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IHHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo yueOGHOMY mpeameTy "buomnorus" (mamee - Ouonorus) Ha
YpOBHE cpeaHero obiiero odpasoBaHus pa3zpaboTaHa Ha ocHoBe denepanbHOTrO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpaszoBanuu B Poccuiickoit denepamnumy,
OI'OC COO, Konuenuuu mnpenojiaBanusi ydeOHoro mnpeamera «buomnorus» wu
OCHOBHBIX MOJIOKEHHM (eiepaabHoil paboueil mporpaMmbl BOCITUTAHUS.

VYuebnniii npenmer «buonorus» yrimy6naéaHoro ypoBHs uizydenus (10-11
KJIACChI) SIBJISIETCS OJJHUM W3 KOMIIOHEHTOB IpeaMeTHON obnactu «EcTecTBeHHO-
HayuyHble nipeaMeTsly. CornacHo nonoxeHusMm @I'OC COO npodunbHbie yueOHbIE
IpeiMeThl, HW3y4yaeMble Ha YIUIYOJIEHHOM YpOBHE, SBISIIOTCS CIOCOOOM
muddepeHman  oOy4eHUsT Ha YpPOBHE CpEJHEro ooOiiero oOpa3oBaHUs U
MpPU3BaHbl OOECIIEUNUTh MPEEMCTBEHHOCTh MEXKIY OCHOBHBIM OOIIUM, CPEIHUM
o01IUM, cpeHUM TTPoeCCUOHANIBHBIM U BBICIITUM oOpazoBaHueM. B To ke Bpems
KOKIbIM M3 JTUX Y4eOHBIX MPEAMETOB JOJKEH ObITh OpPHUEHTHPOBAaH Ha
MPUOPUTETHOE pEIIeHHE O0pa30BaTE/IbHBIX, BOCIHUTATEIBHBIX M Pa3BUBAIOIINX
3a/ay, CBS3aHHBIX C MNpOQOpUEHTAUUEd O00yYaroluXcsi W CTUMYJIUPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTM HAyYHOI'O0 3HAHUS, CBS3aHHOTO C OMOJIOTHEH,
MEIULIMHOM, SKOJIOTUEN, TICUXOJIOTUEN, CLIOPTOM WJIM BOCHHBIM JIEJIOM.

[Iporpamma no yuebnomy npeamery "buoniorusa" ga€t npencrapieHue o nenu
U 3ajja4ax M3ydeHusi ydeOHoro mnpenmeta «buonorus» Ha yriyO0i€HHOM YpOBHE,
omnpenensieT o0s3areNbHOe (MHBApUAHTHOE) MPEAMETHOE COJEpKAHUE, €ro
CTPYKTYPUpOBaHHE MO pa3deliaM M TeMaM, paclpelesieHue 10 Kiaccam,
PEKOMEHyeT MOCIeA0BATEIbHOCTh H3y4Y€HUs YYeOHOro marepuana ¢ y4E€ToM
MEXIPEIMETHBIX W BHYTPUIIPEIMETHBIX CBSI3€H, JIOTUKM y4eOHOro Impoiiecca,
BO3PACTHBIX 0COOEHHOCTEN 00y4aronuxcs. B mporpamme no 6uoaoruu peaan3oBaH
MPUHIIUI IPEEMCTBEHHOCTHU C U3yYE€HHUEM OMOJIOTMHU Ha YPOBHE OCHOBHOT'O 00IIIETO
oOpa3zoBaHus, Oyaromaps dYeMmMy MPOCMATPUBACTCS  HAMPABIEHHOCTh  HA
NOCJEeAYIONlee pa3BUTHE OWUOJOTMYECKUX 3HAHMM, OPUEHTUPOBAHHBIX Ha
dbopMHUpOBaHUE  E€CTECTBEHHO-HAYYHOTO  MHUPOBO33PEHHS,  IKOJIOTHYECKOTO
MBIIIJIEHUS, TIPEJICTABICHUH O 3J0POBOM 00pa3e )KU3HU, Ha BOCTIUTAaHUE OEPEKHOTO
OTHOILICHHS K OKpY>Karollel IpupoHOi cpene. B mporpamMme o OMOJIOTUU Takxke
MOKa3aHbl BO3MOXKHOCTH YyueOHOro mpeameTra «buomorus» B pealrndzaiuu
tpeboBannii ®I'OC COO k mIaHUPYEMBbIM JIMYHOCTHBIM, METANPEIMETHBIM U
IPEIMETHBIM pe3ybTaTaM 00y4eHHs U B (DOPMUPOBAHIH OCHOBHBIX BUJIOB YU€OHO-
MO3HABATEILHON JIESITEIbHOCTH OOydYaloIIMXCsl 1O OCBOCHHUIO COJACpKAHUS
OroJOornYecKoro 00pa3oBaHus Ha YPOBHE CPEIHEr0 001Iero 0Opa3oBaHusl.

VYuebnnpiii npenmer «buonorus» Ha ypoBHE CpeaHEro oOIero oopa3oBaHUs
3aBepiaeT OMOJIOrHIecKoe 00pa3oBaHKE B IIIKOJIE M OPUEHTHUPOBAH Ha PACIINPECHUE
U YTIIyOJIeHUE 3HAHUKM 00y4arouXxcs 0 5KMBOM MPUPOJIe, OCHOBAX MOJEKYIISIPHON U



KJICTOYHOW OMOJIOTHH, SMOPHOJIOTHH M OMOJIOTHN PA3BUTHS, TCHETUKH, CEJICKITUH,
OMOTEXHOJIOTUH, IBOJIOLMOHHOTO YUEHUS U KOJIOTUH.

N3yuenue ydeOHoro mpeamera «buomorus» Ha YrIyOJIEHHOM YpOBHE
OPUEHTHPOBAHO HA MOJArOTOBKY OOYYaIOLIMXCS K TMOCJIEAYIOIIEMY IOJIYyYE€HHUIO
Ouonornyeckoro  oOpa3oBaHMsl B By3aXx W OpraHU3alMsIX  CPEIHETO
npodeccronansHOro odpazoBanusa. OCHOBY €ro cojiepKaHusi COCTaBISIET CUCTEMA
OMOJIOTUYECKUX  3HAHUW, TMOJYYEHHBIX TP  HU3YYEHUU  OOyYaIOIIMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKUX PA3/EJI0B OMOJOTHUA HAa YPOBHE OCHOBHOTO
obmrero obpazoBanmsi, B 10—11 kiaccax 3Tu 3HaHUS TOMYy4aroT pa3BuThe. Tak,
pacHIMpeHbl W YrIyOJieHbl OHWOJOTMYEeCKHME 3HAHUA O PACTEHUSX, >KHUBOTHBIX,
rpubax, OakTepusix, OpPraHU3ME 4YeJOBeKa, OOIIMX 3aKOHOMEPHOCTSX >KH3HHU,
JIOTIOTHUTENIBHO BKIIFOUEHBI OMOJIOTUYECKHUE CBEACHMS MPUKIIAIHOTO U TIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIIOJIb30BaTh KaK OPUEHTUPHI JUIS TOCIETYIOIIETO
BbIOOpa mpodeccuu. Bo3mokHa Takke MHTErpanusi OMOJIOTHYECKUX 3HAHUU C
COOTBETCTBYIOIIMMH 3HAHUSMH, IMOJYUYCHHBIMU OOYYAIOIIUMHUCS TPU H3YYCHUHU
(bu3MKU, XUMUHU, Teorpaduu U MaTEMaTHKU.

CrpykTypa mnporpammsl 1o ydyeOHOMYy mnpenmery "buonorus" orpaxkaer
CUCTEMHO-YPOBHEBBII M 3BOJIOLMOHHBIA MOAXOJbl K HW3YYEHHIO OHOJIOTHUU.
CornacHo UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, XapaKTEPHbIE AJIs )KUBBIX
CUCTEM Pa3HOI'0 YPOBHS OpraHU3aliy, IBOJIIOIIMN OPraHUYECKOT0 MHpa Ha 3emJie,
COXpaHEeHUs1 OMOJIOTMYECKOT0 pa3HO0Opa3us mianeTsl. Tak, B 10 kiacce n3ydaroTcs
OCHOBBI MOJICKYJIIPHOW U KJIETOYHOW OHOJIOTUM, SMOPUOJIOTUM U OHOJIOTUU
pPa3BUTHS, TEHETUKU M CEJEKLIHMH, OMOTEXHOJOTMH M CUHTETUYECKON OMOJIOrHH,
AKTyaJIM3UPYIOTCSl 3HAaHUA OO0ydYaromuxcsi Mo OOTaHHMKE, 300JI0TMH, aHATOMHH,
dbusmnonorun yenoseka. B 11 knacce u3ydarorcs 3BOJIIOIMOHHOE YYEHUE, OCHOBBI
AKOJIOTHH U YueHue 0 orocdepe.

VYueOupiii mnpeamer  «buonorus» mpu3BaH ~ 00ECHEYUTH  OCBOCHHE
00y4aroIMMHCs OMOJIOTUYECKUX TCOPUIN U 3aKOHOB, MJIECH, MPUHIIUIIOB U MPABUJ,
JIEXKAIIKNX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, 3HAHUU O
CTPOEHWH, MHOTO00pa3uM W OCOOCHHOCTSX KIETKH, OpTaHW3Ma, TOIMYJISAIUH,
OHMOIIEH03a, YKOCHCTEMBI, O BBIJAIONIUXCS HAYYHBIX JOCTHKEHUSIX, COBPEMEHHBIX
WCCJICIOBAHUSX B OMOJIOTHH, TIPUKJIAHBIX ACTIEKTaX OMOJOTUYECKUX 3HAHUU. [[1s
pasBUTHS U TONJCPKAHHS HHTEpPeca OOydalommxcs K OWOJOTHH HapsAIy CO
3HAYUTEIBHBIM 00bEMOM TEOPETUUYECKOI0 MaTepuala B COJACPKAHUHU IMPOTrpaMMbl
o OMOJIOTHUU MPETYCMOTPEHO 3HAKOMCTBO C MCTOPUEH CTAHOBICHUS M PA3BUTHSI
TOW WJIK MHOM 00J1aCTH OMOJIOTHH, BKJIAJIOM OTEYECTBEHHBIX U 3aPyOEKHBIX YUEHBIX
B PEIICHUE BAXKHEUIIINX OMOJIOTUYECKUX U IKOJIOTHUYECKUX MPOOIIEM.

[ens uzyuenus: yuebnoro npenmera «buonorus» Ha yriyoa€HHOM ypOBHE —
OBJIaJIcHHE  OOyYalOUIMMHCS  3HAaHUSIMH O  CTPYKTYPHO-(QYHKIIMOHAIBHOU



OpraHW3allii > KUBBIX CHCTEM PAa3HOTO paHra ¢ NPUOOPETCHHE YMEHHM
UCIIOJIb30BaTh TU 3HaHUS B (OPMUPOBAHWU MHTEpECa K ONpeneraeHHoN obiactu
npodeccoHanbHON NIeATeNbHOCTH, CBSI3aHHOM C OWOJIOTHEHW, WM K BBIOOpPY
y4eOHOTO 3aBeICHUS JIJISl TIPOJIOJIKEHUST OMOJIOrMYEeCKOTr0 00pa3oBaHUsI.

Joctwkenue 1enum wu3ydeHus ydeOHoro mipeamera «buornorus» Ha
yrayOiaEéHHOM YpOBHE 00ECIIEYMBACTCS PEIICHUEM CIICIYIOIINX 3a/1a4:

OCBOCHHE O0YYArOIIUMUCS CHUCTEMbl OMOJOTMYECKHX 3HAHUN: 00 OCHOBHBIX
OMOJIOTUYECKUX TEOPUSIX, KOHIICTIIUAX, TUIIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX U
IpaBUJIaX, COCTABISIONIMX COBPEMEHHYIO €CTECTBEHHO-HAYUHYIO KapTUHY MUPA; O
CTPOEHUH, MHOTroo0pa3uu U OCOOCHHOCTSX OMOJOTHYECKHX CHUCTeM (KJIETKa,
OpraHu3M, MOMyJIslus, BUA, OMOTeoLeHo3, Ouocdepa); 0 BbIIAIOIMIUXCS OTKPHITUIX
Y COBPEMEHHBIX UCCJIEOBAHUAX B OMOJIOTHH;

O03HAKOMJICHHE OOYYalolmMXcsi C METOJaMHU TIO3HAHUS KWUBOU IMPUPOJIBI:
UCCJIEIOBATEeIbCKUMH ~ METOJaMU  OMOJOTHYECKMX HayK (MOJIEKYJSIpHOM W
KJIETOYHOM OMOJIOTUM, SMOPUOIOTUH U OUOJIOTUM PAa3BUTHSI, TCHETUKU U CEJICKIUH,
OMOTEXHOJOTUM M CHUHTETUYECKOW OWOJIOTHM, MaJCOHTOJOTUM, HSKOJIOTHH);
METOJaMH CaMOCTOSATENILHOTO TIPOBEACHUS OUOJOTUYECKUX UCCIEIOBAaHUNA B
naboparopuu W B npupoae (HaOmoJeHUWe, U3MEpPEHHe, OKCIEePUMEHT,
MOJICJIUPOBAHUE);

OBJaZicHUE OOYYaIOIIMMUCA YMEHHUSIMHU: CaMOCTOSITEIbHO  HAXOJUTh,
aHaJM3UpPOBaTh M MCIOJIb30BAaTh OWOJOTHYECKYI0 MH(OpPMAIIUIO; MOJIb30BaThCs
OMOJIOTMYECKOM TEPMUHOJIOTUEN W CUMBOJIMKOM; YCTAaHABIMBATH CBA3b MEXKIY
pa3BUTHEM OHOJIOTUM M  COLUUAIBHO-PKOHOMHUYECKMMH U  HKOJOTHUUYECKUMHU
npoOjeMaMH 4YeIOBEYECTBA; OILICHUBATH IOCIEJICTBUS CBOECH JAESITEIBLHOCTH IO
OTHOILICHUIO K OKpY’Kallleld NpUpOAHON cpeae, COOCTBEHHOMY 3JI0pOBBIO M
3[I0POBBIO  OKPYXKAIOLIUX  JIOJIed; OOOCHOBBIBaTH W COOMIOJIATh  MEPBI
npodrakTk WHGEKIMOHHBIX 3a00J€BaHUM, TIpaBUia MOBEJICHUS B TIPHUPOJAC U
oOecrieueHus: 0€30IaCHOCTH COOCTBEHHOW KU3HEIEATEIbHOCTH B UPE3BbIYAMHBIX
CUTyallusiX TMPUPOAHOTO U TEXHOTEHHOTO  XapakTepa;, XapaKTepu30BaTh
COBPEMEHHbIEC HAYYHBIE OTKPBITUS B 00J1aCTH OUOJIOTHH;

pa3BUTHE Y 00YUAIONMINXCSl HHTEIJICKTYAIBHBIX U TBOPUYECKHUX CIIOCOOHOCTEH B
IpollecCe 3HAKOMCTBA C BBIJIAIOUIMMUCS OTKPBITUSAMHU U  COBPEMEHHBIMHU
UCCJICIOBAHUSMH B OWOJIOTHMH, PENIAEMBIMU €10 MpoOJIeMaMu, METO0JOTHEH
OMOJIOTUYECKOTO UCCIICIOBAHUS, TPOBEACHUSI SKCTICPUMEHTAIILHBIX UCCIIEOBAHUM,
perieHus: OMOJIOTMYECKUX 3a/lad, MOJEIHUPOBAHUA OHOJOTUYECKUX OOBEKTOB H
IIPOLIECCOB;

BOCIIUTaHUE Y OOYYArONINXCS [IEHHOCTHOTO OTHOIIEHUS K )KUBOW MPHUPOJIE B
IIEJIOM M K OTJCNBbHBIM €€ 00BEKTaM U SBJICHUSIM; (OPMUPOBAHUE HKOJIOTHIECKOM,



TeHETUYECKOW IPaMOTHOCTH, 00IIIEH KyIbTYphI MIOBEICHUS B IPUPOJIC; HHTETPAITUU
€CTECTBCHHO-HAYYHbIX 3HAHU;

npuoOpeTeHre  OO0y4yalomMMUCS ~ KOMIETEHTHOCTM B pallMOHAIHHOM
IPUPOAOIIONIH30BaHUH (COOIIIOICHHE TIPABIII TIOBEICHUS B IPUPO/IE, OXPAHBI BUIIOB,
9KOCUCTEM, Ouocdepsl), COXpaHEHUU COOCTBEHHOTO 3JI0POBbSI U  3JI0POBbBS
OKpyXaromux Jofe (coOmogeHuss Mep NpoPUIAKTHKKA — 3a00JeBaHUMH,
oOecrieueHne 0€30MaCHOCTH KU3HEAEATENbHOCTH B UYPE3BBIYAWHBIX CUTYyAIHSIX
OPUPOAHOTO M TEXHOTEHHOIO  XapakTepa) Ha OCHOBE  MCIOJIb30BaHUS
OMOJOTUYECKUX 3HAHUM U YMEHUHN B TOBCEHEBHOM KU3HU;

CO37laHME  YyCIOBUM  JUIsi  OCO3HAaHHOTO  BbIOOpa  0OyYaromuMUCs
UHIUBUIYaTbHON oOpa3oBaTenbHON TPaeKTOPHUH, CIOCOOCTBYIOLIEH
nocleayroneMy MnpoecCHOHATBPHOMY CaMOOMPEICICHUI0, B COOTBETCTBHH C
WHIVMBUAYaTbHBIMU HHTEPECAMH U ITOTPEOHOCTSIMHU PETHOHA.

OO11iee YnCI0 YacoB, OTBEICHHBIX Ha U3y4YeHHE OMOJIOTHUU Ha YTiyOJIeHHOM
YpOBHE cpeliHero ooluiero oopa3zoBanus, coctapisier 204 yaca: B 10 kimacce — 102
yaca (3 gaca B Hefieno), B 11 kimacce — 102 vaca (3 yaca B HeJleqo).

OT16op opraHu3alMoOHHBIX (OpPM, METOJIOB U CPEJACTB OOy4eHHUS OUOJIOTUU
OCYIICCTBIISETCS ¢ YYETOM CHEIUPUKH €r0 COJCP)KaHWs W HAMpaBICHHOCTH Ha
NpOAODKEHNE OWOIOTUYECKOTO 00pa3oBaHUS B OpPraHHM3AIUSAX CpPETHETO
po¢eCCUOHATILHOTO U BBICIIIETO 00pa30BaHUs.

O0s13aTeabHBIM yCIOBUEM ITPU 00YUEHUH OMOJIOTUU HA YIITyOJEHHOM YpOBHE
SBJISICTCSI TIPOBENICHNE JTA0OPATOPHBIX M TMPAKTHYECKUX paboT. Takxke ydactue
00y4JaroIMXcsl B BBIMOJHEHUU TPOSKTHBIX M YUEOHO-MCCIEN0BATEILCKUX PadoT,
TEMaTUKa KOTOPBIX ONPENCACTCS yUUTEIEM Ha OCHOBE UMEIOIIIUXCS MaTepHUaIbHO-
TEXHUYECKUX PECYPCOB U MECTHBIX MMPUPOTHBIX YCIOBUH.



COJEPKAHUE OBYUYEHUA
10 KUIACC

CopnepxaHue TmporpaMMbl, BBIICIIEHHOE KYPCU8OM, HE BXOJIUT B MPOBEPKY
rocyaapcTBeHHou utoroBoit arrectaruu (I'MA).

Tema 1. buoJsiorusi kKak HayKa

CoBpemeHHas 6MoJIoTHsI — KOMIUIEKCHasi Hayka. KpaTkas ucTopusi pa3BUTHs
Ouonornu.  buonormdueckue HAyKM M HM3y4yaeMble UMM MPOOJIEMBI.
OyHAaMEHTaJIbHbIEC, NPUKIAJHBIE M TIOUCKOBBIE HAy4HbIE HWCCIEIOBAHUS B
OHOJIOTHH.

3HaueHue OMOJOruU B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYUYHOM
kapTuHbl mupa. Ilpodeccun, cBszaHHble ¢ Ouoioruei. 3HaueHUe OUOJIOTUM B
NPAaKTUYECKON JIEATEIbHOCTH YEJOBEKAa: MEAUIMHE, CEINbCKOM XO35HCTBE,
MPOMBIIIJIEHHOCTH, OXPAaHE PUPOJbI.

JdeMoHcTpanuu

[Toptpetsi: Apuctorens, Teodpact, K. Jlunneit, XK. b. Jlamapk, Y. lapsun, V.
I'apsen, I'. Mennens, B. . Bepnanckuiu, U. I1. I1asnos, 1. 1. Meunukos, H. H.
Bagunos, H. B. Tumodees-Pecorckuii, [Ix. Yorcon, ®@. Kpuk, JI. K. benses.

Tabnuipel U cxembl: «CBsi3b OWMOJOTHU C JIPYTUMH HaykaMuy», «Cucrema
OMOJIOTUYECKHUX HAYK.

Tema 2. 7KuBble cUCTEeMbI U UX U3YYeHHE

JKuBpie cuCTEMBl Kak MOpeaMeT u3ydeHus Ouosioruu. CBOMCTBA KUBBIX
CHUCTEM: €IMHCTBO XHMHYECKOTO COCTaBa, JAUCKPETHOCTh M IEJIOCTHOCTb,
CJIO0XHOCTh W YIOPSAIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CAMOOpPTraHU3AIMs,
CaMOBOCITPOU3BEICHUE, PA3IPAKUMOCTh, U3MEHUYUBOCTh, POCT U Pa3BUTHE.

YpOBHM OpraHu3aldd KUBBIX CHUCTEM: MOJEKYJISIPHBIM, KIETOYHBIM,
TKAHEBbIH, OpraHU3MEHHBIN, MOMYISLIMOHHO-BUI0BOM, 9KOCHUCTEMHBIN
(Omoreonienotnueckuii), OuochepHsid. Ilpomeccrl, mpoucxosmue B IKUBBIX
cucremax. OCHOBHbIE NpU3HAKU KUBOro. JKu3Hb Kak (opMa cCylniecTBOBaHUS
Matepuu. Hayku, n3ydaroiye >KuBble CUCTEMBI HA Pa3HBIX YPOBHSIX OpraHU3AINY.

N3yuenue xuBbIX cucteM. MeToasl Omonornueckor Hayku. HaGmromenwue,
U3MEPEHUE, SKCIIEPUMEHT, CUCTEMATU3AIMsA, MeTaaHanus3. llonsaTre o 3aBucUMON u
HE3aBUCUMOW TniepeMeHHOU. IInaHupoBanme »skcnepumenta. [locranoBka u
npoBepka rumnote3. HyneBas runote3a. [lorstie BBIOOPKH M €€ TOCTOBEPHOCTD.
Pa3bpoc B Ouonormueckux naHHbIX. OIEHKa JOCTOBEPHOCTH IMMOJYUYEHHBIX
pe3yabTaroB. [IpuuMHBI UCKaXKEHUS PE3ylbTaTOB »JKcrnepumeHTa. I[loHsiThe
CTaTUCTUYECKOTO TECTA.

JdemMoHcTpanuu



Tabmuubr u cxembl: «OCHOBHBIE TIPU3HAKH >KH3HW», «buomornueckue
cuctembl», «CBOHCTBAa >KMBOM Marepum», «YPOBHU OpPraHU3alHUH KHUBOM
npuponb», «CTpoeHue KUBOTHOW KIETKW», «TKaHW >KUBOTHBIX», «CHCTEMBI
OpraHOB 4YeJIOBEUECKOro opranusma», «buoreomenos», «buocdepa», «Merombl
VU3YUYCHUS )KUBOU ITPUPOIBI».

O6opynoBanue: 1abopaTopHOE 000pYIOBaHUE ISl MPOBEACHUS HAOTIOICHUH,
U3MEPEHUH, IKCIIEPUMEHTOB.

IIpakTnueckass padora «lcnonp3oBaHWE pPa3IUYHBIX METOJOB MpPH
U3YYEHUHU KUBBIX CUCTEM.

Tema 3. buoJsiorusi KjieTku

Knerka — cTpykrypHO-QpyHKIIMOHaNbHAs eAuHUIA KuBoro. Mcropus
oTKpbITUs KiIeTku. Pabotel P. 'yka, A. Jleenryka. Knerounas teopust (T. ILIBanH,
M. Hneiinen, P. BupxoB). OCHOBHBIE MOJOXKEHUS COBPEMEHHOU KJIETOYHOM
TEOPUH.

Metoasl  MOJIGKYJISIPHOM M KJIETOYHOM  OMOJIOTMH:  MHKPOCKOIIHUS,
xpoMmatorpadus, 3eKTpodope3, METOJ MEYEHBIX aToMOB, audQepeHIHraibHOoe
HEHTPU(PYTUpPOBaHUE, KYyJIbTUBUPOBAHUE KIETOK. M3yuenue ¢huxcuposannvix
K1emoK. JAEKTpOHHasT MUKpockonusi. Kongoxanvnas muxpockonus. Bumanvroe
(npudicuznenHoe) uzyuenue Kiemox.

JdemMoHcTpanuu

[Toptpersr: P. I'yk, A. Jleenryk, T. llIBann, M. Illneiinen, P. Bupxos, K. M.
bap.

Tabnuipl u cxembl: «CBETOBOM MHUKPOCKOM», «DJIEKTPOHHBIM MUKPOCKOT,
«Hcropus pa3BUTHS METOAO0B MUKPOCKOITUI.

O0opynoBaHue: CBETOBOW MHMKPOCKOI, MHKpPOIpEnapaTbl pPacTUTENbHBIX,
KUBOTHBIX U OAKTEpPUATIBLHBIX KIETOK.

IIpakTnueckas padora «M3yyeHue METONOB KJIETOYHOM OHOJIOTHH
(xpomarorpadus, snexrpodopes, muddepeHmaTbHOE IEHTPUPYTHPOBAHUE,
[TLIP)».

Tema 4. XumMuueckasi OpraHu3anus KJIeTKU

XUMUYECKAN COCTaB KIETKHM. Makpo-, MUKPO- U YJIbTPAMHUKPOIJIEMEHTHI.
Boga u e€ ponb Kak pacTBOpUTENS, pEareHTa, y4aCTHE B CTPYKTYPUPOBAHUM KIIETKH,
TEIUIOPErysaIuu. MuHEpallbHbIC BEIECTBA KJIETKH, UX OMOJIoTHYecKast posib. Poib
KaTUOHOB U AaHUOHOB B KJIETKE.

Opranuyeckne BellecTBa KIETKU. buonornueckue mnonauMmepsl. benku.
AMUHOKHUCTIOTHBINA cocTaB 0enkoB. CTpyKTyphl OeTKoBON MoOseKyibl. [lepBuunast
CTpyKTypa Oeika, MeNnTUAHas CBi3b. BTopuuHas, TpeTU4Has, YETBEPTHUUHAS
ctpyktypbl. Jlenarypamms. CpoiictBa ©OenkoB. Kriaccudukamms — Oenkos.
buonornueckue Qpynkumu 6enkoB. /Ipuonsi.



VYraesoasl. MoHOCaxapu/pl, IMCaXapUibl, OJIMTOCAXapPUIbl U TIOJIUCAXAPUIBI.
OO0muii TUTaH  CTpoeHHUS W (PUBUKO-XUMUYECKHE CBOMCTBA  YIJIEBOJIOB.
buonoruyeckre GyHKIUU YTIIEBOIOB.

Jlunuael. ['uapodunsHO-rUAPOdOOHBIE cBOMCcTBA. Knaccudukarus nunumos.
Tpurmuuepunsl, Qocomunuasl, BOCKH, CTEpouabl. buonmornyeckue QyHKIMH
aunuaoB. OOmIye cBOMCTBAa OMOJOTHYECKUX MEMOpPaH — TeKy4eCTh, CIOCOOHOCTH K
CaMO3aMbIKaHHIO, TTOIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK u PHK. CrpoeHue HYKJIEMHOBBIX KHCIIOT.
Hyxneorunel. Ilpunnun komrmuiementapHoctd. IlpaBuno Yapradda. Crpykrypa
JIHK — nBoitnas cniupasib. MectoHnaxoxaenue u ouonornueckue pynknuu JTHK.
Buaesl PHK. ®yukuun PHK B knetke.

Crpoenne moiekynsl AT®. Makposprudyeckue cBsizu B moiiekyine ATO.
buonornyeckue ¢pynkuuu AT®. BoccTaHOBIEHHbIE TEPEHOCUUKH, UX (PYHKIIUU B
Kietke. [pyeue nyxneozuompugocgamor (HT®). CexenupoBanue JJHK. Memoowv
2EHOMUKU, MPAHCKPUNTNOMUKU, NPOMEOMUKU.

CrpyktypHas Ouojorusi: OMOXMMHYECKHUE U OMO(U3NYECKUE UCCIIEIOBAHUS
cocTaBa UM TMPOCTPAHCTBEHHOW CTPYKTYphl OuoOMoOsekyl. Mooeruposarue
cmpyKkmypul U QYHKyuil OUOMONEKYT U uUx Komniekcos. Komnvromepnulti ousatin u
Opeanuyeckull cCunme3s OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

JdemMoHcTpanuu

[Toptpertsr: JI. [Tonunr, x. Yorcon, @. Kpuk, M. Yunkunc, P. ®pankinun, O©.
Conrep, C. [Ipy3unep.

