYIULIMU B Pa3HBIX
o0nacTsaxX 3HAHWM, MOCTOSHHO TOBBIIIATH CBOM 00Opa3oBaTEeNbHBIM W KyJIbTYPHBIN
YPOBEHB.

CaMOKOHTPOJIBb:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JESTEIbLHOCTb,
OIICHUBATh COOTBETCTBHUE PE3YJIbTATOB LIENISIM;

BJIa/IeTh HABBIKAMHU TO3HABATEIHHON pedieKCHH KaKk OCO3HAHUS COBEPIAEMbIX
JEUCTBUU U MBICIMTENIBHBIX MPOLIECCOB, UX PE3YIHTATOB U OCHOBAHUI, HUCIOJIb30BAThH
npuémbl pedaeKCUu sl OLIEHKU CUTYalluK, BHIOOpA BEPHOTO PEILLICHUS;

YMETb OIIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX CHUKEHUIO;

NPUHUMATh MOTUBBI U APTYMEHTHI APYTUX MIPU aHAIHU3E PE3YJIbTATOB JEATEIIbHOCTH;

IIpunsaTHe ceds U APyrux:
MPUHUMATH ceOsi, TOHMMAasi CBOM HEJIOCTATKU M IOCTOMHCTBA;
MIPUHUMATh MOTHUBBI U @PTYMEHTHI IPYTUX MPU aHAIU3E PE3YyJIbTATOB ACSITEIIbHOCTH;
NpU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKY;
pa3BUBATh CIOCOOHOCTH MOHUMATh MUP C TIO3UIIAU APYTOTO YEIIOBEKA.

INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIe pe3yabTaThl OCBOEGHUS COAEPKAaHUS yueOHOTro mpeameTa «buoaorusn
Ha yrayOJa€HHOM YpPOBHE OpPMEHTHPOBaHBI Ha obecreyeHue MpoduiabHOro oOydeHus
oOyuatomuxcsi Ouonorur. OHM BKIIIOYAIOT: crieuupuyeckue s OMOJOTHHM Hay4dHBIE
3HaHUS, YMEHHs M CHOCOObI JEHCTBHII 1O OCBOCHHIO, HHTEpIpETalud U
npeoOpa3oBaHUI0 3HAHUM, BUABI JEATEIBHOCTH MO TMOJYYEHUIO HOBBIX 3HAHMM M UX
NPUMEHEHHUIO B Pa3lIMYHBIX y4YeOHBIX, a TaKK€ B PEaJbHBIX JKU3HEHHBIX CHUTYaIUsX.
[IpenMeTHbIEC pe3yabTaThl MPEICTABICHBI MO TOJaM H3yUYeHUsI.

[IpenmeTHbIe pe3yabTaThl OCBOEHUS yueOHoro npeameta «buonorus» B 10 kiaacce
JOJKHBI OTPAXKaTh:

c()OPMUPOBAHHOCTb 3HAHUI O MECTE U POJIM OMOJIOTUU B CUCTEME €CTECTBEHHBIX
HayK, B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOW KapTUHBI MHpA, B MO3HAHUH 3aKOHOB
OPUPOJbI U PELIEHUU MpOOJEM palMOHAIBLHOTO MPHUPOAONOIB30BaHUSA, O BKIAJE
POCCUNCKUX U 3apyOeKHBIX YUEHBIX B pa3BUTHE OHMOJIOTHY;

BJIAQJICHUE  CHUCTEMOM  OMOJOrMYECKMX  3HaHMM,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralonue OMOJOTHYECKIE TEPMUHBI M MOHATUS (KU3HB, KJIETKA, OPTaHHU3M,
MeTaboIM3M, TOMEOCTa3, CaMOPETYJISLUs, CaMOBOCIIPOM3BEICHUE, HACIEACTBEHHOCTD,
U3MEHYMBOCTh, POCT WU pa3BUTHE), OHOJOrMYECKHE TeOopuu (KIETOYHAsE TEOpUs
T. IlIBanna, M. Illnennena, P. BupxoBa, XpoMOCOMHass TEOpHsl HACIEACTBEHHOCTH
T. Moprana), yuenus (H.. BaBuioBa — 0 11ieHTpax MHOT00Opa3usi U MPOUCXOKICHHUS
KYJIbTYPHBIX pPAaCTE€HUM), 3aKOHbl (€IMHOOOpa3usi NOTOMKOB II€PBOTO IOKOJIEHUS,

38



pacuieryieHusl, YUCTOThl TraMeT, He3aBHUCHUMOro HaciemoBanuss [. Mennens,
TOMOJIOTUYECKUX PSAJIOB B HACIeACTBeHHON n3MenunBoctr H.W. BaBuiiosa), mpuHIIUTIBL
(KOMILJIEMEHTapPHOCTH);

BJIQJICHHE OCHOBHBIMH  METOJAaMU HAay4YHOTO TIO3HAHUS, HCIOJIb3yEeMBbIX
B OMOJIOTMUECKUX HCCIENOBAaHUSAX IKUBBIX OOBEKTOB (ONMHCaHUE, HW3MEpPEHHE,
HaOJIOICHNE, SKCTICPUMEHT);

YMEHHE BBIJICIATh CYIIECTBEHHBIC MPHU3HAKUA: BHUPYCOB, KJIETOK MPOKApUOT H
IYKApUOT, OJTHOKJIETOUYHBIX U MHOTOKJIETOYHBIX OPraHMW3MOB, B TOM YHUCIJIE OaKTepui,
rpuOOB, pacTeHUH, >KHBOTHBIX M YEJIOBEKA, CTPOSHUS OPraHOB M CHCTEM OPTaHOB
pacTeHuid, JKUBOTHBIX, YEJIOBEKA, MPOIECCOB KHU3IHEACSITENbHOCTH, MPOTEKAIOIINX
B OpraHM3Max pacTeHHil, )KUBOTHBIX U YEJOBEKa, OMOJIOTHYECKHUX MPOIECCOB: OOMEHa
BelecTB  (MeTabou3M), TpeBpalleHus DSHEPruM, OpOXKeHUsS, aBTOTPOPHOTO U
reTepoTpoPHOro THUIOB MNHUTAaHUA, (OTOCHHTE3a U XEMOCHHTE3a, MHTO3a, MEH03a,
raMeToreHe3a, SMOpHOTeHe3a, MOCTIMOPHOHAILHOTO  Pa3BUTHUS, Pa3MHOXKEHUS,
UHAMBUAYAIbHOTO pa3BUTHS OpraHu3Ma (OHTOTeHe3a), B3aUMOJICHCTBUS T'EHOB,
reTepo3uca, HCKyCCTBEHHOTO 0TO0Pa;

YMEHHE YCTaHABIMBAaTh B3aMMOCBS3M MEXKIY OpPraHOMIAMH KIETKH U UX
(GYHKIUSAMEU, CTPOEHUEM KIIETOK Pa3HbIX TKaHEH W UX (YHKIHMSIMH, MEXy OpraHaMH U
CUCTEMaMH OPTaHOB y PAaCTCHHIA, )KMUBOTHBIX W YeIOBEeKa U WX (YHKIUAMHU, MEXKIY
CUCTEMaMH OpPTaHOB M WX (YHKIUSAMHU, MEXKAY dTalaMd OOMEHa BEIIECTB, dTallaMu
KJIETOYHOTO IUKJIA U >KU3HEHHBIX LHUKIOB OPraHU3MOB, 3TanaMud SMOPHOHAIBHOTO
Pa3BUTHUSA, TCHOTUIIOM U (€HOTUIIOM, (PEHOTUTIOM U (haKTOpaMU Cpellbl OOUTAHNUS;

YMEHUE BBISBISATH OTIWYUTEIbHBIC TPHU3HAKH JKUBBIX CHCTEM, B TOM 4YHUCIE
pacTeHui, )KUBOTHBIX U YEJIOBEKa;

YMEHHE  UCIOJb30BaTh  COOTBETCTBYIONIME  apTyMEHTHI, OHOJOTUYECKYIO
TEPMHHOJIOTHIO W CHMBOJIMKY IS JOKa3aTelIbCTBa POJACTBA OPTraHU3MOB Pa3HBIX
CUCTEeMAaTHUYECKUX TPYIII;

YMEHHE peraTh OMOJIOTHUeCKHE 3a/1a49H, BBISBIISTh IPUUUHHO-CIIEICTBEHHBIC CBSI3H
MEXTy UCCIIEyeMbIMU OMOJOTHYECKIUMHE TIPOIIECCAMH M SIBICHUSMHU, J€TaTh BHIBOJIBI U
IIPOTHO3bI HA OCHOBAHHH IOJIYYCHHBIX PE3yJIbTaTOB;

YMEHHE BBITIOTHATH Ja0OpaTOpHbIE U MPAKTUYECKUE pabOThl, COOMIONATh MpaBUia
npu paboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIBUTATH THIIOTE3bI, TPOBEPATH UX IKCIIEPUMEHTAIBLHBIMUA CPEICTBAMH,
bopMynupys LeNTb UCCIENOBAaHUS, aHAIU3UPOBAThH MOJyUYEHHBIE PE3YyIbTaThl U JENaTh
BBIBO/IBI;

YMEHHE Yy4YacTBOBaTh B y4eOHO-MCCIIEIOBATENLCKONH paboTe mo Ouosoruw,
IKOJIOTUY U MEIULIMHE, TPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U IMTyOINIHO
NIPEJICTaBIISITh MMOJTYYCHHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(DEPEHITHSIX;

YMEHHE OLICHMBATh ATHMUECKHUE ACIEKThl COBPEMEHHBIX HCCJIENOBaHUI B o0iacTu
Ouonorm W MEOUIMHBI  (KJIOHUPOBAaHWE, HCKYCCTBEHHOE  OILIOJIOTBOPEHHE,
HaNpaBJIEHHOE N3MEHEHHUE T€HOMA U CO3JJaHUE TPAHCTEHHBIX OPraHU3MOB);
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YMEHHE OCYIIECTBISITh OCO3HAHHBIK BbIOOp Oynymed mnpodeccrnoHanbHOM
JESITEIbHOCTH B 0O0JIACTH OHMOJIOTMH, MEIUIMHBI, OWOTEXHOJOTMH, BETEPUHAPHH,
CEJIbCKOTO XO3SMCTBA, MUINEBON NPOMBINUIEHHOCTH, YIIyOJIsITh IO3HABATEIbHbIHI
MHTEpEC, HaNpaBICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIOIIEW mpodeccuu u
NOpOJOJDKEHHE  OMOJIOTMYECKOro  OOpa3oBaHHMs B OpPraHM3alUsAX  CPEIHETO
po¢eCCUOHATBFHOTO U BBICIIEr0 00pa30BaHMUsL.

[IpenmeTHbIE pe3yabTaThl OCBOEHUS yueOHoro npeameta «buonorus» B 11 kiacce
TOJDKHBI OTPAXkKAaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE M POJIM OMOJIOTHH B CHCTEME €CTECTBEHHBIX
HayK, B (QOPMUPOBAaHUU COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTHUHBI MHPA,
B MO3HAaHUMU 3aKOHOB MPHUPOAbl U PEIICHUU KOJOTMUYECKUX MpoOJieM YeoBEYECTBa, a
TaK)Ke B PEIIEHUH BOIIPOCOB PAIIMOHAILHOTO IIPUPOAOIIONIB30BaAHUSA, U B POPMUPOBAHUU
[EHHOCTHOTO OTHOIICHUS K MPHUPOJE, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUUCKHX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

yMEHUE BJAJIETh CUCTEMOM OHOJIOTMYECKHX 3HAHMM, KOTOpas BKIIIOYAET
onpeeseH!s] U MOHUMaHUE CYLUTHOCTH OCHOBOIMOJATAIOIINX OMOJOTHYECKUX TEPMUHOB
U TMOHATHH (BHJ, dKOCUCTeMa, Ouocdepa), OMOJIOTMUYECKUE TEOpUH (IBOJFOIMOHHAS
teopust Y. JlapBuHa, cuHTeTnueckas teopus spostonnu), yuenus (A.H. CeseproBa —
0 TNyTSIX W HampaBieHusix sBoitouuu, B.M. Bepnanckoro — o Ouocdepe), 3axoHbI
(renetudeckoro paBHoBecus JIx. Xapau u B. BalinGepra, 3apojsIlieBoro cXojcTBa
K.M. bapa), npaBmwia (Muaumyma FO. JInOuxa, 3K0I0THYECKOW MUpaMUIbI SHEPTUH),
runoTesbl (runore3a «mupa PHK» V. I'unGepTta);

yMEHHUE BIAJETh OCHOBHBIMU METOJAaMHU HAyYHOI'O TO3HAHMS, HCIOJb3yEeMbIMU
B OHMOJIOTMUECKMX HWCCIEAOBAHUSAX JKUBBIX OOBEKTOB M JKOCUCTEM (OIHCAHHE,
u3MepeHne, HaOMIOICHNe, OSKCIEPUMEHT), CIOoCO0aMU BBISIBICHUS H  OICHKHU
AHTPOTIOTCHHBIX N3MEHECHU B IPUPO/IC;

YMEHUE BBIJIEISITH CYIECTBEHHBIC IPU3HAKK: BUIOB, OMOT€OIIEHO30B, SKOCUCTEM U
ouocdepsl, CTaOUIN3UPYIOLIETO, ABMXKYIIETO U Pa3phIBAIOIIETO €CTECTBEHHOTO 0TOOPA,
ATOTIATPUYECKOTO M CHMITATPUIECKOTO BUA000pA30BaHUS, BIUSHUS IBUKYIIAX CHJI
DBOJIIOIMU Ha TeHO(POHJ TMOIMYJSINN, TPHUCIOCOOJICHHOCTH OPraHM3MOB K Cpefe
oOuTaHus, YepeAOBaHUS HANPABICHUI JBOJIIOINH, KPYrOBOPOTA BEIIECTB U IOTOKA
DHEPTUU B SKOCUCTEMAX;

YMEHHUE YCTAHABIMBATH B3AMMOCBSI3H MEKTy ITPOIIECCAMHE SBOJIONNHN, TBHKYIITUMU
CUJIaMU aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PA3JIMYHBIX KOCUCTEM U TPHUCTIOCOOICHUSIMHU
K HUM OPTaHU3MOB;

YMEHUE BBISBIISATH OTIMYUTEIBHBIC TPU3HAKH )KUBBIX CUCTEM, TIPUCTIOCOOIEHHOCTh
BUJIOB K cpefie OOMTaHUs, a0MOTHYECKUX U OMOTUYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€H OPTaHU3MOB B COOOIIECTBAX, AaHTPOIIOTCHHBIX M3MEHECHHI B AKOCHCTEMAaX
CBOEM MECTHOCTH;

YMEHUE  UCIOJIb30BaTh  COOTBETCTBYIOIIME  ApPTyMEHTbHI, OHOJOTHYECKYIO
TEPMUHOJIOTHIO W CHMBOJHUKY JUIsl JOKA3aTelbCTBA POJICTBA OPTaHW3MOB Pa3HBIX
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CHUCTEeMAaTUUYECKUX TPy, B3aMMOCBS3M OPraHM3MOB M CpeIbl OOWUTaHUS, €IUHCTBA
4eJI0OBEYECKHX pac, HEOOXOAUMOCTH COXPAHEHHUSI MHOTOOOPAa3Hsl BUIOB U IKOCHCTEM Kak
YCIIOBUS COCYIIIECTBOBAHUS TIPUPOJIBI U YETIOBEUECTBA;

YMEHHE pelaTh OMOJIOTHUECKHE 3a/1a9H, BBISBIISTH IPUUUHHO-CIIEICTBEHHBIC CBSI3H
MEXKTy UCCIIEyeMbIMU OMOJOTHYECKIUMHE TIPOIIECCAMH M SIBIICHUSMHU, J€TaTh BBIBOJIBI U
IIPOTHO3bI HA OCHOBAHHH IOJIYYCHHBIX PEe3yJIbTaTOB;

YMEHHE BBITIOIHSITH J1a00paTOpHBIE U MPaKTUYeCKhe paboThl, COOM0aTh MIpaBuIa
npu paboTe ¢ y4eOHBIM U JIaOOpaTOPHBIM 000PYI0BAHUEM;

YMEHHUE BBIJIBUTATh TUIOTE3bI, IPOBEPATH UX IKCIIEPUMEHTATHHBIMU CPEICTBAMH,
bopMynupys LeNTb UCCIeNOBAHUS, aHAIU3UPOBAThH MOJyUYEHHBIE PE3yIbTaThl U JENaTh
BBIBO/IBI;

YMEHHE Yy4YacTBOBAaTh B Y4YEOHO-MCCIIENOBATENLCKOW paboTe 1o Ouosioruw,
IKOJIOTUU U MEIULIMHE, TPOBOAMMON Ha 0a3e MIKOJIBHBIX HAYYHBIX OOIIECTB, U IMTyOIMIHO
NIPEJICTaBIISITh MOJTYYCHHBIE PE3YJIbTAaThl HA YUEHUYECKUX KOH(DEPEHITHSIX;

YMEHHE OICHUBATh TUIIOTE3bl U TEOPUU O MPOWCXOKICHUH JKU3HH, YEIOBEKa U
YeJIOBEYECKUX pac, O TMPUYMHAX, MOCIHEACTBUSIX M CHOCO0AaX MpeaoTBpalleHus
ry100aabHbIX U3MEHEHUH B Ouocdepe;

YMEHHE OCYLIECTBIATh OCO3HAHHBIA BBIOOpP Oyaymieil mnpodeccuoHanbHON
JESTENIbHOCTH B 00JIaCTH OMOJIOTHH, SKOJOTHH, MPUPOAOINOJIB30BAHUSA, MEIUIIMHBI,
OMOTEXHOJIOTHH, TICUXOJIOTUH, BETEPUHAPHH, CEILCKOTO XO3SHCTBA, MHUIIEBON
NPOMBINIUICHHOCTH,  yIAyOJsATh  TO3HABATENbHBIM  HWHTEPEC,  HAIMPaBICHHBINA
Ha OCO3HAHHBIN BBIOOP COOTBETCTBYIONICH Mpodeccuu U MPoI0JHDKEHNE OMOTIOTHIECKOTO
o0Opa3oBaHMs B OPTaHU3AIUAX CPETHETO MPOPECCHOHATHHOTO U BBICIIIETO 00Opa30BaHUS.
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TEMATHUYECKOE INTAHUPOBAHUE

10 KJTIACC
Ne HanmenoBanme tem | KommuectBo OCHOBHBIE BUJIBI ICSITETEHOCTH
[TporpamMmHOe comepxanue
n/n yueOHOro npeamera 9acoB 00yYarommxcst

1

Tema «buoJiorust Kak HayKa»

1.1

buonorus kak
KOMIIJIEKCHAsI HayKa
1 KaK 4acTh
COBPEMEHHOTO
oOrrecTBa

1

CoBpeMeHHas 61oIorus —
KOMILIEKCHas Hayka. KpaTkast ucropus
pasBuTHs Onosioruu. bruonorndeckue
HAyKU U U3y4aeMble UMU TPOOJIEMBI.
@yH/1aMEHTAIIbHBIE, TPUKJIAJHBIE U
MTOMCKOBBIE HAYYHBIE UCCIIETOBAHUS

B OMOJIOTHH.

3naueHue OMoJIOruu B POPMHUPOBAHUN
COBPEMEHHOM €CTECTBEHHO-HAYYHOM
kapTuHbl Mupa. [Ipodeccun,
CBSI3aHHBIC ¢ OMOIOTHEN. 3HAYCHHE
OMOJIOTHH B IPAKTUYECKON
NEATEIIbHOCTH YEJIOBEKA: MEUIMHE,
CEJIbCKOM XO35IMCTBE,
MPOMBIILIEHHOCTH, OXPaHEe MPUPOIbI.
JdeMoHcTpauuu

[Hoptpets: Apucrotens, Teodpacr,
K. JInnnen, JK.b. Jlamapk, Y. /lapBun,
VY. T'apsen, I'. MeHnnerns,

B.U. Bepnanckuit, 1.I1. I1aBios,

PackpriBath copepxaHue TEpMUHOB U
MOHSITUI: HAYYHOE€ MUPOBO33PEHHUE,
Hay4yHasi KApTHHA MUPA, HAYYHbIN
METOJ, TUIIOTE3a, TEOPUSI, METOJIbI
UCCJIEIOBAHMUS.

XapakTepu3oBaTh OMOJOTHIO KaK
KOMIUJIEKCHYIO HAYKY, €€ MECTO U POJIb
Cpelu APYTruX €CTECTBEHHBIX HAYK.
OueHnBaTh BKJIAJl OTEUECTBEHHBIX
YU€HBIX B pa3BUTHE OMOJIOTHH.
OneHuBaTh POITH OMOIOTHUECKUX
OTKPBITHH U UCCIEIOBAHUN B PA3BUTHH
HAaYKU U IPAKTUYECKOU JAECATEIbHOCTH
JIIOJICH.

[lepeuncnars npodeccun, CBI3aHHBIC

C COBPEMEHHON OMOJIOTHEH.
[IpuBOANTE MPUMEPHI TPAKTUUECKOTO
WCIIOJIb30BaHUs JOCTHKEHUN OMOJI0TUN
B MEJIMLIMHE, CEJIbCKOM XO35MCTBE,
IIPOMBIIIEHHOCTH U OXPaHe IPUPOIbI
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.. Meunukos, H.1. BaBuios,

H.B. Tumodeer-PecoBckuii,

Ix. Yorcon, ®@. Kpuk, /I.K. bensies.
Tabmibl ¥ cxeMbl: «CBSI3b OMOJIOTUH
¢ ApYruMH HaykaMuy», «Cucrema
OMOJIOTUYECKUX HAYK

Htoro wacos o teme 1
2 | Tema «7’KuBble CHCTEMbI U UX U3yYCHUE)
2.1 | )KuBble CUCTEMBI U UX 1 JKuBble cUCTEMBI KaK TPEAMET PackpsiBaTh coep:kaHue TEPMUHOB

CBOICTBA

n3ydeHust onosoruu. CBOMCTBA )KUBBIX
CHCTEM: €IMHCTBO XMMHUUYECKOI'O
COCTaBa, TUCKPETHOCTH U LIETTOCTHOCTb,
CJIOKHOCTb U YIIOPSIAOYEHHOCTD
CTPYKTYPBI, OTKPBITOCTb,
CaMOOpTraHu3aLIUs,
CaMOBOCHPOU3BEJICHHUE,
pa3apaxuMoOCTh, U3MEHUYUBOCTb,

POCT ¥ pa3BUTHE.

JdemoncTpauuu

Tabaunp! 1 cxeMbl: « OCHOBHEIC
MIPU3HAKU )KU3HW», «bHOIOrnyeckue
cucTeMbl», «CBONMCTBA KUBOM
MaTepUmn»

Y TIOHSITUI: )KWBasi CHCTEMA, SJIEMEHT,
MOACUCTEMA, CTPYKTYpPa; OTKPBITOCTb,
BBICOKAS YIIOPSAIOYEHHOCTb,
YIPaBJIsIEMOCTb, HEPAPXUYHOCTb.
XapakTepus3oBaTh CTPYKTYpPY U
CBOWCTBA KUBBIX CUCTEM, OTIIMYHS
XUMHUYECKOTO COCTaBa 00BEKTOB KUBOU
Y HEKUBOU MPUPOIBI, OOIITII TPUHITHTT
KJIETOYHOM OpraHU3allid )KUBBIX
CUCTEM.

CpaBHUBaTh 0OMEHHBIE ITPOLIECCHI

B HEXKUBOU U KUBOU MPUPOJE;
PACKpBIBATh CMBICIT PEAKLIN
MeTa0oIu3Ma.

OOBSCHITH MEXaHU3MBI
CaMOPETYJISALINH )KUBBIX CUCTEM
Pa3IMYHOTO UEPAPXUUYECKOTO YPOBHS;
pPacKpbIBaTh CyTh IPUHLIMIIOB
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TMOJIOYKUTEIIBHON U OTPULIATEIIbHOM
00paTHOI CBSI3M.

AHanu3npoBaTh CBOMCTBA
CaMOBOCIIPOM3BEICHUS, pOCTa U
pPa3BUTUSI OPTAaHU3MOB

2.2

YpoBHEBas
OpraHU3aLHusl KUBBIX
CUCTEM

YPpoBHU OpraHU3aI1U )KUBBIX CUCTEM:
MOJIEKYJIAPHBIN, KJIETOYHBIM,
TKaHEBbIA, OPraHU3MEHHBIN,
MONYJISILUOHHO-BUAOBOM,
HKOCUCTEMHBIH (OMOTEOIIEHOTUIECKUA ),
ounochepnsrii. [Iporeccsr,
MPOUCXOIAIINE B )KUBBIX CUCTEMAX.
OCHOBHBIE NPU3HAKU KUBOTO. JKHU3HB
Kak (hopMa CyIIECTBOBAaHUS MaTEPUU.
Haykwu, uzyyaromiye )KuBble CHCTEMBI
Ha Pa3HbIX YPOBHSX OpraHU3aIUU.
N3ydeHune )KUBbIX cucteM. MeTobl
ouonornueckoit Hayku. HaOmronenue,
U3MEPEHUE, IKCIEPUMEHT,
CHUCTEMAaTHU3alUsl, METaaHAIIN3.
[TonsiTre 0 3aBUCUMOM Y HE3AaBUCUMOU
nepeMeHHou. [InanupoBanue
skcniepumenTa. [loctanoBka u
npoBepka runote3. Hynesas runoresa.
[TonsaTue BEIOOPKH U €€
JIOCTOBEPHOCTH. Pazopoc

B OMosorndeckux qaHHbiX. OreHka

PackpsiBaTh coaepkaHne TEPMUHOB U
MNOHSTUN: OOMEH BEIIECTB U
IIPEBpAILEHNUE SHEPTUH,
CaMOBOCIIPOU3BE/ICHUE,
CaMOpEeryJIsAlus, pa3BUTHE, )KU3Hb,
Hay4YHBIN (akT, HAyYHBIH METO/I,
npo0sema, TUIoTe3a, TEOpus, IPaBuiIo,
3aKOH.

[IepeuncnsaTs NpU3HAKKU KUBOTO.
XapakTepu3oBaTh OCHOBHBIE YPOBHHU
OpraHU3alNH KUBBIX CHCTEM U METO/IbI
OMOJIOTMYECKUX UCCIIETOBAHUIM.
OnuceiBaTh 0COOEHHOCTH,
XapaKTEPHBIE ISl KaXKA0T0 YPOBHS
OpraHHu3aluy )KUBOTO.

Ha3biBaTh HayKH, N3y4arOlIKE KUBBIE
CHUCTEMBI Ha Pa3HBIX YPOBHAX
OpraHU3aLMH.

CpaBHUBaThH MEXKTY COOOM JKUBBIC
CHUCTEMBI Pa3HbIX YPOBHEN
OpraHu3aliy U MPOUCXOIAIINE B HUX
IIPOLIECCHI.
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JIOCTOBEPHOCTH MOJYYEHHBIX
pe3ysbTaToB. [ [puunHbI HCKaXKEHUS
pe3ysbTaToB 3KkcnepuMenTa. [lonstue
CTaTUCTHYECKOTO TECTA.
JdemMoncTpauuu

TabauIbl U CXeMbl: «YpOBHH
OpraHU3alNH )KUBOM IPUPOIBDY,
«CtpoeHune KUBOTHOM KIIETKW,
«Txanu KUBOTHBIX», «CHCTEMBI
OpPraHOB YEJIOBEYECKOI0 OPraHNu3May,
«buoreonenosy», «buocdepay,
«MeToabl u3y4eHus )KUBOM IPUPOIBDY.
O06opynoBanue: 1a00opaTopHOE
o0opy0BaHuE AJis IPOBEACHUS
HaAOJIOICHUH, U3MEPCHUH,
DKCIIEPUMEHTOB.

IIpakTH4yeckas padora
«/crionp30BaHue pa3InuHbIX METONOB
IIPU U3YYEHHH KUBBIX CHCTEM.

[Toka3bIBaTh posIb TUIIOTE3 U TEOPUU
B (D OPMUPOBAHUH €CTECTBEHHO-
HAay4YHOU KapTHHBI MUPA

HToro yacoB o teme
3 Tema «bHOJOTHA KIETKH»
3.1 | UcTopust OTKpHITHUS U KneTtka — cTpykTypHO- PackpriBaTh conepxannue TEpPMUHOB U

W3YUYECHHUS KIIETKHU.
Kiterounas teopus

(yHKIIMOHAJIbHAS €AMHUIIA )KUBOTO.
HcTopust OTKPBITHUS KIETKH.

Pa6ote1 P. 'yka, A. JleBenryxa.
Knerounas teopus (T. llIBanH,

M. lIneitnen, P. BupxoB). OcHOBHbIE

MOHSTUH: KJIETKA, OPTaHeJUTbI,
AYKapHOTHI, TPOKAPUOTHI, BUPYCHI,
ATOJIOTHS (KJIETOYHAsE OUOJIOTHS ),
KJIETOYHAsS TEOPHSI.
XapakTepru30BaTh OCHOBHBIC ITAITbI
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TMTOJIOYKEHUSI COBPEMEHHOM KJIIETOYHOU
TEOPUHU.

JdemoncTpanuu

[Toptpertsl: P. I'yk, A. JleBenryk, T.
[ITBanH, M. IlInelinen, P. Bupxos, K.
M. bap.

O6opynoBaHme: CBETOBOM MUKPOCKOTT;
MUKpOIpenapaThl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATBHBIX KIETOK

pPa3BUTHS LIUTOJIOTUU KaK HAYKHU U €€
odopMIIeHHE B KIIETOYHYIO
OUOJIOTHIO.

[Toka3biBaTh BKJIa]l y4EHBIX-OMOJIOTOB
B U3YyUYEHHE KIIETOYHOT'O CTPOCHUS
OpPraHU3MOB.

[lepeuncnsiTb OCHOBHBIE MMOJIOKEHUS
KJIETOYHOU TE€OPUU, OOBSICHITH €€ POJIb
B (hOPMUPOBAHUH €CTECTBEHHO-
Hay4YHOU KapTUHBI MUpA.

[IpuBoanTH HOKA3aTENBCTBA

POACTBa OPraHU3MOB

C HUCTOJIb30BAHUEM MOJI0KEHHIM
KJIETOYHOW TEOPUH

32

Mertonrsl
MOJIEKYJISIPHON U
KJIETOYHOW OUOJIOTUU

MeToabl MOJIEKYIJISIPHOW U KIETOYHOU
OMOJIOTHUN: MUKPOCKOIIHSI,
xpomaTtorpadusi, meKTpodhopes3, METO
MEYEHBIX aTOMOB, Au(hHepeHITHATHHOES
HeHTpUyTrUpoOBaHUE,
KYJIbTUBUPOBAHHE KIIETOK.

H3yuenue gouxcuposannvix Kiemox.
DNEeKTPOHHAsE MUKPOCKOITHSI.
Kondghoxanvnasa muxpockonus.
BumanvHoe (npudsrxcuznentnoe) usyuenue
KAeMmoK.

JdeMoHcTpanu

PackpbiBaTh cofepxaHne TEPMUHOB U
MOHSITUN: MUKPOCKOIIMPOBAHUE,
IPUTOTOBJICHUE CPE30B,
nuddepeHInanbHOe OKpalluBaHue,
xpomaTtorpadusi, 351eKTpodopes, METO
MEUYEHBIX aTOMOB, LICHTPU(PYTUPOBAHUE,
METOJI KYJbTYPHI KJIETOK U TKaHEH,
MeTtoj pekoMOruHaHnTHRIX JJTHK.
XapakTepu30oBaTh OCHOBHbBIE METO/IbI
W3YYEHHUS )KUBOU ITPUPOJIBI.

['0TOBUTH BpeMEHHbIE
MUKpPOIIpenapaThl, pacCMaTpUBaTh UX
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)

Tabmmiiet u cxembl: «CBeTOBOM
MHUKPOCKOI», « DNEKTPOHHBII
MHUKpPOCKO», «VIcTOpHs pa3BUTHS
METOJI0B MUKPOCKOTIUIY.
O6opynoBaHme: CBETOBOM MUKPOCKOTT;
MHUKPOIIPENapaTsl pACTUTEIbHBIX,
KUBOTHBIX U OaKTEPUATHHBIX KIIETOK.
IIpakTuyeckasi padbora

«3yyeHne METOI0B KIIETOYHOU
ouosioruu (xpomarorpadusi,
anekTpodopes, muddepennmnansuoe
uentpudyruposanue, [1L[P)»

B CBETOBOM MUKPOCKOII 1 JA€TIaTh
OIMCaHUe.

OOBACHATH U COOMIOAATH TpaBUIa
TEXHUKUA MUKPOCKOTIMPOBAHUS

Hroro yacos no teme 2
4 Tema «XuMHUYeCKast OPraHU3ANUSA KJICTKID
4.1 | XumMudeckuii cocTaB 2 XUMHUUYECKHM cOCTaB KIeTKU. Makpo-, | PackpsiBath copepkaHue TEPMUHOB U

KieTku. Bona n
MUHEPAIbHBIE
BEIIlECTBA

MHUKPO- U YIbTPAMUKPOIJIEMEHTBI.
Bopna u e€ poisib kak pacTBOpHUTENS,
peareHTa, y4acTue

B CTPYKTYPHUPOBAHUU KJIETKH,
Terioperyasiunu. MuHepaibHble
BEIECTBA KJIETKH, UX OMOJIOTHYECKast
posb. Posb KATHOHOB M AaHHOHOB

B KJICTKE.

JdemMoncTpauuu

[uarpammel: «Pacnpenencnue
XUMHUUYECKUX FJIEMEHTOB B HEKUBOI
npupoze», «Pacnpenenenue

HOHSITUNA: DJIEMEHTBI-OMOTEHBI, IUIIO0JIb,
BOJIOPOHAs CBSI3b, TUAPO(DUIBHOCTD,
ruapoPoOHOCTD, TYprop, MUHEpaIbHbIE
BeIlleCTBA, Oy(PepHBIC CUCTEMBI,
aHMOHBI, KATHOHBI.

[Tepeuuncnsats ocobeHHOCTH
XUMHYECKOT'O COCTaBa KIIETKH.
PaznuyaTte Makpo-, MUKpPO- 1
YJIBTPaMHUKPOIJIEMEHTBI, BXOSIINE

B COCTaB KUBOTO M UX POJIb

B OpraHu3Me.

XapakTepu3oBaTh CTPOECHUE U CBOMCTBA
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XUMUYECKUX HIEMEHTOB B dKUBOI
IIPUPOIEN.

Tabmuet u cxemsl: «Ilepuonnyeckas
Ta0JIMIA XUMUYECKUX JIEMEHTOBY,
«CTpo€eHne MOJIEKYIIbI BOJBIY,
«BeniecTBa B cOCTaBe OPraHU3MOB)

BOJIBI; OOBSCHATH MPUIHHBI €€ 0COOBIX
CBOMCTB U (DYHKIIMH B KJICTKE.
[Toka3sIBaTh POJIb KATHOHOB ¥ AHMOHOB
B 00€CreYeHnH POIECCOB
KHUZHEIEITSIILHOCTH (OCMOPET YIS,
CO3/I1aHHe MEMOPAHHOTO MOTEHITHAIA,
perymsius paboTel 0EJIKOB), pabOTHI
OydepHBIX cucTeM.

Y craHaBIMBaTh B3aMMOCBSI3b CTPOCHUS
U (DYHKIIMY HEOPTaHMUECKUX BEIIECTB
KIIETKU

4.2

Opranuueckue
BEI[ECTBA KJIETKHU —
oenku

Opranuyeckue BelecTBa KIETKH.
buonorunueckue nmonumepsl. benku.
AMHMHOKHCIIOTHBIN COCTaB OEIKOB.
CTpyKTypbl OEJIKOBOW MOJIEKYJIBI.
[lepBuunas cTpykrypa Oenka,
MENTHIHAs CBA3b. BropuuHas,
TPETUYHAsA, YETBEPTUYHAS CTPYKTYPBL.
Henaryparus. CBoicTBa O€JIKOB.
Krnaccudukanus 6enkos.
buonorudeckue GpyHKIIMN OEIKOB.
Ilpuonwr.

JdeMoHcTpanuu

[loprper: JI. [TonuHr.

Tabnuibl u cxembl: «CTpoeHue
MOJIEKYJTbI Oenkay, « CTpyKTyphI
OEITKOBOM MOJIEKYJIIBI».

PackpbiBaTh copepxaHne TEPMUHOB U
HOHSITUN: MOHOMEpBI, TOJIUMEPBI, OEI0K
(IpoTeuH), NenTUa, aMUHOKUCIIOTA,
NENTHU/IHAS CBAA3b, OJIUIIECNTHU,
JeHaTypalus, peHaTypauus,
rIo0ysipHbie U GUOPUILIIPHBIE OENKH,
IPUOHBI.

XapakTepu3oBaTh OENKH, UX
CTPYKTYPHYIO OpTraHU3aUI0 U PYHKITUH
(cTpyKTypHasi, SHEpreTudeckas,
CUTHAJIbHAS, PETryJISITOpHAs,
JBUTaTeIbHAas, 3alUTHAs,
dbepMeHTaTUBHAS ).

Ha3zpiBaTh XMHUYECKHE OCHOBBI
(dbopMupOBaHUS CTPYKTYp OETKOBOIA
MOJIEKYJIBL.
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OobopynoBanme: XMMUYECKasi TOCYAa U
000pyI0BaHuUE.

JlabopaTopnasi paGora
«O6Hapy:xeHne 0eJIKOB C TOMOIIBIO
KaueCTBEHHBIX PEaAKIUII»

[TpuBoIUTH IPUMEPHI PUOPHILISPHBIX,
TIIOOYISIPHBIX OEJIKOB.

