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INOACHHUTEJIBHAA 3AIITMCKA

[Iporpamma o GuoJioruu Ha ypoBHE cCpeHero oomero oopazoBanus pazpaboraHa
Ha ocHoBe ®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 oOpazoBaHuu
B Poccuiickoii ®enepanun»y, ®I'OC COO, Konnenuuu mnpenojgaBaHusi y4eOHOTO
npeamera «buosiorus» U OCHOBHBIX MOJIOKEHUH (eepanbHON pabouel MporpaMMbl
BOCITUTAHUSI.

VYyebnsii npeamer «buonorus» yrinyonéaHoro yposHs uzydenus (10—11 kmaccol)
ABJIIETCSI OJHUM M3 KOMIIOHEHTOB TIpeIMeTHON obsactu «EcTecTBeHHO-Hay4YHbIE
npeametsl». CornacHo nojoxeHussM @I'OC COO npoduiibHble y4eOHBIE MPEIMETHI,
n3ydyaeMble Ha yriIyOJIEHHOM YPOBHE, SIBIIOTCS criocoOoM auddepeHIuanuu 00yueHus
Ha YPOBHE CPEJIHEro 00I1Iero o0pa3oBaHusl U MPU3BAHBI 0OECIICYUTH MPEEMCTBEHHOCTh
MEXIy OCHOBHBIM OOIIMM, CPETHUM OOIINM, CPETHUM MPOdheCCHOHATHHBIM U BBICIIIAM
oOpa3zoBaHueM. B To ke Bpemsi KaxIblii U3 ATUX Y4E€OHBIX MPEAMETOB JOJDKEH OBITh
OPHMEHTHPOBAaH Ha TMPHOPUTETHOE PEIICHHE O00pa30BaTECIbHBIX, BOCIUTATEIHHBIX
W pa3BUBAIOIIMX 33/Jad, CBSI3aHHBIX C TpodopueHTalMeld OO0ydJaloImuXcsa W
CTUMYJIMPOBAaHUEM HMHTEpEca K KOHKPETHOW OO0JacTH HAy4YHOTO 3HAHMS, CBSI3AHHOTO
c OMoJIOTHEH, MEAUITMHOM, DKOJIOTUEH, TICUXOJIOTUEN, CIIOPTOM HJIM BOCHHBIM JICJIOM.

[Iporpamma mo Ouosioruu JaéT MpEJCTaBIEHHWE O LETU M 3aJadax H3y4deHUS
yuebHoro npeamera «buonorus» Ha yrayOnEHHOM ypOBHE, OMpenessieT 00s3aTenbHOoe
(MHBapuMaHTHOE) TPEAMETHOE COJEp)KaHHWe, €r0 CTPYKTypUpOBaHHME TO pasleiaMm u
TeMaM, pacIpelesieHne IO KJlaccaMm, PEeKOMEHIYET TOCIeI0BaTEIbHOCTh H3YyUYCHHUS
y4eOHOTO MaTepralia ¢ y4€TOM MEKIIPEIMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, TOTUKH



y4eOHOro Ipoliecca, BO3PACTHBIX OCOOEHHOCTEW oOyuwaromuxcsi. B mporpamme
no OMOJIOTHMM pEeaNn30BaH NPUHLHUIT TMPEEMCTBEHHOCTH C M3y4yeHHEM OWOJIOTUH
Ha YypOBHE OCHOBHOro oOmiero oOpaszoBaHus, Ojarojapsi 4yemy IIPOCMATPUBAETCS
HalpaBJICHHOCTh ~ HA  TOCIEAyIollee  pa3BUTHE  OMOJOTMYECKUX  3HAHMM,
OPUEHTHPOBAHHBIX Ha (OPMUPOBAHHE ECTECTBEHHO-HAYYHOTO MHPOBO33PEHUS,
HKOJIOTMYECKOTO MBIIIJICHUS, IPEACTABICHUN O 3I0POBOM 00pa3e KU3HH, HA BOCIIUTAHHE
OEepeKHOT0 OTHOIICHUS K OKpY>Karolllel mpupoiHoH cpene. B nporpamme nmo Ouogoruu
TaK)Ke€ TI0Ka3aHbl BO3MOXKHOCTH ydeOHOro mnpeamera «buosnorus» B peanuzanuu
tpeboBannit PI'OC COO Kk T™IaHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM H
IpeIMETHBIM pe3ylibTaTaM OoOydeHHs U B (POPMUPOBAHUU OCHOBHBIX BHUJOB YYEOHO-
MO3HABATENIbHON  JIEATENIbHOCTH  OOYYalOIUXCS MO  OCBOCHHMIO  COJEPKaHUS
OMOJIOrMYECKOr0 00pa30BaHus Ha YPOBHE CPEAHEro 0011ero o0pa3oBaHus.

VYuebnbiit npeamer «buojorus» Ha YpPOBHE CpeIHEro oO0Iiero oOpa3oBaHUS
3aBeplIaeT OMOJOrnYeckoe 0Opa3oBaHUE B IIKOJE M OPUEHTUPOBAH HA paCIIUpPEHHUE U
yrayOieHne 3HaHWUN OOYyYaromMXCs O JKUBOM TMPHUPOAE, OCHOBAX MOJICKYJSIPHON U
KJIETOYHOW OHMOJIOTUH, SMOPHOJIOTMM U OHOJIOTUM DPA3BUTHUS,, T'€HETUKHU, CEJIEKIIHH,
OMOTEXHOJIOTUH, IBOJIIOLIMOHHOTO YUEHHUS U IKOJIOTUH.

Nzyuenne yueOHoro mpeamera «buonorus» Ha yrUIyOJIEHHOM  YpOBHE
OPUEHTHPOBAaHO Ha IMOATOTOBKY OOYYaromMXCS K MOCJIEIYIOIIEMY MOJIyYEHUIO
OMOJIOTMYECKOTr0 00pa30BaHus B By3aX M OpraHU3alUAX CPEIHETO MPOphecCUOHAIBHOIO
oOpaszoBanusi. OCHOBY €ro cofep X aHHsi COCTaBIsIeT CUCTEeMa OMOJIOTMYECKUX 3HAHMM,
MOJyYEHHBIX MpPU H3yYE€HUU OOYYaIOIMMUCSA COOTBETCTBYIOIIMX CHCTEMaTHUYECKUX
pa3zesioB OMOJIOTMU Ha YPOBHE OCHOBHOTO 0011ero oOpazoBanus, B 10—11 kiaccax atu
3HaHUS MOJy4yaroT pa3BUTHE. Tak, paclIUpeHbl U yriayOieHbl OMOJIOrMYECKUEe 3HAHUS
O pacTeHHAX, JKUBOTHBIX, Tpubax, OakTepusX, OpraHU3Me 4YeloBeKa, OOIuX
3aKOHOMEPHOCTSIX JKW3HM, JOTIOJHHUTEIHHO BKIIOYEHBI OWOJIOTUYECKHE CBEICHUS
NPUKIIATHOTO U MOMCKOBOI'O XapaKTepa, KOTOPble MOXKHO MUCIOIb30BaTh KAaK OPUEHTUPDI
JUTS TIOCTIeyIo1ero Beibopa npodeccuu. Bo3aMoxHa Takke HHTETpanus OMOI0OTHIeCKUX
3HaHUU C COOTBETCTBYIOIIMMH 3HAHUSMU, MTOJTyYEHHBIMU O0YUaIOIIMMHCS IPU U3yUYEHUU
bu3UKY, XUMUH, reorpaduy U MaTEMATHUKHU.

CtpykTypa mporpaMMbl 1O OHOJIOTHM OTpakaeT CHCTEMHO-YPOBHEBHI U
HBOJIIOLIMOHHBINA MOIXOAbI K U3ydeHHto Onosoruu. CoriacHo UM, U3y4aroTcs CBOMCTBa
¥ 3aKOHOMEPHOCTH, XapaKTEepPHBIC JIJIS KUBBIX CHCTEM Pa3HOTO YPOBHs OpraHH3aIliH,
HBOJIIOLIMY OPTAaHUYECKOT0 MUpa Ha 3eMJie, COXpaHeHHsI OMOJIOTHYECKOT0 pa3HOO0pa3us
wianetsl. Tak, B 10 ki1acce n3y4aroTcsi OCHOBBI MOJIEKYJISIPHOM M KIETOYHOM OMOJIOTHH,
IMOpPHONIOTUN W OWOJOTHH Pa3BUTHsI, TEHETHUKH U CEJCKIMH, OWOTEXHOJOTHUH W
CUHTETUYECKON OHMOJOTuM, aKTyaJM3UPYIOTCS 3HAHHUS OOydYaromMxcs 1Mo OOTaHHKE,
300JI0THH, aHATOMUH, (hU3HOJIOTUH YeroBeka. B 11 kiacce m3ydyaroTcs HBOIIOIMOHHOE
y4eHHE, OCHOBBI DKOJIOTUU U y4eHHe 0 buocdepe.

VYyeousiii npeamer «buosiorus» npu3BaHa 00eCeUYnTh OCBOCHHE 00YyYaIOIUMUCS
OMOJIOTMUECKUX TEOPUHN M 3aKOHOB, MW, MPUHIIMIIOB U MPABUJ, JIEKAIIUX B OCHOBE



COBPEMEHHOHW  €CTECTBEHHO-Hay4YHOM KapTUHBl MHpaA, 3HAHUM O CTPOCHMHH,
MHOT000pa3u M OCOOCHHOCTAX KIETKH, OpraHu3Ma, IOIyJsuu, OHOLIeH03a,
HKOCUCTEMBI, O BBIIAIONINXCS HAYYHBIX JOCTHXKEHUSX, COBPEMEHHBIX HCCIIEIOBAHUSIX
B OMOJIOTUM, TPHUKIAJAHBIX acleKTax OWOJOrMYecKuX 3HaHuM. Jlns pa3Butus u
NOJI/IEp’KaHUs UHTEpeca 00yUJaroImmxcs K OMOJIOrMHM Hapsly CO 3HaYUTEIbHBIM 00bEMOM
TEOPETUUYECKOr0 MaTepuala B COAEPKaHUU MPOTPAMMBbI MO OMOJIOTUU MPETYCMOTPEHO
3HAKOMCTBO C MCTOPHEHN CTAaHOBJICHHS W Pa3BUTHUSL TOM UM UHOM 00yiacTu OMOJIOTHH,
BKJIAJIOM OTEYECTBEHHBIX U 3apyOekHBIX YYEHBIX B PpEIICHHE BaKHEHIIMX
OMOJIOTUYECKUX U IKOJIOTHUECKHUX MPOOIIEM.

Lens uzyuenuss ydeOHoro mnpenmera «buonorus» Ha yriayOn€HHOM ypOBHE —
OBJIaJIcHUE O0YYarOUMMHUCA 3HAHUSIMU O CTPYKTYPHO-(DYHKIIMOHAJIBLHON OpraHu3aluu
KUBBIX CHCTEM pAa3HOr0 paHra MU MpUOOpETeHHWE YMEHUN HUCHOJb30BaTh 3TU 3HAHUSA
B (opMHpOBaHMM HHTEpeca K OINpeAeNEéHHOW 00JacTH  NpogecCHOHATbHON
NESTEIbHOCTH, CBA3aHHOM C OMOJOrMel, WiIM K BbIOOPY Y4YEOHOro 3aBelCHUs
JUISL IPOJIOJKEHHSI OMOJIOTMYECKOTO0 00pa30BaHus.

JlocTukeHue 1en u3ydeHus: yueoHoro npenmera «buosorus» Ha yriryoaéHHOM
YPOBHE 00€CIeUNBAETCS PEIICHUEM CIEAYIOIMIMNX 3a]1ay:

OCBOEHHE OOYyYaroIMMHCS CHUCTEMbl OHOJIOTUYECKUX 3HAaHUH: 00 OCHOBHBIX
OMOJIOTMYECKUX TEOPUSIX, KOHLEMLIMIX, THUIOTE3aX, 3aKOHAX, 3aKOHOMEPHOCTIX U
npaBuiax, COCTaBIAIONIMX COBPEMEHHYIO €CTECTBEHHO-HAyUYHYIO KapTUHY MHpA;
O CTpPOCHUH, MHOToOOpa3suu M OCOOCHHOCTSIX OHOJOTMYECKUX CcHucTeM (KJIeTKa,
OpraHu3M, MOMyJslKUs, BUI, OMOreoleHo3, ouocdepa); 0 BBIAAOIIMUXCA OTKPBITUIAX U
COBPEMEHHBIX HCCIIEJOBAHUSAX B OMOJIOTUY;

O3HAaKOMJIEHWE OOydYaroumxcsi C MeToAaMu TO3HaHUS JKUBOM  MPUPOJBIL:
UCCJIEIOBATENbCKUMU METOJAaMH OMOJIOTMYECKUX HAYK (MOJEKYJISIPHOW M KJIETOYHOM
OMOJIOTUH, YMOPHUOJIOTHH ¥ OMOJIOTUH Pa3BUTHUSI, TEHETUKHU U CEJIEKIIMHN, OMOTEXHOJIOTUN
Y CUHTETHUYECKOUN OMOJIOTHH, NaJ€OHTOJIOTUH, IKOJIOTHH ); METOJAMHU CAMOCTOATEIbHOTO
MPOBEICHUSI OMOJOTUUECKUX UCCIIEAOBAaHUM B Ja0OpaTOpUU U B pupoje (HabroaeHue,
U3MEpPEHUE, SKCIIEPUMEHT, MOAECIUPOBAHUE);

OBJIAJICHHE  OOYyYalOUMMHUCA  YMEHUSIMH: CaMOCTOSITENIbHO ~ HaXOJUTh,
aHANIM3UPOBaTh MW HUCIOJb30BaThb OWOJOTMYECKYI0 HMH(POpPMALIMIO; MOJIb30BATHCA
OMOJIOTUYECKOM TEPMUHOJIOTHEN W CHUMBOJIMKOM; yCTaHABIMBATh CBSI3b MEXAY
pa3BUTHEM OMOJIOTHH U COLUATbHO-D)KOHOMHYECKUMU U IKOJIOTHYECKUMU MPOOIeMaMU
YeJIOBEUECTBA; OLEHUBATH MOCIEACTBUS CBOEH JESATENIbHOCTH IO OTHOILIEHHUIO
K OKpY>Karollel MpupoaHON cpejie, COOCTBEHHOMY 3/I0POBbIO U 3JJ0POBBIO OKPYKAIOITUX
aofed; OoO0OCHOBBIBATH MW cOONMIOAATH Mephl  NPO(PHUIAKTUKA  MHQEKIIMOHHBIX
3a00JieBaHUM, TMpaBWia TOBEACHUS B TNpUpOJe M obecreueHus: 0e30MacHOCTH
COOCTBEHHOM KHU3HENEATEIbHOCTH B YPE3BbIUAWHBIX CHUTyalUsiX MPHUPOAHOTO U
TEXHOTEHHOTO XapakTepa; XapaKTepU30BaTh COBPEMEHHbIE HAay4YHbIE OTKPBITUS
B 00J1acTi OMOJIOTHH;

pa3BUTHE Yy OOYYalOUIMXCA HMHTEIUIEKTYalbHBIX U TBOPYECKHX CIIOCOOHOCTEM
B IIPOLIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCS OTKPBITUSIMU U COBPEMEHHBIMU



UCCIIEIOBAaHUSIMH B OHMOJIOTHH, pelIaeMbIMH €I MpoOJeMaMH, METOAOJIOTHEeH
OMOJIOTUYECKOTO HCCIIEIOBAHUSA, TMPOBEJACHUS DKCIEPUMEHTAIBHBIX HCCIEAOBAHUM,
pelieHus OMOJIOTMYECKUX 3a7a4y, MOJICJTUPOBAHUS OMOJOTUYECKHX OOBEKTOB U
MPOIIECCOB;

BOCITUTAHUE y 00yYaIoOUXCs [IEHHOCTHOT'O OTHOILEHUS K KUBOU IPUPOJIE B 1IEJIOM
U K OTACHbHBIM €€ O0O0bEeKTaM | SBJICHUAM; (POPMUPOBAHUE SKOJIOTHMUECKOM,
TeHETUYECKOM TpaMOTHOCTH, OOIIEH KyJIbTYphl MOBEACHHS B MPUPOJE; HUHTETpAllUU
€CTECTBEHHO-HAYYHBIX 3HAHU;

npuodpeTeHne 00y4aroIuMuUCs KOMIIETEHTHOCTH B palUOHAIBEHOM
PUPOAOIIOIH30BaHUN (COOMIOZICHUE TMPaBUJI MOBEJICHUS B MPUPOJIEC, OXPaHbl BUIOB,
IKOCHCTEM, Orocdepsl), coXpaHEHHH COOCTBEHHOTO 3/I0POBBS U 3[J0POBbS OKPYKAIOIINX
monen (cobmoaeHuss mep npoduiakTUKU 3a00JjeBaHUl, oOecrieueHue Oe30MacHOCTU
KU3HEACATEIIbHOCTY B YpPE3BBIUAMHBIX CHUTYyalUsIX MPUPOAHOTO U TEXHOTEHHOTO
XapakTepa) Ha OCHOBE UCIIOJb30BaHUS OWOJOTUYECKUX 3HAHUH UM YMEHUU
B IIOBCEJITHEBHOM JKU3HU;

CO3J]aHUE YCIOBUHM JJI1 OCO3HAHHOI'O BbIOOpa OOYyYarOUMMUCS WHIWBHIYaIbHOU
oOpa3oBaTenbHOI TPaeKTOPHH, CIOCOOCTBYIOLIEH MOCJIETYIOLIEMY
npo(eCCHOHATILHOMY CaMOONPEIEICHNI0, B COOTBETCTBUU C HHIUBUAYATbHBIMU
MHTEpecaMu U MOTPEOHOCTSIMH PETHOHA.

OO11ee 4nciIo 4acoB, U U3ydeHHs] OMOJIOTMH Ha yriyOJIeHHOM ypoBHe, — 238
gaca: B 10 xmacce — 136 yaca (4 gaca -3 vaca B HeAeno U3 peneparbHOr0 KOMIIOHEHTA
+ 1 4ac u3 WKOJBHOTO KOMIIOHEHTA), B 11 knacce — 102 vaca (3 uyaca B Hezeio).

OT6op opraHu3anMoOHHBIX (OPM, METOAOB M CPEJICTB OOyYeHHUS OHOJIOTUHU
OCYIIECTBISIETCS C YYETOM cCHeuu(uKd ero CoAepKaHWs ¢ HaMpaBICHHOCTH
Ha MPOJOJDKEHHE OMOJIOrMYecKoro o0pa3oBaHUsT B OpraHM3alUsX CpPEIHEro
po¢eCCUOHAIBHOTO U BBICIIETO 00pa30BaHUsI.

OO0s13aTeNBbHBIM YCIIOBUEM TMPU OOYYeHHHM OWMOJOTHHM Ha YIiIyOJIEHHOM YPOBHE
SBJIIETCSL TpPOBEJEHUE Ja0OpaTOPHBIX M MpakThyeckux pador. Takxke ydactue
OoOy4arolmuxcss B BBIMOJTHEHUHM TPOCKTHBIX M y4eOHO-UCCIIEAOBATEIbCKUX pabdoT,
TeMaTHUKa KOTOPBIX OIpPENEsIeTCs] YYUTEJIeM Ha OCHOBE HMEIOLIUMXCS MaTepHallbHO-
TEXHUUYECKUX PECYPCOB U MECTHBIX MPUPOIHBIX YCIOBHIA.



COJEPXAHHUE OBYUYEHUS'

10 KJIIACC

Tema 1. buoJsiorus kKak Hayka

CoBpemeHHass OuoJIOTHMS — KOMIUIEKCHas Hayka. KpaTkas wucTopus pa3BUTHS
ononornu. buosorndeckne Hayku W m3ydaeMble MU MpoOaeMbl. DyHIaMEHTAIBHEIE,
MIPUKJIAJIHBIC U TIOMCKOBBIC HAYYHBIE UCCIIEOBAHUS B OMOJIOTHH.

3HadueHne Owonorud B (OPMHPOBAHWHM COBPEMEHHOW €CTECTBEHHO-HAYYHOU
kaptuHbel mupa. Ilpodeccuun, cBs3aHHble ¢ Ouosioruedl. 3HAYeHHE OHOJOTUH
B IPAKTHYECKOW JICSITEIBHOCTH YEJOBEKAa: MEIHUIMHE, CEJIbCKOM  XO3SMCTBE,
MIPOMBIIIJIEHHOCTH, OXPaHE MIPUPOJIBI.

JleMoHcTpanuu

[Toptpetr: Apucrorens, Teodpact, K. Jlunneir, XK.b. Jlamapk, Y. JlapsuHn,
VY. TI'apsent, I'. Mennens, B.U. Bepuanckuu, MW.II. IlaBnoB, W.MA. MeuHukos,
H.U. BaBunos, H.B. Tumodees-Pecorckuii, [[x. Yorcon, @. Kpuk, [[.K. benses.

Tabmuupl u cxembl: «CBsi3b OMOJIOTMM C JpYyrUMU Haykammu», «Cucrema
OMOJIOTUYECKHUX HAYK).

Tema 2. 7KuBble ccTEMbI U UX U3yUEeHUE

XuBble cucTeMbl Kak MpeaMeT u3ydeHus Ouosiornu. CBOMCTBA KUBBIX CUCTEM:
€IMHCTBO XUMHUUYECKOTO COCTaBa, JHCKPETHOCTh MW LEJIOCTHOCTh, CJIOXKHOCTh U
YIIOPSAIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTh, CAMOOPTIaHU3aLHsl, CAMOBOCIIPOU3BEICHUE,
pa3apaxuMoCTh, USMEHUYUBOCTb, POCT U PA3BUTHE.

YPpOBHH OpraHU3alMy >KUBBIX CHUCTEM: MOJICKYJISIPHBIM, KJIECTOYHBIN, TKAHEBBIU,
OpPraHU3MEHHBIN, TOMYJISIMOHHO-BUAOBON, ASKOCHUCTEMHBIN (OHOreOIeHOTUYECKUIA),
ouocdepnsbiil. [Iporecchl, MPOUCXOASIINE B KUBBIX cucTeMaxX. OCHOBHBIE MPU3HAKU
xuBoro. JKu3Hb kak ¢opma cyimecTBoBaHus matepuu. Hayku, w3ydaromue >XKUBbIC
CHUCTEMBI Ha Pa3HbIX YPOBHSX OpPTaHU3AIMH.

N3yuenue »xuBBIX cucteM. Mertonbl Ouosormdeckoi Hayku. Habmionenue,
M3MEpPEHHUE, DKCIIEPUMEHT, CHUCTEMaTu3auus, MeraaHainu3. [loHsaTtne o 3aBucUMON U
HE3aBUCUMOM mepemeHHoM. [lnmanupoBanue skcrnepumenTa. [loctaHoBKka W mpoBepka
runiote3. HyneBas rumoteza. [lonstue BeIOOpKM U €€ HOCTOBEpHOCTH. Pazbpoc
B Ouonornueckux aaHHbIX. OIllEHKAa JOCTOBEPHOCTH TOJYYEHHBIX pE3yJIbTaTOB.
[TprunHBI HICKAXKEHUS PE3YIbTATOB dKCTIEpUMEHTA. [IOHSITHE CTaTUCTUYECKOTO TECTA.

JemMoHCcTpanuu

Tabmuibr u cxembl: «OCHOBHBIC TTPU3HAKHU KU3HWY», «BHOJIOTHYECKUE CUCTEMBI,
«CBOICTBa XUBOW MaTepUN», «YPOBHU OpraHU3aIMU KUBOU MpUpoabdy, «CTpoeHue
JKUBOTHOM KJIETKN», «TKaHU KUBOTHBIX», «CHCTEMBI OpPraHoB YEJIOBEYECKOTO
opranusmay, «buoreorneHos», «buochepar, «MeToabl H3ydeHUS )KUBOU TPUPOIBD».

1 o o
ConeprkaHne IpOrpaMMBbl, BBIICIEHHOE KYpCi8OM, HE BXOIUT B IIPOBEPKY rocyapcTBeHHON utorosoi arrecranuu (I'MA).



OO6opynoBanue: 1abopaTopHOE 00OPYIOBAHKE JJIsSI IPOBEACHUS HAOIOICHHM,
U3MEPEHUN, JKCIIEPUMEHTOB.

[IpakTuyeckas pabora

«Mcnonp30BaHNe pa3TMYHBIX METOIOB TP U3YUEHUHN KUBBIX CHCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykTypHO-QYHKIMOHAIbHAS €AUHUIA >KUBOTO. VCTOpUS OTKPBITHS
kietku. Pabotel P. I'yka, A. JleBenryka. Knerounas teopus (T. llIann, M. llneinen,
P. BupxoB). OCHOBHBIE TIOJIOKEHUSI COBPEMEHHOMN KJIETOUYHON TEOPHH.

MeToabl MOJIEKYJISIPHOM U KJIETOYHOM OMOJIOTUU: MHKPOCKOIHS, XpoMaTorpadus,
anekTpodopes, METol MEUYEHBIX aToOMOB, duddepeHnnanbHoe HEeHTPUPYrupoBaHue,
KyJIbTUBUPOBAHUE KJIETOK. M3yueHue @HuKkCUpoB8aHHbIX Klemok. DIEKTpOHHas
MUKpockonus. Kongokanvnas mukpockonus. BumanvHoe (npudsicusHenHoe) uzyyeHue
KJIemOK.

JleMoHcTpanuu

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. IlIneinen, P. Bupxos, K.M. bap.

Tabmuubr U cxembl: «CBETOBOM MHUKPOCKOI», «JIEKTPOHHBIH MHUKPOCKOID»,
«Hcropus pa3BUTUS METOL0B MUKPOCKOIIMIY.

OOGopynoBaHue. CBETOBOM MHUKPOCKOI, MHKpONpenapaTbl pPacTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUAIbHBIX KIETOK.

[IpakTHUyeckas paborta

«3yyenrne MeTOMOB KIETOUHOM Owuosoruu (xpomarorpadus, syexTpodopes,
mudepenunansaoe neHTpudyruposanue, I1LIP)».

Tema 4. XumMnueckasi OpraHu3anus KJIeTKH

XUMUYECKUN COCTaB KJIETKU. Makpo-, MUKPO- U YIIbTPAMUKPOIJIEMEHTHI. Boa u eé
pOJIb  Kak pacTBOPHUTEIN, pEareHTra, y4acTHE B CTPYKTYpUPOBAaHUHM  KIIETKH,
TeIIoperyasiunu. MuHepaabHble BeleCTBa KJIETKH, UX Ouosiornyeckas poiib. Poib
KAaTHOHOB U aHUOHOB B KJIETKE.

Oprannueckue BellecTBa KJIETKH. buonormdeckue noimMepbl.  benkwu.
AMMHOKHUCIOTHBIN cocTaB OenkoB. CTpyKTypbl OenkoBOM Mosekyibl. [lepBuunas
CTpyKTypa Oefnka, NenTHIHas CBA3b. BTOpUuHas, TpeTuyHasi, Y4eTBepTUYHASI CTPYKTYPBHI.
Jenatypanus. CpoiictBa OenkoB. Knaccuduxarus 6enkoB. buomornueckue QpyHKIuu
oenkoB. Ilpuonul.

VYrineBoapl. MoHOcaxapupl, JUcCaxapubl, OJHMIOCaXapuipl WU IMOJHCAXAPUIBL.
OOmumii T1aH CTPOCHUS M (PU3UKO-XUMUYECKHUE CBOMCTBA yriieBoJI0B. buomornueckue
(GYHKIIMH yTIIEBOIOB.

Jlumuasl. T'mapodunsHo-TUApOPOOHBIE cBoMcTBa. Kiaccudukanus JUNUAOB.
Tpurnuuepunsl, Gochonunubl, BOCKU, CTepouibl. buonorndyeckue QyHKIUU JTUTUIOB.
OO6mue cBoiicTBa  OMOJIOTMYECKUX MeMOpaH  —  TEeKydecTb, CIOCOOHOCTh
K CaM03aMbIKaHUIO, TOJIYIIPOHUIIAEMOCTb.

Hyxneunnoseie kucnorel. JHK u PHK. CrpoeHne HyKIE€MHOBBIX KHCIOT.
Hyxneoruast. [lpunnun kommnementapHoctu. [Ipasuno Yaprapda. Crpykrypa JHK —



NBOWHas criupaib. MectoHaxoxaeHue u ouonornueckue pynkuuu JIHK. Bugsr PHK.
Oynkuuu PHK B knetke.

Ctpoenue moisiekyasl AT®. Makpospruueckue cBsizu B Moiiekyiae ATO.
buonornyeckue @yukiuu ATO. BoccTaHoBieHHbIE NEPEHOCUUKH, HUX (YHKIUU
B KJIeTke. /[pyeue uyknieozuompughocpamor (HT®). CexBenupoBanne JIHK. Memoosi
2CHOMUKU, MPAHCKPUNIMOMUKU, NPOMEOMUKU.

CtpykTypHass Ouoyiorusi: OWMOXMMHUYECKHEe U OMODHU3WYECKHE WCCICIOBAHUS
COCTaBa M MPOCTPAHCTBEHHOU CTPYKTYphl OMOMOJIIEKYI1. Modenuposanue cmpykmypsl u
dyukyull 6uomonexynr u ux xKomniexcos. Komnvromephwviii ouszaiin u opeanuueckuil
cuHme3s OUOMOIEKY U UX HENPUPOOHBIX AHATIO208.

JleMoHcTpanuu

IToptpetsl: JI. ITonunr, k. YorcoHn, @. Kpuk, M. Yunkunc, P. ®paHkiuH,
®. Conrep, C. IIpy3unep.

Juarpammel: «PacripefieieHue XMMHUYECKUX 3JIEMEHTOB B HEXHUBOW IMPUPOAEH,
«PacnipeneneHne XMMUYECKUX AJIEMEHTOB B KUBOU MIPUPOJIEN.

Tabmuiet u  cxeMmbl: «llepuonuueckas Tabauila XUMHUYECKHX HJIEMEHTOBY,
«CTpoeHue MoOIJIEKyJIbl BOAbI», «BelecrBa B cocTaBe oOpraHu3moBy», «CTpoeHue
MOJIEKYJIbI  Oenkay, «CTpyKTypel O€lKOoBOW MOJEKyNb», «CTpoeHHE MOJIEKYI
YTIIEBOOB», «CTpOCHHE MOJEKYN AUNUIAOBY», «HykinenHoBble KHCIOTBD, «CTpOeHHE
Monekyiabl ATDy.

OO6opyoBaHue: XUMUYECKasl TOCYy1a U 000pyIOBaHHE.

JlaboparopHas pabota «OOHapyxkeHHe OCIKOB ¢ TOMOIIBI0 KauyeCTBEHHBIX
peaKIUii».

JlabopatopHas pabora «MccnegoBaHue HYKICHMHOBBIX KHCIOT, BBIICICHHBIX
U3 KJIETOK Pa3JIMYHbIX OPraHU3MOBY.

Tema 5. CTpoenue u pyHKIIUM KIETKH

Tumel  KIETOK:  JyKapuoTHYecKas U Npokapuotuueckas. CTpyKTypHO-
(GyHKUHOHATIbHBIE 00pa30BaHUS KIETKH.

CrpoeHue mpokapuoTHUYECKOW KieTku. KmetouHnas creHka OakTepuii W apXxeil.
Oco0eHHOCTH CTpOEHUsl TeTepoTPO(HON M aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJib MPOKApPUOT B OMOIIEHO3aX.

CrpoeHue W (GYHKIIMOHUPOBAHUE HYKApUOTHYECKOW KIeTKU. I[lmazMarudeckas
MeMOpana (masmaniemma). CTpykTypa IDia3MaTHdecko wmemOpanbl. Tpancmopt
BEILECTB 4Yepe3 IJIa3MaTUYeCKyl0 MeMOpaHy: maccuBHbIA (Auddy3us, obOnerdyéHHas
muddy3us), aKTUBHBIM (TMEPBUYHBIA W  BTOPUYHBIM  aKTHUBHBIM  TPAHCIIOPT).
[Tomynmponumaemocts MemMOpanbl. PaboTa HaTpuii-kamueBOro Hacoca. DHAOIUTO3:
MUHOUUTO3, (aronuro3. Ik3o1uto3. Kierounas crtenka. Ctpykrypa U (GyHKIUU
KJIETOYHOW CTEHKH PACTEHUH, TPUOOB.

Hurtonnasma. I[lurtozonb. Ilutockener. JIBukeHwe nMTOIIa3Mbl. OpraHou bl
KkieTku. OgHoMeMOpaHHbIE OpraHoOUJbl KIETKH: 3HaorazMaruyeckas cetb (JIIC),
anmapat [ombmpku, TM30COMBI, UX CTpoeHue W (pyHKIuu. B3anmocBs3b



OJIHOMEMOpPAHHBIX OpPraHouAOB KJIETKU. CTpoeHue TpaHyISIPHOrO0 PETUKYTyMa.
Mexanuzm wnanpaenenus 6enxoe 6 IIIC. CuHTEe3 pacTBOpUMBIX OenkoB. CuHTE3
KJIETOUYHbIX MeMOpaH. ['nmagkuii (arpaHyisipHbIA) SHAOIMIA3MATHUYECKUN PETUKYITYM.
CekperopHast (yHkiusi anmnapatra [onbxu. Moouguxayus 6Genkos 6 annapame
Tonvoorcu. Copmuposra benxog 6 annapame I onv0xcu. TpaHCTIOPT BEILIECTB B KIIETKE.
Bakyonu pacturensHbix kiietok. Kierounsiit cok. Typrop.

[ToryaBTOHOMHBIE OpTaHOUABI KIETKU: MUTOXOHJIPUH, TUTACTUIBL. [Ipoucxoocoenue
mumoxonopuit u niaacmuod. Cumbuoecenes (K.C. Mepeosckosckuu, JI. Mapeynuc).
Crpoenrie 1 GyHKUUU MUTOXOHJIpUHM U 1uiacTuia. [lepBUuHbIE, BTOPUYHBIE U CIIOKHbBIC
miacTuaAbl  (POTOCHMHTE3UPYIOMIMX  DYKApUOT.  XJIOPOIUIACThI,  XPOMOILIACTHI,
JIEMKOIUIACTHI BBICIINX PACTECHUU.

HememOpanubsie opranouasl kinetku CrpoeHwe W (QYHKIUU HEeMEeMOpaHHBIX
OpraHouJIoB KieTku. Pudocomsl. [lpomescymounvie gunamenmor. MUKpo(hUIaMEHTHI.
Axmunosvie mukpoguramenmol. MBIIIEUHbIE KIETKUA. AKmMuHO8ble KOMNOHEHmbl
Hemblueunwvlx kiemok. Muxkporpyoouku. Kierounsiii neHtp. CTpoeHue U JBHKCHHE
KIYTUKOB M pecHMYeK. MukpoTrpyOoukn unuroruiasmel. LleHtpuons. benku,
accoyuupoB8anHvle ¢ MUKpo@uiamenmamu u Mukpompyoouxamu. Momopmvie 6exu.

Anpo. O6Gonouka sapa, XpOMAaTHH, KapuOIUIa3Ma, SAPBIIIKH, HX CTPOCHHUE U
bynkuuu. SAnepHslii 0enkoBblid MaTpukc. [IpocTpaHCTBEHHOE PacoIOKEHUE XPOMOCOM
B UHTep(ha3zHOM sijipe. Dyxpomamun u cemepoxpomamun. belku XxpomaTuHa — TUCTOHBI.
Jlunamuka s0eproti 060104KU 6 Mumo3se. A0epHviii mpancnopm.

Knetounsie BrmoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KJIETOK OJYKapHOT
(pacTUTEnBHOM, )KUBOTHOM, TPUOHOM).

JleMoHcTpanuu

[Toptpetsi: K.C. MepexkoBckuii, JI. Mapryinuc.

Tabnuiet v cxembl: « CTPOCHHE DYKapUOTHUYECKON KIETKNY», «CTpOeHUE KUBOTHOM
KIeTKN», «CTpoeHUE PacCTUTEIbHON KIETKNY, « CTPOCHUE MUTOXOHIIPUNY, «Sapoy,
«CTpoeHne IPOKapUOTUIECKON KICTKI.

OOopyoBaHME: CBETOBOM  MHKpPOCKON, MHUKpONpEnaparbl  pacTUTEIbHbIX,
YKUBOTHBIX KJIETOK, MUKPOTIPEapaThl 0aKTepUabHbBIX KIETOK.

JlabGoparopHas paboTa «M3yueHue cTpoeHus KIETOK pPa3IMYHbIX OPTaHU3MOBY.

[IpakTnyeckas pabora «/3yueHue CBOWCTB KJIETOYHOU MEMOpPaHbD».

JlabopaTopHass  pabora «lccinemoBanue — 1ia3MoiM3a M JIETIa3MOJIM3A
B PACTUTENBHBIX KIETKAX).

[IpakTndeckas pabora «l3ydeHue MABWKEHHS LUTOIUIA3MBI B PACTUTEIHHBIX
KJIETKaxX».

Tema 6. O0OMeH BellecTB U MPeBPallleHUE JHEPTUH B KJIeTKe

AccuMUIISLIUS U JUCCUMUWISIMS — JBE CTOPOHBI MeTaboim3Ma. Tumbl oOMmeHa
BEIIECTB: aBTOTPOGHBIH U TeTepoTpodHBIA. YdyacTue KHUCIOpoJa B OOMEHHBIX
npolieccax. JHepreTuueckoe odecrieueHue kietku: npespaiieHne AT B oOMEHHBIX
npoiieccax. GepMEHTATUBHBIN XapaKkTep peakuuid KIETOYHOro MeTaboan3Mma.
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depMeHTHI, UX CTpOEHHE, CBOWCTBA U MexaHU3M JeicTBus. Kodepmentsl. Otnuums
(dbepMEeHTOB OT HEOpPraHMYEeCKUX KaTalu3aTopoB. beiku-akTuBaTOphl U OENKH-
UHTUOUTOPBL. 3aBUCUMOCTH CKOPOCTH (PEPMEHTATHBHBIX PEAKIUNA OT pPa3IUYHbIX
(haxkTopOB.

[lepBUYHBIN CUHTE3 OPraHUYECKUX BEUIECTB B KiieTke. DOTOCUHTE3. AHOKCU2EeHHbIL
U oxcueeHHwll pomocunmes y bakmeputi. Ceemocobuparowjue nuemermsl U NUSMeHmbl
peakyuonno2o yeumpa. Ponb XjoporutactoB B mpoiiecce ¢orocuHTe3a. CBeToBas u
TeMHOBas pasbl. Domoovixanue, Cs., C4. u CAM-munvt homocunmesa. [IponyKTUBHOCTD
dboTtocunTe3a. BiusHue paznuuHbIX (PAKTOpOB Ha CKOPOCTH (DOTOCHMHTE3a. 3HAUCHUE
dboTocuHTE3A.

XeMocuHTe3. PazHooOpasue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUGUIIHUPYIOIINE
OakTepuu, Kele300aKTepuu, CEepoOAKTEPUH, BOJOPOJHBIE OakTepuu. 3HAUYCHHE
XEMOCHHTE3a.

AHaspoOHble opraHu3mbl. Buasl Opokenus. [IpomykTel OpoxkeHuss H UX
UCIIOJIb30BAHUE  YETIOBEKOM. AHa’pOOHBIE  MUKPOOPTaHU3Mbl  KaK  OOBEKTHI
OMOTEXHOJOTHH M BO30OYAUTEIN OOJIe3HEH.

AdpoOHBIE OpraHM3Mbl. JTamnbl dHEpPreTuyeckoro oomeHa. IloAroTOBUTETHHBIM
aTan. [ mmKonn3 — 0ECKUCIOPOJHOE PACHIEIUIEHHE TITHOKO3bI.

buonornyeckoe OKUCIEHUE, WM KIETOYHOE JbIXaHHE. Poib MHUTOXOHApHIA
B Ipoleccax OHOJOrMYecKoro okucieHus. Lluknuyeckue peakiuu. OKHCIUTETBHOE
dbochopunupoBanue. Duepeus membpannoz2o cpaduenma npomonos. Cunumez ATD:
paboma npomonnoti AT@-cunmaszwi. [IpeumyniecTBa adpoOHOro MyTH 0OMEHa BEIIECTB
nepea aHa’dpoOHbIM. D(PPEKTUBHOCTH SHEPTETUUECKOTO OOMEHA.

JleMoHcTpanuu

[Toptpersr:  [Ix. Ilpuctim, K.A. Tumwupsze, C. H. Bunorpauackuii,
B. A. DOurensrapar, I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuiel 1 cxeMbl: «POTOCHHTE3», «IHEepreTuyeckuii oomMen», «buocunTes
oenkay, «CtpoeHue hepMeHTay, « XeMOCHUHTERY.

OOopynoBaHKe: CBETOBOM MHUKPOCKON, OOOpPYJOBaHUE MJi MPUTOTOBJICHUS
MOCTOSIHHBIX U BPEMEHHBIX MUKPOIIPEIapaToB.

JlabopaTtopHasi pabota «M3yueHune KaTaqTuTUYECKONM AaKTUBHOCTU (HEPMEHTOB
(Ha mMprMepe aMHIIa3bl I KaTanas3bl).

JlabopaTopHas pabora «M3ydenne pepMEeHTATUBHOTO PACIICIIIICHUS TEPOKCUIA
BOJIOPOJIa B PACTUTENBHBIX M )KUBOTHBIX KJIETKAX).

JlabopaTopHas pabora «CpaBHEHHUE MPOIIECCOB (POTOCMHTE3A M XEMOCHUHTE3a».

JlabopaTopHas pabora «CpaBHEHHE MTPOILIECCOB OPOKEHUS U ABIXAHUS.

Tema 7. Haciiencrsennasi vHpopManus u peajausanus €€ B KJIeTKe

Peakiun wmartpuuyHoro cuHre3a. I[IpyHUMN KOMIUIEMEHTAPHOCTA B PEAKIUAX
MaTpUYHOTO CUHTe3a. Peanmsarus HaciencTBeHHOUM nuH(popMmaluu. ['eHeTuuecKuii Ko,
ero ceouctBa. Tpanckpunuus — Mmatpuunbii cuHTe3 PHK. [IpuHumune! tpanckpunuu:
KOMILJIEMEHTAPHOCTb, AHTUNAPAJUIETbHOCTb, ACHMMETPUYHOCTb. Cospesanue
mampuynwvix PHK 6 sykapuomuueckoii knemke. Hexooupyrowue PHK.
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Tpancnsuus u e€ sranbl. Yuactue TpancnopTHeix PHK B OuocuHTe3e Oenka.
VYcnoBust 6uocunresa 6enka. KonupoBanue aMuHokucioT. Poss pubocom B OnocuHTe3e
Oeka.

Cospemennvie npeocmasnenus o cmpoenuu 2eHos. OpraHuzanus TeHOMa
y TMPOKApUOT U IYKApHOT. Perymnsiuus akTUBHOCTH TE€HOB y MpokapuoT. ['mmortesa
onepona (®d. XKaxob, XK. Mano). MonekynsapHuvle MexaHuzMbl SKCHPeCCUU 2eHO8
vy aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi eenos. Perynsiusi 0OMEHHBIX
npolieccoB B kiieTke. KietouHslit romeoctas.

Bupycel — HekineTouHbsle (OpMBbI KU3HU W OOJMratHele mapasuThl. CTpoeHwue
MPOCTBIX W CIIOKHBIX BHPYCOB, PETPOBUPYCOB, OakTepuodaroB. KusHeHnuvili yuxi
JHK-cooeporcawux eupycos, PHK-codepaicawux supycos, bakmepuogpacos. Obpammasi
MPAHCKpUnyus, pesepmasa, unmezpasa.

Bupycubie 3a0osieBaHusi uesnoBeka, >KMBOTHBIX, pactenuit. CIIN, COVID-19,
COIMAJTbHBIE M MEAWIIMHCKHE TTPOOIIEMBI.

buoungopmamura: umnmeepayus u ananuz oOonvwux maccusos («bigdatay)
CMPYKMYPHBIX Ouo02cudeckux oauHvlx. Hanomexuonoeuu 6 ouonoeuu u meouyuHe.
IIpoepammupyemvie hynkyuu denxos. Cnocobvt 00cmasku 1eKapcma.

JleMoHCTpanuu

[Toptpetsr: H.K. Konbnos, /{.11. UBaHOBCKUI.

Tabmuiel 1 cxeMbl: «buocunTe3 Oenka», «['eHernueckuid Kon», «Bupycw,
«bakrepuodarm».

[IpakTndeckas pabota «Co3aHue MOACITU BUPYCay.

Tema 8. 7Ku3zHeHHBIH UK KJIETKH

Krnerounsiii niuki, ero nepuoas! u perynsius. Uarepdasza u mutos. OcobeHHOCTH
MpOLIECCOB, TMpoTeKarmux B HHTepdaze. I[loArotoBka KIETKM K JICJICHUIO.
[IpecunteTndyeckuii (MOCTMUTOTUYECKUM), CUHTETUYECKUH W TMOCTCUHTETUYECKUI
(MpeMHUTOTUYECKUI) IEPUOIBI HHTEP(DA3BI.

Marpuunbii  cunte3 [JHK - penmmkaums. I[lpunnuner permmmkanun  JIHK:
KOMIIJIEMEHTAPHOCTh, TOJIYKOHCEPBATUBHBIA CHUHTE3, aHTUNAPAJUICIIbHOCTh. MexaHu3m
permukaiuun  JIHK. Xpomocomel. Crpoenne xpomocom. Temomepsl M Ternomepasa.
XpOMOCOMHBIN Ha0Op KJIETKM — KapHOTUIl. JIWIJIOMIHBIA W TaruIOWIHBIA HaOOpPHI
XpoMocoM. ['oMOIOTHYHBIE XpPOMOCOMBI. 110710BBIE XPOMOCOMBEI.

Jenenue kineTku — MuTo3. CTaii MUTO3a U MMPOUCXOSIINE B HUX MPOLIECCHI. THUIIbI
muTo3a. Kapnokunes u uutokrnnes. buogornueckoe 3HaueHUE MUTO3A.

Perynsiius MUTOTHYECKOTO IUKJIA KIETKU. [IporpamMmmupyemMast kieTouHasi THOeb —
arnonTo3.

Knerounoe sapo, XpoMocombl, (yHKIIMOHAJIbHAas Te€HOMUKA. Mexanusmol
npoaugepayuu, oughghepenyuposxu, cmaperus u cudenu kiemox. «L{ugpposas kiemrka» —
ououHpopmamuveckue mooeau QyHKYUOHUPOBAHUS KIIeMKU.

JemoHcTpanuu

Tabnmuipl u  cxeMbl: «KW3HEHHBIM IUKI KIETKW», «Murtosdyn, «CTtpoeHue
xpomocomy, «Pemmkanus JHK.
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OO6opynoBaHue: CBETOBOM MUKPOCKOI, MUKporpenapaTsl: «MUTO3 B KIIETKax
KOPEIIKA JIYKa».

JlabopaTopHas pabora «M3yueHne XpoMOCOM Ha TOTOBBIX MUKpOIIpEnapaTaxy.

JlabopaTopHas pabora «HaOmroneHne MuTo3a B KJIETKax KOHYMKA KOpelIka JIyKa
(Ha TOTOBBIX MUKpOIIpEnapaTax ).

Tema 9. CTpoenne u pyHKIMU OPraHU3MOB

buonorunueckoe pazHooOpaszue opraHu3mMoB. OTHOKIETOYHBIC, KOJIOHUAJIBHBIC,
MHOTOKJIETOYHBIE OpPTraHU3MBI.

OcoOeHHOCTH CTPOEHUS M KU3HEAEATEIbHOCTH OIHOKJIETOYHBIX OPraHU3MOB.
baktepuu, apxew, OJHOKIETOUHBIE TPHOBI, OJHOKJIETOYHBIC BOJOPOCIH, IPYTrHe
npoTUCThl. KoJIOHManbHbIE OPraHNU3MBl.

B3anmocBsA3p yacTeld MHOTOKJIETOYHOTO OpPraHu3Ma. TKaHW, OPTaHbl U CUCTEMBI
opranoB. OpraHusMm Kak eInHOe 1enoe. I'omeocras.

Txkanu pacrenuil. Tumbl pacTUTENbHBIX TKaHEH: oOpa3oBaTeNbHasi, NMOKPOBHAf,
NpPOBOJALIASL, OCHOBHAas, MexaHuyeckad. (OCOOEHHOCTH CTpPOEHMs, (QYHKUUH U
PACITOJNIOKEHMS TKAHEN B OPTaHaxX PaCTEHHM.

TkaHM KUBOTHBIX M YEJIOBEKA. THWIBI JKUBOTHBIX TKAaHEW: JSIHTENIHANIbHAS,
COCIMHUTENbHASA, MbllIeYHasi, HepBHasA. (OCOOEHHOCTH CTpoeHMs, (QYHKUMA U
pAacCIIOIOKEHUS TKaHEH B OpraHax )KUBOTHBIX U YEJIOBEKA.

Opransl. BereratnBHbple M reHEepaTUBHBIE OpraHbl pacTeHnd. Opranbl H CUCTEMBI
OpPTaHOB XUBOTHBIX U 4eJIOBeKa. DyHKIIMM OPTraHOB U CUCTEM OPTaHOB.

Onopa Ttena opraau3zMoB. Kapkac pacrenuil. CkeneTbl OJHOKJIETOYHBIX M
MHOTOKJIETOYHBIX XMBOTHBIX. HapykHbIil M BHyTpeHHUHN ckeyeT. CTpOEHUE U THIIBI
COCIMHEHUS KOCTEMN.

JIBU>KEHHE OpraHu3MOB. J[BHKEHHE OJIHOKJIETOYHBIX OpPraHU3MOB: aMEOOUIHOE,
KI'YTUKOBOE, pECHUYHOE. /[BMKEHNE MHOTOKJIETOYHBIX PACTEHUI: TPOIIU3MbI U HACTUH.
JIBMK€HME MHOTOKJIETOYHBIX XKMBOTHBIX M YEJOBEKa: MbllIeuHas cuctema. Pedrekc.
CkeneTHbIe MBILIIBI U UX padoTa.

IIntanne opranmsmos. [lornomenue BOABI, YIJIEKUCIOTO Tra3a U MHUHEPAIbHBIX
BEILIECTB pacTeHUsAMH. [IuTaHne >KMBOTHBIX. BHYTPHUIIOIOCTHOE M BHYTPHUKIECTOYHOE
nuuieBapeHue. [Inranne mno3BOHOYHBIX KUBOTHBIX. OTIEIbI MAIEBAPUTEIBHOTO TPAKTA.
[TumeBapurenpHbie kKemnes3bl. [IueBapurenpHas cucTemMa 4eioBeKa.

Jpixanue opranu3moB. J[prxanue pacteHuil. [[pixanue sxuBoTHBIX. b dy3us razos
yepe3 MOBEepXHOCTh kieTku. KoxkHoe npixanue. [[pixarenbHas noBepxHOCTh. JKabepHoe
1 JIETOYHOE AbIXaHHe. J[bIXaHWE MTO3BOHOYHBIX KMBOTHBIX U YEJIOBEKA. JBOJIOLMOHHOE
YCIIO)KHEHUE CTPOEHHUs JETKUX IO3BOHOYHBIX >KMBOTHBIX. JlpIXaTeilbHas cHUCTEMaA
4yenoBeka. MexaHu3M BEHTWISLUMU JIETKUX y NTUL U MIJEKONHUTArouX. Perymsuus
nbixaHus. /{pixaTenbHbie 00bEMBI.

TpaHCIOpT BELIECTB y OPraHU3MOB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUM. TpaHCcropT
BEILIECTB Yy XKUBOTHBIX. KpoBeHOCHas cucrtema m e€ opranbl. KpoBeHOCHas cucrema
MO3BOHOYHBIX KUBOTHBIX U yesoBeka. CepJue, KpOBEHOCHbIE COCYAbl U KpoBb. Kpyru
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KpOBOOOpAIIeHHs. DBOJIIOLMOHHBIE YCIOKHEHUS CTPOCHUS KPOBEHOCHOM CHCTEMBI
NO3BOHOYHBIX KUBOTHBIX. PaboTa cepaua u e€ perynsnus.

Brinenenne y opranu3MoB. BeineneHue y pacteHuid. BelaeneHue y sKMBOTHBIX.
CoxpatutenbHble Bakyonau. Opranbl BbiaeneHus. OuiabTpaius, cekpeuus U oopaTHoe
BCAChIBaHHE KAaK MEXaHU3Mbl pabOThl OpraHoB BbiAeneHUsA. CBs3p MOJOCTH Tema
C KPOBEHOCHOM W BBIICIUTEIBHON CHCTEMAMU. BBIIEICHNE Y TO3BOHOYHBIX KUBOTHBIX
u uesnoBeka. [louku. Ctpoenue u QpyHkunoHupoBanue HegpoHa. OOpa3oBaHre MOYH Y
YeJoBeKa.

3amura y Opranu3MoB. 3aliuTa y OJHOKIETOYHbIX OpraHu3MoB. Criopsl OakTepuit
Y LHUCThl MPOCTEUIIMX. 3allliTa Y MHOTOKJIETOUHbIX pacteHuid. Kyrtukyna. Cpencrsa
[MaCCUBHON M XUMHYECKOU 3aIUThl. OUTOHIINUIEI.

3amura y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX MpPOU3BOAHBIE. 3alUTa
opranuszma ot Oozne3Held. IMmyHHas cucteMa 4denoBeka. KIeTouHbI U TyMOpasIbHBIN
UMMYHUTET. BpoXa€HHbI 1 npuoOpeTéHHbIl cnenupuyeckuii UMMyHUTET. Teopus
KJIOHaJIbHO-ceneKTuBHOro ummyHutera (II. Opnux, ®.M. bepuer, C. Tonerasna).
BocnanurenbHble OTBETHI OpPraHU3MOB. Poyib BpOXKJIEHHOTO UMMYHHUTETA B Pa3BUTHU
CUCTEMHBIX 3a00JI€BaHUM.

PaznpaxumMocCTh U peryisuus y OpraHu3MoB. Pa3apakumMoCTh y OJHOKIETOYHBIX
oprann3MoB. Takcucsl. Pa3npaxnuMocTs U peryisinus y pacTeHuid. PoCcToBbIE BemecTBa
Y X 3HAYCHHE.

Hepsuas cuctema u pediiekTopHas perysiius y >kuBoTHbIX. HepBHas cuctema u eé
OTZEJIBl. DBOJIOUMOHHOE YCIIOKHEHHE CTPOCHUS HEPBHOM CHCTEMBI y >KUBOTHBIX.
OTaenbl TOJIOBHOTO MO3Ta MO3BOHOYHBIX KUBOTHBIX. Peduiekc u peduektopHas ayra.
be3ycioBHbIE U YCIOBHbBIE PEPIICKCHI.

['ymopanbHas peryiasiuus U SJHAOKPUHHAA CUCTEMA )KMBOTHBIX U UesioBeKa. JKemnessbl
SHJIOKPUHHOW CHCTEMBI U UX TOPMOHBI. JlelcTBHE TOPMOHOB. B3auMOCBs3p HEPBHOU U
SHJOKPUHHOM cucteM. | unoranamo-runoduszapHas cuctema.

JleMoHcTpanuu

[Toptper: N.I1. I1aBnos.

Tabmuubr u  cxembl: «OJHOKJIETOYHBIE BOJOPOCTH», «MHOTOKIETOUHbBIE
BOoJIOpoCiNy, «baktepuny», «IIpocrenmey, «Opranbl IBETKOBBIX pacTEHU», «CUCTEMBI
OpraHOB ITO3BOHOYHBIX JKHBOTHBIX», «BHYTpEeHHEE CTpOE€HHE HACEKOMBIX», «TkaHH
pactenuity, «KopHeBbie cucteMb», «CTtpoeHue ctedis», «CTpoeHue IUCTOBOU
IJIACTUHKNY, « TKaH! KUBOTHBIX», « CKelleT uenoBekay, «[IuieBapurenpHas cucteMay,
«KpoBeHocHas cucrema», «/lpixarenpHas cucremay», «HepBHas cucremayn, «Koxay,
«Mpblieynass cucreMa», «BblaenurenbHas CcuUCTEMa», «OHIOKPUHHAs CHCTEMAay,
«Ctpoenue Mpiue», «MMmmynurer», «KumedynononoctHeie», «(Cxema NUTaHUA
pactenunit», « KpoBeHOCHbBIE CHUCTEMBI TO3BOHOYHBIX KUBOTHBIX», «CTpOCHHE THAPHI»,
«CTtpoeHnue mianapun», « BHyTpeHHee CTpOCHHE JOKIEBOT0 yepBs», «HepBHasa cucrema
peiO», «HepBHas cuctema narymku», «HepBHas cucremMa NPECMBIKAIOIIUXCS,
«Hepsnas cucrema ntuny, «HepBHasg cucrema muekonurtaromux», «HepBHas cucrema
yesioBekay, «Pediekcy.
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OO0opy/oBaHme: CBETOBOM MHKPOCKOI, MHUKPOMNPEMapaThl  OJHOKIETOYHBIX
OpraHW3MOB, MUKPOIIPENAPAThl TKAHEHN, PAKOBUHBI MOJUTIOCKOB, KOJUIEKIIUA HACEKOMBIX,
UTJIOKOXKUX, KUBBIE IK3EMIULSIPbl KOMHATHBIX pacTeHUl, repbapuu pacTeHU pa3HBbIX
OTZEJIOB, BJIAXKHBIE IIpENapaThl JKUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUICKIIUH
0ECIO3BOHOYHBIX KUBOTHBIX, CKEJIET YelOBeKa, OO0OpyAOBaHWE IJisi JEMOHCTpAIlUU
MOYBEHHOT'O W BO3YIIHOTO MUTAHUS PACTCHUH, paclleIJIeHUsl Kpaxmalia U OEJIKOB MO/
nercTBUeM (PEpMEHTOB, OOOpYAOBAHME HJIsi JEMOHCTPALMM OIBITOB O H3MEPEHUIO
KU3HEHHON €MKOCTH JIETKUX, MEXaHU3Ma JbIXaTEJbHBIX JBHKEHUIN, MOAEIHN TOJIOBHOTO
MO3ra pa3JInYHbIX JKUBOTHBIX.

JlabGoparopHas padota «M3ydeHnue TkaHel pacTeHUIN.

JlabopaTopHas paborta «3yyeHue TkaHen KUBOTHBIX.

JlabopaTopHas pabora «V3ydeHne opraHoB IIBETKOBOTO PACTCHUSD.

Tema 10. PasMHoKeHUe U pa3BUTHE OPTAHU3MOB

@opMbI pa3MHOKEHHSI OPraHU3MOB: Oecrosioe (BKJIK0Yasi BEreTaTUBHOE) U MOJIOBOE.
Bunpr Oecrnonoro  pa3MHOKEHHS: IOYKOBAaHUE, CHOPYJSLUS, (PparMeHTalus,
KJIOHHUPOBAHHE.

[TonoBoe pazmHoxkeHue. [lonoBeie kieTku, wiu rameTel. Meio3. Cragun Meno3sa.
[loBenenne xpomocom B Menose. KpoccuHrosep. bruonornueckuii CMbICI MeHo3a H
ITOJIOBOTO Mmpouecca. Meno3 u ero MecTo B J)KU3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3zaponpimeBoe pasurue. ['ameroreHe3 y KHBOTHBIX. llomoBbIE kKemnes3bl.
OOpaszoBaHue W pa3BUTHE MOJIOBBIX KjeTokK. Crnepmarorene3 m oorene3. CtpoeHue
MOJIOBBIX KJIETOK.

OnnonoTBOpeHHEe U AMOPHOHAIBHOE  pa3BUTUE  KUBOTHBIX.  CrocoObl
OIUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHee. [lapTeHorenes.

NHauBuyalbHOE Pa3BUTHE OPraHU3MOB (OHTOr€HE3). OMOPHOJOrHs — Hayka
O pa3BUTUU OPraHU3MOB. Mopghozenes — 00Ha u3 21a6HbIX NPoOIeM IMOPUONOCUL.
Konyenyusa mopgpozcenos u modenu mopgpozenesa. Craquu 3MOpUOTEHE3a KUBOTHBIX
(ma npumepe narymku). Jpobrnenue. Tumbl apoOnenus. /Jemepmunuposanuvoe u
HedepmunuposarnHoe opooaenue. bracmyna, munvt 61acmyn. OcOOEHHOCTH NPOOIICHUS
MJICKOTTUTAIOIINX. 3apPOIbIIIEBbIC TMCTKU (TacTPyJIsLius ). 3aKiIa/ika OpraHoOB M TKaHEH 13
3apOJIBIIIEBBIX JINCTKOB. B3auMHOE BIMSHUE 4YacTed pa3BUBAIOIIETOCS 3apojblla
(oMOpuoHaIbHAsT MHAYKIMS). 3aKiajika TUTaHa CTPOCHUS YKUBOTHOTO KaK pPe3yJbTatr
UEpapXUYECKUX B3aMMOJICHCTBHIA TeHOB. BrnusHue Ha >MOpHUOHANBHOE pa3BHUTHE
pa3sTUYHBIX (PAKTOPOB OKPYKAIOIICH CPEIIBI.

Poct u paszutne xuBoTHBIX. [locTamMOpuonanbubiii mepuoa. [Ipsmoe u Henmpsimoe
pa3Butue. Pa3Butie ¢ MmetaMoppo30M y OECIIO3BOHOUHBIX M MMO3BOHOYHBIX >KMBOTHBIX.
buonornyeckoe 3HaYyeHUE MNPSAMOrO W HENPSIMOTO Pa3BUTHSA, HUX PACHpPOCTPAHECHUE
B nipupoje. Tumsl pocta ;KkMBOTHBIX. DAKTOPHI PETYISLUHN POCTA KUBOTHBIX U YEIIOBEKA.
Craguu mocTAMOPHOHAIBHOTO Pa3BUTHS y )KUBOTHBIX M YesioBeka. [leprnoapl oHTOTeHE3a
yenoBeka. CTapeHHne u CMepTh Kak OMOJIOTHYECKUE TPOIIECCHI.

PasMHoxenue u pazButue pactrenuil. ['ametodgut u cnopodut. Melios B )KM3HEHHOM
nukie pacrenuit. O0pa3zoBaHue crop B mpoiiecce merosa. ['lameroreHes y pacTeHU.
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Ono0TBOpEHNE W PA3BUTHUE PACTUTENIBHBIX OPraHU3MOB. J[BOMHOE OIUIOJOTBOPEHUE
y IBETKOBBIX pacTeHuil. OOpa3zoBaHUE U pa3BUTUE CEMEHH.

MexaHn3MBbl PETYIALNAA OHTOIE€HE3a Y PACTEHUN U )KUBOTHBIX.

JleMoHcTpanuu

[Toprpetsr: C.I'. HaBamun, X. HInemas.

Tabmumsr u cxemsl: «BereratuBHoe pa3MHOKeHUe», «Tumbel Gecnosoro
pa3sMHOXEeHUsD», «Pa3MHOXKEHHE XJIaMUIOMOHaIbD», «Pa3MHOXEHME JBIVIEHBDY,
«PazMHOXeHUEe THIAPBED, «Meios3», «Xpomocomel»y, «l'amerorenes», «CrpoeHue
AWULIEKJIETKH U CTIepMaTo3011a», « OCHOBHBIE CTaJIMM OHTOTreHe3ay, «IIpsMoe u Henpsimoe
pa3Butue», «Pa3BuTHe ManuCKOro xyka», «Pa3sutue capanum», «PazBurtue nsarymkum»,

«/IBOIHOE OIIOJOTBOPEHUE y BETKOBBIX pACTEHUI», «CTpOEHNE CEMSH OJHOAOIBHBIX
Y IBYJIOJIBHBIX PACTEHUI», « JKMU3HEHHBIN LUK MOPCKOM KaIyCThD), « ’KM3HEHHBIN [IUKJII
Mxa», «KU3HEHHBIN HUKII NAaIOPOTHUKA», « ’KM3HEHHBIN IIUKII COCHBDY.

OOopyoBaHME: CBETOBOM MMKPOCKON, MHUKpOIpENaparbl SHIEKIETOK U
CIIEPMAaTO30UI0B, MOAENb « LMK pa3BUTHA JIATYIIKI.

JlabopaTopHas pabora «JI3ydyeHHe CTpPOEHHs TOJIOBBIX KJIETOK Ha TOTOBBIX
MUKpOIIpenapaTaxy.

[IpakTuyeckas pabotra «BbisiBIeHHE TPU3HAKOB CXOJCTBA  3apojbllIeH

MTO3BOHOYHBIX KUBOTHBIX).
JlabopaTtopHas pabota «CTpoeHre OPraHOB Pa3MHOKEHUS BBICILIUX PACTEHUIN.

Tema 11. 'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPTaHU3MOB

Hcropusi cTaHOBIIGHUSI W Pa3BUTHS TEHETHKU Kak Hayku. Paboter I. Mennens,
I'. ne ®puza, T. Moprana. Posb 0Te4eCTBEHHBIX YUEHBIX B PA3BUTUN F€HETUKU. PaboThI
H.K. KombuoBa, H.M. Baswioa, A.H. benozepckoro, I'.JI. Kapneuenko,
1O0.A. ®unumuenko, H.B. TumodeeBa-Pecosckoro.

OCHOBHBIE TEHETUYECKHE TOHSATUSI U CHUMBOJIBL. [ OMOJIOTMYHBIE XPOMOCOMBI,
aJieNIbHbIEC T€HbI, AIbTEPHATUBHBIE TPU3HAKH, JTOMUHAHTHBIN U PELIECCUBHBIN MPU3HAK,
TOMO3HUI0Ta, TeTePO3UroTa, YUCTasl JUHUS, THOpUIbI, TeHOTun, (GeHorur. OCHOBHbBIC
METOJbl ~ TEHETUKW:  THOPHUAOJOTMYECKUU,  IUTOJOTUYECKUH,  MOJICKYJISIPHO-
TEHETUYECKUM.

JlemoHcTpanuu

[Toptpetsr: I'. Mennens, I'. ne ®pus, T. Mopran, H.K. Konsios, H.. BaBunos,
A.H. benozepckuii, I'.JI. Kapneuenko, 10.A. ®unmumuenko, H.B. Tumodeen-Pecopckuii.

Tabnuiel u cxembl: «MeToIbl TeHETUKNY, «CXeMbl CKPEIIMBAHUS.

JlabGoparopHas paboTta «J{po3oduia Kkak 00BEKT FTeHETUUECKUX UCCIICIOBAHUIN).

Tema 12. 3aKoHOMEPHOCTH HACJIEACTBEHHOCTH

Monorubpunnoe ckpeniuBanue. [lepBblii 3akoH MeHenst — 3aK0H eIMHO00pa3us
ruOpu0B TiepBOTO NokosieHus. [IpaBuno nomuaupoBanus. Bropoit 3akon Mengens —
3aKOH pacUIerieHus1 TNpu3HakoB. LluTonmormueckue OCHOBBI MOHOTHOPHIHOTO
CKpelrBaHus. [ MmoTe3a 4nucToThl ramer.
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AHammsupyroniee ckpemuBaHue. [IpomMexyTOUHBIM XapakTep HaclelOBaHUS.
Pacmierienre npu3HakoB PU HETIOJHOM JOMUHUPOBAHUH.

HurnOpuaHoe ckpemuBanue. TpeTudl 3akoH MeHJenss — 3aKOH HE3aBHCHMOIO
HacJIeJOBaHMsI MPU3HAKOB. L{uTomornueckne 0OCHOBBI AUTMOPUIAHOIO CKPEIIUBAHNS.

CuersieHHoe HacnenoBaHue mpu3HakoB. Pabotrel T. Moprana. CuenseHHoe
HACJIEI0BAHUE T€HOB, HApYILIEHUE CLEIICHUS MEXIy NeHaMH. XpPOMOCOMHas TEOPHs
HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHH3M OIpENEIeHUs Iona. AyTOCOMBI H
IIOJIOBBIE  XpPOMOCOMBI. ['OMOraMeTHelii W rereporaMeTHeli 1oy ['eHeTmueckas
CTPYKTypa ITOJIOBBIX XpoMocoM. HaciienoBanue npu3HakoB, CHEIIEHHBIX C ITOJIOM.

I'enorum kak nenocTHas cucrema. [InefoTponus — MHOKECTBEHHOE JEHCTBHE TEHA.
MHOXeCTBEHHBIN AJJICIIU3M. B3anmoneiictBue HeaJJICJIbHBIX T'C€HOB.
KommiementaprnocTs. Onucras. [lommmepus.