Juarpammel: «PactipeienieHue XUMUYECKUX 3JIEMEHTOB B HEXKHUBOU MTPUPOJIEY,
«PacnipenieneHue XUMHUUECKUX JIEMEHTOB B JKUBOU MPUPOIE.

Tabmunel u cxemsl: «llepronuueckass TabnuIa XUMUYECKUX JJIEMEHTOBY,
«CtpoeHune MoJleKynbsl BOIb», «BemecrBa B coctaBe opranu3moBy», «CTpoeHUE
MOJIEKYNbl  Oenka», «CTpyKTyphl OENKOBOW MOJIEKYJbD», «CTpOCHHE MOJIEKYI
yriaeBosioB», «CTpoeHue MOJEKyl JunuaoBy, «HyKIeMHOBBIE KUCIOTHIY,
«Ctpoenne Monekysibl ATO».

ObopynoBaHue: XUMHUYECKas OCyJa U 000pyJ0BaHHUE.

JlabopaTtopnas padora «O0HapyxeHHEe OCITKOB C TOMOIIBI0 KAYECTBEHHBIX
peakuumny.

JlabopaTopHasi padora «VccienoBaHue HyKJIEMHOBBIX KUCTIOT, BbIJIEIEHHBIX
U3 KJIETOK Pa3JIUYHbIX OPTaHU3MOB.

Tema 5. CTpoenue n GQyHKIUM KJIETKH

Tunbl KIETOK: JyKapuoThyeckas U mpokapuotuyeckas. CTpyKTypHO-
(byHKITMOHAIbHBIE 00Pa30BaHUSI KIICTKH.



CrpoeHure MpoKapuoOTHUECKOM KiIeTKu. KitleTrouHas creHka 6akTepuii u apxeil.
OcoOeHHOCTH CTpPOCHHsI TEeTepOTpPOHON U aBTOTPOPHON MPOKAPUOTUUECKUX
KJIETOK. MecTO 1 poJIb MPOKapHOT B OMOIIEHO3aX.

Crpoenne u HyHKIIMOHUPOBAHKUE dyKapuoTHUUeCcKoi kieTku. [1ma3zmMarnyeckas
MeMOpana (masmaiiemma). CTpyKTypa mja3mMaTHueckoi memMOpanbl. TpaHcmopT
BEIIECTB Uepe3 MIa3MaTuiecKyto MeMOpany: naccuBHbIN (nuddysus, obnerayéunas
muddy3us), akTUBHBIA (NIEPBUYHBIA W BTOPUYHBIM AaKTUBHBIA TPAHCIIOPT).
[Tonynponuniaemocts MeMOpaHbl. PaboTa HaTpuii-KaaueBoro Hacoca. DHIOIUTO3:
NUHOIMTO3, (paroruTo3. Dk3omuTo3. Kinerounas crenka. CtpykTypa U (QyHKIHUH
KJIETOYHOUM CTEHKH PACTEHU, rprOOB.

Huromnnazma. [{utozons. Lurockener. JIBuxenue nuuroruiazmbel. OpraHOUIbI
kieTkd. OqHOMEeMOpaHHBIC OPTaHOUIBI KIIETKH: dHAoIIa3MaTnyeckas cetb (DI1C),
anmapar [ onbIKW, JIM30COMBI, HMX CTpoeHHE U (GYHKIUHA. B3auMocBs3b
OJIHOMEMOpPAHHBIX OPraHouJoB KieTkh. CTpoeHHe TpaHyISIPHOrO PETUKYJIyMa.
Mexanusm nanpasnenus 6eaxos ¢ IIIC. CuHTe3 pacTBOPpUMBIX OeikoB. CUHTE3
KJIETOYHBIX MeMOpaH. ['akuit (arpanyIsspHbIN ) SHAO0IIIA3MAaTUYECKUI PETUKYITYM.
Cekperopnas ¢ynkuust annapara [onbmxu. Moougukayus benxkos 6 annapame
Tonvoorcu. Copmuposka benkos 6 annapame Ionvoxcu. TpaHCTIOPT BEIIECTB B
kieTke. Bakyonu pactutenbHbixX ki1eTok. Knerounsiii cok. Typrop.

[TomyaBTOHOMHBIE ~ OpPraHOWIBI  KICTKH:  MHTOXOHIPHH,  IUTACTHIBI.
IIpoucxoocoenue mumoxonopuii u niacmud. Cumouocenes (K.C. Mepesckosckuti,
JI. Mapeynuc). Ctpoenne U (yHKIIMM MUTOXOHIpuM u mnactull. llepBuunsle,
BTOPUYHBIC U CIIOKHBIC TNIACTUAB (POTOCUHTE3UPYIOMINX SYKAPUOT. XJIOPOTIACTHI,
XPOMOIIIACTHI, JEUKOIIIACTHI BHICIIMX PACTEHUM.

HememOpanubie opranouasl kiaetku CTpoeHrne U (PyHKIUU HEMEMOpPAHHBIX
OpraHOM]IOB KJICTKH. PuGocompr. IIpomesrxcymounvle Quramenmo.
MukpodunaMeHTsl. AKmuHosvle Muxkpoguiamenmol. MBIIEYHBIC  KIETKH.
AxmuHosbie KoMnoneHmuvl HemvlueyHvlx Kiemox. MukporpyOouku. Kiertounsrii
nentp. CTpoeHWe © JABWKCHHE KIYTUKOB UM PECHUYCK. MUKpPOTPYOOUKH
nuToruiazmel. Llentpuons. benku, accoyuupoganmvie ¢ Mukpoguiamenmamu u
muxpompyoouxamu. Momopuuvle benxu.

Anpo. Obonouka sapa, XpOMaTHH, KapHOILJIa3Ma, SAPBILIKH, KX CTPOCHUE U
bynkuu. SAnepueiii  OenkoBbIi MaTpukc. IIpocTpaHCTBEHHOE pPacHONOKEHHUE
XpoMocoM B HHTepha3HOM siApe. JIdyxpomamuu u cemepoxpomamur. benku
XpOMaTHHA — THUCTOHBI. Jlunamukxa si0epHol 060a0uKu 6 mumose. AHoephbiii
Mpaucnopm.

Krnerounsie BrimroueHusi. CpaBHUTENbHAS XapaKTEPUCTUKA KIETOK DYKapHUOT
(pacTUTENBHOM, )KUBOTHOM, TPUOHON).

JdemMoHcTpanuu



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

Tabmuubr u cxembl: «CTpoeHHE DYKapUOTHUECKOW KIeTKn», «CTpoeHwue
KUBOTHOM  KJIEeTKW», «CTpoeHHe  pacTUTENbHOM  KiIeTkn», «CrTpoeHue
MUTOXOHJIpUNY, «A1po», «CTpoeHrne NpoKapuOTHUYECKON KIIETKNY.

O6opynoBaHue: CBETOBOM MHKPOCKOI, MHKpPOIpENnapaThl pPacTUTEIbHBIX,
KUBOTHBIX KJIETOK, MHUKpOIIpEnapaThl OaKTepruaIbHbIX KIETOK.

JlabopaTtopnass pabora «M3ydeHne CTpOEHHS KIETOK Pa3JIMYHbBIX
OpTraHU3MOB.

IIpakTnueckasi padora «l3ydeHrne CBOMCTB KJIETOUYHONH MeMOpaHbI».

JlabopaTopnasi pabdora «VcciaegoBanue IMasmoiiu3a W JACTUIA3MOJIM3A B
PACTUTENBHBIX KIIETKAX).

IIpakTnyeckas padora «/3yueHue ABMKEHUS LIUTOIIA3MbI B pACTUTEIBHBIX
KJIETKaX).

Tema 6. O0OMeH BelecTB M MPeBPallleHUE JHEPTUU B KJIETKE

AccUMUIIALNS U IUCCUMUIIALIMS — IBE CTOPOHBI MeTabosn3ma. Tunsl oOmMeHa
BEILIECTB: aBTOTPO(MHBIN U rerepoTpodHbI. YuacTue Kuciopoaa B OOMEHHBIX
npoleccax. JHepreTudeckoe obOecrnieueHue KieTku: npespamienue ATD B
oOMeHHBIX Tporeccax. DepMEeHTAaTHUBHBIA XapakTep peakiuil KJIECTOYHOIO
Merabonn3ma. DepMeHThl, UX CTPOCHHE, CBONCTBA U MEXaHHU3M JICUCTBUSI.
Kodepmentrl. Otnuuns GpepMeHTOB OT HEOPraHMYECKUX KaTain3atopoB. benku-
AKTUBATOPbl M OEIKU-UHTHOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEpMEHTATUBHBIX
peakLMii OT pa3IHYHbIX (PAKTOPOB.

[lepBuuHBIA CHUHTE3 OPraHUYECKHX BeEHIECTB B KieTke. dorocuHTeEs.
AHOKcuceHHbIl U OKcueeHHblli pomocunme3 y oOaxkmepuii. Ceemocodouparoujue
nUCMeHMbl U NUSMEHMbl PeakyuoHHo20 yeumpa. Ponb XJIOPOIUIACTOB B MPOLECCE
¢dorocunreza. CBeroBas u TeMHOBas a3pl. Pomoodvixanue, Cz-, Cs- u CAM-munuvt
Gpomocunmesa. [IpogykTHBHOCTH oTOCHHTE3a. BiusHue pa3nuyHbix pakTopoB Ha
CKOpOCTh (poTOCHHTE3a. 3HaUECHHE (POTOCHHTESA.

XEMOCHHTE3. Pa3noobOpasue OpPraHU3MOB-XEMOCUHTETHKOB:
HUTPUPUITUPYIOIHUE OaKTEPUH, KEIE300aKTEepPHH, CepoOaKTepru, BOJOPOIHBIC
OakTepun. 3HAYCHUE XEMOCHHTE3A.

AnaspoOnbie opraHu3mbl. Buabl Opoxenusi. IlpomykTel OpokeHHS U UX
UCIIOJIb30BAaHUE YEIIOBEKOM. AHA’pOOHBIE MHUKPOOPTAHU3MBI KaK OOBEKTHI
OMOTEXHOJIOTHH M BO30YAUTEIN O0JIC3HEH.

AdpoOHBIE OpTraHU3MBI. Oranbl HSHEPTreTUYECKOTO oOMeHa.
[ToaroroBurenbHbIN 3Tamn. [ THMKOIN3 — OECKUCIOPOIHOE PACIICIUICHUE TIIFOKO3HI.

buonornueckoe OKuCIEHHE, WM KIETOYHOE JbIXaHUE. POIbp MUTOXOHIpUN B
nporeccax Ouonoruueckoro okucienus. Luknnueckue peakiuu. OKUCIUTENbHOE
dbochopunupoBanue. Iuepausn memobpannozo epaduenma npomoros. Cunmes ATD:



paboma npomouuou ATD-cunma3zvl. [lpenmyniecTBa a’poOHOro myTu oOMeEHa
BEIIECTB Tepel aHadPOOHBIM. D(H(PEKTUBHOCTH IHEPTETUUECKOTO OOMEHA.

JdeMoHcTpanuu

IMoptpersr: k. Ilpuctnu, K. A. Tumupsaszes, C. H. Bunorpanackuii, B. A.
Ourenbrapar, [1. Mutuenn, I'. A. 3aBap3uH.

Tabnuubl u cxembl: «DoTOCUHTE3Y, «IHEPreTUUecKuii oomMen», «buocunres
oenka», «CtpoeHue pepMeHTa», « XeMOCUHTE3Y.

O6opynoBaHue: CBETOBOM MUKPOCKOI, O0OpYAOBaHHE Ui MPUTOTOBICHHUS
MOCTOSIHHBIX M BPEMEHHBIX MUKPOIIPENapaToB.

JlabopaTtopHnas padorta «/3ydyeHne KaTaTuTH4eCKON aKTUBHOCTH ()EPMEHTOB
(Ha mpuUMepe aMuiIa3bl UK KaTanasbl)y.

JlabopaTopnasi pabora «/3yyeHue ¢GEepMEHTATUBHOIO pacCUICIIICHUS
NEPOKCHIA BOJOPOJA B PACTUTEIBHBIX U dKUBOTHBIX KIIETKAX).

JlabopaTtopnasi pabora «CpaBHeHue mpolieccoB  (GOTOCHHTE3a W
XEMOCHHTE3a.

JlabopaTopHasi padoTa «CpaBHEeHHUE MTPOIIECCOB OPOKECHUS U JBIXAHUS.

Tema 7. HacaeacrBennass uHgopmManus U peaju3anus eé B KJIeTKe

Peakuuu matpuuHoro cuHTe3a. [IpUHIMI KOMIUIEMEHTAPHOCTH B PEAKIIUSIX
MaTpUYHOTO cuHTe3a. Peanuszanus HacieacTBeHHOW nHopmanuu. ['eHeTndeckuit
KOJZ, ero cBoucTBa. TpaHckpunuusa — MaTtpuunbii cuHTe3 PHK. IlpuHnmmns
TPAHCKPUMIUU: KOMIUIEMEHTAPHOCTh, AHTHUIAPAICIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunvix PHK 6 sykapuomuueckou knemke. Hexooupyrowue PHK.

Tpancisauus u e€ stansl. Yuactue TpancnoptHeix PHK B 6nocunrese Genka.
VYcnoBus OuocuHTe3a Oenka. KoaupoBanwe amuHOKHMCIOT. Posb pubocom B
OonocuHTe3e Oenka.

Coepemennvie npeocmasnenusi o cmpoeruu 2enog. OpraHuzanus reHoma y
NPOKAPUOT W 3YKApHOT. Perynsiusi akTUBHOCTH T'€HOB Yy MpoKapuoT. ['mmoresa
onepona (. XKakob, XK. Mano). Morexynsapuvie mexanuzmvl IKCNPeCcuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pezynayuu pabomsi cenos. Perynsius 0OMEHHBIX
IIPOLECCOB B KieTKe. KneTounslii romeocTas.

Bupycer — Hekerounsie (GOpMBI )KU3HUA U 00IUTaTHBIC Tapa3uthl. CTpoeHue
IPOCTBIX U CIOXKHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaroB. KusHenHbvlll YUk
JIHK-cooeporcawux eupycos, PHK-cooepocawux eupycos, 6akmepuogpazos.
Obpamuas mpanckpunyus, pesepmasd, uHmezpasa.

Bupycnsbie 3a0oneBanus yenoBeka, >kuBoTHbIX, pacteruii. CITN/, COVID-19,
COIMAJIbHBIC U MEIAUITMHCKUE MTPOOTIEMBI.

Buoungpopmamuxa: unmeepayus u aumaiuz oonvuux maccueog («bigdatar)
CMPYKMYpHuIX Ouoi02udeckux oanusix. Hanomexnonoeuu 6 buonocuu u meouyume.
IIpoepammupyemvie hynkyuu denxos. Cnocobsbt 00cmasku 1ekapcma.



JdemMoHcTpanuu

[Toptpetsr: H. K. Komnbios, /1. . IBaHOBCKH.

Tabmuiel u cxembl: «brocuHTe3 Oenkay, «I'eHeTHUYeCKU Koy, «BUpych»,
«bakrepuodarm.

IIpakTnueckas padora «Co3naHue MOJIETN BUPYCay.

Tema 8. )Ku3HeHHBIN HUKJI KJIETKH

Knerounsii 1uki, ero mnepuoabl W peryisiuua. Wutepdaza u  MuUTO3.
Oco0OeHHOCTH TpolleccoB, MpoTekarommx B uHTepdase. IloaroroBka KieTku K
neneHuto.  IlpecuHretndeckuidi  (MOCTMHUTOTHYECKHH), CHUHTCTHYECKUM U
MOCTCUHTETUYECKHM (MMPEMUTOTHUYECKUI) epUo bl UHTEP(A3HI.

Matpuunsiii cunte3 JHK — pennukanus. [Ipunnunsr perukanuu JIHK:
KOMIUIEMEHTApHOCTh,  IOJIYKOHCEPBAaTUBHBIM  CHHTE3, AHTUIAPAIIIEIBHOCTD.
Mexannsm perukanuu JITHK. Xpomocomel. Ctpoenue xpomocoM. Tenomepsl u
TeaoMepa3za. XPOMOCOMHBIM Ha0Op KJIETKM — KapuoTUIl. JIUIJIOWAHBIA W
rariougHbeli  HaboOpsl  XpoMocoMm. ['omosiormunble  xpoMocombl. [lonoBbie
XPOMOCOMBI.

Jlenenue kieTku — MUTO3. CTaguy MUTO3a U MPOUCXOASIIHNE B HUX ITPOLIECCHI.
Tunbl Muto3a. KapnoknHes u IUTOKMHE3. buonornyeckoe 3HayeHne MUTO3A.

Perynamusa mutothueckoro nukiaa kietku. [Iporpammupyemas kiaeTtodyHas
rudenp — arnomnros.

Kinerounoe s1po, XpoMocombl, (DYHKIHMOHAJIbHAsI T€HOMUKA. Mexanuzmbi
npoaugepayuu, oughgepenyuposku, cmaperus u euberu kiemox. «lL{ugposas
Kemkay» — buoungopmamuyeckue mooenu GyHKYUOHUPOBAHUSL KIeMKU.

JdemoHcTpanumn

Tabmuubl 1 cxeMbl: «Ku3HEHHBIM LUK KIETKW», «Mutos», «CtpoeHue
xpomocomy, «Pemmmkarusa JJTHK.

ObopynoBaHue: CBETOBOM MUKPOCKOII, MUKpOMpenaparsl: «MHUTO3 B KIeTKax
KOPEUIKa JIyKay.

JlaGoparopHas padora «3yuenne = XpOMOCOM  Ha  TOTOBBIX
MHUKPOIPENapaTaxj».

JlabopaTopHasi pa6ora «HaOmoneHne MUTO3a B KJIIETKaX KOHYMKA KOPEIIKa
JdyKa (Ha TOTOBBIX MHUKpPOIIpEnaparax).

Tema 9. CTpoenue u GpyHKIUM OPraHM3MOB

buonornueckoe pa3HooOpasue OpPraHU3MOB. OnHOKIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOYHBIE OPTaHU3MBI.

Oco0eHHOCTH CTPOCHUS U KU3HEACSITEIbHOCTH OTHOKIIETOYHBIX OPTaHU3MOB.
bakTepun, apxeu, OJHOKJIETOUYHBIE TPUOBI, OJHOKIETOYHBIE BOJOPOCTH, IPYTHE
npoTucThl. KoJIOHHanbHbIE OPraHU3MBI.



B3auMocBsa3p 4acTei MHOIOKJIETOYHOIO OpraHu3ma. TKaHW, OpraHel M
cucteMbl opranoB. OpraHusM Kak eIMHoe 1enoe. ['omeocTas.

Txanu pactenuii. TUIIBI paCTUTENBHBIX TKAHEH: 00pa3oBaTelibHAas, TOKPOBHAS,
POBOJIAIIAs, OCHOBHAsl, MexaHuueckas. OCOOGHHOCTH CTPOCHHUs, (PYHKIUH U
pPAacHoJIOKEHUS TKAHEN B OpraHax PacCTCHUMU.

TKaHM KUBOTHBIX U YEJOBEKA. THIIBI KUBOTHBIX TKAHEW: JMUTEIHAIIbHAS,
COEeIMHUTENbHASA, MbIlIeuHasi, HepBHas. OCOOEHHOCTH CTpoeHUs, QYHKIUNA WU
pPAacroJIOKEHUS TKAHEN B OpraHax KUBOTHBIX U YEJIOBEKA.

Opransl. BereratvBHble M TI'€HEpaTUBHBIE OpraHbl pacTeHuil. Opranbl H
CHCTEMBI OPI'aHOB XUBOTHBIX U 4esioBeKa. D yHKIIMM OPraHOB U CUCTEM OPraHOB.

Onopa Tena opranusmoB. Kapkac pacteHuil. CKeleTbl OJHOKJIETOYHBIX WU
MHOT'OKJIETOUHBIX )KUBOTHBIX. HapyXHbIil 1 BHYTpeHHUH cKeyneT. CTPOSHUE U TUIIbI
COE€JIMHEHUS KOCTEH.

JIBokeHne  opraHu3mMoB.  JIBMOKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
aMEOOUHOE, KTYTUKOBOE, PEeCHUYHOE. [IBM)KEHHE MHOTOKJIETOYHBIX PACTCHUM:
TPONM3MBl M HACTUU. JIBUKEHHME MHOTOKJIETOYHBIX JKMBOTHBIX M YEJIOBEKA:
MblmieuHast cucrema. Pediiekc. CkeneTHbIE MBIIIIBI U UX padoTa.

[Tutanue opranu3moB. llornomenne Boapl, YIIIEKUCIOro ra3a 1 MUHEPAIbHBIX
BEIIECTB  pacTeHusiMu.  [lutaHue  KUBOTHBIX.  BHyTpumomoctHoe u
BHYTPUKJIETOUHOE MHuIleBapeHue. [IuTaHne mO3BOHOYHBIX >KUBOTHBIX. OTAEINbI
MUIIEBAPUTENIBHOTO TpakTa. [lumeBaputenpHbie xene3bl. [luiieBapuTenbHas
CHUCTEMA YEJIOBEKa.

Jlpixanue opranu3mMoB. Jlpixanue pacteHui. Jlpixanue >xuBOTHBIX. [{uddy3us
ra3oB 4€pe3 MOBEPXHOCTh KiIeTKH. KoxxHoe npixanue. [[pixarenbHas TOBEPXHOCTD.
KabepHoe u nérounoe apixanue. /[prxaHue mMo3BOHOYHBIX KUBOTHBIX U YEIOBEKA.
DBOJIOLIMOHHOE  YCIIOXKHEHUE CTPOCHUS JIETKUX ITO3BOHOYHBIX IKHUBOTHBIX.
JlpixaTenpHass cucTeMa 4YesioBeKa. MeXaHW3M BEHTWIALMU JETKUX y NTHILl U
MJIEKONUTAOUX. Perynsius apixanus. J{pixaTeabHble 00bEMBI.

TpaHCIIOPT BEIIECTB y OpPraHM3MOB. TpPaHCIOPTHBIE CUCTEMBI PACTCHUM.
Tpancnopt BemecTB y KUBOTHbIX. KpoBeHOCHass cucrema u €€ OpraHbl.
KpoBeHocnass cucrema TMO3BOHOUHBIX JKMBOTHBIX U denoBeka. Cepaue,
KPOBEHOCHBIE COCYJIbI U KpoBb. Kpyrum kpoBooOpamieHus. IBOJIOIUOHHBIE
YCIIO)KHEHUSI CTPOCHHSI KPOBEHOCHOM CHUCTEMBI IMMO3BOHOYHBIX JKUBOTHBIX. PaboTa
CepAla U €€ PEryslusl.

Briaenenue y opranusmos. Belienenue y pactennil. Beiienenue y ;KUBOTHBIX.
CokparutenbHble Bakyonu. Opranbl BbiaeiaeHus. DuibTpanus, cekpeuuss u
oOpaTHO€ BCachIBaHME KAaK MEXaHM3Mbl PabOTHI OpPraHoB BbieieHUs. CBS3b
IIOJIOCTU Tejla C KPOBEHOCHOW M BBIACIUTEIBHOM cUCTEMamu. BblaeneHue y



MO3BOHOYHBIX JKUBOTHBIX W dYenoBeka. [louku. CtpoeHue u ¢GyHKIIMOHUPOBAHHUE
HeppoHa. OOpa3oBaHUE MOYHU Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3MoB. CHopsl
OaKTepuil U MUCTHI MPOCTEHIIMX. 3alUTa y MHOTOKJIETOUHBIX pacTeHuil. Kytukyna.
CpencTBa MacCUBHON M XUMUYECKOM 3alIUThl. OUTOHIIUIBI.

3ammTa y MHOTOKIJIETOYHBIX JKHUBOTHBIX. [IOKpOBBI M WX TNPOU3BOIHBIE.
3amura opranu3ma ot Oonesnei. UMmyHHast cuctema denoBeka. KieTouHbll u
I'YMOpaJIbHBIH UMMYHUTET. BpoXI€HHBIH W TPUOOPETEHHBIM crerudUIecKuii
UMMYHUTET. Teopusi KIoHaJIbHO-celeKTuBHOTO uMMyHuTera (I1. Dpmux, ®. M.
bepuer, C. Tonerasa). BocnanurenbHble OTBEThI OpraHu3MOB. PoJib BpoXkIEHHOTO
UMMYHHUTETA B pa3BUTUU CUCTEMHBIX 3a00J1€BaHUN.

Pazmpaxxumocte W perymsiuus y  OpraHu3moB. Pasnpaxumocts y
OJIHOKJIETOYHBIX OPraHU3MOB. Takcuchl. PazapaxuMoCTh U perynsuus y pacTeHUN.
PocTtoBble BemiecTBa U UX 3HAUYCHUE.

HepBhHasi cucrema u pediektopHas peryysiius y >XKUBOTHbIX. HepBHas
CUCTEMA U €€ OTIENbl. DBOIIOLMOHHOE YCIOKHEHUE CTPOCHUSI HEPBHOW CUCTEMBI Y
KUBOTHBIX. OTIENbl TOJIOBHOTO MO3Ta IMO3BOHOYHBIX >KUBOTHBIX. Pediiexc wu
pediexTopHas ayra. be3ycioBHbIe U YCIOBHBIE pe(IICKCHI.

['ymopanibHas peryssdinus U SHJIOKPUHHAs CUCTEMa YKUBOTHBIX W YEJIOBEKA.
JKemne3pl 53HAOKPUHHOM CUCTEMBI M X TOPMOHBI. JleiicTBrE TOPMOHOB. B3anmocCBs3b
HEPBHOW M SHAOKPUHHON cucteM. ['unoranamo-runodusapHas cucrema.

JdemoHcTpanumn

[Toptper: U. I1. I1aBnos.

Tabmuupbl u cxembl: «OIHOKJIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHBIE
Bogopocnn», «bakrepum», «lIpocrenmmey», «OpraHbl LBETKOBBIX PACTEHUN,
«CucrteMbl OpPraHoB TO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee cTpoeHue
HaceKoMbIx», «TkaHu pactenuit», «KopHeBblie cuctembl»y, «CTpoeHue crTedis,
«CtpoeHue JNUCTOBOM IMIIACTUHKWY», «TKaHM >XKUBOTHBIX», «CKENET 4YeIOBEKay,
«IInmeBapurenbHas cucrema», «KpoBeHOcHass cucrema», «JlpIxarenbHas

CHUCTEMa, «HepBHas CHUCTEMA, «Koxay, «Mpleunas CHUCTEMA,
«BplenurenbHas cUCTeMay, «DHAOKpUHHAsA cucteMa», «CTpPOCHHME MBIIIIIbI,
«Ammynurter»,  «Kuiieunomonoctusie», «CxeMa  NHUTaHUS  PacTEHUN,

«KpOBEHOCHbBIE CHCTEMBI [IO3BOHOYHBIX KUBOTHBIX», «CTpPOCHHE THUIPHDY,
«Crpoenue mnaHapum», «BHyTpeHHee cTpoeHue 0XKAeBOro 4epBsi», «HepBHas
cuctema peio», «HepBHas cucrema sarymkw», «HepBHas — cuctema
npecMmbikatomuxcs», «HepBHas  cucrema  nTuiy, «HepBHas — cuctema
MIIEKOTITaroIX», « HepBHast cuctema uenoBekay, «Pedexcy.

O6opynoBaHue: CBETOBOM MHUKPOCKON, MHUKPOIpPENnapaTshl OJIHOKIECTOYHBIX
OpraHU3MOB, MUKpPOTMpENapaThl TKaHEH, PaKOBHHBI MOJITIOCKOB, KOJUICKIIUU



HACEKOMBIX, UTJIOKOXKHUX, KUBBIE JK3EMIUISIPhl KOMHATHBIX PACTCHHM, repOapuu
pacTeHHMil pa3HbIX OTACJOB, BIAXHbIE NpenapaTbl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUJICKIIMK OECMO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YeJIOBEKa,
o0opyioBaHHUE JJIsl IEMOHCTPALlMU TOYBEHHOTO U BO3/IYIIIHOTO IMUTAHUS PACTEHUH,
pacuieruieHus Kpaxmaiia u OeJIKOB MOoJ1 IeHCTBUEM (PEPMEHTOB, 000OPYAOBAHUE JIJIS
JEMOHCTpALMU OIBITOB MO U3MEPEHUIO )KU3HEHHOW EMKOCTH JIETKUX, MEXaHH3Ma
IBIXATEJIbHBIX JBUKEHUM, MOJIENI TOJIOBHOTO MO3Tra Pa3jNYHbIX JKUBOTHBIX.

JlaGopaTopHasi pabora «/3ydyeHue TKaHeil paCTCHUIN».

JlaGopaTopHasi pabora «/3ydyeHue TKaHEH )KUBOTHBIX).