BoInonHATE KaueCTBEHHBIE PEaKIIUU
Ha 0OHapyKeHHE OCJIKOB B KJIETKE;
OOBSCHSATH MOJTYYECHHBIE PE3YIbTATHI

4.3 | Opranuueckue YraeBoasl. MoHOCaxapusbl, PackpsiBaTh coaepkaHue TEPMUHOB U
BEIIECTBA KJICTKH — JCaxapubl, OJTUTOCAXaPUJIbI U MOHSATUM: YTIEBObl, MOHOCAXAPU/IBI,
YTJIEBOIbI noyicaxapuabl. OOIIHi TTaH CTPOEHUS | IUCAaXapubl, OJIMTOCAXAPHUIBI,

U U3UKO-XUMHYECKHUE CBOMCTBA nojiMcaxapuibl, TJIFOKO3a, pubo3a,
yraeBoaoB. buonornueckue GyHKIMM | A€30KCUpPU003a, IAKTO3a, MaJIbTO3a,
YTJIEBOJIOB. caxaposa, KpaxmaJl, IJIMKOTEH,
JdeMoucTpanuu LIEJUTI0JI03A.
Ta6auiel u cxembl: «CTpoeHHE KnaccudunmnpoBats yrieBosl
MOJIEKYJ YTIEBOJ0BY» 110 CTPOEHUIO U IEPEUUCIISITh UX
byHKIMN.
[TpuBOANTH NPUMEPHI PA3TUUHBIX
YTJIEBOJIOB (MOHOCAaXapuIoB,
JIUcaxapuaoB, OJIMTocaxapuiaoB,
MOJINCAXAPHUIOB)

4.4 | Opranuueckue Jlumuaet. ['mapodunsHO-THAPODOOHBIE | PackpbiBaTh cofepikaHre TEPMUHOB U
BEIIIECTBA KJIETKH — cBoiicTBa. Knaccudukarus Tunuios. MOHSATUN: JIMIUABL, TPUTIUIEPUIbL,
JIATIA B Tpurnuuepunsl, pocoaunuibl, BOCKH, | hoCchOIUIHIbI, BOCKH, CTCPOHIbI,

crepounbl. buonornueckue GyHkunu
nunuaoB. OOure cBoiicTBa
OMOJIOTUYECKUX MEMOpPaH — TEKY4eCTb,
CIIOCOOHOCTh K CaMO3aMBIKaHUIO,
HOJIYIPOHUIIAEMOCTb.

JUTONPOTEUHBI, TITUKOJIAIIUIBI.
KnaccuduimpoBars 1unuabl
10 CTPOCHUIO; XapaKTepU30BaTh UX

byHKITMHN
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JdemoncTpauuu
Tab6mmiib u cxeMbl: «CTpoeHUE
MOJICKYJI JIMIIUI0B»

4.5

Hyknennossie
KUCa0Thl. CTpoeHue u
¢bynkuuu JIHK, PHK,
ATO®

Hyxneunossie kucnotsl. JJHK u PHK.
CtpoeHre HyKJIEMHOBBIX KUCTIOT.
Hyxneorunsl. [IpuHnumn
KoMIieMeHTapHocTu. [IpaBuiio
Yapraddoa. Ctpykrypa JHK — nBoitnas
crvpaib. MeCTOHaXO0XIeHUE U
ouonornyeckue ¢pyakuuu JTHK. Bugs
PHK. ®ynkiuu PHK B knetke.
Crpoenue mosiekysbl ATO.
Makpospruyeckue CBsi3u B MOJIEKYJIE
ATO®. buonornyeckue pynkuu ATO.
BoccTanoBneHHbIE TEPEHOCYUKH, X
byHKIIUYU B KIETKe. /pyeue
Hykneosuompugocpamol (HTD).
CexBenupoanue JIHK. Memoowi
2EHOMUKU, MPAHCKPUNMOMUKU,
NPOMEOMUKU.

JdeMouHcTpanuu

[loptperst: /Ix. Yorcon, @. Kpuk,

M. Yunkunc, P. @panxnun, @. Canrep,
C. Ilpy3unep.

Ta6auiel u cxembl: «HykaenHoBbIe
KUCJIOTB», « CTPOCHUE MOJIEKYJIbI

ATDy.

PackpeiBath cosiepxaHre TEPMUHOB U
NOHATUI: J€30KCUPUOOHYKIIEHHOBAS
kucinora (JIHK), pubonyknennoBas
kucinora (PHK), nykneotun, Hykieo3us,
a30TUCTbIE OCHOBAHUS, aJICHUH, TYaHUH,
UUTO3UH, TAMUH, ypaIlui,
KOMILIEMEHTAapPHbIE OCHOBAHUS,
aaeHosuntpudocdar (ATD),
MaKpO3pruyeckas CBs3b,
CEKBEHUPOBAHKE, FEHOMUKA,
TPaHCKPUIITOMHUKA, TPOTEOMHUKA.
XapakTepu3oBaTh, OIKUCHIBATH U
CXeMaTHUYECKH U300paXkaTh CTPOCHUE
Hykineoruaa JIHK u nBoiiHoM ciupanu
JAHK, cexBenupoBanue JJHK.
OnuceiBath npouecc permkanuu JJHK
B KJIETKE U Ha3bIBATh €0
OMOJIOTMYECKOE 3HAYEHUE.
Xapaxrepuzoatb pynkuuu JJHK.
Paznuyats ctpykTypy u pynkuun PHK.
OnuceIBaTh MPOLIECC TPAHCKPHUIILIUU.
CpaBHUBATH HYKJIEUHOBBIE KUCIIOTHI
(AHK u PHK).

XapakTepu3oBaTh 0COOCHHOCTH
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OobopynoBanme: XuMUYeCcKas ocyaa u
000opyI0BaHuUE.

JlabopaTopnasi paGora
«MccnenoBanue HyKJIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KJIETOK Pa3JIUYHBIX
OpraHu3MOBY

ctpoenus u pynkunu ATO.
dopmyarpoBaTh U OOBACHATH MPUHIUT
KOMIUIEMEHTAPHOCTHU U MPaBUIIO

Yapradoda

4.6 | MeToasl CTPYKTYpHOU 1 CrpykTypHas Ouosiorus: PackpsiBaTh conmepxaHue TEPMUHOB U
OHOJIOTHH OMOXUMHUYECKHUE U OMOPU3UIECKIE MOHSATHI: MOJICTUPOBAHHUE,
UCCJIeIOBAHUSI COCTaBA U KOMITbIOTEPHBIN JU3aliH.
POCTPAHCTBEHHOMN CTPYKTYpPbI [TepeuncisaTh mepCreKTHBHBIC
ouomornekyn. Mooenuposanue HaIpaBJICHUS HAYYHbIX UCCIIEIOBAHUM
CMpYKmypbol U QYHKYUuti 6UOMONEKYI U | B CTPYKTYPHOUH OMOJIOTHH, paCKPHIBATh
ux xomniexcos. Komnvromepnuiui WX 3HAYCHUE I METUITUHBI 1
OU3aUH U OPeaHU4eCKUll CUHmMe3 CEJIbCKOI0 X0341CTBA
OUOMONIEKYT U UX HENPUPOOHBIX
aHano2o8
Htoro yacoB no teme 10
5 | Tema «CtpoeHue u QyHKIHMHU KJIETKID
5.1 | Tumsl KIIETOK. 1 THuMbI KIIETOK: 3YKapUOTUUECKAS U PackpsiBaTh coaepkaHue TEPMUHOB U

[TpokapuoTtnueckas
KJIETKa

npokapuornyeckas. CTpykTypHo-
(GyHKIIMOHATIBHBIE 00pa30BaAHUS
KJIETKH.

CTpoeHue npoKapuOTUYECKOMN KIETKH.
Knerounas ctenka 0akTepuii u apxei.
OCoOGeHHOCTH CTPOEHHS
reTepoTpoHON 1 aBTOTPO(DHOIA

MOHSTUN: TPOKAPUOTUYECKAS KIIETKA,
KJIETOYHAs CTEHKA, MypEeuH,
dboTOCUHTETUUECKHE MEMOPaHBbI,
¢aremuH.

XapaxkTepu3oBatb (HOpMy U pazMephbl
MPOKAPUOTUYECKUX KIETOK; PYHKITHH
TeHETUYECKOTO amnmapaTa MpoKapHoT.
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POKAPUOTHYECKUX KIETOK. MecTo u
POJIb TIPOKAPHOT B OMOTICHO3aX.
JdemoncTpanuu

Tabnuiiel u cxembl: «CTpoeHue
IYKapUOTHYECKOH KIIeTKN», «CTpoeHHe
NPOKAPUOTHYECKON KICTKI»

OnuceIBaTh MpolLIeCC
cropooOpa3oBaHusi, OTMEYATh €ro
3HAUYEHME J1J1s1 BBDKUBAHUS OaKTepuil
NpU YXYAUIEHUU YCIOBUN
CYILIECTBOBAHMUSI.

OnuceIBaTh pa3MHOXKEHHUE MPOKAPHOT.
OueHnBaTh MECTO U POJIb IPOKAPUOT
B OMOIIEHO3aX
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Crpoenue
DYKapUOTUYECKOU
KJIETKHU.
[ToBEpXHOCTHBIN
arnmapar KJIECTKU

Crpoenue 1 GyHKIIMOHUPOBaAHUE
DYKAPHUOTUYECKOMN KIIETKH.
[Tnasmarugeckast memOpaHa
(rurazmanemma). CTpykTypa
I1a3MaTHYeCKON MEMOpPaHBI.
TpaHcropT BEIECTB yepes
I1a3MaTUYECKYI0 MEMOpaHy:
naccuBHbIN (MudPy3us, odmerdyéHHas
mud¢y3us), akTUBHBIN (IEPBUYHBIN U
BTOPHUYHBIN aKTUBHBIA TPAHCIIOPT).
[TonynponuiiaeMocTb MEMOpaHBI.
Pabora HaTpuii-kaaueBoro Hacoca.
DHIOUMTO3: MUHOIUTO3, (ParouTos.
Ox3ouuTo3. Kiterounas cTeHka.
CrpykTypa v GyHKIUU KIETOYHOM
CTEHKH pacTeHu, rpu0oB.
JdeMoHcTpanuu

Tabmuibel u cxembr: «CTpoeHHE
YKapUOTUYECKON KIeTKN», «CTpoeHue

PackpbiBaTh cogepxaHne TEPMUHOB U
NOHATUH: TUIa3MaTUyYecKast MeMOpaHa
(ma3manemma), >KuJIKOCTHO-MO3anyHast
MOJieJIb, MEMOpaHHbIE OETIKU
(nepudepryecke, HTETPAIbHBIC),
TJIMKOKATUKC, 1uddy3us, ocMoc,
aKTUBHBIA TPAHCHOPT, SH]IOIIUTO3,
(darouuTo3, NMHOUTO3, IK30LUTO3,
KJIETOYHAs CTEHKa, M1a3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOCHHOCTHU
CTpOeHUS U (QYHKIIUHU SYKapUOTHUECKON
KJIETKH; TPAHCIIOPT BEILIECTB

yepes Mmia3MaTHYecKyr0 MEMOpaHy:
IIACCUBHBIN U AKTUBHBIN TPAHCIIOPT;
paboTy OeNKOB-KaHAJIOB; paboTy
HATPUI-KaIMEeBOro HAcOCa; CTPYKTYPY U
(YHKIIMH KJIETOYHOM CTEHKH pacTeHUA
U TpuboB

52




YKUBOTHOU KJIETKN», « CTpOCHUE
PACTUTEIBLHOU KIIETKI.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKPOIIPENapaTsl pACTUTEIbHBIX,
YKUBOTHBIX KIIETOK.

IIpakTnyeckas padora

«3yyeHune CBOMCTB KIIETOYHOU
MeMOpaHbD)
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[Murornazma u €€
OpPTraHOW/IbI

[{utronna3ma. I{uto3ons. LluTockener.
JIBr>keHue nuToriasmMbl. OpraHou/Ibl
kJeTku. OTHOMEMOpPaHHbIE OPTaHOUIbI
KJIETKHU: YHI0IUIa3MaTHIeCKast CeTh
(BIIC), anmmapat I'oab1KH, TU30COMBI,
UX CTpoeHHE U PYHKITMU. B3auMOoCBs3b
OJIHOMEMOpaHHBIX OPraHOUOB KIIETKH.
CrtpoeHue rpaHyJsipHOTO PETUKYTyMa.
Mexanuzm nanpasnenus 6enxoe ¢ I1IC.
CunTe3 pacTBOpUMBIX OeKOoB. CUHTE3
KJIETOYHBIX MeMOpaH. [ magkuii
(arpaHynsipHBII ) 3HAOIIA3MATUYECKU I
petukynym. CexkpetopHas QyHKIUS
anmapara ['onbmxu. Moougurayus
benkos 6 annapame I ov0dicu.
Copmupoexa benxkos 6 annapame
T'onvoorcu. Tpancnopt BeLIECTB

B KJIeTKe. Bakyomnun pacTUTenbHbIX
kieTok. Kiierounslii cok. Typrop.

PackpsiBaTh cosiepkaHue TEPMUHOB U
MOHSTUNA: HUTOIIa3Ma, IUTO30JIb,
LUTOCKEJIET, KOMIAPTMEHTHI,
OpTraHOUbI, YHA0IIA3MATHYECKAsI CETh
(BIIC), anmapat I'oab1Ku, TU30COMBI,
BaKyo0Jlb, puOOCOMBI, aBTOJIN3,
BE3UKYJISIPHBIN TPAHCIIOPT,
MEPOKCUCOMBI, KIIETOYHBIN COK, TYpProp,
MUTOXOHJPHUH, KPUCTHI, MJIACTU/IBI,
XPOMOILTACTHI, JICHKOTIACTHI,
XJIOPOIUIACTHI, CTPOMa, FPaHbl,
TUJIAKOU]I, JTaMeJIa.

XapakTepu3oBaTh LUTOIJIA3MY
DYKAPHUOTUYECKOUN KIIETKHU;
KJIacCU(DUITMPOBATH OPTAHOUIBI

B 3aBUCHUMOCTHU OT OCOOEHHOCTEM UX
CTpoeHHUs (0AHOMEMOpaHHBIE,
JTByMEeMOpaHHbIC, HEMEMOpPaHHBIC);
OTHCHIBATH (DYHKITMH KaXKIOTO
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[TonyaBTOHOMHBIE OPraHOUIbI KJIIETKU:
MUTOXOHAPHUH, TTACTHUIBI.
IIpoucxooicoenue mumoxonoputl u
naacmuo. Cumbuocenes

(K.C. Mepeosckosckuit, JI. Mapaynuc).
Crpoenue u pyHKIIUU MUTOXOHAPUHN U
nactul. [lepBuunbie, BTOpUYHBIC U
CJI0KHBIE TJTACTH/IBI
(OTOCHHTE3UPYIOMINUX YYKAPUOT.
XJIOpOIUIACTBI, XPOMOILIACTHI,
JICUKOIJIACTHI BBICIIUX PACTCHUMU.
JdemoncTpauuu

Hoptpertst: K. C. MepexkoBckui,

JI. Maprynuc.

Tabnuibl u cxembl: «CTpoeHue
AYKAPUOTUUYECKOU KIETKN», « CTpoeHUE
YKUBOTHOU KIETKW», «CTpoeHue
PaCTUTENIBHOM KIETKN», « CTpPOCHUE
MUTOXOHIPUI.

O6GopynoBaHme: CBETOBOM MUKPOCKOTI;
MUKpPOTpEnapaTbl paCTUTEIbHbIX,
KUBOTHBIX KJIETOK.

IIpakTuyeckasi padbora

«M3ydyeHune NIBUKEHUS [IUTOIIa3Mbl

B PACTUTEJIbHBIX KIIETKAX).
JlabopaTopnasi paGora
«HMccnenoBanue mia3mosnsa

OpraHoW/a B KJIETKE.
OOBSACHITH COOBITHS, CBA3aHHBIE

C BHYTPHKJICTOYHBIM ITUIIIEBAPECHUEM,
€ro 3HaYeHUe I OpraHu3Ma.
OTMeuaTh 3HaYCHUE IIMTOCKENISTa;
XapaKTEPU30BaATh €r0 AIEMEHTBI
(MUKPOTPYOOUYKH, MUKPO(DUITAMEHTHI,
IIPOMEKYTOUHBIE (DHIIAMEHTHI ), UX POJIb
B )KHU3HEIEATEILHOCTH KJIETOK U TKaHEH
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" ACIIIa3MOJIN3a B paCTUTCIIBHBIX
KJICTKax>»

5.4 | HememOpaHHsbie HemeMOpaHHbIe OpraHON/IbI KJIETKU PackpriBath coniepaxanre TEpPMUHOB U
OpraHOUBI KIIETKH Crtpoenue u QyHKIIMA HEMEMOPAHHBIX | MOHATUI: pubocoMa, MoIrcoma,

OpraHOMI0B KJIETKU. PUOOCOMBI. MUKPOTPYOOUKH, TYyOYJIMH, KIIETOUHBIN
LIpomescymounvie ghunamenmol. HEHTP (LEHTPOCOMA), LIEHTPHUOJIH,
MuxkpoduiiaMeHTbl. AKmuHogvle HeHTpocdepa, KIyTUKH, PECHUUKH,
Muxkpoghunamermol. MblllieqHbIC 0a3aJbHOE TEJBIIE.
KIJIETKU. AKMUHO8ble KOMNOHEHMbl XapakTepru3oBaTh HEMEMOpPaHHbIE
HeMbLUEYHBIX KIEeMOK. OpPraHOW/IbI KIIETKH, UX CTPOEHUE U
MuxkpoTpy6ouku. KieTounslit ieHTp. byHKIIUU
CrtpoeHue U IBHKEHUE KIYTUKOB H
pecHuyek. MukpoTpyoouku
uuToruiazMsl. Llentpuons. benku,
accoyuuposanHvle ¢
MUKpoghuiameHmamu u
muxpompyboukamu. Momophwie benxu.
JdemMoncTpauuu
Tabmuis! u cxeMbl: «CTpoeHue
YKUBOTHOU KJIETKN», « CTpOCHUE
PACTUTEIILHON KIETKN

5.5 | Ctpoenue u pyHKIUU SAnpo. O6onouka siipa, XpOMaTuH, PackpeiBath coepykaHue TEPMUHOB U

sapa

KapHoIUIa3Ma, SAPBIIIKY, UX CTPOCHHE
U QyHKIUH. S nepHbIi OETKOBBIM
matpukc. [IpoctpancTBeHHOE
pAacIoIoKEHNE XPOMOCOM

B HHTEep(ha3HOM sifpe.

HNOHATUH: AP0, AAEPHASI 000JIOUKA,
siZIepHBIE TTOPBI, HYKJIeoI1a3ma
(kapuoIuIa3ma), FeHOM, XpOMaTHH,
YXpOMaTHH, FeTEPOXPOMATHH,
SPBIIIKO, XPOMOCOMBI, IIEGHTPOMEDPA,

55




JyxXpomamun u 2emepoxpoMamuH.
benku xpomaTuHa — rUCTOHBI.
Junamuxa s0epnoii 060104KU

6 mumose. Aoepuwiii mpancnopm.
KneTounbie BKIIOUCHHUS.
JdeMoHcTpanuu

Tabauiel U cxeMbl: «Sapox»

KHHETOXOp, KJIETOUHBIE BKJIFOUEHHUS.
XapakTepu3oBaTh KJIIETOYHOE AJIPO KaKk
LEHTp YIpaBJICHUs
KU3HENEATEIbHOCTBIO KIIETKU;
T€HETUYECKUI anmnapar KJIeTOK
AYKapHoT, CTPOCHUE U PYHKIIUU
XPOMOCOM.

OnuceiBaTh CTPYKTYPHI SIAPA U UX
B3aMMOCBSI3b C OPraHOUIaMH
LUTOILJIA3MBbI

5.6.

CpaBHUTENbHAS
XapaKTePUCTHKA
KJIETOK DyKapuOT

CpaBHHTENIbHAS XapAKTEPUCTUKA
KJIETOK 3YKapHuoT (PaCTUTEIbHOM,
YKUBOTHOM, TPUOHOM).
JdeMoHcTpanuu

Tabuuiibl U cxeMbl: «CTpoeHue
AYKapUOTUYECKOU KIETKH,
«CTpoeHne )KUBOTHON KIJIETKN,
«CTpOoeHHE PaCTUTENBHON KIIETKI.
O6opynoBaHme: CBETOBOM MUKPOCKOTI;
MHUKPOIIPENapaTbl pACTUTEIbHBIX,
KUBOTHBIX KIIETOK.

JlabopaTopnasi paGora
«M3yuenne cTpoeHus1 KIIETOK
pa3IUYHBIX OPraHU3MOB)

XapakTepru30BaTh TUITBI KIIETOK
DYKapHOT: PaCTUTEIbHAS, )KUBOTHAS,
rpudHasl.

CpaBHHBaTh MEXKIy COOOU CTpOEHUE U
KU3HEICITCIIbHOCTh 3YKAPUOTHICCKUX
KJIETOK U POJIb TIPOKAPUOT

B OHMOILICHO3aX

NToro uacoB o teme
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Tema «O0MeH BeliecTB U NMPeBpallleHue JHEPruM B KJIETKe»

6.1

OOMeH BEIIECTB —
METa00IM3M

3

AccUMUSIIUS U TUCCUMUTISILINAS —
JIBE CTOPOHBI MeTabom3ma. Turbl
oOMeHa BeIEeCTB: aBTOTPO(DHBIN U
reTepoTpoPHBINA. YUacTre KHCI0poaa
B OOMEHHBIX TIPOIIECCax.
DHepreTuyeckoe 0OecreueHue KIETKH:
npespainieane AT® B 00MEeHHBIX
npoueccax. @epMEHTATUBHBIN
XapaKTep peaKIil KJIETOYHOT O
MeTtabonnzma. DepMeHThI, UX
CTPOEHHE, CBOMCTBA U MEXAHU3M
neiicteusi. KopepmenTsl. Otianuus
(hepMEHTOB OT HEOPTaHUYECKUX
KAaTaJIM3aTOPOB. belku-akTuBaToOpsl U
OCJIKU-UHTUOUTOPHI. 3aBUCUMOCTh
CKOPOCTH (DEpMEHTATHUBHBIX PEAKIIHIA
OT pa3iNyHbIX (AKTOPOB.
JdemMoncTpauuu

Tabmauiel U cxeMbl: «POTOCHHTESY,
«OHEPreTUYECKUil 0OMEH»,
«buocunres 6enka», «Ctpoenue
dbepmeHTay, « XeMOCUHTERY.
Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
o0opynoBaHue JJII MPUTOTOBIICHUS
MOCTOSIHHBIX M BPEMEHHBIX
MHUKpOINPENapaTos.

PackpbiBaTh cofepkaHue TEPMUHOB U
MOHSATUI: 0OMEH BEIIeCTB
(MeTabo0JIn3M), ACCUMIIISIIUS
(amabonM3M), VUM TIIIACTUICCKUIN
00MeH, TucCUMUISIUS (KaTaboJm3m),
WJIA SHEPTETUYECKU OOMEH,
aBTOTPO(BI, reTepoTpodbl, aHA3POOHI,
a’po0bI, (HepMEHTHI, AKTUBHBIH LIEHTP,
cyOcTpaTHas crienu(puIHOCTb,
Ko(hepMeHThI, OeTTKU-aKTUBATOPHI U
OEJIKU-UHTUOUTOPHI.

[Tepeuncnarb 0cOOEHHOCTH
IUTACTUYECKOTO U SHEPTETHUECKOTO
oOMeHa B KJIETKE; yCTaHABIUBATh
B3aMMOCBS3b MEX Y IIIACTHYECKUM H
YHEPTEeTUIECKUM OOMEHOM.
Paznuuate THIIBI OOMEHA BEIIECTB:
aBTOTPO(HBIN U TETEPOTPODHBIN.
[TokasbIBaTh POJIH KUCIOPOIA

B OOMEHHBIX TIPOIIECCaX.
CxemaTHuecKku n300pakaTh CTPOCHHUE
dbepmenTa.

OTtnuyath hepMeHTHI

OT HEOPTaHUYECKUX KaTAIN3aTOPOB U
OTIPEIEIATh UX POJIb

B (YHKIIHOHUPOBAHUH JKUBBIX CUCTEM,
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JlabopaTopnasi paGora

«3yyeHne KaTaImTHYECKOU
aKTUBHOCTU ()EPMEHTOB (Ha IpUMEPE
amMuiIa3bl WK KaTaiasbl)y.
JlaGopaTopHas padora

«M3yueHne pepMEeHTaTUBHOTO
paclIerUieHrs IEPOKCUIa BOAOPOIa

B PACTUTEJBHBIX U JKUBOTHBIX KJIETKAX)

B IIPOMBIIIIJICHHOCTH, B MCIUIMHC,

B HOBCGI[HGBHOﬁ ZKHN3HH 4YCIIOBCKA.
CraBuTh 9KCIICPUMCHT I10 BBIABJICHUIO
KaTaJIMTUYE€CKON aKTUBHOCTH
MEPOKCHUAa3bl, aMHJIa3hbl, 00BACHATH
IMOJYYCHHEBIC PC3YJIbTAThI

6.2

ABTOTpO(DHBINA THUIT
oOMeHa BEIECTB.
doTtocunTes

[IepBuyHBIl CHHTE3 OPraHUYECKUX
BEILIECTB B KJIETKE. POTOCUHTES.
AHoxcueennwlll u OKCUceHHbIU
gdomocunmes y baxmepuii.
Cseemocobuparowjue nuemeHmol u
nueMeHmbvl peakyuoHHO20 YeHmpa.
Ponb xnoponacToB B nmporecce
doTtocunTeza. CBeTOBas U TEMHOBAS
daspl. @omoovixanue, Cs-, Cy-

u CAM-munwvt hpomocunmesa.
[IpogykTuBHOCTH (pOTOCHHTE3A.

Bnusinue paznuunbix pakTopos
Ha CKOPOCTh (poTOCHHTE3a. 3HAUCHUE

¢doTocunTesa.

JdeMoHcTpanuu

Hoptpetst: JIx. ITIpuctnm,

K. A. Tumupsizes.

Tabmmiibl u cxembl: «DOTOCUHTES

PackpsiBaTh conmepxaHue TEPMUHOB U
NOHATUM: GOTOCUHTES, (Pa3bl
dboTocuHTEe3a (CBETOBasI, TEMHOBAs ),
dbotonus, pochopunmpoBanue, UK
KanbBuna, HAJI®+ (mepeHocymnk
BOJZIOPOIA).

XapakTepu30BaTh MIACTHUECKUI OOMEH
Kak 3Tan o0I1ero oOMeHa BEIICCTB;
coObITus (hoTOCHHTE3A (pEaAKITNU
CBETOBOW U TEMHOBOI1 (pa3); poJib
XJIOPOIUTACTOB B MpOIIECCe
¢dorocunTesa.

BBISBISITE MPUYUHHO-CIIEICTBEHHBIE
CBSI3U MEK/Ty TIOTJIOMIEHUEM COJTHEUHOM
SHEPTUH XJIOPODUIIIOM U CHHTE30M
Mouiekys1 ATO.

CpaBHHBaTh HUCXO/IHBIE BEIIIECTBA,
KOHEYHBIE MTPOTYKTHI M YCIOBHSI
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MPOTEKAHUS PEAKIIMHA CBETOBOM U
TeMHOBOH (ha3 poTocuHTe3A.
VYcraHaBnmMBaTh B3aUMOCBSI3b MEXKIY
(OTOCMHTE30M U IBIXaHUEM; CBETOBOI
¥ TEMHOBOM peakuusMu (OTOCHHTE3A.
OneHuBath 3HaUeHHE (POTOCUHTERA
JUI )KA3HU Ha 3eMJie

6.3 | ABTOoTpOHBI! TUTT Xemocunres. Paznoobpasue PackpeiBath conepkanue TEPMUHOB U
oOMeHa BElIECTB. OpPIraHU3MOB-XEMOCHHTETHUKOB: HNOHSATUN: XEMOCUHTES.
XeMOCHHTE3 HUTpUULIHpyomue 6akTepun, OOBACHUTD CYITHOCTh XEMOCHHTE3A,
KeJle300aKTepUH, CepoOaKTEPHUH, packpbIBaTh €ro 3HaUeHHE B brocgepe.
BOJIOPOJHbIE OaKTepHH. 3HAUCHHE [TpuBOIMTE IPUMEPHI
XEMOCHHTE3A. XEMOCHHTE3UPYIOIUX OaKTepHii
JeMoHCcTpanumn (HuTpUpUIHMpYIONIHEe OaKTEePHH,
[Toptpetsi: C. H. Bunorpaackui, )Kee300aKTepuu, CepoOaKTepuu,
I'. A. 3aBap3uH. BOJIOPOJIHbIE OAKTEPUH) U
Tabauib! u cxembl: «POTOCUHTESY, XapaKTepU30BaTh UX
«XEMOCHHTE3 KU3HEIEATEIbHOCTb.
JlabopaTopnasi paGora CocTaBisiTh ypaBHEHUS pEAKLIMI
«CpaBHeHHE MPo11eccoB (POTOCHHTE3a U | XEMOCHUHTE3A.
XEMOCHHTE3a» CpaBHUBATh XEMOCHHTE3
¢ GOTOCHHTE30M
6.4 | DHepreTUyecKuil AHa3poOHbIe opraHu3Mbl. Buisl PackpeiBaTh coep:kaHue TEPMUHOB U
0oOMeH — Oposxenus. [IpoykThl OpOKEHUS U UX | MIOHATHUI: 3TaIlbl SHEPIETUUECKOTO
JTUCCUMUJISILIS UCIIOJIb30BaHUE YETIOBEKOM. oOMeHa — MOArOTOBUTEIbHBIH,

AHa3poOHbBIE MUKPOOPTaHU3MBI KaK
00BEKTHI OMOTEXHOJIOTHH U

OCCKHUCIOPOIHBIN (aHAIPOOHBIN),
KHUCTIOPOIHBIN (a3pOOHBIN); TITMKOIN3,
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BO30yauTeNnu 60Je3HeN.

AdpoOHbIE OpTraHU3MBI. DTarbl
HEPreTHYECKOro oOMeHa.
IloaroroBurensHbIN ATaIl. | THKOIN3 —
OECKUCIIOPOIHOE pacllleTieHre
TJTFOKO3BI.

buonorunyeckoe okuciaeHue, uin
KJIETOYHOE AbIxaHue. Poib
MUTOXOHJPHI B MpoIeccax
OHOJIOTUYECKOTO OKUCIICHUSI.
[uknnueckue peakuuu.
OxucnurensHoe (hochOpUIMpOBaHHE.
AHepeuss MeMopanHo2o epaduenma
npomonos. Cunmes AT®: paboma
npomonnou ATD-cunmasuoi.
[IpeumytiecTBa a3poOHOTO MyTH
oOMeHa BeIECTB Nepe]] aHaIPOOHBIM.
O (HEKTUBHOCTH IHEPTETUUECKOTO
oOMeHa.

JdeMoHcTpanuu

[MoptpeTtsi: B. A. DHrensrapar,

I1. MuTuemn.

TalGmuirbl ¥ cXeMbl: « DHEPreTUYECKUN
oOMeHn».

JlaGopaTopHas padora

«CpaBHEHUE MPOIIECCOB OPOKEHUS U
JIBIXAHUS)

OporkeHue, OMOJIOTUUECKOE OKUCIICHHE
(mprxanwme), uki Kpeoca,
oKkuciuTeNbHoe hochopuIupoBaHue,
MPOTOHHBIA TPaUEHT, TPOTOHHAS
AT®-cunTasa.

[Tepeuncnarb 0cOOEHHOCTH
HPHEPreTUYECKOro 0OMeHa B KIIETKE.

OnuceIBaTh ATAIbl JHEPrETUYECKOTO
oOmeHa (ITOArOTOBUTEIILHBIM,
OECKHUCIOPOIHBIN, KUCIIOPOIHBIN) U
CpPaBHUBATH UX MEXIY COOOM.
XapakTepu30BaTh PeaKIUH TIUKOJIN3A,
OpO>KeHHU s, KJIETOYHOTO JIbIXaHUSI.
VYcraHaBnmMBaTh B3aUMOCBSI3b MEXKIY
TJIMKOJIN30M, KJICTOYHBIM JIbIXaHUEM H
cuHTE30M Mosiekys ATO.

CocTaBnsiTh ypaBHEHUS OCHOBHBIX
ATANOB YHEPreTUUYECKOT0 OOMEHa

B KJICTKE.

PaccunTthIBaTh SHEPTETHYECKYIO

3 PEKTUBHOCTD ITMKOJIU3A U
OMOJIOTUYECKOTO OKUCIICHUS.
Ha3swiBaTh HCcX0/IHBIC BEIIIECTBA,
KOHEYHBIE MTPOIYKThI U YCIOBUS
MPOTEKAHUS PEAKIINA YPHEPTETUIECKOTO
oOMeHa.

CpaBHUBaTh SHEPTETUUECKYIO
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3¢ (HEKTUBHOCTH OECKUCIOPOTHOTO U
KHUCJIOPOTHOTO 3TANOB KOHEUHBIC
POAYKTHI M YCIIOBUS MTPOTEKAHUS
peaxuii 3HepreTHYecKoro 0oOMeHa
HHEPreTHYECKOro 0OMeHa

HUtoro gyacos o teMme 9
7 Tema «Hacioencreennasi vH(popManus M peajn3anus €€ B KJIeTKe»
7.1 | Peakiuy MaTpU4IHOTO 2 Peaknun maTtpuyHOTO CHHTE3A. PackpsiBaTh coniep:kaHne TEpPMUHOB U

CHHTC3a

[IprHIMI KOMITIEMEHTAPHOCTH

B PEAKLMAX MATPUYHOTO CHUHTE3A.
Peanuzanus HaciaeacTBeHHOU
uHpopMaruu. ['eHeTrueckuii Ko, ero
cBoMcTBa. TpaHcKkpunuus —
MatpuuHblil cuaTe3 PHK. [Ipuniumns
TPAHCKPUMIMU: KOMIUIEMEHTaPHOCTb,
AHTUIIAPAIUIEITBHOCTb,
acuMmeTpudHocTh. Co3pesaHue
mampuynsix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.
JdemoncTpauuu

[Hoptper: H. K. Konpuos.

Tabnuib! 1 cxeMsbl: «buocunTes
Oenkay, «l eHeTHYeCKUi KOy

TIOHSATUN: T€H, TEHETUYECKUI KO/,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MaTpulla, MAaTPUYHbBIA CUHTE3,
tpanckpunius, PHK-nonmumepasa,
IPOMOTOP, CIJIAHCUHT, UHTPOH, 3K30H.
XapakTepu3oBaTh peaKIud MAaTPUIHOTO
CHHTE3a, CBOMCTBA TEHETUYECKOTO KOAA.
OnuchIBaTh 3Tanbl TPAHCKPUIILIUUA U
TPAHCJISILIMY; YCTAHABIIMBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIINI

B KJIETKE; CXeMaTUYECKU U300paKaTh
MaTpPUYHBIE PEAKIIUU TPAHCKPUTILIUU U
TPaHCIISIIUY.

Pemiats Onosiornueckue 3agauu Ha
ONPENEIICHUE TIOCIIEN0BATENBHOCTH
nykieotuoB JIHK u MPHK, npumensis
3HAHUS O PEAKIMSIX MATPUUHOTO

CHHTC3a, TCHCTHYCCKOM KOJC,
IMPHUHIOUIIC KOMINICMCHTAPHOCTH
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7.2

Cunres Oejka

Tpancnsauus u e€ 3ransl. Y4yacTue
tpancnoptHbix PHK B Onocunrese
Oenka. YcaoBus OnocuHTe3a Oenka.
KoaupoBanue amuHOKHUCHOT. Posib
pubocom B OmocuHTe3e OelKa.
JdeMoucTpanuu

Tabauiel 1 cxeMbl: «brnocunTes
Oenkay, «l eHeTHYeCKui KO

PackpsiBath comepxaHue TEPMUHOB U
MOHSATUM: TPAHCIISIIUS, AaHTUKOJIOH,
TPHK, amunoanmnn-TPHK-cunTeTasa
(xomaza), momuprbocoma (Tmosmcoma).
XapakTepu3oBaTh CBOMCTBA
FeHETHYECKOro KOJIa.

OnuchIBaTh ATAIbl TPAHCISIIUN U
CXEMaTHUYECKHU N300paKkaTh MAaTPUUHBIC
peaKIuy TPaHCIISILIUH.

PemaTte Ononornueckue 3agaun

Ha onpenaeneHrne anTukogoHoB TPHK,
IIOCJIENOBATEILHOCTH AMUHOKHUCIIOT
B MOJIEKYJI€ O€JIKa, IPUMEHSISI 3HAHUS
0 pEAKIHUSIX MATPUUHOTO CUHTE3A,
TEHETUYECKOM KOJIe, TIPUHITUTIE
KOMILJIEMEHTAPHOCTH

7.3

Mexasns3mel
AKCITPECCUU T'€HOB

Coepemennvie npedcmasneHus

o cmpoenuu 2enog. Opranuzanus
reHOMa Y IIPOKapUOT U SYKAPHOT.
Peryinsauus akTHBHOCTH T'€HOB

y npokapuot. ['unoresa onepona

(d. XKaxkoo6, XK. Mano).

MonexynapHule mexanuzmvl SKcnpeccuu
2enog y aykapuom. Ponb xpomamuna

6 pe2ynayuu pabomel 2eHog. Perynsaus
OOMEHHBIX IIPOLIECCOB B KIIETKE.
KneTounslii romeocras.

PackpbiBaTh cofepkaHue TEPMUHOB U
IIOHSATHM: OIIEPATOP, ONEPOH,
CTPYKTYpHBIE T€HBI, IPOMOTOD,
penpeccop.

OnuceBaTh CTPYKTYPY FreHOMA
IPOKAPUOT; XapaKTepU30BaTh padoTy
WHYIIUOETIBEHOTO M PEIPECCUOETLHOTO
OTepoHa.

Brigenste CTpyKTypHYIO H
PETYISATOPHBIE YACTH I'€HA DYKApUOT.
CpaBHUBATH MIPOLIECCHI IKCIPECCHU
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JdemoncTpauuu
Tabaunel u cxembl: «bruocuHTe3
Oenkay, «l eHeTHYeCKui KO

T'CHOB y NMPOKAPHOT M SYKAPHOT.
XapakTepru30BaTh TUIIOTE3Y OTIEpOHA
(d. XKako0, XK. Mano).

OnuchIBaTh MEXaHU3M MO ICPIKAHUS
KJICTOYHOTO TOMEOCTa3a

74

OCHOBBI BUPYCOJIOTHH.
Nudopmarimonnas
ouosorus

Bupycel — HekiieTouHble POPMBI KUZHU
u oOnuratHble Tapa3uthl. CTpoeHue
MIPOCTHIX U CJIOKHBIX BUPYCOB,
peTpoBUPYCOB, OaKkTepruo(daros.
Kuznennwvui yuxn JJHK-cooeporcawyux
supycoe, PHK-codepaicawux supycos,
baxmepuogacos. Obpamuas
MpaucKpunyus, pesepmasa,
unmezpasa.