['eHeTHUECKUIT KOHTPOJIb PAa3BUTHS PACTEHUM, KMBOTHBIX M YEJIOBEKa, & TAKKe
(U3HOIOTMYECKUX MPOLECCOB, MOBEIEHUS U KOTHUTUBHBIX (pyHKUMU. ['eHeTnueckue
MEXaHU3Mbl CUMOMOTeHe3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO3SIMH — IMapa3uT» U

«XO035IMH — MHKpPOOMOM». ['@HeTHMYeCKHE acCIeKThl KOHTPOJS W H3MEHEHHUS
HACJIEJICTBEHHON MH(OpMALIUK B IOKOJICHUSX KJIETOK U OPraHU3MOB.
JleMoHCTpaIUn

[Toptpetsr: I'. Mennens, T. MopraH.

Tabmuubr u cxemsl: «llepBbiii U BTOpoW 3akoHBl Menaens», «Tpetuil 3akoH
MeHnnens», «AHanu3upymollee CKpelrBaHue», «HenonHoe TOMUHHpPOBAHUE,
«CrerieHHOE HaclieoBaHUe MPU3HAKOB y 1po30duibl», «['eHeTnka momay, «Kapuorun
yenoBekay, «Kapuotun npozoduiby, «Kapuotunm nTUlb», «MHOXKECTBEHHbBIN
aJIeau3mMy, «B3anMoaeiicTBE TEHOBY.

OOGopynoBanue: MoOJEb Uil JEMOHCTpPAllMM 3aKOHOB €IMHO00pa3vs THOpPHUJIOB
MIEPBOTO TMOKOJICHUS W PACUICIUICHUSI MPU3HAKOB, MOJECNb ISl JEMOHCTpAllMd 3aKOHa
HE3aBUCHUMOTO HACJIEAOBAHUS MPU3HAKOB, MOJENb JUISI JEMOHCTPALUU CLETUIEHHOIO
HacJIeJJOBaHUs PU3HAKOB, CBETOBOM MUKPOCKOII, MUKpompenapar: «[po3odunay.

[IpakTuyeckas pabora «/3yueHue pe3ynbTaTOB MOHOTHOPHUIHOTO CKpPEIIMBAHUS
y IPO30(HITBD.

[IpakTuyeckas pabora «M3ydeHue pe3ynbTaToOB IAUTHOPUIHOTO CKpEIIMBAHUS
y IPO30(IITBD.

Tema 13. 3akoHOMepHOCTH U3MEHYMBOCTH

B3aumoneiictBue reHotuna u - cpeAbl npu  (popmHpoBaHUM  (DEHOTHIIA.
N3MeHunBOCTh NpHU3HAKOB. KauecTBEHHbIE M KOJIMYECTBEHHbIC IPU3HAKU. Bumel
M3MEHYMBOCTH: HEHACJIEACTBEHHAS U HACIICCTBEHHAS.

MoaudukanonHas  U3MEeH4YMBOCTb. Ponb  cpeasl B (OpPMHpPOBAHUU
MOAM(PUKALMOHHON H3MeHuuBOCTH. Hopma peakiuu npusHaka. BapuainmoHHbI psin
u BapuanuoHHas kpuBas (B. MHoranmncen). CpoiicTBa  MOIU(PUKAITUOHHOM
U3MEHYUBOCTH.
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I'eHoTHIIMUECKAsA N3MEHYMBOCTh. CBOMCTBA FTEHOTUIINYECKOW N3MEHUMBOCTH. Bubl
TEHOTUITNYECKON N3MEHYMBOCTU: KOMOMHATUBHAS, MyTAI[AOHHAS.

KomOvHaTtuBHasT uW3MEHYMBOCTh. Meio3 W TMOJIOBOM MpoOIecC — OCHOBA
KOMOMHATUBHONW W3MEHUYMBOCTU. PoJib KOMOMHATUBHOW H3MEHYMBOCTH B CO3/IaHUU
TEHETUYECKOT0 Pa3HO00pa3us B Mpeiesiax OJHOrO BUA.

MyTanroHHass ”3BMEHYUBOCTh. BU/IbI MyTaluii: TEHHBIE, XPOMOCOMHBIE, TCHOMHBIE.
CroHTaHHbBIE U UHAYLIUPOBAHHBIE MYTallMU. SIAE€pHBIE U HUTOIUIA3MATUYECKUE MYTALIUH.
Comarnueckue U oyioBble MyTaluu. [[puunHbl BO3HUKHOBEHUS MyTaluid. MyTareHsl u
UX BIUSHHE HA OPraHU3Mbl. 3aKOHOMEPHOCTHM MYTAlMOHHOIO Ipolecca. 3aKOoH
TOMOJIOTUYECKHUX PSA0B B HacsecTBeHHOUM n3MenunBocty (H.M. BaBuion). Buesnepnas
M3MEHYMBOCTh U HACJIEJACTBEHHOCTb.

Onucenemura u 3NUEHOMUKA, POJIb INUSEHEMUYECKUX (PAKmMOpPO8 8 HACIe008aHUU
U UBMEHYUBOCMU (PeHOMUNUUECKUX NPUSHAKOG Y OP2AHUZMOS.

JleMoHcTpanuu

[Toptpetsr: I'. ne ®pu3s, B. Moranncen, H.. BaBuios.

Tabmuibl v cxembl: «Bubl ”BMEHUUBOCTHY, «MoaudpukanmoHHass U3MEHYMBOCTD,
«KoMOuHaTHBHAsS HM3MEHYMBOCTH», «Meho3», «OmnomoTrBopeHue», «l'eHernyeckue
3a00JieBaHUs YelIOBeKay, «BUIbI MyTallnii».

OO6opyioBaHueE: KUBbIE U repOapHbIE YK3EMIUIAPbl KOMHATHBIX PACTEHUN, pPUCYHKH
(dboTorpadun) >KMBOTHBIX C Pa3IMYHBIMU BUAAMU U3MEHUYHUBOCTH.

JlabopaTtopHas pabora «MccienoBaHue 3aKOHOMEPHOCTEM MOIU(DUKAITMOHHON
M3MEHUYMBOCTH. [locTpoeHrE BapuallMOHHOTO PsAJIa U BAPUALIMOHHON KPUBOW.

[IpakTuyeckas padota «MyTtanuu y Apo30Quisl (Ha TOTOBBIX MUKpOIIpenapaTax)y.

Tema 14. 'eHeTHKAa Yesl0BeKa

Kapuotun denoBeka. MexayHapoaHas IporpaMma HCCIEAOBaHMS TE€HOMa
yejgoBeka. MeToJibl M3yUeHHs] TeHETHKU 4YeJIOBEKa: T'eHeaJoTHMYeCKuid, OJIM3HEIOBbIH,
HUTOTCHETUYECKUW, TOMYISLUOHHO-CTATUCTUYECKUAM, MOJICKYJISIPHO-TEHETUYECKUH.
CoBpeMeHHOE ONpPEAECICHUE  TECHOTHIA! MOJIJHOTEHOMHOE CEKBECHUPOBAHMUE,
FEHOTUNMPOBaHWE, B TOM uuciae ¢ mnomombto I[I[P-ananuza. HacnencrBeHHbie
3a00yieBaHUsl 4ejoBeKa. ['€HHbIE W XPOMOCOMHBIC OOJE3HM 4YeyoBeka. bone3Hu
C HACJICICTBEHHOW TMPEAPaACIONOKEHHOCThIO. 3HAYEHHE MEIUIMHCKON T'E€HETUKU
B MPEJOTBPALECHUM U JICYEHUM TEHETHYECKUX 3a0oyieBaHUM denoBeka. Meauko-
F€HETUYECKOE KOHCYJIbTUpOBaHUE. CTBOJIOBbIE KIETKU. [IOHSATHE «TrE€HETHUYECKOIro
rpy3a». DTUUYECKHE AacCIeKThl HCCIEJOBAHUM B 00JIaCTM PEAAKTUPOBAHMS T€HOMa M
CTBOJIOBBIX KJIETOK.

I'enetnueckue  akTopsl MTOBBIIICHHOM YyBCTBUTEIIBHOCTH yeJIoBeKa
K (u3nueckoMy M XUMHYECKOMY 3arpsi3HEHHUIO OKpYKaroIieh cpeabl. ['eHeTnyeckas
MPEIPACTIOIOKEHHOCTD YEJIOBEKA K MATOJIOTHSM.

JIeMoHCTpaluu

Tabmuubr u cxembl: «Kapuotun uyenoBeka», «MeTonbl W3y4eHUS TEHETUKU
yejoBeKkay, «I'eHeTnueckue 3a00JIEBaHMS YSTIOBEKAY.

[Ipaktuueckas padora «CocTaBiaeHUE U aHATN3 POIOCIOBHOM.
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Tema 15. Cesiekuusi Opranu3mMoB

JlomecTuKanus W CeleKUMs. 3apOokKIACHUE CENECKIMU U JIOMECTUKAlUHU. YUYEHHE
H.U. BaBunosa o lleHTpax mpoUCXOXKIEHUS U MHOTO0OOpa3usi KyJIbTYPHBIX PACTEHUM.
Ponb cenekiuu B CO3aHUU COPTOB PACTEHUM W TMOPOJ KUBOTHBIX. CopT, mopoa,
IITaMM. 3aKOH TOMOJIOTUYECKMX PANOB B  HACIEICTBEHHOW  HW3MEHUYHMBOCTH
H.U. BaBuinosa, ero 3HaueHHE IJIs CEICKIIMOHHON pabOTHI.

Metoasl  cenekuMOHHOW paboTel. MCKycCTBEHHBI OTOOp: MAacCOBBIH U
WHIUBUTyaTbHBINA. DTanbl KOMOWHAIIMOHHOM celleKnuu. VcrbITaHue Mpon3BOIUTENNCH
10 TOTOMCTBY. OTOOp IO TEHOTHUITY C TIOMOIIBIO OIIEHKH (PEHOTHUITA TIOTOMCTBA U OTOOP
10 TEHOTHITY ¢ ToMo1Iblo aHam3a JJHK.

NckyccTBEHHBIN MyTareHe3 Kak METOJl CeNEKIIMOHHON paboThl. PanuaniMoHHbINA U
XUMHUYECKUN MyTareHe3 Kak HCTOYHHUK MyTalluid y KyJbTYPHBIX (POpPM OpPraHU3MOB.
Hcnonb3oBaHne TE€HOMHOTO pPEIaKTUPOBaHUS W MeTon0B pekoMmOuHaHTHBIX JIHK
JUISL TIOJIYYEHHUSI UCXOQHOIO MaTepralia ISl CEJIEKIIUU.

[Tonyyenue nosnurmionnoB. BHyTpuBHioBas rubpuauszanus. bau3kopoacTBEHHOE
CKpeliMBaHue, wid WHOpumuHr. HepoacTBeHHOE CKpellUBaHUE, WU ayTOPHJIUHT.
['etepo3uc u ero mnpuuuHbl. Mcnonb3oBaHue rerepo3uca B cenekuuu. OtaanéHHas
rubpuauzanus. llpeomoneHue Oecroauss MEXBHAOBBIX THOpUIOB. JlocThxkeHUs
CEJIEKIIMY PACTEHUM U KUBOTHBIX. «3€1€HAs PeBONIOYUS).

CoxpaHeHHE U U3YYEHUE TEHETHYECKHX PECYpPCOB KYJIbTYPHBIX PACTEHUH M HX
JTUKUX POJUYEH ISl CO3JaHUSl HOBBIX COPTOB U THOPHUIOB CEIHCKOXO3SHCTBEHHBIX
KyJIbTyp. H3yuenue, coxpaneHue u ynpaeieHue 2eHemuyecKuUMu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICIOBLIX — JCUBOMHBLIX 8  YeNsax  YAVUULEeHUs
Cyuecmeyrowux U Cco30aHusi HOBbIX HOPOO, JUHUU U KpPOCCO8, 6 MOM YUcie
C NpUMeHeHUeM COBPEMEHHbIX Memo008 HAYYHLIX UCCIe008aHUL, Nepedosblx uoel u
NepCcneKmusHbIX MexHoI02UU.

JleMoHcTpanuu

IToprpersr: H.W. Basunos, 1.B. Muuypun, I'.J1. Kapneuenko, I1.I1. JIykssiHeHKO,
b.JI. Acraypos, H. bopnoyr, /I.K. benses.

Tabnuiel U cxembl: «LIeHTpbl TPOUCXOKACHUS U MHOTOOOpa3Hs KYJIbTYPHBIX
pacTeHuil», «3aKOH TOMOJIOTHYECKHUX PSAJOB B HACICACTBEHHOW W3MEHUYHUBOCTUY,
«Mertoppl cenekuuny, «OTaanéHnas ruopuausanusy, «MyrareHes».

JlaGoparopHas paborta «V3ydueHue COpTOB KyJbTYpHBIX PACTEHUH U TOPOJ]
JIOMAIITHUX YKUBOTHBIX).

JlaGopartopHas padota «M3yueHrne MeTo10B CEJICKIUU PACTCHHID).

[IpakTuyeckas pabora «IIpuBuBKa pacTeHuUR».

Okckypeust «OCHOBHBIE METOJBI M JIOCTHKEHMS CEJEKIMU PACTEHUW W
KUBOTHBIX (Ha CEJEKIMOHHYIO CTaHIMIO, IJIEMEHHYIO (pepMy, COPTOMCIBITATEIbHBIN
Yy4acTOK, B TEIUIMYHOE XO3SIIICTBO, B JAOOPATOPHIO arpOyHUBEPCUTETA WJIM HAYYHOTO
LEHTPa)».
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Tema 16. BoTexHo0JIOTHS M CHHTETHYECKAA OMOJIOTHA

OOBEKTHI, UCIIOIB3YEMBIE B OMOTEXHOIOTMH, — KIETOUYHBIE U TKAHEBBIE KYJIbTYPBHI,
MHUKpPOOPIaHU3MbI, UX XapaKTEpUCTUKA. TpaulIMOHHAs OMOTEXHOJIOTHS: XJIeOOMEeUYEHUE,
MOJy4YE€HUE KHUCIOMOJIOYHBIX IPOAYKTOB, BUHOAEINE. MHUKPOOMOIOTHUYECKUIM CHHTE3.
OOBEKTHl MUKPOOMOJIOTHYECKUX TexHoJorui. [Ipon3BoacTBO Genka, aMMHOKUCIOT U
BUTAMHHOB.

Co3aHue TEXHOJOTMH M HHCTPYMEHTOB LEJIEHAIIPABICHHOIO W3MEHEHHs U
KOHCTPYHPOBAHUSI T'€HOMOB C LEJBIO IIOJYYEHUS OPraHU3MOB M HMX KOMIIOHEHTOB,
COJIEpIKaIMX HE BCTPEYAIOIINECS B IPUPO]I€ OMOCUHTETUYECKUE ITYTH.

Knerounas wumxkeHepus. MerTonpl KyJabTypbl KIE€TOK W TKaHEW pPACTEHUU U
#KUBOTHbIX. Kprobanku. Comarnyeckass THOpUIM3aLKsS U COMAaTHUYECKUI AIMOpUOTeHes.
Hcnonp30BaHne TramyiOMAOB B CEIEKUWHM pacTeHuil. [lonyuenue MOHOKIOHATbHBIX
anmumern. Hcnonvzoeanue MOHOKIOHATbHBIX U NONUKIOHANLHLIX AHMUMeN 8 MeOuyuHe.
HcKkycCTBEHHOE  OIUIOJOTBOpPEHUE. PEKOHCTpYKIMs SAULEKIECTOK W KIOHUPOBAaHUE
KUBOTHBIX. MeToJ TpaHCIUIAHTAllMK SJep KIETOK. TexHonozuu 0300po6ieHus,
KYIbMUBUPOBAHUA U MUKDOKIOHANILHO20 — PASMHONCEHUA  CEeNlbCKOXO3AUCHEEHHbIX
KYI6myp.

XpoMOCOMHass M T€HHasg WHKEHepusa. VICKyCCTBEHHBIM CHHTE3 TE€Ha W
koHcTpyupoBanue pekomouHanTHbix JIHK. Cozoanue mpanceennvix opeanusmos.
JlocTmkeHns M MEePCIEKTUBBI XPOMOCOMHOM M T€HHOM MHYKEHEPHUH. JKOJIOTUYECKHE U
TUYECKHUE MPOOIEeMbl TEHHOW UHKEHEPUHU.

Menununckue OuotexHojoruu. lloctreHomHass mmdpoBas meauruHa. [I1IP-
nuarHoctuka. MeTaOoIOMHBINA aHaN3, FTEHOLIEHTPUUECKUN aHATIU3 MPOTEOMa YeJI0OBEKa
JUIS OLEHKU COCTOSIHHSI €r0 310pOBbs. VCob30BaHNE CTBOJNOBBIX KJIETOK. TapreTHas
Tepanus paka. 3D-OmommkeHepuss s pa3pabOTKH  (yHIaMEHTAIBHBIX OCHOB
MEIUIUHCKUX TEXHOJIOTUH, CO3[aHUsl KOMIUIEKCHBIX TKAHEW COYETaHHEM TEXHOJOTHi
TpEXMEpHOTO  OWonpuHTMHra u  ckaddonauHra g pemieHus  3ajad
MEPCOHATU3UPOBAHHON METUIIUHEI.

CoznaHne BEKTOPHBIX BAaKIUH C LEIbI0 OOeCreueHUs: KOMOMHUPOBAHHOM 3aIUTHI
OoT  BO3OyauTenen OPBU, YCTAHOBJICHHE  MOJICKYJSIPHBIX ~ MEXAaHU3MOB
¢dbynkunonupoanusi PHK-copepkammx BHPYCOB, BBI3BIBAIOIIUX OCO0O OIMACHbBIE
3a00JIeBaHuUs YEJIOBEKA U )KMBOTHBIX.

JleMoHcTpanuu

Tabmuupbr u cxembl: «Mcrnoap30BaHNEe MHUKPOOPTaHU3MOB B IPOMBIIIJICHHOM
IPOU3BOACTBEY, «KieTouHast HH)KeHepus», «I eHHask HHKEHEPUS.

JlaGoparopHas pabdota «l3ydyenrne o0bEeKTOB OUMOTEXHOIOTUN.
[IpakTnueckas pabota «IlomyuyeHne MOIOYHOKHUCIBIX IPOTYKTOBY.
Okckypeusi  «buorexHonoruss —  BaxkHeWIIas — MPOU3BOJAUTENbHAas  CHJA

COBPEMEHHOCTH (Ha OMOTEXHOJIOTHYECKOE TPOU3BOICTBO)».
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11 KJIACC

Tema 1. 3apoxaeHue u pa3BUTHE IBOJTIOIMHOHHBIX NPeACTABJIeHUI B 0M0J10Tr UM

OpomonnonHas teopus Y. lapeuna. [Ipeanocbuikn BOSHUKHOBEHHS JAPBUHU3MA.
JKnsHp u Hay4yHas aesrenbHOCTh Y. /lapBuHa.

JBukymue cuibl 3BosonMH BUJIOB 1o Y. JlapBuHY (BBICOKash MHTEHCHUBHOCTb
pPa3MHOKEHUsI OPraHU3MOB, HACJIEICTBEHHAs] U3MEHUNBOCTh, O0pK0a 3a CyIeCTBOBaHHE,
€CTECTBEHHBII 1 UCKYCCTBEHHBII 0TOOD).

Odopmierne cunTeTHUeckoi Teopuu sBomoruu (CTD). HeitrpansHas Teopws
sBostoniud. CoBpeMEeHHast 3BOJIIOIMOHHASA OMOJIOTHA. 3HAUCHUE IBOJIOLMOHHON TEOPUHU
B ()OPMUPOBAHUU €CTECTBEHHO-HAYYHOUM KapTHUHBI MUpA.

JleMoHcTpanuu

IToptpetsr: Apucrorens, K. JInanen, JXK.b. Jlamapk, 9.2K. Cent-Unep, XK. Krosbe,
Y. Japsun, C.C. YerBepukos, .M. HImaneraysen, Jx. Xonaeitn, [1.K. benses.

Tabmuubl u cxembl: «CucreMa xuBoi npuponsl (no K. Jlunuer)», «JlectHuna
KUBbIX cyuiecTB (mo Jlamapky)», «MexanusMm (opMupoBaHHs MPUCIOCOOICHHIA
y pacteHuil u *uBOTHBIX (mo Jlamapky)», «Kapra-cxema MmapupyTa MyTEIIECTBUS
Y. Napsunay, «Haxoaku Y. lapsuna», «D@opmbl 60ps0bI 3a cyiiecTBoBaHue, «Ilopoab
ronyoeit», «MHoroobpasue KynabTypHBIX (opMm KamycTel», «llopoabl moMamHux
KHUBOTHBIX», «Cxema oOpa3zoBaHus HOBBIX BuIoB (mo Y. JlapBuny)», «Cxema
COOTHOILEHMS JBWKYIIMX CHJI 3BOMIOLUN», «OCHOBHBIE IOJIOKEHHSI CHHTETHUYECKON
TEOPHUH BOJIOLIUN.

Tema 2. MuUKpo3BoOIIOIUSA U €€ pe3yabTaThl

[Tonynsuus Kak 37eMeHTapHask eIMHULIA 3BOTOUUN. COBPEMEHHbBIE METOIbI OLIEHKU
T€HETUYECKOr0 pa3HooOpa3usi M CTPYKTYphl mnomyisiuuid. M3meHenwe reHodoHaa
MONYJISIIUM  KaK 3JIEMEHTAPHOE »HBOJIOLMOHHOE SBJIEHUE. 3aKOH TE€HETUYECKOTO
paBHoBecusd [x. Xapau, B. BaiinGepra.

DOneMeHTapHbIe (HAKTOPHI (IBUIKYIIUE CUIIBI) IBOIONUK. MyTaIllMOHHBINA TIPOLIECC.
KomOunatuBHass wu3MeHuUuMBOCTh. JIpei) TeHOB — ciydaiiHble HEHaNpaBJIeHHBIC
W3MEHEHMUS] YacToT aiened B nomyisamusx. Iddext ocHoBarens. Oghgexm
oymuliouno2o 2opaviuika. CHUdCeHue 2eHemu4ecko20 pazHooopasus. NPUYUHBL U
cneocmeus. Ilposenenue sgpghexma Opeiicha 2enog 6 GONLWUX U MANLIX NONYIAYUSIX.
Murpamuu.  W3onsmus  nomynsiuid:  reorpaduueckas — (MPOCTpaHCTBEHHas),
ounonornyeckas (penpoyKTUBHAS).

EctecTBenHbIi 0TOOP — HaNpaBIAIONIHA (haKTOP IBOTIOIH. DOPMBI €CTECTBEHHOTO
oTOOpa: JABMXKYIIUNA, CTAOMIM3UPYIOLIUN, pa3pblBatolnil (Au3pynTuBHbINA). [lomoBoit
oT100p. BO3HMKHOBEHME U ABOIOIHS COITUATBHOTO MMOBEICHUS KUBOTHBIX.

[IpucnocoOaeHHOCTh OpraHu3MOB KaKk  pe3yjibTar MHUKPO3BOJIIOIUH.
Bo3HukHOBeHHE MPUCIIOCOONEHUN Yy OpraHu3MoB. ApoMop(o3bl UM UAMOATANTALUU.
[Tpumepsl MpUCTIOCOOJEHUN y OpPraHU3MOB: MOpPQoJoTUYECKHe, (U3HOIOTUYECKUE,
OnoxuMHuYecKue, nopeneHyeckre. OTHOCUTENIbHOCTh MPUCTIOCOOIEHHOCTH OPTaHU3MOB.
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Bun, ero kpurepum U CcTpykTypa. BuaooOpa3oBaHume Kkak pe3ynbrar
MUKPOAIBOTIOIMH. M3osmsmms — kimoueBoi ¢gaktop BumooOpazoBanwms. [IyTu u crmocoObr
BUJI000pa30BaHUSA: aJUIONaTPUYECKOE (reorpaduueckoe), CUMIIaTPUYECKOE
(9KOJIOTUYECKOE), «MICHOBEHHOE» (IOJUIUIOUAU3AIMS, ruopuau3anus). JaurensHocTh
HBOJIFOLIMOHHBIX IPOLECCOB.

MexaHnnu3msl pOpMUPOBaHUS OMOIOTMUECKOTI0 pa3HOOOpa3usl.

Ponb sBoMONMOHHON OHONOrMH B pa3pabOTKE HAayYHBIX METOJOB COXPaHEHHS
OouopasHooOpazus. MUKpPO3BOIIONUS M KO3BOJIOLUS MApasUTOB U HUX XO35EB.
Mexanu3mbl GOPMUPOBAHUS YCTOHUMBOCTU K aHTHOMOTHUKAM U CIIOCOOBI OOPHOBI C HEH.

JleMoHCcTpanuu

[Toptpetsr: C.C. YerBepukos, 3. Maiip.

Tabnuupl u cxembl: «MyTallMOHHAS! U3BMEHUNUBOCTBY, «IlOMyNsIIIMOHHAs CTPYKTYypa
Buga», «Cxema mposiBieHUs 3akoHa Xapau—BaitnOepra», «JIBuxkyuie Cuibl
IBOJIIOLIUNY»,  «OKOJOrMYecKas H30JsUUs  TOMyJsUMA  CEeBaHCKOW  (openmy,
«I'eorpaduueckasl M30JALMS JIMCTBEHHUIIBI CUOMPCKOM M JMCTBEHHHULBI J1aypCKOil»,
«IlonynsIIIMOHHBIE BOJIHBI YWCIEHHOCTH XUIIHUKOB M KepTB», «(Cxema nelcTBUs
€CTeCTBEHHOTro oTOopa», «Dopmbl 00pbOBI 3a cyliecTBoBaHUEY, «HIyCTpUaIbHBIM
MenaHu3M», «KuBble nckomnaemble», «IIOKpOBHUTENBCTBEHHAsI OKpAacKa >KUBOTHBIXY,
«IIpenynpexnaromas OKpacka JKMUBOTHBIX», «DU3MONOTMYECKHE  aJanTalun,
«[IpucnocobseHHOCTh OPraHU3MOB U €€ OTHOCUTENBbHOCTBY, «KpuTtepun Buaa», «Buasi-
nBoiHuKM», «CTpyKTypa BuAa B mnpupoae», «CrnocoObl BHA000pa30BaHUI,
«l'eorpaduueckoe BHUJI000pa30BaHWE TPEX BHUAOB JAHABILEH», «IKOJIOTMYECKOE
BUJI000pa3oBaHue BUAOB cUHMI, «llomummonasl pacteHuit», «KamycTtHo-peneuHbii
ruOpUI.

Oo6opynoBanue: repbdapuu pacTeHUM, KOJJIEKLIHWHW HACEKOMBIX, uydeja MNTUL U
3Bepel ¢ mpuMepaMH pPa3IMYHBIX MPUCIIOCOOJICHUM, Yydesia NTHUIl U 3BEped pa3HbIX
BUJIOB, repOapuu pacTeHUI OJM3KUX BUJIOB, 00Pa30BaBIIMXCS Pa3IMYHBIMU CIOCOOaMHU.

JlaGoparopHas paboTa «BeIsiBIIeHHE H3MEHUNBOCTH Y 0COOSH OJHOTO BUIA.

JlabopaTtopHas pab6ora «lIpucnocoOienuss OpraHu3MOB W HUX OTHOCUTEIbHas
11e71eCO00pa3HOCThY.

JlaGoparopHas paboTta «CpaBHEHHE BUJIOB 110 MOPGHOJOTHIECKOMY KPUTEPHION.

Tema 3. Makpo3BoJiious 1 €é pe3yJbTaThl

MeToasl u3ydeHuss MakpodBOMIONHUH. [lameoHTomOrMYecKrne METOIbl HU3YUYCHHS
sBosroninu. Ilepexonupie GopMbl U PpuIOreHEeTHYECKHUE PSIIbl OPTaHU3MOB.

buoreorpaduueckue metonpl uydeHus sBooruu. CpaBHeHue (Quiopsl U (hayHbI
MaTEepUKOB M OCTpoBOB. buoreorpaduyeckue obGnactu 3emin. Buabl-sHIeMuku u
PEJIHUKTEHI.

OMOpHOJIOTUUECKHE U CPaBHUTEIBbHO-MOP(HOJIOTMYECKUE METOAbl HM3yUYCHHUS
IBOMIONNU. [ ©HETHYECKHE MEXaHW3MBl OJBOJIONWHA OHTOTeHEe3a U  TOSIBJICHUSA
HBOJIIOIMOHHBIX HOBLIECTB. ['OMOJIOTMYHBIE M aHAJOTMYHBIE OpraHbl. PyaumeHTapHbie
OpraHbl U aTaBU3Mbl. MOJIEKYISIpHO-T€HETUYECKHE, OMOXUMUYECKUE U MAaTEMAaTUYECKUE

22



METOAbl H3y4eHHUs HBOMIOUMH. ['omosiornyHbie TeHbl. (COBPEMEHHBIE METOMbI
MOCTPOCHUSA (PUITOTEHETHUECKUX JIEPEBHEB.

XPpOMOCOMHBIE MYTAIIUU U BOJIOLNSI TEHOMOB.

OO0mme 3akOHOMEpHOCTH (TpaBWIIA) OHBONIONUHU. [lpunyun cmeHvl @GyHKYULL.
HeobOpatumocTs »3BONIONMU. AJnanTuBHAs paauanus. HepaBHOMEpPHOCTh TEMIIOB
ABOJIIOLIHH.

JleMoHCcTpanuu

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

Tabmuupbl 1 cxembl: «DWIOTEHETUUECKUN PsiA  JIOMAaAn», «APXEONTEPUKCH,
«3Bepo3yobie smiepbl», «Creronedansly, «Punnodurtey, «CeMeHHbIE ManopPOTHUKI,
«buoreorpaduueckue 30861 3eMitn», «/peid KOHTUHEHTOBY, «PenukTo», «HauanbHbie
CTaauu 3MOPUOHAIBHOIO Pa3BUTHS MO3BOHOYHBIX >KUBOTHBIX», «I OMOJIOTMYHBIE U
aHAJIOTMYHbIE OpraHbl», «PyauMeHTh», «ATaBU3MBD), «XPOMOCOMHBIE HAOOPHI
YyeloBeKa W IuMIaH3e», «lJaBHbIe  HampaBieHus  3Bodouumn», «Oomue
3aKOHOMEPHOCTH 3BOJTFOLII.

OO6opynoBanue: KOJUIGKIIUH, TepOapuu, MYJSKH HCKOMAEMBIX  OCTaTKOB
OpraHU3MOB, MYJISIKM TOMOJIOTHMYHBIX, AHAJIOTUYHBIX, PYJAHUMEHTAPHBIX OPraHOB H
aTaBU3MOB, KOJUIEKIIUN HACEKOMBIX.

Tema 4. Ilpoucxo:kaeHne U pa3BUTHE KU3HU HA 3emJie

Hay4Hble runoTe3bl NpOUCXO0KIEHUS KU3HU Ha 3emiie. AOMOTeHe3 U MaHCIePMUS.
JloHayuHble MpeACTaBICHUS O 3apOXKIACHUU HKM3HU (KpeauumoHusm). ['umoresa
ITIOCTOSTHHOTO CaMO3apOKJICHMS KU3HM M €€ onpoBepkeHue onbitamu D. Penw,
JI. Cnanmnanuanw, JI. ITactepa. [IpourcxoxaeHue »u3HU U acTpOOUOIOTHS.

OcHOBHBIE 3Tanbl HeopraHudeckoil sBosonuu. IlnanerapHas (Teojoruyeckas)
ABOJIONMS. XUMHUYECKasT HSBOJIOIMUSA. AOUOTCHHBIM CHHTE3 OPraHWYECKUX BEIECTB
n3 Heopranmyeckux. Ombir C. Mumnepa u I'. Opu. OOpazoBaHue mNOJIUMEPOB
3 MmoHoMmepoB. Koanepsarnas runore3a A.M. OnapuHa, runore3a nepBUYHOrO OyIb0HA
Jx. Xonneitna, reHerudeckas runore3a I'. Mémnepa. Pu6o3umsl (T. Uek) u runotesa
«vupa PHK» V. I'unbepra. ®opmupoBanre MeMOpaH U BOSHUKHOBEHHE MPOTOKIIETKH.

Hcropust 3emun 1 MeToabl €€ m3ydeHus. Vckomaemble OPraHMYECKHE OCTATKHU.
['eoxpononoruss u e€ wmetonbl. OTHOCHUTENbHAsE W AOCOJIIOTHASI TE€OXPOHOJIOTHS.
['eoxpoHOJIOrMYeCKasl IKaja: 30HbI, 3pbl, IEPUOIBI, SIIOXH.

HavaneHpie 3Tanbel opranmyeckor 3BoironuU. [losBIEHHE M 3BOJIIOLMUSA TEPBBIX
KJIETOK. DBoJIoLMs MeTabonu3Ma. Bo3HukHOBeHUE nepBbIX dKocucTeM. COBpeMEHHbIE
MUKpPOOHBIE OMOIJIEHKM KaK aHaJor MEepBbIX Ha 3emuie coolbmiecTB. CTpOMAaTOJUTHI.
IIpokapuOThI U DYKapUOTHL.

[Ipoucxoxnenne »3ykapuoT (CUMOMOTEHEe3). DBOJIOLMOHHOE MPOUCXOXKIACHHUE
BUpYCOB. [IponcxoxkaeHne MHOTOKJIETOYHBIX OPraHn3MOB. BO3ZHHMKHOBEHHE OCHOBHBIX
IPYyII MHOTOKJIETOYHBIX OPraHU3MOB.

OcHOBHBIE 3Tallbl 3BOJIOUMM BbICHIMX pacTeHuil. OCHOBHbIE apOMOP(O3bI
pactenui. Beixon pacrenuil Ha cymry. [losBieHue CrIOpOBBIX PACTEHUM U 3aBOCBAHUE
uMmu cymn. CemeHHble pacteHus. [TponcxoxieHre HBETKOBBIX PACTEHHM.
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OcCHOBHBIE 3Tanbl JBOJIIOIUU KUBOTHOro Mupa. OcHOBHbIE apoMop(]o3bl
*KUBOTHBIX. Benpckas dayna. KemOpuiickuii B3pbIB — MOSIBJICHUE COBPEMEHHBIX THUIIOB.
[lepBble  xOplOBbIE KUBOTHbIE. JKW3HB B BOJE. OBOJIONUSA IO3BOHOYHBIX.
[Ipoucxoxnenue ampuouii u pentmii. [IpoucxoxaeHrne MICKONUTAIONUX U ITHII.
[Tpuniun kmroueBoro apomopdosza. OcBoeHue OeCrO3BOHOYHBIMH U MTO3BOHOYHBIMU
YKUBOTHBIMH CYIIIH.

Pa3Butre *)u3HM Ha 3eMiie IO 3paM M MEepUoAaMm: apXeu, MpoTepo30il, majieo3oMu,
Me30301, KaitHo30M. OOIas xapakTepUCTHKa KJIMMaTa M TE€OJIOTMYECKUX MPOIECCOB.
[TosiBeHre U paciBET XapaKTEPHBIX OPraHU3MOB. YTJIe0oOpa30BaHUE: €r0 YCIOBUS U
BIIMSIHUE HA Ta30BbIN COCTaB aTMOC(EPHI.

MaccoBble BBIMUpAHUS — 3KOJOTHYECKHE KPU3HUCHI mnpouuioro. IlpuunHbl un
CIEACTBUSA MAacCOBbIX BbIMUpaHUW. COBPEMEHHBIM DSKOJOTMYECKUM KpPHU3UC, €ro
ocobenHoctu. [Ipobiema coxpanenust OnopazHooOpaszus Ha 3emiie.

CoBpeMeHHass cucTteMa opraHudeckoro wwupa. I[lpuHinmnsl kiaccubuxanuu
oprann3mMoB. OCHOBHbBIE CUCTEMATUUECKUAE TPYIIIBI OPraHU3MOB.

JleMoHCTpanuu

[Toptpetsl: ®@. Penu, JI. Cnannanuanu, JI. ITactep, .. Meunukos, A.1. Onapus,
JIx. Xongein, I'. Ménnep, C. Muep, I'. FOpu.

Tabmumer 1 cxembl: «Cxema ombiTa ®@.  Pemm», «Cxema ombita JI.  Ilactepa
10 U3YYECHHIO CaMO03apOKICHUS )KU3HW», «Cxema onbita C. Mumiepa, I'. FOpuy», «3Tarbl
HEOPraHUYECKOW JBOJIIOLUUNY, «l'eoxXpoHonorudeckas mkana», «HavyanbHble >Tambl
OpraHU4ecKoil sBotonun», «Cxema 00pa3oBaHHS JPYKAPUOT MYyTEM CHUMOHMOTEHE3a,
«CucteMa >xuUBOW TpUpoAbD», «CTpoeHue BHUpyca», «ApoMOpQo3bl pPaCTEHHII»,
«Punnodute»y, «OIHOKIETOYHBIE BOAOPOCTN», «MHOTOKIETOYHBIE BOJOPOCITNY,
«Mxwm», «llamopotHukn», «l'omocemenHsle pacteHus», «Oprasbl [BETKOBBIX
pacteHui», «CxemMa pa3BUTHS KUBOTHOTO MHUPaA», «ApPOMOPGO3bl KUBOTHBIXY,
«IIpocrerimmey, «Kumeynononoctueie», «llmockue depBu», «HiIeHUCTOHOTHEY,
«Pwi10BI», «3emHOBOAHBIEY, «lIpecMmbikaronuecsy, «lITuib, «MIIEKOTUTAIOIINEY,
«Pa3BUTHE XU3HM B apXEUCKOM 3pe», «Pa3BUTHE JKU3HU B IMPOTEPO3OKMCKOU 3PE,
«Pa3BuTHE XW3HM B MAJICO30MCKOM 3pe», «Pa3BuThe XHU3HU B ME3030MCKOU 3pE,
«Pa3BuTHE KW3HU B KalTHO30MCKOU 3pe», «CoBpEMEHHAsI CUCTEMA OPTAaHUYECKOTO
MUpPay.

OobopynoBanue: repOapuu pacTeHUI Pa3IMUHbIX OT/IEIOB, KOJJIEKIIUA HACEKOMBIX,
BJIQXKHBIE Tpernaparbl >KUBOTHBIX, PAKOBUHBI MOJUIIOCKOB, KOJIJIEKIIMH HTJIOKOXKHUX,
CKEJIEThI TO3BOHOYHBIX KMBOTHBIX, UyUesa NTHI] U 3Bepei, KOJUIEKIIMU OKaMEHEIOCTEM,
MIOJIE3HBIX UICKONIAEMBIX, MYJISDKH OPTraHUYECKUX OCTATKOB OPIaHU3MOB.

BuprtyanbHas nabopatopHas pabora «MogaenupoBanue omnbiToB Musnepa—tOpu
N0 U3Y4YEHUI0O aOMOTe€HHOrO0 CHHTE3a OpPraHWYECKUX COCAMHEHUH B NEPBUYHOU
atMocdepe».

JlaGoparopHas pabGota «M3ydyeHune u OmMCcaHHE HMCKOMAEMBIX OCTATKOB APEBHUX
OpraHU3MOB.
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IIpakTuyeckas padora «V3ydeHue OCOOCHHOCTEH CTPOSHUsI PACTCHHH pa3HBIX
OTZIEIIOBY.

[IpakTtuyeckass pabora «M3ydeHue ocoOEHHOCTEW CTPOCHHSI TMO3BOHOYHBIX
KUBOTHBIX.

Tema 5. IlpoucxoxaeHue 4ea10BeKa — AHTPOINIOTeHe3

Paznensl v 3a1aun anTponosioruu. MeToasl aHTPONOJIOTUH.

CraHOBIIEHHME TPEJCTABICHUA O TMPOUCXOXKJACHUH 4YeJIOBEeKa. PenurnosHsie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPUH.

CxoncTBO yenoBeKa € JKUBOTHbIMU. (CHCTEMaTHYECKOE MOJIOKEHHE YEeJIOBEKA.
CBuIeTENbCTBA CXO/ICTBA UEJIOBEKA C KUBOTHBIMHU: CPaBHUTEILHO-MOP(OIOTHYECKUE,
aMOpuoiornyeckue, GU3noI0ro-OMOXUMHUECKHe, noBeaeHueckue. OTanuns 4eaoBeKa
OT >KMBOTHBIX. [IpsIMOXOKI€HHE U KOMIUIEKC CBSA3aHHBIX C HUM IPU3HAKOB. Pa3Butne
TOJIOBHOI'O MO3Ta U BTOPOW CUTHAJIBHOW CUCTEMBI.

JBrxymue cuibl ((akTophl) aHTPOIIOreHe3a: OMOJOTHYECKHE, COLUaIbHBIE.
CooTHol1eHne ONOJIOTMYECKUX U COLIMATIBHBIX (PAaKTOPOB B aHTPOIIOTEHESE.

OcCHOBHBIE CTaJAMM AaHTPOIOreHe3a. PaHHHME 4YenoBEKOOOpa3Hble O0E3bsHBI
(MIpOKOHCYJIBI) U paHHHUE MOHTUIbl — OOIIME MPEAKU YEJOBEKOOOpa3HbIX 00€3bSIH U
J0JeH. ABCTpPAJONUTEKH — JBYHOTME NPEIKH JroAci. YUenoBek ymelnbld, NEpBbIC
W3TOTOBJICHUSI OpyAud Tpyaa. YemoBeK NPAMOXOASIIMN W NEPBBIM  BBIXOX JIFOACH
3a npenenbl Appuxu. YenoBek reidaenb0epreckuii — o0Imuil mpeaoK HeaHIepTalIbCKOro
YeJI0BEKa U YEJIOBEKA pa3yMHOr0. UenoBeK HeaHAepTaIbCKUM KaK BU JIFOAEH XOJIOIHOTO
KInMarta. YemoBeK pasyMHbId COBPEMEHHOTO THIMA, JEHUCOBCKUU YEJIOBEK, OCBOCHUE
KOHTHMHEHTOB 3a npeaenamMu Adpuku. [laneorenernka u najieoreHoOMHKa.

OBOJIONMST COBPEMEHHOTO uesoBeka. EcrecTBeHHBI OTOOp B  MOMYJISIUSAX
yenoBeka. MyTanMoHHbIN nporiecc U noiuMopdusm. IlonmynasuuonHsie BOJHBI, Apend
T€HOB, MUTpaLUs U «3(P(PEKT OCHOBATENS» B MOMYJISALUAX COBPEMEHHOIO YEJIOBEKA.

UYenoseueckue pacel. [lonstue o pace. bosbmme pacel: eBponeougHas
(eBpasmiickas), aBCTpallo-HETpOMIHAA (PKBaTOpUAbHAsI), MOHTOJOUIHAS (A3MATCKO-
amepukaHckas). BpemMs W nyTH paccelleHHs 4elloBeKa Mo IulaHeTe. EAMHCTBO
yelloBeueckux pac. Hayunas HecocTosiTenbHOCTh pacuszma. [IpucnocoGieHHOCTh
YEJIOBEKa K Pa3HbIM YCIOBHUSM OKpYXKaromiel cpenbl. Biusane reorpadudeckoit cpep
u Aperida reHoB Ha MOP(HOIOTHIO U (PU3UOJIOTHIO YETTOBEKA.

MexaucIuIUIMHApHBIE METONIBI B (U3HYeCKOr (OMOIOTMYeCKO) aHTPOIIOJIOTHH.
OBOJIOLMOHHASA AHTPOMNOJIOTHS W IAJCOAHTPOINOJIOTHST YEJIOBEYECKUX MOITYJISIUI.
buocounanbHble HCCIENOBaHUS MPUPOABI 4YeoBeKa. lcciaenoBaHne KO3BOIIOLUN
OMOJIOTMYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.

JleMoHcTpanuu

[Toprpersr: Y. lapsun, JI. Jluku, A.4. Porunckui, M.M. I'epacumos.

Tabmumer 1 cxembl: «MeTOJbl aHTPOMOJOTHN», «['OJIOBHOM MO3r YEIIOBEKa»,
«YenosekooOpa3Hbie 00€3bsiHb), «CKENeT 4YeloBeKa M  CKEJleT IIUMITaH3e»,
«PyIuMEHTBl M aTaBU3MbD», «/[BHKyIIME CHUJIBI aHTPOINOIrEHE3a», «IBOJIOLMOHHOE
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JPEBO YEIIOBEKAY, «ABCTPAIIONUTEKY, «UeloBeK yMenblil», «HenoBek NpsaMOX0saIuiiy,
«JlenncoBckui uenoek» «Heanaepranpub», «KpoManboHUB, «IIpeakn demoBekay,
«OTansl HBOJIIOLUY YEJIOBEKA», «Packl uemoBekay.

OO0opy0BaHME: MYJISDKA OKaMEHEJIOCTEM, MPEeIMETOB MAaTepUAIbHON KYJbTYpHI
MPEIKOB dYeNOBEKa, penpoAykiuu (dororpaduu) KapTHH ¢ MHPOJIOTHUESCKHUMH H
OMONEMCKUMHU  CIOKETaMH  MPOUCXOXKACHHSI  YelloBeKa, (Qororpaduu  HAXOJOK
MCKOMAEMBIX OCTAaTKOB YEJIOBEKA, CKEJIET YEJIOBEKA, MOJIEIIb Yepela YeJI0BEKa U yepena
IIMMITaH3€, MOJENb KHUCTH 4YeJIOBE€Ka M KUCTHU IIMMIIAH3€, MOJEIM TOpCa IPEAKOB
YeJoBeKa.

JlaGoparopHas pabota «l3ydeHne ocOOEHHOCTEH CTPOECHHS CKelleTa 4eloBeKa,
CBSI3aHHBIX C IPSIMOXOKICHUEM.

[IpakTnueckas pabota «3ydueHne 3K0JOTHYeCKUX alalTalliil YEIOBEKay.

Tema 6. Dkojiormss — Hayka O B3aHMOOTHOLIEHUSIX OPraHU3MOB H
HAJ0PraHM3MEHHbIX CUCTEM C OKPYKAKOLIEH Cpeao

3apoxneHre W pa3BuTHEe SKojoruu B Tpyaax A. I'ymbonpara, K.®D. Pynbe,
H.A. CeBepuosa, J. I'ekkens, A. Tencnu, B.H. CykauéBa. Pa3nensl n 3a1aum 3K0JIOTHH.
CBs13b KOJIOTUH C IPYTUMH HAyKaMH.

Metoaesl skosioruu. lloneBeie HaOMOACHUA. ODKCIEPUMEHTHI B JKOJIOTHU:
NPUPOAHBIE U TaOOpaTOpHbIe. MOoeIMpOBaHUE B SKOJIOTMU. MOHUTOPHUHT OKpYKatolen
Cpebl: TOKAJIbHBINA, pErHOHATBHBIN U TJI00aTbHBII.

3HauEHHUE HKOJIOTHUECKUX 3HAHUM JJIsl YeloBeKa. DKOJIOTHYECKOE MUPOBO33PEHUE
KaK OCHOBA CBs3€H 4YeloBedyecTBa C mpupogor. DopMupoBaHHE DKOJIOTHYECKOU
KYJBTYPBbI U KOJIOTHYECKOM TPaMOTHOCTH HACEJICHUS.

JleMoHcTpanuu

[Toptpetsr: A. I'ym6onbar, K.®. Pynse, H.A. CeBeprios, 3. I'ekkenb, A. TeHcnu,
B.H. Cyxaués.

Tabmuer m  cxemel: «Pa3genbl skomorum», «MeToasl skojorun», «Cxema
MOHUTOPHUHTA OKPY>KaIOIIEN CPEIbD».

JlaboparopHas paboTa «M3ydeHue MeTo0B SIKOJIOTMYECKUX UCCIEIOBAHUI.

Tema 7. Opranusmsl u cpeaa 00OMTAHUA

Oxonornyeckue (akTopbl U 3aKOHOMEPHOCTH uX JneictBusa. Kitaccuduxanus
HKOJIOTHYECKUX (PAaKTOPOB: aOMOTUYECKHE, OMOTHYECKHE, aHTponoreHHele. OO1ue
3aKOHOMEpPHOCTH  JIEUCTBUS  dKoJiormueckux (aktopoB. I[lpaBuio MuHHMYMa
(K. HInpenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE U CTEHOOHMOHTHBIC
OpraHU3MBbl.

AbGuotnueckue (axtopbl. CBeT Kak 3Kojoruyeckuit ¢akrtop. JleiicTBUE pa3HbIX
YYaCTKOB COJIHEYHOTO CIIEKTpa Ha OPraHU3Mbl. DKOJOTHYECKUE TPYIIIBl PACTEHUN U
’KUBOTHBIX MO OTHOLICHUIO K cBeTy. CUTHaIbHAs PoJib cBeTa. POTONEPHUOIU3M.

Temnepartypa kak sKoorudeckuit pakrop. JleiicTBrue TemMnepaTrypbl Ha OpraHU3MBI.
[ToiikunoTepMHBIE U TOMOMOTEPMHBIE OpPraHU3Mbl. DBPUTEPMHBIE M CTEHOTEPMHBIE
OpTaHU3MBI.
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Bnaxnocte kak  skojormueckuit  Qaxrtop. Ilpucmocobnenuss  pacreHuit
K ToJJiep>KaHuio BojHOro Oananca. Kiaccudukanusi pacTeHUi 10 OTHOIIIEHUIO K BOJIE.
[Ipucnoco6eHus: )KUBOTHBIX K U3MEHEHHIO BOJTHOTO PEKUMA.

Cpenbl oOuTaHMs OPraHU3MOB: BOJIHAs, HA3€MHO-BO3JAYIIHAs, IOYBEHHAs,
rIyOMHHAs MOANOYBEHHAs, BHYTpUOpPTraHU3MeHHasd. DU3NKO-XUMUYECKUE 0COOCHHOCTH
cpen obutanus opranu3mMoB. [IpucnocobaeHuss OpraHu3MoB K )KM3HHU B Pa3HBIX CPEax.

buonoruueckue putmbl. BHenHue u BHyTpeHHUE pUTMbl. CyTOUYHBIE U TOJUYHbBIC
putMbl. [Iprucnoco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBHM JKU3HH.

XKuznennsie popmbr opranuzmoB. [lonstne o xuzHeHHOU (opme. JKu3HEHHBIC
dbopMbl pacTeHHil: JepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJIETHUE TpPABBI,
ONHOJICTHHE TpaBbl. JKU3HEHHBIC (OPMBI >KUBOTHBIX: THAPOOWOHTHI, TEOOWOHTHI,
a’poOnoHThl. OCOOCHHOCTH CTPOCHUS U 00pa3a KU3HU.

buotnueckue ¢daxkTopel. Buabl OMOTHUYECKHX B3aMMOJEHUCTBHI: KOHKYpPEHLHS,
XUIHUYECTBO, cuMOMo3 u ero Gopmel. [lapasutusm, koomepaius, MYTyalu3M,
KOMMEHCAJIM3M (KBapTUPAHTCTBO, HaxyieOHW4YecTBO). HeTtpoduueckue B3auMoaecTBust
(Tommueckue, dopudeckue, dhadpuyeckue). 3HaueHUE OMOTUYECKUX B3aUMOJICUCTBUMN
JUISL CYIIECTBOBaHHUS OpPraHU3MOB B cpene oOurtanus. [IpuHIMI KOHKYPEHTHOTO
VCKJIFOUCHUS.

JleMoHCTpanuu

Tabmuubr u  cxembl: «Dxoyoruueckue (paxtopb», «CBETOBOM  CHEKTPY»,
«IKOJIOTUYECKHAE TPYIIbl UBOTHBIX IO OTHOUIEHUIO K CBETY», «TEIUIOKpOBHBIE
JKUBOTHBIE», «XOJOJAHOKPOBHBIE  KUBOTHbIE», «DU3MOJIOTMYECKUE  aJanTaluu
YKUBOTHBIX», «Cpeibl 00MTaHUs OpraHu3MOBY, «buosiornueckure puTMbDy, «Ku3HEHHBIE
dbopMbl  pacTeHHII», «’KuzHeHHbIE bopMBI  KUBOTHBIX), «JKocucTeMa
HIMPOKOJIMCTBEHHOTO Jieca», «IJKOCHUCTEMa XBOWHOro jeca», «llenn mnuTanusy,
«XunrauyectBoy, «Ilapasutuzm», «Konkypenims», «CuMmonosy, «kKoMMeHcanu3my.

OOGopynoBanue: repbapuu pacTeHUI U KUBOTHBIX, IPUCIIOCOOICHHBIX K BIUSHUIO
pPa3IUYHBIX JKOJIOTHYECKUX (PAaKTOPOB, repOapuu CBETOIIOOMBBIX, TEHETIOOUBBIX H
TEHEBBIHOCJIMBBIX PACTCHUH, CBETOJIOOUBBIC, TEHEIIOOMBBIE U TEHEBBIHOCIUBHIC
KOMHATHBIE pacTeHHs, TepOapuu W KOJUICKIMU TETUIONIOOMBBIX, 3UMOCTOUKHX,
MOpPO30YCTOMYMBBIX PpACTEHUN, dydesla TMTUIl U 3Bepei, repOapuu pacTeHHUI,
OTHOCSIIIMXCS K rurpoduram, kcepoduram, me3opuraM, KOMHATHBIC PACTEHUS JaHHBIX
TPyNI, KOJUICKIINH KUBOTHBIX, OOUTAIONINX B Pa3HBIX Cpeliax, repdapuu U KOJUICKITUN
pacTeHUl W >KUBOTHBIX, OO0JAJAIONMIUX YepTaMHU MPUCITOCOOJEHHOCTH K CE30HHBIM
W3MCHEHUSIM YCIIOBUW KU3HU, TepOapuyl M KOJUICKIIMM PACTCHHUM M IKUBOTHBIX
Pa3TUYHBIX KU3HEHHBIX ()OPM, KOJUICKIIUU >KUBOTHBIX, YYACTBYIOIIMX B Pa3TUYHBIX
OMOTHYECKUX B3aUMOJCHCTBUSIX.

JlabopaTopHas pabora «BbIsiBieHHE MPUCIOCOOTEHU OpPraHU3MOB K BIIHUSHUIO
CBETAY.

JlabopaTopHas pabora «BbIsiBieHHE MPUCIOCOOTEHU OpPraHU3MOB K BIIHUSHUIO
TEeMIEPATYPhI».

JlaGoparopHas pabota «AHaTOMHUYECKHE OCOOCHHOCTH PACTeHHUI U3 Pa3HBIX MECT
OOUTaHUSY.
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Tema 8. Ikos10rusi BUAOB U NOMYISIIUI

DKOJIOTUUECKHE XapaKTEPUCTUKU Momyisiuu. [lomynsius kak Ouosiormueckas
cuctemMa. Poib HEOMHOPOIHOCTH cpenbl, (U3MYecKux OapbepoB U OCOOEHHOCTEH
Ovonorui BUAOB B (POPMHUPOBAHUU MPOCTPAHCTBEHHOM CTPYKTYPHI TMOITYJISIUH.
OcHOBHBIE TIOKA3aTENU MOIMYJISLUHUNA: YUCIEHHOCTh, TUIOTHOCTh, BO3PACTHAS U IOJIOBAst
CTPYKTYpa, POKAAEMOCTh, IPUPOCT, TEMII POCTA, CMEPTHOCTh, MUTPALIHSI.

Dxonoruyeckas CTpykrypa mnonyasuuu. OIeHKa YHCIEHHOCTH MOMYJISIUU.
JvHamuka nonyimsanuu U €€ peryisuvs. DHOTHYEeCKMH MOTEHHHWANl MOMYJIALNH.
MopenupoBanue IuHaMHK{A mnonyiasuud. KpuBble pocTa YHMCIEHHOCTH MOMYJIALINU.
KpuBble BeikUBaHUS. Perysiius 4MCcIeHHOCTH NOMYJISIIUI: posib PaKTOPOB, 3aBUCSIIINX
Y HE 3aBUCSIINX OT IUIOTHOCTH. DKOJIOTHYECKUE cTpaTterun BuaoB (- u K-ctparerun).

[TonsiTue 00 3Ko0IOrMUEcKOr HUlle BUa. MectooouTanue. MHOrOMepHasi MOJIEb
skojornueckon Humum k.M. XarumHcona. Pa3mepel 3KOJIOTMYECKOW HUIIM.
[ToTeHnmanbpHas U peaqn30BaHHAs HULIN.

Bun kak cucrema nomyssanui. Apeansl BUAOB. BUIbI M UX )KU3HEHHBIE CTPATETUU.
DKOJIOTHYECKHE DYKBUBAJICHTHI.

3aKOHOMEPHOCTH IOBEJACHUS M MUIPALMNA >KUBOTHBIX. bHOJIOrM4Yeckne MHBa3UH
Yy>KEpPOJHBIX BUJIOB.

JleMoHCTpanuu

[Toptpert: Ixx.1. XaTunHCOH.

Tabmuubl ©W  cXeMbl:  «OKOJOTMYECKHE  XapaKTEPUCTUKU  TMOMYJISALIHI,
«IIpocTpaHcTBEHHAs CTpyKTypa NOMyJsILMN», «Bo3pacTHelE MUpaMuAbl TOMYJIALUN,
«CKOpOCTb 3aceneHusl MOBEPXHOCTH 3€MIIN Pa3IMYHBIMU OpraHu3mMamm», «Mozenb
skonorndeckor Humm Jx.M. XaTauHcoHay.

O6GopynoBanue: repdbapun pacTeHUH, KOJUICKIIMHU )KUBOTHBIX.

JlabopaTopHas padota «IIpucrnocoOiaeHust ceMsiH paCTEHU K PaCCEICHUION.

Tema 9. DkoJiorusi coo01IeCTB. IKOJOTHIECKHE CHCTEMBI.

CooOmectBa oprann3moB. broiieHos u ero ctpykrypa. CBsi3u MKy OpraHu3MamMu
B OMOIIEHO3E.

Okocuctema kak oTkpbiTas cuctema (A.J[k. Tencnum). OyHKIMOHATBHBIE OJOKU
OpraHU3MOB B JKOCHCTEME: MPOAYIIEHTHI, KOHCYMEHTHI, pPEIyleHThl. Tpoduueckue
ypoBHH. Tpoduueckue 1enu u cetu. Adnornyeckrne OJ0KK dKOcUcTeM. [1ouBbI U MBI
B 3KocHcTeMax. KpyroBopoT BELIECTB ¥ MOTOK YHEPTUU B IKOCUCTEME.

OcHOBHBIE TIOKa3aTEIM SKOCHUCTEMBbI. bromacca W mpoaykKiusi. DKOJOTHUYECKHUE
MUpaMUJIbl YUcesl, OMOMacChl U DHEPTUH.

Junamuka skocucmem. Kamacmpoguueckue nepecmpouxu. Duykmyayuu.
HampaBneHHbie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccud. IlepBuunbie u
BTOPUYHBIE CYKIIECCUM U UX NMPUYUHBI. AHTPOIOT€HHBIE BO3JEHUCTBUS HA CYKIIECCHUMU.
Kiumakcroe coobiectBo. bruopaznooOpasue u mosiHOTa KpyroBOpOTa BEIIECTB — OCHOBA
YCTOMYMBOCTH COOOILIECTB.

[IpuposiHbIE 3KOCUCTEMBI. JKOCUCEMbBL 03D U peK. IKocucmemvl mopeu U
0Keano8. Ixocucmemvl MyHOp, J1eco8, Cmenel, nyCmbitb.
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AHTpONIOreHHbIE 3KOCUCTEMBI. Arpo3kocuctema. ArpoueHos3. Paznuuus mexnay
aHTPOIIOT€HHBIMU U MTPUPOJHBIMHU 3KOCUCTEMAMHU.

VYpOoskocucreMbl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opozckas ¢iopa u
¢ayna. CunaHTpomm3alnusi TOpoACKoil ¢ayHbl. buonornueckoe u XO3sIICTBEHHOE
3HAYEHUE arpO’IKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (OPMUPOBAHMSI OCHOBHBIX B3aWMOJEWUCTBUN  OpPraHHU3MOB
B DKOCHUCTEMaX. Pojib Kackaonozo 3gpghekma u 8u006-30uhuxamopos (Knouesvlx 61U008)
8 @ynkyuonuposanuu sxocucmem. llepeHOC PHEPrUM U BELIECTB MEXKAY CMEKHBIMU
HKOCUCTEMaMHU. Y CTOMYMBOCTh OPraHMU3MOB, MOMYJSIIMA U 3KOCHCTEM B YCJIOBMSX
€CTECTBEHHBIX U aHTPOIIOI'€HHBIX BO3JEHCTBUIA.

Mexanuzmvl 6030eticmeus 3a2psA3HeHUti PasHblX Munog Ha cy60peaHu3MeHHOM,
OpP2aHU3MEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbL IKOJLO2UHUECKO20
HOpMUPOBAHUS  AHMPONO2EHHO020  o30eucmeusi.  MeTonoNoruss  MOHUTOPHHIA
€CTECTBEHHBIX U aHTPOIIOT€HHBIX 3KOCHCTEM.

JleMoHcTpanuu

[Toptpet: A.Jlx. Tencnu.

Tabnuupl u cxemsl: «CTpyKTypa OMOIIEHO03a», « DKOCUCTEMA IMIMPOKOIMCTBEHHOTO
jecay, «JKOCHCTeMa XBOWHOIO Jjecay, «DYyHKIMOHAIbHBIE TPYNIbl OPraHU3MOB
B 3KOcUcTeMe», «KpyroBopoT BelIeCTB B 3KocucteMe», «Llenu nutanus (macrOuniHas,
JNETpUTHAS)», «OIKOJOTMYEeCKas MHpaMulia 4Yucen», «IKOJOTrHYecKas MNUpaMHaa
ouomaccel», «DKojioruyeckass Tnupamunaa odHeprumy, «OOpazoBaHue O0J0Tay,
«IlepBuuHas cykieccusi», «BoccraHoBineHue neca mocie mnoxapa», «IKocucTeMa
o3epa», «ArpoueHo3», «KpyroBopor BeIIECTB M IOTOK 3HEPIHMH B arpoleHO3E»,
«IIpumepnl ypOOIKOCUCTEM.

OOGopynoBanue. repOapuu pacTeHUM, KOJUICKIMM HACEKOMBIX, uydelia MTUIl U
3Bepei, repOapuu KyJbTYPHBIX M JUKOPACTYUIMX PACTEHUN, akBapUyM KaK MOJEIb
HKOCUCTEMBI.

lIpakmuueckas paboma «VI3ydyenue u onrucaHue ypoO3IKOCUCTEMBD.

Jlabopamopnasa paboma «W3ydeHue pa3HOOOpa3usi MEJIKHX MOYBEHHBIX
YIEHUCTOHOTHX B Pa3HBIX SKOCUCTEMAX).

IKcKkypcus « IKCKYypcus B THIUYHBIA OMoTeoleHo3 (B 1yOpaBy, Oepe3HsIK, eJIbHUK,
Ha CYXOJIOJIbHBIN WJIM MONMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKcKypcus « IKCKYPCHsl B arpodKOCUCTEMY (Ha MOJIe WK B TETNTMYHOE XO3SICTBO)».

Tema 10. Buocdepa — rinodanbHasi IKOCUCTEMA

buochepa — oOmermanerapuas o6omouka 3eMiu, TJ€ CYIIECTBYeT WM
CyIIleCTBOBaJla JXKW3Hb. Pa3BuTue mnpeacTaBieHuil o Owocdepe B Tpymax I. 3rocca.
VYuenne B.U. Bepranckoro o omochepe. O6mactu O6mochepsr u e€ cocraB. JKuBoe
BEIECTBO Ouochepsl U ero PyHKITUH.

3aKOHOMEpPHOCTH cyIiecTBoBaHusl Ouochepsl. OcobenHoctn Ouochepsl Kak
riobanbHON 3KocHucTeMbl. J[nHamuueckoe paBHOBecue B Ouocdepe. KpyroBopotsl
BEIICCTB M OWOTCOXMMHYECKUE MUKl (Yyriepoja, a3oTa). PUTMHUYHOCTH SIBICHHIM
B Omocdepe.
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3oHanbHOCTE Ouocdeprl. [lonarue o 6mome. OCHOBHBIE OMOMBI CYIIU: TYHJIpa,
XBOWHBIC JIeCa, CMEIIAaHHbIE U IIMPOKOJUCTBEHHBIE JI€Ca, CTEIMU, CaBaHHBI, MyCTHIHH,
TPONMUYECKHUE JIECa, BHICOKOTOphs. Kimmar, pacTUTENbHBIA U KUBOTHBI MHUp OMOMOB
CYILIH.

CtpykTypa U (QYHKIUS KMBBIX CHUCTEM, OLIEHKAa HUX PECYpCHOro MOTEHIMaNa U
ounochepHbIx QyHKIUHA.

JleMoHCcTpanuu

[Toptpetsr: B.W. Bepnaackuii, 9. 3rocc.

Tabmuubr u cxembl: «['eochepsr 3emmm», «KpyroBopor azora B HPHUPOIE»,
«KpyroBopor yriaepoma B mpupone», «KpyroBopoT KHUCIOpoJa B IPUPOJIEY,
«KpyroBopoT Bojbl B mpupojie», «OCHOBHbIE OMOMBI cyny, «KinmMmarnueckue mosica
3emimm», «Tynapa», «Taira», «Cmemanneii Jsecy», «lIIMpOKOTMCTBEHHBIA JECY,
«Crenby, «CaBannay, «Ilycteiasny, « Tponuyeckuii gecy.

OOGopynoBanue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJIJIEKITUHU YKUBOTHBIX.

Tema 11. YesnoBek u OKpYy:Kamomas cpeaa

DKOJIOTUYECKUE KPU3KUCHI U UX MpUUMHBL. Bo3aeicTBue yenoBeka Ha Ouocdepy.
3arpsi3HeHHUE BO3AYyLIHON cpenbl. OXpaHa Bo3ayxa. 3arpsi3HeHue BOJHOU cpeabl. OxpaHa
BOJIHBIX pecypcoB. Paspymenne mouBbl. OxpaHa NOYBEHHBIX pecypcoB. M3meHeHune
KJIUMarTa.

AHTpONIOr€HHOE BO3JECUCTBUE HA PACTUTENBHBIM M JKUBOTHBIM Mup. OxpaHa
PaCTUTENBHOIO U )KMBOTHOTO Mupa. OCHOBHBIE PUHLUIIBI OXpaHbl Ipupoasl. KpacHbie
kauru. Oco6o oxpansiemole npupoansie Tepputopun (OOIIT). boranudeckue caasl U
300JIOTMYECKHUE TTApKH.

OCHOBHBIE NPUHIMUIB YCTOMYMBOTO PAa3BUTHS YEJIOBEUECTBA M IPHUPOIBL.
PaunoHnansHOE MPUPOIONOJIB30BAHUE W COXpPAaHEHHWE OMOJIOrMYECKOro pazHooOpaszus
3emun. OO1IME 3aKOHOMEPHOCTH TJI00ATBHBIX SKOJOTUYECKUX KpU3ucoB. OCOOCHHOCTH
COBPEMEHHOT'0 KpPHU3HUCa U €r0 BEPOATHBIE TIOCIEACTBUS.

Pa3BuTre METOIOB MOHUTOpPUHIA PA3BUTHUSl OMACHBIX TEXHOTCHHBIX MPOLECCOB.
CucmemHvle ucciedos8anus nepexooa K pecypcocbepezaroweti u KOHKYPeHmoCcnocooHot
oHepeemuke.  buonocuueckoe  pasmoobpasue u  obuopecypcvl.  Hayuonanvuoie
ungopmayuonHvle cucmemul, obecneuusaowue 00OCMyn K UHGopmayuu no cOCMOSTHUI
omoenbHblX 8u008 U skocucmem. OCHOBbL IKOpeaburumayuy dKocucmem u cnocooos
O0pbObL ¢ OUONOBpedcoeHUAMU. PeKOHCMPYKYUs MOPCKUX U HAZEMHBIX IKOCUCTEM.

JleMoHcTpanuu

Tabmuiel 1 cxeMbl: «3arpszHeHre atMocepbl», «3arpsisHEHUE THAPocheps,
«3arpsi3HeHue nouBb», «llapHukoBbIl 3P dexT», «Ocob0 oxpaHsieMble MPUPOIHbBIE
TeppUTOPUN», «Moienu ynpaBisieMoro MUpay.

O6opynoBanue: hoTorpaduu oxXpaHIeMbIX paCTCHUHN U )KUBOTHBIX KpacHoi KHUTH
Poccutickon ®@enepanuun, KpacHol KHUTH pErMoHa.
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INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBbI
1O BUOJIOT'UN HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ybTaTaM OCBOCHHUS 00y4arOIUMUCS
nporpaMMm CpelHero oOmiero oOpa3oBaHUA: JIMYHOCTHBIC, METANpeJIMETHbIE U
MIpEIMETHBIE.