JlabopaTopHasi padora «/3yueHrne OpraHoB UBETKOBOTO PACTECHHUS.

Tema 10. Pa3MHo:KeHne ¥ pa3BUTHE OPraHU3MOB

®opMbl pa3MHOXKEHHUSI OpraHU3MOB: Oecrosioe (BKJIIOYas BEreTaTUBHOE) U
nojioBoe. Buasl  Oecnosioro  pa3MHOXKEHHUS:  I[OYKOBAaHUE,  CHOPYJISIIUS,
dbparMeHTalus, KIOHUPOBAHUE.

[TonoBoe paszmuHoxxkeHue. IlonoBble KIeTkW, win rametsl. Meio3. Craaun
Mmero3a. [loBenenue xpomocoMm B Meiiosze. KpoccnHrosep. bronornuecknii CMbICI
M€No3a M TOJOBOr0 mpouecca. Meno3 M ero MeCcTo B XKU3HEHHOM IMKJIE
OpraHU3MOB.

IIpenzaponsliieBoe pazputue. I'amerorenes y ;xuBOTHbBIX. 11010BbIE KeEne3bl.
OOpa3oBaHue U pa3BUTHUE MOJOBBIX KiIeTOK. CriepmaToreHes u oorenes. CtpoeHue
MOJIOBBIX KJIETOK.

OmnofoTBOpeHHEe U SMOPUOHAIBHOE pa3BUTUE JKUBOTHBIX. CrocoObl
OIUIOZIOTBOPEHMUS: HApYKHOE, BHYTpeHHee. [lapTenorenes.

NHauBulyallbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DOMOPHOJIOTHS — HAayKa
0 Pa3BUTUU OpPraHU3MOB. Mopgpozcenez — 00Ha U3 21a8HbIX NPOOIEM IMOPUOTOSUL.
Konyenyuss mopgocenoe u modenu mopghocenesza. Cragum >MOpuUOreHesa
KUBOTHBIX (Ha mpumepe Jjarymku). [pobmenuwe. Tumbr  npoOGreHus.
Jlemepmunuposannoe u HedepmuHuposanmnoe Opobaenue. brnacmyna, munwi
onacmyn. OCOOCHHOCTH JAPOOJICHUS MIIEKONMHUTAIOUIUX. 3apOAbIIIEBbIE JIUCTKU
(ractpysisinust). 3akiiajika OpraHOB M TKaHEW U3 3apOIbIIIEBbIX JTUCTKOB. B3anmHoe
BIUSHUE YacTeW pa3BUBAIOIIECTOCS 3apojbliia (dMOpHOHATbHAS WHIYKITUS).
3aknazka IUTAaHA CTPOEHMS JKMBOTHOIO KaK  pPe3yJibTaT HEepapXUUYECKHUX
B3aMIMOJICHCTBUI TEHOB. BimsiHue Ha SMOpPHOHAIBHOE pa3BUTHE Pa3TUYHBIX
(akTOpOB OKpY’KaIOIIEH CPEIbI.

Poct u pasButue xuBOTHBIX. llocTamOpuonanbHbIl nepuoj. [Ipsamoe u
HenpsMoe pasButhe. PaszButue ¢ MeramMopdo3oM y OECHO3BOHOUHBIX U
NO3BOHOYHBIX >KMBOTHBIX. BHOJOrmyeckoe 3HAYEHHE NPSIMOr0 U HEMNPSMOIO
pa3BUTHUA, UX PACHpOCTpaHEHUE B Mpupoje. Tumbl pocTa KUBOTHBIX. DakTopbl
PETYISIUU POCTA )KUBOTHBIX U YesnoBeka. CTaguu mocTaMOPHOHAIIBHOTO Pa3BUTHS



y JKMBOTHBIX U yenoBeka. [lepnoabl oHTorenesa uenoBeka. CTapeHre U CMEPTh KaK
OMOJIOTUYECKUE MPOIIECCHI.

Pasmuoxxenne u pasButue pacrenuit. ['ametodutr u crnopodur. Meiio3 B
YKU3HEHHOM ITMKJIe pacTeHuil. OOpa3zoBaHue CIOp B Mmporiecce Meio3a. ['amerorenes
y pacteHuid. OIUI0I0TBOPEHUE U Pa3BUTUE PACTUTENIBHBIX OpraHu3MoB. J[BoiiHOE
OIIOZIOTBOPEHHE Y IIBETKOBBIX pacTeHuit. OOpa3oBaHue U Pa3BUTHE CEMEHHU.

MexaHu3MBbl PETYISLUA OHTOI€HE3a Y PACTEHUM U )KUBOTHBIX.

JdeMoHcTpanuu

[Toptpersl: C. I'. HaBammun, X. [llneman.

Tabmuubr u cxembl: «BereratuBHoe pasmMHOxeHHe», «Tumbl Oecrnosoro
pa3sMHOXKEHUD», «Pa3MHOKEHHE XJIAaMHJOMOHAIb, «Pa3MHOMXEHHE SBIIIEHBI»,
«Pa3MHOXeHUEe TUApb, «Meio3», «XpoMocoMmbly, «l'ameroreHesy», «CTpoeHue
SIMIEKJIETKU M criepMaTto3onsia»y, «OCHOBHBIE CTaauu OHTOreHesza», «lIpsimoe u
HENpsIMOE pas3BuThe», «Pa3BuTHe MalcKoro xyka», «Pa3BuTue capaHumy,
«Pa3Butne mnArymkmn», «JlBOWHOE OIUIONOTBOPEHUE Y IBETKOBBIX PACTEHHUIN»,
«CtpoeHne ceMsH OJHOIOJIBHBIX U JABYJOJBHBIX PACTEHHI», «KU3HEHHBIN UK
MOPCKOU KamycThl», «  KM3HEHHBIN UK MXa», «  KM3HEHHBIN [IUKJI TATOPOTHUKAY,
«KW3HEHHBIN UK COCHBDY.

OGopynoBaHUE: CBETOBOM MHUKPOCKON, MHKpOMpenaparsl SUIEKIECTOK H
CIIEpMAaTO30UI0B, MOJIEIb «L MK pa3BUTHS JISTYIIKW.

JlaGoparopHas padora «/3ydeHue CTpOCHHS MOJOBBIX KIETOK HA FTOTOBBIX
MHUKpPOTIPENapaTaxj».

IIpakTuyeckass padora «BpisiBlieHUE NOPU3HAKOB CXOJACTBA 3apOJIbIIIEH
MO3BOHOYHBIX )KUBOTHBIX).

JlaGoparopnass padora «CTpoeHHME OpPraHoB pPa3MHOXKEHHUS BBICIINX
pacTeHun.

Tema 11. I'eHeTMka — Hayka 0 HaCJCACTBEHHOCTHM W HM3MEHYHMBOCTHU
OpPraHu3MoOB

Hcropust cTaHOBIEHUS U pa3BUTHS T€HETUKH Kak Hayku. Pabotel I'. Mennens,
I'. ne ®pusa, T. Moprana. Posib OT€4eCTBEHHBIX YYEHBIX B PAa3BUTUU T'€HETHKH.
Pa6oter H. K. Konemosa, H. U. BaBunosa, A. H. berosepckoro, I'. /. Kaprieuenko,
10. A. ®wmmuenko, H. B. Tumodeesa-PecoBckoro.

OCHOBHbBIE€ T€HETUYECKHUE MOHITUSL U CUMBOJIbIL. ['OMOJIOTHYHBIE XPOMOCOMBI,
aJUlelIbHbIE TEHbI, AJIbTEPHATUBHBIC MPU3HAKHU, JOMUHAHTHBIA WU PEUECCUBHBIN
pHU3HAK, TOMO3UTOTA, TETEPO3UTOTA, YACTAS JIMHUSI, THOPHUIbI, TCHOTHUII, (DEHOTHTI.
OCHOBHBIE ~ METOJbl ~ TE€HETUKHU:  TUOPUAOJIOTUYECKUN,  IUTOJIOTHUYECKHH,
MOJIEKYJIIPHO-TE€HETUYECKUM.

JdeMoHcTpanuu



[Toptpetsr: I'. Mennens, I'. ne @pus, T. Mopran, H. K. Kosnsnos, H. H.
Basunos, A. H. benozepckuii, I'. [I. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuubl U cxembl: «MeToIbl TeHETUKI», «CXeMbl CKPEIIUBAHUS.

JlabopaTopHasi padora «Jlpo3odumina Kak OOBEKT T'€HETHYECKHUX

HCCIIEJOBAaHUI.
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemmuBanue. IlepBeiii 3akoH MeHzaenss — 3aKOH

eAMHO00pa3us rTHOPUIOB MepBoro nokoneHus. [IpaBuno nomunupoBanus. Bropoii
3aKOH Menzenss — 3aKOH pacLICIUICHUsl IMpU3HAKOB. LlUTONIOrMUYecKre OCHOBBI
MOHOTHOPUTHOTO CKpeIMBaHus. [ MmoTe3a YucToThl ramer.

AHanu3upyooniee ckpemuBanue. [I[poMexyTOuHbI XapaKTep HAcJIEIOBaHMUS.
Pacmiennenue npu3HakoB MpU HETIOJIHOM JOMUHUPOBAHUH.

JuruOpuanoe ckpeuuBanue. TpeTuil 3akoH MeHienst — 3aK0OH HE3aBUCUMOTO
HacJieI0BaHus IpU3HAKOB. L{UuTonornyeckre 0CHOBBI AUTUOPUIHOTO CKPEIIUBAHUSI.

CuerieHHOe HacieoBaHue npusHakoB. Pabotel T. Moprana. CuerieHHOe
HACJIEJOBAaHWE T'€HOB, HAPYLIEHUE CUEIUICHHUS MEXAY TIeHamMu. XPpOMOCOMHas
TEOPUS HACIEICTBEHHOCTH.

['eneTnka nona. XpoOMOCOMHBIA MEXaHU3M ONPEACIICHUS 10JIa. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHBII W reTeporaMeTHbI Moi. ['eHernueckas
CTPYKTYpa IOJOBBIX XpoMocoM. HacnenoBanue npu3HakoB, CHETUIEHHBIX C ITOJIOM.

I'enotun kak nenoctHas cucrema. Ilnerorponus — MHOKECTBEHHOE JEHCTBHE
reHa. MHOXECTBEHHbIN auienn3M. B3aumonencTBue HeaUIENbHBIX T'EHOB.
Kommiementaprocts. Onucras. [lonumepus.

['eneTMUECKUI KOHTPOJIb PA3BUTHS PACTEHUM, )KUBOTHBIX U YEJIOBEKA, a TAKKE
(PU3HOJIOTUYECKUX  MPOLIECCOB, IOBEAEHHUSA M  KOTHUTHBHBIX  (DYHKIIMIA.
['eHeTnyeckue MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOICUCTBUS «XO3UH
— MapasuT» U «XO35IMH — MHUKpoOHOM». ['eHeTmyeckue acmeKkTbl KOHTPOJIS U
MU3MEHEHMs HacJIeICTBEHHOM MH(OpPMAaIIMK B TOKOJIEHUSIX KJIIETOK U OPraHU3MOB.

JdemMoHcTpanuu

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

Tabmuupl n cxemsl: «IlepBblil U1 BTopoi 3akoHbl MeHaens», «Tpetnii 3akoH
Menpens», «AHanu3upymollee ckKpelmuBaHuey», «HemonHoe noMUHMpOBaHHEY,
«CremnyieHHOEe HaclieOBaHUWE MPHU3HAKOB y Apo30Quiibl», «l'eHeTuka Imosay,
«Kapuotunn uenoBeka», «Kapuotun gpozoduiby, «Kapuotunm nOTHIb,
«MHOX€ECTBEHHBIN aJlJICIU3M», «B3auMoaeicTBUE T€HOBY.

O6GopynoBanue: MOAENb Ui JEMOHCTpAIlMd 3aKOHOB €IMHOOOpa3us
ruOpuIOB TEPBOrO IMOKOJEHUS UM PACIIEIUICHUS TPU3HAKOB, MOJENb JUIs
JEMOHCTpAlM 3aKOHA HE3aBUCHMOIO HACIEAOBaHUs IIPU3HAKOB, MOJEIb Ul



JEMOHCTPAlMH CLEIJIEHHOTO HACJEIOBaHUs IPU3HAKOB, CBETOBOM MHUKPOCKOII,
MUKpomnpemnapar: «J{po3odunay.

IIpakTuueckas padora «lI3ydyeHue pe3ynbTaTOB MOHOTHOPHUIHOTO
CKpENIUBaHUA Y IP030(DUITBD».

IIpakTuueckass  padora  «M3ydeHue  pe3ynbTaToB  JUTHOPUIHOTO
CKpEIIUBaHUA Y Ip030DUIbD».

Tema 13. 3aK0HOMEPHOCTH H3MEHYUBOCTH

B3aumopeiictBue reHotuna u cpeasl npu  (GopmMupoBaHuM (DEHOTHUTA.
N3meHunBOCTh MpU3HAKOB. KauecTBEHHbIE U KOJIMYECTBEHHbIE NMPU3HAKUA. Buabl
V3MEHUYMBOCTH: HEHACIIEICTBEHHAS U HACJICICTBEHHAS.

MopaudukannonHass HW3MEHUYUBOCTb. Poib cpeasl B (HOpMHUPOBAHUU
MoauUKAIMOHHON M3MEeHUYMBOCTH. Hopma peakiuu mpusHaka. BapuannoHHbBIN
psan u BapuanuonHas kpuBas (B. Horanncen). CoiicTBa MOau(UKAIMOHHON
VU3MEHUYHUBOCTHU.

I'enoTunuyeckass ”3MEHUYUBOCTh. CBOMCTBA T€HOTUIMMYECKON N3MEHYMBOCTH.
Buapl reHoTHIIHYECKOW N3MEHUMBOCTH: KOMOMHATUBHAS, MyTallMOHHAs.

KoMmOvHaTBHAsT W3MEHUYMBOCTh. Melo3 U TMOJOBOM MPOILIECC — OCHOBA
KOMOWHATHUBHON M3MEHUYMBOCTU. P0JIb KOMOMHATUBHON M3MEHYMBOCTH B CO3J[aHUU
TEHETUYECKOr0 Pa3HO00pa3us B Mpejiesiax OJJHOTO BU/IA.

MyTanonHas M3MEHYMBOCTh. BHIBl MyTanuii: T€HHBIE, XPOMOCOMHBIE,
reHoMHble. CHOHTaHHBIE W  WHIYUMPOBAHHBICE MyTallMu. SnepHele u
HUATOIUIa3MaTH4YecKkue mMytanuu. CoMaTHYeCKHWe M MOJOBble MyTanuu. [IpuyumHbI
BO3HMKHOBEHUsI MyTauuil. MyTareHbl ¥ WX BJIMSHHE HAa OpPraHU3MBbI.
3aKOHOMEPHOCTH MYTAIMOHHOIO MPOILEcca. 3aKOH TOMOJIOTMYECKUX PSIOB B
HacienctBeHHOM u3MeHunBocTH (H.M. BaBunoB). BHesnepHas M3MEHUHMBOCTh H
HACJIEICTBEHHOCTb.

Onucenemuka U 3INUCEHOMUKA, PONb ONUSEHEMUYECKUX (HaKkmopos 8
HACIe008aHUY U USMEHYUBOCIU (DEHOMUNUYECKUX NPUSHAKOB Y OP2aAHUZMOS.

JdemoHcTpanumn

[Toptpertsr: I'. ne @pus, B. Moranncen, H. Y. BaBunos.

Tabmuet u  cxembl: «Buagsl  u3MeHYHMBOCTHY», «MoaubuKamoHHas
W3MECHUYHUBOCTB, «KomOnHaTuBHAS U3MEHYUBOCTHY, «Merio3y,
«OmnogoTBopeHuey, «I'eneTnueckue 3a00aeBaHms YeI0BEKa», « Bumbl myTammii.

O6opynoBaHue: XUBbIE U TepOapHbIE AK3EMIUISIPHl KOMHATHBIX PACTEHUH,
pucyHku (¢potorpadun) )KUBOTHBIX C PA3TUYHBIMUA BUJIAMU U3MEHYHBOCTH.

JlabopaTopHas pabora «HccnenoBanue 3aKOHOMEPHOCTEN
MOIU(DHUKAITMOHHON HW3MEHYMBOCTH. [locTpoeHue BapHaIllMOHHOTO psga U
BAPUALIMOHHOU KPUBOM.



IIpakTuueckas padora «Mytamuu y aApo3oduiabl  (HA  TOTOBBIX
MUKpOIIpENnapaTax)».

Tema 14. I'eneTnka 4yen0Bexka

Kapuotun yenoseka. MexayHapoaHas mporpamMma HMCCIEAOBaHUS T'€HOMA
4yeyjloBeKa.  MeToapl  M3Yy4EeHMsT TEHETHMKHM  YEJIOBEKa: I'eHEaJOrM4eCKuH,
OJIM3HEIOBBIH, UTOT€HETUYECKHIA, MOMYJIAIIUOHHO-CTATUCTUYECKUH,
MOJIEKYJISIPHO-TEHETUYECKHU . CoBpemeHHOE onpeesieHue TE€HOTHUIA!
MIOJIHOTEHOMHOE CEKBEHUPOBAHUE, F€HOTUIIMPOBAHUE, B TOM YHUCIE C MOMOIIBIO
[M[[P-ananu3a. HacnenctBenHbie 3a00ieBaHMs YelloBeKa. [ eHHbIE U XpPOMOCOMHBIE
0oJie3HM 4yelnoBeKa. boJie3HW C HaCeICTBEHHOW MPEeaApacIioNioKEHHOCTBIO.
3HaYeHUE MEIMIIMHCKON T€HETUKHU B MPENOTBPALICHUH U JICYEHUN T'€HETUYECKUX
3a0osieBaHUM uenoBeka. MeauKO-TeHETUYECKOoe KOHCYJbTHUpoBaHUE. CTBOJIOBBIC
KJIeTKU. [[OHATHE «TE€HETUYECKOro rpy3a». JTUYECKUE ACIEKThI UCCIENOBAHUN B
00J1aCTH peJaKTUPOBAHUS F€HOMA U CTBOJIOBBIX KJIETOK.

I'enetnueckue QakTopbl MOBBIILIEHHONW YYBCTBUTEJIBHOCTH YEJIOBEKa K
(bu3MUEeCKOMY M XMMHUYECKOMY 3arps3HEHUIO OKpY»Karolei cpeabl. ['eneTnueckas
IIPEAPACTIONIOKEHHOCTD YEJIOBEKA K MaTOJIOTHSM.

JdemMoHcTpanuu

Tabnuupbl u cxemsl: «Kapuotun udenoBeka», «MeToapl U3y4yeHUs T€HETUKU
yesioBekay, «l 'eHeTnyeckue 3a0071eBaHUs YETOBEKaY.

IIpakTnueckas padora «CocTaBiieHHE U aHAIU3 POJOCIOBHONY.

Tema 15. Cesnexkuust Opranu3sMoB

JlomecTukanus U celeKIrs. 3apOKICHNUE CEIEKIMU U JOMECTUKALINU. Y UEHHE
H. U. BaBunoBa o LleHTpax HOpOMCXOXIEHUS M MHOrooOpasusi KyJIbTYPHBIX
pactenuii. Poiib cenexuuu B CO31aHUM COPTOB PACTEHUI U IOPOJ ) KUBOTHBIX. CopT,
OpOJIa, IITaMM. 3aKOH T'OMOJIOTHYECKHUX PSIIOB B HACJIEACTBEHHON N3MEHUYNBOCTH
H. . BaBuiioBa, ero 3HaueHue I CEIEKIIMOHHON PabOTHI.

Meronabl ceneKUMOHHOM padoThl. MCKycCTBEHHBI OTOOp: MAacCOBBIA H
VHIUBUyaIbHbBIN. Jramnel KOMOMHAIIMOHHON CEJICKIIUU. HUcneitanue
npou3BoanTeNel Mo moToMcTBY. OTOOp MO TEHOTUIy C MOMOUIBIO OLEHKH
¢dbeHoTHma MOTOMCTBA ¥ OTOOP IO TEHOTUITY ¢ moMoIbio aHanu3a JIHK.

HcKyccTBeHHBIE ~ MyTareHe3 Kak  METOJ  CEJIEKUMOHHOW  paloThI.
PapnanmoHHbI M1 XMMHYECKUN MyTareHe3 Kak NCTOYHUK MYTAallUM Y KyJIbTYPHBIX
¢opm opranusmoB. lcnonb3oBaHHE T€HOMHOIO PEJAKTUPOBAHUS U METOOB
pexoMmOuHaHTHBIX JIHK /1 momydeHns ucxoMHOTo MaTepuraia Jisi CEJICKITUH.

[Tonyuenue IIOJIMIUIONIOB. Bnyrpusunosas ruOpuan3anms.
bnuskopoacTBeHHOEe  cKpelmiuMBaHMe, WM UHOpuauHr.  HepoacTBeHHOE
CKpelllMBaHue, uinu ayTOpuauur. ['erepo3uc u ero npuumubl. Vcnonp3oBaHue
rerepo3uca B cenekuuu. OtnanéHHas ruOpunmsauus. Ilpeomonenue Oecronus



MEKBUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIIMN PACTEHUI U )KUBOTHBIX. «3e1éHas
DesonoOYUsLY.

CoxpaHeHue U U3y4eHUE T€HETUUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUN U X
JMKUAX POJIMYEH ISl CO3/]aHUsl HOBBIX COPTOB U TUOPHJIOB CEIIbCKOXO3SIMCTBEHHBIX
KyJIbTyp. H3yuenue, coxpamwenue u YnpagieHue 2eHemuyecKumu pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMbBICTIOBLIX  JCUBOMHBIX 8 UYeaiax VIyYUleHUs.
CYyuecmeyiomux U Co30aHusi HO8bIX NOPOO, JTUHUL U KPOCCO8, 68 MOM YUcle C
NpUMEHEHUEM COBPEMEHHBIX MEMO008 HAYUHbIX UCCAe008AHULL, Nepedosblx uoell u
NepCneKmuBHbIX MexXHON02ULL.

JdeMoHcTpanuu

[Toptpers: H. U. Basunos, 1. B. Muuypun, I'. JI. Kapneuenxo, II. II.
Jlykpanenko, b. JI. Acraypos, H. bopinoyr, /1. K. benses.

Tabnuibl u cxembl: «L{eHTpBI MPOUCXOKIECHUS U MHOTO00pa3usi KyJbTYpPHBIX
pacTeHHi», «3aKOH TOMOJOTHUYECKUX PSAOB B HACJIEACTBEHHOW M3MEHUYMBOCTHY,
«Metogpl cenexkuumn», «OTnanéanas rudpuauzanus», «MyrareHesy.

JlaGoparopHasi padora «/3yueHne cOpTOB KyJIbTYPHBIX PACTEHHI U MOPOJ
JIOMAIIIHUX JKUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHrue METONOB CENEKIIUA PACTEHUI.

IIpakTnueckas padora «IIpuBrBKa pacTeHUIN.

IKekypeusi «OCHOBHBIE METOABI M JOCTHKEHUS CEJNEKIMM PACTEHUN H
KUBOTHBIX (Ha CEJIEKIIMOHHYIO CTaHLMIO, IIJIEMEHHYIO bepmy,
COPTOMCHBITATENbHBI y4YacTOK, B TEIUIMYHOE XO34MCTBO, B JIA0OPATOPHUIO
arpOyHHUBEPCUTETA UM HAYYHOT'O LIEHTPA)».

Tema 16. buorexHo10rust U CHHTeTHYECKAs1 OMOJIOT S

OOBEKThI, HMCHOJb3yEMbIE B OHOTEXHOJOTHH, — KJIETOYHBIE W TKaHEBbIE
KYJbTYpHI, MHUKPOOPTaHU3MBI, 150. XapaKTEepUCTHKA. TpaguuuonHas
OMOTEXHOJIOTHS:  XJIEOONEUEHNEe, IMOJIYYEHUE KHCIOMOJIOYHBIX IPOIYKTOB,
BUHONENHE. Mukpobuonoruueckuii cuHTe3. OOBEKTHI MHUKPOOMOIOTUYECKUX
TexHonorui. [Ipon3BoacTBO Geska, aMUHOKUCIIOT U BUTAMUHOB.

Co3niaHre TEeXHOJOTMid U MHCTPYMEHTOB LIEJEHANPABICHHOIO U3MEHEHUS U
KOHCTPYMPOBAHHUSI TEHOMOB C LEJIBbIO MOJYYEHUsI OPTaHU3MOB U UX KOMIIOHEHTOB,
COJIEp>KalINX HE BCTPEYAIOIIHUECs B IPUPOIe OMOCUHTETUYECKUE TTYTH.

Knerounass mnxxkenepusa. Meroapl KyJbTypbl KIETOK U TKAaHEW PACTCHUH H
x®uBOTHBIX. Kpuobanku. Comatudeckas THOpUAM3AIMSA W  COMATHYCCKUN
smOpuorene3. lcronp3oBaHue TrarjiouJOoB B CENEKUUU pacTeHuil. [lonyuenue
MOHOKNIOHAbHbIX anmumen. Mcnoav3oeanue MOHOKIOHAIbHBIX U NOJUKIOHATbHBIX
aumumen 6 meduyure. VICKyCCTBEHHOE OIUIOJOTBOPEHHE. PeKOHCTpyKLHs
SIMUEKJIETOK W KJIOHUPOBAHUE XMBOTHBIX. METO/I TpaHCIUIAHTALMKU SIAEP KIIETOK.



Texnonozuu 0300posneHus, KyIbMusUpo8aHus U MUKPOKIOHAILHO20 PAZMHONCEHUS]
CeNbCKOXO03AUCMBEHHBIX KYIbMYP.

XpoMOcOMHasE W TeHHass WHKeHepus. VCKyCCTBEHHBIM CUHTE3 T€Ha U
koHcTpyupoBanue pexkomounantueix JIHK. Cozoanue mpanceennvix opeanuzmos.
JIoCTHKEHUS U IEPCIIEKTUBBI XPOMOCOMHOM Y TEHHOM MHKEHEPUH. JKOJIOTMUECKHE
U DTUYECKHE MPOOJIeMbl TEHHOW WHKEHEPHUH.

MenunuHckue onorexnonoruu. [locrrenomuas nudposas meauuuaa. TTHP-
JIMarHoCTUKAa. MeTaboJIOMHBIN aHallu3, TEHOUEHTPUYECKUH aHajau3 IMpoTeoMa
YeJIOBEKa I OLIEHKH COCTOSIHUSL €ro 3J0poBbs. M CIONb30BaHHME CTBOJIOBBIX
kineTtok. TaprerHas Tepanus paka. 3D-OumoumkeHepus s pa3pabOTKU
(GyHIaMEHTaIbHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3/IaHUSI KOMIUIEKCHBIX
TKaHEH COYETaHWEM TEXHOJOTHH TpEXMEpHOTo OuonpuHTHHra U ckaddonaunra
JUIsl pELICHUS 3a7a4 IEPCOHATU3UPOBAHHON MEIUITUHBI.

CoznaHue BEKTOPHBIX BaKUMH C LEJIbI0 0OecredyeHus: KOMOMHUPOBAHHOMU
3amuThl OoT Bo3Oyauteneir OPBU, ycTaHOBieHHE MOJEKYISPHBIX MEXaHU3MOB
dbynkunonuposanuss PHK-conepkamnux BUPYCOB, BBI3BIBAIOIIUX OCO00 OMacHbIE
3a00sieBaHUS YeJIOBEKA U )KUBOTHBIX.

JdemMoHcTpanuu

Tabnuiel u cxeMbl: «Mcronab30BaHuE MUKPOOPTAaHU3MOB B ITPOMBIIIJIEHHOM
IIPOU3BOJCTBEY, «KileTrouHas nHkeHepus», «['eHHass HHKEeHEPUSD».

JlabopaTopHnasi padora «/3yueHrue 00bEKTOB OUOTEXHOJIOTUIY.

IIpakTnueckas padora «llosydeHne MOTOYHOKUCIBIX TPOAYKTOBY.

Jkckypeusi «buoTexHonoruss — BaxKHEHIIAs MPOU3BOJAUTENIbHASA CHUJIA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOrMYECKOE IMTPOU3BOJICTBO)Y.

11 KIJACC

Tema 1. 3apokaeHue um pa3BUTHE JBOJIOLMUOHHBIX NpeICTABJICHUN B
0uoJI0THH

OpomonmonHas Teopust Y. JapBuna. Ilpeamnochlik BO3HUKHOBEHUS
napBuHU3Ma. JKu3Hb U Hay4dHas AesaresbHOCTh Y. JlapBuHa.

JIBrkyIue cuibl 3BoJionuy BUAOB 1o Y. JlapBuHy (BbICOKasi HHTEHCUBHOCTD
Pa3MHOXEHHUSI OpPraHW3MOB, HACIECJICTBCHHAs W3MEHYMBOCTH, Ooppba 3a
CYIIIECTBOBAHME, €CTECTBEHHBIN U UCKYCCTBEHHBINA OTOOD).