BupycHsbie 3a001eBaHms YEITOBEKA,
KUBOTHBIX, pacTtenuii. CITN /I,
COVID-19, conmanbsHbIe U
MEAUIMHCKHE MPOOIEMBI.
buoungopmamura: unmezpayus u
ananu3 bonvuux maccusos («bigdatay)
CMPYKMYPHBIX OUOI02UHECKUX OAHHBIX.
Hanomexnonozuu 6 buonocuu u
meouyune. IIpoepammupyemoie
@dyukyuu 6enxos. Cnocobwvt 0ocmasku
JleKapcme.

JdemoncTpauuu

[Toprper: . U. IBaHOBCKMIA.

PackpbiBaTh conep:kaHue TEPMUHOB U
MOHSATUN: BUPYC, BUPUOH, CEP/ILIEBUHA,
Karcuj, oOpaTHasi TPAHCKPUIILIHUS,
peTpoBUPYCHI, OakTeprodar, BUPYC
uMMmyHoaeduimTa yenoseka (B1Y),
IPUPOIHO-0YAroBble HHPEKIIUH.
XapakTepu3oBaTh BUPYCHI,
pPETPOBUPYCHI K OakTeprodaru Kak
BHYTPHUKJIETOYHBIX [APA3UTOB
MPOKAPUOT U DYKAPHOT.

N3narats runoTesbl 3BOJIOIUMOHHOTO
MPOUCXOKCHUS BUPYCOB.
OnuceIBaTh MEXaHU3M B3aUMOIEHCTBHUS
BUpYCa U KJIETKH, HTHPEKIIMOHHbBIN
BUPYCHBIN MpOIIECC.
XapakTepu3oBaTh MEXaHU3MBI
BEPTUKAIBHOW U TOPU30HTAITBLHOU
nepeiaun BUPYCOB; 3a00JI€BAHMUS
YKUBOTHBIX U PACTCHUM, BHI3IBAEMbBIC
BUpYCaMHU.

HasbiBath BUpycHbIE 3a00€BaHNUsl,
BCTpEYAIONIMECS Y YEJIOBEKa: TPHIIII,
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Tabmuist u cxeMmsbl: «I'eHeTnyeckuit
Kom», «Bupycei», «bakrepuodarmy.
IIpakTHyeckas padora
«Co3/1anre MOJIEIN BUPYCa

KJICIIEBOM HHIIEDaTUT, TeNaTuT,
COVID-19, CITUA.

Co0uroaTh ipaBuIa MOBEICHUS

B OKPY’KarOIIEH MPUPOJHOM CpEIE, MEP
PO IITAKTUKA PACTIPOCTPAHEHUS
BUPYCHBIX 3a00JICBaHM (B TOM YHCIIC
BUY-undexiyn)

Htoro

qacCoOB I10 TEMEC

9

Tema <« KU3HeHHBIA MUK KJIETKH»

8.1

JKY3HEeHHBIN UK
KJIETKU

1

KneTtouHnslil UKL, €r0 NEpUObI U
perynsiuusa. Uarepdaza u MUTos.
Oco0eHHOCTH MPOIIECCOB,
pOoTeKaroNMX B nHTEp(da3se.
[ToaroroBka KJIETKH K IECJICHUIO.
[IpecunreTnueckui
(HOCTMUTOTHUYECKHI ), CHHTETUUECKU I
Y IOCTCUHTETUYECKU I
(IPEeMUTOTUYECKHI ) TEPUOIBI
uHTepdasbl.

JdemoncTpauuu

Ta0auie! ¥ cxeMbl: « X KN3HEHHBIH UK
KJIETKWN», « MHUTO3»

PackpriBath coniepxaHre TEpPMUHOB U
MOHSATHUH: KICTOYHBIN UK, HHTEpda3a.
[lepeuncnsaTh nepuoabl )KU3HEHHOTO
LUKJIA KJIETKU U XapaKTEPU30BaTh
MPOTEKAOIIUE B HUX MPOLECCHI

8.2

MaTpu4HbIN CUHTE3
JIHK. Xpomocomsl

Martpuunsbiii cunres JJHK —
perukanys. [ [puHIUIBI penIMKanum
JHK: xoMmieMeHTapHOCTb,
MOJTYKOHCEPBATUBHBIN CUHTE3,
aHTUIIAPAIUIEIBHOCTh. MexaHu3M

PackpsiBaTh coziep:kaHne TEpPMUHOB U
MOHSATUH: peruMKanus (peayIInKaus),
KOMIUIEMEHTAPHOCTb,
aHTUNIAPALIENBHOCTb,
JAHK-nonumepasa, Tenomepa,
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permukaruu JJHK. Xpomocomsr.
Crpoenune xpomocoMm. Temomepsl u
TeroMmepasza. XpOMOCOMHBINA HAOOP
KJIETKHU — KApUOTHUIL. [JUIIIOUIHBIN U
rariouAHbI HA0OPbl XPOMOCOM.
['omonornunsie xpomocomel. [1osioBbIE
XPOMOCOMBL.

JdemoncTpauuu

Tabsuiibl ¥ cxembl: « KU3HEHHBIN LUK
KJIETKN», « CTPOCHUE XPOMOCOMY,
«Pemmukanus JIHK».

O6GopynoBaHme: CBETOBOM MUKPOCKOTT;
MUKpornpenapatsl: «KMUTO3 B KJIETKaxX
KOpEIIKa JIyKay.

JlabopaTopnasi paGora

«M3yyeHne XxpoMOCOM Ha TOTOBBIX
MUKpOIpenapaTrax»

pEIUTMKAIMOHHAS BUJIKA, XpOMOCOMA,
XPOMOCOMHBIN HAOOP, HYKJICOCOMBI,
CECTPUHCKHUE XpOMAaTHU/IbI, [IEHTPOMEPA,
KapUOTHIL, TATUIOUIHBIN U JUTLIOWTHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TTOJIOBBIE XPOMOCOMBI.
XapakTepu30oBaTh CTPOCHUE XPOMOCOM,
KapHUOTUIIOB OPTraHU3MOB.
[TepeuncnaTs TPUHLKUIIBI PEILTUKAIIUN
JIHK u naBath UM coaepxatesibHyIO
XapaKTEPUCTUKY.

OnuceIBaTh MEXAHU3M PEILIMKALIUN
JIHK.

CxemaTu4ecku n300pakaTh CTPOCHUE
MeTadazHOl XPOMOCOMBI.

Paznuuath XpoMOCOMBI

Ha MUKpoOIpenaparax u
MuKpodoTorpadpusx

8.3

JleneHue KJIeTKH —
MHUTO3

Jenenue kietku — MuTo3. Ctaguu
MHTO3a U MPOUCXOISIINE B HUX
npouecchl. Tunbsl MuTo3a. Kapuokunes
1 IUTOKHHE3. buonornyeckoe
3HAUCHHUE MUTO3A.

JdeMoHcTpanuu

Tabauiel U cxembl: « KU3HESHHBIA ITUKIT
KJIETKN», « CTPOEHUE XPOMOCOMY,
«Permukanusa JJTHKY, «Mwuto3s».

PackpsiBath conepxaHue TEPMUHOB U
MOHSATUM: MUTO3, poda3za, MmeTadasa,
anadasza, Tenodaza, KapuOKUHE3,
IIUTOKWHE3, BEPETEHO JCICHNUS,
MeTadasHas IJIacTUHKa, 00po3aa
JICTICHUSL.

[TepeuncnsaTh MoCIEI0BATEILHOCTD
CTaJMii MUTO3a M OTIUCHIBATH
MIPOUCXOSIINE HA HUX TTPOIECCHI.

65




O6opynoBaHme: CBETOBOM MUKPOCKOTI;
MUKpornpenapatsl: « MUTO3 B KJIeTKax
KOPEIIKA JIYKa».

JlabopaTopnasi paGora

«Habnronenne MuTo3a B KJIeTKax
KOHYMKA KOPEILKa JIyKa (Ha FTOTOBBIX

CpaBHUBATh 0COOCHHOCTH IPOTEKAHUS
MUTO3a B PACTUTEIBHBIX U )KUBOTHBIX
KJICTKaX.

OOBsACHITH OMOJIOTHYSCKUI CMBIC]T
MHTO3A.

Paznuuathe cTaguu MuTo3a

MUKpOTIpenaparax )» Ha MUKpOIIpenaparax u
MUKpodoTorpadusx
8.4 | Perymsmus 1 Perynsuuss MUTOTHYECKOTO LIMKIA PackpsiBaTh cosiepkaHue TEPMUHOB U

YKU3HEHHOTO TTUKJIa kieTku. [[porpamMMupyemas KJiieTodHasi | TIOHSITHI: anonTo3, npoiaudepanus,

KJIETOK rudesb — arornTo3. nuddepeHIpoBKa.
Kinerounoe sipo, XpoMOCOMBI, XapakTepu3oBaTh PEryJsuIO
(GbyHKUIMOHATbHAS TEHOMMUKA. MUTOTHYECKOTO ITUKJIA KIETKHU.
Mexanuszmvl nporugepayuu, OOBSACHITH OMOIOTUYECKUN CMBICIT
oughghepenyuposku, cmapenus u 2udeay | 3aIporpaMMHUPOBAHHOMN KIICTOYHOM
knemoxk. «Lugpposas knemra» — rudeny — arnonTo3a.
buourgopmamuyeckue mooenu VYcranaBauBaTh B3aUMOCBSI3b MEXKY
@DYHKYUOHUPOBAHUSA KIIeMKU. rOMEOCTa30M KJIETOK U UX THOENbIO
JdemMoncTpauuu
Tabsuiibl ¥ cxembl: «KU3HEHHBIN LUK
KIeTKI», «CTPOCHHUE XPOMOCOM,
«Permmukanus JJTHK», «Mwuto3»

Nroro yacos no teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB)»
9.1 | Opranusm Kak eTMHOE 1 buonoruueckoe paznoodpasue PackpbiBaTh coepxraHue TEPMUHOB U
enoe opranu3MoB. OJTHOKJIETOYHBIE, MOHSTUI: OPTaHKU3M, OpTaH, OpraHesuIbl,

KOJIOHHUAJIbHBIC, MHOT'OKJICTOYHBIC

CUCTCMA OpPraHoOB, alapar,
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OpraHU3MBlI.
Oco0eHHOCTH CTPOEHUS U
KU3HENEATEIBHOCTH OJHOKIETOYHBIX
opranu3MoB. bakrepuu, apxenu,
OJITHOKJIETOYHBIE TPHOBI,
OJIHOKJIETOYHBIE BOJIOPOCIIU, APYTHE
poTucThl. KoJIOHHaIbHBIE OPraHU3MBI.
B3anmocBsA3b yacTelh MHOTOKJIETOYHOTO
opranu3Ma. TKaHU, OpTraHbl U CUCTEMBI
opraHoB. OpraHusMm Kak €IMHOE LIEJIOE.
I'omeocras.

JdemoncTpauuu

Tabuuiibl U cxeMbl: «OHOKIETOYHBIE
BOJOpOCIN», « MHOTOKJIETOYHBIE
BOJOpoCcIn», «bakrepun»,
«IIpocreitmmey, «Opranbl HIBETKOBBIX
pacteHui», «CucTeMbl OpraHoOB
IIO3BOHOYHBIX )KUBOTHBIX),
«BHyTpeHHEe CTpOEHHE HACEKOMBIX).
O6GopynoBaHme: CBETOBOI
MHUKPOCKOI; MUKPOIIPENapaThl
OJIHOKJIETOYHBIX OPTaHU3MOB; )KUBbBIE
DK3EMIUIAPBI KOMHATHBIX PACTEHU;
repOapuu pacTeHUM pa3HbIX

OT/IEJIOB; BJIAYKHBIE MTPENapaThl
KUBOTHBIX

(GyHKIIMOHATBHAS CUCTEMA, TOMEOCTA3.

[lepeducnsaTb CTPYKTypHO-
(YHKIIMOHATBHBIE YaCTH
OJTHOKJIETOYHBIX, KOJIOHHATTHHBIX,
MHOT'OKJIETOYHBIX ¥ MHOTOTKaHEBbIX
OpraHN3MOB.

XapakTepru30BaTh OCOOCHHOCTH
CTPOCHHSI U JKU3HEIESATEITbHOCTH
OJTHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHUAITbHBIX, MHOTOKJIETOYHBIX U
MHOTOTKaHEBBIX OPTaHU3MOB.
CpaBHUBaATH MEXKIY COOOH
OJTHOKJICTOYHBIE, KOJIOHUAIILHBIE,
MHOTOKJICTOYHBIE 1 MHOTOTKaHEBHIE
OpraHU3MBI
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9.2

TkaHu pacTeHuit

Txanu pacteHuid. TUITBI pACTUTENBHBIX
TKaHel: oOpa3oBarTebHasi, HOKPOBHA,
IIPOBOAAIIAS, OCHOBHAS,
Mexanudeckas. OcobeHHOCTH
CTpOEHUS, PYHKIIUN U paCIION0KEHUS
TKAHEW B OPraHaxX pacTCHUU.
JdemoncTpauuu

TabuIbl ¥ CXEMBL:

«Tkanu pacrenunit», «Oprassl
LIBETKOBBIX pacTeHui», «KopHeBbie
cucteMbl», «CTpoeHHe cTeds»,
«CTpoeHre TUCTOBOW MIACTUHKI.
O6GopynoBaHme: )XMBbIE HK3EMILIAPHI
KOMHATHBIX PaCTE€HUN; CBETOBOM
MUKPOCKOIT; MUKPOIIpEnapaThl TKaHEH.
JlaGopaTopHas padora

«3yyeHne TkaHeu pacTEHUIN

PackpsiBaTh copepkanne TEPMUHOB H
MOHSTUH: TKaHb, MHIEPMUC, TTPOOKa,
KOpKa, JIyO, IpeBeCrHa, IPEBECUHHBIC
BOJIOKHA, JTyOsSIHbIC BOJIOKHA, COCY/IBI,
KaMEHHUCTEIE KIETKH.

XapaKTepu30BaTh THITHI PACTHTEIILHBIX
TKaHel: oOpa3oBarTesibHas, TOKPOBHas,
IIPOBO/IAIIAS, OCHOBHAsS, MCXaHHYCCKas;
MEPEUUCIIATh OCOOCHHOCTH X CTPOCHUS
Y BBITIOJTHAEMbIE (DYHKITUH
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TkaHu )KUBOTHBIX U
YyeJIoBeKa

TkaHU ’KMBOTHBIX U UeJ0OBeKa. THITbI
’KUBOTHBIX TKaHEM: SIUTEIaIbHAasl,
COCIMHUTENbHAS, MBIILICUHAS, HEPBHASL.
OcobeHHoCTH CTpOeHUS, PYHKIIUMN U
PacCITOJIOKEHUS TKAaHEN B OpraHax
’KUBOTHBIX M UEJIOBEKA.
JdemMoHcTpauuu

Tabauiel u cxeMbl: « TkaHu
JKMBOTHBIX», « CKEJIET UeJIOBEKa,
«ITumeBapurenbHas CUCTEMAY,

PackpsiBaTh coaepkaHre TEPMUHOB U
MOHSATHM: SIIUTEIINMI, CEKPET,
MBIIIICYHbIE BOJIOKHA, HEUPOH,
HEHUPOTJIHSL.

XapakTepu30BaTh TKAHU JKUBOTHBIX U
YyeJIOBEKA: dIIUTEIaIbHas,
COCIMHUTEIbHAS, MBILLICYHAs, HEPBHAS,
MEePEYUCIIATh OCOOEHHOCTU UX CTPOCHHUS
Y BBITIOJTHSIEMbIC (PYHKIIMH
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«KpoBeHocHas cucremay,
«/IprxaTenpHas cucteMay, «HepBHas
cucreMay, «Koxa», «MpliieuHas
CHUCTEMAY.

Ob6opynoBaHme: CBETOBOM MUKPOCKOIT;
MHUKpPOIIpEnapaTsl TKaHEH.
JlabopaTopnasi paGora

«M3yyenne TkaHeu JKUBOTHBIX»

9.4

Opransbl. Cuctemsbl
OpraHoB

Opransl. BereratuBHbie u
F€HEPATUBHbBIC OPTraHbl PACTCHUIA.
Opranbl 1 CUCTEMBI OPTraHOB
YKUBOTHBIX U yesioBeka. DyHKIINN
OPTaHOB U CUCTEM OpPraHOB.
JdemoncTpauuu

Tabauiel u cxembl: «OpraHbl
LBETKOBBIX pacTeHUN», « KOpHEBbIE
cucteMbl», «CTpoeHHe cTeOIs,
«CTpoeHue JIUCTOBOM IIJIACTUHKNY,
«CKkener yenoBekay,
«IIuieBapuTenbHas CUCTEMAY,
«KpoBeHOoCHas cuctemay,
«/JIpIxaTenpHass CUCTEMAY,
«BpraenurensbHas cucremay, «HepBHast
CUCTEMA», « DHAOKPUHHAS CUCTEMA).
Ob6opynoBaHme: )KUBbIE SK3EMILISIPbI
KOMHATHBIX paCTEHUH; TepOapuun
pPacTEeHUN Pa3HBIX OTAEIOB; CKEIETHI

PackpeiBath conepxanne TEpMUHOB U
HOHSITUNA: OpraH, KOPEHb, MOOET,
LIBETOK, IIOJ, CEMS, ITI0JIOBBIEC JKEJIE3HI,
MI0JIOBBIE IPOTOKHU, KONYJIAITUBHBIE
OpraHbl, CACTEMBI OPI'aHOB.
XapakTepu30BaTh BEr€TATUBHBIC U
IC€HEPATUBHBIEC OPraHbl PACTCHUH,
COMAaTUYECKHUE U PETYJIATOPHBIC OPTaHbI
KUBOTHBIX; IEPEUUCIATH OCOOEHHOCTH
UX CTPOCHHUS U BBITIOJIHSIEMbIE (PYHKIIHH.
VY craHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOCHHEM OPraHOB U UX (PYHKIIHSIMH.
Paznuyate BUIBI TKaHEN, OpraHbl U
CHUCTEMBI OPTaHOB, B TOM 4HCJIE
YeJI0BeKa, Ha MUKpOIIpernaparax,
BJIQKHBIX IIpenaparax, repoapusix u
MukpodoTorpadusx, Tabaunax,
MOJEIISAX U MYJISIKAX
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MO3BOHOYHBIX; KOJUIEKIINHU
0€CT03BOHOYHBIX )KUBOTHBIX; BJIQYKHBIC
npenapaThl >)KUBOTHBIX, CKEJIET
YeJI0BEKA.

JlaGopaTopHas padora

«M3yueHne opraHoB IIBETKOBOI'O
pacTeHus»

9.5

Omnopa Tena
OpraHN3MOB

Onopa Tena opranu3mos. Kapkac
pactenuii. CkeneTbl OTHOKIETOUHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
HapyxHb11 1 BHYTpEHHHI CKEJIET.
CtpoeHune 1 TUIIBI COEAUHEHUS KOCTEM.
JdeMoucTpanuu

Tabmuiet u cxeMbl: «CTpoeHue
cTebs», «CTpoeHue TUCTOBOU
IUIACTUHKNY, «CKEJIET YETOBEKaY.
ObopynoBaHme: CKEIEThHI
NIO3BOHOYHBIX; BJIAXKHBIE PENapaThl
YKUBOTHBIX; CKEJIET YEJIOBEKA;
PAKOBUHBI MOJUTFOCKOB; KOJUIEKIIUH
HACEKOMBIX, UTJIOKOXKHUX

PackpbiBaTh copepxaHne TEPMUHOB U
MOHSTUI: ONIOPHBIE CUCTEMBI, 000JIOUKHU
KJIETKHU, PUOPHILIBI, KapKac, HapyKHbIN
CKeJIeT (XUTUHOBBIN MOKPOB),
TUAPOCTATUYECKAN CKEJIET, BHYTPEHHUIN
CKEJIeT, KOCTH (UTMHHBIE, KOPOTKHE,
IJIOCKUE), COEAMHEHUS] KOCTEH,
HETOJBUKHbIE (IIIBBI),
MOJTYTIOIBVKHBIE, TIOJIBHKHBIE
(cycTaBsl), OTJEIbI CKEIeTa
MTO3BOHOYHBIX JKUBOTHBIX: UEpeTl,
0CeBOi1 ckeseT (M03BOHOYHHUK, TPpyAHAs
KJIETKA, XOpJa), Mosica KOHEYHOCTEH,
CBOOOHBIE KOHEUHOCTH.

OnuceIBaTh HAPYKHBIM U BHYTPEHHUN
CKEJIEThI )KUBOTHBIX, CTPOCHHE U THUIIbI
COECIMHEHUS KOCTEMU.

YcTanaBnuBaTh B3aUMOCBSI3U MEXTY
CTPOEHUEM OMOPHBIX CUCTEM U UX
(GYHKIUSIMU B OpraHU3Me.

70




CpaBHUBATH CTPOEHUE OMIOPHBIX CUCTEM
pacCTEHUN U )KUBOTHBIX

9.6 | [IBmxenue JIBrkeHne opranu3moB. JIBukeHue PackpriBaTh conepkaHue TEPMUHOB U
OpraHu3MOB OJIHOKJIETOYHBIX OPTaHU3MOB: MOHSATHI: IBUKEHUE, IBUTATEIIbHBIC
aMEOOMTHOE, )KTYTUKOBOE, PECHUYHOE. | OPraHEeUIbl, IBUKEHUE MTPOCTEUILINX
JIBM>KeHME MHOTOKJIETOUHBIX (amE€OomHOE, KIYTUKOBOE,
pacTEeHMI: TPONIU3MBbI U HACTHH. PECHUYHOE), IBUKEHUE PACTEHUIN
JIBM>KeHME MHOTOKJIETOUHBIX (TpONM3MBbl, HACTHH ), MBILLICYHbBIE
JKUBOTHBIX U YCJIIOBEKA: MbIIICYHAs CUCTEMBI (COKpaTUTEIbHbBIE BOJOKOHIIA,
cucrema. Peduexc. CkeneTHbIE MBIIIIBI | KOKHO-MYCKYJIBHBIM MELIOK, CKEJIETHAS
U uX padoTa. MYCKYJaTypa), CKEJIETHas MbIIIIA
JdemoHcTpanumn (MBIIIIEYHOE BOJIOKHO, MUO(DHUOpUILIa),
Tabuunp! u cxembl: «OJHOKIETOYHBIE | BBICIINE JABHrATEIbHBIE IEHTPHI, paboTa
BoJopocimy, «IIpocreiiimre», MBI (JBUTATENIbHAS,, COMAaTUYECKasT),
«CTpoeHue MbIIIB, « MblIlIeuHas MBIIIIEYHOE YTOMJIEHUE.
CUCTEMa» XapakTepu3oBaTh BUJIbI ABUKECHUS
OJIHOKJIETOYHBIX U MHOTOKJIETOYHBIX
OpPraHU3MOB.
OnuchIBaTh CKEJIETHBIE MBIIIIIBI U UX
pabory.
VYcranaBauBaTh B3aUMOCBSI3b MEXKITY
CTPOEHHUEM ONOPHBIX CUCTEM U
JNBH>)KECHUSIMA OPTAaHU3MOB
9.7 | Iluranue opraHu3MoB [Iuranue opranusmos. [lornomenue PackpriBath conepkanre TEPMUHOB U

BOJbI, YITICKHCJIOTO I'a3a U
MHUHCPAJIBHBIX BCIICCTB PACTCHHUAMMN.
IIuTanue >KMBOTHBIX.

MOHSATUN: TUTAaHUE, NTUILIEBaApPECHUE,
MUIIEBAPUTENbHBIC BAKYOJIH, KUIIIEYHAs
M0JIOCTh, MUILEBAPUTEIbHAS TPYOKa,
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BHYTpuIosiocTHOE U BHYTPUKJIETOYHOE
nuuieBapeHue. [lutanue no3BOHOYHBIX
XKUBOTHBIX. OTIENBI
NUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapuTEIbHBIE KETE3HI.
[InmeBapuTenpHas cucTeMa 4eoBeKa.
JdeMoucTpanuu

TabuIbl ¥ CXEMBbL:
«Ku1ie4HononoCTHbIED,
«IInmeBapurenpHas cucremay, «Cxema
IIATAHUS PACTEHUI».

O6GopynoBaHme: KUBbIE HK3EMILISIPbI
KOMHATHBIX PaCTeHUI; 000pyAO0BaHUE
JUIS1 IEMOHCTpALU IOYBEHHOTO U
BO3JIYILIHOT'O MUTaHUS PACTEHUH,
pacuieruieHus Kpaxmalia u OeJIKOB

noj AeiicTBueM (hepMEeHTOB

MUIIEBAPUTEIIBHBINA TPAKT,
MUIICBAPUTEIBHBIE JKEJIe3BI,
MUIIEBAPUTETHHBIC COKH.
XapaxkTepu3oBaTh MUTAHUE )KUBOTHBIX;
BHYTPHIIOJIOCTHOE M BHYTPUKIIETOUHOE
MUIIEBapeHUE.

Pasnuuate Ha n300pakeHusX (cxemax,
Ta0IuIax, MyJIsKaX) OTACIbI
MUIIEBAPUTEIHHOTO TPAKTA U
MUIIEBAPUTENHHYIO CUCTEMY YEJIOBEKA.
VYcraHaBIMBaTh B3aUMOCBSI3U MEKITY
CTPOCHUEM OPTaHOB MUIIIEBAPEHUSI

9.8

I[I)IX&HI/IG OpraHn3smMoB

JlpIxanue opranu3MoB. JlpIxanue
pacteHui. /[pIxaHne >KMBOTHBIX.
Huddysus razoB yepes MOBEPXHOCTh
KJIeTKkU. KOKHOE JIbIXaHueE.
JlpixaTenbHasi MoBepXHOCTh. XKabepHoe
Y JIETOYHOE JbIXaHue. Jlpixanue
MMO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIIOIIUOHHOE YCI0KHEHUE CTPOEHUS
JETKUX TTO3BOHOYHBIX )KMBOTHBIX.
JIpIxaTenbHasi CUCTEMA YEJIOBEKA.

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHSATUM: JbIXaHue, U Py3us, KOKHOE
JbIXaHUE, OPraHbl JbIXaHUs,
JbIXaTEeJIbHbIE JBUKECHUS, bIXATEIbHbBIN
LEHTP, JETOYHbIE O0BEMBI, KU3HEHHAS
EMKOCTb JIETKHUX.

XapakTepu30oBaTh bIXaHUE PACTCHUN;
JIBIXaHHUE )KUBOTHBIX U YEJIOBEKA.
OnuceIBaTh 3BOJIIOLMOHHOE
YCI0KHEHUE CTPOCHUS JIETKUX
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MexaHu3M BEHTWISIIIUY JIETKUX Y TITUIL
Y MJIEKONIUTArOMX. Perysanus
npixaHus. JlpixateabHbie 00bEMBI.
JdemoncTpauuu

Tabauipl 1 cxeMbl: «JlpIxaTeapHas
CHUCTEMaY.

O6opynoBanme: 000py0BaHNE
JUISL IEMOHCTPALIMK OTIBITOB

10 U3MEPEHUIO KU3HEHHOU EMKOCTH
JETKUX, MEXaHU3Ma JIbIXaTeJIbHBIX
JIBIDKEHUN

MMO3BOHOYHBIX KUBOTHBIX.
PaznuyaTe Ha n300paxeHusx (cxemax,
TabNHIax, MyJIsKax) TbIXaTeIbHYIO
CUCTEMY YeJIOBEKa.

OnuceIBaTh MEXaHU3M BEHTHIISAIIUU
JETKUX Y TITUI] ¥ MIICKOTTUTAIOIIHX.

Y cTaHaBIMBaTh B3aMMOCBSI3H MEXKTY
CTPOCHHUEM OPTaHOB JBIXaHUS U UX
(GYHKIUSIMU B OpTaHU3ME

9.9

TpancnopT BelecTs
y OpraHu3MOB

TpaHcnopT BEMIECTB y OPTaHU3MOB.
TpaHCIOPTHBIE CUCTEMBI PACTEHUM.
TpaHCIIOPT BELIECTB Y KUBOTHBIX.
KpoBenocHas cucrema u €€ oprassl.
KpoBeHnocHas crucrema m03BOHOUYHBIX
KUBOTHBIX U yenoBeka. Cepjiie,
KPOBEHOCHBIE COCY/IbI U KpOBb. Kpyrn
KpPOBOOOpAIIeHUS. DBOTIOIMOHHBIE
YCIOKHEHUS CTPOEHUSI KPOBEHOCHOM
CHUCTEMBI IMO3BOHOYHBIX KUBOTHBIX.
Pabora cepana u e€ perymsiusi.
JdemoncTpauuu

Tabnuibl 1 cxembl: «OpraHsl
LIBETKOBBIX pacTeHUN», «KOpHEBBIE
cucteMbly, «CTpoeHue cTeds»,
«CTpoeHue JIUCTOBOM MITACTUHKI,

PackpbiBaTh cofep:kaHue TEPMUHOB U
MOHSITUIA: TPAHCIIOPT BEUIECTB,
TPAHCTIOPT y PACTEHH, KPOBEHOCHAs
CUCTEeMa KUBOTHBIX, KPOBb, TJIA3Ma,
(hOpMEHHBIC AIIEMEHTHI,
KPOBOOOpAIICHHE, KPYTH
KPOBOOOpAIIICHHUS, CEPICTHBIN UK,
aumdoobpatienue, umda,
TUMQPaTHIECKHE COCY/TBI,
TuMQpaTHIECKHE Y3ITbl, BHYTPECHHSSA
cpelia OpraHusma.

XapakTepru30BaTh TPAHCIIOPT BEIIECTB
y pacTeHUid 1 OECTIO3BOHOYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
YKUBOTHBIX U YEJIOBEKA.
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((KpOBeHOCHaH CHUCTEMA»,
((KpOBCHOCHBIC CHUCTEMBbI ITO3BOHOYHBIX
ZKHUBOTHBIX»

Pa3znuyats Ha n300pakeHUsIX (CXeMax,
TabJIMIaX, MyJISKaX ) KPOBEHOCHYIO U
AUM(PaATHUECKYIO CUCTEMY YeJIOBEKa.
YcTaHaBIMBaTh B3aUMOCBSI3U

MEXy CTPOCHHEM OPTaHOB
KpOBOOOpaIieHus v X GyHKIUIMU

B OpraHu3Me

9.10

Brigenenue y
OpraHu3MOB

Beigenenue y oprann3mos. Beigenenue
y pacTeHul. Briienenue y KUBOTHBIX.
CokpaturenbHble Bakyoau. Oprasbl
BblJieTeHUs. DUIbTpanus, CEKpenus u
oOpaTHOE BCachlBaHHE KaK MEXaHU3MBI
paboThl opraHoB BelieneHus. CBS3b
IIOJIOCTH T€JIa ¢ KPOBEHOCHOMN U
BBIJICTIUTEIILHON CUCTEMAaMU.
Brinenenne y mo3BOHOUHBIX JKUBOTHBIX
u yenoBeka. [Touku. Ctpoenue u
GbyHKIITMOHUPOBaHKE HEPPOHA.
O6pa3oBaHre MOYH y YEJIOBEKa.
JdemMoncTpauuu

Tabuuiibl U cxeMbl: «BbiaenurensHas
CUCTEMA»

PackpsiBaTh cosiepxaHue TEPMUHOB U
MOHSTUI: BBIICIICHNE, TYTTaIlUs,
JIMCTOMA/l, COKPATUTENbHBIE BaKyOJIH,
W3BUTHIC KAaHAJIBIIBI, 3BE3UATHIC
KJIETKH, BBIJICITUTEIIbHBIC TPYOOUKH,
MaJIbITUTHEBBI COCYIbI, TOYKH,
MOYETOYHUK, MOUYEBOM ITy3bIPb,
HepoH, Moya.

XapakTepu3oBaTh MPOLECC BbIICICHUS
Yy PaCTEHUH U )KUBOTHBIX.

PaznuuaTe Ha n300paxeHusx (cxemax,
TabNMIaX, MyJIsKaX) BbIACIUTEIbHYIO
CHUCTEMY YeIOBEKa.

OnuceIBaTh MEXaHU3M
byHKUHOHUpPOBaHUS He(pOHA; Ipoliecce
00pa3zoBaHMs MOYH.

YcranaBnuBaTh B3aMMOCBSI3U

MEXIy CTPOCHHEM OPTaHOB
BBIJICJICHUS U MX (DYHKIIHSIMU

B OpraHu3Me
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9.11

3amura y opraHu3MoB

3amnmTa y OpraHu3MoB. 3alluTa

Y OAHOKJIETOYHBIX OPraHu3MOB. Criopbl
OaKkTepuil U LUCTHI MPOCTEUIITHX.
3ammTa y MHOTOKJIETOYHBIX pPACTCHUM.
Kyrtukyna. CpeacrBa macCUBHOM U
XUMHWUECKOH 3aluThl. OUTOHIIUIEI.
3ammTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI U UX
MPOU3BOJIHBIE. 3alIUTa OPraHU3Ma

oT 6one3Heit. iIMMyHHas cuctema
yenoBeKa. KileTouHbli M ryMOpaJIbHBIN
MMMYHUTET. BpOKIEHHBIN U
PUOOPETEHHBIN crierupuIecKuii
UMMYHHUTET. Teopus KIOHAIBHO-
cenektuBHOro ummynurera (I1. Dpnux,
®.M. bepaer, C. ToHerasa).
BocnanurenbHble OTBETHI OPIraHU3MOB.
Ponb BpoxAEHHOTO UMMYHHTETA

B Pa3BUTHH CUCTEMHBIX 3a00JI€BaHU.
JdemMoncTpauuu

Tabaump! 1 cxeMbl: «Koxay,
«Ummynurter», «CtpoeHue cTedsny,
«CTpoeHue JIMCTOBOU MIACTUHKI)

PackpeiBaTh conepikaHne TEPMUHOB U
MOHSATUI: KaIlCyJia, SHI0CIOPA, LIKCTA,
KYTHKYJIa, CPEJCTBA NaCCUBHOU
3aIUThl, CPEACTBA XUMUYECKOU
3alIUTHI, KO’KHBIE TIOKPOBHI,
UMMYHHUTET, UMMYHHasl CHCTEMA,
aHTHUI€H, AHTUTEJO.

XapakTepru30BaTh BUAbI 3AIIUTHI

Y OJTHOKJIETOYHBIX 1 MHOTOKJIETOUHBIX
OpIaHU3MOB.

OnuceIBaTh CTPOEHUE KOKHBIX
MOKPOBOB M MX MPOU3BOIHBIX.
Pa3znuyath Ha n300pakeHUsIX (CXeMax,
TabauIax, MyJIsKaxX) OpraHbl
VMMYHHOU CHCTEMBI YEJIOBEKA.

VY cTaHaBnMBaTh B3aUMOCBSI3U MEKIY
CTPOEHUEM OPraHOB 3alUThI U UX
(GYHKIUSIMU B OpraHu3Me

9.12

Paznpaxxumocts
Y PETyJISIIAS
Yy OpraHn3MOB

PazapaxuMocTh U perysims

y OpranusmoB. PazipaxumocTtb

y OAHOKJIETOYHBIX OPTaHNU3MOB.
Takcucel. Paznpa)xuMocTh U perysius

PackpbiBaTh cofepxaHie TEPMUHOB U
NOHATUI: Pa3IpaXKUMOCTb, PEryJIsLus,
TaKCHUCBhI, POCTOBBIE BELIECTBA
(ayKCHHBI), HEpBHAsI CUCTEMA,
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y pacteHuii. POCTOBBIE BEIIECTBA U KX
3HAYCHHE.

HepsHas cuctema u pedaexkropHas
peryJsnus y ;kuBoTHbIX. HepBHas
cucTeMa M €€ OT/AeJIbl. DBOJIOLIMOHHOE
YCJIOKHEHUE CTPOCHUSI HEPBHOM
CHUCTEMBI Y )KMBOTHBIX. OT/AeINbI
TOJIOBHOI'O MO3Ta O3BOHOYHBIX
XKUBOTHBIX. Pediekc u pednexkropHas
nyra. be3yCcioBHbBIE U YCIIOBHBIE
pediekchl.

['ymopanbpHas peryanus u
SHJOKPUHHAS CUCTEMA KMUBOTHBIX U
yenoBeka. JKene3bl 3HAOKPUHHON
CHUCTEMBI U UX TOPMOHBI. JlecTBHE
TOPMOHOB. B3auMOCBsI3b HEPBHOU U
SHAOKPUHHOU cucTeM. [ unoranamo-
runoduzapHasi CUCTEMa.

JdemMoncTpauuu
[loptper: W. I1. [T1aBnos.

Tabmuis! u cxeMbl: «CTpoeHue
ruapb, «CTpoeHue IaHapumn»,
«BHyTpeHHEE CTPOCHUE JOKIEBOTO
yepBsi», «HepBHas cucrema poioy,
«HepBHas cucrema JArymKmny,
«HepsHas cucrema
IIPECMBIKAOIINXCA», «HepBHas

peduiekTopHast perysius, pedIiekc,
pedexTopHas ayra, nepeIHui Mo3r,
MIPOMEKYTOUYHBIN MO3T, CPEAHUIN MO3T,
MO3K€4O0K, IIPOJOJITOBATHIA MO3T,
BEreTaTUBHAs HEPBHAsI CHCTEMA,
I'yMOPaJIbHASI PETyJIsiLUsl, TOPMOHBI,
SHAOKPHUHHAS CUCTEMA, THIIOTAJIaMO-
runogusapHasi CUCTEMA.
XapakTepu3oBaTh pa3ApaKUMOCTh

Yy OJJTHOKJIETOYHBIX OPTraHU3MOB U
PEPIEKTOPHYIO PETYIISALINIO

y ’KUBOTHBIX.

Pasnuuate Ha 300pakeHUsIX (cxemax,
Ta0JINLAX, MYJISDKAX ) HEPBHYIO CHCTEMY
U €€ OTIENbl; OT/AEIIbI FTOJIOBHOIO MO3ra
II03BOHOYHBIX JKUBOTHBIX.

OnuceIBaTh T'yMOPAJIBHYIO PETYJIALMIO
y JKUBOTHBIX.

Pa3nuuate Ha N300pakeHUX (CXEMaX,
TabauIax, MyJIsDKaX) SHIOKPUHHYIO
CUCTEMY JKMBOTHBIX U YEJIOBEKA.
HaspiBats xene3bl 3HIOKPUHHON
CUCTEMBI YEJIOBEKA U BbIpAOATHIBAEMbIE
YUMU TOPMOHBI.

OnuceIBaTh 1€HCTBUE TOPMOHOB.

Y cTaHaBIMBaTh B3AMMOCBSI3H MEXIY
CTPOCHHUEM OPraHOB HEPBHOM U
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cuctema ntuny, «HepBHas cucrema
MJIEKOMUTaromux», « HepBHas cuctema
YeJI0BeKay, « JHIOKPUHHAS CUCTEMAY,
«Pednexcy.