B cTpykType JIMYHOCTHBIX pe3yJbTAaTOB OCBOEHHUS MNPOrPaMMbl IO OHOJIOTHH
BBIICJICHBI CJIEAYIONIME COCTAaBISIONIME: OCO3HAHHE OO0YYalOIUMHUCSI POCCUMCKON
IPAXKIAHCKOM HMJIEHTUYHOCTH — TFOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSATEIIBHOCTH U
CaMOOIIPEICIICHUI0, HAIMYUE MOTHUBAIIMM K OOYYEHHIO OMOJIOTHH, IEJICHANPaBICHHOE
pa3BUTHE BHYTPEHHHUX YOEKIEHUW JMYHOCTH HA OCHOBE KIIIOYEBBIX IIEHHOCTEH U
UCTOPUYECKUX  TPaJAMIMK  pa3BUTHUA  OWOJIOTMYECKOTO  3HAHUS,  TOTOBHOCTH
U CIIOCOOHOCTHh 00YYaIOIUXCSl PYKOBOJICTBOBATHCA B CBOEH JESATENBHOCTU IIEHHOCTHO-
CMBICIIOBBIMU YCTAaHOBKAaMHM, MPHUCYIIUMH CHUCTEME OHOJIOrMYecKoro oOpa3oBaHMUs,
HAJIMYME TPABOCO3HAHUS SKOJOTUYECKON KYJIbTYpbI, CIIOCOOHOCTH CTaBUTh LIETU U
CTPOUTH )KU3HECHHBIE IJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUS MPOrpPaMMbl MO OHOJIOTMH JTOCTHUTAIOTCS
B  €IUHCTBEYyuYeOHOMU M BOCHHUTATEIBLHON  JEATENBHOCTH B  COOTBETCTBUU

C TPAAUITMOHHBIMU POCCUNUCKUMU COIMOKYIBTYPHBIMHU, UCTOPUUECKUMH U TYXOBHO-
HPABCTBEHHBIMU I[EHHOCTSMH, TPUHATHIMU B OOIIECTBE NpaBUJIaMHU U HOPMaMHu
NMOBEACHUS M CIHOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHMS, CAMOBOCIHUTAHHUS U
CaMOpPa3BUTHS, PA3BUTHUSI BHYTPEHHEU MO3UIIMHU JIMYHOCTH, MATPUOTU3MA U yBaXKEHUS

K 3aKOHY Y MPABOMOPSIKY, YEJIOBEKY TPyAa U CTapIIEeMy MOKOJEHUIO, B3AUMHOTO
YBaKEHUS, OEpPEKHOrO0 OTHOUIEHUS K KYJIBTYPHOMY HACJCAUI0 U TPATULIUSIM
MHOTOHAIIMOHAIILHOTO Hapoaa Poccuiickort @enepanun, Ipupoae U OKPYKaroIIEH Cpeae.

JInyHOCTHBIE pPe3yNbTaThl OCBOEHHUS y4eOHOTro mpeamera « buosorus» J0KHbBI
OTpaXkaTh TFOTOBHOCTh M  CIIOCOOHOCTh  OOYyYaroIMXCsl ~ PYKOBOJICTBOBAThCS
chOpMUPOBAHHOW BHYTPEHHEW MO3UIMENW  JIMYHOCTH, CHUCTEMON  I[EHHOCTHBIX
OpUEHTAIMM, MO3UTUBHBIX BHYTPEHHUX YOCKICHUMN, COOTBETCTBYIOIIUX TPATUIIMOHHBIM

IIEHHOCTSIM POCCUIMCKOT0 OOIIECTBA, PACIIMPEHNUE YKU3HEHHOTO OIBbITa W OMbITa

NEATEeIbHOCTU B MPOIECCE peaau3alii OCHOBHBIX HAMPAaBJICHUN BOCIUTATEIIBHOU

JEATEeIIbHOCTH, B TOM YUCJIE B YaCTH:

1) rpakaaHCKOro BOCIIUTAHUSI:

C(OPMHUPOBAHHOCTD TPAKIAHCKOW MO3UIMKA OOYyYalOMIerocss KaK aKTUBHOTO H
OTBETCTBEHHOTO WICHA POCCHHCKOTO OOIIECTBA;

OCO3HAHHME CBOMX KOHCTHTYIIMOHHBIX IpPaB M OOS3aHHOCTEH, yBa)KCHUE 3aKOHA
Y TPABOTIOPSI/IKA;

TOTOBHOCTh K COBMECTHOW TBOPYECKOH IEATCILHOCTU MPHU CO3JAaHUU YYCOHBIX
IPOEKTOB, PEHICHUH YYeOHBIX U MMO3HABATEIBHBIX 3a/1a4, BHIIOJTHEHHH OMOJIOTHYECKHUX
IKCIIEPUMEHTOB,
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CIIOCOOHOCTbh ONPENENIATh COOCTBEHHYIO MO3MUIMIO 110 OTHOLICHHIO K SIBJICHUSIM
COBPEMEHHOM KU3HU U OOBSICHSITH €€,

YMEHHE YYMUTHIBaTh B CBOMX JCHCTBUSX HEOOXOIUMOCTh KOHCTPYKTHBHOIO
B3aUMOJICUCTBUS JIOAEH C pPa3HbIMU YOEXKIEHUSAMHU, KYJIbTYPHBIMHU LEHHOCTSIMU U
COLIMAJIbHBIM ITOJI0KEHUEM;

TOTOBHOCTh K COTPYJHUYECTBY B MPOLECCE COBMECTHOIO BBINOJHEHUS YYEOHBIX,
II03HABATEIIBHBIX U UCCIIEN0BATEIBCKUX 3a/1a4, YBAKUTEIBHOIO OTHOLICHHUS K MHEHUIO
OIIIOHEHTOB IpU 00CYKIEHUH CIIOPHBIX BOIIPOCOB OMOJIOTUYECKOTO CONEPIKAHNUS;

TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPHOTHYECKOT0 BOCITUTAHUS:

c(OPMUPOBAHHOCTh POCCUNCKON TIpaKAAHCKOW HWACHTUYHOCTH, MaTPUOTHU3MA,
YBOXKEHMUS K CBOEMY HapoJy, YyBCTBAa OTBETCTBEHHOCTH mepen PoamHoM, ropaoctu
3a CBOM KpaW, CBOWO PonuHy, CBOM S3BIK M KYJBTYpy, NPOLIIOE M HACTOSIIEE
MHOTOHallMOHAIBHOTO Hapoaa Pocecnu;

LEHHOCTHOE OTHOILIEHWE K IPUPOJHOMY HACIEAUI0 W NaMATHHKAM IPHUPOIBI,
JTOCTHXKEHUM Poccnn B HayKe, HCKYCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYAE;

CIIOCOOHOCTh OLIEHMBATh BKJIAJl POCCUMCKHX YUYEHBIX B CTAHOBJICHHE U Pa3BUTHE
OMOJIOrMH, TOHUMAHUS 3HaUY€HUs1 OMOJIOTMH B TO3HAHUU 3aKOHOB IPUPOJIbI, B JKU3HU
YEJIOBEKa U COBPEMEHHOIO 00IIIECTBA;

uaelHas yOeXIEHHOCTb, TOTOBHOCTh K CiyXeHMIO U 3amure OrteuyecTsa,
OTBETCTBEHHOCTb 3a €T0 CyAbOY;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:
OCO3HaHUE JTYXOBHBIX LEHHOCTEN POCCHICKOTO HapoJa;
c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO IMOBEICHUS;
CIIOCOOHOCTh  OIIEHUBATh CHUTYallMI0 W TMPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

OCO3HAHME JIMYHOTO BKJaJa B TIOCTPOCHHE YCTOMYMBOIO  OYydyIIEro;
OTBETCTBEHHOE OTHOIICHUE K CBOMM POAUTEISAM, CO3IaHUI0 CEMbU HAa OCHOBE
OCO3HAHHOTO MPUHSTUS IEHHOCTEW CEMEHWHOW >KU3HH B COOTBETCTBHHU C TPAIUIUASIMHU

HapoaoB Poccuu;

4) 3cTeTHYEeCKOr0 BOCIIUTAHUS:

HCTETUYECKOE OTHOIIEHHE K MHpPY, BKJIOYas OCTETHKY ObITa, HAydyHOTO H
TEXHUYECKOT'0 TBOPYECTBA, CIIOPTA, TPY/1a, OOMIECCTBEHHBIX OTHOIICHHUH;

MOHUMaHKE SMOIMOHATIBHOIO BO3JCHCTBHS JKHBOW MPUPOABI M €€ IEHHOCTH;

TOTOBHOCTB K CAMOBBIPAYKCHHIO B Pa3HBIX BUAAX HCKYCCTBA, CTPEMJICHUE MIPOSIBIIATh
Ka4yeCcTBa TBOPUYCCKOU JINYHOCTH;

5) ¢puznveckoro BocnuTaHusi, GOPMUPOBAHNUS KYJIbTYPhI 310POBbS H
IMOLMOHAJIBHOIO 0J1Ar OOy YU :

NOHMMaHUE W peanu3alyus 370pOBOro M 0e3omacHoro oOpasa *HU3HU (310pOBOE
NUTaHUE, COOJIIOJIEHUE TMTHEHUYECKUX MPaBWJI M HOPM, COaJaHCHPOBAHHBIA PEXUM
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3aHATUN U OTbIXA, PETYJsIpHas (U3NYECKasi AaKTUBHOCThD), OEPEKHOT0, OTBETCTBEHHOT'O
U KOMIIETEHTHOTO OTHOLIEHHSI K COOCTBEHHOMY (U3UYECKOMY U IICUXHUYECKOMY
3JI0POBBIO;

[NOHMMaHUE LEHHOCTU MpaBWJI UHIUBUIYAJIbHOTO U KOJUIEKTUBHOTO 0€30I1aCHOTO
MOBEACHUS B CUTYALMSIX, YTPOKAIOIIUX 3A0POBBIO U KU3HHU JIFOJIEH;

OCO3HAaHUE TIOCIEACTBUA U HENPUATHS BPEIHBIX MPUBBIYEK (YIOTpeOIeHUS
AJIKOT0JIsl, HAPKOTUKOB, KypEHHUs);

6) TPyA0BOr0 BOCTIMTAHMSA:

TOTOBHOCTb K TPY/ly, OCO3HAHKE IIECHHOCTH MAaCTEPCTBA, TPYI0II00HE;

FOTOBHOCTh K AaKTUBHOM JEATEIbHOCTH TEXHOJOTHMYECKOM U COLMAIbHOU
HaIpaBJICHHOCTH, CIIOCOOHOCTh WHHUIIMUPOBATh, IUIAHUPOBATH M CAMOCTOSATEIIBHO
BBITIOJIHATD TAKYIO JEATEIIbHOCTD;

MHTEpeC K pa3auyHbiM cdepam MnpodhecCHOHANIBHON AeSTEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIN BBIOOp Oyayiiei mpodeccun U peaan3oBbIBaTh COOCTBEHHBIC
YKW3HEHHBIE TIJIaHbI,

TOTOBHOCTH M CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPa30BaHUIO HA MPOTSHKEHUH
BCEM KU3HU,

7) IKOJOrHY€CKOr0 BOCIIUTAHMS ;

AKOJIOTMYECKHU 1I€JIECO00pPa3HOe OTHOIIEHHWE K MPHUPOJIE KaK HCTOYHHUKY >KU3HU
Ha 3emiie, OCHOBE €€ CYIlECTBOBAHUSI;

MOBBIIIIEHUE  YPOBHS  DKOJOTMUECKOW  KyJbTYypbl: MPUOOPETEHUE  OMBITA
IJIAHUPOBAHUS MOCTYNKOB U OLUEHKHA WX BO3MOXHBIX IMOCJIEACTBUAN JJII OKPYNKAIOUIEH
Cpelibl;

OCO3HAHHUE TJI00ATBLHOTO XapaKTepa SKOJOTUUECKUX MPOOJIeM U MyTeH UX pelieHus;

CIIOCOOHOCTH MCIOJIB30BaTh MPHOOpETaeMble MPU U3yUCHUH OMOJIOTHH 3HAHUS U
YMEHHUSI TIPHU PEUISHUU MPOOJIEM, CBA3aHHBIX C PallMOHAILHBIM IIPHUPOIOTIOIB30BAHHEM
(cobmroeHNe TIpaBWJI TOBEACHUS B MPUPOJE, HAIPABICHHBIX Ha COXPAaHCHUE
paBHOBECHS B SKOCUCTEMAX, OXPaHy BUJIOB, SKOCUCTEM, Orocheps);

AKTUBHOE HEMNPUATHE ACUCTBUH, MPUHOCAIIUX BPEH OKPYNKAWOIIEH MPUPOITHON
cpeie, yMEHHE MPOTHO3UPOBATH HEOJAroNpUSITHBIE HKOJOTHMUYECKHUE TOCIIEICTBUS
MPEANPUHUMAEMBIX JTEUCTBUU U TIPEIOTBPAILATh UX;

HaAJIMYUE PA3BUTOTO HSKOJOTMYECKOTO MBIIUIEHUS, JKOJOTUYECKOW KYJIbTYpHI,
ONbITa JEATEIBHOCTA JKOJOTMYECKON HAMPABICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS
MMM B TIO3HABATEIbHOW, KOMMYHUKATUBHOM W COIIMAJIbHOW MPAKTUKE, TOTOBHOCTHU K
YYaCTHUIO B MPAKTUYECKOU JAEATEIBbHOCTH SKOJIOTUUECKON HATPaBICHHOCTH;

8) MeHHOCTH HAYYHOT0 MO3HAHUSI:
cOPMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAyKM W OOIIECTBEHHON NPaKTUKH, OCHOBAHHOIO Ha JHAlIOre KYJIbTYD,
CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO MECTa B MOJUKYJILTYPHOM MHUPE;
COBEPIIICHCTBOBAHME S3BIKOBOM M YHMTATEIbCKOHW KYJIBTYphl KaK CpEICTBa
B3aMMOJICHCTBHSI MEXKTYy JIFOJIbMHU ¥ IMO3HAHMS MUPA;
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INOHUMaHUE CHEUPUKU OMOJIOTMH KaK HayKH, OCO3HaHUs €€ posiu B (GOpMUPOBAHUU
PAaMOHAIIBHOTO HAYYHOIO MBIIIIEHUS, CO3JaHUM  ILEJIOCTHOIO  IPEACTaBICHUS
00 OKpY’KaroIlleM MUpPE KaK O €JUHCTBE MPUPObI, UEJIOBEKA U OOIIECTBA, B [IO3HAHUU
IPUPOJHBIX 3aKOHOMEPHOCTEH M pELIEHUH NpoOJieM COXpaHEHHs MPUPOTHOTO
paBHOBECHS;

yOex1EHHOCTh B 3HAYUMOCTU OWOJIOTMHM JJIi COBPEMEHHOW IMBWIM3ALMU:
oOecrieyeHrss HOBOTO YPOBHS PAa3BUTHS MEAMIIMHBI, CO3/IaHUE TMEPCIEKTHUBHBIX
OMOTEXHOJIOTUH, CIOCOOHBIX pEIIaTh PECYPCHBIE MPOOJIEMbI Pa3BUTHUS YEIOBEUYECTBA,
oMcKa NyTeH BBIXOJA W3 TJ00ANbHBIX JKOJOTUYECKHX NpoOJieM U obecrneueHus
nepexoAa K yCTOMYHMBOMY pPa3BUTHIO, PALMOHAIBHOMY HCIOJb30BAHUIO MPUPOIHBIX
pecypcoB U (hOPMHUPOBAHHIO HOBBIX CTaH/IApPTOB XKU3HU;

3aMHTEPECOBAHHOCTh B IMOJIyUEHUU OMOJIOTMYECKUX 3HAHUI B LIEJSAX MOBBIIMICHUS
o0miel KyJnbTypbl, €CTECTBEHHO-HAyYHOM TIpPaMOTHOCTH, KaK COCTaBHOW YacTu
(YHKIHMOHAJIBHOM TIpaMOTHOCTM oOOydarommxcs, (opMupyeMod 0pH HU3yYEHUU
Omosoruu;

NOHMMAaHUE CYIIHOCTH METOJOB IO3HAHUS, HCIIONb3YEMBIX B €CTECTBEHHBIX
HayKax, CHOCOOHOCTH MCIOJIb30BATh MOJYyYaeMble 3HAHUS JJI1 aHAIW3a U OOBICHEHHUS
SBJICHUM OKPYKAIOLIEro MUpAa M IMPOUCXOJSIIMX B HEM HM3MEHEHUN, YMEHUE JIeJaTh
00OOCHOBaHHBIE 3aKJIIOUEHUS Ha OCHOBE HAy4YHBIX (DAaKTOB M HMEIOIIMXCS JaHHBIX
C LIEJIbIO MOJTYYEHHUSI IOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTh CAMOCTOSITEIBHO UCIIOJIB30BaTh OMOJIOTUYECKUE 3HAHUS IS pELICHUS
po0JIeM B peasIbHbIX KU3HEHHBIX CUTYaLIHSX;

OCO3HaHWE LEHHOCTH HAay4YHOW JESTeIbHOCTH, TOTOBHOCTh OCYIIECTBISThH
IIPOEKTHYIO M HCCIIENOBATENBCKYIO AESITENBHOCTh HHANBHUIYAIIBHO U B TPYIIIIE;

TOTOBHOCTBh M CIIOCOOHOCTh K HEMPEPHIBHOMY 0Opa30BaHUIO U CaMOOOpPa30BAHMIO,
K AKTUBHOMY NOJIYYEHHUIO HOBBIX 3HAHUW 1O OMOJIOTMH B COOTBETCTBUU C KU3HEHHBIMU
MOTPEOHOCTSIMU.

METAINIPEIMETHBIE PE3YJIBTATBI

MertanpeameTHble pe3yabTaTbl OCBOCHHA yueOHOro mnpeamera «buomorus»
BKJIIOYAIOT:  3HAUYMMble Uil  (POPMUPOBAHUS  MHPOBO33PEHHUS  OOy4aIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOLIEHAYYHbIE TMOHATHS, OTpaXKarollue
LEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHELU(PHUKY METOI0B TTO3HAHUSI, UCTIOIB3YEMBbIX
B €CTECTBEHHBIX HayKax (BEILECTBO, PHEPTUs, SBJICEHUE, MPOLIECC, CUCTEMA, HAYyUHbBIN
dakT, NOpPUHLHUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEeI0BaHuE,
HaOJI0/IeHUE, U3MEPEHUE, IKCIIEPUMEHT U APYTHE); YHUBEpPCAIbHbIE YUCOHbIE IEHCTBUS

(mo3HaBaTeIbHBIC, KOMMYHUKATHBHBIC, PETYJISTUBHEIC), 00ecCIIeunBaroIINe
dbopmupoBanre (GYHKIMOHATHHOW TPAMOTHOCTH ¥ COIMAIBHOW  KOMIICTEHITUU
oOyyJarommxcs; COCOOHOCTH 00yYaroIMXCs HCIIOJIL30BaTh OCBOEHHEIE

MEXKIMCIMIUIMHAPHBIC, MHPOBO33PEHUECKHE 3HAHUS M YyHHUBEpCAJbHbIE Y4COHBIC
JICVCTBHS B MIO3HABATEIBHON U COLUAIIBHOM MPAKTHUKE.
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B pesynbraTe u3ydeHuss OMOJIOTMM Ha YpPOBHE CpeaHero oOuiero oOpa3oBaHUS
y oOyuaromerocs OyayT cpOpMUpPOBaHBI MMO3HABATEIbHBIC YHHUBEPCAJIbHbIC yueOHBIC
JENUCTBUSI, KOMMYHUKATHUBHBIE YHUBEpCaJbHbIEe Y4YEOHbIC MICHCTBHUSA, PETYJISTHUBHBIC
YHUBEpCaJbHbIE YUEOHbIE IEHCTBUS, COBMECTHAS AEATEIBHOCTD.

Ilo3HaBaTebHbIC YHUBEPCAJbHbIC Y4eOHbIC ACHCTBUS
Ba3oBble Jornueckue qecTBUA:

CaMOCTOSTENbHO (HOPMYITUPOBATh U AKTYAJIM3UPOBATH MPOOJIEMY, paCCMaTPUBAThH
€€ BCECTOPOHHE;

WCTIOJ30BaTh TP OCBOCHUU 3HAHUUN MPHUEMBI JIOTUYECKOTO MBIIUICHUS (aHAIu3a,
CHHTE3a, CpaBHEHUS, KilacCUpUKaImu, 0000IIEeHNS ), pACKPBIBATH CMBICIT OMOJIOTUYECKHIX
NOHATUHN (BBIACIATh UX XapaKTEpHbIC MPU3HAKW, YCTAHABIMBATH CBA3U C JIPYTUMH
MOHSATUSIMU );

ONPENEIIATh LEIH ACSITEIbHOCTH, 33/1aBasi MapaMETPbl U KPUTEPUU UX JOCTHKEHUS,
COOTHOCUTBH PE3YJIbTAThI IESITEIILHOCTH C OCTaBJICHHBIMU 1IEJISIMHU;

HCIIOJIb30BaTh OMOJIOTMYECKUE TTOHITHS JIJ1s1 00BsICHEHUS (DAKTOB U SIBJICHUH KUBOU
PUPO/IBI;

CTPOUTH JIOTUUECKUE pacCyX JeHUs (MHIYKTUBHBIC, JEAYKTUBHBIC, TI0O aHAJIOTUH),
BBISBJISITh 3aKOHOMEPHOCTM W NPOTUBOPEUHS B PACCMATPUBAEMBIX  SIBJICHUSX,
(GbOopMyIMPOBATH BHIBOJIBI U 3aKITIOUCHUS;

NPUMEHSTh CXEMHO-MOJIEJIBbHBIE CpPENCTBA ISl MPEICTABICHUS CYIIECTBEHHBIX
CBSI3€H M OTHOIIEHUHN B M3y4aeMbIX OHMOJIOTHUECKUX OOBEKTaX, a TAKKE MPOTHBOPEUUI
Pa3HOTrO POia, BBISIBIICHHBIX B PA3JIMUHBIX MH()OPMAIIMOHHBIX UCTOYHUKAX;

pa3pabarbiBaTh IUIaH pEIICHUS TpoOJeMbl € Y4E€TOM aHaIW3a HWMEIOIIUXCS
MaTepUAJIbHBIX U1 HEMATEPUAIIBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JAESATEIbHOCTb, OLEHHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLICHUBATh PUCKU MOCIEACTBUN IEATEIIbHOCTH;

KOOPJIMHUPOBATh U BBHITIOJNHATH PabOTy B YCIOBUAX PEAbHOTO, BUPTYaIbHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUU KU3HEHHBIX MTPOOJIEM.

Ba3oBbIe uccienoBaTe/ILCKHE 1eHCTBYA.

BJIQJIETh HaBbIKAMHU Yy4E€OHO-HUCCIIEIOBATEILCKON U MPOEKTHOM JesATEeNbHOCTH,
HABBIKAMH Pa3pEeIICHUs MPOOJieM, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSTEIIEHOMY
MOMCKY METOJOB PEIICHUS] MPAKTUYECKUX 3a7ay, MPUMEHEHUIO Pa3JIUYHBIX METOIO0B
MMO3HAHUS,

WCTI0JIB30BAaTh PA3JIMYHBIE BUABI I€ATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHUSI, €r0
WHTEPHIpEeTaluu, MPeoOPa30BaHUI0 U TPUMEHEHHUIO B yUEOHBIX CUTYAIUSIX, B TOM YHCIIC
MIPU CO3/IaHUM YYEOHBIX U COLIMAIBHBIX TPOCKTOB;

dbopMupoBaTh HAay4YHBIM THUIl MBINUICHUS, BJAJeTh HAYYHOW TEPMUHOJIOTHEH,
KJIFOUEBBIMU MTOHITHUIMHU U METOJaMHU;

CTaBUTh U GOPMYJIMPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTEIBHOM JICSITEIIHHOCTH
Y )KU3HEHHBIX CUTYalHsIX;
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BBISIBJISITh IPUYMHHO-CJIECTBEHHBIE CBSI3U U aKTyaJlM3UPOBaTh 3a7avy, BbIJIBUTaTh
TUIIOTE3Y €€ PELICHUs], HAXOIUTh apTyYMEHTBI JIJIs1 I0Ka3aTelIbCTBA CBOMX YTBEPIKICHHUM,
3a/1aBaTh MMAPAMETPbI U KPUTEPUH PEIICHHUS;

aHaJM3UPOBaTh TMOJYYCHHBIE B XOJE PEIICHUS 3aJauyd PE3yJbTaTbl, KPUTUUECKU
OLIEHUBATh UX JJOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBUSX;

JaBaTh OLIEHKY HOBBIM CHUTyallMsiM, OILICHUBAaTh MPUOOPETEHHBIA  OIBIT,

OCYULIECTBJIATH LI€JICHAIIPABIECHHBIN TOUCK MEPEHOCA CPEACTB U CIIOCOOOB ACHCTBUS
B Ipo(heCcCUOHATIBHYIO CPENY;

YMETh IEPEHOCUTh 3HAHUSA B I[I03HABATENbHYIO M MPAKTHYECKYIO0 O00JacTH
KU3HEIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUA U3 PA3HBIX IPEAMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJEH, IPEIJIaraTh OPUTMHAIbHBIE TOAXO/IbI U PEIIEHUS, CTABUTh
po0JIeMBbI U 3a/1a4H, JOMYCKAOIME aIbTEPHATUBHbBIE PELICHMUS.

Pabora ¢ undpopmanumeii:

OpUEHTHUPOBAThCA B PA3IUYHBIX HMCTOYHMKAX HH(OpManuu (TEKCTe y4eOHOro
nocoOusi, HayYHO-TOMYJISIPHON JINTepaType, OMOJOTUYECKUX CIIOBAPSX U CIIPABOYHHUKAX,
KOMITBIOTEPHBIX ~0a3ax JaHHbIX, B UHTepHere), aHanMM3upoBaTh WHGOPMAIIUIO
pa3TUYHBIX BUAOB U (DOPM MpeICTaBICHUS, KPUTHIECKH OIICHUBATH €€ TOCTOBEPHOCThH U
HEMTPOTUBOPEYHBOCT;

dbopMyIHpOBaTH 3aMPOCHl U MPUMEHATH PA3JTMYHbIE METO/IbI IIPU MTOUCKE U 0TOOpE
Ounonornyeckon nHGoOpMaIi, HEOOXOIUMOM JIJIsl BHITIOJIHEHUS YIEOHBIX 3a/a4;

npuoOpeTaTh  OMBIT  HMCIOJB30BaHUS  WH(OOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHU, COBEPIICHCTBOBATh KYJbTYPY AKTHBHOTO HCIOJb30BaHUS PA3THMYHbIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEIILHO BHIOMPATh ONTUMAIIbHYIO (DOpMY MpeicTaBieHrs OUOIOTHIECKOM
uHdopmaruu (cxeMbl, rpaduku, TUarpaMMbl, TAOIHIIBI, PUCYHKH U JIPYTOE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA MPU pabOTe ¢ OMOIOTHYECKOM
uHdopmaImen: TpPUMEHSITh XUMHYECKHe, (pu3nyeckue W MaTeMaTUYeCKUE 3HAKU |
CUMBOJIBI, OpMYIIBI, a00peBUATYPY, HOMEHKJIATYPY, UCIIOIH30BaTh U MPE0OPa30BHIBATH
3HAKOBO-CHUMBOJINYECKHUE CPEACTBA HATJISTHOCTH,

BJIQICTh HABBIKAMH PACIIO3HABAHUS W 3alUThl MH(OpMaIuu, WHOOPMAITMOHHON
0€30M1acCHOCTH JIMYHOCTH.

KomMmyHukaTuBHBIC YHUBEpPCAJbHbIE Y4eOHbIC AeCTBUS

Oo0wmenue:

OCYIICCTBIIATL KOMMYHHUKAIIMKM BO BCCX C(l)ean JKN3HHU, aKTHBHO Y4YaCTBOBATb
B JHMAJOre WM JHUCKYCCHUU MO CYIIECTBY OOCYyX)JaeMOoW TeMmbl (YMEHHUE 3aaBaTh
BOIIPOCHI, BBICKA3bIBATh CYKXIACHUA OTHOCHUTCIIbHO BBIIIOJIHCHHA Hpe,unaraeMoﬁ 3a1ayu,
YUUTBIBATb MHTCPECHI U COIIACOBAHHOCTDH HO3HHHI>1 APYIruxX y4aCTHHUKOB AuaJiora WJIH
JICKYCCHH);
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pacrno3HaBaTb HeBepOaJbHblE CpeACTBa  OOILEHHUS, IIOHMMaTb 3HA4YCHUE
COLIMAJIbHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHS KOH(IMKTHBIX CUTyallUd, yMETb
CMST4aTh KOH(QIIMKTBI U BECTH I1EPETOBOPHI;

BJIAJETh PA3IMYHBIMH CHOCOOAMU OOIIEHUS W B3aUMOJCHCTBHSA, MOHHMATh
HaMEpPEHUs IPYruX JIIOJEH, MPOSIBIATh YBa)XKUTEIbHOE OTHOIIEHHWE K COOECEIHUKY U
B KOpPpPEKTHOU popme PopMyTupOBaTh CBOH BO3PAKECHHUS;

Pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIb30BAHUEM SA3BIKOBBIX
CPEICTB.

CoBMecTHaAsI 1€AATEJIBHOCTD:

MMOHUMATh U UCTIOJB30BaTh MPEUMYIIIECTBA KOMaHAHOW U MHIMBUAYAIbHOU pabOThI
MIPU PEIICHUU OMOJIOTHYECKON MPOOIIeMbl, 000CHOBBIBATh HEOOXOAMMOCThH TPUMEHEHUS
IpynmnoBbIX (OPM B3aUMOJICHCTBUS MPU PEIICHUH YU4EeOHOU 3a1auu;

BBIOMPATh TEMATHUKY U METOJIbI COBMECTHBIX JIEUCTBHUI C YUETOM OOIIUX HUHTEPECOB
Y BO3MO>KHOCTEMN KaXKJIOTO YJI€HA KOJUIEKTHUBA;

MIPUHUMATH 1I€JT1 COBMECTHOM JEATEIbHOCTU, OPraHU30BBIBATh U KOOPJUHUPOBATH
JEUCTBHS 110 €€ TOCTUKEHUIO: COCTABIAATH IJIaH ICUCTBUM, PACTIPEIETATh POJIA C YUETOM
MHEHUW yYaCTHUKOB, OOCYKJIaTh PE3YJIbTaThl COBMECTHOM pabOThI;

OIICHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJOrO0 yYaCTHUKAa KOMaHJIbl B OOIIMIA
pe3yabTarT Mo pa3padOoTaHHBIM KPUTEPUSIM;

npeasiaraTb HOBBIE TIPOEKTHI, OLIEHWBATh MAEU C [O3UIUU HOBU3HBI,
OPUTMHAJIBHOCTH, MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIISITh MTO3UTUBHOE CTPATErMYECKOE MOBEICHUE B PA3JIMYHBIX CUTYaIIUSX,
MPOSIBJISITH TBOPYECTBO U BOOOPAKEHUE, OBITh MHUIIMATHBHBIM.

PeryasiTuBHBbIC YHUBEpPCAJIbHbIE yUeOHbIE TeHCTBUA

Camoopranusamnus:

HCIIOJB30BaTh OMOJIOTUUECKUE 3HAHUA JJIsl BBISBICHHUS TPOOJEM W MX PEIICHUS
B 'KU3HECHHBIX U YYEOHBIX CUTYAIUAX;

BBIOMpATh Ha OCHOBE OMOJIOTMYECKUX 3HAHWM 11€JIeBbI€ U CMBICIIOBBIE YCTAaHOBKH
B CBOUX JEHUCTBUSX U MOCTYIKaX MO OTHOIICHUIO K KUBOUW MPUPOJIE, CBOEMY 3/I0POBBIO
U 3JI0POBBIO OKPY>KAIOITUX;

CaMOCTOSITENIbHO ~ OCYILIECTBIJISITh O3HABATEIbHYIO JESATEIbHOCTb, BBIABISATH
npoOJsieMbl, CTaBUTh U (OPMYJIHPOBATh COOCTBEHHBIE 3aJauyd B 00pa30BaTEILHOM
JEATEIIbHOCTH U )KU3HEHHBIX CUTYalUsX;

CaMOCTOSITEIIbHO COCTaBIISATh IIJIaH PEIIEHUs MPOOJIEMBbI ¢ y4ETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENOYTEHUIA;

JaBaTh OLICHKY HOBBIM CHUTYaIIUsIM;

pacCHIMPATh PaMKH Y4e€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPETOYTCHHIH;

JienaTh OCO3HAHHBIM BBIOOP, ApPTYMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTH
3a pELICHHUE;
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OLICHUBATh MPUOOPETEHHBIH OIIBIT;

croco0cTBOBaTh (YOPMUPOBAHUIO U TMPOSBICHUIO HIMPOKON 3PYIUIUN B Pa3HBIX
o0nacTax 3HaHWM, TMOCTOSHHO TOBBIMIATH CBOW 0Opa30BaTENbHBIM W KYyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb:

JaBaThb OLICHKY HOBBIM CHUTYalUsIM, BHOCHTb KOPPEKTHUBBI B JEATEIBHOCTb,
OLICHMBATh COOTBETCTBUE PE3YJIbTATOB LIEIISAM;

BJa/IeTh HaBbIKAMM I103HABATEIbHOM pe(iIeKcHH KaK OCO3HAHMS COBEPIIAEMBIX
JEUCTBUM U MBICIIMTENBHBIX MPOLECCOB, UX PE3YJIbTATOB U OCHOBAaHUM, UCIOJIb30BAThH
npu€Mbl peJIeKCUU IS OLIEHKH CUTYalluH, BEIOOPA BEPHOTO PEILICHUS;

YMETH OLICHUBATH PUCKH U CBOEBPEMEHHO IIPUHUMAThH PELICHUS IO UX CHUKECHUIO;

[IPUHUMATH MOTHUBBI U ApIYMEHTBI IPYTUX [IPU aHAIU3€E PE3YJIbTATOB AEATEIIBHOCTH;

IIpunsiTue cedst U APyrux:
MIPUHUMATH ce0sl, TOHUMAasi CBOM HEJIOCTATKU U JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U APTYMEHTBI APYTUX MPU aHAIIA3E PE3YJIbTATOB ICITEIbHOCTH,
pU3HABATH CBOE MPABO U MPABO APYTUX HA OIIUOKU;
pa3BUBaTh CIOCOOHOCTh MOHUMATh MUP C TIO3UIIMH JIPYTOro YeIOBEKA.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHBIC PE3yIbTaThl OCBOCHUS COJIEPKaHUS yueOHOTO npenMeTa «bruomorusy
Ha yriayOJIEHHOM YPOBHE OPHEHTHPOBAHBI Ha oOecreueHre Mpo(UIbHOTO OO0ydeHUs
oOy4arornuxcst 6uonoruu. OHM BKIIIOYAIOT: crieluduyueckue ajis OMOJOTUM Hay4dHBIC
3HAHMS, YMEHUS U CHOCOOBI JCHCTBUH 1O OCBOGHUIO, WHTEPNpPETAUA H
peoOpa30BaHUI0 3HAHWM, BUIBI JCSITCIBHOCTH IO TMOJIYYEHHUIO HOBBIX 3HAHUN M HMX
MPUMEHEHUIO B Pa3IUYHBIX y4EOHBIX, a TaKKE B pPEaJbHBIX KU3HEHHBIX CUTYyaIlUsX.
[IpeameTHBIC PE3yIbTAaThl IPEICTABIICHBI TI0 TOJIaM W3Y4YCHUS.

[IpeameTHBIC PE3yIBTaThl OCBOCHMSI yueOHOTO peamera «buomorus» B 10 kiacce
JIOJKHBI OTPAXKATh:

c(hOpPMHUPOBAHHOCTH 3HAHUI O MECTE U POJIU OMOJIOTHH B CUCTEME €CTECTBEHHBIX
HayK, B (DOPMHUPOBAHHM E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpA, B MO3HAHUHU 3aKOHOB
OPUPOABl W PEIICHUH MPOOJIEeM pPaIMOHATLHOTO MPHUPOONOIL30BaHUs, O BKIIAJE
POCCHIICKUX U 3apyOCS)KHBIX YUEHBIX B pa3BUTHE OUOJIOTHH;

BIQJICHUE  CHUCTEeMOW  OWOJIOTMYECKMX  3HAHWA,  KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAraloIre OMOJIOTHYECKUE TEPMUHBI U TOHATHS (KU3Hb, KJIETKa, OPTaHU3M,
MeTaboJIM3M, TOMEOCTa3, CAaMOPETYJISIMs, CaMOBOCIIPOU3BEACHHUE, HACIEICTBEHHOCTD,
W3MEHYMBOCTh, POCT W Pa3BHUTHE), OHOJOTMUYECKHE Teopun (KIETOYHAS TEOpHs
T. IlIsanna, M. Ilneunena, P. BupxoBa, XpoMOCOMHasi TE€OpUs HACIEACTBEHHOCTHU
T. Moprana), yuenusi (H.1. BaBunoBa — 0 meHTpax MHOT0OOpas3usi U MPOUCXOKICHHS
KyJIbTYPHBIX PAaCTE€HHUI), 3aKOHBI (€AMHOOOpa3usi MOTOMKOB MEPBOrO MOKOJICHMS,
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pacuieryieHusl, YUCTOThI TraMeT, He3aBUCHUMOro HaciemoBanuss [. Mengens,
TOMOJIOTHYECKUX PSAIOB B HacJenICTBeHHOW n3MeHunBocTy H.M. BaBuioBa), MpUHITHAITBL
(KOMILJIEMEHTapHOCTH );

BIIQJICHUE OCHOBHBIMH  METOJAMH HAYYHOTO TO3HAHUS,  HCIOJIb3YEMBIX
B OHOJIOTMUECKUX HCCJICMOBAaHUSAX IKUBBIX OOBEKTOB (OMHCaHWE, HW3MEpPEHUE,
HaOJIOICHHE, SKCTICPUMEHT);

YMEHHUE BBIJEIATh CYIIECTBEHHBIC NPH3HAKH: BHUPYCOB, KJIETOK IPOKAPHOT H
DYKapHOT, OJHOKJIETOYHBIX U MHOTOKJIETOUYHBIX OPraHW3MOB, B TOM YHCJe OaKkTepui,
rpuOOB, pacTeHUH, >XKHUBOTHBIX M YEJIOBEKA, CTPOCHHUS OPTraHOB U CHCTEM OPTaHOB
pacTeHul, JKMBOTHBIX, YEIIOBEKA, IPOIECCOB >KU3HEACATEIBHOCTH, MPOTEKAIOIINX
B OpraHU3Max pacTEHH, )KUBOTHBIX M YEJIOBEKa, OMOJIOTMYECKUX MPOIIECCOB: OOMEHA
BeleCTB (MeTaboyu3M), TPEBpAIEHUsS SHEPruM, OpOKEeHHs, AaBTOTPOGHOTO U
reTepoTpOo(PHOro TUMOB MNHUTaHUS, (POTOCMHTE3a M XEMOCHUHTE3a, MHUTO03a, MeEio3a,
ramMeToreHe3a, JMOpUOTeHe3a, IOCTAIMOPHUOHAIBLHOTO  Pa3BUTHUS, PA3MHOMKEHUS,
WHIWBUAIYAIGHOTO Pa3BUTHSA OpraHu3Ma (OHTOTEHE3a), B3aMMOJCUCTBHS TCHOB,
reTepo3uca, HICKyCCTBEHHOTO 0TOOpa;

YMEHUE YCTAHABJIMBATh B3aMMOCBSI3M MEX]y OpraHOMJIAMU KIETKH U UX
GYHKIUSIMH, CTPOCHUEM KJIETOK Pa3HBIX TKaHEH M WX (PYHKIMSAMHU, MEXKIy OpraHaMH U
CUCTEMaMHU OPTaHOB y PACTCHH, KUBOTHBIX U YEJIOBEKA W HUX (PYHKIUIMHU, MEXKIY
CUCTEMaMHU OPraHOB W MX (GYHKUUSAMH, MEXIY 3TarlaMd OOMEHa BEIIECTB, dTanaMu
KJIETOYHOTO ITMKJIA W JKU3HEHHBIX ITUKIOB OPraHU3MOB, JdTarlaMu 3MOPHOHAIBHOTO
pa3BUTHS, TEHOTUIIOM U (PeHOTUIIOM, (PEHOTUTIOM U (PaKTOpaMH CPeIbl OOUTAHMS;

YMEHUE BBISBIIATH OTIWYUTEIBHBIC TPHU3HAKH JKUBBIX CHCTEM, B TOM YHCIIEC
pacTeHUH, )KUBOTHBIX M YEJIOBEKA;

yMEHUE  MCIOJIb30BaTh  COOTBETCTBYIOIIME  APTyYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTHIO W CHUMBOJIMKY JIJIi JOKa3aTeIhCTBAa POJICTBA OPTraHU3MOB Pa3HBIX
CUCTEMATUYECKUX TPYIIIL;

yMEHHE peniaTh OMOJIOTUYECKUE 3a]]a41, BBISBIISATH IPUUMHHO-CIIEACTBEHHBIEC CBSI3U
MEXIy MCCIIeTyeMbIMH OMOJIOTUYECKUMH TIPOLIECCAMH U SIBIICHUSIMH, JIEJIaTh BBIBOJIBI U
MIPOTHO3bI HA OCHOBAHUU TIOJIYYCHHBIX PE3yJIbTATOB;

YMEHHE BBHITOIHSITH J1a00paTOPHBIC U MPAKTHIECKHE PadOThI, COOMIOAATh MTpaBUIia
pu paboTe ¢ yueOHBIM U Ja00paTOPHBIM 000PYAOBaAHUEM;

YMEHHUE BBIJIBUTATh TUIIOTE3bI, POBEPSATh WX IKCMEPUMEHTATHHBIMUA CPEIACTBAMU,
dbopMynupys 1eNTb WCCIeNOBAHUS, aHAIM3UPOBATh MOMyUYEeHHBIC PE3YNbTaThl U JeNaTh
BBIBOJIBL;

YMEHHE Yy4YacTBOBAaTh B YYEOHO-MCCIIENOBATENbCKOW paboTe TO OHOJIOTHH,
HKOJIOTHH U MEIUIIMHE, POBOIUMOM Ha 0a3e MIKOJbHBIX HAYYHBIX OOIECTB, U ITyOJIUIHO
MPEICTABIIATH MOTYyYEHHBIE PE3yIbTaThl HA YUCHUUECKIX KOH(DEpEeHIIUSIX;

YMEHHUE OICHWBATh dTUYCCKHUE aCIEKThl COBPEMEHHBIX HCCIICIOBAHHWIA B 00JaCTH
Owonmornn W  MeAWIMHBI  (KJIOHUPOBAHMWE, HWCKYCCTBEHHOE  OIUIOJOTBOPEHHUE,
HaIpaBIIEHHOE U3MEHEHNE TeHOMA U CO3aHHE TPAHCTEHHBIX OPTraHU3MOB);
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YMEHHE OCYIIECTBISATh OCO3HAHHBIA BbIOOp Oynymed mnpodeccrnoHanbHOM
NESITEeTPHOCTH B O0JIACTH OHMOJIOTMH, MEUIMHBI, OWOTEXHOJOTHH, BETEpPHHAPHH,
CENIbCKOTO XO3SIIICTBA, MHILEBOW IMPOMBIIUIEHHOCTH, YITyOIsTh MO3HABATEIbHBIH
MHTEpEC, HaNpaBICHHBIH Ha OCO3HAHHBIA BBIOOP COOTBETCTBYIONIECH mpodeccuu M
OPOJOJDKEHHEe  OMOJIOTMYECKOTO  OOpa3oBaHMS B OpPraHM3alUsAX  CPEIHETO
po¢eCCUOHATBFHOTO U BBICIIIET0 00pa30BaHMUA.

[IpeameTHBIE pe3ybTaThl OCBOCHUS yueOHOTO npeamera «buonorus» B 11 kiaacce
JOJKHBI OTPaXKaTh:

c(hOpMHUPOBAHHOCTh 3HAHUI O MECTE U POJIK OMOJIOTMH B CUCTEME €CTECTBEHHBIX
HayK, B (OPMUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYYHON KapTHHBI MUDA,
B MMO3HAHUM 3aKOHOB MPHUPOBI U PEIICHUU YKOJOTUUECKHUX MPOOJIEeM YeIOBEYEeCTBa, a
TaK)Ke B PEIIEHUH BOIIPOCOB PAIMOHAILHOTO TPUPOAOIOIB30BaHUS, U B GOPMHUPOBAHUU
IIEHHOCTHOTO OTHOUIEHUSI K MPUPOJIe, OOIIECTBY, YEIOBEKY, O BKJIAJE POCCUMCKUX U
3apyOeKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE OHOJIOTHH;

YMEHHME BJIQJIETh CUCTEMOM OHWOJIOTHYECKMX 3HAHUW, KOTOpas BKIHOYAET
OTpeIeSICHUs] U TIOHUMAHUE CYITHOCTH OCHOBOTMOJIAralIINX OMOJIOTMYECKUX TEPMUHOB
W TOHATHH (BUI, dKOCHUCTeMa, Ouocdepa), OMOJIOTrHYECKHE TEOpUH (PBOIIOLMOHHAS
teopust U. JlapBuHa, cuHTeTHYeckas Teopus 3Bosronuu), yuenus (A.H. CesepuoBa —
O MyTSIX W HampaBieHusx sBomtouuu, B.M. Bepnaackoro — o Ouocdepe), 3aKoHbBI
(renetnueckoro paBHoBecusi Jx. Xapau u B. BaitnOGepra, 3apojbliieBoro cxojcTBa
K.M. bapa), npaBuia (Munumyma FO. JIubGuxa, 5K0JIOTMYECKOW MUpPaMUAbl SHEPIUH),
runoTesbl (Tunore3a «mupa PHK» V. I'unbeprta);

YMEHHE BJIaJ€Th OCHOBHBIMM METOJIaMH HAy4YHOTO TO3HAHUSI, UCIOIb3YEeMbIMU
B OHOJOTHYECKUX MCCIEAOBAHUAX JKUBBIX OOBEKTOB M HSKOCUCTEM (OIHCAHWUE,
U3MEpEeHue, HaONIOJEHHe, OKCIEPUMEHT), CHOCO0aMHU BBISIBJICHUS W  OIICHKH
aAHTPONOTEHHBIX U3MEHEHUN B MPUPOJIE;

YMEHHE BBIACISITH CYIIIECTBEHHBIC MPU3HAKHU: BUJIOB, OMOTEOIIEHO30B, SKOCUCTEM U
ounocdepspl, CTAOUIM3UPYIOLIETO, IBUKYILETO U Pa3pbIBAIOIIET0 €CTECTBEHHOTO 0TOOPA,
aJIONAaTPUYECKOT0 U CUMITATPUUECKOTO BUIA000pA30BaHUs, BIMSHUS ABWXKYIIUX CHJII
ABOJIIONMM HAa TEHOMOHA MOMYJSAINH, MPUCIIOCOOJICHHOCTH OPTraHU3MOB K Cpee
oOuTaHus, YepeAOBaHUs HAIpaBJICHUU DBOJIIOIMU, KPYrOBOPOTAa BEIIECTB M IOTOKA
SHEPI'UM B IKOCUCTEMAX;

YMEHHUE YCTaHABJIMBATh B3aUMOCBSI3U MEXKIY MPOIECCaMU SBOJIIOIUH, ABUKYIIIUMHU
CUJIaMU aHTPOTOTE€HE3a, KOMIIOHEHTaMHU Pa3IMYHbIX SKOCUCTEM U MPHUCIIOCOOJICHUSIMU
K HUIM OPTaHU3MOB;

YMEHUE BBISIBISATh OTJIMYUTEIbHBIC TPU3HAKY KUBBIX CUCTEM, MPUCTIOCOO0TIEHHOCTh
BUJIOB K cpejie oOuTaHMs, a0UOTUYECKUX W OMOTHYECKUX KOMIIOHEHTOB JKOCHCTEM,
B3aMMOCBSI3€1 OPraHu3MOB B COOOIIECTBaX, AHTPOMOTEHHBIX U3MEHEHUM B 9KOCHUCTEMAX
CBOEH MECTHOCTH;

YMEHUE  UCIIOJIb30BaTh  COOTBETCTBYIOIIME  aAPTYMEHTHI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY ISl I0Ka3aTelIbcTBa POJCTBA OPTraHM3MOB pa3HBIX
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CUCTEMATUYECKUX TPYII, B3aMMOCBSI3M OPTaHW3MOB W CpPEIbl OOWTaHUS, C€IMHCTBA
YeJIOBEUECKHUX pac, HEOOXOAMMOCTH COXpPaHEHUsI MHOT00Opa3usi BUJIOB M 9KOCUCTEM Kak
YCIJIOBUSI COCYIIIECTBOBAHUS IPUPOIBI U YEIIOBEUECTBA;

yMEHHE peniaTh OMOJIOTUYECKUE 3a]]a41, BBISBIISATH IPUUMHHO-CIIEACTBEHHBIE CBSI3U
MEXIy MCCIIeTyeMbIMH OMOJIOTMYECKUMH MIPOLIECCAMU U SIBIICHUSIMH, JI€JIaTh BHIBOJIBI U
MPOTHO3bI HA OCHOBAHUU MOJIYYCHHBIX PE3yJIbTaTOB;

YMEHUE BBIMOIHATH JJA0OPATOPHBIE U MPaKTUYECKUe paboThl, COOII0ATh MpaBHiia
npu paboTe ¢ ydeOHBIM U J1a00paTOPHBIM 000PY10BaHUEM;

YMEHHUE BBIIBUTATh TUIIOTE3bI, TIPOBEPSATh WX IKCMEPUMEHTATHHBIMHA CPEIACTBAMU,
dbopMynupys LeNb UCCIeNOBAHUS, aHAIM3UPOBATh MOMYyUYEHHBIC PE3yNbTaThl U AeNaTh
BEIBOJIBL;

YMEHHE Y4YacTBOBaTh B Y4eOHO-HCCIIEIOBATEIbCKOW paboTe 1o OHOJIOTHH,
HKOJIOTHH U MEIUIIMHE, IPOBOIUMOM Ha 6a3e MIKOJIbHBIX HAYYHBIX OOIIECTB, U IMyOIMYHO
MPEICTABIIATH MOJYyYEHHBIE Pe3yIbTaThl HA YUCHUUECKUX KOH(DEPEeHIIUSIX;

yMEHHUE OIICHUBATh THIOTE3bl U TEOPHUU O MPOUCXONKICHUU KU3HU, YEIOBEKA U
YeJIOBEYECKUX pac, O TMPHUYMHAX, MOCIHEACTBHSIX M CHOCO0axX MpeaoTBpaIleHuUs
ri100aJpHBIX U3MEHEHUH B Onocdepe;

YMEHUE OCYIIECTBIIATh OCO3HAHHBIA BBIOOp Oyaymieil mnpodeccuoHaTbHOR
NEATETLHOCTH B 00OJACTH OMOJIOTHH, SKOJOTHH, MPHUPOIONOIL30BAHMS, MEIHUIIMHBI,
OMOTEXHOJIOTUM, TICUXOJIOTUH, BETEPUHAPUHU, CEIIBCKOTO XO35AWUCTBa, MHUIIEBOM
MPOMBINIUICHHOCTH,  yIAyOJsATh  TO3HABATENBHBIA  HMHTEpPEC,  HAINPaBJICHHBIN
Ha OCO3HAHHBIN BEIOOP COOTBETCTBYIOIIEH Mpodeccrr U MPOA0HKEHUE OMOJIOTHYECKOTO
oOpa30oBaHUs B OpraHu3aIMsaX CpeaHero npohecCuoHaIbHOTO U BBICIIETO 00pa30BaHUs.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
No HaumenoBanne tem | KonuuectBo OcHOBHBIE BUJIbI ACSITEILHOCTH
[IporpamMmmHoO€ coaepKaHue
1/ y4eOHOT0 MpeaMeTa 4acoB 00yYaroIIMXCs
1 | Tema «buoJiorusi Kak HayKa»
1.1 | buonorus kak 1 CoBpemeHHas Ouoorus — PackpsiBaTh conepxaHne TEPMUHOB U

KOMITJICKCHAsI HayKa
1 KaK 4acCTh
COBPEMEHHOTO
oO1ecTBa

KOMILUIEKCHas Hayka. KpaTkas ucropust
pa3BuTHUs Ouosnoruu. buonorudeckue
HayKH{ U U3y4aeMble UMHU IPOOIEMBI.
dyHaaMeHTalbHbIE, TPUKIIAIHBIE U
MOMCKOBBIC HAYYHBIE UCCIICIOBAHUS

B OMOJIOTHH.

3HadeHune 6MosIoTuu B HGOPMUPOBAHUH
COBPEMEHHOU €CTECTBEHHO-HAYYHOM!
kaptunbl mupa. [Ipodeccun,
CBsI3aHHBIC C OMOJOTHEH. 3HAUCHUE
OMOJIOTHY B IPAKTUYECKOMN
JIEATEIIbHOCTH YEJIOBEKA: MEJUIIUHE,
CEJIILCKOM XO03S5MCTBE,
MIPOMBIILJICHHOCTH, OXPaHE MPUPOIBI.
JdeMoHcTpanuu

[TopTpeTtsl: Apuctorens, Teodpacr,
K. JIunnen, JK.b. Jlamapk, Y. /{apBuH,
VY. T'apsen, I'. MeHnens,

B.U. Bepnanckui, 1.11. I1aBnos,

MOHSTUI: HAYYHOE MUPOBO33PEHHUE,
Hay4Has KapTUHA MUpPa, HAYYHbIN
METO/I, TUIIOTE3a, TEOPHUSL, METOBI
HCCIICIOBAHUS.

XapaxkTepuzoBaTh OMOJIOTHIO KaK
KOMILUIEKCHYIO HAayKy, €€ MECTO U POJIb
CpellN IPYTUX €CTECTBEHHBIX HAYK.
Or1eHuBaTh BKJIAJ] OTCYSCTBEHHBIX
Y4EHBIX B Pa3BUTHE OMOJIOTHH.
O1eHrBaTh POJIb OMOJIOTHYCCKHIX
OTKPBITAM U UCCIIEIOBAHUN B PA3BUTUU
HayKHU U ITPAKTUUYECKOMN JAEATEIHbHOCTH
JIFOJICH.

[lepeuncnsats npodeccuu, CBI3aHHbIE
C COBPEMEHHOM OHOJIOTHEH.
[IpuBOIUTH IPUMEPHI TPAKTUUECKOTO
HCIIOJIB30BaHUs JOCTHIKECHHUI OMOJIOTUH
B MEIUIIMHE, CEILCKOM XO035MCTBE,
MIPOMBIIJICHHOCTH U OXPaHE MPUPOIbI
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N.1. Meunuxkos, H.. BaBuos,

H.B. Tumodees-PecoBckuii,

Ix. Yorcon, ®@. Kpuk, /I.K. benses.
Tabnuitel u cxeMbl: «CBs3b OMOJIOTHH
C IpyruMu Haykammn», «Cucrema
OMOJIOTUYECKUX HAYK

Htoro yacos 1o teme 1
2 | Tema «7KuBble cucTeMbl U UX U3yYEHHE»
2.1 | )KuBbie cuCTEMBI U UX 1 JKuBbI€ CUCTEMBI KaK IPEAMET PackpsiBaTh coaepkaHue TEPMUHOB

CBOMCTBA

n3ydeHus orosoruu. CBOMCTBA KUBBIX
CUCTEM: €IUHCTBO XUMHUYECKOI'O
COCTaBa, IUCKPETHOCTH U LEJIIOCTHOCTb,
CJIO)KHOCTB U YIIOPSIIOUYEHHOCTD
CTPYKTYPBI, OTKPBITOCTb,
camMOOpraHu3aIus,
CaMOBOCIIPOU3BEJICHHUE,
pa3apaxkuMOCTh, U3MEHYUBOCTb,

POCT Y pa3BUTHE.

JeMmoHcTpanuu

Tabmmibel 1 cxeMbl: «OCHOBHBIC
MIPU3HAKU )XKU3HW», «bruonornueckue
cucTeMbl», «CBOMCTBA KUBOM
MaTEpUN»

Y IOHSTHI: )KUBas CUCTEMa, DJICMCHT,
MOJICUCTEMA, CTPYKTYPA; OTKPBITOCTD,
BBICOKAs yIOPSA0YCHHOCTb,
YIIPaBISIEMOCTh, UEPAPXUUYHOCTD.
XapakTepu3oBaTh CTPYKTYpy U
CBOMCTBA JKUBBIX CUCTEM, OTIINUHMS
XHMHYECKOT'0 COCTaBa 00BEKTOB YKUBOM
Y HEXKUBOU MPUPOBI, OOIIUI TPUHITUTIT
KJICTOYHOM OpraHu3aIiuy >KMBbIX
CHCTEM.

CpaBHUBAaTH OOMEHHBIE TTPOLIECCHI

B HE’)KMBOW W KUBOU MPHUPOJIE;
pPacKpbIBaTh CMBICI PEAKIIUM
MeTaboJIn3Ma.

OOBSICHATH MEXaHU3MBI
CaMOpPETYJISILINY KUBBIX CUCTEM
Pa3JIMYHOTO UEPAPXUUECKOTO YPOBHSI;
PaCKpbIBATh CYyTh IPUHIIUIIOB

43




MOJIOKUTEIIBHON U OTPULIATEIILHOM
0o0paTHOM CBSI3HU.

AHanM3MpOBaTh CBOMCTBA
CaMOBOCITPOU3BEICHUS, POCTA U
Pa3BUTHUSL OPTAHU3MOB

2.2

YpoBHEBas
OpraHU3alus KUBBIX
CHUCTEM

YpOBHU OpraHU3allH KUBBIX CUCTEM:
MOJIEKYJISIPHBIN, KIETOYHBIMH,
TKAHEBBIN, OPraHU3MEHHBIH,
MOIMYJISILIMOHHO-BUI0BOM,
HKOCUCTEMHBIH (OMOTeOIICHOTUYECKHIA ),
ouochepnsriit. [1pomeccs,
MIPOUCXOSIINE B )KUBBIX CUCTEMAX.
OcHOBHBIE ITPU3HAKH KUBOTO. JKU3HB
Kak (hopMa CyIIeCTBOBAHHUS MAaTEPUHU.
Haykwu, n3yydaromme x1Bbl€ CUCTEMBI
Ha Pa3HbIX YPOBHSAX OpPTaHU3AIUH.
N3yuenue xkuBbIX cucteM. MeToibl
ouosiornyeckoi Hayku. HaGmronenue,
U3MEpPEHUE, SKCIIEPUMEHT,
CHUCTEMAaTHU3aLMsl, METAAHAIINS.
IToHsiTHE 0 3aBUCUMOM U HE3ABUCUMOU
nepemeHHou. [Inannposanue
akcrepuMenTa. [locranoBka n
npoBepka runore3. Hynesas runoresa.
[TonsiTne BEIOOpKH 1 €€
JIOCTOBEpHOCTH. Pazopoc

B OMOJIOTMYECKUX JaHHbIX. OlleHKa

PackpriBatTh copepxaHue TEPMUHOB U
MOHATUM: OOMEH BEILIECTB U
MIPEBPALIECHUE YHEPTUH,
CaMOBOCITPOU3BE/ICHHUE,
CaMOpEryJIsiLMs, Pa3BUTHE, )KU3Hb,
Hay4HbIN (aKT, HAYUHBIA METO/I,
npoOJieMa, TUIIOTE3a, TEOPHs, MPABUIIO,
3aKOH.

[lepeuncnaTh NpU3HAKU KUBOTO.
XapakTepu30BaTh OCHOBHBIE YPOBHHU
OpraHU3alliU KUBBIX CUCTEM U METOBI
OMOJIOTUYECKUX UCCIICTIOBAHUN.
OnuceIBaTh 0COOCHHOCTH,
XapaKTEepPHBIE I KaXKI0T0 YPOBHS
OpraHu3alyy KUBOTO.

HaspiBaTh Hayku, U3y4arolnue KUBbIE
CUCTEMBbI Ha Pa3HbIX YPOBHSIX
OpraHU3allUu.

CpaBHUBATH MEXAY COOOM KUBBIE
CUCTEMBI Pa3HBIX YPOBHEN
OpraHM3ally U MIPOUCXOISAIINE B HUX
IIPOLIECCHI.
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JIOCTOBEPHOCTH MOJYyYEHHBIX
pe3ynbTatoB. [[puunHbI HCKaXKEHUS
pe3yabTaToB SKciepumeHnTa. [lonstue
CTaTUCTHYECKOTO TECTA.
JleMoHCTpanun

Tabmuirbl U cXeMbl: «YPOBHU
OpraHU3allU KUBOW TPUPOJIBIY,
«CTpoeHue KUBOTHON KIIETKNY,
«TxaHu )XUBOTHBIX», «CUCTEMBI
OpPTaHOB YEJIOBEUYECKOTO OPTaHU3Ma,
«buoreonenos3y, «buochepar,
«MeToabl u3y4eHus KUBOU IPUPOJIBDY.
Oo6opynoBanme: 1ad0paTopHOE
o0opyioBaHUE TSI IPOBEACHUS
HaOJII0JICHUH, N3MEPECHUH,
HKCIIEPUMEHTOB.

IIpakTnuyeckast padora
«Mcnonb30BaHUE pa3IMYHBIX METOJIOB
MIPU U3YUYEHHUH JKUBBIX CUCTEM.

[loka3bIBaTh pOJIb THIIOTE3 U TEOPUUI
B (D)OPMUPOBAHUH €CTECTBEHHO-
HAay4YHOM KapTUHBI MUPA

Htoro yacos 1o teme
3 | Tema «buoJiorust KJIeTKN»
3.1 | McTopust OTKPBITUS U Knerka — cTpykTypHO- PackpsiBaTh coziep:kaHue TEPMUHOB U

U3YYEHUS KIIETKH.
Kiierounas teopus

(GyHKUIMOHATIbHAS €IMHUIIA dKUBOTO.
Hctopust OTKPBITHS KIIETKH.

Pa6otel P. I'yka, A. JleBeHnryxka.
Knerounas teopus (T. I1IBanH,

M. llIneiinen, P. BupxoB). OcHOBHBIE

TIOHSAITUM: KJIETKA, OPTraHeIIbI,
AYKAPUOTHI, TPOKAPUOTHI, BUPYCHI,
IIUTOJIOTHS (KJIETOYHASI OUOJIOTHS ),
KJIETOYHAsI TEOPHUSI.
XapakTepu3oBaTh OCHOBHBIE 3TAIbI
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MIOJIOKEHUSI COBPEMEHHOM KJIETOYHOM
TEOpHUH.

JleMoHCTpanun

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

Ob6opynoBanme: CBETOBOM MUKPOCKOIT;
MUKpPOTIpEnapaTbl paCTUTEIbHBIX,
YKUBOTHBIX U OAKTEPUATIbHBIX KIIETOK

Pa3BUTHS ITUTOJIOTHH KaK HAYKH U €€
oopMIIeHUE B KIIETOYHYIO
OMOJIOTHIO.

[ToxasbIBaTh BKJIA] YUEHBIX-OMOIOTOB
B U3YYCHHUE KIETOYHOTO CTPOCHUS
OpPTraHHU3MOB.

[lepeuncasaTb OCHOBHBIE ITOJIOKEHHUS
KJIETOYHOU TEOPUH, OOBSICHATD €€ POJib

B ()OPMUPOBAHNH €CTECTBEHHO-
Hay4YHON KapTUHBI MHpA.
[IpuBOAMTH NOKA3ATEIBCTBA
POJACTBA OPTaHU3MOB

C MCIOJIb30BAHUEM TOJIOKEHUN
KJIETOYHOHN TEOPHUH

3.2

MeTtonbl
MOJIEKYJISIPHOU 1
KJIETOYHOM OMOJIOTUU

MeToabl MOJIEKYJIIPHOW U KJIETOYHOU
OMOJIOTUU: MUKPOCKOIIHS,
xpomarorpadusi, 3IeKTpodope3, METO
MEUEHBIX aTOMOB, AuddepeHImaIbHoe
1eHTpUyTrupoBaHue,
KyJIbTUBUPOBAHUE KIIETOK.

H3zyuenue pukcuposanHvix Kiemox.
DIIEKTPOHHAS! MUKPOCKOTIUSI.
Kongoxanvnas muxpockonus.
Bumanvnoe (npudsixcusnennoe) uzyuenue
KIeMmOoK.

JemMoHCcTpanumn

PackpbiBaTh cofepkaHue TEPMUHOB U
MOHSTUI: MUKPOCKOIIMPOBAHUE,
IIPUTOTOBJIEHUE CPE30B,
nupdepeHranbHoe OKpaIuBaHUE,
xpomartorpadus, daeKTpodopes, MeToa
MEUEHBIX aTOMOB, LIECHTPU(YTUPOBAHUE,
METOJ KYJbTYpPbl KJIETOK U TKaHEH,
MeTtoJ pekoMOnHaHTHRIX JIHK.
XapakTepu3oBaTb OCHOBHBIE METO/IbI
U3Y4YEHUS KUBOU MPUPOJIBI.

I'oTOoBUTH BpeMEHHBIE
MUKpOIpenaparhl, pacCMaTpUBaTh UX
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Tabauiel 1 cxembl: «CBETOBOI
MHKPOCKOT», « DJEKTPOHHBIN
MHKpOCKOT», «IcTOpHs pa3BUTHS
METOJI0B MUKPOCKOTIUIY.
O0opyaoBaHme: CBETOBOM MUKPOCKOIT,
MHKpOIpEnapaThl paCTUTEIbHBIX,
YKUBOTHBIX M OAKTEpUATBHBIX KJIETOK.
IIpakTnueckasi padora

«3yyeHne MeTo10B KJIIETOYHOH
ounonoruu (xpomartorpadus,
anexkTpodopes, nuddepeHimaiTrHoe
uentpudyruposanue, [T11P)»

B CBETOBOW MHUKPOCKOII U JIeNIaTh
OIMCaHMUE.

OOBSICHATH U COONIOAATH NTPABUIIA
TEXHUKA MUKPOCKOTIUPOBAHUS

Nroro yacos o teme 2
4 | Tema «XuMu4ecKkasi OpraHu3anus KJIeTKm»
4.1 | XuMu4ecKui cOCTaB 2 XUMHUUYECKHM cOCTaB KJIETKU. Makpo-, | PackpsiBath cojep:kaHne TEPMUHOB U

kietku. Boma n
MHHEpPAJIbHbIC
BeIIleCTBa

MHKpPO- U YIIbTPAMHUKPOIJIIEMEHTBHI.
Bopa u €€ ponb Kak pacTBOpHUTEIIS,
peareHra, yuactue

B CTPYKTYPUPOBAHUU KIIETKH,
TeIoperyiasiuuu. MuHepaibHbIe
BEII[ECTBA KJIETKU, UX OMOJIOTHYECKas
poJib. POJIb KATHOHOB U AaHUOHOB

B KJIETKE.

JeMoHcTpanuu

[uarpammel: «Pacnpenenenue
XUMHYECKHUX JIEMEHTOB B HEXKUBOU
npupone», «Pacnpenenexnue

HOHSITUNA: AIEMEHThI-OMOTEHbI, AUIOJb,
BOJIOPOJIHASI CBSI3b, TUAPO(QUIBLHOCTD,
ruApopoOHOCTh, TYpProp, MUHEPAIbHbBIE
BeIeCTBa, Oy(pepHbIE CUCTEMBI,
AHUOHbI, KATUOHBI.

[Tepeuncnarh 0COOEHHOCTH
XUMHUYECKOTO COCTABA KIETKHU.
Paznnuars Makpo-, MUKpPO- U
YIBTPAMHUKPO3JIEMEHTBI, BXOSIIHNE

B COCTaB JKMBOT'O U UX POJIb

B OpraHU3Me.

XapakTepu3oBaTh CTPOCHUE U CBOKWCTBA
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XUMHUYECKUX JIEMEHTOB B )KUBOU
IIPUPOLIEN.

Tabsumub! u cxemsl: «Ilepuonnueckas
Ta0JINIa XUMUYECKUX DIIEMEHTOBY,
«CTpoeHre MOJIEKYJIbI BOJBD,
«BemiecTBa B cocTaBe OpraHU3MOBY

BOJIbI; OOBSICHATH MPUUYUHBI €€ 0COOBIX
CBOMCTB M ()YHKIIUU B KJICTKE.
[Toka3bIBaTh pOJIb KATUOHOB U AaHUOHOB
B 00€CIeueHUH! MPOIIECCOB
KUZHEJEATEIbHOCTU (OCMOPET YIS,
cO37laHMe MEMOPAHHOTO MOTEHITNAIA,
peryJsnus paboTbl OEJIKOB), pabOTHI
OydepHBIX cucTeM.