Odopmnenne cuaTeTnueckor teopun sBomonuu (CTD). HedrpanbHas
Teopuss dBomronuu. CoBpeMeHHass DBOJIOIMOHHAS  OWojorus. 3HAYCHUE
ABOJIIOIIMOHHON T€OpUH B POPMUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MUPA.

JdeMoHcTpanuu



[Toptpetsl: Apuctotens, K. Jlunneit, K. b. Jlamapk, 3. XK. Cent-Unep, K.
Kroswe, Y. lapeun, C. C. UerBepukos, 1. 1. HImansraysen, x. Xomaneix, /1. K.
benses.

Tabnuub! u cxemsl: «Cuctema xxuBoit mpuposl (o K. Jlunuero)y», «Jlectauia
XKUBBIX cymiecTB (1o Jlamapky)», «Mexanusm GopmMupoBaHUs MPUCTIOCOOTICHUN Y
pacTeHul u KuUBOTHBIX (110 Jlamapky)», «Kapra-cxema mapuipyra mytemectBus Y.
Hapsuna», «Haxonku Y. [apBuna», «®Popmbl OOphOBI 3a CYIIECTBOBAHHUEY,
«IToponpl Tomy0Geit», «MHoOroobpasue KyibTypHBIX (OpM KamycTbl», «Ilopojibl
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpa3oBanusi HOBBIX BUAOB (1o Y. lapBuny)»,
«CxeMa COOTHOLIEHUS ABWKYIIMX CHJI 3BOJIOLUN», «OCHOBHBIE TOJOXKEHUS
CUHTETUYECKON TEOPUH IBOJIIOLIUNY.

Tema 2. MUKPO03BOJIIOLHSA U €€ pe3yJIbTAThI

[Tomynsiiust Kak 3JeMEHTapHasi euHuIa BOTIONNH. COBPEMEHHBIE METO/IbI
OLICHKM TE€HETUYECKOr0 pPa3HOOOpa3us M CTPYKTypbl mnomyisiui. M3meHenue
reHooHJla TOMYJISIUMU KaK >3JIEMEHTAapHOE SBOJIOLMOHHOE SBJICHHE. 3aKOH
reHetuueckoro paBHoBecus JIx. Xapau, B. BaiinOepra.

DneMeHTapHble (aKTOpbl (JABMXKYILIHUE CHJIb) SBOJIONUH. MyTallMOHHBIN
npouecc. KomOunatuBHas u3MeHYUMBOCTh. [lpelidp reHoB — ciydaiiHbie
HEHaIpaBJIeHHbIE U3MEHEHUS YacTOT ajuiesield B nonyasuusax. IhdexT ocHoBaTes.
Appexm o6ymouinounozo eopaviwika. CHudceHue 2eHemuuecKko2o pazHooOpa3usL:
npuuunsl u creocmeust. llposenenue s¢ppexma opetigha 2eHo8 8 HOILUIUX U MATBIX

NONYIAYUSX. Murpanumn. N3omsmus NOMYJIALINM: reorpaguyeckas
(mpocTpaHCTBEHHAs ), OMOJIOrHYecKast (penpoayKTUBHAS).
EctecTBeHHBI 0TOOp — HampaBisOmMi  Qakrtop 3BomouUU. DPOpMEI

€CTECTBEHHOT0  OTOOpa:  JABWXKYIIMHA, CTaOWIM3UPYIOIIMHA,  pa3pbIBarOLIUi
(zm3pynTtuBHbIii). [lonoBoil oTO0p. BO3HMKHOBEHHE M 3BOJIIOLUS COLMATIBHOTO
MOBEJICHUS )KUBOTHBIX.

[IpucnocoOGneHHOCTh  OPraHU3MOB  KaK  pe3yibTaT  MHUKPOIBOJIOIUH.
BozaukHOBeHNE PUCTIOCOOIEHNT Y OPTaHI3MOB. ApoMOp (O3l U UANOATATITAIIUH.
[Tpumeps! TprCTIOCOOICHNI Y OpTaHU3MOB: MOP(HOJIOTHYECKUE, PU3NOIOTHIECKUE,
Oonoxumudeckue, ToBeAeHUYeCKHE. OTHOCHTENBHOCTh  MPHUCIOCOOICHHOCTH
OpTraHU3MOB.

Bun, ero kputepum u cTpykTypa. BumooOpa3zoBaHue Kak pe3yibTar
MUKpO3BOJOMK. M3omsanust — kimoueBod ¢aktop BupooOpazoBanus. [lytn u
CIIOCOOBI BUJI000pa30BaHUS: aJJI0MATPUYECKOE (reorpaduueckoe),
CUMITATPUYECKOE (?KOJIOTHYECKOE), «MTHOBEHHOE» (monumIonM3aIusl,
rubpuau3anus). JIMTeTsHOCTh IBOTIOIIMOHHBIX MPOIECCOB.

Mexanu3mbl (HOPMHPOBAHUS OMOJIOTHYECKOTO pa3HOOOpa3usl.



Ponb aBomonioHHOM OMOI0THHY B pa3pab0TKe HAYYHBIX METOJIOB COXPAHEHUS
O6uopasHooOpa3zusa. MUKpOIBOMIONMS U KO3BOJIOLMS TMapa3uTOB U HUX XO35EB.
Mexanu3mbl (OPMHUPOBAHUS YCTOMUHMBOCTH K AHTHOMOTUKAM U CIIOCOOBI OOPHOBI €
HEW.

JdeMoHcTpanuu

[Toptpetsr: C. C. YeTBepukos, 3. Malip.

Tabmuubr u cxembl: «MyTanmoHHass HM3MEHYUBOCTHY, «llomynsaironHas
CTPYKTypa Buaa», «Cxema nposiBjeHus 3akoHa Xapau—Baiin6epray, «Buxyiine
CWJIBl ABOJIOLUNY, «IDKOJIOTHYECKas M30JILMS MOMYJIAIHUi ceBaHCKOU (openmy,
«"eorpaduueckast u30SA1Us JIMCTBEHHUIIBI CHOMPCKOM U IUCTBEHHUIIBI JJayPCKOM»,
«ITonynsiiiMOHHBIE BOJHBI YMCICHHOCTH XUITHUKOB U KEepTB», «Cxema NehcTBUs
€CTEeCTBEHHOTO 0TOOpay, «PopMbl O0PLOBI 3a CylecTBOBaHKE», « UHIyCTpUaIbHbBIN
MenaHu3My»,  «KuBble — uckomaembie»,  «lloKpoBUTENbCTBEHHAas  OKpacka
KUBOTHBIX», «[Ipemynpexnaromas okpacka >XUBOTHBIX», «DHU3HOIOTHYECKUE
agantauun», «IIprucnocoOlIeHHOCT, OpPraHu3MOB U €€ OTHOCUTEIbHOCTBHY,
«Kpurepuu Buaa», «Bunapl-nBoiHuKN», « CTpyKTypa BUJa B Ipupoae», «Crnocoobl
BU1I000pazoBaHus», «l eorpaduueckoe BUI000pa30BaHue TPEX BUIOB JIAHIBIIIICHY,
«IKOJOTMYecKoe BHUJI000pa30BaHUE BUAOB CUHUI, «IlOJUIUIOMIBI pacTeHHID,
«KanycTHO-peneuHblil rubpumy.

OGopynoBaHue: repOapuu pacTeHUH, KOJUICKIIMM HACEKOMBIX, Uydesa NTUIl U
3Bepel ¢ mpuMepaMu pa3IMuHbIX TPUCIIOCOOJICHUM, yydelia MTULl U 3Bepeil pa3HbIX
BUJIOB, TepOapuu pacTeHUU ONM3KUX BHUJOB, OOPA30BABIIMXCA Pa3IUYHBIMU
crnocobamu.

JlabopaTopHasi pab6ota «BrisiBiIeHHE U3BMEHUMBOCTH Y 0COOEH OJTHOTO BUJIA».

JlabopaTopHnasi padora «IIpucnocoOneHus OpraHu3MOB U UX OTHOCUTEIbHAS
1eJeCO00Pa3ZHOCThY.

JlaGopaTopnas pabdora «CpaBHeHHE BHIOB 1O MOP(HOIOTUYECKOMY
KPUTEPHUION.

Tema 3. MaxkpodBolonMs U €€ pe3yabTaThbl

Meronpl  HM3ydeHUs  Makpo3BoJOIMH. [lameoHTOnormyeckne  MeTO.bI
u3ydeHus: dBomonuu. Ilepexomubie  ¢Gopmbl U (UIOTCHETHYECKHE  PSIBI
OpraHU3MOB.

buoreorpaduueckne meronbl uzydeHus sBomornuu. CpaBHeHHE (IOpHI U
¢dayHpl MaTEpHKOB W OCTPOBOB. buoreorpaduyeckue obnmactu 3emuu. Bunubi-
SHJIEMUKHU U PEJIHUKTHI.

OMOPHOJIOTUYECKHE W CPABHUTEIBHO-MOP(OIOTHUESCKHE METOBI M3YUCHHS
sBONMIONIMM. ['eHeTMyeckne MeXaHW3Mbl JBOJIOLMH OHTOT€HE3a M MOSBICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. ['OMOJIOTMYHBIE W  AHAJOTMYHBIE  OpPraHbl.
Pynumentapuble  opraHbl M araBu3Mbl.  MOJEKYJISIPHO-T€HETUYECKHE,



OMOXUMHUYECKHE U MATEMAaTUYECKUE METObl U3yUEHUS HBOJIIOIUHU. | OMOJIOTHUHbIE
redbl. COBpeMEHHbIE METO/IbI IOCTPOCHUS (PUIIOTC€HETUYECKUX JI€PEBHEB.

XpOMOCOMHBIE MyTallMU U 3BOJIOLMS TEHOMOB.

OO0mmue 3aKOHOMEPHOCTH (TpaBuiia) 3BOTOUUH. [Ipunyun cmenvt yHKyuil.
HeobpaTtumocTs sBomtonnu. ApanTuBHas paauanus. HepaBHOMEPHOCTh TEMIIOB
ABOJIOLIMH.

JdeMoHcTpanuu

[Toptpetsi: K. M. bap, A. O. KoBanesckuii, ®. Mromiep, O. ['ekkelb.

Tabmuubl U cxembl: «DUIOTEHETHUECKUI Psiji JIOMIATN», «APXEONTEPUKCY,
«3Bepo3yoObie  smeps»,  «Crerouedans»,  «Punuoputey,  «CemeHHbIE
nanopoTHUKW», «buoreorpaduyeckue 30HbI 3emin», «Jlpeid KOHTUHEHTOBY,
«Penuktel», «HavanbHble cTaguu HSMOPUOHAIBHOTO PA3BUTHS TMO3BOHOYHBIX
KUBOTHBIX», «l'OMOJIOTMUHBIE U aHAJOTUYHBIE OpraHel», «PyaumMeHThD,
«ATaBU3MBI», «XPOMOCOMHBIE HAOOpHI 4YEJIOBEKAa M IIUMIIaH3e», «lJIaBHBIE
HaIpaBJICHUS 3BOJIOLUNY, «O01I1e 3aKOHOMEPHOCTH 3BOJIIOLIHI.

OGopynoBaHue: KOJJIEKIIMU, TrepOapuu, MYJSKA HCKOMAEMBIX OCTATKOB
OpraHU3MOB, MYJISI’KU TOMOJIOTMYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U
aTaBU3MOB, KOJUIEKIIUH HACEKOMBIX.

Tema 4. IIpoucxoxaenue u pa3BuTHe )KU3HU Ha 3emJie

HayuHble rumores3bl NpOMCXOXKIEHUS >KU3HU Ha 3emie. AOuUOreHes u
naHcrepmusi. JloHay4yHble NPEICTABICHUS O 3aPOKACHUU KU3HU (KpPEalmOHHU3M).
['unore3a NOCTOSHHOTO CaMO3apOKICHUS KU3HU U €€ onpoBepxkeHue onbitamu .
Penu, JI. Cnannanuanuy, JI. [Tactepa. [IponcxoxaeHue Ku3HU U aCTPOOUOIOTHS.

OcHoOBHBIE JTallbl HEOPTaHUYECKOU JBOJIIOLUH. IInanerapHas
(reosoruueckas) JBOJIONUA. XHMHYECKas OdBOJIONHSA. AOHOTEHHBIM CHHTE3
OpraHnyeckux BemecTts n3 HeopraHmdeckux. Omeir C. Mummtepa m I'. Opm.
OO6pazoBanue moanuMepoB n3 MoHoMepoB. KoarepBarras runote3a A. . Onapuna,
runore3a nepBuyHoro OynboHa Jx. XosnelHa, reHernyeckas rumnore3a [
Ménnepa. Pubozumsr (T. Yek) u rumoreza «mupa PHK» V. I'mnbepra.
®opMupoBaHUE MEMOPAH U BOSHUKHOBEHUE MMPOTOKIIETKH.

Hcropus 3emin u Metopl €€ n3ydeHus. Mickonaemble OpraHu4eCcKue OCTaTKU.
I'eoxpononorust u e€ meroapl. OTHOCUTENbHAS M A0OCOJIOTHAS T€OXPOHOJOTHS.
I'eoxpoHoNOrnyecKkas nIKasa: 30Hbl, 3pbl, IEPUOJIBI, STTOXH.

HauvanbHble sTambl opranudeckou sBosirouuu. [losBieHHe © 3BOJIOLHS
HEPBBIX KJIETOK. DBOJIOLUS MeTaboiu3Ma. BO3HMKHOBEHUE NEPBBIX IKOCHCTEM.
CoBpemMeHHbIE MUKPOOHBIE OMOTIIEHKN KaK aHaJjor TEPBBIX Ha 3eMJjie COOOIIECTB.
Crpomatonutsl. [IpokaprOTHl U 3yKaPUOTHI.



[Ipoucxoxaenne 3ykapuoT (CUMOHOTeHe3). DBOJIOIMOHHOE MPOUCXOKICHHUE
BUpycoB. [IpoHucXOoxJIeHMEe MHOIOKIETOYHBIX OpPraHu3MOB. BO3HHKHOBEHUE
OCHOBHBIX I'PYIIT MHOTOKJIETOYHBIX OPTraHU3MOB.

OcHOBHBIE ASTamnbl SBOJIONMU BBICHINX pacTeHuid. OCHOBHBIE apoMOp(ho3bl
pacrenuid. Bpixox pacrenud Ha cymy. [losiBieHue CHOpPOBBIX pACTEHUM W
3aBoeBaHre uMHU cymu. CeMmeHHble pacTeHHs. [IpoHCXOXKIEHHE IIBETKOBBIX
pacTEeHUM.

OcCHOBHBIE 3Tallbl 3BOJIONHUM KUBOTHOrO Mupa. OCHOBHbIE apoMOp(O3bI
KUBOTHBIX. Bennckas ¢dayna. KeMOpuiickuii B3pbIB — MOSBICHHE COBPEMEHHBIX
TunoB. [lepBbie XOpnoBbIE )KUBOTHBIE. JKU3Hb B BOJIE. DBOJIOLUS MO3BOHOYHBIX.
[Tpoucxoxnenne ampuouit u pentwinii. [IpoucxoxaeHHUE MIICKONMUTAIOMMNX U
ntutl. [lpunnun kimrodeBoro apomopdosa. OcBoeHue OECIO3BOHOUYHBIMU U
MO3BOHOYHBIMHU KMBOTHBIMHU CYIIIH.

PazButne xu3HM Ha 3emie IO 3paM U IEpUOJaM: apXel, MPOTEPO30i,
najgeo30H, Me3030i, kaiiHo30i. OO0Ias XxapakKTepUCTHKa KIMMaTa U T€OJIOTMYECKUX
npoueccoB. [losiBneHue u pacuBeT XapakTepHbIX OPraHU3MOB. YTIieoOpa3oBaHUeE:
€ro yCJIOBUS U BIIUSIHUE HA Ta30BbI COCTaB aTMOC(hEpHI.

MaccoBbie BBIMUPAHHSI — 3KOJOTHYECKUE KPU3UCHI mpouuioro. [IpuduHel u
CIEACTBUS MacCOBBbIX BbIMUpaHHU. COBPEMEHHBIM IKOJIOTMYECKUN KPHU3HUC, €T0
ocobenHoctu. [Ipobiiema coxpanenus 6mopazHoodpasusi Ha 3emIie.

CoBpeMeHHasi cucTeMa opraHu4eckoro mupa. [lpuHIuMnel Kiaccupukauu
opranu3mMoB. OCHOBHBIE CUCTEMATUYECKUE TPYIITBI OPTAHU3MOB.

JdemMoncTpanuu

[Toptpetsr: ®. Penn, JI. Cnannanuanwu, JI. ITactep, U. 1. Meunnkos, A. U.
Omapun, JIx. Xonaeun, I'. Ménnep, C. Munnep, I'. IOpn.

Tabnuue! u cxemsl: «Cxema onbita @. Penuy», «Cxema onsita JI. [lactepa no
U3YUYECHHIO CaMO3apOKJIeHHs Xu3HW», «Cxema ombita C. Mummepa, I'. FOpu»,
«JTanbl  HEOpraHWYEeCcKoW  3Bomouun», «l'eoxpoHosOrMYecKass  IIKaiay,
«HayanbHble 3Tanbl OpraHUYECKOW IBOJIOIMNY, «Cxema o0pa3oBaHUS 3YKAPUOT
nyTéM cuMmOuoreneza», «Cucrema >XUBOW mpupoabl», «CTpoeHue BUpyCay,
«Apomopdossl  pacteHuit», «PuHHOGUTHY, «OTHOKIETOYHBIE BOAOPOCINY,
«MHuorokierounsle Bogopocam», «Mxwm», «llanmoporaukm», «l'onocemeHHbIE
pactenus», «Opranbl IBETKOBBIX pacTeHU», «CXxemMa pa3BUTHS )KUBOTHOTO MUPAY,
«Apomopdo3ssl KUBOTHBIXY», «IIpocTeitmmey, «Kumednonomoctabie», «Ilmockue
yepBu», «UneHucronorue», «PwiObD», «3eMHOBOmHBIC», «IIpecMbIkaromecs,
«IItnuey, «Mitekonuraromue», «Pa3BuTue )Xu3HU B apXEUCKOU 3pe», «Pa3Butne
JKU3HU B IPOTEPO3OUCKOU 3pe», «Pa3Buthe XU3HM B MAICO30HMCKOU 3peEy,
«Pa3BuTHe KNU3HU B ME3030MCKOMN 3pe», «Pa3BUTHE )KU3HU B KAWHO30MCKOM 3pe,
«CoBpeMeHHas cucTeMa OpraHuyecKoro Mupay.



O6opynoBanue: repbapuu pPACTEHH Pa3IUYHBIX OTAEIOB, KOJIIEKIIMH
HACEKOMBIX, BJIAXHbIE IIpenapaThl )KUBOTHBIX, PAKOBUHBI MOJUTIOCKOB, KOJIJIEKIIUU
UTJIOKOKHX, CKEJIEThl TO3BOHOYHBIX JKUBOTHBIX, Uy4elia [ITUILL U 3BEPEH, KOJUIEKIUU
OKAMEHEJIOCTEM, TMOJE3HbIX HCKOIMAEMBIX, MYJSKA OPraHUYECKUX OCTATKOB
OPraHU3MOB.

BupryanbHas naboparopHasi padora «MozaenrpoBaHue onbIToB Muuiepa—
HOpu 1o nzyvyenuto abMOreHHOro CUHTE3a OPraHUYECKUX COSAMHEHUI B IEPBUYHON
atMocdepe».

JlabopaTtopnasi paGora «/3yyeHue M omnucaHuUE KMCKOIAEMbIX OCTaTKOB
JIPEBHUX OPTaHU3MOBY.

IIpakTuueckass padora «l3ydyeHne O0COOCHHOCTEM CTPOCHHUS PaCTCHUI
Pa3HBIX OTAEIIOBY.

IIpakTnueckas padora «M3yueHne ocoOEHHOCTEN CTPOEHUSI TTO3BOHOYHBIX
KUBOTHBIX).

Tema 5. [IpoucxoxaeHue 4eJ0BeKa — AaHTPOIOTeHe3

Paznensl 1 3aaun aHTPONOJIOTUUA. METOABI AHTPOMOJIOTHH.

CraHOBIICHUE TPENCTABICHUN O MPOUCXOXKICHUM YEIOBEKAa. Penurmnosnbie
BO33peHUsl. COBpEMEHHBIEC HAYUHbIE TEOPUH.

CX0ACcTBO YENnoBeKa C )KUBOTHBIMU. CUCTEMATHYECKOE MOJI0KEHUE YETOBEKA.
CBuzerenbcTBa  CXOACTBA  4YEJIOBEKAa € JKMBOTHBIMH:  CPaBHUTEIBHO-
MOP(OJIOTHYECKHE, AMOPHUOJIOTHYECKHE, (b13M0JI0r0-OMOXUMHUYECKHE,
noBeneHYeckue. OTIU4Uns 4enoBeKa OT )KUBOTHBIX. [IpSIMOX0kKIEHNE U KOMILIEKC
CBSI3aHHBIX C HUM IIPU3HAKOB. Pa3BUTHE TOJOBHOIO MO3ra U BTOPOW CHUTHAJIBHOM
CHUCTEMBI.

JIBrmoxymue cuiibl ((pakTopbl) aHTPOIIOT€HE3a: OMOJIOTMYECKHUE, COLIMAIIbHBIE.
CooTHolieHue OMOJIOTMYECKUX U COIUANIbHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIC CTaJMM AHTPOIOTCHE3a. PaHHME YeI0BEKOOOpa3HbIE O0E3bSHBI
(TIPOKOHCYJIBI) ¥ pAHHHUE MTOHTHJIBI — OOIIHE TPEIKA YEJTOBEKOOOPa3HBIX 00€3bsH U
MOIed. ABCTPAJIONUTEKA — ABYHOTHE NPEAKH JIIOAEH. UeloBeK yMenbli, IepBbIe
W3TOTOBIIEHUA OpYyAUN Tpyaa. UenoBeK NpsAMOXOIAIINN U IEPBBIA BBIXO/T JIKOIEH 32
npenensl Adpukn. YUenoBek reinens0eprekuii — o0muii mpe1oKk HeaHaepTaaIbCKOro
YEJIOBEKa M YEJIOBEKa pa3yMHOro. YeloBEeK HEAHAEPTAIbCKHAW KAaK BUJ JIIOACH
XOJIOJIHOTO KJiinMaTa. YelloBEeK pa3yMHBIA COBPEMEHHOTO THIIA, JIECHUCOBCKHU
YeJIOBeK, OCBOCHHE KOHTHHEHTOB 3a mnpenenamu Adpuku. Ilaneorenetnka u
MaJICOTCHOMMUKA.

DBOJIONNST COBPEMEHHOTO 4enoBeKka. EcTecTBeHHBI OTOOp B MOMYJISIHUSIX
yeyoBeka. MyTanMoHHBIN Tiporiece U moaumMopdusm. [lomynsiroHHbIE BOJHBI,
npeiid reHoB, murparus U «3G(PEKT OCHOBATENSA» B MOMYJAIHUSIX COBPEMEHHOTO
YEJIOBEKA.



UYenoseueckne pacel. Ilonatue o pace. bospmme pacel: €BpONEOUIHAs
(eBpasmiickasi),  aBCTpajo-HerpoujHasi  (PKBaTOpHaJIbHAs),  MOHTOJIOMHAS
(a3maTcko-amepuKaHcKas). Bpemss u myTH paccelieHHs 4YeloBeKa IO IUJIaHeTe.
EnuacTBO  4yenoBeweckux — pac.  HayyHas — HECOCTOATENBHOCTH — pacu3Mma.
[IpucnocoOneHHOCTh YeNoBeKa K Pa3HbIM YCIOBUSIM OKpY)KAlOLIEH Cpepl.
Bnusnue reorpaduyeckoit cpennl u aperida reHoB Ha MOPGHOJIOTHIO U PU3UOIOTHIO
YEJI0BEKa.

MexaucuuIuinHapHble  MeToabl B (usnueckodl  (OMOJIOTHYECKON)
AHTPOMOJIOTMU.  OBOJIOLIMOHHAST ~ AHTPONOJIOTHS M IMAJIEOAHTPOIOJIOTHUS
YeJIOBEUECKUX NOMyJsilMil. bruocomnuanbHble MCCIEAOBaHUS MPUPOJBI YEIIOBEKA.
HccnenoBanue K03BOTIONUHA OMOJIOTMUECKOTO U COLIMAIBHOTO B YEJIOBEKE.

JdemMoHcTpanuu

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

Tabnuibl 1 cxembl: «MeToIbl aHTPOMOJOTUNY, «[ 0JTOBHOW MO3T YETIOBEKaY,
«YenoBekooOpa3Hbie 00€3bsiHBIY, «CKelneT YelloBeKa W CKEJIET IIMMITaH3ey,
«PyIuMEHTBI U aTaBU3MbD», «/IBUKYIIHE CUITBI aHTPOIIOTEHE3a», « IBOJTIOIMOHHOE
JIPEBO  YEJIOBEKa», «ABCTpalionuTek», «YenoBek  yMenbli», «YemoBek
NPAMOXOAIINIY, «JleHncoBckui uenopex» «Heanaepranbiub», « KpomMmaHbOHIIEIY,
«IIpenku yenoBekay, « ITanbl HBOJTIOLIMU YETOBEKay», «Packl 4eioBeEKay.

OGopynoBaHue: MYJSDKM — OKaMEHEJIOCTeH, TMpEeaMETOB MaTepualbHOU
KyJbTYphl ~TPEIKOB 4elioBeKa, penpoAykuuu (¢dororpaduu) KapTUH C
MUDOTOTHYECKUMH U OUOJIEHCKUMHU CIOKETaMU TMPOUCXOXKJICHHSI 4EJIOBEKa,
dboTorpadun HaxX0JA0K UCKOMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJI0BEKa, MOJCIIb
yepera 4eJa0BeKa 1 Yepera MMMIIaH3€, MOJIe]Ib KUCTH YEJIOBEKA U KUCTH IIIMMITaH3E,
MOJIEIU TOPCa MPEIKOB YEITOBEKA.

Jlabopatopnas pabGora «J/3ydyeHne OCOOEHHOCTEH CTpOEHUsI CKeJeTa
YEJI0OBEKA, CBSI3aHHBIX C MPAMOXOKICHUEM).

IIpakTnueckas padora «/3yueHue sKOJOrMUECKUX aanTalluii YeT0BEKay.

Tema 6. JDkojoruss — Hayka O B3aMMOOTHOIIEHWSIX OPraHU3MOB U
HAJ0PraHM3MEHHbIX CHCTEM C OKpY Kalolei cpeaoi

3apoxaeHue U pa3BUTHE 3KOJOoTuH B Tpyaax A. 'ymOonbara, K. @. Pynse, H.
A. Cesepuona, 3. I'ekkensi, A. Tencnu, B. H. CykauéBa. Paznenst u 3amauu
3K0JOTHU. CBSI3b 3KOJIOTUU C JPYTUMH HAYKAMH.

Mertoasl 3konioruu. lloneBsie HaOMOACHUS. DKCIEPUMEHTHl B HKOJOTHH:
npupoAHbIe U JiabopaTopHble. MonenupoBaHue B IKOJIOTHH. MOHUTOPUHT
OKPY’KaroIIel CpeIbl: JIOKATbHBIHN, peTHOHAILHBIA U TI100aIbHBIH.

3HayeHUEe SKOJOTMYECKUX 3HAHUW i1 4YelloBeKa. DKOJIOTHYeCcKOoe
MHPOBO33PECHUE KaK OCHOBA CBSI3€M 4eoBedecTBa ¢ mNpupoaon. dopmupoBaHue
3KOJIOTUYECKOM KYJIBTYPBI U SKOJIOTUYECKOW I'PAMOTHOCTH HACEJIECHUS.



JdemMoHcTpanuu

IToptpertsr: A. I'ym6oasar, K. @. Pynse, H. A. CeseproB, 3. I'ekkensb, A.
Tencnu, B. H. Cykaués.

Tabmuipel u cxeMbl: «Pa3nmensl skoaorumy, «MeToasl 3kojiorun», «Cxema
MOHUTOPHUHTA OKPY>KAIOUIEH CPEIbD.

JlabopaTopHas padora «3yuenune METOJOB HKOJIOTUYECKUX
UCCIIEIOBAHUID.

Tema 7. Opranusmsl U cpeaa OOUTAHUSA

Dkosoruyeckre (PaKkTopbl U 3aKOHOMEPHOCTHU X AeuctBus. Kiaccudukanms
AKOJIOTHYECKUX (DaKTOPOB: aOMOTHUYECKUE, OMOTHUECKHUE, aHTpoIoreHHble. O0mme
3aKOHOMEPHOCTH AEUCTBUSL dKoJoruyeckux ¢akropos. IIpaBuino munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTb. DBPUOMOHTHBIE W CTEHOOWOHTHBIE
OpTraHU3MBI.