Ob6opyaoBaHme: MOJICJIN TOJIOBHOTO
MO3Ta Pa3InYHbIX )KUBOTHBIX

SHAOKPUHHON CUCTEM U UX QYHKUIUIAMHU
B OpraHu3Me.

XapakTepu3oBaTh IBOJIIOIMOHHOE
YCIIOKHEHUE CTPOEHUSI HEPBHOMN
CHUCTEMBI Y KUBOTHBIX

Htoro wacos o teme 17
10. | Tema «PASMHOXXEHUE U PABBUTUE OPI'AHU3MOB»
10.1 | ®opmbl pa3MHOKEHUS 1 DopMBbI Pa3MHOKEHHS OPTaHU3MOB: PackpsiBaTh coaepkaHre TEPMUHOB U
OpraHu3MOB Oecrionoe (BKII0Yasi BEreTaTUBHOE) U MOHSTUI: Pa3MHOXKEHHE, POCTOE

roJioBoe. Buapl Oecmonoro
Pa3MHOXKEHUA: TOYKOBAHUE,
cropyJsiius, parMeHTanus,
KJIOHUPOBAHHUE.

JdemMoncTpauuu

Tabnuiel 1 cxeMbl: «BereraTuBHOE
pasMHOKeHUe», « Tumbl 6ecrnooro
pa3sMHOXEHUsD, «PazMHOKEHHE
XJIAaMHUJIOMOHAAB», «Pa3MHOKEHHE
3BIJICHBD), «Pa3MHOXKEHHE THIAPBDY

NieJIeHue, MOYKOBAaHUE, CIIOPYJISIIHS,
BEreTaTUBHOE Pa3MHOKECHHE,
(dbparmeHTaIys, KIOHUPOBAHUE, TAMETHI,
criepMaTo3ou1 (CriepMHuil), SIeKIeTKa,
3UroTa, KOHBIOT ALK

[TepeuuncnsaTb 0COOEHHOCTH OECIIOIOTO
Y TI0JIOBOTO PA3MHOKEHHSI OPTaHU3MOB.
XapakTepu3oBaTh CYIIHOCTb U (POPMBI
0ecrooro pa3MHOKEHHSI OPraHU3MOB;
OMoIOrHUecKOoe 3HaYeHHEe OECToI0ro
Pa3MHOKEHHS.

Paznuyate criopy kak
CHEIHNAIM3UPOBAHHYIO KIIETKY,
peIHa3HAYeHHYIO JIJIsl OECI0JI0T0
Pa3MHOKEHUs, U CIIOPbI OAKTEpUH.
OOBSICHATH MPEUMYILIECTBA TTOJIOBOTO
Pa3MHOXEHUS Ha/T OECTIOIBIM.
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PackppiBaTh poJib KIIOHUPOBAHUS
B CEJICKIIMU U CEJIbCKOM XO351CTBE

10.2

[losoBoe
Pa3MHOXEHHUE.
Meiios

[TonoBoe pazmuoxenue. [1onosbie
KJIETKHU, Wi raMeTsl. Meiio3. Ctaguu
Meno3sa. [loBenenne xpomocom

B Melo3e. KpoccuHrosep.
buonornueckuii cMbIC Meiio3a u
IIOJIOBOTO TTporecca. Menos u ero
MECTO B JKM3HECHHOM IIUKJIE
OPraHUu3MOB.

JdeMoucTpanuu

Tabuuibl U cxeMbl: «Mero3y,
«XpOMOCOMBI»

PackpriBath conepkanre TEPMUHOB U
ITOHSTHIA: MEIi03, OMBAJICHTHI,
KPOCCHUHI'OBEp, UHTEPKUHE3,
HE3aBUCHUMOE PACIPENECIICHHUE;
KPOCCHUHTOBED.

Paznuuate Ha n300pakeHMsIX (cxemax,
Ta0JIMIIaX) U MUKpOIIperapaTax 3peJible
MIOJIOBBIE KJIETKH MIIEKOITUTAOIIUX U
OpraHbl Pa3MHOKEHHUS BBICIITUX
pacTeHUi.

PackpeiBaTh CylIHOCTh M€M03a,
XapaKkTeprU30BaTh €r0 OTAECIbHBIE
CTaJUU.

Onpenenste MECTO Melo3a

B )KM3HEHHBIX [IUKJIAX PA3JIMYHbBIX
OpPraHU3MOB.

OOBACHATH OMOJIOTUYECKU CMBICIT
KPOCCHUHI'OBEpA, ONIUCHIBATH €T0
MEXaHH3M.

CpaBHUBATH MENO3 C MUTO30M;
pa3iinyaTh OTACJIbHBIC UX CTATUN

Ha MUKpOIIpenapaTax u n300paKeHusIX
(cxemax, TabauIAX).

PackpbIBaTh 3BOIOIIMOHHOE 3HAUEHUE
MIOJIOBOT'O PA3MHOKEHUSI OPTaHU3MOB
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10.3

l'amerorenes.
O6pazoBanue u
Pa3BHUTHE MOJIOBBIX
KIIETOK

[Ipen3aponapiieBoe pa3BUTHE.
['amerorenes y xuBOTHBIX. [10710BBIE
enesbl. O0pa3oBaHue U pa3BUTHE
MOJIOBBIX KJIeTOK. CriepMaToreHes u
ooreHes. CTpoeHue MOJIOBBIX KIIETOK.
Om010TBOpEHHE 1 SMOPHUOHATEHOE
pa3BUTHE KUBOTHBIX. CTIOCOOBI
OIJIOAOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [laprenorenes.
JdemoncTpauuu

Tabauiel U cxeMbl: «I aMeToreHesy,
«CtpoeHue SMIEeKIETK U
CIIEpPMATO30UI».

O6opynoBaHme: CBETOBOM MUKPOCKOTT;
MUKpOIpEnapaThl SSUIEKIECTOK U
CIIEpMATO30UI0B.

JlabopaTtopHasi pabora «3yueHue
CTPOEHHUS MOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpompenapaTax»

PackpriBath conepxanne TEpMUHOB U
IIOHATUI: TaMETOT€HE3, CIIEPMATOICHES,
OOT€He3, CEMEHHUKH, SIMYHUKH,
CIIEPMATOrOHUH, CLIEPMATOLIUTHI,
criepMaTHAbl, CIEPMATO30U/IbI,
OOT'OHUH, OOLUTHI, ITOJSAPHBIE TENBIA,
SIMLIEKJIETKA, aKpOCOMa.

[Iepeuncars cTaguy raMeToreHesa

Y ’KUBOTHBIX.

OnuceIBaTh NPOLECC TAMETOIEHE3A U
€r0 MEePUObl, CTPOEHHUE MTOJIOBBIX
KJICTOK.

Pa3znuuats ocoO0eHHOCTH
CIIEpMaToOreHesa u OOreHesa.
OnuceIBaTh NPOLIECCHl OCEMEHEHHMS U
OIUIOIOTBOPEHUS, PA3HbIE BAPUAHTHI
IIapTEeHOTeHEe3a

10.4

NunuBunyansHOE
pa3BUTHE
OPTaHU3MOB —
OHTOTEHE3

NupuBuayansHOE pa3BuTHe
OpraHu3MOB (OHTOTCHE3).
DOMOPHOJIOTHS — HayKa O Pa3BUTHH
opranu3MoB. Mopgoeenes — o0na

U3 2N1aBHLIX NPOOIEM IMOPUOTIO2ULL.
Konyenyus mopgoeernos u mooenu
mopgoeenesa. Ctanum >SMOpUOTEHE3a
YKUBOTHBIX (Ha IPUMEPE JIATYIIIKH ).

PackpsiBaTh cosiepxaHue TEPMUHOB U
MOHSATUI: OIUIOJOTBOPEHUE, 3UTOTA,
OJlacTromep, aKpOCOMHas peaxius,
MPOHYKJIEYC, TAPTEHOT €HE3,
aMOpHoOTeHes, 1pobiieHue, 6acrya,
MOpYJIa, racTpyJia, HeUpyna,
OpraHoreHe3, YKToiepMa, Me30/1epMa,
SHTOZIEpMa, LIeJIOM, HEpBHas TpyOKa,
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)

Hpobnenue. Tumsl gpodieHus.
Llemepmunuposannoe u
HeOdepMUHUPOBAHHOe Opob.ieHuUe.
Bnacmyna, munvl 61acmyn.
OcoOenHoctu ApobOIeHUS
MJIEKOMUTAIOIINX. 3apObIIIEBbIE
JUCTKU (TacTpyisinus). 3aKiiajika
OpPraHoOB M TKaHEW U3 3apOJBIIIEBIX
JIMCTKOB. B3anmMHoOe BIusgHUE YacTeun
Pa3BUBAIOLLIETOCS 3apObIIIa
(aMOpuoHaITbHASI MHAYKITHS ). 3aKIaaKa
IJJaHA CTPOEHUS AKUBOTHOTO KaK
pe3yabTaT UEPAPXUYECKUX
B3aUMOJEHUCTBUN I'eHOB. BinsiHue
Ha YMOpPUOHATIBLHOE Pa3BUTHE
pa3IMYHBIX (PAKTOPOB OKpY-Karouiei
Cpenpbl.

JdemoncTpauuu

[Toprper: X. [lIneman.

Tabsuiibl ¥ cxembl: «OCHOBHbBIE CTA/IUU
OHTOTEHE3A.

Oo6opynoBanme: mojienb «Lukmn
Pa3BUTHUS JISTYIIKK»

XO0p/a, KAIIe4Has TpyoKa.
Onpenensatb SMOPUOHAIIBHBIN TEPUO]T
pa3BUTHUS OpPraHU3Ma U OMUCHIBATH
OCHOBHbIE 3aKOHOMEPHOCTHU
JIpoOJieHust — 00pa3oBaHUE
OJIHOCJIOMHOTIO 3apO/IbIIIa — OJIACTYJIbI;
3aBUCHUMOCTB X0/1a JPOOJICHUS

OT KOJINYECTBA )KEJITKA B THIEKIICTKE;
racTpyJsiliuIO U OPTaHOTEHE3.
OOBsAcCHATD dTanbl U HepeHInPOBKU
TKaHEel, 00pa30BaHusl OPraHOB U CUCTEM
OpIaHOB.

XapakTepu30BaTh PErYJIALUIO
AMOPUOHAIILHOTO Pa3BUTHUS;
JNETEPMUHALUIO U SMOPHOHAIBHYIO
UHIYKIINIO; TeHETUYECKUI KOHTPOJIb
Pa3BUTHSL

OO00CHOBBIBATh BPEAHOE BO3/ICUCTBUE
Ta0AYHOTO JIbIMa U aJKOT0JI HA XOA
AMOPUOHATBHOTO U
NOCT3MOPHUOHAIIBHOTO Pa3BUTHS
OpraHu3Ma 4ejoBeKa

10.5

Poct u pa3sutue
YKABOTHBIX

Poct u pazBuTHe JXKUBOTHBIX.
[TocTaMOpHOHANTBHBIN TEPUO/I.
[Ipsimoe 1 HepsiMOe pa3BUTHE.
Pa3zButue ¢ meramopdozom

PackpeiBaTh coepkaHue TEPMUHOB U
MOHSITUI: OHTOI'CHE3,
OCT3MOPHOHAIBHOE Pa3BUTHE,
meTamopo3, TMIUHKA, POCT, CTApEHUE,
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y 0€CII03BOHOYHBIX U TTO3BOHOYHBIX
YKUBOTHBIX. brosornuyeckoe 3HaueHue
PSIMOTO W HEMPSIMOTO Pa3BUTHUSL, UX
pacnpoCTpaHeHue B Mpupoje. Thmbl
pocTa KUBOTHBIX. DAKTOPHI pETyJIALIUU
pocTa >KMBOTHBIX U uesioBeka. Ctaauun
NOCTAMOPHUOHAIIBHOTO PA3BUTHA Y
YKUBOTHBIX U 4enoBeka. [leprosl
OHTOreHe3a yenoseka. CtapeHue u
CMEPTh KaKk OMOJIOrMYE€CKUE MPOLECCHI.
JdeMoucTpanuu

Tabauiel u cxembl: «IIpsamoe u
HETpsAMOE pa3BUTHEY, «PazBuTtue
MaMCKOr0 )XyKa», «Pa3Butue capanum,
«Pa3BuTHe JIArymKm».

IIpakTH4yeckas padora

«BpIsIBIIEHHE IPU3HAKOB CXO/ICTBA
3apOJIbIIIEH TO3BOHOYHBIX KUBOTHBIX)

CMEpTh.

XapakTepu3oBaTh MOCTIMOPHUOHATILHBIN
MIEPUO]T PA3BUTHSI OPTAHU3MA U €TO
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh MPSIMOE Pa3BUTHE U
€ro MepUo/IbI.

N3narats coaepxanue Teopuit
CTapeHUsi OPraHu3MOB.

OOBICHATH OMOIOTHYSCKUU CMBICIT
pa3BUTHUs ¢ METaMOP(PO30M

10.6

PasMmHOXeHue u
pa3BUTHE paCTCHUN

Pa3zMHOX€eHME 1 pa3BUTHE PACTEHUM.
lMameTtodut u ciopodur. Meiio3

B JKM3HEHHOM LIMKJIE PACTEHHM.
O6pa3oBaHue crop B mporecce Meno3a.
I'amerorenes y pacteHui.
Ono10TBOpEHKE U pa3BUTHE
PaCTUTEIIBHBIX OPTaHU3MOB. J[BOMHOE
OIUIOAOTBOPEHUE Y LIBETKOBBIX
pactenuil. OOpa3oBaHuE U pa3BUTHE

PackpeiBaTh cofep:kaHue TEPMUHOB U
MOHATUM: TaMeTODHUT, CIOPOPHUT,
aHTEPUANH, APXETOHUH, 3aPOCTOK,
MEracriopa, 3apOoAbIILIEBbIA MELIOK,
CUHEPTHU/IbI, aHTHITOABI, MUKPOCTIOPA,
MBUIBLIEBOE 3€PHO, IBOMHOE
OILIOIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOuH, Mepro/Ibl OHTOTCHE3a
I[BETKOBBIX PACTCHHUH.
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CEMEHHU.

MexaHu3MBbl pETyJISIIIUY OHTOTE€HE3a
Yy PaCTCHUH U )KUBOTHBIX.
JdeMoucTpanuu

[Toptpert: C. I'. HaBamuH.
Tabmuiel u cxembl: «J[BoiiHOE
OIJIOAOTBOPEHUE Y LIBETKOBBIX
pactenuit», «CTpoeHue ceMsH
OJHOJOJIBHBIX U ABYJAOJIbHBIX
pacteHuit», « Ku3HEHHbIN LUK
MOPCKOM KanycTb», «  K1u3HEeHHbIN
UK MXa», «’KHN3HEeHHBIN UK
MarnopOTHUKAY, « KM3HEHHBIN UK
COCHBI».

JlabopaTopnasi paGora
«CTpoeHue OpraHoB Pa3MHOKEHUS
BBICIIIMX PACTEHUIN

XapakTepu30BaTh 0COOEHHOCTH
0€CII0JIOTO U MOJIOBOTO Pa3MHOXKEHUS
LIBETKOBBIX PACTEHUM.

Bb1aensaTe 0COOEHHOCTH MPOTEKaHUS

raMCTOrcHeC3a y IBETKOBBIX paCTeHI/II;'I.

OmnuceIBaTh MPOIECC TBOWHOTO
OTUIOZIOTBOPEHUS y IIBETKOBBIX
pacTeHul U OOBSICHATD €ro
IPEUMYIIIECTBA [10 CPABHEHUIO

C OTIOIOTBOPEHUEM Y CTIOPOBBIX U
TOJIOCEMEHHBIX

Htoro

9acCoB I10 TEMC

8

11

Tema «I'eHeTHKA — HayKa 0 HACJICACTBCHHOCTH U USMEHYHUBOCTH OPTraHU3MOB»

11.1

I/ICTOpI/IH CTaHOBJICHHUA
" PAa3BUTHA TCHCTUKU
KaK HAaYKH

1

HcTopust cTaHOBIIEHUS ¥ Pa3BUTHS
TeHETUKH KaK Hayku. PaGoTbl

I'. Menpens, I'. ne ®pusza, T. Moprana.

Ponb oTeuecTBEHHBIX YUEHBIX

B PAa3BUTUU FeHETUKHA. PabOTHI

H.K. Konsnosa, H.I1. BaBuiona,

A.H. benosepckoro, I'.Jl. Kapneuenko,

PackpsiBaTh cozepkaHue TEPMUHOB U
MOHSTUN: T€HETHUKA, I'CH.
JleMOHCTpUpOBAaTh 3HAHKS UCTOPUU
BO3HMKHOBEHUS T€HETUKHU.
XapakTepu30BaTh OCHOBHBIEC TaIIbI
pPa3BUTHS TCHETHKHU KaK HAyKU
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1O.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

JdeMoucTpauuu

[Toprpetsl: I'. Menaens,

I'. le ®pus, T. Mopras,

H. K. Koasnos, H. 1. BaBunos,

A. H. benozepckuii,

I'. JI. Kapneuenko,

1O. A. ®unumyenHko,

H. B. Tumodeen-PecoBckuii

11.2

OCHOBHBIC IOHSITUS U
CHMBOJIBI TCHCTHUKHU

OCHOBHbBIE T€HETHYECKUE MOHATHS U
CHUMBOJIBL. [ OMOJIOrMYHBIE XPOMOCOMBI,
aJUIEIbHBIC T€HbI, AIbTEPHATUBHBIC
MIPU3HAKH, JOMUHAHTHBIN U
pPELIECCUBHBIN MTPU3HAK, TOMO3UT0TA,
TeTEPO3UT0Ta, YUCTAs TUHUS, THOPUIBI,
re”otur, eHoTun. OCHOBHbIE METObI
TCHETUKU: TUOPUIOTIOTUICCKUH,
LHUTOJIOTUYECKU, MOJICKYJISIPHO-
TE€HETUYECKUU.

JdeMoucTpanuu

Tabmuipl: «MeToIbl TCHETUKHY,
«CXeMBI CKpEINBAHUS.
JlabopaTopnasi paGora

«/Ipo3o¢una kak OOBEKT TeHETUYECKUX
HUCCJICTOBaHUI

PackpsiBaTh coaepkaHne TEPMUHOB U
MOHSTUI: HACIEACTBEHHOCTb,
HACJIEIOBAHUE, U3MEHYNUBOCTb,
reHOTHII, (DEHOTHII, TEHOM, JIOKYC,
XPOMOCOMBI, aJUIeJIbHbIE T€HBI (AJUIEIIN),
aNbTEPHATUBHBIC IPU3HAKH,
TOMO3UI0Ta, TE€TEPO3UTOTA,
JIOMUHAHTHBIA IPU3HAK, PELECCUBHBIN
MIPU3HAK, YUCTas TUHUS, THOPUJIBI.
[Tonb30BaThCSA TEHETUYECKOU
TEPMHUHOJIOTHEN U CHMBOJIMKOMN

JUIS 3aIICH CXEM CKPEILIMBAHUS

NToro uacoB o teme
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12

Tema «3aKOHOMepHOCTH HaCJIE€ACTBCHHOCTH)

12.1 | 3akoHOMepHOCTH 2 MonoruOpuaHoe CKpeluBaHue. PackpsiBaTh coepxaHue TEPMUHOB U
HacJIeJOBaHUs [IepBb1ii 3ak0H MeHiens — 3aKOH MOHSATUIN: MOHOTUOPHUTHOE
MPU3HAKOB. eMHO00pa3usi THOPUIOB ITEPBOTO CKpEILIMBAaHUE, YUCTOTA TaAMET,
MonorubpugHoe nokoJjeHus. [IpaBuiio TOMUHUPOBaHUS. | JOMUHHUPOBAHKE, PACILEIUICHHUE
CKpEIUBaHKE Bropoii 3akon Menpens — 3aKkoH IIPU3HAKOB.

pacIIEIUICHUs TPU3HAKOB. OnuceiBaTh onbITh I'. Menaemns
[uTonornueckre OCHOBBI 10 U3YYECHUIO HACJIEIOBAHUS OJTHOU
MOHOTHOPHUIHOTO CKPEIIUBAHMS. napbl NPU3HAKOB y TOPOXa MOCEBHOTO.
['mnoTe3a 4ucTOTHI TaMeT. [TpuBoauTH (HOPMYITUPOBKH MEPBOTO U
JdeMoucTpanuu BTOpOTo 3aKoHOB I'. Menaens (3akoHa
IHoptper: I'. Menpeins. eIMHOO00pa3usi THOPUIOB IEPBOTO
Tabuuibl u cxembl: «IlepBblii 1 BTOPOW | TOKOJICHHS, 3aKOH PaCIICIIICHUS
3aKOHBI MeHaemns . MPU3HAKOB) U OOBSICHSITH UX
O0opynoBanme: MOJENb LIUATOJOTUYECKUE OCHOBBI.

JUIS1 IEMOHCTPAIUK 3aKOHOB CocTaBnsiTh CXeMbl MOHOTHOPHUIHOTO
eIMHO00pa3usi THOPUIOB IIEPBOTO CKpEILIUBAHUA U pelIaTh FTEHETUYECKUE
MTOKOJICHHSI ¥ PACIICTUICHUS MPU3HAKOB; | 33J]a4l HA MOHOTHOPUIHOE

CBETOBOU MUKPOCKOI, MUKPOIIpENapar: | CKpEeLIMBaHNE

«/Ipo3odumnay.

IIpakTuyeckasi padbora «M3yuenue

pe3ynabTaTOB MOHOTHOPUTHOTO

CKpEIIUBAaHUA Y APO30(DUIIBD)

12.2 | Anammsupytoriee 1 AHaIM3UPYIOLIEE CKPEUTUBAHUE. PackpsiBaTh coaepkaHue TEPMUHOB U
CKpeLBaHue. [IpomexyTOUHBIN XapakTep MOHSATUI: AaHATU3UPYIOIIEE
Henonnoe HacnenoBanus. Paciensienue CKpeEILUBaHUE, HETIOJTHOE
JOMUHUPOBaHUE IIPU3HAKOB ITPU HEMIOJTHOM JOMUHHUPOBAHKE, KONOMUHUPOBAHHUE.
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JTOMUHUPOBAHUMU.
JdeMoucTpanuu

TabsuiIbl U cXeMbl: « AHATU3UPYIOIIee
CKpeluBaHue», «HenomnHoe
JIOMUAHHUPOBAHUE

CocTaBisTh CXEMbI aHAJTU3UPYIOLIETO
CKpEILMBAHUA U pelIaTh TEHETUYECKUE
3a1a4M Ha aHAJIU3HUPYIOLLEE
CKpEIIMBAHNE U HETIOJIHOE
JOMUHUPOBaHUE

12.3 | JlurubpumgHoe JurubpuaHoe ckpemrBanue. Tpetuit PackpriBaTh copepxaHmue TEPMUHOB U
CKpEILLMBaHUE 3aKOH MeH/iens — 3aKOH He3aBUCUMOI'0 | TOHSTUI: TUTHOPUIHOE CKpEIIMBaHUE,
HAaCJIEJOBAaHUS IPU3HAKOB. (beHOTUNMYEeCKUN pajuKal.
[luTomornueckrue OCHOBBI OnuceiBath onbITH I'. MeHnens no
JTUTHOPUTHOTO CKPEUTUBAHUS. M3YUYEHHIO HACIEOBAHUS IBYX Iap
JdemoHcTpauuu IIPU3HAKOB Y TOPOXa MOCEBHOTO.
[Toptper: I'. Menueins. [TpuBoaUTE (HOPMYITUPOBKY TPETHETO
Tabauiel u cxembl: « TpeTuil 3akoH 3akoHa ['. Menpens (3akoHa
MeHnnens». HE3aBUCHUMOTO HACJIEIOBaHUS
O6opynoBanme: MOJCIb MIPU3HAKOB) U OOBSICHITH €TO
JUISL IEMOHCTPALINK 3aKOHA LIUATOJOTUYECKUE OCHOBBI.
HE3aBUCHUMOTO HACJIEIOBAHUS [IprMeHsTh MATEMATUYECKUN PACUET C
IIPU3HAKOB; CBETOBO MUKPOCKOII; MOMOILBbIO (PEHOTUITMYECKOTO paIuKalia
MuKponpenapar «Jpo3odumay. Y METO/1a IEPEMHOKEHUST BEPOSITHOCTEMN
IIpakTnueckas padora BAPUAHTOB PACUICIIJICHUS ITPU3HAKOB Y
«M3yuenue pe3ysabpTaToB MOTOMKOB 1O (DEHOTHUITY ¥ TEHOTHUITY.
TUTHOPUTHOTO CKPEITUBAHUS CocTaBysTh CXEMbI JUTHOPUIHOTO
y 1p030huUIIbD» CKPELIMBAaHU U PEIIAaTh FTEHETUYECKUE
3a/1auv Ha TUTUOPUTHOE CKPELMBAHUE
12.4 | Cuennennoe CuemieHHOE Hacae0BaHNE NPU3HAKOB. | PacKkpbIBaTh coaep:kaHre TEPMUHOB U
HACJICJOBAaHNE Pa6oter T. Moprasna. CrienieHHoe MOHSATUI: CUCIUICHHOE HACJIEOBAaHHUE,
IIPU3HAKOB. HAaCJIEOBaHUE I'€HOB, HAPYLIEHUE HapyIIEeHUs CUEIUICHHS TEHOB,
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XpoMocoMHas TeOpust
HACJIEICTBEHHOCTH

CLETICHHS MEK/Ty TEHAMU.
XpoMOCOMHas TEOpUs
HACJIEICTBEHHOCTH.
JdemoncTpauuu

[Toprper: T. Mopras.

Tabmuibt 1 cxeMbl: «ClieTieHHOe
HacJIEJOBaHHUE MPU3HAKOB

y Ip030(UIIBD».

OobopynoBanme: MOIEIb

JUIS1 IEMOHCTPALUU CIEIMIIEHHOTO
HAaCJIEJOBaHUS IPU3HAKOB.

KPOCCHUHTOBEp, PEKOMOMHAIMS T€HOB,
TEHETUYECKUE KapThl, MOPTAHU/IA.
[IpuBOoUTH GOPMYIUPOBKH 3aKOHOB
Moprana (3akoHa CIEIIJICHHOTO
HacJICIOBAaHMS T€HOB U 3aKOHA
HapyIICHUS CLIETUICHUSI MEXK/Ty T€HAMM )
1 OOBSACHATH UX IIUTOJIOTHYSCKHUE
OCHOBBI.

[TepedncisiTh OCHOBHBIE TTOJIOKEHUS
XPOMOCOMHOW TEOpUHU
HaCJICACTBEHHOCTH.

Pemiats reneTnueckue 3a1a4un

Ha CIIeIIJICHHOE HacCJICIOBAaHNE I'€HOB U
HapYUICHHUE CUEIUICHUSI MEK 1y TeHaMU

12.5

['eneTnka mosna

I'enernka noma. XpoMOCOMHBIN
MEXaHU3M OIIPEEJICHUs [0JIA.
AyTOCOMBI U MOJIOBBIE XPOMOCOMBI.
['omorameTHBIN U reTeporaMeTHbIN
noJ1. ' eneTnueckas CTpykrypa
MOJIOBBIX XpoMocoM. HacnenoBanue
IIPU3HAKOB, CLIETUICHHBIX C ITOJIOM.
JdemMoncTpauuu

Tabaunp! 1 cxeMbl: «[ eHeTHKa mojay,
«Kapuorum uenosekar, «Kapuorun
npo3oduiby, «KapruoTun nTuiibn

PackpeiBath coiep:kaHre TEPMUHOB U
MOHSATUI: ayTOCOMBI, MIOJIOBbIE
XPOMOCOMBI, TOMOTaMETHBIN MO,
reTeporaMeTHbIN MOJL.

OOBACHATH XPOMOCOMHBIN MEXaHU3M
onpe/eIeHus 10J1a y OPTraHu3MOB.
[TpuBOAUTH IPUMEPHI HACTEAOBAHUS
MPU3HAKOB, CLICTVICHHBIX C MTOJIOM.
CocTaBsiTh CXEMbI CKPEILIMBAHUS U
pelaTh TeHeTUYeCKHe 3aa4i Ha
HacJIeJOBAaHUE TPU3HAKOB, CLIETIIIEHHBIX
C TI0JIOM.
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[IpuBOAUTE IPUMEPHI TEHETHYECKUX
3a0onieBaHui U 1e(hEeKTOB

y OpraHU3MOB, CBSI3aHHBIX C MIOJIOBBIMU
XPOMOCOMaMHU

12.6 | I'enoTum kak
[EJIOCTHAI CUCTEMA

I'eHOTHN KaK 11€IOCTHAS CUCTEMA.
[ImenoTponust — MHOKECTBEHHOE
JercTBye reHa. MHOKECTBEHHbBIN
aienu3M. B3aumoaencraue
HEaJlJIeJIbHbIX T€HOB.
KommieMeHTapHOCTB. DnncTas.
[Tomumepus.

I'eneTnueckuii KOHTPOJIb PA3BUTHUSA
paCTEHUI, )KUBOTHBIX U YEJIOBEKA, a
Takke PU3NOTOTHIECKUX TTPOIIECCOB,
MOBEJICHUS] 1 KOTHUTUBHBIX (DYHKITHH.
['eHeTyeckue MeXaHU3MBI
CHUMOHMOTcHEe3a, MEXaHU3MBI
B3aUMOJECUCTBUSA «XO35HUH — [apa3uT»
U «XO35TMH — MUKPOOHOMY.
['eHeTyeCcKMe aCIEKThI KOHTPOJIS U
W3MEHCHMS HACJICACTBECHHOM
nH(pOpMaIK B TOKOJIEHUSIX KJIETOK

Y OPTaHU3MOB.

JdemMoHcTpauuu

Tabym1bl M cXeMBbl: «MHOKECTBEHHBIN
aJyieau3my»; « B3aumoielicTBUe reHOBY

PackpsiBaTh coaepkaHre TEPMUHOB U
MOHSATHUIN: MHOKECTBEHHOE JICHCTBUE
reHa (TierioTpornus),
KOMIIJIEMEHTAPHOCTb, AIIUCTA3,
MTOJIUMEPHUSL.

Onpenensatb GopMbI B3aUMOICHCTBUS
aJUICJILHBIX U HeaJUICJIbHBIX TeHOB.
[TpuBOANTH NPUMEPHI INIEHOTPOITHOTO
JICUCTBUS T'€HOB.

Pemarts reneTndeckue 3agaun

Ha B3aMMOJICHCTBHE HeaICIbHBIX
T'CHOB

NToro uacoB o teme

10
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13

Tema «3aKOHOMepHOCTH HU3MCHYUBOCTH»

13.1 | U'3sMeHYuBOCTH 1 B3aumopelicTBre reHoTuIa u Cpesl PackpsiBaTh coaepkaHre TEPMUHOB U
IIPU3HAKOB. Bubl npu popmMupoBaHUH (PEeHOTHUTIA. MOHATHUN: U3BMEHYUBOCTb,
U3MEHYMBOCTH N3MeHYMBOCTB ITPU3HAKOB. HEHACJIE/ICTBEHHAs] '3MEHUYHUBOCTD,

KayecTBeHHbBIE M KOTMYECTBEHHBIE HACJICCTBEHHAS NU3MEHYUBOCTb.
IIpU3HaKA. Buapl ”3MEHUYNBOCTH: CpaBHUBATH HEHACTIEACTBEHHYIO
HEHACJICICTBEHHAs U HACIIEACTBEHHASA. | U3MEHYMBOCTH C HACJIEICTBEHHOM.
JdemoncTpauuu [IprBoaNUTH IPUMEPHI KAYECTBEHHBIX U
Tabmuie! u cxemsl: «Buabt KOJIMYECTBEHHBIX MMPU3HAKOB
U3MEHYUBOCTH. OpraHU3MOB, POSIBJICHUN
OO0opynoBaHme: )XUBbIE U TepOapHble | y OpraHU3MOB HEHACIICICTBEHHOW
DK3EMIUIAPHI KOMHATHBIX PACTEHUN; HACJIEACTBEHHON N3MEHYHBOCTH
pucyHku (¢oTorpadun) >KMBOTHBIX

C Pa3IMYHBIMHU BUJAMHA U3MEHYMBOCTH

13.2 | Moau¢ukannonsas 2 MoaudukairoHHast U3MEHUYHUBOCTb. PackpriBath conepkanre TEPMUHOB U
U3MEHYHMBOCTD Ponb cpenpl B popMupoBannu HNOHSTUN: MOAU(PHUKAIIMOHHAS, WIH

MO (PUKAITIOHHON H3MEHYUBOCTH.
Hopwma peakiuu npusHaka.
BapuanmoHHbI psAI 1 BapualMOHHAS
kpuBas (B. Moranncen). CBolicTBa
MOAU(PUKAIIMOHHON U3MEHUHUBOCTH.
JdemMoncTpauuu

TabuIbl ¥ CXEMBbL:
«MomudukamoHHast U3MEHYUBOCTHY.
OOGopynoBaHme: XuUBbIC U repOapHbIC
AK3EMIUISIPbl KOMHATHBIX PACTEHUM;
pucyHku (pororpadun) >KUBOTHBIX

dbeHoTunM4ecKas, "3SMEHUIUBOCTb,
BApUAHTA, BApUALIMOHHBIN PS,
BApUALlMOHHAsI KPUBAasi, HOpMa
peaKuuu rnpu3Haka,

Mo au(UKAITIH.

XapakTepu3oBaTb CBOMCTBA
MOAU(PUKAIMMOHHON N3MEHUNBOCTH.
[Toka3bIBaTh pOJIb YCIOBUM BHEIIHEN
Cpebl B pa3BUTUU MOJIU(DUKAIIMOHHOM
W3MEHUYMBOCTH Y OPraHU3MOB.
CtpouTh BapuallMOHHBIE PSIAbI U
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C mpuMepamMu MOAU(PUKAIIMOHHON
VM3MEHYNBOCTH.

JlabopaTopnasi paGora
«HccnenoBanne 3aKOHOMEPHOCTEN
MOAU(PUKAIIMOHHON N3MEHUYNBOCTH.
[TocTpoenune BapuaiMOHHOTO psifa U
BAPUALIMOHHON KPUBOW»

rpaduK KpUBOM HOPMBI pEAKIIUU
IPU3HAKOB Y Pa3JINYHbIX OPTraHU3MOB

13.3 | 'eHoTHIIUECKAS ['enoTHMIIMUECKAs N3MEHYUBOCTb. PackpeiBath conepxanne TEpMUHOB U
WU3MEHUYUBOCTb. CBolicTBa F€HOTUIIMYECKOU HNOHSATHUN: KOMOMHATUBHAS
Komb6unaruBHas WU3MEHYHMBOCTU. BUABI FEHOTUIIMYECKON | N3MEHYHUBOCTh, MyTal[AOHHAS
U3MEHYUBOCTb U3MEHYUBOCTU: KOMOMHATHBHAS, U3MEHYUBOCTb, KOMOMHAITNH, MyTaI1H.

MyTallMOHHAs. XapakTepu3oBaTh CBOWCTBA
KombOunaTtuBHast ”3MEHUYHUBOCTb. T€HOTUIINYECKOW N3MEHUYUBOCTH.
Meiio3 1 110JI0BOM ITPOLIECC — OCHOBA OnuceIBaTh MEN03 U MIOJIOBOI MpOLIECC
KOMOMHATHBHON U3MEHYUBOCTH. KaK OCHOBY IIPOSIBJICHHSI Y OPTaHU3MOB
Ponb KoMOMHATUBHON N3MEHYMBOCTH KOMOMHATHBHON U3MEHUYMBOCTH.

B CO3/1aHUU T€HETUYECKOTO IToka3pIBaTh Ha KOHKPETHBIX IIPUMEPAX
pa3zHooOpas3us B Mpeesiax OJHOro POJIb KOMOWHATUBHOM U3MEHUNBOCTH
BUJIA. B CO3/JaHUU T'€HETUYECKOTO
JeMoHCcTpanun pa3zHo00pa3us OpraHU3MOB B IIpeieIax
Tabaunwb! u cxembl: «KoMOuHaTHBHAS OJIHOT'O BHJIA.

U3MEHYUBOCTBY, «Menos», CpaBHHBaTh FTEHOTUITMYECKYIO
«Omo10TBOpEHUE» U3MEHYMBOCTb C MOAN(DUKALMOHHOM

13.4 | MyranuonHas MyTanmoHHas U3MEHYUBOCTh. Bubl PackpsiBaTh copepkaHue TEPMUHOB U
U3MEHYUBOCTb. MyTAalUi: TEHHbIE, XPOMOCOMHBIE, HNOHATUI: MyTaLlMH, XPOMOCOMHbIE
3aKOHOMEPHOCTH reHoMHble. CIOHTaHHbIE U nepecTpoiiku (abeppauun),
MYTallHOHHOTO UHIYLUPOBAHHBIE MyTalluu. SIIepHbIE | TIOJUIIIION NS, AaHCYTIJIOWIHASI, MYTaHT,
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npoiiecca.
DNUTeHETUKA

Y IUTOIUIa3MaTUYECKUE MYyTallUH.
CoMaThyiecKue v MoJI0BbIE MyTaIUU.
[IprurHBI BO3HUKHOBEHHS MyTallUK.
MyTaressl 1 UX BIHSIHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTHU
MYTallMOHHOT'O MPOIECcCa. 3aKOH
TOMOJIOTHYECKUX PSIA0OB

B HACJI€JICTBEHHON U3MEHUYHUBOCTHU
(H.W. BaBunos). Buesnepnas
W3MEHYMBOCTh U HACJICICTBEHHOCTb.
Onueenemuxa u nUeHOMUKA,

POJIb dDNUSEHeMUYEeCKUX akmopos

6 HACIe00BAHUU U USMEHUYUBOCTIU
(enomunuueckux npu3HaKos

V Op2aHusMos.

JdeMoucTpanuu

[Toprpetsl: I'. JIe ®pu3s, B. MoranHcew,
H. U. BaBuios.

Tabumibl ¥ cxeMbl: «I'eHeTHYeCKHe
3a00JIeBaHMs YeJIOBEKay, « Bubl
MYTaLU.

OO0opynoBaHme: XUBbIE U repOapHbIe
AK3EMILISIPbl KOMHATHBIX PACTCHUN;
pucyHku (¢poTorpadun) >KMBOTHBIX

C pa3JINYHBIMU BUJIAMU
M3MCHUYHUBOCTH.