YcranaBiauMBaTh B3aUMOCBSI3b CTPOCHHUS
U QYHKIIMY HEOPTaHUYECKUX BEIIECTB
KJIETKU

4.2

OpraHnuueckue
BEIIIECTBA KJIETKHU —
Oenku

Opranuyeckue BEIIECTBA KIETKH.
buonornueckue nonumepsl. benku.
AMUHOKHCIIOTHBIA COCTaB OEJIKOB.
CTpyKTYyphl OCIIKOBOI MOJICKYJIHI.
[lepBuuHas cTpykTypa Oenka,
NenTuHas cBa3b. BropuuHasi,

TPETUYHAsA, YETBEPTUYHAS CTPYKTYPBI.

Henatypanus. CBoiicTBa OEIKOB.
Knaccuduxarus 6enxos.
bronornyeckue GpyHKIIMH OCITKOB.
Ilpuomneot.

JeMoHcTpanuu

[Toprper: JI. [TonuHr.

Tab6mmibt u cxembl: «CTpoeHHe
MOJIEKYJIbI OeKa», « CTpyKTyphl
OEJIKOBOW MOJIEKYJIBI.

PackpbiBaTh copepkaHue TEPMUHOB U
HOHSITUI: MOHOMEPBI, OJIUMEPHI, OEIOK
(mpoTeuH), NEeNnTUJl, aAMUHOKHUCIIOTA,
NEeNTH/IHAs CBA3b, MOJIMIIETITU,
JeHaTypalus, peHaTypauus,
I00yIIsipHbIE U PUOPUILISIPHBIE OCJIKH,
IPUOHBI.

XapaktepuszoBaTh OCITKH, UX
CTPYKTYPHYIO OPraHU3alUI0 U PYHKIUH
(cTpyKTypHasi, SHepreTuyeckKas,
CUTHAJIbHASL, PEryJIsITOpHAas,
JBUTATEIbHAs, 3aIIUTHAS,
(dbepMeHTaTUBHAS ).

Ha3zpiBaTh XMMHUYECKUE OCHOBBI
dbopMUpOBaHUS CTPYKTYp OEIKOBON
MOJIEKYJIBI.
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OobopynoBanme: XUMUYECKAS IOCYJA U
o0opyI0BaHUE.

JlaboparopHnasi paGora
«OOHapyxeHHe OEIKOB C TOMOIIBIO
KaueCTBEHHBIX PEaKIIHil»

[TpuBOIUTE IpUMEPHI GUOPUIUTSIPHBIX,
III00YJISIPHBIX OEJIKOB.

BEBIONHATE KaueCTBEHHBIE PEAKIHH
Ha 0OHapyKeHHE OCJIKOB B KJIETKE;
OOBSICHATH MOJTYYCHHBIE PE3YIbTAThI

4.3 | Opranuyeckue YraeBoasl. MoHOCaxapu/sl, PackpriBaTh copepkaHue TEPMUHOB U
BEIIECTBA KIJIETKU — JMCcaxapubl, OJTUTOCaXapuibl U MOHSATHUH: YTIEBOIBI, MOHOCAXAPH/IHI,
YTIEBOBI nonucaxapuabl. OOIIMH TIaH CTPOEHUS | JUCaxapHubl, OJUTOCaXapu/Ibl,

U (HUBUKO-XUMHUYECKHE CBOMCTBA MOJIMCAaxapuibl, TII0K03a, pubo3a,
yriieBos10B. buonornyeckue GyHKIMU | 1€30KCHpU003a, JaKTO3a, MalbT03a,
YTJIEBOJIOB. caxapo3a, KpaxmaJl, [IMKOTEH,
JdeMoHCcTpau LEJUTIOJIO3A.
Tabnuiibl v cxembl: «CTpoeHuE KnaccuduimpoBats yrieBosI
MOJIEKYJI YTIIEBOIOB) IO CTPOCHHIO U TIEPEUUCIISITH MX
GyHKLIHH.
[IpuBOIUTH IPUMEPHI PA3TUIHBIX
YTJIEBOJIOB (MOHOCAaXapu/IoB,
JMCaxapuI0B, OJUTOCAXapUIOB,
MOJIMCaXapuioB)

4.4 | Oprannyeckue Jlumuasl. I'napodunibHo-THAPOPOOHBIE | PackpbIBaTh copepxaHue TEPMUHOB U
BEIIECTBA KIJIECTKU — cBoiicTBa. Knaccudukarus munumos. MOHATHUH: JIUIHIBI, TPUTJTAIICPUIBI,
JIUTTA B Tpurnuuepunasl, Gochoaunuabl, BOCKU, | hoCHOTUIHIBI, BOCKH, CTEPOHILI,

cTepoubl. bronornueckne GyHKIIMN
munuaoB. OO1ue cBoiCTBa
OMOJIOTMYECKUX MEMOpaH — TeKy4eCTh,
CIIOCOOHOCTH K CaMO3aMBIKaHHIO,
MOJTYITPOHUIIAEMOCTb.

JIATIOTIPOTEUHBI, TJIUKOJIUAHU/IBI.
KiraccudunmpoBaTs AT IBI
110 CTPOEHUIO; XapaKTEPU30BaATh UX

byHKITUN
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JleMoHCTpanun
Tabauue! u cxembl: «CTpoeHue
MOJIEKYJT JTUITUA0B

4.5

HyxnennoBsie
kucnoTel. CTpoeHue u
¢bynkiuu JJHK, PHK,
ATOD

Hyxkneunossie kucnotsl. JIHK u PHK.
CrpoeHue HyKJIIEMHOBBIX KUCJIOT.
Hyxkneoruapl. [puHmun
KOMILIeMEHTapHOCTH. [IpaBuiio
Yapradda. Ctpykrypa JHK — nBoiinas
CIUpalib. MECTOHAXOXKICHUE U
ounonornyeckue pynkuun JHK. Buas
PHK. ®ynkiuu PHK B kietke.
Crpoenne monekynsl ATO.
Makpoasprudeckue CBs3u B MOJIEKYJIe
AT®. buonorunueckue pyHkiuu ATO.
BoccTraHoBi€HHBIE IEPEHOCUHMKHU, UX
(GyHKUMHU B KIETKE. /[pyaue
HyKkaeozuompugocgamor (HTD).
CexBenupoBanue JTHK. Memoowi
2EHOMUKU, MPAHCKPUNIMOMUKU,
NPOMEOMUKU.

JdemoHcTpanuu

IToptpersl: [Ix. Yorcon, @. Kpuk,

M. Yunkunc, P. ®pankiaun, @. Caurep,
C. IIpy3unep.

Tabauue! u cxembl: «HykienHoBbie
KHUCIIOTBD», « CTpOEHUE MOJIEKYIIbI
ATODy.

PackpriBaTh copepxkaHue TEPMUHOB U
MOHATUM: 1€30KCUPUOOHYKIICMHOBAs
kuciora (JIHK), pubonyknennoBas
kuciota (PHK), nykneorun, Hykieo3uu,
a30TUCTHIC OCHOBAaHUS, aJICHUH, TyaHUH,
LWTO3UH, TAMUH, ypaiui,
KOMIUIEMEHTapHbIE OCHOBaHMS,
aneHosuntpudocdar (ATD),
MaKpO3prudecKas CBs3b,
CEKBEHHUPOBAHKE, TCHOMHUKA,
TPAHCKPUNTOMUKA, TPOTECOMUKA.
XapakTepu3oBaTh, ONKUCHIBATH U
CXeMaTH4eCKH N300pakaTh CTPOCHUE
nykieoruna JIHK u nBoitHo# criupanu
JIHK, cexBenupoBanue /JHK.
OnuceiBaTh npouecc pernukauu JJTHK
B KJICTKE U Ha3bIBAaTh €T0
OMOJIOTUYECKOE 3HAYECHUE.
XapakrepusoBarb Qpynkiuu JTHK.
Pasznuuats ctpyktypy u ¢pynkiun PHK.
OnuchIBaTh MPOLIECC TPAHCKPHUIILIHH.
CpaBHUBATH HYKJIIEMHOBBIE KUCIIOTBI
(JIHK u PHK).

Xapaktepu3oBaTh 0COOCHHOCTH
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OobopynoBanme: XUMUYECKAS IOCYJA U
o0opy10BaHUE.

JlaboparopHnasi paGora
«HMccnenoBanue HyKJIIEMHOBBIX KUCIIOT,
BBIJICJICHHBIX U3 KIIETOK Pa3IuYHbIX

ctpoenust u pynkuun ATO.
®opmyupoBaTh U OOBSICHATH TPUHITHIT
KOMILJIEMEHTAPHOCTH U TIPABUIIO

Yapradda

OpraHU3MOBY
4.6 | MeToabl CTPYKTYPHOM 1 CrtpykTypHas OHOJIOTHS: PackpwiBath copepkaHue TEPMUHOB U
onoJsioruu OonoxumMmuveckue u onopuznueckue MOHATUI: MOJICTUPOBAHUE,
HCCJIEIOBAHUSI COCTaBa U KOMITbIOTEPHBIN JU3aliH.
MIPOCTPAHCTBEHHOM CTPYKTYPbI [lepeuncriaTh MepCIeKTHBHBIC
ouomornekyn. Mooenuposanue HaIpaBJICHUS HAyYHBIX UCCIEIOBAHUI
cmpykmypol u (pyHKYutl OUOMOAEKYA U | B CTPYKTYPHON OMOJIOIMH, paCKpPhIBATh
ux komn.iexcos. Komnvromepmoiti WX 3HAYCHUE JIJIST MEIUITUHBI U
OU3AUH U OP2AHUYEeCKULL CUHME3 CEJIbCKOTO XO3MCTBA
OUOMONEKYT U UX HENPUPOOHBIX
ananozoe
HToro yacoB 1o Teme 10
5 | Tema «CTpoeHne n (PYHKIMH KJICTKID
5.1 | Tumsl KIETOK. 1 Tunel KIETOK: 3yKapuoOTHIECKas U PackpriBath copepxanne TEPMUHOB U
[Tpoxapuotudeckas npokapuotuyeckas. CTpyKTypHO- MOHATHUH: TPOKAPUOTHUICCKAs KJIETKa,
KJIeTKa (byHKIIMOHATBHBIC 00pa30BaHUS KJIETOYHAsI CTCHKA, MyPEHH,
KJIETKHU. dboTOCUHTETUYECKIE MEMOpaHHI,

CTtpoeHue npoKapuOTHUECKON KIETKH.
Krnerounast crenka 6akTepuil U apxei.
Oco00EeHHOCTH CTPOCHUS
reTepoTpodHON U aBTOTPOPHOM

(bnaremH.

XapakTepu3oBaTh GOPMY B pa3Mepbl

MPOKAPUOTUIECKUX KIETOK; (PYHKITUN
TeHETUYECKOT0 anmnapara mpoKapHoT.
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MPOKAPUOTUYECKUX KIETOK. MecTo u
POJIb TPOKAPHOT B OMOIIEHO3aX.
JleMoHCTpanun

Ta6auip! u cxembl: «CTpoeHHE
YKapUOTHUYECKOH KIIeTKn», «CTpoeHue
MPOKAPUOTUYECKON KIICTKI

OnuceIBaTh MPOIIECC
CIIOpo0Opa30BaHUsl, OTMEYATH ErO
3HAYCHHUE )11 BBDKUBAHUS OaKTepuid
IpYU YXYJIICHUU YCIOBHUM
CYILIECTBOBAHMSI.

OnuceIBaTh pa3MHOKEHHUE TPOKAPHOT.
OrneHuBaTh MECTO U POJIH MPOKAPUOT
B OMOIIEHO3aX

5.2

Crpoenue
YKAPUOTHYECKOU
KJICTKHU.
[ToBepXHOCTHBIN
amnrmnapar KJIeTKU

Crtpoenue u GyHKIIMOHUPOBAHHE
AYKAPUOTUYECKOMN KIIETKH.
[Tna3maTuueckass MemOpaHa
(mnazmanemma). CTpykTypa
M1a3MaTHYeCKO MEMOpaHBbI.
TpaHcropT BemECTB uepes
IJIa3MaTHISCKYI0 MeMOpaHy:
naccuBHbIU (MU y3us, odneryéHHas
nuddy3ust), akTUBHBIN (MIEPBUYHBIN U
BTOPUYHBIN aKTUBHBINA TPAHCTIOPT).
[TomynponuiiaeMocT MEMOpaHBHI.
PaboTa HaTtpuii-kaqneBoro Hacoca.
OHJOIMTO3: MUHOUUTO3, (ParoluTOo3.
Ok3o1uTo3. Knerounas creHka.
CrpykTypa ¥ PyHKIIMHM KIETOYHOM
CTEHKU pacTeHUH, TpUOOB.
JleMoHCcTpaMu

Tabmuiet u cxembl: «CTpoeHue
YKapHUOTUYECKON KIETKW», «CTpoeHue

PackpriBath coqiepkaHue TEPMUHOB U
MOHATHUH: TUIa3MaTUYecKast MeMOpaHa
(ma3manemma), >KMJIKOCTHO-MO3andHast
MOJIeIb, MEMOpaHHbIE OCJIKU
(nepudepuueckrie, UHTETPAIbHBIE),
NIMKOKATUKC, TudPy3us, ocMoc,
AKTUBHBIN TPAHCIIOPT, SHIOLUTO3,
(haroruTo3, MUHOIUTO3, IK30ITUTO3,
KJIETOYHAs CTEHKA, TJIa3MOJIECMBI,
CUMILIACT.

XapakTepu3oBaTb 0COOCHHOCTH
CTPOCHUS U PYHKIIMH SYKAPUOTHUECKOMN
KJIETKHU; TPAHCIIOPT BEUIECTB

yepes MIa3MaTHIecKyto MeMOpany:
[TACCUBHBIN U aKTUBHBIN TPAHCIOPT;
paboTy OeNKOB-KaHAJIOB; paboTy
HaTPUII-KaJIMEBOT0 HACOCA; CTPYKTYPY U
(YHKIIUU KJIETOYHON CTEHKH pacTeHUIN
1 TpuboB
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KUBOTHOU KIIETKN», «CTpoeHue
PACTUTEIBLHOU KIIETKI.
O0opyaoBaHme: CBETOBOM MUKPOCKOI,
MHUKPOIIPENapaThl PACTUTEIbHBIX,
YKUBOTHBIX KIIETOK.

IIpakTuyeckasi padora

«M3yyenune CBOMCTB KIIETOYHON
MeMOpaHbD»

5.3

[{uTorutazma u eé€
OpTraHOUbI

[Mutonna3ma. Lluto3oib. I{luTockener.
JBrmxeHne nurorasmMbel. OpraHou/ bl
kieTku. OHOMeMOpaHHbIE OPTAaHOUIbI
KJICTKU: SHOIIa3MaTHIYeCKas CETh
(BIIC), anmmapat I'oab1KH, TH30COMBI,
UX CTpoeHHE U GyHKIMHU. B3auMocBs3b

OI[HOMGM6paHHBIX OpTraHON OB KIICTKH.

CrtpoeHue rpanyJIsIpHOTO PETHKYIyMA.
Mexanusm nanpasnenus 6eakos ¢ I1IC.
Cunre3 pacTBopuMbIX 0enkoB. CuHTe3
KJICTOYHBIX MeMOpaH. [ maakuii
(arpaHysipHBIN) SHI0TIIIA3MATUHYECKUI
petukynyM. CekpeTopHasi GyHKIIHS
anmapara ['onbku. Moougukayus
benkos 6 annapame I o1vodicu.
Copmupoexa benkos 6 annapame
I'onvoorcu. TpancnopT BELIECTB

B KJIETKE. BakyoJsn pacTUTENIBHBIX
kieTok. Knetounsiit cok. Typrop.

PackpeiBaTh copepkaHne TEPMHUHOB H
MOHSATUH: IUTOTUIa3Ma, IUTO30JIb,
IIUTOCKEJIET, KOMIAPTMEHTHI,
OpTaHOWIbI, PHAOIIa3MaTHIECKas CeTh
(BIIC), anmmapat I'oab KU, TU30COMBI,
BaKyO0JIb, pHOOCOMBI, aBTOJIH3,
BE3UKYJISIPHBIA TPAHCIIOPT,
MIEPOKCUCOMBI, KJIETOUHBIN COK, Typrop,
MUTOXOHPHH, KPUCTHI, TUTACTH/IBI,
XPOMOTUIACTHI, JICUKOTIIIACTHI,
XJIOPOILJIACThI, CTPOMA, TPAHBI,
TUJIAKOU]I, TaMeJlIa.

XapakTepu30oBaTh HATOILIA3MY
DYKapUOTUYECKON KIICTKH,
KJIaCCU(UIIMPOBATH OPraHOUIbI

B 3aBUCUMOCTH OT OCOOCHHOCTEH UX
CTpoeHus (0THOMEMOpaHHbIE,
IByMeMOpaHHbIe, HEMEMOpPaHHBIC);
OMHCHIBATH (DYHKITUU KAXKIOTO
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[loryaBTOHOMHBIE OpPTraHOU/IbI KIETKH:
MUTOXOHPHH, TTIACTHIBI.
Ilpoucxoorcoenue MumoxoHopuil u
naacmud. Cumbuoecenes

(K.C. Mepeoickosckuii, JI. Mapeynuc).
Crpoenue u GyHKINN MUTOXOHIPUIA U
wiactua. [lepBuyHbie, BTOpUYHbBIE U
CJIOXHBIE TIACTHUIBI
(hOTOCUHTE3UPYIOIIUX IYKAPHOT.
XJIIOpOIUIACTHI, XPOMOILIACTHI,
JICUKOILJIACTHI BBICIINX PACTCHUMU.
JleMoHCcTpanun

[Hoptpetsl: K. C. MepexkKOBCKUH,

JI. Maprynuc.

Tabnuiel u cxembl: «CTpoeHHe
HYKapUOTUYECKON KIETKN», «CTpoeHHe
YKUBOTHOM KJIETKN», «CTpoeHue
pPacTUTENBHOU KIETKW», «CTpoeHue
MUTOXOHIPHI.

O6opynoBaHme: CBETOBOM MUKPOCKOTI;
MHUKpOIIpEenapaThl paCTUTEIbHBIX,
’KUBOTHBIX KJICTOK.

IIpakTnueckas padora

«M3yueHmne ABMKCHUS [TUTOTLIIA3MBI

B PACTHUTEIIbHBIX KJIETKaX».
JlabopaTropHasi paGora
«HccnenoBanue mia3mosmsa

OpraHoHu/a B KIIETKE.
OOBSICHATH COOBITHS, CBSI3aHHbBIC

C BHYTPUKJICTOUYHBIM ITUILICBAPCHUEM,
€ro 3Ha4YCeHUE JJISI OpraHu3mMa.
OTtMeuaTh 3HaUYEHHE IIUTOCKEIIETA;
XapaKTeprU30BaTh €ro AJIEMEHTHI
(MUKpPOTPYOOUYKH, MUKPO(DUITAMEHTHI,
MIPOMEXKYTOUHBIC (PUITAMEHTBI), UX POJIb
B )KU3HEICATEIBHOCTH KIIETOK U TKaHEH
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" ACTIIa3MOJIN3a B PACTUTCIIbHBIX
KJIICTKax»

5.4 | HememOpanHsbie HememOpaHHbIe OpraHOUIbI KJIETKA PackpeiBath conep:xaHue TEPMUHOB U
OpPTaHOMIbI KJIETKU CtpoeHue n pyHKIMH HEMEMOPAHHBIX | IOHATHI: pubOCOMa, TIOJIMCOMA,

OpPraHOU0B KJIETKU. PUOOCOMBI. MUKPOTPYOOUKH, TYOYIHH, KIIETOUHBIN
IIpomedsxcymounvle gpunamenmul. HEeHTp (LIeHTpOocoMa), IICHTPUOIIH,
MuxkpodunameHTsl. Akmunosbvie HeHTpocdepa, KIyTHUKH, PECHUYKH,
Muxpoghunamernmuol. MplieuHbIe 0a3abHOE TENBIIE.
KJIETKU. AKMUHO8b1e KOMNOHEHMbl XapakTepru3oBaTb HEMEMOpaHHbIE
HEeMbIUEYHBIX KTIEMOK. OpPTraHOUIbI KIETKH, UX CTPOCHHUE U
MukpotpyOouku. KieTounsiii HEHTP. byHKIMHA
CTtpoeHue 1 IBUKEHHUE KIYTUKOB U
pecHudeK. MuKpoTpyOoUuKH
uuromiasmsl. Llentpuons. benku,
accoyuupoeantvie ¢
MUKpoguiamenmamu u
muxpompyboukamu. Momopnvle 6enxu.
JdemoHcTpanuu
Tabmwmie! u cxembl: «CTpoeHHe
KUBOTHOM KJIETKN», « CTpOEHUE
PACTUTEIBHOU KIETKU

5.5 | Ctpoenue u GpyHKIIMU SAnpo. O0onouka siapa, XpoMaTHH, PackpeiBath copepkaHue TEPMUHOB U

saapa

KapuoIu1a3Ma, sAPBIIIKH, X CTPOECHUE
U GyHKUMU. SnepHblil OeTKOBbIN
matpukc. [IpoctpancTBeHHOE
PacroJoKEHUE XPOMOCOM

B UHTEp(ha3HOM sifIpe.

MOHSATUM: SAPO, AAepHas 000JI0UKa,
SIEPHBIC TTOPHI, HYKJICOIIa3Ma
(kapuoria3ma), FreHOM, XpOMaTHH,
DYXpOMaTHH, TeTEPOXPOMATHH,
STIPBIIIKO, XPOMOCOMBI, IIECHTPOMEDPA,
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yxpomamun u 2emepoxpomMamuH.
benku xpoMaTriHa — TUCTOHBI.
Jlunamuka si0epHoti 060104KU

6 mumo3se. foepuulii mpancnopm.
KinetouHnble BKIIOUCHUS.
JdeMoHCcTpaMu

Tabnuitel u cxeMbl: «SAapo»

KHHETOXOp, KJIETOUHBIE BKJIFOUEHHUS.
XapakTepu3oBaTh KIETOYHOE PO KaK
LEHTpP yIpaBICHUS
KUZHEAECATEIbHOCTHIO KIIETKH;
IreHETUYECKUH anmnapar KJIeTOK
AYKapHoT, CTPOEHUE U (PYHKIIUU
XPOMOCOM.

OnuchIBaTh CTPYKTYPHI AJIpa U UX
B3aUMOCBSI3b C OPraHOUIaMU
LUTOTUIa3MBI

5.6. | CpaBHHTEBHAS
XapaKTEPUCTHKA
KJICTOK DyKapuoT

CpaBHUTENbHAA XapaKTEPUCTUKA
KJIETOK DYKapHOT (pacTUTEIBHOM,
YKUBOTHOM, TPUOHON).
JemoHcTpanuu

Tabnuiel u cxeMbl: «CTpoeHHe
AYKAPUOTUUYECKOUN KIETKH,
«CTpoeHue )KMBOTHOM KIIETKW,
«CTpoeHMne paCTUTENBHOM KIETKN.
O6opynoBaHme: CBETOBOM MUKPOCKOIT,
MHUKPOTPENapaTbl paCTUTEIbHBIX,
KUBOTHBIX KJIETOK.

JlaGopaTopHasi pabora
«/3yuenue cTpoeHus KIETOK
Pa3JIMYHBIX OPTraHU3MOB

XapaKkTepru30BaTh THITBI KJIETOK
DYKapHOT: paCTUTEIbHAS, )KUBOTHAS,
rpudHasi.

CpaBHUBaTh MEXIy CO00I CTpoeHue u
KUZHEJEATEITHHOCTh 3YKAPUOTHUECKUX
KJICTOK U POJIb TPOKAPHUOT

B OMOIIEHO3aX

Hroro yacos no treme
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Tema «O0MeH BEIIECCTB U NMPEBPAIICHUEC JHEPI'NU B KIICTKE»

6.1

OOMEH BEIECTB —
MeTa00JIN3M

3

AccuMUnSIUUS U TUCCUMUIISILIUS —
JIBE€ CTOPOHBI MeTabommn3Ma. Tumsbl
oOMeHa BeIeCTB: aBTOTPO(HBIN 1
rerepoTpoHbIi. YyacTue Kuciopoaa
B 0OMEHHBIX MPOIECccax.
DHepreTruuecKoe 00ecreyeHne KIETKH:
npeBpaieHue AT® B 0OMEHHBIX
npoueccax. @epMeHTaTUBHBIN
XapakTep peakuuid KJIETOYHOIO
MeTrabonuzma. DepMeHThI, UX
CTPOEHHUE, CBOMCTBA U MEXAHU3M
nerctBus. Kopepmentsl. Otnnuns
(hepMEHTOB OT HEOPTraHUYSCKHUX
KaTaJIn3aTopoB. benku-akTBaTOPkI U
OEJIKU-UHTUOUTOPBI. 3aBUCUMOCTb
CKOPOCTU (hepMEHTATUBHBIX PEAKIUI
OT Pa3IUYHBIX (PAKTOPOB.
JdemMoHcTpanuu

Tabauue! u cxembl: «POTOCUHTESY,
«DHEPTreTUYECKU 0OMEHY,
«buocunTes Oenka», «CtpoeHue
bepMmeHTay», «XEeMOCUHTERY.
Oob6opynoBaHme: CBETOBOM MUKPOCKOIT;
000pyI0BaHUE JJIsI TPUTOTOBIICHUS
MOCTOSIHHBIX U BPEMEHHBIX
MUKpOIIPENapaToB.

PackppiBath copepkaHue TEPMUHOB U
MOHSATUN: 0OMEH BEIIECTB
(MeTabo0JIi3M), aCCUMUIISITUS
(anaboaM3M), WK TJIACTUYCCKUI
0OMEH, TUCCUMUJISALINS (KaTaOOoIU3M),
WJIM DHEPreTUYEeCKU 0OMEH,
aBTOTPO(bI, reTepoTpodbl, aHaIPOOHI,
a’po0Obl, hepMEHTHI, AKTUBHBIN IIEHTD,
cyOcTpatHasi crieu(puIHOCTb,
Ko(hepMeHTHI, OETKU-aKTHBATOPHI U
O€JIKU-UHTUOUTOPHI.

[lepeuncnsath 0COOEHHOCTH
MJIACTUYECKOTO M SHEPTeTHUECKOTO
oOMEHa B KJIETKE; yCTAHABJIMBATh
B3aMMOCBSI3b MEKTY TUTACTHUECKUM U
YHEPreTUICCKUM 0OOMEHOM.
Paznuuate TUIIBI 0OMEHA BEIECTB:
aBTOTPO(HBIN U reTepOTPOQPHBIN.
IToka3eIBaTh posIb KUCIOPOaA

B OOMEHHBIX MPOIIECCaX.
CxemaTndecku n300paxaTh CTPOCHHUE
dbepMmeHra.

Otnmnuath hepMeHTHI

OT HEOPTraHWYECKUX KAaTaIU3aTOPOB U
OTIPEENATh UX POJIb

B (O YHKIIMOHUPOBAHUU KUBBIX CUCTEM,
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JlaboparopHnasi paGora

«/3yueHune KkaTaauTu4eCKon
aKTUBHOCTH (DEPMEHTOB (Ha IpUMepe
amMuIIa3bl WK KaTajaasbl)».
JlaboparopHnasi paGora

«3yuenune GpepMeHTaTUBHOTO
pacilerieHus IEpoKcua BoAopoaa

B PACTUTENIbHBIX U )KUBOTHBIX KJIETKaX»

B IIPOMBIIIIJICHHOCTH, B MEJIUIIMHE,
B IOBCEIHEBHOM KW3HU YEJIOBEKA.
CTaBUTh SKCIIEPUMEHT 10 BBISIBIICHUIO
KaTaJUTUYECKON aKTHUBHOCTHU
MIEPOKCH/1a3bl, AMUIIA3bl, OOBSICHSITH
MOJyYEHHBIC PE3YyJIbTaThI

6.2

ABTOTpO(HBINA THUI
0oOMeEHa BEIIECTB.
doTocuHTE3

[lepBUYHBINM CHHTE3 OPTaHUYECKUX
BEIIECTB B KiIeTke. POTOCHHTES.
AHoxcueeHHbIl U OKCUSEHHbLU
domocunmes y baxmepuii.
Ceemocobuparowue nuemeHmol u
nueMeHmbl PeaKyuoHHO20 YeHmpa.
Posbe xmopormuiactoB B mpornecce
dborocunTe3a. CBeTOBasi U TEMHOBASI
dazel. @omoovixanue, Cz-, Cy-

u CAM-munwvt hpomocunmesa.
[IpoyKTUBHOCTH (POTOCHHTERA.

Bnusnaue paznuanbix GpakTopos
Ha CKOpPOCTh (pOoTOCHHTE3a. 3HAUCHUE

dboTocuHTE3A.

JemoHcTpanuu

IToprpersl: /Ix. ITpuctin,

K. A. Tumupszes.

Tabauisl U cxeMbl: « DOTOCHHTESY

PackppiBath coepxanne TEPMUHOB U
noHsATUM: hoTocuHTe3, hasbl
dboTocuHTE3a (CBETOBAs, TEMHOBAs),
dbotonus, hochopunupoBanue, MUKI
KansBuna, HAJI®+ (mepeHocumnk
BOJIOPO/JIA).

XapakTepu30oBaTh IJIACTUYECKUN OOMEH
Kak dTall o01ero oOMeHa BEIECTB;
coObITUS (OTOCHHTE3A (PEaKIun
CBETOBOI M TeMHOBOH (ha3); poib
XJIOPOTJIACTOB B MPOIIECCe
dboTocuHTE3A.

BoIABIATh MPUYMHHO-CIIECTBEHHBIC
CBSI3U MEXK]TY TTOTJIOIICHUEM COJTHECYHOU
DHEPTUU XJIOPOPHILIIOM ¥ CHHTE30M
Mosekyn ATO.

CpaBHHBaTh UCXOHbIC BELIECTBA,
KOHEYHBIE MTPOJIYKTHI U YCIOBUS
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MPOTEKAHUS PEAKIIUI CBETOBOU U
TeMHOBOH (ha3 poTocuHTE3A.
VYcTanaBnuMBaTh B3aUMOCBSI3b MEXKIY
(OTOCHHTE30M U IbIXaHHUEM; CBETOBOM
¥ TEMHOBOH peakuusMu (poToCHHTE3A.
OuenuBarth 3HaUeHHE (POTOCUHTE3A
IUTS )KM3HHU Ha 3emiie

6.3 | ABTOTpOQHBIN THUTT XemocuHres. PaznooOpaszue PackpeiBaTh conepkaHue TEPMUHOB U
oOMeHa BEIECTB. OpraHU3MOB-XEMOCUHTETHUKOB: MOHATUI: XEMOCHHTE3.
XeMOCHHTE3 HUTpUPULUPYIOIIHE OaKTEpUH, OOBACHUTH CYLTHOCTh XEMOCHHTE3A,
Kee300aKTepun, cepoOaKTEepuu, pacKpbIBaTh €0 3HaueHue B Ouocdepe.
BOJOPOJIHbIE OaKTEpUH. 3HAUEHUE [IpuBOAUTH PUMEPHI
XEMOCHHTE3A. XEMOCHHTE3UPYIOIIHNX OaKTepuil
JleMoHCTpanun (auTpudumMpyromnme 6akTepuu,
[optpetsi: C. H. Bunorpaackuii, Kele300aKTepuu, CepoOaKTEPHH,
I'. A. 3aBap3uH. BOJOPOJIHBIE OAKTEPUH) U
Tabauib! ¥ cxembl: «DOTOCHHTESY, XapaKkTepu30BaTh UX
«XeMOCHHTE3» KU3HEAEATEIBHOCTb.
JlabopaTopHast pabora CocTaBisaTh ypaBHEHUS PEAKIINI
«CpaBHeHHe npo1ieccoB GOTOCUHTE3a U | XEMOCHHTE3a.
XEMOCHHTE3a» CpaBHUBaTh XEMOCUHTE3
¢ (OTOCHUHTE30M
6.4 | DHepreTuyeckuii AHaspoOHbIE OpraHu3Mbl. Busl PackpsiBaTh conepxanne TEPMUHOB U
OOMEH — opoxenus. [IpoaykTsl OpOKEHUS M IX | TIOHSITHIA: 3TAIbl YHEPTrETUIECKOTO
JACCUMUIISIUS MCIIOJIb30BaHUE YETOBEKOM. oOMeHa — OATOTOBUTEIIbHBIH,

AHa’poOHbIE MUKPOOPTaHU3MBI KaK
OO0BEKTHI OMOTEXHOJIOTHH U

OECKHUCIOPOAHBIN (aHA3POOHBIIT),
KHUCJIOPOJIHBIN (a3pOOHBIiT ); TIIMKOIN3,
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BO30yAMTENN OOJIE3HEM.

AspoOHBIE OPTaHU3MBbI. DTarbl
HHEPreTHYECKOTro OOMEHa.
IToaroroBurenbHeIM dTall. I mukomms —
OECKHCIIOPOIHOE PACHICIIIICHUE
[JIFOKO3BI.

buonorunyeckoe okucieHue, win
KJIETOYHOE JbixaHue. Poib
MHTOXOHAPHM B IIPOLIECCAX
OMOJIOTUYECKOTO OKUCITICHUSI.
[{uknyeckne peakuuu.
OxucnutenbHoe (hochopuimpoBaHue.
DHepeuss memopanHo2o epaduenma
npomonos. Cunmesz AT®. paboma
npomonuou ATD-cunmaswoi.
[IpeumymiecTBa a3poOHOTO My TH
oOMeHa BeIIeCTB Mepe] aHadPOOHBIM.
D} hHEeKTUBHOCTH YPHEPTeTUUSCKOTO
oOMeHa.

JemoHcTpanuu

IToptpethl: B. A. DHrenasrapar,

I1. Mutuemnn.

Tabuuibl ¥ cCXeMbl: « JHEPTETUICCKUIT
oOMeEH».

JlaGopaTopHnasi paGora

«CpaBHEHHUE TIPOIECCOB OPOKCHUSI U
JIBIX AHUSD)

OpokeHHe, OMOJIOTUYECKOE OKUCIICHHE
(mbixanue), nukia Kpeoca,
OKHUCIIUTENBbHOE (POoCPOpUIMpOBaAHUE,
MPOTOHHBIN TPaJIMEHT, TPOTOHHAS
AT®-cunTa3a.

[lepeuncnarb 0COOEHHOCTU
HYHEPreTUYECKOro 0OMEHa B KIIETKE.
OnuceIBaTh 3TAIBI SHEPTECTHUECCKOTO
oOMeHa (IOArOTOBUTEINIbHBIH,
OECKUCTIOPOIHBIN, KUCTOPOAHBIN) U
CPaBHUBATH UX MEXTY COOOM.
XapakTepu3oBaTh peakluu TIIMKOIN3a,
OpOKEeHUS, KJICTOYHOTO JIBIXaHUSI.
YcraHaBiIMBaTh B3aMMOCBSI3b MEXKTY
TJIMKOJIN30M, KJIETOYHBIM JBIXaHUEM U
cuHTe30M Mosiekyn ATO.

CocTaBnsiTh ypaBHEHUS OCHOBHBIX
ATANOB YHEPreTUUECKOT0 OOMEHa

B KJICTKE.

PaccunThIBaTh SHEPTETHUCCKYIO

() PEKTUBHOCTD IITUKOJIN3A U
OMOJIOTUYECKOTO OKUCIICHUSI.
Ha3piBaTh HCXOHBIC BEIIECTBA,
KOHEYHBIE MTPOTYKTHI U YCIIOBUS
MPOTEKaHUS peaKINil SHEPTeTUYECKOTO
oOMeHa.

CpaBHUBATh SHEPTETUYECKYIO
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3¢ (HEKTUBHOCTH OECKUCIOPOTHOTO U
KHCIIOPOJTHOTO 3TANOB KOHEUHBIC
MPOAYKTHI M YCIIOBUS MTPOTECKAHUS
peaxIuii SHePreTUYeCKOro 0OMeHa
HHEPreTUYecKoro oOMeHa

Htoro yacoB 1o teme 9
7 | Tema «HacaeacrBeHHasi uH(popManus U peaau3anus eé B KIeTKe»
7.1 | Peakuuu MaTpU4HOTO 2 Peakiiun MaTpuuHOTO CHHTE3A. PackpsiBaTh conepxaHue TEPMUHOB U

CHHTEC3a

[IpyHLIMT KOMIIJIEMEHTAPHOCTH

B PEaKIUAX MaTPUYHOTO CUHTE3A.
Peanuzanus HacaeCTBEHHOU
uH(popmanuu. ['eHeTnyecKkuii KoJl, ero
cBoiicTBa. Tpanckpunuus —
MarpuuHbii cuHte3 PHK. [Ipuaiumns:
TPAHCKPUIMIUU: KOMIIJIEMEHTAPHOCTb,
AHTUIIAPAJUIEIbHOCTD,
acuMMeTpu4HOCTh. Co3peganue
mampuunvix PHK 6 syxapuomuueckou
knemxe. Hexooupyrowue PHK.
JdemMoHcTpanuu

[Toptper: H. K. Konbuos.

Tab6nuiibl u cxemsbl: «bruocunaTes
Oenka», «I eHeTHYEeCKHUI KO

MOHSATHUM: T'eH, TCHETUYECKUM KO/,
KOJIOH (TPHILIET), CTON-KOJIOHBI,
MaTpulla, MAaTPUYHBIA CUHTE3,
tpanckpunius, PHK-nonmumepasa,
MPOMOTOP, CIJIAUCUHT, UHTPOH, SK30H.
XapakTepu3oBaTh PeakliMi MaTPUIHOTO
CUHTE3a, CBOMCTBA FTEHETUYECKOTO KOJIA.
OnuchIBaTh 3Tanbl TPAHCKPUIILIUU U
TPAHCJISIIUM; YCTAHABINBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIINIT

B KJIETKE; CXeMAaTHYECKH N300paxaTh
MaTpPUYHBIE PEAKIIUHA TPAHCKPUIIIUU U
TPaHCIALINY.

Pemate Guonornyeckue 3aaauu Ha
ONpEIEJICHHUE MOCIIEI0BATEIIBHOCTH
HykieotuoB JIHK n MPHK, npumensisa
3HAHUA O PEAKIUSIX MATPUUHOTO
CUHTE3a, TCHETUYECKOM KOJE,
MPUHIIUIE KOMIUJIEMEHTAPHOCTHU
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7.2

Cuures Oenka

Tpauncnsauus u e€ sransl. Y4yacTtue
tpancnopTHeix PHK B OnocunTtese
Oenka. YciioBusg OMocuHTE3a Oeka.
KonupoBanne aMmuHOKHCIOT. Posib
pubocom B OmocuHTe3€e OerKa.
JdeMoHCcTpaMu

Tabymibl 1 cxemsul: «brocunTes
Oenka», «I eHeTHYeCKUI KOy

PackpwiBath conepkaHue TEPMUHOB U
TIOHSITUI: TPAHCIALNS, aHTUKOOH,
TPHK, amunoanun-tTPHK-cunTerasa
(komaza), monupudocoma (IMoaucoma).
XapakTepu3oBaTh CBOMCTBA
IeHEeTHYECKOTr0 KOJIa.

OnuchIBaTh ATAIbl TPAHCISIIUN U
CXEMaTUYeCKH H300pakaTh MaTPUUHBIC
peaKIuy TPAHCIISLHH.

Penrtate Onosiornyeckue 3agauu

Ha onpeenienre aHTuko10HoB TPHK,
MOCJIEI0BATEIIbHOCTH aMUHOKHUCIIOT

B MOJIEKYyJie OeJika, MPUMEHSISI 3HaHUS
0 peakIUsIX MaTPUYHOTO CUHTE3A,
T€HETUYECKOM KO/, TPUHITUIIC
KOMIUIEMEHTAPHOCTH

7.3

MexaHu3MbI
AKCIPECCHUU TEHOB

Coepemennvie npeocmasieHus

o cmpoenuu 2enog. OpraHnzanus
Ir€HOMa y IIPOKAPUOT U DYKAPHOT.
Perynsiiys akTHBHOCTH I'€HOB

y pokapuoT. I'unoresa onepona

(d. XKako0, XK. Mano).

Monexynsapnvie mexanuzmul 3KCnpeccuu
2enos y aykapuom. Ponv xpomamuna

6 pe2ynsayuu pabomul 2eHos. Perynsuus
OOMEHHBIX MPOIECCOB B KIIETKE.
Knerounsiit romeocras.

PackpeiBath copepkaHue TEPMUHOB U
MIOHSITUI: OIIEPaTOp, ONEPOH,
CTPYKTYPHBIE T€HbI, TPOMOTOD,
penpeccop.

OnuceiBaTh CTPYKTYpPY Fr€HOMA
MIPOKAPHOT; XapaKTepU30BaTh pabOTy
HMHYIIUOETBLHOTO U perpeccuOebHOTo
OIfepoHa.

Bbiiensath CTpyKTYpHYIO U
PEryJATOPHBIE YACTH F€HA DYKAPHUOT.
CpaBHUBATH NPOLIECCHI IKCIPECCUU
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JleMoHCTpanun
Tabdnuiel u cxeMbl: «bHOCHHTES
Oenkay, «I eHeTHUEeCKHUI KO

T'CHOB y ITPOKApHUOT U DYKApHOT.
XapakTepHu30BaTh THIIOTE3y OIEPOHA
(d. XKako0, XK. Mano).

OnuceIBaTh MEXaHHU3M IO ICPIKAHUS
KJICTOYHOTO FOME0CTa3a

7.4

OCHOBBI BUPYCOJIOTHH.
Nudopmarnmonnas
ouosorus

Bupycel — Hek1eTouHbIE POPMBI KUZHU
u oOnuratHble apa3uthbl. CTpoeHue
MPOCTBIX U CJIOKHBIX BUPYCOB,
peTpoBUpPYCcOB, OakTeprodaros.
Kuznennwiii yuxn /{HK-cooepacawjux
supycos, PHK-cooepaicawux supycos,
baxmepuoghacos. Oopamuast
MPAHCKpunyusi, pesepmasa,
unmezpasa.

BupycHble 3a001eBaHNs YeT0BEKa,
J)KUBOTHBIX, pacTteHuil. CITN /I,
COVID-19, conmanesubie 1
MEIIUIIMHCKHUE TPOOIEMBI.
Buoungopmamuxa: unmezpayus u
ananuz boavuux maccueos («bigdata»)
CMPYKMYPHBIX OUOI02UHLECKUX OAHHBIX.
Hanomexnonozuu 6 6uonocuu u
meouyune. IIpoepammupyemvoie
@ynxyuu benxos. Cnocobvt docmasxu
JIleKapcma.

JdeMoHCcTpaMu

[Toptper: /. . IBaHOBCKUI.

PackpsiBaTh conep:xkaHue TEPMUHOB U
MOHSATUM: BUPYC, BUPHUOH, CEP/ILICBUHA,
Karcuj, oOpaTHas TPAaHCKPUIIIHS,
pPETPOBUPYCHI, OaKkTepruodar, BUpycC
uMMyHoaeduimTa yenoseka (B1Y),
MPUPOHO-0YArOBbIe HH(PEKIIUH.
XapakTepu3oBaTh BUPYCHI,
peTpPOBUPYCHI U OakTepuodaru kak
BHYTPHUKJIETOUHBIX MMAPA3UTOB
MPOKApHOT U DYKApHOT.

W3naraTh runoTe3bl 3BOTIOLUOHHOTO
MIPOUCXOXKICHUS BUPYCOB.
OnucbIBaTh MEXAHU3M B3aUMO/ICHCTBUS
BHUpYCa U KJIETKU, HHPEKIIMOHHBIN
BUPYCHBIH ITPOLIECC.
XapakTepu30BaTb MEXaHU3MBbI
BEPTUKAIBHON U TOPU30HTAJILHOU
nepeaaur BUPyCoB; 3a00JIEBaHUS
KUBOTHBIX U PACTCHUM, BHI3LIBAEMbIC
BUPYCaMH.

HasbiBaTh BUpycHBIE 3a00J1€BaHus,
BCTpPEYAIOUIUECS Y YEJIOBEKA: IPUIIIL,
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Tabauubl 1 cxembl: «l 'eHeTHYECKHIA
Ko1», «Bupycb», «baktepuodarm.
IIpakTnueckas padora
«Co3ianue MoJIesii BUPyCa»

KJICIIeBOM 2HIIe(DaTTUT, TeIaTHT,
COVID-19, CII1 /.

Co0mroaTh npaBuiia MOBEICHUS

B OKpY’KaloIel IpUpOTHON cpelie, Mep
PO IITAKTUKY PacIpOCTPaHEHUS
BHUPYCHBIX 3a00JICBaHM (B TOM YHCIIC
BUY-undexiun)

Hroro

4acoB [0 TEME 9

Tema «’KH3HeHHBIN UK KJIETKH»

8.1

JKu3HEeHHBIA KT 1
KJIETKU

Ki1eTouHbIl UKL, €ro Nepruoasl U
perynsinusa. Uarepdasza u Mutos.
Oco0EeHHOCTH TTPOIIECCOB,
MpOTEKaIUX B HHTEp(ase.
IToaroroBka KJIETKH K JICIICHHUIO.
[IpecuHTETMUECKHI
(MOCTMHUTOTUYECKUI ), CHHTETHUECKUI
Y MIOCTCUHTETUYECKUI
(MpEeMUTOTUYECKUI) TIEPUOIBI
uHTEp(a3bl.

JdemMoHcTpanuu

Ta0aunel 1 cxeMbl: «KU3HEHHBIN UK
KJIEeTKU», « MUTO3»

PackpsiBaTh cozepkaHue TEPMUHOB U
MOHATUM: KJIETOYHBIM UK, UHTEpPa3a.
IlepeuncnsaTh NEPUOABI JKUZHEHHOTO
LHUKJIAa KJIETKU U XapaKTEPU30BaTh
MPOTEKAIONINE B HUX MPOLIECCHI

8.2

MaTpu4Hblii CHHTE3 2
JAHK. Xpomocomsl

Marpuunsiit cunre3 JJHK —
permukanus. [ IpyHIuUIe pernmkanum
JAHK: kommuieMmeHTapHOCT®,
MOJTYKOHCEPBATUBHBIN CUHTE3,
aHTHUIAPAIIIENBHOCTh. MEeXaHU3M

PackpbiBaTh cofiep:kaHue TEPMUHOB U
MOHATUN: perMKanus (peayIiuKanus),
KOMILJIEMEHTaPHOCTb,
aHTUNAPAIJIETBHOCTb,
JHK-nommmepasa, renomepa,
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permukaruu JITHK. Xpomocomst.
Crpoenue xpomocoM. Tenomepsl U
TesomMepasa. XpoMOCOMHBIN HA0Op
KJIETKH — KapuoTHll. J{UIIonaHbIN 1
rariouHbIN HAOOPbI XPOMOCOM.
['omonornunsie xpomocoMel. [1onoBeie
XPOMOCOMBI.

JlemoHcTpanuu

Tabnuibl 1 cxeMbl: «KU3HEHHBIN ITUKIT
KJIETKN», « CTPOEHHUE XPOMOCOM»,
«Pemmukamus [JHK».

Oo0opynoBaHme: CBETOBOM MUKPOCKOIT,
MHUKpornpenaparsl: «KMUTO3 B KJIETKaX
KOpEIIKa TyKay.

JlaGopaTopHasi pabora

«3yuenune XxpoMOCOM Ha TOTOBBIX
MHUKPOIIpEnapaTax»

pPEIUIMKAIIMOHHAs BUJIKA, XPOMOCOMA,
XPOMOCOMHBIN Ha0OP, HYKJIEOCOMBI,
CECTPUHCKHUE XPOMATHU/IbI, ICHTPOMEDPA,
KapUOTHUIIL, TAIUIOUTHBIN U JUTIIIOUHBIN
Ha0Op XPOMOCOM, TOMOJIOTUYHBIE
XPOMOCOMBI, TTOJOBBIE XPOMOCOMBI.
XapakTepu3oBaTh CTPOCHHUE XPOMOCOM,
KapUOTUIIOB OPraHU3MOB.
[lepeuncnaTb NPUHLMIBI PETUTUKALITT
JIHK 1 naBaTh UM coaepxKaTelibHyIO
XapaKTEPUCTUKY.

OnuceIBaTh MEXaHWU3M PEITUKAIIUU
JIHK.

CxeMaTnyecku nu300pakath CTpOEHUE
MeTadazHON XPOMOCOMBI.

Paznnuats XpoMOCOMBI

Ha MHUKpOIIpernaparax u
MUKpodoTorpapusx

8.3

JleneHue KIETKH —
MHTO3

Henenue xkinetkn — MuTo3. Ctagun
MHTO3a U MPOUCXOSIINE B HUX
npoueccsl. Tunel MuTo3a. Kapnokunes
U MUTOKUHE3. brosornueckoe
3HAYCHHUE MUTO3A.

JeMoHcTpanuu

Tabnuue!l 1 cxeMmbl: « KU3HEHHBINA MK
KIIETKN», «CTPOCHUE XPOMOCOMY,
«Permkanusa JIHKy, «Muto3s».

PackpriBath copepxanne TEPMUHOB U
MOHATUM: MUTO3, TTpodaza, meTadasa,
anagasza, Tenodaza, KapUOKUHE3,
IIUTOKHHE3, BEPETEHO JeJICHUS,
MetadaszHas IacTUHKa, 6opo3aa
JeJICHUSI.

[lepeuncnate mocnea0BaTeIbHOCTh
CTaInii MUTO3a U OTIMCHIBAThH
MPOUCXOSIINE HAa HUX MTPOLIECCHI.
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O6opynoBanme: CBETOBOM MUKPOCKOIT,
MUKponpenaparsl: «MHUTO3 B KJIIETKaX
KOPEILKA JTyKa».

JlaGopaTopHnasi paGora

«HaOmroieHne MuTO3a B KIETKaX
KOHYHMKA KOpEIIKa JIyka (Ha TOTOBBIX
MUKpOIpenaparax)»

CpaBHUBAaTh 0COOEHHOCTH IPOTEKAHUS
MHUTO3a B PACTUTEIBHBIX U JKUBOTHBIX
KJIETKaX.

OOBICHATH OMOJIOTHYSCKUUA CMBICI
MHTO3a.

Paznuuatek cTaguu MuTOo3a

Ha MHUKpOIIpernaparax u
MuKpodoTorpadusx

8.4 | Perymsmus 1 Perynsuus MUTOTHYECKOTO IMKJIIA PackpsiBaTh conepxaHue TEPMUHOB U
YKU3HEHHOTO ITUKJIa kieTku. [Iporpammupyemas KJIeTouHast | TOHSATHI: arornTo3, mpoymdeparus,
KJIETOK rudesb — arnonTo3. muddepeHrpoBKa.

Kiterounoe siapo, XpoMOCOMBI, XapakTepu3oBaTh PETYISALUIO
(dbyHKIIMOHATbHAS TEHOMUKA. MUTOTHYECKOTO IIUKJIA KIETKH.
Mexanuszmbl nponughepayuu, OOBICHATH OMOJIOTUYECKHUI CMBICTT
ougepenyuposku, cmapenus u eubenu | 3aporpaMMHUPOBAHHON KIIETOTHON
knemox. «L{ugpposas knemra» — rudeNu — arnonTo3sa.
ouourpopmamuueckue mooenu YcTaHaBIMBaTh B3aUMOCBSI3b MEXKITY
@DYHKYUOHUPOBAHUS KTIeMKU. TOMEOCTa30M KJIETOK U UX THOEIbIO
JdemMoHcTpanuu
Ta0aunel 1 cxeMbl: «KU3HEHHBIN UK
KIIETKN», « CTPOEHUE XPOMOCOMY,
«Pemmukanms JTHK», «Murto3y»
HToro 4yacoB o Teme 6
9 | Tema «CTPOEHUE U ®YHKIIUU OPTAHU3MOB»
9.1 | Opranusm Kak eIuHOe 1 buonornyeckoe paznoodpaszue PackpsiBaTh copep:kaHue TEPMUHOB U

Oejioc

OpraHu3MoOB. OI[HOKHGTO‘IHBIC,
KOJIOHHUAJIbHBIC, MHOT'OKJICTOYHBIC

IIOHATHN: OPraHu3M, OpraH, OpraHesuIbl,
CUCTEMA OpPraHoB, alIapar,
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OpraHUu3MBbl.
Oco0eHHOCTH CTPOCHUS U
KU3HEIEATEIIbHOCTH OJTHOKIIETOUHBIX
opranns3MoB. bakrepun, apxeu,
OJTHOKJIETOYHBIE TPHOBI,
OJIHOKJIETOYHBIE BOJIOPOCIH, IPYTHE
npoTUcThl. KoJloHManbHble OPraHu3MBl.
B3anmocCBsI3p 4acTeit MHOTOKIIETOYHOTO
opranu3ma. TKaHH, OpraHbl U CUCTEMBbI
opraHoB. OpraHusM Kak €JUHOE LIEJIOE.
['omeocras.

JleMoHCcTpanun

Tabauib! ¥ cxembl: «OTHOKIETOYHbIE
BOZOpOCIIN», K MHOTOKJIETOYHBIE
BOJOpoCIn», «bakrepun»,
«IIpocreitmme», «Oprasbl HBETKOBBIX
pacteHui», «CucTemMsl OpraHoB
IIO3BOHOYHBIX JKUBOTHBIX),
«BHyTpeHHee CTpOEeHNE HACEKOMBIX .
O6opynoBaHme: CBETOBOI
MHUKPOCKOIT; MUKPOIIpenapaThbl
OJIHOKJIETOYHBIX OPTaHU3MOB; JKUBbIE
AK3EMIUISIPbl KOMHATHBIX PACTEHU;
repOapuu pacTeHUI pa3HbIX

OTJIEJIOB; BJIaXXHbIE IIPeNapaThbl
YKUBOTHBIX

Q)YHKHI/IOHEUII)H&H CHUCTCMA, TOMCOCTAas.

[lepeuncasaTb CTPyKTypHO-
(byHKIIMOHATBHBIC YaCTH
OJITHOKJIECTOYHBIX, KOJIOHUAJIbHBIX,
MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPTraHHU3MOB.

XapakTepHu30BaTb 0COOEHHOCTH
CTPOEHUS U KU3HENEATEIbHOCTH
OJIHOKJIETOYHBIX OPTaHU3MOB,
KOJIOHHMAJIBHBIX, MHOTOKJIETOYHBIX U
MHOTOTKAHEBBIX OPTraHU3MOB.
CpaBHHBaTh MeX1y cOO0M
OJITHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHBIE 1 MHOTOTKAHEBBIE
OpraHu3Mbl
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9.2

Tkanu pacreHun

Tkanu pacteHuid. TUIIBI pACTUTENBHBIX
TKaHel: oOpa3oBaTenbHasl, TOKPOBHAs,
IIPOBOAAIIAS, OCHOBHAS,
MexaHnudeckas. OcobeHHOCTH
cTpoeHus, GyHKIUNA U pacloiI0KEHUs
TKaHEW B OpraHax pacTCHUU.
JleMoHCcTpanun

TaGauIIbl U CXEMBI:

«Txanu pacrennin», «Opranbl
LBETKOBBIX pacTeHui», «KopHeBbIe
cucteMbl», «CTpoeHue cTeOIs»,
«CTpoeHue TMCTOBOM IIIACTUHKN.
O0opyaoBaHme: KUBBIE SK3EMILISIPbI
KOMHAaTHBIX PACTEHUI; CBETOBOU
MHKPOCKOIT; MUKPOIIPENApaThl TKAHEM.
JlaGopaTopHasi pabora

«M3yuenne TkaHen pacTEHUI

PackppiBath copepkaHrue TEPMUHOB U
MOHSTUH: TKaHb, SIUICPMUC, TPOOKa,
KOpKa, JIyO, IpEeBEeCHHA, IPEBECUHHBIC
BOJIOKHA, JTyOsSIHBIC BOJIOKHA, COCY/IbI,
KaMEHHUCTHIE KIIETKH.

XapaKTepru30BaTh THITBI PACTHTEILHBIX
TKaHeW: oOpa3oBaTeibHas, TOKPOBHASI,
MIPOBOIAIIAS, OCHOBHAS, MEXaHUYECKAas,
MEPEUYHCIIATh OCOOEHHOCTH UX CTPOCHUS
Y BBITIOJTHSACMbIC ()YHKITHH

9.3

TkaH" )KUBOTHBIX U
YeJIOBEKA

TkaH" )KUBOTHBIX U UeIOBEKA. THUITbI
J)KUBOTHBIX TKAHEH: dIIUTEIMAJIbHAS,

COCANMHUTCIIbHAA, MBIIIICYHAsA, HCPpBHAA.

Oco0OeHHoCcTH cTpoeHus, QYHKIMMA U
PAaCIOJIOKEHUS TKAHEW B OpraHax
JKUBOTHBIX U YEJIOBEKA.
JeMoHcTpanuu

Tabmuiel u cxembl: « TkaHu
KUBOTHBIX», «CKEIIET YeJIOBEKay,
«IInmeBapurenbHas cucTeMa,

PackprwiBaTh coqiep:kaHre TEPMUHOB U
TOHSTUM: DIUTEIINH, CEKPET,
MBIIIIEYHBIE BOJIOKHA, HEUPOH,
HEUPOTIIHs.

XapakTepu30BaTh TKAHU KUBOTHBIX U
YEJI0BEKA: dIUTEIMAIIbHAS,
COCJIMHUTEJIbHAS, MBIIIICYHAs, HEPBHAS;
MePEYUCIIATh OCOOCHHOCTH X CTPOCHHUS
Y BBITIOJTHAEMbIE (DYHKITHH
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«KpoBeHocHas cucremay,
«/IprxaTenpHas cucrema», «HepBHas
cucrteMay, «Koxay, «MpllieuHas
CUCTEMAY.

O6opynoBanme: CBETOBOM MUKPOCKOIT,
MHKpONpenapaTsl TKaHEH.
JlabopaTopHasi pabora

«M3yuenne TkaHen KUBOTHBIX)

9.4

Opranbl. CUCTEMBI
OpraHoOB

Opransl. BerertatuBHbie U
reHEepaTUBHbBIC OPTaHbl PACTCHUM.
Oprassl ¥ CUCTEMBI OPTAHOB
YKUBOTHBIX U yejoBeka. OyHKIUU
OpPTaHOB U CUCTEM OPTraHOB.
JemoHcTpanuu

Tab6suibl 1 cxembl: «Opranbl
LBETKOBBIX pacTeHUun», «KopHeBbIe
cucteMbl», «CTpoeHue cTeds,
«CTpoeHue TMCTOBOM IJIACTUHKW,
«CKener ueJoBeKay,
«ITumeBaputenbHas cUCTEMay,
«KpoBeHocHas cuctemay,
«JlpIxaTeapHas CUCTEMAY,
«BpiaenurensHas cucreMay, «HepBHas
cUcCTeMay, « JHJIOKpUHHAS CUCTEMA.
O6GopynoBaHme: )KUBbIE SK3EMIUISIPbI
KOMHATHBIX PaCTEHUI; TepOapuu
pacTeHU pa3HbIX OTAENOB; CKEJIEThI

PackpeiBaTh copepkaHne TEPMHUHOB H
MOHSITUH: OpraH, KOPEeHb, MOOET,
IIBETOK, TUIOI, CEMsI, TTOJIOBBIE JKEJEe3bl,
MTOJIOBBIE TIPOTOKH, KOMYJISTUBHBIC
OpraHbl, CHCTEMbI OPTaHOB.
XapaKTepru30BaTh BETCTATHBHBIC U
reHepaTUBHBIC OPTraHbl PACTCHUN,
COMATHYECKHUE U PETYJISITOPHBIC OPTaHBI
’KUBOTHBIX; TIEPEUHUCIIATH OCOOCHHOCTH
WX CTPOCHHUSI U BBITIOJIHSIEMbIC (DYHKIIHH.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXKTY
CTPOSHHEM OPTaHOB U MX (DYHKIIHSIMHU.
PaznuyaTth BUIBI TKAHEW, OpTraHbl U
CHUCTEMBbI OPTAaHOB, B TOM YHCIIC
YeJI0BEeKa, Ha MUKpOIIpenaparax,
BJIQXKHBIX TIperiapaTax, repoapusax u
MUKpodoTorpadusx, TabIuIAX,
MOJCIISAX U MYJISDKAX
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MO3BOHOYHBIX; KOJUIEKIIUU
0ECIIO3BOHOYHBIX KUBOTHBIX; BIAKHBIC
npenapaThl >)KUBOTHBIX, CKEJIET
YeJIOBEKa.

JlaGopaTopHnasi pabora

«3ydeHne opraHoB IIBETKOBOTO
pacTEeHUS

9.5

Omnopa Tena
OpraHu3MOB

Omnopa tena oprann3moB. Kapxkac
pacteHuii. CKeJeTbl OJHOKIETOYHBIX U
MHOTOKJIETOYHBIX KUBOTHBIX.
Hapy:XHbIi1 1 BHyTPEHHUH CKEJIET.
CtpoeHMeE U TUIIBI COEUHEHUS KOCTEN.
JdemoHcTpanuu

Tabauue! u cxeMmbl: «CTpoeHue
cte0ms», «CTpoeHue JTUCTOBOM
IUTACTUHKNY, « CKEJIET YETIOBEKA.
OobOopynoBaHme: CKEIEThHI
II0O3BOHOYHBIX; BJIA’KHBIE ITPENapaThl
’KUBOTHBIX; CKEJIET YeJIOBEKa,
PAKOBHUHBI MOJUTIOCKOB; KOJIEKIIUH
HACEKOMBIX, UTJIOKOKUX

PackpbIBaTh cofiepkaHie TEPMUHOB U
MOHSITUI: OMIOPHBIE CUCTEMBI, 000JIOUKU
KJIETKH, GUOPHUILIIBI, KapKac, Hapy>KHbBIN
CKeJIeT (XUTUHOBBIN MTOKPOB),
TUAPOCTATUYECKUN CKEJIET, BHYTPEHHUN
CKEJIET, KOCTH (JUIMHHBIE, KOPOTKHE,
TJIOCKHUE), COeTUHEHUS KOCTEH,
HETOABWXHBIC (IIIBBI),
IIOJIYIIO/IBOKHBIE, TTOJIBU)KHBIE
(cycraBbl), OTIENbI CKENleTa
ITO3BOHOYHBIX )KMBOTHBIX: YEpeEIl,
OCEBOM CKelleT (MI03BOHOYHUK, TpyAHAas
KJIETKa, XOpJa), Hosica KOHEYHOCTEH,
cBOOO/IHbIE KOHEYHOCTH.

OnuceIBaTh HAPYKHBIA U BHYTPEHHUN
CKEJIEThI )KUBOTHBIX, CTPOCHUE U THUIIbI
COEJIMHEHUS KOCTEMU.

VYcTaHaBIMBaTh B3aUMOCBSI3U MEXKIY
CTPOCHHUEM OTIOPHBIX CUCTEM U UX
(GYHKIIUSIMU B OpraHu3Me.
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CpaBHHBaTh CTPOEHHUE ONOPHBIX CUCTEM
pPaCcTEHUI U )KUBOTHBIX

9.6 | JIBmwxenue JIBr>keHue opranu3MoB. [[BrxkeHue PackpeiBaTh conep:kaHue TEPMUHOB U
OpraHU3MOB OJITHOKJIETOYHBIX OPTaHU3MOB: ITOHSATHN: IBUKEHNE, IBUTATEIIbHBIC
aME00UTHOE, KI'YTUKOBOE, PECHUYHOE. | OPTaHEeJUIbl, TBUYKEHUE MTPOCTEUIIINX
JIBr>KEeHME MHOTOKJIETOYHBIX (amE€bomaHOE, KTYTUKOBOE,
paCTEHM: TPONIUM3MBI U HACTUH. PECHUYHOE), IBU)KEHUE PACTEHUI
JIBM>KEHNE MHOTOKJIETOYHBIX (TponM3MBbl, HACTHH ), MBILLICYHbIE
JKABOTHBIX M YEJIOBEKA: MBILICYHAs CUCTEMBI (COKpATUTENIbHbIE BOJIOKOHIIA,
cucreMma. Pedexc. CkeneTHbIe MBILIIIBI | KOKHO-MYCKYJIBHBIH MEIIIOK, CKEJICTHASI
U uXx padora. MYCKYJIaTypa), CKEJIETHAsI MbIIIIA
JleMoHCTpanun (MBIIIEUHOE BOJIOKHO, MUO(DUOpuUILIa),
Tabauub! u cxembl: «OJHOKIETOYHBIE | BBICIIHE ABUTATCIIBHBIC IICHTPHI, padoTa
BOJIOpoCnY, «lIpocTenmmey, MBIIIII (IBUTATeIbHAs, COMaTHYECKas),
«CTtpoeHue MbIIb», «MblleuHas MBIIIIEYHOE YTOMJICHUE.
CUCTEMa XapakTepu3oBaTh BUIbI JBUKECHUS
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX
OpPraHU3MOB.
OnuchIBaTh CKEJIETHBIE MBIIIIBI U UX
pabory.
YcraHaBaMBaTh B3aMMOCBS3b MEKIY
CTPOEHUEM ONOPHBIX CUCTEM H
JBUKEHUSIMHA OpPTraHNU3MOB
9.7 | Ilutanue opraHu3MoB IIuranue opranu3mos. llornomenue PackpsiBaTh cozepkaHue TEPMUHOB U

BO/IbI, YIJIEKUCIIOTO raza u
MMHEPAJIbHBIX BEIIECTB PACTCHUAMM.
IIuTanue XMBOTHBIX.

IOHSATUI: IUTAHKUE, TUILEBAPEHNUE,
[TUAILIEBAPUTEIILHBIC BAKYOJIU, KALLIEYHAS
MOJIOCTh, MUIIIEBApUTETbHAS TPYOKa,
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BHYTpHNOIOCTHOE ¥ BHYTPUKIIETOYHOE
nuuieBapenue. [Iuranue mo3BOHOYHBIX
KUBOTHBIX. OTHEIIBI
MUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapuTENBHBIE KEIE3BI.
[InmeBapuTenbHas CHCTEMA YEJIOBEKA.
JleMoHCcTpanun

Tabauib! U CXEMBI:
«Ku1e4HoIonocTHeIe,
«IInmeBapurenbHas cucteMar, «Cxema
IIUTaHUS PACTEHUIN».

OobopynoBaHme: )KUBBIE SK3EMILISIPHI
KOMHATHBIX PacTeHUI; 000py10BaHUE
JUISL AEMOHCTPALMU ITOYBEHHOTO U
BO3JIyILIHOT'O IMUTaHUs PACTEHUH,
pacuierieHus Kpaxmaia 1 OeJKoB

o aeicTBueM (pepMeHTOB

MUIIEBAPUTEIBHBINA TPAKT,
MUIIEBAPUTETHHBIC JKETIC3HI,
MUTIEBAPUTEIHHBIC COKH.
XapaKTepu30BaTh MUTAHUE KUBOTHBIX;
BHYTPHIIOJIOCTHOE W BHYTPUKIIETOYHOE
MUIICBAPCHHUE.

PazanyaTe Ha M300pakeHUsIX (CXeMax,
Ta0IUIAx, MYJISIKAX) OTIEIbI
MUILIEBAPUTEIHHOTO TPaKTa U
MUIIEBAPUTEIHHYIO CUCTEMY YeIOBEKa.
YcTanaBIMBaTh B3aUMOCBSI3U MEKTY
CTPOCHHEM OPTaHOB IMHIIICBAPEHUS

9.8

JIpIxaHue OpraHn3MoB

Jlpixanue opranu3MoB. JIprxanue
pacTteHuu. /[pIXxaHue )KUBOTHBIX.
Huddysus ra3oB yepe3 NOBEpXHOCTh
KieTku. KoKHOe JIbIXaHue.
JlpixaTenbHasi IOBEpXHOCTh. JKabepHoe
Y JErOYHOE AbpIXaHue. [[pixanue
ITO3BOHOYHBIX KUBOTHBIX U YEJIOBEKA.
DBOJIFOIIMOHHOE YCII0KHEHNE CTPOCHHUS
JETKUX NO3BOHOYHBIX KUBOTHBIX.
JIpIXxaTeapHasi CHCTEMA YEJIOBEKA.

PackpsiBaTh coziepkaHue TEPMUHOB U
MOHATUM: JAbIXxaHue, Tuddy3ust, KOKHOE
NIbIXaHW€, OPTaHbl JbIXaHUs,
JbIXaTEJIbHbIC JBUKEHUS, JbIXaTEIbHBIN
LEHTP, JETOYHbIE 00BEMBI, KU3ZHEHHAS
EMKOCTb JIETKHUX.

XapakTepu30BaTh IbIXaHUE PACTECHUM;
JbIXaHUE )XUBOTHBIX U YEJIOBEKA.
OnuchIBaTh 3BOJIIOIIUOHHOE
YCII0KHEHUE CTPOCHUS JIETKUX
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MexaHu3M BEHTUISIUU JETKUX Y TITUIL
Y MJIEKONUTAIomuX. Perymnsus
nbIXaHus. JIpixaTeabHbie 00bEMBI.
JleMoHCTpanun

Tabauibl U cxembl: «JIprxaTenbHast
CUCTEMAY.