Abuotuueckue ¢akrtopel. CBeT Kak »3Kosnorudeckuid Qaxrtop. JleicTBue
Pa3HBIX YYACTKOB COJHEYHOTO CIIEKTpAa Ha OpPraHU3Mbl. DKOJOTMYECKHUE TPYIIIIbI
pacTeHUid W JKMBOTHBIX II0 OTHOLICHWIO K cBeTy. CuUrHaiabHasi poJyib CBETa.
DoTonepruoan3M.

Temneparypa kak skosiormueckuii ¢akrtop. JleiictBue Temmneparypsl Ha
opranus3Mbl. [IoMKMIIOTEPMHBIE U TOMOMOTEPMHBIE OPTaHU3MBI. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTaHU3MBI.

Bnaxnocts kak skonormyeckuid ¢akrtop. IlpucnocoOneHuss pacteHuii K
nojjiepxanuio BoaHoro Oamanca. Knaccudukaius pacTeHH MO OTHOIIEHUIO K
Boze. [IpucnocoOnenus >KMBOTHBIX K U3MEHEHHUIO BOAHOIO PEXUMA.

Cpenbl oOuTaHUsT OpPraHU3MOB: BOJHAsl, HA3€MHO-BO3JYIIHAs, MMOYBEHHA,
IyOMHHAsi ~ TOAINOYBEHHAsl,  BHyTpuOpraHnu3MeHHas.  DU3MKO-XUMHUYECKHUE
0COOEHHOCTH cpefl 00uTaHusl opraHu3MoB. [IpucnocoOaeHuss opraHu3MOB K KU3HU
B Pa3HBIX Cpelax.

buonorunueckue putmbl. BHemHue W BHyTpeHHUE pPUTMBI. CyTOYHBIE H
roauyHbie puTMBI. [IpUcnocOOIEHHOCTh OPraHU3MOB K CE30HHBIM H3MEHEHHSIM
YCJIIOBUU KU3HU.

Kuznennsie hopmbl opranu3moB. [lonsiTre o sxu3znenHol popme. XKuznennnie
(dbOopMBI pacTeHMil: JepeBbs, KYCTAPHUKH, KYCTAPHUYKH, MHOTOJICTHHUE TpPAaBHI,
OJTHOJICTHHE TpaBbl. JKu3HEHHBIE (DOPMBI KUBOTHBIX: THIPOOUOHTHI, TEOOMOHTHI,
a’poOnoHTHI. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HH.

buotnyeckue dhaxkTopsl. Bumbl OnoTH4ecKux B3auMOACHCTBUIN: KOHKYPEHITHS,
XUITHAYECTBO, cuMOno3 u ero dopwmsl. [lapasutusm, koomeparusi, MyTyalau3M,
KOMMEHCaIU3M (KBapTUPAHTCTBO, HaxJIeOHUYECTBO). Hetpoduueckue
B3auMojieiicTBusl  (Tommueckue,  (Qopudeckue, (Qabpuyeckue).  3HauCHUE



OMOTUYECKUX B3aUMOJCHCTBUN [UIsl CYIIECTBOBAHHS OpPraHW3MOB B Cpejie
obutanus. [IpuHIIUTT KOHKYPEHTHOTO UCKITFOYCHUSI.

JdeMoHcTpanuu

Tabmuupr u cxembl: «IOkonorudyeckue ¢GakTopb», «CBETOBOM CHEKTpY,
«IKOJIOTUYECKHUE TPYIIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», «TEIIOKpOBHbBIE
XKUBOTHBIE», «XOJOJHOKPOBHBIE KHBOTHbIE», «DH3nonornueckue aaanTanuu
KUBOTHBIX», «Cpenpl o0OUTaHHUS OpPraHU3MOBY», «bHOIIOrHYECKUE PUTMBDY,
«Kuznenneie PopMbl pacTeHUi», « KuzHeHHbIe POPMBI AKUBOTHBIX», « IKOCUCTEMA
IIMPOKOJINCTBEHHOIO Jiecay, «IDKOCUCTEMA XBOMHOro Jjeca», «llemu nutanus»,
«XUITHUYECTBOY, «ITapazutuzm», «KoHkypeHuus», «CumMOmno3y,
«KoMMeHcanuzm.

O6opynoBanue: repbapud pacTEHUHW W KUBOTHBIX, MPUCHOCOOJICHHBIX K
BIMSHUIO Pa3jUYHBIX 3KOJOTUYECKHX (aKTOpOB, repOdapuu CBETOJIIOOUBBIX,
TEHETIOOMBBIX W TEHEBBIHOCIMBBIX PACTEHUN, CBETONIOOMBBIC, TEHEIIOOUBBHIE U
TE€HEBBIHOCIIMBbIE KOMHATHBIE PACTEHUSI, repOapuu U KOJUIEKIMH TETUTIOIIOOUBBIX,
3UMOCTOMKHUX, MOPO30yCTOMYMBBIX PACTEHUM, Uydesia NTULl U 3BEpei, repOapuu
pacTeHul, OTHOCSIIMXCS K rurpoduraMm, kcepopuram, Me30puTaM, KOMHATHBIE
pacTeHMs JAHHBIX T'PYIIN, KOJUICKIIUU >KMBOTHBIX, OOUTAIOIIMX B pa3HbIX Cpeaax,
repOapuM M KOJUIGKIIMM PACTEHUHM M IKUBOTHBIX, OOJIAJIAIOIIUX YepTaMu
IPUCHIOCOOJICHHOCTH K CE30HHBIM HM3MEHEHUSM YCJIOBHH >KU3HU, repOdapuu U
KOJUICKIIMM PACTEHUN W KUBOTHBIX PA3JIMYHBIX >KU3HEHHBIX (POPM, KOJIEKIIMHU
YKUBOTHBIX, YYACTBYIOIIUX B PA3JIUYHBIX OMOTUYECKUX B3aUMOICHUCTBUSX.

JlabopaTopnasi paGora «BrisiBIeHHE NOpUCTOCOOTIEHUNH OpPraHU3MOB K
BIIUSIHUIO CBETA».

JlabopaTopnass paGora «BrisiBIeHHE NOpUCTOCOONEHUN OpPraHU3MOB K
BIIUSIHUIO TEMIIEPATYPhI.

JlabopaTtopHasi paboTa «AHaTOMHUYECKHE OCOOCHHOCTH PACTEHUHN U3 PA3HBIX
MECT OOUTAHUS.

Tema 8. IK010rusi BU0B U NOIMYJISAMNM

DKOJIOTHYECKHE XapaKTepUCTUKUA  MOIYJISLIHH. [Monynsiuus KaK
Oounonornyeckas cucrema. Poiab HeomHOpOAHOCTH cpeapl, HU3NUECKUX 0aphepoB U
0COOCHHOCTEW OUoJIOoruu BUAOB B (DOPMUPOBAHUU MPOCTPAHCTBEHHOW CTPYKTYPHI
nonynanuii. OCHOBHbIE TMOKa3aTeNW MOMYJALUU: YHUCIEHHOCTh, IUIOTHOCTD,
BO3pacTHasi W TMOJIOBas CTPYKTypa, pOKIAAEMOCTh, MPUPOCT, TEMII PpOCTa,
CMEPTHOCTb, MUTPALUA.

Dkosioruyeckass cTpykrypa nonyisiquu. OIeHKa YUCIEHHOCTU MOIMYJISIIHH.
JluHaMKKa MOMYJSINUUA U €€ peryiadanus. buoTnueckuil MOTEHUHAN MOMYJISIUU.
MoaenupoBaHue JUHAMHUKHU MOMyasiuud. KpuBble pocTa YUCIEHHOCTH MOMYJISIIUU.
KpuBbie BbDKMBaHUA. Perynsuus YWCICHHOCTH TMOMYJAIMA: poJib (PaKTOpOB,



3aBUCSIINX U HE 3aBUCSIIUX OT IJIOTHOCTH. DKOJIOTUYECKHUE CTPATETUH BUIOB (T- U
K-ctparerun).

[Tonarne o0 sKojOTMUECKOW HUIE BHaa. MecTtooOutanue. MHoroMepHas
Mozenp 3kojmormyeckon Humm Jx.M. XatumHcona. Pa3smepsl skonorundeckou
Huu. [loTeHunanpbHas U peaTn30BaHHAs HULIY.

Bua kak cucrema mnonynsuuid. Apeansl BUIOB. BuIbl M HUX >KU3HEHHBIE
CTpaTernuu. JKOJIOTHUYECKUE SKBUBAJIICHTHI.

3aKOHOMEpPHOCTM TIOBEAEHUS W MUIrpalui >KUBOTHBIX. buosornueckue
WHBA3WUU YY>KEPOJHBIX BUIOB.

JdeMoHcTpanuu

[Toptper: Hx. 1. XaTuuHCOH.

Tabmuiel U cxembl: «IKOJOTHMUYECKUE XaPAKTEPUCTUKU TOMYJISIIUNY,
«IIpocTpaHcTBeHHass  CTpyKTypa  mnomyisiun», «Bo3pacTHble  mupaMubl
nonymanun», «CKOPOCTb  3aCEIEHUS IMOBEPXHOCTHM  3€MJIM  PA3IUYHBIMHU
opranuzmamMmn», «Mogeinb 3kosiornueckon Huimu [x. M. Xatunnconay.

O6opynoBaHue: repoapuu pacTeHUM, KOJIJIEKIIUU KUBOTHBIX.

JlabopaTopHnasi padora «IIpucnocoOieHus ceMsiH paCTEHUN K PACCEIICHUIOY.

Tema 9. Ikos0rust co00MECTB. IKOJOTHUYECKHE CHCTEMBbI.

CooOmectBa opraHu3MoB. buoneHo3 u ero crpykrypa. CBs3U MEXIy
OpraHu3MaMH B OMOLIEHO3E.

OxocucrteMa kak oTkpbiTasi cucrema (A. JIx. Tencinu). OyHKIMOHAIBHBIC
OJIOKM OpraHu3MOB B DKOCHUCTEME: MPOAYLEHTbl, KOHCYMEHTHI, PEIyLEHTHI.
Tpoduueckue ypoBuu. Tpoduueckue uenu u cetu. AOUOTHYECKHUE OJIOKH
skocucteM. [1ouBbI U Wbl B 3KocucTeMax. KpyroBopoT BelecTB ¥ MOTOK SHEPTUU
B DKOCHUCTEME.

OCHOBHBIE TOKA3aTENIN YKOCUCTEMBI. bromMacca 1 mpoyKius. IKOJIOTUYECKUE
MUPaMU/IbI YK CEN, OMOMACCHI U SHEPTUHU.

HHunamuxa sxocucmem. Kamacmpoghuueckue nepecmpoiiku. Daykmyayuu.
HamnpaprnenHbsie 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — CyKilecCcuu. llepBuuHbIE U
BTOPUYHBIE CYKIIECCUM M UX TMPUYUHBL. AHTpPOIOIEHHBIE BO3JEUCTBUS Ha
cykneccuu. Kimmmakcunoe coo0rectBo. bropaznoobpasue u moiaHoTa KpyroBopoTa
BEILIECTB — OCHOBA YCTOMYMBOCTH COOOIIIECTB.

[IpupoaHble 3KOCUCTEMBL. JKOCUCmEMbL 03€P U peK. DKocucmembl MOpeu U
oKeanos. Ikocucmemvl MYyHOp, 1€C08, Cmenel, NYCMblHb.

AHTpOTIOTEHHBIE JIKOCHCTEMBI. ATrpo3’KocucTeMa. ArpoleHo3. Paznuuns
MEX/y aHTPOIOT€HHBIMU U IPUPOJIHBIMHU 3KOCUCTEMAMM.

Ypboskocuctembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocuctem. [opopackas
dnopa u dayna. CunaHTpommzaiusi Topojackoi QayHbl. buonormdeckoe wu
X03STUCTBEHHOE 3HaYEHUE arPOIKOCUCTEM U YPOOIKOCHUCTEM.



3aKOHOMEPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aUMOJICHCTBUI OPTaHNU3MOB B
sKocucteMax. Ponb KackaoHoz2o 3¢ghghexkma u 6u008-30upuramopos (Kiouesvix
8U008) 6 QyHKYUOHUpPOBanuu 3Kkocucmem. IIepeHOC PHEPTrUU U BEIIECTB MEXIY
CMEXXHBIMU 3KOCUCTEMaMHU. Y CTOMYMBOCTh OPraHU3MOB, ONYJISIUN U 3KOCUCTEM
B YCIIOBUSAX €CTECTBEHHBIX U aHTPOIOTC€HHBIX BO3/ICHCTBUIA.

Mexanuzmoi 6030eticmsust 3a2psA3HeHUN PA3HbIX MUNO8 HA CYOOPSAHUIMEHHOM,
OP2AHUBMEHHOM,  NONYIAYUOHHOM U  IKOCUCMEMHOM  VYPOBHAX,  OCHOGbI
9KOJIO2UHECKO20 HOPMUPOBAHUSL AHMPONO2EHHO20 6030eucmesusi. MeTooIoThs
MOHHUTOPHHTA €CTECTBEHHBIX M aHTPOIIOTEHHBIX YKOCHCTEM.

JdeMoHcTpanuu
[Toptpert: A. JIx. Tencnu.
Tabmumet  u cxembl:  «CtpykTypa ~ OMOIEHO3a»,  «DKOCHUCTEMA

MIMPOKOIUCTBEHHOTO Jiecay, «DKOCHCTEMa XBOMHOTO Jjecay, « DyHKIMOHAJIbHbIE
IPyNIBI OPraHU3MOB B SKOCUCTEMEY, «KpyroBOopoT BellecTB B 3kocucTeMmey, «Llenu
nuTaHus (mactOuuIHasi, JeTpUTHas)», «IKOJOrMYecKas MUpaMHaa YHCe»,
«OKooruyeckas nupamuaa OMOMacChl», «IKOJIOrMYecKass MUpaMuja SHEPTUn»,
«O0pazoBanue 6osoTa», «llepBuuHas cykueccus», «BoccTaHoBlIeHHE Jieca MOce
noxkapa», «9KOCHCTEMA 03€pa», «ArpoueHo3», «KpyroBopoT BEIIECTB U NOTOK
SHEPruu B arpoueHose», «IIpumepsl ypOoskocucTem.

O6GopynoBaHue: repObapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uyydelia NTHI U
3BepeH, repbapum KyJbTypHBIX U AUKOPACTYIINX PACTCHUM, aKBAPUYM KaK MOJIEIb
KOCUCTEMBI.

IIpakTnuyeckas padora «/3yuenue n onucanue ypo03KOCUCTEMBD.

JlabopaTtopnasi paGora «M3yueHue pazHOOOpa3us MEIKUX TMOUYBEHHBIX
YJICHUCTOHOTUX B PA3HBIX SKOCUCTEMAX).

IKCKYypeHs «DKCKypcHsl B TUIIMYHBIN OMoreoneHo3 (B AyOpaBy, Oepe3HSK,
€JIbHUK, HA CyXOJI0JIbHBIM UIIM TOMMEHHBIN JIYT, 03€p0, O0JI0TO)».

IKeKypeusi «DKCKypcUs B arposkocuctemy (Ha Mojie WM B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. buocdepa — riodaabHas 3xocUcTEMA

buocepa — obOmemnanerapHas oOojiouka 3eMiIM, TZI€ CYIIECTBYET WIIH
CylIecTBOBajia KM3Hb. Pa3Butue npeacraBienuii o 6uocdepe B Tpyaax J. 3iocca.
VYuenne B. U. Bepuanckoro o 6mochepe. Obnactu 6uochepsl u e€ cocran. XKupoe
BeIeCcTBO Onocdepsl 1 ero GyHKIIHUH.

3aKOHOMEpPHOCTH cyIiecTBoBaHusi onocheprl. OcobeHHocTn OGrochepsl Kak
rio0agbHOM 3KocucTeMBbl. JJuHaMuueckoe paBHoBecue B 6nochepe. KpyroBopotst
BEILECTB U OMOT€OXMMUYECKHUE IIUKIIBI (YIIepoa, a30Ta). PUTMUYHOCTS SIBIICHUI B
ouocdepe.



3oHansHOCTH OHMocdepsl. [lonsiTue 0 6mome. OCHOBHBIE OMOMBI CYIIIH: TYHJIpa,
XBOWHBIE Ji€Ca, CMEUIAHHbIE W UIMPOKOJIMCTBEHHBIE JI€CA, CTENH, CABAHHBI,
IIyCTBIHU, TPOIIMYECKHUE JIECA, BBICOKOTOpbsl. Kiimmar, pacTUTENIbHBIN U )KUBOTHBIN
MUp OMOMOB CYIIIH.

CtpykTypa 1 (yHKIHS )KMBBIX CUCTEM, OLICHKA UX PECYPCHOIO MOTEHIMaja 1
onochepHbIX PYHKIIHA.

JdeMoHcTpanuu

IToptpetsi: B. . Bepnasckuii, 3. 31occ.

Tabmuubr u cxemsl: «l'eocthepsl 3emnn», «KpyroBopoT a3zoTa B MpUpOIE»,
«KpyroBopot yrinepoga B npuponae», «KpyroBopoT Kuciopoja B IPUPOIELY,
«KpyroBopoT Boabl B mpupoje», «OcHOBHbIe Onombl cymmny, «Kinnmarnueckue
nosica 3emnm», «Tynapay, «Taliray, «Cmemannsiii gec», «IIIMpoKOIMCTBEHHBIN
aecy, «Crenby, «CaBanHay, «[lycTeias», « Tponuueckuit necy.

O6opynoBanue: repbapuu pacTeHU pa3HbIX OMOMOB, KOJIEKIIUHU >KUBOTHBIX.

Tema 11. YestoBek U OKpy:xa0IIaf cpeaa

DKOJIOTHYECKHE KPU3UChI W WX Npu4uHbBL. Bo3nelcTBue ueloBeka Ha
ouocdepy. 3arps3HeHue BO3AyIIHOM cpeabl. OXpaHa Bo3ayxa. 3arpsi3HEHUE BOJTHOM
cpeapl. OxpaHa BOJHBIX pecypcoB. Paspymienue mouBbl. OxpaHa MOYBEHHBIX
pecypcoB. I3meHeHne kimMmara.

AHTpPONIOTEHHOE BO3JIECWCTBHAE HA PACTUTEIBHBIM M KUBOTHBIA Mup. Oxpana
paCTUTENLHOTO W KUBOTHOTO Mupa. OCHOBHBIE MPUHIMIBI OXPaHbl MPUPOJIBI.
Kpacasie xuuru. Oco0o oxpansembie mpuponansie Ttepputopun (OOIIT).
Boranndeckue caipl U 300710THYECKUE TTAPKHU.

OcCHOBHbBIE TPHUHIMUIIBI YCTOMYUBOTO DPA3BUTHUSL UYEJIOBEUECTBA W MPUPOJIBI.
PanyoHansHOE  NPHUPOAOIOJIB30BAHME U COXpPAaHEHUE  OMOJOTHYECKOIO
pazHooOpazust 3emau. OOIIHME 3aKOHOMEPHOCTH TJI00ANBHBIX 3KOJIOTHYECKHUX
Kpu3ucoB. OCOOCHHOCTH COBPEMEHHOTO KPU3HCA U €T0 BEPOSTHBIC TOCIEACTBHSI.

Pa3zBuTne METOJIOB MOHUTOPUHTA Pa3BUTUSI OMACHBIX TEXHOTEHHBIX
nporieccoB. CucmemHvle UCCIe008aHU nepexooa K pecypcocbepezarouiei u
KOHKYPEeHmMOocnocoonou snepeemuxe. buonoeuueckoe pasnoobpasue u buopecypchwi.
Hayuonanvuvie ungopmayuonusvie cucmemvl, obecneuusarowue O00CMyn K
uHgopmayuu NO  COCMOAHUIO OMOEIbHLIX U008 U 9IKocucmem. (OcHOBb
IKOpeadunumayuy dKocucmem u cnocob6os 060pbObl ¢ OUONOBPEIHCOCHUAMU.
Pexoncmpyxyus mopckux u HazemHvix 3KOCUCTEM.

JdeMoHcTpanuu

Tabnuibl v cxeMbl: «3arpsizHeHne aTMochepbi», «3arps3HeHue ruapochepb,
«3arpsi3Henue nmouBsy, «IlapaukoBbiii 3¢ dHexT», «Ocod0 oxXpaHseMbie IPUPOTHBIC
TeppUTOpUN», «Moenu ynpaBiasieMOro Mupa.



O6opynoBanue: ¢otorpaduu OXpaHIEMbIX pACTCHUH W KUBOTHBIX KpacHou
kHuru Poccuiickon ®enepanuu, KpacHol KHUTH pernuoHa.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O
BHOJIOTUHN HA YPOBHE CPEJHEI'O OBILIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycraHaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
OoOy4YaromIMMHUCS TPOrpaMM CpelHero ooOimero o0pa3oBaHUs: JUYHOCTHBIE,
METaIrpeIMETHbIE U NPEIMETHBIE.

B cTpykType TMYHOCTHBIX PEe3yJIbTATOB OCBOEHUS MPOTPaMMBbI 110 OHOJIOTUU
BBIJIEJICHBI CIEAYIONINE COCTABIISIONIME: OCO3HAHNE O0YYaIOIMMHUCS POCCUMCKOM
I'PaKIaHCKON UJIEHTUYHOCTU — TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CaMOONpENETEHUI0, Hamuyue Momusayuu K OOy4YeHHIO  OHOJOTHUH,
yeneHanpaeienHoe pazsumue BHYTPEHHUX YOEXKIEHUW JIMYHOCTH HAa OCHOBE
KJIFOUEBBIX IIEHHOCTEM M MCTOPUYECKUX TPAIAUIMI pPa3BUTHSA OUOJIOTHYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb 00YUYAIOIUXCS PYKOBOJACTBOBATHCS B CBOESH
JESATETbHOCTU I1I€HHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, TMPUCYIIUMH CHCTEME
OMOJIOrM4ecKoro 00pa3oBaHus, Haiuuue NPasoCoO3HAHUS SKOJIOTHIECKON KYJIbTYPHI,
CnoCcoOHOCMU CMABUMD TICJIU U CTPOUTD KU3HECHHBIC TJIaHBI.

JIn4HOCTHBIE PE3yJbTAaThl OCBOCHUS MPOTPAMMBI 10 OMOJIOTHH JIOCTUTAIOTCS B
€MHCTBE YYEOHOM W BOCIUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUU C
TPaAUIIMOHHBIMU POCCUMCKUMH COLUOKYIBTYPHBIMH, HCTOPUYECKUMHU U JyXOBHO-
HPaBCTBEHHBIMU 1IEHHOCTSIMU, MPUHSATHIMU B OOILECTBE MPaBWIAMU U HOPMaMH
MOBEJICHUSI U CIOCOOCTBYIOT TIpOIleccaM CaMOIIO3HAHUSI, CAMOBOCIUTAHUS U
CaMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEH TMO3UIMU JIMYHOCTHU, NATPUOTHU3MA U
YBAXEHUSI K 3aKOHY M MPABOIMOPSIKY, YEIOBEKY TPyJa U CTApLIEMYy MOKOJICHHIO,
B3aUMHOI'O0 YBa)KECHHS, OEpPEKHOrO0 OTHOIIEHUS K KYJIbTYpHOMY HACIECIAUIO0 U
TpaAuIMsIM MHOTOHAIMOHAJIbHOrO Hapoaa Poccuiickoit ®Denepanuu, Opupoae U
OKpYKarolIen cpeie.

JImdHOCTHBIE pE3yJdbTaThl OCBOCHHS Yy4yeOHoro mpenmera «buomorus
JOJKHBI OTpakaTh TOTOBHOCTh U CIIOCOOHOCTh 00YUYarOIIUXCsl PyKOBOJACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WUIUEH JMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUCHTAIlUN, TO3UTHBHBIX BHYTPEHHUX  YOCKIEHUN, COOTBETCTBYIOIIUX
TPAAUIMOHHBIM LIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, PACIIMPEHUE MKU3ZHEHHOIO
OMbITa U OMbITA ACSATEILHOCTH B MPOILIECCE peaiu3allid OCHOBHBIX HAINpaBICHUN
BOCITUTATENIbHOU JIEATEIbHOCTH, B TOM YHCJI€ B YACTH:

1) rpaIaHCKOr0 BOCIIMTAHUS

c(hOpPMHPOBAHHOCTh TPAKIAHCKON MO3UIINKA 00YUYaOIIETOCs KaK aKTUBHOTO H
OTBETCTBEHHOTO YJIEHA POCCUNMCKOTO OOIIECTBA;

OCO3HaHUE CBOMX KOHCTUTYITMOHHBIX MIPaB M 00S13aHHOCTEH, yBaXKCHHE 3aKOHA
U TIPaBOMOPSIAKA;



TOTOBHOCTh K COBMECTHOM TBOPYECKOH JIEATETLHOCTH MPHU CO3/IaHUN YUEOHBIX
NPOEKTOB, pEIICHWH Yy4eOHBIX ¢ TIO3HABATENbHBIX 3a/1a4, BBINOJTHECHUU
OMOJIOTUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEENSITh COOCTBEHHYIO TIO3UIIMIO 10 OTHOIIEHUI0 K
SIBJICHUSIM COBPEMEHHOM KU3HU U OOBACHSTH €€,

YMEHHE YYUTHIBATH B CBOMX JIEHCTBUSIX HEOOXOAMMOCTh KOHCTPYKTHBHOTO
B3aMMO/JICHCTBUS JIIOJIEH C Pa3HBIMHU YOSKICHUSIMH, KYJIbTYPHBIMU IIEHHOCTSIMH U
COLIMAJIbHBIM IOJI0KEHUEM;

TOTOBHOCTh K COTPYAHUYECTBY B TPOLIECCE COBMECTHOI'O BBIIOJIHEHHUS
yueOHBIX, T[O3HABaTEJbHBIX M MCCIENOBATEIbCKUX 3aa4, YBaXKUTEIbHOTO
OTHOIIEHUS! K MHEHHUIO ONIMOHEHTOB IMpHU OOCYXJEHUH CIIOPHBIX BOIPOCOB
OMOJIOrMYECKOT0 COJIEpKaHUS;

TOTOBHOCTh K TYMaHUTAPHON U BOJOHTEPCKOM JEATEILHOCTH;

2) IATPUOTHYECKOT0 BOCTIUTAHUSA:

c(hOpMHUPOBAHHOCTb POCCUUCKON IpaKJaHCKOW UIGHTUYHOCTH, TAaTPUOTU3MA,
YBaXKEHUsSI K CBOEMY HapoJly, YyBCTBa OTBETCTBEHHOCTH repen PoauHoi, ropapoctu
3a CBOM Kpa#, cBOWO PolauHy, CBOM S3BIK M KYJbTYpPY, IPOILUIOE U HACTOSAILLIEE
MHOT'OHAIIMOHAJIBbHOr 0 Hapoaa Poccuu;

[IEHHOCTHOE OTHOIIIEHHUE K MPUPOJTHOMY HACJIEAUIO U MaMSTHUKAM TPUPO/IBI,
TOCTHXEHUAM Poccuu B Hayke, UICKYCCTBE, CIIOPTE, TEXHOJIOTUSIX, TPYIIE;

CIIOCOOHOCTh OIICHUBATh BKJIAJl POCCUUCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHe OWUOJOTUM, TOHUMAHUS 3HAYCHUST OWOJOTMHU B TO3HAHUU 3aKOHOB
IPUPO/JIbI, B KU3HU YEJIOBEKA U COBPEMEHHOTO O0IIIECTBA;

ujeitHas yOeKIEHHOCTh, TOTOBHOCTh K CIIy>)KeHHIO M 3aumute (OtedecTBa,
OTBETCTBEHHOCTh 3a €T0 CyAbOY;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

OCO3HAaHUE TYXOBHBIX IEHHOCTEW POCCUMCKOTO HAPO/Ia;

c(hOpMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIIEHUBAaTh CHUTYAllMI0 W MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTUPYACH HA MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

OCO3HaHME JIMYHOTO BKJIAJa B IOCTPOCHHUE YCTOMYHBOTO OYIyIIEro;

OTBETCTBEHHOE OTHOLIEHHE K CBOUM POJMUTENSM, CO3/IaHUI0 CEMbU Ha OCHOBE
OCO3HAHHOI'O TPHUHATHS ILEHHOCTEM CEMEWMHOM JKU3HU B COOTBETCTBHM C
TpaauiusIMHi Hapo10B Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA:

ACTETHYECKOE OTHOIIECHHWE K MHUPY, BKIIOYAs 3CTETUKY ObITAa, HAYYHOTO H
TEXHUYECKOT0 TBOPUECTBA, CIOPTA, TPYAa, OOLIECTBEHHBIX OTHOIIECHU;

MOHUMAaHHE SMOIIMOHAIBHOTO BO3IEUCTBUS KUBOM MPUPOJIbI U €€ IEHHOCTH;



TOTOBHOCTh K CAMOBBIPAKEHHUIO B PAa3HbIX BUJAX HCKYCCTBA, CTPEMJICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOW JTIMYHOCTH;

5) ¢pusznueckoro BocnuTaHus, GOPMHUPOBAHMSA KYJIbTYPHI 310POBbS W
3MOLMOHAJIBLHOTO 0JIArONOJIYyYHS:

MOHUMAaHUE U pean3alus 3J0pOBOT0 U 0€30I1acHOr0 o0pa3a KU3HU (310pOBOE
nUTaHue, COOJI0/IEHNE TUTUEHUYECKUX MTPaBUIT U HOPM, COATaHCUPOBAHHBIN PEXKUM
3aHATUH W OTHAbIXa, peryisipHas (Qu3nMyeckas akTUBHOCTh), OEpEekKHOTO,
OTBETCTBEHHOI0 M KOMIIETEHTHOI'O OTHOIICHHUS K COOCTBEHHOMY (DU3UYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

NOHMMAHWE UEHHOCTH TMPaBWJI HWHIUMBHAYAJbHOIO M  KOJUIEKTUBHOTO
0€30MacHOro MOBE/ICHUS B CUTYaIUsX, YTPOXKAIOIIMUX 3/I0POBbIO U KU3HU JIIOACH;

OCO3HAHME TOCJICICTBUI W HEMPHUATHUS BPEIHBIX MPUBBLIUCK (YMOTpeOIeHuUs
AJIKOT0JIs1, HAPKOTUKOB, KYPEHUS );

6) Tpya10BOr0 BOCIIMTAHMSA:

TOTOBHOCTh K TPYAY, OCO3HAHHE IICHHOCTU MacTEepPCTBa, TPYI0JIIOOHE;

TOTOBHOCTh K AKTHUBHOM JESITEIHLHOCTH TEXHOJOTMYECKOM M COLMaTbHOMN
HaIPaBJICHHOCTH, CIIOCOOHOCTh MHUIIMUPOBATH, TUIAHUPOBATh U CAMOCTOSITEILHO
BBITIOJTHATH TaKylO0 JESATEIbHOCTD;

UWHTEpeC K pa3inudHbiM cdepaM MnpodhecCUOHATBHONU NIeITeIbHOCTH, YMEHUE
COBEpIIATh OCO3HAHHBIA BBIOOp Oyaymeld mnpodeccun UM PeaU30BBIBATH
COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa3oBaHUIO M CaMOOOpa30BaHUIO Ha
IIPOTSKEHUU BCEU JKU3HU;

7) 3KOJIOrM4eCKOTr0 BOCTIUTAHMS:

AKOJIOTUYECKH 11€71€CO00Pa3HOE OTHOIICHUE K MMPUPOE KaK UCTOUYHUKY KU3HU
Ha 3eMJie, OCHOBE €€ CYIIECTBOBAHUS,

MOBBIIIICHUE YPOBHS JKOJOTUYECKOW KYJIBTYphl: IPUOOPETEHHUE OIbITa
IJIAHUPOBAHUSI TMOCTYNKOB UM OIIEHKM WX BO3MOXHBIX TOCIEACTBUI IS
OKPYKaOUIEN CPEJIbL;

OCO3HaHWE TI00ATBFHOTO XapaKTepa AKOJIOTHYECKUX TPOOJIeM U TMyTeH HX
pelieHus;

CIOCOOHOCTH UCTIONIB30BATh MPHUOOpETAEMBbIE TIPU U3YUYECHUH OUOIOT Y 3HAHUS
M yMEHHS TP  PEIIEHWH MpoOJieM, CBSI3aHHBIX C  PAIlMOHAIBHBIM
IPUPOAOIIONH30BaHNEM  (COOMIOIGHUE  MPaBWJI  TOBEIEHUS B MPHUPOJE,
HAIIPaBJICHHBIX HA COXPAaHEHHWE pAaBHOBECUSI B DJKOCHUCTEMaX, OXpaHy BHUJOB,
aKocucTeM, Orocdepsl);

AKTUBHOE HEMPHUATUE JICUCTBUI, MPUHOCIIINX BPEI OKPYKAIOIIEH TPUPOTHOU
cpene, YMEHHE MPOTHO3UPOBATh HEOIATONPHUATHBIE YKOJIOTHMUECKHUE MOCIEICTBHS
MPEANPUHUMAECMBIX JCUCTBUU U IPEIOTBPAIATh UX;



HaJIMYKUE Pa3BUTOIO 3KOJIOIMYECKOTO MBILUICHHUS, SKOJIOTMYECKON KYJIbTYypHI,
OIbITa NEeATENBHOCTH DKOJIOTMYECKOU HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMHU B I0O3HABATEJIbHOM, KOMMYHUKATUBHOM U COLIMAJIBHOU
IPAKTUKE, TOTOBHOCTH K YYaCTHIO B MPAKTUYECKON AEATEINBHOCTH IKOJIOIMUECKOU
HaIPaBJICHHOCTH;

8) HEeHHOCTH HAYYHOI'0 MIO3HAHUS:

c(OpPMUPOBAHHOCTh MMPOBO33PEHMSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUsI HAYKU U OOLIECTBEHHOW NPAKTHKH, OCHOBAHHOI'O Ha JMAJIOre
KYJIbTYp, CIOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B IOJUKYJIBTYPHOM MUPE;

COBEpIICHCTBOBAHUE S3BIKOBOM M YHUTATEIIbCKOM KyJbTYyphl KaK CpEJICTBa
B3aUMO/IEUCTBUS MEX Y JIFOJIbMU U TIO3HAHUSI MUPA;

NOHUMaHUE Ccrneuu(puKd OHOJOTUM KaK HayKH, OCO3HaHUs €€ pojik B
(GbopMUpPOBaHUHU PALMOHAIBHOTO HAYYHOT'O MBILIUICHHUS, CO3JaHUU LIETOCTHOIO
IpPEICTABICHUsI 00 OKpY)KAloIleM MHpE KaK O €JUHCTBE IPHUPOJbI, YEIOBEKA U
oOlIecTBa, B MO3HAHUM TPHUPOAHBIX 3aKOHOMEPHOCTEH M pEIIeHUH podsiem
COXpaHEHUs IPUPOJTHOTO PABHOBECHS;

yOeXIEHHOCTh B 3HAYMMOCTHM OMOJIOTHMHU /JIi COBPEMEHHOW LMBWIM3AIUU:
oOecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEAUIMHBI, CO3JAHHE MEPCHEKTUBHBIX
OMOTEXHOJIOTUM, CHOCOOHBIX  pellaTh pPecypcHble  MPOOJIEMbl  pPa3BUTHS
YeJI0BEYEeCTBA, OMCKA MyTeH BBIXOJA M3 I100ATbHBIX AKOJIOTHYECKUX MPoOJieM U
o0OecrieyeHuss  mepexoja K  YCTOMUMBOMY — Pa3BUTHIO,  PAlMOHAIBHOMY
UCIIOJIb30BAHUIO TMPUPOJHBIX PECYpCcOB U (POPMUPOBAHHIO HOBBIX CTaHIAPTOB
KU3HH;

3aMHTEPECOBAHHOCTh B TOJYyYEHHUU OUOJOTMYECKUX 3HAHUU B ILEJX
NOBBIIEHUA OOIIE KyJIbTYphbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOM YacTH (PYHKIIMOHAJIBHOM I'PaMOTHOCTU OOydarommxcs, (GopMHpPyeMOi
pU U3YYECHUU OHOJIOTHH;

NOHUMAaHUE CYIIHOCTU METOJIOB IO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX
HayKax, CIOCOOHOCTH WCIOJb30BaTh MOJy4YaeMble 3HAHMUS s aHaiuu3a u
OOBSICHEHHsI SIBIICHUW OKPYKAIOLIEro MUpPA U MPOUCXOIAIINX B HEM M3MEHEHMIA,
yMeHUE JejaTb OOOCHOBAaHHBIE 3aKIIOYEHHUS Ha OCHOBE HAy4YHBIX (DakTOB H
UMEIOINXCS JAHHBIX C LEJIbI0 MOJIYYEHHS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITENIbHO HCIOJIb30BaTh OMOJIOTUYECKUE 3HAHUA IS
pelieHus mpooyieM B peabHBIX )KU3HEHHBIX CUTYalIUAX;

OCO3HaHUE LIEHHOCTH HAy4YHOH JEeATEIbHOCTH, TOTOBHOCTbh OCYILECTBISATH
IPOEKTHYIO U UCCIEA0BATENBCKYIO ACSTEIIBHOCTh HHAMBUYAIbHO U B IPYIIIIE;

TOTOBHOCTh M  CIIOCOOHOCTh K  HEMPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY TIOJYyYEHHUIO HOBBIX 3HAaHUN MO OHOJIOTHM B
COOTBETCTBHUHU C KU3HEHHBIMU TOTPEOHOCTSIMHU.



METAINIPEIMETHBIE PE3YJIBTATBI

MeranpeaMeTHble pe3ybTaThl OCBOCHMs yueOHoro mpenmera «buomorus»
BKITIOYAIOT: 3HAYMMbBIC I  (POPMHUPOBAHUS MHPOBO33PCHHS 00YJarOUTUXCS
MEXIUCIMIUIMHAPHBIE (MEXKIIPEIMETHBIC) OOIIEHAYUHBIC TOHSTHS, OTPaKAIOIIIC
IIEJIOCTHOCTh HAYYHOW KApTUHBI MHpAa M CHENU(PHKYy METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (BEIICCTBO, DHEPTHUs, SABJICHUE, MPOIECC,
CUCTEMa, Hay4YHBIH (aKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
WCCIIeIOBaHNe, HAOI0IeHNEe, U3MEPEHHE, DKCIICPUMEHT U IPYTHE); YHUBEPCATbHBIC
yueOHbIC JCHCTBUS (TTO3HABATENIbHBIC, KOMMYHUKATHBHBIC, pETYJSTHBHBIC),
obecnieunBaronre GopmMupoBaHre (PyHKIMOHAIBHON IPaMOTHOCTH U COIMATBLHOM
KOMIIETEHIIMM  OOYyYalolUXCs; CHOCOOHOCTh  OOy4YaloIIMXCA  HMCIOJb30BaTh
OCBOCHHBIC MEKIUCIUTIIIMHAPHBIC, MUPOBO33PEHUYCCKHE 3HAHUS ¥ YHUBEPCATHLHBIC
yueOHbIe IeCTBUS B MO3HABATEIBHON U COLMATIBbHOMN MpPaKTHUKE.

B pesynbrare uzyueHusi OMoJIOruy Ha ypoOBHE CPEHEr0 00IIero 00pa3oBaHuUs
y oOyuaronierocst OyayT cQpOpMUPOBaHbI [O3HABATENIbHBIE YHUBEPCAJIbHbBIC
yueOHbIC JCHCTBUS, KOMMYHHKATHBHBIC YHUBEpCAJIbHBIC YyUeOHBIC ICUCTBUS,
PETYISATUBHBIC YHUBEPCATbHBIE YICOHbBIC JCHCTBHUS, COBMECTHAS JACSITEIHHOCTD.

MeramnpeaMeTHbIE PE3yJIbTaThl OCBOCHHS TPOTPAMMBI CPEIHETO OOIIEeTOo
00pa30BaHus TOJKHBI OTpaXkaTh:

OBnajgenne YHUBEPCAJTbHBIMU y4eOHBbIMU MO3HABATEIbLHBIMHU
AeCTBUAMM:

1) 6azoBble JIOTHYECKHE IeiiCTBHUSI:

CaMOCTOATENLHO  (OPMYJIHPOBATH W AKTyaIM3UPOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIb30BaTh TMPU OCBOCHWU 3HAHUW TPHUEMBI JIOTHYECKOTO MBIIUICHUS
(aHanu3a, CHHTE3a, CPaBHEHHMS, KiIacCU(pUKAIUU, 0000IIEeHHS ), PACKPBIBATH CMBICIT
OMOJIOTUYECKUX TOHATHI (BBIACIATh WX XapaKTEPHbIC NMPHU3HAKH, YCTAHABIUBATH
CBSI3U C JIPYTUMU MTOHSATUSIMU);

OTpEeNeNsATh 1eNU JAEATeNbHOCTH, 3ajaBas IapaMeTpbl M KPUTEPUU HX
JOCTHXKEHHUS, COOTHOCUTH PE3YJIbTAThI JACSITEIbHOCTH C TIOCTABIIEHHBIMU TEIISIMU;

UCIIOJIb30BaTh OMOJIOTUYECKUE MOHATHUS I 0ObsICHEHUSI (DAaKTOB U SIBIICHUMN
YKUBOU IIPUPOBI;

CTPOUTH JIOTUYECKHE PACCYXICHUS (MHIYKTUBHBIC, JCAYKTHUBHBIE, TIO
aHAJIOTUH), BBISBISITH 3aKOHOMEPHOCTH W MPOTHUBOPEUMS] B PacCCMATPUBAEMBIX
SIBIICHUSX, (DOPMYJIHMPOBATH BHIBOJIBI U 3aKITIOUEHUS;

MPUMEHSTh CXEMHO-MO/IEIbHBIE CPEACTBA ISl IPEACTABICHUS CYIIIECTBEHHBIX
CBA3€H M OTHOLICHUA B U3Y4YaeMbIX OHOJOTHYECKUX OOBEKTaX, a TaKKe
IPOTUBOPEUMA PA3HOTO pOJA, BBISBICHHBIX B Pa3IMYHBIX HHGOOPMAIMOHHBIX
UCTOYHUKAX;



pa3palaTeiBaTh IUIaH pEIleHUsl MPOoOIeMbl C YYETOM aHaiIu3a MMEIOLIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;

BHOCHUTH KOPPEKTHUBBI B JIEATEIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YIIbTATOB
LIEJIIM, OLIEHUBATh PUCKU IOCIIEICTBUM NESITEIbHOCTH;

KOOPAMHUPOBATH U BBINOIHSTH pabOTY B YCIOBUSIX peajIbHOTO, BUPTYAJIbHOIO
1 KOMOMHUPOBAHHOT'O B3aUMOIEHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX TPOOIIEM.

2) 6a30BbIe HCCJIEN0BATEIbCKIE NeiCTBHA:

BJIaJIETh HaBbIKAMHU Y4€OHO-UCCIIEI0BATENbCKON U MPOEKTHOM JESTENbHOCTH,
HaBbIKaMHM  pa3pelieHusi npoOjeM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSATEIILHOMY IIOMCKY METO/IOB PELICHUS IPAKTUYECKUX 3a]a4, IPUMEHEHHUIO
Pa3JIMYHBIX METOAOB MO3HAHUS;

UCIIOJb30BaTh PA3JIMYHBIE BUJBI JEATEIIBHOCTH IO TOJYYEHUIO HOBOIO
3HAaHUSA, €ro HHTEpIpeTalyy, NpeoOpa3oBaHUI0 U MNPUMEHEHHI0 B Y4YeOHBIX
CUTYallUsIX, B TOM YKCJIE TIPU CO3JITAHUU YUYE€OHBIX U COLMATILHBIX TPOEKTOB;

(dbopMHUpOBaTh HAYYHBIN TUN MBILUICHUS, BIaI€Th HAYYHOU TEPMHUHOJIOTHUEH,
KJIFOUEBBIMU NTOHATHUAMHU U METOJAMU;

CTaBUTh M (HOpMYyIUpOBaTh COOCTBEHHBIE 3aJaul B 0Opa30BaTEIbHOM
NEATEIbHOCTH U JKU3HEHHBIX CUTyalUsX;

BBISIBIIT [IPUYMHHO-CJIEACTBEHHBIC CBS3M W AKTyaJIM3WpPOBATh 3aJavy,
BBIJIBUTATh TUIIOTE3Y €€ PEIICHHS], HAXOAUTh apIyMEHTHI ISl JOKa3aTENbCTBA CBOMX
YTBEPXKIACHUH, 3a/1aBaTh [MAPAMETPBI U KPUTEPUH PELICHUS;

AHaJIM3UpPOBAaTh IIOJYYEHHBIE B XOAE€ PELIEHHs 3aJadyd  pe3yJIbTaThl,
KPUTHYECKHU OLIEHMBATH UX JIOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX
YCIIOBUSIX;

JIaBaTh OLIEHKY HOBBIM CUTYAallUsIM, OLIEHUBATh NPUOOPETEHHBIN OIIBIT;

OCYULIECTBJISATh LIEJICHANIPABICHHBIM MOWCK IEpeHoca CPEACTB M CHOCOOOB
JEHCTBUS B TPOPECCHOHAITBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATEIBHYIO WU IMPAKTHUYECKYIO OO0JAaCTH
KU3HEACATEIbHOCTH;

yYMETb UHTETPUPOBAThH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJIEH, NPEJIaraTb OPUTMHAIBHBIE MTOAXOJBl U PEIICHMUS,
CTaBUTb NMPOOJIEMBI U 33/1a4H, IOMYCKAIOIINE aTbTepPHATUBHBIC PEILICHUSI.

3) pa6ora c nHpopmanmeii:

OpPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHUKAX MHPOPMAINH (TEKCTe Y4eOHOTO
nocoOus, Hay4yHO-TIONYJSIPHOW JUTEepaType, OHOJOTMYECKHX CJIOBapsAX H
CIPaBOYHHMKAX, KOMIIBIOTEPHBIX 0a3ax NaHHbBIX, B VIHTepHeTe), aHAIU3UPOBAThH
UHGOPMAIMIO Pa3IUYHbBIX BUAOB U (JOPM MPEJICTABICHUS, KPUTUIECKH OLICHUBATh
€€ JOCTOBEPHOCTh U HENIPOTUBOPEUYNBOCTb;



dbopMynHpoOBaTH 3aMpPOChl U MPUMEHSITh PA3JIMYHBIE METOJbI TP MOUCKE U
otOope Ouonornyeckor MHGOpMAIUU, HEOOXOIUMOM ISl BBIMOJHEHUST y4eOHBIX
3ajay;

npUOOpETaTh OMBIT KMCHOJIB30BaHUS MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTU, COBEPIICHCTBOBAThH KYJIbTYPY aKTUBHOT'O MCIIOJIb30BAHUS PA3IMYHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOATENLHO  BBIOMpATh  ONTHUMAIbHYIO  (GOpMY  MPEACTaBICHUS
Oouosiornyeckor nHGopMauu (CxeMbl, rpadUKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U
Jpyroe);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KauecTBE CpeACTBa Npu pabore cC
OuoJornyeckod HHGpOpMalUe: TPUMEHATh XUMHUYECKue, (Qu3nyeckue u
MaTEMaTHYCCKUE 3HAKW W CUMBOJIBI, (OpMYIbI, abOpeBHATYpy, HOMECHKIATYDY,
UCIIOJIB30BaTh W MPeoOpa3oBBIBaTh  3HAKOBO-CHMBOJUYECKHE  CpPEICTBA
HaTJIATHOCTH;

BJIaJICTh  HABBIKAMH  pACIIO3HABAaHWUSA W 3alIUThl  WHOOpMAIUH,
UH(OPMAIIMOHHON 0€30MaCHOCTH TUYHOCTH.

OBj1ajieHre YHUBEPCATbHBIMHA KOMMYHUKATHBHBIMU J1€/iCTBUSIMHU:

1) o0OmmeHue:

OCYIIECTBIIATH KOMMYHUKAIIMH BO BceX c(epax KM3HU, aKTUBHO y4aCTBOBATh
B JIMAJIOTE WM JTUCKYCCHUHU TIO CYIIECTBY OOCykJaeMoi Tembl (YMEHHE 3a/1aBaTh
BOTIPOCHI, BBICKA3bIBATh CYXIACHHS OTHOCHUTEIHLHO BBHITIOJHCHUS TIpejiaraeMoun
3a/1ayy, YIUTHIBATh MHTEPECH W COTJIACOBAHHOCTH MO3MIMN JIPYTUX YYaCTHHUKOB
JMajora Uik JUCKYCCHH);

pacro3HaBaTh HEBEpOAJTbHBIE CpEACTBA OOIICHWS, TOHUMATh 3HAYCHUE
CONMAIBHBIX 3HAKOB, TPEINOCHUIOK BO3HHUKHOBEHHUS KOH(JIMKTHBIX CHUTYyaIlHUi,
YMETh CMATYaTh KOH(DJIUKTH U BECTH TTEPETOBOPHI;

BJIQ/ICTh PA3IMYHBIMU CIIOCOOaMu OOIIECHUS W B3aUMOJICHCTBHUSA, TTOHHUMATh
HAMEPEHUS IPYTUX JIOCH, IPOSIBIATh YBAKUTEIHLHOE OTHOIIEHNE K COOECETHUKY
U B KOppeKTHOU (hopme GOpMyITHpOBaTh CBOM BO3PAKEHUS,

Pa3BEPHYTO M JIOTUYHO H3JIaraTh CBOIO TOUYKY 3PEHHUS C HCIIOIh30BaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHasl IesiTeJIbHOCTh:

MOHUMATh W WCIIOIH30BaTh MPEUMYIECTBAa KOMAHIHONW W WHIWBHUIYATHHOU
paboThI IPH pelIEHUU OMOJIOTUYECKON MPoOJIeMbl, 000CHOBBIBATH HEOOXOIUMOCTh
IPUMEHEHUS TPYIIOBBIX (hOPM B3aUMOJICHCTBUS NP PEIICHUN y4eOHOM 3a1a4H;

BBIOMpATh TEMATUKy M METOJIbI COBMECTHBIX JIEHCTBUN C Y4YETOM OOIIMX
WHTEPECOB U BO3MOXKHOCTEH KaXI0T0 YiIeHa KOJIJICKTHBA,

NpUHUMATh 1€ COBMECTHOW  JCSTENLHOCTH, OpPraHWU30BbIBATH M|
KOOPJIMHUPOBATh JCUCTBUA II0 €€ JOCTHUXKCHHUIO: COCTABJIATH IUIAH JACHCTBHM,



pacnpenenarth poyid ¢ Y4ETOM MHEHUH YYacCTHHMKOB, OOCYXJaTh pPE3yJbTaTbl
COBMECTHOM pabOThHI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa U KaX/I0I0 YJaCTHUKA KOMaH/ bl B 00U
pe3yabTaT 1o pa3paboTaHHBIM KPUTEPUSIM;

peajaraTtb HOBBIE IIPOEKTHI, OLICHUBAaTh MWJEHU C IO3ULIHMH HOBU3HBI,
OpPUTMHAJILHOCTH, IPAKTUYECKOIN 3HAUUMOCTH;

OCYILECTBIATh IMO3UTHUBHOE CTPATETMUYECKOE TIOBEJEHUE B pa3IMYHBIX
CUTYaLUsIX, IPOSBISATH TBOPUECTBO U BOOOpaAXKEHHUE, ObITh MHUIIMATUBHBIM.

OBJ1aieHHe YHUBEPCAJIbHBIMH PeryJIATHBHBIMH AeHCTBUSIMM:

1) caMmoopraHu3anms:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAHUS Ui BBIABICHUS MpOOJIEM U HX
pelIeHus B )KU3HEHHBIX U YYEOHBIX CUTYaIUsIX;

BbIOMpAaTh HAa OCHOBE OHMOJOTMYECKUX 3HAHUU 1I€JIEBbIE U CMBICIOBBIC
YCTAaHOBKH B CBOMX JIEHCTBUSX U IOCTYIKax IO OTHOIIEHHIO K JKUBOH IPHUPOJE,
CBOEMY 3/I0POBBIO U 3I0POBbIO OKPYKAIOIINX;

CaMOCTOATENIbHO OCYIIECTBIISATh MO3HABATEIbHYIO JEATEIbHOCTD, BBISBIISTH
npoOJieMbl, CTaBUTh U (HOPMYJIUPOBATH COOCTBEHHBIC 3aJlaud B 00pa3oBaTEIbHON
NESTENbHOCTU U KU3HEHHBIX CUTYalUsX;

CaMOCTOSATEILHO COCTABJISITH IJIaH PEIICHUsI TPOOIEMBbI C YUETOM UMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U TIPEANOUYTECHHI;

JlaBaTh OLIEHKY HOBBIM CUTYaLUsIM;

pacIMpsTh paMKH Y4E€OHOI0 MpeMETa HA OCHOBE JIMYHBIX MPEINOYTEHUN;

JIeJ1aTh OCO3HAHHBIN BEIOOP, apTYMEHTUPOBATH €r0, OpaTh OTBETCTBEHHOCTH 32
pelIeHHE;

OLICHUBATh NPHUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO W MPOSBICHUIO IIUPOKOW JPYIULUMU B
pasHbIX OO0JNACTAX 3HAHWM, TOCTOSIHHO TMOBBIIIATH CBOM 00pa3oBaTENbHBIA H
KYJIbTYPHBI YPOBEHb.

2) CaMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIaJieTh  HABbIKAMHU  TIO3HABATEeNbHOM  pedrexkcun Kak  OCO3HaHUsA
COBEPILAEMBIX JIEUCTBUA M MBICIUTENBHBIX IPOLIECCOB, HX pPE3yJbTaTOB U
OCHOBaHUH, UCIOJB30BaTh MPUEMBI peIeKCHH AJIsi OLUEHKHU CUTYyallud, BbIOOpa
BEPHOI'0 PELICHUS;

YMETh OLIEHUBAaTh PHUCKHM M CBOEBPEMEHHO IPUHUMATh PELIEHUS M0 HX
CHUKEHUIO;

OPUHUMAaTh MOTHUBBI W apryMEHTBl JAPYTMX IPU AaHAIN3E pE3yJbTaTOB
NESATENBHOCTH;



3) npuHsiTHE Ce0s M IPYIUX:

IpUHUMATH ce0sl, MTOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA;

IIPUHUMATh MOTHBBI M apryMEHTbl APYTHX IPU aHaju3e pe3yJbTaToOB
NEATEbHOCTH;

PU3HABATH CBOE MPaBO M MPABO APYTUX HA OIMIHOKH;

pa3BUBATh CIOCOOHOCTh MOHUMATh MUP C TO3UIMH JIPYTOro YeJI0BeKa.
INPEJMETHBIE PE3YJIBTATBI

[IpenMeTHble pe3yabTaThl OCBOEHHUSI COJCpXKaHUS Yy4yeOHOTO MpeaMera
«buonorusi» Ha yrayOJaEHHOM ypOBHE OpPUEHTUPOBAHBI Ha oOecreyeHue
npouibHOro  oOyueHus  oOydarommxcss  Ouonmorud. OHM — BKIIIOYAIOT:
crienrduyeckue st OMOJIOTUU Hay4YHbIE 3HAHUS, YMEHUS U CIIOCOOBI IEUCTBUH 110
OCBOCHUIO, UHTEPNPETALIMU U MPeoOpPa30BAHUIO 3HAHUM, BUJbI JIESITEIHHOCTH IO
MOJIYYEHUIO HOBBIX 3HAHUN M MX MPUMEHEHUIO B PA3JIMUHBIX YUYEOHBIX, a TAKXKE B
peanbHbIX KU3HEHHBIX cuTyanusax. lIpenMeTHbie pe3ynbTaThl MPEACTaBICHbBI IO
rojiaMm U3y4eHusl.