MYTareHbl.
[IpuBOIUTH PUMEPHI MyTALIUH,
BCTPEYAIOIIMNXCS Y PA3HBIX OPraHU3MOB.
Knaccudummposats mytanun

10 Pa3HBIM OCHOBAHUSM.

Paznuuate Ha M300pakeHUsX (CXxemax,
Ta0JIuIax ) TCHHbIE MYyTaIlUH,
XPOMOCOMHBIE ITEPECTPOMKH PAZHBIX
BUJIOB: JIEJICLINH, TYIUITMKAIUH,
TPAHCJIOKALINU, UHBEPCUU; TCHOMHBIE
MYTaLHH.

CpaBHHBaTH MEXKIy COOOM MyTaIuu
pPa3HbIX BUJIOB.

XapakTepu3oBaTh CBOMCTBA
MYTallMOHHOW U3MEHYNBOCTH.
Ha3zpiBaTh NpuYMHBI MyTaLINM,
BBISIBJISAITh UICTOYHUKH (HDaKTOPOB-
MYTareHOB B OKPY’KAIOILIEH cpeae
(KOCBEHHO).

[TpuBoAUTH GOPMYIUPOBKY 3aKOHA
TOMOJIOTUYECKUX PSAIOB U
HACJIEACTBEHHON N3MEHYMBOCTH

H. . BaBunoBa u 000CHOBBIBATH €TO
3HAYEHUE ISl IPAKTUKHU CEIIbCKOTO
X0341CTBa
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IIpakTH4yeckas padora
«Mytauuu y 1po30(huisl (Ha TOTOBBIX

MUKpOIIpenaparax)»
Htoro yacoB mo teme 6
14 | Tema «I'eHeTHKA YeJIOBEKA)

14.1 | I'enernka yemoBeKa. 3 Kapuotun uyenoseka. Mexaynaponnas | PackpeiBaTh cojepkaHue TEPMUHOB U
MeTtoasl porpaMma UCCje0BaHus Fr€HOMa MOHSATUN: CEKBEHUPOBAHUE, KapTa
MEIUIIUHCKOU yesjoBeka. MeTo bl M3y4eHUs TeHETUKH | XPOMOCOMBI, ITPOOaH 1, HACJIeACTBEHHbIC
TeHETUKU YeJIOBEKa: TeHEaJTOTMYECKUM, 00J1e3HM (MOHOTE€HHBIE, TTOJIUTEHHBIE,

OJIM3HELOBBIM, IINTOrCHETHYECKUH,
MOMYJISIIUOHHO-CTaTUCTUYECKU,
MOJIEKYJIIPHO-T€HETUYECKHM.
CoBpeMeHHOE ONpeIeICHUE TEHOTHUIIA:
MOJJHOT€HOMHOE CEKBEHUPOBAHHE,
TEHOTUIIUPOBAHUE, B TOM YHUCIIE

¢ nomoieto [111P-ananu3za.
HacnencrBenHnie 3a00JI€BaHUs
YyeJoBeKa. [ €eHHbIE U XPOMOCOMHBIE
0ose3nu yesioBeka. bone3nu

C HacJIeACTBEHHON
NPEAPACIOIOKEHHOCThIO. 3HAUEHUE
MEJIMIIMHCKON I'eHETUKH

B ITPEIOTBPALICHUHN U JICYEHUN
FeHEeTHYECKUX 3a00JIEBaHMI YEIIOBEKA.
Menuko-reHeTH4eCKOe
KOHCYJIbTUpOBaHue. CTBOJIOBBIE
KjeTKU. IIoHsITHEe «T€HETUYECKOIro

TE€HHbIE, XPOMOCOMHBIE), MEAUKO-
IreHEeTHYECKOE KOHCYJIbTUPOBAHUE,
JIOPOJI0Basi JUArHOCTUKA, AaMHUOIIEHTES.
[lepeuncnaTb 0COOEHHOCTU U3yUEHUS
TE€HETHUKHU YEJIOBEKA U METOIbI
MEJUIUHCKON T€HETHKHU.
XapakTepu3oBaTh METO/Ibl U3yUEHUS
TE€HETUKU YeJIoBeKa (TeHealornuecKui,
OJIM3HELOBBIM, IINTOrCHETHYECKUH,
MOJIEKYJIIPHO-TE€HETUYECKUM,
HOMYJISILIMOHHO-CTATUCTUUECKUIA ).
OnuceIBaTh €M, 33]1a44 U
JIOCTUKEHUSI MEXKAYHAPOTHON
nporpammsl «['eHOM UenoBekay.
Paznuuate Ha M300pakeHUsX (CXemax,
Ta0JIUIaX ) KapThl XpPOMOCOM
(reneTudeckue, GU3NIECKUE,
CHUKBEHCOBBIE).
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rpy3a». DTUYECKHE ACTIEKTHI
UCCIIEJOBaHMUM B 00J1aCTH
penaKTUpPOBaHUA FT€HOMA U CTBOJIOBBIX
KJICTOK.

['enetnueckue hakTOPHI MOBBILIEHHON
YYBCTBUTEIBHOCTH YEIOBEKA

K (pU3MYECKOMY U XUMHUECKOMY
3arpsI3HEHUIO OKPYXKAIOILEH CPEIbI.
I'eneTnyeckas npeapaconoKeHHOCTh
YeJI0BEKa K MaTOJIOTUSIM.
JdemoncTpauuu

Tabauns! u cxeMmsl: «Kapuotun
YeJoBeKay, « MeToabl U3y4eHHUs
TE€HETUKHU YeJI0BEKay, «I eHeTnueckue
3a00JI€BaHUS YEIOBEKAY.
IIpakTH4yeckas padora
«CocTaBiieHHE U aHAJIU3 POIOCIOBHOIN

OnuchIBaTh METO/IbI COBPEMEHHOTO
OIpeEIICHNs] TEHOTUIIA OPraHu3Ma:
MOJTHOT€HOMHOE CEKBEHUPOBAHHUE,
TEHOTUITUPOBAHKE, B TOM YKCIIE

¢ nomoiipto [111P-ananu3a.
XapakTepu30BaTh HACJIEACTBEHHBIC
3a00JIeBaHMs YeI0BeKa U 3a00JIEBaHUS
C HacJIeACTBEHHON
MPEAPACIIONOKEHHOCTHIO.
CpaBHHMBATh T€HHBIC, XPOMOCOMHBIE
0oJIe3HH YeJIoBeKa U 00JIE3HU

C HacJIeCTBEHHON
MPEAPACIIONOKEHHOCTBIO.
YcTaHaBiIMBaTh B3aUMOCBSI3b MEXKY
HAacJIeICTBEHHBIMHU 3a001€BaHUSIMHU

YeJIOBEKA U UX TEHETUYECKOM OCHOBOIA.

OOO0CHOBBIBAThH 3HAUCHHUE MCIHUKO-
IFCHCTHUYCCKOI'O KOHCYJIbTUPOBAHUSA
B IpCAOTBpAIICHUN U JICHCHUN
HaCJICACTBCHHBIX 3a00JICBaHMI
YCJIOBCKaA

Hroro yacos no teme 3
15 | Tema «Cejiekuusi OpraHu3MoB»
15.1 | OcHOBHBIE NOHATHS 1 JlomecTrukanys u CeneKIusl. PackppiBath coneprkaHnne OCHOBHBIX
CEJIEKIIUN 3apoXkK/IECHHUE CENEKINH U NOHSATUI: CENEKILIHS, JTOMECTHUKAIIUS,

JIOMECTUKALUU. Y YeHHe
H.N. BaBusiosa o L{enTpax

IIPUMUTHUBHAS CEJICKIIUA,
KOMOWHATHUBHASI CENIEKIIHS, COPT,
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IIPOUCXOXKICHUS U MHOT000pa3us

KyJbTYPHBIX pacTeHuid. Posb cenekuuu
B CO3/IJaHUU COPTOB PACTEHUM U MOPOJT

AKUBOTHBIX. COPT, MOPOJA, IITAMM.
3aKOH TOMOJIOTHYECKUX PSIOB

B HACJICICTBEHHOW U3MEHUYNBOCTH
H.W. BaBuiosa, ero 3HadyeHue

JUIS CEJIEKIIMOHHOM pabOTHI.
JdeMouHcTpanuu

[loptperst: H. 1. BaBunos,

N. B. Muuypumn, I'. /1. Kapneuenko,
IT. I1. JIykbsinenxko, b. JI. Actaypos.
Tabauiel u cxembl: «LleHTpbI
MIPOUCXOXKJIEHUS U MHOTO00pa3us
KYJbTYPHBIX PACTCHUI», «3aKOH
TOMOJIOTHYECKUX PSAIOB

B HACJIEJICTBEHHOM N3MEHUUBOCTI.
JlabopaTopnasi paGora
«M3yyeHne copToB KyJIbTYPHBIX
pacTeHU U TOPOJ JOMAIIIHUX
YKUBOTHBIX»

IIOPOJ1a, IITAMM.
[lepeuncnsiTb OCHOBHBIE 3TAIbI
pPa3BUTHS CEIEKIMH KaK IIpolecca u
HAyKHU.

XapakTepu3oBaTh COAEPKAHUE YUEHUS
H. 1. BaBumnosa o LlenTpax
POUCXOXKICHUS U MHOTOOOpa3us
KYJbTYPHBIX PACTCHHUIA.

[TokasbiBats LIeHTpBI MPONCXOXKIEHUS U
MHOT000pa3usi KyJbTypPHBIX PACTECHHUH U
L{eHTpbl JOMECTUKALMN JOMAITHUX
YKABOTHBIX HA KapTe€ MUPA, CBA3BIBATH
UX MECTOIOJIOKEHHE C OYaraMu
BO3HUKHOBEHUS JIPEBHENIINX
[UBWJIN3AIINN.

CpaBHHBATh COPT, IOPOY, IITAMM

C BUJITAMU-POJUYAMH.

OO00CHOBBIBATh 3HAYEHHUE 3aKOHA
TOMOJIOTHYECKHX PSAIOB B
HACJIEACTBEHHON N3MEHYMBOCTHU

H. . BaBuiioBa 1151 CENEKIIMOHHOU
padoTHI.

OrnuchIBaTh MEPCIIEKTUBEI
JOMECTHKALIUNA U CO31aHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUI, TOPOT
JOMAIIHUX KUBOTHBIX U IITAMMOB
MUKPOOPTaHNU3MOB
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15.2

Metonsl
CEIECKIIMOHHOMN
paboTtel. CoxpaHeHue,
M3y4YEeHUE U
HCIIOJIb30BAHHE
T€HETHYECKUX

pecypcoB

MeTobI CeeKIIMOHHOM paboTHI.
HckyccTBEeHHBIM 0TOOP: MacCOBBIN 1
VWHJVMBUAYAJIbHBIA. DTalbI
KOMOMHAIIMOHHOW CENEKITUH.
HcnpiTanue nponsBoaurenei

1o notoMcTBy. OTOOp MO reHOTUITY

C TIOMOIIBIO OLEHKH (peHOTHMA
MOTOMCTBA M OTOOP IO T€HOTHUITY

¢ nomomipto ananusa JJTHK.
HcKyCCTBEHHBIN MyTareHes3 Kak MeTO/I
CEJIEKITHOHHOM pabOoTHI.
PagnannonHbIil 1 XUMUYECKUT
MyTareHe3 Kak ICTOYHUK MyTalHi

y KYJIbTYPHBIX ()OPM OPraHU3MOB.
Hcnonp30BaHME TEHOMHOIO
pPEOaKTUPOBAHUS U METOJIOB
pexomOunanTHbIX JIHK 11 momyuenus
MCXOJHOTO MaTepuana sl CEJEKLIHH.
[Tonydenune noJUImIONI0B.
BuyTtpusunoBas rubpuanzanus.
biM3KOpOACTBEHHOE CKPELIMBAHME,
i uHOpuauHT. HeponcteenHoe
CKpEIlMBaHUE, W ayTOPUINHT.
['eTepo3uc u ero NpuYMHSI.
Hcnonp30BaHue rereposuca

B cenekuuu. OtnanéHHas
rubpuanzanus. [Ipeogonenue

PackpeiBath cosiepxanre TEPMUHOB U
MOHSATUM: UCKYCCTBEHHBIN OTOOD,
IIPOU3BOJIUTEIIN, SKCTEPHED,
OJIN3KOPOJACTBEHHOE CKPEITUBAHUE, UITU
WHOPUJIUHT, HEPOJACTBEHHOE
CKpEIlUBaHUE, WJIK ayTOPUJIUHT, YACTASI
JVHUS, TeTepo3uc (THOpUaHAS CHIIa),
T€HOMHOE PEIaKTUPOBAHHUE,
WCKYCCTBEHHBI MyTareHes, (DakTophI-
MyTareHsbl, MOJUILIOUAbL, OTAANEHHAS
ruOpun3alnsi, CCKBEHUpOBaHUE.
XapakTepu30BaTh OCHOBHBIE METO/IbI
CEJIEKIIMU PACTEHUN U KUBOTHBIX:
UCKYCCTBEHHBIN 0TOOP U
TUOPpUIU3ALINIO.

CpaBHUBATH MAaCCOBBIN HCKYCCTBEHHBIN
0TOOp C UHANBUIYaTbHBIM, IOKA3bIBATh
MX 3HAYCHHE IS CEJIEKIUN
KYJbTYPHBIX PACTCHHUI U TOMAIIIHUX
YKUBOTHBIX.

[IpuBOAUTH KOHKPETHBIE MPUMEPHI
OTAUIEHHOW THOPUAN3AIINY B CEJICKIIUH.
OnuceiBath onbIT [, J[. Kaprieuenko

M0 IIPEOJIOJEHUIO OEeCTLIONUS
MEXBUJIOBBIX THOPUIOB.

Pa3nuuate Ha n300pakeHusx (cxemax,
TaONHIIax) y OTACITBbHBIX
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Oecrutoaus MEXBUIOBBIX THOPHUIOB.
JlocTKEeHUs CENEeKINU PACTEHUHN U
KUBOTHBIX. «3€/1E€HAs PEBOIIOYUAY.
CoxpaHeHHE 1 U3YYEHUE TEHETHUECKUX
PECYPCOB KyJIbTYPHBIX PACTCHUHN U UX
JUKUX pOAUYEH JJIsl CO3aHUsI HOBBIX
COpPTOB U THOPHUIOB
CEIIbCKOXO3SIMCTBEHHBIX KYJIBTYP.
H3yuenue, coxpanenue u ynpagnerue
2eHemUYecKUMU pecypcamu
CelbCKOXO035UCMBEHHbIX U
NPOMBICAOBLIX HCUBOMHBIX 8 YEIsX
VAVUULEHUSL CYUeCMBYIOWUX U CO30AHUS
HOBbIX NOPOO, IUHUL U KPOCCO8, 8 MOM
yucie ¢ NpuUMeHeHuem CO8PEeMEHHbBIX
Memo008 HaAYHUHbIX UCCAe008aHUL,
nepeoosvix uoell u nepcneKmuHbixX
MEeXHON02ULL.

JdeMouHcTpanuu

[Toprpets: H. 1. BaBuiios,

N. B. Muuypumn, I'. JI. Kapneuenko,

H. bopnoyr, . K. benses.

Tabauiel 1 cxeMbl: « MeToabl
cenexuny, «OTaanéHHas
rudpuausanusy, « MyTareuesy.
JlaGopaTopHas padora

«M3yueHune MeTo10B CeNeKIn

MpEACTABUTENIEH KOHKPETHOTO COpPTa U
MOPO/JIbI XO35IUCTBEHHO IIEHHBIE
MPU3HAKU, HEOOXOIUMbIE YETIOBEKY.
XapakTepu30oBaTh POJIb CEIEKIUN

B 00€eCrie4eHUH IPOJOBOJILCTBEHHOM
0e30MacHOCTH YeI0BEeUeCTBa.
[IpuBOINTH KOHKPETHBIE IPUMEPHI
JOCTUKEHUN CENEKINH KYIbTYPHBIX
pacTEeHM U TOMAIIIHUX KUBOTHBIX

B Poccun
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PaCTEHUIN

IIpakTuyeckasi padbora
«IIpuBrBKa pacTeHHI.
Jrckypcusi «OCHOBHbBIE METO/IbI U
JOCTHKEHHSI CEJIEKLIUY PACTEHUI U
YKUBOTHBIX (Ha CEJIEKIMOHHYIO
CTaHIIMIO, IJIEMEHHYIO (hepmy,
COPTOUCHBITATENbHBIN y4aCTOK,

B TEIUIMYHOE X031 CTBO,

B JJA0OpATOPUIO arpOyHUBEPCUTETA UIIH
HAY4YHOT'O LIEHTPa)»

Hroro yacos no teme 4
16 | Tema «bHOTEXHOJIOTHS M CHHTETHYECKAs1 OHOJIOTHSD»
16.1 | buorexHoOTHs KaKk 1 OOBEKTBI, UCIIOIB3YEMBIE PackpeiBath conepkaHue TEPMUHOB U
HayKa U OTpacib B OMOTEXHOJIOTUH, — KJIIETOUHBIE U HNOHSATHUN: OMOTEXHOJIOT U,
IIPOU3BOJICTBA TKAHEBBIE KYJIBTYPHI, TpaJUIMOHHAS OMOTEXHOJIOTHS,

MUKPOOPTaHU3MbI, X XapaKTEPUCTHKA.
TpanunuoHHass OMOTEXHOJIOTHS:
xJ1e00IeUeHHE, MOJTyICHUE
KHCJIOMOJIOYHBIX MTPOJTYKTOB,
BUHOIEE. MUKPOOMOIOTUYECKHMA
cunte3. OOBEKTHI
MUKPOOHOJIOTUYECKUX TEXHOJIOTHH.
[IpousBoacTBO OenKa, aAMUHOKHUCIIOT U
BUTAMUHOB.

JdemoncTpauuu

Tabmuiel U cxeMbl: «lcnons30BaHue

MUKPOOHOJIOTUYECKUI CUHTE3,
MUKPOOHOJIOTHYECKAsi TEXHOJIOTHSI.
[lepeuucnsaTh HampaBICHUS
OMOTEXHOJIOTHH; TISJIN U 3344,
CTOSIIHME TIepe]] ONOTEXHOJIOTHUEH.
XapakTepru3oBaTh OOBEKTHI,
UCTIOJNIb3yeMbIe B OMOTEXHOIOTHH, —
KJIETOYHBIE ¥ TKAHEBBIC KYJIbTYPHI,
MUKPOOPTaHU3MBI.

OnuceiBaTh OCHOBHBIE METO/IbI
TPaJAUIIMOHHON OMOTEXHOJIOTHH U
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MHUKpPOOPraHU3MOB B TPOMBIIIUIEHHOM
IIPOU3BOJICTBE.

JlabopaTopnasi paGora

«M3yueHne 00bEKTOB
OMOTEXHOJIOTHI.

IIpakTH4yeckas padora
«ITonmyyeHre MOJIOUYHOKUCIBIX
IPOAYKTOBY.

Jkekypeus «buorexHonorus —
Ba)KHEWIIAs TPOU3BOAUTENbHAS CUIa
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
IIPOU3BO/ICTBO )»

TOCTHKECHHSI MUKPOOHOJIOTHYCSCKOM
TEXHOJIOTUU.

OO00CHOBEIBATh 3HAYCHUE
OMOTEXHOJIOT NN

JUISL CEIbCKOXO03SIMCTBEHHOTIO
TIPOM3BO/ICTBA

16.2

OcHOBHEIE
HaIpaBJICHUS
CUHTETUYCCKOMN
OHOJIOTHH

Coznanue TeXHOJIOTui u
WHCTPYMEHTOB IICJICHANIPABICHHOTO
U3MEHEHUS U KOHCTPYUPOBAHUS
T€HOMOB C IIEJIBIO MOTYUYCHUS
OpPTraHU3MOB U UX KOMIIOHEHTOB,
coJiepKaIIrX HEe BCTPEUAIOIIUECS

B IIPUPOJIe OMOCUHTETUYECKHE My TH.
Knerounasa nnxenepus. Metobl
KyJbTYpPhI KJIIETOK U TKaHEW pacTeHUH U
#UBOTHBIX. Kpnobanku. Comatuyeckas
ruOpuan3alus 1 COMaTUYECKUN
sambOpuorenes. Mcnonb3oBanue
rariouioB B CEJIEKIUU PACTEHUH.
llonyuenue MOHOKIOHAILHBIX AHMUMEI.

PackpsiBaTh conmepxaHue TEPMUHOB U
MOHSATUH: KJIETOYHASI MH)KCHEPHS,
KJIETOYHAST TEXHOIOTHS, METOI
KyJbTYPBI KJIETOK M TKaHEH,
TOTUIIOTCHTHOCTD, TUTFOPUIIOTCHTHOCTD,
CTBOJIOBBIE KJIETKH, MUKPOKIIOHAIHHOE
pPa3MHOXEHUE PACTCHHM, COMAaTUYECKasI
THOPUIN3AIINS, TATUIONIbI, THOPHIOMBI,
MOHOKJIOHAJIBHEIE U ITOJIMKJIOHAILHBIE
aHTHUTEIIA, METOJ] TPAHCIUTAHTAIIMH SICD,
KJIOHHPOBAHUE.

XapaKkTepru30BaTh OCHOBHBIC
HaIpaBJICHUS CHHTETUYECKON
OMOJIOTHH.
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Hcnonvzosanue MOHOKIOHATbHBIX U
NOJIUKTIOHAIbHBIX aHmumel

6 meouyune. VICKyCCTBEHHOE
OIJIOAOTBOPEHUE. PEKOHCTpYKIIMS
SIMIEKJIETOK U KIIOHUPOBAHUE
YKUBOTHBIX. MeTO/ TpaHCIJIaHTallH
Anep KIeToK. Texnonocuu
0300pOBIeHUS, KYIbIMUBUPOBAHUS U
MUKPOKAOHANLHO20 PAZMHOINCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbIMYP.
JdeMoucTpanuu

Tabaunsl 1 cxeMsbl: «Kierounas
WHKEHEPUS

OnuceIBaTh HA KOHKPETHBIX MPUMEpax
METO/Ibl KJIETOYHON UHKEHEPUHU.
[IpuBOIUTE IPUMEPHI UCTIOIB30BAHUS
MOHOKJIOHAJIbHBIX M MOJHUKJIOHAIbHBIX
AHTUTEJI B MEJIUIUHE.

O1nennBaTh 3HAUEHUE CHHTCTHYECKOU
OMOJIOTHH JIUISI CEIBCKOTO XO3SMCTBA U
METUITHBI

16.3

XpOMOCOMHas U
TE€HHAsl UH)KCHEPHSI

XpOMOCOMHAs1 ¥ T€HHAs! HUHKEHEPUs.
HckyccTBEHHBINM CUHTE3 T€HA U
KOHCTPYUPOBAHUE PEKOMOMHAHTHBIX
JHK. Co3z0anue mpanceennwix
opzanuzmos. JIOCTHKEHUs 1
IIEPCIIEKTUBBI XPOMOCOMHOU Y T€HHOU
WHXEHEpUH. DKOJOTUYECKUE U
TUYECKUE MPOOIEMbI TeHHOMN
VHXECHEPUHU.

JdemoncTpauuu

Tabmuiibel 1 cxeMsbl: «['eHHAs
WUHKEHEPUS»

PackpbiBaTh cofepxaHne TEPMUHOB U
MOHSATUH: TCHHAS WHXKCHEPUS,
PECTPUKLMOHHBIE HIOHYKJI€A3bI
(pecTpuKTasbl), JIUMKUE KOHIIHI,
IJ1a3MU/Ibl, PECTPUKIIUS, IMTUPOBAHUE,
TpaHcopmarysi, CKpUHUHT,
TpaHCTEHHBIC (TCHETUYECKH
MOU(DUITIPOBAHHBIE) OPTraHU3MBI.
OnuceIBaTH METOIBI PEMTPOTYKTUBHOTO
U TEPANEeBTUYECKOTO KIIOHUPOBAHMUSI,
KJIETOYHbBIE TEXHOJIOTUU U CIIOCOOBI
TEHETUYECKON HHKEHEPHUU.
XapakTepru30oBaTh JOCTUKEHUS TEHHON
WHKCHEPUH.
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OueHnBaTh YKOJIOTUYECKUE U
ATUYECKHUE MPOOJIEeMbI KIIOHUPOBAHUS U
CO3/1aHUs TPAHCTEHHBIX OPTaHU3MOB,
MIEPCIIEKTUBBI Pa3BUTUS XPOMOCOMHOM
Y TEHHOW UHXEHEPUU

16.4

Memunuackue
OMOTEXHOJIOTUH

MeaunuHcKre OMOTEXHOJIOTHH.
Iocmeenomnas yugposas
meouyuna. IL[P-ouacnocmuxa.
Memabonomnuiil ananus,
2eHOYEeHMPUYeCKUL AHAIU3
npomeoma 4eno8exa 0iis OYeHKu
COCMOAHUSL €20 300POBbAL.
Hcnonvzosanue cmeonogulx Kiemox.
Tapeemnasa mepanus paka.
3D-buounsicenepus 0 pazpabomru
@DYyHOAMEHMAILHBIX OCHOB
MeOUYUHCKUX MEXHON02UL, CO30AHUSL
KOMNJIEKCHbIX MKAHell cOuemaHuem
MEeXHON02ULl MPEXMEPHO20
ouonpunmunea u ckaghghonounea
0J151 peutenus 3a0a4
NepCOHATUZUPOBAHHOU MEOUYUHB.
Co3z0aHue 6eKMOPHbIX BAKYUH C YENbIO
obecnevenusi KOMOUHUPOBAHHOLU
s3awumsl om 6030youmeneti OPBU,
ycmanogenue MOJeK)IAPHbIX
MEXAHUZMO8 PYHKYUOHUPOBAHUSL

PackpeiBath conepkanue TEPMUHOB U
HOHATUI: MEAULUHCKAS
OMOTEXHOJIOTHsI, META00JIOMHBIN
aHaJIN3, TCHOLICHTPUYECKUI aHaJIu3,
IIEPCOHAIU3UPOBAHHASA MEIULIMHA,
pereHepaTuBHas MEAULMHA.
XapakTepu3oBaTh METO/bI
METab0JIOMHOTO U T€HOLEHTPUYECKOTO
aHaJIM3a; UCII0JIb30BAHUE CTBOJIOBBIX
KJy1eToK; [1I{P-auarnocTuky; TapreTHyo
TEpamuIo paka
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PHK-cooepaicawux eupycos,
8bI3b18AIOWUX 0COO0 ONnAcHbIe
3a60/1e6aHUA YETIOBEKA U HCUBOMHBIX

HToro yacoB no teme 4
PesepBHOE Bpems 1
OBHIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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11 KJIACC

HaumeHnoBanue
No KomuuectBo OCHOBHBIE BUIBI AEITEIBHOCTH
pa3ziesioB U TeM [IporpammHoOe conepxanue
/11 4acoB oOy4Jaronmxcs
y4eOHOTO MpeamMeTa
1 | Tema «3apo:kaeHue u pa3BuTHE IBOJTIOHMOHHBIX NIPEACTABJICHUI B 0HOJIOTHM»

1.1

BOJIIOIIMOHHASA 1
teopus Y. Jlapsuna

OBomtorimoHHas Teopus Y. [lapBuna.
[Ipenmnoceuiku BO3HUKHOBEHUS
napBuHu3Ma. JKU3Hb 1 Hay4Hast
nesresibHOCTh Y. JlapBuHa.
JdeMoHcTpanuu

[loprpetsl: Apuctorens, K. JIunnen,
K. b. Jlamapk, 2. K. Cent-Unep,

K. KroBbe, Y. [JapBuH.

Tabmauib! u cxeMbl: «CucTema KUBOH
npupoibl (o K. JIuauero)y,
«JlecTHUIIA JKUBBIX CYILLIECTB

(o JIamapky)», «MexaHusm
hopmMupoBaHUs TPUCTIOCOOJICHUIMA

y PAaCTEHUM U KUBOTHBIX

(o Jlamapky)», «Kapra-cxema
Mapupyrta nyremectsus U. Jlapsunay,
«Haxonku Y. Jlapsuna»

PackpbiBaTh coiep:kaHre TEPMUHOB U
MOHATUN: KPEALIMOHU3M, BU]L,
CUCTeMaTuKa, OMHapHAasi HOMEHKJIATypa,
MCKYCCTBEHHAs CUCTEMA
KJIaCCU(PUKALIUU OPTaHNU3MOB,
VUCTOPUYECKHUI METO, JAPBUHU3M.
XapakTepu30oBaTh B3TJIsAIbI
ApucroTens, OMneaokna, Jlykpenus
Kapa, JIx. Pes Ha pa3BuTHE XKUBOMI
MIPUPOJBI.

OuenuBats Bkiiaa K. Jlunnes

B pa3BUTHE OUOJIOTHUHU.

CpaBHUBATH B3IJISAIbI HA BUJT U
spommonuto K. Jlunnes, XK. b. Jlamapka
u Y. [lapBuHa.

Kputnuecku oneHnBarhb
KPEAILMOHUCTCKUE B3IJISI/IbI HA AKUBYIO
IPUPOLY.

[lepeuncnaTh KyJabTypHO-UCTOPUUECKHE
Y €CTECTBEHHO-HAYYHBIE MPEATIOCHUIKA
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MOSIBJICHH S SBOJIIOLIMOHHOM TEOPHUHU

Y. lapBuHna.

OnuceIBaTh POJib UCTOPUUECKOTO
MeTOoA.

N3narate CynmiHOCTb 3BOTOIMOHHON
teopuu Y. JlapBuHa.

HasbiBaTs ocHOBHBIE (hakThI OHOrpadun
Y. JlapBrHa u dTansl CO3JaHUs UM
HBOJIIOLIMOHHOU TEOPUU

1.2

JIBHKyIIME CUITBI
9BOJIIOIIMY BUIOB
no Y. Jlapsuny

JIBYOKYIIIHE CHITBI DBOJIIOIIUU BUIOB
no Y. JlapBuHy (BbICOKast
WHTECHCHUBHOCTbH Pa3MHOKCHHSI
OpPraHU3MOB, HACJI€ACTBEHHAs
M3MEHYHBOCTh, O0pHOa

3a CYLIECTBOBAHUE, ECTECTBEHHBIN U
HMCKYCCTBEHHBINH 0TOOD).
JdeMoHcTpauuu

IToptper: Y. JlapBuH.

Tabauist u cxeMbl: «@opmbl OOPHOBI
3a cymecTBoBaHue, «Iloposs
rony6ei», «MuorooOpaszue
KYJIBTYPHBIX (hOPM KaIyCThI»,
«ITopopl TOMAITHUX KUBOTHBIXY,
«Cxema 00pa3oBaHMs HOBBIX BUIOB
(mo Y. Jlapuny)», «Cxema
COOTHOIICHUS ABMKYIITUX CHIT
HBOJTFOITUI

PackpeiBaTh cojiepkaHie TEPMUHOB U
TIOHSITUI: HACJICICTBCHHOCTb,
U3MEHYUBOCTb, UCKYCCTBEHHBIU OTOOD,
O6opr0a 3a CyIecTBOBaHUE,
€CTECTBEHHBIN 0TOOP.

W3naraTh CyIIHOCTD YUCHUS

Y. JTapsuHa 00 HCKyCCTBEHHOM OTOOpE.
XapakTepu30BaTh JABHKYIIUC CUIIBI
SBOJIIOIIUM BHJIOB 110 [lapBUHY.
[TpuMeHSTh 3HAHUS O IBHXKYIIMX CUJIAX
SBOJIIOIIUH BHJIOB 10 JlapBUHY

111 OOBSICHEHUS] MHOTOOOPa3us BUJIOB,
TIOPOJT TOMAIITHUX KUBOTHBIX H COPTOB
KYJIbTYPHBIX pPacTCHUN
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1.3 | ®opmupoBanue 1 OdopmiieHre CHHTETUYECKOM TEOPUU PackpsiBaTh cosiepkaHue TEPMUHOB U
CUHTETUYECKOU spommonuu (CTO). HelitpanbHas NOHATHN: TAPBUHU3M, MyTall1H,
TEOPHUH IBOJIFOLIUH Teopusi 3BOIIOLMU. CoBpeMeHHas MYTAIMOHHBIN TTPOLIECC.

HBOJIIOIIMOHHAS] OMOJIOTHSI. OOBSICHATH MPUYHMHBI KPU3HUCA
3Ha4YeHME 3BOJIIOLIMOHHON TEOPHH JApBUHHU3MA.
B (hpopMUPOBAHUM €CTECTBEHHO- O060CHOBBIBaTh 3aKOHOMEPHOCTh
Hay4YHOU KapTUHBI MUPA. TpaHchopMalu 1apBUHU3MA
JleMoHCTpauun B CHHTETHUYECKYIO TEOPUIO IBOJIFOLIUU
[Toptpetsi: C. C. UeTBepUKOB, (CTD).
. U. llImaneraysen, Jx. Xosaeis, W3znarath ocHOoBHBIE TTosioskenus CTD.
H. K. benses. OuenuBats Bkian . [le @pusa,
Tabauibl 1 cxembl: «OCHOBHBIE C. C. YeTBepHKoBa,
MTOJIOKEHHS] CHHTETUYECKOU TEOPUU N. N. lImaneraysena, . K. bensiera
ABOJTIOLIAM B (hopmupoBanne CTD.
OuenunBarthb 3HaueHue CTHO
B ()OPMHUPOBAHNY COBPEMEHHOM
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa
Nroro yacos no teme 4
2 | Tema «kMUKPOIBOJIIONHS U €€ Pe3yJIbTAThI»

2.1 | Oransl 3 [Tonmynsauuys kKak 3yeMeHTapHas PackpeiBath conepxanne TEpMUHOB U
HBOJIFOLIMOHHOTO eauHuIa 3BoJitoli. COBpeMEHHbIE MOHSATUI: MUKPOIBOJIIOLIHS,
nporecca: METO/Ibl OIICHKH F€HETHYECKOTrO MaKpOABOJIIOIMS, MyTallUH, TTOMYJISIIHS,
MUKPO3BOJIFOLUS U pa3zHo00pa3us U CTPYKTYPhI KOMOHMHAIIUY T€HOB, TeHO(DOH,
MaKpO3BOJIIOIHSI. nonyssiuuid. I3menenue renodonaa AIIEMEHTAPHOE YBOJIIOIMOHHOE SIBJICHHE.
[omysaums — MOMYJISILHUN KaK AJIEMEHTapHOE XapakTepu30BaTh MUKPOIBOJIIOLINIO KaK
AJIEMEHTapHasl ABOJIIOIIMOHHOE SIBJICHUE. 3aKOH ATarn NOSIBJICHUS MPUCTIOCOOIECHUHN U

€IMHUI[A DBOJIIOLIUHA

IFCHECTUYCCKOI'O paBHOBECHUSA

BI/II[OO6p8,30BaHI/I}I.
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Jlx. Xapau, B. BaitnGepra.
JdeMoHcTpauuu

Tabnuiel v cxembl: « MyTallMOHHAS
U3MEHYUBOCTHY, «llonmydainonHas
CTPYKTYypa BuJa», «Cxema mposiBJICHUS
3akoHa Xapau—BaitnOGepray.
JlaGopaTtopnas pabora

«BbIsIBIICHHE U3MEHYHUBOCTH y 0OCO0ei
OJHOTO BUJA»

XapakTepu3oBaTh MOMYJISIUIO0 KaK
AJIEMEHTAPHYIO €IMHUILY SBOJIOLINH.
[lepeuncnsaTe npu3HAKU UACATBHOM
MONYJISIITUN U OOBSICHATH YCIIOBHUS
BBITOJIHEHUA 3aKOHA Xapar—
Baitn6epra.

[IpUMEHSTH UMEIOILIUECS 3HAHUS

JU1s1 OOBSICHEHUS PUYUH U3MEHYMBOCTH
y oco0eil 0JHOTO BUAA

2.2

DJIeMEHTapHbIE
(haKTOPBI IBOJTIOINH

DnemMeHTapHbIe (PAKTOPHI (ABUKYIIIHE
CHJIBI) DBOJIIOIIUU. MyTaImoOHHbIN
nporecc. KomOnnatuBHas
U3MEHYUBOCTD. Jlpeii¢ reHoB —
Clly4aiiHble HEeHANpPaBJICHHbIE
W3MEHEHHMS 4acTOT aJIjIeNnen

B nonyisiusx. 9¢h@ext ocHoBaTes.
Dppexm 6ymvii0uHO20 cOpAbIUIKA.
CHudicenue 2enemuyecko2o
PAasHooOpa3us: NPUYUHBL U CLeOCTNEUS.
IIposenenue s¢hghexma opetigha cenos
8 OONBUIUX U MATLIX NONYIAYUSX.
Murpanun. M30n80ust momyIisinyi:
reorpaduueckas (MpoCTpaHCTBEHHAs),
Oounonornyeckas (penpoyKTUBHAS).
JdeMoHcTpauuu

IToptpersl: C. C. UeTBEpHUKOB,

3. Maiip.

PackpeiBath cosiepanre TEPMUHOB U
MOHSATHUM: MYTAllMOHHBIN ITPOLIECC,
KOMOWHATHUBHASI N3MEHYUBOCTD,
MOMYJISIIIUOHHBIE BOJIHEI, Ipeii() TEHOB,
MUTPALMH, U30JISUA, TeorpapuiecKkas
(mpocTpaHCTBEHHAs) U30JISILUS,
ounoJsioruyeckast (pernpoayKTHBHAas)
u3ossius, 3ppext ocHoBatens, 3hpPext
OYTBUJIOUHOT'O TOPJIBIIIKA.
XapakTepu3oBaTh dJIEMEHTapHbIE
(haKTOPBI (IBUKYIIIHE CHITB ) SBOJTIOIUH.
OuenuBatsb Bkiaj C. C. UeTBepukoBa,
. Maiipa B pa3BUTHE 3BOJIOIIMOHHOTO
YUEHUS.

OOBSICHATH MPUYHHBI HEHAIIPABIEHHOT O
NENUCTBUS DJIEMEHTAPHBIX
HBOJIIOLIMOHHBIX (PAKTOPOB.