OO6opynoBanme: 000py0BaHUE
JUTSL IEMOHCTpPALIMK OIBITOB

110 U3MEPEHUIO )KM3HEHHON EMKOCTH
JETKUX, MEXaHU3MA JIbIXaTEIbHbIX
JIBYDKEHUH

IMO3BOHOYHBIX )KUBOTHBIX.

PaznuyaTh Ha H300pakeHUAX (CXEeMax,
TabIuIax, MyJisbKax) JbIXaTeIbHYIO0
CHUCTEMY YEJIOBEKA.

OnuceIBaTh MEXaHU3M BEHTUIISIIUHA
JETKUX y OTUIL U MIIEKOITUTAIOIINX.
VYcraHaBaMBaTh B3aMMOCBS3U MEKTY
CTPOCHHEM OPTaHOB JIBIXaHUS U UX
(GYHKITUSIMH B OpTaHU3ME

9.9

TpaHcnopt BelecTs
Yy OpraHu3MOB

TpaHcnopT BEIIECTB Y OPTraHU3MOB.
TpaHCHIOPTHBIE CUCTEMBI PACTEHHM.
TpaHCTOPT BEMIECTB Y )KUBOTHBIX.
KpoBeHocHasi cuctema u €€ opraHsl.
KpoBeHocHas cuctema mo3BOHOYHBIX
JKUBOTHBIX W yesnoBeka. Cepaiie,
KPOBEHOCHBIE COCY/IBI U KpOBb. Kpyru
KpOBOOOpAIICHUS. DBOJIOIMOHHBIC
YCIIOXHEHHUS CTPOCHUSI KPOBECHOCHOM
CHUCTEMBI ITO3BOHOYHBIX JKHBOTHBIX.
Pabora cepaiia u e€ perymsius.
JemoHcTpanuu

Tabmuiel 1 cxembl: «Opranbl
[BETKOBBIX pacTeHui», «KopHeBbIe
cucteMbl», «CTpoeHue cTeds»,
«CTpoeHue TUCTOBOM TUTACTHHKNY,

PackppIBath coepxanne TEPMUHOB U
MOHSITUI: TPAHCIIOPT BEILECTB,
TPAHCTIOPT y paCTEHU, KPOBEHOCHAS
CUCTEMA KMBOTHBIX, KPOBb, IJIa3Ma,
(hopMEHHBIE JIEMEHTHI,
KpOBOOOpaIleHHe, Kpyru
KpOBOOOPAIIICHUS, CEPICUHBIN ITUKII,
mumpooObparienue, mumda,
TuM(paTUYECKHE COCY/IbI,
TuM(bATHYECKHE Y3JIbI, BHYTPCHHSS
cpela opraHusma.

XapakTepu30BaTh TPAHCIIOPT BEIIECTB
y pacTeHui 1 0ECIO3BOHOUYHBIX
KUBOTHBIX.

OnuceIBaTh KPOBEHOCHYIO CUCTEMY
’KUBOTHBIX U YeJIOBEKA.
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«KpOBeHOCHaH CHUCTCMA»,
((KpOBeHOCHI)Ie CHCTCMBI II03BOHOYHBIX
KHUBOTHBIX»

Pasznuyats Ha n300paXkeHusX (cxeMax,
TabnuIax, MyJisKax) KpOBEHOCHYIO U
TUMGpaTHIECKYIO0 CUCTEMY YeIOBeKa.
Y craHaBIMBaTh B3aUMOCBSI3H

MEXIy CTPOEHUEM OPTraHOB
KpOBOOOpanieHust U ux QyHKIUIMU

B OpT'aHU3MeE

9.10

Brinenenue y
OpraHUu3MOB

Brinenenue y opranu3moB. Beigenenue
y pacTeHul. Brienenue y KUBOTHBIX.
CokpatutenbHble Bakyoiau. Oprassl
BbIJIeTIeHUs. DUbTpalus, CeKpenus u
oOpaTHOE BcachIBaHNE KaK MEXaHU3MBbI
paboThl OpraHoB BoieneHUs. CBsI3b
MIOJIOCTH T€JIa C KPOBEHOCHOM U
BBIJICJIUTEIILHON CUCTEMAaMU.
Briienenne y mo3BOHOUHBIX )KUBOTHBIX
n yenoseka. [louku. Ctpoenue n
byHKIMOHUPOBaHUE HEDPOHA.
OOpazoBaHue MOYH y YeJIOBEKA.
JeMoHcTpanuu

Tabauib! 1 cxeMbl: «BeiaenureabpHas
CUCTEMaY

PackpbIBaTh coepxaHue TEPMUHOB U
NOHATHUI: BBIICIICHNE, TYyTTalus,
JUCTOMNA/l, COKpaTUTENIbHBIE BaKyOJIH,
W3BUTHIE KaHAJIbLIbI, 3BE34ATHIE
KJIETKH, BBIJCIUTENbHBIE TPYOOUKH,
MaJIbIIUTUEBBI COCY/IbI, [IOYKH,
MOYETOYHHUK, MOYEBOM ITy3bIPb,
HedpoH, Moya.

XapakTepu30BaTh IIPOLIECC BbIIEIECHUS
Yy paCT€HUH U )KUBOTHBIX.

Pa3znuuath Ha N300pakeHUAX (CXeMax,
TabnuIax, MyJsKax) BbIICIUTEIbHYIO
CUCTEMY YeJIOBEKa.

OnuceIBaTh MEXAHU3M
(GyHKIMOHUPOBaHUS HEPPOHA; MPOLECC
00pa3oBaHUsI MOYH.

VYcTanaBiaMBaTh B3aUMOCBSI3H

MEX/1y CTPOCHUEM OpraHOB
BbIJIEJICHUS U UX (PYHKUUAMHU

B OpraHu3Me
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9.11

3ammra y OpraHu3mMoB

3amnmTa y Opranu3MoB. 3aliura

Y OJJHOKJIETOYHBIX Oprannu3MoB. Criopbl
OaKTepHil U UCTHI MIPOCTEHIIHX.
3anmTa y MHOTOKJIETOUHBIX PACTCHUM.
Kyrtukyna. CpeacTsa macCUBHOM U
XUMHUYECKOU 3amThl. OUTOHIINIGI.
3amuTa y MHOTOKJIETOYHBIX
KUBOTHBIX. [TOKpOBBI U UX
MIPOU3BOIHBIE. 3alllUTa OpraHu3Ma

ot 6one3neil. UMmyHHas cucrema
yenoBeka. KieTouHbli 1 TyMOpalibHbIN
MMMYHHTET. BpOKIEHHBIN U
MPUOOPETEHHBIN crienuduaecKuit
UMMYHHTET. Teopus KIOHAIbHO-
cesnektuBHOro ummynurera (I1. Dpnux,
®.M. bepuer, C. Tonerana).
BocnanuTenbHble OTBETHI OPTaHU3MOB.
Ponb BpoxKAEHHOTO MIMMYHHUTETA

B Pa3BUTHUU CUCTEMHBIX 3a00JI€BaHUM.
JdemMoHcTpanuu

Tabnuipwl M cxeMbl: «Koxkay,
«Ummynurter», «CTpoeHue cTedmsy,
«CTpoeHue JIMCTOBOW INIACTUHKU»

PackpeiBaTh copepkaHle TEPMUHOB U
HOHSTUMN: KaIlCyJia, SHI0CIOpa, LIUCTA,
KyTHKYJIa, CPEJCTBA IACCUBHOM
3aIUTHI, CPEACTBA XUMUUIECKON
3aIUThI, KOKHBIE IOKPOBHI,
UMMYHHUTET, HIMMYHHAasl CUCTEMA,
aHTHUTeH, aHTUTEJIO.

XapakTepu30BaTh BUBI 3AITUTHI

Y OJTHOKJICTOYHBIX U MHOTOKJIETOYHBIX
OpPTraHHU3MOB.

OnuceIBaTh CTPOCHUE KOKHBIX
MOKPOBOB ¥ UX MPOU3BOIHBIX.
Pasznuyars Ha U300pakeHusX (cxemax,
TabnuIax, MyJIsKax) OpraHbl
MMMYHHOW CHCTEMBI YEJIOBEKA.
YcTaHaBIMBaTh B3aMMOCBSI3U MEXKITY
CTPOCHHEM OPraHOB 3allUThI U UX
GyHKIMSIME B OpraHU3Me

9.12

Paznpaxxumocth
U pEeryJIsius
y OpraHUu3MOB

PaznipaxxumocCTh 1 peryanus

y OpranusMoB. PaznpaxumMocTb

Y OJTHOKJIETOYHBIX OPraHU3MOB.
Takcucsl. PaznpaxxumMocThb U perysuus

PackpriBath copepkanne TEPMUHOB U
MOHSITHIA: pa3IpakKUMOCTh, PETYJISIIN,
TaKCHCHI, POCTOBBIC BEIIECTBA
(ayKcHHBI), HEpBHAsl CUCTEMA,
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y pacteHuii. PocToBbIE BElIECTBa U UX
3HAQ4YCHHUE.

HepBHas cucrema u pediaekropHas
peryisuus y ;kuBoTHbIX. HepBHas
CUCTEMA U €€ OTIEIIbl. DBOJIOLIMOHHOE
YCJIOKHEHUE CTPOCHUSI HEPBHOM
CUCTEMBI y JKMBOTHBIX. OTIEIbI
TOJIOBHOI'O MO3T'a II0O3BOHOYHBIX
XKUBOTHBIX. Pedexc u pednexropras
nyra. be3yCcioBHbBIE U YCIOBHBIE
pediekchl.

['ymopanbHas peryisinus u
DHIAOKPUHHAS CUCTEMA )KUBOTHBIX U
yesnoBeKa. JKenesbl SHIOKPUHHOU
CUCTEMBI U UX TOPMOHBI. [lericTBre
rOPMOHOB. B3anMOCBSA3b HEPBHOU U
SHJIOKPUHHOMU cucteM. [ unoramamo-
runo@u3apHasi CUCTEMA.
JdemMoHcTpanuu

Ioptpert: U. I1. IT1aBnos.

Tabnuiel 1 cxembl: «CTpoeHUE
rUapbD», « CTpOEHUE IITaHAPUNY,
«BHyTpeHHEee CTpOEHUE T0KIAEBOTO
yepBs», «HepBHas cucrema puioy,
«HepBHas cuctema JISIrymKkmn»,
«HepsHas cuctema
IIpECMBIKAIOIUXCsD», «HepBHas

pedaexkTopHas peryasnus, pedaekc,
peduekTopHas 1yra, NepeaHui MO3r,
IIPOMEKYTOUHBIN MO3T, CPETHUN MO3T,
MO3K€4O0K, IIPOJOJITOBATHIA MO3T,
BEreTaTUBHAsI HEPBHAsI CUCTEMA,
ryMOpaJIbHAsl pEryJIsiiusl, TOPMOHBI,
SHAOKPHHHAS CUCTEMa, TUIIOTAJIaMO-
runogusapHasi CUCTEMA.
XapakTepu3oBaTh pa3apaKUMOCThb

Y OJTHOKJIETOYHBIX OPTraHW3MOB H
PEQIEKTOPHYIO PETYIIALINIO

y ’KUBOTHBIX.

Pa3nuuatek Ha n300pakeHUsIX (cxemax,
TabNMIaX, MyJISKax ) HEPBHYIO CUCTEMY
U €€ OTIENbl; OT/AEIIbI TOJIOBHOIO MO3Tra
MO3BOHOYHBIX )KUBOTHBIX.

OnuceIBaTh TyMOPAIIbHYIO PETYJIALIMIO
y AKUBOTHBIX.

Pasznuyars Ha n300pakeHusIX (cxemax,
TabInIaX, MyJIsSKax) YHIOKPUHHYIO
CUCTEMY KUBOTHBIX U YEJIOBEKA.
Ha3zbiBats xkeie3bl 3SHIOKPUHHON
CHCTEMBI YeJIOBEKA U BbIpabaThIBacMble
UMU TOPMOHBI.

OnuceiBaTh 1€MCTBUE TOPMOHOB.
YcTaHaBIMBaTh B3aUMOCBS3U MEXKIY
CTPOEHHUEM OPTaHOB HEPBHOM U
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cucrema ntuiy, «HepBHas cucrema
MJIEKOTIUTAIOMUX», «HepBHas cuctema
YeJI0BEKa», « JHTOKPHUHHAS CUCTEMA,
«Pednexcy.

Oob6opynoBanme: MOJICIIY TOJIOBHOTO
MO3Ta Pa3JIMYHbBIX JKUBOTHBIX

SHAOKPUHHON CUCTEM U UX PYHKIUSIMU
B OpraHu3Me.

XapakTepu3oBaTh IBOIOIMOHHOE
YCIIOKHEHUE CTPOCHUSI HEPBHOMN
CUCTEMBI Y )KUBOTHBIX

Htoro yacos 1o teme 17
10. | Tema «PASMHOXEHUE U PABBUTUE OPI'TAHU3MOB»
10.1 | ®opmbl pa3MHOKEHUS 1 DopMBbI pa3MHOKEHUSI OPTAHU3MOB: PackpeiBaTh copepkaHne TEPMHUHOB H
OpraHU3MOB Oecnosioe (BKJIFOYasi BEreTaTUBHOE) U MOHATUN: pa3MHOYXKEHHUE, IPOCTOE

1oJjioBoe. Bupl Oecrosoro
Pa3MHOXKECHHS: TOYKOBaHUE,
cropyJinus, pparmMeHTaus,
KJIOHUPOBAHHUE.

JlemoHCcTpanumn

Tabauiel U cxeMbl: «BereratuBHOE
pa3sMHOXXeHHUE», « TUIIBI 6ecIToI0ro
pa3sMHOXeHUs», «Pa3zMHOXKEeHUE
XJIAMHAIOMOHAJIBIY, «Pa3zMHOKEHE
ABIJICHBIY, «Pa3MHOXKEHNE THAPHI»

JIeJICHHE, TIOYKOBAaHUE, CTIOPYJIAIIHS,
BETETATUBHOE Pa3MHOXKCHHE,
dbparmeHTanys, KJIOHUPOBAaHUE, TAMETHI,
criepMaTo3ou/i (CriepMuid), sieKIeTka,
3UT0Ta, KOHBIOTAITHS.

[lepeuncnarb 0COOEHHOCTH OECTIONOTO
Y TIOJIOBOTO PA3MHOKEHUS OPTaHU3MOB.
XapakTepu3oBaTh CYITHOCTh U (POPMBI
0ecrooro pa3sMHOKEHHSI OPraHU3MOB;
OMOJIOTMYECKOE 3HAaUeHUE OECIOIoro
Pa3MHOXKEHUS.

Paznnuars criopy kax
CHEIUATN3UPOBAHHYIO KJIETKY,
MpeIHA3HAYCHHYIO JJIs1 OECTI0JIOTO
Pa3MHOKEHUS, U CIIOPHI OaKTepHid.
OOBSICHATH MPEUMYIIIECTBA TIOJIOBOTO
pPa3MHOKEHUs HaJl OECIIONBIM.
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PackpbIBaTh poJib KIIOHUPOBAHUSA
B CEJICKLIMU U CEJIbCKOM XO035IMCTBE

10.2

[lomoBoe
pa3MHOKEHHE.
Meiio3s

[TomoBoe pasmuoxenue. [1ooBbie
KJICTKH, WM TaMeThl. Meiio3. Ctagun
Meno3sa. [loBenenrne XxpoMocom

B Meio3e. KpoccuHrosep.
buonorndyeckuii cMbICI Me03a U
MOJIOBOTO TMporecca. Meio3 u ero
MECTO B JKM3HECHHOM IIHKJIC
OpTaHU3MOB.

JlemoHcTpanuu

Tabumibl U cxeMbl: «Meho3y,
«XPpOMOCOMBD»

PackpeiBath copepkaHue TEPMUHOB U
ITOHSTHI: MEi03, OMBAJICHTHI,
KPOCCHUHTOBEp, UHTEPKUHE3,
HE3aBHUCHUMOE PaCIIPEIECICHUE;
KPOCCUHTOBED.

Pa3nnuate Ha n300pakeHusIX (cxemax,
TabIMIax) ¥ MUKpOIIpenaparax 3pebie
MOJIOBBIE KJIETKH MJIEKOMUTAIOIIUX U
OpraHbl PA3MHOKEHHUSI BBICIITNX
pacTeHUN.

PackpsIBaTh CyIIHOCTH M€H03a,
XapaKTEPU30BaATh €0 OT/IECIIbHBIE
CTaJUU.

Onpenenste MECTO MEHO03a

B KU3HEHHBIX LIUKJIAX PA3JIMYHBIX
OpraHU3MOB.

OOBSACHITH OMOJIOTMYECKUM CMBICIT
KPOCCHUHI'OBEpA, ONUCHIBATH €0
MEXaHU3M.

CpaBHHMBATH MEHO3 C MUTO30M;
pasinyaTh OTAEIbHBIE UX CTAUN

Ha MUKpOIIperaparax 1 u300pakeHUSIX
(cxemax, TabmuIax).

PackpbIBaTh 3BOTIOIIMOHHOE 3HAUEHUE
MOJIOBOT'O Pa3MHOXKEHUSI OPraHU3MOB
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10.3

["amertorenes.
OO6pazoBaHue u
pa3BUTHE TOJOBBIX
KJIETOK

[IpenzapopilieBoe pa3BUTHE.
["ameTorenes y ;kuBoTHbIX. [lo70BBIE
xene3pl. OOpa3oBaHue U Pa3BUTHE
MOJIOBBIX KJIeTOK. CriepMaTtoreHes u
ooreHe3. CTpoeHHe MOJIOBBIX KIIETOK.
Omiog0TBOpEHNE U SMOPHOHATBHOE
pa3BUTHE KUBOTHBIX. CIOCOOBI
OILIOZIOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [lapTeHorenes.
JleMoHCcTpanun

Tabnuiibl u cxembl: «['ameTorenes»,
«CTpoeHune SUUEKIIETK U
CIEPMATO30U1a».

OobOopynoBaHme: CBETOBOM MUKPOCKOIT,
MHUKPOIIPENapaThl AULEKIETOK U
CIEpMaTO30M/I0B.

JlaboparopHasi padora «3yueHue
CTPOEHHUS TIOJIOBBIX KJIETOK HA TOTOBBIX
MHUKpPOIIpenapaTax»

PackppiBath copepkaHne TEPMUHOB H
MOHATHI: TaMETOTEHE3, CIIepPMaTOreHE3,
00T€HE3, CEMEHHUKH, SIMIHUKH,
CIIEpPMATOTOHHH, CTIEPMATOITUTHI,
CIIEpMaTH/IbI, CIICPMATO30HU/IbI,
OOTOHHH, OOIIUTHI, MTOJISIPHBIC TENBIIA,
STMIIEKIIETKA, aKpocoMa.

[TepeuncnsaTh cTaauy raMeTOTreHe3a

Y ’KUBOTHBIX.

OnucpIBaTh MPOIIECC TaMeTOreHe3a u
€T0 TIEPHOIbI, CTPOCHHE TTOJIOBBIX
KJIETOK.

Pa3znnuaTe ocoOeHHOCTH
criepMaToreHesa M 0oreHesa.
OmnuceIBaTh MPOIECCHl OCEMEHEHUS U
OTUTIOJIOTBOPEHUS, Pa3HBIC BAPHAHTHI
napTeHOreHe3a

104

NunuBuyansHOE
pa3BUTHE
OpPTraHU3MOB —
OHTOI'CHE3

NupuBuayanbHOE pa3BUTHE
OpraHu3MOB (OHTOTEHE3).
OMOpuoorys — HayKa O pa3BUTHH
opranu3MoB. Mopgoeenes — oona

U3 271a6HbIX NPOOIeM IMOPUOTO2ULL.
Konyenyus mopgocenos u mooenu
mopghozenesza. Ctagum SMOproOTeHe3a
’KUBOTHBIX (Ha MMPUMEPE JISATYIIKH ).

PackpeiBath copepkaHue TEPMUHOB U
TOHSATUM: OIUIOJIOTBOPEHUE, 3UTOTA,
Oyactomep, aKpOCOMHas peaKIus,
MPOHYKJIEYC, MApPTEHOTCHE3,
aMOpuoreHes, ApodiaeHue, 61acTyna,
MOpYJIa, racTpyJia, HeUpyna,
OpraHOT€HE3, IKTOAEPMA, ME3OAEPMA,
AHTOJIEpMa, 11eJIOM, HEpBHAsI TpyOKa,
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Hpobnenue. Tumsl gpodrieHusl.
Jlemepmunuposanroe u
HeoepMUHUPOBAHHOe OpoOieHuUe.
bracmyna, mune 61acmyn.
OcoGenHocty ApOOICHUS
MJICKOMTUTAIOIINX. 3apPO/IbIIICBbIC
JUCTKU (TacTpynsiuus). 3akjiajika
OpPTaHOB U TKaHEW U3 3apOABIIIEBBIX
JUCTKOB. B3auMHOeE BIIMsIHUE YacTen
Pa3BUBAIOLLETOCS 3apO/IbIIIa
(aMOpuoHasIbHAS MHAYKIINS ). 3aKiIagKa
IJIaHa CTPOCHUS dKUBOTHOTO KaK
pe3yabTaT HePAPXUUYECKUX
B3alMOJECHUCTBUN I'eHOB. BinsiHue
Ha HYMOpPUOHAIBHOE Pa3BUTHE
pa3NUYHBIX (PAKTOPOB OKPYkKarOLEh
Cpelbl.

JemoHcTpanuu

[Toptper: X. [lInemaH.

Tabauib! U cxeMbl: «OCHOBHEBIE CTaIUNU
OHTOT'€HE3a».

Oo6opynoBanme: monenb «l{ukn
Pa3BUTHS JIATYIIIKI)

X0paa, KuiieuHas Tpyoka.
Onpenensate SMOPHOHATIBHBIN PO
Pa3BUTHS OPraHU3Ma U OMKCHIBATD
OCHOBHBIE 3aKOHOMEPHOCTHU
npoOJeHns — 00pa3oBaHUE
OJIHOCJIOMHOTO 3apO/IbIIa — OJaCTYJIbI;
3aBHCHUMOCTH X0/1a APOOICHUS

OT KOJIMYECTBA JKEJITKA B STHIEKIICTKE;
racTpyJsiUIO U OPraHOT€HE3.
OOBbsicHATH ATanbl JudPepeHIIUPOBKU
TKaHel, 00pa30BaHUs OPTAHOB U CUCTEM
OpraHoB.

XapakTepu30BaTh PEryISLHIO
AMOPHOHATILHOTO PAa3BUTHUS;
JAETEpMUHALINIO U SMOPUOHAIBHYIO
WHAYKIHWIO; TEHETHYECKUH KOHTPOITh
pa3BUTHA.

OO0CHOBBIBATH BPEIHOE BO3/ICICTBHE
Ta0avYHOTO JIbIMA U aJIKOTOJISA Ha XOJ
AMOPHOHATILHOTO U
MOCTAIMOPHUOHAIBHOTO Pa3BUTHS
OpraHu3Ma 4yejoBeKa

10.5

Pocr u pazButue
KUBOTHBIX

Poct u pazBuTHe )KUBOTHBIX.
[TocToMOpHOHATBHBIN TIEPHO/I.
[IpsiMoe 1 HenpsAMOEe pa3BUTHE.
Pa3Butue ¢ meramopdozom

PackpeiBath copepkaHue TEPMUHOB U
MOHSITUN: OHTOTEHE3,
MOCTAIMOpPHUOHAIBHOE Pa3BUTHE,
MeTraMop$o3, THYMHKA, pOCT, CTApPEHUE,
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y 0€CIO3BOHOYHBIX U TO3BOHOYHBIX
’KUBOTHBIX. bruosornueckoe 3HaueHue
IIPSIMOTO M HENPSMOTO Pa3BUTHS, UX
pacnpoCcTpaHeHue B npupoae. Turbl
pocTa JXUBOTHBIX. PAKTOPHI PErYJIALNN
pocTa JXMBOTHBIX U yenoBeka. Craguun
NOCTA3MOPHUOHAIBHOTO Pa3BUTHS Y
JKABOTHBIX U 4esoBeka. [leprosl
OHTOreHe3a yesoBeka. CTapeHue u
CMEPTh KaK OMOJOTMYECKHUE MTPOLIECCHI.
JleMoHCcTpanun

Tabauue! u cxemsl: «lIpsmoe u
HETpsAMOE pa3BuTue», «Pazsurue
MAaMCKOro XyKa», «Pa3zBurtue capanumn»,
«Pa3BuTne narymkm».

IIpakTnuyeckas padora

«BpIsIBIIEHHE TPU3HAKOB CXO/ICTBA
3apOJBIIIEN IT03BOHOYHBIX )KUBOTHBIX)

CMEPTb.

XapakTepu3oBaTh MOCTIMOPHOHATbHBIN
MEPUOJT PA3BUTHSI OPraHU3Ma U €ro
OCHOBHBIE (DOPMBI.

XapakTepu3oBaTh NPSIMOE Pa3BUTHE U
€ro NEPHOIbI.

N3narats conep:kanue TEOpU
CTapeHHs] OPraHU3MOB.

OOBACHITH OMOJIOTMYECKUM CMBICIT
pa3BUTHS ¢ MeTamMop(dho30M

10.6

PasmHoxeHue n
pa3BUTHE PACTCHUN

Pa3zMmHOkeHHE U pa3BUTHE PACTCHUN.
["amerodur u ciopodut. Meiios

B )KU3HEHHOM LIMKJIE PACTCHUM.
OO0pazoBaHue crop B Mpoliecce Meno3a.
I'ameTorenes y pacTeHui.
Onnoa0TBOPEHUE U pa3BUTHE
pAacCTUTENIBHBIX OPraHU3MOB. J[BOitHOE
OIUIOJOTBOPEHHUE Y LIBETKOBBIX
pactenuii. OObpa3oBaHue U Pa3BUTHE

PackpbIBaTh conepxanue TEPMUHOB U
NOHATUH: TaMeToPuT, cnopodur,
aHTEPUJINN, APXETOHHUH, 3apPOCTOK,
Meracrnopa, 3apOo/IbILIEBbII MEIIOK,
CUHEPTHU/IbI, AaHTUIIOAbI, MUKPOCTIOPA,
MBUIBIIEBOE 3€PHO, IBOMHOE
OIJIOJIOTBOPEHHE, POCT, MEPUCTEMA,
KaMOui, eprojbl OHTOTE€HE3a
LIBETKOBBIX paCTEHUI.
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CEMCHH.
MexaHu3MBbl peryIsiliii OHTOT€HE3a
Yy paCT€HUH U )KUBOTHBIX.
JdeMoHCcTpaMu

IToptpert: C. I'. HaBamuH.
Tabauibl ¥ cxembl: «JIBOWHOE
OTUIOIOTBOPEHUE Y IIBETKOBBIX
pacteHuit», «CTpoeHue ceMsH
OJIHOJIOJTBHBIX U JIBYJIOJIBHBIX
pacteHuin», « Ku3HEHHBIN UK
MOPCKOM KamycTbI», «  Ku3HEHHBIN
LIUKJI MXxa», «KU3HEHHBIN ITUKIT
MManoOpPOTHUKAY, « KM3HEHHBIN LUK
COCHBI».

JlaboparTopHasi pabora

«CTpoeHune OpraHoB pa3MHOKEHUS
BBICILINX PACTEHUI»

XapakTepHu30BaTh 0COOEHHOCTH
0€cII0JIOr0 U IIOJIOBOTO PA3MHOXKEHUS
LIBETKOBBIX PACTCHUM.

Bb1ensaTe 0cOOEHHOCTH NPOTEKAHUS

raMeTorcHe3a y HIBCTKOBBIX paCTeHHﬁ.

OrnucpIBaTh MPOIIECC ABOMHOTO
OTUIOJIOTBOPEHUS Y IIBETKOBBIX
PacTeHHI M OOBSICHSATH €ro
MPEUMYIIECTBA IO CPABHEHHUIO

C OTUIOJIOTBOPEHUEM Y CIIOPOBBIX U
TOJIOCEMEHHBIX

Nroro yacos o teme 8
11 | Tema «I'eHeTHKa — HAYKA 0 HACJIEACTBEHHOCTH U U3MEHYMBOCTH OPraHU3MOBY
11.1 | Ucrtopus ctanoBienus | 1 Hctopus CTaHOBIIEHUS U PA3BUTHS PackpsIBaTh conepxanne TEPMUHOB U

Y Pa3BUTHS T€HETUKU
KaK HayKd

IeHETHKHU KaK HayKu. PaGoThl

I'. Menaens, I'. ne ®puza, T. Moprana.

Ponb 0Te4eCTBEHHBIX YUEHBIX

B Pa3BUTUU I'€HETUKHU. PabOTHI

H.K. KonsnoBa, H.. BaBuiona,

A.H. benozepckoro, I'.Jl. Kapnieuenko,

MOHSTUM: TeHETUKA, I'CH.
JleMOHCTpUPOBATH 3HAHUS UCTOPUU
BO3HHUKHOBCHUS TCHCTUKH.
XapakTepu30BaTh OCHOBHBIE ATAIbI
Pa3BUTHS TEHETUKU KaK HAYKU
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FO.A. ®ununuenxo, H.B. Tumodeena-
Pecosckoro.

JdeMoHCcTpaMu

[Toptpetsl: I'. MeHens,

I'. le ®pus, T. Mopran,

H. K. Konsuos, H. 1. BaBuios,

A. H. benosepckuii,

I'. JI. Kapnieuenxo,

IO. A. ®ummuenko,

H. B. Tumodees-PecoBckuit

11.2

OCHOBHBIC TTOHATHS U
CHUMBOJIBI TCHCTHUKHA

OCHOBHBIE TEHETUYECKUE TTOHATHUS U
CUMBOJIBL. [ 'OMOJIOTMYHBIE XPOMOCOMBI,
aJUIeJIbHBIC TE€HBI, aJIbTEPHATUBHBIE
MPU3HAKU, JOMUHAHTHBINA U
PELIECCUBHBIN ITPU3HAK, TOMO3UI0TA,
reTepPO3UroTa, YACTas JIMHUS, THOPUIBI,
redotur, GeHoturn. OCHOBHBIE METO/IbI
TE€HETUKU: TUOPUI0TIOTUYECKUH,
LIUTOJIOTUYECKUN, MOJIEKYJISIPHO-
TEHETUYECKUU.

JeMoHcTpanuu

Tabaunsl: « MeTOabI TEHETUKNY,
«CXeMbl CKpeLIMBaHUS».
JlaGopaTopHasi paGora

«/Ipo3oduna kak 00BEKT TeHETUUECKHUX
MCCIIEIOBAHUIN

PackpbiBaTh cojiep;kaHuE TEPMUHOB U
MOHSTUI: HACJIEACTBEHHOCTb,
HACJICIOBAHUE, U3MEHYUBOCTb,
reHoTurl, (GEHOTHI, TE€HOM, JIOKYC,
XPOMOCOMBI, AJJIETIbHBIE I'eHbI (AJLJIEN),
aJbTEpHATUBHBIE TPU3HAKH,
TOMO3UT0Ta, TE€TEPO3UTOTA,
JOMWUHAHTHBIN NPU3HAK, PELIECCUBHBIN
MIPU3HAK, YUCTasH JIMHUS, TUOPHUIBI.
[Tosb30BaThCS TEHETUYECKOU
TEPMUHOJIOTUEN U CUMBOJIUKOU

IUIS1 3AITUCH CXEM CKPEIIUBAHUS

Hroro yacos no treme
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12

Tema «gaKOHOMepHOCTH HaCJICACTBCHHOCTHN»

12.1 | 3akOHOMEPHOCTH 2 MoHorudpuiHOE CKpEeIIMBaHUE. PackpriBaTh conepxaHue TEPMUHOB U
HacleI0BaHUs ITepBrIit 3ak0H MeHnaens — 3aKOH MOHSATUIN: MOHOTHOPHUTHOE
MPU3HAKOB. eIMHO00pa3usi THOPHUIOB TIEPBOTO CKpEIlMBaHUE, YUCTOTA T'AMET,
MounorubpuaHoe nokoJieHus. [IpaBuino noMUHUPOBaHUS. | IOMUHUPOBAHKUE, PACIICIIIICHUE
CKpEIIMBAHUE Bropoii 3akoH Menaens — 3akoH IIPU3HAKOB.

pacIleIICHNs] IPU3HAKOB. OnuceiBaTh onbITH ['. Menaens
[{utonornyeckre OCHOBBI 110 U3YYEHUIO HACJIEAOBAHUS OJTHOM
MOHOTHOPUTHOTO CKPEIIUBaHUS. napbl IPU3HAKOB y TOPOXa MOCEBHOTO.
['mnoTe3a YuCTOTHI raMeT. [IpuBoauTH POPMYIUPOBKH MTEPBOTO U
JleMmoHcTpanuu BTOpOTO 3aK0HOB I'. Menpens (3akoHa
[Hoptpet: I'. Menaenb. eAMHO00pa3usi THOPUIOB MEPBOTO
Tab6nuiibl u cxembl: «IlepBblit ¥ BTOPOI | TTOKOJICHHSI, 3aKOH PACIICTUICHUS
3aKOHBI MeHaems. MIPU3HAKOB) U OOBSICHATH UX
OobopyaoBanmne: MOJIEIb LUTOJIOTUYECKHE OCHOBBI.

JUIS1 IEMOHCTPALIM 3aKOHOB CocTaBnsiTh CXeMbl MOHOTUOPHUIHOTO
eAMHO00pa3usi THOPUIOB MEPBOTO CKpEILUBAHUSA U PEIIaTh TeHETUYECKUE
TIOKOJICHUS U paCICTUICHUS MPU3HAKOB; | 3a7auid Ha MOHOTUOPUIHOE

CBETOBOI MUKPOCKOI, MUKpOIIpenapar: | CKpeluBaHue

«JIpozoduay.

IIpakTnueckasi padora «3yuenue

PE3yIHTaTOB MOHOTUOPHIHOTO

CKpENIUBaHUA Y JIPO30(PHITBI»

12.2 | Ananusupyroiee 1 AHanm3upyolee CKpelBaHme. PackpbIBaTh coepxanue TEPMUHOB U
CKpEIIMBAHUE. [IpomMexyTOUHBIN XapaKTep MOHSATUN: aHATU3UPYIOIIIEEe
Henonnoe HacnenoBaHus. Pacimennenue CKpEILBaHUE, HEMOJIHOE
JIOMUHUPOBAHHE MPU3HAKOB MIPU HETIOJTHOM JIOMUHUPOBAaHKE, KOJJIOMUHUPOBAHUE.
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JIOMHUHUPOBAHUMU.
JdeMoHCcTpaMu

TabauITbl ¥ CXEMBI: «AHATU3UPYIOIIEE
CKpenuBaHuey, «HemnoyHoe
JIOMHUHUPOBAHUE

CocTaBiATh CXeMbl aHAIU3UPYIOIIETO
CKPEILMBAHUSA U PEIIaTh TCHETUYECKUE
3aJ]a4M Ha aHAJIM3HUPYIOIIee
CKpEIIMBAHUE U HETIOJIHOE
JOMUHUPOBAHUE

12.3 | Jurubpumnoe JurubpuaHoe ckpemrBanue. TpeTuit PackpsiBaTh copepkaHue TEPMUHOB U
CKpEIBaHUE 3aK0H MeH/1ess1 — 3aKOH He3aBUCUMOTO | TIOHSTHI: TUTHOPUTHOE CKPEIIMBAaHUE,
HaCJICIOBAaHUS IPU3HAKOB. (EeHOTUITMYECKUH paJiuKal.
[HuTonornyeckue OCHOBHI OnuceiBaTh ONBITEI ['. Menaers mo
JTUTHOPUTHOTO CKPEITUBAHMUS. M3YUYEHHIO HACIIEIOBAHMS ABYX Iap
JleMoHCTpanumn MPU3HAKOB Y TOPOXa MTOCEBHOTO.
IToptper: I'. Mennens. [IpuBOIUTH POPMYITUPOBKY TPETHETO
Tabnuitel u cxeMbl: « TpeTuit 3aKoH 3akoHa ['. Menpens (3akoHa
Mennens». HE3aBHCUMOTO HACIEIOBAHUS
Oo6opynoBanme: MOJICIb MIPU3HAKOB) U OOBSICHATH €T
JUIL JEMOHCTpPAIMK 3aKOHA LUATOJOTUYECKUE OCHOBBI.
HE3aBUCUMOTO HACIEIOBAHUS [IpuMeHsTh MaTEeMaTHYECKUM pacuéT ¢
MIPU3HAKOB; CBETOBO MHUKPOCKOIT; MOMOIIBIO (PEHOTUITMYECKOTO paiuKalia
MuKponpenapar «Jlpo3zoduinay. 1 METO/ia IEPEMHOKEHUS BEPOSITHOCTEN
IIpakTnueckasi pa6ora BApUAHTOB PACIICTUICHUS TPU3HAKOB Y
«3yuenue pe3ysabpTaToB MOTOMKOB TI0 (D€HOTHUTTY U TCHOTHITY.
JTUTUOPUIHOTO CKPEIIUBAHUS CocTaBnsATh CXeMbI JUTUOPUITHOTO
y IPO30(UITBI» CKpCILUBAHUA U pelIaTh FT€HETUYECKUE
3a/1ayu Ha TUTHOPUIHOE CKPEITUBaHNe
12.4 | CuennienHoe CuenieHHO€E HACJIeI0BAHUE MMPU3HAKOB. | PackphIBaTh coiepKaHNE TEPMUHOB U
HaCJIE0BaHUE Pa6otsl T. Moprana. CuernyieHHoe MOHSATHI: CLIETUIECHHOE HACIIEJOBAaHHUE,
MIPU3HAKOB. HacJIeJOBaHUE T€HOB, HAPYILICHHUE HapyIlIeHUs CLUEIUICHUS T€HOB,
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XpoMocoMHasi Teopus
HACJIEICTBEHHOCTH

CUEIJICHUS] MEX Iy TeHaMHU.
XpoMOCOMHas TEOpUs
HACJIEJICTBEHHOCTH.
JleMoHCTpanun

[Toprper: T. Mopras.

Tabnuie! u cxeMbl: «ClLemIeHHOoe
HacJIeJOBaHHUE MPU3HAKOB

y IPO30(HITBDY.

Oob6opynoBanme: MOJICIb

JUISL IEMOHCTPAIINH CLIETIIICHHOTO
HacCIIEJOBaHUS IPU3HAKOB.

KPOCCHUHTOBEP, PEKOMOWHAIIHSI T€HOB,
T€HETUYECKUE KAPThl, MOPTaHU/A.
[IpuBOIUTH GOPMYTUPOBKH 3aKOHOB
Moprana (3akoHa CLIETJICHHOTO
HacJICJIOBaHMS T€HOB U 3aKOHA
HapyIICHUs CHETICHUs] MEX /Ty TeHaMH )
1 O0OBSACHATH UX IIUTOJIOTHYCCKHE
OCHOBEI.

[TepeuncnsaTh OCHOBHBIE MOJIOKEHUS
XPOMOCOMHOU TEOPUHU
HaCJICJICTBEHHOCTH.

Pemmate reHeTnyeckue 3agaun

Ha CIEIJICHHOE HACJIeJOBaHUE I'€HOB U
HAPYIIEHUE CUETIJIEHUS MEXY T€HAMH

125

I'eneTuka mosa

['eneTuka nosia. XpoMOCOMHBIN
MEXaHHU3M OIIPEACIICHUSA T10JIA.
AyTOCOMBI ¥ MOJIOBBIE XPOMOCOMBI.
['oMoraMeTHbIi U reTepOraMeTHBIN
noJ. [ enernueckas CTpykrypa
TMOJIOBBIX XpoMocoM. HacnenoBanue
MIPU3HAKOB, CLETUIEHHBIX C MOJIOM.
JdemoHcTpanuu

Tabauuk! u cxembl: «I'eHeTHKa T0J1aY,
«Kapuotun uenoseka», «Kapuorun
po30duiiby, «KapuoTun NTULIB

PackpriBaTh conepxaHue TEPMUHOB U
IIOHSATHN: ayTOCOMBI, II0JIOBBIE
XPOMOCOMBI, TOMOI'aMETHBIN 11071,
reTEPOraMeTHBIN MOJI.

OOBICHATH XPOMOCOMHBIN MEXaHU3M
ONPENIEJICHUS T10JIa Y OPraHU3MOB.
[IpuBOINTH TPUMEPHI HACIIETOBAHMS
IIPU3HAKOB, CLIETUIEHHBIX C MOJIOM.
CocTaBisATh CXEMBI CKPEILIMBAHMS U
pemaTh reHeTUYECKUe 3a1a41 Ha
HACJIE0BAHKUE IPU3HAKOB, CLEIICHHBIX
C IIOJIOM.
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[TpuBOAUTH PUMEPHI TEHETHYECKUX
3a0onieBaHui U 1e(hEeKTOB

y OpTaHU3MOB, CBSI3aHHBIX C IMOJIOBBIMU
XpOMOCOMaMH

12.6 | I'enoTun kak
LIEJIOCTHAS CUCTEMA

I'enoTun xak 11eJ0CcTHAsA CUCTEMA.
[1neroTponus — MHOKECTBEHHOE
nercTeue rena. MHOKECTBEHHBIN
ajuienu3Mm. B3zaumonencrrue
HeaJJICJIbHBIX T'CHOB.
KommiemeHTapHOCTB. DnIMcTas.
[Tonumepus.

['eHeTHUECKMI KOHTPOJIb pPa3BUTHUSA
pacTeHUM, )KUBOTHBIX U YEJIOBEKA, a
TaKxe (PU3NOIOTrMYECKUX MPOLIECCOB,
MTOBEJICHUS 1 KOTHUTHUBHBIX (DYHKITHA.
I'eneTnyeckne MEXaHU3MBI
CHUMOHOIreHe3a, MEXaHU3MBbI
B3aUMO/JICMCTBUS «XO3SIMH — Mapa3uT»
U «XO35IMH — MUKPOOHOM).
['eHeTHUECKME ACTIEKTHI KOHTPOJIS U
W3MEHCHHS HACJICICTBCHHOM
nH(pOpMAITUHU B TTOKOJICHUSIX KIETOK

Y OpraHu3MOB.

JeMoHcTpanuu

TabGnuiel M cxeMbl: «MHO0KeCTBEHHBIN
ajem3My; «B3anMopelicTBe TEHOBY

PackpsiBaTh conepxanne TEPMUHOB U
MMOHSATHUHN: MHOKECTBEHHOE JCHCTBUE
reHa (Tuieiiorpornus),
KOMILIEMEHTAPHOCTh, TIUCTA3,
MTOJIUMEPHUSL.

Omnpenensate GOpMbI B3aUMOJICUCTBUS
aJJICJIbHBIX U HeaJIeJIbHBIX T'CHOB.
[IpuBOAUTH TTPUMEPHI TIIICUOTPOTTHOTO
JICHCTBUS T'€HOB.

Pemath reneTndyeckue 3agaun

Ha B3auMMO/JICHCTBUE HEAJICIBbHBIX
TeHOB

Hroro yacos no treme

10
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13

Tema «3aKOHOMepHOCTI/I H3IMECHYUNBOCTHN»

13.1 | '3MeH4YHBOCTH 1 B3aumopeiicTBue reHoTUna U Cpeibl PackpriBaTh conepikanne TEpPMUHOB U
npu3HaKoB. Bussr npu popmupoBaHuH PeHOTHUIIA. MOHSTUN: U3MEHYUBOCTb,
U3MEHYUBOCTU N3MeHYnBOCTh TPU3HAKOB. HEHACJICJICTBEHHAS] N3MEHUNBOCTD,

KauecTBeHHBIC U KOTMYECTBEHHBIE HACJIEJICTBEHHAs] N3MEHYUBOCTb.
IpU3HaKyu. Buapl ”3MEHUMBOCTH: CpaBHUBATh HEHACIEICTBECHHYIO
HEHACJIEICTBEHHAs U HACJIE/ICTBEHHAS. | M3MEHYMBOCTE C HACIICACTBEHHOMA.
JleMoHCTpanuu [TpuBOIUTH IPUMEPHI KAUECTBEHHBIX U
Tabauip! u cxembl: «Buabt KOJIMYECTBEHHBIX MPU3HAKOB
U3MEHYUBOCTIY. OpPTraHU3MOB, MTPOSBICHUH
OO6opynoBaHHe: KUBbIC U TepOapHBIC | y OPraHM3MOB HEHACIIEICTBEHHON 1
AK3EMILISIPbl KOMHATHBIX PACTEHUI; HACJICJICTBEHHON M3MEHUYMBOCTHU
pucyHku (poTtorpadum) >KUBOTHBIX

C pa3IMYHBIMH BHJIaMU H3MEHYHBOCTH

13.2 | MonudukanmonHas 2 MonudukannonHas 3MEHYUBOCTb. PackpeiBath cogepxaHue TEPMUHOB U
U3MEHYNBOCTD Pounb cpenst B popmupoBaHum MOHSITHIA: MOAU(DHUKAITMOHHAS, UIH

MOAN(PUKAIMOHHON N3MEHUHNBOCTH.
Hopwma peakuuu npusHaka.
BapuanvoHHsbIi psj U BapuallMoOHHas
kpuBas (B. Moranucen). CBoiicTBa
MOAU(UKAIIMOHHON U3MEHUYUBOCTH.
JdemMoHcTpanuu

TabauIbl U CXEMBI:
«MomudukarmoHHasi U3BMEHYUBOCTHY.
O0opynoBaHme: XHUBbIEC U repOapHbIC
AK3EMIUISIPHl KOMHATHBIX PACTCHHI;
pucyHku (poTtorpadun) )KUBOTHBIX

(dbeHoTunM4ecKas, U3SMEHYUBOCTb,
BAPUAHTA, BAPUALIMOHHBIN DS,
BApUALIMOHHAS KpHUBasi, HOpMa
pEeaKIMy NIPU3HAKA,

MOIU(DHUKAIIAH.

XapakTepu3oBaTb CBOMCTBA

MO (PUKAITMOHHON U3MEHUNBOCTH.
IToka3eIBaTh pOJIb YCIOBUN BHEITHEH
Cpelibl B pa3BUTHUH MOIU(DUKAITTOHHON
M3MEHYUBOCTH Y OPraHU3MOB.
CtpouTh BapHallMOHHBIE PAJIBI U
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C MpuMepamMu MOIU(PUKAIMOHHOM
U3MEHYHMBOCTH.

JlaboparopHnasi paGora
«HccnenoBanre 3aKOHOMEPHOCTEN
MO (PUKAITMOHHON N3MEHYUBOCTH.
[TocTpoenune BapualmOHHOIO pAa U
BApPUALIMOHHOU KPUBOW»

rpaduK KpUBOMH HOPMBI PEAKIIUU
MPU3HAKOB Y Pa3JIMYHBIX OPTraHU3MOB

13.3 | 'eHoTHTINYECKAS ['eHoTHIMYECKASE N3MEHYUBOCTb. PackpsiBaTh cojiepkaHue TEPMUHOB U
V3MEHYUBOCTb. CBolCTBa FTEHOTUITMYECKOMN MOHATUM: KOMOWHATUBHAS
KomOunaTuBHast W3MEHYMBOCTH. BUIBI TEHOTUIIMYECKON | M3MEHYHMBOCTh, MyTaIlHOHHAS
M3MEHYUBOCTD M3MEHYHMBOCTU: KOMOMHATUBHAS, W3MEHYMBOCTh, KOMOMHAIIUHU, MYTaIINH.

MYTalMOHHAs. XapakTepu3oBaTh CBOKWCTBA
KomMOunaTuBHast ”3BMEHYHUBOCTD. T€HOTUITMYECKOU N3MEHUYNBOCTH.
Mei103 1 110JI0BOM ITPOLIECC — OCHOBA OnuceIBaTh MEMO3 U MOJOBOW MPOLIECC
KOMOMHATUBHOW M3MEHUYHBOCTH. KaK OCHOBY MPOSIBJICHUSI Y OPTAHU3MOB
Ponbp koMOMHATUBHOW U3MEHUYUBOCTHU KOMOWHATUBHOW U3MEHUYHUBOCTH.

B CO3JJaHUU T€HETUYECKOIO [Toka3bIBaTh HA KOHKPETHBIX ITPUMEPAX
pazHooOpa3us B mpejesnax 0aHOTO POJIb KOMOMHATUBHON U3MEHYMBOCTH
BHUJIA. B CO3JJaHUU T€HETUYECKOTO
JleMmoHcTpanuu pa3zHoOOpasus OpraHu3MoOB B MpejIesiax
Tabmuiibl u cxembl: «kKoMOMHATHBHAST | OJTHOTO BHJA.

W3MEHYUBOCTBY, «Meno3y, CpaBHUBATH T€HOTUITUYECKYIO
«On010TBOPEHUEY W3MEHYHMBOCTH C MOIU(PUKAITMOHHOM

13.4 | MyranuonHas MyTanmoHHass U3MEHUYUBOCTh. Buibl PackpsiBaTh conepxanne TEPMUHOB U
U3MEHYUBOCTb. MyTAalWi: T€HHbIE, XPOMOCOMHBIE, MOHATHI: MyTaIlUU, XPOMOCOMHBIE
3aKOHOMEPHOCTH reHoMHbIe. CIIOHTaHHBIE U nepecTpoiku (abeppauun),
MYTallMOHHOTO VHIYLUPOBAaHHBIE MyTallMU. SIAE€pHbIEC | MMOJUIUIOUINS, aHEYIIOUINSI, MYTaHT,

89




nporiecca.
DIUTECHETHKA

Y LIUTOIUIA3MaTUYECKNE MYTAIUH.
CoMaTnuecKre 1 MOJIOBbIE MyTaLlUH.
[IprunHBI BOSHUKHOBEHMS MYyTAIUK.
MyTareHsl 1 UX BIUSHUE

Ha OpraHu3Mbl. 3aKOHOMEPHOCTH
MYTallMOHHOTO Mpouecca. 3aK0H
TOMOJIOTUYECKHX PSJIOB

B HaCJICACTBEHHON N3MEHUYNBOCTH
(H.W. BaBunog). BHesinepHas
M3MEHYMBOCTh U HACJIEICTBEHHOCTb.
Dnuzenemuxa u INUSEHOMUKA,

POJIb dnULeHemu4ecKux hakxmopos

8 HAC1e008aAHUU U USMEHYUBOCTNU
(henomunuueckux npusHaKos

V Op2aHUu3Moe.

JlemoHCcTpanumn

IToptpertsl: I'. Jle ®pus, B. Moranuces,
H. . BaBuios.

Tabnuiibl U cxembl: «I'eHeTHYeCcKre
3a00JIEBAHUS YEIOBEKAY, « BUIbI
MYTaLum».

OO0opynoBaHme: *KUBbIE U repOapHbIe
AK3EMILISIPbl KOMHATHBIX PACTEHUI;
pucyHku (dpoTtorpadum) >KUBOTHBIX
C pa3JIMYHBIMHU BUJIAMU
U3MEHYUBOCTH.

MyTareHsbl.
[TpuBOIMTE IPUMEPHI MyTALIUH,
BCTPEUYAIOIIUXCS Yy PA3HBIX OPTraHU3MOB.
KnaccuduumpoBats myTanuu

10 Pa3HbIM OCHOBAHUSM.

Pasznuyats Ha n300pakeHusX (cxemax,
TabnuIax) TeHHbIE My TaIlHH,
XPOMOCOMHBIE ITEPECTPONKH Pa3HBIX
BUJIOB: JICJICIINH, TyTUIMKALUH,
TPAHCIIOKALIMN, UHBEPCHUH; TCHOMHBIE
MyTal1u.

CpaBHHBaTh MEXy COOOW MyTalluu
pa3HbIX BUOB.

XapakTepu3oBaTh CBOKWCTBA
MYTallMOHHON U3MEHYHUBOCTH.
HaspiBaTh nprymHbI MyTaluu,
BBISIBJISITH HCTOYHUKH (PAKTOPOB-
MYTareHOB B OKPYKaroUIEH cpejie
(KOCBEHHO).

[TpuBoUTH POPMYTUPOBKY 3aKOHA
TrOMOJIOTUYECKHUX PSAJIOB U
HACJIEICTBEHHOM N3MEHYUBOCTH

H. 1. BaBunioBa 1 000CHOBBIBaTh €r0
3HAYEHHUE JUISl IPAKTUKU CEIBCKOIO
X031CTBa
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IIpakTnyeckast padora
«MyTtanuu y 1po30¢puiisl (Ha TOTOBBIX

MUKpOIpenaparax)»
Htoro yacoB no teme 6
14 | Tema «I'eHeTHKA Ye10BeKa»

14.1 | I'eneruka yenoBeka. 3 Kapuotun uenoseka. Mexaynaponsas | PackpeiBaTh conep:kaHue TEPMUHOB U
MeTtob1 porpamMma MCClIeI0BaHUs FTeHOMa MOHSITUI: CEKBEHUPOBAHHE, KapTa
MEIULUHCKON yesioBeKa. MeTo1bl U3y4eHUsI TEHETUKH | XPOMOCOMBI, TPOOaH1, HACIEICTBEHHbIE
TE€HETUKU YeJIOBEKa: FeHeallorMuecKui, 00J1€3H1 (MOHOTE€HHBIE, TOJIUTCHHBIE,

OJIM3HEIOBBIN, ITUTOTCHETHYCCKUH,
MOMYJISALIMOHHO-CTATUCTUYECKUM,
MOJIEKYJISIPHO-TEHETUYECKH.
CoBpeMeHHOE ONpEeIeIICHUE TEHOTHUIIA:
MOJIHOTEHOMHOE CEKBEHUPOBAHUE,
T€HOTUITMPOBAHKE, B TOM YHCIIE

¢ nomounpto [11[P-ananu3a.
HacnencrBenHble 3a001eBaHUS
yenoBeka. [ eHHbIE 1 XpOMOCOMHBIE
0oJIe3HM YelioBeKa. bone3nu

C HACJI€ICTBEHHOM
MPEIPACIIOIOKEHHOCThIO. 3HAUCHUE
MEJIUIIUHCKON TeHETHKHU

B IPEIOTBPAILLICHUN U JICYEHUU
IFeHETUUECKHUX 3a00JIeBaHUI YCI0BEKA.
Mennko-reHeTH4EeCKoe
KOHCYJIbTUpOBaHue. CTBOJIOBBIE
KieTkH. [loHsATHE «reHeTHYEeCKOTO

TeHHbIE, XPOMOCOMHBIE), MEUKO-
TF€HETUYECKOE KOHCYJIbTUPOBAHUE,
JOPOJ0Bast TUATHOCTHKA, aMHAOLICHTES.
[lepeuncnarb 0COOCHHOCTH U3YUCHUS
TEHETUKH YEJIOBEKA U METOIbI
MEIULUHCKOWU T€HETUKHU.
XapakTepu30BaTh METOAbI U3YUCHUS
TeHETHKH YesloBeKa (TeHeaIOrMueCKUid,
OJIM3HEIOBBIN, IIUTOTCHETHYCCKUH,
MOJIEKYJISIPHO-T€HETUYECKU,
MOMYJISIITUOHHO-CTATUCTUYECKUI ).
OnuceIBaTh 1EH, 38J1a41 U
JOCTHKEHUS MEKIYHAPOIHOU
porpaMmsl «I'€HOM YelIoBEKay.
Paznmuuate Ha n300pakeHUsX (cxemax,
TabJIMIaX) KAPThl XPOMOCOM
(reneTudeckue, pu3MUECKUe,
CHKBEHCOBBIC).
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rpy3a». DTUYECKNE aCIIEKTHI
UCCIIEIOBaHMI B 00acTH
pPEAAKTUPOBAHUS T€HOMA M CTBOJIOBBIX
KJICTOK.

['enetnyeckue HakTOPHI MOBBIIICHHOM
qyBCTBUTEJIBHOCTH YEJIOBEKA

K (pU3M4ECKOMY U XUMHUUECKOMY
3arpsiI3HEHHUIO OKPYXKAIOLIEH CpeIbl.
['eneTnueckas MpeapacronoKeHHOCTh
YeJIOBEKa K MaTOJIOTHSIM.
JleMoHCcTpanun

Tabauib! u cxeMmel: «Kapuotun
YeNnoBeEKA», «MeToabl n3ydyeHus
TeHETHKHU YeNloBeKay, «I eHeTnueckue
3a00JIeBaHUS YEIIOBEKAY.
IIpakTnuyeckas padora
«CocTaBieHHe U aHaIU3 POJOCIOBHOI

OnuchIBaTh METOBI COBPEMEHHOTO
ONpeAeICHUs TeHOTUIIA OpTaHU3Ma!
MOJTHOT€HOMHOE CEKBEHUPOBAHUE,
T€HOTUIIMPOBAHUE, B TOM YHUCTIE

¢ nomouplo I11[P-ananu3a.
XapakTepu30oBaTh HACIEACTBEHHBIE
3a00J1eBaHMs YeJIOBEKa M 3a00JIeBaHUS
C HacjlIeJACTBECHHOM
MPEIPACIIOIOKEHHOCTHIO.
CpaBHUBATh F'€HHBIE, XPOMOCOMHBIE
00JIC3HHU YeJIOBEKa M 00JIC3HU

C HACJICJICTBEHHOM
MPEIPaCIIONOKEHHOCTHIO.
YcraHaBiIMBaTh B3aMMOCBSI3b MEXKTY
HAacJIeCTBEHHBIMHU 3a001€BaHUSIMH

YeJI0BEKa M X FT€HETUYECKOM OCHOBOI.

OO00CHOBEIBATh 3HAYEHHE MEIUKO-
TCHETUYECKOT0 KOHCYJIbTUPOBAHUS
B IIPEAOTBPAIICHUH U JICUCHUN
HACJIEICTBEHHBIX 3a001€BaHUI
yeJIoBEKa

HToro yacoB o Teme 3
15 | Tema «CeJiek1iusi OpraHu3MoB»
15.1 | OcHOBHBIE OHATHUSA 1 JloMecTUKanus U CeJeKIHs. PackpriBaTh coziepxaHne OCHOBHBIX

CCJICKIINI

3apoKIECHUE CEIIEKIUU U
JIOMECTUKALIUH. Y YEHUE
H.A. BaBunosa o Llentpax

MMOHATUM: CEJIEKIIUs, JOMECTUKAIIS,
MPUMUTUBHAS CETIEKITHS,
KOMOWHATUBHAS CEJIEKIIHsI, COPT,
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MPOUCXO0XKJIEHUS U MHOT000Opa3us
KYyJbTYPHBIX pacTeHUl. Poib cenexunu
B CO3/IaHUU COPTOB PACTEHUM U TIOPOL
#UBOTHBIX. COPT, MOpoAQa, IITAMM.
3aKOH rOMOJIOTHYECKHUX PSIAOB

B HACJIEICTBEHHOW N3MEHUYNBOCTH
H.M. BaBuiona, ero 3HaueHHUC

JUISL CEJIEKIIMOHHOM paboThI.
JlemoHcTpanuu

[Toprpetsl: H. Y. BaBunos,

H. B. Muuypum, I'. /I. Kapneuenxo,
I1. IT. JIykssinenko, b. JI. Actaypos.
Tabauuel u cxeMmsbl: «LleHTpbI
MIPOUCXOXKJICHHUS] © MHOTO00pa3us
KYJBTYPHBIX PACTEHUIN», «3aKOH
TOMOJIOTUYECKHX PSIJIOB

B HACJIEICTBEHHOW N3MEHUNBOCTI.
JlaboparTopHasi pabora
«M3ydyeHune copToB KyJIbTYPHBIX
pacTeHU U MOPOJ JOMAIITHUX
YKUBOTHBIX)»

II0pOJIa, ITAMM.
[lepeunciiATb OCHOBHBIE 3TAIIbI
Pa3BUTHS CEJIEKLMHU KaK IIPOLECCa U
HayKU.

XapakTepu3oBaTh COACPKAHNE YUCHUS
H. U. BaBunosa o LlenTpax
MPOUCXO0KJICHUS U MHOT000pa3us
KYJBTYPHBIX PACTCHHM.

IToka3biBath LIEHTPBI MPOMCXOKIECHUS U
MHOT000pa3us KyJbTypHBIX PACTEHUIN U
L{eHTpBI TOMECTUKALUN JOMAIIIHUX
’KUBOTHBIX HAa KApTE MUPA, CBA3bIBATh
MX MECTOIIOJIOKEHHE C OYaraMu
BO3HUKHOBEHUS IPEBHEUIINX
LABMJIN3AIUH.

CpaBHHBATh COPT, TOPOAY, IITAMM

C BUJaMHU-POJUYAMU.

OO00CHOBBIBATH 3HAYEHHUE 3aKOHA
TrOMOJIOTMYECKHX PAIOB B
HacJIeJACTBEHHON N3MEHUYNBOCTHU

H. WM. BaBunosa i ceneKuuoHHON
paboTHI.

OnuceIBaTh NEPCHIEKTHUBBI
JOMECTUKALMN U CO31aHUE HOBBIX
COPTOB KYJIbTYPHBIX PACTEHUM, TOPOL
JOMAIIIHUX KMBOTHBIX U IITAMMOB
MHKPOOPraHU3MOB
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15.2

MeTtoabl
CEJICKIIMOHHOM
pabotsl. CoxpaHeHue,
V3y4YECHUE U
HCIIOJIb30BAHUE
FeHETUYCCKUX

pecypcoB

MeTonbl CeNneKIMOHHON padOTHI.
HckyccTBeHHBIN OTOOP: MaCCOBBIN U
WHJIMBUAYaJbHBIA. DTaIlbl
KOMOWHAITMOHHOW CEICKITUN.
HcnblTanue npou3BoauTenen

10 MOTOMCTBY. OTOOp MO TEHOTHUITY

C TIOMOIIBIO OIIEHKH (peHOoTHUIa
MMOTOMCTBA U OTOOP MO T€HOTUITY

¢ moMolipbto aHanuza JJTHK.

W cKyCCTBEHHBIN MyTareHe3 Kak METO/1
CEJICKIIMOHHOU pabOThI.
PagnaniioHHbI 1 XUMHYECKUH
MyTareHe3 Kak UICTOYHUK MYTaluil

Y KYJIBTYPHBIX (HOPM OPraHU3MOB.
Hcnonp30BaHne TEHOMHOTO
pENAKTUPOBAHUS U METOJIOB
pexoMOuHaHTHBIX JJHK 15 nomyuenust
MCXOJHOTO MaTepralia JJisl CEJICKIINU.
[Tosyuenue noJUIIon0B.
BryTpuBugoBas rubpuanzaimsi.
biv3kopoiIcTBEHHOE CKpENIUBaHMUE,
i nHOpuauHT. HeponctBenHoe
CKpelllMBaHue, UM ayTOPUIUHT.
I'eTepo3uc u ero NpUYUHSL.
Hcnonp3oBaHue rereposuca

B cenekuuu. OtnanénHas
rubpunuzanus. [Ipeogonenue

PackpriBath copepxanne TEPMUHOB U
MOHSATUI: UCKYCCTBEHHBIN 0TOOD,
MIPOU3BOJIUTEIIN, SKCTEPHED,
OJIN3KOPOACTBEHHOE CKPEIIUBAHUE, WU
WHOPHJIUHT, HEPOJICTBEHHOE
CKpeNnIuBaHue, WA ayTOPUINHT, YUCTast
JUHUS, TeTepo3uc (TUOpUaHAs Cuiia),
T€HOMHOE PEJIaKTUPOBAHMUE,
MCKYCCTBEHHBIN MyTareHes, (hakTopsbl-
MYyTareHbl, TOJUTIIIOUTBI, OTAAIEHHAS
ruOpuIn3aInsi, CCKBeHUPOBaHUE.
XapakTepu3oBaTh OCHOBHBIE METOIbI
CEJICKIIUH PACTEHUM U )KUBOTHBIX:
HCKYCCTBEHHBIA OTOOD U
rUOpPUIN3AIINIO.

CpaBHHMBaTh MaCCOBBIN HCKYCCTBEHHBIH
0TOOp ¢ MHIUBUTYATBHBIM, TTOKA3bIBATh
WX 3HAUYCHHE JIJIs CeJICKIUU
KyJIbTYPHBIX PACTEHUN U JOMAITHUX
KUBOTHBIX.

[IpuBOANTH KOHKPETHBIC IPUMEPHI
OTAAJIEHHOU THOPUAN3ALINY B CEJICKITUU.
OnuceiBath onwIT I'. J[. Kapneuenko

10 MPEOI0ICHUI0 OeCTUIONUS
MEXBUIOBBIX THOPUIOB.

Pazmuate Ha m300pakeHUsX (CXxemax,
Ta0JIUIax) Y OTAEIbHBIX
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Oecruroaus MEXBUIOBBIX THOPHIIOB.
JlocTrkeHunsl ceJleKuMn pacTEeHU! 1
KUBOTHBIX. «3€1€HAs1 peBOIIOYULY.
CoxpaHeHHUE U U3YUYCHUE TEHETUUECKUX
PECYpPCOB KyJIbTYPHBIX PACTEHUN U UX
JTUAKUAX POAWYEH JJIsl CO3aHUsI HOBBIX
COpPTOB ¥ THOPHUIOB
CEIIbCKOXO03SIICTBEHHBIX KYJBTYP.
H3yuenue, coxpanenue u ynpasietue
2eHemuYecKuUMU pecypcamu
CeIbCKOXO03AUCNBEHHBIX U
NPOMBICIOBLIX HCUBOMHBIX 8 YEISX
VAVYULEHUSL CYUWeCMBYIOUUX U CO30AHUS
HOBbIX NOPOO, JIUHUL U KPOCCO8, 8 MOM
yucne ¢ NpUMeHeHuem CO8PEeMEHHbBIX
Memo008 HAYHUHBIX UCCAe00BAHUIL
nepeoosulx uoell U nepCcneKmuGHbLX
MeXHON02UL.

JdemMoHcTpanuu

[Toptpetsl: H. 1. BaBunos,

N. B. Muuypum, I'. JI. Kaprieuenko,
H. bopnoyr, . K. benses.

Tabauibe! U cXeMbl: «MeToabl
cenekumn», «OTaanéHHas
rudpuausanus», « MyTarenesy.
JlabGopaTopHas padora

«/3yueHue METOI0B CENEKIUU

MPEJICTABUTENIEN KOHKPETHOTO COPTA U
MOPOJABI XO35IMCTBEHHO IICHHBIE
MPU3HAKHU, HEOOXO0IUMbIEC YETIOBEKY.
XapakTepu30BaTh POJIb CEIEKIUN

B 00€CTICUeHUH MPOI0BOTHLCTBEHHOM
0€e30IMacCHOCTH Y€eJIOBEUECTBA.
[IpuBOINTE KOHKPETHBIE TIPUMEPHI
JIOCTUKECHUHN CEJIEKIIMU KYJIbTYPHBIX
pacTeHUN U TOMAIIHUX KUBOTHBIX

B Poccun
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pacTeHui»

IIpakTuyeckasi padora
«IIpuBrBKa pacTeHUIN».
IKekypceusi «OCHOBHBIE METOJIBI U
JIOCTHIKEHHUSI CENIEKLINA PACTEHUN U
’KUBOTHBIX (Ha CEJIEKIIMOHHYIO
CTaHIUIO, TUIEMEHHYIO epMmy,
COPTOMUCHBITATEIbHBIN YYACTOK,

B TEIIJIMYHOE X035 CTBO,

B JJaOOpaTOPHIO arpOyHUBEPCUTETA UITH
HAy4HOI'O LEHTPA)»

Nroro yacos o teme 4
16 | Tema «bHOTEXHOJIOTHSI U CHHTETHYECKAsI OMOJIOTHSD)
16.1 | buoTexHOMIOTHS KaK 1 OOBEKTHI, UCTIOJIB3yEMbIC PackpeiBath copepkaHue TEPMUHOB U
HayKa 1 OTpacib B OMOTEXHOJIOTHH, — KJIETOYHbIE U MOHATUHN: OMOTEXHOJIOTHSI,
MIPOU3BOICTBA TKaHEBBIE KYJIbTYPHI, TpaJWIIMOHHAS OMOTEXHOJIOTHSA,

MUKPOOPTraHU3MbI, UX XapaKTePUCTHUKA.
TpaguimonHass OMOTEXHOJIOTHS:
xJjie0oreueHue, moaydeHue
KHCJIOMOJIOYHBIX MTPOIYKTOB,
BHHOJIeTEe. MUKPOOHOIOTHYeCKuit
cuHTe3. OOBEKTHI
MHUKPOOHOJOTHUECKUX TEXHOJOTHIA.
[Tpoun3BoacTBO O€IKa, aMUHOKHUCIIOT U
BUTaMUHOB.