[IpeameTHBIC pe3yabTaThl OCBOCHUS yueOHOTO Tipenamera «buomorus» B 10
Klacce NOJKHBI OTPAXKaTh:

c(hOpPMHPOBAHHOCTh 3HAHUW O MECTe W PO OWOJOTHHM B CHCTEME
€CTECTBEHHBIX HayK, B (POPMHUPOBAHUU €CTECTBEHHO-HAYYHON KapTHHBI MHUpPa, B
MO3HAHUU  3aKOHOB NOPUPOJBI W  PEIICHUH MNpoOdJieM  palMOHAIBLHOIO
PUPOAOIIONH30BAHMUSA, O BKIIAJE POCCUMCKUX M 3apyOeKHBIX YUEHBIX B Pa3BUTHE
OMoJI0rNy;

BJIQJICHHE CHCTEMOW OHOJIOTMUECKMX 3HAHWUH, KOTOpas BKIIIOYACT:
OCHOBOITOJIATAIONINE OWOJIOTHYECKUE TEPMHUHBI M TOHATHS (JKU3HB, KIIETKA,
OpraHusM, MeTaboIu3M, TOMEOCTa3, CAMOPETYISAIUs, CaMOBOCIPOHU3BEICHUE,
HACJIEICTBEHHOCTh, M3MEHYMBOCTH, POCT M PAa3BHUTHE), OUOJIOTHYECKUE TECOPHUH
(xnerounas teopus T. [lIBanna, M. lllneiinena, P. BupxoBa, xpoMocoMHasi TeOpHst
HacneactBeHHoctn 1. Moprana), ydenus (H. W. BaBunoBa — o wneHtpax
MHOT000pa3us ¥ MPOUCXOKACHHS KyJIbTYPHBIX PACTCHHI ), 3aKOHBI (€ IMHOOOpa3us
MOTOMKOB TIE€PBOIO IMOKOJEHHUS, PACUICIJIEHUSI, YUCTOTHl T'aMET, HE3aBUCHUMOTO
HacienoBaHuss 1. Menzaens, TOMOJIOTUYECKUX psSAOB B  HACIEACTBEHHOU
u3menurnBocty H. 1. BaBunosa), mpuHIumb! (KOMIUIEMEHTAPHOCTH);

BJIQJICHUE OCHOBHBIMM METOJAaMU HAYyYHOT'O TO3HAHMS, HCIOJIb3YEMBIX B
OMOJIOTUYECKUX HCCIICIOBAHUSX JKUBBIX OOBEKTOB (OMUCaHUE, H3MEPEHHE,
HaOJII0/IeHNEe, SKCIIEPUMEHT);

YMEHUE BBIJIEIATh CYHIECTBEHHBIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPHUOT U
JYKapuoOT, OJHOKIETOYHBIX M MHOTOKIETOYHBIX OpPraHU3MOB, B TOM YHCIIE
OakTepuii, rpubOB, pacTeHUH, )KUBOTHBIX U YEJIOBEKA, CTPOCHHS OPraHOB U CUCTEM
OpPraHoOB pACTCHHWH, >KUBOTHBIX, YEJIOBEKAa, IIPOIIECCOB IKUBHEIACATEIbHOCTH,



IPOTEKAIOIINX B OPTaHU3MaxX PACTCHUH, KUBOTHBIX U YEJIOBEKA, OMOIOTHYECKUX
poleccoB: 0OMEHa BelecTB (MeTabon3M), MPEeBpaAIEHUsT YHEPTUU, OPOKEHUS,
aBTOTPO(HOTO U TeTepoTPOPHOrO TUMOB MUTAHUS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, MeH03a, raMeToreHes3a, MOpuorenes3a, MoCTAIMOPHUOHAILHOTO Pa3BUTHS,
Pa3MHOXEHUS,  WHAUBUAYaJbHOTO  pPa3BUTUSA  OpraHu3Ma  (OHTOTEHEe3a),
B3aMMO/ICHCTBUSI T€HOB, T€TEPO3UCa, HCKYCCTBEHHOTO 0TOO0DA;

YMEHHE YCTaHaBJIMBATh B3aMMOCBSI3M MEXKIY OPTraHOWJAMU KIETKH M HUX
GYHKIUSMH, CTPOCHHMEM KIJIETOK pa3HbIX TKaHEH W UX QYHKIUSAMHU, MEXKITY
opraHaMyd ¥ CHUCTEMaMHU OpraHOB y pAcCTEHUM, KMBOTHBIX M YEJIOBEKa M HX
GYHKIUSAMHA, MEXAY CUCTEMaMU OPraHOB M WX (PYHKIHMSAMHU, MEXIY STalaMu
oOMeHa BElIEeCTB, ATaamMH KJIETOUYHOTO 1MKJIA U KU3HEHHBIX LIMKIIOB OPTaHU3MOB,
ATaraMy SMOPHUOHAJILHOTO Pa3BUTHS, TEHOTUNIOM U (PeHOTUNOM, (PEHOTHUIIOM U
dbakTOopaMu cpejibl OOUTAHUS;

YMEHHE BBIABIATh OTIIMUUTEIbHBIC MPU3HAKU >KUBBIX CHUCTEM, B TOM YHUCIE
pacTeHM, )KUBOTHBIX U YEJIOBEKA,

YMEHHE HCIOJb30BaTh COOTBETCTBYIOLIUE aAPTYMEHThI, OHOJOTHMYECKYIO
TEPMHUHOJIOTUIO U CHMBOJIMKY JIJISl JI0Ka3aTeIbCTBA POACTBA OPraHU3MOB Pa3HBIX
CHUCTEMATHUYECKUX TPYIIIT,

yYMEHHUE pelllaTh OMOJIOTUYECKHUE 3a/1a4H, BBISIBISATh MPUUUHHO-CIIC/ICTBEHHBIC
CBSI3U MEXK]1y UCCIIETyEMbIMU OMOJIOTHYECKUMU MPOIECCAMU U SIBICHUSIMU, JIeiaTh
BBIBO/IbI U IPOTHO3bI HA OCHOBAHUHU MOJYUYEHHBIX PE3YIbTATOB;

YMEHHUE BBINONHATh JTA0OPATOPHBIE M NPAKTUYECKUE pabOThl, COONIOAATH
npaBuiia Mpu padboTe ¢ y4eOHBIM U JIa0OPATOPHBIM 000PYI0BAHUEM;

YMEHUE BBIJIBUTAaTh THUIIOTE3bl, MPOBEPATh UX OSKCIECPUMEHTAIbHBIMU
cpencTBaMu, (QOpMyYIHpys LEJb HCCIEIOBaHUSA, AaHAIM3HPOBATH IOJTYUYEHHBIE
pe3yabTaThl U JACNIaTh BHIBOJIHI,

YMEHHE Y4YacCTBOBaTh B y4E€OHO-HCCIICIOBATEILCKONW PabOTe MO OMOJIOTHH,
9KOJIOTUU W MEIUIIMHE, TMPOBOJAMMON Ha 0a3e MIKOIBHBIX HAYYHBIX OOIIECTB, W
nyOJMYHO  TOPEACTaBISATH  MOJYYECHHBbIE  pe3yJdbTaTbl HA  YUYCHHUYECKUX
KOH(PEpEeHIHUSAX;

YMEHUE OIEHUBATh AITUYECKHUE ACHEKThl COBPEMEHHBIX HCCIEIOBAaHUN B
o0nacTu OMOJTOTUH U MEIUIUHBI (KIIOHUPOBAHUE, UCKYCCTBEHHOE OIJI0IOTBOPEHUE,
HaIPaBJICHHOE U3MEHEHUE T€HOMAa U CO3JJaHHEe TPAHCTEHHBIX OPraHU3MOB);

YMEHHE OCYIIECTBISTh OCO3HAHHBIA BBIOOp Oymymiell mpodecCuoHAIbHON
JeSTENHbHOCTA B 00MacTH OWOJIOTHH, MEIMIIMHBI, OMOTEXHOJIOTHH, BETEPUHAPUH,
CEJIBCKOTO XO3SMCTBA, MUINEBOW MPOMBIIUICHHOCTH, YIIyOJIsATh MMO3HABATEIbHBIN
WHTEpPEC, HAMIPABJICHHBIM HA OCO3HAHHBINA BHIOOP COOTBETCTBYIOINIEH MPOQEecCHu u
NPOJOJKEHNE OMOJOTUYECKOTO 00pa3oBaHUS B  OpPraHU3AIMSAX  CPEIHETO
Ipo(heCCUOHATILHOTO U BBICIIETO 00pa30BaHUsI.



[IpeameTHBIC pe3yabTaThl OCBOEHUSA ydeOHOTO Tpeamera «buonorus» B 11
Kj1acce OJKHBI OTPAXKATh:

c(hOpMHPOBAHHOCTh 3HAHUW O MECT€ W POJU OHUOJOTHU B CHCTEME
€CTECTBEHHBIX HayK, B (OPMHUPOBAHUU COBPEMEHHON €CTECTBEHHO-HAYyYHON
KapTUHBl MHUpa, B IO3HAHUM 3aKOHOB MPHUPOJABl M PELICHHH SKOJOTMYECKHX
npoOJieM dYeloBeYecTBa, a TakKe B PEUICHWH BOIMPOCOB PAIMOHAIBHOTO
IPUPOAOIIONIH30BaHUA, U B (POPMHUPOBAHUU IIEHHOCTHOTO OTHOIIEHHUS K MPHUPOJIE,
0OIIECTBY, YEJIOBEKY, O BKJIAJ€ POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-OMOJOTOB B
pa3BUTHE OMOJIOTHH;

YMEHHE BIAJIETh CHCTEMOW OMOJOTMYECKHMX 3HAHUM, KOTOpas BKIIOYAET
OMpeJeieHUs] W TOHUMAaHWE CYIIHOCTH OCHOBOIOJIAralolux OHOJIOrHYEeCKUX
TEPMUHOB M TOHATUN (BUI, 3KOcHCTeMma, Ouocdepa), OMOIOrMUYECKUE TEOpPUHU
(aBomouonHas teopust Y. JlapBuHa, cMHTETHYECKasi TEOPUs SBOIIOLUHU), YUEHUS
(A. H. CeBeprioBa — 0 myTsXx W HampalieHUsX 3Bosroinu, B.W. Bepnaackoro — o
o6uocdepe), 3akoHbl (reHeTmyeckoro papHoBecus [x. Xapau u B. BaiinGepra,
3apoabiieBoro cxoxacrea K. M. boapa), npaswna (munumyma HO. JIubOuxa,
AKOJIOTMYECKON NHUpaMHIibl SHEpruu), rumnoresbl (runoresa «vupa PHK» V.
I'unGepra);

YyMEHUE  BJIaJICTh  OCHOBHBIMH  METOJIaMM  HAy4YHOrO0  TO3HAHWA,
UCIIOIb3YEMbIMU B OMOJIOTHYECKUX UCCIICIOBAHUSIX KUBBIX OOBEKTOB U SKOCUCTEM
(omucaHue, U3MEpeHue, HAONIOJIEHHUE, SKCIEPUMEHT), CIOCOOAMH BBISIBICHUS U
OIICHKH aHTPOIOTE€HHBIX U3MEHEHUH B MPUPO/JIE;

YMEHHE BBIJCIATh CYIIECTBEHHbIE MPHU3HAKU: BHUJIOB, OHOT€OLEHO30B,
KOCUCTEM U Ouocdepnl, CTAOUIU3UPYIOMIETo, ABUXKYIIETO U Pa3pbIBAIOIIETO
€CTECTBEHHOT'0 0TOOpA, aJUIONATPUUECKOT0 U CUMITATPUYECKOT0 BUAO0Opa30BaHUs,
BIUSHUS  JBWXKYIIUX  CWJI  DBOJIOIMKM  HA  TEHOPOHA  MOMYJISIUH,
IPUCTIOCOOJIEHHOCTH OPTaHMU3MOB K Cpelie OOMTaHUs, YepeOBaHusl HaIllpaBICHUN
ABOJIFOLIMH, KPYTOBOPOTA BEUIECTB M OTOKA 3HEPIMH B SKOCUCTEMAX;

YMEHHE YCTAHABIMBATh B3aUMOCBS3M MEXKIY IMpolecCaMd HBOJIIOLUH,
JNBIKYIIUMU CHJIaMH aHTPOIIOT€HE3a, KOMIIOHEHTAMHU PAa3JUYHBIX 3KOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABIATh  OTJIMYUTENIbHBIE  MPU3HAKU  JKUBBIX  CHUCTEM,
IPUCITIOCOOJICHHOCTh BHJIOB K Cpeie oOMTaHUs, aOMOTHYSCKHMX M OMOTHYECKHUX
KOMIIOHEHTOB ~ 3KOCHCTEM, B3aHUMOCBA3€H  OpraHM3MOB B  COOOIIECTBaX,
AHTPOIIOIEHHBIX U3MEHEHHUM B SKOCUCTEMAaX CBOEU MECTHOCTH;

YMEHHE HWCIOJIb30BaTh COOTBETCTBYIOIIME aPTYMEHTHI, OHOJIOTHYECKYIO
TEPMUHOJIOTUIO U CUMBOJMKY JUISI JI0KA3aTEJbCTBA POJCTBA OPraHU3MOB Pa3HBIX
CUCTEMATHUYECKUX TPYII, B3aUMOCBS3U OPTaHU3MOB U Cpeibl OOUTaHUS, €AMHCTBA



YeJIOBEYECKUX pac, HEOOXOAMMOCTH COXpPAHEHUS MHOTrooOpasusi BHUJOB U
HKOCHCTEM KaK YCJIOBHUS COCYIIECTBOBAHHUS MPUPOJIbI U YEIIOBEUECTBA;

YMEHUE pelIaTh OMOJOTMYECKUE 3a]]a4H, BBISBISTh IPUUUHHO-CJIEICTBEHHbBIE
CBSI3M MEXY UCCIIEyeMbIMH OMOJIOTUYECKUMHU IIPOLIECCAaMU U SBIICHUSMH, J€TIaTh
BBIBO/Ibl U IIPOIHO3bI HA OCHOBAHMH IOJIyYEHHBIX PE3YyJIbTaTOB;

YMEHHE BBINOIHATh JTA0OPATOPHBIE M TPAKTUYECKHE PaldOThl, COONIOAATH
npaBujia Mpu padboTe ¢ y4eOHBIM U J1a0OPaTOPHBIM 000PYI0BAHUEM;

YMEHHE BBIJBUraTh THUIIOTE3bl, MPOBEPSITh HX OKCIEPUMEHTAIbHBIMU
cpenctBamu, (GOpMYIHpPYS 1eJb KCCIEIOBaHUS, AaHATU3UPOBATH IOJTYyYEHHBIE
PE3yNbTATHI U I€NIATh BHIBObL;

yMEHHE Y4YacTBOBaTh B yueOHO-HMCCIIEOBATEIbCKONW padoTe Mo OMOJIOTHUH,
AKOJIOTMM W MEIUIIMHE, TPOBOIMMON Ha 0a3e IIKOIBHBIX HAYYHBIX OOIIECTB, W
nyOJIMYHO  TPEACTABIATh  TMONYYCHHBIE  pe3yabTaThl Ha  YYCHHYECKUX
KOH(pEepEeHITUX;

YMEHUE OIEHUBATh TUTIOTE3bI U TEOPHH O TPOUCXOKICHUH KU3HHU, YEIOBEKa
¥ YEJOBEYECKUX Pac, O MPHUUMHAX, TOCIEACTBUAX M CIIOCO0aX MPEIOTBPAICHHS
r100aJbHBIX U3MEHEHUN B Ouocdepe;

YMEHHE OCYIIECTBISITh OCO3HAHHBIA BBIOOp Oyayuied MpodeccuoHalIbHOU
JESITENFHOCTH B 00JIaCTH OMOJIOTHH, SKOJIOTHH, PUPOIOTIOIH30BAHMS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJIOTUH, BETEPUHAPUM, CEIbCKOTO XO3SiCTBA, IHIIEBOM
NPOMBIIUICHHOCTH, YIIyOJsTh TO3HABaTENbHBIA MHTEPEC, HAMpaBICHHBIA Ha
OCO3HaHHBIM  BBIOOP  COOTBETCTBYIOIIEH  mpodeccud W MPOAOIHKEHHE
OMOJIOrMYECKOro 00pa3oBaHUsl B OpPraHU3alUsAX CPEIHEro NpodecCHOHaIbHOrO U
BBICIIET0 00pa30BaHMs.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KJTACC

Ne
I

/

1

Haumenos
aHue
pa3nesoB u
TeM
NMporpamMm
bl

KoaudecTBo 4acoB

Kontpoa | IlpakTuyu
bHbIE ecKue

Be

ero
padoTbI padoTbI

DJIeKTpOHHbIe (I (ppOoBbIe) 00pa3oBaTeIbHbIC PECypPChl

buonorus
KaK HayKa

https://resh.edu.ru/subject/lesson/3827/

JKusrpie
CHCTEMBI U
150,
U3y4eHue

https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLgU6VDvRpuoiTLeXcIBi

RZ2J0h2BgbjUJ%20index=1%20pp=iAQB

buonorus
KJIETKU

https://resh.edu.ru/subject/lesson/5383/

XuMuuecka
s
OpraHu3anu
sl KJIETKHU

10 1

Crtpoenue u

byHKIIUH
KJIICTKH

https://www.youtube.com/watch?v=15IV-
fylKLc%20list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB

OOmeH
BELIECTB U
MpeBpamieH



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://resh.edu.ru/subject/lesson/5383/
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB

ue SHEPIuu
B KJIETKE

Hacnexnctse
HHas
uHpopMaIu
au
peanu3anus
e€ B KJIETKE

0.5

JKu3HeHHbI
U [IUKII
KJIETKU

https://resh.edu.ru/subject/lesson/3927/

Crpoenue u

G yHKITIT
OpPTraHU3MOB

17

1.5

10

PazmHoxeH
He u
pa3BUTHE
OpraHu3MOB

1.5

https://resh.edu.ru/subject/lesson/5359/

11

I'eneTuka —
HayKa o
HAcCJIE/ICTBE
HHOCTHU U
W3MEHYHBOC
TH
OpraHu3MOB

0.5

12

3akoHOMEp
HOCTH
HacJe/CTBE
HHOCTH

10



https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5359/

13

3akoHOMEp
HOCTHU
NU3MCEHYUBOC
™™

14

I'eneTuxka
YyeJoBeKa

0.5

15

Cenexkuusa
OpPraHu3MoOB

16

buorexnomno
Tust U
CHHTETHYEC
Kas
ouoJsorus

https://resh.edu.ru/subject/lesson/3939/

17

PesepBHoe
BpeMs

OBILEE
KOJIMYECTBO
YACOB T10
[TIPOTPAMME

102

13



https://resh.edu.ru/subject/lesson/3939/

11 KIIACC

KoanuectBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM (undposbie)
Ne ni/m Kourpoasnbie | IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoThI padoThI
pecypchl
1 3apoxkIeHHe U pa3BUTHE 3BOJIIOLIMOHHBIX 4
MIPEACTABICHUI B OMOJIOTUH
MukposBosnonus 1 e€ pe3yiabTaTbl 14 2
MaxkpoaBononus u e€ pe3ysnbTaThl 6
[IpoucxoxaeHue U pa3BUTHE )KU3HU Ha
4 P 8 P 15 15
3emie
5 [IpoucxoxneHne yenoBeKa — aHTPOIOTeHE3 10 1 1
DKosorusi — Hayka O B3aMOOTHOIIEHHAX
6 OpPTraHKU3MOB U HAJOPTraHU3MEHHBIX CUCTEM 3 0.5
C OKpY>Karollen cpenon
Opranusmsl 1 cpea OOUTaHU 1.5
DKonorusi BUI0B U MOMYJISIHHA 0.5
DKonorusi coo0IecTB. DKOIOTHYECKHIE
9 12 1 0.5
CHCTEMBI
10 buocdepa — rimobanbHast skocucTeMa
11 UYenoBek U OKpysKarolas cpeaa
12 PesepBHOe Bpems 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 3 7.5







IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC

Nt
1|

/

I

Tema
ypoka

KoauuecTBo 4acoB

B
ce
ro

Kountp
0JIbH
ble
padot
bl

IIpakr
HYeCK
ue
padoTt
bl

Jar

u3y
YEeH
561

DJIeKTPOHHbIe NN (ppoBbIe 00pa3oBaTebHbIE PeCypPChl

buonorns
Kak
KOMIIIEKCH
ast HayKa 1
KakK 4acThb
COBPEMEHH
oro
oOmiecTBa

https://resh.edu.ru/subject/lesson/3827/

Kusnie
CHCTEMBI U
1504
CBOICTBA

https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDVRpuoiTLeXcIBiR

Z2J0h2BagbjuUJ%20index=1%20pp=iAQB

YpoBHeBas
oprasusail
1Sl KHUBBIX

CUCTEM

Uctopus
OTKPBITUSA
"
U3Yy4eHUs

https://resh.edu.ru/subject/lesson/5383/



https://resh.edu.ru/subject/lesson/3827/
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://www.youtube.com/watch?v=SoHkTau2BUw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=1%20pp=iAQB
https://resh.edu.ru/subject/lesson/5383/

KJIETKH.
Knerounas
Teopust

MeTtonabl
MOJIEKYJISIP
HOH 1
KJIETOYHOMU
Oouosorum.
[TpakTuuec
Kast pabota
«3yueHune
METO/IOB
KJIETOYHOMU
ouonoruu
(xpomaror
padus,
aekTpodo
pes,
muddepen
[UATBHOE
HeHTpUQyr
WpOBaHUE,
[I1IP)»

0.5

https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLgU6VDvRpuoiTLeXcIBiR

Z2J0h2BgbjUJ%20index=4%20pp=iAQB

XUMHUYECK
HU COCTaB
KJIETKU

https://www.youtube.com/watch?v=15IV-
fy1lKLc%20list=PLqU6VDVRpuoiTLeXcIBiRZ2J0h2BgbjUJ%20index=6%20pp=iAQB

Munepanb
HBIE
BEILIECTBA

https://resh.edu.ru/subject/lesson/5397/



https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=GzTO2vLzyLA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=4%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://www.youtube.com/watch?v=15lV-fy1KLc%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=6%20pp=iAQB
https://resh.edu.ru/subject/lesson/5397/

KJIETKH, UX
onosiornue
CKasi pOJib

Opranuuec
KHe
BelIeCTBa
KJICTKH —
OenKH.
JlabGopatop
Has pabora
«Ob6Hapyx
eHue
OeIKoB C
MIOMOIIBIO
KayeCTBEH
HBIX
peakuuin»

0.5

https://resh.edu.ru/subject/lesson/3840/

CBolicTBa,
KJaccuuk
anus u

b yHKITIN
OenkoB

https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLgU6VDvRpuoiTLeXcIBIiR

Z2J0h2BgbjUJ%20index=7%20pp=iAQB

10

Opranunuec
KHe
BEIIECTBA
KIIETKU —
YIJIEBOAbI

https://www.youtube.com/watch?v=nQkH60 Azrlw%20list=PLgU6VDvVRpuoi TLeXcIBIiR

Z2J0h2BagbjuUJ%20index=9%20pp=iAQB

11

Oprannuec
KHe

https://www.youtube.com/watch?v=hfwgRQTpYbY %20list=PLgU6VDvVRpuoiTLeXcIBIiR

Z2J0h2BagbjUJ%20index=10%20pp=iAQB



https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=IKstGzYECKQ%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=7%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=nQkH6OAzrIw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=9%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB
https://www.youtube.com/watch?v=hfwgRQTpYbY%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=10%20pp=iAQB

BeEIECTBa
KIETKA —
JIUTTU B

12

Hykneunno
BbIC
KHCJIOTBI.
JHK u
PHK.
JlabGopatop
Has pabora
«Hccnenos
aHue
HYKJICMTHOB
BIX KUCJIOT,
BBIJICJIEHH
BIX U3
KJIETOK
pa3IUYHBIX
OpPraHu3MO
B»

0.5

https://resh.edu.ru/subject/lesson/3840/

13

Crtpoenne
1 QYHKIIH
ATO.
HApyrue
HYKJICO3U /]
tpudochar
bl (HT®)

https://resh.edu.ru/subject/lesson/3840/

14

CekBeHHpPO
BaHUE

https://www.youtube.com/watch?v=BD 60WhZvfA%20list=PLqU6VDvVRpuoiTLeXcIBiR

Z2J0h2BgbjUJ%20index=11%20pp=iAQB



https://resh.edu.ru/subject/lesson/3840/
https://resh.edu.ru/subject/lesson/3840/
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB
https://www.youtube.com/watch?v=BD_6OWhZvfA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=11%20pp=iAQB

JIHK.
Metonagnl
T€HOMUKH,
TPAHCKPHUII
TOMMKH,
MPOTEOMUK
nu

15

MeTtoapl
CTPYKTYpH
oit
Oouooruu

16

Tunbt
KIIETOK.
[Ipokapuo
THYECKas
KIIETKA

https://resh.edu.ru/subject/lesson/1587/

17

Crpoenne
9YKapuoOTH
YECKOU
KIIETKHU.
[IpakTuuec
Kast paborta
«3yueHune
CBOICTB
KJIETOYHOMN
MeMOpaHbI
»

0.5

https://resh.edu.ru/subject/lesson/1588/

18

[ToBepxHO
CTHBIN



https://resh.edu.ru/subject/lesson/1587/
https://resh.edu.ru/subject/lesson/1588/

arrmapar
KIICTKHU

19

OnaomeMO
paHHbIE
OpraHouIbI
KJIETKH.
[IpaxTruec
Kas pabora
«13yuenune
TBYKEHUS
[IUTOILIA3M
bl B
pacTuTenb
HBIX
KJIETKax»

0.5

20

[TonyaBTOH
OMHBIE
OpTaHOMIbI
KJIETKHU:
MUTOXOH/T
puu,
MJIACTUBL.
Jlabopatop
Hast pabora
«Hccnenos
aHue
IJ1a3MOJIN3
au
JeTIa3MOJl

0.5

https://resh.edu.ru/subject/lesson/3847/



https://resh.edu.ru/subject/lesson/3847/

u3a B
pacTturesnb
HBIX
KIIETKaX»

21

Hememb6pa
HHBIC
OpraHOUIbI
KJICTKH

22

Crpoenue

U QYHKIIH
aapa

23

CpaBHuren
bHas
XapaKkTepu
CTHKa
KJIIETOK
HYKapHOT.
Jlabopatop
Hast pabora
«H3yueHue
CTpOCHUS
KJIETOK
pa3InIHbBIX
OpraHu3Mo
B»

0.5

24

Accumuirs
s 1
JIUCCUMHIIS
s — JIBE

https://resh.edu.ru/subject/lesson/2486/



https://resh.edu.ru/subject/lesson/2486/

CTOPOHBI
MeTabonu3
Ma. Tumsl
obMeHa
BEIIECTB.
Jlabopatop
Has pabora
«3yuenue
KaTaJTuTHY
€CKOH
aKTUBHOCT
"
bepmeHTO
B (Ha
npuMepe
aMHUJIIa3bl
W
Kartasiasbl)
»

25

depmeHTa
TUBHBIN
XapakTep
peakuuii
KJIETOYHOT
0
MeTaboIH3
Ma.
Jlabopatop
Hasi pabora
«H3yuenune

0.5




dbepmeHTaT
HUBHOT'O
pacrieruie
HUSI
MepOKCHUIa
BOJIOPO/IA
B
pacTuTenb
HBIX 1
JKHUBOTHBIX
KJIETKaX)

26

benku-
aKTUBATOP
bl U OENIKU-
WHTHOUTOP
Bl

27

ABTOTpOD
HBIA THTT
oOMmeHa
BEIIIECTB

28

doTtocuHT
e3

https://resh.edu.ru/subject/lesson/3917/

29

XEeMOCUHT
€3.
Jlabopatop
Has pabora
«CpaBHEH
ue
MIPOLIECCOB

0.5



https://resh.edu.ru/subject/lesson/3917/

dborocunTe
3a U
XEMOCHUHTEC
3a%

30

AHa’poOH
ble
OpTaHHU3M
bl. Buabl
OpO>KEeHMSI.
Jlabopatop
Hasi pabora
«CpaBHEeH
ue
IIPOLIECCOB
OpoKeHUS
"
TIBIXQHUSD

31

AnpoOHBIE
OpraHu3M
BI. DTanbl
SHEpreTUY
€CKOro
oOMeHa

https://resh.edu.ru/subject/lesson/3917/

32

DHeprus
MeMOpaHH
oro
rpajeHTa
MIPOTOHOB.
Cunres



https://resh.edu.ru/subject/lesson/3917/

ATO:
pabora
MPOTOHHOM
ATO-
CHUHTA3BbI

33

Peakuu
MaTpUYHOT
0 CHMHTE3a

34

Tpanckpun
uus —
MaTPUYHBI
1 CUHTE3
PHK

https://resh.edu.ru/subject/lesson/5352/

35

Tpanciauu
AU e€
JTaIlbl

https://resh.edu.ru/subject/lesson/3917/

36

Komuposa
HHUE
AMHUHOKHCII
oT. Ponp
pubocom B
OMOCHHTE3
e Oenka

https://resh.edu.ru/subject/lesson/5352/

37

Opranuszarn
uda reHomMma
y
MPOKAPUOT
u

3YKapHuoT

https://resh.edu.ru/subject/lesson/3939/



https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3917/
https://resh.edu.ru/subject/lesson/5352/
https://resh.edu.ru/subject/lesson/3939/

38

Monnekyis
pHBIE
MEXaHU3M
bl
JKCIIpeccH
U T€HOB Y
JYKapuoT

https://yandex.ru/video/preview/168264230179934143822text=Buueoypoxn%20k%20y4ucod
HuKY%2010%20x1.%20npod.6uonorus%20nerpocoa%20path=yandex_search%?20parent
-reqid=1692270915987150-14778449146126604163-balancer-I7leveler-kubr-yp-sas-163-
BAL-1012%20from_type=vast

39

Bupycer —
BHEKJIETOY
HBIC
bopmbI
KHU3HHU U
00JIUraTHBI
e
Hapa3uThl.
[IpakTruec
Kast pabora
«Co3nanue
MOJIeNH
BUpYCa»

0.5

https://resh.edu.ru/subject/lesson/3939/

40

BupycHsie
3a0oneBaH
us
YeJI0BEKa,
JKWBOTHBIX,
pacTeHuit

https://resh.edu.ru/subject/lesson/3939/

41

Hanorexu
OJIOTHH B
OHMOJIOrUU



https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://yandex.ru/video/preview/16826423017993414382?text=%D0%B2%D0%B8%D0%B4%D0%B5%D0%BE%D1%83%D1%80%D0%BE%D0%BA%D0%B8%20%D0%BA%20%D1%83%D1%87%D0%B5%D0%B1%D0%BD%D0%B8%D0%BA%D1%83%2010%20%D0%BA%D0%BB.%20%D0%BF%D1%80%D0%BE%D1%84.%D0%B1%D0%B8%D0%BE%D0%BB%D0%BE%D0%B3%D0%B8%D1%8F%20%D0%BF%D0%B5%D1%82%D1%80%D0%BE%D1%81%D0%BE%D0%B2%D0%B0%20path=yandex_search%20parent-reqid=1692270915987150-14778449146126604163-balancer-l7leveler-kubr-yp-sas-163-BAL-1012%20from_type=vast
https://resh.edu.ru/subject/lesson/3939/
https://resh.edu.ru/subject/lesson/3939/

n
MECIUIINHE

42

JKusHeHHE!
U UKIT
KJIETKU

https://resh.edu.ru/subject/lesson/3927/

43

Marpuynsl
1 cuHTE3
JIHK

44

Xpomocom
BI.
JlaGoparop
Has pabora
«3yuenne
XpOMOCOM
Ha
TOTOBBIX
MHUKpOIIpe
naparax»