[TpuMeHsTh UMEroInecs 3HaHUs
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Tabauibl ¥ cXeMbl: «JIBYKYIITHE CUITBI
ABOJIIOIUNY, « DKOJOrH4YecKas
W30JISLMS TIONYJISILIUKA CEBAHCKOM
bopenny, «['eorpaduyeckast N30SI
JIMCTBEHHUIIBI CHOUPCKOU U
JIMCTBEHHULBI JayPCKOMN,
«lTonynsiuMOHHBIE BOJIHBI YUCJIEHHOCTH
XUITHUKOB U KEPTBY

0 JBIKYILHX CHJIaX 3BOJIOLUN
JU1s1 00BSICHEHUS IPUYKH PA3HOOOpa3us
reHo(oHAa MOMyJISINI OHOTO BUA

23

EctecTBennbIit
0oTOOp —
HAMPaBJIFOLIAN
(bakTop IBOTFOITHN

EcTecTBennsIit oTO0p —
HaIpaBJISOMUN PaKTop BOTIOLHH.
@DopMBbI €CTECTBEHHOTO 0TOOpA:
JBYDKYIIHANA, CTAOMITH3UPYIOIIHH,
pa3pbIBatONIUN (IU3PYNTHBHBIN).
[TonoBoit or6op. Bo3nukHOBEHME U
ABOJIIOIMS COLIMAIBHOTO TOBEACHUS
AKUBOTHBIX.

JdeMoHcTpauuu

Ta0mune! 1 cxeMbl: «CxeMa IeliCTBUS
€CTECTBEHHOTO 0TOOpay, «DopMmbl
OOpBOBI 32 CYIIECTBOBAHUEY,
«MaaycTpuanbHbIi METAaHU3MY,
«KuBbIE HCKOTTAEMBIE)

PackpsiBaTh conep:kaHnne TEPMUHOB U
MOHSATUM: €CTECTBEHHBIN 0TOOD,
JBIOKYIIANA 0TOOP, CTAOMIM3UP YOI
0TOOD, pa3phIBAIOIIHI 0TOOP, TTOJTOBOM
oTOop.

XapakTepru3oBaTh €CTECTBEHHBIN 0TOOP
KaK JBUKYIIYIO ¥ HAITPABIISIFOIIYIO CHITY
HBOJTIOIHH, €r0 (POPMBI.

Paznuuate hopmbl €CTECTBEHHOTO
0oTOOpa B MOMYJISAIHSIX, TPUBOIUTH
MPUMEPHI ICUCTBUS B TTOMYJISIIASIX
¢dbopM ecTecCTBEHHOTO 0TOOpa.
OOBACHATH MPEAMOCHUTKH JIJIS1 ICHCTBYS
JBIDKYIIEH U CTaOUIU3upyrolieit hopm
€CTECTBEHHOTO 0TOOpA.

CpaBHuBaTh (HOPMBI €CTECTBEHHOTO
oTOOpa, 1eTaTh BHIBOIBI HA OCHOBE
CpaBHEHHUSL.
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[TpuMeHSTh UMEIOIIHUECS 3HAHMSI

0 €CTECTBEHHOM OTOOpE

TUTs1 OOBSICHEHUS TTPOIIECCOB,
MIPOUCXOSIINX B MOMYJISAIUSIX BUTOB
OpPraHNU3MOB

24

[TpucnocobaeHHOCTh
OpraHn3MOB KakK
pe3yJibTaT
MUKPO3BOJIIOIUU

[TpucnocoOaeHHOCTh OPraHU3MOB KaK
pe3yibTaT MUKPOIBOJIOLIMH.
BoznukHoOBeHME prcOocOOIeHUN

y opranu3moB. ApomMopho3bl U
uanoanantauuu. [Ipumepsr
MPUCIIOCOOIEHUI Y OpTraHU3MOB:
Mopdonoruueckue, GU3n0I0ruIecKue,
OMOXMMHUYECKHE, IOBEIEHYECKHE.
OTHOCUTENBHOCTH MPUCTIOCOOTICHHOCTH
OpPTraHU3MOB.

JleMoHcTpanun

Tabauibl ¥ CXeMBbL:
«IToxpoBuTENIBECTBEHHAs OKpACKA
KUBOTHBIX», «[Ipenynpexaaromas
OKpacKa KUBOTHBIX,
«DPU3NOIOTUYECKHE afanTalumy,
«IIpucnocobIeHHOCTh OPraHU3MOB U
€€ OTHOCUTEIBHOCTDY.
O6opynoBanme: repbapun pacTeHUN;
KOJUIEKIIMYA HACEKOMBIX; Uydesia MTHIL 1
3BEpe ¢ MpuMepamMu pa3iMuHbIX
MIPUCTIOCOOTICHHH.

PackpbiBaTh conepkaHue TepMUHA
IPUCIIOCOOTICHHOCTh OPTaHN3MOB
(amarmrranust), apomopdo3,
WIMOa TaTl TAIHS.

[TpuBOIUTH KOHKPETHBIE IPUMEPHI
IPUCTIOCOOICHUN OPTaHU3MOB
(Mopdonoruyeckue, GrU3N0JIOTHIECKUE,
OMOXUMHYECKHE, IIOBEJICHUYCCKHUE).
OOBSACHATH MEXaHU3M BOSHUKHOBEHUS
TIPUCTIOCOOICHUN y OPTaHU3MOB.
[TpuBOIUTH TpEMEPHI ApOMOP(HO30B U
WIM0AQJaNTalul y PACTEHUM U
KUBOTHBIX.

OOBACHATH POIb apOMOP(HO30B

B OCBOCHHMH OPTaHU3MaMH HOBBIX CPE/T
oOuTaHusl.

OOBSACHATD POITb UANOATATI TAIINIA

B IIPUCTIOCOOICHIH OPTaHU3MOB

K KOHKPETHBIM YCJIOBHSIM CPE/IbI.
Jloka3bpIBaTh OTHOCHUTEIIHHBIN XapaKTep
MPUCTIOCOOJICHHOCTH Y TIPUBOIUTH
IPUMEPBI OTHOCUTEILHOCTH aJaNTallni.
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JlabopaTopHasi pabora
«IIpucnocobneHus OpraHu3MOB U UX
OTHOCHTEJbHAS 11eJIeCO00Pa3HOCThY.
JlabopaTopHas padora

«M3yuenne apomop(}o30B u
WJIMOAIANTAlUN Y PACTEHUN U
KUBOTHBIX)»

PackpbiBaTh 3HaUEHHE IBIKYILIUX CHII
3BOJIIOLIUU B (POPMUPOBAHUH
MIPHUCTIOCOOICHHIA

2.5

Bupn, ero xpurepun u
CTpYKTypa

Bup, ero kpurepuu u CTpyKTypa.
JleMoHcTpaLuu

Tabauiet u cxembl: «Kpurepun Bugay,
«Buapl-nBoitHukm», « CTpyKTypa BUIa
B [IPUPOJIEN.

O6opynoBanme: repbapun pacTeHUN;
KOJUIEKI[UY HACEKOMBIX; Uy4eJsia IITHULl 1
3BE€pEU pa3HbIX BUJIOB.
JlaGopaTtopnas pabora

«CpaBHEHUE BUJIOB

110 MOP(OJIOTUYECKOMY KPUTEPHUIO»

PackpsiBaTh cofiep:kaHue TEPMUHOB U
MOHSATUH: BUJ, KpUTEPUH BUJIA,
noJIMMophu3M, BUIbI-IBOMHUKH, apead,
AKOJIOTUYECKAsl HUIIA, TTOYJISIITHS,
BUJIOBOM KapUOTHUIT, KOCMOIIOJIUTHI,
SHIEMUKH, TOABUIbI, SKOTHUIIBI.
XapakTepu3oBaTh KpUTEPUH BUIA
(Mopdosiornyeckuii, reHeTUUYECKUH,
OMOXMMHUYECKUH, TeorpadudecKuii,
HKOJOTHYCCKUN, ONOXMMUYCCKHI).
OO0BACHATH HEOOXOIUMOCTH
WCITOJIb30BAHUS BCEH COBOKYITHOCTH
KpUTEPUEB /151 OTIPEICTICHUS BUIOBOM
MPUHAIJICKHOCTH OpraHu3Ma.
[lepeuncnaTh OCHOBHBIE
BHYTPHUBUOBBIE IPYIITUPOBKH.
OOBACHATH NPUYMHBI CYIIIECTBOBAHUS
MOHO- ¥ TIOJIMTUTINYECKUX BUJOB.
CpaBHUBATh BUJIBI 110
MOP(}OTOrHuIecKOMYy KPUTEPUIO
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2.6

Bunoo6pa3oBanue kax
pe3ysbTar
MHKPOIBOITOIHH.
CBs3b
MHUKPOAIBOJIOLMH U
AMUJEMUOJIOTHH

BunoobpazoBanue kak pe3ynbTaT
MUKPO3BOIIOINH. M30msius —
KJIFOYEeBOH (pakTOp BU1000pa30BaHMUS.
[Tytu u cnoco6b1 BuA000Opa30BaHUS:
ajuionarpuyeckoe (reorpaguyeckoe),
CUMITATPUUECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TTOJTUTIIION TA3AIINS,
rubpuan3anus). JmureasHocTb
HBOJTFOITMOHHBIX TIPOIIECCOB.
Mexanu3mbl HOpMHUPOBAHHS
OMOJIOTHYECKOTO pa3HO0Opa3usl.
Ponp 3BomonoHHON OMoTOTHH

B pa3pabOTKe Hay4IHBIX METOJIOB
coXpaHeHus1 OMopa3HO0Opa3usl.
MWuUKpOIBOIFOIHS ¥ KOIBOJTFOIIHS
Mapa3uToOB U UX X0351eB. MeXaHU3MBI
(hopMHUpPOBaHUS YCTOMYHBOCTH

K aHTUOMOTHUKAM U CIIOCOOBI 00pHOBI
C HEl.

JdeMoHcTpanuu

Tabauibl 1 cxeMbl: «CrocoObI
BU1000pa3zoBaHus», «I eorpaduueckoe
BUI000pa3oBaHue TPEX BUIOB
JIAHBIIIENY, « DKOJIOTHYECKOE
BH1000pa30BaHNE BUIOB CUHUIDY,
«I[Tonummonel pactenuity, «KamycrHo-
PEACUHBIN THOPUT.

PackpsiBaTh cosiep:kaHne TEpPMUHOB U
MOHSATHH: BUI000pa30BaHNE, H3OJISAIIHS,
KO3BOJTFOIUSL.

XapakTepru30oBaTh BU000PA30BAHNE
KaK pe3yJIbTaT MUKPOIBOJIFOLINH.

OOBSACHSTH POJIb UOJISILIUU
B 00pa30BaHUM HOBBIX BUIOB.

XapakTepu30BaTh Pa3IMUHbIE CIIOCOOBI
BUJ1000pa30oBaHus (ATONATPUIECKOE,
CHUMITaTPUYECKOE).

[TpuBOANTE KOHKPETHBIE TPUMEPHI
BUJIOB, 00PA30BABIINXCS PA3TMIHBIMU
crocodamu.

[TpumeHsTh 3HaHUS CIOCOOOB
BHU1000pa30BaHUs JIsl OObSICHEHUSI
IPUYUH MHOT000Opa3us BUJIOB.
OOBSACHITH BOBHUKHOBEHUE
YCTOMYHUBOCTH IMATOTE€HOB

K aHTUOMOTHKAM
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Oo6opynoBanme: repObapuu pacTeHUIA
OJIM3KUX BUJIOB, 00pa30BaBIINXCS
Pa3JIMYHBIMU CIOCO0AMHU

Hroro yacos no teme 14
3 | Tema «Makpo3BoIIOLUA U €€ pe3yabTaTbD)
3.1 | MakposBomromusi. 1 MeTonbl u3y4eHus: MaKpO3BOIIOLUU. PackpbiBaTh coiepkaHue TEPMUHOB U
[TaneoHTosIOrNYECKNE [TaneoHTONOrMYECKHE METOABI MNOHATUI: MAKPO3BOJIIOLIUS
METO/Ibl U3YUECHMUSI u3y4deHus sBomonuu. Ilepexonneie (punorenes), nepexoiHbIe POPMBI,
ABOJIIOLIUU (bopMbI U (PUTOTEHETHUECKUE PSIIbI (bunoreHeTUYECKUE PSIBbI,
OpPTraHU3MOB. NAJIEOHTOJIOT USL.
JleMOHCTpa UM XapakTepu30BaTh MAaKPOIBOJIIOIUIO KaK
TaOauis! 1 cxemsbl: Ha/IBUJI0BYIO 3BOJIIOLMIO 00pa30BaHuUs
«DUIOreHeTUYECKUHN Psif JOLIAIN», KPYITHBIX TAKCOHOMUYECKUX E€IUHULL.
«ApXeonTepuKcy, «3Bepo3yoOnie OOBACHATH 3HAUCHHUE
amepby, «Creronedansy, NAJIEOHTOJIOTMYECKUX UCCIIETOBAHUM
«Punno¢pute», «CeMeHHbBIE JUTSl IOJTy4eHUsl PaKTOB IBOJIIOIUU
MAITOPOTHUKI. OpraHU3MOB.
O0opynoBaHMe: KOJUICKIINH, [IprBoaNTHE IpUMEPBI OPTAHU3MOB,
repbapuu, MyJIsSKH HCKOIAeMbIX OTHOCSIINXCS K IEPEXOIHBIM (popmam.
OCTaTKOB OPraHU3MOB Ha3sbiBaTh rpynnsl OpraHu3MoB,
JUIs1 KOTOPBIX BOCCTAHOBJICHBI
(uIOreHeTUYECKUE PAIBbL.
CpaBHUBATB ITPOLIECCHI
MaKpO3BOJIIOLUN U MUKPOIBOJIFOLUU
3.2 | buoreorpaduueckue 1 buoreorpaguueckue MeTo1bl u3yueHust | PackpbiBaTh coJepKaHUE TEPMUHOB U
METO/Ibl U3yUEHUS sBositonu. CpaBHEHUE (DIIOPHI U HNOHSATUN: Ouoreorpadus, 3HIEMUKH,
IBOJIIOLIU (bayHbl MAaTEpUKOB U OCTPOBOB. PEJIUKTBI.
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buoreorpaduueckue oo6mactu 3emiu.
Buabl-3HIEMUKY U PETUKTHI.
JleMoHcTpaLuu

Tabauibl ¥ CXeMBbI:
«buoreorpaduueckre 30HbI 3eMITN»,
«JIpetid KOHTUHEHTOBY, «PEeTUKTHI.
Oo0opynoBanme: repOapuu; KOJJICKIUU
HACEKOMBIX

OOGO0CHOBBIBATH 3HAYCHHE
ounoreorpaduu 115 U3YICHUS
HBOJTIOITUU OPTaHU3MOB.

[lepeuncnsath Ouoreorpaduyeckue
obnactu 3eMiu U OOBSICHITh IPUIUHBI
WX BBIJICIICHUSI.

CpasuuBath Quiopy u payHy MaTepruKoB
U OCTPOBOB, PACTCHHUSI U JKUBOTHBIX
pa3HbIX Onoreorpaduueckux 00J1acTe.
[TpuBOIUTE IPHUMEPHI PETUKTOBBIX
OpPraHU3MOB, BHJIOB-IHIEMHUKOB.
OOBSACHATH IPUINHBI COXPAHCHHUS
BUJIOB HJIEMUKOB H «OKUBBIX
MCKOTTAEMBIX»

3.3

DOMOpPHOIOTHYECKHUE U
CPaBHHUTEIBHO-
Mop¢osoTHIecKre
METObI H3yUCHHS
IBOJTFOIUH

DOMOPHOIOTHYECKUE ¥ CPABHUTEIIHHO-
MOP(OJIOTHIECKUE METOIbI U3yUCHUS
ABOJIONNH. [ eHEeTHYECKE MEXaHU3MBbI
ABOJIIOLIMM OHTOTEHE3a U MOSIBIICHUS
ABOJIIOIIMOHHBIX HOBIIECTB.
["'omonornyHbIC ¥ aHATOTUYHBIC
oprassl. PyniuMeHTapHbie Opraibl U
aTaBU3Mbl. MOJEKyISIpHO-
TCHETHYECKUE, OMOXUMUYECKUEC U
MaTeMaTUYECKHE METO bl U3YUECHUS
ABOJIFOLUH. [ OMOJIOTUYHBIE TEHBI.
CoBpeMeHHbIE METO bl TOCTPOCHUS
(UIOreHETUUECKUX JIEPEBbEB.

PackpbiBaTh cofepxaHne TEPMUHOB U
HNOHSTUN: SMOPUOIIOTHS, MOP(HOJIOTHSA,
TOMOJIOTMYHBIC M aHAJOTUYHbIE OPTaHbl,
PYAUMEHTBI, aTAaBU3MbI, ONOXUMUYECKas
TOMOJIOTHSI.

XapakTepu3oBaTh YMOPHOIOTHYECKHE,
CPaBHUTEIbHO-MOP(OIOTUYECKHUE,
MOJIEKYJIIPHO-TEHETUUECKHE,
OMOXMMHUYECKHE, MAaTEMAaTUYECKUE
METO/IbI U3YUCHHSI SBOIOIIH.
OOBACHITH 3HAUEHHE SMOPUOJIOTHH,
CPaBHUTEILHOU MOP(OIIOTHH,
MOJIEKYJISIPHOM T€HETUKH, OMOXUMUH,
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XPpOMOCOMHBIE MYTAIlMX Y 3BOJIOLIUS
T€HOMOB.

JleMoHcTpaLuu

IToptpersl: K. M. bap,

A. O. KoBanesckuii, @. Mroiuiep,

O. I'ekkenb.

TaGaune! 1 cxembl: «HadanpHbIe
CTaJn¥ YMOPHUOHATBHOTO Pa3BUTHS
IMO3BOHOYHBIX KUBOTHBIX),
«I"OMOI0THYHBIC ¥ aHAJOTHIHBIC
Oopras», «PyaTuMeHThI», « ATaBU3MBD»,
«XpoMOCOMHBIEC HA0OOPHI YEIOBEKA U
IIMITIaH3eY.

O6opynoBanme: KOJUICKIIUU,
repOapuu, MyJISKH TOMOJIOTHYHBIX,
aHAJIOTUYHBIX, PYJUMEHTAPHBIX
OpPraHOB U aTaBU3MOB

OnonHGOPMATHUKH ISl U3YyUCHUS
HBOJIIOLIMU OPTaHU3MOB.

OuenuBars Bkinag A. O. KoBasieBckoro
B Pa3BUTHE PBOJIOLUOHHOTO YUEHHUS.
OnuchIBaTh FEHETUYECKHUE MEXAHU3MBI
ABOJIIOLMY OHTOTEHE3a U MOSIBJICHUS
HBOJIIOLIMOHHBIX HOBIIECTB.
[IpuBoaUTH NpUMEPHI ATABU3MOB U
PYIUMEHTAPHBIX OPIaHOB Y PA3JIMYHbIX
OpPTaHU3MOB U OOBSICHATH IPUYUHBI UX
MOSIBJICHHUS.

[IpuBOAUTH IPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHHBaTh CTPOEHUE OPraHOB

y OPraHU3MOB Pa3HbIX
CHUCTEMaTUYECKUX TPYMII.

[IpuBOIUTH TPUMEPHI OMOXUMHYECKON
Y TEHHOW TOMOJIOTHH.

OuenuBath 3HaUeHHE OMOMH(OPMATHUKHU
JUTSL U3yYEHHS 3aKOHOMEPHOCTEN
ABOJIIOIUHU

3.4

OO0wme
3aKOHOMEPHOCTH
ABOJIIOLIUA

OO6mme 3aKOHOMEPHOCTH (TIpaBHIIa)
IBOJIIOIUH. [Ipunyun cmensvt QYyHKyuil.
HeobOpatuMocTs 3BOTIOITNN.
AnanTuBHas paguarmys.
HepaBHOMEpPHOCTH TEMITOB BOJIIOIIHH.
JdeMoHcTpauuu

PackpsiBaTh coziep:kanue TEpPMUHOB U
MOHSATUM: CMeHa (PYHKIIUI OpraHoB,
HEOOPAaTUMOCTh YBOJTIOINH, aJaNITUBHAS
panuanys, HEpaBHOMEPHOCTb TEMIIOB
ABOJIIOLIUH, YEPEIOBAHUE TJIABHBIX
HaIlpaBJICHUI SBOJIOLIMH.
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Tabauuel 1 cxembl: «I JIaBHbBIE
HaIpaBJIEHUS IBOTIOIUNY, «O01mue
3aKOHOMEPHOCTH 3BOJIFOLIHI

AHaJIM3UPOBATh NPUYUHBI YEPETOBAHUS
TJIaBHBIX HANIPABIICHUHN 3BOJIFOLIMH.
[IpuBOaNUTH IPUMEPHI TPOUCXOKICHUS
OPTaHU3MOB OT
HECTEUIUATM3UPOBAHHBIX NPEAKOB U UX
IIPOTPECCUPYIOLLEN CENUaTIn3aluu.
OOBSICHATH IPUYMHBI HEPABHOMEPHOCTH
TEMIIOB 3BOJIFOLINH.

[IpuBOIUTE MPUMEPHI ATATITUBHOMN
paauanuy y OpraHu3MoB.

OOBSICHATH NPUYKUHBI HEOOPATUMOCTHU
ABOJIIOLIUU

Hroro gyacos no teme 6
4 | Tema «IIpoucxo:xaenne u pa3BUTHe KU3HU HA 3eMJie)»
4.1 | l'unmotessl 2 Hay4Hnbie runoTe3sl MpOUCX 0K ICHHUS PackpeiBath conepkanue TEPMUHOB U

BO3HUKHOBEHUS KU3HU
Ha 3emiie

KU3HM Ha 3emiie. AOUOTeHe3 U
nancnepmus. Jlonaydnsie
MPEJICTABIICHUS O 3aPOKICHUU KU3ZHU
(kpeannonusMm). ['unoresa
IIOCTOSTHHOTO CaMO03apOKIACHUS KU3HU
u e€ onpoBepxkenue onbitamu O. Penu,
JI. Cnannaunuanu, JI. ITactepa.
[IpoucxoxneHue Ku3Hu u
acTpoOUOIOTHS.

JleMoHcTpanuu

IToptpetsl: ®@. Penu, JI. Cniannanianu,
JI. TTacrep.

NOHATUI: KPEAaMOHU3M, BUTAJIU3M,
naHcrepMusi, abUOTeHe3.

W3narath Hay4HbIE TUIIOTE3BI U TEOPUU
IIPOUCXO0XKJICHUS KU3HU Ha 3eMJIe.
OnennBath Bknajg @. Pean,

JI. Cnannaunuanu, JI. TTactepa

B (D OPMUPOBAHHME HAYYHBIX B3TJIS10B
Ha [IPOMCXOKICHHE )KU3HU HA 3eMJIE.
[lepeuncraTs cTaauK pa3BUTHS )KU3HU
Ha 3emJie, COTJIaCHO TeOpUH OHUOIo33a
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Tabauip! ¥ cxeMbl: «CxeMa onbITa
@. Peany», «Cxema onbita JI. [Tactepa
110 U3YUYEHUIO CaMO3apOKICHUS
YKU3HI»

4.2

OCHOBHBbI€ 3Tarbl
HEOPraHU4ECKOU
SBOJIIOLINU

OcCHOBHBI€ 3Tabl HEOPTAHUYECKOM
sBoonuu. [lnanerapnas
(reosornyueckas) SBOJIOIHSI.
XuMuueckast dBOIIOLMU. AONOTreHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB

u3 Heopranndeckux. OnbiT C. Musiepa
u I'. FOpu. O6pa3zoBanue noJMMepoB
3 MmoHoMmepoB. KoanepBarnas
runore3a A.W. Onapuna, runoresa
nepBuaHOro 0ynboHa J[>k. XosieiiHa,
reHetuueckas runoresa ['. Mémnepa.
Pu6o3umel (T. Yek) u runotesa
«vupa PHK» V. T'un6epra.
dopmupoBaHue MEMOpaH H
BO3HUKHOBEHHUE MPOTOKIIETKH.
JdeMoHcTpanuu

[Toptpetsi: C. Mumiep, I'. FOpu,

A. U. Onapun, JIx. XonaeiH,

I'. Ménnep.

Tabauibl ¥ cxembl: «Cxema orbiTa
C. Mumnepa, I'. FOpu», «Otansl
HEOPTraHUYECKON IBOIFOLIUN.

PackpsiBaTh coaepkaHue TEPMUHOB U
TTOHSATHH: T€OJIOTHYECKAsT DBOJIIOIHS,
XAMUYECKast DBOIIOINS, Aa0MOT€HHBIN
CUHTE3, IepBUYHas aTMocdepa,
KOallepBaTHBIE KaIlId, pUOO3UMBI,
MIPOOUOHTHI.

XapakTepu3oBaTh OCHOBHbIE 3TAMbI
XHUMHUYECKOM IBOIIOINH.

Ha3piBaTh XMMHYECKHU COCTaB
nepBUYHON aTMochephbl 3eMITH.
OuenuBath Bkiaa C. Muinepa,

I'. FOpu, T. Yeka, Y. 'unbepra

B (hOpMUPOBAHKE HAYYHBIX B3TJISI0B
Ha IIPOUCXO0KICHUE KU3HU HA 3eMIIE.
OnuceIBaTh yCIOBUS, HEOOXOIUMbBIC
JUTST aOMOTEHHOTO CUHTE3A
OPTaHUYECKUX COCTUHEHUM.
[IpuBOAUTH TPUMEPHI MOJIEKYI,

Y KOTOPBIX BOZHUKJIU MTPOLIECCHI
TEHETUYECKOr0 KOMMUPOBAHUS U
dbepMeHTaTUBHASI AKTUBHOCT.
OOOCHOBBIBATH HEBO3MOKHOCTD
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BupryajabHas jabopaTopHas padora
«MonenupoBanue onbITOB Musuiepa—
KOpu 1o n3ydennto abMoreHHoTro
CUHTE3a OPTaHUYECKUX COCTUHEHUN

B MIEpBUYHOM aTMochepe»

MTOBTOPHOT'O BO3HUKHOBCHHMSI )KU3HU Ha
3emiie

4.3 | Uctopus 3emnu u Ucrtopus 3emin u MeToibl €€ PackpsiBaTh coaepkaHne TEPMUHOB U

METO/bI €€ U3yUECHUS n3yueHus. Mickonaemble OpraHM4ecKue | IMOHATUN: T€0XPOHOJIOTHS
octatku. ['eoXpoHOJIOTHs U €€ MeTObl. | (OTHOCHUTEINIbHASL, A0COIIIOTHASA),
OTtHOCUTENbHAS U A0COTIOTHAS OKaMEHEIO0CTH, METOIbI
reoxpoHosiorus. ['eoxpoHonornyeckass | FeOXpOHOJIOTHH, T€0XPOHOJIOrMYECKas
IIKaJIa: S0HBI, 3PbI, IEPUOBI, TIOXH. LIKaJIa: DOHBI, 3Pbl, IEPUOJBI, JIIOXH.
JleMoOHCTpauK XapakTepu30oBaTh METO/IbI U3yYCHHUS
TaOauiis! ¥ cXemsbl: UCTOPUHU 3EMIIH.
«I'eoxpoHOIIOrMYECKas MIKAJIAy. [Iepeuncars pa3aensl
O0opynoBaHme: KOJUIEKIUU I€OXPOHOJIOTMYECKOM IIKaJIbI.
OKaMEHEJOCTEN, MOJIE3HBIX OueHnBaTh 3HaYEHUE UCKOMTAEMBIX
MCKOTIAEMBIX; MYJISIKY OPTaHUYECKUX OCTATKOB JUUI U3y4YECHUS UCTOPUHU
OCTATKOB OPraHU3MOB. pPa3BUTHSA XKU3HU Ha 3eMIIE.
JlabopaTopHasi pabora OOBACHATH XapaKTep pacipeeIeHUs
«M3y4yenne u onucanne NCKOMaeMbIX MCKOIIa€MBIX OCTATKOB B 3€MHOM KOpE.
OCTAaTKOB JIPEBHUX OPraHU3MOB) CpaBHUBATh METOIbI AOCOTIOTHON U

OTHOCHUTEJILHON T'€OXPOHOJIOTUU
4.4 | HayasbHble 3TaIbl HavanbHble 3Tanbsl OpraHuuecKon PackpsiBaTh conep;kxaHue TEPMUHOB U
OpraHuYEeCKON sBomonuu. [losBnenue n 3Bonmonus IIOHSATHMN: «IIOCJIETHUN YHUBEPCAIBbHBIN
HBOJIFOLIAU IIEPBBIX KJIETOK. DBOJIOLIHS o011 TpeaoK», OJHOKJIETOUHBIE

MeTabonn3ma. Bo3HHKHOBEHHE MEPBBIX
skocucteM. CoBpeMeHHbIE MUKPOOHBIE

OpTaHU3MBI, POKAPUOTHI, FYKAPHUOTHI,
CUMOMOTEHES.
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OMOTUIEHKH KaK aHaJIOT TMEPBBIX

Ha 3emiie cooO1iecTB. CTpOMATOIUTHI.
IIpoxapHOTBI U DYKapUOTHI.
[IpoucxoxaeHne 3ykapuot
(cuMOuoreHes). DBOJIOIMOHHOE
MIPOUCXO0K/IEHUE BUPYCOB.
JleMoHcTpanun

Tabmauibel u cxembl: «HauanbHbIC YTAMTBI
OpraHuyvecKoi 3BoMOUNY, «Cxema
o0Opa3oBaHUs 3yKapHOT MyTEM
cumoOuorenesa», « CTpoeHue BUpyCca»

XapakTepu30BaTh HAYJbHbIE ATAIIbI
OPTaHUYECKOM 3BOJIFOLIUH.

[TpuBoauTe MpUMepsl apoMop(Po30B
MEPBBIX OJHOKJIETOYHBIX OPTaHU3MOB.
XapakTepu3oBaTb OCHOBHBIE
MOJIOKEHUS U JI0KA3aTeNIbCTBA TUIIOTE3bI
CUMOMOreHesa.

Jloka3bIBaTh MOTYaBTOHOMHOCTb
MUTOXOHAPUNA U MIACTU, UX
MPOUCXOXKICHUE OT MPOKAPHUOTUIECKUX
KJIETOK.

Jlenatb BBIBOJIBI O 3HAYECHUU
BO3HUKHOBEHUS (DOTOCHHTESA,
dbopmupoBaHUs AP s TaTbHEHIIIETO
pa3BUTHS )KU3HU Ha 3eMJIe.
XapakTepu30oBaTh THIIOTE3bI
IPOUCXOXKICHUS BUPYCOB

4.5

DBOJTIOLHS SYKAPHOT

IIponcxoxaeHre MHOTOKJIETOYHBIX
OpraHn3MoB. Bo3HUKHOBEHME
OCHOBHBIX I'PYIIIT MHOTOKJIETOYHBIX
OpPraHHU3MOB.

JleMoHcTpaLun

IToprper: U. 1. Me4yHUKOB.

TaOauis! u cxeMsbl: «HauanbHbIe dTambl
OpraHu4ecKoi 3BoroLn», «Crucrema
KUBOU IIPUPOABDY

PackpbiBaTh cofepkaHue TEPMUHOB U
TOHSITHN: TTPOKAPUOTHI, SYKAPHOTBI,
MHOTOKJICTOYHOCTb, CITCIIAATH3AITIS
KJIETOK, BUPYCHI.

XapakTepu30oBaTh MPOUCXOKICHUE
MHOTOKJIETOYHBIX OpPTraHU3MOB.
CpaBHHUBaTH 0COOCHHOCTH
IYKAPUOTHUECKUX U TPOKAPUOTUIECKUX
OpTraHU3MOB.

HazsiBaTh 0OCHOBHBIE apOMOP(HO3BI
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9YKApHUOT U OCHUBATD NX 3HAYCHUC IJIsA
zLaJILHeﬁmero Pa3BUTHA )KU3HU

4.6 | OCcHOBHBIE dTAITBI OcCHOBHBI€E 3Tanbl SBOJIOLMHU BEICHIUX | PackpbIBaTh COEpKaHUE TEPMUHOB U
ABOJIIOIIUU pactenuii. OcHOBHBIE apoMOp(}O3bI MOHSTUH: BOAOPOCIIH, PUHUO(PHUTHI,
pPacCTUTENBHOIO MUpa pacTeHui. BbIxoJ pacTeHuii Ha Ccylly. | MXU, TaIOPOTHUKOOOpa3HbIE, CEMEHHbIE

[TosiBneHne CIOPOBBIX PACTEHUN U MarnopOTHUKH, TOJIOCEMEHHEIE,
3aBOEBaHUE UMU cyliu. CeMeHHbIe MOKPBITOCEMEHHBIE, 0€CIo0e
pactenus. [IporcxoxaeHue IBETKOBBIX | MTOKOJIEHHE (CIIOpO(dHUT), T0JI0BOE
pacTeHuH. MOKOJICHHE (TaMeTO(UT).
JeMoHCcTpanun [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabauibl u cxembl: «ApoMOPGO3bI ABOJIIOLIMM PACTUTEIBHOTO MUPA.
pacteHui», «Punnodursy, HazwiBaTh 0cHOBHBIE apoMOP(HO3bI
«OIHOKIETOUYHBIE BOLOPOCIINY, pacTEeHUI U OLICHUBATh UX
«MHOTOKJIETOUHBIE BOJIOPOCITN, HBOJIFOLIMOHHOE 3HAYEHHUE.
«Mxny», «ITanopoTHUKWY, CpaBHUBaTh OCOOEHHOCTH CTPOSHUS
«I'onmoceMeHHBbIE pacTeHus», «Oprauel | paCTEHUH pa3HbIX OT/CIOB
LBETKOBBIX PACTEHUI».
Oo0opynoBanme: repbapun pacTeHui
Pa3JIMYHBIX OT/IEIIOB.
IIpakTHueckas padora
«M3yuenne ocoOEHHOCTEH CTPOCHHUS
PACTEHHI pa3HbIX OTAEIOBY

4.7 | OcHOBHBIE 3TaIlbI OCHOBHBIE 3TaIlbl 3BOJIIOLIMU PackpeiBath cosiepxaHre TEPMUHOB U

ABOJIOLIMY YKUBOTHOTO
MUpa

’KHUBOTHOTO MHpa. OCHOBHBIC
apoMopd03bl JKHBOTHBIX. BeHackast
¢dayna. KemOpuiickuii B3pbIB —
MOSIBJICHHE COBPEMEHHBIX THITOB.

TIOHSITUI: HpOCTGﬁHIPIC, INJI1aCTUHYAaThIC,
KHIOCYHOIIOJIOCTHBIC, IIJIOCKHUEC YCPBHU,
YICHUCTOHOI'UC, pBI6BI, 3CMHOBO/JHBIC,
IMPCCMBIKAIOIUECA, ITTUIEI,
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ITepBbie XOpAOBBIE )KUBOTHBIE. JKU3HB
B BOJIC. DBOIIONHS TO3BOHOYHBIX.
[Tpoucxoxaenne ampuoduii u
pentunui. [Iponcxoxnenue
MJICKONTUATAOWMX U nTull. [IpuHiumn
KJIro4eBoro apomopdosza. OcBoeHue
OCCII03BOHOYHBIMH U [I03BOHOYHBIMU
KUBOTHBIMHU CYIIIH.

JdeMoHcTpanuu

Tabnuiel u cxembl: «Cxema pa3BUTHUS
KUBOTHOTO MUPa», «KApoMop]o3bI
KUBOTHBIX», «IIpocreiney,
«Kumeunonosoctaeie», «IInockue
qepBu», «YneHuctoHoruey, « Ppiobny,
«3eMHOBOIHEICY,
«IIpecmbikaromuecsy, «lItuusn,
«MIIeKOUTAIOIIUE.
O6opynoBanme: KOJUICKIINU
HACEKOMBIX; BJIAYKHbBIC IPENapaThbl
KUBOTHBIX; PAKOBUHBI MOJUTKOCKOB;
KOJIJICKIIUU UTJIOKOXKHUX; CKEIEThI
MMO3BOHOYHBIX KUBOTHBIX; Uy4esa MTHUIL
Y 3BEPEN.

IIpakTuueckasi padora

«M3yuenre ocoOEHHOCTEHM CTPOCHUS
MMO3BOHOYHBIX JKHBOTHBIX)

MJICKOTTUTAIOIINE, YKTOIePMa,
PHTOZIEpMA, ME30JIepMa, TBYCTOPOHHSIS
CUMMETpPHUSI, TETUIOKPOBHOCTb.
[TepeuncisiTh OCHOBHBIE TAITBI
HBOJTFOITUH YKUBOTHOTO MHPA.
Ha3wiBaTh OCHOBHBIE TIpEaaNTAIIAH,
CITOCOOCTBOBABIIIHME BBIXOTY YKUBOTHBIX
Ha CYIIy.

OneHnBaTh 3HAYCHUE PA3BUTHUS
HEPBHOU CUCTEMBI JIJIsI PUCIIOCOOICHUS
YKUBOTHBIX K YCIIOBHSM OKPYIKaIOIICH
CpeIbl.

OOBSICHATH MPUIMHBI SBOTIOIIMOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PBIO,
IITHLI, MJICKOITUTAIOIINX
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4.8

PasButne xu3sHu
Ha 3emiie

Pa3BuTHE XU3HU Ha 3eMiie 10 3paM U
MEPUOJAM: apXxeu, MPOTEPO30H,
ajaeo030M, Me3030ii, KaiitHo30M. O01as
XapaKTEPUCTHKA KJIMMaTa u
reoJIOrH4eCKuX nporeccos. [losBneHne
Y PacCUBET XapaKTEPHBIX OPTaHU3MOB.
YrneoOpa3zoBaHHe: €ro yCIOBUS U
BJIMSIHUE HA Ta30BbIM COCTAaB
aTMocdepsl.

MaccoBble BBIMUPaHUS —
JKOJIOTUYECKHE KPU3UCHI ITPOILIOTO.
[IprunHbI ¥ CIEACTBUSA MACCOBBIX
BbIMUpaHuii. COBpEMEHHBII
DKOJIOTMYECKUN KPU3HUC, €T0
ocobenHocTtH. [Ipobiema coxpaneHus
Ouopa3zHoobOpa3us Ha 3emJie.
JdeMoHcTpauuu

Tabauib 1 cxeMbl: «Pa3BuTHE )XKU3HU
B APXEUCKOU 3pe», «Pa3BUTHE KUZHU
B IIPOTEPO30MCKOU 3pe», «PazButue
YKA3HHU B ITAJIE030MCKOU dpe,
«Pa3BUTHE KU3HU B ME3030UCKOU 3pEM,
«Pa3BUTHE )KU3HU B KATHO30MCKOU
ape»

PackpsiBaTh cosiep:kaHne TEpPMUHOB U
MOHSATUM: apXel, apxebaKkTepuu,
[IMaHOOAKTEPHUH, IPOTEPO3OH,
najaeo30i, KeMOpUid, OpJIOBUK, CUITYD,
JIEBOH, KapOoH, iepMsb, [lanres, Teruc,
TPUJIOOUTHI, PUHUO(DUTHI,
PaKOCKOPTIHMOHBI, TAHITUPHBIC PHIOHI,
KOTHJIO3aBPbl, M€30301, [ OHJ1BaHa,
JlaBpasus, Tpuac, ropa, MeJl, XBOWHBIE,
TMHKT'OBBIC, CATOBHUKOBBIE,
O€JIEeMHUTBI, aAMMOHHUTHI, TUHO3aBPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, NaJeOTreH, HEOT'eH,
AHTPOITOTEH, MACCOBOE BRIMUPAHHUE.
XapakTepu30BaTh Pa3BUTUE KU3HU

Ha 3emJie 0 3paM U MEPUOJIaMm.
YcTaHaBiIMBaTh 3aBUCUMOCTh MEXKY
re€0JOTHYECKUMU MPOLIECCAMM,
M3MEHEHUSIMU KJIMMaTa U Ipoleccamu
B KHBOW NPUPOJE.