JleMoHCcTpaMu

Ta6J'II/IIII>I 1 cxembl: «Mcnoabp30oBaHue

MHUKPOOHOJIOTHYSCKUIN CUHTE3,
MHUKPOOHOJIOTHYECKAsT TEXHOJIOT .
[TepeuncisiTh HalIpaBICHUS
OMOTEXHOJIOTHH, 1IEJIM U 3a/1a4H,
CTOSIIUE TIepe] OMOTEXHOJIOTHEH.
XapaxkTepuzoBaTh 0OBEKTHI,
UCIIOJIb3yeMbIe B OMOTEXHOJIOTHH, —
KJICTOYHBIC U TKAHEBBIC KYJIBTYPHI,
MHUKPOOPTaHU3MBI.

OnuceIBaTh OCHOBHBIC METOIbI
TPaJAMIIMOHHON OMOTEXHOJIOTHH U
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MHUKPOOPraHU3MOB B IPOMBIIIIIEHHOM
IIPOU3BOJICTBE.

JlaboparopHnasi paGora

«M3yueHne o0bEKTOB
OMOTEXHOJIOTUNY.

IIpakTnuyeckast padora
«ITomyyeHre MOJIOYHOKHCIIBIX
MPOYKTOBY.

JKcKypceus «buorexnonorus —
Ba)KHEWINAS IPOU3BOIUTEIbHAS CHIIA
COBPEMEHHOCTH

(Ha OMOTEXHOJIOTUYECKOE
MIPOU3BOJICTBO)»

TOCTHKEHUS MUKPOOHOJIOTHYCCKOM
TEXHOJIOTHU.

O00CHOBEIBATh 3HAUECHHE
OMOTEXHOJIOTHUH

JUUISL CENTbCKOXO03SMCTBEHHOT'O
MIPOM3BOCTBA

16.2

OcHOBHBIE
HaMnpaBJICHUS
CUHTETUYECKOU
OHMOJIOTHH

Co3aHne TeXHOJIOTHH U
MHCTPYMEHTOB LIEJIEHAITPABICHHOTO
WU3MEHEHMS U KOHCTPYUPOBAHUSA
T€HOMOB C LEJIBIO TIOJIYYEHUS
OpPraHU3MOB U UX KOMIIOHEHTOB,
COJIEpIKaIlMX HE BCTPEYAIOIINECS

B MpUpOJie OMOCUHTETUYECKHUE ITYTH.
Knerounast unxenepus. Meto bl
KYJIBTYpPBI KJIETOK ¥ TKAHEH PACTECHUU U
#uBOTHBIX. KpnoOanku. Comarnueckas
ruOpuaAn3aIys 1 COMaTHYECKUN
sambpuorenes. Mcnonp3oBanue
raruIouI0B B CEJIEKIIMY PACTEHUN.
llonyuenue MOHOKIOHAILHBIX AHMUMEIL.

PackpbiBaTh copiepKaHre TEPMUHOB U
MOHATUM: KJIETOYHAsI MHXKEHEpUsI,
KJIETOYHAsI TEXHOJIOTHSI, METO/T
KYJIBTYPBI KJIETOK U TKaHEMH,
TOTUNOTEHTHOCTh, TTIOPUIOTEHTHOCT,
CTBOJIOBBIE KJIETKH, MUKPOKJIOHAJILHOE
Pa3MHOKEHHUE PACTCHUM, COMaTUUYeCKas
rUOpUAN3ALINS, TAIUIOU I, THOPUIOMBI,
MOHOKJIOHAJIbHBIE U MOJIMKIOHAJILHBIC
aHTHTEJIa, METOJI TPAHCIIAHTALINH SIJIEp,
KJIOHUPOBAHHUE.

XapakTepu3oBaTh OCHOBHBIE
HaIpaBJICHUS] CHHTETUYECKOU
OHOJIOTHH.
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Hcnonvzosanue MOHOKIOHAILHBIX U
NOJUKTIOHAIbHBIX aHmumen

6 meouyune. ICKyCCTBEHHOE
OIUIOAOTBOpEHHE. PEKOHCTpYKIIMS
AUIEKIIETOK U KJIOHUPOBaHUE
KUBOTHBIX. METO/I TpaHCIUIAaHTAlUN
AAEep KIETOK. Texnonocuu
0300pOGNIeHUS, KYTbMUBUPOBAHUSL U
MUKPOKIOHATLHO20 PAZMHONCEHUS
CeNbCKOXO3AUCMEEHHBIX KYAbMYP.
JlemoHcTpanuu

Tabuuib u cxembl: «Kierounas
WHXKEHEPUS

OnuceIBaTh Ha KOHKPETHBIX IpUMepax
METO/IbI KJIETOYHON MHKEHEPUHU.
[IpuBOAUTE TIPUMEPHI UCITOJIB30BAHUS
MOHOKJIOHAQJIbHBIX M MOJMKJIOHAIbHBIX
aHTHUTEJI B MCJMIIMHE.

O1eHnBaTh 3HAUEHUE CHHTCTHYECKOU
OMOJIOTHH JJISI CEIBbCKOTO XO3SIMCTBA U
MeIUITHBI

16.3

XpoMOCOMHas 1
reHHas UHKEHEpUs

XpoMOCOMHas U T€HHAsI HHKEHEPUSL.
HckycCcTBEHHBIN CUHTE3 T€HA U
KOHCTPYUPOBaHHE PEKOMOWHAHTHBIX
JHK. Cozoanue mpanceennolx
opzanuzmos. JIoCTuxeHus u
MEPCHEKTUBBI XPOMOCOMHOM Y TEHHOU
WHXEHEPUHU. JKOJIOTUYECKUE U
ATUYECKHE TIPOOIEMbI TCHHOU
WHKCHEPUH.

JdemoHcTpanuu

Tabuuiiel U cxembl: «I eHHas
WHKECHEPUSI»

PackpbIBaTh copepxaHue TEPMUHOB U
MOHSTUI: TeHHAs! UHKEHEPHUs,
PECTPUKLMOHHBIE SHIAOHYKJIEA3bI
(pecTpukTassbl), TMIKUAE KOHLBI,
IJIa3MHU/JIbI, PECTPUKIIUSA, TUTHPOBAHUE,
TpaHchopmalsi, CKpUHUHT,
TpaHCTeHHbIE (TEHETUYECKH

MO (ULIMPOBAHHBIE) OPTaHU3MBI.
OnuceIBaTh METOJIbI PENPOLYKTUBHOTO
U TEPANEeBTUYECKOr0 KIOHUPOBAHUS,
KJIETOUYHbIE TEXHOJIOTHH U CIIOCOOBI
I€HETUYECKOW NH)KEHEPUH.
XapakTepru3oBaTh JOCTHKCHUS T€HHON
WHKCHEPHH.
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O1eHuBaThH PKOJIOTUYECKHUE U
ATUYECKHE TPOOIEMBbI KIIOHUPOBAHUS U
CO37aHMs TPAHCTEHHBIX OPTaHU3MOB,
MIEPCIICKTUBBI Pa3BUTHS XPOMOCOMHOMU
Y TCHHOW WHKCHEPHUH

16.4

MemunuHCcKue
OMOTEXHOJIOTUHA

MeuiuHckre OMOTEXHOIOTHH.
Ilocmeenomuas yugpposas
meouyuna. II[P-ouacnocmuxa.
Memabonomuwlii ananus,
2CHOYEHMPUYECKULL AHAU3
npomeoma 4enosexa 0Jisk OYeHKU
COCMOSIHUSL €20 300P08bS.
Hcnonvzosanue cmeoioswix Kiemox.
Tapeemnas mepanus paxa.
3D-buounsicenepus ons pazpabomu
DYyHOAMEHMATILHBIX OCHOB
MeOUYUHCKUX MEXHOJIO2ULL, CO30AHUS
KOMNJIEKCHbIX MKAHeU couemaHuem
MexXHOI02ULl MPEXMEPHO2O
ouonpunmunea u cxkaggonounea
0715 peuteHust 3a0a4

NePCOHANUIUP OBAHHOU MEOUYUHDL.
Cosz0anue 6eKMOPHBIX BAKYUH C YEIbIO
obecneyerusi KOMOUHUPOBAHHOU
3awumol om 6030youmeneti OPBU,
YCMAaHO8IeHUe MOAEKYISAPHBIX
MEXAHU3MO8 (YHKYUOHUPOBAHUS

PackpsIBath conepxanue TEPMUHOB U
MOHATUI: METUIUHCKAS
OMOTEXHOIOTHS, METa0OJIOMHBIN
aHaJIU3, TCHOLEHTPUYECKUI aHAJIN3,
MEPCOHAIM3UPOBAHHAS MEIULIMHA,
pereHepaTuBHAsI MEIUIIMHA.
XapakTepu3oBaTh METO/BI
MEeTa00JIOMHOTO ¥ TEHOLEHTPUYECKOTO
aHaJIM3a; UCIIOJIb30BAHUE CTBOJIOBBIX
ki1eToK; [I1[P-nuarnocTuky; TapreTHyro
TEpanuIo paka

99




PHK-cooeparcawux eupycos,
8bI3b18AIOUUX 0COOO ONACHbBLE
3abo0ne8anusl 4ei06eKka u HCUSOMHbHIX

HToro 4yacoB o Teme 4
PeszepBHOE Bpems 1
OBUIEE KOJIMYECTBO 134
YACOB I1O ITPO'PAMME
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11 KJIACC

Haumenosaunue
Ne KommaectBo OCHOBHBIE BUIBI IEITEILHOCTA
pa3liesioB U TeM [IporpammHoOe coaepkanue
/o 4acoB 00yYaroIIMXCs
y4eOHOro npeaMera
1 Tema «3apo:kneHue M pa3BUTHE IBOJIOIUOHHBIX NMPEACTABICHUI B OMOJIOTUH»
1.1 | DBomronMonHas 1 OBomtorimonHas Teopus U. {lapBuna. PackpbiBaTh coJiepKaHUE TEPMUHOB U

teopust Y. JlapBuna

[Ipennockuiku BO3HUKHOBEHUS
napBuHu3Ma. JKu3Hb U HaydHast
nesarensHocTh Y. JlapBuHa.
JdemoHcTpanuu

[Toptpetsl: Apucrorens, K. JIunuei,
K. b. Jlamapk, 2. XK. Cent-Unep,

K. KroBbe, Y. JlapBuH.

Tabauiel U cxeMbl: «Cuctema KUBOH
npupoasl (o K. JIunuero)y,
«JlecTHUIA KUBBIX CYILIECTB

(mo Jlamapky)», «Mexanuzm
dbopmMupoBaHUs TPUCTIOCOOTICHUM

Yy PaCTEHUH U KUBOTHBIX

(mo Jlamapky)», «Kapra-cxema
Mapuipyra nyremectsus Y. lapsunay,
«Haxonxu Y. [JapBuna

IOHSATUI: KPEallMOHU3M, BUJ,
cUcTeMaTHKa, OMHapHas HOMEHKIIATypa,
HMCKYCCTBEHHAs CUCTEMA
KJIacCU(PUKAMK OPTaHU3MOB,
MCTOPUYECKUN METOJI, JaPBUHU3M.
XapakTepu30BaTh B3IJISIbI
Apucrorens, Omrenokna, Jlykpenus
Kapa, JIx. Pes Ha pa3Butue KuBou
MIPUPOBI.

OuenuBath Bkaaja K. JIlunnes

B pa3BUTHE OMOJIOTHH.

CpaBHUBATH B3TJISA/IbI HA BUJI U
sposronnto K. JInnnes, K. b. Jlamapka
u Y. /lapBuHna.

Kputnuecku onieHMBaThH
KpEalMOHUCTCKUE B3IJISIbI HA )KUBYIO
MIPUPOLY.

IlepeuncnsaTh KyJIbTypPHO-UCTOPUYECKHUE
Y €CTECTBEHHO-HAYYHbIE IPEANOCHIIKH
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IOSIBJICHUS 3BOJIFOLIMOHHON TEOPUHU

Y. lapBuHa.

OnuceIBaTh poJib UCTOPUYECKOTO
METOoAA.

N3narats CymHOCTB 3BOJIOLMOHHON
teopuu Y. [lapBuHa.

Ha3biBaTh 0OCHOBHBIE (haKThl OHMOrpapuu
Y. JlapBuHa u 3TaIbl CO34aHU UM
ABOJIIOLIMOHHOW TEOPUHU

1.2

JIBrKynme cusl
HBOJIIOLIMM BHUJIOB
no Y. JlapBuny

JIBMKyII€ CUIIBI DBOJTIOLIMH BUIOB
no Y. JlapBuHy (BbICOKasI
MHTEHCUBHOCTh Pa3MHOKEHUS
OpraHU3MOB, HACJEACTBEHHAs
U3MEHUYUBOCTh, OOphOa

3a CylI€CTBOBAHUE, ECTECTBCHHBIN U
HCKYCCTBEHHBINU O0TOOD).
JemoHcTpauumn

[loptper: Y. JlapBuH.

Tabuuibl v cxeMbl: «Dopmbl OOPHOBI
3a cyuiecTBoBaHuey, «Ilopoasl
roiyoeit», «MHoroobpaszue
KyJbTYPHBIX (DOPM KamyCThI»,
«IToponbl TOMaITHUX KUBOTHBIX»,
«Cxema 00pa3oBaHUsI HOBBIX BUJIOB
(mo Y. HapBuny)», «Cxema
COOTHOIICHHUSI IBHXKYIIUX CHJT
SBOJIFOLIUN

PackpbiBaTh copepkaHue TEPMUHOB U
MOHATUI: HACJIEICTBEHHOCTb,
M3MEHYHUBOCTb, UICKYCCTBEHHBII 0TOOD,
O0opb0a 3a CylllecTBOBAHUE,
€CTECTBEHHBII 0TOOp.

N3narath CyniHOCTh yYeHUS

Y. JapBuHa 00 KICKYCCTBEHHOM OTOODE.
XapakTepu3oBaTh JIBHXKYIIUE CUIIbI
HBOJIFOLIMY BUJIOB 1O JlapBUHY.
[IpuMeHATh 3HaHUS O ABMXKYLIUX CUJIaX
ABOJIIOLIUM BUJIOB 110 /[apBuHYy

TU1s1 OOBSICHEHUSI MHOTOOOpa3us BUJIOB,
NOPOJ JOMAIIHUX KMBOTHBIX U COPTOB
KYJBTYPHBIX PACTEHHUU
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1.3 | ®opmupoBanue 1 OdopmneHre CHHTETUYECKOM Teopun | PackpbIBaTh cofiep:kanue TEPMUHOB U
CUHTETUYECKOU spommonuu (CTD). HelitpanbHas MOHSTUI: TAPBUHU3M, MYTallUH,
TEOPHUH IBOJIOLINHU Teopus 3BoIoIMH. COBpeMEHHas MYyTallMOHHBIN MPOIECC.

HBOJIIOIIMOHHAS OUOJIOTHSL. OOBCHATH NPUUYMHBI KpH3UCA
3HavYeHUE 3BOJIIOIIMOHHON TEOPUU JTapBUHU3MA.
B ()OPMUPOBAHNU €CTECTBEHHO- OO60CHOBBIBaTh 3aKOHOMEPHOCTh
Hay4YHOU KapTUHBI MHUPA. TpaHchopMaIllK TapBUHUA3MA
JemoHCcTpanumn B CHHTETHUYECKYIO TEOPHUIO IBOJIOLINHI
IToptpetsi: C. C. YeTBEpUKOB, (CTD).
N. U. Imansraysen, /x. Xonaeus, N3narath ocHOBHBIE rtosoxkenus CTD.
. K. besies. OuenuBars Bkian 1. Jle ®pusa,
Tabmuiel u cxeMbl: «OCHOBHEIE C. C. YerBepukoBa,
MOJIOKEHUSI CHHTETUYECKOU TEOpUHU N. U. llImansraysena, /. K. bensesa
3BOJIFOLIUM B (popmupoBanue CTO.
Ouenusats 3HaueHue CTO
B (hopMHpOBAHUN COBPEMECHHOM
€CTEeCTBEHHO-HAYUYHOU KapTUHBI MUPa
Nroro yacos o teme 4
2 Tema « Mukpo3BoOIIOLUA U €€ pe3yabTaThD)

2.1 | Drans 3 [Tonynsiuust kKak 3yeMeHTapHas PackpeiBath copepkaHue TEPMUHOB U
HBOJIIOIIMOHHOTO eauHuIa sBoonnu. CoBpeMEHHbIC MOHSATUM: MUKPOIBOJIIOLIUS,
nporecca: METO/Ibl OLICHKH F€HETUYECKOTO MaKpO3BOJIIOIHS, MyTallUH, TTOMYJISIINS,
MHUKPO3BOJIIOIUS U pa3zHoOOpasus U CTPYKTYPbI KOMOWHAIIUY T€HOB, TeHO(DOH/I,
MaKpO’BOJTIOIHSI. nonynsiui. MismeHnenue reHodgonaa AJIEeMEHTapHOE HBOJIIOIIMOHHOE SIBJICHUE.
[Homynsius — NOMYJISIUN KaK 3JIEMEHTApHOE XapakTepu30BaTh MUKPOIBOJIOLMNIO KAK
AIIeMEeHTapHast ABOJIIOIIMOHHOE SIBJIEHUE. 3aKOH ATAIl MOSBJICHUS TPUCIIOCOOJICHUIN 1

€IMHHUIIA DBOJIFOLNHU

ICHETUYCCKOI'O paBHOBECCHA

BI/II[006p330BaHI/I}I.
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JIx. Xapau, B. Baitn6epra.
JdeMoHcTpanuu

Tabsuubl 1 cxeMbl: «MyTauroHHas
U3MEHYUBOCTHY, «llonmyndaiuonHas
CTPYKTypa BHa», «CXxema MpOosIBICHUS
3aKkoHa Xapau—BaitnOepray.
JlabopaTopHnasi padoTa

«BpIsBIIEHNE U3MEHUYHUBOCTH Y 0cO0EH
OJIHOTO BUIA»

XapakTepu30BaTh NOIMYJISIIUIO KaK
AIIEMEHTAPHYIO €INHHUILY dBOJIIOLUU.
[lepeuncnaThs NpU3HAKU UACATBHON
HOIYJISIIMK U OOBSCHATh YCIOBUS
BBIIIOJIHEHHS 3aKOHA Xapau—
Baitn6epra.

[IpuMeHsATh NMEIOIIMECS 3HAHUS

171 00BSICHEHUS MPUYMH U3MEHYMBOCTU
y oco0eld 0JTHOTO BHJIa

2.2

DeMeHTapHbIE
(haKkTOpbI IBOITIOLIUU

OneMeHTapHbIe (PaKTOPHI (ABMKYLIUE
CHUJIBI) IBOJIIOIIMH. MyTaIrlmoOHHBIN
npornecc. KomOunaTusHas
M3MEHYMBOCTD. [[peiid reHoB —
Clly4yaliHble HEHAPABJICHHBIE
W3MEHEHHS 4acTOT aJUIeNnen

B nomyJsiusix. I¢pdeKT ocHoBaTesl.
Apgexm 6ymuvLiouH020 20pavluIKa.
CHuodicenue cenemuuecko2o
PasHoobpa3us: NPUYUHBL U CLeOCNEUS.
IIposenenue s¢ppexma opetigha eernos
8 OONBUIUX U MATLIX NONYTIAYUSX.
Murpauuu. U301y nomyJsisuii:
reorpaduueckas (MpoCTpaHCTBEHHas ),
Ouosiornyeckas (penpoayKTUBHAas).
JdemoHcTpanuun

Ioptpertsi: C. C. YeTBepHKOB,

3. Maiip.

PackpbIBaTh conepxaHue TEPMUHOB U
ITOHATHN: MyTAIl[lMOHHBIN IIPOILIECC,
KOMOMHATUBHASI K3MEHYUBOCTD,
MOMYJISILIMOHHBIE BOJIHBI, Ipeii( reHoB,
MUTPALMH, U30JSLHUsA, Teorpapuieckas
(mpocTpaHCTBEHHAsT) U30JISILIMS,
ounonornyeckas (penpoyKTUBHAS)
m3osisnus, 3gphexT ocHoBaTens, 3PhexT
OYTBUIOYHOTO TOPJIBIIIKA.
XapakTepu3oBaTh 3JIEMEHTAPHbIE
(bakTopsl (ABMKYILIME CUIIBI) SBOIIOLUU.
OuenuBatsh Bkiaa C. C. UeTBepukona,
0. Maiipa B pa3BUTHE 3BOJIFOLIUOHHOTO
YUEHHUS.

OOBIICHATH MPUYUHBI HEHAITPABJIECHHOTO
JEUCTBUSA IJIEMEHTAPHBIX
HBOJIIOIMOHHBIX (PaKTOPOB.

[IpuMeHsATh NMEIOIIHECS 3HAHUS
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TabauIel U cxeMbl: «JIBHKYIIIHE CHITBI
SBOJIIOLUNY, « DKOJIOTHYECKas
V30U TIOMYJISILIUKA CEBAHCKOM
dopenny, «I"eorpaduueckast H3OIAIHS
JMCTBEHHUIIBI CHOUPCKON 1
JIMCTBEHHUIIBI JaypPCKO»,

«HOHYHHI_II/IOHHLIG BOJIHBI YN CJIICHHOCTH
XHUIIHHUKOB U JKCPTB»

O JBIKYIIHUX CHIIAX 3BOJIIOLINH
1St OOBbSICHEHH S IPUYUH PAa3HOO0Opa3ust
reHo(oH/1a MOMYJIALHNNA OJHOTO BUIA

2.3

EctecTBeHHbIM
oTOOp —
HAMPaBJISIOIIUH
(bakTop ABOTIOLINU

EcrectBennsbIit oTOOp —
HaMpaBJISoMui (GakTop HBOJIOIUY.
@OpMBbI €CTECTBEHHOTO 0TOOpA:
JBIKYITAN, CTAOUITU3UPYIOIIHH,
pa3pbIBaOIUN (AU3PYNITUBHBIN).
ITonoBoit oT60p. Bo3HMKHOBEHUE 1
3BOJIFOLIUS COLMAIIBHOTO TTIOBEICHUS
KUBOTHBIX.

JemoHcTpauumn

Tabauie! ¥ cxeMbl: «CxemMa IeHCTBUA
€CTECTBEHHOTO 0TOOpay, «DopmbI
OOpBHOBI 32 CYIIECTBOBAHUEY,
«IHIyCTpUAIBHBIN MEJIAHU3MY,
«OKuBbIe uCKOIaeMbIe»

PackpbiBath copepkaHue TEPMUHOB U
MOHSATUM: €CTECTBEHHBIN 0TOOD,
JABUKYIIANA 0TOOP, CTAOMIM3UPYIOUTUI
0TOOp, pa3phIBAIOIINNA OTOOP, MOJIOBOM
oTOOp.

XapakTepuszoBaTh €CTECTBEHHBIN 0TOOD
KaK JBUKYIIYIO U HAITPABJISIIOUTYIO CHITY
HBOJTIOIUH, €T0 (POPMBI.

Paznmuate hopMBI €CTECTBEHHOTO
0TOOpa B MOMYJISIIUSX, PUBOIUTH
MIPUMEPHI ACHCTBUS B TTOMYJISAIIUIX
dhopM ecTecTBEHHOTO 0TOOpA.
OOBICHATH MPETTOCHUTKH TS IEHCTBUS
JBWKYIIEH U cTaOM3upyromen Gopm
€CTEeCTBEHHOTO 0TOOpA.

CpaBHHBaTh (POPMBI €CTECTBEHHOTO
oTOO0pa, JeIaTh BHIBOBI HA OCHOBE
CpaBHEHHUSI.
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[IpuMeHsTh UMEeIoIIMeCs 3HAHUS

0 €CTECTBEHHOM OTOOpE

U1l OOBSICHEHUS ITPOLIECCOB,
MPOUCXOSIIIUX B MOMYJISIUSAX BUIOB
OpPraHHU3MOB

2.4

[Tpucnocob1eHHOCTD
OpraHMU3MOB Kak
pe3yabTar
MHUKPOIBOJIIOIUU

[Tpucnoco0aeHHOCTh OPraHU3MOB Kak
pe3ynbTaT MUKPO3BOJIIOLIMH.
Bo3HukHOBEHUE PUCTIOCOOICHU

y opranuzmoB. ApomMop¢o3sl 1
nauoananrtauny. [Ipumepst
IPUCIIOCOOJIEHUN Y OPraHU3MOB:
Moposiornueckue, Gru3noIOrHuecKue,
OMOXMMHYECKHE, ITOBEICHYECKIE.
OTHOCHUTENBHOCTH MPUCTIOCOOJIEHHOCTH
OpraHU3MOB.

JemoHcTpauumn

TabauIbl ¥ CXEMBI:
«IToxpoBUTENBCTBEHHAs OKpACKA
JKUBOTHBIX», «IIpenynpexaaromas
OKpacka >KUBOTHBIX,
«Dusnonornueckue aganTanum,
«IIpucnocob1eHHOCTh OPraHU3MOB U
€€ OTHOCUTEIIbHOCTD.
Oo6opynoBanme: repObapun pacTCHUI;
KOJUIEKI[UM HACEKOMBIX; yyuesa NTHIl U
3BEpeU C IPUMEPAMHU PA3IMYHbBIX
IIPUCIIOCOOJICHUA.

PackpbiBaTh coiepxaHue TepMUHA
MPUCIIOCOOJIEHHOCTh OPraHNU3MOB
(amanranus), apomopdos,
UIN0AIaNITaIHs.

[IpuBOANTH KOHKPETHBIC TPUMEPHI
MIPUCTIOCOOJICHUI OPTaHU3MOB
(Mopdoiiornyeckue, GprU3n0JIOTHIECKUE,
OMOXUMHUYECKHE, TTOBEICHUCCKHE).
OOBSICHATH MEXaHU3M BO3HUKHOBECHUS
MPUCTIOCOOJICHUI Y OPTaHU3MOB.
[IpuBoauTH MpUMEPHI apoMOP(HO30B U
WJINO0ATANTANN Y PACTCHUN U
KUBOTHBIX.

OOBICHATH posIb apoMop(o30B

B OCBOCHHMH OpPTaHU3MaMH1 HOBBIX CPE/T
oOHuTaHUS.

OOBSICHATB POJTH UTNOATATTAIIHHA

B MPUCIIOCOOJIEHUU OPTaHU3MOB

K KOHKPETHBIM YCJIOBHUSIM CPEJIbI.
Jloka3bIBaTh OTHOCUTEIIBHBIN XAPAKTEP
MPUCTIOCOOJIEHHOCTH U TPUBOIUTD
pUMEPBI OTHOCUTEIBHOCTH aJaNTallui.
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JlabopaTtopHasi padora
«IIpucnocobneHus OpraHu3MOB U UX
OTHOCHUTEJIbHAS LEIECO00Pa3HOCTh.
JlaGoparophasi paGora

«M3yuenne apomop}o30B u
WIMOAIANTAlNN Y PACTCHUH U
YKUBOTHBIX)

PackpbIBaTh 3HaAUYECHUE ABUKYILIUX CHJT
ABOJIFOLMU B (DOPMUPOBAHHUU
MPUCIIOCOOJICHU I

2.5

Bun, ero xpurepun n
CTPYKTypa

Bup, ero xputepuu u CTpyKTypa.
JdemoHcTpauumn

Tabsuuel u cxembl: «Kpurepuu Buga,
«Buapl-nBoiiHuKn», « CTpyKTypa BUa
B IIPUPOAEH.

Oo6opynoBanme: repdapun pacTeHUM;
KOJUIEKI[UM HACEKOMBIX; Uydesa NTULl 1
3BEpEN pa3HbIX BUJIOB.
JlabopaTopHasi padoTa

«CpaBHEHME BUIOB

10 MOP(}HOJIOTHYECKOMY KPUTEPHUIO»

PackpsiBaTh copepkaHue TEPMUHOB U
TIOHSATHUH: B, KpUTEPHUH BHUJIA,
oIMMOP(HU3M, BUIBI-IBOMHUKH, apeall,
AKOJIOTHYECKAs HUIIA, TTOMYJISITHS,
BHJIOBOM KapUOTHUII, KOCMOTIOJIUTHI,
SHJIEMUKH, TTOABUIBI, SKOTHIIBI.
XapakTepru3oBaTh KPUTCPUU BH]IA
(MopdostornyecKuii, reHeTUYECKUH,
OMOXUMUYECKUN, TEeOrpaPUIECKUH,
AKOJIOTHYECKUM, OMOXUMHUYECKUI).
OOBSACHITH HEOOXOTUMOCTD
WCITOJIb30BaHUS BCEH COBOKYITHOCTH
KPUTEPHUEB JIJIs OTIPEACIICHHUS BHIOBOM
MIPUHAJICKHOCTH OpraHu3Ma.
ITepeuncnsaTb OCHOBHBIE
BHYTPHUBHUIOBBIC TPYTIITUPOBKH.
OOBSICHATH MPUYUHBI CYIIIECTBOBAHUS
MOHO- U MOJUTUITHYECKUX BUIOB.
CpaBHUBATH BUJBI 110
MOP(}OIOrHUECKOMY KPUTEPHUIO
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2.6

BunoobOpa3zoBanue Kak
pe3yybTar
MUKPOIBOJTFOITUH.
CBs3b
MUKPOAIBOJTIOIUH U
SIHUAEMHOIOTHU

BunoobpaszoBanue kak pe3yabTaT
MUKPOIBOIOITUHU. M30msust —
KJIt0ueBOM (hakTOp BUI000pa30BAHMUSL.
[Tytu 1 cnoco6b1 BuI000pa30BaHUs:
ajutonaTpudeckoe (reorpaguieckoe),
CUMITATPUYECKOE (IKOJIOTUYECKOE),
«MTHOBEHHOE» (TIOJUTIIIONTA3AITHS,
rubpuauzanus). JuTensHOCTh
HBOJIIOIIMOHHBIX MPOIIECCOB.
Mexanu3mbl (HOPMUPOBAHUS
OMOJIOrMYECKOro pa3sHo00pasusl.
Ponb 3BosIOLIMOHHON OHOT0THA

B pa3paboTKe HAYYHBIX METOJIOB
COXpaHeHUs1 OMopa3HO0Opa3usl.
MuUKpO3BOJIIOLINS U KOIBOJIOLIUS
Tapa3uToOB M UX X0351eB. MEeXaHU3MBI
(dbopMHpPOBaHUS YCTONIMBOCTH

K aHTHOMOTHKAM U CITIOCOOBI OOPHOBI
C Hel.

JdemoHcTpanuun
Tabauusl 1 cxembl: «CI10coObI

BUJ1I000pazoBaHusy, «I eorpadguyeckoe
BUI000pa30BaHue TPEX BHUIOB
JTaHIBIIER», « IKOTOTHUECKOe
BUI000pa30BaHuE BUI0B CUHUID,
«ITommon el pacrenuin», «KamyctHo-
peAeUHbIN THOPUIY.

PackppiBath copepkaHne TEPMUHOB H
MOHSATHUH: BUA000pa30BaHUE, U30JIAIINA,
KODBOJTIOLIHA.

XapakTepru30BaTh BUI000pa30BaHUC
KaK pe3yJbTaT MUKPOIBOJIIOIUH.
OOBICHATH POJIb UOJISILIUN

B 00pa30BaHUU HOBBIX BUJIOB.
XapakTepu3oBaTh pa3IuyHbIe CIIOCOOBI
BUJ1I000pa30BaHusl (aJUIONATPUIECKOE,
CUMIIATPUYECKOE).

[IpuBOANTH KOHKPETHBIC TPUMEPHI
BHJIOB, 00Pa30BaBITUXCS PA3THIHBIMH
crnoco0amu.

[IpumeHnsaTh 3HaHUST CIOCOOOB
BU1000pa30BaHUs 1711 OObSICHEHUS
MPUYMH MHOTOOOpAa3usi BUJIOB.
OOBSICHATH BOBHUKHOBCHHE
YCTOMYMBOCTH MATOTEHOB

K aHTUOMOTHKAM
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Oo6opynoBanme: repdapun pacTeHH
OJIM3KUX BUIOB, 00Pa30BaABIINXCS
Pa3IMYHBIMU CIOCO0AMHU

HToro 4yacoB o Teme 14
3 Tema « Makpo3BoJIIOLMS U €€ Pe3yJbTaThI»
3.1 | Makpo3BOOIIHS. 1 Mertoabl n3ydeHHs: MaKpO3BOJIIOLIHAH. PackpeiBath conepxkaHue TEPMUHOB U
[TaneonTONIOTMUECKUE [TasmmeoHTONOTNYECKUE METOBI ITOHSATHN: MAaKPOIBOJIOLMS
METO/Ibl U3YUCHUS u3ydeHus sBosronuu. [lepexonnsie (putorenes), nepexoHbie HOPMBI,
HBOJIIOLIAH (opMbI U GUIOTEHETUUECKUE PSIIbI (uUIOreHeTuYECKUue PAbI,
OpPraHU3MOB. [IAJICOHTOJIOT U
JdemoHcTpanuu XapakTepu30BaTh MAKPOIBOJIOIHUIO KaK
TaOauiib! 1 cXeMbl: HaJBUJIOBYIO 3BOJIIOLMIO 00pa30BaHUs
«DunoreHeTHUECKUH P JIOMIAANY, KPYIHBIX TAKCOHOMUYECKUX €JINHUII.
«ApxeonTepukcy, «3Bepo3yobie OOBACHATH 3HAUCHHE
smepb», «Creronedanby, MaJICOHTOJIOTHYECKUX HUCCIIeI0BaHUMN
«Punnopute, «CemeHHbIE 11 TIOJTy4eHusl (DaKTOB HBOJIIOLIUU
NanoOpPOTHUKW. OpraHU3MOB.
O0opynoBaHHe: KOJUIEKIUH, [TpuBOAUTH MPUMEPHI OPTaHNU3MOB,
repOapuu, MyJIsKH HCKOITAEMBIX OTHOCAIIUXCS K MEPEXOIHBIM (opMaM.
OCTATKOB OPraHU3MOB HasbiBaTh rpymnmbsl OpraHu3MoB,
JUISL KOTOPBIX BOCCTAHOBJIEHBI
(bunoreHeTuYeCcKue psaabl.
CpaBHUBATh NPOLIECCHI
MaKpOA3BOJIIOIMU U MUKPO3BOJIIOLUN
3.2 | buoreorpaduueckue 1 buoreorpaduyeckue metoab! u3ydeHus: | PackpriBath conepikanne TEPMUHOB U
METO/Ibl U3yUYEHUS sBomonnu. CpaBHeHHE (DIOPHI U HOHSTHI: Ororeorpadusi, SHAEMUKH,
HBOJIIOLIMU (payHbBI MATEPUKOB U OCTPOBOB. PEJIUKTBHI.
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buoreorpaduueckue obmactu 3emiu.
Buabl-sHIeMUKH U PETUKTHI.
JdemoHCcTpauumn

TabauIIbl ¥ CXEMBI:
«buoreorpadudaeckue 30HbI 3eMITN»,
«JIpeiid KOHTUHEHTOBY, « PETUKTHI».
Oo6opynoBanme: repoapuu; KOJUICKIIUN
HACEKOMBIX

OO00CHOBBIBATh 3HAYEHUE
ouoreorpaduu 111 U3YICHUSI
HBOJTIOIIUU OPTaHU3MOB.

[lepeuncnars Ouoreorpaduieckue
o0nacTu 3eMJid U OOBSICHATD IPUUUHBI
WX BBIJICIICHUSI.

CpaBHuBath ¢iopy u dhayHy MaTEPUKOB
1 OCTPOBOB, PACTCHHSI M )KUBOTHBIX
pa3HbIX Ouoreorpaguueckux o0IacTe.
[IpuBOAUTH PUMEPHI PEITUKTOBBIX
OpraHU3MOB, BHJIOB-YHICMHUKOB.
OOBSICHATH MPUYUHBI COXPAHEHUS
BHJIOB DHJIEMHUKOB U (OKHUBBIX
MCKOIIa€MBbIX»

3.3

DMOPHUOTOTUYECKUE U
CpPaBHUTEIHHO-
MopdoornuecKue
METO/Ibl U3YICHUS
HBOJTIOITUHU

OMOpPHOJIOrMYECKUE U CPAaBHUTEIILHO-
MOPGOJOTHYECKUE METOIbI U3YUCHHUS
ABOJIIOLMU. | 'eHeTHYEeCKe MEXaHU3MbI
ABOJIIOLIMU OHTOT'€HE3a U MOSBICHUS
SBOJIFOLIMOHHBIX HOBILIECTB.
["'oMonioruyHbIe U aHATIOTUYHbBIE
oprassl. PyaiumeHTapHbie opraisl U
aTaBU3Mbl. MOJIEKYIISAPHO-
reHeTU4eCKue, OMOXUMUYECKUE U
MaTE€MaTUYECKUE METO bl U3yUEHUS
3BOJIFOLHUH. | OMOJIOTUYHBIE TEHBI.
CoBpeMEeHHBIE METO/IbI IOCTPOEHHUS
(UIOTEHETUYECKUX JIEPEBHEB.

PackpriBaTh copepkaHne TEPMUHOB U
MOHATUI: AMOpuUoNorus, Mmopdoiorus,
TOMOJIOTUYHBIC U aHAJIOTUYHBIE OPTAHBI,
PYJIUMEHTHI, aTABU3MBI, OMOXUMUYECKas
TOMOJIOTHSI.

XapakTepu3oBaTh SIMOPHOIOTHUECKHE,
CPaBHUTEIBHO-MOP(POJIOTHUECKHE,
MOJIEKYJISIPHO-TEHETHUECKHUE,
OMOXMMHUYECKHE, MAaTeMaTHIECKIE
METO/IbI U3YUCHHS IBOJIOIUH.
OOBSACHITH 3HaUCHUE YMOPHUOJIOTHUH,
CpaBHUTEIHHOU MOP(}OIOTHH,
MOJIEKYJISIPHOM T€HETUKHU, OMOXUMUM,
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XPpOMOCOMHBIE MyTallMU U SBOJIIOIHUS
T€HOMOB.

JdemoHCcTpauumn

[Toptpersl: K. M. Bap,

A. O. Kosanesckuii, . Mromep,

. I'ekkenb.

Tabmmiel 1 cxeMbl: «HadanpHbIe
CTaJuy YMOPUOHATBLHOTO Pa3BUTHS
IMO3BOHOYHEBIX KHBOTHBIX),
«I"oMoOJIOTHYHBIC U aHAJTOTUYHbBIC
Opra"b, «PyaAuMEHTBI», « ATaBU3MBD»,
«XpPOMOCOMHBIE HA0OPHI YEJIOBEKA U
ITAMITaH3EY.

O0opynoBaHme: KOJUICKIINH,
repobapun, MyJISKM TOMOJIOTHYHBIX,
AQHAJIOTUYHBIX, PYAUMEHTAPHBIX
OpraHoB U aTaBU3MOB

OMonHGOPMATHUKH JIJISI U3YUCHUS
ABOJIIOIIMU OPTaHU3MOB.

Ouenusats Bkiazg A. O. KoBasieBckoro
B Pa3BUTHUE HBOJIOLMOHHOTO YUYCHHUS.
OnuchIBaTh TCHETUYECKUE MEXAHU3MBI
ABOJIIOLIMM OHTOTEHE3a U TOSIBJICHUS
ABOJIIOIIMOHHBIX HOBIIECTB.

[IpuBOIUTH MPUMEPHI ATABU3MOB U
PYAMMEHTAPHBIX OPTAHOB Y PA3JIUYHBIX
OpPTraHU3MOB U OOBSICHATH IPUUYUHBI UX
MOSIBJICHHUSL.

[IpuBOIUTH MPUMEPHI TOMOJIOTUYHBIX U
aHAJIOTUYHBIX OPTaHOB.

CpaBHUBATH CTPOEHNE OPTaHOB

Yy OpraHu3MOB Pa3HbIX
CUCTEMATHUYECKUX TPYIIIL.

[IpuBoAUTH IPUMEPHI OMOXUMUYECKOM
Y TEHHOUW TOMOJIOTHH.

OrnenuBarth 3HaUCHUE OMOUH(POPMATUKH
JUJI U3YUEHUS 3aKOHOMEPHOCTEN
ABOJTIOIINHT

3.4

OO61ue
3aKOHOMEPHOCTH
DBOJIFOLIAHN

OO61ue 3aKOHOMEPHOCTH (TIpaBuUJIa)
sBOMOLIMU. [Ipunyun cmenvl yHKyuil.
HeoGpaTtumMocTh 3BOIOIUH.
AJlanTUBHAs pajyalusl.
HepaBHOMEpHOCTH TEMITOB 3BOJIIOLIHMH.
JdemoHcTpanuun

PackpbiBaTh cofiep:kaHue TEPMUHOB U
MOHATUHN: cMeHa (DYHKIIHI OPTaHOB,
HEOOPATUMOCTH DBOJIIOIMH, aJalITUBHAS
paauarus, HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLINH, YEPETOBAHKE ITIABHBIX
HaITPaBJICHUH 3BOJIIOLIAH.
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Tabauusl 1 cxembl: «[ 1aBHBIE
HaIpaBJIeHUS 3BOIOLUNY, «O01mue
3aKOHOMEPHOCTHU 3BOJIFOLIHMY

AHaIU3UPOBATh NPUUYUHBI YEPETOBAHUS
TJIaBHBIX HAMPABICHHUMN BOJIIOIUH.
[IpuBOINUTH PUMEPHI TPOUCXOKICHHUS
OPraHu3MOB OT
HECTEHIUAIM3UPOBAHHBIX MPEJIKOB U UX
MIPOTPECCUPYIOLIEH CeUaIn3alyu.
OOBICHATH MPUYUHBI HEPABHOMEPHOCTHU
TEMIIOB DBOJIFOLIAH.

[IpuBOAUTE ITpUMEPBHI AJAIITUBHOU
paauanuy y OpraHu3MoB.

OOBICHATH TPUUMHBI HEOOPATUMOCTH
ABOJIIOLINHU

Nroro yacos o teme 6
4 | Tema «IIpoucxo:xkaeHue u pa3BuTHe ;KU3HU HA 3eMiie»
4.1 | l'unmote3sl 2 Hayunbie runoTessl MpOUCXOKICHUS PackpsiBaTh conepxanne TEPMUHOB U

BO3HUKHOBEHUS KU3HUA
Ha 3emiie

KU3HU Ha 3emiie. AOUOTeHe3 u
nancnepmus. Jlonaydnsie
MpeACTaBICHUSI O 3aPOKIACHUU KUZHU
(kpeanuonusm). ['unoresa
MOCTOSTHHOT'O CAMO3apOKICHHS KU3HU
U €€ onpoBepkenue onbiramu O. Penu,
JI. Cnannaunuanu, JI. ITactepa.
[IpoucxoxaeHue KU3Hu U
acTpoOHOJIOTHS.

JdemoHcTpanuun

[Moptpetsl: @. Pequ, JI. Cniajmiannanu,

JI. ITacrep.

MOHATHUM: KpEallMOHU3M, BUTAJIU3M,
MaHcrnepMusi, abuoreHes.

N3naraTe Hay4HbIEC TUIIOTE3bl U TEOPUHU
ITPOUCXOKICHHS )KU3HU Ha 3eMJIE.
OnennBath Bkiajg @. Penu,

JI. Cnannanuanw, JI. [Tactepa

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha MPOUCXOKJICHUE KU3HU Ha 3eMJIe.
[lepeuncnsaTh cTaiuu pa3BUTHSI )KU3HU
Ha 3emJie, COTIacHO TEOPUHU OMOII0A3a
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Tabauip! 1 cxeMbl: «CxeMa OIbITa
®. Pequ», «Cxema onbita JI. ITacTepa
0 U3YYCHUIO CaMO03apOXKICHUS
KU3HI

4.2

OCHOBHBIE ATAITbI
HEOPTraHUYICCKON
ABOJIIOLIAHN

OCHOBHBIE ATaIlbl HEOPTraHUYECKOU
sBoonuu. [Inanerapuas
(reoyoruueckas) SBOIIOLHS.
XuMuueckas dDBOJIIOIHA. AOMOTreHHBIN
CHUHTE3 OPraHUYECKUX BEIIECTB

n3 Heopranmyeckux. Onsit C. Muiepa
u I'. FOpu. O6pa3oBanue noauMepoB
n3 MmoHoMepoB. KoanepBarnas
runoteza A.M. OnapuHa, runoresa
nepBuuHOrO OynboHa k. Xosaelina,
reHetudeckas runoresa ['. Ménnepa.
Pu6o3umsi (T. Yek) u runoresa
«vupa PHK» V. I'mnbepra.
dopmupoBaHrue MeMOpaH u
BO3HUKHOBEHUE MPOTOKIIECTKH.
JdemoHcTpanuu

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

A. N. Onapun, x. XonjaeiH,

I'. Mémnep.

Tabauiel u cxeMbl: «Cxema orbITa
C. Muunepa, I'. FOpu», «Otansl
HEOPTaHUYECKOMN IBOIOLIAN.

PackpriBatTh copepxaHue TEPMUHOB U
MOHSATUM: T€0JIOTUYECKasi SBOJIOLIUS,
XUMHUYECKasi SBOJIOLMS, A0MOTCHHBIM
CUHTE3, IepBUYHAasi aTMocdepa,
KOallepBaTHbIE Karuid, puO03UMBl,
POOMOHTBHI.

XapakTepu3oBaTh OCHOBHBIE 3TAIIbI
XUMHYECKOUN 3BOIOLINH.

Ha3zpiBaTh XMMHUUYECKHN COCTAB
nepBUYHOM atMochepsl 3emiu.
OuenuBats Bkaaa C. Mumiepa,

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

B (popMHpOBaHUE HAYYHBIX B3IJISIIOB
Ha NMPOUCXOKICHUE )KU3HU HA 3EMJIE.
OnuceIBaTh yCIOBUS, HEOOXOAUMBIC
JUIST aOMOTE€HHOr0 CUHTE3a
OPraHUYECKUX COCITMHCHUU.
ITpuBOAUTE IPUMEPHI MOJIEKYII,

Y KOTOPBIX BOHUKJIN MPOIECCHI
T€HETUYECKOr0 KOMUPOBAHUS U
(dbepMeHTaTUBHASI AKTUBHOCTD.
OO60CHOBBIBATH HEBO3MOKHOCTh
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BupryanbHas 1abopaTopHasi padora
«MogenupoBanue onbITOB Muiepa—
HOpu o n3yuennto abMOreHHOro
CUHTE3a OPraHUYECKUX COCIUHEHUIN

B IEpBUYHOMN aTMoOchepe»

MMOBTOPHOT'O BOZHUKHOBEHUS )KM3HU Ha
3emiie

4.3 | Ucropus 3emin u Uctopusa 3emiin u MeTOIbI €€ PackpriBatTh copepxaHue TEPMUHOB U
METO/IbI €€ U3yUECHUS n3y4deHus. FMickonaemble OpraHM4eCKUE | MOHSATHI: TEOXPOHOIOTHS
octaTku. [ eoxpoHonorus u €€ MeToApl. | (OTHOCHUTENIbHAS, AOCOJIFOTHAS ),
OTtHOCHUTEeNbHAS U a0COIOTHAS OKAMEHEIJIOCTH, METO/IbI
rEOXPOHOIOrus. I'€0XpoHOIOTHYECKast | T€OXPOHOJIOTUH, TEOXPOHOJIOTHYECKast
1IKaja: S0HBbI, 3PbI, IEPUOJIBL, SIIOXU. 1IKaja: 30HbI, Pbl, IEPUOJIbI, STIOXU.
JdemoHcTpanuu XapakTepu3oBaTh METOJbI H3YUCHUS
TabauIbl ¥ CXEMBI: HMCTOPUM 3EMIIU.
«I'eoxpoHOIOTHYECKAs KA. ITepeuncnsaTh pa3aesnbl
O0opynoBaHue: KOJJIEKIIUN Ir€OXPOHOJIOTMYECKOMN IIKAJIBL.
OKAaMEHEJIOCTEM, TTOJIE3HBIX OueHuBaTh 3HAYEHUE UCKOMAEMBIX
VCKOTIA€MbIX; MYJISKM OPraHUYECKHUX OCTAaTKOB JIJIs1 U3yUYEHHS] UCTOPUU
OCTaTKOB OPTaHU3MOB. pa3BUTHS )KU3HU HA 3eMIJIE.
JlabopaTopHasi padora OOBSICHATBH XapaKTep pacupeeIeHus
«/3ydeHue 1 OnMcaHue NCKOMaeMbIX HCKOIIa€MbIX OCTATKOB B 3€MHOM KOpE.
OCTAaTKOB JPEBHUX OPTraHU3MOB) CpaBHUBATh METO/bI A0COTIOTHON U
OTHOCHUTEIIbHON T'€0XPOHOJIOTHHI
4.4 | HayanbHbIC dTAIbI HauanbHble 3Tansl opraHnuecKon PackpsiBaTh coqiepkaHe TEPMUHOB U

OPraHUYECKOMN
ABOJIFOLIUU

sBositonnu. [losiBneHue u 3BorOIuUs
HEePBbIX KIETOK. DBOJIOIHS
MeTabonau3mMa. Bo3HUKHOBEHHUE MEPBHIX
skocucteM. CoBpeMEeHHbIE MUKPOOHBIE

MOHSTUI: «ITOCJIEIHUN YHUBEPCAIbHBIN
OOIIIUiA MPEIOK», OHOKIETOUYHbBIC
OpraHU3Mbl, MPOKAPHUOTHI, IYKAPUOTHI,
CHUMOMOIeHe3.
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OMOTUIEHKH KaK aHaJIOT TIEPBBIX

Ha 3emuie coobiiecTB. CTpOMAaTOIUTHI.
[IpoxapHuOTBI U DYKapUOTHI.
[IpoucxoxaeHue 3yKapuoT
(cumOuoreHes3). DBOJIIOIIMOHHOE
MIPOUCXOKIECHUE BUPYCOB.
JdemoHcTpauun

Tabauiel u cxeMmbl: «HavanbHbIe 3TaMbI
OpraHu4YEeCcKoi 3BoMIOUNY, «CxeMa
00pa3oBaHUsI SYKapUOT MMyTEM
cuMmOuoreHesa», «CTpoeHUue BUpyCca»

XapakTepu30oBaTh HaYaIbHbIC TATbI
OPTraHUYECKOM HBOJIIOIUH.

[TpuBoauTH MpUMEPH apoMOpP(HO30B
MEPBBIX OJIHOKIJIETOUYHBIX OPraHU3MOB.
XapakTepu3oBaTh OCHOBHBIE
MOJIOKEHUS U JI0Ka3aTeJIbCTBA TUTIOTE3bI
cUMOUOTeHE3a.

JloKa3pIBaTh M0JIyaBTOHOMHOCTD
MUTOXOHJIPUM U MJIACTUJ, UX
MIPOUCXOKICHUE OT MPOKAPUOTHUECKUX
KJIETOK.

JlenaTh BBIBOJBI O 3HAUCHUU
BO3HMKHOBEHUS (POTOCHUHTE3A,
dbopMupoBaHus AApa A NajdbHEeHIero
Pa3BUTHSA )KU3HU HA 3eMJIE.
XapakTepu30BaTh TMIIOTE3bI
MPOUCXOXKIEHUSI BUPYCOB

4.5

DBOJIIOIUS DYKAPUOT

[Ipoucxox1eHne MHOTOKJIETOYHBIX
opraHu3mMoB. Bo3HUKHOBEHUE
OCHOBHBIX TPYIII MHOTOKJIETOYHBIX
OpPraHU3MOB.

JdemoHcTpanuu

[loptpet: . 1. MeyHUKOB.

Tabymiel ¥ cxeMbl: «HayanbHbIE TR
OPTraHUYECKOM HBOJIOIUNY, «Cuctema
YKUBOU MPUPOIBD)

PackpbiBath copepxanue TEPMUHOB U
MOHSATUHN: TPOKAPHOTHI, SYKAPUOTHI,
MHOTOKJICTOYHOCTb, CIICITUATH3AITNS
KJIETOK, BUPYCHI.

XapakTepru30BaTh MPOUCXOKICHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.
CpaBHUBaTH 0COOCHHOCTH
AYKaApPUOTUYECKHUX U TPOKAPHUOTUUECKHUX
OpPraHHU3MOB.

Ha3zbiBaTh 0cHOBHBIE apOMOPGO3BI
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9YKApHUOT U OLCHNUBATHb UX 3HAYCHUC IJIsA
zLaHLHeﬁmero Pa3BUTHUA )KU3HU

4.6 | OCHOBHBIC dTaIbI OcCHOBHBIE 3Tanbl 3BOJIOLUHU BEICHINX | PackphIBaTh coAep:KkaHUE TEPMUHOB U
HBOJTIOIUU pactenuii. OCHOBHbBIE apOMOP(HO3BI MOHSITUNA: BOAOPOCTH, PUHUODUTHI,
pPacTUTENBHOTO MUPa pacTeHul. BbIxoj pacTeHuil Ha Cylly. | MXH, TAlIOPOTHUKOOOpPa3HbIE€, CEMEHHBIE

[losiBIEeHUE CIOPOBBIX PACTEHUI U MAIOPOTHUKH, TOJIOCEMEHHBIE,
3aBO€BaHUE UMU cymiu. CeMeHHbIe MOKPBITOCEMEHHBIE, OecIionoe
pactenus. [Ipoucxoxienne IBETKOBBIX | MOKOJIEHUE (CIIOPO(UT), OJIOBOE
pacTeHUM. nokoJjieHue (ramerour).
JleMoHcTpanun [lepeuncnsaTb OCHOBHBIE 3TAIbI
Tabauiiel U cxembl: «ApoMopho3bl ABOJIFOLIUM PACTUTEIBHOTO MUPA.
pacteHui», «Punnopursy, Ha3wiBaTh 0CHOBHBIE apoMOP(HO3bI
«OIHOKIIETOYHBIE BOJOPOCIIN, PAcCTEHHII U OLICHUBATH UX
«MHOTOKJIETOUHBIE BOJIOPOCIIH, HBOJIIOLIMOHHOE 3HAYEHUE.
«Mxn», «IlamopoTHUKNY, CpaBHUBaTh 0COOEHHOCTU CTPOEHUS
«I"omoceMeHHBbIe pacTeHus», «Opranbl | paCTEHHUI pa3HBIX OTIEIOB
LIBETKOBBIX PACTCHUI.
Oo6opynoBanme: repdbapuu pacTeHun
Pa3JIMYHbBIX OTJIEIIOB.
IpakTnueckas padora
«M3yueHne 0cOOEHHOCTEHN CTPOEHUS
pPACTEHUH PA3HBIX OTIICIOBY

4.7 | OCHOBHBIE DTAIIbI OCHOBHBIC ATaITbl YBOJIFOIIUHN PackpsiBaTh coqiepkaHe TEPMUHOB U

9BOJIIOIIUH KHBOTHOTO
MUpa

KUBOTHOTO MHpa. OCHOBHBIE
apoMopd 03kl KUBOTHBIX. BeHackast
¢dayna. KemOpuiickuii B3pbIB —
MOSIBJICHHE COBPEMEHHBIX TUIIOB.

MOHSTUI: POCTENIINE, TIIACTUHYATHIE,
KHUIIEYHOIIOJOCTHBIE, INIOCKUE YEPBH,
YJICHUCTOHOTHE, PbIObI, 3eMHOBOIHbBIE,
MIPECMBIKAOIINAECS, IITULLBI,
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[TepBbie XOpIOBBIE )KUBOTHBIE. JKU3HB
B BOJIe. DBOJIOIUS TO3BOHOYHBIX.
[Ipoucxoxnenue ampuodHii u
pentwimi. [IpoucxoxaeHue
MJIeKONUTAOMUX U ntuil. [Ipunimn
KJroueBoro apomoposza. OcBoeHue
0E€CIO3BOHOYHBIMU U TTO3BOHOYHBIMU
KUBOTHBIMH CYIIIU.

JdemoHcTpauumn

Tabnuibl v cxembl: «Cxema pa3BUTHS
KUBOTHOTO MUPa», «ApoMop(o3bl
XKUBOTHBIX», «[Ipocreitmuey,

«Kumreunononoctaeiey, «llmockue
yepBu», «YimeHucToHorue», «Pe1oby,
«3eMHOBOJIHEICY,
«ITpecmbikaromuecs», « [ ITuubn,
«MEKOUTAIOIIHE.
O0opynoBaHue: KOJUICKIIUN
HACEKOMBIX; BJIaYKHbBIE TIperapaThl
YKUBOTHBIX; PAKOBHUHBI MOJUTFOCKOB;
KOJUICKITUH MTJIOKOXKHX; CKEJICThI
MMO3BOHOYHBIX KUBOTHBIX; Uyuesia ITUIL
Y 3BEPEU.

IpakTnueckas padora

«M3yueHnne 0cOOEHHOCTEHN CTPOEHUS
IT03BOHOYHBIX KUBOTHBIX)

MJIEKOITUTAIOIIME, SKTOIEPMA,
’HTO/IEpPMa, ME30/IepMa, ABYCTOPOHHSISA
CUMMETpPHSI, TETUNIOKPOBHOCT.
[lepeuncnsiTh OCHOBHBIE ATAIbI
HBOJIIOLINU KUBOTHOTO MHpA.
Ha3zbiBaTh OCHOBHBIE ITpeaanTaINH,
CIIOCOOCTBOBABIIUE BBIXO/Y )KUBOTHBIX
Ha cy1y.

OrneHnBaTh 3HAYECHUE PA3BUTHUS
HEPBHOM CUCTEMBI JIJIsl IPUCTIOCOOIEHUS
’KMBOTHBIX K YCJIOBUSIM OKpY>KaroIen
Cpeabl.

OOBACHATH NPUYNHBI BOTIOIIIOHHOTO
paciBeTa HaCEKOMBIX, KOCTHBIX PBIO,
NTHIL], MIEKOTUTAIOLIUX
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4.8

Pa3Butue xn3au
Ha 3emMiie

Pa3BuTHe XU3HU Ha 3emiie 1O 3paM U
IepUOJaM: apXxeu, MpoTEePO30H,
1aJIC030M, Me3030i, KalftHO30M. O0mas
XapaKTEepHUCTHKA KJIuMaTa u
reoJIornyeckux npoueccos. [losBnenue
Y PACLBET XapaKTEPHBIX OPraHU3MOB.
VYriieobpa3zoBaHue: €ro yciaoBus U
BIIMSIHUE HA Ta30BbIM COCTaB
aTMocdepsl.

MaccoBsie BBIMUPaHUS —
AKOJIOTUYECKNAE KPU3UCHI POIIOTO.
[IpuuuHbI U CIEACTBUS MaCCOBBIX
BbIMHUpaHHil. COBPEMEHHBI
9KOJIOTUYECKUN KPU3HC, ETO
ocobenHoctH. [Ipobiema coxpaHneHus
O6ropazHoobpasus Ha 3emIie.
JdemoHcTpanuu

Tabuuup! u cxembl: «Pa3Butue XuU3HU
B ApXEUCKOU 3pe», «Pa3zBurtne xu3Hu
B IIPOTEPO30MUCKOM 3pey, «PazBurtne
YKA3HU B TIAJICO30MCKOU 3pe»,
«Pa3BUTHE KU3HU B ME3030MCKOM dPER,
«Pa3BuTHe XK1U3HU B KANHO30MCKOU
ape»

PackpsiBaTh cojiepKaHUE TEPMUHOB U
MIOHATUM: apXel, apxeOaKTepuH,
[IMaHOOAKTEPHH, IPOTEPO3OH,
najaeo30i, KeMOpuUid, OpJOBUK, CUITYD,
JIeBOH, KapOoH, rnepmb, [Tanres, Teruc,
TPUIOOUTHI, pPUHHUO(DUTHI,
PAKOCKOPIHOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBpbl, M€3030M, [ OH/1BaHa,
JlaBpa3zus, Tpuac, 1opa, MeJ, XBOWHBIE,
TUHKTOBbI€, CATOBHUKOBBIE,
O€JIEeMHUTBI, aMMOHHTBI, TUHO3ABPHI,
apXEONTEPHUKC, TOKPBITOCEMEHHBIE,
KalHO30M, MaJICcOTeH, HEOT'€H,
AHTPONOreH, MacCOBOE BEIMUPAHHUE.
XapakTepu30BaTh Pa3BUTUE KU3HU
Ha 3eMJie TI0 3paM U MEPHUOJIaM.
VYcranaBanMBaTh 3aBUCUMOCTD MEXK]TY
re0JIOTMYECKUMU MPOLIECCAMH,
M3MEHEHUSIMHU KJIMMATa U MPOoLecCaMu
B JKMBOM MPUPOJIE.

OOBSICHATH TPUYUHBI pACIIBETA
CHUCTEMATHYECKUX IPYII OPTaHU3MOB
B PA3JIMYHBIE PbI U IEPUOIBI.
AHaNMM3UpOBaTh MPUYUHBI U CIICICTBUS
MaCCOBBIX BBIMUPAHUM.

HaspiBaTh 0cHOBHBIE apoMOp(}HO3bI
pPacTeHUN U )KUBOTHBIX.
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[TpuBOAUTE IPUMEPHI TEPEXOTHBIX
¢dbopM OpraHU3MOB.
AHanM3upoBaTh MMyTH PEIICHUS
poOIeMbl COXpaHEHUS
Oropa3zHooOpasus Ha 3emiie

4.9

CoBpeMeHHas cucteMa
OpraHU4eCcKOT0 MUpA

CoBpemeHHas cCUCTEMa OPTaHUYECKOTO
mupa. [IpuHimne kaaccudukanum
opranu3mMoB. OCHOBHBIE

CUCTCMATHYCCKHUC I'PYIIIIBI OPTaHU3MOB.

JdemoHcTpauumn
Tabsuubl u cxembl: «CoBpeMeHHas
cUucTeMa OpraHu4ecKoro MUpa»

PackpbiBath coepxanue TEPMUHOB U
MOHATUHN: OaKTEPUH, APXEH, BHICIIINE
pacTeHus, 3eNEHbBIE BOJIOPOCIIH,
OarpsiHku, Oypbie BOJIOPOCIIH,
MOXOBU/THBIE, TATOPOTHUKOBUIHEIE,
XBOIIICBUIHBIC, TUTAYHOBUIHBIC,
rOJIOCEMEHHbBIE, TOKPHITOCEMEHHBIE,
MPOTHUCTHI, KUIIICYHOTIOJIOCTHBIE,
MJIOCKUE YEePBU, KPYTIIbIC YEPBH,
KOJIbYaThle YEPBH, WICHUCTOHOTHE,
MOJUTIOCKH, UTTIOKOKUE, XOPAOBbIE,
rpuOBbI, TUITANHUKA, BUPYCHI.
XapakTepu3oBaTh COBPEMEHHYIO
CHUCTEMY OPTaHHYECKOTO MHPA;
Ha3bIBaTh OCHOBHBIC CUCTEMATHICCKUE
TPyNIB OPTaHU3MOB.

OOBSICHATH PUHITAIIBI KJIACCU(PUKAIIIH
OpraHU3MOB.

[TepeuncrisiTh OCHOBHBIC IPU3HAKH
MPOKApPUOT, PACTEHUM, KUBOTHBIX,
rpu0OB, KPaCHBIX U OypPbIX BOJOPOCIIEH.
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[IpuBOINTH IPUMEPHI IPEICTABUTEIEH
OCHOBHBIX CUCTEMATUYECKHUX TPYIIIT
OpPTraHU3MOB

HToro 4yacoB o Teme 15
5 Tema «IIpoucxoxkaeHue 4eJ10BEKa — AHTPOIOT eHe3»
5.1 | Aarpomnonorus — 1 Paspenbl 1 3a1a4n aHTPOIIOJIOTHH. PackpbIBaTh cofiepkaHue TEPMUHOB U
HayKa O YEJIOBEKE MeToabl aHTPOIIOJIOTHH. MOHSATUI: aHTPOIOJIOTHSI, MOP(OJIOTHS,
JleMoOHCTpanun aHTPOIIOTE€HE3, AHTPOIIOMETPH,
Tabsauubl u cxembl: «MeTobl PEKOHCTPYKIIHS, apXE0JIOT s,
AHTPOIIOJIOTUI. THOrpadus.
OO6opynoBanme: MyJsKU Ha3ssiBath pazzensl 1 3aa4u
OKaMEHEJIOCTEN, MPEIMETOB AHTPOITOJIOTUH.
MaTepUAIIBHON KYJIBTYPbI IPEIKOB XapakTepu3oBaTh METO/IbI
yesoBeka; (hoTorpaduu HaX0J0K AHTPOITOJIOTMHU U CPAaBHUBATh UX MEXKIY
MCKOITA€MBIX OCTaTKOB YEJIOBEKA co0oil.
Bb1aensTe BOnpocsl 3BOIOLNN
4eJI0BEKa, UCCIIENyEeMbIE IIPHU TOMOIIN
Pa3IMYHBIX METOJ0B
5.2 | Pa3Butue 1 CranoBieHuE NPEICTaBICHUI PackpriBaTh conepxkaHue TEPMUHOB U
IIPEICTaBICHUI 0 MPOUCXOXKIACHUH YEIOBEKA. MOHSATUI: AHTPOIIOT€HHAs TEOPUS,
O MPOUCXOKICHUU Penurnosnsie BO33peHUsl. TpyaoBas Teopus, Homo sapiens.
YEeJI0BEKa CoBpeMeHHbIE HAyYHbIE TEOPUH. OuenuBatb Bkiag Y. Jlapsuna

JdemoHcTpanuu

IToprtper: Y. {apBuH.
Ta0auie! U cxeMbl: «MeTOIbI

AHTPOIIOJIOTHU .

B Pa3BUTHUE MTPEICTABICHUMN

O MPOUCXO0KICHUU YEIIOBEKA.
AprymMeHTUPOBAHHO KPUTHUKOBATH
PEIUTHO3HBIE PEICTABICHUS
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OobopynoBanme: MyssiKu
OKaMEHEJIOCTEH, TPEIMETOB
MaTepuaIbHON KyJIbTYphI PEAKOB
YeJI0BeKa; penpoaykiuu (potorpadum)
KapTHH ¢ MU(DOJIOTHUECKUMHU U
OMOJIEHCKIMU CIOKETaMU
IIPOUCXOK/ICHUS YeJIOBEKa

0 IIPOUCXOXKICHUH YEJIOBEKA C IIO3ULIUU
€CTECTBEHHBIX HAYK.

XapaxkTepu3oBaTh HAYYHbIE TEOPUU
IIPOUCXOKICHHS YEIIOBEKA

5.3

MecTo uenoBeka
B CUCTEME
OpraHUYeCcKOro MUpa

CX0ACTBO YenoBeKa C )KUBOTHBIMH.
CucreMaTndecKoe TOJI0KEHNE
yesoBeka. CBUIETENBCTBA CXOICTBA
YeJI0BEKa C )KMBOTHBIMU:
CpPaBHUTENBHO-MOP(OJIOTHUECKHE,
aMOpHOIOTHYECKUE, (PU3UOIIOTO-
OMOXHMMHYECKHE, TOBEICHYECKHE.
OTnuyus 4enoBeka OT )KUBOTHBIX.
[IpsAMoOx0xKAEHNE U KOMILUIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. PazButune
TOJIOBHOTO MO3ra U BTOPOW CUTHAJIBHOU
CUCTEMBI.

JdemoHcTpanuu

Tabauiiel U cxembl: «I 0J10BHOM MO3T
yesoBekay, «ernoBekooOpa3Hbie
00e3bsiHbIY, «CKelleT YeloBeka 1
CKEJIET IIMMIaH3e», «PyTMMEeHThI 1
aTaBU3MBbD».

Oo6opynoBaHme: CKENET YEIIOBEKA;
MOJIENb YEpela Yea0BeKa U yepena

PackppIBath cosepxanne TEPMUHOB U
MOHSTUH: PYJUMEHTHI Y YeJIOBEKa,
aTaBU3MBI Y UEJIOBEKA,
MPSMOXO0XKICHHE, BTOPasi CATHAIbHAS
cucTema.

OrnpenensaTe CUCTEMATUYECKOE
MOJIOKEHUE YEJIOBEKa B OPTraHUUYECKOM
MUpE.

BBISABIATE 4epTHI CXOJCTBA U PA3TAUMS
YeJIOBEKA U )KUBOTHBIX.
XapaKTepru30BaTh CBUACTECIIHCTBA
CXOJICTBA YEJIOBEKA M )KUBOTHBIX
(cpaBHUTENHEHO-MOP(OIOTUUECKUE,
sMOpuoIornYecKue, Gru3noaoro-
OMOXHMHYECKHE, TIOBEJICHUYCCKHUE).
[IpuBOANTH MPUMEPHI ATABU3MOB U
PYJIMMEHTOB Y Y€JIOBEKa.

OnuceiBaTh NMPU3HAKK YEJIOBEKA,
c(hOpMHUPOBABIIINECS B CBSI3U

C IPEBECHBIM 00pa30M JKU3HU MPEIKOB
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IIMMIIaH3€; MOJEIIb KUCTHU YEJIOBEKA U
KHCTH LLIMMITaH3€.