0.5

https://www.youtube.com/watch?v=-
KTF5eSIdJA%20list=PLgU6VDVRpuoiTLeXclIBiRZ2J0h2BgbjUJ%20index=13%20pp=iA

0B

45

Henenue
KIIETKH —
MHTO3

https://resh.edu.ru/subject/lesson/3927/

46

Tunel
KJICTOK.
Kapuokun
e3 |
LIUTOKHHE3

Jlaboparop
Has pabora

0.5



https://resh.edu.ru/subject/lesson/3927/
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=13%20pp=iAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=13%20pp=iAQB
https://www.youtube.com/watch?v=-kTF5eSIdJA%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=13%20pp=iAQB
https://resh.edu.ru/subject/lesson/3927/

«Habmrozne
HUe
MHUTO3a B
KJIETKax
KOHUYHMKA
KOpeIlKa
nyka (Ha
TOTOBBIX
MUKpOIIpe
rnaparax)»

47

Perynsauus
AKU3HEHHOT
0 IUKJIA
KJIETOK
KonTtponb
Has pabora
"Knerka"

https://www.youtube.com/watch?v=bgGhE50XcLw%?20list=PLqU6VDVRpuoiTLeXcIBiR

Z2J0h2BagbjUJ%20index=12%20pp=iAQB

48

Opranuszm
Kak
eMHOe
enoe

https://resh.edu.ru/subject/lesson/6770/

49

Tkanu
pacTeHui.
Jlabopatop
Has pabora
«H3yuenune
TKaHel
pacTeHuin»

0.5



https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://www.youtube.com/watch?v=bqGhE5OXcLw%20list=PLqU6VDvRpuoiTLeXclBiRZ2J0h2BqbjUJ%20index=12%20pp=iAQB
https://resh.edu.ru/subject/lesson/6770/

50

Tkanu
KUBOTHBIX
"
YEJIOBEeKa.
Jlabopatop
Has pabora
«H3yuenune
TKaHel
KUBOTHBIX
»

0.5

51

Oprassl.
Cucremsl
OpraHoB.
Jlaboparop
Has pabora
«3yueHne
OpTraHoB
[[BETKOBOT
0
pacTeHus»

0.5

52

Omopa
Tena
OpraHu3Mo
B

53

JBr>xeHue
OpraHu3MoO
B

https://resh.edu.ru/subject/lesson/6769/



https://resh.edu.ru/subject/lesson/6769/

54

Iluranue
OpraHu3MoO
B

55

[Intanue
II03BOHOYH
BIX
KUBOTHBIX.
[Inmesapu
TeNbHAs
cucrema
4eJloBeKa

56

Jpixanue
OpraHu3Mo
B

https://resh.edu.ru/subject/lesson/6759/

57

JpIxanue
IIO3BOHOYH
BIX
YKUBOTHBIX
1 YeJIOBeKa

58

Tpancnopt
BEILECTB Y
OpPraHu3Mo
B

https://resh.edu.ru/subject/lesson/2489/

59

Kposenocn
as cucreMa
MMO3BOHOYH
BbIX

KUBOTHBIX
1 YeJIoBeKa

https://resh.edu.ru/subject/lesson/1581/



https://resh.edu.ru/subject/lesson/6759/
https://resh.edu.ru/subject/lesson/2489/
https://resh.edu.ru/subject/lesson/1581/

60

Brinenenn
ey
OpraHu3MO
B

https://resh.edu.ru/subject/lesson/2217/

61

3amura y
OpraHu3MO
B

https://resh.edu.ru/subject/lesson/1580/

62

NmMmyHHas
cUCcTEMA
YelloBeKa

63

Paznpaxu
MOCTb U
peryJanus
y
OpraHu3MoO
B

64

I'ymopains
Has
peryisanus
n
SHJOKpPUHH
as cucreMa
KHUBOTHBIX
U YeJIOBEKa

https://resh.edu.ru/subject/lesson/2458/

65

DopMBbI
pasMHOXe
HUS
OpPraHu3MO
B

https://resh.edu.ru/subject/lesson/5359/



https://resh.edu.ru/subject/lesson/2217/
https://resh.edu.ru/subject/lesson/1580/
https://resh.edu.ru/subject/lesson/2458/
https://resh.edu.ru/subject/lesson/5359/

66

IlonoBoe
pa3sMHOXE
HHUC

67

Meiios

https://resh.edu.ru/subject/lesson/3927/

68

l'ameroren
e3.
O6pazoBan
ue
pa3BuTHE
MOJIOBBIX
KJICTOK.
Jlaboparop
Has pabora
«3yuenue
CTPOCHHSI
MOJIOBBIX
KJICTOK Ha
TOTOBBIX
MHUKpOIIpe
napaTax»

0.5

69

108910%0:77910%
aJbHOE
pa3BUTHE
OpPraHu3MO
B—

OHTOI'CHE3

https://resh.edu.ru/subject/lesson/5630/

70

Jakmagka
OpPraHoB 1
TKaHEN U3

https://resh.edu.ru/subject/lesson/5385/



https://resh.edu.ru/subject/lesson/3927/
https://resh.edu.ru/subject/lesson/5630/
https://resh.edu.ru/subject/lesson/5385/

3apOoabIlIC
BBIX
JINCTKOB

71

Poct n
pa3BuTHE
JKUBOTHBIX.
Jlabopatop
Hasi pabora
«BrIsgBIICH
ue
MPU3HAKOB
CXOJICTBa
3apopIIe
i
ITO3BOHOYH
BIX
JKMBOTHBIX
»

0.5

72

Pasmuoxe
HUE U
pa3BuTHE
pacTeHun.
Jlabopatop
Hast pabora
«CtpoeHue
OpTraHoB
pa3MHOXe
HUS

0.5

https://resh.edu.ru/subject/lesson/5359/



https://resh.edu.ru/subject/lesson/5359/

BBICHIUX
pacTeHuin»

73

Uctopus
CTaHOBJIEH
us u
pa3BUTHUS
TECHETUKH
KaK HayKu

74

OcHOBHBIE
TIOHSATHUS U
CHMBOJTBI
TCHECTUKH.
Jlabopatop
Has pabora
«pozotu
Ja KaKk
00BEKT
TeHEeTUYEC
KHX
HCCIIeIoBa
HU»

0.5

75

3akoHOMED
HOCTH
Hacje0Ba
HHUsA
MIPU3HAKOB

Monoru6p
UHOE

0.5

https://resh.edu.ru/subject/lesson/5386/



https://resh.edu.ru/subject/lesson/5386/

CKpEIINBa
HUE.
IIpaxTruec
Kasi pabora
"N3yuenue
pe3ynbTaTo
B
MOHOTHOD
UIHOTO
CKpeIINBa
HUS Y
npo3odui

"

bl

76

HuTomorn
YEeCcKue
OCHOBBI
MOHOTHOD
UJTHOTO
CKpeniBa
HUSA

https://resh.edu.ru/subject/lesson/5386/

7

AHanuszup
yIoliee
CKpelrBa
HHE.
Hemnmonnoe
JTOMUHHPO
BaHUE

78

Jurundpun
HOE

0.5

https://resh.edu.ru/subject/lesson/4725/



https://resh.edu.ru/subject/lesson/5386/
https://resh.edu.ru/subject/lesson/4725/

CKpEIINBa
HUE.
IIpaxTruec
Kasi pabora
«3yuenue
pe3ynbTaTo
B
TUTHOPUTH
oro
CKpeIINBa
HUS Y
npo3odui
bD»

79

HuTomorn
YecKHue
OCHOBBI
TUTUOPUTH
oro
CKpeIrBa
HHUS

https://resh.edu.ru/subject/lesson/4725/

80

CuenjeHu
oe
HacJie0Ba
HHE
MIPU3HAKOB

https://resh.edu.ru/subject/lesson/4755/

81

XpoMocoM
Hasl Teopus
HACJE/ICTB

€HHOCTHU



https://resh.edu.ru/subject/lesson/4725/
https://resh.edu.ru/subject/lesson/4755/

82

T'enetuxka
noja

83

I'enoTun
KakK
LIEJIOCTHAs
cucTeMa

84

I'enetnuec
KHH
KOHTPOJIb
pa3BUTHUSA
pacTeHui,
JKHBOTHBIX
M YeIoBeKa

85

N3meHnuuB
OCTb
MPU3HAKOB
. Bugsr
H3MEHYHBO
CTH

https://resh.edu.ru/subject/lesson/5387/

86

Moauduka
LIMOHHAA
M3MEHYHBO
CTb

https://resh.edu.ru/subject/lesson/5387/

87

Bapuanuo
HHBIN sl
u
BApUALIMOH
Has
KpuBasl.

0.5



https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

JlaGopatop
Has pabora
«Hccnenor
aHue
3aKOHOMEP
HOCTEH
Moupuka
[IAOHHOU
HU3MEHYHBO
CTH.
[TocTpoen
ne
BapHaIloH
HOTO psijia
u
BapHaIroH
HOU
KpUBOW»

88

I'emorumnmu
ecKas
W3MEHYHBO
CTb.
KomOunnar
HWBHas
H3MEHYHBO

CTb

https://resh.edu.ru/subject/lesson/5387/

89

Myranuon
Hasg
N3MEHYNBO

0.5

https://resh.edu.ru/subject/lesson/5387/



https://resh.edu.ru/subject/lesson/5387/
https://resh.edu.ru/subject/lesson/5387/

CTb.
[TpakTuuec
Kas pabora
«Myrauu
y
npo3ohui
bl (Ha
TOTOBBIX
MHUKPOIpPE
rnaparax)»

90

3akoHOMED
HOCTH
MyTaIOH
HOI'O
mporiecca.
OnUreHeTn
Ka U
SITUTE€HOMH
Ka

91

I'eneTuka
YyeJIoBeKa.
IIpaxTruec
Kasi pabora
«CocraBie
HHE U
aHaIIN3
POJIOCIOBH
oy

0.5

https://resh.edu.ru/subject/lesson/3653/



https://resh.edu.ru/subject/lesson/3653/

92

Metonasl
MEIUIHC
KoM
TeHETUKH

https://resh.edu.ru/subject/lesson/3653/

93

3HaueHUe
MEIUIIMHC
KOt
ICHETHUKU B
MpeaoTBpa
HIEHUH 1
JICUCHUH
reHEeTHYEeC
KHX
3a00yeBaH
i
yeJIoBeKa
KonTtpoinp
Has pabora
""'eneTnka

94

OcHoBHbIE
TIOHSATHS
CETICKITHH.
Jlaboparop
Has pabora
«3yuenue
COpTOB
KYJbTYPHBI
X

0.5

https://resh.edu.ru/subject/lesson/3861/



https://resh.edu.ru/subject/lesson/3653/
https://resh.edu.ru/subject/lesson/3861/

pacTeHui
U TIOPOJL
JOMAaIIHUX
JKUBOTHBIX
»

95

Metonan!
CEJIEKLINOH
HOM
paboTHI.
Jlabopatop
Hasi pabora
«3yuenune
METO/I0B
CEJICKIIUU
pacTeHui»

0.5

https://resh.edu.ru/subject/lesson/3861/

96

JlocTrxkeH
us
CeJICKIIUHU
pacTeHun
u
KUBOTHBIX.
IIpaxTruec
Kasi pabora
«IIpuBHUBK
a
pacTeHuin»

https://resh.edu.ru/subject/lesson/3861/

97

Coxpanen
ue,
U3y4yeHue



https://resh.edu.ru/subject/lesson/3861/
https://resh.edu.ru/subject/lesson/3861/

n
HCIIOJIB30B
aHHueC
ICHCTHUYCC
KHX

pecypcos

98

buorexnon
OTHsI KaK
Hayka U
oTpacib
IIPOU3BOJIC
TBa.
[IpaxTruec
Kast pabora
«3yuenune
00BEKTOB
OMOTEXHOI
OTHM»

0.5

https://resh.edu.ru/subject/lesson/3939/

99

OCHOBHEBIE
HarpaBJieH
Hst
CUHTETHYE
CKOI
OHOIOruu

10

XpoMocoM
Hada u
reHHas
HHXEHEPHU
A



https://resh.edu.ru/subject/lesson/3939/

10

Menaumunc
Kue
OMOTEXHOI
OTHH

10

Pe3epBHbIit
YPOK.
[ToBTOpEH
ue,
000011EeHN
c,
CHCTEMATH
3aIus
3HAHHUH

OBIIEE
KOJINYECTB
O YACOB 10
[TIPOTPAMME

13.5




11 KIIACC

KoanuecTBo yacoB DJIeKTPOHHBbIE
Ne ara ngposbie
w/n Tema ypoka Beero Koutpoabnbie | IlpakTuueckue fllquennﬂ jﬁlt)l;l;onaTenbﬂme
padoThI padoThI pecypebi
1 OpomonuonHas teopus Y. /lapsuna 1
) JIBMDKYIIME CHITBI 3BOJIIOLIMHU BUI0B 110 Y. 1
JapBuHy
3 bopwba 3a cymecrBoBaHue, 1
€CTECTBEHHBIN U NCKYCCTBEHHBIN 0TOOP
4 DOopMHUPOBAHNE CUHTETUYECKON TEOPUHU 1
HBOJIIOINH
5 DTarbl HBOJIIOIMOHHOIO TpoIiecca: 1
MHUKPO3BOJIIOLMS U MaKpO3BOIIOLUS
6 [Tomynsuust — seMeHTapHas eAUHUIA 1
9BOJIIOLMH
3aKOH reHeTHYeCcKoro paBHoBecus JIx.
7 Xapmu, B. BaiinGepra. JlaboparopHas 1 05
pabota «BpIsiBIeHUE U3MEHYUBOCTH Y '
oco0eil ogHOro B1Ia»
8 DrneMeHTapHble (PaKTOPbI BOIIOLUN 1
9 OS¢ dexr ocHoBatensa. D ekt 1
OyTBUIOYHOIO T'OPJIBILIKA
10 Murpauuu. M3oasumumn nonyssiuii: 1
reorpadudeckas, Onorornyeckas
11 EctecTBeHHbII 0TOOP — HaIpaBIISIFOIINMA 1

(dhakTop IBOIOLUU




12

[TonmoBoii oT60p

13

ITpucroco0neHHOCTh OPraHU3MOB Kak
pe3yIbTaT MUKPOIBOIIOIIHH.
JlabopaTtopHnas padora «M3ydenue
apoMop(}030B U UAMOANANTALUHN Y
pacTeHM U )KUBOTHBIX)

0.5

14

[Tpumeps! npucnocobaeHu y
OpraHu3MoB: MOpP(OJIOTHYECKHE,
busnonornyeckue, OMOXUMHUIECCKUE,
nosenieHueckue. JlaboparopHas pabora
«[Ipucmnocobaenuss opraHu3MoB U UX
OTHOCHUTEIbHASI LIEIeCO00Pa3HOCTh

0.5

15

Bun, ero xpurepun u CTpyKTypa.
JlaGoparopHas pabora «CpaBHeHuE
BUJIOB TI0 MOP(OIOrHUECKOMY
KPUTEPHIO»

0.5

16

Crpykrypa BUIa

17

BunoobpazoBanue kak pe3yabTaT
MHKPO3BOJIIOIUHA

18

CBs13b MUKPOABOJIIOLIUU U
SMUAEMUOJIOTUH

19

Maxkpossomronus. [laneonronornyeckue
METO/Ibl U3YUYECHHUSI IBOIIOLIUU

20

buoreorpapuyeckrue MeTobl U3y4EeHUS
3BOJIIOLIMU

21

DMOPHUOIOrHYECKUE U CPAaBHUTEIILHO-
MOP(OIOTMYECKUE METO/IBI U3YICHUS
IBOJIIOIHH




MOJ'IeI(y.TISIpHO-FeHeTI/I‘-IeCKI/IC,

22 OHMOXMMHYECKHE U MaTEMATHYECKHE
METOJTbI U3YICHHSI SBOTFOITIN
23 OO0mre 3aKOHOMEPHOCTH IBOJIOIAN
24 AJlariTUBHAS paIAALIMSL.
HepaBHOMEPHOCThH TEMITOB IBOJTIOIIHH
o5 HaydHble THIIOTE3BI IPOUCX OXKICHHS
JKM3HH Ha 3eMiie
26 JloHay4yHBIE TIPEICTaBICHHS O
3apOKICHUH JKU3HU
97 OCHOBHBIE 3TaIbl HEOPTAaHUICCKOM
SBOJIIOIUH
28 ['umnotessl 3ap Ok ACHUS KU3HU
Uctopus 3emnu u MeTOIbI €€ U3YUYCHUS.
29 JlaboparopHas pabora «3yuenue u 05
OIMCAaHHUE MCKOIIAEMbIX OCTATKOB
JPEBHUX OPTaHU3MOB)
30 HauanbHbie sTanbl OpraHunyecKoi
9BOJIIOIUN
31 DBOJIONHS 3YKApUOT
OCHOBHBIE 3TAITbI YBOJIFOLIMHI
39 pacturensHOro Mupa. [IpakTuaeckas 05
pabota «3ydueHne ocobeHHOCTEH '
CTPOCHUS PACTEHUI Pa3HBIX OTACIIOB)
33 OCHOBHBIE 3TAIbI YBOJIIOLIUN JKMBOTHOI'O

MHpa




3BOJ'IIOI_II/IH KHUBOTHBIX. HpaKTI/I‘IeCKaSI

34 pabota «/3y4ueHne 0cOOCHHOCTEH 0.5
CTPOCHWSI ITO3BOHOYHBIX JKHUBOTHBIX)

35 PazButue xxu3HM Ha 3eMIie IO Hpam U
nepuoaam

36 MaccoBble BBIMUPAaHHS —
HKOJIOTMYECKUE KPU3UCHI MTPOIILIOTO

37 CoBpeMEHHBII 9KOTOTHYECKUN KPU3HC,
€ro oco0EHHOCTH

38 CoBpeMeHHasi cCTeMa OPraHHYECKOT0
MIPOIILIOTO

39 OCHOBHBIE CHCTEMAaTUICCKUE TPYIIIBI
OpPTaHHU3MOB

40 AHTpOnoJI0rus — Hayka O 4eJI0BEKe

41 PasButue npencrasienui o
MIPOUCXOXKICHUN YEeTIOBEKa
Mecto yenoBeka B cUCTEME
opranuueckoro mupa. JlaboparopHast

42 pabota «3y4ueHne ocoOOCHHOCTEH 0.5
CTPOCHHSI CKEJIeTa YeI0BEKa, CBSI3aHHBIX
C MPSIMOX 0K JICHHEM)

43 JIBUKyIIMe CUJIbl aHTPOTIOTeHEe3a

44 CooTHormeHne OUOIOrHUECKUX U
COIMATIBHBIX (DAKTOPOB B aHTPOIIOTCHE3E

45 OCHOBHBIE CTaJIMH AaHTPOITOTeHE3a

46 [Taneorenerrka v majeoreHOMHKa

47 DBOJIOIUS COBPEMEHHOT'0 YeTIOBEKa




48

UYenoseueckue pacel. [IpakTuueckas
pabora «3ydeHue 3K0IOru4ecKux
ajanTalni 4eloBeKay

0.5

49

MC}KHI/ICHI/IHJ’[I/IHapHI)IG METOAbI
AHTPOIIOJIOTUN

50

3apoxaACHUE U PA3BUTUE IKOJIIOTHUHU

51

Mertonsb! skonoruu. JlaboparopHas
pabora «/3y4eHre MeTo10B
HKOJIOTHYECKUX HCCIICIOBAHUI»

0.5

52

3HaueHNE SKOJOrHYECKUX 3HAHHUI JJIA
YCJIOBCKA

53

Dkonoruyeckre (HhakTopbl

54

Abuotnueckue paktopsl. CBET Kak
sKooruueckuii pakrop. JlaboparopHas
pabora «BpLsIBICHHE TPUCTIOCOOICHHIA
OPraHu3MOB K BJIMAHHIO CBETa»

0.5

55

Aobuornueckue dakropsl. Temmneparypa
KaK dKOJIOTrHIecKuid (hakTop.
JlaboparopHas pabora «BrlsiBieHHE
MPUCIIOCOOJICHUI OPTraHU3MOB K
BITUSTHUIO TEMIIEPATYPBD»

0.5

56

Abuoruueckue GpakTopsl. BiaxxHoCTb
KaK 9KOJIOTHYECKUH (PakTop.
JlaGoparopHas paboTa « AHaTOMUYECKHE
O0COOEHHOCTH PaCTeHUN U3 Pa3HbIX MECT
oOHUTaHUS»

0.5

57

Cpenbl 0OMTaHUSI OPTaHU3MOB

58

buonornueckne puTMbl




59

JKuzHeHHble GOPMBI OpraHU3MOB

60 buornueckue pakTops
3HayeHrne OMOTUYECKUX B3aUMOACHCTBHI

61 IUISL CYIIIECTBOBAHMS OPTaHU3MOB B CpEZIe
oOUTaHUS

62 DKOJIOrMYECKUE XapaKTEPUCTHKH
MO YJISIIIAH
OCHOBHBIE TIOKA3aTENN O YJISIIHH:

63 YHCIICHHOCTD, IJIOTHOCTh, BO3pACTHAs U
MIOJIOBAst CTPYKTypa
OCHOBHBIE TTOKa3aTeNN TOMYJISIIH:

64 POXKIAEMOCTB, IPHPOCT, TEMIT POCTa,
CMEPTHOCTb, MUT'PALIUU

65 DKooru4eckast CTpyKTypa MOy IHH

66 JlnHaMuKa MOMYJSIIAY U €€ Peryisuus

67 KpuBsie pocTa 4uCIIEHHOCTH MOIYIISIINH.
KpuBble BeKUBaHUS
DKonoruyeckas Hulla BUA.

68 JlabopaTopnas pabora 05
«IIpucnocobneHus ceMsiH pacTeHUN K '
paccesneHuo»

69 Bun xak cucrema nomynsiui

70 3aKOHOMEPHOCTH TIOBEJICHUS U MUTPAITUIT
KHUBOTHBIX

71 Coo011ecTBO OpraHU3MOB — OHOIIEHO3

72 DKocuCTeEMa KaK OTKpBITasl CUCTEMA

73 KpyroBopor BemecTB 1 MOTOK SHEPTUH B

9KOCHUCTEMCEC




74

OCHOBHBIC TOKA3aTECIN SKOCHCTEMBI

75 DKOJIOrMYeCKUe MUPAMUJIbI

76 N3meHnenus coo0111ecTB — CYKIECCUU
[TpupoaHbie SKOCUCTEMBI. DKOCUCTEMBI

77 03ep U peK. DKOCUCTEMBI MOpel U
OKEaHOB

78 [TpupoaHbIE YKOCUCTEMBI. DKOCUCTEMBI
TYHAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTpOITOTEHHBIE YKOCHCTEMBI
Ypb6oskocucremsl. [IpakTudeckas padora

80 «M3yuenHue u onucanue 0.5
ypOO3KOCHUCTEMBI»
3aKkOoHOMEpHOCTH (hOPMHUPOBAHHUS

81 OCHOBHBIX B3aMMOJICHCTBUI OPraHU3MOB
B DKOCHCTEMAaX
MexaHu3Mbl BO3IEHCTBHS 3arpsI3HEHAN

82 pa3HBIX TUIIOB Ha CyOOpraHU3MEHHOM,
OpPraHU3MEHHOM, TIOYJISITHOHHOM H
HKOCUCTEMHOM YPOBHSIX

83 buocdepa — obmerianerapHas
obomoyka 3eminu

84 Yuenue B. W. Bepraackoro o 6uochepe

85 3aKOHOMEPHOCTH CYIIIECTBOBAHUS
o6uochepst

86 Kpyrosoports! BeniecTs u
OMOreOXMMHUYECKHIE ITUKIIBI

87 3oHansHOCTH OMochepsl. OCHOBHBIE

OMOMBI CyIITN




88

YcroitunBocts Ouocheps

89 DKOIOru4ecKue KpU3HuChl U UX MPUUMHBI

90 BosneiicTBue uenoBeka Ha onochepy

o1 AHTpoOMoreHHoe BO3/ICHCTBUE Ha
PaCTUTENbHBIA U )KUBOTHBIN MU

92 Oxpana npupossl

93 OCHOBHBIE IPUHIIUITBI YCTOWYHBOTO
pa3BUTHS YEJIOBEYECTBA U ITPUPO/IbI
ParmonansHo€ NpUpoAONOIb30BAHUE U

94 COXpaHeHHEe OMOJIOTMYECKOro
pazHoobpa3us 3emiu

95 O060061meHune no teme «MUKpPOIBOTIOLMS
U €€ pe3yJIbTaTb»

96 O6o00menune no reme «Makpo3BOTIOIHS
U e€ pe3ynbTaThl»

97 O6o006mmenune no reme «IIponcxoxnenne
Y Pa3BUTHE KU3HU Ha 3eMJIE»

08 O606mmenue o reme «IIpoucxoxnenne
YeJI0BEKa — aHTPOIIOT€HE3)»

99 O060061eHne 0 TeMe «IKOJIOTUsl — HayKa
0 B3aMMOOTHOIIEHUSIX OPTaHU3MOBY

100 O6006menune o reme «OpraHu3mbl 1
cpena oOUTaHUs»

101 O6o0011eHne no TeMe «KOoNOoTrus BUIOB U
MO YJISIIA D

102 O6006mmenue o reme «brochepa —

riio0abHast DKOCUCTEMAY




OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

102

7.5







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEGHBIE MATEPUAJIBI VIS YHEHUKA

* buonorus. buonornyeckue cucrteMsl u npoueccel, 10 kmace/ Tepemos A.B.,
ITerpocora P.A., O0miecTBO ¢ orpaHuYeHHON O0TBETCTBEHHOCTHIO «MOL]
MHEMO3U1HA»

* buonorus. buonornueckue cucremsl U nporeccsl, 11 kmace/ Tepemon A.B.,
ITerpocosa P.A., O6miecTBO ¢ orpaHU4YEHHON OTBETCTBEHHOCTHIO « MOI]
MHEMO31HA»
buonorus 10 kinacc: Yrnyonennsiii ypoBens/ [laceunuk B. B. u ap.- Mocksa
"[Ipocsemienne
buonorus 11 knacc: Yrinyonennsiii ypoens/ [laceunnk B. B. u ap.- Mocksa

"IIpocsemienne"

METOJIUYECKHUE MATEPUAJIBI JISA YUUTEJIA
Nurepuer-pecypesl: Caiitel B IHTEpHET:

» www.bio.1september.ru — razera «buonorusy» - npunoxxenue K «1 ceHTIOps»;
* www.bio.nature.ru — Hay4yHbI€ HOBOCTH OMOJIOTHH;

* www.edios.ru — DiI0C — EHTP AUCTAHIIMOHHOTO 00pa30BaHuUs;

« www.km.ru/education - yueOHbIe MaTepuabl U CI0Bapu Ha caiTe «Kupui u
Medoanii

MULTIMEDIA — nognepxka kypca «O01as 0Moaorus»;

« Jlaboparopus KJIETKA; Meronuueckue marepuainbl: COOpHUK HOPMATUBHBIX



nokymeHnToB. buonorus /Coct. 3.J1. JInenpos, A. T,

Apkaanes. — M.: Jlpoda, 2010

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

Anpeca caritoB B MHTEPHETE

www.bio.lseptember.ru - razera «buoaorus» - npunoxenue K «1 ceHTIOps»
WWW.bio.nature.ru - HayuHble HOBOCTH OHOJIOTHH

www.edios.ru - Dioc - HeHTp TUCTAaHIIMOHHOTO 00pa30BaHuUs
www.km.ru/education - YueOHble MaTepuabl U CI0BapH Ha caiite « Kupwt u
Medonuit» http://school-collection.edu.ru Eaunas komnekuust undpoBbix
00pa3zoBaTeIbHBIX

pecypcos. http://window.edu.ru/ EquHoe 0kHO 10ocTyma kK 00pa3oBaTeIbHBIM
pecypcam

http://www.priroda.ru — I[Ipupona: HalMOHAILHBIH ITOPTAJL.
http://obi.img.ras.ru — baza 3nanwuii mo OMoJIOrKK YeioBeKka. Y YeOHUK 110
MOJIEKYJIIPHOU

OuoJoTHY YeloBeKa, OMOXUMUM, (PU3NOIOTHH, TCHHON U OEITKOBON WHKEHEPHH.
http://www.zoomax.ru — 30010rus: 4eJI0BEK U JOMAIIHUE )KMBOTHEIC.

http://www.fipi.ru — ®enepanbHbIil HHCTUTYT MEarOTUHYECKUX U3MEPCHHIA
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