OOBSACHITH MPUYUHBI PaCIBETA
CHCTEMATUYECKUX IPYII OPTaHU3MOB
B PA3JIMYHBIC 3PbI U IIEPUO/IBL.
AHaJIM3UPOBATH NPUYHUHBI U CIIEICTBHS
MAaCCOBBIX BBIMUPAHUM.

HaswiBaTh 0OCHOBHBIE apoMOP(HO3bI
pPAaCTEHUN U )KUBOTHBIX.
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[TpuBOAUTE IPUMEPHI IEPEXOTHBIX
dbopM OpraHU3MOB.
AHaIM3UPOBATH ITyTH PEIICHHUS
po0JIeMbI COXpaHCHHUS
onopazHoobpasus Ha 3emIie

4.9

CoBpemeHHas cucteMa
OpPTaHUYECKOTO MUpa

CoBpeMeHHas crucTemMa OpraHu4ecKoro
mupa. [Ipuniuns! knaccudukanuu
opranu3MoB. OCHOBHbBIE

CUCTEMATUYCCKUE I'PYIIILI OPraHUu3MOB.

JleMoHcTpaLuu
Tabauie! u cxembl: «CoBpeMeHHast
CUCTEMA OPraHUYECKOI0 MUPA»

PackpbIBaTh cofiepkaHre TEPMUHOB U
HNOHSTUN: OaKTepUH, apXeH, BHICIINE
pactenus, 3eJI€HbIE BOJLOPOCIIH,
OarpsiHKu, Oypble BOJIOPOCIIH,
MOXOBU/IHBIE, TATIOPOTHUKOBHUIHBIE,
XBOLIEBHU/IHBIEC, IJTAYHOBHIHBIE,
rOJIOCEMEHHBIE, TOKPHITOCEMEHHBIE,
POTHUCTHI, KHIIIEUHOTOJIOCTHBIE,
IUIOCKHUE YEPBHU, KPYTJIbIe YEPBH,
KOJIbUaThI€ YEPBH, WICHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOKHE, XOPAOBBIE,
rpuOBbI, TUIIANHUKH, BUPYCHI.
XapakTepu30BaTh COBPEMEHHYIO
CHCTEMY OPTaHUYECKOT'0 MHpa;
Ha3bIBaTh OCHOBHBIE CUCTEMAaTUYECKHE
IPYIIIBI OPTaHU3MOB.

OOBACHATH NPUHIIMITBI KITaCCU(UKAITUH
OpPraHU3MOB.

[lepeuncasiTb OCHOBHBIE IPU3HAKU
IPOKapUOT, PACTCHUH, ’KUBOTHBIX,
rpubOB, KPACHBIX U OYPBIX BOAOPOCIIEH.
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[IprBOoANTH IPUMEPHI IPEACTABUTEIEN
OCHOBHBIX CUCTEMATUYECKHUX IPYIII
OpraHu3MOB

Hroro yacos 1o teme 15
S | Tema «IIpoucxoxkaeHue 4YeJJ0BeKa — aHTPOIOTeHEe3»
5.1 | AaTpononorus — 1 Pasneinsl 1 3a1a4n aHTPONOJIOTHH. PackpeiBath conepxanne TEpMUHOB U
HAayKa O YEJIOBEKE MeToabl aHTPOIIOJIOTHH. MOHSITUIA: aHTPOIIOJIOTHSI, MOP(OJIOTHS,
JleMoHCcTpanun aHTPOINOreHE3, aHTPOIIOMETPHS,
TaGauie! 1 cxembl: «MeTo bl PEKOHCTPYKILYSA, apXEOJIOT U,
AHTPOIIOJIOTUI. THOTrpadusl.
OobopynoBanme: MyJIsHKU HasbiBaTh paznensl v 3a1a4un
OKaMEHEJOCTEN, IPEAMETOB AHTPOMOJIOTHH.
MaTepUalIbHOW KYJIbTYPbI ITPEIKOB XapakTepu3oBaTh METO/IbI
yenoBeka; (hoTorpadun HaXo0q0K AHTPOIIOJIOTHU U CPABHUBATH UX MEK]Y
MCKOMAEMBIX OCTATKOB YEJIOBEKA cOOOM.
Brinenars Bonmpochl 3BOJTIOLIMT
YeJI0BEKa, UCCIIEAYEMbIE ITPU ITOMOLIU
Pa3IMYHBIX METOOB
5.2 | Pa3Butue 1 CraHoBNIEHUE IPEACTaBICHUI PackpeiBath coneprkanue TEPMUHOB U
IIPEICTABICHUN O MPOUCXOXKACHUHU YEIOBEKA. MOHSATHN: aHTPOIIOTEHHAsI TEOPUS,
0 IPOUCXOKICHUH Pennrrnosnsie BO33peHUS. TpyaoBas Teopus, Homo sapiens.
YeJI0BeKa CoBpeMEHHBIE HAYYHBIE TEOPHH. OuenuBath Bkiana Y. lapsuna

JleMoHcTpaLuu

IToptper: Y. /lapBuH.
Ta0munel ¥ cxeMbl: «MeToIbl
AHTPONOJIOTUI.

B Pa3BUTHE MPEICTABICHUIN

0 MPOUCXOKICHUHU YETOBEKA.
ApPryMeHTHUpPOBAHHO KPUTHUKOBATh
PEIUTHO3HBIE PEACTABICHUS
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OobopynoBanme: MyJIsHKU
OKaMEHEJOCTEN, IPEAMETOB
MaTepuaIbHON KYJIbTYpPhI MPEIKOB
yenoBeKa; penpoaykuuu (potorpadun)
KapTUH ¢ MU(OTOTHUYECKUMHU U
ONOJIEHCKUMU CIOKETAMU
MIPOUCXOKICHHUS YEIOBEKa

0 IIPOUCXOXKICHUH YEI0BEKA C IO3ULIUU
€CTECTBEHHBIX HAYK.

XapakTepu3oBaTh HAYYHBIE TEOPUHU
IIPOUCXOKIECHHS YEIIOBEKA

53

MecTto yesioBeka
B CUCTEME
OpPraHUYECKOTO MUpa

CX0aCTBO YeNOBEKA C JKUBOTHBIMM.
CucreMaTnyecKoe MoJI0KEHNE
yenoBeka. CBUAETENBCTBA CXO/ICTBA
YeJI0BEKA C )KUBOTHBIMMU:
CPaBHUTEILHO-MOP(HOIOTHIECKHUE,
aMOpuosioruyeckue, Gru3noJIoro-
OMOXUMHUYECKHE, TTOBEJIEHYECKHE.
OTnuyus yenoBeKa OT KUBOTHBIX.
[IpAMOX0XkKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3Butue
I'OJIOBHOT'O MO3I'a U BTOPOM CUTHAJIBHOM
CUCTEMBI.

JdeMoHcTpanuu

Tabmauib u cxemsbl: «I"00BHOM MO3T
qeoBekay, «YernoBexooOpa3Hbie
00e3bsiHBIY, «CKelleT 4eIoBeKa 1
CKEJIET IIUMITIaH3e», «PyIMMEHTHI U
aTaBU3MBbD».

O0opynoBaHme: CKEJIET YEIIOBEKA;
MOJEJb Yepera YEIOBEKA U Yeperna

PackpsiBaTh conepxaHue TEPMUHOB U
MOHSITUIA: PYJTUMEHTHI y YEIIOBEKa,
aTaBU3MBI y YEJIOBEKA,
MPSIMOXOKICHHE, BTOPAst CHTHAJIbHAS
cucreMa.

OmnpenensaTb CHCTEMAaTHYECKOE
MIOJIO’KEHUE YEJIOBEKA B OPTaHUYECKOM
MUDpE.

BBISBISATE UepTHI CXOACTBA U Pa3IHIUs
YeJIOBEKa U )KUBOTHBIX.
XapakTepru30BaTh CBUJIETEIHCTBA
CXOJICTBA YEJIOBEKA U KUBOTHBIX
(cpaBHUTEIIBHO-MOP(OJIOTUUECKHE,
sMOpuosornyeckue, Pu3noaoro-
OMOXUMHUYECKUE, TOBEACHUYECKHUE).
[TpuBOANTE MPUMEPHI ATABU3MOB U
PYJIMMEHTOB y YEJIOBEKA.

OmnuchIBaTh MPU3HAKY YETOBEKA,
c(hOpMHUPOBABIIINECS B CBS3H

C IPEBECHBIM 00Pa30M >KU3HU MPEIKOB
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IIMMIIaH3€; MOJIENIb KUCTH YEJIOBEKA U
KMCTH IIUMITaH3E.

JlabopaTopHasi pabora

«M3yuenre ocoOEHHOCTEH CTPOCHHS
CKEJIETA YEJIOBEKA, CBA3aHHbBIX

C IPSIMOXOXKIACHUEM

Y IPSAMOXOXKIEHUEM.
BuisBasTh npruunHBI 0COOEHHOCTEN
CTPOECHHS YEPEIA YEIIOBEKA

10 CPABHEHUIO C YEIIOBEKOOOPA3HBIMHU
00e3bsHaMHU.

CpaBHUBaTh OPYAUIHYIO AESTEIBHOCTD

YeJIOBEKa U )KUBOTHBIX.
CpaBHHUBaTh 0COOEHHOCTH BBICIIICH
HEPBHOM JCATEIHHOCTH YEJIOBEKA U
KUBOTHBIX

5.4 | JIBmxytiue Cuibl JIBrxymue cuibl ((hakTophl) PackpsiBaTh coaepkaHne TEPMUHOB U
(paxTopsr) aHTpONoreHe3a: OMOJIOrHYECKHe, MOHSTUH: HACJIEICTBEHHAs
aHTPOIOreHe3a conuanbHbie. COOTHOIIEHUE W3MEHYHUBOCTb, ECTECTBEHHBIN OTOOD,

OMOJIOTUYECKHUX U COLIMATbHBIX OpyAuitHas NesTeIbHOCTb, TPYNIOBOE
(aKTOpOB B aHTPOIIOTCHE3E. COTPYAHUYECTBO, OOIIEHUE, PEUb.
JleMoHCTpauun XapakTepu30oBaTh JBUKYILIUE CUIIbI
TaOnuiiel u cxeMbl: «/IBIXKyIIME CUIBI | aHTPOIIOTeHE3a: OMOJIOTHISCKUE U
AHTPOIIOTEHE3a». COLIMAJIbHBIE
OobopynoBaHme: MyJIsIKU IPEIMETOB
MaTepUaAIbHOM KYJIbTYPhI IPEAKOB
YeJioBeKa

5.5 | OcHOBHBIE CTAANN OCHOBHBIE CTaIMM AHTPOIIOTEHE3A. PackpsiBaTh cosiepxaHue TEPMUHOB U

AHTPOITIOI'CHC3a

Pannue yenoBexooOpa3Hbie 00€3bsIHBI
(TpOKOHCYIIBI) ¥ pAHHUE TTOHTHIBI —
0011I1e MPEJIKK YEI0BEKOOOPa3HBIX
00e3bsH U J0Jei. ABCTPAIONMUTEKH —
JIIBYHOTHE TIPEIKHU JIF0JIeu. HemoBek

IIOHSATHN: aBCTpajonuTek, Yenosek
yMelbid, YenoBek mpsaMOXO 1IN,
UYenogek reriaensoeprckuii, Yenorek
HEAHJEPTAJIbCKNM, KPOMAaHbOHEII,
JICHHCOBCKHUH 4eJIOBEK, UenoBek
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YMEJIbIiA, IEPBBIE U3TOTOBIICHUS
opyauil Tpyna. Uemosek
NPSIMOXOIAIIMNA U TIEPBBIM BBIXOM
nrozeit 3a npeaensl Appuxu. Yeaosek
reiaenb0eprekuil — o0ImuiA MpeaoK
HEaHJEPTAIbCKOIO YeJIOBEKa U
YEeJI0BEKa pa3ymMHOro. Yenosek
HEAHIEPTAJIbCKUIM KaK BU] JIIOJCH
XOJIOTHOTO Kiumarta. HeaoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHM YeJI0BEK, OCBOCHHE
KOHTHHEHTOB 3a nipenenamMu AQpukm.
ITanmeoreneTnka 1 majacoreHOMHMKA.
JleMoHcTpanuu

[Moptperst: JI. JIukn, A. S. Porunckuid,
M. M. I'epacumos.

TabauIbl ¥ CXEMBL: « DBOJIIOIIMOHHOE
JIPEBO YETIOBEKA», «ABCTPAJIONUTEKY,
«YenoBek ymenblin», «HenoBek
MPAMOXOISIIUIY, «JleHUCOBCKUI
4yenoBek», «Heanaepranbub,
«KpomanboHLBY, «IIpenku yenoBekay.
OobopyaoBanme: MOJI€JIM TOpCca
MPEJIKOB YEJIOBEKA; MYJISKU IPEIMETOB
MaTepUaIbHOU KYJIbTYpPbI MPEIKOB
YyeJioBeKa

Pa3yMHBII COBPEMEHHOTO TUIIA,
[1JICOT€HETUKA.

XapakTepu30BaTb OCHOBHBIE CTAIUH
aHTPOIIOTEHE3A.

BpIsABIATE IPOrpECCUBHBIE YEPTHI,
NOSIBUBIINECS Y NPEIKOB YEIOBEKa
Ha PAa3HBIX CTAINUAX AHTPOIIOT€HE3A.
[IpuBoanuTHE IpUMEPHI IPEACTABUTENEH
OCHOBHBIX CTaJIMi aHTPOIIOTEHE3A:
ONMCHIBATH UX AHTPONIOMETPUUECKHE
JaHHbIE, 00pa3 )KU3HU U OpYyus TPYyAa.
CpaBHHBaTh IPEICTABUTEIICH OCHOBHBIX
CTaui aHTPOIIOTEHE3A
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5.6

DBOJIIOLU
COBPEMEHHOTO
4eJIoBEKA

DBOJIIOLIHS COBPEMEHHOTO YEJIOBEKA.
EctecTtBeHHbIi 0OTOODP B MOMYJISLIHIX
yenoBeka. MyTalrmoHHBIN IPOLECC U
nosmMopdusm. [lonynsaunonHsie
BOJIHBI, peli(p reHoB, MUrpanus u
«(pdexT ocHOBATEIIS» B MOMYIISIITUIX
COBPEMEHHOTO YEJIOBEKA.
JleMoHcTpaLuu

TaOauib! ¥ cXeMbl: «ITamnbl 3BOJIOLUN
YeJI0OBEKa»

PackpbiBath coiep:kaHre TEPMUHOB U
MOHATHUM: MyTAlIMOHHBIN ITPOLIECC,
oIMMOP(U3M, MOIMYJISIIUOHHbBIC
BOJIHBI, Apeii) reHoB, MUurpanus,
«3hdexT ocHOBaTEN M.
XapakTepu3oBaTh POJib €CTECTBEHHOTO
0TOOpAa B MOMYJIAIUSIX COBPEMEHHOTO
YEeJIOBEKA.

OueHuBaTh pojib MyTalIMOHHOTO
npoI1iecca, NOMyJISIIMOHHBIX BOJIH,
npetida reHoB, Murpanuu, «3pdexra
OCHOBATEJISD» B ABOJIIOIAU MTOIYJISLIUI
COBPEMEHHOI'0 YEJIOBEKA.

[TpuBoaMTHL IPUMEPHI (HAKTOPOB,
CIIOCOOHBIX BBI3BATH MOMYJISIITUOHHBIE
BOJIHBI B 3BOJIFOLIMM COBPEMEHHOTO
YyeJI0BEKa

5.7

YenoBeueckue pachl.
MexaucuuriauHapHbie
METO/bI AHTPOMOJIOTUN

Yemoseueckue pacel. [lonstue o pace.
Bonpuie pacel: eBporneonHas
(eBpasuiickas), aBCTPAJIO-HETPOUTHAS
(3xBaTOpHAIbHAS ), MOHTOJIONTHAS
(a3uarcko-amepukaHckas). Bpems u
MyTH pacceyeHus YeloBeKa 1o
riaHeTe. ENMHCTBO yenoBeYecKux pac.
Hay4Hast HeCOCTOSITETBHOCTh pacu3Ma.
[IprcnocobaeHHOCTh YelloBeKa

K Pa3HbIM YCJIOBUSIM OKpPYKaromieu

PackpsiBaTh cosiepkaHue TEPMUHOB U
MOHSTUI: paca, pacoreHes, pacusm,
COIMAJIbHBIN JapBUHU3M.
XapakTepu3oBaTh MPU3HAKHU OOJIBIINUX
pac 4esioBeKa: eBpOIeOUHON
(eBpa3uiicKoOii), aBCTPaAI0-HEPOUTHOM
(?KBaTOpUATILHOMN ), MOHTOJIOUTHOM
(a3uaTcKO-aMepUKaHCKOM).

BrIsBISITS IPUUMHBI BOSHUKHOBEHUS
YeJIOBEYECKUX pac.
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cpensbl. Bausinue reorpaduueckoit
cpenbl U naperda reHoB

Ha MOp(}oIorHIo ¥ (HU3HOJIOTHIO
YEJI0BEKa.

MexucuuminHapHble METOIbI

B pusnueckoi (0MoJI0rnyecKoi)
AHTPOITOJIOTMH. DBOIIOLUOHHAS
AHTPOMOJIOTUS U AJIEOAHTPOIIOIOT U
YEJI0BEYECKHUX MOIMYISLHAN.
buoconuanbHble HCCAEA0BaHMS
Ipupoabl yenoseka. Mccnenosanne
KOSBOJIIOIMU OMOJIOTUYECKOTO U
COLIMAJIBHOTO B YEJIOBEKE.
JleMoHcTpaLun

Tabauub! u cxembl: «Packl yenoBekay.
IIpakTHueckas padora

«3yueHune 3Kk0I0THIeCKUX aJanTaun
YEJIOBEKa»

[IpuBOANTHE IPUMEPHI aJAIITUBHBIX
IPU3HAKOB Yy IIPEICTABUTENIEH
YeJIOBEYECKUX pac.

[TpuBOAUTE CBUAETENBCTBA EJUHCTBA
IIPOUCXO0XKICHHS YEJIOBEUYECKUX pac.
ConocTaBisaTh aJalTUBHBIE TUIIBI
JIIOJIEU C PaCOBBIMU IPU3HAKAMU.
Jloka3pIBaTh HAYYHYIO
HECOCTOSITENIbHOCTh PaCU3Ma

Htoro yacos o teme 10
6 | Tema «IKoI0THSI — HAYKA 0 B3AMMOOTHOLIEHUSIX OPraHNU3MOB ¥ HAOPraHM3MEHHbIX CUCTEM C OKpY Karouei
cpeaoin»
6.1 | 3apoxxneHue u 1 3apoKJICHHE U Pa3BUTUE IKOJIOTHUU PackpsiBaTh coaepkaHue TEPMUHOB U
Pa3BUTHUE IKOJIOTUU B TpyAax A. I'ymbonsara, K.®. Pynbe, | moHsTHii: 5KOJOTHS, ayTIKOJIOTH,

H.A. CeBepuosna, J. I'ekkens,

A. Tencnu, B.H. CykauéBa. Pazneinbl u
3a7a9M SKOJIOTUH. CBSI3b SKOJIOTHHU

C IPYTMMHU HayKaMHU.

CUHAKOJIOT S, 3KOJIOTHSI COOOLIECTB U
DKOCUCTEM, IKOJIOTHS BUJOB U
MOIYJISALIAMN.

XapakTepu30BaTh OCHOBHBIE 3Tallbl
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JleMoHcTpaLuu

[MopTpeTtsl: A. ['ymOGonbarT,

K. ®@. Pynbe, H. A. Ceep1ios,

. I'ekkenb, A. Tencnu, B. H. Cykaués.
Tabanie! 1 cxeMbl: «Pa3mensl
SKOJIOTHH

3apOXKJIACHHUS U PA3BUTUSA YKOJIOTUH KAK
HAyKH.

[TpuBoIUTE TPUMEPHI OOBHEKTOB
U3YUYEHHUSI DKOJIOTUU.

HaspiBaTe OCHOBHBIE 3a1a4H, CTOSIIIIUE
nepes y4€HbIMU-DKOJIOTaMU.
YcranaBnuBaTh B3aNMOCBS3b SKOJIOTUN
C ApYIrUMHU HayKaMH

6.2

MeToabl SKOJIOTHH.
3HaueHue
AKOJIOTMYECKHUX
3HAHUH 71 YeJIOBEKa

Metonan! 3xosoruu. IloseBbie
HaOII0/IeHUs. DKCTIEPUMEHTBI

B OKOJIOTUU: NIPUPOJHBIE U
nabopaTopHbie. MonenupoBaHue
B 9KOJIOTUU. MOHUTOPHUHT
OKPY’KarOIIEU CPeJIbl: TOKAIbHBIM,
pEruoHaIbHBIN U TJI00ATLHBIN.
3Ha4YeHUE SKOJOTUUECKNX 3HAHUI
JUIS1 4EJIOBEKA. DKOJIOTUYECKOE
MHPOBO33PEHHUE KAK OCHOBA CBSI3€1
YEJI0BEYECTBA C MPUPOAOM.
DopMHUPOBAHUE SKOJTOTUYECKOU
KYJBTYPBI U KOJIOTHYECKOU
IrPaMOTHOCTH HACEJICHUS.
JleMoHcTpaLun

Ta0munb! 1 cxeMbl: «MeToIbl
AKOJIOTUNY, «CXeMa MOHUTOPUHT A
OKPYXKaroUEH CPEABD.

PackpbiBath coiep:kaHre TEPMUHOB U
MOHSTUI: TI0JIEBbIE HAOIIOACHUS,
MOHUTOPHUHT OKpYKaroLIel cpeibl,
MOJIEJIMPOBAHUE, SKCIIEPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepu30oBaTh METO/IbI IKOJIOTHH.
[TpuBOAUTH MPUMEPHI MOJEBBIX
HAOJIOICHUI B KOJIOTHH.

BrISBISITE 0COOEHHOCTH MOHUTOPUHTA
OKpY’KaroIlen cpeibl KaKk METo/1a
HKOJIOTMYECKUX MCCIIETOBAHU.
OO0O0CHOBBIBATH 3HAUECHUE
HKCIIEPUMEHTOB B 9KOJIOTMYECKUX
UCCIIEJOBAHMSIX.

CpaBHUBaThH J1aDOpAaTOPHbBIE U
MPUPOTHBIC IKCIIEPUMEHTHI KaK METOIbI
HKOJIOTUYECKUX HCCIIEIOBAHUN.
OneHuBaTh 3HAYCHHUE MPOTHO3UPOBAHMS
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JlabopaTopHasi pabora
«HM3ydeHne METOI0B dKOJIOTUYECKHUX
HCCIIEA0BAHUIN

KaK METO/a DKOJIOTMUYECKUX
HCCJIEJOBAaHUH.

(O00CHOBBIBAaTH HEOOXOIUMOCTD
DKOJIOTHYECKUX 3HAHUHN

JUTsI COBPEMEHHOTO YeJIOBEKa

Nroro yacos no teme 3
7 | Tema «Opranusmbl 4 cpeaa 0OMTAHUD)
7.1 | Dxonoruyeckue 1 Dkosornyeckne PaxKTopel U PackpsiBaTh coaepkaHne TEPMUHOB U
bakTopbI 3aKOHOMEPHOCTH UX JEHCTBHUS. MOHSATUH: PKOJIOTHYECKUi (hakTop,

Krnaccudukanms 3K010rn4ecKux
(bakTOpoB: aOMOTHUYECKHE,
onoTuueckue, antpornorennsie. OOmHe
3aKOHOMEPHOCTH JIEHCTBUS
sKOJIOrHUYecKux gaktopos. [IpaBuio
munumyma (K. Hlnpenrens,

1O. JInbux). ToepaHTHOCTb.
OBpUOMOHTHBIE U CTECHOOMOHTHBIE
OpPTraHU3MBI.

JleMoHcTpanun

Tabauiel U cxeMbl: « IKOJIOTMYECKUE
(hakTophI».

Oo0opyaoBanme: repOapuu u
KOJUIEKIIUY PACTCHHUM U )KUBOTHBIX,
MIPUCIIOCOOJICHHBIX K BIUSHUIO
Pa3IMYHBIX HKOJIOTUYECKUX
¢bakTopos

OMOJIOTUYECKUI ONITUMYM,
OTPaHUYUBAIOIINK (TUMUTUPYIOLINMN )
dakTtop.

Knaccuduumposath s3Kkoj0ruueckme
(aKTOPBI 10 Pa3HBIM OCHOBAHUSM.
XapakTepu3oBarh 00IIHe
3aKOHOMEPHOCTH JICUCTBUS
AKOJIOTUYECKUX (PaKTOPOB.
OOO0CHOBBIBATH JICUCTBUE 3aKOHA
ONTHMYyMa U 3aKOHA OTPaHUYHUBAIOIIETO
dakropa.

[IpuBoanuTHE IPUMEPHI:
WUTIOCTPUPYIOIUE ACHCTBUE MPaBUIIa
MUHHAMYMa, OTPaHUYHBAIOIIIETO
bakTopa, SBpUOMOHTHBIX U
CTEHOOMOHTHBIX OPraHU3MOB
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7.2

AOuoTHYECKUE
daxTopbl. CBET Kak
AKOJIOTUUYECKUU

daxTop

Abuotnueckue paktopsl. CBET Kak
sKosiornueckuit pakrop. Jleiicteue
Pa3HBIX YYACTKOB COJTHEYHOTO CIIEKTpa
Ha OPTaHU3Mbl. DKOJIOTUYECKUE
IPYIIbI PACTEHUI U )KUBOTHBIX

10 OTHONIEHUIO K cBeTYy. CUTHaNIbHAS
poJib cBeTa. POTONEPUOIUZM.
JleMoHcTpaLuu

Tabnuiel 1 cxembl: «CBETOBOM
CIIEKTP», «IKOJIOTUYECKHUE TPYIIIIbI
KUBOTHBIX [10 OTHOUIEHHUIO K CBETY.
Oo0opynoBanme: repbapuu
CBETOJIFOOUBBIX, TCHEIOOUBBIX U
TEHEBBIHOCJIMBBIX PACTCHU;
CBETOJIIOOUBBIC, TEHETIOOUBBIC U
TEHEBBIHOCJIMBBIE KOMHATHbIE
pacTeHusl.

JlaGopaTtopnas pabora
«BrIsiBIIeHHE TPUCTIOCOOICHUIM
OpraHu3MOB K BIIUSTHUIO CBETa

PackpbiBaTh cojiep:kaHre TEPMUHOB U
MOHSITUI: CBET, POTONEPUOAU3M.
XapakTepu3oBaTh JICHCTBUE CBETA KAK
HKOJIOTHYECKOTO (haKTopa.

CpaBHUBaTh JIEHCTBHUE PAa3HBIX
YYaCTKOB COJTHEYHOTO CIIEKTpa

HA OPTaHU3MBI.

BrISBISITE 0COOCHHOCTH CTPOCHHUS U
KU3HENIEITEeIbHOCTH PACTEHHUM pa3HbIX
HKOJIOTUYECKUX TPYII MO OTHOIIEHUIO
K CBETY (CBETOJIIOOUBBIE, TCHEIOOUBEIE,
TE€HEBBIHOCIIMBBIE).

[TpuBOAUTH IPUMEPHI PACTEHUHN PA3HBIX
HKOJIOTUYECKUX TPYII MO OTHOIIEHUIO
K CBETY.

BrIBISITE 0COOEHHOCTU CTPOCHHUS U
KU3ZHEIEATEIbHOCTH KUBOTHBIX Pa3HbIX
HKOJIOTUYECKUX TPYII MO OTHOIIEHUIO
K CBETY (JIHEBHBIC, CYMEPEUHBIE,
HOYHBIC).

[TpuBOAUTH MPUMEPHI KUBOTHBIX
Pa3HBIX SKOJOTUYECKUX TPYTII

110 OTHOIICHHIO K CBETY.
OO6O0CHOBBIBATH 3HAUCHHE
dboToneprnoan3mMa B )KM3HU OPTaHU3MOB
U U1 IPAKTUKHU CEIBCKOTO

XO0341CTBa
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7.3

AOuoTnueckue
(baxTophlI.
Temneparypa Kak
AKOJIOTUYESCKHUM

bakTop

TemmepaTtypa Kak 3KOJIOTrMUYE€CKUI
dakrop. JlelicTBUe TeMIepaTyphbl

Ha opranu3mel. [lonkuioTepMHbIe 1
TOMOHMOTEPMHBIE OPTraHU3MBI.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpPTraHHU3MBI.

JleMoHcTpaLuu

TaGauie! 1 cxembl: « TermIOKpoOBHBIE
KUBOTHBIE», «XOJOTHOKPOBHBIE
KUBOTHBIEY.

Oo0opyaoBanme: repOapuu u
KOJUJIEKLIUHU TETIOIIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX
PACTEeHM; Yyyesa NTULL U 3BEPEN.
JlabopaTopHas padora
«BplsiBeHHE IpUCTIOCOOICHUI
OpPraHU3MOB K BIIMSIHUIO TEMIIEPATypbI»

PackpriBath conepkanre TEPMUHOB U
MOHSATUI: TEMIIEPATYPA,
MONUKWJIOTEPMHBIE (XOJIOJHOKPOBHEIE),
TOMOMOTEPMHBIC (TETJIOKPOBHBIE)
OpraHu3MBbl, aHa0W03, SBPUTEPMHBIE
OpraHu3Mbl, CTECHOTEPMHBIE OPTAHU3MBI,
TEPMOPETYJISALIHSL.

XapakTepu3oBaTh JCUCTBUE
TEMIIEPATYPbI HA OPTAHU3MBL.
BrIBISITE 0COOEHHOCTU CTPOCHHUS U
KU3HEJEATENbHOCTA MOUKUITIOTEPMHBIX
(XOJIOJHOKPOBHBIX) K TOMOMOTEPMHBIX
(TEeMIOKPOBHBIX ) JKUBOTHBIX.
[IpuBOINUTH NpUMEPHI HOMKUIIOTEPMHBIX
(XOJI0THOKPOBHBIX ) U TOMOMOTEPMHBIX
(TETUIOKPOBHBIX ) dKUBOTHBIX.

BrIsBISITE 0COOEHHOCTU CTPOCHHUS U
KU3HEJEATEIIbHOCTH TEIIOTIOONBBIX,
3UMOCTOMKHX, MOPO30YyCTOMYNBBIX
pacTEHHUM.

[TpuBOAUTH MPUMEPHI TEIIOIIOOUBDIX,
3UMOCTOMKHX, MOPO30yCTOWYNBBIX
pacTEHHUM.

[TpuBOAUTH IPUMEPHI SBPUTEPMHBIX U
CTEHOTEPMHBIX OPTaHU3MOB.
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7.4

AlOuornueckue
dakTopsl. BiaxxHOCTH
KaK DKOJIOTHYECKUH
daxTo

BnaxHOCTB KaK 9KOJIOTUIECKUN
daktop. [Ipucniocobenns pacTeHmit
K MO/JIEP’KaHUI0 BOAHOTO OalaHca.
Knaccudukanus pactenuii

M0 OTHOIIIEHUIO K BOJIE.

[IpucnocobneHust ;KUBOTHBIX

K U3MEHEHHUIO BOJTHOTO PEKUMA.
JleMoHcTpaLuu

Tabauie! u cxembl: «DU3HOTOTHUECKHE
a/1anTaluy >KUBOTHBIX).
Oo0opyaoBanme: repObapuu pacTeHuil,
OTHOCSIIIMXCS K TUTpOdUTaM,
kcepodutam, Me3oduTaM, KOMHATHBIC
pacTeHus JaHHBIX TPYIIIL.
JlabopaTopHasi pabora
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHHIA U3 pa3HBIX MECT OOUTAHUS

PackpbiBaTh coaepkaHue TEPMUHOB U
MNOHSTUMN: BIQXXHOCTh, TUAPOPUTHI,
rurpouTe, Me30(pUTHI, KCEPOPUTHI,
KUBOTHBIE: BOJIHBIC, TIOyBOTHBIC,
Ha3eMHbIC.

XapakTepru30oBaTh JEHCTBUE BIAKHOCTH
KaK 9KOJIOTHYECKOro (hakTopa.
BrIsSIBIISITE OCOOCHHOCTH CTPOCHUS U
KHU3HEICATEIbHOCTH PACTECHHM pa3HbIX
IKOJIOTHUYECKUX TPYIIT IO OTHOIICHHIO
K BOJIC.

[TpuBOIUTE IPUMEPHI PACTEHUH Pa3HBIX
HKOJIOTUYECKUX TPYII IO OTHOIICHUIO
K BOJIC.

BrIsiBNIsITE aHATOMUYECKHUE U
(bU3M0IOrHYeCKUe MPUCIIOCOOICHUS
KUBOTHBIX K NU3MEHEHUIO BOJJHOTO
pexuMa.

[IprBONTH IPUMEPHI BOJIHBIX,
IIOJIYBOJIHBIX U Ha3€MHBIX )KHUBOTHBIX

7.5

Cpenpl ooutanus
OpraHu3MOB

Cpenpl oOuTaHUS OpraHU3MOB: BOAHAS,
HA3eMHO-BO31yIlIHAs, TOYBEHHAS,
riTyOWHHAs MOAMOYBEHHAS,
BHYTpHOpraHu3MeHHas. OU3uKo-
XUMUYECKHUE OCOOEHHOCTH Cpel
OOUTaHUS OPTaHU3MOB.

PackpsiBaTh cogepxaHue TEpMUHA
«cpena OOUTaHUsY.

XapakTepru3oBaTh 0COOCHHOCTH
BOJIHOM, HA36MHO-BO3AYIIIHOU,
MOYBEHHOM, IITyOMHHO MOATIOYBEHHOM U
BHYTPHOPTAaHU3MEHHOU CpeJl OOUTaHUS.
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[IpucnocoOiaeHust Opranu3MoB K KU3HU
B Pa3HBIX Cpefax.

JleMoHcTpaLuu

Tabauub! 1 cxembl: «Cpelibl 0OMTaHUS
OpPraHU3MOB.

O6opynoBanme: KOJUIEKIINU
JKHNBOTHBIX, O6I/ITaIOHlI/IX B Pa3HbIX
cpenax

CpaBHuBaTh (PU3UKO-XUMHUECKUE
YCIIOBUSI PA3HBIX CPell OOUTAHMUSI.
BoIgBISITE 4epThI IPUCTIOCOOIEHHOCTH
OpTraHU3MOB K OOWTaHUIO B BOJTHOM,
Ha3€MHO-BO31YILLIHOW, TOYBEHHOM,
BHYTPUOPTaHU3MEHHOM Cpeax
oOuTaHMs.

[IpuBOAMTH IPUMEPBI OPTaHU3MOB,
00UTAIOIIMX B Pa3HbIX Cpeaax

7.6 | buomornueckue buonornueckue purmbl. BHenmHue n PackpsiBaTh conepxanue MOHITUS
PUTMBI BHYTpeHHHE pUTMbI. CyTOUHBIE U «OMOJIOTHUECKUE PUTMBD».

TOJIMYHBIC PUTMBI. XapakTepu3oBaTh 0COOCHHOCTHU
[Ipucnoco61eHHOCTh OPraHU3MOB K BHEILIHUX, BHYTPEHHHX, CYTOYHBIX U
CE30HHBIM U3MEHEHUSM YCIOBUU TOJUYHBIX OMOJIOTUYECKUX PUTMOB.
AKU3HH. [IpuBOINTH IPUMEPBI TPOSBJICHUS
JleMoHcTpanun OMOJIOTHYECKUX PUTMOB Y Pa3HBIX
TaGauie! u cxembl: «buonoruueckue OpraHu3MOB.
PUTMBD». BoIBISITE UepThl IPUCTIOCOOIEHHOCTH
Oo6opynoBanme: repbapuu u OpraHu3MOB K CE30HHBIM U3MEHEHUSAM
KOJIJIEKIIUU PACTEHHUU U )KUBOTHBIX, YCJIOBUM KU3HMU.
oOJafaroumx YepTamMmu OnuchiBaTh CE30HHBIC SIBJICHUS B )KU3HU
IPUCIOCOOJIEHHOCTH K CE30HHBIM OpPraHu3MOB, PaCIPOCTPAHEHHBIX
U3MEHEHHUSIM YCIIOBUM KU3HU B CBOEH MECTHOCTH

7.7 | uznenunie popmbl XKuzHeHHbIe POPMBI OPTaHU3MOB. PackpeiBaTh copiep:kaHue MOHSATUS

OpraHn3MOB

[TonsiTue o xu3HEHHOU Popme.
XuzneHuoie (HOPMbI pACTCHUI:
JePEBBS, KYCTAPHUKH, KyCTAPHUYKH,

«KU3HEHHAas (popMa OpraHu3May.
BbIsBISATE OCOOEHHOCTH CTPOEHUS U
AKU3HEIESITEIIbHOCTH PACTEHUH pa3HbIX
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MHOTOJICTHUE TPaBbI, OJTHOJICTHUE
TpaBbl. JKu3HEHHBIE (POPMBI )KUBOTHBIX:
TUAPOOMOHTHI, TeOOMOHTHI,
a’3poOnoHTHI. OCOOEHHOCTH CTPOCHHUS U
o0Opa3a Ku3HH.

JleMoHcTpaLuu

TaGnuuel u cxembl: «Ku3HeHHBIE
bopmbI pacTeHui», «Knu3HeHHbIe
(OpPMBI JKUBOTHBIX).

OO6opynoBanme: repbapun U
KOJUICKITUH PACTEHHUH U JKUBOTHBIX
Pa3IUYHBIX )KU3HEHHBIX POPM

KU3HEHHBIX (POpM.

[IpuBOANUTE IPUMEPHI PACTEHUH Pa3HBIX
KU3HEHHBIX (HOpM.