JlabopaTtopHnas paGora

«M3yueHne 0coOOEHHOCTEN CTPOEHUS
CKEJIETa YEJIOBEKa, CBA3AHHBIX

C MPAMOXOKIECHUEM

U TIPSIMOX 0K JICHUCM.
BBISBIATH TPUYHHBI 0OCOOCHHOCTEH
CTPOEHUS Yeperna JyeoBeKa

110 CPAaBHEHHUIO C YEJIIOBEKOOOPA3HBIMHU
00e3pIHaMU.

CpaBHUBaTh OPYJUNHYIO IEATELHOCTh

YeJIOBEKA U )KUBOTHBIX.
CpaBHUBAaTH OCOOEHHOCTH BhICIIEH
HEPBHOU JEATEIBHOCTH YEIOBEKA U
KUBOTHBIX

5.4 | JIBWKyIIHE CHITBI JIBrokytiue cuiibl ((hakTophl) PackpeiBath copepkaHue TEPMUHOB U
(dbakTophI) aHTpOIOreHe3a: OUOJIOTHYECKUE, MOHSATHI: HACIEACTBEHHAS
aHTPOIIOTEeHE3a coruanbHbie. COOTHOIICHUE W3MEHYUBOCTh, €CTECTBEHHBIN OTOOD,

OMOJIOTUYECKHUX U COIIMATBHBIX OpyAuiiHas NeATeIbHOCTb, TPYIIIIOBOE
(GbakTOpOB B aHTPOTIOTEHE3E. COTPYJHUYECTBO, OOILIEHUE, PEUb.
JemoHCcTpanumn XapakTepu30oBaTh ABUKYIINE CUIIbI
Tabuuibl ¥ cxeMbl: «JIBHXKyIIIHE CUJIbl | aHTPOIIOTEeHE3a: OMOJOTHIECKUE U
AHTPOIIOT€HE3a. COIIMAJIbHBIE
OobopynoBanme: MyJIsKU PEIMETOB
MaTepUaIbHON KYJIbTYPhI MPEIKOB
YyeJIoBeKa

5.5 | OcHOBHBIE cTAIUH OcCHOBHBIE CTaIMM AaHTPOIIOTEHE3A. PackpsiBaTh conepxanne TEPMUHOB U

aHTPOIIOreHE3a

Pannune yenoBexooOpa3Hbie 00€3bTHBI
(MPOKOHCYJIBI) ¥ PAHHUE TTOHTUIBI —
oO1Ire MpeaKH YeI0BeK00Opa3HbIX
00€3bsH U JTI0/1el. ABCTPaIONUTEKH —
JNBYHOTHME NPEIKU JIIoAeH. YenoBek

MOHSATUI: aBCTPAJIONIUTEK, UenoBek
yMeJbli, YenoBek psaMoXOasIni,
Yenosek reraenboeprckuii, YemoBek
HEaHIepTaJIbCKUN, KPOMaHbOHELI,
JIEHHUCOBCKHUM 4eI0BeK, YeaoBek
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yYMEJIbI, TIEPBbIE U3TOTOBJICHUS
opyauil Tpyna. Hemosek
MPAMOXOAIINN U TIEPBBIM BBIXO/T
mrozieit 3a mpenensl Appuku. Yenosek
reiienp0eprekuii — o0l mpeaoK
HEAHJAEPTAIBLCKOTO YEJIOBEKA U
YEeJI0BEKa pa3yMHOro. Yemosek
HEaHJIEPTAIbCKAM KaK BU/JI JIFOJICHU
XOJIOTHOTO KiuMarta. YemoBek
pa3yMHBIA COBPEMEHHOTO THIIA,
JICHUCOBCKHUM Y€JI0BEK, OCBOCHHUE
KOHTHMHEHTOB 3a IpejesiaMu AQpukH.
ITaneoreneTrka 1 majgcoreHOMHMKA.

JemoHcTpauumn
[Toptperst: JI. JIuku, 4. A. Porunckuii,

M. M. I'epacumos.

TalauIbl U CXEMBI: « DBOIIOIUOHHOE
JIPEBO YEJIOBEKA», K ABCTPAJIONIUTEK,
«Henosek ymenbin», «HemoBek
MPAMOXOAAIINNY, «JI€eHUCOBCKHI
yenoBek», «HeanaepTaabliby,
«KpomanboHI1IbY, «IIpenku yenoBekay.
Ob0opyaoBaHnme: MOJIeNIA TOpPCa
MPEJIKOB YEJIOBEKA; MYJISKU IPEAMETOB
MaTepUaAIbHOUN KYJbTYpPhI IPEIKOB
YEeJI0BeKa

pa3yMHBII COBPEMEHHOTI'O THIIA,
[1aJICOT€HETUKA.

XapakTepu3oBaTh OCHOBHBIE CTAIUH
aHTPOIIOTECHE3A.

BBISABIATE NPOrPECCUBHBIE YEPTHI,
IIOSIBUBILIKECS Y NPEAKOB YEJIOBEKA
Ha Pa3HbIX CTAIUSX aHTPOIIOTEHE3A.
[IpuBOINTH MPUMEPHI TPEACTABUTEIIEH
OCHOBHBIX CTaIMi aHTPOIIOIeHEe3a:
ONMCHIBATh UX aHTPOIIOMETPUUECKHE
JaHHbIE, 00pa3 KU3HU U OpYyus TPYyAa.
CpaBHHBaTh NPECTAaBUTEIEH OCHOBHBIX
CTaui aHTPOIIOTEHE3A
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5.6

DBOIIONUAA
COBPEMEHHOTO
4eJI0BEKA

OBOIIOLUS COBPEMEHHOTO YEJIOBEKA.
EctecTBeHHBIN OTOOP B MOIMYIALUAX
yenoBeka. MyTallMOHHBIN ITPOLIECC U
nosumopusm. [lonynsuuonssle
BOJIHBI, peli( reHOB, MUTrpanus 1
«3(hdexT ocHOBATENSN B MOMYJIALHIX
COBPEMEHHOI'0 YEJIOBEKA.
JdemoHcTpauumn

TaOauisl ¥ cxembl: «ITarnbl 3BOJTOLUN
YeJI0BEKa»

PackpwiBath copepxaHue TEPMUHOB U
MOHATHUM: MYTAallMOHHBIN ITPOLIECC,
oIMMOP(U3M, MOMYJISIIUOHHBIC
BOJIHBI, Jipel() reHOB, MUTpaLIUs,
«@(pdext ocHOBATEIS.
XapakTepu30BaTh POJIb ECTECTBEHHOIO
oTOOpa B MOMYJISAIUIX COBPEMEHHOTO
YyeJI0BeKa.

OueHuBaTh pojib MyTaIlMOHHOTO
rpolecca, NOnyJISIMUOHHBIX BOJIH,
apeiida reHoB, MUrpanuu, «3pdexra
OCHOBATEJIS» B DBOJIIOLIMH OIS
COBPEMEHHOI0 YEJIOBEKA.

[IpuBOUTH TpUMEPHI (HAKTOPOB,
CITOCOOHBIX BBI3BATh IMOIYJISIIMOHHBIC
BOJIHBI B 3BOJIFOLIMM COBPEMEHHOIO
YyeJIoBeKa

5.7

YesoBeueckue pachl.
MexauciuumiImHapHbIe
METObI AHTPOIOJIOTUH

Yenoseueckue pacsl. [lonsTue o pace.
bosbime pacel: eBporneconHas
(eBpasuiickasi), aBCTpaJIO-HETPOUIHAS
(?KBaTOpHUaIbHAS ), MOHTOJIOUHAS
(a3maTcko-amepuKaHckas). Bpems u
IyTH pacceseHMs YyeaoBeKa 1o
rianere. EAMHCTBO YeoBeueckux pac.
Hay4dHast HecoCTOSITEIbHOCTD pacu3Ma.
[IpucnocoOaeHHOCTh YenoBeKa

K Pa3HbIM YCJIOBHUSIM OKpYXKarolen

PackpeiBath copepxaHue TEPMUHOB U
MOHATHI: paca, pacCOreHe3, pacu3M,
COLUAIIBHBIN JaPBUHU3M.
XapakTepru30oBaTh MPU3HAKU OOJIBITUX
pac 4enoBeKa: eBPONECOUTHOM
(eBpa3uiicKoit), aBCTpaIO-HETPOUTHOM
(?KBaTOpPUAIIBHOW ), MOHTOJIOUHOM
(a3uaTcKo-aMepUKaHCKOM).

BbIABISTH NPUYMHBI BOSHUKHOBEHUS
YeJIOBEUECKHX pac.
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cpensl. BnusiHue reorpaduyeckoit
cpenbl U naperida reHoB

Ha MOP(OJIOTHIO U (PU3HOTIOTHIO
YeJI0BEKA.

MexIucuUIInHaApHBIE METOIbI

B r3uyecKom (OMOJIOrHIeCKOM )
AHTPOIIOJOTUU. DBOJIOINOHHAS
AHTPOMOJIOTHS U MAaJIE0aHTPOIOIOT S
YEJIOBEYECKHUX MOMYJISIIUN.
buoconuanbHbie Hccaea0BaHUS
pupoabl uenoBeka. Mccnegosanne
KOABOJIIOLIUU OMOJIOTHYECKOTO U
COILIMAJIBHOTO B YEJIOBEKE.
JemoHcTpauumn

Tabnuib! u cxembl: «Pachl yenoBekay.
IIpakTnueckas padora

«3ydeHune FKOJI0THYeCKUX aanTalui
YEeJI0BEKa»

[IpuBOANTH IPUMEPHI ATANTHUBHBIX
IIPU3HAKOB Yy IIPEACTABUTENEN
4eJI0BEYECKHUX pac.

[TpuBOIUTH CBUETENBCTBA €IMHCTBA
IIPOUCXO0KJICHUS YEIOBEUYECKUX pac.
ConocTaBisaTh aJalTUBHBIE TUIIBI
JIXOJIEN C paCOBBIMH IPU3HAKAMU.
JI0Ka3pIBaTh HAYYHYIO
HECOCTOATENIBHOCTh pacu3ma

Htoro yacos o teme 10
6 | Tema «9KoJiorusi — HAYKA 0 B3aUMOOTHOLIEHUSIX OPTAaHM3MOB M HAJIOPTAHM3MEHHBIX CHCTEM € OKPY:Kalomei
cpenon»
6.1 | 3apokneHue u 1 3apoKJIeHUE U Pa3BUTUE HKOJIOTUH PackpsiBaTh conepxanne TEPMUHOB U

Pa3BUTUC SKOJIOTHH

B Tpynax A. I'ymbonsara, K.®. Pynbe,
H.A. CeBepruioBa, J. I'ekkerns,

A. Tencnu, B.H. CykauéBa. Pa3gensl u
3a7a4u 3KoJIOruU. CBsI3b IKOJOTUHU

C IpyTMMU HayKaMH.

TOHSITUI: DKOJIOTHSI, AyTIKOJIOT S,
CHHDKOJIOTHSI, DKOJIOTHSI COOOIIECTB 1
9KOCHCTEM, SKOJIOTHS BUJIOB U
TTOMYJISILIA M.

XapakTepu30BaTh OCHOBHBIE ITAIIbI
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JemoHCcTpauumn

[HoptpeTtsi: A. I'ymGonbaT,

K. ®@. Pynse, H. A. Ceep110B,

2. I'ekkens, A. Tencnu, B. H. Cykaués.
Tabaunel U cxeMbl: «Pa3nesbl
SKOJIOTHUI

3apOXKIACHUS U Pa3BUTHS DKOJIOTUU KaK
HAyKH.

[IpuBoaUTH IPUMEPHI OOBEKTOB
U3Y4YECHHUS DKOJIOTUH.

HaspiBaTh OCHOBHBIE 33/1a4H, CTOSIIIIUE
nepes y4€HbIMU-IKOJI0TaMHU.
YcraHaBaMBaTh B3aMMOCBA3b DKOJIOTHH
C IpyTUMU HAayKaMu

6.2

MeToabI PKOJIOTHH.
3Ha4YeHHe
DKOJIOTMYECKUX
3HAHWU JUISI YeJIOBEKa

Metoapl 3xomoruun. Ilomesbie
HaOIIOIeHUS. DKCIIEPUMEHTBI

B DKOJIOTMHU: TIPUPOJIHBIE U
naboparopHbie. MoaenupoBaHue
B 3KOJIOTUH. MOHUTOPUHT
OKPYKarOIIEU CPEbI: JIOKAJIbHBIN,
PErHOHANIBHBIN U TI100aTbHBIMH.
3HaYeHHE HKOJIOTUUECKUX 3HAHUM
JUIS YEJIOBEKA. DKOJIOTHUECKOE
MHPOBO33PEHUE KaK OCHOBA CBS3EH
YEeJIOBEYECTBA C IPUPOJION.
DopMUPOBAHUE HKOJIOTUYECKON
KYJBTYPBI U 3KOJIOTUYECKON
rPaMOTHOCTH HACEJICHHUS.
JdemoHcTpanuu

Ta0auie! U cxeMbl: «MeToabl
3KOJIOTUNY, «CXemMa MOHUTOPHHTA
OKPYXaIOUIEH CpeabD».

PackppiBath coepxanne TEPMUHOB U
TIOHSITHI: IT0JIEBBIC HAOJIIOCHMS,
MOHUTOPHUHT OKPYIKaIOIIEH Cpepl,
MOJCIIUPOBAHUE, IKCITICPUMEHT,
MIPOTHO3UPOBAHUE.

XapakTepru30BaTh METOBI IKOJIOTHH.
[IpuBOIUTH MPUMEPHI TTOJIEBBIX
HaOJIIOEHUH B DKOJIOTUH.

BoIsiBISITE 0COOCHHOCTH MOHUTOPHHTA
OKpYXKaloIen cpeibl Kak METo/1a
DKOJOTHYECKHUX MCCIICIOBAHUH.
OO0O0CHOBBIBAThH 3HAYCHHE
AKCIICPUMEHTOB B DKOJIOTHUSCKUX
HCCIEI0BAHUIX.

CpaBHUBaTH J1aDOpATOPHBIC U
MIPUPOIHBIC SIKCIIEPUMEHTHI KaK METO/IbI
9KOJIOTMYECKUX MCCJICIOBAHMI.
OrneHnBaTh 3HAYCHUE TPOTHOZUPOBAHUS
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JlabopaTopHasi padora
«M3yueHne MeTo10B IKOJIOTMUECKUX
VCCIIEJOBAHUID)

KaK METOa DKOJIOTHYECKUX
HUCCJICIOBAHUH.

O00CcHOBBIBAaTh HEOOXOIUMOCTh
DKOJIOTHYECKUX 3HAHUN

JUTSI COBPEMEHHOTO YeJIOBEKa

Htoro 4yacoB o Teme 3
7 | Tema «Opranusmsl 4 cpeaa 0OOUTAHUSD)
7.1 | Dxonorudeckue 1 DkoJsioruueckre GakTopsl U PackpsIBaTh conepxanne TEPMUHOB U
(bakTopbl 3aKOHOMEPHOCTH UX JEHUCTBUSI. MOHSTUH: PKOJIOTHYECKUH (haKkTop,

Knaccudukanus 3KoI0ru4ecKux
dakTopoB: abUoTHYECKHUE,
OMoTHYECKHE, aHTpoIoreHHbie. O0mue
3aKOHOMEPHOCTH JIEUCTBUSA
sKojoruyeckux paxropos. [IpaBuio
munnmyma (K. [npenrens,

1O. JIubux). ToiepaHTHOCTb.
OBPUOMOHTHBIE U CTEHOOMOHTHBIE
OpraHU3MBI.

JdemoHcTpanuun

TabauIbl U cXeMBbI: « IKOJIOTMYECKUE
bakTopb.

Oo6opynoBanme: repdbapuu u
KOJUICKITUU PACTEHU U )KUBOTHBIX,
IPUCTIOCOOJIEHHBIX K BIMSHUIO
Pa3IMYHBIX IKOJTOTUYECKUX
(dakTopoB

OMOJIOTUYECKUM OTITUMYM,
OTrpaHUYMBAIONUN (JIMMUTUPYIOIIH)
dakTop.

KnaccudunmpoBaTh 3K0JIOTHIESCKUE
(baKTOpPBI 10 pa3HBIM OCHOBAHUSIM.
XapakTepu3oBaTh 00IIHe
3aKOHOMEPHOCTH JCUCTBUSA
HKOJIOTHYECKUX (PAKTOPOB.
OG0CHOBBIBATH JICHCTBUE 3aKOHA
ONTHUMYMa U 3aKOHA OTPAHHUYUBAIOIIETO
dakTopa.

ITpuBOAUTH PUMEPHL:
WJUTIOCTPUPYIOIITUE IEHCTBHE TTpaBUiIa
MHUHHAMYMa, OTPaHUIHBAIOIIETO
dakTopa, 3BpUOUOHTHBIX U
CTEHOOMOHTHBIX OPTaHU3MOB
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7.2

AOHOTHYECKHE
baxTopbl. CBeT Kak
HKOJIOTUYECKUU

dakTop

Ab6uotnueckue gakropsl. CBET Kak
sKosornueckuit pakrop. [eiictBue
Pa3HbBIX YYACTKOB COJTHEYHOIO CIIEKTpa
Ha OpraHu3Mbl. DKOJIOTUYECKHE
TPYIIbI PACTEHUN U AKUBOTHBIX

10 OTHOIIICHUIO K cBeTy. CHTHaIbHAs
poJib cBeTa. DOTONEPUOAU3M.
JdemoHcTpauun

Tabauel u cxembl: «CBETOBOM
CHEKTP», « IKOJOTUYECKUE TPYTIIIHI
’KUBOTHBIX TI0 OTHOIIIEHHUIO K CBETY».
Oo6opynoBanme: repbapuu
CBETOJTFOOMBBIX, TCHETFOOMBBIX U
TEHEBBIHOCIIMBBIX PACTCHH,
CBETOJIFOOMBEIC, TCHEIIOOUBEIC U
TEHEBBIHOCJIMBBIC KOMHATHBIE
pacTeHusl.

JlaGoparopHnasi paGora
«BrIsIBICHUE TIpUCTIOCOOTICHU
OpraHU3MOB K BIIUSIHUIO CBETa

PackpeiBaTh conep:kaHue TEPMUHOB U
MOHSITHUIA: CBET, (POTONEPUOAU3M.
XapakTepu30oBaTh JICUCTBUE CBETA KAK
HKOJIOTUYECKOTO (haKTOopa.

CpaBHUBATH JEUCTBUE Pa3HBIX
YY4aCTKOB COJIHEYHOI'O CIIEKTpa

Ha OpPTraHU3MBbl.

BbIBIISATE 0COOCHHOCTH CTPOCHUS U
YKU3HEJEATEIbHOCTU PACTEHUMN pa3HbIX
AKOJIOTHYECKUX TPYIIT IO OTHOLICHUIO
K CBETY (CBETOIIO0MBBIC, TEHEIOOUBEIE,
TEHEBBIHOCIIUBHIE).

IIpuBOANTE MPUMEPHI PACTEHUIN PA3HBIX
AKOJIOTUYECKUX TPYIIN MO OTHOIIEHUIO
K CBETY.

BoIBISATE 0COOCHHOCTH CTPOCHUS U
KU3HEACATEIbHOCTH KUBOTHBIX Pa3HBIX
AKOJIOTUYECKUX TPYMI MO OTHOIIEHUIO
K CBETY (JIHEBHBIE, CyMEPEUHBIE,
HOYHEIC).

[IpuBOIUTH IPUMEPHI ) KUBOTHBIX
Pa3HBIX IKOJOTHUYECKUX TPYIII

110 OTHOILIEHHIO K CBETY.
OOGO0CHOBHIBATH 3HAYCHHE
dboToneprnoan3Ma B )KU3HU OPTAaHU3MOB
U JUIsl TPaKTUKU CEITbCKOTO

XO034MCTBa
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7.3

AbGunoTnueckue
(bakTopsI.
TeMmeparypa kak
DKOJOTHYECKUM

bakTop

TemrmepaTtypa Kak 3KOJIOTHYECKUAMN
¢akrop. JlelicTBue TemmepaTypsl

Ha opranu3Msl. [lonkuiiorepmubie n
TOMOMOTEpPMHBIE OPTAHU3MBL.
OBpUTEPMHBIE U CTEHOTEPMHBIE
OpraHU3MBI.

JdemoHcTpauumn

Tabauib! u cxembl: « TerIOKpoBHBIE
KUBOTHBIE», «XOJIOTHOKPOBHBIE
YKUBOTHBICY.

Oo6opynoBanme: repbapuu u
KOJUICKITUH TCIIOTIOONBBIX,
3UMOCTOMKHX, MOPO30yCTOMYHMBBIX
pacTeHUi; YyJesia ITULl U 3BEPEH.
JlaGoparopHnasi pabora
«BpIsBIEHUE TTPUCTIOCOOICHUT
OPraHU3MOB K BIMSIHUIO TEMIIEPATYPHI»

PackpbiBath copepxanue TEPMUHOB U
MIOHSTUI: TEMIIEPATYPA,
MONKUIIOTEPMHBIE (XOJIOHOKPOBHBIE),
rOMOMOTEpMHBIE (TEIJIOKPOBHEIE)
OpraHu3Mbl, aHAOHO3, SBPUTEPMHBIE
OpraHU3Mbl, CTCHOTEPMHbBIE OPTAHU3MBI,
TEPMOPETYJISALIHSL.

XapakTepu3oBaTh ACHUCTBHE
TeMIEPaTypbl Ha OPTaHU3MBL.

BrIgBaATE 0COOCHHOCTH CTpOCHUA U
KHN3HCOACATCIbHOCTH HOfIKHJIOTGpMHBIX

(XOJIOHOKPOBHBIX) U TOMOHOTEPMHBIX
(TENIIOKPOBHBIX ) )KUBOTHBIX.
[IpuBOAUTE MpUMEPHI TOMKUIIOTEPMHBIX
(XOJOJHOKPOBHBIX) K TOMOMOTEPMHBIX
(TEeTJIOKPOBHBIX ) )KUBOTHBIX.
BbIsBISITE OCOOEHHOCTH CTPOEHUS U
KU3HEIEATEIbHOCTH TEIUIOI00UBBIX,
3UMOCTOUKHUX, MOPO30YCTOWYHUBBIX
pacTeHUN.

[TpuBOIUTH IPUMEPHI TETIIOIIOOUBBIX,
3UMOCTOUKHUX, MOPO30YCTOWYHUBBIX
pacTeHUN.

[TpuBOAUTH MPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OPTraHU3MOB.
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7.4

AOnornueckue
baxTopbl. BiaxxHoCTh
KaK 9KOJIOTHYECKHUU
bhakTo

BrnaxHOCTb Kak 3KOJOTMYECKUI
dakTop. [IpucnocobieHus pacTeHuit
K MOJIJIEP>KaHUI0 BOJHOTO OanaHca.
Knaccudukanus pacteHuit

M0 OTHOIICHUIO K BOJIE.
[TpucmocoOaeHHsT JKUBOTHBIX

K U3MEHEHHUIO BOJTHOTO PEKHMA.
JdemoHcTpauumn

Tabnuibl u cxembl: «PU3UOTOTHYECKHE
aJanTaIuy >KUBOTHBIX).
Oo6opynoBanme: repbapuu pacTeHU,
OTHOCSIIUXCS K TUTPOdUTaM,
kcepoduram, Me3odpuTaM, KOMHATHBIE
pacTeHus JaHHBIX TPYIIIL.
JlaGoparopHasi paGora
«AHaTOMHYECKHE OCOOEHHOCTH
pacTeHui U3 pa3HbIX MECT OOUTAHHUS

PackpriBaTh conepikanne TEpPMUHOB U
MOHSITUIN: BIQXXHOCTh, TUAPOPUTHI,
rurpouTel, Me30(hUTHI, KCEPOPUTHI,
’KMBOTHBIE: BOJHBIE, [TOJTyBOHbIE,
Ha3eMHbIEC.

XapakTepu3oBaTh JACUCTBHUE BIAKHOCTU
KaK 3KOJIOTHYECKOro (hakTopa.
BrIsBISITE 0COOCHHOCTH CTPOSHUS U
KU3HEAESITEIbHOCTH PACTEHUHN pa3HbIX
HKOJIOTMYECKUX TPYMI IO OTHOIICHHUIO
K BOJI€.

[TpuBOIUTH IPUMEPHI PACTEHUIN Pa3HbBIX
HKOJIOTMYECKUX TPYIII IO OTHOLICHUIO
K BOJIE.

BoIsBIsITE aHATOMUYECKHE U
(bU3HOIOrnYECKHUE NPUCTIOCOOTEHUS
’KHUBOTHBIX K U3MEHEHUIO BOJHOTO
pexXuMa.

[TpuBOIUTH IPUMEPHI BOJHBIX,
MOJTYBOJHBIX U Ha3€MHBIX KHBOTHBIX

7.5

Cpenbl oouTaHus
OpraHU3MOB

Cpenbl oOuTaHKs OPraHU3MOB: BOJAHAS,
HA3€MHO-BO3/IyIIIHAsI, TOYBEHHAS,
TITyOMHHAS TTOAIIOYBEHHAS,
BHyTpHOpTaHu3MeHHas1. Ou3nko-
XUMUYECKHIE 0COOEHHOCTH CPe/T
0OHWTaHUsI OPTaHU3MOB.

PackpbIBaTh copepkaHue TEpMUHA
«cpena oOuTaHus.

Xapaktepu3oBaTb 0COOEHHOCTH
BOJITHOM, Ha36MHO-BO31yIIIHOM,
MOYBEHHOM, TNTyOUHHO MOANOYBEHHON U
BHYTPUOPraHU3MEHHON CpeJ] OOUTaHUS.
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[Ipucnoco6iaeHust OpraHu3MoB K KU3HU
B Pa3HBIX CpeAax.

JdemoHCcTpauumn

Tabnuibl 1 cxembl: «Cpeabl 0OUTaHUS
OpraHU3MOB.

Oo6opynoBanme: KOUICKIIUN
KUBOTHBIX, OOUTAIOMIUX B PA3HBIX
cpenax

CpaBHUBATh GU3UKO-XUMHUYECKHE
YCJIOBUS Pa3HBIX Cpell OOUTAHUS.
BrIsSIBISATE 4epThl MPUCTIOCOOIEHHOCTH
OpraHu3MOB K OOUTAHUIO B BOJIHOM,
HA3€MHO-BO31YIIIHOW, TOYBEHHOM,
BHYTPUOPTraHU3MEHHOU Cpeaax
oOuTaHus.

[TpuBOAUTH MPUMEPHI OPraHU3MOB,
0oOMTAIOIINX B Pa3HbIX cpeiax

7.6 | buonoruueckue buonornueckue putmel. BHenHue u PackpsIBaTh coqepkaHue NOHSATHS
PUTMBI BHyTpeHHHUE pUTMBI. CyTOUYHBIC U «OHOJIOTUYECKUE PUTMBDY.

TOJIMYHBIC PUTMBI. XapakTepu3oBaTh 0COOCHHOCTH
[Ipucnoco01eHHOCTh OPTaHU3MOB K BHEIITHWX, BHYTPEHHUX, CYTOUYHBIX U
CE30HHBIM U3MEHEHUSIM YCIOBUMN TOJIMYHBIX OMOJIOTMYECKUX PUTMOB.
KU3HH. [IpuBOAUTH MPUMEPHI IPOSIBICHUS
JemoHcTpauun OMOJIOTMYECKUX PUTMOB Y Pa3HBIX
Tabnaubl u cxembl: «bruonoruueckue OpPTraHU3MOB.
PUTMBI». BbIABISTH 4e€pThl IPUCTIOCOOIEHHOCTH
Oo6opynoBanme: repbapuu u OPTraHU3MOB K C€30HHBIM M3MEHEHUSIM
KOJUICKITUU PACTCHUU U )KHBOTHBIX, YCJIOBHUM JKU3HHU.
o0JagaronmMx 4epTamMmu OnuceIBaTh CE30HHBIC SIBJICHUS B KU3HU
MIPUCIIOCOOJICHHOCTH K CE30HHBIM OpPraHU3MOB, PaCIPOCTPAaHEHHBIX
U3MEHEHHSM YCIIOBUHN KU3HU B CBOEUM MECTHOCTH

7.7 | XKuznennsie GopMbI KuzneHnusie (opMbI OPraHU3MOB. PackpwiBatTh copepskaHue MOHATHUS

OpraHnu3mMoB

[TonsTHe o *xu3HEHHOU dopme.
Xuznennsie (OpMbI paCTCHUIA:
NEPEBbS, KyCTAPHUKH, KyCTAPHUYKH,

«OKU3HEHHas (hopMa OPraHu3Ma.
BrIsBISITE 0COOEHHOCTH CTPOCHHUS U
JKA3HEAEATEIbHOCTA PACTEHUN Pa3HBIX
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MHOT'OJIETHUE TPABbI, OJTHOJIETHHUE
TpaBbl. JKu3HEeHHBIE (POPMBI KUBOTHBIX:
TUIPOOUOHTHI, T€OOMOHTHI,
a’3poOnOoHTBI. OCOOEHHOCTH CTPOECHHUS U
o0pasza >KM3HH.

JdeMoHcTpanuu

Tabauisl u cxeMmbl: «Ku3HEeHHBIE
(dopMbI pacTeHui», « Ku3HeHHbIE
(OpMBI KUBOTHBIX.

Oo6opynoBanme: repdbapuu u
KOJUIEKIIUU PACTEHUN U KUBOTHBIX
Pa3IMYHBIX )KU3HEHHBIX (hOPM

KU3HEHHBIX (POpM.

[TpuBOANUTE IPUMEPHI PACTEHUIN Pa3HBIX
KU3HEHHBIX (POpM.

BbIsBIATE 0COOCHHOCTH CTPOCHHS U
KU3HEJIEATEIbHOCTH KUBOTHBIX Pa3HBIX
’KM3HEHHBIX (POPM.

[TpuBOIUTH IPUMEPHI JKUBOTHBIX
pa3HBIX )KU3HEHHBIX (HOpM

7.8

buotnyeckue hakTopsi

buotnueckue gakropsl. Buasl
OMOTHYECKNX B3aUMOCUCTBUH:
KOHKYPEHITUS, XUIITHUIECTBO, CUMONO3
u ero ¢popmsl. [Tapazutusm,
KOOIepalus, MyTyaausm,
KOMMEHCAJIU3M (KBapTUPAHTCTRO,
HaxjieOHn4ecTBO). HeTpoduueckue
B3aUMOJICUCTBUS (TOMUYECKHE,
dbopuueckue, padbpuueckue). 3HauCHUE
OMOTHYECKNX B3aMMOJIEUCTBUMN IS
CYIIIECTBOBAHUSI OPTaHU3MOB B CpEJIe
obutanus. [I[pyHIMI KOHKYPEHTHOTO
HCKJTIOUEHHS.

JdeMoHcTpanuu

Tabmuibl 1 cxembl: «DKOCUCTEMA

PackppiBath copepkaHue TEPMHUHOB H
MOHATUI: KOHKYPCHIIHS, XUIITHAYECTBO,
MapasuTU3M, MyTYaJln3M,
KOMMEHCAJIN3M, HeTpO(hUUECKHe
B3aMMOJICUCTBUSL.

XapakTepu3oBaTh BUJIbI OMOTHICCKHUX
B3aMMO/JICHCTBHM.

OOBSICHATB CYITHOCTh KOHKYPCHIIUH,
XUITHAYECTBA, Tapa3UTH3MA,
MyTyaliu3Ma, KOMMEHCaIN3Ma.
[IpuBOAMTH MPUMEPHI OPTAHU3MOB,
YYaCTBYIOIIHUX B OMOTHYECKUX
B3aMMO/ICHCTBUSAX PA3HBIX THUIIOB.
OrneHuBaTh 3HaYeHUE OMOTUUECKUX
B3aMMO/ICHCTBUH JIJISI CYIIIECTBOBAHUS
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HIUPOKOJIMCTBEHHOTO JIECay,
«DKOocucTEMAa XBOMHOIO JIecay,
«llermm muTaHusm), « XUITHIUIECTBOY,
«ITapaszutuzmy», «KoHKypeHIIH,
«Cumbmo3», «KommeHncaamuzm.
O0opynoBaHue: KOJUIEKIUN
YKUBOTHBIX, Y4aCTBYIOIIHUX

B Pa3JIMYHbIX OMOTUUYECKUX

OpraHU3MOB B cpefie OOUTaHUS.
OO60CHOBBIBATH JICHCTBUE MPUHITUTIA
KOHKYPEHTHOTO MCKITIOYCHUS

B3aMMOJICUCTBUSX
HToro yacoB mo Teme 9
8 | Tema «JKo0JIOTHsI BUI0OB M MOMYJIALHID)
8.1 | Dxomoruueckue 3 DKOJIOTHYECKUE XapaKTEPUCTUKH PackpbIBaTh coiepkaHue NOHATHS
XAapaKTEPUCTUKN nonyisiuuu. [onynsuus kak «TOMYJISLIHS.
NOMYJISUN ouonorunyeckas cucrema. Poib OueHuBaTh 3HaYEHNE HEOJHOPOAHOCTH

HEOJJHOPOJIHOCTH Cpeibl, PU3NIECKUX
O0apbepoOB U OCOOCHHOCTEM OUOTIOTUH
BUJIOB B (HOPMHUPOBAHUU
IIPOCTPAHCTBEHHOMN CTPYKTYPhI
nonyJiAnui. OCHOBHBIE MTOKAa3aTeNn
NOMYJISIUUN: YUCIIEHHOCTB, INIOTHOCTb,
BO3pacTHAas U MOJIOBask CTPYKTYpa,
POXKIaEMOCTh, IPUPOCT, TEMIT POCTA,
CMEPTHOCTb, MUTPALIMSL.
JdemoHcTpanuu

Tabuuibl ¥ cXeMbl: « DKOJIOTHUYECKUE
XapaKTEPUCTHUKHU MOIMYJISIIUN,
«IIpocTpaHcTBEHHAs CTPYKTypa

cpenbl, pU3nYecKux 6apbepoB U
0COOEHHOCTEN OMOJIOTUHU BUIOB

B (POpMHPOBAHNHU IPOCTPAHCTBEHHOMN
CTPYKTYPBI ITOIYJISLIHMA.

ITpuBOAUTE pUMEPHI TOMYIISALAN
pPa3HbIX BUJOB PACTEHUI U )KUBOTHBIX.
XapakTepu3oBaTb OCHOBHbBIE
HKOJIOTUYECKUE TTOKA3aTEIN
NOMYJISILNUN: YUCIIEHHOCTD, INIOTHOCTb,
BO3pAcCTHAas U N0JIOBasl CTPYKTYpa,
POKJIA€MOCTh, PUPOCT, TEMIT POCTA,
CMEPTHOCTh, MUTPALIHSL.
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IOy JISAIHU N, ((BOSp&CTHBIC IMupaMHU bl
IMOIIYJIALIU

8.2 | Dxomoruyeckast DKoJlornyecKasi CTpyKTypa HOMyJsiIquu. | PackpbeIBaTh coep:kaHue TEPMUHOB U
CTPYKTypa OueHKa YMCIAEHHOCTH MOMYJISALIHH. MOHATHN: TMHAMUKA NOMYJIALINH,
HOIYJIALUU. JInHaMuKa TOMYJISIHUA U €€ Peryssinus. | OMOTHYECKUH ITOTEHIUAI OIYJIAIHH,
JlnHamMuKa momyinsiuuu BroTHyecKuii MOTEHIMAN IOMYJISIIUKA. | KPUBBIE BBKUBAHUSA, (PAKTOPHI
U e€ peryisanms MopnenupoBanue JUHAMUKA CMEPTHOCTH, EMKOCTb CPEJIBI.

nonyssinuu. Kpuseie pocra OOBICHATH 3aKOHOMEPHOCTH

YUCJIEHHOCTH nonyJsisinuu. Kpusbie pa3MenieHust 0co0el MomyIIsIIu

BBEDKMBAHMS. Perymsiiust Y4MCcIeHHOCTH | Ha 3aHMMAeMOW TEPPUTOPHH.

HOMYJIALMNA: POJIb (GAaKTOPOB, OueHuBaTh OMOTHYECKUI MOTEHLIAAT

3aBUCSIIMX U HE 3aBUCSIIIUX OT IIONYJIALUN Pa3HBIX OPraHU3MOB.

IUIOTHOCTH. DKOJIOTMYECKUE CTPATETHH | AHAIM3UPOBAaTh KPUBBIC pOCTa

Bu0B (I- u K-crparerun). YUCJIEHHOCTY TOMYJIALIUN U KPUBBIE

JemoHcTpauumn BBDKHBAHUS.

Tabauist u cxembl: «CKOpPOCTh OOO0CHOBBIBATh TPUYUHBI CIIEPKUBAHUS

3aCeJIeHNs IOBEPXHOCTU 3EMIIH OMOTHYECKOI0 MOTEHIIMajla pocTa U

Pa3IMYHBIMHA OPraHU3MaMK» MIPUYMHBI BCIIBIIIEK POKIAEMOCTH
Y OTZEJIbHBIX OPTaHU3MOB.
[lepeuncnsaTs hakTOpbl CMEPTHOCTH,
PEryJIMPYIOLINE YUCIEHHOCTD
IONYJISILUN PACTEHUN U KUBOTHBIX.
OnuceIBaTh 3K0JIOTMYECKUE CTPATETHH
BHJIOB

8.3 | Dkonoruyeckas HUIIIA [TonsTre 06 SKONOrMUECKON HUILIE PackpeiBaTh conep:kaHue TEPMUHOB U

BHUAA

BUJ1a. Mecroobutanue. MHOroMepHas
MOJIEJIb DKOJIOTHYECKON HUIIU

MOHSTHH: PKOJIOTUYECKAs HUIIa, BU,
apcaljl, MHBa3usl.

134



JIx. 1. XaTunncona. Pasmepsl
AKOJIOTHYECKOM HullM. [ToTeHanpHas
Y peaanu30BaHHasl HUIIIN.

Bun kak cucteMa nonymnsnui. Apeabl
BUJI0B. BUIbI ¥ UX )KU3HEHHBIE
CTpaTeruu. IKOJIOTUUECKUE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJACHHUS U
MUTpALMH KUBOTHBIX. bruonornueckue
WHBA3UM YYKEPOJIHBIX BUJIOB.
JdemoHcTpauumn

[Moptper: JIx. . XaTunHCOH.
Ta0munel U cxeMbel: «Moeb
AKOJIOTUYECKOW HUIIN

k. . XaTunHCOHAY.
Oo6opynoBanme: repOapuu pacTeHUM;
KOJIJICKITUH )KUBOTHBIX.
JlabopaTopHasi padota
«IIpucmnocobieHrs ceMsiH pacTeHUMA

K pacCEICHUIO»

XapaxkTepu3oBaTh MHOTOMEPHYIO
MOJENb IKOJOTUUECKON HUIIN

Jx. . XaTunHCOHA.

[IpuBOANTE IPUMEPHI IKOJIOTUUECKUX
HUII PA3HBIX BUJIOB PACTEHUUN U
JKUBOTHBIX.

BBISBITE OTIIMYME SKOJIOTUUECKOU
HUIIIU BUJA OT €r0 MECTOOOUTAHUS.
['paduueckun nzobpaxaTh
MHOTOMEPHYIO MOJIEIIb SKOJIOTUUECKOU
HUIIH JJIs1 Pa3HBIX BUIOB.

BBIABIATE IPUYKHBI pPa3IUIUT

B pa3zMepax SKOJOTrMYECKON HUILIN

Y pa3HbIX BUJOB PACTEHUIN U )KUBOTHBIX.
AHanu3upoBaTh NPUUYUHBI U
MOCJIEJICTBUS CMEHBI KOJIOTUUECKON
HUILN

Hrtoro yacos 1o Teme 9
9 Tema «IkoJ10rusi CO00IIECTB. IKOJIOTHUECKHE CUCTEMbD»
9.1 | CoobmecTBO 1 CoobmectBa opranu3moB. bruoiieno3 u | PackpeiBaTh coiepkaHie TEPMUHOB H
OpraHU3MOB — ero cTpykrypa. CBsizu MexXIy MTOHSTHI: OMOIIEHO3, OMOTOII.
OMOIIeHO3 OpraHu3Mamu B OMOIIEHO3E. XapakTepu3oBaTh OUOIIEHO3 U €T0

JdemoHcTpanuun
Tabauip! u cxembl: «CTpyKTypa

CTPYKTYPBI: BUIOBYIO,
MPOCTPAHCTBEHHYIO, TPOPUUECKYIO.
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OHOIIeHO3aY, « DKOCHCTEMA
IMPOKOJIUCTBEHHOTO JIECA,
«IKOCcUCTEMA XBOMHOTIO JIECA»

[lepeunciATh U IPUBOINUTH IPUMEPHI
CBSI3€U MEXKY OpraHu3MaMHu
B OHMOLIEHO3€

9.2

Dxocucrema

DKocHcTeMa Kak OTKPBITasi CHCTEMaA
(A.JIx. Tencnu). DyHKIIMOHATBHBIE
0JIOKH OpPTraHKU3MOB B DKOCUCTEME:
MPOAYLEHThI, KOHCYMEHTHI,
penyuentsl. Tpoduyeckue ypoBHH.
Tpoduyeckue 11enu U CETH.
AbGuoTtndeckue 0JOKU IKOCUCTEM.
[TouBBI ¥ MBI B 3KOCHCTEMAX.
KpyroBopoTt BeliecTB ¥ MOTOK SHEPTUU
B DKOCHCTEME.

JdemoHcTpanuu

[Toptpetsi: B. H. Cykaués,

A. JIx. Tencnu.

Tabsauubl ¥ cxembl: «DYHKIIMOHAJIBHbBIE
TPYIIbI OPTaHU3MOB B SKOCUCTEME),
«KpyroBopoT BEIIECTB B 3KOCUCTEME,
«Ilermm nutanus (macTOUIIHAS,
JETPUTHAS )».

Oo6opynoBanme: repObapun pacTCHU;
KOJUIEKIIMM HACEKOMBIX; Uyuelia MTUIl U
3Bepen

PackpbIBaTh cofep:kaHue TEPMUHOB U
MOHSATUI: IKOCUCTEMA, IPOAYLIEHTHI,
KOHCYMEHTBI, PEIyLIEHThI, TPO(UUECKUE
YpOBHH, Tpopuieckue (MUIIEBbIE) LEMU
U CETH.

Ha3zbiBaTh CTPYKTYpHBIE KOMITOHEHTHI
DKOCHUCTEMBI.

Xapaktepu3oBaTh PYHKIUU U
MPUBOIUTH IPUMEPHI OPTaHIU3MOB

B DKOCUCTEME Ha OCHOBE UMEIOIINXCS
3HAHWI O pacTeHMsIX, rpudax,
OaKTepusX U )KUBOTHBIX.

OnuceIBaTh KPYroBOPOT BEIIECTB U
MOTOK HEPTUU B IKOCUCTEME.
OOBACHATH POJIb OPTaHU3MOB

B OMOJIOTUYECKOM KPYTrOBOPOTE
BEILECTB U TOTOKE SHEPTUH.
[TpuBOIUTH IPUMEPHI OPTAaHU3MOB,
3aHUMAIOIUX Pa3HbIe YPOBHU
TPOPUIECKUX MTHUPAMHU/I.

CocTaBisiTh CXeMbI IIEPEHOCA BEIIECTBA
Y DHEPIUU B SKOCUCTEMAX (LU
MUTAHUSA).
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CpaBHUBATH NaCTOUIIHBIC U IETPUTHBIE
ENU [TUTAaHUSA

9.3 | Dkosornueckue OCHOBHBIE [TOKA3aTENH IKOCUCTEMBI. PackpeiBath conepxkaHue TEPMUHOB U
IIAPAMUIBI buomacca u nmpoxykuusi. MOHATUI: TPOAYKIMs, OMoMacca,
DKOJIOTHYECKHE MUPAMUbI YUCEIL, DKOJIOTUYECKAst TUPAMHU/IA.
OMOMAacChl U YHEPTHH. XapakTepu3oBaTh IIpaBUIa
JdemoHcTpauun AKOJIOTHYECKUX MUPAMUJ YACEIL,
Tabauib! U cxeMbl: « DKOJOTHYecKas O0MOMAaccChl U YHEPIUH.
nUpamMuaa 4ucein», « IKOJIOrudecKas OOBACHATD IPUYUHBI PA3ITUIUM
nupamuaa OMOMacchy, B IPOAYKTUBHOCTH Y Pa3HBIX
«IKOJIOTHYECKASI MUPAMUIA SJHEPTUN» | DKOCHUCTEM.
[IpuBOINTH MPUMEPHI TPAKTHYECKOTO
IIPUMEHEHUS MPABUIT IKOJIOTMYECKHUX
IIAPAMMI.
CpaBHuBaTh OMOMAcCy U MPOTYKIUIO
AKOCHUCTEM CYyIIU U MUpOBOro okeana
9.4 | U3meHeHus Junamuka skocucmenm. PackpeiBath conepkaHue TEPMUHOB U
COOOIECTB — Kamacmpoghuueckue nepecmpotuixu. IOHATHN: CYKLIECCHSI, KITUMAKCHOE
CYKLIECCUHU Dnykmyayuu. HanpaBiieHHbIE COOOIIECTBO, CYKIIECCUOHHBIN Psi.

3aKOHOMEPHBIE CMEHBI COOOIIECTB —
cykieccud. [lepBUYHBIC U BTOPUYHBIC
CYKIIECCUH U UX TIPUYHHBI.
AHTpOTIOTEHHBIE BO3JICHCTBUS

Ha cykneccuu. KiimmakcHoe
coob1ecTBo. buopasnoobpazue u
MOJTHOTA KPYTOBOPOTA BEIIIECTB —
OCHOBA YCTOWYMBOCTH COOOIIECTB.

XapakTepru3oBaTh CYKIIECCUU:
MIEPBUYHBIC U BTOPUYHBIC, TPUBOIUTH
UX TIPUMEPBI ¥ HA3bIBATh MPUYHUHBI
CMEHBI COOOIIIECTB.

CpaBHHBaTh BpEMCHHBIC M KOPCHHBIE
OMOreoneHO3bI Ha KOHKPETHBIX
puUMepax CBOCH MECTHOCTH.
MonenupoBaTh pe3ybTaThl IIpoliecca

137




JemoHCcTpauumn

Tabuuib! 1 cxeMbl: «O0Opa3oBaHue
6o10tay, «[lepBuunas cykieccus,
«BoccTaHoBieHue jeca 1nocie noxapar»

CMEHBI OMOT'€OIICHO30B 101 BIUSIHUEM
aHTPOIIOTEHHOTO (haKTOpa

9.5 | Ilpupoxansie IIpuponHble dKOCUCTEMBI. PackpeiBaTh conep:kaHue TEPMUHOB U
DKOCUCTEMBI Oxocucmemvl 03€p u pex. Ikocucmemsl | TOHATUN: PUTOIIIAHKTOH, 300IIAHKTOH,
Mopeti u oKeanog. IKocucmemvl myHOp, | APyCHOCT.
Jlecos, cmenetl, NyCmbiHb. XapakTepu3oBaTh IPUPOIHBIE
JleMoHcTpanun HKOCUCTEMBI, UX OCHOBHBIE
TabauIel U CXeMBbI: «IKOCUCTEMA KOMIIOHEHTHI (Ha MpUMEpE 03€epa,
LIMPOKOJIUCTBEHHOT'O JIECa, XBOMHOTO U IIMPOKOJIMCTBEHHOIO JIECA).
«IKocucTEMa XBOMHOIO JIECay, OOBIICHATH TPUYUHBI PATUYHON
«IKocucreMa 03epay. OroMacchl IPOIYLIEHTOB U
O0opynoBaHnme: akBapuyM Kak MOJI€NIb | KOHCYMEHTOB B IIPUPOJHBIX
KOCHUCTEMBI. HKOCUCTEMAX.
IKeKypeust «IKCKypeust B TUHIUYHBIA | COCTaBIIsATh NACTOUIIHBIC U IETPUTHBIE
OuoreorieHo3 (B 1yOpaBy, Oepe3HsK, IETMY MTUTAHUS TPUPOHBIX IKOCUCTEM.
€JIbHUK, HA CyXOJ0JbHBIN WIN [IpuBOANTH MPUMEPHI OPTAHU3MOB,
NOMMEHHBIN JyT, 03€pO, OOJIOTO)» BXOJISILINX B COCTaB (PUTOIUIAHKTOHA,
300IIAaHKTOHA, OEHTOCA.
OOGOCHOBBIBATD POJIb SIPYCHOCTHU
B )KM3HU HAa3€MHBIX IKOCUCTEM.
CpaBHuBaTh OHOMACCy U MPOTYKIUIO
BOJHBIX M Ha3€MHBIX 3KOCUCTEM
9.6 | AuTpororeHHbie AHTPONOreHHbIE SKOCUCTEMBI. PackpbiBath coiepkaHue TEPMUHOB U
HKOCUCTEMBI ArposkocucreMa. ArpoieHo3. MOHSTUI: arpO’KOCUCTEMA, arpoIIEHO3,
(arpo3’KocUCTEMBI) Paznuuust MexXy aHTPONIOTEHHBIMU M | MOHOKYJIBTYpA.
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MPUPOJHBIMH SKOCUCTEMAMH.
JdeMoHcTpanuu

TaOauisl ¥ cxembl: «ATpOLEHO3Y,
«KpyroBopot BEeCTB ¥ NOTOK
SHEPTHUHU B arpoLIEHO3E».
OobopynoBanme: repdapun
KYJIbTYPHBIX U JUKOPACTYLIUX
pacTeHU.

IKCKYpPCHS «DKCKYPCHS

B arpO3’KOCUCTEMY (Ha I10JI€ WU

B TEIJIMYHOE XO35HUCTBO)»

XapakTepu3oBaTh OCHOBHBIE
KOMITOHEHTBI arpO3KOCHCTEMBI.
[IpuBOINUTH MPUMEPHI ATPOIKOCUCTEM.
CocTaBasTh 1ENU MUTAHKS arpolieHO3a.
OO60CHOBBIBATH MPUYUHBI HU3KOM
YCTOMYMBOCTH arpOdKOCUCTEM.
CpaBHHBaTh arpO3KOCHCTEMBI U
MPUPOIHBIE SKOCUCTEMBI.
XapakTepu3oBaTh poJib YeJIOBEKA

B COXPAHEHHH YCTOMYUBOCTH
arpo3KOCUCTEM

9.7

YpOO3KOCHCTEMBI.
DKOMOHUTOPHUHT

Ypb6o3kocucrembl. OCHOBHBIC
KOMITOHEHTHI YPOOIKOCUCTEM.
I'opoxackas dopa u dayna.
CuHaHTpONM3aLUs TOPOJICKON (hayHBI.
buonornueckoe u X0351MCTBEHHOE
3HAYEHUE arpOdIKOCUCTEM U
ypOOIKOCUCTEM.

3aKOHOMEPHOCTH (POpMUPOBAHUS
OCHOBHBIX B3aUMOJICHUCTBUU
OpraHu3MOB B 3KOCUCTEMAX.

Ponv xackaonoeo sghgpexma u 6uoos-
20UPUKAMOPO8 (K1I0UesbiX 8UO08)

8 QYHKYUOHUPOBAHUU IKOCUCTIEM.
[IepeHoc sHEpPrUY U BEIECTB MEXKTY
CMEXXHBIMHU 3KOCHUCTEMAMMU.

Y CTOMYHUBOCTH OPTAHU3MOB,

PackpbiBath copepxanue TEPMUHOB U
MIOHATHI: YpOOIKOCHCTEMA,
CHHAHTPOIH3AIHS, TOPOJICKast ¢uiopa,
ropojickasi hayHa, SKOMOHUTOPHHT.
XapakTepu3oBaTh OCHOBHBIC
KOMITOHEHTHI yPOOIKOCUCTEM.
OnuchiBaTh OMOJIOTMYECKOE U
XO035IUCTBEHHOE 3HAYEHHE
ypOOIKOCUCTEM.

[IpuBOAMTE MPUMEPHI U OIICHUBATH
COCTOSTHHE YPOOIKOCUCTEM CBOCH
MECTHOCTH.

BoISIBISTE 0COOCHHOCTH TOPOACKON
baopsl 1 payHBL.

CpaBHHBaTh YPOOIKOCUCTEMBI U
MIPUPOJIHBIC YKOCUCTEMBI
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MOMYJISIIUNA U SKOCUCTEM B YCIIOBHUSIX
€CTECTBEHHBIX U AaHTPOIOTE€HHBIX
BO3JCHUCTBUU.

Mexanuzmul 8030eticmeus 3a2pa3HeHul
PA3HLIX MUNO8 HA CYOOP2AHUBMEHHOM,
OP2AHUBMEHHOM, NONYTISIYUOHHOM U
9KOCUCTNEMHOM YPOBHSX, OCHOBbI
9KO0JI02UYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCMBUS.
Meto00rusi MOHUTOPUHTA
€CTECTBEHHBIX U aHTPOINOTEHHBIX
DKOCUCTEM.

JemoHcTpauumn

Tabnuub! u cxemsr: «[Ipumepsl
ypOO3KOCUCTEM.

IIpakTnueckas padora

«3yuenue u onucanue
ypOOIKOCUCTEMBI.

JlaGoparopHnasi paGora

«M3ydenne pazHOOOpa3Hsi MEJIKUX
MOYBEHHBIX YJIEHUCTOHOTHX B PA3HBIX
AKOCHUCTEMAX

HToro uacoB o teme

12
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10

Tema «buocdepa — rinod6ajabHasi IKOCHCTEMA)

10.1

buocdepa. Ctpykrypa
U cocTaB 6uochepsl

2

buocdepa — obmerranerapuas
000104yKa 3emiId, T/ie CYIECTBYET WU
CyllleCTBOBaJIa *U3Hb. PazButue
MIpEeACTaBICHHH 0 Orocdepe B Tpymax
2. 31occa. Yuenue B.U. BepHaackoro
o ouocdepe. Obnactu duocheps u eé
cocTas. JKuBoe BelecTBo Onochepsl u
ero (yHKIIUH.

JdemoHcTpauumn

Ioprpetsl: B. 1. Bepnanckui,

3. 3rocc.

Tabnuib! u cxemsbl: «I'eochepsr
3eMiny», «OyHKIIMU )KUBOTO BEIIECTBAY

PackppiBath copepkaHue TEPMUHOB U
NOHATUH: Ouocdepa, )KUBOE BEUIECTBO,
KOCHOE BEIIECTBO, OMOKOCHOE
BCII[ECTBO, OMOTEHHOE BEIICCTRO.
[TpuBoAUTH POPMYIUPOBKH OCHOBHBIX
nojoxeHul yuenus B. . Bepranckoro
o ouocdepe.

XapakrepusoBaTh 001acTi OMocepsl U
UX COCTaB, Ha3bIBATh 00JIACTU
pactpoCcTpaHEHUS KUBOTO BEIIECTBA

B 000J109Kax 3eMJIM U BBISBIISTh
MPUYHHBI €70 Pa3TUIHOTO
pacrpeieneHusl.

[Tepeuncnarh GyHKIMH KUBOTO
BelecTBa onocdeps (razonas,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIbHAS,
KOHIIEHTpAIMOHHAs, OMOXUMUYECKas).
[IpuBOANTH TPUMEPHI MPEOOPA3YIOIIETO
BO3JICHCTBHSI )KUBOTO BEIIIECTBA HA
ounochepy.

AHaM3UpOBaTh U OIICHUBATH
OMOJIOTHYECKYIO0 HH(OPMAITHIO

0 TJIOOAJTBHBIX IKOJIOTHIECKUX
npobsiemax 6uocdepsl, MoIydyaeMyro

U3 Pa3HbIX UCTOYHHUKOB.
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Ouenusars Bkiaza B. WM. Bepnaackoro,
3. 310cca B CO3/1aHHUE YUEHUS
o buocdepe

10.2

3aKOHOMEPHOCTH
CYIIECTBOBAHHUS
ouocdepsl.
KpyroBopoTsr
BEIIICCTB

3aKOHOMEPHOCTH CYIIECTBOBAHUS
o6unocgepsl. OcobennocT 6rocheps
KaK I100aJIbHOM 3KOCHCTEMBI.
JlnHaMHu4YeCcKOe paBHOBECHE

B Onocdepe. KpyroBopoTsl BeliecTB u
OMOTreOXUMHUUYECKHE IIUKITBI (YTIIepoa,
a3oTa). PUTMUYHOCTH SIBIICHHI

B Omocdepe.

JdemoHcTpanuu

Tabmauub! u cxembl: «I'eochepsr
3emin», «OyHKIIUH )KUBOTO
BEIIECTBAY,

«KpyroBopoT a3zoTa B Ipupoie»,
«KpyroBopoT yrieposaa B mpupoe»,
«KpyroBopoT Kuciaopo/ia B mpupoie»,
«KpyroBopoT BOJIbI B IPUPOJIEH

PackpbiBath coepxanue TEPMUHOB U
MMOHSTHI: II100aJIbHAs DKOCUCTEMA,
JUHAMUYECKOE paBHOBECHE,
KPYTOBOPOTHI BEIIECTB,
OMOTCOXUMHUYECKHE TTHKJIBI.
XapakTepu3oBaTh 0COOCHHOCTH
Ooumocdepsl Kak rio0abHOM
HKOCHCTEMBEI.

Onpenensate GyHKIUIO OMoCheph

B oOecrieueHn OMOTEHHOTO
KpyTrOBOPOTa BEIIECTB Ha IJIAHETE.
XapakTepu3oBaTh OCHOBHBIC
KPYTOBOPOTHI: BOJIBI, YTJIEpO/Ia, a30Ta.
CpaBHHBaTh 0COOEHHOCTH KPYTrOBOpPOTa
Pa3ITUYHBIX BEIIECTB.

OrneHnBaTh 3HAYCHHE KPYTrOBOPOTa
BEIIIECTB ISl CYIIIECTBOBAHUS KU3HU
Ha 3emuie.

OOBSICHATB POJIH OPTAHU3MOB

B OMOJIOTHYECKOM KPYTOBOPOTE
BEIIECTB.

BbIsBIATH TUHAMUYECKOE paBHOBECHE
ouocdepsl.
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[IpuBOANTH MPUMEPHI PUTMUIHOCTH
sIBJICHUH B Onocdepe

10.3 | 30HaIBHOCTH 2 3oHansHOCTH Onochepsl. [lonsaTue PackpsIBaTh conepxaHue TEPMUHOB U
ounocheprl. OCHOBHBIE 0 6mome. OCHOBHBIE OMOMBI CYIITH: MOHSATUIN: OMOMBI, TYHJIpa, XBOWHBIE
OMOMBI CYIIIH. TyHJpa, XBOWHBIC Jieca, CMEIIIaHHbIC U | JIECA, CMEILIaHHbIE JIeca,

Y cTOoMYnMBOCTH ITUPOKOJIMCTBEHHBIE JIeca, CTEIH, IIMPOKOJIMCTBEHHBIE JIECa, CTEIIH,
ounochepsr CaBaHHBI, TyCThIHU, TPOIIUUYECKUE JIECA, | CABAHHBI, TyCThIHU, TPOIIMYECKUE JIeca,
BBICOKOTOpbsi. KITMMar, pacTUTENbHBIA | BHICOKOTOPbSI.
Y )KUBOTHBIA MUpP OMOMOB CYIIIH. [Toka3biBaTh Ha KapTe U
CTpykTypa ¥ QyHKIMS )KUBBIX CUCTEM, | XaPaKTEPU30BaTh OCHOBHBIE OMOMBI
OIICHKA MX PECYPCHOI0 IOTCHIIMAIA 1 CyIlIu.
o6nochepHbIx QyHKINHA. CpaBHMBATh OCOOCHHOCTH KJIMMAaTa,
JleMOHCTpaLMH MOYB, PACTUTEIBLHOTO U KUBOTHOTO
Tabnuie!l 1 cxeMbl: « OCHOBHBIE OMOMBI | MHUPa Pa3HBIX OMOMOB CYIITH 3eMJIH.
cymmy, «KimMmaTudyeckue nosica BrBISIBISTE IPUYMHBI 30HATBHOCTH
3emnny, « Tynapay, «Taiiray, B Ouocdepe
«CMelIaHHbIi 1ecy,
«IInpoKOIUCTBEHHBIN JIecy, «CTenby,
«CaBanHay, «IlycTbIH,
«Tponmueckui aecy.
Oo6opynoBanue: repbapun pacTeHUIN
pa3HBIX OMOMOB; KOJUICKIIMH >KMBOTHBIX
HToro 4yacoB o Teme 6
11 | Tema «Henn0Bek M OKpY:KalouUias cpeaar
11.1 | BozneiicTBue 2 DKOJIOTUUECKHE KPU3UCHI U X PackpbiBaTh coepxaHue TEPMUHOB

4eJoBeka Ha Ouochepy

NpU4rHbL. Bo3iencrere yenoBeka
Ha 6uocdepy. 3arps3HEeHNE BO3AYITHOM

U TIOHATHI: aTMocdepa,
BEILIECTBA-3arPSA3HUTENH,
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cpeasl. OxpaHa Bo3ayxa. 3arps3HEeHHE
BOJIHOM cpeabl. OXpaHa BOJHBIX
pecypcos. Pazpymenue noussl. OxpaHa
ITIOYBEHHBIX pecypcoB. M3sMeHeHune
KJINMATA.

JdemoHCcTpauumn

Talauib! U cxeMbl: «3arpsi3HeHUE
aTMocQepb», «3arpsa3HeHue
ruzpocheps», «3arpsa3HEHNE IOYBbI,
«ITapHukoOBBIH 3D PerT»

MapHUKOBBIN 3PPEKT, «030HOBAS
TBIPa», KKUCIOTHBIC JTOXKIN»,
ruapocdepa, 3BTpoPuKanus BOA0EMOB,
M0YBa, HPO3Us OYB, IECTUIIN/IBI,
DKOJIOTUYECKUN KPU3HC.
AHanu3upoBaTh aHTPOIIOTCHHbBIE
(dhaxTopbl BO3EHCTBUS Ha Ouochepy
(poJib yenmoBeKa B MPUPOJIE) HA Pa3HBIX
dTamax pa3BUTH YEIOBEYECKOTO
oO1ecTBa.

XapaxkTepusoBaTh ri100ajbHbIC
HKOJIOTUYECKUE TPOOIIEMBIL;

OCHOBHBIE UICTOYHHKHU aTMOC(HEPHBIX
3arpsi3HEHUI; SKOJIOTHUYECKHE
poOJIEMBbI, CBSI3aHHbBIE

C YBEJIMYEHUEM TPAHCTIOPTa

B KPYITHBIX TOPOJIaX; SBTPOPHUKAIIIO
BOIOEMOB; TIOCJICICTBUS 3arpsI3HEHUS
BOJI XUMHUYECKHUMH BEIIECCTBAMU;
BO3/ICIICTBHE YeIIOBEKA HA TOUYBEHHBIH
MTOKPOB.

AprymMeHTHpOBATh 3HAYEHUE
HKOJIOTMYECKUX 3HAHUM B pEIICHUN
BOIIPOCA O MOAAEPKAHUUA YCTOMYMBOCTH
ouochepsl
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11.2

AHTpPONOTeHHOE
BO3/ICCTBHE

Ha PACTUTEJbHBIN U
JKUBOTHBIN MUD.
OxpaHa npupoabI

AHTPOIIOT€HHOE BO3JEHCTBUE

HA PACTUTEIbHBIN U )KUBOTHBIN MUP.
OxpaHa pacTUTEIBHOTO 1 KUBOTHOTO
Mupa. OCHOBHBIE TPUHIUIIBI OXPAHbI
npupoasl. Kpacueie kauru. Oco6o
OXpaHsieMbI€ PUPOJTHBIC TEPPUTOPUU
(OOIIT). boraanueckue caapl U
300JI0TUYECKHUE TTApPKH.
JdemoHcTpanuu

Tabnuib! u cxembl: «Oco60

OXPaHACMBIC ITPUPOAHBIC TCPPUTOPUN).

Oo6opynoBanme: pororpaduu
OXpaHSAEMbIX PACTEHUI U )KUBOTHBIX
Kpacnoit kauru P®, KpacHoit kauru
pervoHa

PackpwiBath copepxaHue TEPMUHOB U
MOHATHI: COKpALICHUE
O6ropazHoo0Opasusi, OXpaHa MPUPO/IbI,
0c000 OXpaHsIeMbIe PUPOTHBIC
teppuropun (OOIIT), 6orannueckuit
call, 300JIOTUYECKHUN MapK.
XapakTepu3oBaTh IUIAHETAPHYIO POJIb
pPacTEHUN U )KUBOTHBIX.

[IpuBOIUTH MPUMEPHI TPSIMOTO U
KOCBEHHOT'O BO3JICHCTBHSI YEIOBEKA
HAa pAaCTUTEIIbHBIA U )KUBOTHBIN

MUP.

XapakTepu3oBaTh IPUHIUIIBI
«BcemupHoOIi cTpaTeruu oXpaHbl
PUPOIIBD».

[lepeuncrisaTh 0COOEHHOCTH PA3IUYHBIX
OOIIT.

[IpuBoauts npumepsr OOIIT,
PaCIOJI0KEHHBIX B CBOE MECTHOCTH.
Jloka3bpIBaTh Ha MPUMEPAX OMACHOCTh
COKpalieHus OU0JI0TUYECKOTO
pazHooOpasust 3emiu.

[IpuBOIUTH MPUMEPHI PEAKUX U
MaJIOYMCIICHHBIX BUJOB PAaCTCHUN U
’)KMBOTHBIX CBOE€H MECTHOCTH,
3aHeCEHHBIX B KpacHble KHUTH
pernonoB u KpacHyro kaury PO
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11.3

Panmonanenoe
MIPUPOIOTNIOJIB30BAHUE
Y YCTOMYUBOE
pa3BUTHE

OCHOBHBIE TIPUHITUIIBI YCTOHIHBOTO
Pa3BUTHS YEIIOBEUYCCTBA U TIPUPO/IBL.
PanmonansHOE IPUPOAOTIONH30BAHNE
U COXpaHCHUE OMOJIOTHYECKOTO
pazHooOpasus 3eMiIy.

OO0mme 3aKOHOMEPHOCTH
r100aTBHBIX YKOJOTHIECKUX
Kpu3ucoB. OcoOeHHOCTH
COBPEMEHHOTO KPH3HCa B €TO
BEPOSTHBIC MTOCIICCTBHS.

Pa3BuTHE METO0B MOHUTOPHHTA
Pa3BUTHS OIMACHBIX TEXHOTCHHBIX
POLIECCOB.

CucmemHbie ucciedo8anus nepexooa
K pecypcocbepezaiowell u
KOHKYPEHMOCNOCOOHOLL dHepeemuKe.
buonoeuuecxoe pasnoobpaszue u
ouopecypcol. Hayuonanvnoie
uHopmMayuoHHvle cucmemsl,
obecneuusarowue 00Cmyn

K UHopmayuu no cocmosHuio
OMOENbHBIX U008 U IKOCUCTIEM.
OcHo8bl d9KOpeadburumayuu 3K0CUcmem
u cnocobo8 6opvovI

¢ OUONOBPeIHCOCHUAMU.
Pexoncmpyrkyus mopckux u Hazemuwix
9KOCUCTEM.

PackpwiBath copepkaHue TEPMUHOB U
MOHATHUM: paluOHAIBLHOE
MIPUPOJIOTIOIb30BaHUE, YCTOMYMBOE
pa3BUTHE, IPUPOJIHBIE PECYPCHI,
DKOJOTHYECKHUH CIIC]I.

XapakTepu3oBaTh OCHOBHBIE TPUHIIUIIBI
YCTOMUYMBOT'O PA3BUTHS YEIOBEUECTBA U
MPUPOJIBL.