BbISBISATE 0COOEHHOCTH CTPOSHUS U
KHU3HEIeATEIIbHOCTH )KMBOTHBIX PA3HBIX
YKU3HEHHBIX (OpM.

[IpuBOUTE MPUMEPHI 5 KUBOTHBIX
pa3HbIX KU3HEHHBIX (OpM

7.8

buotnueckue dpakropbl

buotnueckue paxtopsl. Buas
OMOTUYECKHX B3aUMOJICHCTBUM:
KOHKYPEHIIUS, XUIITHUIECTBO, CHMOHNO3
u ero ¢opmsl. [lapazutusm,
KOOMEpalys, MyTyaJlu3M,
KOMMEHCAIIN3M (KBapTUPAHTCTRBO,
HaxjeOHu4YecTBO). HeTpoduueckue
B3aMMOJICUCTBUS (TOMTUYECKUE,
dbopuueckue, hadpudeckue). 3HaUYCHUE
OMOTHUYECKUX B3aUMOJIEUCTBUN IS
CYIIIECTBOBAHWSI OPTAHU3MOB B CPEJIC
obOutanus. [IpuHIKIT KOHKYPEHTHOTO
UCKITIOYCHHUSL.

JdeMoHcTpauuu

Tabauirel U cXeMbl: «IKOCHUCTEMA

PackpbiBaTh cofiep:kaHie TEPMUHOB U
MOHSTUH: KOHKYPEHIINS, XUIITHUIECTRO,
napa3uTu3M, MyTyallu3M,
KOMMEHCAJIN3M, HETPOUIECKHE
B3aMOJICHUCTBHSI.

XapakTepru30BaTh BUIbI ONOTUICCKUX
B3aMMO/ICUCTBUH.

OOBSICHATH CYIIIHOCTh KOHKYPEHIIHH,
XUIIHUYECTBA, apa3uTu3Ma,
MyTyaJin3Ma, KOMMEHCAIIM3MA.
[IpuBOAUTH MPUMEPHI OPTAHU3MOB,
YYaCTBYIOIIHUX B OMOTHYECKUX
B3aMMOJICUCTBUSIX PA3HBIX TUIIOB.
OneHnBaTh 3HAYEHUE OMOTHYECKUX
B3aMMOJICUCTBU JUIsl CYILIECTBOBAHUS
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I POKOJMCTBCHHOTIO JICCA»,
«IKocHuCcTeMa XBOMHOTO Jiecay,
«erm muTanus», « XUITHAYECTBOY,
«[Tapazutuszmy», «KoHKypeHITus,
«Cumbmo3sy, «KommeHcanmzm.
O6opynoBanme: KOJUICKIIUU
’KUBOTHBIX, yYaCTBYIOIIUX

B Pa3IIUYHBIX OMOTHYECKUX

OpPraHU3MOB B CpeZie OOUTAHUS.
O60CHOBBIBATH JICHCTBUE TPUHLIMTIA
KOHKYPEHTHOTO HCKJIIOUEHUS

B3aUMOJCUCTBUAX
Hroro yacos no teme 9
8 Tema «IK0y10TUsl BUIOB ¥ MOMYJISIIIAIND)
8.1 | Dxosornyeckue 3 DKOJIOTHYECKUE XapaKTEPUCTUKH PackpeiBath conepkaHue NoHATHA
XapaKTEPUCTUKU nonyJsuuy. [lonmynsuus kak TIOMYJISLIUSD.
HOMYJISILIUH ouonoruyueckas cucrema. Ponp OneHuBaTh 3HaAYEHUE HEOAHOPOIHOCTH

HEOJHOPOJIHOCTH CpeJibl, PU3NUECKHUX
0apbepoB U OCOOEHHOCTEH OMOIOTHHI
BUJIOB B (DOPMUPOBAHUU
MIPOCTPAHCTBEHHOU CTPYKTYPBI
nonyJsiuuid. OCHOBHBIE OKa3aTeIn
MONYJISIUN: YACIIEHHOCTbD, IJIOTHOCTb,
BO3pAacTHAas U MOJIOBas CTPYKTYpa,
POXKIAEMOCTh, IPUPOCT, TEMI POCTA,
CMEpPTHOCTb, MUTPALIUS.
JleMoHcTpaLun

TaOauipl ¥ cxembl: « IKOJIOTUYECKUE
XapaKTEPUCTUKU NOMYJISLUANY,
«lIIpocTpancTBeHHas CTpyKTypa

cpensbl, puznueckux 6apbepoB U
0COOEHHOCTEN OMOJIOTUN BUIOB

B (hopMUpOBaHUY TPOCTPAHCTBEHHOMN
CTPYKTYPBI MOIYJISLIH.

[IpuBOIUTE MPUMEPHI MO YIISALUN
Pa3HbBIX BUJIOB PACTCHUN U )KUBOTHBIX.
XapakTepu3oBaTh OCHOBHBIE
HKOJIOTHYECKUE TTOKA3aTeNN
MOMYJISIIIAN; YACTIEHHOCTb, TUIOTHOCT,
BO3pACTHAas U MOJIOBasi CTPYKTYpa,
POKIAEMOCTh, IIPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIHS.
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MOITYJISIITU ), ((BOBpElCTHBIe IMUpaMuIabl
IMOITYJIATI I

8.2 | Dkonoruyeckas DKoyioruyeckas CTpyKTypa nonyJsiuu. | PackpsiBaTh coJepKaHue TEPMUHOB U
CTPYKTypa OlLieHKa YUCIEHHOCTHU MOMYJISIIIUY. MOHATUI: TMHAMUKA NOMYJISILUH,
MOMYJISALIAH. JIMHAMUKA OIYJIAUHN U €€ PErysiius. | OMOTUYECKU TOTEHIUAI TOIYJIALINY,
JlnHaMuKa nonyJisiuun BroTHyecKuii MOTEHIHAIT TOMY/ISIHK. | KPUBbIE BBIKUBAHUSA, (PAKTOPBI
U €€ perynsauus MoaenupoBanue THHAMUKA CMEPTHOCTHU, EMKOCTb CPEIBI.

nonyssinuu. Kpuseie pocra OOBSCHITH 3aKOHOMEPHOCTH

YUCIICHHOCTH nomnyJssanuu. Kpussie pazmelieHust 0co0ei MomyJsIuu

BBDKHMBaHMS. Peryssius YucaeHHOCTH | Ha 3aHMMAEMOU TEPPUTOPUH.

MOMYJISILUNA: POJib (PAKTOPOB, OueHnBaTh OMOTUYECKUM MMOTEHIINAI

3aBHUCSIINX U HE 3aBUCSIINX OT MOITYJISALIMI Pa3HBbIX OPraHU3MOB.

IJIOTHOCTH. DKOJOTHYCCKUE CTpATerun | AHAIU3UPOBATh KPUBBIE pOCTA

BU10B (r- u K-cTparerun). YUCIICHHOCTHU MOMYJISIIANA U KPUBBIE

JleMoHCcTpanun BBDKUBAHMSL.

Tabauubl u cxembl: «CKOPOCTH OOOCHOBBIBATh PUYMHBI CIEPKUBAHUS

3aCeJIeHuUs IOBEPXHOCTU 3EMIIU OMOTHUYECKOI0 MOTEHIMaIa pocTa U

Pa3IMYHBIMHA OPTraHU3MaMK» MIPUYXHBI BCIIBIIIEK POKIAEMOCTH
y OTZIEJIbHBIX OPTaHU3MOB.
[Tepeuncnsats GpakTopbl CMEPTHOCTH,
PETryJIMPYIOLINE YACICHHOCTh
TMOMYJISIIUN PACTEHUM U ) KUBOTHBIX.
OnuchIBaTh SKOJIOTHYECKUE CTPATETUH
BUJIOB

8.3 | Dkojoruyeckas HUIIA [TousiTne 06 SKOTOTUYECKON HUTIIE PackpsiBaTh conepkanne TEpPMUHOB U

BHIIA

Busa. Mecroobutanne. MHOTOMepHas
MO/IEJIb 3KOJIOTHYECKOW HUIIN

MOHSITUI: PKOJIOTUUECKAsl HUIIIA, BU/I,
apeasl, UHBa3usl.
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JIx. 1. XaTtunncona. Pa3mepsl
sKoJioruueckoit Humu. [loreHuanbpHas
Y peAIN30BAHHAS HUIIU.

Bug kak cuctema nonynsiuii. Apeansl
BU0B. BUABI U UX KU3HEHHBIC
CTpaTeruu. DKOJIOTUYECKUE
SKBUBAJICHTHI.

3aKOHOMEPHOCTH TIOBEJICHUS U
MUTPalNM )KUBOTHBIX. buonornueckue
WHBA3UU YyKEPOIHBIX BUJIOB.

JdeMoHcTpanuu
IMoptper: JIxx. Y. XaT4nHCOH.

Tabmune! U cxeMsl: «Moenb
AKOJIOTMYECKON HUILIN

Jx. . XaturuHCOHA.
OoGopynoBanme: repdbapun pacTCHUM;
KOJUIEKLIMH KUBOTHBIX.
JlabopaTopHasi pabora
«IIpucnocobeHust ceMsiH pacTeHUN

K PaCcCEJICHUIO»

XapakTepu30BaTb MHOTOMEPHYIO
MOJIEJIb PKOJOTMUECKON HUIIIN

Jx. . XaTtunHCOHA.

[TpuBOANTH NPUMEPHI SKOJTOTUUECKUX
HUIII PA3HBIX BUJIOB PACTCHUH U
JKUBOTHBIX.

BoIBaATE OTIMYME YKOJOTMUYECKOU
HHIIY BHJA OT €0 MECTOOOUTAHHS.
['paduyeckn nzob6paxxaTh
MHOTOMEPHYIO MOJIE€JIb SKOJIOTUYECKOM
HUILH JJISI Pa3HbIX BUIOB.

BBIABIATE IPUYUHBI PA3IMYUI
B pa3Mepax 3KOJIOTHYECKON HUILIH

Y pa3HbIX BUJIOB paCTeHI/Iﬁ H )XUBOTHBIX.
AHaJ'II/IBI/IPOBaTB IMPUYHNHBI U
MNOCJICACTBHUA CMCHBI AKOJIOTUYECKOM
504000071

Htoro yacoB mo Teme 9
9 | Tema «9K0JI0rUs COO0IIECTB. IKOJIOTHYECKHE CUCTEMbD»
9.1 | CoobmiecTBO 1 CoobmectBa oprann3MoB. buonieHo3 u | PackpsiBaTh cojiep:kanre TEPMUHOB U
OpraHU3MOB — ero cTpykrypa. CBs3u MEXIY HNOHSATUN: OMOLIEHO03, OUOTOTI.
OHOIICHO3 OpraHu3Mamu B OMOIICHO3E. XapaxkTepu3oBaTh OMOIIEHO3 U €T0

JleMoHcTpaLun
Tabmauib u cxembr: «CTpyKTypa

CTPYKTYPBL: BUIOBYIO,
IPOCTPAHCTBEHHYIO, TPO(YUUECKYIO.
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6I/IOI_ICH033>), «DKocucremMa
I POKOJIMCTBCHHOTO JICCAY,
«DKOoCHCTEMAa XBOMHOTO JIECay

[IepeunciiATs U IPUBOAUTH IPUMEPHI
CBSI3€M MEXIY OPTaHU3MaMHU
B OHOLIEHO3€

9.2

JKocucremMa

DKOCUCTEMA KaK OTKPBITAs CUCTEMA
(A.JIx. Tencnu). DyHKIUOHAIIbHbBIE
0JIOKH OPTraHru3MOB B 9KOCUCTEME:
MPOTYTICHTHI, KOHCYMEHTHI,
peayuentsl. Tpoduyeckue ypoBHH.
Tpoduueckue nenu u ceru.
AOuoTHYECKHE OJTOKH SKOCUCTEM.
[TouBBI ¥ MBI B 3KOCUCTEMAX.
Kpyrosoport BemecTs 1 NOTOK SHEPrUn
B DKOCHCTEME.

JdeMoHcTpanuu

[optpertsi: B. H. Cykaués,

A. JIx. Tencnnu.

Tabauibl u cxembl: «OYHKIIMOHAIbHbBIE
TPYIIBI OPTAHU3MOB B SKOCHCTEME,
«KpyroBopoT BEIIECTB B AKOCUCTEME,
«llenn mutanus (macTOUIHAS,
JETPUTHAS )».

O6opynoBanme: repbapun pacTeHUN;
KOJUIEKIIUY HACEKOMBIX; Uydelia NTHI] U
3BEpen

PackpsiBaTh conep:kaHue TEPMUHOB U
HNOHATUI: IKOCUCTEMA, IPOLYLIEHTHI,
KOHCYMEHTBI, peAyLEHThI, TPOhUUECKHE
YpOBHH, Tpoprueckue (MUILEBbIC) IIETH
U CETH.

Ha3bIBaTh CTPYKTYpHBIE KOMIIOHEHTHI
HKOCUCTEMBI.

XapakTepu3oBarh (PyHKINU U
IPUBOJUTH IPUMEPHI OPraHU3MOB

B 3KOCHCTEME Ha OCHOBE UMEIOLUXCS
3HAHUN O pacTeHMsIX, TpubaXx,
OaKTEpUsAX U JKUBOTHBIX.

OmnuceIBaTh KPYyroBOPOT BELIECTB U
IIOTOK SHEPTUU B SKOCUCTEME.
OOBACHSTH POJIb OPraHU3MOB

B OMOJIOTMYECKOM KPYTOBOPOTE
BELLECTB U NOTOKE 3HEPIHHU.
[IpuBOANTH IPUMEPHI OPraHU3MOB,
3aHMMAIOILMX Pa3HbIE YPOBHU
TPO(YUUECKUX MHUPAMUI.

CocTaBisiTh CXEMBI IEPEHOCA BEILIECTBA
Y DHEPIMHU B SKOCUCTEMAX (LIenH
MUTAHUA).
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CpaBHI/IBaTB HaCT6I/IIHHBIe " ICTPUTHBIC
OCIy NMUTaHuA

9.3 | Dkonoruyeckue OCHOBHBIE IOKA3aTEU IKOCUCTEMBI. PackpsiBaTh coepxaHue TEPMUHOB U
IUPAMHU/IBI buomacca u nmpoayKuus. HNOHSTUN: IPOYKIIMSL, Ouomacca,
DKOJIOTMYECKHE TUPAMHUIBI YUCEIL, DKOJIOTHYECKAs TUpaMua.
OMOMAacChl U YHEPIUH. XapakTepu30oBaTh IPaBUIIA
JleMOHCTpaun HKOJIOTUYECKUX ITUPAMUJ] YUCET,
TaOauiis! U cxembl: « IKOJIOruUecKast OroMacchl U SHEPTUU.
nUpaMuJa 4ucenn», « IKoJoruyeckast OOBSICHATH IIPHYUHBI PA3THYHIA
nupamMuia OuOMacchl», B IPOJAYKTHUBHOCTH Y Pa3HbIX
«IKOJOrn4yecKas IupaMuia 3HEPITUM» | 3KOCHCTEM.
[TpuBOAUTE IPUMEPHI MPAKTUYECKOTO
IPUMEHEHUS MPABUII 3KOJIOTMYECKUX
nUpaMUI.
CpaBHuBaTh OMOMaccy U MPOAYKLIHIO
HKOCHCTEM CYLIN U MUpPOBOro okeaHa
9.4 | U3menenus Lunamuxa skocucmem. PackpsIBaTh cosiepkaHue TEPMUHOB U
CO00111EeCTB — Kamacmpoguueckue nepecmpotixu. HOHSTUN: CYKIECCHS], KIIMMAaKCHOE
CYKIIECCUH @nykmyayuu. HanpaBiieHHbIE COO00I1IECTBO, CYKLIECCUOHHBIN psi.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykneccu. [lepBudHbIC 1 BTOPUYHBIC
CYKIIECCHU W X MTPHYHHBI.
AHTpPOTIOTEHHBIE BO3ICHCTBUS

Ha cykueccun. KimmmakcHoe
cooO1ecTBo. buopaznoo6pasue u
MOJIHOTA KPYTOBOPOTA BEILIECTB —
OCHOBA yCTOMYMBOCTH COOOIIECTB.

XapakTepru30BaTh CyKIECCUMU:
NEPBUYHBIE U BTOPUYHBIEC, TIPUBOIUTD
UX [IPUMEPBI U HA3bIBATh PUYNHbI
CMEHBI COOOIIIECTB.

CpaBHUBATh BpEMEHHbBIE U KOPEHHBIE
OMOreoleHO3bl HA KOHKPETHBIX
IIPUMEpax CBOEU MECTHOCTH.
MonennpoBaTh pe3yJIbTaThl IpoLecca
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JleMoHcTpaLuu

Tabauie u cxembl: «O0pa3oBaHue
6omotay, «IlepBudnas cykieccus,
«BoccranoBieHne eca mocie moxapa

CMEHBI OMOTEOIICHO30B I0/1 BIUSHUEM
aHTPOIIOTEHHOTO (paKTOpa

9.5 | llpupoansie IIpuponHbie SKOCUCTEMBI. PackpeiBath conepxanne TEpMUHOB U
DKOCUCTEMBI Dxocucmemvl 03€p u pex. Ixocucmemyvl | TOHATUN: (PUTOIUIAHKTOH, 300IIJIAHKTOH,
Mopeti u oKkeanog. IKocucmemsbl myHOp, | APyCHOCTb.
Jlecos, cmenetl, NyCMmulHb. XapakTepu3oBaTh IPUPOIHbBIE
JleMOHCTpaun HKOCUCTEMBI, UX OCHOBHBIE
TaOauip! v cxembl: «DKOoCHCTEMA KOMIIOHEHTHI (Ha pUMeEpe 03€epa,
IIMPOKOJUCTBEHHOI'O JIECA, XBOMHOTI'O U LIMPOKOJIMCTBEHHOT O JIECA).
«9KOocHucTEMA XBOMHOTO JIECA, OOBACHATH MPUUMHBI PA3IUYHOM
«IJKocucTeMa 03epay. Onomacchl IpOAYLEHTOB U
OO0opynoBanme: akBapuyM Kak MOJIeJIb | KOHCYMEHTOB B IIPUPOIHBIX
HKOCUCTEMBI. HKOCHUCTEMAX.
IKCKypeus « IKCKypcusi B THIMUHBIN | COCTaBIATh IACTOMIIHBIE U AETPUTHBIE
ouoreolrieHo3 (B 1yOpaBy, Oepe3HsIK, LENU MUTaHUSI IPUPOJIHBIX SKOCUCTEM.
€JIbHUK, HA CyXOJ0JbHBIN HIIN [IpuBOAUTH IPUMEPBI OPTAHU3MOB,
MOMMEHHBIH JIyT, 03ep0o, 00JI0TO)» BXO/ISIIINX B COCTaB (DUTOTIIAHKTOHA,
300IIJJAaHKTOHA, OEHTOCA.
O60CHOBBIBATH POJIb APYCHOCTH
B )KU3HH HA3E€MHBIX 9KOCHUCTEM.
CpaBHuBaTh OMOMaccy U NPOAYKIUIO
BOJHBIX ¥ HA36MHBIX JKOCUCTEM
9.6 | AaTpomoreHHbIe AHTPOIIOT€HHBIE IKOCUCTEMBI. PackpbIBaTh coepxaHue TEPMUHOB U
HKOCHUCTEMBI Arposkocuctema. ArpoLeHo3. MNOHSTUI: arPOIKOCUCTEMA, arPOLIEHO3,
(arposKOCUCTEMBI) Pa3znnuns Mexxy aHTpOIIOr€HHBIMU U MOHOKYJbTYpA.
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MPUPOIHBIMH SKOCUCTEMAMHU.
JdeMoHcTpauuu

Tabauibl ¥ cXeMbl: «ATPOIICHO3Y,
«KpyroBopoT BemecTB ¥ NOTOK
SHEPTUU B arpolieHO3e».
Oo0opynoBanme: repbapuu
KYJbTYPHBIX U IUKOPACTYIIIMX
pacTeHui.

IKCKYpCHs «IKCKypCus

B arpo3kocucteMy (Ha 1moJje uiu

B TEIUIMYHOE XO351CTBO)»

XapakTepu3oBaTb OCHOBHBIE
KOMITOHEHTBI arpO3KOCHCTEMBI.
[IpuBOAUTH MPUMEPBI ATPOIKOCUCTEM.
CocTaBnsTh LENH MUTAHUS arPOLEHO3A.
OO0CHOBBIBATh NPUUYUHBI HU3KOU
YCTOMYMBOCTH arpOdKOCUCTEM.
CpaBHHBaTB arpO’KOCUCTEMBI U
IPUPOAHBIE SKOCUCTEMBI.
XapaxkTepu30BaTh pOJIb YEIOBEKA

B COXPAaHEHUH YyCTOUYNBOCTH
arpo3KOCUCTEM

9.7

YpOOIKOCUCTEMBI.
DKOMOHUTOPUHT

VYpboskocucrembl. OCHOBHbIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
['opoxnckas dhaopa u dayHa.
CunaHTpONM3aINS TOPOJCKON (PayHBHI.
buonornueckoe u X035UCTBEHHOE
3HAUYEHUE arpOdKOCUCTEM U
ypOOIKOCHUCTEM.

3aKkoHOMEPHOCTH (POpMUPOBAHUS
OCHOBHBIX B3aUMOJECHCTBUN
OpPTraHU3MOB B DKOCHCTEMAX.

Ponb xacxaonoeo aghgpexma u 6u0os-
20UPUKAMOpos (K1ouesbix 6U008)

8 PYHKYUOHUPOBAHUU IKOCUCEM.
IIepeHocC 3HEPTUM U BEMIECTB MEXKIY
CMEXHBIMH 3KOCHCTEMaMHU.

Y CcTOMYMBOCTH OPTraHNU3MOB,

PackpsiBaTh coepxaHue TEPMUHOB U
NOHATUH: ypOO3KOCHCTEMA,
CUHAHTPOIU3AIMS, TOPOICKas ¢uiopa,
ropojickasi payHa, 5KOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTBI YPOOIKOCHUCTEM.
OmnuckIBaTh OMOJIOTHIECKOE U
X0351CTBEHHOE 3HAUYCHUE
ypOO3KOCHCTEM.

[TpuBOANTE IPUMEPHI U OLICHUBATH
COCTOsSIHHE YPOOIKOCUCTEM CBOEH
MECTHOCTH.

BoIsBIsSATE 0COOCHHOCTH TOPOJICKOM
¢opsl U payHBI.

CpaBHUBaTh ypOOIKOCUCTEMBI U
MPUPOTHBIC IKOCUCTEMBI

139




MOIYJISILIUK U DKOCHUCTEM B YCIIOBUSIX
€CTECTBEHHBIX U aHTPOIIOTE€HHBIX
BO3J1E€UCTBUMN.

Mexanuzmwi 6030eticmeus 3a2psa3HeHUl

PA3HBIX MUNO8 HA CYOOP2SAHUBMEHHOM,
Op2aHU3IMEHHOM, NONYIAYUOHHOM U
9KOCUCMEMHOM YPOBHSX, OCHOBbL
9KON02UYECKO20 HOPMUPOBAHUSA
AHMPONO2EHHO20 B030€LCMEUS.
MeTrononorus MOHUTOPUHTA
€CTECTBEHHBIX M aHTPOIIOT€HHBIX
DKOCHCTEM.

JdeMoHcTpauuu

Tabauiet u cxemsl: «IIpumepst
ypOOIKOCHCTEM.

IIpakTHyeckas padora

«3yuyenne u onucanue
yPOOIKOCUCTEMBDY.

JlaGoparopnas pabora

«M3yuenune pazHo0Opa3us MEIKUX
ITOYBEHHBIX YICHUCTOHOTHX B Pa3HBIX
HKOCUCTEMAX»

Htoro yacos no teme

12
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10

Tema «buocdepa — rinodajabHasi IKOCHCTEMA)

10.1

buocdepa. Ctpykrypa
U coctaB 6uochepsl

2

buocdepa — obmemanerapuas
00oJ109Ka 3eMJTH, TIe CYIIEeCTBYET WIH
CyIIIECTBOBaJIA )XKM3Hb. Pa3zBuTne
MpeACTaBICHH 0 Orocdepe B Tpymax
9. 3wocca. Yuenue B.U. BepHaackoro
o ouochepe. Obmactu 6mochepsr u eé
cocta. JKuBoe BeriecTBo 6uocheps! 1
ero (pyHKIUH.

JleMoHcTpaLuu

IToptpersl: B. U. Bepuaackuii,

3. 3rocc.

Tabauie u cxembl: «I'eocdepsr
3emnmy, « DyHKITUN )KUBOTO BEIIECCTBAY

PackpbiBaTh copepxaHne TEPMUHOB U
HOHSTHI: Onocdepa, KIUBOE BEIIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BEIECTBO, OMOT€HHOE BEIECTRO.
[TpuBoaNTH HOPMYITUPOBKH OCHOBHBIX
noJioxkeHnuii yuenus B. Y. Bepaaackoro
o Ouocdepe.

XapakTepu3oBaTh 061acTi 6rocheps 1
UX COCTaB, HA3bIBATh 00JIACTU
pacmpoCcTpaHEHHS JKUBOT'O BELIECTBA

B 000J104Kax 3eMJI1 U BBISBIISITh
MPUYHUHBI €T0 PA3JIUIHOTO
pacnpeeseHus.

[lepeuncnatb PyHKIIMU )KUBOTO
BelecTBa 6uocdepsl (razonas,
OKHUCJIMTEIbHO-BOCCTAHOBUTEIIbHAS,
KOHIICHTpAIMOHHAsl, OMOXUMHUYECKas).
[TpuBoIUTE MpUMEpPHI TPe0oOPa3yoOIIEro
BO3/ICIICTBHS KMBOTO BEIIECTBA HA
ouocdepy.

AHanmM3upoBaTh U OIICHUBATH
OMoOrHUecKyIo HH(OPMALIHIO

0 MI0OAIBHBIX HKOJIOTUYECKUX
npobsiemMax Ouocdepsl, MoJydaeMyro

U3 Pa3HbIX UCTOYHUKOB.
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OuenuBars Bknaza B. W. Bepnajckoro,
3. 3r0cca B CO3/1aHHUE YUEHUS
o Ouocdepe

10.2

3aKOHOMEPHOCTH
CYILLECTBOBaHUS
onocdepsl.
Kpyrosopotsl
BELIECTB

3aKOHOMEPHOCTH CYIIECTBOBAHMUS
o6uocgepsl. OcobenHOCTH OHOChEpHI
KaK TJI00aJIbHON AKOCUCTEMBI.
JIlnvHaMu4YecKoe paBHOBECHE

B Onocdepe. KpyroBopoTsl BeliecTB u
OMOre0OXUMHUYECKHE UKITBI (YTIIepoa,
a30Ta). PUTMUYHOCTH SIBJICHUI

B Ouocdepe.

JdeMoHcTpauuu

Tabmuiet u cxembl: «I'eochepsr
3emany, « DyHKIIUU KUBOTO
BEIIECTBAY,

«KpyroBopot a3ota B mpupojie»,
«KpyroBopoT yriieposa B mpupoe»,
«KpyroBopoT KuCI0pO1a B MPUPOJIEN,
«KpyroBopoT BOJIbI B TPUPOEH

PackpbiBaTh coqiepkaHue TEPMUHOB U
MOHSITHI: II100ajIbHasg YKOCHCTEMA,
JTMHAMHYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTEOXUMHUYECKHUE TTHKJIBL.
XapakTepru3oBaTh 0COOEHHOCTH
ouocdepsl Kak riodoabHOM
HKOCUCTEMBI.

Onpenenats GpyHKIUIO Onocheps

B 0OecreuyeHur OUOTEHHOTO
KPyTrOBOPOTA BEIIECTB HA IJIAHETE.
XapakTepru3oBaTh OCHOBHEIC
KPYTOBOPOTHI: BOJIBI, yIIIEPOaa, a30Ta.
CpaBHUBATh 0COOEHHOCTH KPYTrOBOPOTa
pPa3TUYHBIX BEIICCTB.

OreHrBaTh 3HAYEHUE KPYTOBOPOTA
BEIIECTB JIJISl CYIIIECTBOBAHUS )KU3HU
Ha 3eMJie.

OOBSCHATDH POJIb OPTaHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BEITICCTB.

BBISBIATE THHAMUYECKOE paBHOBECHE
onochepsr.

142




[IpuBOAUTH IPUMEPHI PUTMUYHOCTH
SBJICHUH B Onocdepe
10.3 | 30HaNBHOCTH 2 3oHanbHOCTH Onochepsl. [lonsTue PackpriBath coniepaxanre TEpPMUHOB U
ouocdepnl. OCHOBHBIC 0 6mome. OCHOBHBIE OMOMBI CYIIIU: MOHSATUI: OMOMBI, TYH/Ipa, XBOWHBIC
OMOMBI CyIIH. TYyH/Ipa, XBOMHBIE Jleca, CMEIIaHHbIE U | JIECa, CMEIIaHHbIC JIeCa,
VY cTOMUnBOCTD IIMPOKOJIMCTBEHHBIE JIECa, CTEIIH, HIMPOKOJIMCTBEHHBIE JIeca, CTENH,
ounochepsl CaBaHHBI, ITyCTHIHU, TPOITUYECKHE JIeCa, | CABAHHBI, IIyCTBIHU, TPOIIMYECKUE JIECa,
BBICOKOTOpbsi. KiiuMar, pacTUTENbHBIA | BEICOKOTOPbSI.
Y )KUBOTHBIA MUP OMIOMOB CYIIIH. [loka3pIBaTh Ha KapTe U
CtpykTypa U QYHKIUS )KHBBIX CHCTEM, | XaPAKTEPU30BATH OCHOBHBIE OMOMBI
OLICHKA UX PECYPCHOIO MOTEeHIMaza u | CyIIH.
ouocdepHbIX QPYHKITHI. CpaBHUBaTh OCOOCHHOCTH KJIMMaTa,
JleMoHCcTpaL UM MIOYB, PACTUTEIBHOTO U dKUBOTHOTO
Ta6muie u cxembl: «OCHOBHBIC OMOMBI | MUpPa pa3HbIX OMOMOB CYIIU 3€MIIH.
cyummny, «KimmMmaTudyeckue nosica BpIsABIATE NPUYMHBI 30HATILHOCTH
3emun», « Tynapay, «Taiiray, B Ouocdepe
«CMelIaHHBIN JECH,
«IInpokonucTBeHHBIH JeCy, «CTENDY,
«CaBanHay, «I1yCTbIHS,
«Tpormueckuii ecy.
Oo6opynoBanme: repObapun pacTeHU
Pa3HBIX OMOMOB; KOJUIEKITUH KUBOTHBIX
Hroro yacos no teme 6
11 | Tema «Yesi0BeK M OKpPY:KaOLIas cCpeaa»
11.1 | Bo3nelicTtBue 2 DKOJIOTHYECKHE KPU3UCHI U X PackppiBath coepxaHnne TEPMUHOB
yejioBeka Ha ouocdepy pu4YrHbL. Bo3aencTBre yenoBeka U TIOHSITHI: aTMocdepa,
Ha Ouocdepy. 3arps3HeHHE BO3AYIIHON | BEIeCTBA-3arpsI3HUTEINH,
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cpeabl. OxpaHa Bo3ayxa. 3arpsa3HeHHe
BOJHOM cpeabl. OXpaHa BOJHBIX
pecypcoB. Pa3pyiienne noussl. OxpaHa
MOYBEHHBIX pecypcoB. M3MeHeHue
KJIMMaTa.

JdeMoHcTpanuu

Tabauibl U cXeMbl: «3arpsi3HeHHe
aTMocdeps», «3arps3HeHue
ruapochepb», «3arpsi3HEHUE TTOYBBDY,
«ITapHUKOBBIN A PEeKT

NapHUKOBBIN 3P PEKT, «030HOBAS
TBIPaY», «KUCIOTHBIE 0K,
ruapocdepa, IBTpouKaIys Bo10EMOB,
MI0YBa, 3PO3Us TIOYB, TIECTUIINIBI,
AKOJIOTHUECKUN KPU3HC.
AHanu3upoBaTh aHTPOTIOTCHHBIE
dakTopsl Bo3meicTBUS Ha buochepy
(poJib YeToBeKa B IPUPO/IE) HA pa3HBIX
JTanax pa3BUTHI YEIOBEYECKOTO

oO1ecTna.
XapakTepru30BaTh II100aIbHbIC

AKOJIOTUYECKUE MTPOOIIEMBI;
OCHOBHBIC HCTOYHUKU aTMOC(EPHBIX
3arps3HEHUI; YIKOJIOTUYECKUE
POOIeMbI, CBSI3aHHBIC

C YBEJIMYECHUEM TPAHCIIOPTA

B KPYIHBIX TOPOJIax; IBTPOPHUKAIINIO
BOJIOEMOB; IIOCJIEICTBUS 3arPsA3HEHUSA
BOJl XMMUYECKUMU BEILIECTBAMU;
BO3/CHUCTBUE YEJI0BEKA HA IIOYBEHHBIN
IIOKPOB.

ApryMeHTHpOBaTh 3HAYEHUE
9KOJIOTMYECKUX 3HAHUI B PELLICHUU
BOIIPOCA O MOAAEPKAHUU YCTOMUYUBOCTHU
ouochepsl
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11.2

AHTpPOIIOr€HHOE
BO3JICHICTBHE

Ha PACTUTEIIbHBIN U
JKUBOTHBIN MUD.
OxpaHa npupoipl

AHTpPONIOT€HHOE BO3JEICTBUE

Ha PaCTUTEIIbHBIN U )KUBOTHBIA MUD.
OxpaHa pacTUTENILHOTO U )KUBOTHOTO
Mupa. OCHOBHBIE MPUHITUIIBI OXPAHbI
npupoabl. Kpacusie kauru. Oco6o
OXpaHsieMbIe TPUPOAHBIE TEPPUTOPUU
(OOIIT). boranuueckue caapl U
300JI0TMYECKUE TTapKHU.
JdeMoHcTpanuu

Tabauub! u cxembl: «Ocobo

OXpaHsieMbI€ TPUPOHBIE TEPPUTOPHUL.

OoopynoBanme: pororpaduu
OXpaHSAEMBIX PACTEHUH U )KMBOTHBIX
Kpacnoit knuru PO, KpacHoit knuru
peruoHa

PackpeiBath coneprkanue TEPMUHOB U
MOHSATHN: COKpalIEHUE
Ooropa3zHooOpasusi, OXpaHa MPUPOIbI,
0c000 oXpaHsieMble TPUPOTHBIC
teppuropun (OOIIT), GoTannyeckuii
call, 300JIOTUYECKUI MapK.
XapakTepu30BaTh INIAHETAPHYIO POJIb
pacTeHUI U )KUBOTHBIX.

[IpuBOIUTH IPUMEPBI IPSAMOTO U
KOCBEHHOTI'O BO3/ICHCTBUS YEJIOBEKA
Ha PACTUTEIIbHBIN U KUBOTHBIN

MUD.

XapakTepu30oBaTh MPUHLHUIIBL
«BceMupHOM CTpaTEruu OXpPaHbl
PUPOJIBI».

[lepeuncasiTb 0COOEHHOCTH Pa3TUYHbBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PacCIION0KEHHBIX B CBOE MECTHOCTH.
Jloka3pIBaTh HA MPUMEPAX ONTACHOCTD
COKpalieHusi OM0JI0THYECKOTO
pazHoo0Opa3us 3emiu.

[TpuBoAUTH IPUMEPHI PEKUX U
MaJIOYMCIIEHHBIX BUJIOB PACTCHUH U
’)KUBOTHBIX CBOE€M MECTHOCTH,
3aHecE€HHbIX B KpacHble kHUTH
peruonoB u Kpacnyto kaury PO
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11.3

PannonansHoe
IIPUPOIOIIOIB30BAHNE
U yCTOMYUBOE
pa3BUTHE

OCHOBHBIE PUHIIUATIB YCTOHIUBOTO
Pa3BUTHS YEIIOBEYESCTBA M TIPUPOJIBI.
PanmonansHOE IPUPOIOTIONH30BAHNE
Y COXpaHEHHE OMOJIOTHYECKOTO
pa3zHooOpa3us 3eMIu.

OO01re 3aKOHOMEPHOCTH
TJI00QTBHBIX DKOJIOTHUECKUX
Kpu3nucoB. OCOOCHHOCTH
COBPEMEHHOTO KPU3HCA U €T0
BEPOSTHBIC MTOCIICICTBUSI.

Pa3BuTre MeTO10B MOHUTOPHHTA
Pa3BUTHS OMMACHBIX TEXHOTCHHBIX
MIPOIIECCOB.

Cucmemmoble ucciedo8anus nepexooa
K pecypcocbepezaioujeli u
KOHKYPEHMOCHOCOOHOT dHepeemuKe.
Buonozuuecroe paznoobpasue u
ouopecypcuvl. Hayuonanvhuvle
UHGoOpMayUOHHbLE CUCEMDBI,
obecneyugarowue 00Cmyn

K UHGhopMayuu no coCmosHuio
OMOENbHBIX BUO08 U IKOCUCTIEM.
OcHogvl 5KOpeadbunumayuy IKocucmem
u cnocob6o6 60pvovL

¢ OUONOBPENCOCHUAMU.
Pexoncmpykyus mopckux u HazemHvIX
IKOCUCTEM.

PackpeiBath conepkanue TEPMUHOB U
IOHATHN: PallMOHAIBHOE
IIPUPOIOIIOIB30BAHUE, YCTOUUHNBOE
pa3BUTHE, IPUPOJHBIE PECYPCHI,
DKOJIOTUYECKUH CIIENI.

XapaxkTepu30BaTh OCHOBHBIE IIPUHIUIIBI
YCTOWYMBOIO PA3BUTHSI YEJIOBEUECTBA U
IIPUPOLBI.

OnuceiBaTh HEUCYEPIIAEMBIE U
ucyepriaeMble IPUPOAHBIE PECYPCHI,
IIOAYEPKUBAST OTHOCUTEIIBHOCTD
HEUCYEPIIAEMOCTH ITPUPOJHBIX
peCypCOB; XapaKTepU30BaTh IIPOLECCHI
VX BOBHUKHOBEHUS U yCIIOBUS CPELBI,
IPUBOJAIINE K UX (POPMUPOBAHUIO.
PackpbiBaTh npo0aemMbl paliiOHAIBHOTO
IIPUPOIOIIOIB30BAHUSA U HAXOAUTh IIyTH
UX PELICHUS
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)

JdemoHCcTpauuu
Ta0une! u cxeMbl: «Moaean
YIPaBIIEMOTO MUPa»

HToro yacoB no teme 6
PesepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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