OnuceIBaTh HEMCUEPIIAEMbIE U
rcueprnaeMble MPUPOIHBIE PECYPCHI,
MOAYEPKUBAsi OTHOCUTEIIBHOCTh
HEUCYEPIIAEMOCTH MTPUPOIHBIX
PECYpPCOB; XapaKTepU30BaTh MIPOLIECCHI
WX BO3HUKHOBEHUSI M YCJIIOBUS CPEJIbI,
MIPUBOJIAIINE K X (POPMHUPOBAHMIO.
PackpriBaTh npo06sieMbl palliOHAIBLHOTO
MPUPOJIOTIOIB30BAHUS U HAXOAUTH MyTH
UX PEIICHUS
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JemoHCcTpauumn
Ta0aunb! ¥ cxeMbl: «Monaenu
YIIPABIISIEMOTO MUPA»

HToro 4yacoB o Teme 6
PeszepBHOE Bpems 8
OBUIEE KOJIMYECTBO 102
YACOB I1O ITPO'PAMME
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KanennapHo-remarudeckoe miaanuposanue 10 kiacc

(4 yaca B Hees0- 136 yaca)

51

Releon Camera c

KoaunyecTBo yacoB DJIEKTPOHHbBIE
Mudposoe
Ne Be uudposbie
Tema ypoka JlaTta o0opynoBaHue
n/n er | IpakTuyeckune ToaKH bocTa o0pazoBaTelbHbIE
0 padoThbI H3YHCHHsH P pecypcsl
Tema 1: buoJsiorusi Kak HayKa 1
buosorug kak
KOMIIJICKCHAA HayKa Bubimoreka ]_[OK
1 H KaK 49acTh 1 https://lesson.edu.ru/lesson/
COBPEMEHHOTO 5c523154-8bfa
oOr1recTBa
Tema 2: Tema «7KuBble cucTeMbI 1 )
UX U3YYEeHHE»
bu6nmorexa LIOK
https://lesson.edu.ru/lesso
2 JKuBbIe cucTeMBl 1 NXCBOWMCTBA 1 n/15bc113
https://lesson.edu.ru/lesso
n/4e8b5cdb-f414
3 YpoBHEBask OPraHU3ALMS KUBBIX 1 https://lesson.edu.ru/lesso
CUCTEM n/4e8b5cdb-f414
Tema 3: «buoJsornst KJIeTKkm» 2+1
Hcropust OTKpbITHA U Bu6nnorexa [IOK
4 N3YUYCHUS KJICTKH. 1 https://lesson.edu.ru/lesson/
Knerounas Teopus 070c3el
MeTobI MOJIEKYISIPHOM Hudposas https://lesson.edu.ru/lesson/07
5) 1 0,5 nabopaTopus
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https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/5c523154-8bfa-4fdf-bdf8-fb62770d3862?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/15bc113
https://lesson.edu.ru/lesson/15bc113
https://lesson.edu.ru/lesson/4e8b5cdb-f414
https://lesson.edu.ru/lesson/4e8b5cdb-f414
https://lesson.edu.ru/lesson/4e8b5cdb-f414
https://lesson.edu.ru/lesson/4e8b5cdb-f414
https://lesson.edu.ru/lesson/070c3e1
https://lesson.edu.ru/lesson/070c3e1
https://lesson.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/070c3e1b-ed0e-4857-8b6e-d5758b8ba098?backUrl=%2F06%2F10

KJICTOYHOU OMOJIOTHH

USB
MHKPOCKOIIOM

O0o001IeHue u

https://studarium.ru/article/

6 1
3aKpeIICHHEe MaTepHraa 118
Tema 4: «XumMuueckas 10+
OpraHu3anus KJIeTKN 2
X o _ bubnuoreka [{OK
7 BHMquCKHH COCTaB KJICTKH 1 0,5 https://lesson.edu.ru/lesson/f
ona. 0169498
XUMHUECKHII COCTAB KIETKHU. Bubanoreka [JOK
8 cC coc © 1 0,5 https://lesson.edu.ru/lesson/f
MI/IHepaHBHBIC COJIn 0169498
bubnuoreka [IOK
9 Op raﬂnqgcme BeInCCTBRa 1 https://lesson.edu.ru/lesso
IJICTKI —0CIKH n/0215437a
bu6nmorexa LIOK
10 OpraHHqgcme BelrecTba 1 https://lesson.edu.ru/lesso
KJIETKH —O€JIKH, NX QYHKIINH n/0215437a
) B bu6nmorexa LIOK
11 CPMCHTDI Guonornyeckue 1 1 https://lesson.edu.ru/lesson/
KaTaJIn3aTOPhbI 0215437a
OpraHuyecKre BelecTBa bubmnorexa LLOK
12 p m 1 https://lesson.edu.ru/lesson/
KJICTKH —YTJICBOAbI 7248ccfd
but6mmorekxa [IOK
a K a
13 Opr HITICCKUC BOMICCTB 1 https://lesson.edu.ru/lesson/
KJIETKHU —JIUITHAIbI 7248ccfd
Hyknennossie bubmuoreka [JOK
14 kucaotel. CTpoeHue npyHKuuu 1 https://lesson.edu.ru/lesso
JJHK, PHK n/3b18d58d
15 Crpocine AT 1 bubmotexa LIOK

https://lesson.edu.ru/lesso
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https://studarium.ru/article/118
https://studarium.ru/article/118
https://lesson.edu.ru/lesson/f0169498
https://lesson.edu.ru/lesson/f0169498
https://lesson.edu.ru/lesson/f0169498
https://lesson.edu.ru/lesson/f0169498
https://lesson.edu.ru/lesson/0215437a
https://lesson.edu.ru/lesson/0215437a
https://lesson.edu.ru/lesson/0215437a
https://lesson.edu.ru/lesson/0215437a
https://lesson.edu.ru/lesson/0215437a
https://lesson.edu.ru/lesson/0215437a
https://lesson.edu.ru/lesson/7248ccfd
https://lesson.edu.ru/lesson/7248ccfd
https://lesson.edu.ru/lesson/7248ccfd
https://lesson.edu.ru/lesson/7248ccfd
https://lesson.edu.ru/lesson/3b18d58d
https://lesson.edu.ru/lesson/3b18d58d
https://lesson.edu.ru/lesson/3b18d58d

n/3b18d58d

MeTtoapl CTpYKTYpHOU

KynerypHoO-
IIPOCBETUTEIIBCKUM LIEHTP

16 ouooruu . https://www.youtube.com
/watch?v=6SelbgZcRYc
17 3 1 https://studarium.ru/articl
aKpervieHue Marepualia e-test/120
18 O06o00111eH1E U 3aKpeIICHNE 1 https://studarium.ru/articl
Marepuaja e-test/120
Tema 5: «Ctpoenue u GpyHKUUM 842
KJIETKHW»
Hudposas
nabopaTopus bubmuorexa [JOK
19 Tnns1 kieToxk. 1 0,5 Releon Camera ¢ https://lesson.edu.ru/lesson/a9
[IpokapuoTnyecKasKiIeTKa USB 15
MHKPOCKOIIOM
Crpoertne Hg;@g;):afm Releon |  Pubanorexa LIOK
20 DyKapHOTUYECKOU 1 0,5 Cam(l:ra ch SB https://lesson.edu.ru/lesson/
KIIETKH 86¢c00dc
: MHKPOCKOIIOM
Enunbii
nH(}OPMALIMOHHO-
o Opa3oBaTeNbHbIi pecypc
21 1 0
[ToBepxHOCTHBIMATIIIAPAT KJIETKHU https:/Avww.youtube.com
/watch?v=PBZ70F-BulA
but6mmorexa [IOK
22 [MuTorutazma u e€opraHouIbl 1 https://lesson.edu.ru/lesson/
86¢c00dc
23 [MuTorutazma u €€ opraHouIbl 1 Brbmrorexa LIOK

https://lesson.edu.ru/lesson/
86¢00dc
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https://lesson.edu.ru/lesson/3b18d58d
https://www.youtube.com/watch?v=6SelbqZcRYc
https://www.youtube.com/watch?v=6SelbqZcRYc
https://studarium.ru/article-test/120
https://studarium.ru/article-test/120
https://studarium.ru/article-test/120
https://studarium.ru/article-test/120
https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/a9152604-585b-4bf9-923c-d6a9d6847d3f?backUrl=%2F06%2F10
https://lesson.edu.ru/lesson/86c00dc
https://lesson.edu.ru/lesson/86c00dc
https://www.youtube.com/watch?v=PBZ7oF-Bu1A
https://www.youtube.com/watch?v=PBZ7oF-Bu1A
https://lesson.edu.ru/lesson/86c00dc
https://lesson.edu.ru/lesson/86c00dc
https://lesson.edu.ru/lesson/86c00dc
https://lesson.edu.ru/lesson/86c00dc

HememOpaHnHbie Opranou bl

Hudposas
nabopaTopus

bu6nmoreka [IOK

24 1 1 Releon Camera ¢ https://lesson.edu.ru/lesson/
KJIETKH USB 86¢c00dc
MHKPOCKOIIOM
bubnunorexa LIOK
25 Crtpoenue 1 QyHKIUU sIpa 1 https:/lesson.edu.ru/lesson/
86¢c00dc
Hudposas
CpaBHUTEIIBHASA
26 P 1 05 JFI{ae?ggr?ngr?éra c https://www.youtube.com/w
XapaKTEPUCTUKA KIIETOK . atch?v=kV/NL fxa5wo8
DYKapuoT USB
MHUKPOCKOIIOM
27 3 1 https://studarium.ru/article-
aKpersieHue Marepuaia test/119
28 O06001IeHNEe U 3aKpETUICHUE 1 https://studarium.ru/article-
marepuana test/119
Tema 6: «O0MeH BelIeCTB U 9+4
NnpeBpalleHue JHEPIruM B KJIETKe»
29 OOMeH BelecTs. 1 https://www.youtube.com/w
MeTaboamusm atch?v=eHMbJgBREVQ
30 OOMeH BelecTs. 1 https://www.youtube.com/w
MeTaboausm atch?v=eHMbJgBREVQ
«3yuenue
(hepMEeHTaTUBHOTO
31 pPACIIETIJICHUS IEPOKCUIA 1 L
BOJOpOAA
B PACTUTEIBHBIX U )KUBOTHBIX
KJIETKaxX)
32 ABTOTpOGHBIN TUITOOMEHA 1 0,5 Hudposas Bubmmorexa LIOK
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https://lesson.edu.ru/lesson/86c00dc
https://lesson.edu.ru/lesson/86c00dc
https://lesson.edu.ru/lesson/86c00dc
https://lesson.edu.ru/lesson/86c00dc
https://www.youtube.com/watch?v=kVNLfxa5wo8
https://www.youtube.com/watch?v=kVNLfxa5wo8
https://studarium.ru/article-test/119
https://studarium.ru/article-test/119
https://studarium.ru/article-test/119
https://studarium.ru/article-test/119
https://www.youtube.com/watch?v=eHMbJgBREvQ
https://www.youtube.com/watch?v=eHMbJgBREvQ
https://www.youtube.com/watch?v=eHMbJgBREvQ
https://www.youtube.com/watch?v=eHMbJgBREvQ

BeliecTB. POTOCUHTE3 nabopatopus https://lesson.edu.ru/lesson/
Releon. 27¢57b97
«HccnenoBanue
dhoTocuHTE3a
pacTeHuin»

ABTOTpOGHBIN TUTTOOMEHA bubmorexa LIOK
33 1 https://lesson.edu.ru/lesson/
BemiecTB. DoTocuHTE3 2765797
ABTOTpO(HBIN TUIT OOMEHA bubamorexa LIOK
34 1 0,5 https://lesson.edu.ru/lesson/
BEIICCTB. XeMOCHHTE3 27c¢57h97
DHepPreTHIecKuitoOMeH — buGnuorexa LIOK
35 1 https://lesson.edu.ru/lesson/
AUCCHMUIIATINS 1f60acef-605
DHEpPreTuuecKuitoOMeH — buGnuorexa LIOK
36 1 https://lesson.edu.ru/lesson/
AUCCUMUJIATIAA 1f60acef-605
DHepreTn4ecKuiioOMeH — Bubmmorexa HOK
37 p 1 0,5 https://lesson.edu.ru/lesson/
AUCCHUMUIIATINS 1f60acef-605
38 3aKperieHue TEOPETUIECKOTO 1 https://studarium.ru/articl
Marepuaia e-test/123
39 Pemenue 3agau mo teme 1
«IHEPreTHIeCKUuil 0OMEH
40 Pemenue 3agad mo teme 1
«OHEPreTHIeCKUl 0OMEHY
a1 O06o00111eHHEe U 3aKperyieHUe 1 https://studarium.ru/articl
Marepuasa e-test/123
Tema 7. «HacaencrBenHast 9
uHopManus U peaju3anus e€¢ B +
12

KJIICTKE»



https://lesson.edu.ru/lesson/27c57b97
https://lesson.edu.ru/lesson/27c57b97
https://lesson.edu.ru/lesson/27c57b97
https://lesson.edu.ru/lesson/27c57b97
https://lesson.edu.ru/lesson/27c57b97
https://lesson.edu.ru/lesson/27c57b97
https://lesson.edu.ru/lesson/1f60acef-605
https://lesson.edu.ru/lesson/1f60acef-605
https://lesson.edu.ru/lesson/1f60acef-605
https://lesson.edu.ru/lesson/1f60acef-605
https://lesson.edu.ru/lesson/1f60acef-605
https://lesson.edu.ru/lesson/1f60acef-605
https://studarium.ru/article-test/123
https://studarium.ru/article-test/123
https://studarium.ru/article-test/123
https://studarium.ru/article-test/123

https://www.youtube.com

42 Peakiium MaTpuyHOTOCHHTE3a watch?v=zBosT5buY 6w
43 P https://www.youtube.com
€aKIMU MaTPUYHOTOCUHTE3A watch?v=zBosT5buY 6w
bubnunoreka LIOK
44 buocunres Oenka https://lesson.edu.ru/lesson/
05b30833
bubnuoreka [IOK
45 buocuures Oenka https://lesson.edu.ru/lesson/
05b30833
46 MexaHu3MBbl https://www.youtube.com
DKCIIPECCUU T€HOB /watch?v=40ryUlQUSzI
47 MexaHu3MBbl https://www.youtube.com
DKCIPECCUU I'€HOB /watch?v=40ryUIQUSzI
48 3aKkpernyieHue TEOPETUIECKOTO https://studarium.ru/articl
Marepuana e-test/121
49 Pemenne 3am1a4y Ha buocunres )
Oelka
50 Pemenne 3am1a4y Ha buocunres )
Oelka
51 Pemenwue 3ana4y Ha buocunres )
Oenka
52 Pemenwue 3ana4y Ha buocunres )
Oenka
53 Pemenwue 3ana4y Ha buocunres )
Oenka
£4 Pemenue 3agay Ha buocunres )
Oeka
&5 Pemenue 3ana4y Ha buocunres ]

oeJka
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https://www.youtube.com/watch?v=zBosT5buY6w
https://www.youtube.com/watch?v=zBosT5buY6w
https://www.youtube.com/watch?v=zBosT5buY6w
https://www.youtube.com/watch?v=zBosT5buY6w
https://lesson.edu.ru/lesson/05b30833
https://lesson.edu.ru/lesson/05b30833
https://lesson.edu.ru/lesson/05b30833
https://lesson.edu.ru/lesson/05b30833
https://www.youtube.com/watch?v=4OryUlQUSzI
https://www.youtube.com/watch?v=4OryUlQUSzI
https://www.youtube.com/watch?v=4OryUlQUSzI
https://www.youtube.com/watch?v=4OryUlQUSzI
https://studarium.ru/article-test/121
https://studarium.ru/article-test/121

Pemienue 3amgau Ha buocunres
56 1 -
OeJika
Pemienue 3amgau Ha buocunres
57 1 -
OeJka
Pemienue 3amau Ha buocunres
58 1 -
OeJka
59 O06o0011eHME U 3aKpEIICHUE 1 https://studarium.ru/articl
Marepuana e-test/121
bubmuoreka [IOK
60 I?ICHOBH BprCOHOFgH' 1 https://lesson.edu.ru/lesson/
H(popManmoHHasi OMOJIOTUs eb33fad3
bubmuoreka [IOK
61 I(/)ICHOBH BprCOHOFgI/I' 1 0,5 https://lesson.edu.ru/lesson/
H(popManmoHHasi OMOJIOTUs eb33fad3
Tema 8: « ’KM3HeHHBIN UK KJIETKH» | 6+4
bu6nmorexa LIOK
62 JKy3HeHHBIN IUKIT KJIETKU. 1 https://lesson.edu.ru/lesson/
a494c3c
63 Marpuunbii cunre3 JHK. 1 https://www.youtube.com
XpOMOCOMBI /watch?v=W3uYrpaiXf8
64 Marpuunsbii cunre3 JHK. 1 https://www.youtube.com
XPpOMOCOMBI /watch?v=W3uYrpaiXf8
bubnunorexa LIOK
65 JleneHne KIETKH —MUTO3 1 https://lesson.edu.ru/lesson/
a494c3c
Hudposas
naboparopus bubnuoteka [JOK
66 JleneHue KJIETKH —MUTO3 1 0,5 Releon Camerac https://lesson.edu.ru/lesson/
usSB a494c3c
MHUKPOCKOIIOM
67 Perymsanus 1 https://www.youtube.com
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https://studarium.ru/article-test/121
https://studarium.ru/article-test/121
https://lesson.edu.ru/lesson/eb33fad3
https://lesson.edu.ru/lesson/eb33fad3
https://lesson.edu.ru/lesson/eb33fad3
https://lesson.edu.ru/lesson/eb33fad3
https://lesson.edu.ru/lesson/a494c3c
https://lesson.edu.ru/lesson/a494c3c
https://www.youtube.com/watch?v=W3uYrpaiXf8
https://www.youtube.com/watch?v=W3uYrpaiXf8
https://www.youtube.com/watch?v=W3uYrpaiXf8
https://www.youtube.com/watch?v=W3uYrpaiXf8
https://lesson.edu.ru/lesson/a494c3c
https://lesson.edu.ru/lesson/a494c3c
https://lesson.edu.ru/lesson/a494c3c
https://lesson.edu.ru/lesson/a494c3c
https://www.youtube.com/watch?v=rrp0TgJy854

KHU3HCHHOT'O IMKJIA KJIICTOK

/watch?v=rrp0TgJy854

https://studarium.ru/articl

68 3akperieHue MaTepuana 1 o-test/122
o https://studarium.ru/articl
69 Pemrenne 3amanuit EI'D 1 o-test/122
. https://studarium.ru/articl
70 Petuenune 3aganuii EI'D 1 o-test/122
71 O06o011eHNE U 3aKpeIICHUE 1 https://studarium.ru/articl
Marepuana e-test/122
Tema 9: «<CTPOEHUE U 13
OYHKIINN OPT"AHNU3MOB»
https://www.youtube.com
72 OpraHu3Mm Kak €JMHOEIIEN0E 1 /watch?v=FGOFFHpSVS
k
o https://www.youtube.com
3 Txkanu pacTenui 1 /watch?v=948bm4d7t18
https://www.youtube.com
74 TkaHM )KUBOTHBIX HUEJIOBEKA 1 /watch?app=desktop&v=
F1JHZT3VDS8qg
https://www.youtube.com
75 Opransl. CucTemMbl OpraHoB 1 /watch?v=wHB7daNOCo
1
https://www.youtube.com
76 Onopa Tena 1 ABIKEHAA 1 Jwatch?v=vOxT7HyONQ
OpPraHU3MOB 4
https://www.youtube.com
77 [IuTanne opraHu3MoB 1 /watch?v=5h8iRablfay
https://www.youtube.com
78 [Iutanue opraHu3MoB 1 /watch?v=5h8iRablfaY
Vuebnas https://www.youtube.com
7 JlbIXaHue OpraHu3MOB ! 05 nabopaTopHs /watch?v=WWuIL YpBA
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https://www.youtube.com/watch?v=rrp0TgJy854
https://studarium.ru/article-test/122
https://studarium.ru/article-test/122
https://studarium.ru/article-test/122
https://studarium.ru/article-test/122
https://studarium.ru/article-test/122
https://studarium.ru/article-test/122
https://studarium.ru/article-test/122
https://studarium.ru/article-test/122
https://www.youtube.com/watch?v=FGOFFHpSVSk
https://www.youtube.com/watch?v=FGOFFHpSVSk
https://www.youtube.com/watch?v=FGOFFHpSVSk
https://www.youtube.com/watch?v=948bm4d7t18
https://www.youtube.com/watch?v=948bm4d7t18
https://www.youtube.com/watch?app=desktop&v=F1JHZT3VD8g
https://www.youtube.com/watch?app=desktop&v=F1JHZT3VD8g
https://www.youtube.com/watch?app=desktop&v=F1JHZT3VD8g
https://www.youtube.com/watch?v=wHB7daNOCoI
https://www.youtube.com/watch?v=wHB7daNOCoI
https://www.youtube.com/watch?v=wHB7daNOCoI
https://www.youtube.com/watch?v=vOxT7HyONQ4
https://www.youtube.com/watch?v=vOxT7HyONQ4
https://www.youtube.com/watch?v=vOxT7HyONQ4
https://www.youtube.com/watch?v=5h8jRgblfaY
https://www.youtube.com/watch?v=5h8jRgblfaY
https://www.youtube.com/watch?v=5h8jRgblfaY
https://www.youtube.com/watch?v=5h8jRgblfaY
https://www.youtube.com/watch?v=WWulLYpBAVg
https://www.youtube.com/watch?v=WWulLYpBAVg

BiTronicsLAB
«Pa3ubie BUIbBI

S

JAbIXaHUA U
perucrpanus
AbIXAaTCIIbHBIX
IBIDKCHUI
80 TpaHCIIOpPT BEUIECTB Y 1 https://www.youtube.com
OpPraHu3MOB /watch?v=r_mch3ES3gc
81 TpaHcnopT BEmECTBY 1 https://www.youtube.com
OpraHu3MoOB [watch?v=r_mch3ES3gc
https://www.youtube.com
82 Brinenenue yopranusMoB 1 /watch?v=3GAZWHK2Jp
S
https://www.youtube.com
83 3ammTa y OpraHu3MoB 1 Jwatoh?v=myvHaVM3a-|
Paznpaxumocts u
84 R 1 https://www.youtube.com
peryIin /watch?v=490LwzPRrjY
Y OpraHu3MOB
Tema 10: «PASMHOXEHHUE
N PABBUTHUE 8+2
OPI'’AHU3MOB»
but6mmoreka [IOK
85 opMbi pasMHOXKCHHUS 1 https://lesson.edu.ru/lesso
OpraHM3MOB n/44d23e03
but6mmoreka [IOK
86 HOJEOBOG PASMHOIKCHHIC. 1 https://lesson.edu.ru/lesson/
Meiios 0f5f2936
Hudposas
but6mmoreka [IOK
87 Honosoe pasmroxer©e. 1 05 nabopatopu https://lesson.edu.ru/lesson/

Meiios

Releon Camerac
uUsB

0f5f2936
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https://www.youtube.com/watch?v=WWulLYpBAVg
https://www.youtube.com/watch?v=r_mch3ES3gc
https://www.youtube.com/watch?v=r_mch3ES3gc
https://www.youtube.com/watch?v=r_mch3ES3gc
https://www.youtube.com/watch?v=r_mch3ES3gc
https://www.youtube.com/watch?v=3GAZWHK2Jps
https://www.youtube.com/watch?v=3GAZWHK2Jps
https://www.youtube.com/watch?v=3GAZWHK2Jps
https://www.youtube.com/watch?v=myyHqVM3a-I
https://www.youtube.com/watch?v=myyHqVM3a-I
https://www.youtube.com/watch?v=49oLwzPRrjY
https://www.youtube.com/watch?v=49oLwzPRrjY
https://lesson.edu.ru/lesson/44d23e03
https://lesson.edu.ru/lesson/44d23e03
https://lesson.edu.ru/lesson/0f5f2936
https://lesson.edu.ru/lesson/0f5f2936
https://lesson.edu.ru/lesson/0f5f2936
https://lesson.edu.ru/lesson/0f5f2936

MHKPOCKOIIOM

Hudposas
bopaTopus bub6nmoreka [IOK
I"'amerorenes. O6pa3zoBaHuE U fabopatop
88 p 1 0,5 Releon Camerac https://lesson.edu.ru/lesson/
Pa3BUTHE MOJOBBIXKIETOK USB 0f5f2936
MI/IKpOCKOHOM
bubnunoreka LIOK
NunuBuayaisHOE pa3sBUTHE
89 A Ay P 1 https://lesson.edu.ru/lesso
opranu3MoB. OHTOTeHE3 n/co8
WHIuBUIYATbHOEPA3BUTHE Brbmiorexa [IOK
90 A Ay P 1 https://lesson.edu.ru/lesso
OpPraHu3MOB — OHTOI'€HE3 n/co8
https://www.youtube.com
91 Poct n pa3BuTHEKUBOTHBIX 1 Watch?v=H2098-ii T4
92 PasmMHOXeHUE u pa3BuTHE 1 https://www.youtube.com
pacTeHuit /watch?v=B8Ci2jfEMOk
93 3aKDCIIICHIE MATEDIATA 1 https://studarium.ru/articl
p p e-test/122
o https://studarium.ru/worki
94 Pemenue 3anagniit EI'D 1 n0/2/6/25
Tema 11 «I'eHeTHKA — HAYKA O
HACJIeACTBEHHOCTH M U3MEHYUBOCTH 1
OPraHU3MOB»
Hcropus ctanoBIIeHUS U i 10K
HNOJINOTCKA
95 %aSBHTHﬂ TCHCTHKN KaK HayKH 1 https://lesson.edu.ru/lesson/
CHOBHBIE TTOHITUS UCUMBOJIBI 8088bh7f
T€HETUKU —
Tema 12: «3axkoHOMepHOCTH Jlrl
HACJIeACTBEHHOCTH» 13
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https://lesson.edu.ru/lesson/0f5f2936
https://lesson.edu.ru/lesson/0f5f2936
https://lesson.edu.ru/lesson/c08
https://lesson.edu.ru/lesson/c08
https://lesson.edu.ru/lesson/c08
https://lesson.edu.ru/lesson/c08
https://www.youtube.com/watch?v=H2o98-iiTV4
https://www.youtube.com/watch?v=H2o98-iiTV4
https://www.youtube.com/watch?v=B8Ci2jfEM0k
https://www.youtube.com/watch?v=B8Ci2jfEM0k
https://studarium.ru/article-test/122
https://studarium.ru/article-test/122
https://studarium.ru/working/2/6/25
https://studarium.ru/working/2/6/25
https://lesson.edu.ru/lesson/8088b7f
https://lesson.edu.ru/lesson/8088b7f

3aKOHOMEPHOCTH HACJICIOBAHUS

bubnmoreka [IOK

96 IIPU3HAKOB. https://lesson.edu.ru/lesson/
MoHorubpuaHOe CKpeBaHNe da2765
3aKOHOMEPHOCTH HACJIEIOBAHMS Bu6uorexa LIOK

97 MIPHU3HAKOB. https://lesson.edu.ru/lesson/
MoHOrnopuAHOE CKPEIINBAHNUE da2765
AHanu3upyroniee

98 CKpeEIIBaHUE. https://www.youtube.com
Henomxraoe /watch?v=FS00a6kIK8A
JIOMUHHUPOBAHUE
Pemenue 3agau na
MOHOTUOPHIHOE U https://www.youtube.com

99 =
aHaIMU3UpYIoLIee /watch?v=cFoKve5eGH4
CKpELIMBaHUE
Pemenue 3anau Ha

100 MOHOTHOPHUTHOE U
AHATU3UPYIOLIEE
CKpELIMBaHUE
JluruOpuHoe CKpeluBaHue. Bu6moreka [[OK

101 3aKOH HE3aBUCUMOTO https://lesson.edu.ru/lesson/67
HACIIE0OBAHMS TPU3HAKOB 987
JuruOpuiHoe CKpeluBaHue. Bu6moreka [[OK

102 3aKOH HE3aBUCHMOIO https://lesson.edu.ru/lesson/
HACJIEI0BAHNS TPU3HAKOB 67987
Pemenue 3amgau Ha https://www.youtube.com

103 /e
JTUTHOPUTHOE CKPEIIMBAHUE /watch?v=FpTIrUvJUCs

104 Pemenue 3anau Ha -
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https://lesson.edu.ru/lesson/da2765
https://lesson.edu.ru/lesson/da2765
https://lesson.edu.ru/lesson/da2765
https://lesson.edu.ru/lesson/da2765
https://www.youtube.com/watch?v=FS00a6klK8A
https://www.youtube.com/watch?v=FS00a6klK8A
https://www.youtube.com/watch?v=cFoKve5eGH4
https://www.youtube.com/watch?v=cFoKve5eGH4
https://lesson.edu.ru/lesson/67987
https://lesson.edu.ru/lesson/67987
https://lesson.edu.ru/lesson/67987
https://lesson.edu.ru/lesson/67987

JUTHOPHTHOE CKPEITUBAHNE

CreruieHHOE HACJIEI0OBAaHUE

bu6nmorexa [IOK

105 https://lesson.edu.ru/lesson/f
IIPU3HAKOB 9e74b
bubnunoreka LIOK
106 CLeIuIeHHOE Haclel0BaHHe https://lesson.edu.ru/lesson/f
IIPU3HAKOB 9e74b
107 XpoMOCOMHasi TEOPUs https://www.youtube.com
HACJIEICTBEHHOCTH /watch?v=d9B5Z-k80Qqg
I'enetuka nona. HacinenoBanue Bubmmorexa [IOK
108 MIPU3HAKOB, CICINICHHBIX C https://lesson.edu.ru/lesson/f
TIOJIOM 9e74b
I'enetuka nmona. HacinenoBanue Bubmmorexa [IOK
109 MPHU3HAKOB, CHCIICHHBIX C https://lesson.edu.ru/lesson/f
TI0JIOM 9e74b
110 Pemienue 3aja4d Ha CIICIVICHHOE https://www.youtube.com
C IIOJIOM HAaCJIEJOBAHUE Iwatch?v=hjNxeOxOpAE
111 Pemenne 3a1a4 Ha CIieTIEHHOE https://www.youtube.com
C IIOJIOM HACJEJOBAaHUEC /watch?v=hjNxeOxOpAE
112 Pemenue 3aga4 Ha CIielJIEHHOE ]
C IIOJIOM HAaCJIeJOBAaHHUE
113 Pemenne koMOMHUPOBAHHBIX https://www.youtube.com
FEHETHYECKUX 3aaa4 /watch?v=H-hkrMHQjcc
114 Perienrie KoMOMHUPOBAHHBIX ]
I€HETUYECKUX 3a7a4
115 I'eHoTHI KaK LI€JIOCTHAS https://www.youtube.com
cHuCTEMA /watch?v=8daQuiM6wr4
o https://studarium.ru/articl
116 Pemenue 3amanuiit EI'D D

e-test/125
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https://lesson.edu.ru/lesson/f9e74b
https://lesson.edu.ru/lesson/f9e74b
https://lesson.edu.ru/lesson/f9e74b
https://lesson.edu.ru/lesson/f9e74b
https://www.youtube.com/watch?v=d9B5Z-k8qQg
https://www.youtube.com/watch?v=d9B5Z-k8qQg
https://lesson.edu.ru/lesson/f9e74b
https://lesson.edu.ru/lesson/f9e74b
https://lesson.edu.ru/lesson/f9e74b
https://lesson.edu.ru/lesson/f9e74b
https://www.youtube.com/watch?v=hjNxeOxOpAE
https://www.youtube.com/watch?v=hjNxeOxOpAE
https://www.youtube.com/watch?v=hjNxeOxOpAE
https://www.youtube.com/watch?v=hjNxeOxOpAE
https://www.youtube.com/watch?v=H-hkrMHQjcc
https://www.youtube.com/watch?v=H-hkrMHQjcc
https://www.youtube.com/watch?v=8daQuiM6wr4
https://www.youtube.com/watch?v=8daQuiM6wr4
https://studarium.ru/article-test/125
https://studarium.ru/article-test/125

https://studarium.ru/articl

117 Pemrenue 3amanuii EI'D 1 o-test/128
118 3 1 https://studarium.ru/worki
aKpeIvIeHue Marepualia na/2/28/page-13
O0600111eH1E U 3aKpETIICHUE https://studarium.ru/worki
119 1
MaTepuala na/2/28/page-1
Tema 13: «3akoHOMepHOCTH 642
U3MEHYHBOCTID)
120 N3MeHYMBOCTH ITPU3HAKOB. 1 https://www.youtube.com
BHIIBI U3MEHUYUBOCTU /watch?v=7aUZeT5CpR0O
121 MoaudukarnmonHas 1 https://www.youtube.com
U3MEHYUBOCTH /watch?v=7aUZeT5CpR0O
122 MoaudukanmoHHas 1 05 https://www.youtube.com
N3MEHUYUBOCTD ' /watch?v=7aUZeT5CpR0O
I'enotunuyeckas BuGuorexa [IOK
123 U3MEHYHUBOCTb. 1 https://lesson.edu.ru/lesson/
KomOuHaTrBHAS N3MEHUYUBOCTH £1564a
MyrannonHas
U3MEHUYHUBOCTb. httos.// X
ttps://www.youtube.com
124 3aKOHOMEPHOCTH 1 Jwatch?v=qPgsWMcixOc
MYTallMOHHOTO
npoiiecca. DIMUreHeTuKa
MyranuoHHas
H3MCHIHBOCTS. https://www.youtube.com
125 3aKOHOMEPHOCTH 1 05 /watch?v=9HGuUXbL1X
MYTallMOHHOTO 4

npoiecca. DNUTreHETUKA
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https://studarium.ru/article-test/128
https://studarium.ru/article-test/128
https://studarium.ru/working/2/28/page-13
https://studarium.ru/working/2/28/page-13
https://studarium.ru/working/2/28/page-1
https://studarium.ru/working/2/28/page-1
https://www.youtube.com/watch?v=7aUZeT5CpR0
https://www.youtube.com/watch?v=7aUZeT5CpR0
https://www.youtube.com/watch?v=7aUZeT5CpR0
https://www.youtube.com/watch?v=7aUZeT5CpR0
https://www.youtube.com/watch?v=7aUZeT5CpR0
https://www.youtube.com/watch?v=7aUZeT5CpR0
https://lesson.edu.ru/lesson/e1564a
https://lesson.edu.ru/lesson/e1564a
https://www.youtube.com/watch?v=qPgsWMcixQc
https://www.youtube.com/watch?v=qPgsWMcixQc
https://www.youtube.com/watch?v=9HGuUxbL1X4
https://www.youtube.com/watch?v=9HGuUxbL1X4
https://www.youtube.com/watch?v=9HGuUxbL1X4

https://studarium.ru/worki

126 3akperieHue MaTepuana 1 na/2/7/26/page-1
O6o0menne n https://studarium.ru/worki
127 1
3aKpeIICHUEe MaTepuaja na/2/7/26/page-1
Tema 14: «I'eneTuka )
YyeJ0BeKa»
bubnuoreka [{OK
128 I'eHeTnka yenoBeka 1 0,5 https://lesson.edu.ru/lesson/
143b
o https://www.youtube.com
129 MeTozp! MeaAIHHCKOR 1 /watch?v=yN2Mq89cCE
T€HETUKU Y
Tema 15: «Cesiekuusi OpraHu3sMoB» 2
Cenexuusa. Metonsl BuGamorexa [IOK
130 CEJICKIIMOHHOU 1 https://lesson.edu.ru/lesson/
paboTHI. 86ac
CoxpaHeHue,u3y4eHue u
bu6nmorexa LIOK
131 MCIOJIb30BAHNE ICHETHICCKHX 1 https://lesson.edu.ru/lesson/
pecypcoB 86ac
Tema 16: «buoTexHoJorus u 441
CHHTEeTHYECKAS OMOJIOTHSD)
bubnunorexa LIOK
132 broTexHONOrHs Kak OTpacik 1 https://lesson.edu.ru/lesson/
MPOM3BOJICTBA 13
https://www.youtube.com
133 (JCHOBHEIC HAIIDABIICHHA 1 /watch?v=FAZOEUbZQq
CUHTETHYECKONOMOJIOTUI 4
134 XpOMOCOMHAas U T€HHAas 1 https://www.youtube.com
VH)KEHEPUs [watch?v=X3SwOFgP2R
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https://studarium.ru/working/2/7/26/page-1
https://studarium.ru/working/2/7/26/page-1
https://studarium.ru/working/2/7/26/page-1
https://studarium.ru/working/2/7/26/page-1
https://lesson.edu.ru/lesson/143b
https://lesson.edu.ru/lesson/143b
https://www.youtube.com/watch?v=yN2Mq89cCEY
https://www.youtube.com/watch?v=yN2Mq89cCEY
https://www.youtube.com/watch?v=yN2Mq89cCEY
https://lesson.edu.ru/lesson/86ac
https://lesson.edu.ru/lesson/86ac
https://lesson.edu.ru/lesson/86ac
https://lesson.edu.ru/lesson/86ac
https://lesson.edu.ru/lesson/13
https://lesson.edu.ru/lesson/13
https://www.youtube.com/watch?v=fAzOEUbZQq4
https://www.youtube.com/watch?v=fAzOEUbZQq4
https://www.youtube.com/watch?v=fAzOEUbZQq4
https://www.youtube.com/watch?v=X3SwOFqP2Rg
https://www.youtube.com/watch?v=X3SwOFqP2Rg

g

https://www.youtube.com

135 MeauiHCcKe OMOTEXHOJIOTHA 1 /watch?v=sWCGtTopQV
A
O0600111eH1E U 3aKpETIICHUE https://studarium.ru/worki
136 1
Kypca ng/2/8/55
OBIIEE KOJIMYECTBO YACOB I10 136 115

[NPOTPAMME
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https://www.youtube.com/watch?v=X3SwOFqP2Rg
https://www.youtube.com/watch?v=sWCGtTopQVA
https://www.youtube.com/watch?v=sWCGtTopQVA
https://www.youtube.com/watch?v=sWCGtTopQVA
https://studarium.ru/working/2/8/55
https://studarium.ru/working/2/8/55

Kaﬂenuapno-TeMaaneckoe IJIAHUPOBAHHE 11 xaacce

(3 yaca B Hegemo — 102 y)

Koau4yecTBo yacoB Iudposoe DJIeKTPOHHbBIE
Ne Tema ypoka Be JlaTta obOopynoBanue 1nbposLIe
n/n er | IIpakruyeckue Toukn pocTa o0pa3oBaTte/ibHbIE
0 padoThbI H3yHenus P pecypchl
Tema 1: «3apo:knenue u pa3BuTue
3BOJIIOIMOHHBIX MPEACTABJICHUN B 4
OMOJIOTHH»
DBOJIOLMOHHAS TEOPUS] bubmnorexa LIOK
1 https://lesson.edu.ru/lesson/
Y. lapsuna 08680ea
bu6nmorexa LIOK
BUKYIIIUE CUTIBIIBOJIIOILIUU
A Y y 1 1 https://lesson.edu.ru/lesson/
Bu0BI10 Y. JlapBuHy dbb6c
bubmmoteka IIOK
BIKYIIIUE CUJIBIDBOJIIOIIUU
A vy y 1 1 https://lesson.edu.ru/lesson/
Bui0BI10 Y. JlapBuny dbb6e
dopMHUpOBAHUE CUHTETHUECKOM Bubmzorexa HOK
PMHP 1 https://lesson.edu.ru/lesson/
TCOPHUH SBOJIOITNHN 7a22¢c
Tema 2: « Mukpo3BoJironus u eé 14
pe3yJabTaTbh» +2
DTambl 3BOIIOLUOHHOTO Bubmiorexa IIOK
mporecca: 1 https://lesson.edu.ru/lesson/85

MUKPOI3BOJOLNA U

e9
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https://lesson.edu.ru/lesson/08680ea
https://lesson.edu.ru/lesson/08680ea
https://lesson.edu.ru/lesson/dbb6c
https://lesson.edu.ru/lesson/dbb6c
https://lesson.edu.ru/lesson/dbb6c
https://lesson.edu.ru/lesson/dbb6c
https://lesson.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/7a22c0f1-1169-4450-8585-b2ad01be75af?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11

MaKpO3BOJIIOIMA.

DTamnsl 9BOJIIOIMOHHOTI'O

nporecca: bubnuorexa [JOK
6 https://lesson.edu.ru/lesson/
MUKPODBOJIIOLS U 85e9
MaKpODBOJIIOLS.
Homysmms — bubnuorexa [IOK
7 dJICMCHTapHas https.//lesson.edu.ru/lesson/
e al56d7a
JIMHUIA YBOJIOIUHA
DileMEeHTapHbIE Brbmiorexa [IOK
8 P https://lesson.edu.ru/lesson/
(haKTOPHI IBOTFOIIUN 923
bubnuoreka [IOK
9 JMeMEHTAPHEIS https://lesson.edu.ru/lesson/
(bakTOpBI HBOTIOIUU 923
bu6mmoteka IIOK
HBbI
10 NEMEHTAPHBIE https://lesson.edu.ru/lesson/
(aKkTOpBI HBOTIOLUU 923
EctecTBennsIit oTO0Op — bubnmoreka [IOK
11 o https://lesson.edu.ru/lesson/
HaIIPaBJIAIOIINN 304a
(dbakTOp IBOIIOLUU
EcrecTBeHHBIN 0TOOp — Bubmorexa [IOK
o https://lesson.edu.ru/lesson/
12 HarpaBJISIIOIIUU 304a
(dbakTOp IBOIIOLIUU
[Tpucnoco6ieHHOCTh Bu6morexa [IOK
13 OpraHuM3MOB KakK pe3yJabTaT https://lesson.edu.ru/lesson/
MUKPODBOJIIOLINU 4b606t
[Tpucrnoco61IeHHOCTh brbmiorexa LIOK
14 0,5 https://lesson.edu.ru/lesson/

OpraHuU3MOB KaK pe€3yJjibTaT

4b606f
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https://lesson.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/85e9b260-0018-458a-9e76-286103e5af16?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/a156d7a4-2580-4f23-a777-188444da1572?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/923cbdce-4ef1-4295-b67f-e268ad583c02?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/304a891f-8df8-4b19-9753-8f3275cae0f6?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/4b606f7f-48be-4b4b-a371-6e90263cb659?backUrl=%2F06%2F11

MHUKPO3BOJOINH

bu6mmoreka [IOK
15 Bup, ero kputepnn ucTpyxTypa 1 https://lesson.edu.ru/lesson/
6111c6b
bubmuoreka [JOK
16 B https://lesson.edu.ru/lesson/
W], €r0 KPUTEPUU UCTPYKTYpa 1
6111c6b
Bunoo6pa3zoBanue kak Bu6morexa LIOK
17 pe3ynabTaTt 1 https://lesson.edu.ru/lesson/ba
MUKPOIBOJIIOLIUH. €09
Casi3b Bbubnnorexa [IOK
18 MHUKPO3BOJIIOINH U 1 https://lesson.edu.ru/lesson/
SIIUIAEMHUOJIOTUNA bac09
. https://studarium.ru/article-
19 Pemtenne 3amannit EI'D tes[tjlll 4
O06o0011eHNE U 3aKpeIICHUE https://studarium.ru/working
20 12119137
Marepuaia 12/19/37
Tema 3 «Makpo3Boouus U eé 641
pe3yJabTaThD)
MaxkposBoJtronus. Bu6murorexa [IOK
21 ITaneonTomornyecKueMeTO bl 1 https://lesson.edu.ru/lesson/
M3Y4YEHHUS DBOJIOLUN dsd4
but6mmorekxa [IOK
buor WYECKU
22 oreorpaguiecKkue 1 https://lesson.edu.ru/lesson/
METOJIbI N3YUYEHUSIDBOIIOLINN d0c170
DOMOPHUOTIOTHYECKHE U
93 CpaBHUTEIBHO- 1 https://www.youtube.com/

MOP(OJIOTUUECKHE METOIBI
W3YYCHHUS DBOJTFOIHH

watch?v=srYVbAZt-qY
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https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11%3Fterm%3D%25D0%25B2%25D0%25B8%25D0%25B4
https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11%3Fterm%3D%25D0%25B2%25D0%25B8%25D0%25B4
https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11%3Fterm%3D%25D0%25B2%25D0%25B8%25D0%25B4
https://lesson.edu.ru/lesson/6111c6b6-69b6-421c-80bf-7dc4f8a6f511?backUrl=%2F06%2F11%3Fterm%3D%25D0%25B2%25D0%25B8%25D0%25B4
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11%3Fterm%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25BE%25D0%25BE%25D0%25B1%25D1%2580%25D0%25B0%25D0%25B7%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11%3Fterm%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25BE%25D0%25BE%25D0%25B1%25D1%2580%25D0%25B0%25D0%25B7%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11%3Fterm%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25BE%25D0%25BE%25D0%25B1%25D1%2580%25D0%25B0%25D0%25B7%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5
https://lesson.edu.ru/lesson/bac095e5-fa3b-43c0-ae18-f48043f9bdfe?backUrl=%2F06%2F11%3Fterm%3D%25D0%25B2%25D0%25B8%25D0%25B4%25D0%25BE%25D0%25BE%25D0%25B1%25D1%2580%25D0%25B0%25D0%25B7%25D0%25BE%25D0%25B2%25D0%25B0%25D0%25BD%25D0%25B8%25D0%25B5
https://studarium.ru/article-test/114
https://studarium.ru/article-test/114
https://studarium.ru/working/2/19/37
https://studarium.ru/working/2/19/37
https://lesson.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d5d4ce86-b439-4abe-b498-ab8377cd47d4?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d0c1700a-e698-4173-85c8-4000022964f9?backUrl=%2F06%2F11
https://www.youtube.com/watch?v=srYVbAZt-qY
https://www.youtube.com/watch?v=srYVbAZt-qY

OMOpHOJIOrHYECKHUE U
CpPaBHUTEIBHO-

24 1
MOP(OJIOTUUECKHE METOIBI
W3YyYE€HUs BOIIOIUHU
o5 O6mue 1 https://www.youtube.com
3aKOHOMEPHOCTHU 3BOIIOLUN Jwatch?v=efOVPDIjsT4
26 O6mue 1 https://www.youtube.com
3aKOHOMEPHOCTH 3BOJIFOLIUHN /watch?v=efOVPDIjsT4
97 O06o0611IeHNE U 3aKpeIICHUE 1 https://studarium.ru/questi
MaTepHUaJioB on/5243
Tema 4: «IIpoucxoxaenue u 15+
pa3BHUTHE *KU3HU HA 3emJie» 1
I'unotessl bubmuoreka [JOK
28 BO3HUKHOBEHUS KU3HU HaA 1 0,5 https://lesson.edu.ru/lesson/54
3emiie f9
I'nnoTessl bubmoreka [JOK
29 BO3HUKHOBEHUS KU3HU HA 1 https://lesson.edu.ru/lesson/
3emie 54f9
OcHoOBHBIE 3Tal'If;I BuGmmotexa LIOK
30 HEOpraHNn4YE€CKOU 1 https://lesson.edu.ru/lesson/9e
HBOJIIOLUU c4
OCHOBHBIE ATaITbI Bubmmotexa LIOK
31 HEOPraHU4ECKOU 1 https://lesson.edu.ru/lesson/
ABOJIFOLIUHT ecd
HcTopus 3eMian 1 METOBI https://www.youtube.com
32 R 1 e
€€ N3y4YCHM /watch?v=u7tuidNOuUo
33 HauabHbIe STALEL 1 https://www.youtube.com

/watch?v=0mgHYEWTI9
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https://www.youtube.com/watch?v=efOVPDIjsT4
https://www.youtube.com/watch?v=efOVPDIjsT4
https://www.youtube.com/watch?v=efOVPDIjsT4
https://www.youtube.com/watch?v=efOVPDIjsT4
https://studarium.ru/question/5243
https://studarium.ru/question/5243
https://lesson.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/54f96a99-57e3-4914-9da0-ba9bad6f0889?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/9ec4c3a8-5763-40ed-b127-2e1b849c4222?backUrl=%2F06%2F11
https://www.youtube.com/watch?v=u7tuidN0uUo
https://www.youtube.com/watch?v=u7tuidN0uUo
https://www.youtube.com/watch?v=0mqHYEWTI98
https://www.youtube.com/watch?v=0mqHYEWTI98

OPTaHUYECKOM IBOJTFOIUH 8
https://www.youtube.com
34 DBOJIOLUS DYKAPUOT 1 /watch?v=ngvFV--DGR4
35 OCHOBHBI€ JTalbl 3BOIIOLHH 1 0,5 https://www.youtube.com/wat
pacTATCIBHOTO MUpaA ch?v=WUNJrBMSBBo
36 OCHOBHBIE ATaIIbl PBOJIIOIUHA 1 https://www.youtube.com/
JKUBOTHOroMupa watch?v=UbpPmL-Af30
37 OcHOBHBIE dTanbl YBOJIOIHUHU 1 https://www.youtube.com
JKHBOTHOTOMHUpPA /watch?v=UbpPmL-Af30
bubmuoreka [IOK
38 PazBuTne xu3HnHa 3emie 1 1 https://lesson.edu.ru/lesson/
429
bubmmoteka IIOK
39 Pa3Butue xu3HMHA 3eMiie 1 https://lesson.edu.ru/lesson/
429
bubnmorexa LIOK
40 PazBuTne xu3HnHa 3emMiie 1 https://lesson.edu.ru/lesson/
429
41 CoBpeMeHHas cuctema 1 bubmoreka [IOK
OpPraHM4eCcKoro Mupa https://lesson.edu.ru/lesson/
2 CoBpemeHHas cucTeMa L Bubnnoreka [TOK
OpPraHMYECKOro MHpa https://lesson.edu.ru/lesson/
O0o01EeHe n s studar artic]
ttps://studarium.ru/artic
43 3aKpEeIUICHUE 1 o-test/117
Marepuaia
Tema 5: «IIpoucxo:kaenue 10
YyeJI0BeKa — aHTPOIOT eHe3» +1
a4 AHTpPOMOJIOrUs — HAyKa O 1 bubnnoreka LIOK
yeJloBEeKe https://lesson.edu.ru/lesson/37
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https://www.youtube.com/watch?v=0mqHYEWTI98
https://www.youtube.com/watch?v=ngvFV--DGR4
https://www.youtube.com/watch?v=ngvFV--DGR4
https://www.youtube.com/watch?v=WUNJrBMSBBo
https://www.youtube.com/watch?v=WUNJrBMSBBo
https://www.youtube.com/watch?v=UbpPmL-Af30
https://www.youtube.com/watch?v=UbpPmL-Af30
https://www.youtube.com/watch?v=UbpPmL-Af30
https://www.youtube.com/watch?v=UbpPmL-Af30
https://lesson.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/429b1a0d-c3e4-4740-9d75-b1d6fd53e2c6?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dd16ac23-fddb-4c08-a329-6de2fa101073?backUrl=%2F06%2F11
https://studarium.ru/article-test/117
https://studarium.ru/article-test/117
https://lesson.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11

5dd5

PaszButne
45 PeIICTABICHMIL https://www.youtube.com
pea 2 /watch?v=WZdwaQy8jJk
0 IPOUCXOKIECHUNYEIIOBEKA
MecTto uenoBeka B
46 CHCTEME https://www.youtube.com
/watch?v=Z00B3705zU8
OpPraHN4eCcKoro Mupa
bubnunoreka LIOK
BUKVILIUE CUIBI ((PAKTOPHI
47 /l ymue ¢ ((b op ) https://lesson.edu.ru/lesson/4a
aHTPOIIOreHE3a 3e
bubmuoreka [IOK
48 I[BH)KymHe CHHH(CI)aKTOpH) https://lesson.edu.ru/lesson/
AHTPOIIOTeHE3a 4a3e
OCHOBHBIE CTa U brbsmorexa LIOK
49 A 0,5 https://lesson.edu.ru/lesson/
aHTPOIIOreHE3a 4a3e
bubmmoreka IIOK
HOBHBIE CTaAUU
50 Octo ©CTal https://lesson.edu.ru/lesson/
aHTPOIIOreHE3a 4a3e
https://www.youtube.com
51 | DBOJIOUIS COBPEMEHHOrO /watch?v=9m1zFmRZIN
geJIoBeKa U
bubnunorexa LIOK
52 Henoseueckue pacel 0,5 https://lesson.edu.ru/lesson/6b
ff69
Mesk T CLIILTMHADHBIE https://www.youtube.com
53 et P Jwatch?v=yN2Mq89cCE
METOAbI aHTPOIOJIOTUU Y &t=16s
” O0600111eHE U 3aKpETUICHUE https://studarium.ru/articl

Marepuana

e-test/116

Tema 6: «Ikoj10TMs — HAYKA O



https://lesson.edu.ru/lesson/375dd554-099c-409f-846a-4c30dc63346d?backUrl=%2F06%2F11
https://www.youtube.com/watch?v=WZdwaQy8jJk
https://www.youtube.com/watch?v=WZdwaQy8jJk
https://www.youtube.com/watch?v=Z0QB37o5zU8
https://www.youtube.com/watch?v=Z0QB37o5zU8
https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/4a3e94d7-80fe-4ae2-b0cb-607d35bebf80?backUrl=%2F06%2F11
https://www.youtube.com/watch?v=9m1zFmRZ1NU
https://www.youtube.com/watch?v=9m1zFmRZ1NU
https://www.youtube.com/watch?v=9m1zFmRZ1NU
https://lesson.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/6bff6946-b615-49a6-a4e9-5ab6cae58048?backUrl=%2F06%2F11
https://www.youtube.com/watch?v=yN2Mq89cCEY&t=16s
https://www.youtube.com/watch?v=yN2Mq89cCEY&t=16s
https://www.youtube.com/watch?v=yN2Mq89cCEY&t=16s
https://studarium.ru/article-test/116
https://studarium.ru/article-test/116

B3AaHUMOOTHOIICHUAX OPraHu3dMoB U
HaAAOPranHu3dMEeHHbIX CHCTEM C

OKpY KaloLen
cpeaoin»

55 3apoK/I€HNE U PA3BUTHE 1 https://www.youtube.com
HKOJIOTUH /Watch')V:TRTSCtrldQM

Hudposas
nabopaTopus
Releon .

56 Metozpt xon0TUH. 1 0,5 «OCBemeHIEOCTI’ https://www.youtube.com/wat
TMOMCIICHUI I €T0 | chpy=| QVRhX1laxE
BJIMAHUEC HaA
¢busnveckoe
3710pOBbE JIFOJCH»
Hudposas
naboparopus

3HaucHUE Releon . ,

57 . 1 05 «HccnenoBanue https://www.youtube.com/wat
DKOJOTHYECKUX 3HAHUM JJIS , CCTECTBEHHOIN ch?2v=yGKUZ0oYOUNM
1CJIOBCKaA OCBEILEHHOCTH

IIOMCIICHUA
KJ1acca
Tema 7: «Opranusmsl u cpena 9+1
00MTAHHUS»
bubmuoreka [{OK
58 SkooruueckuehakTophl 1 Qgtps:lllesson.edu.ru/Iesson/05
Hudposas
59 Ab6uotnueckue daktopsl. CBeT 1 naGoparopust Bubnuorexa [JOK
KakK YKOJIOTUUYECKUU (baKTop Releon . https://lesson.edu.ru/lesson/2f

H3mepenne ypoBHs
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https://www.youtube.com/watch?v=TRT5Ctr1dQM
https://www.youtube.com/watch?v=TRT5Ctr1dQM
https://www.youtube.com/watch?v=LQVRhX1IaxE
https://www.youtube.com/watch?v=LQVRhX1IaxE
https://www.youtube.com/watch?v=yGkUZoYOUNM
https://www.youtube.com/watch?v=yGkUZoYOUNM
https://lesson.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/05e291c0-7a9c-47f1-b47b-1fdfe35400ed?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11

OCBCIICHHOCTH B
PAa3JIMIHBIX 30HAX

OKpY>Karolen
CpE€abL
Hudposas
AOHOTHYECKHUE 1abopaTopust
Releon . bubanoreka [JOK
aKTOPBHI.
60 b P N3mepenue https://lesson.edu.ru/lesson/
Temnepatypa kak TEMIIEpaTypbI 2f
AKOJIOTHYECKUM (paKkTOp aTMOC(epHOTro
BO31yXa
Hudposas
JabopaTtopust
AOuoTnueckue Rel egn P
¢akropsl. BnaxxHOCT UsMepenie Bubmorexa LIOK
61 o 0,5 ’ https://lesson.edu.ru/lesson/
KaK 3KOJIOTUYCCKHUHU BJIA’KHOCTHU U of
(1)aKTOp OCBCHICHHOCTU _
OKpYy>Karolen
Cpebl
https://www.youtube.com
62 Cpenpl 0OuTaHUSOPTaHU3MOB /watch?v=AapOm8NVEG
w
63 BHOTOIMYECKIE DITMEL https://www.youtube.com
P /watch?v=riAOSH7JLWg
64 XKuszHenusie GpopMbl https://www.youtube.com
OpraHU3MOB /watch?v=MaiNxGKKksxc
bubnunorexa LIOK
65 buotnueckue pakTopsl https://lesson.edu.ru/lesson/
e2
but6mmoreka [IOK
66 brornieckue daxropsl https://lesson.edu.ru/lesson/e2
67 O06o001eHNEe U 3aKpeTIeHIe

MaTEpHUAJIOB
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https://lesson.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/2fd03f94-aa0b-4d7d-8e6f-c9becea28c0f?backUrl=%2F06%2F11
https://www.youtube.com/watch?v=AapOm8NvEGw
https://www.youtube.com/watch?v=AapOm8NvEGw
https://www.youtube.com/watch?v=AapOm8NvEGw
https://www.youtube.com/watch?v=riAOSH7JLWg
https://www.youtube.com/watch?v=riAOSH7JLWg
https://www.youtube.com/watch?v=MaiNxGKksxc
https://www.youtube.com/watch?v=MaiNxGKksxc
https://lesson.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/e24d7ba7-de89-4373-8b70-9771d8e0da5c?backUrl=%2F06%2F11

Tema 8: «DKo0J10rus BHI0B U 10
NOILY IS M +1
JKOJIOTUYECKHUE https://www.youtube.com
68 1 = .
XapaKTEPUCTUKHU ITOITYJIALIUNA [watch?v=UGgmujI3kIM
JKOJIOTUUECKHUE https://www.youtube.com
69 1 P .
XapaKTEPUCTUKU MOITYJIANN [watch?v=UGgmujI3kIM
IKOJIOTUYECKHUE https://www.youtube.com
70 1 = -
XapaKTEPUCTUKU MOITYJIAIAN /watch?v=UGgmujl3kiM
DKoJIoTHUECKasd
71 1 https://www.youtube.com
CTPYKTYypa MOIYISALUH. /watch?v=MzxaZsXy-pw
DKOoJIoruuecKas
72 X a 1 https://www.youtube.com
CTPYKTYypa MOIMYJIALNH. /watch?v=MzxaZsXy-pw
JlnHaMKKa HOIyJIALMAN https://www.youtube.com
73 .. 1 P
€€ peryisnus /watch?v=JEOTww8cn_8
74 DKOJIOTMYECKast HAIIA 1 https://www.youtube.com
BHUA /watch?v=7b98z9kohPg
DKOJOrHYecKas HUla https://www.youtube.com
75 1 /watch?v=0mYbiTeWv5
BHUIA c
DKOJOrHYecKas HUIa https://www.youtube.com
76 1 /watch?v=0mYbiTeWv5
BHUIA c
O06o01menue u o studari Jworki
ttps://studarium.ru/worki
77 3aKpeIIeHNE 1 na/2/18/44
MaTepHUajioB

Tema 9: «IkoJ0rNs
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https://www.youtube.com/watch?v=UGgmujl3klM
https://www.youtube.com/watch?v=UGgmujl3klM
https://www.youtube.com/watch?v=UGgmujl3klM
https://www.youtube.com/watch?v=UGgmujl3klM
https://www.youtube.com/watch?v=UGgmujl3klM
https://www.youtube.com/watch?v=UGgmujl3klM
https://www.youtube.com/watch?v=MzxaZsXy-pw
https://www.youtube.com/watch?v=MzxaZsXy-pw
https://www.youtube.com/watch?v=MzxaZsXy-pw
https://www.youtube.com/watch?v=MzxaZsXy-pw
https://www.youtube.com/watch?v=JE0Tww8cn_8
https://www.youtube.com/watch?v=JE0Tww8cn_8
https://www.youtube.com/watch?v=7b98z9kohPg
https://www.youtube.com/watch?v=7b98z9kohPg
https://www.youtube.com/watch?v=QmYbiTeWv5c
https://www.youtube.com/watch?v=QmYbiTeWv5c
https://www.youtube.com/watch?v=QmYbiTeWv5c
https://www.youtube.com/watch?v=QmYbiTeWv5c
https://www.youtube.com/watch?v=QmYbiTeWv5c
https://www.youtube.com/watch?v=QmYbiTeWv5c
https://studarium.ru/working/2/18/44
https://studarium.ru/working/2/18/44

CO00IIEeCTB. JKOJOTHYEeCKHe
CUCTEeMBI»

Coo00111ecTBO OPraHU3MOB —

bu6nmoreka [IOK

78 https://lesson.edu.ru/lesson/c7
OHOIICHO3 5
bubnunorexa LIOK
9 Oxocucrema https://lesson.edu.ru/lesson/02
bubmuoreka [{OK
80 DKocucremMa 1 https://lesson.edu.ru/lesson/d2
24
81 KOOI HYCCKACTIADAMILL https://www.youtube.com
7 pamun /watch?v=PT TrMHR1j8
https://www.youtube.com
82 DKOJOTUYECKUCTTUPAMHUIBI 05 /watch?v=PT TrMHRL1j8
83 N3menenus cooOIecTs — https://www.youtube.com
CYKIECCUU /watch?v=dlgHnWdFOlg
84 IIpupoaHasie YKOCUCTEMEI Bubmiorexa LIOK
PHUPOX https://lesson.edu.ru/lesson/
85 IIpupoaHsie YKOCUCTEMEI bubmorexa LIOK
PHUPOX https://lesson.edu.ru/lesson/
bubmmoteka IIOK
86 AHTPOIOTE€HHBIE YIKOCUCTEMBI https://lesson.edu.ru/lesson/62
3
YpO03KOCHCTEMBI. Bubauoreka [OK
87 .
DKOMOHHUTOPHHT https://lesson.edu.ru/lesson/
YpO03KOCUCTEMBI. Bu6moreka [IOK
88 0,5 ,
DKOMOHUTOPHUHT https://lesson.edu.ru/lesson/
YpOosKOCUCTEMBL. Bubnuoreka [IIOK
89 0,5 _
3KOMOHI/ITOpHHr https://lesson.edu.ru/lesson/
90 O06001eHre U 3aKpeTUIeHNe https://studarium.ru/articl

MaTepHaJIOB

e-test/137
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https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/c7c57f3a-ed3f-4459-bc73-8991f6efdc7b?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/02744494-8497-4551-9af8-d03a5ae969e9?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/d224f4ab-dcaf-4e28-adf9-520525b609aa?backUrl=%2F06%2F11
https://www.youtube.com/watch?v=PT_TrMHR1j8
https://www.youtube.com/watch?v=PT_TrMHR1j8
https://www.youtube.com/watch?v=PT_TrMHR1j8
https://www.youtube.com/watch?v=PT_TrMHR1j8
https://www.youtube.com/watch?v=dlqHnWdF0lg
https://www.youtube.com/watch?v=dlqHnWdF0lg
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11т
https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11т
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/b73fbc29-b7a7-45d9-99fa-10cef05e1d95?backUrl=%2F06%2F11
https://studarium.ru/article-test/137
https://studarium.ru/article-test/137

Tema 10: «buocepa — riodanbHas

4+1
IKOCUCTEMA)
91 buocdepa. CtpykTypau cocta 1 bubmmorexa LIOK
orochepsl https://lesson.edu.ru/lesson/62
bu6nmmoreka [IOK
92 buochepa. CrpykTypan cocras 1 https://lesson.edu.ru/lesson/
ounocdepnl 62
93 3aKOHOMEPHOCTH 1 https://www.youtube.com
CYIIECTBOBAHMS OHOCHEpPhI /watch?v=tYY2xJNZhso
https://www.youtube.com
%4 KpyroBopoTsl BeIeCTB . 0 /watch?v=m2D9jHY3kJU
95 O06o00111eH1E U 3aKpeIICHNE 1 https://studarium.ru/articl
MaTepHUaJioB e-test/135/page-5
Tema 11: «UesioBeKk U OKpY:KaIOIIAS
cpeaa»
BosneiicTere bu6mmoteka IIOK
96 8 https://lesson.edu.ru/lesson/
yejioBeka Ha Ouocepy 8¢
BosneiicTBie bubmuoreka [IOK
97 8 https://lesson.edu.ru/lesson/
4esoBeka Ha Ouocdepy 8¢
AHTpPONIOTEHHOE
BO3/ICHCTBHE Bu6nmoreka [LIOK
98 Ha paCTUTETLHBIN U 1 https://lesson.edu.ru/lesson/df
YKUBOTHBIN MUD. d
OxpaHa nOpupoIbI
AHTPOTIOTEHHOE bubmuorexa [{OK
99 BO3JIENCTBHE 1 https://lesson.edu.ru/lesson/

Ha paCTI/ITCJIBHblﬁ 141

dfd
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https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/6231556e-13f5-4ffe-ba2a-21a490fd5156?backUrl=%2F06%2F11
https://www.youtube.com/watch?v=tYY2xJNZhso
https://www.youtube.com/watch?v=tYY2xJNZhso
https://www.youtube.com/watch?v=m2D9jHY3kJU
https://www.youtube.com/watch?v=m2D9jHY3kJU
https://studarium.ru/article-test/135/page-5
https://studarium.ru/article-test/135/page-5
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/8cc24f48-8636-4a51-aa94-126651e54ccc?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11
https://lesson.edu.ru/lesson/dfdeeae5-bc9b-4b8d-ae4f-beebecad09eb?backUrl=%2F06%2F11

KUBOTHBIN MHUP.
Oxpana npupozsl

PannonansHoe
100 IDIDOTONONb30BAHICH 1 https://www.youtube.com/wat
p puﬂ ch?v=m 1ASxqZhpk
YCTOMYMBOE PAa3BUTHE
PanmnonansHoe
101 e —— 1 05 https://www.youtube.com/w
PUpOA ’ atch?v=m_IASxqZhpk
YCTOMYHUBOE Pa3BUTHUE
102 O60o61IeHne Kypea 1 -
OBIIEE KOJIMYECTBO YACOB I10 102 8

[TPOT'PAMME
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YYEBHO-METOJUYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Kaace YMO

poduan
Buosnorus. bruonornyeckre CUCTEMBI U TPOLIECCHI. Y TITyOJICHHBIH
kypc. 10 knacc. Tepemo A.B., IlerpocoBa P.A., 2022 r.

10

Buonorus. Brojoruyeckue CUCTEMBbI U IIPOLECCH. Y TIIyOIeHHBII
11 xypc. 11 knacc. Tepemos A.B., ITerpocosa P.A., 2022 r

METOAUYECKHE MATEPHUAJIbBI 1JIA1 YUUTEJIA

1.Metoauueckoe nocobue. buonorus. Yrnyonennsiit ypoenb. 11 knacc. buosnorus. buonorudeckue cuctemsl U porieccsl. YriayoneHHsIi kypce. 10
knacc. TepemoB A.B., [lerpocosa P.A., 2022 r.
2. MeToandeucKkue peKOMEHIAINH JIJIsl TPOBEACHHUS 1ab0paTOpHBIX paboT 1Mo ouosoruu odopyaoBanus Releon (Touka pocra)

3. Meroandeckoe nocodue «YueOHas 1abopatopus 1o HeiporexHomorusm» BiTronicsLAB. (Touka pocrta)

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

1.bubnnoreka o OMoOIOruu
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttps%3A%2F%2Fallbest.ru%2Fbiolog.htm&cc key=
1. TlIpoexT Bcs Guonmorus https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.ebio.ru%2Findex-

1.html&cc_key=
2. DIeKTpOHHbIE y4eOHUKH 10 OHOJIOTHUH
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fbiologylib.ru%2Fcatalog%2F&cc_key=
3. CcbUIKY HA 6I/IOJ'IOFI/I‘IGCKI/IC CalThI 1O pasaciam
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fbiologylib.ru%2Fcatalog%2F&cc_key=
4. BuprtyanabHas oOpa3oBaTelibHas J1abopaTopus
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.virtulab.net%2F&cc_key=

5. Caitr uarepret ypok https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttps%3A%2F%2Finterneturok.ru%2F&cc_key=
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https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.ebio.ru%2Findex-1.html&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.ebio.ru%2Findex-1.html&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fbiologylib.ru%2Fcatalog%2F&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fbiologylib.ru%2Fcatalog%2F&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.virtulab.net%2F&cc_key
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttps%3A%2F%2Finterneturok.ru%2F&cc_key

6. ®unbMsl a1s ypoka https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fbiology-online.ru%2F&cc_key=
7. Ilpwm nmomroroBku k OI'D m EI'D
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.cellbiol.ru%2F&cc_key=
8. Kypc 3o0moruu https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fwww.5zaklepok.ru%2F&cc_key=
9. bubnuoTeka «KH3Hb PACTCHUI
https://vk.com/away.php?to=https%3A%2F%2Finfourok.ru%2Fgo.html%3Fhref%3Dhttp%3A%2F%2Fplant.geoman.ru%2F&cc_key=
10. Poccuiickas 3neKTpoHHas IKoia- Ouosorus https://resh.edu.ru/subject/5/

11. Hudposas naboparopus no Heiiporexnonorusam. BiTronicsLAB na 6a3e Touku pocra.
12. Hudposas naboparopus Releon mo 6uomoruu Ha 6a3e Touku pocra.
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